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Royal  Society  Conversazione,  803. 
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Russian  Volunteer  Fleet,  67,  685. 


Salford  Science  Students'  Association  :— 
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Softening   and   Purification  of  Water, 
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President's  Address,  258. 
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Stay  Bolts,  Braces,  and  Flat  Surfaces,  78. 
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Steel,  The  Varying  Standards  for,  761. 
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PARAGRAPHS. 

Accident  on  Great  Western  Railway  at 
Llanelly,  Boatd  of  Trade  Report  on, 
2S0. 

Accidents,  Industrial,  962. 
Acetylene  Gas  and  its  Uses,  442. 
Agricultural  Show,  The  Royal  762. 
Air  Compressor,  Trunk  Type,  297. 
Air-bardening  Tool  Steel,  The  "Unor," 
842. 

Alcohol  F'ree  Spirit  Committee,  The 
Industrial,  642. 
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THE  INDEX  OF  THE  YEAR. 

There  are  many  methods  by  which  the  standard  of  progress 
of  the  world's  industries  can  be  gauged,  but  probably  there 
is  no  truer  standard  than  that  which  has  reference  to 
industrial  inventiveness  as  judged  by  the  patents  that  are 
granted  to  the  citizens  of  each  nation. 

It  may  be  taken,  therefore,  that  an  accurate  index  of 
the  general  conditions  of  prosperity  in  the  industrial  arts 
of  a,  country  is  secured  by  watching  the  returns  from  the 
National  Patent  Office,  as  the  stimulus  that  is  given  to 
the  industrial  arts  by  the  hope  of  pecuniary  returns  or 
reward  which  the  patent  system  presents  to  the  inventor 
is  recognised  and  appreciated  by  thoughtful  persons  of 
practically  all  the  civilised  countries  to-day. 

During  the  past  year  some  of  our  home  or  national 
industries  have  been  subject  to  depression;  many  have 
been  in  a.  quiet  state,  while  few  have  been  in  an  abnormal 
or  particularly  busy  state.  It  is  satisfactory,  therefore,  to 
find  that  the  number  of  applications  for  patents  filed  at 
the  British  Patent  Office  for  the  year  ending  December 
31st,  1904,  was  29,655,  as  against  28,832  for  the  previous 
year.  During  the  past  year  the  American  inventor  has 
had  issued  30,934  patents,  as  against  31,699  in  the  previous 
year.  The  applications  for  patents  in  America  in  1903 
were  50,213,  so  that  it  is  probable  less  than  50,000  were 
filed  in  1904.  In  Austria  6,831  patents  were  applied  for, 
and  in  Belgium  some  6,900  applications  were  filed. 

With  these  figures,  therefore,  as  a  basis,  it  is  clear  that 
these  recognised  signs  of  progress  portend  prosperity  to 
the  mechanical  and  industrial  arts  of  this  country,  as  with 
these  developments  in  course  of  adoption,  improvements 
in  the  output,  and  in  the  conditions  of  our  industries 
generally,  should  naturally  follow. 

While  it  is  satisfactory  to  find  that  we  have  in  this 
country  increased  upon  the  applications  for  patents  made 
during  the  past  year  as  against  the  previous  year,  there 
is  yet  room  for  considerable  improvement  in  the  manner 
in  which  the  inventor  is  treated  by  the  State.  In  the  year 
1854  the  number  of  patents  granted  in  America  for  that 
year  was  1,81-1,  while  in  the  same  period  Great  Britain 
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sealed  1,878  patents;  at  this  date,  therefore,  the  inventors 
of  each  country  were  practically  level.  The  citizens  of 
America  have  increased  to  some  78  millions,  as  against  about 
42  millions  in  this  country;  but  apparently  their  inventive- 
ness has  not  proportionately  developed,  for  the  last  returns 
show  that  one  patent  was  applied  for  in  America  last  year 
for  every  1,553  persons,  as  against  one  for  every  1,365 
persons  in  this  country. 

The  manner  in.  which  the  Government  of  America  looks 
upon  encouragement  to  inventors  is  totally  different  to  that 
of  this  country,  for  wre  appear  to  treat  the  inventor  as  a 
means  of  bringing  a  return  in  the  form  of  a  revenue  surplus 
to  the  country,  and  not  to  recognise  that  the  industries  are 
practically  taxed  to  more  serious  extent  by  the  handi- 
capping that  results,  due  to  the  imposition  of  too  high 
taxes  upon  tho?e  engaged  in  promoting  and  developing 
improvements  concerning  the  affairs  upon  which  our 
national  prosperity  depends.  The  surplus  at  the  American 
Patent  Office  connected  with  50,213  patent  applications 
during  1903,  was  about  £40,000 ;  while  in  the  same  period 
the  surplus  at  the  British  Patent  Office,  where  only  28,832 
patent  applications  were  filed,  was  about  £125,000. 

MARINE  ENGINEERING  AND  SHIPBUILDING 
DURING  1904. 

The  returns  that  we  have,  in  accordance  witii  our  annual 
custom,  prepared  from  statistics  and  reports  courteously 
foi  warded  us  by  the  firms  concerned,  contain  this  year  some 
very  suggestive  items  that -may  wrell  repay  close  attention 
from  those  old-time  concerns  that  are  gradually  finding 
competition  and  enterprise  too  much  for  their'  powers  or 
for  their  inclinations. 

But  a.  few  years  since,  and  the  steam  turbine  was  a 
speculative  device  in  the  opinions  of  marine  engineers,  and 
few  would  hazard  an  opinion  such  as  could  give  encourage- 
ment or  support  to  its  further  development.  Fortunately, 
the  Hon.  C.  A.  Parsons  and  his  colleagues  were  able  to 
ignore  scepticism  and  to  baffle  doubt  by  their  own  initiative 
and  by  their  own  dogged  pushing  ahead  of  that  which  now 
takes  a  prominent  place  in  the  horse  power  returns  for 
marine  puiposes  only. 

The  remarkable  output  of  the  Parsons  Marine  Steam 
Turbine  Company  Limited  totals  for  steam  turbines  con- 
structed for  marine  purposes  during  the  past  year  some 
45,200i  indicated  horse  power.  This  rapid  development 
has  resulted  in  a  constructive  company  unchronicled  among 
the  leading  firms  of  past  years,  being  this  year  the, third  in 
order  of  output  on  the  list  of  marine  engine  builders.  From 
the  orders  known  to  be  in  hand,  it  is  fully  believed  that 
when  the  next  returns  are  prepared  there  ,»will  be  found 
that  the  steam  turbine  will  have  produced  even  more 
s  t  a  r  1 1  i  n  g  de  v  el  op  n  i  en  t  s . 

Hie  manner  in  which  certain  districts  have  either  held 
or  improved  their  position  in  point  of  output,  while  others 
once  leading  have  declined,  is  clearly  evidenced  by  our 
tabulated  returns.  Belfast  is  no  longer  the  home  of  the 
film  occupying  the  premie?  position.  The  causes  tending 
to  produce  so  great  a  change  in  the  output  as  that  shown 
this  year  by  Messrs.  iHarlan'd  and  Wolff  are  perhaps  not 
easily  defined,  although  a  decrease  of  over  78,000  tons 
may  well  give   pause  to  those  who  would  proclaim  the 


desirability  of  experiments  in  the  matter  of  a  "  combine  " 
or  trust  in  marine  constructional  undertakings. 

In  the  'extent  of  tonnage,  it  is  perhaps  satisfactory  to 
the  workers,  if  not  to  the  firms  themselves,  that  Belfast 
has  turned  out  from  the  various; yards  some  70,000  tons, 
as  against  about  55,000  tons  from  the  North-East  Coast 
films,  25,000  tons  from  the  Clyde,  and  19,000  tons  from 
the  Thames  shipbuilding  yards. 

The  premier  position  is  'occupied  this  year  by  Messrs. 
Russell  and  Company,  of  Port-Glasgow,  who  are  responsible 
for  73,689  tons  upon  18  vessels  launched,  as  against  15,810 
tons  upon  13  vessels  launched  during  the  previous  year. 
The  enterprising  firm  of  Swan,  Hunter,  and  Wigham- 
Richardson  Limited  occupy  this  year  the  same  position  on 
the  list. as  during  the  previous  year,  although  their  output 
has  been  some  7,000'  tons  greater  than  before. 

The  position  of  our  home  shipbuilding  and  marine 
engineering  industries  has  not  been1  weakened  by  the 
much-vaunted  competition  from  the  excellently-equipped 
yards  of  America,  experience  showing  conclusively  that, 
notwithstanding  their  higher  degrees  of  perfection  in  the 
matter  of  facilities  and  machines  for  handling  and  placing 
in  position  the  materials,  the  actual  cost  per  ton  turned  out 
is  greater  in  America  than  in  this  country.  We  have  fewer 
millionaires  in  our  shipbuilding  industries  and  less  of  the 
stockbroking  financial  methods  of  control  than  our  friends 
across  the  Atlantic. 


NOTES  ON  NEWS. 


A  Concrete  Railway  Viaduct. — At  a  meeting  of  the 
Institution  of  Civil  Engineers,  on  December  13th,  Messrs. 
Wood-Hill  and  E.  D.  Pain  gave  particulars  of  a  viaduct 
at  Carrington,  on  the  Axminster  and  Lyme  Regis  Light 
Railway.  This  was  said  to  be  the  first  instance  in  which 
piers  of  a  similar  height  have  been  built  without  scaffolding, 
and  in  which  the  centres  of  a  50'  ft.  arch  have  been  designed 
for  setting  in  one  piece.  There  are  10  elliptical  arches  of 
50'  ft.  span,  the  total  length  being  600  ft.,  width  over 
spandrels  16  ft.,  maximum  height  to  rail  level  92  ft.,  and 
gradient  1  in  801.  It  is  a  unique  example  of  the  recent 
application  of  concrete  to  viaduct  construction  and  to 
arches  of  somewhat  large  span.  The  foundations,  origin- 
ally designed  for  a  pressure  of  3|  tons  per  square  foot,  were 
enlarged  to  give  pressures  ranging  from  1|  tons  to  3  tons 
per  square  foot.  The  concrete  consisted  of  crushed  flints 
and  Portland  cement,  the  crushing  yielding  sufficient  grit 
to  make  the  addition  of  sand  unnecessary.  The  concrete 
was  hand-mixed,  and  was  transported  over  a  cable  way 
of  1,000  ft,  span. 


New  Express  Locomotives  for  the  Highland  Railway. — 
The  Highland  Railway  Company  are  now  completing  the 
first  of  an  entirely  new  type  of  six-wheeled  coupled  express 
locomotives,  which  are  unique  inasmuch  as  they  will  have 
a  heating  surface  in  excess  of  any  other  railway  engine  in 
Great  Britain.  These  engines  have  been  primarily  designed 
for  hauling,  without  the  assistance  of  a  pilot.,  the  heaviest 
of  the  sleeping  car  expresses  from  London  to  the  Highlands 
over  the  exceptionally  severe  gradients  encountered 
between  Perth  and  Inverness.  The  engines  have  coupled 
wheels  5  ft,  9  in.  in  diameter;  the  cylinders  are  19|  in. 
diameter,  with  a  piston  stroke  of  26  in. ;  whilst  the  boiler, 
which  is  of  large  dimensions  and  has  a  working  pressure 
of  200  1b.  per  square  inch,  has  a  barrel  lift.  ij  in.  in 
length.    The  engines,  in  working  order,  have  a  weight 
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closely  approximating  upon  100'  tons;  whilst  the  tender, 
with  a  large  water  capacity,  runs  on  eight  wheels,  and 
not,  as  is  usual  in  British  locomotive  practice,  on  six 
wheels. 


The  New  Regulations  for  Heavy  Motor  Cars. — The 
Local  Government  Board  have  issued  to  councils  of 
boroughs  and  county  boroughs  an  order  on  the  subject  of 
"  Heavy  Motor  Cars,"  and  also  an  explanatory  circular. 
The  order  is  the  outcome  of  the  report  made  by  the 
Departmental  Committee,  which  was  appointed  to  inquire 
with  regard  to  any  regulations  which  should  be  made  under 
Section  12  of  the  Motor  Car  Act,  1903.  Hitherto  the 
weight  of  a  motor  car,  unladen,  has  been  legally  limited 
to  3  tons.  This  limit  is  now  raised  to  5  tons.  At  the 
su  me  time  a  corresponding  increase  is  made  in  the  limit  on 
the  joint  weight  (unladen)  of  the  motor  car  and  trailer, 
namely,  from  4  tons  to  6|  tons.  By  this  order,  the  total 
weight  of  car  and  load  is  limited  to  12  tons  ;  also  the 
weight  borne  on  any  axle  is  not  to  exceed  8  tons.  As  to 
the  relationship  between  the  above-mentioned  limitations 
of  12  tons  and  8  tons,  it  is  to  be  borne  in  mind  that  the 
greater  part  of  any  load,  approximating  to  two-thirds  of 
the  whole,  may  ordinarily  be  expected  to  be  carried  on 
the  axle  to  which  the  driving  power  is  directly  applied. 
Other  provisions  deal  with  the  question  of  tyres,  which  are 
to  be  duly  proportionate  to  the  moving  load  and  the  size 
of  the  wheels.  No  ordinary  tyre  is  to  be  less  than  5  in. 
in  width.  There  are  also  minor  provisions  as  to  the  con- 
struction and  manner  of  use  of  heavy  motor  cars.  As  to 
speed,  a  heavy  motor  car  is  restricted  to  a  speed  of  8  miles 
an  hour,  or  to  5  miles  an  hour  if  the  car  exceeds  in  weight 
3  tons  unladen,  or  has  any  axle  with  an  axle  weight  exceed- 
ing 6  tons,  or  draws  a  trailer ;  but  to  this  rule  there  are 
exceptions  allowing  somewhat  higher  speeds  to  cars  having 
pneumatic  tyres,  or  other  tyres  of  a  soft  or  elastic  material. 
The  subject  of  the  crossing  of  bridges  is  also  dealt  with. 
The  regulations  come  into  force  on  March  1st  next,  but 
six  months'  grace  will  be  allowed  in  the  case  of  existing 
cars,  so  as  to  allow  for  necessary  alterations. 

Motor  Trials  in  India. — The  motor  reliability  trials 
from  Delhi  to  Bombay,  which  have  now  been  concluded, 
were  very  successful,  not  a  single  casualty  having  occurred 
during  the  run  of  1,000'  miles,  which  21  cars  finished. 
Tyre  troubles  were  unusually  numerous,  the  tyre  suitable 
to  India  having  yet  to  be  discovered.  The  small  cars  gave 
proof  of  remarkable  endurance ;  a  6  horse  power  Wolseley 
car  and  a  12  horse  power  Darracq  covered  the  whole 
distance  without  an  unauthorised  stop,  and  finished  without 
losing  a  mark.  The  Gaikwar's  cup  for  the  most  reliable 
car  was1  awarded  to  a  Do  Dietrich  car,  and  the  Maharaja 
of  Clwalior's  cup  for  the  most  economical  machine'  to  a 
Speedwell.  The  .Maharaja  of  Mysore's  trophy  for  the  car 
which  finished  in  the  best  condition  and  the  Raja  of  Kapur- 
thala's  cup  for  the  car  doing  the  best  district  work  were 
won  by  De  Dion  cars.  The  Nawab  of  Rampur's  trophy 
for  the  absence  of  noise  and  vibration  and  ease  in  manipula- 
tion was  awarded  to  a  Fiat  car,  and  Mr.  Jeremiah  Lyon's 
cup  for  the  most  reliable  car  costing  under  £500  to  a 
Darracq.  The  Times  of  India  consolation  prize  was  won 
by  a  Wolseley. 

German  Machinery. — In  a  special  report,  W.  Ward, 
H.M.  Consul  at  Hamburg,  remarks  that  the  remarkable 
development  of  the  German  machinery  trade  in  recent 
times  may  be  estimated  from  the  fact  that  during  the  past 
decade  the  total  value  of  machinery,  including  locomotive 
and  other  steam  engines  as  well  as  sewing  machines, 
exported  from  Germany  has  increased  very  nearly  threefold. 
The  rate  of  increase  in  the  exports  during  the  three  last 
years  has  not  been  quite  so  rapid  as  during  the  preceding 
seven.  Agricultural  machinery  was  chiefly  imported  into 
Germany  from  the  United  States,  the  United  Kingdom, 


and  Canada,  the  respective  values  of  imports  having  been 
in  1903  £395,600,  £100,500,  £54,500,  as  against  respec- 
tively £810,250,  £166,100',  and  £72,050  in  1901.  Cotton- 
spim.ing  machinery  has  always  been  imported  almost 
exclusively  from  the  United  Kingdom.  Weaving  machinery 
likewise  was  chiefly  from  the  United  Kingdom. 

High-tensile  Steel. — The  question  of  the  use  of  high- 
tensile  steel  engages  considerable  attention,  not  only 
because  of  the  suitability  for  light  fighting  craft  such  as 
destroyers  and  scouts,  but  also  in  comiection  with  the 
exceptionally  high  speed  to  be  attained  by  Atlantic  liners. 
Recent  experiments,  it  has  been  pointed  out  by  no  less  an 
authority  than  Sir  William  White,  have  shown  that  so  far 
as  plates  and  bars  are  concerned  it  would  be  possible,  with 
certain  qualities  of  nickel  steel,  to  obtain  still  greater 
strength  with  good  working  qualities,  but  proof  has  not 
been  given  hitherto  that  rivet  steel  of  the  same  quality  can 
be  readily  worked,  or  that  entirely-satisfactory  joints  can 
be  made  in  the  combination'  of  plating  forming  the  shelves 
and  decks  of  ships.  This  really  is  the  one  difficulty,  and 
is  at  present  engaging  the  attention  of  steel  makers,  because 
it  is  felt  that  the  advantages  from  the  use  of  high-tensile 
steel  in  respect  of  strength  for  a  given  weight  will  be  very 
great.  Of  course,  there  is  a  slight  counterbalancing  effect 
in  light  structures,  because  the  reduction  of  the  thickness 
of  plates  and  bars  may  involve  some  stiffening  against 
buckling  under  compressive  strain.  There  would  be  less 
corrosion.  The  danger  owing  to  reduced  scantling  necessi- 
tates provision  for  readier  means  of  access  for  examination, 
cleaning,  and  painting. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  December  29th, 
1904 :— 

Aberdeen. — First  class :  A.  Urquhart,  W.  Christie,  R.  Sinclair. 
Second  class:  A.  F.  McK.  Fuller  ton,  T.  P.  Main,  G.  S.  Milton,  A. 
Youngson. 

Greenock. — Second  class  :  C.  Macnair,  W.  A.  Prentice,  J.  W.  Reid, 
C.  Runciman,  J.  Storie. 

Hull. — First  class :  J.  Nicholson,  H.  Simpson.  Second  class :  H. 
Barratt,  E.  W.  Marshall. 

London. — First  class  :  A.  J.  Bird,  W.  M.  Ross.    Second  class :  E.  B. 
Cbapelle,  B.  C.  Hunt,  A.  W.  Wade,  T.  West. 
Londonderry. — Second  class  :  F.  McCleery. 

Liverpool. — First  class :  J.  Huddart,  J.  F.  Wynne,  A.  A.  Liugard, 
T.  Farquharson.  Second  class :  T.  G.  Bowler,  R.  W.  Dudgeon,  E.  D. 
Laidlaw,  W.  P.  McKellar,  W.  H.  Powell,  R.  C.  Thomas. 

North  Shields. — First  class :  T.  H.  Bullen,  J.  P.  Maughan.  Second 
class :  F.  J.  Armstrong,  J.  G.  Dickie,  T.  J.  Jenkins,  J.  McBeath,  R. 
Welch. 

Sunderland. — First  class :  I.  P.  Hodson,  J.  C.  Hinson,  T.  N.  Bain, 
J.  J.  Newrick.  Second  class :  D.  E.  J.  Evans,  J.  T.  Jefferson,  J.  Russell, 
R.  D.  Thompson. 


At  present  the  King  Edward  VII  is  having  a  portion  of  her 
boilers  fitted  for  the  use  of  oil  fuel,  which  will  probably  delay 
her  completion  for  sea  until  the  end  of  January.  On  com- 
missioning she  will  become  a  Portsmouth  ship  for  manning  and 
docking  purposes. 

Peteoleum  has  been  sought  for  in  twenty-seven  counties  in 
California,  and  of  these  twelve  have  yielded  nothing,  six  have 
yielded  oil  in  small  quantities,  one  ia  a  doubtful  success,  while 
seven  are  now  producing  oil  profitably.  In  the  seven  counties 
just  referred  to  there  are  fourteen  distinct  centres  of  pro- 
duction. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Inneb,  M.A. 

{Continued  from  page  701,  vol.  xyx.) 

28.  Bessemer  Blowing  Engines. — These  engines  work  at 
a  higher  pressure  than  those  for  blast  furnaces.  The  pres- 
sure above  the  atmosphere  is  from  22  lb.  to  30  lb.,  or  about 
H  to  2  atmospheres.  The  following  is  a  test  of  one  of  these 
engines,  whose  leading  dimensions  are — 

Diameter  of  steam  cylinder    1,255  mm.  (49-4  in.) 

Diameter  of  blowing  cylinder          1,410  mm.  (5 5 '6  in.) 

Stroke   1,410  mm. 

The  speed  was  40  revolutions,  and  the  suction  pressure 
13-8  lb.  per  square  inch.  The  indicator  diagram  shows  that 
95-3  per  cent  of  the  cylinder  volume  was  filled  with  fresh 
air  each  stroke  at  this  pressure,  so  that  the  volumetric 
efficiency 

».  =  95-3  x  ^  ~  897  per  cent. 
/3  14-7  \ 

The  indicated  horse  power  from  the  blowing  cylinders 
was  1,010,  and  that  of  the  steam  cylinders  1,152.  The 


Fig.  75. 

mechanical  efficiency  was  therefore  87 -6  per  cent.  The  abso- 
lute pressure  to  which  the  air  was  compressed  was  46'3  lb., 
and  ideal  horse  power  necessary  was — 

144  -p«  v.,  hyp.  log  — 

U  =   ±i  

33000 

=  2  x  14-7  x  -897  x  -7854  x  (55"6)3x  80  x  2-3  log  3-15  _825 
12  x  33000  5 

so  that  the  total  efficiency 

825        71  n 
>h  =  =  71-6  per  cent, 


and  the  air  efficiency 


7)2  = 


825 
1010 


81 -75  per  cent. 


Measurements  from  the  diagram  show  that  the  fresh 
volume  of  air  drawn  in  per  stroke  was  2-462  times  its 
volume  when  compressed  from  13-8  lb.  to  46' 3  lb.  absolute, 
hence  the  exponent  of  compression 

n  =  log  46-3  -log  13-8  = 
log  2-462 


Messrs.  Breitfeld,  Danek,  and  Co.,  of  Prag-Karolinenthal, 
have  kindly  supplied  me  with  five  sets  of  diagrams  of  a 
Bessemer  blowing  engine.    The  leading  dimensions  are  — 

High-pressure  cylinder  diameter    950  mm. 

Low-pressure  cylinder  diameter   1,400  mm. 

Blowing  cylinder  diameter   1,350  mm. 

Stroke    1,500  mm. 

Revolutions   50 

The  fifth  set  give  the  following  results  : — 

Indicated  horse  power  of  steam  cylinders...  1,340 

Mean  pressure  of  blowing  cylinders   18  37  lb. 

Horse  power  of  both   1,220 

Mechanical  efficiency    91 -1  percent. 


Fig.  76. 

The  mean  discharge  pressure  was  3-14  atmospheres  abso- 
lute, and  the  volumetric  efficiency  86  per  cent.  The  mean 
pressure  with  isothermal  compression  for  this  is  14-4  lb. 
This  gives 

v,  =   14  4   =  78-4  pericent, 
'-      18-37  F 

and  the  total  efficiency  is 

ih  =  78-4  x  '911  =  71-3  per  cent. 
29.  Bessemer  Blowing  Engine,  constructed  by  the  Kblnische 
Maschinenbau-Actien-Gesellschaft,  of  Kbln-Bayenthal. — Fig. 
75  is  an  elevation,  fig.  76  a  sectional  plan,  fig.  77  a  complete 


Via.  77. 

plan,  and  fig.  78  an,  end  elevation  partly  in  section  of  the 
blowing  cylinder  of  a  horizontal  engine.  The  leading  dimen- 
sions of  the  engine  are — 

High-pressure  cylinder  diameter  ...  1,300  mm.  (51-2  in.) 
Low-pressure  cylinder  diameter  ...  2,000  mm.  (78-8  in.) 
Diameter  of  each  blowing  cylinder.  1,800  mm.  (71  in.) 
Stroke   \   1,700  mm.  (67  in.) 
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The  blowing  pistons  are,  as  usual,  driven  from  the  tail  rods 
of  the  steam  pistons.  The  valves  are  set  in  two  rings  at  the 
ends  of  each  cylinder,  the  valves  themselves  being  shown  in 
fig.  79.  Each  valve  seat  holds  four  delivery  or  four  suction 
valves,  the  former  being  nearer  the  cylinder  ends,  and  dis- 
charging into  a  passage  of  rectangular  section  whose  breadth 
radially  increases  from  the  bottom  to  the  top,  see  fig.  78. 
The  valves  are  pressed  on  their  seats  by  spiral  springs,  and 
the  valve  seats  are  held  to  the  casting  by  a  central  bolt.  In 


Fig.  78. 

fig.  79  the  lower  valves  are  the  discbarge  and  the  upper  the 
suction.  The  latter  draw  their  air  from  a  passage  in  the 
engine  foundation,  which  communicates  with  the  outer  air ; 
such  passages  usually  terminate  in  a  chimney,  so  that  the 
air  supplied  to  the  cylinder  is  as  cold  and  free  from  dust  as 


possible.  The  ring-shaped  discharge  passages  terminate  in 
two  rectangular  openings  1,000  mm.  by  240  mm.  (39 -4  in.  by 
9-45  in.),  which  are  connected  by  a  bent  pipe  of  rectangular 
section  to  the  discharge  pipe  of  550  mm.  (21  "7  in.)  diameter, 
figs.  75  and  76.  Fig.  77  gives  an  end  view  in  the  right 
hand  upper  quad) ant ;  a  section  through  the  cylinder  pas- 
sagos  in  the  left  hand  upper  quadrant  ;  beneath  this  a  view 


of  the  valve  chest  from  the  suction  side ;  and  in  the  remain- 
ing quadrant  a  section  through  the  discharge  passage.  The 
steam  valves  are  piston  valves  of  410  mm.  and  800  mm. 
diameter  ( 1 6 '5  in.  and  31-5  in.),  with  valve  rods  of  70  mm. 
and  100  mm.  diameter  (2-76in.  and  3-94iu.);  the  former 
has  a  variable  cut  oft.  There  are  three  guide  blocks  to  each 
piston  rod  :  one  on  the  tail  rod  of  the  blowing  cylinder,  the 
second  between  the  two  cylinders,  and  the  third  at  the 
crosshead.  The  piston  rods  are  250  mm.  diameter  (9-84  in.), 
and  the  connecting  rods  have  diameters  of  220  mm.  and 
270  mm.  (8-65  in.  and  10"6  in.)  at  small  and  large  ends,  and 
their  length  is  4,250  mm.  (167-|-in.)  The  distance  between 
the  centres  of  cylinders  is  5,400  mm.  (212-5  in.).  The 
crank  pin  diameter  and  length  are  400  mm.  (15'75  in.), 
those  of  the  crank  journals  600  mm.  and  750  mm.  (23  6  in. 
and  29 -5  in.),  and  the  diameter  of  the  crank  shaft  at  the 
flywheel  is  700  mm.  (27"6  in.).  The  diameter  of  the  flywheel 
is  8,000  mm.  (315  in.),  the  breadth  of  its  rim  340  mm. 
(13-4  in.),  and  radial  depth  435  mm.  (17  1  in.);  there  are 
eight  arms. 

(To  be  continued.) 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Failure  of  a  Steam  Pipe  on  Board  Ship,  due  to 
Water-hammer  Action. 

No.  1515.  The  main  steam  pipes  were  arranged  as 
shown  on  the  sketch.  The  pipe  was  made  of  sheet  copper 
7/s2  in.  in  thickness,  with  a  longitudinal  brazed  seam.  It 
was  about  13  ft.  in  length,  the  inside  diameter  being  4£  in. 
The  pipe  had  been  twice  inspected  by  surveyors  of  Lloyd's 
Register  and  by  the  chief  engineer  of  the  vessel,  and  bad 
been  tested  by  hydraulic  pressure  to  320  lb.  per  square  inch. 


Report  No.  1515. 


The  working  pressure  of  the  boiler  was  160  lb.  per  square 
inch.  The  explosion  occurred  while  the  stop  valve  on  one 
of  the  boilers  was  being  opened  to  admit  steam  to  the  pipe. 
The  pipes  were  horizontal,  and  no  means  were  provided  for 
draining  them,  nor  were  they  lagged  or  covered  in  any  way. 
It  is  likely,  therefore,  that  a  considei-able  amount  of  water 
had  collected  in  the  pipes  during  the  13  hours  the  vessel 
was  detained  at  Plymouth.  On  the  stop  valve  being- 
opened  this  water  appeal's  to  have  been  carried  forward  by 
the  steam,  producing,  by  impact  on  its  arrestment,  sufficient 
stress  to  fracture  the  pipe. 


Explosion  from  the  Main  Steam  Pipe  on  Board 
Ship,  due  to  Vibration  of  the  Vessel. 

No.  1516.  The  pipe  which  failed  was  made  of 
copper  with  a  brazed  seam.  It  was  6  in.  inside  diameter, 
and  '27  in.  thick,  and  formed  the  main  steam  pipe  from 
the  port  boiler  to  the  engine  throttle  valve.  The  pipe  was 
manufactured  by  the  Broughton  Copper  Company,  Man- 
chester, and  supplied  to  Messrs.  Sir  James  Laing  and  Sons, 
Sunderland,  who  worked  it  to  the  required  shape,  fitted 
it  with  flanges,  and  then  handed  it  over  to  Messrs.  George 
Clark  Limited,  Sunderland,  who  fitted  it  in  position  when 
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the  vessel,  was  built  in  the  year  1898.  No  repairs  had  been 
done  to  the  pipe  previous  to  the  explosion.  The  pipe  was 
regularly  inspected  by  the  chief  engineer  of  the  vessel, 
and  periodically  by  the  superintendent  for  the  company ; 
also  the  vessel  and  her  machinery  are  classed  in  Lloyd's 
Register  of  Shipping,  and  the  last  survey,  previous  to  the 
explosion,  made  by  the  surveyors  to  that  society,  was 
completed  in  March,  1903.  The  ship  and  machinery  were 
ir^ured  with  Lloyd's  underwriters.  The  pipe  cracked  at 
the  neck  of  the  flange  next  the  boiler  stop  valve.  The 
crack  was  on  the  lower  afterside  of  the  pipe,  and  extended 
circumferentially  for  about  6  in.  When  the  engines  raced 
a  portion  of  it,  opened,  and  permitted  the  escape  of  a 
considerable  quantity  of  steam.  The  failure  of  the  pipe 
was  due  to  the  movements  of  the  engines  and  boilers, 
relative  to  each  other,  which  were  set  up  through  the  racing 


Report  No.  1619. 

of  the  engines  in  very  heavy  weather,  the  vessel  being  in 
ballast  only  at  the  time.  The  crack  was  fortunately  dis- 
covered before  any  serious  casualty  resulted.  The  pipe, 
being  unusable,  was  disconnected,  but  owing  to  there  being 
a  separate  main  steam  pipe,  led  from  each,  of  the  two  boilers 
to  the  engines,  and  to  the  former  being  in  communication 
with  each  other  through  the  pipes  connecting  them  to  the 
auxiliary  machinery,  the  engines  were  available  for  the 
propulsion  of  the  vessel,  and  the  latter  was  thus  able  to 
reach  port,  where  repairs  to  the  pipe  were  effected.  The 
Engineer  Surveyor-in-Chief  to  the  Board  of  Trade  remarks 
that  "  the  engine  beds  of  many  steamships  are,  in  my 
opinion,  insufficiently  rigid  to  meet  ordinary  service  con- 
ditions, and,  as  sending  steamers  to  sea  in  light  trim  is 
now  not  an  uncommon  practice,  superintending  engineers 
would,  I  think,  do  well  to  give  the  rigidity  and  general 
sufficiency  of  this  part  of  the  ship  their  special  attention." 


NOTICES    OF    MEETINGS,  &C. 


Manchester  Association  op  Engineers. — January  14th, 
paper  by  Mr.  E.  M.  Neilson,  "  A  comparison  of  different  types 
of  steam  turbines." 

Institution  op  Electrical  Engineers. — Manchester 
Students'  section:  January  13th,  Mr.  A.  E.  Jepson  on  "  Electric 
heating."  January  14th,  visit  to  Messrs.  Joseph  Adamson 
and  Co.  Limited,  Hyde. 

Institution  op  Civil  Engineers. — January  10th,  address 
by  Sir  William  II.  White,  "The  recent  visit  to  the  United 
States  and  Canada."  Students'  meeting,  January  13th,  lecture 
by  Mr.  James  Swinburne,  "  Theory  of  electricity  and 
magnetism." 

Junior  Institution  op  Engineers. — January  7th,  visit 
to  the  Voelker  Incandescent  Mantle  Company's  Factory, 
Wandsworth.  January  13th,  Prof.  V.  B.  Lewes's  lecture  on 
"  The  theory  of  the  incandescent  mantle." 


RETURNS  OF  THE  OUTPUT  OF  MARINE 
ENGINEERING  AND  SHIPBUILDING  IN  THE 
UNITED  KINGDOM  DURING  THE  YEAR  1904. 

We  have  again,  obtained  from  all  the  leading  shipbuilding 
and  marine  engineering  firms  of  the  country  returns  as  to  the 
work  executed  by  them  during  the  last  year.  This  annual 
custom  of  circularising  the  industry  was  adopted  by  the 
E i/tjineers'  Gazette  many  years  since,  and  has  been  regularly 
maintained  owing  to  the  kindly  and  courteous  co-operation 
of  the  leading  firms,  to  whom  we  desire  to  express  our 
obligations  and  thanks  for  the  promptness  with  which  they 
have  again  complied  with  our  request.  As  usual,  some 
firms  have  unfortunately  omitted  to  signify  the  nature  of 
the  tonnage,  but  in  such  cases  we  have  assumed  the  returns 
to  be  Board  of  Trade  gross  register  tonnage. 

It  will  be  noted  that  as  regards  the  shipbudding  a  con- 
siderable change  has  taken  place  in  the  order  of  output, 
reckoned  in  tonnage,  as  compared  with  our  list  of  the 
previous  year.  For  example,  Messrs.  Harland  and  Wolff 
have  ceded  the  premier  position  to  Messrs.  Russell  and 
Company,  the  former  firm  having  a  decrease  of  78,621 
tons  compared  with  their  output  of  1903  ;  whilst  the  latter 
firm  show  an  increase  of  27,879  tons. 

Messrs.  Swan,  Hunter,  and  Wigham-Richardson  Limited, 
Newcastle,  however,  very  nearly  tied  with  Messrs.  Russell 
and  Company  for  the  first  place,  only  being  97  tons  behind 
that  firm.  They  retain  the  same  position  as  last  year,  but 
show  an  increase  of  over  7,000  tons. 

Messrs.  W.  Gray  and  Company  Limited,  West  Hartle- 
pool, have  made  a  decided  advance,  holding  the  third  place, 
as  against  the  tenth  in  the  previous  year,  with  an  increase 
of  nearly  18,000  tons. 

Similarly,  Messrs.  Doxford  and  Sons  Limited,  of  Sunder- 
land, and  Messrs.  J.  L.  Thompson  and  Son,  Sunderland, 
have  risen,  each  with  an,  increase  of  over  13,000  tons. 

Messrs.  Workman,  Clarke,  and  Company,  Belfast,  the 
sixth  on  the  present  list,  show  a  decrease  of  some  5,000 
tons. 

The  next  two  firms,  Messrs.  Connell  and  Company  and 
the  Northumberland  Shipbuilding  Company  Limited,  both 
show  decided  increases  over  the  previous  year. 

It  is  interesting  to  note  that  out  of  the  first  ten  on  the 
list  six  are  on  the  North-East  Coast,  three  on  the  Clyde, 
and  one  at  Belfast. 

Many  firms  have  undertaken1  considerable  overhauling 
and  repairing,  such  as  Messrs.  S.  P.  Austin  and  Sons 
Limited,  Sunderland  (whose  returns,  by  the  way,  would 
have  been  higher  if  the  launching  of  a  new  steamer  which 
is  on  the  stocks  had  not  been  delayed  until  this  month). 
An  important  feature  of  this  company's  business  is  the 
repairing  of  all  descriptions  of  vessels,  including  hulls  and 
machinery,  for  which  they  have  special  advantages.  Their 
new  pontoon  dock,  capable  of  taking  vessels  up  to  7,000 
tons  dead-weight  capacity,  has  been  kept  well  employed 
during  the  year,  and  many  large  vessels  which  would  other- 
wise have  gone  to  other  ports,  have  been  repaired  on  the 
pontoon.  This  dock  has  been  a  distinct  success,  and  ship- 
owners appreciate  the  advantages  which  it  offers  in  enabling 
repairs  below  water  to  be  commenced  within  one  hour  from 
the  time  the  vessel  is  placed  in  position.  There  are,  in 
addition,  a  large  graving  dock,  an  engine  shop  fully 
equipped  with  machinery  and  repairing  quays  for  work 
afloat,  the  whole  of  the  work,  including  shipbuilding  and 
repairing,  being  carried  on  within  the  premises  of  the  Wear 
Dockyard,  so  well  known  below  the  bridge  at  Sunderland. 

Messrs.  Palmers,  of  Jarrow,  also  overhauled  and  refitted 
H.M.S.  Goliath  and  converted  H.M.  ships  Bellerophon  and 
Temtraire  into  floating  workshops. 

Messrs  William  Beardmore  and  Company  Limited  com- 
pleted H.M.S.  Carnarvon,  first-class  armoured  cruiser,  and 
have  under  construction  H.M.S.  Agamemnon,  first-class 
battleship,  at  their  new  shipyard,  Dalmuir. 
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Messrs.  William  Simons   and  Company  Limited  and 

Messrs.  Lobnitz  and  Company  Limited,  both  of  Renfrew, 
have  both  maintained  a  busy  year  on  dredgers,  the  latter 

firm  making  a  specialty  of  gold  dredgers  and  rock  cutters. 

Messrs.  R.  Craggs  and  Son  Limited,  Middlesbrough, 
executed  considerable  repair  work,  including  in  addition 

the  whole  of  the  structural  parts  of  the  two  large  landing 

stages  for  the  North  and  South  Shields  Ferry,  including 

pontoons,  girders,  and  decks,  which  they  erected  and 
completed. 

Marine  Engineering  and  Shipbuilding. 

Total 
B. of  T.  gross 

Vessels  register 

launched.  I.H.P.  tonnage. 

Russell  and  Co.,  Port  Glasgow   18    ...  —  ...  73,689 

Swan,  Hunter,  and  Wigham Richardson  22    ...  35,940  ...  73,592 
W.  Gray  and  Co.  Ltd.,  West  Hartlepool  18    ...  29,000  ...  57,357 
Wm.  Dosford  and  Sons  Ltd.,  Sunder- 
land  14    ...  21,600  ...  53,050 

J.  L.  Thompson  and  Sons  Limited, 

Sunderland   12    ...  22,490  ...  44,279 

Workman,  Clark,  and  Co.  Ltd.,  Belfast  12    ...  34,000  ...  44,272 

ConnellandCo   10    ...  —  ...  40,956 

Northumberland  Shipbuilding  Co.  Ltd., 

Howdon-on-Tyne    10    ...  18,000  ...  40,500 

Barclay,     Curie,    and    Co.  Limited, 

Glasgow    10    ...  24,700  ...  38,814d 

Sir  W.  <J.  Armstrong,  Whitworth,  and 

Co.  Limited,  Newcastle   12    ...  58.350  ...  37,147d 

Harland  and  Wolff,  Belfast                        6    ...  22,700  ...  31,842d 

Ropner  and  Son,  Stockton-on-Tees   10    ...  13,750  ...  31,388 

Furness,   Withy,    and    Co.  Limited, 

Hartlepool                                         8    ...  —  ...  27,283 

Richardson,  Duck,  and  Co.,  Stockton...  6  ...  7,8C0  ...  25,308 
Sir   Railton  Dixon  and  Co.  Limited, 

Middlesbrough                                   7    ...  16,670  ...  23,787 

J.  Brown  and  Co.  Limited,  Clydebank      2    ...  28.9C0  ...  23,150 

Short  Bros.  Limited,  Sunderland                7    ...  10,230  ...  22,292 

Palmers'  Shipbuilding  and   Iron  Co. 

Limited,  Jarrow                              8    ...  39.500  ...  21,985 

D.  and  W.  Henderson  and  Co.  Limited, 

Glasgow    14    ...  16,900  ...  21,346 

Hawthorn,  Leslie,   and    Co.  Limited, 

Newcastle    11    ...  91,900  ...  20,720 

Scott's  Shipbuilding  and  Engineeiing 

Co.  Limited.  Greenock                       6    ...  28,875  ...  19,721 

R.  Craggs  and  Sons  Limited,  Middles- 
borough                                            6    ...  10.650  ...  19,179 

Tyne  Iron  Shipbuilding  Co.  Limited  ...      5    ...  9,850  ...  18  603 

A.  Rodger  and  Co.,  Port  Glasgow               7    ...  9,400  ...  15,269 

Grangemouth  and  Greenock  Dockvard 

Co.,  Orangeinouth   13    ...  9,211  ...  14,648 

Craig,  Taylor,  and  Co.,  Stockton                7    ...  8,655  ...  14,535 

London  and  Glasgow  Engineerirg  and 

Iron  Shipbuilding  Co.  Limited  ...      2    ...  24,100  ...  14,470 

Napier  and  Miller,  Voker                          5    ...  10,200  ...  14,193 

Sir  James  I. ning  and  Sons  Limited             3    ...  10,550  ...  13,955 

Vickers,  Sons,  and  Maxim  Ltd.,  Ban ow      8    ...  40,750  ...  13,820 
Thames  Ironworks   Shipbuilding  and 

Engineering  Co.  Ltd   14    ...  23,780  ...  10,701 

W.    Hamilton    and    Co.    Ltd.,  Port 

.    Glasgow                                          3    ...  2,390  ...  10  695 

R.  Thompson  and  Sons,  Sunderland  ...      3    ...  4,300  ...  9^932 

Sunderland  Shipbuilding  Co.  Ltd               5    ...  5,400  ...  9,150 

W.  Simons  and  Co.  Ltd.,  Renfrew   11    ...  10,270  ...  7,120 

Fairfield  Shipbuilding  and  Engineering 

Co.  Ltd                                         4    ...  36,485  ...  6,956 

S.  P.  Austin  and  Son  Ltd.,  Sunderland      4    ...  4,380  ...  6,l80 
Clyde  Shipbuilding  and  Engineering 

Co.  Ltd                                          5    ...  8,700  ...  6,501 

Caledon  Shipbuilding  and  Engineering 

Co.  Ltd.,  Dundee                              4     ..  5,970  ...  6,381 

Blyth  Shipbuilding  Co.  Ltd.,  Blyth    ...      3    ...  3,750  ...  5,823 

Caird  and  Co.  Ltd.,  Greenock                    2    ...  9,500  ...  5,017 

Campbeltown  Shipbuilding  Co                   3     ..  4,050  ...  4,976 

Fleming  and  Ferguson,  Paisley                   9    ...  10,400  ...  4,880 

Cook,  Welton,  and  Gemmell,  Beverley..  27    ...  10,025  ...  4,867 

Mackie  and  Thompson,  Govan  "...  13    ...  6,210  ...  4,616 

Osbourne,  Graham,  and  Co.,  Sunderland      2    ...  2,235  ...  3,771 

Murdoch  and  Murray,  Port  Glasgow  ...      8    ...  5,140  ...  3,742 

Ritchie,  Graham,  and  Milne,  Glasgow...  28    ...  —  ...  3,566 

A.  W.  Robsrtson  and  Co.,  Canning  Town  15    ...  —  ...  3,520 

Yarrow  and  Co.  Ltd.,  Poplar    16    ...  35,105  ...  3,6*5 

D.  J.  Dunlop  and  Co.,  Port  Glasgow  ...      1    ...  2,550  ...  2,930 

Scott  and  Sons,  Bowling                            9    ...  3,75-0  ...  2,P09 

Ramage  and  Ferguson,  Leith                      6    ...  3,480  ...  2,900 

R.  Duncan  and  Co.  Ltd.,  Port  Glasgow.      4    ...  2,400  ...  2,690 


Total 

B.  of  T.  gross 

I.H.P. 

register 

tonnage. 

2,500 

2,350 

...  1,690 

1,994 

...  1,676 

2,522 

...  1,604 

720 

1  376 

16,000 

1,'357 

1,000 

621 

487 

333 

300 

250 

232 

120 

200 

25 

65 

Vessels 
launched. 

Wm.  Beardmore  and  Co.,  Glasgow  .  ...  2 

The  Dublin  Dockyard  Co.,  Dublin    4 

Sir  John  Sheare  and  Sons,  Glasgow   ...  3 
Goole  t-hipbuilding  and  Repairiug  Co. 

Ltd   8  .. 

Ljtham  Sh'pbuilding  and  Engineering 

Co.  Ltd   6 

J.  I.  Thornycroft  and  Co.  Ltd   6 

A.  and  J.  Inglis,  Glasgow   3 

J.  Reid  and  Co.  Ltd   2 

J.  Weatherhead   5 

Hawthorns  and  Co.  Ltd   2 

W.  Fife  and  Sons,  Fairlie   7 

Caledonian  Engineering  and  Shipbuild- 
ing Co   5 

R.  McAlister,  Dumbarton   6 


Marine  Engineering. 

The  North-Eastern  Marine  Engineering  Company  Ltd., 
with  G7  engine  sets  of  a  total  of  102,660'  indicated  horse 
power,  have  once  more  established  a  record  both  in  the 
number  of  engines  and  total  horse  power;  showing  an 
increase  of  three  in  the  number  of  sets  and  10,757  indicated 
horse  power  in  the  total  power  over  that  of  1903.  Besides 
this  enormous  output  they  also  supplied  high-pressure 
boilers  to  the  extent  of  2,725  indicated  'horse  power.  The 
output  of  this  firm  is  believed  to  be  the  largest  of  any  one 
firm  in  this  country,  and  probably  in  the  world.  Of  the 
above,  61,781  indicated  horse  power  was  constructed  at 
the  Wallsend  works  and  40,604  indicated  horse  power  at 
the  Sunderland  works.  The  Northumberland  Forge,  which 
is  owned  by  this  company,  has  during  the  year  turned  out 
about  2,000'  tons  of  marine  engine  forgings,  chiefly  of  ingot 
steel  and  wrought  iron.  The  output  of  marine  engine 
specialties,  such  as  feed  heaters,  evaporators,  pumps,  etc., 
his  also  been  a  large  one. 

The  second  firm  on  the  list,  Messrs.  R.  and  W.  Hawthorn, 
Leslie,  and  Company,  with  76,500  indicated  horse  power, 
show  an  increase  of  26,500  indicated  horse  power  over  that 
of  the  previous  year.  The  whole  of  this  machinery  was 
supplied  for  His  Majesty's  ships.  In  addition,  the  boilers 
of  the  Turbim'a  were  also  made  by  them. 

A  remarkable  output,  and  one  which  will  have  been 
followed  with  much  interest,  is  that  of  the  Parsons  Marine 
Steam  Turbine  Company  Limited,  the  third  on  the  list, 
with  45,200'  indicated  horse  power — all  steam  turbines. 
The  fact  that  this  firm,  who  were  practically  out  of  the 
leading  firms  in  the  list  of  marine  engine  builders  during 
1903,  can  show  a.  return  for  19(14  which  not  only  places 
them  among  the  leaders,  but  third  in  order  of  output, 
speaks  well  for  the  success  of  the  steam  turbine.  Their 
return  for  the  present  year  will,  it  is  anticipated,  be  ahead 
nf  that  of  last  year. 

Messrs.  J.  Dickinson  and  Son  Limited  have  nearly 
doubled  their  output  for  the  previous  year.  In  addition, 
they  built  eighteen  extra  boilers. 

Messrs.  Yarrow  and  Company  Limited  have  had  a  good 
return,  chiefly  with  gunboats,  destroyers,  shallow-draft 
steamers,  and  their  special  type  of  water-tube  boilers,  of 
which  they  supplied  19  to  fl.M.S.  Warrior  of  a  total  of 
18,000  indicated  horse  power,  and  one  to  a  mercantile 
steamer  of  600  indicated  horse  power. 

Messrs.  John  I.  Thornycroft  and  Company  Limited, 
besides  their  usual  specialties  in  the  small  craft  and  engines 
for  which  they  are  noted,  have  turned  out  numerous  petrol 
launches 


Marine  Engines  Constructed  in  1904. 

No.  of 
engines. 

North-Eastern  Marine  Engineering  Co.  Ltd   67 

R.  and  W.  Hawthorn,  Leslie,  and  Co.  Ltd   6 

Parsons  Marine  Steam  Turbine  Co.  Ltd   9 

J.  Dickinson  and  Son  Ltd   20 

Wallsend  Slipway  and  Engineering  Co.  Ltd   17 

Fairfield  Shipbuilding  and  Engineering  Co.  Ltd   — 


I.H.P. 

02,660 
76,500 
45,200 
43,860 
41,400 
36,485 
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No.  of 

engines, 

George  Clark  Ltd   15 

Workman,  Clark,  and  Co.  Ltd   — 

Central  Marine  Engine  Works   21 

Scott's  Shipbuilding  and  Engineering  Co.  Ltd   6 

Thames  Ironworks  Ltd   4 

Barclay,  Curie,  and  Co.  Ltd   6 

Wm.  Doxfcrd  and  Sons  Ltd     14 

D.  and  W.  Henderson  and  Co.  Ltd   3 

Yarrow  and  Co.  Ltd   16 

Swan,  Hunter,  and  Wigham  Richardson  Ltd   9 

Fleming  and  Ferguson   <   ...  11 

Caird  and  Co.  Ltd   2 

Caledon  Shipbuilding  and  Engineering  Co.  Ltd   4 

A.  and  J.  Inglis    4 

Hamage  and  Ferguson  Ltd   6 

London  and  Glasgow  Engineering  and  Iron  Ship- 
building Co.  Ltd   1 

J.  Cran  and  Co   8 

Lytham  Shipbuilding  and  Engineering  Co.  Ltd   4 

Caledonian  Engineering  and  Shipbuilding  Co   1 


I.H.P. 

30,000 
34,000 
31,550 
28,875 
24,780 
24,700 
21,600 
16,900 
16,505 
16,400 
10,400 
9,500 
5,970 
5,600 
3,480 

3,100 
1,240 
950 
120 


CONDENSING  MACHINERY. 


A  few  words  dealing  with  the  earliest  forms  of  condensers 
known  to  history  must  precede  the  consideration  of  the  present 
development  of  condensing  machinery. 

Early  Condensing  Engines. 
The  use  of  the  pressure  of  the  atmosphere,  acting  upon  an 
exhausted  space,  for  the  purpose  of  obtaining  power,  was 
practised  before  the  end  of  the  seventeenth  century  by  Savery 
and  others  in  raising  water  from  mines.  The  earliest  forms  of 
engines  of  which  there  is  historical  record  used  the  atmospheric 
pressure  for  the  suction  sti-oke  of  the  pump,  and  a  positive  steam 
pressure  even  as  high  as  8  to  10  atmospheres  (before  the  safety 
valve  had  been  applied  to  steam  boilers)  for  the  delivery  stroke. 
Condensation  in  the  earliest  known  engine  commercially  em- 
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HP* 
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ployed  was  effected  by  surface  cooling,  a  jet  of  water  flowing 
over  the  exterior  of  the  pressure  chambers.  A  little  later  the 
injection  of  a  jet  of  water  directly  into  the  steam  space  was 
found  to  give  improved  results,  and  at  the  same  time  some 
attempt  was  made  to  lessen  the  losses  due  to  contact  of  the 
steam  with  the  surface  of  the  water  to  be  raised. 


Ncwcomen  found  the  principle  already  practically  applied, 
but  he  invented  methods  by  which  the  power  represented  by 
atmospheric  pressure  could  be  brought  into  the  service  of  man 
in  a  manner  far  more  efficient  than  was  possible  to  the  earlier 
experimenters.  In  both  cases  it  was  found  that  the  air  in  a 
closed  chamber  being  displaced  by  the  admission  of  steam  at 
low  pressure,  the  condensation  of  this  vapour  by  the  injection  of 
cold  water  resulted  in  the  almost  complete  exhaustion  of  the 
chamber,  which  thus  became  subject  to  the  full  atmospheric 
pressure  from  without.  In  these  early  instances  of  the  com- 
mercial application  of  this  principle  (a  -Newcomen  engine  was 


*  Excerpt  of  a  paper  read  by  Mr.  W.  E.  Storey  before  the  Society  of  Engineer.*, 
December  6tb  19<M. 
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put  to  work  pumping  a  mine  in  1711)  the  cylinder  of  the 
pumping  engine  itself  formed  the  vacuum  chamber,  the  engine 
being  single  acting,  and  the  power  for  lifting  the  water  being 
derived  from  the  atmospheric  pressure  upon  the  piston  area. 
1  he  suction  stroke  was  effected  by  the  weight  of  the  spear  rods, 
supplemented,  in  case  of  need,  by  additional  weights  hung  on 
the  engine  beam. 

Watt's  Invention. 

The  alternate  heating  and  cooling  of  the  engine  cylinder, 
consequent  upon  this  method  of  operation,  resulted  in  a  very 
heavy  steam  consumption.  With  a  view  to  economy  in  this 
respect,  Watt  invented  the  separate  condenser,  adding  a  pump 
to  withdraw  the  air  which  came  into  the  condenser  with  the 
steam  and  with  the  cooling  water.  It  is  interesting  to  note 
that  Watt's  first  experimental  model  was  fitted  with  a  tubular 
surface  condenser.  With  the  use  of  steam  under  pressure  as 
the  source  of  power,  and  the  introduction  of  high-pressure 
double-acting  steam  engines,  the  supreme  position  occupied  by 
the  atmospheric  engine  was  destined  to  be  abdicated,  and  the 
forces  wielded  by  the  atmosphere  relegated  to  the  position  of 
humble  auxiliaries  to  their  mightier  supplanter.  Watt's  great 
invention  of  1769  was  of  the  most  far-seeing  completeness. 
The  principles  he  then  laid  down  are  those  that  still  largely 
guide  engineers,  and,  as  regards  condensers,  little  alteration, 
except  in  matter  of  detail,  from  the  practice  Watt  described  and 
followed,  has  been  found  necessary.  This  great  genius,  at  one 
anil  the  same  time,  conceived  the  idea  of  the  jet  condenser  with 
wet  air  pump,  the  barometric  condenser  with  dry  air  pump 
and  t lie  tubular  surface  condenser  with  separate  air  and  circu- 
lating pumps. 

The  jet  condenser,  for  several  reasons,  was  preferred  to  the 
surface  condenser  for  land  service;  simplicity  of  construction 
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and  comparative  smallness  of  first  cost  largely  account  for  this. 
Then  the  vital  necessity  of  providing  water  for  feed  purposes 
of  a  quality  different  from  that  of  the  available  cooling  water  is 
not  always  so  important  a  factor  on  land  as  at  sea.  Further, 
where  other  conditions  are  suitable  the  jet  condenser  is  the 
more  efficient  and  gives  feed  water  for  the  boilers  at  a  higher 
temperature  in  the  hot  well.  It  is  no  cause  for  wonder,  there- 
fore, that  so  little  variation  from  Watt's  practice  took  place  for 
a  century  and  more,  and  that  a  considerable  number  of  high- 
class  efficient  mill  engines  of  large  power  are  working  at  the 
present  time  with  jet  condensers  of  almost  identical  construction 
to  those  of  the  original  inventor. 

Condensers  Operated  by  Main  Engines. 

Differences  in  detail  of  design,  as  between  the  products  of 
the  early  era  of  the  steam  engine  and  those  of  the  present  time, 
are,  of  course,  numerous  and  tend  to  improved  efficiency. 
Both  single  and  double-acting  air  pumps,  combined  with  the  jet 
condenser,  are  found  in  general  practice.  The  former  are 
vertical  and  driven  from  the  main  engine  piston  rod  by  means 
of  bell-cranks;  the  latter  are  generally  horizontal,  and  directly 
attached  to  an  extension  of  the  low-pressure  piston  rod.  The 
condensation  of  the  steam  is  effected  by  the  injection  of  a  spray  • 
of  water  into  the  central  portion  of  the  pump  chamber;  the 
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air,  uncondensed  vapour,  water  of  condensation,  and  cooling 
water  are  expelled  through  the  upper  valves  by  the  displace- 
ment of  the  plunger,  which,  being  always  immersed,  requires  no 
packing. 

A  variation  in  form  of  the  ordinary  jet  condenser,  such  as  is 
shown  in  fig.  1,  provides  a  separate  condensing  chamber  with 
a  more  efficient  spraying  device  for  the  cooling  water.  The 
interior  of  the  chamber  having  a  series  of  shelves  from  which 
the  cooling  water  drips,  a  very  thorough  contact  between  the 
steam  and  the  cooling  water  is  secured. 

Independent  Condensing  Plants. 
The  great  increase  in  speed  of  revolution,  which  is  the  dis- 
tinguishing feature  of  modern  practice  in  reciprocating  steam 
engines,  has  rendered  it  impossible  for  the  air  pump  to  be  driven 
directly  from  the  piston  rod  of  the  main  engine,  and  so  the  need 
has  arisen  for  independent  condensing  plants.  These  are 
generally  driven  by  some  external  motive  power,  but  occasionally 
they  are  operated  by  rope  (as  in  fig.  2),  belt,  or  gear  from  the 
high-speed  prime  mover. 

Parallel  v.  Counter-curren't  Condensers. 
Jet  condensers  are  of  two  types,  (a)  the  parallel  current,  in 
which  the  steam  and  cooling  water  flow  into  the  upper  end  of 
the  condenser  and  are,  generally  speaking,  withdrawn  by  one 
wet  air  pump  (fig.  3) ;  and  (b)  the  counter  current,  in  which 
the  water  and  steam  inlets  are  as  far  separated  as  possible,  the 
former  being  withdrawn  by  a  separate  water  pump  and  the  air 
by  a  dry  air  pump  (fig.  4).    The  finest  of  these  types  will  be 


recognised  as  the  one  largely  adopted  in  slow-speed  stationary 
engine  practice. 

Although  Watt  foreshadowed  the  type  of  jet  condenser  in 
which  the  air  and  uncondensed  vapour  are  drawn  off  by  a 
separate  air  pump,  leaving  the  water  to  be  dealt  with  by  other 
means,  the  practical  development  of  the  counter-current  type, 
which  has  these  distinguishing  features,  has  only  taken  place 
during  the  last  few  years,  notwithstanding  that  it  possesses 
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advantages  in  economy  in  construction  and  motive  power,  as 
well  as  in  efficiency.  As  has  already  been  said,  the  dry  air 
pump,  in  this  type  of  plant,  draws  its  charge  from  the  top  of 
the  condensing  chamber  at  a  point  adjacent  to  the  cooling  water 
inlet,  whilst  the  exhaust  steam  enters  the  chamber  low  down 
and  near  to  the  outlet  of  the  cooling  water.  Baffle  plates  are 
arranged  in  the  interior  of  the  condenser  to  ensure  the  complete 
mixing  of  the  steam  and  water ;  the  air  and  uncondensed  vapour 
as  they  rise  meet  water  increasing  in  coldness,  until,  at  the 
point  of  eduction  to  the  air  pump,  they  are  at  or  about  the 
temperature  of  the  incoming  water. 
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The  absolute  pressure  in  the  condenser  is  the  sum  of  the 
pressures  of  the  air  and  steam,  and  is  the  same  throughout  the 
condenser.  At  the  point  of  discharge  for  the  hot  water,  the 
steam  pressure  must  be  that — or  approximately  that — corres- 
ponding with  the  temperature  of  the  hot  out-flowing  water. 
Here,  however,  the  water  temperature  is  at  its  highest  and,  con- 
sequently, the  absolute  steam  pressure  is  the  highest  also.  The 
result  is  that  the  air  pressure  at  the  same  point  must  be  corres- 
pondingly low,   and,   owing   to   its  extenuation,   its  volume 
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relatively  increased.  At  the  poiiit  of  air  pump  suction  it  will 
be  seen  that  exactly  opposite  conditions  prevail.  The  tem- 
peratures being  approximately  that  of  the  incoming  cold  water 
the  absolute  steam  pressure  is  considerably  lower,  whilst  the  air 
pressure  is  higher,  the  air  denser  and  greatly  reduced  in  volume. 

The  saving  in  volumetric  capacity  of  the  air  pumps  due  to 
this  arrangement,  as  compared  with  those  required  to  produce 
equal  results  in  the  ordinary  parallel-current  jet  condenser,  is 
as  much  as  40  per  cent.  As  the  duty  of  these  pumps  is  simply 
to  compress  air,  the  expenditure  of  power  will  also  be  reduced 
in  about  the  same  ratio.  Hence  with  this  system  using  pumps 
of  equal  volumetric  capacity,  a  higher  vacuum  may  be  obtained, 
or,  for  a  given  vacuum,  smaller  pumps  may  be  employed.  Fig. 
4  clearly  demonstrates  the  principle  here  enunciated. 

Although  the  parallel-current  jet  condenser  is  occasionally 
arranged  with  separate  dry  air  pump,  the  disadvantage  remains 
that  the  air  and  vapour  are  drawn  into  the  pump  at  the  tem- 
perature of  the  hot  water  and,  therefore,  at  the  point  of  their 
greatest  possible  volume,  so  that  little  benefit  arises  from  this 
arrangement. 

Barometric  Condensers. 

The  use  of  the  barometric  condenser,  in  which  the  cooling 
water,  mixed  with  the  air  and  uncondensed  vapour,  is  discharged 
through  a  column  from  33  ft.  to  34  ft.  in  height,  is  common  in 
connection  with  sugar  plant  and  similar  industrial  installations, 
where  boiling  and  evaporating  in  vacuo  are  effected  under 
low  temperature.  For  such  purposes  the  results  are  probably 
sufficiently  good,  but  the  difficulty  of  getting  rid  of  the  air 
prevents  the  attainment  of  the  best  possible  results. 

It  is  not  often  that  a  simple  barometric  condenser  is  employed 
in  this  country  in  connection  with  a  large  installation  of  electric 
generating  machinery,  but  such  a  plant  is  at  work  at  the  Stuart 
Street  Station  of  the  Manchester  Corporation,  and  a  short 
description  of  its  construction  and  the  results  obtained  will  be  of 
interest.  Fig.  5  shows  the  arrangement  of  the  condenser  head, 
the  exhaust  steam  entering  at  the  top  and  the  injection  water 
at  the  side.  The  steam  passes  through  a  taper  nozzle,  which  is 
adjustable  vertically  and,   by  contracting  or  enlarging  the 
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annular  space  between  its  bottom  edge  and  the  discharge  orifice, 
regulates  the  water  supply  to  the  quantity  necessary  for  the  best 
results  in  the  vacuum  produced.  If  the  water  supply  could  be 
obtained  at  a  height  of  not  more  than  20  ft.  from  the  point  of 
inlet  to  the  condenser,  no  pump  whatever  would  be  required. 
But  in  this  case^the  water  has  to  be  raised  upwards  of  30  ft., 
and  to  overcome  the  friction  in  the  pipes  and  the  difference  in 
pressure  between  that  of  the  atmosphere  and  that  present  in  the 
condenser,  electrically-driven  centrifugal  pumps  are  inserted  in 
the  injection  pipes.  This  installation  is  a  large  one,  there  being 
six  sets  of  barometric  condensers,  each  dealing  with  the  exhaust 
steam  from  an  engine  of  2,500  I.H.P.  The  results  seem  to  be 
quite  satisfactory,  a  vacuum  of  from  26J  in.  to  27  in.  being 
obtained  under  full-load  conditions. 

A  combination  of  the  barometric  condenser  with  the  dry  air 
pump  has  been  designed  by  Weiss,  a  German  engineer,  which 
is  shown  diagramatically  in  fig.  6.  In  this  case  also  the  cir- 
culating water  requires  the  assistance  of  a  pump  in  the  rising 
pipe,  in  order  to  overcome  the  friction  in  the  "pipes  and  the 
difference  between  the  condenser  and  atmospheric  pressures. 
Where  the  local  conditions  admit  of  such  an  arrangement  there 
is  no  doubt  that  this  design  gives  an  extremely  efficient  and 
simple  plant. 


Water  Pumps  for  Counter-current  Condensers. 
In  counter -current  jet  condensers  using  water  pumps  to 
withdraw  the  hot  water,  the  difficulty  presents  itself  that  this 
water  has  to  be  drawn  into  the  pump  from  a  space  already 
highly  exhausted.  It  is,  therefore,  necessary  to  raise  the  con- 
denser several  feet  above  the  pump  valve  box,  so  as  to  allow  the 
head  of  water  in  the  suction  pipe  to  assist  in  charging  the  pump 
for  each  stroke.  It  is  obvious  that  horizontal  pumps  are  better 
suited  for  this  duty  than  those  placed  vertically,  the  suction 
duty  in  the  former  being  equal  at  both  ends.  Great  care  is 
needed  in  designing  these  pumps  to  prevent  lodgment  of  air  or 
vapour  in  either  suction  or  delivery  passages.  The  water,  being 
hot  and  under  such  low  pressure,  gives  out  much  air  and 
vapour  which  must  be  completely  expelled  at  every  stroke,  or 
else  the  pump  bcomes  inoperative.  A  set  of  these  pumps  is 
a"  present  working  in  connection  with  a  Klein  counter  -current 
condenser  at  Birkenhead,  regularly  giving  a  vacuum  of  between 
27^  in.  and  28  in.  Since  these  results  are  obtained,  as  has  been 
already  explained,  with  an  economy  not  only  of  power  expended, 
but  also  in  the  cost  of  construction,  the  application  of  the 
counter-current  condenser  on  a  much  wider  scale,  where  the 
general  conditions  are  suitable,  is  only  a  question  of  time. 
(To  be  continued.) 


In  the  Del.  Proposto  system  for  the  propulsion  of  ships, 
power  is  generated  by  internal-combustion  engines  driving  a 
generator,  and  an  electric  motor  is  arranged  in  the  same  line 
of  shafting,  and  also  the  scrSw  propeller.  Normally,  for 
ordinary  speeds,  to  avoid  the  losses  of  the  electro-mechanical 
transmission,  the  screw  is  driven  direct  by  the  Diesel  engines, 
the  whole  system  being  interconnected  by  means  of  electro- 
magnetic clutches.  When  a  slow  speed  or  reversing  is  required, 
these  clutches  are  disconnected  and  the  screw  worked  by  an 
electric  motor  supplied  with  current  from  the  generator.  It 
is  claimed  that  for  a  ship  supplied  with  engines  of  1,000 
I.H.P.  (1)  the  weight  and  cost  of  the  machinery  would  be  20 
per  cent  less;  (2)  the  weight  of  fuel  14  to  15  per  cent  less,  or 
the  radius  of  action  increased  25  to  27  per  cent  for  equal  weight. 

For  some  time  past  it  has  been  apparent  that  the  electrical 
engineering  dejiartment  at  Chatham  is  understaffed,  and  the 
Admiralty  have  now  recognised  this  by  sanctioning  a  permanent 
addition  of  nine  established  chargemen.  This  department  has 
grown  apace  of  recent  years,  and  is  likely  to  further  increase  in 
the  near  future.  A  new  electrical  installation  plant  is  to 
be  provided  as  soon  as  the  buildings  have  been  erected,  and  the 
work  of  laying  down  the  mains  is  being  proceeded  with. 
These  will  take  the  place  of  the  existing  overhead  cables. 

We  understand  that  the  wireless  telegraphy  apparatus  which 
was  recently  taken  out  of  all  battleships  except  flagships,  is  to 
be  replaced  at  an  early  date.  It  is  believed  that  this  decision 
has  been  arrived  at  as  the  result  of  successful  tests  which  have 
been  made,  with  improvements  introduced  in  the  system  since 
battleships  were  ordered  to  return  their  wireless  fittings  to  the 
naval  stores.  The  near  future  is  also  likely  to  witness  an 
extension  of  the  system  to  the  leaders  of  divisions  in  the  new 
cruiser  squadrons. 

Wireless  telegrams  have  been  exchanged  between  Mr. 
Marconi  from  the  Poldhu,  Cornwall,  Station,  and  Admiral 
Mirabello,  Italian  Minister  of  Marine,  at  the  Ancona  Station, 
Italy,  a  distance  of  about  1,000  miles.  The  Ancona  Station  is 
a  small  one,  and  was  not  originally  intended  for  longrdistance 
telegraiDhy.  The  distance  between  Poldhu  and  Ancona  is 
almost  entirely  overland,  and  the  waves  had  to  pass  nearly 
the  whole  of  France  and  a  considerable  portion  of  Italy, 
including  some  of  the  highest  mountains  of  the  Alps. 

As  the  result  of  important  improvements  which  have  recently 
been  made  in  the  system  of  wireless  telegraphy  in  the  Channel 
fleet,  the  Caesar,  flagship  of  Vice-Admiral  Lord  Charles 
Beresford,  succeeded  in  keeping  in  touch  with  the  signal  station 
at  Poldhu  during  practically  the  whole  of  the  passage  home  last 
week  from  Gibraltar.  By  this  means  the  vice-admiral  com- 
manding was  able  to  transmit  to  the  squadron  news  of  the 
principal  events  of  public  interest  from  day  to  day.  It  is 
expected  that  the  Victorious,  flagship  of  the  second  in  com- 
mand of  the  Channel  fleet,  will  be  fitted  with  similar  improve- 
ments to  those  made  in  the  Caesar's  wireless  installation. 

The  second  French  wireless  telegraph  station,  that  of 
Porquerolles,  has  been  ojjened  for  affording  communication 
between  vessels  at  sea  and  France,  Corsica,  Algeria,  Tunis, 
Monaco,  and  Andorra. 


THE  PRACTICAL  ENGINEER 

Inventions  Supplement: 

A  WEEKLY  REGISTER  OF  ALL  APPLICATIONS  FOR  BRITISH  PATENTS, 

AND 

A  Record  of  all  the  Completed  Patent  Specifications,  with  Illustrated  Abridgements  of  those  relating  to  Engineering. 


JANUARY  6,  1905. 


ENGINEER'S  LIBRARY 

FOR  FIVE  SHILLINGS 

Cash,  and  subsequent  monthly  instalments. 
Books  sent  on  receipt  of  the  Five  Shillings. 

We  sell  ANY  TECHNICAL  BOOKS  on 
the  Instalment  System.  For  particulars 
see  page  xi. 


A  Secretaire  and  Bookcase 

FOR  FIVE  SHILLINCS, 

For  Office  or  Home  use.     For  particulars 
see  page  xii. 

WORKSHOP  WORRIES  AND  LOSSES 

Can  be  traced  and  remedied  by  the 
simple  methods  and  by  the  common- 
sense  system  described  in 

"WORKSHOP  COSTS," 

FOR  ENGINEERS  AND  MANUFACTURERS, 

By  SINCLAIR  and  FRANK  PEARN. 

POST  FREE  218.  NET,  FROM 

Engineers'  Gazette  Office, 

359,  STRAND,  LONDON. 


PATENTS  FOR  1905. 

TtaE  new  Patent.  Law  that  has  come  into  full  operation  this 
year  will  have  far-reaching  effects,  not  only  upon  inven- 
tions, but  upon  the  industries  of  this  country.  It  has  long 
been  a  reproach  that  the  British  Patent  Office  has  taken 
the  inventors'  money  without  giving  him  any  assistance 
from  the  records  that  they  possess  as  to  the  patents  which 
they  have  previously  granted  in  the  same  subject,  con- 
sequently it  is  not  surprising  to  find  that  many  inventions 
have  been  patented  several  times  over. 

The  system  of  searching  that  is  now  in  force  will  have 
advantages,  in  our  opinion!,  not  possessed  by  the  other 
countries  where  searching  is  adopted,  inasmuch  as  the 
information  that  is  obtained  will  be  for  the  benefit  of  the 
inventor  alone,  and  he  will  be  permitted  to  decide  for  him- 
self as  to  whether  he  will  take  a  patent  or  withdraw  his 
application  after  the  report  of  the  examiner  has  been:  sent 
to  him. 

The  record  of  the  past,  week,  forming  the  final  week  of 
the  old  Patent  System  where  no  examination  takes  place, 
proves  perhaps  that  very  many  inventors  do  not  appreciate 
the  search  that  is  to  be  made  hereafter,  for  until  Thursday, 
the  29th  of  December,  the  applications  that  were  filed  at 
the  London  Patent  Office  were  of  normal  rates,  but  on 
Friday  there  was  a  rush  which  continued  until  Saturday,  on 
which  day  alone,  the  last,  day  of  the  year,  485  applications 
were  filed,  against  the  average  of  about  140  for  the  ordinary 
days. 

We  are  of  opinion  that  there  was  no  necessity  whatever 
to  have  increased  the  cost  to  the  patentee  for  this  examina- 
tion that  is  to  be  undertaken,  inasmuch  as  the  profit  made 
by  the  British  Patent  Office  is  more  than  three  times  as 
great  as  is  made  in  America  in  any  one  year,  notwith- 
standing the  fact  that  in  America  a  much  more  extensive 
examination  is  undertaken  and  nearly  double  the  number 
of  applications  for  patents  are  dealt  with  in  that  country. 

Although  the  additional  fee  that  is  to  be  charged  for 
the  search  is  but  £1  extra,  this  could  well  have  been  spared 
from  the  great  surplus  already  made  by  the  British  Patent 
Office.  As  against  this  system  of  further  taxing  the 
inventor,  our  Government  would  do  well  to  consider  the 
late  President  McKinley's  message  to  Congress,  wherein  he 
stated  :  "  Our  future  progress  and  prosperity  depend  upon 
our  ability  to  equal  if  not  to  surpass  other  nations  in  the 
enlargement  and  advancement  of  science,  industry,  and 
commerce.  To  invention  we  must  turn  as  one  of  the  most 
powerful  aids  to  the  accomplishment  of  such  a  result." 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  Copies  of  the 
Specifications  when  completed  and  published  will  be  forwarded  post  free  for  lOd.  upon  application  to  Messrs.  Marks  and 
Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— viz  ,  IS,  Southampton  Buildings,  Chancery  Lane, 
London,  W.C.;  13,  Temp'e  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Arms  and  Ammunition. 

28805    G.  Battesta  and  L.  Barabins.    Sighting  device  for  firearms. 
28750    R.  G.  Tyler.    Sighting  and  firing  of  guns. 
28777    C.  P.  Abel  {Rhcinische  Mctallwarcn-und-Masthininfabrik, 
Germany).    Elevating  mechanism  for  ordnance. 
2^7S1    T.  S.  Kino.    Cartridges  for  short  range. 

28650  J.  J.  Burnett  and  C.  Bubear.  Holder  for  military  small 
arms  and  sporting  cartridges. 

28651  J.  J.  Burnett  and  C.  Bubear.  Carrying  cartridges  for 
military  and  sporting  purposes. 

2S540    G.  E.  Ward.    Gun-sighting  and  range-finding  apparatus. 

28435  E.  Allday.  Additions  to  the  fuse  or  detonator  cases  of 
blasting  cartridges. 

28376  H.  Maxim.  The  manufacture  of  an  improved  self-combustive 
compound. 

28397    F.  M.  Deming.    Safety  locks  for  firearms. 
28S81    C.  Ryland.    Breech-loadiug  small  arms. 
29076    Sir  W.  G.  A.  Whitworth  and  Co.  Ltd.  and  S.  M.  Murray. 
Extracting  fired  primers  from  ordnance. 
29121    J.  G.  Read  and  G.  W.  F.  Lester.    Fuses  for  projectiles. 

29304  B.  Balay  and  L.  Seifchlner.    Locks  for  breech-closing  guns. 

29305  G.  M.  Lawford,  D.  S.  Capper,  and  F.  Kirkland.  Range 
finders  and  indicators. 

29423  A.  T.  Dawson  and  J.  Ramsay.  Muzzle  attachment  for  auto- 
matic guns. 

29432  L.  Charlin  and  J.  Santiot.    Sporting  guns. 

29433  L.  Charlin  and  J.  Santiot.    Sporting  guns. 

29459  W.  G.  Brodie  and  The  British  Moss  Litter  Co.  Ltd. 
Explosives. 

29524    W.  H.  Ell.    Mechanical  shooting  ranges. 
29571    F.  S.  Forbes.    Carrying  rifles. 

Bottles,  Glass,  &c 

28311  S.M.Thompson.    Poison  bottle. 

28429  J.  Westaway.    Bottles  for  liquids. 

28462  B.  J.  B.  Mills  (Albert  Winekler  and  Charles  WincMcr, 

France).  Machine  for  washing  and  rinsing  bottles. 

28481  P.  J.  Wilson.    Stoppering  of  bottles. 

28509  W.  Gow.    Stoppering  of  aerated  water  bottles. 

28575  O.  Vogel.  Apparatus  for  washing  bottles  or  other  hollow 
vessels. 

28576  A.  Gajardo.    Bottles  to  prevent  refilling. 
28588  P.  H.  Bacourt.    Can  or  jar  closures. 

28597  W.  A.  Lorenz.    Hermetic  closures  for  receptacles. 

28598  W.  H.  Honiss.    Hermetic  clo.ures  for  receptacles. 

28599  W.  A.  Soreny  and  W.  H.  Honiss.  Hermetic  sealing  appa- 
ratus. 

28609  R.  Sandland.    Means  for  labelling  bottles 

28622  C.  Jovignot.  Preserve  and  like  receptacles  and  means  for 
opening  same. 

28639  S.  Kassel.    Improvements  in  capsules  and  apparatus. 
28637  A.  G.  Fi.uiuan.    Non-refillable  bottle. 

28640  H.  E.  Bh.lson.    Filling  tins  and  bottles. 
28752  F.  L.  Short.    Non-refillable  bottles. 

28862  R.  Cotterell.    Glass  bevelling  and  polishing  machine. 

28870  A.  Carswell.    Stoppers  for  jars. 

28952  G.  Machett.    Preventing  fraudulent  filling  of  bottles. 

28967  M.  Enoels.    Closing  bottles. 

28870  B.  J.  Breari.ey.    Manufacture  of  bottles. 

29035  D.  Wickham.    Bottle  washing  machines. 

29045  M.  Myers.    Glass  moulding  and  threading  machines. 

29062  J.  Y.  Johnson  {The  Milville  Machine  Co.,  U.S.A.).  Machines 
for  blowing  hollow  glass  ware. 

29103  J.  Ripper.    Syphon  head  attachment  for  bottles 

29116  G.  Falconnier.    Structures  of  hollow  glass  bricks. 

29380  G.  C.  Marks  (C.  SMcnschcidt,  Germany).     Corking  bottles. 

29342  J.  Irwin.    Non-refillable  bottles. 

29490  F.  Hilton-  and  A.  Brown.  Bottles. 

29419  E.  Howard.  Bottles. 

29507  A.  L.  We  sSenltannER.    Sheet  metal  stoppers  for  bottles. 

29603  E.  F.  Roberts.    Non-refillable  bottle. 


Building  and  Construction. 

28320    J.  Salt.    Prevention  of  smoky  chimneys. 

28366  J.  Hadley.  Edging  or  curb  bricks  or  blocks  for  railway 
platforms  and  dock  sides. 

28368  E.  A.  Trapnell  and  R.  L.  Wood.  Manufacture  of  bricks 
and  tiles. 

28389  J.  H.  Heathman.  Adjusting  platforms  at  a  level  indepen- 
dently of  the  angle  of  inclination  of  the  ladder  on  which  it  is  placed. 

28432    J.  Coln.    Foldable  transportable  barracks. 

28414    F.  Theissing.    Proceedings  for  the  laying  of  inlaid  floors  in 

asphaltum. 

28461    T.  W.  May.    Flushing  apparatus  for  water  closets. 
28466    J.  Hofman.    Movable  supporting  means  for  doors  and  dis- 
play frames. 

28483  P.  R.  J.  Willis  {Job  E.  Ericson,  U.S.A.).  Flushing  apparatus 
for  water  closets  and  urinals. 

28488  L.  C.  Rugen  and  H.  Abraham.   Flexible  roofing  and  flooring. 

28489  L.  C.  Rugen  and  H.  Abkaham.     Weather-proof  coverings. 
28511    W.  Hayhurst,  T.  Sowerbutts,  and  J.  Watson.  Joiners' 

cramps. 

28531    E.  M.  Secker.    Clamp  for  joiners'  work. 
28560    N.  B.  Le  Feve.    Door  bells. 
28577    0.  Hass.    Dovetailing  machines. 

28590  G.  C.  Marks  (Societe  Anonymc.  Louis  Dc  Made,  Belgium). 
New  method  of  assembling  wooden  blocks  or  panels  and  earthenware 
tiles  for  the  laying  of  parquet  flooring. 

28591  G.  C.  Marks  {Societe  Anonymc.  Louis  Be  Maele,  Belgium). 
Parquet  floors  formed  with  juxtaposed  blocks. 

28612    F.  H.  Richards.    Wood-working  machine. 

28695    A.  Brosius.    Sawing  quartered  oak  or  mahogany  veneering. 

28792    E.  B.  Weed.    Treating  wood. 

28744    S.  Page.    Bakers'  ovens. 

28871    0.  H.  Scharz.    Flooring  blocks. 

28931    K.  Nurnberger.  Scaffolding. 

28974    J.  H.  West.    Treatment  of  timber  and  the  like. 

28986    W.  Goulton.  Bricks. 

28990^  W.  Goulton.    Manufacture  of  artificial  stone  and  bricks. 
28991  ~~  W.  Goulton.    Manufacture  of  bricks  and  tiles. 
29073    M.  H.  Rylatt.    Drain  pipes. 
29185    J.  Riley.    Spring  device  for  closing  doors. 
29189  .  H.  W.  C.  B.  Cave.    Artificial  stone  product  adapted  to  be 
moulded  into  blocks. 

29191    W.  Winterhoff  and  the  Firm  P.  C.  Winterhoff.  Struts. 
29198    A.  B.  Blitz.    Manufacture  of  artificial  stone. 

29220  H.  P.  Trueman.    Construction  of  houses. 

29221  G.  W.  Lupsom.    Sanitary  building  block. 

29225  F.  Johnson.  Cutting  and  delivering  bricks  from  brick- 
making  machines. 

29238    W.  B.  Baoon.    Finger  plates  for  doors. 

29256    Svon  Inrokowski.    Floors  for  buildings. 

29278    C.  Courmort.    Manufacture  of  imitation  ceramic  tiles. 

29285  R.  Wales  Apparatus  for  cutting  material  to  form  mitre  or 
bevel  joints. 

29324  W.  L.  Clark.    Sanitary  wall  cases. 

29325  W.  L.  Clark.   Appliances  for  sanitary  and  hygiene  purposes. 

29326  W.  Lacy  Clark.    Pneumatic  door  checks. 

29327  The  Sanitary  Appliances  Syndicate  Ltd.  and  D.  Grundy. 
Chimney  stacks. 

29339    A.  Ensor.    Fastening  devices  for  shutters. 
29348    C.  E.  Honig.    Sash  and  like  fasteners. 
29350    T.  Wersser.    Locks  for  doors  and  the  like. 
29357    A.  Sabrae.    Clay  cleaning  apparatus. 

29376  T.  A.  Richardson  and  W.  W.  Buckley.  Manufacture  of 
nosings  and  steps  for  staircases. 

29383    A.  Theyskens.    Two-leafed  doors  and  windows. 

29455    C.  C.  Calder.    Machine  for  splitting  wood  into  laths. 

29466    F.  W.  Freemantle.    Corner  cramps. 

29505    H.  Damman.    Construction  of  flooring. 

29517    W.  T.  Whitehead.    Securing  finger  plates  to  doors. 

29540    F.  P.  Candy.    Flushing  syphons. 

29549    A.  V.'Bulcke.    Fastening  boarded  or  inlaid  floors. 
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Chemistry  and  Photography. 

28325  P.  Kestner.  Evaporating  or  liquor  concentrating  apparatus. 
28360    W.  Spencer.    Grids  for  gas  purifiers. 

28374  A.  Dubuisson.  Process  and  apparatus  therefor  for  the  pre- 
servation of  natural  butter. 

28392  Sir  J.  W.  Swan  and  D.  Cameron-Swan.  Printing  from 
photo-engraved  intaglio  plates. 

28403  E.  Lims.  Deodorisation  of  sewage  and  other  gases  and  in 
and  connected  with  the  treatment  of  sewage  and  other  liquids. 

28433  H.  W.  de  Stuckle.  Manufacture  of  caustic  alkalis  or 
analogous  hydrates. 

28442  H.  Arledter.  Utilisation  of  waste  products  in  the  manu- 
facture of  soaps  or  soap  size. 

2S454  A.  G.  Bloxham  (Verinigate  Glangstoff-Fahriken.  A.  G. 
Elberfdd,  By.,  Germany).    Manufacture  of  films  or  threads  of  cellulose. 

28508  G.  Neilson.  Purification  and  recovery  of  tar  and  substances 
from  blast  furnace  producer  and  like  gases. 

28518  H.  Tierach.  Device  for  indicating  the  presence  of  in- 
flammable gases. 

28521  T.  H.  Vickers.  Photographic  magazine  camera  and 
developing  box  combined. 

28544  A  Cleaver.  Producing  and  fixing  photographic  portraits  in 
natural  colours. 

28547  T.  R.  Lichtenstein.  Chemical  products  or  compounds 
applicable  as  colouring  matters  for  the  impregnation  of  wood. 

28562  D.  Loose.  Optical  arrangement  to  take  two  or  three  photo- 
graphic records  in  one  operation,  and  with  one  lens,  the  record  images 
being  in  one  plane. 

28585.  H.  R.  Gonnerman.  Device  for  determining  the  percentage 
of  salt  in  sea  water  or  other  water  contained  in  closed  receptacles. 

28589  A.  Zimmer.mann  (Erich  Lanyhdd,  Germany).  New  method 
of  oxidation. 

28593  J.  Y.  Johnson  (Bradisdie  Andin  and  Soda  Fabrik, 
Germany).  Manufacture  and  production  of  new  colouring  matters  of 
the  anthracene  series. 

28594 
films. 

28596  H.  H.  Lake  (K.  Odder,  Germany).  Manufacture  of  mordant 
azo  dyes, 

28613  S.  Eyde. 

28614  S.  Etde. 
nitrites. 

28686 
28707 
28712 


H.  H.  Lake  (C.  If.  Shaw,  U.S.A.).    Developing  photographic 

H.  H.  Lake  (K.  Ochler,  Germany). 

Process  for  production  of  nitrites. 
Process  for  production  of  pure  nitrates  and 


E.  Delvaux.    Machine  for  distributing  chemical  manure. 
L.  Wesselsky.    Gas  generators. 

H.  K.  Tompkins  and  W.  A.  E.  Crombie.    Threads  from 
cellulose  solutions. 

28725  A.  G.  Haddock.    Alkali  metal. 

28726  A.  G.  Haddock.    Alkali  metal. 

28740    J.  Gbadolf.    Destroying  disease  germs  on  plants. 
28765    J.  Marechal.  The  purifying  or  desulphurising  of  lighting  gas. 
28774    The  Otto-Hilgenstock  Coke  Oven  Co.  Ltd.  (Dr.  C.  Otto 
and  Co.,  G.  m.  b.  H.,  Germany).    Production  of  coke  in  ovens. 

28788  J.  B.  Alliott.    Raising  sewage  by  air  pressure. 

28789  J.  B.  Alliott.    Raising  sewage  by  air  pressure. 

28795  H.  K.  Smith.  Masks  for  printing  borders  around  the  edges 
of  sensitised  picture  post  cards. 

28808  Centralstelle  fur  wissenschaftlich.Tecnische  Unter- 
SUCHUNGER.   G.  m.  b.  H.    Manufacture  of  dinieroglyceiine. 

28809  H.  Rosalt,    Treatment  of  alcohols. 

28813    A.  E.  Kino.    Disinfecting  and  deordorising  apparatus. 

F.  M.  Spence  and  P.  Spence  and  Sons  Ltd.    Treatment  and 
utilisation  of  sewage. 

28839    W.  H.  Story.    Plastic  composition. 

28863  R.  Ballantine  and  M.  Ballantine.  Means  for  carrying  or 
exposing  in  the  camera  photographic  plates. 

28869    F.  Mackenzie.    Envelopes  for  photographic  plates. 
28897    W.  Mills.    Acetylene  gas  generators. 

28917  D.  T.  Lark,  Process  for  rendering  non-cohesive  substances 
capable  of  cohesion. 

28946  J.  Hargreayes.    Manufacture  of  salt. 

28947  H.  Batt.    China  clay. 

28954    G.  Bamberg.    Solid  soluble  bleach. 
J.  Fielding.    Gas  producer. 
A.  von  Kerpely.    Gas  generators. 
W.  Goulton.    Manufacture  of  acetylene  gas. 
L.  V.  Atkinson.    Preliminary  treatment  of  refractory  ores. 
A.  G.  Meyer.    Process  of  heating  creosote  and  product  of 


C.  A.  Muller. 
A.  Reynolds. 


Cameras. 
Metallurgical  furnaces. 


28960 
28966 
28988 
28992 
28997 
the  same. 
29007 
29022 
29023 
or  plaster. 

29051    R.  T.  Haines. 
effecting  the  same. 

29056    G.  Dittmar.    Explosive  or  blasting  compounds. 
29093    E.  Jobulowsrt.    Producing  a  layer  of  black  oxide  on  the 
Burface  of  steel,  and  for  etching  designs  on  the  oxidised  surface. 

29128  C.  A.  Berghind.  Cleansing  composition  for  removing  ink 
stain. 

29170    W.  Towns.    Gas  producers. 


H.  W.  J oshua  and  W.  W.  Hewitt.    Manufacture  of  cement 


Cinematographic  process  and  mechanisms  for 


29186  J.  Swinbdrne.  Treatment  of  antimony,  arsenic,  bismuth, 
and  gold  ores. 

29203    J.  W.  Hartley.    Sewage  distributor. 
29207    J.  Westaway.    Preserving  milk. 

29270  W.  H.  M.  Delskar.  Treatment  of  metallic  compounds  of 
sulphur,  arsenic,  and  antimony. 

29273  H.  J.  Hadden.  Separating  oil  and  the  like  from  water  and 
other  impurities. 

29283  A.  G.  Bloxam  (Administration  dcr  Minen  ron  Buchweilcr, 
Germany).    Manufacture  of  sodium  ferrocyanide. 

29284  H.  J.  S.  Gubert  Stringe.  Type  casting  and  composing 
machines. 

29311    H.  H.  Frost.    Vulcanising  apparatus. 

29316  P.  B.  W.  Kershaw  and  A.  Cruickshank.  Extraction  of 
antimony 
29329 
29330 
29335 
29387 
29388 


E.  Shaw.    Expelling  water  from  syrups  and  the  like. 

F.  W.  Howorth.    Production  of  sulphuretted  hydrocarbons. 
H.  W.  Moreton,  and  F.  D.  Tregarthen.  Paint  compositions. 
W.  F.  Butcher.    Duplicators  for  hand  cameras. 
W.  F.  Butcher.     Stand  developing,  fixing,  and  washing 

photographic  apparatus. 
29389    W.   F.  Butcher. 


cameras. 
29414 
29464 

distilling. 
29479 
29491 
29542 
29544 

beds. 
29550 
29558 


"  Infinity "    catches   for  photographic 

J.  C.  Swan  and  T.  H.  Lodge.    Manufacture  of  cement. 

E.  A.  Goddin.    Evaporating,  concentrating,  dedicating,  and 

A.  Bandry.    Distilling  and  separating. 

J.  Lyle.    Continuous  retort. 

E.  H.  Strange.    Refining  linseed  oil. 

W.  R.  Renshaw.      Distributing  sewage  over  bacteria  filter 


F.  P.  Candy.    Distribution  of  sewage  on  filter  beds. 
The  Mayor,  Aldermen,  and  Citizens  of  the  City  of 
Bradford,  J.  Garfield,  and  J.  Grassman.    Recovering  fatty  matter 
from  sewage  sludge. 

29587  F.  Mackenzie  and  G.  Wishart.  Packing,  carrying,  and 
exposing  in  the  camera  photographic  plates  or  films. 

29606    J.  C.  Sellars.     Solution  for  impregnating  and  weather- 
proofing  vegetable  fibres,  hair  fabric,  porous  compounds,  or  materials. 
29610    G.  Hatton.    Regenerative  gas  furnaces. 
29618    Rossler.    Dyeing  of  textile  fibres. 
29622    W.  Horn.    Extracting  precious  metals  from  water. 
29631    J.  E.  Thornton.    Cases  of  photographic  films. 
29636    R.  Ballantine  and  M.  Ballantine.    Focal  plane  shutters 
for  cameras. 


Coin  Freed  Mechanism  and  Cash  Register,  etc. 

28351  C.  Ingrey.    Coin-freed  locks. 

28573.  A..  J.  Boult  (Max  Reinbanz  and  A.  Rothe,  Germany). 
Receipt  and  other  stamping  and  recording  apparatus. 

28600  L.  Rusznah.    Automatic  vending  or  coin  freed  apparatus. 

28701  V.  Wrzecions.    Calculating  apparatus. 

28832  T.  Addison.    Spring  balance  weighing  machine. 

28851  W.  Tupman.    Weighing  machines. 

28995  R.  W.  Gallagher.    Bill  delivery  mechanism  for  meters. 

29047  J.  M.  Tourtel.    Coin  freed  apparatus. 

29124  J.  Meyer.    Coin  freed  apparatus. 

29169  A.  Forbes.    Cash  registers. 

29239  J.  J.  Stockall.    Recording  machines. 

29258  A.  Maesden.    Coin  freed  delivery  machines 

29477  J.  Pallweber.    Adding  machine. 

29575  W.  H.  Jackson.    Money  checking  tills. 

29601  W.  Beresford.    Automatic  weighing  machine 


Cycles  and  Cycle  Accessories. 

28333  H.  Brown.    Stand  for  bicycles. 

28431  A.  Taylor.    Bicycle  support. 

28487  S.  C.  Hudson.    Convertible  sociable  cycle. 

28586  H.  T.  Wonnacott.  Variable  speed  gears  for  cycles,  motor 
cycles,  motor  cars,  and  machinery. 

29078  C.  Ravier.    Variable  speed  hubs  for  cycles. 

29276  A.  Gozzard.    Detachable  saddle  for  cycles. 

29355  J.  A.  Gregory.  Velocipedes. 

29461  E.  Bell.    Free  wheels. 

29520  R.  H.  Bothan.    Variable  speed  gearing  for  cycles. 

29554  L.  J.  N.  Gorton.    Gear  of  cycles  and  automobiles. 


Electrical. 

28329    R.  L.  Murray  and  F.  T.  Jackson.    Telephonic  systems. 

28336  Veritys  Ltd.  and  D.  E.  Rogers.  Brush  holders  for  dynamo 
electric  machines. 

28345  C.  D.  Charlesworth  and  J.  Ft.  Charlesworth.  Regulating 
gear  for  train  lighting  and  similar  dynamos. 

28349  W.  Dixon.    Generation  and  distribution  of  electricity. 

28350  E.  A.  J.  Hooper.    Suspended  electric  lamps. 
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28369    G.  Harrison  (Monroe  Ghtett,  U.S.A.).    Electric  switches. 
2S370    G.  Harrison  (Monroe  duett,  U.S.A.).    Electric  switches. 
28375    G.  M.  Zingkl.    Electric  bi-polar  plates  accumulator. 
28393    A.  J.  Boui.t  ( W.  J.  Richards,  U.S.A.).    Electric  current 
governors. 

2S409  W.  Fairweather  [The  Clian/uctle  Electric  Co,  U.S.A.). 
Electric  arc  latnp. 

28416  E.  Arnold  and  J.  Lassen.  Appliance  for  commutation  of 
current  in  armatures  of  dynamos. 

28434  J,  Billwili.er  ami  the  Firm  ScAiveiserische.  XUolith  (Steini 
koh)  Fabrik,  Dr.  P.  K.  V.  Rilliet  and  Karrer.  insulating  material 
and  process  of  manufacturing  same. 

28453  Anon,  pour  le  Travail  Electeiquk  des  Mf.taux.  Con- 
tinuous current  electric  motgr. 

and  Co.  Ltd.  (Siemens  and  Ha) she, 
Central  telephone  station  installa- 


H.  Guest  find  0.  1. 


Hills,  U.S.A). 
Ges.,  A  iter. 


28455     Siemens  Brothers 
Aktien  Gesellschaft,  Germany), 
tions. 

28458    F.  W.  Howorth  (J. 
Incandescent  electric  lamp. 

28467  W.  P.  Thompson  (Deutsche  Gasgluhlicht  Act. 
Ges.,  Germany).    Electric  incandescent  lamps. 

28468  B.  Gati.    Systems  of  electrical  conductors. 

28471  A.  Hdltgirst.  Combined  starting  and  braking  device  for 
electric  motors. 

284 90    B.  A.  Langridge.  Amalgamators. 

28495    A.  Firley.    Automatic  electric  switches. 

28522    W.  J.  Mackenzie.    Electric  signalling  on  railways. 

28525    M.  B.  Mountain.    Trolley  standards  for  electric  tramcars. 

28543    E.  R.  L.  Manquais.    Connection  boxes. 

28546    H.  H.  Berry.    Protected  or  armour-clad  switch  fuses. 

28554    A.  J.  Boult  (  W.  Hoskins,  U.S.A.).    Thermo-electric  couples. 

28601    Wi  R.  King.   Apparatus  for  electro-deposition  of  metals. 

28608  C.  C.  Reqnart  and  The  Hunter  Electric  Candle  Lamp  Co. 
Ltd.    Electric  candle  lamps. 

28618    U.  C.  Si.mited  and  H.  A.  Uavor.     Motor  starting  switches. 

28628  J.  Rosemeyer.    Arc  lamps. 

28629  J.  B.  Bernbaum.  Drop  signals  or  annunciators  for  central 
telephone  station. 

28677    F.  Ow  en.    Safety  device  for  electric  railways. 
'  28678    F.  W.  Reed  and  Craven  Bros.  Ltd.    Cranes  and  other  lift- 
ing machinery  driven  by  electric  motors. 

28687    0.  Carr  and  J.  E.  Birch.    Starting,  controlling,  and  stop- 
ping single  oi-  multiphase  alternating-current  electric  motors. 
28704    L.  Kubitz.    Electric  massage  apparatus. 
L.  Kubitz.    Massage  apparatus. 

W.  Defries.    Gear  for  electrical  switches  and  rheostats. 
C.  Schwabe.    Electric  incandescent  lighting  devices. 
C.  Schwabe.    Electric  incandescent  lighting  devices  for  shop 


28705 
28717 
28722 
28723 

windows. 
28724 

tables. 
28749 
28769 


C.  Schwabe.      Electric  incandescent  lighting  for  billiard 


E.  C.  Lacey  and  J.  Holman.    Telephones  for  divers. 
G.  K.  B.  Elphinstone.     Metallic  blocks  having  insulated 
brushes  embedded  in  them. 

28787    G.  B.  Stern  and  A.  C.  Greene.    Electrical  switches. 
28791    L.  Snoeck.     Electric  current   distributors   for  luminous 
letters. 

28797  A.  M.  Andersen.  Indicating  the  number  of  a  telephone 
subscriber. 

28804  Societa  berica  Ridhard-Gin  >ri.  I nsulatois  for  high  voltage 
electric  lines. 


J.  S.  Stone.    Space  telegraphy. 

J.  S.  Stone.    Colometers  and  space  telegraphy. 

J.  A.  Hirst  and  B.  S.  Brook.    Motor  starting  rheostat. 

R.  W.  and  S.  Bill.    Electric  couplings. 

W.  Hepworth-Collins.    Conduit  for  cables. 

J.  A.  Hirst  and  P.  S.  Brook.    Electric  switch. 

W.  F.  Simmonds.    Plug  adaptor  for  electric  lamps.. 

M.  A.  Abrahamson.     Electric  control  circuits  with  heat 


28826 
28827 
28843 
28845 
28852 
2S858 
28875 
28889 
indicators. 

28895  VV.  E.  G.  Read.    Electric  lamp  for  ovens. 

28899  W.  Walker,  jun.    Electric  bell  pushes. 

28962  J.  Richard.  Galvanometers. 

29001  J.  V.  Aerschot.    Electric  railway  conduit  systems. 

29014  R.  Longden.    Electric  switches. 

29015  Siemens  Bros,  and  Co.  Ltd.  and  P.  G.  Ledger.  Automatic 
control  of  overloads  in  electric  circuits. 

29057  M.  Meirowsky.    Electric  insulation. 

29058  L.  Renault.    Terminals  for  electric  conductors. 

29059  L.  Renault.    Electric  ignition  plugs. 

29063  E.  Giraud.    Insulators  of  overhead  electric  conductors. 

29064  E.  Giraud.    Safety  devices  for  overhead  electric  conductors. 

29065  H.  W.  Butler.    Electric  dry  batteries. 

29074  J.  A.  Rey.    SJetal  reflectors  for  electric  lanterns. 

29079  G.  G.  M.  Hardingham  (Vittorio  Arcioni,  Italy).  Electric 
current  measuring  and  recording  apparatus. 

29092  P.  Marical.    Electrically-propelled  automobiles. 

29107  R.  H.  Davis  and  A.  Graham.  Teleph  ones  for  diving 
purposes. 

29118  E.  H.  Fairbanks.    Insulator  supports. 

29125  L.  K.  Job.    Switching  devices  for  electric  lamps. 


29126  L.  K,  Job.    Switching  on  and  off  lamps. 

29127  L.  K.  Jon.    Automatic  switching  devices. 
29129    W.  Blackmore.    Electro  magnetic  separators. 

29138  C.  A.  Day  (Empire  Slate  Dry  Battery  Co.,  U.S.A.)  Electric 
dry  batteries. 

29142  J.  Stone.    Space  telegraphy. 

29143  J.Stone.    Space  telegraphic  receiving  systems. 

29144  J.  S.  Stone.    Space  telegraphy. 

29145  J.  S.  Stone.    Space  telegraphy. 

29146  J.  S.  Stone.    Improved  support  for  use  in  space  telegraphy 
29259    E.  P.  Melancthorn.    Charging  plug  for  accumulator. 
29281    J.  Gunning.    Opening  and  closing  electric  circuits  at  pre- 
determined times. 

29298    A.  M.  S.  Watts     Recording  and  displaying  messages. 
A.  Frey.    Electrical  switches. 

G.  F.  Anderson.     Detection  and  recording  and  electric 


29307 
29308 
impulses. 
29310" 
29337 
29347 
29349 
29353 


A.  Loebl.    Electrical  dumb  bells. 
G.  E.  Gaifpe.    Protection  of  electrical  apparatus. 
G.  Stern.    Electric  transformer. 
C.  Brader.    Insulating  coverings. 

L.  J.  Hunt,   Sandycroft  Foundry   Co.    Ltd.  liotary 
converters  for  electric  currents. 

29354    G.  Grabosch.    Transmitting  electric  signals  or  impulses. 
29363    H.  H.  Lake  (  Vittorio  Arcioni,  Italy).    Electrical  measuring 
instruments. 

29368  H.  W.  Sullivan.    Induction  coils. 

29369  H.  W.  Sullivan.    Electric  relay. 

29377    M.  B.  Field  and  Ferranti  Ltd.  Fuses  for  electrical  circuits. 
29386    F.  Gutzmann.    Electrical  generators  having  double  T-shaped 
armatures. 

29397  H.  H.  Lake.  (W.  L.  Bradshaw,  A.  Keow/h,  M.  Ktough,  and 
J.  KeougK,  U.S.A.).    Pendant  electric  fixtures. 

29101  H.  H.  Lake.  (  W.L.  Bradshiio,  A.  Keovr/h,  M.  Keough,  and 
J.  Kcouyh,  U.S.A.).    Pendant  electric  switches. 

29408    L.  Renault.    Current  distributors. 

29417    D  Cook.    Electro-magnetic  machinery. 

29422  A.  T.  Dawson  and  G.  T.  Buckham.  Electrical  transmitting 
and  receiving  signals. 

29428  P.  Ribbe.    Automatic  photographing  telegraphs. 

29429  P.  Ribbe.    Synchronising  systems. 

29435  Siemens  Bros,  and  Co.  Ltd.  (Siemens-Schuckert  Werke, 
Germany).    Alternating  current  collector  motors. 

29436  Siemens  Bros,  and  Co.  Ltd.  (The  Siemens-Schuckert  Werke, 
Germany).    Alternating  current  collector  motors. 


29438 
29448 
29468 
mitters. 
29487 
29504 
29516 


J.  H.  Gray.    Electrical  measuring  instruments. 
O.  Lonitzer.    Arc  lamps. 

W.  H.  Danson.    Supporting  telephone  receivers  and  trans- 


cut-out  for  overhead 


G.  F.  Anderson.    Space  telegraphy. 
N.  A.  Smits.    Galvanic  elements. 

H.  G.  Turnell.    Circuit  breaker' oi 
tramway  systems. 

29529    F.  Vollmer,    Telephone  systems. 

29531  F.  S.  Holmes.    Electrical  signalling  apparatus. 

29532  F.  S.  Holmes.    Electric  signalling  apparatus. 

29538  J.  E.  Bemiller  aud  E.  C.  Weisensale.  Electric  circuit  closer 
for  fire  alarms, 

29607  B.  Peebles  and  Co.  and  A.  C.  Peebles.  Liquid  resistances 
for  electro-motors. 

29613    G  Hookham.    Electrolytic  meters. 

29627    C.  Shore  aud  C.  Heap.    Electrical  fire  alarm  apparatus. 

29645    W.  G.  Inglefield.    Telephone  plug  cords. 


Engineering  and  Mechanical. 


28310  T. 

28318  G. 

28324  F. 

28330  W 

28331  W 
28335  E. 
28338  R. 
28353  F. 
28356  F. 

curtains  and 

28363  H. 

28379  C. 

28387  J. 

28390  E. 

28396  D. 

28398  S. 

28399  M. 
28401  F. 
28408  J. 

28412  R. 
liquids. 

28413  J. 
28418  A. 
28424  L. 


H.  C.  Homersham.    Syphon  lubricators. 
W.  Deakin.    Differential  pump. 
Hopper  and  H.  Wilson.    Self-centering  chuck". 
G.  Primrose.    Pneumatic  tools. 

G.  Primrose.    Pneumatic  tools. 
Mackay.    Engine  indicators. 
A.  Griffiths  and  H.  Mills.    Lubricating  shafts. 
W.  Hurd.    Coal-cutting  machinery. 

Humphris.     Winding  machinery  for  panoramic 
canvas. 

Hitzel.    Air  separators  for  cement  grinding  mills. 
Bergmann.    Bearing  for  vertical  shafts  or  spindles. 
Coulter.    Automatic  screw-cutting  aud  turning  lathe. 
S.  Bond.    Transmission  gear  for  high-speed  engines. 
Mathieson.    Evaporators,  feed  heaters,  and  condensers. 
H.  Reed.  Spikes. 
A.  Smith.  Wrenches. 
C.  Keith.    Rotary  engines. 

Derbyshire  and  H.  M.  Derbyshire.  Rope  or  cable  clips, 
A.  Cooper.     Machines  for  mixing  solid  substances  with 

H.  Smith.    Pivot  attachment. 
W.  Death.    Stop  valves. 

E.  Vial.    Vaporising  apparatus. 
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28425    C.  Fremont.  Rivets. 
28430    G.  Fisher.  Lubricators. 

28437  W.  E.  Evans  {Patent  Cartonnaycn-Fahril,  Germany).  Wire 
stitehiDg  and  sewing  machines. 

28438  F.  Candy.  Filters. 

28439  H.  E.  Newton.    Matrix  and  punch  cutting  machines. 

28449  J.  Wilkinson.    Governing  mechanism  for  turbines. 

28450  J.  Wilkinson.    Elastic-fluid  turbines. 

28151    J.  Wilkinson.    Stuffing  boxes  for  turbine  shafts. 
28452    J.  Wilkinson.    Governing  mechanism  for  turbines. 
2S456    J.  Macgregor  and  G.  C.  Pearson.    Presses  for  expressing 
liquids. 

28472    D.  Mills.    Air  pumps 

28475  E.  E.  Taylor    Mechanical  under-feed  stokers. 

28476  H.  H.  Lake  (The  Aurora  Automatic  Machinery  Co,  U.S.A.). 
Pneumatic  tools. 

28484  P.  R.-  J.  Willis  (L.  &  White,  U.S.A.).  Machines  for  dis- 
tributing fertilising  substances. 

28485  P.  R.  J.  Willis  [Esm  Buchanan,  U.S.A.).  Rotary  steam 
engines. 

28494    M.  Pollatschek.  Pumps. 

28497  C.  J.  Wacgh.    Circular  slide  rest  for  turning  speed  pulleys. 

28498  J.  Robinson.    Stop  valve  for  steam  and  other  fluids. 

28505  W.  G.  Frimrose.    Pneumatic  tool  for  grinding  and  polishing. 

28506  A.  Lees  and  Co.  Limit* d,  R.  Taylor,  and  R.  Clegg.  Self- 
acting  mules. 

28507  A.  Lees  and  Co.  Limited,  R.  Taylor,  and  R.  Clegg.  Metal 
carriages  for  self-acting  mules  and  twiners. 

28516    E.  A.  Dewdnev.    Full  core  feed  tap. 

25519    H.  D.  Fitzpatrick  {Anna  Helu-ig,  U.S.A.)    Pneumatic  tools. 

28524    A.  F.  FT.  Head.    Spanners  and  wrenches. 

28529  P.  E.  TjiAiNER.  Improvements  in  measures  for  measuring 
definite  quantities  of  liquids. 

28532  H.  Kopper.  Frocess  and  apparatus  for  washing,  classifying, 
and  drying  fine  coal. 

28534  A.  Horn.  Machine  for  pulling  and  doubling  boiled  sugar  in 
a  semi-fluid  state. 

28537  H.  Blamy.  Windmills. 

28538  A.  A.  C.  Sugg  ate.    Stress-strain  indicator. 

2S539    E.  Decauville.    Combined  autoclave  and  hydraulic  press. 

28557  A.  E.  Bingemann.  Economic  crankleas  engine  driven  by 
compressed  air  or  steam  or  by  a  stored  force  created  by  explosion. 

28561  B.  Hiecnaux.  Method  and  devices  for  casting  steel 
chains. 

28568  E.  W.  Merrill,  jun.    Drop  hammers. 

28569  G.  Richards.  Construction  of  lathe  beds  for  supporting 
and  guiding  the  tool-supporting  carriages. 

28571  Warwick  Machinery  Co.  Ltd.  and  F.  Samuelson.  Steam 
turbines. 

28578  J.  Wilkinson.  Governing  mechanism  for  batteries  of 
turbines. 

28580.  K.  Jaray.  Compound  concrete  and  iron  or  steel  structures 
for  floors,  roofs,  and  bridges. 

28581    H.  J.  Hough.    Stoves  or  furnaces. 

28532  F.  Delvjlle  and  E.  Mennig.  Means  and  apparatus  for 
effecting  supply  aud  exhaust  of  steam  to  and  from  steam  engines 
working  with  slide  valves. 

28603    H.  H.  Lake.    Machines  for  applying  labels. 

28615  W.  E.  Evans  {The  Neue  Gasinditstric  Jim.  Gm.  b.  IT., 
Austria).    Surface  coolers. 

28616  W.  E.  Isherwood.    Measuring  taps. 
28620    P.  Haase.    Sugar  and  similar  machinery. 

28632  W.  P.  Thompson  [The  Anti-friction  Journal  Box  Co., 
L'.S.A.).    Anti-friction  journal  boxes. 

28638  E.  G.  Weldon.  Relating  to  winding  and  hauling  apparatus 
for  mines. 

28647  F.  W.  Hurd.  Coal  cutting  machinery. 
28653  W.  G.  Heys.  Sand  moulding  machine. 
28657    M.  Aron.    Couplings  and  for  connecting  rotatable  parts. 

28662  J.  Hansford.    Safe  grip  flexible  belt  fastener. 

28663  J.  Vicars,  jun.,  T.  Vicars,  and  J.  Vicars,  jun.  Biscuit 
cutting  machines. 

28664  J.  Bentley.    Rails  for  railways  at  collieries. 

28672  M.  Pedersen.  Lathes. 

28673  W.  Ireland.    Motor  digging  implements. 
28676    A.  T.  Mirza.    Automatic  sluice  gates. 

28681  J.  Sharp.    Rotary  exhausters. 

28682  J.  Farmer.  Mechanism  for  rolling,  straightening,  aud 
finishing  round  metal  bars  or  tubes. 

28696    W.  Lintern.    Car  signal  systems. 

28699    The  Expansion  Turbine  Syndicate  Ltd.  and  H.  A.  Buck. 
Fluid  pressure  turbines. 
28709    E.  E.  Brown.    Putting  driving  belts  on  and  off  pulleys. 
28715    J.  H.  Corthesy  and  G.  F.  Griffin.    Rotary  engines. 
28719    J.  Ford.    Mechanical  stokers. 

28721  W.  P.  Thompson  (F.  0.  Woodland,  U.S.A.).  Labelling 
machine. 

28727    C  A.  Hirth.    Ball  bearing. 
28732    F.  G.  Galley.    Two-speed  gears. 

28736  H.  E.  Newton  (//.  R.  Worthinyton,  U.S.A.).  Condenser 
systems  and  discharge  pumps. 


28737  H.  E.  Newton  (//.  R.  Wor&vhgton,  U.S.A.).  Compensating 
direct-acting  engines. 

28743  A.  E.  Stove.    Hose  coupling. 

28733  J.  E.  Spriggins.  Cultivator. 

28757  W.  H.  Cole.  Affixing  rail  bonds  to  rails  and  in  uniting 
metals. 

28760  F.  Muller.    Power  transmitter. 

28761  G.  R.  Sisterton  and  G.  Mitchell.  Cylinders  and  valves  for 
locomotive  and  other  engines. 

28762  G.  B.  Mellinger,  R.  Skemp,  and  J.  Stanffer.  Producing 
lap  and  butt-joint  tubes. 

28768  P.  Holtzmanx.    Removable  seats  for  pump  valves. 

28790  J.  F.  Skirrow.    Pneumatic  dispatch  tube. 

28799  F.  Hodgkinson.    Fluid  pressure  turbines. 

28798  G.  Westinghouse.    Friction  draft  gear. 

28803  H.  Lentz.    Variable  velocity  steam  or  gas  engines. 

28806  F.  Jottrand.    Welding  tubes. 

28807  F.  Jottrand.    Cutting  pipes  and  plates. 
28810  E.  Langheinrich.  Pumps. 

28816  F.  T.  Giles.    Tide  motors. 

28829  W.  R.  Sykes,  jun.    Railway  signal  or  indicator. 

28836  O.  C.  Fisher.     Autotnaticallv-operating  locomotive  whistle. 

28841  H.  C.  L.  Holden.  Lathes. 

28848  E.  M.  Thomas.    Controlling  levers. 

28861  S.  E.  Alley.    Compressed  air  engines. 

28867  A.  Locker.  Furnaces. 

28868  A.  H.  Weddell.  Braking  apparatus  for  cranes. 
28872  Gottfried  Haoendorf.    Telescopic  air  pumps. 

28S78  E.  Jackson  (International  Brake  Co.,  U.S.A.).  Means  for 
controlling  air  brakes. 

28896  J.  Griffin.    Hydraulic  machines. 

28907-  C.  G.  Day.    Steam  traps. 

28941  A.  Clark.    Rotary  engine  or  turbine. 

28943  J.  Fielding.  Steam  drivers  for  producing  or  intensifying 
hydraulic  pressure. 

28950  A.  B.  Lennox.  Evaporators. 

28951  A.  B.  Lennox.  Evaporators. 

28957  N.  Vicsnte.    Valves  for  steam  engines. 

28971  D.  B.  Morison.  Apparatus  for  withdrawing  air  from  con- 
densers. 

28978  J.  E.  E.  Jackson.    Turbine  pumps. 

28980  H.    Nieriker.  Joint-arm. 

29017  A.  C.  McCord.  Cushioning  the  movements  of  relatively 
movable  members. 

29019  H.  Flottman.    Valve  apparatus  for  percussion  rock  drills. 

29021  E.  Cappee.  Flues  for  the  supply  of  combustible  mixtures 
to  coke  ovens. 

29027  C.  Cannell.    Safety  cock  for  elevators. 

29032  G.  Harris.    Agricultural  machinery. 

29040  W.  V.  Turner  and  J.  S.  Custer.  Pressure  regulating 
devices  for  air  brakes. 

29060  L.  Renault.    Tooth  operating  gear  for  valves. 

29067  W.  L.  Barker.    Fluid  pressure  brake. 

29075  H.  A.  Fleuss.  Separation  of  oil  and  grease  from  condensed 
water. 

29077  J.  Burgun.    Centrifugal  pumps. 

29082  J.  H.  Davivs  and  M.  Bliedfn.    Elastic  fluid  turbines. 

29090  J.  Fleischmann.    Automatic  cocks  or  valves. 

29101  H.  V.  Smith  and  F.  Hines  Ltd.  Trueing  and  perfecting  the 
spigot  and  socket  ends  of  pipes. 

29102  A.  A.  Wilton  van  Reede.    Safety  valves. 

29105  R.  H.  Davis  and  S.  Gorman  and  Co.  Ltd.    Air  pumps. 

2911-5  F.  Zinzer.    Gear  wheel  milling  machines. 

29136  J.  A.  Ohlsson.    Liners  for  centrifugal  liquid  separators. 

29148  R.  Forster.  Presses. 

29149  J.  Newsome.    Spindle  driving  mechanism. 

29158  G.  P.  Clark.    Rotary  engines. 

29159  E.  Wustner  and  C.  P.  Fizenmaier.    Lifting  jack. 
29165  J.  Oldham.    Improved  Ramsbottom  piston. 
29167  M.  Pedersen.  Gearings. 

29187  H.  Quillon.    Electric  ignitors. 

29188  J.  C.  Zenses  (E.  Kreuzlcr).    Rasp  cutting  machines. 
29190  H.  W.  C.  B.  Carl.    Exhaust  ventilator. 

29197  M.  L.  Mellin.    Driving  belts. 

29205  J.  C.  Challender.    Couplings  for  fire  hose. 

29206  R.  Blakiston  and  The  Palatine  Engineering  Co.  Ltd. 
Liquid  meters. 

29210  R.  W.  Smith.    Ball  bearings. 

29213  A.  M.  Hunt.    Guard  for  circular  saws. 

29217  P.  G.  Griffith.    Purifying  water  and  other  liquids. 

29232  J.  C.  Merryweather  and  C.  J.  W.  Jakeman.    Steam  engines. 

29234  G.  Peim.    Sweeping  machine. 

29251  E.  A.  H.  Durhoop.    Dough  pressing  machines. 

29252  J.  Wolfenden.  Washes,  bushes,  and  sleeves  for  milling 
machines. 

29264  G.  Buhler.  Drive  mechanism  for  the  feed  rolls  of  roller 
mills. 

29266  H.  G.  Cameron.    Revolving  cranes. 

29275  E.  Mathieu.    Ball  bearings. 

29291  A.  E.  Henderson.    Roller  bearings. 
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29318  F.  L.  Croft,  T.  A.  Perkins,  ami  F.  Croft.  Bearings  for 
shafting. 

29319  N.  W.  van  Westerrokg.    Fillers  and  safety  tanks. 

29334  J.  Rorinson.  Shares  for'  scarifiers,  cultivators,  and  like 
implements. 

29338  W.  CLARK  ('/'.  W.  Lowe,  U.S.A.)i  Casting  gear  wheels  and 
racks. 

29340  E.  H.  Beckett.    Ejector  condensers. 

29352  C.  E.  Freeman  (Sandy  croft  Foundry  Co.  Ltd.),  Nut 
locking  devices. 

29358  H.  Henche.  Mechanically  separating  solid  substances  from 
liquids. 

29359  H.  Kirschning.    Packing  rings. 

29365  E.  Allot.    Ice-making  and  refrigerating  machinery. 

29370  A.  De  Dion  and  G.  Booton.    Plate  clutches. 

29371  A.  De  Dion  and  G.  Bouton.    Plate  clutches. 

29372  A.  De  Dion  and  G.  Bouton.    Controlling  levers. 

29373  A.  De  Dion  and  G.  Bouton.    Friction  clutches. 
29375  C.  Florstedt.    Distributing  and  fertilising  material. 
29379  G.  C.  Marks  (R.  HoUhott,  Germany).    Machines  for  manu- 
facturing linoleum. 

29382  K.  Wolbing.    Parallel  vices. 

29399  A.  Bagsijawb.    Lift  hoists. 

29403  H.  H.  Lake  (The  Firm  Lubech  and  Co.,  Germany).  Grind- 
ing mills. 

29407  W.  H.  Westwood,  E.  T.  Wright,  W.  West-wood,  and  S. 
WESTWOOp.    Hydraulic  mains. 

29410  L.  Renault.  Clutches. 

29418  The  Horstmann's  Gear  C'<>.  Ltd.  and  S.  A.  Horstmann. 
Variable  speed  gear. 

29424  F.  L.  Whitmore.    Safety  devices  in  hoisting  apparatus. 

29439  G.  C.  Marks  (A.  Clamc,  Germany).   Grinding  twist  drills. 

29440  G.  C.  Marks  (A.  Kcrppel,  Germany).  Saftty  devices  for 
lifts. 

29446  W.  T.  Sugg.    Compressing  air. 

29453  W.  Joli  by.    Spa<le  aud  scoop  socket  lapping  machines. 

29458  J.  W.  Ammon.    Compressed  air  motor. 

29460  J.  Stone  and  Co.  Ltd.  and  F.  D.  Green.    Slide  valves. 

29472  R.  Allen  and  J.  Hooi'ER.    Labelling  machines. 

29476  J.  Wi  Dickenson.    Ball  bearing  boxing. 

29488  P.  Lattiere.    Couplings  for  hose  pipes. 

29478  C.  Klemhau.s.    Spraying  pipe. 

29 1 95  S.  Z.  de  Ferranti.    Electric  fluid  turbines. 

29498  P.Kehr.    Aerating  machines. 

29503  G.  C.  E.  de  Bonnechose.  Rotary  apparatus  for  fluid  pres- 
sure medium. 

29506  E.  Lehmann.  Clutch. 

29508  W.  J.  Wyat't.    Anti-vibration  devices. 

29512  W.  R.  Renshaw.    Filtering  apparatus. 

29515  Baron  N.  Jomini.  Removing  sandbanks,  levelling  and  deep- 
ening the  bed  of  a  river. 

29518  W.  W.  White.    Variable  cranks. 

29528  J.  Fernan.    Attachments  for  grain  separators. 

29555  G.  P.  Sturgess.    Rotary  power  transmitter. 

29560  T.  Reading  and  A.  J.  Houghton.  Piston  valves  and  their 
packings. 

29563  J.  E.  Butter  worth  and  Lancaster  and  Tonge  Ltd. 
Piston  rings. 

29565  T.  E.  Mm  on.    Sight-feed  lubricators. 

29566  T.  E.  Mitton.    Delivering  lubricating  oil. 
29573  A.  B.  Lennox.  Filters. 

29577  W.  Clarke  and  J.  H.  Pickard.    Brake  lever  fulcrum  clips. 

29581  R.  J.  URijUHART.    Differential  driving  from  two  independent 

motors. 

29583  D.  Watkins  and  E.  W.  Male.  Applying  hand  power  to  the 
moving  of  heavy  objects. 

29589  T.  Sim.    Apparatus  for  lifting  liquids. 

29590  D.  F.  Mason.    Driving  gear  mechanism. 

29591  W.  C.  Mitchell,    Apparatus  for  driving ifftwo  directions. 

29599  J.  H.  Walker  (G.  R.  Ray,  U.S.A.).  Jointing  steam  belts  of 
vacuum  evaporating  apparatus. 

29600  J.  H.  Walrer  (G.  R.  Ray,  U.S.A.).  Drilling  or  boring  tube 
holes. 

29623  W,  H.  Thompson  and  It.  Thompson.    Conducting  lubricants. 

29628  H.  Scharban.    Steam  or  gas  turbines. 

29629  A.  G.  Enock  and  Co.  Ltd.  and  A.  G.  Enock.  Refrigerating 
or  compressing  air  or  gas. 

29641  P.  L.  RenoUF  aud  J.  E.  Renoup.  Variable  transmission  gear. 

29648  W.  M.  Llewellin.  Worm  and  worm-wheel  speed-reducing 
gear. 

29653  G.  Johnston.    Multiple  delivery  lubricators. 

2965  4  G.  Johnston.    Connecting  rods. 


Furniture  and  Domestic. 


28303    H.  A.  Downie.    Dust  and  draught  excluder  for  doors. 

28316  E.  A.  J.  Hooper.    Ash  guards  and  ashpau  fronts. 

28317  P.  H.  Hamp.-hire.    Ply  catchers, 


28321  G.  H.  Mann.    Sugar  scuttle  and  waste  sifter. 

28327  W.  Harrison  and  A  W.  Parkhs.    Forms  and  seats. 

28332  J.  W.  Hill.  Preventing  the  accumulation  of  dust  in  stair- 
case and  other  corners. 

28343  B.  R.  Peyton.    Castors  for  bedsteads  and  cots. 

28355  The  Ecco  Works  Ltd.  and  T.  A.  Woolldridge.  Blind 
cord  pulleys. 

28357  P.  J.  Lumley.  Fastener  or  grip  for  linoleum  or  wood 
mouldings. 

28382  E.  Wunschk.    Trousers  stretcher. 

28383  W.  Muhlexfei.d.  Sliding  guide  for  curtain  rods  for  sliding 
windows. 

28400  W.  Hoyland.  Couches. 

28410  T.  Waterhouse,  H.  P.  Phillips,  and  G.  Phillips.  Collapsible 

berths. 

28420  J.  L.  Bennet.    Folding  desks  for  school  use. 

28443  O.  H.  Dodd  and  The  Perfect  Blind-stitch  Sewing  Machine 

Co.  Ltd.  Sewing  machines  especially  applicable  to  blind-stitch  sewing 
machines. 

28446  T.  Sohler.    Chain  network  mattresses. 

28491  H.  Tomlins.    Outdoor  seats. 

28499  W.  O.  Horsnaill.  Means  for  securing  detachable  covers  for 
chairs  and  stools. 

28500  J.  Adams.    Covering  for  outdoor  seats. 

28502  A.  E.  Mars.    Fixing  brush  stales  to  sweeping  brush  heads. 

28504  M.  Molloy.    Window  blinds. 

28513  A.  Hunnable  aud  S.  A.  Hunnable.  Knife  cleaners, 
sharpeners,  and  fork  cleaners. 

28514  0.  Varley.  Steps. 

28523  It.  E.  Ellis,  N.  S.  Arthur,  and  J.  S.  Binnie.  Window- 
fasteners. 

28526  A.  Phillips.    Meat  roasting  stove. 

28535  W.  A.  Rees.  Cornice  poles  and  rings  for  pole3  to  facilitate 
the  drawing  of  curtains  thereon 

28548  O.  Megenhart.    Spring  cushions. 

28595  K.  Heimpel  and  F.  Wertseker.  Apparatus  for  cleaning 
brushes. 

28688  T.  W.  Maddox.    Fender  stop. 

28702  G.  E.  Morgan.    Furniture  casters. 

28738  W.  D.  B  Cannon.    Beater  for  carpets. 

28782  C.  E.  Cochrane.    Towel  racks  and  clothes  driers. 

28786  F  J.  Clark.    Bolts  or  holdfasts  for  chairs. 

28838  E.  P.  Williams.    Combined  door  window  and  screen. 

28856  W.  H.  McNeight.    Stuffing  for  beds. 

28857  The  Guns  Castor  Co.  Ltd.  aud  L.  R.  Piercy.  Toilet  roll 
holders. 

28859  W.  P.  Thompson  {Frank  Moss,  U.S.A  ).  Waving  and  curling 
hair. 

28880  S.  J.  Whitefield.    Metallic  bedsteads. 

28886  H.  Bracewell  and  S.  Bracewell.  Raising  and  lowering 
curtain  poles. 

28925  G.  Finn.    Egg  carrier. 

28948  A.  A.  Wade.    Bath  appliances. 

28981  J.  Barnes.    Rods  for  curtains. 

29041  C.  Barlen.    Automatically  raising  closet  seats. 

29160  C.  E.  M.  Bowman.    Hose  drier. 

29162  J.  H.  Bradley.    Creasing  and  pressing  trousers. 

29168  A.  Forbes.    Trousers  stretchers. 

29181  J.  Riley.  Brushes. 

29242  T.  M.  Grant.    Combined  couches  and  beds. 

29249  W.  G.  Smith.    Window  blind  rollers. 

29253  P.  A.  Holmes.    Tongs  for  domestic  purposes. 

29297  F.  Tyers.    Cleaning  windows  and  the  like. 

29312  P.  C.  Broxholm  and  A.  M.  Gabriel.    Hanging  pictures 

29313  F.  C.  Broxholm  and  A.  M.  Gabriel.    Trousers  presses. 

29320  T.  A.  H.  Crompton  and  G.  Holloway  and  Werb  Ltd. 
Foldable  table. 

29321  T.  A.  H.  Crompton  and  G.  Holloway  and  Webb  Ltd. 
Folding  bench. 

29322  T.  A.  H.  Crompton  and  G.  Holloway  and  Webb  Ltd. 
Tent  pole  bracket. 

29362  H.  Jones.    Culinary  utensils. 

29366  O.  Cervi.  Easel. 

29381  T.  M.  Cannon.    Cooking  utensils. 

29384  E.  B.  Lawler.    Burglar  alarms. 

29394  J.  Valk.    Vegetable  cutters. 

29405  L.  S.  Wilson.    Cooking  utensils. 

29452 .  W.  G.  Newman.    Children's  chairs. 

29467  J.  Hall.    Sifting  cinders. 

29473  S.  L.  Young.    Window  show  cases. 

29480  F.  Hilton.    Self-acting  washing  apparatus. 

29484  A.  Schlemner.    Trays  or  waiters. 

29511  R.  De  Witt.    Clothes  pegs. 

29513  R.  M.  Bolton.    Trousers  stretchers. 

29615  W.  J.  George.  Sinks. 
29630  M.  A.  Holmes.  Seats. 

29642  S.  Phillips.    Pummels  as  used  iu  bedstead  knobs, 

29616  L.  L.  SEWELL.    Washing  machine. 
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Heat,  Light,  and  Ventilation. 

2S309  H.  P.  Miller.  Portable  apparatus  for  light  cooking  and 
liquid  heating,  combined  with  tea  making  devices. 

2S340  W.  H.  Akester.  Burners  suitable  for  use  in  the  manufactur  e 
of  mantles  and  gas  burners. 

28359    M.  Pledath.    Inverted  incandescent  gas  burners. 

28364    J.  Millett.    Applicable  to  slow  combustion  stoves. 

23380    W.  Kelsey.    Reflector  and  shade  bracket  for  gas  pendant. 

28384    H.  Holton.    Pyrographical  tools. 

2S405  C.  S.  Snell  and  The  Air  Light  Co.  Limited.  Incandescent 
gas  lighting. 

28406  F.  W.  Dick.  Dust  catchers  for  removing  dust  from  blast- 
furnace gases. 

2S417  G.  Helps.  Manufacture  of  mantles  for  incandescent  gas 
burners  and  holders  thereof. 

28436    P.  M.  G.  Didier.    Spirit  or  vapour  stoves. 
28501    E.  Martrox.    Igniting  devices. 

28584  F.  Combemale.  Process  and  contrivance  for  purification  of 
air  of  workshops  and  living  rooms. 

28634    E  P.  Lehmanx.    Candle  holder. 

2S642    P.  H.  Jauncey.    Incandescent  gas  burners. 

28666    W.  Carrick.    Dry  woollen  garments. 

28683  E.  Robixsox.  Heating  or  cooling  air  for  warming,  drying, 
or  humidifying  purposes. 

28689    t.  W.  Maddox.    Shade  carrier  for  gas  fittings. 
28691    T.  W.  Maddox.    Supports  for  nightlights 
28694    W.  Mackenzie.    Exchange  of  heat  between  fluids. 
28713    W.  T.  Lord.    Reflectors  for  street  lighting. 
28780    T.  B.  Lightfoot.    Drying  atmospheric  air. 
28796    J.  A LTMAN.    Inverted  incandescent  gas  lamps. 
28811    H.  KoprERS.    Gas  furnaces. 

28818  A.  GlOBQIi  Igniting  and  extinguishing  gas  burners  at  a 
predetermined  hour 

2S909    P.  M.  Justice  {F.  M.  Gre>jg,  U.S.A.).    Gas  lamps. 
2S918    F.  Caxda.    Incandescent  mineral  oil  lamps. 
28919    F.  F.  Payne.    Flash  light  apparatus. 
2S920    W.  List.  Tlennostat. 
28924    S.  Brake.    Heating  water. 

2S937    F.  P.  CANDY.    Draining  and  ventilating  conduits. 
28963    H.  HlRST.    Heat  radiating  apparatus. 

28975  J.  C  Paton  and  J.  B.  Alliott.  Apparatus  for  heating  and 
boiling. 

28983    D.  Oldenbourg.    Incandescent  gas  mantles. 
29034    J.  Loyegrove  and  F.  E.  Sydney.    Preventing  condensation 
of  moisture  on  glass  surfaces. 

29054  C.  SCHWABS.  Electric  incandescent  lighting  devices  for 
pictures,  &c. 

29055  C.  Ridderhof  and  G.  M.  Johnston.  Gaslight  flashing  device. 
29068    W.  E.  Rees.    Candle  extinguisher. 

29081    L.  P.  Holmblad.  Candles. 

29096    F.  Broel.    Igniter  and  extinguisher  for  gas  lamps. 
29117    J.  A.  Mjddletox,  \Y.  H.  Rosenberg,  and  T.  Bkowxe.  Safety 
de vices  for  lamps,  or  stoves  for  burning  oil. 
29135    D.  W.  Adams.    Fire-proof  curtains. 
29174    J.  Wii.lkk.  Radiators. 

29209  C.  J.  Rhodes  and  W.  H.  Rhodes.  Seams  or  joints  of  cans 
for  containing  petn  ileum. 

29212.    R.  0.  Sweedie.    Acetylene  torch. 

29263    M.  Negal.    Inverted  incandescent  gas  burners. 

29227    J.  W.  Claridge     Mechanical  stoker. 

29292  T.  Clarkson.    Regulating  liquid  fuel  burners. 

29293  T.  Clarks  ix.    Burners  for  liquid  hydrocarbon. 
29309    H.  A.  Steven*.  Briquettes. 

29343  H.  L.  Dowx  (Z>.  B.  Wiseman).  Gas-igniting  and  extinguish- 
ing apparatus. 

29345  H.  L.  Dawn  (D.  H.  Wiseman).  Gas-igniting  and  extinguish- 
ing apparatus. 

29346  H.  L.  Dowx  {D.  H.  Wiseman).  Gas-igniting  and  extinguish- 
ing apparatus. 

29360    W.  SOHWABZ.    Purification  of  furnace  gases. 

29364    E.  Scherdixg.  Furnaces. 

29385    H.  W.  Gander.    Burner  for  lamps. 

29392  H.  A.  GILL  (Jn  Tailfer,  France).  Discharging  vacuum 
evaporating  pans. 

29402  H.  H.  Lake  {Gtonj  Sehodde,  Germany).  Indicating  sudden 
changes  in  temperature. 

29415  C.  0.  Wildschirdtz.  Clockwork  mechanism  for  lighting 
gaslight. 

29416  C.  C.  Wil  l  schirdtz.  Clockwork  mechanism  for  lighting 
gas  light. 

29426    D.  B.  MgRISOn.    Cleansing  steam  and  heating  water. 
29451    W.  E.  Evans  C.  H.  Martini,  Germany).     Steam  heating 
apparatus. 

29463    J.  G.  Lorrain.  Candles. 

29474    G.  Cutler,  jun.    Gas  purifiers. 

29494    R.  ie  Witt.  Candles. 

29499    W.  Pfahl.    Slow  combustion  stoves. 

29526  P.  R.  J.  Willis  {A.  F.  Chase  and  F.  H.  Applcton  ami  F.  H. 
Ajq  Uton,  jvn.,  U.S.A.).    Carburetters  for  oil-burning  fumaces. 


29545  A.  Blanchard.    Supporting  incandescent  mantles. 

29546  V.  Pfersdorff.    Wicks  for  candles. 
29564  F.  A.  Murphy.     Hydro-carbon  burners. 
29569  W.  Beal.    Incandescent  gas  burners. 
29572  J.  S.  Braidwood.    Extinguishing  fires. 
29595  J.  Morris,  jun.    Fire  extincteurs. 

29626  F.  Bowick  and  T.  G.  Bowick.    Lamp  fittings. 

29635  A.  Malcolm  and  W.  Millar.    Smoke  consuming  apparatus. 

29649  J.  T.  NIC  lsox.    Cooling  and  drying  air. 


Jewellery,  Clocks,  and  Music. 

28308  J.  Schaaf  and  F.  Schaaf.  Check  and  repeating  actions  for 
pianofortes. 

28358    G.  F.  Smith.  Organs. 

28460  ,  C.  Geddes.    Apparatus  for  checking  and  timing  workmen. 

28492  H.  P.  Ball.  Means  for  adjusting  music  rolls  in  mechanical 
musical  instruments. 

28493  H.  P.  Ball.  Perforated  music  rolls  for  use  with  mechanical 
musical  instruments. 

28731    E.G.  Hennequix.    Turning  the  leaves  of  music. 
28766    H.  Whittle.    Musical  instruments. 
28842    T.  Weisser.  Clocks. 

28942    T.  Thouvexin.    Automatically  playing  orgaus  and  the  like. 

28996  C.  S.  Knight.  Piano  player  and  voluntary  and  automatic 
orchestrion  piano  attachments  and  wind-tone  instrument. 

29052  W.  P.  Thompson  (W.  A.  Cooke,  jun.,  U.S.A.).  Binders  for 
sheet  music. 

29204    W.  E.  Patterson.  Brooches. 

29390    G.  Jack  and  H.  Cass.    Binders  for  music  sheets. 

29578    E.  0.  Brown  and  T.  Brown.    Phonographic  appliances. 

29617    R.  Eastwood.  Pianos. 

29634    YV~.  E.  Patersox.    Sleeve  links. 


Leather  and  Boot  Machinery. 

28465  L.  A.  Schwarzhuber.  Methods  and  apparatus  for  shaping 
boot  and  shoe  h»  els. 

28556    J.  North erx.    Boot  aud  shoe  machinery. 
2S564    T.  Joyce.  Belting. 

28621    F.  Schurr  axd  the  firm  of  Thormax  axd  Daxnhauser. 
Manufacture  of  foot  wear. 
28654    F.  Vass.  Harness. 
28751    G.  H.  Nicholls.    Shoe  laces. 
28814    W.  J.  Armes.    Stretchers  for  boots. 
28830    T.  O.  Holland.  Shoes. 

28982    R.  W.  Barker.    Heel  attachment  for  boots  and  shoes. 
28999    A.  J.  Eoult.    Machine  for  turning  boots  aud  shoes. 
29003    W.  H.  Staynes.    Manufacture  of  leather. 

29108  M.  T.  Denxe.  Machines  for  rounding  or  trimming  and 
channelling  boot  and  shoe  outer  soles. 

29109  S.  Lucking.    Trees  for  boots  and  shoes. 

29139  W.  M.  Priichard,  J.  S.  Boyle,  and  W.  White.  Damp  and 
heat  resisting  boot. 

29172    J.Riley.    Pneumatic  boots  and  shoes. 

29301    T.  Leeson  and  T.  Billixgtox.    Boots  and  shoes. 

29323  H.  H.  Phillpot  and  C.  G.  Selfe.  Portmanteaus,  trunks, 
and  the  like. 

29406    F.  A.  Ellis.    Heels  for  boots  and  shoes. 

29481  G.  Huth.    Boot  trees. 

29482  H.  N.  Cohex.  Shoes. 

29483  J.  Hussey.    Boot  brushes. 

29527    W.  Dickie  and  W.  P.  Gray.    Harness  attachments. 


Medical. 

28328    G.  G.  Campion.    Bed  rest  for  iuvaliels. 

28415  G.  Kunick.  Improvements  in  homogenizing  milk  and 
apparatus  thereof. 

28482    W.  E.  Washiburn.  Urethrotome. 

28550    H.  Williams.    Invalid  bed  support. 

28756    M.  E.  Bird.    Catameuial  napkins  and  supports. 

28819    W.  J.  Keymer  (X.  G  C.  Baldrey,  India).  Respirators. 

28864  J.  Cossar.    Rheumatic  liniment. 

28865  J.  Cossar.    Dyspepsia  syrup. 

28276    J.  Cossar.    Decoction  of  iodized  Jamaica  sarsaparilla. 
28879    J.  Cossar.    Neuralgia  mixture. 

29048  J.  M.  Tourtel  and  G.  L.  Hagan.  Impai  ting  vibrations  for 
therapeutic  hygenic  purposes. 

29111  A.  A.  Pindstofte.    Apparatus  for  pasteurising  bottles. 

29112  A.  A.  Pindstofte.    Pasteurising  apparatus. 

29113  A.  A.  Pindstofte.  Machines  for  cleaning  outsides  of  bottles, 
29154    F.  Hofmann.    Medical  devices. 

29164    W.  L.  Clark.    Automatic  disinfecting. 
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29208  R.  A.  Cooper.    Administering  medicine. 

29315  F.  Candy.    Sterilisation  and  purification  of  water. 

29421  M.  Golmsky.    Apparatus  for  medicinal  uses. 

29496  G.  W.  Panter.    Back  support  and  chest  expander. 

29497  G.  W.  Panter.    Hot  water  bag  enema  and  syringe. 
29543  H.  J.  Randolph.    Sterilising  and  preserving  food. 
29588  0.  Schmidt.    Breeding  microbe. 


Metal  Trades  and  Hardware. 


28377  E.  A.  J.  Hooper.    Curbs  and  fenders. 

28378  T.  Jones.    Hinge  or  lever  for  earthenware  teapot  lids. 
28385    A.  W.  Scheubf.r.    Safety  razor  frames.  • 

28426  J.  S.  Pollan  and  W.  H.  Mann.  Machines  for  moulding 
earthenware  pipes. 

28427  J.  S.  Pullan.    Machines  for  moulding  earthenware  pipes. 
28478    J.  B.  W.  Maunder.    Smelting  and  treatment  of  complex 

refractory  ores. 

28527    T.  T.  Fraser.    Grinding  mill. 

28558  E.  E.  M.  Mundy  and  H.  L.  M.  Mdndy.  Edge  runner 
grinding  mills. 

28566    J.  B.,  G.  W.,  and  J.  T.  Barnes.    Tuyeres  for  forges. 

28570    V.  Dekays.    Manufacture  of  steel. 

28587    G.  Wefers.    Back  lock  for  blades  of  pocket  knives. 

28635  E.  P.  Lehmann.  Method  of  jointing  sheet  metal  and  other 
thin  material. 

28636  J.  Grieshaber.  Machine  for  cutting  or  dressing  grindstones. 
28655    H  T.  Pebworth  and  G.  Hunt.    External  and  internal  door 

locks. 

28658  H.  Spence  and  J.  P.  Llewellyn  and  P.  Spencer  and  Sons 
Ltd.    Aluminous  compounds. 

28659  G.  Hatton.  Steel. 
J.  Brown  and  J.  Foster.    Domestic  fireplaces. 
G.  Ingram  and  C.  E.  Thompson.    Wire  strainer. 
E.  Neher.    Joints  for  metal  drums. 
J.  Ingle  and  W.  Green.    Branding  machines  for  casks. 
W.  V.  Brown.    Door  knobs. 

E.  B.  Killen.    Binding  aud  locking  metal  to  wood. 
J.  P.  Bergeron.    Shoe  lace  hooks. 

C.  H.  Fowler  and  E.  A.  Medley.  Grates  for  gas  producers. 
J.  W.  Clift.    Brackets  for  carriage  lamps. 
T.  J.  Lamson.    Spring  catches  for  doors. 

F.  M.  Sims.    Supplying  oils  to  the  wick  tubes  of  lamps. 
W.  L.  Randall.    Tap  and  barrel  fittings. 

Guards  for  emery 


28660 
28758 
28820 
28822 
28828 
28844 
28847 
28855 
28873 
28874 


28900 
wheels. 

28901 
wheels. 

28902 
wheels. 
28912 
28926 
28930 
28958 
28959 
28964 
28976 
28985 
28989 
29005 
29010 
29039 
29043 
29044 
29053 
29061 
29110 
29122 
29132 
29150 
29152 
29153 
29156 
29157 
29161 
29163 
29200 
29222 
29226 
29282 


E.  Turner  (Luke  and  -Spencer  Ltd.] 
E.  Turner  (Luke  and  Spencer  Ltd.).    Guards  for  emery 
J.  A.  Bowett  (Luke  and  Spencer  Ltd.).    Guards  for  emery 


M.  W.  Mayland. 
W.  R.  Comings. 
W.  R.  Comings. 

J.  E.  HOPKINSON. 

H.  Leicht. 
E.  Rogers. 


Locks  for  doors. 
Boxes. 

Enamelling  metal  work. 
Tubes. 
Double  ladders. 
Vice. 


P.  E.  Hodgkin.    Manufacture  of  iron  and  steel. 

C.  P.  J.  Fitzsi.mmon.    Revolving  hair  brushes. 

W.  Goulton.    Manufacture  of  briquettes  and  artificial  fuel. 

F.  J.  G.  L.  Kasch.    Kitchen  ranges. 

E.  Scharff.    Safety  razors. 

M.  F.  C.  Muller.    Draw-off  cocks  for  viscous  liquid. 

G.  M.  Mayer.    Self-acting  twist  drill  grinding  apparatus. 
L.  Shally.    Match  box. 

H.  Borrow.    Blower  and  smoke  preventer  for  grates. 
W.  J.  Smith.    Planing  and  cutting  tools. 

P.  Hayman.    Match  boxes. 

F.  Brandt.    Production  of  scissors. 

J.  A.  Jarrett  and  W.  K.  L.  Dickson.    Cash  trays. 

G.  A.  Reitz.  Scissors. 

M.  Hilborn.    Smoothing  irons. 

E.  A.  Campbell.    Safety  pin,  hooks,  and  eyes. 
J.  Johansen.    Miners'  washing  pans. 

F.  M.  Brittain.    Sanitary  dining  plates. 
A.  S.  Hyde.    Bending  pipe. 

C.  W.  Gay.    Paper  box  machine. 

H.  Hart.    Casting  chains. 

W.  R.  Comings.    Dies  for  stamping  sheet  materials. 
J.  Mather.  Chains. 

F.  E.  Elmore.  Separating  certain  constituents  of  sub-divided 


ores  or  like  material. 


29296 
29299 
ores. 
29300 
29374 


F.  Tyers.    Tools  for  cutting  metal  or  earthenware  pipes. 
H.  L.  Sulman  and  H.  F.  Kirkpatrick.    Dry  treatment  of 

H.  L.  Sulman  and  H.  F.  R.  Picard.    Treatment  of  ores. 
H.  L.  Sulman,  H.  F.  K.  Pickard,  and  J.  Ballot.  Separa- 


tion of  metalliferous  minerals  from  gangue. 


29443  J.  Thame  and  R.  H.  Wheeler.    Mills  for  crushing  minerals. 

29444  J.  Thamk  ( R.  11.  Wlieder).  Tube  mills  for  grinding  minerals. 
29510  W.  J.  Still.    Manufacture  of  tubes. 

29537  M.  Turnbull.    Stretching  fence  wires. 

29576  G.  Halton.    Manufacture  of  ingot  iron  or  steel. 

29585  J.  A.  Crane.  Bedsteads. 

29586  H.  C.  Clark  and  E.  D.  Fagan.    Faucets  for  beer  casks 
29614  W.  J.  George.  Nozzles. 

29619  W,  C.  Cunningham.    Match  boxes. 

29620  A.  Lubrertsmeier  and  G.  Klug.  Varnishing  sheet  metal 
bands. 

29624  F.  E.  Everard.    Collar  studs. 

29638  J.  Berryman.    Match  box  holders. 


Oil,  etc.,  Motors. 


28348    H.  J.  Muntz.  Heat  radiating  for  internal  combustion  motors. 

28362  Albion  Motor  Car  Co.  Ltd.  and  T.  B.  Murray.  Car- 
buretters for  internal  combustion  motors. 

28457  W.  Bachmann.  Method  of  cooling  the  interior  of  the 
cylinders  of  four-stroke  cycle  internal  combustion  engine. 

28459  J.  H.  Meess  Apparatus  for  production  of  combustible  or 
explosive  mixtures  by  means  of  oil  and  the  utilisation  thereof. 

28473    L.  A.  C.  Letombe.    Explosion  motors. 

28520  R.  0.  Harper.  Internal  combustion  motors,  with  improved 
variable  speed  gear  or  without. 

28611  J.  V.  Price,  jun.  Gas  actuated  or  hydrocarbon  rock  drilling 
machinery. 

28627  W.  P.  Thompson  (Egide  Uhlenhuph,  France).  Turbine 
engines  driven  by  combustible  gases. 

28644  R.  J.  Scott.  Vaporisation  of  oil  and  control  of  explosive 
mixture  and  speed  of  engine. 

28670 
engines. 

28741 
engines. 

28817 

28824 
engines. 

28833 

28949 

28968 

28977 


J.  H.  Bisgop.      Starting  handle  for  internal  combustion 

W.  H.  Astell.    Electric   ignition  for  internal  combustion 

D.  Roberts.  Hydrocarbons  for  internal  combustion  engines. 
I).  Renault.     Electric  igniting  for  internal  combustion 

A.  E.  Beck.    Internal  combustion  engines. 

A.  S.  Wainwright.    Regulating  speed  of  petrol  motors. 

The  Maschinenfabrik  Oerlikon.  Motors. 

T.  Thornyoroft  and  J.  I.  Thornycroft  and  Co.  Oil 


separators  and  vaporisers. 


29002 
29031 
29147 
29214 
29233 
device. 
29269 
29409 
29411 
29412 
29425 
29434 


P.  Smal.    Compressed  and  combined  cold  and  hot  air  motor. 
E.  Edwards.    Oil  and  gas  engines. 
J.  Lecoche.    Starting  handle  for  explosion  engines. 
A.  F.  Scott.    Internal  combustion  engines. 
Albion  Motor  Car  Co.  Ltd.  and  T.  B.  Murray.  Ignition 


Carburetter. 


L.  J.  Gautreau  (T.  G.  Gautreau) 
L.  Renault.  Carburetters. 
L.  Renault.  Carburetters. 
L.  Renault.  Carburetters. 
L.  Schmitt.    Cooling  apparatus  for  motors. 
A.  Braun.    Generating  and  injecting  gas  aud  vaponr  for 
operating  turbines. 

29437    J.  A.  Torrens.    Ignition  devices. 

29475  L.  Moreno  and  A.  D' Antony.  Process  and  apparatus  for 
the  realisation  of  the  rapid  combustion  of  a  combustible  gas. 

29551  E.  B.  Koopman  (J.  Mason,  U.S. A,).  Carburetting  apparatus 
and  mixing  chambers  for  internal  combustion  engines. 

29530    G.  Albati.    Motor  cars. 

29639    M.  Halstead  and  F.  C.  F.  Knaar.    Carburetting  oil  for 
internal  combustion  engines. 
29652    R.  F.  Hall.    Starting  gear  for  internal  explosion  engines. 


Optical,  Mathematical,  etc.,  Instruments. 


28391    H.  Morris-Airey.    Spectroscope  for  ultra-violet  light. 

28423  S.  Czapski.  Optical  instruments  for  observations  of  aud 
measurements  in  connection  with  the  pair  of  eyes. 

28440  H.  E.  Newton  (American  Type  Founders'  Co.,  U.S.A.). 
Tracing  apparatus. 

28552  S.  D.  Chalmers  and  H.  S.  Ryland.  Instrument  for 
measurement  of  angles  of  prisms  and  angles  between  reflecting 
surfaces,  and  for  testing  parallelism  of  surfaces. 

28565    A  Baume.  Chronograph. 

28669  C.  S.  Jackson  and  H.  Davis.  Double  slide  rule  and  clips, 
with  cursor. 

28680    E.  T.  Whitelow.    Periscopic  telescopes. 
28751    E.  Mirovitch.    Eye  protectors  for  automobilists, 
28823    M.  Bentzon.    Bi-focal  lenses  and  their  manufacture,  and  in 
apparatus  to  be  employed  in  manufacture. 
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28S49 
28850 
28866 
28887 
minor  ar 
compas3. 
28938 
28961 
28986 
29006 
2901S 
29493 
29522 
29561 
29562 
29611 
29612 


W.  M.  Llewellix.  Time  recorders. 
W.  M.  Llewellin.  Time  recorders. 
A.  Konig.    Testing  telemeters. 

F.  W.  Claek  and  Kelvin  and  J.  White  Ltd.  Azimuth 
rangement  for  taking  quick  emergency  bearings  on  a  mariner's 

W.  R.  Comings.    Weights  for  chemical  balancers. 

G.  Dline.    Speed  indicator. 
G.  Hughes.    Ray-diffusing  device. 
J.  H.  Hales.    Optician's  frame  gauges. 
P  A.  J.  E.  Japy.  Taxameters. 

G.  J.  Gibbs.  Sundials. 
K.  Marten.    Double  telescopes. 

H.  D.  Taylor.    Increasing  the  brilliancy  of  images  formed. 
H.  D.  Taylor.  Lenses. 
A.  and  L.  Myers.    Drawing  compasses. 
A.  Myers  and  L.  Myers.    Drawing  compasses. 


Printing  and  Typewriting. 


28381    H.  SlcHELscHMlDT.    Copying  machine. 

28661    C.  A.  Carlton  and  H.  E.  Newstead.  Platen  printing  machines. 

2S692    W.  Haddon  and  F.  T.  Larder.    Platen  printing  machines. 

28693  A.  P.  M.  Welh.ing  and  G.  Carlisch.  Printing  textile  fabrics 
by  means  of  sprayed  colours. 

28745  P.  J.  K  Mills  (The  Williams  Typewriter  Co.,  U.S.A.).  Type- 
writers. 

28767  A.'  J.  Boclt  {H.  C.  Osbom  and  H.  C.  Gommcter,  U.S.A.). 
Rotary  printing  machines. 

28783  A.  Brandt.  Supply  of  ink  to  the  types  of  typewriting 
machines. 

29179    A.  R.  Fowler  and  J.  T.  Hanson.    Typewriting  machine. 

G.  Bourdillat.    Stamping  type  characters. 
W.  Clark  'The  Underwood  Typewriter  Co.  Incorporated, 
Typewriting  machines. 

H.  H.  Lake.    Printing  presses. 

H.  H.  Lake  (The  Goss  Printing  Press  Co.,  U.S.A.).  Printing 


29288 

29336 
U.S.A.). 

29398 

29404 
presses. 

29556    E.  Meyerhofer.    Typing  speed  indicator. 
29605    J.  Walker,  H   Carver,  and  H.  Walker. 
printing  rollers. 

29650    A.  Fieldine.    Printing  upon  coloured  paper. 


Railways  and  Tramways. 


Production  of 


28334 

ropes  on 
28344 

signals. 
28474 
28512 
28517 
28542 
28551 

cators. 
28559 
28583 
28633 

ments  iu 


L.  W.  Williams.    Fasteners  for  securing  sheet  strings  and 
railway  wagons. 
T.  Jenkins.     Detonating  fog  signals  and  manufacture  of 

H  Jjfc  -Lake  {WcScott  Abntr  Hull,  tl.S.i).  Couplings. 

D.  W.  Cdthbeut.    Railway  and  tramway  rails. 

J.  Parker.    Spark  destructor  for  railway  engine  funnels. 

G.  Currier  and  T.  E.  Murray.  Automatic  railroad  switches. 

H.  W.  Sykes.    Station,  stopping  place,  or  analogous  iudi- 

W.  S.  Mapfin.    Automatic  couplings  for  railway. 
G.  Lanino.    Railway  signalling. 

W.  P.  Thompson  {Edward  John  Clark,  U.S.A.).  Improve- 
rail  joints. 


Shipbuilding  and  Navigation. 


28304    W.  L.  Halley.    Locking  devices  for  ships'  cabin  doors. 
28402    E.  B.  Cade.     Improvements    in    tide    power  signalling 
apparatus. 

28411  C.  Bennett.  Improved  means  for  propelling  ships  and  boats. 
28541    T.  G.  Thompson.  Propellers. 

28607  C.  Piaggio.  Lifting  and  transporting  devices  in  shipbuilding 
yards. 

28625  E.  P.  A.  Villette.  System  for  rapidly  stopping  vessels 
travelling  at  full  speed. 

28631    C.  J.  Seek.    Manually  operated  boats. 

28697  W.  Fairweather  {The  Red  Cross  Co.,  U.S.A.).  Emergency 
chart  and  case. 

28748    F.  D.  Bumsted.    Ships'  closets. 
28775    W.  C.  Johnson.  Grapnels. 

28815  C.  R.  Lungo.  Reducing  resistance  to  motion  of  a  vessel 
through  water. 

28890    W.  Lovell.  Rail-supports. 

28922    F.  Esemann.    Protecting  device  for  tramcars. 


A.  Deussen.    Metallic  upholstery  for  railway  vehicles. 

J.  W.  Lawson.    Signalling  on  railways. 

R.  A.  Hadland.    Railway  coupling. 

H.  Conradi     Rail  cleaner  and  sprinkler. 

J.  W.  Hartley.    Detaining  railway  rails  in  position. 

P.  A.  C.  Bates.    Railway  trains. 

C.  Macintosh.    Electric  railways  and  tramways. 

W.  R.  Sykes.    Railway  block  signaller. 

W.  M.  Humphry.  Rails. 

T.  Handley.    Clearing  tramway  rails. 

T.  MacCallum.    Couplings  for  railway  vehicles. 

F.  J.  Chapsal  and  A.  L.  C.  Saillot.    Railway  brakes. 

L.  Brandon.  Couplings. 

F.  C.  Ihlee.    Motor  propelled  vehicles. 

L.  W.  Williams  and  0.  R.  Williams.    Moving  railway 

J.  Appleby.    Spring  for  railway  carriages. 
A.  Goodwin.     Motor    pi  opened    railway,   tramway,  and 
road  vehicles 
J.  Hart.    Rail  joints. 

J.  W.  Mackenzie  {Capt.  H.  A.  L.  Hepper,  India).  Locking 
J.  W.  Mackenzie  {Capt.  H.  A.  L.  Hepper,  India).  Locking 

C.  Fondu.    Catch  for  railway  carriage  doors. 

G.  W.  Sanders.    Cable  traction  system. 

H.  Hines.    Railway  rail  joints. 

A.  Shields.    Sanding  device  for  cars. 

H.  Rebbitt.    Obstruction  removers  for  tram  cars. 


Shipbuilding  and  Navigation. 


28908    G.  A.  Schenone.    Fittings  for  cabins  or  the  like  of  ships. 
29106    R.  H.  Davis  and  S.  Gorman  and  Co.  Ltd.    Diving  apparatus. 
29114    H.  H.  Lake  :G.  Eeslucci,  Italy).      Cuirass  diving  suit  for 
deep  sea  diving. 

29143    W.  W.  Smith.  Amhors. 

J.  F.  Le  Page.    Magnetic  compass. 
J.  Riley.    Aerial  navigation  of  vessels. 
R.  F.  Hall.    Frames  for  mechanically  propelled  vehicles. 
R.  F.  Hall.     Steering  gear   for   mechanically  propelled 


28944 
28945 
28953 
28979 
28894 
28998 
29004 
29008 
29069 
29070 
29098 
29120 
29447 
29248 
29211 

carriages. 
29219 
29250 

common 
29449 
29470 

signals. 
29471 

signals. 
29509 
29533 
29534 
29539 
29644 


ships,   boats,  aerial 


29180 
29182 
29244 
29246 
vehicles. 

29261  W.  MacLeod.      Screw  tractors  for 
vessels,  etc. 

29280  J.  W.  Cloud.    Marine  propulsion. 

29290  A.  E.  Henderson.    Thrust  bearings. 

293  32  E.  Lees  an. I  A.  T.  Dawson.    Submergible  or  submarine  boats. 

29356  W.  P.  Thompson.    Propelling  vessels. 

29361  A.  Ball.    Rowlocks.  . 

29395  M.  Gollnsky.  Ships. 

29420  A.  Norman,  T.  A.  Norman,  P.  Norman,  and  E.  A.  Norman. 
Locks  for  boats. 

29430  R.  Fowler.    Ship's  anchor. 

29450  B.  J.  Byzerski.  Vessels. 

29485  J.  B.  W.  Maunder.    War  ships. 

29486  H.  Badouin  and  F.  E.  Grimaud.    Screw  propeller. 
29541  J.  B.  Prudhon.    Hulls  of  vessels. 

29570  J.  Howden.    Loading  ships  with  coal. 

29574  P.Dawson.  Induced  draught  and  smoke  annihilating  appli- 
ances for  steam  ships. 

29591  W.  Kirkaldy.    Bulkhead  doors. 

29625  T.  and  T.  G.  Bowick.    Propelling  boats. 


Spinning  and  Weaving  and  Allied  Trades. 

28305  R.  H.  Lendrum.    Scouring,  milling,  and  dyeing  of  fabrics. 

28306  J.  H.  Hamilton  and  M.  Luney,  jun.  Bobbin  carriers  or 
supports  for  reeling  machines  employed  in  the  preparation  of  flax,  jute, 
tow,  and  other  yarns. 

28313  J.  R.  Ainsworth.  Damping  or  humidifying  yarn  on  yarn 
winding  frames. 

28323    A.  Hitchon.    Ring  spinning  and  doubling  spindles. 

28326  W.  H.  Hacking  and  A.  Pringle.  Plaiting,  folding,  or 
measuring  machines  for  cloth. 

28341    R.  Muller.    Manufacture  of  gut  and  silk  strings. 

28371  S.  Langham.  Circular  knitting  machines  for  producing 
seamless  spenwork  ribbed  hosier}'. 

28372  A.  Hitchon.    Ring  spinning  and  doubling  spindles. 
2S373    H.  Wilkinson.  Looms. 

28395    J.  H.  Peel.    Warping  mills. 

28404    W.  H.  Tildesley.    Manufacture  of  yarn  bobbins. 

28545  V.  F.  Feeny  {Firm  of  Kuhl  and  Iflatt,  Germany).  Plaiting 
and  braiding  machines. 

28567  Platt  Bros,  and  Co.  Ltd.  and  G.  Bancroft.  Mechauism 
for  operating  anti  ballooning  of  thread  separating  devices  for  ring 
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spinning,  ring  doubling,  and  other  kinds  of  machines  for  spinning  and 
doubling  cotton  and  other  fibrous  materials. 

2S606  C.  Jucker  and  P.  F.  Yimercati.  Thread  or  yarn  cleaning 
machines. 

28656    E.  Butchek.  Headles. 

28665    H.  Bardsley.    Stubbing  intermediate  roving  frames. 
28679    V.  W.  Patel.    Roller  for  cotton  gins. 
28718    J.  Haslam.    Yarn  beaming  tubes  for  looms. 

28733  H.  E.  Newton  ^Farleewfabrihm  rortnals,  Friedrich  Bayer 
and  Co.,  Germany'1.    Artificial  silks. 

28734  H.  E.  Newton  (Farleenfabriken  formal.?,  Friedrich  Bayer 
and  Co.,  Germany).    Dvestuffs  of  the  anthracene  series. 

28759  G.  C.  Marks  "{The  Multiple  Woven  Hose  and  Rvbbcr  Co., 
U.S.A.).    Weaving  flattened  concentric  tubular  fabrics. 

28764  L.  Legrand.  Machines  for  removing  the  seed  and  capsules 
from  flax  stalks. 

28770  R.  B.  BassfORD  {The  N&rthrop  Loom  Co.,  U.SA.).  Auto- 
matic weft  replenishing  mechanism  of  looms. 

28792  D.  E.  RadcltpfE  and  W.  G.  R.  Fairfax.  Gill  box  and  fibre 
softening  machine. 

28794  W.  P.  THOMPSON  (IT.  Heidelmann.  Germany).  Spinwork 
goods  on  French  circular  knitting  machine. 

28802    P.  GazeneuvE.    Artificial  silk. 

28802    T.  A.  Boyd,  H.  A.  Botd,  and  J.  and  T.  Boyd  Ltd.  Ring 
holders  for  spinning  and  analogous  purposes. 
28831    A.  W.  Metcalfe.    Carding  engines. 

28835    J.  E.  PrBBTWICH.   Production  of  rain  proof  fabrics  and  yarns. 

28883  T.  A.  Boyd  and  J.  and  T.  Boyd  Ltd.  Cap  building  motions 
for  winding  and  analogous  machines. 

28891    T.  F.  Naylor  and  A.  Nayi.oh.  Looms. 

28910  W.  Fairweather  {Singer  Manufacturing  Co.,  U.S.A.). 
Clamps  for  sewing  machines. 

28927  W.  Fairweather  (Singer  Manufacturing  Co.,  U.S.A.) 
Embroidering  machines. 

28932  W.  Fairweather  {Singer  Manufacturing  Co.,  U.S.A.). 
Thread  controlling  device  for  sewing  machines.* 

28933  W.  Fairweather  {Singer  Manufacturing  Co.,  U.S.A.). 
Button-hole  clamps. 

28934  W.  Fairweather  {Singer  Manufacturing  Co.,  U.S.A.). 
Button-hole  cutting  machines. 

28935  W.  Fairweather  {Singer  Manufacturing  Co.,  U.S.A.). 
Button-hole  stitching  machines. 

28936  W.  Fairweather  (Singer  Manufacturing  Co.,  U.S.A.). 
Sewing  machine. 

28987    W.  Goflton.    Separating  wax  from  flax  straw. 
29000    A.  J.  Boult.    Presser  foot  mechanism  for  sewing  machines 
29011    J.  M.  A.  FaurE.    Machines  for  decorticating  ramie  plants. 
29028    H.  H.  Lake  (D.  C.  Sweet,  U.S.A.).    Spinning  and  twisting 
frames. 

29083  J.  C.  Fell  {The  Socictc  Charles  Velin,  France).  Warp  pro- 
tectors for  looms. 

29091  L.  Torta.  Lifter  plates  and  spindle  rails  of  spinning 
machines. 

29094  H.  J.  Haddon  {Firm  of  Crosset  and  Debdtiase,  Belgium). 
Drying  textile  fabrics. 

29097    A.  Dunk  eh,  jun.    Shuttles  for  ribbon  looms. 

29123    S.  KnousS.    Winding  or  plaiting  machines. 

29137    J.  Harris.    Treatment  of  Rhea  grass  wood  fibre. 

29202  T.  R.  Stillito  {Sachsische  Webstuhl  Fabrik).  Expansion 
combs  or  reeds  for  warp  bearing  machines. 

29216    G.  F.  Stukgess.    Art  of  knitting. 

29231    C.  Scuddek  and  T.  Coryell.    Blind-stitch  sewing  machine. 
29-243    YV.  Riley.    Producing  textile  and  other  yarns. 
29257    P.  Taylor.    Yarn  winding  frames. 
29272    H.  J.  Haddon.    Preparation  of  textile  vegetable  fibres. 
29274    P.  Arbod.    Automatic  stop  motions  for  weaving  looms. 
29302    C.  H.  Wynne  and  E.  Wynne.    Knitting  machines. 
29317    J.  Thompson.    Dabbing  brushes  for  combing  machines. 
29341    R.  W.  Webster.    Cotton  gins  and  wool  bun-era. 
29344    A.  H.  Clark.    Lace  and  embroidering  machines. 
29393    F.  Whitehead.    Rollers  for  drawing,   spinning,   and  like 
machinery. 

29457    L.  N.  Bocnet.    Lathe  for  velvet  and  ribbon  looms. 
29489    E.  J.  Adolphe.    Frames  for  stretching  cloth. 

29500  P.  Delnatte  and  N.  M.  Delnatte.  Spindles  of  cop  winding 
machines. 

29501  J.  Y.  Johnson.    Dyeing  and  printing. 

29514  R.  H.  Adamson.  Scouring  and  milling  or  fulling  of  woollen 
goods. 

29535    J.  A.  York.    Bobbin  clutching  means  for  ru  tat  able  spindles. 

29582    W.  T.  Stubbs  and  J.  H  Stubbs.    Heeling  machinery. 

29592  J.  Rhodes.  Dyeing,  scouring,  ageing,  setting,  Ueaching.  or 
otherwise  treating  with  liquids,  pieces,  warps,  or  other  fibrous  material 
in  cotton,  silk,  worsted,  woollen,  or  the  like. 

29604    J.  Fish  and  T.  Phillips.    Guiding  devices  for  cloth. 

29621    E.  E.  Franz.    Appliance  for  sewing. 

29632  F.  Hoi'GET.    Self-acting  mules.  * 

29633  T.  De  Maeyer.  Dyeing. 

29647    J.  Darling.    Threading  sewing  and  hand  needles. 


Stationery  and  Paper. 

28337  T.  M.  Tripp,  H.  Jackson,  and  W.  B.  Jackson.  Fountain 
pens. 

28361  J.  Day  and  Sons  Ltd.  and  A.  Day.  Machinery  for  farming 
or  making  paper  bags. 

28407  E.  Long.    Tool  for  bevelling  the  edges  of  cardboard. 

28419  W.  PERCY.    Wrappers,  post  cards,  and  envelopes. 

28441  W.  Loader.  Article  of  manufacture  applicable  as  an  adver- 
tising paper-weight  or  mirror. 

28533  B.  W.  Warwick.    Reservoir  pens,  bi-oxial. 

28536  H.  Fischer  and  Schaller  and  Co.    Marking  chalk. 

28592  G.  Reese.  Envelopes. 

2S610  L.  S.  Duncan.    Envelope  moistener. 

28711  A.  Schaupp.    Folding  cards. 

28730  J.  T.  Steele.    Envelopes  for  private  communications. 

28755  W.  H.  Waldron.    Machines  for  reeling  or  winding-up  paper. 

28784  E.  J.  Stevenot.    Fasteners  for  envelopes. 

28903  T'HB  Lang  Co.  Ltd.  {R.  M.  Hcrdman).  Attaching  founta'n 
pens  to  clotliiug. 

28904  The  Lang  Co.  Ltd.  {H.  Ark-ley).    Fountain  pen. 

28905  The  Lang  Co.  Ltd.  (T.  Euddleston).  Tray  for  pens  and 
pencils. 

2S906  The  Lang  Co.  Ltd.  (//.  Arklcy).    Fountain  pens. 

28915  A.  MyeRS  and  L.  Myers.    Paper  fastener. 

28940  F.  E.  Willcocks.  Appliance  for  use  with  manifold  writing 
books. 

29033  A.  A.  Cant  and  P.  A.  Blanuan.  Machine  for  coating  aper 
with  colour. 

29084  W.  R.  Comings.  Manufacture  of  paper  and  uirdboard 
boxes. 

29228  A.  W.  Turner.    Directories,  catalogues,  etc. 

29237  J.  Kusteu.    Writ'ng  pad. 

29241  A.  Henderson  and  G.  D.  Mackay    Paper  bagSj 

29245    F.  C.  Y.  Ogeder  and  K.  J.  Quesada.    Copying  inks. 

29306  C.  Schweickert.    Paper  punches. 

29462  D.  Robertson.    Post  marking  machines. 

29465  J.  Hess  and  H.  Archer.    Book  rounding  machines. 

29454  T.  L.  James.    Issue  of  memorandums. 

29492  Wm.  Llewellin.    Cases  for  holding  cards  or  tickets  when 

used  for  making  up  costs,  time,  aud  wages. 

29547  D.  White  and  Co.  Ltd.  and  J.  Collings.  Securing  of 
envelopes  and  wrappers. 

29568    A.  Myers.    Pocket  pencils,  etc. 


Steam  Boilers  and  Fittings. 

28319  T.  Taylor.    Steam  boilers. 

28388  G.  C.  Parker.    Steam  generators. 

28463  B.  Joseph  {Tony  Blcin  and  Edouard  Sidle,  France).  Auto  ■ 
matically  closing  cock  or  valve. 

28464  B.  Joseph  {Henri  Daclin,  France),    Cocks  or  valves. 
28530  T.  K.  North.    Steam  boilers. 

28700  D.D.Richards.    Asphalt  boiler  furnaces. 

28742  L.  N.  Bambhr.    Steam  separators. 

28771  F.  J.  Cole.    Steam  boiler  superheaters. 

28772  F.  J.  Cole.    Steam  boiler  superheaters. 

28773  F.  J.  Core  and  C.  J.  Mellin.    Steam  boiler  superheaters 

28893  D.  R.  Todd.    Water-tube  steam  boilers. 

28894  S.  Couper  and  J.  Simpson.    Superheater  for  steam. 

28898  H.  Haworth.    Firebars  for  the  furnaces  of  steam  generators. 

28921  C.  Wamser.  Automatically  closing  the  smoke  slide  on  open 
ing  the  fire  doors  of  steam  boiler  furnaces. 

28972  Sir  J.  I.  Thornycroft.    Water-tube  boilers. 

29066  S.  A.  Graham  and  E.  Middleton.    Steam  generators. 

29134  C.  F.  de  Kierzkowski-Steuart.    Steam  generators. 

29171  W.  J.  Greaves.    Flues  of  boilers. 

29173  P.  Kestner.    Steam  traps. 

29182  R.  L.  Marriott.    Fire  bars. 

29230  E.  W.  Robey  and  A.  Rink.  Draught  regulating  apparatus 
for  boilers. 

29391  P.  Mickelheit.    Separators  for  removing  oil  from  steam. 

29469  A.  Consen.    Vapour  generators. 

29536  J.  W.  C.  Prochnow.    Gauge  cock  for  steam  boiler. 

29548  N.  Foley.    Steam  traps. 

29559  T.  Downie.    Steam  generator  furnaces. 

29596  E.  Bennis  Furnaces  for  steam  generators  and  other 
purposes. 

29597  E.  Bennis.    Furnaces  for  steam  generators. 

29643  W.  J.  Sutcliffe.    Supporting  steam-pipe  coverings. 

29651  H.  Cruse.    AVater-tube  boilers. 


Tobacco  and  Smoking  Requisites. 

28746  G.  A.  Marier.  Tobacco  leaf  stripping  aud  booking  machines. 

28747  H.  P.  Strause.    Cigarette  boxes. 

29072    S.  Rousett.    Pipes  and  cigar 'mouthpieces. 


THE    PRACTICAL  ENGINEER 


— INVENTIONS  SUPPLEMENT. 


21 


29095  J.  V.  Mullenbach.    Plugs  for  tobacco  pipes. 

29262  M.  Negal.    Mouthpieces  for  tobacco  pipes. 

29287  H.  P.  Okil.    Tobacco  pipes,  cigars,  and  cigarette  tubes. 

29289  A.  J.  Boult  (A.  Corbcil,  France).  Spittoons. 

29445  E.  A.  Gerken.    Match  boxe3. 

29567  A.  and  L.  Myers.    Tobacco  stoppers  aud  pipe  cleaners. 


28394  C. 

28515  E. 

28528  W 

28563  E. 
used  in  the  p 

28602  G. 

28623  A. 

28860  E. 

28885  M. 

28911  P. 
development. 

28916  H. 

28965  Pi. 

29042  R. 

29088  E. 

29218  A. 

29235  S. 

29331  H, 
Switzerland). 

29396  H. 

29431  V. 

29637  R. 


Toys,  Games,  and  Sport. 

Fredericks.    Fish  hooks. 
J.  Ilsley.    Mechanical  toy. 
.  Currie.    Golf  bags. 

Partridge  aud  W.  Roberts.    Fittings  or  appliances  to  be 
layiug  of  table,  floor,  and  lawn  billiards. 
Philippaut  and  C.  B.  Fry.  Tops. 

Schumann.    Artificial  tracks  for  ski-runners  and  sledges. 
Samuel.    Marker  or  scorer  for  billiards. 
McDaid.    Covering  the  cones  of  golf  balls. 

A.  Vaile  and  F.  H.  Ayres.     Apparatus  for  muscular 

Guise.    Aquatic  appliances. 

B.  Ward.  Dumb-Mis. 

Rickmann.    Foot  joint  stays.for  roller  skates. 
A.  R.  Dyer.    Fishing  reels. 
J.  McGregor.  Puzzle. 
Pallayek.    Swimming  apparatus. 

Taylor-Stephens  (Worana  Company  Akticnycselts'chaft, 

improved  game  and  appliances  for  use  therewith. 
H.  Lake.    The  Perfect  Golf  Ball  Co.,  U.S.A.).  Golf  balls. 
Le  Beau.    Bait  holders. 

L.  Ukquhart  and  E.  M.  Uiu^uhart.    Golf  tee  stand. 


28312 
28314 
28315 
28352 


matic  tyres. 


Tyres. 

H.  H.  Rolfe.    Indiarubber  tyres  for  automobiles; 

E.  Bowers.    Covers  for  rubber  tyres. 

H.  Marks.    Pneumatic  tyres  and  hose. 

J.  Collet.    Composition  for  closing  punctures  in  pneu- 


28503 
tyres 

28574  H. 

28579  H. 

28648  J. 

28649  A. 
28854  H. 
28913  T. 
29155  P. 
29286  0. 
29294  T. 
29523  J: 
29525  S. 
29593  A. 
29400  E. 

tyres. 


A.  H.  Bancroft.    Detachable  binds  for  attaching  pneumatic 


H.  Frost.    Vulcanising  apparatus. 
A.  Palmer.    Pneumatic  tyres. 
McConechy.    Pneumatic  and  elastic  tyres. 
H.  Darnley.    Non-slipping  bauds  for  pneumatic  tyres. 
W.  C.  B.  Cave.    Covers  for  tyres. 
Wood.    Treads  for  pneumatic  tyres. 
W.  Litchfield.    Pneumatic  tyres. 
Imray  {II.  A.  Palmer,  U.S.A.).    Pneumatic  tyres. 
Clarkson.    Non-slipping  attachment  for  pneumatic  tyres. 
Wilson.  Tyre. 

N.  House.    Spring  tyres  to  vehicle  wheels. 

Turner.    Puncture  locator  for  pneumatic  tyres. 

DE  Pass.    (L.  A.  Garchcy  and  L.  Coin,  France).  Elastic 


Vehicles,   Wheels,  etc. 

{Sec  also  Cycles,  Motors,  etc.) 


28365    J.  Harrop.    Means  for  securing  wheels  to  axles. 
28367    P.  Weir.    Air  tubes  for  pneumatic  suspension  wheels. 
28421    S.  Dunn.    Convertible  perambulator  to  cradle  or  bassinette. 

28444  W.  P.  Thompson  {Vereiniyte  Berlin-Frankfurter  Gum- 
miwarenfabriken,  Germany).    Wheel  fellies. 

28445  W.  P.  Thompson  (Vereinitjte  Berlin-Frankfurter  Gum- 
miwarenfabriken,  Germany).    Wheel  fellies. 

28447    A.  Laurent.    Vehicle  brake. 
28469    F.  Mitciiell.    Variable  speed  eears. 

284/7    L.  E.  Cowey.    Apparatus  for  indicating  or  recording  speed. 

28480  J.  Lewis.  Means  for  securing  freight  upon  railway  and 
other  trucks. 

28486    T.  H.  Gibbon. 
and  bridges. 

28553    L.  E.  Lachat.    Trucks  or-trolleys. 

28555    M.  Tips.    Suspension  devices  for  vehicles. 

28572    L.  E.  Lachat.    Trucks  or  trolleys. 

28604  J.  Spyker.    Construction  of  chassis  for  automobiles. 

28605  H.  H.  La  ke  (Sinyi  Angclino,  Italy).    Braking  mechanism. 
28617    J.  Roblin.    Stands  for  wheels  of  vehicles.  ' 
28624    H.  Pataud.    Wheel  rims  or  fellies. 
28626    E.  G.  Wilhjelm.    Steering  gear. 

28641    W.  E.  Laycock.    Construction  of  wheels  and  pulleys. 
28675    A.  Morton.    Hand  barrows. 
28685    C.  R.  Boswell.    Motor  propelled  road  vehicles. 


Tram  and  vehicle  tracks  for  public  highways 


28690 
28710 
28716 
vehicles. 
28778 
28779 
28812 
28821 
28825 


T.  W.  Maddox.    Non-skiddiDg  device. 

N.  Weaver.    Elastic  tyres  for  vehicles. 

H.  M.  Butler.     Steering  axles  and  fork  end 


for  road 


S.  W.  Barber.    Lateral  motion  device  for  car  trucks. 

S.  H.  Simons.    Handles  for  carriages. 

P.  Garnier.    Suspension  of  vehicle  bodies. 

J.  R.  Hill.    Vehicle  wheels. 

E.   Bahbaroux    and    G.    Barbaroux.       Signalling  on 


Co.,  U.S.A.). 


automobiles. 

28853    E.  A.  Clements.  Brakes. 
28955    H.  M.  Butler.  Axles. 
28969    A.  S.  F.  Robinson.  Wheels. 
29000    P.  J.  Neate.    Spring  wheels. 
29013    J.  Osmond.    Prevention  of  skidding  of  wheels 
29020    S.  Lee.    Wheel  tyres. 

29049    H.   E.    Brookes    {Maxwell- Briscoe  Motor 
Automobiles. 

29071    F.  Bryan  and  H.  G.  Feakon.    Motor  car  construction. 

29080    R.  Dalmer.    Vehicle  wheels  and  pneumatic  tyres. 

29087    W.  E.  Suckling.    Non-skidding  attachments. 

29119    G.  W.  Lohimer.    Alarm  for  automobiles. 

29131    M.  A.  Adam  (A.  Koppd,  Germany).    Trains  of  wagons. 

29151    A.  Sedgwick.    Friction  brake. 

29175    G.  F.  Sturoess.    Vehicle  hubs. 

29240    H.  M.  Butler.    Axles  for  road  vehicles. 

29254    R.  F.  Hall.    Brakes  for  motor  ears. 

29328    C.  F.  Bristoll.  Brakes. 

29333  The  Laere  Motor  Car  Co.  Ltd.  and  C.  W.  Brow  ne.  Fasten- 
ing removable  covers  or  bodies  to  the  chassis  or  underframes  of  motor- 
propelled  vehicles. 

29378  S.  F.  Edge.  Combined  foot  rest  and  tool  box  for  motor 
carriages. 

29441    J.  Spyker.    Steering  apparatus  for  automobiles. 
29502    Soc  Anon  des  Automobiles  Aries.  Supporting  aud  driving 
wheels  of  motor  road  vehicles. 

29521    A.  J.  Blackwell.    Drag  for  rubber-tyred  wheels. 

29584    B.  V.  McMahon.    Preventing  side  slip  or  skidding. 

29608    F.  Frasek.    Motor  cars. 

29640    T.  Mitchell.    Auto-skidding  tyres. 

29655    G.  Johnston.    Buffer  devices  for  vehicle  springs. 


Miscellaneous. 

28307    H.  R.  Maggs  and  P.  Smith.    Automatic  nose  bag. 

28322    T.  B.  Peel.    Portraiture  tombstone  adjustment. 

28339  F.  W.  Hampshire.  Machines  for  delivering  measured 
quantities  of  materials. 

28342   S.  M.  Patrick  and  G.  E.  Royle. 
oil  paintings  while  in  transit  or  storage. 

28346  H.  O'Connor.    Wet  meters  for  au-  gas. 

28347  J.  Vicars,  sen.,  T.  Vicars,  J.  Vicars,  jun.,  and  A.  J.  Craw- 
ford.   Travelling  oven->  for  biscuits. 

28354    M.  Gunster.    Biscuit  for  use  in  connection  with  the  army 


Packing  and  protection  of 


and  navy. 
28386 
28422 
28428 
28448 
28470 
28479 


E.  0.  Wilcox.    Multiple  changeable  signs. 
R.  H.  McLees.    Pneumatic  crutch  head. 
E.  G.  Hudson.    Caps  or  other  head  covering. 
R.  I.  Pryce-Jones.  Boxes. 
L.  E.  Vial.    Concentrating  apparatus. 

H.  J.  Smith.      Receptacles   for   receiving  and  recording 
measured  quantities  of  milk  and  other  liquids. 

28496  A.  McMillan.  Mechanism  for  holding  and  showing  articles 
in  shops  and  windows.  * 

28510    G.  Dunbar.    Packing  boxes  and  packing  cases. 
28549    H.  Fank  and  M.  Hery.     Device  for  securing  removable 
stocking  suspenders  or  holders  to  corsets. 

28619    E.  C.  Schroppky.    Manufacture  or  production  of  beer. 

A.  Bre.inik  and  F.  Peer.  Garment  fasteners  or  suspenders, 
C.  K.  RosEn  and  A.  Q.  Bay.    Packing  for  casks  containing 


28630 
28643 
butter. 
28645 
28652 
28667 
28671 
28674 
28684 
28698 


F.  Johnson.    Cutting  butter. 
F.  W.  Haywaud.    Advertising  device. 
F.  W.  Hayward.    Advertising  device. 
J.  Buchanan.    Filters  for  linseed  and  other  oils. 
F.  Smith.    Fastening  devices. 
E.  Robinson.    Apparatus  for  drying  sand. 
J.  Pirie.     Evenly  distributing  and  mixing  material  of  a 
powder  nature. 

28703    H.  S.  Elworthy.    Aeration  of  water. 
28706    P.  Junge.  Nightgowns. 

28708  W.  Lawrence.  Charging  and  withdrawing  bread  from  a 
baker's  oven. 

28714    J.  O'Neill.    Electro-plated  silk  hat  ironer. 
28720    J.  Mackintosh  {The  Colvcr  Co.,  U.S.A.).    Skirt  supporter 
and  waist  holder. 

28728  P.  M.  Justice  {Cyphers  Incubator  Co.,  U.S.A.).  Foster- 
mothers. 
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28735    \V.  King.    Bird  trap. 
28739    P.  L.  Wekg \r.  Fasteners. 

2S763  A.  J.  Boult  (Troy  Laundry  Machinery  Co.  Limited,  U.S.A.). 
Machines  for  shaping  collars  and  cuffs. 

2S776  0.  Lindemann  (Gebmder  Kortiwj,  A.  G,  Germany). 
Spraying  nozzle. 

287S5  E.  T.  Early.    Ties  or  neckwear. 

28793  L.  Grot  and  E.  Perry.  Binding  material  for  use  in  pro- 
duction of  shaped  or  moulded  articles. 

28800  H.  bf.  Lake  [The  Waiter  M.  Lowey  Co.,  U.S.A.).  Chocolate 
confections. 

28801  H.  H.  Lake.    Holder  for  displaying  stamps. 

28834  A.  Englefield.  Slide  support  for  holding  frames,  boards, 
and  book  rests. 

28837    R.  B.  Hugunin.    Sash  fasteners. 
28843    L.  Zurbelle.    Collapsible  newspaper  holders. 
28846    G.  Oulman.    Cleaning  crushed  coals. 
28877    A.  J.  Geer.    Means  for  advertising. 

28892    H.  Le  Bas.    Guaranteeing  the  payment  of  cheques  by  the 
banks  from  which  they  are  drawn. 
28914    E.  W.  Schery.  Suspenders. 

28923  Lacy-Hulbert  avd  Co.  Ltd.  Pneumatic  feed  of  sand  and 
like  substances. 

28929  W.  R.  Comings.  Fire  escapes. 
2S938    H.  C.  Chevalier.    Halter  ties. 

28939    I.  F.  Hutcheso*.    Clearing  and  brightening  varnishes. 
28956    G.  P.  Wallis.    Mixing  granulated  or  pulverulent  materials. 
28973    V.  G.  Middleton.     Apparatus  iudicatiug  rise  and  fall  of 
liquids. 

2S993    B.  P.  B.  Mills.    Umbrellas  and  sunshades. 
29009    E.  Scharff.    Cuttiug  and  trimming  the  hair  and  beard. 
29012    H.  C.  P.  Jean  and  L.  D.  Leathers.    Safetv  funnel. 
29016    G.  D.  Picard.    Regulating  the  discharge  of  liquids. 

29024  M.  Monk.    Ladies'  wearing  apparel. 

29025  C.  W.  T.  Da  vies.    Neck  ties. 

29026  C.  W.  T.  Da  vies.    Neck  ties. 

29029  W.  Newby,  and  C.  E.  Newby,  and  R.  A.  Smith.  Cultivators. 

29030  C.  W.  T.  Da  vies.    Finger  attachment  for  use  of  clerks. 

29036  T.  Burberry.    Construction  of  garment. 

29037  F.  G.  S.  Ham.  Automatically  discharging  in  one  or  more 
directions. 

2903S    F.  W.  Barber    Signalling  by  night. 

29046    F.  Van  Allen.    Manufacture  of  bags. 

29050    H.  Sanginbtti.    Oscillating  cylindrical  pulp  strainers. 

29085  N.  Thestrur.  Sprinkler  for  liquids,  semi-liquids,  and 
pulverulent  materials 

29086  D.  J.  G.  Sheprard.    Packing  or  gathering  fruit  from  trees. 
29089    W.  Scott  and  M  Kichard.    Machines  for  blending  flour. 
29099    A.  Bloc  and  A.  Bloc.  Gloves. 

29104    A.  A.  Bell  and  J.  W.  A.  Bell.    Shorthand  writing  machines. 
29130    M.   A.    Adam  (Erste    Triestcr    Rcisschal    Fair  ike  actien 
Geselhchaft,  Austria).    Sizing  or  finishing  media. 
29133    G.  E.  J.  Moody.    Trawl  nets. 

29140  J.  Dignan.    Instrument  for  docking  and  earmarking  sheep 

29141  C.  H.  Daiu.y.    Vegetable  block. 
29166    J.  Hall.    Liquid  measuring  taps. 

29176  R.  W.  Taylor  a  d  F.  O'Connok-Tridgewatkr.  Draught 
excluders. 

29177  J.  Kiley.  Disinfectant  sponge  device  f  >r  cleaning  school 
slates. 

29178  K.  Resteer  and  A.  J.  Liversedgk.  Centrifugal  apparatus 
for  the  purification  of  gases. 

29181  J.  Gimson  and  Co.  Ltd.  and  T.  W.  Gimson.  Supporting 
pottery  ware. 

29192  A.  Grosbois.    Collapsible  bath. 

29193  Roon  der  Linde.  Machine  for  cutting  up  or  flattening  metal 
boxes. 

29194  F.M.Howard.    Time 'sheets  and  time  recorders. 

29195  F.  M.  Howard.    Employees'  time  registers. 

29196  E.  S.  Howard  and  T.  M.  Howard.  Employees'  time 
recorders. 

29199    J.  Adams.    Attaching  milk  cans  to  house  doors. 
29201    R.  A.  Fulford.    Ice  safes. 

29215    W.  M.  Llewellin.    Checking  time  in  certain  operations, 

29223  W.  R.  Comings.  Boxes. 

29224  J.  Davidson.    Fish  food  preparation. 

29229    G.  McDonald  and  G.  W.  Kenyon.    Advertising  clocks. 
29236    M.  R.  A.  Hankey.    Hasp  fastener. 
29247    J.  D.  Holiday.    Blackboards  and  the  like. 
29255    G.  Wichmann  and  O.  Zopke    Driving  dresses. 
29260    C.  C.  Calder.    Necktie  clip. 
29265    J.  Harris.    Separating  fluids. 

29267  R.  L.  Lincoln.    Apparatus  for  organ  blowing. 

29268  S.  Gkudzinski  and  P.  Kradsse.     Stretching  i 
walls  of  trunks. 

29271    G.  Zimmkrli.    Pictorial  poat  cards. 
29277    V.  F.  Melcharsen.    Key-hole  protectors. 
29295    L.  Bertrand.    Manufacture  of  chocolate  cream. 
29297    O.  F.  Wills.    Folding  crates  or  carriers. 
29303    Hubert  and  Co.  Ltd.  and  J.  A.  Thierry.  Eyelets. 
29314    P.  B.  W.  Kershaw.    Sound-reducing  devices. 


:)g  the  collapsible 


29351    E.  H.  Watson.    Hooks  and  eyes. 

29  367  B.  J.  B.  Mills.  Desiccation  and  preservation  of  milk  and 
cream. 

29427  F.  W.  Howorth  (IF.  E.  Whith-im,  France).  Process  for 
treating  Hour  to  keep  its  colour. 

29412  F.  Ramrach.  Collar  studs  for  the  support  of  ties. 
29456  SocihTis  Colas  Pillon  and  Co.  Packing  butter. 
29519    J.  H.  Blandkord.    Searing  birds. 

29552  R.  de  Witt.    Hair  pins, 

29553  R.  aud  J.  Hunter.    Gloves  for  motor  di  ivers. 

29557  H.  J.  Nokballe  and  J.  L.  Lawson.  Reversing  direction  of 
motion  of  screen  for  advertising  purposes. 

29579  W.  Owen.  Preventing  horses  and  asses  from  casting  them- 
selves in  stable,  stall,  loose  box,  and  like  places. 

29580  A.  B.  Roberts  and  CO:  Ltd.  and  A.  E.  Berry.  Rubber  ball 
for  cleansing  hosepipiug.  izi 

29598    L.  C.  Ruse.    Measuring  fluids.  ■•  ; 

29602    J.  H.  Walker  (67.  R.  Ray,  U.S.A.).    Evaporating  brine.l  <- 
29609    J.  Vicars,  sen.,  T.  Vicars,  and  J.  Vicars,  juu.  Cake  making 
machines. 

29616  W.  Boyd  aud  C.  F.  Mendhorn.  Machines  for  making  bags 
containing  paper  shavings. 


RECENT  CASES  UNDER  THE  MERCHANDISE 
MARKS  ACTS. 

The  Gramophone  and  Typewriter  Company  Limited  and 
Madame  Melba  recently  brought  an  action  under  the 
Merchandise  Marks  Act  to  restrain  Mr.  C.  W.  Howell,  of 
Olerkenwell,  from  applying  the  word  "  Melba  "  to  a  sound-pro- 
ducing disc  machine  and  sound-producing  boxes.  It  was  shown 
that  the  Gramophone  Company  had  entered  into  agreements 
with  Madame  Melba,  whereby  they  were  to  be  allowed  to  apply 
the  name  Melba  to  a  sound  box,  and  also  whereby  Madame 
Melba  undertook  to  sing  into  no  other  talking  maciiine  but 
theirs,  the  company  agreeing  to  pay  certain  royalties  on  the 
Melba  records,  etc.,  which  they  sold.  The  case  was  heard 
before  Mr.  D'Eyncourt,  at  Clerkeuwell,  Mr.  A.  J.  Walter  being 
counsel  tor  the  prosecution,  and  Mr.  R.  Colam  for  the  defence. 
From  the  evidence  it  appeared  that  the  company  had  spent  some 
.£4,000  in  advertising  the  Melba  records  in  three  months,  and 
they  had  sold  large  quantities  of  them.  Mr.  D'Eyncourt 
decided  against  the  defendant,  being  of  opinion  that  the 
sound  box  and  the  record  were  so  connected  in  the  mind  of  the 
purchaser,  that  the  defendant  might  obtain  advantages  at  the 
expense  of  the  prosecutors.  A  fine  of  £20,  with  ten  guineas 
costs,  was  imposed,  and  a  direction  made  that  the  defendant's 
sound  Ijoxos  were  to  be  deposited  with  the  court  pending  appeal, 
and  that  no  further  "  Melba"  sound  boxes  were  to  be  produced 
meanwhile. 

Messrs  Dean  and  Son  Limited  are  manufacturers  of  rag 
toy  books  for  children,  the  books  being  so  prepared  as  to  resist 
the  action  of  water,  for  obvious  reasons.  Owing  to  the  success 
of  these  books  many  imitations  have  been  placed  on  the  market, 
especially  by  German  firms;  so  to  protect  their  interests  Messrs. 
Dean  and  Son  Limited  have  used  a  trade  mark,  consisting  of 
two  bulldogs  pulling  <*  i'ag  book,  and  the  words  "  Dean's  rag 
books."  The  firm  recently  took  action  against  a  bookseller 
for  exposing  a  book  called  "  All  Sorts  of  Things — (Father  Tuck's 
Indestructible  Series),"  to  which  the  trade  mark  of  Messrs.  Dean 
and  Son  Limited  was  falsely  applied.  Mr.  Moseley  appeared 
for  the  prosecution,  and  Mr.  Iichols  for  the  defence,  the  latter 
stating  that  the  label  was.  innocently  affixed  to  the  book,  and 
was  kept  on  simply  because  the  window  was  not  re-dressed.  The 
magistrate  observed  that  Acts  of  Parliament  such  as  the 
Merchandise  Marks  Act  should  be  somewhat  stringently  en- 
forced, and  he  imposed  a  fine  of  20s.,  with  two  guineas  costs. 


Friction  in  gas  and  steam  engines  absorbs  a  large  percentage 
of  the  2>ower-  Certain  gas  engines,  varying  from  6  to  550 
I.H.P.,  had  a  friction  of  from  63  4  to  12'2  per  cent,  the  larger 
ratio  of  friction  belonging  to  the  engine  of  smallest  power. 
According  to  Power,  if  the  friction  of  the  gas  engine  be 
divided  by  four,  the  result  will  be  approximately  comparative 
with  the  friction  of  the  double-acting  steam  engine,  because  in 
t  he  gas  engine  the  friction  of  four  strokes  has  to  be  overcome 
entirely  by  the  work  done  on  one  stroke.  The  main  cause  of 
excessive  friction  in  steam  and  gas  engines  is  probably  con- 
nected with  badly  adjusted  packing,  and  this  will  partly  explain 
why  small  engines  have  so  large  a  ratio  of  friction,  the  size 
of  the  small  piston  rod  being  relatively  greater  than  that  of  a 
larger  rod.  A  large  gland  is  also  easier  to  render  steam  tight 
without  excessive  screwing  up  of  packing.  Few  gas  engines  are, 
however,  troubled  with  glands,  and  one  must  look  to  other 
sources  for  the  excessive  friction  of  the  small  engine.  The  above 
argument  applies  equally  to  piston  as  to  piston-rod  friction,  and 
to  this  cause  probably  gas  engines  owe  most  of  their  departure 
from  steam  engine  mechanical  efficiency,  though,  as  stated 
above,  a  fair  allowance  may  well  be  four  times  that  of  the  steam 
engine. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

COMPILED   BY   MESSRS.   MARKS  AND  CLERK. 

The  following  Accepted  Applications  for  Patents  arc  open  to  Op2JOsition  up  to  January  30th,  190p,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  S2iecification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  p>ost 
free  for  lOd.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  IS,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1903. 

1S047    dk  FbkbantX.    Spinning;  twisting,  and  doubling  machinery. 
20272    Rogers  and  Cantelo.    Rifle  sight. 
22077    Hill.    Circular  looms  for  weaving. 

25173    Steurs-Michekoux.    Oil  boxes  for  axles  of  railway  wagons  and 
the  like. 

Reservoir  A  made  of  a  single  piece  of  sheet  metal,  in  which  false 
bottom  B  is  inserted.     Removable  cylinder  C  enters  through 


aperture  in  B.    A  spring  D  acts  on  feet  E  and  presses  lubricator 
against  axle.     Wick  cannot  get  jammed  in  the  spring,  and  so 
interfere  with  its  action.    Alternative  form  shown. 
25179    Geldeu  and  Geldeu.     Railway  chair  for  preventing  keys  or 
wedges  becoming  loose  and  working  out  of  their  places. 
Blaisdell     Means  for  handling  or  conveying  and  distributing 

granular  and  like  material. 
IniiAY  {Aeolian  Co.).     Mechanical  musical  instruments  and 
musical  instrument  players  for  regulating  the  expression  of 
the  music. 

Cordinglky   axd   BuitKBLL.      Apparatus   or   machinery  for 

finishing  leather  and  the  like. 
RICHARD.    Apparatus  for  discharging  champagne  and  the  like. 
Inghey.    Apparatus  for  weighing  coal  and  other  materials 
Osvetijisky.    Screw  motors  or  turbines. 

Consists  of  a  blade  or  strip  wound  spirally  upon  a  rotatory 
central  shaft  inside  a  conlaining  casing.    Each  convolution  is  so 


25272 
25387 

25412 

25460 
25469 
25471 


arranged  that  it  forms  a  funnel.  Steam  or  other  fluid  enters  at  A 
and  is  exhausted  at  B.  A  steam  expansion  slide  valve  is  located  at 
C  in  the  inlet  pipe. 

25504    Becker.    Elastic  chain  link  for  drawing  and  winding  chains, 
cables,  halters,  and  the  like. 
The  chain  and  connection  consists  of  an  elongated  link,  a  swivel 
having  an  extended  pin  within  said  link,  a  flange  at  the  end  of  the 
pin  adapted  to  slide  in  the  elongated  link,  and  a  spiral  spring  which 
bears  against  the  flange  and  the  link,  so  that  should  a  jerk  occur  it 
is  absorbed  by  the  spring. 
25508    Baeth.    Machine  for  washing  and  rinsing  bottles. 


25550  Clotten.  Process  and  apparatus  for  the  electrolytic  recovery 
of  tin  from  materials  containing  the  same,  and  for  the 
simultaneous  recovery  of  other  metals. 

25563    King.    Reciprocating  engines. 

The  piston  is  directly  coupled  to  the  shaft  and  by  means  of  gear 
wheels  A  A  a  rotating  motion  is  imparted  to  it.  *  The  piston  is 
also  provided  with  a  tubu'ar  extension  B.    Instead  of  the  usual 


ports  the  extension  B  is  provided  with  a  port  C,  which,  as  it 
rotates,  coincides  with  the  inclined  port  D.  The  cylinder  oscillates 
in  bearings  as  shown. 

25587    Davies.    Water  tube  boilers. 

The  boiler  is  constructed  with  upper  and  lower  drums  connected 
by  stacks  of  tubes  A.  The  upper  drums  form  the  roof  of  the  tube 
chamber  and  combustion  chamber  B,  whilst  the  lower  form  the 
roof  of  the  furnace  C.    An  improved  circulation  is  obtained  by 


connecting  each  element  to  a  main  junction  pipe  in  communication 
with  the  main  steam  dome,  and  by  semi-circular  baffles  in  the 
lower  drums.  Either  element  may  be  shut  off'  from  the  others  if 
required. 

25664    Dunhill.    Blinds  or  awnings. 

25669    Brown.    Electric  conductors  or  cables. 

The  conductor  and  the  iron  or  other  magnetic  material  may  be 
of  approximately  the  same  area  in  section,  and  are  twisted  together 
axially  with  an  insulating  medium  between  them  ;  the  conductor 
and  the  iron  being  disposed  either  in  pairs  or  in  any  other  desired 
manner  ;  for  instance,  as  in  groups  of  say  four,  the  iron  and  copper 
being  arranged  alternately. 

25680    Wheatley  (Hull  Key  Can  Co.).    Wiring  machines. 

25682    Grubb  and  Grubb.    Range  finders. 

25699    Carl  Nielsen.    Gas  burner  with  lighting  attachment. 

25736    Austin.    Method  of  regulating  the  relative  proportions  of  air 

and  fuel  used  as  explosive  mixtures  in  internal-combustion 

engines. 

The  exhaust  pressure  from  an  internal-combustion  engine  is 
utilised,  through  suitable  apparatus,  in  a  manner  which  ensures 
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that  the  supply  of  fuel  into  the  carburetter  for  each  explosion  in 
the  motor  cylinder  will  not  be  unduly  increased  by  an  increase  in 
the  speed  of  the  engine,  and  which  otherwise  ensures  that  under 
any  conditions  the  freedom  of  the  air  inlet,  relatively  to  that  of 
the  fuel  inlet,  will  be  increased. 
25589    Sewell.    Evaporating  apparatus. 

Two  or  more  receptacles  A  A  are  arranged  one  above  the  other 
in  a  hermetically  closed  casing  B.     Collecting  troughs  C  are 


arranged  at  the  lower  edges  of  the  sides  of  the  receptacles,  which 
are  adapted  to  receive  the  condensed  vapours.  The  heating 
surfaces  D  are  heated  by  steam  introduced  by  pipe  E. 

25603    PARSONS.    Motor  vehicles. 

The'speed'gear  box  is  in  one  with  the  casing  of  the  back  axle, 
which  may  be  of  the  "  live  axle  "  type.  Attached  to  each  end  of  the 
axle  case  is  a  short  stub  axle  to  'carry  the  road  wheels.    All  speeds 


are  operated  by  foot  pedals.  Mechanism  is  provided  so  that  the 
driving  axle  may  be  disconnected  from  the  road  wheel.  In  the 
case  of  trade  vans  the  rail  round  the  top  also  serves  as  a  radiator. 

25851    BitmsH  Thomson-Houston  Co.  Ltd.  {General  Electric  Co.). 
Suspenders  for  overhead  electric  conductors. 


fa 

The  suspender  A  is  provided  with  a  cup-shaped  recess  adapted 
to  receive  the  head  of  an  insulating  stud,  which  is  held  in  position 


by  the  screw  ring  B.  The  latter  has  at  its  lower  end  a  hood  which 
protects  the  stud  from  rain  or  the  like.  Around  the  edge  of  the 
hood  a  number  of  slots  are  made,  into  which  a  bolt  C  fits,  in  order 
to  lock  the  device  when  screwed  in  position. 

25775    Diplock.    Traction  engines  and  other  vehicles. 

In  traction  engines  of  the  "  Pedrail  "  type  improvements  are 
introduced  by  which  the  descent  of  the  ends  of  the  rail  relatively 
to  the  body  is  limited.    The  feet  are  pivoted  by  universal  joints 


to  sliding  spokes  A,  and  the  rollers  B  engage  the  rail  C,  which  is 
connected  by  springs  to  the  lever  D  and  plates  E,  as  shown.  The 
descent  of  the  rail  is  limited  by  rods  P. 

25890    Ellen  Withers  and   Arthur  Delillk  Withers,  Executrix 
and  Executor  of  the  late  Henhy  ALFRED  W-ITHERS,  deceased 
i  ( Withers).    Apparatus  for  starting  horse  races  and  other 

races. 

25970    Ghiittths  and  Bedell.      Current  collector  for  use  in  stud- 
contact  systems  of  electric  traction. 


The  collector  is  made  in  the  form  of  a  flexible  chain  suspended 
by  springs  from  the  car  magnet.  The  portions  A  of  the  chain  as 
they  successively  pass  over  the  one  contact  stud  B,  shown,  are 
drawn  down  to  make  contact  therewith  by  the  magnetic  Mux. 

25984    Holt.    Appliance  for  tracing  courses  on  charts. 
26056    Gresham,  Gresham,  and  Kiernan.     Valves,  cylinders,  and 
fittings  for  vacuum  railway  brake  apparatus. 

A  restricted  leakage  of  air  from  the  pressure  side  of  a  brake 
piston  to  the  vacuum  side  is  permitted  when  the  brakes  are  applied, 
so  that  the  brakes  may  be  applied  with  full  effect  at  first  and  then 
automatically  and  gradually  reduced  in  effect  to  a  predetermined 
degree,  at  which  they  are  maintained  until  the  train  is  at  rest. 


Specification  No.  26056,  of  1903. 


The  leakage  may  be  provided  by  retarding  the  ball  valve  from 
seating  properly  at  first  when  one  cylinder  is  used,  or  by  permit- 
ting slight  leakage  to  one  cylinder  when  two  are  used,  so  that  the 
one  is  gradually  rendered  non-eftective. 
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2606S    Meyer  and  Midkord  (Nagen).    Variable  speed  gear  for  motor 
propelled  vehicles. 

In  driving  gears  for  motor  vehicles  employing  connecting  rods 
from  the  crank  to  oscillating  clutches  on  the  driving  axle,  the  speed 
is  varied  by  altering  the  throw  of  the  crank.    This  is  accomplished 


during  operation  through  differential  gear  which  rotates  a  radial 
screw,  which  moves  the  crank  pin  nearer  to  or  farther  from  the 
crank  shaft. 

26143  Jinggren  and  Garroway.  Elastic  fluid  turbines.  [Date 
applied  for  under  International  Convention,  December  1, 
1902.] 

In  order  to  adjust  the  stationary  vanes  relatively  to  the  fixed 
vanes,  mechanism  is  provided,  as  shown,  which  can  be  operated 


from  the  outside  of  the  casing.  A  dial  is  also  provided  to  show 
the  amount  of  adjustment.  The  two  adjusting  devices  A  A  are 
preferably  connected  for  synchronous  movement. 

26180    Hepke,  Diener,  and  Ascher.    Electric  fuses  or  cut-outs. 
26183    Martin.    Fasteners  for  the  driving  bands  of  motor  cars  and 
machinery. 

26330  Gore  and  Frazer.  Apparatus  for  use  iu  cooling,  heating,  or 
otherwise  treating  goods  in  a  closed  atmosphere. 

26363  Cunynqhame.  Furnaces  or  kilns  for  enamelling,  melting,  or 
baking  metals,  glass,  porcelain,  pottery,  and  the  like.  , 

26509    Nicol.  Windows. 

26606    Albrethson  and  Connell.    Means  for  applying  the  correction 

for  magnetic  variation  to.  charts. 
26696    Dickinson.    Apparatus  for  washing  clothes. 
26838    Hamilton.    Internal-combustion  engines. 

Four  cylinders  arranged  double-tandem  fashion,  and  working  on 
the  Otto  principle  ;  a  longitudinal  section  through  a  pair  of 
cylinders  is  shown.  A  double-acting  scavenging  pump  A  is 
arranged  midway  between  the  two  se^s  of  cylinders  and  worked  by 


a  lever  from  one  of  the  power  cylinders.  The  pump  is  arranged 
with  two  deliveries,  each  leading  to  the  back  of  the  admission 
valves  in  two  of  the  cylinders.  Another  pump  B  is  used  for 
supplying  compressed  air  to  operate  the  valves. 

26871    Baker.    Ironing  machines. 
26986    Herisson.    Friction  clutches. 

The  clutch  is  provided  with  a  cup-shaped  member,  part  of  the 
circumferential  wall  of  which  is  rendered  expansible,  while  the 


remainder  is  rigid.  The  arrangement  is  intended  for  clutches  in 
which  the  presssure  on  the  inner  wall  is  different  in  certain  parts. 


Specification  No.  26986,  of  190?.. 


When  these  points  are  on  the  expansible  part  the  progress  of  the 
movable  part  is  much  facilitated,  and  the  power  of  the  clutch  is 
greatly  increased. 

27217    Holgate  and  Clough.    Apparatus  for  separating,  collecting, 

and  discharging  light  particles,  dust,  and  the  like  from 

grain  and  granular  materials. 
27304    Brown,  Farquhar,  and  Wakefield.     Appliance  and  means 

for  stretching   and   pressing  trousers,   linen,   and  other 

garments. 

27463    Atkins  and  Atkins  Filter,  Engineering,  and  Water  Soften- 
ing Co.  Ltd.    Water  softening  plant. 

A  perforated  cylinder  A  is  mounted  within  a  hard-water  tank 
B,  the  quantity  of  water  flowing  into  A  being  regulated  by  an 
automatic  slide  worked  from  a  float  in  a  soft-water  storage  tank 


C.  The  water  leaves  cylinder  A  in  two  streams,  one  to  a  lime- 
water  tank  D,  and  the  other  to  a  mixer-tank  E.  The  overflow 
from  the  lime-water  tank  overflows  into  the  mixer-tank,  and  the 
softened  water  from  the  latter  to  the  storage  tank  C,  ready  for 
use. 

27704    Nellie  Mary  Millington,  Executrix  of  the  late  Harry  Mack- 

wood  Millington,  deceased.  Pianofortes. 
27723    Trooquette.    Resilient  tyres. 

27859    Wallwork,  Wallwork,  and    Wells.    Construction  of  the 

bodies  of  lamps  or  oil  feeders. 
27888    Gutensohn.      Compound  for  treating  sea-water  to  prevent 

incrustation  and  corrosion  in  vessels  in  which  it  is  evaj  orated. 
28009    Adams.    Locks  and  latches. 

28111    Warren.    Internal-combustion  pressure  generators. 

An  internal-combustion  generator  which  produces  a  continuous 
controllable  gaseous  pressure  from  the  combustion  and  expansion 
of  the  liquid  fuel,  and  in  which  the  heat  of  the  gaseous  combus- 
tion is  utilised  for  the  heating  of  the  water  and  for  the  production 
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of  steam.  The  generator  also  includes  means  for  atomising 
the  liquid  fuel,  so  that  complete  combustion  is  obtained,  and  an 
automatic  pressure  governor  whereby  under  varying  conditions  of 
load  a  uniform  pressure  may  be  maintained  without  varying  the 
proportions  in  which  the  fuel  and  air  are  admitted  for  the  purpose 
of  combustion. 

28140    Chorlton.    Reversible  internal-combustion  engines. 

The  three  overhead  power  cylinders  A  are  fed  with  combustible 
mixture  by  means  of  a  series  of  pump?  arranged  in  the  manner 
shown.  B  are  the  air  and  C  the  gas  or  other  combustible  pumps. 
Taking  all  three  sets,  for  a  forward  motion  the  first  cylinder  is 
charged  by  the  second  pair  of  pumps,  the  second  power  cylinder 


by  the  third  pair,  and  the  third  power  cylinder  by  the  first  pair, 
while  for  reversed  running  the  first  power  cylinder  is  charged  by 
the  third  pair  of  pumps,  the  second  by  the  first  pair,  and  the 
third  by  the  second  pair.  Means  are  shown  for  effecting  this 
change. 

28252  Sunderland.  Electric  lighting  batten  for  theatrical  and  other 
purposes,  and  method  of  preventing  confusion  of  colours  by 
lamps  therein. 

28200    Bourdillat.    Typewriting  machines. 

28376    Arnold.    Work  bench  or  table. 

28409    Young,  YVaddell,  and  Mackie.    Feeding  cards  for  flax. 
28645    Gilmat.    Bacon  washer  or  cleanser. 

1904. 

25  Sidney  Tivey  and  Albert  Andrews,  Executors  of  the  late 
William  Wardle,  deceased.  Manufacture  of  artificial 
manure  from  sewage  and  other  like  matter. 

45    Richmond  and  Carry.    Electrically-controlled  lifts. 

The  mechanism  of  lifts  is  operated  by  means  of  travelling  con- 
ducting wires  connected  to  an  insulated  block  or  blocks,  and  moving 
with  the  counterpoise  weight  of  the  lift,  the  current  is  placed  in  or 
cut  out  automatically  a3  the  cage  arrives  at  any  desired  position. 
The  travelling  conductors  are  completely  protected  by  making  the 
guides  of  the  balance  weight  of  channel  or  similar  section. 

68.  Jackson.  Mechanism  for  converting  substantially  continuous 
circular  motion  into  intermittent  reciprocating  motion  or 
the  reverse. 


The  reciprocations  of  the  curved  slotted  bar  A  rotates  the 
ciank,  giving  a  period  of  rest  at  each  end  of  Ihe  stroke.  It  is 
particularly  useful  in  connection  with  internal-combustion  engines. 

138    Hudson.    Incandescent  vapour  burners. 

186    WHEELED     Signal  indicators  or  registers. 

199    Mathesics.    Process  of  manufacturing  slag-powder. 

276    Brown.    Stand  for  bicycles. 

295    Blackharr  and  Will-ford.     Method  of  and  apparatus  for 

converting  oxygen  into  ozone. 
407    Davies.  Clocks. 

573    WlLSOM  and  Marklkw.     Wire  mattresses,  applicable  to  cots, 

bedsteads,  and  other  articles  of  furniture. 
660    1'lato.    Electric  alarm  bells. 


61    Grimes.    Sight-feed  lubricating  devices. 

The  oil  is  supplied  to  a  lower  reservoir  A  and  forced  by  pom- 
pressed  air  up  the  tubes  11  into  the  upper  reservoir  C.    The  oil 


Specification  No.  01,  of  1901 

then  passes  down  the  right  feed  tubes  and  away  for  use.    A  by- 
pass D  fitted  with  a  reducing  valve  is  also  arranged,  which  com- 
municates with  the  oil  supply  tubes,  to  assist  in  feeding  the  oil. 
ps    Wolsei.ey  Tool  and  Moioii  Car  Co  Ltd.  and  Austin.  Lever 
and  quadrant  apparatus,  such  as  used  for  operating  change- 
speed  mechanism  of  motor  cars  operating  railway  signals, 
and  for  analogous  purposes. 


Specification  No.  9S,  of  1904 

The  hand  lever  is  fitted  with  a  bell-crank  lever  A,  which,  when  the 
slider  is  disengaged  from  a  notch,  retains  it  against  re-engagement, 
but  forward  movement  of  the  hand  lever  releases  it,  ready  for 
engagement  with  another  notch,  by  the  roller  B  contracting  the 
cam  surface  C. 

699    Bauer.    Electric  stoves  and  heating  and  cooking  apparatus. 

847    Gasiglia,  Plesent,  and  AlziaIu.    Boot  trees. 

966  Feld.  Treatment  of  coal  gas  and  other  gases  containing 
ammonia  and  cyanogen,  for  the  extraction  of  ammonia  and 
cyanogen  therefrom,  and  the  partial  regeneration  of  the 
agents  employed  in  the  extraction. 
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S20    Bhitish  Thomson-Houston  Co.  Ltd.  (General  Electric  Co.). 
Electric  switches  and  the  like. 


ftp 

A  motor  A  drives  through  gearing  to  operate  the  rod  B,  which 
by  means  of  toggle  levers  and  springs  receives  a  sharp  downward 
movement.  This  motion  is  communicated  to  the  switch  through 
gearing  within  the  casing  C. 

864    Alley.    Steam  engines. 

Rapid  warming  I >y  live  steam  of  multi-cylinder  engines  is  effected 
before  starting  by  means  of  by-passes  connecting  the  top  and 
bottom  of  each  cylinder,  ami  also  by  by-passes  from  the  steam 


main  to  the  first  receiver  pipe,  and  from  the  latter  to  the  next 
receiver  pipe.  Valves  are  provided  on  all  by-passes,  those  on  the 
cylinders  being  controlled  from  one  hand  level1. 

1069    Drake  and  Gorham  Ltd.,  Drake  and  Gorham.    Ray  bath. 

1117    Hughes.  Dentures. 

1135    W HirEFiELD.    Metallic  bedsteads. 

1144  Parkes  Process  and  apparatus  for  evaporating  gelatinous  and 
the  like  solutions. 

1107  Asa  Lees  and  Co.  Ltd.  and  Cleog.  Self-acting  mules  and 
twiners. 

1201  Heymann.  Folding  washstands,  designed  more  especially  for 
use  on  shipboard. 

1229  Thompson.  Means  for  effecting  communication  with  the  interior 
of  a  buoy,  boiler,  gas  chamber,  or  other  receptacle  for  con- 
taining air,  steam,  or  other  fluid,  and  for  facilitating  the 
connection  of  a  fitting  to  such  receptacle. 

1236    Livsey.    Tobacco  pipes,  cigar  and  cigarette  holders. 

1249    Bkown.  Brushes. 

1288    Dahly.    Horse  shoes. 

1323    Phakp  and  Raine.    Utilisation  of  scrap  iron  and  steel. 
1399    Glover.    Method  of  and  appliances  for  testing  the  joints  of 
pipes. 

A  circumferential  channel  is  provided  at  and  in  communication 
with  the  pipe  joint,  which  tunless  the  joint  is  defective)  forms  a 
fluid-tight  chamber.  This  chamber  is  filled  with  fluid  at  high 
pressure.    If  after  the  lapse  of  a  certain  t'ine  the  pressure  is 


maintained,  it  will  prove  that  there  is  no  leakage  at  the  joint ;  if, 
however,  the  pressure  drops,  it  will  show  that  the  joint  is  defective. 

1326    Hope,  Sugden,  and  Gardner.    Electrical  switches. 

Two  tumbler  switches  B  are  operated  simultaneously  by  the 
oscillation  of  a  pivoted  lever  C.    The  switch  is  enclosed  in  a 


moisture-tight  casing,  the  leads  entering  through  a  channel  fitted 
with  bitumen. 
1375    Cowey.    Speed  indicators  and  speed  governors. 

A  spiral  or  other  form  of  spring  has  one  of  its  ends  connected 
with  a  rotary  member  and  the  other  end  to  a  stationary  point. 
The  rotary  member  is  subject  to  the  action  of  two  forces,  tending 


to  displace  it,  about  its  axis  of  rotation  in  opposite  directions,  ore 
force  being  continuous,  the  other  intermittent.  The  intermittent 
force  is  applied  by  a  propelling  device  operated  by  that  part  of  the 
machine  whose  speed  is  to  be  indicated  or  governed. 

1403    Hadfikld.    Railway  and  tramway  frogs  or  crossings. 

The  framework  of  the  frog  consists  of  a  running  rail  A  and  a 
cheek  rail  B.    A  cisting  C  composed  of  wear-resisting  material 
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forms  two  convergent  grooves,  the  sides  of  which  are  constituted 
by  a  tongue  and  two  side  portions  both  of  which  are  flush  with 
top  of  rail. 

1450  Wilson  Bros.  Bobbin  Co.  (1900)  Ltd.  and  Earnshaw.  Shuttles 

of  looms  for  weaving. 

1451  Wilson  Bros.  Bobbin  Co.  (1900)  Ltd.  and  Earnshaw.  Shuttles 

for  use  in  weaving  looms. 

1452  Grossmann;    Method  of  manufacturing  alkali  nitrites. 

1466    Smith  and  Schute.    Cylinders  use  1  in  treiting  or  cleansing 

wool,  hair,  and  other  fibres. 
1481    British  Thomson-Houston  Co   Ltd.  (General  Electric  Co.). 

Alternating-current  electric  motors. 

A  motor  without  brush-shifting  mechanism,  which  may  readily 
be  controlled  from  a  distance  by  simply  throwing  a  switch,  and 
having  main  field  coils  and  auxiliary  field  coils  adapted  to  shift  the 
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magnetisation  of  said  main  coils, 
number  of  motors  connected  to 
taneously  reversed. 

1422    Green.  Anchors. 


With  above  form  of  motor  any 
a  single  switch  mav  be  siinul- 


The  head  of  the  anchor  is  jointed  to  the  shank  by  a  pin  A,  and 
the  crown  of  the  head  has  a  rib  B,  so  that  when  the  anchor  is 
dropped  head  first  it  falls  thereon,  causing  the  head  to  lean 


towards  one  side  or  the  other.  A  sight  pull  on  the  shank,  by 
means  of  canting  arms,  brings  the  anchor  into  proper  biting 
position. 

1482    British  Thomson-Houston  Co.  Ltd.  (Genera!  Electric  Co.). 
Alternating-current  electric  motors. 


The  motor  has  a  rotor  provided  with  two  windings,  which  are  so 
connected  that  the  maximum  potential  induced  in  one  winding  by 
the  field  of  the  motor  is  impressed  on  equi-potential  points  of  the 
other  winding. 

1483    British  Tho.mson-Hodston  Co.  Ltd.  (General  Electric  Co.). 
Alternating-current  motors. 

Consists  of  an  alternating- current  motor  having  a  primary 
member  provided  with  a  distributed  winding,  a  secondary  member 
provided  with  a  commutator  and  with  short-circuiting  brushes 
arranged  to  maintain  in  local  closed  circuits  only  those  portions  of 
the  secondary  winding  that  are  adjacent  to  the  main  field  winding, 
and  means  for  producing  an  auxiliary  field  at  an  angle,  to  the  field 
produced  by  the  primary  winding.  An  arrangement  of  short- 
circuited  conductors  for  preventing  magnetic  leakage. 


1520 

1522 
1543 
1569 

1570 

1635 


Dean.    Production  or  treatment  of  healds  for  use  in  looms,  and 

in  apparatus  for  use  therein. 
Crockett.    Manufacture  of  boots  or  shoes. 
Hawkins.    Aerial  or  flying  machines. 

Madbach  and  Kalms.     Stoves  for  drying  and  airing  damp 
apartments. 

Stanley.    Manufacture  of  tiles,  quarries,  paving  blocks,  and 
bricks. 

Hamilton.    Pistons.  . 


The  piston  consists  of  a  body  part  with  a  sleeve  secured  thereon. 
The  packing  rings  A  alternate  with  other  rings  sprung  over  the 
body,  and  the  last  of  such  rings  has  a  conical  shape  for  tightening. 


1585    Gerard.    Apparatus  for  checking  the  time  of  return  of  carrier 
pigeons. 

1605    Singer  and  Bradford  Dyers'  Association  Ltd.    Combing  and 
spinning  of  wool  and  other  animal  fibre. 

1618  Hoch  and  Hannemann.    Telescopic  tables,  telescopic  desks,  or 

the  like. 

1619  Walden.    Vertical  spring  gate  or  door  lock. 
1625    Gross.    Electric  arc  lamps. 

1642    British  Thomson-Houston  Co.  Ltd.,  Wedmore,  and  Whitcher. 
Electric  switchboard. 

The  board  comprises  a  number  of  completely  or  partially  enclosed 
cells  arranged  in  rows.  Each  cell  in  the  lower  row  is  divided  by  a 
partition,  having  a  main  supply  cable  on  one  side  and  the 


1687 

1694 
1701 
1717 
1721 


controlling  switjh  therefor  on  the  other  side.  Each  cell  in  the 
upper  row  is  similarly  divided,  a  supply  conductor  from  tho 
controlling  switch  to  the  bus-bars  being  on  one  side  of  the  partition 
and  the  bus-bars  on  the  other. 

Booth  and  Raybodld.    Suspension  gas  and  other  lamps,  chan- 
deliers, and  lamp  brackets. 
Morgan  Crucible  Co.  Ltd.  and  Fox.  Muffles. 
Sreykrer,    Cattle  food. 
Schwarz.    Flower  pots. 

Champion.     Automatic-feeding  device  for  miners'  and  quarry- 
men's  ratchet  boring  drills. 
Device  for  lessening  or  stopping  the  feed  when  the  drill  point 
encounters  a  hard  substance.    A  conical  ring  on  the  spindle,  and  a 
similar  socket  on  the  drill  head  are  normally  locked  to  rotate 


together  by  a  winged  nut  A.    Slipping  will  therefore  be  allowed  to 
occur  between  the  conical  surfaces  when  the  drill  encounters  a 
hard  substance,  and  the  feed  may  be  stopped  altogether  by  slacken- 
ing the  nut  A. 
1733    Close.    Fire-places  or  stoves. 

1740  LlDVALL.  Method  of  manufacturing  radiators  for  heating  pur- 
poses. [Date  applied  for  under  International  Convention, 
February  27,  1903.] 

A  form  of  construction  adapted  to  withstand  the  strain  caused 
by  expansion  and  contraction.  A  horizontal  section  of  one  form  of 
radiator  is  shown.    The  usual  long  side  plates  are  formed  of  a 
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number  of  separate  units,  straight  or  curved,  and  adapted,  when 
fastened  together,  to  form  wavy  or  zig-zag   shaped  radiators. 


Bpecifioation  No.  1740,  of  1904 

Suitably  curved  plates  are  used  to  close  the  top  and  bottom 
openings. 

1748    Cook  and  Chambers.    Clips  or  holders  of  stentering  machines, 

swissing  machines,  and  the  like. 
1756    Wicksteed.    Flexible  shafts. 


Comprises  a  series  of  universal  joints  connected  by  short 
spindles.  Ball  bearings  are  provided.  The  flexible  shaft  consists 
of  spirally-wound  wire  covered  by  an  exterior  casing.  The  interior 
may  be  filled  with  oil,  so  that  the  parts  work  in  an  oil  bath. 

1758  Ashworth,  Kirk,  and  Co.  Ltd.,  and  Peahce.  Feeding  mecha- 
nism of  wood  moulding  or  like  wood-working  machines. 

1763  Macleod.  Method  of  raising  and  giving  the  initial  impetus  to 
flying  machines  and  the  like. 

1769    More.    Construction  of  theatres  and  like  public  buildings. 

1778    Hutchinson.    Fittings  connected  with  aeronautical  machinery. 

1781    Wackenhuth.  Syringes. 

1804    Hey.    Construction  of  lasts  for  clogs. 

1872  Durand.  Sewing  machines,  more  particularly  for  sewing  sacks 
and  the  like. 

1881  Schdlze  and  Chemische  Fabrik  Ladenburg  G.  M.  b.  H. 
Manufacture  of  m-cresol  from  crude  cresol. 

1891  Btng.    Golf  clubs 

1892  Dudgeon.    [Soc.    Anon.    John  Cockcrill  and  Savage.)  Double- 

acting  gas  engines. 

A  method  of  constructing  gas-engine  cylinders  whert  by  they  are 
symmetrical  in  form,  to  avoid  the  internal  stresses  set  up  by 
unequal  distribution  of  metal,  and  are  capable  of  being  readily 


Specification  No.  1892,  of  1904. 

dismounted.  A  sectional  elevation  and  plan  are  shown.  The 
cylinder  is  also  able  to  freely  expand,  since  only  one  end  is  firmly 
held  by  wedges  in  sockets  formed  in  the  frames. 

1933    Marzin.    Ceramic  printing  and  the  like. 

1936    Fairweather  {Singer  Manufacturing  Co.).  Thread-controlling 
devices  for  sewing  machines. 


1937  Miller.    Light  excluders. 

1938  Linoard.    Construction  of  joints  of  earthenware  drain  pipes. 
1945    Downes.    Book  clasps. 

2007  Soc.  Anon,  des  Moteues  et  Automobiles  "  Herald."  Explosion 
motors.  [Date  applied  for  under  International  Convention 
July  6,  1903.] 


The  explosive  mixture  is  admitted  through  ports  A  in  a  sleeve  B 
which  is  adjusted  by  a  governor  or  other  means.  When  it  is 
desired  to  check  the  motor,  the  sleeve  is  moved  to  the  left  to  close 
ports  A,  while  its  other  end  uncovers  ports  to  admit  a  supply  of 
air  to  dilute  the  mixture. 

2037    Plant.    Adjustable  music  stools  and  seats. 

2041    Alltree.    Enclosed  crank  and  flywheel  system  for  gas,  oil.  and 
all  internal-combustion  engines. 

Motor  flywheels  which  are  better  adapted  to  pick  up  and  dis- 
tribute oil  in  the  crank  chamber.    The  bead  A  acts  to  throw  oil  by 


Specification  No.  2041,  of  1904. 

centrifugal  force  into  the  cylinder,  while  the  bottom  of  the  crank 
chamber  is  made  trough-shape,  so  that  the  bead  A  will  be  con- 
stantly supplied  with  oiL 

2610    Gearing.    Furnaces  and  flues  of  steam  boilers. 

A  furnace  with    outwardly  projecting   hollow  strengthening 
ridges,  the  wall  of  which  is  such  that  in  each  ridge  the  outsides  of 


the  side  walls  are  nearest  to  one  another  at  some  part  A  between 
the  outer  and  inner  part,  and  the  part  B  connecting  such  walls  is 
thicker  tl  an  the  part  connecting  the  ridges. 
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2072    Keith  and  Keith.    Incandescent  gas  burners, 
2383    Taylor.    Apparatus  for  operating  the  shutters  of  photographic 
cameras. 

2472  So:.  Anon  des  Motbobs  et  Automobiles  "Herald."  Brake 
mechanism  for  motor  vehicles  and  other  purposes.  [Date 
applied  for  under  International  Convention,  July  8,  1903.] 

A  double-a:ting  haul  brake,  operated  )>y  traction  exerted  upon 
the  lever  A,  primarily  applies  a  slight  braking  force,  and  subse- 


Specifioation  No.  2472.  of  1904. 

quently  a  strong  braking  action  is  obtained  from  the  rotation  of 
the  brake  drum  Li.  The  springs  act  to  obviate  shock  irrespective 
of  the  direction  of  the  brake  drum. 

2659    Kahn.     Spring  attachments  to  ear  trumpets  and  the  like 
appliances. 

2676    Schaeper  (Bastions  and  Wehrmann).     Electric  couplings  for 
arc  lamps  and  the  like. 


When  in  contact  plugs  A  are  held  in  spring  tubes,  and  projection 
B  of  the  stem  rests  on  balls.  To  break  contact  balls  are  pushed 
aside  by  cylinder  C,  then  both  B  and  C  pa^s  balls. 

2705    Schultz.  Bells. 

2807    Granger.    Expansion  steam  trap. 

The  valve  A  is  so  placed  that  only  a  portion  of  the  tube  is 
normally  in  connection  with  live  steam,  the  extension  B  being  open 


to  atmosphere  and  only  in  contact  with  steam  while  the  valve  is 
open.  Rapid  cooling  results,  tending  to  open  the  valve  sooner  than 
does  the  main  body.  Grinding  materials  for  the  valve  may  be 
introduced  through  a  suitable  plughole. 


2737  Stefan  and  Aub  Apparatus  for  preventing  the  transmission  of 
concussions  due  to  unevenness  of  the  roadway  to  the  framing 
or  body  of  vehicles. 

A  bar  is  mounted  loosely  on  the  wheel  axle,  and  is  so  connected  by 
levers  and  rollers  to  the  springs  that  on  the  axle  being  subjected 
to  vertical  eoncussive  force  the  force  is  converted  into  a  movement 
in  a  horizontal  direction  before  they  can  be  transmitted  to  the 
body  of  the  vehicle. 

2844  Ader.  Construction  of  vessel  adapted  to  sliile  on  the  surface  of 
the  water. 

A  vessel  adapted  to  slide  along  on  the  water  is  provided  with 
wings  and  a  tail,  which  are  regulatably  inclined  te  the  horizontal, 


eo  that  on  a  forward  motion  of  the  vessel  they  tend  to  raise  the 
same.     Air  drawn  into  cavities  on  underside  of  wings  and  tail 
help  to  support  vessel.    Air  supplied  to  propeller  blades  helps  to 
prevent  cavitation. 
2896    Page  (Salomon).    Pulleys  or  wheels. 


A  wheel  formed  of  two  members  A  and  B,  one  having  a  groove 
formed  therein,  the  other  a  co-operating  projection  ;  both  groove 
and  projection  are  bent  against  the  wheel,  locking  the  parts  together. 
2985    Pickles.    Grids  or  gratings  for  weft  forks  in  looms  for  weaving. 
2990    Arter.    Method  of  adjusting  and  locking  nuts  of  bolts  and  the 
like. 
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Specification  No.  2990,  of  1904. 

A  cap  A  embraces  the  sides  of  the  nut,  and  is  fixed  in  position 
a  pin  B  passing  through  both  cap  and  bolt. 

Johnson  (Badische  Anilin  and  Soda  Fabrilc).  Preparation  or 
manufacture  of  indigo  paste  for  direct  use  in  the  fermenta- 
tion vat. 

Conti  and  Levy.    Manufacture  of  fuel  briquettes. 
Gray.    Bottle  stoppers  for  delivering  measured  quantities. 
Ldndbf.rg  and  Lundbeeo.    Switches  for  electric  lighting  and 
heating. 

Bloxham  (Administration  der  Minen  von  Buchsweiler).  Manu- 
facture of  sodium  ferrocyanide. 

Marks  (Guenct).    Rapid  trembler  for  induction  coil. 

Brown  and  Shanks.  Cleats  or  devices  for  securing  tarpaulin 
or  canvas  coverings  on  ships'  hatches  or  like  purposes. 

Campbell.  Means  for  heating  cabins  and  passages  of  pas- 
senger vessels  by  steam. 

Mobbs  and  Mobbs  and  Lewis  Ltd.  Hinged  lasts  for  boots 
and  shoes. 

Jones  and  Jones.    Metal  travelling  trunk. 
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4516    Larsson.    Foldable  supports  for  plants  and  the  like.  [Rights 

under  Patents,  etc.  Act,  1901,  not  granted.] 
4626    Norton  and  Hellewell.    Means  for  and  method  of  treatiug 

or  finishing  pile  fabrics. 
4690    Faroux.    Mono-rail  traction. 

The  bearing  surfaces  of  the  rail  in  contact  with  the  wheel  rims 
are  inclined,  the  rim  of  the  driving  wheel  being  made  so  that  it 
presents  only  one  point  of  contact  with  each  of  the  inclined  faces 
of  the  rail,  this  being  converted  into  line  contact  during  movement. 
4742    Miners'  Safety  Explosive  Co.   Ltd.   and  Levett.  Safety 
explosives. 

4998    Johnson  (Badische  Anilin  and  Soda  Fabrik).    Manufacture  ai  d 

production  of  colouring  matters  of  the  anthracene  series. 
5057    Bunting.    Flooring  cramps. 
5237    Morgan.    Safety  guard  for  hatchets  and  adzes. 
5291    Dettmer.  Blowpipes. 
6045    Wilkins.    Supports  for  street  decoration. 

6115    Clayton  and  Shuttleworth   Ltd.   and  Kidd.  Thrashing 


6177 

6262 


6429 


Morgan. 
Dettmer. 
Wilkins. 
Clayton 

machines. 
Rogers  (Rennie).  Grapnel. 

Fisher  and  Gatliffe.     Preparation    and  compounding  of 
ingredients  for  the  purpose  of  an  article  of  food  or  spice  for 
poultry,  game,  and  the  like. 
Lake  (Risso).    Elastic  insulating  clutches  for  electric  dynamos 
and  motors. 

The  clutch  is  to  be  used  when  the  two  shafts  to  be  connected 
are  in  alignment.  The  members  A  B  are  provided  with  recesses  as 
shown,  into  which  rubber  cylinders  are  placed.     To  couple  the 


shafts  the  recesses  in  each  member  are  brought  into  alignment ; 
the  rubber  cylinders  will  act  as  elastic  keys,  securely  connecting 
the  parts  together. 
6946    Erith.    Apparatus  for  purifying  and  softening  of  water. 

Only  one  reagent  is  used.    Thorough  mixing  of  the  water  and 
reagent  takes  place  on  trays  in  the  heating  chamber  without  the 
usual  mixing  mechanism. 
7142    Rocco.    Intermittent  light    pparatus  for  sea  lights  and  other 
purposes. 

Carter.    Single-trigger  mechanism  for  double-barrel  guns. 
Imray  (Kalker  Werkzeugmaschinenfabrik  Brctier,  Schumacher, 
and   Co.,   Akt.-Ges.).      Combined    steam  and  hydraulic 
hammers. 

Renger.    Braking  device  for  carriages. 

Lake  {Fried.  Krupp  Akt.-Ges.  Grusonwerk).  Cooling  of  guns. 
Albert.    Method  of  producing  metal   matrices  for  making 

electrotype  printing  plates. 
Mathey.    Elastic  wheels  for  vehicles.    [Date  applied  for  under 

International  Convention,  June  8,  1903.] 
K  \ppeler.    Plaiting  or  braiding  machines. 
Von  Schmaedel.    Manufacture  or  treatment  of  paper  for  print- 
ing.    [Date  applied  for  under  International  Convention, 
May  16,  1903.] 
Gaertnei:     Cork  extractors. 

Robergel.     Machines  for  making  spokes.     [Date  applied  for 
under  International  Convention,  May  1,  1903.] 
Menier.    Grinding  or  crushing  machines.    [Date  applied  for 

under  International  Convention,  May  19,  1903.] 
MENIER.    Grinding  or  crushing  machines.    [Date  applied  for 

under  International  Convention,  June  6,  1903.] 
Ernst.    Sausage-filling  machines. 

Elektrizitats  Act.-Ges.  vorm  W.  Lahmeyer  and  Co.  Safety 
devices  for  protecting  dynamo  electric  machinery  and  the 
like  against  the  excessive  voltage  occurring  when  they  are 
switched  in  or  out.  [Date  applied  for  under  International 
Convention,  June  27,  1903.] 
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The  diagram  shows  one  form  of  safety  device.    When  the  main 
switch  A  is  closed  the  excessive  voltage  is  transferred  from  the 
dynamo  to  the  self-induction  coil  B,  which  under  normal  condi 
tions  is  rendered  inop-rative  by  short  circuiting  the  switch  C. 
11289    Fdmends.  Incubator.. 

11456    Hansen,  Muller,  and  Cablsson.    Apparatus  for  effecting  the 

exchange  of  shuttles  in  automatic  looms. 
11537    W.  A.  S.  Benson  and  Co.  Ltd.  and  Andrews.    Pendant  gas 

and  other  lamps. 


11925  Hornsey.  Safety  lowering  apparatus,  chiefly  designed  for  use 
as  a  fire  escape. 

11973    Trochazka  and  Prochazka.    Shoring-up  device  for  ships. 
12161    Hopkinson,  Kilburn,  and  J.  Hopkinson  and  Co.  Ltd.  Stop 
valves. 

13267    Lake  (Casartclli).    Calendars  or  date  indicators. 

13467    Hazslinszky  and  Simay.     Specific  against  swine  fever  and 

process  of  manufacturing  same. 
13493    Peace.    Pneumatic  tyres. 

13941    Lake  (Oehler).    Manufacture  of  mordant  dyes. 
14380    Stanger.    Electro-medical  baths. 

14476    Worcester.    Postal  notes  or  instruments  of  monetary  value. 
14936    Bridgeford  and  Roberts.    Combination  tool  for  bricklaying. 
15128    Eckstein.    Treads  for  staircases,  landings,  foot  paving,  floors, 
and  the  like. 

15258  Arnheim.  Electrc-maguetic  switch  devices  for  telephone 
stations.  [Rights  under  Patents,  &c,  Act,  1901,  not 
granted.] 

15764  Pancoast.  Fastening  devices  for  papers,  envelopes,  and  the 
like.  [Date  applied  for  under  International  Convention, 
July  18,  1903.] 

15866    Arbogast,  Arbcgast,  Arbogast,  Arbogast,  and  Arbogast. 

Method  of  manufacturing  glassware.     [Date  applied  for 

under  International  Convention,  July  16,  1903.] 
16281    Werle.    Grinding  wood  for  the  manufacture  of  paper.  [Date 

applied  for  under  International  Convention,  November  28, 

1903.] 

16320    Grossmann.    Speed  indicator. 

16502  Lorrain  (Hamilton  Manufacturing  Co.).  Locomotive  car 
pullers. 

17491  Cady.  Capped  bottle  opener  and  temporary  closure.  [Date 
applied  for  under  International  Convention,  January  6,  1904.] 

17672  Dymond  {Watson  and  Wheeler),  Induction  coils  for  medical 
and  other  purposes. 

17768  Claremont  and  Stratton.  Carriages  for  carrying  cable  drums 
and  other  things. 

17820    Berger.      Phonographs,  gramophones,   and    similar  sound- 
reproducing  and  recording  machines. 
18178    Steinheimer  and  Miller.    Devices  for  trimming  hoofs. 
18244    Pacey.    Curtain  clip  or  fastener. 
18257    Panford  and  Collin.    Fluid  tank  indicators. 
18450    Grifft.    Weighing  machine. 

18561    Linkleter.    Live  rail  protections  for  electric  railways. 
18567    Walker  (Ray).    Steam  engines. 

An  automatic  duplex  double-acting  engine  rendering  valves  and 
valve  gear  unnecessary. 

18662  Bassinger  and  Lang.  Bill  heads  or  statement  sheets  and 
envelopes. 

18747  Radcliffe.  Hydraulic  presses  for  tobacco  and  other  materials. 
19007    Barbour  and  Montgomery.    Preparing  machinery  for  flax, 

hemp,  and  similar  fibres. 
19017    Leber.    Self-centering  chuck. 
19067    Baudoux.    Glass  melting  furnaces. 

19226  Lake  (Bucknam).  Engines  for  compressing  or  pumping  air  or 
other  fluids. 

19895  Klejn.  Kneading  machine.  [Date  applied  for  under  Inter- 
national Convention,  September  8,  1903.] 

19419  Chapman.  Means  for  removing  static  electricity  from  paper, 
yarn,  power  belts,  and  other  articles  or  substances  charged 
therewith. 

19564    Schwarzenbach  and  Lier.    Dobbies  for  looms  for  weaving. 
19756    Parkerson.    Water  motor. 

20000  Fortescue.  Coils  for  electrical  apparatus.  [Date  applied  for 
under  International  Convention,  September  30,  1903.] 

20003  Birkeland  and  Eyde.  Proeess  and  furnace  for  subjecting 
solid  materials  to  the  action  of  the  electric  arc.  [Date 
applied  for  under  International  Convention,  Sept.  19,  1903.] 

20091    Coppen.    Candlesticks  or  candle  holders. 

20104    Schneider.    Apparatus  for  loading  ordnance. 

20174    Peese.    Washing  machines. 

20248    Scheuber.    Kazurs  and  razor  guards. 

20273  Bromhead  (Chcmische  Fabrik  HeTfenberg  Ltd.).  Process  for 
the  production  of  a  stable  non-alcoholic  solution  of  iron- 
peptone  or  iron-manganese-peptone. 

20478    James  (Crchore).    Telegraph  systems. 

20514  Westwell  and  Wadsworth.  Mechanism  for  operating  circular 
boxes  of  looms. 

20531  Boult  (Elektricitats-Ges.  Zschockelt  m.  b  H.)  Protectors  or 
polishers  for  commutators,  collector  rings,  and  the  like  in 
electric  machines. 

20689  Schneider.  Regulation  or  control  of  dynamo  electric  machines 
and  electric  motors. 
Two  or  more  circular  rows  of  polar-extension  pieces  correspond- 
ing in  number  with  that  of  the  field-magnet  poles,  but  independent 
of  the  latter,  are  adapted  to  be  angularly  displaced  about  their 
centre  in  such  a  manner  as  to  shift  the  extension  pieces  relatively 
to  the  poles,  thereby  obtaining  a  variation  of  the  effective  lines  of 
force  by  the  simultaneous  variation  of  the  reluctance  of  the  main 
circuit,  and  of  the  deflected  lines  of  force  between  the  consecutive 
poles. 
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20629    Rosenfeld.    Illusion  apparatus. 
20G99    Carpenter.    Steam  boilers. 
20760    Sohauman.    Steam  engines. 
20785    Smith.    Garment  fasteners. 
20844    Sim.    Paper  or  like  sheet  holder. 

20893  Backus,  Hilton,  and  Gallup.  Apparatus  for  re-setting  pins 
for  bowling  alleys. 

21047  Darxens.  Manufacture  of  certain  aldehydes  and  intermediate 
products.  [Date  applied  for  under  International  Conven- 
tion, Nov.  28,  1903.] 

21108  Campbell.  Concentric  scraping  or  cutting  appliance  with 
changeable  adjustable  cutters. 

21126  Wilson.  Combined  file  and  binder  for  newspapers  and  such 
like  material. 

21136  Clarke,  Chapman,  and  Co.  Ltd.  and  Woodeson.  Means  for 
distributing  actuating  fluid  in  engines  or  motors. 

21203  Fischer.  Motor  vehicles.  [Date  applied  for  under  Inter- 
national Convention,  June,  24,  1904.] 

There  is  arranged  on  the  front  axle  a  bearing  sleeve,  which  is 
capable  of  rotating  vertically  <  n  the  horizontal  pin  ;  when  a 
wheel  is  raised  by  a  stone,  the  axle  will  turn  without  the  spring 
being  twisted,  and  the  shock  is  reduced  by  one  half. 

21397  Cadgene.    Machinery  used  in  dyeing,  bleaching,  or  washing 

fabrics  in  the  piece. 

21398  Luciani.    Machine  for  use  iu  the  manufacture  of  gunpowder 

sheets. 

21406    Marks  (Rosenthal).    Mounting  of  shafts  between  two  girders 

or  in  similar  positions. 
21471    Risse  and  Clausen.    Non-refillable  bottles. 
21656    Prudon.     Bicycles.     [Date  applied  for  under  International 

Convention,  October  8,  1903.] 
21731    Gerlach  and  Quaedvlieg.    Apparatus  for  removing  hair  from 

hides  and  skips. 

21760  Conolly.  Safety  appliances  to  prevent  dangerous  accidents 
iu  the  shafts  or  wells  of  passenger  and  goods  elevators. 

21781  Thompson  (Hall).  Evener  or  feed  regulating  mechanism  for 
cotton  openers  and  like  machines. 

21864    Jones.    Medical  or  surgical  swabs. 

22064  Farbwerke  vor.m.  Meister,  Lucius,  and  Bruning.  Manu- 
facture of  phenyl  -  methyl  -  amidochloropyrazole.  [Date 
applied  for  under  International  Convention,  Nov.  11,  1903]. 

22105  Gatwood  and  Willans  Spring  buffers  for  rolling  stock, 
specially  applicable  for  " converting "  "dead  or  dumb" 
buffered  vehicles  into  spring  buffered  vehicles. 

22172  von  Livonii  s,  nee  Schlegel.  Press  or  cupboard  for  cooking 
utensils. 

22237    Hillmeh.    Liquid  meter. 

22287    Lundberg  and  Lundbero.    Electrical  switches. 

A  pendant  switch  operated  by  the  rod  A  which  slides  backward 
and  forward  according  to  the  "  on "  or  "  off "  position.  The 


C 


contacts  B  are  separated  by  an  insulating  block,  which  also 
supports  the  rod  A.    An  elevation  and  plan  of  the  switch  are 
shown,  and  a  variable  leverage  is  imported  to  the  contact  arm  C. 
22301    Boult  (Bayerischc  Bctonbaitejesellschaft  G.  m.  b.  H.)  Building 

blocks  or  structures. 
22389    Heys  (Castncr  Electrolytic  Alkali  Co.).    Closing  or  sealing 

device  for  cans,  barrels,  drums,  or  the  like. 
22396    Sim.    Perfume  diffusing  or  distributing  article  or  apparatus. 

22415  Iverson!    Method  for  turning  bags. 

22416  Iverson.    Pneumatic  bag  turning  machines. 
22418    Schaefer.    Fire  extinguishers. 

22420    Muller.    Music  rests  for  keyboard  musical  instruments. 
22423    Fairweather  (Nettlelon).    Composition  of  matter  for  fireproof 
paint  or  coating. 

22432    Mayer.    Bifocal  lenses  and  the  method  of  grinding  same. 
22442    Carney  and  Gorton.    Riveting  machines. 
22453    Rust.    Process  of  making  butter. 

22459  Gregoire.  Process  and  apparatus  for  loading  coke  from  coke 
furnaces  into  trucks,  and  the  simultaneous  separation  of 
ashes  and  small  coke  therefrom. 

22468  Turner.    Powder  holding  and  delivering  devices. 

22469  Howl,  Wood,  and  Wright.    Forced-draught  furnaces  and  the 

like. 

22473    Vom  Hagen.    Cycle  wheel  rim. 

22500  Musgrave.    Gauge  for  guillotine  machines. 

22501  Thomson.     Multiple  cutting  die  for  cutting  paper,  leather, 

sheet  rubber,  and  like  materials. 


22508    Rollins.    Metallic  packing. 

22516  Rinehart.  Stylus  bars  or  holders  for  sound  recording  and 
sound  reproducing  instruments  or  machines. 

22536  Siemens  Bros,  and  Co.  Ltd.  (Siemens  Schuckertwerke 
G.  m.  b.  H.).  Auxiliary  appliance  for  the  prevention  of  the 
occurrence  of  excess  pressures  on  switching  on  and  off  elec- 
trical installations  of  high  voltages,  applicable  also  for 
testing  purposes. 
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If  the  unloaded  cables  A  are  to  be  separated  from  the  network 
P>,  the  switches  C  D  of  the  auxiliary  appliance  are  closed  ;  the 
switches  E  are  then  opened,  and  the  direct  connection  between 
cables  A  and  network  B  thereby  broken  ;  the  switches  C  are  then 
opened,  whereby  the  cables  A  are  deprived  of  their  pressure  ; 
finally,  by  opening  the  switches  D,  the  cables  are  separated  from 
the  auxiliary  appliance. 

22538    Duff,  Latshaw,  and  Rhodes.    Vehicle  wheels. 
22545    Marks  (Crown  Cork  and  Seal  Co.).    Tool  for  forming  the 
necks  of  bottles. 

22547    Lake  (Chemisch-Technische  Fabrik  Dr.  Alb.  R.  W.  Brand  and 

Co.,  G.  m.  b.  H.).    Process  for  colouring  natural  stone. 
22560    Mersekeau.  Bedsteads. 

22570    Dierichs.    Appliance  for  measuring  the  size  of  the  foot. 
22624    Potschke.  Churns. 

22649    Rath.    Apparatus  for  sorting  nut-coal  and  similar  material, 

and  for  relieving  it  of  water. 
22^69    Gruneberg.    Brush-making  machines. 
22670    Newton.    Screw-cutting  machines. 
22675    Sibbald.    Collar  fastening  devices. 

22703    Lewis.    Apparatus  for  operating  tramway  and  railway  points, 

switches,  and  signals. 
22712    Woelke.    Dough  shaping  rollers. 

22729  Parkinson.    Removable  wall  and  ceiling  coverings. 

22730  Shoppee.    Facing  bricks. 

22751    Thompson  (Claphqm),    Detachable  flier  spindle. 
22753    Wilton  and  Wilton.    Oil  fuel  burners. 

22756    Boult  (Sudenburger  Maschinenfabrik  and  Eisemjiesserei  Act.- 

Gts.).    Shaft  bearings. 
22774    Smith.    Method  of  preparing  the  leather  in  the  manufacture 

of  the  soles  of  boots  and  shoes. 
22788    Tripp,  Jackson,  and  Jackson.    Fountain  pens. 
22796    Croucher.    Muscle-exercising  apparatus. 

22800  Finister.    Spring  mattresses. 

22801  Mockel.    Vehicles  for  advertising. 

22802  Barrett.    Combined  balloon  and  parachute  for  raising  and 

dropping  printed  advertising  circulars. 

22804  Clackett.    Adjustable  screwing  die  and  holder  therefor. 

22805  Parker.    Art  of  making  matches. 

22807    Greenfield.    Manufacture  of  screw-threaded  pipes,  tubes,  or 
rods. 

Manufacture  of  a  screw-threaded  pipe  by  forming  one 'or  more 
longitudinal  grooves  in  the  outer  surface  of  the  same  ;  embedding 
a  brazing  material  and  a  flux  therein,  winding  a  metal  thread 
therearound,  then  heating  the  entire  mass  until  the  brazing 
matei'ial  fuses. 

22815    Boult.    (Cie.  pour  la  Fabrication  des  Compteurs  et  Materiel 

d'Usines  d  Gaz).    Gas  purifiers. 
22861    Orywall.    Penholder  with  pens  giving  off  different  inks. 
22863    Moullin  and  Doubtfire.    Brilliant  glaze  for  use  with  starch. 
22882    Smith.    Gate  post  "  falls  "  or  like  attachments. 
22896    Lavalley.    Garden  frames.    [Date  applied  for  under  Inter 

national  Convention,  February  25,  1904.] 
22940    Reaney.    Manufacture  of  hydrated  lime  from  quick  lime. 
23031    Render.    Fuse  heads  for  electric  blasting. 
23163    Barthels.  Nose-bag. 

23790    Nickolay  and  Milligan.    Pneumatic  tyres. 


[Owing  to  the  large  number  of  Patent  Applications  included 
this  week  we  have  been  prevented  from  illustrating  as  many 
of  the  Completed  Specifications  as  we  had  intended^ 
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Barrow-in-Furness. — An  order  for  ten  submarines  of  the 
type  commented  on  in  previous  notes,  viz.,  Bl,  has  been  placed 
by  the  Admiralty  with  Vickers,  as  a  result  of  the  very  satis- 
factory deep-water  performances  of  submarine  Bl.  The  Vickers' 
firm,  who  own  the  Holland  patent  so  far  as  Great  Britain  is 
concerned,  have  wonderfully  improved  this  little-known  craft 
from  the  original  Holland  design.  Hitherto  it  is  to  be  feared 
that  submarines  have  been  little  more  than  death  traps,  and 
equally  dangerous  almost  to  friend  as  to  foe.  Now,  with  the 
experience  borne  of  experiment  and  also  unfortunately  disaster, 
a  type  of  submersible  boat  has  been  evolved  which,  though  still 
capable  of  improvement  in  detail,  nevertheless  is  superior  to 
anything  else  yet  made  in  this  or  any  other  country.  The 
petrol  engines,  which  drive  this  boat  while  she  is  at  the  surface, 
have  a  horse  power  of  about  600.  The  Barrow  Hematite  and 
Steel  Company  are  making  the  plates  for  these  boats.  It  is 
interesting  to  note  that  a  submarine  costs  about  J40.000.  Of 


scout  and  the  troopship  are  to  return  to  Barrow  to  complete 
their  fitting.  The  Government  have  approved  a  new  type  of 
3-pounder  Hotchkiss  introduced  by  Vickers,  and  orders  have 
been  placed.  This  firm  are  also  largely  participating  in  the 
orders  involviug  an  outlay  of  £2, 500,000  for  new  field  artillery 
for  the  British  Army.  The  Iron  and  Steel  trade  is  distinctly 
brighter,  as  has  been  evidenced  by  recent  company  reports,  and 
let  us  hope  that  this  is  an  augury  of  better  and  brisker  business. 
Reports  in  this  line  are  distinctly  favourable  from  Barrow, 
Askam,  Milium,  and  Ulverston  iron  works.  The  chairman  of 
directors  of  the  Millom  and  Askam  Iron  Company  states  in 
his  report  that  the  outlook  is  very  much  brighter  than  it  has 
been  for  some  time. 

Belfast- — During  the  month  of  December  Messrs.  Workman, 
Clerk,  and  Company  Limited  launched  the  Regina,  a  vessel 
250  ft.  in  length  and  about  1,300  tons  gross.  The  vessel  has 
been  built  to  the  order  of  Messrs.  R.  Truffin  and  Company,  of 
Havana,  and  is  the  first  vessel  built  and  launched  under  the 
Cuban  flag  since  that  state  secured  its  independence.  It  is 
specially  designed  to  carry  molasses  in  bulk  between  ports  on 
the  Cuban  coast.  The  engines  and  boilers  were  supplied  by  the 
builders.  A  question  of  extreme  importance  to  Messrs.  Harland 
and  Wolff  has  arisen  in  connection  with  the  repairs  carried  out 
to  the  St.  Louis  and  other  American-built  ships.    When  tfie 
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INDIAN  TROOPSHIP  DUFFER  IN  BUILT  BY  MESSRS.  VICKERS,  SONS,  AND  MAXIM  LIMITED. 


this  sum,  of  course,  the  greater  proportion  is  constituted  of 
labour  charges.  There  is  every  prospect  that  Vickers  will  be 
very  busy  shortly  in  the  gun-mounting  department.  New 
orders  are  in  for  guns  for  a  battleship  of  the  Lord  Nelson 
class,  guns  for  two  cruisers  of  the  Minotaur  class,  and  also  for 
guns  for  a  new  Italian  cruiser.  Garrison  mountings  are  also  on 
order  for  Canada.  Gun-mounting  manufacture  now  constitutes 
the  chief  engineering  work  carried  on  at  the  Barrow  works  of 
Vickers,  and  the  greater  part  of  those  vast  works  are  laid  out 
for  their  manufacture.  The  Vickers  12  in.  and  9'2  in.  gun 
mountings  are  now  the  standard  for  the  British  Navy.  No  new 
shipouilding  orders  have  been  received.  Work  at  present  in 
hand  includes  the  big  Japanese  battleship  ordered  just  before 
the  outbreak  of  the  \var,  and  the  cruiser  Natal  for  the  British 
Government.  The  scout  Sentinel  has  left  Barrow  for  her 
trials,  on  which  she  is  engaged  at  the  time  of  writing.  She  is 
des'gned  with  a  view  of  attaining  a  speed  of  25  knots.  She  is, 
as  nost  of  our  readers  will  know,  something  between  a  torpedo- 
boat  destroyer  and  a  third-class  cruiser,  and  is,  as  her  class 
name  implies,  for  scouting  over  considerable  distances,  where 
a  destroyer  would  be  useless  owing  to  her  small  bunker  capacity. 
The  troopship  Dufferin  is  also  at  present  working  her  sea  trials. 
We  give  a  photograph  of  this  boat  as  she  laid  in  the  Ramsden 
Dock  at  Barrow  before  proceeding  to  her  trials.    Both  the 


St.  Louis  came  to  Belfast  for  repairs  and  overhaul  in  July  last 
it  gave  rise  to  a  keen  sense  of  irritation  amongst  American 
shipbuilders  and  in  labour  circles  in  the  States,  who  threatened 
to  compel  the  United  States  Government  to  put  some  laws 
in  operation  which  would  involve  the  payment  of  such  heavy 
duty  as  would  make  future  competition  of*  this  kind  impossible. 
This  duty,  it  is  now  said,  the  Treasury  Department  has  decided 
to  claim,  and,  in  the  case  of  the  St.  Louis,  is  exactly  one  half 
the  entire  contract  price.  As  the  law  under  which  this  duty 
is  levied  was  passed  to  prevent  American  vessels  on  the  great 
lakes  being  repaired  in  Canada,  and  the  Shipping  Trust  claims 
that  only  by  an  illegal  interpretation  can  it  be  interpreted  to 
apply  to  Transatlantic  vessels,  there  can  be  no  doubt  that  the 
question  now  raised  will  be  fought  out  in  the  Supreme  Court 
of  the  United  States.  In  the  meantime  the  St.  Louis  has  left 
for  America.  As  a  large  amount  of  repair  work  is  done  for 
the  Shipping  Trust  in  Belfast,  the  question  is  being  keenly 
followed  here.  At  present  the  old  White  Star  liner  Germanic, 
which  has  been  re-named  the  Ottawa,  and  will  in  future  run 
on  the  Dominion  Line's  Canadian  service,  is  being  overhauled. 
The  output  on  the  Lagan  for  the  past  twelve  months  is  the 
lowest  recorded  for  many  years.  Since  1st  January  last  the 
number  of  vessels  launched  by  Messrs.  Harland  and  Wolff  has 
been  six,  with  a  gross  tonnage  of  31,878,  aarainst  eight  in 
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1903,  with  a  gross  tonnage  of  110,463.  Messrs.  Workman, 
Clark,  and  Company  Limited  launched  during  the  year  twelvj 
ships,  with  a  tonnage  of  44,272,  against  seven  in  1903,  with  a 
tonnage  of  44,738.  It  will  thus  be  seen  that  Workman,  Clark, 
and  Company  Limited  have  turned  out  more  work  than  Harland 
and  Wolff  Limited,  a  rather  unusual  state  of  affairs.  Although 
the  low  figures  returned  by  Harland  and  Wolff  seem  to  point  to 
a  bad  state  of  depression,  this  is  not  so  serious  as  the  figures 
would  indicate,  although  the  year  has  been  a  dull  one  in  the 
yard.  A  great  part  of  the  tonnage  for  last  year  was  made  up 
by  the  launch  of  several  very  large  ships  in  the  latter  part 
of  the  year,  and  so,  although  included  in  last  year's  returns, 
all  the  fitting  out  has  been  done  this  year.  Moreover,  the  large 
building  slips  recently  vacated  by  these  ships  are  again  occupied, 
and  the  tonnage  in  hand  is  large.  Three  steamers  well  on 
towards  completion  represent  a  total  tonnage  of  62,000,  or  twice 
as  much  as  this  year's  returns.  They  are  the  White  Star  liner 
Adriatic  (23,763  tons),  a  Holland-American  liner,  and  a 
Hamburg-American  liner,  each  of  nearly  20,000  tons.  The 
latter  will  be  named  the  America,  and  will  be  one  of  the  finest 
liners  afloat.  There  is  also  in  hand  a  first-class  passenger 
steamer  of  10,000  tons  for  the  Royal  Mail  Steam  Packet  Com- 
pany, and  another  order  for  the  same  company  is  reported  to 
have  been  placed.  There  are  also  several  smaller  vessels  on 
the  stocks.  At  Workman,  Clark,  and  Company's  yard  the 
prospects  for  the  coming  year  are  fairly  bright,  and  extra  hands 


by  Messrs.  Connell  and  Company,  Whiteinch,  with  10  vessels  of 
40,956  tons,  fully  12,000  tons  over  the  previous  year.  Barclay, 
Curie,  and  Company,  Whiteinch,  had  10  vessels  of  36,408  tons, 
fully  15,000  tons  over  1903.  Denny  Brothers,  Dumbarton,  were 
not  quite  up  to  their  last  year's  turn  out,  but  nevertheless  had 
a  total  of  10  vessels  of  27,807  tons.  John  Brown  and  Company 
Limited,  Clydebank,  do  not  show  up  quite  so  well  as  they  have 
done  in  the  past,  with  only  23,150  tons'  shipping  and  28,900 
indicated  horse  power  engineering.  D.  and  W.  Henderson  and 
Company  Limited,  Partick,  show  a  fair  increase  of  trade,  with 
14  steamers  of  21,346  tons,  with  engines  of  16,900  indicated 
horse  power.  Scott's  Shipbuilding  and  Engineering  Company 
Limited,  Greenock,  maintain  a  forward  place  amongst  builders 
and  engineers,  having  turned  out  6  vessels  of  19,721  tons,  with 
engines  of  28,875  indicated  horse  power.  The  twin  armoured 
cruiser  Argyll  accounts  for  the  extraordinary  proportion  of 
horse  power  indicated  above.  Messrs.  A.  Stephen  and  Sons, 
Lintliouse,  hardly  show  up  so  well  this  year,  but  the  new  turbine 
Virginian,  for  the  Allan  Line,  brings  their  tonnage  over  the 
19,000  tons,-  with  23,200  indicated  horse  power  of  marine 
engines.  Messrs.  A.  McMillan  and  Son  Limited,  Dumbarton, 
with  6  vessels  of  fully  18,000  tons,  show  a  large  increase  on 
the  previous  year's  trade.  Messrs.  A.  Rodger  and  Company, 
Port  Glasgow,  show  a  trifle  less  tonnage  than  previously,  but 
7  vessels  of  15,269  tons  with.  9,400  indicated  horse  power  of 
engineering,  leaves  little  room  to  grumble.    Messrs.  Napier 


LAUNCH  OF  THE  ALLAN  TURBINE  LINER  VIRGINIAN  AT  THE  YARD  OF  MESSRS.  ALEX/ STEPHEN  AND  SONS  LIMITED,  GLASGOW,; 


have  recently  been  taken  on.  Apart  from  the  fitting  out  of  the 
Victorian,  the  most  important  job  the  firm  has  on  hand  now  is 
the  new  P.  and  O.  liner  Delta,  a  vessel  of  8,000  tons,  and  engines 
of  7,500  indicated  horse  power.  There  is  also  a  Harrison  liner 
on  the  stocks,  and  there  are  a  number  of  other  orders  on  hand. 
It  is  also  said  that  a  contract  is  about  to  be  placed  for  other 
two  turbine  steamers. 

Clyde- — The  year  closes,  comparatively  speaking,  not  so  bad 
for  1904,  notwithstanding  the  persistent  cry  of  poor  trade  for 
the  past  few  months.  Compared  with  1903,  according  to  the 
official  returns,  the  gross  tonnage  launched  is  only  about  6  per 
cent  less  for  1904,  while  in  marine  engineering  the  indicated  horse 
power  turned  out  for  the  year  is  not  7  per  cent  less  than  that 
of  1903.  Up  to  date  the  official  returns  give  the  launches  for 
the  year  as  319  vessels  of  all  kinds.  The  aggregate  tonnage 
is  given  as  420,958  tons,  with  an  aggregate  indicated  horse 
power  of  over  283,900,  while  the  aggregate  horse  power  of  all 
the  marine  engines  built  in  the  Clyde  district  was  fully  408,000 
indicated  horse  power,  a  proof  that  a  goodly  number  of  vessels 
built  elsewhere  are  engined  from  this  locality.  Of  course,  the 
number  of  vessels  re-engined  during  the  year  accounts  for  the 
excess  in  a  large  degree.  In  shipbuilding,  Messrs.  Russell  and 
Company,  Port  Glasgow,  hold  first  place,  with  18  vessels  of 
73,689  tons,  being  an  increase  of  27,879  over  1903.  Followed 


and  Miller  Limited,  Yoker,  show  very  favourably  compared 
with  last  year,  5  vessels  of  14,195  tons,  or,  with  cargo  erections 
added,  15,184  tons,  and  10,200  indicated  horse  power  of  marine 
engineering,  marks  business  on  the  upgrade.  Messrs.  Wm. 
Hamilton  and  Company,  Port  Glasgow,  are  the  only  other  firm 
in  the  Clyde  responsible  for  over  10,000  tons  of  shipbuilding. 
They  had  3  vessels  of  10,695  tons,  with  2,390  indicated  horse 
power  of  marine  engineering.  While  the  Fairfield  S.  and  E. 
Company,  Govan,  had  only  4  vessels  of  6,956  tons  to  their 
credit,  they  turned  out  36,485  indicated  horse  power  marine 
engineering.  Wm.  Siemens  and  Company  Limited,  Renfrew, 
may  be  noted  with  11  vessels  of  7,120  tons,  yet  they  had  10,270 
indicated  horse  power  of  engines;  as  also  the  Clyde  S.  and  E. 
Company  Limited,  Port  Glasgow,  3  vessels  of  6,501  tons,  and 
9,700  horse  power  marine  engines.  Messrs.  Fleming  and 
Ferguson,  Paisley,  also  claim  notice,  with  10  vessels  of  4,880 
tons,  and  10,400  indicated  horse  power  marine  engines;  as  also 
the  Ailsa  Shipbuilding  Company,  Troon  and  Ayr,  10  vessels  of 
5,743  tons,  and  8,705  horse  power  engines;  Messrs.  Caird  and 
Company,  Greenock,  3  vessels  of  5,147  tons,  with  9,500  indicated 
horse  power  of  machinery;  and  thei  Campbeltown  Company,  with 
3  vessels  of  4,976  tons,  and  4,050  horse  power  of  engines.  In 
marine  engineering  alone,  Messrs.  David  Rowan  and  Company, 
Glasgow,  have  turned  out  during  the  year  18  sets  of  engines, 
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with  a  total  of  29,720  indicated  horse  power.    Messrs.  Ross  and 
Duncan,  Govan,  turned  out  23  sets  of  engines,  aggregating 
9,835  indicated  horse  power,  boilers  included,  with  a  further 
15  boilers  for  engines  of  6,560  horse  power  aggregate.  Messrs. 
Campbell  and  Calderwood,  Paisley,  turned  out  22  sets,  with  an 
aggregate  indicated  horse  power  of  2,045.    Messrs.  Rankin  and 
Blackmore,  Greenock,  turned  out  7  sets,  totalling  up  to  20,150 
indicated  horse  power,  and  they  report  the  work  on  hand  to 
be  21,000  indicated  horse  power.    W.  V.  V.  Lidgerwood,  Coat- 
bridge, show  a  total  of  28  sets,  aggregating  9,170  indicated 
horse  power.    The  foregoing  comprise  the  larger  returns  for 
the  year,  but  there  are  numerous  firms,  builders  and  engineers 
combined,  whose  dual  out-turn  runs  from  two  to  ten  thousand 
tons,  and  horse  power  inclusive.      The  orders  booked  during 
December  run  to  close  on  35,000  tons  ascertained,  the  C.P.R. 
contract  with  Fairfield  not  being  reckoned  in.    Messrs.  Russell 
and  Company,  Port  Glasgow,  have  contracted  to  build  a  steamer 
of  10,000  dead-weight  carrying  capacity  for  Messrs.  Andrew 
Weir  and  Company,  shipowners,  Glasgow.    She  will  be  engined 
by  Messrs.  Rankine  and  Blackmore,  triple  expansion,  and  of 
3,500  indicated  horse  power,  with  a  speed  of  12  knots.  Messrs. 
Gow,  Harrison,  and  Company,  shipowners,  Glasgow,  have  also 
contracted  with  the  same  builders  for  a  steamer  of  8,000  tons 
carrying  capacity.    Messrs.  Rankine  and  Blackmore  will  also 
supply  boilers  and  engines  for  this  steamer,  and  this  same 
engineering  firm  have  contracted  to  supply  the  engines  and 
machinery  for  a  large  vessel  building  at  Messrs.  McMillan  and 
Sons   Limited,    Dumbarton.      Messrs.    Caird   and  Company, 
Greenock,  have  been  commissioned  to  build  and  complete  a 
passenger  and  cargo  steamer  of  8,000  tons  by  the  P.  and  O. 
Company;  this  is  the  class  of  ship  most  to  be  desired  in  the 
interest  of  the  allied  and  dependent  trades  linked  up  with 
shipbuilding.      Messrs.   Robt.  Duncan  and   Company,  Port 
Glasgow,  have  booked  a  1,400  ton  steamer  for  a  Glasgow  firm. 
Messrs.  A.  Rodger  and  Company,  Port  Glasgow,  have  been 
favoured  by  Messrs.  Hugh  Hogarth  and  Sons,  Glasgow,  with 
an  order  for  a  steamer  of  7,000  tons.    Messrs.  Scott's  Shipbuild- 
ing and  Engineering  Company   have  booked  a  repeat  order  of 
the  Shuntian  they  launched  six  weeks  ago  for  the  China  Naviga- 
tion Company  Limited,  London.    It  may  be  mentioned  she  was 
a  steel  screw  steamer  of  2,000  tons  gross.    She  had  triple-expan- 
sion engines,  supplied  by  the  builders.    Messrs.  D.   and  J. 
Dunlop,   Port   Glasgow,  have  an  order  from   the  Northern 
Steamship  Company,  of  New  Zealand,  for  a  steel  screw  steamer 
similar  to  the  two  previously  ordered  from  them.    A  rumour 
is  current — very  generally  accepted  as  being  correct — and  gives 
out  that  the  Fairfield  S.  and  E.  Company  Limited  have  been 
entrusted  with  orders  for  several  large  steamers  by  the  Canadian 
Pacific  Railway.    Details  have  not  transpired,  but  it  is  to  be 
hoped  that  rumour  will  not,  in  this  instance,  prove  the  "  lying 
jade  "  she  occasionally  is.    The  launches  during  the  past  month 
are  as  under,  amounting  to  over  35,000  tons :   Messrs.  Geo. 
Brown  and  Company,  Greenock,  had  the  cargo  steamer  Glen- 
park  to  order  of  Messrs.  J.  and  J.  Denholm,  length  222  ft.  by 
31  ft.  by  15^  ft.,  with  a  carrying  capacity  of  1,400  tons;  Messrs. 
Ross  and  Duncan,  Glasgow,  supply  engines  and  machinery. 
This  vessel  is  similar  to  the  Wellpark,  reported  last  month. 
Messrs.  Fleming  and  Ferguson,  Paisley,  a  powerful  combined 
bucket   ladder  and  suction  dredger,    self-propelling,  to  the 
order  of  the  Commissioners  for  the  Port  of  Rangoon.  Her 
combined  machinery  is  capable  of  raising  800  tons  of  material 
per  hour  from  a  depth  of  45  ft.,  and  she  cuts  her  own  flotation 
through  banks   and   shoals.    Messrs.    Mackie   and  Thomson, 
Govan,  launched  two  trawlers,  one  for  a  French  owner,  Mons. 
A.  H.  Peigee,  of  Nantes,  one  of  the  largest  fishing  vessels  ever 
built.    Her  dimensions  are  :  130  ft.  by  22  ft.  by  12  ft.  6  in.,  with 
a  gross  tonnage  of  253  tons,  and  is  designed  to  prosecute  long 
trawling  voyages.    She  was  named  the  Imbrim.    The  other 
trawler  was  to  the  order  of  Messrs.  J.  Baels-Mawriex,  of  Ostend. 
Her  dimensions  are:  116  ft.  by  21ft.  6  in.  by  12  ft.  6in.,  with 
a  gross  tonnage  of  205  tons.    W.  V.  V.  Lidgerwood,  Coatbridge, 
supply  triple-expansion  engines  for  both  boats.    The  latter  was 
named  Maurice-Christine.    Messrs.  Wm.  Denny  and  Brothers, 
Dumbarton,  launched  the  steel  turbine  Lama,  the  last  of  four 
turbine  steamers  for  the  British-India  Steam  Navigation  Com- 
pany's colonial  trade.    Her  dimensions  are:  Length,  275  ft.  by 
44  ft.  by  25  ft.  6  in.,  with  a  gross  tonnage  of  2,171.  This 
quartette  are  of  the  poop,  bridge,  and  forecastle  type,  accommo- 
dating first-class  passengers  in  the  bridge,  second-class  in  the 
poop,   and  the  crew  in  the   forecastle.      The  main  deck  is 
designed   for  carrying  native  passengers,  and,   as  they  are 
intended  to  reach  a  high  rate  of  speed,  only  a  limited  amount  of 
cargo  will  be  carried.    Messrs.  Denny  and  Company,  Dum- 
barton, supplied  the  boilers,  turbines,  and  remainder  of  propelling 
machinery.     Messrs.   Murdoch    and  Murray,    Port  Glasgow, 
launched  the  twin-screw  steamer  Bara  de  Cameta,  for  cargo  and 
passenger  service  on  the  river  Amazon,  282  tons  gross.  Messrs. 
J.  and  G.  Kinkaid  and  Company,  Greenock,  fitted  her  with 
compound  engines  of  490  indicated  horse  power.    This  is  the 
fourth  steamer  built  by  this  firm  this  year  for  the  same  destina- 
tion.   Messrs.  Russell  and  Company,  Port  Glasgow,  launched 


the  Saint  Helena,  which  unfortunately  went  aground  on  the 
river  bank  after  being  slipped;  the  evening  tide  happily  lifted 
her  without  damage,  and  she  was  towed  to  Glasgow,  to  be 
engined  by  Messrs.  D.  Rowan  and  Company.    Her  gross  tonnage 
is  4,420  tons;  length,  370  ft.  by  49  ft.  9in.  by  29  ft.  8  in.,  built 
to  the  highest  class  at  Lloyd's.    Her  cylinders  are  26  in.,  42  in., 
and  70  in.,  by  46  in.  stroke.    Messrs.  Chas.  Connell  and  Corn- 
pan"  Limited,  Scotstoun,  launched  a  steel  screw  steamer  named 
the  Erroll,  a  duplicate  order  of  the  Montrose,  launched  last 
month  for  Messrs.  John  Warrack  and  Company,  Leith.  Her 
carrying  capacity  is  about  6,200  tons;  length,  382  ft.  over  all, 
by  47  ft.  6  in.  by  28  ft.  3  in.;  engines  are  by  Messrs.  Dunsmuir 
and  Jackson  Limited,  Govan,  and  are  calculated  to  develop 
2,200  indicated  horse  power.    The  Fairfield  S.  and  E.  Company 
launched  a  turbine  yacht  of  750  tons  for  an  English  gentleman. 
Messrs.    Parsons   supply  the   turbines.      Messrs.    Reid  and 
Company,Whiteinch,  launched  a  lightship  of  256  tons  for  the 
Irish  Lights  Commissioners,  Dublin,  the  second  to  the  same  order 
this  year.      Messrs.  Barclay,  Curie,  and  Company  Limited, 
Whiteinch,  launched  a  twin-screw  steamer  of  the  usual  superior 
class  to  the  order  of  the  P.  and  O.  Steamship  Company  for  their 
Eastern  and  Australian  trade.    Her  principal  dimensions  are : 
Length,  496  ft.  by  57  ft,  3  in.  by  35  ft.  9  in.,  with  a  dead-weight 
carrying  capacity  of  10,000  tons,  built  to  the  highest  class  of 
the  British  Corporation,  and  will  carry  a  limited  number  of 
first-class  passengers.    The  machinery  will  be  supplied  by  the 
builders,  and  of  triple-expansion  type ;  lighted  throughout  with 
electricity.    Several  of  the  holds  are  specially  adapted  for  the 
frozen  meat  trade.      Messrs.  Barclay,  Curie,  and  Company 
Limited  have  also  under  construction  other  two  vessels  for  the 
same  company.    The  first  was  named  the  Poona  ;  those  building 
will  be  named  the  Peshawar  and  the  Dongola  respectively. 
Messrs.  Alex.    Stephen  and   Sons  Limited,  Linthousei,  also 
launched  the  12,000  ton  steamer  Virginian,  one  of  two  turbines 
ordered  by  the  Allan  Line  Company  for  their  Canadian  mail 
and  passenger  service.    Her  sister  ship,  the  Victorian,  was 
placed  with  jiessrs.  Workman,  Clark,  and  Company,  Belfast, 
and  was  launched  some  two  or  three  months  ago,  and  is  now 
fitting  out  for  sea.    There  is  no  fear  on  the  Clyde  that  when 
"  Greek  meets  Greek,"  in  their  trial  flies  across  the  Atlantic, 
the  Virginian  will  quite  hold  its  own,  and  it  is  to  be  hoped 
that  the  Allan  Line  will  have  every  reason  to  be  satisfied  with 
their  bold  venture  in  the  adoption  of  the  turbine  as  a.  deep-sea 
motor.    The  length  of  the  Virginian  is  540  ft.  by  60  ft.  by 
40ft.  6 in.;  built  to  the  highest  class  of  the  B.C.R.  of  shipping. 
She  will  accommodate  upwards  of  1,500  passengers;  elegantly 
and  luxuriously  fitted  and  equipped  at  every  point,  with  all  the 
latest  ideas  for  the  comfort  and  enjoyment  of  passengers, 
including  a  printing  outfit  complete  and  a  full  installation  of 
Marconi's  wireless  telegraphy.    Her  facilities  for  storing  and 
handling  cargo  are  as  nearly  complete  as  can  be,  with  insulated 
chambers  and  refrigerating  plant  for  the  safe  carriage  of  fruit, 
dairy  produce,  and  other  perishable  imports;  she  is  fitted  with 
ten  steam  winches  and  derricks  for  working  the  holds,  and  all 
other  appliances  for  a  rapid  loading  and  speedy  discharge. 

Mid-Tyne  — The  prospect  in  the  shipbuilding  trade  for  the 
New  Year  is  more  hopeful  than  it  was  twelve  months  ago. 
Prices  are  low,  but  orders  are  being  booked  slowly.  Messrs. 
Swan,  Hunter,  and  Wigham-Richardson  Limited  are  the 
second  highest  in  the  output  of  tonnage  for  the  United  King- 
dom for  1904,  and  top  the  list  by  a  majority  of  33,000  tons 
for  the  output  of  the  Tyne  yards.  Messrs.  Wood,  Skinner  and 
Co.,  Bill  Quay,  have  received  an  order  for  a  steamer  of  1,000 
tons  deadweight  for  a  Newcastle  owner,  and  have,  a  contract 
for  a  4,350  tons  cargo  boat  for  the  Leafield  Steamship  Co. 
Messrs.  Dobson  and  Co.,  Low  Walker,  it  is  stated,  have  con- 
tracted for  a  steamer  of  about  6,000  tons  dead  weight  for 
Messrs.  Law,  Leslie  and  Co.,  London.  Messrs.  Robert  Stephen- 
son and  Co.,  Hebburn,  have  been  successful  in  securing  an 
order  for  a  steamer  of  about  6,000  tons.  This  firm  has  some 
repair  work  in  hand  at  present,  and  expect  to  have  their  dry 
dock  engaged  for  some  weeks  to  come.  Messrs.  Parsons  have 
completed  the  turbine  engines  for  the  new  Allan  liner 
Virginian  at  their  Wallsend  works.  The  German  Steam 
Navigation  Company,  Hansa,  of  Bremen,  has  ordered 
a  steamer  of  8,000  tons  from  Messrs.  Swan,  Hunter, 
and  Wigham-Richardson  Limited.  It  is  stated  that  the  Walls- 
end  Slipway  and  Engineering  Co.  Limited  have  a  contract 
with  the  Union  Steamship  Co.,  of  Copenhagen,  to  overhaul 
generally  three  of  their  large  steamers.  The  first  of  the  vessels 
is  expected  in  January.  The  Tyne  Iron  Shipbuilding  Co., 
Wellington  Quay,  have  received  an  order  from  a  continental 
company  for  a  vessel  of  about  6,000  tons.  The  following 
vessels  have  been  launched  during-  December:  From  the  yard 
of  the  Northumberland  Shipbuilding  Co.  a  steamer  of  372ft. 
in  length,  48  ft.  in  breath,"  and  30  ft.  10  in.  in  depth.  She 
will  carry  about  7,000  tons  loaded.  The  engines  are  supplied 
by  the  North-Eastern  Marine  Engineering  Co.  Limited.  She 
is  a  duplicate  of  three  steamers  already  built  for  the  same 
company,  Messrs.  Thomas  Dunlop  and  Sons,  Glasgow.  On 
1    leaving  the  ways  the  vessel  was  named  Netherton.  The 
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Satona,  a  steamer  321  ft.  long,  from  the  stocks  of  the  Tyne 
Iron  Shipbuilding  Co.,  also  for  Glasgow  owners.  The  engines 
were  supplied  by  the  Wallseud  Slipway  and  Engineering  Co. 
Limited.  It  is  pleasing  to  note  that  the  wages  dispute  has 
been  amicably  settled,  the  men  accepting  the  reductions. 
Business  in  the  shipyards  and  engine  works  is  practically  at 
a  standstill  at  present,  owing  to  the  holidays,  some  of  the 
works  being  closed  for  ten  days. 

The  "Wear.  Sunderland. — The  close  of  a  moderately  busy 
year  shows  an  increased  number  of  inquiries,  and  a  few  new 
orders  are  reported,  including  two  cargo  steamers  by  Messrs. 
Osbourne,  Graham,  and  Co.  The  year's  tonnage  of  247,220 
tons  is  an  increase  over  last  year  of  63,812  tons.  The  greatest 
increase  is  that  of  Messrs.  William  Doxford,  whose  53,050 
tons  is  a  record  for  the  port.  Since  the  completion  of  their 
new  yard  they  have  had  six  berths  always  occupied,  and  this 
month  had  three  vessels  fitting  out  at  one  time.  They  have 
launched  the  •steamship  Greenbank  for  the  Horsley  Line,  of 
Hartlepool,  and  have  completed  the  steamship  Claremont,  a 
sister  ship.  Messrs.  J.  L.  Thompson,  too,  have  beaten  their 
previous  record  with  an  output  of  50,465  tons.  They  have 
launched  this  month  the  steamship  Abbotsford  for  Messrs. 
Charlton  and  Thompson,  of  Sunderland,  and  the  steamship 
Endsleigh  of  4,193  tons.  Messrs.  Short  Brothers  have  con- 
siderably extended  and  improved  their  yard.  Their  year's 
output  is  25,739  tons,  the  latest  vessel  being  the  Salient,  for 
Messrs.  Westoll,  of  Sunderland.  Messrs.  Bartram  show  a 
good  increase  with  20,715  tons,  and  have  this  month  launched 
the  steamship  Novorissa,  for  Odessa.  Messrs.  John  Blumer 
have  launched  the  steamship  Antonio  for  Messrs.  T.  Bowen 
Ress  and  Co.,  of  Smyrna,  and  show  an  output  of  six  vessels 
and  18,154  tons.  Four  vessels  of  15,948  tons  have  been 
launched  in  the  year  by  Messrs.  William  Pickersgill  and  Sons. 
This  firm  has  sufficient  work  in  hand  for  the  coming  year. 
Messrs.  John  Priestman  have  built  three  vessels  out  of  four 
for  foreign  owners,  their  total  tonnage  being  14,816.  Messrs. 
Sir  James  Laiug  and  Sons,  while  showing  a  considerable 
decrease,  have  nevertheless  turned  out  some  of  the  finest  work 
ever  produced  on  the  Wear.  They  have  done  a  considerable 
amount  of  repair  work  in  their  two  graving  docks,  and  their 
yard  is  now  undergoing  extensions  and  alterations  that  will 
greatlv  increase  their  facilities  for  coping  with  large  and 
first-class  work.  Messrs.  Robert  Thompson  show  an  increased 
output  of  11.631  tons,  and  have  two  vessels  nearly  ready  for 
launching.  This  includes  two  vessels  built  to  foreign  order: 
and  the  Sunderland  Shipbuilding  Co.  has  also  helped  to  swell 
the  number  of  vessels  built  for  abroad,  having  built  four 
vessels  out  of  five  for  foreign  owners.  Messrs.  Osbourne, 
Graham,  and  Co.  have  built  two  vessels  of  3,777  tons,  and  have 
work  on  order.  Messrs.  John  Crown  and  Sons,  with  an  output, 
of  two  cargo  steamers  and  a  lightship  for  Trinity  House, 
show  an  increase  of  2,426  tons  over  last  year.  Repair  work 
has  been  brisk  all  through  the  year.  'Messrs.  Austin,  in 
addition  to  four  new  steamers  constructed,  have  established 
a  large  engine  and  ship  repairing  business,  and  Messrs.  F.  W. 
Greenwell  and  Co.  have  also  had  important  repairing  contracts. 
The  engine  works  have  only  been  moderately  employed,  and 
in  all  branches  the  low  prices  ruling  have  been  the  chief 
cause  for  complaint.  The  prospects  for  the  year  now  beginning 
are  fair,  and  in  addition  to  shipbuilding  another  branch  of 
industry  is  ensured  for  Sunderland  in  the  establishment  of  a 
large  oil  depot  for  the  General  Petroleum  Co.,  permission 
having  been  recently  granted  by  the  Town  Council  for  the 
erection  of  this  important  depot. 


Wireless  Telegraphy. — The  Postmaster-General  has  made 
provisional  arrangements  with  the  Marconi  International 
Marine  Communication  Company  for  acceptance  and  prepay- 
ment at  telegraph  offices  in  the  United  Kingdom  of  telegrams 
for  transmission  from  wireless  stations  on  the  coast  to  ships 
at  sea.  The  arrangement  will  come  into  operation  on  the  1st 
January.  The  charge  will  be  sixpence  a  word  with  a  minimum 
of  6s.  6d.  for  each  telegram. 

A  writer  in  "  Sparks  "  intimates  that  low-carbon  steel,  say, 
about  "75  to  "80  carbon,  will  harden  deeper  than  high-carbon 
steel  containing  130  to  135  carbon.  Low-carbon  steel  has  a 
much  higher  heat  conductivity  and  a  lower  specific  heat  than 
high-carbon  steel,  and  these  reasons  alone  may  account  for  the 
difference,  although  it  is  probable  that  the  difference  in  the 
chemical  action  of  the  constituents  of  the  two  steels  is  also 
partly  responsible.  The  heat  conductivities  of  '50  and  1'33 
carbon  steel  are  about  as  2  to  1 ;  hence  a  large  piece  of  steel  of 
low  carbon  will  give  up  its  heat  in  the  bath  appreciably  quicker 
than  one  of  high  carbon.  It  also  has  a  slightly  lower  specific 
heat,  so  that  it  contains  from  1  to  2  per  cent  less  heat  to  give 
up.  There  is  a  surprising  difference  in  the  thermal  conductivity 
of  hard  steel,  soft  steel,  and  wrought  iron,  the  coefficients  being 
0  062,  0*111 ;  and  0-152  respectively. 


THE   ECONOMIC   VALUE   OF   CAST  IRON.* 

(Concluded  from  page  737,  vol.  xxx.) 

Fig.  6  shows  a  table  based  upon  the  author's  observation,  in 
this  particular,  and  are  means  of  results  actually  obtained  in 
practice  upon  standard  bars. 

The  columns  opposite  F  and  G  have  not  yet  been  filled  in, 
further  vertification  being  necessary  before  these  can  be 
tabulated. 

It  is  customary  for  some  persons  to  take  these  rectangular 
bars  and  cut  from  them  test  pieces,  which  are  afterwards  turned 
in  the  lathe  for  the  purpose  of  making  tensile  tests.  This 
should  (never  be  done,  as  a  study  of  the  physical  properties 
of  cast  iron  tend  to  the  conclusion  that  the  tensile  test  should 
be  very  carefully  defined,  under  standard  conditions,  if  the 
results  are  to  be  in  any  way  comparable. 

It  must  be  remembered  that  these  simple  foundry  machines 
are  designed  for  use  as  foundry  tools,  and  are  not  intended  to 
replace  the  more  costly  and  elaborate  machines  for  general 
testing  purposes,  and  which  enable  transverse,  tensile,  com- 
pressive, torsion,  bending,  and  shearing  tests  to  be  carried  out 
in  a  most  complete  manner:  but  we  may  hope  for  the  time 
when  even  foundry  work  will  warrant  the  use  of  such  aids  near 
at  hand. 

Touching  upon  the  assistance  of  more  elaborate  and  powerful 
machines  in  testing  materials,  the  question  frequently  arises, 
how  shall  we  test  cast  iron  so  far  as  its  tensile  strength  is 
concerned?  Shall  the  section  be  rectangular  or  circular? 
Machined  to  size  or  merely  trimmed  in  the  foundry  before  plac- 
ing in  flic  machine?  The  author  is  of  opinion  that  a 
circular  section  is  most  satisfactory,  as  it  enables  ready  com- 
parison between  turned  and  cast  specimens  to  be  made.  They 


Class. 

Approximate' 
tensile  strength. 
Tons  per  sq.  in. 

Transverse  Test,  3  ft.  X  2  in.  X  1  in. 
on  edge,  load  at  centre. 

Breaking  load,   j     Deflection  at 
cwts.         |   centre,  inches. 

Remarks. 

A 

14  —  18 

35  —  42 

i-i 

B 

13  —  15 

31  -  36 

15  — 

C 

12  —  14 

23  —  32 

i-i 

D 

10  —  13 

26  —  30 

a    7 

i  a       i « 

E 

9  —  11 

24  —  28 

!-« 

F 

? 

9 

? 

G 

? 

? 

? 

Fig.  e. 


should  be  cast  as  nearly  as  possible  to  the  standard  test 
size  in  every  case. 

There  appears  to  be  some  little  variation  in  the  results  for 
turned  and  unturned  specimens,  but  if  prepared  as  just  men- 
tioned there  is  little  to  choose  between  the  results.  It  is 
far  more  important  to  pay  attention  to  the  method  of  gripping 
when  testing,  or  a  bending  action  may  be  induced  and  super- 
imposed upon  the  tensile  stress  applied. 

Fig.  7,  a  b  c  is  a  good  pattern  of  test  piece  as  received 
from  the  foundry,  and  is  used  by  Messrs.  Gimson  and  Company 
(Leicester)  Limited.  It  is  designed  to  get  a  longitudinal  pull 
free  from  bending  moment,  and  the  holes  are  cambered  -with 
this  object  in  view.  To  ensure  alignment  of  core  holes  with 
the  longitudinal  axis,  they  must  be  tested  on  a  jig  after  casting. 
The  cheap  form  of  such  a  test  piece  goes  far  to  encourage  its 
use,  while  the  results  obtained  are  very  uniform  and  satisfactory. 
This  particular  test  has  a  diameter  of  '564  in.,  giving  a 
sectional  area  of  25  square  inch.  It  is  intended  for  foundry 
purposes,  and  is  broken  as  received  from  the  foundry  without 
being  machined.  Simple  multiplisation  by  four  of  the  actual 
breaking  load  gives  the  required  tensile  strength  per  square 
inch  of  the  specimen. 

Fig.  8,  a  be  shows  a  form  of  compression  apparatus  used  by 
the  author  for  small  pillars,  for  use  in  machines  ordinarily- 
made  for  tensile  tests.  It  will  be  seen  that  the  design 
guarantees  an  axial  thrust  on  the  test  specimens  at  all  times, 
side  play  in  the  end  pieces  being  prevented. 

It  may  be  of  interest  here  to  note  that  the  higher  class  and 
more  costly  irons  are  very  uniform  in  their  superior  strength, 
etc.  It  is  very  difficult  to  say  when  physical  conditions  end 
and  chemical  conditions  begin ;  truly  speaking  they  are  mingled 
bo  such  an  extent  as  to  suggest  chemical  physics  or  physical 
chemistry  as  the  basis  for  work.  We  are  as  yet  in  our  infancy 
in  dealing  with  the  subject,  but  daily  we  receive  fresh  infor- 
mation which  assists  in  building  up  and  extending  our  know- 
ledge of  the  economic  value  of  cast  iron. 

*  Abstract  of  paper  read  before  the  Manchester  Association  of  Engineers  by 
Mr.'.W.  H,  Tretty,  on  ICth  December,  1904, 
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To  emimerate  a  few  of  the  questions  bearing  upon  the 
manipulation  of  cast  iron  throughout  its  treatment  in  the 
foundry  we  have, 

The  formation  of  suitable  slag  in  the  cupola. 

The  behaviour  of  the  blast  and  possible  occlusion  of  gases 
in  the  cupola  under  bad  working  conditions. 

The  addition  of  minute  quantities  of  reducing  agents,  such  as 
i'erro-aluminium,  ferro-silicon,  ferro-manganese,  (silicon- 
aluminium  manganese  alloys),  etc.,  to  the  molten  metal  while 
in  the  ladle. 

The  pouring  temperature  and  the  study  of  cooling  curves  by 
means  of  thermometers  specially  suitable  for  the  work. 

The  behaviour  of  moisture  and  gases  at  the  high  temperatures 
suauenly  brought  to  bear  upon  them,  and  ranging  from  15  deg. 
Cen.  to  1,600  deg.  Cen.  or  higher,  and  their  behaviour  when  in 
a  state  of  occlusion,  solution,  or  enclosure  in  a  mass  of  cast 
iron,  capable  or  incapable  of  yielding  to  the  pressure  produced. 

The  occlusion  of  gases  by  molten  cast  iron  and  their  retention 
or  throwing  off  as  the  metal  cools  down  to  the  solid  state,  and 
the  effects  of  rapid  cooling  upon  this  phenomenon. 

The  possible  liberation  of  gases  within  the  mass  of  molten 
metal  as  it  cools  down  and  due  to  molecular  and  chemical 
change  other  than  that  accounted  for  by  occlusion. 

The  effects  produced  by  various  degrees  of  moisture  in  the 
sand  composing  the  mould  upon  the  metal  in  contact  with  it, 
and  methods  of  determining  the  percentage  of  moisture  in  the 
lacing  and  other  sands  used  in  forming  the  moulds.  The 
shrinkage  of  cast  iron  as  it  cools  down  from  the  molten  state, 
and  its  sudden  expansion  when  nearing  the  point  of  solidifi- 
cation, afterwards  followed  by  the  usual  contraction  of  solids 
as  its  temperature  falls. 

The  remelting  of  foundry  irons  and  the  change  in  character 
of  the  chemical  constituents,  and  means  of  remedying  this  as 
required. 

The  diffusion  of  metals. 

The  heat  treatment  of  cast  iron  and  molecular  rearrange- 
ment. 
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Fig.  7. 

The  decay  of  cast  iron  under  various  conditions  of  employ- 
ment, and  means  of  remedying  this. 

The  effect  of  casting  temperatures  upon  special  chilling  work. 

The  study  of  eutectic  and  other  alloys  within  a  mass  of  cast 
iron,  and  the  physical  changes  which  accompany  them. 

The  various  types  of  furnaces  in  use  for  remelting  pig  irons 
for  foundry  purposes,  etc.,  and  the  nature  of  the  blast  capable 
of  giving  the  best  results. 

The  above  and  more  have  a  direct  bearing  upon  the  appli-  . 
cation  of  cast  iron  to  various  economic  purposes,  but  it  will  be 
impossible  to  deal  with  all.    The  following  few  brief  illus- 
trations are,  however,  not  without  interest:  — 

Fig.  9  is  a  form  of  cast  iron  chill  mould  used  by  the  author  for 
obtaining  a  little  definite  knowledge  of  the  nature  of  the  fluid 
iron  waiting  to  be  poured  into  the  mould  and  before  pouring. 

This  test  is  of  great  value  in  judging  the  relative  hardness 
and  other  qualities  of  the  metal  used  from  day  to  day.  It 
forms  the  basis  of  the  method  of  tempering  mentioned  in  an 
earlier  part  of  this  paper,  which  enables  the  metal  to  be  kept  in 
a  very  uniform  state,  as  deviations  are  at  once  detected  in 
the  chill.  It  shows  other  things  also,  and  the  moulder  soon 
learns  to  recognise  characteristic  chills  indicating  the  metal 
satisfactory  for  his  work.  Abnormal  conditions  of  melting  are 
readily  detected  also.  Interesting  chills  are  sometimes 
obtained,  showing  gases  apparently  liberated  within  the  mass. 
The  dimensions  of  the  chill  must  necessarily  be  kept  standard 
for  comparative  purposes,  the  sizes  chosen  being  as  follow :  The 
interior  dimensions  of  the  mould  are  9  in.  by  2  in.  at  surface, 
and  8  in.  by  1  in.  at  bottom  of  mould,  by  2  in.  deep,  the  sides  of 
the  mould  being  1  in.  thick  throughout. 

The  question  of  temperatures  and  cooling  curves  determined 
in  the  ladle,  or  a  special  mould  is  important;  but  tests  are 
complicated  by  the  corrosive  action  of  the  metal  and  slags  upon 
the  delicate  thermo-metric  apparatus.  To  overcome  this,  the 
author  has  suggested  to  Professor  Callendar  the  use  of  tubes, 
such  as  shown  in  fig.  10,  a  b  in  conjunction  with  his  thermo- 


meters, the  thermometer  being  inserted  into  the  interior  and 
thus  kept  out  of  direct  contact  with  corrosive  slags  and  irons. 
These  tubes  are  made  of  a  very  compact  form  of  carbon,  such 
as  is  used  for  arc  lamp  carbons,  and  oxidised  very  slowly  at 
high  temperatures.  They  would  last  some  time  and  could 
be  easily  replaced  at  a  low  cost,  while  any  slight  errors  intro- 
duced in  the  measurements  could  be  compensated.    A  thernio- 
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meter  is  made  for  use  in  this  way  by  the  Cambridge  Scientific 
Instrument  Company,  Limited,  Cambridge.  This  is  a  handy 
and  simple  apparatus  for  measuring  rapid  changes  of  tem- 
peratures up  to  1,600  deg.  Cen.  It  consists  of  a  thermal  couple 
in  conjunction  with  a  sensitive  millivoltmeter,  and  each  division 
on  the  dial  represents  an  interval  of  25  deg.  Cen.,  and  while  this 
instrument  cannot  be  said  to  possess  the  accuracy  of  the 
Callendar  resistance  thermometer,  made  by  the  same  company, 
it  is,  nevertheless,  a  valuable  engineering  appliance,  and 
occasional  calibration  and  standardisation  analogous  to  the 
testing  of  pressure  gauges  places  it  upon  a  high  level  of  utility 
for  engineering  purposes. 

In  reference  to  the  heat  treatment  of  cast  iron  it  has  been 
known  for  years  that  cast  iron  expands  when  subjected  to 
repeated  applications  of  temperatures  up  to  1,200-1,400  deg. 
Fall.,  but  it  was  left  for  Mr.  Alex.  E.  Outerbridge  to  place 
before  the  Metallurgical  Section  of  the  Franklin  Institute,  in 
America,  early  in  the  year,  some  definite  information  on  this 
point.  He  succeeded  in  obtaining  a  considerable  increase  in 
bulk  in  some  specimens  and  a  change  in  sjjecifie  gravity  from 
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Fig.  9. 

7  13  to  6  01;  there  was  a  considerable  diminution  in  strength, 
but  the  metal  took  a  good  polish  and  showed  a  fine  grained 
surface. 

The  rattling  of  cast  iron  test  pieces  to  increase  their  strength 
should  not  pass  unnoticed.  This  phenomenon  needs  further 
investigation.  Needless  to  say,  for  foundry  purposes  this  should 
not  be  resorted  to,  except  to  gain  information  of  the  iron  in  use. 

There  are  other  tests  such  as  shrinkage  tests,  fluidity  tests, 
etc.,  which  need  not  be  further  referred  to  here.  The  author 
would,  however,  like  to  draw  attention  to  a  test  used  in  the 
United  States  for  comparing  wearing  properties  of  chilled  iron 
as  used  for  making  car  wheels  and  for  which  he  is  indebted  to 
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Mr.  A.  Balfour,  of  Sheffield,  a  member  of  this  association. 
Chilled  pencils  are  used  ^  in.  diameter  by  6  in.  long,  and  are 
placed  in  a  specially  constructed  grinding  machine  with  an 
emery  wheel  below.  A  load  of  10  lb.  is  placed  above  the  pencil 
and  it  is  placed  in  contact  with  the  rotating  wheel  for  intervals 
of  five  minutes.  The  rate  of  wear  of  the  pencil  is  a  measure  of 
the  value  of  the  iron. 

In  reference  to  the  effect  of  cutting  tools  upon  cast  iron, 
Mr.  J.  F.  Brooks,  who  is  in  charge  of  the  engineering 
laboratories  at  the  Leicester  Technical  School,  is  carrying  out 
a  very  interesting  research  work  upon  the  relations  between  the 
forces  reacting  upon  the  tool  and  cutting  angle  and  the  form 
of  the  turnings  given  off.  A  special  tool  rest  has  been  constructed 
enabling  the  forces  to  be  obtained  in  three  directions  at  right 
angles,  representing  the  axis  of  co-orduiates,  and  in  conjunction 
with  microphones  the  exact  loads  are  easily  determined.  The 
work  is  only  in  an  elementary  state  at  present.  A  micro- 
scope and  camera  are  attached  to  the  tool  rest,  enabling  per- 
manent records  of  the  cutting  action  to  be  made  while  the  tool 
is  actually  at  work. 

In  dealing  with  the  cupola  for  remelting  cast  iron,  it  is 
interesting  to  remember  that  the  slag  produced  acts  beneficially 
or  otherwise  upon  the  metal  passing  through  it  and  upon  whose 
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surface  it  finally  rests  in  the  hearth  of  the  furnace,  and  thus  it 
forms  an  important  part  in  the  metallurgy  of  cast  iron,  and 
the  resulting  economic  value.  Our  interest  is  perhaps  not 
lessened  by  the  strangely  similar  condition  existing  between 
this  slag  and  molten  metal  and  our  own  earth.  We  may  take 
it  that  we  are  living  upon  a  mass  of  slag  known  as  the  earth's 
crust,  this  in  its  turn  resting  upon  an  interior  mass,  which  the 
mean  density  of  the  earth  tends  to  show  to  be  of  a  metallic 
nature,  not  necessarily  iron,  although  meteoric  and  magnetic 
phenomena  seem  to  point  to  this  conclusion.  The  mean  density 
of  cast  iron  is  approximately  7'4.  The  mean  density  of  the 
earth  is  5'3,  and  the  density  of  the  rocks  forming  the  earth's 
crust  is  less  than  3.  It  is  further  curious  to  note  that  the 
components  of  the  earth's  crust  and  slags  may  be  said  to 
differ  rather  in  the  amount  of  each  component  than  in  the 
actual  components  themselves. 

We,  in  this  country,  are  daily  facing  an  increasing  com- 
petition with  the  people  of  other  countries  possessing  vast 
natural  resources  of  mineral  wealth,  and  particularly  wealthy 
in  ores  of  iron,  and  it  is  mot  too  much  to  say  that  much  depends 
upon  the  iron  founder  in  our  efforts  to  maintain  the  pre- 
eminence in  engineering  we  have  held  in  the  past.  The  iron 
foundry  is  a  huge  laboratory,  and  every  cast  is  an  opportunity 
for  adding  to  our  knowledge  of  the  behaviour  of  cast  iron,  and 
extending  its  usefulness  and  adding  to  our  knowledge  of  "  the 
economic  value  of  cast  iron." 


LAUNCHES  AND  TRIAL  TRIPS. 


Lady  Bertha- — There  has  been  launched  from  Messrs. 
Philip  and  Sons,  Sandquay  shipyard  at  Dartmouth,  a  finely- 
moulded  screw  tug,  built  to  the  order  of  Messrs.  the  Erith  and 
Dartford  Lighterage  Company  Limited,  Erith,  for  their  towing 
work  on  the  Thames;  the  vessel  is  72  ft.  long  by  15  ft.  6  in. 
beam  by  8  ft.  6  in.  depth  moulded,  and  is  built  exceptionally 
stiong  to  resist  the  rough  work  which  is  connected  with  barge 
towing.  Her  engines,  which  have  been  constructed  by  the  firm, 
are  of  the  compound  type,  having  cylinders  14  in.,  and  28  in., 
with  a  stroke  of  20  in.,  for  a  working  pressure  of  120  1b.,  fitted 
with  steam  reversing  gear,  steam  being  supplied  by  an  extra 
large  boiler.  The  vessel  was  named  Lady  Bertha,  and  will  be 
delivered  to  her  owners  about  the  10th  January,  1905. 

Murihiku. — On  December  27th,  Wm.  Simons  and  Company 
Limited,  Renfrew,  launched  complete  with  steam  up  and  ready 
lor  work,  a  very  powerful  dredging  vessel  of  their  design. 
Besides  being  fitted  with  a  special  set  of  buckets  for  dredging 
rocky  ground,  the  vessel  is  fitted  with  a  sand  suction  pump. 
The  buckets,  as  well  as  the  suction  pipe  are  made  to  dredge 
to  a  depth  of  40  ft.  The  hopper  is  arranged  in  such  a  manner 
that  the  dredgings  can  be  re-lifted  from  the  hopper  and  dis- 
charged over  the  side  by  a  special  patent  arrangement  of  the 
builders,  and  delivered  ashore  through  a  long  line  of  floating 
pipe  for  land  reclamation,  or  into  barges  moored  at  side  of 
the  dredger.  Ordinary  hinged  doors  are  also  fitted  to  the 
vessel's  own  hopper,  so  that  the  material  can  be  deposited  at 
sea  when  required.  The  machinery  consists  of  two  sets  of 
triple-expansion  engines  and  two  cylindrical  boilers  of  160  lb. 
working  pressure.  All  the  latest  appliances,  including  water 
beater,  evaporator,  filter,  and  electric  light  installation  are 


fitted  on  board.  As  the  vessel  left  the  ways  she  was  gracefully 
named  the  Murihiku  by  Mrs.  Walter  Brown,  Monkdyke, 
Renfrew.  The  Murihiku  was  constructed  to  the  order  of 
the  Agent  General  for  New  Zealand,  under  the  direction  of 
Messrs.  Carruthers  and  Elliot,  consulting  engineers,  London, 
and  Mr.  R.  M.  E.  Ashworth,  resident  inspector. 

Poona- — Messrs.  Barclay,  Curie,  and  Company  Limited, 
Whiteinch,  launched  on  December  24th  the  twin-screw  steamer 
Poona,  which  they  have  built  for  the  Eastern  and  Australian 
service  of  the  Peninsular  and  Oriental  Steam  Navigation  Com- 
pany. The  firm  have  also  under  construction  the  Peshawur,  a 
sister  ship  of  the  Poona,  and  ah~>  the  Dongola,  which  is 
intended  for  the  Eastern  mail  and  passenger  service  of  the 
P.  and  O.  Company.  As  regards  dimensions,  the  Poona  is 
496  ft.  long  by  57  ft.  3  in.  in  breadth  by  35  ft.  9  in.  moulded 
depth,  while  her  deadweight  carrying  capacity  is  10,000  tons. 
She  is  classed  to  the  British  Corporation  highest  standard. 
The  arrangements  for  working  cargo,  which  include  ten  large 
steam  cranes,  four  winches,  and  five  derricks  (one  for  lifts  up 
to  30  tons),  are  such  as  to  ensure  the  rapid  discharge  of  very 
large  cargoes.  Nos.  2  and  3  holds  and  lower  'tween  decks  are 
insulated  for  the  carriage  of  frozen  produce.  The  refrigerating 
machinery  is  placed  in  a  large  deckhouse  on  the  upper  deck  in 
the  forward  well,  and  has  been  supplied  by  Messrs.  Haslam  on 
the  cold  air  system  to  enable  chambers  to  be  kept  at  a  low 
uniform  temperature.  The  vessel  is  lighted  throughout  with 
electricity,  and  the  'tween  decks  are  lighted  and  ventilated  in 
a  very  efficient  manner,  in  order  to  comply  with  the  Admiralty 
requirements  for  carrying  troops.  Steam  steering  gear  is  con- 
trolled from  the  bridge  by  a  telemotor  and  is  placed  directly 
over  the  rudder  head.  The  machinery  consists  of  two  sets  of 
powerful  triple-expansion  engines,  constructed  by  the  builders, 
and  these  are  supplied  with  steam  from  two  double-ended  and 
two  single-ended  boilers,  with  a  working  pressure  of  185  lb. 
per  square  inch. 

Kerm- — Messrs.  Russell  and  Company,  Port  Glasgow, 
launched  on  December  28th  a  steamer  built  by  them  to  the  order 
of  Messrs.  A.  M.  Hansen  and  Company,  Copenhagen.  The 
new  vessel  has  a  dead-weight  carrying  capacity  of  6,560  tons  on 
Board  of  Trade  summer  free  board,  and  is  of  the  following 
dimensions:  Length,  345  ft. ;  breadth,  49  ft.  9  in. ;  depth,  28  ft. 
6  in.  Machinery  will  be  supplied  by  Messrs.  David  Rowan  and 
Company,  Glasgow. 

Saint  Helena. — Messrs.  Russell  and  Company,  shipbuilders, 
Port  Glasgow,  launched  on  December  20th  the  steel  screw 
steamer  Saint  Helena,  built  to  the  order  of  the  Saint  Enoch 
Shipping  Company  Limited,  of  which  A.  Mackay  and  Company 
are  managers.  The  dimensions  are:  Length,  383  ft.;  breadth, 
49  ft.;  depth,  29  ft.  8  in.;  with  a  carrying  capacity  of  7,100 
tons.  The  machinery  will  be  supplied  by  Messrs.  David  Rowan 
and  Company,  Glasgow,  and  will  have  cylinders  26,  42,  and  70 
by  48. 

Comet  • — On  December  20th  there  was  launched  from  the 
shipbuilding  yard  of  Messrs.  John  Reid  and  Company  Limited, 
Whiteinch,  Glasgow,  a  new  lightship,  which  has  been  built  for 
the  service  of  the  Commissioners  of  Irish  Lights.  The  vessel, 
which  measures  about  108  ft.  over  all  by  24  ft.  beam  by  12  ft. 
3  in.  depth  of  hold,  is  constructed  of  iron  and  steel,  the  former 
material  being  used  for  the  parts  exposed  to  the  action  of 
water,  while  the  framing  and  the  upper  parts  of  hull  are  chiefly 
of  steel.  A  unique  circumstance  in  the  design  of  the  vessel 
is  the  fitting  of  the  lantern,  which  is  fixed  on  a  platform  built 
on  the  top  of  the  steel  mast,  instead  of  a  movable  one,  with  a 
winch  for  hoisting  same  into  position,  as  in  the  existing  light- 
ships. The  oil  is  raised  direct  to  the  lamias  by  means  of  a 
pump  from  a  large  oil  room.  Specially-constructed  bilge  keels 
have  also  been  fitted  to  conduce  to  the  steadiness  of  the  vessel, 
an  important  factor  in  maintaining  the  lights  at  an  equable 
power.  Another  noteworthy  circumstance  is  that  the  vessel  has 
been  built  and  finished  complete  on  the  stocks,  including  the 
lantern,  which  has  been  erected  in  place. 

Novorossia. — On  December  23rd,  Messrs.  Bartram  and 
Sons  launched  from  their  yard  at  the  South  Dock,  Sunderland, 
a  steel  screw  steamer  which  they  have  built  for  Mr. 
Peter  Regier,  of  Marianople,  Russia.  The  dimensions  of 
the  vessel  are:  Length,  338  ft.;  breadth,  48  ft.;  and 
depth,  24  ft.  The  engines  will  be  supplied  by  Messrs.  J. 
Dickinson  and  Sons  Limited,  Monkwearmouth,  the  cylinders 
being  24  in.,  39  in.,  64  in.,  by  42in.  stroke,  with  extra  large 
boilers  working  at  1801b.  pressure.  The  launch  took  place  in 
the  presence  of  a  large  company,  and  as  the  vessel  left  the  ways 
she  was  christened  Novorossia. 


NAVAL  NOTES. 
Messrs.  How,  McLachlan  and  Co.  Limited,  Paisley, 
launched  recently  H.M.S.  Argus,  which  is  intended  for  service 
as  a  Coastguard  cruiser,  and  is  a  smart-looking,  well-appointed 
vessel  of  about  400  tons  displacement.  The  new  vessel  has 
been  built  in  accordance  with  Service  requirements,  and  fitted 
out  in  detail  to  suit  the  special  work  she  has  been  designed 
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for.  The  armament  of  the  vessel  consists  of  two  6  pounder 
quick-firing  guns,  mounted  complete.  The  Argus  was  fully 
completed  on  the  stocks,  and  launched  with  guns  in  position 
and  steam  up.  Immediately  after  the  launch  she  went  down 
the  Clyde,  where  a  series  of  steam,  gun,  and  other  trials  were 
to  be  carried  out  prior  to  her  passing  into  the  Fleet  Reserve. 

The  return  of  the  first-class  battleship  Bulwark  from  the 
Mediterranean,  with  orders  to  pay  off  and  re-commission  the 
next  day,  and  to  return  to  the  Mediterranean,  resuming  duty 
on  that  station  as  flagship  to  the  Commander-in-Chief,  shows 
most  clearly  (says  the  Globe)  how  possible  it  is  with  water-tube 
boilers  and  modern  machinery  to  maintain  a  ship  in  a  state 
of  absolute  efficiency  over  a  long  period  of  time.  With 
cylindrical  boilers,  a  ship  would  certainly  require  some  repairs 
at  the  hands  of  the  dockyard  above  and  beyond  those  of  which 
her  own  crew  and  resources  are  capable;  but  with  water-tube 
boilers  the  multiplication  of  parts  renders  it  possible  to  effect 
repairs  as  defects  arise.  The  Bulwark  was  commissioned  at 
Devonport  in  March,  1902,  and  has,  therefore,  been  two  years 
and  nine  months  in  commission.  During  her  service  in  the 
Mediterranean  she  has  been  continuously  on  the  move,  yet 
Admiral  Domvile  was  able  to  report  of  her,  as  well  as  of  other 
Belleville-boilered  ships  on  that  station,  that  they  were  in 
such  a  state  of  efficiency,  and  so  free  from  defects,  that  he 
recommended  they  should  be  re-commissioned  with  new  crews 
and  further  employed  on  the  Mediterranean  station.  In  the 
past  it  has  often  been  the  case  that  a  ship  has  had  to  pay  off 
because  her  boilers  or  machinery  were  in  need  of  repair,  but 
in  the  future  it  seems  we  may  reckon  on  the  boilers  and 
machinery  outlasting  other  portions  of  the  structure,  and 
that  it  will  be  in  other  departments,  rather  than  in  the  engine-  ' 
room,  that  defects  will  occur  entailing  the  paying-off  of  the 
ship  for  repairs. 

The  King  Edward  VII.,  battleship,  on  returning  to  Ply- 
mouth, reported  that  her  eight  hours'  full-power  steam  trial 
had  been  completely  satisfactory.  The  actual  trial  consisted 
of  several  runs  in  each  direction  on  the  measured  course,  and 
the  ship  attained  an  average  speed  of  18'5  knots,  although  it 
sometimes  rose  to  19'2  knots  per  hour.  The  average  indicated 
horse  power  was  above  that  specified  in  the  contract,  and  the 
coal  consumption  was  216  lb.  per  indicated  horse  power  per 
hour. 

In  accordance  with  this  year's  naval  programme,  the  British 
Admiralty  have  just  placed  with  Messrs.  Vickers,  Sons,  and 
Maxim  an  order  for  ten  more  submarines  of  the  "  B2"  class, 
the  first  of  which  recently  passed  through  a  series  of  exhaustive 
surface  and  submerged  trials  in  Morecambe  Bay  with  com- 
plete satisfaction.  These  boats  are  of  a  greatly-improved  type 
to  the  "A"  class,  and  embody  the  results  of  experiments 
carried  out  by  Admiralty  experts,  under  the  superintendence 
of  Capt.  Bacon,  who  had  charge  of  the  submarines  prior  to 
his  appointment  as  naval  assistant  to  the  First  Sea  Lord  of 
the  Admiralty. 

The  Hindustan,  battleship,  the  latest  addition  to  the  British 
Navy,  and  built  by  Messrs.  Brown  and  Sons,  Clydebank,  has 
returned  to  her  builders,  having  completed  her  official  steam 
trials.  She  steamed  nineteen  knots  an  hour,  or  half  a  knot 
ahead  of  contract  speed.  Her  coal  and  steam  consumption 
worked  out  at  a  remarkably  low  average. 

The  Sentinel,  the  first  of  the  Scout  class  built  for  the 
Royal  Navy,  has  concluded  her  trials  on  the  Clyde.  She 
developed,  under  continuous  steaming,  25  knots  per  hour,  a 
result  accepted  as  eminently  satisfactory.  The  Sentinel  was 
built  by  Tickers,  Son,  and  Maxim  Limited. 


The  amount  of  lubrication  required  by  a  petrol  motor  may 
not  be  the  same  for  two  engines  of  identical  size  and  make,  and 
there  exists  no  arbitrary  standard  as  to  the  amount  necessary.  It 
depends  (says  the  Motor  Car  Journal)  essentially  upon  two  factors  : 
(1)  The  work  performed  by  the  engine,  and  (2)  the  efficiency  of 
cooling.  With  regard  to  the  first  factor,  generally  speaking, 
less  oil  is  required  on  a  smooth,  level,  dry  road  than  on  a  rough, 
hilly  one,  this  being  dependent  on  the  fact  that  less  mixture  is 
used,  less  heat  is  generated,  and  less  oil,  therefore,  consumed 
in  the  former  than  in  the  latter  case.  But  the  variation  re- 
quired is  never  great.  Air-cooled  engines  which  are  in  favour- 
able positions  for  cooling  use  up  far  less  oil  than  those  less 
fortunately  placed.  Again,  taking  two  engines  of  identical 
make  and  size,  one  may  require  just  double  the  amount  of 
lubricating  oil  of  the  latter.  When  an  engine  is  being  efficiently 
lubricated  there  is  a  film  of  oil  between  the  piston,  piston 
rings,  and  cylinder  wall  which  makes  the  joint  sufficiently  tight 
to  prevent  escape  of  mixture  to  the  under  side  of  the  piston,  and 
so  serves  to  maintain  compression,  and,  since  the  oil  is  being 
continuously  used  up,  it  must  be  replaced  at  the  same  rate 
at  which  it  is  consumed. 


Engineer  Captains. 
C.  J.  North  and  W.  Coleman  to  President  for  temporary  service 
in  connection  with  oil  fuel,  turbine  engines,  and  water- 
tube  boilers.  p 
Engineer  Commanders. 
H.  Abbott  to  Fire  Queen  for  Europa,  to  date  November  30th. 
W.  Hines  to  Sutlej,  and  T.  C.  E.  Hughes  to  Fire  Queen  for 
King  Alfred,  to  date  November  23rd. 

G.  W.  Roome  to  Fire  Queen  for  Prince  George,  J.  R.  Roffey 

to  Pembroke  for  Ramilies,  H.  C.  McLean  to  Pembroke 
for  Anson,  and  S.  G.  Haddock  to  Pembroke  for  Resolu- 
tion, to  date  December  12th. 
W.  G.  Mogg  to  Vivid  for  Hood,  undated. 

M.  Sennett  to  Vivid  for  Blake,  and  E.  Swinney  to  Vivid  for 
Edgar,  to  date  January  1st,  1905. 

H.  P.  Vining  to  Fire  Queen  for  Imperieuse,  and  W.  P.  Chap- 
man to  Gibraltar,  on  commissioning,  to  date  December 
14th. 

E.  H.  Ellis  to  Sutlej,  to  date  November  26th. 
W.  R.  Apps  to  Vivid  for  Renown,  to  date  January  3rd. 
J.  G.  L.  Baker  to  Vivid  for  Hibernia,  to  date  December  20th. 
R.  K.  Herbert  to  Pembroke  for  Talbot,  undated. 
R.  B.  Ayres  to  Fire  Queen  for  Pandora,  on  paying  off,  to  date 
December  14th. 

J.  Langmaid,  placed  on  the  retired  list,  with  the  rank  of 
Engineer  Captain,  to  date  November  10th. 

W.  Milton  to  Russell,  and  W.  R.  Parsons  to  Pembroke  for 
Goliath,  to  date  December  20th. 

Engineer  Lieutenants. 
J.  F.  Ball  to  Terror,  for  charge  of  torpedo  boats,  engine-room 

stores,  and  torpedo  sub-depot,  to  date  December  3rd. 
II .  M.  Wall  to  Fire  Queen  for  Success,  undated. 
J.  A.  Owen  to  Egmont  for  Flying  Fish,  and  J.  T.  C.  Butland 

to  Leander  for  Foam,  to  date  November  29th. 
J.  C.  Jenkins  to  Vivid  for  Patrol,  A.  W.  Littlewood  to  Vivid 

for  Gipsy,  and  S.  U.  Hardcastle  to  Pembroke,  additional, 

for  service  in  torpedo  stores  at  Chatham,  to  date  December 

15th. 

G.  H.  Cockey,  D.S.O.,  to  Fire  Queen  for  Wear,  to  date 
December  14th. 

W.  A.  Wallis  to  Tamar  for  Otter,  and  T.  H.  B.  Bishop  to 
Fire  Queen  for  Barham,  to  date  December  20th. 

C.  Broadbent  to  Hussar,  on  re-commissioning,  to  date  January 
3rd. 

W.  J.  Stell  to  Gibraltar,  on  commissioning,  to  date  December 
14th. 

C.  E.  Garrard  to  Vengeance,  E.  Crabtree  to  Hawke,  H.  F. 

Davos  to  Sappho  for  Leda,  and  A.  E.  Straw  to  Brilliant, 

to  date  December  13th. 
A.  E.  Atkins  to  Pembroke  for  Roebuck,  and  C.  L.  Warren  to 

Pembroke,  supernumerary,  to  date  December  19th. 

G.  S.  Holgate  to  Halcyon  for  Ribble,  and  F.  J.  Page  to  Pem- 

broke for  Pegasus,  to  date  December  12th. 
C.  Broadbent  to  Vivid  for  Hussar,  on  paying  off,  undated. 
W.  A.  Dathan  to  Fire  Queen  for  Surly,  on  Pyramus  paying 

off,  undated. 

C.  W.  J.  Bearblock  to  Sirius,  to  date  November  25th. 

J.  E.  Vibert  and  D.  E.  Duke  to  Topaze,  on  commissioning, 
to  date  December  6th. 

C.  J.  Gregg  to  Leander  for  Cherwell,  on  commissioning,  to 
date  December  1st;  and  to  Egmont  for  Cherwell,  on  pay- 
ing off,  undated. 

C.  Howie  to  Vivid  for  Arun,  to  date  November  26th ;  to 
Leander  for  Arun,  on  commissioning,  to  date  December 
1st;  and  to  Egmont  for  Arun,  on  paying  off,  undated. 

S.  J.  Drake  to  Vivid  for  Flora_,  R.  Main  to  Vivid  for  Harrier, 
H.  J.  Leader  to  Pembroke  for  Pioneer,  H.  Basson  to 
Pembroke  for  Pyramus,  S.  Ham  to  Pembroke  for  Speedy, 
and  J.  A.  Richards  to  Fire  Queen  for  Indefatigable,  all 
paying  off,  undated. 

H.  F.  Russell  to  Vivid  for  Duke  of  Edinburgh,  C.  E.  Stone 
to  Revenge,  and  E.  V.  Wand  to  Juno,  to  date  December 
9th. 

W.  A.  Wilson  to  Fire  Queen  for  Brazen,  to  date  December  16th. 
W.  E.  Townsend  to  Pembroke  for  Rother,  and  F.  C.  Davis 
to  Vernon  for  Niger,  to  date  December  12th. 

G.  C.  Nicolson  to  Halcyon  for  Cheerful,  to  date  December  15th. 

Engineer  Sub-Lieutenants. 
J.  S.  Madden  to  Euryalus,  to  date  December  3rd. 

H.  Hodson  to  Fire  Queen,  supernumerary,  to  date  December 
3rd. 
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J.  R.  Macey  to  Gibraltar,  to  date  December  14th. 

II.  W.  S,  Hinton  to  Andromeda,  and  H.  F.  Pocock  to  Essex, 

to  date  December  13th. 
S.  Brown  to  Sutlej,  and  W.  J .  Hawken  to  Implacable,  to  date 

December  5th. 

Chief  Artificer  Engineers. 
E.  W,  Young  to  Mutine,  to  date  December  20tli. 
C,  E.  Walton  to  Fire  Queen,  additional,  to  assist  Engineer 
Rear-Admiral  in  charge  of  oil  fuel  experiments,  undated. 
H.  T.  Leverett  to  Huniber,  to  date  December  10th. 
J.  Hindmarch  to  Halcyon  for  Teazer,  to  date  December  13th. 

Artificer  Engineers. 
A.  Noble  to  Melnmpus,  and  W.  A.  Hook  to  Pembroke  for 

Haughty,  both  to  date  December  13th. 
G  E.  Booth  to  Pembroke  for  Opossum,  to  date  December  20th. 
W.  D.  Brewin  to  Hussar,  to  date  January  3rd. 
W.  J.  Ashworth  to  Glory,  supernumerary,  to  date  December 

13th. 

J.  H.  Humby  to  Fire  Queen,  additional,  for  general  super- 
vision of  recording  parties  for  steam  trials  of  His  Majesty's 
ships  building  and  competing  at  contractors'  yards,  and 
F.  J.  Tucker  to  Fire  Queen  for  Shark,  to  date  December 
9th. 

H.  Davis  to  Gibraltar,  for  mechanical  training  of  boys  and 
youths,  to  date  December  14th. 

C.  Vickery  to  Hawke,  and  for  mechanical  training  of  boys 
and  youths,  and  J.  H.  E.  Baines  to  St.  George,  for 
mechanical  training  of  boys  and  youths,  to  date  December 
13th. 

R.  E.  Jenkyn  to  Brilliant,  to  date  December  13th. 

J.  E.  Ogburn  to  Fire  Queen  for  Lightning,  and  F.  J.  Tucker 

to  Halcyon  for  Shark,  to  date  December  15th. 
J.  W.  A.  Campbell  to  Andromeda,  and  F.  J.  Randall  and 

F.  T.  Norris  to  Vengeance,  to  date  December  10th. 

Acting  Artificer  Engineers. 
W.  J.  Pearce,  H.  Fishlock,  H.  Evans,  F.  Ellis,  J.  MacDonald, 

H.  Beacham,  all  confirmed  in  the  rank  of  artificer  engineer, 

with  seniority  of  November  1st,  1903. 
W.  H.  C.  Fox  to  Pembroke  for  Amethyst,  to  date  November 

26th. 

D.  W.  Lloyd  to  Topaze,  to  date  December  6th. 

E.  F.  Smith,  J.  Forrest,  J.  L.  Woollett,  E.  Dawson,  and  H. 

McKenzie,  all  confirmed  in  the  rank  of  artificer  engineer, 

with  seniority  of  November  1st,  1903. 
W.  R.  Coleman  to  Vivid,  additional,  for  Torpedo  Boat  No.  81, 

to  date  January  3rd. 
S.  Leather  and  J.  L.  Cherril,  confirmed  in  the  rank  of  artificer 

engineer,  with  seniority  of  July  19th,  1903,  and  November 

1st,  1903,  respectively. 


CORRESPONDENCE. 


Communications  intended  for  insertion  shoidd  be  written  on  one  side  of 
the  paper  only ;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  with 
the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

VENTILATION  AND  HEATING. 

To  the.  Editor  of  "  The  Practical  Engineer." 
Sir, — I  beg  to  submit  to  you  my  report  on  an  invention,  called 
the  "  Aureole "  regulator,  recently  submitted  to  me.  I  have 
carefully  considered  the  principle  on  which  it  is  constructed. 
The  chief  point  on  which  this  invention  is  based  is  the  obser- 
vation of  draughts  through  the  open  area  of  fireplaces,  taken 
with  an  anemometer.  The  great  differences  between  the 
velocities  at  the  lower  and  upper  parts  of  the  area  are  not 
generally  known  to  engineers,  and  it  was  practically  taken  that 
the  velocities  were  the  same.  The  points  are  as  follow:  In 
an  open  fireplace,  18in.  by  15  in.,  when  the  fire  is  burning,  the 
velocity  below  the  bars  is  so  small  that  the  fan  wheel  of  the 
anemometer  will  not  turn,  and  this  is  the  case  till  the  anemo- 
meter is  in  a  position  close  to,  and  just  above  the  top  bar,  when 
it  begins  to  turn  slowly.  The  highest  velocity  is  formed  at  the 
top  line  of  the  open  area  of  the  grate.  The  difference  is  very 
marked  between  that  and  the  bottom.  The  invention  being 
composed  of  a  blower  and  a  damper,  the  one  part  regulates  the 
air  passing  into,  through,  and  above  the  fire;  the  other  as  it 
passes  into  the  chimney.  It  provides  simple  means  to  regulate 
combustion  of  the  fuel,  and  thus  fuel  of  different  qualities  can 
be  used  in  open  fireplaces.  I  noticed  that  by  controlling  the 
draught  up  the  chimney,  the  heat  produced  by  the  burning 


fuel  did  not  pass  away,  but  was  radiated  into  the  room,  and  thus 
the  temperature  of  the  room  was  raised.  A  report  published 
a  few  years  ago  in  the  "  Public  Health  Engineer,"  I  have  care- 
fully examined  and  find  that  the  experiments  were  made  with 
rare  and  accuracy.  As  the  question  of  open  fireplaces  is 
attracting  much  attention,  and  as  there  is  no  doubt  the  subject 
has  not  been  studied  by  engineers  in  the  way  it  might  have 
been,  it  seems  to  me  probable,  that  when  the  science  is  better 
understood  some  practical  good  will  result. — Yours,  etc., 

James  F.  Brown,  C.E. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1881.  Testing  Marine  Engines  and  Boilers.— Too  much  coal 

is  being  used  on  a  small  steamer,  and  I  shall  be  glad  if  any  one 
will  kindly  show  me  how  to  find  out  whether  it  is  the  engine  or 
boiler  that  is  at  fault  in  using  so  much  coal.  The  engines  are 
triple-expansion  surface  condensing.  High-pressure  cylinder  13  in., 
intermediate  21^  in.,  low-pressure  35  in.,  common  stroke  of  24  in. 
Revolutions  108  per  minute,  ordinary  marine  type  of  boiler, 
working  pressure  200  lb.  per  square  inch,  natural  draught.  Say  I 
ran  a  trial  trip  of  a  few  hours'  duration  ;  how  should  I  proceed  ? 
How  should  I  find  out  the  amount  of  water  evaporated  per  pound 
of  coal,  &c.  ?  The  feed  water  is  pumped  direct  from  hot  well  into 
boiler.    Any  information  will  be  thankfully  received. — Coal. 

Ansiocr. — In  answer  to  the  above  query,  first  make  a  test  of  the 
engine  and  get  to  know  how  many  pounds  of  water  you  use  per 
I.H.P.  per  hour.  Put  a  small  tank  in  between  the  feed  pump  and 
hot  well,  and  make  a  test,  sa}r  for  six  hours.  Take  diagrams,  say 
every  half  hour,  and  calculate  how  many  pounds  of  water  (note 
temperature)  you  will  use  in  six  hours.  Then  divide  the  average 
I.H.P.  by  the  weight  of  water,  and  you  will  get  the  amount  of 
water  the  engine  uses  per  I.H.P.  per  hour,  or,  in  other  words, 
pounds  of  steam  per  hour.  Thus  you  will  know  whether  your 
engine  is  economical  or  not.  If  you  have  any  steam  traps,  measure 
the  condensed  water  from  your  pipes,  and  allow  for  that.  Now 
make  another  test  of  your  boilers,  say  six  hours.  Proceed  as  before, 
measure  weight  of  water  fed  to  the  boilers,  and  measure  weight  of 
coal  used,  then  divide  one  by  the  other,  which  will  give  you  pounds 
of  water  evaporated  per  pound  of  coal  ;  thus  you  will  know  how 
your  boilers  are  working.  By  referring  to  various  tables  you  will 
get  the  ordinary  consumption  of  steam  per  I.H.P.  for  triple- 
expansion  engines,  and  also  the  evaporation  per  pound  of  fuel  for 
certain  class  of  boiler.  When  measuring  your  water  tie  a  string 
round  the  gauge  glass,  and  see  that  you  start  and  finish  your  test 
with  the  water  in  the  glass  at  the  same  level.  There  are,  of 
course,  many  other  details  for  an  accurate  test,  but  practically  the 
result  will  not  be  far  off  the  mark.  When  the  temperature  of 
feed  water  is  noted,  say  70  cleg.  Fah.,  you  can  then  reckon  same 
from  and  at  212  deg.  Fah.  by  calculation. — R.  Holdcroft. 


MISCELLANEA. 


Notice  of  Removal. — The  London  offices  of  Messrs.  A. 
Ransome  and  Company  Limited,  wood-working  and  saw-mill 
machinery  makers,  of  Stanley  Works,  Newark-on-Trent,  have 
been  removed  from  King's  Road,  Chelsea,  to  63,  Queen  Victoria 
Street,  E.C. 

Negotiations  by  Messrs.  Cammell,  Laird,  and  Company,  for 
the  purchase  of  Lord  Lonsdale's  dock  and  harbour  at  Work- 
ington, have  proved  successful,  and  agreements  have  been  signed. 
Parliamentary  powers  are  necessary  for  the  dock  and  harbour 
extensions,  and  this  step  is  being  taken. 

An  address  on  "  The  Recent  Visit  to  the  United  States  and 
Canada,"  will  be  delivered  by  Sir  William  Henry  White, 
K.C.B.,  past-president,  at  the  ordinary  meeting  of  the 
Institution  of  Civil  Engineers,  on  Tuesday,  the  10th  January, 
1905,  at  8  p.m.  The  address  will  be  repeated  on  the  following 
day,  at  3-30  p.m.,  for  the  benefit  of  members  and  their  friends. 

The  Rivet  Bolt  Company  Limited,  Stobcross  Works,  Coat- 
bridge, have  received  orders  from  the  Admiralty  to  supply 
300  tons  of  rivets  a  week  for  the  next  three  years,  the  rivets  to 
be  delivered  at  the  various  dockyards.  It  is  thought  from  the 
largeness  of  the  order  that  a  busy  time  is  contemplated  in  the 
different  yards. 


January  13,  1905] 


THE    PRACTICAL  ENGINEER. 


41 


2d.  WEEKLY, 

PUBLISHED  BT 

THE  TECHNICAL  PUBLISHING  CO.  LIMITED. 

Offices  :  287,  Deansgate,  Manchester ;  and 
359,  Strand,  London,  W.C. 

National  Telephone  No  2202,  Manchester.    Manchester  Exchange,  Tuesdays 
and  Fridays. 

Entered  at  the  New  York  Post  Office  as  Second  Class  matter. 


10s. 


SUBSCRIPTION  PER  ANNUM 

(PAYABLE  IN  ADVANCE),  INCLUDING 

FREE  COPY  OF  "PRACTICAL  ENGINEER"  POCKET  BOOK 

IK  ORDERED  DIRECT  FROM  THE  PUBLISHERS  ;  OR 

9s.  PER  ANNUM  WITHOUT  POCKET  BOOK. 

POST  FREE  ANYWHERE,  HOME  OR  ABROAD. 

NOTE.— Subscriptions  commence  first  week  in  January,  April, 
July,  and  October. 

flMtbltsbers'  Hnnouncements. 


CASES  FOR  BINDING,  Is.  6d.  each,  post  free. 
BOUND  VOLUMES- 

Vol. 

1— 18S7   


3—1889   

[4— 1S90   

[5-1891   

6—  1892   

7—  January  to  June,  1S93  .. 

8—  July  to  December,  1S93  .. 

9—  January  to  June,  1894  .. 

10—  July  to  December,  1894.. 

11 —  January  to  June,  1895  . . 

12 —  July  to  December,  1S95.. 

13 —  January  to  June,  18%  . . 
14_July  to  December,  1896.. 
15— January  to  June,  1897 


8. 

d. 

6 

6 

7 

6 

10 

6 

19 

6 

10 

6 

10 

6 

6 
6 

6 

6 

6 
6 
6 

6 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

Vol. 

16—  July  to  December,  1897. 

17—  January  to  June,  189S  . 

18—  July  to  December,  1898. 

19 —  January  to  June,  1899  . 

20—  July  to  December,  1899. 

21 —  January  to  June,  1900  . 
22^  July  to  December,  1900. 

23—  January  to  June,  1901.. 

24 —  July  to  December,  1901 . 

25—  January  to  June,  1902  . 

26—  July  to  December,  1902. 

27—  January  to  June,  1903  . . 
2S— July  to  December,  1903. 

29—  January  to  June,  1904  . 

30—  July  to  December,  1904. 


6  6 

6  6 

6  6 

6  6 


6  6 


SEND  US  YOUR  ENQUIRIES  FOR 

HYDRAULIC  MACHINERY 

PRESSES  FOR  METAL  WORK,  BALING, 

&c,  &c. 

PUMPS,  HAND  OR  POWER. 
ACCUMULATORS. 

INTENSIFIERS,  VALVES,   AND  PIPING. 

H0LLINGS  &  GUEST  LTD. 

THIMBLE   MILL  LANE, 

BIRMINGHAM. 


Look  out  fi  r  Next  Month's  Advertisement. 


THE 


BACK  NUMBERS.— Copies  of  The  Practical  Engineer  dated  prior  to  December 
30*h,  1002,  if  in  stock,  4d.  each.  Copies  issued  in  19C3,  3d.  each.  All  copies 
issued  after  December  30th,  1903,  2d.  each,  except  the  first  numbers  in  January 
and  July,  which  are  3d.  each. 

ADDRESS.— All  communications  should  be  sent  to  287,  Deansgate,  Man- 
chester. Those  for  current  week's  issue  should  reach  us  by  first  post  on 
Monday,  or,  if  accompanied  by  sketches  or  drawings,  on  the  previous  Friday. 


Practical  Engineer 

AND    ENGINEERS'  GAZETTE. 


Vol.  31.         Friday,  January  13,  1905.        No.  933. 


CONTENTS. 


Motor  Trains  and  Motor  Boilers  

Leaves    from  a  Naval  Engineer's 

Note  Book.  (Illus.)  

Trade  Notes   

A  Keybed  Locater.  (Illus.)  

Pattern  Making.  (Illus.)  

New  Motor  Pumps  on  the  Riedler 

Express  System.  (Illus.)  

A  Gas-engine  Test,  (illus.)  

Official  Searching  for  Novelty  

Applications  for  Biitish  Patents..  . 
Registration  of  a  Trade  Mark  and 

Copyright  Registry  

Recent  Cases  under  the  Merchandise 

M  rks  Act   


Page 

Recently  Completed  Patent  Specifica- 
tions.  (Mi  s.)    57 

Disabled  Machinery   70 

An  Indicating  Steam  Meter.  (Illus.)  71 

Literature    73 

Condensing  Machinery.  (Illus.)....  74 

Australian  Railways    70 

B  ard  of  Trade  Examinations   76 

The  Met»l  Markets   76 

Stay  Bolts,  Braces,  and  Flat  Sur- 
faces   78 

Notices  of  Meetings,  &-c   7S 

Launches  and  Trial  Trips   78 

Queries  and  Replies   79 

Miscellanea    80 


MOTOR  TRAINS  AND  MOTOR  BOILERS. 

The  trend  of  development  upon  British  railways  is  undoubt- 
edly towards  electrification,  and  there  is  perhaps  ignored 
the  advantages  that  would  be  inherent  to  the  adoption  of 
motor  trains  for  certain  districts  and  lines  that  are  at 
present  heavily  charged  with  dead  expenses,  owing  to  the 
same  common  engines  and  stock  being  employed  thereon 
as  are  used  upon  the  heavier  traffic  of  the  main  lines  of 
the  system. 

When  it  is  remembered  that  the  boiler  question  alone 
is  a  dominant  factor  that  will  make  for  the  failure  or 
success  of  any  improvement,  it  would  appear  that  engineers 
would  do  well  to  direct  their  attention  more  particularly 
to  the  steam  generator  than  to  the  motor  for  use  therewith. 
By  reducing  the  weight  of  the  boiler  the  expenses  in 
connection  with  the  working  of  the  train  would  be  propor- 
tionately reduced,  and  it  should  not  be  beyond  the  power 
of  the  boiler  maker  to  devise  a  type  of  boiler  that  would 
generate  steam  with  sufficient  margin  of  reserve  without 
the  necessity  of  providing  for  that  immense  steam  space 
considered  necessary  for  the  cylinders  in  use  for  ordinary 
train-working  conditions. 

Motor  makers  have  proposed  the  breaking  up  of  the 
train  into  several  independent  units,  hut  this  subdivision 
of  motor  power  necessarily  entails  the  creation  of  other 
difficulties,  or  the  duplication  of  the  working  staff,  so  that 
expenses  are  increased,  while  the  advantages  that  may  be 
secured  are  of  an  uncertain  quality. 

The  improvements  that  have  been  associated  with  the 
locomotive  have  been  in  the  main  those  connected  with 
the  engine  and  its  details  rather  than  with  the  steam 
generator,  although  points  of  detail  in  boiler  construction 
have  naturally  been  varied  with  more  or  less  efficiency  by 
locomotive  engineers  interested  upon  the  particular  main 
lines  of  this  country. 

Thus  the  main  question  that  has  been  considered,  so  far 
as  the  development  of  the  steam  locomotive  is  concerned, 
centred  almost  exclusively  round  the  vexed  question  of 
disposition  and  working  of  the  steam  cylinders.  With  one 
line  it  had  been  compound  and  another  non-compound,  the 
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votaries  of  each  advocating  and  maintaining  their  positions 
with  the  keeness  almost  of  politicians  upon  a  party  question, 
so  that  while  developments  and  improvements  have  arisen 
in  the  matter  of  the  disposition  of  cylinders,  it  has  been 
the  exception  to  find  that  a  conversion  in  the  matter  of 
opinion  has  taken  place  by  the  advocate  of  a  non- 
compounding  system  fearlessly  adopting  the  compound 
system  or  vice  versa. 

The  boiler  maker  who  undertakes  to  attack  the  problem 
of  supplying  steam  for  locomotive  train  service  must, 
however,  bear  in  mind  that  the  type  and  possibilities  of 
a  boiler  that  will  suit  a  road  car  where  30  H.P.  may  he 
the  average  demanded  will  not  necessarily  he  capable  of 
adaptation  for  the  demands  of  motors  requiring  some 
500  H.P.  for  a  train  service. 

Efficient  or  important  reduction  in  weight  can  only  he 
secured  by  an  immense  increase  of  the  steam-generating 
surface,  such  as  will  make  possible  the  rapid  development 
of  steam  for  supplying  the  demands  of  the  cylinders  for 
a  train  running  at  our  ordinary  express  speeds.  The 
conditions  of  the  problem,  therefore,  are  rapid  steam 
generation,  with  a  minimum  amount  of  steam  space,  and 
a  minimum  amount  of  dead-water  space  within  the  boiler. 


The  experiments  that  have  been  carried  out  by 
the  London  Road  Car  Company  Limited  for  some 
time  past  with  three  makes  of  motor  omnibuses 
having  proved  that  such  are  now  commercially  prac- 
ticable, the  company  have  ordered  50  motors,  and 
have  put  in  hand  at  their  own  works  the  manu- 
facture of  the  bodies  of  the  vehicles.  The  motors  are 
of  two  types,  viz.,  petrol  and  steam,  the  steam  being- 
generated  by  the  combustion  of  crude  petroleum.  The 
petrol  motors,  which  have  four  cylinders  and  are  of  21  II. P., 
are  of  the  Darkopp  and  Germain  types,  from  Germany  and 
Belgium  respectively.  The  vehicles  to  which  these  motors 
are  to  be  fitted  will  hold  32  passengers,  of  whom  14  will 
be  accommodated  inside  and  18  outside.  The  steam  cars, 
supplied  by  Messrs.  Clarkson,  of  Chelmsford,  will  have 
16  H.P.  engines,  and  will  hold  only  11  or  15  passengers, 
who  are  all  carried  inside.  The  speed  of  which  the  new 
vehicles  will  be  capable  is  some  50  per  cent  greater  than 
that  of  the  existing  horse  cars.  The  Road  Car  Company 
is  now  running  between  460  and  470  horse  cars,  the  place 
of  which,  it  is  expected,  could  be  amply  taken  by  350 
motor  omnibuses.  This  means,  to  begin  with,  some  saving 
of  the  space  required  to  house  the  vehicles.  Further,  the 
introduction  of  motor  omnibuses  will  mean  a  large 
reduction  in  the  space  needed  for  stabling,  and  even  the 
50  now  on  order  will  enable  the  Road  Car  Company  to 
dispense  with  600  or  700  horses  within  the  next  six  months. 
These  facts  evidently  make  for  reduced  expenses.  On  the 
other  hand,  it  is  possible  that  the  savings  thus  effected 
may  be  more  than  counterbalanced  by  increased  cost  of 
maintaining  and  running  the  horseless  vehicles.  On  this 
score,  however,  the  experience  already  gained,  though  it 
has  not  yet  gone  so  far  as  to  enable  exact  and  trustworthy 
figures  to  be  got  out,  is  reassuring ;  and,  in  particular,  the 
cost  of  tyres,  which  it  was  feared  might  be  a  formidable 
item  on  the  expenditure  side,  promises,  on  the  guarantees 
of  manufacturers,  to  work  out  at  a  reasonable  figure.  Then 
the  quicker  service  which  will  be  afforded  is  expected  to 
increase  the  traffic  and  the  earnings — perhaps  even  to  the 
extent  of  permitting  a  reduction  of  fares  in  some  cases — 
and  to  foster  the  use  of  the  cars  after  dark  they  are  to  be 
well  lighted  with  four  inverted  acetylene  lamps,  the  destina- 
tion of  each  car  being  also  illuminated.  Finally,  it  may 
be  mentioned  that  the  company  is  educating  many  of  its 


drivers  to  take  charge  of  the  motor  cars  when  they  come 
upon  the  roads,  and  is  trying  with  considerable  success  u> 
make  them  something  of  mechanics. 


Two  officers  of  the  United  States  navy  were  recently 
instructed  by  the  Navy  Department  to  report  on 
the  turbine  machinery  of  the  vessels  in  American 
waters,  including  the  yacht  Lorena,  constructed  by 
Messrs.  Ramage  and  Ferguson,  Leith ;  the  Tarantula, 
the  torpedo-like  yacht  built  by  Messrs.  Yarrow,  London; 
and  the  Canadian  Lakes  passenger  steamer  Turbinia,  con- 
structed on  the  Tyne  last  year.  The  officers  state  that  with 
regard  to  the  disposition  of  turbines  and  their  design 
provision  should  he  made  for  the  ready  removal  of  the  top 
turbine  casing.  This  is  essential  for  examination  and  for 
the  repair  of  the  vanes,  should  they  by  accident  be  damaged. 
It  is  stated  in  the  report  that  the  turbine  installation  does 
not  occupy  less  space  than  reciprocating  engines.  In  the 
Tarantula  the  projected  area,  practically  the  floor  space 
occupied,  is  5  square  feet  per  L00  H.P. ;  while  in  the  United 
States  torpedo  boats  of  corresponding  design  it  is  3|  per 
lot) H.P.  It  is  also  stated  that  by  dividing  the  power 
through  several  shafts  certain  advantages  besides  those 
claimed  to  exist  for  purely  navigating  purposes  appear  in 
the  greater  combined  efficiency  of  propeller  and  turbine, 
due  to  the  fact  that  this  efficiency  is  more  rapidly  attained 
with  smaller  propellers  and  faster  turbines.  The  chief 
engineers  to  the  three  vessels  reported  that  no  wear  either 
downwards  in  the  bearings  or  fore  and  aft,  due  to  unequal 
thrust,  had  been  detected  during  the  time  the  ships  had 
been  in  service.  Generally,  it  is  stated,  in  conclusion,  that 
the  Parsons  turbine  may  he  fitted  with  satisfactory  results. 
It  possesses  many  advantages  in  detail  and  operation  over 
reciprocating  engines.  Separate  cruising  turbines  of  low 
speed  must  he  provided  to  ensure  economy.  Some  saving 
in  weight  must  be  gained,  the  amount  being  governed  by 
the  rotative  speeds  employed  in  running  the  propellers. 


Queensland  is  a  possible  source  of  supply  for 
smokeless  steam  coal,  immense  deposits  of  such  coal 
having  recently  been  discovered  within  100  miles 
of  the  port  of  Rockhampton.  The  coal-bearing  country  in 
Central  Queensland  is  very  extensive,  and  the  aggregate 
thickness  of  the  seams  of  good  coal  is  very  great ;  in  one 
bore  of  less  than  500  ft.  depth  four  seams  passed  through 
total  up  to-  about  39  ft.,  one  seam  alone  being  about  20  ft, 
in  thickness.  Several  shafts  have  already  been  sunk  in 
various  parts  of  the  newly-discovered  field,  and  analyses 
and  tests  have  been  made  of  the  coal  found,  the  results 
of  which  prove  the  coal  to  be  smokeless  and  of  high 
steaming  power.  Parcels  of  this  steam  coal,  which  is 
suitable  for  the  navy,  have  been  sent  to  the  Admiralty  at 
Sydney  for  testing  purposes,  with  favourable  results,  and 
it  would  appear  to  be  only  a  matter  of  time  when  large 
supplies  of  suitable  steam  coal  will  be  drawn  from  this 
district.  The  following  are  a  few  typical  analyses  of 
Central  Queensland  coal:  — 


Percentages  of— 


Nairn/  nr  locality  of  mine. 

Volatile 
hydro- 
carbons. 

Fixed 
carbon. 

Ash. 

Moisture. 

Sulphur 

7-3 

SJ-2 

5-0 

1-5 

11-10 

Sl-34 

5-61 

-  1-2 

0-45 

Wallaroo  

11-75 

78-35 

8-2  ' 

1  -7 

12-59 

70-74. 

6-17 

1-8 

"  Messrs,  Tatlock  and  Thompson,  city  analysts,  Glasgow,  remarked,  in  con- 
nection with  their  analysis  of  this  coal,  "This  is  a  first-class  coal  for  steam  and 
navigation  purposes,  being  high  in  fixed  carbon,  aud  containing  only  a  small 
proportion  of  sulphur  and  ash,  and  is  highly  suitable  for  the  smelting  of  metals 
in  place  of  coke.  It  also  burns  well,  and  is  in  every  respect,  including  its 
smokelesness,  equal  to  the  best  Welsh  steam  coal." 
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LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE 
BOOK.— XII. 

Steam  Jackets. 

With  the  piston  speeds  now  adopted  for  naval  engines 
jacketing  is  regarded  as  of  doubtful  advantage,  even  at 
comparatively  low  powers.  It  is  probable  that  all  jacket, 
steam,  and  drain  connections  on  the  high-pressure  and 
intermediate  cylinders  of  a  large  number  of  naval  engines 
Br.ight  be  omitted  without  loss  of  economy.  They  should, 
however,  be  retained  on  the  low-pressure  cylinders  of 
engines  of  second-class  cruisers  and  larger  vessels.  The 
element  of  time  has  a  very  marked  effect  on  the  efficiency 
of  the  steam  jacket,  so  that  in  the  case  of  engines  such 
as  those  of  torpedo  craft,  with  their  high  reciprocations, 
there  is  not  time  for  the  effective  transmission  of  heat. 

It  has  been  suggested  that  jackets  were  of  great  use  in 
warming  up  the  engines  preparatory  to  starting,  and 
might  therefore  be  considered  valuable,  apart  from  their 
action  as  fuel  economises  simply.  With  the  '•  all-round  " 
type  of  reversing  gear  now  commonly  adopted  in  naval 
engines  the  process  of  warming  up  can  be  satisfactorily 
accomplished  by  admitting  a  small  quantity  of  steam  to 
flow  through  the  engine,  and  at  the  same  time  "  swinging 
the  links  "  by  allowing  the  reversing  engine  to  run  slowly. 


Fig.  1. 

Superheated  steam  presents  several  advantages  over  a 
steam  jacket,  especially  in  reducing  condensation  during 
admission.  The  heat  added  to  the  steam  and  brought  in 
with  it  naturally  penetrates  all  the  internal  surfaces  of 
the  clearance  spaces,  heats  the  piston  rod  and  covers,  and 
reaches  the  inmost  recesses  of  the  cylinder.  But  with  a 
jacket  this  surface  heating  is  not  so  effectually  obtained. 
During  expansion  the  advantages  are  to  a  certain  extent 
reversed,  as  the  effect  of  the  superheated  steam  practically 
ceases  after  admission. 

Recent  trials  carried  out  on  British  cruisers  showed  that 
better  results  were  obtained  without  using  steam  in  the 
jackets,  the  quantity  of  steam  condensed  in  the  jackets 
being  greater  than  the  quantity  saved  in  the  cylinders. 
The  question  of  the  value  of  steam  jacketing  was  specially 
considered  during  the  contractors'  steam  trials  of  H.M.S. 
Argonaut,  a  twin-screw  cruiser  of  18,000  indicated  horse 
power.  The  propelling  engines  of  this  vessel  are  of  the 
four-cylinder  three-stage  expansion  type,  the  diameters 
of  the  high-pressure,  intermediate,  and  each  of  the  two 
low-pressure  cylinders  being  31  in..  55  J  in.,  and  61  in. 
respectively.  The  stroke  is  48  in.,  and  the  designed  revolu- 
tions are  120  per  minute.    Each  cylinder  has  a  separate 


working  barrel,  which  forms  a  steam  jacket  with  the 
cylinder  walls.  Steam  admitted  to  these  jackets  can  be 
maintained  at  any  desired  pressure.  The  condensed  jacket 
steam  is  led  to  collectors  furnished  with  gauge  glasses, 
and  drained  into  the  main  condensers  by  screw-down  valves. 

Tables  I.,  II.,  and  III.  give  summaries  of  the  results 
obtained  at  full  power,  three-fourths  full  power,  and  at 

TABLE  I. — Trials  to  Determine  Value  of  Steam  Jackets. 
Engines  of  H.M.S.  Argonaut  at  full  power. 


Trial   1 

Jackets  in  use  

Duration  of  trial,  in  hours  

Grand  total  I.H.P  

Revolutions  per  minute,  mean  of  port  and 
starboard   

Steam  pressure  in  receivers,  in  pounds  per 
square  inch : — 

High-pressure  

Intermediate  

Low-pressure  

Steam  pressure  in  jackets,  in  pounds  per 
square  inch  :  — 

High-pressui  e  

Intermediate   

Low-pressure  

Cut-off  in  H.P.  cylinders,  per  cent  of  stroke . . 

Total  expansion  

Water  per  hour  per  I.H.P.,  in  pounds.  Main 
engines  only   

Increase  on  water  consumption  of  trial  A,  in 
pounds   

Increase  per  cent   


A 

1! 

C 

Nil. 

L.P.  only. 

All. 

3 

18.7S1 

18,916 

19,046 

128 

,V-  '  129 

129 

236 

243 

237 

94 

T  •.  95 

95 

33 

.",-34-,: 

33 

217 

.... 

113 

56 

58 

S>  V-~ 

71 

71 

8-5 

8-5  . 

8-5 

15-75 

1(3-15 

16-64 

0-40 

0-89 

2-54 

5-65 

TABLE  II.  —  Trials   to   Determine  Value  of  Steam 
Jackets. 

Engines  of  H.M.S.  Argonaut  at  three-fourths  full  power. 


Trial,   

Jackets  in  use   :. 

Duration  of  trial,  in  limn  s  . 
Grand  total  I.H.P  


Revolutions  per  minute,  mean  of  port  and 
starboard   

Steam  pressure  [in  receivers,  in  pounds  perl 
per  square  inch  :-• 

High-pressure  

Intermediate   


Low-press:ire 


Steam  pressure  in  jackets,  in  pounds  per: 
square  inch : — 


High-pressure  

Intermediate   

Low-pressure   

Cut-off  in  H.P.  cylinders,  per  cent  of  stroke. . 
Total  expansion  


Water  per  hour  per  I.H.P.,  in'pounds.  Main 
engines  only   

Increase  on  water  consumption  of  trial  D, 
in  pounds  

Increase  per  cent  


D 

E 

F 

Nil. 

LP.  and  L.P. 

All. 

4i 

H 

3 

13,788 

14,279 

12,631 

115 

117 

112 

230 

233 

214 

M> 

SO 

81 

27 

26 

25 

109 

245 
104 

44 

40 

53 

53 

.'/.'43  V 

10-4 

10-4  '  •  '-_  i 

12-5 

15-44 

15-87" 

15-85 

0-43 

0-41 

2-78  , 

2-65 

one-fifth  full  power  respectively,  and  from  these  it  will 
be  seen  that  in  all  cases  the  water  consumption  of  the  main 
engines  per  indicated  horse  power  was  greater  with  the 
jackets  in  use  than  when  they  were  shut  off,  the  approxi- 
mate increase  due  to  the  use  of  the  jackets  being  5'65  per 
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cent  at  full  power,  2'65  per  cent  at  three-fourths  full  power, 
and  something  under  h  per  ceut  at  one-fifth  full  power. 

With  the  low-pressure  jackets  only  in  use  the  steam 
consumption  of  the  main  engines  on  the  full-power  trial 
was  found  to  be  2"o4  per  cent  in  excess  of  that  with  all 
jackets  shut  off.  '  It  will  also  be  noticed  that  in  trial  C, 
at  full  power  and  with  all  jackets  in  use,  the  pressure  main- 
tained in  the  high-pressure  jacket  was  not  so  high  as  its 
receiver  pressure,  it  being  apprehended  by  the  contractors 
that  the  cylinder  walls  might  become  too  dry  for  efficient 
working  at  the  high  piston  speed  required  for  maximum 
power.  With  this  exception  the  steam  pressures  main- 
tained in  the  jackets  were  :  For  the  intermediate  and  low 
pressure  cylinders  about  20  lb.  above  their  respective 
receiver  pressures,  and  for  the  high-pressure  cylinders  about 
equal  to  the  receiver  pressure. 

Similar  trials  with  the  engines  of  H.M.S.  Hermes  showed 
that  at  full  power  the  water  consumption  of  the  main 
engines  with  all  the  jackets  in  use  was  2'65  per  cent  greater 
than  with  all  jackets  shut  off.  The  Hermes  is  a  twin- 
sciew  second-class  cruiser  of  10,000  indicated  horse  power, 
fitted   witli   four-cylinder  three-stage   expansion  engines, 

TABLE  HI. — Trials  to   Determine   Value   op  Steam 
Jackets. 

Engines  of  H.M.S.  Argonaut  at  one-fifth  full  power. 


Trial   

Jackets  in  use  

Duration  of  ferial,  in  hours 
Grand  total  I.H.P  


Revolutions  per  minute,  mean  of  port  and 
starboard   


Steam  pressure  in  receivers,  in  pounds  pei 
square  inch  :  — 

High-pressure   


Intermediate 
Low-pressure 


Steam  pressure  in  jackets,  in  pO'  lids  pel 
square  inch  : — 

High-pressure  

Intermediate   

Low-pressure   

Cut-off  in  H.P.  cylinders,  per  cent  of  stroke. . 

Total  expansion  


Water  per  hour  per  I.H.P. ,  in  pounds.  Main 
engines  only   


Increase  on  water  consumption  of  trial  G,  in 

pounds   


Increase  per  ceut 


G  '•  "; 

H 

Nil. 

LP.  and  L.P. 

5 

5 

3,762 

3,«43 

75 

ICS 

160 

49 

49 

S 

!) 

73 

" 

27 

27 

15-7 

157 

1G-20 

16-34 

o-os 

0  49 

I 

All. 

3,783 
76 

164 

50 

9 

•  159 
71 
30 
27 

15-  7 

16-  32 

0-06 
0-37 


having  cylinders  20  in..  12  in.,  and  two  of  48  in.  diameter, 
by  .">0  in.  stroke.  The  mean  results  of  these  trials  are 
given  in  Table  IV.  The  Hermes  and  Argonaut  were  both 
fitted  with  Belleville  water-tube  boilers,  provided  with 
economisers.  Trials  of  an  earlier  vessel,  H.M.S.  Diana,  a 
twin-screw  second-class  cruiser  fitted  witli  cylindrical 
boilers,  and  three-cylinder  three-stage  expansion  engines, 
also  show  a  slight  gain  when  developing  80  per  cent  of 
the  designed  full  power,  and  with  jackets  not  in  use,  as 
compared  with  the  water  consumption  of  the  main  engines 
with  the  jackets  in  operation.  The  diameters  of  the 
cylinders  in  this  vessel  are  33  in.,  49  in.,  and  74  in.,  and 
the  piston  stroke  is  39  in.  Table  V.  gives  the  leading 
particulars  of  the  trials. 

As  regards  the  actual  quantity  of  water  drained  from 
the  jackets  of  such  engines  the  data  given  in  Table  VI. 
furnish  some  interesting  information.  Both  the  vessels 
are  twin-screw  cruisers,  the  Minerva  being  fitted  with 
similar  engines  and  boilers  as  the  Diana,  while  those  of 
the  Hvacinth  are  the  same  as  in  H.M.S.  Hermes.  As 


dial  Q  of  the  engines  of  Minerva  is  practically  at  the 
same  power  as  the  trials  of  the  similar  engines  of  H.M.S. 
Diana,  M  and  N,  Table  V.,  we  may  assume  the  water 
di  ained  from  the  jackets  on  trial  N  to  be  the  same  as  on 
trial  Q,  or  0'36  lb.  per  indicated  horse  power  per  hour  ; 
tlien  it  will  be  seen,  that  the  water  saved  in  the  cylinders 
by  the  use  of  the  jackets  on  trial  N  was  just  50  per  cent 
of  the  water  drained  from  the  jackets. 


Trials   to   Determine  Value  ok  Steam 
Jackets. 


TABLE  IV. 

Engines  of  H.M.S.  Hermes  at  full  power, 


Trial  

Jackets  iu  use  

Duration  of  trial,  in  hours   

Grand  total  I.H.P  

Revolutions  per  minute,  mean  of  port  and  starboard. 

steam  pressure  in  high-pressure  receiver,  in  pounds 
per  square  inch  _  


K 

Nil. 
4 

10,401 

1S2 

232 


Steam  pressure  in  jackets,  in  pounds  per  square 
inch :  — 

High-pressure   

Intermediate    

Low-pressure  

Cut-o.T  in  H.P.  cylinders,  per  cent  of  stroke  

Water  per  hour  per  I.H.P.,  in  pounds.   Main  engines 

only  

Increase  on  water  consumption  of  trial  K,  in  pounds 
Increase  per  cent  


15-49 


L 
All. 
4 

10,047 

183 

223 

219 
102 
49 
71 

15-30 
0-41 

2-65 


Carefully-conducted  trials  have  been  made  with  the 
engines  of  merchant  steamers,  but  so  far  the  results 
obtained  have  not  been  such  as  will  enable  any  definite 
conclusions  to  be  drawn  as  to  the  value  of  steam  jacketing. 

The  general  practice  in  the  British  navy  is  to  steam 
jacket  the  cylinder  barrels  only,  whereas  in  the  United 
States  navy  it  is  customary  hi  engines  of  battleships  and 

TABLE   V. — Trials   to   Determine  Value    of  Steam 
Jackets. 

Engines  of  H.M.S.  Diana  at  80  per  cent  of  designed  full  power. 


Trial  

Jackets  in  use   

Duration  of  trial,  in  hours  

Grand  total  I.H.P  ;  

Revolutions  per  minute,  mean  of  port  and  starboard. J 

Steam  pressure  in  high-pressure  receiver,  in  pounds! 
per  square  inch  

Steam  pressure  in  jackets,  in  pounds  per  Square 
inch  :  — 

High-ijressure  

Intermediate  

Low-pressure  

Cut-off  in  H.P.  cylinders,  per  cent  of  stroke  

Water  per  hour  per  1.  H.  P.,  in  pounds.    Main  engines 

only  

[ncrease  on  water  consumption  of  trial  M,  in  pounds 
Increase  per  cent  


M 

Nil. 

3 

8,107 
136 

131 


X 
AH. 

2 

8,141 
136£ 

134 

129 

25 
60J 
17-75 

0-  is 

1-  03 


large  cruisers  to  also  jacket  the  top  covers  and  cylinder 
bottoms,  in  some  instances  of  all  cylinders,  and  in  others 
of  the  intermediate  and  low  pressure  cylinders  only.  In 
the  case  of  engines  of  small  American  cruisers — as,  for 
example,  those  of  the  vessels  of  the  Denver  class — the 
cylinder  barrels  only  are  jacketed.  The  spaces  left 
around  the  working  linings  for  steam  jackets  is  usually 


January  13,  1905]  THE    PRACTICAL  ENGINEER. 


45 


J  in.  across,  and  all  ribs  are  cored  out  so  as  to  allow  a 
free  circulation  of  the  jacket  steam  and  a  free  drainage 
of  the  water  of  condensation.  The  drains  are  carefully 
arranged  so  as  to  be  at  the  lowest  points  of  the  respective 
jackets,  and  when  possible  the  internal  ribs  are  so  placed 
as  to  prevent  the  steam  rushing  straight  through  from  the 
supply  to  the  drain,  but  rather  to  compel  it  to  circulate 
as  much  as  possible.  The  cylinder  liners  are  usually 
provided  with  flanges  at  the  bottom,  by  which  they  are 
secured  in  place  by  countersunk  screws  passing  through 
the  flanges  and  tapped  into  the  cylinder  bottoms.  They 
are  preferably  arranged  with  stuffing  boxes  E,  fig.  1,  at 
the  top  to  allow  for  expansion,  and  to  make  the  joint 
between  the  liner  and  the  cylinder  barrel.  The  arrange- 
ment of  steam  jacketing  adopted  in  the  United  States 
armoured  cruisers  of  the  Maryland  class,  the  protected 
cruisers  of  the  St.  Louis  class,  and  the  battleships  of  the 
Virginia  class,  all  of  which  are  at  present  in  process  of 

TABLE  VI. — Steam  Used  in  Jackets. 
Engines  of  H.M.  Ships  Minerva  and  Hyacinth. 


H.M.S.  Miuerva.  H.M.S.  Hyacinth. 


Trial   

O 

'P~ 

Q 

-.R 

S 

T 

V 

All 

All 

All 

All 

Ij.P. 

L.P. 

L.P. 

only 

only 

only 

Closed  exhaust   or  open  ex- 

haust iu  use   

Open 

Open 

1  Mull 

Open 

Open 

Closed 

Closed 

Duration  of  trial,  in  hours. . . . 

25 

.  24 

• 

k  ; 

6i 

18 

12 

Graud  total  I.H.P  

2,142 

5,155 

8,132 

4,771 

1,007 

2,070 

5,025 

Revolution*  per  minute,  mean 

of  port  and  starboard   

83 

111 

128 

108 

100 

101 

138 

Steam  pressure  in  high-pres- 

sure receiver,  in  pounds  per 

E0 

138 

136 

128 

110 

100 

107 

Steam  used  by  main  engines, 

iu  pounds  per  I.H.P.  pel- 

150 

13-4 

10-30 

14-85 

16-86 

Steam  used  by  auxiliary  en- 

118-45- 

16-78 

gines,  in  pounds  per  I.H.P. 

per  hour,  b  —   

2-02 

1-33 

2-20 

1-73 

2 -ill 

• 

Steam   used   by  jackets,  in 

pounds  per  I.  H.P.  per  hour, 

0-2S 

0-4-J 

0-3o 

0-59 

0-35 

0-J5 

0-22 

Total  steam  used  by  engines, 

in  pounds  per   I.H.P.  pel 

18-20 

15-15 

ls-se 

17-17 

20-12 

is-so 

17-00 

Steam  used  by  main  engiues 

-f-  steam  used  iu  jackets,  iu 

pounds  per  I.H.P.  per  houi 

16-1S 

13-82 

1(1 -6<i 

15-44 

17-21 

Steam  used  in  jackets,  pel- 

cent  of  total  steam  used  by 

178 

3-04 

2-1G 

3-82 

2-04 

Notb. — The  water  consumption  for  auxiliary  purposes  is  given  per  I.H.P., 
developed  by  the  main  engines  iu  each  case. 


construction,  is  as  follows  :  In  the  case  of  the  battleships 
the  cylinder  diameters  are  35  in.,  57  in.,  and  two  of 
66  in.,  and  all  cylinders  are  steam  jacketed  around  the 
barrels,  and  the  intermediate-pressure  and  low-pressure 
cylinders  are  also  jacketed  at  both  ends.  The  cylinders 
of  the  engines  of  the  protected  cruisers  are  similarly 
jacketed.  Their  diameters  are  36  in.'59|  in.,  and  two  of 
69  in.  The  armoured  cruisers'  engines  are  arranged  with 
jackets  around  all  barrels  and  at  both  ends  of  all  cylinders. 
The  cylinder  diameters  are  high-pressure  38J  in.,  interme- 
diate 63  J  in.,  and  each  of  the  two  low-pressure  74  hi.  The 
working  steam  pressure  at  the  engines  is  in  all  cases  25U  lb. 
-per  square  inch,  and  steam  for  the  jackets  is  taken  from  the 
main  steam  pipe  by  a  l£  in.  pipe  leading  from  the  boiler 
side  of  the  engine  s'top  valve  to  the  highest  part  of  the 
high-pressure  jacket,  a  shut-off  valve  being  fitted  to  control 
the  supply.  The  jacket  steam  passes  successively  through 
the  high-pressure,  the  intermediate-pressure,  and  the  low- 
pressure  jackets.    To  this  end  there  is  a  1^  in.  pipe  leading 


from  the  bottom  of  the  high-pressure  jacket  to  the  top  of 
the  intermediate-pressure  jacket,  and  1  in.  pipes  from  the 
bottom  of  the  intermediate-pressure  jacket  to  the  tops  of 
the  two  low-pressure  jackets.  These  pipes  are  fitted  with 
spring  reducing  valves,  and  as  safeguards  against  the 
possible  faulty  action  of  these  latter,  and  to  prevent  the 
accumulation  of  undue  pressure  in  the  jackets,  adjustable 
spring-loaded  safety  valves  are  fitted  on  their  low-pressure 
side.  These  reducing  valves  and  safety  valves  are  adapted 
for  maintaining  a  pressure  of  from  50  to  100  lb.  above 
atmosphere  in  the  intermediate-pressure  jacket,  and  from 
20  to  60  lb.  in  the  low-pressure  jackets.  The  connection 
between  the  top  covers  and  the  barrel  jackets  is  provided 
by  means  of  outside  pipes,  and  not  by  passages  in  the 
castings.  A  J  in.  drain  leads  from  the  lowest  part  of  each 
low-pressure  jacket  to  an  automatic  trap  with  blow-through 
and  by-pass  pipes  and  valves,  thence  to  the  lower  part  of 
the  feed  tank,  with  a  branch  to  the  bilge.  Each  drain 
pipe  is  provided  with  a  stop  valve  close  to  its  jacket,  and 
all  pipes  in  the  jacket-drain  system  have  union  joints,  so 
as  to  be  easily  overhauled.  Automatic  steam  traps  are 
but  seldom  fitted  in  the  jacket  drains  of  engines  of  British 
naval  vessels,  hand  regulation  being  relied  upon  entirely, 
the  arrangements  for  which  have  already  been  described 
above  in  connection  with  the  trials  of  H.M.S.  Argonaut. 


TRADE  NOTES. 


Messks.  Holden  and  Brooke  Limited,  Shins  Works,  West 
Gorton,  Manchester,  send  circular  showing  the  success  and  pro- 
giess  made  in  the  Brooke's  (903)  steam  trap  and  the 
"  P.S."   (protected   seat)    steam  valve. 

Messes.  W.  T.  Glover  and  Company  Limited,  Traiford 
Park,  Manchester,  favour  us  with  one  of  their  1905  almauacs. 
This  contains  more  information  and  is  a  decided  advance  on 
their  daily  slip  almanac  of  1904. 

Many  people  are  still  sceptical  as  to  the  value  of  town's  refuse 
for  steam  raising,  but  the  following  figures  taken  at  the  des- 
tructor plant,  at  Burnley,  show  almost  as  good  results  as  arc 
obtained  in  many  places  from  coal-fired  boilers.  The  following 
are  the  weekly  returns  for  the  quarter  ending  June  25th, 
1904:  — 

183   818,780 

179    781,480 

207    748,260 

178    €79,140 

188    692,460 

212   647,800' 

211   :   638,100 

190    617,000 

210    655,400 

181    626,800 

212    614,500 

221   i   799,200 

266    960,300 

In  each  of  the  above  cases,  except  the  last,  the  water 
evaporated  is  for  six  days ;  iu  the  last  case  it  is  for  seven 
davs.  It  will  be  seen  that  the  average  evaporation  of  water  per 
pound  of  refuse  is  about  156  lb.  So  satisfactory  are  these 
results  that  the  Burnley  Corporation  have  installed  a  further 
installation  to  deal  with  the  balance  of  the  refuse.  These 
destructors  have  been  built  by.  Messrs.  Meldrum  Brothers 
Limited,  of  Timperley. 

The  Under-feed  Stoker  Company  Limited,  Coventry 
House,  South  Place,  Pinsbury,  Loudon,  E.C.  This  firm  send 
illustrated  catalogue  of  their  mechanical  stoker,  which  supplies 
the  coal  underneath  the  fire.  They  claim  the  highest  thermal 
efficiency  combined  with  freedom  from  smoke.  These  stokers 
are  designed  for  all  types  of  boilers. 

We  have  received  from  the  Dodge  Manufacturing  Company, 
Mishawaka,  Indiana,  U.S.A.,  a  copy  of  their  List  61  of  Dodge 
flywheels  and  hard-wood  lagging  system.  This  is  a  well- 
illustrated  pamphlet  dealing  principally  with  large  rope  wheels 
and  flywheels,  the  former  up  to  32  ft.  diameter  by  9  ft.  face. 
Views  of  the  foundry  show  the  extensive  nature  of  their 
business. 


The  construction  of  the  new  lock  at  Molesey  will,  we  under- 
stand, be  commenced  next  October  by  the  Thames  Conservancy. 
The  cost  will  be  ,£10,750,  and  the  work  will  be  undertaken  by  the 
Works  Department.  A  temporary  lock  will  previously  be  built 
at  an  estimated  cost  of  =£2,210. 
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A   KEYBED  LOCATER. 


An  interesting  and  useful  instrument  has  been  recently 
introduced  by  Messrs.  Baird  and  Tatlock  Limited  to 
provide  a  means  for  marking  off  accurately  and  quickly 
the  positions  of  cams,  eccentrics,  etc.,  on  shafts. 

It  does  away  entirely  with  the  necessity  for  marking-ofi 


A  can  each  be  fixed  in  any  desired  position  by  means  of 
thumbscrews. 

On  the  pivoted  frame  13  are  mounted  two  levels,  I  and 
I  i,  at  right  angles  to  each  other,  for  use  with  the  locate) 
in  a  vertical  position. 

To  find  the  positions  of  the  eccentrics  on  a  crank  shaft, 
the  latter  is  arranged  witli  the  crank  pin  vertically  under- 


JHATT 


CRANK  1  PIN 


Fig.  1. 


templets,  the  cost  of  which  is  considerable,  especially  on 
shafts  with  three  or  more  cranks.  The  locator  consists  of  a 
frame  F  carrying  a  slide  S  which  runs  parallel  to  the  faced 
edge  E  of  frame.  On  the  slide  is  a  movable  block  M  with  a 
graduated  scale  G  and  a  spirit  level  L. 

The  scale  G  is  set  out  to  indicate  the  angles  between 
the  known  positions  and  those  to  be  found,  the  circular 


neath.  The  pointer  p  is  set  to  the  position  on  graduated 
scale  which  gives  the  required  lap  +  lead  of  the  valve  and 
also  its  travel  (see  fig.  1).,  The  swinging  piece  A  is  tightened 
down  in  this  position.  The  pointer  P  is  fixed  to  the  division 
number  corresponding  to  the  diameter  of  the  shaft  ;  the 
locater  is  then  placed,  as  shown,  against  the  latter,  and 
after  the  locater  is  set  horizontal  by  level  L  the  sliding 


Fio.  2. 


arcs  indicating  valve  travel  and  the  horizontal  lines  the 
lap  +  lead. 

A  swinging  piece  A,  which  is  pivoted  on  the  moving 
block  at  the  centre  of  the  graduated  arcs  on  the  scale, 
carries  two  pointers  P  and  p,  each  arranged  to  slide 
parallel  to  one  another.  The  small  pointer  p  is  used  for 
reading  off  the  graduated  scale,  whilst  the  large  pointer  P 
is  marked  off  in  divisions  corresponding  to  the  diameter 
of  the  Shafts.    The  moving  block  M  and  the  swinging  piece 


block  M  is  moved  along  the  frame,  when  the  position  on 
shaft  shown  by  the  end  of  the  pointer  P  will  be  the  centre 
of  the  keybed  for  one  eccentric. 

On  applying  the  locater  to  the  opposite  side  of  shaft, 
and  proceeding  in  the  same  maimer,  the  position  of  the 
other  eccentric  may  lie  marked  off. 

In  the  event  of  the  crank  pin  not  being  directly  vertical 
under  the  shaft,  the  bottom  face  E  of  the  frame  is  applied 
to  the  web  of  crank,  then  the  small  level  I  is  set  horizontal 
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and  the  frame  B  fixed  in  this  position.  If  then  the  locater 
be  moved  round  the  shaft  as  before  till  the  level  I  i  is 
horizontal,  the  pointer  P  will  again  show  position  of 
eccentric. 

In  all  cases  the  correct  lead  to  add  to  the  tap  is  the 
mean  value  of  the  leads  at  either  end  of  cylinder 

By  way  of  example,  suppose  a  12  in.  shaft  on  which  the 
]K>sition  of  eccentric  has  to  be  found  for  a  valve  travel  of 
8  in.,  and  where  lap  +  lead  is  21  in.  After  arranging  the 
shaft  with  crank  pin  vertically  underneath,  the  pointer  P 
is  set  to  the  division  indicating  12  in.,  the  diameter  of 
the  shaft. 

The  swinging  piece  A  is  fixed  so  that  the  pointer  p  is  at 
the  junction  of  the  8  in.  valve-travel  line  and  the  2  \  in. 
lap  +  lead  line  on  graduated  scale ;  then  the  sliding  block 
M  is  moved  along  the  slide  after  the  frame  of  the  locater 
is  set  horizontal  against  the  shaft.  The  position  given  by 
the  pointer  p  on  shaft  will  be  the  required  centre  of  keyway 
for  eccentric. 

In  the  event  of  the  position  to  be  found  being  less  than 
90  deg.  from  crank  phi,  the  latter  must  be  set  vertically 
over  shaft;  in  all  other  cases  it  must  be  vertically  under. 

The  locater  may  also  be  used  for  marking  off  positions 
when  only  the  angle  of  advance  is  given.  In  this  case  use 
the  arc  divided  in  degrees  on  scale,  placing  the  pointer  p 
at  required  angle  (see  fig.  2),  and  proceed  as  before. 


PATTERN  MAKING/ 


It  may  be  well  to  consider  the  material  used  iu  pattern 
making.  Timber  merchants  have  at  various  times  advised 
several  different  kinds  of  wood,  such  as  kauri-pine,  American 
white  wood,  teak,  and  jarrah,  etc.,  but  experience  has  proved 
that  they  are  not  as  suitable  for  pattern  construction  as 
Canadian  pine  and  the  mild  straight-grained  mahogany  of 
Tabasco  and  Belize. 

Timber  for  standard  patterns  should  be  carefully  selected,  as 
there  is  a  considerable  variation  in  the  quality  of  yellow  pine. 

Yellow  pine  planks  should  be  at  least  three  years  old. 
Weather-seasoned  wood  invariably  works  better  than  that 
artificially  dried. 

The  circular-saw,  band-saw,  planing  machine,  fthickness- 
planer,  and  lathes  are  indispensable  tools.  The  introduction  of 
pneumatic  tools  into  the  pattern  shop  are  amongst  the  latest 
labour-saving  devices.  Portable  drills  and  chipping  hammers 
are  finding  a  very  useful  place  on  large  work.  Chipping 
hammers  fitted  with  a  gouge  tool  are  very  handy  for  removing 
surplus  wood  to  form  curved  surfaces  in  patterns  and  core  boxes, 
doing  the  work  four  to  six  times  faster  than  it  is  possible  with 
Land  tools.  Pneumatic  drills  almost  dispense  with  the  pattern 
maker's  brace  and  bit,  and  perforin  the  work  very  rapidly  and 
with  considerably  less  labour  to  the  man. 

Upon  receiving  a  drawing  in  the  pattern  shop,  if  the  work  is 
at  all  complicated  it  is  set  out  full  size,  but  in  some  cases 
sections  only  that  are  required  for  the  construction  of  the 
pattern  and  arrangement  of  cores.  Machining  allowances  are 
shown.  All  the  setting  out  is  done  to  a  contraction  rule,  so 
that  any  dimension  which  may  be  taken  is  the  pattern  size. 

The  writer  prefers  that  each  pattern  maker  should  set  out  his 
own  work,  by  so  doing  he  makes  himself  familiar  with  all 
the  details. 

Patterns  should  in  all  cases  where  possible  be  parted  and 
dowelled  together  on  the  joint  line  of  the  mould,  as  in  the  case 
of  a  cylinder  through  the  centre  line  of  the  circle,  so  that 
when  the  top  part  of  the  moulding  box  is  lifted  off,  the  portion 
of  the  pattern  covered  by  it  is  taken  with  it.  If  the  moulding 
box  has  to  be  lifted  off  leaving  the  pattern  behind,  it  often 
results  in  some  portion  of  the  mould  breaking  down,  which 
sometimes  costs  a  large  amount  of  time  to  repair. 

Loose  pieces  such  as  bosses  and  facings,  although  objection- 
able, cannot  in  all  cases  be  avoided.  On  permanent  patterns 
these  should  be  fixed  on  by  a  dovetail.  On  "temporary  patterns 
a  screw  or  wire  pin  will  do,  providing  the  position  of  the  piece 
is  well  scribed  round  on  the  body  of  the  pattern.  Where  several 
pieces  have  to  be  loose  near  each  other  it  is  as  well  to  leave 
cne  large  piece  of  the  pattern  loose  containing  them  all,  providing 
there  is  sufficient  room  in  the  mould  to  allow  this  being  drawn 

Patterns  made  of  dry  timber  will  expand  when  left  in  the 
mould  for  any  length  of  time  and  contract  when  stored  away. 
In  boarding  up  large  surfaces,  open  joints,  say,  one-eighth  of 

■  .*  Excerpt  of  a  paper  read  before  the  Hugt.v  Engineerim,'  Society,  on  January 
oth,  1905,  by  Mr.  H.  Watsuu. 


an  inch  between  each  joint  should  be  left.  All  screw  holes 
should  be  bored  larger  than  the  diameter  of  the  screw  to 
allow  free  movement  when  the  boards  expand  or  contract. 

In  large  patterns  such  as  bed  plates,  etc.,  good  provision 
should  be  made  for  rapping  and  lifting  as  it  adds  considerably 
to  the  life  of  the  pattern.  Lifting  bolts  or  straps  should  go 
through  the  body  of  the  pattern. 

There  is  a  certain  amount  of  suction  in  lifting  a  pattern 
from  the  mould  in  addition  to  the  weight  of  the  pattern  itself. 
Then  there  is  the  question  of  taking  the  pattern  back- 
wards and  forwards  to  the  pattern  stores.  If  lifting  irons  can 
be  relied  upon,  it  is  better  to  lift  by  them. 

The  question  of  taper  is  often  a  very  debatable  subject 
between  the  pattern  maker  and  moulder.  In  most  cases  one- 
eighth  of  an  inch  to  the  foot  is  found  to  be  sufficient.  On 
castings  that  have  not   to   be   machined   it  is  customary  to 


Fig.  1. 

make  the  given  dimensions  half  way  down  the  pattern,  so  that 
the  pattern  at  the  top  of  the  mould  is  over  the  size  and  at  the 
bottom  under  the  size. 

In  complicated  patterns  sometimes  pieces  are  left  so  that 
the  moulder  has  to  lift  a  part  of  the  mould  away  before  he 
can  draw  the  pattern  out,  or  in  other  words,  make  a  "  draw- 
back." This  is  an  expensive  method  to  the  foundry.  It  can 
often  be  overcome  by  a  core  print  being  put  on  the  pattern  and 
a  box  made  to  suit.  It  incurs  extra  cost  in  making  the  pattern, 
still  this  fact  should  not  be  lost  sight  of,  that  it  only  has 
to  be  done  once  in  the  pattern  shop,  but  every  time  a  casting 
is  made  off  the  pattern  in  the  foundry.  If  this  extra  cost  is 
divided  by  the  number  of  castings  required,  it  will  be  readily 
seen  that  the  "  print  and  core  box "  is  often  the  cheaper 
method  to  produce  the  casting ;  for  this  should  be  the  aim 
of  the  combined  efforts  of  both  pattern  maker  and  moulder. 

Prints  that  lift  vertically  should  have  more  taper  than 
ether  parts  of  the  pattern.  In  no  case  should  the  taper  be  less 
than  -Jin.  to  the  inch.  The  size  of  the  core  is  the  size  of  the 
print  near  the  pattern.  In  prints  where  the  core  comes 
through  the  top  moulding  box  for  convenience  of  centreing 
or  releasing  the  core,  etc.,  the  size  of  the  print  is  still  kept  the 
right  size  near  the  pattern,  but  tapered  larger  to  give  clear- 
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ance  for  passing  the  core  down,  as  shown  in  fig.  1.  No  two 
prints  on  a  pattern  should  be  the  same  size,  or  nearly  the  same 
size,  or  probably  the  mould  will  be  cored  up  wrong.  In  prints 
that  mould  horizontally  the  root  should  have  a  slight  champher 
on  it  as  shown  in  fig.  2,  as  this  prevents  the  edge  of  the  mould 
breaking  down  when  the  core  is  put  in.  If  this  is  not  done 
the  moulder  generally  takes  it  off  with  his  trowel  each  time  he 
makes  a  mould. 

Large-sized  core  boxes  should  be  made  so  that  they  can  be  taken 
to  pieces,  and  the  corners  rabbeted  together  so  as  to  ensure  them 
being  put  together  iu  the  same  place  and  not  trusting  entirely 
to  the  screws  going  in  the  same  holes.  Bolts  should  be  used 
for  screwing  the  boxes  together  with  suitable  shaped  handles 
or  wing-nuts.  These  are  more  quickly  released  than  wood 
screws  and  soon  save  the  extra  cost. 
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In  large  cures  allowance  has  to  be  made  lor  the  expansion 
of  them  in  drying,  one-sixteenth  of  an  inch  to  the  foot  i6  found 
sufficient  if  tlie  cores  are  dried  at  the  usual  rate. 

Large  cores  should  where  possible  be  made  the  same  way 
up  as  they  are  to  be  put  into  the  mould,  for  convenience  of 
getting  at  the  iron  to  lift  them  by  when  fixing. 

Where  cores  have  to  bore  out  to  exact  centres  in  relation 
to  each  other,  as  in  the  case  ■  of  motor  cylinders,  where  two 
or  three  boxes  are  in  t he  same  casting,  these  should  be  made  in 
one  core  box  tied  together  by  continuous  prints  at  both  ends 
as  shown  in  fig.  3.  This  admits  of  a  good  stiff  core  iron  which 
can  readily  be  broken  without  any  risk  of  breaking  the  casting. 
It  is  a  quick  method  of  coring  up,  as  all  the  bore  cores  are 
put  in  at  one  operation,  as  well  as  keeping  their  centres  exact, 
at  the  same  time  simplifying  the  moulding  of  the  pattern. 

In  small  cores  where  great  accuracy  is  required  and  where 
the  metal  is  very  thin  the  core  should  be  made  about 
732ud  of  an  inch  smaller  in  size  than  is  required,  to 
allow  for  blacking,  and  care  must  be  taken  that  the  cores 
tit  their  prints,  for  when  once  rubbinq-  is  commenced  on  the 
core  no  two  castings  will  be  identical.  In  this  class  of  work  the 
first  casting  that  is  made  off  a  pattern  should  be  cut  up  to  »ee 
that  al!  parts  are  of  the  required  thickness. 

Cure  boxes  that  are  made  to  suit  taper  prints  should  be 
the  exact  size  at  the  point  where  the  casting  commences, 
but  should  be  slightly  less  than  the  top  of  the  print,  this  will 
ensure  them  going  in  easily  and  tightening  themselves  when 
they  arc  down  in  their  right  position.  Core  boards  that  are  to 
be  used  for  cores  of  which  large  quantities  are  likely  to  be 
required,  should  have  a  thin  sheet  of  iron  on  the  striking  edge, 
tiled  to  the  exact  shape  of  the  board,  on  the  top  side  two  strips 
of  iron  should  be  screwed  on,  giving  the  exact  size  of  the  prints 
into  which  the  core  is  to  fit,  otherwise  after  a  few  cores  have 
been  made  the  board  gets  worn  and  often  gives  considerable 
trouble  both  to  the  moulder  and  machinist. 

CslUd  /'nos  zlttr.  icpzrat) 
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Large  work  such  as  condensers,  flywheels,  pipes,  etc.,  are 
usually  swept  up  in  loam,  very  little  pattern  making  being 
required,  as  loam  boards  are  used  to  make  both  the  inside  and 
outside,  all  projections  having  to  be  built  in  the  mould.  Work 
of  this  type  is  usually  cast  upon  end.  These  do  not  contract 
the  ordinary  amount,  '/juotli  of  an  inch  to  the  foot  is  found 
to  be  sufficient  to  allow  in  this  class  of  work.  Loam  work,  as  a 
rule,  takes  more  time  in  the  foundry  than  when  a  pattern  is 
used.  No  doubt  it  is  the  correct  method  to  follow  when 
two  or  three  castings  only  are  required,  but  when  this  amount 
is  exceeded  the  cost  of  a  light  skeleton  pattern,  against  the 
extra  time  each  casting  will  take  to  make  should  be  considered. 

Another  way  of  handling  work  of  which  only  one  or  two  cast- 
ings arc  required,  is  to  make  the  outside  in  cores.  This  can 
often  be  done  very  economically,  for  one  or  two  core-box  shells 
with  different  internal  fittings  may  be  made  to  do  duty  for 
nil  cue  cores  required.  This  method  cuts  the  pattern-making 
down  to  a  minimum. 

Light  castings  such  as  covers,  caps,  cone  pulleys,  etc.,  may 
be  made  so  that  the  core  takes  the  place  of  the  top  moulding 
box  and  is  self-centreing,  as  shown  in  fig.  4.  This  core  must 
be,  at  least,  1^  in.  thick  and  1  in.  larger  all  round  than  the 
casting,  so  that  it  will  bear  sufficient  weight  being  placed  on 
it  to  withstand  the  lift  while  the  mould  is  being  poured.  The 
print  should  have  a  larger  taper,  this  makes  it  simpler  both  for 
moulding  and  coring  up.  It  is  important  in  this  method  of 
work  that  the  core  fits  its  print,  and  that  no  blacking  is  put  on 
that  portion  of  the  core  which  goes  into  the  print.  Patterns  of 
this  description,  if  they  are  circular,  should  be  built  up  in 
segments,  or  framed  up  if  square. 

All  circular  work  on  standard  patterns  larger  than  about 
10  in.  diameter  should  be  built  up  in  segments;  it  has  the  advan- 


tages of  being  stronger,  does  not  shrink  or  expand,  and  retains 
its  shape  better  than  when  cut  out  of  the  solid  wood. 

In  pipes,  cylinders,  etc.,  "  lagging  up  "  is  resorted  to  when  the 
diameter  of  the  work  is  large,  partly  to  economise  material  and 
l.i  secure  a  form  which  will  be  least  affected  by  the  distorting 
influence  of  shrinkage  and  expansion.  Lags  are  usually  made 
from  3  to  5  in.  wide,  and  the  number  that  go  to  make  up  a 
diameter  is  determined  by  the  size  which  can  be  cut  most 
economically  out  of  the  width  of  a  plank.  In  large  diameters 
the  rings  on  which  the  lags  are  fixed  are  built  up  in  segments, 
this  make*  a  very  light  but  rigid  pattern.    This  method  of 
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lagging  up  is  not  confined  to  circular  work  only,  but  is  used 
on  curves  wherever  a  radial  line  can  be  fixed.  Steel  and 
malleable  iron  of  different  makers  often  very  much  in  the  con- 
traction. In  large  size  eastings  in  these  metals  the  safest  way 
is  to  ask  the  founder  what  contraction  should  be  allowed;  on 
small  work  the  following  table  can  generally  be  relied  upon  :  — 

General  iron   i^s 

Loam  work  cast  vertically   ?h~s 

Brass  ,  

Phos.  bronze    riu 

Steel     A 

Aluminium    t'( 

Malleable  iron    et 

Lead   fs 

Painting  una'  Vafnishing  of  I'allerns. — Various  opinions  are 
held  by  pattern  makers  on  this  subject,  but  all  agree  that 
patterns,  except  those  of  the  most  temporary  kind,  should  be 
painted  or  varnished,  ag  it  preserves  the  pattern  and  fills  up 
the  grain  of  the  wood.  In  parted  patterns  the  section  is 
painted  in  the  joint.  This  method  enables  the  moulder  to  see 
at  once  what  parts  are  going  to  be  machined.  It  also  shows 
him  the  arrangement  of  the  cores  and  the  thickness  of  metal,  so 
that  he  can  see  where  to  cut  the  runner  gates  to  the  best 
advantage,  without  having  to  correspond  the  core  boxes  with  the 
pattern. 

Upon  finishing  a  pattern  all  centre  lines  should  be  cut  in 
deeply  with  a  scriber. 

Standard  patterns  generally  have  marks  cast  on  in  raised 
letters  or  figures;  this  mark  should  also  be  stamped  plainly 
on  the  pattern,  core  boxes,  and  all  loose  pieces  that  are  used 
with  it.  A  method  that  is  now  being  employed  for  small 
patterns  is  to  have  the  "  pattern  mark  "  stamped  on  a  strip 
of  aluminium  by  an  automatic  machine,  this  gives  a  fairly 
good  mark  on  the  casting  if  a  little  extra  care  is  taken  by  the 
moulder. 


Record  Run  of  a  Steam  Turbine. — On  the  morning 
following  the  close  of  the  St.  Louis  Exposition,  great  interest 
attached  to  the  shutdown  and  inspection  of  the  600  H.P. 
steam  turbine  generating  unit  in  the  Palace  of  Machinery  after 
a  continuous  run  of  over  3,962  hours — a  performance  which 
lias  had  no  parallel  in  «team  turbine  history.  This  machine, 
which  is  of  the  Westinghouse-Parsons  type,  was  started  on  its 
long  run  on  the  morning  of  Monday,  June  20th,  shortly  after  its 
installation  at  the  Fair,  and  was  stopped  on  the  morning  of 
Friday,  December  2nd.  During  the  five-and-a-half  months 
that  the  unit  was  in  operation,  it  supplied  current  for  light 
and  power  in  various  buildings  of  the  Exposition.  Several 
engineers  connected  with  the  builders  of  the  turbine  and  with 
the  Machinery  Department  of  the  World's  Fair  were  present 
when  the  engine  was  stopped  and  examined.  It  was  found 
to  be  in  perfect  condition,  as  shown  by  the  fact  that  there  were 
no  signs  of  wear,  and  that  the  bearings  still  retained  the  tool 
marks  which  they  carried  when  they  came  from  the  shops. 
The  remarkable  feature  of  this  performance,  of  course,  was 
the  maintenance  under  load  of  a  speed  of  3,600  revolutions 
per  minute  for  such  a  long  period.  Every  day  from  half  past 
eight  o'clock  in  the  morning  to  half  past  ten  in  the  evening 
during  this  continuous  run,  the  load  carried  varied  from  25 
per  ceut  underload  to  25  per  cent  overload.  The  total  number 
of  revolutions  was  but  little  below  one  billion. 
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NEW  MOTOR  PUMPS  ON  THE  RIEDLER 
EXPRESS  SYSTEM. 

By  L.  Ramakbrs. 

The  continually-increasing-  extent  in  which  electricity  is 
being  used  as  a  motive  force,  in  all  branches  of  industry, 
has  also  made  it  imperative  upon  the  pump-building 
industry  to  adapt  itself  to  the  peculiarities  of  the  electro- 
motor from  the  constructional  point  of  view. 

The  high  speed  of  rotation  peculiar  to  the  electro-motor, 
which  cannot  be  deviated  from  in  view  of  the  necessities 
of  a  rational  system  of  manufacture  upon  a  large  scale,  has 
also  necessitated  a  greater  number  of  revolutions  being- 
given  to  pumps  than  has  so  far  been  customary,  so  as 
to  avoid  as  far  as  possible  all  intermediate  driving 
mechanism,  whilst  combining  the  pump  and  electro-motor 
to  form  as  compact  a  mechanical  whole  as  practicable. 

The  recognition  of  these  facts  has  led  to  experiments 
being  made  for  several  years,  and  it  seems  as  if  at  last 
success  has  been  met  with  in  the  construction  of  a  pump 
which  not  only  complies  with  the  above-named  conditions, 
but  which  also  satisfies  the  increased  demands  nowadays 
made  for  safety  in  working,  simplicity,  and  maximum 
working  economy. 


working  efficiency,  whilst  enabling  also  very  high  suction 
elevations  to  be  obtained. 

The  suction  and  delivery  valves  are,  with  the  present 
construction,  grouped  together  in  the  form  of  annular 
valves.  The  range  of  motion  of  the  valves  is  but  slight 
and  their  dimensions  are  small ;  they  open  and  close 
automatically,  and  are  loaded  by  means  of  spiral  springs. 
The  conic  valve  packing  surfaces  are  finished  in  accordance 
with  the  normal  gauges.  Furthermore,  the  valves  can  also 
be  provided  with  an  after-packing  in  order  to  secure 
absolute  impermeability,  even  when  treating  impure 
liquids.  The  delivery  valves  are  exposed  upon  removal 
of  the  cover  E ;  the  suction1  valves  are  also  easily  accessible 
after  removal  of  the  cover  D.  The  plunger  is  guided 
through  the  suction  chamber  of  the  pump,  whereby  the 
stuffing  box  (which  is  also  easily  accessible)  is  always 
kept  cool,  and  consequently  it  has  been  found  that  the 
plunger  requires  no  special  lubrication. 

The  rapidly  succeeding  part  delivery,  due  to  the  increased 
number  of  revolutions,  and  the  transport  of  the  quantities 
of  water  effected  by  the  stroke  of  the  plunger,  have,  in 
contradistinction  to  the  slowly-running  plunger  pumps 
with  a  long  stroke,  the  advantage  of  affording  a  much  more 
uniform    movement  of  the  liquid   through   the  piping. 
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driven  with  slow-running 
gas,  spirit,  or  petroleum 
beltino-  and  transmission 


The  excellent  working  results  which  have  been  obtained 
with  the  Riedler  Express  pumps,  especially  in  the  case  of 
high  outputs,  have  induced  the  Allgemeine  Elektrizitats 
Gesellschaft,  of  Berlin,  to  adopt  their  constructional 
characteristics  as  a  model  for  their  new  pumps;  in  doing 
this  special  consideration  has  been  given  to  the  require- 
ments of  the  minor  industries. 

The  new  pump  can  also  be 
electro-motoi'S,  and  by  benzine 
motors,  or  also  by  means  of 
shafting. 

The  construction  selected  with  especial  regard  to  the 
needs  of  minor  industries  is  shown  in  the  illustration  given 
herewith  (fig.  1). 

The  highly-placed  air  suction  chamber  C,  the  short  water 
ways  in  the  pump,  the  arrangement  of  the  suction'  valves  A 
grouped  round  the  pump,  the  pressure  valves  B  arranged 
cc-axially  with  the  former,  combined  with  the  exact 
calculation  of  the  speeds  of  flow  and  the  correct  construc- 
tional details  of  the  valves,  all  ensure  a  quiet,  non- vibratory 
running  of  the  pump,  even,  when  working  with  the 
maximum  number  of  revolutions.  The  above-mentioned 
constructional  advantages   also   afford  high  degrees  of 

i 


Furthermore,  any  fluctuations  in  the  movement  of  the 
liquid  are  effectively  compensated  for  by  the  suction  and 
delivery  air  chambers  C  and  F  arranged  directly  above  the 
valves. 

In  order  to  provide  the  compressed  air  required  for  the 
air  chamber  an  air  filling  or  charging  apparatus  is  used ; 
it  is  driven  by  a  pin  on  the  crosshead  or  through  the  shaft 
direct  by  the  aid  of  a  counter-crank.  The  apparatus  only 
supplies  compressed  air  to  the  air  chamber  as  long  as  the 
liquid  lies  above  the  pipe  union  G,  and  automatically  cuts 
off  this  supply  as  soon  as  the  air  in  the  air  chamber  has 
sunk  below  the  pipe  union — i.e.,  directly  the  air  chamber 
contains  sufficient  air. 

The  compressed  air  pipe  is  connected  to  the  apparatus 
at  H. 

With  slight  lifting  heights,  the  air  required  is  provided 
by  the  well-known  air  valves. 

In  order  to  keep  the  speed  of  the  piston  within  the 
limits  hitherto  customary  in  connection  with  pump  con- 
struction, the  plunger  has  been  given  but  a  slight  throw. 
The  pumps  have  a  powerful  crosshead  circular  guide 
arrangement ;  the  bearing  surfaces  of  the  shaft  and  of 
the  crosshead  have  also  been  given  generous  dimensions'. 
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The  shaft  runs  in  white-metal  bushes,  those  for  the  crank 
and  crosshead  pins  being  of  bronze. 

Provision  has  been  made  for  continual,  reliable,  and 
copious  lubrication  by  means  of  automatic  permanent  oil 
circulation.  From  the  central  lubricating  vessel  J,  with 
an  arrangement  for  regulating  the  dropping  of  the  oil, 
located  above  the  crosshead  guide  and  provided  with  a 
visible  feed,  the  oil  passes  to  the  path  traversed  by  the 
crosshead,  to  the  crosshead  itself,  and  to  the  crank  pin; 
whilst  the  journals  of  the  shafts  are  provided  with  ring 
lubrication.  The  oil  thrown  off  is  collected  in  the  trough- 
shaped  portion  of  the  casing  containing  the  mechanism ; 
it  is  purified  therein  by  means  of  a  filtering  arrangement, 
and  then  returned  by  means  of  a  small  oil  pump  L  to  the 
central  lubricating  vessel.  The  consumption  of  lubricating 
oil  is  thus  extremely  low,  being  restricted  solely  to  the 
periodic  changing  of  the  oil,  similar  to  the  manner  usual 
with  electro-motors. 

For  direct  driving  by  means  of  quickly-running  electro- 
motors a  simple  belt  drive  is  by  far  the  best. 

As  has  been  found  from  experience,  the  wear  and  tear, 
and  also  the  slipping  of  the  belting,  is  quite  immaterial. 
At  the  same  time  the  working  is  perfectly  safe,  whereas 


Fio.  2  —New  High-speed  Motor  Pump. 

cogwheels — apart  from  the  unavoidable  noise — may  easily 
cause  interruption  in  working  by  breakage,  etc.  Further- 
more, the  losses  due  to  transmission  are  much  greater, 
due  to  the  necessity  of  using  double  transmission  gearing. 

With  slowly  -  running  electro  -  motors  the  pumps  are 
coupled  direct,  as  is  also  the  case  if  benzine  and  spirit 
motors  are  used.  When  driving  by  means  of  belting  and 
shafting,  the  pump  is  fitted  with  fast  and  loose  pulleys. 

The  uniformity  of  the  running  is  controlled  by  a  heavy 
flywheel,  which,  if  belting  is  employed,  serves  at  the  same 
time  as  a  driving  disc.  The  degree  of  inequality  varies 
in  the  different  types,  as  used  by  the  Allgemeine  Elek- 
trizitats  Gesellschaft,  from  1  in]  70  to  1  in  30,  so  that 
every  attention  has  been  given  to  every  requirement  for 
the  uniform  derivation  of  current  from  the  wire  services. 
In  exceptional  cases,  however,  in  the  case  of  very  weak 
services,  the  degree  of  inequality  can  be  enhanced  by  the 
use  of  an  especially  heavy  flywheel,  or  the  uptake  of 
current  can  be  rendered  still  more  uniform  by  using  a 
differentially  acting  plunger. 

With  large  pumps,  in  which  experience  has  shown  that 
it  is  preferable  to  divide  the  larger  quantity  of  water  up 
between  several  plungers,  the  pump  is  made  double-acting 


with  one  crank,  or  else  upon  the  twin  system  with  two 
simple-action  plungers. 

The  amount  of  energy  consumed  by  the  pump  is  but 
slight  in  relation  to  the  amount  of  water  raised  and  to  the 
lifting  height.  With  the  electric  pumps  the  consumption 
of  energy  can  be  easily  determined  by  comparing  the 
output  of  water  and  the  consumption  of  current. 


A  GAS-ENGINE  TEST. 


A  series  of  tests  on  a  175  horse  power  gas  engine  were 
made  by  Mr.  E.  E.  Arnold,  and  the  results  published  in 
the  Electric  Club  Journal.  These  are  very  significant, 
and  will  bear  close  study.    The  explosive  value  of  the  gas 
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was  taken  by  a  Junker  calorimeter,  and  the  horse  power 
was  measured  by  a  Prony  brake.  The  gas  value  was 
taken  as  an  average  between  990  British  thermal  units 
and  905  British  thermal  units  per  cubic  foot.  The  two 
figures  give  curves  which  fully  explain  themselves,  but  it 
is  worth  while  drawing  the  reader's  attention  to  the  curve 
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showing  the  relation  between  the1  indicated  horse  power 
and  the  kinetic  efficiency — that  is,  the  efficiency  of  the 
engine  based  on  the  heat  supplied  in  the  gas.  It  should 
also  be  noted  that  down  to  as  low  as  one-third  load  the 
efficiency  is  over  20  per  cent,  and  a  very  satisfactory 
record  when  compared  with  a  steam  engine. 


The  standardisation  of  iron  tanks  is  the  subject  of  a  note  in 
the  "  American  Machinist."  The  cast-iron  tank  has  been 
but  a  rough  piece  of  work  hitherto,  and  it  has  cost  far  more 
than  was  necessary.  Mather  and  Piatt  Limited  now  make 
tank  plates,  including-  round  lower  and  upper  edges  and  round 
corners,  to  certain  fixed  standards.  By  a  proper  choice  oi 
these  plates  a  tank  can  be  purchased  to  any  size  withm  small 
limits  It  can  be  bought  out  of  stock.  The  plates  are  easily 
made  to  stock,  and  they  are  machined  to  size  so  as 
to  be  interchangeable.  To  machine  such  a  plate  a  wide  straddle 
mill  offers  itself  as  a  very  fitting  tool,  or  the  work  can  be  done 
on  the  planer,  either  with  one  or  two  tools.  The  plates  being 
true  and  rectangular,  can  be  put  together  with  a  strip  ot  thin 
insertion.  They  are  made  cither  with  inside  or  outside  nanges, 
and  are  arranged  so  as  to  suit  the  necessary  stay  rods  1  hus 
another  piece  of  work  has  fallen  none  too  soon  under  the 
standard. 
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OFFICIAL  SEARCHING   FOR  NOVELTY. 

The  criticisms  that  have  been  urged  with  some  degree  of 
vigour  by  certain  of  our  contemporaries  against  the  new 
system  of  searching  to  be  undertaken  by  the  British  Patent 
Office  have  not  been  altogether  without  some  reasonable 
basis. 

Under  the  new  rules  it  is  provided  that  the  search  to 
be  conducted  by  the  Patent  Office  shall  be  "  for  the  purpose 
of  ascertaining  whether  the  invention  claimed  has  been 
wholly  or  in  part  claimed  or  described  in  any  specification 
(other  than  a  provisional  specification  not  followed  by  a 
complete  specification)  published  before  the  date  of  the 
application,  and  deposited  pursuant  to  any  application  for 
a  patent  made  in  the  United  Kingdom  within  fifty  years 
next  before  the  date  of  the  application." 

It  will  be  seen  that  no  cognisance  is  to  be  taken 
of  the  literature  of  the  same  fifty  years.  Thus  a  patent  that 
was  granted  in  1851  would  not  be  considered  in  the  search 
against  a  patent  application  in  1905,  but  the  technical 
journal  of  1855  or  1856  that  contained  a  description  of 
the  invention  would  be  fatal  to  its  success  on  the  point 
of  novelty  in  any  court,  although  the  Patent  Office  would 
not  be  able  to  call  attention  to  that  which  was  published 
and  done  before,  owing  to  their  being  limited  to  the  official 
specifications  as  published  by  the  Patent  Office. 

The  significance  of  this  defect  in  the  search  will  be 
appreciated  by  a  reference  to  the  terms  of  the  Act,  which 
provides  "  that  an  invention  covered  by  any  patent  granted 
on  an  application  to  which  this  Act  applies  shall  not  be 
deemed  to  have  been  anticipated  by  reason  only  of  its 
publication  in  a  specification  deposited  pursuant  to  an 
application  made  in  the  United  Kingdom  not  less  than 
fifty  years  before  the  date  of  the  application  for  a  patent 
therefor." 

From  this  it  will  be  seen  that  in  the  event  of  any  person 
hereafter  desiring  to  break  down  a  patent  granted  from 
this  year  1905,  he  will  not  require  to  search  the  patents 
more  than  fifty  years  old,  as  such  would  be  excluded,  but 
he  would  be  able  to  urge  against  the  patents  any  publica- 
tion of  an  older  patent  that  occurred  in  a  technical  journal 
or  book  of  any  kind  within  the  past  fifty  years,  and  thus 
to  completely  anticipate  the  patent  which  the  Patent  Office 
had  passed  as  being  not  anticipated  on  the  ground  of 
prior  patenting. 

It  will  thus  be  recognised  that  although  the  patent  is 
granted  with  some  amount  of  security,  there  is  no  guarantee 
whatever  that  it  is  not  invalid  from'  the  fact  of  other 
publications  that  may  have  existed  as  to  which  the  Patent 
Office  have  no  power  whatever  to  look  into. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  amplications  for  Patents  made  during  the  past  week.  Copies  of  the 
Specifications  when  comp>leted  and  published  will  be  forwarded  post  free  for  lOd.  upon  application  to  Messrs.  Marks  and 
Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  IS,  Southampton  Buildings,  Chancery  Lane, 
London,  W.C. ;  13,  Temp'e  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

93    J.  B.  Williams.    Machines  for  bagging  and  weighing  grain. 
153    Clayton  and  Shuttleworth  Ltd.  and  R.  Gamble.  Threshing 
machines. 

212    J.  K.  Biddiscombe  Hurdles. 

312    J.  Richmond.    Threshiug  machines. 

317    C.  C.  Walker.    Weed  killing  apparatus. 


Arms  and  Ammunition. 

262    R.  A.  Hadfield.    Projectiles  with  driving  bauds. 
296    W.  Smith.    Shot  guns. 

301  F.  W.  Schroeder  and  A.  C.  Morris.  Small  arm  projectiles  and 
cartridge  cases. 

333  J.  E.  Livsey.  Rifle  or  gun  sights  and  means  for  their  adjust- 
ment. 


Bottles,  Glass,  &c. 

Ill  F.  A.  Pereira.    Feeding  bottles. 

125  O.  Yates.    Nou-refillable  bottles. 

127  F.  W.  Jacob  and  A.  P.  Jacob.    Bottling  beer. 

230  C.  E.  Scott.  Bottles. 

238  J.  J.  Rider.    Sealing  faucits,  bungs,  stoppers,  and  corks. 

265  A.  E.  Wakr  (H.  0.  Mascall,  Transvaal).    Non-refillable  bottle. 

29  i  N.  Nelsoi.    Stopper  for  bottles. 


Building  and  Construction. 

61  T.  Holland.    Double-rake  automatic  saw  bench. 

102  W.  H.  Tonks.    Lifting  handle  for  window  sashes. 

148  H.  H.  Lake  (R.  N.  Schalkenharh,  U.S.A.).  Glazed  structure-. 
158  D.  Laffan.    Sliding  windows. 

228    F.  R.  Read.    Flush  pipe  connections. 

239  A.  E.  Bradshaw  and  A.  J.  Dawson.  Machines  for  splitting 
laths,  staves,  etc. 

283  D.  Marshall    Stoves,  ranges,  fireplaces,  etc. 

284  J.  Lanham.  Revolving  rollers  to  aid  exit  in  cases  of  panic  or 
crush  from  public  buildings  in  times  of  danger. 

292  F.  Crouch  and  W.  C.  S.  Bloomfield.  Connector  for 
connecting  lead  and  compo  pipes. 

314    E.  B.  Jarvis.    Reinforced  concrete. 
331    J.  Shires.    Machine  for  mortising  wood. 

350  J.  E.  Lucas.  Actuating  swivelling  and  folding  partitions, 
screens,  etc. 

358    R.  Clarke.    Constructing  fire-resisting  doors  and  shutters. 

Chemistry  and  Photography. 

4  H.  W.  Ley.    Tanning  and  dyeing  drum  doors. 

23  J.  Ashford.    Tripod  stands. 

35  E.  A.  Tyler.    Fasteners  for  clamps,  retort  stands,  etc. 

81  0.  Imray  (The  Society  of  Chemical  Industry  in  Basic,  Switzer- 
land). C.C.-dialkyl-carbituric  acids. 

82  O.  Imray  (The  Society  of  Chemical  Industry  in  Basle,  Switzer- 
land). Azo-dyestufi's  for  wool. 

117  A.-  L.  Adams.    Photographic  da-k  slides  or  plate  holders. 

118  A.  L.  Adams.    Photographic  view  finders. 

119  A.  L.  Adams.    Photographic  lens  mounts. 

120  A.  L.  Adams.    Photographic  cameras. 

132  F.  Boehm  (L.  Weber,  Germany).    Manufacturing  azodyes. 

149  W.  H.  Lomas.    Separation  of  liquids  from  solids. 
176  A.  I.  Rath.    Vulcanising  pan. 

190  W.  A.  Edwards.    Roll  holder,  or  film  package  and  adapter. 

322_  0.  Pfenninoer.  Optical  combination  to  tike  several  photo- 
graphic records  in  one  operation. 

^  330  R.  C.  Thomson  (D.  K.  Michic  and  0.  H.  Golledgc,  Ceylon). 
Separating  indiarubber  and  appliances  therefor. 


Coin  Freed  Mechanism  and  Cash  Register,  etc. 

68  H.  E.  Goldberg.    Calculating  machines. 

110  F.  W.  Hayward.    Money  in  the  slot  machines. 

244  K.  Rotherham  and  W.  Johnson.    Change-giving  mechanism. 

245  K.  Rotherham  and  W.  Johnson.  Prepayment  mechanism. 
365  J.  J.  Farrell.    Coin  assorters. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

34    L.  J.  N.  Gorton.    Driving  gear  of  cycles. 
106    W.  H.  Fox.    Cycle  saddles. 

124  The  Raleigh  Cycle  Co.  Ltd.  and  J.  H.  Williamson.  Cycle 
brakes. 

Electrical. 

66    C.  Smith.    Electric  switches. 

80  The  British  Thomson-Houston  Co.  Ltd.  (The  General  Electric 
Co.,  U.S.A.).    Electric  arc  lamps. 

123  W.  L.  Wise  (The  Thomson  Electric  Welding  Co.,  U.S.A.). 
Electric  welding. 

136    F.  Conrad.  Transformers. 

164    F.  H.  Glew.    Electroscope  for  radio-active  substances. 
167    H.  G.  Longford.    Insulation  of  wires  conducting  electricity. 
171    S.  Peech  and  T.  and  H.  E.  Bowen.  Electro-magnets. 
177    E.  H.  Pickford.    Notifying  when  an  electric  circuit  fails. 

184  E.  Arnold  and  J.  L.  L.  Cour.  Compensated  single-phase 
alternating-current  commutator  motor. 

185  E.  Arnold  and  J.  L.  L.  Cour.  Taking  off'  and  leading  in  the 
armature  current  of  compensated  single-phase  commutator  motors. 

209  E.  I).  M.  Malan.  Electro-magnetically-controlled  fluid-pressure 
motors. 

210  W.  R.  Ridings.    Electric  arc  lamps. 

211  La  Societe  Lei'erche  et  Cie.    Electric  arc  lamps. 

250  M.  Lorekz  and  H.  Crane.  Solution  for  formation  of  accumu* 
lator  plates. 

254  The  British  Thomson-Houston  Co.  Ltd.  (The  General  Electric 
Co.,  U.S.A.).    Electric  lighting. 

255  The  British  Thomson-Houston  Co.  Ltd.  (The  General  Electric 
Co.,  U.S.A.).    Electric  resistance  units. 

256  The  British  Thomson-Houston  Co.  Ltd.  (The  General  Electric 
Co.,  U.S.A.).    Magnetic  separators. 

257  The  British  Thomson-Houston  Co.  Ltd.  (The  General  Electric 
Co.,  U.S.A.).    Electric  arc  lamp  electrodes. 

311    J.  B.  West.    Testing  electrical  resistances. 

313    A.  Miller.    Attaching  electric  conductors  to  terminals. 

315.  W.  P.  Thompson  (Pfluger  Accumulatoren  Werle  Aito  Ges., 
Germany.)    Plates  for  secondary  batteries. 

320  The  British  Thomson-Houston  Co.  Ltd.  and  B.  Hopps. 
Electric  power-transmitting  mechanism. 

334    F.  Burks.    Electrical  apparatus. 

343  B.  Peebles  and  Co.  Ltd.  and  J.  L.  La  Cour.  Converting 
multiphase  current  into  continuous  current. 

352  H.  P.  Davies  and  F.  Conrad.  Protective  apparatus  for 
alternating-current  circuits. 

354  Evershed  and  Vignoles  Ltd.  and  S.  Evershed.  Electrical 
measuring  instruments. 

368  The  British  Thomson-Houston  Co.  Ltd.  and  J.  Gray.  Vapour 
electric  apparatus. 

369  A.  McLeod.    Vapour  electric  apparatus. 

370  0.  0.  Kruth.    Vapour  electric  apparatus. 

374  The  Aktien-Gesellschaft  Brown,  Boveri,  and  Co.  Electro^ 
motors  for  single-phase  current. 


Engineering  and  Mechanical. 

8    R.  Melhuish.    Combination  tools. 
26    R.  H.  Elbeins.    Lubricating  machine?. 
30    J.  M.  Hewitt.  Pumps. 
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41  C.  W.  Beissel.    Oil  separators. 

50  P.  Thielmann  aud  J.  Meisenberg.     Apparatus  for  making 

frames  for  mine  cages. 

63  J.  Mitchell.    Double  volute  springs. 

67  F.  K.  Akt.-Ges.    Valve  operating  mechanism. 

72  Sir  G.  A.  French.  Intercepting  and  utilising  heat  radiated 
from  or  conducted  through  the  walls  of  furnace  combustion  chambers. 

103  W.  Dyer.  Couplings. 

108  A.  Musker.  Presses. 

112  W.Day.    Cinder  sifter  combined  with  ash  box. 

130  A.  E.  Tompkins.  Clutches. 

133  W.  P.  Howell.    Pipe  couplings. 

141  K.  Pohl.    Rope,  cord,  and  belt  driving. 

142  W.  Honke.  Safety  devices  for  rm chines  with  belt  driving  gear. 
154  A.  Spencer.    Indicating  height  of  water  in  tanks  of  locomotive 

tenders. 

166  J.  M.  Butler  and  B.  Williams.  Tidal  power  generator  and 
elevator. 

186  F.  W.  Lanchfsteh.    Lubrication  of  engines. 

187  F.  W.  Lanchester.    Brakes  and  friction  clutches. 
195  0.  A.  Elias.    Spraying  liquids. 

199  C.  Hagans.    Locomotives.  . 

200  T.  L.  and  T.  J.  Stortevant.    Power  transmitting  mechanism. 

201  T.  L.  and  T.  J.  Stortevant.  Power  transmitting  mechanism. 
217  W.  H.  Wheatley  (The  Hudson  Machine  and  Pneumatic  Tool 

Co.,  U.S.A.).    Pneumatic  tools. 

227  B.  C.  Scriven  and  W.  C.  Smith.    Variable  transmission  gear. 

271  W.  West.    Lock  nuts  applicable  to  bolts,  screw  pips,  etc. 

286  G.  E.  Wright.    Air  valves  for  radiators. 

304  L.  D.  Mackenzie.  Dredger. 

306  T.  Carlyle  Ltd.  and  W.  McLean.    Safety  device  for  power 

presses. 

309  W.  G.  Mein.  Bearings. 

316  0.  Huntly.    Water  valves. 

329  C.  Chick.  Container  for  holding  and  facilitating  the  use  of 
balls. 

340  A.  Anderson.    Sensitive  equaliaing  valves. 

355  A.  Harris  and  F.  A.  Anderson.    Surface  condensers. 

364  W.  Lewis.    Machine  saws. 

372  H.  V.  Meerten.  Turbines. 


Engines.  Internal  Combustion. 

[See  aho  Vehicles  for  Motor  Cars.) 

16  J.  Southall.    Internal  combustion  engine. 

19  H.  S.  Booth.  Motors. 

56  H.  S.  French.    Petrol  explosion  engines. 

57  C.  Barclay'.    Internal  combustion  engines. 
74  F.  G.  Ansell.    Internal  combustion  engines. 

77  C.  W.  Drury  and  A.  Pdlman.  Combustible  charge  from  oil  for 
working  internal  combustion  engines. 

189    Belliss  and  Morcom  Ltd.  and  A.  Jude.    Oil  engines. 

202  T.  L.  Sttrtevant  and  T.  J.  Sturtevant.  Carburetters  for  gas 
engines. 

206  J.  A.  Cole.  Electrical  ignition  devices  for  internal  combustion 
engines. 

235  F.  C.  Orr  and  T.  C.  Roberts.    Sparking  arrangements. 

236  L.  Wilson.    Gas-driven  turbine  motors. 

263  The  Economic  Safety  Gas  Co.  Ltd.  Carburetters. 

264  The  Economic  Safety  Gas  Co.  Ltd.  Float-feed  devices  for 
carburetters. 

272    J.  B.  King.    Internal  combustion  engines. 
287    Tangies  Limited  and  T.  J.  Sanders.    Internal  combustion 
engines. 

295    C.  E.  Pilchek.    Carburetting  apparatus  or  vaporiser. 
310    P.  C.  Lawless.    Internal  combustion  engines. 
325    R.  A.  Griffiths.    Gas  and  oil  engines. 

366  Maschinenfabrik  and  Muhlenbadonstalt  ((?.'  Luther  Akt.- 
Ges.).    Automatic  safety  cut-off  device  for  gas  engines. 


Engines,  Steam. 

101  A.  H.  C'  Gibson.  Examining  and  gauging  the  conditions 
within  the  cylinders  or  other  meel  anisms. 


Food.  Products. 

28  J.  R.  Hatmaked.  Egg-containing  substances  in  dry  form,  and 
procf  ss  for  obtaining  same. 

46  The  Scciete  Anonyme  "Union."  Improving  and  refining 
margarine. 

89  G.  G.  M  Hardingham  {T.  Falls,  Switzerland).  Sterilising 
milk. 


Furniture  and  Domestic. 

2  H.  P.  Clemetson.    Chairs,  beds,  etc. 

7  A.  E.  Osborn.  Seats. 

21  H.  Melville-Smith.  Adjunct  to  clothes  brushes  for  erasing 
mud. 

22  W.  H.  Milnes.    In  and  out  indicators. 
27  W.  H.  Milnes.    Picture  frames. 

33  G.  Tedber.    Electric  cooking  apparatus. 

51  R.  Kaiser.  Chairs. 

83  J.  W.  Bauman.    Steam  cookers. 

90  J.  Town.    Sunshades  for  windows. 

107  W.  Hughes.  Brushes. 

109  J.H.Wilkinson.  Bedsteads. 

140  A.  Herrmann.    Stuffing  furniture. 

155  R.  W.  Newlands.    Door  buffer  or  stop. 

160  A.  E.  Manning.    Trouser  presses  and  stretchers. 

188  W.  L.  Dennis.    Pastry  boards. 

197  J.  Hussby.    Trouser  stretchers. 

221  T.  D.  Hamilton  and  W.  A.  Robertson.    Sewing  machine?. 

226  J.  K.  Rogers.    Suckling  tubes  or  teats. 

242  J.  Butcher.    Sash  fastener. 

261  A.S.Morrison.    Indiarubber  teething  rings. 

266  W.  Bodlaende.    Index  cabinets. 

277  F.  Warwick  and  A.  H.  Alexander.    Wiper  for  office  rulers. 

297  G.  Clements  and  J.  M.  Hostler.    House  cleaning  apparatus. 

308  J.  E.  Else.    Draught  excluder. 

328  E.  H.  Baston.    Coring  and  cutting  apples. 

336  J.  Farqcharson.  Inside  window  glass  pad  or  brush  vapour  or 
sweat  remover. 

344  E.  M.  Payn.  Removable  covers  for  the  protection  of  chairs  and 
other  articles  of  furniture. 

375  C.  J.  Harvey.    Dusting  and  sweeping  apparatus. 

376  F.  Davts.    Lockstitch  sewing  machines. 


Hardware. 

9  R.  Melhuish.    Screw  drivers. 

36  H.  N.  Davis.    Cooking  stoves. 

99  J.  E.  Betts  and  J.  Whitaker.    Kettles,  saucepans,  etc. 

146  0.  Rost.    Machine  for  automatically  making  screw  taps. 

150  T.  Wynne-Jones.  Fastener. 

165  J.  G.  Buchanan  (A.  B.  Price,  India).    Piston  tap. 

180  A.  Steadman.    Hook  for  shelves. 

182  C.  P.  L.  N.  Rigg.    Safe  boiling  pan. 

203  E.  M.  Minton.    Hot  plates. 

233  H.  L.  Rothstein.    Tea  kettle. 

243  A.  W.  Torkington.    Paving  blocks  or  tiles, 

251  F.W.Adams.    Door  springs. 

259  T.  D.  Merton.  Spoons. 

269  G.  Bennett  anl  S.  Bennett.    Potters'  jollies. 

318  C.  Manchester.    Pins  for  millinery  purposes. 

346  J.  M.  Stewart,  A.  Crawford,  and  A.  M.  Porter.  Horse  shoes. 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

13  T.  Gilbert-Russell.    Lighting  devices. 

60  S.  Anyzewski.    Burners  for  acetylene  lights. 

129  T.  Smith.    Night  lights. 

137  F.  A.  Wegner    Gaseous  fuel  burners. 

156  F.  W.  Lindgvist.    Burners  for  petroleum  stoves. 

157  W.  P.  Thompson  (F.  E.  McGurrin,  U.S.A.).  Domestic  garbage 
burners. 

159  E.  Thorn.  Matches. 

161  O.  Vogelsang  and  J.  Born.    Water  gas  generators. 

163  W.  Osmond.  Radiators. 

191  S.  Quincey  and  C.  Harrison.    Adjustable  flexible  connections 

for  gas  pendants,  fluids,  steam,  or  electrical  conductors. 

198  C.  C.  Wakefield  and  W.  Grimes.    "Flare"  lights. 

207  W.  H.  Day  and  W.  Murch.    Candle-making  machines. 

225  D.  Lewes.    Sunlight  globe. 

229  H.  Lucas.    Lamps  for  motor  cars. 

237  F.  Seaton  Snowdon.    Flame-preventing  compositions. 

241  B'  Wagner     Treating  briquettes. 

270  G.  Swindells.  Ventilators. 

326  J.  T.  Webb     Ventilation  of  poultry  houses. 

341  W.  G.  Heys  (A.  Goldstein,  C.  F.  Patterson,  R.  L.  McElroy, 
and  J.  E.  Shepherd,  U.S.A.).  Thermostat. 

342  W.  Crudgington.    Inverted  incandescent  gas  lights. 

351  B.  Wagner.    Process  for  preparation  of  briquette  compounds. 

353  E.  Wood*.    Burners  for  incandescent  gas  lamps. 

362  C.  D.  Abel  (Rheinische  Metallivaren-und-Maschinenfahrih, 
Germany).    Lighting  apparatus. 
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Jewellery,  Clocks,  and  Music. 

(Including  Phonographs,  etc.) 

205    O.  Zerkowilz.    Piano  and  organ  stools. 

'240    J.  J.  Walked.    Pianofortes  provided  with  pedal  key -boards. 

356    J.  Rowley.    Automatic  mechanical  pianoforte  players. 


Leather  Goods,  including  Machinery. 

14  A.  F.  Peeston.    Compressing  heels  for  boots. 

15  A.  F.  Preston.  Machines  for  making,  compressing,  and  attach- 
ing of  heels  for  and  to  boots. 

49    J.  Ahrendt.    Horse  collars. 
59    S.  Anyzenski.    Driving  belts  for  machinery. 
94    W.  R.  MuDD.    Machines  for  boots  and  shoes. 
104    F.  J.  Palmer.    Heels,  soles,  protectors,  tips,  top  pieces,  boots, 
shoes,  foot  gear,  etc. 


Medical. 

128  A.  E.  Sawyer.  Discs  and  valves  as  used  in  dental  practice. 
337    F.  Wood.    Bedstead  and  hand  ambulance. 


Metallurgy,  including  Rolling,  Drawing,  Casting,  etc. 

24    G.  Chisholm.    Devices  for  use  in  bending  metal  tubes. 
92    H.  Gillis.    Furnaces  with  horizontal  retorts. 
134    H.  Harris.    Withdrawal  aud  distribution  of  matte  and  slag 
from  a  smelting  furnace. 

273    A.  W.  Sutton.    Metal  forgiugs. 

303  J.  W.  Hughes  and  G.  Palmer.  Coating  metallic  sheets  with 
metal. 

327  A.  Forster.  Levelling  the  corrugations  on  the  surfaces  of 
grooved  rails. 


Optical,  Mathematical,  etc.,  Instruments- 

47  F.  Wilke.  Compasses. 

62  L.  P.  Asbury.    Conversion  slide  for  rules. 

192  H.  B.  Kirk.  Microtome. 

224  A.  Aske  and  R.  Finlayson.  Microscopes. 

249  M.  Weissmann.  Eyeglasses. 

319  F.  W.  Allen.  Telescopes. 


Printing  and  Typewriting. 

85  A.  T.  Brown  and  A.  J.  Briggs.    Typewriting  machines. 

86  R.  W.  James  {The  Smith  Premier  Typewriter  Co.,  U.S.A.). 
Typewriting  machines. 

87  A.  T.  Brown.    Typewriting  machines. 
196    A.  W.  Proctor.    Printing  presses. 

215    W.  H.  Wheatley  (W.  Scott^  U.S.A.).    Printing  machines. 
258    W.  M.  Meredith.  Typewriters. 

291    E.  H.  H.  Garbett.    Apparatus  for  use  on  typewriters  to  make 
writing  visible. 


Railways  and  Tramways. 

40  J.  J.  Attridge.  Plough  for  use  on  electric  conduit  for  tramways. 

52  R.  Ornstein  and  P.  Dorff.    Station  indicators  for  cars. 

53  W.  Cortlidge  and  G.  A.  May.    Railway  carriage  door  locks. 
71  J.  H.  Broadwood.    Couplings  for  railway  vehicles. 

116  W.  H.  B.  Maulkin.    Brake  mechanism  for  railway  vehicles. 

135  C.  Zahl.    Positioning  and  removing  explosion  signals. 

152  E.  A.  Richardson.    Automatic  lock  signalling  system. 

194  A.  Spies  (67.  m.  b.  H.).    Rolling  stock  weighing  machines. 

219  J.  W.  Allen.    Clip  or  holder  for  tramway  passenger  tickets. 

247  P.  S.  Thompson.   Moving  the  junction  points  of  tramways,  etc. 

282  H.  Mitchell.    Box  or  holder  for  tramway  tickets,  etc. 

302  T.  W.  Corbin.    Point-rod  bearing. 

357  E.  Allen  and  Co.  Ltd.  (W.  Met.  Robinson  and  E.  E.  Letchford, 
Transvaal).    Automatic  coupling  buffers. 


Sanitation 

(Including  Building  and  Hardware.) 

65  C.  Battiscombe.    Distributing  apparatus  for  filtering  sewage. 

172  A.  Bruce.    Syphon  cisterns.  . 

173  A.  Bruce.    Syphon  flushing  cisterns. 
276  M.  J.  Adams.    Sewage  purification. 


Shipbuilding  and  Navigation. 

6  W.  Cochrane.    Propulsion  aud  mauocuvring  of  boats. 

55  J.  Farnsworth.    Paddle  wheel  propeller. 

84  H.  C.  Morse.    Spray  and  water  guards  for  boats. 

88  R.  N.  H.  Davis  and  S.  Gorman  and  Co.  Ltd.  Belt  and  other 
weights  for  divers. 

147  J.  Martin.    Coaling  vessels. 

216  G.  W.  Bell  and  F.  M.  Hale.  Torpedoes. 

293  T.  F.  Walker  and  T.  S.  Walker.    Ship  logs. 

300  W.  E.  Palmer.    Splice  bars. 

371  A.  P.  Filippi.  Propellei-s. 

373  G.  Buhleb.    Pullev  blocks. 


Spinning,  Weaving,  and  Allied  Trades. 

1    R.  Starrett.    Cotton  gins. 

25    A.  Pringle.    Shuttle  motions. 

96    E.  Lamoures.    Threshing  devices  in  shuttles. 

98  T.  Slinger.  Weft  fork  of  textile  looms. 
220  J.  Walker.  Single  boss  mule  top  roller. 
246    W.  Birks.    Making  traverse  bobbin  net. 

279  O.  St.  L.  Davies  and  J.  Booth.    Fabric  singeing  and  treating 

apparatus. 

280  W.  J.  Riley.  Obtaining  unequal  and  varying  tension  in  the 
warp  yarns  of  looms  for  weaving. 

345  G.  A.  Nussbaum.  Flexible  cords. 
360    D.  F.  Waters.    Dyeing  machines. 


Stationery  and  Paper. 

20    W.  H.  Milnes.    Letter  file.  * 

76  J.  Dunwoodib.  Arrangement  for  writing  in  two  or  more  colours. 
78    S.  A.  Bhisey.    Pulping  machine. 

95    C.  Netzkatt  aud  J.  Fisher.    Letters  or  designs  in  relief. 
121    H.  L.  Godden.    Perpetual  calendars. 
138    F.  A.  Wegner.    Plasting  paste  board  boxes. 

144  K.  Hildenbrand.    Book-keeping  system. 

145  W.  Nieneck.    Capsule  for  documents. 

168  T.  D.  A.  Fortescue.  Envelopes. 

169  T.  D.  A.  Fortescue.    Decorative  adhesive  labels. 

170  E.  T.  Darke.  Inkstands. 

260  W.  J.  Alcock  and  C.  T.  Bullough.  Machines  for  manufacture 
of  folded  sheets  of  paper. 

268    A.  S.  Cochrane.    Stamp-fastened  envelope. 

359  W.  H.  Bassinger  and  T.  H.  Burchell.  Combination 
envelopes  and  message  blanks. 


Steam  Boilers  and  Fittings. 

274    E.  Wood.    Steam  boiler  furnaces. 
289    W.  T.  Ellison.  Superheaters. 


Toys,  Games,  and  Sport. 

44  W.  F.  King.    Golfing  tees. 

97  H.  Harrison.    Golf  clubs. 

131  C.  E.  Vernon    Grips  for  handles  of  golf  clubs,  etc. 

183  F.  Ironmonger  and  F.  C.  Ironmonger.    Game  or  toy. 

252  H.  Fairbrother.  Games. 

321  S.  Bechmann  and  B.  Ullmann.    Mechanical  toys. 

324  L.  Levi.    Means  of  amusement. 


Tyres. 

3  J.  Joly.    Pneumatic  tyres. 

11  T.  J.  Briant.    Air  springs,  cushions,  and  tyres. 

18  F.  E.  A.  Lange.    Hardened  steel  armature  for  protecting  inner 

tubes  of  pneumatic  tyres. 

38  A.  W.  Harrison.    Attaching  loose  covers  to  pneumatic  tyres. 

54  E.  Faitoute.  Tyre. 

69  W.  C.  Kirby  and  W.  A.  Brown.    Pneumatic  tyres. 

105  J.  G.  Bell.    Elastic  tyres  for  vehicles. 

151  W.  R.  Finch.    Pneumatic  tyres. 

208  R.  K.  Evans.    Pneumatic  tyres. 

275  G.  A.  Adams.    Tyres  and  rims  of  wheels  for  motor  vehicles. 

290  J.  Richardson.    Elastic  tyres  for  motor  cars,  etc. 

298  R.  W.  Ferguson.    Pneumatic  tyres. 


Vehicles,  Wheels,  etc. 

115    G.  H.  Mann.    Wheels  for  road  vehicles. 

139    A.  Wolf.    Bosses  for  trailing-wheels. 

232    G.  Moore,  jun.    Prevention  of  skidding  of  motor  cars. 
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281    C.  H.  Dent.    Driving  mechanism  for  motor  road  vehicles. 
307    The  Westinghouse  Brake  Co.  Ltd.  and  A.  W.  Rendell.  Fluid 
pressure  brakes. 

335    T.  D.  Stagg.    Wheels  for  vehicles  and  dr  iving  pulleys. 


Wearing  Apparel. 

10  R.  Melhuish.    Storing  clothes. 

43  W.  H.  Young.    Sleeve  links. 

45  E.  M.  S.  Chandler.    Lacing  tags. 

64  M.  O'Leary,  D.  McCarthy,  and  W.  Thomas.  SUffener  for 
corsets,  etc. 

113  F.  Molony.    Skirt  holder  or  lift.  r. 

114  A.  S.  Cocrake.    Coat  skirt. 
143  M.  Gotthardt.    Holding  hats. 

174  A.  Mallaby.    Revolving  pads  for  boots. 

175  J.  H.  Stuart.    Displaying  clothiers'  goods! 
193  M.  Gordon.    Safety  clasp  and  chain. 

214  W.  H.  \V he atley  (C.  Nobs,  jun.,  U.S.A.).    Scarf-pin  guards. 

223  J.  A.  Gaunt  and  J.  Gaum.    Skiit  belting. 

231  R.  W.  Yorke  and  H.  A.  J.  Powi-n.  Hatpins. 

278  F.  M.  Ayre.    Shield  for  boots. 

299  F.  L.  Priest.    Hook  and  eye. 

305  \Y.  K.  L.  Armytoge  and  G.  MacGibbon.  Securing  scarf 
pins,  etc. 

323  J.  Girvan.    Leggings  and  anklets. 

367  A.  Baumann.  Coiv.ets. 


Miscellaneous. 

5  H.  W.  Ley.    Advertising  and  displaying. 

12  T.  S.  Eirkin  and  J.  Hind.    Reading  and  punching  machines. 

17  T.  Sim.    Rose  or  other  boxes. 

29  E.  C.  Lovell.    Packeting  machines  for  tea,  etc. 

31  H.  C.  Braun.    Liquid  measuring  machines. 

32  N.  B.  Stewart.    Spring  dome  fastening. 
37  W.  H.  Lewis.    Star  dial. 

39  R.  H.  Gates  and  J.  J.  Frank.  Combination  cigarette  or  cigar 
box  with  matchbox. 

42  R.  Burn.    Fastening  the  heads  of  casks. 

48  M.  Schubert  and  M.  Kunert.    Measuring  liquids. 

58  S.  H.  Adams.    Distributing  apparatus. 

70  E.  Wood.    Air  chute. 

73  J.  D.  Bishop.    Counting  machines. 

75  H.  C.  J.  Deeks.    Cigar  holders. 

79  The  British  Thomson-Houston  Co.  Ltd.  (The  General 
Electric  Co.,  U.S.A.).    Protective  device  for  fragile  vessels. 

91  Brawn.    Seats  and  seat  backs  for  gardens,  omnibuses,  etc. 

100  W.A.Green.    Vibrating  classifying  screen. 

122  J.  C.  B.  Townsend.    Safe-guarding  of  purses,  etc. 

126  H.  J.  Pearce  and  W.  R.  F.  Avery.  Signs  and  advertising 
devices. 

162  R.  Giessler.    Moving  device  for  barriers. 

177  T.  A.  Jarman.    Match  stand. 

179  C.  T.  Sirayne  and  S.  P.  Jones.  Seat  pillars,  seats,  and  foot- 
rests. 

181  A.  E.  Drake.    Cash  bags, 

204  J.  C.  Johnson,  jun.    Washmills  for  mixing  slurry. 

213  L.  Montagomery-Moore.    Supports  for  tobacco  pipes. 

218  Ermertz.    Orange  peelers. 

222  A.  C.  Maloney.    Boot  tree. 

234  H   L.  Rothstein,    A  box  for  alimentary  preserves  and  its  key. 

248  F.  M.  Rodes.    Manufacture  of  cork  compositions. 

253  H.  Tomlins,  T.  Rook,  and  C.  R.  Gurr.  Self-adjusting  cash 
stand. 

267  G.  Hunziker  and  J.  Jehee.    Laundry  machines. 

285  B.  P.  Gray.    Hoof  pads  for  horse  shoes. 

288  J.  H.  Duke.  Loose  seat  and  holder  for  inserting  and  with- 
drawing same  from  screw-down  water  taps. 

332  A.  Stevenson  and  H.  Stevenson  and  Sons  Ltd.    Round  boxes. 

339  T.  G  rotting.    Packing  box. 

338  C.  P.  Adamson.    Cover  for  stems  of  tobacco  pipes. 

347  R.  MiddlEton.  Agglutinants  for  use  in  solidifying,  under 
pressure,  fuel  dust,  ores,  peat,  etc. 

348  F.  A.  Ruf.  Granulators. 

349  C.  P.  J.  Fitzsimon.  Tobacco  pipes,  cigar  and  cigarette  holders. 
361  H.  Drew.    Mechanical  adding  or  calculating  device. 

363  H.  H.  Lake  (S.  Hartford  and  Hanna  Co.,  U.S.A.).  Depilatory 
composition. 


The  Northern  Engineering  Company  (1900)  Limited, 
machine  tool  manufacturers,  of  Halifax,  Yorkshire,  have  placed 
the  control  of  their  London  and  District  export  and  home 
sales  department  in  the  hands  of  Mr.  J.  E.  Lawler,  of  39, 
Lime  Street,  Fenchurch  Street,  London,  E.C.,  as  from  January 
1st.  This  company  are  well-known  makers  of  high-grade 
machine  tools,  lathes,  radial  drilling  machines,  planers, 
slotters,  shapers,  milling  machines,  etc, 
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REGISTRATION    OF   A    TRADE    MARK  AND 
COPYRIGHT  REGISTRY. 

Ir  is  a  common  practice  for  manufacturers  to  register 
trade  labels  in  the  Copyright  Register  at  Stationers'  Hall, 
with  a  view  to  obtain  an  exclusive  right  to  the  label,  so 
as  to  prevent  rival  manufacturers  passing  off  their  goods 
as  those  of  the  owners  of  the  label.  This  method  of 
registering  is  very  effective  in  cases  where  the  label  is  of 
ornamental  design  or  contains  descriptive  matter,  direc- 
tions for  use,  the  name  and  address  of  the  firm,  a 
photograph  or  picture  representing  the  manufactory  or 
the  goods  to  which  the  label  is  to  be  applied. 

It  frequently  happens,  however,  that  the  label  also  bears 
a  trade  mark,  and  the  firm  registers  the  label  under  the 
impression]  that  the  copyright  protection  obtained  will 
enable  them  to  stop  others  from  using  that  trade  mark, 
whether  upon  a  similar  label  or  upon  an  entirely  different 
label,  or  even  without  a  label,  such  as  by  the  direct  impres- 
sion of  the  trade  mark  upon  the  goods.  The  proprietors 
of  the  copyright  also  conclude  that  they  may  use  their 
mark  in  any  way  they  like,  with  the  addition  of  the  words, 
"  Registered  Trade  Mark."  This,  however,  is  quite 
erroneous,  as  copyright  registration  only  protects  practi- 
cally the  identical  arrangement  or  combination  of  designs 
or  wording  existing  on  the  label  filed  at  Stationers'  Hall, 
and  gives  them  no  protection  for  the  trade  mark  alone 
considered  for  general  application  without  the  label  and 
the  other  matter  combined  therewith. 

The  trade  mark,  unless  actually  registered  at  the  Trade 
Marks  Office,  cannot  in  any  sense  be  regarded  as  a 
registered  trade  mark;  in  fact,  to  indicate  it  as  such 
merely  because  it  has  appeared  on  or  formed  part  of  a 
label  which  has  been  entered  on  the  Copyright  Register  is 
an  offence  under  the  Trade  Marks  Act-,  and  may  incur  the 
imposition  of  a  fine  for  each  offence. 

A.  trade  mark  should  be  registered  at  the  Patent  Office, 
Trade  Marks  Branch.  There  is  no  reason,  however,  why 
a  label  bearing,  among  other  matter,  a  trade  mark  which 
has  been  properly  registered,  should  not  be  entered  at 
Stationers'  Hall  as  well. 

The  common  error  referred  to  above  was  commented 
upon  in  a  recent  case,  wherein  the  applicant  for  registra- 
tion of  a  trade  mark  recently  appealed  against  the 
Comptroller's  rejection  of  his  application: — < 

"  This  was  an  appeal  from  the  Comptroller  of  the  Patent 
Office,  referred  to  the  Court  by  the  Board  of  Trade  under 
Section  69  (4)  of  the  Patents,  etc.,  Act  of  1883,  the  appli- 
cation having  been  for  the  registration  of  the  word 
'  Coninco '  as  a  trade  mark  in  respect  of  mantles  for 
incandescent  lighting. 

"  The  applicant,  John  Altman,  in  1904  had  purchased 
the  goodwill  of  a  business  previously  carried  on  by  George 
Brown,  and  then  applied  for  registration  of  the  mark.  In 
doing  so,  he  submitted  various  documents  to  the  Comp- 
troller, including  one  which  bore  the  words — 

"  '  Coninco  (Mantle — -Registered   Trade  Mark).' 

"  The  Registrar  of  Trade  "Marks,  acting  for  the  Comp- 
troller, on  seeing  this,  declined  to  register  the  mark.  The 
applicant  appealed  to  the  Board  of  Trade,  who  referred  the 
matter  to  the  High  Court. 

"  The  applicant  then  made  an  affidavit  saying  that  he 
had  simply  purhcased  the  business  for  cash,  and  knew 
nothing  of  the  document  in  question ;  other  affidavits  were 
filed  on  his  behalf;  and  the  Registrar  made  an  affidavit 
showing  that  no  application  in  respect  of  the  word  had 
ever  been  made  at  the  Patent  Office. 

"  It  transpired  that  in  June,  1902,  Julius  Boehm,  the 
manager  of  the  Continental  Incandescent  Gas  Light  Com- 
pany Limited,  had  instructed  one  Major  Sluce,  a  traveller 
in  the  company's  employment,  to  register  the  label  as 
above  as  a  trade  mark  in  the  Trade  Marks  Registry,  and 
gave  him  the  requisite  fee  of  five  shillings.  Unknown  to 
Boehm,  Since  registered  the  label  in  the  Copyright  Registry 
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at  Stationers'  Hall,  and  obtained  a  receipt,  which  he  gave 
to  Boehm,  who  did  not  notice  the  mistake. 

"'  The  matter,  having  been  put  iuto  the  non-witness  list 
by  the  request  of  the  Comptroller,  came  before  Mr.  Justice 
Kekewich  on  the  8th  of  November,  1904. 

"  Mr.  A.  J.  Walter  (instructed  by  Messrs.  Halse,  Trus- 
I  ram,  and  Company)  appeared  for  the  applicant  ;  Mr.  R.  J. 
Parker  (instructed  by  the  Solicitor  to  the  Treasury) 
appeared  for  the  Comptroller. 

"  Mr.  Walter  (after  stating  the  facts) :  I  do  not  suggest 
for  one  moment  that  on  the  facts  which  were  before  him 
the  learned  Registrar  arrived  at  a  wrong  conclusion,  but 
I  submit  that,  ;:s  it  now  appears  that  the  statement  was 
not  made  mala  fide,  but  was  caused  by  an  inadvertence  of 
a  servant,  the  Court  should  direct  the  registration  to  be 
proceeded  with.  It  is  a  sur2)rising  but  common  thing 
for  people  to  imagine  that  an  entry  at  Stationers  Hall 
gives  them  a  registered  trade  mark. 

"  Mr.  Parker  (for  the  Comptroller) :  The  reason  why  the 
Comptroller  in  circumstances  of  this  kind  always  refuses 
to  register  the  mark  is  because  it  is  so  common  a  practice 
to  misrepresent  and  pretend  that  a  person  has  a  registered 
trade  mark  when  he  lias  not.  The  Comptroller  is  always 
very  particular  about  it,  because  he  finds  it  is  really  a 
common  form  of  what  one  may  almost  say  is  fraud.  It. 
may  sometimes  do  the  public  a  good  deal  of  harm,  and 
it  may  enable  a  man  to  get  a  monopoly  of  a  mark  when 
he  ought  not  to  have  monopoly.  The  Comptroller  has  a 
discretion  in  these  matters ;  but  if  your  Lordship  thinks 
that  here  there  was  really  a  bond  fide  mistake  which  is 
satisfactorily  accounted  for,  then,  no  question  of  general 
principles  being  involved,  I  leave  the  matter  in  your  Lord- 
ship's hands. 

"  Mr.  Justice  Kekewich :  It  is  a  very  bad  blunder,  but 
still  a  blunder,  and  it  seems  to  be  honest.  I  think  I  ought 
not  to  confirm  the  present  decision.  I  think  that  the 
Comptroller  ought  to  hear  the  application  on  its  merits 
apart  from  this  objection  ;  I  know  nothing  about  anything 
else.  The  Order  will  be  :  '  The  Court  being  of  opinion  that 
'  the  use  of  the  words  "  Registered  Trade  Mark  "  was  owing 
'  to  an  honest  mistake,  directs  the  Comptroller  to  proceed 
'  with  the  application  for  registration.' 

"  The  applicant  was  ordered  to  pay  the  Comptroller's 
costs." 


RECENT  CASES  UNDER  THE  MERCHANDISE 
MARKS  ACT. 

Misuse  of  a  Name. — The  Manchester  Stipendiary  Magistrate 
heard  a  case  on  the  6th  January,  in  which  Mr.  James  Holland, 
trading  as  "  The  British  Gas  Mantle  Company,"  in  Turner 
Street,  Manchester,  was  summoned  on  three  informations — first, 
for  having  applied  a  false  trade  description  to  certain  incan- 
descent gas  mantles;  secondly,  for  having  falsely  described  the 
place  of  origin  of  such  mantles;  and,  lastly,  for  having  sold  and 
exposed  for  sale  gas  mantles  to  which  a  false  trade  description 
had  been  applied.  The  complainant  was  Mr.  G.  Croydon  Marks, 
chartered  patent  agent,  of  London  and  Manchester,  acting 
under  power  of  attorney  for  Mr.  T.  A.  Edison,  the  eminent 
American  inventor;  and  the  specific  charge  against  the  de- 
fendant related  to  the  application  by  him  of  the  name  of  the 
"  Edison  mantle "  to  an  incandescent  mantle,  in  which  he 
traded,  but  in  the  production  of  which  Mr.  Edison  had  no 
interest  whatever.  Counsel  in  the  case  were — for  the  com- 
plainant Mr.  T.  B.  Leigh,  and  for  the  defendant  Mr.  Percy 
Jordan.  The  complainant,  acting  upon  certain  information, 
wrote  to  Mr.  Holland  in  December,  stating  that  he  held  a 
power  of  attorney  in  this  country  for  the  protection  of  Mr. 
Edison's  name,  and  desired  the  address  of  the  person  whose 
signature  appeared  on  the  defendant's  goods — "  Carl  Edison  " — 
as  such  a  signature  was  calculated  to  mislead  the  public  and 
to  injure  his  client,  Mr.  Thomas  A.  Edison,  in  connection  with 
his  interests  in  electric  lighting  and  other  inventions.  The 


effect  of  the  misuse  of  Mr.  Edison's  name,  counsel  submitted, 
was  to  deceive  the  public ;  it  gave  the  impression  that  they  were 
an  invention  of  Mr.  T.  A.  Edison,  which  was  false. — Mr.  G.  C. 
Marks,  the  complainant,  gave  evidence  as  to  a  visit  to  the 
defendant's  place  of  business.  There  was  there  a  display  of 
large,  and  small  bills  referring  to  the  "  Edison  mantle."  He 
bought  a  dozen  for  2s.,  and  ascertained  from  the  defendant  that 
he  had  a  large  stock.  Having  got  the  defendant's  receipt, 
witness  called  his  attention  to  the  name  "  Edison"  on  the  box, 
and  informed  him  that  he  had  no  right  to  use  it.  The 
defendant  said,  "But  the  signature  is  'Carl  Edison'."  Asked 
who  this  person  was,  he  said,  "  Of  course  I  am  Carl  Edison." 
''Why  not  call  your  mantle  the  'Holland  mantle'?"  the 
witness  asked;  upon  which  the  defendant  remarked,  "Oh, 
Edisou  is  a  good  selling  name ;  if  I  called  them  the  '  Holland  ' 
mantle  people  would  not  buy  them."  The  defendant  main- 
tained that  he  had  a  right  to  use  the  name  "  Carl  Edison," 
but  he  undertook  to  drop  a  letter  in  the  surname  and  call 
his  mantle  the  "  Edson,"  which  witness  could  not  assent  to. 
In  the  sale  of  the  mantles  at  the  price  stated  (Mr.  Marks  said, 
in  cross-examination)  there  was  no  fraud  on  the  public.  It  was 
the  application  of  the  name  that  was  objected  to. — Mr.  Jordan, 
for  the  defendant:  The  defendant  had  no  idea  that  he  was 
committing  a  breach  of  the  law;  it  was  merely  a  puff — a 
piece  of  trade  enterprise — and  there  was  no  fraud  involved. — Mr. 
Brierley  said  a  breach  of  the  Merchandise  Marks  Act  had 
clearly  been  committed.  The  defendant  must  be  fined  £5,  and 
£5  5s.  extra  costs. 


According  to  the  New  York  Herald,  manoeuvres,  on  an 
extensive  scale,  in  which  the  European  Squadron  and  the  North 
and  South  American  Squadrons  will  take  part,  are  to  be  carried 
out  in  early  spring  in  home  waters.  Advantage  will  be 
taken  of  these  manoeuvres  to  subject  wireless  telegraphy  to 
exhaustive  tests  in  all  weathers. 

A  writer  in  "  Machinery  "  describes  a  method  of  balancing 
bodies  rotating  at  a  high  speed,  which  was,  he  states,  developed 
at  the  works  of  Messrs.  William  Sellers  and  Company,  Phila- 
delphia, a  few  years  back.  The  disc  to  be  balanced  was  mounted 
on  a  shaft,  and  on  the  same  shaft,  close  up  to  the  disc,  were 
strung  three  thin  eccentrics  ,the  holes  in  which  were  of  such  a 
size  as  to  insure  some  frictional  hold  between  them  and  the 
shaft,  whilst  not  so  small  that  the  eccentrics  had  actually  to  be 
forced  on.  At  the  outset,  the  three  eccentrics  were  spaced  at 
an  angle  of  120  deg.  with  each  other;  but  it  is  stated  that  on 
running  up  to  speed  they  shifted  automatically  to  take  up  a 
position  in  which  they  perfectly  balanced  the  disc. 

A  new  file-cutting  machine,  invented  by  a  German,  has  been 
taken  up  by  several  firms  in  Sheffield.  Its  chief  characteristic 
is  that  it  will  cut  half-round  blanks  as  well  as  flat  ones,  and  is 
adaptable  for  cutting  any  length  and  shape  of  rasp.  The  blank 
is  firmly  secured,  half-round  side  upward,  to  a  rocking  bed, 
which  brings  every  successive  punching  line  to  the  same  distance 
below  the  chisel.  There  are  ingenious  devices  for  waving  each 
line  of  punches  for  lightening  the  blow  as  it  approaches  the 
tapered  end  of  the  blank,  and  for  putting  the  lines  of  punches 
in  echelon  transversely  across  the  face  of  the  blank,  as  well  as 
undulating  them  longitudinally.  In  this  way  the  desired 
irregularity  is  secured  on  the  rasp,  so  that  when  used  on  wood, 
leather,  or  soft  metal,  it  does  not  leave  straight  lines.  The 
machine  requires  but  little  power. 

Carnegie  Research  Scholarship. — A  research  scholarship 
or  scholarships,  of  such  value  as  may  appear  expedient  to  the 
Council  of  the  Iron  and  Steel  Institute,  will  be  awarded  annually, 
irrespective  of  sex  or  nationality,  on  the  recommendation  of 
tha  council  of  the  institute.  Candidates,  who  must  be  under 
thirty-five  years  of  age,  must  apply  on  a  special  form  before 
the  end  of  February  to  the  secretary  of  the  institute.  The 
object  of  this  scheme  of  scholarships  is  not  to  facilitate,  ordinary 
collegiate  studies,  but  to  enable  students,  who  have  passed 
through  a  college  curriculum,  or  have  been  trained  in  industrial 
establishments,  to  conduct  researches  in  the  metallurgy  of  iron 
and  steel  and  allied  subjects,  with  the  view  of  aiding  its  advance 
or  its  application  to  industry.  The  appointment  to  a  scholar- 
ship shall  be  for  one  year,  but  the  council  may  at  their  dis- 
cretion renew  the  scholarship  for  a  further  period  instead  of 
proceeding  to  a  new  election.  Further  particulars  can  be  had 
on  application  to  Mr.  Bennett  H.  Brough,  secretary,  28. 
Victoria  Street,  London. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  clerk. 

The  follou  ing  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  February  7th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  piost 
free  for  lOd.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 

offices  viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,   W.C.;  13,  Temple  Street,  Birmingham;   or  30,  Cross 

Street,  Manchester. 


1903. 

18706    Barton.    Stoppering  bottles,  jars,  and  like  vessels. 
20734    Herring.    Support  for  hand  braces. 

24220    Gergacsevics.   Apparatus  for  lighting  gas  lamps  by  electricity. 
25701    Taylor  and  Taylor.  Turret  lathes,  milling  machines,  and  the 
like. 

For  locking  and  unlocking  the  turret  head,  it  is  provided  with 
an  index  plate  A  at  its  lower  end.    In  the  plan  shown  the  plate  A 


is  made  with  peripheral  notches,  with  which  engages  a  pawl  to  lock 
the  turret.  Locking  and  unlocking  is  effected  by  the  cam-shaped 
lever  B. 

25712    Simpson.    Appliances  for  the  treatment  of  the  ears. 

25738    Iljinskij  and  R.  Wedekind  and  Co.   Manufacture  of  o-oxyan- 

thraquinones  and  of  o-oxyanthraquinone-oxysulpho-acids. 
25748    Smethurst.  Burners  for  burning  under  water  or  other  liquids. 
25765    Cekveka.    Electricity  meters. 


An  ampere-hour  meter  is  fitted  with  clockwork  mechanism, 
which  places  the  electrical  system  at  regular  intervals  of  time  in 
communication  with  an  integrating  gear.  The  pointer  A  indicates 
the  strength  of  the  current  on  the  scale  shown.  The  hand  of  the 
dial  B  makes  one  revolution  per  minute,  while  that  of  the  dial  C 
one  revolution  per  hour.  The  total  number  of  ampere  hours  is 
indicated  at  the  openings  D  in  the  front  of  the  instrument. 

25805    Marsh.    Coal  ecouomisers  for  kitchen  fire  range,  boiler,  and 
oven  flues,  and  the  like. 


25841    Berndt.    Electrical  skin  exciter. 

25867    Schotz.    Production  of  carbonic  acid. 

25881    Spooner  {Baudct  and  Allain).    Steam  generators. 

In  the  flash  boiler  shown  the  water  enters  by  the  "  Field  "  tube 
A,  is  converted  into  steam,  which  is  led  away  to  coils  immersed  in 
a  metallic  bath  of  fusible  metal,  contained  in  two  annular  chambers 


heated  interiorly  by  the  furnace  gases.  The  steam  thus  super- 
heated passes  into  a  common  collector  B,  and  from  thence  is  drawn 
for  use. 

25886    Dick.    Coin  operated  or  controlled  electricity  meters. 

25974a  Armstrong.    Preparation  of  tune  sheets  for  automatic  piano 

plavers  and  the  like.    [Date  applied  for  under  Patents  Rule 

9,  Nov.  27, 1903.] 
26176    Thornycroft  and  Thornycroft.'  Oilengines. 

Oil  is  forced  into  the  combustion  chamber  with  air  by  means  of 
high-pressure  steam,  which,  after  the  explosion,  absorbs  heat,  and 
its  pressure  is  increased.    The  admixture  forms  a  mure  efficient 


motive^, Huid  than  the  products  of  combustion  and  hot  gases  alone. 
The  great  waste  of  heat  usually  arising  from  water  jacketing  is 
considerably  reduced. 
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26029    Calthhop  and  Brewer.    Motor-driven  road  vehicles. 

2(3049    Dolat.    Process  for  the  preparation  of  skins.     [Date  applied 

for  under  International  Convention,  June  18,  1903.] 
26124    Stewart,  Turner,  and  Dixon.    Apparatus  for  controlling  and 

operating  the  points  of  electric  railways  and  tramways. 
26177  De  Loewenstein.  Production  and  manner  of  using  superheated 

steam. 

A  certain  quantity  of  saturated  steam  is  passed  to  the  super- 
heating device,  and  then  returned  to  the  boiler,  either  totally,  or 
after  using  part  in  the  motor.    Eventually  the  exhaust  steam  is 


returned  to  the  boiler,  and  the  pressure  utilised  is  the  difference 
between  the  saturated  and  the  superheated  steam.  The  apparatus 
illustrated  is  used  to  obtain,  in  a  continuous  manner,  superheated 
steam  cut  off  from  the  boiler. 

26254    Carter.    Printing  and  duplicating  apparatus. 
26256    Nitsche.    Apparatus  foi-  utilising  the  draught  in  air  flues. 
26373    Filtz.    Valve  mechanism  for  explosion  motors.    [Date  applied 
for  under  International  Convention,  Dec.  9,  1902.] 


All  the  valves  are  operated  oft'  one  shaft,  the  inlet  cams  being 
on  sleeves  which  are  adapted  to  slide  under  the  influence  of  the 
governor,  so  that  the  opening  is  vailed  according  to  the  speed. 

26455    Warwick  Machinery  Co.  Ltd.  {General  Electric  Co.),  Elastic 
fiuid  turbines. 

In  order  to  avoid  damage  to  the  blades  after  wear  they  are  made 
of  a  length  parallel  with  the  shaft  less  than  the  width  of  the  rim 
covering  the  blades,  the  rim  projecting  on  both  sides  beyond  the 


Specification  No.  26455,  of  1903. 

blades.  The  stationary  blades  are  formed  as  segmental  blocks 
secured  by  bolts,  and  in  order  to  prevent  leakage  between  the  discs 
bands  are  let  into  grooves  in  the  moving  discs. 


26454    Emmet.   Elastic  fluid  turbines.    [Date  applied  for  under  Inter- 
national Convention,  Dec.  5,  1902  ] 

An  elastic  fluid  turbine  having  a  number  of  wheels,  each  divided 
by  a  diaphragm  with  very  small  clearance  between  same  and  wheel, 
each  diaphragm  having  segmental  collecting  chambers  increasing 
in  size  towards  the  exhaust  and  increasing  in  number  of  nozzles  to 
each,  and  also  high-pressure  nozzles  distributed  on  the  wheels  to 
cut  out  sets  of  nozzles  and  facilitate  controlling. 

2649")    Nesfield.     Sterilisation  of  water  and  other  liquids,  and  of 

alimentary  substances  to  render  same  potable  or  edible. 
26513    De  Macedo.     Canopy  trolley  standard  for  electric  tramcars 

driven  on  the  overhead  system. 
26543    Bean  and  White.  Apparatus  and  fittings  for  sterilising  water 

and  for  like  purposes. 
26557    Gouldie.    Coupling  for  railway  carriages,  trucks,  vans,  and 

other  vehicles. 

One  link  is  pivoted  on  the  draw  bars,  and  a  second  pivoted  on 
the  first.    These  are  connected  through  linkage  with  two  co-axial 


cross  shafts.  By  handles  on  either  side  the  shafts  are  rotated 
to  tilt  the  links,  raise  the  coupling,  and  drop  it  on  to  the  adjacent 
draw  hook  ;  a  reverse  operation  uncouples. 

26566    Merington.    Motor  cycles  and  the  like. 

Winter.    Process  for  manufacturing  plated  wire. 
British  Mdtoscope  and  Biograph  Co.   Ltd.   and  Mason. 

Cinematograph  cameras. 
Schweich.     Manufacture   of    producer   gas   and  producers 
therefor. 

Fosbrooke.    Manner  or  (and)  method  of  portraying  notes  of 
music. 

26654    Lyst.    Gas,  oil,  and  other  explosion  engines. 
26677    Preston  and  Rogers.    Locomotive  fire  boxes. 

A  number  of  vanes  are  provided  in  the  ashpan  to  direct  a  proper 
supply  and  even  pressure  of  air  to  all  parts  of  the  grate  surface. 


26570 
26579 

26596 

26648 


26690 
26743 
26778 

26984 

27117 

27241 
27249 


27666 


A  movable  grid  of  vanes  may  be  combined  with  a  series  of  fixed 
vanes,  or  a  series  of  pivoted  curved  blades  may  lie  simultaneously 
controlled  by  a  rod. 

Wilson  and  Pape.    Circular  knitting  machines. 
Buttrdm.    Device  for  cleaning  windows,  walls,  and  the  like. 
Blount  and  Middleton.     Kilns  or  furnaces  especially  applic- 
able to  kilns  for  burning  lime,  cement,  or  the  like. 
Kellner.     Manufacture  of  thin  threads  from  short  fibres, 

particularly  wood  cellulose. 
Hollingworth  and  Paton.    Leno  and  shuttle-box  motions  of 

looms  for  weaving. 
Little.    Fire-proof  floors,  roofs,  and  like  structures. 
Garuti  and  Pompili.     Apparatus  for  collecting,  separating, 
drying,  or  similarly  treating  oxygen  and  hydrogen  generated 
by  electrolysis  of  water. 
Harvey  (Naudet  and  Hinton).     Treatment  of  sugar  cane 
beet  I'oot,  and  the  like. 
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26736    Hall.    Means  for  preventing  excessive  speed  and  overwind  in 
compound  and  other  winding  engines. 
A  cam  is  rotated  at  a  corresponding  ratio  to  the  rotations  of  the 
winding  drum  equal  to  a  complete  wind.     It  acts  upou  levers 
suitably  connected  to  cause  the  brake  engine  valve  to  open  and  the 


main  engine  throttle  to  close  on  the  completion  of  a  wind,  and 
also  by  connection  with  the  governor  to  prevent  excessive  speed 
during  winding. 

27893    British  Thomson-Houston  Co.  Limited  {General  Eleciric  Co.). 
Controllers  for  electric  motors. 
The  controller  comprises  a  resistance-controlling  switch,  a  series- 
parallel  switch  which  when  in  one  position  is  adapted  to  connect 
the  motors  in  series,  and  when  in  another  position  i=  adapted  to 


connect  the  motors  in  parallel,  and  means  whereby  said  series- 
parallel  switch"  is  maintained  in  one  position  or  moved  into  the 
other  position  [as  desired,  as  the  operating  handle  for  said  resis- 
tance-controlling switch  is  moved  forward  from  its  initial  or  "  off" 
position. 

27916    Eason.    Construction  of  valve  and  mode  of  attaching  same  to 
pipes,  specially  applicable,  for  us  with  exhaust  pipes  of 
internal  combustion  engines. 
A  simple  form  of  valve,  which  will  not  jam  when  hot,  consists 
of  a  plate  adapted  to  be  oscillated  over  a  fixed  perforated  plate, 


against  which  it  is  pressed  by  a  spring  on  its  spiudle,  being 
operated  by  a  cord  attached  to  one  extension,  and  guided  by 
another  against  a  screw. 

28262    Schlatter  and  Dedtsch.    Method  of  and  apparatus  for  ascer- 
taining the  quantity  of  carbonic  acid  in  furnace  gases. 


28285    Thornton,  Shipley,  Moslet,  and  Farrow.    Motor  cars. 

28432    Harris  and  Guest.    Sparging  apparatus. 

28590    Cowper-Coles  and  Sherard,  Cowper-Coles  and  Co.  Ltd. 

Coating  metals  with  copper. 
28617    Harvey.    Evaporators  for  the  treatment  and  concentration  of 

cane  juice,  beet  juice,  and  other  juices  and  liquids. 
28628    Winnett.    Hand  stamps  or  printing  apparatus. 
28711    Harvey.    Evaporators  for  concentrating  sugar  cane,  beet,  and 

like  juices  or  liquids. 


1904. 

83    MoMullen.    Means  of  securing  tyres  to  the  felloes  or  rims  of 
wheels. 

86    Kiiikup  and  Alderson.     Shot  firing  batteries  for  blasting, 
mining,  and  like  purposes. 
125    Zinoel  and  Lehmann.    Rotary  internal  combustion  engine. 


The  cylinders  revolve  about  the  shaft,  and  receive  explosive 
mixture  from  a  central  chamber  controlled  by  a  disc  valve,  the 
exhaust  gases  passing  through  pipes  to  exterior  segmental  exhaust 
silencers. 

158    Bellow.    Opening  of  covered  sheep  racks  or  similar  receptacles 

for  the  feeding  of  animals. 
26!)    Lundholm.    Steam  engines. 

Piston  pressure  is  transferred  by  rollers  to  a  cam  drum  A  on  the 
engine  shaft,  and  an  auxiliary  piston  B  continuously  presses  the 


piston  outwards.  The  shaft  is  driven  by  the  pressure  during 
the  outward  movement  of  the  piston,  and  the  cam  drum  returns 
the  piston. 

304    Dupont.    Apparatus  for  moulding  baths  and  other  large  articles. 

400  Bidder  and  Railway  and  General  Engineering  Co.  Ltd. 
Chair  for  use  in  the  permanent  way  of  railways. 

576  Key.  System  for  the  manufacture  of  coke  and  gas,  the  con- 
struction of  coke  ovens  and  gas  retorts,  and  the  recovery  of 
bye  products  from  same. 

684    Sibley  and  Sibley.    Controlling  and  governing  devices  for  oil 
and  other  explosion  engines. 
A  double  bell-crank  lever  pivoted  at  its  centre,  and  its  horizontal 
arms  lifting  or  depressing  the  exhaust  valve  and  oil  pump  plunger 
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respectively.  Its  upper  arm  connected  to  a  connecting  rod  driven 
ofi  half-speed  shaft  by  an  eccentrically  pivoted  boss,  rotated  as 
desired  by  hand  or  connected  to  an  ordinary  governor,  thus  alter- 
ing the  stroke. 

389    Strickland.    Internal  combustion  engines. 

A  valve  casing  A  receives  and  seats  both  the  inlet  valve  B  and 
the  exhaust  valve  C,  and  is  so  formed  that  both  valves  and  the 
seating  of  the  valve  B  may  be  inserted  and  withdrawn  through  one 


cover.  The  diameter  of  the  movable  valve  seat  also  allows  the 
igniter  to  be  withdrawn.  There  are  several  other  improvements  in 
constructional  details. 

399    Bidder  and  Railway  and  General  Engineering  Co.  Limited. 
Chair  for  use  in  the  permanent  way  of  railways. 
The  accompanying  plan  and  sectional  elevation  show  a  chair  for 
use  with  crossings.    The  converging  rails  are  held  firmly  by  a 


399/0*  " 


central  distance  piece,  and  by  the  turned  up  ends  of  a  tie-bar 
passing  up  through  slots  in  and  riveted  to  the  base  plate  of  the 
chair. 

772    Smith.    Switches  or  points  for  railways,  tramways,  and  the  like. 

I- 


? 7P/04 


The  d  river  ]on  a  tramcar^is  enabled  to  move  the  points  at  will. 
As  the  tram  approaches  the  points  the  driver  lowers  an  actuating 


arm  to  operate  a  detent  A,  and  the  point  is  immediately  reversed  by 
a  spring.  The  last  wheel  of  the  car  is  caused  to  replace  the  point 
by  a  treadle  B. 

778    Brown  and  Liebenrood.    Device  for  discharging  the  contents 

of  collapsible  tubes. 
821    British  Thoaison-Houston  Co.  Limited  {General  Electric  Co.). 

Systems  of  electric  motor  control  and  controlliug  apparatus 

therefor. 

A  motor  controller  with  a  method  of  controlling  a  plurality  of 
of  motion  by  varying  the  proportions  of  each  field  in  operating 
circuit,  and  connections  of  portions  of  same  to  each  other ;  a 
magnetic  blow-out  which  does  not  blow  the  arc  in  a  direction  that 
might  form  an  arc  between  two  other  parts  of  the  controller,  and 
easily  removed  finger  contacts. 

867    Hamilton.    Curve-drawing  apparatus. 

926    Davidson.    Ventilation  of  tunnels,  mines,  sewers,  and  the  like. 

930    Clemson.    Apparatus  for  and  means  of  bending  or  creasing  card- 
board and  the  like. 
1046    Huybrechts.     Exhaust  steam  superheating  and  feed-water 
heating  appliances. 


Specification  No.  1046,  of  1904. 

The  exhaust  steam  is  re-heated  in  a  superheater  A  placed  in  the 
chimney,  and  is  led  away  to  heat  the  entering  feed-water  in  a 
heater  B  by  means  of  coils  or  the  like. 

1301    Flemming.    Manufacture  of  brushes  and  the  like. 

1346    Wilson.    Driving  spindles  in  machines  for  spinning,  doubling, 

and  winding  yarns. 
1525    Hamilton.    Fluid  pressure  turbines. 

The  turbine  motor  shown  in  sectional  elevation  comprises  an 
outer  and  an  inner  cylinder  or  cone,  and  a  series  of  helicoidal 


1562 


1579 
1624 


passages  A  formed  between  the  two  casings.  Steam  intercepting 
blades  are  mounted  in  the  helical  passages.  The  two  casings  are 
secured  upon  and  rotate  with  the  centre  shaft. 

Thomas  Templeman,  Richard  Ashwin  Drope  Gough,  and 
George  Nicholls-Piiatt.  Apparatus  for  applying  fog 
signals  to  the  rails  of  railways,  for  removing  them,  and  for 
indicating  their  position  to  the  person  operating  the 
apparatus. 
O'Donnell  (Edwards).  Windows. 

Mudie.    Device  for  preventing  accidents  from  overhead  trolley 
wires  when  broken. 
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1719    Sowden.    Weft  replenishing  mechanism  and  stop  motions  for 

looms  for  weaving. 
IS  12    David.    Detachable  roller  for  window  blinds. 
1819    Pool.    Apparatus  for  locking  the  doors  of  a  train  of  railway  or 

other  vehicles  simultaneously  while  in  motion. 
1828    Buckler.   Appliance  for  filtering  or  straining  and  aerating  milk. 
1857    Hawke.    Manufacture  of  sensitised  copying  papers. 
1879    Diem-Beutler.    Ornamenting  tulle  or  net  fabrics. 
1901    Dawson  and  Horne.     Control  of  the  hydraulic  pressure  in 
steam-actuated  hydraulic  systems. 
The  steam  valve  is  connected  by  suitable  mechanism  to  the  ram 
of  a  Servo  motor  A,  which  is  subjected  to  the  hydraulic  pressure  of 
the   system,   and   works   in   conjunction   with  a  spring-loaded 


1911 


hydraulic  press,  a  controlling  valve  being  provided  to  regulate  the 
admission  or  exhaust  of  the  water  under  pressure  to  or  from  one 
side  of  the  ram. 

Moorhouse.    Means  for  moving  clutches  and  the  like  endwise 
upon  their  axle3. 


Specification  No.  1911,  of  1904. 

The  bush  or  hub  of  the  clutch  is  lengthened,  and  instead  of 
being  formed  with  one  annular  groove,  it  is  provided  with  several. 
Also,  instead  of  one  set  of  dies,  one  set  is  provided  for  each  groove, 
the  several  sets  of  dies  being  mounted  on  the  same  lever. 
1913    Barroou  and  Suffern.    Pushbar  drawing  and  roving  frames. 
1968    British  Thomson-Houston  Co.  Ltd.  {General  Electric  Co.). 
Motor-control  systems. 

1980  Black.    Binding  or  securing  fare  tickets  and  the  like  in  packets 

and  staples  therefor. 

1981  Black.    Appartus  for  securing  packets  of  fare  tickets  and  the 

like  by  staples. 

1981    Freeman  Hines  Ltd.  and  Freeman.    Chimney  pots. 
2017    Kelly.    Gas  and  oil  engines. 

2033  Smith.  Swivel  fitting,  particularly  applicable  for  razor  strops 
2039    Lang.    Steering  engines. 


Specification  No.  2039,  of  1904. 

Two  series  of  lift  valves  operated  by  two  armed  levers  are 
arranged,  one  series  being  arranged  to  open  and  cut  off  the  steam 
supply  passages  leading  to  the  distributing  valves,  and  the  other 
series  being  to  open  and  cut  off  the  exhaust  from  the  distributing 
valves,  both  sets  being  closed  when  the  engine  is  at  rest. 


2057 
2058 
2112 
2123 


Ratcliffe,  Ratcliffe,  Ratcliffe.  and  Thorpe.    Driving  belt, 
applicable  for  motor  cycles  and  for  other  transmission. 

ROMBACH   AND    TOURTEL    MANUFACTURING    Co.    LTD.     Dry  gas 

meters. 

Illidge.    Combined  shackle  and  locking  mechanism   for  a 
padlock. 

Dadley  and  Dadley.    Lock  nuts  for  permanent  way  bolts  and 
other  purposes. 

A  strip  of  metal  is  helically  and  spirally  coiled,  and  the  inside 
surface  tapped  to  screw  on  to  a  bolt.    When  screwing  the  nut  on 


the  ends  of  the  helix  are  made  to  lie  flush,  the  whole  device  tightly 
binding  upon  the  threads.  Various  forms — square,  hexagonal,  aud 
the  like — are  shown. 

2125    Bell.    Railway  chairs  and  fastenings. 

Two  adjacent  chairs  at  ends  of  rails  joined  by  a  flat  girder- 
shaped  bar,  forming  a  bed  for  each  end  of  the  rail,  and  recessed  on 
each  side  of  same  for  a  right-angled  fishplate.  Also  the  chairs 
having  a  rib  forming  a  lateral  support  to  keep  them  from  springing. 

2131    Hemingway.    Knife-cleaning  apparatus. 

2135    Sandeman.    Appliances  for  use  with  boots  or  shoes  for  golf  and 
other  games. 

2163    Marshall  and  Kelly.  Marshall,  and  Co.  Ltd.  Flexible 
metallic  mountings  for  the  edges  of  purses,  pocket  cases, 
books,  and  other  articles. 
Munro  and  Bowden  Brake  Co.  Ltd.      Brakes  for  velocipedes 
and  the  like. 

Castle.      Manufacture  and  waterproofing  of  leather,  leather 

cloths,  and  all  kinds  of  animal  and  vegetable  fabrics. 
A  kadi.    Dismountable  buildings. 

James  and  Selvey.  VWoven  wire  articles,  such  as  fire-guards, 
fenders,  and  the  like,  having  the  strengthening  bands  used 
therewith  fixed  in  an  improved  manner. 
Woods.    Photographic  exposure  shutters. 
Hankine.    Filters,  specially  applicable  to  feed-water  filters. 
Crossley.    Barring  gear  for  internal  combustion  engines 

To  prevent  accidents  which  might  be  caused  by  an  engine 
starting,  while  the  barring  gear  is  still  in  working  position,  a  com- 


2165 

2167 

2174 
2207 


2224 
2225 
2234 


pressed-air  cylinder  aud  piston  A  are  arranged  to  withdraw  the 
gear  before  the  compressed-air  change  enters  the  cylinder  of  the 
main  engine,  a  portion  of  the  charge  being  led  to  the  small 
cylinder  A. 

2242  Forknall.    Printing  machines. 

2243  Thomson.    Trolleys  for  collecting  electricity. 

A  trolley  wheel,  having  a  thickened  web,  hollowed  out  from  one 
side  of  same  round  a  central  boss,  through  which  the  axle  passes. 
A  cap  screws  on  the  end,  forming  an  annular  space,  which  is  con- 
nected to  the  spindles  by  small  holes,  through  which  tallow  or  like 
lubricant  passes. 

2255    Bevillie.    Powder  boxes. 

2281    Kikke.    Internal  combustion  engines. 

2290    Richardson  and  Hunting.    Lethal  chambers  for  the  destruc- 
tion of  animals. 

2315    MacIver  and  Guy.    Electrical  terminal  attachment  device, 
2320    Pocock.    Mechanical  toy. 
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2310    Allan.    Pipe  joints. 

The  flanges  of  the  pipes  to  be  joined  are  reduced  or  tapered  on 
their  outer  sides,  the  inner  faces  hutting  in  the  ordinary  way.  A 


2397 


Carnegie  and  Beevers.  Construction  of  trolley-wheels'  or 
pulleys  for  collecting  electric  currents  used  in  overhead 
electric  traction  and  the  like. 


2323 

2327 

2328 
2329 

2336 
2339 


collar,  divided  horizontally,  and  formed  with  a  continuous  V-groove 
is  placed  over  the  joint,  and  secured  in  any  suitable  manner. 

Fielding.     Manufacture  of  wall  papers,  such  papers  being 

applicable  for  other  decorative  and  useful  purposes. 
Chabtree  and  Crabtree.    Weft  replenishing  mechanism  and 

stop-motions  of  looms  for  weaving. 
Liebert.    Screw  cutting  machines. 

Downham  and  Farrell.     Machines  for  calendering,  glazing, 

and  the  like  operations. 
Yates  and  Hobson.    Construction  of  coffins. 
Emily  Couchman,  executrix  of  the  late  Matthew  Couchman, 
deceased.    Friction  gear. 

The  rollers  A  are  adapted  to  be  moved  across  the  faces  of  the 
discs  by  means  of  the  screw  B,  thus  varying  their  relative  speeds. 


When  adjusting  the  rollers  they  are  first  moved  out  of  contact 
with  discs  by  the  screw  C,  and  the  pressure  of  contact  is  afterwards 
varied  at  will  by  the  screw  D. 

2357    Howorth  (Soc.  Francaise  de  la  Viscoie).    Apparatus  for  treat- 
ing viscose. 

2361    British  Thomson-Houston  Co.  Ltd.  and  Sahuelsos.  Centri- 
fugally  operated  emergency  governing  devices. 

A  loosely  mounted  ring  A  surrounding  the  shaft  of  the  machine 
is  constructed  with  an  unequally  distributed  mass,  and  suspended 
by  suitable  links  so  that  it  is  free  to  move  at  right  angles  to  the 


2369 
2370 
2376 
2398 
2407 
2425 


2429 


axis  of  the  shaft,  a  spring  being  provided  to  resist  the  movement. 
When  the  speed  becomes  excessive  it  causes  the  ring  to  move  so 
that  it  becomes  concentric  and  so  controls  the  supply  of  power. 

McLaren.  Photo-lithography. 
McLaren.  Photo-lithography. 
Herisson.    Manufacture  of  paints  or  pigments. 
Ward.    Device  for  agitating  and  aerating  wort. 
Rose.    Music  sheets  for  mechanical  piano  players  and  the  like. 
Fallon.    Adjustable  appliance  for  attachment  to  an  ordinary 
folding  easel  to  hold  a  blackboard  in  a  vertical  position  or 
other  convenient  angle. 
Harding.    Apparatus  for  making  cheese. 


Specification  No.  2397,  of  1904. 

A  grooved  wheel  or  pulley  consisting  of  a  renewable  centre  ring 
with  two  side  plates,  which  are  fastened  together  with  bolts  or 
screws  ;  the  parts  being  so  constructed  as  to  form  round  the  boss, 
which  is  provided  with  holes,  a  cavity  for  lubricating  purposes. 

2400    Murphy.    Friction  clutch. 

An  expansible  ring  A,  the  periphery  of  which  is  interrupted  in 
two  places,  is  loosely  pivoted  to  two  levers  B  B  at  opposite  points, 


the  other  ends  being  pivoted  to  lugs  formed  on  a  sleeve  slidable  on 
the  shaft.  When  the  levers  are  thrust  inward  the  ring  is  expanded 
by  the  pressure  of  the  links  on  the  ring,  and  motion  is  transmitted. 

2401    Pointon.    Steam  boilers. 

The  boiler  consists  of  a  circular  drum  A  connected  to  the  drum 
B  by  water  tubes.  The  inner  circle  of  tubes  on  the  drum  A  form 
the  first  and  second  circles  on  the  upper  drum.    The  second,  third, 


and  fourth  rows  at  the  bottom  form  the  third,  fourth,  and  fifth 
rows  at  the  top  respectively.  The  fire  tubes  are  arranged  in  a  ring 
outside  the  outermost  water  tubes. 

2448    Macaulay  and  Pattinson.     Brakes  for  railway  and  other 
vehicles. 

A  brake  which  can  be  operated  from  either  side,  and  the  power 
transmitted  through  a  pivoted  link  which  is  kept  in  its  extreme 
position — that  is,  on  and  off — by  a  rod  worked  from  a  cylinder 
containing  a  strong  spiral  spring.  This  rod  is  worked  by  suitable 
levers  from  the  hand  rods,  the  link  also  being  connected  by  a  bell 
crank  -to  the  brake  hangers. 
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2449    Beitish  Thomson-Houston  Co.  Ltd.  (General  Electric  Co.). 

Emergency  brakes  for  electrically-propelled  vehicles,  trains, 
and  the  like. 

The  emergency  device  is  operated  by  the  push  knob  A  so  as  to 
be  worked  from  and  with  the  controller  handle.  When  operated 
the  train  pipe  of  an  automatic  air-brake  system  is  connected  to 


atmosphere  to  apply  the  brakes,  and  is  simultaneously  cut  oft'  from 
its  source  of  supply,  without  interfering  with  the  connections 
between  the  engineer's  valve  and  the  braking  devices. 

2452    British  Thomson-Houston   Co.  Ltd.  (General  Electric  Co.). 
Controlling  alternating-current  electric  motors. 

The  motor  is  wound  with  :  (1)  The  main  magnetising  coils,  (2) 
a  rotor  winding  with  commutor  and  brushes,  (3)  the  stator,  with 
two  pairs  of  auxiliary  coils.  If  either  of  these  pairs  is  energised 
with  the  same  phase  current  as  the  main  windings  the  line  of  mag- 
netism is  shifted  from  one  to  the  other.  Thus  by  connecting  either 
in  series  with  main  coil  reverses  the  direction  of  motor  without 
shifting  the  brushes. 

British  Thomson-Houston    Co.  Ltd.  (General  Electric  Co.). 
Controlling  alternating-current  electric  motors. 

Relates  to  means  for  braking  a  motor  of  the  repulsion  type.  The 
stator  A  revolves  when  switch  B  is  closed  in  the  direction  indi- 
cated by  the  well-known  repulsion  principle.  To  brake  the  speed 
switch  B  is  opened  and  C  closed,  the   latter  to  short  circuit  the 


2453 


2558 


other  two  terminals.  By  this  means  the  residual  magnetism  of  the 
rotor  reacts  upon  the  short  circuited  stator  winding,  resulting  in  a 
strong  braking  action.  To  decrease  shock  a  variable  resistance  is 
inserted  in  the  short  circuit. 

Payne  and  Poupart.  Device  for  automatically  switching  off 
the  electric  current  in  an  overhead  trolley  wire  immediately 
a  trolley  wire  breaks  or  is  broken. 


Comprises  an  electro-magnet  A  wound  with  .two  coils,  one 
neutralising  the  other.    Both  coils  are  connected  with  the  supply 


circuit,  and  both  "earthed."  Upon  the  breaking  or  failure  of  the 
trolley  wire  B,  one  of  the  magnet  coils  is  de-energised,  which  thus 
allows  the  other  coil  to  operate  the  armature  and  release  the 
retiming  catch  of  a  switch,  which  drops  back  and  breaks  the  main 
circuit. 

2465    Vickery.    Jewel  cases,  dressing  and  other  bags  or  boxes,  and  the 
like. 

2468    Johnson  (Badischc  Anilin  and  Soda  Fabrik).     Production  of 

colouring  matters  of  the  naphthalene  series. 
2470    Gobbe.    Apparatus  for  use  in  the  manufacture  of  sheets,  and  of 

other  articles  of  glass. 
2484    Imray  (Gil man).    Steam,  generators. 

A  steam  generator  and  gas  producer  combined,  consisting  of  a 
short  horizontal  boiler  shell  with  an  internal  flue,  the  whole 
supported  and  enclosing  an  upright  cylinder  having  an  annular 
space  connected  suitably  with  the  boiler  shell  for  circulation.  Fuel 
is  admitted  to  the  inner  chamber,  and  combustion  gases  are  mixed 
with  air  and  allowed  to  escape  through  the  flue  in  upper  boiler. 

2521  Wilkinson  and  Gregson.    Incandescent  gas  burners. 

2522  Collins.    Fastenings  for  the  busks  of  corsets  or  for  leggings  or 

gaiters. 

2570    Saltar.    Gas  retort  chargers. 

2595    Rice.    Internal  combustion  engines. 

The  forward  end  of  the  piston  compresses  explosive  mixture  into 
a  receiver  in  connection  by  a  valve  with  the  combustion  chamber 
of  the  cylinder,  the  relative  capacities  of  the  compressor,  receiver, 
and  cylinder  being  so  arranged  that  at  the  termination  of  each 


2608 

2614 
2651 
2848 
2855 


explosion  stroke,  and  when  the  piston  uncovers  an  exhaust  port, 
th?  exhaust  gases  mostly  escape,  the  remaining  gases  falling  in 
pressure  to  permit  an  inrush  of  the  compressed  mixture,  which 
scavenges  and  fills  the  cylinder  without  escaping  therefrom. 

Johnson  (C.  F.  Bocliringer  and  Soehne).    Manufacture  of  azo 

compounds. 
Prested.    Terminals  for  electric  batteries. 
Morton.    Folding  gas-cooking  attachments  for  kitcheners. 
Raper.    Blotting  pads,  writing  pads,  and  the  like. 
Young  and  Elliott.    Hydraulic  jacks. 
Auxiliary  cylinders  A  are  connected  to  the  main  cj'linder  B  for 
use  where  a  lateral  support  or  pressure  is  required  in  addition  to 


the  main  lifting 
independently. 


pressure.     Ih3  auxiliary  rams  may  be  used 
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2860  Dempster.  Lutes  for  the  covers  of  gas  purifiers  and  other 
receptacles  for  gaseous  or  vaporous  substances. 

2951    Southern.    Nest  boxes  for  portable  poultry  houses. 

2973  Fraser,  Fraser,  and  Fraser  [Swarm,  partly).  Ventilation  of 
factories,  or  other  buildings. 

3092    Caspary.    Wire  mattresses. 

3118    Worley.    Pedal  driving  gear  for  velocipedes  and  the  like. 
3206    Sonnenthal  [Metallurgische  Werhe).    Calipers  and  the  like. 

An  adjustable  j  ointer  or  pin  is  arranged  between  the  legs  of  the 
caliper,  and  connected  to  the  same  by  suitable  links  in  such  a  way 


that  the  pin  can  be  used  to  mark  a  central  position  between  the 
legs  of  the  caliper. 


3283 

3347 
3359 
3534 
3551 
3687 
3695 
3759 
3794 

3799 
3808 


TOOGOOD. 

like. 
Howison. 
Strevens. 
Walker. 


Internal  support  or  frame  for  sacks,  bags,  and  the 


Heel  pad. 

Stringed  musical  instrument  played  with  a  bow. 
Sketching  outfits. 
Hay.    Loose  leaf  pocket-book. 

Kodak  Ltd.  [BrowneU).    Photographic  printing  frames. 
Kodak  Ltd.  {BrowneU).    Photographic  enlarging  cameras. 
Spencer  [Spencer).    Receptacles  for  perfumery. 
Abel  [Act.-Ges.  fur  Aniliu  Fabrication).    Manufacture  of  flash- 
lights for  photography. 
Kodak  Ltd.  [BrowneU).    Photographic  developing  machines. 
Hilbig.    Locking  devices  for  umbrellas,  walking-sticks,  cycles, 
and  the  like.    [Date  applied  f(  r  under  International  Con- 
vention, April  9,  1903.] 
3820    Webley  and  Scott   Revolver  and  Arms  Co.  Ltd.,  and 

Whiting.    Automatic  firearms. 
3829    Cam.    Self-starters  for  internal  combustion  engines. 

A  base  piece  A,  having  a  screw-threaded  plug  formed  at  its  lower 
extremity,  so  that  it  may  be  fixed  in  direct  communication  with 
the  combustion,  chamber,  a  part  of  the.  upper  portion  being  also 


screwed  externally  and  'surmountedjjy  a  plain  part  or  tube,  across 
which  two  parallel  openings"  are  cut  leading  into  the  central  tube, 
by  which  the  liquid  will  flow  into  the  combustion  chamber. 

3879    Stevenson.    Adjustable  earth  auger. 
3898    Campbell.    Pipes  for  smoking. 

4217    Abel  [Gclriidcr  Siemens  and   Co.).    Manufacture  of  barium 
oxide. 

4438    Gillett  [Kinej).    Guides  or  bearings  for  vertically  reciprocating 
or  (and)  rotating  rods,  spindles,  or  shafts. 

The  guides  for  such  rods  consist  of  two  plates,  each  formed  in 
two  parts  and  bolted  together.  Ball  races  between  the  two  plates 
seire  to  keep  balls  in  place,  which  are  contact  with  the  moving  rod 
passing  centrally  through  the  two  plates. 


4124    Aiton.    Grease  separators. 

A  number  of  cast-iron  battles  of  zigzag  cross-section  intercept 
the  steam.    The  ridges  of  the  battles  have  channeled  faces  to  catch 


the  grease,  which  is  led  into  hollow  passages  behind  the  channels, 
and  so  led  away  and  prevented  from  being  carried  off  by  the  rush 

of  steam. 

4235    Allen.    Rotary  and  reciprocating  mechanism. 

A  cast  steel  hardened  sleeve,  with  an  endless  spiral  groove  ;  cut 
in  it  the  groove  running  on  a  hardened  steel  ball  working  in  a 


standard,  so  that  when  the  sleeve  is  rotated  a  backward  and 
forward  thrust  is  imparted  to  the  sleeve. 

3    Reichenbach.     Safety  devices  for  starting  explosion  and  like 
engines. 


To  prevent  the  flywheel  turning  backwards  from  any  cause,  a 
spring  controlled  cam  block  A  is  adapted  to  press  against  the 
wheel,  producing  an  automatic  brake. 

4984    Schallee.    Folding  field  forge. 


A  fan  A  is  driven  by  a  treadle,  and  is  ai  ranged  to  pivot  about 
the  blast,  nozzle  B  on  the  hearth.  The  bar  C,  carrying  the 
driving  gear,  may  be  detached  from  the  frame,  and  the  treadle 
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lever,  treadle  plate,  bar  C,  and  fan  casing  all  folded  up  within  the 
main  casing. 

4540    KiTCHING  and  SHIRLEY.     Disinfectants  for  flush  and  the  like 

cisterns  or  vessels. 
4684    Anderses.    Lamp  for  cycles,  motor  cars,  or  similar  vehicles. 
4796    Stanley.    Extraction  or  preparation  of  nitrates  or  similar  salt?. 
5320    Pritchard.  Eyeglasses. 

6361    Ford.    Machine  for  "  frazing,"  hexagon,  square,  and  other  nuts. 

To  remove  burrs  left  on  nuts  after  passing  through  a  nut  forging  I 
machine,  they  are  each  placed  in  a  recess  in  fach  face  of  a  poly- 
gonal chuck  rotated  by  ratchet  gearing,  so  that  each  nut  comes  in 
turn  under  the  rotating  frazing  tool.  By  means  of  a  foot  lever 
the  tool,  consisting  of  a  radial  shearing  arm  and  pin,  is  brought 
down  on  to  the  nut. 

6524    Adams.    Burne1  s  for  incandescent  gas  lamps. 

6665    Bannister  and  Manning,  Screen  for  sifting  gravel  and  the  like. 

7725  Abel  (Act.-Ges  fur  Anil  in  ■  Fabrikat  ion).  Manufacture  of  new- 
sulphurised  dye-stuffs. 

7826  Fairweather  {Perry  Time  Stamp  Co.).  Time  and  date  printing 
stamps. 

8186    Frampton.    Hand  brakes  of  railway  and  like  vehicles. 

The  upper  illustration  shows  the  position  of  the  gear  with 
biakes  "off,"  and  the  lower  with  brakes  "  on."  A  transverse  shaft 
is  mounted  on  the  vehicle,  and  may  be  operated  from  either  side. 


A  horizontal  pull  rod  embraces  the  shaft  and  is  provided  with  a 
projection  at  one  end  to  engage  a  toothed  eccentric  pivoted  on  the 
shaft,  and  at  the  other  end  is  connected  to  the  lever  arm  of  the 
tumbler  shaft.  The  teeth  on  the  eccentric  lock  the  gear  in  either 
position.    Many  modifications  are  described. 

8416    Ball.    Perforated  music  sheets. 

8441    Haigh  and  Broadbent.    Mortising  machines. 

A  chain  mortising  device  is  attached    to  an  ordinary  hand 
mortising  machine,  so  as  to  enable  the  machine  to  be  used  for 


power  or  for  hand  purposes.    The  chain  cutter  with  its  gearing, 
which  can  be  driven  by  power,  is  mounted  on  the  slide  which  is 
reciprocated  when  the  hand  tool  is  to  be  used. 
9031    Helm.    Excavating  machines. 

10355    Fox.    Apparatus  for  softening  and  purifying  water. 

10729    Seedhouse  and  Hartley.    Method  of  making  sheep  shears. 

11210    Beynon.  Candlesticks. 

11327    Garrick.    Apparatus  for  use  in  producing  scenic  effects  and  the 
like 


11389    Harrison  and  Harrison.    Construction  of  pulleys  of  all  kinds 
used  for  the  transmission  of  rotary  motion. 

They  are  constructed  wholly  or  partly  of  aluminium  or  aluminium 
alloy. 

11495    Birkix.    Cooking  utensil. 

12476    Bloch.    Process  of  cleaning  cigar  holders,  tobacco  pipes,  and  so 
on. 

12690    Boult  (Ileal//).    Machines  for  making  box  blanks. 

12895    Renault.    Means  for  deadening  shocks  in  the  mecUanism  of 

motor  vehicles.     [Date   applied  for  under  International 

Convention,  July  8,  1903]. 

The  flywheel  A  of  the  motor  carries  with  it  in  its  movement  of 
rotation  the  cone  B  by  springs  P.  The  cone  B  in  turn  drives  the 
change-speed  cone  C.  upon  which  it  is  fixed  aud  which  by  the  shaft 


A 


is  connected  to  the  change  speed  transmission.  The  springs  P 
arranged  between  the  flywheel  and  the  change  speed  gear  will 
receive  all  shocks  of  the  motor. 

13007    R i'dolph y.    Composing  machines. 
13365    Ashworth.    Spinning  frames. 
13613    Lucas  and  Tafft.    Lifting  jacks. 

A  hollow  cylindrical  standard  having  an  extended  base  is  pro- 
vided at  its  upper  extremity  with  a  rotatable  nut  A  with  a  ratchet 
collar  B.  so  that  the  screw  can  be  raised  or  lowered.    The  nut  A  is 


internally  screw  threaded,  and  is  provide  1  on  its  under  face  with 
key-like  projections  whereby  it  can  be  engaged  and  disengaged  in 
a  clutch-like  manner  with  the  ratchet  collar  B. 

13824    Anderson.    Sash  fasteners. 

14105  Wiechmann.    Means  for  connecting  the  electrodes  of  galvauie 

batteries  with  their  leads. 

14106  Grunewald.    Combine!  seats,  walking  sticks,  and  rifle  aiming 

suppoi  ts. 

14180    Pentecost    Chutes  for  loading  purposes. 
14320    Grave.    Flour  sifting  machines. 

14377  De  Saint-Yves.  Means  or  designing  scales  for  applying  the 
musical  scale  to  architecture,  the  fine  arts,  graphic,  and 
plastic  trades  and  industries.  [Date  applied  for  under 
International  Convention,  June  26,  1903.] 

14420    Mirtl.    Hot  air  apparatus  for  medical  purposes. 

15190    O'Kelly  and  Nolan.  Apparatus  for  working  or  mixing  hutter 
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15388    Gilchrist.    Tobacco  pipes.    [Date  applied  for  under  Inter- 
national Convention,  Feb.  19,  1904.] 
15458    Organ.    Feed  water  heaters  and  purifiers. 

Comprises  a  casing  divided  iuto  upper  and  lower  compartments 
by  a  partition  A.  Water  to  be  heated  and  purified  enters  at  B  and 
traverses  a  series  of  trays.    The  water  is  heated  by  exhaust  steam 


entering  at  C,  and  which  passes  through  a  grease  separator  before 
reaching  the  upper  compartment.  The  softened  and  heated  water 
passes  down  the  central  tube  D,  and  up  through  a  filter  E  to  be 
purified,  and  is  drawn  off  for  use  by  the  pipe  F. 

17959    Grange.    Fastening  devices  applicable  for  use  in  securing  rails 
to  sleepers  and  for  other  put  poses.    [Date  applied  for  under 
International  Convention,  August  19,  1903.] 
A  hole  is  made  in  the  sleeper  and  the  sleeve  A  is  screwed  into  it. 
The  rod  B  is  then  screwed  into  the  sleeve,  the  lower  portion  of  the 


rod  moves  down  the  split  conical  poition,  gradually  spreading  out 
the  two  sections.    The  rod  is  then  further  screwed  until  it  is  right 
home — that  is  to  say,  until  its  cap  strikes  the  foot  of  the  rail. 
18628    Stern  and  Greene.   Holder  or  socket  for  electric  incandescent 
lamps. 

A  tube  of  metal  encloses  the  insulation  and  usual  spring  contact 
terminals  for  a  suitable  portion  of  its  length,  and  is  provided  with 


■C^     i  j- 

Specification  No.  1862S,  of  1904. 

spring  clips  for  making  the  usual  bayonet  joint  connection.  The 
case  is  provided  with  a  flange  as  a  means  for  attaching  it  to  an 
electric  fitting,  or  it  may  be  extended  to  act  as  a  reflector. 
1(1221     Laycock.    Combination  fabric  for  covering  seats  and  l.ke  pur" 
poses. 


18947    Day.    Counter-current  jet  condensers. 

Steam  enters  at  the  upper  portion  of  the  condenser  and  is  con- 
veyed down  the  central  tube  to  the  lower  portion,  the  tube  being 
surrounded  by  a  series  of  trays  for  distributing  the  water  which 


iaa47jo«-. 


enters  the  water  inlet  A.  Steam  entering  the  central  tube  is 
partially  condensed  by  a  number  of  jets  of  water,  and  after  rising 
outside  the  central  tube  melts  the  shower  of  condensing  water 
falling  from  above. 

20264    Hamilton.    Machines  for  cutting  coal  and  other  minerals. 

An  elongated  frame  is  pivotally  mounted  at  one  end,  and  carries 
the  cutter  frame  and  cutter  at  the  other.    Means  are  provided 


on  the  elongated  frame  for  swinging  it  and  for  operating  the 
cutter,  the  frame  being  adapted  to  allow  for  vertical  and  horizontal 
movement  of  its  forward  end. 

20370    Raffloer.    Machinery  for  the  manufacture  of  chains. 

By  helically  coiling  wire  serving  as  a  raw  material,  and  welding 
the  links  after  having  been  cut  off  and  interlocked.    A  revoluble 


20370/04- 

J=i  Lil 

bearirg,  supporting  the  coiling  mandrel  A,  is  mounted  in  a  carriage 
B  adapted  to  advance  in  proportion  as  the  convolutions  of  the  wire 
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increase  ;  the  carriage  also  holds  the  hub  of  the  wheel  for  turning 
the  mandrel,  so  that  coiling  of  wire  takes  place  close  to  point  of 
support  of  mandrel. 
16438    Kenny.    Window  frames  and  metal  weather  strips  therefor. 
Kretzinger.    Telephone  repeaters. 

Sloan  (L.  E.  Waterman  Co.).    Fountain  and  similar  pens. 
Nuttgens.    Device  for  exhibiting  clothing  material. 
Thulcke.    Paper-holder  for  testing  curling  irons. 
Treheaune.    Measuring  rod  for  use  in  the  game  of  bowls. 
Crouther.    Ratchet  for  scroll  of  settee,  couch,  and  chair. 
Schutz.    Apparatus  for  manufacturing  hollow  glass-ware. 
Vint.    Machinery  fur  sawing  stone,  marble,  granite,  and  the  like. 
Mowbray,  Black  and  Warhiner.    Apparatus  for  multicolour 
printing. 

Tuorschmidt.  Machines  for  applying  bilge  hoops  to  casks  or 
barrels.  [Date  applied  for  under  International  Convention, 
August  31,  1903.] 
Siemens  Bros,  and  Co.  Ltd.  (Siemens  and  Halsltc  Act.-Ges.). 
Apparatus  for  automatically  indicating  and  registering  by 
electrical  means  the  progress  or  course  of  several  physical 
processes  or  phenomena. 
Fischer.  Steering  gear  for  motor  road  vehicles.  [Date 
applied  for  under  International  Convention,  June  14,  1904.] 


16479 
16518 
16856 
16859 
16886 
16927 
17073 
17326 
17454 

17482 


17528 


21202 


Steering  is  effected  by  means  of  steering  shoes  A  (arranged  on 
fiont  axle  B),  and  are  made  to  receive  the  driver's  feet,  so  that 
axle  B  is  directly  steered  by  pressing  to  one  side  or  the  other. 

22132    Steinmuller.    Steam  superheater  plant. 

The  lower  illustration  is  a  plan  of  the  arrangement  of  the  tubes. 
The  steam  enters  at  A,  passes  through  the  U  tubes  B,  beiDg  there 
heated  by  the  somewhat  cooled  gases,  and  into  the  chamber  C. 


From  there  it  passes  through  the  second  set  of  U  tubes  D,  where 
it  is  further  heated  and  away.  The  heating  gases  are  directed  at 
right  angles  to  the  superheater  tubes. 

22278    Oldham.    Force  pump3. 
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21092 


22993 


Long.  Hats. 

Marriott.    Means  for  surveying  bore-holes. 
James.    Folding  bedstead. 
Marriott.    Means  for  surveying  bore-holes. 
Fliegel'.      Milk  strainer  and  tester  with  filter-pad  pressed 

between  sieves. 
Crose.    Stocking  and  sock  protectors. 
Burton.  Game. 

Gold.    Combined  notepaper  and  envelope. 
Nootbaah.  Spoons. 

Nusch  {Jioy).    Construction  of  soles  and  heels  for  boots  and 
shoes. 

Klepper.    Appliance  for  facilitating  the  removal  of  capsules 
from  bottles. 

Lee.    Devices  for  use  when  repairing  warps  in  looms. 
Woodruff  and  M  eye.    Postal  and  other  wrappers  especially 

intended  for  advertising  purposes. 
Millis  (Clerc-Rcnaicd).    Tentering  machines. 
ItlcHTER.    Apparatus  for  removing  dust  from  fabrics,  carpets, 
furniture,  and  the  like.    [Date  applied  for  under  Inter- 
national Convention,  Dec.  24,  1903.] 
Gillies.    Apparatus  for  recovering  zinc  and  other  sulphides 

from  their  ores  by  the  wet  or  chemical  process. 
Jack  and  Tarrant.    Screening  or  sifting  apparatus. 
Ross.    Non-refillable  bottles.    [Date  applied  for  under  Inter- 
national Convention,  Oct.  16,  1903.] 
Kohler.    Roll  support  and  web  feeding  apparatus  for  printing 
presses. 

Smith.    Positive  let-off  motions  for  looms. 
Turnev.    Potato  mashers  and  fruit  pressers. 
Comhuet.     Alimentary  products   constituting  a  phosphated 
vinegar.    [Date  applied  for  under  International  Conven- 
tion, Sept.  28,  1903.] 
Wright.    Method  or  style  in  the  construction  of  the  part 
between  the  pillars  of  the  head  and  foot  ends  of  wood  bed- 
steads. 

Adams  and  Cross.    Pipe  wrenches. 

A  U-sectioned  handle  A  slides  on  the  main  handle  and  is  pro- 
vided at  its  end  with  teeth  B  on  each  side  of  the  U.    A  bridge 


piece  across  the  end  of  the  handle  A  forms  a  bearing  for  a  spring- 
pressed  pawl  which  retains  the  handle  in  the  position  to  which  it  is 
pushed. 

23021    Day  and  Dexter.    Jet  condensers. 

The  sides  of  the  trays  over  which  the  water  flows  are  made  in  the 
form  of  a  series  of  serrations  or  indentations,  or  with  a  series  of 
holes,  or  with  projecting  strips  or  bars  fixed  vertically  or  horizon- 


To  ensure  more  perfect  action  of  the 
valves  of  diminishing  diameters  are  used, 
line,  with  the  larger  nearest  the  ram. 


jack  pressure  valve  two 
They  are  placed  in  axial 


tally  so  as  to  break  up  the  water  into  streams  with  gaps  between 
them,  through  which  the  air  can  readily  pass  and  also  expose  a 
large  surface  of  water. 

23024    Poole.    Brake  gear  for  railway  wagons  and  the  like. 

-  A  rod  or  spindle  A  extends  across  the  underside  of  the  vehicle 
from  side  to  side,  so  that  the  brake  can  be  operated  from  either 

H  S  :•!  


Specification  No.  23024,  of  190-t. 

side  of  the  wagon.  Upon  depressing  one  of  the  brake  levers  the 
rod  A  and  consequently  the  crank  is  rotated,  and  also  the  tumbler 
B.    The  brake  blocks  are  thus  made  to  bear  on  the  wheels. 
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21122  Perard.  Cowper  stoves.  [Date  applied  for  under  Inter- 
national Convention,  Oct.  1,  1903.] 

21229    Knox.    Packages  for  export  and  other  purposes. 

21411  Holmes  and  Holmes.  Automatic  apparatus  for  inserting  nails 
or  tacks. 

21440    Rcdiger.    Weir  nets. 

21869  Lanzendorfer.  Fashioned  textile  fabric  and  process  for  pro- 
ducing the  same.  [Date  applied  for  under  International 
Convention,  Oct.  12,  1903.] 

22030  Posternak.  Process  for  the  production  of  soluble  earthy- 
alkaline  and  metallic  salts  of  the  organic  phosphorus  com- 
pound contained  in  vegetable  food  stuffs. 

22258  Riqola.  Means  for  the  application  of  electricity  to  the  human 
body. 

22502    Brater.    Price  or  other  tags  or  tickets  for  fabrics  and  the  like. 
22565    Schmidt.    Appliance  for  raising  and  lowering  ships'  boats. 
22572    Kreps.  Millstone. 

22623    Richart.    Method  of  treating  articles  of  copper. 
22654    Fox.    Apparatus  for  or  relating  to  the  filling  of  beer  casks  or 
the  like. 

22711    Holden.    Spinning  rings  and  travellers. 

22879    Johnston.    Mechanical  movement  for  converting  rotary  into 
reciprocating  motion. 
To  cause  a  printing  machine  bed  to  move  with  a  uniform  speed 
a  two-revolution  mechanism  is  used.    The  time  for  this  action  is  so 
divided  out  that  the  uniform  speed  strokes  imparted  to  the  bed  in 
both  directions  each  occupy  a  half  revolution  of  the  driving  crank, 
while  the  reversal  at  the  end  of  each  stroke  also  occupies  a  half 
revolution. 
23132    Holec.  Wagon-axles. 

To  the  top  of  the  so-called  bed  of  the  axle-tree  is  secured  a 
resilient  longitudinal  member,  the  ends  of  which  are  dove-tailed 


into  butting  rings.  When  the  spring  is  depressed  by  the  maximum 
load,  its  ends  butt  more  firmly  against  the  collars. 

23185    Holland.    Submarine  boats. 

All  the  ballast  tanks  and  also  the  tanks  for  containing  liquid 
fuel  are  grouped  at  the  centre  of  the  boat,  where  they  extend 
from  near  the  bottom  up  to  the  top  plates,  leaving  only  a  gangway 


A.  The^  tanks  are  grouped  symmetrically  about  the  centre  of 
buoyancy,  so  that  any  slight  flow  or  disturbance  will  have  no  effect 
on  the  stability  of  the  boat. 

23189    Eisenbahnsignal-Bauanstalt  Max  Judex  and  Co  ,  Akt.-Ges. 

Devices  for  measuring  the  deflections  of  girders  or  rails. 
[Date  applied  for  under  International  Convention,  February 
4,  1904.] 


r 


ET 


A  pivoted  arm  is  supported  on  two  or  more  rows  of  superimposed 
balls  or  rollers,  and  which  are  loaded  by  means  of  a  projection.  If 
pressure  be  exerted  on  the  arm  by  reason  of  the  deflection  of  the 
girder  or  rail,  it  presses  the  upper  row  of  balls  into  intervals  of  the 
lower  row,  thus  causing  a  prolongation  which  can  be  read  off  on  a 
suitable  scale. 


22928    Young.    Device  for  teaching  penmanship. 

22952    Wetter  (Thvriwjcr  Qelatine-Falirik,  E.  Jitter  and  Krauze). 

Gelatine  or  gelatinous  foodstuffs. 
22964    Baker.    Gas  or  vapour  electric  apparatus.    [Pate  applied  for 

under  International  Convention,  Nov.  6,  1903. J 
22970    Lake    (Iroquois  Machine  Co.).    Production  of  wire. 

Relates  to  a  continuous  process  of  wire-drawing.  The  wire  is 
first  heated  at  a  drawing  point  by  die  action  and  speed  to  a  point 
overcoming  crystalline  action  ;  is  then  drawn  into  a  cooling  medium 
to  brim?  the  wire  into  a  condition  of  stability  for  a  subsequent 
drawing  operation,  and  so  on. 

22972    Schreiner.    Machines  for  impressing  or  embossing  and  drying 

stereotype  matrices. 
22982    Pymble.    Cycle  saddles. 
22996    Doms.    Fountain  pens. 
23014    Meikr.    Safety  stirrup. 
23019    Frecbtltng.    Fire  places. 

23025    Walker.    Bobbins  used  in  connection  with  ring  spinniug. 

23050    Gill.    Electrical  railways. 

23067    Lake  (Caspar).    System  of  ventilation. 

23071    Stahl.    Reflector  for  illuminating  sheet  music,  printed  matter, 
and  the  like. 

23073    Miller  and  Trades  Progress  Co.  Ltd.    Apparatus  for  manu- 
facturing hollow  glass  articles. 
23081    Kent.  Furnaces. 
23106    Davis.    Ink  stands. 

23155  Grummet.    Leaves  with  illustrations  and  the  like. 

23156  Bony.    Soles  to  be  loosely  inserted  in  shoes 
23171    Beck.    Lathering  device. 

23177    Mdller.    Food  preparation. 

23196    Ives.    Changeable  signs,  pictures,  and  the  like.    [Date  applied 

for  under  International  Convention,  October  27,  1903.] 
23200    Meyer.    Roller  conveyers. 

A  coupling  rod,  which  is  common  to  all  the  rol  lers,  is  directly 
connected  to  two  of  the  rollers  by  means  of  fixed  cranks,  the  con- 


nection to  the  rest  of  the  rollers  which  are  to  be  actuated  being 
effected  by  means  of  pins  moving  in  slots.  Thus,  in  case  of  an 
alteration  in  the  position  of  the  rollers,  the  pin  and  slot  will  allow 
of  same. 

23252.  Weber  and  Oedkr.    Trousers  hangers  and  stretchers. 
23259    PlLLElt.    Device  foi- rescuing  persons  who  have  fallen  through 
ice. 

23272    Gessneh.    Toothed  wheel  variable  speed  driving  gear  for  the 

di  awing  rollers  of  nap-raising  carding  machines. 
2327S    Radovanovic.    Liquid  delivery  pump3. 

Plunger  cylinder  A  communicates  with  the  delivery  chamber, 
and  is  separated  from  the  pump  chamber  B  by  a  plunger  forming 


Specification  No.  2327S,  of  1904 

an  extension  of  the  pump  piston.  Communication  is  made  with 
the  suction  valve  by  means  of  a  passage  C,  whereby  said  valve  is 
closed  at  the  end  of  suction  stroke. 

23282  Ham.    Ventilating  manhole  covers  of  sewers  and  drains. 

23283  Desclee.    Protective  device  for  pneumatic  tyres.  [Date  applied 

for  under  International  Convention,  December  22,  1903.] 
23289    Lazerges.    Frame  for  carriages,  motor  cars,  and  other  vehicles. 

[Date  applied  for  under  International  Convention,  October 
28,  1903.] 

23296    Petekseim.    Device  for  growing  seeds  or  seedlings. 
23298    Schmidt.    Detachable  rims  for  rubber  tyres. 
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23279    Aron.    Electrical  resistances. 

The  resistance  consists  of  frames  carrying  resistance  wires  hinged 
together  after  the  manner  of  a  lazy  tongs,  so  as  to  constitute  a 


device  which  can  be  expanded  or  opened  out  and  collapsed  or 
closed. 

23329  De  Dion  and  Bouton.  Apparatus  for  carburetting  alcohol  for 
use  in  internal-combustion  engines.  [Date  applied  for  under 
International  Convention.  April  11,  1904.] 


The  alcohol  passes  from  a  chamber  A  to  a  mixing  chamber  B 
through  a  spraying  nozzle  ;  the  petrol  passes  from  another  chamber 
C  through  another  spraying  nozzle.  Air  enters  the  chamber 
through  an  opening  in  the  side  at  the  suction  stroke,  the  mixture 
being  conducted  to  the  engine  by  the  pipe  D. 

23330    De  Dion  and  Bouton.    Built-up  crank  shafts.     [Date  applied 
for  under  International  Convention,  April  11,  1904.] 

One  of  the  parts  is  constituted  by  the  crank  pin  A,  forged  in  one 
piece  with  two  discs  C  C.    The  other  part  is  constituted  by  the 
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intermediate  portion  B  of  the  shaft,  and  also  forged  in  one  piece 
with  two  discs,  each  of  which  is  provided  in  the  centre  with  a 
projection,  and  corresponding  with  an  opening  provided  in  each 
of  the  discs  C.  The  securing  of  the  discs  is  effected  by  nuts  and 
bolts. 

23372    Steinicke,  nee  Karwinsky.    Inverted  incandescent  gas  lamps. 

23393    Medway.    Heels  and  heel  protectors  for  boots  and  shoes. 

23439    Norlinci.    Ribbon-bow  for  the  hair. 

23444    Hill.    Manufacture  of  incandescent  gas  mantles. 

23446    Van  Houten.    Draw  plate  baking  ovens. 

23455    Pabst.    Plant  vase. 

23458  Fried.  Krupp,  Akt.-Ges.     Sighting  telescopss.    [Date  applied 

for  under  International  Convention,  Feb.  1,  1904.] 

23459  Nandor.    Clasps  or  fastening  devices  for  use  in  connection  with 

harness  and  for  other  similar  purposes. 


23377    Deutsch.    Regulating  dynamo-electric  generators. 

As  the  strength  of  the  current  decreases  or  increases  from  any 
cause  whatever  the  magnetic  influence  of  the  solenoid  A  varies  so 


that  a  pawl  which  engages  with  teeth  on  a  disc  B  will  rotate  it  one 
way  or  the  other,  and  cut  out  or  cut  in  resistance  as  may  be 
desired  to  suit  the  conditions  then  existing. 

23452    Moore.    Insulation   of  coils  of  electrical  apparatus.  [Date 
applied  for  under  International  Convention,  Nov.  21,  1903.] 

In  order  to  avoid  bulging  of  the  insulation  at  the  corners  of 
coil,  winding  insulating  corner  pieces  A  are  provided  and  applied  to 


the  corners 
strips  B. 


of  the   winding,  and    fastened   to   the  insulating 


23472 


De  Vasdenyey.   Means  for  propelling  ships.   [Date  applied  for 
under  International  Convention,  Nov.  2,  1903.] 


Consists  of  a  hollow  cone,  reciprocated  by  a  motor  inside  the 
boat,  towards  and  away  from  a  fixed  cone.  The  surrounding  water 
is  sucked  in  when  the  cones  are  separated,  and  is  expelled  when 
one  cone  is  closed  upon  the  other,  the  reaction  of  the  water  pro- 
pelling the  boat. 

23478    Imray  (Schuster  and  Bacr  Akt.-Ges.).     Stud-fastenings  for 

cravats  and  the  like. 
23488    Rath.     Apparatus  for  sorting  or  preparing  and  loading  or 

transhipping  nut-coal  and  similar  materials. 
23492    Gacon.    Manufacture  of  artificial  emery. 

23496  Koenig.    Advertising  lanterns. 

23497  Hendkl.    Ventilating  apparatus. 

23502  Newman.    Tent  pegs,  also  applicable  to  other  devices  of  like 

nature. 

23503  Parham.    Means  for  packing  together  or  parcelling  metal 

plates  and  the  like. 
23563    Rundle  and  Rundle.    Knock-down  shipping  cases. 
23583    Escbenbrenner.    Centering  and  measuring  instrument. 
23585    Rothschild.    Umbrellas  and  the  like. 
23591    Laubscher.  Embroidering-machiues. 

23596    Dickinson.    Apparatus  for  depositing  ground  clay  and  other 
materials. 
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23-179    Richards,  Richards,  jun.,  and  Richards.     Nut  tapping  and 
drilling  machines. 


Nut  to  be  tapped  is  held  in  plate  A  and  resting  on  a  platform 
foi'med  by  sliding  plate  B.  After  tapping  operation  piate  13  is  slid 
back  by  rod  C  in  order  to  release  the  nut  which  falls  below. 

23566   'Fairweatheu  {American  Brake  Shoe  and  Foundry  Co.).  Brake 
shoes. 

The  steel  back  of  the  brake  shoe  is  formed  with  an  up-set  hump 
at  the  middle  A  aud  forms  the  key  lug  of  a  Hat  piece  of  steel  B, 
which  is  formed  with  inwardly  turned  portions  C,  which  are  sprung 


over  the  back  D  and  fit  in  recessed  portions  ;  the  cast  metal  of  the 
shoe  is  poured  and  surrounds  the  side*,  the  hump  avoiding  any 
weakening  by  forming  a  recess  for  the  legs  C. 

23580    Perry  (/.  //.  Williams  and  Co.).    Chain  wrenches. 

The  head  is  provided  with  serrated  gripping  surfaces,  and  is 
connected  to  the  handle  by  means  of  a  neck,  which  extends  from 
one  side  of  the  head  to  the  corresponding  side  of  the  handle.  This 


neck  provides  a  chain  receiving  passage,  the  base  being  channeled 
to  embrace  the  handle.  The  chain  has  projecting  pins  to  engage 
with  locks. 

23605    Sieve rt.    Manufacture  of  glass  vessels. 

23611    Sl'lNKS.    Apparatus  for  forming  screw  stoppers  for  bottles  or 
the  like. 

28622    Mou.mann.    Galvanic  batteries. 

23626  CKCCARINI.    Marker  for  recording  the  scores  made  in  playing 

card  games.  . 

23627  Renard,  nec  Bernard.  Renard,  Reward,  and  Renard.  Manu- 

facture of  heels  for  footwear. 

23628  Butrulle  and  MasqueliER.     Wheels  for  use  with  perambu- 

lators and  other  purposes. 
23631    Krandt.  Blotters. 


Ben  Clune— London.  December  22nd.  The  Salvage 
Association  have  received  the  following  telegram  from  their 
:  iuv?yors,  dated  Newport  News,  December  22nd,  re  Ben  Clune : 
Surveyed,  most  extensive  damage.  Must  renew  111  shell 
plates,  remove  fair  40,  fair  place  16.  Propeller  broken,  con- 
siderable other  damage  machinery  deck.  Preparing  specifica- 
tion, inviting  fullest  competition.  Our  opinion  present  value 
as  lying  about  ,£3,000. 

Bremerhaven. — Bremen,  December  23rd.  German  steam 
trawler  Bremerhaven  towed  in  here  by  trawler  Adjutant,  with 
machinery  out  of  order.    Was  towed  from  Wednesday,  noon. 

Bjorn- — Christiansand,  December  15th.  Swedish  steamer 
Bjorn,  London  for  Gothenburg,  in  ballast,  lost  all  propeller 
blades,  towed  in  here  by  German  steamer  Wega,  Grangemouth 
for  Hadersleben. 

Antonio  Lopez. — Havana,  December  3rd.  The  Spanisli 
steamer  Antonio  Lopez,  Muiiarriz,  on  her  voyage  from  Vera 
Cruz  to  this  port,  sustained  damaged  to  machinery  during 
the  night  of  November  29th,  and  had  to  anchor  until  repairs 
were  effected.    She  left  this  port  yesterday  for  NeV  York. 

StOSCh- — Salonica,  December  7th.  German  training-ship 
StoKch  left  Salonica  yesterday  after  a  week's  stay.  She 
returned  immediately  owing  to  a  breakdown  of  her  machinery. 

Countess  of  Lisburne- — Aberystwith,  November  30th. 
The  steamer  Countess  of  Lisburne,  hence  for  Liverpool,  with 
general  cargo,  has  put  back  here  from  off  Craiglais  Point,  with 
boiler  leaking. 

Lovstakken- — Queeustown,  December  23rd.  Steamer  Lov- 
stakken,  Reinertsen,  from  Newcastle  for  West  Indies,  in  ballast, 
reported  with  some  damage  to  machinery. 

Elisabeth. — Fredrikshavn,  December  20th.  The  steamer 
Elisabeth,  of  Bergen,  from  Karrebeksminde  for  Newcastle,  in 
ballast,  which  arrived  in  the  roads  to-day,  has  damage  to 
machinery,  which  will  be  repaired  here. 

Harvest  Queen- — London,  December  16th.  Steamer 
Harvest  Queen,  outward  bound  from  Folly  House  Buoys  to 
Sunderland,  machinery  became  disabled  and  returned;  now 
lies  at  anchor  off  South  Dock,  Blackwall. 

Orotava- — Charlton,  December  23rd.  Steamer  Orotava, 
leaving  Morocco  Wharf  this  morning,  steering  gear  became 
disabled,  and  now  lies  at  anchor  off  the  above  wharf. 

Huguenot — Tynemouth,  December  9th.  Steamer  Hugue- 
not, of  Newcastle,  which  sailed  for  London  yesterday,  passed 
up  Tyne  at  noon,  putting  back  for  repairs.  Presume  machinery 
out  of  order. 

Aladdin. — St.  Michael's,  December  23rd.  Steamer  Aladdin 
put  in,  decks  swept,  bulwarks  stove,  boats  smashed,  binnacle 
and  compass  carried  away,  steering  gear,  engine-room  telegraph 
and  bridge  damaged,  and  after  wheel  carried  away. 

Georg  Mahn- — Flushing,  December  1st.  German  steamer 
Georg  Mahn,  Ghent  for  Methil,  put  back  with  machinery  out 
of  order. 

Miowera- — Sydney,  December  9th.  Miowera,  British 
steamer,  has  been  surveyed  in  dry  dock;  three  plates  broken, 
six  plates  bent,  propeller  damaged. 

DurangO- — Carthagena,  December  15th.  Spanish  steamer 
Durango,  from  Glasgow  for  Genoa  (coals),  put  in  with  shaft 
broken;  will  be  repaired  with  spare  one  on  board  without  dis- 
charging. 

Cassia— Barry,  December  23rd.  Cassia,  when  moving  in 
dock,  fouled  a  mooring  buoy,  and  smashed  the  blades  off  the 
propeller.    Will  to-day  enter  Barry  Graving  Dock  for  repairs. 


The  new  lighthouse  at  St.  Catherine's  Point,  on  the  edge 
of  Penuybney  Cove,  has  an  excellent  situation,  as  the  light  may 
be  seen  by  every  passing  vessel  all  the  way  from  Plymouth, 
and  on  the  western  side  its  rays  will  be  observable  beyond 
Dodmau  Point.  The  light  is  dioptric,  white,  flashing,  of  the 
fourth  order,  with  red  sectors.  The  intensity  of  the  red  and 
white  lights  will  be  1,700  candle  power.  Gas  is  the  ilhuninant, 
and  the  light  will  be  unattended  by  night.  In  clear  weather 
it  will  be  visible  from  a  distance  of  15  nautical  miles.  The 
focal  plane  of  the  light  is  elevated  91  ft.  above  high  water 
of  ordinary  spring  tides,  while  the  fane  is  100  ft.  above  sea 
level. 
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AN    INDICATING    STEAM  METER* 

By  C.  E.  Sargent. 

That  there  is  and  has  beeii  for  many  years  an  ever- 
increasing  demand  for  some  practical  device  which  will 
measure  or  indicate  the  amount  of  steam  in  pounds  which 
is  delivered  through  pipes  to  an  engine,  radiator,  or  steam 
pump  is  apparent  to  the  engineer  as  well  as  the  manu- 
facturer and  the  tenants  and  landlord  who  buy  or  sell 
steam  for  power  or  for  heat. 

The  need  of  a  steam  meter  has  been  so  great  that 
several  devices  have  been  designed  for  the  purpose,  but 
on  account  of  the  changing  conditions  of  the  product  with 
which  we  have  to  deal,  only  partial  success  has  been 
attained. 

If  we  were  dealing  with  a  permanent  gas  of  practically 
uniform  pressure  and  temperature,  such  as  the  illuminating 
gas  used  for  heat  and  light,  then  the  metering  of  steam 
would  be  a  simple  problem ;  but  steam  is  not  a  perfect 
gas,  and  usually  varies  in  pressure  and  temperature  many 
pounds  and  degrees,  and  contains  more  or  less  water, 
depending  on  the  distance  from  the  boiler  and  the  efficiency 
of  the  insulation  of  the  radiating  surfaces. 

As  the  steam  pressure  in  various  plants  varies  from 
"  below  atmospheric  pressure  when  used  for  heating  to  as  . 
high  as  2001b.  per  square  inch  where  used  for  power  in 
multiple  cylinder  engines  and  steam  turbines,  meters  with 
considerable  range  are  required,  no  matter  where  or  for 
what  purpose  they  are  to  be  used.      To  design  a  meter 


Fig  1.— Sargent  Steam  Meter. 

which  will  operate  successfully  under  these  varying  con- 
ditions has  been  the  aim  of  the  writer,  and  the  device 
herein  described  is  believed  to  overcome  many  of  the 
difficulties  which  have  heretofore  been  obstacles  to  success. 

If  the  difference  in  pressure  between  two  tanks  is  1  lb., 
and  the  initial  pressure  varies  from  501b.  to  1001b.,  twice 
as  much  steam  will  flow  through  a  certain  opening  with 
100  lb.  pressure  as  would  flow  through  with  501b.  pressure. 
In  the  meter  under  consideration,  which  is  designed  for 
steam  pressures  of  501b.  to  1001b.,  a  drop  of  2  per  cent  is 
thought  advisable,  and  the  areas  are  proportioned  accord- 
ingly. When  steam  is  flowing  the  opening  will  adjust  itself. 


'  A  paper  presented  before  the  American  Society  of  Mechanical  Engineers. 


so  that  the  difference  of  pressure  is  always  a  percentage 
of  the  pressure  on  the  inlet  side. 

Any  tendency  of  the  pressure  to  equalise  will  immediately 
close  the  valve,  and  by  thus  throttling  the  passage  reduce 
the  outlet  pressure  below  the  inlet  pressure  as  designed. 
Any  tendency  for  the  outlet  pressure  to  reduce  more  •than 
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2  per  cent  below  the  inlet  pressure  will  raise  the  valve 
and  increase  the  area  of  the  steam  passage.  Slugs  of 
water  coming  with  the  steam  cannot  by  inertia  open  the 
valve  D,  fig.  2,  because  they  cannot  strike  the  valve  except 
radially,  and  it  is  balanced  against  such  a  force.  The 
inertia  of  water  striking  unprotected  floating  valves  or 
vanes  of  steam  meters  at  100  ft.  or  more  per  second  would 
necessarily  cause  derangement.  As  the  opening  F  is  small 
and  changes  the  direction  of  any  water  which  might  tend  to 
go  through,  should  the  valve  suddenly  open,  no  harm  can 
arise  from  water  in  steam,  except,  possibly,  to  introduce 
an  error  in  indication. 

We  see  now  that  the  main  valve  stem  E  will  stand 
between  the  position  of  the  full  opening  or  the  complete 
closure  of  the  valve,  depending,  of  oourse,  on  the  amount  of 
steam  passing  through,  and  the  position  of  this  valve  stem 
determines  the  movement  of  the  indicating  finger  around 
the  centre  of  the  dial  through  mechanism  hereafter 
described,  and  shown  in  figs.  1,  3,  and  4. 

If  the  steam  always  had  the  same  density — that  is,  if 
a  certain  volume  always  had  a  certain  weight — no  further 
indicating  apparatus  would  be  necessary,  but  as  the  weight 
per  volume  varies  with  the  pressure,  the  same  quantity  of 
steam  under  double  the  pressure  will  flow  through  one-half 
the  area  in  a  given  length  of  time ;  also  if  the  difference 
in  pressure  increases  with  the  absolute  pressure,  more  steam 
will  flow  through  a  certain  opening  when  the  pressure 
increases  than  if  the  difference  in  pressure  each  side  of 
the  opening  remained  constant. 

On  the  assumption,  then,  that  pressure  times  volume 
equals  a  constant  (P  V  =  C),  which  is  near  enough  for 
practical  purposes,  we  can  determine  the  amount  of  steam 
passing  from  one  receptacle  to  another,  if  we  know  the 
difference  in  pressure  in  the  two  receptacles,  by  deter- 
mining the  area  of  the  opening  through  which  the  steam 
flows,  but  as  the  weight  of  steam  passing  through  a  defined 
opening  will  vary  with  the  pressure,  and  the  difference  in 
pressure  each  side  of  the  opening,  then  we  must  vary  our 
opening  with  the  pressure  if  a  uniform  weight  is  flowing 
through.  And  this  is  the  principle  upon  which  this  meter 
is  based.  With  a  constant  weight  of  horse  power  passing 
through,  the  pointer  will  follow  the  horse  power  curve  on 
the  dial,  though  the  pressure  of  the  steam  varies  between 
the  limits  of  the  meter. 

Description  of  Meter. 

Fig.  1  shows  the  dial  side  and  compensating  pointer 
of  a  2  in.  meter.      It  is  flanged  and  faced,  and  can  be 
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inserted  in  the  steam  pipe  the  same  as  an  ordinary  2  in. 
globe  valve.  This  particular  meter  is  calibrated  to  show 
the  horse  power  (based  on  30  lb.  of  steam  power  of  steam 
per  horse  power  hour)  passing  through  with  a  steam 
pressure  of  between  50  1b.  and  100  lb. 

Referring  to  rig.  1,  if  no  steam  is  flowing  through  the 
meter,  the  pointer  will  indicate  zero  horse  power  as  in  the 
figure,  but  will  indicate  the  pressure  if  it  ranges  between 
50  lb.  and  100  lb.  As  the  end  of  the  pointer  will  not  begin 
to  move  towards  the  centre  of  the  dial  until  the  pressure 
reaches  501b.,  it  will  stand  at  501b.  when  there  is  no 
pressure  in  the  meter. 

If  the  pressure  were  maintained  exactly  at  50  lb.,  and 
1501b.  of  steam  passed  through  per  hour  (5  H.P.  at  301b. 
of  steam  per  horse  power  hour),  then  the  pointer  would 
stand  at  5  H.P.  and  50  lb.  pressure.  If  40  H.P.  were  passing 


Fio.  3. 


through  the  pointer  would  so  indicate,  and  if  the  pressure 
were  raised  from  50  lb.  to  100  lb.,  the  end  of  the  pointer 
would  follow  the  curve  of  40  H.P.  from  the  50  to  the  100 
points  pressure  limit.  In  like  manner  the  pointer  will 
indicate  the  weight  of  steam  passing  through,  no  matter 
how  the  quantity  or  pressure  varies,  provided  it  remains 
within  the  limits  of  the  machine. 

In  fig.  2,  which  shows  the  steam  passage  and  moving 
parts,  A  is  the  body  of  meter,  B  the  top  cover,  and  C  the 
bottom  cover  ■  D  is  the  self-adjusting  valve,  which  remains 
seated  when  no  steam  is  passing  through  the  meter,  and 
which  is  held  in  place  by  and  fastened  to  the  valve  stem 
E,  which  works  in  two  diameters  in  the  body  A.  The 
bottom  cover  C  is  tapped  for  J  in.  pipe,  which  connects 
the  meter  to  the  atmosphere  or  sewer. 

The  action  of  the  meter  is  as  follows :  Steam  is  admitted 
on  the  side  of  the  arrow,  and  surrounds  the  valve- stem 
guide.  As  soon  as  pressure  accumulates  it  passes  through 
the  small  hole  F,  and  raises  the  self-adjusting  valve  D, 
allowing  the  steam  to  pass  to  the  outside  and  top  of  the 
valve. 

At  the  botom  end  of  the  stem  E  is  open  to  the  atmo- 
sphere, the  pressure  on  top  of  the  valve  D  tends  to  close 
it  by  an  amount  of  pressure  equal  to  the  pressure  in  the 
meter  into  the  area  of  the  valve  stem  immediately  below 
the  valve.  As  the  pressure  under  the  valve  is  always 
tending  to  open  it,  and  the  pressure  above  is  always 
tending  to  close  it,  there  will  be  a  difference  in  pressure 
between  the  inlet  and  outlet  of  the  meter  proportional  to 
the  difference  in  area  of  the  valve  and  valve  stem. 

As  these  areas  are  so  designed  that  the  ratio  is  about 
50  to  1,  the  pressure  of  steam  on  the  discharge  side  of  the 
meter  will  be  2  per  cent  less  than  on  the  admission  side 


with  any  pressure  carried.  If  100  lb.  pressure  is  carried 
on  the  boiler  side  of  the  meter,  981b.  pressure  will  be 
delivered  on  the  engine  side,  and  if  the  admission  pressure 
is  only  50  lb.,  the  discharge  pressure  will  be  49  lb. 

Referring  to  fig.  2,  the  pressure  of  steam  above  the 
valve  D  and  on  the  outlet  side  of  the  meter  may  pass 
through  the  hollow  valve  stem  E  and  act  on  the  piston  H, 
compressing  the  spring  I,  which  in  the  present  case  is  of 
such  a  tension  that  50  lb.  pressure  per  square  inch  is 
necessary  to  overcome  its  static  conditions,  and  100  lb. 
per  square  inch  is  sufficient  to  compress  it  to  its  full  limit. 

Movement  of  this  piston  H  is  transmitted  to  the  roller 
a,  figs.  3  and  4,  which,  through  the  bell  crank  b,  the 
segment  c,  the  pinion  d,  the  shaft  e,  and  the  large  pinion 
f,  figs.  1  and  3,  and  the  rack  //,  transmits  the  movement 
of  the  end  of  the  pointer  to  and  from  the  centre  of  the 
dial,  showing  the  steam  pressure  per  square  inch  on  the 
meter. 

The  position  of  the  main  valve  stem  E  is  transmitted 
through  the  roller  l\  the  bell  crank  I,  the  hollow  shaft 
and  pinion  w,  and  the  disc  g,  which  revolves  the  pointer 
around  the  dial  centre.  The  amount  of  movement  around 
the  centre  depends  upon  the  opening  of  the  valve,  and 
the  distance  of  the  end  of  the  pointer  from  the  centre  of 
the  dial  depends  on  the  steam  pressure  per  square  inch 
between  the  limits  of  the  meter  of  50  lb.  and  100  lb. 
pressure,  and  on  account  of  the  compensating  mechanism 
the  pounds  avoirdupois  of  steam  or  horse  power  passing 
through  is  always  indicated. 

The  size  of  the  pipe  and  meter  determines  the  maximum 
possible  horse  power  oh  the  dial,  while  the  strength  of  the 
spring  determines  the  range  of  pressure  which  will  be 
registered.  In  measuring  exhaust  steam  for  heating,  the 
spring  and  dial  are  designed  to  show  a  pressure  from  0  to 
30  lb.  absolute,  and  the  dial  anay  indicate  pounds  of  steam 
instead  of  horse  power.  If  the  steam  pressure  iqion  which 
the  horse  power  of  the  engine  is  based  is  1501b.,  then  the 
meter  spring  and  dial  would  show  a  range  of  horse  power 
from  0  to  full  meter  capacity  and  a  pressure  range  from 
125  1b.  to  175  1b.,  or  greater  range,  if  desired. 

By  carrying  extra  springs  and  dials  to  correspond, 
meters  for  any  range  may  be  furnished  from  stock  on  short 
notice,  fully  graduated  for. the  pressure  desired.  It  was 
the  intention  to  calibrate  each  meter  sent  out,  but  when 
two  or  more  of  the  same  size  are  calibrated  in  series,  the 


Fig.  4. 


indications  correspond  so  closely  that  it  is  expected  that 
the  calibration  of  only  one  of  a  size  and  range  will  be 
found  sufficient. 

The  method  of  calibrating  a  meter  is  as  follows  :  From 
the  meter's  construction  there  must  always  be  a  difference 
in  the  steam  pressure  each  side  of  the  meter,  depending  on 
the  inlet  pressure.  Therefore  the  amount  of  steam  flowing 
through  will  regulate  the  amount  of  valve  opening. 

As  the  difference  in  pressure  between  the  two  sides  of 
the  meter  increases  as  the  pressure  increases,  the  opening 
through  which  the  steam  flows  will  not  increase  as  fast 
as  the  pressure,  in  order  to  let  the  same  weight  of  steam 
through  in  a  certain  time ;  and  this  is  advantageous, 
because  the  valve  will  require  less  movement  as  the  pressure 
increases.  In  order  to  calibrate  the  meter  it  is  necessary 
first  to  get  a  spring  of  the  proper  tension  to  move  the  end 
of  the  pointer  from  the  outside  to  the  inside  of  the  dial 
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through  the  range  of  pressure  required.  The  spring  is 
first  calculated;  then  can  be  adjusted  when  hot  and  in 
place,  if  necessary,  by  holding  the  outside  valve  stem  E 
and  turning  the  bushing  socket  of  the  inside  valve  stem 
with  a  socket  wrench. 

The  meter  is  connected  up  between  the  steam  header 
and  condenser  with  a  pressure-regulating  valve  in  series 
between  the  meter  and  steam  supply. 

Accurate  gauges  are  connected  to  both  the  inlet  and 
outlet  side  of  the  meter,  and  the  pressure  regulator  is 
set  to  cany  the  highest  pressure  for  which  the  meter  is 
calibrated.  A  valve  on  the  discharge  side  is  opened 
slightly,  and  the  position  of  the  pointer  noted,  and  the 
quantity  of  steam  flowing  through  is  condensed  and 
weighed.  In  like  manner  a  series  of  points  for  a  constant 
pressure  is  established  through  the  whole  capacity  of  the 
meter.  The  pressure  is  reduced,  and  the  operation  is 
repeated.  When  completed,  and  the  points  connected, 
there  will  be  a  series  of  concentric  rings  representing  the 
different  pressures  and  a  "series  of  converging  or  diverging 
curves  representing  the  pounds  of  water  passing  through, 
which  is  indicated  by  the  position  of  the  pointer  when  the 
meter  is  in  operation. 

The  spring  should  be  of  steel,  heavily  nickel  plated.  This 
meter  may  be  inserted  in  the  steam  pipe,  either  next  to 
the  boiler  (in  which  case  no  separator  need  be  used)  or 
next  to  the  engine  (in  which  case  a  separator  between  the 
meter  and  boiler  as  close  to  meter  as  possible  should  be 
used),  and  a  drum  having  four  times  the  capacity  of  the 
first  cylinder  at  its  average  cut-off  should  be  placed  between 
meter  and  engine  to  get  a  constant  flow  through  the  meter 
and  a  practically  stationary  position — non-oscillating — of 
the  pointer.  By  observing  the  position  of  the  pointer  at 
any  time  the  amount  of  horse  power  or  pounds  of  steam 
passing  through  the  engine  or  heating  system  may  be 
determined. 
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natural  to  find  that  the  description  of  Lancashire,  dry  back, 
and  locomotive  types  of  boilers  are  quickly  disposed  of. 
The  various  types  of  water-tube  boilers  are  clearly  described, 
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several  of  the  leading  types  of  mechanical  stokers  and 
superheaters  are  given.  Particulars  as  to  chimney  dimen- 
sions for  various  boiler  outputs,  a  chapter  on  combustion 
and  evaporation,  saturated  steam,  and  the  testing  of  boilers 
conclude  a  very  important  branch  of  modern  practice  in 
station  running.  A  thorough  knowledge  of  the  theory 
and  action  of  prime  movers  is  as  important  to  the  electrical 
engineer  as  a  knowledge  of  electrical  details,  for  when  once 
a  plant  is  laid  down  the  possibilities  of  losses  between  the 
furnace  and  the  electric  mains  are  far  more  in  the  regions 
of -the  boilers  and  engines  than  from  the  dynamos  to  the 
mains  ;  consequently  every  engineer  should  have  a  thorough 
insight  into  the  essentials  of  high-class  engines.  The 
treatment  of  the  subjects  includes  power  and  efficiency,  the 
governing,  and  steam  consumption  in  reciprocating  engines, 
with  an  important  chapter  on  the  correction  of  "  cyclic 


irregularity,''  an  element  of  the  greatest  moment  in  the 
successful  running  of  alternators  in  parallel.  The  intro- 
duction of  steam  turbines  into  central  stations,  and  the 
many  instances  in  which  they  have  replaced  reciprocating 
engines,  owing  to  their  perfect  torque  and  high  efficiency, 
has  induced  the  writer  to  give  full  details  of  these  prime 
movers,  and  the  same  may  be  said  of  gas  engines.  The 
principal'  accessories  of  the  steam  engine  are  all  aptly 
described  and  illustrated,  and  several  forms  of  condensers, 
air  pumps,  economisers  and  feed  heaters,  water  coolers  and 
feed  pumps.  Electro-chemistry  and  electro-metallurgy  are 
subjects  which  have  within  late  years  received  much  impetus 
and  attained  such  importance  in  the  industrial  world  that 
we  are  somewhat  disappointed  at  the  comparatively  little 
space  devoted  to  them.  Not  much  has  been  written  in  a 
popular  strain,  and  many  of  the  processes  being  worked 
chiefly  abroad,  it  is  difficult  to  get  an  insight  into  details. 
The  underlying  principles  are  clearly  stated,  and  should  be 
closely  studied,  as  there  is  evidently  a  vast  future  for  these 
electric  processes  in  the  heat  reduction  of  the  world's 
mineral  ores  and  other  chemical  productions. 


'-Ferric  and  Heliographic  Processes.''  By  G.  E.  Brown, 
F.I.C.  Second  Edition.  London  :  Published  for  the 
Photogram  Limited  by  Dawbarn  and  Ward  Limited, 
6,  Farringdon  Avenue,  E.C. 

A  handbook  of  the  first  water,  cleverly  written  and  to  the 
point,  emphasised  by  the  author's  own  note  that  any 
processes  which  are  difficult  or  unreliable  have  been 
omitted.  The  many  drawbacks  from  the  ordinary  type  of 
"  blue  prints,"  consisting  of  white  'lines  on  a  blue  ground, 
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Five  New  Torpedo  Boats. — The  Admiralty  have  seat  out 
invitations  to  a  few  English  firms  to  submit  tenders  for  the 
construction  of  five  torpedo  boats  to  be  165  ft.  long  and  to  have 
a  speed  of  25  knots.  This  exactly  corresponds  with  the  size  of 
the  later  boats  of  this  class,  but  the  speed,  it  is  hoped,  will  be 
greater  than  that  given. 
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CONDENSING  MACHINERY.* 

(Cunt in ued  from  page  10.) 

Ejector  Conde,ns<;i!s. 
Thk  endeavour  to  obtain  simplicity  and  cheapness,  both 
in  construction  and  working  of  the  barometric  condenser,  with- 
out its  limitations,  has  produced  the  ejector  condenser  in 
various  forms.  In  this  type  of  condenser  the  atmospheric  pres- 
sure is  orercome  by  the  great  velocity  attained  by  the  cooling 
water  dre  to  a  certain  head  of  pressure  and  contraction  of  area 
in  the  supply  pipe.  The  air,  vapour,  and  water  of  condensation 
are  withdrawn  by  a  stream  of  water  operating,  more  or  less,  as 
a  simple  water  jet  pump. 

The.  earliest  example  of  this  type  was  Morton's  ejector 
ci  ndenser,  which  was  introduced  some  forty  years  ago.  It  was 
the  result  of  an  attempt  to  introduce  the  principle  of  the 
injector  into  the  field  of  condensing.  Originally  it  was  intended 
to  be  submerged,  the  velocity  of  the  water  being  produced  by 
the  creation  of  a  vacuum  in  the  interior  of  the  condenser.  The 
initial  circulation  of  the  water  was  accomplished  by  means  of 
a  steam  jet,  which  was  cut  off  as  soon  as  the  vacuum  was  formed. 
In  this  type  of  condenser  there  is  a  limit  to  the  amount  of  air 
which  can  be  abstracted,  and,  in  the  submerged  condenser,  the 


Fig.  7. 

presence  of  any  considerable  quantity  of  air  at  once  stops  its 
action.  Consequently  this  variety  has  a  very  limited  appli- 
cation, and  is  now  almost  always  superseded  by  the  class  of  con- 
denser having  a  pressure  water  supply.  Fig.  7  shows  the 
arrangement  of  Morton's  condenser.  The  steam,  entering  at  the 
side,  comes  into  contact  with  the  water  flowing  ait  great  speed 
through  the  inlet  nozzle,  and  the  air,  water,  and  condensed 
steam  together  flow  through  the  bottom  discharge  pipe  into 
a  tank,  which  acts  as  the  water  seal  against  the  atmospheric 
pressure. 

Following  upon  this  comes  Editing's  ejector  condenser,  which 
has  had  a  wide  and  successful  application.  It  is  shown  in 
section  in  fig.  8,  and  will  be  seen  to  employ  the  same  principle, 
with  much  improved  detail.  Very  similar  to  this  is  the 
Ledward  condenser,  illustrated  in  fig.  9,  the  main  difference 
being  that  the  eduction  passages  in  the  Editing  condenser  con- 
sist of  a  series  of  rings  of  parallel  holes  obliquely  piercing  the 
water  jet  pipe,  whilst  in  the  Ledward  condenser  the  connection 
between  the  jet  and  the  space  to  be  exhausted  is  made  by  a 
series  of  conical  nozles. 

In  both  these  types  the  contact  of  the  steam  and  water  is 
more  complete  than  in  the  earlier  condenser  above  alluded  to, 
and  satisfactory  results  are  obtained  so  long  as  the  admission  of 
air  from  all  sources  does  not  exceed  the  volume  of  the  cooling 
water.  The  velocity  of  the  out-flowing  water  prevents  the 
ingress  of  air  from  outside,  and  so  a  short  discharge  leg  and 
water  seal  alone  are  required  on  the  outlet  side. 

As  the  water  passages  are  clear  and  of  comparatively  large 
between  the  jet  and  the  space  to  be  exhausted  is  made  by  a 
bore,  impure  water,  even  sewage,  may  be  used  without  detri- 
ment.   Where  a   vacuum  of  25  in.  will  satisfy,  this  type  of 

•  Excerpt  of  a  paper  read  by  Mr.  W.  E.  Storey  before  the  Society  of  Engineers, 
December  5th,  1004. 


condenser  gives  good  results  with  smaller  outlay  than  is 
required  with  any  kind  of  plant  using  air  pumps.  Even  better 
results  arc  obtained  under  favourable  circumstances,  and  the 
author  has  been  informed  that  a  Korting  condenser  is  now 
being  constructed  which  is  guaranteed  to  maintain  27  in.  of 
vacuum  when  working  with  a  turbine. 

Si  uface  Condensers. 

The  all-important  consideration  to  the  engineer  in  charge  of 
steam-raising  plant,  viz.,  that  of  the  quality  of  the  water  avail- 
able tor  the  purpose  of  boiler  Feeding,  has  had  a  great  effect  in 
bringing  into  wide  use  the  surface  condenser,  which,  though  less 
efficient  than  the  jet  condenser  in  two  directions,  has  the  advan- 
tage of  providing  t\ed  water  free  from  sedimentary  deposit.  Tlhu 
separation  of  the  lubricating  oil,  which  is  present  in  the  exhaust 
steam  of  most  reciprocating  engines,  can  now  be  effected  with 
practical  success,  either  before  or  after  condensation,  by  means 
of  oil  separators  or  feed  filters,  and  the  water  of  condensation 
thus  becomes  entirely  suitable  for  feeding  boilers. 

The  superior  efficiency  of  the  jet  as  compared  with  the  sur- 
face condenser  results  from  (n)  the  direct  contact  of  the  steam 
with  the  cooling  water,  which,  ecetlris  paribus,  gives  lower 
temperature  and  pressure  of  the  steam — in  other  words  a  higher 
vacuum,  and  (/>)  higher  temperature  in  the  hot  well.  In  sur- 
face condensers  the  transmission  of  the  heat  through  metallic 
plates  results  in  reduced  efficiency  and,  for  the  condensation  of 
<nn  equal  amount,  of  steam,  involves  the  circulation  of  larger 
quantities  of  cooling  water,  with  a  corresponding  decrease  in 
the  hot-well  temperature.  The  tubular  form  of  surface  condenser 
has  been  found  most  convenient  in  general  practice,  as  it 
enables  the  thinnest  plates  of  metal  to  be  used  for  the  inter- 
change of  heat  between  the  steam  and  water  without  com- 
plicated staying  arrangements  being  necessary  to  provide  resis- 
tance to  the  atmospheric  pressure.  It  also  divides  up  the 
circulating  water  so  that,  in  relation  to  the  surface  exposed  to 
the  steam,  the  amount  of  water  in  circulation  is  kept  within 
reasonable  limits. 


Fig.  S. 


Evaporative  Condensers. 


Many  years  ago  it  was  pointed  out  by  Sir  Frederick  Bramwell 
that,  where  a  sufficient  quantity  of  water  for  the  purpose  of 
boiler  feed  was  obtainable,  it  was  always  possible  to  work 
the  steam  engine,  supplied  from  the  boiler,  condensing.  The 
practicability  of  evaporative  condensers  was  being  discussed 
at  the  time,  and  proof  of  the  soundness  of  this  view  has  been 
furnished  by  many  successful  installations  of  this  type  of  con- 
denser. Generally  these  condensers  consist  of  stacks  of  cast- 
iron  pipes,  with  gills  or  conducting  flanges  throughout  their 
length,  erected  in  the  open  and  having  the  codling  water  dis- 
tributed in  a  thin  stream  over  the  whole  surface.    The  heat  of 
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the  exhaust  steam  is  expended  in  evaporating'  this  film  of  water, 
and,  when  the  conditions  are  favourable,  a  satisfactory  vacuum 
is  obtained  with  the  use  of  a  quantity  of  cooling  water,  even 
less  than  that  of  the  steam  condensed.  Two  conditions  are 
essential  to  success,  (a)  that  the  numerous  pipe  joints  sub- 
ject to  atmospheric  pressure  are  all  kept  air  tight,  and  (h) 
tliat  the  cool  ins:  water  on  being  evaporated  leaves  behind  it  no 
incrustation  which  will  act  as  a  non-conductor  when  covering 
the  condensing  surface.  The  latter  is  the  more  serious  difficulty 
in  plant  of  this  kind,  and  really  stands  in  the  way  of  its  more 
extensive  adoption.  Otherwise  it  has  much  to  recommend  it: 
the  first  cost  is  not  high:  the  fact  that  it  can  most  effectively 
be  placed  upon  the  roof  gives  the  advantage  of  a  barometric 
discharge  for  the  water  of  condensation,  hence  only  a  dry  air 
piunp  is  needed  to  maintain  the  vacuum  in  the  condenser;  and 
the  quantity  of  cooling  water  required  is  so  small,  that  even  if 
it  has  to  be  raised  to  a  considerable  height,  the  power  expended 
in  raising  it  is  very  small. 

Tubular  Surface  Condensers. 
In  the  ordinary  form  of  surface  condenser  the  conditions,  as 
compared  with  the  evaporative  type,  are  reversed.    The  steam 
is  led  into  a  closed  chamber  containing  a  large  number  of  tubes, 
through  which  the  cooling  water  is  passed.    For  some  time  the 


Fig.  !). 

opinion  has  been  held  that  the  cooling  water  is  passed.  For 
some  time  the  opinion  has  been  held  that  the  cooling  effect  of 
a.  large  quantity  of  this  water  is  lost,  owing  to  the  want  of  more 
intimate  contact  between  it  and  the  steam  to  be  condensed.  Dr. 
.Stanton,  in  his  paper  on  the  efficiency  of  condensers,  read 
before  the  Institution  of  Civil  Engineers,*  holds  that  where 
a  high  degree  of  difference  in  temperature  exists,  in  a  case  where 
water  flowing  through  a  tube  is  exposed  to  the  heating  effect 
of  surrounding  steam,  the  water  is  always  in  a  turbulent  state. 
Tf  this  could  be  the  case  throughout  the  condenser,  no  more 
intimate  contact  between  the  steam  and  water  could  be  desired. 
But  the  range  of  temperature  in  a  surface  condenser  is  very 
considerable,  being  highest  near  the  steam  inlet  and  lowest  near 
the  water  inlet,  and  the  transmission  of  heat  through  plates 
varies  in  the  ratio  of  the  degree  of  difference  in  temperature  on 
the  two  sides  of  the  plates.  Hence,  in  a  large  portion  of  the 
condenser  the  water  flows  through  the  tubes  placidly,  and  not 
only  for  this  reason,  but  also  because  of  its  slow  speed — an 


equally  important  factor  in  its  quiescence — does  not  give  its  ulti- 
mate possible  effect  in  condensing  the  steam.  It  would,  there- 
fore, appear  that  better  results  could  be  obtained  from  thin 
films  of  water  moving  at  a  high  velocity  than  are  possible  under 
the  conditions  of  bulk  and  flow  generally  met  with  in  tubular 
condensers. 

Several  inventors  have  applied  themselves  to  the  working 
out  of  practical  means  of  securing  this  better  efficiency.  In 
the  Wheeler  condenser  an  internal  tube  is  used  to  convey  the 
heated  water  back  to  the  discharge  outlet,  as  shown  in  fig.  10. 
This  arrangement  succeeds  in  dividing  the  water  into  thin  films, 
and  so  brings  it  into  more  intimate  contact  with  the  conducting 
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surface.  It,  however,  precludes  the  application  of  the  counter- 
current  principle  to  the  surface  condenser,  and  the  advantage 
gained  in  the  direc  tion  indicated  must  be  at  least  counter- 
balanced by  the  transfer  of  heat  from  the  hot  to  the  cold  water 
in  the  return  journey  of  the'former. 

A  more  thorough  development  of  the  same  idea  has  been 
patented  by  Paul,  whoso  design  is  shown  in  fig.  11.  A  high 
efficiency  is  claimed  for  this  arrangement,  in  which  the  con- 
densing units  will  be  seen  to  consist  of  three  tubes,  dividing 
boui  the  steam  and  water  into  thin  annular  films.  The  inner- 
most tube  is  stopped  up  a  short  distance  from  each  end,  thus 
being  converted  into  a  core,  the  aunulus  round  which  is  the 
conduit  for  the  cooling  water.  At  one  end  of  the  condenser 
there  is  a  chamber  directly  connected  with  the  exhaust  pipe, 
and   through   which   the  annular   water  tube   passes.  This 
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chamber  has  a  separate  tube  plate,  and  from  it  project  the 
steam  tubes  which  surround  the  water  tubes,  and  at  their  outer 
end  are  supported  by  rings  from  the  water  tubes.  The  steam 
tubes  are  drilled  at  the  outer  end  so  as  to  drain  away  the 
water  of  condensation,  and  to  permit  the  egress  of  air.  At  the 
bottom  of  this  second  chamber  is  placed  the  air  pump  suction 
branch.  It  would  appear  that  this  form  of  condenser  has  just 
claims  to  be  regarded  as  efficient,  but  it  is  evidently  costly  to 
construct. 

(To  be  continued.) 
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AUSTRALIAN  RAILWAYS. 


The  following  article,  from  the  pen  of  Mr.  John  Hummer, 
Sydney,  New  South  Wales,  gives  a  very  concise  and 
interesting  account  of  the  financial  aspect  of  the  Australian 
railways  controlled  by  the  Commonwealth,  and  a  plausible 
justification  of  the  capital  indebtedness  of  the  various 
States : — 

In  a  country  like  Australia,  in  which  are  to  be  found 
immense  districts  uiitni versed  by  navigable  rivers,  railway 
construction  becomes  a  pressing  necessity  for  the  purpose  of. 
providing  a  means  of  communication  between  the  leading'  ports 
and  the  interior,  but  the  limited  population  of  the  six  federating 
States,  barely  four  millions  at  the  close  of  1903,  has  precluded 
the  idea  of  the  work  being  conducted  by  private  enterprise, 
although  the  earlier  attempts  were  a  result  of  individual  effort. 
As  the  main  object  of  Australian  railway  construction  is  to 
assist  in  opening  up  and  developing  the  country,  rather  than 
providing  dividends  for  shareholders,  each  of  the  State  Govern- 
ments has  had  to  assume  the  responsibility  of  constructing  its 
own  railway  system,  for  which  purpose  considerable  sums  of 
money  have  been  borrowed,  the  total  loan  expenditure  for  that 
purpose  to  June  30th,  1904,  being-  £136, 600,855.  Practically, 
railway  construction  constitutes  the  leading  item  of  Australian 
indebtedness;  the  loan  expenditure  on  all  other  works,  including 
telegraphs,  telephones,  water  supply,  sewerage,  harbours,  rivers, 
navigation,  roads,  and  bridges,  public  works  and  buildings, 
defence,  etc.,  amounting  to  only  £83,520,606.  Nearly  the  whole 
of  the  Australian  public  debt,  £227,637,163,  unlike  that  of  most 
other  countries,  has  been  expended  in  connection  witli  railways 
and  other  public  works,  which,  at  the  present  time,  represent 
a  value  several  millions  in  excess  of  Australian  public  obli- 
gations. The  various  States  may  have  borrowed  somewhai 
freely,  but  they  can  show  substantial  security  for  every  shilling 
of  loan  money  obtained.  In  1903-4  the  total  length  of  railwaj  s 
open  for  traffic  in  the  Commonwealth  was  14,464  miles,  of 
which  Victoria  possessed  3,381  miles,  New  South  Wales 
3,362  miles,  Queensland  3,030  miles,  Western  Australia 
2,170  miles,  South  Australia,  1,901  miles,  and  Tasmania 
620  miles.  The  progress  of  construction  has  become  increas- 
ingly rapid  during  each  successive  decade,  which  explains 
in  some  measure  the  frecpiency  of  recent  borrowings.  With 
the  exception  of  640^  miles  constructed  in  connection  with 
mining,  timber  getting,  and  other  industrial  enterprises,  the 
whole  of  the  railways  are  the  property  of  the  respective  State 
Governments.  In  New  South  Wales  the  State  railways  are 
placed  in  charge  of  three  Commissioners,  and  of  a  single  Com- 
missioner in  Victoria,  South  Australia,  Queensland,  and 
Western  Australia,  those  of  Tasmania  being  in  the  hands  of 
a  general  manager,  under  the  control  of  the  State  Minister  for 
lands  and  works.  Proposals  for  constructing  a  line  from 
Adelaide,  in  South  Australia,  across  the  continent,  to  Port 
Darwin,  in  the  extreme  north,  and  from  Adelaide  to  Western 
Australia,  are  under  consideration.  The  latter  line,  if  com- 
pleted, would  enable  an  almost  unbroken  journey  from  Brisbane, 
by  way  of  Sydney,  Melbourne,  and  Adelaide,  to  Western 
Australia,  to  become  accomplished,  but  the  gauges  of  the 
different  States  would  have  first  to  be  made  uniform.  The  total 
cost  of  construction  and  equipment  of  the  various  Government 
lines  to  June  30th,  1904,  was  £131,930,764;  the  gross  earnings 
in  1903-4  being  £11,193,518,  and  the  net  earnings  £4,065,631, 
thus  producing  a  fair  rate  of  interest  on  the  amount  of  capital 
invested.  The  net  earnings  would  have  been  considerably  larger 
had  the  lines  through  several  of  the  less  populated  districts  been 
of  a  "pioneer"  character.  The  greater  portion  of  the  railways 
are  substantially  built,  and  will  endure  for  generations.  In 
places  engineering  difficulties  of  considerable  magnitude  have 
been  successfully  overcome,  espgcially  in  New  South  Wales, 
where  the  great  cantilever  bridge  across  the  Hawkesbury  is  one 
of  the  largest  and  finest  in  existence.  Compared  with  certain 
sparsely  settled  countries,  the  cost  of  railway  construction  in 
the  Commonwealth  has  been  remarkably  low,  being  £9,890  per 
mile,  as  against  £14,355  in  Brazil,  £12,810  in  the  United  States, 
£12,067  in  Canada,  £10,363  in  Cane  Colony,  £10,213  in  the 
Argentine,  £10,103  in  Chili,  and  £9,417  in  Mexico.  At  the  same 
time  the  work  has  been  of  a  more  solid  and  durable  character 
than  in  several  of  the  countries  mentioned.  Considering  the 
limited  number  of  population,  the  Commonwealth  railways  are 
proportionately  amongst  the  best-paying  lines  in  the  world,  the 
average  net  revenue  per  train  mile  being  2P6d.,  against 
25'0d.  in  the  United  Kingdom,  l7-7d,  in  Belgium,  and 
29'5d.  in  the  United  Sates.  The  number  of  passengers  carried 
in  1903-4  was  110,163,232,  while  the  goods  traffic  showed  a  total 
ot  14,985,106  tons.  The  rolling  stock  included  2,191  engines, 
3.921  passenger  carriages,  and  41,918  goods  trucks.  In  New 
South  Wales  the  railways  are  divided  into  three  systems,  the 
south,  running  from  Sydney  across  the  Murray  to  Melbourne; 
west,  from  Sydney  to  Bourke;  and  north,  from  Sydney  to 
Brisbane.    In  Victoria  the  lines  form  seven  distinct  groups, 


covering  the  State  with  a  complete  network  of  lines.  In  Queens- 
land the  railways  constitute  a  number  of  separate  systems,  three 
of  which  have  Brisbane  for  their  centre,  while  others  run  inland 
from  each  of  the  principal  ports.  In  South  Australia  the  rail- 
ways are  divided  into  three  systems,  radiating  from  Adelaide, 
with  the  exception  of  a  short  line  in  the  Northern  Territory; 
in  Western  Australia  the  railways  comprise  five  systems,  con- 
necting the  larger  centres  of  population  ;  while  in  Tasmania, 
Hobart,  Lauuccstou,  and  other  places  are  similarly  linked 
together.  These  figures  will  afford  some  idea  of  what  the 
federated  States  have  done  with  the  greater  portion  of  their 
borrowed  capital.  They  may  have  been  somewhat  hasty  at 
times,  but  they  have  ample  assets  in  the  shape  of  their  rail- 
ways alone  to  meet  all  .their  obligations.  The  only  fault  that 
can  be  found  with  the  State  policy  of  the  past,  accord- 
ing to  the  New  South  Wales  Government  Statis- 
tician, ''is  that  in  some  cases  expensive  lines  have  been  laid 
down  in  empty  country,  the  requirements  of  which  could  have 
been  effectually  met  for  many  years  to  come  by  light  and  cheap 
lines."  Had  this  been  done  the  net  profits  of  the  Commonwealth 
railways  would  have  been  large  increased. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  January  5th, 
1905:— 

Belfast. — First  class :  G.  P.  Kerr. 

Cardiff. — First  cfa.s.s ;  \V.  Campbell,  J.  Hendry,  W.  M.  Williams. 
Second  class :  H.  E.  Lace,  H.  K.  Parfitt. 

Glasgow.— First  class :  W.  Fleming,  W.  Henderson,  J.  Tait,  A- 
Helme.  Second  class :  W.  Johnston,  J.  Lamont,  J.'  J.  B.  Scott,  M- 
Soiiimerville,  J.  Swansou. 

Leith. — First  class:  J.  Cameron,  P.  H.  L.  Mitchell,  H.  Meikle. 

Liverpool. — First  class :  W.  M.  Horsburgh.  Second  class :  J.  B. 
Duff,  S.  W.  W.  Taylor. 


THE    METAL  MARKETS. 

December. 

Pig  Iron. — Large  speculative  dealings  were  carried  on 
throughout  the  month,  and  on  strong  support  by  operators 
for  the  rise  prices  at  the  close  of  the  month  showed  a  con- 
siderable advance,  makers  then  quoting  49s.  per  ton  for  Cleve- 
land No.  3  g.m.b.,  with  warrants  at  51s.  American  orders 
for  special  brands  are  again  in  the  market,  one-third  of  one 
for  10,000  tons  of  spiegel  having  already  been  shipped  from 
Middlesbrough,  and  another  for  4,000  tons  of  Cleveland  No. 
3  g.m.b.  is  reported  as  fixed  for  delivery  at  Philadelphia  early 
in  1905.  East  Coast  hematite  advanced  to  54s.  for  mixed 
numbers.  At  Barrow-in-Furness  business  in  hematite  pig 
iron  showed  some  further  improvement,  and  there  is  every 
prospect  that  the  make  will  have  to  be  largely  increased.  Much 
of  the  keen  competition  which  has  been  experienced  from 
foreign  makers  during  the  year  has  slackened  of  late,  a  proof 
that  both  continental  and  American  makers  are  busier  on 
home  account,  and  have  less  need  to  seek  orders  in  British 
markets.  The  effect  of  this  is  seen  in  the  hurried  arrange- 
ments now  being  made  to  put  additional  furnaces  in  blast. 
Makers  are  steadily  quoting  56s.  6d.  per  ton  for  mixed 
Bessemer  numbers,  net  f.o.b.  The  shipments  of  pig  iron  during- 
the  past  year  show  decreases  compared  with  1903  of  about 
41,000  tons  for  Scotland,  32,500  tons  for  Cumberland,  and 
about  202,000  tons  for  Cleveland.  The  number  of  furnaces 
in  blast  at  the  close  of  the  month  were :  85  in  Scotland,  77 
in  Cleveland,  and  26  in  Cumberland,  against  85,  77,  and  23 
respectively  at  the  end  of  1903.  The  stocks  of  pig  iron  in  the 
public  stores  continued  to  increase,  and  at  the  end  of  December 
the  aggregate  quantity  held  was  37,884  tons  greater  than 
on  the  1st,  and  88,993  tons  greater  than  on  January  1st,  1904. 
The  figures  for  the  individual  stores  are  as  under : 


Public  Stores  Stocks  of  Pig  Iron. 


Dee.  1st. 

Dec.  30th. 

Jan.  1st,  1904. 

Tons. 

Tons. 

Tons. 

10,1)70 

11,501 

9,290 

Connal's,  at  Middlesbrough   

1.10,760 

187,510 

100,040 

Counal's,  at  Middlesbrough,  hematite 

300 

300 

300 

12,642 

12,342 

13033 

173,772 

211,606 

122,663 
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On  the  London  Metal  Exchange  the  daily  settlement  price  for 
Scotch  pig-  iron  fluctuated  between  52s.  3d.  and  53s.  9d.  during 
the  month,  53s.  6d.  being  the  official  quotation  on  and  after 
the  27th.  Cleveland  quotations  had  a  wider  range,  the  lowest 
for  the  month  being  47s.  on  the  9th,  and  the  highest  51s. 
on  the  27th.  Hematite,  after  dropping  to  55s.  on  the  13th, 
subsequently  advanced,  reaching  56s.  9d.  at  the  close  of  the 
month.  The  course  of  pig-iron  prices  during  the  past  year  is 
shown  by  the  following  table  : 

Monthly  Average  Settlement  Prices  of  Pig  Iron  on  the  London 
Market  in  1904. 

For  the  corresponding  figures  for  previous  years,  see  page  59  of  vol.  xxix. 


1904. 

January  

February   ", 

March  

April   

May   

June   ' 

July   

August   

September   

October  

November  

December  

The  Year  1904  

The  Year  1903  

The  Year  1902  

The  Year  1901  

The  Year  1900  


Scotch. 


49  9 

50  5 

51  7 

52  2$ 
61  10 
51  1 
51  9 

5i  ibi 

50  6 


50 
51 

53 

51 
52 
54 


53  11 
69  4 


Cleveland. 


s.  d. 

42  3$ 

42  7 

43  0 

44  7 
44  0 

42  8 

42  SJ 

43  21 
43  0 
43  9 
48  11 


Hematite. 


s.  d. 
52  6.J 

52  10 

53  Si 

54  I)  J 
54  0 

52  101 

53  0 


52 
52 


42 
40 


49  2.1 


52  0 

53  9g 
55  8 


The  highest  settlement  prices  during  the  past  year  were: 
Scotch  53s.  9d.,  Cleveland  51s.,  and  hematite  56s.  9d.;  and  the 
lowest,  Scotch  49s.  9d.,  Cleveland  41s.  7-Jd.,  and  hematite 
52s.  3d. 

Man  uf  art  a  reel  Iron  and  Steel. — The  usual  press  of  work  on 
old  contracts  immediately  preceding  a  holiday  period  kept 
the  mills  and  forges  well  employed  in  7nost  districts  during 
December.  Current  business,  however,  is  of  small  volume,  and 
barely  sufficient  to  test  prices.  There  was  a  fair  amount  of 
activity  at  the  steel  rail  mills  in  the  Barrow  district.  The 
new  business  coming  forward  is,  however,  small,  as  orders 
have  lately  been  withheld  somewhat  in  apprehension  of  any 
change  which  may  take  place  in  connection  with  the  new 
international  rail  pool.  Heavy  sections  are  now  at  ,£4  5s.  per 
ton,  net  f.o.b.  At  Glasgow,  steel  makers  are  fairly  well 
booked  with  orders,  although  the  mills  are  not  yet  running 
to  their  full  capacity.  Prices  keep  firm  on  the  basis  of 
£5  15s.  per  ton,  less  5  per  cent,  for  ship  plates,  with  some 
makers  holding  for  £5  17s.  6d.  The  recent  improvement  in 
the  steel  trade  generally  was  maintained,  but  no  further 
development  took  place.  Prices  in  the  Midlands  remain  steady, 
with  Bessemer  billets  at  ,£4  5s.  to  ,£4  7s.  6d.;  Siemens,  £i 
12s.  6d.  to  £4.  15s.;  mild  steel  bars,  ,£6  to  ,£6  5s.;  girder 
plates,  £6  to  £6  2s.  6d. ;  boiler  plates,  £6  15s.  to  t£7  5s. ; 
girders,  £5  10s.  to  ,£6;  and  angles,  £5  5s.  to  £5  10s.  Makers 
of  best  bar  iron  are  steadily  employed,  and  their  quotations 
remain  at  ,£8.  Comman  unmarked  sorts  are  in  unsatisfactory 
demand,  and  business  is  difficult  at  £5  15s.  per  ton. 

Copper  opened  the  month  with  a  strong  tone,  and  on 
influential  purchases  prices  rose  to  some  extent.  Subsequent 
realisations  by  "bulls"  and  some  "bear"  selling,  however, 
soon  forced  values  back  again,  the  downward  move- 
ment being  assisted  by  the  unfavourable  statistics,  which 
showed  the  visible  supply  to  have  increased  to  over  16,000 
tons,  as  compared  with  14,423  tons  at  the  middle  of  November. 
The  stocks  in  England  and  France  were  also  larger,  at  9,344 
tons.  The  standard  market  was  held  in  check  more  or  less 
throughout  the  whole  month  by  realisations  and  "  bear  "  sales, 
as  there  is  a  strong  impression  in  some  quarters  that  prices 
have  been  raised  too  quickly.  On  the  London  Metal  Exchange 
(he  daily  settlement  price  for  standard  copper  fluctuated 
between  £65  2s.  6d.  on  the  9th  and  £68  2s.  6d.  on  the  30th, 


the  average  for  the  whole  month  being  £66  6s.  6£d.,  which 
ccmpares  with  the  figures  for  previous  months  as  under: 

Monthly  Average  Settlement  Prices  ok  Standard  Cori'Eit  on 
the  London  Market  in  1904. 
For  corresponding  figures  for  previous  years  see  page  60  of  vol.  xxix. 


1901. 


January  . 
February 
March  . . . 
Ajiril    . . . 

May  

June    . . . 


£    s.  d. 

57  12  6 

50  10  10 

57  5  7 

58  5  9 
57  8  6 
5(i    8  7 


1904.  £   s.  d. 

July   ; . .  57    5  4 

August                            :  56  19  3 

(September    57  13  6 

October  |  59  18  11 

j 

November   65    1  11 

December    66   6  6 


The  average  value  over  the  whole  year,  together  with  the 
highest  and  lowest  official  quotation  during  the  year,  and 
also  the  coriesponding  figures  for  recent  years  is  given  below: 


Year. 

Average  daily 
settlement  pricj 
throughput  rear. 

Highest  daily 
settlement  price 
during  year. 

Lowest  daily 
settlement  price 
during  year. 

£   s.  d. 

£    a.  d. 

£    s.  d. 

1904 

58  11  5 

68    2  6 

55    2  6 

1903 

58   0  8 

66  12  6 

52   7  6 

1902 

52    8  10 

56    5  0 

45    5  0 

1901 

66  16  2 

73    0  0 

47  10  0 

1900 

73  10  11 

79    2  6 

69    2  6 

Tin. — The  chief  item  of  interest  in  tin  during  December 
was  the  disappearance  of  the  heavy  backwardation  lately 
ruling,  owing  to  the  more  liberal  offers  of  near  metal.  Deal- 
ings were  cn  a  fairly  extensive  scale,  although  largely  pro- 
fessional, the  uncertainty  regarding  the  position  still  having 
the  effect  of  retarding  business  with  cousnmers.  The  Straits 
showed  but  little  inclination  to  sell  at  the  present  level,  and 
the  Chinese  houses  even  re-purchased  quantities  previously 
sold.  The  daily  settlement  price  for  Straits  tin  on  the  London 
Exchange,  after  dropping  from  ,£135  5s.  on  the  1st,  to 
£131  12s.  6d.  on  the  8th,  subsequently  advanced  to 
£135  15s.  on  the  16th.  The  advance,  however,  was  not  main- 
tained, and  £132  was  quoted  on  the  21st.  After  this  latter 
date  a  second  advance  took  place,  and  £135  was  again  reached 
on  the  29th.  English  ingots  at  the  close  of  the  month  were 
fetching  ,£135  10s.  to  £137  10s.  The  course  of  tin  values 
the  past  year  is  well  shown  by  the  following  figures,  giving 
the  monthly  average  settlement  prices  for  Straits  tin  on  the 
London  market.  Corresjjonding  figures  for  some  previous 
years  will  be  found  on  page  60  of  vol.  xxix. 

Monthly  Average ISettlement  Prices,oe  Straits  Tin  on  the 
London  Market  in  1904. 


1904 

January   

February 

Marcli  

April   

May  '  

June  


's. 

d. 

1904. 

£  s. 

d. 

130 

9 

:i 

119  17 

10 

1 25 

11 

122  5 

0 

126 

8 

3 

126  7 

4 

127 

5 

6 

130  11 

0 

125 

6 

182  1'.' 

10 

119 

11 

:i 

133  13 

1 

Over  the  whole  year  the  average  value  works  out  at 
£126  13s.  lid.,  which  compares  with  previous  years  as  under: 


Year. 

Average  daily 
settlement  price 
throughout'year. 

Highest  daily 
settlenn  nt  price 
during  year. 

Lowest  daily 
settlement  price 
during  year. 

£ 

%* 

£ 

d. 

£ 

s.  d. 

1904 

126 

13 

11 

136 

10 

0 

116 

12  6 

1903 

127 

4 

0 

140 

10 

0 

111 

10  0 

1902 

120 

15 

4 

137 

0 

100 

10  0 

1901 

IIS 

12 

133 

0 

0 

100 

10  0 

1900 

133 

15 

8 

162 

0 

0 

10S 

10  0 
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Liad  has  ruled  dull  and  without  any  marked  feature.,  and 
shows  very  little  variation  in  values  on  the  month.  The 
demand  from  consumers  practically  ceased  towards  the  end  of 
the  month.  Spanish  lead  ranged  from  ,£12  lis.  3d.  to 
.£'12  18s.  9d.,  the  latter  figure  being  the  top  price  both  on  the 
1st  and  30th  of  the  month/  English  lead  ruled  about  £13  2s.  6d. 
per  ton  throughout  the  month.  The  imports  of  lead  into 
England  during  November  were  21,851  tons,  9,637  tons  of  which 
came  from  Spain,  8,263  tons  from  Australia,  and  2,411  tons  from 
America.  The  exports  were  3,089  tons  of  English  and  1,962 
tons  of  foreign.  The  imports  for  the  eleven  months  to  November 
30th  show  an  increase  on  the  year  of  17,900  tons.  The  average 
price  of  Spanisli  for  November  was  £12  17s.  10d.,  against 
£11  2s.  3d.  for  the  same  month  last  year. 

Spelter. — Producers  remained  firm,  and  appear  to  be  so 
well  sold  that  they  can  view  the  temporary  fluctuations  with 
indifference.  An  improvement  is  expected  when  the  present 
realisations  have  ceased.  Eeports  from  the  galvanisers  con- 
tinued moderately  good.  G.O.B.'s  during  the  month  fluctuated 
between  .£24  10s.  and  £25  5s.,  the  latter  figure  being  the  price 
asked  on  the  30th.    Specials  ruled  5s.  dearer. 

Antimony  remained  in  steady  demand  at  the  recent  advance, 
the  price  still  being  £38  to  .£40. 


STAY  BOLTS,  BRACES,  AND  FLAT  SURFACES.* 

By  R.  S.  Hale. 

Attention  is  called  by  Mr.  Hale  to  the  different  rules  for 
allowable  stress  in  stay  bolts,  which  varies  6,000  lb.  per  square 
inch  in  the  ruling  for  British  Lloyd's  for  stays  over  I  V  in. 
diameter.  Mr.  Hale  calls  attention  to  the  fact  that  none  of 
the  rules,  except  one  advocated  by  the  Hartford  Boiler  Insurance 
Company,  which  allows  7,500  lb.  on  long  stays  and  4,800  lb.  on 
short  stays,  takes  any  account  of  the  difference  in  stress  brought 
on  stavs  in  proportion  to  their  length,  due  to  the  change  in 
the  expansion  of  the  plates.  In  short  braces,  such  as  those 
in  locomotive  fireboxes,  difference  in  expansion  between  the 
inside  and  outsile  sheets  produces  bending  stress  in  the  stays 
in  audition  to  the  direct  pull  due  to  steam  pressure,  and  this 
excessive  stress  tends  to  increase  the  coriosion  so  that  the  stays 
often  become  of  dangerously  small  cross-section. 

Mr.  Hale  places  the  length  at  which  bending  action  should 
be  taken  into  account  as  2  ft.  He  contends  that  for  braces 
h  nger  than  this  the  same  stress  may  be  allowed  as  in  boiler 
plates,  viz.,  12,000  1b.  per  square  inch  for  steel  and  10,000  1b. 
for  iron.  He  advocates,  also,  the  allowance  of  Jin.  in  the 
diameter  of  the  brace  to  take  care  of  the  effect  of  corrosion. 
This  would  give  for  a  brace  1  in.  in  diameter  a  net  section  £  in. 
in  diameter,  which,  at  12,000  lb.  per  square  inch  on  the  net 
section,  would  give  9,2001b.  per  square  inch  stress  on  the  gross 
section  of  the  stay  when  new. 

On  short  braces,  a  working  stress  due  to  tension  alone  is 
rec<  mmended  of  9.0001b.  per  square  inch  on  the  net  section 
after  subtracting  Jin.  from  the  diameter  for  braces  less  than 
24  in.  long;  if  less  than  12  in.  long,  a  stress  of  8,0001b.  is 
recommended;  if  less  than  6  in.  long,  7,0001b.;"  if  less  than 
tin.  long,  5,0001b.  Mr.  Hale  states  that  while  this  variation 
docs  not  agree  with  theory,  it  agrees  with  the  best  practice 
of  locomotive  boiler  makers,  and  will  take  care  of  the  stress  due 
to  bending. 

After  comparing  various  rules  for  the  pitch  of  stays,  and 
showing  results  obtained  in  a  number  of  cases  by  the  use  of  the 
different  rules,  Mr.  Hale  concludes  that  the  simplest  formula 
and  that  which  agrees  with  theoretical  considerations  is  the 
best,  since  there  is  but  slight  variation  between  the  result 
fbtained  by  these  rules  and  empirical  equations,  and  it  is  likely 
that  the  empirical  equation  will  appl--  only  to  a  small  range 
and  to  special  cases.  He,  therefore,  recommends  the  use  of 
the  rule :  Working  pressure  =  a  constant  x  the  square  of  the 
thickness  of  the  plate  4-  the  square  of  the  pitch  between  the 
centres  of  the  stays — 

P  =  KF-  +  p2. 

For  equal  stress  in  bolts  and  plates,  according  to  the  formula 
used  by  Unwin,  the  diameter  of  the  stay  should  be  2'4  times 
the  thickness  of  the  plate,  whatever  the  pitch.  The  only  other 
point  to  be  determined  is  the  choice  of  the  constant  in  the 
rule  for  working  pressure. 

From  consideration  of  various  rules,  experiments,  and  experi- 
ences of  boiler  inspectors,  Mr.  Hale  advocates  as  the  constant 
for  riveted  stays,  100  to  115;  for  stays  with  screw  ends  and 
nut  and  washers  or  with  crowfoot  ends  riveted  on,  140;  where 
washers,  or  channel  or  angle  iron  riveted  to  the  boiler  head 
are  used,  the  constant  may  be  as  high  as  200  to  250.  If  a  boiler 
is  to  be  designed  for  long  life,  the  constant  should  be  reduced 
by  some  20  per  cent. 


*  Abstract  of  a  paper  presented  before  the  American  Society  of  Mechanical 
Engineers. 


NOTICES    OF    MEETINGS,  &C 


Institution  of  Mechanical  Engineers. — January  20th, 
papers  to  be  read  and  discussed  collectively:  "  Some  Impressions 
of  American  Workshops,"  by  Mr.  A.  Gcinson;  "Waterworks 
Pumping  Engines  in  the  United  States  and  Canada,"  by  Mr. 
I.  Ban- ;  "Some  Features  in  the  Design  and  Construction  of 
American  Planing  Machines/'  by  Mr.  A.  Kenrick;  "Engines 
at  the  Power  Stations,  and  at  St.  Louis  Exhibition,"  by  Mr.  A. 
Saxon. 

Institution  op  Marine  Engineers. — January  16th,  address 
of  the  president,  the  Hon.  C.  A.  Parsons,  and  presentation  of 
the  Denny  gold  medal.  January  20th,  conversazione  and  ball 
at  Liverpool  Street  Station  Hotel. 

Junior  Institution  of  Engineers. — January  13th,  "  The 
Theory  of  the  Incandescent  Mantle."  by  Prof.  Y.  B.  Lewes. 

Rugby  Kngineering  Socibty. — -January  19th,  lecture  by 
Mr.  II.  S.  Meyer,  "  A  Novel  System  of  Electric  Traction." 

Bradford  Enginekrino  Society. — January  18th,  annual 
dinner. 

Institution  of  Electrical  Engineers. — Manchester 
section:  January  17th,  Mr.  H.  W.  Wilson,  "Electric  Driving 
in  Textile  Factories."  Birmingham  section:  January  18th, 
ordinary  meeting. 

Glasgow  Technical  College  Scientific  Society. — 
January  21st,  "Notes  on  Tool-room  Organisation  and  Practice/-' 
by  G.  Blair,  Esq.,  B.Sc. 

Institution  of  Mechanical  Engineers. — January  20th, 
nomination  for  annual  election  of  officers. 

Manchester  Association  of  Engineers. — January  14th, 
Mr.  K.  M.  Neilson,  "  A  Comparison  of  Different  types  of  Steam 
Turbines." 


LAUNCHES  AND  TRIAL  TRIPS. 


Germanic- — On  January  5th,  the  new  steel  screw  steamer 
Germanic,  recently  Launched  by  Irvines  Shipbuilding  and  Dry 
Docks  Company  Limited,  West  Hartlepool,  and  built  to  the 
order  of  Messrs.  W.  H.  Cockerline  and  Company,  Hull,  pro- 
ceeded to  sea  for  her  trial  trip.  She  is  of  the  following 
dimensions:  342  ft.  by  49  ft.  6  in.  by  25  ft.  2  in.,  and  of  a  large 
measurement  cargo  capacity.  The  vessel  is  built  to  Lloyd's 
highest  class  under  special  survey  and  is  of  the  single-  deck 
type,  having  poop,  bridge,  and  top-gallant,  forecastle.  A 
double  bottom  is  fitted  throughout  on  the  cellular  principle 
for  water  ballast,  and  the  fore  and  after  peak  tanks  are 
arranged  as  trimming  tanks.  She  is  constructed  with  deep 
frames  and  longitudinal  stringers,  giving  clear  holds  for  the 
storing  of  bulky  cargoes.  Six  water-tight  bulkheads  divide 
the  holds  into  seven  water-tight  compartments,  and  each  hold 
is  fitted  with  iron  grain  divisions.  She  also  has  extra  large 
cargo  hatches,  and  is  equipped  with  double  derricks  at  each 
hatch;  five  steam  winches  which  are  supplied  with  steam  from  a 
vertical  multitubular  donkey  boiler,  and  is  replete  with  all  the 
latest  improvements  for  rapid  loading  and  discharging.  A 
powerful  quick-warping  steam  windlass  is  fitted  forward  for  the 
working  of  the  cables,  and  steam  steering  gear  is  fitted  amid- 
ships with  hand  screw  gear  aft.  Accommodation  for  captain 
and  officers  is  provided  in  poop,  and  that  for  engineers  is 
arranged  in  houses  on  the  bridge,  and  the  seamen  and  firemen 
under  top-gallant  forecastle.  The  sanitary,  ventilating,  and 
lighting  arrangements  have  received  special  attention  and 
have  been  effected  on  the  most  approved  lines.  Engines  of  the 
triple-expansion  type  have  been  supplied  and  fitted  by  Messrs. 
Richardson,  Westgarth.  and  Company  Limited,  Hartlepool, 
having  cylinders  23J  in.,  39  in.,  and  56  in.  by  45  in. ;  two  single- 
ended  boilers,  each  16  ft.  by  10  ft.  6  in.,  working  at  a  pressure 
of  180  lb.  The  vessel  has  been  supervised  during  construction 
on  behalf  of  the  owners  by  Mr.  G*.  H.  Strong,  M.I.N. A.,  who 
represented  them  at  the  trial.  After  adjusting  the  compasses  a 
series  of  runs  were  made  and  a  mean  speed  of  11  knots  was 
obtained,  the  engines  working  smoothly  and  well. 

Cruz  de  Malta. — The  Grangemouth  and  Greenock  Dock- 
yard Company,  Grangemouth,  launched  on  January  6th  a 
steel  twin-screw  steamer  to  the  order  of  Miguel  I.  Vucassovich, 
Buenos  Ayres,  for  service  on  the  River  Plate  and  coast.  The 
dimensions  of  the  vessel  are  235  ft.  by  37  ft.  by  13  ft.  moulded, 
and  she  is  designed  to  carry  a  large  dead  weight  on  a  small 
draught  for  coasting  and  river  service.  She  is  classed  to 
Bureau  Veritas  highest  class  for  this  work,  and  is  of  the  raised 
riunrter  deck  type.  Special  arrangements  have  been  made  for 
the  working  of  cargo  and  ship  in  view  of  the  special  trade  for 
which  she  is  intended.  She  is  fitted  with  steam  windlass,  steam 
steering  gear,  capstan,  steam  winches,  electric  light,  etc.  Twin- 
screw  triple-expansion  engines  will  be  supplied  by  Messrs.  J.  G. 
Kincaid  and  Company,  Greenock,  for  a  high  rate  of  speed. 
The  ship  was  named  Cruz  de  Malta. 
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Harmony-— Ou  January  7th,  1903,  Messrs.  Furness,  Withy, 
and  Company  Limited,  Hartlepool,  launched  the  large  steel 
screw  steamer  Harmony,  a  sister  vessel  to  the  steamship 
Harcalo  and  Harmonic,  recently  launched  for  Messrs.  J.  and  C. 
Harrison  Limited,  66,  Mark  Lane,  London,  E.G.  The  vessel 
exceeds  335  ft.  in  length,  is  built  on  the  deep  frame  principle, 
with  a  measurement  capacity  of  264,126  cubic  feet.  She  is 
of  the  single  deck  tyjje,  with  poop,  bridge,  and  forecastle,  and 
takes  Lloyd's  highest  class.  The  hatches  are  of  large  size 
:;ud  specially  arranged  for  the  carriage  of  large  Pensacola  logs, 
bulky  eases,  etc.  Wood-shifting  boards  are  arranged  throughout 
the  holds.  Cellular  double  bottom  is  fitted  all  fore  and  aft 
for  water  ballast,  as  well  as  the  after  peak.  Ten  winches  of 
powerful  make  will  be  made  and  fitted  by  Furness,  Withy,  and 
Company  Limited;  patent  combined  steam  and  hand  steering 
gear  will  be  fitted  in  house  at  after  end  of  bridge  deck.  Large 
multitubular  donkey  boiler,  direct  steam  patent  windlass, 
stockless  anchors,  and  all  the  most  modern  appliances  and 
auxiliary  machinery  will  be  fitted.  Accommodation  for  the 
master  and  officers  will  be  fitted  up  in  large  steel  deckhouse  on 
the  bridge  deck,  engineers  in  sidehouses,  and  crew  under  top- 
gallant forecastle.  Triple-expansion  engines  will  be  supplied 
and  fitted  by  Messrs.  Richardson,  Westgarth,  and  Company 
Limited,  Hartlepool,  with  cylinders  23,  40,  65,  by  42  in.  stroke; 
two  single-ended  boilers  15  ft.  6  in.  by  10  ft.  6  in.  long,  to 
German  law  requirements,  and  working  at  a  pressure  of 
2001b.  ijer  square  inch.    The  vessel  was  named  Harmony. 

Ada. — Messrs.  the  Laxevaags  Engineering  and  Shipbuilding 
Company,  Bergen,  Norway,  launched  on  7th  January,  1905,  the 
steamship  Ada,  built  to  the  order  of  S.  L.  Christie,  Esq.,  of 
13ergen.  The  principal  dimensions  are:  Length  extreme, 
239  ft.;  breadth,  36  ft.;  depth  moulded,  16  ft.  9  in.  The 
machinery  is  also  constructed  by  the  Laxevaags  Company,  the 
cylinders  being  16Jin.  by  27  in.  by  44  in.  diameter,  by  30  in. 
stroke.    The  -working  pressure  is  1801b.  per  square  inch. 

Irma . — On  January  5th  Sir  Eaylton  Dixon  and  Company 
Limited  launched  from  their  Cleveland  Dockyards,  Middles- 
brough, a  steel  screw  tourist  and  passenger  steamer  254  ft. 
by  32  ft.  8  in.  by  23  ft.,  built  to  the  order  of  Messrs.  Det 
Bergeuske  Dampskiboselskab,  of  Bergen,  and  intended  for  their 
tcurist  and  passenger  service  between  this  country  and  the 
fjords  of  Norway.  Tri-compouud  engines  will  be  fitted  bv 
Messrs.  J.  Dickinson  and  Sons,  Sunderland,  having  cylinders 
22,  36,  and  60  by  36  in.  stroke,  supplied  with  steam  by  one 
large  double-ended  boiler  working  at  175  lb.  pressure".  On 
leaving  the  ways  the  vessel  was  named  Irma. 


NAVAL  NOTES. 

Edgard-Quinet.— This  new  French  armoured  cruiser  recently 
laid  down  at  Brest  will  be  the  largest  cruiser  as  yet  built  for 
the  French  navy.  Her  displacement  is  to  be  14,300  tons  at 
26  ft.  6  in.  draught;  her  length  "will  be  528  ft.,  and  beam 
69  ft  4  in.  She  will  be  fitted  with  triple  screws  and  three 
sets  of  engines  developing,  together,  40,000  indicated  horse 
power,  and  giving  the  vessel  a  speed  of  24  knots.  The  ordinary 
coal  stowage  is  to  be  1,500  tons,  but  the  ship  will  be  able  to 
carry,  if  necessary.  2.400  tons,  giving  a  radius  of  action  at  a 
a  10-knot  speed  of  7,000  and  12,0D0  miles  respectively.  The 
type  of  boilers  to  be  installed  has  so  far  not  been  decided. 
The  following  comparative  table  of  recently-constructed  cruisers 
will  be  of  interest:  — 


H.M.S. 

Drake. 

H.M.S. 

Black 
Prince. 

U.S.A.  U.S.A. 
California  Tennessee 

French 
cruiser 
Leon- 
Ganibetta 

French 
cruiser 
Edgard- 
Quinet. 

Displacement,  in 

tons  

14,100 

13,500 

13,400 

16,000 

12,550 

14,300 

Length,  in  feet . . 

5291 

480  , 

502 

5041 

482 

528 

I.  H  I'  

30,000 

23,500 

23,000 

25,000 

27,500 

40,000 

Speed,  in  knots. . 

23 

221 

22 

24 

2  0-2  in. 

H  9'2in. 

4  Sin. 

4   10  in. 

4  7"6iu. 

2  d-4in. 

16   I.  in. 

10  0  in. 

14  Cin. 

16  6  in. 

16  6  4  in. 

16   6-4  iu. 

14  I2pdr 

20  Spdr. 

IS  Updr 

22  14pdr 

22  3pdr. 

S  6pdr. 

4  3pdr 

12  3pdr. 

12  3pdr. 

16  Spdr. 

The  Tsar  has  functioned  the  expenditure  of  ,£160,000,000  for 
re-building  the  Russian  navy,  the  programme  of  construction 
of  which  is  to  occupy  ten  years.  The  ships  which  it  is  already 
decided  to  build,  and  the  delivery  of  '>  hieh  is  provided  for  in 
three  and  five  year",  are  eight  battleships  of  the  Slava  type, 
eight  battleships  of  the  Andrei  Pervosvanni  type,  six  cruisers 
of  flip  Bayan  type,  six  cruisers  of  an  improved  Novik  type,  and 
six  of  the  Bogatyr  type;  50  destroyers  of  500  tons,  100  torpedo 
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boats  and  destroyers  of  from  150  to  350  tons,  ten  mine-laying 
craft  of  the  Yenisei  type,  and  four  floating  workshops  of  the 
Kamchatka  type. 

Ness. — The  twin-screw  torpedo-boat  destroyer  Ness  wa^s 
successfully  launched  from  the  Cowes  yard  of  Messrs.  J.  S. 
White  and  Company  Limited,  on  January  6th.  The  Ness  is  one 
of  the  new  25-1-  knot  class,  and  has  a  length  of  230  ft.  over  all, 
with  a  beam  of  21-  ft.  Her  propelling  machinery  comprises  two 
sets  of  three-cylinder  triple-expansion  engines,  the  cylinder 
diameters  being  20i  in.,  31  in.,  and  48  in.,  and  the  piston  stroke 
20  in.  The  two  sets  are  designed  to  develop  a  total  of  7,000 
I.H.P.  when  running  at  350  revolutions  per  minute.  There  are 
four  boilers  of  the  White-Forster  water-tube  type,  constructed 
for  a  working  pressure  of  2501b.  per  square  inch,  and  having  a 
combined  total  heating  surface  of  15,600  square  feet,  and  254 
square  feet  of  grate  area.  It  is  expected  that  the  Ness  will  be 
running  her  steam  trials  by  the  end  of  March. 

Gala- — His  Majesty's  torpedo-boat  destroyer  Gala*  the  fifth 
of  six  destroyers  of  the  new  type  being  built  by  Messrs.  Yarrow 
and  Company,  Poplar,  for  the  British  Admiralty,  was  success- 
fully launched  on  the  7th  January.  The  dimensions  of  these 
vessels  are  as  follow:  Length,  225  ft.,  and  beam  23  ft.  6  in. 
They  are  fitted  with  four-cylinder  triple-compound  engines  and 
tour  Yarrow  boilers.  The  engines  of  these  vessels  are  balanced 
on  the  Yarrow,  Sehlick,  and  Tweedy  system. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1885.  Manhole  Jointing. — Can  any  reader  recommend  me  a  good 
manhole  jointing  .'  We  use  ^  in.  round  jointing,  and  I  don't  feel 
satisfied  with  it,  being  afraid  it  will  blow  out  and  do  injury. — 
Very  Old  Header. 

A  nswer. — I  consider  you  are  wrong  iu  using  a  round  packing,  as 
you  say  you  do,  for  manhole  jointing,  but  this  greatly  depends 
upon  the  pressure  you  are  working  at.  Certainly  for  a  high- 
pressure  boiler,  this  cannot  be  considered  satisfactory.  The  metal 
surfaces  of  the  two  flanges  you  will  doubtless  find  have  been  tooled, 
in  which  case  the  thinner  the  packing  the  better.  A  good  red- 
lead  joint,  with  say  two  turns  of  a  thin  asbestos  cord,  or  as  is  some- 
times used,  a  piece  of  string  should  make  a  thoroughly  steam  and 
water-tight  joint.  Mud  holes  and  hand  holes  in  boilers  usually  have 
a  packing  ring,  usually  elliptical  in  section,  and  made  of  asbestos, 
and  of  the  exact  size  to  fit  on  the  centering  flange  of  the  cover. 
These  rings  should  be  thoroughly  soaked  in  oil  for  several  days 
before  being  used.  They  can  be  had  from  any  engineers'  stores. — 
Waldex. 

1870.  Bevel  Gearing. — I  should  be  glad  if  any  of  your  readers  would 
give  me  their  opinion  on  the  gearing  as  shown.  The  engine  makes 
60  revolutions  per  minute,  and  the  wheels  at  B  have  one  tooth 
difference,  say  about  3  ft.  diameter.    The  cross  lines  C  and  D  make 


about  100  revolutions.  Would  it  be  possible  to  effect  economy  iu 
power  and  coal  t>y  replacing  the  wheels  at  B  with  new  ones  of 
iarger  diameter,  or  could  the  gears  be  changed  iu  any  way  to  effect 
economy  ?  The  engines  and  cross  line  speeds  must  not  be  varied. — 
Inquirer. 
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Answer. — If  the  teeth  of  the  wheels  at  B  are  properly .propor- 
tioned, there  would  be  no  benefit  in  changing  them  for  others.  It 
makes  no  difference  whether  the  ratio  of  the  gearings  are  changed 
at  B  or  at  C  and  D,  as  long  as  you  get  your  initial  and  final  shaft 
speeds  correct.  The  frictional  losses  are  fairly  heavy  with  bevel 
gearing,  and  if  you  could  arrange  to  transmit  the  power  from 
the  engine  crank  shaft  to  the  two  line  shafts  direct  by  means  of 
spur  wheels,  you  should  obtain  a  more  efficient  gear.— Walden. 

1881.  Testing  Marine  Engines  and  Boilers.— Too  much  coal 

is  being  used  on  a  small  steamer,  and  I  shall  be  glad  if  any  one 
will  kindly  show  me  how  to  find  out  whether  it  is  the  engine  or 
boiler  that  is  at  fault  in  using  so  much  coal.  The  engines  are 
triple-expansion  surface  condensing.  High-pressure  cylinder  13  in., 
intermediate  21  Jin.,  low-pressure  35  in.,  common  stroke  of  24  in. 
Revolutions  108  per  minute,  ordinary  marine  type  of  boiler, 
working  pressure  200  lb.  per  square  inch,  natural  draught.  Say  I 
ran  a  trial  trip  of  a  few  hours'  duration  ;  how  should  I  proceed  ? 
How  should  I  find  out  the  amount  of  water  evaporated  per  pound 
of  coal,  &c.  ?  The  feed  water  is  pumped  direct  from  hot  well  into 
boiler.    Any  information  will  be  thankfully  received. —  Coal. 

Answer. — If  you  are  using  more  than  1  '75  lb.  of  coal  per  I.H.P. 
per  hour  for  this  class  of  engine,  it  is  not  working  economically, 
and  you  should  have  an  evaporation  of  about  81b.  of  water  per 
pound  of  coal  for  your  boiler  to  give  satisfaction.  Regarding  the 
test,  it  is  difficult  on  board  ship  to  accurately  measure  the  amount 
of  feed  water  pumped  into  boiler,  even  in  vessels  with  fresh-water 
tanks  under  boilers,  the  capacity  of  which  might  be  known.  It 
would  be  difficult  to  measure  the  drop  of  water  in  tank,  especially 
if  the  ship  were  rolling  at  the  time  of  test.  Of  course,  you  could 
measure  the  amount  of  steam  used  per  I.H.P.  from  a  set  of 
diagrams.  This  method  is  far  from  accurate,  as  it  does  not  take 
into  account  any  water  that  may  be  in  the  cylinders  due  to 
priming,  &c,  aud  to  get  reliable  results  the  water  should  be  actually 
measured.    However,  I  think  you  could  get  a  fair  approximation 


WATER  LEVEL 
AT  START 


WATER  LEVE. 
AT  FINISH  Or 
TEST 


of  the  water  evaporated  in,  say,  oue  hour's  test  by  the  following 
method  :  Assuming  your  boiler  to  be  12  ft.  diameter  by  10  ft. 
long,  let  it  feed  up  to  within  1  in.  of  top  of  gauge  glass,  then  shut 
off  suction  valve  on  feed  pumps,  and  at  the  end  of  the  test  measure 
the  fall  of  water  in  the  glass,  also  weighing,  of  course,  the 
amount  of  coal  consumed  during  same  period.  From  this  you  can 
obtain  the  cubic  contents  of  water  used,  thus  :  Taking  mean 
width  of  water  during  test  to  be  12  ft.  by  10  ft.  long,  by  9  6  in. 
difference  of  levels  during  tests,  this  would  =  12  x  10  x  '8  =  96 
cubic  feet.,  or  600  gallons,  or  6,000  lb.  Now  a  400  I.H.P.  engine 
will  consume  about  151b.  of  water  per  I.H.P.  =  400  x  151b.  = 
6,0001b.  ;  therefore,  if  your  boiler  compares  with  these  dimensions 
you  would  be  safe  in  making  an  hour's  run  without  the  water  in 
the  boiler  falling  too  low.  The  pounds  of  water  evaporated  is  now 
divided  by  the  pounds  of  coal  consumed,  this  giving  the  amount  of 
water  evaporated  per  pound  of  coal. — W.  H.  B. 


1869.  Brake  for  taking  B.H.P.  of  Turbine.— Will  any  reader  be 
kind  enough  to  answer  the  following  question  :  The  most  efficient 
kind  of  brake  for  taking  the  B.H.P.  of  turbine,  also  formula*  ? — 
Rotary. 

1874.  Air  Compressor. — Will  some  readers  kindly  give  me  their 
advice  how  to  prevent  the  delivery  valve  on  a  Corlis?  valve  air 
compressor  from  knocking,  and  what  they  think  the  cause  ?  There 
are  four  valves,  two  on  each  cylinder.  Only  one  gives  this  trouble. 
It  also  makes  air  throb  when  delivering  ? — W.  J.  H. 

1875.  Tempering  Dies  for  Stamping  Medals.— Will  any  reader 

state  the  kind  of  steel  and  process  of  tempering  dies  for  stamping 
medals  aud  similar  classes  of  work  in  silver  ? — Nagrom. 
1878.  Boiler  Leakage. — The  bottom  manhole  of  a  Lancashire  boiler 
continues  to  leak.  The  jointing  material  is  an  asbestos  ring  ;  both 
the  faces  are  good,  and  the  boiler  is  fitted  with  a  block.  Kindly 
advise  me  the  cause  of  this  and  of  a  remedy,  or  is  there  any 
method  of  treating  the  rings  before  putting  on? — Enuine  man. 

1882.  Economy  Of  Condenser. — Is  it  safe  and  practical  to  connect 
a  separate  condenser  and  air  pump  (driven  by  belt)  to  a  horizontal 
engine  with  11  in.  cylinder,  17  in.  stroke,  and  running  about 
120  revolutions  per  minute,  steam  pressure  75  lb.  per  square  inch, 
and  should  I  expect  much  increase  of  power  or  economy  of 
working? — Old  Subscriber. 


1883.  Brazing  Band  Saw- — If  a  handsaw  breaks,  how  can  I  braze 

the  two  ends  together  ? — J.  H.  C. 

1884.  Size  of  Boiler.- -Will  some  reader  explain  the  method  that  is 
adopted  for  finding  heating  surface  and  grate  area  of  any  boiler, 
and  the  amount  of  water,  also  size  of  funnel,  to  give  sufficient 
steam  that  is  required  by  an  ordinary  marine  engine  ?  Example  : 
Area  of  H.P.  piston  =  283-5  per  square  inch  ;  cut  off  of  stroke, 
'625  ;  stroke,  24  in.  ;  revolutions,  125  per  minute  ;  steam  pressure, 
1601b.  per  square  inch. — Boiler. 

1885.  Testing  Marine  Engines.— Many  thanks  to  Mr.  Holdcroft 
for  reply  to  above,  but  I  am  a  bit  in  the  daik  about  the  tank.  I 
assume  tank  is  connected  to  hot  well,  and  feed  suction  pipe 
connected  to  tank,  but  how  am  I  to  measure  the  water  used,  as 
pumps  will  be  taking  it  away  continually?  Shall  be  glad  if  you 
will  enlighten  me  a  little  as  to  manipulation  of  this  tank.  Also 
about  what  consumption  of  steam  per  I.H.P.  for  triple-expansion 
engines,  and  the  evaporation  per  pound  of  fuel  for  an  ordinary 
marine  boiler  would  be  considered  passable,  as  I  find  there  is  a  lot 
of  difference  in  results  published  in  various  papers  on  engine 
trials  ? — Coal. 


t  TO  CORRESPONDENTS. 

"Turbine." — The  best  book  on  the  subject  is  " The  St«am  Turbine," 
by  R.  M.  Neilson,  published  by  Longmans,  Green,  and  Co.  Limited. 

"J.  F.  W." — The  text  book  of  "Steam  and  Steam  Engine."  by  A. 
Jamieson,  14th  edition,  should  meet  your  requirements.  The  book 
can  be  had  through  our  office.    Price  10s.  6d. 


MISCELLANEA. 


Puhlic  Works,  hitherto  published  as  a  monthly  magazine 
devoted  solely  to  civil  engineering-,  will  in  future  only  appear 
quarterly. 

The  Amalgamated  Engineers'  Monthly  Journal. — Commencing 
with  this  mouth,  it  has  been  decided  to  start  a  new  series,  in 
which  will  appear  articles  by  professional  and  practised  writers 
in  addition  to  the  usual  business  matter.  The  subscription  is 
fixed  at  2s.  per  annum. 

A  letter  has  been  received  at  the  office  of  the  Holborn 
Borough  Council  from  the  Railway  Department  of  the  Board  of 
Trade  stating  that  after  full  consideration  the  Board  has 
approved  of  the  use  on  the  northern  tramways  of  a  slot,  not 
exceeding  1  in.  in  width,  in  connection  with  the  underground 
conduit  system  of  electrical  traction  proposed  to  be  adopted. 

The  Admiralty  have  appointed  a  committee  to  consider  the 
subject  of  communication  by  signalling  between  his  Majesty's 
ships  and  British  merchant  vessels.  The  president  is  Rear- 
Admiral  E.  H.  Gamble,  C.B.,  and  it  includes  representatives  of 
the  Royal  Navy,  the  Royal  Naval  Reserve,  the  Board  of  Trade, 
Lloyd's,  and  the  shipping  community. 

New  Automobile  Speed  Records. — Barney  Oldfield,  the 
holder  of  the  world's  track  championship,  has  succeeded  in 
flurther  reducing  all  automobile  records  from  two  up  to 
nine  miles  with  his  Peerless  motor  at  the  Agricultural  Park 
track,  Los  Angeles,  California.  The  new  records  are  as 
follow:  Two  miles,  1  min.  462/,  sec;  three  miles,  2  min. 
394/,  sec. ;  four  miles,  3  min.  35  sec. ;  five  miles,  4  min. 
29  sec. ;  six  miles,  5  min.  222/r,  sec. ;  seven  miles,  6  min. 
154/,  sec. ;  eight  miles,  7  min.  975  sec.;  and  nine  miles, 
8  min.  4  sec.  For  the  nine  miles  the  speed  works  out  at 
67'5  miles  per  hour. 

United  States  Shipping  in  1904. — The  report  for  1904  of 
the  Commissioner  of  Navigation  of  the  United  States  shows 
that  the  documented  tonnage  of  the  country  on  June  30th  was 
24,558  vessels  of  6,291,535  tons  gross,  exclusive  of  1,891  yachts 
of  74,452  tons  gross.  The  increase  during  the  fiscal  year  was 
204,190  tons  gross,  while  that  of  Britain  was  420,950  tons,  and 
that  of  Germany  201,146  tons.  It  is,  however,  added  that 
British  and  German  shipping  is  almost  wholly  engaged  in 
foreign  trade,  and  that  the  increase  in  registered  American 
trnnnge  was  only  9,992  tons.  During  the  fiscal  year  1,184 
vessels  of  378  542  tens  were  built  and  documented  in  the  States, 
compared  with  1,311  vessels  of  436,152  tons  in  the  previous  year. 
In  regard  to  shipbuilding  prospects  the  Commissioner  remarks 
that  the  completion  of  contracts  and  the  lack  of  new  orders  for 
steamers  have  left  the  principal  yards  with  little  work,  except 
on  ferryboats  for  railroads  and  on  Government  construction. 
For  the  first  time  since  1812  a  fiscal  year  has  passed  without 
the  building  of  a  square-rigged  ship  in  the  United  States.  The 
square-rigged  tonnage  now  amounts  to  only  320  vessels  of 
360.730  tons  gross,  a  decline  of  9  per  cent  in  numbers  and 
tonnage  during  the  year.  At  the  present  rate  of  decrease  the 
square-rigged  fleet  will  have  totally  disappeared  in  less  than 
20  years. 
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UNBALANCED  ENGINES  AND  MACHINERY. 

The  unnecessary  strain  and  excessive  stress  caused  to  many 
engines  and  machines  from  the  fact  that  the  moving  parts 
are  unbalanced  would  appear  to  be  either  ignored  or  not 
appreciated  from  the  very  general  manner  in  which  many 
engines  and  machines  are  constructed  with  unbalanced 
members  thereon. 

It  is  almost  the  exception  to  find  ordinary  machines  con- 
structed in  a  manner  that  permits  of  uniformity  of  stress 
being  carried  by  the  various  members  of  the  machine. 
Tie  rods  are  arranged  in  positions  where,  for  one  movement 
of  the  engine,  they  are  compressed,  and  in  the  opposite 
movement  they  are  subjected  to  extension,  regardless  of 
the  fact  that  the  material  employed  is  not  equally  satisfac- 
tory when  under  tension  as  when  under  compression,  so 
that  the  molecules  of  the  metal  become  crippled  by  the 
fatigue  that  arises.  When,  sooner  or  later,  a  crystallisation 
of  the  fibres  occurs,  and  the  inevitable  fracture  or  crippling 
of  the  member  results,  the  trouble  is  described  as  being  due 
to  some  sudden  or  accidental  cause. 

Shafts  and  spindles  carrying  heavy  parts  are  commonly 
made  to  rotate  rapidly  in  one  direction,  and  are  then 
suddenly  reversed  to  run  with  equal  speed  in  the  opposite 
direction.  Reciprocating  piston  rods  are  urged  forward 
rapidly  in  one  direction  and  arrested  almost  without  any 
easement  of  the  load,  and  as  violently  urged  in  the  opposite 
direction.  The  bearings  of  engines  and  machines  are 
made  of  excessive  proportions,  to  provide  for  the 
contingencies  arising  solely  from  the  want  of  uniformity  of 
the  stresses  that  are  induced,  and  from  an  underbalancing 
of  that  load  that  has  to  be  carried. 

With  the  high  speeds  that  are  called  for  in  many  machines 
it  is  not  surprising  that  fracture  suddenly  results,  due 
more  from  the  fatigue  and  shock  of  the  material  than  from 
the  actual  weakness  of  the  parts  primarily  concerned.  To 
provide  against  this  want  of  load  balance  the  practice 
commonly  resorted  to  is  to  throw  in  extra  metal,  for  the 
purpose  of  making  up  by  metal  for  the  irregularity  of  the 
strains  that  may  possibly  be  thrown  upon  the  machine ; 
but,  seeing  that  the  whole  of  the  metal  thus  in  excess  is 
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still  subjected  to  the  condition  of  shock  and  liable  to 
fatigue,  due  to  the  underbalaocing  of  the  loads  carried  by 
it,  the  time  speedily  arrives  when  the  whole  of  the  material 
becomes  subject  to  the  same  deteriorating  conditions. 

There  is  no  difficulty  in  connection  with  many  movements 
of  some  common  machines  to  provide  counterpoise  members 
to  take  off  the  strain  or  the  load  that  is  to  be  carried  by 
many  of  the  most  important  parts  of  the  machines,  and  it 
is  instructive  to  compare  the  difference  in  practice  of 
American  and  English  engineers,  particularly  in  that  which 
pertains  to  engines  and  heavy  machine-tool  construction. 

One  of  the  advantages  connected  with  the  steam  turbine 
is  unquestionably  that  which  is  associated  with  the  true 
balancing  of  its  moving  members.  This  fact  has  been 
demonstrated  perhaps  most  conspicuously  by  the  steam 
turbine  generating  unit  of  600  horse  power  employed  at 
the  St.  Louis  Exhibition.  This  particular  turbine  motor 
was  started  on  its  run  on  June  20th  last,  and  was  stopped 
on  the  morning  of  Friday,  December  2nd,  after  a  continuous 
and  uninterrupted  run  of  3,962  hours,  while  the  machine 
was  making  3,600  revolutions  per  minute.  So  correctly 
disposed  were  all  the  moving  parts,  that  it  was  found  to 
be  in  perfect  condition  and  with  no  signs  of  wear,  the 
bearings  still  retaining  the  tool  marks  in  the  condition  in 
which  they  had  come  from  the  shops.  The  total  number 
of  revolutions  made  by  this  turbine  is  perhaps  a  record  in 
connection  with  continuity  of  run,  as  the  number  was 
855,792,000  revolutions,  a  lesson  alike  in  perfect  balancing 
and  in  the  advantages  of  the  turbine  for  continuous  and 
regular  working. 

We  regret  that  the  figures  quoted  in  the  leader  on 
"  Marine  Engineering,"  on  page  2  of  our  issue  of  the  6th 
inst.,  giving  the  tonnage  returns  of  1904  of  shipbuilding 
of  the  various  districts,  were  incorrect.  They  should  have 
been:  Clyde,  359,683  tons;  North-East  Coast,  592,890 
tons;  Belfast,  74,114  tons;  and  Thames,  17,246  tons. 


The  Council  of  the  Royal  Agricultural  Society  of  England 
have  decided  to  again  hold  a  show  at  Park  Royal.  Of  the 
sum  of  <£  10,000  stated  to  be  necessary  to  guarantee  the 
society  against  loss  from  holding  a  show  about  £6,000  had 
been  subscribed.  The  Great  Western  Railway  offered  to 
make  this  up  to  the  necessary  sum  required  to  meet  the 
loss,  if  any,  after  the  show,  on.  receiving  in  exchange  an 
equivalent  amount  of  shares  in  Park  Royal  Limited.  It 
was,  however,  finally  decided  to  hold  the  show  without 
accepting  of  this  offer,  the  dates  fixed  being  June  27th  to 
30th.  It  is  to  be  hoped  that  this  year  will  mark  a  turning 
point  in  the  financial  success  of  this  show,  as  its  benefit 
to  manufacturers  and  users  of  all  machinery  connected 
with  agricultural  pursuits  is  undoubted. 

The  London,  Brighton,  and  South  Coast  Railway  are 
following  the  lead  of  the  North-Eastern  and  Lancashire 
and  Yorkshire  Railways  in  deciding  to  equip  portions  of 
their  lines  for  electric  traction,  The  first  section  to  be 
worked  electrically  is  between  Battersea  Park  and  Peckham 
Rye,  and  next  from,  these  stations  to  the  termini  at  London 
Bridge  and  Victoria.  Although,  the  results  of  the  third- 
rail  system  with  continuous  current  have  been  satisfactory, 
it  has  always  been  recognised  that  greater  economy  could 
be  obtained  from  alternating  currents,  apart  from  the 
advantage  of  the  latter  in  doing  away  with  the  "live  rail," 
on  account  of  the  higher  pressures  that  can  be  used  with 
alternating-current  motors.  Owing  to  the  drawbacks  of 
polyphase  motors  in  commutator  sparking  and  heating  for 


the  purpose  of  traction,  many  attempts  have  been  made  to 
design  a  single-phase  motor,  so  as  to  obtain  the  greatest 
economy  and  efficiency  from  electricity.  Such  systems 
have  been  installed  both  on  the  Continent  and  in  Germany, 
the  German  State  Railways  having  adopted  it  for  their 
local  services  at  Hamburg  and  Berlin,  and  are  putting  it 
into  force  at  a  cost  of  six  or  seven  million  pounds,  but  the 
London,  Brighton,  and  South  Coast  Railway  will  be  the 
first  to  adopt  the  system  in  this  country.  It  is  calculated 
that,  owing  to  the  high  acceleration  obtainable  by 
this  system,  a  train  can  be  got  in  and  out  of  a  station  in 
two  minutes,  against  six  or  seven  minutes  for  a  steam  train, 
thus  affording  a  considerable  relief  (o  congested  traffic. 


Notwithstanding  a  slight  decrease  recorded  for 
December,  the  total  declared  value  of  the  exports  of  textile 
machinery  for  1901  shows  a  substantial  gain,  as  against 
either  of  the  two  immediately  preceding  years.  The  follow- 
ing table  gives  the  total  for  each  market  for  each  of  the  last 
three  years : — 


1002. 

1903. 

1904. 

£ 

£ 

£ 

404.S81 

418,366 

296.66S 

Germany   

526,677 

653,523 

962,722 

105,008 

143,880 

118,331 

661,989 

603,673 

540,410 

Other  countries  in  Europe!. . . . 

975,570 

1,081,242 

1 ,056,994 

China,  including  Hong  Kong. . 

23,311 

23,032 

23,6S1 

Japan  

77,898 

85,850 

135,539 

United  States  of  America  .... 

550,841 

522,565 

360,084 

Countries  in  South  America  .. 

1(14,000 

174,130 

233,300 

British  South  Africa  

30,011 

9,177 

8,316 

770,100 

825,503 

1,012,527 

10,105 

14,959 

15,764 

180,739 

173,904 

240,140 

Total   :  

4,510,645 

'  4,729,S94 

5,004,572 

The  increase  for  1901  as  against  1903  shows  a  substantially 
increased  ratio  as  compared  with  the  increase  in  1903  as 
against  1902.  It  is  most  noticeable  in  the  case  of  Germany, 
now  the  largest  buyer  of  British  textile  machinery  except 
India,  which  has  also  continued  to  increase  her  purchases. 
It  will  be  seen  from  the  total  for  the  year  that  the  purchases 
-of  machinery  for  textile  mills  in  South  America  now 
amount  to  a  very  respectable  sum.  Japan  also  has  been 
an  excellent  customer  to  the  textile  machinists  of  Lanca- 
shire during  the  past  year. 


The  President  of  the  Board  of  Trade  has  issued  a  report 
with  reference  to  the  resolution  adopted  by  the  Association 
of  Chambers  of  Commerce,  at  the  recent  meeting  in 
Manchester,  urging  on  the  board  the  necessity  for  a  further 
amendment  of  the  Patent  Laws  so  as  to  secure  the  forfeiture 
of  all  British  patents  for  inventions  and  registered  industrial 
designs  which  are  worked  or  made  abroad,  but  not  within 
the  United  Kingdom.  The  Board  of  Trade  points  out 
that  the  resolution  is  apparently  at  variance  with  Article  2 
of  the  additional  Act  of  December  11th,  1900,  modifying 
the  Industrial  Property  Convention  of  1883  (adopted  by 
this  country  as  a  party  to  the  Convention),  which  provides 
that  a  patent  cannot  be  forfeited  on  account  of  failure  to 
utilise  it  for  three  years  after  the  deposit  of  the  applica- 
tion, and  only  then  when  the  patentee  cannot  show 
reasonable  cause  for  his  inaction.  At  the  present  tune,  it 
is  stated,  under  the  Act  of  1902  a  patent  may  be  revoked 
if  the  reasonable  wants  of  the  public  cannot  be  satisfied  by 
a  grant  of  licenses,  and  the  reasonable  wants  of  the  public 
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are  not  met  it'  the  refusal  of  the  patentee  to  work  or 
grant  licenses  prejudices  any  existing  industry  or  the 
establishment  of  a  new  one.  Two  applications  under  the 
Act  of  1902  have  already  been  referred  to  the  Privy  Council, 
hut  have  not  yet  been  decided,  and  the  Government  will 
not  be  prepared  to  propose  further  legislation  until  the 
provisions  of  the  Act  of  1902  have  been  proved  to  be 
ineffective  :  and  there  is  no  evidence  up  to  the  present  that 
proof  of  this  character  can  be  given. 


At  a  time  when  locomotive  engineers  have  almost  reached 
the  limit  in  heating  surface  in  the  boilers  of  railway  engines, 
owing  to  the  fact  that  bridges  prescribe  the  height,  and 
that  considerations  of  evaporative  efficiency  discourage 
longer  boilers,  some  results  of  the  use  of  the  Serve  ribbed 
tube  on  French  lines  are  of  interest.  These  tubes  are  well 
known  by  marine  engineers.  Owing  to  the  internal  ribs 
they  give  off  much  more  heat  than,  ordinary  tubes.  M. 
Sauvage,  the  chief  locomotive  authority  in  France,  has 
made  a  long  series  of  practical  tests,  and  finds  that  one 
ribbed  tube  is  equivalent  in  evaporative  efficiency  to  2J 
smooth  tubes.  .  The  heating  surface  per  lineal  foot  is  1T8 
square  foot  for  the  ribbed  tube  and  0'92  square  foot  for 
t  lie  smooth  tube.  The  heating  surface  is  increased  nearly 
30  per  cent  by  the  use  of  the  ribs,  and  the  efficiency 
increases  at  an  even  greater  ratio.  The  cost  has  operated 
against  more  extensive  use  in  this  country.  The  present 
price  of  Serve  tubes  in  France  is  two  and  a  half  times 
that  of  smooth  tubes,  but  the  cost  per  pound  of  water 
evaporated  does  not  appear  to  differ  much. 


We  learn  that  the  Stirling  Boiler  Company  Limited  and 
the  Stirling  Company  of  U.S.A.  have  come  to  an  arrange- 
ment whereby  litigation  which  had  been  pending  between 
the  two  companies  for  nearly  a  year  has  been  satisfactorily 
settled.  We  understand  that  the  Stirling  Boiler  Company 
Limited  have  acquired  all  the  British  and  European  patents 
of  the  American  company,  and  in  future  all  boilers  sold 
in  these  markets  will  be  of  British  manufacture.  The 
Stirling  Boiler  Company  Limited  are  well  equipped  for 
dealing  with  a  large  volume  of  trade.  They  have  large 
works  at  Motherwell,  in  the  heart  of  the  steel-making 
industry  of  Lanarkshire.  We  understand,  further,  that 
both  the  American  four-drum  type  and  the  British  five-drum 
Stirling  boiler  will  be  sold  in  this  country.  The  Stirling 
boiler  is  not,  in  our  view,  an  experimental  boiler  ;  it  has 
been  established  for  years,  and  we  understand  that  the 
combined  American  and  British  companies  will  be  the 
largest  boiler  concern  in  the  world.  We  congratulate  these 
companies  on  the  satisfactory  ending  of  their  differences. 


Automatic  Stokers  for  Locomotives. — The  necessity  for 
an  automatic  stoker  for  the  large  locomotive,  either  passenger 
or  freight,  is  quite  generally  recognised,  and  the  requirements 
have  been  met  in  a  very  satisfactory  manner  by  at  least  one  form 
of  stoker.  It  is  strange,  therefore,  that  a  stoker  which  has 
been  upon  the  market  for  several  years,  and  which  works  so 
successfully,  does  not  become  regularly  adopted  by  the  rail- 
roads, which  seem  to  need  some  such  appliance  to  assist  the 
firemen  in  his  arduous  work.  The  testimony  as  to  the  success 
of  this  device  is  the  most  convincing  of  any  relating-  to 
locomotive  improvements  (containing  such  radical  changes  in 
methods  of  operation)  which  have  been  introduced  in  many 
years.  The  reports  of  the  laboratory  tests  at  Purdue  show  it 
to  have  given  a  very  satisfactory  performance.  The  testimony  of 
motive  power  men  who  have  had  quite  a  number  of  stokers  in 
use  is  entirely  favourable  to  the  device,  and  the  opinion  of 
the  superintendent  of  our  largest  locomotive  works  is  that 
the  stoker  is  the  coming  device. —  Wrn.  Forsyth,  before  Inter- 
IKliiOnal  Knninep.ring  Onnrirexx, 


THE   MODERN    RAILWAY   WAGON  AND 
THE    DETAILS   OF   ITS  DESIGN. 

By  George  Wijllans. 

{Continued  from  page  725,  vol.  xxx.) 

In  all  the  types  of  brake  described  up  to  the  present,  whilst 
the  brake  is  capable  of  being  applied  on  either  side,  they 
must  be  released  on  the  side  on  which  they  are  applied. 
Whilst  this  class  of  brake  is  really  a  most  useful  addition, 
and  a  far  more  mechanical  method,  and  at  the  same  time 
cheaper  manner  of  obtaining  an  either-side  application  than, 
as  is  the  custom  of  some  railways  companies,  of  fitting  two 
complete  single  side  brakes,  it  is  apparent  that  a.  brake 
capable  of  being  applied  or  released  on  either  side  is  a 
more  generally  useful  brake,  providing  always  that  this  end 
is  not  obtained  at  a  sacrifice  of  the  efficiency  of  the  brake, 
which  is  very  often  the  case  with  new  departures  in  brake 
gear,  though,  in.  view  of  the  adoption  of  power  brakes,  to 
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be  discussed  later,  an  either-side  release  or  application 
becomes  to  some  extent  superfluous,  and  an  either-side 
application  brake,  with  its  attendant  simplicity  and  cheap- 
ness, would  seem  to>  be  all  that  is  necessary. 

Among-  the  first  designs  of  brakes  to  comply  with  this 
condition  was  that  shown  by  fig.  87,  which  represents  the 
first  type  of  either-side  brake  capable  of  being  applied  or 
released  on  either  side  at  will,  designed  by  Messrs.  Laycock, 
of  Sheffield.  The  figures  render  explanation  of  the  action 
of  the  brake  unnecessary. 

At  about  this  time  several  designs  of  brakes  were  being 
brought  out  to  accomplish  this  new  requirement,  notable 
among  them  being  t  he  brake  illustrated  by  fig.  88,  designed 
by  Mr.  J.  F.  Mackintosh,  of  the  Caledonian  Railway.  This 
brake  is  distinguishable  from  the  "  three  positions  "  taken 
up  by  the  application  lever,  viz.,  "  off,"  "  on,"  and  "  hard 
on."  It  will  be  noticed  that  the  application  lever  in  the 
"  off "  position  lies  parallel  with  the  brake  lever,  and  it 
is  moved  through  an  are,  asi  shown  by  the  dotted  lines,  in 
applying  the  brake.  This  is  somewhat  objectionable,  from 
the  fact  that  the  mode  of  applying  the  brake  is  not  quite 
similar  to  the  ordinary  single-side  brake,  and  is  on  this 
account,  liable  to  cause  confusion.  It  will  also  be  noted 
that  as  the  amount  of  motion  transmitted  to  the  brake 
lever  is  comparatively  small,  the  adjustment  of  the  brake 
blocks  to  the  wheels  must  be  kept  very  fine  for  efficient 
working  of  the  brake.  Provision  is  made  for  this,  as  is 
shown  by  the  general  arrangement  of  the  brake  gear,  by 
securing  the  long  brake  lever  to  an  adjusting  lever  supplied 
with  a  series  of  holes,  by  passing  a  pin  through  the  brake 
lever  and  adjusting  lever  where  suitable  holes  coincide ; 
this  pin  is  suitably  made  to  permit  of  this  being  readily 
done.  There  are  a  great  many  of  this  type  of  brake  in 
service  on  Caledonian  wagons. 
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It  is  apparent  that,  in  order  to  secure  uniformity  in 
the  method  of  the  application  and  release  of  either-side 
brakes,  they  should  all  be  made  to  comply  with  certain 
conditions,  otherwise  the  brakes  become  a-  danger  in  them- 
selves. 

To  this  end  the  Railway  Clearing  House  had  drawn  up 
the  following  set  of  conditions,  with  which  all  either-side 
brakes  must  comply.  The  brakes  are  to  be  of  such  con- 
struction and  design  that  they  are  capable  of  being  applied 
from  either  side ;  also  releasing  similarly,  the  releasing  of 
the  brakes  to  be  irrespective  of  the  side  on  which  the 
biake  had  been  applied.  The  method  of  operating  the 
brake  must  be  similar  to  the  single-side  brakes,  and 
identical  on  either  side — i.e.,  by  means  of  "press-down" 
and  "  lift-up  "  levers — -and  must  be  such  that  the  brakes 
are  capable  of  being  operated  by  one  hand,  and  that  the 
operating  handles  of  themselves  indicate  the  state  of  the 
brake,  as  to  whether  it  is  "  on  "  or  "  off."  The  brakes 
should  not  jar  "off'"  or  "on"  due  to  impact  and  similar 
causes,  and  should  be  capable  of  being  applied  to  wagons 
having  drop-bottom  doors,  without  fouling  them.  The 
operating  levers  should  be  formed  with  a  loop  handle,  and 
should  be  not  less  than  3  ft.  or  more  than  3  ft.  6  in.  from 
the  rail  when  in  the  "  off  "  position,  and,  when  in  this 
position,  must  be  so  supported  as  to  resist  a  direct  down- 
ward pressure — i.e.,  the  brakes  must  not  be  capable  of 
being  applied  by,  say,  a  shunter  standing  on  the  brake 
lever.    /The  brake  leverage  should  be  between  22  or  25  to  1. 


Fio.  8S. 


All  brakes  that  are  intended  to  comply  with  the  above 
conditions  are  tested  by  a  railway  company,  and  then  are 
recommended  by  them  to  the  consideration  of  the  Railway 
Clearing  House,  who  further  test  the  brake  (these  tests 
are  very  searching),  and  if  it  is  approved  by  them  as 
complying  with  their  requirements  it  is  passed,  and  a  plate 
denoting  that  the  wagon  is  fitted  with  an  "  approved  either- 
side  brake  "  is  fastened  to  the  sole  bar. 

Of  these  conditions,  that  requiring  the  brake-operating 
levers  to  be  retained  in  their  "  off "  position  in  such  a 
manner  as  to  resist  a  direct  downward  pressure  appears  to 
be  the  most  difficult  to  comply  with,  and  many  of  the 
railway  companies'  wagons  are  themselves  fitted  with 
brakes  that  do  not  comply  with  this  condition.  It  is, 
however,  desirable  that  the  brakes  comply  with  it,  owing 
to  the  practice  of  shunters  and  others  of  standing  on  the 
brake  levers  when  the  wagon  is  in  motion,  and  the  con- 
sequences of  doing  so,  when  the  brake  lever  is  not 
supported  when  "  off,"  might  easily  be  serious. 

A  typical  example  of  an  either-side  brake  to  comply  with 
the  conditions  previously  given  as  set  forth  by  the  Railway 
Clearing  House,  and  one  which  has  been  tested  and  approved 
by  that  body  as  complying  with  all  its  requirements,  is 
illustrated  by  fig.  89.  I  am  indebted  to  the  inventors  and 
manufacturers,  Messrs.  W.  S.  Laycock,  of  Sheffield,  for 
facilities  for  illustrating  this  brake.  On  reference  to  the 
figure,  it  will  be  seen  that  the  brake  is  applied  in  the 
usual  manner  by  depressing  the  lever  C,.    These  levers 


are  retained  in  their  off  position  by  the  guides  and  rests 
marked  F  and  F,. 

The  method  of  doing  this  is  at  once  simple  and  ingenious. 
The  portion  of  the  rest  marked  F,  being  carried  across  the 
underfrarne  of  the  wagon,  is  in  the  centre  given  a  half 
twist,  such  that,  whilst  being  the  upper  portion  of  the 
lever  guide  and  rest  on  the  one  side,  it  becomes  the  lower 
portion  on  the  other.  Similarly,  the  other,  F,,  forms  the 
upper  and  lower  half  of  the  lever  rest  in  conjunction  with 
F.  Both  ends  of  F  and  F,  are  splayed  out,  so  as  to  engage 
the  brake  lever  when  it  is  being  raised  into  the  off  position. 
It  will  be  seen  that  the  action  of  applying  the  brake  is  such 
that  on  the  brake  lever  being  drawn  sidewrays,  as  is 
customary,  it  permits  of  sufficient  clearance  between  F  and 
F,  to  allow  the  brake  lever  to  be  depressed  and  the  brake 
applied ;  but  on  account  of  the  formation  of  the  brake 
rest,  described  above,  the  act  of  so  doing  simultaneously 
draws  the  rest  from  under  the  brake  lever  on  the  opposite 
side,  which  lever,  being  keyed  on  the  common  cross  shaft 
A,  is  subject  to  the  same  movement  as  the  brake  lever 
by  which  the  operator  is  applying  the  brake.  Obviously 
the  process  of  bringing  the  brake  levers  on  to  their 
respective  rests  is  just  the  reverse  of  the  operation  described 
above. 

In  this  manner  what  is  perhaps  the  must  difficult  con- 
dition to  comply  with — i.e.,  that  the  brake  levers  when 
in  the  "  off  "  position  must  be  retained  in  a  suitable  rest — 
is  accomplished,  and  at  the  same  time  in  a  manner  such 
that  the  operators  have  nothing  to  learn ;  nor  can  the 
brake  be  held  off  by  any  other  means — i.e.,  the  weight  of 
the  other  portion  of  the  brake  work  or  springs — the  brake 
then  closely  approximating  to  the  ordinary  single-side 
brake,  in  that,  when  not  actually  held  "  off,"  and  on  the 
rest  of  the  brake  guard,  it  must  be  "  on  "  to  some  extent. 

To  continue  the  description  of  the  brake.  On  the  brake 
lever  C,  being  disengaged  from  its  rest,  and  pressed  down  to 
apply  the  brake,  it  communicates  its  motion,  through  the 
rack  plate  B  and  the  short  lever  C,  to  the  brake  work  in 
the  ordinary  manner.  This  rack  plate  is  connected  to 
the  short  brake  lever  by  the  rod  shown,  and  which  is  pro- 
vided with  an  adjusting  screw  to  permit  of  the  wear  of  the 
brake  blocks  being  closely  followed  up. 

The  brake  is  retained  in  its  "  on  "  position  by  the  engage- 
ment of  the  pawl  D  with  the  teeth  of  the  rack  plate. 

On  the  cross  shaft  A  of  the  brake  the  rack  plate  B  is 
loosely  fitted.  Engaging  with  a  projection  on  this  plate  is 
short  lever  E,  which  is  securely  keyed  to  the  cross  shaft  A. 
This  lever  E  performs  two  functions,  one  in  engaging  with 
the  rack  plate  B,  and  thereby  through  its  connections 
causing  the  application  of  the  brake;  the  other  in 
"  tripping  "  the  pawl  D  out  of  engagement  with  the  rack, 
and  thus  permitting  the  release  of  the  brake  and  the  brake 
levers  d  to  be  lifted  up  and  placed  on  their  "off"  position 
rests,  as  previously  described. 

It  will  be  seen  from  the  foregoing  description  that  as 
much  of  the  old  existing  brake  work  as  possible  is  utilised, 
and  that  there  is  no  part  of  the  new  work  but  what  is 
well  designed,  and  suitably  so,  for  the  work  to  be  done 
by  it.  Complication  there  must  be  with  any  either-side 
brakes,  and  the  one  under  notice  may  be  regarded  as  simple 
as  is  possible  with  regard  to  the  stringent  requirements 
applied  to  these  brakes,  and  the  fact  of  it  having  passed 
the  severe  shunting  tests  applied  to  these  brakes  when 
being  tested  by  the  Railway  Clearing  House  Committee  is 
of  itself  a  conclusive  proof  of  the  effectiveness  of  the  brake 
and  the  skill  of  its  originators. 

(To  be  continued.) 


The  owners  of  the  Bibby  Line  of  steamers,  of  Liverpool, 
have  just  placed  an  order  for  a  new  8,000  ton  steamer  with 
Messrs.  Harland  and  Wolff,  Belfast,.  The  vessel,  whicih  will  be 
named  the  Herefordshire,  will  be  a  sister  ship  to  the  Worcester- 
shire, built  for  the  same  firm  last  year. 
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BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Failure  of  a  Marine  Boiler,  due  to  Corrosion- 

Report  No.  1,518.  The  boiler  which  failed  was 
made  of  steel,  of  the  ordinary  cylindrical  single- 
ended  marine  type,  and  was  used  on  hoard  a 
steam  fishing  vessel.  It  was  9  ft.  6  in.  long  and 
10  ft.  9  in.  internal  diameter,  and  was  fitted  with  two 
plain  furnaces  38  in.  in  external  diameter  and  23/32  in.  thick, 
connected  to  separate  combustion  chambers.  The  shell  was 
composed  of  two  plates  3,l32  in.  thick,  joined  together  longi- 
tudinally by  double  butt  straps,  treble  riveted.  The 
circumferential  seams  at  the  ends  of  the  boiler  were  lapped 
and  double  riveted,  with  rivets  \\  in.  in  diameter,  spaced 
3jia.  apart.  The  usual  mountings  were  fitted,  including 
two  spring-loaded  safety  valves,  adjusted  for  a  working 
pressure  of  1801b.  per  square  inch.  The  boiler,  which  was 
about  five  years  old,  was  built  under  the  inspection  of  the 
surveyors  to  Lloyd's  Register,  but  had  not  been  inspected 
by  them  since.  It  was,  however,  inspected  every  two 
months  by  the  superintending  engineer  to  the  owners.  In 


head.  The  safety  valves  of  five  of  these  boilers  are  loaded 
to  80  lb.  per  square  inch,  and  the  safety  valves  of  the  other 
six  to  55  lb.  per  square  inch.  A  steam  pipe  is  carried 
transversely  over  the  boilers,  and  to  this  pipe  a  T-piece 
is  fitted,  to  which  is  attached  a  steam  stop  valve,  by  which 
the  steam  to  the  three  pump  rooms  in  No.  1  Pit  may  be 
shut  off.  Two  vertical  lengths  of  pipes  are  attached  to 
this  stop-valve  chest,  and  an  automatic  steam  trap  is  con- 
nected to  a  bend  at  the  lowest  part  of  the  range,  above  the 
surface  of  the  pit.  The  pipes  are  then  carried  for  a 
distance  of  about  103  ft.  horizontally  to  the  shaft  of  No. 
1  Pit,  and  then  vertically  down  the  shaft  to  a  depth  of 
about  600  ft.  below  the  surface.  A  T-piece  joined  to  the 
lowest  length  has  a  side  connection  from  which  steam 
pipes  are  carried  into  the  pump  room  to  the  valve  chest 
which  exploded,  and  in  this  length  the  pipes  have>  a  drop 
of  2  in.  from  the  horizontal.  Beyond  the  exploded  valve 
the  pipes  take  an  upward  lead  of  about  5.  in.,  and  to  these 
the  branch  pipes  to  the  pumps  are  connected.  A  drain 
cock  1 1  in.  in  diameter  is  fixed  at  the  bottom  of  the  vertical 
pipes,  and  a  pipe  1  in.  in  diameter  is  led  from  this  cock 
to  an  open  water  course  under  a  wood  floor.  About  8  ft. 
from  the  1|  in.  cock  another  drain  cock,  1  in.  in  diameter, 
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Report  No.  1519.— SECTIONAL  ELEVATION  OF  HPE  RANGE. . 


this  case  a  defective  rivet  was  blown  out  of  the  circum- 
ferential seam  at  the  back  of  the  boiler,  the  head  having 
been  completely  Avasted  away  by  corrosion.  It  appears 
probable  that  the  rivet  was  also  somewhat  loose  in  the 
hole,  as  it  was  stated  that  the  circumferential  seams  had 
the  appearance  of  having  been  more  or  less  leaking  when 
the  boiler  was  examined  after  the  explosion,  and  it,  there- 
fore, did  not  take  very  much  pressure  to  blow  the  rivet 
out  after  the  head  was  gone.  If,  however,  the  boiler  had 
been  carefully  examined,  the  evidence  of  leakage  must 
(says  the  engineer  surveyor  in  chief  to  the  Board  of  Trade) 
have  been  observed,  and  the  defect  should  have  been 
seen  to  before  the  corrosion  had  proceeded  to  so  serious 
an  extent  as  to  allow  of  the  rivet  being  blown  out.  For- 
tunately, no  one  was  injured  by  the  explosion,  but  the 
vessel  was  disabled  for  a  time,  having   only  one  boiler. 


Explosion  from  a  Stop-valve   Chest  at  a  Welsh 
Colliery,  due  to  Water-hammer  Action. 

Report  No.  1,519.  The  stop-valve  chest  which  failed 
was  of  the  ordinary  type,  made  of  cast  iron.  It  had  one 
inlet  and  one  outlet  branch,  each  6  in.  in  diameter;  the 
thickness  of  metal  in  the  body  of  the  chest  at  the  fracture 
varied  from  gin.  to  fin.  The  valve  was  not  insured, 
and  had  not  been  inspected  internally  by  any  person  or 
society  since  it  was  made  in  1890.  The  steam  generating 
plant  at  the  Cwmcynon  Colliery  consists  of  11  boilers,  all 
of  the  Lancashire  type,  placed  side  by  side  near  the  pit 


is  fitted  in  the  pipe.  The  1  ^  in.  cock  is  always  kept  open, 
and  the  1  in.  cock  is  regulated  by  the  pump  man  as  found 
necessary.  It  appears  that  the  night  pump  man  closed 
the  stop  valve  that  eventually  failed  about  2-30  a.m.,  for 
the  purpose  of  re-making  a  joint  on  the  water  chamber 
of  one  of  the  pumps.  This  man  stated  in  his  evidence 
that  he  had  no  proper  jointing  material  at  hand,  and  made 
the  joint  with  a  thin  piece  of  rubber,  and  the  result  was 
not  very  satisfactory.  The  valve  was  closed  for  about  ten 
minutes,  and  was  then  opened  again.  The  valve  chest 
was  so  situated  in  the  branch  pipes  that  any  water  which 
condensed  in  the  portion  of  the  pipes  between  the  vertical 
length  of  steam  pipes  and  the  pumps  would  find  its  way 
to  the  exploded  chest,  which  Avas  at  the  loAvest  point  of  that 
part  of  the  system.  The  Board  of  Trade  insjiector  stated 
that :  "  Having  regard  to  all  the  circumstances  of  the  case, 
I  am  of  opinion  that  an  alteration  in  the  level  at  Avhich 
the  water  stood  in  the  chest  took  place,  and  that  in  con- 
sequence of  this  some  of  it  was  set  in  motion  by  the  action 
of  the  steam  and  projected  violently  against  the  upper 
part  of  the  chest,  causing  it  to  fracture.  I  have 
been  unable  to  ascertain  definitely  by  what  means  the 
alteration  in  the  water  level  in  the  chest  was  produced. 
The  quantity  of  water  finding  its  way  into  the  chest,  how- 
ever, may  have  varied  owing  to  the  temporary  closing  of 
the  stop  valve,  or  of  the  drain  cock,  or  to  an  alteration  of 
the  steam  pressure;  and  I  am  of  opinion  that  such  an 
alteration  in  the  height  of  the  water  would  be  sufficient  to 
account  for  the  explosion." 
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Explosion  from  a  Water-tube  Boiler,  due  to  Scale 
Deposit  on  One  of  the  Tubes. 

Beport  No.  1,520.  The  boiler  which  failed  is  of  the 
Babcock  aud  Wilcox  type  of  water-tube  boiler,  and  is  about 
eight  years  old.  It  is  composed  of  nine  sections,  each  of 
which  was  originally  formed  of  nine  lap-welded  iron  tubes 
made  by  the  Caledonian  Tube  Company.  The  tubes  were 
4  in.  in  diameter,  No.  9  S.W.G.  thick,  and  18  ft.  long,  and 
connected  at  the  ends  by  nine  steel  staggered  headers,  the 
tubes  being  fixed  therein  by  expanding  the  ends  when  in 
place.  Each  header  has  hand-holes  placed  opposite  the 
end  of  each  tube  to  permit  of  the  cleansing,  removal,  and 
renewal  of  the  tubes ;  the  hand  holes  are  provided  with 
caps  fastened  by  wrought-iron  bolts,  clamps,  and  cap  nuts. 
The  top  ends  of  the  headers  are  connected  to  a  steam  and 
water  drum,  and  the  bottom  ends  of  the  back  headers  to 
a  mud  drum  by  means  of  4  in.  diameter  lap-welded  iron 
nipples  of  suitable  length,  which  are  fixed  by  expanding 
the  ends  in  place.  The  steam  and  water  drum,  which  is 
4  ft.  diameter  and  24  ft.  2  in.  long,  is  constructed  of  steel 
plates  |  in.  thick,  with  the  longitudinal  seams  double 
riveted.  The  boiler  was  inspected  by  the  Vulcan  Boiler 
and  General  Insurance  Company,  Manchester,  in  July, 
1902,  and  again  dn  August,  1903.  By  the  explosion  the 
left-hand  wing  tube  in  the  lowest  row  ruptured  on  the 
bottom  side  immediately  over  the  fire,  for  a  length  of 
ll|in.,  at  about  18  in.  from  the  bridge.  It  opened  at 
the  fracture  until  the  edges  were  4  J  in.  apart  at  the  centre, 
and  through  the  opening  thus  formed  the  contents  of  the 
boiler  were  discharged.  The  explosion  was  due  to  local 
internal  and  external  wasting  of  the  bottom  side  of  the 
tube,  supplemented  by  overheating  arising  from  a  deposit 
of  scale  in  the  tube.  On  examining  the  boiler  the  left- 
hand  wing  tube  in  the  bottom  row  was  found  ruptured  for  a 
length  of  11  £  in.;  the  seventh  tube  in  the  same  row  had 
also  been  locally  heated,  and  was  bulged,  but  not  fractured. 
The  boiler  has  1,827  square  feet  of  heating  surface  and 
38  square  feet  of  grate  surface.  The  average  coal  con- 
sumption appears  to  be  about  10  l'b.  per  square  foot  of 
grate  surface  per  hour.  In  the  ruptured  tube  there  was 
a  thin  layer  of  black  scale  where  it  was  fractured, 
thick  patches  or  nests  of  scale  at  several  parts,  and  scale 
about  half  an  inch  in  thickness  at  the  front  end.  This 
condition  corresponds  with  that  of  most  of  the  tubes  in 
the  bottom  row.  It  was  stated  that  tubes  in  the  lower 
rows  occasionally  bulge  and  leak.  They  are  then  removed 
and  renewed  with  lap-welded  steel  tubes.  The  amount  of 
scale  usually  deposited  in  the  tubes  when  the  boilers  are 
cleaned  varies  between  ^th  and  a  \  in.  in  thickness.  A 
boiler  composition  is  used  to  soften  the  scale,  so  that  it 
may  lie  carried  into  the  mud  box.  The  tube  adjoining 
the  ruptured  one  in  the  bottom  row  has  been  withdrawn 
and  cut  into  five  parts  for  examination.  It  was  found  to 
contain  very  little  scale,  and  has  the  appearance  of  a 
comparatively  new  tube.  The  ruptured  tube  was  made  of 
iron,  and  was  therefore  one  of  the  original  tubes.  It  was 
slightly  hogged,  considerably  reduced  in  thickness  where 
fractured,  and  had  the  appearance  of  having  been  over- 
heated. The  overheating  was,  in  the  opinion  of  the  Board 
of  Trade  inspectors,  due  to  deposit  of  scale;  and  the  reduced 
thickness  at  the  bottom  side  to  internal  and  external 
wasting  which  arose  from  previous  overheating.  The  tube 
seemed  to  be  of  a  high-class  material,  and  a  ring  about 
If  in.  wide  was  cut  from  it,  opened  out,  and  tested  for 
tensile  strength  and  elongation.  It  proved  to  have  an 
ultimate  stress  of  2G  tons  per  square  inch,  with  16"5  per 
cent  extension  in  5  in.  and  a  contraction  of  area  of  38*5 
per  cent. 


The  Bradford  City  Council  have  sanctioned  a  scheme  for 
the  distribution  of  electricity,  to  cost  over  £40,000. 


CONDENSING  MACHINERY.* 

{Concluded  from  pay e  75.) 

Another  ingenious  invention  having  for  its  object  the  break- 
ing up  of  the  volumes  of  steam  aud  water  by  causing  them  to 
pass  over  irregular  surfaces  has  passed  beyond  the  experimental 
stage,  and  is  now  in  practical  use  in  numerous  installations. 
This  is  the  Ljungstrom  surface  condenser  which,  because  of  its 
novelty  and  of  the  fact  that  it  breaks  new  ground  in  applying 
plate  surface  for  this  purpose,  is  worthy  of  a  somewhat  detailed 
description. 

Thin  brass  plates  corrugated  at  an  angle  of  45  deg.  form  the 
cooling  surface,  and  as  they  are  piled  together  to  form 
the  unit,  the  plates  which  are  adjacent  to  each  other  have  the 
corrugations  running  in  reverse  directions.  This  simple  ex- 
pedient gives  ample  support  to  the  flat  plates,  and  renders  any 
further  staying  to  provide  resistance  to  the  atmospheric  pressure 
quite  unnecessary.  It  will  also  be  seen  that  this  arrangement 
of  the  corrugations  causes  the  streams  of  steam  and  water  to  be 
broken  up,  exposing  each  in  turn  rto  a  more  intimate  contact 
with  the  conducting  medium.  The  proper  spacing  of  the  plates 
is  effected  by  brass  frames  placed  between  each  plate  and 
serrated  in  turn  on  what  may  be  termed  the  end  and  side  edges. 
These  serrations  or  grooves  form  the  inlet  spaces  for  the 
steam  and  water  respectively.  When  the  plates  and  frames 
forming  the  complete  unit  have  been  assembled,  cramping 
plates  and  through  bolts  bring  the  jointing  surfaces  together 
and  a  perfect  joint  is  secured  by  means  of  strips  of  paper  soaked 
in  oil.  The  perfect  soundness  of  the  joints  has  been  placed 
beyond  question  by  many  severe  tests  under  working  conditions. 
As  many  units  as  may  be  necessary  for  the  duty  required  are 
placed  in  a  frame  casting,  machined  so  as  to  make  the  joints 
between  the  individual  units,  and  containing  the  usual  branches 
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for  the  induction  and  eduction  of  the  exhaust  and  condensed 
steam.  Water  boxes  are  also  applied  much  in  the  same  manner 
as  in  the  case  of  the  ordinary  surface  condensers.  The  great 
gain  resulting  from  this  system  of  condenser  construction  is  in 
the  efficiency  of  the  cooling  surface  as  compared  with  the 
tubular  form.  For  land  surface,  where  cooling  water  is  often 
scarce  or  of  comparatively  high  temperature,  a  square  foot  of 
cooling  surface  is  generally  provided  in  the  condenser  for  every 
8  to  10  lb.  of  steam  condensed  per  hour.  In  marine  practice, 
with  unlimited  cold  water  available,  a  much  higher  duty,  say, 
from  15  to  301b.  of  steam  condensed  per  hour,  is  expected  from 
each  square  foot  in  the  condenser. 

Under  similar  circumstances,  the  Ljungstrom  condenser  will 
deal  with  70  lb.  of  steam  per  hour  per  square  foot.  Conse- 
quently, much  smaller  condensers  can  be  employed  where  this 
type  is  used  than  is  possible  where  the  ordinary  tubular  surface 
condensers  have  the  same  duty  to  perform. 

The  design  of  an  ordinary  tubular  surface  condenser  has 
very  few  points  of  sufficient  interest  to  justify  special  mention. 
One  point,  however,  is  frequently  discussed,  viz.,  the  relative 
economies  of  the  counter-current  form,  giving  a  slightly  higher 
vacuum  with  a  reduced  hot-well  temperature  and  the  parallel- 
current  form,  which,  at  some  sacrifice  of  vacuum,  gives  feed 
water  of  a  higher  temperature.  There  is  a  limit  to  the  com- 
mercial advantages  to  be  obtained  by  the  efficiency  of  the  con- 
denser in  obtaining  a  very  high  vacuum,  when  applied  to 
reciprocating  engines.    This  limit  appears  to  be  in  the  neigh- 

*  Excerpt  of  a  paper  read  by  Mr.  W.  E.  Storey  before  the  Society  of  Engineers, 
December  5th,  1904. 
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bounhood  of  26  iu.  of  vacuum,  as  shown  on  a  column  of 
mercury.  Beyond  this  point  the  increase  in  the  size  of  the 
plant  and  power  required  to  operate  it  more  than  nullify  the 
gam  in  steam  economy  in  the  engine.  For  the  steam  turbine, 
however,  there  is  no  such  limit,  since  it  has  been  shown  that 
every  additional  inch  of  vacuum  lessens  the  steam  consumption 
by  4  per  cent. 

Material  foe  Condenser  Tubes. 

With  regard  to  cooling  surface,  brass  tubes  have  been  almost 
universally  adopted  as  the  best  material  and  form  for  com- 
mercial application.  Brass  is  not,  however,  a  perfect  material 
for  the  purpose,  being  liable  to  pitting  and  splitting.  "What- 
ever the  cause,  the  result  is  most  serious,  and,  if  the  stringent 
tests  proposed  at  the  present  time  by  the  Admiralty  for  the 
purpose  of  eliminating  the  chances  of  failures  in  condenser 
tubes  have  any  justification,  no  further  proof  of  this  fact  is 
required. 

Tinning  of  condenser  tubes  was  at  one  time  thought  to  be 
au  excellent  preventive  of  pitting,  but  it  has  failed  to  put  a 
stop  to  the  trouble.  The  Admiraltv  specifications  call  for  the 
addition  of  1  per  cent  of  tin  to  the  ordinary  brass  tube  alloy, 
but  this  again  has  fallen  short  of  complete  success.  The 
discovery  of  an  alloy,  which  can  be  easily  drawn  into  condenser 
tubes,  and  which  will  not  pit  when  in  active  service,  will  pro- 
duce financial  results  only  inferior  to  those  to  be  expected  from 
the  discovery  of  the  philosopher's  stone! 

Tube  Arrangement. 

The  arrangement  of  the  tubes  in  surface  condensers,  so  as  to 
obtain  the  highest  efficiency  does  not  appear  to  have  received 
much  attention.  Dr.  Stanton,  however,  arrived  at  the  con- 
clusion some  years  ago,  that  the  vertical  position  with  the 
cooling  water  flowing  downwards,  i6  the  most  efficient.  This 
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result  he  ascribes,  to  the  fact  that,  with  horizontal  tubes,  the 
hot  water  tends  to  accumulate  at  the  top  of  the  tubes,  rendering 
this  portion  of  their  surface  less  effective  for  condensation,  whilst 
the  lower  portion  of  the  surface,  being  covered  by  the  con- 
densed steam,  is  also  inefficient. 

Air  Pumps. 

The  air  pump  as  used  with  surface  condensers  differs  little 
in  point  of  design  from  that  generally  employed  in  connection 
v/itn  jet  condensers.  Its  capacity,  however,  for  the  same  duty 
in  steam  condensed  per  hour  is  greatly  reduced.  In  jet  con- 
densers not  only  has  the  air  pump  to  perform  the  extra  duty  of 
discharging  the  circulating  water,  but  it  also  has  to  draw  from 
the  condenser  the  large  volume  of  air  which  is  liberated  from 
the  circulating  water,  when  the  atmospheric  pressure  is  removed. 
Owing  to  this  fact,  other  things  being  equal,  the  volumetric 
capacity  of  the  air  pumps  for  jet  and  surface  condensers  designed 
to  maintain  a  vacuum  of  26  in.  of  mercury  varies  in  about 
the  proportion  of  0'7  to  2  0  cubic  feet  per  pound  of  exhaust 
steam  per  hour. 

The  use  of  horizontal  double-acting  air  pumps  with  surface 
condensers  is,  generally  speaking,  confined  to  the  type  of  plant 
having  direct-acting  steam  cylinders  of  the  ordinary  single  or 
duplex  water  pump  variety,  the  piston  rods  of  air  and  water 
pump  and  steam  cylinders  being  continuous  and  the  steam  distri- 
bution effected  by  tappets  or  similar  valve  motion.  This  class 
of  plant  is  confined  in  this  country  to  more  or  less  small 
installations,  owing  to  the  great  expenditure  of  steam  relative 
to  work  performed  inseparable  from  this  design.  For  the 
majority  of  large  and  important  electrical  stations  in  this 
country  the  vertical  single-acting  air  pump  is  adopted  as  the 
standard  type  for  use  with  surface  condensers. 


Single-acting  Air  Pumps. 

From  the  early  days  of  the  condenser  the  kind  of  single- 
acting  air  pump  having  foot,  bucket,  and  head  valves,  has 
received  the  most  frequent  application  both  for  marine  and 
stationary  installations.  The  desire  to  simplify  the  mechanism, 
whilst  retaining  the  efficiency ,  and  thus  to  minimise  the  risk  oi 
stoppages  for  repair,  has  been  rewarded,  in  the  case  of  the  well- 
known  Edwards  air  pump,  by  quite  exceptional  recognition  at 
the  hands  of  engineers. 

Though  now  so  familiar,  the  wide  application  of  this  pump 
justifies  a  more  than  passing  reference.  In  fig.  12  it  is  shown 
m  section,  and  will  be  seen  to  consist  of  a  single-acting  pump 
cylinder  directly  connected  to  the  condenser,  without  the  inter- 
position of  any  foot  valves,  the  water  of  condensation  draining 
directly  into  the  conical  bottom  of  the  cylinder.  The  piston,  a 
plain  block  also  without  valves,  has  a  conical  bottom  which 
strikes  the  'water  lying  in  the  pump  barrel,  even  at  a  relatively 
high  speed,  practically  noiselessly  and  without  shock.  When 
the  piston  is  in  its  lowest  position  its  upper  edge  has  completely 
uncovered  a  series  of  ports  in  the  cylinder  liner.  Through  these 
ports,  owing  to  the  special  form  of  the  pump  casing,  the  water 
is  violently  forced  at  each  stroke  of  the  piston,  to  be  expelled 
on  the  up-stroke  through  the  only  valves  the  pump  possesses, 
the  head  valves.  The  only  clearance  space — that  between  the 
top  of  the  piston  and  the  underside  of  the  head  valve  plate — 
can  be  made  very  small)  owing  to  the  absence  of  valves  on  the 
top  of  the  piston  block.  At  the  end  of  the  discharge  stroke  this 
space  is  filled  with  water,  so  the  down  stroke  of  the  piston  pro- 
duces an  almost  perfect  vacuum,  with  the  result  that  on  the 
opening  of  the  ports  the  air  and  vapour  in  the  condenser  at  onoe 
fill  the  exhausted  space.  The  jet  of  water  impelled  by  the 
piston  in  completing  its  course  also  enters  the  cylinder  at  high 
velocity  and  carries  with  it  a  further  quantity  of  air,  at  the  same 
time  compressing  somewhat  the  air  already  present  in  the  work- 
ing barrel. 

The  principle  of  this  pump  is  by  no  means  new.  In  1845  J. 
G.  Bodmer,  in  a  paper  published  in  Vol.  IV.  of  the  "  Proceed- 
ings of  the  Institution  of  Civil  Engineers,"  describes  a  pump 
almost  identical  in  many  details  with  this  latter  design. 
Apparently  the  chief  difference,  as  regards  the  inlet  or  suction 
end  of  the  pump,  lies  in  the  provision  in  Bodmer's  arrangement 
of  separate  inlet  ports  for  both  air  and  water  to  the  working 
barrel,  whilst  Edwards  uses  one  port  for  both  air  and  water. 
The  entrainment  action  of  the  jet  of  water,  already  described, 
is,  therefore,  lost  in  the  earlier  design.  In  fig.  13  these  two 
systems  are  shown  side  by  side,  each  in  half-section,  the  differ- 
ence between  them  being  thus  clearly  seen. 

Double-acting  Pumps. 

Horizontal  double-acting  pumps  on  the  same  principle,  with 
ports  in  the  centre  of  the  working  barrel,  have  been  used 
extensively,  but  they  are  not  very  efficient,  owing  to  the  fact 
that  half  of  each  stroke  is  lost.  A  modification  of  the  Edwards 
type  of  pump,  which  has  for  its  idea  the  conversion  of  single 
to  double  action  by  alterations  to  the  form  of  piston,  and  the 
addition  of  a  set  of  valves  and  trunk  thereto,  is  shown  in  fig.  14. 
It  is  the  patented  invention  of  Paxman  and  King,  and,  whilst 
ingeniously  accomplishing  that  object,  appears  to  suffer  from 
some  disadvantages.  It  is  obvious  that  the  downward  stroke 
of  the  pump  will  take  all  the  water,  causing  the  efficiency  of 
the  two  ends  of  the  pump  to  be  unequal,  owing  to  the  clearance 
spaces  at  the  upper  end  being  partly  filled  with  air;  whilst  the 
inaccessibility  of  the  bucket  valves  is  a  point  that  tells  against 
success  where  continuous  duty  is  expected  from  the  plant. 
Therefore,  whilst  a  greater  displacement  is  secured,  the  extra 
cost  of  the  construction  of  this  pump,  together  with  the  above 
practical  disadvantages,  appear  to  counterbalance  th?  gain. 

Air  Pumps. 

The  use  of  wet  and  dry  air  pumps  in  connection  with  surface 
condensers  is  now  becoming  more  common,  especially  where 
a  high  vacuum  is  desirable,  as,  for  instance,  in  connection  with 
steam  turbines.  Slide-valve  air  pumps,  provided  in  some  cases 
with  a  Trick  passage  in  the  valve,  by  means  of  which  the 
clearance  space  at  the  end  of  each  discharge  stroke  is  put  into 
communication  with  the  exhausted  end  of  the  cylinder,  are 
laigely  used  on  the  Continent,  and  give  excellent  results  if  care 
is  taken  to  keep  them  free  from  the  water  of  condensation. 

Two-stage  air  pumps,  in  which  one  pump  is  used  to  exhaust 
the  condenser  and  a  second  to  exhaust  the  clearance  spaces  of 
the  first,  are  now  being  employed  for  the  purpose  of  obtaining 
a  vacuum  of  28  in.  of  mercury  or  thereabouts.  From  details  of 
the  condensing  plants  to  be  employed  at  the  Metropolitan 
Railway's  generating  station  at  Neasden,  which  have  been 
published,  it  appears  that  vertical  condensers,  two-stage  dry 
air  pumps  and  wet  air  pumps  of  the  centrifugal 
type  are  to  be  employed.  This  installation  is  of  such  size  and 
importance  that  the  results  achieved  will  be  of  the  greatest 
interest,  and  it  is  to  be  hoped  that  eventually  Ihey  will  be 
made  public. 
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Vacuum  Augmentors. 

The  great  influence  of  a  high  vacuum  on  the  steam  consump- 
tion of  the  steam  turbine  has  led  to  other  devices  for  improving 
tfir;  vacuum  being  worked  out  by  different  engineers.  Parsons 
has  secured  the  desired  results  by  dividing  the  air  pump  suction 
pipe  into  two  parts,  taking  the  water  down  one  portion  and 
the  air  down  the  other,  the  point  of  eduction  from  the  condenser 
being  for  the  latter  considerably  higher  in  the  condenser  than 
that  for  the  former.  In  the  air  pipe  lie  inserts  a  steam  jet,  which 
assists  the  air  pump  by  partially  compressing  the  air  and  vapour 
at  the  point  of  delivery  to  the  air  pump.  By  this  means,  whilst 
the  vacuum  in  the  condenser  may  be  so  high  as  29  in.,  at  the 
inlet  to  the  air  pump  it  will  be  about  25Jin.,  this  result  being 
effected  by  the  use  of  a  steam  jet  of  an  initial  diameter  of 
only  5/IBin..  It  is  obvious  that  with  this  simple  device  the 
efficiency  of  the  air  pump  is  greatly  increased,  and  that  for  a 
given  duty  its  size  may  be  relatively  reduced. 

The  improvement  of  the  air  pump  efficiency  by  making  the 
air  and  vapour  more  dense  has  also  been  attempted  by  other 
means.  For  instance,  by  retaining  in  the  bottom  of  the  con- 
denser a  body  of  the  water  of  condensation,  the  temperature 
of  which  is  kept  below  that  of  the  vapour  due  to  the  pressure 
in  the  condenser,  and  then  drawing  the  air  and  vapour  to  the 
air  pump  over  the  cool  surface  of  this  water,  a  somewhat  greater 
density  is  securel  for  the  pump  suction  charge;  but  it  is 
problematical  whether  the  contact  of  the  air  and  the  water  is 
sufficiently  intimate  to  produce  a  really  appreciable  result. 

Area  of  Exhaust  Pipes. 

A  very  important  factor  in  obtaining  the  best  results  from 
condensing  is  the  area  of  the  exhaust  pipes  and  valve  ports. 
It  is  'by  no  means  unusual  to  find  a  drop  of  several  inches  in 
the  vacuum,  as  shown  on  the  condenser  gauge  and  as  measured 
on  the  indicator  diagrams  taken  from  the  low-pressure  cylinder 
of  the  engine.  The  makers  of  steam  turbines,  being  eager  to 
secure  the  advantage  of  the  last  fraction  of  an  inch  of  vacuum, 
are  more  alive  to  this  important  detail  than  many  of  the  builders 
of  reciprocating  engines.  One  design  of  the  Parsons'  turbine 
lias  its  low-pressure  end  built  directly  into  the  condenser  casing, 
so  that  no  portion  of  the  vacuum  fails  to  be  realised,  and  in 
the  design  of  all  the  condensers  used  with  this  turbine  one 
recurrent   feature  is  the  ample  exhaust  trunk. 

Circulating  Pumps. 

The  circulating  pump,  which  finds  the  greatest  acceptance 
where  the  conditions  are  suitable,  is  of  the  centrifugal  type. 
Its  low  efficiency  is  more  than  counterbalanced,  from  the 
practical  standpoint,  by  its  extreme  simplicity,  its  adaptability 
for  direct  electric  driving,  and — where  air  and  circulating  pumps 
are  both  operated  by  the  same  motor — by  the  higher  speed  and 
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relatively  reduced  size,  which  is  thus  made  possible  for  the  air 
pump.  But  it  is  a  type  essentially  suited  for  working  at  a 
steady,  unvarying  duty.  It  has  the  disadvantage  that  its  speed 
cannot  be  varied  to  any  considerable  degree  without  a  serious 
effect  upon  the  quantity  of  water  delivered,  and  that  only  at 
the  designed  speed  can  its  performance  be  called  reasonably 
satisfactory. 
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Condensing  Plants. 

Double-acting,  reciprocating  pumps  are  sometimes  employed 
in  conjunction  with  air  pumps  directly  steam  driven,  and  where 
the  water  requires  to  be  lifted  through  a  considerable  height 
this  arrangement  is  convenient  and  very  efficient.  It  also  lends 
itself  to  easy  regulation  of  speed,  according  to  duty  required, 
and,  even  at  slow  speed,  gives  as  good  results  from  the  point 
of  view  of  relative  volume  of  output  as  at  the  normal  rate  of 
delivery. 

Cooling  Towers. 
The  cooling  tower  occupies  an  important  place  in  any  com- 
plete description  of  condensing  machinery,  as  it  places  the 
advantages  of  condensing  within  reach  of  every  engineer,  with- 
out consideration  of  an  abundant  natural  water  supply.  Its 
function  is  to  utilise  the  latent  heat  of  the  exhaust  steam, 
which  lias  been  taken  up  by  the  cooling  water  in  the  condenser, 
in  the  evaporation  of  a  certain  portion  of  this  water,  and  in 
the  heating  also  of  a  considerable  quantity  of  air  brought  into 
contact  with  the  water  in  its  passage  in  thin  films  over  large 
exposed  areas  or  when  finely  sprayed  from  nozzles.  The  loss 
of  cooling  water  due  to  the  use  of  this  apparatus  varies  from 
75  per  cent  to  90  per  cent  of  the  weight  of  steam  condensed, 
and,  under  normal  atmospheric  conditions,  a  temperature  of 
from  75  deg.  to  85  deg.  Fah.  can  be  obtained  in  the  circulating 
water  after  cooling. 

Central    Condensing  Plants. 

The  central  condensing  plant,  as  distinguished  from  the 
condenser  attached  to  its  own  prime  mover,  is  the  special  feature 
of  contemporary  practice  in  condensing.  The  requirements  of 
large  electricity  generating  stations,  which  require  certain  plant 
to  be  continuously  in  operation,  make  it  imperative  that  one 
or  more  condensers  shall  be  always  available  for  taking  the 
exhaust  from  one  or  more  of  the  generating  engines,  as  the 
exigencies  of  the  supply  of  current  may  demand.  In  such 
stations  a  common  exhaust  pipe  connects  engine  and  condensers, 
so  that  any  combination  of  engine  and  condenser  may  be  used 
as  necessity  compels. 

These  condensing  plants  are  generally  operated  in  one  of  two 
ways:  (a)  By  their  own  steam  engines,  either  high-speed,  with 
gear  reduction  to  pumps,  or  directly  connected  and  of 
moderately  slow-speed;  and  (h)  by  electric  motors,  with  gear 
reduction,  or  of  slow-speed  directly  coupled  to  the  air  pump 
crank  shaft.  Various  combinations  of  the  two  methods  are  also 
frequently  adopted,  such  as  slow-speed  steam  engine  for  air 
pumps  and  direct  motor  drive  for  circulating  pumps,  or  a 
combination  of  electric  motor  drive  of  air  pumps  through 
gearing  and  circulating  pumps  directly  attached  to  the  spindle 
of  the  same  motor. 

One  large  installation,  that  at  the  Deptford  works  of  the 
London  Electric  Supply  Corporation,  is  worth  mention,  as  con- 
taining some  points  of  novelty  in  design.  Two  sets  of  condensers 
deal  with  the  steam  from  10,000  indicated  horse  power  of 
engines,  and  are  both  situated  on  what  is  practically  the  roof 
of  the  engine  house,  alongside  the  tanks  of  the  cooling  towers. 
The  condensers,  each  of  8,500  square  feet  cooling  surface,  are 
slung  in  mid  air  from  girders  overhead.  The  circulating  pumps 
are  driven  directly  by  high-speed  engines,  which  also  drive  the 
air  pumps  through  gearing.  The  air  pumps  deal  only  with 
the  air  and  vapour,  sufficient  water  only  being  admitted  to 
seal  the  valves,  the  water  of  condensation  being  discharged 
barometrically,  an  arrangement  rendered  possible  by  the 
elevated  situation  of  the  plant.  Other  equally  interesting 
condensing  plant  might  be  described  did  time  permit. 

Many  large  steel  and  iron  works  are  installing,  or  have 
recently  completed,  central  condensing  plants  to  deal  with  the 
exhaust  from  rolling-mill  and  other  engines.  Where  a  large 
exhaust  trunk  or  main  of  considerable  cubical  capacity  can  bo 
utilised,  the  effect  of  the  fluctuating  exhaust  from  large  rolling- 
mill  engines  is  less  observed  in  fluctuations  in  the  vacuum  than 
in  cases  where  such  provision  is  wanting.  Where  such  engines, 
and  others  with  a  similarly  varying  volume  of  exhaust,  as, 
for  instance,  colliery  winding  engines,  exhaust  directly  into 
condensers  of  only  small  cubical  capacity,  it  will  be  seen  that  a 
serious  difficulty  arises.  In  Germany  more  has  been  accom- 
plished under  such  conditions  than  in  this  country,  but  the 
matter  is  receiving  careful  consideration  at  the  present  time, 
and  the  difficulties  will  no  doubt  yield  in  this,  as  in  other 
problems  of  greater  complexity,  to  the  patient  consideration, 
skill,  and  experiment  of  the  engineer. 


The  fleet  of  nine  steamers,  which  the  Belgian  Government 
maintains  for  the  cross-Channel  service,  is  to  be  increased  by 
the  addition  of  a  turbine  steamer  with  a  speed  of  23  knots.  It 
is  said  that  Belgium  intends  to  replace  gradually  all  the  old 
steamers  of  a  speed  of  19  knots  by  turbine  steamers  similar 
to  that  to  be  introduced  shortly.  The  new  steamer  is  to  be 
fitted  up  splendidly.  Among  other  conveniences  it  will  carry 
a  Marconi  apparatus  for  the  use  of  voyagers,  and  also  a  power- 
ful searchlight  on  the  bridge. 
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XI.  —  Riveter  Heads. 

The  two  main  types  of  riveter  heads  used  for  intermediate 
and  heavy  riveters  are  those  illustrated  in  the  present 
article,  the  most  widely  used  one  being  that  given  by 
fig.  «. 

This  type  is  well  suited  for  use  on  the  semi-portable 
riveter  described  in  the  last  article,  because  of  its  com- 


Fip.  47. 


paratively  small  dimensions.  The  main  cylinder  is  cast 
solid  with  the  body  and  a  cover  placed  over  the  end,  to 
which  the  drawback  cylinder  is  secured.  The  drawback 
rod  passes  through  the  cover,  and  is  screwed  into  the  main 


Then,  for  the  head  with  side  rods,  fig.  48  and  49,  we 
have — 

 (i) 


A  = 


P 


P 


P 


P  -  P\  P 


C2) 


For  the  head  shown  on  fig.  47,  let  a  =  area  of  drawback 
rod,  and  using  the  same  symbols  as  above,  A  and  a  being 
the  annular  areas  on  which  the  water  presses,  we  have — 


A 


p  -  p 
P 


+  a 


P  ~  Pi  P 


(3) 
(4) 


A  and  a,  of  course,  are  in  square  inches,  and  are  pro- 
portioned for  constant  drawbacks. 

The  head  shown  by  fig.  47  is  counted  out  for  a  back 
pressure  of  105  lb.  per  square  inch,  and  that  given  by  figs. 
48  and  49  for  185  lb.  There  is  no  particular  reason  for 
this  difference,  and  it  is  simply  due  to  the  fact  that  the 
heads  are  by  different  makers. 

In  counting  out  the  thicknesses  of  the  cylinders  it  is 
much  easier  and  safer  not  to  take  into  account  the  strength 
of  the  liner,  but  to  proportion  the  cylinder  as  if  it  did 
not  exist. 

The  heads  are  of  80  and  60  tons  power  respectively, 
and  both  are  for  a  working  pressure  of  1,500  lb.  per  square 
inch.    The  main  cylinder  of  the  former  is  of  cast  steel 
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Fig.  48. 


Fig.  49. 


ram.  This  construction,  along  with  the  use  of  leather 
packing,  enables  us  to  reduce  the  weight  and  size  to  a 
minimum. 

In  the  head  shown  by  figs.  48  and  49  the  push-back  ram 
is  attached  to  a  crosshead,  and  from  this  crosshead  two 
side  rods  are  connected  to  the  front  of  the  main  rani. 
These  side  rods  just  serve  the  purpose  of  the  drawback  rod 
in  fig.  47. 

The  advantage  in  using  this  type  of  head  is  that  all 
the  glands  are  external,  and  are  therefore  accessible  at  any 
time  during  the  working  of  the  machine. 

They  are  also  packed  with  hemp,  so  that  when  a  small 
leak  appears  the  gland  oidy  requires  to  be  tightened, 
whereas  with  leather  packing  the  cylinder  joints  must  be 
undone  and  a  new  leather  put  in. 

The  only  objections  to  this  one  are  that  it  is  very  long 
for  the  power,  and  is  not  so  well  protected  as  the  former. 

The  rules  for  finding  the  respective  areas  of  the  two 
cylinders  were  given  in  previous  articles.  We  will  now 
give  them  in  a  more  complete  form  for  both  types  of  heads. 

Let  A  =  area  of  main  ram,  a  =  area  of  drawback  ram, 
p  =  working  pressure  in  pounds  per  square  inch,  jh  = 
exhaust  pressure  in  pounds  per  square  inch,  and  P  =  power 
of  ram  in  pounds. 


lined  with,  gun  metal,  the  drawback  cylinder  being  entirely 
of  gun  mental.  In  fig.  49  the  cylinders  are  of  cast  iron 
lined  with  gun  metal. 


An  improved  electric  motor,  with  special  control  arrange- 
ments tor  obtaining  a  wide  variation  of  speed  has  been  patented 
by  Mr.  J.  Bentley,  Manchester,  and  the  following  description  of 
it  is  due  to  Poiver.    Essentially,  the  design  consists  of  an 
ordinary  electric  motor  having  two  independent  sets  of  field  mag- 
nets and  one  armature  winding,  the  armature  itself  being  in  two 
halves  wihich  are  magnetically  isolated  the  one  from  the  other. 
One  set  of  field  magnets  is  of  fixed  strength,  but  it  is  possible 
to  vary  the  magnetism  of  the  other  set  from  a  maximum  amount 
in  the  same  direction  as  that  of  the  first  set  down  to  zero 
j    magnetism,  and  then  to  re-magnetise  the  fields  in  the  opposite 
I    direction.    With  the  two  magnetic  fields  at  their  maximum 
excitation  and  in  the  same  direction,  the  speed  of  the  motor 
would  be  at  its  lowest  value,  and  as  the  variable  field  was 
decreased  in   strength   and  then   gradually  increased   in  an 
opposite  direction,  so  the  speed  of  the  motor  would  increase.  At 
first  sight  it  might  appear  that  the  same   object  could  be 
obtained  by  proper  proportion  of  the  field  magnets  and  variation 
!   of  the  exciting  power,  but  inspection  of  well-known  magnetic 
S   curves  would  soon  dispel  this  idea.    The  object  of  the  device 
is    too    doubt    to   get   sparkless    commutation    despite  the 
variation  down  to  a  minimum  of  the  field  strength;   but  it. 
is  also  obvious  that  the  method  would  be  wasteful  at  the  higher 
1  speeds. 
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GOOD  INVENTIONS  AND  BAD  PATENTS. 

The  records  of  the  proceedings  that  have  been  instituted 
for  the  protection  of  many  most  useful  and  successfully 
■  worked  patents  prove  that  more  patents  are  rendered  hope- 
lessly invalid  and  bad  from  improperly  drawn  claims  than 
from  the  actual  want  of  invention  or  from  want  of  novelty. 

The  regrets  of  eminent  judges  have  been  constantly 
expressed  that  the  patents  for  valuable  inventions  should 
be  rendered  invalid  owing  to  the  claims  being  too  wide  in 
terms  or  not  sufficiently  clear  for  covering  that  alone  which 
has  been  invented  and  introduced  by  the  patentee.  In 
one  very  important  case  the  Master  of  the  Rolls  said  that 
I  he  had  '"  reluctantly  come  to  the  conclusion  that  the  patent 
was  hopelessly  bad.  The  patentee  had  possibly  discovered 
a  new,  useful,  and  patentable  invention,  but  he  had  by  his 
specification  claimed  a  great  deal  too  much,  and  this  was 
fatal  to  the  validity  of  the  patent.  This  conclusion  was 
arrived  at  with  great  regret,  because  there  was  apparently 
a  valuable  invention  and  a  large  industry  concerned;  but 
the  patentee,  however,  had  thrown  his  net  too  widely,  and 
had  taken  in  too  much."  That  which  he  had  been  intro- 
ducing was  not  covered  by  what  had  been  claimed,  as  the 
form  of  the  claims  included  matter  to  which  the  inventor 
was  not  entitled,  and  the  difficulties  connected  with 
distinguishing  that  which  was  new  from  that  which  was  old 
had  not  been  properly  appreciated. 

The  existing  new  law  will  not  remove  the  difficulties 
connected  with  improperly  drawn  claims,  as  it  will  form  no 
part  of  the  duty  of  the  Patent  Office  Examiners  to  suggest 
new  claims  or  to  amend  the  old  ones,  although  they  may 
have  discovered  and  directed  attention  to  old  patents  as 
references  that  may  be  material  to  that  which  is  described. 
The  new  Act  requires  that  the  claims  shall  be  succinct 
and  clear,  but  it  is  quite  possible  to  make  a  claim  very 
succinct  and  abundantly  clear,  while  at  the  same  time 
including  in  its  scope  that  which  will  make  it  too  wide, 
and  thus  bad  in  point  of  law,  although  good  in  point  of 
invention.  As  an  illustration  of  the  form  and  kind  of 
claim  to  be  avoided,  attention  may  well  be  directed  to  many 
of  the  patent  specifications  that  emanate  from  America, 
which  are  usually  filed  in  this  country  in  the  precise  form 
in  which  they  pass  the  American  Patent  Office  Examiners. 

The  system  of  claiming  every  possible  variation  or 
modification  of  any  combination  is  adopted  by  inventors 
under  the  impression  that  they  are  making  it  easier  to 
proceed  against  infringers  by  anticipating  the  kind  of 
alternative  that  may  be  resorted  to.  This  multiplicity  of 
claims  is  harmless  in  America,  as  each  claim  is  independent 
of  the  other ;  but  it  cannot  be  too  strongly  reiterated  that 
in  this  country  one  bad  claim,  however  immaterial  to  a 
patent,  is  held  to  invalidate  the  entire  patent  until  the 
specification  has  been  amended. 
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Agriculture,  including  Implements. 

696    J.  CHRISTIE.    Farmyard  manure  breakers  and  distri- 
butors. 


Arms  and  Ammunition. 

601    J.  RUSSELL.    Explosives  for  blasting. 
640    A.  T.  DAWSON  and  L.  SILVERMAN.    Armour  piercing 
projectiles. 

675    W.  BAKER.    Single  trigger  mechanism. 

680  R.  C.  THOMSON  (W.  L.  Graham,  India).  Construction 
of  spears  for  military  purposes. 

790  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  United  States).  Systems  for 
operating  or  controlling  guns  or  similar  mechanism. 


Bottles,  Glass,  &c. 

427    J.  CRAIG  and  R.  E.  ROWAN.    Flattening  glass. 
490    W.  PLISH.    Non-refi liable  bottles. 
494    A.  MONCUR.  Bottle. 

716    J.  J.  GRIFFIN.    Withdrawal  of  corks  from  bottles. 
779    W.  J.  BROMILEY.    Multiple   glass  (or    any    kind  of 
vessel)  filler  simultaneously. 


Building  and  Construction. 

384    J.  LINLEY.    Door  frame  locket  and  dowel. 

418    J.    BANBURY    (A.  J.    Pash,  New   Zealand).  Window 

552    A.  J.  COMPTON.    Firing  kiln.  ' 

592    W.  L.  HAMILTON.    Fittings  for  temporarily  pivoting 

sliding  window  sashes. 
625    W.    OSMENT.    Cutting  and  treating  diminished  stiles 

for  doors  and  windows,  etc. 
634    H.  WORSDELL  and  G.  B.  GRAHAM.   Material  for  roofs 

of  houses. 

652    A.  SMITH,   R.   J.  EYVELL,  and  O.   SPURR.  Com- 
position for  paving,  rooting,  waterproofing,  etc. 
673    M.  J.  ADAMS.  Kilns. 
694    R.   S.   GODSON.    Cistern  shut-off. 

728    W.  VALENTINE  and  R.  BRISTOW.    Levelling,  plumb- 
ing, and  the  like. 
751    T.  S.  FILDES.    Sheet  iron  cisterns  or  tanks. 
756    F.  J.  JOHNSON.    Ball  trap  interceptor. 
784    W.  DAVIES.  Windows. 


Chemistry  and  Photography. 

399  A.  FORBES.  Producing  luminous  outline  designs  or 
images  on  a  magic-lantern  slide  while  being  exhibited. 

406  O.  IMRAY  (F.  V.  M.  Lucues  &  Bruning,  Germany). 
Blue  dyestuffs. 

433    H.  A.  CRABB.    Time  valve  for  photographic  shutters. 
435    T.  H.  GLASSCOE.    Carburetted  air  gas  apparatus. 
460    W.  H.  BANGHAN.    Generating,  storing,  and  regulating 
acetylene  gas. 

527  W.  BROWN.  Method  of  presenting  optical  lantern 
effects. 

559  A.  C.  PONTON  and  W.  C.  HORNE.  Colour  effects  on 
photographic  paper. 

561  H.  MAJOR.  Tripods  and  stands  and  means  of  attach- 
ment between  tripods  and  stands  and  cameras,  tele- 
scopes, surveying,  and  other  instruments. 

563    J.  SMYTH.    Plant  for  manufacturing  acetylene  eras. 

566    P  BARRIERE.    Gas  generators. 

580  J.  BOWING.  Destructive  distillation  of  coal  and  in 
apparatus  therefor. 


G06    J.  G.  PRATT.    Photographic  printing  frame. 
628    F.  F.  PAYNE.    Flash  light  apparatus  for  photographic 
operations. 

639    F.    E.  BLAISDALL.    Beautifying  and   protecting  the 

surfaces  of  jshotographs. 
644    G.  E.  JUNIUS  and  R.  VIDAL.    Black  sulphur  dyes. 
690    J.  T.  DAWES.    Separating  gold  or  othetr  metals  from 

fluids,  holding  same  in  suspension. 
755    W.  G.  HEYS  (F.  Pollak,  Austria).    Monoazo  colouring 

matters. 


Coin  Freed  Mechanism  and  Cash  Register,  etc. 

398    A.   SPIES  (G.M.B.H.).    Wagon  weighing  machines. 
520    H.  H.  LAKE  (W.  S.  Scales,  United  States).  Weighing 
machines. 


Cycles  and  Cycle  Accessories. 

{See  also  Vehicles,  Wheels,  etc.) 

598    W.  POWELL.    Three-speed  gear  for  cycles. 
710    C.  S.  COX.    Lock  for  cycles. 

712    B.  J.  B.  MILLS  (H.  Gauthiers,  France).    Blocking  of 
velocipede  saddles. 
777    S.   WARREN.      Free    wheel   and  clutch   devices  for 
cycles,  etc. 


Electrical. 

380  W.  AINSLEY.    Insulated  roller  contact  block. 

381  W.  PARE.    Electrically  lighting  up  street  and  other  gas 

lamps. 

400  G.  HARRISON  (The  Albert  &  J.  M.  Anderson  Manu- 
facturing Co.,  United  States).  Controlling  electric- 
circuits. 

402  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  United  States).  Thermal 
electric  cut-outs. 

403  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  United  States).  Electric 
li  Goiters 

4  04  THE  BRITISH  THOMSON-HOUSTON 'CO.  LTD.  (The 
General  Electric  Co.,  United  States).  Electric 
switches. 

405  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  United  States).  Electric 
resistances. 

410  R.  J.  W.  GRASSEL.  Electrical  hydro-pneumatic 
governor. 

416  H.  J.   FRAUTMANN  and  J.  L.   COPPING.  Electric 

insulators. 

417  H.  J.   FRAUTMANN  and  J.  L.   COPPING.  Electric 

switches. 
432    G.  B.  BRYAN.    Arc  lamps. 

446    W.  BRANFIELD.    Testing  and  indicating  the  intensity 

of  electric  currents  in  cables. 
493    O.  T.   BLATHY.    Measuring  the    strength  of  electric 

currents. 

512  P.  DAWSON.    Electric  generators. 

513  A.  P.  ZANI.    Alternating  current  commutator  motors. 

514  A.  P.  ZANI.    Winding1  for  electric  motors. 

521  P.  MENSSRIER  and  G.  MOUNIER.  Secondary  batteries. 

522  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  United  States).  Electric  oil 
switches. 

523  THE  BRITISH  THOMSON-HOUSTON  CO.   LTD  (F. 

Holden).    Electric  meters. 
534    VERITYS  LTD.  and  F.  S.  WORSLEY.    Twin  or  double 

cai'bon   arc  lamps. 
540    J.  MACLEAN.    Electrically  heated  curling  tongs. 
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542    J.  MACLEAN.    Electric  switch  or  cut-out. 

o71  W.  McLELLAN  and  C.  H.  MERZ.  Indicating  or  check- 
in&  the  efficiency  of  electric  train  driving-. 

005    H.    E.    BENNETT,    J.    RODDA,  and    T.  EL  RULE. 

Separating  bodies  capable  of  being  magnetised  from 
others  with  which  they  are  associated. 

608    J.MACLEAN.    Portable  electric  drilling  machines. 

617  T.   E.   R.   PHILLIPS.      Construction  of  splicing  car 

for  electric  trolley  wires. 

618  W.    J.    FRY.    Controlling  and    feeding    mechanism  of 

electric  arc  lamps. 
689    R.  DUCKWORTH,  H.  DUCKWORTH,  and  D.  KERR. 

Automatic  current  feeder  for  electric  railways. 
693    S.  H.  PENNING.    Electric  incandescent  lamps. 
700    H.  HEINICKE.    Electric  transformers. 
718    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  and 

E.  B.  WEDMORE.    Reverse  current  electric  cut-outs 

or  circuit  breakers. 
776    A.  P.   ZANI.    Alternating  current  electro-magnets. 
778    A.  G.  BLOXAW  (F.  E.  Polzenuisz  and  R.  B.  Gold- 

schmidt,  Belgium).    Accumulator  plates. 
797    A.  B.  TUBINI.    Electric  fuse  or  cut-out  apparatus. 


Engineering  and  Mechanical. 

419    COLN-MUSENER   BERGWERKS-ACKER  VEREIN. 

Avoiding  or  filling  up  blow-holes  in  castings. 
137    E.  SIMS  and  A.  S.  SIMS.    Combined  fish  plate  and  rail 

joint  grip. 

442    A.  J.  BAILEY.    Valves  for  steam  and  other  fluids. 
471    D.  L.  ELLIS  and  F.  D.  FORD.    Pipe  cutters. 

473  T.  W.  BARBER.    Screw-milling  machines. 

474  D.   SULLIYAN.      Grinding  plates  or  discs  of  grain- 

milling  machines. 
478    O.  H.  M.  B.  BEYER.    Driving  pulleys. 
481    J.  C.  HANSEN.    Adjustable  spanners. 
491    A.  GREENWOOD.    Screwing  machines. 
495    P.    R.    J.    WILLIS    (V.    Bachman,    United  States). 

Mechanical  stokers. 

506  A.  W.  FRENCH.    Press  plates. 

507  A.  W.  FRENCH.  Valves. 

511    H.  DONNER,    Engines  or  motors. 

515    J.  GRESHAM,  H.  E.  GRESHAM,  and  G.  KIERMAN. 

Cylinders  of  vacuum  brake  apparatus. 
517    H.  J.  HOEGH.    Tool  supports. 

545    W.  HARPER.      Change-speed  gear,  with  ball-bearing 
thrust. 

573  C.  Y.  D.  HEYDEN  and  W.  V.  D.  HEYDEN.  Sheer 

cutter  frames. 

574  A.  R.  GREEN.    Water  gauges. 

589    F.  GREEN.    Rotary  reversible  tipplers  for  discharging 
coal. 

593    W.  H.  NEWNES.    Automatic  stoker. 

595    P.  O.  ROWLANDS  and  W.  E.  ROWLANDS.  Obtaining 

gaseous  and  vaporous  pressure. 
597    J.  G.  DUNLOP  and  T.  BELL.  Turbines. 
609    R.  A.  J.  HENRY.      Hydraulically    operating  various 

apparatus. 

611    J.  TAYLOR.    Fuel  economisers  and  feed  water  heaters. 

626    F.  WINDHAUSEN,  jun.    Elastic  fluid  turbines. 

631    S.  L.  B.  DAVIS.    Packing  or  jointing  tubes  or  pipes. 

046    E.  HESKETH.    Refrigerating  apparatus. 

050    THE    HONOURABLE    C.    A.   PARSONS   and  C.  F. 

TAYLOR.    Tools  for  boring  and  grooving  turbine 

cylinders. 

651    G.  B.  LOVE.    Charging  of  retort  furnaces  with  fuel. 

657    E.  BITZER.    Flexible  metallic  pipes  and  tubes. 

660    H.   H.  LAKE  (The  Turbine   Motor   Tool   Co.,  United 

States).    Portable  machines  or  tools. 
C65    \V.  H.  MURTON.    Lathes  for  turning  wood. 
666    R.  H.  CLUCAS.    Frames  for  manhole  covers. 

671  J.    T.    ROBERTSON    and    T.    H.    WEBB.  Vertical 

reservoir  bearings. 

672  J.  P.  ROBERTSON  and  T.  H.  WEBB.  Vertical  bearings. 
677    T.  C.  MORGAN.    Shackles  for  colliery  corves,  tubs,  and 

like  vehicles. 

681    H.  HOUGHTON.    Safety  fence  for  gate  wire  cages. 
688    W.  H.  L.  HILTON.    Enabling  valves  to  be  operated  at 

a  distance  therefrom. 
715    F.  W.  ARROW.    Ball  bearings. 

723    HUMBER     LTD.,      A.     H.     NIBLETT,      and  S. 

WAPLINGTON.    Variable  speed  mechanism. 
726    J.  LLOYD.    Spiral  springs. 

731  C.    G.    REDFERN    (C.    H.    Akroyd-Stuart,  Western 

Australia).    Jointing  and   connecting  pipes. 

732  G.    F.    LARKIN  and    E.    M.    BOWDEN'S  PATENT 

SYNDICATE  LTD.  Braking  mechanism  for  road  or 
rail  vehicles. 

738    J.  MUSKETT.    Coupling  for  hydraulic  hose. 
740    E.  KARSLAKE.  Spanner. 


748    J.  G.  DUNLOP  and  T.  BELL.      Packing  devices  for 

rotating  shafts. 
750    J.  G.  DUNLOP.    Steam  turbines. 

759    G.  COCKBURN.    Isolating  and  emergency  or  like  valves 

for  steam  pipe  connections. 
764    E.  CARSTENS.    Shaping  or  cutting  machines. 
767    F.  B.  O.  HAWES.    Controlling  the  output  of  fans  and 

pumps. 

774    C.  M.  DE  KUNWALD  and  D.  SMITH.  Automatically 

limit  the  amplitude  of  a  reciprocating  movement. 
781    DAVY  BROS.  LTD.    Steam  hydraulic  intensifiers. 
787    H.  SLEEP  and  B.  SOLOMON.    Taps  or  cocks. 
796    P.  B.  MASSEY.  Wrenches. 


Engines,  Internal  Combustion. 

{See  also  Vehicles  for  Motor  Cars.) 

161  T.  C.  PHILIPSON.  Scavenging  automobile,  gas,  oil,  and 
other  internal  explosive  vapour  engines. 

567    F.  K.  R.  AMESBURY.    Internal-combustion  engines. 

027  W.  H.  BARRETT  and  C.  C.  CARDELL.  Internal-com- 
bustion engines. 

067    THE  WOLSELEY  TOOL  &  MOTOR  CAR  CO.  LTD. 

and  H.  AUSTIN.  Opening  a  valve  of  an  internal- 
combustion  engine. 

725  SIR  W.  PALMER,  BART.  Internal-combustion  tur- 
bines. 

730  J.  E.  BOUSFIELD  (H.  Akroyd-Stuart,  Western 
Australia).  Compressing  the  combustible  mixture  for 
internal-combustion  turbines. 

766    F.  LUTZ.    Sparking  plugs. 


Engines,  Steam. 

440    A.  LATHAM.    Piston  rings. 

503    H.  TECHET  and  M.  SALASCHEK.    Valve  gear. 
583    C.  RITCHIE.    Steam  and  other  fluid  pressure  engines. 
613    J.  DODDS.    Valve  gear. 

668  J.  EVANS.  Admission  of  steam  to  and  its  exhaust  from 
steam  engine  cylinders  and  to  steam  cushioning  the 
pistons  of  such  cylinders. 

791  H.  A.  IVATT.  Crank  shaft  for  locomotive  engines  and 
other  purposes. 


Pood  Products. 

447    S.  CRANSTON.    Machines  for  roasting  coffee  beans. 

697  T.  F.  MATHESON  and  W.  C.  SANDERSON.  Pre- 
serving and  packing  perishable  and  other  provisions 
and  in  apparatus  employed. 

749  A.  M.  MELVIN.  Machine  for  moulding  or  treating 
dough  to  form  loaves. 


Furniture  and  Domestic. 

378  II.  P.  MOORE.  Wardrobe  or  other  like  swivelling  sus- 
pension hooks. 

391    J.  GIBSON.    Spring  or  other  rollers  for  blinds. 

415    .1.  B.  THAIN.    Portable  curtain  canopy  for  bedsteads. 

421    R.  T.  GLOVER.    Pad  and  other  locks. 

428  A.  BERGT  and  J.  A.  FRAY.  Cleansing  and  greasing 
baking  pans. 

458    H.  BIRDSALL   and   W.   SLEIGHTHOLME.  Window 

cleaning  device. 
462    E.  G.  HARCOURT.    Door  f listenings. 
468    M.  M.  HOPE.  Dish-washer. 

499  O.  F.  GRANT  and  J.  G.  McDOWELL.  Flexible 
metallic  mats. 

502    E.  T.  WESTERFIELD  and  R.  F.  WESTERFIELD.  Ex- 
tension tables. 
508    G.  V.  AMICO.  Chair. 

519    R.  N.  SMITH.    Domestic  washing  machines. 
537    J.  N.  BACON.    Chair  or  table  leg  buffers. 
562    H.  H.  OWEN  and  A.  C.  GOOD.    Picture  wire  or  cord 
holder. 

576    W.  GARDNER.    Sectional  furniture. 
578    J.  SAYERS  and  J.  COLE.    Machines  for  washing. 
607    J.    MACLEAN.     Detachable    guard    for    rotary  hair 
brushes. 

637  H.  WORSDELL  and  G.  B.  GRAHAM.  Kettle  for 
boiling  liquids. 

049    H.  J.  HUNT  and  CLARK,  HUNT,  &  CO.  LTD.  Hat 

and  coat  hooks. 
670    T.  HOLDEN  and  J.  MORRIS.    Blind  rollers. 
683    T.  BAIRD.    Rain-protected  seats. 

686  J.  COLLINS  and  E.  G.  WARDEN.  French  window 
bolt  or  fastener. 
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7i)l    A.  1'.  PURDY.    Adjustable  hammock  baby  carriage. 

737    R.  W.  ATKINSON  and  11.  L'ERGER.    Roller  fur  ringing 

and  mangling  machines. 
757    D.  McDOUGaLL.    Rat  and  mouse  traps. 
770    A.J.  BOl'LT  (P.  A.  Gasse,  France).    Domestic  stoves. 
782    A.  E.  OSBORN.  Seats. 


Hardware. 

420    H.  HARTLEY.    Horse  shoes. 

422    E:  \Y.  LANCASTER.    Grates,  stoves,  etc. 

431    R.  BOWES.  Fireplaces. 

448    F.  J.  RIDGWAY  (J.  A.  and  F.  Hancock'),    Turning  in 
pottery. 

482    \Y.  M.  B ADAMS.    Boor  latches. 

489    r.  M.  OSBORN  and  \Y.  GLADWIN.    Hollow  metallic 
bars. 

509  J.  FOWLER  and  D.  R.  M1DBLETON.    Claspiand  puzzle 

knives,  cotton  labourers'  hooks,  and  other  tools. 

510  J.  T.  MOSSFOKD.    Sheet  metal  trunks  and  boxes. 

525    F.  J.   MASSEY  (The  Massey-Harris  Co.  Ltd.,  Canada). 
Mowers. 

538    II.  J.  PHELPS  (trading  as  Embrey  and  Parry).  Garden 
syringe. 

561)    C.  G.  BUTLER  and  A.  GREEN.    Oil  and  gas  stoves. 
570    W.  SMART.    Fire  grates. 

582    J.    E.    BOUSFIELD    (Firm  of  J.  Pintseh,  Germany). 

Gas  stoves. 

603    .1.  \Y.  GRIFFIN.    Producing  metallic  plates  from  which 
transfers  tan  be  pulled  tor  decorating  pottery  ware. 

014  F.  MORTON  and  G.  CAKTWRIGHT.    Kerbs  or  fenders 

for  domestic  fire  rjlaces. 

015  .).  II.  GILMQTJE  and  J.  GOODWIN.  Furnaces. 
630    W.  'WALTERS.  Tap. 

635    H.  WORSDELL  and  G.  B.  GRAHAM.    Bolt  for  use  oil 
street  doors. 

618    S.    O.    COWPER-COLES.    Manufacture  of  metal  strip 
or  wire. 

676    J.  RIJSCOE  &  CO.  LTD.  and  E.  PASS.    Ferrule  taps  and 

stop  tap  ferrules,  and  ferrule  bends  for  water  mains. 
711    A.  C.  FLETCHER.    Grate  bars. 

769    A.  J.  BOULT  (P.  A.  Gasse,  France).    Artificial  stone. 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 
382    A.  F.  SARGEAUNT.  Extincteur. 

392  F.  A.  HUNTER.  Controlling  the  luminosity  of  electric 
lamps. 

408  J.  E.  NELSON  and  C.  G.  NELSON.  Stove  pipe  venti- 
lators. 

436    O.  D.  LUCAS.    Mercury  vapour  lamps. 

450  J.  R,  CROSTHWAITE.    Stoves  for  heating  rooms. 

451  J.  R.  CROSTHWAITE.    Stoves  for  heating  rooms. 

463  B.  M.  ASLAKSON.    Converting  heat  derived  from  fuels 

into  energy  for  utilisation. 

464  H.  SYMONDS.    Burner  for  incandescent  mantles. 
469    H.  N.  DAVIS.    Combined  gas  and  coal  fire  stoves. 

472  THE  NATIONAL  FUEL  CO.  Machines  for  forming 
briquettes. 

516    I.  SHOOB.    Fittings  for  incandescent  gas  burners. 
535    J.SMITH.    Lighting  of  electrical  lamps  by  a  self-connect- 
ing Dole. 

543    J.  GORTON.    Oil  fire  lighter. 

547  J.  B.  LIVESEY.  Radiators,  coolers,  and  the  like,  and 
manufacture  thereof. 

556    F.  C.  PULSFORD.    Steam  heating  apparatus. 

564    P.  and  C.  JACOB.    Automatic  gas  igniters. 

600    F.  ROYSTON.    Ventilator  and  dust  excluder. 

616  DEUTSCHE  CONTINENTAL  GAS  GESELLSCHAFT. 
Gas  burners  for  cooking. 

624  J.  W.  WATSON  and  H.  WATSON.  Chimney  and  venti- 
lating shaft  tops. 

638  F.  A.  FIELD.  Temporarily  heating  a  liquid  to"  vaporise 
it,  a  body  of  gas  to  exhaust  it,  or  to  increase  its 
pressure,  etc. 

654    G.  WILTON.    Holding  incandescent  gas  mantles  while 

the  burners  are  being  cleaned. 
658    S.  ROOK.    Smokeless  furnace. 

082    T.  S.  SLATER.    Safety  hold  fast  incandescent  mantle  rod. 
724    J.  O.  SPONG.    Construction  of  heating  stove. 
736    W.   ALEXANDER.    Dry  meters. 

758  J.  WEBSTER  and  R. '  WEBSTER.  Purifiers  for  coal 
gas,  and  method  of  operating  same. 

(71    A.  J.  BOULT  (P.  A.  Gassef  France).    Flues  of  fireplaces. 

788  J.  G.  W ATKINSON.  Supports  for  mantles  used  in 
incandescent  lighting. 

'98  W.  B.  SMITH.  Inverted  incandescent  gas  burners,  incan- 
descent gas  burners,  and  gas  burners. 


Jewellery,  Clocks,  and  Music. 

{Including  Phonographs,  etc.) 

383    W.  II.  CLEGG.    Motor  and  mechanism  for  driving  talking 
machines. 

393    C.  E.  BRUCHIIEUSER.    Wrist  holder  and  device  for 
developing'  the  pliancy  of  ringers  of  piano  players. 

113  O.  MESSTER.    Working  a  phonograph  and  a  cinemato- 

graph in  conjunction. 

114  G.  C.  MARKS  (P.  Welin,  United  States).  Automatic 

pianos. 

501)    J.  POWELL  &  CO.    Talking  machines. 
531    T.  W.  HARDING  and  W.  SYKES.    Needles  for  talking 
machines. 

54-6    E.  E.  MOXTED.    Resonator  lor  stringed  musical  instru- 
ments. 

565    A.  TIIREADKELL.  Watches. 


Leather  Goods,  including  Machinery. 

430    A.  BEAYEN.    Boots  and  yhoes  and  process  for  making 
same. 

(lib    II.  WORSDELL  and  G.  B.  GRAHAM.    Bearing  rein  for 
horses. 

663    C.  A.  GIBBS,  E.  J.  GIBBS,  and  A.  E.  MATTHEWS. 
Combined  leather  and  rubber  revolving  heel  pad. 

772  A.  ADK1NS.    Boot  machinery. 

773  W.  II EATON.    Boot  machinery. 


Medical. 

51)0    A.  J.    PALETHORPE.     Making,    filling,   and  sealing 

medicinal  capsules. 
426    A.   P.  RICHMOND.    Therapeutic  apparatus. 
554    J.    E.  ARNOLD.  Inhalers. 
587    R.  W.  BRENMEHL.    Dental  articulator.  * 
713    W.  I!.  ANDERSON.    Medicinal  preparation. 
785    R.    WALKER.    Mirrors  for  surgical,   dental,   and  like 

uses. 


Metallurgy,  including  Rolling,  Drawing,  Casting,  etc. 

411    J.  GAYLEY.    Smelting  ore. 

775    H.  J.  B.  DELPOOTE.    Manufacture  of  steel. 

792    G.  E.  BUTTENSHAW.    Manufacture  of  bronze. 


Optical,  Mathematical,  etc.,  Instruments- 

656    G.   WARNES.    Cases  for  clinical  thermometers. 

661  S.  SMITH  and  C.  HEAP.  Showing  the  maximum  move- 
ment of  pointers  of  apparatus  for  indicating  speed, 
pressure,  etc. 

706    W.  BRIERLEY.    Stereoscopic  lens. 

708  S.  D.  CHALMERS.  Totally  reflecting  prisms  of  the 
fresnel  type. 


Printing  and  Typewriting. 

412    J.  B.  HAMMOND.  Typewriters. 

501    C.  BIVORT.    Stenographing  or  reporting  machines. 
585    W.  J.  YEOMAN  and  W.  T.  HUSBAND.  Typewriting 
machines. 

612    E.    T.    CLEATHERS.    Reciprocating    bed   motions  of 
printing  and  analogous  machines. 


Railways  and  Tramways. 

379    B.  WILD.    Ticket  for  passengers  by  trams,  railways,  etc. 

394  A.  J.  HOWCROFT.  Expansion  locomotive  engine  with 
steam  cut-off  arrangement. 

401  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  United  States).  Under-running 
current  collectors  for  electric  railways. 

423  J.  LEMIRE.    Railway  signalling  systems. 

424  C.  M.  JACOBS.    Single  lines  of  railway  on  the  electric 

staff. 

434  W.  S.  LAYCOCK.  Central  couplings  of  railway  vehicles. 
439    C.  A.  F.  GREGSON  and  S.  HUMBLE.    Railway  metal 

sleepers  and  permanent  way,  and  special  appliances 

in  connection  therewith. 

484  G.  ZARA.    Axle  boxes  of  locomotives. 

485  W.  B.  MARTIN.    Railway  i^assengers'  return  ticket  for 

one  week  or  for  a  certain  number  of  journeys. 
530    H.  COURTEEN.    Electric  railways  and  trains. 
555    S.  E-  ALDWINCKLE.    Railway  signal. 
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642  T.  E.  KERSHAW.  Life  guards  or  fenders  for  loco- 
motive engines,  tram  cars,  etc. 

717    A.  HARVEY.    Locking  of  rails  in  their  chairs. 

729  THE  LEEDS  FORGE  CO.  LTD.  and  E.  DE  HORNE 
ROWNTREE.    Under  frames  for  railway  vehicles. 

786    J.   HOWELL.    Railway  platform  indicators. 


Sanitation 

(Imludimj  Building  and  Hardware.) 

444    W.  J.  GLOVER.    Removing  dust  from  roads. 

45!)    E.  H.  MACILWAINE.    Clearing  of  dust  out  of  air. 

475  F.  B.  CLARKE.  Drainer. 

476  B.   SINGER.      Composition  of  matter  for  laying  and 

absorbing  dust. 
655    A.  TAPPERT.    Closet  seats. 

754  E.  A.  GREEN.  Channel  junctions,  channel  couplings, 
and  channels  for  use  in  or  about  tiie  inspection 
chambers  of  drains  and  sewers. 

760  E.  E.  W.  BUTT.  Inspection  cover  for  sewerage  manholes, 
etc. 


Shipbuilding  and  Navigation. 

M.  HARROWAY  and  W.  DIXON.    Ship  construction. 
P.  LAWSON.    Ships'  tackle. 
McGRUER.    Boats'  rowlocks. 

O.  PICKERING.    Protecting  foreshores,  sea  coasts. 

the  banks  of  tidal  rivers,  etc. 
H.  GRIFFITHS.    Stockless  anchors. 
D.  EWEN.    Ships'  propellers. 

R.  SEWELL.    Propelling  apparatus   for  vessels. 
G.  HILL.    Boat  raising  and  lowering  gear. 


.526  G. 

591  J. 

602  E. 

604  J. 

610  C. 

653  J. 

763  J. 

780  F. 


387 
407 


445 
466 

504 

533 

541 

557 
579 

584 

669 

674 
678 

703 
735 
753 
794 


443 

4  65 

496 

505 

550 
586 

588 
590 


Spinning,  Weaving,  and  Allied  Trades. 

.  PALEY.    Doubling  of  yarn  and  thread. 

TAYLOR.      Under    casings    for    carding  engines, 

bale  breakers,  hopper  feeders,  openers,  etc.,  employed 

in  preparation  of  cotton. 
ISHERWOOD.    Shedding  motions  for  power  looms. 
POLLOCK.      Flyers  used   in   spinning  or  twisting 

frames. 

KEITH  and  W.  W.  W A RDLE.    Machine  for  drying 

warps  or  other  materials. 
W.  FULTON.      Production  of  patterns,  designs,  or 

.other  similar  markings  in  fabric. 

YAPPERT   (The   Warp    Twisting-in   Machine  Co., 
United  States).    Twisting-in  new  warps 
T.  DENHAM.    Sewing  machines. 

WIBAUX-FLORIN.    Removing  the  shuttle  boxes  of 
"  Revolver  "  weaving  machines  or  looms. 
\LTON,  SONS,  &  CO.    Knitted  goods  and  apparatus 
therefor. 

DICKINSON  &  B.  DICKINSON  LTD.  Turning 
back  motion  for  looms. 
N.  HOBSON  and  W.  R.  CLAY.  Jacquards. 
RICHARDS.    Bolster  bearings  of  spindles  for  spin- 
ning frames. 
.  POATE.    Knitters,  wool  or  cotton  carrier. 
GAUNT  and  L.  E.  GAUNT.    Patch-work  cards. 
ASHTON.    Pile  fabrics. 

W.  HOWARTH  (Messrs.  Lingi,  Lamperti,  and  Camillo, 
Arpesan,  Italy).    Carding  and  nap  raising  machines. 


Stationery  and  Paper. 

A.  CARR,  A.  L.  F.  CARR,  and  W.  E.  S.  CARR.  Sur- 
facing of  waterproof  papers. 

G.  TUCKFIELD  and  W.  G.  DE  F.  GARLAND.  Exhibit- 

ing or  storing  picture  post  cards,  etc. 
A.  FLETCHER.    Rack  for  newspapers,  combined  with 

advertising  devices. 
M.  LE  NORM  ANT  DES  VARANNES  and  A.  R.  DE 

VAINS.    Paper  pulp. 
*.  MERINGTON:    Postage  stamt)  albums. 

H.  STRORES  LTD.,  A.  E.  BO  WEN,  and  J.  KEYNOCH. 

Card-filing  cabinet. 
T.  W.  iMORETON.    Automatic  protector  for  pens  and 

other    points,    also    automatically    preventing  dirt 

getting  into  lubricators. 
H.  J.  BRASHIER.  Envelopes. 


Steam  Boilers  and  Fittings. 

389    D.    HUNTER.    Clinker   pit    in   connection  with  boiler 
furnaces. 

396  W.  I.  TWOMBLY.    Multiple  coil  flash  boiler. 

397  W.  I.  TWOMBLY.    Forming  steam. 

441    L.  DELANEY.    Setting  or  supports  of  stationary  steam 
boilers. 

454    J.  PAGE.    Steam  traps. 

467    J.  K.  BROADBENT  and  S.  T.  RICHARDSON.  Fur- 
naces of  steam  generators. 
548    H.  CRUSE.    Water-tube  boilers. 

553    J.  H.  BOYLAN.    Tubes  for  steam  generators  and  steam 
superheaters. 

594    C.  T.  NAYLOR,  J.  NAYLOR,  and  R.  PARKINSON. 

Apparatus  applicable  as  a  steam  generator  or  water 

heater  or  boiler. 
621    H.    SCHOFIELD  and    O.   P.    MACFARLANE.  Boiler 

furnaces  or  flues. 
645    J.  KLECAN  and  F.  LACKE.    Removing  and  preventing 

the  formation  of  scale  in  boilers. 
707    T.  DRINKWATER  and  G.  E.  SCHOFIELD.  Facilitat- 
ing the  examination  of  steam  boilers. 
733    W.  R.   MARSHALL.    Appliance  for  natural  or  forced 

draught  and  prevention  of  smoke  in  connection  with 

steam  boilers. 
747    A.  S.  GOLDIE.    Furnaces  of  steam  boilers. 


Toys,  Games,  and  Sport. 

385  C.  SKINNER.    Metal  golf  clubs. 

456  J.  D.  MACDONALD.    Automatic  golf  starter. 

529  E.  T.  iSIMMONDS.  Game. 

620  W.  BOOTH.    Protective  devices  for  use  in  games. 

685  J.  H.  ROGER.    Indicating  apparatus  for  use  at  golf. 

743  S.  H.  L.  BOOTH.      Portable  game. 

793  T.  D.  DONALDSON.    Trawling  or  fishing  gear. 


Tyres. 

486  C.  B.  CAVE-BROWNE-CA  VEY.  Rims  lor  motor  tyres. 
572    A.  J.    BOULT    (E.    V.   Powers,    Italy).    Electric  tyre 

structures  for  wheels  of  motor  cars,  etc. 
581    G.  BARTL.    Air  tubes  for  pneumatic  tyres. 
599    G.  TAAFFE  and  H.  H.  BELLERS.    Elastic  wheel  tyres. 
62J    W.  II.   BARRETT  and  C.   C.  CARDELL.  Pneumatic 

tyres. 

722    D.  PURVES.    Non-skid  devices. 

739    T.  J.  R.  CLARKSON  and  G.  WELCH.    Tyres  for  motor 
vehicles. 

768    E.  COHEN.    Puncture  and  burst  oreventer. 


Vehicles,   Wheels,  etc. 

438    H.  F.  WOODGATE.    Spring  wheels. 

449    W.  'MYERS.    Combined  mop,  window  cleaner,  scrubber; 

and  carriage  washer. 
455    J.  E.  MESTON  and  E.  HIGGS.    Pneumatic  cylinders  for 

providing  a  flexible  support  between  the  frames  and 

seats  or  bodies  of  vehicles. 
S70    A.  H.  P.  BLUNT.  Velocipedes. 
4S3    P.  H.  MURPHY.    Car  roofs. 
492    W.  H    SCHOFIELD.    Vehicle  wheels. 
528    R.  BELL.    Affording  warmth  to  the  occupants  of  motor 

539  A.  hTtCHON,  E.  HITCHON,  J.  R.  HITCHON,  and 
HITCHON  (Gear  &  Automobile  Co.  Ltd.).  Motor 
vehicles. 

569    A.  JAUBERT.    Lubricating  wheel  hubs  and  axles,  etc. 
596    J.   COUSENS  and   T.   COUSENS.      Wheels  for  road 
vehicles. 

623    H.  M.  BUTLER.    Metallic  axles. 

698    J.  B.  LIVESEY.  Wheels. 

720    F.  EAMES.    Wheels  for  vehicles. 

734    E.  B.  KILLEN.    Pneumatic  wheels. 

761    C.  A.  FRANKLIN.    Spring  motor  wheel. 

789    THE  UNION  ELEKTRICTTATS-G ESELLSCHAFT. 

Electric  heating  of  electrically-propelled  vehicles. 
799    W.  E.  NORRIS.    Self-propelled  vehicles. 


Wearing  Apparel. 

452    A.  B.  PLUMMER.    Veil  fasteners. 
479    A.  HILL.  Footwear. 

497    H.  J.  ROBERTS  and  C.  H.  C.  PURCELL.  Securing 

neckties  in  position. 
633    H.  WORSDELL  and  G.  B.  GRAHAM.    Safety  pin. 
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617    F.  TOOTH.  Umbrellas. 
662    S.  MARSHALL.    Spring  brim  for  hats. 
687    ft     A.    BROWN     and    J.     FREEMAN.  Suspending 
garments. 

742    P.   HALDINSTEIN   &    SONS.    Damp-proof  insole  for 

boots  and  shoes. 
744    A.  D.  LARYMORF,  and  G.  C.  HALL.    Boot  or  shoe 

752    H.  CLUDERAY.    Hat  fasteners. 
765    O.   BOTHING.  Braces. 

783    J.  T.  GRADON.    Collar  or  other  stud  fastener. 


Miscellaneous. 

377    H.  C.  WARREN,  L.  C.  BROWN,  and  C.  R.  BROWN. 

Transmission  of  power  for  driving  animal  and  other 

clippers,  shears,  etc. 
386    J.  N.  MILLER  and  J.  JOHNSTONE.    Glazeless  poster 

frame. 

388    T.  S.  LAVIS.    A  belt  back  saddle  shaped  shield. 

395    J.  H.  MAKIN.    Metal  instruction  change  plate. 

409  A.  F.  CROFTS,  G.  E.  WELLS,  and  H.  C.  SMITH. 
Match-box  suspender. 

425  W.  H.  UHLAND.  Sieves  for  washing  starch  out  of  dis- 
integrated materials. 

429  S.  MARCU,  A.  LEISTNER,  and  A.  GRUNBERG. 
Notice  or  sign  boards. 

453  S.  M.  LEVI.  Receptacles  for  holding  matches,  cigarettes, 
etc. 

457    H.  W.  CLARK.    Types  of  name  stamps,  etc. 
477    H.  BEZER.    Slip  hooks. 

480  J.  GILL.  Certain  facing  and  female  securing  machines. 
487    B.  J.   B.   MILLS    (The  Neverslip   Manufacturing  Co., 

United   States).    Horseshoe  balks   and  methods  of 

making  same. 
483    F.  J.  RIGBY.    Cleaners  for  drawing  frames. 
498    A.  J.  BILLOWS.    Withdrawing  liquids  from  vessels  by 

i-vphonic  actions. 
518    J.  S.  ANDREWS.    Fire  escapes. 
524    W.  C.  SAVAGE.  Targets. 
532    K.  E.  ANKER.    Silk  hat  polisher. 
536    C.  DOWNING  and  A.  PYE.    Clincher  cowl. 
541    C.  KREMER  and  G.  F.  ABWASSERKLARUNG  M.  B. 

H.    Separating  mud  or  solid  matter  from  sludge  in 

a  practically  dry  condition. 
549    W.    G.    BUCKLEY    and    G.    BATTY.  Calendering 

machines. 

551    A.  J.  GUYAN  and  A.  VINER.    Blending,  tempering, 

and  automatic  measuring  tank. 
558    L.  J.  JOCELYN.    Reversible  brush  handle. 
568    T.  TEMPERLEY.    Amusing,  advertising,  or  displaying 

character  pictures  by  day  or  night. 
575    H.  W.  NEE  GRAPER.    Carriers  or  hooks. 
577    O.  EISSRICH.    Fire  and  acid  proof  materials,  and  proces  i 

for  manufacturing  same. 
61<)    H.    A.    KNIGHT.    Tobacco  pipes,    cigar    holders,  and 

cigarette  holders. 
622    S.  R.  JACKSON.    Indicator  for  use  in  connection  with 

book  safes. 

632    J.  JOFEH  and  S.  G.  BARTLETT.    Cleaning  knives. 

641    A.   PRATT.  Brashes. 

643    F.  O.  SEYD.    Horse  collars. 

659    R.  HUNT.    Malt  whisky  and  malt  extract. 

664    J.  FRASER,  P.  FRASER,  and  N.  FRASER.  Pressor 

rollers  of  drawing  frames. 
679    F.  THOMAS.    Pipe  cleaner. 

684    P.  II.  CLARKE  and  W.  C.  HARRIS.    Tobacco  pipes. 

691  W.  A.  CROSBEE.    Mouthpieces  of  tobacco  pipes. 

692  C.  W.  HULLEY.    Horse  collars. 

695  F.  DAWSON.  Packing  of  cigarette  and  tobacco  in  tins 
or  boxes. 

699    W.  B.  LAKEMAN.    Cleaning  tobacco  pipes. 
702    S.  S.  DAVIS.    Rib  holder. 

704  D.  INNES.    Self-delivering  pocket  match  box. 

705  G.  F.  HEWIT.    A  holder  for  tooth  picks. 
709    J.  B.  ROMBACH.    Advertising  automata. 
714    M.  YATES.    Mixer  or  agitator. 

719  C.  O.  VINCENT.  Binder  for  sheets  of  music,  letters,  etc. 
721    A.  V.  CAMPBELL.    Devices  for  smoking  tobacco,  cigars, 

cigarettes,  etc. 
727    W.  E.  SMITH.    Suspending  scenery. 
741    C.  H.  BOOTH.    Letter  boxes. 

745  G.  M.   BOWEN.    Joints  and  connections  for  pipes  or 

tubes. 

746  T.  ARNOLD.    Vent  pegs  or  air  valves  for  barrels,  jars, 

762    A.  CULPTN.    Cutter  lids  of  hermetically  sealed  cylindrical 

metallic  boxes. 
795    F.  F.  BOURDIL.  Microphones. 


A   GEARLESS   TWO-SPEED  BICYCLE. 


Notwithstanding  the  aversion  that  bicyclists  have  for 
hack  pedaling,  t he  Manufacture  Francaise  d'Armes  et 
Cycles  of  Saint  Etierme,  France,  taking  as  a  basis  the  fact 
that  back  pedaling-  entirely  abolishes  the  dead  point,  more 
rationally  and  completely  utilises  the  motor  muscles,  and 
gives  greater  efficiency  than  direct  pedaling,  lias  just  con- 
structed a  very  interesting  two-speed  and  free-wheel 
machine.  The  two  speeds  are  obtained  instantaneously, 
automatically,  and  while  running,  with  a  single  chain 
without  gearing  or  controlling  mechanism. 

It  is,  upon  the  whole,  an  ordinary  bicycle,  but  one  in 
which  the  chain  runs  over  two  sprockets  instead  of  one, 
and  gives,  without  supplementary  friction,  one  speed  by 
pedaling  in  the  usual  manner  and  another  by  back  pedaling. 
For  changing  the  gear,  it  suffices  to  change  the  direction 
of  pedaling,  an  operation  that  may  be  performed 
instantaneously  and  so  easily  that  it  is  possible  to  pedal 
one  revolution  forward  and  one  backward;  that  is  to  say, 
to  change  the  gear  at  every  instant  without  any  interruption 
in  the  operation  of  the  machine.  If  the  cyclist  stops 
pedaling,  the  chain  and  sprockets  will  remain  immovable, 
and  the  machine  will  come  to  a  standstill. 

Thanks  to  a  special  arrangement  of  the  pedal  bracket, 
the  chain  never  pulls  obliquely,  but  always  directly ;  that 
is  to  say,  parallel  with  the  axis  of  the  machine.  Besides, 
it  is  only  one  of  the  halves  of  the  chain  that  works.  In 
direct  or  forward  pedaling,  it  is  the  upper  half,  and  in 
back  pedaling  the  lower.  All  the  rest  of  the  chain  is 
slack,  and  runs  idly  as  in  an  ordinary  bicycle.  The  sprocket 
small  wheel  supports  the  chain  and  reverses  its  motion.  It 
is,  therefore,  submitted  to  no  stress,  and,  as  it  serves  to 
regulate  the  tension  of  the  ohain,  there  is  no  need  of  two 
rear  stretchers,  and  the  wheel  is  not  apt  to  get  out  of  order. 

This  new  machine  weighs  but  a  few  ounces  more  than 
an  ordinary  bicycle,  and  all  its  parts  are  handsome,  very 
simple,  exceedingly  strong,  and  of  careful  construction. 
It  offers,  in  fact,  an  ideal  solution  of  the  problem  of  a 
bicycle  having  two  speeds  and  an  automatic  change  of  gear 
which  is  exceedingly  simple  and  inexpensive. — Scientific 
American. 


The  Longest  Span  Bridge  in  the  Wobld. — There  is  now 
under  construction  across  the  St.  Lawrence,  at  Quebec,  a 
cantilever  bridge,  which  when  completed  will  contain  the  longest 
span  of  any  bridge  yet  erected,  not  even  excluding  the  great 
cantilevers  of  the  Forth  Bridge  in  Scotland.  The  structure  is 
of  the  cantilever  type,  and  consists  of  two  approach  spans, 
of  210  ft.  each,  two  shore  arms,  each  500  ft.  in  length,  and  a 
great  central  span,  1,800  ft.  in  length.  The  total  length  of 
the  bridge  is  4,220  ft.,  and  although  in  extreme  dimensions 
it  does  not  compare  with  the  Firth  of  Forth  Bridge,  which  is 
about,  one  mile  in  length,  it  has  the  distinction  of  having  the 
longest  span  in  the  world  by  90  ft.,  the  two  cantilevers  of  the 
Forth  Bridge  being  each  1,710  ft.  in  length.  The  total  width 
of  fjhe  floor  is  80  ft.,  and  provision  is  made  for  a  double-track 
railway,  two  roadways  for  vehicles,  and  two  sidewalks.  In  a 
cantilever  of  this  magnitude  the  individual  members  are 
necessarily  of  huge  proportions,  the  main  posts,  for  instance, 
being  325  ft.  in  length,  and  each  weighing  750  tons. 

The  Manufacture  op  the  Voelker  Mantle. — A  large 
number  of  members  of  the  Junior  Institution  of  Engineers 
availed  themselves  of  the  opportunity  for  visiting  on  the  7th 
inst.  the  Albert  Works  of  the  Voelker  Incandescent  Mantle 
Company,  Wandsworth.  The  works  were  kept  specially  run- 
ning for  the  benefit  of  the  visitors,  and  all  the  processes  of 
manufacture  were  seen,  under  the  guidance  of  the  general 
manager,  Mr.  Clark,  and  the  works  manager,  Mr.  Young. 
They  consisted  of  the  winding  of  the  ramie  thread  off  the 
spools  as  received  at  the  works  on  to  reels  for  the  weaving 
machines;  the  weaving  of  the  thread  into  fabric  of  continuous 
tube  formation ;  treatment  by  means  of  chemicals  to  thoroughly 
cleanse  the  fabric;  cutting  into  lengths  according  to  the  size 
of  mantle  required;  sewing  on  of  the  strengthening  end  piece; 
impregnating  with  thorium  through  small  roller  machines; 
diying,  seasoning,  collodionising,  trimming,  and  boxing.  The 
works  give  employment  to  about  four  hundred  hands,  and  the 
total  output  is  thirty  thousand  mantles  per  day. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  clerk. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  February  ltf.li,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  lOd.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1903. 

18854    AEMSTRONG    &    ORLING.      Telegraphic  recording 

and  perforating  apparatus. 
18980    TUN  STALL.      Electrical  signalling  on  railways  and 

tramways. 

19063  ARMSTRONG  &  ORLING.  Electro-capillary  detec- 
tors, relays,  and  recording  apparatus. 

21147  MACNAB  &  MACNAB.  Grinding  machine  and  lathe. 
[Post-dated,  December  23rd,  1903.] 

Machine  for  grinding  the  rims  of  tramcar  wheels,  with 
boring  attachment  combined  and  crane  attached  to  machine 
for  handling  the  wheels.  Grinding  rests  are  fitted  with 
guards  to  catch  the  emery  dust,  which  drops  into  a  water 
receptacle  fitted  with  drain  plugs.  Machine  may  also  be 
used  for  gcueral  turning  purposes. 

23696    McTEAR.    Manufacture  of  tubes. 

Consists  in  taking  a  billet  which  has  a  hole  pierced  in 
it,  and  increasing  its  diameter,  decreasing  its  thickness 
and  rendering  it  "  concentric,"  then  reducing  the  diameter 
to  that  required,  and  increasing  the  length.  By  this 
process  large  quantities  and  weights  of  tubes  can  be  pro- 
duced rapidly. 

24121    WEBER.    Umbrella  stand. 
24133    BENEDETTI.    Car  couplings. 

A  bar  with  both  its  ends  provided  with  recessed  heads 
presses  against  movable  grips  A,  and  enters  into  a  box 


until  it  comes  into  contact  with  a  strong  spring,  and 
remains  in  contact  by  the  action  of  laminated  springs, 
causing  the  grips  to  engage  behind  the  coupling  bar. .. 

26425    ARTHUR.      Machine  for  bending  and  straightening 
angle  irons,  tee  irons,  channel  irons,  rails,  and  other 
metal  bars  and  beams. 
Three  rollers  are  arranged,  carried  on  revolving  spindles, 
and  rotated  by  suitable  gearing  driven  by  an  engine  or 
motor.    One  central  roller  is  fixed  in  position,  the  bend- 


ing rollers  being  arranged  at  the  rear  of  the  central  roller. 
Each  bending  roller  can  be  moved  along  a  slotted  guideway 
through  an  arc  of  a  circle  by  means  of  a  crosshead. 

2C465    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Systems  of  electric  motor  control. 
An  automatic  switch  actuated  by  the  current  and  the 
actuating   circuit.    Maintained  in  its  actuating  position 


26500 
26501 
26502 
26523 


by  means  of  current  of  the  motor  circuit,  the  said  switch 
being  adapted  to  interrupt  the  actuating  circuit. 

TRAUTMANN. 

machines. 
TRAUTMANN. 


broidering. 
TRAUTMANN. 


Pattern  plates  for  embroidering 
Pantographs    for    mechanical  em- 


26565 


26571 


Apparatus  for  thawing  ice  or  frost 
on  windows  or  show  cases. 
SLOAN.    Method  of,  and  means  for,  attaching  tyres 
to  wheels. 

FOWLER,      HILL-COTTINGHAM,      CLARK,  & 
WHITHAM.    Machine  for  cleaning  and  polishing 
boots  and  other  articles. 
VON  EHRENBERG.    Self-driving  water  motors. 

An  apparatus  which  produces  motive  power  as  the  result 
of  water  being  made  to  circulate  continuously,  due  to  the 
constant  rotation  of  an  elevator  and  of  two  levers;  the 
motive  power  being  constantly  increased  by  the  automatic 
rototion  of  the  apparatus,  which  is  effected  by  the  trans- 
mission and  by  the  weights  of  the  levers,  the  excess  power 
being  used  to  drive  a  dynamo  or  other  engine. 

26795    BENNETT.    Radiator  apparatus  for  heating,  evaporat- 
ing, cooling,  condensing,  and  similar  purposes. 

Two  plates  of  corrugated  material  are  riveted  with  the 
convexies  in  contact,  thus  forming  a  number  of  cylindrical 
channels  through  which  tubes  are  passed,  which  at  the 
ends  are  brazed  to  the  two  plates.  The  tubes  are  incurved 
with  respect  to  their  longitudinal  axes,  so  as  to  leave  spaces 
through  which  the  water  circulation  takes  place. 
26822    BOLTON.    Apparatus  for  superheating  steam. 

Three  chambers,  A,  B,  C,  are  formed  by  means  of  an 
arched  plate,  A  and  C  acting  as  inlet  and  outlet  respec- 
tively for  the  steam,  and  the  other  chamber  as  an  inter- 
mediate chamber.    Through  the  arched  diaphragm  tubes 


are  inserted,  open  at  both  ends,  surrounded  by  tubes  larger 
in  diameter,  which  are  inserted  in  the  tube  plate.  Steam 
entering  the  inlet  chamber  A  circulates  the  tubes  to  the 
chamber  C,  and  then  passes  through  the  second  series  of 
tubes  to  the  outlet  chamber  B. 
26868    SJOGREN.       Breech-loading     small     arms.  [Date 
applied  for  under  International  Convention,  Decem- 
ber 13th,  1902.] 
26886    IONIDES.       Transmission      mechanism  particularly 
applicable  to  self-propelled  vehicles. 

A  variable  gear  and  self-starting  device,  consisting  of 
a  spring  drum  A,  which  when  the  car  is  stopped  is  wound 
from  the  engine  by  the  engagements  of  pawls  by  centri- 
fugal force,  and  thus  stopping  the  engine.  On  starting, 
the  pawls  fall  out  of  engagement,  and  the  spring  unwind- 
ing starts  the  engine.  The  variable  gear  is  on  the  sun 
and  planet  principle,  the  high  gear  being  obtained  by  the 
mechanism  revolving  as  a  whole,  and  the  low  gear  the 
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external  toothed  ring'  B  held,  and  the  drive  taken  through 
the  intermediate  pinions  from  the  fixed  sun  C.    The  reverse 


being  obtained  by  fixing  the  intermediate  pinions,  and  the 
drive  taken  by  the  external  ring  from  the  sun  pinion. 

26898    HUNNABLE,  HUNNABLE,  &  MULLIS.    Chains  for 
driving  velocipedes,  motor  cars,  or  machinery. 

A  chain,  each  link  composed  of  a  pin  A  with  a  central 
groove,  and  a  shoulder  at  its  ends  with  a  spacing  stud 
slot,  each  link  being  provided  with  a  similar  stud  or  pro- 


jection fitting  into  game,  the  same  construction  being  used 
on  each  reduced  end  of  the  pin,  a  bush  B  being  fitted  with 
an  internal  groove  to  complete  the  ball  race. 

26899  ELECTRIC  TIMBER  SEASONING  &  PRESERVA- 
TION ICO.  LTD.,  and  WEST.  Treatment  by 
impregnation  of  porous,  cellular,  and  fibrous  sub- 
stances, and  apparatus  for  the  purpose. 

26962  FRIEDERICI  (Stepan).  Emergency  hook  for  coup- 
ling hook  for  railway  vehicles,  applicable  for  other 
analogous  purposes. 

The  hook  is  divided  longitudinally  into  a  number  of 
parallel  plates.  The  shanks  are  adapted  to  pass  through 
a  hole  in  the  vehicle,  and  means  are  provided  at  the  rear 
of  one  or  more  sections  to  prevent  the  withdrawal  when 
all  the  sections  are  in  position. 

23974    HARTRIDGE.    Manufacture  of  artificial  fuel. 
27038    LIDDLE.    Sanding  apparatus  for  use  on  electric  cars. 

A  spiral  spring  is  fastened  to  a  slide  valve.  The  other 
end  of  latter  is  connected  to  an  angle,  one  limb  of  which 
forms  the  tramp  for  the  foot  of  the  driver.  The  two  limbs 
of  the  angle  are  connected  by  a  hinge,  which  allows  of 
the  tramp  to  be  turned  up  when  not  required  for  use. 

27061    MACMEIKAN.    Hearth  stands  and  fire  guards. 
27173    KELSEY.    Connector  for  electric  circuits. 

An  outer  casing  or  cup  A  of  porcelain,  with  two  internal 
grooves  containing  metal  bars  joined  at  their  lower  ends 
by  a  circular  insulator.    A  porcelain  plug  B,  suitably  made 


to  contain  two  leads,  into  which  are  fixed  two  metal  studs 
with  their  outer  ends  screwed  into  holes  in  bars  before 
mentioned. 


27076  DALLMEYER.  Telescopes  especially  suitable  for  the 
telescopic  sights  for  guns. 

27108  FURNIVAL,  FURNIVAL,  FURNIVAL,  &  FUR- 
NIVAL.    Rotary  printing  machines. 

27135  BRITISH  CASH  &  PARCEL  CONVEYERS  LTD., 
and  PHILLIPS.  Means  or  apparatus  for  conveying 
goods  and  parcels. 

27171  CHITTY.  Method  of  insulating  electrical  coils,  con- 
ductors, and  the  like. 

Consists  in  threading  or  passing  on  to  the  coils  a  sleeve 
or  tube  of  flexible  woven,  knitted,  or  otherwise  manufac- 
tured textile  insulating  material  of  such  a  character  that, 
after  the  said  sleeve  or  tube  has  been  placed  on  the  coil, 
it  may  be  contracted  in  cross  section  so  as  to  tightly  grip 
the  coil. 

27250  ACHENBACH  &  DICK.  Machines  for  spinning 
carded  wool. 

27362  DAVIES  &  DAVIES.  Apparatus  for  burning  liquid 
fuel. 

A  water  receptacle  A,  connected  by  a  pipe  to  a  feeder  B, 
which  is  the  auxiliary  feeder.  Air  is  pumped  into  the 
vessel  A,  which  sprays  the  combustible  oil  issuing  at  the 
jet  C,  fed  by  the  reservoir  D.    This,  when  ignited,  raises 


steam  in  the  receptacle  A,  which  starts  the  oil  spraying 
by  the  main  feeder,  and  when  this  is  got  going  the  auxiliary 
feeder  is  cut  out  by  closing  cocks  x  and  \j. 
27,:22    TRESKOW.    Electric   igniting   devices  for  explosion 

motors. 


The  magnet  is  placed  on  the  outside  of  the  crank 
chamber,  and  its  armature  is  protected  by  the  recessed 
pulley,  the  latter  carrying  the  held  magnets. 
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27273  DODGE.  Elastic  fluid  turbines.  [Date  applied  for 
under  International  Convention,  December  13th, 
1902.] 

A  turbine  having  the  usual  moving  and  stationary 
blades,  but  with  very  little  clearance  between  same,  the 
water   of   condensation    being   carried   off   by   means  of 


leakage  blocks  A,  which  force  the  water  through  the  small 
passages  B  to  an  enlarged  pipe  leading  outside  the  turbine 
casing. 

27298    DAWES.    Magnetic  separators  for  ores  or  the  like. 
27361    DAVIES  &  DAVIES.    Burning  of  liquid  hydrocarbons. 
27597    WARWICK     MACHINERY     CO.     LTD.  (General 

Electric  Co.).    Bucket  wheel  construction  for  steam 

turbines. 

The  bucket  openings  are  formed  in  the  periphery  of  a 
web  bolted  to  a  hub,  the  buckets  being  held  rigid  by 
riveting  to   an   outer  band  or  tyre  A.      Other  sets  of 


buckets  are  formed  in  the  rings  B,  which  are  bolted  to 
the  central  web.  The  buckets  are  spaced  apart  to  allow 
room  for  the  blades  fixed  in  the  surrounding  casing. 

!7601  LE  MIRE.  Rotary  shuttle-boxes  of  looms  for  weaving. 
!7739    SMITH.    Governors  for  internal  combustion  engines. 

If  the  speed  of  motor  rises  above  the  normal  the  vacuum 
in  pipe  A  is  increased  and  acts  upon  a  piston  B,  which  is 
held  in  up  position  by  a  spring  when  engine  is  running 


normal.  As  piston  A  moves  cam  C  is  moved  down,  and 
allow  valve  D  to  close,  so  that  a  reduced  charge  is  supplied 
to  engine. 

27914  ROWDON.  Ventilating  gear  for  greenhouses  and  the 
like. 

28087    OXFORD  &  BUXTON.    Means  of  drying  semi-liquids. 

28190  LINDNER.  Means  for  automatically  controlling- 
apparatus  for  cooking,  vulcanising,  and  like  purposes 
under  pressure. 


7614    LENTZ  &  TOZER.    Rolling  or  re-rolling  of  rails  or 
the  like  and  apparatus  therefor. 

The  rail  A  being  rolled  is  held  up  by  the  main  rolls, 
while  the  head  and  flange  are  being  rolled  by  the  co-opera- 
tion of  a  supplementary  roll  B  and  chain  anvil  C.  The 


roll  B  is  driven  by  friction  from  the  main  rolls,  and 
prevents  the  rail  increasing  in  height.  A  plan  and  sectional 
elevatiou  are  shown. 

TAYLOR.    Kerbs,  fenders,  and  fireplace  fittings. 
HAWLEY  &    SAUNDERS.      Apparatus   for  nailing 
boxes. 

28455    MACKINTOSH.    Fixing  movable  point  on  ploughs. 
28594    LAKE  (Trump).      Process  for  drying  and  otherwise 
treating  materials  by  air  or  other  currents. 
LAKE  (Trump).    Apparatus  for  drying  and  otherwise 

treating  materials  by  air  or  other  currents. 
WILSON.    Coal-cutting  machines. 

A  machine  in  which  the  jib  can  be  rotated  to  any  angle 
with  the  coal  face.  This  is  accomplished  by  running  a 
rope  round  a  grooved  wheel  fixed  to  the  jib  and  turning 


28219 
28382 


.  2S595 


28665 


with  it.  This  rope  is  connected  by  suitable  pulleys  to  a 
drum  A  The  machine  runs  by  a  skate  on  the  coal  face 
side,  and  wheels  on  the  other  side,  when  necessary  runnino- 
in  a  rail.  6 

28813    JAMES  NEWNS  &  THOMAS  NORBURV.  Wrenches, 
pipe-cutters,  and  screwing  stocks  and  dies. 
A  wrench  with  a  sliding  jaw,  operated  by  the  handle 
whoso  end  gears  into  teeth  on  the  movable  jaw.  The 
illustrations  show  three  methods  of  attachment,  viz.  one 


with  reduced  leverage  as  at  A,  and  B  and   C  show  a 
fitting  which  will  give  reduced  or  increased  leverage.  A 
pipe  cutting  wheel  or  grips,  etc.,  can  be  fixed  in  the  slots 
'  shown  at  D. 

1904. 

46    FORD.    Adjustable    wall    rack    for    towels,  cloths,  or 
clothes. 

164    MATTHIAS.    Stoppering  bottles  or  other  vessels. 
244    SCOTT    &    SMITH.      Apparatus    for    stamping  or 

marking    textile    piece    goods  and  similar  textile 

fabrics. 

278    HARTLEY  &  GREENWOOD.    Motty  or  label  holder 

for  pit  corves  and  like  vehicles. 
412    GARSED.      Driving  mechanism  of  sewing  machines 

and  other  light  running  treadle-driven  machines. 
456   LEETHAM  &  BOUSFIELD.    Manufacture  of  chlorine 

by    electrolysing    sodium    chloride    solution  and 

apparatus  therefor. 
463    BEACH.    Manufacture  of  porous  and  adhesive  plasters. 
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411    BROOKES  &  ANSLOW.    Manufacture  of  T,  elbow, 
and  like  junction  fitting's  for  pipes  and  tubes. 

A  method  of  manufacturing  T  pieces,  etc.,  by  drop- 
stamps  and  presses.  The  first  operation  drop-stamps  a 
rectangular  plate  into  the  shape  shown  at   A;    the  two 


lips  A,  A  arc  then  bent  round  to  form  a  longitudinal 
joint  in  a  press  as  shown  at  B,  the  joint  being  afterwards 
welded. 

168    SOAMKS  &  LANGDON-DA  VIES.    Change  speed  gear. 
A  change  speed  gear  in  which  it  is  impossible  to  let  in 
the  friction  clutch  until  the  gear  wheels  in  use  are  properly 
in  mesh.    In  the  illustration  shown,  A  is  the  shaft  receiv- 


554. 


Specification  No.  40S,  of  1904. 

ing  the  engine  power  through  the  medium  of  the  friction 
clutch,  B  is  a  sliding  piece  which  unlocks  and  locks  the 
pinion  €  before  the  clutch  is  withdrawn,  or  before  the 
clutch  is  let  in,  as  the  case  may  be. 
567    SCIALPI.    Fire  tube  boiler. 

A  boiler  having  an  inclined  furnace  ending  in  a  com- 
bustion chamber  A.  The  hot  gases  pass  up  and  around 
the  tubular  heaters  B,  at  the  same  time  passing  through 


the  internal  tubes  in  same;  the  heat  remaining  in  the  gases 
heats  the  water  in  the  upper  container  C,  which  gives'  a 
good  circulation  around  the  firebox  and  through  the 
heaters,  to  which  it  is  connected  by  pipes  D,  E,  F,  G,  H. 

579    GLEDHILL.    Cash  check  tills. 


CIE.  DES  FORGES  ET  ACTERIES  DE  LA  MARINE 
ET  DES  CHEMINS  DE  FER.  Frames  for  motor 
and  other  vehicles.  [Date  applied  for  under  Inter- 
national Convention,  February  17th,  1903.] 


•  B,  : 


JSC  . 


All  the  longitudinal  and  transverse  members  are  formed 
by  stamping  in  a  single  suitably-recessed  plate  of  sheet 
metal.  This  permits  of  the  dispensing  with  all  assemblages 
such  as  angle  pieces,  sockets,  and  lugs.  The  frame  illus- 
trated is  particularly  adapted  for  motor  vehicles. 

717    DE    SENAN.    Fog-signalling    apparatus    suitable  for 

use  in  connection  with  railway  and  similar  tracks. 
836    MILLS  (Curtis).    Steam  boilers. 

A  water-tube  boiler  made  up  with  sets  of  inclined  tubes 
ending  in  oblong  cases  with  covers,  kept  steam  tight  by 
the  pressure  of  the  steam  itself,  as  shown  at   A,  thus 


facilitating  cleaning.  The  spaces  between  each  set  of 
tubes  blocked  by  sheets,  thus  confining  the  gases  to  pass 
between  the  smaller  passages  between  the  tubes. 

556    CALLENDAR.    Variable  gear  for  cycles  and  motor 
vehicles. 

A  gear  situated  at  the  back  hub  and  driven  from  the 
engine  by  the  large  ring  A,  which  is  connected  to  the 
planet  pinions.  The  sun  pinion  is  fixed  and  released  by 
the  slip  clutches  B  and  C.    With  the  sun  fixed  the  high 


gear  is  given,  by  pedalling  and  slipping  B  the  sun  and 
planets  are  locked,  and  by  slipping  C  and  fixing  B  the 
low  gear  is  given;  a  free  engine  and  extra  high  gear  can 
also  be  obtained. 

876  HIGGINBOTTOM.  Apparatus  for  separating  heavy 
and  light  particles  from  granular  materials,  cereals, 
seeds,  wheat,  grits,  semolina,  middlings,  and  the 
like;  also  applicable  for  the  separation  of  ores  and 
minerals. 

906  CASHMORE.  Buffer  cylinder  and  method  of  manu- 
facturing same. 
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924    CROKER.    Propulsion   of   torpedoes.      [Secret  docu- 
ment under  Section  44  Patents,  &c,  Act,  1883.] 
984    STURGESS.    Electrical  alarums  for  clocks. 
1026    JONES.    Apparatus  for  heating  by  hot  water. 
1198    HEYMANN.    Safety  device   for  retaining  cabin  and 

other  doors  ajar. 
1306    WILSON  &   MARSHALL.      Apparatus  for  cleaning 
boiler  tubes  and  the  like. 

To  one  end  of  an  electric  motor,  which  can  penetrate 
the  boiler  tube,  is  attached  a  scraping  device,  consisting 


of  two  pairs  of  cutters  which  are  inserted  into  the  tube  to 
be  cleaned  by  means  of  a  rack,  water  being  supplied 
through  the  tubular  armature  shafting. 

1316    ABBOTT.    Change  speed  gear. 

Two  parallel  shafts  carry  toothed  wheels  in  mesh  with 
each  other.  The  wheels  on  driving  shaft  are  fixed  to  it, 
those  on  the  driven  shaft  are  loose.  A  keywiy  is  cut  into 
driven  shaft,  into  which  a  key  is  fitted,  which  exactly 
tills  it  to  the  original  radius  of  the  shaft.  A  part  of  key 
is  cut  away  to  receive  pawls  fitted  to  each  wheel.  By 
sliding  cut-away  part  opposite  any  wheels  on  driven  shaft 
the  pawl  on  that  wheel  drops  into  it,  and  so  locks  the 
wheel  on  to  the  shaft,  setting  the  shaft  in  motion. 

1393  JOHNSON    (Deutsche    Continental    Gas  Gesellschatt 

and  Bueb).    Manufacture  of  coal  gas. 

1394  DAVIDSON  &  BURNETT.    Trawl  nets. 

1613    SMITH.   Drop  hammers  or  drop  stamps  and  pile  drivers. 
Above  and  surrounding  the  hammer  a  roller  chain,  com- 
posed of  links  and  rollers,  one  end  being  jointed  to  a 
fixed  point  at  one  side  of  the  pulley,  the  other  side  of 
which  hangs  down  over  the  hammer  band,  and  is  adapted  to 


be  pulled  by  a  stirrup  or  connected  by  a  rod  to  a  hand  or 
foot  lever,  so  as  to  raise  the  drop  hammer.  The  roller 
chain  is  suspended  at  several  points  by  springs  from  the 
frame,  so  that  in  its  normal  position  the  chain  is  lifted 
out  of  contact  with  the  hammer  band. 
1633    MOORE.    Furniture  castors. 

1696    HUDLER.    Method  of,  and  appartus  for,  generating 

incandescent  gas  light. 
1764    REED.    Plasterer's  lath. 

2008  SOC.  ANON.  DES  MOTEURS  ET  AUTOMOBILES 
"HERALD."  Explosion  motors.  [Date  applied 
for  under  International  Convention,  July  10th,  1903.] 

2050    CLARIDGE.    Gas  ironer. 

2211  LAWRENCE.  Construction  of  trays  for  filter  presses. 
2455    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric  Co.).    Control  of  alternating-current  electric 

motors. 

2469  JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  azo  colouring  matter, 
especially  suitable  for  the  preparation  of  colouring 
matter  lakes,  and  of  intermediate  products  relating 
thereto. 

2.373  RANSFORD  (Leopold  Cassella  &  Co.).  Means  for 
discharging  dyeings. 


1689    RAKY.    Deep  boring  apparatus. 

Two  discs,  A  and  B,  situated  one  upon  the  other,  have 
ratchet  teeth  on  their  faces.  By  means  of  these  teeth, 
which  have  a  bevel  face  C  and  a  vertical  face,  on  rotating 
the  lower  disc  in  one  direction    the  upper  disc  is  raised. 


and  will  fall  again  suddenly;  if,  on  the  other  hand,  it  is 
rotated   in   the    other   direction,   the   other  disc   will  be 
rotated,  thus  providing  for  boring  by  rotary  or  recipro- 
catory  movement  of  the  tool. 
2166    PETROFF.    Steam  boiler. 

The  -boiler  is  provided  with  three  fire  tubes,  having 
grates  enclosed  within  a  cylindrical  shell  A,  and  having 
axially  directed  fire  tubes  of  larger  or  smaller  diameter 
in  one  or  more  rows,  and  connected  together  by  means  of 


connecting  tubes  B,  and  with  a  fore  chamber  O  leading  to 
another  chamber  by  means  of  a  flue,  the  chamber  being 
connected  by  aid  of  the  fire  tubes  with  the  smoke  chamber, 
and  from  thence  through  a  flue  to  the  smoke  stack. 
2581    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Machines  for  making  stems  for  incan- 
descent electric  lamps. 


In  the  centre  of  the  machine,  mounted  on  an  upright 
post,  is"  a  six-arm  spider  G,  carrying  six  rotating  heads, 
in  which  the  tubes  to  be  flared  are  held.    These  are  heated 
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by  a  number  of  ordinary  Bunsen  burners  A,  the  seal 
being  automatically  effected  by  means  of  pincers,  as  shown 
at  B,  the  machine  having  an  electro-magnetic  device  for 
releasing  these,  as  shown  at  D. 

2609  H.  &  M.  SOUTHWELL  LTD.,  and  HEAD.  Tufted 
carpets  or  other  fabrics,  and  looms  for  weaving  them. 

2632  S  CHAFFEE  &  BUDENBEEG  LTD.  (Schaffer  & 
Budenberg  G.  m.  b.   H.).    Pressure  and  the  like 

gauges. 


r 


B 


A  frame,  composed  of  stamped  metal  members  A  and  B, 
for  supporting  the  pinion  and  quadrant  shafts,  each  pro- 
vided with  hard  metal  bushes  forming  the  bearings  for 
the  shafts.  This  prevents  the  undue  wear  to  the  teeth  of 
the  quadrant,  which  arises  from  the  wear  at  the  bearings. 

2639    DUGAN.    Mattress  for  invalids. 

2642    PERKINS.    Under-earriages  of  motor  or  other  road 
vehicles. 

2675    TOLCH.    Driving  mechanism.  * 

On  the  shaft  A  is  mounted  fast  a  drum,  provided  with 
an  extended  boss,  upon  which  is  a  muff  free  to  slide.  The 
muff  is  provided  with  brackets  to  carry  rollers,  which  are 


outwardly  pressed  by  springs  and  to  engage  with  the 
underside  of  T-shaped  levers,  so  that  when  the  muff  is 
moved  over  by  the  shaped  levers  it  brings  the  coned  rings 
into  engagement. 

2677    HAETLEY  &  CANOVA.    Covering  of  railway  goods 

wagons  or  trucks  and  the  like. 
2715    BEITISH   THOMSON-HOUSTON    CO.    LTD.,  and 
MUEPHY.    Electric  arc  lamps. 
An  armature  adapted  to  be  attracted  to  the  solenoid 
core,  and  to  support  said  core  by  engagement  through  a 


lever  with  a  fixed  stop  when  the  current  in  the  arcs  has 
fallen  sufficiently,  thus  preventing  feeding  of  the  mechanism, 
causing  the  arcs  to  break,  and  thereby  effecting  release 
of  the  core. 


2698    HEWITT  k  MILES.    Photographic  printing. 

2703  CHELL.  Hand  guard  for  use  in  cutting  bread  and 
for  the  like  purposes. 

2716  STEELING.  Device  for  facilitating  the  fixing  or 
securing  of  sanitary  towels  and  the  like  in  position. 

2721  COOPEB.  Appartus  for  delivering  measured  quanti- 
ties of  one  or  more  liquids. 

2728  PAUL  &  PAUL.  Apparatus  for  the  manufacture  of 
medical  and  like  capsules. 

2732    NASH.    Manufacture  of  bottles. 

2712  STEPHENS.  Fastening  device  for  motor  cycle  or 
machine  belts. 

The  device  consists  of  two  pieces  of  steel  wire,  each  in 
the  form  of  a  right  angle;  one  end  of  each  angle  has  an 
eye  or  loop,  the  other  a  head.  The  belt  is  joined  by  these 
so  that  the  head  of  each  engages  with  the  eye  of  the  other. 
The  heads  prevent  the  separation  of  the  parts  so  long  as 


prev 

the  belt  is  in  tension. 


2768    SHEPHEED.    Joints  and  the  construction  and  setting 
of  tramway  and  other  rails. 
A  broad  slot  is  cut  out  of  the  web  at  each  end  of  the 
rail,  and  a  connecting  plate  of  nearly  the  length  of  both 


PY68/04 


the  adjacent  slots  is  fitted,  as  clearly  shown  in  the  section; 
they  may  also  be  connected  by  fish  plates. 
2777    VICAES,  sen.,  VICAES,  &  VICAES,  jun.  Mechanical 
stokers. 

The  back  part  of  the  stoker  frame  is  provided  with  studs 
and  bolts,  adjustable  in  slots.  These  studs  rest  upon  the 
furnace  rings  or  on  the  edges  of  the  openings  in  the  front 


2778 


2777, 


plate,  and  support  the  weight  of  the  back  of  the  stoker. 
To  keep  the  stoker  frame  in  contact  with  the  boiler  front 
the  back  parts  of  the  frames  are  connected  by  long  bolts 
to  the  brackets  carrying  the  back  bearers  of  the  fire  bars. 
VICAES,  sen.,  VICAES,  &  VICAES,  jun.    Pawl  and 

ratchet  wheel  mechanism. 
A  combination  of  an  arm  attached  to  the  pawl,  and 
engaging,  either  adjustably  or  not,  with  an  arm  friction- 


C  v. 


ally  mounted  on  the  shaft  or  boss  of  -the  ratchet  wheel, 
and  a  second  arm  attached  to  the  pawl  and  arranged  to 
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bear  against  the  frictionally-mouuted  arm,  either  adjust- 
ably or  not,  to  obviate  the  noise  made  by  the  pawl,  and 
to  ensure  that  the  pawl  shall  always  be  in  position  to 
engage  the  ratchet  teeth. 
2744    GILBERT.      Attachments  to  facilitate  the  manipula- 
tion of  duplicate  or  manifold  books  and  the  like. 
HUBNER  &  POPE.    Manufacture  of  calendar  bowls 
or  rollers  applicable  for  finishing  textile  goods,  paper, 
and  other  fabrics,  and  for  other  purposes. 
HAYLOCK.    Air  heaters. 

SIMPSON.    Apparatus  for  smoking  bacon,  hams,  fish, 

and  other  comestible  substances. 
AMES.    Fire-proof  curtains  for  theatres  and  the  like. 
SAMPLE.    Conveying  bottles  from  the  bottle  maker 

to  the  annealing  furnace  or  lehr. 
AMES.    Dock  gates,  bridges,  and  similar  structures. 
AMES.    Railway  vehicles. 


2758 


2791 
2813 

2820 
2831 

2838 
2845 


A  truck,  provided  with  pivoted  or  hinged  arms,  adapted 
to  keep  the  truck  from  moving  in  either  direction,  the  said 
arms  being  raised  by  hand  or  mechanically. 
55859    BRADSHAW  &  BRADSHAW.  Valve. 

In  the  centre  of  the  bridge  piece  is  a  hole  in  which  a 
renewable  valve  seating  A  is  pressed,  said  seating  being 


removable  for  renewing.    The  seat  is  sustained  by  a  nut 
with  an  upward  hollow  shank,  provided  with  ports  to  dis- 
charge into  the  outlet. 
2661    BEARD.    Hydraulic  mains  of  coal  or  other  gas  retorts 
and  the  like. 

SIMMONS.    Coin   purse   for  attachment   to  wearing 
apparel. 

PETTETT.  Oil  cans,  kettles,  and  other  like  receptacles. 
2961    MUNRO.    Device  for    the   simultaneous    locking  and 
unlocking  of  railway  carriage  doors  by  means  of 
compressed  air  and  springs. 


2869 
2900 


Outside  of  each  carriage,  adjacent  to  the  doors,  is  a 
small  pneumatic  cylinder,  which  is  provided  with  a  piston 
bolt,  impelled  forward  by  compressed  air  from  the  reservoir 


in  said  bolt,  the  guard's  van  projecting  against  the  out- 
side of  the  door  and  locking  it.  The  unlocking  is  effected 
by  releasing  the  air  pressure,  the  spring  forcing  the  piston 
bolt  back. 

2908    MITTON.    Pumps  for  supplying  lubricating  and  com- 
bustible oils  to  motors. 
The  oil  to  be  used  is  held  in  the  container  A,  and 
allowed  to  drip  by  an  adjustable  sight  feed.    The  ram  B 
is  driven  by  a  worm  and  worm  wheel,  which  is  worked  by 


2938 


2943 


hand  to  start  with,  and  then  connected  to  the  engine  by  a 
pulley.  The  construction  is  duplicated,  thus  giving  a 
constant  feed  from  the  exits  C,  C. 

2926    DAWSON  &  BUCKHAM.    Apparatus  for  setting  time 
and  percussion  fuses  for  projectiles. 
PAGE.    Machinery  for  use  in  or  connected  with  the 

manufacturing  of  boots. 
ROSE  &  CATT.  Starting  device  for  explosion  .engines. 
The  engine  is  started  in  the  usual  manner  by  a  handle. 
The  latter  is  loose  on  its  arm,  and  operates  a  clutch 
member  by  turning  on  its  axis.  It  connects  the  clutch 
on  a  forward  and  releases  it  on  a  backward  movement  of 
the  handle  arm,  thus  obviating  a  violent  backward  move- 
ment should  the  engine  suddenly  reverse. 

2977    GRAHAM,  GRAHAM,  &  GRAHAM.    Steam  or  other 
fluid  pressure  reducing  valve. 

The  high-pressure  steam  is  admitted  at  A,  and  is  in 
communication  with  the  diaphragm  above,  controlled  by 
a  spring.      When  the  pressure  rises  above  the  spring's 


compressive  force  the  valve  B  is  slightly  lifted,  allowing 
steam  to  enter  the  lower  cylinder,  which  forces  up  the 
piston,  thus  lifting  the  main  valves.  The  operation  is 
reversed  when  the  pressure  drops. 
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2987    BAKER,    GOBIET,    and   PREMIER    CYCLE  CO. 

LTD.      Driving    mechanism,    especially  two-speed 

free-wheel  cycle  hubs. 
2992    SMITH    and    BIRSTAL    SOAP    CO.    LTD.  Hand 

rubbing  boards  for  domestic  laundry  purposes. 
3012    BRADFORD  &   BRADFORD.      Shackles  or  similar 

devices  for  coupling  ropes  and  chains,  for  connecting 

vehicles,  and  for  other  purposes. 


The  shank  or  pin  which  is  adapted  to  lie  in  the  holes 
of  the  lugs  of  the  clevis  is  curved,  so  that  when  there  is 
any  pull  on  it  it  is  partially  rotated,  and  the  heads  are 
moved  out  of  coincidence  with  the  holes,  thus  locking  the 
said  shank  or  pin. 

3015    LEIGH  &  LEIGH.    Cases  or  covers  for  hats. 
3027    THOMPSON  (Reisinger).    Corking  machines. 
3039    DODD  &  KAVANAGH.    Door  bolt. 
3050    REEVES  &  BRAMWELL.      Apparatus  for  altering 
liquids. 

3056    BURLEY.    Lamps  for  road  vehicles. 

3087  JOHNSON.  Apparatus  for  amalgamating  and  coat- 
ing metals  or  alloys  of  metals  with  metals  or  alloys 
of  metals  by  the  aid  of  electricity. 

3(196  RANSFORD  (Leopold  Cassella  &  Co.).  Manufacture 
of  azo  dyestuffs. 

3117  WALKER.  Temporary  binders,  files,  loose  leaf  books, 
and  the  like. 

3152    DU  BOULAY.    Pumps  for  feeding  liquid  or  gaseous 
fuel  to  motor    engines,    applicable    also    to  other 
pumping  purposes. 
A  pump  having  no  stuffing  boxes,  pistons,  or  packing. 
This  is  accomplished  by  using  a  flexible  tube  such  as  is 
used  in  Bourdon's  pressure  gauges,  which,  when  bent,  has 


a  smaller  capacity  than  when  straight.  One  end  is  closed 
and  connected  to  any  reciprocating  part  of  the  motor  or 
engine,  and  the  other  connected  to  a  valve  box  containing 
an  inlet  and  outlet  non-return  valves. 

3657    LE   TALL   (Cooper  Hewitt    Electric  Co.).      Gas  or 
vapour  electric  lamps. 

This  lamp  is  based  on  the  principle  that  when  a  vapour 
lamp  has  a  mixture  of  gases  the  colour  of  the  light  is 


affected  by  the  temperature.  In  the  illustration  the  left- 
hand  arm  contains  nitrogen  or  argon  for  example,  and 
the  other  has  at  its  base  an  electrode  of  mercury,  and  an 


electrode  of  iron  at  its  upper  end.  At  large  currents  the 
ordinary  mercury  vapour  light  is  given,  and  the  left  arm 
remains  unaffected ;  but  if  the  right  arm  is  cooled  and  a 
low  current  passed,  the  red  light  of  nitrogen  is  given. 

3187  TABBERER,  LORRIMER,  TABBERER,  LORRI- 
MER,  SH1PP,  TABBERER,  &  ELLIS.  Articles 
of  clothing. 

3230    SMITH.       Packing   and   securing  goods  in  baskets, 

boxes,  and  the  like. 
3324    PORTAS  &  WHITE.    Hair  pins  and  the  like. 
•112    HENRY  MILWARD  &•  SONS  LTD.,  and  MILES. 

Feed  mechanism  of  fish  hooks  flattening  machines 

and  other  machines. 
3180    HAUBERG.    Bearings  for  shafts. 

An  elastic  body  for  lining  bearings  for  vertical  shafts, 
consisting  of  a  cylindrical  tube  of  elastic  material,  split 
at  one  end  to  form  strips,  the  latter  being  shaped  into 
circular  or  other  shaped  open,  and  therefore  elastic  loops. 

3183  I1ADDAN  (Farbleder-Werke  S.  Marx  &  Sonne).  Bear- 
ings for  inclined  wheels,  pulleys,  and  the  like. 

Referring  to  the  illustration,  A  is  wheel  or  pulley  to  be 
mounted  at  an  angle.  Instead  of  the  usual  parallel  axle, 
and  nut  on  which  all  the  wear  takes  place,  a  conical  spindle 


B  is  tiittedJ  which  the  wheel  entirely  closes  in  at  its 
smaller  end,  so  that  no  oil  can  escape,  as  in  the  old  method. 
The  wheel  is  retained  by  a  nut  screwed  to  its  inner  boss 
as  at  C. 

3608    BLOXAM  (Klimseh  &  Co.).    Photo-mechanical  print- 
ing. 

3666    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  switches. 


For  operating  high  voltages  at  a  distance.  In  illustra- 
tion shown,  assuming  main  switch  off,  an  auxiliary  switch 
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is  put  over,  which  connects  up  coil  A,  raises  the  core, 
thereby  tupping  the  plate  B,  allowing  the  pin  below  to 
move  up  the  slot  by  the  aid  of  the  spiral  spring  above, 
thus  cutting  out  the  main  switch  by  suitable  means.  For 
reversing,  the  motor  E  is  thrown  into  action  by  the  bell 
crank  C,  and  revolves  worm  wheel  D,  which  compresses 
the  spring  in  the  opposite  direction  by  a  crank,  while  the 
pin  F  throws  out  the  clutch  of  the  motor. 

3723    INGHAM.      Clamping  device  for  clamping  work  to 
the  face  plate,  table,  or  base  plate  of  a  machine. 

A  represents  the  table,  face  plate,  angle  plate,  etc.,  of 
a  machine,  to  which  is  bolted  the  block  B.    A  plate  is 


pivoted  to  this  having  a  slot,  through  which  a  bolt  is 
passed.  On  screwing  up  this  bolt  the  plate  presses  against 
the  work  to  be  machined. 

3785    FOERSTER.    Shuttles  for  looms  for  weaving. 

3928    MATHIESON,    and    WILSONS    &  MATHIESONS 

LTD.    Stoves,  fireplaces,  or  the  like  for  domestic 

or  other  purposes. 
3940    DTJMBELL  &  KIRBY.    Hasps  and  other  fastenings 

for  trunks  and  for  other  services. 
4048    WHITELET.      Supplying  steam  to  and  discharging 

condensed  water  from  steam-heated  cylinders. 
Steam  is  admitted  through  the  centre  of  dolly  by  a  pip? 
A,  and  as  it  condenses  is  caught  by  the  hollow  arms  B, 


and  forced  back  through  the  dolly  and  out  of  the  exhaust 
C.  Thus  only  one  dolly  is  used,  and  the  cylinder  can  be 
rotated  by  a  centrally-placed  shaft  at  the  other  end. 

4681  RTJDGE-WHIT  WORTH  LTD.,  and  PUGH.  Attach- 
ing wheels,  pulleys,  cranks,  and  other  parts  of 
machines,  vehicles,  and  the  like  to  their  axles,  shafts, 
or  other  parts  on  which  they  are  to  be  fixed,  and 
connecting  or  coupling  shafts  or  axles  together  for 
various  purposes. 


The  end  of  the  shaft  to  be  connected  is  cut  with  a  number 
of  keys,  as  at  A,  and  a  serrated  collar  B  is  internally  cut 
in  the  same  manner,  as  is  also  the  wheel  or  crank  to  be 
connected,  on  which  are  cut  teeth  to  engage  the  serrations 
on  the  aforesaid  collar.  On  tightening  a  nut  on  the  end 
of  the  shaft  the  members  are  forced  to  turn  slightly  in 
opposite  directions,  thus  locking  very  firmly. 


4331  BUTTERWORTH,  and  LANCASTER  &  TONGE 
LTD.  Dirt  arrester  and  union  combined  for  use 
with  steam  traps  and  similar  appliances. 

Two  metal  plates  are  fastened  together  by  bolts  with  a 
metal  sieve  A.  Two  inlets  are  provided  which  can  bo  used 
when  required  to  drain  two  pipes  when  only  one  is  used; 


the  other  is  fitted  with  a  plug.  The  inlets  at  the  edge 
of  the  plate  can  be  place!  in  four  positions.  Three  small 
holes  are  drilled  in  the  edge  of  the  top  plate  to  drain  away 
any  dirt  intercepted  by  sieve. 

4741    WALLACE.    Pneumatic  drills. 

An  improvement  whereby  the  attachment  for  fixing  the 
ordinary  motor  casing  for  drilling  holes  at  right  angles 
to  that  casing  is  brought  much  nearer  to  the  holder,  and 


is  not  liable  to  swivel  round.  In  the  illustration,  A  is 
a  fitting  in  which  the  usual  bevel  wheels  are  used,  and 
which  is  fastened  directly  to  the  case  B  without  any 
distance  piece. 

4820    HARCOURT.      Fanlight    and    similar    opening  and 

closing  devices. 
4900    SYMONS.    Roofing  tiles. 

5017    KIMBALL  &  CONNERS.    Railway  frogs  or  crossings. 

The  object  is  to  provide  a  movable  frog  at  a  crossing- 
point  which  acts  like  a  switch,  and  which  is  moved  bodily 


from  one  crossing  rail  to  others,  thereby  providing  a 
practically  continuous  rail.  Means  are  provided  to  remove 
accumulated  snow  or  ice  on  the  frog  by  the  shifting  of 
the  parts. 
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5467    WEHNEE.    Apparatus  for  purifying  water. 

5539    MEYNELL.    Self-contained  spindles  for  spinning  and 

doubling  frames. 
5640    KING.    Roof  extract  ventilators. 

5756    STEWART.    Anti-skidding  appliances  for  the  wheels 

of  motor  cars  and  the  like. 
5937    BOULT  (Eisenwerke  Gaggenau  Akt.-Ges.  &  Leitner). 

Coin  freed  machines. 
6181    TAYLOR.       Machines   for   bending   rolled   iron  and 
other  metal  bars  and  the  like  of  various  section. 
Three  dies  are  mounted  upon  a  bed  plate,  one  of  the 
dies  being  stationary,  the  other  two  movable  and  adapted 
to  successively   approach   the   stationary  for  the  purpose 


I      >A  6i*t jo*.  r-- 


of  bending  the  metal  between  the  three  dies.  The  illus- 
tration shows  a  machine  having  dies  suitable  for  bending 
short  pieces  of  T  iron. 

6311  THOMAS  BO  WATER  VERNON  and  THOMAS 
MYLES  SANDYS.  Duplicate  or  manifold  writing 
apparatus. 

0629    HARRAP.    Stretching  machines  for  textile  fabrics. 
6704    SAUVEE.    Apparatus  for  conveying  goods  or  articles 

from  one  or  more  points  in  a  building  to  a  delivery 

point  or  points. 

6746  BECHT.  Fluid  pressure  motors.  [Date  applied  for 
under  International  Convention,  April  7th,  1903.] 

A  chamber  is  interposed  between  the  feed  conduit  for 
the  fluid  under  pressure  and  the  motor  cylinder.  It  is 
arranged  between  several  obturators  like  those  employed 
in    thermic    or    hydraulic    motors.      This  intermediate 


chamber  serves  for  the  reception  of  a  quantity  of  motor 
fluid,  which  it  only  permits  to  escape  for  acting  on  the 
motor  parts  at  a  predetermined  moment. 

6929  NUTTALL  &  PEARSON.  Life  guards  or  obstruction 
removers  for  tram  cars  and  other  vehicles. 

7071    LOCKERBIE.    Means  for  hanging  sashes. 

7094  PHILLIPSON.  Heating  of  rearers  for  chickens  and 
other  young  birds. 

7135  SKIPPON.  Holders  for  threaded  needles  and  thread 
therefor. 

8204    MOWLEM.    Wire  strainers. 

8819    LOTI  &  LATZKO.    Incandescent  electric  lamp  fittings. 
8956    WALLER.    Dies  for  trimming  solid  drawn  tins  and 
the  like. 

8989  MARTIN.  Service-box  or  manhole  covers.  [Date 
applied  for  under  international  Convention,  April 
20th,  1903.] 

9024  PFARR.  Moulds  for  use  in  casting,  pressing,  glass- 
blowing,  and  the  like. 

9183  SCOTT.  Fishing  bobs  or  line  floats.  [Date  applied 
for  under  International  Convention,  April  21st,  1903.] 

9880    LORRAIN    (Climenson).    Umbrella  rib  retainers. 

10348  FALLER.    Watches,  clocks,  and  the  like. 

10349  THIEL.    Means  for  heating  hollow  ware  for  shaping 

on  spinning  lathes  and  the  like. 
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10471  ROBERT  LORAINE  GAMLEN  and.  W.  T.  GLOVER 
&  CO.  LTD.  Apparatus  for  separating  oil  from 
steam. 

Wire  or  fibrous  mats  mounted  on  a  perforated  backing, 
and  supported  on  suitable  diaphragm,  are  interposed 
between  the  inlet  and  outlet  to  form  baffles  to  the  steam 
and  to  catch  the  oil  or  other  impurities.  Means  are  pro- 
vided to  draw  off  impurities  from  the  mat.  The  mats  are 
not  used  as  absorbent  agents. 

10512  HAWKYARD,  and  METERS  LTD.  Prepayment  sale 
and  delivery  mechanism  for  the  supply  of  gas  or 
other  fluid. 

10795    WEISS.    Air  compressors. 

The  distribution  is  effected  by  a  piston  slide,  the  pistons 
thereof  being  mounted  on  a  common  rod,  and  do  not 
uncover  the  compression  passage  until  the  air  in  front  of 


the  piston  in  the  working  cylinder  has  reached  the  com- 
pression tension  approximately.  Auxiliary  valves  are  thereby 
dispensed  with,  and  it  is  possible  to  drive  directly  by  any 
high-speed  motor. 

11105  GUENOT.  Manufacture  of  water  gas.  [Date  applied 
for  under  International  Convention,  May  14th,  1903.] 

11184    SCHMIDT.    Braid  or  lace  machines. 

11562  PINDSTOFTE.  Apparatus  for  feeding  bottles  in 
bottle-corking  machines.  [Date  applied  for  under 
International  Convention,  July  20th,  1903.] 

11592  HEYS  (Soc.  Cauwes,  Bilbille,  &  Cie.).  Looms  for 
weaving  gauzes  and  gauzes  with  embroidery  effects. 

12163    BROOM.    Plug  cock. 

12956    COLLISON.    Loose  reed  mechanism  for  looms. 
13234    SYKES.    Stop  valves. 

Two  valves  are  connected  together  by  screw  threads. 
One  valve  is  furnished  with  a  plain  spindle  passing  through 
a  stuffing  box  in  the  lid  or  cover;  the  other  is  furnished 
with  a  square  projection  fitting  into  a  socket  to  prevent 
rotation.    When  opening,  the  top  valve  lifts  its  full  lift 


till  arrested  by  a  stop;  the  spindle,  continuing  to' rotate, 
forces  the  bottom  valve  from  its  seat,  and  so  opens  the 
thoroughfare.  The  reverse  action  takes  place  in  closing. 
In  this  way  the  faces  of  the  upper  valve  and  of  its  seating 
are  protected  from  the  scoring  action  of  the  steam. 
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13376    HEDLUND.    Elastic  fluid  turbines.      [Date  applied 
for  under  International  Convention,  June  13th,  1903.] 
13523    BAUMANN.    Covers  for  road  manholes. 
11-008    NASH.    Abrading  machines. 

14389    GERDES.    Manufacture  of  fuel  blocks  or  briquettes. 
14566    LORRAIN  (Bell).    Dye  compound. 
15155    DWORZYNSRI.    Automatic  electrical  balance. 
15180    FLEMING.    Manufacture  of  earthenware. 
15262    DAY  &  LEWIS.    Combined  automatic  relief  valve  and 
stop  valve. 

The  valve  is  intended  for  exhaust  pipes  leading  to  con- 
densers, there  being  an  automatic  valve  to  permit  flow  oi' 
steam  to  the  condenser  so  long  as  the  pressure  is  below 


atmosphere,  but  to  permit  escape  to  atmosphere  when  a 
higher  pressure  arises,  and  a  stop  valve  of  a  screw-down 
type  for  positive  control  by  hand  during  repairs  or  other- 
wise. 

15459    SMITH.    Portable  traction  cranes.    [Date  applied  for 
under  International  Convention,  August  13th,  1903.] 


Jib  standards  are  mounted  on  a  bifurcated  base,  having 
steering  wheels  in  each  bifurcation  controlled  by  a  hand 
wheel.  A  petrol  motor,  through  suitable  charge  gear, 
operates  the  traction  wheels  or  the  hoisting  gear. 

15949    GILL.  Lubricators. 

Comprises  the  solid  and  liquid  ingredients  of  the  lubri- 
cating mixture.  The  ingredients  are  disposed  in  a  separate 
condition  in  such  manner  that  the  mixing  together  of  them 
can  be  effected  by  the  moving  contact  of  the  surface  to 
be  lubricated.  The  solid  ingredient  is  of  block  form,  with 
recesses  to  contain  the  liquid  ingredient. 

16130    A.     WASSERVOGEL     NACHF     L.  LITTAUER. 

Machine  for  manufacturing  drawing  pins.  [Date 
applied  for  under  International  Convention,  July 
21st,  1903.] 

16440    CURFMAN  &  CORTS.    Car  wheels. 

16668  MARSH  &  GIFFORD.  Book  and  like  carriages  for 
use  on  desks  and  the  like. 

16854  COX.  Atmospheric  gas  burners  and  automatic  con- 
trollers for  same. 


16957  BOLAND  Automatic  weighing  machine.  [Date 
applied  for  under  International  Convention,  August 
25th,  1903.] 

17109    FARM  ENTER.    Rotary  engines. 

17342  BERNTHAL.  Tips  or  protectors  for  boots  and  shoes. 
18118    ROMUNDER.    Trunks,   valises,  boxes,   and  similarly 

shaped  hollow  packages,  and  means  for  making  the 

same. 

18149    LANGE.    Element  or  sectional  boilers. 

In     sectional  boiler  made  up  of  cast-iron  elements  there 
is  a  separate  grate  between  each  pair  of  elements  instead 


PLAN 


of  one  large  grate  as  usual.  Each  independent  grate  has 
separate  flues  between  the  respective  elements,  all  the 
small  flues  leading  to  one  large  exit. 

18252    HENN.    Automatic  electric  telegraphic  transmitters. 
18403    TOWNSEND.      Electrolytic    process    and  apparatus 
therefor. 

18490  REARDON.  Means  for  opening  screw  stoppered 
bottles. 

18649    GEDDES,  O'BRIEN,  &  LOPER.    Vehicle  tongues  or 

shaft  structures. 
lc-678    HA  SLAM,    TROTTER,    &    HIGGINS.      Cranks  for 

cycles  and  like  vehicles. 
18910    PEMBERTON.    Electrical  heaters.    [Date  applied  for 

under  International  Convention,  January  4th,  1904.] 

18987  THOMAS.    Gas  and  vapour  electric  devices  for  light- 

ing, rectifying,  alternating  currents,  and  the  like. 
[Date  applied  for  under  International  Convention, 
September  4th,  1903.] 

18988  STANLEY  &  ANGER.    Safety  apparatus   for  trans- 

cars  and  other  like  vehicles. 
19C96    WURMB  &  BAUMANN.  Thermometers. 
19872    RAYMOND  &  ROSS.    Pile  cores. 

2(>123    PILKINGTON   &   WALKER.      Means   for  checking 

pickers  in  looms  for  weaving. 
20255    SCHALL.    Methods  of  and  apparatus   for  designing 

clothing. 

20404    REINERS.    Winding,  twisting,  and  doubling  machines. 

20561  ELEKTRIZITATS  ACT.-GES.  VORM.  W.  LAH- 
M  IjYER  &  CO.  Apparatus  for  elevating  and  con- 
veying loads,  more  especially  intended  for  use  in 
charging  blast  furnaces  and  the  like.  [Date  applied 
for  under  International  Convention,  October  21st, 
1903.] 

20679  MARX  &  KROSCHWITZ.  Braking  device  for  use  on 
trains  of  vehicles. 

Brake  blocks  are  forced  against  the  rails  by  means  of 
eccentrics  operated  by  cranks  or  levers,  which  in  turn  are 
worked  by  cams  or  wedge  blocks  on  longitudinal  rods 


arranged  to  be  reciprocated  when  a  collision  occurs.  The 
vehicle  has  a  fore  carriage  supporting  the  end  of  the  rod, 
which  is  fitted  with  a  buffer. 
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21)768    EICHELBERGER,      HIBNER,     &  HOELSCHE. 
Apparatus  for  removing  soot  from  boilers. 

Numerous  sets  of  nozzles  are  arranged  at  the  back  end  of 
the  boiler  on  pipes  which  can  be  swivelled,  so  as  to  bring 
the  nozzles  into  the  ends  of  the  tubes.    Steam  or  air  is 


then  injected  to  blow  through  the.  tubes,  the  soot  ejected 
mostly  passing  up  the  chimney,  but  any  remaining  or 
falling  in  the  flue  below  the  boiler  is  removed  by  a  suction 
pipe. 

21100    POLITO.    Automatic  appliance  to  prevent  bath  chairs. 

invalid  chairs  and  carriages,  perambulators,  mail 
carts,  and  other  hand-propelled  vehicles  getting  into 
or  continuing  in  motion  of  their  own  accord. 

21109  MULLER.  Ceilings  and  floors.  [Date  applied  for 
under  International  Convention,  March  26th,  1904.] 

21402  JUNGNER.  Electrodes  for  electric  accumulators  with 
invariable  electrolyte.  [Date  applied  for  under 
International  Convention,  October  7th,  1903.] 

21414    HENRICI.    Rotary  engines. 

21461  FONTS.  Lacing  eyelets.  [Date  applied  for  under 
International  Convention,  October  27th,  1903.] 

21634  KONITZER.  Production  of  oxidation  black  on  animal 
fibres,  mixtures  of  animal  and  vegetable  fibres,  and 
fabrics  made  from  the  same. 

21724  CHRYSTAL  &  HOLMES.  Manifold  counter  check  or 
sales  book  for  drapers,  tailors,  or  others. 

21830  FAIRWEATHER  (Multiscope  &  Film  Co.).  Pano- 
ramic cameras. 

21978    RANNEY.    Stone-sawing  machines. 

22077  FRACHEBOURG.  Negative  frame  with  triple  plate- 
bolder  for  colour  photography.  [Date  applied  for 
under  International  Convention,  April  11th,  1904.] 

22087    ABEGG.    Loom  shuttles. 

22214    QUERNHEIMB.    Folding  chairs. 

22241  DALES  &  BRAITHWAITE.  Apparatus  for  heating 
the  feed  water  of  steam  boilers,  and  devices  suitable 
for  releasing  air  from  such  apparatus. 

In  feed  heaters  wherein  the  water  is  sjjrayed  into  a  vessel 
containing  steam  from  the  boiler,  so  as  to  absorb  the  latent 
heat  thereof,  annular  chambers  are  provided  to  collect  the 


air  which  is  released  by  hand  or  automatically  through 
cocks  fitted  at  the  upper  parts  of  the  chambers,  so  as  to 
maintain  the  steam  space  entirely  free  of  air. 
22523    KAPPE.    Incandescent  lamps  for  fluid  combustibles. 
22741    BOLZE.    Hot  water  heating  systems.    [Date  applied 
for  under  International  Convention,  October  22nd, 
1903.] 

22790    MACDONALD.    Plate  printing  machiue. 
22941    PAGE    (Aeolian  Co.).    Combined    pneumatically  and 
manually  operated  pianos. 


22652    McFEATTERS    &    CHRISTMAS.      Electric  circuit 
breakers. 

A  metal  cylinder  is  divided  into  two  or  more  chambers  by 
an  insulated  wall  through  which  protrudes  a  conducting  rod. 
Mercury  is  placed  in  the  chambers  and  receives  current,  as 
by  brushes  in  contact  with  the  outer  walls  of  the  chambers. 


The  cylinder  is  rotated,  and  as  the  rod  dips  into  the  mercury 
the  circuit  is  made,  being  broken  as  the  rod  rises  out  of  the 
mercury.  Should  arcing  occur,  it  simjjly  vaporises  the 
mercury  in  the  enclosed  chambers.  A  number  of  rods  may 
be  used. 

22665    McFEATTERS    &    CHRISTMAS.      Electric  circuit 
breakers. 

A  metal  cylinder  containing  mercury  has  two  cranked 
contacts  inside,  the  mercury  being  in  constant  connection 
with  the  source  of  current  by  an  external  brush  on  the 
cylinder.  As  the  cylinder  is  rotated  the  contacts  alter- 
nately dip  into  and  rise  out  of  the  mercury,  thereby  making 


and  breaking  the  circuit.  Arcing  simply  vaporises  the 
mercury  and  is  harmless.  The  cylinder  may  be  divided 
into  three  chambers  by  insulating  partitions  having 
alternately  arranged  holes,  so  that  the  mercury,  comming- 
ling first  with  one  chamber  and  then  the  other,  makes  and 
breaks  the  circuit. 

22956  FRIED.  KRUPP  AKT.-GES.  Appendages  for  the 
sighting  attachments  of  ordnance.  [Date  applied  for 
under  International  Convention,  January  22nd,  1904.] 

22968  LAKE  (Oil  and  Waste  Saving  Machine  Co.).  Centri- 
fugal machines. 

22988  SOC.  ANON.  DES  PLAQUES  ET  PAPIERS 
PHOTO GRAPHIQUES  A.  LUMIERE  tai'  SES 
FILS.  Sensitised  plates  for  a  jn-ocess  of  colour  photo- 
graphy. [Date  applied  for  under  International  Con- 
vention, December  17th,  1903.] 

22991    HOWARD  &  WHITTAKER.    Gas  burners. 

23009  BIRNBAUM  &  WHITE.  Intercommunication  tele- 
phone systems. 

23016    DOUGHERTY.    Machines  for  mechanically  seasoning, 

oiling,  or  otherwise  treating  skins. 
23066    LAKE  (Caspar).    Apparatus  for  drying  granular  and 

other  like  materials. 
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23149    EDMONDS.    Ball   bearing  castors. 

23181    SEIBERT.    Curtain  poles.    [Date   applied   for  under 

International  Convention,  November  18th,  1903.] 
23331    DE  DION  &  BOUTON.    Manufacture  of  case-hardened 

articles   of   chrome-nickel  steel.    [Date  applied  for 

under  International  Convention,  April  23rd,  1904.] 
23376    BOULT    (Cowrat).     Flat    irons    and   heating  devices 

therefor. 

23379  ZIMPELL  Sulphate  of  ammonia  saturators.  [Date 
applied  for  under  International  Convention,  March 
30th,  1904.] 

23407  McCLELLON.  Devices  for  staying  metal  plates  or 
sheets  subjected  to  pressure.  [Date  applied  for  under 
International  Convention,  May  21st,  1904.] 

Flat  surfaces  are  stayed  by  means  of  ribs  which  tie  the 
sheets  together,  and  the  use  of  stay  bolts  is  done  away  with. 
The  ribs  are  parallel  and  extend  the  full  length  of  the  sheet 
and  are  connected  together  by  any  suitable  means. 

23498    WHEATLEY  (Ford  Motor  Co.).    Exhaust  mufflers. 

A  silencer  composed  of  two  ends  with  eight  flanges  and 
a  tube  to  each.  These  are  oonnected  by  eight  cylinders. 
The  exhaust  gases  are  led  to  the  inner  tube  first  through 
pipe  A  and  out  through  the  small  space  left  at  B,  and  then 


escape  at  alternate  ends  of  the  tubes.  By  letting  the  gases 
into  the  inner  tube  first,  the  noise  is  more  effectually  muffled 
than  when  led  to  the  outer  tube  first;  also  there  is'less  back 
pressure,  because  the  gases  are  continually  expanding  into 
larger  chambers. 

23558    MATTER  &   BURK.    Carpet  sweeper. 

23677    ARON  (Langumier).    Electric  tremblers  or  switches. 

23683    SHAW.    Lamps  using  inverted  incandescent  mantles. 

23704    LEE.    Castor  for  chairs  or  the  like. 

23706    KUNST.    Means  for  propelling  ships. 

23720    BOULT  (John  S.  Metcalf  Co.).    Erection  of  concrete 
walls  or  structures. 

23740    MACDONALD  &  MACDONALD.  Brushes. 

23753    JACK.    Passenger  transfer  tickets  for  use  on  tramway 
cars  and  the  like. 

23/57  FAIRCLOUGH.  Cocoa  or  chocolate  in  a  combined- 
form  and  the  admixture  of  ingredients  forming  a 
whole. 

23758  FAIRCLOUGH.    Coffee  in  a  combined  form  and  the 

admixture  of  ingredients  forming  a  whole. 

23759  FAIRCLOUGH.    Tea  in  a    combined  form  and  the 

admixture  of  ingredients  forming  a  whole. 
23763    BLACKBURN  &  KNOWLES.    Flanges  of  warp  beams 

used  in  looms  for  weaving'. 
23772    PIE  RON.    Steam  trap. 
23798    OPPENHEIM.    Toy  typewriter. 

23814    PHALEMPIN.    Photographic,  or  other  stands  or  tripods 
[Date  applied  for  under  International  Convention, 
November  10th,  1903.] 
23828    PRESTED.    Terminal  for   electrical  apparatus. 

A  binding  post  A  has  a  reduced  diameter  at  its  end  on 
winch  fits  the  cap  B  in  the  first  illustration  by  a  bayonet 
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joint,  in  the  second  a  ring  B  with  a  slot  to  admit  the  pin 
shown  and  a  rubber  washer  to  keep  it  tight,  and  in  the 
third  a  spring  to  keep  the  cap  tight  against  the  pin. 


23815    DUCELLIER.    Vehicle  and  other  lamps. 

23820    CARSON.    Electrical  choke  coils.    [Date   applied  for 

under  International  Convention,  March  30th,  1904.] 
23831    WEISSENTHANNER     Securing  band. 
23853    CREIGHTON.    Method  of  forming  cores  for  valves. 

Instead  of  using  heavy  prints  and  making  the  cores 
singly,  the  cores  are  made  double,  so  that  with  practically 


an  equal  amount  of  labour  and  time  a  double  quantity  of 
valves  are  placed  on  the  mould. 

23886    HOLFERT.     Carbide  receptacles  for  acetylene  gene- 
rators. 

.23889    TALBOT.    Ventilator  for  buildings. 
23931    DAY  &  DEXTER.    Steam  condensing  plant. 

An    arrangement   in  connection  with  a  jet  condenser 
wherein  a  wet  air  pump  A  deals  with  all  the  water  and  a 


portion  of  the  air  from  the  condenser  B,  while  the  dry 
air  pumps  C  deal  with  the  remaining  portion  of  the  air 
from  the  condenser. 

23942  ALLISON    (Niles-Bement-Pond    Co.).      Filter  press 

plate. 

23943  GREMMELS.    Throttle  pipe  for  low  pressure  steam 

heating  systems. 

23972  SIEMENS  BROS.  &  CO.  LTD.  (Siemens  &  Halske 
Akt.-Ges.).  Electrical  indicating  or  measuring  instru- 
ments having  springs  to  convey  the  current  to  a 
movable  system. 

23985    GRUNWALD  &  GRUNWALD.  Hinges. 

24001  MAXWELL.  Ticket  punching,  indicating,  and  regis- 
tering machines. 

24053    BEYER.    Apparatus  for  drying  human  hair. 

24068    ELLISS  &  McGUIRE.    Billiard  tables. 

24078  SOC.  INDUSTRIELLE  DES  TELEPHONES.  Manu- 
facture of  single  or  multiple  electric  conductors. 
[Date  applied  for  under  International  Convention, 
March  11th,  1904.] 

24087  HALL.    Sand-moulding  machines. 

24088  HEATH  &  SADLER.    Sealing  devices  for  bottles,  jars, 

and  the  like. 

■24143    KAMMERER.    Liquid  dispensing  apparatus. 

24150  MURRAY.    Cuff  links. 

24151  TREMAINE    Coffee  packages. 
24165    GRIFFIN.    Automatic  fire  alarms. 

24195    MARKS  (Wills).    Cold  storage  warehouses. 
24442    NUTSFORD.    Construction  of  spring  wheels  for  velo- 
cipedes and  other  road  vehicles. 
25132    EVENS.    Game  of  skill  and  apparatus  therefor. 
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23961    BOULT  ((De  Fries  &  Cic.  Akt.-Ges.).    Change  speed 
gearing. 

A  change  speed  gear  in  which  the  drive  is  taken  by  the 
pinion  A,  on  .whose  shaft  is  free  to  slide  the  frame  and 
handle  with  the  wheels  B,  which  are  fixed  to  the  shaft  by  a 
running  key.    The  upper  of  these  two  wheels  engages  with 


any  of  the  wheels  on  the  middle  shaft  by  sliding  it  along 
and  dropping  it  alternately  to  gear  with  the  smaller  one  of 
each  pair.  Only  the  last  pair  is  ke3'ed  to  the  shaft.  A 
large  range  of  gears  can  be  obtained  by  using  a  long  train 
of  wheels,  and  any  intermediate  gear  also. 

23999    KEMMISH.    Drilling  cramp  for  tramway  and  railway 
rails. 

A  cramp  consisting  of  a  tube  with  an  internal  rod,  on 
which  is  screwed  the  handle  A,  tightening  up  the  cramp 


which  slides  in  the  tube;  the  other  end  of  the  cramp  is 
adjustable  as  at  B,  and  the  bearing  plates  for  a  ratchet 
drill  or  other  tool  are  shown  at  C  on  the  movable  collar  D. 

24072    CROSBY  &  MANN.  Chains. 

This  invention  relates  to  chains  made  of  thin  sheet  metal, 
which,  while  making  a  strong  and  serviceable  chain,  a  link 
can  be  taken  out  of  or  replaced  without  weakening  the  chain. 


The  links  are  made  in  the  shape  shown  in  the  illustration  A, 
and  are  connected  up  as  shown  at  B  and  C,  which  is  a  plan 
and  elevation  in  section  of  a  made  up  chain. 

24118    BLACKTTH.    Glands  and   stuffing  boxes  of  pumping 
engines. 

In  order  to  obviate  the  escape  of  water  from  a  pumping 
engine,  the  gland  of  the  stuffing'  box  is  extended  to  form  an 


additional  stuffing  box  and  gland.  Between  these  two  glands 
a  chamber  A  is  formed  for  the  reception  of  the  water  which 
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leaks  past  the  gland,  the  water  being  drawn  off  by  the  con- 
denser of  the  engine. 

21120    BILGRAM.    Machines  for  tapping  or  screw-threading 
nuts  or  similar  articles. 

A   machine  in  which  the  blanks  to  be  screwed  are  fed 
automatically  by  tthe  rocker  shown  at  A  in  illustration,  and 


the  tap  is  kept  constantly  rotating  in  the  same  direction. 
The  tap  is  driven  by  the'  spur  wheels  B  through  the  bevel 
wheels  by  the  pulley  C.  i 

24144  FRIED.  KRUPP  AKT.-GES.  Automatic  couplings  for 
railway  vehicles.  [Date  applied  for  under  Inter- 
national Convention,  February  1st,  1904.] 


The  swinging  head  A  of  an  automatic  coupling  is  pivoted 
at  B  to  the  stem,  and  is  adapted  to  be  locked  thereto  by 
the  U-shaped  sliding  piece  C,  of  which  a  separate  view 
is  shown. 


For  brazing  cast  iron  a  new  compound  has  been  invented  by 
B.  Springer,  of  Des  Moines,  Iowa.  The  article  is  heated  to  a 
brazing  heat,  and  the  compound — a  powder — is  supplied  as  in 
ordinary  brazing,  and  is  followed  by  the  use  of  brass  filings, 
wire,  or  brazing  spelter.  The  compound  is  said  to  act  upon  the 
iron  in  such  a  way  as  to  render  it  porous.  When  cast  iron  is 
heated  to  the  brazing  heat  and  the  composition  is  applied,  it  is 
for  the  time  practically  malleable  iron,  and  the  pores  in  the  two 
face-  to  be  brazed  become  filled  with  molten  spelter,  and  thus 
become  joined.  The  practical  working  of  this  composition  is 
easily  ascertained  by  sawing  through  a  test  piece  after  it  has 
been  brazed.  The  iron  for  an  inch  or  two  from  the  fissure  is 
permeated  with  particles  of  tihe  brazing  metal,  which  follow  the 
pores  of  the  metal.  The  brazing  can  be  done  quickly  and  witn 
the  ordinary  brazing  torch. 
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SPECIAL    LOCOMOTIVt  TYPES. 

By  J.  F.  Gaibns. 
III. — Coupled  Articulated  Locomotives. 
Although  the  Fairlie,  Meyer,  and  Meyer-Mallet  engines 
are  used  very  extensively  where  great  flexibility  is  required 
for  very  curved  lines,  there  are  many  engineers  who  prefer 


have  been  patented,  but  only  a  few  have  seen  actual 
!  service. 

In  the  case  of  continental  designs  they  may  all  be  classi- 
fied substantially  as  (a)  those  having  one  fixed  set  of 
Avheels  and  one  bogie  set,  the  two  sets  being  connected 
by  gearing  for  the  transmission  of  power;  and  (b)  engines 
having  all  axles  directly  coupled  in  the  usual  way  or 


Fig  7.— SHAY  LOCOMOTIVE  FOR  THE  CANADIAN  PACIFIC  .RAILWAY. 


to  use  only  two  cylinders,  and  yet  to  drive  a  number  of 
independently  movable  axles;  and  the  design  of  the 
necessary  mechanical  arrangements  for  so  doing  has  pro- 
vided good  occupation  for  many  continental  engineers  of 
an  inventive  turn  of  mind.    Many  of  these  arrangements 


with  spherical  bearings  for  the  coupling  rods,  and  in  which 
the  wheels  can  move  in  other  planes  when  required  on 
curves.  . 

In  the  first  class  the  engines  have  one  set  of  wheels 
driven  directly  in  the   usual  way,  or  through  ordinary 
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lever  gear  if  the  cylinders  are  required  in  other  than  the 
ordinary  positions,  and  the  bogie  wheels  are  driven  from 
a  dummy  shaft  specialty  mounted  on  the  framing  and 
driven  from  the  fixed  set  of  wheels,  a  parallel  motion 
arrangement  or  specially  designed  lever  mechanism  or 
chain  gearing  being  used  to  connect  both  sets  of  wheels 
with  the  dummy  shaft.  Of  these  designs  may  be  men- 
tioned the  Engerth,  Hagans,  Haswell,  and  other  systems. 

There  are  also  a  few  designs  in  which,  while  all  the 
wheels  are  in  bogie  frames,  the  cylinders  are  on  the 
engine  frames,  and  connected  by  gearing  with  all  the 
wheels. 

Of  designs  in  the  second  class,  the  system  best  known 
to  the  writer  is  that  known  as  the  "Klein-Lindner'' 
system,  and  introduced  by  the  Saxon  Engine  Works 
(Chemnitz).  One  of  these  engines  for  the  Oberschlesisclien 
Schmalspurbahnen  is  illustrated  in  fig.  5,  and  fig.  G  is  a 
sectional  plan  showing  the  arrangement  for  driving  one 
of  the  radially-mounted  coupled  axles. 

The  wheels  of  the  first  and  fourth  axles — the  engine  is 
eight  coupled — are  not  carried  directly  upon  their  axles, 
but  are  mounted  on,  or  rather  constitute  part  of,  a  casing 
enclosing  the  said  axles.  These  axles  are  double  coned, 
and  only  tit  the  casinos  about  the  centre  of  their  length, 
so  that  the  axles  can  take  up  positions  other  than, at 
right    angles   to   the   wheels ;    a.   central  pin  and  other 


Fio.  G.— Wheel  and  Axle  Arrangement  of  Klein-Lindner  Articulated  Locomotive. 


mechanical  connections  and  springs  are  provided  for  the 
transmission  of  power  from  the  axles  (these  are  coupled 
with  the  other  wheels  of  the  engine)  to  the  wheels  which 
are  not  directly  coupled,  and  for  the  return  of  the  parts 
to  their  central  positions. 

It  is  claimed  for  this  engine  that  it  will  pass  safely 
round  curves  of  40  metres  radius. 

A  few  of  the  dimensions  of  this  engine  are  as  follows  : 
Diameter  of  cylinders,  13£in. ;  stroke  of  cylinders,  16  in.  ; 
diameter  of  wheels,  32  in.  ;  wheel  base,  axle  to  axle, 
reckoned  from  the  front,  53  in.,  56  in.,  and  53  in. ;  rigid 
wheel  base,  56  in. ;  total  wheel  base,  13  ft.  6  in.;  gauge, 
about  25  in. 

Geared  locomotives  are  not  unknown  in  the  railway 
world,  but  no  geared  design  has  ever  been  adopted  to 
such  an  extent  as  the  Shay  locomotive,  built  by  the  Lima 
Locomotive  Co.,  of  Lima,  Ohio,  U.S.A.,  for  more  than  a 
thousand  of  them  are  in  use  in  America  and  other  parts 
of  the  world. 

The  engine  is  mounted  on  two,  three,  or  four  four- 
wheeled  bogie  trucks,  and  these  are  all  driven  through 
bevel  gearing  from  a  horizontal  shaft  disposed  longitu- 
dinally along  one  side  of  the  engine,  and  driven  by  a  two 
or  three  cylinder  vertical  engine.  The  driving  shaft  is, 
of  course,  in  sections,  connected  by  universal  joints  ;  the 
boiler  is  placed  slightly  to  one  side  of  the  centre  line  to 
balance.  ■ 

Fig.  7  illustrates  a  large  three-bogie  engine  for  the 
Canadian  Pacific  Railroad, 


The  following   are   the   principal   dimensions  of  this 

engine  :  Cylinder  diameter,  15  in. ;  stroke,  1,7  in. ;  number 
of  driving  wheels,  12  ;  diameter  of  driving  wheels,  3  ft.  4  in.  ; 
wheel  base  of  trucks,  4  ft.  1-0 in. total  wheel  base, 
43  ft.  10  in.  ;  total  length  of  engine  and  tender,  56  ft.  7  in. ; 
radius  of  sharpest  curves  regularly  taken,  100  ft.  ;  boiler 
pressure,  200  lb. 

The  Shay  locomotive  was  primarily  designed  for 
logging  work  and  for  use  on  rough  roads  in  backwood 
districts  where  an  ordinary  locomotive  would  certainly 
leave  the  rails,  but  it  has  now  been  adopted  extensively 
for  steep  gradient  work  on  roads  of  a  more  standard 
character,  and  is  built  now  of  large  dimensions.  Thus, 
the  latest  engines  (on  sixteen  wheels,  there  being  two 
bogies  under  the  locomotive,  and  two  under  the  tender) 
for  the  El  Paso  Rock  Island  route,  in  New  Mexico,  weigh 
no  less  than  140  tons.  All  the  wheels  are  drivers,  and 
the  whole  weight  is  available  for  adhesion.  These  engines 
have  to  work  over  grades  of  1  in  21,  and  even  of  1  in  18^, 
with  200  ton  loads  and  more,  and  that  on  601b.  rails. 

Light  engines,  weighing  oidy  101  tons  in  working  order, 
ate  also  built. 

There  is  another  geared  design  for  locomotives  in  use 
in  the  United  States,  which  is  similar  in  some  respects  to 
the  Shay  locomotives,  and  that  is  the  Heisler 
engine.  In  this  case  the  longitudinal  shaft  is  centrally 
arranged,  being  driven  by  two  cylinders  inclined  towards 
it  from  each  side  of  the  boiler,  so  that  the  wheel  axles 
are  driven  instead  of  the  wheels.  The  use  of  this  design, 
however,  is  very  limited. 


MODERN    IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc.  M.  Inst. C.E. 

In  order  to  make  it  possible  to  arrive  at  the  direct  labour 
cost  of  any  particular  castings,  it  becomes  necessary  to 
provide  means  whereby  a  record  is  kept  of  each  man's  time, 
and  the  jobs  on  which  he  has  been  employed.  In  many 
foundries  the  moulders  and  skilled  labourers  register  their 
time  ou  cards,  day  by  day,  in  the  manner  familiar  to  users 
of  the  time-board  system.  These  cards,  giving  particulars 
of  the  jobs,  with  their  order  numbers,  and  the  number  of 
hours  spent  on  each,  are  handed  to  the  timekeeper,  who 
checks  over  each  day's  time,  and  on  the  following  morning 
submits  them  to  the  foreman  to  certify  them  as  correct. 
The  particulars  are  then  picked  out  and  entered  on  specially 
ruled  loose  sheets,  a  separate  sheet  being  used  for  each 
individual  order  number,  thus  furnishing  an  abstract  for 
cost  purposes.  The  most  modern  method  is  to  record 
the  working  hours  of  employes  by  machine  instead  of  by 
memory,  the  recorders  being  usually  fixed  in  the  foundry 
bays  themselves,  so  that  the  men  are  compelled  to  be  in  their 
particular  bays  by  the  stated  time  of  commencing,  so  as  to 
enable  them  to  register.  Each  man  is  provided  with  two 
cards,  the  first,  or  No.  1  card,  being  for  use  on  Thursday, 
Saturday,  and  Tuesday,  while  the  second,  or  No.  2  card,  is 
devoted  to  Friday,  Monday,  and  Wednesday. 

On  arriving  at  the  foundry  on  Thursday  morning  the 
moulder  takes  his  card  from  a  rack  usually  placed  alongside 
of  the  machine,  inserts  it  in  a  slot  in  the  latter,  thus 
registering  his  time.  He  then  places  the  card  in  a  small  tin 
case,  which  he  also  takes  from  the  rack  or  other  convenient 
place.  On  the  back  of  the  cards  space  is  provided  for  the 
particulars  of  the  different  jobs  upon  which  he  has  been 
engaged  during  the  morning.  The  man  retains  possession 
of  the  card  throughout  the  day.  On  his  return  after  the 
dinner  hour  he  again  registers  his  time  by  means  of  the 
recorder,  us;ng  the  back  of  the  card  as  before  to  record 
particulars  of  jobs  worked  on  during  the  afternoon.  When 
leaving  work  for  the  night  the  moulder  registers  his  time  of 

*  For  previous  article  see  page  710,  vol.  xxx 
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leaving  by  the  recorder,  and,  replacing  the  card  in  its  case, 
leaves  it  in  the  rack  already  mentioned,  or  in  some 
other  convenient  receptacle.  These  cards  are  subsequently 
collected  by  the  timekeepers,  and  the  cards  for  the  following 
day  (the  No.  2  cards)  are  deposited  in  the  racks.  As  the 
register  made  by  the  clock  is  in  the  form  of  figures  printed 
on  the  card,  there  can  seldom  be  cause  for  dispute  concerning 
the  actual  hours  any  man  has  worked,  and  each  man's  time, 
with  its  allocation  to  jobs,  being  thus  obiained  by  the  prime 
cost  department,  automatically  verified  for  each  man  day  by 
day,  the  cost  accounts  can  be  kept  really  up  to  date, 
and  the  expenditure  on  any  job  which  may  be  in  progress  is 
readily  ascertained. 

The  cost  of  the  metal  in  the  castings  should  be  included 
in  the  direct  cost,  due  allowance  being  made  for  the  loss  in 
melting,  and  credit  given  at  scrap  price  for  any  waster 
castings,  gates,  risers,  etc.  The  cost  of  melting  can  also 
be  charged  direct  at  a  rate  per  cwt.  of  good  castings,  as 
frequently  determined  over  a  fairly  long  period  of  working, 
since  it  costs  practically  the  same  to  melt  a  ton  of  iron 
whether  the  metal  is  to  be  used  for  light  intricate  castings, 
which  have  necessitated  a  large  amount  of  labour  to  mould 
them,  or  for  plain  and  heavy  castings.  The  melting  cost 
should  include  cupola  men's  wages ;  labourers  unloading 
pig  iron,  scrap,  etc.  (wages) ;  all  costs  of  renewals  or 
repairs  of  tools  ;  fettling  required  for  repairs  to  cupola ; 
daubing  of  ladles,  etc.  ;  wood,  coke,  and  limestone  ;  upkeep 
of  ladles,  etc.  The  wages  can  be  obtained  week  by 
week  from  the  wage  sheets ;  the  fettling  used  for  cupola 
and  ladles  from  the  man  whose  duty  it  is  to  keep  them  in 
order ;  the  wood,  coke,  and  limestone  from  the  man 
charging  the  furnace,  who  should  be  provided  with  printed 
charges  sheets  on  which  to  state  the  contents  of  each  charge 
as  it  is  made  up  in  the  cupola.  If  the  records  thus  kept 
are  properly  tabulated,  it  is  possible,  without  difficulty,  to 
trace  the  mixture  of  irons  used  for  the  various  castings. 
The  piles  of  pig  iron  stacked  in  the  yard  should  be  arranged 
according  to  their  silicon  contents,  due  regard  being,  of 
course,  paid  to  other  constituents.  Thus,  in  a  general 
jobbing  foundry,  using  irons  with  sulphur  and  phosphorus 
normal,  there  would  be  piles  for  T75  per  cent  silicon,  for  2 
per  cent,  for  2 -25  per  cent,  and  for  2*5  per  cent ;  and 
supposing  three  brands  of  each  variety  to  be  kept  in  stock, 
the  number  of  piles  would  be  twelve.  If  specially  light 
work  were  undertaken,  further  piles  for  275  and  3  per  cent 
silicon,  and  others  of  high  phosphorus  iron  would  be  added. 
A  letter  of  the  alphabet  painted  conspicuously  on  each  pile, 
and  a  stock-book  for  continuous  record,  will  give  the  foundry 
manager  the  information  wanted  at  a  glance  when  making- 
out  his  requisitions  or  determining  the  mixtures  to  be 
employed.  This  lettering  also  conceals  the  identity  of  the 
iron  so  far  as  auy  unauthorised  persons  are  concerned,  all 
the  more  so  if  the  letters  are  changed  about  as  the  piles  run 
out. 

The  melting  loss  will  depend  to  some  extent  upon  the 
nature  of  the  pig  iron,  scrap,  etc.,  making  up  the  charges. 
Iu  three  different  foundries  making  heavy  machinery  cast- 
ings, the  following  results  were  obtained  :  — 


A 

c 

Usual  tonnage  

15 

15 

f-      13  •  < 

Time  of  melting  

■2 

Blast  pressure   

10 

14 
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 lbs. 

20,000 

15,000 
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 lbs. 
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11,130 

 lbs. 
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in,  ooo 

1,S,,S40 

 lbs. 

7,200 

0,000 
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5-0 

7-4 

S-4 

The  blast  in  all  three  examples  was  supplied  by  displace- 
ment blowers.  The  average  melting  loss?  for  the  three 
examples  is  seen  to  be  7  per  cent.  Iu  some  general  jobbing- 
foundries,  the  results  for  which  are  given  under  D,  E,  and 
F,  the  average  melting  loss  for  the  three  examples  works 
out  at  about  9  per  cent. 
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In  examples  D  and  F  fans  are  employed  to  furnish  i he 
blast,  and  in  example  E  a  displacement  blower,  and  coke  fuel 
is  used  in  all.  For  the  five  examples  (G,  H,  J,  K,  and  L) 
of  foundries  making  light  machinery  castings  the  average 
melting  loss  is  7|-  per  cent. 
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With  the  exception  of  example  L,  in  which  a  displacement 
blower  is  used,  fans  are  employed  to  produce  the  blast. 

Finally,  the  two  following  example^,  M  and  N,  both  of 
\  which  are  foundries  doing  light  jobbing  work,  show  good 
results. 


Foundry                                                        M  N 

I    Usual  tonnage                                               16  72 

Time  of  melting  hours                2!  3 J 

Blast  pressure   oz.  ....  13 

Pig  iron  charged    lbs.  10,200  102,000 

Scrap  charged  ...lbs.  12.S00  42,000 

Castings  made]  lbs.  21,000  10S.300 

Scrap  made   lbs.  9,100  27,000 

Melting  loss  percent               6*0  0-7 


In  example  M  a  fan  is  used,  and  in  example  N  a  displace- 
ment blower,  and  coke  is  the  fuel  in  each  case. 

With  clean,  unoxidised  pig  iron,  and  scrap  free  from  rust, 
it  should  be  possible,  with  a  well-constructed  cupola  iu  good 
working  order,  to  keep  the  melting  loss  below  5  per  cent. 

(To  be  continued.) 


Manchester  Steam  Usehs'  Association. — This  association, 
tor  the  prevention  of  steam  boiler  explosions  and  for  the  attain- 
ment of  economy  in  the  application  of  steam,  with  Mr.  Stro- 
meyer  as  chief  engineer,  propose  to  celebrate  the  fiftieth 
anniversary  of  the  foundation  of  the  society  by  a  banquet,  to 
be  held  at  the  Midland  Hotel,  Manchester,  on  February  14th 
next,  at  7-30  p.m. 
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LITERATURE. 

"Petrol  Motors  and  Motor  Cars."  By  T.  Hyler  White, 
A.M.I.M.E.  London :  Longmans,  Green,  and  Co., 
39,  Paternoster  How,  E.C. 

Although  there  have  been  numerous  articles  from  tune  to 
time  in  technical  journals  upon  the  design  of  small  motors, 
there  has  hitherto  been  no  comprehensive  work  on  the 
subject.  The  advent-  of  Mr.  White's  book  is  therefore  truly 
welcome,  as  giving  designers  and  others  reliable  facts  and 
figures  on  which  to  carry  out  their  projects  in  a  methodi- 
cal manner,  instead  of  the  "  rule-of-thumb  "  and  the  "  eye  " 
method,  which  has  been  so  much  in  vogue.  The  work  is 
divided  into  two  parts,  the  first  relating  more  particularly 
to  the  engine  and  its  details,  Avhilst  the  second  part  treats 
of  gearings,  clutches,  brakes,  bearings,  springs,  and  such 
like.  The  contents  of  the  book  enter  sufficiently  into 
details  of  motor  construction  to  serve  a  most  useful  purpose, 
and  by  its  unique  position  we  should  expect  an  early  call 
for  another  edition. 


"  Elementary  Questions  and  Answers  given  at  the  Board 
of  Trade  Examinations  fur  Engineers."  By  A.  E. 
Battle.  London:  Simpkln,  Marshall,  and  Company 
Limited. 

The  method  employed  in  this  book  is  one  that  many 
students  and  candidates  for  the  Board  of  Trade  examina- 
tions highly  appreciate.  The  book  is  in  no  sense  a  treatise 
on  marine  engineering,  but  a  compilation  of  questions,  with 
their  answers,  upon  the  many  details  of  engine  and  boiler 
manipulation,  and  details  which  are  essential  to  the 
successful  passing  of  a  candidate.  A  large  number  of 
illustrations  are  given  of  the  constructional  parts  of 
marine  engines,  boilers,  and  auxiliary  machinery,  and  space 
has  been  devoted  to  electrical,  hydraulic,  and  refrigerating 
machinery,  also  oil  engines  and  petrol  motors  ;  a  chapter 
stating  the  regulations  relating  to  the  examination  of 
engineers,  masters,  and  mates;  also  copies  of  application 
forms  for  candidates,  and  list  of  ports  where  examinations 
are  held.  The  hook  is  a  most  useful  pocket  companion 
for  constant  reference. 


Books  Received. 

"  Twentieth  Century  Handbook  for  Engineers  and 
Electricians."  By  Messrs.  C.  F.  Swingle,  H.  C. 
Horstmann,  and  V.  H.  Tonsley.  Chicago :  F.  J. 
Drake  and  Co.  Loudon  :  George  Collier,  Cornwall 
Road,  Brixton,  S.W. 

"Catalogue  da  Bilbliotheca  da  Marinha."  Parts  I.  and 
II.    Rio  de  Janeiro  :  Imprenza  Nacional. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  January  12th, 
1905 : — 

Dublin. — First  class :  V.  E.  Ward. 

Dundee. — First  class :  J.  Cummiug.  D.  Rattray.  Second  class  : 
J.  M.  Kaitt. 

Gheenock. — First  class  :  G.  Ward,  J.  1!.  Carstairs.  Second  class  : 
K  T.  Perez. 

Liverpool. — First  class :  J.  H.  Bennett,  W.  Barlow.  Second  class  : 
11.  J.  B.  Barker,  J.  W.  Campbell,  L.  R.  Murphy,  W.  Roberts,  H.  Warren. 

London. — First  class  :  R.  G.  Cragg,  G.  Cawse,  C.  R.  Meyer. 

Nohth  Shields.— First  class  ;  W.  J.  Nicholson.  Second  class  :  T.  M. 
Tait,  1'.  H.  Wilson. 


TRADE  NOTES. 


Messks.  Mather  and  Platt  Limited,  Salford  Iron  Works, 
Manchester,  have  just  brought  out  a  fifth  edition  of  their  price 
list,  pocket  catalogue,  and  table  of  useful  information.  This 
pocket  catalogue  is  now  too  well  known  to  need  a  description. 
Its  usefulness  as  a  price  list  cannot  be  overstated,  and  the 
tables,  occupying  over  100  pages,  will  be  found  of  constant 
use  to  the  engineer. 

The  Simplex  Steel  Conduit  Company  Limited,  20, 
Bucklersbury  E.C.,  have  just  issued  their  new  price  list  for  1905, 
and  a  companion  book,  "  Simplex  Conduit  Erection  and  Wir- 
ing'." In  the  latter  many  explanations  and  illustrations  arc 
given  of  the  most  up-to-date  and  satisfactory  methods  of  erecting 
and  wiring  Simplex  conduits,  and  a  number  of  tables  and  useful 
notes.  Both  these  books  are  excellently  bound  and  printed,  and 
of  a  size  suitable  for  carrying  about  in  the  pocket.    We  note 


Fig.  3. — New  Type  of  Sunk  Switch. 


from  the  price  list  that  substantial  reductions  have  been  made 
in  the  prices  of  all  their  conduits  and  fittings.  This  is  said  to 
be  due  to  the  equipment  of  the  new  works  with  the  latest  labour- 
saving  machinery,  coupled  with  a  largely  increased  output. 
We  are  enabled  to  illustrate  three  of  the  novelties  in  fittings, 
recently  introduced,  viz :  Tee  jointing  box  with  porcelain 
interior,  a  porcelain  water-tight  pendant,  and  a  new  type  of 
sunk  switch. 


The  Mirrlees-Watson  Company  Limited,  Glasgow,  send 
their  list  of  condensing  plant,  consisting  of  jet  surface  con- 
densers, steam-driven  air  pumps,  etc.  Such  combined  plants 
have  been  supplied  to  the  County  of  London  Electric  Supply  Cor- 
poration, two  sets  with  a  duty  of  29,2501b.  of  steam  per  hour; 
Trafford  Park  Power  and  Light  Supply  Company,  one  set  with 
a  duty  of .24,000 lb.  of  steam  per  hour;  British  Thomson-Houston 
Company  Limited  for  London,  one  set  with  duty  of  27,000  lb. 
of  steam  per  hour;  Crewe  Electricity  Works,  one  set  with  duty 
of  20,000  lb.  of  steam  per  hour;  Messrs.  Gwynnes  Limited,  one 
set  with  duty  of  6,000  lb.  of  steam  per  hour;  and  one  set  for 
Barcelona  and  one  for  Calcutta,  with  a  duty  of  25,500  and 
7,500  lb.  of  steam  per  hour  respectively. 
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FUEL   ECONOMY  IN  STEAM-POWER 
STATIONS. 

A  paper  on  the  above  subject  was  read  before  the  Institu- 
tion of  Electrical  Engineers  on  Thursday,  the  12th  inst.. 
by  Messrs.  William  H.  Booth  and  J.  B.  C.  Kershaw.  The 
scope  of  such  a  subject  is  very  wide,  but  the  authors 
managed  to  draw  attention  to  a  number  of  points  deserving 
of  more  consideration  than  they  generally  receive.  Treating 
the  matter  seriatim,  "Feed  Water''  was  first  dealt  with, 
followed  by  "  Fuel,"  "  Air,"  "  Boilers  and  Furnaces,' " 
"  Steam,"  "  Waste  Gases,"  and  "  Draught  and  Regulation 
of  Air  Supplies." 

In  the  introduction,  the  importance  of  economy  was 
emphasised  on  account  of  the  exceptional  conditions  under 
which  electric  power  stations  have  to  run,  and  the  low  load- 
factor  that  usually  obtains. 

Feed  Water. — The  attention  of  electrical  engineers 
was  drawn  to  the  importance  of  ascertaining  the  physical 
and  chemical  characteristics  of  the  feed  water  and  the 
benefits  derived  from  a  systematic  analysis  of  the  water 
when  received,  and  after  treatment  for  softening,  and  the 
necessity  of  extracting  all  grease  and  oil.  This  matter 
has,  however,  been  dealt  with  so  often  in  this  journal  that 
there  is  no  need  to  reproduce  all  the  arguments  brought 
forward.    Thermal  storage  received  its  quota  of  support. 

Fuel  Supply. — <Beyond  giving  a  reminder  that  fuel 
represents  about  50  per  cent  of  the  total  works  cost,  and 
that  from  10  to  20  per  cent  of  this  outlay  can  be  saved, 
the  authors  stated  nothing  but  what  is  common  knowledge, 
their  point  evidently  being  to  strongly  impress  upon  station 
engineers  the  value  of  regularly  checking  the  quality  of 
eoal  by  sampling  and  testing. 


Pio.  1. 

With  regard  to  the  class  of  fuel  and  furnace  construction, 
it  is  not  questioned  that  these  should  be  adapted  to  one 
another  in  order  to  produce  the  highest  results,  but  it  will 
he  noted  that  the  authors  consider  that  electrical  engineers 
have  been  playing  into  the  colliery  companies'  hands,  as 
will  be  seen  from  the  following  quotation  : — < 

"  Too  little  attention  has  certainly  been  given  in  the 
past  to  this  question  of  adapting  the  furnace  construction 
and  methods  of  firing  to  the  fuel,  and  whatever  boiler 
makers  choose  to  recommend  has  been  much  too  readily 
accepted.  Most  of  the  electricity  works  where  high-priced 
fuel  is  now  being  used,  because  it  is  asserted  that  steam 
cannot  be  kept  up,  or  that  smoke  is  produced,  when 
burning  cheaper  fuel,  are  simply  playing  into  the  hands 
of  the  South  Wales  colliery  companies." 

Air  Supply. — Under  this  heading  the  advantages  of 
pre-heated  air  are  considered,  and  the  value  derived  from 
a  very  high  temperature  in  the  combustion  chambers. 

"  As  regards  the  thermal  advantages  of  heating  the  air 


used  in  the  combustion  process,  it  may  be  pointed  out  that 
from  2011).  to  251b.  of  air  are  usually  required  per  pound 
of  fuel  burned,  and  if  this  air  could  be  raised  to  300  deg. 
Fah.  before  entering  the  furnace,  the  final  temperature 
after  combustion  would  be  increased  practically  by  a  like 
amount.  A  gain  of  300  deg.  Fah.  in  the  furnace  tempera- 
ture is  not  to  be  despised. 

According  to  Stromeyer's  experiments,*  the  usually 
accepted  formula  for  the  relation  between  the  rate  of  heal 
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transmission  («)  and  temperature  (t)  is  incorrect;  and  in 
place  of  the  former  varying  as  the  square  of  the  tempera- 
ture, or  a  <s>  (f2  -  t,)2,  the  ratio  is  expressed  by  the 
formula,  a  <s.  (t2  -  t,).  Even  though  the  ratio  be  not  as 
the  square  of  the  temperature  difference,  the  formula  shows 
that  a  much  greater  efficiency  will  he  obtained  from  a  high 
than  from  a  low  initial  furnace  temperature. 

"  The  most  important  causes  of  low  initial  furnace  tem- 
perature are,  excessive  air  supply  to  the  furnaces,  and  too 
sudden  contact  of  the  half-burnt  gases  with  the  water- 
cooled  tubes  or  plates.    Larger  combustion  chambers  and 


Fig.  3. 

refractory  furnace  linings  are  the  proper  remedy  for  the 
latter  evil,  and  gas  testing-  is  the  check  and  remedy  for 
the  former. 

"  Furnace  temperature  might,  in  many  plants,  be  raised 
500  deg.  or  1,000  deg.  Fah.  by  attention  to  these  two  points 
alone,  but  even  then  the  limit  of  what  is  attainable  in 
this  direction  would  not  be  reached.  By  the  use  of  a 
heated  air  supply  in  conjunction  with  closed-in  ashpit  and 
induced  or  forced  draught,  much  higher  temperatures  can 
be  attained  in  the  boiler  furnace  ;   and  should  Rowan's 

I  Memorandum  to  the  Manchester  Steam  Users'  Association,  1902. 
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suggestion  *  for  working  such  furnaces  under  two  or  three 
atmospheres  pressure  be  adopted,  further  increases  of  715 
deg.  Fah.  and  493  deg.  Fall,  could  be  attained.  The 
possibility  of  obtaining  far  higher  evaporative  efficiencies 
from  boiler  plants  than  any  yet  attained,  by  intensifying 
the  combustion  along  these  lines,  is  therefore  strikingly 
manifest,  and  it  is  surprising  that  hitherto  so  few  attempts 
have  yet  been  made  to  put  these  suggestions  to  a  practical 
trial  in  new  plants  or  extensions." 

A  plant  has  already  been  installed  for  the  Sheffield 
Corporation  at  Neepsend,  in  which  mechanical  draft  with 
closed  ashpits  has  been  adopted,  and  a  heated  air  supply. 
The  results  of  this  plant  will  be  looked  forward  to  with 
considerable  interest. 

Boilers  and  Furnaces. — The  authors  classify  boilers 
under  three  general  types :  («)  the  Lancashire  and  marine, 
(b)  large  water-tube,  and  (c)  small  water  tube.  The  benefits 
and  drawbacks  of  these  types  were  described,  and  a  series 
of  curves  of  a  Solignac  boiler  given  (fig.  1 ). 

The  more  important  portion  of  the  paper  was  devoted 
to  furnaces,  and  we  note  initially  that  the  authors  recognise 
the  fact  that  the  economy  possible  lies  entirely  in  the 
possibility  of  using  a  cheaper  fuel,  a  fact  which  is  still 
antagonistic  to  the  views  of  many  station  engineers. 

The  authors  give  three  essentials  to  the  perfect  com- 
bustion of  bituminous  coal,  viz. :  "  A  furnace  so  arranged 
that  the  gases  given  off  the  green  fuel  and  air  to  burn 
those  gases  shall  travel  over  the  length  of  fire  together, 
under  a  draught  velocity  of  not  less  than  30  ft.  per  second. 
The  mixed  gases  must  have  a  free,  unencumbered  space 
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beyond  the  furnace  in  which  to  complete  combustion,  and 
this  combustion  will  be  complete  if  the  third  essential  of 
temperature  be  present."  With  regard  to  the  production  of 
smoke  in  boilers  of  the  Lancashire  type,  the  authors  state 
that  water  cross  pipes  beyond  the  bridge  causes  smoke 
easy  to  produce.  The  ordinary  type  of  furnace  in  water- 
tube  boilers  is  described  as  hopeless,  as  "  no  perfect  com- 
bustion can  possibly  take  place  where  the  gases  rise 
vertically  from  the  grate  and  pass  directly  between  the 
cold  tubes  above." 

Heating  Surface  Efficiency. — The  cross-sectional  area 
of  this  space  should  be  progressively  reduced,  if  necessary, 
to  prevent  short  circuiting,  since  the  gases  shrink  in 
volume  as  they  traverse  the  heating  surface." 

Mechanical  Stokers.— The  authors  speak  favourably 
oi  the  advantages  of  mechanical  stokers.  "  In  a  coking- 
stoker  which  feeds  fuel  to  one  end  of  a  grate,  the  action 
iis  regards  smoke  production  and  burning  is  perfect,  for 

*  Cassier's  Magazine,  December,  1903. 


the  coked  fuel  tumbles  into  a  pit  behind  the  grate,  and 
burns  out  there  as  in  a  gas  producer.  The  grate  is  short, 
and  the  coal  never  burns  very  thin  upon  the  bars  in  such 
a  stoker  as  the  Vicars  (tig.  2),  which  aims  to  keep  down 
air  excess  by  this  means.  In  mechanical  stoking  the  air 
supply  gets  in  more  or  lass  incidentally  through  the  fuel 
hopper  and  through  casual  openings,  and  often  in  far  too 
large  amounts  at  the  rear  of  the  gate.  Mechanical  stoking 
does  not  eliminate  the  need  for  correct  furnace  forms,  or 
lor  sufficient  temperature  and  proper  mixture  of  air  and 
gas. 

"  Fig.  3,  which  shows  the  Weir  water-tube  boiler,  is  an 
example  of  a  furnace  designed  to  burn  bituminous  fuel 


Fig.  5. 


without  smoke.  Coal  is  burned  in  the  A-shaped  furnace, 
the  walls  on  all  four  sides  of  which  are  of  fire  brick,  and 
combustion  is  continued  in  a  similarly  protected  chamber, 
and  is  perfect  with  ordinary  hand  firing  before  the  heated 
gases  pass  among  the  tubes.  Fig.  4  shows  the  locomotive 
furnace  similarly  arranged  to  secure  correct  form.  The 
chain-grate  stoker  is  perfect  as  a  self-cleaning  contrivance, 
but  admits  excessive  air.  Hence  the  need  of  choking  boxes, 
as  employed  by  Mr.  E.  B.  Coxe  (fig.  5). 

"  These  difficulties  with  travelling  grates  are  responsible 
for  the  sprinkling  form  of  stoker,  which,  when  in  good 
order,  keeps  the  grate  evenly  covered,  as  the  coal  tends 
to  fill  the  hollow  places.  But  the  winnowing  action  of  the 
draught  carries  off  the  dust  to'  become  a  public  nuisance. 
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Such  stokers  require  initially  providing  for,  in  the  design 
of  a  chimney  with  a  settling  chamber  to  gather  the  dust. 

"  The  ideal  mechanical  stoker  is  of  the  inclined  grate 
type,  fig.  6,  in  which  the  inevitable  thinning  of  the  fire  of 
the  coking  furnace  is  made  good  by  the  aid  of  a  moving 
grate  assisted  by  gravity.  In  this  type,  only  possible  in 
its  full  extent  with  external  furnaces,  the  fuel  is  helped 
to  fill  gaps  and  close  the  lower  end  of  the  fire  by  gravity, 
and  at  the  foot  of  the  inclined  grate  is  some  arrangement 
which  enables  ash  and  dirt  to  be  removed." 

Smoke  Prevention. — "  The  crux  of  the  whole  matter 
is  summed  up  in  saying  that  a  maximum  percentage  of 
C02  must  be  present  in  the  furnace  gases.  Could  the 
furnace  products  be  rejected  at  atmospheric  temperature, 
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an  excess  of  air  would  be  of  no  account.  But  the  heating 
surfaces  commercially  available  render  it  impossible  to  cool 
rejected  gases  below,  say,  400  deg.  Fah.  whatever  the 
supply  of  air,  and  obviously  the  loss  of  heat  is  greater 
where  air  is  used  in  excess.  Cold  flue  gases,  unless  of  small 
weight  per  unit  of  fuel,  do  not  represent  economy,  but 
excess  of  air.    Some  people  think  otherwise." 

Steam. — The  authors  point  out  that  the  function  of 
superheated  steam  is  to  ensure  that  steam  saturated  with 
heat,  and  at  a.  maximum  density  per  cubic  foot  for  its 
pressure,  shall  be  present  in  the  cylinder  when  steam  is 
cut  off.  The  steam  engine  being  a  heat  engine,  it  is 
obvious  that  the  best  working  fluid  is  that  which  contains 
a  maximum  of  heat  in  a  unit  of  volume.  This  is  what 
saturated  steam  does  contain,  and  the  object  of  superheat 
is  to  supply  saturated  steam  to  fill  the  cylinder  at  the 
time  of  cut-off. 

"  Superheating  should  therefore  be  considered  as  one 
of  the  final  stages  of  dry-steam  production,  the  actual  final 
stage  being  the  cooling  of  the  steam  to  saturation  tem- 
perature, by  means  of  the  heat  absorptive  effect  of  the 
cylinder  walls.  Superheating  is  necessary  to  economy, 
because  cylinders  are  not  adiabatic.  With  superheated 
steam,  cylinders  are  nearer  to  adiabatic  conditions." 

Waste  Oases. — The  examination  of  waste  gases  should 
cover  the  following  points:  (1)  colour  and  appearance; 
(2)  draught  and  temperature;  (3)  chemical  composition. 
Daily  tests  should  be  made  for  these  on  each  boiler  in 
the  plant,  and  in  the  main  flue,  and  at  the  base  of  the 
chimney. 

Draught. — "  Fan  draught  is  useful  as  a  means  of  reduc- 
ing capital  expenditure  on  chimneys  and  boilers,  by  promot- 
ing the  rate  of  combustion  of  fuel  at  higher  rates  per  unit  of 
grate  area.  It  enables  the  thickness  of  the  fire  to  be 
regulated  in  better  accordance  with  the  fuel  size,  and 
generally  promotes  elasticity.  It  is  also  useful  in  enabling 
the  hot  gases  to  be  compelled  to  pass  over  all  the  heating 
surface,  and  baffles  may  be  introduced  that  would  otherwise 
be  perhaps  too  great  a  hindrance.  Its  economy  in  other 
cases  appears  to  demand  the  fullest  practical  reduction  of 
the  calories  in  the  exhaust  gases  by  feed  heaters,  which 
in  large  stations  may  well  be  in  two  stages,  and  perhaps  In- 
air  heaters  for  furnace  supply." 
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The  Institution  of  Mechanical  Engineers . — January 
20th,  ordinary  meeting.  The  following-  papers  will  be  read  and 
discussed  collectively :  "  Some  Impressions  of  American  Work- 
shops," by  Mr.  A.  J.  Gimson;  "  Waterworks  Pumping  Engines 
in  the  United  States  and  Canada,"  by  Mr.  John  Barr;  "  Some 
Features  in  the  Design  and  Construction  of  American  Planing 
Machines,"  by  Mr.  Arch.  Kendriek,  jun.;  and  "Engines  at  the 
Power  Stations,  and  at  the  St.  Louis  Exhibition,"  by  Mr. 
Alfred  Saxon. 

The  Institution  of  Marine  Engineers. — January  20th, 
Conversazione  and  ball,  at  Liverpool  Street  Station  Hotel, 
January  23rd,  adjourned  discussion  on  "  Economy  by  Insu- 
lation," paper  by  Mr.  R.  B.  Lyddon. 

Glasgow  Technical  College  Scientific  Society. — 
January  21st,  uaper,  "  Notes  on  Tool-room  Organisation  and 
Practice,"  by  Geo.  Blair,  B.Sc. 

The  Institution  of  Electrical  Engineers. — Birmingham 
local  section:  January  25th,  paper,  "The  American  Tour  of 
the  Institution  of  Electrical  Engineers,"  by  D.  K.  Morris. 

Leeds  Association  of  Engineers. — January  26th ,  "  Silk- 
spinning  Machinery,"  by  Robert  Crabtree. 

Manchester  Association  of  Engineers. — January  28th, 
paper  by  Mr.  Chas.  Day,  on  "  Multiple  Effect  Evaporation." 

North  of  England  Institute  of  Mining  and  Mechanical 
Engineers. — January  28th,  ordinary  general  meeting. 


THE   AERO-HYDRAULIC  ELEVATOR. 

By  William  Baxter,  Jun. 

This  is  a  system  in  which  the  water  pressure  required  to 
operate  the  car  is  obtained  by  means  of  compressed  air 
or  steam,  which  is  admitted  to  the  top  of  a  pressure  tank 
in  which  the  water  is  contained.  The  system  is  not 
economical  in  operation ;  in  fact,  it  requires  more  energy 
than  any  other  hydraulic  elevator  used  to  perform  a  given 
amount  of  work ;  but,  as  an  offset  to  its  inefficiency,  it 
possesses  the  advantage  of  being  very  compact  and 
inexpensive  to  install. 

Aero-hydraulic  elevators  are  used  quite  extensively  in 
Paris,  where  compressed  air  is  supplied  from  a  central 
station,  through  a  system  of  street  mains.  In  this  country 
these  elevators  are  used  in  places  where  there  is  an 
abundant  supply  of  compressed  air  or  steam  which  is  not 
used  in  any  other  way,  or  where  fuel  is  so  cheap  as  to 
make  its  cost  a  matter  of  secondary  consideration. 

General  Arrangement. 
The  general  arrangement  of  the  aero-hydraulic  system 
is  well  shown  in  fig.  1,  although  the  valves  depicted  in  this 
illustration  are  not  at  all  like  those  used  in  actual  instal- 
lation. The  actual  construction  of  the  valves  and  other 
parts  is  shown  clearly  in  the  other  drawings  that 
accompany  this  article. 
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The  operation  of  the  aero-hydraulic  system  as  shown  in 
fig.  1  is  very  simple.  Compressed  air  enters  through  the 
supply  pipe,  and  passes  to  the  top  of  the  pressure  tank, 
forcing  the  water  out  through  the  pressure  pipe  into  the 
upper  end  of  the  hydraulic  lifting  cylinder,  thus  forcing 
the  piston  downward.  The  travelling  sheaves  attached  to 
the  upper  ends  of  the  piston  rods  draw  down  the  elevator 
lifting  ropes,  and  thereby  cause  the  car  to  ascend.  The 
hydraulic  lifting  cylinder  shown  in  this  drawing  is  of  the 
vertical  type,  but  a  horizontal  cylinder,  or  a  plunger 
machine,  can  be  used  with  equal  success. 

For  the  purpose  of  maintaining  an  equal  pressure  upon 
the  piston,  the  open  tank  and  the  discharge  pipe  that 
connects  it  with  the  lower  end  of  the  lifting  cylinder  is 
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provided,  and  this  would  not  1>e  required  if  the  lifting 
cylinder  were  of  the  horizontal  type.  The  explanation  of 
the  way  in  which  the  tank  and  discharge  pipe  act  to  keep 
t he  pressure  on  the  piston  of  the  lifting  cylinder  uniform 
is  as  follows:  When  the  piston  is  at  the  top  of  the  lifting 
cylinder,  the  water  from  the  open  tank  flows  into  the 
cylinder  and  fills  the  latter  up  to  the  under  side  of  the 
piston.    As  the  open  tank  is  located  on  a  level  with  the 
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upper  end  of  the  lifting  cylinder,  the  water  in  the  discharge 
pipe  balances  that  which  fills  the  lower  end  of  the  cylinder, 
so  that  the  only  pressure  acting  to  force  the  piston 
downwards  is  that  due  to  the  air  in  the  pressure  tank. 
When  the  piston  is  at  the  bottom  of  the  lifting  cylinder, 
it  is  still  forced  downward  by  the  pressure  from  the  pressure 
tank  only,  because  the  water  in  the  cylinder  above  the 
piston  is  balanced  by  the  water  in  the  discharge  pipe. 
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If  the  discharge  pipe  and  open  tank  were  not  used,  the 
pressure  on  the  piston  would  be  greater  at  the  bottom 
than  at  the  top,  because  in  the  latter  position  it  would  be 
simply  the  pressure  of  the  pressure  tank ;  while  in  the 
former  position  it  would  be  the  pressure  of  the  pressure 
tank  plus  the  weight  of  the  water  in  the  cylin'der  above 


the  piston.  With  a  horizontal  lifting  cylinder  the  opep 
tank  and  discharge  pipe  would  not  be  required,  because 
the  piston  would  move  in  a  horizontal  direction,  and, 
therefore,  no  pressure  would  be  added  by  the  weight  of 
the  water  in  the  cylinder. 

CONTROL-VALVE  SYSTEM. 

The  valves  by  means  of  which  the  movement  of  the 
piston  in  the  lifting  cylinder  is  controlled  are  actuated  by 
the  rotation  of  the  operating  sheaves,  mounted  on  the  end 
of  the  valve-actuating  shaft.  This  sheave  is  rotated  by 
means  of  the  ordinary  hand  rope  that  passes  through  the 
elevator  car.  When  the  sheave  is  turned  in  a  clock-wise 
direction  the  car  ascends,  and  when  turned  in  the  opposite 
direction  the  car  descends.  When  the  sheave  is  returned  to 
the  central  position  the  car  stops. 

When  the  sheave  is  turned  clock-wise,  to  make  the  car 
ascend,  the  compressed-air  supply  pipe  is  connected  with 
the  pipe  leading  to  the  upper  end  of  the  pressure  tank, 
and  thus  the  pressure  of  the  air  is  impressed  upon  the 
upper  surface  of  the  water.  At  the  same  time,  the  water 
valve  is  opened,  so  as  to  connect  the  lower  end  of  the 
pressure  tank  with  the  pressure  pipe,  through  which  water 
passes  to  the  upper  end  of  the  lifting  cylinder.  So  long 
as  the  valves  remain  open  in  the  position  just  explained. 
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water  will  flow  into  the  upper  end  of  the  lifting  cylinder, 
and  the  piston  will  move  downward,  and  the  car  will 
ascend. 

When  it  is  desired  to  stop  the  car,  the  operating  sheave 
is  rotated  back  to  the  stop  position,  and  then  the  air  and 
water  valves  are  closed,  so  that  no  more  air  can  pass  into 
the  pressure  tank,  and  no  more  water  can'  flow  out  of  it 
into  the  lifting  cylinder. 

To  run  the  car  downward,  the  operating  sheave  is  lotated 
counter  clock-wise,  which  lifts  the  air  valve  so  as  to  connect 
the  upper  end  of  the  pressure  tank  with  the  air  exhaust 
pipe,  thus  permitting  the  air  in  the  tank  to  escape  and 
relieve  the  pressure.  This  movement  of  the  operating 
sheave  also  opens  the  water  valve  so  a.s  to  connect  the  top 
of  the  lifting  cylinder  with  the  lower  end  of  the  pressure 
tank,  and  as  the  air  pressure  in  the  latter  is  removed  the 
weight  of  the  elevator  car  is  able  to  lift  the  piston  in  the 
lifting  cylinder,  and  thus  force  the  water  back  into  the 
pressure  tank. 

From  the  foregoing,  it  will  be  seen  that  in  making  an 
up  trip  of  the  car  compressed  air  rushes  into  the  top  of 
the  pressure  tank,  so  as  to  force  the  water  out  into  the 
lifting  tank  cylinder,  and  that  when  the  descending  trip 
is  made  the  compressed  air  in  the  tank  escapes  through 
the  exhaust  pipe,  while  the  water  in  the  lifting  cylinder 
returns  to  the  pressure  tank.    The  efficiency  of  operation 
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of  the  system  when  compressed  air  is  used  is  the  same  as 
that  which  would  be  obtained  if  the  air  were  used  to 
operate  a  pump  to  force  water  into  the  pressure  tank, 
providing  that  the  pump  did  not  use  the  air  expansively. 
In  fact,  it  would  be  a  trifle  higher  than  would  be  obtained 
with  such  a  pumping  system,  because  the  frictional  loss 
would  be  less.  If  steam  is  used  to  force  the  water  out  of 
the  pressure  tank,  the  efficiency  will  lie  considerably  lower 


Fig.  (>. 


than  with  compressed  air,  owing  to  the  condensation  of  the 
steam  that  comes  in  contact  with  the  upper  surface  of  the 
water.  The  loss  by  condensation,  however,  is  not  as  great 
as  might  be  supposed,  because  as  the  same  water  is  used 
over  and  over,  it  soon  becomes  heated  to  such  a  temperature 
as  to  make  the  condensation  slight. 

When  compressed  air  is  used,  the  water  in  the  pressure 
tank  has  to  lie  replenished  from  time  to  time  to  make  up 
for  the  inevitable  loss  through  leakage,  but  when  steam 
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is  used  water  has  to  be  drawn  from  the  tank  occasionally, 
as  the  condensation  of  the  steam  gradually  increases  the 
amount. 

The  air-valve  cylinder  is  cast  integral  with  the  frame 
that  supports  the  operating  sheave  shaft  F,  and  the 
arrangement  of  the  ports  is  as  shown  in  fig.  7,  which  is  a 
vertical  section,  end  view. 


Valve  Constri  ctk  >\. 

Fig.  2  shows  the  valves  actually  used,  elevation  and  side 
elevation.  The  valves  are  shown  in  dotted  lines,  their 
actual  construction  being  more  clearly  shown  in  figs.  3 
and  1.  The  first  is  the  water  valve,  and  the  second  the 
air  valve.  The  valves  are  moved  by  means  of  cams,  which 
are  of  such  form  that  the  water  valve  is  moved  downward, 
whichever  way  the  operating  sheave  shaft  F  is  turned  ;  while 
the  air  valve  is  moved  up  by  rotat  ion  of  the  shaft  in  one 
direction,  and  down  by  rotation  in  the  opposite  direction. 
The  cam  C  actuates  the  water  valve,  and  1)'  actuates  the 
air  valve.  Front  views  of  these  cams  are  yiven  in  fit's.  5 
and  6.  From  fig.  5  it  will  be  seen  that  if  the  shaft  F  is 
rotated  clock-wise,  the  roller  C"  will  travel  along  the  curve 
M,  and  if  F  is  rotated  clock-wise  C  will  travel  along  the 
curve  N,  and,  in  either  case,  C  will  move  away  from  F. 
The  guide  block  F  is  mounted  on  shaft  F,  and  serves  to 
guide  the  frame  B',  to  which  roller  C  is  attached,  so  that 
as  C  moves  away  from  F  it  must  move  downward. 

In  fig.  6,  which  shows  the  air-Valve  cam,  the  roller  C 
is  mounted  upon  the  disc  F,  which  is  secured  to  shaft  F, 
and  rotates  with  it.  The  cam  proper '  is  attached  to  the 
upper  end  of  the  valve  rod  D,  and  is  marked  D'.  The 
guide  block  Q  slides  in  a  vertical  slot  in  D'.  In  this 
arrangement  it  will  be  seen  that  if  F  is  rotated  clock- 
wise, as  seen  from  the  right-hand  end  of  fig.  2,  the  roller 
C  will  move  upward,  carrying  D'  with  it  ;  while  if  E  is 
rotated  in  the  opposite  direction,  C  will  move  downward, 
carrying  D'  in  the  same  direction. 

Returning  now  to  fig.  2,  it  will  be  seen  that  to  admit 
water  into  the  lifting  cylinder  the  water  valve  must  be 
moved  downward,  so  that  valve  piston  2  may  pass  below 
the  port  that  connects  with  the  cylinder.  It  will  also  be 
seen  that  the  valve  must  move  in  the  same  direction  to 
permit  water  to  flow-  back  from  the  cylinder  to  the  pressure 
tank.  Looking  at  the  air  valve,  it  will  be  noticed  that 
to  admit  compressed  air  into  the  pressure  tank  the  valve 
must  be  moved  down,  so  as  to  connect  the  air-supply  port 
with  the  water-tank  port.  To  withdraw  the  compressed  air 
from  the  tank,  the  valve  must  be  lifted,  so  as  to  connect  the 
water-tank  port  with  the  exhaust. — The  Engineer  (U.S.A.). 


LAUNCHES  AND  TRIAL  TRIPS. 


English  Monarch- — Messrs.  Napier  and  Miller  Limited, 
Yoker,  launched  on  January  9tli  the  steel  screw  steamer  English 
Monarch,  which  they  have  built  to  the  order  of  Messrs.  Raeburn 
and  Verel,  Glasgow,  for  the  Monarch  Steamship  Company 
Limited.  The  vessel  has  been  built  to  the  highest  class  under 
the  British  Corporation  rules,  and  her  principal  dimensions 
are:  Length  between  perpendiculars,  385  ft.;  breadth,  48ft. 
Gin. ;  depth  moulded,  29  ft.  9  in.;  with  a  gross  tonnage  of 
about  4,300  tons.  She  has  a  poop,  bridge,  and  topgallant  fore- 
castle; accommodation  for  captain,  officers,  and  engineers  on 
the  bridge  deck,  and  for  the  crew  forward.  Water  ballast 
has  been  i  provided  for  in  cellular  double  bottom  and  also  in 
the  aft  peak,  and  large  deep  tank  abaft  the  engine  room. 
The  vessel  has  a  complete  and  convenient  arrangement  of 
hatches,  derricks,  and  winches  for  the  rapid  handling  of  cargo, 
and  steam  windlass  and  steam  gearing  gear.  The  machinery, 
which  is  being  supplied  by  Messrs.  D.  Rowan  and  Company, 
Glasgow,  consists  of  triple-expansion  engines,  with  cylinders 
27  in.,  43  in.,  72  in.,  and  a  48  in.  stroke,  and  two  boilers  of 
large  size  and  a  donkey  boiler. 

Anselm. — Messrs.,  Workman,  Clark,  and  Company  Limited, 
Belfast,  made  their  first  contribution  to  the  shipping  tonnage 
for  1905  on  January  9th  by  launching  a  steamer  for  the 
Booth  Steamship  'Company  Limited,  Liverpool.  The  vessel, 
which  is  named  Anselm,  is  400ft.  long,  and  is  of  5,600  tons 
gross.  She  is  of  the  spar  deck  type,  with  combined  poop, 
bridge,  and  a  topgallant  forecastle.  She  is  lighted  through- 
out by  electricity,  this  extending  to  the  holds,  mastheads,  and 
sidelights.  The  cargo  space  is  divided  into  four  holds  by  steel 
water-tight  bulkheads,  and  the  facilities  for  handling  the  cargo 
are  of  the  latest  and  most  complete  type.  The  propelling 
machinery,  constructed  by  the  builders,  consists  of  a  set  of 
direct-acting  triple-expansion  engines.  The  main  boilers,  four 
in  number,  are  of  the  single-ended  cylindrical  multitubular 
type.    The  vessel  has  been  specially  designed  for  the  tourist 
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and  general  passenger  traffic  to  North  Brazil,  and  she  will 
run  regularly  between  Liverpool  and  Para  and  Manaos  (river 
A  mazon). 

Teutonic — On  January  1th  Messrs.  Win.  Gray  and  Co. 
Limited  sent  to  sea  the  handsome  steel  screw  steamer  Teutonic, 
which  they  have  just  completed  for  Messrs.  W.  H.  Cockerline 
and  Co.,  of  Hull.  The  Teutonic  has  been  built  to  Lloyd's 
highest  class,  and  is  of  the  following  dimensions:  Length  over 
all,  355  ft.  6  in.;  breadth,  50ft.;  and  depth,  25  ft.  4  in.  Triple- 
expansion  engines  have  been  supplied  from  the  Central  Marine 
Engine  Works  of  the  builders,  having  cylinders  25^  in.,  40Jin., 
and  67  in.  diameter,  with  a  piston  stroke  of  45  in.,  and  two 
large  steel  boilers  adapted  to  work  at  a  pressure  of  1601b.  per 
square  inch.  The  boilers  have  in  this  ship,  as  well  as  in  the 
two  previous  ones,  been  fitted  with  the  "  Central "  super- 
heater, whereby  a  considerable  saving  in  the  coal  bill  is 
effected.  The  trial  was  entirely  satisfactory,  the  average  speed 
of  the  ship  being  11  knots. 

Rosemount- — On  January  7th  the  screw  steam  Rosemount, 
built  by  the  Northumberland  Shipbuilding  Company  Limited, 
Howdon-ou-Tyne,  to  the  order  of  Messrs.  John  Cory  and  Sons 
Limited,  Cardiff,  for  the  Seville  and  United  Kingdom  Carry- 
ing Company  Limited,  left  the  Tyne  for  her  trial  trip.  This 
vessel  is  the  ninth  built  for  the  above  firm,  and  is  constructed 
to  the  highest  class  at  Lloyd's,  single  deck,  built  under  special 
survey.  Her  dimensions  are:  335ft.  over  all,  48ft.  breadth 
extreme,  and  24  ft.  3  in.  moulded.  Her  deck  erections  consist 
of  poop,  long  bridge  extending  forward  and  aft,  fitted  with 
trunked  hatchways,  and  topgallant  forecastle,  and  she  is  built 
on  the  deep  frame  principle,  with  holds  clear  and  free  from 
all  obstructions  to  facilitate  the  carrying  and  working  of  cargo, 
and  is  also  arranged  in  accordance  with  the  requirements  of 
the  Board  of  Trade  for  carrying  grain  in  bulk.  She  has 
ample  accommodation  under  the  poop  for  captain  and  officers, 
the  engineers  being  berthed  in  steel  houses  on  bridge  deck 
at  sides  of  casing,  whilst  the  crew  have  spacious  accommoda- 
tion in  the  forecastle.  Special  attention  has  been  paid  to  the 
loading  and  discharging  gear,  and  a  complete  outfit  of  power- 
ful cargo  and  warping  winches  with  large  horizontal  donkey 
boiler  by  Messrs.  Clarke,  Chapman,  and  Company  Limited, 
Gateshead-on-Tyne,  have  been  arranged  for,  together  with  the 
necessary  cargo  derricks  and  gear  to  ensure  expeditious  hand- 
ling of  cargoes.  The  steam  steering  gear  has  been  supplied 
by  the  Harrison  Engine  Company  Limited,  Manchester,  and  a 
steam  windlass  by  Messrs.  Emerson,  Walker,  and  Thompson 
Bros.,  Gateshead-on-Tyne.  Ample  water  ballast  is  arranged 
for  in  cellular  double  bottom  and  in  after  peak.  The  machinery 
has  been  supplied  by  Messrs.  Richardson,  Westgarth,  and  Co. 
Limited,  Sunderland,  with  cylinders  23Jin.,  39  in.,  and  64  in., 
by  42  in.  stroke,  and  two  large  boilers  15  ft.  diameter  by  10  ft! 
6  in.  long,  with  a  working  pressure  of  1601b.  per  square  inch. 
The  vessel  is  designed  to  carry  5,350  tons  on  a  light  draught. 
The  trial  trip  proved  in  every  way  satisfactory,  the  machines 
working  without  a  hitch,  and  a  speed  of  10  knots  was  easily 
obtained.  Among  the  guests  were  the  following:  Mr.  J. 
Graham,  representing  the  builders;  Captain  Hodge  and  Mr. 
Ferner,  representing  the  owners ;  and  Mr.  Harrison,  represent- 
ing the  engine  builders.  After  the  trial  the  Rosemount  sailed 
under  the  command  of  Captain  Old  for  the  River  Plate. 


NAVAL  NOTES. 
Sentinel- — The  Sentinel,  the  first  completed  of  the  new 
25-knot  scouts  for  the  British  Navy,  and  one  of  the  two  of 
the  class  ordered  from  Vickers,  Sons,  and  Maxim  Limited, 
continues  to  realise  satisfactory  results  during  her  trials,  and 
these  will  likely  be  concluded  next  week.  She  has  completed 
a  series  of  trials  at  progressive  speeds,  and  has  also  run  her. 
96  hours'  official  trial  to  determine  the  coal  consumption  at 
cruising  speed,  and  the  amount  of  coal  that  should  be  carried 
on  the  full-speed  tests.  And  since  then  she  lias  made— on  the 
13th  inst — a  full-speed  preliminary  test,  when  as  a  mean  of 
six  runs  over  the  measured  mile  she  realised  25'  1  knots,  and 
that,  too,  without  any  alteration  in  propellers  or  the  trim'fixed 
at  the  time  of  the  design.  This  soeed  was  continued  for  over 
three  hours. 

Cruiser  Trials.— Most  satisfactory  accounts  have  been 
received  at  the  Admiralty  of  the  performance  of  the  armoured 
cruisers  in  the  Cruiser  Squadron  during  the  cruise  which  has 
just  terminated.  In  the  course  of  the  commission,  all  of  the 
ships  made  full-power  trials,  and  in  eveiv  case  23  knots  was 
exceeded,  one  or  two  even  touching  24  knots,  which  has  been 
attained  greatly  through  the  adoption  of  large-surface  pro- 
pellers. In  the  run  home  from  Gibraltar  there  was  quite  an 
exciting  race,  the  Cumberland  being  the  first.  She  is  a 
Belleville  ship,  so  are  most  of  the  others  which  have  done  so 
well ;  and  probably  the  captains  and  engineers  will,  especially 
after  experience,  be  prepared  to  endorse  Admiral  Domvile's 
ater  opinions  in  favour  of  this  type  of  steam  generator, 
which  continues  to  regain  confidence  in  the  service  when  it  is 


intelligently  attended  and  worked.  The  cruisers  of  the 
squadron  will  now  undertake  the  work  of  towing  the  non- 
effective ships  to  their  anchorage  in  the  Kyles  of  Bute  and 
the  Holy  Loch. 


QUERIES  AND  REPLIES. 


Com  nntnicul  ions  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  ivith  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1883.  Brazing  Band  Saw. — If  a  handsaw  breaks,  how  can  I  braze 
the  two  ends  together  ? — J.  H.  C. 

1884.  Size  of  Boiler- — Will  some  reader  explain  the  method  that  is 
adopted  for  finding  heating  surface  and  grate  area  of  any  boiler, 
and  the  amount  of  water,  also  size  of  funnel,  to  give  sufficient 
steam  that  is  required  by  an  ordinary  marine  engine  ?  Example  : 
Area  of  H.P.  piston  =  283'5  per  square  inch;  cut  off  of  stroie, 
'625  ;  stroke,  24  in. ;  revolutions,  125  per  minute  ;  steam  pressure, 
1601b.  per  square  inch. — E  oiler. 

1885.  Testing  Marine  Engines.— Many  thanks  to  Mr.  Holdcroft 

for  reply  to  above,  but  1  am  a  bit  in  the  dark  about  the  tank.  I 
assume  tank  is  connected  to  hot  well,  and  feed  suction  pipe 
connected  to  tank,  but  how  am  I  to  measure  the  water  used,  as 
pumps  will  be  taking  it  away  continually  ?  Shall  be  glad  if  you 
will  enlighten  me  a  little  as  to  manipulation  of  this  tank.  Also 
about  what  consumption  of  steam  per  I. H.P.  for  triple-expansion 
engines,  and  the  evaporation  per  pound  of  fuel  for  an  ordinary 
marine  boiler  would  be  considered  passable,  as  I  find  there  is  a  lot 
of  difference  in  results  published  in  various  papers  on  engine 
trials  1 — Coal. 


MISCELLANEA. 


Ships  in  motion  in  relatively  shallow  water  have  a  greater 
draught  than  when  at  rest  under  the  same  conditions  of  loading. 
This  interesting  and  important  fact  has  been  developed  by  a 
recent  investigation  in  New  York  Harbour  (says  the  Iron  Age). 
It  has  long  been  recognised  that  the  stern  of  a  vessel  in  rapid 
motion  has  a  tendency  to  settle,  but  it  now  appears  that  the 
entire  ship  takes  what  is  known  as  a  "squat"  under  such  con- 
ditions. The  importance  of  the  fact  may  be  realised  when  it  is 
stated  that  a  ship  supposed  to  be  drawing  29  ft.  of  water,  passing 
over  a  bar  where  a  depth  of  30  ft.  exists,  will  almost  invariably 
strike  bottom,  even  though  her  speed  be  relatively  slow.  The 
magnitude  of  the  "squat"  has  in  some  cases  been  found  to 
exceed  4  ft. 

Motor  Omnibuses. — It  is  evident  that  keen  competition 
is  to  be  the  lot  of  the  London  motor  omnibus.  As  reported 
in  The  Practical  Engineer  of  January  13th,  1905,  the  London 
Road  Car  Company  are  about  to  place  on  their  routes  a  large 
number  of  motor  'buses,  and  it  is  well  known  that  the  London 
General  Omnibus  Company  have  been  experimenting  in  the 
same  direction  for  years.  A  new  'bus  company,  entitled  the 
London  Motor  Omnibus  Company  Limited,  is  now  being  floated 
with  a  capital  of  £103,000,  and  it  is  proposed  to  place  a  large 
number  of  'buses  on  routes  now  covered  by  horse  'buses.  This 
company  propose  adopting  the  Milnes-Daimler  motor,  as  in 
use  at  a  number  of  the  south-coast  seaside  resorts. 

Boiler-makers'  and  Shipbuilders'  Society. — The  January 
report  of  the  Boiler-makers'  and  Shipbuilders'  Society  states  that 
the  number  of  members  on  the  funds  shows  an  aggregate  of 
416  more  than  the  figures  for  January,  1903,  proving  that 
the  society  has  had  a  period  of  depression  that  has  been  exceed- 
ingly trying  to  thousands  of  the  members.  The  output  of  ton- 
nage for  1904  was  only  slightly  less  than  that  for  1903,  although 
the  world's  output  showed  a  considerable  shrinkage.  This  shows 
that  the  cry  of  foreign  competition  is  not  so  serious  as  is 
sometimes  alleged.  The  failure  of  American  shipbuilder-; 
becomes  the  more  remarkable  and  significant  when  the  com- 
2)arative  success  of  Germany  is  remembered.  The  reason 
Germany  is  more  successful  is  because  of  her  ports  being  free, 
and  that  Germany  in  addition  admits  without  tariffs  raw  and 
manufactured  material  for  the  building  of  ships.  It  is  iii 
America's  power  to  buildup  shipping  and  shipbuilding  industries 
to  rival  our  own,  and  she  lias  only  to  adopt  the  free  policy 
of  Germany  and  she  would  iu  a  generation  dispute  with  in 
the  maritime  and  commercial  supremacy  of  the  world. 
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ENGINEERS  AND  WORKSHOP  ORGANISATION. 

The  members  of  the  Institution  of  Mechanical  Engineers 
were  engaged  at  their  last  meeting  in  discussing  various 
papers  from  members  and  others  who  had  visited  America 
during-  the  St.  Louis  Exhibition,  and  although  detailed  and 
exact  information  was  wanting,  and  the  descriptions  given 
of  some  of  the  exhibits*  and  of  some  of  the  American  pump- 
ing engines,  power  station  engines,  and  planing  machines 
were  meagre,  yet,  as  the  papers  gave  opportunities  for 
other  opinions  to  be  expressed  orally  on  American  practice, 
we  think  they  possibly  justified  their  publication.  One 
contributor,  after  commenting  upon  the  fact  that  as  good 
works  would  be  found  in  England  as  in  America,  concludes 
that  "  in  general,  however,  the  organisation  of  an  engineer's 
workshop  in  America  struck  him  as  superior  to  that  in 
similar  works  in  England,  whilst  in  some  the  organisation 
was  in  every  detail  admirably  thought  out  and  administered. 
It  follows  that  if  American  engineers  shall  compete 
successfully  against  English  engineers,  it  will  be,  in  his 
opinion,  because  the  organisers  of  their  businesses  know 
their  work,  and  cany  it  out  better  than  do  the  organisers 
of  businesses  here.  Their  workmen  are  in  no  way  superior, 
but  their  skill  and  abdity  are  used  to  better  advantage." 

It  cannot  be  denied  that,  taken  as  a  class,  English 
mechanical  engineers  are  too  prone  to  be  haphazard  in 
their  methods,  and  not  sufficiently  keen  upon  the  many 
points  of  detail  connected  with  the  works  and  with  their 
workmen.  We  have  long  since  lost  the  monopoly  in  skilled 
workshop  engineering,  and  many  of  our  old-fashioned  works 
only  exist  to-day  upon  the  reputation  of  their  ancestors, 
who  probably  did  better  work,  considering  the  time  in 
which  they  lived  and  the  tools  that  were  available,  than  do 
their  successors  to-day.  The  orders  are  secured  by  these 
old-fashioned  and  old-type  firms  simply  from  the  personality 
associated  with  past  connections  of  the  firm  and  those 
ordering,  or  from  the  fact  that  modern  firms  were  unknown 
to  those  who  gave  such  orders  out.  This  ignorance  as  to 
competitors  will,  however,  soon  be  a  thing  of  the  past,  for 
engineering  is  no  longer  a  trade  found  to  great  advantage  in 
a  special  locality,  a  particular  district,  or  even  with  the 
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works  or  men  of  any  favoured  nation.  The  whole  world 
may  be  our  market,  but  it  is  equally  true  that  our 
competitors  are  from  the  wdiole  world,  too. 

Organisation  will  never  displace  mechanical  skill  and 
originality,  and  all  the  card  systems  and  time-checking 
devices  that  may  be  adopted  will  be  useless  unless 
individuality  and  personal  acquaintance  with  the  detail  of 
the  business  is  made  a  iJrominent  factor  of  the  control  and 
management  of  a  works. 

The  American  master  or  manager  husbands  the  resources 
of  his  men  by  taking  care  that  each  man's  skill  shall  be 
employed  solely  upon  that  work  wherein  he  is  most 
valuable,  and  that  his  time  shall  be  saved  by  provision 
being  made  to  obviate  his  being  called  upon  to  grind  tools 
or  rig  up  devices  for  holding  his  work  in  positions  upon 
his  lathe  or  machine.  The  foremen  are  not  called  upon  to 
do  ordinary  clerks'  or  timekeepers'  work,  but  they  are  kept 
engaged  solely  upon  that  in  which  they  are  engaged,  viz., 
in  getting  the  work  well,  quickly,  and  properly  done. 

The  shrieks  of  some  of  our  non-technical  contemporaries 
as  to  our  generally  lagging  behind  American  works  are  not 
altogether  without  some  cause,  but  it  must  not  be  forgotten 
that  when  new  works  have  been  controlled  or  laid  down  in 
this  country  within  the  last  ten  years,  such  have  been  as  well 
equipped  and  as  well  planned  as  any  now  existing  in  America. 
In  many  of  our  home  works  where  the  greatest  loss  arises 
such  is  due  from  the  fact  that  the  site  has  been  so  bad  that 
the  erection  of  absolutely  self-contained  departments!  was 
an  impossibility  for  old  buildings,  and  the  cramped  work- 
shops have  been  hemmed  in  by  neighbours'  property,  and 
the  evil  of  a  disjointed  and  scattered  array  of  smaller 
workshops  has  been  almost  unavoidable. 

The  persistent  energy  and  pains  of  the  principals  of  the 
American  workshops  in  the  organisation  of  the  means,  and 
methods'  for  securing  cheap  production  has  been  the  chief 
characteristic  responsible  for  the  remarkable  success  that 
has  attended  many  of  the  best-known  works  in  America, 
and  anything  that  may  be  done  to  improve  the  organisation 
of  many  of  our  smaller  works  distributed  all  over  this 
country  will  go  far  towards  improving  the  output  and 
increasing  the  profits  of  many  works  where  competition 
from  abroad  is  now  seriously  felt. 

A  paper  of  the  greatest  interest  and  moment  to  textile 
manufacturers  was  read  at  the  Manchester  section  of  the 
Institution  of  Electrical  Engineers  on  the  17th  January 
by  Mr.  H.  W.  Wilson.  The  paper,  entitled  "  The  Electrical 
Operation  of  Textile  Factories,"  appears  in  abstract  on 
another  page,  and  is  well  worthy  of  close  attention.  The 
discussion  which  followed  the  reading  of  the  paper  was 
animated,  the  "  bone  of  contention "  being  the  cost 
at  which  steam  plant  can  produce  power.  Several 
speakers  raised  doubts  as  to  the  reliability  of  the  results 
obtained  by  mill  owners  with  their  steam  plant,  but  it  is 
very  evident  that  these  gentlemen  are  not  to  be  caught 
"  napping  "  by  eager  electrical  engineers. 

There  is  ample  proof  that  cotton  and  woollen  manufac- 
turers can  produce  a  horse  power  at  from  '3d.  to  '35d.  per 
unit,  including  allowance  for  interest  and  depreciation. 
Now,  the  question  arises,  Will  the  power  companies  of 
Lancashire  and  Yorkshire  be  in  a  position  to  supply 
electricity  at  this  or  a  lower  price  1  If  not,  it  appears  that 
one  of  the  greatest  sources  of  revenue  they  proposed  relying 
upon  will  fail  them. 


In  view  of  the  fact  that  the  load  factor  of  a  cotton  factory 
is  between  85  to  90'  per  cent,  this  will  be  difficult  to  surpass 
in  a  power  station,  although  such  companies  propose  to 
reduce  their  standing  charges  by  offering  cheap  terms  to 
collieries  to  undertake  night  pumping  work. 

Dr.  Bowman  gave  some  extremely  interesting  figures 
concerning  some  mill  work  that  he  had  designed  and 
thoroughly  tested  for  efficiency,  incidentally  mentioning 
that  he  was  the  first  to  install  a  rope  drive  to  a  cotton  mill. 

Although  there  were  certain  points  in  favour  of  electrical 
driving,  such  as  increased  steadiness,  less  anxiety,  increased 
output,  etc.,  these  benefits  showed  such  slight  advance  on 
present  practice  that  it  appears  necessary  for  electrical 
engineers  to  bring  more  convincing  arguments  and  figures 
forward  before  anything  of  a  wholesale  conversion  of  the 
present  steam  drives  can  be  replaced  by  electrical  driving. 

At  a  meeting  of  the  Cleveland  Institution  of  Engineers, 
held  on  January  16th,  Mr.  Joseph  H.  Harrison,  M.I.C.E., 
of  Middlesbrough,  read  a  very  interesting  and  exhaustive 
paper  on  "  Are  we  trying  to  meet  foreign  competition  in 
the  manufacture  of  iron  and  steel?  "  Mr.  Harrison  declared 
the  matter  to  be  of  vital  importance  to  this  country,  and 
which  did  not  receive  that  real  and  determined  practical 
study  which  Britishers  could  give  when  they  became  aware 
that  it  was  needed.  They  had  in  Cleveland  all  the  raw 
material  at  hand,  and  if  they  could  not  make  iron  and 
steel  as  cheaply  as  could  be  done  elsewhere  it  was  not  the 
fault  of  nature,  and  they  must  look  for  the  cause  in  some 
other  direction.  The  item  of  labour  was  one  cause.  Not 
that  there  was  a  deficiency  of  it ;  nor  was  the  individual 
quality  bad;  but,  collectively,  British  workmen  did  not  do 
all  they  could  to  help  their  masters  to  meet  foreign 
competition.  The  working  pace  was  set  by  the  poorest 
workmen,  and  it  was  easy  to  see  that  labour  could  not  be 
efficient.  The  author  dealt  at  length  with  the  much 
discussed  question  of  getting  the  material  into  the  blast 
furnace,  and  reminded  his  audience  that  they  saw  growing 
up  around  them  American  skip-charging  arrangements,  all 
very  excellent  in  their  way,  but  not  adapted  to  their  present 
system  of  furnace  working.  It  had  been  truly  said  that  it 
was  a  waste  of  time  and  money  to  simply  copy  literally 
American  plant  and  methods,' because  their  conditions  and 
those  of  this  country  were  widely  different.  The  first  aim 
of  the  American  was  to  pay  dividends,  and  no  credit  was 
given  for  record  outputs  if  the  dividend  was  reduced.  The 
Americans'  enormous  output  could  only  be  obtained  by 
supplanting  manual  by  mechanical  power,  which  at  the 
same  time  cheapened  the  work  done.  It  was  their  duty 
to  take  advantage  of  such  mechanical  arrangements  as 
were  suitable,  not  so  much  to  get  record  outputs  as  to 
cheapen  the  productions  of  that  they  made.  There  was  a 
middle  course  between  their  practice  and  that  of  this 
country,  and  if  properly  managed  it  would  give  record 
profits.  There  was  plenty  of  engineering  skill  and 
experience  left  to  do  this ;  but  its  use  was  not  called  for  to 
anything  like  the  extent  it  might-  be.  The  conservatism 
of  the  iron  and  steel  trade  of  this  country  was  the  greatest 
barrier  to  progress.  He  felt  quite  sure  that  if  everyone 
connected  with  these  industries  would  open  their  eyes  they 
could  not  fail  to  see  that  they  could  do  a  great  deal  more 
than  they  were  doing  to  produce  cheaply  without  sacrificing 
quality.  They  might  put  down  the  very  finest  machinery 
and  plant  to  produce  steel  cheaply,  and  fail  to  get  the 
results  hoped  for.  The  secret  of  success  lay  in  so  arranging 
as  to  make  the  process  of  manufacture  continuous  from  the 
raw  material  to  the  finished  product  with  the  least  possible 
waste  of  time,  and  with  the  least  possible  handling  combined 
with  systematic  management. 

The  scheme  introduced  two  years  ago  by  Messrs.  Richard- 
sons,  Westgarth,  and  Company  Limited  at  their  Hartlepool 
works  for  encouraging  apprentices  has  given  great  satis- 
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faction.  According  to  the  scheme,  each  apprentice,  on 
reaching  a  certain  standard  for  time  keeping,  perseverance, 
ability,  and  good  conduct  in  the  shops,  and  for  passing 
examinations  at  the  evening  classes,  obtained  a  propor- 
tionate increase  in  his  weekly  pay  for  the  whole  year.  Last 
year  the  increases  in  the  boys  attaining  the  minimum 
standard  were  27  per  cent  for  time  keeping,  31  per  cent 
for  perseverance  and  good  conduct,  and  48  per  cent  for 
passing  examinations.  The  improvement  is  obviously  due 
to  the  greater  interest  taken  by  the  boys  in  their  work,  as 
they  now  realise  that  progress  and  promotion  depend 
entirely  on  their  own  efforts.  The  foremen  are  also  brought 
into  closer  association  with  the  boys,  as  each  chief  of 
department  has  to  report  on  each  boy  every  quarter,  so 
that  there  is  a  constant  appreciation  of  ability  and  effort 
during  the  whole  term  of  a  boy's  apprenticeship.  The 
details  of  the  scheme  were  arranged  by  Mr.  D.  B.  Morison, 
managing  director,  and  it  has  already  been  adopted  in  its 
entirety  by  many  industrial  companies  throughout  the 
kingdom. 

As  will  be  seen  from  our  advertisement  columns,  the 
Engineering  Standards  Committee  are  offering  premiums 
of  50  guineas  for  a  set  of  limit  gauges  for  gauging  a  \  in. 
male  and  female  Whitworth  screw  thread,  and  10  guineas 
for  a  set  of  working  drawings,  with  descriptions  illustrating 
such  set  of  gauges.  The  object  the  committee  has  in  view 
is  to  obtain,  from  those  who  are  practically  engaged  in 
actual  gauge  making,  information  and  suggestions  with 
regard  to  the  limit  gauging  of  screw  threads.  We  have 
frequently  referred  to  the  value  of  the  work  that  is  being 
done  by  the  committee  in  recommending  standards  for 
engineering  parts  and  machines,  and  this  offer  shows  that 
they  are  desirous  of  meeting  the  requirements  of  both 
makers  and  users  of  gauges  for  screw  threads  by  adopting 
the  best  standard  that  can  be  devised. 

Speaking  at  the  Battersea  Polytechnic  on  the  21st  inst.. 
Sir  William  White  made  some  interesting  remarks  on  the 
systematic  study  of  engineering.  In  the  three-fold  position 
of  student,  teacher,  and  practical  engineer,  Sir  William 
expressed  his  opinion  that  in  the  matter  of  teaching  those 
who  had  to  work  during  the  day  and  had  only  the  evening 
in  which  to  study  Great  Britain  was  making  progress.  In 
many  departments  of  technical  education  they  had  still 
much  to  learn,  but  in  the  classes  such  as  that  he  was 
addressincr  England  had  led  the  way  and  must  maintain  it. 
In  many  cases  the  full  value  of  these  was  not  attained 
because  of  the  absence  of  a  scientific  method  of  teaching, 
and  the  attempt  of  the  present  day  to  popularise  scientific 
education  had  not  always  been  successful.  Some  teachers 
were  uninformed  themselves,  and  the  consequences  were 
serious  to  their  students.  The  want  of  a  good  English 
elementary  education  had  been  reeoirnised,  but  in  regard  to 
secondary  education  there  was  much  which  still  remained 
undone.  It  was  desirable  to  give  this  education  before  the 
real  struo-wle  for  life  commenced,  and  his  advice  was  that 
every  student  of  engineering  should  apply  himself  to  the 
study  of  mathematics  and  applied  mechanics,  without  which 
he  must  be  at  a  disadvantage  and  have  to  work  in  the  dark. 


In  an  apparatus  for  ascertaining  the  effect  of  pressure  on 
magnetic  induction,  Mr.  F.  C.  Frisbie  uses  rings  of  iron 
placed  in  a  box  of  iron  having  walls  2  in.  thick.  Resin  oil  is 
forced  in  and  pressure  applied  to  the  inside  by  a  screw  plunger, 
the  pressure  obtainable  being  18,0001b.  per  souare  inch.  Using 
a  steady  field  it  is  found  that  increase  of  pressure  up  to  16,000  lb. 
per  square  inch  increases  the  magnetic  induction  by  from  0'5 
per  cent  to  3'0  per  cent,  according  to  the  primary  field  used. 
But  using  steady  pressure,  it  is  found,  in  general,  that  for  an 
unannealed  specimen,  increase  of  field  first  decreases  induction 
to  1  per  cent,  and  then  increases  it  until  it  becomes  about  1 
per  cent  total  increase.  When  the  specimen  is  annealed,  there 
is  the  same  initial  decrease,  but  less  pronounced  subsequent 
increase.  Besides  the  above  results,  it  is  found  that  hydrostatic 
pressure  alters  the  amount  of  residual  magnetism. 


SOME  HINTS  ON    METAL  MELTING  AND 
ALLOYING. 

By  Walter  J.  Mat. 

In  practical  working  it  is  usually  desired  to  have  sound 
castings  free  from  dirt  and  blow  holes,  and  usually  to  have 
the  moulds  run  up  sharply.  For  this  we  must  have  both 
fluid  and  clean  metal  free  from  occluded  gases  and  elements 
producing  such  gases.  In  regard  to  melting  alone,  there 
are  some  points  which  in  themselves  make  considerable 
difference  in  the  state  or  condition  of  the  metal,  while  there 
are  in  addition  substances  which  can  be  added,  and  which 
act  as  deoxydants,  thus  removing  the  cause  of  the  majority 
of  blow  holes  which  arise  from  the  content  of  the  metal 
itself.  AVhere  oxydisable  matei-ial  is  in  the  sand  of  the 
moulds,  applications  of  deoxydants  to  the  metal  are  of 
little  use,  and  the  moulds  have  then  to  be  faced  with  carbon 
in  some  form,  ground  charcoal  or  plumbago  being  generally 
the  material  used ;  but  of  this  later. 

Brasses  and  gun  metals  are  the  alloys  most  usually  dealt 
with  in  jobbing  shops,  and  these  are  liable  to  be  burnt  and 
produce  porous  castings,  although  the  man  who  is  melting 
will  say  his  metal  has  not  been  overheated.  The  matter 
arises  in  this  way :  The  crucible  is  filled  with  metal,  placed 
in  the  furnace  with  a  hot  fire,  and  melting  begins. 
Presently,  however,  part  of  the  metal  in  the  lower — and 
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hotter — part  of  the  crucible  melts,  and  the  unmelted  metal 
in  the  top  part  jams  and  gets  hung  up,  as  roughly  shown  in 
fig.  1,  the  result  being  that  the  molten  metal  really  gets 
burned  or  overheated  before  the  fireman  pushes  the  cool 
metal  down.  When  this  burning  takes  place,  the  content 
of  the  alloy  is  altered,  and  castings  made  from  that  lot  of 
metal  will  be  porous.  Of  course,  the  metal  can  be  recovered 
with  some  amount  of  trouble,  and  sound  castings  again 
produced,  but  with  small  weights  of  metal  it  is  better  to 
pass  such  burnt  stuff  into  a  reserve  heap  for  future 
treatment. 

In  melting  most  soft  copper  alloys,  from  gun  metal 
downwards,  there  is  no  necessity  to  have  too  fierce  a  heat, 
as  not  more  than  1,700  deg.  Fah.  is  required,  and  this 
represents  a  colour  just  over  cherry  red.  To  have  a  crucible 
white  hot,  or  say  at  a  temperature  of  between  2,350  deg. 
Fah.  and  2,550  deg.  Fah.,  simply  means  that  the  metal  will 
be  burnt,  and,  in  the  case  of  some  of  the  components,  either 
they  will  oxydise  into  ash  or  distil  out  of  the  alloy ;  zinc, 
for  instance,  subliming — alone — at  about  600  deg.  Fah., 
and  distilling  at  about  1,200  deg.  Fah.  or  thereabouts. 
When  in  combination  with  copper,  if  the  temperature  point 
of  fluidity  is  much  exceeded,  we  get  sublimation  of  the  zinc, 
which  alters  the  content  of  the  alloy,  causes  loss  of  weight, 
and  usually  produces  unsound  castings.      Copper  alloys 
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should  be  melted  in  plumbago  crucibles,  and  should  be 
poured  as  soon  as  ready,  the  moulds  waiting  for  the  metal 
rather  than  the  metal  waiting  for  the  moulds.  The  writer 
prefers  foundry  coke  rather  than  gas  coke  for  melting 
purposes,  as  the  tires  can  be  better  governed  in  regard  to 
heating,  while  the  ultimate  cost  comes  out  less. 

Clean  scrap  metal  requires  no  form  of  flux  when  melting, 
although  both  with  copper-tin  and  copper-zinc  alloys — -the 
former  particularly — it  is  an  advantage  to  add  0*25  per  cent 
of  phosphorus,  as  this  increases  the  soundness  and  sharp- 
ness of  the  castings.  Stick  phosphorus  can  be  safely 
added  to  the  molten  metal  with  a  tube  arranged  as  in  fig. 
2,  which  needs  no  description.  Where  possible,  however, 
it  is  better  to  add  phosphorus  by  means  of  an  alloy — such 
as  phosphor-tin — carrying  a  known  content  of  phosphorus, 
as  the  crude  material  is  not  a  nice  thing  to  deal  with. 


Dirty  scrap  needs  other  treatment  to  clean  it,  besides  being 
carefully  sorted  for  the  removal  of  iron  and  the  like. 
Generally,  however,  if  a  handful  of  dry  plaster  of  Paris  is 
placed  in  the  bottom  of  the  crucible  under  the  metal,  and 
melting  is  done  without  excessive  heat,  but  making  the 
metal  fluid  enough  to  pour,  the  plaster  will  clear  oft'  all 
obnoxious  matters  and  leave  a  clean  bath  of  metal.  Careful 
skimming  is  necessary,  and  all  scrap  should  be  cast  into 
bars  and  re-melted  prior  to  pouring  into  moulds. 

Scrap  metal  must  in  any  case  be  used  with  care, 
particularly  where  "  dipping  "  and  other  acid  finishing  has 
to  be  done,  as  the  presence  of  aluminium  or  one  or  two 
other  metals  will  quite  spoil  the  work.  At  the  same  time, 
work  which  is  dry  polished  before  lacquering  can  be  made 
of  mixed  scrap,  provided  the  colour  is  all  right,  and,  need- 
less to  remark,  a  lot  of  work  is  now  done  in  this  way. 

Possibly  the  making  of  alloys  will  have  to  be  done  more 
or  less  often,  and  in  making  most  of  these  the  copper  should 
be  melted  at  as  low  a  temperature  as  possible,  and  the  other 
component  metals  will  follow,  these  being  added  to  the 
copper  and  well  stirred  in.  Tin  goes  into  copper  quietly, 
but  zinc  makes  a  tremendous  splutter  and  splashing  until 
the  copper  is  "  killed,"  and  it  is  necessary  to  put  the  first 
pieces  in  with  care,  otherwise  the  operator  will  get  a  good 
many  burns.  The  zinc,  tin,  or  other  metal  to  be  added 
to  the  copper  should  be  quite  dry,  and  preferably  well 
warmed  before  dropping  it  into  the  crucible,  in  all  cases 
using  long-reined  tongs  and  standing  back  from  the  furnace. 
Properly,  after  the  alloy  is  made,  it  should  be  poured  into 
bars  and  cut  up  and  re-melted  before  making  castings,  so 
that  a  perfect  alloying  shall  take  place.  Where  antimony 
is  used  it  should  be  added  to  the  alloy — well  stirring  in — 
a  few  minutes  before  pouring. 

Copper  is  a  difficult  metal  to  cast  soundly,  and  really 
should  lie  cast  in  dry  moulds  faced  with  plumbago.  This 
metal  melts  at  about  2,000 deg.  Fah.,  or  what  is  equivalent 
to  orange  colour,  and  usually  when  ingots  are  dealt  with 
they  bleed  down  slowly  until  about  half  melted,  after  which 
they  run  down  fairly  rapidly.  Clean  plumbago  crucibles 
should  be  used  in  dealing  with  copper,  and  each  time  they 
.tie  cooled  down  they  should  be  thoroughly  cleaned. 
Copper  scrap  usually  contains  a  little  lead,  especially  rolled 
scrap,  and  this  causes  castings  to  be  more  free  from  blow 
holes  than  common  ingot  copper,  but  in  every  case  the 
molten  metal  must  be  made  fluid,  and  be  well  '"poled" 
before  attempting  to  cast  it  into  moulds.  In  itself, 
"  poling  "  is  a  simple  enough  matter,  and  consists  in  stirring 
thu  molten  metal  with  a  dry  wooden  pole,  or  in  plunging 
a  dry  wooden  block  to  the  bottom  of  the  crucible  until  it  is 
consumed  and  comes  to  the  top  as  ashes  or  charcoal.  Even 
this  will  not  absolutely  ensure  soundness,  and  it  is  a  good 


plan  to  add  0"25  per  cent — not  more — of  phosphorus  before 
pouring  where  this  can  be  permitted.  Although  the  writer 
can  chemically  harden  copper  so  that  chipping  chisels  and 
knife  blades  can  be  made  to  stand  well — a  wholly  useless 
proceeding  at  any  time — yet  he  has  found  that  well  poling, 
aided  by  a  small  amount  of  phosphorus,  or  poling  and 
using  about  1  per  cent  manganese  chloride,  gives  the  best 
results  for  casting,  but  pipiness  cannot  be  completely 
obviated.  Generally  speaking,  copper  casting  in  closed 
moulds  does  not  give  uniformly  satisfactory  results,  and 
preference  should  be  given  to  phosphor  bronze,  which  casts 
well  if  not  burnt  in  melting.  One  method  of  "poling" 
copper  is  shown  in  fig.  .'5,  a  well  plumbagoed  iron  rod  being 
used  for  holding  down  the  block  of  wood. 

Phosphor  bronze  is  a  combination  of  copper,  tin,  and 
phosphorus,  forming  an  alloy  which  is  of  considerable 
strength,  while  it  runs  fluidly,  and  usually  the  castings  are 
clean  and  free  from  blow  holes.  Two  or  three  careful  re- 
meltings  will  not  seriously  injure  the  metal,  but  excessive 
heat  must  be  avoided,  otherwise  a  considerable  change  will 
be  made  in  the  content  of  the  alloy.  For  good  work,  it 
is  preferable  to  make  the  alloy  of  the  best  copper  and 
phosphor-tin  of  known  content,  melting  the  copper  at  as 
low  a  temperature  as  possible,  then  adding  the  tin  in 
convenient  pieces,  and  holding  each  piece  under  the  copper 
until  it  is  melted.  Pouring  should  take  place  as  soon  as  the 
metal  is  ready,  and  re-melting,  or  holding  over  until  the 
moulds  are  ready,  should  properly  be  avoided.  In  adding 
phosphorus  or  alloys  containing  this  metalloid  to  a  bath 
of  molten  metal,  it  is  not  desirable  that  the  bath  should  he 
too  hot,  as  its  fluidity — and  presumably  heat — is  increased 
by  chemical  action. 

Aluminium  bronze  should  be  dealt  with  in  the  same 
way  as  phosphor  bronze,  and  should  be  made  and  poured 
without  re-melting  and  without  excess  of  heat,  owing  to 
the  loss  of  aluminium  in  allowing  this,  the  loss  very  con- 
siderably changing  the  content  of  the  alloy.  If  melted  in 
clay  pots,  or  if  allowed  to  stand  in  a  molten  state,  silica 
or  silicon  is  absorbed,  and  the  alloy  becomes  hard,  and 


Fig.  3. 

for  most  purposes  useless.  In  making  this  alloy  the  copper 
should  be  fused  at  as  low  a  heat  as  possible,  the  addition 
of  the  aluminium  and  the  reactions  it  causes  making  the 
whole  mass  fluid,  considerable  heat  being  evolved.  Where 
any  excess  of  metal  exists  after  pouring,  it  should  at  once 
be  poured  into  bars,  these  being  re-melted  when  wanted, 
this  practice  causing  less  change  in  the  metal  than  holding 
it  in  a  molten  condition  for  any  length  of  time. 

Lead  melts  at  about  626  deg.  Fah.,  and  should  not  exceed 
about  650  deg.  Fah.  for  ordinary  purposes  of  casting,  or 
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loss  from  oxidation  will  soon  become  serious.  Where  lead 
lias  to  stand  in  a  molten  state  for  long  periods  it  is  well 
to  cover  the  surface  with  charcoal  granulated  to  the  size 
of  small  peas,  as  this  largely — although  not  entirely — 
prevents  the  formation  of  oxide  or  ash  caused  by  atmo- 
spheric action. 

Zinc  melts  at  about  774  deg.  Fall.,  and  should  not  exceed 
another  10  deg.  of  heat  for  ordinary  casting,  as  a  much 
greater  increase  of  heat  would  cause  considerable  loss. 
Holding  the  metal  in  a  molten  condition  for  any  length  of 
time  will  also  cause  loss,  and  zinc  should  be  melted  and 
poured  at  once  if  undue  loss  is  to  be  prevented.  This 
metal  is  not  used  very  largely  by  itself,  as  better  results 
can  be  had  by  alloying  with  a  small  percentage  of  copper 
to  break  down  the  crystalline  structure  of  the  metal. 

Tin  melts  at  about  455  deg.  Fah.,  some  difference  exist- 
ing owing  to  difference  of  content  of  different  s.amples. 
Although  molten  tin  is  refractory  as  against  great  loss  if 
pure,  it  should  not  be  heated  above  500  deg.  Fah.,  and  if 
kept  in  a  molten  state  for  any  length  of  time  should  have 
a  layer  of  tallow  over  it.  Although  the  tallow  will  smoke 
and  stink,  it  will  not  ignite  at  500  deg.  Fah.,  and  can 
safely  be  used. 

Last,  but  not  least,  the  melting  of  aluminium  has  often 
to  be  dealt  with,  this  metal  melting  at  somewhere  about 
1,290  deg.  Fah.,  with  some  variations  dependent  on  the 
purity  of  the  sample  dealt  with.  Aluminium  does  not  want 
tierce  heat  in  melting,  as  it  absorbs  heat  for  some  time  and 
then  drops  into  the  molten  state  suddenly,  and  the  crucible 
should  not  exceed  a  moderately  dull  red  heat  when  dealing 
with  this  metal.  Plumbago  crucibles  must  always  be  used, 
and  some  coarsely  granulated  charcoal  should  be  thrown 
in  after  the  metal  has  been  placed  in  the  crucible,  care 
being  taken  to  cut  the  metal  into  pieces  sufficiently  small 
to  prevent  them  projecting  above  the  top  of  the  crucible. 
The  pouring  temperature  of  the  metal  should  not  be  too 
high,  and  the  moulds  should  be  ready  as  soon  as  the  metal 
is  melted,  as  holding  the  metal  in  a  molten  condition  causes 
considerable  waste,  besides  permitting  of  the  absorption 
of  some  of  the  material  of  which  the  crucibles  are  made. 
In  making  aluminium-zinc  alloys  some  operators  melt  the 
aluminium  first  and  then  add  the  zinc,  while  others  reverse 
the  process,  in  each  case  good  results  being  obtained 
according  to  the  practice  of  the  different  operators, 
individual  skill  having-  much  to  do  with  the  results  obtained. 
(To  be  continued.) 
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THE  ELECTRICAL  OPERATION  OF  TEXTILE 
FACTORIES.* 

•It  is,  of  course,  obvious  that  the  adoption  of  the  electrical 
'transmission  of  power  for  the  operation  of  textile  factories  of 
all  kinds,  and  more  particularly  of  cotton  mills,  is  a  subject  of 
great  importance  to  the  electrical  industry  of  this  country, 
as  if  once  seriously  adopted  it  would  mean  the  opening  of  a 
very  large  market  for  the  manufacturers  of  electrical  apparatus. 
It  is  proposed  so  far  as  possible  to  pay  special  attention  to  the 
question  of  present  costs  of  mill  driving. 

Having  regard  to  the  extensive  adoption  of  electrical  driving 
of  textile  factories,  both  in  the  States  and  on  the  Continent, 
the  first  striking  point  is  the  very  small  amount  of  similar  work 
which  has  been  done  in  this  country.  There  are  a  number  of 
reasons  for  this,  the  first  and  most  important  being  the  fact  of 
the  depression  which  has  existed  in  the  textile  industry  during 
the  last  three  years;  in  the  second  place,  the  natural  conser- 
vatism of  this  country;  and,  thirdly,  to  a  certain  extent,  the 
number  of  contradictory  statements  which  the  advocates  of 
electrical  driving  have  put  forward.  It  is  exceedingly  doubtful 
whether,  in  the  case  of  a  new  mill,  any  considerable  economy 
of  fuel  could  be  shown  by  adopting  electrical  driving,  and  the 
case  for  its  adoption  should  be  urged  on  epiite  other  grounds. 

A  very  large  amount  of  work  has  been  carried  out  in  the 
United  States  in  the  electrical  driving  of  both  spinning  and 
weaving  mills,  and  in  the  beginning  this  development  was  owing 
to  the  necessity  of  taking  advantage  of  water  powers  in  the 
neighbourhood  of  the  mills.  All  the  mills  first  fitted  up  in  the 
States  had  water  turbines  as  their  prime  movers,  and  it  was 
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Fig.  1. 

not  until  some  years  after  the  first  mills  were  driven,  and  had 
shown  the  advantage  of  the  electrical  drive,  that  the  idea  of 
electrically  operating  a  mill,  the  prime  mover  of  which  must 
be  steam  driven,  was  seriously  considered.  Experiments  were 
then  made  in  this  direction  with  very  satisfactory  results;  and, 
speaking  generally,  it  may  now  be  said  that  the  bulk  of  the 
new  mills  being  erected  in  the  States  are  to  be  electrically 
driven.  A  large  amount  of  similar  work  has  been  carried  out 
on  the  Continent,  particularly  in  Russia,  Italy,  and  Spain. 
Experiments,  however,  have  and  are  being  made  in  this 
country,  with  some  of  which  the  author  has  personally  been 
concerned,  and  the  results  which  have  been  obtained  have  con- 
vinced some  of  the  leading  cotton  manufacturers  that  the 
subject  is  very  well  worthy  of  their  consideration. 

One  or  two  large  textile  factories  in  this  country  have  recently 
been  arranged  for  electrical  driving,  one  being  a  linen  thread 
spinning  works  in  Scotland,  and  one  a  weaving  shed  in  East 
Lancashire,  which  has  just  been  started. 

The  advantages  which  the  advocates  of  electrical  driving  urge 
tor  the  operation  of  large  textile  factories  are  stated  briefly 
as  follows : 

(1)  The  mill  and  the  engine  house  can  be  placed  each  in 
its  most  convenient  situation  without  any  regard  to  their 
relative  positions. 

(2)  The  internal  arrangements  of  the  mill  as  regards  shafting, 
gearing,  belt  and  rope  drives,  etc.,  are  greatly  simplified  and 
their  costs  reduced.  The  flexibility  as  regards  extensions  is, 
of  course,  obvious. 

(3)  The  grouping  of  the  machines  is  much  less  arbitrary  than 
in  a   mechanically-driven    mill,  as   the  motors  and   the  com- 

*  Abstract  of  paper  read  before  the  Manchester  Section,  Institution  of  Electrical 
Engineers,  January  17th,  1905,  by  Mr.  H.  W.  Wilson. 
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paratively  light  shafting-  required  by  them  can  be  placed  where 
most  convenient. 

(4)  The  reduction  of  the  chance  of  a  breakdown,  which 
would  stop  the  whole  mill,  to  a  minimum. 

(5)  The  ease  of  running  one  section  for  overtime  or  on 
special  work. 

(6)  The  reduction  of  the  maintenance  and  depreciation 
charges. 

(7)  The  greater  steadiness  of  drive  which  can  be  obtained 
under  suitable  conditions,  with  a  subsequent  permissible  higher 
speed  and  increased  output. 

(8)  The  reduction  in  the  total  capital  cost  of  the  mill  per 
spindle  or  per  loom  with  a  factory  of  above  a  given  size. 

(9)  The  possibility  of  keeping  a  constant  check  upon  the 
results  obtained  in  each  department  of  the  factory. 

Item  No.  7  is  the  most  important  one,  and  the  one  about 
which  the  most  discussion  has  arisen. 

Electrical  driving  permits  of  greater  production,  because  the 
machinery  can  be  run  on  the  average  nearer  the  maximum 
possible  speed  than  when  operated  mechanically.  It  cannot  be 
run  at  a  higher  maximum  speed,  as  the  manufacturing  con- 
ditions do  not  permit  of  this,  but  the  average  speed  is  higher. 
Data  obtained  from  American  sources  show  that  an  increase 
in  production  of  some  four  per  cent  in  weaving  and  up  to 
eight  per  cent  in  spinning  may  be  expected  and  obtained. 

As  regards  the  statement  that  a  considerable  increase  in  the 
cost  of  power  is  of  little  importance  if  accompanied  by  an 
increase  in  output,  it  may,  perhaps,  be  advisable  to  point  out 
that  the  cotton  spinners  and  weavers  state  their  costs  at  so 
much  per  pound  of  yarn  or  cloth  produced.  In  the  case  of  a 
spinning  mill,  on  most  classes  of  counts,  it  may  be  taken  that 
the  margin  over  the  price  of  raw  cotton,  out  of  which  the 
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manufacturers  have  to  pay  all  their  costs  and  make  their  profit, 
is  something  between  3d.  and  3Jd.  per  pound.  Assuming  a 
price  of  4d.  per  pound,  therefore,  the  selling  price  of  the  yarn 
would  be  7^d.  A  considerable  proportion  of  the  3^d.  manu- 
facturing cost  is  made  up  of  the  piece  work  price  per  pound 
of  yarn  produced  which  is  paid  to  the  operatives,  and  it  would 
not  be  easy  to  get  any  modification  of  this  piece  work  price. 
What  may  be  regarded  as  the  standing  charges  of  the  mill — 
that  is,  the  amount  required  to  cover  rent,  rates,  taxes, 
insurances,  cost  of  power,  salaries,  and  day  labour  is  but  a 
comparatively  small  percentage  of  the  price  of  the  finished 
article.  Assuming,  however,  that  these  fixed  charges  represent 
about  twelve  per  cent  of  the  price  of  the  product,  an  increase  in 
output  of  five  per  cent  would  mean  a  reduction  in  the  total  cost  of 
the  goods  equivalent  to  0'6  per  cent.  In  a  modern  spinning  mill  the 
cost  of  power  does  not  usually  represent  more  than  two  and  a 
half  per  cent  to  three  per  cent  of  the  production  costs,  and  an 


increase  of  ten  per  cent  in  the  cost  of  power  would  only 
represent  about  0'25  per  cent  increase  in  the  total  costs. 

Various  objections  are  urged  against  the  electrical  drive. 
The  first  is  that  the  reliability  of  electrical  driving  has  not 
been  sufficiently  proved;  secondly,  that  the  capital  expenditure 
involved  iu  the  adoption  of  the  electrical  system  is  so  great  in 
comparison  with  mechanical  driving  as  to  put  it  out  of  court; 
thirdly,  that  it  is  only  advantageous  in  special  cases,  or  where 
the  average  load  factor  is  poor;  fourthly,  that  the  efficieny  of  a 
mechanical  drive  is  considerably  higher  than  that  of  an  electrical 
one. 

As  regards  the  question  of  the  reliability  of  a  properly 
installed  electrical  plant,  there  can  be  no  two  opinions  amongst 
those  who  know  anything  of  the  subject. 

The  second  objection  is  answered  by  the  eighth  item  on  the 
list  of  advantages  claimed,  and  is  a  point  with  which  I  hope 
to  deal  later  in  the  paper. 

As  regards  the  third  objection,  one  frequently  meets  persons 
who  are  prepared  to  admit  that  it  may  be  advisable  to  adopt 
electrical  driving  for  awkwardly  arranged  old  mills,  or  for  a 
number  of  small  mills  close  together. 

With  reference  to  the  fourth  objection,  the  author  would 
point  out  that  the  bases  for  argument  are  not  sufficiently  good 
to  enable  one  to  say  exactly  which  view  is  the  correct  one. 

It  would  seem,  therefore,  fairly  obvious  that  the  more  belt  or 
rope  drives  or  other  transmission  gears  introduced  the  lower  must 
be  the  efficiency,  and  persons  who  argue  that  with  the  most 
modern  forms  of  rope  drive  it  is  possible  to  obtain  efficiencies  of 
the  order  of  98  per  cent  are  exceedingly  sanguine. 

Upon  this  question  of  efficiency  accurate  figures  are  difficult 
to  obtain,  and  it  must  be  admitted  that  in  the  most  modern 
mills  the  results  are  probably  very  good;  but  it  is  very  much 
to  be  questioned  if  a  better  result  than  80  per  cent  is  >  ver 
obtained,  and  certain  instances  of  even  modern  mills,  where  the 
result  is  nearer  60  per  cent,  are  known.  In  one  mill,  which 
recently  had  a  new  engine  put  in,  the  full-load  diagram  was 
738  I.H.P.,  and  the  light-load  friction  diagram  306  I.H.P.,  or 
an  apparent  efficiency  of  59  per  cent. 

In  a  spinning  mill  there  are  the  various  preparation  machines, 
including  beaters  or  openers,  scutchers,  carding  engines,  drawers, 
and  slubbers,  intermediate  and  roving  frames,  which,  speaking 
generally,  are  a  very  steady  load ;  ring  spinning  and  ring 
doubling  frames,  which,  running  at  a  given  speed  and  upon 
one  class  of  goods,  represent  an  almost  perfectly  steady  load; 
and  spinning  mules,  individual  machines  of  which  class,  from 
the  conditions  of  their  working,  represent  one  of  the  most 
variable  loads  it  is  possible  to  obtain.  In  a  weaving  shed, 
manufacturing  a  given  class  of  cloth,  the  load  should  be  very 
steady ;  and  in  a  drying,  bleaching,  and  finishing  factory 
the  load  on  the  different  machines  is  exceedingly  variable, 
though  the  load  on  the  prime  mover  may  be  moderately  constant. 

For  spinning  and  weaving  absolute  constancy  of  speed  is 
desired;  for  bleaching,  dyeing;  and  finishing  speed  variation 
cn  the  machines  is  essential. 

Having  regard  to  the  conditions  of  the  case,  it  will  be  seen 
that  for  spinning  and  weaving  induction  motors  offer  great 
advantages,  and  the  bulk  of  the  electrical  machinery  now  used 
in  this  class  of  factory  is  three  phase,  40  v>  or  50  c/5  500  volt 
plant.  For  bleaching,  dyeing,  and  finishing,  with  the  large 
speed  variation  called  for,  direct-current  machinery  must  be 
employed. 

With  dyeing  and  finishing  machinery  manufacturers,  who  have 
tried  electrical  driving,  admit  that  the  results  obtained  are 
very  greatly  superior  to  anything  that  can  be  done  by 
mechanical  driving.  The  average  load  factor  for  work  of  this 
description  is  generally  low,  and  some  very  ingenious  arrange- 
ments for  speed  control  have  been  brought  out  for  this  class 
of  work  by  several  firms,  including  Messrs.  Mather  and  Piatt, 
Manchester,    and    the   Ward-Leonard    Company   in  America. 

Wihen  we  come  to  discuss  the  best  arrangement  for  the 
electrical  driving  of  a  large  spinning  mill  a  number  of  points 
have  to  be  considered.  To  maintain  the  average  speed  at  the 
highest  possible  it  is  necessary  to  reduce  all  belt  or  rope  trans- 
mission between  the  prime  mover  and  the  driven  machine  to 
a  minimum.  We  are  therefore  brought  immediately  to  the 
question :  Is  it  better  to  provide  for  a  motor  directly  con- 
nected to  each  machine,  or  for  the  machines  to  be  grouped  and 
driven  by  larger  motors?  It  is  obvious,  of  course,  in  saying 
this  that  the  case  of  the  driving  of  mules  must  be  considered 
separately. 

The  single  mule  is  such  an  extremely  variable  load  that,  sx> 
far  as  any  results  up  to  the  present  have  shown,  it  is  impossible 
to  drive  them  singly  by  motors.  Broadly  speaking,  it  cannot 
be  said  to  be  good  practice  to  drive  less  than  twelve  mules  from 
a  single  motor  of,  say,  150  H.P.  However,  with  the  other 
machines,  which  normally  give  a  fairly  constant  load  on  their 
driving  machinery,  these  conditions  do  not  apply.  With  tin 
possible  exception  of  ring  spinning  and  doubling  frames,  there 
is  very  little  doubt  that  the  correct  policy  is  to  group  the 
machines.  The  larger  motors  have  a  considerably  higher  full- 
load  efficiency,  and  the  total  cost  of  the  installation  is  much 
lower. 
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In  order  to  give  some  idea  of  the  powers  taken  by  the  various 
classes  of  machines,  a  few  abstracts  from  a  paper  read  by  Mr. 
E.  W.  Thomas  are  given.  The  tests  were  made  at  the  Olympia 
Cotton  Mills,  Columbia. 

We  find  that  the  combined  rating  of  the  motors  in  the  mill 
was  3,175  H.P.,  that  the  total  load  was  2,530  45  H.P.,  to 
which  should  be  added  66  88  H.P.,  the  equivalent  of  tue 
machinery  not  in  operation  when  the  tests  were  made.  This 
makes  the  total  power  required  at  the  switchboard  2,579  33  H.P. 

Consideration  should  be  given  to  the  fact  that  in  some  cases 
the  larger  size  motor  drives  but  a  small  amount  of  shafting, 
while  in  other  cases  a  small  motor  may  drive  a  very  much 
larger  amount  of  shafting  than  its  larger  neighbour.  The 
amount  of  power  for  the  motor  and  shafting,  including  all 
losses,  was  552  1  H.P.  for  the  entire  mill;  but  in  some  cases,  as 
noted  before,  some  machinery  on  motors  was  unavoidably  in 
operation.  Taking,  then,  the  actual  power  that  would  have 
been  required  to  operate  all  the  machinery  at  the  same  time — 
namely,  2,597  33  H.P. — then  the  percentage  of  the  total  power 
required  to  drive  the  motor,  shafting,  and  line  losses  was 
21"25  per  cent. 

Power  Costs  in  Mechanically-operated  Mills. 

A  point  which  seems  of  the  greatest  importance,  and  upon 
which  very  few  figures  are  available,  is  the  actual  cost  of  power 
at  the  present  time  in  modern  mechanically-driven  mills.  Cotton 
manufacturers  nearly  always  state  their  power  costs  in  terms 
of  indicated  horse  power.  The  average  of  the  results  which  the 
author  has  come  across  show  that  in  a  modern  spinning  mill 
of  good  size  it  may  generally  be  taken  that  the  generation  costs 
per  I. H.P.  hour  upon  the  basis  of  calculation  mentioned  below, 
in  the  case  of  a  mill  running  full  time,  amounts  to  about  one- 
twelfth  of  a  penny,  or,  say,  approximately,  about  ,£1  per  I. H.P. 
year.  Allowing  for  repairs,  interest,  and  depreciation  (interest 
and  depreciation  being  taken  at  about  10  per  cent)  being 
taken  at  about  10  per  cent,  the  total  cost  per  I. H.P.  year  comes 
out  to  something  of  the  order  of  £2  5s.  to  £2  10s.  In  the  case 
of  a  weaving  shed,  which  is  normally  a  smaller  undertaking  with 
less  engine  power,  and  in  which,  of  course,  the  proportion  of  the 
standing  charges  per  I. H.P.  comes  higher,  the  cost  may  be 
taken  as  between  £2  10s.  and  £3  5s.  per  I. H.P.  year.  The 
figures  represent,  of  course;  remarkably  good  results,  and  will 
take  a  great  deal  of  beating :  in  fact,  it  is  obvious  that  upon 
the  question  of  economy  only  it  would  be  very  difficult  to 
improve  upon  the  figures  which  a  modern  cotton  mill  can  show. 
Many  mill  owners  consider  10  per  cent  interest  and  depreciation 
allowance  on  their  steam  plant  as  too  high,  and  point  out  that 


Fig.  3. 

in  some  cases  engines  have  been  running-  for  periods  of  30  or  40 
years  without  any  serious  breakdown.  This  may  be  the  case,  of 
course,  with  old,  slow-running,  low-pressure  engines,  but  with 
the  much  higher  piston  speed  now  adopted  and  the  higher  pres- 
sures of  working  the  man  who  anticipates  the  effective  life  of 
his  plant  to  be  anything  of  this  order  is  excedingly  sanguine. 
It  is  customary  with  a  privately-owned  electrical  installation  to 
allow  five  per  cent  interest  and  seven  and  a  half  per  cent 
or  ten  per  cent  depreciation  on  the  plant,  and  the  author  con- 
siders that  in  order  to  bring  out  the  costs  on  the  same  basis 
that  the  same  allowance  ought  to  be  made  in  the  case  of 
mechanically-driven  plant. 

A  point  of  great  importance  in  arriving  at  the  power  costs  is 
the  ratio  of  the  average  power  demanded  to  the  maximum.  It 
is  customary  among  some  mill  managers  to  assume  that  the 
.stated  I. H.P.  of  the  engine  represents  their  actual  average 
load,  and  to  calculate  their  estimated  I. H.P.  hours  from  this 
figure.  As  a  matter  of  fact,  owing  to  a  variety  of  causes,  it  is 
generally  something  considerably  below  100  per  cent.  There 
are  very  few  figures  available  for  determining  this  quantity,  but 
the  author  has  been  able,  through  the  courtesy  of  tue  British 
Thomson-Houston  Company,  to  publish  some  diagrams  (tigs.  1 
to  5)  which  show  the  variations  in  load  in  a  linen  thread 
spinning  mill,  both  on  the  engine,  as  shown  by  the  indicator 
diagrams,  and  also  on  the  generator  as  shown  by  a  recording 
wattmeter,  and  from  these  it  is  apparent  that  the  average  load 
factor  in  this  case  is  something  of  the  order  of  about  90  per 
cent.    The  conditions  in  a  linen  thread  spinning  mill  are  not 
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quite  the  same  as  in  the  case  of  a  cotton  mill,  but  the  author 
would  anticipate  that  the  working  load  factor  would  be  no 
better  in  the  case  of  a  cotton  mill.  It  is  improbable  that  the 
load  factor  represents  anything  better  than  90  per  cent,  and 
85  per  cent  is  probably  more  usual. 

A  considerable  number  of  calculations  which  have  been  gone 
into  at  various  times  show  that  a  properly  arranged  mill 
generating  plant  of  fair  size  in  this  country  should  be  able  to 
produce  energy,  after  allowing  five  per  cent  interest  and  ten 
per  cent  depreciation  in  the  capital  cost  of  the  plant,  at  about 
0  3d.  to  0  35d.  per  unit. 

( To  be  continued.) 


STANDARD  SPECIFICATION  FOR  PORTLAND 
CEMENT. 

The  Engineering  Standards  Committee  have  just  issued 
Report  No.  12,  being  the  British  standard  specification  for 
Portland  cement.  The  Committee  on  Cement  is  considered 
^s  an  exceptionally  strong  one,  consisting  of  twenty-four 
members,  including  representatives  of  the  Crown  Agents, 
Admiralty,  London  County  Council,  Royal  Institute  of 
British  Architects,  Associated  Portland  Cement  Manufac- 
turers, Sir  John  Maclean,  Bart.,  Francis  Fox  (Sir  Douglas 
Fox  and  Partners),  A.  Lyster  (Liverpool  Docks),  G.  W. 
Yourdi  (Birmingham  Waterworks),  and  other  prominent 
manufacturers  and  users. 

The  various  clauses  define  how  the  materials  are  to  be 
prepared,  the  conditions  of  sampling,  degree  of  fineness, 
specific  gravity,  chemical  composition,  etc.  The  prepara- 
tion of  briquettes  for  testing  is  fully  detailed.    Fig.  1  shows 


the  dimensions  of  the  test  piece,  the  tensile  strength  reach- 
ing 5001b.  per  square  inch  of  section  after  twenty-eight 
days  from  gauging. 

There  are  to  be  three  gradations  of  time  setting — quick, 
medium,  ■  and  slow — and  details  are  given  of  "  needle  " 
instruments  for  testing  the  gradation  and  an  apparatus 
for  conducting  "  le  chatelier  "  test  for  soundness.  The 
complete  specification  can  be  had  from  Messrs.  Crosby 
Lockwood  and  Son,  publishers,  of  Stationers'  Hall  Court. 


Cost  of  the  World's  Navies. — According  to  a  Parliamentary 
return,  just  issued,  the  aggregate  naval  expenditure  of  the 
United  Kingdom  on  the  sea-going  force  last  year  was  in  round 
figures,  35 millions;  Russia,  V2\  millions;  France,  12 \  millions; 
Italy,  4 J  millions;  Austria,  2  millions.  The  United  States,  for 
the  year  ended  June,  was  16}  millions;  Germany,  for  the  year 
ended  March  last,  10J  millions;  and  Japan,  for  the  year  ended 
March  last,  2\  millions. 
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A  CAST-IRON  WHEEL  FOR  LARGE  WAGONS. 


In  response  to  a  request  by  the  American  Engineer  and 
Railroad  Journal,  the  general  superintendent  of  motive 
power  of  the  Baltimore  and  Ohio  Railroad  supplied  the 
following  drawings  and  description  of  the  design  of  33  in. 
7501b.  wheels  for  50-ton  cars  used  on  that  road.  In 
view  of  the  attention  now  being  given  in  England  to  the 
use  of  chilled  cast-iron  wheels  for  railway  and  tramway 
purposes,  this  design  should  prove  of  interest,  especially 
as  after  many  tests  it  has  been  adopted  by  this  railroad  as 
their  standard  wheel. 

The  Baltimore  and  Ohio  officers  consider  that  this  design 
meets  the  requirement  of  severe  service,  under  conditions 
of  operation  and  braking  of  large  capacity  cars,  better  than 


(1)  It  prevents  the  outer  edge  of  the  rim  from  chipping 
off. 

(2)  The  body  of  metal  prevents  the  wheel  from  being 
completely  chilled  at  this  point,  where  the  chilling  effect 
is  not  needed. 

(3)  The  body  of  metal  at  this  point,  where  the  brake 
shoe  happens  to  become  shifted  over  t he  edge  of  the  wheel 
and  applied,  takes  off  the  heat  from  this  portion  of  the 
wheel  and  prevents  cracking  in  the  tread,  which  is  produced 
in  the  Master  Car  Builders'  type  of  wheel  under  similar 
conditions. 

Another  feature  is  that  the  reduced  metal  above  the  rail 
contact  increases  the  chilling  effects  where  the  greatest 
wearing  capacity  is  desired,  and  the  increased  metal  atN 
the  back  and  base  of  the  flange  and  at  the  rim  reduces  the 


A   CAST-IKON  WHEEL  USED  ON  TH 

any  other,  "  and  where  the  Master  Car  Builders'  Association 
recommended  design  has  failed." 

The  chief  characteristics  of  this  design  are  the  arrange- 
ment and  location  of  the  plates,  the  contour  of  the  tread, 
and  the  increased  depth  of  metal  in  connection  with  the 
reinforcement  of  the  brackets  at  the  back  of  the  flange. 
The  tread  is  slightly  conical,  and  this  has  been  found  to 
eliminate  flange  wear  to  a  considerable  extent  on  steel- 
tyred  wheels.  When  flange  wear  is  prevented,  the  stresses 
in  the  flange  are  to  a  large  extent  decreased,  which  tends  to 
eliminate  the  development  of  seams  at  the  throat  of  the 
flange,  due  to  flange  friction  and  the  heating  of  the  wheel 
in  curving.  The  plates  are  made  to  join  the  tread  at  th« 
outer  rim  at  an  angle,  and  not  in  a  direct  plane  of  the 
wheel.  The  angularity  of  the  plate  and  the  corrugation 
l  ender  the  plate  more  flexible,  and  to  a  large  extent  prevent 
the  cracking  of  the  plate  from  the  heat  of  the  brake  shoes. 
The  plate  and  the  large  amount  of  metal  brought  to  the 
outer  edge  of  the  rim  answers  a  three-fold  purpose: 


B  BALTIMORE  AND  OHIO  RAILWAY. 
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chilling  effect  where  less  wear  and  greater  strength  of 
metal  are  required  to  take  care  of  the  brake  shoe  and  flange 
friction.  This  wheel  is  well  braced  by  the  brackets  at  the 
back  of  the  flange,  and  increased  metal  is  provided  at  this 
point,  which  tends  not  only  to  strengthen  the  flange,  but 
also  to  draw  the  chill  and  back  up  the  throat  of  the  flange 
with  more  grey  iron. 

To  show  the  benefit  of  the  plates  as  arranged  in  this 
design,  with  regard  to  withstanding  the  braking  effect,  a 
number  of  cars,  which  were  extremely  hard  on  wheels 
because  of  large  weight  per  wheel,  were  equipped  with 
wheels  of  this  design.  These  wheels,  in  going  down  very 
heavy  grades,  were  burned  on  the  treads  in  a  short  time, 
the  chill  became  disintegrated,  and  large  pieces  fell  out ; 
but  out  of  the  wheels  under  20  cars  none  were  cracked. 
Later,  these  wheels  were  replaced  by  others  of  the  Master 
Car  Builders'  design,  and  immediately  many  of  them  had 
(o  be  renoved  on  account  of  cracked  plates. 

This  road  has,  for  a  number  of  years,  used  wheels  of  a 
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design  similar  to  the  one  illustrated,  with  the  exception 
of  tlie  contour"  of  the  tread,  and  Ihe  number  of  cracked 
plates  was  small.  Those  which  cracked  were  extremely 
hard.  This  new  design  has  been  in  service  since  February, 
1 901,  and  at  the  end  of  September  1,000  of  them  were  in 
service.  This  is  now  the  standard  wheel  of  the  Baltimore 
and  Ohio  Railroad.  This  tread  contour  has  been  used  on 
locomotive  tyres  for  the  past  year  with  very  satisfactory 
results.  The  cast-iron  wheels  with  this  contour  have  not 
been  in  service  long  enough  to  give  sufficiently  definite 
information.  Further  tests  are  being  made  by  equipping 
:")0-to]i  steel  hopper  cars  with  four  Baltimore  and  Ohio 
design  wheels  under  one  truck  and  four  Master  Car 
Builders'  wheels  under  the  other.  Similar  tests,  comparing 
Baltimore  and  Ohio  cast-iron  and  rolled-steel  wheels,  will 
he  made. 

Because  of  the  severity  of  its  service,  this  study  of  wheels 
on  the  Baltimore  and  Ohio  is  exceedingly  important, 
promising  valuable  information  on  the  problem  of  wheels 
under  heavy  cars. 


THE 


YOUNG  ROTARY  VALVE  GEAR  FOR 
LOCOMOTIVES. 


The  American  Locomotive  Company  some  time  ago  built 
some  4-1-2  engines  for  the  Chicago  and  North-Western 
Railway,  two  of  which,  after  they  had  been  in  service  some 
time,  were  equipped  by  .  their  owners  with  a  rotary 
form  of  main  valve  which  is  giving  entire  satisfaction. 

The  engines  have  20  in.  by  26  in.  cylinders  and  81  in. 
driving  wheels,  and  91,0001b.  carried  on  these  wheels.  The 
total  weight  in  working  order  is  162,500  lb.,  and  the  weight 
of  engine  and  tender  together  is  268.0501b.,  the  tractive 
effort  being  about  22,100  lb. 


end  of  the  bell  crank  is  connected  to  a  small  two-arm 
rocker,  the  bottom  end  of  which  rocker  is  connected  to  a  rod 
running  from  a  short  crank  on  the  tumbling  shaft. 

If  the  tumbling  shaft  is  moved  up  or  down  it  pulls  this 
rod,  which  in  turd  moves  the  bell  crank  and  raises  the 
whole  wrist  plate,  and  the  valves  move  slightly  inward  on 
their  seats  in  proportion  as  the  reverse  lever  is  hooked 
up  or  let  down.  When  the  reverse  lever  is  notched  up  or 
down  the  valves  rock  over  a  different  area  in  their  chambers, 
and  the  notching  up  or  down  also  changes  the  travel  in 
the  usual  way. 

Speaking  of  this  gear,  Mr.  Rohert  Quayle,  superintendent 
of  motive  power  and  machinery,  says,  in  a  letter  to  the 
Railway  and  Locomotive  Engineering:  — 

"  The  Young  valve  and  gear  has  been  developed  on  the 
C.  and  N.  W.  Railway,  under  the  direct  supervision  of  Mr. 
O.  W.  Young.  This  gear  is  a  system  of  rocking  valves  (two 
to  each  cylinder),  which  are  operated  by  the  usual  eccentrics 
and  links  of  the  Stevenson  motion.  The  construction  of 
the  valves  requires  a  special  cylinder  casting,  and  therefore 
it  cannot  be  used  without  a  complete  change. 

"  The  improvements  shown  by  the  indicator  cards  are 
not  entirely  realised  in  actual  performance  records.  In  a 
series  of  comparisons  made  by  the  indicator  the  water  rate 
per  indicator  horse  power  was  reduced  from  22'9  to  19'3. 
The  indicator  cards  also  show  the  cause  for  the  slight  wear 
on  the  machinery,  as  the  cards  are  remarkably  full,  the 
expansion  lines  being  clear  and  distinct  at  all  points  of 
cut-off.  Most  of  the  work  in  passenger  service  is  done 
at  less  than  6  in.  cut-off.  On  account  of  the  high  and  full 
cards  it  is  evident  that  the  crank  effort  is  uniform  and 
higher  than  a  slide-valved  engine.  Besides  causing  less 
wear  on  the  machinery,  this  gives  a  more  even  torque  when 
starting,  and  consequently  less  slipping. 

"  The  engine  is  one  which  will  bear  thorough  investiga- 
tion.   While  our  experiments  have  been  made  in  passenger 


DIAGRAM   OF  YOUNG'S  ROTARY  VALVE  GEAR   FOR  LOCOMOTIVES. 


The  valve  motion  is  indirect,  the  eccentric  being  on  the 
rear  driver ;  a  transmission  bar  goes  over  the  forward 
axle,  and  is  attached  to  the  lower  end  of  a  two-ami  vertical 
rocker  in  the  usual  way.  The  valve  stem,  though  not 
shown  so  in  the  accompanying  illustration,  has  been  made 
adjustable,  and  its  far  end  is  pinned  to  a  three-arm  rocker, 
one  arm  being  vertical  and  the  other  two  horizontal.  These 
two  horizontal  arms  are  attached  by  short  links  to  the 
valve  cranks,  and  the  oscillation  of  the  three-arm  rocker 
gives  a  rocking  motion  to  the  valves. 

The  object  of  the  device  was  to  provide  a  locomotive 
with  a  valve  gear  which  would  enable  it  to  get  up  to  and 
maintain  higher  speeds  than  can  be  had  with  ordinary 
D  slide  or  piston  valve.  In  fact,  it  is  the  application  of 
the  Corliss  valve  principle  to  a  locomotive.  There  is  an 
ingenious  arrangement  in  this  gear  whereby  the  variation 
of  lead  is  made  to  conform  to  changes  of  cut-off. 

The  wrist  plate,  as  the  three-arm  rocker  is  called,  is 
sustained  by  a  pin  at  the  point  where  the  three  arms  meet, 
and  this  wrist  pin  is  held  up  by  one  arm  of  a  bell  crank, 
which  swings  about  a  permanently  fixed  centre,  and  this 
fixed  centre  is  shown  shaded,  in  our  line  cut.    The  lower 


service,  I  consider  that  the  performance  in  freight  service 
will  show  even  better  results  from  both  an  operation  and 
economical  standpoint." 


THE   BURSTING   OF  FOUR-FOOT 
FLYWHEELS.* 

Prof.  Benjamin  has  continued  his  destructive  work  of 
bursting  flywheels,  for  the  benefit  of  the  engineering  public, 

;  by  running  some  tests  of  this  character  upon  flywheels  i  ft. 
in  diameter.  To  ensure  safety  to  the  students  and  to  the 
building  of  the.  Case  School  of  Applied  Science,  these  tests 
were  conducted  outdoors,  in  consequence  of  which  they  nearly 
proved  disastrous  to  the  neighbours.    The  flywheels  were  run 

I  in  a  casing  of  steel  castings,  located  in  a  pit  lined  with  brick. 
The  flanges  of  the  lower  half  rested  on  brick  piers,  and  were 
bolted  in  place.  The  entire  upper  half  of  the  casing  could  be 
hoisted  up,  giving  access  to  the  interior  for  hoisting  or  remov- 
ing: the  wheels.    Two  wheels  were  broken  successfully,  but  the 

I    third  one  burst  through  its  bounds  and  carried  the  casing 

i  with  it  many  feet  in  the  air.  Fortunately,  every  precaution 
for  safety  had  been  taken,  all  the  observers  being  located  far 

•Abstract  of  paper  by  ;Prcf.  C.  H.'  Benjanjin,  read  at  tlie  December  (1004) 
Meeting  of  the  A.S.M.E. 
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away  from  the  plane  of  rotation  of  the  wheel.  These  interest- 
ing experiments  are  to  be  continued,  but  hereafter  the  wheels 
are  to  be  mounted  on  a  vertical  shaft,  and  are  to  run  in  a  pit 
in  the  ground,  so  that  however  great  the  violence  with  which 
the  wheels  go  to  pieces  no  possible  harm  can  be  done. 

In  carrying  out  these  experiments  the  shaft  supporting  the 
wheel  to  be  tested  turns  in  bearings  bolted  to  angle  irons  on 
the  lower  halves  of  the  side  plates,  and  was  connected  to  the 
driving  mechanism  just  inside  the  building  by  a  flexible  sleeve 
coupling.  After  the  wheel  was  in  place,  the  casing  was  lined 
with  wooden  blocks  to  absorb  the  momentum  of  the  flying 
fragments.  Instead  of  using  a  steam  turbine,  as  in  former 
experiments,  the  flywheel  shaft  was  speeded  up  by  means  of 
a  Reeves  variable  speed  countershaft,  interposed  between  line 
shaft  and  the  driving  shaft. 

The  first  wheel  to  be  experimented  on  was  a  well-propor- 
tioned cast-iron  pulley,  such  as  is  used  on  shafting  for  trans- 
mitting power.  This  pulley  was  48  in.  in  diameter,  had  six 
arms,  and  weighed  1911b.  The  rim  was  whole,  and  was  8f  in. 
wide  and  about  f  in.  thick,  finished  on  the  outside.  The  arms 
were  elliptical  in  section,  3|  in.  by  1 1  / , 6  in .  at  the  hub,  and 
2  in.  by  Jin.  at  the  rim.  On  the  whole  the  wheel  was  well 
designed,  and  showed  no  signs  of  shrinkage  strains.  It  had, 
however,  been  balanced  in  the  customary  maimer  by  riveting 
a  cast-iron  washer  inside  the  rim  at  the  lighter  side,  and  tiiis 
proved  its  undoing.  The  combination  of  a  thin  place  in  the 
rim,  a  rivet  hole,  and  a  heavy  mass  of  cast  iron  is  enough  to 
wreck  any  wheel. 

As  has  been  shown  by  previous  experiments  on  whole  rim 
wheels  of  cast  iron,  a  bursting  speed  of  400  ft.  per  second  may 
be  reasonably  expected.  The  circumference  of  a  4  ft.  wheel 
being  about  12 J  ft.,  such  a  wheel  should  burst  at  about  32 
resolutions  per  second,  or  1,920  revolutions  per  minute.  The 
pulley  in  question  burst  at  1,100  revolutions  per  minute,  as 
recorded  by  a  tachometer  connected  to  the  driving  shaft. 
The  balance  weight  weighed  31  lb.,  and  its  centre  was  approxi- 
mately 23  in.  from  the  axis  of  rotation.  At  1,100  revolutions 
per  minute  the  centrifugal  force  of  the  balance  weight  alone 
would  be  2,760  lb.  Add  this  radial  pressure  at  a  weak  point 
between  the  arms  to  that  due  to  the  weight  of  the  rim  itself, 
and  the  low  bursting  speed  is  easily  accounted  for. 

The  linear  speed  of  the  rim  at  rupture  was  230  ft.  per  second. 
As  100  ft.  per  second  is  considered  the  limit  for  belt  speed, 
this  pulley  would  have  a  working  factor  of  safety  of  (2'3)2  or 
5'3.  But  suppose  the  rim  had  been  a  little  thinner,  and  con- 
sequently a  bigger  weight  had  been  put  on  with  a  larger  rivet  ? 

Wheel  No.  2  was  a  cast-iron  pulley  of  the  same  general  style 
and  dimensions  as  No.  1,  but  with  a  split  hub  and  rim.  The 
balance  weight  was  present  here  as  in  the  former  case,  but 
was  obliged  to  yield  the  palm  to  its  rival,  the  flanged  joint. 
The  wheel  had  been  cast  in  one  piece,  as  is  usual  in  such 
cases,  with  cavities  cored  at  the  joints  of  rim  and  hub. 

After  finishing,  it  had  been  broken  apart  by  wedges,  making 
a  fracture  joint.  The  flanges,  being  located  midway  between 
the  arms,  and  bolted  at  some  little  distance  inside  the  rim, 
were  in  the  worst  possible  position  to  withstand  the  bending 
action  due  to  centifugal  force,  and  their  own  weight  only 
aggravated  the  difficulty.  The  flanges  weighed  with  their 
bolts  7\  lb.  This  wheel  burst  at  less  than  700  revolutions  per 
minute,  the  tachometer  not  recording  below  this  speed.  The 
writer  believes  the  speed  to  have  been  about  600  revolutions  per 
minute.  At  this  speed  the  centrifugal  force  of  the  flanges  on 
one  side  would  have  been  1,6801b.  At  600  revolutions  per 
minute  the  linear  speed  of  rim  would  be  only  125  ft.  per  second. 
At  the  very  common  belt  speed  of  4,500  ft.  per  minute  the 
factor  of  safety  would  have  been  but  2  8,  which  is  altogether  too 
low,  considering  the  nature  of  the  material  and  the  shocks  to 
which  a  pulley  may  be  exposed. 

There  is  one  instance  on  record  of  the  wrecking  of  an 
engine  by  the  breaking  of  a  generator  pulley,  which  had  a 
heavy  balance  weight  inside  the  rim. 

It  was  reserved  for  wheel  No.  3  to  develop  the  most  dramatic 
pcries  of  incidents  of  any  yet  experimented  upon,  big  or  little. 
This  wheel  measured  49  in.  in  external  diameter,  and  weighed 
about  9001b.  The  rim  was  6 J  in',  wide,  and  If  in.  thick,  and 
was  built  of  ten  segments,  the  material  being  cast  steel. 
Each  joint  was  secured  by  three  prisoners  of  an  I  section  on 
the  outside  face,  by  link  prisoners  on  each  edge,  and  by  a 
dtve-tailed  bronze  clamp  on  the  inside,  fitting  over  lugs  on 
the  rim.  The  arms  were  of  phosphor  bronze,  twenty  in 
number,  ten  on  each  side,  and  were  a  cross  in  section.  These 
arms  came  midway  between  the  rim  joints,  and  were  bolted 
to  plane  faces  on  the  polygonal  hub.  The  rim  was  further 
reinforced  by  a  system  of  diagonal  bracing,  each  section  of 
the  rim  being  supported  at  five  points  on  each  side  in  such 
a  way  as  to  relieve  it  almost  entirely  from  bending.  The 
braces,  like  the  arms,  were  of  phosphor  bronze,  and  all  bolts 
and  connecting  links  of  steel. 

This  wheel  was  designed  by  a  Baltimore  firm  as  a  model 
of  a  proposed  30  ft.  flywheel. 


On  account  of  the  excessive  air  resistance  it  was  found 
necessary  to  enclose  the  wheel  at  the  sides  between  sheet- 
metal  discs,  before  any  great  speed  could  be  attained.  Even 
then  repeated  trials  failed  to  reach  a  speed  of  more  than 
800  or  900  revolutions  per  minute  on  account  of  the  great 
inertia  of  the  wheel,  and  the  consequent  slipping  of  belts. 
But  putting  on  more  and  wider  belts,  by  a  liberal  use  of 
"  cling  surface,"  arid  with  the  aid  of  a  71  horse  power  electric 
motor  belted  on  in  parallel,  it  was  found  possible  to  get  a  speed 
of  1,650  revolutions  per  minute,  and  after  the  wheel  had  been 
inn  at  this  speed  it  was  stopped  and  examined. 

The  inspection  showed  fracture  of  several  of  the  I-shaped 
prisoners  on  the  outer  surface  of  the  joints,  and  a  slight 
opening  at  the  joints  themselves,  to  the  extent  of  perhaps  one 
or  two  hundredths  of  an  inch.  On  June  2nd,  1903,  the  casing 
was  closed  for  the  last  time,  and  the  combination  of  driving 
mechanisms  set  to  work.  The  observers  were  all  well  pro- 
tected by  the  thick  piers  of  the  building,  while  other  sjjectators 
were  kept  at  a  safe  distance,  and  well  away  from  the  plane 
of  rotation.  Two  of  the  observers  watched  the  pointer  of  the 
tachometer  through  opera  glasses,  another  kept  the  time, 
while  a  fourth  manipulated  the  driving  levers. 

As  the  hand  of  the  speed  counter  reached  and  slowly  passed 
the  1,600  mark,  t lie  feeling  of  suspense  on  the  part  of  those 
watching  reached  the  acute  stage.  The  pointer  crept  slowly 
mi,  and  as  it  quivered  on  the  mark  of  1,775,  there  was  a 
sudden  crash,  a  sound  of  rending  and  tearing,  and  the  writer 
saw  the  counter  shaft  inside  writhing  on  the  floor  like  a 
wounded  snake.  On  stepping  outside  he  was  saluted  by  a 
shower  of  falling  splinters  and  fine  debris,  and  was  surprised — 
putting  it  mildly — to  note  the  disappearance  of  the  greater 
part  of  casing  and  wheel. 

The  steel  rim  of  the  casing  was  broken  off  short,  6  in.  below 
one  of  the  flanges,  and  the  entire  upper  half,  weighing  half  a 
ton,  was  projected  about  75  ft.  into  the  air,  and  landed  some 
100  ft.  away  on  the  campus.  On  its  way  up  it  carried  away 
part  of  the  cornice  of  the  building,  and  this  collision  was 
probably  what  caused  it  to  deviate  so  much  from  a  vertical 
path.  The  hub  and  main  spoke  of  the  wheel  remained  nearly 
in  situ,  but  parts  of  the  rim  were  found  200ft.  away,  while  one 
large  fragment  landed  on  the  roof  of  the  building. 

The  sudden  failure  of  the  rim  casing  was  unexpected,  as 
it  was  thought  the  flange  bolts  were  the  parts  to  give  way 
first.  The  tensile  strength  of  the  rim  at  the  point  of  fracture 
was  about  1,200,001b.,  or  about  four  times  the  strength  of 
the  wheel  rim  at  a  solid  section.  Examination  of  the  break 
in  the  casing  showed  a  clean,  bright  fracture,  with  almost 
no  imperfections. 

The  failure  of  the  wheel  itself  was  due  to  a  gradual  opening 
of  the  joints,  occasioned  by  the  fracture  of  the  outside  prisoners, 
and  to  flaws  in  the  bronze  castings  of  the  arms  near  their 
junction  with  the  rim.  On  putting  the  pieces  of  the  wheel 
together  in  their  original  order,  it  was  easy  to  locate  the 
joint  which  first  gave  way,  on  account  of  the  symmetry  of  the 
breaks  either  side  of  a  diameter  through  this  point.  It  is  but 
fair  to  the  builders  of  the  wheel  to  say  that  the  fractures 
showed  uniformity  of  strength  and  of  workmanship,  since 
there  was  hardly  a  member  or  a  joint  which  did  not  fail  in 
one  part  or  another  of  the  wheel. 

One  thousand  seven  hundred  and  seventy-five  revolutions  per 
minute  means  a  linear  speed  of  rim  22,300  ft.  per  minute,  or 
372  ft.  per  second.  This  is  not  as  great  as  the  probable 
speed  of  a  solid  cast-iron  rim  of  good  design,  but  it  is  greater 
than  the  speed  of  any  sectional  or  jointed  rim  which  has 
been  tested.  The  tensile  stress  due  to  the  centrifugal  force 
at  this  speed  is  13,8001b.  per  square  inch.  This  shows  that 
the  joints  were  much  weaker  than  the  solid  rim.  On  the 
whole,  the  test  of  this  particular  wheel  was  disappointing, 
since  its  strength  was  not  sufficient  to  repay  one  for  the 
expense  of  the  design. 

It  is  interesting  to  compare  the  kinetic  energy  of  the  rim 
of  the  wheel  at  the  recorded  speed  with  the  work  of  destruc- 
tion. Assuming  the  rim  with  its  lugs,  flanges,  etc.,  to  weigh 
3001b.,  which  is  a  reasonable  estimate,  the  kinetic  energy 
at  a  speed  of  372  ft.  per  second  would  be  645,000  foot-pounds. 
Further  assuming  that  none  of  the  energy  was  dissipated  in 
heat,  and  that  the  combined  mass  of  wheel  and  casing  pro- 
jected into  the  air  weighed  1,500  lb.,  we  find  the  height  of 
projection  to  be  430  ft.  It  is  good  cause  for  congratulation  that 
four-fiths  of  the  energy  was  dissipated. 


The  Matin,  of  Paris,  says  that  Admiral  Fournier  has  just 
discovered  a  formula  which,  given  the  lines  and  dimensions 
of  any  vessel,  will  render  it  possible  to  tell  beforehand  what 
power  will  be  required  to  steam  at  a  given  speed.  Admiral 
Fcurnier's  theory  has  recently  been  confirmed.  The  motor 
boat  Mercedes,  built  by  Lieutenant  Quernil  on  these  prin- 
ciples, easily  beat  another  boat  matched  against  her. 
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BRITISH  PATENTS  AND  BRITISH  INDUSTRIES: 
UNWORKED  PATENTS. 

The  somewhat  severe  handicap  under  which  some  of  our 
home  industries  suffer  by  reason  of  the  controlling  patents 
connected  with  them  not  being  worked  in  this  country  has 
been  for  a  long  time  keenly  recognised,  but  no  serious 
attempt  has  been  made  to  deal  with  the  difficulty  other 
than  by  providing  some  variation  of  the  means  for  securing 
compulsory  licenses  from  those  who  refuse  to  work  inven- 
tions in  this  country  to  meet  pressing  demands. 

The  broad  principle  underlying  the  grant  of  every  patent 
is  supposed  to  be  associated  with  extending  encouragement 
to  "  all  inventions  which  may  be  for  the  public  good."  It 
is  quite  true  that  the  inventor  resident  abroad  may  urge 
that  he  is  working  for  the  public  good  in  getting  his  inven- 
tion carried  into  effect  in  the  foreign  country  where  it  can 
be  most  satisfactorily  produced,  and  then  selling  it  probably 
at  lower  terms  to  those  desiring  it  in  our  own  country. 

We  consider  that  the  new  Patent  Law,  while  it  provides 
for  that  which  is  supposed  to  be  easier  means  for  obtaining 
compulsory  licenses,  does  not  go  to  the  whole  root  of  the 
question  that  has  been  the  subject  of  misgivings  on  the 
part  of  many  connected  with  special  industries  in  this 
country.  It  is  a  freely-admitted  fact  that  many  patents  are 
secured  in  this  country  not  for  the  purpose  of  causing  any- 
thing to  be  manufactured  here,  but  for  securing  a  greater 
monopolised  market  to  th'e  foreigner,  who  has  his  plant 
in  one  country,  and  can  then  block  the  manufacturers  of 
this  country  by  preventing  them  from  manufacturing,  while 
at  the  same  time  getting  all  the  advantages  of  the  trade 
without  the  trouble  or  the  risk  of  having  to  make  an 
investment  connected  with  the  manufacture  outside  of  his 
own  country. 

The  procedure  under  the  new  Act  provides  that  those 
persons  aggrieved  and  interested  may  present  a  petition  to 
the  Board  of  Trade  alleging  that  the  reasonable  require- 
ments of  the  public  have  not  been  satisfied,  and  asking 
either  for  revocation  of  the  patent  or  the  granting  of  a 
compulsory  license.  This  petition  is  to  be  referred  to  the 
Judicial  Committee  of  the  Privy  Council,  and  an  inquiry 
will  be  conducted  with  the  assistance  of  counsel  and 
others  on  both  sides.  The  ])rocedure  is  such  that  the 
applicant,  desirous  of  obtaining  a  compulsory  license,  will 
practically  have  the  cost  and  expenses  of  that  which  will 
be  in  effect  a  serious  patent  action  before  he  can  hope  to 
secure  a  license  to  manufacture  in  this  country  under  the 
patent  that  has  previously  been  unworked.  So  costly  and 
uncertain  is  the  remedy  felt  to  be  that  manufacturers  suffer 
much  rather  than  invoke  the  aid  of  the  law  to  secure  that 
which  every  other  European  country  insists  upon  as  a 
condition  of  the  grant  of  any  patent. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  Copies  of  the 
Specifications  when  completed  and  published  will  be  foruaraed  post  free  for  lOd.  "upon  application  to  Messrs.  Marks  and 
Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  IS,  Southampton  Buildings,  Chancery  Lane, 
London,  W.C.  ;  13,  Temple  Street,  Birmingham ;  or  SO,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

837  A.  M.  PHILLIPS.    Cleaning  roots. 

949  M.  CASTELLON.    Decorticating  machines. 

1040  T.  P>.  SILCOCK.    Extraction  of  oil  from  seeds,  etc. 

1117  A.  LAKE.    Lawn  mowers. 


Arms  and  Ammunition. 

866    J.  T.  PEDDIE.    Rifle  sights. 

982    F.  STOLLE.    Apparatus  for  destroying  mines. 
1064    R.  H.  KJELLMAN.    Automatic  firearms. 
1203    R.  G.  E.  LECKIE  and  D.  WATSON.    Sights  for  guns. 
1223    A.    T.    DAWSON    and    (i.    T.    BtTCTHAJVL.  Breech 
mechanism  for  ordnance. 


Bottles,  Glass,  &c. 

889    II.  E.  WRIGHT.    Apparatus  for  cleaning  bottles. 

960    P.  H.  SIEVERT.    Glass-blowing  apparatus. 

992    L.   S.    CANCELLIERI,    A.   ('API'  ELLETTE,   and  S. 

CANTINI.    Stopper  for  bottles. 
995    G.   DAWSON.       Removing   screw  stoppers,   etc.,  from 

bottles. 

1(125    S.    J.   BRADLEY.       Controlling   flow   of  liquid  from 
bottles. 

1082    A.  E.  FROST.    Receptacles  for  liquids. 

1187    M.  TELFORD,    T.    GRIER,    and    G.    T.    M  VCKAY. 

Bottle- washing  appliances. 
1227    II .  HELLER.    Sealing  bottles  and  jars,  etc. 


Building  and  Construction. 

801    C.  F.  E.  SWINDON.    Apparatus  for  opening  and  closing 
windows. 

804  A.  KIEFER.  Concrete  junction  slab,  having  tie  wings. 
818    G.  ECKLES.    Bricks,  tiles,  etc. 

879  C.  J.  SCHULTZ.    Removing  and  preventing  the  forma- 

tion of  frost  incrustation  on  window  panes. 

880  A.  J.  JUNG.    Window-sash  fasteners. 
914    E.  W.  LANCASTER.  Baths. 

946  O.    JONES    and    H.    HARPER.      Preventing  down 

draughts  in  chimneys. 

947  C.  E.  MAGNINI.    Composite  roof  framing. 
987    A.  M.  GOVAN.    Window  blinds. 

1005    G.  P.   MESSENGER.       Revolving  cowl   bearings  for 
chimneys. 

1013    ADOLF   STEINER,    Window  improvements. 
1024    S.  R.  CARSON.      Joining  pieces  of  wood  or  similar 
material. 

1026    H.   MEINECKE.    Improved  fence  post. 

1105    A.  SAYERS.    Kitchen  ranges  and  boilers  therefor. 

1110  A.  DANSON.    Bridle  for  paint  brushes. 

1111  W.  T.  ROBERTSHAW.    Hinges  for  draught  excluders 

for  doors. 
1116    H.  J.  BLANC.    Sash  windows. 
1142    J.  B.  HANNAY.    Treatment  of  timber. 
1144    H.  JOHNS.  Gates. 
1168    W.  SHEPPARD.    Sash  fasteners. 

1188  J.  SMITH.  Syphon  flushing  arrangement  for  cisterns. 
1192    S.  LANG.    Platform  elevators. 

1196    R.  LEGGOTT  and  W.  &  R.  LEGGOTT,  LTD.  Open- 
ing and  closing  of  fanlight  frames. 


Chemistry  and  Photography. 

823    A.  BAYER.    Apparatus  for  analysing  gases. 
828    M.   SHORT.    Flash-light  apparatus.' 
847    H.  E.  NEWTON  (The  Barbcnfabviken  vorm  F.  Boyes 
<5s  Co.,  Germany).    New  tetrazo  dyestuft's. 


853    J.     Y.    JOHNSON.      New    compound    and  colouring 
matters  therefrom. 

961  N.  H.  M.  DEKKER.    Treatment  of  metallic  compounds 

of  sulphur,  arsenic,  and  antimony. 

962  H.  J.  II ADDON  (M.  Dekker,  France).      Treating  sul- 

phurous and  antimonious  minerals. 
1033    F.  LEES  and  J.  P.  JACKSON.    Filtering  funnels. 
1062    H.  E.  NEWTON  (The  Farbenfabriken  vormals  F.  Boyes 

&  Co.,  Germany).    Manufacture  and  production  of 

oxyanthraquinones. 
1102    S.    HALSTEAD.      Combined    chemical    and  physical 

benches. 

1106    C.  D.  ARCARI.    Aerating  and  earbonating  liquids. 
1139    K.  KAISER.    Producing  ammonia. 
1156    O.  KUNZ.    Dyeing  machines. 

1202    H.  BIRKBECK  (E.  B.  Burboni,  France).  Non-inflam- 
mable benzine. 


Coin  Freed  Mechanism  and  Ca,sh  Register,  etc. 

861    A.   WHITAKER.    Automatically   receiving,  delivering, 
and  exchanging  tablets,  staff's,  or  the  like  on  railways. 
1008    R.   C.    GRIESBACIL.    Coin-freed  meters. 
1010    E.    H.    SPEAR.    Turnstile   ticket    or   cheque  issuing 
apparatus. 

1073    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric   Co.,    U.S.A.).    Prepayment  mechanism. 
1157    A.   SANTAMARIA.    Coin  holder. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

819    C.  R.  BLATHWAYT.    Brakes  for  cycles. 

840  A.  A.  WITHERS.    Bicycles  and  inflating  apparatus  for 

tyres  thereof. 

841  A.  A.  WITHERS.    Inflator  pumps  and  valve  couplings, 

and  connections  of  pneumatic  tyres  on  bicycles. 
920    A.  A.  COURTIER.      Free  wheel  and  back  pedalling 

brake  for  cycles. 
986    A.  W.  CHESTERMAN.    Cycle  pedal  plates.  . 
1165    A.  E.  PITTOCK.    Cycle  lock. 
1176    H.  A.  LAMPLUGH.    Rim  brakes  for  cycles. 


Electrical. 

839    A.  J.  BOULT  (E.  W.  Smith,  U.S.A.).    Electric  storage 

battery  negative  pole  plates. 
860    J.  A.  ORME.    Trolley  heads  for  overhead  systems  of 

electrical  traction. 
881    F.  WIELAND.      Indicating   consumption    of  electric 

energy  and  loss  of  current. 
923    F.  CONRAD.    Electrical  measuring  instruments. 
948    A.  B.  ZUBINI.    Electric  cut-outs  and  fuses. 
952    M.  LATOUR.    Electric  motors. 

954  A.  CHURCHWARD.    Vapour  electric  apparatus. 

955  S.  FERGUSON.    Vapour  electric  apparatus. 

956  H.  J.  WOOD.    Vapour  electric  apjiartus. 

991    J.  LEEMANN.    Electric  switching  apparatus. 

1004    W.  D.  S.  BROWN.    Dynamo  electric  machines. 

1009  C.  P.  ELIESON.  Connections  for  secondary  batteries 
or  accumulators. 

1015  A.  GALANTI  and  R.  BARRETT.  Electric  accumu- 
lators and  batteries. 

1017    A.  SARSEN.    Electrolytic  treatment  of  gases. 

1022.    J.  C.  DEAN.    Electric  switches. 

1065    M.  C.  BURT.    Incandescent  electric  light  bulbs. 

1072  R.  GERON  and  G.  H.  GERON.  Incandescent  electric 
lamps. 

1136    J.  R  YM  ER-JONES.    Electrical  condensers. 
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1153    O.  H.  BALDWIN.    Current  collecting  devices. 

]  154  O.  H.  BALDWIN.  Supplying  current  to  electrically- 
operated  vehicles. 

116t)    W.  SIMM  and  J.  S.  SELLERS.    Magnetic  separators. 

1173    F.  H.  LORING.    System  of  electric  current  generation. 

1190    F.  G.  CARTER.    Electric  igniter. 

1221    C.  W.  ATKINSON.    Electric  meters. 

1224    C.  J.  EARLL.    Trolley  retrievers  for  electric  tram  cars. 

1231  J.  G.  LORRAIN  (Societe  Anonyme  des  Allameurs- 
extinctours  Automatiques,  Switzerland).  Operating 
gas  taps  and  electrically  igniting  the  gas. 

Engineering  and  Mechanical. 

810    P.   W.   LOCKWOOD.      Couplings  and  fastenings  for 

steam-heating  tubes. 
835    E.  L.  C.  MOLLARD  and  G.  F.  GRIFFIN.  Condensing 

steam  and  generating  electricity. 

844  H.  T.  F.  TOMKINS  and  J.  S.  CASSAE.    Cocks  for 

delivering  liquids  at  high  pressures. 

845  F.A.BELLAMY.  Securing  flexible  tubes  to  metal  pipes. 
851  C.  COMSTOCK.  Lubricators  and  process  of  lubricating. 
864    E.  KIRCHNER.    Band  saws. 

869  M.  H.  COIGT.  Water  circulation  devices  for  steam 
generators. 

873  C.  VON  KNORRING  and  J.  NADROWSKI.  Power 
plants  working  with  steam  on  the  compound  principle. 

*7t    P.  B.  MICHEL.    Hand  lever  for  moving  wagons. 

907  J.  HOPKINSON  and  J.  HOPKINSON  &  CO.  LTD. 
Valves  and  cocks. 

912    G.  KING  and  S.  LAWSON.    Dump  cars. 

918  G.  SPARKS  and  F.  S.  E.  BOOTIIBY.  Hydraulic 
clutches. 

926    W.  H.  KELLER.    Handles  for  pneumatic  tools. 
928    J.  F.  SUMER.    Woodworking  machinery. 
939    J.  HOLMS,  jun.    Spreaders  for  draught  chairs,  etc. 
944    F.  ANDERSON  and  J.  S.  JARVIS.    Fixing  tappets  to 
stamp  steins. 

957  WARWICK    MACHINERY   CO.    LTD.  (The  General 

Electric  Co.  of  Schenectady,  U.S.A.).  Stop 
mechanism  for  elastic  fluid  turbines. 

958  WARWICK  MACHINERY  CO.  LTD.    (The  General 

Electric  Co.  of  Schenectady,  U.S.A.).  Governors  for 
elastic  fluid  turbines. 

959  H.  H.  FROST.    Joining  ends  of  tubes. 

970    A.  C.  HARRIS.    Capillary-attracted  condensation  gutter. 
973    J.  MAJOR.    Die  stocks. 
979    J.  TOON.    Computing  steel  yard. 
989    A.  W.  COOPER.    Improvements  in  turbine  engines. 
994    J.  B.  KUTTENDREIER.    Rope  gear  with  cone-shaped 
pulleys. 

997    T.  E.  BEAUMONT.    Centrifugal  lubricator. 
1003    P.  HEGEN.    Parallel  vice. 

1006  F.  W.  ROSSER.    Belt  fastener  for  V  belts. 

1007  C.  H.  SCOTT.    Steam  condensing  apparatus. 

1060    STOTHERT    &    PITT    LTD.,    and    E.  JULLIEN. 

Improvements  in  cranes. 
1092    G.  C.  MARKS  (W.  E.  D.  Stokes,  U.S.A.).  Guiding 

plungers  in  hydraulic  elevators 
1100    H.  S.  WTALKER  and  D.  HORSBURGH.    Steam  traps. 
1104    A.  BELDAM.    Engine  packing. 
1135    E.  COLINET.    Rotary  engines. 

1138    W.  H.  ALLEN  and  R.  W.  ALLEN.    Jet  condensers. 

1145  C.  H.  T.  ALSTON.  Transmitting,  accelerating,  retard- 
ing, stopping,  or  reversing  the  motion  of  shafts. 

1170  M.  NEILSON.  Machines  and  tools  for  forming  recessed 
or  raised  patterns  in  copper  plates. 

1198  K.  ROTHERHAM.    Lubricators  and  grease  cups. 

1199  P.  W.  NOBLE.    Mechanism,  particularly  valve  operat- 

ing mechanism. 

1204  R.  HUTCHINSON,  T.  H.  SUTCLIFFE,  H.  SHAW, 
and  M.  BROOMHEAD.  Gudgeons  and  bearing  for 
guide  rollers,  drums,  etc. 

1212  W.  H.  MUDDLE.  Adjustable  drill  for  drilling  iron  of 
any  description. 

1216    O.  R.  BECKER.    Metal  shearing  machines. 

1225    E.  DALCHOW.-  Steam  turbines. 


Engines,  Internal  Combustion. 

{See  also  Vehicles  for  Motor  Cars.) 

858  L.  J.  LE  PONTOIS.  Ignition  of  combustible  mixtures 
in  combustion  engines  and  apparatus  therefor. 

872    T.  D.  HOLLICK.    Internal-combustion  engines. 

883  R.  H.  JONES.  Immovable  contact  breaker  for  petrol 
or  gas  engines. 

934  G.  H.  NICHOLSON.  Igniting  internal  combustion 
engine  charges. 


936    J.  B.  BOWEN.    Internal  combustion  engines. 

968    W.  R.  MATHER.    Rotary  or  turbine  gas  or  oil  motor. 

993    R.  VOLKER  and  H.  A.  STONE.    Production  of  power 

in  two  or  four  cycle  system  motors. 
1035    H.  S.  MOORWOOD  and  J.  F.  BENNETT.  Improved 

carburetters. 

1083    J.  J.  H.  HETJN.    Improvements  in  explosion  engines. 
1217    A.  PELOUX.    Internal  combustion  motors. 
1219    G.  E.  WRIGHT  and  H.  PARKER.    Internal  combus- 
tion engines. 

1229    G.  YON  RIEDLL.    Two-stroke  cycle  internal  combus- 
tion motor. 


Engines,  Steam. 

805  W.  SHEDDEN.  Rotary  steam  engine  and  air  com- 
pressor. 

852    R.  A.  RAMSEY.  Engines. 

855  H.  B.  BOOCOCK  and  E.  H.  BOOCOCK  (La  Societe 
Anonyme  de  Broderic  Automatique,  France).  Steam 
engines. 

878  J.  SCHMIDT,  E.  BUSCH,  and  A.  LORBORG.  Steam 
engines. 

935  ALBANY  MANUFACTURING  CO.  LTD.,  and  F. 
LAMPLOUGH.    Operating  steam  engine  valves. 

996    C.  RUSSO  and  G.  F.  GRIFFIN.    Rotary  engines. 
1037    G.  HUHN.    Metallic  packing  for  piston  rods. 
1044    P.  E.  DOWSON.    Improved  piston  rings. 


Food  Products. 

825    C.  KOPLEK.    Nutritive  preparations. 

890    M.  TELFORD,    T.    GRIER,    and    G.    F.  MACKAV. 

Sterilising  milk. 
988    A.  J.  MURPHY.    Filtering  beer,  vinegar,  etc. 
1048    H.  F.  LANKOW.    Preserving  potatoes. 
1150    A.  BERNSTEIN.    Substance  having  the  properties  of 
egg  albumen. 

1214    R.  HUNT.    Maturing  of  new  whisky  and  grain  spirit. 


Furniture  and  Domestic. 

803    J.  W.  WORDLEY.    Fastening  brush  handles. 

882    L.  A.  CURTIS  and  G.  F.  RITSO.    Toilet  reflector. 

893    D.  P.  EDWARDS.    Bed  mattresses. 

1020    C.  BROADHEAD  and  S.  HARRIS.    Knife  and  fork 
cleaner. 

1029  F.  HUNT.    Safety  apparatus  for  ironing  machines. 

1030  L.  SAVAGE.    Cooking  utensils. 

1053    McION  J.  D.  CARTER.    Toilet  powder  paper. 

1089    C.  W.  JACKSON.    Cooking  utensils. 

1112    THE  KEIGHLEY  IRON  WORKS  SOCIETY  LTD., 

and  H.  LLJND.    Wringing  and  mangling  machines. 
1124    A.  THATCHER.      Spring  adjustable  rings  for  curtains, 

etc. 

1151    M.  H.  OWENS.    Reversible  seats. 

1218    S.  BUD  and  A.  KARI.    Shaving  brushes. 

1233    F.  W.  CLEVELAND.    Brushes,  cleaning  pads,  etc. 


Hardware. 

821    J.  B.  BRUCE.    Suspensory  rails  and  brackets  for  show 
frames. 

857    R.  FRYER.    Rotary  device  for  polishing  table  knives, 

forks,  and  spoons. 
876    L.  LEFERRE-ATILE  and  E.  LEFIERRE.    Trays  for 

baking  biscuits. 
892    J.  J.  JAMES  (Jutsou  &  Co.).    Stair-rod  eyes. 
906    C.  A.  HEINEMANN.    Iron  and  steel  inlaid  boot  and 

shoe  soles. 

925    A.    OEKESCHLAGER.    Pince-nez  frames. 

938    H.  A.  SMITH.    Lid  for  paint,  etc.,  tins. 

943    F.  W.  GOSTICK.    Metallic  boxes. 

950    L.  S.  WILKS.    Bell  pushes,  door  knobs,  etc. 

974    F.  W.  LEES.    Tap  connections  for  barrels,  tanks,  etc. 

977    S.  SIMONS.    Paint  pots,  cans,  etc. 

1036  A.  W.  SOUTHGATE  and  F.  SOUTHGATE.  Floor 
and  standard  lamps. 

1057  J.  G.  CARTWRIGHT,  and  OXHYDRO  FUEL 
ECONOMISING  CO.  LTD.  Fire  grates  for  cook- 
ing ranges. 

1099    C.  P.  STANIFORTH.  Razors. 

1103    W.  II.  JONES  and  B.  II.  JONES.    Metal  box. 

1123    J.  MURRAY.    Common  pins. 

1125    A.  FORSTER.    Horse  shoes. 
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1178  R,  L.  ANTROBUS.    Fastenings  for  safety  pirns. 

1179  R.  L.  ANTROBUS.    Safety  pins. 

1207    C.  H.  SEBRY  and  R.  C.  SEBRY.    Loeks  aud  latches 
(permutation). 


Heat,  Light,  and  Ventilation. 

[Including  Gas  Manufacture.) 

806    J.  G.  S TATTER.    Acetylene  generators. 

817    R.  GRIFFITHS  and  T.  ADDISON,    lllumiuated  rain? 

bow  signs. 
637    B.  JACOB.  Matches. 

846    E.  W.  GILBERT.    Intermittent  gas  lighting. 

848    T.  G.  LUSON.    Operating  gas  valves. 

871    A.  BROCK.    Pyrotechnic  signal  lights. 

887    A.  CONNELY.    Steadying  incandescent  mantles. 

000    E.    BRTJMFITT.      A   receptacle   for  catching  melted 

grease  from  candles. 
913    A.  E.  MORE  and  A.  DARCH.    Heating  motor  or_©fchcr 

vehicles. 

DIG    E.  C.  MAY.    Making  fuel  from  garbage'. 

024    THE  CHALK  POWER  GAS  SYNDICATE  LTD.,  and 

G.  LEAVIS.    Manufacture  of  producer  gas. 
037    R.  STURGESS.    Gas  stoves. 

063    GLUGLICHT  GESELLSCHAFT  UNION,  HAFTUNG. 

Gas  cocks. 

034    J.  E.  DOWSON.    Gas  generators. 
080    T.  THORP.    Gas  pressure  regulators. 
1019    A.   DIEDERICK.    Automatically  regulating  the  heat 

from  gas  ovens,  etc. 
1027    R.  DEMPSTER  &  SONS  LTD.    Means  for  feeding  coal, 
etc.,  to  gas  retorts. 

C.  K1RBY.    Instantaneous  water  heater. 
L.  MISSIN,  G.  B.  JONES,  and  J.  K.  EDWARDS. 

Lamps  for  burning  liquid  combustibles. 
G.  H.  BIBLE.    Thermal  gas  cut  off. 

D.  J.  PLATTS.    Inverted  incandescent  gas  burners. 
J.  SANDMANN.    Making  fire  bricks. 
R .  S.  BENSON.    Change  valve. 

J.  J.  CART  WRIGHT  and  THE  OXHYDRO  FUEL 
ECONOMISTR  CO.  LTD.  Fire  grates  for  cooking 
and  heatiffg  ranges. 

CASSENS.      Conducting    combustion    in  boilei' 
furnaces. 

SIR  A.  S.  HASLEM.    Drying  and  cooling  air. 
A.  BEELL1NG.    Consuming  smoke  in  stoves,  furnaces, 
etc. 

1232    F.  W.  CLEYELAND.      Incandescent  gas  mantles  for 
gas.  or  oil  burners. 


1038 
1086 

1094 
1113 
1127 
1172 
1205 


1210  W 


1211 
1228 


Jewellery,  Clocks,  and  Music. 

{Including  Plionographs,  etc.) 

808  J.  H.  MURRAY.    Cuff  links  and  studs. 

894  H.  HODGETTS.    Sleeve  links. 

002  H.  A.  TRIGGS  and  L.  E.  PNEDON.  Clocks. 

904  G.  C.  MARKS  (American  Graphophone  Co.,  U.S.A.). 

Phonic  apparatus. 

905  G.    C.    MARKS    ("  High-am-a-Phone  Co.,"  U.S.A.). 

Phonic,  apparatus. 
1042    S.  WILCOX.    Improved  lockets  and  pendants. 
1091    H.  H.  NEILSON.    Improvements  in  mouth  organs. 
1121    Wr.  McMILLAN.    Balance  levers  of  watches  and  clocks. 
1201    W.  K.  MENNS.  Clocks. 


Leather  Goods,  including  Machinery. 

884  F.  DIBBLE.    Improved  shoe. 

929  J.  SKINNER.    Boots  and  shoes. 

951  J.  LEWIN.    Improvements  in  boots  and  shoes. 

1131  W.  WEEKES  and  J.  LAWSON.    Driving  belts. 

1158  G.  NICHOLAS.    Softening  and  preparing  leather. 


Medical. 

1163    E.  ELLIS  and  E.  ELLIS.  Ointment. 

Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

969    J.  H.  HARRISON.    Cupolas  for 'melting  blast-furnace 

slag. 

1016    S.  O.  COWPER-COLES.    Manufacture  of  metallic  wire 
or  strip. 


1069  J.  CUNNINGHAM.  Means  for  securing  and  aligning 
moulding  flasks. 

1160    W.  HINSELMANN.    Mining  struts  or  props. 

1209  J.  F.  C.  ABELSPIES.  Ore  concentrating  aud  amal- 
gamating table. 


Optical,  Mathematical,  etc.,  Instruments- 

800    A.  W.  MALEY.    Indicating  scale  measurer. 

932    J.  AITCHISON.    Prismatic  binoculars  and  telescopes. 


Printing  and  Typewriting. 

820    F.   WAITE  and  WA1TE  &  SAVILLE  LTD.  Platen 

printing  machines. 
917    II.  C.  MITCHELL.    Improvements  in  type. 
1011    BENNETT  BROTHERS  LTD.  and  ALFRED  JOHN 
HUCKMAN.      Feeding    mechanism     for  cylinder 
printing  presses. 
1092    G.  C.  MARKS  (Hammond  Typewriting  Co.,  U.S.A.). 
Winding  and  supply  roll  for  typewriter. 
D.  GESTETNER.    Stencil  printing  frames. 
F.  ELLAM.    Stencil  duplicating  machines. 


1133 
1146 


Railways  and  Tramways. 


92 


w. 


1023 
1079 

1137 
1171 
1174 
1195 


ROBINS  and  W.  PHILLIPS.  Railway  rails  and 
chairs. 

090    A.  H.  GAWTHORP.    Route  and  destination  indicator 
for  trains,  trams,  or  stations. 
Wr.  GREEN.    Train  and  tram  car  advertiser. 
GESELLSCHAFT  ALLG EMEINE  ELECTRKTTATS. 

Electric  distribution  in  tram  lighting. 
C.  J.  SANCTO.    Railway  carriage  windows. 
F.  S.  SMITH.    Railway  signalling  apparatus. 
V.  G.  SIRONI.    Rail  joints. 

J.  W.  MICKLETHWAIT.    Railway  wagon  coupler. 


Sanitation- 

(Including  Building  and  Hardware.) 

832    A.  LAVARD.    Garbage  holding  attachments  for  kitchen 
sinks. 

942    W.  R.  RENSHAW.    Distributing  sewage  over  bacteria 
beds. 

999    S.  T.  HARRAP  and  S.  W.  BUCHANAN.  Apparatus 

for  reducing  humidity  of(  air. 
1043    J.  BIRTWISLE.    Extracting  dust  from  carpets. 
1066    C.  E.  WILSON.    Apparatus  for  separating  dust  from 

air. 

1101    E.  H.  HOW^ATSON.      Automatic  brush  for  sweeping 
sewage  screens. 

1143    H.  W.  TAYLOR.    Contact  beds  and  percolating  filters. 
B.  G.  SMITH.    Pipe  fittings  for  baths. 


1181 


Shipbuilding  and  Navigation. 

• ,.-._»'-  ■ 

875    A.  G.  M.  MICHELL.    Thrust  bearings. 

885    E.  McRAE.    Boat  motor,  rudder  combined. 
1001    E.  H.  ARCHER.    Improved  construction  of  mast. 
1080    R.  A.  PERRY.    Dredger  vessels  and  apparatus. 
1087    W.   PETERSON.    Navigable  vessel  improvements. 
1132    C.  G.  C.  C,  TAYLOR.    Coaling  ships  from  colliers 
1140    A.  GAMBIN.  Propellers. 

1162    J.  W.  MACKENZIE  (R.  W.  Shaw).  Propellers. 
1191    J.  HANNAN.    Raising  sunken  shi])s. 


Spinning,  Weaving,  and  Allied  Trades. 

807    G.  MORRIS.    Doubler  for  co'tton  goods  selvedges. 
816    J.  PATON.    Breaking  and  decorticating  flax. 
842    W.   SPIERS.      Knitted   goods    and   means  employed 
therein. 

895    H.  J.  OLLARD.    Manufacture  of  woven  belts  and  bands. 

897    T.  PICKLES.    Checking  flight  of  shuttles  in  looms. 

909    N.  P.  PEARSE.    Machine  for  treating  fibres. 

971    H.  YATES.    Warp  regulating  mechanism  for  looms. 

978    T.  E.   MITCHELL.      'Shuttles  and  shuttle  actuating 
mechanism  for  looms. 
1032    G.  H.  HODGSON  and  G.  HODGSON  LTD.  Improved 

dobbies  of  looms. 
1074    J.  C.  POTTER.    Improvements  in  spinning  spindles. 
]<»7.~>    J.  C.  POTTER.    Improvements  in  spinning  spindles. 
1076    J.  C.  POTTER.    Improvements  in  spinning  spindles. 
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1120  J.  T.  MOORE  and  J.  S.  MOORE.  Washing  and  dry- 
ing of  fabrics. 

1134    G.  TOMKINSON  and  H.  YOUNG.  Looms. 

1167  J.  H.  DAWSON  and  K.  BANCROFT.  Locking  a  door 
on  carding  engines  whilst  the  strap  is  on  the  fast 
pulley,  and  locking  the  strap  on  the  loose  pulley 
whilst  the  door  remains  open. 

1180  J.  DUNCTJFT  and  WALLSHAW  LTD.  Doubling 
frames. 

1186    C.  H.  ROTH.    Shuttles  for  looms. 

1193    C.  RADCLIFFE.    Scutchers  and  lap  machines. 


Stationery  and  Paper. 

824    H.  MULLER.    Improvements  in  fountain  inkstands. 
850    W.  E.  RICHARDS  and  G.  J.  STEVENS.  Binding 

magazines  and  books. 
854    B.   J.  B.  MILLS  (B.   A.  F.   L.   Fabrick,  Germany). 

Machine  for  perforating  paper. 
868    R.  A.  HAMILTON,  W.  IRVINE,  and  J.  P.  SEIN. 

Fountain  pens. 
911    R.  McK.  McLENNAN.  Calendars. 

965    H.  BARISCH  and  F.  SCHINDLER.  Improvements 

in  note  books. 
983    W.  R.  BAMBER.    Unsteamable  envelope. 
998    W.  P.  BATES.    Labels  and  tags. 
1078    R.  W.  BARKER.    Quick-opening  book  wrappers. 
1208    J.  M.  CARPENTER.    Price  tickets  or  labels. 
1226    E.    L.  WHITE.      Pictorial    post    cards,   view  books, 
almanacks,  show  cards,  etc. 


Steam  Boilers  and  Fitting's. 

809    D.  W.  FRANCIS  MAXWELL.    Water-tube  boilers. 
813    A.  WHITLOCK  and  E.  CARR.  Boilers. 
831    CIRCULATORS  LTD.  and  H.  SCHOFIELD.  Steam 
boilers. 

1108    S.  FOX  and  THE  FIRM  OF  HARTLEY  &  SUGDEN 

LTD.    Cast-iron  sectional  boilers. 
1115    R.  H.  ANDERSON.    Boiler  furnace  fire  bars. 
1185    H.  CRUSE.    Joints  between  the  tubes  and  drums  of 

water-tube  steam  generators. 
1222    P.  A.  C.  BATES.    Fastening  device  for  articles  of  dress. 


Toys,  Games,  and  Sport. 

826   E.  TAYLOR.    Golf  tee. 

836    E.  M.  WILDEY.    Mechanical  race  game. 

843    J.  W.  C.  LANGFIELD.    Card  games. 

849    A.    E.    ELLEN    (H.   P.    Johnson,    India).  Timing 

apparatus  for  use  in  "bridge." 
856    A.  H.  LUCAS.  Game. 

910    E.  M.  WILDEY.    Improved  roundabout  or  merry-go- 
round. 

919    P.  ROYER.    New  game. 
941    J.  H.  MAGUIRE.    Amusement  apparatus. 
976   J.  C.  BOSWELL.    Apparatus  used  in  public  amuse- 
ments. 

1012    J.  H.  REEVES.    Fortune-telling  toys. 

1018    S.  S.  ANDERSON.    Attaching  skis  to  the  feet. 

1034    A.  DICKSON.    Improved  footballs. 

1039    W.  BADEN-POWELL.    Fishing  float. 

1058    T.  TEMPERLEY.    Vaulting  or  tumbling  toy. 

1070    R.  FREEMAN.    Game  sets. 

1095  S.  ALLCOCK  &  CO.  LTD.  and  S.  ALLCOCK.  Joint 

for  fishing  rods. 

1096  S.  ALLCOCK  &  CO.  LTD.  and  A.  WILLIAMS.  Arti- 

ficial fishing  bait. 

1097  S.  ALLCOCK  &  CO  LTD.  and  0.  H.  SUCH.  Fish 

kettle  or  vessel  to  carry  small  live  fish. 
1155    R.  J.  G.  SMITHSON.    Attachments  to  football  boots. 
1164    B.  COHEN.    New  war  game. 


Tyres. 

867    P.  E.  DOOLITTLE.    Pneumatic  tyres. 

908    A.  T.  COLLIER  and  THE  REILLOC  TYRE  CO.  LTD. 
Elastic  tyres  and  wheels  for  vehicles. 

933    J.  J.  B.  CAMPLING.    Tyres  for  road  vehicles.  ■ 
1028    R.  and  R.  ALLEN  (E.  Moody).    Tyre  heating  furnace. 
1041    W.  WALKER,  jun.    Pneumatic  tyres. 
1052    T.  J.  BRIANT.    Pneumatic  tyres. 
1061    W.  H.  ELGOOD.    Tyres  for  vehicle  wheels. 
1071    J.  F.  RUDHAM.    Non-slipping  tyres  for  motor  cars. 
1085    H.  TORLEY.    Elastic  tyres. 
5 


1119    C.  CHALLINER.    Securing  rubber  tyres  to  wheels. 
1126    P.  WILLIAMS.    Tyres  for  bicycles. 
1206    P.  G.  HEDGES.    Preventing  side-slipping  of  pneumatic 
tyres. 


Vehicles,  Wheels,  etc. 

802    C.  R.  DAVIS.    Mud  guard. 
812    J.  H.  McLEAN.    Motor  car  control. 
830    W.   H.    LONDEN.    Stopping   the  skidding  of  motor 
carriages. 

833  H.  W.  STANER.    Means  for  preventing  side  slip. 

834  N.  CRANE.    Two-speed  gear  and  free  engine  mechanism 

for  use  on  road  vehicles. 
862    A.  PENST.    Vehicle  wheels. 

888    D.  W.  HOLT.    Apparatus  for  recording  time,  distance, 

and  speed  of  motor  cars,  etc. 
891    H.  ORLEY.    Means  for  facilitating  propulsion  of  wheels. 
921    J.  JACKSON.    Silencers  for  motor  vehicles. 
930    F.  E.  CAIRNES.    Variable  speed  gears. 
981    T.  GARE.    Silent  and  resilient  vehicle  wheels. 
1031    D.  D.  JONES.    Rim  for  velocipede  wheels. 

1045  P.  ROBIN.    Apparatus  for  deadening  mechanical  shocks 

in  moving  vehicles. 

1046  P.  ROBIN.    Apparatus  for  deadening  mechanical  shocks 

in  moving  vehicles. 

1047  PIERRE  ROBIN.    Apparatus  for  deadening  mechanical 

shocks  in  moving  vehicles. 

1056  H.  G.  MULLINER  and  G.  H.  SMITH.  Shield  for 
steering  wheels  of  motor  vehicles. 

1067    W.  CORFE.    Coupling  for  motor  cycle  belts. 

1098    W.  A.  STUBBS.    Wood  wheels  with  metal  hubs. 

1107  SIR  F.  RIPLEY,  BART.,  and  C.  T.  S ANTLER.  Auto- 
matic non-skid. 

1109    H.  WOOD.  Brakes. 

1149    F.  W.  HEDGELAND.    Motor  road  vehicles. 

1159    G.  F.  H.  SMITH.    Speed  indicators. 

1194    J.  HARGREAVES,  jun.    Wheels  of  road  locomotives. 

1215    A.  C.  ROWSON.    Hand  tracks. 

1230  T.  M.  LEWIS  and  A.  GOODWIN.  Driving  gear  of 
motor  cars. 


Wearing  Apparel. 

814    E.  E.  WOOD.    Cuffless  shirt  sleeves. 

820    E.  J.  VALLACK  and  W.  E.  VALLACK.  Garment 

for  motoring  or  travelling. 
822    A.  E.  LOWENTHAL.  Leggings. 
838    A.  G.  BROOKES  (D.  Craig,  U.S.A.).  Respirators. 
863    A.  SCHWIEGER.    Collar  studs. 
877    F.  SPRUNG.    Braces  or  suspenders. 
898    W.  C.  SAXBY.    Lace  hold  to  prevent  boots  untying. 
901    L.  ELLISON.    Caps  or  like  wearing  apparel. 
927    B.   COHEN.    Cutting  sun-ray  skirts. 
940    R.  P.  BROWN.    Safety  pins. 

984.    MARY  E.    NICHOLAS.    Safety  brooch  fastener. 
985    A.  WILSON  and  CHARLES  BLYTH.    Means  for  pack- 
ing felt  hats. 
1002    E.  M.  O.  WILLES.    Hat  pad. 

1014    KIRBY,  BEARD,  &  CO.  LTD.  and  J.  B.  HAWKINS. 
Corset  protectors. 

1049  E.  A.  GUINZBURG.    Garment  supporters. 

1050  E.  G.  TEBBUTT.    Improved   button  and  means  for 

attaching  and  detaching. 
1059    J.  GARDNER  and  J.  CLOUGH.    Fasteners  for  boots, 
shoes,  etc. 

1063  J.  F.  MARTIN.  Manufacture  of  hair  wavers  and  curlers. 
1128    L.    J.    CRITCHER  and  J.  WILCOX.  Combination 

under  garments  for  ladies'  use. 
1141    F.  W.  SCHROEDER.    Protecting  trousers  from  mud. 
1182    J.  S.  WALLEY.    Fastenings  for  leggings. 
1189    S.  MACNAMARA.      Holding  wrist  cuffs  in  position 

when  being  worn. 
1197    R.  M.  APPLETON.      Chest  protecting  knitted  under 
garments. 

1213    J.  A.  CORAH  and  COOPER,  CORAH,  &  SONS.  Hose 
and  half  hose. 


Miscellaneous. 

811    J.  RILEY.    Stenter  clips. 

815    T.  E.  JONES.    Revolving  tubee  for  moving  figures. 
859    G.  BABZ.    Device  adapted  to  be  fixed  on  mangers  or 

the  like  automatically  winding  up  slack  of  horse 

halter. 

865    J.    GAYLEY.    Extracting  moisture  from   air  for  use 
in  the  arts. 
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870  P.  G.  WIPPERMANN.  Mouth  protector  and  register- 
ing devices  applicable  to  drinking  vessels. 

886    W.  H.  WATSON.    Advertising  device. 

896  J.  ULLMAN.  Unpickable  seal  for  pockets,  sacks, 
bottles,  etc. 

899    J.  WHITE.    Tell-tale  for  recording  pressure  and  periods 

occupied  in  beating  pulp. 
903    E.  D.  GRUMBAR.    Boot  polishing  outfit. 
915    M.  W.  BEEMER.    Dashers  or  beaters. 
931    G.  C.  DOWNING  (Dinie  Match  Co.,  U.S.A.).  Match 

box  machines. 

945    S.  SYMINGTON.    Measuring  quantities  out  of  a  bottle. 

953    H.  C.  DEHN.    Measuring  vessels  for  liquids. 

966    S.  SCOTTER.    Improved  fire  escape  shoot. 

972  J.  GREENSWEIG.  Laying  and  forming  cloth  strap- 
pings for  tailors,  etc. 

975    LUIGI  CEREBOTANI.    Distance  meters. 
1000   P.  SCHMIDTT,  R.  SCHOTT,  and  A.  SCHILDORPER. 

Winding  apparatus  for  band  coils,  tubes,  etc. 
1021    E.  GUILETTI.    Operating  stages,  etc.,  of  theatres. 
1051    A.  RIEHL.    Funnel  for  blotting  purposes. 

1054  W.  P.  NOLAN.    Ticket  dater. 

1055  J.  H.  HANNAY.    Apparatus  for  determining  the  open- 

ing of  pigeon  traps. 
1068    H.  H.  LEA.    Tobacco  pipe,  cigarette,  and  cigar  holders. 
1077    E.  A.  TORDYCE.    Pneumatic  despatch  tube  apparatus. 
1081    A.  G.  RATZKY.    Cigarette  filling  machines. 
1084    J.  WEISS.    Flying  machines. 

1088    J.  EDWARDS.    Advertisement  show  cards  and  tablets. 

1090  A.  C.  BARONIO.  Stenographic  recording  and  steno- 
telegraphic  transmitting  and  recording  system. 

1114  S.  V.  KAY  and  KAY  BROS.  LTD.  Temporarily  clos- 
ing the  holes  perforated  in  the  lids  of  dredger  boxes. 

1118  M.  MENDEL.  Tobacco  pipes,  cigar  holders,  cigarette 
holders,  etc. 

1122    G.  E.  HORMBREY.    Weighing  apparatus. 

1129  J.  ETJMAN.    Conveying  and  filtering  liquids. 

1130  J.  TIDDESLEY.    The  smoker's  comforter. 

1147  E.    M.    CAFFALL.      Rubbing,  cleaning,  or  polishing 

surf  cicGS 

1148  J.  PETER.    Plan  sifters. 

1152    A.   E.   WITHERS.    Displaying  advertisements. 

1161    J.  MULLER.    Glass  shades  for  edibles. 

1166    F.  H.  GEORGE.    'Bus  and'tram  ticket  clip. 

1175    P.  C.  STEPHENSON  and  E.  B.  LAIRD.    Twine  holder. 

1177    J.  R.  HATMAKER.    Cylinder  drying  machines. 

1183  C.  A.  AIR.    Standards  or  posts  for  wire  fencing. 

1184  T.  E.  MILLINGTON.    Button  stick. 

1200-  J.  B.  SCAMMELL  and  E.  A.  MUSKETT.  Insulating 

and  waterproofing  compositions. 
1220    D.  IVE.    Fastening  the  heads  of  tail  hammers. 


EXPERIMENTS  WITH   HIGH-SPEED  STEEL 
DRILLS.* 

The  introduction  of  the  high-speed  twist  drill  into  modern 
machine  shop  practice  has  brought  with  it  many  new  prob- 
lems, and  the  tests  recorded  in  this  paper  were  designed  to 
supply  some  definite  data  on  the  subject. 

In  order  to  measure  the  twist  or  moment  and  the  thrust  of 
the  drill  an  apparatus  was  devised  to  go  on  the  table  of  a 
milling  machine,  the  drill  being  held  in  a  chuck  in  the  mill- 
ing machine  spindle.  The  apparatus  is  in  effect  a  double 
dynamometer.  It  consists  of  a  chuck  with  trunnions,  mounted 
on  roller  bearings  so  that  it  is  free  to  revolve  about  its 
axis ;  at  the  same  time  it  is  free  to  move  in  the  direction  of  its 
axis,  being  mounted  on  a  carriage  which  is  on  rolls  resting 
on  the  frame  of  the  machine.  This  frame  was  placed  on  the 
table  of  a  milling  machine,  so  that  the  axis  coincided  with 
the  centre  line  of  the  drill,  which  was  driven  by  the  spindle 
of  the  milling  machine.  The  thrust  of  the  drill  is  trans- 
mitted through  the  trunnion  of  the  chuck  to  a  plunger,  which 
is  fitted  to  a  long  cylinder  filled  with  oil.  At  the  end  of  this 
cylinder  is  a  smaller  one,  also  carrying  a  plunger.  This  small 
plunger  is  attached  to  a  ball-bearing  piston  in  a  regular  indi- 
cator. The  drum  of  the  indicator  moves  proportionately  to 
the  feed,  so  that  the  card  taken  is  a  record  of  the  thrust 
during  the  drilling  of  a  hole.  The  chuck  is  held  from  turning 
by  a  steel  band,  which  is  attached  by  a  yoke  to  a  second 
indicator,  and  a  card  from  this  one  shows  the  twisting  moment 
at  each  stage  of  the  operation.  Both  indicators  were  cali- 
brated before  and  after  the  tests. 

The  correct  moments  were  obtained  by  hanging  known 
weights  over  the  chuck,  and  noting  the  rise  and  fall  of  the 


*  Abstract  of  paper  presented  by  W.  W.  Bird  and  H.  P.  Fairfield  before  the 
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pencil  point.  The  thrust  cylinder  was  placed  in  an  emery 
testing  machine,  and  known  loads  applied,  and  a  correspond- 
ing record  taken  on  the  cards.  From  these  tests,  curves  were 
plotted,  so  that  readings  from  the  cards  could  be  readily 
reduced  to  pounds.  It  was  decided  to  take  up  first  the  drilling 
of  cast  iron  with  high-speed  steel.  Blocks  of  soft  grey  iron 
were  obtained  and  tested  in  the  machine  itself,  so  as  to  get,  a 
number  for  each  set  of  experiments  as  near  the  same  degree  of 
hardness  as  possible.  A  f  in.  Novo  steel  drill  was  taken  as 
a  good  representative  of  the  new  steels. 

The  first  experiments  were  on  the  effect  of  speed  or  number 
of  revolutions  per  minute,  all  other  conditions  remaining  the 
same.  The  revolutions  were  varied,  from  140  to  600,  but  no 
material  difference  was  shown  by  the  cards  in  either  thrust 
or  twist.  In  other  words,  the  power  required  to  turn  the 
drill  varies  directly  with  the  number  of  revolutions,  while 
the  thrust  does  not  increase  with  the  speed,  but  depends  iqjon 
the  feed  or  the  advance  per  revolution. 

The  next  set  of  experiments  was  made  to  determine  the 
relation  between  thrust  and  feed,  the  revolutions  per  minute 
remaining  constant.  From  the  first  set  of  experiments  it 
was  shown  that  the  limit  of  speed  would  depend  upon  the 
endurance  of  the  drill,  and  with  heavy  feeds  420  revolutions 
was  not  far  from  this  limit.  Accordingly,  the  second  set  was 
run  at  this  speed,  which  for  a  fin.  drill  is  about  70ft.  per 
minute  for  the  cutting  rate  for  the  outer  edges,  and  for 
"020  in.  feed  a  rate  of  drilling  of  about  8  in.  per  minute.  The 
range  of  feed  was  taken  from  "004  to  020  in.  per  revolution, 
the  drill  at  the  coarest  feed  being  somewhere  near  its  limit. 
These  feeds  were  all  positive,  a  train  of  gears  being  sub- 
stituted for  the  regular  belt  drive.  The  following  table  shows 
the  results : 

Table  I. 


Feed — inches  per  revolution — 


•004     '006     '008  -010 

•012 

014 

•016 

•018 

•020 

Thrust — total  in  pounds — 

240      280      330  360 

410 

460 

525 

620 

725 

Moment — total  in  inch-pounds- 

55        67       83  92 

103 

115 

124 

132 

138 

The  figures  in  regard  to  moments  indicate  that  less  power 
is  required  to  dri'l  a  given  hole  in  a  given  time  by  increasing 
the  feed  per  revolution  rather  than  by  increasing  the  revolu- 
tions. For  example,  to  drill  a  hole  in  a  1  in.  plate  in  ten 
seconds  could  be  done  by  running  the  drill  600  revolutions 
per  minute  and  feeding  010  in.  per  revolution,  but  would 
require  more  power  than  by  running  at  300  revolutions  with 
a  feed  of  020  in.  The  question  of  proper  angle  of  drill  was 
next  considered,  and  a  set  of  experiments  made  with  a  constant 
speed  and  feed,  the  half  angle  varying  from  37  deg.  to  70  deg., 
22  deg.  less  and  11  deg.  more  than  the  standard  59  deg. 
The  following  table  shows  the  results : 

Table  II. 

Angle  of  drill,  deg   37     45     50     55     59      65  70 

Thrust  in  pounds    215    225    240    260    290    325  375 

It  was  found  that  with  the  drill  ground  with  a  smaller 
angle  than  59  deg.  there  was  less  thrust,  but  when  the  angle 
was  as  small  as  37  deg.,  however,  the  drill  would  not  stand 
up  on  repeated  work.  At  45  deg.  it  seems  to  do  the  work  as 
well  as  at  59  deg.,  and  with  much  less  thrust.  This  would 
suggest  a  change  in  the  standard  angle  for  the  new  steels. 
The  moment  for  the  various  angles  remained  practically 
constant,  so  that  the  driving  power  does  not  change  with  the 
angles  of  ths  drill. 

Another  interesting  point  in  drilling  which  can  be  shown 
with  this  machine  is  the  effect  of  first  removing  the  centre 
of  the  hole  by  the  use  of  a  small  drill.  Ten  holes  were 
drilled  in  a  bar  of  cast  iron  with  small  drills,  ranging  from 
No.  53  to  Jin,  in  diameter,  and  then  each  one  counter-bored 
with  a  fin.  drill  at  420  revolutions  per  minute,  and  a  feed  of 
008  in.  per  revolution. 

Table  III.  gives  the  thrust  in  each  case,  and  shows  that  a 
hole  '!,„  in.  in  diameter  takes  off  about  one-half  the  thrust 
for  a  fin.  drill. 

Table  III. 

Size  of  first  hole — ■ 

OOO  -0595  -0760  0935  120  "157  "189  '221  '250  '375  "50 
Thrust  for  counterbore — 

340     190     180     170     155     145     130     120      90      70  30 


The  Engineering  Standards  Committee. — Mr.  James  C. 
Inglis,  general  manager  of  the  Great  Western  Railway,  has 
been  nominated  by  the  Council  of  the  Institution  of  Civil 
Engineers  as  one  of  their  representatives  on  the  Engineering 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  February  21st,  1905,  and  any  person 
projierly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  lOd.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1903. 

19620    POLLARD.  Turbines. 

Steam  enters  at  one  end,  and  passes  through  inclined 
ports  in  the  first  stationary  ring,  and  is  thereby  directed 
upon  pcrts  in  the  first  movable  ring.      Stationary  and 


movable  rings  alternate,  and  the  number  of  ports  in  each 
ring  is  exceeded  by  the  number  in  the  next  ring,  as  shown 
diagrammatically  in  the  lower  drawing.  The  object  is  to 
expand  into  more  pockets  in  each  succeeding  ring. 

21974    HAGEN.    Variable  speed  gear  for  motor  cars  and  the 
like. 

In  driving  gear  employing  an  oscillating  lever  connected 
by  rods  to  clutches  on  the  rear  axle,  the  change  in  speed 
is  effected  by  altering  the  throw  of  the  crank  which 
operates  the  lever.    The  crank  pin  is  mounted  on  a  radial 


screw,  which  is  rotated  by  differential  gear  driven  off  the 
motor.      In  an  alternative  form  a  double-throw  crank 
drives  the  rods  direct,  the  two  crank  pins  being  both 
influenced  by  the  radial  screw. 
24287    BEREND  (Kueppers).    Gas  burners. 


24550  PHILLIPS  &  HILL.  Screws,  arm  knobs,  and  arms, 
and  the  manufacture  of  same,  as  used  in  coffins  and 
coffin  furniture. 

24839    WEBBER.  Windows. 

25706  CUNNINGHAM.  Apparatus  applicable  for  burning 
liquid  fuel.    [Post  dated,  December  18th,  1903.] 

A  series  of  pipes  fitted  with  cleaning  plugs  are  connected 
at  right  angles,  conduct  air  and  gasified  oil  into  a  chamber, 


orifices  being  arranged  in  this  chamber  so  that  the  gases 
are    impinged     among    the    said     tubes.      The  tubes 
are  arranged  in  a  compact  form,  and  can  be  easily  cleaned. 
27060    COTIS.    Arc  lamps. 

The  carbons  are  inclined  to  each  other,  and  a  block  A 
of  infusible  compound  is  placed  with  the  field  of  the  arc 


to  increase  the  power  of  the  light  by  its  incandescence. 
The  carbons  are  fed  forward  by  suitable  mechanism  and 
a  reflector  B  is  used. 

27072  FISH  &  PEACE.  Construction  of  a  pad  or  protector 
for  the  adbomen,  hips,  and  thighs  for  use  of  all 
kinds  of  players  in  the  game  of  cricket. 
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27199    LEWIS.    Electric  arc  lamps. 

When  using  single  coil  lamps  in  scries  it  is  difficult  to 

ensure  the  solenoid  cores  all  being  drawn  in  equally  to 

strike  the  arcs.    To  effect  this  each  core  A  is  connected  to 


one  end  of  a  lever,  pivoted  at  B,  and  being  rigidly  con- 
nected to  a  weight  C.  The  leverage  of  this  weight  ensures 
all  the  cores  rising  to  the  same  height. 

27264    THRING.    Sights  for  rifles  and  other  small  arms  or 
artillery. 

STEWART.  Foot  warmers  for  carriages  and  the  like. 
WARDEN-STEVENS.    Arrangements  for  prepayment 

or  automatic  supply  of  electricity. 
EYRE.    Appliance  for  prevention  of  side-slip  of  pneu- 
matic and  rubber  tyred  wheels. 
FAIRWEATHER     (Stromberg     Carlson  Telephone 

Manufacturing  Co.).    Electric  telephone  systems. 
JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture   and   production    of   hydroxyazo  colouring 
matters. 

FINKBEINER.    Fasteners  for  artificial  teeth. 
LEITNER.      Means    for    separating  and  supporting 

accumulator  plates. 
SCOTT.    Harvester  attachment  for  motor  vehicles. 
WALKER    &   BIDDER.      Apparatus   for  operating 
points  and  signals  on  railways,  tramways,  and  the  like. 

The  apparatus  is  worked  pneumatically,  the  illustration 
showing  the  operating  frame,  which  is  situated  in  the 
signal  cabin.  A  separate  controlling  cylinder  is  employed  for 
each  signal  or  set  of  points,  and  situated  near  them,  and 
is  connected  witli  its  own  operating  frame  by  pipes.  Each 


27308 
27316 

27320 

27330 

27372 


27376 
27339 

27433 
27493 


controlling  apparatus  is  provided  with  a  reciprocating  valve 
having  seven  ports;  one  connected  to  the  pressure  supply, 
two  with  the  distant  point  for  "flow"  and  "return,"  two 
with  releasing  cylinders,  and  two  for  exhaust. 

27519    ROSS  &  BANISTER.    Single  trigger  mechanism  for 
drop  down  small  arms. 


27513    B1CKERTON,  BRADLEY,  &  CLERK.    Internal  com- 
bustion engine  governors. 

In  order  to  obviate  wear  on  the  knife  edge  it  is  made 
to  engage  in  a  grooved  plate  on  the  governor,  and  the 
line  of  engagement  is  utilised  to  form  the  fixed  fulcrum 
of  a  bell-crank  lever,  a  roller  on  the  elbow  of  which  is 


rubbed  by  a  cam  on  the  half-speed  shaft,  the  free  round- 
nosed  end    of    the    bell-crank-  lever,    engaging  the  valve 
spindle.      The  bell-crank  lever  is  normally  carried  by  a 
Pivot  pin  on  a  pivoted  bracket,  which   also  carries  the 
knife,  and  is  influenced  by  a  spring. 
27517    PICARD.    Automatic  detartrating  apparatus  for  the 
feed  water  of  steam  generators  and  water  for  other 
industrial  purposes,  the  apparatus  also  serving  as  a 
condenser.    [Date   applied  for  under  International 
Convention,  December  17th,  1902 1 
27578    POTTER.    Percussion  hand  tool. 

The  machine  consists  of  a  cylindrical  outer  casing,  where- 
in are  drilled  constant  pressure  and  exhaust  ducts,  one 
end  being  provided  with  a  handle  connected  to  the  means 
for  admitting  the  motive  fluid,  the  other  end  provided  with 
a  socket  for  containing  the  tool.    The  casing  forms  a  shell 
for  the  valve  cylinder,  in  which  works  the  piston  or  striking 
member,  which  by  suitable  means  is  given  a  partial  rotary 
motion,  which  brings  the  ducts  into  communication  witli 
either  constant  pressure  or  exhaust. 
27612    TURNER.    Cigar  rolling  machines. 
27624    KLABER.    Stencil  duplicating-  apparatus. 
27783    ROMANOFF    (LONDON)  SYNDICATE   LTD.  (Dc 
Romanoff).      Storage  batteries   or  electrical  accu- 
mulators. 

A  series  of  superposed  shallow  trays  A  (shown  also  in  plan) 
rest  on  separating  strips,  and  are  formed  of ,  insulating 
material.    In  each  tray  are  arranged  positive  and  negative 


ii 

t 

i 
( 

elements,  or  grids,  separated  by  ribs  B,  and  all  the  nega- 
tive elements  are  connected  up  to  a  main  pole,  and  similarly 
the  positive. 

27645    GLASS.    Guards  for  planing  machines. 

A  long  narrow  plate  is  formed  to  cover  the  cutter  of  the 
planing  machine,  and  adjustably  attached  to  one  or  both 
sides  of  the  framework.  Under  the  plate  are  attached 
one  or  more  strips  of  metal,  hanging  by  one  edge  parallel 
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with  the  cutters,  and  free  to  swing  to  and  i'ro,  so  that  when 
a  piece  of  wood  is  pressed  against  the  strips  they  give  way 
and  permit  it  to  pass  the  cutters,  but  will  not  allow  it 
to  jump  or  to  be  forced  backward. 
27735    ROSE.    Apparatus  or  means  for  feeding  and  applying 
wrappers,  labels,  or  bands,  to  boxes,  blocks,  or  pack- 
ages, and  holding  the  said  labels,  wrappers,  or  bands 
in  position  while  the  adhesive  material  employed  is 
drying. 

27763    MACFARLANE.    Centrifugal  machines. 
27794    NOEL.    Driving  pulleys  or  drums,  also  applicable  to 
toothed  or  gear  wheels.      [Date  applied  for  under 
International  Convention,  December  20th,  1902.] 
A  pulley  or  drum  of  variable  diameter  is  formed  by 
means  of  one  or  more  extensible  ribbons  wound  spirally, 
the  outer  spiral  being  connected  to  suitable  ports  so  as  to 


cause  the  pulley  or  drum  to  assume  cylindrical  or  conical 
form  for  transmitting  movement  with  variations  of  angular 
velocity. 

28577    CHAMBERS.    Change  speed  driving  gear  for  motor 
cars  and  like  purposes. 

Epicyclic  gear  is  arranged  in  a  box  having  radial  arms 
fitted  with  friction  pads.  When  a  high  speed  is  required 
the  whole  gear  is  thrust  against  the  flywheel  or  a  disc,  so 
that  the  pads  engage  therewith,  and  the  gear  rotates  as 


a  whole  with  the  flywheel.  For  a  slow  speed,  the  gear  box 
is  receded,  so  that  the  pads  are  freed  from  the  flywheel, 
and  a  brake  is  applied  to  the  surface  of  the  gear  box. 
For  a  reverse,  the  gear  box  is  freed,  and  a  brake  applied 
to  a  drum  connected  with  one  of  the  central  pinions. 


27929  ALLAN.  Coin-freed  meter  or  measured  quantity 
mechanism. 

27960    GRIEVE  &  PEEBLES.    Gas  governors. 
27968    SWAN.    A  process  and  apparatus  for  purifying  air. 
28003    FAIR  WEATHER  (Kellogg  Switchboard  and  Supply 
Co.).    Telephone  transmitters. 

A  telephone  transmitter  with  a  sound  receiving 
diaphragm,  having  a  single  shallow  chamber  containing 
comminuted  conducting  material,  which  may  pass  from 
one  part  to  another,  electrodes  being  provided  in  the 
chamber  so  as  to  divide  the  current  path  through  the 
material  into  several  parts. 

28007    NORTH.    Machines  for  printing  and  issuing  tickets 

and  registering  fares. 
2S015    WITHERS  (Chambonnaud).    Stenographic  machines. 
28031    MOND.    Gas  producers. 

28058  STEVENS.    Bearing  springs  of  motor  vehicles. 

28059  BRITISH    THOMSON-HOUSTON    CO.    LTD.,  and 

CUBITT.  Earth  indicating  apparatus  for  trolley 
standards  and  other  parts  of  electric  traction  systems. 

The  signalling  device  is  actuated  by  the  current  which 
passes  to  the  earth  on  rails  when  the  insulation  of  the 
trolley  pole  has  become  defective.  This  is  effected  by  an 
electric  bell,  which  is  constructed  so  that  it  can  be  con- 
nected safely  with  the  trolley  earth  connection  and  the 
line.  The  bell  has  fine  wire  winding  suitable  for  operating 
with  small  currents,  and  connected  with  a  large  external 
resistance,  which  may  consist  of  electric  incandescent  lamps, 
so  that  they  will  be  rendered  luminous  by  the  small  current, 
and  thus  warm  the  conductor. 

28145  SALT.  Yielding  and  automatically  adjustable  attach- 
ments for  goggle  bands,  articles  of  dress,  and  the  like. 

28183    DICKSON.    Electrically  actuated  musical  instruments. 

28406  PETFORD.  Method  of  and  devices  for  attaching 
articles  or  parts  of  articles  together. 

28451  FUGE.  Stands  or  supports  for  cycles,  motor  cycles, 
and  other  motor  vehicles. 

28544  WARD.  Apparatus  for  displaying  advertisements  and 
other  like  matter. 

28611    MILNE.    Paper  and  pulp  making  machines. 
28785    DAWSON  &  HORNE.    Breech  loading  ordnance. 

1904. 

414    JONES.    Rock  cutting  machines. 

An  endless  cutter  chain  is  driven  through  gearing  by  a 
motor  A,  and  the  whole  mechanism  is  adapted  to  be 
moved  longitudinally  or  transversely,  and  to  give  varia- 


tions of  speed  to  the  cutter.  The  table  B  is  mounted  on 
slides,  and  is  advanced,  moving  the  chain  with  it,  by 
screws  C. 

1155    JENNINGS.    Turbines  actuated  by  steam,  air,  or  the 
like. 


tl55jou 


A  turbine  in  which  the  steam  or  other  fluid  is  passed 
across  and  back  again  over  the  same  vanes  on  each  wheel, 
thus  reducing  the  rate  at  which  the  turbine  revolves,  and 
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less  velocity  in  the  working  fluid.  In  the  illustration  A 
is  a  turbine  with  blades  B  and  guide  plates,  as  shown  at  C. 

608    ROBERTS.    Water-tube  boilers  or  steam  generators. 

A  boiler,  in  which  the  tubes  A  are  connected  at  their 
lower  ends  to  a  head  or  headers,  and  at  their  upper  end 
to  a  header  or  headers  in  direct  communication  with  the 
water  drum  by  the  headers  being  secured  to  it.    The  tubes 


farthest  from  the  fire  are  connected  to  a  header  at  their 
lower  ends,  and  to  the  water  drum  at  their  upper  end,  as 
at  B.  The  lower  headers  are  all  connected  by  tubes.  The 
upper  header  C  is  inclined  away  from  the  drum  to  form 
a  weir. 

710    WEICHARDT.  Anti-toxins. 
761    JACKSON.  Advertising. 

838  BATES.  Building  construction  or  brickwork  and 
bricks  and  blocks  or  quarries  for  use  therein. 

852    HAYWARD  &  POX.    Turbine  engines. 

869  JOHNSTON.  Relays  for  recording,  re-transmitting, 
and  controlling  currents  of  electricity,  and  apparatus 
therefor. 

907    SMITH  EMAN.    Manufacture  of  metal  handles  suitable 

for  trunks,  churns,  and  similar  articles. 
994    STONE  &  BURROWS.    Devices  for  hanging  meat. 
1192    CHIRAC.    Machine  for  printing  on  eggs. 
1352    DEE,   DEE,  &   EDGINTON.      Manufacture  of  the 
heads  of  lamps  and  lanterns. 

1388  WESTINGHOUSE  BRAKE  CO.  LTD.  (Westinghouse 
Air  Brake  Co.).  Fluid-pressure  brake  apparatus 
for  railway  and  like  vehicles. 

The  arrangement,  which  is  illustrated  diagrammatically , 
is  for  maintaining  a  desired  pressure  in  the  train  pipe 
while  the  brakes  are  on.  A  regulating  chamber  controls 
the  feed  valve  which  governs  the  communication  between 


the  main  reservoir  and  the  train  pipe,  and  the  pressure  in 
this  chamber  is  equalised  with  the  pressure  to  which  the 
train  pipe  is  reduced  when  applying  the  brakes,  by  the 
driver's  brake  valve. 

1405    STANDARD    TIME    CO.    LTD.,    and  HARRISON. 

Means  or  apparatus  for  synchronising,  correcting, 
and  winding  clocks,  operating  time  signals,  and  like 
operations. 

1433    BREEN.    Traps  or  seals  for  drains. 


1815  LAURENCE.  Motor  car  designs  to  facilitate  the  con- 
venient disposal  of  spare  tyre  covers  and  other  spare 
parts  and  accessories  carried  on  the  car. 

1823    HODGSON,  HODGSON,  &  GEOEGE  HODSON  LTD. 

Means  for  checking  the  shuttles  and  reducing  the 
strain  on  pattern  pegs  of  looms  for  weaving. 

1930  MURRAY.  Waterproofed  textile  fabrics  and  other 
materials,  and  the  methods  and  means  employed  in 
waterproofing  them. 

1955  KREMPP  (nee  Ligaud).  Profiled  leathers  or  skins  and 
the  process  and  machine  for  manufacturing  same. 

2065  HATMAKER  Dry  milk  and  process  for  obtaining 
same. 

2069    JAMES.       Time  checking  apparatus   and   alarm  for 

billiards  and  the  like. 
2182    FAWDON.    Device  or  appliance  for  cleaning  tramway 

or  like  rails. 
2389    ROCK  &  HICKIN.    Safety  stirrup  iron. 
2640    COLE,  MARCIIANT  &  MORLEY  LTD.,  MORLEY, 

and  ILLINGWORTH.      Apparatus  for  condensing 

steam. 

Steam  is  admitted  to  the  condenser  at  A,  and  water  at 
B.  The  water  level  is  regulated  by  the  float  shown  acting 
on  the  water  valve  above,  and  the  steam  valve  of  the 


water  pump.  The  air  pump  on  the  left  creates  a  vacuum 
in  pipe  C,  which  is  increased  in  pressure  by  the  float  D 
opening  the  air  valve  above  when  a  large  quantity  of 
water  flows  over  from  the  condenser. 

2793    HUMBER  LTD.,  and  EARL.    Transmission  mechanism 
of  motor  cycles. 

A  two-speed  gear,  as  shown  in  illustration,  in  which  the 
drive  from  the  engine,  through  a  friction  clutch,  is  taken 
by  pinion  A,  which,  when  the  two  clutches  B  are  spread 


apart,  gives  a  direct  drive  to  the  chain  sprocket  C,  which 
is  suitably  geared  to  the  road  wheel.  By  withdrawing 
the  clutches  the  transmission  is  by  the  back  gear,  in  this 
case  giving  a  low  gear. 
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2544    FIRTH.    Joints  for  tram  rails  and  the  like. 

To  prevent  cars  bumping  when  passing  over  a  joint  the 
rails  are  preferably  made  with  their  adjacent  ends  inclined 
to  their  length,  and  laid  with  these  ends  in  close  contact, 
a  fish  plate  being  placed  on  each  side  of  the  rail  and  bolted 
in  position  by  conical  bolts,  tightly  fitting  similar  shaped 
holes  in  the  fish  plates.  Alternate  bolts  are  all  inserted 
from  one  side,  the  intermediate  bolts  having  their  heads 
on  the  ojrposite  side  of  the  rail. 

2633  SMITH.    Bronzing  machines. 

2672  BARRATT.    Perambulators,  mail  carts,  and  the  like. 

2740  HALLADA.    Advertising  or  displaying  deyices. 

2792  HAYLOCK.    Centrifugal  separators. 

2830  GRIFFITHS.  '  Adjustable  pads  for  boots  and  shoes. 

2930  LEWIS.    Electro-motors  of  the  induction  type. 

The  electro-motor,  with  a  rotor  having  two  windings  or 
sets  of  windings,  one  of  high  resistance  and  one  of  low 
resistance,  each  of  these  windings  or  sets  of  windings  being 
independent  and  short  circuited  on  itself,  is  combined  with 
a  stator  such  that  the  winding  or  set  of  windings  of  the 
rotor  is  selected  for  the  passage  of  the  current,  which 
corresponds  for  the  time  being  with  the  state  of  polarity 
of  the  stator  poles. 

2948    DUDDELL.  Wattmeters. 

A  coil  moves  in  a  magnetic  field,  and  has  fixed  thereto 
two  thermo-couples  in  opposition,  the  junction  of  one 
heated  by  current  a  +  current  b,  and  the  other  by  current 
a  —  b.  The  current  a  is  proportional  to  the  potential 
difference  of  the  circuit  to  be  measured,  and  the  current 
6  is  proportional  to  the  main  current  flowing  in  the  circuit. 

3018    DAVIS.    Process  for  the  manufacture  of  hydro-cyanic 

acid  and  cyanides. 
3054    SYLVESTER  &  WEAVER.    Haulage  clip. 

The  back  jaw  is  formed  by  having  its  bottom  edge 
slightly  hollowed,  the  front  jaw,  which  slides  on  the  back 
jaw,  forming  the  oj>posite  surface  for  gripping  the  rope.  To 
slide  these  one  on  the  other  a  pivot,  which  can  rotate  in 
a  circular  aperture  is  fixed  out  of  the  centre  of  a  disc, 
having  a  handle  for  connecting  to  wagons,  to  form  an 
eccentric  motion,  and  thereby  grip  the  rope.  To  prevent 
the  crank  being  forced  backwards  when  going  down  an 
incline  and  release  the  grip,  a  pawl,  which  may  fall  by 
its  own  weight  or  fitted  with  a  spring,  engages  with 
notches  in  the  crank. 

3057    PERKS.    Automatic  cart  loader. 

3080    SELG.    Mashing  apparatus,  also  applicable  to  filters 

for  any  liquids. 
3111    MELHUISH.    Internal  combustion  engines. 

The  engines,  where  the  charge  is  first  drawn  into  a 
chamber  below  the  piston,  a  communicating  passage  A  is 
formed  with  an  inwardly  pointing  conical  passage,  which 


is  adjustable  in  width,  and  at  such  an  angle  that  the 

incoming  charge  meets  and  rises  centrally  in  the  cylinder. 

The  top  of  the  cylinder  deflects  it  down  the  sides,  com- 
pletely clearing  it  of  the  burnt  gases. 

3139  FORREST  &  SYM.  Ashpan,  dust  preventer,  or  tidy 
for  cinder  sifter  combined. 

3160    CARTER.    Hooks  for  ladies'  clothing  and  the  like. 

3163  LORD  &  COLLINGBOURNE.  Road  wheels  of  motor 
cars,  ordnance,  and  other  wheeled  vehicles. 

3185  WEIGHTMAN.  Appliance  for  use  in  building  chim- 
neys and  the  like. 

3223  MACKEY.  Apparatus  for  sorting  and  separating 
minerals  and  other  materials  or  substances. 


3216    W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.  LTD., 
and  NICHOLS.    Fuse  box  for  electric  cables. 

The  fuse  is  supported,  on  '  a  base  of  non-inflammable 
insulating  material  provided  with  terminals,  by  means  of 
a  fuse  carrier  provided  with  spring  contacts.    The  carrier 


is  removable,  and  is  held  in  position  by  the  wedging  of 
the  terminals  and  spring  contacts,  and  the  fuse  wire  is 
enclosed  between  the  adjacent  faces  of  the  base  and  carrier. 

3233    MOORE.    "  Emergency  "  doors  for  theatres  and  the  like. 
3236    WILSON,     and     WILSON     &     PILCHER  LTD. 
Tremblers  for  electrical  circuits. 

To  give  a  long  contact  a  short,  quick  break  and  a  slight 
rubbing  action  to  the  platinum  contact,  so  as  to  keep  the 
contacts'  bright.    The  armature  is  mounted  on  one  spring, 


and  the  contact  on  another,  which  is  mounted  on  the 
armature,  and  adapted  to  engage  a  stop  at  the  opposite 
end  to  the  contact. 

3243    MENSING.    Electric  arc  lamps. 
3297    SMITH  &  LORD.    Steam  boilers. 

Feed  water  passes  into  a  pipe  branching  into  two  within 
the  boiler  below  the  flues,  from  which  it  passes  to  pipes 
laid  in  trough-shaped  firebars,  and  from  thence  through 
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a  coil  behind  the  bridge,  and  enters  the  rear  of  the  boiler 
on  the  water  level.    Instead  of  water,  steam  may  be  passed 
through  and  superheated,  the  steam  being  brought  direct 
to  the  firebars. 
3269    ANDERSON.    Portable  calendars. 

3293  WILTON.    Bakers'  ovens. 

3294  SOMERVILLE.    Device  for  recording  or  registering 

messages,  memorandums,  and  such  like. 
3295    WORDSWORTH.    Towing  block  or  warp  guide. 
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3261  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Valves  for  fluid-pressure  brake 
systems. 

The  valve  comprises  a  valve  seat  provided  with  ports, 
on  which  is  mounted  a  rotary  valve,  a  chamber  beneath 
the  valve  seat  being  supplied  with  air,  and  an  automatic 
feed  valve  for  controlling;  the  flow  of  air  from  the  chamber 
to  the  train  pipe,  the  valve  having  its  operating  parts 
enclosed  in  a  casing  located  directly  beneath  the  chamber, 
and  forming  a  continuation  of  the  valve  structure. 

3306    AYRES  &  BTJCKOKE.    Hockey  clubs. 

3314    DOWNES.  Book-marker. 

3321    GRAHAM.    Apparatus  for  charging  retorts. 

The  whole  apparatus  is  suspended  on  wheels,  and  brought 
opposite  the  retorts  to  be  charged.  Coal  is  fed  down  a 
telescopic  shoot  on  to  a  quickly-travelling  belt  conveyer, 


which  literally  shoots  the  coal  into  the  retorts.  An 
electric  motor  drives  the  belt  conveyer  and  the  traversing 
and  height  adjusting  gear. 
3326  HOWARD.  Engine  driven  by  fluid  under  pressure. 
A  compressed  air  engine  for  driving  tools  comprises 
oscillating  cylinders  working  on  central  trunnions,  in  close 
contact  with  a  central  hollow  ring  having  two  admission 


ports  and  an  exhaust  port  for  each  end  of  each  cylinder. 
The  ring  can  be  partly  rotated  so  as  to  reverse  the  engine. 
Compressed  air  is  admitted  to  the  outer  bearings  througli 
ball  valves  to  force  the  cylinders  tightly  against  the  ring. 

3345    DUBUIS.  Baths. 

3377    LOCKIE.    Wedges  or  resting  or  holding  devices. 

3381  WRIGHT.    Screws  or  bolts  for  use  with  roof  gutters 
and  for  other  services. 

3382  WATTS.    Photographic  printing  apparatus. 

3384    SINGLETON  &  RUSHTON.    Safety  guard  for  rail- 
way carriage  or  other  doors. 
3390    WELSBY.    Draught  excluders  for  doors. 


3355    SPENCER.    Coupling  apparatus  for  railway  vehicles. 

When  the  chain  is  hanging  slack,  as  shown  in  the  upper 
figure,  and  it  is  desired  to  effect  a  tight  coupling,  the 
small  chain  A  is  lifted  by  a  pole,  and  the  links  are  raised 
into  the  position  shown  in  the  lower  figure.    The  coupling 


chain  is  thereby  shortened,  and  a  pawl  B  prevents  acci- 
dental lengthening.  To  turn  back  the  intermediate  link 
C  into  its  inoperative  position  and  slacken  the  chain, 
pressure  is  applied  to  the  end  of  the  pawl. 

3410  COOPER.    Elastic  tyres  and  tools  for  use  in  connec- 

tion therewith. 

3411  DAY.    Racks  for  toothed  gearing. 

Toothed  racks  adapted  to  engage  with  teeth  are  pressed 
from  strip  metal,  and  having  longitudinal  sides  and  trans- 
verse arch-like  teeth  connecting  and  depressed  below  the 
side,  the  rack  sides  having  underbent  parts  which  have 
projecting  parts  which  serve  to  strengthen  the  rack  sides, 
and  to  strut  apart  and  support  the  sides  of  each  tooth. 

3431    KINGSBURY  (Western  Electric  Co.).  Telephones. 
3444    FAVRE-HEINRICH.      Manufacture  of  cord  suitable 

for  packing  pipe  and  other  joints  and  apparatus 

therefor. 

3448    BAMFORD.      Machines  for  aspirating,  sifting,  and 
delivering  chaff. 
3492    TUCKER.    Method  of  fixing  the  covers  to  electrical 
switches  and  other  articles. 

Instead  of  the  usual  cover  with  a  central  screwed  hole,  a 
larger  plain  hole  is  made  into  and  over,  which  fits  a  cap  A, 


which  is  fixed  to  the  nose  of  the  tumbler  switch  by  a  nut 
B,  with  two  slots  requiring  a  key  to  screw  it  up,  thus  pre- 
venting unauthorised  persons  detaching  the  cover. 

3511    ROBERTS.    Manufacture  of  stair  rods. 

3522    HOLLINGWORTH     (Crompton    &    Knowles  Loom 

Works).      Shed  forming  mechanism  for  looms  for 

weaving. 

3524    REYNOLDS.      Means   for   actuating   variable  speed 

gears  for  cycles  and  other  vehicles. 
3530    SIMMONS  &  DANSEY.      Cleaning  of  carpets  and 

other  goods  or  things. 
3539    BAST.    Fire  tube  or  smoke  tube  boilers  to  facilitate 
the  cleaning  of  the  tubes. 
The  fire  tube  or  smoke  tube  boiler  has  double-walled 
boiler  doors  filled  up  with  refractory  material,  and  carry- 
ing tubes,  situated  in  the  prolongations  of  the  fire  or 
smoke  tubes,  each  cleaning  tube   being  closed  by  a  cap, 
which  facilitates  the  introduction  of  a  cleaning  brush. 
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3317    KING-SLAND.    Electric  switches. 

The  switch  comprises  an  operative  member  capable  of 
being  given  reciprocative  rectilinear  motion  in  the  direc- 
tion of  its  axis,  an  arm  being  pivoted  at  one  end  to  this 
operating  slide,  and  at  the  other  engages  in  a  guide  way 
formed  on  a  movable  switch,  part  of  which  latter  is  carried 
so  as  to  permit  of  it  having  angular  motions  about  an 
axis  at  right  angles,  and  coincident  with  the  axis  of  the 
operating  slide.  The  switch  part  is  adapted  to  make 
electrical  connection  when  in  one  angular  position,  and  to 
break  when  in  the  opposite  angular  position. 

3568    SIR  W.  G.  ARMSTRONG,  WHITWORTH,  &  CO. 
LTD.,  and  WRIGHT.    Dock  gates. 
The  usual  semi-circular  heel  post  of  timber  is  dispensed 
with,  the  edge  of  the  gate  being  itself  made  of  semi- 


circular form,  and  faced  with  stave-shaped  baulks  of 
timber  bolted  to  it  and  prevented  from  moving  by  vertical 
angle  pieces,  which  also  stiffen  the  curved  edge. 

3571    BOULT  (Maybach).    Internal-combustion  engines. 

The  exhaust  gases  from  an  internal-combustion  engine 
enter  one  chamber  surrounded  by  a  steam  space,  and  also 
a  second  chamber  fitted  with  tubes  surrounded  by  water, 


which  is  primarily  used  for  cooling  the  engine  cylinder. 
Steam  is  generated  and  superheated,  and  then  utilised  in 
a  steam  engine  on  the  main  crank  shaft,  the  exhaust 
steam  being  condensed  and  pumped  back  for  use  again. 

3589    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Alternating  current  electric  motors. 


A  self-starting  single-phase  commutator  motor  having  a 
speed  limit  at  or  near  synchronism  of  the  type  described 


in  22913  of  1903,  is  modified  by  the  rotor  current  being 
automatically  shifted  from  the  brushes  to  permanent  con- 
nections across  the  rotor;  in  other  words,  in  an  alternating 
current  dynamo-electric  machine  the  secondary  member  is 
adapted  to  be  magnetised  along  an  axis  displaced  from 
the  axis  of  magnetisation  of  the  primary  member,  and  is 
provided  with  polyphase  short-circuiting  cross  connections 
in  which  impedance  are  inserted. 

3588  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Controlling  alternating  current 
motors. 

The  method  of  controlling  is  by  means  of  an  alternating 
electric  commutator  motor  having  a  set  of  commutator 
brushes  short  circuiting  the  secondary  member  on  the 
line  of  magnetisation  of  the  primary  member,  which  con- 
sists in  impressing  a  variable  voltage  on  the  primary 
member  and  on  a  set  of  commutator  brushes  displaced 
90  electrical  degrees  from  the  first-named  set  of  brushes. 

3590    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Means  for  controlling  electric  motors. 

A  switch  for  controlling  the  motor  used  for  synchronising 
an  alternating-current  machine  comprises  a  set  of  flat 
springs  adapted  to  be  bent  to  either  side  to  make  contact 
with  other  springs  suitably  connected  with  the  motor  field 
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as  to  cause  rotation  in  one  or  the  other  direction.  Either 
long  or  short  impulses  may  be  given  to  the  motor  at  will. 
The  springs  return  to  the  central  position  when  released, 
and  thus  automatically  stop  the  motor. 

3591    MATTHEWS.    Manufacture  of   boots  and  shoes. 

LEITNER  &  LUCAS.    Electric  controlling  apparatus 

for  electric  circuits. 
TAYLOR.    Tobacco  pipes. 

TOWNSHEND.  Appliance  for  heating,  cooking,  and 
the  like,  particularly  designed  as  a  food,  plate, 
water,  and  like  heater  for  dining  table  and  similar 
use. 

3643    SCOTT.      Electric  light  baths  and  the  like  radiant 

therapeutic  appliances. 
1645    ROSE  &  ROSE.    Means  for  locking  nuts. 
3648    SPRATT,     SPRATT,     &     SPRATT.  Photographic 

printing  frames  and  hinges  to  be  used  on  the  same. 

LAMSON  PNEUMATIC  TUBE  CO.  LTD.,  and 
GILES.    Air  pumps. 

A  triple-acting  pump  is  shown,  and  consists  of  an  outer 
chamber  A  containing  water  forming  the  seal,  within 
which  are  the  inlet  pipes  B  provided  with  valves  and  com- 


3696 


munieating  with  an  air  chamber,  into  which  the  air  from 
the  source  to  be  exhausted  is  drawn.  The  plungers  are  of 
inverted  bell  shape,  and  have  outlet  valves  at  the  top. 
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3665    BRITISH  THOMSON-HOUSTON  00.  LTD.  (General 
Electric  Co.).    Electric  motor  controllers. 

3669  HARRIS.  Insecticides. 

3670  TOLLEMACHE.      Means  for  inflating  the  tyres  of 

motor  cars  and  the  like. 
3680    LAKE    (Miquel,   Vincke,   &    Meyer).      Machines  for 

grinding  corks. 
3712    DRING.    Braking  mechanism  for  road  vehicles. 

A  suitable  foot  lever  is  fulcrumed  below  the  footboard 
of  the  carriage  and  passing  upwards  therethrough,  and 
adjacent  or  alongside  is  arranged  a  double  rack  A,  the 
foot  lever  being  arranged  so  that  when  it  has  run  down  the 


full  length  of  the  rack  A  it  will  not  touch  the  sloping  foot- 
board. -To  a  suitable  part  of  the  lever  is  fixed  the 
extremity  or  nipple  of  the  Bowden  mechanism,  which  is 
provided  with  a  screw-threaded  stop  B,  which  forms  an 
abutment  for  the  outer  incompressible  member  C. 
3718    BOND.    Skipping  ropes. 

3721    CLAPHAM.    Condensers  for  use  in  the  manufacture 

of  illuminating  and  other  gases. 
3726    JACKSON.    Inverted  incandescent  gas  burners. 
3743    ARENS.    Lady's  hat  fastener. 

3754    RIOTTE,  VAN  ESPEN,  &  VAN  ESPEN.  Hernial 
trasses. 

3765    GROOM.    Carts  for   carrying  coal  and  other  heavy 
materials. 

3770    CLARK    (Keats   Maschinen   Gesellschaft,  Akt.-Ges.). 

Combined  spring  presser-foot  and  work  feed  for  sole 
stitching  machines. 
3863    MYERS.    Albums  for  picture  post  cards. 
3893    PRIESTMAN.    Valve  mechanism  for  controlling  the 
flow  of  liquids. 
The  valve  is  formed  by  means  of  an  airtight  rt-shaped 
liquid  passage  way  communicating  at  each  end  with  a 
liquid  column  with  controlling  means  to  force  air  or  gas 


into  the  passage  way  to  displace  a  column  of  liquid  on 
the  outlet  side,  and  thereby  enable  a  column  of  liquid 
approximately  equal  to  the  displaced  column  of  liquid  on 
the  inlet  side. 

3894    HAMES.    Vermin  trap. 

3929  CRAWFORD.  Machines  propelled  through  the  air 
and  travelling  along  aerial  supporting  ways  or  the 
like,  or  depending  from  a  fixed  point. 

3954    MOSS.    Preparation  of  cocoa. 

3981    BOULT   (Trenckmann).    Manufacture  of  leather. 
4028    HARGREAVES,  and  CTTRTIS'S  &  HARVEY,  LTD. 

Blasting  compounds. 
4049    SUTCLIFFE.    Incandescent  or  Bunsen  gas  burners. 
4095    RIGBY.    Cooling  of  the  cylinders  and  exhaust  valves 
of  explosion  engines. 
A  pump  is  driven  from  the  engine  shaft  by  a  belt.  Out- 
side the  engine  house  are  fitted  tanks  connected  together 


by  pipes  proceeding  from  the  bottom  of  one  tank  to  the 
top  of  the  other.  The  circulating  pipe  passes  from  the 
first  tank  to  the  pump,  and  from  the  pump  to  the  lower 
side  of  the  cylinder  jacket,  and  returns  from  the  top  of 


the  jacket  to  the  last  water  tank.  A  separate  water  pipe 
A  of  smaller  diameter  cools  the  exhaust  valve  C ;  the  water 
flows  through  the  spindle  of  the  valve,  returning  by 
another  pipe  B  to  the  cylinder  jacket. 

4160    McLENNAN.    Adjustable  stools  or  seats. 

4273    SIMPSON  &  SIMPSON.  Portable  children's  carriages. 

4329    SILAS  HALL  &  JOSEPH  FOX.    Joint  and  cover  for 

jugs,  basins,  and  other  like  vessels. 
4418    HEATHORN.    Propelling  and  steering  apparatus  for 

boats,  ships,  and  the  like. 

A  rudder  propeller  is  formed  capable  of  being  simul- 
taneously oscillated  about  the  rudder  post  axis,  and  about 
a  second  axis  at  a  suitable  angle  with  it,  and  in  the  same 


plane,  so  as  to  cause  the  rudder  blade  to  be  placed  in 
such  a  position  relatively  to  its  second  axis  of  oscillation 
that  its  actuation  causes  the  vessel  to  be  propelled  either 
forward  or  backward. 
4433    WILLIAMS  &  TOMKINS.    Products  of  silica  as  a 

refractory  material. 
4446    BEAKBANE  &  HIPKINS.    Automatic  grain  weigh- 
ing machines. 

5832  LLOYD  &  PRIEST.  Variable  speed  and  reversing 
gearing  for  motor  road  vehicles  and  machinery  in 
general. 

The  driving  shaft  is  slotted  as  shown,  and  a  locking  bar 
A  is  adapted  to  be  moved  so  as  to  lock  either  of  the  pinions 


to  the  driving  shaft  by  means  of  projections  on  the  end 
of  the  bar  A,  rising  into  engagement  therewith.  For  this 
purpose  the  bottom  of  the  slot  is  of  undulating  form. 
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4495    SWARTHOUT.      Portable    wood    sawing  machines. 

[Date  applied  for  under  International  Convention, 

July  29th,  1903.] 
4497    GALE.    Smoke  conveyers. 

1 S77    ROBIN.    Apparatus  for  embossing  metallic  capsules 

and  similar  articles. 
5304    EOBITSCHEK.    Material  for  surgical  bandages  and 

process  of  manufacturing  the  same. 
5464    GERHARD  &  CUXSON.    Manufacture  of  chest  and 

lung  protectors  and  materials  for  same. 
5619    GALWEY  &  SCHREIER.      Arrangement  for  giving 

movement  to  automatic  numbering  mechanism  for 

printing  machines. 
6050    DODGE.    Bucket  conveyers. 

In  order  to  collect  the  material  which  passes  between 
the  buckets,  such  as  occurs  when  it  is  fed  in  a  continuous 
stream,  auxiliary  receptacles  A  are  attached  rigidly  to  the 


links  of  the  chains  midway  between  their  pivots.  When 
rounding  the  sprocket  wheel  the  receptacles  A  tilt  and 
discharge  their  contents  into  the  buckets. 
6061    HEPBURN.      Manufacture    of    sheet-metal  handles 

for  hollow  ware  and  other  articles. 
6098    THOMPSON.       Cases  or  receptacles  for  containing 

cigarettes,  cigars,  matches,  and  other  articles. 
6102    SAX  &  BREUSTEDT.  Stirrups. 

6141  MARTIN.  Manufacture  of  cartridge  pouches  or 
pockets. 

6218    IMRAY  (Deutsche    Waffen    &    Munitions  Fabriken). 

Automatic  suspension  device  for  the  suspension  of 

electric  arc  lamps  and  other  objects. 
6235    LONHOLDT.    Process  for  preserving  eggs. 
6353    HARGREAVES,  and  CURTIS'S  &  HARVEY  LTD. 

Blasting  compounds. 
6635    GRONDAL.    Kiln  for  burning  cement  or  reducing  or 

calcining  ores. 

7074  KAUFFMANN.  Catalytic  process  for  making  anhy- 
drous sulphuric  acid. 

7367  SIMMERSBACH.  Process  and  appartus  for  smelting 
ores,  more  particularly  iron  ore. 

7455  PARKES.  Air  flues  or  culverts  of  filter  beds  used  in 
the  bacteriological  treatment  of  sewage  and  the  like. 

7516  FRIEDMANN.  Combustion  apparatus  for  steam 
generators  of  motor  vehicles. 


The  appartus  is  for  liquid  fuel,  and  consists  of  a  main 
burner  A  and  an  auxiliary  B,  fed  from  separate  supply 
pipes.  Their  positions  are  such  that  the  pressure  zone  of 
the  main  burner  is  some  distance  from  that  of  the  auxiliary. 


and  when  the  main  burner  supply  is  cut  off  the  auxiliary 
operates,  and  will  effect  re-ignition  of  the  main  on  admit- 
ting combustible. 

8154  KUNICKE.      Discharge  opening  and  door  for  vats. 

8155  KUNICKE.      Revolving  grizzly  or  screen  for  use  in 

separating  ores. 

8230    LAKE  (Smith).    Machines  for  covering  boxes. 

8251  LITTLE.  Baking  oven  giving  facilities  of  detach- 
ment for  the  purpose  of  repairs. 

8597  BRIGGS.  Machines  for  applying  bands  or  labels  to 
cigars  or  other  articles. 

8633  WORRALL.  Appliances  for  illuminating  ovens  or 
the  like. 

8657    WHITE.    Printing  telegraph  receivers. 
10691    ROUSSEL  &  KING.    Electrically  operated  typewriters 

and  telegraphs. 
10983    ERNST.    Sausage  filling  machine. 

11480    SYKES.    Swings  such  as  are  used  for  children  or  young 
people- 

11809    PLANE.    Valve  gear  for  steam  and  other  fluid  engines. 
In  a  trip  gear  for  working  double  beats  drop  valves  the 
tripper  A  is  drawn  over  by  a  rod  to  the  position  shown  in 
the  second  illustration,  a  catch  face  thereon  engaging  the 


trip  lever  B  and  raising  the  valve.  By  means  of  a  cam 
C  the  catch  is  released,  and  the  valve  closes  by  gravity 
or  springs. 

11923    BUDD.    Seats  for  railway  vehicles  and  the  like. 
12419    SMITH.      Machine  for  heckling  and  cleaning  hemp, 
jute,  rhea,  flax,  and  other  fibrous  materials. 

12456  NATIONAL  CASH  REGISTER  CO.  LTD.  (National 

Cash  Register  Co.).    Multiple  record  cash  registers. 

12457  NATIONAL  CASH  REGISTER  CO.  LTD.  (National 

Cash  Register  Co.).    Cash  registers. 
12523    BOULT  (Piquera).    Expanding  moulds  for  use  in  the 
manufacture  of  outer  covers  of  pneumatic  and  other 
tyres. 

13876  SEMMLER.  Means  and  apparatus  for  generating 
steam  and  utilising  the  exhaust  from  steam  and  gas 
engines. 

A  combustible  gas  is  mixed  with  another  gas  (carbon 
gas  with  air),  and  exploded  in  a  receptacle  submerged  in 
the  water  of  a  steam  boiler,  so  that  a  great  part  of  the 
heat  produced  can  be  given  off  directly  to  the  water,  and 


using  the  steam  so  produced  to  drive  suitable  motor.  The 
heating  gas  may  then  be  used  for  a  gas  engine,  and  then 
the  exhaust  gas  may  be  used  for  heating  feed  water  of  the 
boiler. 

13987    BENTON.    Cutting  shears.    [Date  applied  for  under 

International  Convention,  September  30th,  1903.] 
16163    EDWARDS  &  HOPCRAFT.    Bicycle  rest  or  support, 
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15745    GORIAINOFF.    Steam  generators. 

One  or  more  flame  tubes  A  are  employed  in  a  water 
receptacle,  the  tubes  having  their  rear  ends  downwardly 
open,  and  having  in  connection  with  them  burners,  each 
burner  having  inlets  and  outlets.    Hydrogen  and  oxygen 


under  pressure  are  separately  admitted  into  the  flame 
tubes,  and  ignited.  The  flame  thus  produced  causes  the 
water  in  the  generator  to  boil  quickly,  and  there  being 
no  drawing-off  device  the  heat  generated  is  almost  com- 
pletely utilised. 

16200    GEBRUDER  WAGNER.    Stretching  of  metal  sheets. 

[Date  applied  for  under  International  Convention, 

July  21st,  1903.] 
1G386    CEOXON.    Safety  guards  for  wringing  and  mangling 

machines. 

16580    WILLE.    Gears  or  driving  mechanisms  for  indicators, 

recorders,  and  the  like. 
16714    WOOLLARD  &  BATTEN.    Apparatus  for  disinfect- 
ing and  purifying  the  air  of  public  vehicles,  build- 
ings, and  the  like. 
17120    THURSTON.    Railway  point  and  switch  mechanism. 
The  system  comprises  switch  or  point  operating  devices 
on  the  track,  each  having  a  stationary  bar  and  a  pivoted 
bar  on  each  side  thereof;  the  bars  are  rigidly  connected 
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together  and  connected  to  the  switch  or  points.  Means 
are  mounted  on  the  trains  for  engaging  with  the  pivoted 
bars,  and  swinging  them  on  their  pivots  to  operate  the 
switch  or  points  automatically  on  the  passage  of  the  train. 
10234    WEBBER.    Rail  joint  and  electrical  rail  bond.  [Date 
applied   for    under   International  Convention,  Sep- 
tember 16th,  1903.] 
At  the  junction  of  the  two  rails  to  be  connected  are  fitted 
two  fishplates  formed  to  the  contour  of  the  rail  and  lock- 
ing each  other  by  a  dovetailed  groove,  as  shown  at  A. 


Rectangular  slots  are  also  made  at  each  end,  and  a  short 
distance  from  each  end  of  each  rail.  And  pins  are  put 
through  as  at  B,  corresponding  slots  in  the  fishplates, 
thus  locking  the  rails  in  electrical  contact. 


17591    MATHEWSON.    Mode  of  and  apparatus  for  cleaning 

scale  from  wire  and  other  lengths  of  metal. 
18103    LTJNGWITZ.    Elastic  wheels. 

18891    GUILLOT.      Freezing  appartus  for  the  manufacture 
of  ices. 

19255    FEYENS.    Gas  motors. 

A  gas  engine  having  a  valve  casing  A  bolted  to  the  engine 
frame.  In  the  sectional  view  B  is  the  gas  valve,  and  C  is 
the  air  valve,  the  latter  worked  by  a  cam  and  lever  from 


the  half-speed  pinion.  Valve  B  is  controlled  by  the 
governor  D,  which  is  of  the  inertia  type;  thus  when  the 
engine  races  the  pendulum  keeps  up  at  one  end  of  its 
stroke  and  does  not  operate  the  gas  valve. 

19304    OSBALDESTON.    Tobacco  pipe  plug. 
19341    HAYNES.    Bearings  for  motors,  dynamos,  and  other 
machines. 

To  prevent  lubricant  escaping  from  the  bearings  a 
channel  is  formed  at  each  end  of  the  outer  case,  and  a 
sleeve  fitting  the  outer  case  carries  a  free  running  bush 


A  keyed  to  the  shaft.  The  bush  A  is  recessed  at  the  ends, 
and  plugs  B  are  fitted.  Lubricant  is  introduced  to  the 
annular  space  C,  communicating  at  the  bottom  with  the 
end  channels. 

19422    HADDAN  (Allgemeine  Beleuchtungs  und  Heizindustrie 
Act.-Ges.).    Regulating  mechanism  for  arc  lamps. 
A  device  to  prevent  short  circuiting  of  the  shunt  coil 
when  the  carbons  burn  away  so  far  that  the  arc  does  not 


form.    A  is  the  shunt  coil,  and  B  is  the  series  coil.  Both 
are  connected  by  the  contacts  C,  which  are  broken  apart 
when  the  upper  carbon  burns  away  to  its  lowest  point. 
20292    TAYLOR.    A  cream  product  or  preparation  and  the 
means  by  which  it  is  made. 
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20129  SMITH.  Mechanism  for  use  in  conjunction  with 
apparatus  for  utilising  electro-magnetic  or  "  Hert- 
zian"  waves. 

To  prevent  interference  of  messages,  syntonic  systems  are 
sometimes  used  in  which  a  separate  time  element  is  intro- 
duced to  give  a  definite  period  between  and  during  each 
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signal.  To  secure  the  desired  time  spacing,  the  apparatus 
placed  in  the  circuit  consists  of  a  revolving  table,  a  radial 
shaft  carrying  rollers,  and  a  rocking  frame  carrying  electro- 
magnets, and  supported  on  a  vertical  shaft,  as  illustrated. 

NATHAN.      Brewing  beer.    [Date  applied  for  under 

International  Convention,  October  7th,  1903.] 
BARNES  (Crown  Cork  &  Seal  Co.).    Bottle  capping 
machines. 

MARKS  (Mead  &  Mackie).  Optical  projecting  appara- 
tus. 

KINGrSLEY.      Hasp  locks.    [Date  applied  for  under 

International  Convention,  October  10th,  1903.] 
HULBERT    &    BROOKS.      Cooling    and  spraying 

apparatus. 
SMALE.    Rabbeting  planes. 

BULLARD.       Automatically      operated  telephonic 

exchanges  for  a  small  number  of  lines. 
COHN.    Machines  for  tying  up  the  heads  or  tops  of 

mantles  for  lighting  by  incandescence. 
DIXON.    Brushes  and  processes  of  making  the  same. 

LEMALE.  Internal  combustion  turbo-motors.  [Date 
applied  for  under  International  Convention,  October 
22nd,  1903.] 

The  carburetting  liquid  enters  by  the  pipe  A,  and  passes 
into  the  annular  conduit,  where  it  separates  into  streams 
and  flows  through  the  helicoidal  grooves,  which  impart 
to  the  liquid  a  gyratory  motion,  and  form  a  cone  of  liquid 
particles  which  are  taken  up  by  the  air.  Ignition  is 
effected  by  a  spiral  of  platinum  wire  connected  on  the  one 


end  is  provided  with  a  similar  ferrule.  When  the  lengths 
of  conduit  are  joined,  as  shown,  the  exterior  of  the  joint 


hand  to  the  body  of  the  apparatus,  and  on  the  other  to 
a  rod  of  conducting  metal  surrounded  by  an  insulating 
sheath  passing  through  the  atomiser  and  serving  to  con- 
duct the  current  so  that  when  the  ignition  is  effected  the 
current  can  be  cut  off  the  high  temperature  of  the  com- 
bustion chamber,  causing  further  ignition. 

^2003    DEVONSHIRE.    Conduits  for  electric  cables  or  con- 
ductors. 

The  exterior  of  the  socket  end  of  the  conduit  is  covered 
with  a  metal  casing  A.  The  expanded  metal  B  which 
serves  to  strengthen  the  cements,  abuts  against  the  metal 
casing  as  at  A.  Inside  the  conduit  end  is  a  ferrule  curved  at 
its  outer  eud  to  cover  the  edge  of  cement.    The  spigot 


'  1 

is  flush,  the  curved  parts  preventing  the  interior  of  the  joint 
from  offering  any  obstruction  to  drawing  the  cable  through. 

22178    WHEATLE Y  (Minor).    Joints  for  the  adjoining  ends 
of  track  rails. 

A  base  plate,  adapted  to  underlie  the  adjacent  base 
portions  of  two  rails,  and  provided  at  one  side  with  an 
angular  inwardly  extending  and  upstanding  plate,  adapted 
to  engage  closely  in  the  space  between  the  rail  base  and 


22342 
22368 


22398 
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head.  The  fishplate  on  other  side  of  rail,  web,  and  up- 
standing member  bolted  together.  A  nut  lock  having  a 
bar  in  engagement  with  a  ledge  under  bolt  hole  having 
a  spring  tongue  engaging  the  inner  face  of  the  nut. 

HADDAN  (Byers).    Rubber  tyres  for  wheels  of  vehicles. 
HOWORTH  (Ryder).      Means  for  generating  inter- 
mittent electric  currents  for  igniters  of  oil  and  gas 
engines  and  other  purposes. 
VANDERKLOOT.    Piling.      [Date  applied  for  under 

International  Convention,  October  21st,  1903.] 
LESTER.       Rotary  pneumatic  machines  for  turning 

bags  and  the  like  inside  out. 
SHALLENBERGER.      Machines  for  turning  gloves, 
hats,  bags,  and  other  tubular  textile  articles  inside 
out. 

FULLER.    Cash  registers. 
ENSIGN.    Calculating  machines. 
ATKINS.    Fluid  pressure  motors. 

The  stroke  of  the  piston  is  operated  by  moving  the  valve 
A  to  the  end  of  its  casing,  when  the  fluid  has  access  into 
the  space  B,  when  there  will  be  a  preponderating  force 
on  the  right-hand  side  of  the  piston  head,  which  will  move 
the  piston  in  an  inward  direction  until  the  port  C  has 
been  closed  by  the  right-hand  end  of  the  valve  A,  when  the 


motion  of  the  piston  will  stop.  The  port  D  is  in  a  relative 
position  on  the  other  end  of  the  valve  A  to  the  port  C, 
so  that  a  slight  movement  of  the  valve  will  open  said  port 
and  relieve  the  pressure  in  B,  when  the  pressure  on  the 
other  side  of  the  piston  head  will  move  the  piston  into 
its  former  position. 
23063    LUZZI.    Catamenial  belts. 

23207   "ALLEN.    Shaving  apparatus.    [Date  applied  for  under 

International  Convention,  October  28th,  1903.] 
23267    JONGEBLOED.    Lock  fastening. 

23293    LAKE  (Sterling  Co.).    Automatic  musical  instruments. 

23369  JUSTICE  (Driggs-Seabury  Ordnance  Corporation). 
Ordnance  mountings  and  sights. 

23569  LAUCH  &  VOSWINKEL.  Process  for  manufacturing 
condensation  products  from  tannin-like  substances 
and  urea  by  means  of  formaldehyde. 
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23."09    GROT/..    Wjiter  cooling  apparatus  for  internal  com- 
bustion engines. 

This  invention  comprises  passages  B  (curved  like  turbine 
blades)  for  water,  and  channels  A  are  formed  between  the 
passages  B  for  air.  The  edges  of  B  are  made  sharp  to 
cut  through  the  air.    The  air  is  caused  to  pass  through  A 


in  the  direction  of  arrows  by  the  motion  ol  the  vehicle, 
or  if  it  is  a  stationary  engine  by  artificial  means.  A 
wedge-shaped  space  is  formed  at  D,  into  which  air  enters 
at  a  great  velocity,  and  is  distributed  to  channels  A. 

3604    RIETHOF  &  BASCTI.    Electric  incandescent  lamps. 
The    lamp   chiefly   constitutes    a    closed    tube   of  any 
desired    shape,   in   which    the    incandescent    filament  is 
inserted.    The  tube  is  provided  at  a  suitable  point  with 


23629 

2:372:5 
23788 
23^22 


a  projection  for  securing  it  to  a  socket.  The  space 
enclosed  by  the  tube  can  be  left  hollow  or  be  filled  with 
a  suitable  reflector  device  or  with  a  lamp  as  shown  in 
dotted  lines. 

MALMS.    Stringed  musical  instruments  with  increased 

vibrating  surface. 
BERTIN.    Non-rehllable  bottles  or  liquid  receptacles. 
OST.    Pneumatic,  horse  collar. 
WUSTNER  &  PFIZENMAIER.    Lifting  jacks. 

The  jack  comprises  a  suitable  casing  having  a  hollow 
shank  slidably  mounted  thereon,  racks  provided  on  the 


238ZZ, 


shanks  meshing  with  a  pinion  on  a  worm  gear,  a  worm  in 
mesh  with  the  worm  gear,  and  means  for  rotating  the 
worm. 

23957    PUGH  &  GEORGE.    Convertible  canopied  chair. 
21062    PO'UILLARON.    Angular   chain    belt.    [Dale  applied 

for  under  International  Convention,  December  10th, 

1903.] 


23834    HUNT,  and  SANDYCROFT   FOUNDRY  CO.  LTD. 
Alternating  current  induction  motors. 

Consists  in  arranging  and  connecting  the  high-resistance 
ling,  the  low  resistance  cross  connections,  and  the  con- 
ductors constituting  cross-connected  squirrel  cage  windings 


of  a  rotor j  in  such  relation  one  to  another  that  any  one 
cross  connection  or  any  one  pair  of  related  conductors  has 
only  a  single  point  of  direct  conductive  contact  with  any 
given  short-circuiting  ring. 
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PHCENIX  DYNAMO  MANUFACTURING  CO.  LTD,, 
OELSCHLAGER  &   HADDOCK.       Mountings  and 
connections    for    electrical     conductors,  especially 
applicable  to  the  supports  for  collecting  brushes  of 
dynamo-electric  machines. 


Each  pin  is  provided  with  an  inwardly-tapered  end,  over 
which  is  fitted  a  two-part  cap  of  insulating  material.  A 
single  nut  serves  for  tightening  a  lead  connection  on  the 
pin,  and  for  wedging  the  two-part  cap  tightly  in  a  coned 
hole  in  the  metallic  support. 
24142    JOHNSON.    Electric  interrupters  or  spark-gap  appara- 
tus for  high  frequency  currents. 
Consists  of  a  plurality  of  water-cooled  tanks  adjustably 
mounted  on  a  pedestal,  and  provided  upon  their  relatively 


adjacent  faces  with  co-operative  hollow  spark-gap  points, 
which  are  kept  cool  in  use  by  a  continuous  circulation  of 
the  contents  of  the  tank. 

21-206    CARR.    Tea  and  the  like  pots. 
21273    REDMAN.    Trap  for  mice  and  similar  animals. 
2! 271-    MICflELIN.    Tool  for  use  in  placing  pneumatic  tyros 
on  rims. 
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21233  ALLISON  (Hooveu,  Owens,  Rentschler  Co.).  Steam 
turbine  wheels. 
A  steam  turbine  wheel  is  formed  by  having  circular 
supporting  disc,  having  secured  to  its  periphery  a  circum- 
ferential series  of  radial  vanes  arranged  in  integrally- 
formed  groups,  each  group  having-  integrally  formed  with 
it  a  tyre  strip,  the  tyre  strip  of  neighbouring  groups  being- 
disconnected  from  each  other,  thus  preventing  buckling  and 
facilitating  accurate  construction. 

24-280    SCHOFIELD.    Carriages  for  deck   reamers,  riveters, 
drills,  and  other  like  tools. 
A  frame  running  on  wheels  carries  a  laterally  movable 
bar,  provided  at  one  end  with  a  jaw  to  receive  a  pneumatic 
tool  motor,  and  at  the  other  a  weight  to  balance  motor. 


A  steering  handle  is  attached  to  bar  consisting  of  a  series 
of  pipes  connected  with  the  source  of  compressed  air  and 
the  motor,  and  provided  with  a  valve  to  regulate  the 
press  of  air  in  motor. 

21-293  BRECKON.  Method  of  producing  superior  coke  in 
connection  with  gasworks  and  the  like. 

24306    NEUSS.    Safety  pins. 

24333    DESGRAZ.    Process  and  apparatus  for  obtaining  pro? 

ducer  gas  free  of  tar  and  of  high  burning  or  caloiific 
value. 

24338    IIATHORN.    Wire  stretchers.    [Date  applied  for  under 

International  Convention,  June  -1th,  1901.] 
21313    HEINEMANN.    Electric  signs. 

21319    ESPEY.      Brooches  or  ornamental  pins  for  securing 

articles  of  wearing  apparel. 
21361    VOCE.    Candlesticks  or  holders. 

2! 39 4  COUVERCIIEL.  Means  for  connecting  electric  cir- 
cuits, especially  applicable  for  the  lamps  of  motor 
cars.  [Date  applied  for  under  International  Con- 
vention, December  19th,  1903.] 

21397  BRETT,  and  BRETT'S  PATENT  LIFTER  CO.  Drop 
hammers. 

The  drop  hammer  is  arranged  with  columns  mounted 
upon  an  anvil  block,  and  the  hammer  head  carried  on 
sliding  surfaces  between  the  columns.  The  lifting  band 
is  connected  at  one  end  to  the  hammer,  and  then  carried 


over  a  pulley  A  and  connected  to  a  block,  so  that  by 
gripping  the  block  upon  the  pulley  longer  and  shorter 
distances  of  travel  are  provided  for  the  pulleys  being  driven 
by  gear  wheel. 

21398  NOAKE  &  NOAKE.  Gig  and  like  harness  saddles. 
24453    SIMMONS.    Separation  of  dust  from  air. 


211.31    BOULT   (Spiro).    Spools  of  typewriting  machines. 
21468    T.\FEL.    Method  of  rolling  and  apparatus  therefor. 
21498    EVANS.    Washing  machines. 
24542    HORM ANN.    Waffle  irons. 

21548  JOHNSON.    Grates  for  gas  producers  and  furnaces. 

21549  DIEFENTHAL.      Clothes  hanger  for  wardrobes  and 

closets. 

21560    FRANKEL.    Electric  testing  clip.    [Date  applied  for 
'under  International  Convention,  December  2nd,  1903.] 
21568    HUBNER  &  MAYER.    Automatic  cut-off  valves. 

A  chamber  is  arranged  in  the  valve  casing  below  the 
valve,  partly  closed  by  the  valve  and  communicating  with 
the  steam  inlet  side  of  valve  casing  to  permit  a  portion  of 
steam  from  the  main  pipe  to  enter  the  chamber,  a  supple- 
mentary pipe  connected  with  the  chamber  and  with  the 
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steam  supply  controlling  valve  and  adapted  to  maintain 
approximately  equal  pressure  on  both  sides  of  the  auto- 
matic valve  whilst  steam  is  being  consumed  to  the  fullest 
extent  allowable,  but  should  the  pressure  limit  be  exceeded 
or  the  steam  pipe  become  leaky  the  pressure  will  prepon- 
derate, and  act  on  tho  emergency  valve  and  close  it. 
72    DE  DION  &  BOUTON.    Electric  igniters  for  internal- 
combustion  engines.    [Date  applied  for  under  Inter- 
national Convention,  August  16th,  1904.] 
A  distributor  for  two  or  more  cylinder  motors,  consist- 
ing of  a  suitable  casing,  in  which  the  vertical  pillar  A  is 
rotated  by  a  worm  wheel  at  half  the  speed  of  the  two  to 
one    shaft;     thus,    in    a    four-cylinder  motor,  as  shown. 


eight  explosions  must  take  place  for  one  revolution  of  A. 
This  carries  a  blade  B,  having  two  extreme  contacts,  of 
which  one  is  always  in  contact  with  the  segment  C,  thus 
by  means  of  the  other  contacts  D  eight  makes  and  breaks 
are  made  at  each  revolution  of  A. 

24574    SCHMUCKER.    Rain-water  pipe  bends. 

24581    HOFMANN.    Fire  lighters. 

24587  THOMPSON  (Best).  Furnaces. 

24588  NICHOLSON.  Axles. 

The  hollow  spindle  A  has  a  cylindrical  oil  vessel  fitted 
in  it,  and  closed  at  the  end  by  a  removable  screw  cap,  and 
the  cylinder  is  of  sufficient  length  to  fill  the  space  between 
the  end  of  the  spindle  and  the  outer  nut    which  holds  the 


cylinder  in  place.  The  exterior  of  the  spindle  has  an  oil 
groove,  at  one  end  of  which  is  a  hole  which  is  fitted  to 
register  with  the  hole  in  the  oil  cylinder.  The  holes  are 
made  in  the  under  side,  so  that  oil  will  flow  by  gravity 
as  fast  as  needed. 

24608    NEUSS.    Safety  pin. 

24623    HALL.    Sewing  machine  needles. 
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24639  STAPLES.  Valves  for  water  supply  tanks  and  regu- 
lating means  therefor. 
The  action  is  as  follows:  The  tank  is  kept  filled  by 
pressure,  tkus  compressing  air  above  the  surface  of  the 
water,  anil  keeping  the  combined  float  and  valve  on  its  seat. 
On  lifting  a  sliding  member  the  float  is  lifted,  and  some 
air  is  trapped  by  a  disc.  On  lowering  the  disc  the  water  is 
discharged,  and  the  float  resumes  its  normal  position,  while 
the  tank  tills  again. 

24663    WATERMAN.    Electrical  valve  controlling  systems. 

21664.    MOUAT.      Firegrates  and  ranges. 

24678    CHAMP.    Gumming  machines. 

24681    AUZINGER.  Shirts. 

24695    VON  SCHOLLEY.    Motor  cycles  and  vehicles  adapted 
to  be  coupled  therewith. 
A  two-wheeled  attachment  for  motor  cycles,  the  front 
wheel  being  made  as  a  castor,  which  can  either  he  con- 


nected to  the  front  wheel  of  the  motor  cycle  or  left  loose. 
The  saddle  being  removed,  the  driver  sits  in  the  carriage 
part  A  beside  the  passenger. 
24696    PURKISS.    An  appliance  for  use  in  affixing  postage 

and  other  adhesive  stamps  or  wafers. 
24715    LEA  &  PERRINS.    Incandescent  gas  and  electric  globe 
lamps. 

21722    WHITTAKER.    Electric  tram  cars  and  the  like,  and 
life  guards  or  obstruction  removers  for  use  therewith. 
A  quadrant-shaped  guard  faced  with  cushions  is  pivotally 
mounted  on  the  car  so  that  on  meeting  an  obstruction  it 
will  move  it  to  one  side,  the  guard  being  returned  to  the 
central  position  by  springs. 
24741    HAGUE.      Card  and  like  boxes  for  the  package  of 

butter  and  similar  food. 
24745    MILLS  (A.  B.  Dick  Co.).  Stencil  duplicating  apparatus. 

24755  WULFF.    Removable  shoulder  straps. 

24756  BARTLEY.  Horse  shoes. 
21757    BARTLEY.    Horse  shoes. 

24759    FRIED,  KRUPP  AKT.-GES.      Self-acting  couplings 
for  railway  vehicles.    [Date  applied  for  under  Inter- 
national Convention,  February  16th,  1904.] 
The  jaw  B  is  locked  by  C,  which  is  on  the  same  shaft 
as  a  crank  F  adapted  to  be  pulled  by  a  rod  G  to  free  the 


jaw  B,  the  crank  F  being  retained  in  the  uncoupled  position 
by  a  latch  H,  H1.    The  latter  is  rocked  to  free  the  crank 
by  the  jaw  swinging  over  the  beveled  upturned  end  H1. 
24762    ALDAVORTH,  ALD  WORTH,  &  GOOCH.  Hammers. 


The  head  of  the  hammer  is  magnetised  so  as  to  facilitate 
driving  tacks  and  small  nails,  which  are  held  to  the  face 
of  the  hammer. 


24770    IMHAY  (Payne).    Electric  signalling  devices  for  eleva- 
tors or  the  like. 
Relates  to  a  signalling  system  which  is  adapted  for  use 
with  a  multiple  elevator  system,  which  by  all  cars  going 


in  the  same  direction  may  be  signalled  from  a  single  push 
button,    in   conjunction   with   means   for  controlling  the 
signals  in  said  cars  by  means  of  the  floor  door. 
21772    IMRAY  (Bruin).    Apparatus  for  indicating  the  dis- 
tances travelled  by  motor  cars  and  other  vehicles. 
A  represents  the  fixed  axle  of  the  wheel,  and  B  the  nave 
to  which  is  screwed  a  tap  containing  the  mechanism.  The 
wheel  on  revolving   revolves  the  cap,  and  the  crank  C 


catches  on  the  fixed  pin  shown,  thus  working  the  ratchet 
wheel  D  every  revolution.      This  is  transmitted  to  the 
various  wheels  on  the  usual  multiplying  system  of  units, 
tens,  hundreds,  etc. 
24775    ROBINSON  &  CASEY.    Elevator  safety  appliances. 

24778  BUTTERFIELD.      Vulcanisation   of  rubber  soles  to 

boots  and  shoes. 

24779  MYERS  &  AVRIGHT.    Trouser  clips  for  cyclists. 

24780  SACK,    Combing  machine  attachment. 

24782    DUTTENHOFER.    Manufacture  of  explosives. 

24789    MAGTJIRE.    Amusement  apparatus. 

24792    ZILCHER.    Machines  for  making  bread  and  the  like. 

24802  MANS.  Suspension  springs  for  motor  or  other  vehicles. 
The  effects  of  jerks  and  shocks  are  avoided  by  the  com- 
pression of  two  or  more  spiral  springs,  guided  in  any  suit- 
able way,  and  acting  between  the  axle  and  the  vehicle 


frame,  so  that  the  flattening  as  well  as  the  re-setting  of 
the  carriage   springs   are  reduced  progressively  by  the 
compression  of  the  spiral  springs. 
24803    ASHERT.    Tool  handles  or  handle  attachments. 
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60-IN.  ROLL    TURNING  LATHE. 


The  accompanying  illustrations  present  a  heavy  6(1  in. 
motor-driven  roll-turning  lathe  just  built  by  the  American 
Tool  Works  Company,  of  Cincinnati.  The  neatness  and 
compactness  of  the  motor  drive  is  .interesting'  to  be  noted. 


of  the  extra  heavy  duty  for  which  this  lathe  is  intended,  it 
is  built  extremely  substantial  throughout,  which  renders 
it  capable  of  standing  up  under  the  heaviest  strains.  The 
lathe  is  driven  by  a  '11  horse  power  variable-speed  motor, 
which  is  mounted  on  a  substantial  stand  at  the  rear  of 
the  headstock,  and  is  connected  to  the  driving  shaft  in  the 


GO-in.  ROLL  TURNING  LATHE  nUILT  BY  THE  AMERICAN  TOOL  WORKS  COMPANY — BACK  ELEVATIGN. 


The  controller  handle  is  placed  readily  at  the  hand  of  the 
operator  at  right  end  of  the  carriage,  starts  or  reverses 
the  machine,  and  also  provides  a  large  number  of  inter- 
mediate changes  of  speed  obtainable  electrically.     In  view 


headstock  by  silent  chain,  as  shown.  Primary  speed 
variation  is  obtained  electrically  through  manipulation  of 
the  hand  wheel  at  right-hand  end  of  carriage,  which  starts, 
stops,  reverses  the  machine,  and  also  varies  the  speed  by 


60-in.  ROLL  TURNING  LATHE-TOP  VIEW. 
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minute  inurements.  These  electrical  changes  are  supple- 
mented by  mechanical  changes  obtained  through  the  all- 
gear  headstock  by  means  of  the  two  levers  shown  on  tbe 
front  of  the  hood.  This  headstock  contains  an  assemblage 
of  geai'S  oppositely  disposed  on  the  upper  and  lower  shaft, 
engaged  and  disengaged  by  throwing  the  levers  to  right  or 
left.  The  proper  combination  of  the  levers  for  any  desired 
speed  is  indicated  by  prominently-placed  under  plates.  The 
range  of  speeds  thus  obtained  through  both  the  headstock 
and  the  motor  is  very  wide,  varying  by  minute  gradations, 
and  far  superior  to  the  machine  driven  by  belt  "through 
cone  pulley.  The  levers  operating  the  gears  in  the  head- 
stock  are  readily  thrown  as  the  operator  desires  by  simply 
releasing  a  knob,  and  all  danger  and  liability  to  error  are 
eliminated.  Below  the  all-gear  headstock  on  the  head  end 
of  the  bed  is  located  the  geared  feed-changing  device. 
Through  the  three  levers  shown  at  the  front  of  the  box, 
seven  distinct  and  positive  feeds  are  obtainable  without 
removing  a  single  gear.  The  gears  are  mounted  on  two 
shafts,  and  are  completely  housed  in.  Simple  index  plates 
show  clearly  the  various  combinations  for  obtaining  any 
desired  thread,  pitch,  or  feed. 

Aside  from  the  motor  drive,  the  features  of  especial 
interest  on  this  particular  lathe  are  the  roll-turning  attach- 
ments. The  housings  shown  are  for  the  purpose  of  holding 
heavy  pipe  roll  castings. 

At  the  rear  of  the  machine,  mounted  on  the  rear  of  the 
bed,  is  a  roll-forming  attachment,  the  purpose  of  which  is 
to  impart  curved  surfaces  to  long  pipe-straightening  rolls. 
It  operates  on  the  principle  of  a  taper  attachment ;  a  shoe, 
provided  with  anti-friction  rollers,  slides  in  a  through 
following  master  bar.  thus  generating  the  same  curve  on 
the  rolls  being  turned.  Straight  work  can  be  turned  by 
simply  disengaging  nut  which  holds  the  shoe,  and  by 
tightening  cross-feed  nut. 

The  concaving  rest  is  interchangeable  with  the  compound 
rest,  and  is  used  for  grooving  sub-pipe  welding  rolls,  with 
capacity  for  rolls  for  pipe  from  2  in.  to  20  in.  diameter,  a 
limiting  gauge  which  is  provided  being  of  great  value  to 
the  operator  in  setting  the  tool  to  any  desired  diameter. 
This  rest  operates  with  rotary  motion  through  worm  and 
worm  wheel  with  either  hand  or  power  feed,  the  latter 
being  derived  through  the  feed  rod  and  carriage  with  all 
the  advantages  of  the  regular  feeds. 

Otherwise  the  lathe  contains  all  the  features  peculiar 
to  American  lathes,  including  the  heavy-drop  V-bed,  making 
the  actual  swing  62  in.  All  gears  throughout  are  coarse 
pitch  and  wide  face,  cut  from  the  solid. 
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A   COMPARISON   OF   DIFFERENT  TYPES  OF 
STEAM  TURBINES* 

To  a  certain  extent  all  turbines  (steam,  hydraulic,  or  other- 
vise)  are  alike;  in  all  of  them  rotation  is  directly  produced 
by  the  change  of  momentum  of  a  fluid.  Change  of  momentum 
produces  or  is  equivalent  to  a  force;  it  is  this  force  which 
rotates  the  turbine  against  the  resistance  of  its  load. 

The  momentum  of  a  fluid  can  be  changed  in  either  of  two 
ways : — 

1.  By  keeping  the  line  of  the  velocity  constant  and  varying 
the  magnitude  of  the  velocity  in  that  line — 
(a)  By  increase. 
By  decrease. 

(<  )  By  changing  from  a  positive  to  a  negative  value. 


Fio.  l. 


2.  By  altering  the  line  of  the  velocity,  with  or  without  an 
accompanying  alteration  in  the  magnitude  of  the  velocity. 

It  does  not  seem  possible  for  a  turbine  to  be  worked  by  the 
momentum  of  the  fluid  being  changed  only  according  to  1  (a). 

An  example  of  a  steam  turbine  in  which  the  momentum  of 
the  fluid  is  "changed  according  to  1  (b)  is  given  in  figs.  1  and  2, 
which  illustrate  a  Primrose  and  Schill  reversible  steam  turbine. 
The  wheel  is  composed  of  plates  of  which  every  alternate  one 
is  scalloped  out  as  shown,  while  the  intervening  plates  are  left 
uncut.    The  steam  is  expanded  in  diverging  nozzles  controllea 


Fid.  i. 

by  valves,  and  acts  not  only  on  the  hollows  of  the  scalloped 
plates,  but  also  by  friction  on  tthe  sides  of  the  uncut  plates.  To 
reverse  the  turbine  it  is  only  necessary  to  direct  the  steam  on  to 
the  wheel  by  an  alternative  set  of  uozzles  inclined  in  the  opposite 
direction,  the  wheel  being  equally  suitable  for  rotating  in 
either  direction. 

One  of  these  turbines  made  by  the  Industrial  Engineering 
Company,  of  Newton,  near  Manchester,  had  a  wheel  9  in.  in 

*  Abstract  of  a  piper  read  before  the  Manchester  Association  of  Engineers,  by 
R.  W.  Neihon,  on  January  14th,  1905. 


diameter  and  gin.  wide,  built  up  of  plates  of  '014  in.  thick. 
The  wheel  ran  at  22,000  revolutions  per  minute,  and  was  geared 
to  a  power  shaft  which  made  2,200  revolutions  per  minute. 

An  example  of  a  steam  turbine  in  which  the  momentum  is 
changed  according  to  1  (c)  is  given  in  figs.  3  and  4,  which  show 
a  turbine  on  the  principle  of  Hero's  engine,  which  was  tried  at 
Messrs.  C.  A.  Parsons  and  Company's  works  at  Newcastle-on- 
Tyne.  There  are  two  arms,  and  each  is  provided  at  its  end 
with  a  nozzle.  When  the  steam  is  at  the  end  of  either  arm,  it 
has  the  same  velocity  as  the  end  of  the  arm.  When  it  passes  out 
of  the  nozzle,  it  has  its  velocity  changed  from  a  positive  to  a 


Fiu.  3. 

negative  value,  and  this  change  of  velocity  of  the  steam 
rotates  the  arm.  Rotating  at  5,000  revolutions  per  minute  with 
a  steam  pressure  of  1001b.  per  square  inch  and  27  in.  of  vacuum, 
this  turbine  gave  out  20  B.H.P.,  with  a  steam  consumption  of 
401b.  per  B.H.P.  hour. 

The  De  Laval  turbine  of  the  S  flyer  t^pe  is  another  example 
of  a  turbine  in  which  the  momentum  of  the  fluid  is  changed 
according  to  1  (c).  Fig.  5  is  a  sectional  elevation  of  a  De  Laval 
cream  separator  driven  by  an  S  flyer,  which  is  seen  at  A  in 
fig.  5,  and  is  shown  separately  witti  its  spindle  in  fig.  6.  The 
flyer  is  of  S  shape  as  its  name  implies,  and  receives  its  steam 
through  its  hollow  spindle,  the  steam  being  admitted  to  the 
casing  and  conveyed  to  the  bottom  of  the  hollow  spindle  by  the 
duct  D.  The  lower  end  of  the  spindle  is  stepped,  and  the  fiat 
surfaces  of  the  several  steps  rest  respectively  on  the  several 
cylindrical  surfaces  of  a  stepped  wheel  B.  The  steam  passes 
outwards  along  the  ducts  in  the  two  flyer  arms  and  escapes  from 
the  ends  of  these  arms. 

This  De  Laval  flyer  is  not  such  a  good  example  as  the  last 
mentioned,  because  the  whole  arm  acts  to  a  certain  extent  as 
a  vane. 


Fio.  4. 


All  the  leading  steam  turbines  of  the  present  day  act  by  t lie 
momentum  of  the  fluid  being  charged  according  to  2,  the 
velocity  of  the  steam  being  changed  in  direction  by  means  of 
curved  vanes. 

Let  V,  fig.  7,  represent  the  absorbed  velocity  of  steam  about 
to  impinge  on  a  turbine  blade  or  blades,  and  v  represent  the 
absolute  velocity  of  the  steam  leaving  the  blades.  Then  the 
change  of  momentum  per  second  for  unit  mass  of  steam  per 
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second  is  V  cos  y  +  v  cos  5,  and  this  will  represent  the  force  urging  on 
t  he  blades.  The  blades  are  moving  forward  while  the  steam  is 
passing  through,  and  the  dotted  line  shows  the  actual  path  of  the 
steam. 

Different  methods  and  arrangements  are  adopted  to  cause  thc- 
tiuid  to  change  its  momentum  according  to  2,  and  by  this  means 
to  give  up  energy  to  drive  the  turbine,  and  these  different 
methods  and  arrangements  lead  to  the  production  of  machines 
which  are  structurally  very  different.  It  is  therefore  necessary 
to  subdivide.  Any  further  classification  or  subdivision  of  steam 
turbines  in  this  paper  will  refer  only  to  ^turbines  in  which  the 
momentum  of  the  steam  is  changed  in  this  manner — i.e.,  by  the 
line  of  the  velocity  being  altered. 


Fio.  5. 

Radial-flow  steam  turbines  have  not  been  much  used.  Such 
as  have  been  used  have  practically  all  been  of  the  outward-flow 
tyoe.  With  multiple-expansion  turbines,  outward  flow  is 
usually  much  more  convenient  than  inward  flow,  on  account  of 
the  increasing  volume  of  the  steam  during  expansion.  A  radial 
inward-flow  steam  turbine  for  reversing  in  marine  work  is, 
however,  proposed  in  one  of  the  recent  Curtis  turbine  specifi- 
cations of  patents. 

A  good  example  of  a  radial-flow  steam  turbine  is  the  outward- 
flow  turbine  which  was  for  some  years  constructed  by  Messrs. 
C.  A.  Parsons  and  Company. 

We  can  classify  steam  turbines  in  another  way,  namely, 
according  to  the  manner  in  which  the  steam  is  expanded.  We 
c;iu  divide  steam  turbines  iu  this  manner  into  six  classes. 


Fio.  0. 


Fio.  7. 


Class  1. — In  turbines  of  this  class  the  steam  is  expanded  in 
nozzles,  all  ine  available  heat  energy  being  converted  at  one 
step  into  kinetic  energy.  The  steam  leaving  the  nozzles  acts  on 
a  single  wheel,  having  a  single  ring  of  moving  blades.  Fig.  8 
represents  such  a  turbine  diagrammatically.  A  turbine  of  this 
class  is  very  simple:  but,  with  a  high  ratio  of  steam  expansion, 
the  wheel  cannot,  for  reasons  of  strength,  bo  run  at  a  high 
enough  speed  to  do  justice  to  the  high  velocity  steam  jets 
issuing  from  the  nozzles.  The  high  velocities  of  the  wheel  and 
the  steam  .are  conducive  to  high  fluid  frictional  losses,  and  the 
high  speed  of  rotation  of  the  wheel  usually  necessitates  the  use 
of  gearing. 

It  should  be  noted  that  the  wheel  rotates  in  steam  at  the 
lowest  pressure,  the  expansion  of  the  steam  being  practically 


completed  in  the  nozzles.  This  is  important  from  the  point  of 
view  of  friction. 

Class  2.- — Turbines  belonging  to  this  class  have  several 
turbine  wheels  arranged,  each  in  a  separate  chamber.  The 
steam  is  caused  to  pass  through  the  several  chambers  in  series, 
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entering  each  chamber  by  way  of  distributing  openings  or 
nozzles  in  which  it  expands.  The  steam  thus  expands  in  steps 
or  stages.  Fig.  9  represents  diagrammatically  a  turbine  of  this 
class,  in  which  there  are  three  steps.  (A  Rateau  turbine  which 
belongs  to  this  class  has  commonly  20  to  30  stages.) 
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Fio.  i). 

Class  In  this  class  of  turbine  the  steam,  after  expanding 
in  nozzles  at  one  step  from  the  initial  pressure  to  the  final 
pressure,  and  having  all  its  available  energy  converted  into 
kinetic  energy,  acts  in  succession  on  two  or  more  sets  of  moving 
vanes,  fixed  guiding  vanes  being  placed  between  the  moving 
vanes' to  re-direct  the  steam.  A  turbine  of  this  class  is  repre- 
sented diagrammatically  in  fig.  10. 
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Fio.  10. 


This  first  set  of  vanes,  however,  has  a  much  lower  velocity  than 
the  vanes  in  a  class  1  turbine.  A  part  of  the  kinetic  energy  of 
the  steam  is  absorbed  by  this  set  of  vanes,  and  the  steam  then 
proceeds  with  the  remainder  of  its  kinetic  energy  through  the 
guide  vanes  to  the  second  set  of  moving  vanes.    This  second  set 


)  )  jy  I  1  11  11  )"XEP  6UIDE VAJ»E$ 


MOVING 
VAMfcS. 


((((((((((((Iff 


.  MOVING 
VANES. 


)  > )  >  >T>T> ) ) ) ) )  >™> 
<<<<<<<(<«<<<<-- 


MOVING 
VANES. 


Fig.  II. 


oi  moving  vanes  may  absorb  the  bulk  of  the  remaining  kinetic 
energy  of  the  steam,  or  the  steam  mav  be  guided  by  a  second  set 
of  fixed  vanes  on  to  a  third  set  of  moving  vanes;  and  the  pro- 
cess may  be  further  extended  in  a  similar  manner.    Turbines  in 
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this  class  can  obviously  have  a  lower  vane  speed  than  turbines 
of  class  1,  and  this  is  advantageous  both  as  regards  friction  and 
as  regards  the  necessity  for  gearing. 

Class  4.— Turbines  in  this  class  operate  according  to  a  com- 
bination of  the  methods  of  operation  employed  in  classes  2 
and  3.  The  steam  is  expanded  in  steps  or  stages  as  in  class  2, 
but  more  tihan  one  set  of  vanes  is  acted  on  in  each  stage.  Each 
stage  resembles  a  turbine  of  class  3,  so  that  a  turbine  of  class  4 
is  really  composed  of  a  number  of  class  3  turbines  arranged  in 

FlO.  12. 

scries.  Fie  11  is  a  diagrammatic  representation  of  a  turbine 
of  class  4,  having  two  stages  and  two  sets  of  moving  vanes  in 
each  stage. 

Class  5. — Turbines  in  this  class  have  no  regular  nozzles. 
The  steam  passes  through  a  set  of  fixed  vanes,  then  through  a 
set  of  moving  vanes,  then  through  another  set  of  fixed  vanes, 
and  so  on  alternately.  The  steam  expands  in  passing  through 
between  both  the  fixed  vanes  and  the  moving  vanes.  A  large 
number  of  these  are  usually  employed,  so  that  the  velocity  of 
the  steam  is  never  high.  Fig  12  illustrates  this  class  of 
turbine  diagrammatically. 

Class  6. — In  this  class  may  be  included  turbines  which 
belong  to  none  of  the  previous  classes,  or  which  are  combinations 
of  two  of  the  previous  classes. 

(To  be  continued. J 


LONG-DISTANCE   TRANSMISSION   IN  OUR 
COLONIES. 

A  matter  which  is  likely  to  be  of  considerable  importance 
in  connection  with  the  future  electrical  engineering  develop- 
ment work  of  several  of  our  colonies  and  foreign 
dependencies  was  under  discussion  at  the  meeting  of  the 
American  Institution  of  Electrical  Engineers  held  in  New 
York  toward  the  end  of  December.  We  refer  to  the  interest- 
ing question  of  what  is  the  maximum  distance  to  which 
power  can  be  economically  transmitted.  It  was  shown  by 
Mr.  Kalph  D.  Mershon,  an  American  expert,  that  as  the 
hist  cost  of  the  hue  conductors  can  be  reduced  only  by 
increasing  the  voltage  of  transmission,  and  as  there  is  a 
limit  to  which  such  increase  can  be  carried,  it  follows  that 
the  limiting  distance  to  winch  power  can  be  economically 
transmitted  will  depend  finally  upon  the  cost  of  the  line 
conductors,  and  upon  that  alone.  Mr.  Mershon,  by  means 
of  many  diagrams  and  detailed  calculations,  endeavoured 
to  determine  the  maximum  distance,  taking  the  very  high 
figure  of  500,000  kilowatts  as  the  maximum  power,  purely 
for  the  purpose  of  his  estimate.  Although  it  was  recognised 
that  that  figure  might  be  too  high  to  be  seriously  con- 
sidered, it  was  considered  that  from  200,000  to  300,000 
kilowatts  is  within  the  range  of  immediate  future  possibility. 
Under  these  conditions  the  present  outlook  appears  to 
give  a  limiting  distance  of  about  550  miles.  The  voltage 
limits,  it  is  found,  will  be  fixed  not  by  conditions  depending 
upon  atmospheric  losses,  but  by  economic  conditions.  Mr. 
Mershon  was  able  to  illustrate,  by  means  of  curves,  the 
voltage  which  it  is  most  economical  to  use  for  any  given 
output  and  distance  of  transmission. 

Our  readers  are,  of  course,  wTell  aware  that  in  practice 
nothing  approaching  to  the  distances  given  in  Mr.  Mershon's 
estimates  has  yet  been  accomplished.  In  "the  Western 
States  of  America  there  exists  the  longest  electrical  trans- 
mission system  in  the  world,  and  this  is,  we  believe,  between 
220  and  230  miles.  The  syndicate  which  a  few  years  ago 
obtained  the  prospectively  very  valuable  concession  for 
utilising  the  waste  forces  at  the  celebrated  Victoria  Falls, 
on  the  Zambesi,  has  from  the  first  had  its  eye  very 


anxiously  upon  American  developments  of  the  distances 
over  which  electrical  energy  can  be  commercially  trans- 
mitted. In  the  utterances  of  those  connected  with  this 
syndicate  it  has  been  plainly  shown  that  they  are  hoping 
to  benefit  by  the  experience  of  trans-Atlantic  engineers  in 
the  gradual  lengthening  out  of  the  distance  in  actual 
practice.  It  is  common  knowledge  that  when  the  Victoria 
Falls  are  harnessed  the  benefits  to  be  conferred  upon  all 
classes  of  industry  in  Rhodesia  will  be  great  indeed.  The 
work  will  not  come  to  completion  next  year  or  the  year 
after ;  indeed,  a  gradual  development  will  be  the  policy 
most  calculated  to  be  profitable,  but  eveiy  new  serious 
contribution  to  so  important  a  subject  is  of  value. 

In  India  before  long  there  is  going  to  be  much  done  for 
the  good  of  that  vast  territory,  and  for  the  benefit  of  its 
peoples  and  trade,  in  the  electrical  utilisation  of  its  enor- 
mous waters  now  running  to  waste.  In  New  Zealand  the 
Government,  possessing  a  correct  appreciation  of  the  value 
of  its  many  water  powers,  is  also  considering  what  can  be 
done  to  secure  the  best  utilisation  of  these.  A  most 
exhaustive  report  with  many  maps  has  been  prepared  by 
Mr.  Hays,  an  expert  engineer,  at  its  dictation. 


REPORT   ON    TESTS   ON    THE  NELSON 
REFUSE  DESTRUCTOR. 

We  have  received  from  Messrs.  Meldrum  Brothers  Limited 
a  copy  of  a  report  on  a  two  days'  test  of  the  well-known 
Nelson  destructor  made  by  Mr.  C.  E.  Stromeyer,  of  the 
Manchester  Steam  Users'  Association.  This  report  has  an 
added  interest,  in  view  of  the  calculated  composition  of  the 
flue  part  of  the  refuse  from  an  analysis  of  the  waste  gases. 
A  Callender  electrical  recording  pyrometer,  which  was 
placed  in  the  combustion  chamber  between  the  furnace  and 
the  boiler  on  an  eight  hours'  test,  recorded  a  maximum 
temperature  of  2,680'  deg.  Fah.,  and  an  average  of  over 
2,200  deg.  Fah. 

The  destructor  is  of  the  front-feed  regenerative  simplex 
type.  It  has  one  continuous  grate  20  ft.  by  5  ft.  in  a 
furnace  chamber  27  ft.  by  6  ft.,  having  four  separated  and 
closed  ashpits  separately  supplied  with  hot  air  under 
pressure.  There  are  four  feeding  and  clinkering  doors, 
through  which  the  refuse  is  charged  and  the  clinker  with- 
drawn in  rotation  at  regular  intervals.  When  any  one  fire 
is  being  clinkered,  the  remainder  axe  in  full  work,  so  that 
a  comparatively  even  temperature  is  obtained,  never  falling 
below  incandescence.  Between  the  furnace  proper  and  the 
boiler  is  placed  a  secondary  combustion  chamber,  where 
the  maximum  temperature  is  obtained,  and  where  the 
oxidation  of  the  gases  is  completed,  and  the  major  propor- 
tion of  the  dust  deposited. 

The  boiler  is  of  the  Lancashire  type,  30  ft.  by  8  ft.,  for  a 
working  pressure  of  150  lb.,  and  with  the  usual  modern 
setting. 

The  combustion  gases,  after  leaving  the  boiler,  pass 
through  a  regenerator,  where  the  air  supplied  to  the  ashpits 
under  pressure  by  means  of  steam  jet  blowers  is  pre-heated 
to  about  350  deg.  Fah.  The  gases  enter  the  chimney  at 
an  average  temperature  of  645  deg.  Fah.,  which  would 
easily  allow  of  the  addition  of  an  economiser,  by  means  of 
which  the  evaporation  from  and  at  212  deg.  Fah.  could  be 
brought  up  to  fully  2  lb.  per  pound  of  refuse. 

The  following  is  an  abstract  of  t he  report  of  Mr. 
Stromeyer :  — 

A  special  feature  of  this  plant  is  that  the  air,  which  is 
blown  into  the  furances,  is  hot,  and  the  furnace  temperature 
is  naturally  higher  than  if  cold  air  had  been  used,  and  the 
chance  of  noxious  vapours  passing  away  unconsumed  is  thus 
materially  diminished. 

Steam  jets  are  used  under  the  firebars,  and  are  perhaps  an 
essential  feature  of  the  system,  especially  as  regards  keeping  the 
firebars  cool,  but  the  liberation  of  hydrogen,  which  takes  the 
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place  when  steam  is  in  contact  with  incandescent  fuel,  must  tend 
to  lower  the  furnace  temperature  somewhat.  It  was  therefore 
gratifying'  to  find  that  re-combination  of  hydrogen  with  oxygen 
took  place  in  or  immediately  above  the  bed  of  fuel,  and  that 
little  or  no  air  had  to  be  admitted  above  the  flrse  for  secondary 
combustion,  the  damper  being  closed  and  little  air  entering  the 
furnaces  when  the  doors  were  open.  The  refuse  would  thus  be 
exposed  to  the  maximum  temperature  attainable  in  the  furnace, 
instead  of  being  first  partly  volatilised  and  then  consumed  as 
gas. 

Doubtless,  when  charging  a  furnace,  of  which  there  were  four, 
the  top  layer  of  fuel  will  for  a  time  give  off  gases,  but  the  brick 
combustion  chamber  having  a  very  large  capacity,  and  being  at 
a  very  high  temperature,  caused  these  gases  to  be  at  once  con- 
sumed. The  estimated  mean  temperatures  on  the  two  days  were 
2,364  deg.  and  3,236  deg.  Fah.,  and  nickel,  melting  at  2,640  deg. 
Fall.,  was  fused  when  held  in  the  flame. 

A  costly  electric  platinum  wire  resistance  pyrometer  was 
lowered  into  the  end  of  the  combustion  chamber,  where  the  hot 
gases  entered  the  boiler  and  was  destroyed. 

The  refuse  consumed  at  Nelson  was  taken  from  exposed  asu- 
pits  and  consisted  princijmlly  of  cinders  and  kitchen  refuse. 

The  trials  were  carried  out  on  Tuesday  and  Wednesday,  the 
13th  and  14th  January,  1903.  The  two  days.'  trial  consisted  of  a 
series  of  six  short  ones,  which  could  be  compared  amongst  them- 
selves. 

Continuous  gas  samples  were  collected  and  analysed  at  once 
in  an  Orsat  apparatus  and  continuous  gas  samples  were  taken 
from  the  same  suction  pipe  and  passed  through  calcium  chloride 
and  potash  tubes  to  determine  both  the  moisture  and  the 
carbonic  acid.  This  is  an  important  and  distinctive  feature  of 
this  trial. 

The  Callender  electric  pyrometer  referred  to  previously  as 
having  been  destroyed  on  the  second  day  in  the  combustion 
chamber,  was  used  for  giving  a  record  of  the  downtake  tem- 
perature during  the  hist  day's  trial.  One  of  the  mercury 
nitrogen  pyrometers  in  the  end  flues  burst  on  account  of  the 
temperature  exceeding  1,000  deg.  Fall.  It  was  replaced  by  a 
thalpotassimeter,  a  pyrometer  in  which  the  temperature  "is 
indicated  by  the  pressure  of  mercury  vapour. 

High  temperature  thermometers  either  mercurial  or  electric 
do  not  give  reliable  results,  the  zero  point  shifting  very 
considerably,  and  in  this  trial  there  is  a  distinct  disagreement 
between  the  readings  of  the  temperature  of  the  waste  gases  and 
of  the  incoming  air.  Probably  the  most  correct  readings 
are  those  of  the  thermometer  in  the  main  flue  leading-  to  the 
chimney,  and  these  have  been  utilised  in  the  compilation  of  the 
balance  sheet. 

Table  I.  gives  a  brief  summary  of  these  details  of  the  two 
days'  trial  which  is  usually  the  only  information  that  has 
been  obtained  from  destructor  trials,  and  it  will  be  seen  that 
the  evaporation  from  and  at  212  deg.  Fah.  is  1,788  1b.  of  water 
per  pound  of  refuse. 

Table  II.  contains  details  which  were  only  obtainable  by 
making  continuous  and  complete  gas  analysis,  including  the 
moisture  in  the  waste  gases.  With  the  help  of  the  information 
thus  obtained  it  was  possible  to  calculate  the  chemical  com- 
position of  the  fuel  (it  contained  on  an  average  3T4  per  cent 
carbon,  and  0"5  per  cent  hydrogen),  its  calorific  value  (4'6 
evaporative  units),  and  the  weight  of  waste  products  per  pound 
of  refuse  (5*6  lb.)  were  then  calculated. 

These  additional  details  enable  one  to  strike  a  balance  sheet 
of  the  heat  expenditure. 

TABLE  I. 


Tuesday, 

Dates  of  trials   I  Jan.  13,  1903. 


Time  of  trials   

Duration  of  trials  hours 

Boiler  pressure,  mean  lbs. 

Corresponding  temperature  deg.  Fah. 

Refuse  burnt  during  trial  lbs. 

Refuse  burnt  per  hour   lbs. 

Feed- water  supply  during  trial   lbs. 

Feed- water  supply,  per  hour   lbs. 

Feed-water  supply,  per  pound  of  fuel   lbs. 

Moisture  in  steam   per  cent 

Temperature  of  feed  deg.  Fah. 

Evaporation  pel  pound  of  fuel,  from  and  at  212  deg. 
Fah.,  including  steam  jets   lbs. 


10  to  5-J5 
,  7'45 
135-1 
358-2 
45,416 

5,837 
63,723 

8,191 

1-41!) 

1-07 
37-3' 

1  -IMS 


Wednesday, 
Jan.  14,  1903. 

9-35  to  6-35 

9-00 

134-2 

357-8 

43,400 

4,822 
67,435 

7,498 

1-555 

1-034 
35-3 

1-877 


TABLE  II. 

Mean  Cukhected  Gas  Analysis  (Volumetric). 


'  Atmosphere. 

Tuesday. 

Wednesday. 

Nitrogen,  No  percent 

79  050 

79-5J5 

7"J -frSi 

20  SS0 

S'HO 

0*836 

Carbonic  acid,  GOa   ,, 

•040 

1 1*205 

1  I  233 

Carbonic  monoxide,  CO  ....  ,-, 

*  j  30 

Total   per  cent 

100-000 

1  to -ooo 

100-000 

Otheh  Analyses. 

11-44 

n-6a 

Mean  ratio  of  moisture  toCO.,  in  wast 

e gases  „ 

•7349 

■5479 

Estimated  steam  (jots)  per  pound  of  refuse.  ,, 

16-22 

18-70 

21-33 

31-58 

4-17 

5-70 

25-50 

37-28 

35  00 

30-53 

39*18 

31-50 

100-00 

100-00 

16-33 

18-70 

422-73 

542-46 

638-95 

661-16 

43-35 

37-16 

495-00 

621-00 

Composition  or  Fuel,  as  Calculated  fuom  Above  Data. 

Carbon  (burnt)  percent 

Carbon  (in  ashes)   „ 

Total  carbon  in  fuel    ,, 

Moisture  , 

Mineral  matter    ,, 

Total  refuse    „ 

Additional :  yteain  by  jets   ,, 

Air  (including  moisture)   „ 

Total   „ 

Less  ashes,  etc.,  in  furnace  and  flues    ,, 

Difference  being  weight  of  waste  products  per  10  i, 
refuse   


Estimated  C.\lohific  Value  of 

Calorific  value  of  total  fuel  BTU.1 

Calorific  value  of  total  fuel   Evap.  units. 

Calorific  value  of  total  fuel,  less  unburnt  carbon  B.T.  U  j 

Fuknace  Temperatures. 

Heat  supply — Combustion  of  fuel  B.T.U. 

Heat  suppl} — Hot  air    ,, 

Heat  supply— Steam  blast   ,, 

Total  heat  supply    ,, 

Heat  capacity  of  gases,  per  lb.  of  fuel  

Furnace  temperature   Fall. 


Fuel. 

3175 

Mil 

3 -olio 

5  601 

2;  57 

45S2- 

2S67 

4583 

271 

436 

23 

26 

3161 

3045 

1-3059 

1-6058 

2478 

320S 

If  we  assume  the  specific  heat  of  steam  to  be  0'6,  instead  of  0-48,  as 
assumed  above,  the  furnace  temperatures  are  respectively  2,370  and 
3,100  deg.  Fah.  Copper  melted  (1,980  deg.  Fah.)  easily.  Nickel  melted 
(2,640  deg.  Fah.)  slowly. 


Deg.  Fah. 

Deg.  Fah. 

Downtake  temperature  (electric  pyrometer)  

1388 

Waste  gases  entering  air  heater  

909-0 

917-0 

610-2 

6SO-0 

29S-S 

236-9 

57-3 

654 

315-7 

336-9 

268-4 

271-5 

47-6 

51-2 

Estimated  moisture  in  air  

0419 

0-383 
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Balance  Sheet  of  Heat  Expenditure. 


TUESDAY. 

Wednesday: 

BTU 

BTU 

Per 

Per 

BTU 

BTU 

Per 

Per 

Steam,  useful  

1,479 

42-57 

1  593 

29-45 

190 

23 

5-53 
•67 

220 
26 

4-u7 
•48 

Loss  heating  to  358  deg.  Pah. 

Warming  waste  products,  in- 
cluding steam  and  mois- 
ture   from  atmospheric 

167 

722 

4-86 

•20  73 

194 

9S5 

3  5!) 
1S-19 

Heat  carried  up  chimney  ... 

889 

SS9 

25-59 

•25-59 

1,179 

1,179 

21-78 

21-78 

17 1 

5-0 
17-40 

117 

828 

2-72 

Unconsumed  carbon  

«>lo 

15-30 

77S 

22-41 

22  41 

975 

975 

IS  02 

1S-02 

Radiation   and   losses  un- 

3-27 

9-43 

1,664 

30  75 

3,173 

it  o-o 

5.411 

100\0 

CONDENSERS   FOR   STEAM  TURBINES.* 

By  George  I.  Kockwood. 

Visitors  to  steam  turbine  power  stations  generally  notice,  as 
a  first  impression,  the  relative  inconspicuousness  of  the  turbine 
itself  in  the  midst  of  its  numerous  and  larger  condenser 
auxiliaries.  This  prominence  of  the  condenser  equipment  is 
especially  noticeable  in  the  case  of  the  smaller  turbine  plants, 
where  the  floor  space  occupied  by  the  condenser  system  far 
exceeds  that  required  by  the  turbine. 

There  appear  to  be  three  accepted  designs  for  these  condenser 
systems:  First  may  be  mentioned  the  combination  consisting 
of  a  surface  condenser,  a  centrifugal  hot-well  pump,  an  air 
cooler,  a  single-cylinder  vacuum  pump,  a  centrifugal  circ  ulating 
water  pump,  together  with  their  connecting  and  drip  piping 
and  valves.  Second,  the  foregoing  arrangement  may  be  varied 
by  omitting  the  hot-well  pump  and  also  the  air  cooler  and  dry 
vacuum  pump,  substituting  the  wet  vacuum  pump — preferably 
of  the  Edwards  type.  The  cost  per  kilowatt  capacity  is  about 
th^  same — -§7  to  §10 — for  either  of  these  systems.  The  third 
system  is  like  the  first,  except  that  an  elevated  jet  condenser 
with  barometric  tube  and  hot  well  take  the  place  of  the  surface 
condenser  and  hot-well  pump.  The  advantage  of  this  third 
type  over  the  surface-condenser  systems  is  that  it  may  take  up 
less  floor  space,  while  its  cost  is  but  §5  to  $6  per '  kilowatt. 
The  dry  vacuum  pump  used  with  barometric  condensers  must 
have  a  two-cylinder  air  pump,  and  the  exhaust  steam  from  the 
turbine  cannot  be  used  again  in  the  boilers. 

The  whole  cost  of  a  condenser  system,  as  intimated  in  the 
opening  paragraph,  is  not,  however,  fully  expressed  in  the 
contract  with  the  condenser  contractor.  The  turbine  room  is 
made  a  full  third  larger,  and  hence  more  expensive,  by  the 
provision  of  the  necessary  floor  space;  space,  too,  that  is  needed 
in  the  operation  of  the  turbines.  The  smaller  the  turbine 
plant,  the  greater  this  part  of  the  cost  becomes  relative  to  that 
of  the  whole  power  plant. 

There  is  a  fourth  type  of  condenser  which  may  be  used  with 
steam  turbines,  and  to  which  it  is  the  object  of  this  paper  to 
duect  attention — namely,  the  injector  or  ejector  condenser. 

Within  the  past  year  the  Atlantic  Mills,  Providence,  R.I., 
have  installed  a  400-kilowatt  Westingho  use-Parsons  turbine,  on 
which  a  vacuum  of  28  in.  to  28i-  in.  is  maintained  by  means  of 
the  following  condenser  system:  The  exhaust  steam  is  led, 
through  20ft.  of  vertical  16in.  east-iron  pipe  and  three  short- 
turn  elbows,  into  a  16  in.  Bulkley  injector  condenser.  The 
level  of  the  ground  floor  is  34  ft.  below  the  condenser  bulb, 
while  the  turbine  lies  on  a  concrete-st.-el  floor,  the  level  of  which 
is  12  ft.  6  in.  above  the  ground  floor. 

Injection  water  comes  500  ft.  from  the  river  to  the  power 
house,  under  a  slight  head — perhaps  3  ft. — depending  upon  the 
state  of  thi  river.  A  6  in.,  belt-driven  Lawrence  centrifugal 
pump  elevates  the  water  into  a  vertical  tank,  30  m.  diameter 
by  15  ft.  deep.  The  level  of  the  water  in  this  tank  is  main- 
tained by  the  wast"  pipe  Gin.  below  the  water-inlet  nozzle  on 
the  condenser.  From  near  the  bottom  of  this  vertical  tank  a 
7  in.  injection  pipe  rises  up  to  the  condenser. 

Along  with  the  water  a  good  deal  of  air  is  pumped  into  the 
top  of  the  tank  by  the  centrifugal  pump,  but  apparently  the 
depth  of  the  tank  acts  efficiently  as  an  air  separator,  and  no 
air  in  the  form  of  bubbles  passes  over  into  the  condenser;  at 
any  rate,  the  vacuum  shown  by  the  mercury  column  is  28\  in. 

*  A  paper  presented  before  the  American  Society  of iMechanical  Engineers. 


The  remarkable  thing  is  that  this  is  so,  as  nearly  as  the  height 
of  a  mercury  column  can  measured,  whether  the  column  be 
attached  to  the  bulb  of  the  condenser  or  to  the  exhaust  chest 
of  Ihe  turbine. 

To  prove  this  absence  of  friction  in  the  exhaust  pipe  a  £  in. 
pipe  was  connected  to  the  elbow  above  the  condenser,  then  led 
down  and  attached  to  the  turbine  exhaust  chamber.  A  branch 
horizontal  pipe  leads  off  to  a  mercury  column.  Two  halves, 
one  above  and  one  below  this  horizontal  pipe,  enable  cither 
connection  to  be  made  at  will.  Startiug  with  both  valves  open 
and  the  mercury  quiescent,  it  was  impossible  to  perceive  any 
movement  of  the  mercury,  either  up  or  down,  after  shutting 
either  valve. 

Not  only  is  a  16  in.  exhaust  pipe  thus  proved  ample  and 
more  than  ample  in  size  'for  a  400-kilowatt  tui  bine,  but  the 
vacuum  obtainable  with  this  condenser  is  substantially  the  same, 
whether  steam  is  passing  through  the  turbine  or  not.  The 
falling  of  the  water  through  the  "throat"  of  the  condenser 
is  the  air  pump,  and  is  the  only  air  pump  needed.  The  builders 
provided  a  20  in.  exhaust  nozzle  on  the  turbine,  but  Mr. 
Bulkley  believes  that,  on  the  contrary,  a  14  in.  condenser  would 
do  as  well  as  the  16  in. 

It  may  be  of  interest  to  relate  here  a  rather  unusual  experi- 
ence, encountered  when  this  16 in.  condenser  was  first  put  into 
service. 

It  was  convenient  to  have  the  injection  pipe  rise  on  that  side 
of  the  16  in.  exhaust  pipe  farthest  from  the  condenser.  At  the 
top  a  45  deg.  bend  connected  to  a  long-radius  elbow  enabled 
the  pipe  to  turn  and  pass  the  exhaust  pipe,  approaching  the 
condenser  horizontally  instead  of  vertically  as  in  the  usual  case. 
Upon  starting  up  the  turbine  only  22  in.  of  vacuum  could  be 
obtained.  The  piping  was,  nevertheless,  proved  to  be  obsolutely 
tight.  After  shutting  the  ejection  valve  on  Saturday  afternoon 
with  the  turbine  blanked  off  at  its  nozzle,  and  with  22  in. 
vacuum  on  the  exhaust  pipe  and  condenser,  one  found  12  in. 
vacuum  still  left  on  the  system  on  Monday  morning  before 
removing  the  blank  flange  in  preparation  for  starting.  Still, 
only  22  in.  was  the  maximum  height  of  the  mercury  column 
while  running. 

Finally,  at  the  suggestion  of  Mr.  Bulkley  to  the  effect  that 
in  his  experience  he  had  found  it  necessary  to  have  the  injection 
pipe  to  his  condensers  approach  Ihe  condenser  vertically  rather 
than  horizontally  for  the  best  results  (although  he  had  no 
explanation  satisfactory  to  himself  .why  this  was  so),  a 
re-arrangement  of  the  injection  piping  was  made,  permitting 
this  vertical  approach.  At  once,  upon  starting  up  the  turbine, 
the  result  was  28^  in.  of  vacuum,  and  this  has  been  maintained 
without  interruption  since. 

With  the  present  load — about  300  to  350  kilowatts — the  7  in. 
injection  valve  is  open  only  a  few  turns,  the  temperature  of 
the  hot  well  is  from  80  deg.  to  90  deg.,  and  water  enough  can 
be  passed  through  this  condenser  to  maintain  the  vacuum  in 
summer  weather.  The  highest  degree  of  vacuum  thus  far 
recorded,  as  measured  in  the  turbine  exhaust  chamber,  is  28Jin., 
the  lowest  27£  in.  The  variation  is  caused  partly  by  changes 
in  the  barometer,  but  more  by  variable  leakages  in  drip-valve 
seats.  Perhaps  also  the  amount  of  air  entrained  by  the  injection 
water  varies  from  time  to  time. 

If  water  is  not  to  be  had  in  abundance,  then  the  best  way 
is  to  have  two  pumps,  one  of  which  returns  to  the  condenser 
water  taken  from  the  hot  well.  In  this  way  the  highest 
theoretical  temperature  of  the  hot-well  water  may  be  reached. 

The  method  of  sealing  the  spindle  of  the  Parsons  turbine 
against  air  leak  where  it  passes  out  to  its  journals  from  the 
low-pressure  chambers,  namely,  by  pumping  water  with  centri- 
fugal pumps  formed  in  small  recesses  in  the  shaft  cover,  so  as 
to  keep  a  water  pressure  in  these  recesses  in  excess  of  that  of 
the;  atmosphere,  is  a  perfect  success,  as  the  experience  with 
this  condenser  shows,  although  when  but  22  in.  could  be 
obtained,  owing  to  the  fault  in  the  injection  pipe  design 
described,  the  efficacy  of  these  air  seals  was  very  seriously 
doubted. 

It  is  interesting  to  note  our  experience  that  no  drip  pipe  or 
drip  pump  for  removing  the  water  of  condensation  or  the 
leakage  into  the  exhaust  chamber  from  these  air  seals  is  found 
to  be  necessary  or  desirable. 

It  is,  indeed,  necessary  to  exclude  any  accumulation  of  water 
in  the  exhaust  pipe  for  fear  that  it  will  sway  back  and  forth 
until  it  flushes  up  on  to  the  large  low-pressure  blades  of  the 
turbine.  Running,  as  they  do,  at  a  very  high  velocity,  sudden 
contact  with  water  from  the  exhaust  pipe  wil  strip  the  last 
row  off  clean  if  such  contact  is  permitted.  Any  further  damage, 
however  to  the  other  rotating  blades  seems  to  be  prevented 
by  the  presence  of  the  fixed  row,  which,  by  dividing  up  the 
water  into  small  streams,  seems  to  protect  the  moving  rows 
from  contact  with  solid  water,  and  therefore  from  injury. 

The  rate  of  accumulation  of  water  leaking  by  the  small 
centrifugal  air-seal  pumps  into  the  exhaust  pipe  may  be  any 
amount  up  to  9501b.  an  hour.  If,  however,  there  is  the  least 
external  load  on  the  turbine,  the  flow  of  the  steam  up  the 
exhaust  pipe  has  the  power  to  sweep  the  exhaust  chamber  dry. 
The  method  of  starting  the  turbine  at  the  Atlantic  Mills  is 
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to  first  turn  on  the  injection  water.  Then  admit  steam  to 
tho  turbine  without  admitting  water  to  the  air  seals.  After 
the  load  begins  to  come  on,  as  shown  by  the  ammeter,  the  drip 
pipe  from  the  exhaust  chamber  to  the  atmosphere,  which  has 
been  open  all  night  and  up  to  this  point,  is  now  closed,  the 
water  turned  on  to  the  air  seals,  and  the  vacuum  immediately 
draws  down  to  28  in.  It  is  not  found  absolutely  necessary 
to  start  in  this  way,  as  the  turbine  can  be  run  hours  before  the 
water  accumulates  in  quantity.  The  object  is  simply  to  drain 
the  turbine  up  to  the  moment  when  the  load  begins  to  come  on. 

If  the  load  is  "  jumping  "  from  nothing  to  full  load,  there  is 
no  danger  of  water  accumulation.  It  is,  of  course,  quite 
possible  to  provide  a  drain  receiver  and  pump  which  will  work 
uiidor  the  vacuum  if  it  is  deemed  desirable  to  do  it.  There  is 
no  exhaust  steam  "  entrainer,"  or  water  trap  or  seal,  provided 
at  the  Atlantic  Mills  turbine. 

The  injector  condenser  costs,  fully  installed,  with  centrifugal 
circulating  water  pump,  tank  piping,  and  valves,  from  $2  to 
$250  per  kilowatt  capacity.  This  cost  is  much  reduced  if  there 
is  o  natural  head  of  water  available.  At  the  installation 
described,  the  condenser,  two  elbows,  one  tee,  18  ft.  of  cast-iron 
exhaust  pipe,  and  a  14  in.  automatic  relief  valve  cost,  erected, 
$591'50.    The  room  it  occupies  is  practically  none  at  all. 

Theoretically  considered,  in  its  relation  to  turbines,  the 
injector  condenser  would  seem  to  bar  out  all  other  condenser 
systems  in  those  situations  where  the  water  used  in  the  boilers 
is  pure  in  its  natural  state.  Where  it  is  absolutely  essential 
to  save  the  water  of  condensation  for  re-use  as  boiler-feed  water, 
owing  to  the  presence  of  salt,  sulphate  of  lime,  wool  grease, 
acid  "from  steel  works,  or  other  hurtful  pollution,  then  it  pays 
to  use  one  of  the  surface  condenser  systems.  If  the  city  water 
is  pure  and  costs  about  7  cents  per  1,000  gallons,  water  enough 
for  a  400-kilowatt  turbine  at  100  per  cent  load  factor  would 
cost  per  factory  year  of  310  days,  10  hours  a  day,  at  1,000 
gallons  per  hour,  about  $217.  With  interest  at  5  per  cent  and 
fixed  charges  at  8  per  cent  this  sum  warrants  the  capital  expendi- 
ture of  not  to  exceed  $1,670.  It  is  thus  clear  that  it  does  not 
pav  to  buy  the  surface-condenser  system  simply  to  save  the  cost 
of  paying  city  rates  for  boiler  feed  water. 

Much  talk  has  been  made  about  the  freedom  of  the  condensed 
exhaust  steam  in  turbines  from  cylinder  oil,  and  the  advantage 
wl  ich  this  purity  gives  to  it  as  compared  with  the  oily  exhaust 
from  reciprocating  engines,  where  the  condensed  steam  is 
returned  to  the  boilers..  It  should  not  be  forgotten  that  great 
purity  of  feed  water  is  not  in  itself  a  desirable  thing,  being 
only  better  than  very  impure  water;  for  it  pits  the  tubes  and 
water  legs  of  steel  boilers  unless  some  lime  is  added. 

Where  the  waste  injection  water  from  a  jet  condenser  is  used 
for  washing  in  a  dyehouse,  this  freedom  from  oil  is  of  great 
advantage.  Such  is  the  aversion  of  dyers  to  using  exhaust 
steam  to  heat  water  on  account  of  the  supposed  presence  of 
cylinder  oil,  no  matter  how  careful  one  may  be  to  provide  and 
opciate  successfully  oil  eliminators,  that  this  freedom  of  the 
turbine  from  the  use  of  cylinder  oil  is  sufficient  cause  to  deter- 
mine the  purchase  of  turbines  in  place  of  engines  for  power  in 
such  places. 

The*  Atlantic  Mills  turbine  is.  so  far  as  the  writer  knows,  the 
only  instance  on  record  of  the  use  of  injector  condensers  for 
large  turbines  either  of  the  Parsons  or  Curtis  type. 


NOTICES    OF    MEETINGS,  4c 


Institution  of  Jdnioe  Engineers. — February  3rd,  paper  by  Prof. 
H.  T.  Davidge,  on  "  Recent  Developments  in  Electric  Lighting." 

^Institute  of  Marine  Engineers. — January  30th,  fuel  testing. 

Glasgow  Technical  College  Scientific  Socikty. — February  4th, 
paper  by  Prof.  Blyth,  M.A.,  on  "Kathode  Rays  and  Allied  Phenomena." 

Institution  of  Electrical  Engineers. — Manchester  Students' 
Section  :  February  3rd,  Mr.  V.  H.  Mahler  on  "The  Electric  Equipments 
of  Automobiles."  Glasgow  Section  :  February  4th,  annual  smoking 
concert  at  Urosvenor  Restaurant. 

Manchester  Association  of  Engineers.- — January  28th,  paper  by 
Mr.  C.  Day  on  "  Multiple  Effects  Evaporation." 

Institution  of  Civil  Engineers.— Students'  Section:  "Concrete- 
making  on  the  Admiralty  Harbour  Work?,  rover,"  by  T.  L.  Matthews. 

Bradford  Enginfering  Society. — February  1st,  paper  by  Mr.  H. 
Falshaw  on    Lancashire  Boilers." 

Birmingham  Association  of  Mechanical  Engineers. — February  4th, 
monthly  meeting  ;  paper  to  be  read. 

Civil  and  Mechanical  Engineers'  Society.— -February  2nd,  paper 
by  Mr.  A.  R.  Tattersall  on  "The  Mechanics  of  Flour  Milling." 


LAUNCHES  AND  TRIAL  TRIPS. 


Eftikhia- — The  steamship  Eftikhia,  which  has  been  built  for 
Mr.  Ambatielos,  of  Cephalonia,  Greece,  by  Messrs.  Swan,  Hunter, 
and  Wigham  Richardson  Limited,  Walhsend,  has  been  taken 
out  to  sea  for  her  trial  trip.  The  vessel  is  of  the  following 
leading  dimensions:  Length,  341ft.;  beam  extreme,  49ft.; 
depth  moulded,  25  ft.  3  in..  She  has  been  built  to  carry  a 
dead-weight  cargo  of  about  5,600  tons  on  a  draught  of  21  ft.  6  in. 
The  machinery  has  been  constructed  by  the  North-Eastern 
Marine  Engineering  Company,  and  consists  of  a  set  of  triple- 
expansion  engines,  having  cylinders  23  in.,  38  in.,  and  64  in. 
by  45  in.  stroke,  steam  being  supplied  by  two  single-ended 
boilers  15  ft.  9  in.  by  10  ft.  6  in.,  working  at  1801b.  pressure. 
On  the  trial  trip  the  machinery  worked  without  the  slightest 
hitch,  and  a  spaed  of  about  9£  knots  was  obtained,  the  vessel 
being  fully  loaded. 

Fraser. — The  trial  trip  of  the  pilot  cruiser  Fraser,  which 
has  been  built  by  Sir  W.  G.  Armstrong.  Whitworth,  and  Com- 
pany Limited,  to  the  order  of  the  Secretary  of  State  for  India, 
has  been  held,  and  the  vessel  satisfactorily  fulfilled  all  the 
stipulations  of  the  contract.  The  vessel  is  unusually  interesting 
inasmuch  as  she,  is  the  first  steam  pilot  vessel  for  service  in  the 
neighbourhood  of  Calcutta.  She  is  intended  to  replace  the 
well-known  pilot  brigs  which  have  so  far  carried  out  in  a  most 
excellent  manner  all  the  pilotage  requirements  of  the  port.  The 
Fraser  is  a  twin-screw  vessel.  The  propelling  machinery  has 
been  supplied  by  the  Wallsend  Slipway  and  Engineering  Com- 
pany Limited,  and  is  of  the  twin-screw  triple-expansion  type, 

Saint  Jerome- — Messrs.  Archibald  McMillan  and  Son 
Limited,  Dumbarton,  launched  on  January  21st  the  Saint 
Jerome,  the  second  of  two  steel  screw  steamers  they  have  built 
to  the  order  of  Messrs  Rankin,  Gilmour,  and  Co.,  Liverpool. 
The  moulded  dimensions  are:  Length,  345ft.;  breadth,  47ft. 
6 in.;  depth,  24  ft.  9  in.;  and  the  vessel  is  designed  to  carry 
a  dead  weight  of  5,500  tons  on  a  light  draught.  She  is  fitted 
with  long  bridge,  having  accommodation  on  top  for  captain, 
officers,  and  engineers,  poop,  and  topgallant  forecastle,  and 
is  outfitted  in  a  very  complete  and  up-to-date  manner. 
Machinery  is  being  supplied  by  Messrs.  Dunsmuir  and  Jack- 
son Limited,  Glasgow,  for  a  sea  speed  of  10  knots.  The 
vessel  and  machinery  have  been  built  to  Lloyd's  highest  class. 

Ashridge- — Messrs.  William  Hamilton  and  Co.  Limited, 
Port-Glasgow,  launched  on  January  21st  a  steel  screw  steamer 
for  Messrs.  M'Tlwraith,  M'Eacharn,  and  Co.  Limited,  Mel- 
bourne, for  their  Australian  coasting  trade.  The  vessel,  which 
is  a  duplicate  of  the  Kooringa,  recently  built  for  the  same 
company  by  Messrs.  Hamilton,  is  of  the  following  dimensions: 
Length,  325  ft.;  breadth.  47  ft.;  and  depth,  24  ft.  10  in.  She 
is  of  5.000  tons  dead-weight  capacity,  and  has  been  speciallv 
designed  for  the  quick  handling'  of  cargoes,  being  fitted  with 
eight  steam  winches,  four  of  which  are  of  friction  type.  There 
is  also  a  complete  installation  of  electric  light.  The  vessel 
was  named  Ashridge.  After  being  launched  the  vessel  was 
taken  to  the  basin  of  the  Clvde  Shipbuilding  and  Engineering 
Company.  Port-Glasgow,  where  she  will  receive  machinery, 
which  consists  of  triple-expansion  engines  of  24  in..  40  in.,  and 
65  in.  diameter  by  42  in.  stroke,  and  two  large  boilers. 

Morazan. — There  has  been  launched  from  the  Southwick 
vard  of  Messrs.  Robert  Thompson  and  Sons  the  deck  steamer 
Morazan,  built  to  the  ord°r  of  Messrs.  Henry  Fernie  and  Sons, 
of  Liverpool.  The  principal  dimensions  are:  Length  between 
perpendiculars,  360  ft.;  breadth,  46  ft.  9  in.;  depth  moulded. 
25ft.  9in.  She  is  designed  to  carry  a  large  cargo  on  a  light 
draught  of  water.  The  engines  are  by  Messrs.  Geo.  Clark 
Limited,  havino-  cylinders  23^  in..  39  in.,  and  66 in.  by  45  in. 
stroke,  with  extra  large  boilers. 

San  Miarnel- — On  January  21st,  Sir  Ravlton  Dixon  and 
Co.  Limited,  launched  from  their  Cleveland  dockyards,  Middles- 
brough, a  steel  twin  screw  passenger  and  cargo  steamer,  built 
to  the  order  of  Empreza  Insulana  de  Navegacas  a  Vapor, 
Lisbon.  Her  principal  dimensions  are  313  ft.  by  42  ft.  by 
27  ft.  moulded,  having  a  dead-weight  carrying  capacity  of 
about  3,200  tons  on  a  light  draught.  Twin  screw  engines  will 
be  fitted  by  the  North-Eastern  Marine  Engineering  Company 
Limited,  Sunderland,  having  cylinders  18J  in..  30  in.,  and  50  in. 
by  36  in.  stroke,  supplied  with  steam  by  two  large  single-ended 
boilers,  working  at  1801b.  pressure. 

Iberia — On  January  21st  the  Rlyth  Shipbuilding  Companv 
Limited  launched  from  their  shipbuilding  and  graving  dock 
works  the  steel  screw  steamer  Iberia,  built  to  the  order  of 
Messrs.  John  Hall.  juu..  and  Co.,  London,  and  specially 
adapted  for  their  general  Mediterranean  trade.  The  dimen- 
sions are  290  ft.  by  39  ft.  6  in.  by  20  ft.  9  in.  moulded.  Triple- 
expansion  engines  of  good  Power,  with  two  large  boilers  will 
be  supplied  by  the  North-Eastern  Marine  Engineering  Com- 
pany Limited  at  their  Sunderland  works, 
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Leander  —The  steel  screw  steamer  Leander,  built  by  Messrs. 
Win.  Gray  and  Company  Limited  for  Messrs.  Scaramanga 
Brothers,  of  London,  has  proceeded  on  her  maiden  voyage  from 
West  Hartlepool.  Her  principal  dimensions  are:  Length  over 
all,  342  ft.;  breadth,  47  ft.  6 in.;  and  depth,  22  ft.  6  in.  Triple- 
expansion  engines  have  been  supplied  from  the  Central  Marine 
Engine  Works  of  the  builders,  having  cylinders  24  in.,  38  in., 
and  64in.  diameter,  with  a  piston  stroke  of  42  in.,  and  two 
large  steel  boilers  adapted  for  1801b.  pressure  per  square  inch. 
A  strong  gale  was  blowing  and  a  heavy  sea  running  at  the 
time,  so  that  it  was  not  possible  to  make  the  usual  speed  trials; 
but  it  was  satisfactory  to  note  that  under  these  very  unfor- 
tunate conditions  the  "ship  and  machinery  behaved  admirably, 
and  no  hitch  occurred  on  the  run  south  to  Grimsby. 

Benue. — There  was  launched  on  January  21st  from  the  East 
Shipbuilding  yard  of  Messrs.  Swan,  Hunter,  and  Wigham 
Richardson  Limited,  Wallsend,  the  steel  screw  steamer  Benue, 
which  has  been  built  to  the  order  of  Messrs.  Elder,  Dempster, 
and  Co.  for  their  West  African  trade  from  Liverpool.  The 
vessel  is  of  the  following  leading  dimensions:  Length  over  all. 
362  ft.;  beam  extreme,  48  ft.  3  in.;  and  depth  moulded  32  ft. 
to  shelter  deck.  The  vessel  is  expected  to  carry  a  dead-weight 
cargo  of  about  4,600  tons  on  a  draught  of  21  ft.  The  machinery 
has  been  constructed  by  the  Wallsend  Slipway  and  Engineer- 
ing Company,  and  consists  of  a  set  of  triple-expansion  engines 
having  cylinders  25  in.,  41  in.,  and  68  in.  by  48  in.  stroke, 
steam  being  supplied  by  three  large  single-ended  boilers  work- 
ing at  1001b.  pressure.  These  engines  are  expected  to  give 
the  vessel  a  speed  of  about  11  knots. 

Chama  —The  cargo  steamer  Chama,  built  for  Messrs.  Elder. 
Dempster,  and  Co.  Limited,  Liverpool,  was  launched  on  January 
21st  by  Palmer's  Shipbuilding  Company,  of  Jarrow-on-Tyne. 
Th-j  Chama  is  one  of  three  sister  vessels  built  by  Palmer's 
Company  for  the  same  owners,  and  has  been  specially  designed 
for  the  West  Africa  trade.  Her  dimensions  are:  Length, 
350  ft.;  breadth,  48  ft.;  depth  moulded,  23  ft.  4  in. ;  and  In- 
capacity is  4,600  tons  dead  weight.  The  Chama  is  provided 
with  the  most  modern  facilities  for  the  quick  despatch  of 
cargo.  Her  engines,  made  by  the  shipbuilders,  have  cylinders 
25  in.,  42  in.,  and  70  in.,  by  45  in.  stroke,  steam  being  supplied 
from  two  steel  boilers  at  200  lb.  working  pressure. 


NAVAL  NOTES. 

"Wear. — The  Palmers  Shipbuilding  and  Iron  Company 
Limited,  Jarrow,  launched  on  January  21st  a  torpedo-boat 
destroyer,  the  Wear,  for  the  British  Navy.  The  Wear  is  one  of 
the  four  torpedo-boat  destroyers  at  present  being  built  by  the 
firm  to  the  order  of  the  Admiralty. 

New  Hampshire. — The  leading  particulars  of  the  United 
States  twin-screw  battleship  New  Hampshire,  which  is 
to  be  laid  down  early  this  year  and  completed  within 
forty-two  months,  have  been  recently  made  known.  She  is  to 
have  a  trial  displacement  of  not  more  than  16,000  tons,  and  a 
speed  of  18  knots.  Her  length  on  load  water  line  is  to  be 
450ft.;  breadth  extreme,  76  ft.  10in.;  mean  draught  to  bottom 
of  keel  at  trial  displacement,  24  ft.  6  in.;  and  coal  bunker 
capacity,  2,350  tons.  The  armament  is  to  comprise  four  12  in. 
guns;  eight  8  in.  guns;  twelve  7  in.  guns;  twenty  3  in.,  14- 
pounder  quick-firing  guns;  twelve  3-pounder  semi-automatic 
guns;  four  1-pounder  semi-automatic  guns;  two  3  in.  field  guns; 
four  machine  guns;  and  four  submerged  torpedo  tubes.  The 
main  propelling  engines  are  to  be  of  the  vertical  four-cylinder 
triple-expansion  type,  of  a  combined  indicated  horse  power  of 
16,500,  and.  arranged  for  outboard  turning  propellers  when 
going  ahead.  The  steam  pressure  at  the  engines  will  be  250  lb. ; 
the  stroke  of  the  engines  4  ft.,  and  the  revolutions  at  full  power 
about  120  per  minute.  There  are  to  be  twelve  boilers  of  the 
water-tube  type,  arranged  in  six  water-tignht  compartments. 
Their  combined  heating  surface  is  to  be  not  less  than  46,750 
square  feet,  and  the  grate  area  not  less  than  1,100  square  feet, 
with  urates  not  exceeding  6  ft.  9  in.  in  length.  The  working 
steam  pressure  will  be  2651b.,  and  the  air  pressure  in  the  boiler 
rooms  with  all  the  machinery  running  at  full  power  is  not  to 
exceed  2  in.  of  water.  The  boiler  tubes  are  to  be  straight  and 
not  less  than  2  in.  diameter.  The  total  weight  of  all 
machinery — including  water  in  boilers,  condensers,  and  pipes — 
tools,  stores,  and  spare  parts  will  be  about  1,500  tons. 

Two  submarines  of  the  B  tvpe  were  launched  from  the  yard  of 
Messrs.  Vickers,  Sons,  and  Maxim,  Barrow,  for  the  Adiniraltv 
on  January  23rd.  These  boats  are  larger  than  those  of  the  A 
type,  and  have  a  greater  speed.  The-  can  be  more  readily 
submerged,  and  are  easier  to  handle. 


The  Elements  op  Railway  Economics. — This  is  the  title 
of  a  text-book  from  the  pen  of  Mr.  W.  M.  Acworth,  and  issued 
by  the  Oxford  University  Press.  We  hope  to  refer  further  to 
this  work  in  our  Review  columns. 


TRADE  NOTES. 


The  Diesel  Engine  Company  Limited,  179,  Queen  Victoria 
Street,  London,  E.C.,  have  just  issued  a  new  illustrated  circular 
of  the  Diesel  engine.  They  point  out  that  the  efficiency  is 
some  33  per  cent  better  than  the  gas  engine',  and  give  many 
other  facts  and  particulars  which  should  appeal  to  the 
intending  purchasers. 

Messrs  J.  S.  Fairfax  and  Company,  37  and  39,  Essex  Street, 
Strand,  London,  W.C.  This  firm  have  specialties  in  reducing 
gears  for  direct  drives,  ratio  driving,  forward  or  reverse  internal- 
geared  drives,  cone  pulleys,  etc.  They  also  make  a  neat  and 
compact  pulley  block,  convertible  to  a  self-sustaining  hand 
crane. 

Messrs.  Herbert  Morris  and  Bastert  Limited,  Emperor 
Works,  Loughborough,  Leicestershire,  send  their  illustrated 
list  of  high  efficiency  overhead  and  other  lifting  gears.  The 
spur  gears  of  their  pulley  blocks  are  cut  gears  throughout, 
ensuring  best  possible  results. 

Messrs.  Babcock  and  Wilcox  Limited,  Oriel  House, 
Farringdon  Street,  London,  E.C.,  favour  us  with  a  copy  of 
the  fifth  edition  of  their  comprehensive  work,  entitled  "  Steam." 
This  book  has  been  revised  and  enlarged  by  fresh  information 
upon  refuse  destructors,  superheating,  boiler  installations  in 
large  power  houses,  additional  tables,  and  new  illustrations. 
To  those  contemplating  boiler  installations  the  work  should 
prove  of  interest. 


TRADE  CATALOGUES. 


The  Abuer  Doble  Company,  engineers,  San  Francisco, 
U.S.A.,  send  an  instructive  pamphlet,  entitled  "  An  Investi- 
gation of  the  Doble  Needle  Regulating  Nozzle."  This  is  a 
specially-designed  nozzle  for  controlling  the  flow  of  high  pres- 
sure water  for  Pelton  type  of  water  wheels.  The  same  firm  are 
makers  of  tangential  ellipsoidal  water  wheels,  to  which  they 
apply  the  above  nozzles. 

The  Nitrate  Syndicate  Limited,  Salisbury  House,  London, 
E.C,  send  a  circular  dealing  with  the  promotion  of  the 
California  Nitrate  Company.  The  circular  has  particular  refer- 
ence to  recent  discoveries  of  nitrates  in  Death  Valley,  Cali- 
fornia, where  there  is  a  large  mountainous  district,  consisting 
entirely  of  these  deposits. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  written  on  one  side  of 
the  paper  only ;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasiny.  We 
Cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  tvilh 
the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


COMPLETION  OF  A  PATENT  APPLICATION. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — I  am  an  applicant  for  a  patent,  and  in  1904  took  out 
a  provisional  through  the  medium  of  a  patent  agent.  I  received 
the  notice  of  the  acceptance  of  the  provisional  through  the 
agent.  In  the  Patent  Journal  (official)  the  address  of  the  agent 
was  given  and  not  my  own,  whilst  the  agent  also  signs  himself 
on  the  provisional  as  agent  for  the  applicant.  As  I  consider 
myself  capable  of  completing  the  patent  specifications  without 
the  employment  of  an  agent,  I  should  like  to  know  as  to  whether 
or  not  the  above  conditions  bind  me  in  any  way  to  complete  the 
patent  through  this  agent.  In  the  provisional  I  describe  two 
methods  by  which  the  same  objects  can  be  accomplished,  one 
being  a  modification  of  the  other.  I  now  wish  to  add  a  third 
possible  modification  to  prevent  possible  infringement.  Could 
I  safely  include  the  third  modification  in  the  complete  specifi- 
cations, although  it  is  not  mentioned  in  the  provisional?  Also, 
under  the  new  Patent  Act,  which  came  into  force  January  1st. 
1905,  the  charges  have  been  increased.  Could  you  inform  me 
as  to  what  the  new  charges  are,  and  as  to  whether  these  new 
charges  will  be  made  on  the  completion  of  a  patent,  the  pro- 
visional for  which  was  taken  out  in   1904? — Yours,  etc., 

Patent. 
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QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  on!;/,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketch' x  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


1867.  The  Mauufacture  of  Cams  for  Petrol  Engines.— I  woul.l 

feel  obliged  if  any  subscriber  could  advise  me  as  to  tbe  best 
material  for  producing  cams  for  petrol  engines.  These  are  about 
2  in.  diameter  by  §  in.  thick,  with  a  hole  in.  through  them. 
They  must  be  hard,  but  not  so  hard  as  to  risk  their  being  broken 
when  being  riveted  on  to  shift.  Should  they  be  oil  or  water 
cooled,  and  how  is  the  steel  described  that  would  be  used  ?— W.  B. 

1869.  Brake  for  taking  B.H.P.  of  Turbine.— Will  any  reader  be 

kind  enough  to  answer  the  following  question  :  The  most  efficient 
kind  of  brake  for  taking  the  B.H.P.  of  turbine,  also  formula;  ? — 
Rotary. 

1874.  Air  Compressor. — Will  some  readers  kindly  give  me  their 
advice  how  to  prevent  the  delivery  valve  on  a  Corliss  valve  air 
compressor  from  knocking,  and  v<  hat  they  think  the  cause  ?  There 
are  four  valves,  two  on  each  cylinder.  Only  one  gives  this  trouble. 
It  also  makes  air  throb  when  delivering. — W.  J.  H. 

1875.  Tempering  Dies  for  Stamping  Medals.— Will  any  reader 
state  the  kind  of  steel  and  process  of  tempering  dies  for  stamping 
medals  and  similar  classes  of  work  in  silver  ? — Nagrom. 

1878.  Boiler  Leakage.— The  bottom  manhole  of  a  Lancashire  boiler 
continues  to  leak.  The  jointing  material  is  an  asbestos  ring  ;  both 
the  faces  are  good,  and  tbe  boiler  is  fitted  with  a  block.  Kindly 
advise  me  the  cause  of  this  and  of  a  remedy,  or  is  there  any 
method  of  treating  the  riDgs  before  putting  on  ? — Engine-man. 

1882.  Economy  of  Condenser.— Is  it  safe  and  practical  to  connect 
a  separate  condenser  and  air  [jump  (driven  by  belt)  to  a  horizontal 
engine  with  11  in.  cylinder,  17  in.  stroke,  and  running  about 
120  revolutions  per  minute,  steam  pressure  75  lb.  per  square  inch, 
and  should  I  expect  much  increase  of  power  or  economy  of 
working  ?  —  Old  Subscriber. 

1883.  Brazing  Band  Saw. — If  a  handsaw  breaks,  how  can  I  braze 
the  two  ends  together  ? — J.  H.  0. 

1884.  Size  of  Boiler  — Will  some  reader  explain  the  method  that  is 
adopted  for  finding  heating  surface  and  grate  area  of  any  boiler, 
and  the  amount  of  water,  also  size  of  funnel,  to  give  sufficient 
steam  that  is  required  by  an  ordinary  marine  engine  ?  Example  : 
Area  of  H.P.  piston  =  283'5  per  square  inch  ;  cut-off  of  stroke, 
'625  ;  stroke.  24  in. ;  revolutions,  125  per  minute  ;  steam  pressure, 
160  lb.  p^r  square  inch. — Boiler. 

1885.  Testing  Marine  Engines.— Many  thanks  to  Mr.  Holdcroft 

for  reply  to  above,  but  I  am  a  bit  in  the  dark  about  the  tank.  I 
assume  tank  is  connected  to  hot  well,  ai.d  feed  suction  pipe 
connected  to  tank,  but  how  am  I  to  measure  the  water  used,  as 
pumps  will  be  taking  it  away  continually  ?  Shall  be  glad  if  you 
will  enlighten  me  a  little  as  to  manipulation  of  this  tank.  Also 
about  what  consumption  of  steam  per  I. H.P.  for  triple-expansion 
engines,  and  the  evaporation  per  pound  of  fuel  for  an  ordinary 
marine  boiler  would  be  considered  passable,  as  I  find  there  is  a  lot 
of  difference  in  results  published  in  various  papers  on  engine 
trials  ? — Coal. 

1886.  Reckoning  Profits. — Which  is  the  correct  commercial  way  to 
reckou  profits,  on  the  returns,  or  on  the  amount  invested  ?  e.g.,  a 
person  buys  £145  6s.  worth  of  articles,  for  which  he  receives 
£224  19s.,  making  a  difference  of  £79  13s.  What  per  cent  i^ofit 
is  this,  commercially  speaking  ?  This  works  out  on  the  returns 
about  35  per  cent,  and  on  the  investment  about  55  per  cent.  Which 
is  the  profit,  35  or  55  per  cent  ?  All  expenses  have  been  included 
in  the  £146  6s. — Investor. 

1887.  Strength  of  Wire  Rope. — A  steel  wire  rope  fin.  diameter 
stretched  across  a  span  of  110  ft.  ;  what  weight  suspended  from  one 
point  will  it  take  to  break  it  ? — Rope. 

1888.  Putty  for  an  Iron  Joint. — Could  any  of  your  readers  kindly 
tell  me  how  to  make  a  good  putty  that  will  set  in  oil,  on  an  iron 
fixing  for  a  bearing  where  oil  pump  is  always  working? — Anxious. 


Maindee. — There  is  no  publication  dealing  specially  with  the  subject 
you  name..  The  Practical  Engineer  contains  articles,  when  of 
sufficient  interest,  and  some  of  the  monthly  technical  journals 
occasionally  contain  such  notices. 


MISCELLANEA. 


Platinum  Industry. — The  average  annual  yield  of  platinum 
from  the  Ural  district  for  the  years  1899-1904.,  was  14,220  Hi. 
weight.  This  is  the  .highest  on  record  since  the  regular  develop- 
ment of  the  industry  in  1869. 

The  Institution  op  Civil  Engineers. — On  January  17th 
a  paper  was  read  by  L.  F.  Vemon-Harcourt,  M.A.,  on  '  The 
River  Hoogly,"  the  president,  Sir  Guildford  L.  Molesworth, 
in  the  chair. 

At  a  committee  meeting  of  the  Dundee  Harbour  Board,  on 
January  16th,  it  was  agreed  to  recommend  that  permission  bp 
given  to  the  Caledon  Shipbuilding  and  Engineering  Company 
Limited  to  construct  a  jetty  on  the  river  frontage,  on  which 
to  erect  a  crane  for  equipping  large  steamers. 

Liverpool  Engineering  Society. — The  annual  dinner  was 
held  on  the  19th  January,  the  president,  Mr.  Priest,  being 
in  the  chair.  Among  those  present  were  the  Lord  Mayor  of 
Liverpool,  Mr.  C.  McArthur,  Mr.  J.  R.  Smith,  Rev.  Or. 
Watson,  and  J.  H.  Tudsbery,  the  secretary  of  flip  Institution 
of  Civil  Engineers. 

An  Electrolytic  Telephone. — In  connection  with  the 
Jubilee  Exhibition  held  by  the  German  Electrical  Society,  in 
Berlin,  at  the  end  of  November,  Mr.  E.  Ruthmer  exhibited  a 
rather  curious  apparatus  in  the  shape  of  a  novel  telephone 
receiver  (the  electrolytic  telephone).  This  remarkable  apparatus, 
which  could!  be  called  a  "  speaking-  accumulator,"  consists  mainly 
of  an  electrolytic  cell,  including  electrodes  of  unequal  size.  On 
being  traversed  by  microphone  currents,  this  cell  renders  truly 
any  words  spoken  into  the  microphone  to  which  it  is  connected. 
By  means  of  two  hearing  tubings,  similar  to  those  of  a  phono- 
graph, the  words  spoken  at  the  spnding  station  may  bp  perceived 
with  a  high  distinctness. 

It  is  reported  that  the  Fairfield  Shipbuilding-  Company  are 
building  two  20  knot  steamers  for  the  Canadian  Pacific  Railway 
Company's  Atlantic  service.  Each  steamer  will  be  550  ft.  long 
between  perpendiculars,  and  65  ft.  broad,  and  will  be  the  largest 
and  fastest  ever  employed  in  the  Canadian  service.  They  will 
be  able  to  carry  the  mails  between  Moville  and  Rimouski  in 
o\  days,  and  the  passage  between  Liverpool  and  Quebec  will 
take  only  6.V  days.  On  each  boat  there  will  be  accommodation 
for  650  first  and  second  class  passengers  and  nearly  1,000  steer- 
age passengers. 

Electric  Power  for  Collieries. — The  Sunderland  District 
Electric  Tramways  Limited  have  arranged  a  contract  for  the 
supply  of  power  to  the  important  collieries  in  the  county  of 
Durham  belonging  to  the  Lambton  Collieries  Limited.  It  is 
proposed  to  use  the  power  for  hauling,  pumping,  coal  cutting, 
lighting,  and  winding  purposes,  as  well  as  for  the  engine  works. 
These  collieries  employ  over  10,000  men,  and  have  an  output 
of  over  three  million  tons  per  annum,  besides  owning  a  large 
fleet  of  steamers.  It  is  proposed  to  erect  a  large  central  power 
station  on  five  acres  of  land,  from  which  the  power  will  be  taken 
to  the  collieries,  and,  in  addition,  the  tramways,  of  which  over 
twelve  miles  are  now  fully  completed,  will  be  supplied  with  the 
necessary  power,  as  weli  as  the  supply  of  power  for  electric 
lighting  in  the  urban  districts  of  Houghton-le-Spring  and 
Hetton-le-Hole  and  the  rural  district  of  Easington,  over  which 
the  company  has  statutory  lighting  powers.  The  power 
station  will  be  one  of  the  most  up  to  date,  and  being  close 
to  the  pit's  mouth  the  coal  will  be  produced  under  the  most 
advantageous  conditions.  The  contract  has  been  arranged  by 
Messrs.  Harper  Bros,  and  Co.,  consulting  engineers,  of  London, 
and  Messrs.  D.  Balfour  and  Son,  of  Newcastle-on-Tyne. 

Bradford  Engineering  Society. — The  annual  general  meet- 
ing was  held  at  the  Municipal  Technical  College  on  Wednesday 
evening,  the  11th  inst.  The  following  are  the  officers  for  1905: 
President— Prof.  G.  F.  Charnock,  A.M.I.C.E.,  M.I.M.E.  (re- 
elected). Vice-Presidents — Messrs.  Herbert  W.  Malev. 
M.I.M.E.,  A.  D.  Ellis,  M.I.M.E.,  Robert  Hiles,  and  George 
Carter.  Council — Messrs.  J.  W.  Atack,  C.  Becker,  S.  H.  Carter. 
G.  Clark,  J.  Haley,  W.  Lee,  L.  Muff,  J.  Naylor,  S.  Peatfield, 
W.  Noble,  T.  A.  Perkins,  and  John  Wilson.  Hon  Secretary — 
Mr.  Harold  W.  Barker,  A.M.I.C.E.,  5,  Bank  Street,  Bradford. 
Treasurer — Mr.  H.  Jowett.  Hon.  Librarian — Mr.  C.  W.  Lupton. 
Hon.  Auditors— Mr.  S.  D.  Schofield  and  Mr.  W.  H.  Stoney. 
The  meeting  unanimously  elected  as  a  life  member  Mr.  John 
Wilson,  who  had  so  ably  and  conscientiously  discharged  the 
duties  of  secretary  from  the  beginning  of  the  society  until 
September,  1904.  The  second  annual  dinner  of  the  society  was 
held  on  the  18th  inst.  After  the  loyal  toasts,  Mr.  Perkins, 
member  of  council,  proposed  "  The  Institution  of  Mechanical 
Engineers  and  Allied  Societies,"  which  was  replied  to  by 
Mr.  Wicksteed.  After  speeches  from  several  other  speakers,  the 
Mayor  made  a  presentation  to  Mr.  John  Wilson,  the  past 
secretary.  Musical  selections  were  provided  by  the  Apollo 
quartette. 
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MANAGERS    AND    MEN:  ACCIDENT  COMPENSATION 
CONFUSIONS. 

The  puzzles  connected  with  the  Workmen's  Compensation 
Act,  1887,  under  which  all  claims  for  workmen's  compen- 
sation for  accidents  are  administered,  seem  to  be  as 
numerous  as  the  questions  that  can  be  framed  upon  an 
ordinary  rule-of-three  sum.  There  is  perhaps  a  difference 
in  the  comparison  in  that  however  much  the  appearance 
of  the  question  may  differ,  and  how  skilfully  hidden  the 
relation  of  the  terms  of  the  equation  or  sum  may  be,  yet 
there  is  an  inviolable  rule  to  work  upon  which,  when 
followed,  brings  an  unerring  answer  and  a  definite  and 
satisfa&tory  result. 

The  rule-of-three  for  workmen's  accident  compensation 
law  has  yet  to  be  propounded  and  formulated,  unless  it 
be  that  the  litigants  will  accept  the  decisions  of  a  Court 
of  Appeal  where  three  judges  sit  as  being  final,  without 
u'oino'  to  an  ultimate  tribunal  domiciled  in  the  House  of 
Lords  for  another  chance  in  the  struggle  to  secure  a  definite 
and  final  answer  to  their  particular  quest. 

Employers  have  now  been  definitely  told  by  the  decision 
in  Simpson  v.  Eibbw  Vale  Steel,  Iron,  and  Coal  Company 
Limited  that  managers  and  others  in  receipt  of  salaries 
above  the  wages  paid  to  workmen  were  never  intended  to 
be  provided  for,  and  that  they  are  therefore  excluded  from 
the  benefits  of  the  Act  when  accidents  result  to  them,  even 
though,  were  the  same  accident  to  overtake  a  workman, 
they  would,  so  far  as  the  workman  was  concerned,  be 
undoubtedly  liable.  Thus,  should  the  salaried  works 
manager  and  a  weekly-wage  workman  be  both  injured 
or  killed  in  a  common  shop  accident,  the  law  "lias  now 
decided  that  the  workman  must  be  provided  for,  or  his 
representatives  compensated ;  while  the  manager  is  appar- 
ently supposed  to  have  provided  for  himself,  and  is  not 
in  any  manner  a  risk  such  as  the  employer  must  be 
prepared  to  meet,  and  should  have  provided  against. 

There  are  losses  and  risks  enough  in  every  works  without 
unnecessarily  adding  to  their  number,  and  it  is  now  clear  that 
the  salaried  man  must  carry  his  own  risk  while  engaged 
in  the  service  of  any  firm  who  may  not  have  specially  and 
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definitely  included  him  in  their  insurance  arrangements 
with  the  company  who  have  taken  their  premium,  and 
relieved  them  of  the  individual  personal  risk  and  liability 
to  their  employees. 

The  definition  of  '"workman"  is  stated  by  the  Act  to 
"  include  every  person  who  is  engaged  in  an  employment 
to  which  this  Act  applies,  whether  by  way  of  manual  labour 
or  otherwise,  and  whether  his  agreement  is  one  of  service 
or  apprenticeship  or  otherwise,  and  is  expressed  or  implied, 
is  oral  or  in  writing." 

This  definition  makes  it  possible  for  a  person  not 
engaged  in  manual  labour  to  be  nevertheless  a  workman, 
but  the  judges  have  construed  the  Act  in  the  spirit  in 
which  they  believed  it  was  introduced  to  Parliament  by 
deciding  that  it  is  to  deal  with  persons  who  were  not 
supposed  to  have  any  great  share  of  emoluments,  and  who 
were  not  therefore  in  a  position  to  make  any  provision  for 
themselves. 

There  is  no  doubt  that  the  expression  "  workman  "  has 
been  introduced  in  a  very  unhappy  maimer  into  the  Act, 
and  that  the  broad  definition  that  is  given  to  the  services 
to  be  rendered  by  those  brought  within  the  scope  of  the 
Act  has  led  to  the  misunderstanding  hitherto  prevailing; 
but,  as  one  of  the  judges  observed,  the  Act  must  not  be 
construed  to  make  it  possible  for  every  person  who  has 
an  employer  to  consider  that  that  employer  is  brought 
under  the  Workmen's  Compensation  Act,  as  that  is  a 
provision  that  Parliament  evidently  did  not  intend  to 
legislate  for. 

In  view  of  the  increasing  production  of  iron  in  Germany, 
and  of  the  competition  set  up  by  the  importation  to  British 
and  foreign  markets  of  German  steel,  it  is  interesting  to 
give  some  recently-prepared  data  as  to  the  cost  of  pig  iron 
in  several  districts  of  the  Fatherland.  These  costs  do  not 
seem  to  give  German  firms  any  material  advantage.  They 
vary  according  to  the  distance  which  the  raw  material  has 
to  be  carried,  and  to  the  metallic  value  of  the  ores.  Thus, 
in  Westphalia  the  ore  used  yields  50  to  60  per  cent  of 
iron;  in  other  districts  it  is  as  low  as  35  per  cent;  so 
that  more  ore  and  fuel  have  to  be  used;  but  as  coke,  coal, 
and  ore  are  not  always  found  together,  the  difference  in 
price  due  to  freights  is  considerable.  Thus,  allowing  6s. 
per  ton  for  wages  and  2s.  for  interest  and  depreciation, 
it  is  found  that  the  cost  per  ton  of  iron  throughout  West- 
phalia averages  50s.  9d. ;  in  the  Saar  district,  48s.  4d. ; 
and  in  the  Moselle  and  Lorrains  districts,  44s.  7cl.  In 
Westphalia  ooke  costs  15s.  2d.,  although  only  2,1001b.  are 
required  per  ton  ;  while  in  the  Saar  district  the  cost,  with 
freight,  is  22s.  8d.,  because  the  lower  metallic  value  of  the 
ore  requires  the  use  of  one  ton  of  coke  per  ton  of  iron ; 
and  in  the  Moselle  district  the  cost  is  still  greater — 25s.  4d. 
As  to  the  ore,  flux,  and  other  metal  constituents,  the  cost 
in  Westphalia  is  27s.  6d.  ;  iu  the  Saar  district,  17s.  8d. ; 
and  in  the  Moselle  area,  lis.  3d.  In  the  two  latter  cases 
little  is  spent  in  freights  on  iron.  But,  on  the  other  hand, 
they  are  far  removed  from  the  seaboard,  and  thus  the 
export  charges  compensate  for  the  lower  initial  cost.  Even 
canals  do  not  make  up  the  difference. 

The  London,  Brighton,  and  South  Coast  Railway  Co. 
have  recently  placed  on  their  suburban  lines  a  train 
lighted  throughout  with  incandescent  gas  burners,  with 
mantles  of  the  inverted  type,  supplied  by  gas  on  the 
Pintsch  system,  familiar  to  every  railway  traveller.  The 
light  is  of  25  candle  power,  against  the  eight  obtained  with 
a  single  burner  of  the  old  fish-tale  type,  or  the  16  obtained 
when  two  burners  are  employed.    The  gas  consumption  is 


only  0'6  cubic  foot  each  burner.  The  mantles  employed 
are  specially  made  for  the  purpose  of  a  tough  material, 
which  gives  satisfactory  durability.  As  a  precaution 
against  total  extinction  of  the  light,  should  a  mantle 
collapse,  each  is  enclosed  in  a  little  cage  of  very  fine  wire, 
which  would  retain  at  least  some  of  the  fragments  in 
position.  Apart  from  the  burners  themselves,  the  rest  of 
the  gas-lighting  equipment  on  the  carriages  remains 
unchanged,  except  that  the  reducing  valves  that  control 
the  flow  of  the  gas  from  the  reservoirs,  where  it  is  stored 
at  a  pressure,  initially,  of  six  or  seven  atmospheres,  have 
to  be  regulated  so  that  the  pressure  at  the  burners  is 
equivalent  to  about  8  in.  of  water  instead  of  to  1  in.,  as 
required  with  a  burner  of  the  old  type. 

The  fourth  annual  automobile  show  at  the  Crystal  Palace 
was  opened  on  the  27th  ult.  Although  not  so  large  in 
point  of  numbers  as  last  year's  show,  it  is  quite  repre- 
sentative of  what  is  the  best  and  newest  in  all_  types  of 
motors  and  like  cars,  there  being  about  100  firms 
exhibiting.  Special  awards  were  offered  for  non-skidding 
devices,  also  for  accessories  and  outfits.  At  the  luncheon 
after  the  opening  ceremony,  Sir  William  White,  who 
presided,  proposed  the  toast,  "  Success  to  the  Show,"  and 
said  that  it  was  difficult  to  exaggerate  the  importance  of 
automobile  and  motor  manufacture  as  a  branch  of 
mechanical  engineering.  Sir  John  Thornycroft  had  recently 
told  him  that  by  the  application  of  the  automobile  principle 
to  marine  engineering  they  were  able  to  get  equal  speed 
writh  one-sixth  of  the  weight.  This  helped  us  to  look 
forward,  said  Sir  William,  to  an  advance  in  speed  at  sea, 
which  would  never  have  been  possible  with  the  ordinary 
steam  machinery. 

The  Tariff  Commission  has  resumed  its  sittings  after 
the  recess.  The  Agricultural  Committee  has  recently 
examined  a  large  number  of  witnesses,  and  evidence  has 
been  taken  of  the  hop  industry.  The  report  on  the 
textile  trades  is  now  in  preparation,  and  a  popular  edition 
of  the  report  on  the  iron  and  steel  trades  (vol.  i.)  has 
already  been  published. 

The  New  York  Central  Railroad  are  about  to  re-build 
the  Central  Station  at  New  York  to  provide  for  the  increase 
of  t  raffic,  and  to  enable  an  improved  system  of  scheduling 
the  trains  to  be  installed.  The  new  station  is  to  be  built 
somewhat  on  the  lines  of  the  famous  Gare  de  Orleans,  in 
Paris,  but  will  be  much  larger,  the  building  proper 
covering  an  area  of  13,765  square  yards.  The  main 
entrance  will  be  through  three  arches  of  33  ft.  in  width, 
leading  into  a  ticket  lobby  90  ft.  wide  by  300  ft.  in  length. 
To  the  right  of  this  room  will  be  the  outgoing  baggage 
room.  The  ticket  lobby  leads  to  a  gallery,  from  which 
passengers  will  descend  by  four  broad  staircases  to 
the  floor  of  the  grand  concourse,  which  is  to  be  160  ft. 
wide,  470  ft.  long,  and  150  ft.  high  to  the  top  of  the 
domed  roof.  At  the  back  of  the  concourse,  and  under  the 
ticket  lobby,  will  be  the  waiting  rooms,  telephone  and 
telegraph  booths,  and  all  the  other  conveniences  of  a 
modern  large  station.  There  will  be  thirty-four  tracks  in 
the  station,  with  broad  platforms  between  them.  All 
suburban  .traffic  is  to  be  conducted  separately  in  a  complete 
station  underneath  the  main  level,  with  a  broad  concourse, 
waiting  room,  and  separate  exits  both  jto  the  subway  and 
to  the  streets.  The -whole  of  the  enlarged  station  yard 
will  now  be  operated  hy  electricity,  as  also  will  the 
suburban  trains  on  the  New  York  Central  and  Harlem  and 
the  New  Haven  Railroads.  Suburban  trains  will  be 
operated  on  the  multiple-unit  control  systems,  with  motors 
on  the  car  axles.  The  long-distance  expresses  will  be  j 
hauled  for  some  distance  by  electric  locomotives.  It  is  I 
expected  that  the  local  service  will  be  in  operation  in 
from  two  to  three  years  time,  and  that  the  whole  scheme  I 
will  be  completed  about  a  year  later. 
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SOME  HINTS  ON    METAL  MELTING  AND 
ALLOYING. 

By  Walter  J.  Mat. 

(Concluded  from  page  125.) 

Coming  to  the  making  of  alloys,  which  have  not  been 
previously  dealt  with,  perhaps  solder  is  the  easiest  to  make, 
prpvided  excess  of  heat  is  avoided.  This  alloy  is  a  simple 
mie  of  lead  and  tin  in  varying  proportions,  and  the  lead  is 
melted  and  skimmed,  then  the  required  weight  of  tin  is 
added  and  well  stirred  until  the  two  metals  are  thoroughly 
mixed,  after  which  it  is  poured  into  bars  or  strips  as  may 
be  needed  for  use.  A  clean  iron  melting  pot  well  black- 
leaded  inside  is  all  that  is  needed  for  making  solder,  and 
usually  only  common  tin  and  scrap  lead  is  used,  but 
particular  care  must  be  taken  that  the  lead  is  free  from 
/inc.  Where  old  lead  pipe  is  used  it  should  be  cut  in 
lengths,  and  either  passed  through  rolls  or — in  the  event 
pf  rolls  not  being  available — be  hammered  flat  for  fear 
water  should  be  present,  Many  dangerous  explosions  have 
occurred  through  lack  of  this  precaution,  and  the  greatest 
rare 'is  necessary  where  scrap  lead  is  being  dealt  with. 

Following  on  solders,  Babbitt  metals  come  in  order,  these 
consisting  usually  of  copper,  tin,  lead,  and  antimony  in 
varying  proportions  to  meet  the  views  of  the  alloyer.  The 
best  brands  of  metal  must  be  used  for  these  alloys,  and  the 
heat  should  be  kept  as  low  as  possible  in  melting,  or  the 
metals  do  not  produce  the  alloy  best  suited  for  the  purpose 
to  which  it  is  intended  it  should  be  placed.  Copper,  being 
the  most  refractory  of  the  metals  used,  should  be  first 
nielted,  using  a  plumbago  crucible,  then  the  tin  should  be 
gradually  added,  stirring  well  to  ensure  alloying,  then  the 
lead,  and  finally  the  antimony,  stirring  well  to  ensure 
thorough  incorporation.  After  being  made,  and  any  surface 
sullage  skimmed  off,  the  alloy  should  be  poured  into  shallow 
ingot  moulds,  say  about  1  in.  deep,  and  in  these  should 
cool  quickly  and  have  no  segregation  of  content.  When 
required  for  use  the  alloy  should  be  cut  up  small  and 
melted  at  as  low  a  temperature  as  possible.  Overheating 
any  kind  of  Babbitt  metal  simply  spoils  it,  and  success  or 
failure  frequently  depends  on  this  point  alone. 

A  white  metal  used  pretty  largely  for  many  purposes  is 
composed  of  zinc  and  copper,  a  very  good  one  being'  com- 
posed of  92  per  cent  zinc  and  8  per  cent  clean  copper,  this 
usually  presenting  a  fracture  free  from  'large  crystalline 
markings.  Difference  in  the  quality  of  the  component 
metals  may  cause  some  slight  variation  in  the  proportions 
to  be  made,  but  these  will  have  to  be  decided  by  the 
operator.  A  plumbago  crucible  is  used  in  which  to  melt 
the  copper,  and  as  soon  as  this  is  fused  the  zinc  in  a  dry  and 
well-warmed  state  is  gradually  added  and  the  alloy  well 
stirred.  The  alloy  should  be  poured  in  thin  slabs,  and 
when  cold  broken  up  and  re-melted  at  as  low  a  tempera- 
ture as  possible,  casting  into  convenient-sized  ingots. 

Another  alloy  useful  for  producing  hard  castings  of  a 
decorative  character  is  composed  1  of  copper,  zinc,  and 
aluminium,  a  very  good  mixture  being  89  per  cent  zinc, 
075  per  cent  copper,  and  1'25  per  cent  aluminium,  as  this 
produces  a  clean,  close-grained  metal  of  almost  steely 
hardness,  but  melting  at  a  comparatively  low  heat. 
Plumbago  crucibles  must  be  used,  the  copper  being  first 
melted,  then  the  aluminium  added  and  thoroughly  alloyed 
with  the  copper,  after  which  the  zinc,  in  a  thoroughly  warm 
and  dry  state,  carefully  added,  the  alloy  being  poured 
into  flat  plates  about  1  in.  thick,  and  broken  up  and  melted 
at  a  low  temperature  for  casting. 

A  class  of  alloy  which  often  causes  trouble  where  only 
occasional  lots  are  required  will  be  found  in  the  nickel  or 

German  silver "  alloys,  and  in  making  these  only  clean 
plumbago  crucibles  should  be  used.  The  copper  is  first 
melted,  then  the  nickel — which  should  be  in  small  pieces, 


and  practically  red  hot  and,  when  these  are  alloyed,  the 
zinc;  Where  tin  is  used  this  should  be  the  final  addition. 
If  properly  alloyed,  and  provided  good  brands  of  metal  are 
provided,  no  difficulty  should  occur  in  regard  to  the  fluidity 
of  the  alloy,  but  often  the  content  of  the  component  metals 
is  not  taken  into  consideration,  with  the  result  that  the 
alloy  becomes  sluggish  and  will  not  run  up  when  cast.  To 
overcome  this  about  the  best  addition  is  from  0'5  to  30 
per  cent  of  aluminium,  this  being  placed  in  the  crucible  a 
few  minutes  before  pouring,  and  the  contents  well  stirred 
to  ensure  its  penetration  through  the  mass  of  alloy. 
Aluminium  improves  both  the  colour  and  strength  of  the 
alloy,  but  necessarily  is  rather  expensive,  and  the  question 
of  cost  must  be  seriously  considered  with  so  competitive 
an  alloy.  Unless  impure  metals  are  very  much  cheaper 
than  commei'cially  pure  ones,  it  would  appear  more  profit- 
able to  leave  them  alone  than  to  have  to  use  aluminium  in 
any  quantity,  but  necessarily  this  is  for  the  operator  to 
decide. 

Last  of  the  soft  alloys  are  what  are  termed  "  fusible  " 
metals — of  which  a  long  list  is  given  in  The  Practical 
Engineer  Pocket-book — and  with  the.se  the  melting 
temperatures  have  to  be  kept  as  low  as  can  be  managed 
consistent  with  proper  alloying,  as  it  is  possible  to  alter 
the  melting  points  of  these  alloys  very  largely  if  excessive 
heat  is  used  at  any  point.  Usually  lead,  tin,  bismuth,  and 
cadmium  form  the  whole  of  the  metals  used,  different 
combinations  of  two  or  more  of  these  being  necessary  to 
secure  the  results  desired.  In  making  these  alloys  the 
component  metals  should  be  as  clean  as  possible,  and, 
further,  they  should  also  be  pure.  Usually  a  sound  new 
plumbago  crucible  should  be  used,  but  failing  this  an  iron 
melting  pot  thoroughly  and  thickly  coated  with  plumbago 
will  answer.  The  lead  should  be  first  melted,  then  the  tin 
added,  and  after  this  the  bismuth  or  cadmium,  being 
careful  to  keep  the  temperature  as  low  as  possible,  and  just 
having  the  alloy  in  a  state  of  fluidity.  After  stirring 
thoroughly  and  skimming  off  any  ash  or  sullage,  pour  the 
alloy  into  thin  strips  as  for  blow-pipe  solder,  and  when  cold 
cut  the  strips  into  1  in.  lengths,  then  re-melt  and  cast  into 
bars  of,  say,  h  in.  diameter  if  round,  or  if  square  into  \  in. 
bars,  cutting  into  short  lengths  when  wanted  for  casting. 
Lead  is  the  most  refractory  of  the  metals  used,  and  no 
greater  heat  than  will. melt  this  is  required.  Of  course,  in 
re-melting  the  alloys,  only  the  heat  required  to  secure 
fluidity  sufficient  for  casting  is  necessary,  and,  in  fact, 
anything  above  this  is  likely  to  change  the  melting  point 
of  the  alloy,  a  matter  which  in  some  cases  would  be  of 
serious  importance. 

In  melting  iron  in  crucibles,  clean  coke  as  free  from 
sulphur  as  possible  is  necessary,  and  then  melting  to  a  heat 
sufficient  to  ensure  the  necessary  fluidity  for  casting  is 
all  that  is  required  if  the  metal  is  of  good  quality.  At  the 
same  time,  it  is  often  desirable  to  add  a  small  quantity 
of  f err o-alumin ium  or  some  other  good  deoxydant  to  the 
metal  to  secure  one's  self  against  the  chance  of  porous 
castings,  although  this  should  not  be  necessary.  With 
cupola  melted  iron  the  matter  is  different,  but  this  is  out- 
side the  scope  of  the  present  paper. 

Often  blow  holes  are  caused  by  absorption  of  oxidisable 
matter  from  the  material  of  which  the  moulds  are  made,  and 
where  old  sand  which  has  become  dirty  is  used  some  method 
of  facing  the  moulds  with  carbon  or  its  equivalent  is 
necessary.  Usually  a  thin  coating  of  extremely  finely- 
ground  plumbago  dusted  over  the  -mould  through  a  cloth 
will  be  found  effective  in  such  cases,  and  will  not  affect 
the  running  of  the  metal,  but  in  some  cases  a  carbonaceous 
facing  sand  will  have  to  be  used.  Better  still,  the  use  of 
clean  sands  is  to  be  advised,  and  then,  as  a  rule,  clean 
metal  produces  sound  castings.  The  temperature  of  the 
metals  previously  dealt  with  will  not  affect  either  sand  or 
loam  moulds,  but  with  overheated  iron  or  copper  trouble 
may  occur.    The  preparation  of  the  moulds  is  entirely  a 
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matter  of  practice,  however,  and  only  those  actually  deal- 
ing with  the  moulding'  materials  in  use  at  any  particular 
place  can  decide  as  to  what  is  necessary  to  produce  the 
best  results  in  the  case  actually  being  dealt  with. 


THE    "KRAMOS''    PORTABLE  ELECTRIC 
DRILLING  MACHINE. 

The  increased  use  of  self-hardening  high-speed  tool  steels 
has  led  to  a  large  demand  for  machines  specially  designed 
that  the  full  benefit  of  the  new  steel  may  be  obtained. 
For  tins  reason,  Messrs.  Kramos  Limited,  of  Locksbrook 
Engineering  Works,  Bath,  are  making  a  specialty  of 
portable  electric  drilling  machines. 

One  of  the  chief  objects  of  this  firm  is  to  standardise 
electrical  drills,  similar  to  what  has  been  done  with 
pneumatic  drilling  appliances,  and  to  manufacture  a  tool 
more  on  mechanical  lines  than  on  electrical  principes. 
Kramos  Ltd.  claim  that  they  have  gone  scientifically  and 
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Fio.  1. — THE   "SLICK"  DlilLL. 

practically  into  the  question  of  drilling  with  high-speed 
tool  steel,  and  have  ascertained  the  best  cutting  speeds  and 
the  power  required  to  produce  such  speeds  with  all  drills 
from  i  in.  diameter  up  to  2  in.  Care  has  been  taken  to 
ensure  sufficient  strength  of  the  working  parts;  in  fact, 
almost  every  part  of  the  machine  has  been  specially 
constructed  to  withstand  the  rough  usage  to  which  such 
apparatus  may  be  subjected.  Ball  thrust  bearings  are 
provided,  and  Morse  cone  chucks  in  the  drilling  spindle. 

Through  the  courtesy  of  Messrs.  Kramos  Limited,  we 
are  enabled  to  illustrate  two  types  of  these  drills.  Fig.  1 
shows  the  "  Slick  "  drill,  which  is  provided  with  a  Morse 
taper  cone,  size  No.  1,  holding  drills  up  to  i  in.,  but  the 
machine  is  also  capable  of  drilling  g  in.  holes  if  a  sleeve 
adapter  is  used.  The  two  standard  types  made  are  for 
200  revolutions  per  minute  when  working  in  steel  and  hard 
metals,  and  300  revolutions  per  minute  when  working  in 
soft  metals,  such  as  brass  or  aluminium.  Fig.  2  shows  a 
"Handy"    t  ransportable   drilling    machine,    designed  for 


operating  drill  heads  by  means  of  flexible  or  telescopic 
shafts,  and  are  particularly  suitable  for  use  in  shipbuilding 
yards,  etc. 

As  it  is  essential  for  any  transportable  motor  drill  to 
suit  the  angle  of  the  telescopic  or  flexible  shaft  in  every 
possible  direction,  the  motor  can  swivel  in  the  axles  where 
it  is  suspended.  A  tightening  device  for  steadying  the 
motor  whilst  drilling  is  fixed  to  the  frame.  Two  Morse 
cone  connections  for  use  with  telescopic  or  flexible  shafts 
are  provided,  enabling  the  drill  head  to  work  with  low- 
speed  for  l£in.  holes,  and  with  high  speed  for  1  in.  holes 
and  less.  In  addition  to  this  mechanical  two-speed  device, 
the  motor  also  automatically  increases  or  decreases  in 
speed,  having  a  special  winding  to  allow  of  a.  regulation 
of  20  per  cent  or  up  to  30  per  cent,  if  required. 

The  motor  is  completely  enclosed  in  a  steel  casting.  It 
is  compound  wound,  and  has  an  output  of  2|B.H.P.  at 
about  1,000  revolutions  per  minute  at  full  load  for  a  2  in. 
equipment,  and  1JB.H.P.  at  1,000  revolutions  per  minute 
for  the  l|in.  size.  The  commutator  is  easily  accessible 
by  means  of  a  cast-iron  door  on  either  side  of  the  casing. 
The  gearing  is  also  completely  enclosed  in  a  cast-iron  box, 
and  runs  perfectly  silent.  All  toothed  wheels  are  machine 
cut  out  of  solid  steel.  The  speed  at  the  Morse  cone  shaft 
is  120  revolutions  per  minute  for  l£in.  holes,  or  150 
revolutions  per  minute  for  1  in.  holes. 


Fio.  2.-THE  "DANDY"  DRILLING  MACHINE. 

The  other  principal  types  which  Kramos  Limited  manu- 
facture are  the  "  Midget,"  a  high-speed  tool  drill,  weight 
15  1b.,  for  holes  up  to  V.r,  in.  diameter  at  550  revolutions 
per  minute  in  iron,  and  for  §  in.  holes  at  60O  revolutions 
per  minute  in  brass ;  and  the  "  Runthru  "  high-speed  tool 
drill,  weight  601b.,  drilling  holes  of  1  in,  diameter  at  Kin 
revolutions  in  hard  metals,  and  with  an  overload  capacity 
for  short  periods  to  drill  1]-  in.  holes  in  steel. 

Kramos  Limited  build  also  drill  heads  with  electro- 
magnetic holder-ons,  and  they  have  a  very  neat  design 
for  their  "Runthru"  type  in  a  magnetic  stand,  and  which 
equipment  they  are  just  making  for  the  Admiralty.  The 
various  types  are  illustrated  herewith.  The  "Midget, 
"  Slick,"  and  "  Runthru  "  types  are  made  almost  entirely 
of  aluminium,  and  possess  only  sufficient  steel  for  producing 
the  magnetic  field  required.  All  the  gearing  is  machine 
cut  out  of  the  solid.  All  electrical  parts  are  thoroughly 
enclosed,  and  only  an  iron  push  button  protrudes  for 
operating  a  switch  of  sound  construction. 
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SOME  FEATURES  IN  THE  DESIGN  AND 
CONSTRUCTION  OF  AMERICAN  PLANING 
MACHINES. 

The  following  notes  on  the  design  and  construction  of  American 
planing  machines  should  prove  of  interest  to  both  makers  and 
Users  of  tii is  class  of  tools  in  England,  and  are  abstracted  from 
a  paper  recently  read  by  Mr.  A.  Kenrick  at  a  meeting  of  the 
Institution  of  Mechanical  Engineers. 

Between  this  country  and  America  there  is  a  difference  of 
conditions,  which  manifests  itself  all  through  the  design  and 
construction  of  a  machine.  Every  effort  is  made  to  minimise 
labour.  To  effect  this,  in  the  case  of  machine  tools,  they  must 
be  made  as  far  as  possible  automatically,  which  results  in  the 
manufacture  of  standard  patterns. 

A  Cincinnati  firm  afforded  the  best  example  of  a  factory 
where  nothing  but  planers,  and  these  of  the  most  ordinary  and 
useful  sizes,  were  made.  The  machines  seen  in  America  were 
made  of  distinctly  thin  metal  throughout;  and  the  outside 
appearance  was  everything  that  could  be  desired.  Better  shapes 
can  be  given  to  castings  if  their  models  are  kept  standard  and 
are  not  altered. 

Beds  mostly  have  the  usual  V's  planed  considerably  more 
acute  than  90deg.,  and  are  generally  lubricated  with  rollers. 
The  V  has  the  advantage  of  requiring  no  setting-up  slips;  while 
flat  ways  are  easier  to  lubricate,  to  get  true  on  foundations 
and  to  keep  true  afterwards ;  all  especially  useful  for  long 
machines.  Flat  ways  also  are  better  for  heavy  work.  In  the 
larger  sizes  many  new  machines  were  made  with  a  guiding 
V  on  one  side  and  a  flat  on  the  other. 

Tables  are  furnished  with  longitudinal  T  grooves  and  dog 
holes  at  intervals.  The  Cincinnati  firm  find  it  better  to  drill 
these  holes  to  jig  instead  of  casting  the  usual  square  holes. 

The  cross  slides  have  a  rectangular  guide  at  the  top  with  some 
sort  of  slip,  and  a  V  guide  near  the  bottom,  fig.  1.  American 
machines  do  not  plane  on  the  return  stroke,  and  this  arrange- 
ment forms  a  first-class  support  for  the  cutting  stroke. 

The  drive  is  done  in  many  different  ways.  The  most  usual 
one  is  by  rack  and  pinion  and  spur  gearing  throughout  up  to 
the  pulleys.  At  Cincinnati  the  pinion  was  of  an  unusually  large 
diameter,  having  about  thirty  teeth.  This  was  done  to  give  a 
steady  motion  to  the  table.  The  pinion  was,  of  course,  well 
keyed  to  a  stout  short  shaft. 

At  the  end  of  the  stroke,  the  table  knockers,  transmitting 
motion  through  levers  and  links,  strike  the  belts.  There  are 
two  of  these,  one  for  cutting  and  one  for  running  back.  Narrow 
single  belts  at  very  high  velocities  are  used,  to  offer  the  least 


Fig  l. 


possible  resistance  to  striking.  The  width  of  belt  for  a  3  ft. 
wide  machine  is  about  1^  in.  For  larger  machines,  spiral  pinion 
and  rack  to  drive  the  table  is  used  extensively.  The  angle 
between  the  spiral  shaft  and  the  rack  is  not  45deg.,  but  con- 
siderably more  acute— say  40  deg.  or  less.  The  shaft  bearing 
and  pinion  oil  bath  are  made  in  a  casting  separate  from  the 
bed,  for  convenience  of  manufacture.  Thereby  they  avoided 
having  to  bore  the  bed  on  the  skew.  The  rack  teeth  were  milled, 
and  the  spiral  was  milled  in  the  lathe.  Both  were  made  of 
cast  iron.  The  pulley  shaft  is  geared  up  to  the  spiral  pinion 
shaft  with  bevef  wheels. 

The  pulley  shaft  and  countershaft  were  made  exceedingly  heavy 
and  of  best  tool  steel,  and  to  bear  evenly  in  the  long  cast-iron 


bearings.  Pulleys  keyed  on  to  such  shafts  would  never  come 
loose  with  the  roughest  wear.  The  countershaft  was  run  in 
cast-iron  long  bushes,  which  were  held  in  position  in  their 
hangers  by  running  in  babbitt  in  the  annular  space  between 
the  bush  and  the  hanger.  This  was  done  when  everything- 
was  in  alignment. 

All  spur  gear  was  milled  and  all  bevel  gear  planed,  and  every 
pair  of  wheels  was  run  at  the  correct  centres  and  angle  in  a 
special  machine  before  assembling.  By  these  precautions  very 
smooth  running  was  obtained.  This  was  well  shown  by  a  glass 
of  water  placed  on  a  moving  table  in  which  no  ripple  was 
visible,  except  at  reversal. 

Jigs  are  used  for  almost  everything.  The  table  and  bed  V's 
are  each  planed  to  jigs,  and  the  result  is  so  good  that  all  that 
is  necessary  to  finish  is  to  scrape  off  the  mark  of  tool.  This 
does  not  apply  to  the  cross  slide,  which  has  to  be  got  up  more 
carefully.  The  bolt  holes  to  attach  the  arms  to  the  bed  and 
erosshead  were  drilled  to  templet,  and  the  parts  came  together 
without  a  hitch.  They  stop  only  at  drilling  steady-pin  holes 
to  jig.  The  following  is  a  remarkable  example  of  the  precision 
of  their  work:  — 

The  pulley  shaft  had  to  tit  its  bearings  and  several  fast  and 
loose  pulleys  without  any  letting  up  afterwards.  Oil  its  running 
surfaces  two>  spiral  oil  grooves  were  cut  in  the  lathe.  Thes« 


Fig  2. 


spirals  were  of  opposite  hands,  and  intersected  at  a  certain 
point.  An  oil  hole  was  drilled  in  the  bearings,  and  when  the 
shaft  was  inserted  the  oil  hole  always  dame  opposite  the  desired 
point,  which  was  the  intersection  of  the  two  oil  grooves. 

.Some  firms  employ  friction  clutches  in  the  drive  instead  of 
belt  striking  gear,  especially  for  the  larger  machines.  These 
are  easier  to  throw  than  belts,  and  they  give  rise  to  less  varia- 
tion in  the  length  of  stroke.  Still  better  results  in  this  direc- 
tion were  obtained  by  a  new  device  seen  on  au  8  ft.  square 
machine,  where  at  the  points  of  reversal  a  cock  opens,  admitting 
compressed  air,  which  blows  the  clutch  across  from  one  gear 
to  the  other.  Friction-clutch  machines  are  motor  driven  very 
conveniently  without  a  countershaft.  Two  other  forms  of  driva 
were  seen  at  Cleveland,  in  which  electricity  played  a  prominent 
part  in  reversing.  In  one,  an  electro-magnetic  clutch  was 
pulled  alternately  to  the  direct  and  to  the  reverse  gear.  In  the 
other,  the  knockers  threw  a  switch,  which  reversed  the  field 
magnetism  and  so  the  rotation  of  the  motor,  and  also  gave  it 
a  quick  return  speed.  It  was  done  by  a  new  type  of  Westing- 
house  motor  which  was  attached  to  one  of  their  existing  machines. 
This  seems  to  be  the  most  direct  way  of  all. 

In  American  planers  a  very  high  rate  of  speed  is  obtained  on  the 
quick  run-back  stroke,  being  about  four  or  five  times  the  cutting 
speed.  But  the  cutting  speed  is  nothing  extraordinary,  and 
the  quick-cutting  steels  do  not  seem  to  have  asserted  themselves 
yet.  When  they  do,  they  will  raise  the  speed  of  the  cutting 
stroke,  but  not  that  of  the  return,  which  is  probably  already 
as  high  as  is  feasible.  The  next  step  may  be  to  run  the  machine 
at  a  constant  high  speed  both  strokes,  and  cut  with  double- 
cutting  tool  holders.  At  present  they  do  not  seem" to  press  the 
output  of  machines  to  their  utmost  limit,  but,  as  in  t he  case 
of  the  automatic  lathes  mentioned  above,  so  with  all  but  the 
largest  planing  machines,  they  prefer  to  have  many,  taking 
little  attention,  under  one  man.  Nor  are  broad  feeds  supplied 
for  quick  finishing  cuts.  The  simple  pawl  feed  from  a  jumping 
rack  at  the  side  of  the  arm  was  used  everywhere,  and  the 
momentum  of  the  moving  parts  at  reversal  supplied  the  power 
to  move  the  jumping  rod.    In  several  works  where  they  wished 
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to  increase  the  output  of  existing  machines,  planers  were  run 
from  a  lleeve's  variable  speed  countershaft,  which  gave  great 
satisfaction.  Where  a  few  machines  have  to  do  a  large  variety 
of  work  differing  in  hardness  and  class,  it  is  clearly  an  advantage 
to  be  able  to  vary  the  cutting  speed.  On  hard  stuff  or  in  a 
cramped  position  it  is  desirable  to  run  much  slower  than  usual. 

Another  new  speed-changing  device  was  shown  at  the  World's 
Fair.  This  was  based  on  the  familiar  apparatus  consisting  of  two 
cast-iron  taper  cones  geared  together  by  a  belt  with  forks  to 
locate  the  belt  and  keep  it  from  climbing.  For  the  forks  were 
substituted  two  guide  pulleys,  as  shown  in  fig.  2.  This  arrange- 
ment allows  a  good  length  of  belt,  and  obviates  the  continual 
friction  on  the  forks.  The  belt  was  a  link  belt,  and  was  kept 
tight  by  springs  acting  on  the  guide  pulleys.  It  worked  well, 
and  had  great  driving  power.  A  two-speed  countershaft  or  a 
pair  of  stepped  cones  would  no  doubt  serve  nearly  as  well  for 
this  purpose. 

The  cross  slide  is  commonly  raised  by  a  chain  and  wheel  at  the 
end  of  a  horizontal  shaft  in  the  crosshead.  In  the  larger 
machines  a  pulley  is  placed  on  the  shaft,  and  in  motor-driven 
machines  a  separate  motor  is  used.  In  some  very  large  machines 
motors  were  used  for  moving  all  the  boxes  as  well. 


PACKING    FOR    MANHOLES   OF  STEAM 
BOILERS. 

In  view  of  the  trouble  experienced  by  many  who  have 
charge  of  boilers  with  their  manhole  joints,  the  following 
device,  which  has  been  communicated  to  the  Scientific 
American,  may  be  of  service.  The  material  used  is 
certainly  cheap  and  easily  obtained,  viz.,  a  piece  of  common 
lead  pipe.  For  a  manhole  take  §  in.  or  \  in.,  bend  it  around 
the  plate,  and  cut  the  ends  square  and  solder  together,  so  as 


to  leave  no  bunch.  With  a  nail  or  other  tool  make  two  or 
three  small  holes  on  outside  to  let  out  the  air  when  the 
pipe  compresses,  and  a  packing  is  provided  that  can  be 
used  over  and  over  again.  A  packing  of  this  kind  has 
been  used  for  15  years,  and  it  is  found  that  one  lasts  from 
three  to  five  years  at  an  outlay  of  about  35  or  40  cents. 
When  used  up  they  are  worth  half  price  for  old  lead.  A 
manhole  packing  used  in  this  way  requires  a  \  in.  pipe. 


A  little  over  10,000  tons  of  armour  plates  have  been  ordered 
from,  and  constructed  by,  the  three  Sheffield  firms  manufac- 
turing this  defensive  material  during  the  year  1904.  The  work 
has  been  wholly  for  vessels  of  the  British  Navy.  For  the 
Africa,  battleship,  building  at  Chatham,  citadel,  battery, 
barbette,  conning  tower,  port,  and  after-end  protection  plates 
have  been  made;  for  the  Britannia,  battleship,  building  at 
Portsmouth,  citadel,  battery,  barbette,  conning  tower,  gun 
shield,  port,' and  after-end  protection ;  also  similar  armour  for 
the  Hibernia,  battleship,  building  at  Devonport.  In  addition 
there  have  been  constructed  citadel,  battery,  barbette,  conning 
tower,  and  gun  shield  for  the  Natal,  a  cruiser  which  Vickers, 
Sons,  and  Maxim  are  building  for  the  Admiralty  at  their 
Barrow  yard,  the  armour  fortius  vessel  being  made  by  the  same 
firm  in  Sheffield.  The  total  capacity  of  the  armour-plate  mills 
of  each  of  the  three  Sheffield  firms  concerned  is  f  0,000  tons  per 
year;  hence  the  supply  of  work  has  fallen  far  short  of 
continuously  occupying  the  plant. 


BRITISH    CORPORATION  REGISTRY. 

Fifteenth  Annual  Meeting. 

The  fifteenth  annual  meeting  of  the  British  Corporation  for 
the  Survey  and  Registry  of  Shipping  was  held  on  the  18th  of 
January  in  the  board  room  of  the  head  office  in  Glasgow — Mr. 
Francis  Henderson  presiding. 

The  following  gentlemen  were  re-elected  to  the  Committee  of 
Management:  Messrs.  Nathaniel  Dunlop,  W.  S.  Workman, 
F.  J.  Stephen,  John  MaeGregor,  and  David  MacBrayne. 

Mr.  Henderson,  in  his  address,  said  he  was  pleased  to  be  in  a 
position  to  place  before  the  members  a  record  of  steady  and 
continued  progress,  notwithstanding  the  depression  which 
affected  shipping  interests  so  seriously  during  the  past  year,  and 
he  heartily  congratulated  them  on  such  a  satisfactory  result. 
So  far  as  the  work  under  construction  was  concerned,  it  was 
very  gratifying  to  know  that  this  was  fully  30  per  cent  in 
excess  of  that  on  hand  at  the  corresponding  period  of  1904. 
There  was  at  present  being  built  to  the  rules  of  the  registry 
a  fleet  representing  over  200,000  gross  tons.  These  vessels 
included  11  turret  steamers,  24  cargo  steamers,  14  cargo  and 
passenger  steamers,  and  one  sailing  ship,  and  he  might  specially 
mention  the  two  large  turbine  steamers  for  the  Atlantic  service 
of  the  Allan  Line.  They  would  be  glad  to  notice  that  the 
society  were  steadily  extending  their  connection  with  steamship 
owners  of  the  highest  class  in  all  parts  of  the  United  Kingdom, 
and  that  practical  appreciation  of  the  methods  and  rules  of  the 
British  Corporation  Registry  was  not  now  confined  so  much  to 
the  Clyde  district  as  was  formerly  the  case. 

Among  the  vessels  completed  last  year  special  interest 
attached  to  the  turbine  steamer  Loongana,  built  by  Messrs. 
Denny  for  the  Australian  coastal  mail  service.  The  Loongana 
made  the  long  voyage  to  her  destination  at  an  average  speed  of 
16  knots  on  what  they  might  call  a  non-stop  run.  The 
economical  results  obtained  marked  another  very  great  step  in 
the  advance  of  turbine  machinery  towards  commercial 
importance,  and  the  whole  shipping  world  now  only  awaited  the 
advent  of  the  turbine  steamers  Victorian  and  Virginian  of  the 
Allan  Line  to  give  a  practical  answer  to  the  question  of  the 
suitability  of  the  turbine  for  the  propulsion  of  large  steamers 
across  the  North  Atlantic.  Another  vessel  of  a  special  type, 
with  ballast  carried  in  tanks  built  against  the  side  of  the  ship 
under  the  gunwale,  was  at  present  under  construction  by  Sir 
Raylton  Dixon  and  Company,  Middlesbrough,  for  a  Liverpool 
firm. 

Mr.  H.  H.  Napier,  in  the  absence  of  the  chairman  of  the 
Technical  Committee,  said  that  while  the  record  of  the  work 
completed  during  the  past  year  had  not,  perhaps,  shown 
a  great  increase,  this  was  explained  by  causes  which  were  not 
unfavourable  to  the  reg-istry,  and  chiefly  to  the  fact  that  so 
large  a  proportion  of  the  work  in  hand  was  of  such  an  important 
character  as  to  occupy  much  more  than  the  usual  time  fort 
construction.  The  outstanding  feature  of  the  proposals  received 
during  the  year  had  been  the  number  of  vessels  of  all  kinds  and 
sizes  which  had  been  submitted  where  there  were  no  complete 
tiers  of  beams  below  the  upper  deck.  Three  very  interesting 
examples  of  these  were  now  under  construction  by  Messrs, 
Doxford  for  the  B.I.  Company.  The  vessels,  it  was  understood, 
will  carry  about  12,000  tons  dead  weight,  and  would  be,  when 
completed,  so  far  as  he  knew,  the  largest  single-deck  vessels 
afloat.  Prominent  amongst  the  special  features  in  the  design 
of  the  structure^  was  the  deep  tank  which  extended  to  the  whole 
height  of  the  turret  deck,  and  would  contain  2,000  tons  of  water. 
It  was  not  probable  that  containing  bulkheads  had  ever  pre- 
viously been  asked  to  withstand  such  a  large  water  pressure  as 
was  represented  by  the  38  ft.  "  head  "  in  this  design. 


NOTICES    OF    MEETINGS,  &C. 


Junior  Institution  op  Engineers. — February  3rd,  papei 
by  Professor  H.  T.  Davidge,  "  Recent  Developments  in  Electric 
Lighting." 

North  of  England  Institute  of  Mining  and  Mechanical 
Engineers. — Newcastle-upon-Tyne,  February  11th,  ordinary 
general  meeting. 

Glasgow  Technical  College  Scientific  Society.— 
February  4th,  paper  by  Professor  Blyth,  "Kathode  Rays  anil 
Allied  Phenomena." 

Manchester  Association  of  Engineers. — February  11th, 
49th  anniversary  dinner. 

Institution  of  Electrical  Engineers,  Glasgow  Ski  - 
tion. — February  4th,  annual  smoking  concert. 

Birmingham  Association  of  Mechanical  Engineers.— 
February  4th,  monthly  meeting,  paper. 
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FANS  v.  POSITIVE-PRESSURE  BLOWERS. 


An  interesting  and  valuable  paper  to  foundry-men  was  pre- 
sented at  the  March  7th  meeting  of  the  Pittsburg  Foundry- 
men's  Association.  It  described  tests  which  were  made  by 
a  committee  appointed  by  the  association  for  the  purpose 
of  determining  tire  relative  efficiency  of  fans  and  positive- 
pressure  blowers.  The  tests  were  conducted  at  the  works 
of  Mcintosh,  Hemphill,  and  Company  on  a  54  in.  cupola, 
under  the  supervision  and  direction  of  Mr.  W.  H.  McFadden. 
The  first  test  was  made  with  a  Sturtevant  No.  10  fau, 
driven  by  a  50  horse  jjower  220  volt  shunt-wound  motor. 
For  the  fan  test  the  motor  was  run  at  a  speed  of  839  revolu- 
tions per  minute,  and  the  power  required  throughout  the 
test  was  determined  from  voltmeter  and  ammeter  readings  ; 
60,700  lb.  of  metal  was  charged  into  the  cupola,  one  half 
being  scrap  and  one  half  pig.  The  test  began  at  2-20  p.m., 
and  at  3-30  the  first  iron  was  run  into  the  ladle,  its  tempera- 
ture being  2,185  deg.  The  test  was  concluded  at  5-50 
p.m.  During  this  period  the  average  pressure  of  the  blast 
was  13  6  in.,  the  average  power  required  35'8  electric  horse 
power,  and  57,6801b.  of  iron  was  melted.  The  average 
amount  of  iron  melted  per  hour  was  15,312  lb. ;  17,200  lb. 
per  hour  were  melted  during  the  first  part  of  the  heat, 
15,0001b.  during  the  middle  period,  and  12,200  1b.  at  the 
last.  The  second  test  was  made  two  days  later  with  a 
33  cubic  foot  Connersville  blower.  The  same  conditions 
existed  as  with  the  previous  test,  with  the  exception  that  the 
piping  to  the  cupola  contained  one  more  elbow.  The  same 
motor  was  used  to  drive  the  blower,  and  the  cupola  was 
charged  with  the  same  proportion  of  iron  and  scrap,  but 
63,000  lb.  were  charged  instead  of  60,700  lb.  as  before.  This 
test  began  at  2  p.m.,  and  continued  until  4-50.  The 
average  wind  pressure  was  20|  in.,  and  the  average  electric 
horse  power  was  40'6.  The  first  iron  was  run  into  the  ladle 
at  3-30,  and  indicated  a  temperature  of  2,165  deg.  The 
total  amount  of  iron  melted  was  59,677  1b.,  and  the  time 
required  was  2  hours  49  minutes,  as  against  3  hours  46 
minutes  with  the  fan.  During  the  first  of  the  heat  the  iron 
was  melted  at  the.  rate  of  20,5001b.  per  hour,  during  the 
middle  at  the  rate  of  22,300  lb.,  and  during  the  last  at 
the  rate  of  17,7001b.  A  complete  log  of  the  tests  shows 
that  the  average  electric  horse  power  for  the  fan  was  35'8 
and  for  the  blower  40' 6,  as  has  already  been  stated.  The 
highest  horse  power  required  for  the  fan  was  43'2,  against 
48'3  for  the  blower.  The  fan  required  134'8  horse  power 
hours  for  60,7001b.,  while  the  blower  required  114  49 
horse  power  hours  for  63,000  lb.  Hence  the  fan  required 
4'41  horse  power  hours  per  ton  of  iron  charged,  and  the 
blower  3'63  horse  power  hours  per  ton,  making  a  difference 
of  0'78  horse  power  hour  in  favour  of  the  pressure  blower; 
the  difference  in  time  for  melting  the  two  heats  was  57 
minutes,  also  in  favour  of  the  blower.  This  would  allow 
the  user  of  the  blower  to  postpone  putting  on  the  blast 
about  one  hour  longer  for  a  30-ton  heat  than  could  be  done 
with  a  fan.  It  has  been  found  that  the  blower  causes  a 
much  greater  wear  on  the  lining  of  the  cupola  than  does 
the  fan.  Additional  tests  of  a  non-official  character  were 
also  made  with  a  No.  8  Sturtevant  fan.  The  conclusions 
of  the  author  are  as  follow  :  — 

(1)  The  test  has  proved  that,  under  favourable  conditions, 
a  40  horse  power  motor  is  sufficient  to  supply  power  for  a 
blower  or  fan  furnishing  blast  for  a  54  in.  cupola. 

(2)  The  rate  of  melting  is  not  proportional  to  the  amount 
of  air  supplied  to  the  cupola.  Too  much  air  will  tend  to 
cool  the  cupola  around  the  tuyeres,  and  thus  reduce  the 
melting  area. 

(3)  In  a  54  in.  cupola  when  all  heavy  scrap  and  pig  was 
charged,  the  33  cubic  foot  positive-pressure  blower  melted 
juore  economically  and  faster  than  did  the  No.  10  fan 
blower. 

(±)  A  No.  8  fan  melted  much  more  economically  and 
faster  when  the  cupola  was  kept  open  by  a  small  amount 


of  light  scrap  than  did  the  No.  10  fan  when  all  heavy  scrap 
was  used. 

(5)  The  high  pressure  produced  by  the  positive-pressure 
blower  has  a  much  more  severe  cutting  effect  on  the  lining 
than  had  the  lower  pressure  produced  by  the  fan  blower. 

(6)  The  original  cost  and  the  cost  of  installation  of  the 
positive-pressure  blower  would  considerably  exceed  that  of 
the  fan  blower. 

(7)  The  actual  saving  in  horse  power  is  not  a  large  item. 
The  saving  due  to  the  shorter  time  taken  by  the  blower 
would  depend  upon  the  number  of  men  employed  and  the 
price  of  work. 

(8)  The  difference  in  economy  between  the  two  types  of 
blower  depends  largely  upon  the  cupola  practice.  The 
above  tests  would  indicate  that  where  the  tuyeres  were  kept 
clean  and  the  cupola  not  packed  too  tight,  there  would 
not  be  any  great  difference  in  favour  of  either  of  the  types 
of  blowers.  If  the  tuyeres  are  allowed  to  become  partially 
closed,  the  positive  type  would  prove  the  better. 


ENGINEERING  RASCALITY. 


It  is  inconceivable  to  believe  to  what  lengths  workmen 
will  sometimes  go  in  order  to  hide  defective  work,  or  save 
themselves  trouble,  even  at  the  risk  of  serious  consequences, 
and  the  following  incidents  reported  in  the  Locomotive 
indicates  clearly  the  necessity  of  insurance  inspectors 
making  detailed  examinations. 

The  bolt  herewith  illustrated  is  one  of  several  which 
were  ordered  to  be  removed  from  a  new  system  of  piping 
erected  in  a  large  steam  plant,  subject  to  examination  and 
approval  by  an  inspector  of  an  insurance  company.  These 
bolts  were  used  to  join  pipe  flanges,  and  it  was  found  that 
quite  a  number  of  them  were  too  short,  so  that  it  was 
impossible  to  screw  up  the  nuts  upon  them  sufficiently  to 
make  the  bolts  enter  more  than  from  one-half  to  two-thirds 
of  their  depth.  When  this  defect  was  observed  by  the 
inspector,  and  notice  of  it  was  given  to  the  contractors, 


a  workman  was  sent  to  replace  the  short  bolts  with  others 
of  proper  length.  The  piping  ran  across  the  upper  part 
of  the  boiler  room,  and  the  air  about  it  was  exceedingly 
hot  and  uncomfortable,  so  that  the  task  of  replacing  the 
bolts  was  a  very  unpleasant  one.  The  workman  bought 
the  required  number  of  bolts,  but  not  liking  the  task  of 
putting  them  in  properly,  he  sawed  off  stub  ends  from 
them,  and  ran  these  stub  ends  into  the  nuts  that  were 
already  on  the  pipe,  so  that  the  stubs  projected  one  or 
two  threads.  To  a  casual  observer  it  would  appear  after 
this  operation  that  the  old  bolts  had  been  replaced  by 
others  of  proper  length,  and  the  inspection  department 
was  notified  that  this  had  been  done.  Accompanied  by 
the  chief  engineer,  the  inspector  then  made  a  further 
examination  of  the  piping,  so  that  he  could  certify  from 
his  own  personal  knowledge  that  everything  had  been  put 
into  proper  condition.  Upon  close  examination  it  was 
observed  by  the  inspector  that  the  projecting  ends  of  the 
bolts  showed  marks  as  though  a  hack-saw  had  been  used 
upon  them.  There  would  be  no  objections  to  the  bolts 
projecting  a  little  too  far  through  the  nuts,  and  as  the 
air  was  very  hot  and  uncomfortable  about  the  pipe  line, 
it  was  impossible  to  understand  why  the  workman  should 
have  taken  the  trouble  to  cut  off  any  such  projection  that 
might  have  been  left.    A  still  closer  examination  followed, 
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and  it  was  found  that  all  of  the  short  bolts  to  which 
objection  had  been  raised  still  remained  in  the  pipe  flanges, 
with  these  stub  ends  made  into  the  nuts. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Explosion  from  a  Locomotive  Boiler,  due  to  Short 
ness  of  Water- 
No.  1517.  The  locomotive  was  the  property  of  Messrs. 
the  Lambton  Collieries  Limited,  of  Durham.  It  was 
built  by  Messrs.  Hudswell  and  Clark,  of  Leeds,  in 
1866,  but  since  then  all  the  various  parts  of  the  boiler 
had  been  renewed  at  least  once,  the  repairs  and  renewals 
being  carried  out  by  the  owners.  The  greatest  age  of  any 
part  of  the  boiler  was  22  years.  The  boiler  was  examined 
at  frequent  intervals  by  the  company's  foreman  blacksmith 
and  from  time  to  time,  when  under  repair,  by  the  company's 
chief  engineer.  It  was  also  periodically  examined  by  an 
inspector  for  the  Vulcan  Boiler  and  General  Insurance 


Failure  of  a  Copper  Steam  Pipe  at  a  Power  Station. 

No.  1522.  The  steam  power  plant,  of  which  the  pipe 
that  failed  was  a  part,  is  owned  by  the  Corporation  of 
Edinburgh,  and  is  worked  by  the  Edinburgh  and  District 
Tramways  Company  at  the  Shrubhill  power  station.  As 
will  be  observed  from  the  sketch,  the  steam  leaving  the 
boiler  may  be  passed  through  the  superheater  or  led  direct 
to  the  main  steam  pipes.  At  the  time  of  the  explosion 
the  superheater  was  in  use.  The  pipe  that  failed  was 
syphon  shaped  to  allow  for  expansion,  and  was  about  5  in. 
internal  diameter,  and  made  of  sheet  copper,  originally 
5I32  in.  thick,  with  brazed  seams.  An  automatic  drain 
was  fitted  to  it.  The  usual  working  pressure  was 
about  1601b.  per  square  inch.  The  pipe  was 
about  six  years  old,  and  no  repairs  had  been  done  on  it. 
The  boilers,  but  not  the  steam  pipes,  were  insured  with 
the  National  Boiler  Insurance  Company  Limited. 

The  explosion  was  caused  by  the  inability  of  the  pipe 
to  withstand  the  stresses  to  which  it  was  subjected  at  the 
time  it  ruptured.    The  measurements  round  the  ruptured 
edges  varied  from  5/32  in.,  the  designed  thickness  of  the 
'<   pipe,  down  to  3/3-  in.    At  the  time  of  the  explosion  the  tires 
j   were  being  forced  to  overcome  a   falling  in   the  steam 
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Company  Limited,  with  whom  it  was  insured.  The  boiler 
was  repaired  in  April,  1904,  but  was  not  then  tested  by 
hydraulic  power,  but  was  so  tested  in  January,  1903,  when 
a  pressure  of  1801b.  per  square  inch  was  applied,  the 
working  pressure  being  1 20  lb. 

The  explosion  occurred  on  August  26th,  1901,  while  the 
engine  was  running  down  a  steep  gradient,  with  the  steam 
shut  off,  at  a  point  on  the  company's  private  line,  known  as 
Junction  Bank.  Without  warning  the  firebox  crown  collapsed, 
fracturing  the  plates  forming  the  sides  and  back  of  the 
box,  and  forming  an  opening  practically  \he  full  sectional 
area  of  the  firebox,  4  ft.  1  in.  by  3  ft.  5  in.  From  the 
appearance  of  the  plates  forming  the  upper  parts  of  the 
firebox,  when  examined  after  the  explosion,  it  is  evident 
that  they  had  been  overheated.  The  appearance  of  the 
plates  at  the  fractures  was  good,  and  the  thickness  was  in 
no  place  less  than  l5/s2  in.,  the  original  thickness  being  J  in. 
An  examination  of  the  fractures  of  the  stays  disclosed  the 
fact  that  ten  of  them  had  been  broken  some  time  previous 
to  the  explosion.  Of  these,  three  were  situated  in  the  top 
row,  two  in  the  second  row,  and  two  in  the  third  row  of 
back-plate  stays,  the  remaining  three  being  in  the  top 
left-hand  corner  of  the  firebox  nearest  the  back  plate. 

In  the  opinion  of  the  Board  of  Trade  inspector,  the 
explosion  was  caused  by  overheating,  due  to  shortness  of 
water,  as  a  result  of  which  the  upper  part  of  the  firebox 
back  buckled.  This  was  followed  immediately  by  the 
failure  of  the  small  hanging  stays  attached  to  two  of  the 
girders,  and  the  complete  collapse  of  the  crown  of  the 
firebox,  which  in  its  descent  fractured  the  plates  forming 
the  sides  and  back,  bringing  down  also  with  it  one  of  the 
steel  through  stays  of  boiler-end  plate,  which  had  become 
jammed  between  two  of  the  girders.  There  is  no  doubt 
that  the  presence  of  broken  stays  near  the  top  of  that  part 
of  the  firebox  which  formed  the  chief  support  of  the  crown 
was  a  contributory  cause.  This  case  shows  the  extreme 
importance  of  frequent  testing  of  boilers  by  hydraulic 
powu-,  particularly  so  with  the  class  of  boilers  that  have 
parts  so  situated  that  they  cannot  be  easily  examined. 


pressure  after  the  main  engines  were  started ;  the  steam 
would  therefore  be  superheated  to  such  a  temperature  as 
would  materially  reduce  the  strength  of  copper. 

The  engineer  to  the  tramway  company  has  noted  and 
recorded  the  temperatures  of  the  steam  usually  obtained 
from  the  superheaters.   At  1601b.  pressure  these  ordinarily 
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varied  little  from  450  cleg.  Fall.,  although  490  deg.  has 
been  recorded  at  a  test  under  favourable  circumstances. 
On  the  occasion  of  the  explosion  the  fires  were  being  forced, 
and  it  appears  that  the  smoke  boxes  got  visibly  hot  or 
slightly  brown  looking,  attention  being  also  called  to  the 
fact  .by  some  grease  from  the  mechanical  stoker  catching 
fire,  but  no  observations  or  estimate  of  the  temperature 
were  made. 
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Before  the  steam  pipes  were  fitted  in  place  and  subjected 
to  steam  pressure,  they  were  tested  by  the  makers  by 
hydraulic  pressure  to  250  lb.  per  square  inch.  The  testing 
of  the  pipes  was  witnessed  by  the  contractors,  and  the 
terms  of  the  contract  provided  for  such  testing,  which  was 
no  doubt  properly  done.  They  were  seen  by  the  resident 
engineer  on  delivery,  and  after  erection  the  National  Boiler 
Insurance  Company  made  a  steam  trial  of  the  whole  of 
the  steam  generating  plant  on  behalf  of  the  corporation. 
The  thickness  of  the  pipe  at  the  point  of  initial  rupture, 
as  found  after  the  explosion,  namely,  3/32  in.,  left  little 
margin  for  any  weakening  of  the  material. 

The  engineer  surveyor-in-chief  to  the  Board  of  Trade 
makes  the  following  remarks  on  this  case  :  "  It  is  well 
known  that  the  strength  of  copper  rapidly  declines  with 
an  increase  of  temperature,  and  that  being  so  it  is  difficult 
to  understand  why  the  pipe  in  question  was  made  of  that 
material.  It  is  very  desirable  that  pipes  through  which 
highly  superheated  steam  passes  should  be  made  of 
wrought  iron  or  steel,  but  if  made  of  copper  they  should 
be  abnormally  thick." 


Explosion  from  a  Stop  Valve,  due  to  Water- 
hammer  A.ction. 

No.  1223.  This  explosion  took  place  on  August  19th, 
1904,  at  the  Barrow  Collieries,  near  Barnsley.  The  stop 
valve  had  only  been  in  use  for  about  a  fortnight,  although 
it  had  been  delivered  to  the  colliery  in  January,  1902.  The 
chest  and  cover  were  made  of  cast  iron,  the  valve,  valve 
seat,  and  spindle  of  brass.  The  diameter  of  the  valve  was 
6  in.,  the  outlet  and  inlet  branches  being  of  the,  same 
diameter,  and  the  thickness  of  the  metal  in  the  body  of 
the  chest  varied  between  §  in.  to  l3/,c  in.  The  boilers,  but 
not  the  steam  pipes  or  valves,  were  insured. 

There  are  32  boilers  at  the  Barrow  collieries,  14  of 
which  are  heated  by  the  waste  gases  from  the  coke  ovens, 
and  the  remainder  by  coal  mechanically  fed  and  by 
ordinary  hand  firing.  They  are  placed  in  groups  in  various 
parts  of  the  premises,  the  largest  group  being  one  of  10, 
and  it  was  the  stop  valve  of  one  of  these  (No.  4)  which 
exploded. 

Of  the  32  boilers,  seven  are  capable  of  working  at  100  lb. 
pressure,  16  at  801b.,  and  the  remainder  at  601b.,  their 
respective  safety  valves  being  loaded  accordingly.  There 
are  three  separate  ranges  of  steam  pipes  in  connection 
with  the  boilers  working  at  these  pressures,  but  all  are 
capable  of  being  connected  when  working  at  the  lowest 
pressure. 

With  respect  to  the  group  of  10  boilers,  the  arrangement 
of  steam  pipes  in  connection  with  them  is  shown  on  the 
sketch.  The  1001b.  range  is  denoted  by  letter  A,  the 
801b.  by  B,  and  the  601b.  range  by  C.  All  these  steam 
pipes  are  of  cast  iron,  the  1001b.  range  being  formed  of 
pipes  12  in.  diameter  opposite  boilers  Nos.  2,  3,  and  4, 
and  the  remainder  are  7  in.  diameter.  The  80  lb.  range 
is  24  in.  diameter,  with  7  in.  branches  to  the  respective 
boilers,  whilst  the  601b.  range  is  24  in.  diameter  opposite 
boilers  Nos.  1  to  5,  and  12  in.  diameter  from  the  coke-oven 
boilers. 

The  draining  arrangement  appears  to  be  efficient,  with 
the  exception  of  the  100  lb.  range,  which  had  only  recently 
been  erected.  Drain  cocks  1 J  in.  diameter  are  provided 
where  shown  on  the  plan,  but  at  the  time  of  the  explosion 
no  pipes  were  attached  to  them  to  lead  away  any  condensed 
water  that  might  collect,  and  it  is  only  since  the  occurrence 
that  these  have  been  fitted. 

It  was  stated  in  evidence  that  during  the  night  of  the 
18th  August  steam  had  been  maintained  in  all  the  boilers 
then  at  work  at  between  50  lb.  and  55  lb.  pressure.  Seven 
boilers  in  another  part  of  the  premises  had  been  shut  down 
at  4-30  p.m.,  and  at  4-30  a.m.  on  the  19th  the  601b.  range 
was  disconnected  by  the  fireman  in  charge  from  the  other 
two  ranges  by  shutting  down  valve  D. 
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The  steam  in  the  higher-pressure  boilers  was  then 
allowed  to  rise  to  aibout  75  lb.,  in  order  to  be  ready  for 
the  engines,  which  start  their  regular  work  in  the  early 
morning.  At  5-20  the  explosion  occurred.  It  is  said  to 
have  given  no  warning,  but  to  have  been  like  a  clap  of 
thunder,  and  immediately  the  place  was  filled  with  steam. 
As  soon  as  possible  No.  4  boiler  was  isolated  from  the 
rest,  and  after  the  steam  had  dispersed  it  was  seen  that 
the  stop  valve  had  burst  and  that  the  upper  part,  with 
cover  and  valve,  was  lying  on  the  brickwork  alongside  the 
boiler. 

The  occurrence  was  reported  to  the  engineer  of  the 
colliery,  who  at  once  examined  the  fractured  chest.  He 
found  the  fracture  for  the  most  part  to  be  clean  and  free 
from  defects,  but  at  the  upper  part  next  to  the  branch 
there  appeared  to  be  a  portion  slightly  discoloured,  as 
though  it  had  been  partly  fractured  for  some  little  time. 
He  also  stated  that  he  examined  the  drain  cocks,  and 
found  them  to  be  in  good  order. 

When  the  exploded  chest  was  examined  by  the  Board 
of  Trade  inspector,  six  days  after  the  occurrence,  the 
surfaces  of  the  fracture  were  quite  discoloured  by  the 
action  of  the  atmosphere,  so  that  he  could  not  say  whether 
there  had  been  any  previous  flaw  or  crack,  but  the  metal 
appeared  to  be  quite  sound  and  of  fairly  even  thickness. 

On  the  stop  valve  being  closed,  and  the  drain  cock  on 
the  branch  pipe  being  also  shut,  there  would  be  a  liability 
for  condensed  steam  to  collect  in  the  pipe  leading  up  to 
the  main  range,  the  centre  line  of  which  is  a  little  over 
4  ft.  above  the  centre  of  the  stop-valve  branch,  and  unless 
great  care  is  exercised  in  getting  rid  of  this  water  before 
connecting  the  boiler  there  is  a  great  danger  of  water- 
hammer  action  being  set  up  in  the  pipes.  The  makers 
of  the  valve  state  that  the  chest  would  be  tested  to  200  lb. 
pressure  before  it  left  their  works. 

"  In  this  instance,"  says  the  engineer-in-chief  to  the 
Board  of  Trade,  "it  is  not  clear  how  the  conditions  arose 
that  brought  about  the  explosion,  but  there  is,  I  think,  no 
doubt  that  water  had  been  lodging  in  the  branch  pipe  from 
No.  4  boiler  at  the  time  of  the  explosion,  and  that  the 
surface  had  been  lowered  or  disturbed  in  some  way,  this 
bringincr  the  cooler  water  into  contact  with  the  hot  steam 
and  producing  water  hammer,  the  force  of  which  the  valve 
chest  was  unable  to  withstand."  Fortunately  no  one  was 
injured. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  January  26th, 
1905 :— 

Aberdeen. — First  class:  J.  Gordon.  Second  class:  G.  Youngson, 
A.  Christie,  J.  Fimister,  C.  S.  Charles. 

Dover.— First  class :  G.  W.  Middleton. 

Greenock. — First  class  :  J.  McAllister,  P.  H.  Millan.  Second  class  : 
J.  Beattie. 

Hull. — First  class  :  N.  J.  McMillan. 

Liverpool. — First  class :  D.  McAllister,  E.  Prendiville,  J.  R. 
Browning,  W.  Reid,  W.  G.  Anglesea,  H.  Gray.  Second  class :  M.  H. 
de  Abaitua,  J.  B.  McKechuie,  E.  A.  Parr,  T.  E.  Ri.-hardsuu,  T.  J.  P. 
Staunton. 

London. — First  class :  A.  B.  Bogie.  Second  class :  D.  R.  E.  Davis, 
A.  J.  Fraser,  F.  C.  Rowland,  E.  G.  Wilks. 

North  Shields  —First  class  :  W.  M.  Kennedy,  J.  Hughes,  W.  S. 
Taylor.    Second  class :  W.  P.  Stafford,  W.  T.  Hoy,  J.  Ward. 

Sunderland.— First  class:  C.  Pickard,  J.  James,  W.  Douglass, 
J.  Swan,  W.  A  Bradford.  Second  class  :  J.  Osborne,  T.  P.  Haswell, 
G.  Spark,  E.  Scott,  J.  H.  Coulton. 


The  Union  Electric  Company  Limited,  151,  Queen  Victoria 
Street,  London,  give  notice  that  owing  to  the  increasing  demand 
for  their  dynamos,  motors,  arc  lamps,  meters,  etc.,  they  have 
decided  to  open  an  office  in  the  Tyne  Wear  and  Tees  district, 
at  43,  Grainger  Street,  Newcastle-upon-Tyne.  This  office  will 
be  under  the  direction  of  Mr.  J.  Oilman. 
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FLOATING    DOCK   AT  ROSTOCK. 


The  new  floating  dock  at  the  shipyard  of  the  firm  of 
Acktien  Gescellshaft  "  Neptun,"  Rostock,  Germany,  has, 
according  to  the  Shiffban,  proved  a  great  success.  Whilst 
it  does  not  compare  very  favourably  in  point  of  size  with 
the  more  recent  floating  docks  of  this  country,  it  is 
interesting  in  that  it  has  been  built  by  a  German  firm 
and  from  a  German  design.  It  is  the  second  of  its  design. 
The  first  was  built  by  the  firm  of  H.  C.  Stulcken,  of 
Hamburg,  in  1902,  and  as  this  gave  such  satisfaction  the 
second  dock  under  the  same  system  ( Asmussen-Dieckhoff) 
was  built. 

The  complete  design  comprises  three  sections,  joined  end 
to  end,  each  of  which  is  capable  of  independent  use, 
although  only  two  sections  at  present  have  been  built. 


onward  the  strength  fell,  roughly  in  proportion  to  the  tempera- 
ture, to  13'1  tons  per  square  inch  at  550  deg.  Cen.  The  ultimate 
extension  decreased  from  25'5  per  cent  at  ordinary  tempera- 
tures to  7'7  per  cent  at  200  deg.  Cen.,  from  which  again  it  rose 
to  39'5  per  cent  at  550  deg.  Cen.  The  contraction  of  area  also 
fell  at  200  deg.  Cen.,  but  did  not  commence  to  rise  until  the 
temperature  was  abdVe  300  deg.  Cen. 

In  the  case  of  the  bars  from  the  works  distinguished  by  the 
letters  K  and  M,  tests  were  made  by  keeping  the  loads  on  for  a 
c  onsiderable  time.  This  prolonging  of  the  action  of  the  load  had 
no  effect  until  the  temperature  reached  300  deg.  Cen.,  at  which 
point  it  caused  a  slight  decrease  of  strength,  and  at  400  deg. 
and  500  deg.  a  greater  decrease.  As  regards  the  effect  of  pro- 
longed loading  on  the  extension  and  contraction  between  the 
temperatures  of  300  deg.  and  400  deg.  Cen.,  it  caused  an  increase 
in  both;  but  from  400 deg.  Cen.  the  extension  and  contraction 
under  prolonged  loading  decreased  until  at  500  deg.  Cen.  they 
were  lower  by  from  20  to  25  per  cent  than  with  ordinary 
duration  of  test.  Professor  Bach  draws  the  conclusion  from  his 
investigations  that  for  steam  boilers,  piping,  etc.,  the  strength 
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The  lifting  capacity  of  both  sections  is  3,000  tons.  The 
length  of  each  section  is  about  130  ft.  ;  the  over-all  width, 
80  ft.  ;  inside  width  at  top  between  fenders,  63  ft.;  depth 
over  all,  32  ft.  ;  and  depth  of  pontoon  about  7  ft,  .">  in.  The 
dock  is  moored  between  piles,  approach  from  the  shore 
being  made  by  two  tridges  resting  at  ends  near  the  dock 
on  pontoons. 


STRENGTH  OF  STEEL  AT  HIGH  TEM- 
PERATURES. 

Professor  C.  Bach  has  presented  in  the  %eitschrift  des  Vereines 
Deutscher  Tngenieure  the  results  of  an  elaborate  series  of  tests  of 
the  strength  of  steel  at  high  temperatures.  Bars  from  three 
different  works  were  tested,  these  being  distinguished  by  the 
letters  O,  K,  and  M.  Of  the  bars  O,  four  were  subjected  to 
tensile  tests  at  ordinary  temperatures,  and  successive  lots  of 
four  to  tests  at  the  temperatures  of  200deg.,  300  deg.,  400  deg., 
500deg.,  and  550  deg.  Cen.  At  ordinary  temperatures  the 
strength  of  the  steel  was  for  bar  No.  2,  for  example,  27  tons 
per  square  inch,  the  ultimate  extension  on  a  gauge  length  of 
8  in.  26'3  per  cent  and  contraction  of  area  46'9  per  cent.  The 
tests  showed  that  the  strength  increased  up  to  300 deg.  Cen., 
by  about  3'17  tons  per  square  inch,  and  from  this  temperature 


of  steel  should  be  tested  at  the  higher  temperatures;  and  he  is 
of  opinion  that  this  conclusion  is  justified  not  only  by  his  experi- 
ments, but  from  the  well-known  fact  of  the  brittleness  of  steel 
when  worked  at  a  blue  heat. 


Largest  Gas-engine  Driven  Generators  in  the  World.— 
The  California  Gas  and  Electric  Corporation,  San  Francisco, 
CaL,  has  just  placed  an  order  with  Croker-Wheeler  Company 
for  three  4,000  horse  power  three-phase  revolving  field  alter- 
nators, to  be  driven  by  6,000  horse  power  gas  engines,  to  be 
built  by  Snow  Steam  Pump  Works.  These  generators  are  said  to 
be  the  largest  in  capacity  in  the  world  driven  by  gas  engines, 
and  will  furnish  power  to  operate  the  United  Railroads  of  San 
Francisco,  in  accordance  with  a  contract  recently  secured  by 

j  the  California  Gas  and  Electric  Corporation.  The  Snow  gas 
engines,  to  which  they  will  be  direct  connected,  are  the  largest 

[  in  the  world  for  this  class  of  service.  They  will  run  at  83 
revolutions  per  minute,  and  the  generators  will  deliver  13,200 

I  volts  at  25  cycles.  The  installation  of  these  three  engine- 
driven  generating  units  in  San  Francisco  will  mark  an  impor- 
tant step  for  the  transmission  company,  as  they  will  operate 
in  parallel  with  the  water  power  plants  of  the  company,  and 
thus  serve  as  an  important  reserve  plant  for  the  entire  system. 
One  of  the  units  will  be  used  exclusively  for  handling  the 
peak  load  on  the  railway  lines. 
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359.  STRAND,  LONDON. 


PROVISIONALLY-PROTECTED  INVENTIONS. 

The  period  during  which  an  invention  can  be  provisionally 
protected  having  been  reduced  from  nine  to  six  months 
under  the  new  Patent  Act,  many  inventors  are  in  doubt 
as  to  whether  the  advantages  hitherto  connected  with  the 
period  of  provisional  protection  are  now  of  any  practical 
value  to  them. 

The  inventor  who  appreciates  the  possibilities  of  others 
being  occupied  in  solving  the  problem  upon  which  he  has 
been  working,  and  who,  having  similar  objects  in  view, 
may  in  the  end  not  unnaturally  devise  the  same  means  for 
carrying  the  object  into  effect,  will  know  that  the  time 
and  date  from  which  the  patent  will  take  effect  are  of 
paramount  importance.  The  specification  that  is  first  filed, 
accompanying  either  a  provisional  or  a  complete  applica- 
tion, in  the  Patent  Office  is  the  one  that  will  govern  or 
possibly  entirely  dispose  of  the  claims  that  later  inventors 
may  make,  who  prefer  to  spend  more  time  in  elaborating 
that  upon  which  they  are  engaged  after  the  means  for 
carrying  the  principle  into  effect  have  been  preliminarily 
arrived  at  by  them.  The  present  period  of  six  months  is 
certainly  valuable,  in  that  it  permits  of  an  inventor 
becoming  more  fully  informed  as  to  that  which  he  has 
discovered  or  produced,  and  it  enables  designs  to  be 
carefully  prepared,  experiments  to  be  more  publicly  made, 
the  apparatus  or  process  to  be  freely  tested,  and  the 
invention  generally  to  be  subjected  to  ordinary  working 
conditions  without  any  risk  arising  to  jeopardise  or  to 
depreciate  the  patent  which  the  inventor  subsequently, 
more  fully  and  in  greater  detail,  describes  in  his  complete 
specification,  filed  six  months  later. 

Very  few  inventions  are  constructed  or  devised  at  the 
outset  in  that  form,  or  are  embodied  in  the  precise  ti.eans 
for  carrying  them  into  effect,  such  as  ultimately  prove  the 
most  convenient  and  suitable  for  general  adoption.  It  is 
well,  therefore,  that  during  the  time  in  which  the  ultimate 
form  is  being  arrived  at,  or  in  which  the  working  drawings 
are  being  prepared  by  the  draughtsman  without  the  pledge 
of  secrecy  being  secured,  that  the  inventor  shall  be  free 
from  the  harass  or  the  fear  concerning  piracy  or  anticipa- 
tion, such  as  would  arise  were  an  unscrupulous  rival  to 
rush  in  a  patent  specification  before  him,  and  include  in 
it  that  which  he  had  seen  or  that  which  he  had  learned 
concerning  another's  efforts. 

It  is  sometimes  argued  that  as  America  grants  no 
provisional  protection  to  an  inventor,  no  necessity  exists 
for  such  to  be  granted  in  this  country,  but  the  immense 
and  peculiar  advantage  under  which  the  citizens  of 
America  labour,  in  that  patents  are  granted  to  them  for 
inventions  which  have  been  in  use  for  not  more  than  two 
years  in  that  country,  is  entirely  overlooked  when  such  a 
comparison  of  the  two  systems  is  made. 
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APPLICATIONS   FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
arc  not  yet  printed,  but  when  publication  takes  place  the  invention  tcill  be  found  under  the  list  of  '■Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a.  print  of  any  Specification  will  be  forwarded  post  free  for  lOd. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C. ;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Sp>ecification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

1239    VV.  HANDYSIDES.    Flower  pot  disc  crook. 
124d    VV.  HANDYSIDES.    Anti-insect  flower  pot. 
1-244    J.  S.  1IOODLESS.    Solid  steel  long-necked  garden  hoes. 
1251    W.  REID.    Machine  for  lifting  and  treating  turnips. 
1496    J.  SENIOR.    Potato  harvesting  machine. 
1'693    W.  Gr.  COLLET.    Automatic  potato  "planter. 
1714    G.  H.  INNES  and  A.  M.  INNES.    Feeding  apparatus  for 
chaff  cutters. 

171<J    A.  CHANDLER.    Metallic  pots  for  flowers,  plants,  etc. 
1723    G.  ZIEGLER.    Water  tub  tor  ffowers  in  the  form  of  a 
hollow  tree. 


Arms  and  Ammunition. 

1212    T.  C UT1IBERT.    Rifle  sights. 

1356    H.  STANBRIDGE.    Hardening  armour  plates  and  pro- 
jectiles. 

1389    E.  H.  PARSONS   and   L.   13.   TAYLOR.      Sights  for 
small  arms. 

1415  E.  HESKETH  and  F.  A.  WILLCOX.  Explosives. 

1416  E.  HESKETH  and  F.  A.  WILLCOX.  Nitro-glycerine 

and  like  explosives. 
1505    E.  SONNER.    Small  arms. 
1661    H.  WILD.    Range  finders. 


Bottles,  Glass,  &c. 

1101    A.  J.  BOULT  (E.  Goldman  &  Co.,   U.S.A.).  Bottle 

washing  machines. 
1U1    R.  D.  TODD  and  W.  H.  HAYLEWOOD.  Stoppering 

bottles,  jars,  etc. 
1520    W.  M.  HASELL  and  G.  HASELL.    Bottle  stoppers. 
1551    J.  P.  JACKSON.    Filling  bottles. 
1582    C.  GODWIN.    Holding  bottles. 
1701    W.  BEER.  Bottles. 

1749    C.  E.  THOMSON.    Bottles  containing  smelling  salts  and 
scents. 


Building  and  Construction. 

1218  D.  McLEAN.  Chimney  tops  for  preventing  down 
draughts. 

1258    A.  W.  NATCHER.    Screw  press  tin  for  paint  for  easy 

extraction  of  same. 
1273    O.  SCHURICK.    Building  plate  for  jointless  walls  and 

ceilings. 

1343  H.  M.  MACCALLUM.  Hexagonal  induced  draught 
chimney  cowl. 

1365  C.  A.  ALLISON  (Ideal  Door  Check  Spring  Co.,  U.S.A.). 
Pneumatic  door  checks  and  closers. 

1377  J.  WENDLER.  Suspension  devices  for  the  halves  of 
rotating  doors. 

H50    M.  J.  ADAMS.    Fireplaces  and  flues. 

1457  T.  J.  ARMSTRONG.  Manufacture  of  Keen's  or  other 
cements  having  a  gypsum  base. 

1514    J.  B.  HANNAY.    Treatment  for  timber. 

155t    R.  T.  HUNTER.    Construction  of  roofing. 

1618  H.  M.  HOWARD  and  J.  E.  A.  BRADBURY.  Joint 
for  stoneware  and  other  pipes. 

1630  C.  W.  GOTHARD  and  J.  BROWN.  Landings  of  plat- 
forms and  ladders  connected  therewith. 

1641    J.  PHYTHIAN  and  A.  E.  BERRY.    Grooving  machines. 

164.7    G.  WOOLLISCROFT  and  P.  CAMPBELL.  Doorstops. 

1653    A.  E.  KITSON.    Weatherproof  windows. 

1659    R.  H.  GILLSON.    Saw  blades  for  sawing  stone. 

I.i!5    G.  CLARK.    Workmen's  back-to-back  houses. 


Chemistry  and  Photography. 

1216  G.  KIMICK.  Process  lor  making  caseine  and  albumen 
more  soluble. 

L283    A.    G.    BLOXAM.    Improvements  in   manufacture  of 

threads,  films,  etc.,  of  cellulose. 
1284    A.  G.  BLOXAM.    Manufacture  of  threads,  films,  etc., 

of  cellulose. 

1286  H.  KUNTZEN.    Photographic  border  negatives,  etc. 

1287  E.  HESKETH.    Recovery  of  volatile  liquid  from  air 

by  refrigeration. 

1290  J.  HARRIS,  P.  GILLARD,  and  H.  H.  MOLYNEUX. 
Coating  of  media  for  photographic  purposes. 

1292  J.  F.  GEORGES  DE  ROUSSY  DE  SALES.  Manu- 
facture of  soap. 

1363  A.  HOLDSWORTH.    Marketable  zinc  products. 

1364  J.  N.  ANDERSON.  Cameras. 

1368    T.  R.  SCHILLITO  (Aniline  Colour  and  Extract  Works, 

formerly  J.  R.  Gergy,  Switzerland).    Production  of 

blue  black  colouring  matters. 
1371    J.  GREENWOOD.    Agglutinant  material. 
1465    H.  D.  DAKIN.    Manufacture  of  a  group  of  chemical 

substances  related  to  adrendlin  and  allied  bodies  and 

intermediate  products. 
1199    H.  E.  NEWTON    (Farbenfabriken   vormals  Friedrich 

Bayer  &  Co.,  Germany).    Production  of  quinizarin. 
1503    H.  H.  LAKE  (The  California  Products  Co.j  U.S.A.). 

Producing  cream  of  tartar. 
1509    B.  E.  R.  NEWLANDS.    Preparation  of  colouring  matter 

for  sugar. 

1527    L.  BAYNES.    Filtering  petrol  or  other  fluid. 

1530  S.  COOKE.  Mercury  compounds  for  medical  disinfect- 
ing and  antiseptic  purposes. 

1541    F.  BEALE.    Retort  and  other  lid  fasteners. 

1572  A.  DE  HEMPTINNE.  Converting  oleic  acid  into  stearic 
acid. 

1656    J.  TEHERNIAC.    Sulphocyanides  from  crude  coal  gas. 

1673    A.  C.  WELLS.    Filtering  apparatus. 

1675    H.  E.  NEWTON  (Farbenfabriken  vormals  F.  Bayer  & 

Co.,  Germany).    New  ayo  dyestuffs. 
1708    R.  JACKSON.    Simnle  rising  front  for  hand  cameras. 
1710    C.  J.  HALL  and  F.~J.  ANSON.    Electric  incandescent 

lamps. 

1740    W.  KENNGOTT.    Photographic  shutters. 

1754    H.  DE  LA  V ALETTE.    Electric  ignition  devices  for 

explosion  engines. 
1756    N.  DE  M.  WATSHAM.    Electric  time  switches. 


Coin  Freed  Mechanism  and  Cash  Register,  etc. 

* 

1366    H.  E.  GOLDBERG.    Calculating  machine. 
1433    W.   KENFFEL.    Calculating  machines. 
1741    F.  WRIGHT.    Conveying  in  an  exposed  manner  a  coin, 
and  means  for  freeing  the  same  by  the  coin. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicle)-;  Wheels,  etc.) 

1325    II.  P.  MITCHELL.    Handle  bars  for  cycles. 

1403    J.  STRUGNELL.    Driving  gear  for  cycles. 

1473    J.  II.  WALLACE.    Pedal  cranks  for  cycles,  etc. 

1538    W.  Mc.  D.  ALLARDICE.    Combined  temporary  contact 

and  screw  for  securing  handle-bar  grip  for  motor 

cycles. 

1557    J.  DINSMORE,  jun.    Utilising  and  transmitting  power 

in  bicycles,  etc. 
1570    II.  THOMSETT.    Chain  gearing  for  cycles. 
1735    J.  J.  ROWLEY.    Free  wheel  and  brake  gear  tor  cycles. 
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Electrical. 

1243    J.  PAEEY.    Clip  for  electric  lamp  holders. 

1247    D.  MAXWELL.    Conduits  for  electric  conductors. 

1219  J.  FEEGUSON  and  K.  &  J.  WHITE  LTD.  Electric 
relay  with  time  control. 

1281  SIEMENS  BEOS.  &  CO.  LTD.,  and  HEEEFOED 
BEEEY.  Controlling  polyphase  and  alternating- 
current  motors. 

1299  H.    STAECKE.    Apparatus    for    recording  telephonic 

messages,  sounds,  etc. 

1300  A.  B.   SOAE  and  H.  F.  JOEL,   jun.  Improvements 

in  electric  switches,  controllers,  etc. 
1313    BEITISH  THOMSON-HOUSTON  CO.  LTD.  Electric 
meters. 

1321    S.  W.  HUFF.    Eailway  electric  signals. 

1324  F.  E.  SIMMS  and  E.  BOSCH.  Terminal  rods  of  spark- 
ing plugs  for  internal-combustion  engines. 

1335  W.  T.  THOELEY.  Holders  for  the  brushes  or  carbons 
of  dynamos  or  motors. 

1360  W.  CBAMP.  Producing  electric  arcs  for  bleaching  or 
sterilising  purposes. 

1369    A.  C.  COSSOE.    Electro-therapeutic  ray  tube. 

1380  W.  D.  WATKINS,  J.  W.  BOLSTEE,  and  W.  E. 
GOODSELL.    Telephone  selecting  mechanism. 

1384    T.  O.  WILSON.    Electric  apparatus  for  felling  trees. 

1391    E.  P.  JACKSON.    Systems  of  electrical  distribution. 

1399  J.  E.  T.  SMITH.    Electric  governor. 

1400  THE    BEITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Incandescent  electric 
lamp  sockets. 

1406  L.   N.    J.    EOSELLE.    Plates    for  secondary  electric 

batteries. 

1407  L.   N.  J.    EOSELLE.    Plates  for    secondary  electric 

batteries 

1413  J.  A.  TIMMIS,  E.  W.  TIMMIS,  and  J.  E.  COOK. 
Electric  and  magnetic  appliances. 

1421    V.  B.  LEWES.    Carbons  for  arc  lamps. 

1430  SAUTTEE,  HAELD,  &  CTE.  Compounding  alter- 
nators. 

1432   C.  A.  POMEEOY.    Telephone  directories. 

1482    P.  W.  NOBLE.    Electrical  contact  makers  and  breakers. 

1493    J.  J.  COCHMAN.    Electric  time  switches. 

1507    H.  H.  LAKE  (La   Compagnie  Generale   a  Electricite, 

France).    Electrodes  for  arc  lamps. 
1518    C.  W.  MAUNSELL,  F.  E.  BUTT,  and  H.  W.  COX 

LTD.    Binding  screws  and  terminals. 
1522    F.   H.    HEADLEY.    Distributing  hoards    for  electric 

installations. 
1526    A.  F.  BEEEY.    Coils  for  transformers. 
1528    A.  M.  TAYLOE.    Controlling  and  supplying  current. 

1552  W.  FAIEWEATHEE  (Diehl  Manufacturing  Co.  Ltd., 

U.S.A.).    Electric  fans. 

1553  G.  H.  NISBETT.      Drying  hygroscopic  insulation  of 

electric  condnctors. 
1560    A.  SEEVEAU.    Dynamo-electric  machines. 

1563  M.  B.  FIELD.    Electrical  measuring  instruments. 

1564  E.  L.  MOEEELL.    Hydrocarbon  burners  for  incandescent 

lighting. 

1583    G.  FINZI.    Induction  regulators. 

1589    THE    UNION  ELEKTEICITATS-GESELLSCHAFT. 

Electric  train  lighting  systems. 
1592   THE  BEITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,   U.S.A.).    Brush  holders  for 

dynamos. 

1607    E.  B.  CEAFT.    Alarm  fuse  for  telephone  exchanges. 

1637  J.  L.  LAWSON.    Electro  magnetic  purifier  for  use  in 

milling. 

1638  H.  B.  STOCKS.    "Party  line"  system  of  telephones. 
1658    E.  FENTON.    Electro-magnetic  switch  for  electric  rail- 
ways. 

1670  THE  BEITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.  U.S.A.).  Alternating  electric- 
current  motors. 

1677  J.  M.  WELLINGTON  and  W.  F.  DANIELL.  Arc- 
lamps. 

1681  MAECONI'S  WIEELESS  TELEGEAPH  CO.  LTD. 
and  G.  E.  TUENBULL.  Insulators. 


Engineering  and  Mechanical. 

1234  J.  J.  EAWLINGS.    Pipe-bending  machine. 

1235  J.  B.  BEOOKS  and  J.  HOLT.    Adjustable  spanners. 
1267    O.  BBUNLEB  and  G.  KETTLEE.    Steam  carbonic  acid 

engine. 

1269  C.  A.  ALLISON  (Pierre,  Barnes,  and  C.  Holmes 
Chandler,  U.S.A.).  Beversible  current  apparatus  for 
steam  condensers. 

1271  A.  EEIMAN.  Insulating  hot-water  reservoirs,  steam 
pipes,  etc. 

1274    E.  HlLL.    Valve  for  compound  air  compressors. 


1279    E.  STUBBS.    Eegistering  calipers,  etc. 
1282    J.  C.  F.  DANN.    Change  speed  gear. 
1291    E.  H.  LEWIS.    Centrifugal  speed  regulator. 
1302    K.  E.  HILLEE.    Pneumatic  riveting  machines. 
■1303    A.  J.  BOULT  (J.  McGillwray,  U.S.A.).    Valve  device  for 
thydraulic  apparatus. 

1304  G.  T.  MEEE.    Centrifugal  machines. 

1305  A.  ANDEESON.    Automatic  couplings. 
1319    M.  L.  BUSH.    Die  stocks. 

1323    A.  S.  HYDE.    Pijje-bending  apparatus. 
1338    H.  L.  WILLIAMS.  Excavating. 

1,342  D.  W.  F.  MAXWELL.  Metal  turning  and  boring 
lathes. 

1347  J.  H.  MANN  and  MANNS'  PATENT  STEAM  CAET 
AND  WAGON  CO.  LTD.    Filling  steam  wagons. 

1362  H.  HOLLAND.  Securing  metal  end  attachments  to 
flexible  connectors. 

1372  H.  H.  FEEEE.    Stamping  apparatus. 

1373  H.  CASLEE.  Lubricator. 

1382  W.  HAEKEE,  A.  T.  ALLCOCK,  and  J.  W.  CABLE. 

Deep-boring  machines. 

1383  J.  SMITH.    Hand  brakes. 
1395    J.  EOEMEE.  Wrenches. 

1397    D.  N.  BAXTEE.    Feed-water  heater  purifier. 

1401  H.     BEOOKEE.     Speed    indicating     and  recording 

apparatus. 

1402  E.  G.  FILS.  Automatic  lubrication  of  vertical  spindles. 
1409    B.  LJUNGSTEOM  and  F.  LJUNGSTEOM.  Milling 

apparatus. 

1414    A.  C.  H.  WINTEEFLOOD.    Automatic  valves. 
1417    H.  EDMUNDS.  Couplings. 
1420    L.  PEEOTTI.    Liquid  distributors. 
1431    W.  F.  C.  WAED.    Variable  speed  driving  mechanism. 
1440    J.  H.  WILLIS.    Anti-vibrating  spring  suspension  bear- 
ing. 

1447    A.  H.  KNIPE.    Fastening  for  attaching  buckets  and  cans 

to  elevator  belts. 
1452    F.  THOMAS.    Tools  for  boring,  turning,  and  otherwise 

cutting  metals. 
1478    li.  COLLET.    Supporting  shafting. 

1480    G.  W.  SINCLAIE  and  F.  MEYEE.    Attaching  hose  to 

pipes,  couplings,  and  connections. 
1495    G.  STEPHENSON.    Power  hammers. 
1540    H.  J.  BBASHTEE.    Ball  valves. 

1542    J.  KNIGHT.    Disconnecting  and  inspection  chambers. 

1548    W.  DENTON.    Flexible  steel  rope  appliance. 

1556    J.  CLELAND  and  J.  C.  STEWAET.    Steam  traps. 

1581    W.  H.   FEEWABTHO-JAMES.    Grinding  mills. 

1590    THE  BEITISH  THOMSON-HOUSTON  CO.  LTD.  and 

F.  SAMUELSON.    Governing  mechanism  for  elastic 

fluid  turbines. 
1600    W.  E.  DOWE.    Eotary  engine. 
1603    HULBAED.    Metal  packing  for  flange  joints. 
1606    A.  T.    SPOONEB    ( Aktiebolaget   separator,  Sweden). 

Centrifugal  separators. 
1611    W.   ALLEN.    Steel  friction  nib  for  various   kinds  of 

weighing  machines. 
1619    J.  E.  BEOADLEY.    Safety  device  for  use  in  connection 

with  presses,  testing,  and  like' machines. 
1621    H.  THUST.    Helical  spring. 

1626  G.  A.  TELLE  and  L.  E.  BAUMANN.  Pump. 

1627  J.  O.  EVANS.    Adjustment  of  driving  chains. 

1632  G.  CEADOCK  and  C.  A.  LEITH.  Eope  or  cable  grips 
for  haulage. 

1634  F.  L.  WATSON.  Furnace  grates  and  forced-draught 
apparatus. 

1639  PHYTHIAN  ENGINEEEING  CO.  LTD.  and  J. 
PHYTHIAN.    Safety  grindstone  rests. 

1667    O.  E.  WILSON.    Centrifugal  grinding  mills. 

1669  A.  J.  HILL.  Combined  pneumatic  turbine  and  speed- 
reducing  gear  for  driving  a  drill. 

1672    H.  H.  LAKE  (C.  F.  Da  Ccsta,  U.S.A.).    Making  rivets. 

1698  E.  C.  HOLGEESTAEDT  and  E.  C.  TOWNSEND. 
Elastic  fluid  generator. 

1716    H.  N.  BEAY  and  J.  MASSE Y.  Valves. 

1725  F.  LOBNITZ.  Breaking  up  or  cutting  rocks  or  stones 
under  water  or  on  dry  land. 

1728  J.  CLELAND  and  J.  C.  STEWAET.  Valves  for  steam 
or  other  fluid  pressures. 

1731    G.  S.  PHTPPS.    Centrifugal  separating  apparatus. 

1733    C.  J.  HAECOUET.    Pulley  blocks. 

1747    W.  A.  P.  WEENEE.  Condensers. 

1755  W.  VON  DOMBEOWSKI.  Centrifugal  machines  of 
the  Weston  type. 

Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

1317    E.  B.  VILES.    Preventing  accidents  by  back  firing  in 

internal  combustion  engines. 
1354    H.  CAMPBELL.    Carburetter  for  hydrocarbon  engines. 
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1388    W.  J.  LLOYD  and  W.  PRIEST.    Silencer  for  internal 

combustion  engines. 
1393    H.  C.  JENKINS.  -  Controlling  of  internal  combustion 

motors. 

1135    R.  E.  PHILLIPS.    Carburetting  apparatxis  or  vaporisers 

for  internal  combustion  engines. 
1500    W.  COCHRANE.    Internal  combustion  motors. 
1523    W.  P.  THOMPSON  (The  Free  Piston  Gas  Engine  Co., 

U.S.A.).    Gas  engines. 
1591    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Internal  combustion 

engines. 

1689    H.  GILARDONI  and  H.  LE  RICHE.  Carburetters. 
1722    W.  J.  DICKINSON.    Internal  combustion  engines. 
1734    M.  F.  M.  MULREADY  and  E.  M.  MULREADY.  Gas 
engines. 

Engines,  Steam. 

1294    A.  SMART.    Improvements  in  Corliss  valve  gear. 

1296  A.  G.  BOULT  (Woolley  Foundry  and  Machine  Works, 

U.S.A.).    Governing  mechanism  for  engines. 

1311  M.  CASTEELJs  ^  J.  Lubrication  of  engine  pistons,  etc. 
1427    L.  E.  STETLER.    Rotary  engines. 

1525    H.  F.  FULLAGAR.      Governing  steam  turbines  and 
other  steam  engines. 

Food  Products- 

1257    C.  E.  POINTON  and  J.  E.  POINTON.  Bread-making 

machines. 

1355    J.  DUNBAR.    Blending  whisky. 

1571    J.  C.  F.  LAFEUILLE.    Drying  of  beetroot  slices  or 
like  moist  material. 

1585  CROSSE  &  BLACKWELL  LTD.  and  F.  C.  BELL. 

Quartering  or  sub-dividing  fruit  and  vegetables. 

1586  E.  G.  HAGER.      Indicator  for  receivers  of  distilling 

apparatus. 

1609  J.  APPLEBY  and  A.  J.  BANKS.    Treatment  of  food 

stuffs. 

1610  E.  J.  GRIMSIIAW.    Saddle  or  jockey-bar  device  for 

domestic  fireplaces. 
1629    J.  W:  MACFARLANE.    Centrifugal  machines  for  sugar. 
1649    E.  G.  COOK.    Humanised  milk. 

1652    H.   LITTMANN    and  R.   LITTMANN.  Compressed 
food  tablets. 

1668    O.   F.  MACLAGAN.      Packing  of  toffee  and  similar 

sweet  stuffs. 
1688    D.  W.  WALL.    Division  of  cakes. 

Furniture  and  Domestic. 

1246    W.  G.  GIB.BINS.    Safety  guards  for  wringers. 
1266    R.  LEVESON.    Action  for  regulating  chair  backs,  etc. 
1268    W.  G.  STONEHAM.      Manufacture  of  kettles,  sauce- 
pans, etc. 

1312  J.  H.  BLOGG.    Manufacture  of  culinary  essences. 
1332    J.  ROBERTSON.  Desks. 

1439    A.  CLOUGH.    Wringing  and  mangling  machines. 
1454    T.  P.  WOOD.    Portiere  rods  for  doors. 
1483    F.  LADBURY.  Teapots. 

1485    H.  HARKER  and  A.  P.  WILLOUGHBY.    Guard  for 

collar-ironing  machines. 
1534    E.  DAWSON  and  E.  BENTLEY.    Washing,  wringing, 

and  mangling  machines. 
1584    G.  BAILET.    Cleansing  the  hair. 
1613    A.  ELLENGER.    Heating  and  boiling  water. 

1615  S.  SIMON.    Brushes  for  cleaning  and  dusting  garments. 

1616  H.  C.  LONGSDON  and  J.  R.  BOTTOMLEYi  Machines 

for  ironing  linen. 
1633    I.  EARL.    Non-slip  curtain  hook. 

1644  W.  B.  BAGGALEY.    Lace  ourtains. 

1645  R.  CRANE.    Cooking  ranges. 

1654    N.  WEAVER.    Trees  for 'boots,  shoes,  etc. 
1661    J.  AYERS  and  WARING  &  GILLOW  LTD.  Furniture 
fittings. 

1680    J.  GRAHAMT  (The  Bradford  Dyers'  Association  Ltd.). 

Press  bowls  or  rollers. 
1720    C.  H.  WHITE.    Draught,  rain,  and  weather  excluders. 

Hardware. 

1254    E.  T.  J.  MAYFIELD.    Split  pin  for  door  lock  handles. 

1297  A.  A.  PERRIER.    Window  sashes. 
1375    F.  MOTZ.    Pius  with  thin  head  plates. 
1426    E.  J.  BELL.    Safety  razor. 

1458    W.  L.  HAMILTON.    Fittings  for  windows. 

1470    A.   G.   BROOKES  (Automatic  Hammer  Co.,  U.S.A.). 

Tack  driving  mechanism. 
1491    J.  S.  WATSON.    Self-locking  latch  cupboard  doors,  etc. 
1494    J.  SMITH.    Bolts  and  fastenings  for  doors,  windows,  etc. 


1511    J.  E.  PHILLIPS.    Window  fastenings. 

1544    W.  L.  WHITE,  W.  MOFFAT,  and  J.  J.  MOFFAT. 

Wall  brackets. 
1546    A.  PATERSON.    Lock  or  latch 
1549    F.  H.  TIMMINS.    Stair  rod  eyes. 

1566    W.  CALDWELL.    Fastener  for  detachable  lid  or  head 

of  rundlet  or  barrel. 
1599    H.  GOLDSCHMxDT.      Treating  tinned  sheet-iron  boxes 

for  facilitating  removal  of  the  tin. 
1605    M.  G.  WOOD.  Locks. 

1624    WORTHWORKS  WALL.    Buckles  and  like  fasteners. 

1743  H.  KAUFMAN.    Tea  and  coffee  pots. 

1744  A.  SCHWEITZER.    Forks  for  serving  food. 


Heat,  Light,  and  Ventilation. 

{Including  Gas  Manufacture.) 

1260  J.  S.  PEARSON.  Gas  mixer  and  mode  of  using  same  for 
combustion. 

1263    T.    BROWNE,    J.    A.    MIDDLETON,    and    R.  D. 

RADCLIFFE.    Safety  night  light. 
1280    P.    LUCAS.    Incandescent  gas   lamp  with  forced  air 

supply. 

1288  M.  DREES.    Gas  purifying  apparatus. 

1289  S.  WINDMULLER.    Gas  generators  for  acetylene  lamp. 

1306  J.  S.  DANIELS  and  T.  H.  &  G.  DANIELS  LTD.  Gas- 

producing  plant. 

1307  J.   S.  DANIELS  and  T.  H.  &  G.  DANIELS  LTD. 

Gas  producers. 

1320    J.  F.  BE'lNS  and  J.  P.  BIS.    Improvements  in  inverted 

incandescent  gas  burners. 
1329    A.  E.  BECK.    Treating  fuel  for  power  production. 
1361    J.  WILLIAMS.    Gas,  coke,  and  steam  producer. 
1394    C.  G.  BRE1T  and  F.  HENNEBERCER.    Gas  burners. 
1422    V.  B.  LEWES.    Heat  radiating  bodies. 
1434    W.  BUEB.    Water-gas  generators. 

1460    A.  ROSE  and  W.  BELLAMY  (trading  as  M.  Howlett  and 

Co.).    Incandescent  gas  burners. 
1476    F.  R.  HAYES.    Acetylene  gas  generators. 
1497    T.  N.  ATKINSON  and  J.  M.  ALDERTON.  Incandescent 

gas  burners. 

1529    H.  SAMPLE.    Mechanically-operating  gas  supply  taps. 

1559    J.  B.  COLBRAN.    Gas  lamps  and  electric  lamps. 

1576    W.  SPENCER.    Grids  for  gas  purifiers. 

1578  B.  W.  ROOKS  and  S.  J.  ROBERTS.  Burners  for  incan- 
descent lighting. 

1587  G.  MARCONNET.  Producing  gas  from  pulverulent 
fuel. 

1612    T.  ANDREW.    Humidifying  and  ventilating  applicable 

to  spinning  rooms,  weaving  sheds,  etc. 
1631    J.  STOTT.    Bunsen  burners. 
1640    A.  BARNES.    Carriage  lamps. 

1671    T.  D.  KELLY  and  W.  J.  BILLINGTON.  Incandescent 

gas  and  oil  gas  fuel  and  mantles. 
1676    E.  W.  CHAPMAN.    Safety  automatic  extinguishers  for 

oil  lamps. 

1679    J.  ARMSTRONG.    Coke  and  gas. 

1694    E.  MARSDEN.    Fire  screens. 

1696    C.  WHITFIELD.    Suction  gas  producer  plant. 

1702    E.  A.  BELLOW.    Switching  gas  "burners  "  on  "  or  "  off  " 

from  any  required  position. 
1717    M.   C.  BARNETT   and  A.  E.   FIELD.    Gas  cooking 

stoves. 


Jewellery,  Clocks,  and  Music. 

(Including  Phonographs,  etc.) 

1419    A.  MOLLARD.    Record  receiving  devices. 

1464    T.  WILCOX.    Fastenings  of  bracelets,  necklets,  etc. 

1537    D.  MACROSTIE.    Piano  note  indicators. 

1555  T.  W.  DAVIS.  Reproducing  point  for  sound-repro- 
ducing instruments. 

1565  A.  VAN  HOORN.  Practice  keyboard  instruments  and 
pianoforte  actions. 

1567  M.  WEDLAKE.  Valve  for  tubular  sound  boards  and 
other  parts  of  organs. 

1614  E.  E.  MAXTED.  Forked  sounding  plate  for  increasing 
the  quality  and  quantity  of  tone  in  pianofortes. 


Leather  Goods,  including  Machinery. 

1255  J.  S.  WALLEY.    Nummahs  for  riding  saddles. 

1259  H.  R.  OWEN.    Boots,  shoes,  etc. 

1262  A.  SHELLEY.    Razor  strop. 

1293  J.  B.  McCUBBIN.    Reversible  heels  for  bolts. 

1381  J.  F.  TOWNSEND.  Saddle. 

1410  H.  M.  MAXWELL.    Horse  bridles. 

1412  J.  E.  DAVIDSON.    Heels  for  boots  and  shoes. 
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1532    J.  B.  BEOOKS.    Travelling  trunks,  cases,  etc. 

1043    W.    A.    GROOME,    A.    O.    GROOME,    and    G.  H. 

GROOME.  Boots. 
1558    A.  F.  PRESTON.    Boot  and  shoe  nailing  machines. 
1660    A.  FLETCHER.    Heels  for  boots  and  shoes. 
1730    G.  H.  FAIRE,  A.  W.  FAIRE,  and  H.  LEESON.  Boots 

and  shoes. 


Medical. 

1437    E.  BROWN.    Hearing  appliances. 

1515    H.  LEWIS  and  ALLEN  &  HANBURYS  LTD.  Splints. 
1604    A.  BERLINER  (H.  Kohn,  Austria).    Packing  of  anti- 
septic surgical  dressings. 
1707    E.  C.  HYATT.    Surgical  trusses. 
1748    A.  H.  POWIS.    Inhalers  and  vaporisers. 

Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

1308    H.  C.  JENKINS.    Magnetic  ore  separator. 

1539    T.  MAKIN.    Economiser  of  molten  metal. 

1623    G.  W.  HUGHES.    Safety  appliances  for  hoisting  cages. 

1697  G.  F.  WYNNE.  Machines  for  concentration  of  ores  or 
other  substances  of  different  specific  gravities. 

1723  H.  DOLLMAN.  Draw  benches  for  manufacture  of  cold- 
drawn  steel  and  other  metal  tubes,  mouldings,  etc. 

Optical,  Mathematical,  etc.,  Instruments- 

1524  J.  W.  MACKENZIE  (K.  M.  Pauli,  U.S.A.).  Drawing 
instrument. 

1594  U.  NEHRING.  Lenses. 

1595  U.  NEHRING.  Lenses. 

1596  U.  NEHRING.    Forming  images. 
1665    D.  W.  HART.  Stereoscopes. 


Printing'  and  Typewriting. 

1238    J.  P.  STEVENSON.    Type  cases  for  compositors. 
1278    R.  W.  JAMES  (The  Union  Tpyewriter  Co.,  U.S.A.). 

Typewriting  machines. 
1331    C.  E.  ADAMSON.    Letter  copying  presses. 
1346    W.    FAIRWEATHER    (Underwood    Typewriter  Co., 

U.S.A.).    Key  action  for  typewriters. 
1418    R.   ANDRIEU.      Quoins  for  securing   block  type-  in 

formes. 

1424    P.   M.   JUSTICE   (Toronto  Type  Foundry  Co.  Ltd., 

Canada).    Linotype  machines. 
1502    A.  L.  RAYWARD  and  T.  N.  RAYWARD.  Letter 

copying  apparatus. 
1574    H.  E.  NEWTON  (R.  Hoe,  U.S.A.).    Printing  machines. 
1753    H.  V.  S.  JENSEN.    Copying  apparatus. 
1757    H.  V.  S.  JENSEN.    Copying  apparatus. 


Railways  and  Tramways. 

1310    F.  OBELHARDT.    Improvements  in  rail  lacks  and  the 
like. 

1396    J.  A.  SIFERD.    Railway  ties. 

1425    R.  LANG.    Splica  bar  locks  for  -rail  joints 

1151    H.  K.  CAMPBELL,  G.  G.  SCURFIELD,  and  H.  A. 

WATSON.    Signalling  on  railways. 
1459    W.  BADGER,  jun.      Automatic  movable  jumper-iron 

machine  for  use  in  cable  haulage  and  aerial  railways. 
1467    S.  PASTOR  and  A.  A.  BOOM.    Moving  the  junction 

points  of  tramways,  light  railways,  etc. 
1512    C.  NICHOLSON.    Railway  carriage  windows. 
1568    C.  W.  E.  M.  S.  PILKINGTON.    Stoppage  indicating 

apparatus  for  tram  cars,  etc. 
1636    W.  FAIRWEATHER  (Don  M.  Macgregor,  Ceylon). 

Railway  carriage  doors. 
1657    C.  JOLY  and  C.  C.  H.  MILLAR.    Single  rail  and  lite 

railways. 

1685    W.  J.  LOWE.    Railway  signalling. 
1715  .  H.  SEDGWICK.    Outside  seats  for  tram  cars. 
1736    P.  R.  MEYER.    Automatic  signal  indicator. 
1750    F.  McF.  HARVEY  and  H.  C.  HARVEY.  Automatic 
couplers  for  railway  wagons,  etc. 

Sanitation- 

^Including  Building  and  Hardware.) 

1270    F.  BEYER.    Razor  disinfecting  apparatus. 
1379    T.  S.  T.  SMITH  and  H.  SKELTON.      Filtering  or 
cleansing  air  for  hospitals,  theatres,  etc. 


1444  M.  J.  ADAMS.  Sinks. 

1486  W.  SIMMONS.    Drain  cleaner. 

1678  S.  S.  STITT.    Watering  roads. 

1695  J.  WOOD.    Flushing  cisterns. 


Shipbuilding  and  Navigation. 

1408  P.  QUEIROLO.    Submarine  apparatus. 

1455  W.  BARNES.    Ships'  "hold"  ladders. 

1513  A.  J.  POLIANSKY.    Floats  or  pontoons. 

1690  L.  DEMERLIAC.    Ships'  hulls. 


Spinning,  Weaving,  and  Allied  Trades. 

1253    J.  J.  WHALLEY.    Bumpers  or  buffers  for  looms. 
1285    V.  BOSQUIN.    False  torsion  tube  for  self-actors  and 
twiners. 

1309    D.  W.  HOYLE.    Improvements  in  looms. 

1326    C.  RENGER.    Improvements  in  looms. 

1339    R.  W.  MONCRIEFF.    Spinning  and  doubling. 

1341    J.  DEAN.    Hot  air  tentering  machines. 

1352    C.  H.  PUGH  LTD.  and  G.  F.  BULL.    Thread  guiJs  : 

and  thread  guide  boards  for  machinery  for  spinning, 

doubling,  etc. 

1359    C.  J.  BROWN.    Weft  fork  for  stow  motion  in  looms. 
1367    T.  R.  SCHILLITO  (Aniline  Colour  and  Extract  Works. 

formerly  J.  R.   Geigy,    Switzerland).      Light  fast 

violet  to  blue  shades  on  wool. 
1386    D.  NOBLE.    Sewing  machine  loop-taker  drivers. 
1438    T.  THORNXEY.    Self-acting  mules  and  twiners. 
1498    F.  L.  BARTELT.    Machinery  for  washing  fabrics. 
1501    R.  LINKMEYER  and  M.  POLLAK.    Artificial  silk. 
1506    R.  LINKMEYER  and  M.  POLLAK.    Artificial  silk. 
1547    J.  WOOD.    Continuous  open  fabric  steaming  apparatus. 
1569    T.  H.  HARDY  and  K.  R.  WALKER.  Knitting  machines. 
1625    T.  WORMAN.    Automatic  weft-replenishing  apparatus 

for  looms. 

1628    H.   TAYLOR.    Weighting  motions  of  warp  beams  of 
looms. 

1635    J.  DINSMORE,  jun.    Double  cloth. 
1643    A.  PAPE.    Bladed  wheels  for  circular  knitting  machines. 
1686    H.  E.  A.  VITTENET.    Artificial  silk. 
1721    A.  HITCHSON.    Ring  spinning  frames. 
1724    G.  PALEY.    Knotter  for  the  use  of  doublers,  winders, 
warpers,  weavers,  etc. 


Stationery  and  Paper. 

1276    A.  DETTWYLER-BRUDERLIN.    Newspaper  holder. 
1316    K.    OTTING.    Drawing   single  sheets  from   a  pile  of 
pa  ner. 

1328    W.  B.  RIGNALL.    Advertising  envelope. 
1357    W.  SOMERSGILL.    Cheque  books. 

1370  A.  J.  BOULT  (L.  Clark,  W.  G.  Jones,  and  H.  S.  Jones, 
U.S.A.).    Parjer  sheets  or  book  leaves. 

139(8  F.  E.  BLAISDELL.  Producing  non-absorbent  films, 
sheets,  and  cords. 

1446    J.  APPLEBY.    Letter  and  paper  files,  paper  clips,  etc. 

1449    A.  NORBURY.    Parallel  rulers. 

1468  H.  H.  HILL.    Books  or  leaf  holders. 

1469  H.  H.  HILL.    Book  construction. 

1490    G.  L.  J.  SARGENT  and  IT.  N.  S  ARGENT.  Envelope. 
1533    J.  HUSBAND  and '  G.  G.  LITTLEWOOD.  Securing 

motties,  tallies,  labels,  or  direction  places. 
1602    B.  B.  HILL.  Envelopes. 
1622    C.  E.  HALGE.    Stencil  holder. 

1666    E.  NISTER  and  T.  LOEFFTY.    Illustrated  revolving 

programme. 
1700    H.  "FIELDER.    Letter  file. 

1727    D.  N.  BERTRAM  and  S.  MILNE.    Treatment  of  fibrous 

materials  for  paper. 
1738    W.  E.  INSLEY.    Envelope  or  wrapper. 
1742    L.  G.  GILES.    Leaf  turning  apparatus  for  books,  music, 

etc. 


Steam  Boilers  at3d  Fittings. 

1334    D.   MUIR.    Prevention  of  smoke   from    steam  boiler 
furnaces. 

1353    H.  L.  WETHERED,  G.  C.  GARDINER,  and  B.  WILD. 
Boiler  settings. 

1405    L.  S.  J.  E.  LAFONTAINE  and  C.  K.  TOLLENAAR. 

Furnaces  for  steam  generators. 
1472    W.  J.  GREAVES.    Steam  generators. 
1617    J.  A.  WATTS.    Induced  draught  attachment. 
1642    J.  K.  BROADBENT.    Fire-bars  of  furnaces  for  steam 

generators. 
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Toys,  Games,  and  Sport. 

1349  G.  F.  BULL.    Shuffling  and  cutting  playing  cards. 

1350  W.  CALVERT.  Billiard  and  similar  game  table  pockets. 
1358    A.  P.  ERSKINE.    A  "nutter"  (golf  club). 

1479    A.  WESTMACOTT.    Golf  bags. 

1517    W.  H.  ZIMMERMAN.    Optical  toy. 

1531    J.  ATKINSON.    Hollow  thin  metallic  balls  for  golf. 

1580    F.  GILL  and  J.  DE  BOER.  Toys. 

1712    C.  C.  FENNER.    Marker  or  scorer  for  the  card  game 
Bridge. 

1737    F.  BOGGIS  (professionally  known  as  Mademoiselle  de 
Dio).    Toy  and  advertising  device. 


Vehicles,   Wheels,  etc. 

1245    R.  DUDLEY     Puncture  preventer. 

1265    F.  C.  COLGROVE.    Non-skid  baud  or  tread  for  tyres. 

1275    A.  E.  MATTHEWS.    Puncture  preventer. 

1295  P.  RICHARDSON  and  THE  BROTHERHOOD 
CROCKER  MOTORS  LTD.    Motor  road  vehicles. 

1314  THE  BROTHERHOOD  CROCKER  MOTOR  CO.  LTD. 
Motor  road  vehicles. 

1322  H.  W.  HOWARTH  (R.  Healy,  U.S.A.).  Tyre  im- 
provements. 

•1333  E.  BOWKER  and  J.  HOWSON.  Sliding  windows  for 
vehicles. 

1336    H.  KITCHEN.    Undergear  for  go-carts. 

1345    C.  H.  DYCKE  and  F.  PYM.    Fixing  rubber  tyres  on 

carriage  wheels. 
1348    F.  DAVIES.    Fastenings  for  doors  and  other  parts  of 

motor  car  bodies. 
1390    P.  A.  NEWTON   (The  Noiseless  Car  and  Car  Wheel 

Co.,  U.S.A.),    Car  wheels. 
1428    A.  M.  EVANSON.    Pneumatic  tyres. 
1443    A.  ALLTREE.    Wheel  for  motor  vehicles. 
1466    W.  GREGORY.    Prevention  of  side-slips  and  punctures, 

and  protection  of  vehicle  tyres. 
1471    G.  BEALL.    liner  tubes  for  pneumatic  tyres. 
1477    H.  J.  EDIS.    Non-puncturable  pneumatic  tyre. 
1492    G.  S.  OGILVIE.    Wheels  for  road  vehicles. 
1516    E.  C.  F.  OTTO,  jun.    Studs  for  non-skidding  leather 

bands  for  tyres  of  motor  vehicles. 
1519    G.  MACK  AY.    Anti-skidding  devices. 
1521    II.  STEVENS.    Anti-skidding  devices. 
1561    W.  GUNN.    Spring  frame  for  tri-cars. 
1573    J.  H.  RANDALL.    Metal  bodies  for  motor  car  seats. 
1577    E.  G.  JACKSON.    Inflatable  tyres. 
1579    G.  SZAM.    Tyres  for  vehicle  wheels. 
1588    A.  S.  F.  ROBINSON.    Rims  and  tyres  for  vehicle  wheels. 
1601    H.  SPURRIER,  jun.  Wheels. 

1608    J.  11.  HAMMOND,  C.  T.  MASON,  and  S.  R.  BJROWN. 

Pneumatic  tyres. 
1663    G.  J.  STEVENS  and  W.  E.  RICHARDS.  Automobile 

wheels. 

1682    G.  EVANS.    Attaching  Batches  to  pneumatic  tyres. 

1684    W.J.DAVY.    Steam  automobiles. 

1687    R.  WORRIRER.    Steam-propelled  road  vehicles. 

1704    S.  SHEPHERD,  jun.,   and  T.   A.  VINCENT.  Tyres 

of  wheels  of  motor  cars  and  cycles,  etc. 
1706    T.  W.  F.  WOODWARD.    Pneumatic  tyres. 
1713    J.  M.  LEIGH.    Tyres  for  vehicle  wheels. 
1732    S.  A.  RUSSELL  and  E.  FORD.    Controller  and  brake 

mechanism    for   electrically-driven  road  vehicles. 
1746    M.  A.  LEMERCIER.    Felloes  and  tyres  for  wheels  of 

road  vehicles. 


Wearing  Apparel . 

1250  G.  RODWAY.  Overcoat. 

1261  H.  DE  VE'RE  VANE.    Combination  trouser  brace. 

1264  E.  W.  GOODE.    Pendants  for  wear. 

1340  W.  C.  WATTON.    Quick  attachment  for  trouser  braces. 

1392  F.  R.  KENNING  and  C.  J.  WINTER.    Apron  attach- 
ments. 

1423  F.  SALMON.  Hairpin. 

1442  P.  A.  MARTIN.    Waist  belts. 

1445  J.  METCALF.    Unslipable  underpants. 

1448  A.  F.  AUSTIN.    Collar  or  band  bone. 

1474  E.  J.  ZETLIN  and  G.  LEIBSON.  Caps. 

1475  J.  DE  VERE.  Clogs. 

1487  E.  T.  EARLY.    Bow  retainer  for  use  with  double  collars. 

1489  J.  SIMMONS.    Safety  hat  pin. 

1504  F.  VON  ESSEN.    Boot  trees. 

1508  K.  A.  ZIPSER.    Padding  for  clothing,  coverings,  etc. 

1562  D.  O.  MOODY.    Rubber  heels. 

1593  J.  GRIFFITHS  and  R.  GRIFFITHS.    Pads  or  tips 
for  boots  and  shoes, 


1598    R.  MEYER.  Hosiery. 

1G50    W.  C.  WILLIS.    Adjustable  costume  stands. 
1662    D.  A.  BARRON.    Skirt  bands. 

1683    W.   B.   TRAHAIR.    Securing  cuffs  to  the  wristbands 

of  shirts. 
1692   J.  LINDAUER.  Corsets. 

1699    R.  AMY.    Hat  pin  with  safety  protected  point. 
1703    T.  H.  ROBERTS.    Revolving  heels  for  boots  or  shoes. 
1711    F.  P.  NICHOLSON.    Attaching  collars  to  shirts  with- 
out studs. 

1729    C.  E.  GREEN.    Aprons  for  use  on  road  vehicles. 


Miscellaneous. 


1237 

1241 
1252 
1256 
1272 

1277 

1298 

1315 

1318 
1327 
1330 
1337 
1344 
1351 

1374 

1376 

1378 
1385 
1387 

1404 
1411 

1429 

1436 

1450 
1453 

1461 
1462 

1463 

1481 
1484 

1488 
1510 
1535 
1536 
1545 
1550 

1575 

1597 
1620 

1646 
1648 
1651 

1655 

1674 
1691 
1709 
1718 

1739 
1745 


1751 
1752 


ind 


F.   C.  LYSTER.      Metallic  mountings  for  cigar 

cigarette  cases. 
F.  J.  BENDALL.    Self-cleaning  telescope  pipe. 
J.  LAWRENCE.    Looping  packing  boxes. 

F.  A.  HOYLE.    Brush  and  colour  stand  for  artists. 

J.  J.  HERSCHE.  Air-tight  wrappers  for  cigars,  fruit, 
etc. 

GUSTAV  HAUSLER.    Capsules  for  mounting  rings  in 

watch  pendants. 
A.    GULIUS    (Societe    Vuillard    et    Strauss,  France). 

Improvements  in  tobacco  pipes. 
C.  W.  MILLER  and  W.  DRAYSON.    Boxes  and  cases 

for  wreaths,  etc. 

G.  G.  PARNALL.  Display  fittings  for  shop  windows. 
J.  ORMOND.    Bag  spreader  for  tea  packing  machines. 

F.  A.  PEREIRA.    Containers  for  powders. 

E.  G.  ADLAM.    Chilling  and  carbonating  beer. 
C.  A.  MARTINO.    Bulb  flower  holder. 

W.  E.  RICHARDS  and  G.  J.  STEVENS.  Fastening 

together  packages,  parcels,  etc. 
S.  STEPHAN  (H.  Pottin,  France).    Ticket  control  and 

printing  apparatus  for  theatres. 
J.  H.  EDMONDS.    Folding  and  portable  back  rest  and 

ground  seat. 

J.  CARTER  and  H.  G.  VIGURS.    Pigeon  rings. 

H.  C.  RUSSELL.    Bungs  for  casks  and  barrels,  etc. 
L.  ANIDJAH  and  D.  D.  REES.    Lowering  persons  or 

goods  from  buildings. 
A.  VAN  HOORN.    Key-board  instruments. 

G.  H.  CLIFF  and  C.  H.  W.  CLIFF.  Boxes  for  dis- 
playing and  storing  articles. 

A.  J.  BOULT  (H.  M.  Schultz,  Italy).  Automatic 
advertising  apparatus. 

J.  SCHOFIELD.  Pendulum  apparatus  for  the  teach- 
ing of  mechanics. 

C.  A.  HANITZSCH.    Spraying  fluids  under  pressure. 

J.  POOLE.  Foot  stools  or  buffets  used  in  fitting  and 
trying  on  boots  and  shoes. 

G.  E.  BUTTER.    Tobacco  pipe. 

L.  CARWARDINE.  Paper  for  use  in  manufacture  of 
cigarettes. 

W.  H.  DORMAN  and  W.  HADDON.  Wire-stitching 
machines. 

N.  KITTON.    Letters  for  kindergarten. 

DOWN  BROS.  LTD.  and  A.  W.  DOWN.  Extraction 

of  bullets  from  animal  tissue. 
.J  W.  SWAN.    Match-box  holder. 

C.  E.  GREEN.    Vent  pegs. 

J.  B.  PENISTAN.    Attachment  for  umbrellas. 

D.  McEWAN.    Umbrellas  and  parasols. 

R.  H.  HEPBURN.    Cigarettes  and  cigars. 

F.  G.  WALKER  (C.  H.  Prindeville,  U.S.A.).  Rubber 
or  the  like  metallic  fabric. 

P.  ULLENDORFF.  Indicating  leakage  in  conduits 
or  supply  systems  conveying  gases  or  liquids. 

E.  ALBERT.    Producing  prints  on  matrices. 

W.  MENZEL.  A  melting  safety  excluding  to  be  con- 
founded. 

A.  B.  LENNOX.    Spraying  devices. 
S.  DAW.    Tobacco  pouches. 

H.  LITTMANN  and  R.  LITTMANN.  Compressed 
starch. 

J.  E.  BLOOM.  Preparing  oil  for  edible  and  other 
purposes 

F.  VON  ALLEN.    Weighing  machines. 

F.  J.  BELL.    Safety  gear  for  laundry  machinery. 
H.  ST.  G.  LINDSAY.    Combined  stirrup  and  spur. 
J.  ADAMS  (trading  as  Burridge  &  Co.).  Blow-pipe 

apparatus  for  soldering,  etc. 
A.  F.  BARRETT.    Postal  letter  boxes. 
A.  G.  BLOXAM  (Vereinigk  Glanzstaff-Fabriken  A.  G. 

Elberfeld,  Germany).    Film  threads  or  other  forms 

of  cellulose. 
W.  H.  S.  BURLTON.    Portable  hand  grip. 
S.  KELLY.    Glass  signs,  stall  plates,  etc, 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  clerk. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  February  28th,  1305,  and  any  person 
'properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  lOd.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1903. 

22579    ELLIS.    Steam  or  other  fluid  pressure  turbines. 

An  improvement  is  introduced  in  the  turbine  described 
in  Specification  19620  of  1903,  peripheral  projections  A 
being  formed   on   the  rings  of  the  casing   and  rotating 


cylinder,  such  projections  running  within  corresponding 
grooves  in  the  casing  and  rotating  cylinder  respectively. 
The  leakage  of  steam  is  thus  minimised. 
24981    GIRLING.    Double  knife  cutter  bar  for  mowing  and 

reaping  machines. 
25458    THEISEN.      Centrifugal  apparatus  for  evaporating, 
cooling,  heating,  absorption,  gas  purifying,  and  like 
purposes. 

27551    HARRIS.    Combined  apparatus  for  dry  hopping,  con- 
ditioning, carbonating,  and  chilling  malt  liquors, 
and  for  other  like  uses. 
27923    MORGAN  CRUCIBLE  CO.  LTD.,  and  SPIERS.  Tilt- 
ing furnaces,  iron  foundry  ladles  or  shanks,  hoppers, 
scoops,  and  the  like. 
The  crucible  furnace  A  tilts  upon  the  axis  B,  passing 
transversely    through   the   spout,    by  which  means  the 
spout  is  brought  into  close  proximity  to  the  mould  before 
pouring  commences.    A  is  provided  with  segments  round 


which  ropes  pass  to  one  pair  of  winding  drums,  and 
another  pair  of  ropes  are  connected  to  the  axis  B  and  to 
other  winding  drums.  The  winding  gear  is  on  a  rotatable 
and  travelling  platform. 


27587  PFEIFER.  Process  and  apparatus  for  the  manufacture 
of  paper  stock  or  pulp. 

27788  MOWBRAY,  MOWBRAY,  &  MOWBRAY.  Illumin- 
ated signs. 

27791    TREWBY.    Photometric  apparatus. 

27831-  LEE.  Kilns  for  burning  bricks,  tiles,  and  other  clay 
goods,  and  lime  and  cement,  also  for  burning  sani- 
tary ware  and  for  salt  glazing. 

28157  LORRAIN  (Standard  Railway  Equipment  Co.).  Pneu- 
matic hammers. 

The  piston  A  is  caused  to  reciprocate  by  compressed 
air  under  the  control  of  a  differential  piston  valve  B.  The 


23157/03 


piston  is  formed  with  a  neck  portion,  adapted  to  register 
with  ports  arranged  about  midway  of  the  cylinder,  for  the 
purpose  of  reversing  the  valve. 
28180    THOMPSON  &  THOMPSON.    Speed  gear  for  motor 
driven    vehicles.      [Date    applied  for   under  Inter- 
national Convention,  December  22nd,  1902.] 
The  axle  A  is  adapted  to  be  driven  at  varying  speeds 
\     or  in  either  direction  by  swinging  round  a  frame  B  by 
means  of  a  handle.    The  frame  carries  two  pinions,  either 


of  which  may  be  made  to  gear  with  any  one  of  a  series  of 
gears  concentrically  arranged,  and  thus  drive  the  axle  A 
at  any  desired  speed  by  means  of  a  spur  wheel. 
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27852  KINGS  COTE,  WILLIAMS,  &  WILLIAMS.  Devices 
for  exhibiting  pictures,  advertisements,  and  tlie  like. 

27901  BOWER.  Dental  preparation  for  use  in  the  operation 
of  capping  pulps.  [Date  applied  for  under  Inter- 
national Convention,  January  3rd,  1903:] 

27956    MUNRO &  LUMSDEN.    Automatic  temperature  alarm. 

27965    HUBBLE  &  JOHNSON.  Windows. 

2S077  WAIT.  Automatic  coupling  for  railway  locomotives, 
vehicles,  and  the  like. 

26097    LUDLOW.    Road  motor  vehicles. 

26233  GREGG  &  HIRST.  Tyres  for  motor  cars  and  other 
vehicles. 

28296  SHAW.    Treatment  or  preparation  of  sugar. 

28297  SHAW.    Treatment  or  preparation  of  sugar. 

28304    GREENHALGH   &    GREENHALGH.    Machines  for 

opening  and  cleaning  cotton  or  other  fibres. 
28320    WKTTON  &  WEISS.    Tobacco  pipes. 
2*:J.27    NEWTON  (Henry  R.  Worthington).    Centrifugal  and 
similar  pumps. 
To  balance  the  impeller  A  under  varying  working  condi- 
tion-:, openings  B  are  formed  opposite  the  suction  opening 


to  admit  the  fluid  to  the  rear  of  the  impeller,  on  which  a 
series  of  radiating  vanes  C  is  formed.    This  construction 
also  prevents  leakage  at  the  hub. 
28344    BOULT    (United    Shoe    Machinery     Co.).  Skiving 
machines  used  in  the  manufacture  of  boots  and  shoes. 
28336    THOMAS  &  TOMCOX  LTD.    Brake  gear  for  cycles 
and  the  like. 

28393    JOHN    CROSSLEY    &    SONS   LTD.,  and  OGDEN. 

Manufacture  of  table  cover  and  tapestry,  tapestry 
velvet,  and  like  fabrics. 

28421  LEDBROOK,  LEWIS,  &  HAWKINS.  Audible  rail- 
way signalling  apparatus  and  the  like. 

28556  ZIMMERHACKEL.  Apparatus  for  making  optical 
projections  by  reflection  from  the  front  side  of  draw- 
ings, printings,  corporal  objects  and  the  like. 

28570    WOLKE.    Multiple-expansion  turbines." 

To  get  as  much  work  as  possible  out  of  the  steam,  after 
doing  its  work  on  one  bucket',  the  fluid  is  guided  by  curved 


helical  guides  into  the  next  bucket,  from  thence  into  the 
third,  and  so  on. 
28602    MACKENZIE  (Fas).    Cupolas  or  kilns  applicable  for 
treating  materials  used  in  the  production  of  basic 
linings    for   converters    and   furnaces,    and  for  like 
purposes. 

BROUSSEAU.  Hoods  for  vehicles.  [Date  applied 
for  under  International  Convention,  December  31st, 
1902.] 

PARKER.    Domestic  fire  grates  and  cooking  ranges. 
GANNON  &  PHILLIPS.    Process  for  toughening  and 
hardening  steel. 


28  M)  4 


28713 
28736 


1904. 


22 
320 


365 

395 
476 


PILLAR.    Slicer  for  vegetables  and  fruit. 
COWELL  &  COWELL.    Sight-feed  pump  lubricators 
or  the  like. 

HUGHES  (Blumer  &   Co.).      Automatic  stop  motion 

mechanism  for  power  looms. 
CLARK.    Illuminated  signs. 

BARKER.    Supplying  of  liquids  to  steam  generators. 
A  steam  vessel  is  provided  with  a  water  inlet  valve  A, 
and  a  valve  B  in  communication  with  the  boiler.    As  this 
vessel  fills  with  water  a  float  rises  and  operates  to  admit 
steam   through   pipe  C.      A   then  closes,   and   B  opens, 


admitting  water.  As  the  vessel  empties  water  in  the  cub 
D  drains  through  perforations  thejrein,  and  allows  a 
weighted  arm  to  lift  D,  and  at  the  same  time  opens  an 
exhaust  port  for  the  steam. 

535  INTERNATIONAL  OXY-GENERATOR  SYNDI- 
CATE LTD.,  and  ROSENBERG.  Illuminating 
apparatus,  more  especially  designed  for  use  in  flash 
signalling. 

682  LAKE  (Pickard).  Keyboard  stringed  musical  instru- 
ments. 

800    JOHNSTONE.    Pneumatic  or  cushion  or  other  silent 

tyres  for  road  vehicles. 
1092    PALAIRET,    BARKER,    &    P  A  LAIR  E  T .  Turbine 
motors. 

Comprises  a  suitable  cylindrical  casing  in  the  interior  of 
which  is  a  number  of  inwardly  projecting  rings  to  form 
the  stators.  Each  ring  is  pierced  at  a  suitable  angle  with 
a  number  of  holes  or  ports.  Between  the  rings  other  rings 
forming  the  rotors  and  carried  by  a  central  shaft  arc 
adapted  to  rotate,  also  pierced,  but  at  a  different  angle, 
so  that  the  fluid  passes  longitudinally  through  the  ports 
in  the  rings  successively,  the  varying  angles  affording  the 
necessary  purchase. 

1370    COWIN  &  ALLEN.    Sights  for  small  arms. 
1400    EYMER  &  EYMER  GES.  G.  M.  B.  H.  Fireproof 
coatings. 

1419  PRIVETT.  Clutch  mechanism  for  controlling,  vary- 
ing, or  freeing  the  driving  and  braking  gear  of  motor 
cycles  and  velocipedes,  and  means  for  operating  and 
releasing  same,  also  applicable  for  shutting  off  the 
supply  to  the  motor. 

1421  ROSE  &  BELLAMY.  Flame  spreaders  for  incandescent 
gas  lights. 

1455    COLLINS.    Fastenings  for  the  busks  of  corsets  or  for 

leggings  or  gaiters. 
1597    ULLMANN  &  PAMULA.    Sealing  device  for  parcels 

and  the  .like. 

1632  HALL  &  SCARF.  Machinery  or  appliances  for  roll- 
ing metal  into  strips. 

Extraneous  power,  such  as  that  of  a  spring  aud 
mechanism,  for  conveying  it  to  the  movable  scraper  bars, 
so  arranged  that  the  scraper  bars  can  be  brought  into 
action  on  the  moving  strip  quicker  than  is  possible  when 
the  movement  is  effected  by  the  workman  or  the  direct 
action  of  gravity. 

1656    'WOOD.    Incandescent   mantle  preserver. 

176*    HELM.    Refrigerating  apparatus. 
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1703    KEMMERIGH.    Fire  boxes  for  locomotive  and  other 
boilers. 

A  vertical  water  casing  A  forms  the  side  and  front  walls 
of  the  firebxx,  and  end  at  the  boiler  tube  plate.  Cylin- 
drical top  boilers  C  having  a  steam  drum  B  form  the  roof 


of  the  furnace,  and  are  in  communication  with  the  water 
space  A.  The  necessity  for  heavy  stays  for  the  crown 
and  steam  spac3  of  the  firebox  in  the  ordinary  type  is 
obviated. 


1869 


Clocks      and     other  spring-driven 


1979 
2024 


2080 


WOETMANN. 
mechanisms. 

SIMMS.    Frames  or  chassis  for  motor  road  vehicles. 
RODWAY  &  GOOD.    Tool  or  implement  for  breaking 
coal,  which  is  also  applicable  to  riveting  and  other 
purposes. 

RHODES.    Construction  of  sluice  or  gate  valves. 

The  connecting  links  A  are  connected  at  their  upper  ends 
to  the  lower  end  of  the  screw  spindle  of  the  valve  B,  and 
at  their  lower  end  to  the  backs  of  gates.    When  the  gates 


are  lowered  they  are  forced  tightly  against  their  seatings. 
When  the  spindle  is  reversed  the  gates  are  at  once  relieved 
of  pressure,  thus  preventing  liability  to  injury  from 
friction  between  seating  and  face. 

2156    MUGLESTON.    Hay  sweeps. 

2636    MACPHERSON.    Brakes  for  self-propelled  and  other 
high-speed  vehicles. 

The  band  brake  is  constructed  of  a  textile  of  a  hard 
woven  nature.  These  are  folded  into  several  thicknesses, 
and  at  certain  intervals  there  are  less  plies,  thus  making 
recesses  where  the  plies  may  be  riveted  to  outer  band  by 


which  pressure  is  applied.  In  the  manufacture  the  band 
is  treated  with  a  suitable  saturating  medium.  This  brake 
will  not  fire  or  glaze,  and  should  oil  get  on  its  face  it  will 
not  render  it  less  effective. 


2217    JAMES    KEILLER    &    SON    LTD.,     and  BOYD. 

Machine  for  folding  paper  and  the  like  into  slips 
which  are  used  for  packing  md  displaying  sweets 
in  boxes. 

2371    COMPTON.    Wave  power  md  tidal  motors. 
2495    VON  RECKLINGHAUSEN.    Electric  gas  or  vapour 
lamps  or  like  apparatus. 

A  vapour  apparatus  having  a  liquid  electrode  and  one 
or  more  solid  electrodes,  so  that  it  can  be  started  by 
tipping  the  container  so  as  to  establish  a  liquid  conducting 
connection  between  the  solid  and  liquid  electrodes,  and ' 
afterwards  breaking  this  connection. 

2574    GALBRAITH.    Stoves  and  furnaces. 

2587    LAKE  (Budd).    Seats  for  railway  and  like  vehicles. 

2599  BLACKBURN.  Means  for  securing  axles  to  corves, 
tubs,  wagons,  or  like  vehicles. 

2629  BLACKETT  &  HOWDEN.  Apparatus  for  compress- 
ing and  supplying  air  for  organs  and  the  like. 

2707    WILSON.    Electrostatic  wattmeters. 

The  non-inductive  resistance  hitherto  used  is  rendered 
unnecessary.  A  potential  difference  for  the  quadrants, 
proportional  to  and  in  phase  with  the  current  in  the  main 
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or  "  work  "  circuit,  being  obtained  by  the  use  of  a  secon- 
dary circuit  in  which  an  electro-motive  force  is  produced 
by  induction  from  the  work  circuit. 

2731  BRAMWELL  (Bramwell).  Frames  for  motor  cars  and 
similar  road  vehicles. 

2913  THORNYCROFT.  Apparatus  for  carburetting  air  or 
producing  explosive  mixtures  of  combustible  fluid 
such  as  petroleum  or  other  spirit  and  air. 

The  inlet  area  through  which  air  supply  passes  is  auto- 
matically varied  from  nothing  to  the  largest  dimensions 
necessary  for  the  maximum  flow  of  explosive  mixture 
required,  but  the  oil  inlet  area  remains  constant.  Com- 
prises a  combined  mixing  chamber  and  valve,  and  jet  to 
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feed  oil  into  chamber.  The  air  supply  and  the  pressure 
within  the  mixing  chamber  compared  with  that  in  the 
oil  feeder  are  conti-olled  by  the  one  valve,  which  surround 
the  openings  through  which  the  air  and  oil  pass  into  the 
mixing  chamber  and  to  the  engine. 
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2747    TUCKFIELD  &  GARLAND.    Alcohol  or  marine  dis- 
tilling apparatus. 
2967    STAMP.    Screw  down  valve. 

By  screwing  the  hollow  spindle  down  the  valve  is  forced 
on  to  its  seat  by  the  pressure  of  the  lower  part  of  the 
spindle  on  the  valve  where  the  stem   commences.  By 


slackening-  the  spindle  the  valve  is  free  to  lift  by  steam  or 
other  fluid  pressure.  To  prevent  leakage  between  stem 
of  valve  and  hollow  spindle  the  stem  is  conical  where  it 
joins  the  valve,  or  it  may  be  packed  as  shown. 

'6010    ROSS  &  MATTHEWS.    Electric  traction  on  a  road 
contact  or  like  system. 

Magnetised  bars  are  fixed  on  the  car,  which,  as  the  car 
moves  over  a  road  switchbox,  magnetise  magnetic  blocks 
fixed  to  the  switchbox  cover.    These  blocks  attract  keepers, 


which  are  attached  to  and  lift  the  slud  A,  and  hold  it  in 
contact  with  the  contact  block  B.  The  spring  contact 
stud  at  the  other  end  of  lever  is  in  contact  with  the  stud 
on  main  cable,  thus  closing  the  circuit. 

3094    CRISPIN.    Motor-driven  bicycles  and  similar  veloci- 
pedes. 

3149    HURSTHOUSE.    Pans,   kettles,   and  like  vessels  or 
utensils. 

3205    FISHER.      Electrical     measuring    instruments  and 
apparatus  for  use  therewith. 

Consists  of  a  number  of  small  improvements  in  galvano- 
meters and  other  testing  instruments,  more  especially  the 
D'Arsonoal  type,  whereby  such  instruments  are  improved 
generally,  and  are  adapted  for  use  on  board  ship  regardless 
of  the  motion  of  same.  Greater  accessibility  of  the  parts 
is  also  obtained. 

3224    DENNIS  &  DENNIS.    Motor  road  vehicles. 
3252    COSTANTINI.    Carburetters  for  internal  combustion 
engines. 

3268    ACKERMAN.      Mechanical  playing  attachments  for 

musical  instruments. 
3418    DITTMAR.    Pocket  clips  for  penholders  and  the  like. 
3509    BASFORD,  GRAY,  &  GRAY.    Implement  for  digging 

potatoes  and  for  removing  the  soil  therefrom. 
3519    GRANGER.    Stoppering  and  pouring  attachments  for 

bottles,  decanters,  and  other  vessels. 
3561    DAWSON  &  BUCKHAM.      Firing    mechanism  for 

breech  loading  ordnance. 
3573    BOULT  (Maybach).    Cooling  of  internal  combustion 

engines. 

A  cooling  jacket  of  any  convenient  form  is  used,  but  is 
only  partially  tilled  with  a  liquid  whose  boiling  point  is 
lower  than  that  of  water.  A  pipe  extends  from  the  upper 
portion  of  the  jacket  above,  the  level  of  the  liquid  to  a 
condenser.      A  conduit  extends  from  the  bottom  of  the 


condenser  to  the  bottom  of  the  jacket,  a  pump  being  inter- 
posed to  force  the  cooling  medium  from  the  condenser  to 
the  jacket. 

3572    BOULT  (Maybach).    Cooling  of  internal  combustion 
engines. 

The  cooling  jacket  is  only  partially  filled  with  water,  so 
that  a  space  A  is  left  in  which  the  vapours  from  the  heated 
water  may  be  collected.    The  vapour  is  drawn  off,  passed 


through  a  cooler  B,  and  pumped  back  to  the  jacket.  The 
water  is  thus  kept  at  boiling  point,  so  that  the  explosive 
charge  is  kept  in  a  gaseous  state,  and  there  is  no  tendency 
for  it  to  condense. 

3C30    THOMAS  SLACK  &  CO.  LTD.,  and  WIIITAKER. 
Brakes  for  velocipedes  and  other  road  vehicles. 

The  inverted  brake  hand  lever  is  constructed  so  that  it 
will  grip  the  end  of  the  handle  bar  on  the  outside  by  a 
split  clip.  A  clip  for  fastening  flexible  members  to  the 
framework  consisting  of  a  thin  strip  of  metal  with  slots 
at  one  end.  It  is  first  passed  round  the  flexible  member, 
and  the  end  pushed  through  one  slot,  then  passed  round 
the  framework,  and  the  end  pushed  through  the  other  slot, 
then  bent  over  to  fasten.  Also  clip  to  fasten  brake  to 
framework. 

3761    WARREN.    Piano  players. 

3773    BALFOUR.      Boxes    for    transporting  photographic 
negatives  and  the  like. 

3837  GILL.    Construction  of  folding  trays  or  boxes  made 

from  sheets  of  cardboard  or  like  material. 

3838  SAUNDERS  &  ROBERTS.    Safety  valves  of  boilers 

used  in  conjunction  with  hot  water  heating  apparatus 
and  the  like. 

To  obviate  the  necessity  of  emptying  the  system  of 
pipes  when  taking  out  a  safety  valve  for  cleaning,  etc. 
The  safety  valve  proper  is  fitted  with  an  auxiliary  spring 


valve  A.  When  fixing  the  safety  valve  its  casing  opens 
the  valve  A,  but  when  the  former  is  removed  the  latter 
rises  up  and  closes  the  orifice.  The  enlarged  view  shows 
valve  A  closed. 

3840    KLINKENBERG.    Controlling  apparatus  for  electric 
r.iotors. 

Means  are  provided  by  which  the  operator  on  a  lift  may 
stop  at  floor  levels  precisely,  and  start  and  stop  without 


THE    PRACTICAL    ENGINEER-INVENTIONS    SUPPLEMENT.  181 


shock;  the  various  electrical  action  taking  place  auto- 
matically, and  the  motor  being  utilised  as  a  dynamo,  the 
current  generated  by  which  is  more  or  less  absorbed  by  a 
resistance,  so  that  an  effective  and  graduated  braking 
action  is  attained,  while  the  arrangements  are  such  that 
no  current  is  used  while  the  lift  is  stationary. 
3859    VON  RITTERSHAUSEN.  Filters. 

3861  RAMSAY.    Latches  or  locks  for  sliding  doors  and  the 

like. 

3862  RAMSAY.    Ash  trays  or  like  receptacles. 

3884    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Alternating  current  motors. 

3888  PROSSER.    Racket  for  tennis  and  like  games. 

3889  LAKE  (Post).    Devices  for  cutting  and  winding  paper, 

fabrics,  and  the  like. 
3891    LAKE  (Arno).    Electrical  energy  meters. 

With  a  view  to  correcting  the  frictional  resistances  .and 
obtaining  the  exact  measurement  of  energy  in  connection 
with  a  single-phase  alternating  current  plant,  the  meter 


is  fitted  with  two  compensating  coils  A,  B,  which  are 
shunted  in  parallel  between  the  two  mains.  One  of  the 
coils  is  in  series  with  the  volt  measuring  coil,  and  the 
other  in  series  with  a  high  inductive  resistance  C. 

389S  MERZ  &  PRICE.  Method  of  and  means  for  protecting 
apparatus  on  alternating  current  systems. 

3911    SCOTT.    Steam  boilers. 


Partly  a  water-tube  boiler  and  2)artly  a  fire-tube  boiler, 
and  heated  by  one  furnace.    The  gases  first  pass  through 
the  fire  tubes  and  subsequently  around  the  water  tubes. 
3935    SEACOMBE   PRESSED   BRICK  &  TILE  WORKS 
LTD.,    WILSON,    and    JONES.      Electric  cable 
troughs  or  conduits. 
The  troughs  are  made  of  earthenware  or  terracotta,  the 
body  and  cover  being  made  in  one,  fig.  1,  by  forcing  the 
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material  through  dies.  The  upper  part  is  then  cut  off  by 
a  wire  to  form  a  loose  cover  (see  fig.  2).  Recessed  lugs  at 
the  bottom  of  trough  may  support  the  cable. 

3037    FOX  &  WHALE.    Door  and  window  fastenings. 

3945  WINFIELD.  Pipe  for  bacteria  beds,  filters,  and  the 
liko. 


3956    HOLBROOK.    Leg  guards  for  use  in  cricket,  football, 

and  other  games. 
3995    BRITISH    THOMSON-HOUSTON    CO.    LTD.,  and 
CUBITT.    Electric  couplers. 
A  socket  is   provided  with    two  cylindrical  apertures, 
adapted  to  receive  projections  A  on  the  cap.  Connecting 
plugs,  fitting  the  rings  B  of  the  cap,  are  connected  to  the 
cables  and  half  rings  C  of  magnetic  material  partially 


surround  the  contact  terminals.    On  coupling  up  the  half 
rings  become  magnetised,  and  the  field  produced  in  the 
event  of  a  tendency  to  short  circuit  repels  the  current 
steam  so  as  to  suppress  the  arc. 
4045    GIBSON.    Air  warming  fireplaces. 

4058  SIMM,  SIMM,  STOREY,  <fc  SELLERS.    Process  for 

treating  zinc  blende  and  other  substances  contain- 
ing zinc  and  apparatus  therefor. 

4059  SIMM,   SIMM,    STOREY,   &    SELLERS.  Electric 

furnaces. 


The  material  to  be  treated  is  fed  through  the  chutes  A 
on  to  the  furnace  bed  below,  which  is  composed  of  carbon 
bars  separated  by  a  mixture  of  silicon  and  carbon,  which 
becomes  incandescent. 
4081    ROSE.    Construction  of  vertical  boilers 


A  firebox  A  in  connection  with  an  annular  rombustion 
chamber  by  means  of  small  inclined  radial  tubes.  This 
combustion  chamber  is  counected  by  means  of  horizontal 
tubes  to  a  second  internal  chamber,  ending  in  a  chimney. 
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4085)    IIOLDEN.    Means  of  connection  between  chairs  and 
sleepers  of  railways  and  the  like. 


A  metal  cylindrical  piece  is  first  put  through  the  hole 
in  the  chain  and  a  prepared  hole  in  the  sleeper.  A  trenail 
of  wood  is  inserted  and  a  central  spike  driven  in,  the  head 
of  the  spike  completely  covering  the  end  of  the  trenail. 

4092    JOHNSON.    Tobacco  pipes. 

405)8    MORRISON  &  TRACEY.      Draught  mechanism  for 
vehicles. 

4114    LADD.    Coal-compressing   devices.    [Date    applied  for 
under  International  Convention,  February  24th,  1903,] 
4117    GREEN.    Fuel  economisers  for  steam  boilers. 

One  of  the  lid  holes  of  the  economiser  is  made  slightly 
larger  than  the  rest,  thus  permitting  the  remainder  of  the 


lids  to  be  removed  through  the  one  hole.  The  larger  lid 
is  inserted  or  removed  through  the  branch  A,  which  has 
two  slots  made  for  the  purpose. 

4120    SALSBURY.    Acetylene  gas  generators  or  lamps. 
4131    BETTELEY.    Brakes  for  the  rolling  stock  of  tram- 
ways and  other  railways  using  grooved  rails. 
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The  inner  sides  of  the  wheels  have  an  annular  flange  A 
at  right  angles  thereto,  which  is  of  smaller  diameter  than 
the  wheel  flange.  The  brake  acts  upon  the  inner  or  outer 
surface  of  this  ring  A,  and  this  obviates  grinding  on  the 
tread  of  the  wheel. 

4221    HADFIELD.    Manufacture  of  crossings  for  railways. 
The  crossing  is  made  of  cast  manganese  steel,  and  is  of 
such  a  form  that  it  is  not  unduly  thick  at  any  part,  and 
is  of  nearly  uniform  thickness,  and  gives  greater  elasticity 
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and  lightness  than  usual  After  being  cast  the  crossing 
is  subjected  to  a  special  heat  treatment  to  procure 
durability. 


4134    LEVIS  (General  Electric  Co.).    Arc  lamp  electrodes. 

An  electrode  possessing  many  great  advantages  is  formed 
by  rilling  a  tube  with  finely-divided  iron.  In  order  to 
retain  these  particles  in  the  tube  at  the  outer  end  a  suit- 
able iron  plug  can  be  used.  At  the  arcing  ends  the 
particles  may  be  retained  by  an  ordinary  metal  tack 
embedded  point  downwards  in  the  tube. 

4171    LUBOSHEY.    Photographic  printing  apparatus. 
H74    WHITE.    Apparatus  for  removing  water  from  the  dry- 
ing cylinders  of  paper-making  machines. 
4177    WATT.    Method  of  and  means  for   securing  tips  to 

billiard  cues  and  the  like. 
415)7    PAGE.    Animal  douche. 
4226    JARKOWSKI.    Centrifugal  lubricators. 

The  oil  for  lubricating  is  contained  in  the  circular  vessel 
A,  which  revolves  with  the  shaft,  the  centrifugal  force 
keeping  the  oil  at  the  periphery,  forcing  it  down  the  tube 


and  through  the  oil  hole  in  the  bearing.  The  used  oil  is 
collected  in  the  pan  below,  and  drips  back  into  the  vessel, 
an  annular  slot  being  provided  for  this  purpose. 

4243    AUSTIN  &  WICKS.    Leaf  turners  for  books  or  music. 
BEAL.    Means  for  displaying  bedsteads. 
COTTON.    Hot  water  boilers. 

ADDICOTT  &  HOLLAND.  Tongs  for  domestic  use. 
CROWE.    Stays  for  securing  the  legs  of  folding  tables 

supporting  hinged  flaps  and  the  like. 
ECHTE  &  PURDIE.    Life  guards  and  apparatus  for 
removing  obstructions  for  use  on  tramway  and  other 
vehicles. 

A  rotatable  guard  is  suitably  mounted  at  each  end  of  a 
car  in  close  proximity  to  the  track.  Rollers  A  are  also 
mounted  in  such  a  way  that  any  obstruction  is  caught  up 
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by  the  guard  and  deposited  at  the  side  of  the  track.  The 
periphery  of  the  guard  is  preferably  provided  with  arms 
of  rubber,  which  will  fold  back  when  it  strikes  an  obstruc- 
tion, and  thus  prevent  anything  getting  below  the  guard. 

1396    FERGUSON.       Means  or  apparatus   for  controlling 
incandescent  electric  lamps. 

When  a  room  is  provided  with  two  lamps  controlled  by 
separate  switches  at  different  parts  of  the  room,  the  switches 
are  arranged  in  series,  one  being  constructed  with  a 
movable  contact  connected  to  one  of  the  supply  conductors, 
and  with  fixed  contacts  in  connection  with  fixed  contacts 
in  the  second  switch,  which  is  constructed  with  two  in- 
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sulators  by  connected  movable  contacts,  each  of  which  is 
electrically  connected  to  a  terminal  of  a  lamp  holder,  the 
other  terminal  being  connected  to  the  second  supply  con- 
ductor. By  this  arrangement  of  the  movable  and  fixed 
contacts  each  switch  can  be  used  to  put  either  lamp  in  or 
out  of  circuit  through  the  other  switch. 
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4290  STMONDS.  Safety  guards  for  ironing  machines  and 
the  like. 

■1294    KRUEGEE.    Malting  apparatus. 

4295  MARLIER.  Process  for  the  manufacture  of  sulphide 
of  zinc. 

4306  ANIDJAH.    Safety  apparatus  for  use  in  window  clean- 

ing and  for  other  purposes. 

4307  BOUSFIELD    (Chesi).       Arrangement   of  mechanism 

for  operating  the  switches  or  points  of  tramway  and 
other  lines. 

4332    LAISTER.    Method  of  securing  corve  wheels  to  axles. 
4334    RATHBONE.    Draw  plates  for  drawing  wire. 
4367    CUMMINS.     Baling    presses    for    cotton    and  other 
materials. 

4377  NEWTON  (Farbenfabriken  vorm.  Friedrich  Bayer  & 
Co.).  Manufacture  and  production  of  anthra- 
quinone  derivatives. 

4383    JONES.    Tea  rolling  machines. 

4391  WEBER.  Preparation  of  clay  for  the  casting  of  clay 
ware. 

4397  NEWCOMBE.  Machinery  or  apparatus  for  the 
delivery  of  sheets  of  paper  and  specially  applicable 
for  use  in  connection  with  printing. 

4401  MACGREGOR  &  PEARSON.  Process  and  apparatus 
for  the  manufacture  and  stacking  of  peat  fuel. 

4416    MAIR.  Bearings. 

The  armature  is  hollowed  out  so  as  to  form  a  cavity 
into  which  projects  a  stud  to  serve  as  the  support,  which 
is  secured  to  one  side  of  the  motor  casing.  The  diameters 
of  the  stud  and  cavity  are  such  that  a  space  intervenes 


into  which  the  components  of  the  bearings  are  placed  to 
contact  with  the  adjacent  surface  of  the  cavity  and  stud. 
This  decreases  the  over-all  size  of  the  motor  very  con- 
siderably. 

4428    ROBERTSON.      Fastening    devices    for  machinery 
driving  bands,  belts,  and  the  like. 

A  link  of  IT  shape  penetrates  through  holes  in  the  two 
ends  of  the  bands.  A  plate  fits  over  the  two  arms  of  the 
link.  Over  the  plate  a  locking  device,  consisting  of  a 
piece  of  springy  wire  and  shaped  like  an  S,  and  having 


its  bent  ends  passing  through  holes  in  the  arms  of  the  link. 
The  locking  device  may  be  pivoted  if  required,  or  may  be 
a  thin  plate  pivoted  to  the  other  plate,  the  ends  fitting 
into  recesses  in  the  arms  of  the  link. 

1521    DENTAL  MANUFACTURING  CO.  LTD.,  and  FOX. 

Wool  roll  clanvp  for  dental  purposes, 
loll    KAY.    Block  or  parquetry  flooring  and  similar  sulfates 

of  herringbone  construction. 
4560    LEAKER.       Brewing,   distilling,   and   like  processes, 

and  apparatus  therefor. 
4574    TENNANT.    Air  filtering  ventilators. 
4599    GUTTMANN.    Feeders  and  cutters  for  packing  paper 

and  the  like. 
4635    BATEMAN.    Surgical  trusses. 

4645    APPLEBY  &  APPLEBY.    Cotton  spinning  and  like 
machinery. 


4693    WOLODIMIROFF.    Water  and  other   liquid  meters 
and  the  like. 

The  piston  in  the  measuring  chamber  is  formed  of  two 
convex  discs  arranged  so  that  their  convex  sides  face  each 
other.  Between  the  flanges  of  the  measuring  chamber  and 
the  discs  of  the  piston  is  arranged  a  flexible  and  water- 


tight diaphragm  A,  which  during  the  rise  or  descent  of 
the  piston  can  take  up  one  of  two  positions.  While  water 
enters  under  the  piston  that  above  it  is  being  forced  out. 
The  movement  of  the  piston  alters  the  position  of  the 
pendulum,  and  so  that  of  the  valves. 

4750    WESP.  Mandolines. 

4956    BOULT   (Maybach).      Compound  internal  combustion 
engines. 

The  high  and  low  pressure  cylinders  are  placed  side  by 
side,  and  in  the  compression  chamber  of  the  former  a 
hollow    exhaust    valve    is    mounted,    which    controls  the 


exhaust  passage  to  the  low-pressure  cylinder.  The  end 
of  the  hollow  part  of  the  valve  towards  the  cylinder  is 
closed  by  a  second  valve,  while  the  other  end  is  in  com- 
munication with  the  inlet  for  combustible  mixture. 

5002    ANDERSON.  Spikes. 

5282    SCHURMANN.    Braiding  machines. 

5303  IMRAY  (Basle  Chemical  Works).  Manufacture  of 
indoxyl,  its  homologues  and  their  derivatives. 

5538    BRIGGS.    Cone  drum  driving  mechanism. 

The  cones  are  driven  by  means  of  au  endless  rope  pass- 
ing round  the  cones,  and  also  round  a  guide  pulley,  rotat- 
ing o)i  a  stud  or  shaft  between  the  cones,  the  position  of 
this  stud  being  capable  of  adjustment  as  required  for 
taking  up  the  slack  of  the  rope  without  the  necessity  of 
stopping  the  machine. 

5732    TURNDIJA.    Trigger  mechanism   of  small  arms. 

6321    CRAGG.    Apparatus  for  dredging  sand  and  the  like. 

6551    LOHNERT.    Construction  of  ball  mills. 

6798    BAILEY.    Packing  cases. 

6925    BEAN.    Trays  or  waiters. 

7342  SCHEER  and  MARKUS  HEN1G  .fc  CO.  Hooks  and 
eyes. 

7398  JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  alizarine. 

7775  GLEW.  Instnnnents  for  rendering  visible  the  lumin- 
ous effects  produced  by  radio-active  substances. 
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5056    REDFORD.    Method  of  and  appliances  for  lubricating 
piston  rods  or  the  like. 
An  annulus  is  provided  between  the  piston  rod  and  the 
gland.    It  is  closed  at  one  end  by  the  steam  packing,  aud 


at  the  other  by  suitable  packing  rings.    Lubricant  is  con- 
veyed to  this  chamber  from  any  convenient  source.  The 
rod  is  thus  always  surrounded  by  the  lubricant. 
7666    RENAULT.      Cooling   arrangements  for  motor  cars 
and  like  vehicles. 
Consists  of  a  cooling  device  at  the  rear  of  the  engine, 
and   a  casing  surrounding  the  engine   and  connections. 
The  air  impinges  directly  against  the  forward  part  of  the 
cooling  device,  which  is  outside  the  casing,  then  passes 
through  the  cooling  device  and  between  the  casing  and 
the  engine. 

7875    JOHNSON  (Rudolph  Koepp  &  Co.).    Manufacture  of 

formates 
8963    KJERULF.    Ball  caster. 

9037    HANLEY.    Safety  apparatus  for  mining  cages,  hoists, 
and  the  like. 


A  is  the  hoist  rope  and  B  the  guide  rope.    If  the  hoist 
rope  breaks  the  weight  of  the  cage  bends  down  the  arms 
D,  of  which  there  are  four,  these  taking  a  sufficient  grip 
of  the  guide  ropes  to  prevent  further  falling. 
9205    COLTHAR.    Spring  motors.    [Date  applied  for  under 

International  Convention,  April  24th,  1903.] 
9277    WOODWARD.      Process  for  the  production  of  non- 
inflammable    celluloid.      [Date    applied   for  under 
International  Convention,  April  6th,  1904.] 
K'007    KUGEL.    Heating  furnace  for  the  continuous  heating 
of  metals  without  oxidation. 


9107    CROMPTON.    Steam  generators. 

A  boiler  of  the  vertical  type  with  the  fire  tubes  arranged 
horizontally    within    the    shell    between    a  combustion 


chamber  and  internal  smoke  box,  which  is  connected  to 
the  chimney  by  an  inclined  flue  tube.  Hinged  doors  are 
provided  to  combustion  chamber  and  smoke  box  to  facili- 
tate cleaning. 

10022    WEBB,  DAVIS,  &  HEATH.    Tobacco  pipe. 

10110    HOBDAY.    Celluloid  repairing  solution  and  outfit. 

10641    WALKER.    Universal  joints  for  connecting  shafting. 

Two-pronged  couplings  are  keyed  to  the  ends  of  the  shaft, 
and  are  kept  in  line  by  the  ball  A,  to  which  they  are 


attached  by  one  screw  through  each  prong,  thus  giving  a 
certain  amount  of  play  between  the  shafts,  allowing  them 
to  work  at  an  angle. 

11113    WHEATLEY  (Internationale  Spiritus  industrie  G.  M. 

B.  H.).  Method  of  preparing  must  for  the  manu- 
facture of  spirits  of  wine,  the  feeding  of  cattle,  and 
the  manufacture  of  dextrose. 

11546    SIVEWRIGHT.    Ships'  steering  apparatus. 

13996    WEIDMANN.    Combustion  engines. 

12016  MELAUN.  Method  of  and  apparatus  for  repairing 
worn  rail  heads  at  the  abutting  ends  of  railway  and 
tramway  rails. 

The  repair  is  done  without  moving  the  rails.  The  old 
fish  plates  are  first  removed,  and  a  connection  by  lateral 
plates  made  so  as  to  leave,  the  head  free  underneath.  The 


worn  part  is  then  cut  away  by  a  machine  which  can  be 
adjusted  at  any  angle,  and  also  adjusted  longitudinally. 
Into  the  recess  cut  a  jointing  device,  such  as  described  in 
Specification  8529  of  1901,  is  inserted. 

12004    BROADBENT  &  BROADBENT.    Winding  frames. 
12281    BURROWES.    Foldable  table  or  stand. 
12484    FRY.    Combination  tool  for  cyclists  and  motorists. 
12495    WOODGATR.    Portable   apparatus  for  boiling  water 

for  picnic  parties  and  the  like. 
12507    THORPE.      Etching  apparatus.      [Date  applied  for 

under  International  Convention,  June  4th,  190!.] 
L3Q85    WELCH.      Oil  lamps  for  railway  signals  and  other 

purposes  and  oil  burners  therefor. 
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13149    ROCHE.      Couplings  for  railway  arid  other  vehicles. 

[Date  applied  for  under  Internationa]  Convention, 
June  11th,  1903.] 
The  coupling  hook  A  is  rotatably  mounted  on  the  draw 
bar,  and  a  shaft  B  having  a  crank  fixed  to  it  is  placed 
transversely.      This  crank  is  adapted  to  be  struck  and 


turned  by  the  hook  A  when  rotated,  and  weighted  levers 
rotate  the  shaft  after  passing  the  dead  centres  to  cause  a 
locking  pin  on  the  shaft  to  engage  a  slot  in  A. 

13892  GAYLEY.  Appliances  for  extracting  moisture  from 
air  and  feeding  such  air  to  blast  or  other  furnaces 
or  converters,  or  for  other  purposes. 

14298    HAYNES.    Resilient  tyres  for  vehicles. 

14400    MACFIE.    Dry  meters  for  gas,  air,  and  the  like  fluids. 

14626    SHARMAN.    Cigar  and  cigarette  holders. 

14994  HOWARTH.  Measuring  stop  motion  for  looms  for 
weaving. 

15343    ANDERSON  &  DUNNE.    Electric  railways  and  tram- 
ways on  the  overhead  conductor  system. 
The  ends  of  the  wire  are  joined   to  the  spring-held 
members  A,  which  are  insulated  from  each  other  by  the 
pieces  B.    Normally  the  current  flows  through  the  lower 


hinges,  which  are  held  in  contact  with  the  members  A  by 
the  hooks  and  pins  shown.  If  the  overhead  wire  breaks 
the  parts  A  are  pulled  up  by  the  springs  letting  go  the 
lower  hooks  and  breaking  the  current. 

15425    LINN  &  CHILDS.    Propellers  and  fans. 

A  propeller  having  the  leading  half  of  each  blade  inclined 
at  an  angle  of  63  deg.,  and  the  trailing  half  at  54  deg. 


across  the  boss  at  its  root,  the  centre  line  of  the  blade 
being  inclined  rearwardly  at  an  angle  of  63  deg. 

15503  JOUBERT  &  SUTER.  Apparatus  for  slaying  warps. 
16118  FALCONER.  Air-tight  closure  for  bottles,  jars,  or 
the  like. 

BROOKS.    Means  for  connecting  valves  in  pipes  or 
the  like. 

RICHARD  &  JOUSSAME.    Mixture  for  closing  per- 
forations in  pneumatic  tyres. 
■    MANNERS.    Safety  hooks. 
16817    FLETCHER.    Automobiles  or  self-propelled  vehicles. 
16931    DORLING.    Sterilisation  of  water. 
17365    BOULT     (Eastern    Fire    Protection    Co.).  Alarm 

operating  mechanisms. 
17532    HINKSON  &  HEY-    Electric  filters, 


16628 
16660 
16768 


16290    SIEPERMANN  &  FUDICKAR.    Air  pumps 

Water  is  forced  under  pressure  into  the  container  A, 
whose  upper  end  is  in  communication  with  the  chamber 
to  be  evacuated.  Water  enters  the  protruding  vertical 
pipe,  and  carries  with  it  some  air,  which  it  traps  in  alter- 


nating air  and  water  cylinders  all  down  the  pipe,  gravity 
accelerating  the  speed  at  which  the  water  falls.  By  open- 
ing the  top  and  enclosing  the  outlet  in  a  sealed  tank  the 
air  is  compressed,  as  shown  at  B. 

17856    WEBLEY  &  SCOTT  REVOLVER  AND  ARMS  CO. 

LTD.,  and  WHITING.    Automatic,  firearms. 
17914    APPLEYARD.    Combined  spring  clip  and  indiarubbei . 
18197    MULLER  &  SCHRUMPF.    Drinking  vessels. 
18258    KLEINBACH.       Orthopoedic    exercising  apparatus. 

[Date  applied  for  under   International  Convention, 

April  6th,  1904.] 
18289    HELLNER.      Fastening  and  closing  of  the  ends  of 

tub?s   for  water-tube  boilers.       [Date  applied  for 

under  International  Convention,  May  21st,  1904.] 

The  tubes  are  arranged  in  pairs  one  within  the  other, 
and  the  outer  tubes  are  fastened  in  the  inner  walls  of  the 
boiler  end,  and  closed  by  means  of  cylinders  A  inserted 


into  the  ends  of  the  outer   tube,  which  is  then  shrunk 
thereon  and  held  by  collars.      Conical  ends  on  the  tube 
engage  corresponding  conical  openings  in  the  inner  wall. 
The  other  end  of  the  tube  is  closed  by  a  cap. 
18602    ASKENASY   &    MUGDAN.       Process    for  producing 
acetylene  tetrachloride. 
STEAD.    Manufacture  of  carbon  dioxide. 
RUTHLING.    Aiming  stand  for  rifles  and  the  like. 
WANDERER  FAHRRADWERKE  VORM.  WINKL- 
HOFER      &      JAENICKE      A.-G.  Typewriting 
machines.      [Date   applied  for  under  International 
Convention,  September  18th,  1903.] 
JONES.    Projectiles  for  small-arms  and  the  like. 
ZIEGENBERG.    Galvanic  cell. 
MADDEN.    Motor  and  other  road  vehicles. 
HOMAN.    Metal  joists  or  beams  employed  in  fireproof 

floors  and  the  like. 
SCOTT  &  STENT.    Materials  for  the  construction  of 
buildings,  more  especially  military  huts,  bungalows, 
and  the  like. 

KNIGHT.  Agricultural  implement  for  harrowing, 
cultivating,  ploughing,  raking,  and  other  purposes. 
[Date  applied  for  under  International  Convention, 
September  15th.  1903.] 


18710 
18808 
188 18 


19194 
19266 
19578 
19781 

19824 


19839 
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19399    HARRISON  (Rice).    Drilling  machines. 

In  a  multiple  drilling  machine  the  spindle  is  driven  by 
two  stepped  pulleys  A,  15.  and  a  hand  passing  over  two 
idler  pulleys  (',  which  are  loosely  pivoted  so  as  to  properly 

4i 


deliver  the  band  on  to  the  pulley  B.    One  of  the  idler 
pulleys  is  movable  relatively  to  the  other  to  take  up  the 
slack  in  the  belt  when  the  speed  is  changed,  as  indicated 
in  the  second  figure. 
19443    DACK,   FIELDING,  &  ROGERSON.    Lift  of  beat 
valves  for  steam  or  other  fluid  pressure  engines. 
As  fitted  in  the  bottom  cover  of  the  cylinder  of  an 
upright  engine,  the  valve  A  is  moved  by  means  of  a  rod 
in  a  buffer  cylinder  15.    When  the  piston  on  the  rod  reaches 
the  bottom  of  the  cylinder  they  both  move  together  till 


the  stroke  is  completed.  The  valve  is  formed  in  one  with 
the  cylinder  B,  and  it  is  thus  opened.  When  closing  the 
valve  it  and  the  cylinder  and  rod  move  together  till 
stopped  by  the  valve  seat,  but  the  rod  continues  its  move- 
ment and  compresses  the  spring  by  the  piston.  The  valve 
is  thus  kept  closed  by  spring  pressure. 
19928  IRWIN.  Pneumatic  tyres.  [Date  applied  for  under 
International  Convention,  September  16th,  1903.] 
KOENNECKE.  Vaporisers  for  internal  combustion 
engines.  [Date  applied  for  under  International  Con- 
vention, September  17th,  1903. 


19984 


The  annular  vaporising  chamber  A  is  formed  with  heat 
distributing  ribs  (see  section)  to  vaporise  the  mixture. 
Air  controlled  by  a  throttle  valve  enters  by  the  passage 
B,  where  it  mixes  with  fuel  entering  by  the  valve  shown. 


19997  STUART.  Apparatus  £or  regulating  the  voltage  of 
electrical  circuits.  [Date  applied  for  under  Inter- 
national Convention,  September  26th,  1903.] 

A  gradual  variation  in  the  voltage  of  an  alternating 
current  circuit  is  obtained  by  using  main  and  auxiliary 
transformers  A,  B.    The  former  has  a  number  of  spaced 


leads,  which  are  brought  successively  into  contact  with 
the  movable  coil  of  the  auxiliary  winding  B.  Thus  the 
voltage  will  vary  according  to  which  of  the  leads  are  in 
circuit. 

20175    PLATZ.    Superheaters.    [Date  applied  for  under  Inter- 
national Convention,  October  19th,  1903.] 

The  superheater  is  arranged  in  the  smoke  box  of  a  fire- 
tube  boiler.  The  steam  enters  and  leaves  the  superheater 
as  indicated  by  the  arrows.    The  superheater  is  movable 


on  rollers  to  allow  the  fire  tubes  to  be  cleaned,  since  the 
superheater  tubes  extend  normally  across  the  centre  of 
each  fire  tube. 

20211  McWILLIAMS.  Mode  of  and  means  for  copying  the 
grained  surfaces  of  wood  and  transferring  same  to 
other  wood,  paper,  fabric,  floor  covering,  and  the  like. 

20259    PICKARD.    Rims  for  rubber-tyred  wheels. 

20360  HOPKINSON,  HOPKINSON,'  and  J.  HOPKINSON 
&  CO.  LTD.  Water  gauges  of  steam  generators 
and  other  vessels. 


Means  for  quickly  fitting  a  try  tap  on  the  water  arm 
of  the  gauge  without  interfering  with  the  existing  fittings. 
The  try-tap  A  is  secured  to  the  extension  B  by  a  union 
joint.    Two  forms  of  attachment  are  shown. 
20486    JACKSON.      Warming  and  cooking  stoves.  [Date 
applied  for  under  International  Convention,  Sep- 
tember 23rd,  1903.] 
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20560    GERBER.    Razor  strops.      [Date  applied  for  under 

International  Convention,  September  23rd,  1903.] 
20602    SHAW  &  SHAW.    Foot  levers  for  brakes. 

To  lock  the  brake  in  any  desired  position  a  supplemen- 
tary foot  lever  A  is  used  to  engage  the  teeth  on  a  fixed 


20722 
21293 

21312 
21437 

21456 
21583 
21727 
21741 


rack.  To  release  the  brake  the  heel  is  brought  to  bear 
upon  the  free  end  of  lever  A  to  cause  its  other  end  to 
clear  the  teeth. 

SPERBER.    Wind-pressure  recorder. 
PRIME.      Means  of  fixing  pipe  and  other  vices  and 

the  like. 
BROWN.    Air  ships. 

CLEREY  &  REED.    Bricks  for  attaching  woodwork 
to  masonry. 

BURRIS  &  KERR.    Detonator  apparatus  for  railways. 
BUGG-.    The  manufacture  of  bread. 
GLOVER.    Plough  attachments  for  potato  digging. 
McCOY.    Pressure-operated  device   for  actuating  the 
dampers    of    steam    boilers    and    for  automatically 
regulating  the  supply  of  liquids  and  gases  generally. 


The  steam  pressure  from  the  boiler  causes  the  loop  A  to 
expand;  the  free  end  of  the  loop  is  attached  to  a  pivoted 
rack,  which  engages  a  pinion  on  the  hinge  of  the  damper 
plate  B  to  regulate  the  draught  to  the  furnace. 
21882    WOLF,   GARRETT,  and  LETTER   OPENING  CO. 

Machines  for  opening  and  removing  the  contents  of 
envelopes. 
21906    LAKE  (Ward).  Spectacles. 

22057  LINGARD.  Railway  rail  joints  and  means  for  securing 
the  rails  to  sleepers.  [Date  applied  for  under  Inter- 
national Convention,  October  14th,  1903.] 


22160 
22199 

22344 


22355 


22449 


22566  JEANNE  (nee  Syda).  Method^  and  means  for  protecting 
bread  against  dust  and  damp.  [Date  applied  for 
under  International  Convention,  April  22nd,  1904.] 

22786    BENTLEY.  Cans. 

22S81    OTIS.    Dump  cars. 

Consists  of  a  number  of  improvements  in  that  class  of 
dump  cars  having  dumping  doors  movable  into  closed 
position  to  form  portions  of  the  car  bottom,  and  into  open 
position  to  dump  the  load,  and  more  particularly  to  the 
means  for  operating  the  dumping  doors,  whereby  a  simple 
economical  and  efficient  dump  car  is  provided. 
22973    CLARK  (Gastal).    Vehicle  wheels. 

23022  HEWITT.  Carburetters.  [Date  applied  for  under 
International  Convention,  April  9th,  1904.] 

23095    HO  WORTH  (Haskell).    Thermo  electric  generators. 

To  cool  the  couples  of  a  thermo  pile  the  water  or  other 
liquid  is  brought  in  direct  contact  with  the  ends  of  the 
couples  to  be  cooled.  The  water  passes  such  junction  in 
rapid  motion,  so  that  the  heat  is  carried  away  as  it  accu- 
mulates. Also  means  to  secure  compactness,  high  efficiency, 
and  uniformity  of  action  in  the  couples  of  the  thermo-electric 
generator. 

23098    GARTNER.    Process  of  and  means  for  the  production 
of  relief  photographs  or  the  like. 
STAEDING.    Manufacture  of  linoleum. 
RUSSELL  &  RUSSELL.    Means  for  producing  inflam- 
mable gas  and  utilising  the  same  in  internal  com- 
bustion engines. 
DEUTSCHE  WAFFEN   UND   MUNITIONS  ,FAB- 
RIKEN.    Ball  bearings.    [Date  applied  for  nnder 
International  Convention,  October  20th,  1904.] 
Where  the  balls  are  separated  by  intermediate  pieces  it 
is  found  that  owing  to  inertia  the  balls  tsnd  to  congregate 
together  at  one  part  of  the  bearing.    To  obviate  this  the 


The  clamp  consists  of  two  curved  levers  pivoted  together. 
One  end  of  each  lever  passes  through  holes  in  the  fish 
plates  and  rails,  while  the  other  end  of  each  lever  is 
secured  to  the  sleeper.  The  device  is  shown  before  and 
after  fixing  in  place. 
22075  MEKER.  Burners  or  burner  supply  conduits.  [Date 
applied  for  under  International  Convention,  October 
31st,  1903.] 

MERRYWEATHER.    Automobile  fire  brigade  vehicles. 
SPONNE'CK.    Ash-cup  for  use  in  railway  compart- 
ments. 

LEIBENGER.  Method  for  dividing  and  reproducing 
characters,  designs,  and  the  like  for  use  in  educa- 
tional and  other  games  or  purposes. 
DEUTSCHE  TELEPHONWERKE  R.  STOCK  & 
CO.  G.  M.  B.  H.  Telephone  installations.  [Date 
applied  for  under  International  Convention,  August 
25th,  1904.] 

SCHNEIDER.    Machines  for  making  boxes,  casks,  or 
barrels,  galvanic  battery  cells,  and  the  like. 


23173 
23184 


2347 


ball  are  separated  by  plates  held  apart  by  springs.  The 
compressibility  of  the  spring  is  limited  by  U-shaped  plates 
placed  over  the  springs. 
23513    DE  DION  &  BOUTON.      Carburetters  for  internal- 
combustion  engines.    [Date  applied  for  under  Inter- 
national Convention,  December  9th,  1903.] 
To  enable  the  mixture  pipe  to  be  more  rapidly  throttled 
than  the  air  pipe,  thereby  preventing  waste.    The  mixture 
ports  in  the  plugs  A,  B,  are  exactly  the  same  diameter  as 
the  mixture  pipe,  while  the  air  ports  in  the  plugs  are 


longer  iir  diameter  than  the  air  pipe  in  the  direction  of 
rotation,  as  shown  in  the  diagrammatic  section  of  the 
plug.  Supplementary  air  ports  C  are  also  provided  to 
avoid  the  ejection  of  petrol  owing  to  the  formation  of  too 
great  a  vacuum. 
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23380    SOC.  ELECTRO-METALLURGIQUE  FRANCAISE. 

Process  for  smelting  nickel  ores  in  an  electric  fur- 
nace, and  crucible  therefor.  [Date  applied  for  under 
International  Convention,  October  30th,  1903.] 
PARKAS.  Incandescence  gas  lamps.  [Date  applied 
for  under  International  Convention,  February  16th, 
1904.] 

AVER-ILL.    Motors  for  washing  machines. 
ZUTT.    Travelling  railroad  crane. 
The  crane  is  provided  with  a  jet  formed  in  two  portions, 
connected  that  the  upper  portion  may  be  retracted  so 
in  conjunction  with  the  remaining  parts  of  the  crane 
lie  wholly  within  the  limits  of  space  of  a  railway  truck. 
ELSWORTH   &   ELSWORTH.       Method  of  sewing 
sections  of  books  and  papers  for  the  purpose  of  bind- 
ing the  same. 
BARNES.    Telephone  system. 
JAQUES.    Waterproof  capes. 

CALAHAN.      Trolley  restorers.      [Date  applied  for 
under  International  Convention,  November  6th,  1903.] 
PATON.    Trolley  wire  supports. 

KESTNER.  Fan  for  moistening  or  washing  air  or 
other  gases. 

DUCASTEL.      Flood  gates  and  similar  devices  for 

dams,  weirs,  and  the  like. 
GARRIGUES.    Processes  for  the  recovery  of  glycerine 

from  spent  soap  lye,  and  apparatus  therefor. 
SCHMITT.    Sewing  needles.    [Date  applied  for  under 

International  Convention,  November  14th,  1903.] 
BARNES.    Clamping  devices. 

ALONSO-PEREZ.    Bicycle-riding   display  apparatus. 
[Date  applied  for  under  International  Convention. 
November  11th,  1903.] 
BRANDT.    Arrangement  of  electric  emergency  lamps 

in  theatres  and  like  buildings. 
WILLOQUET.    Spinning  frames. 

SCHOFIELD.  Pneumatic  hammers  and  frames  for 
holding  the  same  for  bottom  and  side  shell  riveting 
and  the  like. 

The  hammer  is  held  up  to  the  work  by  the  bar  A,  so 
that  it  may  swivel.  The  other  end  of  the  bar  A  is  fitted 
with  a  screwed  distance  bar,  the  whole  device  being  sus- 
pended from  a  stationary  bar  B  temporarily  fixed  to  the 
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24642    BOGERT.    Internal-combustion  heat  engines. 

In  order  to  reduce  the  compression  space  as  the  speed 
increases,  which  results  in  a  greater  efficiency,  an  adjust- 
able piston  A  is  provided  in  the  compression  space,  whereby 


1 

i 

i  t| 
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work.  The  hammer  is  enclosed  in  a  casing  fitted  with  a 
spring,  which  acts  as  a  follower  at  every  stroke  of  the 
hammer.  The  smaller  figure  shows  the  device  in  working 
position. 

24488    BENOIT,    GUENIFFET,    NICAULT,  &  DANGER. 

Cigarette    making   machines.      [Date    applied  for 

under  International  Convention,  February  13th,  1904.] 
24566    HOFFMANN.      Stamping    machines     for  stamping 

regular  polygonal  figures  out  of  plates  or  slabs  of 

material. 

24583    ALLINGTON.    Apparatus  for  separating  dust  from  air. 

[Date  applied  for  under  International  Convention, 

March  14th,  1904.] 
24647    MURPHY.    Elevator  controlling  mechanism. 
24693    VOEGE.    Albums  and  cases  therefor. 
24724    JONES  &  JONES.    Metal  travelling  trunks. 
24760    BOYD.    System  of  h*eating  water. 

24807  KNAPPER.  Propulsion  of  bodies  floating  in  the  air. 
24813    COUZENS  &  BROWN.    Hat  pins  and  appliances  for 

securing  hats  and  such  like  to  the  head. 
24870    SOUTHWORTH.    Apparatus  for  concentrating  liquids 

especially    adapted    for    removing  the  albuminous 

matter  from  serum  and  the  like  liquids. 
24880  MIKOREY.  Sound  transmitting  trumpet. 
24883    HAYWARD.    Liquid  delivering  devices  applicable  to 

Hushing  cisterns. 


the  effective  compression  space  is  varied  at  will.  The 
device  is  also  useful  when  starting  the  engine,  as  a  large 
compression  space  facilitates  it. 
21884    LEUTHOLD.    Fastenings  or  buckles  for  straps,  belts, 
and  the  like. 

24885  SIMONS.      Apparatus  for   treating  pyrites  for  the 

recovery  of  sulphur  fumes. 

24886  CLOUD.    Rail  joints  for  railways. 

The  ends  of  the  rails  are  joined  by  fish  plates,  which 
extend  below  the  rail,  but  not  sufficiently  low  as  to  inter- 


fere with  the  cross  sleepers,  these  extensions  being  con- 
nected by  two  bolts  A. 
24893    LENZ.    Vacuum  brake  apparatus  for  railway  trains. 

An  arrangement  for  controlling  the  quick  application 
of  vacuum  brakes  from  the  driver's  valve,  but  making  the 
application  proceed  from  the  rear  to  the  front  of  the  train, 
whilst  the  service  brake  application  is  started  in  a  known 
manner  from  the  driver's  valve,  arid  continued  from  the 
front  to  the  rear  of  the  train,  the  only  connection  between 
the  driver's  valve  and  the  last  carriage  being  the  main 
conduit  or  "train  pipe." 
24897    POLLOCK.      Adjustable    attachment    of    knobs  or 
handles  to  spindles. 
HILL.    Spriug  running  gear  for  vehicles. 
JARVIS  TYPEWRITER  &  TABULATOR  CO.,  and 
JARVIS.      Tabulating  mechanism  for  typewriting 
machines. 

HALL.    Means  for  securing  door  knob  and  handles  to 

their  spindles. 
BRADLEY.    Self-acting  earth  closets,  urinals,  com- 
modes, and  the  like. 
MAIN.    Combination  stands  and  luggage  carriers  for 

motor  cycles  and  the  like. 
COOKE  &  COOKE.      Medical  electric  and  magnetic 
appliance. 

VAN  WESTERBORG.    Apparatus  for  preventing  the 

accidental  ignition  of  volatile  inflammable  liquids. 
MARTIN.    Ladies'  skirt  suspenders. 
SCHOBERT.    Anti-fouling  and  preservative  paint  for 
ships'  bottoms  and  other  submerged  structures. 


24898 
24905 


24  933 

24940 

24942 

24951 

24972 

24992 
24989 
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24994    VAN  DE  KERCKHOVE  &  LEBBE.  Fermentation 
and  clarification  of  alcoholic  liquids. 

25000  CORNU.    Process  for  the  manufacture  of  medical  cap- 

sules of  gluten. 

25001  JACKSON.    Hay  making  machines. 

25004    COLE.    Steam  boiler  superheaters.    [Date  applied  for 
under  International  Convention,  April  21st,  1904.] 
The    superheater    tubes    A    extend    horizontally  into 
enlarged  fire  tubes  at  the  upper  part  of  the  smoke  box  of 
a  multitubular  boiler,  in  which  the  headers  are  situated. 


Steam  entering  at  B  is  conducted  to  the  forward  compart- 
ments of  the  header  along  the  internal  tubes,  and  back 
again  to  the  rear  compartment  of  the  header,  from  which 
it  is  carried  to  the  cylinders. 
25014    KUMMER.    Curling  irons  or  tongs  and  the  like. 
WOLF.    Acetylene  miners'  lamp. 
WHITING.    Automatic  fire-arms. 

LIAIS.    Lamps  or  lanterns  for  inverted  gas  or  vapour 
incandescent    burners.     [Date    applied    for  under 
International  Convention,  December  12th,  1903.]' 
ARON  (Boulez).    Electric  ignition  devices  for  internal- 
combustion  engines. 
A  sparking  plug,  the  insulation  of  which  is  formed  by 
making  the  upper  part  A  of  mica,  and  the  lower  B  of 


25020 
25028 
25036 


25078 


porcelain,  the  mica  being  protected  from  oily  deposits  by 
the  porcelain,  and  the  porcelain  having  no  pressure  on  it 
is  not  likely  to  crack  during  expansion. 
25114    DE  LA  CROIX  &  JOEL.    Electric  accumulators. 

Improvements  are  introduced  in  the  type  described  in 
Specification  21652,  of  1903,  which  permit  more  ready 
escape  of  gases,  and  allow  for  expansion  and  contraction  of 
the  active  material.    An  outer  perforated  sheath  A  is  of 


corrugated  form,  and  at  the  points  near  the  porous  vessel 
free  escape  of  gas  may  take  place,  the  pockets  allowing 
considerable   space   for   active   material.      To  allow  for 
expansion  an  "  expansion  buffer  "  B  is  used. 
25074    BIRD.      Means  for  connecting  draft  traces  and  the 

like  to  hames  and  other  parts  of  harness. 
25082    GRISEL.    Watches.      [Date  applied  for  under  Inter- 
national Convention,  February  16th,  1904.] 
25084    LEHWESS.    Self-propelled  road  vehicles. 


23090    PASSINGHAM.      Book-marking     and  leaf-holding 
devices. 

25104    NUSCH  (Mortet,  nbe    Ripert).    Luminous  amusement 
apparatus. 

25129    THOMPSON   (Stamm   &    Lewis).       Electric  braking 
apparatus. 

The  power  shaft  A,  which  operates  the  brake  chain,  is 
driven  by  an  electric  motor  through  worm  gearing.  This 
motor  is  regulated  by  a  special  controller  arranged  in  con- 


junction  with  the  power  motors,  so  that  in  all  cases  when 
the  car  is  moving  the  brakes  can  be  employed  regardless 
of  the  current  of  the  main  line. 
25218    PERRET.    Enclosed  electro-magnet.      [Date  applied 
for  under  International   Convention,   March  12th, 
1904.] 

The  sheath  is  formed  by  the  stirrup  A,  to  which  is  fixed 
the  polar  extremity  B,  without  air  gap.      The  movable 


polar  extremity  C,  which  is  situated    outside    the  coil, 
presses  against  the  adjustable  stop  above ;  thus  the  smallest 
possible  air  gap  can  be  obtained. 
25222    HANDOLL  &  WHITE.    Rotary  pumps. 

A  rotary  pump  having  one  or  more  rotating  members, 
having  projection  shaped  as  involute  teeth   and  having 


grooves  along  each  edge,  and  radially  at  each  end  to  form 
a  water  cushion  between  the  rotating  part  and  the  walls 
of  the  casing. 

J5106    PRESTED.       Apparatus   for  regulating   the  current 
through  an  electric  lighting  circuit. 
Lamp  holders  are  fixed  to  a  board  and  connected  with 
terminals  on  the  board,  so  that  some  are  in  parallel,  while 
others  are  in  series.      To  close  the  circuit  in  which  no 
lamp  is  to  be  inserted  a  suitable  plug  is  provided.  By 
this  arrangement  the  current  of  an  ordinaiy  electric  light- 
ing circuit  may  be  regulated. 
25128    MARGA.    Fireproof,  acid-proof,  and  electrically  insu- 
lating material. 
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25135    BOMMER.    Double-acting  spring  hinges. 

25137  SCOTT  &  TAYLOE.  Hinged  connections  and  fasten- 
ings for  boxes,  canisters,  and  the  like. 

25173  LORD.  Apparatus  employed  for  washing  clothes  and 
the  like. 

25187  VON  PRUNK'L  Process  for  producing  durable  street 
pavements  and  railway  substructures. 

25193  HANDS.  Means  or  appliance  for  holding  cycles  and 
inflating  the  tyres. 

25206    TEWES  &  PIETSCH.    Ply  catchers. 

25215  BERGMANN.  Apparatus  for  reducing  vibration  in 
vehicles. 

25223  HOGBEN.  Game  or  apparatus  for  providing  amuse- 
ment. 

25281  LEMAIRE-DESTOMBES.  Apparatus  for  purifying 
feed  water  for  steam  generators.  [Date  applied  for 
under  International  Convention,  November  21st, 
1903.] 


The  feel  water  enters  at  A,  and  carries  with  it  hot  water 
from  the  boiler,  which  has  been  made  alkaline  by  adding 
carbonate  of  soda.  The  feed  water  being  heated  on  enter- 
ing, the  purifying  chamber  B  deposits  its  calcareous  water 
and  enters  the  boiler  from  the  opposite  end. 
25373    WADE  &  NICHOLSON.    Boiler  furnaces. 

In  locomotive  boilers  the  partial  vacuum  created  in  the 
firebox  is  utilised  to  produce  an  inrush  of  air  and  prevent 
such  disruption  of  the  fire  as  usually  occurs,  and  to  supple- 


ment  the  volume  of  air  normally  drawn  through  the  grate. 
The  throat  of  the  furnace  is  restricted,  and  a  barrier  of 
hot  air  maintained  there  which  the  combustibles  must  pass 
to  reach  the  combustion  chamber. 
25413    VIVINUS.    Clutch.      [Date  applied  for  under  Inter- 
national Convention,  June  11th,  1904.] 
A  is  a  driving  member,  to  which  are  attached  two  or 
more  levers,  on  which  are  mounted  rollers  pressed  inwardly 
by  the  springs.    The  driven  member  has  a  taper  hexagon 
lever-controlled  sliding  piece  B,  on  which  the  rollers  press. 


25298    LEUE.  Sacks. 

25307    BOULT  (Jefferson).    Vomiting  kiers. 
25310    RUPPEL.    Protected  earthenware  cocks  for  use  with 
acids,  lyes,  and  the  like. 
WRINCH.      Construction  of  collapsible  frame  works 

for  tents  and  the  like. 
STARK  &  BARCUS.      Process  of  producing  photo- 
mechanically  engraved  printing  rollers  and  apparatus 
therefor. 

COUSEN.    Tap  hole  stopper  for  barrels  and  the  like. 
COUSEN.    Tap  hole  closure  for  casks  and  the  like. 
KENWAY.    Tramways  and  the  like. 
GIPE.    Store  service  apparatus. 
NASH.    Pavements  for  roads  and  other  uses. 
NASH.    Pavements  for  roads  and  other  uses. 
WATSON.      Means  for  obtaining    a    dissolution  of 

sodium  silicate. 
PENROSE.    Packing  and  shipping  cases  for  bottles. 
LANG.      Crucibles  suitable  for  the  manufacture  of 
glass.    [Date  applied  for  under  International  Con- 
vention, May  19th,  1904.] 
GLASKIN.    Utilising  the  exhaust  gases  of  internal- 
combustion  engines    for   inducing  air  currents  for 
cooling  purposes. 
The  exhaust  gases  enter  the  tube  A,  and  rushing  through 
the  funnel  create  a  partial  vacuum  in  the  chamber  B, 
which  is  eonneeted  by  a  pipe  to  the  water-cooling  jacket 


25315 


25318 


25324 
25325 
25363 
25375 
25389 
25390 
25394 

25411 
25414 


25421 


or  air  radiators  of  the  cylinder,  thus  creating  an  induced 
draught  for  cooling.  If  a  silencer  is  also  required,  the 
gases  enter  at  C  and  expand  through  the  two  chambers 
before  exhausting  at  A. 

25426    SCHWENZER  &  HAMMELRATH.  Pumps. 

In  pumps  for  muddy  liquids  a  disc  valve  is  seated  above 
a  ball  suction  valve,  and  its  guide  feathers  regulate  the 


When  this  part  is  in  the  extreme  right-hand  position  no 
drive  is  communicated,  but  on  being  slidden  along  the 
rollers  engage  with  the  corners  and  drive  the  shaft. 


lift  of  the  ball,  so  that  a  large  fluid  way  with  small  lift 
occurs,  and  special  guides  are  dispensed  with. 

25428    MURPHY.    Collar  buttons. 

25509    BOULT  (Oudenne).    Friction  clutches. 

A  progressive  friction  clutch.  On  the  driven  element  a 
series  of  concentric  discs  A  are  mounted,  and  a  correspond- 
ing series  of  friction  discs  B  is  adapted  to  be  pressed 


against  each  by  a  lever  operated  by  a  sliding  conical  sleeve. 
The  lever  has  a  variable  radial  effort  which  successively 
brings  each  friction  surface  into  engagement. 
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A   NEW   GANG  DRILL. 


The  spindles  will  adjust  to  within  2  J  in.  of  each  other  and 
out  to  13  in.  They  are  driven  by  bronze  spiral  gears, 
meshing  into  a  continuous  spiral  gear,  which  runs  the 
entire  length  of  the  head,  so  that  the  spindle  may  be 
adjusted  to  any  position  without  reference  to  the  drive. 
The  heads  are  fitted  to  a  V  and  a  flat,  and  are  easily 


A  New  5-Spindle  G  iLg  Drilliijg  Machine,  made  by  the  Moline  Tool  Co. 

removed  when  all  the  heads  are  not  in  use.  The  rail  and 
column  have  the  square  tubular  form,  which  gives  a  good 
amount  of  stiffness.  The  table  is  counter-weighted,  and 
has  a  travel  of  10  in.,  rack  and  pinion  feed,  and  automatic 
stop.  The  machine  is  manufactured  by  the  Moline  Tool 
Company,  of  Moline,  111.,  U.S.A. 

We  illustrate  herewith  a  new  design  of  multiple  drill, 
which,  it  will  be  observed,  has  several  features  of  interest. 
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"  The  Beginner's  Guide   to  the  Lathe."      The  "  Model 
Engineer  Series,"  No  25.       By  Percival  Marshall. 
London :    Percival    Marshall    and    Company,  26-29, 
Poppin's  Court,  Fleet  Street,  E.C. 
Op  the  many  mechanical  apparatus  and  tools  used  by  the 
amateur,  the  lathe  is  undoubtedly  the  one  most  abused. 
An  early  tuition  into  the  correct  use  of  the  lathe  is  very 
essential,  and  the  instruction  book  on  turning  in  wood 
and  metal  meets  this  requirement. 

Although  on  perusal  the  work  appears  simple,  it  is  this 
simplicity  which  is  its  chief  merit,  and  once  the  amateur 
has  got  himself  into  the  right  way  of  working  he  will  feel 
grateful. 

We  heartily  commend  this  little  bonk  to  the  amateur 
and  beginner. 


"  The  Universal  Electrical  Directory  (J.  A.  Berly's),  1905." 

London :   H.  Alabaster  Gatehouse  and  Company,  4, 

Ludgate  Hill,  E.C.  Price  14s. 
This  "  universal  "  directory  has  reached  its  twenty-fourth 
year  of  publication,  and  contains  the  names  and  addresses 
of  members  of  the  electrical  and  allied  trades  and 
professions  throughout  the  world.  The  compilation  is 
divided  into  four  sections — British,  Colonial,  Continental, 
and  U.S.A.,  and  contains  a  total  of  32,751  names.  Each 
section  is,  moreover,  divided  alphabetically,  and  a  geological 
section  is  given  in  the  case  of  the  British  section.  The 
entire  book  has  been  thoroughly  revised,  the  provincial  and 
central  station  particulars  included  being  brought  up  to 
date  of  printing.  Officials  and  others  will  find  this  a  most 
useful  directory  and  companion,  for  it  is  not  only  the 
largest,  but  the  oldest  of  its  class. 


"  Report  of  the  Tariff  Commission ;  the  Iron  and  Steel 
Trades  (Vol.  I.)."  Popular  and  Abridged  Edition. 
London  :  P.  S.  King  and  Son,  Great  Smith  Street, 
Westminster,  S.W. 
This  is  a  concise  report  of  the  commissioners,  based  on 
the  report  of  the  inquiry  into  the  iron  and  steel  trades, 
to  which  a  large  number  of  leading  representative  firms 
and  individuals  were  invited  to  give  evidence.  Some 
graphic  illustrations  are  given  in  colours,  showing  the 
comparison  of  the  outputs  of  pig  iron  and  steel  between 
the  United  Kingdom,  Germany,  and  United  States.  The 
alleged  causes  of  decline  in  the  British  industry  are  dealt 
with,  including  facts  about  "  dumping,"  and  the  remedy. 
The  conclusions  arrived  at  are  given,  and  a  provisional 
scale  of  duties  for  general  tariff  recommended  for  the 
iron  and  steel  industry  terminates  the  report. 
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REPORT    OF   THE    ROYAL  COMMISSON  ON 

COAL  SUPPLY. 

The  Royal  Commission  on  Coal  Supplies,  which  was  appointed 
m  December,  1901,  with  the  present  Lord  Allerton  as  chair- 
man, issued  its  final  report  on  January  25th.  The  subject  is 
dealt  with  under  five  heads— the  resources  of  our  coalfields; 
their  probable  duration;  possible  economies;  the  effect  of  export 
of  coal  on  British  consumers  and  the  Royal  navy;  and  the 
maintenance  under  existing  conditions  of  the  competitive  power 
of  our  coal-mining  industry  with  the  coalfields  of  other 
countries. 

Following  the  precedent  of  the  Coal  Commission  of  1871 
the  Commissioners  have  adopted  4,000  ft.  as  the  limit  of 
practicable  depth  in  working,  and  1  ft.  as  the  minimum  work- 
able thickness,  and,  after  making  the  necessary  deductions,  they 
estimate  the  available  quantity  of  coal  in  the  proved  coalfields 
of  the  United  Kiugdom  to  be  100,914,068,167  tons.  According 
to  the  estimates  of  the  Coal  Commission  of  1871,  the  available 
resources  of  the  country  in  seams  of  1  ft.  thick  and  upwards 
situated  within  4,000  ft.  of  the  surface,  were  90,207,285,398 
tons.  The  present  estimate,  as  stated  above,  is  100,914,668,167 
tons.  The  statistics  show  that,  between  the  1st  January  1870  and 
the  31st  December,  1903  ,  5,694,928.507  tons  of  coal  have  been 
raised.  The  excess  is  accounted  for  partly  by  the  difference  in 
the  areas  regarded  as  productive  by  the  two  Commissions,  and 
partly  by  discoveries  due  to  recent  borings,  sinkings,  and 
workings,  and  more  accurate  knowledge  of  the  coal  seams. 

In  addition  to  the  coal  within  4,000  ft.  of  the  surface,  there 
are  in  the  proved  coalfields  considerable  quantities  lyino-  at 
greater  depths.  Whether  that  coal  or  any  of  it  is  recoverable 
or  not  depends  upon  the  maximum  depth  at  which  it  may  be 
found  possible  to  carry  on  mining  operations. 

With  regard  to  the  depth  of  working,  the  Commissioners  have 
examined  a  large  number  of  witnesses,  and  have  obtained  much 
valuable  information.  The  evidence  indicates  that  no  insuper- 
able engineering  or  mechanical  difficulties  are  likely  to  arise  in 
connection  with  deep  workings,  and  that  excessive  pressure  is 
not  likely  to  prove  an  unsurmountable  obstacle.  The  increase 
of  pressure  with  depth  has  some  advantages  as  well  as  dis- 
advantages; it  may  increase  the  percentage  of  small  coal,  and 
the  cost  of  maintaining  the  roadways  aud  of  timbering  but  it 
assists  the  working  of  the  coal.  The  chief  obstacles°to  deep 
working  are  high  temperature  and  cost.  The  evidence  shows 
that  there  is  no  uniform  rate  of  increase  of  the  earth's  tempera- 
ture with  depth.  It  varies  in  different  localities  and  under 
different  circumstances  according  to  the  inclination  and  con- 
ductivity of  the  strata,  the  presence  of  water,  etc.  Hitherto 
no  special  appliances  have  been  tried  or  required  in  order  to 
cool  the  workings  in  deep  mines,  the  necessary  reduction  in 
temperature  having  been  obtained  by  brisk  currents  of  dry  air. 
The  evidence  shows  that  the  temperature  could  not  be  reduced 
more  than  ten  degrees  without  special  means.  Experts  on  the 
Continent,  notably  Professor  Stassart  and  Herr  Schultz- 
Briesen,  consider  4,900ft.  about  the  limit  of  working;  but, 
having  regard  to  the  circumstances  of  this  country,  the  Com- 
missioners think  it  is  safer  to  adopt  the  conclusions  of  the 
Commission  of  1871,  and  to  regard  4,000  ft.  as  the  limit  of 
practicable  working.  The  Commissioners  give  reasons  for 
having  taken  1  ft.  as  the  minimum  thickness  for  the  purposes 
of  calculations,  and  going  on  to  deal  with  the  waste  in  working, 
assume  thai  improved  methods  and  appliances  may  result  in 
the  getting  of  a  greater  percentage  of  coal  than  they  have 
estimated  to  be  available. 

Dealing  with  the  second  subject  of  the  inquiry,  the  probable 
duration  of  our  coal  resources,  the  Commissioners  state  this 
question  turns  chiefly  upon  the  maintenance  or  variation  of  the 
annual  output,  which  is  at  present  about  230,000,000  tons.  For 
the  past  thirty  years  the  average  increase  in  output  has  been  2J 
per  cent  per  annum,  and  that  of  exports,  including  bunkers, 
i\  per  cent. 

On  the  subject  of  possible  economies,  the  Commissioners  dwell 
on  the  advantages  of  coal-cutting  machines,  and  urge  the 
importance  of  cleaning,  sizing,  and  sorting  coal  for  the  market. 
Uniformity  is  important,  and  there  is  no  question  that  a  con- 
sumer is  willing  to  pay  more  if  lie  can  rely  on  always  getting 
what  his  experience  has  proved  to  be  best  suited  for  his  pur- 
poses. The  evidence  shows  that  seams  which  cannot  now  be 
worked  at  a  profit  will  in  future  be  rendered  profitable  by  wash- 
ing, sorting,  coking,  and  briquetting  the  coal,  or  converting 
it  into  gas,  and  that  no  small  coal  need  be  left  in  the  mine.  It 
has  been  proved  that  large  quantities  of  best  Welsh  steam  coal 
are  left  underground  in  the  form  of  small  coal,  solely  because 
under  the  present  conditions  it  does  not  pay  to  bring  it  out. 
It  appears  that  much  of  this  "small,"  although  it  is  frequently 
dirty,  is  of  similar  quality  to  that  now  made  into  briquettes  in 
South  Wales,  and  the  Commissioners  look  to  washing  and 
briquetting  as  one  of  the  available  methods  by  which  such  coal 
can  be  brought  out  and  sold  to  advantage. 

A  few  witnesses  have  suggested  that  the  rates  charged  in 
some  districts  for  the  carriage  of  coal  are  unreasonable.  It 


was  suggested  that  the  use  of  larger  wagons  and  engines  would 
effect  a  saving  both  to  the  railway  companies  and  to  the  colliery 
owners,  but  it  was  admitted  that  large  wagons  would  not  be 
applicable  to  the  whole  coal  trade,  and  in  many  cases  would 
involve  costly  alterations  in  the  pit-head  arrangements.  Even 
if  these  suggestions  were  carried  out,  it  does  not  follow  that 
there  would  bo  any  material  reduction  in  the  cost  of  transport. 
The  evidence  pointed  to  a  future  extension  of  central  power 
stations  and  the  generation  and  transmission  of  power  upon 
a  large  scale.  If  such  stations  were  established  in  close  proximity 
to  the  collieries  there  would  be  nothing  to  pay  on  the  coal  in 
the  way  of  railway  rates,  and  the  question  would  then  be  not  the 
cost  of  transport  of  coal,  but  the  cost  of  transmission  of  power. 

In  view  of  possible  economies,  attention  is  drawn  to  Mr. 
Beilby's  interesting  calculation  that  out  of  an  annual  consump- 
tion of  from  143  to  168  million  tons  of  coal  in  this  country 
there  is  a  possible  saving  of  from  40  to  60  million  tons.  Other 
witnesses  have  coufirmed  Mr.  Beilby  on  sjiecial  points.  Mr. 
Beilby  has  estimated  that  about  52  million  tons  of  coal  are 
annually  converted  into  steam  power  at  mines  and  factories 
in  the  United  Kingdom,  and  it  is  generally  agreed  that  the 
consumption  of  coal  per  indicated  horse  power  per  hour  is  on 
an  average  about  5  lb.  When  it  is  stated  that  the  consumption 
of  coal  per  indicated  horse  power  -per  hour  should  not  exceed 
2  lb.,  and  might  even  be  less,  the  waste  and  extravagance  of 
our  nrethods  of  raising  steam  will  be  realised.  It  is  true  that 
improvements  and  economies  have  been  going  on,  especially 
during  the  last  twenty-five  years,  and,  according  to  the  evidence, 
there  is  now  very  little  hope  of  improving  upon  the  best  type 
of  modern  steam  engines;  but  it  is  said  that  if  all  steam  engines 
were  as  efficient  as  the  best  50  per  cent  of  the  coal  now  used 
for  steam  raising  might  be  saved. 

The  question  of  possible  substitutes  for  coal  is  discussed,  but 
the  Commissioners  are  convinced  that  coal  is  our  only  reliable 
source  of  power. 

The  Commissioners  say  the  witnesses  generally  were  of  opinion 
that  the  maintenance  of  a  large  coal  export  trade  is  of  supreme 
importance  to  the  country,  and  essential  to  the  prosperity  of  the 
coal-uroducing  districts. 

The  consumption  of  the  navy  has  rapidly  increased  during  the 
last  ten  years,  and  is  now  about  one-sixteenth  of  the  output 
of  the  special  class  of  coal  required.  Experiments  are  con- 
stantly being  made  with  different  coals,  with  mixtures  of  coals 
or  coal  and  oil,  and  with  various  appliances,  and,  generally 
speaking,  the  Admiralty  are  trying  in  every  way  to  extend  their 
sources  of  supply,  but  so  far,  it  is  said,  no  fuel  has  been  found 
equal  to  W elsli  coal  for  naval  purposes.  In  this  connection, 
however,  it  is  interesting  to  note  the  increasing  and  economic 
use  in  the  mercantile  marine  of  other  and  cheaper  grades  of  coal 
and  of  small  or  mixed  coals,  which  has  been  rendered  possible 
by  the  employment  of  improved  boilers  and  furnaces. 

In  recent  years  many  experiments  have  been  made  in  the 
navy  with  oil  fuel,  and  the  results  are  said  to  be  promising;  but 
the  uncertainty  of  obtaining  an  adequate  and  regular  supply 
must  always  be  a  serious  objection  to  the  substitution  on  a 
large  scale  of  oil  fuel  for  coal.  There  seems,  however,  reason  to 
believe  that  in  the  future  oil  fuel  will  be  used  for  auxiliary 
purposes  in  men-of-war,  and  internal-combustion  engines  work- 
ing with  volatile  oils  have  been  successfully  introduced  for  the 
propulsion  of  small  vessels.  There  is  also  the  proposal  to  apply 
gas  producers  and  internal-combustion  engines  on  board  ship, 
and  these  being  smokeless  will  tend,  if  successful,  to  lessen 
the  use  of  high-class  Welsh  steam  coal.  Whatever  be  the  out- 
come of  these  experiments,  the  evidence  shows  that  in  the 
opinion  of  the  advisers  of  the  Admiralty  it  is  necessary, 
under  present  conditions,  to  coal  the  ships  of  the  navy  with  the 
best  steam  coal.  Sir  William  T.  Lewis  reports  that  the 
available  resources  of  first-class  Welsh  steam  coal  have  been 
estimated  to  be  approximately  3,937  million  tons,  the  present 
annual  output  being  about  18  million  tons. 

Among  the  principal  competitors  of  the  United  Kingdom 
are  Germany  and  the  United  States  of  America,  and  it  is  interests 
ing  to  note  that  while  the  output  of  the  United  Kingdom  has 
little  more  than  doubled  since  1870,  the  output  of  Germany 
has  increased  more  than  fourfold,  and  that  of  the  United  States 
no  less  than  tenfold.  All  other  countries  throughout  the  world 
have  also  greatly  increased  their  outputs,  and  with  that 
increase  there  has  followed  increased  competitive  power. 

Having  regard  to  the  question  "  whether  the  mining  industry 
of  this  country  under  existing  conditions  is  maintaining  its 
competitive  power  with  the  coalfields  of  other  countries,"  it  is 
self-evident,  "the  Commissioners  say,  that  the  export  duty  which 
came  into  force  in  the  early  part  of  1901  must  affect  our 
competitive  power,  and  must  have  an  influence  on  the  exporta- 
tion of  coal. 

Although  the  figures  do  not  conclusively  prove  it,  the  Com- 
missioners say  they  cannot  doubt  that  an  export  duty  must 
restrict  the  tonnage  exported,  and  that  the  burden  of  the  tax 
presses  relatively  more  heavily  on  that  coal  whicli  in  value  is 
slightly  over  the  margin  of  price  at  which  coal  is  exported 
free  of  duty. 
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Finally  they  say  that,  in  view  of  the  extent  of  the  estimated 
coal  resources  of  the  country,  and  if  their  anticipation  is  correct 
that  the  present  rate  of  increase  in  the  output  will  soon  be 
checked  by  natural  causes,  there  seems  no  present  necessity  to 
restrict  artificially  the  export  of  coal  in  order  to  conserve  it 
for  our  home  supply. 


A  COMPARISON  OF   DIFFERENT  TYPES  OF 
STEAM  TURBINES.* 

Figs.  13-17  have  been  prepared  to  further  illustrate  the  treatment 
of  the  steam  in.  the  several  classes.  These  figures  are  entropy  tempera- 
ture diagrams,  combined  with  velocity  diagrams.  Frictional  and 
radiation  losses  and  the  like  are  ignored.  The  steam  has  been 
assumed  to  be  supplied  to  the  nozzles  in  a  dry  saturated  condition  at  a 
pressure  of  200  lb.  absolute,  and  to  be  expanded  adiabatically  in  the 
nozzles  to  and  exhausted  from  the  turbine  at  a  pressure  of  0'6  lb. 
absolute,  which  corresponds  to  a  vacuum  represented  by  28'8  in.  of 
mercury  wheu  the  barometer  is  at  30. 

Fig.  13  refers  to  Class  1.  The  area  a  A  B  C  r  represents  the  heat 
energy  supplied  to  the  nozzles.  The  area  A  I!  C  D  represents  the 
portion  of  this  which  is  converted  into  kinetic  energy,  and  the  area 
<(AD  c  the  portion  which  leaves  the  nozzles  in  the  form  of  heat.  The 


Combined  Entropy -Temperature  &  Velocity  Diagram 
of  a  Steam  Turbine  of  Clast  1 


Fig.  13. 


area  A  B  C  D  is  the  greatest  possible  fraction  of  the  area  a  A  B  C  c  with 
the  given  exhaust  pressure,  which  is  practically  the  minimum  possible. 
That  is  to  say,  the  greatest  possible  amount  of  the  heat  energy  of  the 
steam  has  been  converted  into  kinetic  energy.  The  turbine  wheel  can 
acquire  energy  only  from  the  kinetic  energy  of  the  steam,  and 
an  ideal  turbine  wheel  would  acquire  the  whole  of  the  energy  repre- 
sented by  the  area  A  B  C  D. 

The  kinetic  energy  of  the  steam  is  proportional  to  the  square  of  the 
velocity.  Let  E  F  represent  the  velocity  V  of  the  steam  leaving  the 
nozzles.  Then  V2  is  proportional  to  the  area  A  B  C  D.  Let  G  F  repre- 
sent the  velocity  W  of  the  vanes  of  the  turbii.e  wheel.  Then  E  G 
represents  R,  the  relative  velocity  of  the  steam  to  the  vanes  at  entry, 
and  if  /3  is  the  angle  of  the  vanes  at  the  exit  end,  G  H  represents  r, 
the  relative  velocity  of  the  steam  at  exit,  and  G  K  (obtained  by  com- 
pleting the  parallelogram  H  G  F  K)  represents  v,  the  absolute  velocity 
of  the  steam  at  exit.  The  kinetic  energy  of  the  steam  not  absorbed 
by  the  wheel  is  proportional  to  v".  In  an  ideal  turbine  wheel  v  would 
be  zero,  and  the  efficiency  unity.  In  an  actual  turbine  v  has  usually  a 
value  which  it  appreciably  great.  If  E  represents  the  efficiency  of 
the  vanes,  then 

e  = 

V  2 

The  kinetic  energy  of  the  steam  leaving  the  vanes  (which  is  propor- 
tional to  tr)  can  either  leave  the  tuibine  in  this  form  or  lie  converted 
back  into  heat  energy.  In  the  latter  case,  which  approximately 
represents  common  practice,  the  area  cD  Dj-d,  which  represents  this 
additional  heat  energy,  will  have  to  be  added  to  the  area  a  AT)  c,  so 
that  the  total  heat  energy  discharged  to  the  condenser  is  represented 
by  the  area  a  A  X)l  d. 

"Abstract  of  a  paper  read  before  the  Manchester  Association  of  Engineers,  by 
R.  W.  Neilson,  on  January  14th,  1905. 


Fig.  14  refers  to  turbines  of  Class  2.  The  area  aABCe  represents 
the  heat  energy  supplied  to  the  first  nozzles.  This  area  is  exactly  the 
same  as  in  the  previous  case.  Part  of  the  area  in  this  and  the  following 
three  figures  has  been  broken  out  to  reduce  the  size  of  the  figures. 
The  area  LBCM  represents  the  portion  of  this  which  is  converted 
into  kinetic  energy  in  the  first  nozzles,  the  remainder  remaining  in  the 
form  of  heat.    Let  Vl  represent  the  velocity  of  the  steam  leaving  the 


PlO.  14.—  Combined  Entropy  Temperature  and  Velocity  Diagram  of  a  Steam 
Turbine  of  Class  2. 

first  nozzles.  Then  Vj  is  proportional  to  the  area  LBCM.  Let  VV 
represent  the  velocity  of  the  first  set  of  vanes.  Then  Rj  represents 
the  velocity  of  the  steam  relatively  to  these  vanes  at  entry,  and  if  fi  is 
the  angle  of  the  vanes  at  the  exit  end,  rj  represents  the  relative 
velocity  of  steam  at  exit,  and  vx  the  absolute  velocity  of  the  steam  at 
exit. 

If  Ej  represents  the  efficiency  of  the  first  set  of  vanes, 

jji  -  *i 


Ei 


Ej  would  be  unity  if  v1  were  zero  ;  but  this  cannot  usually  be  the 
case  in  practice. 

The  kinetic  energy  of  the  steam  leaving  the  first  set  of  vanes  is 
converted  back  to  heat  energy.*  This  heat  energy,  which  is  propor- 
tional to  v\,  is  represented  by  the  area  c  M  Mj  in,  so  that  the  total 
heat  energy  in  the  steam  is  increased  from  the  amount  represented  by 
the  area  aALMc  to  the  amount  represented  by  the  area  uALMj  in. 
Of  this  latter  the  portion  represented  by  the  area  NLMjO  is  con- 
verted in  the  second  set  of  nozzles  into  kinetic  energy,  while  the 
remainder  remains  in  the  form  of  heat  energy.  Let  V„  represent  the 
velocity  of  the  steam  leaving  the  second  set  of  nozzles.  Then  V|  is 
proportional  to  the  area  N  L  Mx  0,  and  the  diagram  of  velocities  is 
similar  to  that  for  the  first  set  of  moving  vanes.  If  E.2  represents  the 
efficiency  of  the  second  set  of  vanes,  then 


VI 


The  kinetic  energy  of  the  steam  leaving  the  second  set  of  vanes  is 
converted  back  into  heat,  which  is  represented  by  the  area  in  0  0"  o,  so 
that  the  total  heat  energy  of  the  steam  is  now  represented  by  the  area 


FlO.  15.  — Combined  Entropy  Temperature  and  Velocity  Diagram  of  a  Steam 
Turbine  of  Class  3. 

«AN  U2  o.  The  portion  of  this  represented  by  the  area  A  N  0.,  D  is 
converted  in  the  third  set  of  nozzles  into  kinetic  energy,  Vr,  being  pro- 
portional to  this,  the  rest  remaining  as  heat  energy. 

If  E:J  represents  the  efficiency  of  the  third  set  of  vanes,  then 


E:,= 


The  kinetic  energy  of  the  steam  leaving  the  last  set  of  vanes  may 
either  pass  away  as  such  or  be  converted  back  into  heat  energy. 

*  Some  of  this  energy  may  be  retained  in  the  kinetic  form,  as  will  be  explained 
hereafter. 
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Assuming  the  latter,  the  heat  energy  of  the  steam  will  be  increased  by 
the  amount  represented  by  the  area  o  D  D;!  d,  so  that  the  total  heat 
discharged  to  the  condenser  will  be  represented  by  the  area  a  A  T\  </. 
If  K  represents  the  efficiency  of  the  vanes  taken  altogether,  then 

E  =  V?  -  v\  +  Vj  -  v\  +  VI  -  v% 
Vf-rVj+V^ 

It  will  te  seen  that  an  ideal  steam  turbine  of  Class  2  (in  which 
vlt  v.2,  and  r..  are  all  zero)  will  absorb  of  the  whole  heat  energy  repre- 
sented by  the  area  ff  A  B  C  e  the  portion  represented  by  the  area 
A  B  C  D.  It  is  in  this  respect  the  same  as  an  ideal  steam  turbine  iif 
Class  1,  and,  as  will  be  seen  later,  is  the  same  as  an  ideal  turbine  in  any 
of  the  other  classes.  In  fact,  any  ideal  steam  engine  receiving  steam 
initially  in  the  same  condition  and  discharging  it  after  adiabatic  expan- 
sion at  the  same  final  pressure  would  te  the  same  in  this  respect. 

Fig.  15  refers  to  turbines  of  Class  3.  The  area  aABCc  represents 
the  heat  energy  supplied  to  the  nozzles.  Of  this  the  portion  represented 
by  the  area  A  B  C  D  is  converted  into  kinetic  energy,  and  the  remainder 
represented  by  the  area  a  A  D  c  passes  away  through  the  turbine 
chamber  to  the  condenser.  V,  represents  the  velocity  of  the  steam 
leaving  the  nozzles.  Vf  is  therefore  proportional  to  the  area  A  B  C  D. 
W  represents  the  velocity  of  the  first  set  of  moving  vanes,  R,  the 
velocity  of  the  steam  relatively  to  the  vanes  at  entry,  r-j  the  velocity  of 
the  steam  relative!}'  to  the  vanes  at  exit,  and  y,  the  absolute  velocity  of 
the  steam  leaving  the  vanes.  The  steam  is  then  re-directed  by  the 
fixed  vanes  to  the  second  set  of  moving  vanes,  at  which  it  arrives 
with  an  absolute  velocity  represented  by  V.,,  which  is  equal  in  magnitude 
to  Wj.  The  second  set  of  moving  vanes  has  a  velocity  W,  and  the 
ste-»m  leaves  this  second  set  with  an  absolute  velocity  i:,.  The  steam  is 
then  re  directed  by  the  next  fixed  vanes  to  the  third  set  of  moving 
vanes,  at  which  it  arrives  with  a  velocity  represented  by  V3,  which  is 
equal  in  magnitude  to  r.,.  These  moving  vanes  have  a  velocity  W,  and 
the  steam  leaves  them  with  an  absolute  velocity  r3.  If  E  represents 
the  efficiency  of  the  turbine  vanes  taken  altogether,  then 


The  additional  heat  energy  given  to  the  exhausting  steam  if  the 
kinetic  energy  of  the  steam  leaving  the  last  set  of  moving  vanes  i 
converted  back  into  heat  energy  is  represented  by  the  area  c  1)D,  d,  so 
that  the  total  heat  energy  discharged   to   the   condenser   will  be 
represented  by  the  area  a  A  Dj  d. 

Fig.  16  refers  to  turbines  of  Class  4.  The  area  o  ABCc  represents 
the  heat  energy  supplied  to  the  first  set  of  nozzles.  Of  this,  the  por- 
tion represented  by  the  area  0  B  C  B  is  converted  into  kinetic  energy, 
while  the  portion  represented  by  the  area  a  AlJRc  passes  on  as  heat 
energy  through  the  first  turbine  chamber.  The  steam  is  delivered  from 
the  first  set  of  nozzles  to  the  first  set  of  moving  vanes  with  a  velocity 
V,,  such  that  V f  is  proportional  to  the  area  Q  B  C  R.  The  steam  leaves 
the  first  set  of  moving  vanes  with  an  absolute  velocity  i\,  and  is  re- 
directed by  the  fixed  vanes  to  the  second  set  of  moving  vanes,  at  which 


Pig.  16. — Combined  Entropy  Temperature  and  Velocity  Diagram  of  a  Steam 
Turbine  of  Class  4. 

it  arrives  with  a  velocity  r2,  which  is  equal  in  magnitude  to  rv  The 
steam  leaves  the  second  set  of  moving  vanes  with  an  absolute  velocity 
v2  The  kinetic  energy  represented  by  this  is  converted  back  into  heat 
energy,  which  is  represented  by  the  area  c  R  R,  r,  so  that  the  total 
energy  supplied  to  the  second  set  of  nozzles  is  represented  by  the  area 
u  AQR|j'.  Of  this,  the  portion  represented  by  the  area  A  Q  Rj  D  is 
converted  in  the  second  set  of  nozzles  into  kinetic  energy,  and  the 
remaining  portion,  represented  by  the  area  a  A  D  r,  passes  as  heat 
through  the  seeond  turbine  chamber  to  the  condenser.  The  steam 
leaves  the  second  set  of  nozzles  and  is  supplied  to  the  third  set  of 
moving  vanes  with  a  velocity  V3,  such  that  V|  is  proportional  to  the 
area  At^RjD.  The  steam  leaves  the  third  set  of  moving  vanes  with 
an  absolute  velocity  rs,  and  is  re-directed  by  the  fixed  vanes  to  the 
fourth  set  of  moving  vanes,  at  which  it  arrives  with  a  velocity  Vj,  which 
is  equal  in  magnitude  to  v#  The  steam  leaves  the  fourth  set  of  moving 


vanes  with  an  absolute  velocity  v±.  The  additional  heat  energy  given 
to  the  exhausting  steam  if  the  kinetic  energy  of  the  steam  leaving  the 
last  set  of  moving  vanes  is  converted  back  into  heat  energy  is  repre- 
sented by  the  area  r  D  D4  d,  so  that  the  total  heat  energy  discharged  to 
the  condenser  will  be  represented  by  the  area  a  A  D4cZ. 
If  E  represents  the  efficiency  of  the  vanes  altogether,  then 

E  =  Vj-pj  +  Vj-  vl 

vi  +  n  • 

Fig.  1 7  refers  to  turbines  of  Class  5.  The  area  a  A  B  C  c  represents 
the  heat  energy  in  the  steam  entering  the  first  set  of  guide  vanes.  The 
spaces  between  these  vanes  act  as  expansion  nozzles,  and  the  portion  of 
the  heat  energy  of  the  steam  represented  by  the  area  SBCT  is  con- 
verted into  kinetic  energy.  Vj,  which  represents  the  velocity  of  the 
steam  leaving  these  vanes,  is  such  that  Vj  is  proportional  to  the  area 
SBCT.    If  W  represents  the  velocity  of  the  first  set  of  moving  vanes, 
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Steam  Turbine  of  Class  !>. 

then  Rj  represents  the  relative  velocity  of  the  steam  entering  this  set 
of  moving  vanes,  and  rj  (P  N)  represents  the  relative  velocity  which 
the  steam  would  have  on  leaving  these  moving  vanes  if  the  steam  were 
not  further  expanded. 

The  steam  is,  however,  further  expanded  in  the  spaces  between  these 
moving  vanes  before  leaving  or  just  when  leaving  these  vanes,  and  the 
portion  of  the  heat  energy  of  the  steam  represented  by  the  area 
(J  S  T  V  is  converted  into  kinetic  energy.  The  relative  velocity  of  exit 
of  the  steam  from  the  moving  vanes  is  therefore  increased  from  i\  to 
s1  (P  Q).  The  absolute  velocity  of  exit  of  the  steam  from  the  vanes  is 
therefore  represented  by  i\  (P  0).  With  this  absolute  velocity  the 
steam  enters  the  second  set  of  fixed  vanes,  where  it  is  expanded  further, 
the  portion  of  its  heat  energy  represented  by  the  area  W  U  V  X  being 
converted  into  kinetic  energy,  so  that  the  velocity  is  increased  from 
i>x  to  V2  (0  J).  With  this  latter  velocity  the  steam  engages  with  the 
second  set  of  moving  vanes.  It  would  leave  these  with  a  relative 
velocity  r2  (L  M),  were  it  not  that  it  is  again  expanded  and  the  heat 
energy  of  the  steam  represented  by  the  area  Y  W  X  Z  is  converted 
into  kinetic  energy,  so  that  the  relative  velocity  of  exit  becomes 
jj  (LH)  and  the  absolute  velocity  of  exit  t,(LK).  The  steam  is 
similarly  treated  in  the  third  set  of  fixed  vanes  and  third  set  of  moving 
vanes,  the  quantities  of  heat  energy  represented  by  the  areas  yYZz  and 
Ai/zD  being  converted  into  kinetic  energy,  and  the  steam  finally 
leaving  the  third  set  of  moving  vanes  with  an  absolute  velocity  v3  (F  G). 

If  the  kinetic  energy  corresponding  to  this  final  absolute  velocity  of 
the  steam  is  converted  back  into  heat  energy,  this  will  be  represented 
by  the  area  c  D  D:i  d,  so  that  the  total  heat  energy  discharged  to  the 
condenser  will  be  represented  by  the  area  a  A  D3  d. 

If  E  represents  the  efficiency  of  the  vanes  altogether,  then 

E  =  Vi  +  si  ~  rl  -  ^?  +  Vi  +  'l-rl -vj  +  Vj  +  »l  -  rl-vj 

V?  +  s\  -  rl  -  v\  +  VI  +  «|  -  rl  -  v %  +  V*  +  s%  +  r| 
In  turbines  of  Class  2  or  Class  4,  it  has  beeu  stated  that  the  steam 
leaving  the  vanes,  or  the  last  set  of  moving  vanes  (as  the  case  may  be), 
in  each  stage  has  its  kinetic  energy  converted  into  heat  energy.  The 
turbine  may,  however,  be  constructed  so  that  part  of  this  kinetic 
energy  remains  as  such,  and,  in  the  case  of  all  stages  but  the  last, 
passes  in  this  state  into  the  next  set  of  nozzles.  This  will  be  obvious 
from  what  has  been  said  with  regard  to  Class  5  turbines.  A  turbine  of 
Class  2  or  Class  4  does  not,  however,  owing  to  conditions  determining 
its  construction,  lend  itself  to  this  action  so  readily  as  a  turbine  of 
Class  5. 

With  turbines  of  Class  1,  if  the  direction  of  the  velocity  of  the  steam 
were  completely  reversed  in  the  turbine  buckets,  which  would  be  an 
ideal  case,  then  the  best  value  for  W  (see  fig.  13)  would  be  h  V.  In 
most  practical  cases,  the  best  value  for  W  is  rather  less  than  \  V.* 
As  V  is  often  in  the  neighbourhood  of  4,000  ft.  per  second,  very  high 
vane  speeds  are  called  for  in  this  class  of  turbine,  in  order  to  get  good 
efficiency. 

With  turbines  of  Class  2,  if  the  direction  of  the  velocity  of  the  steam 
were  completely  reversed  in  the  turbine  buckets  in  each  stage,  which 

Fur  further  discussion  on  this  question  see  "The  Steam  Turbine,"  by  R.  M. 
Ncilsun.    Longmans  and  Co.    3rd  Edition.    Page  64. 
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would  be  an  ideal  case,  then  the  best  value  fur  W1(  \V2,  etc.,  would  be 
a  V],  2  V2,  etc.  In  an  actual  practical  case  of  a  turbine  of  Class  2, 
where  the  direction  of  the  velocity  of  the  steam  is  not  completely 
reversed,  the  best  value  for  Wj,  W,,  etc.,  may  be  rather  greater  of 
rather  less  than  \  Vt,  \  V2,  etc.,  but  will  mostly  lie  a  nearly  constant 
fraction  of  V],  V2,  etc.,  in  all  the  stages  of  the  same  turbine. 

Now  \"{  is  proportional  to  the  area  L  B  C  M  (fig.  14),  and  V|  is  pro- 
portional to  the  area  N  L  M  ±  0,  and  so  on.  Now  the  areas  become 
smaller  as  the  number  of  stages  increases,  and  therefore  V^,  V2,  etc., 
are  inversely  propoi  tional  (approx.)  to  Ihe  square  root  of  the  numbtr 
of  stages.  Therefore  W„  W2,  etc,  are  approximately  inversely  pro- 
portional to  the  square  root  of  the  number  of  stages.  Therefore, 
roughly  speaking,  it  may  be  said'  that  for  a  turbine  of  Class  2  to  ha\  e 
half  the  vane  speed  that  would  be  desirable  in  a  turbine  of  Class, 1,  it 
will  require  to  have  four  stages,  and  for  it  to  have  one-fifth  of  the  vane 
speed  of  a  turbine  of  Class  1,  it  will  require  to  have  25  stages. 

With  turbines  of  Class  3,  if  the  direction  of  the  velocity  of  the  steam 
were  completely  reversed  in  each  set  of  moving  vanes,  then  each  set  of 
moving  vanes  would  withdraw  from  the  steam  a  part  of  its  velocity 
equal  to  twice  its  own  velocity.  That  is  to  say,  V]  would  be  reduced 
by  the  amount  2  \V]  at  the  first  set  of  moving  vanes,  and  the  resultant 
velocity  of  the  steam,  namely  i\  or  V2,  would  be  reduced  by  the 
amount  2  W»  at  the  second  set  of  moving  vanes,  and  so  on  ;  so  that,  if 
all  the  sets  of  moving  vanes  had  the  same  velocity,  the  best  velocity  for 
them  would  be  V]  divided  by  twice  the  number  of  moving  vanes,  or 

W  =  -Xl 

2  n  • 

where  W  =  the  velocity  of  all  the  sets  of  moving  vanes  and  n  =  the 
number  of  sets. 

W  would  therefore  be  inversely  proportional  to  the  number  of  sets 
of  moving  vanes. 

If  the  direction  of  the  velocity  of  the  steam  is  not  completely 
reversed  in  each  set  of  moving  vanes,  then  W  is  not  inversely  propor- 
tional to  the  number  of  sets  of  moving  vanes,  and  the  variance  from 
proportionality  will  in  usual  cases  be  appreciable.  For  example,  when 
two  sets  of  moving  vanes  are  employed,  W  will  have  to  be  appreciably 
greater  than  half  what  it  would  be  if  only  one  set  were  employed. 
There  are  other  important  disturbing  influences  in  turbines  of  this  class, 
such  as  the  loss  of  energy  of  the  steam  due  to  friction  and  the  escape 
of  steam  between  the  fixed  and  moving  vanes. 

Roughly  speaking,  however,  it  may  be  said  that  the  vane  speed  is 
inversely  proportional  to  the  number  of  sets  of  moving  vaue3,  and 
therefore  it  will  be  seen  that  for  a  given  vane  speed  a  tu'bine  of  Class  3 
can  have  a  very  much  shorter  axial  length  than  a  turbine  of  Class  2. 

With  turbines  of  Class  4  it  will  be  obvious  from  what  has  already 
been  said  that,  roughly  speaking,  the  vane  speed  is  inversely  pro- 
portional to  the  number  of  sets  of  moving  vanes  in  each  stage  multiplied 
by  the  square  root  of  the  number  of  stages. 

With  turbines  of  Class  5,  if  the  areas  U  S  T  V,  W  U  V  X,  etc.  fig.  17, 
are  equal  to  each  other,  the  maximum  velocities  attained  by  the  steam 
in  passing  between  the  sets  of  fixed  vanes  and  through  all  the  sets  of 
moving  buckets  (relatively  to  the  buckets)  can  lie  arranged  to  be  all 
approximately  the  same. 

Under  these  conditions  the  vane  speed  for  given  velocities  Vj,  V2. 
etc.,  will  be  double  in  a  Class  5  turbine  what  it  is  in  a  Class  2  turbine. 
The  velocities  Vlt  V2,  etc.,  will,  however,  in  a  Class  5  turbine  be  not 
much  more  than  half  what  they  will  be  in  a  Class  2  turbine  having  the 
same  number  of  sets  of  moving  vanes,  so  that  the  vane  speed  in  a  Class  5 
turbine  will  not  be  much  greater  than  in  a  Class  2  turbine  for  the  same 
number  of  sets  of  moving  vanes  ;  and  the  vane  speed  will  be,  as  in  a 
Class  2  turbine,  inversely  proportional  to  the  square  root  of  the  number 
of  moving  vanes.  It  must  be  remembered  that  frictioual  and  leakage 
losses  are  here  ignored. 

It  will  have  been  noticed  that  in  all  the  Classes  of  turbines  dealt 
with,  the  heat  energy  of  the  steam  is  converted  into  kinetic  energy 
before  it  is  utilised  by  the  turbine.  This  is  necessarily  the  case,  as  a 
turbine  acts  by  the  change  of  momentum  of  the  fluid,  and  change  of 
momentum  involves  velocity,  but  does  not  involve  heat.  This  conversion 
of  the  heat  energy  of  steam  into  kinetic  energy  may  appear  at  first  to 
be  a  phenomenon  peculiar  to  the  steam  turbine  and  to  be  a  complicated 
physical  question.  The  advent  of  the  steam  turbine  has  certainly 
brought  the  question  into  prominence,  and  there  is  much  yet  to  be 
learned  about  the  matter,  but  there  is  nothing  new  or  complicated  or 
difficult  about  the  main  principle  of  the  theory. 

In  reciprocating  steam  engines  the  piston  and  other  reciprocating 
parts  start  at  the  beginning  of  the  outward  stroke  with  no  velocity  and 
gradually  acquire  velocity,  until  a  maximum  velocity  is  atta'ned  near 
ihe  midule  of  the  stroke.  The  velocity  then  decreases  until  it  is  zero 
at  the  other  end  of  the  stroke.  That  is,  the  reciprocating  parts  acquire 
kinetic  energy  during  the  first  pait  of  the  stroke  and  give  it  up  during 
the  last  part  of  the  stroke.  The  kinetic  energy  acquired  is  got  from 
the  heat  in  the  steam  ;*  the  kinetic  energy  given  up  is  presented 
(minus  frictional  losses)  to  the  crank  shaft. 

In  a  reciprocating  steam  engine,  therefore,  a  certain  amount  of  the 
heat  energy  of  the  steam  is  converted  into  mechanical  energy  as  a  step 
towards  its  utilisation.    In  gas  engines  of  the  old  "  shooter  "  or  free 

*  If  the  steam  is  being  generated  in  the  boiler  as  fast  as  it  is  being  admitted 
to  the  cylinder,  then,  before  the  point  of  cut-off,  it  might  be  said  that  the  energy 
ingot  from  the  heat  applied  to  the  water  in  the  boiler.  This  dues  not,  however, 
really  affect  the  argument. 


piston  type,  now  obsolete,  a  still  better  example  is  found  of  the  con- 
version of  the  heat  energy  of  a  fluid  into  kinetic  energy,  as  a  step 
towards  its  utilisation  in  an  engine.  In  these  "  shooter  "  engines  (the 
Otto  and  Langen  is  the  best  known)  there  was  no  direct  transference 
whatever  of  the  pressure  of  the  gas  to  the  shaft,  as  the  piston  was 
quite  free  during  the  explosion  stroke.  In  a  gun,  which  is  a  form  of 
heat  engine,  all  the  heat  energy  of  the  gas  which  is  utilised  is  employed 
in  giving  kinetic  energy  to  the  projectile,  and  the  useful  work  (if  it  can 
be  called  so)  is  obtained  from  this  kinetic  energy. 

In  a  steam  turbine  steam  expands  in  a  nozzle,  or  in  a  space  which  act  s 
as  a  nozzle,  and  some  of  the  heat  energy  of  the  steam  is  converted  into 
kinetic  energy.  Every  particle  of  this  steam  expands,  as  does  the 
steam  in  a  reciprocating  steam  engine,  or  the  gas  in  a  gas  engine  or 
gun;  but  the  piston  or  projectile  consis's  of  steam,  or  steam  and 
water,  instead  of  metal.  Every  [  article  of  steam  in  expanding  acts  on 
the  particle  in  front  of  it  to  increase  its  velocity. 

(  To  be  continued.) 


The  collier  Kharki  is  to  be  converted  into  an  oil-tank  ship 
for  supplying-  ships  at  sea. 

The  fitting  of  the  battleship  King  Edward  VII.,  at  Devon- 
port,  with  an  alternative  scheme  of  working  the  boilers  with 
liquid  fuel  has  necessitated  considerable  alterations  and 
additions,  which  will  not  only  add  greatly  to  the  estimated 
cost  of  construction,  but  will  delay  her  completion  for  some 
weeks.  It  is  considered  that  this  work  will  occupy  the  engineers' 
contractors  nearly  the  whole  of  February.  The  constructive 
departments  have  had  to  cut  out  portions  ol  the  fore-and-aft  bulk- 
heads for  the  reception  of  force-pumps  for  bringing  the  oil  from 
the  '  double  bottoms  (which  will  reduce  the  coal-carrying 
capacity),  and  also  to  test  the  capability  of  the  cellular  double 
bottoms  to  resist  the  pressure  of  the  oil,  and  to  provide  beds 
for  the  various  cocks  and  valves  necessary  for  the  innovation. 
New  furnaces  for  all  the  boilers,  which  comprise  ten  Babcock 
and  Wilcox  and  six  of  the  Scotch  cylindrical  type,  have  also 
had  to  be  provided.  The  heat-combustion  chambers  have  all 
had  to  be  fitted  with  fire  brick  of  a  special  make,  and  the 
necessary  valves  and  pipes  fitted  to  the  fronts  of  the  boilers. 
The  work  is  being  pushed  forward  by  both  the  contractors 
and  the  dockyard  with  commendable  speed,  and  there  is  little 
doubt  that  it  will  be  completed  in  the  time  required.  The  whole 
of  the  trials  of  the  engines  and  boilers  have  been  most  successful. 
The  work  on  the  battleships  Victorious  and  King  Edward  VII. 
is  to  be  pressed  forward  as  rapidly  as.  possible,  and  overtime, 
if  necessary,  is  to  be  worked,  in  order  that  the  ships  may  be 
completed  for  sea. 

The  battleship  Magnificent  will,  it  is  expected,  leave  Devon- 
port  about  February  6th,  and  will  not  return  until  about  June 
next.  The  completion  of  the  work  of  supplying  her  with  oil 
fuel  is  to  be  deferred  until  she  returns,  and  she  will  then 
remain  in  the  port  about  eight  weeks. 

Although  several  of  the  warships  in  course  of  construction 
at  contractors'  yards  are  being  fitted  with  storage  tanks  for 
liquid  fuel,  it  cannot  be  said  that  its  utilisation  has  yet  jDassed 
the  experimental  stage.  It  is  true  that  some  vessels  now  use 
liquid  fuel,  but  merely  as  an  alternative,  and  then  only  for  the 
auxiliary  boilers.  Crude  oil,  with  a  low  flash  point,  is  used 
for  the  purpose,  and  ignition  is  caused  by  heated  furnace  bricks. 
Its  storage  presents  considerable  difficulty,  not  unattended  with 
danger,  and  instead  of  presenting,  as  coal  does,  a  considerable 
protection  against  gun  fire,  it  would  probably  accentuate  the 
risks  possible  by  the  explosions  of  shells  in  the  bunkers  and 
tanks. 


The  King's  new  yacht  will  be  fitted  with  steam  turbine 
machinery.  Leading  shipbuilders  have  been  invited  to  submit 
designs  and  tenders  for  the  construction  of  the  vessel.  This 
yacht  is  not  to  take  the  place  of  the  Victoria  and  Albert,  com- 
pleted in  1899  at  the  Pembroke  Dockyard.  She  is  to  be  smaller, 
the  length  suggested  being  310  ft.,  as  compared  with  490  ft. 
over  all  and  380  ft.  between  perpendiculars  in  the  case  of  that 
vessel,  and  250  ft.  in  the  case  of  the  Osborne.  The  draught 
will  be  less,  141-  ft.,  against  18  ft.  for  the  later  vessel  and 
14  ft.  10  in.  for  the  Osborne,  while  the  displacement  is  to  be 
2,000  tons,  as  against  4,700  tons.  But  the  sea  speed  will  be 
as  great.  The  full  speed  is  to  be  18$  kuots  as  a  mean  of  six 
runs  over  the  measured  mile.  The  vessel  will  thus  be  sufficiently 
large  and  fast  to  meet  all  the  requirements  of  a  yacht  for  over- 
sea work. 
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Barrow-in-Furness- — The  trade  in  hematite  pig  iron  5s 
in  a  better  condition  at  the  present  time  than  it  has  been  for 
some  considerable  period.  As  an  indication  of  this,  it  may 
be  said  that  last  week  over  6,000  tons  more  metal  was  exported 
from  West  Coast  ports  than  in  the  corresponding  week  last 
year.  Steel  rails  are  in  good  demand,  and  there  is  every 
prospect  that  the  Barrow  rail  mills  will  be  employed  on  present 
contracts  for  some  considerable  time.  Ship  plates  and  ship- 
building material  in  general  cannot  boast  of  any  healthy 
demand.  At  the  Naval  Construction  Works  work  is  being  con- 
centrated on  the  Japanese  battleship  Katori,  and  efforts  are 
being  put  forward  to  finish  this  boat  as  soon  as  possible.  Many 
interesting  features  will  be  embodied  in  this  boat,  notably  the 
employment  of  electrical  power  as  a  stand-by  to  the  usual 
hydraulic  in  the  12  in.  barbettes.  These  12  in.  guns  have  also 
a  higher  elevation  than  any  in  the  British  service,  thus  giving, 
of  course,  a  longer  range  to  the  Japanese  ship's  guns.  This 
was  resolved  upon  soon  after  the  opening  of  hostilities  at  Port 
Arthur,  as  a  result  of  experience  in  the  range  of  t he  12  in. 
naval  guns  operating  against  that  fort.  The  Vickers  Company 
have  received  and  are  working  on  several  orders  for  gun  mount- 
ings, both  12  in.  and  92  in.,  for  the  'Lord  Nelson"  class  of 
battleship.  It  is  notable  that  the  Admiralty  have  at  last 
adopted  the  45  calibre  gun  in  their  12  in.  barbettes,  and  the 
"  Lord  Nelson  "  class  are  the  first  British  ships  having  12  in. 
4.3  calibre  guns.  Previously  they  have  had  their  12  in.  guns 
only  40  calibre.  Of  course,  the  longer  gun  gives  more  accurate 
firing.  Submarines  A6  and  A7  were  launched  last  week. 
Several  are  under  construction,  and  many  others  are  being  laid 
down.  A5  went  through  some  sea  trials  last  week,  and  although 
the  actual  results  are  kept  secret,  yet  they  are  reported  to  be 
highly  satisfactory.  The  steamer  Reindeer,  of  Milford,  arrived 
at  the  Barrow  yard  on  the  26th  January.  She  is  to  have  new 
boilers  fitted.  Another  interesting  repair  job  at  present  in 
hand  is  a  Fleetwood  dredger.  She  has  a  big  hole  in  her  hull, 
and  has  been  submerged.  The  Dufferin  trials,  which  were  pro- 
ceeding as  we  wrote  last  month's  notes,  are  now  completed,  and 
the  vessel  is  back  again  in  Barrow.  Her  trials  were  highly 
satisfactory.  The  contract  with  the  Indian  Government  called 
for  a  speed  of  18  5  knots.  This  was  easily  attained,  the  vessel 
doing  18'9  knots,  her  engines  indicating  9,975.  We  subjoin 
chief  dimensions  of  this  boat,  although  we  have  previously  given 
them  in  these  columns:  Length,  437  ft.;  beam,  52  ft.  6  in. ; 
displacement,  7,340  tons;  engines,  twin-screw  triple-expansion. 
The  scout  H.M.S.  Sentinel  is  still  on  her  trials.  She  has  up 
to  the  present  done  her  contract  speed  of  25  knots.  The  other 
scout  which  Vickers  are  building,  H.M.S.  Skirmisher,  is  well 
in  hand,  and  this  may  be  also  applied  to  the  "  Duke  of  Edin- 
burgh "  class  cruiser,  H.M.S.  Natal. 

Dundee- — Work  in  the  various  yards  and  shops  is  now  in 
full  swing  after  the  Christmas  and  New  Year  holidays,  although 
one  or  two  of  the  shipyards  are  working  reduded  hours  on 
account  of  the  decreased  hours  of  daylight  and  material  not 
coming  forward.  There  are  no  new  contracts  to  report,  the 
fitting  out  of  new  vessels  and  the  repairing  of  old  ones  giving 
employment  to  a  large  number  of  workmen.  The  new  steamer 
Dundonian,  built  by  the  Caledon  Company,  and  engined  by 
the  same  firm,  had  a  successful  sea  trial  last  month,  and  at 
once  left  on  her  maiden  voyage  to  the  River  Plate ;  the  ferry 
steamer  Kharpur,  also  from  the  Caledon  yard,  and  which  should 
have  left  in  September  or  October  for  Calcutta,  has,  after 
extensive  alterations  on  the  engines  and  paddle  wheels,  as  well 
as  exhaustive  trials,  only  sailed  from  the  Tay  lately.  The 
Kharpur  had  to  bear  the  brunt  of  the  recent  heavy  gales,  and, 
as  the  whole  of  the  crew  are  local,  there  was  much  anxiety 
among  their  friends  and  relatives  when  the  vessel  was  reported 
as  being  seen  in  the  Channel  signalling  "  Not  under  control." 
The  Kharpur,  however,  managed  to  weather  the  storm,  and  is 
now  lying  in  Falmouth  Harbour  waiting  a  favourable  oppor- 
tunity to  get  across  the  dreaded  Bay  of  Biscay.  The  Messrs. 
Gourlay  Brothers  are  busy  in  their  foundry  completing  the 
large  high-speed  engine  for  a  Midland  power  station,  as  well  as 
the  machinery  for  the  Den  of  Kelly,  which  is  to  be  launched 
about  the  3rd  of  February.  In  the  Caledon  yard,  and  in  that 
company's  foundry  at  Liiybank,  work  is  being  carried  on  at 
the  building  of  the  hull  of  the  new  steamer  for  the  Edinburgh 
and  London  Company,  as  well  as  on  the  powerful  engines  and 
large  boilers  for  the  same  vessel.  At  the  Britannia  Engineer- 
ing Works  (Cooper  and  Greig)  work  is  not  so  plentiful,  the  firm 
just  having  finished  some  large  contracts,  amongst  which  was 
the  salvage  steamer  Finisterre,  built  by  the  Dundee  Ship- 
builders' Company,  and  is  now  on  the  passage  to  Corunna,  where 
she  will  be  stationed.  The  Dundee  Shipbuilders'  Company 
have  this  week  launched  the  Mercury,  a  coasting  steamer  built 


to  the  order  of  D.  and  J.  Nicol,  a  local  firm.  The  recently- 
purchased  relief  vessel  Morning  is  expected  to  arrive  at  this 
port  during  next  week,  and  the  Dundee  Shipbuilders'  Company 
have  secured  the  contract  to  make  and  fit  her  with  tanks  and 
transform  her  into  a  whaler.  Some  of  the  land  shops  are  busy, 
having  got  a  large  order  for  textile  machinery  for  India  and 
other  foreign  States,  so  that  on  the  whole  work  both  in  the  yards 
and  foundries  may  be  put  as  plentiful.  The  prospects  of  new 
orders  are  good;  in  fact,  the  Montrose  Shipbuilding  Company 
having  booked  an  order  for  two  coasting  steamers  on  the  26th  of 
last  month. 


THE  ELECTRICAL  OPERATION  OF  TEXTILE 
FACTORIES.* 

(Concluded  from  page  127.) 

Centralisation  op  Power. 

A  matter,  upon  which  there  should  be  room  for  profitable 
discussion  is  that  of  the  advisability  or  otherwise  of  mills  taking 
power  from  a  large  power  station.  It  is  a  subject  which  is  of 
very  considerable  importance  and  worthy  of  the  most  careful 
consideration.  In  America  the  tendency,  where  mills  are  fairly 
closely  grouped,  is  certainly  towards  the  supply  being  given 
from  one  large  station,  which,  from  the  condition  of  things, 
can  be  operated  at  a  lower  total  cost  per  unit  than  can  several 
isolated  plants.  This,  of  course,  is  largely  due  to  the  reduced 
capital  charges  per  kilowatt  installed  with  a  very  large  j)lant. 

It  is  obvious  from  the  figures  given  before  that  a  cotton 
mill  in  this  country  is  producing  its  own  power  very  ehea2>ly, 
and  the  question  which  becomes  of  importance  is,  Can  a  large 
power  station,  allowing  for  the  capital  charges  on  its  mains, 
supply  energy  at  sufficiently  low  rates  to  make  it  worth  the 
while  of  a  mill  company  to  take  power  from  it?  It  certainly 
would  appear  as  if,  in  a  district,  say,  like  Bolton  and  the 
surrounding  townships,  or  Oldham,  it  should  be  possible  for 
a  very  large  generating  station  to  be  able  to  work  more 
cheaply  than  individual  mill  plants  can,  and  in  consequence 
to  be  able  to  supply  the  mills  with  energy.  As,  of  course, 
the  mills  are  only  running  during  the  clay  time,  the  load  fa'ctor 
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on  the  station  from  the  mills  alone  would  not  be  very  high  ;  but 
if,  by  the  offer  of  special  terms,  other  manufacturers  could  be 
induced  to  take  uower  when  the  mills  were  stopped,  such  a 
station  should  be*  able  to  produce  at  extremely  low  rates  per 
unit.  ,  . 

The  advantages  of  the  centralisation  of  power  are  obvious, 
particularly  in  the  reduction  of  the  capital  cost  per  spindle 
of  the  mill;  the  reduction  of  the  chance  of  stoppage  through 
breakdown,  and  freeing  him  from  anxiety  about  fluctuations 
in  the  urice  of  fuel,  strikes,  etc.  If  the  mill  were  able  to 
purchase  current  at  a  price  as  low  as  it  could  generate  it,  the 
question  would  have  the  very  serious  consideration  of  aU 
persons  building  new  mills  or  having  to  consider  the  question 
of  installing  new  plant. 

Assuming  that  in  a  mill  of  100,000  mixed  mule  and  ring 
spindles  the  total  cost  Tier  spindle,  including  the  power  plant 
and  motors,  works  out  at  28s.  per  spindle,  the  total  cost  oi  the 
mill  would  therefore  be  about  £140,000.  If,  by  eliminating  the 
main  generating  plant,  an  amount  of  £10,000  could  be  saved, 
which  would  be  something  like  the  amount,  the  cost  could  be 
reduced  to  26s.  ner  spindle.  The  £10,000  saved  on  the  main 
generating  plant" would  enable  the  company  to  put  m  a  little 
over  7,500  extra  spindles,  representing  an  increase  of  7\  per  cent 
in  the  production  capacity  of  the  mill  on  the  same  capital. 
Assuming,  again,  that  the  standing  charges  of  the  mill  repre- 
sent 12  per  cent  of  the  production  costs,  the  increase  m  the 

*  Abstract  of  paper  read  before  the  Manchester  Section,  Institution  of  Electrical 
Engineers,  January  17th,  1905,  by  Mr.  H.  W.  Wilson. 
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number  of  spindles  would  reduce  the  cost  per  pound  by  0  9 
per  cent.  The  result  would  be,  therefore,  that  the  mill  would 
have,  on  the  same  nominal  capital,  an  increase  of  7£  per  cent 
in  production,  and  about  0"9  per  cent  reduction  in  its  manu- 
facturing costs. 

Concerning:  the  ninth  item  on  the  list  of  advantages  claimed 
by  advocates  of  electrical  driving,  namely,  the  possibility  of 
checking  the  production  of  each  department  of  the  mill  from 
day  to  day.  In  the  United  States  Mr.  Sidney  B.  Paine,  of  the 
General  Electric  Co.,  has  made  a  number  of  experiments  in  various 
mills  in  order  to  ascertain  how  much  the  power  consumption 
of  the  different  departments  varied  during  the  course  of  the 
day.  The  recording  wattmeter  diagrams  which  he  obtained 
exhibited  some  very  interesting  results,  and  he  has  been  able 
to  point  out  to  various  mill  owners  in  some  cases  that  they 
were  short  of  machines  of  one  class  and  had  too  many  of  a 
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different  class,  these  facts  being  deduced  from  the  results  shown 
qb  the  diagrams.  It  was  also  found  that,  even  in  the  best 
managed  mills,  there  was  a  great  tendency  for  energy  demand 
to  fall  off  as  meal  hours  approached.  It  is  obvious  that  if  all  the 
machines  in  a  room  are  running  at  their  full  capacity  up  to  the 
time  of  stopping  the  power  demand  should  remain  practically 
constant,  and  if  the  load  diagram  indicates  that  the  demand 
commences  to  fall  off  somewhere  about  ihalf  an  hour  before 
the  time  of  stopping  it  is  apparent  that  some  of  the  machines 
must  be  running  below  their  full  capacity.  The  mill  managers 
to  whom  these  results  were  pointed  out  were  at  first  quite  certain 
that  there  must  be  some  mistake  in  the  wattmeter  records, 
as  such  results  as  thase  were  not  possible  in  mills  under  their 
supervision,  but  it  was  found  on  further  inquiry  into  the  matter 
that  a  higher  output  could  be  maintained.  This  conclusively 
showed  the  advantage  to>  be  gained  from  the  adoption  of 
electrical  power,  and  the  proper  registration  of  the  amount 
taken  by  the  different  departments,  and  a  time  record  of  the 
quantity  used. 


LLOYD'S    REGISTER    REPORT    OF  SHIP- 
BUILDING   IN  1904. 

The  following  figures,  taken  from  this  report,  show  that 
the  United  Kingdom  built  nearly  twice  as  large  a  tonnage 
of  steamers  as  all  the  other  countries  together,  and  that, 
including  sailing  ships,  this  country  launched  three-fifths 
of  the  tonnage  added  to  the  world's  mercantile  marine  last 
year. 

Merchant  Vessels  Launched  in  1904. 


Steam. 

Sail. 

No. 

Tonnage. 

No. 

Tonnage. 

United  Kingdom   

013 

1,171,375 

99 

33,787 

Colonies  and  foreign  countries 

570 

02(i,190 

3C1 

15H,583 

World's  total   

1,163 

1,797,51)5 

460 

190,370 

Even  if  we  add  new  warships — with  127,175  tons  for 
tli is  country  and  307,831  tons  for  the  rest  of  the  world — 
the  total  British  output  of  1,332,337  tons  considerably 
exceeds  the  total  foreign  output  of  1,090,604  tons. 

Our  chief  rivals  in  shipbuilding  are  a  very  long  way 
behind.  The  United  States  with  238,518  tons,  Germany 
with  202,197  tons,  and  France  with  81,245  tons  of  new 


merchant  shipping  in  1904,  between  them  did  not  build 
as  large  a  tonnage  as  was  -produced  at  our  Newcastle, 
Sunderland,  Middlesbrough,  and  Stockton  yards  alone. 

Despite  the  vast  totals,  last  year  was  not  a  very  good 
one  for  the  shipbuilding  industry,  as  compared  with  the 
years  of  great  prosperity  just  before  and  during  the  South 
African  war.  But  1904  showed  an  improvement  on  1903, 
and  the  amount  of  work  now  in  hand  in  our  shipyards  is 
larger  by  151,000  tons,  or  17  per  cent,  than  it  was  a  year 
ago.  Foreign  shipbuilders  underwent  a  similar  experience, 
as  might  have  been  expected.  Protection  did  not  prevent 
them  from  feeling  the  depression  in  the  shipping  trade. 

The  statistics  once  more  illustrate  the  growth  in  the 
size  of  steamers.  In  1892-5  only  eight  vessels  of  6,000  tons 
and  upwards  were  launched  yearly  on  an  average  in  our 
shipyards.  For  4900-3  the  average  yearly  number  of  these 
leviathans  was  39.  Last  year  15  steamers  of  6,000  tons 
or  more  were  launched,  and  25  are  now  building,  eight  of 
which  are  of  over  15,000  tons  each.  The  growing- 
popularity  of  the  turbine  is  shown  by  the  fact  that  13 
vessels  fitted  with  the  new  engines  were  launched  in  1904, 
including  the  Victorian  and  Virginian,  of  11,000  tons 
apiece.  There  are  now  building  seven  large  steamers  which 
will  lie  propelled  by  steam  turbines. 


The  U.S.  Navy  Department  has  established  a  well-equipped 
school  at  the  Brooklyn  Navy  Yard  for  instruction  in  wireless 
telegraphy. 

The  De  Forest  Company  is  introducing  a  "  ship  localise " 
designed  to  indicate  to  a  captain  the  distance  of  his  ship  from 
a  danger  point,  and  advise,  him  of  the  direction  of  the  rock 
or  shoal. 

The  Marconi  Company  has  entered  into  an  agreement  with 
the  White  Star  Line  for  the  equipment  of  six  of  their  vessels 
with  Marconi  wireless  apparatus.  The  names  of  the  vessels 
to  be  fitted  are  the  Oceanic,  Celtic,  Baltic,  Cedric,  Majestic, 
and  Teutonic.  When  these  boats  have  been  equipped, 
practically  all  the  Atlantic  liners  of  the  first-class  shipping 
companies  will  be  carrying  Marconi  apparatus. 

It  is  reported  in  Devonport  Dockyard  that  the  wireless 
telegraphy  apparatus  which  was  taken  out  of  battleships  except 
flagships  is  to  be  replaced  at  an  early  date.  The  Admiralty's 
decision  is  due  to  the  successful  tests  of  improvements  recently 
introduced.  Wireless  telegraphy  apparatus  is  also  to  be  fitted 
to  the  leaders  of  divisions  in  the  new  cruiser  squadron. 

An  agreement  was  signed  between  the  Italian  Government 
and  the  Marconi  Company  for  the  construction  of  a  powerful 
station  at  Coltano,  intended  to  communicate  with  stations  in 
Great  Britain,  Erythrea,  the  Netherlands,  and  other  counti'ies. 

Brazilian  Wireless  Telegraphy. — The  Brazilian  Govern- 
ment has  concluded  a  contract  with  Messrs.  Siemens  and  Halske 
for  the  installation  of  two  wireless  telegraph  stations — one  on 
the  island  of  Cobras,  and  the  other  on  the  cruiser  Biachnelo. 

Captain  Lionel  James,  in  a  paper  read  recently  before  the 
Society  of  Arts,  gave  an  interesting  account  of  the  De  Forest 
wireless  telegraphy  station  which  he  established  at  Wei-hai-wei 
for  the  Times  in  the  early  months  of  the  war,  and  of  his 
experiences  of  its  working.  He  mentioned  the  various  messages 
which  he  was  able  to  transmit  in  March  and  April  last,  some  of 
them  from  distances  exceeding  130  miles,  and  stated  that  on 
the  occasion  when  a  Russian  battleship  was  sunk  with  Admiral 
Makaroff  on  board  the  message  to  the  Times  announcing  the 
event  reached  the  office  of  the  paper  in  a  couple  of  hours,  and, 
allowing  for  the  difference  of  time,  the  engagement  was  reported 
in  London  six  hours  before  it  began.  Imperfect  as  the  full 
development  of  wireless  telegraphy  still  was,  yet  in 
its  present  form  it  had  sufficiently  advanced  to  be  reckoned 
as  an  important  adjunct  to  journalistic  communication.  The 
reason  why  the  Times  system  ceased  was  because  the  Japanese 
authorities  recognised  that  the  existence  of  a  possible  channel 
of  leakage  of  information  represented  a  flaw  in  their  plan  of 
campaign.  The  possibilities  and  dangers  of  wireless  telegraphy 
were  so  great  that  in  future  all  wireless  communications  during 
naval  and  military  operations  would  be  controlled  by  inter- 
national law. 
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LAUNCHES  AND  TRIAL  TRIPS. 


Murihiku- — The  now  combined  bucket  and  pump  hopper 
dredger  .Murihiku,  built  by  Messrs.  Win.  Simons  aud  Company 
Limited,  of  Renfrew,  to  the  order  of  the  Agent-General  for 
New  Zealand,  has  completed  all  her  contract  dredging  and 
steaming  trials  with  most  satisfactory  results,  notwithstanding 
the  fact  that  the  trials  were  carried  out  in  very  boisterous 
weather  and  rough  water.  At  the  bucket-dredging  trials  the 
hopper  was  completely  filled  in  25  per  cent  less  time  than 
stipulated  by  the  contract.  The  pumping  trials  were  equally 
satisfactory.  The  speed  trials,  which  have  a  result  of  over  7$ 
knots  per  hour,  also  exceeded  the  contract  requirements.  The 
Murihiku  is  fitted  with  the  builders'  patent  arrangement  of 
overside  hopper  discharging  apparatus,  which  permits  of  the 
contents  of  the  hopper  being  discharged  ashore  through  a  float- 
ing pipe  line  for  land  reclamation.  For  the  purpose  of  testing 
this  apparatus  the  dredger  returned  to  the  dredging  site,  when 
the  load  of  soft  clay  raised  by  the  buckets  was  very  rapidly 
delivered  overboard. 

La  Madona-— A  large  passenger  steamer  was  launched  on 
Monday,  the  23rd  alt.,  by  Swan,  Hunter,  and  Wigham 
Richardson  Limited,  which  is  being  built  for  the  Richmond 
Steamship  Company  Limited.  The  steamer  is  built  of  steel, 
and  fitted  with  twin  screws.  She  is  430  ft.  in  length  between 
perpendiculars  by  48  ft.  beam,  and  is  being  built  to  take  the 
highest  class  in  the  Bureau  Veritas  register.  The  accommo- 
dation for!  first-class  passengers  and  a  large  number  of  emigrants 
is  very  complete,  and  nothing  has  been  omitted  which  will 
tend  to  their  comfort.  The  steamer  is  to  be  propelled  by  twin- 
screw  triple-expansion  engines,  which  are  also  being  constructed 
by  Swan,  Hunter,  and  Wigham  Richardson  Limited,  and  are 
expected  to  drive  the  vessel  at  a  speed  of  16  knots  per  hour. 
As  the  vessel  left  the  ways  she  was  named  La  Madona,  the 
christening  ceremony  being  gracefully  performed  by  Mrs. 
Tweedy,  of  Kelso  House,  Newcastle-on-Tyne. 

Hythe- — Messrs.  William  Denny  and  Brothers,  Dumbarton, 
launched,  on  January  24th,  the  steel  twin-screw  steamer  Hythe, 
built  by  them  for  the  South-Eastern  and  Chatham  Railway 
Company.  The  moulded  dimensions  of  the  vessel  are  195  ft. 
by  28  ft.  by  15  ft.  She  has  been  specially  designed  to  suit  the 
requirements  of  the  company's  cross-channel  cargo  service.  As 
much  of  the  cargo  carried  is  of  a  bulky  nature,  the  vessel  has 
exceptionally  large  hatchways,  fitted  with  powerful  winches. 
The  space  underneath  the  bridge  is  arranged  foK-the  accommoda- 
tion of  horses,  portable  stalls  being  fitted  of  special  construction 
to  ensure  their  safe  transit.  The  vessel  is  fitted  with  steam 
and  hand  steering  gear  by  Messrs.  Bow,  McLachlan,  and 
Company,  and  windlass  and  capstan,  which  are  situated  on 
the  forecastle  head,  by  Messrs.  T.  Reid  and  Sons.  The  pro- 
pelling machinery,  which  is  being  supplied  by  Messrs.  Denny 
and  Company,  Dumbarton,  will  be  of  sufficient  power  to  give  a 
speed  of  at  least  15  knots  on  service. 

Archibald  Russell-— Scott's  Shipbuilding  and  Engineering 
Company,  Greenock,  launched,  on  January  24th,  a  four-masted 
-ailing  ship  of  2,300  tons  register,  which  has  been  built  to 
the  order  of  Messrs.  J.  Hardie  and  Company,  shipowners, 
Glasgow.  The  dimensions  of  the  vessel  are:  Length,  291ft.; 
breadth,  43  ft.  3  in.;  and  depth,  24  ft.  1  in.  As  the  vessel  left 
the  ways  she  was  named  Archibald  Russell. 

Clan  Maclean-— On  January  23rd  Messrs.  W.  Doxford  and 
Sons  Limited  launched  the  large  turret-deck  steamer  Clan 
Maclea'i  from  their  yard  at  Pallion.  The  vessel  is  built  to  the 
order  of  the  Clan  Line  Steamers  Limited  (Messrs.  Cayzer. 
Irvine,  and  Company),  Glasgow,  and  is  a  duplicate  of  several 
vessels  already  launched  and  of  others  in  hand  for  the  same  firm. 
The  length  is  405  ft.,  breadth  50  ft.,  and  moulded  depth  29  ft.. 
with  a  dead-weight  capacity  of  7,000  tons.  Messrs.  Doxford 
have  supplied  the  engines,  which  have  cylinders  27iin.,  45iin., 
and  75  in.,  by  54  in.  stroke,  and  with  three  boilers  14  ft.  8  in. 
diameter  and  lift.  9  in.  in  length. 

Bosanka- — On  January  23rd  there  was  launched  from  the 
yard  of  the  Northumberland  Shipbuilding  Company  Limited, 
Howdon,  a  steel  screw  steamer  built  to  the  order  of  the 
Navigazione  a  Vapore  "  Napried,"  Ragusa,  Dalmatia.  The 
steamer  is  351ft.  long  by  46  ft.  10  in.  beam  by  27  ft.  4  in. 
deep.  The  machinery"  will  be  supplied  by  the  North-Eastern 
Marine  Engineering  Company  Limited,  consisting  of  engines 
with  cylinders  24  in.,  40  in.,  and  65  in.,  by  45  in.  stroke,  with 
two  large  steel  boilers,  15  ft.  9  in.  by  10  ft.  6  in.,  of  1601b. 
working  pressure.  The  steamer  will  carrv  about  6.000  tons 
loaded,  and  is  expected  to  steam  about  10  knots.  The  vessel 
was  named  Bosanka. 

Delmira  — On  January  23rd  Messrs  Short  Brothers  Limited 
launched  from  their  yard  at  Pallion.  Sunderland,  the  steamship 
Delmira,  built  to  the  order  of  the  Strathclyde  Steamship  Com- 
pany Limited,  of  which  Messrs.  W.  Lowden  and  Company, 
Liverpool,  are  the  managers.    The  dimensions  of  the  vessel  are: 


Length,  364  ft.;  beam,  45  ft.;  and  depth  moulded,  27  ft.  9  in. 
The  machinery  of  the  vessel  is  being  constructed  by  Messrs. 
George  Clark  Limited,  of  Sunderland,  with  cylinders  24£  in., 
40  in.,  and  66  in.  diameter,  by  45  in.  stroke,  driven  from  two 
large  boilers  of  180  1b.  pressure. 

Mercury. — A  steamer  for  the  coasting  trade  was  launched 
at  Dundee  on  January  24th  for  Messrs.  D.  and  J.  Nicol, 
Dundee.  The  steamer  was  named  Mercury,  and  has  been  con- 
structed by  the  Dundee  Shipbuilders'  Company  Limited,  and 
her  dimensions  are  as  follow:  Length,  145ft.;  breadth,  25ft.; 
depth,  lift.  6  in.;  the  gross  tonnage  being  about  370.  The 
machinery  is  to  be  supijlied  by  Messrs.  Menzies  and  Company, 
Leith. 


NAVAL  NOTE. 
Sentinel- — The  Sentinel,  one  of  the  new  "  scouts,''  com- 
pleted her  official  steam  trials  on  January  28th,  during  which 
she  maintained  a  speed  throughout  an  eight-hour  test  of  25'249 
knots.  This  is  a  quarter  of  a  knot  in  excess  of  the  guarantee 
given  by  the  contractors,  Messrs.  Vickers,  Sons,  and  Maxim. 
The  full-speed  trials  were  of  a  severe  character.  At  the 
beginning  of  the  eight-hour  full-speed  trial  it  was  stipulated 
that  the  vessel  must  make  six  runs  over  the  measured  mile 
within  an  hour  and  a.  half,  and  that  the  average  number  of 
revolutions  per  minute  to  give  the  speed  of  25  knots  should  be 
maintained  for  the  remaining  6J-  hours  of  the  test.  The  ship 
was  loaded,  in  accordance  with  the  terms  of  the  contract,  with 
all  war  stores.  The  sea  was  rough,  and  the  wind  was  of  force 
4  to  5.  The  first  and  second  runs  over  the  measured  course 
on  the  Clyde  were  made  at  low  water  with  a  slack  tide,  and  the 
difference  in  time  between  the  two  runs  was  only  six-tenths 
of  a  second.  On  the  subsequent  runs  tidal  influence  came  in, 
but  the  third  and  fifth  runs,  which  were  made  against  the  tide, 
only  differed  in  time  by  four-tenths  of  a  second,  while  the  two 
runs  with  the  tide  were  made  in  exactly  the  same  time — namely, 
2  minutes  24  4  seconds.  This  meant  practically  no  variation 
in  revolutions  of  the  engines,  the  mean  power  being  about 
17,500.  The  Sentinel  then  proceeded  down  the  Firth  of  Clyde, 
maintaining  for  a  further  6^  hours  the  same  number  of  revolu- 
tions. For  nearly  ten  hours  she  steamed  at  over  25  knots.  The 
ship  proved  steady  at  all  speeds.  Before  the  full-power  trial 
the  vessel  ran  for  96  hours  on  a  coal-consumption  test,  partly 
to  determine  the  quantity  of  fuel  which  should  be  carried  on 
the  full-speed  run.  This  was  based  ou  the  performance  of 
engines  and  boilers  during  the  second  half  of  this  96  hours'  run 
at  cruising  speed  between  10  and  12  knots.  A  high  economy 
of  fuel  was  realised.  Each  ton  of  fuel  was  capable  of  driving 
the  ship  for  11  sea  miles.  As  the  vessel  is  of  a  new  type,  the 
Vickers  Company  took  the  opportunity  of  making  a  large 
number  of  experimental  runs.  Experiments  made  at  various 
speeds  showed  that,  while  one-fourth  of  full  power  gave  19 
knots,  one  half  of  the  full  power  only  increased  the  speed  by 
3|  knots,  thus  affording  further  evidence  of  the  great  cost  of 
such  high  speeds.  It  may  be  stated  that  the  results  in  all  cases 
coincide  with  the  anticipations  of  the  design  without  any  varia- 
tion either  in  trim  or  the  hull,  or  in  the  form  and  pitch  of 
propellers.  As  this  class  of  ship  is  quite  novel,  the  trial  results 
are  specially  interesting. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  written  on  one  side  of 
the  paper  only;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  with 
the  name  and  address  of  the  writer. 

Wc  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


COMPLETION  OF  A   PATENT  APPLICATION. 

To  the  Editor  of  "  The  Practical  Engineer." 
Sir, — The  letter  of  your  correspondent  "  Patent  "  last  week 
raises  points  that  need  not  trouble  him.  (1)  He  is  not  bound 
in  any  way  to  his  agent  who  filed  the  provisional  specification, 
and  he  need  not  be  employed  for  completing  it,  provided  a 
letter  cancelling  the  authorisation  is  sent  to  the  Patent  Office. 
(2)  A  fresh  method  may  be  added  to  the  complete  specification, 
providing  it  is  on  the  same  lines  and  ou  the  same  principle  as 
the  two  methods  described  in  the  provisional.  Great  care,  how- 
ever must  be  exercised  on  this,  or  the  patent  will  be  invalid,  on 
the  ground  of  disconformity  of  the  complete  with  the  provisional 
specification.  (3)  The  charges  have  not  been  increased  for 
completing-  the  patents  this  year  the  provisionals  of  which  were 
tiled  last  year,  as  the  patent,  being  dated  1904,  is  not  subject  to 
the  new  law. — Yours,  etc., 

Expert. 
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QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1883.  Brazing  a  Band  Saw. — If  a  handsaw  breaks,  how  can  I  braze 

the  two  ends  together  ? — J.  H.  C. 

Answer. — First  soften  the  ends  and  file  them  taper,  so  as  to 
form  a  scarfe  joint.  Then  fasten  the  saw  in  clips,  as  shown,  and 
heap  spelter  and  borax  on  the  ends  to  be  brazed.    Then  with  a 
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pair  of  red-hot  smith's  tongs  squeeze  the  ends  together.  Take 
out  from  the  clips,  trim  the  joint,  and  sharpen  and  re-set  the  saw, 
if  necessary.  The  joint  need  not  be  re-hardened,  as  only  a  few 
teeth  are  affected. — Pattern-maker. 

1884.  Size  Of  Boiler- — Will  some  reader  explain  the  method  that  is 
adopted  for  finding  heating  surface  and  grate  area  of  any  boiler, 
and  the  amount  of  water,  also  size  of  funnel,  to  give  sufficient 
steam  that  is  required  by  an  ordinary  marine  engine  ?  Example  : 
Area  of  H.P.  piston  =  283\5  per  square  inch  ;  cut-off  of  stroke, 
'625  ;  stroke,  24  in. ;  revolutions,  125  per  minute  ;  steam  pressure, 
1601b.  par  square  inch. — Boiler. 

Answer  No.  1. — "Boiler"  does  not  state  whether  the  marine 
engine  he  refers  to  is  a  triple  compound  or  ordinary  compound 
type.  Assuming,  however,  an  I  H.P.  of  950,  from  an  examination 
of  a  large  number  of  engines  already  built,  then  all  the  other  par- 
ticulars required  of  the  boiler  will  be  found  on  referring  to  The 
Practical  Engineer  Pocket-book.  Where  averages  are  given  a 
definite  assumption  must  be  made,  and  for  our  purpose  we  will  take 
the  following  :  1J  lb.  of  coal  per  I. H.P.  and  9  lb.  of  water  evaporated 
per  pound  of  coal,  also  20  lb.  of  coal  consumed  per  square  foot  of 
grate  area  per  hour  may  be  taken  as  a  fair  value,  and  a  ratio  of  30  to  1 
for  the  heating  surface  area  of  boiler  to  the  grate  area  of  furnace  or 
furnaces.  Then  950  x  If  =  1660  1b.  of  coal  consumed  per  hour, 
giving  a  grate  area  of 

1660     fiQ  ,  . 

 =  83  square  feet. 

20  1 

With  the  ratio  already  stated  of  30  to  1  for  heating  surface,  we  get 
83  x  30  =  2490 

as  total  heating  surface  of  boiler.  On  page  84  of  The  Practical 
Engi  neer  Pocket-book,  1905  edition,  it  is  stated  that  a  chimney  area 
of  one-sixth  to  one-ninth  of  the  grate  area  is  ordinary  practice,  and, 
taking  the  former,  we  get 

83 

—  =  13"8,  say  14  square  feet, 

and  using  the  subjoined  formula,  we  get  the  height  of  chimney  as 

E  VU  =  -07  W.G., 
or  height  =  68'89  feet.  Walden. 


Answer  No.  2. — It  is  not  usual  to  calculate  heating  surface 
and  grate   area,   amount  of  feed   and   size    of   funnel,  from 

Boiler's"  data.  In  designing  a  marine  engine,  we  require  a 
certain  indicated  horse  power  to  drive  the  ship  at  the  required 
speed,  and  the  heating  surface  and  grate  area  are  made  proportional 
to  this.  In  "  Seaton  and  Roundthwaite's  Pooket-book  of  Marine 
Engineering  Rules  and  Tables"  will  be  found,  in  Table  LXIII.  of 
the  fifth  edition,  the  number  of  square  feet  per  indicated  horse 
power  under  various  circumstances.  "  Boiler  "  should  refer  to  this 
if  my  assumptions  do  not  agree  with  his  case.  I  assume  that  he 
is  dealing  with  an  ordinary  merchant  steamer  with  grate  bars  4^  ft. 


to  5  ft.  long,  and  having  chimney  draught  only,  with  160  lb.  boiler 
pressure.  This  requires  2  5  square  feet  of  heating  surface  per 
indicated  horse  power,  and  1  square  foot  of  grate  area  will  give 
12  4  indicated  horse  power.  In  order  to  find  the  indicated  hor?e 
power  we  may  proceed  as  follows  :  Let  pe  be  the  mean  effective 
pressure  referred  to  the  low-pressure  piston — i.e.,  the  mean  pressure 
that,  acting  on  the  low-pressure  piston  only,  would  give  the 
required  indicated  horse  power.  Then 


pe 


.  f  m  i  +  hyp-  log ''  1 

\P1  ^ — - —  Pi  I 


where 


e  =  '6  for  marine  engines, 
pr  =  boiler  pressure  +  15  =  175  lb.  absolute, 

?•  =  nominal  ratio  of  expansion  =  11  say, 
ps  =  assumed  back  pressure  =  3  lb., 
hyp.  log  r  =  2-395, 

pe  =  '6  >  175  x  -308  -  3 1  =  30\5, 
so  that  the  indicated  horse  power  would  be 
j  _  pe  A  L  N 


where 


33000 

A  =  area  of  low-pressure  piston  in  square  inches, 
L  =  stroke  in  feet, 

N  =  strokes  per  minute,  A  must  be  first  calculated 
on  the  assumption  that  the  nominal  ratio 
of  expansion  is  11.  If  a  is  the  area  of  the 
high-pressure  piston,  and  K  is  the  fraction 
of  cut-off  in  that  cylinder, 

A 

r  =  

Ka 


11 
A 

I  * 


■65  x  283-5 

•65  x  283-5  x  11  =  2025, 
30-5  x  2025  x  2  x  250 
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The  heating  surface  would  then  be 

H  =  2  5  x  936  =  2340, 

and  grate  area 


936. 


G  = 


936 
12'4 


=  75-5. 


The  coal  consumption  per  indicated  horse  power  hour  is  given  as 
1"61  in  this  case,  and  would  therefore  be 

C  =  161  x  936  =  1506  lb.  per  hour. 
This  corresponds  to  about  201b.  of  coal  per  square  foot.of  grate 
per  hour,  as  given  in  Table  LXII.,  and  here  9'25  lb.  of  water  are 
assumed  per  pound  of  coal,  corresponding  to  14'9  per  indicated 
horse  power,  or  185  11).  per  square  foot  of  grate  j  er  hour.  Hence, 
pounds  of  steam  per  hour 

=  14-9  x  936  =  13950. 
The  dimensions  of  chimney  are  given  in  Rules  210,  210a,  of  the 
above-mentioned  work.    Area  of  chimney  in  square  feeb 
■084  C 
v/H 

where  H  is  its  height  in  feet  above  the  fire  bars,  and  C  is  the 
number  of  pounds  of  coal  burnt  per  hour,  or 

In  the  merchant  service  A  is  one-fifth  to  one-sixth  of  the  grate 
area,  so  that 


A  = 


H  =  -007 


.    H  =  -007  x 
taking  the  former  value,  and 


400, 


H  =  70. 


Ajax. 


Answer  No.  3. — In  reply  to  "Boiler,"  assuming  151b.  coal  per 
foot  of  grate  per  hour  ;  pounds  of  water  evaporated  per  lb.  of 
coal,  9  15;  pounds  of  water  evaporated  per  foot  grate  per  hour, 
137  ;  square  feet  heating  surface  per  foot  grate,  23  ;  pounds  water 
used  per  hour 

283-5  x  15  x  250  x  GO  _  143g3  Jb  . 


1728 
rate  surface  = 


105  square  feet ; 


2-57 
14363 
137 

heating  surface  =  105  x  23  =  2415  square  feet. 

On  looking  up  a  table  of  steel  boilers  actually  made  for  a  working 
pressure  of  160  lb.,  and  a  total  heating  surface  of  2,000  square  feet, 
to  the  Board  of  Trad?  Rules,  the  following  will  meet  your  caie  : 
Steel  Boilers — Single-ended  boiler  having  three  combined  chambers, 
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one  to  each  furnace;  shell,  14  ft.  6  in.  diameter,  9  ft.  7  in.  long; 
furnaces,  three  45  in.  diameter,  6  ft.  9  in.  long;  tubes,  274  3^  in. 
diameter,  6  ft.  9  in.  long;  tube  surface,  1,640  square  feet;  total 
heating  surface,  2,000  square  feet  ;  total  capacity,  1,582  cubic  feet. 
Weight — Boiler,  37*25  tons  ;  water,  22  tons.  A  convenient  rule 
for  size  of  chimnev  is  as  follows  :  Height  of  chimney  in  feet 

Area  of  chimney  in  square  feet 

_  C  x  -084 
VH 

where  H  =  height  in  feet, 

A  =  area  of  section  in  feet, 

C  =  consumption  of  coal  in  lbs.  per  hour  on  grate. 

Marine. 

Answer  No.  If. — I"  practice,  the  method  of  determining  the 
principal  dimensions  of  a  marine  boiler  is  by  comparing  the  result8 
required  with  the  results  obtained  from  boilers  which  have  been 
already  made.  The  engineer  who  gets  out  the  dimensions  knows 
the  usual  ratios  of  I.  H,P.  per  square  foot  of  grate  area,  etc.,  and 
goes  above  or  below  the  average  just  as  considerations  of  cost, 
space,  methods  of  working,  and  kinds  of  coal  likely  to  be  used  shall 
determine.  An  engine  of  the  size  given  by  "  Boiler  ''  would  develop 
about  950  I.H.P.  Taking  a  fair  average  of  14  I.H.P.  per  square 
foot  of  grate  area,  this  gives  us  68  square  feet.  The  amount  of 
heating  surface  per  square  foot  of  grate  is  about  34,  so  that  we 
would  require  about  2,300  square  feet  of  heating  surface.  The 
area  of  the  funnel  is  about  one-quarter  the  area  of  the  grates — say 
4  ft.  9  in.  diameter.  The  other  dimensions  of  the  boiler  would 
require  to  be  found  by  drawing  a  boiler  down  roughly  to  scale  and 
trying  to  work  in  the  heating  surface  and  grate  area  as  found 
above,  simply  a  process  of  trial  and  error.  A  boiler  to  fulfil  the 
above  conditions  would  be  about  16  ft  diameter  and  10  ft.  9  in. 
long.  Regarding  the  figures  given  by  "Boiler,"  he  does  not  say 
whether  his  engine  is  triple  (as  I  have  assumed)  or  compound. 
I  may  also  say  that  the  relation  between  diameter  of  high-pressure 
cylinder,  stroke,  and  revolutions  is  anything  but  ideal,  and  quite 
different  from  that  usually  found  in  ordinary  marine  practice  in 
this  country. — Clutha. 

1886.  Reckoning  Profits. — Which  is  the  correct  commercial  way  to 
reckon  profits,  on  the  returns,  or  on  the  amount  invested  ?  e.g.,  a 
person  buys  £  1 45  6s.  worth  of  articles,  for  which  he  receives 
£224  19s.,  making  a  difference  of  £79  13s.  What  per  cent  profit 
is  this,  commercially  speaking  ?  This  works  out  on  the  returns 
about  35  per  cent,  and  on  the  investment  about  55  per  cent.  Which 
is  the  profit,  35  or  55  per  cent  ?  All  expenses  have  been  included 
in  the  £146  6s. — Investor. 

Answer. — As  profit  is  gain,  it  is  obvious  that  the  percentage  of 
profit  on  the  transaction  is  taken  on  the  outlay  ;  in  your  case, 
about  55  per  cent. — W.  G. 
1890.  Platinoid. — Can  any  reader  tell  me  who  is  the  maker  of  a  metal 
called  "  Platinoid  "  ?  This  is  a  metal,  I  understand,  which  will  with- 
stand very  high  temperatures. — H.  T.  W. 

Answer. — The  only  maker  of  Platinoid  is  the  inventor,  Mr.  F.  R. 
Martino,  38,  Princess  Street,  Birmingham,  who  will  doubtless  give 
you  full  information  of  its  properties. — E.  E.  P. 


1887.  Strength  Of  Wire  Rope.— A  steel  wire  rope  |  in.  diamete; 
stretched  across  a  span  of  110  ft.  ;  what  weight  suspended  from  one 
point  will  it  take  to  break  it  ? — Rope. 

1888.  Putty  for  an  Iron  Joint. — Could  any  of  your  readers  kindly 
tell  me  how  to  make  a  good  putty  that  will  set  in  oil,  on  an  iron 
fixing  for  a  bearing  where  oil  pump  is  always  working? — Anxious. 

1889.  Testing  Chains. — Will  any  reader  inform  me  as  to  the  con- 
struction of  a  machine  or  suitable  apparatus  for  testing  chains  that 
are  meart  for  a  safe  working  load  of  about  20  tons,  that  could  be 
kept  in  a  blacksmith's  shop.  I  thought  of  making  a  testing  machine 
of  several  levers  balanced  on  knife  edges,  but  I  do  not  know  that 
it  would  be  suitable  for  chain  testing. —  Cable. 


TO  CORRESPONDENTS. 

M.  J.  M.,  Cwm.- — We  think  you  could  not  do  better  than  obtain  the  set 
of  '  Examination  Drawing  Cards  for  Engineers,"  by  J.  W.  Sothern, 
and  published  by  Whittaker  and  Co.,  White  Hart  Street,  London, 
E.C.,  price  3s.  6d.  These  are  well-drawn  examples,  with  instruc- 
tions. 

T.  H.  J. — We  consider  it  rather  late  in  the  day  to  start  on  engineering, 
especially  civil,  it  being  a  very  crowded  profession,  and  the  circum- 
stances you  state  would  be  against  you.  If  you  have  friends  in 
the  line,  you  might  consult  them  with  regard  to  general  engineer- 
ing, which  is  more  open. 

•T-  H.— Get  a  copy  of  "Heating  by  Hot  Water/Ventilation,  and  Hot- 
water  Supply,"  by  Walter  Jones,  published  by  Crosby  L  ockwoi  d 
and  Son,  London,  price  6s. 


MISCELLANEA. 


A  despatch  from  Ormond,  Florida,  states  that  Mr.  Arthur 
E.  Macdonald,  an  Englishman,  has  broken  the  5-mile  world  s 
automobile  record,  having-  done  the  distance  in  3  minutes  1*? 
seconds. 

The  Tim**  will  shortly  issue  a  weekly  Engineering  supple- 
ment, .similar  to  the  Literary  and  Financial  supplement. 
The  project  has  the  support  of  many  eminent  men,  and  arrange- 
ments have  been  made  with  a  number  of  contributors. 

The  battleships  now  in  dock  at  Devonport  are  being  coated 
with  Moravian  green  anti-fouling  mixture.  The  cement  has  to 
be  placed  hot  on  the  surface  of  the  hull,  and  great  care  has  to 
be  taken  to  prevent  any  orifice  being  left  open  which  would 
allow  of  the  ingress  of  air  or  water,  so  as  to  obviate  "shelling." 
The  coating  has  been  found  to  be  very  successful  in  minimising 
corrosion,  but  at  present  its  use  is  confined  almost  entirely  to 
battleships  and  first-class  cruisers. 

Northampton  Institute. — Mr.  H.  M.  Hobart  has  been 
appointed  lecturer  in  electrical  engineering  design  in  succession 
to  Mr.  E.  Kilburn  Scott,  who  has  been  appointed  lecturer  in 
electrical  engineering  in  the  University  of  Sydney.  Mr.  M. 
Holroyd  Smith  has  been  appointed  chief  assistant  in  the 
mechanical  engineering  department  in  succession  to  Mr.  W.  E. 
Curnock,  who  has  been  appointed  head  of  the  mechanical 
engineering  department  of  the  Technical  College,  Huddersfield. 

A  New  Gun  for  the  Navy. — In  addition  to  the  new  guns 
for  the  re-armament  of  the  Royal  Horse  and  Field  Artillery, 
a  new  naval  gun  has  satisfactorily  passed  the  trials  at  the 
Government  proof  butts  at  Woolwich  Arsenal,  and  will  be 
shortly  manufactured  for  issue  to  the  Royal  Navy.  The  new 
gnu  will  be  known  as  the  12-pounder  (18  cwt.)  quick-firing  wire 
gun,  and  will,  it  is  understood,  be  a  great  improvement  upon 
tba  existing  12-pounder  (12  cwt.)  naval  gun.  The  improve- 
ments effected  in  the  breech  block  will  enable  more  rounds  to 
be  fired  per  minute,  with  greater  velocity,  more  accuracy  of 
aim,  and  higher  range. 

Canada's  Iron  and  Steel  Produce. — An  official  census  has 
been  taken  to  show  the  state  of  the  iron  and  steel  industry 
of  Canada,  and  the  figures  are  interesting.  Of  blast  furnaces 
there  are  now  in  the  Dominion  16  completed,  and  three  more  are 
projected.  Of  the  completed  furnaces  11  use  coke  and  five  use 
charcoal  for  fuel.  The  projected  furnaces  will  use  coke.  Hie 
annual  capacity  of  the  completed  furnaces  is  755,000  gross  tons 
of  coke  pig  iron,  and  75,000  tons  of  charcoal  pig  iron — a  total 
of  830,000  tons.  The  number  of  lolling  mills  and  steel  works 
in  Canada  is  18  completed,  three  building,  and  two  projected. 
Of  these  one  makes  Bessemer  steel,  one  has  an  idle  modified 
Bessemer  converter,  one  makes  Tropenas  steel,  five  make  open- 
hearth  steel,  and  one  open-heartih  steel  plant  and  one  plant  for 
the  manufacture  of  steel  by  the  Hunter  process  are  being  built. 
The  annual  capacity  of  built  and  building  plants  on  double 
turn  is:  Standard,  Bessemer,  and  Tropenas  ingots  and  castings 
(not  including  the  idle  modified  Bessemer  converter),  200,800 
gross  tons;  open-hearth  ingots  and  castings,  451,000  tons; 
Hunter  steel  castings,  1,500  tons;  total  ingots  and 
castings,  653,300  tons;  a  total  of  finished  rolled  and  forged  pro- 
ducts of  839,600  tons. 

Messrs.  Burrell  and  Son,  George  Sq.,  Glasgow,  have  con- 
tracted for  nine  cargo  steamers,  each  having  a  carrying  capacity 
of  7,300  tons.  Three  of  these  steamers  aire  to  be  constructed  at 
the  Greenock  yard  of  the  Grangemouth  and  Greenock  Dock- 
yard Company,  two  by  Messrs.  William  Hamilton  and  Com- 
pany Limited,  Port  Glasgow,  a  sixth  by  another  Clyde  firm, 
reported  to  be  on  the  upper  reaches,  and  three  with  builders 
on  the  north-east  of  England.  Engines  for  five  of  the  steamers 
are,  it  is  said,  to  be  supplied  by  Messrs.  J.  G.  Kincaid  and 
Company,  Greenock.  Messrs.  Burrell  and  Son  were  very 
large  shipowners  a  number  of  years  ago.  According  to  Lloyd's 
register  of  1898-99,  they  then  owned  26  steamers,  ranging  in 
size  from  1,484  tons  net  register  to  3,284  tons  net  register,  in 
addition  to  which  they  had  the-  Austro-Americana  Steamship 
Company,  which  consisted  of  eight  steamers  of  1,641  to  2,514 
tons  net  register.  Shortly  before  the  outbreak  of  the  South 
African  war,  however,  Messrs.  Burrell  sold  their  entire  fleet  of 
steamers,  and  have  remained  out  of  the  ship-owning  business 
since  then  until  now,  when,  as  reported  above,  they  have 
resumed  business  by  ordering  nine  vessels.  A  number  of 
other  shipbuilding  contracts  are  also  understood  to  have  been 
g'iven  out  by  Glasgow  owners.  Since  the  beginning  of  the  year 
the  Clyde  shipbuilders  have  booked  new  orders  for  150,000  tons 
of  shipping — the  largest  total  in  one  month  for  nearly  20  years. 
It  is  remarkable  that  the  bulk  of  the  orders  are  for  steamers  of 
7.000  tons  burden.  These  are  found  to  be  worked  with  the 
greatest  economy.  One  Clyde  builder  who  started  the  year 
with  no  orders  has  now  14  vessels  to  build. 
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FORGINGS  OR  CASTINGS. 

With  the  growth  of  motor-car  and  similar  engineering 
industries,  in  which  a  very  large  number  of  metal  parts 
are  required,  all  more  or  less  of  irregular  shape,  such  as 
crank  shafts,  brackets,  bearings,  stay  and  thrust  members, 
and  other  independent  devices,  there  is  naturally  a  tendency 
towards  the  employment  of  castings  in  preference  to 
forgings,  wherever  such  can  be  conveniently  secured. 

It  is  not  always  easy,  however,  to  construct  a  forging  of 
a  shape  that  will  admit  of  its  being  placed  into  art  awkward 
and  confined  space,  or  that  will  enable  it  to  be  used  when 
in  position,  with  its  fibres  disposed  in  the  best  possible 
manner  for  resisting  the  strains  that  are  likely  to  be 
carried  by  it.  The- considerations  that  determine  where 
wrought  iron  and  where  cast  iron  shall  be  employed  are 
frequently  matters  of  intuition  to  an  engineer,  or  they  may 
be  simply  traditional,  as  a  result  of  an  old  practice,  which 
required  a  certain  bracket  to  be  of  cast  iron  and  another 
member  of  wrought  iron,  although  there  need  have  been 
no  particular  fear  in  connection  with  the  results  had  the 
different  metals  been  reversed  in  their  arrangement. 

The  confined  spaces  in  which  many  important  members 
of  motors  and  other  machines  have  to  work  necessitate 
that  the  amount  of  metal  on  the  various  parts  shall  be  of 
a  minimum  practicable  weight  and  of  minimum  dimensions. 
With  this  in  view,  manufacturers  not  infrequently  make 
some  of  their  standard  devices  indiscriminately  either  of 
wrought  or  cast  metal,  as  may  be  desired  to  meet  the 
user's  passing  fancy,  rather  than  for  placing  the  metal  in 
the  condition  best  suited  to  its  special  characteristics  and 
known  properties. 

With  this  indifferent  use  of  a  metal  that  is  not  equally 
suitable  for  resisting  various  kinds  of  strains,  it  is  not 
surprising  to  find  that  frequent  breakdowns  result,  due  to 
the  injudicious  selection  that  has  been  made  in  the  arrange- 
ment of  a  casting,  where  possibly  a  stamping  or  forging 
could  just  as  easily  have  been  constructed.  The  break- 
downs that  result  to  many  members,  due  to  shock  or  to 
the  inequalities  and  irregularity  of  strains  thrown  upon 
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certain  castings,  are  commonly  reported  in  contemporaries 
as  being  due  to  "  a  defective  casting,"  whereas  any  sound 
or  ordinary  casting  would  have  been  similarly  broken, 
owing  to  the  molecules  of  the  metal  being  quite  unsuited 
for  resisting  and  carrying  the  intermittent  loads  and  shocks 
to  which  the  casting  was  subjected. 

It  is  somewhat  surprising  that,  in  view  of  the  very 
excellent  malleable  iron  castings  that,  can  now  be  produced 
by  specially  experienced  firms,  malleable  castings  are  not 
more  commonly  employed  for  purposes  where  ordinary 
common  iron  castings,  or  where  complicated  drop  forgings, 
are  now  frequently  used.  The  experimental  period  in 
connection  with  the  production  of  very  fine  and  very 
tough  castings  has  long  since  past ;  while  it  is  certain 
that  the  soundness  and  fluidity  of  the  metal  that  is 
employed  in  malleable  iron  castings  is  a  matter  less  open 
to  fear  and  risk  than  would  be  the  case  if  ordinary  steel 
were  employed  for  the  same  patterns.  The  degree  of 
uncertainty  that  unfortunately  seems  to  be  associated  with 
guaranteeing  absolute  soundness  and  uniformity  of  strength 
by  firms  who  undertake  to  make  steel  castings  frequently 
results  in  heavy  cast-iron  members  being  employed  where 
light  castings  of  malleable  iron  could  with  greater  economy 
and  equal  advantage  be  used. 

Those  engaged  in  producing  new  designs  would  do  well, 
in  connection  with  the  disposition  of  metal,  to  make  their 
designs  less  fanciful  and  with  fewer  abrupt  alterations  and 
variations  of  form,  in  order  that  the  same  figure  or  outline 
can  be  secured  either  by  an  ordinary  or  a  drop  forging,  or 
by  a  malleable,  casting,  whichever  it  may  be  found  most 
convenient  in  connection  with  the  process  of  manufacture 
to  finally  adopt. 

Electrifying:  the  London,  Brighton,  and  South  Coast 
Railway. — -At  the  ordinary  general  meeting  of  the  London, 
Brighton,  and  South  Coast  Railway  Company,  the  chairman 
(Lord  Cottesloe),  at  the  conclusion  of  his  address,  announced 
that  it  was  the  intention  of  the  company  to  establish  a 
system  of  electrical  working  on  a  part  of  the  company's 
railway.  After  exhaustive  and  careful  inquiry  the  section 
of  the  South  London  Railway  lying  between  Battersea  Park 
and  Peckham  Rye  Stations  had  been  selected  as  a  con- 
venient piece  of  line  upon  which  to  make  an  initial  trial 
of  electrical  working,  and  Mr.  Philip  Dawson,  the  electrical 
engineer  advising  the  board,  with  the  valuable  aid  of  the 
eminent  consultant,  Major  Cardew,  who  was  himself  a 
director,  had  recommended  that  the  overhead  conductor 
system  should  be  used,  thus  avoiding  the  dangers  which 
had  been  experienced  with  the  third-rail  system  since  it 
had  been  established.  The  overhead  system  involved  the 
introduction  of  other  novel  features,  and  altogether  the 
working  would  be  watched  with  great  interest,  not  only 
by  the  officers  of  this  company,  but  by  all  who  were 
concerned  in  the  question  of  electrical  traction  on  railways, 
and,  if  it  proved  to  be  successful,  the  board  would  consider 
and  advise  the  proprietors  upon  the  desirability  of  extend- 
ing it,  not  only  on  the  South  London  Railway,  but  on  other 
parts  of  the  suburban  system.  It  will  be  noted  that,  if 
carried  out,  the  system  would  be  the  first  of  its  kind  in 
England,  as  no  existing  railway  has  yet  adopted  the  over- 
head transmission  of  current  on  normal  gauge  suburban 
working. 


After  man}7  borings  and  much  labour  a  workable  seam 
of  coal  has  at  last  been  struck  in  Kent.  On  the  2nd  inst. 
over  12  tons  of  good  bituminous  coal  were  raised  from  the 
first  workable  seam  at  the  Dover  Colliery  Works,  near 


Shakspere  Cliff.  The  seam  was  found  underlying  6  ft.  of 
coal  shale,  at  a  depth  of  1,273  ft.  It  is  a  notable  fact  that 
the  depth  at  which  this  seam,  which  is  20  in.  thick,  was 
entered  is  only  9  in.  lower  than  the  depth  of  the  seam  as 
shown  in  the  boring  made  140  ft.  away  by  Mr.  Francis 
Brady  in  the  experimental  boring  started  by  him  on  behalf 
of  Sir  Edward  Watkin.  This  is  held  to  prove  that  the 
coal  seams  are  virtually  horizontal.  There  is  the  addition- 
ally important  fact  that  in  the  boring  recently  made  at 
Ropersole,  seven  miles  from  Dover,  the  same  scam  was 
struck  at  a  difference  in  depth  of  only  16  ft.  This  would 
seem  to  prove  that  the  coalfield  extends  continuously  for 
seven  miles  inland  in  this  direction,  whilst  there  is  said 
to  be  little  doubt  that  it  also  continues  across  the  Channel 
to  the  Pas  de  Calais  coalfields.  Beneath  the  coal  is  a  good 
seam  of  fireclay,  the  thickness  of  which  has  not  yet  been 
proved.  The  coal  found  is  described  as  being  of  excellent 
quality  for  household  and  general  purposes.  It  flames 
freely  and  cokes  well. 

An  interesting  series  of  motor  car  side-slip  experiments 
were  carried  out  on  the  terrace  of  the  Crystal  Palace  on 
the  2nd  inst.  A  portion  of  the  main  avenue  was  prepared 
with  a.  mixture  of  soft  soap  and  Thames  mud,  and  possibly 
owing  to  the  likelihood  of  an  accident  a  large  crowd 
gathered  to  witness  the  competitions.  In  the  first  the  cars 
had  to  be  driven  down  the  left  side  of  the  patch  and  turn 
off  the  right  corner.  The  Samson  studded-leather  treads 
answered  well.  The  Grose  was  taken  over  slower,  but  was 
equally  effective.  The  Parsons  non-skid  made  a  small 
turn,  and  also  skidded  somewhat.  The  Watkins  and  the 
Sawyer  did  fairly.  A  Rex  motor-bicycle,  fitted  with  the 
Empire  support,  fell  in  the  first  two  or  three  yaids.  The 
second  test  was  a  right-angled  turn.  Halfway  across  the 
Samson  and  the  Grose  were  the  best.  In  the  third 
experiment,  in  which  the  competitors  had  to  drive  down-hill 
and  apply  foot-brakes,  the  Watkins  and  Sawyer  worked 
excellently.  The  Rex  bicycle  did  well.  The  last  trial  was 
stopping  and  re-starting  uphill.  The  Samson  and  the  Grose 
were  again  the  best.  The  judges,  Messrs.  H.  Walter 
Staner  and  H.  J.  Swindley,  awarded  the  first  place  to  the 
Samson  device,  with  turning  10  marks,  braking  10  marks, 
and  starting  10  marks — total  30;  and  the  second  place  to 
the  Grose,  with  10,  7,  and  9— total  26.  The  Watkins  had 
no  marks  for  turning,  10  for  braking,  and  7  for  starting — 
total  17  ;  the  Parsons  5,  6,  and  5 — total  16;  and  the 
Empire  none  for  turning  and  starting,  10'  for  braking — 
total  10. 


Diesel  Engines  at  St.  Louis. — The  three  225  brake  horse 
power  Diesel  engines  used  in  the  light  and  power  installa- 
tion of  the  St.  Louis  Exhibition  have  given  excellent  results. 
The  engines  ran  uninterruptedly  from  the  beginning  to 
the  end  of  the  fair,  except  on  Sundays,  when  it  was  closed. 
They  were  direct  coupled  to  three  Bullock  generators,  of 
each  165  kilowatts,  and  supplied  588,500  kilowatt  horns 
at  a  cost  of  $1,803-60  for  fuel  (60,120  gallons  at  3  cents 
per  gallon).  The  average  cost  for  fuel  was  3/,„th  cents 
(about  015d.)  per  kilowatt  hour  on  the  switchboard, 
including  all  generator  and  line  losses. 


The  turnings  from  high-speed  steel  were  produced  so  quietly 
by  a  high-speedr  30  iu.  lathe,  made  by  Hulse  and  Company,  Man- 
chester, that  two  labourers  were  employed  to  keep  this  single 
tool  clear.  To  cut  away  1501b.  of  metal  every  minute  means 
that  in  a  shop  full  of  such  tools  there  must  be  many  labourers 
at  work  removing  chips  (remarks  the  American  Machinist). 
Mechanical  conveyers  seem  to  be  the  proper  instruments  to  use 
for  the  purpose,  and  when  their  necessity  is  appreciated,  no 
doubt  some  man  will  come  forward  with  a  good  design  for 
effecting  this  purpose.  The  chips  should  gravitate  from  the 
machine  to  the  conveyer,  which  should  be,  if  "possible,  arranged 
in  a  covered  trench  in  the  floor.  The  problem,  however,  is  by 
no  means  so  easy  as  it  may  appear  at  first  sight.  Nor  lias  it  yet 
arisen. 
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PRODUCER  GAS  ENGINES  ON  SHIPBOARD.* 

By  Bernhard  A.  Sinn. 

The  engine-room  equipment  of  a  vessel  propelled  by  gas  is 
much  the  same  as  that  of  steamships.  The  machinery  of 
steam  vessels  may  be  divided  into  two  general  sub- 
divisions :  the  driving  engines  and  the  auxiliaries.  The 
latter  may  be  subdivided  into  four  classes  :  those  auxiliary 
engines  necessary  for  the  proper  operation  of  the  main 
engines;  those  required  for  the  boiler-room  equipment; 
such  machinery  as  is  needed  to  keep  the  vessel  itself  in 
good  running  order  and  to  assist  the  loading  and  discharging 
of  the  same ;  and,  lastly,  those  required  for  the  convenience 
of  the  passengers  and  crew. 

In  the  operation  of  the  main  engine's  condensers,  air, 
and  circulating  pumps,  water,  and  oil  circulating  pumps 
are  necessary. 

For  the  proper  operation  of  the  boilers,  feed  pumps, 
distillers,  evaporators,  blowers  and  fans,  ash  ejectors, 
superheaters,  feed  heaters,  injectors,  etc.,  are  needed. 

For  the  proper  operation  of  the  vessel  itself  we  must  have 
windlass,  steering  gear,  bilge,  ballast,  and  fire  pumps,  and 
where  cargo  is  carried,  winches  and  other  deck  machinery. 
Those  carrying  dressed  beef,  fruits,  etc.,  must  have  a  large 
refrigerating  plant. 

For  the  convenience  of  the  passengers  and  crew,  electric- 
light  machinery,  heating  and  ventilating  systems,  sanitary 
and  fresh-water  pumps,  distilling  apparatus,  and  hot-water 
supply  are  required. 

In  a  vessel  propelled  by  gas,  the  latter  two  sub-divisions 
are  necessary  in  all  their  details,  and  in  place  of  the  first 
and  second  other  machinery  has  to  be  installed  to  accom- 
plish such  purposes  as  the  requirements  may  call  for. 

A  gas-propelled  vessel  requires,  in  addition  to  the  main 
driving  engines,  exhausters  for  the  gas  producers;  and 
air-compressing  plant  to  reverse  the  main  engines,  operate 
other  engine  gear,  and  to  blow  the  whistle;  circulating- 
pumps  for  circulating  water  through  the  main  engines,  and 
to  give  water  to  the  steamer  of  the  producers ;  and  other 
auxiliaries  not  directly  used  for  the  propelling  engines, 
such  as  re-heaters  for  heating  and  sanitary  purposes.  In 
other  words,  the  amount  of  auxiliary  machinery  necessary 
in  a  gas-propelled  vessel  is  no  greater  than  that  in  steam 
vessels,  and  much  less  complicated. 

The  manufacturers  of  pumps  are  now  supplying  electri- 
cally-driven pumps,  which  have  a  high  efficiency  as  far  as 
power  is  concerned,  and  are  very  much  more  economical 
than  direct-driven  steam  pumps,  and  as  it  is  a  well-known 
fact  that  the  modern  steam  pump  is  a  most  uneconomical 
piece  of  mechanism,  it  is  possible  to  generate  auxiliary 
power  cheaper,  with  producer  gas  and  gas  engines,  and 
supply  electric  power  from  this  source,  than  would  be  the 
cost  of  running  auxiliaries  by  steam  direct. 

Where  a  gas-producer  plant  is  already  installed  on  board 
ship,  a  direct-driven  electric  plant  of  sufficient  size  to 
furnish  power  for  the  auxiliary  machines  and  to  do  other 
work  should  be  installed.  The  compressed  air  is  furnished 
by  a  small  electrically-driven  air  compressor  for  the  start, 
and,  if  desired,  from  the  main  engines,  when  running. 
These  machines  are  now  built  so  that  the  power  is 
regulated  by  the  pressure,  and  practically  a  constant  air 
supply  is  furnished. 

It  is  unfortunate  that  the  high  price  of  liquid  fuel  has 
prevented  the  adoption  of  gas  engines  for  large  powers  on 
board  ship.  Although  in  recent  years  some  vessels  of 
considerable  tonnage  have  been  equipped  with  oil  engines 
and  proven  very  successful,  the  main  objection  to  oil 
engines  heretofore  has  been,  firstly,  the  higher  insurance 
rate  demanded,  owing  to  the  popular  belief  that  oil  fuel  is 
dangerous  to  handle,  and,  secondly,  the  non-reversible 
properties  of  the  engine.  In  order  to  drive  the  vessel 
astern  it  is  customary  to  use  a  combination  of  heavy 
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gearing  which  will  give  opposite  motion  to  the  shaft  and 
propeller.  This  is  not  objectionable  for  small  powers,  but 
it  is  manifestly  impracticable  to  design  a  reverse  gear  to 
transmit  large  powers.  If  it  were  possible  to  design  a 
gear  that  would  reverse  an  engine  of  5,000  I. II. P.,  haying 
an  18  in.  crank  shaft,  it  would  require  gears  of  12  ft. 
diameter  and  4  ft.  face.  There  is,  in  addition,  alwaj-s  the 
danger  of  a  breakdown  in  the  reverse  gears  through 
defective  teeth  and  castings  and  slippings  of  the  clutches 
and  dogs. 

Manufacturers  of  marine  gas  engines  in  the  last  two 
years  are,  however,  building  engines  that  may  be  reversed 
by  compressed  air.  This  is  accomplished  by  cutting  off 
the  gas,  turning  the  cam  shaft  90  deg.,  and  sending  com- 
pressed air  into  the  cylinder  when  the  change  in  the  time 
of  admission  and  exhaust  is  sufficient  to  catch  the  engine 
in  the  reverse  motion  in  one  of  the  three  cylinders  and 
reverse  the  same.  As  soon  as  the  engine  is  started  in  the 
opposite  direction  gas  is  admitted  through  the  proper 
valves,  the  time  of  ignition  arranged  to  suit,  and  the  engine 
operated  in  the  reverse  direction  in  the  same  manner  aa 
previously  in  the  go-ahead  motion.  All  this  is  accomplished 
with  one  lever  and  valve,  the  lever  operating  the  cam  and 
ignition  shafts  and  both  of  the  compressed  air  and  gas 
valves. 

Although  no  engines  of  considerable  size  have  been 
installed  aboard  ship,  owing  to  the  high-priced  fuel,  as 
before  mentioned,  the  introduction  of  the  gas  producer 
will  soon  compel  progressive  vessel  owners  to  give  the 
matter  deep  thought.  It  is  therefore  necessary  to  turn  to 
land  practice  for  such  information  regarding  gas  engines 
in  order  to  speak  intelligently  on  the  subject.  Both  in 
this  country  and  abroad  vertical  gas  engines  of  3,000'  H. P. 
to  5,000  H.P.  have  been  successfully  installed  for  the 
production  of  electric  and  other  power.  These  engines 
have  all  the  requisites  of  a  marine  engine  excepting 
reversibility,  and  this  point  can  be  readily  taken  care  of 
as  before  mentioned.  This  is  a  good  starting  point  for  the 
designer  of  marine  gas  engines,  as  there  is  a  definite  piece 
of  mechanism  from  which  to  draw.  Manufacturers  of  large 
gas  engines  on  land  are  building  double-acting  engines  of 
both  the  four  and  two  cycle  types. 

For  small  powers  a  two-cycle  engine  is  preferable  in  a 
great  many  cases,  owing  to  its  light  weight  and  the  fact 
that  it  can  be  reversed  by  hand,  whereas  a  four-cycle 
engine  cannot ;  but  in  large  powers,  particularly  on  ship- 
board, where  space  is  a  great  consideration,  the  lack  of 
economy  of  the  two-cycle  engine,  and  its  very  much 
increased  height,  would  be  more  than  sufficient  to  offset 
the  increased  weight  of  the  four-cycle  type.  Taking  these 
things  into  consideration,  it  is  certain  that  the  four-cycle 
engine,  as  it  is  being  built  to-day  in  large  powers,  is  the 
more  desirable  type,  and  can  be  safely  recommended  for 
marine  purposes.  A  three-cylinder,  double-acting,  four- 
cycle engine  gives  six  explosions  in  each  two  revolutions, 
which  is  the  same  as  a  two-cycle  single-acting  engine. 

In  the  best  gas-engine  practice  the  following  proportions 
are  generally  adopted:  — 

With  producer  gas  and  a  well-designed  engine  operating 
on  a  high  compression,  85  cubic  feet  of  gas  will  prove 
sufficient  for  one  indicated  horse  power.  A  piston  speed 
of  about  800  ft.  per  minute  is  as  high  as  has  yet  been 
attempted,  and  a  mean  effective  pressure  per  explosion  of 
701b.  is  generally  obtained  in  good  practice,  although  as 
high  as  80  lb.  per  square  inch  has  been  shown.  These 
considerations  determine  the  size  of  the  engine  cylinders. 

The  speed  of  100  ft.  per  second  for  inlet  and  85  ft.  per 
second  for  the  exhaust  gases  are  generally  accepted  figures. 
It  is  necessary,  therefore,  to  design  the  valves  and  ports 
of  such  areas  as  will  admit  and  exhaust  the  gases  at  these 
speeds.  The  valves  should  have  an  area  of  15  to  20  per 
cent  of  the  cylinder  area,  and  should  give  a  quick  opening 
and  extremely  rapid  close.    With  producer  gas  a  mixture 
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of  about  equal  quantities  of  air  and  gas  gives  the  total 
volume  of  mixture,  necessary,  and  with  these  proportions 
the  valves  may  be  readily  designed  of  proper  size. 

The  compression  space  for  a  compression  of  150  lb.  per 
square  inch  should  be  1-4  the  volume  of  the  piston  displace- 
ment, and  the  height  of  the  compression  space  5-8  the 
diameter  of  the  inlet  valve. 


the  valve  when  the  engine  is  being  reversed,  and  the  third 
for  operating  the  valve  while  the  engine  is  going  astern. 
This  is  accomplished  by  making  the  cams  movable  on  the 
cam  shaft  and  by  means  of  forked  levers  pushing  them 
forward  and  backward  on  the  shaft.  A  small  air  cylinder 
and  rack  will  do  this,  and  a  locking  device  is  added  for 
permanence  in  either  the  ahead  or  astern  motion. 


Center  of  Ship 


]  LUVATION   AND  HALF-PLAN   OF   ENGINE   ROOM,  WITH   TWO  5,000  HORSE-POWER  GAS  TURBINES  FOR  USING  PRODUCER]  GAS. 


With  a  double-acting  engine,  piston  and  connecting  rods 
are  necessary;  in  single-acting  engines  the  piston  rods 
may  be  dispensed  with. 

The  cam  shafts  and  ignition  shafts  are  directly  operated 
by  gearing  from  the  main  shaft,  and  the  cams  are  designed 
to  give  the  proper  lift  of  the  valve  at  the  proper  time. 
For  each  valve  there  will  be  three  Cams :  one  for  operating 
the  valve  when  the  engine  is  going  ahead,  one  for  operating 


The  ignition  is  timed  by  means  of  a  counter  shaft,  with 
the  usual  make-and-break  hammer  spark  arrangement; 
this  counter  shaft  is  operated  by  gearing  from  the  cam 
shaft.  When  the  cams  move  horizontally  while  the  engine 
is  being  reversed,  the  time  of  ignition  is  changed  at  the 
same  time  by  twisting  the  shaft  through  the  proper  arc, 
and  thus  changing  the  time  of  spark. 

The  bearings,  connecting  rod,  crank  shaft,  piston  rods, 
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flippers,  guides,  cross  heads,  etc.,  are  all  of  the  same  type 
as  in  a  steam  engine  of  equivalent  size.  The  piston  is 
somewhat  different,  generally  convex  on  top  and  bottom 
and  hollow,  and  is  ground  into  the  cylinder.  The  piston 
and  tail-rod  stuffing  boxes  are  exceptionally  deep,  and  have 
very  heavy  packings,  to  prevent  them  blowing  out  from 
the  high  compression  and  explosive  pressure  of  the  engine, 
and  to  prevent  leaking  in  any  way  whatsoever. 

The  cylinders,  ports,  valve  chests,  exhaust  valves,  as 
well  as  pistons,  tail  rods,  and  connecting  rods,  are  water 
cooled,  the  water  being  supplied  by  means  of  an  independent 
circulating  pump,  or  a  direct-driven  circulating  pump  from 
the  engine  itself. 

The  materials  used  in  the  construction  of  an  engine  of 
this  type  must  be  of  the  very  strongest  and  best ;  cast 
steel  is  preferable  in  all  castings,  excepting  the  cylinders, 
which  should  be  of  very  fine,  close-grain  iron;  the  valves 
should  be  of  steel  ground  into  place,  the  valve  stems,  tail 
rods,  and  piston  and  crank  shaft  of  the  very  finest  quality 
of  forged  steel,  hollowed  where  possible  to  lighten  weight. 
The  valves  should  be  all  operated  by  direct  springs,  which 
must  be  kept  constantly  oiled,  and  should  be  encased  to 
prevent  dirt  and  dust  getting  into  them.  Mufflers  should 
be  placed  around  all  openings  from  the  cylinder  that  would 
be  likely  to  transmit  sound,  and  cases  should  also  be  placed 
over  all  ignition  plugs  and  heads.  These  cases  should  be 
made  in  tin,  lined  with  asbestos,  or  other  non-conducting 
material. 

The  gases,  after  being  burned  in  the  cylinder  of  the 
engines,  are  led  to  a  muffler,  where  the  sound  of  explosion 
is  reduced  to  a  minimum  and  the  heat  in  the  exhaust  gases 
utilised  for  raising  the  temperature  of  water  for  hot  water 
and  heating  purposes ;  in  this  way  such  heat  as  is  required 
for  the  vessel  is  procured  from  the  exhaust  at  practically 
no  cost,  the  gases  being  led  to  the  stack  after  their  passage 
through  the  muffler.  When  the  engines  are  not  running, 
gas  may  be  directly  burned  under  the  heater  or  muffler, 
and  the  water  heated  by  this  means.  An  independent 
pump  supplies  such  water  as  is  necessary,  and  still  further 
economy  is  obtained  by  using  the  jacket  water  of  the 
engines — which  is  also  used  in  the  gas  generators  for  steam 
purposes. 

The  compressed-air  plant  is  necessary  for  reversing  the 
engine  and  blowing  the  whistle.  It  consists  of  two  inde- 
pendent units,  storing  air  in  tanks  at  a  high  pressure,  and 
then  piped  to  the  reversing  valve  and  whistle.  This  air 
compressor  is  operated  by  a  motor,  and  can  be  run  at  a 
low  or  high  speed,  as  desired,  and  may  be  so  arranged  that 
the  motor  is  started  or  stopped  electrically  from  the 
pressure  gauge. 

The  most  important  auxiliary  plant  in  a  gas-propelled 
vessel  is  the  electric  plant,  which  must  be  capable  of 
doing  a  large  variety  of  things.  As  soon  as  the  starting 
producer  is  supplying  gas,  the  electric  plant  is  ready  for 
operation.  It  must  store  up  energy  in  the  accumulators  ; 
be  ready  to  operate  such  pumps  as  require  to  be  used ; 
drive  the  blowers  for  starting  the  main  generators,  and 
also  the  exhausters  for  supplying  gas  to  the  main  engines ; 
it  must  run  the  various  small  pumps  throughout  the 
vessel,  the  deck  machinery,  steering  gear  and  windlass, 
and  supply  light  as  needed,  and  supply  the  ignition  spark 
for  the  engines.  For  this  purpose  in  the  illustration  there 
are  shown  two  plants,  each  of  150  kilowatts,  capable  of 
being  overloaded  50  per  cent,  and  this  300  kilowatts,  in 
addition  to  such  excess  as  may  be  derived  from  the  storage 
batteries,  will  be  sufficient  to  operate  the  full  auxiliaries 
of  the  vessel.  The  dynamos  are  connected  to  the  gas 
engines,  and  the  piping  so  arranged  that  the  gas  engines 
may  take  gas  either  from  the  starting  machines  or  from 
the  main  producers.  As  the  storage  batteries  also  are 
connected  to  the  main  switchboard,  the  motors  may  be 
operated  from  generators  or  from  storage  batteries. 

The  main  and  other  engines  should  lie  supplied  with 
oil  from  tanks  with  automatic  filling  devices,  and  means 


for  re-using  the  oil  in  the  crank  pit,  etc.,  should  not  be 
neglected. 

The  two  main  driving  engines,  with  their  thrust  bearings, 
as  is  customary  in  twin-screw  vessels,  occupy  the  centre  of 
the  engine-room  space.  On  each  side  on  the  floor  are  air 
compressors  and  tanks,  and  such  pumps  as  are  necessary. 
On  platforms  built  at  the  forward  end  of  the  engine  room 
are  the  exhausters,  which  suck  the  gas  from  the  gas 
generators  and  deliver  the  same  to  the  engine.  On  a 
platform  at  the  after  end  of  the  engine  room  are  the 
dynamos.  Above  the  hold  stringer  on  each  side  are  the 
mufflers  and  hot- water  heaters,  and  in  the  lower  'tween 
decks  the  refrigerating  plant,  machine  shop,  and  other  small 
auxiliaries.  The  storage  batteries  are  placed  well  out  at 
the  side  between  the  frames  and  on  the  stringers.  The 
blowers  for  starting  the  generators  are  also  situated  in  the 
engine  room. 

The  piping  is  so  arranged  as  to  be  easy  of  access,  and 
one  noticeable  feature  is  the  absence  of  all  the  small  steam 
piping  that  is  so  difficult  to  place  in  steam  vessels  ;  in  place 


Midship  Section  Through  Engine  Space. 


of  this  there  are  only  the  electric  wires  and  the  main  gas, 
air,  and  exhaust  pipes,  the  auxiliary  gas  pipe  to  the  electric 
generating  sets,  and  the  piping  from  the  air-compressor 
plants. 

This  description  will  in  general  describe  the  requirements 
of  a  gas-propelled  vessel;  it  is  difficult  at  the  present 
moment  to  say  what  means  will  be  employed  for  accom- 
plishing these  different  results,  but  no  doubt  very  little 
radical  departure  from  present  methods  will  be  utilised 
for  some  time  to  come. 

In  the  comparison  of  steam  and  gas,  the  three  things 
which  must  be  taken  into  consideration  are :  first,  cost  of 
operation  (in  this  may  be  included  first  cost  in  the  form  of 
interest,  depreciation,  and  insurance) ;  second,  weight  of 
machinery  and  accessories ;  and,  last,  the  space  occupied. 
The  value  of  a  vessel  is  its  earning  capacity,  and  this  must 
not  be  sacrificed  in  any  form  unless  the  cost  of  operation 
and  management  would  far  outweigh  these  considerations. 

If  the  machinery  of  a  steam  vessel  of  size,  such  as  has 
been  employed  for  comparison  in  this  article,  is  divided 
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into  groups,  the  first  group  containing  boiler-room  equip- 
ment, the  second  the  engine-room  equipment,  the  third  the 
auxiliary  machinery,  and  the  fourth  fuel  and  water,  and  a 
comparison  made  with  the  gas-propelled  vessel,  it  will  be 
found  that  there  is  very  considerable  difference  in  weight, 
group  for  group.  The  boiler-room  equipment  of  a  steamer 
weighs  more  than  the  producer-room  apparatus  on  a  gas- 
propelled  vessel ;  the  gas  engines,  however,  are  somewhat 
heavier  than  the  steam  engine  would  be,  but  if  the 
necessary  bunker  coal  and  water  in  both  vessels  be  taken 
into  this  comparison,  it  is  apparent  that  the  economy  in 
coal  consumption  more  than  balances  any  consieration  of 
weight  in  the  machinery  itself.  As  the  thwartship  bunkers 
may  be  dispensed  with,  the  total  length  of  the  engine  and 
boiler  space  is  eight  frame  spaces  less  in  the  gas-propelled 
vessel  than  in  the  steamer,  and  this  20  ft.  thrown  into  cargo 
space  gives  just  sufficient  cubic  capacity  to  stow  the 
additional  cargo  that  may  be  carried,  owing  to  the  decreased 
weight  in  machinery  and  bunker  coal. 

In  the  small  tabulated  statement  a  comparison  of  costs 
and  weights  for  a  10,000  1.H.P.  plant  is  made,  and  a 
decided  saving  in  first  cost,  in  operating  expenses,  in  space, 
in  weight,  and  an  increase  in  carrying  capacity  and  a  large 
increase  in  earning  capacity  are  shown,  so  that  the  future 
-of  gas-propelled  vessels  is  assured  as  soon  as  engine 
builders  shall  supply  proper  machines. 

Weights  for  10,000  I.H.P.  Marine  Engines. 


Steam  Power  Vessels. 


Tons. 

Main  engines    385 

Condensers    56 

Boilers   315 

Uptakes,  stacks,  etc   S6 

Fans,  feed  heaters,  etc   41 

Pumps  and  auxiliaries   1  v* 

Electric  light  plant   20 

Spares  and  sundries    16 

Donkey,  boiler,  complete    82 

Water  in  boilers    ISO 

Total   1,140 

Coal  1,950 

Grand  total   -  . .  3,095 

First  cost   £60,000 

Cost  per  I.H.P  £6  2s.  8d. 


Interest,  depreciation,  and  insurance 
Coal,  annually  (150  days'  steaming). . 
Service  (engine  and  fire  room  crews) 

Oils  and  stores  

Repairs  and  sundries   


Annual  saving  

Added  cargo  capacity,  1,150  tons. 
Value  of  added  cargo  carried. . . . 


Gas  Power  Vessels. 


Tons. 

Main  engines   465 

Heaters  and  mufflers   32 

Generators   165 

Relief  and  exhaust  pipes   38 

Exhausters  and  blowers    36 

Compressor  air  plant,  pumps,  etc.  66 

Electric  plant    40 

Spares  and  sundries    18 

Starting  machines   22 

Water  in  generators,  etc   45 

Total    927 

Coal  1,000 

Grand  total   1,927 

First  cost    £50,000 

Costper  I.H.P  £5  i2s.  4d. 

Steam  power       Gas  power 
vessel.  vessel. 

V  .  w  £  £ 

  4,925    4,29t3 

  1S.000  ....  9,700 

  6,000  ....  2,400 

  730    1,120 

  3,000  ....  2,400 

32,625       ....  19,916 
  12,790 


9,200 


Total  saving  £21,990 

Being  about  10  per  cent  on  the  whole  cost  of  the  vessel. 

A  great  many  gas  engineers  of  prominence  are  to-day 
working  on  the  gas  turbine,  and  while  it  is  yet  too  early 
to  speak  of  this  branch  of  the  art,  it  seems,  however,  that 
this  will  be  the  ultimate  solution  of  the  propelling  question 
for  marine  purposes  for  many  years  to  come.  The  absence 
of  reciprocating  parts,  the  saving  in  weight  and  space, 
the  absence  of  vibration,  and,  no  doubt,  considerable 
increase  in  economy,  make  it  desirable  that  investigation 
should  be  furthered  in  this  line.  But,  irrespective  of  this 
improvement,  for  economical  reasons  the  steam  engine 
must  soon  be  supplanted  by  some  other  form  of  generating 
power.  In  this  article  an  endeavour  has  been  made  to 
show  what  can  be  accomplished  without  any  very  radical 
departures  in  any  instance  from  what  is  being  done  to-day, 
by  simply  taking  advantage  of  the  best  practice  on  land 
and  applying  the  same  to  marine  purposes  ;  a  plant  of  very 
high  economy,  very  low  cost,  light  weight,  and  small  space 
has  been  designed  and  offered  for  the  consideration  of 
those  interested. 


Oil  motors,  with  paraffin  as  the  explosive  agent,  are  being 
introduced  into  the  navy  for  the  working  of  dynamos, 


A  NEW  BORING  MACHINE  WITH  A  HOL- 
LOW WATER  INJECTING  BORE  (BORNET 
SYSTEM). 

It  may  be  said  that  for  some  years  past  already  the  drills 
placed  at  the  disposal  of  miners  for  boring  holes  in  rocks, 
etc,  afford  sufficient  working  facilities,  the  principal  draw- 
back that  the  miner  has  to  face  (unless  special  precautions 
are  taken)  being  the  large  amount  of  quartz  dust  thrown 
off  from  the  surface  under  treatment.  In  order  to  obviate 
this  important  drawback — i.e.,  to  stop  the  formation  of 
such  dust — which  is  very  prejudicial  to  the  health  of  the 
workmen,  various  processes  have  been  thought  out  for 
the  removal  of  all  such  fragments  of  rock  by  injecting  a 
stream  of  water  to  carry  them  away  in  the  guise  of  a 
clear  liquid  mixture.  By  the  rudimentary  and  primitive 
method  the  water  is  injected  by  means  of  a  nozzle  which 
the  workman  holds  in  his  hand.  In  this  case,  however, 
the  expulsion  of  the  waste  material  becomes  imperfect  as 
soon  as  the  hole  attains  a  certain  depth.  In  an  improve- 
ment now  effected  in  this  process  the  jet  of  water  is 
injected  through  a  passage  formed  in  the  wall  of  the 
sleeve  serving  to  guide  the  bore  bit. 

The  Bornet  system  uses  a  hollow-bore  bit,  the  injection 
being  effected  through  the  axial  cavity  of  the  drill.  The 
water  is  introduced  under  pressure  into  a  distributing  box, 
fitted  with  a  regulating  tap.  A  hollow  rod  conveys  the 
liquid  to  a  passage  made  in  the  interior  of  the  bore  bit. 
Furthermore,  the  injection  is  not  continuous,  so  that  the 
consumption  of  water  is  reduced.  The  flushing  action  takes 
place  at  the  most  useful  part  of  the  implement,  viz.,  just 
at  the  cutting  edge  of  the  bit,  whereby  its  temper  is  well 
protected.  The  dust  is  thoroughly  flushed  away  instead 
of  forming,  as  in  the  case  of  independent  flushing,  a  pasty 
mass  which,  by  getting  in  between  the  tool  and  the  hard 
surface  to  be  drilled,  diminishes  the  working  speed  and 
clogs  up  the  bore  bit. 

The  injection  of  water  by  means  of  a  hollow-bore  bit 
has,  therefore,  many  advantages.  It  does  not  harm  the 
health  of  the  workmen ;  it  assists  the  progress  of  the  work  ; 
it  also  preserves  the  steel ;  whilst  all  these  results  are 
due  to  the  thorough  removal  of  the  dusty  particles.  Other 
makers  of  drills  claim  to  have  also  done  this  by  means  of 
the  second  method,  which  we  have  referred  to  above. 

The  manufacture  of  these  hollow-bore  bits  is  not  without 
interest.  The  first  step  in  the  process  is  formed  by  a  block 
of  hollow  steel,  obtained  either  by  casting  or  drilling,  and 
which,  by  being  rolled,  produces  a  hollow  bar  of  the  desired 
diameter  and  of  2  to  3  metres  in  length.  It  will,  of  course, 
be  remarked  that  the  injecting  passage  does  not  open  out 
at  the  extreme  point  of  the  bore  bit,  as  it  slopes  slightly 
towards  the  extremity  and  opens  laterally  upon  the  cutting 
portion. 

The  system  of  automatic  injection  by  means  of  hollow- 
bore  bits  may  be  applied  to  drills  of  all  kinds.  It  can  be 
employed  with  hand  drills,  steam  rock  drills,  drills  driven 
by  compressed  air  or  electricity,  and  with  rotary  or 
percussion  drills. 

This  system  has  already  been  tried  in  connection  with 
several  important  operations.  In  support  of  this  we  may, 
as  documentary  evidence,  here  submit  a  few  statistics  of" 
drills  on  the  dry  system  in  comparison  with  those  using 
water  injection  by  the  aid  of  hollow4)ore  bits.  These 
figures  may  serve  generally  for  every  method  affording 
energetic  flushing  of  a  permanent  kind  right  down  to  the 
bottom  of  the  hole  drilled.  In  schistous  earth  the  length 
of  the  drilling  per  hour  amounts,  in  the  case  of  a  dry  drill, 
to  11  ft.  6  in.,  and  to  9  ft.  in  chalky  soil ;  in  the  same  classes 
of  soil  the  figures  with  a  water-flushed  drill  are  respectively 
27  ft.  4  in.  and  19  ft.  6  in.  These  differences  are  explained 
by  the  possibility  of  work  being  carried  on  more  regularly, 
all  the  dust  being  thoroughly  removed,  due  to  the  direct 
action  of  the  bore  bit  upon  the  soil  or  hard  surface,  and 
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not  upon  the  dust  that  has  accumulated,  also  to  the  lesser 
frequency  with  which  the  boring  bits  have  to  be  replaced, 
etc.    Work  is  continuous,  all  interruptions  being  avoided. 


GRANGER'S    PATENT    EXPANSION  STEAM 
TRAP. 

To  obtain  a  sensitive  action  in  expansion  steam  traps,  it 
has  been  customary  so  to  arrange  the  valve  that  the  steam 
pressure  always  tends  to  open  it,  and  it  is  kept  closed 
merely  by  the  expansion  of  the  metal  forming  the  body  of 
the  trap ;  but  from  the  nature  of  this  design  the  very 
slightest  yielding — even  the  thousandth  part  of  an  inch — 
of  this  metal  at  once  allows  the  valve  to  open  slightly, 
and  to  discharge  water  or  steam  in  driblets,  by  which  the 
valve  face  and  seat  are  quickly  cut  and  scored.  This  defect 
increases  with  increasing  pressures  and  larger  valves  ;  hence 
some  designers  of  modern  traps  have  so  arranged  the  valve 
that  the  steam  pressure  always  tends  to  keep  it  closed, 
and  the  contraction  of  the  metal  has  to  open  it  against 
that  pressure.  This  operation,  however,  throws  very  great 
strains — owing  to  the  multiplying  levers  and  devices  almost 
universally  employed — upon  the  various  members  of  the 


the  same  time  pulled  towards  the  right  hand,  the  nut  E 
being  meanwhile  slacked  out  to  give  the  necessary  freedom 
to  the  lever  L.  To  blow  through  by  hand,  the  hand  wheel 
W  is  pushed  towards  the  left,  the  spring  F  then  yielding 
and  permitting  the  valve  to  be  opened. 

The  construction  of  the  trap  is  simple,  comprising  only 
the  brass  tube  K  K  (which  unites  the  two  gun-metal  ends) 
and  the  rod  A  C,  which  is  of  a  special  alloy,  containing  36 
per  cent  nickel  and  64  per  cent  steel,  and  having  the  lowest 
coefficient  of  expansion  known,  viz.,  about  eleven  times  less 
than  that  of  ordinary  steel.  The  effect  of  this  is  that  the 
distance  from  the  point  A  to  the  fulcrum  B  of  the  lever  L 
remains  practically  constant  throughout  all  the  working 
temperatures  of  the  trap,  and  consequently  expansion  and 
contraction  of  K  K  cause  the  lug  H  to  slide  to  and  fro 
on  the  rod  (the  rod  being  a  free  fit  in  H,  but  rigidly  fixed 
at  A),  and  thus  operate  the  lever  by  means  of  the  stud 
E,  the  movement  being  multiplied  by  the  former  before 
reaching  the  valve  V.  The  lower  end  of  the  lever  is  forked 
and  embraces  the  double-flanged  piece  G;  hence  the  valve 
spindle  can  be  rotated  in  either  direction.  Adjustments 
are  made  by  the  special  lock  nut  E,  and  when  properly 
|   set  it  is  found  that  a  wine  glass  of  water  poured  along 


Fig.  1.  Fio.  2. 


trap,  and  a  sensitive  action  is  not  attainable.  In  the  steam 
trap  illustrated  in  fig.  1,  this  defect  has  been  remedied  by 
partly  balancing  the  valve  V  by  means  of  the  spring  S, 
which  counteracts  fully  three-fourths  of  the  pressure  on 
the  back  of  the  valve ;  consequently  the  latter  opens  with 
great  ease,  and  the  strains  upon  the  members  of  the  trap 
are  so  trifling  as  to  become  quite  negligible.  If  the  valve 
were  not  balanced,  the  tensile  strain  on  the  stud  R  E,  for 
example,  would  be  about  3  cwt,,  in  the  case  of  a.  -J  in.  valve, 
and  150  1b.  of  steam;  and  it  is  obvious  that  sensitive 
action  cannot  be  attained  under  such  a  condition.  The 
spring  S  and  the  slight  elasticity  of  the  rod  A  C  produce 
another  valuable  result,  by  causing  the  valve,  as  soon  as 
it  has  been  very  slightly  opened  by  the  contraction  of  K  K, 
to  open  suddenly  to  a  much  wider  extent ;  and  after  the 
water  has  been  ejected  the  subsequent  expansion  of  K  K, 
moving  the  valve  towards  its  seat  till  it  nearly  approaches 
thereto,  allows  the  steam  pressure  to  quickly  overcome  the 
spring  and  close  the  valve  with  great  suddenness.  Thus 
the  trap  always  discharges  in  "puffs,"  and  without  the 
slightest  dribbling  either  in  opening  or  closing,  and  the 
life  of  the  valve  and  seat  is  greatly  prolonged. 

To  maintain  these  parts  in  a  steam-tight  condition  as 
long  as  possible,  the  valve  spindle  is  extended  outside  the 
trap  and  fitted  with  a  small  hand  wheel  W,  by  which  the 
valve  can  be  twisted  or  rotated  and  made  to  bed  itself  on 
the  seat  at  any  time,  whether  the  trap  be  at  work  or  not. 
When  the  valve  requires  grinding  in,  it  is  only  necessary 
to  remove  the  plug  P  and  apply  the  grinding  material  to 
the  valve  face  through  this  plug  hole ;  after  which  the 
hand  wheel  W  is  rotated  or  twisted  a  few  times,  being  at 


K  K  will  cause  the  trap  to  blow,  although  K  K  be  full  of 
live  steam. 

In  common  with  all  other  expansion  steam  traps,  this 
trap  is  suitable  only  for  purposes  where  the  steam  pressure 
does  not  vary  more  than,  say,  15  to  20  per  cent  from 
day  to  day,  but  there  are  some  few  cases  where  the  pressure 
undergoes  great  variations,  such  as  from  200  lb.  down  to 
4  lb.  or  5  lb.  in  a  few  hours.  Now  it  is  impossible  for  any 
ordinary  expansion  trap  to  deal  effectively  with  such 
extreme  cases  (without,  of  course,  it  be  adjusted  by  hand 
from  hour  to  hour,  which  is  an  impracticable'  solution  of 
the  difficulty),  because  if  adjusted  to  suit  the  high  pressure, 
it  will  allow  live  steam  to  be  blown  off  at  the  low  pressure 
(owing  to  its  being  some  160  deg.  cooler  than  the  high)  ; 
and  if,  on  the  other  hand,  it  be  adjusted  to  suit  the  low 
pressure,  it  will  fail  to  remove  water  from  the  high-pressure 
steam  till  the  trap  has  cooled  down  some  160  de;?.  To 
render  Granger's  trap  efficient  for  these  great  ranges  of 
pressure,  an  automatic  compensating  gear  has  been 
designed.  It  is  shown  in  fig.  1  by  the  dotted  lines  Y  N  J, 
and  more  clearly  in  the  enlarged  end  view,  fig.  2,  and 
consists  of  a  piston  or  plunger  N  working  in  a  cylinder  Y, 
the  lower  end  of  which  communicates  by  the  passage  X 
with  the  interior  of  the  trap,  and  is  subject  to  whatever 
pressure  prevails  therein.  The  piston  is  kept  down  by  a 
spring,  and  as  the  pressure  in  the  trap  increases,  the  spring 
yields  and  allows  the  piston  to  rise,  and  in  so  doing  it 
(by  means  of  the  arm  Q)  gives  a  partial  rotation  to  the 
stud  J  R  E  (fig.  1),  for  which  the  lug  H  forms  a  nut  (the 
nut  R  being  absent).  The  effect  of  this  partial  rotation  is 
to  slightly  move  the  stud  longitudinally  towards  the  left 
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hand,  thus  pushing  the  lever  L  in  the  sama  direction,  and 
causing  the  valve  to  be  opened  somewhat  earlier  than  if 
R  E  had  received  no  movement.  The  whole  action  may 
be  explained  by  the  following  example,  viz. :  The  before- 
mentioned  extra  heat  of  160' deg.  produces  an  extra 
expansion  in  K  K  of  about  [Uo  in.,  hence  the  stud  R  E  will 
be  '/2o  in.  too  far  towards  the  right  hand ;  the  piston  N 
has,  however,  risen  to  the  position  Q1  (fig.  2),  owing  to  the 
high  pressure  within  the  trap,  and  has  caused  the  stud  R  E 
to  be  traversed  '/ao  in.  towards  the  left,  thus  bringing  it 
back  to  its  original  position,  and  allowing  the  trap  to 
blow  off  upon  any  slight  cooling  taking  place.  The  last- 
named  dimension  is  not  strictly  accurate,  because  the 
valve  seat  has  moved  slightly  to  the  right,  and  consequently 
the  backward  movement  of  R  E  has  to  be  somewhat  less 
than  'Uo  in. 

The  patentee  and  manufacturer  of  this  steam  trap  is 
Mr.  W.  A.  Granger,  engineer,  of  Palmer's  Green,  London,  N. 


"  BOILERI NE "   FOR  THE  PREVENTION  OF 
SCALE  IN  BOILERS. 

The  importance  of  freeing  steam  boilers  from  scale  is  now 
well  known  to  all  steam  users,  and  it  is  generally  recognised 
that  as  "  prevention  is  better  than  cure,"  the  best  and 
safest  means  for  accomplishing  the  same  is  to  free  the 
water  used  in  the  boiler  from  all  scale-forming  impurities. 
Many  preparations  for  this  purpose  are  now  on  the  market, 
each  put  forward  with  many  claims  as  to  what  it  will  do,  but 
as  the  "  proof  of  the  pudding  is  in  the  eating,"  we  advise 


removed  by  blowing  off.  It  also  softens  and  facilitates  the 
removal  of  existing  scale  in  a  similar  manner.  This 
preparation  is  of  organic  origin,  and  free  from  any  harmful 
ingredients,  so  that  it  can  be  used  with  safety  for  boilers 
raising  steam  for  breweries,  hospitals,  confectioners,  etc. 
The  manufacturers  of  "  Boilerine "  have  analyses  of  the 
waters  of  the  chief  sources  of  supply  in  the  United 
Kingdom.  No  samples  are  required  of  the  water  used  by 
customers  when  their  supply  is  taken  from  the  town's 
mains,  but  in  the  case  of  well,  river,  or  canal  water  being 
used,  a  sample  should  be  sent,  so  that  the  right  kind  of 
"  Boilerine  "  can  be  chosen.  They  are  also  prepared  to  make 
analysis  of  the  water  and  supply  a  certificate  of  same  at  a 
small  fee.  The  quantity  to  be  used  is  very  small,  being 
for  fixed  boilers  under  continual  treatment  2  oz.  per  nominal 
horse  power  per  day,  and  for  weekly  treatment  1  lb.  per 
nominal  horse  power  per  week.  Water-tube  boilers  require 
2  lb.  per  1,000  gallons  of  feed  water  evaporated.  The 
required  quantity  should  be  put  in  a  pail  of  hot  water, 
stirred  until  dissolved,  and  poured  into  hot  or  cold  water 
feed  tank,  or  it  may  be  put  into  the  boiler  direct  before 
getting  up  steam. 

We  would  draw  attention  to  some  new  lines  which  have 
been  brought  about  owing  to  the  need  of  special  classes  of 
boilers,  one  being  for  marine  boilers,  which  acts  as  a 
deterrent  of  the  corrosive  effects  of  water  either  containing 
salt  or  distilled  from  sea  water.  There  is  also  "  Concen- 
trated Boilerine,"  which  is  put  up  into  metallic  tubes 
(11  in.  by  2  in.),  and  intended  for  use  in  water  cisterns  of 
motor  cars.  "Boilerine"  in  boxes  is  compounded  for  use 
in  steam  generators  of  heavy  motor  vehicles,  while  one  of 


those  who  have  not  yet  met  anything  that  has  given  them 
satisfaction  to  try  "  Boilerine."  This  is  a  preparation  in  a 
semi-jelly  form,  which,  when  mixed  in  small  quantities 
with  the  water  in  the  boiler,  precipitates  the  salts  of  lime 
and  magnesia,  and  other  hardening  salts,  as  a  powder  easily 


the  latest  productions  is  "  Roseline,"  a  specially  adapted 
preparation  for  use  in  gas  engines. 

The  manufacturers  of  ''  Boilerine "  are   the  Boilerine 
j  Manufacturing  Company,  Old  Kent  Road,  London,  S.E., 
with  many  foreign  and  colonial  agents. 
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TEST   ON    AN    ASBESTOS  STEAM-PIPE 
COVER. 

The  following  particulars  are  embodied  in  a  report  of  test 
on  an  asbestos  steam-pipe  cover  supplied  by  the  Bell's 
Asbestos  Company  Limited,  for  whom  the  test  was  made, 
at  Busby  House,  Teddington,  under  the  supervision  of  tbe 
director  of  the  National  Physical  Laboratory,  Professor 
P..  T.  Glazebrook. 


\Steam  Si  ;•;•/> 


TEST  ON  AN  ASBESTOS  STEAM-PIPE  COVER. 


Particulars  of  the  Cover. 

This  cover  was  in  flat  sections  about  3  ft.  by  2  ft.  which 
were  wrajjped  round  the  pipe  and  laced  with  copper  wire. 
Mean  thickness  of  cover  =  1'53  in. 
Total   weight  of  cover  =  28"25  lb. 

=  2-0  lb.  per  foot  run 
=  1  '7  lb.  per  square  foot 
of  external  surface  of 
4  in.  pipe. 

A  test  was  also  made  with  the  bare  pipe  for  comparison. 


The  arrangement  of  the  experimental  steam  pipe  is 
shown  in  the  accompanying  illustration.  The  test  pipe  is 
a  -t  in.  steel  pipe,  4'47  in.  external  diameter  and  14'34  ft. 
in  length,  having  a  total  radiating  surface  of  16'85  square 
feet.  This  is  supported  by  the  ends  in  a  nearly  horizontal 
position,  with  a  slope  of  six  inches  in  the  length  to  ensure 
the  condensed  steam  draining  down  to  the  collecting  tube. 
The  steam  is  admitted  through  a  gravity  separator  into 
the  top  of  the  test  pipe  at  the  upper  end,  and  the  tempera- 
ture of  the  steam  is  taken  as  it  leaves  the  separator.  The 
condensed  steam  runs  down  to  a  collecting  tube,  in  which 
the  level  of  the  water  is  shown  by  a  gauge  glass.  This 
level  is  kept  constant  during  the  experiments  by  adjusting 
the  drain  cock.  The  condensed  steam  is  blown  out  through 
a  cooling  coil  to  prevent  re-evaporation  on  reduction  to 
the  atmospheric  pressure. 

The  reference  letters  in  the  illustration  are  as  follow  : 
P  is  the  test  pipe,  C  the  asbestos  covering  under  test, 
G  water  gauge,  T  thermometer,  S  separator,  A  air  oock, 
F  flanges  to  replace  pipe  when  measuring  condensation  in 
ends,  H  collecting  pipe,  D  the  drain,  L  cooling  coil,  and 
K  the  cooling  tank. 

To  correct  for  the  loss  of  heat  from  the  flanges  and 
collecting  tube,  a  pair  of  similar  flanges  screwed  on  a 
nipple  close  to  each  other  is  used.  When  these  are  placed 
in  between  the  two  ends  of  the  apparatus,  instead  of  the 
test  pipe,  the  condensation  due  to  these  parts  alone  can 
be  determined. 

The  observations  made  were :  (1)  weight  of  steam  con- 
densed ;  (2)  temperature  of  steam  ;  (3)  temperature  of  air 
at  two  different  places  ;  (4)  temperature  of  outside  of  cover. 

From  the  steam  temperature  is  found  the  pressure  of 
the  steam  and  the  "latent  heat."  The  weight  of  water 
collected,  multiplied  by  the  "  latent  heat,"  gives  the.  total 
loss  in  B.T.U.  from  the  pipe.  From  this  is  subtracted  the 
total  heat  loss  from  the  flanges  and  ends,  the  net  loss  from 
the  pipe  being  thus  obtained.  This  net  loss,  divided  by 
the  latent  heat,  gives  the  condensation  in  the  test  pipe 
alone  in  pounds. 

4 


Table  of  Observations. 


Asbe-tos  covered 
pipe. 

Bare  pipe. 

393-4  deg.  Fah. 
103-6  deg.  Fah. 
64-0  deg.  Fah. 
6-245  lb. 

392-7  deg.  Fah. 

67-7  deg.  Fah. 
30-52  lb. 

Calculated  Results. 

Asbestos  covered 
pipe. 

Bare  pipe. 

Difference    of    temperature  between 

Loss  due  to  flanges  and  ends   

Condensation  per  hour  from  test  pipe.. 
Loss  per  square  foot,  per  hour,  per  deg. 

215  lb.  sq.  in. 
837  B.T.U.  per  lb. 

329-4  deg.  Fah. 
5225  B.T.U. 
2245  B.T.U. 
2980  B.T.U. 
3-56  lb. 
•212  lb. 

54  B.T.U. 

213  lb.  sq.  in. 
837  B.T.U.  par  lb. 

325  deg.  Fah. 
25550  B.T.U. 
2170  B.T.U. 
233S3  B.T.U. 
27-9  lb. 
1-66  lb. 

4-27  B.T.U. 

From  these  figures  the  following  table  has  been  calculated, 
assuming  an  air  temperature  of  70  deg.  Fah. 


Pressure  by 
gauge. 

Loss  in  B.T.U.  per  hour  per 
square  foot  of  4  in.  pipe. 

Steam  condensed  per  hour 
per  square  foot  of  surface  of  4  in 
jiipe  in  pounds. 

Pounds  per 

Asbestos 

Bare. 

Asbestes 

Bare. 

s  [uare  inch. 

covered. 

covered. 

190 

168-4 

1339  • 

•200 

1-59 

'200 

170-6 

.  1357 

•203 

1-61 

210 

172-7 

1373 

•206 

1-64 

220 

174-6 

1389 

•'209 

1-66 

Saving  due  to  cover  =  87  per  cent  of  total  condensation. 
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A  NEW  PNEUMATIC   BOILER  RIVETER. 


A  demonstration  of  a  new  type  of  pneumatic  boiler  riveter, 
manufactured  by  Messrs.  John  Turnbull,  juri.,  and  Sons, 
190,  West  George  Street,  Glasgow,  was  recently  made  at 
the  Grangemouth  shipbuilding  yard. 

The  riveter  has  a  reach  of  84  in.,  and  is  capable  of  driving 
1  \  in.  rivets.  It  works  on  the  principle  of  hand  work, 
forming  the  head  of  the  rivet  by  a  succession  of  rapid 
blows.  As  will  be  seen  from  the  illustration,  the  riveter 
consists  of  two  levers,  having  at  one  end  a  pressure  cylinder 
13  in.  diameter  to  open  and  close  the  levers;  at  the  other 
end,  the  riveting  machine  on  one  arm  and  a  suitable  die 
or  counterweight  on  the  other.  There  are  three  sizes  .of 
this  type  of  riveter,  namely,  72  in.,  84  in.,  and  96  in.  reach 
respectively.  The  riveting  machine  proper  consists  of  a 
cylinder,  with  the  hammer  head  or  die  shaped  on  the  end 
of  piston  rod;  and,  of  course,  the  holder-on  has  a  cupped 
rivet  set  which  is  interchangeable. 

These  riveters  when  first  introduced  had  a  movable  rivet 
set  or  die,  which  was  attached  to  the  end  of  the  piston 
rod,  but  from  experience  it  has  been  found  that  more 
satisfactory  results  can  be  obtained  by  forming  the  rivet 
set  or  die  out  of  the  solid  piston. 

The  valve  is  operated  directly  by  the  pressure  in  the 
hammer  cylinder  with  extra  gearing,  and  so  arranged  that 
the  length  of  stroke  regulates  itself  automatically  to  cor- 


with  success.  The  rivets  were  £in.  diameter,  and  the 
plates  \  in.  thick.  After  the  samples  were  sawn  up  they 
exhibited  a  perfectly  driven  rivet  and  the  plates  tightly 
closed. 

These  machines  are  considerably  cheaper  than  hydraulic 
riveters  of  the  usual  type. 


THE   NEW   SHORT  RIFLE. 


;  It  has  been  decided  by  the  War  Office  to  re-arm  cavalry, 
infantry,  and  the  navy  with  a  new  type  of  short-barrel  rifle. 
The  following  table  gives  the  figure  of  merit  of  this  rifle 
as  compared  with  the  magazine  Lee-Enfield,  with  which 
our  troops  are  now  armed,  and  continental  military 
rifles :  — 


Country. 

Figure  of  Merit. 

200  yds. 

!>00  yds 

1,000  yds. 

1,500  yds. 

■58 

1-20 

3-42 

"35 

1-52 

4-02 

Italy   

•78 

2-04 

3  04 

Great  llritain— 

•27 

•62 

1-72 

4-4:i  - 

(b)  Shm-t  rirle  

~i-sV  ■ . 

•71 

1-21 

2-99 

I 


A   NEW    PNEUMATIC    BOILER  UIVETER. 


respond  with  the  gradual  reduction  of  the  end  of  the  rivet  j 
as  the  head  is  formed.  The  air  pressure  required  is  from 
301b.  to  50  lb.  per  square  inch,  and  the  number  of  strokes 
per  minute  is  from  150  to  200.  The  time  required  to  form 
the  head  of,  say,  a  £  in.  rivet,  is  about  6  seconds,  and 
at  steady,  straight  work,  allowing  for  ordinary  detention 
and  loss  of  time,  two  or  three  rivets  can  readily  be  finished 
in  one  minute. 

The  machine  can  be  worked  either  vertically  or  hori- 
zontally, and  the  operation  is  as  follows  :  The  rivet  boy, 
after  inserting  the  hot  rivet,  moves  the  die  and  weight  over 
the  head  of  rivet  when  the  operator  admits  air  into  the 
cylinder  A  by  moving  the  rod  B,  thereby  closing  the  long 
ends  of  the  bars  and  pressing  the  nozzle  upon  the  plates 
over  the  rivet.  The  plates  are  held  together  by  a  pressure 
of  about  2,000  lb.  The  operator  then  presses  upon  the 
spring  valve^D,  admitting  the  air  pressure  into  the  riveter 
to  operate  its  hammer,  and  this  forms  the  rivet  head  by  a 
succession  of  rapid  blows. 

In  the  Grangemouth  Dockyard  experiments  were  made 
on  flush  rivets,  pan-head  rivets,  and  snap-head  rivets,  all 


The  "figure  of  merit,"  it  was  explained,  represents  the 
average  deviation  of  a  bullet  from  the  centre  of  a  group 
of  shots ;  therefore,  the  lower  the  figure  is,  the  more 
creditable  is  the  performance  of  the  rifle. 

There  appears  to  be  a  great  diversity  of  opinion  by 
competent  authorities  on  the  question  of  this  change.  It 
is  shown,  with  no  little  reason,  that  the  committee 
appointed  to  consider  the  rifle  question  had  not  a  free  hand, 
but  were  tied  down  to  consider  and  determine  certain 
definite  questions,  one  of  these  being  "  how  to  make  the 
best  of  a  rifle  5  in.  shorter  in  the  barrel  than  the  one 
actually  in  use."  It  thus  appears  that  the  first  essential, 
"  to  find  out  the  best  rifle  for  the  army,"  has  been  shelved. 
There  are,  however,  many  factors  which  go  to  produce  the 
all-round  "  best "  rifle,  for  the  varied  circumstances  of  use 
on  a  battlefield  may  well  modify  a  design  produced  specially 
on  ballistic  lines  only. 


Locomotives  foe  Japan. — The  North  British  Locomotive 
Company,  Glasgow,  have  just  received  an  order  for  18  powerful 
locomotives  for  the  Japanese  Government. 


THE  PRACTICAL  ENGINEER 

Inventions  Supplement: 

A  WEEKLY  REGISTER  OF  ALL  APPLICATIONS  FOR  BRITISH  PATENTS, 

AND 

A  Record  of  all  the  Completed  Patent  Specifications,  with  Illustrated  Abridgements  of  those  relating  to  Engineering. 


FEBRUARY  10,  1905. 


To  BOOK  BUYERS  and  LIBRARIANS 

■  .■•illlflllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMlii-'- 

QVER  2,000  VOLUMES  have  been  sold  by 
us  on  our  Instalment-purchase  System. 
We  will-  PROCURE  ANY  BOOK  or  number  of 
books,  Technical  or  otherwise,  and  forward 
such  to  any  approved  British  address  on 
receipt  of  deposit  of  5s.  in  the  £,  and  the 
balance  by  instalments  as  may  be  arranged. 


OUR  ENGINEER'S  LIRRARY 

of  various  books  has  been  sent,  on  receipt  of 
5s.  deposit,  to  readers  in  practically  all  the 
large  towns  and  districts  of  this  country,  and 
to  public  libraries,  societies,  and  clubs. 


OUR  SECRETAIRE  ROOKCASE 

is  still  being  sent,  on  receipt  of  5s.  deposit, 
to  readers  in  various  parts  of  England.  This 
greatly  admired  and  most  useful  piece  of 
home  or  office  Furniture  cannot  be  purchased 
elsewhere  at  our  price,  in  consequence  of 
the  special  terms  we  have  made  by  ordering 
large  quantities  from  the  makers. 


FOR  PARTICULARS  ADDREss- 
^e  Manager,  "Engineers'  Gazette" 

359,    STRAND,  LONDON. 


OPPOSITION  TO  PATENTS. 

The  grounds  upon  which  a  patent  may  be  opposed  prior 
to  its  being  sealed  are  very  much  misunderstood,  and 
there  is  also  considerable  misapprehension  as  to  the  effect 
that  any  decision  will  have,  based  upon  the  result  of  such 
opposition.  An  invention  may  be  absolutely  worthless,  on 
the  ground  of  having  no  subject  matter,  being  old  and  well 
known  to  the  public,  and  yet  not  be  an  application  upon 
which  the  patent  can  be  successfully  opposed.  Similarly, 
a  patent  may  be  successfully  opposed,  a  reference  to  the 
opposing  patent  secured,  and  yet  be  uninjured  in  the  point 
of  its  commercial  value  or  of  its  legal  effect,  in  consequence 
of  the  limitations  that  are  imposed  alike  upon  the  Patent 
Office  and  the  Law  Officer  before  whom  the  opposition 
proceedings  are  considered  and  determined. 

The  grounds  upon  which  any  person  may  oppose  the 
grant  of  a  patent  are  :  (1)  That  the  applicant  has  obtained 
the  invention  from  the  opponent  or  from  a  person  of  whom 
he  is  the  legal  representative;  (2)  that  the  invention  has 
been  patented  in  this  country  on  an  application  of  prior 
date,  and  in  which  prior  patent  the  opponent  has  some 
interest;  (3)  that  the  complete  specification  includes  an 
invention  not  in  the  provisional,  and  for  which  the  opponent 
has  in  the  meantime  applied  for  a  patent. 

In  the  opposition  proceedings,  however,  which  are 
conducted  before  the  Comptroller,  and  in  the  case  of  an 
appeal  from  his  decision  again  by  the  Law  Officer,  no 
account  can  be  or  is  taken  of  that  which  the  courts  would 
hold  to  be  a  (matter  of  pure  infringement  of  or  interference 
with  the  opponent's  rights.  Were  it  otherwise,  it  would 
be  asking  the  Patent  Office  and  the  Law  Officer  to  decide 
an  abstruse  technical  point  upon  a  simple  hearing  of 
argument  where  no  witnesses  are  of  necessity  heard,  and 
before  whom  only  questions  concerning  the  interpretation 
of  the  specifications  of  the  patent  have  to  be  dealt  with. 
It  is  not  the  function,  therefore,  either  of  the  Patent 
Office  or  the  Law  Officer  to  pass  any  opinion  upon,  much 
less  to  decide,  the  merits  or  demerits  of  specifications  upon 
which  the  opponent  relies  when  seeking  to  stop  the  gram 
of  any  patent.  That  judgment  or  decision  affecting  the 
prior  patent,  and  the  bearing  of  the  subsequent  pateut  to 
such,  can  alone  be  secured  from  the  tribunal  of  on9  cf 
His  Majesty's  High  Courts  of  Justice. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  folloicing  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specification* 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  wiU  be  found  under  the  list  of  "Recently  Completed 
Specifications-?'  published  each  week  in  this  Journal,  when  a,  in-int  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— viz  ,  /\ 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temp'e  Street,  Birmingham  ;  or  SO,  Ci-oss  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

1771    Bt",  T.  FREER.    Soil  pan. 

1810  W.  E.  MARTIN.  Tines,  and  meaus  for  fixing  them  in 
harrows. 

1628    R.  J.  BTJSWELL.    Land  pulverisers  and  clod  crushers.* 
1639    E.  J.  PARRY.    Opening  and  closing  garden  or  forcing 
frames. 

1840  C.  YOUNG.  Contrivance  attachable  to  a  rake,  comb, 
harrow,  or  such  like  implement  for  cleaning  same. 

1.871  C.  SATTLER  and  \Y.  LEHMANN.  Sowing  and  mowing 
lawns. 

L993    J.  CARNEY.    Sowing  turnip  and  mangold  seed. 
2032    G.  L.  LAVENDER.    Vermin  trap. 

2034    METALLSCHLAUCH-FABRIK  PFORZHEIM  (vorm. 

Hch.  Witzenmann  G.  m.  b.  H.).  Metallic  hose  wind- 
ing machines.* 

2047    C.  L.  WILCOX.    Lawn  mowers* 

2091  G.  F.  STRAWSON  and  C.  A.  LISTER.  Irrigating 
plants  in  flower  pots  and  beds. 

Arms  and  Ammunition. 

1607  FRIED.  KRUPP  AKT.-GES.  Lighting  attachments 
for  ordnance.* 

1899    F.  T.  F.  WILSON.    Ball-bearing  implement  for  clean- 
ing rifled  guns  and  the  like.* 
1940    M.  G.  H.  GRIBBLE.  Explosive. 
2067    T.  S.  FORBES.  Bayonets. 

2144  A.  A.  BONEHILL.  Adjustable  rear  sights  for  rifles,  etc. 
2210    P.  PARKES.    Automatically  vanishing  target. 

Bottles,  Glass,  &c. 

1815    H.  THOMPSON.    Jars  and  bottles. 

1819  J.  MOUNTAIN  and  F.  E.  MOUNTAIN.  Cleaning  and 
polishing  windows. 

1833    E.  VILALTA-ESCALER.    Closures  for  bottles.* 

1885    J.  KAUM.    A  closing  device  for  vessels.* 

1936    G.  M.  PEARSE.    Stoppers  for  bottles. 

1973  F.  T.  WRIGHT.  Hot-water  bottles  for  heating  infants- 
food. 

2016    W.  W.  GARSIDE.    Screw  stoppers  for  bottles.* 
2021    J.  WESTAWAY.    Cans,  barrels,  and  other  vessels  for 
holding  liquids. 

2065  J.  M.  WILSON.  Steaming  capsules  or  rings  on  bottles. 
2071    D.  CUFF  and  G.  WATTS.   Filling  and  stoppering  aerated 

liquor  bottles. 
2101    J.  F.  BUCKLEY.    Holders  for  feeding  bottles. 
2106    J.  A.  HORNE.    Automatically  applying  labels  to  tins 

and  bottles,  etc. 
2177    J.  ELSE.    Syphon  top  for  bottles  for  aerated  water.* 
2237    G.  A.  ZOBEL.  Bottle. 

Building  and  Construction. 

1759    W.  POWELL.  Timber. 

1773    J.  MONKS.    Lead  hanger  lor  slate  or  glass. 

1812    J.    C.    BAYLES.      Pavements    composed    of  plastic 

materials.* 
1822    F.  RESTIAUX.  Paint. 

1831    R.  M.  WALTON.    Plumb  and  spirit  levels. 

1838    W.  A.  C.  WALLER.    Sash  fasteners. 

1K79    W.  H.    LUTHER.      Roofing    skylight   windows,  side 

lights,  glass  frames,  etc.. 
1902    J.  WENDLER.    Revolving  doors. 
1910    M.  HARDING.    Door  or  gate  stop. 
1922    N.  JOHNSON.    Cutting  or  excavating  trenches. 
1955    G.  J.  MOSCHOS.  Doors. 

1964  H.  SIDEBOTTOM,  and  RUDD  &  CO.  LTD.  Chimney 
cowls  and  ventilators.* 

1998  C.  LE  GROS  BISSON  and  C.  S.  BISSON.  Chimney  cowl. 

1999  H.  W.  CURCHIN  and  R.  M.  RODWELL.  Ladders. 
2026    G.  L;  MOUCHEL.    Concrete  cowl.* 

2019  V.  KING.  Four-corner  cramps  for  joiners,  cabinet, 
and  picture-frame  makers'  work. 


2121  J.  H.  RANDALL.    Gully  scoop. 

2122  A.  QUARTERMAN.    Incised  keyed  glass  tiles  tor  wall 

fittings. 

2132    F.  C.  BARKER.    Cowl  for  chimneys. 
2147    H.  P.  TRUEMAN.    Construction  of  dwelling  houses. 
2157    H.  FAHLE.    Snow  guard  for  roof's.* 
2206    W.  H.  ALLEN.  F.  L.  MORRIS,  and  A.  RICHARDSON. 
Folding  lad  ler. 

2211  R.  SCHOLEFIELD.  Machinery  employed  in  manufac- 
ture of  bricks  and  tiles. 

2215    H.  P.  TRUEMAN.    Construction  of  dwelling  houses. 

2222  F.  PARKER.  Stage  extension  and  automatic  flooring 
adjustment. 

2226  F.  READ.  Forming  key  or  grip  to  opal  glass  or  other 
tiles. 

2231    E.  L.  HOCQUART.    Travelling  staircases* 

2251    W.  SCHNELL.    Impressing  lines  and  designs  in  papers. 

Chemistry  and  j  Photography. 

1769  G.  WILKINSON.  Means  and  method  of  carrying  out 
secret  manufacturing  processes  of  chemical  treat- 
ment.* 

1816  W.  &  J.  GEORGE  LTD.  and  A.  J.  GEORGE.  Generat- 

ing sulphuretted  hydrogen  and  other  gases.* 

1817  J.   Y.  JOHNSON    (Badische   Aniliu   &   Soda  Fabrik, 

Germany).  New  compounds  or  derivatives  of  the 
anthracene  series. 

1818  J.    Y.    JOHNSON    (Badische   Anilin   &    Soda  Fabrik, 

Germany).    Colouring  matters. 
1821    H.  L.  SULMAN,  H.  F.  KIRKPATRICK,  P.  and  J. 

BALLOT.    Wet  separation  of  minerals. 
1906    W.  N.  L.  DAVIDSON.      Preparing    colour  sensitive 

plates  or  films. 
1934    A.  ALLEN.    Charging  retorts. 

1941  D.  D'A.  DANYIGER.    White  metallic  alloy. 

1974    W.  SCOTT.    Recovery  of  chlorine  and  iron  from  \\;  >tr 

pickling  liquors. 
2031    0.   IMRAY    (Farbwerke   vormals    Meister    Lucius  & 

Bruning,  Germany).    Dialhyl  carbituric  acids. 

2082  A.  J.  CHAPMAN.    Drying  of  photographic  plates  or 

films. 

2083  J.   HAZELL  and  A.  J.  CHAPMAN.      Washing  and 

drying  of  photographic  plates  or  films. 
2093    W.  J.  LANCASTER.    Photographic  cameras. 
2120    J.  F.  STRONG.      Magazine  holders  for  photographic 

cameras  for  nlates  or  films. 
2139    E.  F.  JARVIS  and  H.  W.  JARVIS.    Composition  of 

lubricants.* 

2174    H.  W.  DE  STUCKLE.    Manufacture  of  alkali-hydrates 

and  zinc  sulphide.* 
2188    R.  PEARSON.      Recovery  of  fatty  matters  from  the 

effluents  of  wool  washing. 
2228    T.  R.  SHILLITO  (Aniline  Colour  and  Extract  Work-. 

formerly  J.  R.  Geigy,   .Switzerland).  Manufacture 

of  azo  colouring  matters. 

Coin  Freed  Mechanism  and  Cash  Register,  etc. 

1804    W.  F.  STRATHAM.    Price  ticket* 
1882    S.  H.  POCOCK.    Cash  registers. 

1942  W.  DEUTSCH.      Delivery  mechanism  with  automatic 

release  of  the  forwarding  receptacles. 

Cycles  and  Cycle  Accessories. 

(Sec  also  Vehicles,  Wheels,  etc.) 

1775  T.  NICHOLSON  and  C.  E.  WARD.  Brakes  for  veloci- 
pedes. 

1867  E.  A.  RADNALL.  Operating  brakes  of  cycles  and 
motor  vehicles. 

2105  J.  PATERSON  and  G.  K.  PASLEY.  Combined  seat 
and  luggage  carrier  for  use  with  bicycles.* 

2130  5THE  GANDY  BELT  MANUFACTURING  CO.  I  l  l) 
Improved  belting  for  cars,  cycles,  etc.-  - 
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2131    THE  GANDY  BELT  MANUFACTURING  CO.  LTD. 

and  C.  A.  F.  DUNOLINE.  Belting  for  motor 
cycles,  etc. 

2163    D.  CRONSIOE.    Handle  bars  for  bicycles. 

Electrical. 

1792    J.  D.  T.  ANDREWS.    Electric  arc  lamps. 

1820    J.  DULAIT,  C.  ZELENAY,  and  L.  ROSENPELD. 

Electro-dynamic  traction  systems.* 
1837    S.    O.   COWPER-COLES.    Electrolytic  production  of 

metallic  sheets,  tubes,  wire,  strip,  or  the  like. 
1863    H.  ROSNER.    Enclosing  cables,  electric  wires,  or  the 

like* 

1868  A.  ECKSTEIN  and  A.  J.  D.  KRANSE.  Electric  1  .unp 
holders. 

1874    T.  LYDALL.    Regulating  variable  ratio  transformers.. 
1876    F.  LYDALL.    Controlling  the  working  of  electrically- 
driven  cars. 
1878    E.  A.  BUELL.  Telephony.* 

1886  -A.  B.  DAWSON-MORAY    and  J.  F.  FITZSIMON S. 

Electric  system  of  fog  signalling. 
1891    M.  A.  CODD.    Contact  breakers  of  induction  coils. 
1912    F.  E.  KINSMAN.    Electric  railway  system.* 

1919  J.  BURKE.    Brush  holder  for  dynamo.* 

1920  J.  BURKE.      Laminated  cores  for   dynamo  electric 

machines.* 

1921  J.  BURKE.    Dynamo  electric  machines.* 

1943  A.  GUNTHER,  jun.  Suspension  device  for  electric 
lamps.* 

1951  F.  TOWNSEND.  Automatic  block  signalling  for  electric 
railways.* 

1968    F.  G.  BUCHER.    Electric  carrying  lamp. 

2001  W.  C.  WOOD  and  B.  OAKSFORD.  Agitation  of  solu- 
tions used  in  electro  decomposition  of  all  metals. 

2004  C.  O.  BASTIAN  and  G.  CALVERT.  Electric  vapour 
lamps  or  enclosed  arc  lamps. 

2014  A.  J.  BOULT  (Justus  Bulkley  Enty,  U.S.A.).  Electric 

distribution  systems.* 

2015  L.  C.  BARKER  and  J.  W.  BURLEIGH.    Brush  holder 

for  electric  dynamos  or  motors. 
2022    VICKERS,  SONS,  &  MAXIM  LTD.,  and  R.  F.  HALL. 

Electric  accumulators  or  secondary  batteries. 
2030    C.  M.  JACOBS.    Eliminating  and  reducing  the  influence 

of  distributing  currents  on  telephone  circuits. 
2033    S.  MATTHEWS.    Mechanically  operated  electric  switch. 

2039  THE   BRITISH    THOMSON-HOUSTON    CO.  LTD. 

and  F.  HOLDEN.    Electric  meters. 

2040  THE    BRITISH   THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Windings  for 
dynamos. 

2066    C.  M.  DORMAN,  R.  A.  SMITH,  and  H.  G.  BAGGS. 

Automatic    controlling    apparatus    for  operating 

electric  switches  or  cut-outs. 
2098    J.  W.  BURLEIGH.    Brush  holders  for  dynamos. 
2108    J.  YOUNG.    Inter-communication  telephone  systems. 
2113    THE    BRITISH   THOMSON-HOUSTON    CO.  LTD. 

and  E.  B.  WEDMORE.      Combined  overload  and 

reverse  current  electric  cut-outs. 
2116    V.  A.  PYNN.    Alternating  current  motors. 
2159    H.  WALLACE.    Automatic  electric  portable  oignal. 
2172    W.  S.  BOULT.    Electric  traction  systems. 
2180    THE  AKT.-GES.  BROWN,  BOVERI,  &  CO.  Improve- 
ments in  single-phase  induction  motors.* 
2183    A.  H.  AVERY.    Contact  breaker  for  induction  coils. 
2190    W.  A.  CLATWORTH,  A.  HOLMES,  J.  H.,  L.  W., 

and  H.  HOLMES.    Starting  switches  for  electric 

motors. 

2194    J.  WEN  HAM.    Inspection  boxes  for  electric  sight  leads. 
2264    W.  A*.  TURNER.    Generating  electricity  from  heat. 
2266    SIEMENS    BROTHERS  &  CO.  LTD.   (Siemens  and 

Halske,    Akt.Ges.,    Germany).      Spring    jacks  for 

telephone  switch  boards.* 

Engineering  and  Mechanical. 

C.  A.  HCNTON  and  G.  R.  PHIPPS.    Shifting  spanners, 
wrenches,  and  the  like. 
1808    J.  CARLU.    Cleaning  and  lubricating  chains. 
1814    J.  BRUNDRIT.    Elastic  fluid  turbines. 
1872    J.  T.  STEWART.    Steam  superheaters. 
1896    A.  RUBERY  and  V.  C.  TOURNIER.  Radiators. 
1915    H.  PARSONS.    Stamping  presses.* 

1925  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Valve 
mechanism. 

1926  THE    BRITISH    THOMSON-HOUSTON   CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Motor-driven 
compressors. 

1927  THE    BRITISH    THOMSON-HOUSTON   CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Shaft  bearings 
and  supports  therefor. 


1939  A.  LOYAL.  Multitubular  radiators.* 
1962    J.  JACKMAN.    Bar  working  lathes.* 

1975  O.  BENDER.    Smokeless  combustion  in  connection  with 

furnaces  by  introduction  of  liquid  fuel.* 

1976  A.  RANSOME  and  H.  MARLES.  Stone-cutting  tools. 
1986  A.  BARRACLOUGH.  Cocks  and  valves  for  water  supply. 
1992    G.  W.  PATTERSON.    Water  mill  or  motor. 

2006  J.  STEVENS.    Hydraulic  presses. 

2007  H.  T.  JONES  and  J.  P.  LUDEMAN.    Blower  or  con- 

tinuous air  pump.* 
2011    B.  T.  HAMILTON  and  L.  STROUD.    Adjustment  and 
regulation  of  springs, 

2028  R.  A.  CARTER.    Bending  metal  rods* 

2029  R.  A.  CARTER.  Chains.* 

2041  PALMER'S  SHIPBUILDING  &  IRON  CO.  LTD.  and 
R.  J.  WEBSTER.    Rivet  making  machines* 

2044  F.  D.  JOHNSON.  Hand  portable  pneumatic  percus- 
sive tools. 

2055    J.  E.  DAVIES.    Stand  for  ratchet  machines  for  rock 

and  coal  boring. 
•  2058    E.  C;  BROWNING.    Screw  bolts  and  nuts. 
2061    BABCOCK  &  WILCOX  LTD.,  R.  A.  McLAREN,  H. 

W.  KOLLE,  and  A.  E.  PARKER.    Chain  grate 

stokers.* 

2074  R.-  B.  HELLIWELL.  Converting  multiple  reciprocat- 
ing motor  into  rotary  motion,  or  rotary  motion  into 
multiple  reciprocating  motion. 

2086  J.  JUNOD.      Motor  operated  by  combined  heat  and 

water  power. 
2090    E.  ENDERS.    Plug  cocks.* 

2104  J.  R.  S.  HAYES  and  B.  E.  BURROWES.  Cutting 
pipes.* 

2114  THE    WARWICK    MACHINERY'    CO.    LTD.  (The 

General  Electric  Co.,  U.S.A.).  Nozzles  for  elastic 
fluid  turbines.* 

2115  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Valve 
mechanisms. 

2126  R.  P.  R.  EMBURY.    Improved  spanners  and  wrenches. 
2128    J.  HARGREAVES,   jun.    Improved  steam  traps. 
2165    J.  H.  MORGAN  and  P.  B.  MASSEY.  Spanners. 
2135    W.  M.  ROBERTS.    Steam  turbines. 

2195  W.  J.  REID,  E.  F.  REID,  M.  F.  REID,  and  I.  RE  ID. 
Self-lubrication  of  sheaves,  pulleys,  etc.* 

2209  J.  W.  GRIMSTON  (Earl  of  Verulam).  Power  trans- 
mission. 

2227  W.  L.  JACKSON.  Machines  for  tunnelling  and  (or) 
cutting  earth  and  rocks.* 

2242  H.  KIMBER  and  A.  PEARCE-JAWL.    Variable  throw 

cranks.* 

2245  W.  H.  WHEATLEY  (Lomer  &  Co.,  G.  m.  b.  H.,  Ger- 
many). Marking  or  setting  out  grooves  on  cylin- 
drical bodies. 

2217  THE  ALBANY  MANUFACTURING  CO.  LTD.,  and 
F.  LAMPLOUGH.  Radiators  and  steam  con- 
densers. 

Engines,  Internal  Combustion. 

{See  also  Vehicles  for  Motor  Cars.) 
1763    S.  G.  WATTS  and  R.  SHEARN.    Starting  mechanism 

for  internal  combustion  engines. 
1783    H.  A.  CLUTTERHAM.    Rotary  self-starter  for  petrol 

motors  having  non-trembler  coils. 
1978    A.  E.  TUCKER  and  C.  T.  CROWDEN.    Motive  power 
engines. 

1983  J.  COWIE.  Combined  air  and  internal  combustion 
engine. 

1987  W.  A.   STEVENS.      Air  cooling  for  double  cylinder 

petrol  motors. 

1988  A.  E.  TUCKER  and  C.  T.  CROWDEN.    Motive  power- 

engines. 

2087  W.  H.  SCOTTON.    Internal  combustion  engines.* 
2103    F.  C.  IHLEE.    Internal  combustion  engines. 

2127  H.  CAMPBELL.    Internal  combustion  engines. 
2171    A.  J.  JUNG.    Explosion  motors. 

2208    J.  H.  GOODMAN.    Internal  combustion  engines. 
2214    H.  REID  and  J.  RIEKIE.    Starting  gear  for  internal 
combustion  engines. 

2243  A.  F.  EVANS.    Oil  engines. 

2259  W.  H.  BARRETT.  Valves  for  internal  combustion 
engines. 

2267  E.  G.  MElrER  and  J.  ROTHHARDS.  Hand-starting 
mechanism  for  internal  combustion  motors. 

Engines,  Steam. 

1770  J.  KIRKMAN.  Packing  for  stuffing  boxes  of  steam 
engine  piston  rods. 

1830    THE  WARWICK   MACHINERY  CO.  LTD.  and  K. 

AHLQUIST.  Bucket  construction  for  steam  tur- 
bines. 


214 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


1907    L.  H.  E.  SANDFORD  and  L.  SANDFORD.  Turbine 
engines.* 

1918  J.  H.  PATTERSON  and  C.  H.  RAWSON.  Rotary 
engines. 

2010    G.  M1ETT1NEN.    Rotary  engines  or  turbines.* 
2054    P.  E.  DOWSON.    Packing  for  glands  or  stuffing  boxes 
for  piston  rods. 

Food  Products. 

1768    F.  W.  FAULKNER.      Chip  potato  cooking  and  fish 

frying  apparatus. 
1786    W.    FAIR  WEATHER    (Landers,    Frary,    and  Clark, 

U.S.A.).    Cake  makers.* 
1914    A.  S.  DOWLING,  P.  L.  H.  SIMON- JACQUY,  and  J. 

G.  SANJUAN.    Packing  bananas. 
1954    W.  KELLY.    Dough  moulding  appliances. 

2019  J.    E.    WALPOLE.       Scalping,    grading,    or  dressing 

machinery  for  flour  mills. 

2020  J.  M.  SIMPSON  and  F.  JACKSON.    Milk  products. 
2123    A.  BARRON,  F.  HOOD,  and  G.  H.  HODGE.  Bakers' 

ovens. 

2138  A.  BARRON,  F.  HOOD,  and  G.  H.  HODGE.  Appara- 
tus for  the  making  of  cakes  and  the  like. 

2145  J.  S.  CAMPBELL.  Telescopic  coffee  separator  and 
perchorator. 

2166    H.  STERN.    Preparing  non-alcoholic  fruit  juices.* 
2176    J.  WHITE.    Treatment  of  farinaceous  substances.* 

Furniture  and  Domestic. 

1781    J.  BROOKE.    Cover  for  drinking  vessels. 
1881    J.  MOSSOP.    Seats  for  organs  and  pianos. 
1883    R.   KORMER.      Changing  the  length  of  the  legs  of 
furniture.* 

1972    T.  T.  MERCER  and  THE  CHERRY  TREE  MACHINE 

CO.  LTD.    Mangling  machines. 
1980    E.  DUDLEY.    Boot  and  shoe  tidy. 
2089    G.  A.  SCHMIDT.    Sun  blinds. 
2112    A.  SIMPSON.    Dumb  waiters  and  the  like. 
2142    T.  WOOLFALL  and  THE  CHERRY  TREE  MACHINE 

CO.  LTD.    Table  mangles.* 

2196  S.  NASH  and  E.  THOMAS.      Cleaning  and  polishing 

knives.* 

2205    R.  CLAYTON.    Gas  heated   sad   or  box  iron. 
2233    A.  HANSEL.    Hanger  for  garments. 
2240    S.  VON  MROKOWSKI.    Outside  lath  blinds.* 
2258    G.  GUET.    Folding  beds,  box  beds,  or  the  like.* 

Hardware. 

1765    R.  L.  LEWTY.    Meat  skewers. 

1791    G.  F.  GUYON.    Frost  nails  for  horse  shoes. 

1802  R.  J.  CHRISTY.    Safety  razors.* 

1811  A.  SMITH.  Treating  billets  in  manufacture  of  horse 
shoes. 

1850    A.  JACKSON.    Needle  cases. 

1852    F.  R.  SWINBURNE.  Locks. 

1877    F.  W.  SCHROEDER.  Locks. 

1900    M.  R,  MUCKLE,  jun.    Detachable  brackets.* 

1971    J.   A.  JORDAN   and  H.  VAUGHAN.      Sheet  metal 

hollow  ware  utensils,  such  as  baths. 
1996    A.  FREY.    A  shaving  brush.* 
2017    A.  H.  KENDRICK.  Spittoon. 

2035    T.  J.    SHAW  and  W.    G.   SHAW.       Soup  or  sauce 

tureens,  vegetable  dishes,  etc. 
2037    L.  E.  J.  PARIS.    Nails  known  as  brads  * 
2046    J.  W.  DAVISON.    Self-adjusting  horse  shoe. 
2052    J.  CHALTON.    Toasting  forks. 
2003    J.  G.  ADAMS.    Bowls  and  basins. 

2168  G.  HARRISON  (Erste  Schattauer  Forwarenfabriks-act- 
ges  vorm  C.  Schlump).  Device  for  manufacture  of 
ornamental  figures  in  cement  clay.* 

2187  L.  A.  AUDIBERT.  Safety  lock  with  electric  worming 
device.* 

2197  H.  GRAY.    Sharpening  by  abrading  the  cutting  edges 

of  razors  and  knives. 
2218    R.  W.  LEACH  and  H.  SCOLTOCK.    Tube  manufacture. 

Heat,  Light,  and  Ventilation. 

{Including  Gas  Manufacture.) 

1762  W.  PARE.  Electrically  turning  on  and  lighting  up  gas 
lamps. 

1795  C.  C.  WAKEFIELD  and  W.  GRIMES.  Gas  and  liquid 
fuel  burners. 

1803  J.  DOLLARD.    Safety  burner  for  lamps  burning  petro- 

leum and  its  derivatives. 
1843    H.  J.  GRICE.    Gas-producing  plants. 
1847    T.  NEEDLE.    Candle  shade  supports. 
1856    A.  SMALLWOOD.    Balance  weights  for  furnace  doors. 
1865    W.  M.  ODDIE.    Bye-passes  for  incandescent  burners. 
1869    D.  VASS.    Automatic  gas  lighting  and  extinguishing 

apparatus.* 


Gas  burners  and  incandescent  gas 

Inverted  incandescent  gas  burners  or 

Heating  apparatus. 
Burners   for   lamps   burning  solid 

J.  METGE.    Manufacture  of  fuel 

Fire-hearth    appliance    or  fender 


1870    S.  HEATH  &  SONS  LTD.    Manufacture  of  lamp  bases 

and  loading  of  same. 
1875    S.  T.  MOWBRAY.    Producing  coloured  and  ornamental 

light  effects  in  fascias,  signs,  etc. 
1917    THE,  OTTO-HILGENSTOCK  COKE  OVEN  CO.  LTD. 

(C.  Otto  &  Co.,  G.  in.  b.  H.,  Germany).    Coking  oi 

coal. 

1947  O.  STRENGE,  W.  K.  STRENGE,  J.  W.  STRENGE, 

and  G.  O.  STRENGE.    Peat  briquetts.* 
1958    C.  E.  STANLEY  and  A.  C.  HAINES.    Spring  balanced 

metal  base  for  supporting  incandescent  burners  that 

are  fitted  with  heavy  or  light  weight  glass  opal  or 

other  shades  and  globes. 
1997    W.  B.  SMITH. 

burners. 
2024    R.  R.  HARPER. 

fittings. 
2045    R.  G.  BROOKE. 
2050    D.   BALLARD1 E. 

hydrocarbons. 
2053    J.  E WING  and  J. 

brickettcs. 
2059    W.  THOMPSON. 

fitting. 

2062  H.  F.  WRIGHT  and  R.  S.  BENSON.  Bye-passes  for 
automatically  relieving  the  purifiers  of  gasworks  and 
their  connections  from  abnormal  pressures  of  gas.* 

2077    G.    TERRY.    Inverted  incandescent  gas  lighting. 

2090  A.  C.  ROESSLER  and  THE  AIR  LIGHT  CO.  LTD. 
Gas  lamps. 

2124    J.  II.  BELL.    Gas  producers. 

2136  F.  W.  REECE.  Street  incandescent  gas  lamp  lighting. 
2160    S.  RUSSELL.    Automobile  lamp. 

2186    T.  STEIENICKE  (pee  Karwinsky).      Improvements  in 

Bunsen  burners.* 
2232    C.  SCOTT  SNELL  and  THE  AIR  LIGHT  CO.  LTD. 

Nipples  for  gas  lighting. 
2246    A.  C.  BIRKIN.  Grills. 

2253  M.  M.  BROPHY.  Regulations  for  hot  water  or  steam- 
heating  apparatus. 

2265  L.  GEUZE.  Mechanical  charging  apparatus  for  blast 
furnaces.* 

Jewellery,  Clocks,  and  Music. 

(Including'tPhonographs,  etc.) 
1767    W.  P.  STARNER.  Violin-piano. 
1797    G.  GILLINGS.    Music  clutch.* 
1813    G.  MAX.  Phonographs. 

1851  C.  M.  SMITH.  Ornamentation  of  toilet  sets,  cabinet 
furniture,  jewellery,  clock  fronts,  etc. 

1894  J.  J.  WALKER.    Recording  and  re-producing  music. 

1895  J.  J.  WALKER.    Recording  and  re-producing  of  music. 

1948  L.  HUPFELD.    Playing  piano  and  other  key  instru- 

ments. 

2117  F.  H.  E.  PANKOW.    Scarf  pins  and  brooches. 

2118  F.  H.  E.  PANKOW.    Scarf  pins  and  brooches. 
2244    E.  GLAESEL.    Stringed  musical  instrument.* 

Leather  Goods,  including  Machinery. 

1945  J.  W.  RICHARDS.  Saddles* 
1979    H.  CLARK.    Boots  and  shoes. 

Medical. 

1778    J.  HAIG.    Protecting  the  wrist  or  arm  from  the  effects 

of  certain  explosions. 
1853    D.  SHEPHERD.    Facilitating  the  taking  of  meals  by 

a  person  confined  to  bed,  which  may  also  serve  as  a 

book  rest. 

1880    M.  E.  EVANS.    Catamenial  pads  or  towels. 
1901    H.  F.  RANSOM.    Foot  and  leg  rest. 
1908    W.  J.  SCATT.    Chiropodio  toe  expander. 

1949  G.  E.  GORHAM.    Bed  and  douche  pans* 

1950.    G.  E.  GORHAM.    Surgical  fracture  apparatus* 
2003    V.  D.  GREEN.    Resilient  appliance  or  resistive  device 
for  surgical  uses,  especially  applicable  for  cases  of 
deformity  caused  by  contraction  of  the  muscles. 
H.  L.  SNIDGETT.      Probes  for  uterine,  aural,  and 

nasal  probing  and  cleaning  wounds. 
D.  SARASON.  Pads  for  application  to  operating  chairs.* 


2170 
2223 


1832 
1854 
1898 
1916 
1928 
1935 
2051 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 
F.  McM.  SAWYER  and  L.  SEAWELL.  Moulds. 
A.  SMALLWOOD.    Furnaces  for  annealing. 
R.  FRIEDERICH.    Manufacture  of  netting  from  metal. 
W.  A.  HENDRYX.    Treating  ores* 
W.  A.  HENDRYX.    Treating  ores* 
J.  E.  C.  CARR.    Embossing  metals. 
J  LECKIE.      Machinery  for  manufacture  of  copper, 
brass,  and  like  metal  pipes  and  tubes. 
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2092  R.  FELLOWS.  Angles  and  like  sections  of  iron  and 
steel. 

2100  O.  J.  STEINHOBT  and  J.  L.  F.  YOG EL.  Treatment 
of  tin  ores. 

Optical,  Mathematical,  etc.,  Instruments- 

1009    H.  \Y.  SHORT.    Diffusimeters  and  manometers. 
2075    TV.  SHERIFF.    Draughtsmen's  tee  squares  and  parallel 
rules. 

2146    J.  WATSON.    Computing  rules  and  scales. 
2156    W.  THOMSON.    Measuring  compass. 

Printing  and  Typewriting. 

1758    J.  J.  LYNTON.    Block  printing  with  bronze  and  like 

powders,  and  gold  or  other  leaf. 
1801    F.  WAITE  and  L.  P.  SUPPLY  CO.  LTD.  Printing 

and  numbering  machines. 
1995    J.  P.  L.  DONLEVYr.    Code-operated  printing  machines. 
21)1)5    A.  STEIN.    Typewriting  machines. 

2140  J.  RICHMOND  and  G.  WHITLEY.  Rotary  colour- 
printing  machine.' 

2155    C.  BAKER  and  W.  M.  BOWER.    Linotype  counters. 

2238  G.  FISCHER.  Process  for  manufacture  of  matrixes 
for  the  galvanoplastic  reproduction  of  printing  blocks. 

Railways  and  Tramways. 

1772  A.  C.  LEE.    Automatic  fog  signal  (detonator)  placing 

and  displacing  machine  for  railway  use.* 

1780  J.  GREGORY.    Fog  signalling  on  railways. 

1806  A.  SPIES,  G.  m.  b.  H.    Weighing  railway  vehicles.* 

1827  A.  HILDERSLEY.    Controlling  railway  carriage  doors. 

1848  F.  C.  HART.    Railway  signalling. 

1849  M.  SCOTT.  Railway  travellers'  protector. 
1866  A.  S.  NELSON.    Maximum  traction  truck. 

1890  T.  EGAN  and  J.  LAWSON.  Dry  seats  for  tramcars 
and  the  like.* 

1905    G.  E.   HOEY~.    Signalling,   and  means  for  preventing 

collisions  on  railways. 
1923    H.  BOOTH.    Rail  joints. 

1969    J.  C.  WHITE.    Fog  signalling  on  railways. 
2043    F.  KAFER  and  E.  ERIKSSON.    Preventing  collisions 
on  railways.* 

2056    H.  R.  HARVEY".,   Railway  signalling  apparatus. 

2080  E.  NOVAK.    Railway  vehicle  couplings* 

2081  W.  B.  WHALL.    Emergency  signals  for  railways. 
2094    F.  NELLEN.    Permanent  way  for  narrow  gauge  rail- 
ways with  wooden  sleepers. 

2119    F.  G.  VON  ZEPPELIN.    Signal  indicating  devices  for 

locomotives.* 
2137    A.  GOOD.    Destination  indicators. 
2162    J.  C.  MOORE.    Railway  signals. 

2164    ANTON    FODOR    and    NICHOLAS  DE  SZEMERE. 

Railway  car  couplings.* 
2184    W.  H.  SLATTER.    Prevention  of  rolling  stock  leaving 

rails  while  rounding  curves. 
2217    R.  W.  CLERY'.    Alarm  signal  arrangements  for  railways. 

Sanitation- 

(Including  Building  and  Hardwire.) 

1776  A.  McLEAN  and  W.  PATERSON.    Treating  and  utilis- 

ing sewage.* 

1777  C.  C.  TAYLOR  and  A.  F.  TAYLOR.      Water  closet 

seats. 

1799  W.  A.  MOORE.    Syphon  flushing  apparatus  for  urinals, 

water  closets,  etc. 

1800  W.  A.  MOORE.    Automatically  and  alternately  charg- 

ing and  discharging  filter  beds  for  flushing  urinals, 
water  closets,  etc. 
1836    F.  W.  WALKER.    Fog  disperse*. 

1944  A.  B.  OHMAN.  Detachable  strainer  for  sinks  or  drain 
funnels.* 

1960    G.  H.  W.  WTDGER    Square  drain-testing  stopper. 
2038    C.  ,T.  S.  LAMBERT.    Drying  air. 

2151    H.  WOOLIIOUSE.    Fixing  and  releasing  drain  plugs. 

Shipbuilding  and  Navigation. 

1766    W.  E.  MAYES.    "Reversible"  rowlocks. 
1796    W.  ,T.  BREEN.    Apparatus  for  saving  life  at  sea  and 
utilising  a  part  of  same  for  raising  sunken  vessels. 
1825    G.   SIMPSON.    Submarine  vessels* 

1834    IT.  S.  WALFORD  (€.  E.  Fairlie,  South  Africa).  Steer- 
ing gear  of  boats. 
1873    TT.  P.  YOUNG.    Propelling  -steam  ships. 
2088    T.  TTTLEY.    Side-lights  for  ships. 

2109    W.  PETERSEN.    Yachts  and  other  navigable  vessels. 
2201    E.    A.  ERTCHSEN.    Design   and  construction   of  sea- 
going and  coasting  vessels. 


2213    F.  M.  BAXTER.    Ships'  windlasses. 
2241    F.    B.    S.    NOTLEY\      Determining,  indicating,  and 
recording  bearings  and  courses. 

Spinning,  Weaving,  and  Allied  Trades. 

1826    F.  LACY'.    Harness  operating  mechanism  for  looms.* 
1629    E.  KORSELT,  C.  KAMET,  and  A.  THOMAS.  Treat- 
ing  washed  flax  waste  and  spinning  yarns  there- 
from.* 

1859    W.  P.  J.  HOLDEN  and  S.  HOLDEN.      Loose  reed 
looms. 

1862    E.  O.   GREEN.    Regulating  the  "  let-off "  motion  in 

looms  for  weaving. 
1889    T.  A.  SPIERS.    Circular  knitting  machines* 
1933    E.  CARLSSON.    Effecting  the  exchange  of  shuttles  in 

automatic  looms.* 
1946    L.  BRUN.    Plaited  fabrics,  braid,  and  the  like. 

1956  E.  HOL  LING  WORTH  (G.  F.  Hutchins,  U.S.A.).  Posi- 

tive shuttle  box  motion  for  looms  for  weaving. 

1957  H.  T.  SY'KES  and  A.  C.  WATSON.    Weaving  elastic 

materials. 

It 77    A.  H.  BROWN.    Machines  for  folding  fabrics. 
2152    O.  DREY.    Improvements  in  velvet  and  velveteen. 
2192    G.  D.  LACROIX.    Manufacture  of  artificial  silk.* 
2202    A.  P.  PATERSON.    Picking  mechanism  for  looms  for 
weaving. 

Stationery  and  Paper. 

1782    N.  SERYMGEOUR.    Picture  post  card. 

1858    E.  M.  FULLER.    For  holding  check  books  in  covers. 

1897    A.   J.    CHAMPNESS.  Envelope. 

1952    C.    HOWARD    (W.    H.    Howard-Rowlinson,  Malta). 
Rulers. 

2060    J.  GROSSART.    Price  tickets  for  shops. 
2076    F.  C.  R.  HARVEY.      Flexible  handle  or  holder  for 
rubber  stamps. 

2110    0.  R.  WOOD.    Binding  sheets  or  sections  of  music. 
2167    F.  PUDNEY.    Picture  card  letter  or  paper  rack. 
2250    L.  LENGYEL  and  L.  EGGER.  Envelopes. 
2260    W.  J.  ALCOCK.      Machines    for    the  manufacture  of 
folded  sheets  of  paper. 


Steam  Boilers  and  Fittings. 

1855  A.  SMALLWOOD.  Generating  and  applying  heat  in 
steam  boilers  of  Lancashire,  Cornish,  or  other  similar 
type. 

1903    C.  A.  H.  BARTELT.    Steam  generators.* 

1967    W.  D.  A.  BOST.    Steam  generators. 

1990    J.  E.  SLACK.    Sectional  water-tube  boiler. 

2068    J.  PHY'THI AN  and  A.  E.  BERRY.    Mechanical  stokers. 

2191    A.  WAIBL.    Water  gauges  for  steam  boilers.* 

2219  A.   O.   HAMILTON.      Compound  for  removing  scale 

from  boilers.* 

2220  E.  F.  COUPE.    Chimney  pots  or  cowls. 

2248  CIRCULATORS  LTD.,  and  S.  J.  ROSS.  Promoting 
circulation  in  steam  boilers. 


Toys,  Games,  and  Sport. 

1779    J.  H.  COLE.    Indoor  game,  partaking  of  the  character 

of  both  croquet  and  billiards. 
1809    F.  J.  AVILLIAMS.    Cue  for  billiards. 

1844  S.  E.  P.  OVEREND.    Pocket    for  billiard  and  other 

game  tables. 

1845  J.   RICHARDS.    Table  tennis. 
1959    W.  A.  REMMETT.  Puzzle. 
1961    F.  W.  COX.  Billiardtelle. 

1982    D.  S.  BEEDIE.    Tripod  stands  for  golf  bags. 
2042    G.  SCHRODEL.    Toy  guns  and  toy  pistols." 
2085    F.  CLAY.    Rings,  guides,  or  runners  for  use  on  fishing 
rods. 

2099    G.  SCHULTZ.    Making  golf  tees. 

2129    J.  B.  UNWIN.    Toy   puzzle  or  game. 

2154    T.  WEBB  and  S.  DOLAN.    Games  and  the  like. 

2158    F.  W.  MAYHEW.    Riding  stirrup. 

Tyres. 

1787    T.  ,T.  R.  CLARKSON  and  G.  WELCH.    Moulding  of 

pneumatic  tyres  for  wheels. 
1798    J.  B.  BROOKS  and  J.  HOLT.    Pneumatic  tyres. 
1930    H.   EDMUNDS.      Connecting  and  adjusting  devices, 

especially  for  non-skidding  appliances. 
2079    W.  H.  DONNER.    Tyres  for  vehicle  wheels. 
2133    J.  N.  HTLL.    Flexible  tyre. 
2153    N.  TUCKER.    Punin  for  inflating  tyres. 
2181    G.  A.  FURNESS.    Non-slipping  devices, 


—INVENTIONS  SUPPLEMENT. 


2203    T.  Si.  JONES.    Preventing  or  obviating  the  slipping 

of  pneumatic  tyres. 
222!)    J.    HOLT.    Detachable   metallic  treads  tor  pneumatic 

tyres. 

2252    L.  COX.    Pneumatic  tyres. 

2255    J.  A.  SWINEHART.  Elastic  tyres* 

Vehicles,   Wheels,  etc. 

1764  R.  HYDE  and  J.  R.  HYDE.  Railway,  tramway,  and 
similar  wheels. 

1774  W.  BAINES.  Driving  or  propelling  mechanism  of  self- 
propelled  vehicles. 

1785    H.  LUCAS.    Horns  for  motor  cars. 

]S05    J.  C.  MERRYWEATHER.    Automobile  fire  engines. 

1857  G.  PILKINGTON  and  F.  W.  BARNES.  Variable  belt 
drive  for  motor  tricars. 

1860  A.  A.  BLACKBURN  and  H.  VERNON.  Workshop 

trolleys. 

1861  W.  TURNPENNY.      Sliding  windows  of  broughams, 

cabs,  railway,  and  other  vehicles. 
1888    J.  BROWN.    Spring  wheels  for  vehicles. 
1893    L.  H.  E.  P.  PERRY.    Corro-tube  for  radiators  for  use 

on  motor  cars. 

1924  W.  D.  SAINSBURY  and  SAINSBURY'S  ANTI- 
SKIDDERS  LTD.  Anti-skidders  for  motor  car 
wheels. 

1929    G.  BARKER.    Motor  cars. 

1938  T.  S.  SHORT.  Hand  shields  for  steering  gear  of  motor 
cars. 

1963    W.  MAYES.    Construction  of  tipping  cart.* 

1966  J.  W.  ALLISON.  Mechanically  and  electrically  pro- 
pelled road  vehicles. 

1991  H.  V.  WEYDE,  H.  V.  WEYDEN,  and  B.  J.  BON- 
NELL.    Motor  cars. 

2000    A.  J.  ALLEN.    Slam  hinge  for  motor  wind  shield. 

2009  J.  SUTCLIFFE  and  J.  R.  NISBET.  Indicators  and 
recorders  for  motor  vehicles. 

2023    H.  E.  BROWN.    Brake  mechanism  for  railway  vehicles. 

2027    L.  WILLE.    Speed  indicators  for  vehicles.* 

2095    T.  B.  BROWNE.    Motor  road  vehicles.* 

2161  F.  P.  BEDFORD.  Gear  for  storing  energy  or  power 
for  propulsion  of  vehicles. 

2173    H.    OSBORNE.    Two-wheeled   horse-drawn  vehicles. 

2175  J.  R.  VAN  WART.  Brackets  or  supports  for  lamps  on 
motor  vehicles. 

2193    F.  NUNN.    Hoist  jack  for  motor  vehicles. 

2200  P.  T.  SOMERVILLE-LARGE,  CARNILWAY  &  KIL- 
CULLEN  CO.  Attachment  for  supplementary 
covers,  gaiters,  and  non-slipping  appliances  to  wheels 
of  motor  vehicles.* 

2207  J.  H.  MANN  and  MANN'S  PATENT  STEAM  CART  & 
WAGON  CO.  LTD.    Self-propelled  road  vehicles. 

2225    J.  M.  FLEMING.    Self-propelling  traction  wagons.* 

2235  H.  J.  FURNEAUX  and  W.  B.  ROCK.  Indicating  anil 
registering  the  revolutions  of  wheels  of  common  road 
vehicles. 

2257    J.  A.  TIMMIS.    Bogie  cars. 

2263    J.  DAATES.    Couplings  for  traction  engines. 


Wearing  Apparel. 

1884    J.  MOSLER.  Sleeves* 

1911    R.  DOWDING.    Corset  bodice.* 

1932    G.  A.  KOTTHAUS.    Buttons  and  studs. 

1953    H.  CAMPLING.    Appliance  for  use  in  connection  with 

collars  and  cuffs. 
1970    E.  G.  WALKER.    Collar  stud  with  ring. 
989    C.  P.  HORTON.    Protectors  for  heels  of  boots  and  shoes. 
994    F.  J.  WILLIAMS  and  S.  S.  WILLIAMS.    Jackets  and 

coats  for  ladies'  and  gentlemen's  wear. 
2025    A.  DUNH1LL.    Hat  pad. 
2073    J.  RICHARDSON  and  A.  MARR.  Gloves. 
2084    C.  FRANKLIN.    Device  for  the  heels  of  boots  and  shoes. 
2134    W.  PEARCE.    Detachable  buttons  for  apparel. 
2148    F.  HEWER.    Improved  method  of  fastening  a  lace. 
2150    A.  H.  NETHERGATE.    Improved  bib  aprons. 
2169    F.   PEDERZOLI   (trading  as  Carter  &   Co.).  Straw, 

grass,  and  like  hats. 
2179    C.  J.  ROSS.    Caps,  and  like  head  coverings. 
2185    J.  P.  UNDERDOWN.  Caps. 

2198  H.   D.  NASH-WORTHAM.    Labour  and  time  saving 

and  comfort  giving  improvement  in  the  fastening  of 
boots  and  shoes. 

2199  H.  D.  NASH-WORTHAM.      Fastening  of  boots  and 

shoes. 

2204    C.  P.  HORTON.    Plates  used  in  revolving  rubber  heels 

for  boots  and  shoes. 
2239    J.  T.  GRADON.  Buttons. 
2251-    O.  T.  BINSTEAD.  Hats. 


Miscellaneous. 

1760  T.  MORTON.      Measuring  devices  for  condiments  or 

other  granular  substances. 

1761  S.  H.  ADAMS.    Penstocks  and  sluices. 
1784    G.  T.  HUTCHINSON.    Character  stylo. 

1788  O.   BLANKMEISTER.      Production  of  reels    of  leaf 

metal.* 

1789  S.  MOUNTER.    Winding  keys. 

1790  H.  G.  FORRESTER.    Life-saving  apparatus. 

1793    W.  GILBERT.    Trays  for  ashes  from  pipes  and  cigars. 

1823  A.  G.  R.  WILLIAMS.    Basting  apparatus.* 

1824  F.  W.  HOWORTH  (Buhler  Bros.,  Switzerland).  Edge 

runners  and  moulding  presses.* 
1835    J.  CHRISTOFORIDI  and  B.  J.  CANARI.  Cigarette 
paper  manufactured  from  tobacco. 

1841  H.  TUPPEN.    Key  ring. 

1842  J.  B.  SCAMMELL.    Recovering  gold  and  other  metal 

from  se  :i  water. 
1846    R.  GREENLEES.    Smoking  pipes. 
1864    0.  A.  WHEELER  and  D.  LEESER.    Manufacture  of 

articles  from  pulp.* 
1SS7    G.  H.  FAIRE,  A.  W.  FAIRE,  and  C.  WILKINSON. 

Abrading  machinery. 
1892    G.  PROKOFIEW.    Weighing  and  boxing  or  packeting 

granular  substances. 
1904    W.  FORD.    Tobacco  pipes  and  cigar  holders. 
1913    G.  J.  NETH  and  J.  B.  AUFULDISH.  Labelling 

machines.* 
1931    C.  AUTSCHBACH.  Polygraphs. 
1937    G.  M.  PEARSE.    Match  boxes. 

1965    E.  M.  R.  STEVENS.    Packing  for  poultry  for  transit. 
1981    D.  MACKIE  and  W.  R.  MACKTE.    Marking  rings  for 
determining  the  age  of  pigeons. 

1984  G.  P.  MARCIIANT,  A.  G.  MARCHANT,  and  A.  E. 

MARCHANT.  Rollers  for  embossing  and  graining 
machines. 

1985  R.  K.  MARTIN.    Collapsible  hurley. 

2002  T.  DOV AY-EDWARDS.  Safety  attachment  for  port- 
able boxes. 

2008  A.  C.  GUNTYER.  Candelabra  for  use  in  churches  and 
by  undertakers.* 

2012  G.  M.  HORN.    Automatic  fire  alarms  and  indicators. 

2013  P.   LAFFITTE.      Impregnation    and    colouration  oi 

timber.* 

2018    H.  N.  BUNBURY.    Fly  cases.* 

2036    F.  T.  MILLARD  and  M.  M.  LINDSLEY.  Flexible 

draw  and  buffing  gear.* 
2048    C.  H.  FITZMAURICE.    Fire  escape. 
2057    J.  GRAHAM.    Hand  tobacco  cutter. 
2064    F.  W.  TYLER.    Vent  peg-s. 

2069  T.  H.  PRITCHARD.    Transparent  advertising. 

2070  J.  LAMBERT.  Glue. 

2072    MATHER  &  PLATT   LTD.    and   E.  HOPKINSON. 

Spreading  liquids  over  given  areas. 
2078    E.  HOWE  and  H.  CLARKE.    Beer  pumps. 
2097    T.  M.  STOCKER.    Drying  of  various  substances,  such 

as  clay. 

2102  T.  M.  STOCKER.  Drying  of  various  substances,  such 
as  clay. 

2107    C.  P.  WALKER.    Portable  fire  escape. 
2111    B.  F.  HAMILTON  and  L.  STROUD.    Locking  devices. 
2125    J.  SOUTHALL  and  C.  GUISE.  Advertising. 
2141    P.  E.  SHAW.    Measuring  machines. 
2143    F.  STEEL  &  CO.  LTD.    Protectors  and  covers  for  fruit 
baskets. 

2149  C.  H.  SCOTT.  Compressing  or  exhausting  air  or  other 
fluids* 

2178  F.  W.  MARGETTS.  Attachment  for  meat  cutting  and 
slicing  machines. 

2182    J.  C.  HUDSON.    Improved  fire  ladders  and  escapes. 

2189    W.  THEODOREBARR.    Box  lid  or  cover. 

2212    T.   A.    SMITH.    Leech  legging. 

2216    G.  E.  BACON.    Automatic  safety  clip. 

2221    A.  A.  BROWN.    Folding  boxes  'for  biscuits. 

2224    A.  R.  BURROWES.  "Valise-bivouac." 

2230  L.  MORGAN.  Fastener  and  special  drawer  on  work- 
man's food  box,  or  any  other  box  made  on  the  same 
principle. 

2234  J.  S.  HENRY  and  O.  LUGO.  Artificial  india-rubber 
vulcanite. 

2236    W.  E.  BAKER.    Locking  arrangements  for  guards  of 

hydro  extractors. 
2249    T.  G.  YATES.    Scene  shifting  in  theatres. 
2256    H.  KNIGHT.    Quick  hitching  and  suspending  devices 

for  fire  brigades. 

2261  F.  VON  ALLEN.    Parcelling  machines.* 

2262  MAATSCHAPPY    TOT     VERVAARDIGING  VAN 

SNIJMACHINES  VOLGENS  ("Van  Berkel's 
Paten,"  en  van  Andere  Werktuigen  and  Wilhelmus 
Adrianus  van  Berkel).    Meat  slicing  machines. 
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1S03. 

2070,3    LIGHTOWLEE     &     KEIGHLEY.      Machines  for 

warping  and  beaming  yarn. 
20630    WESTLAKE.      Apparatus    or    means    for  moulding 

bricks,  tiles,  fuel,  and  the  like. 
20879    TURNER  &  TIBBITTS.    Utilisation  of  tidal  power, 
river-flow  power,  aud  windmill  power,  and  for  the 
storing  of  such  power  and  transmitting  the  same 
where  required  for  commercial  use. 
21203    EVANS  (Ellis).  Turbines. 

A  number  of  rings  of  same  diameter  but  of  increasing 
depth  are  formed  on  the  periphery  of  a  conical  drum,  which 
is  keyed  to  motor  spindle.  On  the  interior  of  the  casing 
which  surrounds  drum  a  number  of  stationary  rings,  whose 
internal  diameters  gradually  incr.ease  are  formed,  and 
they  nicely  fit  between  the  cavities  of  rings  on  drum.  A 
number  of  inclined  ports  in  first  stationary  rings  convey 
steam  to  pockets  in  first  moving  rings,  then  it  is  conveyed 
to  second  moving  ring,  and  so  on  to  exhaust. 

23088    DOOLITTLE.    Apparatus  for  forming  and  wrapping 

blocks  of  caramel  or  similarly  plastic  material. 
23069    DOOLITTLE.      Machine  for  forming  and  wrapping 

blocks   of    caramel    or    similarly   plastic  material. 

[Date  applied  for  under  International  Convention, 

October  24th,  1902.] 
25908    BENNETT  &  MOORWOOD.      Apparatus  for  use  in 

the  treatment  of  rails  of  tramways  and  the  like. 

For  re-grinding  tramway  rails  while  laid  down  in  the 
road  to  prolong  their  use.    Revolving  cutters  A  engaging 


the  groove  in  each  rail  are 'driven  through  gearing  mounted 
upon  a  truck  provided  with  the  ordinary  car  wheels.  A 
plan  is  shown. 

26290    BARHAM.    Kilns  for  drying  and  burning  bricks. 

28053  SEUTHE.  Detonating  and  luminous  signals  for  rail- 
ways. [Rights  under  Patent,  etc.,  Act,  1901,  not 
granted.] 

28090  WATHEN,  WATHEN,  &  WATHEN.  Carriage,  ship, 
and  other  lamp  bells,  and  the  manufacture  of  the 
same. 

28156  LORRAIN  (Standard  Railway  Equipment  Co.).  Pneu- 
matic hammers. 

26199    BIRTLES.  Valves  for  controlling  hydraulic  machinery. 

The  inlet  valve  and  exhaust  valve  are  so  arranged  that 
they  are  operated  by  a  spindle,  on  which  are  formed  two 
eccentrics.  On  turning  spindle  in  one  direction  one 
eccentric  opens  inlet  valve,  and  on  turning  spindle  in 
opposite  direction  the  second  eccentric  opens  exhaust  valve. 
A  back-pressure  valve  is  placed  between  inlet  and  exhaust 
valve,  and  i3  closed  by  the  exhaust  pressure. 


2814+    BICKERTON.    Kotary  engine  or  pump. 

The  rotor  A  is  mounted  upon  a  sphere  attached  to  the 
ends  of  the  main  shaft  B.  The  casing  being  eccentric 
with  the  sphere,  a  steam  space  is  formed  as  in  fig.  1. 


The  steam  acts  upon  a  piston  C  attached  to  the  rotor,  so 
that  a  gradually  expanding  chamber  is  formed,  the  exhaust 
taking  place  at  D,  fig.  2,  while  the  inlet  is  at  E.  Fig.  1 
shows  a  longitudinal  section,  aud  fig.  2  an  end  view. 

28269    BAILEY.    Fog  signalling  apparatus  for  railways. 

28284  PEARSON,  JERRAM,  and  BRITISH  UNITED 
SHOE  MACHINERY  CO.  LTD.  Apparatus  for 
arranging  and  delivering  eyelets  or  rivets  or  other 
articles  of  like  form. 

28310  HARRY  HOLLINS  POWELL  &  ARTHUR  MAC- 
LEOD  CAREY.    Internal  combustion  engines. 

28312    BEVIS  &  GIBSON.  Turbines. 

For  using  steam  expansively  it  is  admitted  at  A  and 
follows  the  course  indicated  by  arrows,  thus  successively 
impinging  upon  the  rings  of  buckets  B.    The  inlet  ports 


for  driving  ahead  are  shown  in  full  lines,  while  those  for 
driving  astern  in  dotted  lines,  the  buckets  being  arranged 
to  act  either  way.  A  partial  longitudinal  and  a  partial 
transverse  section  are  shown. 
28319  POLLARD.  Focal  plane  shutters  for  photographic 
cameras. 

28322    PAINTER  &  PITMAN.    Wheels  for  vehicles. 
2S497    BLACKSTONE  &  WATTS.    Swath  turners. 
26506    ILJINSKIJ  and  R.  WEDEKIND  &  CO:  Manufac- 
ture of  oxyanthraquinone  derivates. 
28526    START.    Knitting  machines. 

2S661    BOULT    (United    Shoe    Machinery    Co.).  Pressing, 
stamping,  or  like  machines. 
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26491    CAMMELL,  LAIRD,  &  CO.  LTD.,  FLETCHER,  and 
HAMILTON.    Manufacture  of  steel. 

Pig  iron  is  melted  in  an  open  hearth  furnace  by  gas  fuel, 
assisted  by  the  waste  gases  from  a  converter;  it  is  then 
run  out  into  the  side  trough  A,  and  into  the  converter  B, 


which  is  turned  down  for  this  purpose.  The  converter  is 
then  raised  as  in  fig.  1,  and  blowing  is  commenced,  and 
the  waste  gases  evolved  assist  in  reducing  a  new  charge  of 
pig  iron  in  the  furnace.    Fig.  2  shows  a  plan. 

2S642    DAWSON.    .Road  scarifiers  or  steam  navvies. 

The  adjusting  handle  of  the  tool  holder  is  held  in  posi- 
tion by  a  strong  spring,  the  tension  of  which  can  be 
adjusted,  thereby  greatly  reducing  vibration  and  minimis- 
ing the  effects  of  shocks  and  jars. 

26662    HELBERGER.    Electric  chain  welding  machines. 

The  copper  pressing  jaws  A  serve  to  conduct  the  current, 
and  are  pivotally  arranged  at  B,  so  that  only  the  opeu 
part  of  the  link  is  pressed  during  welding.    The  enlarge- 


ment caused  by  welding  is  reduced  by  pressing  action 
from  the  swage  C.    A  plan  and  side  elevation  are  shown. 

28667  MEHNER.    Manufacture  of  nitrogen-compounds  from 

atmospheric  and  other  elementary  nitrogen. 

28668  MEUNIER  &  ANDERSON.    Apparatus  for  automati- 

cally controlling  gas  jets. 
26669    PARSONS  &  STONEY.    Steam  turbines. 


Turbine  blades  A  are  placed  in  the  grooves  cut  for  them 
jn  the  metal  root  strip  B.  The  whole  is  then  placed  between 
dies,  which  causes  the  strip  to  grip  the  blades  firmly. 

28741    HILLIARD  (Kost).    Gas  stoves  or  heating  apparatus. 

28744    BROWN.    Boxes  for  dominoes. 

28754    HUGHES  (Blumer  &  Co.).      Automatic  stop  motion 

mechanism  for  power  looms. 
28773    HARRINGTON  &   MARTINEAU.       Lock  nuts  for 

screw  bolts. 

The  nut  is  formed  of  spring  steel  wound  round  a  man- 
drel until  it  forms  roughly  a  cylinder  of  the  length  and 
diameter  required.    It  is  then  machined  to  required  shape, 


and  tapped  to  a  slightly  smaller  diameter  than  its  bolt. 
When  nut  is  screwed  on  to  bolt  it  expands  slightly,  and 
tension  locks  it  firmly. 
23784    ARMBRUSTER.      Post  cards,  letter  cards,  and  the 
like.    [Date  applied  for  under  International  Con- 
vention, January  ISrd,  1903.] 
CLERK,    BICKERTON,    &    BRADLEY.  Internal 
combustion  engines. 

Exhaust  gases  are  discharged  by  a  valve  A,  then  through 
a  check  valve  to  a  receiver  B.  At  a  given  point  a  second 
exhaust  valve,   placed  between    first  exhaust  valve  and 


2sbi: 


check  valve,  is  opened,  and  exhaust  proceeds  as  usual. 
The  gases  in  receiver  are  cooled  and  admitted  to  cylinder 
towards  the  end  of  the  charging  stroke  by  valve  C,  operated 
by  suitable  cams  and  levers. 

1904. 

4    DENTON.    Driving  belt. 

The  belt  is  composed  of  a  number  of  links,  each  of  which 
has  a  number  of  notches  on  top  and  underneath,  which 
give  the  necessary  flexibility  to  the  belt  when  passing  over 
a  pulley. 
10    WHITE.  Injectors. 

An  arrangement  whereby  the  working  parts  of  a  one- 
movement  injector  may  be  removed  without  breaking  the 
pipe  joints.    The  steam  nozzle  A  is  packed  steam-tight  at 
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C  in  a  iixed  diaphragm  B.    When  the  main  stuffing  gland 
is  removed  the  steam  nozzle  and  spindle  may  be  removed, 
when  the  gland  C  may  be  re-packed,  etc. 
35    ANDREWS,  CLARK,  &  ANDREWS,  CLARK  &  CO. 

LTD.    Stoppering  bottles,  jars,  or  the  like. 
134    McCOLLUM  &  FORSTER.    Turbine  motors. 

The  stationary  guide  blades  A  project  in  spiral  fashion 
from  a  back  plate,  as  shown  in  fig.  2.    The  turbine  wheels 
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B  are  made  with  ordinary  blades,  and  steam  is  caused  to 
re-act  upon  them  by  radial  guide  blades  C,  formed  on  the 
back  of  the  plate  supporting  the  blades  A. 
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62    HAWTIN.    Eubber  heel  pads  and  attaching  same  to 
boots  and  shoes. 
220    BOWMAN.    Composite  railway  ties  or  sleepers. 

Sleeper  is  composed  of  concrete  surrounded  by  a  thin 
sheathing  of  wire  netting  or  any  other  suitable  material. 
A  plate  is  partly  embedded  in  the  concrete  upon  which  the 
rail  rests,  and  is  secured  to  it  by  flat  plates,  which  overlap 
the  flanges  of  rail,  and  are  fastened  down  by  means  of 
staples,   which    pass    through    embedded    plate,    and  arc 
anchored  in  sleeper. 
605    HALLE Y.    Ships'  sidelights;  also  applicable  for  build- 
ings and  the  like. 
716    RAWORTH.    Control  and  propulsion  of  vehicles  pro- 
pelled by  electric  motors. 
Relates  to  controllers  having  two  circuits  controlled  by 
two  interlocked  levers,  the  arrangement  being  such  that 
the  polarity  of  the  motor  fields,  and  therefore  the  direc- 


tion of  rotation  is  reversed  whenever  one  speed  lever  is 
moved  on  to  its  earthed  contact,  ,and  the  other  speed  lever 
is  moved  from  off  its  earthed  contact  and  over  the  contacts 
connected  to  the  supply  of  energy. 
823    THOMPSON         (Nurnberg  Motorfahrzeugefabvik 
"  Union  "  G.  M.  B.  H.).    Gearing  for  motor  cars. 
The  motor-driven  disc  A  drives  the  car  axles  by  means 
of  friction  discs  B.    The  disc  A  may  be  moved  longitudin- 
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ally  to  vary  the  drive,  which  is  in  opposite  directions, 
but  is  changed  to  one  constant  direction  by  means  of  the 
idler  wheel  shown. 
858    JOHNSON.      Rotary   engines   or   motors,  applicable 
also  to  pumps,  blowers,  and  exhausters. 


Part  of  the  cylinder  is  concentric,  and  part  eccentric, 
with  the  rotory  piston.    The  pressure  of  the  three  sliding 


abutments  is  automatically  regulated  by  counter-balance 
weights  A,  which  act  by  centrifugal  action.  Steam,  air, 
or  other  fluid  is  admitted  at  B,  and  exhausted  at  C. 
Various  modifications  are  shown. 

851    HEARN.    Pheasant  and  poultry  coop  and  rail; 
853    ROGLER.    Toy  for  children,  in  the  form  of  a  merry- 
go-round,  having  separate  musical  mechanism,  with 
changeable  note  plates. 
989    BROWN.    Apparatus  for  conveying  grain  and  the  like. 
1211    SCHILLER  &  ROSEBLADE.    Automatic  arrangement 
for  the  prevention    of    fire    in   cinematographs  or 
other  like  living  picture  machines. 
1824    HODGSON,  HODGSON,  &  GEORGE  HODSON  LTD. 

Dobbies  of  looms  for  weaving. 
1826    EVERITT  &  REDMAN.    Extraction  of  tar  and  other 

impurities  from  illuminating  gas. 
k-34    PENDOCK  &  EDWARDS.    Hoists,  lifts,  or  elevators. 

To  open  doors  A  of  lift  cage  a  guard  B,  which  is  pivoted 
to  surround  the  control  rojje,  is  closed  over  it,  and  actuates 


a  lever,  which  pushes  along  a  slide  and  bolt  C,  thereby 
releasing  catches  D  so  that  doors  may  be  opened. 

2046    MARKETS  &   WHITELOW.      Slitting   machines  for 

cloth,  paper,  leather,  and  the  like. 
2052    LEWIS.    Carburetters  for  internal  combustion  engines 

and  the  like. 

A  "  float "  valve  A  is  moved  by  the  passing  air  and 
vapour  to  alter  the  area  for  its  passage,  and  is  connected 


with  a  sleeve  B,  so  that  the  area  round  the  jet  nozzle 
through  which  the  air  flows  is  correspondingly  altered, 
keeping  the  ratio  of  fuel  to  air  constant. 

2152  RASCHEN,  CLAYTON,  and  UNITED  ALKALI  CO. 
LTD.    Electrolytic  cells. 

2162  SADLER.  Apparatus  to  facilitate  the  counting  of  wefts 
and  warps  in  woven  fabrics. 

2229    HARRIS.    Racking  cocks  and  racking  valves. 

2261  PERKINS  &  KELSALL.  Means  for  raising  and 
lowering  lamps. 

2340  HORNE  &  SANTLEY.  Method  of  assisting  safe  exit 
from  theatres  and  other  buildings. 

2355    YOUNG.    Boards  for  the  display  of  announcements. 

2419    ZANDER.    Weighing  apparatus. 

2996    LUMSDEN.    Hairpins,  combs,  and  the  like. 

3598  ARUNDEL  &  HIGGINSON.  Apparatus  for  supply- 
ing a  uniform  mixture  of  gas  and  air  to  burners, 
chiefly  intended  for  use  with  gassing  machines  for 
yarn  or  thread. 

3756  DOUST,  JOHNSTONE,  &  PLATER  (Firm  Bauchwitz 
&  Steuer).    Door  mats  and  other  floor  coverings. 
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3658    11ENNIG.    Governing  of  internal  combustion  engines, 
and  of  .steam  and  like  fiuid-pressui  e  engines. 
The  engine  is  governed  by  the  inlet  valve  A  only,  such 
valve  being  actuated  during  the  suction  period,  so  that 
it  can  cither  open   at  a   constant   point   and  close  at  a 


variable  point,  or  open  at  a  variable  and  close  at  a  con- 
stant. Valve  gear  operated  exhaust  valves  for  governing 
purposes  are  avoided. 

12    BOSTOCK.    Speed  and  distance  indicators  for  power 
driven  vehicles.    [Post  dated,  February  23rd,  1904.] 
The  vehicle  drives  shaft  A,  which  drives  a  vertical  shaft, 
the.  radial  levers  force  a  sleeve  down,  which  actuates  a 
lever,  which,  by  means  of  rack  and  pinion,  raises  a  cylinder 


with  horizontally-coloured  divisions,  lower  divisions  being 
coloured  red.  Distance  indicating  mechanism  is  driven 
from  shaft  A  by  worm  and  wheel,  and  record  of  speed  is 
obtained  by  a  pencil  marking  on  a  band  driven  by  drum  B. 

3816    DAWSON.    Rollers  for  wool  washing  machines,  applic- 
able also  for  various  purposes. 

3904    FORSTER.    Propulsion  of  steam  vessels. 

The  floats  of  paddle  wheel  are  pivoted  so  as  to  have  a 
desired  feathering  motion  imparted  to  them.  They  are 
operated  by  suitable  levers  attached  to  a  fixed  disc,  so  that 
floats  are  successively  flush  against  the  drum  as  they 
emerge  from  the  water,  and  are  caused  to  re-enter  the 
water  in  an  approximately  vertical  position. 

3998    LEVIS  (General  Electric  Co.).    Methods  of  obtaining 
metals  from  compounds  containing  silicon. 

1238    PERL.    A  reversible  and  invertible  seat. 

1302  NATIONAL  CASH  REGISTER  CO.  LTD.  (National 

Cash  Register  Co.).    Cash  registers  and  tills. 

1303  NATIONAL  CASH  REGISTER  CO.  LTD.  (National 

Cash   Register  Co.).    Cash  registers  and  tills  and 

signalling  devices  therefor. 
4323    MOULTON.       Machine     for     pressing    or  moulding 

articles  from  plastic  material  or  composition. 
4415    CASTLE.     Manufacture  of  soap,   washinsr  compounds, 

and  the  like.  1 


4218    POGANV  A-  LAB M ANN.  Means  for  corrugating  tubes. 
Two  sets  of  rollers  are  arranged  staggered,  ti">  pressure 
of    all  the   l'ollers  on   the   tube  is   acutated  by  handle- 
shifting  carrier  blocks  in  spiral  grooves;   each  roller  can 


independently  be  adjusted.  The  tube  to  be  corrugated 
can  be  held  fast  and  roller  housing  given  motion  of  rota- 
tion and  translation,  and  rollers  run  in  a  helix  round  tube. 

1435    HANDFORTH.    Proving  rack  and  drawing  table  for 
bakers'  use. 

1447    SMITH  &  BESWICK.    Writing  fluid. 
4477    WALLER.      Manufacture  of  screwed  metal  caps  for 
bottles. 

148]     WAKEFIELD.  Gullies. 

4483    PATCHETT.    Apparatus  for  separating  dust  or  similar 

matter  from  chaff  and  similar  fibrous  materials. 
4520.    DAY.    Racks  and  wheels  for  gearing  purposes. 

A  toothed  rack  adapted  to  engage  with  gear  teeth,  formed 
by  pressing  a  metal  strip  with  opposite  tongues  projecting 


from  its  edges,  corrugating  the  strip  between  the  adjacent 
opposite  tongues  so  as  to  form  gear  teeth,  and  turning  the 
tongues  between  the  tooth-forming  parts. 

1535    APPLEYARD.    Metal  rotary  washing  machines. 
4537    BFARDMORE,    KOHLER,    &    MASCALL.  Field 

carriages  for  howitzers  and  the  like. 
4545    BARRETT.    "Springing"  of  spring  seated  or  surfaced 

furniture. 

4547  EADIE.  Elastic  wristlet  for  infants  and  small  children. 
4552    SINGLETON.    Revolving  keir. 

4557  TWYNAM.  Utilisation  of  blast  furnace  slag  and 
similar  materials. 
Blast  furnace  slag  is  ground  into  a  hue  powder  and  then 
moistened  with  water,  and  pressed  into  blocks.  To  form 
the  shapes  into  a  hard  dense  mass  they  are  stuck  in  a 
chamber,  which  is  kept  at  about  100  deg.  Cen.,  and  with 
which  is  a  connection  from  some  convenient  supply  of 
carbonic  acid  gas. 

4563    CROSSLEY  &  ATKINSON.    Double-acting  cylinders 
for  internal-combustion  engines. 


The  main  outer  casing  A  is  fitted  with  a  separate  end 
piece  B  and  a  separate  liner  C  to  form  the  working  barrel 
of  the  cylinder.    The  liner  is  held  between  a  seating  in 
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main  casing  and  a  seating  in  cud  piece.  Long  tension 
bolts  D  keep  the  liner  joints  always  in  compression,  and 
transmit  the  strain  in  one  direction  to  the  main  casing. 

4564    STOTT.      Traverse    motions    for    condenser  carding 
engines. 

1003    STANLEY  &    ANGER.       Trainears  and  other  like 
vehicles. 

Vertical  passages  A  are  formed  a  little  distance  below 
the  roof  of  the  car,  through  which  the  rain  falling  on  the 


top  deck  will  drain  off,  and  l>e  delivered  above  and  on  the 
outside  of'  the  sidelights  B  of  the  car. 

46215    A' AN   DEE  STICHELEN.      Flexible  tyres  for  the 
wheels  of  vehicles  of  all  kinds. 

Tyre  A  is  fitted  with  two  pockets,  which  receive  intern- 
ally a  ring  of  soft  flexible  rubber  B.    Inside  the  tyre  a 


metal  band  C  is  glaced,  and  presses  against  the  inside  peri- 
phery of  tyre ;  the  pressure  of  band  is  adjusted  by  screw 
D,  operated  from  outside  of  tyre. 

4027    HOLLINGWORTH.      Bearings   for  crank   or  other 

shafts  employed  in  looms  and  other  machines. 
4628    SHANKS.    Water  closets. 

4640  MOORE,  and  GLASGOW  ELECTRIC  CRANE  & 
HOIST  CO.  LTD.  Crane  equipment  for  shipbuild- 
ing berths. 

a 
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Vertical  members  A  are  arranged  at  intervals  along 
the  sides,  and  are  bifurcated  at  their  lower  end  to  minimise 
the  obstruction  of  the  trucks.  The  uprights  are  made  rigid 
by  longitudinal   members  and  cross-members  B,   and  a 


high-speed  travelling  crane  runs  along  rails  carried  on  the 
uprights.  Any  suitable  number  of  side  or  "  walking " 
cranes  C  are  also  adapted  to  run  on  side  rails. 

4651  ALLIOTT.  Aj>paratus  for  treating  brewer's  wort  for 
cooling  and  other  purposes. 

4676  HENRY  PERCY  BRADFORD,  FRANK  DIETRICH 
WARD,  &  HARRY  CRAMPTON  FTJRNISS.  In- 
sulators for  the  conductors  of  electric  railways. 

The  insulating  block  A  is  reinforced  by  wire  netting  and 
clips  B,  secured  to  A,  carries  the  conducting  rail.  The 
distance  between  the  clips  is  slightly  greater  than  the 


width  of  the  rail,  but  when  the  insulator  is  placed  under 
the  rail  and  slightly  turned  they  engage  and  hold  the 
flange  of  the  rail.  The  lower  part  of  the  insulator  fits 
loosely  into  the  base,  so  that  relative  movement  may  occur. 

4708  SETTLE  &  PADFIELD.  Mode  of  making  coke  and 
apparatus  to  be  used  therefor. 

4717  WHITTAKER  and  C.  WHITTAKER  &  CO.  (1900) 
LTD.    Brick  or  like  presses. 

4770  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Automatic  regulators  for  alternating- 
current  motors. 

In  starting  position  the  arm  A  is  in  a  horizontal  posi- 
tion, and  the  brushes  are  displaced  90  electrical  degrees 
from  line  of  magnetism  of  stator  winding  B.    The  current 


in  rotor  winding  is  zero,  and  torque  is  zero,  but  as  the 
brushes  are  shifted  the  current  in  both  stator  and  rotor 
increases  until  the  most  favourable  point  of  operation  is 
reached. 

4788  JARMAIN.    Swath  turners  and  hay  collectors. 

4789  DEE.  Targets. 

4791    BAMFORD.    Mowing  and  reaping  machines. 
4797    SPICER  &  RANKIN.  Propellers. 

Blades  A  are  formed  with  special  ends,  and  are  supported 
on  a  triangular  support  B.    Pins  C  are  fixed  eccentrically 


in  support  B,  and  work  in  slots  formed  in  the  ends  of  the 
blades,  and  hold  them  in  position,  and  by  moving  support 
B  the  angles  of  the  blades  can  be  adjusted  or  reversed. 

4815  DAVIS.  Combined  bottle  and  administering  tube  for 
medicines.  * 

4829.  ROBINSON.  Apparatus  for  use  in  affixing  heel  plates 
or  top  pieces  to  boots  and  the  like. 
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4851    OSBORN  &  LAISTER.    Pedestal  bearings  for  colliery 
corves,  tubs,  and  the  like  mineral  wagons. 


A  loop  A  is  fixed  to  the  bearing  15  to  prevent  the  axle 
from  leaving  the  bearings.  The  loop  is  held  in  position 
by  bolts  passing  through  slots  in  its  flanges,  and  by  a 
tapered  projection  on  the  top  of  the  bearing. 

4864    LAWRENCE.    Racks  for  toothed  gearing. 

Toothed  rack  is  formed  by  corrugating  one  metal  strip 
into  a  toothed  formation,  and  fastening  it  to  another  strip, 
which  lias  struts  projecting  up  from  it  with  same  pitch  as 
toothed  strip.  Side  struts  are  provided  to  double  over  on 
to  face  of  the  tooth  strip,  so  as  to  secure  the  two  strips 
together. 

4868    HE ARSON  (Bert).    Circular  saws  and  discs  for  cutting 
stone  and  other  material. 
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To  prevent  overheating  of  the  blade  it  is  intermittently 
caused  to  recede  from  pressure  contact  with  the  material 
by  an  eccentric  A.  This  happens  while  the  material  is 
being  continuously  fed  forward  by  worm  gearing. 

4870    SIR  W.  G.  ARMSTRONG,  WHIT  WORTH,  &  CO. 

LTD.,  and  MURRAY.  Hydraulic  mechanism  for 
transferring  ammunition  from  one  hoist  to  another. 


The  ammunition  from  cage  A  of  central  hoist  is  trans- 
ferred to  the  secondary  hoist  B,  leading  up  to  the  gun 
platform  by  means  of  three  hydraulic  rammers  worked 
simultaneously. 

1875    MARKT.    Construction  of  electric  switch. 

Constructing  electric  switches  with  the  moving  contact 
A,  having  its  centre  insulated  and  provided  with  a  slot 
for  actuation  by  the  tumbler.      A  spring  pulls  moving 


contact  free  when  released  from  fixed  contacts,  grooves  in 
-the  base  to  receive  the  sliding,  and  fixed  contacts  to  ensure 
isolation. 

4914    WALMSLEY.    Cardboard  boxes,  packets,  or  cases. 


1886'  SIMMS.    Carburetters  for  internal-combustion  engines. 

A  check  valve  A  is  operated  by  the  suction  of  the  engine, 
slides  on  the  petrol  tube,  and  allows  a  larger  flow  of  air, 


the  said  tube  being  provided  with  perforations  which 
allow  air  to  flow  through  the  valve  for  jncking  off  the 
petrol  from  the  nozzle. 

4917    HALDEN   &  HOGG.    Mathematical  drawing  instru- 
ments. 

4925    ROSS.    Electric  bell  pushes. 

J 928    TATE.       Self-centering  jaws  as  applied  to   the  face 
plates  of  lathes  and  other  machines. 

Screw  rods  with  mitre  wheels  at  their  inner  ends,  gear- 
ing into  one  another,  so  that  a  turn  of  one  rod  imparts  a 


like  effect   to  all   the  other  rods  by  slipping  out  of  the 
loose  pieces  A.    The  rods  may  be  used  independently  for 
eccentric  work. 
4936    SMALLWOOD.    Fishing-rod  tackle. 
4941    HESEKIEL.    Colour  photography. 
4971    LOCKYER.    Bed  pans  for  male  patients.  • 
4994    IMRAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Bruning). 

Manufacture  of   coloured  photographic  images  or 
prints  and  of  sensitive  surfaces  therefor. 
4996    JACKSON.    Manufacture  of  paper  pulp  from  printed 
paper. 

5033    CROWTHER,      and     GLOVER'S  WATER-TUBE 
BOILER  CO.  LTD.    The  attachment  or  connection 
of  water  tubes  to  other  parts  of  steam  generators. 
Tube  to  be  attached  to  water  or  steam  drum  is  screwed 
into  a  junction  box,  which  fits  against  the  drum  plates, 
and  a  connection  is  made  to  the  drum  by  means  of  a  short 
piece  of  tubing  screwed  at  both  ends,  one  end  of  which 
screws  into  junction  box  and  other  end  projects  into  drum 
to  receive  a  washer  and  nut. 
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4944    RUSSO.    Arc  lamps  and  carbons  therefor. 

An  inner  carbon  being  mounted  in  a  rocking  armature, 
acted  upon  by  an  electro-magnet,  capable  of  assuming 
either  a  concentric  or  eccentric  position  as  regards  the 


other  carbon.  When  the  carbons  arc  in  an  eccentric 
position  the  apparatus  is  ready  for  current  to  pass  to  the 
lamp. 

5070    ORLOFF.    Fluid  pressure  brake  apparatus  for  railway 
and  like  vehicles. 

In  order  to  release  the  brakes  an  increase  of  fluid 
pressure  in  train  pipe  acts  upon  piston  A,  and  puts  chamber 
B  in  communication  with  brake  cylinder,  and  pressure  is 


partially  reduced.    As  fluid  pressure  in  train  pipe  increases 
extra  chambers  reduce  the  pressure  until  brake  cylinder  is  , 
in  communication  with  atmosphere  through  passage  C. 

5085  LOVE.  Controlling  and  discharging  devices  for  fer- 
tiliser distributors. 

5107  EVANS.  Machines  or  appliances  for  slicing  bacon 
and  other  like  materials. 

5112    WILLANS  &  ROBINSON  LTD.,  and  EATON-SHORE. 

Method  of  and  apparatus  for  boring  cylinders  which 
are  longitudinally  divided  in  halves. 

Cylinder  A  is  cast  in  halves,  divided  longitudinally,  and 
they  are  bolted  together  by  flanges.    The  cylinder  is  then 


bolted  to  the  lugs  B  on  the  jig  C.    When  the  cylinder  is 
bored  the  division  between  the  two  halves  will  be  exactly 
upon  the  diameter. 
5168    CONNOLLY,  CONNOLLY,  &  OSBORNE.  Construc- 
tion of  apparatus  fcr  measuring  and  indicating  the 
superficial  area  of  hides,  skins,  or  other  surfaces. 
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51  (H    CROMPTON  &  CO.  LTD.,  and  HODGSON.  Electric- 
arc  lamps. 

The  rocking  lever  carries  at  one  end  a  core,  at  other  end 
a  dashpot.  On  top  of  the  frame  are  mounted  brake  wheels 
A.    Two  cords  are  attached  to  eacli  brake  wheel,  one  end  is 


passed  through  tube  B,  the  other  end  passes  round  a 
pulley,  and  both  are  attached  to  upper  carbon  holders ; 
the  clutch  C  is  the  brake. 

5179    FOTHERGILL.    Book  supports  or  rests. 

5191    STEVENS.    Lenses  for  bullseye  or  like  lamps. 

5263    DYMOND.      Kilns  for  drying  brewers'  grains,  and 

other  grain,  seed,  and  the  like;   and  machinery  or 

apparatus  therefor. 
5435    PURSER.    Manufacture  of  parts  of  garden  and  other 

sprinklers. 

5447    LAKE.    Ballast  compartments  for  submarine  boats. 

5574  KANTOROWICZ.  Manufacture  and  production  of 
new  products  from  starch,  dextrin,  or  the  like. 

5590    HOPKINSON.    Hoisting  apparatus. 

A  pulley  driven  by  any  suitable  means  is  provided  with 
two  peripheral  grooves,  over  which  two  ropes  pass  in  opposite 
directions.  To  the  two  opposite  ends  of  the  rope  cages  are 
fastened,  and  the  other  two  ends  are  fastened  together  by 
a  balance  rope.  On  rotating  pulley  one  cage  will  descend 
and  the  other  one  will  ascend. 

6080  SLATER  &  SLATER.  Manufacture  and  subsequent 
treatment  of  soap. 

6091  LESEURRE.  Sterilisation  of  surgical  appliances  and 
apparatus  therefor. 

0225  JOHNSON  (Badische  Aniliu  &  Soda  Fabrik).  Manu- 
facture of  indoxyl  and  of  derivatives  of  indoxyl. 

6226  JOHNSON  (Badische  Aniliu  &  Soda  Fabrik).  Manu- 
facture or  production  of  indigo  white. 

6394    PULLEN.    A  packing  and  riling  needle. 

0616  LEES.  Apparatus  for  demonstrating  the  principles  of 
the  metric  system. 

6840  JOHNSON  (Badische  Aniliu  &  Soda  Fabrik).  Manu- 
facture and  production  of  azo  colouring  matter  from 
ortho-chlorpara-toludine  and  beta  napthol  and  of 
lakes  therefrom. 

7082  KEARTON.  Flat-stripping  motion  applicable  to 
carding  engines. 

7201    BARON.    Apparatus  for  milking. 

7375  FELLBERG  A-  BOELLERT.  Incandescent  and  other 
oil  burners. 

7397  JOHNSON  (Badische  Aniliu  &  Soda  Fabrik).  Manu- 
facture and  production  of  stable  dry  hvdrosulphites. 

7492  ZWIEBACK  &  HALL.  Apparatus  for  developing  and 
fixing  photographic  plates  and  films  in  daylight. 

7967  GAYLORD.  Process  of  moulding  articles  from  amber 
or  ambroid. 

8167    WRIGLEY  &  CHAPMAN.    Custard  powder  or  manu- 
facture of  custard  powder. 
8253    FORK.  Funnels. 

9169  FORSYTH.  Racking  cock  for  filling  casks  or  barrels 
with  beer  or  other  liquid. 
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8354    GILLIE.    Navigational  sounding  apparatus. 

A  practically  water-tight  junction  is  effected  between 
measuring  vessel  A  and  plug  B,  but  when  there  is  a 
difference  of  pressure  between  the  inside  and  outside  of 


vessel  water  can  find  its  way  inside.    Thus  when  vessel  is 
lowered  the  difference  in  pressure  allows  water  to  find  its 
way  inside,  and  the  depth  of  water  is  calculated. 
10091    WEBSTER,  BICKERTON,  &  GUNNILL.  Two-stroke 
cycle  internal  combustion  engines. 
Engine  is  divided  into  two  compartments  by  partition 
A,  so  that  the  lubricating  oil  shall  not  mix  with  the  charge, 
thereby  weakening   the  explosion.      Piston  B   is  made 


hollow,  and  is  provided  with  radiating  gills,  which  assist 
in  the  vaporisation  of  the  charge;  the  piston  being  hollow, 
charge  is  delivered  under  pressure. 
8559    KIRSCHNIOK.    Method  of  cutting  coal  rock  or  the 
like  in  mining. 
Coal  is  cut  by  means  of  a  jet  of  water  issuing  from  a 
nozzle  under  a  pressure  of  about  30  atmospheres  or  more 


if  required.  Sand  or  even  small  stones  may  be  added  to 
water  by  an  injector  for  the  purpose  of  increasing  the 
cutting  action. 

9289    BENNETT.    Apparatus  for  raising  and  lowering  ships' 
boats. 

9339  ROSE  &  ROSE.  Exhaust  silencers,  more  particularly 
for  use  with  internal  combustion  engines. 
Silencer  is  divided  into  four  compartments.  Gases  are 
admitted  to  lower  compartment  by  a  perforated  tube,  then 
by  a  second  perforated  tube  to  second  compartment,  then 
in  same  way  to  third  and  fourth  compartments,  from  which 
they  escape  to  atmosphere.  The  perforations  in  tubes  get 
smaller  and  greater  m  number  from  bottom  to  top. 

9391  BOOTH.  Way  of  attaching  curtains  to  French  or 
other  bedsteads. 
E'MGE.  Splints  or  supports  for  broken  or  injured  legs. 
RIDER.  Apparatus  for  dissolving,  filtering,  condens- 
ing, evaporating,  and  separating  substances. 
REICHWALD  (Fried.  Krupp  Akt.-Ges.).  Cartridges. 
REICHWALD  (Fried.  Krupp  Akt.-Ges.).  Ammunition 

wagons  or  limbers. 
GUILLEMATTD.    Means  for  lubricating  the  spindles 
of  spinning  and  other  machines.    [Date  applied  for 
under  International  Convention,  May  8th,  1903.] 
MERTENS.      Explosion  motors.      [Date  applied  for 
under  International  Convention,  May  14th,  1903.] 
Cylinder  is  provided  with  exhaust  ports  A,  which  are 
alternately  exposed  on  either  side  of  piston.    When  exhaust 
ports  begin  to  be  exposed  the  pump  piston  B  completes  its 


9485 
9635 

10540 
10542 

10569 


11110 


suction  stroke.  After  exhaust,  valve  C  is  opened  and  charge 
forced  into  cylinder  by  the  pump.  When  piston  has 
finished  its  compression  stroke  gases  on  other  side  are 
exhausted,  and  charge  forced  through  inlet  valve  by  pump. 

11321    LAMBERT.    Self-locking  nut. 

The  nut  is  divided  into  two  sections,  the  upper  section 
being  divided  on  its  under  surface  into  two  halves,  one  of 
which  is  cut  with  an  inclined  surface  in  one  direction,  the 
other  cut  in  an  opposite  direction.  The  other  section  is 
correspondingly  shaped.  The  two  parts  are  screwed  on 
to  bolt,  and  nut  is  locked  by  turning  back  the  upper  half, 
the  inclined  surfaces  forcing  the  nut  against  the  thread  of 
the  bolt. 

11323  BOWER.  Label  holder  for  railway  and  like  wagons. 
11628    SHARP.    Stone  pounder  or  mortar. 


An  open  hollow  body  in  which  a  false  bottom  is  placed, 
held  in  position  by  pins.    A  gallows  is  fixed  to  body  to 
receive  the  shaft  of  a  hammer,  which  is  operated  by  hand. 
11643    MORA.    Mixing  and  spraying  nozzles  for  preventing 

smoke  in  chimneys  and  for  other  purposes. 
11807    WHTTE.    Ships'  compasses. 


;             ■      >■  ^ 
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The  bowl  has  a  cover  over  the  oil  space,  an  opening  in 
the  shell  of  the  bowl  admits  light,  which  is  reflected  from 
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the  cover  through  a  glass  partition,  which  supports  the  point 
stem  and  illuminates  the  compass  card  from  below;  com- 
pensating weights  are  arranged  on  the  same  side  of  the 
bowl  as  the  opening. 

11825    ZARA.    Equilibrium  valve  for  admitting  steam  to  the 
valve  chests  of  locomotives.    [Eights  under  Patent, 
etc.,  Act,  1901,  not  granted.] 
The  admission  takes  place  in  three  periods — first,  a  small 
admission  through  a  pre-determined  area  to  start  the  train 
gently  ;  second,  an  admission  through  a  small  opening  of 


/fdtSy'O't- 


variable  area,  which  accelerates  the  train;  and,  third,  a 
main  admission  through  a  variable  area  to  impart  the 
maximum  power. 

12283    FRASER.    Steam  traps,  also  applicable  for  separating 
liquids  from  gaseous  fluids. 

The  steam  is  admitted  into  a  receptacle  A,  and  the  liquid 
as  it  accumulates  raises  a  float.    At  a  certain  position  of 


the  float  a  weight  B  is  caused  to  roll  along  the  float  lever, 
and  allow  the  valve  to  open.  It  runs  back  when  the  level 
of  the  liquid  and  the'  float  fall  again,  and  closes  the  valve. 

12496    DAY    (Vending  Machine    Co.).    Coin-operated  vend- 
ing machines. 
12885    RENARD.    Steam  generators. 

Boiler  consists  of  a  coiled  tube  A,  placed  in  the  path  of 
the  gases  from  liquid  fuel  burner  B.  The  feed  water  is 
fed  into  a  jacket  surrounding  the  casing  of  the  boiler,  and 


i  j 


is  then  fed  by  a  pump  to  the  evaporing  coil.    The  liquid 
fuel  is  evaporised    by  passing    it   through  a  coil  placed 
midway  of  the  evaporising  coil. 
18245    KNOPF  &  MINDSENT.      Inverted  incandescent  gas 
lamps. 


12981    RENARD.    Steam  generators. 

Steam  from  boiler  A  passes  through  auxiliary  motor  1} 
and  to  main  engine.  Motor  B  operates  a  fan  for  supply- 
ing air  to  furnace,  and  also  operates  two  pumps,  one  for 
supplying   water  to  generator,  the  other  for  supplying 


liquid  fuel  to  furnace.  The  mechanical  connections  are 
so  determined  that  the  proportions  of  air,  water,  and  fuel 
obtained  ensure  perfect  combustion  of  fuel,  and  complete 
evaporation  of  water. 

11451    LOEVY.    Game  of  draughts  or  checkers. 

15277  FIELD.  Method  of  asphalting  applicable  to  roofs, 
damp  courses,  and  equivalent  purposes,  and  for  form- 
ing sheets,  slabs,  and  the  like. 

15549  BROADBENT.  Burning  of  pipes,  conduits,  chimney 
pots,  channels,  and  other  like  earthenware  goods  in 
kilns  or  ovens. 

15691    MEAD.    Advertising  by  means  of  electric  lamps. 

16298  MORTON.  Cases  for  matches,  cigars,  cigarettes,  or 
the  like  purposes. 

16602  KAULE  &  CO.  Manufacture  of  bromine  alkyl  aceti- 
mides.  [Date  applied  for  under  International  Con- 
vention, December  9th,  1903.] 

16674    PESARESI.    Automatic  pianos. 

16934    LAKE  (Jewell).    The  purification  of  water. 

17535  POLLARD.  Means  for  supporting  and  fixing  tram- 
way rails. 

Track  rails  A  are  supported  by  and  fixed  to  transverse 

girder  rails  B.  Flat  plates  C  having  projections,  which 


engage  with  a  groove  in  the  top  of  girder  rail,  lap  ove.- 
the  lower  flanges  of  the  track  rail  A,  and  which,  when 
bolted  down,  firmly  anchor  the  track  rail. 

17766  METHNER.  Shoelace  fastener.  [Date  applied  for 
under  International  Convention,  August  10th,  1904.] 

18011  SAUVEE.  Apparatus  for  conveying  goods  or  articles 
from  one  or  more  points  in  a  building  to  a  delivery 
woint  or  points. 

1.S374    SCHNEIDER  &  HORN.    Plant  box. 

18566    CREED.    Window  sashes. 

18588  ARMSTRONG.  Rubber  tests  for  feeding  bottlos  and 
rubber  caps  or  closures  for  jars  or  the  like. 
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19117    IRWIN.      Vehicle  tyres.      [Date  applied  for  under 

International  Convention,  September  3rd,  1903.] 
19231    ITNGE.    Self-propelling  and  self-rotating  projectiles. 

The  projectile  is  provided  with  a  centre  balance  ring  A 
of  such  diameter  that  when  the  projectile  is  rotating  in 


the  discharge  tube  B  the  opposite  ends  of  the  projectile  do 
not  touch  the  wall  of  tube  B  to  prevent  it  rotating  around 
its  natural  axis  of  rotation. 

19505  GEYER.  Means  for  connecting  screw  propellers  to 
shafts.  [Date  applied  for  under  International  Con- 
vention, September  14th,  1903.] 

Propeller  shaft  has  a  sliding  sleeve  A  mounted  on  it, 
which  carries  the  propeller  blades  B.      The  blades  are 


mounted  in  semi-circular  rabbets,  and  are  pivoted  therein. 
A  pin  C  projects  up  from  the  shaft  A  into  a  slot  in  base  of 
blade,  so  that  as  the  sleeve  is  slid  back  the  blades  arc 
rotated,  and  thereby  reverse  stroke  of  propeller. 

20776   RUSHMORE.    Variable  speed  gearing. 

To  avoid  shock  when  moving  the  sliding  gear  A  relatively 
to  the  main  gears  B,  the  latter  are  protected  by  yieldingly 
mounted  wheels   C,   held   by   springs  on  conical  bushes 


attached  to  the  main  gear.  The  speed  is  thus  increased 
or  decreased  gradually  before  the  gears  are  properly 
engaged. 

20878    KELSEY.    Set-dip  inkstand. 

21556    PAYNE.    Carburetters  for  internal  combustion  engines. 

To  heat  the  entering  air  when  starting  the  motor,  it  is 
caused   to    impinge   upon    a  porcelain   rod,  in  which  a 


2/556/c 


platinum  wire  is  embedded.  This  becomes  heated  when 
placed  m  circuit  with  an  accumulator. 


21093  SAUER  &  SAUER  (nee  Hoffmann).  Device  for  hang- 
ing wall  mirrors,  pictures,  and  the  like. 

21-169    WALKER.    Drying  machines. 

21473    FAISON.    Friction  threads  for  vehicle  tyres. 

21836  WILLIAMS.  Combined  branning  and  polishing 
machines. 

21S77    PERRINS  &  NORTH.    Blind  and  like  rollers. 
21993    HULSE  &  CO.  LTD.,  ADAMS,  and  LOWTHIAN. 

Variable  speed  driving  mechanism  suitable  for  motor 
propelled  vehicles,  machine  tools,  and  the  like. 
The  feed  driving  shaft  is  driven  by  a  wheel  A,  and  on 
this  shaft  is  mounted  two  sets  of  wheels  B.    Two  other 
sets  C  are  mounted  on  an  intermediate  shaft,  and  can  be 


independently  connected  thereto.  Motion  is  given  to  the 
feed-driven  shaft  D  through  the  wheel  E.  By  means  of 
clutches  arranged  as  illustrated  thirty-two  speeds  are 
possible. 

22069    BERNAT.      Resilient    wheels.      [Date    applied  for 

under  International  Convention,  March  1st,  1904.] 
22263    PICKERING.    Anti-vibration  arrangements  operating 

for  bicycles,  tricycles,  and  the  like. 
22446    LATIMER.       Apparatus  for  producing  or  operating 

upon  a  number  of  similar  paintings,  drawings,  or 

the  like. 

22493  SAMUEL  &  FOLEY.  Coin-actuated  substance- 
delivery   and  cash-storing  machines. 

22521  WARD.  Cake  tin  for  preventing  cakes  and  puddings 
and  the  like  from  burning. 

22532  ROBERGEL.  Hair  pin.  [Date  applied  for  under 
International  Convention,  October  19th,  1903.] 

22969    ASHWORTH.    Clasp  or  coupling  for  cords. 

23518  PASCAL.  Photographic  roller  slides  and  shutters  con- 
nected therewith. 

23705    KAEFERLE.    Low-pressure  steam  heating  apparatus. 

24168  LAKE  (Olds  Motor  Works).  Carburetters  chiefly 
designed  for  motor  vehicles.- 

The  construction  is  such  that  a  sufficient  quantity  of  oil 
will  always  be  drawn  into  the  mixing  chamber  even  when 
the  piston  movement  is  slow.    The  air  is  drawn  in  through 


A,  and  its  passage  is  contracted  by  an  annular  disc  valve 
arranged  around  the  discharge  end  of  the  oil  nozzle  B. 
The  air  current  tends  to  lift  this  valve,  and  a  spring 
presses  it  on  its  seat. 
2+301    PHILLIPS  &  ROBINS.  Hatchet. 

21-479    PLATT.    Suction  device  for  oil  economising  apparatus, 
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24399    SCHIEMANN.    Electric  tools. 

To  avoid  loss  of  energy,  due  to  excessive  sparking  when 
switching  in  and  out  the  electro-magnetic  coils,  the  two 


coils  are  arranged  in  series,  and  the  current  is  not  inter- 
rupted when  changed,  but  one  of  the  coils  short  circuited 
so  that  the  other  is  effective. 

2-1482  DUSCHEK  <fc  WITTE.  Composition  for  impregnating 
textile  fabrics,  bags,  or  the  like,  and  coating  casks, 
boxes,  and  other  receptacles: 

24558  SOC.  ANON.  WESTINGHOIISE.  Carburetting 
apparatus  for  internal  combustion  engines.  [Date 
applied  for  under  International  Convention,  Novem- 
ber 14th,  1903.] 


Air  enters  at  A.  and  the  oil  is  sucked  in  through  the 
spray  nozzle  by  the  action  of  the  motor  piston.  From 
the  carburetting  chamber  the  mixture  passes  to  the  cylinder 
through  a  regulating  valve  B.  Additional  air  enters 
through  branches  C,  when  the  speed  becomes  great,  the 
amount  being  controlled  by  preventing  the  valve  opening 
too  far. 

24679    NORTH.    Sewing  machines. 

24796    GERY.       Tunnel  kilns  for   burning   bricks   or  other 
articles. 

25112  -LAKE  (Gould).    Electric  light  systems. 

Relates  to  automatic  regulating  apparatus  described  in 
.Specification  25053,  of  1903.    An  exciter  dynamo  for  exciting 
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the  field  of  the  generating  dynamo  has  a  field  winding 
arranged  in  series  with  the  armature  of  a  motor,  the  field 


of  which  is  supplied  by  an  auxiliary  dynamo,  and  the 
speed  of  this  dynamo  varies  as  the  speed  of  the  generating 
dynamo. 

25117    EISELT.    Adjustable  wrenches. 

Teeth  A  cut  on  underside  of  handle  of  wrench  engage 
with  teeth  on  movable  jaw  B,  jaw  B  being  held  rigid  by 
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a  lever  on  top  of  handle.  The  teeth  A  not  being  made  too 
small,  jaws  may  not  grip  work  properly,  so  a  clamping 
device  G  is  provided. 

117    VON  PL  ANT  A.    Sand-distributing  apparatus.  [Date 
applied   for  under  International    Convention,  June 
23rd,  1904.] 
VOLLRATII.    Automatic  fire  alarm. 
JARAY.      Lamps  and  apparatus  for  burning  carbu- 
retted  air. 

PEARSON.    Hat,  coat,  or  umbrella  stands. 
FITZPATRICK  (Burrell  &  Burrell).  Milking  machines. 
MURPHY.    Running  gear  for  motor  vehicles. 

Body  of  car  is  mounted  ou  a  longitudinal  shaft  A,  and 
is  designed  to  tilt  on  either  side.  The  ground  wheels  are 
mounted  on  crank  axles  B,  and  are  provided  with  support- 


ing springs  C.  Shaft  A  is  geared  to  steering  post,  so  that 
when,  car  is  rounding  corners  or  curves  body  can  be  tilted, 
this  motion  being  utilised  to  turn  the  front  steering  wheels. 

25505    LAKE  (Oehler).    Manufacture  of  chloroni-tranisol. 

25514  BREC'KWOLDT.  Process  for  the  preservation  of  food 
or  other  perishable  substances. 

25528    MOHR.    Walls,  ceilings,  and  the  like. 

25533  WALKER,  WALKER,  jun.,  WALKER,  &  WALKER. 

Manufacture  of  brace  or  suspender  fittings. 

25534  PATTINSON.  Refrigerators. 

25548    LEHWESS.    Self-propelled  road  vehicles. 

25551  WADSWORTH.    Means  for  and  method  of  displaying 

curtains  and  the  like. 

25552  DERBYSHIRE.      Supports  or  insulators  for  piano- 

fortes or  similar  musical  instruments. 
2558?    JOHNSON,  SMITH,  &  JOHNSON.    Fire  escapes. 
25589    LAMB.    Processes  of  preserving  fish. 
25596    WOOD.    Bottle-scaling  caps. 
25602    LE  BLANC.    Braiding  machines. 
25607    BENZING.    Watchman's  time  recorder  or  tell-tale. 
25614    HIRTH.    Cages  for  ball  bearings. 

25616  RAPP  &  SEITZ.  Table-cloths  and  other  furniture 
covers. 
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25586    SMITH.    Shaft  bearings.      [Date  applied  for  under 
International  Convention.  June  10th,  1904.] 

Shaft  A  of  meat  cutter  is  supported  by  ball  bearings, 
which  consist  of  two  flat  discs  B,  carrying  between  them 
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a  ball  race.  Shaft  A  has  an  adjustable  collar  C  fixed  on 
to  it.  which  bears  against  the  upper  flat  disc  so  that  ball 
race  carries  weight  of  machine. 

25592    HUNTER.    Electric  switches. 

Relates  to  the  type  described  in  Specification  No.  20278, 
of  1904.  The  push  piece  A  is  enclosed  by  a  cap,  and  is 
operated  by  a  special  key  inserted  through  holes  in  the 
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cap.  A  loose  piston,  resting  on  the  top  of  the  push  piece 
A,  is  depressed  by  pushing  the  key  in.  Unless  the  push 
is  axial  the  loose  cap  tilts  and  jams,  thus  preventing  the 
operation  of  the  switch. 

25617    VUILLE.       Gramophones  and    like    sound  recording 

and  re-producing  instruments. 
25621    SCHMIDT.    Steam  superheaters.      [Date  applied  for 

under    International    Convention,   November  25th, 

1903.] 

A  number  of  flues  are  provided,  some  of  which  have 
jacket  tubes  around  them  along  part  of  their  length,  and 
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so  fastened  thereto  as  to  assist  staying.  The  steam  to  be 
superheated  is  conducted  through  the  annular  space  round 
the  flues,  thereby  serving  to  cool  them. 

25623    THOMPSON    (Whirlpool  Amusement  Co.).  Railways 

for  recreation. 
25629.    KETZSCHER.    Fly  catcher. 

25655    McALEAR.    Dry  pipe  valves  for  automatic  sprinkler 

systems. 
25666    LAIRD.    Paper  bag. 


25657    POLLARD  &  LONGSTAFF.    Four-way  valve. 

The  valve  is  for  use  with  blast  furnaces  and  steel  works 
for  controlling  steam,  air,  or  liquid.    It  is  formed  with  a 


cylindrical  casing  having  a  diaphragm  A,  provided  with 
ports  on  which  is  rotated  a  disc  B,  with  a  recess  therein 
for  leading  the  fluid  from  one  port  to  another. 

25667  MARTIN  &  BARKER.  Combined  disc  lubricators 
and  oil  filters  suitable  for  use  upon  shaft  bearings, 
engine  and  pulley  plummer  blocks,  and  the  like. 


Oil  contained  in  the  lower  part  of  the  casing  is  raised 
by  a  wheel  to  the  top,  and  passes  through  a  pipe  B  to  the 
grooves  of  the  bearing.  The  oil  drips  into  a  pan  below 
the  bearing,  and  after  passing  through  a  filter  pad  returns 
to  the  casing  A. 

25668  LLOYD  BARNES  (Sanitary  Devices  Manufacturing 
Co.).  Apparatus  for  visually  observing  the  dust  in 
currents  of  dust  laden  air. 

25692  FLETCHER-EAYES.  Boiler  settings  and  chimney 
seatings  thereof. 
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Gases  from  furnace  A  emerging  from  firebox  flue  are 
deflected  by  suitable  plates  along  side  flues  B,  and  thence 
up  through  a  saddle  C  into  the  chimney. 

25701    VON  FORELL.  Bottles. 
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25702.    WATSON.    Means  for  the  manufacture  of  fibrous  fire- 
proof sheet. 

25723  FUEMIDGE.    Automobile  springs. 

25724  ANNIS,  DEVOEE,  ANNIS.  &  ANNI.S.    Rail  chairs. 

Chair  A  is  made  in  two  parts,  hinged  at  bottom  by  a 
bolt  passing  through  lugs  formed  on  separate  parts  of 
chair.    The  chair  sections  extend   around  and  over  the 


base  of  rail  and  under  the  head,  so  that  pressure  on  rail 
tends  to  increase  the  grip.  Sections  are  fastened  together 
by  bolts  B. 

25726  LOUIS  TAILFER.  Paper-making  machines.  [Date 
applied  for  under  International  Convention,  Decem- 
ber 21st,  1903.] 

25728  HOWORTH  (Soc.  Anon.  Cooperative  per  la  Stagiona- 
tura  e  1'Assaggio  delle  Sete  ed  Affini).  Processes 
for  dyeing  or  charging  silks  with  tin  compounds. 

2573H    PATER  SON  &  PASLEY.    Toasting  racks. 

25756  WEBB.  Chucks  for  feeding  bars  or  rods  into  lathes 
and  the  like  machines. 

Free  to  slide  on  bar  A,  which  is  to  be  fed  to  lathe  is 
a  sleeve  B,  which  carri?s  one  or  more  discs  with  gripping 


C 


edges.  Discs  are  so  mounted  that  they  are  kept  in  contact 
with  bar  A  by  ring  C,  so  that  as  sleeve  is  fed  forward  bar 
is  carried  with  it. 

25772    SCHOELLER.    Photographic  printing  frames. 

25778    PETIT.    Phonographs  and  like  machines. 

25791    ALTMAN.      Methods  of  supporting  globes  and  the 

like  upon  inverted  incandescent  gas  burners. 
25793    VITTIGHOFF.    Swages  for  presses,  hammers,  and  the 

like. 

The  dies  are  made  to  form  between  them  a  funnel-shaped 
hole,  terminating  in  the  desired  size  and  shape.  The 
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material  to  be  forged  is  turned  through  90deg.,  and  fed 
forward  between  each  blow. 

25797    JOHNSON  (Soc.  Anon,  dcs  Poudres  et  Dynamites). 

Manufacture  and  production  of  explosives. 
25813    LAW.    Automatic  temperature  regulator  for  incubators 

and  foster  mothers. 
2584-9    HORLICK.    Suspenders  for  coats,  blouses,  and  the  like. 
25866    BEEKMAN.    Shuttle  binders  for  looms. 

25869  WYNN.    Sash  holders  and  locks. 

25870  WISE,  COOPER,  &  MILLER.    Nut  locks. 
Threaded   end   of   bolt   is  bifurcated,  and  the  nut  has 

shallow  grooves  cut  on  its  upper  surface.  A  T-shaped 
wedge  is  inserted  in  bifurcation  with  its  head  registering 
with  a  groove  in  nut.  thereby  locking  it.  Wedge  is 
serrated  on  one  side  to  prevent  accidental  withdrawal. 
26873  KING.  Fountain-brush  stopples  for  bottles  and  the 
like. 


25862  BRUN.  Method  of  manufacturing  gear  wheels.  [Date 
applied  for  under  International  Convention,  May 
28th,  1904.] 

The  block  to  be  formed  is  heated  to  forging  temperature, 
shaped  into  a  rough  blank  in  a  stamp,  and  is  then  mounted 
on  the  spindle  A  and  pressed  into  shape  by  the  rollers  B, 


while  the  hardened  gear  wheel  C  imprints  the  teeth  on  its 
edge.  The  rollers  and  gear  wheel  are  kept  fed  up  to  their 
work  by  the  band  wheels. 

25876    ECKSTEIN  &  PITTAR.    Joints  of  glazing  bars. 

25886    GILMORE.    Receptacles  and  hangers  for  clothing. 

25888    HIERNAUX  &  LAVIOLETTE.    Construction  of  roofs. 

25893  KERKMANN.  Bath,  and  process  for  manufacturing 
the  same. 

25900  BLOXAM  (Roburitfabrik  Witten  a.  d.  Ruhr).  Blast- 
ing fuses,  detonators,  and  the  like. 

25921    FREDENBURGH.    Thread-dressing  machines. 

25929  SETTLE.  Apparatus  for  recording  the  flight  of 
pigeons  or  the  like. 

25963    OLSEN.    Extensible  table. 

25969  WETTER  (C.  W.  Bals  &  Co.).    Door  locks. 

25970  OSTROM.      Cloth     clamps    for    buttonhole  sewing 

machines. 

25980  O'BRIEN.    Vehicle  wheels.    [Date  applied  for  under 

International  Convention,  December  22nd,  1903.] 

25981  LATSHAW.    Baby  exercisers. 

25986    MATHESON.    Postal  wrappers  and  the  like,  specially 

applicable  in  connection  with  post  cards. 
25989    WILLIAMS.    Construction  of  brick. 
26001    MARKS  (Champion  Seal  Co.).    Bottle  seal  or  stopper. 

26006    BURKE.    Internal-combustion  engines. 

To  keep  the  degree  of  compression  constant,  whatever 
t he  charge  admitted,  the  capacity  of  the  cylinder  is  varied 
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by  providing  a  piston  A  in  a  continuation  of  the  cylinder, 
the  position  of  which  may  be  adjusted  at  will,  so  as  to  alter 
the  compression  space. 
26043    KITSEE.    Submarine  telegraphy. 

26088  KEMPTER.  Baking  oven  with  partition  above  the 
baking  chamber  for  regulating  the  heat.  [Date 
applied  for  under  International  Convention,  June 
25th.  1904.] 

26104    RUDIGER.    Rim  brakes  for  bicycles. 
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26036    BLAKE  &  SMART.    Belt  conveyers. 

The  idler  pulleys  arc  formed  in  one  with  their  spindles, 
which  are  hollow,  and  are  provided  with  a  shoulder  A  which 
acts  as  a  distance  piece  in  the  bearings  B.    These  bear- 


ings are  made  from  one  casting  with  a  continuous  hole 
through  which  grease  or  other  lubricant  can  be  fed  through 
the  two  stauffers. 

21046    LECOMPTE.    Couplers  for  railway  cars  and  wagons. 
Draw-head  A  is  pivoted  to  draw-bar  B.    At  its  outer 
end  an  arm  C,  having  a  knuckle  portion,  is  formed  integral 
with  it.    Draw-head  is  also  provided  with  a  recess,  the 


arms  and  recesses  being  so  disposed  that  they  engage  with 
one  another  when  they  are  brought  together,  and  allow- 
ing pins  D  to  be  dropped  behind  the  knuckles,  which  hold 
draw-heads  firmly  together. 

26097    EASTWOOD.    Magnetic  clutches.    [Date  applied  for 
under  International  Convention,  April  1st,  1904.] 
A  heavy  driving  member  A  is  keyed  on  the  power  shaft, 
and  the  energising  coil  is  placed  in  a  recess  therein.  A 


plate  B  rotates  with  A,  but  may  move  laterally  so  as  to 
grip  an  annular  ring  carried  by  the  driven  member  C. 
In  another  form  the  energising  coil  is  stationary. 


BRITISH    STANDARD    PIPE  FLANGES. 

The  Engineering  Standards  Committee  have  now  issued 
Report  No.  10,  dealing  with  standard  table  of  pipe  Manges. 
The  strength  of  the  committee  and  of  the  sub-committee 
dealing  with  this  important  subject  can  be  gathered  from 
the  subjoined  list:  — 

Chairman,  W.  H.  Maw,  Esq.  Representing  the  Admiralty, 
W.  E.  Smith,  Esq.,  C.B.,  and  Engineer-Commander  A.  R. 
Emden,  II. N.  Representing  the  Institution  of  Mechanical 
Engineers,  Messrs.  E.  B.  Ellington  and  Henry  Davey. 
Representing  the  Institution  of  Electrical  Engineers,  W.  H. 
Patchell,  Esq.  Representing  the  North-East  Coast  Insti- 
tution of  Engineers  and  Shipbuilders,  Andrew  Laing,  Esq. 
Representing  the  Institution  of  Engineers  and  Shipbuilders 
in  Scotland,  John  Stevens,  Esq.  Representing  the  Institu- 
tion of  Marine  Engineers,  J.  Dewrance,  Esq.  Representing 


the  Institution  of  Heating  and  Ventilating  Engineers,  A.  E. 
Atkinson,  Esq.  Representing  the  Association  of  Railway 
Locomotive  Engineers,  T.  Harry  Riches,  Esq.  Representing 
the  British  Tube  Association,  Frank  Herbert,  Esq.  Also 
Messrs.  J.  Hopkinson,  Robert  Hopkinson,  T.  Harris  Spencer, 
and  G.  Watson. 

The  following  classification  of  pressures  were  decided 
upon  :  — 

(1)  Low  Pressure. — 'Steam  pressures  up  to  .35  lb.  and 
water  pressures  up  to  200Tb.  per  square  inch. 

(2)  Intermediate  Pressure. — Steam  over  55  lb.  and  not 
exceeding  125  lb.  per  square  inch. 

(3)  High  Pressure. — Steam  over  125  lb.,  but  not  exceed- 
ing 225  lb.  per  square  inch. 

(4)  Extra  High  Pressure. — For  steam  pressures  over 
225  lb.,  but  not  exceeding  325  lb. 

After  a  general  specification  as  to  general  dimensions, 
number  of  bolts,  sizes  of  bolt  holes,  diameters  and  thick- 
nesses of  flanges,  a  set  of  tables  are  given. 

Table  I.  gives  dimensions  of  pipe  flanges,  under  the  first 
classification  for  pipes  ranging  from  A  in.  to  24  in.  internal 
diameter. 

Table  II.  gives  the  various  dimensions  for  working  steam 
pressures  up  to  the  maximum  considered,  and  for  pipes 
ranging  from  Jin.  to  24  in.  internal  diameter. 

Table  III.  gives  dimensions  for  welded-on  flanges  for  pipe 
lines  from  2  in.  to  24  in.  diameter. 

Table  IV.  gives  dimensions  and  particulars  of  short  bends 
and  tees  of  cast  metal  for  pipes  from  |  in.  to  24  in. 

Table  V.  consists  of  dimensions  for  long  bends  of  wrought 
iron  and  steel  for  diameters  from  h  in.  to  20'  in. 

Copies  of  the  complete  report  can  be  had  from  the 
publishers,  Messrs.  Crosby  Lockwood  and  Son,  Stationers' 
Hall  Court,  E,C.    Price,  2s.  6d.  net. 


SILK-SPINNING  MACHINERY. 


At  a  meeting  of  the  Leeds  Association  of  Engineers,  held 
on  January  26th,  the  vice-president  (Mr.  W.  H.  Drake) 
occupying  the  chair,  Mr.  R.  W.  Crabtree  delivered  a  lecture 
on  "  Silk-spinning  Machinery."  Silk  spinning,  he  said, 
had  its  origin  in  China,  the  material  having  at  one  time 
been  so  expensive  that  the  Emperor  Aurelian  could  not 
afford  his  consort  a  silk  dress ;  but  Western  ingenuity  had 
brought  it  to  the  utmost  perfection. 

In  reality,  silk  was  spun  by  the  insect,  the  use  of 
machinery  being  for  combing,  dressing,  twisting,  etc.  As 
a  cocoon  consisted  of  a  single  fibre,  gradually  becoming 
thinner  throughout  its  length,  in  twisting  much  skill  was 
requisite  in  constantly  adding  to  the  six  or  seven  strands 
commenced  with  to  keep  the  thread  equal.  Thus,  though 
man  was  impotent  without  the  aid  of  tools,  whatever  the 
tool  might  be,  the  eye  was  the  final  judge. 

Mr.  Crabtree  exhibited  a  reel  and  spindle  which  did  the 
twisting  and  winding  at  one  operation1  at  a  speed  of  10,000 
revolutions  per  minute,  and  only  required  oiling  once  a 
month.  The  other  processes  were  described  hy  the  aid  of 
pieces  of  machinery,  including  a  patent  taller,  much  cheaper 
and  thrice  as  strong  as  an  ordinary  faller. 


Japan's  current  patent  law  guarantees  fully  and  effectively 
the  protection  of  industrial  properties  to  natives  and  foreigners, 
without  respect  of  persons,  and  allows  manufacturers  to  have 
suitable  registration  made  of  their  rights.  Very  considerable 
penalties  threaten  those  who  disregard  patents  on  inventions 
or  directly  copy  them,  or  who  imitate  the  recorded  designs  and 
trade  marks.  Finally,  the  Japanese  patent  law  guarantees, 
before  or  after  the  date  of  issuance  of  the  patent,  or  the 
registration,  all  rights  to  the  invention.  Although  this  law 
was  first  applied  to  the  use  of  foreign  patent  applicants  after 
the  revised  commercial  treaties  with  Japan  were  ratified  and 
exchanged,  yet  it  was  already,  in  its  varioxis  provisions, 
fashioned  entirely  according  to  foreign  laws.  Since  Japan's 
new  patent  law  has  gone  into  force,  the  rights  of  inventors  are 
equally  protected  whether  Japanese  or  foreigners. 
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SPECIAL    LOCOMOTIVE  TYPES. 

By  J.  F.  Gairns. 

IV. — 'Miscellaneous  Special  Locomotives. 

Although,  as  a  rule,  the  ordinary  locomotives  types  are 
not  departed  from  unless  circumstances  render  a  radical 
alteration  in  design  an  imperative  necessity,  particularly 


general  public,  it  performs  very  useful  service.  It  is  a 
combined  locomotive  and  saloon,  the  saloon  being  fitted 
on  a  rear  extension  of  the  engine  frame,  so  that  a 
composite  machine  is  provided. 

As  regards  the  locomotive  portion,  it  is  a  small  but  very 
neatly-designed  side-tank  engine,  with  a  leading  bogie,  and 
a  single  pair  of  driving  wheels  5  ft.  6  in.  in  diameter,  driven 


PlO.  8.— COMBINED  LOCOMOTIVE  AND  SALOON  ON  LONDON   AND  SOUTH-WESTERN  RAILWAY. 


as  regards  British  practice,  there  are  a  number  of  locomo- 
tives now  at  work  in  this  country  which,  even  if  their 
design  as  locomotive  engines  is  the  same,  or  practically  so, 
as  any  other  locomotive  in  main  railway  service,  possess 


by  outside  cylinders.  The  boiler  is  somewhat  smaller  than 
that  usually  fitted  to  South-Western  engines. 

The  saloon  is  mounted  on  a  long  wheel-base  bogie  at 
the  rear  of  the  engine  frame,  and  is  able  to  accommodate 


Fig.  0. — YARD   SHUNTING   LOCOMOTIVE   ON    LONDON  I  AND   NORTH-WESTERN  RAILWAY. 


distinctive  features  or  peculiarities.  A  few  of  these  will 
receive  brief  mention,  and  one  or  two  examples  illustrated. 

Fig.  8  illustrates  an  engine  which  is  probably  well  known 
to  regular  travellers  on  the  London  and  South-Western 
Railway,  for,  though  not  used  by  or  intended  for  the 


about  eight  persons  comfortably.  It  is  well  fitted  up,  and 
there  is,  in  addition,  a  lavatory  and  an  attendant's 
compartment. 

This  engine  is  used  for  the  periodical  trips  of  inspection 
made  by  the  chief  officials  of  the  line,  and  occasionally  for 
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special  journeys  for  other  purposes.  It  was  designed  by 
Mr.  Dugald  Drummond,  the  present  locomotive  superin- 
tendent, and  built  a  few  years  ago. 

Various  arrangements  are  employed  on  different  railways 
in  connection  with  these  inspection  trips.  A  few  lines 
possess  combination  locomotives  more  or  less  corresponding 
to  the  engine  illustrated,  while  others  have  small  engines 
reserved  for  the  purpose,  but  which  haul  a  separate  saloon, 
while  others  again  use  any  engine  which  is  available  to 
pull  the  official  saloon.  In  the  United  States  most  of  the 
inspection  locomotives  are  old  tender  engines  having  a 
saloon  body  fitted  on  and  over  the  boiler — a  curious 
arrangement,  but  one  that  is  fairly  common,  and,  without 
doubt,  satisfactory. 

Another  special  locomotive  type  which  has  been  adopted 
on  several  railways  consists  in  the  provision  of  a  crane 
mounted  upon  the  engine  frame.  By  this  means  the 
engine,  which  can  work  normally  as  a  shunting  engine,  is 
also  available  for  loading  or  unloading  railway  wagons, 
and  for  other  miscellaneous  work.  Crane  locomotives  (not 
locomotives  cranes,  as  this  term  belongs  to  any  ordinary 
travelling  crane)  are  also  built  by  several  builders  of 
contractor's  locomotives,  as  they  are  found  very  useful 
for  industrial  purposes. 

Fig.  9  illustrates  a  curious  engine  belonging  to  the 
London  and  North-Western  Railway,  and  used  in  some  of 
their  large  goods  yards  where  a  lot  of  shunting  work  is 
done.  The  arrangement  is  peculiar,  but  the  principal 
departures  from  ordinary  design  may  be  stated  as:  (1) 
the  chimney  passes  through  the  steam  dome  (Query :  Is 
any  superheating  advantage  obtained  by  this  means'?), 
and  (2)  the  driver's  platform  and  the  various  gear  handles, 
etc.,  are  duplicated,  so  that  the  engine  can  be  operated 
from  either  end. 

Another  class  of  locomotive  which  merits  inclusion  in 
this  article  is  that  designed  for  use  on  rack  or  combined 
rack  and  adhesion  railways.  There  is  only  one  rack  railway 
in  Great  Britain,  that,  up  Mount  'Xnowdon,  but  in  continental 
countries,  notably  in  Alpine  districts,  and  in  parts  of  the 
United  States  and  colonies,  railways  which  are  wholly  or 
partly  worked  by  means  of  a  rack  are  comparatively 
numerous,  and  a.  large  number  of  locomotive  designs  are 
in  use. 

In  cases  where  the  rack  is  provided  for  the  whole  length 
of  a  railway,  and  there  is  no  connection  with  ordinary 
railways,  all  the  work  is  done  by  means  of  a  rack  pinion 
on  the  locomotive  engaging  in  a  rack  laid  between  the 
ordinary  rails,  the  rail  wheels  being  used  only  to  support 
the  locomotive.  In  many  cases,  however,  the  railway  is  level 
at  (the  stations,  and  shunting  of  goods  vehicles  has  to  be  done 
at  stations,  or  where  a  connection  is  made  with  another 
railway,  and  there  are  many  railways  which  have  the  rack 
provided  only  at  the  severely-graded  portions.  For  these 
circumstances  the  rail  wheels  are  used  also  for  driving  by 
adhesion,  the  same  set  of  cylinders,  or  a  separate  set,  being- 
employed  to  drive  the  rack  pinions,  and  the  adhesion 
wheels  either  separately  or  together. 

In  a  combined  rack  and  adhesion  locomotive  built  by 
the  Swiss  Locomotive  and  Machine  Works,  at  Winterthur, 
Switzerland,  which  firm  have  supplied  a  large  proportion 
of  the  rack  locomotives  in  use  on  the  continent,  the  engine 
has  two  inside  cylinders  for  driving  the  inside  rack  pinion 
and  two  outside'cylinders  driving  the  four  coupled  wheels. 
(To  be  rant i nurd.) 


The  stamping  of  letters  on  tool  steels  is  condemned  by  Mr.  P. 
Smith,  of  Sheffield  (says  the  American  Machinist).  Tools  so 
treated  are  apt  to  break  at  the  marks.  This  is,  of  course,  a 
fact  that  has  been  recognised  for  years,  and  every  shopman  must 
have  found  at  some  time  or  another  his  cold  chisel  break  off  when 
in  use,  the  break  occurring  under  the  usual  end  blow  of  the 
chipping  hammer,  and  taking  place  through  the  deeply  sunK 
corner  of  some  stamping  mark.  Either  stresses  or  incipient 
cracks  are  set  up,  for  when  tool  steel  breaks,  the  break  generally 
runs  through  some  snch  indentation  maTk. 


A   NEW  STOP  VALVE   WITH  PROTECTED 
SEATING. 

The  rapid  deterioration  of  the  seats  of  stop  valves,  and 
the  consequent  increasing  leakage  of  steam  they  permit, 
have  lefl  to  innumerable  devices  to  minimise  this  incon- 
venience, such  as  renewable  seatings,  etc.  Much  of  the 
damage  to  the  'seating  is  due  to  the  cutting  action  of  the 
steam  at  high  velocity,  at  the  instants  the  valve  is  opening 
and  closing,  and  to  prevent  this  Messrs.  Holden  and  Brooke 
Limited,  West  Gorton,  Manchester,  have  brought  out  a 
valve  in  which  the  seating  is  protected  from  this  action  in 
a  very  simple  manner.  As  will  be  seen  from  the  illustration, 


the  valve  is  extended  dovmwards  to  form  a  kind  of  piston 
very  slightly  conical,  which  fits  into  a  second  seating  B. 
Owing  to  the  very  slight  taper  of  this  part,  the  valve 
proper  is  well  open  before  any  appreciable  amount  of  steam 
passes  it,  and  similarly  in  closing,  the  steam  is  practically 
shut  off  by  the  lower  part  of  the  valve  before  the  faces 
meet  at  A.  Valves  of  this  design  shut  and  open  more 
easily  than  those  of  the  ordinary  plain  disc  type,  and  have 
proved  very  successful  under  severe  conditions  of  working. 


HIGH-PRESSURE   OILING   SYSTEM  FOR 
HEAVILY-LOADED  BEARINGS. 

Almost  everyone  who  has  had  anything  to  do  with  the 
operation  of  machinery  knows  that  "friction  of  rest"  is 
much  greater  than  "  friction  of  motion,"  or,  in  other  words, 
that  more  force  is  required  to  start  a  machine  than  to 
maintain  the  motion  without  load.  The  reason,  of  course, 
is  that  the  journals  sink  down  into  their  bearings  and 
displace  the  old  films,  so  that  there  is  actual  metallic 
contact,  which  causes  them  to  drag  heavily  until  the  oil 
films  are  re-established.  There  is  one  serious  feature  of 
this  well-known  fact  that,  we  believe,  generally  escapes 
attention,  and  that  is  the  damage  often  done  on  heavily- 
leaded  bearings  during  the  starting  period.  A  babbitt 
bearing  may  be  badly  scored  at  this  time,  although  it 
w  ould  give  no  trouble  from  heating  afterward.  In  a  recent 
issue  the  Ettginpering  Record  tells  how  this  trouble  is 
avoided  in  the  plant  of  the  Puget  Sound  Power  Company. 
The  main  shaft  of  each  3,500  kilowatt  unit  is  of  fluid- 
compressed  nickel  steel,  with  journals  16  in.  in  diameter, 
which  are  supported  by  babbitted  surfaces  4  ft.  long.  In 
addition  to  special  oil  groves  cut  into  both  the  top  and 
bottom  halves  of  the  bearing,  there  is  a  special  high- 
pressure  oil  groove  not  connected  with  any  of  the  others. 
This  is  located  vertically  under  the  axis  of  the  shaft,  and 
connection  is  made  to  it  by  a  flexible  high-pressure  oil 
pipe  from  a  motor-driven  oil  pump  supplying  oil  at  2,0001b. 
per  square  inch.  This  system  is  only  used  in  starting  the 
wheels  in  order  to  avoid  damaging  the  babbitt  surface,  as 
the  rotating  element  weighs  in  excess  of  98,0001b.  A 
centrifugal  oil-circulating  system  is  otherwise  provided,  so 
that  the  bearings  may  be  flooded  with  an  additional  amount 
of  cool  oil  if  heating  occurs.  In  each  bearing  a  pair  of 
thermostats  is  connected  in  parallel  in  an  electric  circuit 
for  indicating  at  the  switchboard  a  dangerous  temperature 
rise  in  any  of  the  journal  bearings. 
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A  COMPARISON  OF   DIFFERENT  TYPES  OF 
STEAM  TURBINES.* 

(Continued  from  page  19n.) 
Wheel  Friction. 
The  Motional  losses  incurred  when  a  turbine  wheel  or  wheels 
or  drum)  rotates  in  a  chamber  filled  with  steam  and  water  are 
due  to  skin  friction  and  to  eddies.  It  is  difficult  to  separate 
these  causes,  and  they  will  here  be  treated  together  under  the 
name  of  wheel  friction.  This  wheel  friction  does  not  include 
the  friction  of  the  steam  in  passing  through  the  nozzles  and  the 
passages  between  the  blades.    This  will  be  discussed  later. 

Mr.  Kourad  Anderssoi  has  statedf  that  it  has  been  found  in 
practice  with  turbine  wheels  of  the  De  Laval  type  that  the 
resistance  to  rotation  of  the  wheel  was  almost  exactly  pro- 
portional to  the  density  of  the  surrounding  medium,  and  that  it 
increased  approximately  with  the  fifth  power  of  the  diameter 
and  the  third  power  of  the  number  of  revolutions.  Presumably, 
the  last  statement  means  that  the  work  absorbed  by  friction 
per  second  (and  not  per  revolution)  is  proportional  to  the  cube 
of  the  number  of  revolutions  per  second. 

Let  d  represent  diameter  of  wheel. 

Let  n  represent  number  of  revolutions  per  second  (or  pei 
minute). 

Then  wheel  frictional  losses  per  second  (or  per  minute)  vary 
as  <P  n3.  The  vane  speed  varies  d  n.  Therefore,  if  the  vane  speed 
is  constant,  d3  n3  is  constant.  Therefore,  for  a  given  vane  speed 
the  frictional  losses  vary  as  d2,  that  is  approximately  as  the 
superficial  area  of  the  wheel.  Therefore,  as  far  as  wheel  friction 
is  concerned,  it  is  better  to  have  a  small  wheel  with  a  high 
angular  velocity  than  a  large  wheel  with  a  relatively  small 
angular  velocity. 

It  is  interesting  to  compare  the  wheel  frictional  losses  in  the 
several  classes  of  turbines.  Compare  a  class  1  turbine  with  a 
class  2  turbine  having  25  wheels,  all  of  the  same  diameter  as 
the  diameter  of  the  class  1  turbine  wheel.  Assuming  that  the 
wheels  are  run  at  speeds  to  give  the  best  fluid  efficiencies  in 
each  case,  the  class  2  turbine  will  make  one-fifth  of  the  number  of 
revolutions  per  minute  made  by  the  class  1  turbine.  If  all  the 
wheels  rotated  in  the  same  medium,  then,  with  each  wheel  of 
the  class  2  turbine,  there  would  be  0  008  of  the  wheel  frictional 
loss  incurred  by  the  class  1  turbine,  and,  therefore,  the  aggregate 
.  wheel  frictional  loss  of  the  25  wheels  of  the  class  2  turbine  would 
be  one-fifth  of  that  of  the  single  wheel  of  the  class  1  turbine. 

But  only  the  last  wheel  of  the  class  2  turbine  rotates  in  the 
same  medium  as  the  wheel  of  the  class  1  turbine — the  others 
rotate  in  media  of  greater  density;  and  the  mean  density  will 
"in  most  cases  be  considerably  more  than  five  times  the  density 
of  the  medium  in  the  class  1  turbine.  If  there  were  no  other 
considerations  the  wheel  frictional  losses  in  the  class  2  turbine 
would  be  very  much  greater  in  most  cases  than  a  class  1 
turbine.  The  dryness  of  the  steam,  however,  comes  into  account. 
Unless  the  steam  is  superheated  sufficiently  to  keep  it  dry  to 
exhaust,  only  the  last  wheel  of  the  class  2  turbine  rotates  in 
steam  of  the  same  wetness  as  the  class  1  turbine;  all  the  other 
wheels  rotate  in  steam  of  less  wetness.  Now,  wetness  of  the 
steam  increases  the  wheel  friction  to  a  considerable  extent,  and 
the  class  2  turbine  scores  in  this  respect.  The  greater  dryness 
does  not,  however,  fully  compensate  for  the  greater  density,  and 
the  class  1  turbine  ought  to  have  the  advantage  if  the  laws  of 
win  el  frictional  losses  which  have  been  assumed  are  absolutely 
correct.  This  advantage  is,  however,  relatively  so  small  that  a 
slight  departure  from  the  laws  of  wheel  frictional  losses  which 
have  been  assumed  would  be  sufficient  to  overrun  the  balance. 

In  considering  the  wheel  frictional  losses  in  turbines  of  class 
3,  it  will  be  assumed  that  all  the  moving  blades  are  mounted  on 
the  same  wheel.  If  a  class  3  turbine  have  four  sets  of  moving 
vanes,  then  the  vane  speed  will  be  little  more  than  a  fourth,  say. 
two-sevenths  of  the  best  vane  speed  of  a  class  1  turbine,  and 
therefore  if  the  wheel  diameter  be  the  same  in  both  cases,  the 
wheel  frictional  losses  per  second  in  the  class  3  turbine  would 
be  only  0  0233  of  the  frictional  losses  in  the  class  1  turbine 
were  it  not  for  the  fact  that  the  class  3  turbine  wheel  has  a 
broader  rim  to  enable  it  to  carry  the  extra  sets  of  vanes.  This 
should  not,  however,  anything  like  make  up  the  difference  in 
frictional  losses. 

If  a  class  4  turbine  has  all  the  moving  blades  of  one  stage 
mounted  on  the  same  wheel,  then  the  wheel  frictional  losse; 
will  be  intermediate  between  those  of  a  class  2  turbine  and  those 
of  a  class  3  turbine,  and  will  be  influenced  greatly  by  the 
number  of  sets  of  moving  vanes  in  each  stage. 

In  a  class  5  turbine,  the  moving  vanes  are  usually  mounted  on 
the  periphery  of  a  single  drum,  or  on  the  peripheries  of  two 
drums;  and  the  high  pressure  end  of  the  drum  is  shielded  from 
the  steam  pressure  so  that  the  wheel  friction  is  almost  wholly 
due  to  the  vanes  and  the  shrouds  or  rings  carrying  them. 

*  Abstract  of  a  paper  read  before  tlie  Manchester  Association  of  Engineers,  by 
R.  M.  Neilson,  on  January  J 4th,  1!>05. 

t  Transactions  of  the  Institution  of  Engineers  and  Shipbuilders  in  Seotlaid. 
vol.  xlvi..  part  4.  See  The  Practical  Bngiiuer,  December  5,  12,  and  10,  1002,  and 
January  2,  1003. 


Nozzles  and  Bucket  Friction. 

The  losses  due  to  the  friction  of  the  steam  in  passing  through 
the  nozzles  and  between  the  vanes  of  a  turbine  will  now  be  con- 
sidered. This  friction,  to  distinguish  it  from  the  wheel  friction, 
will  be  called  the  nozzle  and  bucket  friction.  If  a  turbine  has 
no  proper  nozzles,  it  has  at  least  parts  which  take  their  place, 
so  that  the  name  seems  appropriate. 

There  is  not  much  information  available  as  to  the  nozzle  and 
bucket  friction,  and  it  is,  of  course,  difficult  to  measure.  The 
friction  of  steam  passing  through  a  nozzle  or  passage  is, 
however,  obviously  greater  with  a  greater  velocity,  and  less  with 
a  less  velocity.  It  would  seem  reasonable  to  expect  that  the 
friction  would  increase  pretty  nearly  as  the  square  of  the 
velocity.  It  would  also  seem  reasonable  to  assume  that  the 
friction  in  one  large  nozzle  would  be  less  than  in  two  smaller 
ones  of  a  combined  caiiacity  equal  to  the  larger  one.  It  would 
also  seem  reasonable  to  assume  that  the  nozzle  and  bucket 
friction  with  wet  steam  will  be  greater  than  with  dry  steam  of 
the  same  pressure,  and  greater  with  steam  of  high  density  than 
with  steam  of  low  density  having  the  same  dryness  fraction. 

The  nozzle  and  bucket  frictional  losses  will  obviously  be 
greater  in  a  class  3  turbine  than  in  a  class  1  turbine,  owing  to 
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the  longer  path  given  to  the  steam  after  it  leaves  the  nozzle  and 
before  it  gets  clear  of  the  last  turbine  vanes.  If  a  class  1 
turbine  for  reasons  of  strength  run  at  a  lower  speed  than  is 
desirable,  the  nozzle  and  bucket  friction  will  be  of  less  con- 
sequence than  would  otherwise  be  the  case. 

In  a  turbine  of  class  2,  each  particle  of  steam  has  to  pass 
through  several  nozzlss  and  buckets  instead  of  only  through  one 
of  each,  as  in  the  case  of  a  class  1  turbine,  but  the  velocity  of 
the  steam  is  much  less.  The  velocity  varies  approximately 
inversely  as  the  square  root  of  the  number  of  stages,  and,  there- 
fore, if  the  nozzle  and  bucket  frictional  losses  varied  as  the 
square  of  the  velocity  and  as  the  number  of  sets  of  nozzles  and 
buckets,  and  if  there  were  no  other  influencing  factors,  these 
losses  would  be  the  same  in  a  class  2  turbine  as  in  a  class  1 
turbine.  The  pressure  of  the  steam  and  its  dryness  will,  how- 
ever, affect  the  nozzle  and  bucket  friction,  increasing1  it  and 
decreasing  it  respectively,  but  to  what  extent  it  is  difficult  to 
say. 

In  a  class  5  turbine  the  steam  velocities  are  less  than  in  a 
class  ?  turbine  for  the  same  speed,  being  in  fact  onl"  about 
half.  The  nozzle  and  bucket  frictional  losses  should  therefore 
be  mveh  less  in  a  class  5  turbine  than  in  a  class  2  turbine, 
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Steam  Leakage. 
Although  certain  paths  are  arranged  for  the  steam  in  passing 
through  a  turbine,  a  certain  vjroportion  of  the  steam  usually 
leaks  out  of  these  paths.  The  available  energy  of  the  leaking 
steam  may  be  wholly  lost  or  only  partly  lost  according  to  the 
nature  and  position  of  the  leakage.  In  a  turbine  of  class  1  any 
steam  that  leaves  the  nozzle  and  does  not  enter  the  turbine 
buckets  has  its  available  energy  almost  wholly  lost.  It  is  true 
that  by  heating  the  steam  in  the  turbine  casing  and  assisting 
the  steam  to  whirl  round  the  casing  in  the  same  direction  as 
the  wheel,  the  leaking  steam  may  somewhat  reduce  the  wheel 
friction,  but  this  gain  must  be  very  small  compared  with  the 
loss. 

The  same  remarks  apply  to  a  class  3  turbine,  but  here  the 
chances  of  leakage  are  much  greater.  Iu  a  class  3  turbine  in 
which  there  arc  three  sets  of  moving  vanes  there  are  five  places 
where  the  steam  can  leak,  as  against  one  in  a  class  1  turbine. 
Moreover,  in  the  class  3  turbine  of  the  parallel  flow  type,  centri- 
fugal force  will  add  to  the  difficulties  of  preventing  leakage..  A 
further  disadvantage  of  a  class  3  turbine  in  this  respect  is  due 
to  the  spreading  of  the  steam  in  its  path  from  the  nozzles  to  its 
exit  from  the  last  buckets.  The  steam  when  it  leaves  the 
nozzles  is  in  a  compact  jet.  By  the  time  it  reaches  the  last  set 
of  moving  vanes  the  cross  section  of  the  stream  has  been  very 
much  dilated,  and  the  opportunity  for  leakage  therefore  very 
much  increased. 


the  same  drum,  instead  of  on  separate  wheels,  also  tends  to 
increase  the  leakage,  as  the  chamber  in  which  any  set  of  moving 
vanes  rotates  cannot  so  well  be  isolated  from  the  adjacent 
chambers.  The  leakage  iu  a  class  5  turbine,  as  usually  con- 
structed, is  probably  very  considerable,  especially  at  the  high- 
pressure  end.  Fortunately  for  this  class  of  turbine,  the  leakage 
is  of  relatively  small  importance  (though  by  no  means  to  be 
ignored.) 

Eadiation  Losses. 
Leakage  of  heat  by  radiation  or  otherwise  is  apt  to  be  greater 
at  parts  of  a  turbine  containing  high  temperature  steam  than  at 
parts  containing  low  temperature  steam.  Moreover,  the  leakage 
of  a  given  quantity  of  heat  energy  from  the  steam  is  more 
harmful  when  this  occurs  when  the  steam  is  at  or  near  its 
highest  temperature,  than  when  the  leakage  occurs  wheu  the 
steam  has  fallen  to  a  lower  temperature.  It  must  be  noted  that 
leakage  of  heat  is  here  spoken  of — not  leakage  of  steam.  It  will 
therefore  be  evident  that  a  turbine  of  class  1  or  of  class  3  which 
completes  the  expansion  of  the  steam  in  a  single  set  of  nozzles, 
is  likely  to  suffer  less  by  leakage  of  heat  than  a  turbine  of 
class  2,  4,  or  5,  which  does  not  complete  the  expansion  of  the 
steam  till  a  later  period.  Turbines  of  class  2  or  class  5  require 
a  greater  number  of  sets  of  moving  vanes  than  turbines  of 
class  3  or  class  4,  in  order  to  have  the  same  vane  speed,  and 
therefore  call  for  a  greater  axial  length,  thus  increasing  the 
opportunity  for  heat  leakage  from  the  turbine  casing. 


TABLE  I. — Test  of  De  Laval  Steam  Turbine  High- pressure  Two-stage  Pump.    By  Professors  Kent  and  Denton. 
Type  L.X.P.— 3.    Compound     250  gallons   par,  minute.    700  feet.    Rev.  per  min.:  Pump  wheel  No.  12,  2,050  R  P.M.;  Pump  Wheel  No.  02,  20,500  R.l'.M. 
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Steam  nozzles  in  turbine. 
No.  Size  No.       Diam  M  M 

1,  2,  3,  4,  5,  6,  7,  9.  274  4'4 

Water  nozzle  diameter,  2  433  in. 
Water  nozzle  area,  0323  square  feet. 
Length  of  weir,  12  in. 

*  Presumably  U.S.  liquid  gallons,  one  of  which  equals  0-8327  imperial  (British)  gallons. 


Barometer  pressure,  29'S54  in. 
Temperature  of  the  room,  67 '4  deg.  Fall. 

Moisture  in  steam  : — 
Four  tests  gave — 1-7  per  cent,  11  per  cent, 
•75  per  cent,  -9  per  cent. 


Temperature  of  condensed  water  leaving,  24  deg  Cen. 
Temperature  of  condensed  water  entering,  17'5  deg.  Cen. 
Temperature  of  water  in  tank.  22  deg.  Cen.  =  72  deg.  Fah. 
Weight  of  water  per  cubic  foot,  62  3  lb. 
Suction  valve  wide  open. 


In  a  class  2  turbine  any  leaking  steam  at  the  first  stage  has 
its  kinetic  energy  converted  back  into  heat  energy,  which  is 
utilised  at  the  second  stage;  and  any  leaking  steam  at  the 
second  stage  has  its  kinetic  energy  converted  back  into  heat 
energy,  which  is  utilised  at  the  third  stage.  It  is  true  that  the 
efficiency  of  the  engine  suffers  owing  to  this  double  conversion 
of  the  energy  of  the  leaking  steam,  but  the  fact  that  the  engine 
gets  some  advantage  from  the  kinetic  energy  of  the  leaking 
steam  is  important.  It  must  be  noted  likewise  that  the  leaking 
steam,  at  any  stage  except  the  last,  has  part  only  of  its  available 
energy  in  the  form  of  kinetic  energy.  The  remainder  of  the 
energy  of  the  leaking  steam  in  the  form  of  heat  is  quite 
unaffected  by  the  leakage.  Therefore,  although  a  class  2  turbine 
may  have  a  large  number  of  wheels  in  series,  the  losses  due  to 
leakage  may  be  comparatively  small.  A  class  2  turbine  com- 
pared very  favourably  with  a  class  3  turbine  in  this  matter  of 
leakage  losses. 

The  remarks  just  made  as  to  leakage  losses  in  turbines  of 
class  2  apply  also  to  turbines  of  class  5;  but  in  turbines  of 
class  5  there  is  a  difference  of  pressure  on  the  two  sides  of  each 
set  of  moving  vanes,  which  is  not  the  case  in  turbines  of  class  2. 
This  tends  to  increase  the  leakage.  The  design  usually  adopted 
of  having  the  moving  vanes  of  a  class  5  turbine  mounted  all  on 


The  De  Laval  Turbine. 

The  best  known  and  most  extensively  used  steam  turbine 
belonging  to  class  1  is  the  De  Laval.  A  good  deal  was  said 
about  this  turbine  in  a  paper  read  by  the  author  before  this 
association  two  years  ago,*  and,  therefore,  only  a  short  space  will 
be  devoted  to  it  in  this  paper. 

In  De  Laval  turbines  several  nozzles  are  arranged  round  a 
casing  in  which  the  turbine  wheel  rotates.  From  3  or  4  up  to 
15  nozzles  are  provided  according  to  the  size  of  the  turbine. 

In  these  nozzles  the  steam  is  expanded  dowu  practically  to 
the  pressure  of  the  atmosphere  or  of  the  condenser  (according 
as  the  turbine  is  non-condensing  or  condensing)  and  acquires  a 
very  high  velocity  with  which  it  enters  the  buckets  of  the 
single  turbine  wheel.  It  would,  of  course,  be  desirable  that  the 
buckets  should  take  all  the  kinetic  energy  out  of  the  steam,  but 
this  is  impossible  for  two  reasons.  The  first  reason  is  that  the 
nature  of  the  wheel  and  the  angles  of  the  vanes  prevent  v  being 
less  than  about  J  V.  v1  therefore  cannot  be  less  than  about 
V2,  and  therefore  at  the  best  less  than  90  per  cent  of  the  kinetic 
energy  of  the  steam  can  be  utilised  in  driving  the  wheel. 

*  Manchester  Association  of  Engineers,  Transactions,  January,  1903,  and 
reprinted  in  The  Practical  Engineer  of  February  13,  20,  and  27,  1903. 


February  10,  1905]  THE    PRACTICAL  ENGINEER. 


235 


This  is  if  the  wheel  rotates  at  the  most  effective  velocity 
for  utilising  the  kinetic  energy  of  the  steam  jet. 

The  second  reason  for  the  non-utilisation  of  the  whole  of  the 
kinetic  energy  of  the  steam  is  that,  with  steam  pressures  such  as 
are  usually  employed  and  with  a  fairly  good  condenser  vacuum, 
the  velocity  of  the  steam  jet  leaving  the  divergent  nozzle  is  so 
great  that  the  wheel  cannot  for  reasons  of  strength  be  made  to 
rotate  at  the  most  effective  velocity.  Steam  expanding  in  a 
divergent  nozzle  in  an  ideal  manner  from  a  pressure  of  200  lb. 
per  square  inch  absolute  to  a  pressure  of  0  93  lb.  absolute,  which 
corresponds  to  a  vacuum  of  281  in.  of  mercury  with  the  baro- 
meter at  30,  would  acquire  a  velocity  of  4,100  ft.  per  second.  In 
an  actual  case  the  velocity  will  be  rather  less  than  this  owing 
to  losses  in  the  nozzle,  but  these  losses  with  proper  nozzles  appeal 
not  to  be  very  great.  The  highest  vane  speed  which  it  has  been 
found  practicable  to  adopt  in  a  De  Laval  turbine  is  only  1,378  ft. 
per  second. 

It  does  not  follow  that  the  vane  speed  which  would  be  most 
effective  in  withdrawing  energy  from  the  steam,  would  really  be 
the  best  to  adopt  in  practice.  The  wheel  friction  is,  as  aheady 
mentioned,  much  greater  with  high  vaue  speeds  than  with  low 
vane  speeds,  other  conditions  being  the  same,  and  this  has  to  be 
taken  into  account  in  determining  the  best  speed  at  which  to 
run  a  wheel. 

De  Laval  steam  turbines  have  been  employed  to  a  considerable 
extent  in  the  driving  of  fans  and  centrifugal  pumps.  An 
interesting  type  of  De  Laval  turbo  pump  is  that  in  which  watei 
is  raised  in  pressure  in  two  stages,  the  first  stage  being  accom- 
plished by  a  (comparatively  speaking)  low  speed  pump  driven 
from  the  power  shaft  of  the  turbine,  and  the  last  stage  being 
undertaken  by  a  high  speed  pump  directly  driven  by  the  turbine 
spindle. 

A  turbo  pump  of  this  type  was  tested  by  Professors  Kent  and 
Denton  at  the  works  of  the  De  Laval  Steam  Turbine  Company, 
Trenton,  N.J.,  U.S.A.,  in  April,  1904.  The  results  are  tabulated 
in  Table  1.,  while  steam  consumption  and  water  delivery  curves 
are  given  in  fig.  18.  The  table  and  figure  are  taken  from  the 
report  of  Professors  Kent  and  Denton. 

The  pump  was  designed  for  a  delivery  of  250  gallons*  of  water 
per  minute,  and  a  lift  of  700  ft.  The  geared  shaft  made  one 
revolution  for  10  of  the  turbine  shaft.  The  low-pressure  pump 
had  a  wheel  9  in.  in  diameter.  Its  suction  and  discharge  open- 
ings were  both  6  in.  in  diameter.  The  high-pressure  pump 
wheel  was  2'84  in.  in  diameter.  The  suction  opening  of  the 
high-pressure  pump  had  a  diameter  of  6  in.,  and  the  discharge 
opening  a  diameter  of  4  in.  The  water  was  discharged  into  a 
tank;  and  the  quantity  was  measured  both  by  means  of  a  Pitot 
tube,  placed  below  the  discharge  nozzle,  and  by  means  of  a 
rectangular  weir  over  which  the  water  flowed  from  the  tank. 
The  formula  used  witli  both  the  Pitot  tube  and  the  weir  were 
checked  by  the  measured  capacity  of  the  tank.  The  steam  con- 
sumption was  measured  by  exhausting  the  turbine  into  a 
surface  condenser  and  weighing  the  delivery  from  the  air  pump. 
The  vacuum  was  measured  by  a  mercury  column.  The  steam 
and  water  gauges  were  calibrated  by  a  Crosby  tester. 

The  most  powerful  De  Laval  steam  turbines  belonging  to 
class  1  yet  constructed  are  rated  at  300  B.H.P.  Multiple  wheel 
turbines  of  larger  power  are  now  being  constructed  at  the  Do 
Laval  turbine  works  in  Paris;  but  these  do  not  belong  to  class  1. 

(To  be  continued, ) 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  fprtifioates  of 
competency  have  been  issued  during  the  week  ending  February  2nd 
1905:— 

Cardiff.— First  class:  C.  W.  Griffiths,  T).  G.  Ricks,  A.  Stone,  E.  A. 
Wicks.  Second  class  :  H.  W.  Herbert,  P.  C.  Grivas,  W.  Busby,  H.  E.  J. 
Matthews,  F.  Shepherd. 

Glasgow. —  First  class  :  A.  Munro,  J.  E.  MacOibbou  Second  class: 
J.  W.  Kydd,  W.  Taylor,  W.  M.  Stewart,  J.  McNicol. 

Leith.—  First  class  -.  D.  T.  Webster,  A.  Brown,  A.  Combe,  T.  Walls. 
-Second  class :  J.  A.  Laing,  W.  A.  Nasmyth. 

Liverpool.— First  class:  J.  Wilson,  G.  L.  Batt,  H.  Jones.  Second 
das*:  J.  Bremner,  T.  W.  Kenvon.  B.  Oldershaw,  J.  B.  Gunn,  W.  W. 
Williams,  J.  W.  Duffin,  R.  W.  Audley. 

London.— First  class:  E.  J.  England,  W.  S.  Saul.  Second  class: 
A.  R.  Arscott,  L.  J.  Calcaterra,  P.  Sant,  C.  Berry. 

North  Shields.— First  class  :  W.  D.  Ridley,  F.  W.  Elliot. 

Southampton.— First  'class  :  W.  A.  Florence,  H.  A.  Heathcote,  G. 
Moffat,  H.  L.  Howarth.     Second  class :  T.  Wallbridge,  L.  Ross. 


•Presumably  U.S.  liquid  gallons,  one  of  which  equals  0'S327  imperial  (British) 
gallons. 


Mid -Tyne- — There   are  already  indications  that  the  year 
1905  is  to  be  a  brighter  one  for  the  Tyne  than  its  predecessor. 
There  have  been  a  good  number  of  inquiries  for  ships  and  a  fair 
number  of  orders  have  been  booked,  though  at  low  prices. 
Messrs.  W.  Runciman,  of  Newcastle,  have  given  out  orders  for 
three  new  vessels — two  for  the  Tyne  and  one  for  the  Wear — 
making  a  total  of  17,750  tons.    Messrs.  R.   Stephenson  and 
Company,  Hebburn,  have  secured  orders  for  two  cargo  steamers, 
each  exceding  6,000  tons   dead  weight.    This  firm  will  now 
have,  exclusive  of  repairs,  seven  large  steamers  under  con- 
struction, and  this  will,  no  doubt,  help  to  relieve  the  distress 
which  is  being  acutely  felt  in  Hebburn.    Several  steamers  arc 
booked  for  Messrs.  Stephenson's  dock,  at  an  early  date,  includ- 
ing the  steamship  Havcrsdam  Grange,  a  vessel  500  ft.  long, 
owned  by  Messrs.   Houlder  Brothers,  of  London.    The  Con- 
stantine  and  Pickering  Steamship  Company,  Middlesbrough, 
have  contracted  for  two  new  steamers,  one  of  6,300  tons  dead 
weight,  which  will  be  built  on  the  Tyne,  the  other  being  con- 
structed on  the  Tees.    Messrs.  Hawthorn,  Leslie,  and  Company 
have  received  an  order  for  a  twin-screw  steamer  of  about  480  ft. 
in  length  and  58  ft.  in  breaach.    This  firm  is  at  present  making 
considerable  additions  to  their  engine  works  at  St.  Peter's,  and 
hope  to  have  shortly  a  new  foundry  in  full  operation.  Messrs. 
Donald  and  Taylor,  Glasgow,  have  placed  an  order  with  Liie 
Tyne  Iron  Shipbuilding  Company  for  a  steamer  with  a  dead- 
weight capacity  of  about  5,400  tons.    It  is  believed  that  the 
Palmer  Company,  of  Jarrow,  has  received  an  order  for  a  large 
cargo  vessel  about  375  ft.  in  length,  for  London  owners.  The 
steamship  Pinewood,  which  has  been  sold  by  Messrs.  J.  R. 
Jacobs  and  Company  to  Messrs.  J.  Herron  and  Company,  Liver- 
pool, and  which  was  recently  aground  on  the  Black  Middens 
whilst  entering  the  Tyne,  is  now  undergoing  repairs  in  the 
Commercial  Dry  Dock,  Jarrow.    The  damage  sustained  was  not 
extensive.    The   large  Elder-Dempster  twin-screw  liner  Port 
Antonio,  a  mail  and  cargo  boat,  is  now  at  Messrs  Swan,  Hunter, 
and  Wigham   Richardson  Limited,  quay,   and   is  to  have  a 
thorough  overhaul,  which  it  is  expected  will  take  some  weeks 
to  complete.    This  firm  launched  from  their  Walker  yard  a  large 
•twin-screw  passenger  steamer   for  the    Richmond  Steamship 
Company  Limited.    She  is  430  ft.  long  by  48  ft.  beam,  and  is 
built  to  take  the  highest  class  in  Bureau  Veritas  Register. 
As  the  vessel  left  the  ways  she  was  christened  La  Madona. 
From    this  firm's   Wallsend   yard   was    launched  an  Elder- 
Dempster  steamer  for  the  West  African  trade.    The  vessel  is 
362  ft.  over  all,  48  ft.  3  in.  beam,  with  a  dead-weight  cargo  ol 
about  4,600  tons.    The  steel  screw  steamer  Augusta  for  Mr. 
P.  A.  Gron,  of  Sandefjord,  was  launched  from  Messrs.  Dobson's 
yard,  Low  Walker.    The  vessel  is  built  to  take  the  highest 
class   of    Norwegian    Veritas   Survey;    length    between  per- 
pendiculars, 338  ft:  breadth,  48  ft.;  and  depth  moulded,  28  ft. 
The  machinery  is  being  supplied  by  the  North-Eastern  Marine 
Engineering  Company  Limited.    From   the  yard  of  Messrs. 
Hawthorn,  Leslie,  and  Company,  Hebburn,  was  launched  to  the 
order  of  Messrs.  McGregor,  Gow,  and  Company  the  vessel 
Glenstrae,  intended  for  the  Eastern  trade.    A  double  launch 
took  place  on  Saturday,  January  21st,  from  the  yard  of  Messrs. 
Palmer,    Jarrow.    The  first  was  the   tornedo-boat  destroyer 
H.M.S.  Wear.    The  Wear  is  225  ft.  long,  and  23  ft.  6  in.  beam, 
and  her  engines  are  to  indicate  7,000  H.P.,  the  speed  to  be 
25J  knots  per  hour.    The  second  vessel  to  leave  the  ways  was 
the  steamship  Chama,  built  for  Messrs.  Elder,  Dempster,  and 
Company's  West  African  trade.    The  Chama  is  350  ft.  long, 
48  ft.  beam,  and  23  ft.  4  in.  depth  moulded.    The  steamer  has 
been  designed  for  about  4,600  tons  dead  weight  on  her  summc. 
draught. 

The  Wear,  Sunderland- — Six  vessels  have  been  launched 
in  January  of  an  aggregate  tonnage  of  20,224,  this  being  an 
increase  over  the  several  past  years  for  this  month;  and  new 
work  has  been  secured  in  most  of  the  yards.  The  shipyard 
workers'  dispute  was  happily  settled  with  the  exception  of  the 
smiths  and  strikers,  and  these  having  retarded  the  progress  of 
work,  efforts  are  now  being  made  to  bring  about  reconciliation. 
Messrs.  William  Doxford  and  Sons  have  launched  the  steamship 
Clan  McLean  of  4,690  tons,  to  be  engined  by  the  builders,  and 
have  sent  on  trial  the  sister  vessel  Clan  McNab  for  the  well- 
known  Clan  Line.  This  firm  has  six  vessels  building,  including 
the  12,000  tons  vessels  for  the  British  India  Steam  Navigation 
Company.  Messrs.  Short  Brothers  have  launched  the  steamship 
Delmira  of  3,460  tons,  to  be  engined  by  Messrs.  George  Clark 
Limited,  for  the  Strathclyde  Steam  Shipping  Company  Limited, 
of  which  Messrs.  W.  Lowden  and  Company,  of  Liverpool,  are 
the  managers;  and  have  sent  on  trial  the  steamship  Wallace  for 
Messrs.    Taylor    and    Sanderson    of  this  port.     They  have 
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secured  further  orders,  including  another  vessel  for  this  last- 
named  firm.  Messrs.  W.  Pickersgill  and  Sons  have  lauuched 
the  steamship  Inch  Barva  of  4,030  tons,  a  sister  vessel  to  the 
Inch  Arrau,  which  they  built  last  year  for  Messrs.  Hamilton, 
Fraser,  and  Company,  of  Liverpool,  to  be  engined  by  Messrs. 
George  Clark  Limited,  and  fitted  with  Ellis  and  Eaves'  induced 
draught.  They  are  busy  and  have  new  orders  for  vessels  of 
good  size.  Messrs.  Sir  James  Laing  aud  Sons  have  launched  the 
steamship  Dunkeld  of  3,307  tons,  built  under  the  superintend- 
ence of  Messrs.  Esplen,  of  Liverpool,  and  to  be  engined  by 
Messrs.  George  Clark  Limited.  This  firm  has  the  chief  interest 
in  a  new  company  formed  to  take  over  certain  patents  for  a 
new  steel  process.  Messrs.  Eobert  Thompson  and  Sons  have 
launched  the  steamship  Marazan  of  3,467  tons  to  the  order  of 
Messrs.  Henry  Fernie  and  Sons,  of  Liverpool,  the  engines  being 
supplied  by  Messrs.  George  Clark  Limited.  Messrs.  S.  P. 
Austin  and  Sons,  who  have  several  new  orders,  have  launched 
last  month  the  steamship  Herrington,  a  collier  designed  to  carry 
about  1,900  tons  on  light  draught,  for  the  Lambton  Collieries 
Limited.  This  vessel  of  their  now  well-known  type  is  to  be 
engined  by  Messrs  Eichardson,  Westgarth,  and  Company,  of 
Sunderland.  The  steamship  Eagle,  which  was  re-engined  by 
Messrs.  John  S.  Vaux  and  Company  Limited,  for  Messrs.  C. 
T.  Bowring  and  Company  Limited,  for  their  Newfoundland 
trade,  has  had  a  successful  trial,  a  mean  speed  of  10J-  knots  being 
maintained.  In  all  the  yards  work  is  settling  in,  and,  although 
generally  the  builders  complain  of  the  lowness  of  prices,  as 
regards  employment  the  prospects  for  the  year  are  fairly  good. 

Hartlepool- — At  the  present  time  there  is  every  prospect  of 
all  the  shipyards  and  engine  works  in  this  district  being  fairly 
busy  for  well  on  towards  the  end  of  the  year.  A  large  number 
of  orders  were  booked  during  January,  and  in  the  course  of  the 
next  few  weeks  employment  will  be  found  for  most  of  the  men 
who  have  been  laid  off  during  the  slackness.  Messrs.  W.  Gray 
and  Company  are  already  beginning  to  make  a  good  show  in  their 
yards,  and  have  one  steamer  nearly  ready  for  launching. 
Messrs.  Gray's  dry  dock  has  been  continually  occupied  during 
the  past  month,  and  altogether,  work  with  them  has  been  pretty 
brisk.  Messrs.  Furness,  Withy,  and  Company  Limited  have  a  , 
good  order  book,  all  their  three  berths  being  occupied  with 
hulls  in  various  stages  of  construction.  Early  in  the  New  Tear 
they  launched  the  steamship  Harmony,  a  fine  type  of  cargo 
steamer,  about  335  ft.  long,  built  to  the  order  of  Messrs.  J.  and 
C.  Harrison,  of  London.  On  the  28th  ult.  Messrs.  Furness, 
Withy,  and  Company  sent  the  steamship  Harmonic  to  sea 
for  trial,  and  everything  passed  off  to  the  satisfaction  of  thos^p 
present.  She  is  a  similar  ship  to  the  steamship  Harmony,  ami 
for  the  same  owners.  Their  dry  dock  department  has  also  had  j 
a  good  share  of  repair  work,  and  they  are  now  busy  executing 
repairs  to  the  steamships  Maylands  and  Harcalo.  Messrs. 
Irvines'  Shipbuilding  and  Dry  Dock  Company  Limited  have 
not  launched  a  steamer  this  month,  but  they  are  pusihing  rapidly 
forward  now  with  the  orders  recently  received.  During  the 
month  they  sent  the  steamship  Germanic  to  sea,  and  after  a 
good  trial,  she  was  handed  over  to  the  owners,  Messrs.  Cockerline 
and  Company,  of  Hull.  Messrs.  Eichardson,  Westgarth,  and 
Company  Limited  are  reported  to  have  booked  a  large  number 
of  sets  of  engines  and  boilers,  and  we  also  understand  they  have 
been  equally  fortunate  in  their  new  turbine  department. 
During  the  month  they  have  fitted  engines  and  boilers  on  board 
the  steamship  Harmonic  and  steamship  Greenbank,  the  latter 
being  a  turret  ship  built  by  Messrs.  Doxford.  Messrs.  the 
Central  Marine  Engine  Works  are  also  brisk,  having  a  large 
amount  of  work  in  hand,  and  we  understand  their  foundry  is 
particularly  busy. 

Belfast- — The  first  month  of  the  year  shows  a  decided 
improvement  in  all  branches  of  shipbuilding  and  engineering, 
and  the  number  of  new  keels  being  laid  down  is  satisfactory. 
Messrs.  Workman,  Clark,  and  Company  Limited  have  secured 
an  order  from  the  British  India  Steam  Navigation  Company 
Limited  for  a  new  steamer  to  be  fitted  with  turbines,  which  will 
be  manufactured  in  their  own  works.  The  same  firm  are  also 
to  build  a  steamer  480  ft.  long,  and  58  ft.  broad,  having  a  gross 
tonnage  of  about  5,000,  for  Messrs.  Alfred  Holt  and  Company 
Liverpool  (Ocean  Line),  for  their  Eastern  trade.  In  the  south 
yard  of  Messrs.  Harland  and  Wolff  three  new  steamers  are 
being  laid  down,  the  largest  being  a  vessel  of  8,000  tons  for 
the  Bibby  Line.  This  ship  will  be  similar  to  the  Worcestershire 
receutlv  completed  for  the  same  firm.  The  launches  for  the 
month  include  the  Anslem  for  the  Booth  Line  and  the  Belfast, 
both  of  which  Workman,  Clark,  and  Company  put  into 
the  water.  The  former  is  a  vessel  of  5,600  tons  gross  and  is 
fitted  for  the  passenger  and  cargo  service  between  Liverpool 
and  Brazil.  The  coastguard  steamer  Squirrel  ran  her  trials 
successfully  in  the  Lough,  the  speed  obtained  being  well  above 
the  guarantee.  At  Workman,  Clark,  and  Company's  north  yard 
the  Allan  liner  Victorian  is  being  rapidly  completed,  and 
will  be  ready  for  delivery  towards  the  end  of  next  month. 

Clyde- — 1905  opens  on  the  Clyde  with  a  most  decided 
increase  in  the  demand  for  new  vessels.  The  orders  booked — since 


the  official  returns  for  1904  were  made  public — are  without 
doubt  close  upon  175,000  tons  gross.  Of  this  total,  Messrs. 
Burrcll  and  Sons,  shipowners,  Glasgow,  are  responsible  for 
some  57,000  tons  on  the  Clyde,  with  an  additional  15,000  tons,  or 
thereabouts,  on  the  Tyne.  The  fact  that  a  firm  of  their  standing 
have  ordered  new  shipping  to  the  extent  that  they  have  is 
evident  proof  that  in  the  estimation  of  a  firm  who  usually 
know  what  they  are  about  a  revival  in  the  international 
commerce  of  the  world  will  be  one  of  the  features  of  the  year 
entered  upon.  Beginning  with  the  lower  reaches  of  the  river, 
which  still  maintain  the  pre-eminent  position  for  orders  booked 
they  secured  and  held  during  1904,  the  Grangemouth  and 
Greenock  Shipbuilding  Company,  Greenock,  have  booked  nine 
steamers,  six  of  7,300  tons  each,  for  Messrs.  Burrell  and  Sons, 
Glasgow,  one  of  7,000  tons  capacity,  for  Liverpool,  one  similar 
for  Messrs.  Crawford,  Barr,  and  Company,  Glasgow,  and  one 
of  6,300  tons,  for  East  Coast  owners.  Messrs.  Wm.  Eussell  and 
Company  of  Port  Glasgow,  booked  two  cargo  carriers  of  10,000 
tons  each,  for  Messrs.  Andrew  Weir  and  Company,  Glasgow, 
and  one  of  8,000  tons,  for  Messrs.  Gow,  Harrison,  and  Company, 
of  Glasgow.  Messrs.  Scott's  Shipbuilding  and  Engineering 
Company,  Greenock,  secured  an  order  for  a  steamer  of  7,000  tons 
gross,  from  Messrs.  F.  C.  Stuck  and  Company,  London,  and 
a  steamer  of  2,000  tons,  for  the  China  Navigation  Company. 
Messrs.  Caird  and  Company  booked  an  8,000  tons  steamer  for  the 
P.  and  O.  Company.  Messrs.  D.  and  J.  Dunlop,  Port  Glasgow, 
were  the  colonial  favourites,  for  a  steamer  over  3,000  tons,  for 
the  Union  Steamship  Company,  of  New  Zealand,  as  also  three 
smaller  steamers,  to  the  order  of  the  Northern  Steamship 
Company,  of  New  Zealand.  Messrs.  Wm.  Hamilton  and  Com- 
pany, Port  Glasgow,  secured  two  of  Burrell's  7,300  tonners,  as 
also  two  of  7,000  tons  dead  weight,  one  for  London,  the  other  for 
Liverpool  owners.  Messrs.  A.  Eodger  and  Company,  Port 
Glasgow,  had  Messrs.  Hugh  Hogarth's  (of  Glasgow)  order,  for 
a  steamer  of  7,000  tons.  Messrs.  Eobert  Duncan  and  Company, 
Port  Glasgow,  also  booked  a  steamer  of  1,400  tons  for  Glasgow 
owners.  Further  up  the  river,  Messrs.  Wm.  Denny  and  Brothers, 
Dumbarton,  had  an  order  from  Messrs.  P.  Henderson  and  Com- 
pany, of  Glasgow,  for  a  steamer  of  7,000  tons,  while  Messrs. 
A .  McMillan  and  Sons,  of  the  same  port,  had  an  order  for 
a  steamer  of  6,000  tons  capacity,  customer  not  disclosed.  Nearer 
Glasgow,  Messrs.  Napier  and  Miller,  of  Yoker,  were  favoured 
by  Messrs.  Bell  Brothers  and  McLelland,  of  Glasgow,  with  an 
order  for  a  steamer,  of  the  seemingly  favourite  weight,  viz., 
7,000  tons.  Messrs  A.  Stephen  and  Son,  Linthouse,  have  a 
steamer  of  1,400  tons  gross,  for  Messrs.  Geo.  Gibson  and  Com- 
pany, Leith.  It  is  twelve  years  since  Messrs.  Gibson  had  a 
vessel  built  on  the  Clyde.  The  London  and  Glasgow  Company, 
Govan,  are  booked  to  build  for  French  owners  a  steamer  of 
8,000  tons  capacity,  and  Messrs.  D.  and  W.  Henderson, 
Partick,  are  well  engaged  with  a  steamer  of  7,000  tons  capacity 
for  Messrs.  Bethel,  Gwyn,  and  Company,  of  London,  also  two 
twin-screw  steamers,  each  5,000  tons,  for  Messrs.  A.  Holt 
and  Company,  Liverpool,  and  a  steamer  of  7,000  tons  dead 
weight  for  Messrs.  Biggart,  Fulton,  and  Company,  Glasgow, 
with  a  further  two  steamers,  each  of  7,400  tons  capacity,  for 
Messrs.  Maclay  and  Mclntyre,  Glasgow.  The  Ailsa  Ship- 
building Company,  Troon  and  Ayr — which  we  reckon  on  the 
Clyde — -have  booked  a  coasting  steamer  for  the  B.  and  I.  Steam 
Packet  Company,  as  also  a  steamer  of  500  tons  for  local  owners, 
and  Messrs.  Fleming  and  Ferguson,  Paisley,  a  dredger  for  the 
Wexford  Harbour  Commissioners.  Messrs.  Mackie  and  Thomson, 
Govan,  two  trawlers  for  the  Glasgow  Steam  Trawling  Company. 
The  foregoing  new  tonnage  booked  alongwith  the  very  considerable 
weight  carried  over  from  last  year  should  keep  a  large  number 
of  the  yards  well  employed  for  the  first  half  of  the  year  at  any- 
rate,  but  the  capacity  of  the  yards  on  the  Clyde  for  shibuilding 
can  easily  stand  a  good  deal  more  utilisation,  which  the  present 
life  in  shipping  matters  makes  us  hope  may  shortly  be  realised. 
And  while  we  write  a  Glasgow  evening  contemporary  reports  a 
run, our  on  "Change"  in  Glasgow  of  an  order  for  two  large 
battleships  being  placed  by  the  Eussian  Government  with 
Messrs.  Wm.  Beardmore  and  Company,  Dalmuir.  Should 
rumour  ultimately  prove  correct,  this,  along  with  the  British 
battleship  Messrs.  Beardmore  are  under  contract  with  for  our 
own  navy,  will  make  a  handsome  send-off  to  the  new  firm 
in  their  great  undertaking.  The  launches  for  the  month  of 
January,  1905,  show  fairly  well  in  comparison,  being  exceeded 
only  in  the  year  1900  (only  by  6,000  tons),  and  1899  (about  6,500 
ton's  over  1905)  within  the  last  25  years.  But  as  a  matter  of 
fact,  January's  comparisons  from  year  to  year  give  little 
reliable  data  to  form  a  reliable  conclusion  from.  Messrs. 
A.  Eodger  and  Company,  Port  Glasgow,  launched  the  steamship 
Hazel  Dollar,  a  cargo  carrier  of  4,290  tons,  for  Mr.  Eobert 
Dollar,  San  Francisco,  Messrs.  Wm.  Hamilton  and  Company, 
Port  Glasgow,  launched  a  steamship,  the  Ashridge,  of  5,000 
tons  dead  weight,  to  the  order  of  Mcllwraith,  McEachran,  and 
Company  Proprietory  Limited,  Melbourne.  She  is  a  duplicate 
of  the  Eooringa,  recently  delivered  to  the  same  company  by 
Messrs.  Hamilton.  The  engines,  triple-expansion,  will  bo 
supplied  by  the  Clyde  Shipbuilding  and  Engineering  Company, 
Port  Glasgow.    The  vessel  is  for  the  Australian  coasting  trade. 
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Scott's  Shipbuilding  and  Engineering  Company,  Greenock, 
launched  a  sailing  vessel  of  2,500  tons.  Messrs.  A.  McMillan  and 
Son  launched  a  steamship,  St.  Jerome,  of  4,500  tons  for  Liverpool 
owners.  Messrs.  Napier  and  Miller  Limited,  Yoker,  launched 
the  steamship  English  Monarch,  to  the  order  of  Messrs.  Raeburn 
and  Verel,  Glasgow,  agents  for  the  Monarch  Steamship  Com- 
pany. Her  length  is  385  ft.  by  48  ft.  6  in.  by  29  ft.  9  in. ;  gross 
tonnage,  4,300.  Messrs.  David  Rowan  and  Son,  Glasgow,  supply 
the  machinery.  Messrs.  Napier  also  launched  the  steamship 
Buda  II.,  2,500  tons  gross,  for  continental  owners.  Messrs. 
Russell  and  Company,  Port  Glasgow,  launched  a  steel  spar- 
decked  screw  steamer,  the  Kerm,  to  the  order  of  Messrs.  A.  M. 
Hansen  and  Company,  Copenhagen.  The  vessel  has  a  carrying 
capacity  of  6,560 "tons.  Her  length  is  given  as  345  ft.  by  49  ft. 
9  in.  by  28  ft.  6  in.  She  will  be  engiued  by  David  Rowan  and 
Son,  Glasgow.  The  Cruz  de  Malta,  a  twin-screw  steamer  of 
1,000  tons,  was  launched  by  the  Grangemouth  and  Greenock 
Company,  for  South  American  owners.  The  foregoing,  with  a 
few  smaller  craft,  make  up  the  tonnage  of  over  25,000  tons. 


THE    METAL  MARKETS. 

January. 

l'lg  Iron. — Speculative  dealing  in  Cleveland  warrants  was  the 
chief  feature  of  the  pig-iron  markets  during  January.  Prices, 
in  consequence,  fluctuated  considerably,  but  with  a  general 
downward  tendency  throughout  the  month.  Cleveland  No.  3 
g.m.b.,  which  was  quoted  by  makers  at  50s.  per  ton  early  in 
the  month,  was  selling  at  47s.  8^d.  on  the  31st.  On  the  London 
market  the  settlement  price  for  Cleveland  iron  on  January  3rd 
was  51s.  6d.  and  on  the  31st,  47s.  6d. ;  these  quotations  repre- 
senting the  highest  and  lowest  values,  respectively,  for  the 
month,  while  the  average  value  works  out  at  49s.  0^d.,  and 
compares  with  an  average  value  of  48s.  7d.  for  the  previous 
month.  East  Coast  hematite  was  in  fair  request  at  the  close  of 
the  month  with  mixed  numbers  at  54s.  6d.,  though  in  some  cases 
3d.  less  was  accepted.  At  the  beginning  of  the  month  this  class 
of  iron  was  only  fetching  54s.  The  business  doing  in  hematite 
pig  iron  at  Barrow  continues  to  increase  and  additional  furnaces 
have  been  started,  so  that  now  there  are  34  at  work  in  the 
district  on  hematite  pig  iron.  Makers  are  firm  as  regards  price 
and  quote  57s.  6d.  to  59s.  per  ton  net  f.o.b.  Last  year  was 
the  quietest  period  in  the  hematite  pig-iron  trade  of  this  district 
experienced  for  fully  eight  years  past.  The  make  of  iron  was 
restricted,  and  aggregated  but  1,080,500  tons,  or  253,000  tons  less 
than  in  1903.  The  average  price  for  the  year  was  53s.  5d.  The 
daily  settlement  price  of  hematite  pig  iron  on  the  London 
market  was  58s.  on  the  fourth  and  succeeding  days  up  to  and 
including  the  16th.  After  this  latter  date  the  official  quotation 
fluctuated  between  57s.  6d.  and  57s.  9d.,  the  lower  figure  being 
quoted  on  the  31st.  Over  the  whole  month  the  average  value 
was  57s.  8^d.,  which  compares  with  55s.  8d.  in  December. 
Scotch  pig  iron  on  this  market  was  officially  quoted  at  55s.  per 
ton  on  January  4th,  but  declined  to  54s.  on  the  17th  and 
remained  at  this  up  till  the  close  of  the  month.  The  average 
price  for  this  class  of  iron  for  the  month  was  54s.  3d.,  as  against 
53s.  for  the  previous  month. 


Public  Stores  Stocks  of  Pig  Iron. 


Jau.  1st.' 

Jan.  31st. 

Tons. 

Tons. 

Connal's,  at  Glasgow  

11,804 

13,805 

Connal's,  at  Middlesbrough  

188,862 

237,594 

Connal's,  at  Middlesbrough,  hematite   

300 

300 

Hematite,  West  Coast   

12,342 

1G.S42 

213,308 

268,541 

Aggregate  increase,  55,233 

Sens. 

The  average  price  realised  by  the  iron  masters  for  No.  3  Cleve- 
land pig  iron  delivered  by  them  during  the  last  quarter  of 
1904  was  officially  reported  as  43s.  4"59d.  per  ton,  which  shows 
an.  increase  of  10  2d.  on  the  previous  quarter.  This  increase  will 
add  one  per  cent  to  the  wages  of  blast-furnace  men  in  the  north 
of  England,  for  the  present  quarter,  and  railway  rates  for  the 
carriage  of  iron-making  materials  will  also  advance  one  per  cent. 
The  average  quoted  price  for  last  quarter  was  45s.  5d.  per  ton. 
Over  the  whole  of  last  year  the  average  realised  price  was 
42s.  10d;,  which  is  the  lowest  since  1898.  The  official  statistics 
of  the  Scotch  pig-iron  trade  for  the  past  year  give  the  total 
production  as  1,339,740  tons,  an  increase  of  51,667  tons  over 
that  of  1903;  the  total  exports,  291,055  tons,  as  against  323,904 
tons  in  1903;  and  the  stocks  in  Connal's  stores  and  makers' 
yards  on  the  last  day  of  the  year,  155,414  tons,  or  27,356  tons 


more  than  on  December  31st,  1903.  The  increase  in  stocks  and 
decrease  in  exports,  together,  total  66,705  tons,  but  this  apparent 
decline  iii  trade  is  more  than  neutralised  by  the  considerable 
increase  in  the  home  consumption,  the  latter  reaching  1,021,329 
tons  in  1904,  or  97,864  tons  more  than  in  1903.  The  imports  of 
English  pig  iron  into  Scotland  during  1904  were  about  84,000 
tons  below  those  of  1903.  The  average  number  of  furnaces  in 
blast  in  Scotland  in  the  past  year  was  84'92,  as  compared  with 
85'73  in  1903.  The  output  per  furnace  was,  however,  greater, 
being  303  tons  in  1904,  against  288  tons  in  1903.  The  United 
States  took  only  6,155  tons  of  Scotch  jfig  iron  last  year,  whereas 
in  1903  over  40,000  tons  were  shipped  thence,  and  nearly  72,000 
tons  in  1902. 

Manufactured  Iron  and  Steel. — -The  improvement  in  the 
finished  iron  and  steel  trades  continues,  and  advances 
in  many  descriptions  of  material  have  been  made. 
In  the  north  of  England  iron  bars  and  angles  have 
been  put  up  5s.  per  ton,  viz.,  to  ,£6  7s.  6d.,  and  both  iron  and 
steel  ship  rivets  are  advanced  to  £7  5s.  per  ton.  Owing  to 
■the  keen  German  competition  steel  ship-plates  have  so  far  not 
been  further  advanced,  but  are  still  quoted  ,£5  15s.  Iron  ship- 
plates  remain  at  ,£6.  Steel  angles  are  dearer  at  £5  7s.  6d.  to 
£5  12s.  6d.  All  the  foregoing  prices  are  subject  to  the 
customary  2\  per  cent  discount.  The  Scotch  steel  makers  have 
advanced  their  prices  and  now  quote  ship-plates  £5  17s.  6d.; 
angles,  ,£5  7s.  6d. ;  bars,  ,£6  7s.  6d.;  and  marine  boiler  plates, 
=£6  7s.  6d.  per  ton,  all  less  5  per  cent.  Trade  in  the 
Birmingham  district  continues  to  expand ;  steelmakers  are 
obtaining  better  prices  now  that  there  is  very  little  German  or 
Belgian. steel  on  offer;  Bessemer  billets  sell  at  £4*  7s.  6d.  to 
£4  10s. ;  Siemens  at  ,£4  12s.  6d.  to  £4>  15s. ;  and  mild  steel  bars, 
at  =£6  to  ,£6  5s.  Makers  of  best-finished  iron  report  a  steady 
trade,  and  marked  bars  continue  to  be  quoted  at  <£8.  A  large 
and  representative  meeting  of  iron  masters  engaged  in  the 
common  bar  trade  was  held  with  a  view  to  arriving  at  some 
general  agreement  as  to  a  minimum  price.  In  view  of  the 
improved  outlook  it  was  resolved  to  fix  the  minimum  at  £6, 
but  so  far  this  attempt  to  lift  prices  has  not  proved  very  success- 
ful, business  being  difficult  at  anything  above  £5  17s.  6d.  The 
latest  return  presented  to  the  North  of  England  Board  of 
Conciliation  shows  that  forge  and  mill  men  will  suffer  a  wages 
reduction  of  2J  per  cent,  the  average  net  selling  price  for 
November  and  December  having  been  ,£5  16s.  4'89d.  per  ton. 

Copper. — Speculative  copper  gave  way  in  value  owing  to  large 
liquidation  of  stale  commitments  under  the  influence  of  the 
unrest  in  Russia  and  the  weakness  of  the  Stock  Exchange,  but 
there  was  some  recovery  from  the  worst,  before  the  close  of  the 
month.  On  the  London  Metal  Exchange  the  daily  settlement 
price  of  standard  copper  advanced  from  ,£68  12s.  6d.  on  the  3rd  to 
£69  on  the  6H17  but  subsequently  declined  to  =£67  12s.  6d.  on 
the  26th  and  again  advanced,  reaching  ,£68  on  the  31st.  Over 
the  whole  month  the  average  value  works  out  at  <£68  6s.  10d., 
and  compares  with  .£66  6s.  6d.  in  December.  The  American 
exports  of  copper  to  Europe  last  year  amounted  to  241,026  tons, 
as  against  135,410  tons  in  1903.  The  visible  supply  of  copper  at 
the  beginning  of  the  month  stood  at  16,734  tons,  and  the  stocks 
in  England  and  France  totalled  10,009  tons.  Best  selected 
copper  is  now  ,£70  15s.  to  ,£71  5s.  per  ton,  and  strong  sheets, 
,£80. 

Tin. — Owing  largely  to  some  good  buying  chiefly  on  American 
account,  the  heavy  December  shipments  from  the  Straits  and 
less  favourable  statistics,  had  but  little  influence  on  the  market, 
and  values  remained  firm  during  the  early  part  of  the  month. 
The  Straits  shipments  for  December  reached  5,142  tons,  of  which 
2,950  tons  came  to  London.  The  total  visible  supply  on 
January  1st  amounted  to  15,388  tons,  and  this  had  still  further 
increased  to  16,348  tons  on  the  31st.  The  shipments  from 
the  Straits  were  again  large  during  January,  totalling  5,325 
tons,  3,540  tons  of  which  came  to  London.  The  future  will 
largely  depend  upon  how  far  the  increased  American  con- 
sumption will  outweigh  these  larger  quantities  evidently  coming 
from  the  East.  On  the  London  market  the  daily  settlement 
price  of  Straits  tin  fluctuated  between  ,£129  15s.  and  £133  during 
the  month,  and  the  average  value  over  the  month  was 
£131  5s.  4d.,  as  against  ,£133  13s.  Id.  for  the  previous  month. 
The  quotation  on  the  31st  was  .£132,  and  English  ingots  were 
then  fetching  £132  5s.  to  ,£134  10s.  The  January  Banca  sale 
went  at  an  average  equal  to  about  ,£132. 

Lead.— -Spanish  lead  advanced  from  £13  3s.  9d.  to  £13  5s.,  early 
in  the  month,  as  the  Tesult  of  considerable  speculative  buying 
for  forward  delivery,  but  was  depressed  later  as  large  quantities 
of  unsold  metal  continued  to  arrive.  At  the  close  of  the  month, 
Spanish  was  offered  at  £12  15s.  per  ton,  and  English  at  ,£13. 

Spelter. — A  good  demand  for  export,  coupled  with  the 
firmness  of  continental  producers  maintained  prices  during 
the  greater  part  of  the  month,  but  the  general  disturbance  ot 
equanimity  in  commercial  circles  late  in  the  month  induced 
consumers  to  postpone  purchases.  The  backwardation  on  for- 
ward spelter,  however,  entirely  disappeared,  and  this  points  to 
more  confidence  on  the  part  of  buyers,  and  makes  the  outlook 
decidedly  more  healthy?    The  Westphalian  coal  strike  makes 
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business  very  difficult  and  doubtful,  but  the  report  that  the 
strike  is  spreading-  to  Silesia  makes  the  outlook  for  spelter 
serious.  We  draw  a  very  large  portion  of  our  spelter 
from  Silesia,  and  any  curtailment  of  production  would  exert  a 
serious  influence  on  our  market.  G.O.B.'s,  early  in  the  month, 
were  fetching  ,£25  5s.  to  ,£25  7s.  6d.,  with  "  specials  "  at  £25  10s., 
but  on  the  31st  their  price  was  £24  10s.  to  £24-  15s.,  and  special 
sorts  were  changing  hands  at  £24  17s.  6d. 

Antimony. — The  smallness  of  supplies  and  the  continued 
demand  for  war  purposes  keeps  the  price  of  antimony  high, 
although  somewhat  below  the  December  level,  quotations  now 
being  £37  to  £39,  as  compared  with  £25  in  January,  1904. 


LAUNCHES  AND  TRIAL  TRIPS. 


Hazel  Dollar. — Messrs.  A.  Rodger  and  Company,  Port 
Glasgow,  launched,  on  January  25th,  a  steamer  built  by  them 
for  Mr.  Robert  Dollar,  San  Francisco.  The  new  vessel  has  a 
gross  tonnage  of  4,290  tons  and  a  dead  weight  carrying  capacity 
of  7,000  tons.  Length,  370  ft. ;  breadth,  50  ft. ;  depth,  29  ft.  3  in. 
She  was  named  Hazel  Dollar  by  Miss  Rennie,  of  Falkirk,  and 
will  be  engined  by  the  builders  at  their  works  at  Govan. 
During  construction  the  vessel  was  under  the  supervision  of  Mr. 
J.  C.  Stewart,  Glasgow. 

Cambria- — The  Cambria,  a  cable  steamer  which  has  just 
been,  completed  by  Messrs.  Swan,  Hunter,  and  Wigham 
Richardson  Limited,  ran  a  very  successful  trial  trip  on  January 
31st.  The  steamer  has  been  built  to  the  order  of  the  Telegraph 
Construction  and  Maintenance  Company  Limited,  for  whom  the 
same  builders  recently  constructed  the  Colouia,  the  largest 
cable  steamer  afloat.  The  Cambria,  however,  is  a  much  smaller 
boat,  and  will  be  used  not  only  for  laying  new  cables,  but  also, 
very  extensively,  for  repairing  old  ones.  Her  engines  have  also 
been  built  by  Messrs.  Swan,  Hunter,  and  Wigham  Richardson 
Limited,  and  consist  of  two  sets  of  triple-expansion  engines, 
which,  on  the  trial  trip  propelled  the  vessel  at  a  speed  of  13 
knots. 

Srgj  • — On  January  30th  the  new  Austrian  steamer  Srgj,  built 
by  Messrs.  John  Readhead  and  Sons,  West  Docks,  South 
Shields,  to  the  order  of  Messrs.  Giovanni  Racich  and  Partners, 
of  Ragusa,  was  taken  to  sea  on  'her  official  trial  trip.  The 
vessel  will  carry  about  6,100  tons,  and  has  been  fitted  with  triple- 
expansion  engines  constructed  by  Messrs.  John  Readhead  and 
Sims,  having  cylinders  24,  40,  and  65  in.,  by  45  in.  stroke,  steam 
being  supplied  by  two  large  steel  boilers,  working  at  a  pressure 
of  160  lb.  per  square  inch.  The  vessel  made  a  series  of  runs 
averaging  11£  knots  per  hour,  the  trial,  as  a  whole,  being  highly 
satisfactory  to  both  builders  and  owners. 

Tremeadow- — On  February  2nd  there  was  launched  from 
the  shipbuilding  yard  of  Messrs.  John  Readhead  and  Sons,  West 
Docks,  South  Shields,  a  new  steel  screw  steamer,  built  to  the 
order  of  Messrs.  Edward  Hain  and  Son,  St.  Ives,  Cornwall.  The 
vessel  is  360  ft.  long  by  49  ft.  broad  by  26  ft.  8^  in.  deep  moulded. 
Engines  will  be  fitted  and  constructed  by  Messrs.  John  Readhead 
and  Sons  of  the  triple-expansion  type,  having  cylinders  24-J-in., 
41  in.,  and  66  in.,  by  45  in.  stroke,  supplied  with  steam  hy  two 
large  steel  boilers  working  at  a  pressure  of  1801b.  per  square 
inch.    The  vessel  was  named  Tremeadow. 

Mahroussa- — The  paddle  yacht  Mahroussa,  belonging  to 
the  Government  of  Egypt,  which  is  to  be  overhauled  and  fitted 
with  Parsons  turbines  by  Messrs.  A.  and  J.  Inglis,  Pointhouse, 
is  rather  an  interesting  vessel.  Built  in  1865  by  Messrs.  Samuda 
Brothers,  London,  and  fitted  with  oscillating  paddle  engines 
and  low-pressure  boilers  by  the  then  well-known  Penn 
engineering  firm,  she  has  already  worn  out  three  sets  of  boilers. 
When  the  last  set  were  fitted — about  12  years  ago — the  finances 
of  the  country  were  not  in  a  very  satisfactory  condition,  and 
in  order  to  save  money  a  smaller  number  were  put  in,  and  the 
yacht  has  now  10  furnaces  fewer  than  she  originally  had,  and 
a  speed  of  only  11^  knots,  instead  of  17.  It  is  now  intended  to 
fit  her  with  turbines,  operating  three  shafts  with  five  (boilers, 
indicating  5,000  H.P.,  and  giving  the  original  speed  of  17  knots. 
The  yacht,  besides  receiving  new  engines  and  boilers,  will 
be  almost  entirely  renovated,  so  far  as  internal  structures  are 
concerned. 

Caroilia. — The  twin-screw  steamship  Caronia,  built  by 
Messrs.  J.  Brown  and  Company,  of  Clydebank,  the  newest  and 
largest  vessel  of  the  Cunard  fleet,  sailed  round  from  Liverpool 
to  the  Clyde  on  the  3rd  inst.  in  order  to  run  her  speed  trials  on 
the  measured  mile  at  Skelmorlie.  Her  gross  tonnage  is  21,000; 
her  lengtli  overall,  675  ft.;  and  her  beam,  72J- ft.  Her  moulded 
depth  is  technically  43j|  ft.  Fully  loaded  she  draws  33  ft.  of 
water,  and  in  that  condition  her  weight  is  calculated  at  31,120 
tons.  At  Skelmorlie  on  the  4th  inst.  as  the  mean  of  two  runs, 
with  and  against  the  tide,  she  made  19^  knots.  Her  engines 
which  are  quadruple  expansion,  can  develop  from  21,000  to 
23,000  II. P..  and  running  at  full  speed  they  have  a  piston  speed 
of  close  on  1,000  ft.  per  minute,  the  length  of  stroke  being  5J  ft. 


The  low-pressure  cylinders  are  among  the  largest  ever  employed, 
being  110  in.  in  diameter.  The  Caronia  has  the  further  dis- 
tinction of  being  the  first  British  steamer  engaged  in  the  North 
Atlantic  trade  to  be  fitted  with  the  Stone-Lloyd  apparatus, 
by  which  all  the  doors  between  the  various  watertight 
compartments  can  be  simultaneously  closed  by  hydraulic  power 
controlled  by  a  single  handle  on  the  bridge.  The  ship  has 
been  built  in  accordance  with  the  Admiralty  requirements  for 
an  armed  cruiser  and  is  fitted  for  12  large  quick-firing  guns, 
with  the  requisite  magazines,  etc. ;  her  rudder  is  completely 
below  the  water-line,  as  also  is  one  of  the  two  steering  engines 
by  either  of  which  it  can  be  operated.  The  Caronia  is  due  to 
start  on  her  first  voyage  to  New  York  on  the  25th  of  this  month; 
and  a  few  days  before  that  date  there  will  be  launched,  also  from 
the  yard  of  Messrs.  John  Brown  and  Company,  of  Clydebank, 
her  sister  ship,  Carmania,  which,  apart  from  small  changes 
which  experience  is  always  suggesting  for  the  comfort  of  pas- 
sengers and  the  convenience  of  working  the  ship,  will  only 
differ  in  being  propelled  by  turbines,  with  triple  screws,  instead 
of  by  reciprocating  engines. 

Harmonic — On  January  28th  the  large  steel  screw  steamer 
Harmonic  proceeded  on  her  official  trial  trip  in  Hartlepool 
Bay.  The  vessel  has  been  built  by  Messrs.  Furness,  Withy,  and 
Company  Limited,  Hartlepool,  to  the  order  of  Messrs.  J.  and 
C.  Harrison  Limited,  66,  Mark  Lane,  London,  E.C.,  and  is  the 
second  of  three  sister  ships  for  the  same  owners.  She  is  over 
335  ft.  in  length,  built  on  the  deep  frame  principle,  with  a 
measurement  capacity  of  264,126  cubic  feet.  The  main  engines 
have  been  supplied  and  fitted  by  Messrs.  Richardson,  Westgarth, 
and  Company  Limited,  Hartlepool,  with  cylinders  23,  40,  and 
65  in.,  by  42  in.  stroke,  with  two  single-ended  boilers  15  ft.  6  in. 
by  10  ft.  6  in.  During  the  trial  the  machinery  ran  satisfactorily, 
and  the  vessel  attained  a  speed  of  11^  knots. 

Buda  II- — Messrs  Napier  and  Miller  Limited,  Yoker, 
launched,  on  January  25th,  the  steel  screw  steamer  Buda  II., 
which  they  have  built  to  the  order  of  the  Royal  Hungarian  Sea 
Navigation  Company  Adria  Limited,  Fiume.  The  principal 
dimensions  of  the  vessel  are:  Length  between  perpendiculars, 
315  ft.;  breadth,  41ft.  9  in.;  depth  moulded,  23  ft.  9  in.;  with 
a  gross  measurement  of  about  2,500  tons  and  a  dead  weight 
of  3,700  tons.  The  vessel  has  been  built  in  excess  of  Lloyd's 
100  Al  spar-deck  class,  with  poop,  bridge,  and  topgallant  fore- 
castle. She  is  fitted  with  large  hatches,  winches,  and  derricks 
for  working  all  kinds  of  cargo.  The  engines  are  by  Messrs. 
David  Rowan  and  Company,  Glasgow,  and  they  will  have 
cylinders  20^  in.,  35  in.,  and  59J  in.  diameter  respectively,  and 
a  stroke  of  42  in.,  supplied  by  steam  from  two  large  single- 
ended  boilers  for  a  speed  of  10  knots  loaded. 


NAVAL  NOTES. 

Sebious  consideration  is  being  given  at  the  Admiralty 
just  now  to  the  question  of  armament.  Our  next  battleships, 
according  to  the  London  correspondent  of  the  Glasgow  Herakl , 
will  be  18,000-ton  ships,  having  guns  of  large  calibre,  even  at 
the  expense  of  numbers.  One  serious  difficulty  is  to  ensure  that 
the  fumes  or  blast  caused  by  the  discharge  of  one  j>air  of  guns 
will  not  in  any  degree  interfere  with  the  working  of  the  other 
guns,  and  it  is,  therefore,  essential  that  there  should  be  the 
maximum  possible  distance  between  the  muzzle  of  one  pair  and 
the  loading,  firing,  and  sighting  position  of  adjacent  guns. 
This,  however,  is  not  by  any  means  insurmountable,  so  that 
there  seems  every  reason  for  anticipating  that  our  next  ships 
will  be  fitted  with  still  heavier  armament  than  is  possessed  by 
the  "  Lord  Nelson  "  class,  to  which  the  Agamemnon,  to  be  built 
at  Beardmore's  works,  belongs. 

It  has  been  proposed  by  an  eminent  naval  architect  and 
shipbuilder  that  all  the  holes  in  the  skin  plating  used  in  the 
construction  of  torpedo-boat  destroyers  for  riveting  the  edges 
and  butts  should  be  drilled  instead  of  punched,  as  careful 
observation  has  shown  that  considerable  deterioration  in  the 
strength  and  durability  of  the  plate  takes  place  as  the  result 
of  punching.  It  is  essential  in  the  building  of  these  fragile 
boats,  which  have  such  a  small  scantling,  that  there  should  be 
as  little  diminution  as  possible  in  the  original  strength  of  the 
materials  used.  This  would  also  apply  to  the  water-tight 
bulkheads. 

An  important  alteration  will  probably  be  made  in  the  con- 
struction of  battleships  and  cruisers.  In  several  of  the  water- 
tight bulkheads  which  separated  some  of  the  larger  compart- 
ments, the  horizontal  and  vertical  water-tight  doors  which  were 
fitted  close  to  the  bottoms  of  the  ships  are  to  be  abolished,  and 
ingress  and  egress  are  to  be  made  through  water-tight  manholes 
fitted  above  the  load  line.  The  dangers  arising  from  collision- 
will  thus  to  a  great  extent  be  minimised.  Many  naval  officers 
strongly  recommend  the  general  adoption  of  this  course. 

The  contract  for  the  building  of  these  two  first-class  armoured 
cruisers,  North  Carolina  and  Montana,  for  the  United  States 
Navy,  was  recently  placed  with  the  Newport  News  Shipbuilding 
I    Company.    The  leading  particulars  of  each  vessel  are  as  follow: 
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Length  on  load  water-line,  502  ft. ;  breadth,  extreme,  72  ft.  10  in. ; 
displacement  on  trial,  at  a  mean  draught  of  25  ft.,  14,500  tons. 
The  main  propelling  engines  are  to  be  of  the  vertical  twin-screw 
four-cylinder  triple-expansion  type,  of  a  combined  indicated 
horse  power  of  23,000,  and  arranged  for  outboard  turning  pro- 
pellers when  going  ahead.  The  working  steam  pressure  at  the 
engines  is  to  be  250  lb.,  the  stroke  of  the  engines,  4  ft.,  and  the 
revolutions  at  full  power,  about  120  per  minute.  Steam  will 
be  supplied  by  16  water-tube  boilers  placed  in  eight  water- 
tight boiler  rooms.  The  working  steam  pressure  at  the  boilers 
is  to  be  265  lb.  per  square  inch.  The  boiler  tubes  are  to  be 
straight  and  not  less  than  2  in.  outside  diameter.  The  total 
heating  surface  of  the  boilers  is  to  be  not  less  than  48,000  square 
feet,  and  the  grate  area,  1,590  square  feet.  The  total  coal 
bunker  capacity  is  to  be  2,000  tons,  and  the  coal  to  be  carried  on 
trial,  900  tons.  The  weight  of  the  machinery,  complete  with 
water  in  boilers,  condensers,  pipes,  etc.,  and  stores,  etc.,  will 
be  about  2,060  tons.  A  speed  trial  of  four  hours'  duration  is 
to  be  made  over  a  measured  course  when  the  average  speed  is 
to  equal  or  exceed  22  knots. 


TRADE  NOTES. 


Messrs.  Wright,  Bindley,  and  Gell  Limited,  Penistone 
Road,  Sheffield,  are  sole  licensees  of  the  "  Holderness  "  bevel- 
edged  file.  The  salient  feature  of  these  files  is  that  the  edges 
are  not  round  as  usual,  but  that  each  edge  consists  of  three 
tied  surfaces,  thus  enabling  the  teeth  to  be  cut  of  a  uniform 
depth. 

Mr.  Thos.  Poulton,  434,  Cheetham  Hill  Road,  Manchester, 
sends  us  a  list  of  firms  whose  boilers  he  has  cleaned  and  removed 
scale  from  by  his  pneumatic  system.  This  list  is  a  large  one 
and  includes  most  of  the  leading  textile  mills  and  collieries  in 
the  north  and  Midlands,  and  also  the  Manchester  Corporation 
electricity  works. 

The  Sturtevant  Engineering  Company  Limited,  147, 
Queen  Victoria  Street,  London,  send  illustrated  leaflets  of 
their  C.H.  compound  motor  starting  and  field  regulating 
rheostats.  These  appear  to  be  well  made  high-class  automatic 
motor  switches,  indispensable  for  a  proper  control  of  motors. 

The  United  Asbestos  Company  Limited,  Dock  House, 
Billiter  Street,  London,  E.C.  This  firm  have  put  on  the  market 
a  special  kind  of  asbestos  in  the  form  of  a  thin  strip,  particularly 
suitable  for  insulating  sections  of  electric  car  resistances.  It  is 
known  as  "  Salamander "  insulating  strip. 

The  Yost  Typewriter. — The  picture  post  card  craze  has 
assumed  such  proportions  that  the  enterprising  advertiser  has 
taken  advantage  of  it.  We  have  received  a  charming  little  card, 
entitled  "  His  Private  Secretary,"  from  the  Yost  Typewriter 
Company  Limited.  The  card  is  not  defaced  with  any  advertise- 
ment, and  on  receipt  of  a  stamped,  addressed  envelope  the  Yost 
Company,  50,  Holborn  Viaduct,  E.G.,  will  send  one  to  any 
reader  mentioning  this  journal. 


NOTICES    OF    MEETINGS,  &C 


Institution  of  Mechanical  Engineers.— February  17th,  annual 
report  of  council.  Adjoured  discussion  on  the  American  Visit,  1904. 
Paper  by  Prof.  W.  E.  Lilly,  "The  Strength  of  Col  umns."  February 
13th,  Graduates'  section,  Professor  Nicolson,  "Results  of  Force 
Measurements  with  Cutting  Tools,  and  their  Application  to  Lathe 
Design." 

Junior  Institution  of  Engineers.— February  11th,  "Coming  of 
age  dinner  "  at  Hotel  Cecil.  February  13th,  visit  to  the  Brockie-Pell 
Arc  Lamp  Works,  60,  Worship  Street,  E.C. 

Institution  of  Civil  Engineers.— Students'  meeting,  February 
10th,  paper  by  Mr.  P.  J.  Risdon,  "The  Reconstruction  of  the  South 
Lucia  River  Bridge,  Uruguay." 

North  of  England  Institute  of  Mining  and  Mechanical  Engi- 
neers.— Newcastle-on-Tyne,  February  llfch,  ordinary  general  meeting. 

Glasgow  Technical  College  Scientific  Society.— February  18th, 
paper  by  Mr.  E.  H.  Robertson,  "High-speed  Tool  Steels  from  the 
User  s  Point  of  View." 

Institution  of  Electrical  Engineers.— Glasgow  section  :  February 
15th,  paper  by  Mr.  A.  C.  Anderson,  "Application  of  Electricity  in 
Mines."  Manchester  section  :  February  14th,  paper  by  Messrs.  S.  L. 
Pearce  and  H.  C.  Gutiton,  "  Manchester  Tramway  Power  Supply." 
Birmingham  section  :  February  1 5th,  ordinary  general  meeting. 

Bradford  Engineering  Society. — February  15th,  paper  by  Mr.  H. 
A.  Jones,  "  Industrial  Applications  of  Electric  Motors." 

Manchester  Association  of  Engineers.— February  11th,  forty- 
ninth  anniversary  dinner. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaboiate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1884.  Size  Of  Boiler. — Will  some  reader  explain  the  method  that  is 
adojited  for  finding  heating  surface  and  grate  area  of  any  boiler, 
and  the  amount  of  water,  also  size  of  funnel,  to  give  sufficient 
steam  that  is  required  by  an  ordinary  marine  engine  ?  Example  : 
Area  of  H.P.  piston  =  283'5  per  square  inch  ;  cut-off  of  stroke, 
"625  ;  stroke.  24  in. ;  revolutions,  125  per  minute  ;  steam  pressure, 
160  lb.  per  square  inch. — Boiler. 

Answer  No.  5. — Volume  swept  through  by  the  piston  to  cut  off 
per  stroke 

238-52  x  -625  x  24 


1728 


2'07  cubic  feet. 


Volume  of  1  lb.  of  steam  of  160  lb.  gauge  pressure  =  2'56  cubic  feet. 
Weight  of  steam  used  per  stroke 

=  ^07  _ 
2'56 


of  a  pound. 


Allow  15  per  cent  of  condensation.  Then  the  actual  ;  team  used 
per  stroke 

=  -808  x  100 

85 


'95  of  a  pound. 


Weight  of  steam  used  per  hour  =  '95  x  125  x  2  x  60  =  14250  lb. 
Allow  15  lb.  of  coal  per  square  foot  of  grate,  and  the  evaporation  of 
9  lb.  of  water  per  pound  of  coal.  The  evaporation  per  square  foot 
of  grate  surface  =  15  x  9  =  1351b.  of  water.    The  area  of  grate 

14250  _  ^Qg.g  gqUare  feet 
135  1 

The  diameter  of  a  furnace  .should  not  be  less  than  3  ft.,  and  not 
greater  than  4  ft ,  and  the  length  should  not  be  more  than  6  ft. 
Suppose  the  grate  to  be  5  ft.  6  in.  long,  by  3  ft.  3  in.  wide,  then  the 
area  of  one  grate  =  5'5  x  3'25  =  17'875  square  feet.  Number  of 
furnaces 

_  total  area  of  grate  _  105'5  _  g 
area  of  one  grate       17 '87  5 

Allow  30  square  feet  of  heating  surface  per  square  foot  of  grate 
area  of  heating  surface  =  105'5  x  30  =  3,165  square  feet.  Size  of 
funnel :  The  area  of  a  funnel  in  practice  is  from  one-fifth  to  one- 
sixth  of  the  giate  area,  and  the  height  should  not  lie  less  than 
50  ft.  above  the  fire  bars.  Area  of  funnel  for  the  above  boiler  or 
boilers 


105-5 


21  square  feet. 


Let  the  height  be  taken  at  60  ft.,  and  the  temperature  of  the  out- 
side air  at  62  deg.  Fah  =  62  +  461  =  523  absolute  temperature. 
Professor  Kankine  states  that  the  best  chimney  draught  takes  place 
when  the  absolute  temperature  of  the  gas  in  the  chimney  is  to  that 
of  the  external  air  as  25  :  12.  Then,  according  to  Rankine,  the 
absolute  temperature  of  the  gas  in  the  chimney 

25  x  523  =  109Q  , 
12  J 

In  practice  24  lb.  of  air  is  required  for  the  combustion  of  1  lb.  of 
coal  with  natural  draught.  In  the  funnel  there  will  be  24  lb.  of 
air  +  lib.  of  carbon  =  251b.  of  gas.  Suppose  that  161b.  of  coal 
is  burnt  per  square  foot  of  grate  per  hour,  then  the  total  pounds 
of  coal  burnt  per  second 

105'5  x  16       .,  , 

=   =  47  nearly. 

60  x  60 

The  volume  of  1  lb.  of  gas  at  62  deg.  Fah.  or  523  absolute  =  13  14 
cubic  feet.  The  volume  of  1  lb.  of  gas  at  the  temperature  of  the 
funnel 


13'14  x  1090 

523 


=  27*38  cubic  feet. 


The  total  volume  of  gas  going  up  the  funnel 

=  '47  x  27'38  x  25  =  3217  cubic  feet. 
The  velocity  of  the  escaping  gases 

=  cubic  feet  of  gas  per  second  =  3217  =  15.32£t  second_ 


area  of  funnel 


21 
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Head  due  to  this  velocity 

=       =  15"32'J  =  3-667  ft. 

ig  64 

The  greater  part  of  the  head  is  wasted  in  overcoming  the  resistance 
of  the  fire  bars,  fire,  and  tubes.  *  According  to  Preclet's  experi- 
ment, the  head  required  to  produce  the  draught  iu  question 


2g\  m) 


I  —  length  of  funnel,  in  its  mean  hydraulic  depth 
diameter 


•A 


coefficient  of  friction  for  currents  of  gas  moving  over  sooty  surfaces 
=  0  012.  G,  a  factor  of  resistance  for  a  passage  of  air  through  the 
grate,  and  the  layer  of  fuel  above  it,  =  12.  Then  the  height  of 
funnel 


=  3-667  (  1  +  12  + 


•012  x  60 


x  60  \ 
4-4  ) 


4978  ft. 


Therefore  our  funnel  is  high  enough. — J.  W. 


1885.  Testing  Marine  Engines.— Many  thanks  to  Mr.  Holdcroft 

for  reply  to  above,  but  I  am  a  bit  in  the  dark  about  the  tank.  I 
assume  tank  is  connected  to  hot  well,  and  feed  suction  pipe 
connected  to  tank,  but  how  am  I  to  measure  the  water  used,  as 
pumps  will  be  taking  it  away  continually  ?  Shall  be  glad  if  you 
will  enlighten  me  a  little  as  to  manipulation  of  this  tank.  Also 
about  what  consumption  of  steam  per  I.H.P.  for  triple-expansion 
engines,  and  the  evaporation  per  pound  of  fuel  for  an  ordinary 
marine  boiler  would  be  considered  passable,  as  I  find  there  is  a  lot 
of  difference  in  results  published  in  various  papers  on  engine 
trials  ? — Coal. 

Answer  No.  1.— The  average  steam  coal  will  give  14,000  units 
of  heat  per  pound  ;  the  efficiency  of  marine  boilers  is  about 
'75  ;  therefore  the  units  of  heat  put  into  the  water  per  pound  of 
coal 

=  14000  x  75  =  10500. 

Suppose  the  steam  pressure  to  be  1601b.,  and  the  temperature  of 
the  hot  well  110  deg.  Fah.  ;  then  the  units  of  heat  required  to 
evaporate  1  lb.  of  water  from  the  temperature  of  the  hot  well  to 
steam  at  1601b.  gauge  pressure  =  1,117.  Therefore  lib.  of  coal 
will  evaporate 

10500 
1117 


=  9'4  lb.  .of  water. 


The  consumption  of  steam  per  I.H.P.  in  triple  jobs  is  from  1^  lb.  to 
li  lb.  Having  had  many  years'  experience  at  sea,  I  know  it  is  very 
difficult  to  measure  the  feed  water.  Do  you  think  a  water  meter 
would  answer  ?  I  have  not  had  any  experience  with  them,  but 
have  read  that  they  give  good  results. — J.  W. 

Answer  No.  2. — It  is  difficult  to  advise  which  is  the  best  way  to 
manipulate  tanks,  especially  with  marine  engines,  not  knowing  the 
arrangement  of  auxiliary  machinery.  One  way  is  to  get  an  old  oil 
barrel  and  make  a  hole  1J  in.  iu  bottom,  and  a  wooden  plug  (two 
barrels  still  better),  and  place  barrels  on  top  of  tank,  fill  the 
barrel  always  to  a  certain  mark,  which  will  represent  a  known 
weight  of  water.    You  can  fill  the  barrel  each  time  either  by  hand 


HoodPlu 


Feed '  Socf'on 
Pine 


pump  from  hot  well,  or  else  with  cold  water  by  pressure  from  a 
cistern,  if  possible.  Your  pumps  can  be  working  continually,  as 
your  tank  will  always  have  water  in.  \\  in.  gas  pipe  will  be  ample 
for  400  H.P.  Evaporation  of  boiler,  81b.  of  water  per  pound  of 
coal  is  fairly  good.  About  engines  triple  expansion,  13-i-lb.  of 
steam  per  I.H.P.  is  fairly  good,  but  I  should  say  the  makers  of 
engine  ought  to  give  you  a  guarantee  to  go  by.  I  have  a  compound 
engine  which  gives  141  lb.  of  steam  per  H.P.  with  super-heat.  You 
will  not  get  any  result  by  measuring  from  your  indicator  diagrams, 
and  the  test  must  last  five  hours  at  least. — R.  Holdcroft. 


MISCELLANEA. 


The  Institution  op  Civil  Engineers. — On  January  31st, 
Sir  Guilford  Molesworth  in  the  chair,  a  paper  on  "  Floating 
Docks"  was  read  by  Mr.  Lyouel  E.  Clark. 

Personal. — The  president  of  the  Board  of  Education  has 
appointed  Professor  Henry  Adams,  M.Inst.C.E.,  etc.,  late  of  the 
City  of  London  College,  to  be  a  member  of  the  Board  of 
Examiners  at  South  Kensington  in  the  engineering  group  of 

subjects. 

The  Oceanic  has  been  fitted  with  a  Marconi  wireless  tele- 
graphic apparatus.  This  is  the  first  White  Star  liner  fitted 
with  the  Marconi  wireless  telegraphy.  It  is  expected  that 
the  Baltic  will  be  equipped  in  a  short  time,  and  afterwards  four 
others  of  the  White  Star  fast  mail  steamers  will  be  in  a 
similar  position  to  transmit  telegraphic  messages  in  mid-ocean. 

Novel  Use  for  an  Engineering  Shop. — Mr.  Chamberlain's 
meeting  at  Gainsborough  on  the  1st  inst.  was  held  in  the 
machinery  hall  of  Messrs.  Marshall  and  Company's  Britannia 
Works.  The  room  which  is  200  ft.  long  by  150  ft.  wide  provided 
seating  accommodation  for  7,000  people,  an  audience  which  it  was 
imjiossible  to  find  room  for  in  any  other  building  in  the  town. 

Work  in  wireless  telegraphy  is  being  pushed  forward  with 
great  activity  in  the  American  Navy,  and  the  "  Army  and  Navy 
Register  "  states  that  some  of  the  vessels  of  the  combined  fleet  in 
southern  waters  are  being  equipped  with  sets  of  250  miles  radius, 
whereby  it  is  anticipated  that  their  scouting  capacity  will  be 
immensely  increased. 

The  Iron  and  Steel  Institute. — The  annual  general  meet- 
ing of  the  above  institute  will  be  held  on  May  11th  and  12th, 
1905.  The  president-elect  is  Mr.  B.  A.  Hadfield,  who  will 
preside  at  the'  annual  dinner  on  May  12th.  The  autumn 
meeting  will  be  held  in  Sheffield  in  September  next.  A  mining 
and  metallurgical  congress  has  been  arranged  to  be  held  at 
Liege  on  June  26th  to  July  1st,  1905. 

Catalogues  :  How  and  Where  to  Place  them  Abroad. — 
There  can  be  no  more  important  question  to  the  British  manu- 
facturer than  the  effective  placing  of  his  catalogues  abroad, 
without  unnecessary  waste  or  expense.  Some  assistance  to 
manufacturers  on  this  point  has  long  been  needed,  and  we  are 
glad  to  see  that  a  system  has  been  organised  by  Messrs.  Pitt 
and  Soott  Limited,  25  Cannon  Street,  London,  E.C.,  who  will 
send  their  explanatory  booklet  free  on  application. 

The  motor  boat  Challenger,  driven  by  Mr.  Proctor  Smith, 
recorded  a  brilliant  performance  at  the  meeting  at  Palm 
Beech,  Florida,  on  the  4th  inst.  She  covered  eight  miles,  with 
a  turn,  in  the  record  time  of  16  minutes  53  seconds,  which 
indicates  a  speed  of  nearly  thirty  miles  per  hour.  The 
Challenger  had  six  competitors  in  the  race,  with  starts  ranging 
from  five  up  to  fifteen  minutes.  The  Challenger  also  won  the 
two-mile  handicap  from  scratch  in  5  minutes  28  seconds. 

The  London,  Brighton,  and  South  Coast  Railway  Company 
began  on  the  1st  inst.  a  series  of  experiments  in  wireless  cross- 
Channel  messages  between  Newhaven  and  Dieppe.  The  results 
so  far  have  been  very  satisfactory,  and  if  the  like  success 
attends  further  tests  the  system  will  soon  be  in  full  operation  for 
a  commercial  service  in  connection  with  the  company's  boats. 
This  is  noteworthy  as  being  the  first  installation  between  Britain 
and  France,  and  it  will  entirely  supersede  the  old  wire  tele- 
graphy between  Newhaven  and  Dieppe,  which,  by  reason  of  an 
unavoidable  circuitous  route,  sometimes  involves  from  four  to 
five  hours  in  transit. 

The  Yorkshire  Electric  Power  Company. — The  Thornhill 
Power  Station  of  the  Yorkshire  Electric  Power  Company  is 
now  practically  complete,  and  the  company  have  commenced  to 
supply  electrical  energy.  The  foundations  were  laid  down  in 
November,  1903,  and  in  December  of  last  year  a  supply  of 
electricity  was  available  and  26  miles  of  cable  laid.  The 
generating  plant  consists  of  three  1,500  k.w.  turbo  generators, 
and  three  200  k.w.  direct-current  exciters.  Three-phase  current 
is  generated  at  11,000  volts,  and  direct  current  at  230  volts. 
Contracts  are  already  made  for  supply  to  a  number  of  local 
authorities,  to  collieries,  mills,  and  a  variety  of  trades.  We 
hope  to  give  a  more  detailed  description  of  this  undertaking 
at  an  early  date. 

The  attendance  at  the  St.  Louis  Exhibition  is  given  in  the 
final  official  statement  recently  issued.  The  total  admissions  to 
the  St.  Louis  World's  Fair  were  19,694,855,  of  which  12,804,616 
were  paid.  The  large  number  of  free  admissions— 6,890,239 — was 
partly  due  to>  the  army  of  workmen  required  for  completing 
things  during  the  first  two  or  three  months  of  the  exhibition, 
and  partly  to  the  number  of  days  on  which  children  were 
admitted  free.  An  official  statement  of  the  passenger  business 
handled  at  the  St.  Louis  Union  Terminal  station  during  the 
exhibition  period  gives  the  following  figures :  Total  number 
of  trains,  91,560;  cars,  457,688;  daily  average,  436  passenger 
trains  and  2,180  cars.  During  September  and  October  the 
daily  average  was  520  trains  and  2,600  cars. 
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ENGINEERS  AND  MOTOR  CARS. 

The  development  of  the  motor-car  industry  lias  proceeded 
up  tn  the  present  almost  upon  lines  due  to  specialisation, 
somewhat  similarly  to  the  manner  in  which  the  cycle 
industry  grew.  The  construction  of  a  motor  car,  however, 
calls  fur  a  degree  of  skill  that  the  maker  of  a  bicycle  and 
similar  machines  has  never  had  to  exercise.  With  the 
limitation  therefore  associated  with  the  construction  of  a 
bicycle,  there  has  been  perhaps  too  little  engineering 
connected  with  the  motor-car  productions  of  those  firms 
who  thought  it  quite  easy  to  transfer  their  manufacturing 
capabilities  from  cycles  to  the  motor  car  when  the  former 
industry  began  to  fall  off. 

The  result  of  this  limited  specialisation  has  shown  that- 
whatever  some  of  the  cars  might  be  called  they  could 
not  with  any  degree  of  truth  be  considered  as  creditable 
pieces  of  engineering  work.  Many  of  the  types  of  cars 
that  were  introduced  hy  those  firms  who  rushed  heedlessly 
into  that  which  they  considered  a  new  and  allied  industry 
that  was  to  replace  the  waning  cycle  trade  were  examples 
of  inexperience,  and  it  is  not  surprising  that  some  of  the 
early  enthusiasts  in  motor-car  const  ruct  ion  ha  ve  disappeared 
in  the  face  of  later  competition.  These  early-type  cars 
were  imperfectly  designed,  were  associated  with  too  many 
tricks  and  odd  moving  parts,  were  cramped  in  their 
arrangements,  and  were  more  or  less  amateurish  in  the 
manner  in  which  the  engineering  members  were  combined 
and  connected  with  the  framework  and  driving  mechanism 
of  the  machines.  It  appeared  to  be  considered  that  all 
that  was  necessary  was  to  mount  an  engine  or  a  pair  of 
cylinders  that  someone  else  had  made  upon  a  more  or  less 
rigid  frame,  carry  a  pinion  on  the  driving  spindle,  introduce 
a  slipping  clutch  of  more  or  less  original  construction  for 
the  sake  of  enabling  the  maker  to  claim  originality,  and 
then  to  rig  everything  upon  wheels  purchased  indiscrimi- 
nately in  the  open  market,  and  surmount  it  by  a  box-like 
body  of  wheelbarrow  design,  until  the  public  came  to 
consider  that  a  motor  car  was  necessarily  a  hideous  piece 
of  rattling  mechanism,  carrying  an  ugly  and  uncomfortable 
seat  for  the  passenger. 
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Wliile  tliis  amateurish  method  of  attending  to  an  industry 
was  being  followed  in  this  country,  engineers  in  other 
countries  were  giving  serious  attention  to  the  possibilities 
of  applying  their  experience  in  other  branches  to  that  which 
they  foresaw  to  be-  an  industry  particularly  valuable  to 
themselves. 

In  consequence  of  this  better  attention  and  more 
scientific  care  connected  with  the  design,  construction,  and 
arrangement  of  the  machines,  a  considerable  advantage  has 
attended  until  this  moment  those  continental  firms  that 
almost  succeeded  in  getting  the  motor-car  industry  of  the 
world  for  their  own. 

The  present  Automobile  Exhibition  at  Olympia  is  most 
satisfactory,  in  that  it  evidences  that  the  waking-up  period 
of  British  engineers  has  assuredly  come,  for  the  productions 
to  be  seen  at  that  wonderfully  well-organised  show  are  no 
longer  capable  of  being  described  as  amateurish  works, 
as  some  of  the  best-known  engineering  firms  of  the  country 
have  at  last  become  connected  with  the  industry. 

It  may  be  perhaps  taken  as  a  sign  of  the  times  when 
firms  like  Sir  W.  G.  Armstrong,  Whitworth,  and  Co.,  on  the 
engineering  side,  and  Messrs.  Thrupp  and  Maberley,  on  that 
which  is  the  old  stately  road-carriage  side  of  the  question, 
are  found,  with  others  equally  prominent  in  their  respective 
industries,  laying  themselves  out  and  adapting  their  experi- 
ence to  meet  the  demands  of  a  new  industry  likely  to  be 
particularly  valuable  to  their  respective  connections  and 
experiences  of  the  past. 


Now  that  the  results  of  the  trials  of  the  new  Cunarder, 
Caronia,  have  been  carefully  collated,  it  is  possible  to  sum 
them  up,  and  there  can  be  no  question  of  their  satisfactory 
nature.  The  speed  condition  required  is  18  knots  on  the 
Atlantic  passage  with  a  normal  load,  and  it  was  considered 
sufficient  to  stipulate  that  19  knots  should  be  realised  on 
the  measured  mile,  and  maintained  subsequently  on  a  long- 
distance sea  run.  The  mean  speed  on  four  runs  on  the 
measured  mile  was  19'62  knots,  attained  with  the  engines 
making  an  average  of  89'2  revolutions  and  indicating 
21,870  H.P.  Following  these  runs,  the  vessel  proceeded  to 
sea,  and  the  same  power  and  revolutions  were  continued 
for  13|  hours,  when  the  officials  of  the  Cunard  Line 
expressed  themselves  satisfied.  Indicator  cards  were  taken 
at  regular  intervals  during  the  trial,  and  the  highest  power 
recorded  was  23,500  I. H.P.  The  results  of  the  progressive 
speed  trials  are  also  now  available.  The  speed  of  15'72 
knots  was  realised  with  one-half  the  engine  power — 10,400 
I. H.P. — so  that  the  four  extra  knots  involved  a  doubling 
of  the  power.  For  1 6  61  knots  the  power  was  12,350  I. H. P., 
for  1776  knots  it  was  15;50O  I.H.P.,  for  18'80  knots  the 
engines  indicated  18,900  H. P.,  and  on  this  series  the  full 
speed  of  19  51  knots  was  got  for  21,600 1.H.P.  The 
amount  of  vibration  recorded  proved  that  it  had  been 
reduced  to  the  minimum  by  1  he  perfect  balancing  of  the 
engines.  These  will  be  most  instructive  when  compared 
with  similar  diagrams  got  from  the  turbine-driven  sister 
ship,  Garmania. 

In  their  annual  report  the  directors  of  the  Marconi 
Wireless  Telegraph  Company  Limited  state  that  the 
business  of  the  company  is  making  satisfactory  progress 
all  over  the  world,  and  with  the  stations  for  Transatlantic 
telegraphy  in  operation,  a  new  era  in  the  company's  affairs 
may  be  anticipated.  The  directors  consider  that,  as  a 
result  of  Mr.  Marconi's  experiments,  the  company  is  now 
in  possession  of  all  the  data  necessary  for  the  equipment 
of  stations  for  good  commercial  working  between  England 


and  the  continent  of  America,  and  anew  station,  embodying 
the  latest  improvements,  equipped  on  a  commercial  scale, 
is  already  nearly  completed  in  Canada.  The  question  of 
a  site  for  a  new  station  in  Great  Britain  is  still  under 
consideration.  It  may  be  stated  that  a  single  pair  of 
stations  is  capable  of  working  at  a  speed  of  from  30  to  35 
words  a  minute;  a  pair  of  the  company's  stations  now 
operating  commercially  show  an  average  working  speed 
of  24  words  a  minute,  calculated  from  one  hour's  working 
on  six  successive  days.  The  stations  already  equipped  at 
Poldhu,  Cornwall,  and  Cape  Cod,  Massachusetts,  are  being 
regularly  employed  for  transmission  of  messages  to  ships 
fitted  with  long-distance  receiving  apparatus  at  any  point 
on  the  Atlantic,  and  by  the  results  of  the  working  of  these 
stations  during  the  last  seven  months  the  directors  are 
confirmed  in  their  belief  that  the  new  stations  will  afford 
a  satisfactory  service  between  England  and  the  continent 
of  America.  The  agreement  entered  into  with  the  Post- 
master-General last  August  came  into  operation  on 
January  1st  for  the  collection  at  all  the  post  offices 
throughout  the  United  Kingdom  of  messages  to  be  trans- 
mitted through  the  company's  shore  stations  to  ships  at 
sea. 


At  a  recent  meeting  of  the  American  Society  of 
Mechanical  Engineers,  the  committee  on  standardisation 
of  engines  and  dynamos  recommended  that  in  regard  to 
the  reduction  of  shaft  beyond  the  armature  fit,  the  engine 
builder  should  reduce  by  an  amount  not  less  than  c/,„u0  in. 
The  committee  on  a  standard  tonnage  basis  for  refrigera- 
tion also  made  a  preliminary  report,  and  recommended 
that  the  unit  for  a  ton  of  refrigeration  should  be  288,000 
British  thermal  units.  The  capacity  of  a  machine 
is  to  be  expressed  as  the  number  of  tons  of  ice- 
melting  capacity,  a  ton  to  mean  the  removal  of  288,000 
British  thermal  units  in  24  hours,  when  running  under 
a  standard  set  of  conditions.  The  standard  set  of 
conditions  recommended  are  that  the  saturated  vapour  at 
the  point  of  liquefaction  in  the  condenser  shall  be  at 
90  deg.  Fah.  and  the  temperature  of  evaporation  of  the 
liquid  in  the  refrigerator  be  01  Fah.  The  ice-making  capacity 
of  a  machine  will  be  about  one-half  the  melting  capacity, 
on  account  of  the  necessity  of  cooling  the  water  to  freezing 
point  before  the  formation  of  ice  can  take  place. 

The  third  international  motor  exhibition  was  opened  on 
the  10th  inst.  at  Olympia,  London.  There  is  no  doubt 
that  this  exhibition  surpasses  all  previous  shows  of  the 
same  kind  held  in  this  country.  There  are  included  all 
the  distinguishing  features  of  the  Paris  exhibition,  while 
English  manufacturers  show  all  the  best  productions  of 
this  side  of  the  Channel.  It  is  evident  that  more  than 
ever  before  English  manufacturers  are  appreciating  the 
advantages  of  making  the  number  of  parts  as  few  and 
as  similar  in  shape,  size,  and  form  as  possible.  Mr. 
Straker,  the  president  of  the  society,  presided  at  the 
inaugural  luncheon.  Lord  Stanley,  who  proposed  "  The 
Society's  Exhibition,"  said  that  two  things  which  a  year 
ago  he  declared  to  be  desirable  had  come  to  pass.  The 
Automobile  Club  had  made  itself  the  paramount  authority 
in  the  automobile  world,  and  there  was  more  satisfactory 
co-operation  between  the  club  and  the  makers  of  the  cars. 
Motors  had  ceased  to  be  playthings  of  the  rich,  and  were 
becoming  one  of  the  greatest  contributors  to  the  welfare 
and  convenience  of  the  poor.  For  many  years  a  service 
of  mail  coaches  had  been  running  between  London  and 
Brighton.  Those  coaches  were  to  be  superseded  by  auto- 
mobiles, which  would  carry  50  per  cent  more  matter  at 
a  greater  speed,  so  that  it  would  be  possible  to  offer  the 
public  better  facilities  in  the  way  of  later  postage.  The 
contract  for  the  supply  of  these  automobiles  had  been 
entered  into  with  a  firm  who  had  been  most  enterprising 
in  putting  motor  omnibuses  on  the  London  streets,  and  it 
had  been  arranged  that  they  should  put  these  mail  cars 
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on  chassis,  exactly  the  same  as  those  used  for  the  motor 
'buses,  so  that  if  a  mail  car  happened  to  break  down  very 
little  time  would  be  lost  in  transferring  the  body  to 
another  chassis. 


The  forty-eighth  annual  dinner  of  the  Manchester  Asso- 
ciation of  Engineers  took  place  at  the  Grand  Hotel  on  the 
11th  inst.  Mr.  Alfred  Saxon,  the  president  of  the  asso- 
ciation, was  in  the  chair.  Amongst  those  present  were 
Sir  Leader  Williams,  Sir  W.  H.  Bailey,  Mr.  Harry  Nuttall, 
Dr.  A.  B.  W.  Kennedy,  Mr.  Geo.  Milner,  Mr.  H.  S.  Loud,  Mr. 
R.  Matthews,  Mr.  C.  E.  Stromeyer,  Mr.  E.  G.  Constantine,  and 
others.  The  toast  of  "  The  Port  and  Trade  of  Manchester  " 
was  proposed  by  Sir  E.  Leader  Williams,  who  spoke  of 
his  connection  with  the  work  of  constructing  the  Manchester 
Ship  Canal.  Mr.  Harry  Nuttall,  who  responded,  pointed 
out  the  dependence  of  the  industrial  world  and  of  civilisa- 
tion upon  the  work  of  the  engineers,  and  that  the  future 
success  of  the  country  rested  very  largely  on  their  intelli- 
gence and  inventiveness.  Dr.  Kennedy,  in  submitting  the 
toast  of  the  association,  alluded  to  his  pleasant  relations 
with  the  Corporation  of  Manchester  in  connection  with  the 
laying  down  of  electrical  plant.  He  referred  casually  to 
the  Stuart  Street  generating  station,  which,  he  said,  had 
been  doing  records  in  the  way  of  economical  working.  It 
was  producing  power  at  a  cost  very  little  over  a  farthing 
per  unit,  whilst  at  places  which  had  been  much  talked 
about,  and  where  the  engines  were  practically  at  the  coal- 
pit's mouth,  the  cost  had  not  been  kept  under  "3  of  a 
penny.  Sir  William  Bailey,  in  proposing  the  toast  of 
"  Technical  and  Literary  Societies,"  said  the  engineers  could 
do  much  to  abate  the  smoke  nuisance,  to  give  us  sweeter 
streets  and  purer  water  supplies,  and  those  interested  in 
literature  could  increase  the  quantity  and  quality  of  the 
education  given  in  the  city. 

A  party  of  members  of  the  Tramways  and  Light 
Railways  Association  visited  the  generating  station  of  the 
London  United  Tramways  Company  at  Chiswick  on  the 
7th  inst.  This  is  the  fifth  visit  made  by  the  association 
in  pursuance  of  the  policy  of  visiting  the  power  stations 
of  the  big  electric  railways  and  tramways  of  London.  At 
Chiswick  the  members  of  the  party  were  received  by  the 
managing  director,  Mr.  J.  Clifton  Robinson,  who  escorted 
them  round  and  pointed  out  the  main  features  of  interest. 
They  first  saw  the  car  sheds,  where  75  out  of  the  300-  cars 
in  regular  use  are  housed,  and  "then  were  taken  through 
the  painting  and  repairing  shops  and  the  storerooms,  and 
past  the  tall  steel  chimney,  the  shaft  of  which  was  erected 
in  three  weeks.  They  next  passed  through  the  boiler  room 
with  its  range  of  11  Babcock  and  Wilcox  boilers,  each 
capable  of  evaporating  1 1,000  lb.  of  water  an  hour,  and 
provided  with  automatic  stokers  and  weighing  machines 
to  register  the  consumption  of  coal.  Descending  below  the 
boilers,  they  inspected  the  steam  pipe  connections  with 
the  engines,  all  placed  out  of  sight,  yet  readily  accessible. 
Finally,  they  emerged  into  the  engine  room,  with  its  five 
Allis  vertical  cross-compound  engines,  three  of  500  kilo- 
watts capacity  and  two  of  1,000  kilowatts.  These  engines 
supply  power  for  the  whole  of  the  company's  tramways, 
which  extend  to  Hampton  Court,  Hounslow,  and  Uxbridge, 
the  outlying  areas  being  served  by  sub-stations,  as  at 
Fulwell,  Hounslow,  and  Hanwell,  fed  from  the  central 
station  with  Ihree-phase  current  at  5,000  volts. 


Messrs  Russell  and  Company,  Port  Glasgow,  launched 
February  10th  a  steamer  built  by  them  for  Messrs.  Marshall  and 
W.  L.  Dobbie,  Gla  sgow.  The  new  vessel  is  of  the  following 
dimensions:  Length,  345  ft.;  breadth,  49  ft.  6  in.;  depth 
moulded,  28  ft.  6  in.  She  is  designed  for  a  dead-weight  carrying 
capacity  of  6,550  tons,  on  Board  of  Trade  summer  freeboard,  and 
100  Al  at  Lloyd's.  Her  cylinders  are  25  in.,  41  in.,  67  in.,  by 
43  in.  stroke.  Engines  will  be  supplied  by  Messrs.  Rankine  and 
Blackmore,  Greenock.  As  she  left  the  ways  the,  vessel  was  named 
Earl  of  Carrick. 


AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  II.  Ixnis,  M.A. 

(Continued  from  page  5.) 

30.  Vertical  Compound  llessemer  Pdowing  Engine,  con- 
structed by  Messrs.  Schneider  and  Co.,  Creusot,  for  tht 
Societe  des  Acieries  de  Longwy* — This  engine  has  the 
following  leading  dimensions  : — 

Diameter  of  high-pressure  cylinder.  1,200  mm.  (47^  in.) 

Diameter  of  low-pressure  cylinder.  1,700  mm.  (67  in.) 

Diameter  of  each  blowing  cylinder.  1,400  mm.  (55*1  in.) 

Stroke    1,400  mm.  (551  in.) 

Capacity  per  minute   400  c.  m.  ( 1 4, 1 00  c.  ft. ) 

Pressure  above  the  atmosphere  ...  29-4  lb.  per  sq.  in. 

Initial  pressure  upon  the  piston  ...  78  lb.  per  sq.  in. 

Revolutions  per  minute    50. 

The  indicated  horse  power  was  estimated  at  1,400.  and  the 
consumption  of  steam  at  14 '3  lb.  per  indicated  horse  power 
hour.  There  are  two  cranks  at  right  angles;  ti  e  blowing 
cylinders  are  placed  above  the  steam;  the  steam  valves  are 


Fig.  80. 

of  the  Corliss  type,  the  steam  valves  having  trip  gear  for  the 
high-pressure  cylinder,  but  not  for  the  low,  in  which  the 
point  of  cut-off  is  fixed.  The  governor  is  so  constructed 
that  the  speed  can  be  varied  as  required.  Fig.  80  shows  a 
sectional  elevation  through  the  piston,  liner,  cylinder,  and  valve 
chest  of  the  blowing  cylinder,  the  valves  not  being  shown  in 
place.  The  blowing  piston  is  at  the  bottom  of  the  stroke. 
The  cylinder  is  water  jacketed.  The  air  valves  are  self- 
acting,  and  are  in  sufficient  number  to  reduce  the  velocity 
of  the  air  through  them  to  82  ft.  a  second  at  50  revolutions. 
This  type  of  valve  is  used  by  Messrs.  Schneider  and  Co.  for 
all  powers  and  pressures,  and  works  very  well.  Fig.  81 
shows  a  sectional  elevation  and  plan  of  the  valve  complete. 
The  valve  itself  is  a  copper  plate  62  mm.  (2-44  in.)  external 
diameter  and  25  mm.  (1  in.)  internal,  and  l^mm.  (-05  in.) 

*  "  Appareils  de  Compression  d'Air,"  from  the  Bulletin  de  la  Societe  de  l'ludus- 
trie  Minerale,  Tome  VI  (. 
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thick.  The  spring  is  also  of  copper,  and  the  valve  seat  and 
valve  guard  of  bronze.      The  spring   is   compressed  to 


Fig.  81. 


Flo  82. 


20  75  mm.  (-817  in.)  when  th)  valve  is  closed1.  The  guard 
permits  the  valve  to  rise  5  mm.  (-195  in.),  and  the  cylindrical 


area  at  the  outer  circumference  of  the  valve  is  therefore 
97  sq.  cm.,  or  1£  sq.  in.  Messrs.  Schneider  give  the  area 
as  8-9  sq.  cm.,  corresponding  to  a  rise  of  4'6mm.  ('18  in.). 
Just  under  the  valve  plate  the  passage  has  internal  diameters 
of  54  mm.  and  32  mm.  (2T  in.  and  1  '25  in  ),  and  there  are 
four  ribs  3|  mm.  ('136  in.)  thick,  which  make  the  area  of 
the  passage  1 3'3  sq.  cm.,  or  2 '06  sq.  in.  The  engine  can 
work  condensing  Or  non-condensing,  valves  being  fitted  for 
that  purpose  in  the  exhaust  pipes.  Tlie  condensers  and  air 
pumps  are  in  a  pit  at  the  back  of  the  engine,  fig.  82,  in  order 
that  the  jet  may  be  drawn  in  by  the  vacuum  alone.  There 
are  two  vertical  single-acting  air  pumps,  driven  by  levers 
actuated  by  the  crossheads  of  the  piston  rods.  One  pump 
is  sufficient  even  at  full  speed. 

(To  be  continued.) 


BERGMANN  SYSTEM  OF  TANDEM  CONTROL 
FOR  ELECTRICALLY-OPERATED  PRINT- 
ING PRESSES. 

The  conditions  of  working  printing  presses  has  made  the 
economical  application  of  electricity  for  this  purpose  one 
of  great  difficult}'.  The  frequent  stopping  and  starting  and 
the  largo  starting  current  required  add  considerably  to 
the  proportions  of  the  generator  plant,  while  a  great  deal 
of  current  is  wasted  in  the  large  resistances  necessary.  To 
obviate  these  disadvantages  the  Bergmann  tandem  motor 
control  system  has  been  developed.  By  this  system  a 
press  can  be  "  inched  "  round  accurately,  thus  the  initial 
and  incremental  movements  in  attaching  plates,  etc.,  can 
lie  made  by  the  motor.  The  speed  can  be  regulated  and 
maintained  continuously  at  any  intermediate  speed  between 
one-twentieth  and  full  speed.  In  starting  a  press  the 
current  will  gradually  rise  for  an  instant  to  between  one- 
third  and  one-fourth  of  the  current  consumption  at  full 
speed.  After  the  press  has  started  the  current  consump- 
tion will  fall,  and  will  gradually  rise  with  increasing  speed. 


Fig  1. 

At  25  per  cent  of  full  speed  the  current  will  be  about 
28  per  cent  of  the  current  consumption  at  full  speed;  at 
40  per  cent  of  full  speed,  the  consumption  will  be  about 
43  per  cent  of  the  full  speed,  and  at  80  per  cent  of  full 
speed  the  current  will  be  about  82  per  cent  of  current  and 
full  speed.  The  consumption  of  energy  is,  therefore,  nearly 
proportional  to  the  speed.  The  system  is  simple  in  opera- 
tion and  construction.  The  complete  equipment  consists 
of  a  motor,  a  controller,  a  switchboard,  and  automatic 
stops.  The  special  feature  of  the  motor  is  in  the  arrange- 
ment of  the  magnetic  circuits  and  windings,  which  permit 
of  a  wide  range  of  speed  regulation  and  torque,  as  indicated 
by  the  above  figures.  All  operations  of  control  are  per- 
formed by  means  of  the  controller,  and  resistances  are 
only  used  to  a  limited  extent  for  graduating  the  changes 
of  speed.  The  following  is  a  description  of  the  construc- 
tion and  method  of  operation  :  — 

One  of  the  two  motors  is  shunt  wound,  the  other  series 
wound.    This  arrangement  brings  the  combined  action  of. 
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both,  motors  to  bear  on  the  armature  shaft.  Fig.  1  shows 
a  diagram  of  this  arrangement,  a  being  the  shunt 
armature,  b  the  series  armature,  c  the  shunt  field,  d  the 
series  field,  and  g  the  armature  shaft  of  the  equipment. 

The  first  combination,  when  the  motor  starts,  is  shown 
in  fig.  2,  where  a  and  b  show  the  armatures  in)  series,  c  and 
d  the  fields,  f  an  adjustable  resistance,  and  k  an  adjust- 
able resistance  connected  across  the  brushes  of  armature 
a.  In  this  case  the  two  armatures  and  the  series  field 
being  connected  across  the  line,  a  strong  braking  action 
is  obtained  through  the  shunt  armature.  As  soon  as  the 
armature  shaft  is  set  in  motion,  a  counter  electromotive 
force  is  produced  in  the  armature  a,  thus  shunting  more 
of  the  current  through  resistance  k,  until  finally  armature 
a  becomes  a  generator,  sending  its  current  through  resist- 
ance k,  producing  a  retarding  or  braking  action  on  shaft  g, 
which,  however,  is  gradually  reduced  by  increasing  the 
resistance  of  k,  whereby  the  speed  and  torque  of  shaft  ;/ 
are  gradually  increased. 

The  resistances  k  and  f  are  next  gradually  cut  out,  so 
that  in  the  first  three  combinations  the  armatures  and 
series  field  are  connected  in  series,  whilst  the  shunt  field 
is  excited  directly  from  the  line.  In  the  next  combination 
a  variable  resistance  is  placed  between  the  line  and  the 
shunt  field,  by  means  of  which  the  shunt,  field  is  gradually 
weakened  and  finally  cut  out;  while  simultaneously  the 
armature  a  is  short-circuited,  thus  putting  the  entire  load 
on  the  series  side  of  the  equipment.  The  armature  a  is 
then  directly  connected  across  the  lines  with  resistance  f 
in  series  and  the  shunt  field  c  excited  direct,  the  shunt 


d 


Fig.  2. 


and  series  units  thus  running  in  parallel.  In  the  next 
combination  the  resistance  f  is  cut  out  while  a  shunt 
resistance  is  connected  in  parallel  across  the  series  field  d, 
thus  weakening  the  field  and  increasing-  the  load  on 
armature  b.  By  the  next  step  the  variable  resistance  is 
interposed  between  the  shunt  field  c  and  the  line,  thus 
again  increasing  the  speed  by  weakening  the  shunt  field. 
In  this  position  the  highest  speed  for  which  the  motor  is 
wound  is  attained.  When  stopping  the  motor,  the  eunent 
in  both  armatures  is  interrupted,  while  the  shunt  field  c 
remains  on  the  line  and  shunt  resistance  k  is  placed  across 
the  armature  terminals  a;  a  current  thus  generated  in 
armature  a  will  flow  through  resistance  k  and  produce  a 
very  powerful  braking  effect. 

Between  starting  and  full  speed,  the  speed  can  be  gradu- 
ally regulated  in  26  steps.  The  automatic  circuit  breaker  is 
of  the  magnetic  blow-out  type,  with  overload  and  no-load 
release.  The  circuit  breaker  also  operates  when  any  one 
of  the  emergency  stops  is  pressed,  thus  bringing  the  press 
to  an  immediate  standstill.  The  circuit  breaker  is  further 
provided  with  a  locking  device,  which  renders  it  impossible 
to  start  up  the  equipment  unless  the  controller  be  in  the 
"  off  "  position.  All  danger  of  mistakes  in  this  direction 
is  thus  excluded. 

It  is  obvious  that  there  is  a  vast  field  for  this  method 
of  motor  control. 

The  sole  agents  for  Great  Britain  and  Ireland  of  this 
equipment  are  Messrs.  The  Adnil  Electric  Company,  6, 
Victoria  Avenue,  Bishopsgate  Street  Without,  London, 
E.C. 


MODERN    IRONFOUNDRY  PRACTICE. 

By  Geo.  R.  Bale,  Assoc.  M.  Inst.  C.E. 

(Concluded  from  page  113.) 

The  labour  cost  of  core  making  should  be  charged  direct  to 
the  order  numbers,  the  materials  used  being  included  in  the 
shop  charges  together  with  any  unskilled  labour  employed. 
The  cost  of  cleaning  and  dressing  the  castings  can  in  many 
instances  also  be  charged  direct,  in  so  far  as  labour  is  con- 
cerned. The  fettlers  should  as  far  as  possible  clean  off  each 
day's  work  as  it  is  brought  out  of  the  foundries.  If  this 
were  more  generally  insisted  upon  much  of  the  annoyance 
and  extra  labour  often  entailed  in  hunting  up  missing 
castings  would  be  saved.  Any  special  flasks  or  loam  plates 
required  for  a  particular  job  are  usually  charged  to  that  job 
as  castings,  but  credit  is  given  for  them  at  cast-iron  scrap 
price  when  making  up  the  cost  sheets.  , 
The  practice  in  most  departments  of  engineering  work  is 
to  calculate  the  indirect  expenses  on  the  skilled  labour; 
but  while  it  is  still  true  in  the  foundry,  as.  elsewhere,  that  it 
is  the  skilled  labour  which  earns  the  profit,  yet  since  the 
manufacturing  processes  in  the  foundry  are  extremely  simple 
when  compared  with  those  in  other  departments,  and  the 
product  only  one  class  of  article — iron  castings — it  is  more 
convenient  and  quite  satisfactory  to  calculate  the  indirect 
expenses  on  the  weight  of  castings  produced,  reducing  them 
all  to  a  rate  per  cwt.  of  dressed  castings.  In  some  instances 
the  indirect  expenses  are  not  analysed  and  classed  under 
the  two  groups,  those  which  are  special  to  each  department 
and  those  which  are  common  to  all,  but  a  common  rate  per 
cwt.  of  dressed  castings  embracing  the  whole  of  the  general 
expenses  of  the  foundry  is  considered  sufficient,  merely 
keeping  the  wages  of  skilled  labour  of  each  department 
separate. 

The  rate  may  be  accurately  determined  at  the  close  of 
any  period  from  the  accounts  of  that  period,  but  will 
obviously  vary  considerably  from  one  period  to  another 
according  to  the  output.  Its  value  for  any  given  period  is, 
as  a  rule,  used  during  the  succeeding  one  ;  but  whether  it 
will  be  accurate  or  not  will  depend  upon  the  amount  of 
work  done  in  it,  and  cannot  be  known  with  certainty  until 
its  close.  When  work  is  scarce  not  only  will  rent,  rates, 
insurance,  office  expenses,  and  many  other  items  be  prac- 
tically the  same  as  when  the  foundry  is  working  at  its 
maximum  capacity,  but  many  of  the  workmen  who  have  to 
be  retained  will  be  obliged  to  charge  a  considerable 
proportion  of  their  time  against  their  department  instead  of 
against  customers.  To  maintain  a  uniform  and  satisfactory 
rate  of  output  is  naturally  the  most  important  consideration. 
The  capital  invested  in  the  buildings  and  equipment  of  any 
foundry  demands  a  definite  return,  and  this  may  very  con- 
veniently be  regarded  as  the  production  of  a  certain  weight 
of  castings  each  week.  The  weight  necessary  to  yield  this 
return  may  be  arrived  at  by  a  careful  survey  of  past  working 
for  as  extensive  a  period  as  possible.  A  higher  rate  of  output 
would  be  recognised  as  good  working,  and  a  lower  one  could 
be  fixed  which  will  represent  the  rate  necessary  to  meet  all 
charges  and  keep  just  on  the  margin  of  profitable  production. 
These  output  rates,  carefully  estimated,  may  be  regarded  as 
comparative  standards.  When  the  cost  system  in  use 
enables  the  ccst  of  the  various  classes  of  castings  to  be 
determined  separately,  such  standards  can  be  estimated  for 
each  department,  while  the  relative  cost  of  the  different 
classes  of  castings  being  obtainable,  it  is  possible,  knowing 
the  relative  weight  of  each  class  produced  in  any  given  week, 
to  determine  an  equivalent  figure  which  will  show  whether 
or  not  the  foundry  as  a  whole  is  working  at  a  profit,  although 
one  or  other  department  may  be  shown  to  be  working  at  a 
loss.  Regarded  from  this  standpoint  of  output  only,  it  is 
readily  apparent  that  a  foundry  may  be  producing  castings 
at  a  very  low  direct  cost  and  yet  be  working  at  a  decided 
loss.    Thus,  if  the  rate  of  output  is  continually  below  the 


246 


THE    PRACTICAL  ENGINEER. 


[February  17,  1905 


lower  standard,  no  niatier  how  low  the  direct  cost  of  pro- 
duction may  be.  the  foundry  is  working  at  a  disadvantage. 
Taking  an  extreme  view,  suppose  the  foundry  to  be  equipped 
to  turn  out  say  40  tons  of  castings  per  week,  and  to  be  only 
turning  out  one  ton  per  week,  then,  even  supposing  this  one 
ton  to  be  produced  for  nothing,  the  establishment  will 
nevertheless  be  working  at  a  loss. 

The  indirect  expenses  of  the  pattern  shop  are  preferably 
calculated  on  the  wages  of  the  skilled  labour.  These  consist 
principally  of  timber,  nails,  glue,  sandpaper,  repairs,  and 
renewals  of  machine  saws  ai  d  other  machine  tools,  etc., 
repairs  of  buildings  and  fittings,  foremen's  wages,  and 
usually  the  wages  of  one  or  more  labourers.  In  some 
cases  the  timber  used  is  charged  direct  to  the  jobs,  but 
generally  speaking  the  practice  involves  more  trouble  than 
the  results  are  worth,  whilst  every  practical  purpose  is 
attained  by  treating  the  timber  as  one  item  of  the  indirect 
expenses  of  the  shop. 

The  most  satisfactory  plan  is  undoubtedly  to  keep  s  parate 
accounts  of  the  indirect  expenses  special  to  each  department, 
apart  from  the  gpneral  establishment  charges,  as  an  inquiry 
for  price  or  an  order  may  be  merely  for  castings  from  the 
customer's  own  patterns,  in  which  case  no  pattern  shop 
charges  of  any  kind  would  be  incurred,  and  supposing  the 
work  to  be  green  sand  work,  there  wid  probably  be  no 
stoving  required.  On  the  other  hand,  the  inquiry  may  be 
for  castings  to  drawings  provided,  when  patterns  will  requii'e 
to  be  made,  and  these  may  entail  a  large  amount  of  labour 
relative  to  the  weight  of  the  castings  to  be  made,  or  they 
may  be  but  simple  shapes  which  call  for  but  a  small 
expenditure  of  pattern-makers'  time,  while  the  number  of 
castings  required  or  their  individual  weight  may  be  com- 
\  aratively  great. 

The  establishment  charges  embrace  aU  expenditure  which 
is  common  to  the  whole  establishment,  but  which  cannot  be 
charged  directly  to  any  one  department.  They  consist 
chiefly  ( f  rent,  rates,  lighting,  power,  heating,  adve*tisiug, 
salaries  of  the  staff,  office  exp2nses,  insurance,  cartage  and 
haulage,  general  labouring,  etc.  The  item  power  is  some- 
times regarded  as  a  shop  charge  and  the  cost  apportioned  to 
the  various  departments,  due  regard  being  paid  to  the 
consideration  of  depreciation  of  the  plant  and  also  of  its  wear 
and  tear.  The  establishment  charges,  like  the  shop  charges, 
are  calculated  on  the  output,  and  similarly  reduced  to  a  rate 
jer  cwt.  of  dressed  castings.  This  question  of  geueral  or 
indirect  expenses  is  of  the  utmost  consequence  in  preparing 
estimates  and  statements  of  cost,  and  while  (as  has  already 
been  pointed  out)  the  sum  put  down  to  cover  them  cannot 
in  any  case  be  other  than  an  estimate,  it  should  therefore 
be  shown  separate  from  the  material  and  skilled  labour 
which,  in  the  case  of  a  statement  of  cost,  will  be  actual 
returns. 

The  technical  staff  of  the  foundry  should  have  a  fair 
knowledge  of  the  methods  adopted  by  the  commercial  s'aff, 
so  as  to  be  able  to  appreciate  the  influence  any  improved  or 
new  method  of  gettiug  out  work  will  have  on  that  system, 
and  all  responsible  foremen  of  departments,  etc.,  should  be 
kept  informed  as  to  the  charges  debited  against  their  depart- 
ment. Where  this  is  not  done  there  is  too  frequently  an 
idea  that  the  charges  are  in  themselves  a  profit,  and  they 
work  accordingly. 

[concluded.] 


Soft  Tools  for  Driving. — For  driving  keys  and  other  work 
about  machinery  a  babbitt  or  lead  hammer  is  better  than  a 
copper  hammer,  which  hardens  the  more  it  is  used.  To  keep  the 
lead  hammer  from  getting  out  of  shape,  take  a  piece  of  copper 
pipe,  iron  pipe  size,  drill  a  hole  in  one  side  of  it  and  fit  with, 
a  handle,  and  then  fill  in  the  hollow  of  the  copper  pipe  with 
lead.  Even  better  than  the  lead  hammer  are  hardwood  blocks 
on  end.  Put  against  part  to  be  driven,  and  strike  with  a 
hammer.  For  driving  the  stub  end  of  connecting  rods  on  large 
engines  back  and  fprth  when  keyed  up,  use  blocks  about  5  in. 
square  and  3  ft.  long. 


WATERWORKS  PUMPING  ENGINES  IN  THE 
UNITED  STATES  AND  CANADA. 

The  following  is  an  abstract  of  a  few  notes  of  observations 
df  typical  waterworks  in  America,  made  by  Mr.  John  Barr, 
and  read  at  the  Institution  of  Mechanical  Engineers  on 
20th  January,  1905:  — 

The  pumping  stations  described  are  Schenectady,  Cincinnati, 
Philadelphia,  Pittsburg  (2),  Chicago,  St.  Louis,  Desmoines, 
Minneapolis,  Winnipeg,  Toronto,  London  (Ontario),  and  Boston. 

The  following  are  the  deductions  of  the  author:  — 

1.  The  type  of  high-duty  waterworks  pumping  engine  in  the 
United  States  is  generally  that  of  rotatory  vertical  triple  expan- 
sion; this  is  undoubtedly  the  mcst  modern  type,  gives  best  duty, 
and  seems  to  be  the  favourite. 

2.  The  steam  valves  are  Corliss  in  the  high-pressure  cylinder, 
usually  Corliss  in  the  intermediate  cylinders,  and  poppet  in  the 
low-pressure  cylinder. 

3.  Piston  speed  is  usually  about  200  ft.  per  minute,  some- 
times a  little  higher. 

4.  Duty  under  test  run  varies  from  140  to  160  millions  of 
foot-pounds  per  1,000  lb.  of  steam,  for  engines  having  a  daily 
capacity  of  from  10  to  15  millions  of  gallons  pumped  into 
ire  ins  against  a  pressure  of  about  100  lb.  per  square  inch. 

5.  Pumps  work  quite  well  and  quietly  with  suction  under  a 
head  of  pressure,  air  vessels  of  ample  capacity  and  means  for 
keeping  them  charged  with  air  being  provided. 

'Fig.  1.— Electric  Motor  and  Horizontal  Centrifugal  Single-stage  Pump! 
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Fig.  i.  -Enlarged  Sketch  of  Top  Bearing. 

6.  Air  vessels  of  ample  size  are  provided  both  on  suction  and 
delivery  pipes.  It  is  a  common  practice  to  have  an  air  vessel  on 
top  of  each  delivery  valve,  the  three  air  vessels  being  equalised 
by  a  connecting  pipe. 

7.  Pump  valves  are  of  the  multiple  type  of  rubber  or  vulcanite 
backed  by  a  brass  or  phosphor-bronze  spring.  Valves  are  about 
4  in.  diameter,  and  are  very  frequently  set  in  cages  placed  in  a 
strong  plate  in  valve  casing. 

8.  Centre  crank  pin  of  large  pumping  engines  has  one  end  in 
square  block  carefully  fitted  into  slot  in  web  of  crank  on  one  side 
to  allow  "  accommodation."  tj 

9.  Journals  are   almost   invariably   lined  with    "  Babbitt 
metal. 

10.  A  heater  is  frequently  inserted  in  exhaust  pipe  between  the 
low-pressure  cylinder  and  condensers.  The  rise  in  temperature 
thus  gained  by  feed  water  cannot  be  great,  but  is  considered 
worth  getting. 

11.  Many  of  these  large  engines  are  splendid  examples  ot 
mechanical  engineering,  being  smooth-working,  efficient,  and 
well-finished  machines. 

Schenectady  Waterworks. 
At  these  works  are  two  triple-expansion  vertical  condensing 
"  Deane  "  pumps,  duplex,  which  pump  about  20  million  gallons 
per  24  hours,  and  seem  to  do  good  work.  The  new  pumping 
plant  recently  put  down  consists  of  an  electric  motor  running 
horizontally,  carried  by  girders  at  ground  level  and  connected 
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to  a  centrifugal  pump  underneath  by  vertical  shaft  about  7  in. 
diameter,  fig.  1.  The  current  is  brought  from  Falls,  about  20 
miles  away,  at  10,000  volts.  The  motor  is  three  phase,  the 
voltage  being  transformed  clown  to  some  550  volts,  amperes  800, 
and  the  speed  of  motor  and  pump  is  about  800  revolutions  per 
minute.  The  centrifugal  pump  is  about  6  ft.  external  diameter, 
and  raises  water  from  an  adjoining  well,  the  level  being  about 
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Fig.  4. 


16  ft.  below  the  pump.  The  water  is  pumped  into  mains  against 
a  pressure  of  100  lb.  per  square  inch.  There  is  also  a  small 
auxiliary  electrically-driven  geared  vacuum  pump  to  exhaust  the 
main  pump  and  suction  pipe  from  the  well  for  charging 
purposes,  also  a  set  of  small  electrically-driven  geared  three- 
throw  pumps  to  pump  oil  at  100  lb.  per  square  inch  under  the 
upper  collar-bearing  of  motor  on  which  the  weight  of  the 
armature,  shaft,  and  pump  disc  all  hang,  so  that  the  whole  of 
moving  parts  are  floating  on  an  oil  step  bearing,  fig.  2.  The 
pressure  of  oil  in  the  annular  space  between  the  two  bearing 
discs  just  eases  them  apart  and  takes  the  whole  weight  (amount- 
ing to  several  tons)  of  working  parts. 

The  water  to  be  pumped  amounts  to  10  million  gallons 
(U.S.  gallons*)  per  24  hours,  which  works  out  about  500  pump 
horse  power.  It  is  only  fair  to  say  that  the  pump  was  not 
connected  through  to  the  town  mains,  and  when  seen  was  pump- 
ing against  a  closed  valve;  the  vibration  and  noise  were,  how- 
ever, abnormally  great. 

Cincinnati  Waterworks. 
Messrs.  R.  D.  Wood  and  Company,  Philadelphia,  have  at 
present  under  construction  in  their  works  four  sets  of  1,000  H.P. 
vertical  triple-expansion  jet-condensing  pumping  engines  for 
these  waterworks.  They  are  98  ft.  high,  the  low-pressure 
cylinder  is  82  in.  diameter  by  8  ft.  stroke;  speed  16  revolutions 
(==256 ft.  per  minute);  two  flywheels  on  each  engine  24ft. 
diameter  (in  8  segments);  boiler  pressure  1601b.,  Corliss  valves 
placed  in  clyinder  covers  of  H.P.  and  I.M.P.  cylinders;  the 
valves  in  the  low-pressure  cylinder  of  poppet  type;  steam 
receivers  and  re-heaters  between  the  cylinders. 


-Crosshead  and  Plan  of  Iiods 


Adjustment. 


The  pumps  have  to  force  against  1001b.  per  square  inch;  duty 
to  be  between  160  and  170  million  of  foot-pounds  per  1,000  lb. 
steam;  the  air  pumps  and  feed  pumps  are  driven  by  the  main 
engines.  They  are  provided  with  vacuum  destroyer  and  drop 
governor,  and  the  weight  is  about  1,500  tons  per  set.  The 
suction  and  delivery  valves  of  the  large  pumps  have  rubber  discs 
backed  by  brass  spring  round  section,  and  there  is  a  large  num- 
ber of  3J  in.  diameter  valves. 

There  are  three  sets  of  vertical  triple-expansion  engines,  with 
three  ram  pumps,  each  set  to  pump  20  million  gallons  (U.S. 
gallons)  against  801b.  per  square  inch.  The  low-pressure 
cylinders  are  96  in.  diameter  by  5  ft.  6  in.  stroke;  Corliss  valves; 
pump  rams  33  in.  diameter,  glands  kept  "drowned"  (tig.  3); 
valve  casings  (pump)  and  specials  are  all  tested  to  300  1b. 
per  square   inch.    A   heater  is  interposed   between  the  low- 
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pressure  cylinder  and  the  jet  condenser  to  heat  the  feed  water 
The  air  and  feed  pumps  are  driven  by  the  main  engine.  Duty 
specified  to  be  160  million  gallons  per  100.1b.  coal,  or  1,0001b. 
steam,  and  boiler  pressure  1601b.  per  square  inch.  Crank  shafts 
are  built  of  steel.  The  suction  side  of  the  pumps  is  under  a  head 
of  about  20ft.  Pump  valves  (multiple)  about  4|  in.  diameter, 
usual  type  with  rubber  disc  backed  by  a  spring.  Each  pump- 
delivery  chest  has  an  air  vessel  on  top  kept  charged  by 
Westingliouse  air  pumps.  The  air  vessel  has  a  disc  cast  inside 
with  hole  about  14  in.  diameter,  said  to  be  for  the  purpose 
of  preventing  surging  in  air  vessel,  fig.  4.  Each  engine  weighs 
about  1,000  tons. 

Pittsburg  Waterworks. 

(A)  Herron  Hill  Substation. — All  the  three  sets  of  pumping 
engines  at  Herron  Hill  Sub-station  were  made  by  the  Allis- 
Chalmers  Company,  Milwaukee.  With  the  two  small  sets  the 
speed  is  40  revolutions;  two  flywheels  (four  bearings),  2  ft.  6  in. 
stroke;  Corliss  valves,  all  having  trip  cut-off;  cast-iron  columns 
A-shaped  with  guides  fore  and  aft;  steam  1501b.    Suction  is 


Fio.  7.-  Holly  Engine.    Four  Cylinders  and  Two  Pumps. 

under  a  head  of  351b.  and  pumping -against  801b.,  so  that  there 
is  only  45  lb.  on  pump — that  is,  the  work  done  is  against  45  lb. 
The  engines  work  smoothly  and  quietly,  and  cannot  be  heard 
in  the  street  20  yards  away.  The  two  end  cranks  are  overhung 
(fig.  5)  with  four  rods  down  to  the  pump  heads  (that  is,  to  rams 
of  pumps) ;  these  two  smaller  engines  were  made  in  1895.  The 
centre  crank,  which  is  double  web,  has  a  peculiar  arrangement 
on  one  end  of  the  crank  pin,  fig.  6.  One  web  of  crank  has 
a  square  hole  and  one  end  of  crank  pin  fits  into  the  square  block, 
which  has  about  \  in.  clearance  at  each  end.  All  admission 
valves  are  Corliss,  also  the  exhaust  on  H.P.  and  I.H.P.,  but  the 
exhaust  valves  on  L.P.  are  poppet  valves — that  is,  equilibrium 
valves  of  the  Cornish  type.  The  Corliss  valves  are  all  in  the 
cylinder  covers  (top  and  bottom),  consequently  the  cylinder  itself 
is  a  very  simple  casting.  The  stroke  is  3  ft.,  three  hollow  A 
columns;  suction  air  vessel  on  each  pump.  The  reason  for  this 
last  is  that  the  engines  draw  from  the  town  mains,  and  pulsation 
is  minimised.  The  suction  is  under  25  1b.  pressure;  delivery 
at  1301b.,  33  revolutions;  plungers  18  in.  diameter,  and  the  tops 
of  plungers  are  loaded  so  as  to  balance  the  reciprocating  parts 
of  the  engine.  The  cylinders  are  20  in.,  36  in.,  and  56  in.  dia- 
meter. The  pumps  have  a  delivery  air  vessel  above  each  set 
of  delivery  valves,  and  these  three  air  vessels  are  all  equalised 
by  a  pipe  12  in.  or  so  in  diameter.  The  pump  valves  (of  the  usual 
rubber  disc  spring  loaded  type)  are  placed  in  a  large  disc 
about  4  ft.  diameter  and  are  in  cages.  Air  pumps,  feed  pumps, 
and  air-compressor  pump  are  all  overhung  from  crosshead  of  low- 
pressure  pump.  Feed  water  is  passed  through  upper  portion  of 
tubes  in  surface  condenser,  and  goes  into  the  boiler  at  about 
120  deg.  Fah.  Boilers  are  fired  with  natural  gas,  which  gives 
a  beautiful  blue  flame  and  no  smoke  or  ash. 

(B)  Brilliant  Pumping  Station. — There  are  at  least  eight  sets 
of  very  large  vertical  engines — not  triples,  but  compound.  All 
but  one  or  two  sets  were  built  by  Allis-Chalmers  Company, 
Milwaukee.    The  general  features  are  similar  to  other  stations, 

Air  vessel  at  U  was  found  to  be  more  effeetive  than  where  shown  dotted  at  A. 


but  latest  set  of  large  cross  compound  have  cranks  at  180  deg.  ; 
single-acting  plunger  pumps,  and  work  beautifully  and  smoothly, 
having  capacious  air  vessels  to  take  up  shock,  and  heavy  fly- 
wheels— two  at  each  engine.  The  pump  valve  chambers  and 
air  vessels  above  form  supports  and  stiffeners  for  main  framing 
of  engine,  but  there  is  a  plate  3  in.  or  4  in.  thick  inserted  at  top, 
so  that  any  chamber  can  be  removed  by  simply  taking  out  this 
plate.  There  are  two  piston  rods  in  steam  cylinders;  diameter, 
of  cylinders  of  this  latest  set  are  66  in.  and  96  in.  by  64  in. 
stroke.  Speed  about  200  ft.  per  minute,  or  rather  over.  Duty 
about  140  millions.  Condensed  steam  is  used  for  boilers,  and 
grease  is  filtered  out  by  coke  in  enclosed  pressure  filters. 
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Chicago  Waterworks. 

l'fth  Street  j'u  in  ping  Station. — At  this  pumping  station  there 
are  three  pumping  engines,  each  of  15  million  gallons  capacity, 
and  one  of  30  million  gallons  capacity,  all  being  vertical 
triple-expansion.  The  first  three  sets  were  made  by  the  Allis- 
Chalmers  Company,  and  the  other  set  by  the  Lake  Erie  Com- 
pany, Buffalo.  The  engines  are  supported  underneath  by  heavy 
brick  pillars  on  one  6ide.  The  large  engine  (30  million  gallons 
per  24  hours)  has  plungers  42  in.  diameter  by  5  ft.  stroke,  Corliss 
valves,  two  piston  rods  to  each  steam  cylinder.  The  engine  has 
been  two  years  at  work,  and  during  that  period  had  averaged 
23;/ 1  „  hours  per  diem,  so  that  it  was  very  rarely  at  rest.  Jet 
condensing;  the  pumps  draw  from  a  tunnel  on  the  same  level, 
and  this  tunnel  is  carried  out  under  the  lake  bed  to  an  intake 
or  "  crib  "  about  a  mile  or  more  from  the  shore.  The  air  vessels 
in  this  case  are  kept  charged  by  snifter  valves,  which  are  used 
in  preference  to  air  compressor.  The  pumps  are  provided  with 
one  large  suction  vessel  and  one  large  delivery  air  vessel.  A 
check  valve  (reflux)  was  fixed  on  the  delivery  pipe,  but  it  is  now 
dispensed  with,  as  the  doors  in  a  short  time  wore  down  off  the 
faces.  Steam  at  1501b.  pressure.  Duty  on  test  155  million 
foot-pounds  per  1,000  lb.  steam.  Cylinders  are  about  32  in., 
46  in.,  and  90  in.  diameter.  The  upper  portions  of  the  pump 
plungers  above  the  stuffing  box  are  of  wrought-steel  riveted 
pipes.  The  high-pressure  and  intermediate-pressure  valves  arc 
worked  by  the  same  eccentrics;  with  the  low  pressure  there  is 
a  separate  eccentric  for  admission  and  exhaust  valves.  There 
arc  receivers  between  the  steam  cylinders.  All  the  engines 
work  quietly  and  effectively. 

St.  Louis  Waterworks. 
Biasell*i  Poiitt  PiiMpv&g  Station. — At  this  station  three  sets  of 
triple-expansion  engines  arc  being  erected  by  the  Allis-Chalmers 
Company,  having  each  a  capacity  of  20  million  gallons  per  24 
hours,  pumping  to  100  lb.  per  square  inch,  suction  under  a 
pressure  of  about  15  ft.  head;  the  pumps  are  33Jin.  diameter 
by  6ft.  stroke;  speed  16J  revolutions  (=  198ft.  per  minute); 
[jump  valve  in  cages  inside  pump  designs — of  the  usual  multiple 


Fig.  9.— Suction  Pumps.    (Suction  and  Delivery  Pipes  are  Double.) 

type;  1,176  valves  in  each  engine,  seven  cages  in  each  valve 
casing,  and  twenty-eight  valves  in  each  cage.  (Six  pump-valve 
casings  in  all) ;  the  high-pressure  cylinder  of  34  in.  diameter 
has  Corliss  valves,  the  intermediate-pressure  cylinder  of  62  in. 
diameter  has  Corliss  admission  and  poppet  exhaust  valves,  and 
the  low-pressure  cylinder  of  94  in.  diameter  has  poppet  admission 
and  exhaust  valves.  The  valve  shaft  is  driven  by  drag  crank  on 
end  of  main  shaft ;  duty  about  160  million  foot-pounds  of  water 
lifted  per  1,0001b.  dry  steam.  No  superheating;  steam  1401b. 
per  square  inch.  Air  vessels  have  equalising  pipe  (delivery) ; 
each  pump  has  air  vessel  directly  on  suction  pipe,  besides  large 
air  vessel  on  end  of  main  suction  pipe.  Six  relief  valves,  each 
about  6  in.  diameter,  discharge  from  delivery  into  suction  pipes 
capable  of  taking  full  discharge  of  pumps  in  the  event  of  a 
valve  being  shut  accidentally  (to  prevent  damage).  An  air 
cushion,  supplied  by  compressed  air  from  some  pump  which 
supplies  compressed  air  to  air  vessels,  keeps  up  the  lower  poppet 
valves  on  the  low-pressure  cylinder  and  counterbalances  them. 
The  centre  crank  has  a  loose  square  block,  the  pin  being  fast 
in  block.  There  are  stays  from  the  top  sole  plate  to  bottom  one, 
thus  making  the  engine  entirely  independent  of  mason  work. 
The  weight  of  each  flywheel  is  40  tons.  There  are  four  main 
bearings  and  one  tail  bearing.  The  engines  work  very  quietly 
and  smoothly. 

General  Description. — It  may  be  interesting  to  add  that  there 
are  three  pumping  stations  for  St.  Louis  waterworks:  (1)  At 
the  Chain  Rocks,  up  the  river  above  the  city;  (2)  at  Baden  high- 
level  pumping  station;  and  (3)  at  Bissell's  Point,  for  the  lower 
districts.    At  Chain  Rocks  the  water  is  taken  from  the  river  and 


pumped  into  settling  basins  covering  an  area  of  over  40  acres. 
There  are  four  triple-expansion  engines  here,  each  capable  of 
delivering  into  the  basins  30  millions  of  U.S.  gallons  daily. 
Two  duplex  pumps  are  held  for  emergencies  and  only  used  when 
the  large  engines  are  stopped  from  any  cause.  The  water  in 
settling  basins  is  allowed  to  "purify  itself"  by  settling  for 
from  24  to  30  hours,  and  is  then  carried  into  the  conduit  to  the 
two  high-service  pumping  stations,  from  which  it  is  delivered 
into  the  city  mains.  The  four  engines  at  Chain  Rocks  have 
each  three  48  in.  plungers.  The  engines  stand  70  ft.  high  and 
weigh  nearly  600  tons  each. 

At  Baden  High  Level  Pumping  Station  there  are  six  engines 
pumping  against  1401b.  per  square  inch — two  delivering  10 
million  gallons  eaoh,  and  four  15  millions  each. 

At  Bissell's  Point  Pumping  Station  there  are,  besides  the 
three  engines  described  above,  three  old  beam  and  flywheel 
engines,  the  steam  distribution  valves  being  worked  by  cams. 
These  old  engines  are  still  at  work  occasionally  as  a  stand-by. 

The  consumption  of  steam  of  No.  10  engine  at  Baden  Pumjying 
Station  is  given  at  10'51  lb.  per  H.P.  per  hour  (presumably 
pump  horse  power,  although  it  is  not  expressly  stated  whether 
it  is  pump  or  indicated  horse  power). 

DisMOiNES  Waterworks. 
There  are  three  engines — two  Holly  horizontal  compound 
rotatory  condensing  and  one  Worthington  horizontal.  The 
latest  Holly  is  double  cross  compound  (fig.  7)  with  the  high- 
pressure  and  low-pressure  cylinders  superposed  horizontally 
(two  of  each);  cylinders  24  in.  and  42  in.  diameter  by  36  in. 
stroke  (=  144ft.  per  minute);  contact  speed  24  revolutions  per 
minute;  Corliss  valves;  air  vessels  have  air  pump  to  charge 
them  (see  fig.  8) ;  flywheels  are  in  two  halves;  pumps  with 
multiple  valves  of  the  usual  type;  suction  17ft.  depth;  steam 
122  1b.;  water  102  1b.;  duty  about  125  millions  per  1,0001b. 
steam.  Valve  motions  are  driven  (1)  off  eccentric  on  main 
shaft  for  low  in-essure ;  (2)  off  rocking  lever  gudgeon  for  high 
pressure.  The  cut-off  is  regulated  by  hand,  by  an  arrangement 
of  bevel  wheels  to  both  sides  of  the  engine  by  raising  or  lowering 
the  fulcrum  block  carrying  wrist  plate  lor  admission  valves. 

Minneapolis  W ate rw o h k s . 

At  the  old  pumping  station  is  a  Worthington  high-duty  com- 
pound engine;  pressure  214  ft;  duty  about  80  millions.  At  the 
new  pumping  station,  on  the  other  side  of  the  Mississippi  River, 
there  have  just  been  erected  and  set  to  work  two  sets  of  Holly 
vertical-triple-expausion  surface-condensing  pumping  engines. 
The  steam  valves  are  Corliss  on  the  high-pressure  cylinder, 
Corliss  on  the  intermediate,  and  poppet  on  the  low-pressure 
cylinder;  this  last  cylinder  has  two  poppet  valves  on  top  and 
two  on  bottom ;  lay  shaft  for  valve  motions  worked  from  each 
end  by  cranks  at  90  deg.  One  piston  rod  in  each  cylinder; 
cylinders  30  in.,  56^  in.,  and  84  in.  diameter  by  60  in.  stroke; 
speed  20  revolutions,  equal  to  200ft.  per  minute;  suction  lift 
about  16  ft.  Pumping  against  a  pressure  of  214  ft.,  surface 
condensing,  vacuum  27  in. ;  the  heater  is  between  the  low- 
pressure  cylinder  and  the  surface  condenser.  The  water  for 
feeding  the  boilers  is  taken  from  the  hot  well  and  jmssed  through 
the  heater.  The  capacity  of  each  punning  engine  is  15  million 
gallons  (U.S.  gallons)  per  24  hours,  and  the  guaranteed  duty 
is  140  millions  of  foot-pounds  per  1,000  lb.  steam,  but  it  is  hoped 
that  better  results  will  be  obtained.  The  suction  and  delivery 
pipes  on  pumps  are  double  (fig.  9),  coming  in  and  out  of  each 
side;  and  the  suction  pipes  have  an  air  vessel  on  one  end. 
The  air  vessels  on  delivery  are  equalised,  and  help  to  support 
framing;  there  are  three  pump  plungers,  each  294,  in.  diameter, 
and  the  pump  valves  are  of  the  usual  multiple  type.  Each 
engine  complete  weighs  about  750  tons,  each  flywheel  30  tons, 
and  there  are  two  wheels  on  each  engine.  The  engines  work 
very  smoothly  and  quietly.  Steam  superheated  pressure  is 
1401b.  or  1601b.  per  square  inch. 

Winnipeg  Waterworks. 

At  these  works  are  two  sets  of  pumping  engines,  of  a  capacity 
of  8  million  gallons.  One  engine  is  a  compound  vertical 
Worthington,  and  the  other  a  triple.  The  latter  has  six 
cylinders  and  two  pumps;  cylinders  18  in.,  27  in.,  and  40in. 
diameter  by  2  ft.  stroke  (but  working  only  18  in.  stroke).  The 
pumps  are  24  in.  diameter  and  work  at  401b.  per  square  inch. 
The  pumps  are  double  plunger  and  outside  packed,  and  have 
a  balancing  ram  against  90  lb.  per  square  inch  to  balance  the 
working  parts.  The  balancing  vessel  is  of  wrought  iron,  and 
has  an  air-compressing  pump  to  keejj  up  the  pressure;  con- 
sequently it  is  a  hydraulic  balance  pump.  The  engine  has  rock- 
ing compensating  cylinders,  but  they  are  not  in  use.  The  con- 
denser is  "  surface  with  independent  duplex  air  pump.  Duty 
said  to  be  80  millions;  steam  1001b.;  multiple  pump  valves; 
steam  valves,  Corliss;  engine  works  very  quietly.  The  pressure 
for  compensating  rocking  cylinders  is  given  by  a  differential 
accumulator.  One  end  is  loaded  with  pressure  from  the  mains, 
and  the  other  end  gives  90  lb.  for  compensating.    The  water 
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is  pumped  from  a  well  about  12  ft.  under  the  surface  to  a 
tower,  by  a  separate  pumping  engine.  It  gravitates  from  the 
tower  through  a  filtering  press,  etc.,  and  runs  into  a  clear  water 
tank,  when  it  is  picked  up  by  the  main  pumps. 

Toronto  Waterworks. 

The  older  engines  are  one  of  8  million  gallons  capacity  aud 
one  of  5  million  gallons  capacity,  cross  compound  duplex 
Worthington;  these  are  about  20  years  old;  steam,  601b.; 
water,  90  lb.;  pumps,  double-acting  (in  sleeve)  24  in.  diameter 
by  3  ft.  stroke;  duty  about  40  millions.  The  two  newest  engines 
are  Holly  horizontal  cross  compound  rotatory;  steam,  1001b.; 
water,  90  lb. ;  cylinders,  28  in.  and  56  in.  diameter  by  4  ft.  stroke 
by  32  revolutions,  which  is  equal  to  256  ft.  per  minute,  but  often 
run  up  to  300  ft.  per  minute;  duty  about  100  millions;  surface 
condensing;  vacuum  25  in. ;  air  pump  independent  duplex.  The 
style  is  like  the  Desmoincs  engine;  suction  about  12  ft.; 
cylinders  jacketed  and  with  re-heater  bstween  them.  They  are 
at  present  making  foundations  for  a  new  triple  surface-con- 
densing engine,  being  made  by  the  John  Inglis  Company  of 
Toronto — piston  speed  200  ft.  per  minute  to  pump  against  1001b. 
per  square  inch;  stroke,  5ft.;  duty  specified  is  165  millions* 
per  1,0001b.  "  commercially  dry  "  steam;  steam  pressure,  150  lb. 
per  square  inch.  Capacity  15  millions  imperial  gallons  per  24 
hours.  Area  of  clear  waterway  of  jsump  valves  specified  to  be 
180  per  cent  of  plunger  area  ;  steam  cylinders  to  be  jacketed  and 
fitted  with  re-heaters. 

London  (Ontario)  Waterworks. 
Their  supply  is  from  beautiful  springs — pure  clear  hard  water, 
and  is  pumped  to  the  reservoir  against  105  lb.  by  two  sets  of 
horizontal  double-acting  pumps,  18^  in.  diameter  by  2  ft.  stroke 
by  24  revolutions.  Two  pumps  in  each  set,  four  pumps  in  all. 
These  are  driven  by  two  turbines  which  get  water  power  from  a 
weir  on  the  river,  10  ft.  fall  (about  150  H.P.).  They  have  also 
two  sets  of  horizontal  compound  (cross)  pumping  engines  con- 
densing (jet)  as  a  stand-by  when  water  power  fails. 

Boston  Waterworks. 

CJiestnut  Hill  Pvmpiity  Engines. — These  enginse  are  undei- 
stood  to  be  amongst  the  best  examples  of  pumping  engines  in 
the  United  States.  Capacity,  30  million  U.S.  gallons  per  24 
hours.  Diameter  of  cylinders,  30,  56,  and  87  in.  Stroke,  66  in. 
Steam  pressure,  185  lb.  per  square  inch.  Average  dry  steam 
per  I.H.P.  per  hour  =  10  335  lb.  Duty.  178,497,000  foot-pounds 
per  1,0001b.  of  dry  steam.  Thermal  efficiency  of  engine,  21'63 
per  cent. 

General  Semarls. — In  Great  Britain  the  duty  of  pumping 
engines  is  usually  expressed  in  foot-pounds  of  water  lifted  per 
121b.  of  best  Welsh  coal.  In  the  United  States  and  Canada  this 
duty  is  given  as  per  1,000  1b.  of  dry  steam.  In  the  United 
States  the  gallon  employed  is  the  "  United  States  gallon,"  equal 
to  five-sixths  of  the  imperial  gallon.  In  Canada  the  imperial 
gallon  seems  to  be  usually  employed. 

The  author  thanks  the  various  engineers  for  the  many 
particulars  afforded. 


IRRIGATION    AND    GOLD    DIGGING  IN 

NEW  ZEALAND. 

On  Wednesday  evening,  the  1st  inst.,  a  paper  was  given  before 
the  Bradford  Engineering  Society  by  Mr.  Herbert  E.  Duncan, 
Assoc. M. Inst. C.E.,  entitled  "  Notes  from  an  Engiueers's  Diary 
in  New  Zealand."  Mr.  A.  D.  Ellis,  M.Inst.Mech.E.,  vice- 
president,  was  in  the  chair,  and  there  was  a  good  attendance  of 
members.  The  lecturer  briefly  reviewed  the  history  of  the 
colony  from  its  discovery  by  Tasman,  a  Dutch  navigator,  in  1642. 
its  subsequent  annexation  and  government  by  the  British  aDd 
the  treatment  of  the  natives.  He  described  the  various  physical 
features  of  the  country  witli  the  aid  of  maps  and  photographs  on 
the  screen,  and  proceeded  to  discuss  the  main  manufactures,  and 
exports  of  meat,  dairy  produce,  and  wool.  In  1903  some  three 
milliou  sheep,  32,000  tons  of  beef,  and  six  million  rabbits  were 
despatched,  and  the  author  described  the  freezing  methods  which 
were  employed. 

Passing  on  to  farming,  the  necessity  of  irrigation  in  certain 
parts  of  the  country  was  pointed  out.  In  the  Ashburton  district 
of  the  Canterbury  plains,  an  area  of  over  1,200,000  acres  had 
been  supplied  with  water  from  the  Eangitata  River.  This  was 
done  by  means  of  water  races  varying  from  15  ft.  to  3  ft.  wide. 
The  total  length  of  all  the  races  in  this  district  was  3,500 
miles  and  the  first  cost  per  acre  supplied  was  2s.  10Jd.  The 
races  give  a  supply  of  250  million  gallons  per  24  hours — which 
was  over  200  gallons  per  acre— and  the  average  charge  to  the 
farmer  was  sevenpence  per  acre  per  annum.  The  larger  races 
were  made  by  ploughing  and  scraping.    In  the  case  of  the  smaller 

*  This  is  a  very  high  specified  duty,  a  more  reeent  figure  being  140  millions  for 
engines  of  12  millions  capacity  (imperial  gallons). 


ones  the  ground  was  first  ploughed,  and  then  an  instrument, 
called  a  ''  side  wiper,"  which  had  a  steel  share  like  the  prow  of  a 
ship,  and  long  steel  mould  boards  set  at  an  angle,  was  drawn 
through  by  a  traction  engine. 

After  alluding  to  coal  mining  and  the  quartz  crushin'r  and 
cyauide  processes  of  gold  extraction,  the  author  said  that  dredg- 
ing was  a  departure  from  ordinary  gold  mining  that  had  com- 
pletely revolutionised  that  industry.  Since  early  days  it  had 
been  a  well-known  fact  that  the  rivers  of  Otago  contained  gold 
in  considerable  quantities,  but  it  was  only  within  recent  times 
that  the  gold  had  been  successfully  mined  in  payable  quantities. 
Dredging  was  first  started  in  1863,  and  its  evolution  was  traced 
through  the  primitive  raft  and  barrel,  the  steel  spoon  and  wind- 
lass worked  from  a  pontoon,  the  under-shot  wheel  driving  a 
chain  of  buckets,  to  the  introduction  of  steam  in  1881,  which 
enabled  the  dredge  master  to  be  independent  of  the  current. 
He  could  work  along  the  banks  as  easily  as  in  the  current. 

A  modern  dredger  was  about  109  ft.  long,  25  ft.  beam,  and  7  ft. 
draught ;  the  buckets  were  about  5J  to  6  cubic  feet  capacity. 
The  engine  was  a  16  H.P.  compound  condensing,  supplied  with 
steam  at  150  lb.  pressure  from  a  multitubular  Cornish  type 
boiler.  The  winch  was  driven  by  a  pair  of  horizontal  engines 
and  fitted  with  a  reversing  motion.  The  material  was  delivered 
into  a  drop  plate  and  thence  into  a  perforated  screen,  the  finer 
stuff  falling  on  to  the  gold-saving  tables.  The  material  in  the 
screen  was  washed  by  a  perforated  pipe  running  all  through 
the  screen  and  the  tables  with  an  additional  supply,  lifted  by 
a  centrifugal  pump  belt  driven  from  the  engine.  The  residue 
was  elevated  and  passed  into  the  current  astern. 

The  buckets  were  made  with  strengthening  pieces  at  the  sides 
and  around  the  lips:  the  latter  could  be  easily  renewed,  as  their 
life  in  hard  ground  was  only  about  two  years.  The  screen  was 
set  at  a  pitch  of  1  in  11,  and  the  holes  graduated  from  \  in. 
to  £in.  diameter  and  lin.  to  1^  in.  pitch.  The  pitch  of  the 
tables  was  adjustable  as  occasion  required,  but  was  usually  1 
in  10  to  1  in  12. 

The  crew  consisted  of  six  men  and  a  dredge  master,  and 
in  some  cases  one  or  two  cadets.  Eight  hours'  shifts  were 
worked.  The  material  passing  from  the  buckets  into  the  revolv- 
ing screen  was  there  broken  up  and  washed  by  jets  of  water, 
the  small  wash  passing  through  the  perforations  on  to  the 
tables,  where  it  was  again  washed  by  the  water  from  the  outer 
pipes.  The  gold,  being  heavier,  was  deposited  on  the  matting, 
the  residue  being  washed  over  the  table  and  down  the  chutes 
back  to  the  river.  The  heavier  material  or  tailings  passed  out 
of  the  end  of  the  screen  on  to  the  tailings'  elevator,  by  which 
it  was  stacked  up  behind.  After  the  various  washing  processes, 
the  gold  was  dried,  weighed,  and  taken  to  the  bank.  In  Otago 
the  gold  was  found  almost  pure  and  was  worth  about  £3  17s.  6d. 
per  ounce. 

Roughly  speaking,  the  weekly  expenses  of  a  modern  dredger 
would  be  as  follows:  — 


Fuel:    16  tons  of  lignite  at  12s                         9  12  0 

Labour:    Dredger  master                                    5    0  0 

Six  men  at  ,£3                                  18    0  0 

Two  cadets  at  =£1                                 2    0  0 

Repairs:     .£200  per  annum                                    4    0  0 

Depreciation:    Say  ,£6,500  at  10  per  cent...  12  10  0 

Oil,  waste,  etc                                                  10  0 

Office  expenses                                                     3    0  0 


Total   £55    2  0 


The  author  estimated  that  11,520  cubic  yards  would  be  raised 
per  week  =  l'15d.  per  cubic  yard.  Assuming  the  ground  to 
contain  1  grain  of  gold  per  cubic  yard  (roughly  valued  at  2d.), 
and  that  75  per  cent  of  this  were  abstracted,  the  value  of  gold 
found  per  week  would  be  ,£72.  Thus  it  was  possible  to  work 
a  modern  plant  at  a  profit  if  the  grave]  contained  1  grain  of 
gold  per  cubic  yard. 

The  working  cost  as  given  was  lower  than  the  average,  which 
may  be  taken  as  about  l'6d.  per  cubic  yard.  Mr.  Duncan 
thought  that  the  place  to  look  for  further  improvements  and 
the  part  which  was  the  most  defective  was  the  gold-saving 
apparatus.  Owing  to  the  vibration  set  up  by  the  machinery  the 
material  on  the  mats  did  not  spread  uniformly,  and  the  tables 
were  not  sufficiently  large  to  ensure  the  material  being  properly 
treated.  This  might  be  overcome  by  placing  the  tables  on  a 
separate  pontoon.  This  would  also  ensure  the  tailings  being 
deposited  further  away  from  the  spot  worked  by  the  buckets. 

In  the  higher  reaches  of  the  river,  where  coal  was  dear, 
electricity  might  be  used  more  extensively.  An  under-shot  wheel 
on  a  separate  pontoon  could  drive  the  dynamo,  the  power  being 
conveyed  to  the  dredge  by  means  of  cables. 

Upwards  of  seventy  slides  were  shown  in  illustration  of 
the  lecturer's  remarks. 


New  South  Wales  Gold  Yield. — The  New  South  Wal?s 
gold  yield  for  January  was  41.683  oz.,  valued  at  ,£148, 540,  as 
compared  with  40,044  oz.,  valued  at  ,£149,341,  in  January,  1904. 
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BOILER-MAKERS'   HYDRAULIC  MACHINERY. 

XI. — Plate-closing  Riveter  Head. 
The  illustrations  show  a  head  designed  to  suit  the  large 
riveter  body  given  in  article  IX.  The  water  pressure  is 
1,5001b;  per  square  inch,  and  the  head  is  capable  of 
closing  the  plates  with  a  pressure. of  160  tons,  and  then 
closing  the  rivet  with  the  same  power,  the  arrangement 
being  such  that  the  pressure  is  automatically  transferred 
from  the  plates  to„t.he  rivet. 

There  are  four  areas  on  which  the  water  acts,  and  these 
are  lettered  A,  B,  C,  and  D  on  fig.  50.  A  is  for  pulling 
the  plate-closing  and  riveting  rams  back  to  the  position 
they  are  in  at  present.  Area  B  is  for  pushing  the  plate- 
closing  and  riveting  rams  forward  until  the  nose  on  the 
plate-closing  ram  comes  in  contact  with  the  plate.  C  is 
the  area  to  which  pressure  is  admitted  for  closing  the 
plates,  and  D  that  for  closing  the  rivet. 

Part  E  is  a  cap  made  a  tight  fit  for  the  rain  F,  and 
having  recesses  the  shape  of  the  :ivet  head  cut  out  round 
it  to  clear  the  adjacent  rivets.  The  part  F  is  screwed  into 
the  part  G,  and  this  part  serves  both  as  the  ram  for  the 
plate-closing  arrangement   and  as  the  cylinder  for  the 


1),  the  pressure  on  the  plate  is  transferred  to  the  rivet, 
the  change  taking  place  automatically,  so  that  the  total 
push,  forward  at  any  time  is  never  greater  than  160  tons. 

The  pressure  for  the  area  D  is  taken  in  at  the  opening 
M  through  the  end  of  the  drawback  cylinder,  and  then 
along  a  hole  1  in.  diameter  bored  down  the  middle  of  the 
drawback  rod  and  out  into  space  D  by  a.  hole  boi-ed  at 
right  angles  to  the  axis  of  the  drawback  rod.  This  is 
clearly  shown  on  fig.  50. 

It  will  also  be  evident  that  the  area  D  is  equal  to  the 
sum  of  the  areas  of  B  and  0,  and  that  the  drawback  will 
have  to  be  counted  out  for  a  back  pressure  on  areas  B  and 
C  only  or  on  D  only.  Area  B  is  given  a  sufficient  margin 
over  A  to  overcome  the  friction  in  pushing  the  dies  close 
up  to  the  plate.  Also,  as  the  pressure  for  closing  the  rivet 
is  taken  in  at  M,  we  may  reckon  on  the  pressure  on  the 
whole  diameter  of  17|in.  as  being  available  for  closing 
the  rivet. 

The  cylinder  L  for  the  plate-closing  arrangement  does 
not  move,  of  course,  but  is  secured  to  the  main  body  of  the 
riveter  by  studs  passing  through  from  the  back.  The 
dtawback  cylinder  is  of  gun  metal,  and  the  two  main 
ones  of  cast  steel  lined  with  gun  metal,  cylinder  B  being 
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riveting  ram.  On  the  snap  H  a  hollow  (not  shown)  is 
cut  to  suit  the  required  shape  of  rivet  head.  The  snap  is 
secured  to  the  ram  J  by  means  of  a  pin,  so  that  it  can 
be  easily  and  quickly  changed. 

A  three-barrelled  hydraulic  piston  valve  is  required  for 
the  operation  of  this  head,  one  barrel  for  each  of  the 
areas  B,  C,  and  D.  The  pressure  is  always  on  A,  so  that 
this  is  a  constant  drawback,  and  only  requires  to  be  coupled 
up  to  a  flange  on  the  pressure  pipe  or  on  the  pressure 
side  of  the  valve.  The  method  of  operating  the  head  is 
something  like  the  following:  Pressure  is  admitted  to 
area  B,  and  this  area  being  larger  than  area  A,  the  plate- 
closing  and  riveting  rams  travel  forward  until  the 
plate  closing  cap  E  comes  in  contact  with  the  plates. 
While  this  is  taking  place  low-pressure  water  is  being 
sucked  or  run  into  the  space  C  through  the  non-return 
valve  in  casting  K.  The  idea  of  this  is  so  that  pressure 
water  will  only  be  required  for  the  actual  closing  of  the 
plates .  and  rivet.  By  depressing  another  valve  lever 
pressure  is  admitted  to  area  C,  which  closes  the  plates 
tightly  together  with  nearly  160  tons  pressure.  Tire  third 
lever  on  the  valve  is  for  putting  the  pressure  on  to  the 
area  D,  and  this  finally  squeezes  up  the  rivet. 

It  will  be  noticed  that  as  the  pressure  is  admitted  to 


Fi.  .  51. 

a  gun  metal  casting  fitted  into  the  main  body  of  the 
riveter. 

All  the  cylinders  are  fitted  with  air  and  drain  cocks, 
and  a  thin  steel  plate  is  placed  over  the  main  body  to 
keep  out  dirt  and  protect  the  moving  parts.  The  pressure 
inlet  for  C  is  not  indicated  on  the  drawing,  but  this  may 
be  taken  in  at  any  convenient  point. 

Fig.  51  is  a  view  looking  from  the  snap  end  of  the 
riveter  head,  and  shows  the  loose  cover  fitted  over  the  end. 
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IMPROVEMENTS  OR  EQUIVALENTS. 

There  are  very  few  absolutely  unique  and  essentially 
independent  inventions  that  may  be  classed  practically  to 
themselves.  A  very  large  proportion  of  inventions  have 
reference  to  improvements  in  that  which  may  be  termed 
the  detail  of  construction  or  the  alteration  of  manufacture 
or  process  by  means  of  which  that  which  has  been  known 
and  done  before  may  be  produced  or  constructed  in  an 
economical,  simpler,  or  more  efficient  manner. 

It  is  not  always  easy  to  distinguish  between  that  which 
is  old  and  that  which  is  new,  seeing  that  frequently  the 
steps  by  which  the  result  is  secured  are  to  be  traced  in 
both  methods  of  carrying  the  invention  into  effect.  There 
should  be,  however,  no  difficulty  in  recognising  as  a  new 
invention  that  which  will  produce  from  old  means  when 
combined  in  a  new  manner  a  result  that  the  old  means 
themselves  could  not  possibly  bring  about.  Just  that 
amount  of  alteration  which  will  secure  satisfaction,  as 
against  that  which  has  existed  before  giving  unsatisfactory 
results,  constitutes,  and  should  alone  be  treated  as,  the 
subject  matter  of  the  invention,  and  not  the  whole  of  the 
elements  employed  in  connection  with  the  combination. 

There  is  frequently  far  greater  invention  required  to 
perfect  a  process  and  produce  an  efficient  device  than  to 
initiate  or  suggest  what  may  be  but  incomplete  notions 
or  ideas  for  effecting  a  given  result. 

A  dreamer  may  conceive  the  idea  by  means  of  which 
he  believes  a  certain  result  can  be  secured,  but  that  is  not 
invention ;  the  person  who  follows  the  dreamer  successfully 
and  develops  what  was  the  mere  embryo  notion  of  a  process 
and  makes  of  it  a  satisfactory  undertaking  is  the  real 
inventor,  inasmuch  as  he  has  carried  into  effect  and  made 
concrete  that  which  was  simply  an  incomplete  notion  or 
an  immature  and  isolated  thought. 

It  must  not  be  forgotten,  however,  that  there  is  a  very 
wide  difference  between  improvements  in  connection  with 
inventions  and  that  which  may  be  termed  mechanical 
equivalents,  as  a  mere  alteration  of  form  may  be  but  an 
alternative  method  of  carrying  into  effect  that  which  is 
known,  without  requiring  the  independent  effort  or  the 
creation  of  a  fresh  combination  to  produce  what  is  required. 
The  adoption  or  the  use  of  equivalents  is  in  no  sense  the 
invention  of  an  improvement. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED   BY    MESSRS.    MARKS   AND  CLERK. 

The  following  is  a  complete  list  of  all  the  apjMcations  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  'Recently  Completed 
Specifications,"  jmblished  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— viz.,  1)}, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

2326  C.  FEY  and  *E.  WE1SSHAAR.  Vermin  and  other 
animal  traps.* 

2;i31    E.  H.  BRANDLEY.    Vegetable  cutters.* 

2347    C.  MAHNKOPF.    Root  harvesting  machines.* 

2425    G.  BAKER,  jun.    Support  or  trainer  for  plants. 

2590  F.  RIEDELSBERGER  and  E.  R1EDELSBERGER. 
Thrashing  grates. 

2613  T.  FINCH.  Implement  for  gathering  iiints  or  dross 
from  land  and  potato  roots. 

2717    J.  L.  W ATKINS.    Portable  heater  for  pitch. 

2728  E.  BOHANE.  Pen  number  tickets  or  labels  lor  agri- 
cultural shows. 

2814    J.  V.  COLLINS.    Flower  pots. 

2823  J.  WALLACE  and  R.  WALLACE.  Distributing  manure. 
2836    J.  WURL.    Mowing  machine. 


Arms  and  Ammunition. 

W.  LEDDEN.    Projectiles  for  firearms. 

F.  K.  AKTIENGESELLSCHAFT.    Receptacles  or  cases 

for  ordnance  ammunition.* 
A.  C.  FAWCETT.    Universal  instructional  target  screen. 
H.  F.  WOODGATE.    Recoil  operated  firearms. 
CENTRALSTELLE      FUR  WISSENSCHAFTICH- 

1ECHNISCHE-UNTERSUCHUNGEN,  G.  m.  b.  H. 

Nitro-glycerine.* 
P.  R.  HASTINGS.    Method  of  taking  aim  with  shoulder 

guns  by  means  of  a  pair  of  spectacles. 
W.  UPTON.    Explosive  compounds. 


2269 
2417 

2523 
2730 
2776 


2803 
2859 


Production  of 
other  material 


Bottles,  Glass,  &c 

2296    J.  B.  DIXON.    Filling  bottles.* 

2345  G.  C.  MARKS  (The  Crown  Cork  and  Seal  Co.,  U.S.A.). 
Bottle  closures.* 

2380    H.  LE  PAN  NEWSTEAD.    Jam  jars  and  paint  pots. 

2402  C.  E.  FISON.  Lip  or  spout  for  convenience  in  employ- 
ing receptacles  containing  liquids.* 

2458    J.  J.  SHUTTLEWORTH.    Fastenings  for  bottles.* 

2772    D.  MAHER.    Stoppers  for  bottles. 

2788    W.  LEE,  W.  A.  McMURRAY,  and  G.  HIGG1NSON. 

Aerating  and  bottling  apparatus. 
2821    T.  G.  PIRIE  and  H.  R.  E.  COOMBER.    Syphons  for 

aerated  waters. 
2857    J.  F.  WAKELIN  and  C.  J.  WESTON. 

painted  glass,  cloisonne  glass,  and 

from  the  effects  of  beat. 
2880    F.  W.  HOWARTH  (The  Societe  Francaise  de  la  Viscose, 

France).    Self-fixing  protective  covering  for  bottles, 

jars,  etc. 


Building  and  Construction. 

2271    S.  A.  H.  HANCOCK.    Timber  track* 
-i:-;73    C.  DANCHER.    Joiners'  and  like  cramps. 
2414    J.  BECKER.    Ladders  and  apparatus  and  fittings  thereof. 
2424    L.    SCHLENTHEIM   &   DlESPEKER  LTD.  Mosaic 
pavements. 

2^27    A.  H.  TILTMAN.    Construction  of  walls.* 

2436    P.  STUART.      Non-slipping    stair    treads,  landings, 

paving,  and  the  like. 
2465    R.  A.  CHANDLER  and  W.  J.  SCOTT.    Fasteners  for 

windows. 


2167    G.  B.  BROWN.    Mortar  cement,  building  composition, 

and  moulded  articles. 
2470    A.  K.  SEBESTENG.      Making  walls,  buttresses,  pipes, 

channels,  canals,  funnels,  facings,  and  other  sections 

of  ferro-concrete  and  scaffolding  columns,  ribs,  and 

frames  for  carrying  out  the  same.* 
2478    G.  H.  TRUXELL  and  J.  McP.  BURGET.  Concrete 

wall-forming  machines.* 
2485    F.  R.  THOMA.    Grinding  and  polishing  natural  stones 

and  artificial  cement  stones. 
2505    C.  COLLIER  and  A.  COLLIER.    Throating  plane  for 

making  plain  and  moulded  grooves  in  wood. 
2512    W.  TURNPENNY.    Sash  fasteners. 
2531    J.  E.  SMITH.    Fastenings  of  windows  and  doors. 
2601    T.  E.  WAYNE.    Lock  fastenings  for  window  sashes. 
2731    S.  H.  SERSHALL  and  G.  F.  SERSHALL.  Spring  binge. 
2762    R.  MARTINIUS.  Partitions. 
2771    C.  MADDOCKS.    Scaffolding  structures. 
2783    J.  H.  KEFAUVER  and  D.  E.  KEFAUVER.  Lime 

distributors.* 

2791    J.  M.  STOCKER.    Drying  of  various  substances  such  as 
clay. 

2847    J.  WATTS.    Clay  excavators. 


Chemistry  and  Photography. 

2304  O.  OBERLANDER  and  THE  ALLIANCE  CHEMI- 
CAL CO.  LTD.  Manufacture  of  ortho,  toluene 
sulpho-chloride. 

2316  W.  T.  LYE  and  E.  B.  LYE.  Dyeing  and  colouring 
chip,  chip-plait,  straw,  and  other  materials. 

2348  J.  Y.  JOHNSON  (Badische  Anilin  &  Soda  Fabrik, 
Germany).  New  derivates  of  aldehydes  and  obtain- 
ment  of  sulphite  salts  in  the  said  manufacture. 

2362  W.  P.  THOMPSON  (W.  A.  Cooke,  jun.,  U.S.A.).  Photo- 
graph and  card  mounts. 

2532  W.  G.  RUMBOLD  and  G.  PATCHIN.  Treating  com- 
plex sulphides  and  oxidised  ores  for  recovery  there- 
from of  copper,  nickel,  cobalt,  zinc  gold,  and  silver. 

2564  J.  TECHERNIAC.  Manufacture  of  sulpho-cyanides 
from  crude  coal  gas. 

2566  A.  ZIMMERMANN  [The  Chemische  Fabrik-auf  Actien 
(vorm  E.  Schering),  Germany].  Manufacture  of 
dialkylated  barbituric  acids. 

2619  A.  GUTENSOHN.  Reducing  metallic  oxides  and  their 
combinations  to  metal. 

2666  H.  E.  NEWTON  (Farbenfabriken  Vormals  F.  Bayer  & 
Co.,  Germany).  Manufacture  of  pyrimidine  deri- 
vatives. 

2711    A.  LODGE  and  H.  BARKER.    "Padding"  machines 

for  dyeing  and  like  operations. 
2787    F.  MAYER.    Preparing  diethylmalonylured.* 
2811    F.  R.  CASS.    Dyeing  woven  fabrics. 
2837    S.  HILGERS.    Soaking,  washing,  and  bleaching  linen. 
2840    G.  PETTI  GREW.      "Self-discharging"  saturator  for 

sulphate  of  ammonia  and  other  salts. 
2855    W.  HORSEMAN.    Folding  frame  to  attach  to  ordinary 

gas    brackets    for    holding  photographic  printing 

2873  J.  R.  GREENWOOD  and  J.  M.  HARPER.  Mechanism 

for  dyeing.* 

2874  A.   J.   BOULT   (A.  Lippert,  Germany).  Photographic 

shutters.* 


Coin  Freed  Mechanism  and  Cash  Register,  etc. 

2603    T.  GRIFFITHS.    Coin-freed  mechanism. 
2610    J.  W.  SMITH  and  H.  DAVIS.    Differential  wages  and 
premium  calculator. 
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2719  J. 


MOORE.    Child  and  adult  money  box 
2.39    M.  PIONZIO-CAVAGNINO.    Machine  "for  registering 
commercial  transactions  by  double  entry.*  "J 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 
'^T^'ivt  Drivinff  gear  of  cycles. 


2534 

M 

2596 

L. 

2615 

W 

2656 

H. 

2737 

E. 

2856 

C. 

cycles . 


supporter  for 


2789 


2858 
2862 


carriages. 


21i68 
2299 
2310 

2328 
2339 
2341 

2342 

2351 
2366 

2387 


2426 
2432 
2474 
2475 

2490 


of 


2506 
2529 


SIMESTER.  Cycles 
ROBINSON.  Motor 
iPHENSON.    Cycle  stands  on'rests.* 

Electrical. 

VaculEinSR*(T"e  Natl°nal  ElectHc  Co->  U-S-A.) 

W         S  SOtt^F.  ^eating  Wat6r  Metrically.* 
TT    tpttwto801,-    Electnc  machines.*  3 
■  dyn™  HILL'    *******  gear  for 

H-  SEE™  aUd  R"  N"  LUC0-    ^-tric  lighting 

P    HSREI?F  APParatus  for  telegraphic  purposes. 

turbines  *    G°V€rnm?  "'echanisms  for  elastic  fluid 

MM    WAHKHEMACTKEt°R;-  Electrical  switcbes. 

?ie*?cA™oJtaTtmg  aDd  C°Dtro1  of  direct-current 

H    DOWE?NA^D;   El8CtricaI  '-stances. 
w    u    Y.tx-    Electnc  systems.* 

^'M    YOUNG1A?-tNeU.traIisin^  Static  electricity.* 
electYr?cUra1fwayi*t0matlC  °f  ** 

machine  wSn         lMnhW  the  dynamo  electric 

elecWcTramcarl  M'   GA™'    ^  ^  * 
•  TWEEDALE  and  S.  TWEED  VLF       sw  ■  + 
motions  for  drawing,,  ^^J^gffi-g. 

■  ^SLJSf  at-*  -  -r  Wei 
A.  CHANDLER  and  B.  BONNLKSFN  wr„>  •  i 
regulation  of  clocks  JNiiiSEN.  Electrical 

O    fSpF  Electrical  connections.* 

n    U^n^ppaSus  ^   M"   L°DGE-  Electric 

^  S^pip^011  »  «"  electric  con- 

TIHEL|IBTT?E<RW  J^opolar  ^jnamo,. 
iHE  BRITISH  THOMSON-HOUSTON  CO  I  Tr>  m 

General  Electric  Co     TT  <s  \\™   I  ■'      D'  (Tlle 
H.  H.  BERRY  and  S   M   ft  4'at  swit<*es- 
A.   SCHOELLER    EW^n  '■    V       Fusible  cut-outs. 
_    v    explosion  motors*  lgmtl°n  arra^ements  for 

S   J:  g;  CAX^E^W  lamP^lders. 
2673    G.  C   PRICKFR     P  °-  i^*61- 

elecS  St  and  breaki*g  of  an 

systems.  u.q.a.j.    Electric  signalling 

' "  ^iS^rrfa^-  EE^  ™  F^  *  <4 

UA?SL^  MTT.   M««£actnring  Co., 
J.  E   FARmtttj      7"£ole  controller.*  b 
H.  Si  MARTEN^  ^u 3BC-  FARMER.    Alarm  system, 
ductors  Runl»ng  and  insulating  electrical  con- 

A'  iectricTHuSN  and  G-  °-  EIjLIS.  Distributing 

„  JcabBeEAYER  and  E-  A    CLAREMONT.  Electric 

-'49    p.  BILIOTTT      i  ■ 

device  fil'    {lme  element  maximum-current  thermal 
2766    C  r   2?Tnn  cut-outs  and  ilrrms.  tnermai 
G-  MAJOR   F.  C.  STEVENS,  and  P  H  STFVFNS 
2777    T  w  ^  and  etches  for  lifts  VBNS- 
-'77    J.  W.  FOWLER.    Electric  belts  * 


2533 
2545 


5  P. 


2554 
2559 

2579 

2581 
2586 

2607 
2628 


2691 

2692 

2693 

2708 
2723 

2742 

2747 


THE  BRITISH  THOMSON-HOUSTON  CO  T  TTi 
(General  Electric  Co.  USA)  P,nfLt  ,  ' 
for  electric  circuits         u-h-A->-    Protective  devices 

L'    whBefsDfE0RI)'l     ^tomati<=  lubrication  of  trolley 

E.  wJLSON^nd^W^H  ^SoN  ^ 

and  watt  hour  meters  N'    Electrostatie  watt 

,Tr^rE1SL£-' 
SIEMENS  BROS    &  CO    T  tti       j  r,  t. 


2270 
2277 


Engineering-  and  Mechanical. 


2352 
2363 

2379 

2383 
2395 

2415 
2418 
2431 
2435 
2437 

2439 
2440 
2442 

2452 

2459 
2468 

2476 
2482 

2466 

2489 
2500 
2522 


2538 
2562 
2571 

2614 
2620 
2625 


2630 
2636 


2646 
2647 
2648 

2657 
2662 

2667 
2675 
2683 

2745 


J"  nrvTNm?RGA,  Eatcbet  trench. 
J.  UUNLOP  and  KYNOCT4  T  tti     t  -.  ■ 

water  or  other  liquids  Llttlng  imd  tWcing 

J'  P-  T,  v^C0CK-  Wrenches.* 
J  "  HTT SSPV  Adjustable  spanner. 

o?lSpEY'    F1°at  ValveS  aud  d— «  -d  other  cocks 
f  ™MPLE.    Rock  drills.* 

The^'  ^  T'  PEARSON.    Carriers  for  pipes 

^  ^/haSe11!,  ^  -d  d^ 

R-AWcglDFR^AN'-    D-etan  cutters. 

Tn"  77,.A1H-    Swivel  lomt. 

D  BL4CK     nURN'    ?Bitch  bIock  ^  tow.ng  block 
A'  CRATP'  m  -i    °r  blts     r  d,ill^&  holes,  iri  rocks 

n2chiSe0rJLIN^      Vanable     *Peed     faring  for 

E    A    MUNN     n  f'       Utcl  meclianism.*  1 
and  cZS*  ^  "  ^  mechanism  for  hoppers 

F'   w^eelf  etf ^  drC88ers  tor  grindstones,  emery 

J.  L.  HULL  and  E.  T   4oEU¥n     x>  l-  , 

collar*  muKjjAJND.    Pneumatic  horse 

w  w  °,^ED-  Governors.* 

MayhnEAfoLEY  <TllC  B0St°n  Viblati0"  Co.,  U.S  V  ) 
t    tvttt^^I  e  for  compressing-  air*  u.o.a.;. 

I*  TBES^^-    AxIe  lubricators. 

ing  signal"    ^  C0'«m«Hicating  f„g  aild  war£. 
paper BAR     P°rtable  die  ^^s  for  embossing  letter 

1:  w0BER?!?fs  ISK    for  ^es. 

F.    E.    fMrS^and^^-T'  fe^  ^ef' 
mechanisms*  rtufthFLL.  Slide-valve 

:S  If -  

*  '  ^  x  ^'  J"11'    A21?16  iron. 

A.  W  LOWDER  (trading  as  F   W  Barker  v  f    >  , 

M    N    RTTfT  1?v        ir    l-i  V.     *  rsaiKei  &  tyO.J  and 

traps^*  KmLEY-      Ventilating  valves   and  sluice 

n'  v  -  ^?LE-    ^uid  pressure  engines 

iwSST.  <A-H-  M°"°-  5"-mo- 

wtS^  5 "  °n  ****  - 
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2754    F.  E.  JORDON.  Superheaters. 

2756  J.  P.  JOHANSSON.  Adjusting  device  for  coppersmith's 
hammers.* 

2759  A.  F.  JEENSTOBERI  and  M.  B.  HOUMOLLER. 
Friction  couplings.* 

2800  O.  E.  MUSCHIK  (trading  as  C.  Bellack  &  Co.).  Instru- 
ment for  vacuum  raising. 

2802  J.  BOWERS,  jun.  Shortening,  cleaning,  and  polish- 
ing knives  and  edge  tools. 

2813  S.  WHITTAKER  and  F.  SAGER.  New  tool  for  cutting 
and  opening  tin  canisters.* 

2817    D.  NIXON.    Screw  adjustable  calipers. 

2826  D.  T.  DEWAR  and  W.  DEWAR.      Ticket  punching, 

indicating,  and  registering  machines. 

2827  H.  J.  BRASHIER.      Ball  or  float  valves  for  water 

cisterns. 

2829  F.  R.  DONISTHORPE.  Mending  card  winding 
machines. 

2843  T.  BAMFORTH  and  A.  ROBERTSON.  Machines  for 
moulding  ships'  side  lights  or  scuttles. 

2851  F.  K.  AKTIENGESELLSCHAFT.  Cooling  crank  pins 
and  shafts.* 

2876  A.  CHAMBOLLE.  Cocks  for  water,  gas,  and  other 
mains.* 


Engines,  Internal  Combustion. 

2279  J.  DUNLOP  and  KYNOCH  LTD.  Internal-combustion 
motors. 

2278    J.  DUNLOP,   G.  HOOKIIAM,    and  KYNOCH  LTD. 

Internal-combustion  motors. 
2293    A.  JACK.    Reversing  and  controlling  rotation  in  internal 

combustion  engines. 
2388    R.  C.  PESSELL  and  R.  ORD.    Governing  the  speed  of 

oil  engines. 

2413  A.  S.  BOWLEY  and  J.  P.  BOWLEY.  Control  for 
internal-combustion  engines. 

2421  F.  D.  NORMAN.  Make  and  break  devices  for  internal- 
combustion  engines. 

2492  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).  Internal-combustion 
engines. 

2516  A.  HITCHON,  E.  HITCHON,  J.  R.  HITCIION,  and 
HITCHON  GEAR  &  AUTOMOBILE  CO.  LTD. 
Induction  valve  for  internal-combustion  engines. 

2563  E.  B.  F.  OLAI  and  BROWN  &  BARLOW  LTD.  Car- 
buretters for  petrol  engines. 

2593  F.  MILLINGTON  and  A.  H.  MILLER.  Internal-com- 
bustion engines. 

2600    H.  ROBINSON.    Internal-combustion  engines. 

2627    E.  H.  CLIFT.    Internal-combustion  engines. 

2661    R.  D.  VOLKER.    Rotary  explosion  motor. 

2694  H.  MAILLARD.    Ignition  devices  for  explosion  motors.* 

2695  H.  MAILLARD.    Ignition  devices  for  explosion  motors.* 
2726    C.  J.  B.  SANGSTER.    Internal-combustion  engines. 
2770    F.  W.  HOWORTH  (H.  R.  Jean  and  G.  C.  S.  Philippe, 

France).    Carburetting  air. 
2775    H.  EDMUNDS  (A.  Hayes,  U.S.A.).    Vaporising  hydro- 
carbons. 

2792  W.  H.  BARRETT  and  C.  C.  CARDELL.  Internal- 

combustion  engines. 

2793  M.   CHEVALIER    and    F.    REGNAUT.  Automatic 

igniting  devices  for  explosion  motors. 


Engines,  Steam. 

2329  A.  J.  BOULT  (M.  B.  Mills,  U.S.A.).  Rotary  engines.* 
2356    F.  W.  FLINT  and  C.  M.  YATES.    Steam  turbines  or 

rotary  engines.* 
2525    D.  DEAS  and  A.  DEAS.    Rotary  engines.* 
2796    D.  MORELL.    Packing  discs  for  rotary  engines.* 

2878  W.  B.  SAYERS.    Production  of  motive  power  by  means 

of  rotary  motors  or  turbines. 

2879  W.  B.  SAYERS.    Production  of  motive  power  by  means 

of  rotary  motors  or  turbines. 


Food  Products. 


2317    M.  F.  CHAMBERS.    Cooling  and  aerating  beer. 
2323    J.  SILVESTER.  Beverages. 
2327    R.  WRIGHT.    Aerated  liquids  or  beverages. 
2412    E.  J.  JACOUTOT.    Apparatus  for  use  in  the  manufac- 
ture of  moulded  sweetmeats. 


24.72  J.  B.  CHARLES  WORTH.  Malted  French  coffee  pre- 
pared from  chicory  and  malt.* 

2479  G.  C.  MARKS  (The  Confectioners'  Improved  Machinery 

Co.,  U.S.A.).    Coating  chocolate  candies.* 

2480  G.  C.  MARKS  (The  Confectioners'  Improved  Machinery 

Co.,  U.S.A.).    Candy-coating  machines.* 
2535    W.  H.  YATES,  J.  ROBERTSON  &  SONS,  and  PRE- 
SERVE MANUFACTURERS'  LTD.      Fruit  juice 
products. 

2741  J.  J.  N.  MACKMAN  and  J.  W.  W.  WALKER.  Cake 
bowl  stand,  cake  filling,  and  seating  table. 

2767  N.  W.  C.  NAYLOR  and  B.  S.  NUNN.  Treating  beer 
and  wines. 


Furniture  and  Domestic. 

2273    E.  W.  YOUNG.    Self-closing  kettle  lid  without  a  hinge. 
22i)5    M.   IIARFF.    Potato  peeling  machines.* 
2300    J.  TAYLOR.      Wringing,  mangling,  and  calendering 
machines. 

2305  A.  J.  CRAWFORD.    Biscuit  cutter. 

2306  J.  CHAPMAN.    Wringing,  mangling,  and  pressing. 
2309    J.  G.  LYLE.    Folding  bed. 

2330    W.  S.  IVINS.    Machines  for  icing  cakes.* 
2355    P.  M.  SCANLAN.    Butter  cutters. 

2358    A.  McMILLAN.    Improvements  in  rotable  reading  desks.* 
2365    J.  J.  CRANE.    Ball  castors  for  furniture. 
2.'j71    J.  ELLIS.    Catching  flies  and  like. 
2382    H.  K.  POPE.    Cooking  appliances. 
2385    S.  J.  WHITFIELD.    Metallic  bedsteads. 
2392    O.  HUTCHINSON  and  S.  W.  AMPHLET.    Ovens  for 
baking  bread. 

2419    H.  VENEZI.    Waver  for  waving  or  crimping  hair.* 
2433    E.  M.  HILL  and  T.  BASS.    Tea  pots. 
2469    E.  S.  (wee  Pessel).    Combined  or  convertible  table  and 
desk.* 

2495  G.  HILL.  Automatic  ignition  of  gas  by  an  electric 
current.* 

2497  A.  O.  NEVILLE  and  J.  W.  NEVILLE.    Foot  warmers 

and  Led  airers. 

2498  W.  H.  PEARSON.  Umbrellas. 

2508  C.  POTHERGILL.  Combined  trousers  stretcher  and 
presser. 

2515    W.  E.  LAYCOCK.    Supports  for  bracket  tables. 

2526    R.  CAPSTICK  and  R.  L.  DILWORTH.    Cord  grips  for 

window  blinds.* 
2551    J.  BURNES  and  M.  A.  MILMER.    Roasting  hook. 
2561    J.   TRIPPETT.      Collars  and  hanging  appliances  for 

coats. 

2573  H.  REYNOLDS.    Hook  and  eye  fastening  device. 

2574  G.  A.  FOLKER  (J.  N.  Kukn,  Germany).    Salt,  sugar, 

pepper,  and  like  casters. 

2587  A.  K.  BAYLOR  PATENTS  and  INDUSTRIES  LTD. 

Seats. 

2588  J.  H.  B.  DAWSON.    Ornamental  hair  combs. 

2:>!)i  E.  VINER  and  E.  TRAVIS.  An  adjustable  wall  or 
hanging  easel. 

2598    J.  L.  WILLIAMSON.    A  "bracket  parcel  carrier." 
2604    S.  M.  PATRICK  and  E.  FOLKINER.  Knife-cleaning 
machines.* 

2616  E.  PASHBY,  jun.  Hand  protecting  appliance  for  use 
when  cutting  slices  of  bacon  from  the  piece. 

2680  J.  L.  VERDOODT.  Removing  the  skin  or  husk  of 
almonds. 

2686    EVERED  &  CO.  LTD.  and  S.  EVERED.    Pulley  curtain 

rod  brackets. 
2701    J.  S.  KNIGHT.    Hair  curlers. 

2725  H.  J.  P.  MEREDITH.  Curtain  and  drapery  suspenders. 
2732    S.  H.  SERSHALL  and  G.  F.  SERSHALL.  Drawer 

pulls  and  attachment  plates. 
2743    A.  G.  SHARP.    Fowl  bone  holder. 
2761    J.  C.  COLE.    Wringing  and  mangling  machines. 
2773    E.  H.  DODD.    Sewing  machines. 
2779    W.  J.  SPENCER.    Frying  pans. 
2815    J.  HARROP.    Cot  bed  attachment* 
2869    A.  E.  GARDNER.    Tops  of  tables. 


Hardware. 

2308  H.  BRUCHHORST.    Attaching  spurs  to  heels.* 

2377  W.  WALL.    Don-  bolts. 

2384  A.  R.  T.  RICHARDS.    Hair  pins. 

2386  G.  A.  EDMAN.    Fender  kerbs. 

2390  A.  ELLENGER.    Lids  or  covers  for  kettles. 

2105  C.  E.  LONG.    Latch  or  latch  lock  for  doors,  etc. 

2428  J.  H.  ROGERS.    Nail  extractor. 

2429  J.  H.  ROGERS.    Nail  extractors. 
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2494    J.  BROOKES  and  H.  J.   BROOKES.    Metallic  bed- 
steads. 

2511    J.  S.  ASHBY.  Buckle. 
2640    C.  N.  STEWART.  Buckles. 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

2291  G.  J.  COX.    Gas  griller  and  combination  support.* 

2292  G.  J.  COX.    Atmospheric  gas  grilling  burners.* 

2321  R.  H.   GOODRIDGE.      Burners  for  incandescent  gas 

lighting. 

2322  A.  T.  CARLEY.    Incandescent  burners.* 
2344    M.  M.  BROPHY.    Atmospheric  gas  burners.* 

2403  M.  BRAGG.  Receptacle  for  acetylene  lamps  for  motor 
cars. 

2466    W.  WILLIAMSON.  Lamps. 

2507  W.  BAXENDALE.  Pendant  gas  fittings  for  billiard 
tables. 

2510  J.  McCTJTCHEON.  To  determine  the  presence  of  fire 
damp  (methane)  or  other  light  gas  in  mines. 

2519    M.  LAWTON.    Shade  holders  for  lamps. 

2544    D.  CROWTHER.    Fire  places. 

2546    W.  G.  SEDGWICK.    Ventilating  sidelight. 

2553  E.  HINTON  and  F.  A.  ANDREWS.  Dust  arrester  for 
gas  lamps. 

2558    C.  WINTTON.    Heating  systems  for  vehicles. 
2560    J.  SCHIRRA.  Fire-proof  building  construction.* 
2591    D.  ROBINSON.  Ventilators.* 
2599    G.  P.  GOULD  and  J.  GOULD.  Firewood. 
2622    T.  GRUNDY.    Fire  lighters. 

2652  R.  M.  JONES.  Fuel. 

2653  R.  L.  JONES.  Furnaces. 

2684    THE  CHALK  POWER  GAS  SYNDICATE  LTD.  and 

H.  S.  STONEHAM.    Lime  burning  and  recovery  of 

power  gas  as  a  bye-product. 
2689    G.  BELIN.      Intermittent    illumination    of   signs  or 

advertisements  by  gas.* 
2697    L.  WOLFF.    Inverted  incandescent  gas  lamps.* 
2714    A.  W.  SOUTHGATE  and  F.  SOUTHGATE.  Gas  fittings. 
2718    W.  ROBERTS.      Incandescent    gas    saver    and  light 

expander. 
2733    G.  HELPS.    Gas  fittings.* 

2735    E.  GEORGE.    Inverted  incandescent  gas  burners. 

2740    W.  P.  THOMPSON  (F.  Arnold,  Germany).  Reflectors.* 

2746  N.  H.  WYKES  and  R.  C.  SHARP.  Safety  and  non- 
explosive  lamps. 

2748    J.  F.  ASH.    Ventilating  shafts  and  chimney  tops. 

2751    W.  CHAMBERLAIN.    Policemen's  lamps. 

2778    J.  GREENSMITH.    Protector  for  candles. 

2805  G.  HELPS.  Gas  fittings  and  burners  for  inverted 
mantles. 

2807  J.  G.  BOYTON.    Locking  lamps  to  their  brackets. 

2808  J.  BROWN,  sen.    Chimney  cowl. 
2825   W.  G.  CORSTHWAITE.  Furnaces. 

2830  EVERED  &  CO.  LTD.  and  J.  G.  GRIFFIN.    Stoves  for 

.    drying  japanned  goods. 

2831  R.    HANNAN.      Improving   the    combustion    of  peat 

briquettes. 

2833  H.  LUCAS.    Lamps  for  motor  cars. 

2834  W.  C.  SUTHERLAND.    Prepayment  gas  meters. 


Jewellery,  Clocks,  and  Music. 


[Including  Phonographs,  etc.) 

2324    E.  QUANTRILL.  Gramophones. 

2364    C.  MOLT.    Sounding  arm  for  phonographs,  etc.* 

2391    W.  MASSEY.    Portable  and  folding  stands  for  holding 

sheets  of  music. 
2420    L.  F.  BRENNER  (The  firm  of  A.  F.  Richter,  Germany). 

Brooches,  chatelains,  and  the  like. 
2577    G.   S.  D.  MILNE.      Brush  for  cleaning  phonograph 

records. 

2583  P.  SEILER.    Connecting  calendars  to  clocks 

2584  A.  DAUTMANN.    Adjustable  music  stand. 
2699    A.  W.  TURNER.    Supporting  music  sheets. 

2715    A.  W.  SOUTHGATE  and  F.  SOUTHGATE.  Pendants, 

brackets,  etc.,  for  gas,  oil,  or  electric  lighting. 
2786    A.  FISCHER.  Phonographs. 

2790    C.  F.  STAHLECKER.    Striking  mechanism  for  clocks. 


Leather  Goods,  including  Machinery. 

2446  W.  D.  INIGLEY  and  J.  H.  GAY.  Spring  rolls  for 
leather  splitting  machine.* 

2477    A.  A.  HUTCHINSON.    Hide  working  machines.* 

2578    A.  LEONHARDT.    Boots  and  shoes.* 

2752    F.  PYMAN  and  A.  STERN-ELLREICH.  Straps. 

2755    T.  W.  HILL.    Belts  for  transmitting  power. 

2812    F.  REDDAWAY.    Belt  fasteners. 

2818    A  FORD.    Fastening  for  boots  and  shoes. 

2872  G.  J.  WARD  (trading  as  W.  F.  Coles  &  Co.).  Combina- 
tion lining  form  and  stiffened  heel  piece  for  use 
with  welted  soles  for  making  up  slippers  and  *hoes.* 


l  Medical. 

\  2313    L.  L.  BOSWORTH.    Electrical  dental  furnace.* 
2438    R.  WALKER.    Dental  separators* 


Metallurgy. 

[Including  Rolling,  Braining,  Casting,  etc.) 

2286    A.  ROLLASTON.    Treatment  of  auriferous  refractory  or 
base  ores. 

2337    A.  E.  DE  SOUZA.    Extracti6n  of  metallie  aluminium 
and  its  alloys.* 

2411    J.    H.    GAULT.    Producing  seamless!  hollow  metallic 
vessels 

2632    J.  C.  JOBLING  and  H.  C.  HARRISON.  Burnishing 

tools  for  use  in  electro  deposition  of  metals.* 
2651    J.  T.  TSCHIERET.    Sorter  for  minerals. 
2663    C.  T.  J.  VANTIN.    Welding  of  metals. 
2798    H.  L.  SULMAN,  H.  F.  K.  PICARD,  and  J.  BALLOT. 

Wet  concentration  of  ores  and  similar  processes. 
2861    A.  J.  BOULT   (La   Societe  Anonyme  des   Mires  de 

Borinettes  and  Jfe  Lotti,  France).    Treatment  of  lead 

and  like  ores. 


Optical,  Mathematical,  etc.,  Instruments- 

2303    T.  THORP.  Spectroscopes. 

2521    H.  R.  WADDINGTON  and  I.  H.  PARSONS.  Slide 
rules. 

2635    J.  D.  WALKER.    Straight  bar  eyeglasses. 
2846    C.    WEBB  &    SONS     LTD.     and     H.  MAYBURY 
Drawing  compasses. 


Printing  and  Typewriting. 

2456    M.  VERMOT.    Printing  advertisements* 

2460    R.  C.  ANNAND.    Rotary  web  printing  machines. 

;  >il    A.  McROBBIE.    Securely  holding  down  the  rules  between 

the  columns  of  linotype  slugs  in  printing  machines. 
2768    B.     J.    B.    MILLS    (The  Williams    Typewriter  Co., 

U.S.A.).  Tabulating  devices  for  typewriting  machines.* 
2804    T.    H.    GRIFFITHS.    Seals,  stamps,    and  embossing 

devices. 

2852  J.  Y.   JOHNSON   (Fritz   Carl  Lucke  d'Aix,  U.S.A.). 

Matrices  for  linotype  or  line-casting  machines.* 

2853  J.   Y.  JOHNSON  (-.it/.  Carl  Lucke  d'Aix,  U.S.A.). 

Linotype  machines.* 


Railways  and  Tramways. 

2280    T.  SULLIVAN  and  J.  J.  HOVEY.    Signalling  to  drivers 

of  locomotives. 
2289    J.  M.  KAY.    Audible  railway  signalling  apparatus. 
2298    J.  C.  WHITE:    Automatic  stopping  of  railway  trains. 
2320    L.  RIECK.    Railway  fouling  and  locking  bars. 
2332    E.  H.  JONNEY.    Car  couplings. 

2336    J.DICKINSON.    Slide  magazine  for  railway  fog  signals. 

2353    E.  KING.    Passengers  "stop  train"  signal. 

2376    E.  H.  R.  WILSON.    Brake  for  railway  goods  wagons. 

2378    T.  I.  RUDMAN.    Anchors  for  tramway  rails. 

2447    W.  T.  WATSON.    Life  guards  for  railway  vehicles* 

2488    E.  PECKHAM.    Brakes  for  tramcars. 

2514    A.  J.  PERREN.    To  prevent  trains  running  past  the 

signals  when  the  same  are  set  at  danger. 
2518    A.   BROWN  and  L.  WILLIAM-CROSTA.  Renewable 

lip  check  or  guard  to  tramway  rails. 
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2681    C.  E.  GURR.    Explosive  signalling  apparatus  for  rail- 
ways. 

2690    J.    T.  O'DONNELL    (The    Adam  and    Westlake  Co., 

U.S.A.).    Railway  signal  lamps. 
2698    E.  T.  BURNEY.    Signalling  on  railways. 
2702    THE  WESTINGHOUSE  iBRAKE  CO.   LTD.  and  J. 

W.  CROSS.    Vacuum  brake  apparatus. 
2722    J.    P.   CHITTERDEN.    Moving   and  locking  railway 

points. 

2757  C.  S.  SERGEANT  and  J.  LINDALL.    Railway  vehicles.* 

2758  T.  E.  CLARKE.    Automatic  coupling. 

2760    F.   G.  HILL.    Railway  signalling  apparatus. 

2763    W.   H.   APPLEBY.    Railway  carriage  door  locks.* 

2765    E.  ALLEN   &    CO.  LTD.,    F.    BLAND,  and    W.  E. 

ROBINSON.    Automatic  points. 
2780    J.  LEIGHTON.     Tramway   and    railway    points  and 

switches.* 

2820    W.  WARD.    Permanent  way  rails. 

2822    G.  ELDRED  and  L.  W.  ELDRED.    Railway  signals. 

2839    J.  ECCLES.  Tramways. 


Sanitation- 

{Including  Building  and  Hardware.) 

2284    A.  ELLENGER.    Flushing  apparatus  for  water  closet 

cisterns  and  tanks,  etc. 
2297    R.  EMMETT.  Drains. 

'2315    W.    S.    GRATWICK.    Fog   and  other    signalling  for 
railways,  etc. 

2357    G.  RUHLMANN.    Safety  outlet  for  sewage  pipes. 
2448    A.  WAKEFIELD.    Earthenware  sanitary  pipes. 
2453    E.  ROETHENBACHER.    Sanitary  pan  and  the  like* 
2471    F.  HILTON.    Dust  bins. 
2520    J.  FIELDHOUSE.  Tanks. 

2556    W.  E.  MIKSCH.    Wall  and  like  tiles  or  plates.* 
2605    PILKINGTON'S  TILE  &  POTTERY  CO.  LTD.  and 

J.  BURTON.    Glazed  tiles. 
2626    J.  SOUTHEROT.    Receptacle  for  use  in  supplying  dis- 
infectant to  water  discharges  or  flushes  for  cisterns  of 
water  closets. 

2703  J.  FALTIN  and  G.  HECKE.    Disinfecting  apparatus  for 

"fo:3.rbcirs 

2704  M.  ATTSTOCK.    Operating  clutches. 

2709    J.  GRANT.    Flushing  the  pans  of  water  closets. 
2881    J.  RICHARDS.    Sanitary  dust  bins. 


Shipbuilding  and  Navigation. 

2409  E.  E.  WIGZELL.    Navigational  sounding  instruments.* 

2631  J.  D.  LYNCH.    Ships'  telegraphs. 

2682  B.  C.  T.  E.  BOYESEN.    Mariners'  compass. 

2794  L.  ROBINSON.  Lifeboats. 

2810  E.  WILDE  and  T.  ROWLINSON.    Spinning  mules  and 
turners. 

2824  W.  B.  WHITE  and  A.  JACK.    Loom  stop  motions.* 


Spinning,  Weaving,  and  Allied  Trades. 

2275    R.  C.  LEVESEY.    Warping  machines. 
2272    J.  B.  WHITELEY.      Stop  motion  for  drum  winding 
machines. 

2381  G.  GREAVES.  Improved  picker'  or  improvement  in 
pickers  used  in  looms  for  weaving  for  propelling  the 
shuttle. 

2394  G.  H.  HARDMAN.  Making  up  and  packing  of  textile 
fabrics. 

2410    J.  NELSON.    Loom  selvage  motion.* 

2416    H.  SARAFIAM.    Woven  pile  fabrics.* 

2422    E.  JARDINE  and  H.  LAMBERT.    Combs  and  beavers 

of  twist  lace  machines. 
2443    H.    H.   LAKE    (T.   P.    Farmer,   U.S.A.).  Spinning 

machines  for  yarns  and  threads. 
2445    F.  B.  WOOD,  E.  B.  CROCKER,  and  W.  S.  KILLEY. 

Spools  or  reels.* 
2462    A.  A.  DARTOIS.    Lubricating  mechanism  for  spindles 

of  spinning  machines.* 
2499    R.  HALL,  J.  H.  HALL,  and   O.  S.  HALL.  Quick 

traverse  or  cross-winding  frames. 
2504    A.  PIKE.      Thread    carriers  or    guides    for  knitting 

machines. 

2539  A.  MORRIS.    Cloth  cropping  machines. 

2540  F.  PRESTWICH.      Transportable     pneumatic  cotton 

picking  machine. 


2542  W.  KNOWLES.  Loom  top  motions  and  picking  shafts, 
etc. 

2582    F.  WEVER.    Sewing  elastic  bindings  to  the  edges  of 

elastic  fabrics.* 
2617    S.  SHARP.    Spinning  machines. 

2021  F.  W.  BROWN.  Beater  bars  and  bedplates  of  thresh- 
ing machines. 

2660    R.  ENTYVTSTLE.    Ginning  and  treating  cotton  and  wool. 
2674    C.  A.  B.  PETERSON  and  A.  WHITEHEAD.  Loom 
shuttles.* 

2677    O.  DUMAS.    Spinning  machines.* 

2712  A.  F.  BARKER.  Loop  or  pile  severing  apparatus  for 
wire  pile,  double  pile,  or  any  species  of  loop  or  flush 
pile  weaving. 

2716  THE  BRITISH  NORTHROP  LOOM  CO.  LTD.  (North- 
rop Loom  Co.,  U.S.A.).  Warp  stop  motions  for 
looms  for  weaving. 


Stationery  and  Paper. 

2294  J.  WERMEISTER.  Automatic  selling  apparatus  for 
rjostage  stamps  and  the  like.* 

2360  W.  P.  THOMPSON  (W.  A.  Cooke,  jun.,  U.S.A.).  Scrap 

books. 

2361  W.  P.THOMPSON  (W.A.Cooke,  jun.,  U.S.A.).  Recep- 

tacles for  letters,  invoices,  etc. 

2368  B.  HELWEG.  T-square. 

2369  L.  ROUETTE.    Bill  and  like  files. 
2400    H.  E.  FRANCIS.    Diving  torpedo  boat. 

2457  J.  Y.  JOHNSON  (The  Eagle  Pencil  Co.,  U.S.A.).  Foun- 
tain pens.* 

2483    O.  W ALDER.    Adjustable  support  for  drawing  boards. 
2524    R.  W.  DA  VIES.    Free-arm  drawing  board. 
2609    L.  A.  L.  CLARKSON.    Quickly  opened  string  envelope. 
2612    J.  THOMPSON.    Vacuum  boxes  for  use  in  paper-making 
machines. 

2623  W.  TAYLOR,  J.  I.  JOHNSON,  and  H.  EVANS.  Leaf 
turners. 

2659  D.  H.  GOODSALL  and  R.  H.  LOOSEMORE.  Self- 
contained  automatic  printed  sheet  adjuster.* 

2671  J.  D.  L.  RUE  CO.  LTD.  and  E.  DE  LA  RUE.  Fountain 
pens. 

2687  KENRICK  &  JEFFERSON  LTD.  and  J.  G.  GIFFORD. 

Indexes  for  ledgers. 

2688  KENRICK  &  JEFFERSON  LTD.  and  J.  G.  GIFFORD. 

Cases  for  counter  check  books  and  like  pads  or  blocks. 
2700    A.  J.  BROAD  and  J.  BARBER.    Manifold  order  books. 
2729    H.  EMANUEL.    Top  for  ink  bottles. 
2753    B.  C.  A.  VORSTER.      Damping  and  affixing  adhesive 

stamps. 

2774    P.  COOPER.    Paper-making  apparatus. 


Steam  Boilers  and  Fittings. 

2290  W.  H.  A.  ROBERTSON.      Tubular  boiler  for  motor 

carriages  and  wagons.* 

2408  A.  E.  SHUTE.    Vertical  boilers. 

2430  M.  S.  BELL.    Anti-incrustation  fluid  for  steam  boilers. 

2548  B.  MITCHELL.    Steam  boilers.* 

2568  R.  F.  YORKE.    Steam  generators. 

2618  J.  RILEY.    Water-tube  vertical  boiler. 

2650  W.  H.  HEESON.    Boiler  furnaces. 

2769  R.  G.  BROOKE.  Injectors. 

2781  F.  P.  HUMMEL.    Instantaneous  steam  generators.* 


Toys,  Games,  and  Sport. 

2398  W.  WHITEHEAD.  Children's  picture  books,  kinder- 
garten, or  other  pictures  and  games. 

2597    J.  S.  REA.    Maloch's  patent  fishing  rod  casting  reel. 

2649    H.  DICKINSON.    Coin-actuated  games  of  skill. 

2705  J.  SCHMITZ  and  W.  MULLENDER.  Folding  chair 
for  children.* 

2721    J.  H.  ROGER.    Balls  for  golf,  etc. 

2734    P.  A.  MARTIN.    Playing  balls. 

2750    G.  SCHREINER.    Device  for  certain  games. 

2860  A.  C.  JAQUES  and  J.  JAQUES  &  SON  LTD.  Com. 
bined  clamp  and  gauge  for  croquet  hoops. 

2877    G,  BURTON.    Table  game.* 
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Tyres. 

2281    C.  L.  HARRISON.      Non-skidding  appliance  to  pneu- 
matic tyres. 

2335    H.  A.  ALDRIDGE.    Tool  for  facilitating  the  removal 

of  inner  tubes  from  pneumatic  tyred  wheels. 
2393    T.  GRAVE.    Pneumatic  tyres. 

2407    D.  HARROW.    Tyre  for  motor  cars  and  all  wheeled 
vehicles. 

2454    H.   H.  LAKE   (Eugenio  Contono,    Italy).      Tyres  for 
vehicle  wheels. 

2570    C.  H.  B.  EDENBOROUGH  and  E.  CLEAR Y.  Elastic 

wheel  tyres. 
2592    M.  POLACK.    Solid  resilient  tyres.* 
2633    A.  J.  RICHARDS.    Preventing  side  slipping.- 
2679    E.  W.  FONES.    Detachable  side  slip  preventing  and 

puncture  resisting  tread  for  tyres  of  wheeled  vehicles. 
2685    H.  EDMUNDS  and  W.  G.  WILLIAMS.      Tyres  for 

motor  cars. 
2706    S.  LAWTON.    Pneumatic  tyres. 
2638    C.  E.  NEWTON.    Road  vehicle  wheel  tyres. 
2848    J.  C.  AKERMAN  and  J.  T.  AKERMAN.  Attaching 

rubber  tyres  for  motor  and  other  vehicles.* 

2866  A.  T.  FISHER.    Inflating  pneumatic  tyres.* 

2867  A.  PEUST.    Tyres  for  vehicle  wheels.* 

2870    W.  B.  HARTRIDGE.    Elastic  cushion  tyres  and  rims 
therefor. 


Vehicles,  Wheels,  etc. 

2285    W.  FARRAR.    Vehicle  steps. 

2301  J.  B.  TALBOT-CROSBIE.  Change  speed  gearing  for 
motjr  vehicles. 

2333  J.  D.  S.  SERNE  and  J.  J.  E.  LAFONTAINE.  Self- 

propelled  vehicles. 

2334  J.  S.  FAIRFAX.    Motor  vehicles. 
2367    L.  A.  LEGROS.  Brakes.* 

2370    H.  FASOLD.    Road  vehicles. 

2389    W.  STARLEY.    Wheels  for  heavy  motor  cars. 

2397  J.  C.  BELTON.  Non-buckling  body  for  iron  barrows 
and  tipping  wagons. 

2399  F.  W.  E.  RYDE  and  RYDE  MOTORS  LTD.  A  three- 
point  spring  suspension  for  the  gear  boxes  of  motor 
vehicles. 

2434    A.  CRAIG.    Gear-changing  mechanism. 

2444    L.  E.  COWEY.    Indicating  or  recording  speed. 

2481    E.  PECKHAM.    Axle  journal  boxes. 

2493    A.  G.  DAVIS.    Self-propelled  vehicles.* 

2509    T.  WHITE.    Variable  speed  gear  and  brake  mechanism 

for  velocipedes. 
2517    T.  GARE.    Silent  wheels. 

2528  R.  E.  LEE.  Interchangeable  bonnet  seat  for  self-pro- 
pelled vehicles. 

2530  E.  J.  DE  NORMANVILLE  and  H.  J.  LEE.  Driving 
gear  for  motor  cars. 

2536    G.  H.  MANN.    Motor-propelled  vehicles. 

2547    H.  W.  HALLAS.    Mail  carts  and  perambulators. 

2550    W.  BADGER,  jun.  Sprocket  wheels. 

2552    O.   DAULAUS.    Power   accumulating  brakes.* 

2557  G.  H.  OLLIVER.  Axles  and  driving  gear  of  motor- 
driven  vehicles.* 

2569    R.  M.  RUCK.    Speed  indicators  for  motor  cars. 

2580  W.  V.  TURNER  and  R.  H.  BLACKALL.  Automatic 
fluid  pressure  brakes.* 

2589  H.  H.  WADDINGTON.  Puncture  preventing  and  anti- 
skddding  devices. 

2606    A.  C.  TENNANT.    Wheels  for  vehicles. 

2629    C.  SHAW,  H.  SHAW,  and  A.  SHAW.  Clutch  mechanism. 

2637  G.  L.  LEROY.  Changing  speed  of  automobiles  with 
progressive  speed  and  backward  movement,  without 
escapement  of  teeth  of  pinions.* 

2641  P.  W.  NOBLE.    Hoods  for  road  vehicles. 

2642  P.  W.  NOBLE.    Change-speed  gearing. 

2643  P.  W.  NOBLE,    ilteering  gear  for  motor  vehicles. 

2644  P.  W.  NOBLE.    Motor  vehicles. 

2645  P.  W.  NOBLE.    Clutches  and  brakes. 

2609    W.  P.  WETHERED.    Wheel  rims  for  road  vehicles. 
2696    E.  RAHMANN.    Indicating  the  distance  travelled  by 
vehicles.* 

2707  C.  PAYNE.  Constructing  a  wheel  rim  and  fixing  tyre 
thereto. 

2713    J.  McCONECHY.    Braking  device  for  preventing  side 

slip  and  controlling  the  movements  of  motor  cars. 
2727    J.  W.  ROEBUCK.    Motor  vehicles. 
2744    T.  CROIL.    Motor  vehicles.* 
2782    O.  RICHARDS.    Gearing  for  automobiles.* 
2819    P.  W.  NOBLE.    Clutches  and  brakes  for  motor  vehicles. 


2841  H-  HUNT.  A  device  in  conjunction  with  road  vehicles 
having  pneumatic  tyres,  to  prevent  them  from 
slipping. 


Wearing  Apparel. 

2307    A.  WARN.    Grip  for  ladies'  hats. 

2311    J.  W.  STOCKER.      To  simplify  fastenings  for  wrist 

buttons,  studs,  or  sleeve  links. 
2354    L.  C.  KELLOGG.    Supports  for  hosiery.* 
2396    A.  GOODMAN.    Detachable  moustache  guard. 
2449    H.  BUSSE  and  W.  SCHOW.    Cutting  grooves  in  the 

soles  of  wooden  shoes.* 
2461    J.  BUSER  and  S.  KEISER.    "  Combination  "  garments. 
2502    G.  SHIPLEY.    Combination  scouring  roller  for  boots 

and  shoes. 

2549    A.  VON  HOOM.    Auxiliary  heels  for  boots  and  shoes. 
2572    F.  A.  ELLIS.    Rotary  heels  for  boots  and  shoes. 
2595    J.  B.  HOGAN.    Skirt  supports  and  blouse  stays. 
2602    F.  PEART.    Combination  lasts  for  boots  and  shoes. 
2638    F.  HOM  and  E.  C.  IZOD.    Lacing  and  unlacing  boots, 

shoes,  corsets,  etc. 
2G04    H.   OCLEE.    Skirt  supporting  devices. 
2672    J.  HOLT.    Supporting  goggles  and  the  like  on  a  cap. 
2678    A.  E,  SALT.    Eye  protectors  for  motorists.* 
2724    W.  E.  SMITH.    Corset  steel. 

2832    H.  CHAMANSKI  and  D.  BERTELSTEIN.  Water- 
proof coats. 

2868    M.  H.  GERSTLE.    Hose  supporter  device* 


Miscellaneous. 

2283  A.  McDONALD.  Cutting  and  granulating  apparatus. 
2276    C.  E.  LONG.    Boxes  or  containers  for  holding  matches, 

cigarettes,  cards,  etc. 
2274    C.  E.  LONG.    Holding  the  ribs  of  a  closed  umbrella 

close  to  the  stick  or  handle  part. 

2287  F.  PAYTON.      Connecting  union  for  beer  taps,  hose 

pipe,  and  the  Hie. 

2288  W.  J.  FLEMING  and  R.  H.  GALE.    Trawl  fishing  nets. 
2314    M.  F.  CHRISTENSEN.    Making  rounded  bodies.* 
2319    W.  B.  LAITWOOD.    Boot  tree. 

2325    E.  G.  BATES.    Perforating,  embossing,  and  indenting 

2338    F.  W.  HOWORTH  (The  Raime  Paper  Goods  Co.,  U.S.A.) 

.    Paper  receptacles  or  pouches  for  cigars. 
2343    K.  HEINTZ-EL  and  E.  CRAMER.    Improving  gypsum 

morta  and  utilising  dead-burnt  gypsum.* 
2346    KASHO  TSUJI.    Producing  efflorescence* 

2349  IMPERIAL  TOBACCO  CO.   (OF   GREAT  BRITAIN 

and  IRELAND)  LTD.  and  W.  T.  CONN.  Adver- 
tising boxes.* 

2350  THE     IMPERIAL    TOBACCO     CO.     (OF  GREAT 

BRITAIN    AND    IRELAND)    LTD.    and    W.  T. 
CONN.    Making  displays  of  boxes  in  shop  windows.* 
2359    W.  P.  THOMPSON    (W.    A.    Cooke,    jun.,  U.S.A.;. 

Receptacles  for  vertical  filing  of  letters,  documents, 
etc. 

2372    G.  ULLRICH.    Cooling  fluids.* 

2374  F.  HABICHEB.    Show  cases  on  boxes. 

2375  R.  E.  PHILLIPS  (W.  E.  Coleman,  U.S.A.).  Tobacco 

cartridges  for  pipe  bowls. 
2404    W.  T.  JOHNSON.    Sifting  shovel. 

2406    J.  W.  CLARKE.    Health  grit  tablets  for  hanging  in 
bird  cages. 

2423    S.  E.  YOUNG   and  J.   H.   BEAMISH.  Box-covering 
machines. 

2441    J.  R.  HUNTER.    Treating  bone.* 

2450  J.  WALTON  and  C.  BAUER.    Measuring  liquids. 

2451  J.  L.  CRAWFORD  and  F.  BARNES.    Receptacles  for 

vending,  advertising,  or  other  purposes. 
2455    J.  R.  HUNTER.    Treating  bone.* 

2463  A.  PIVA.    Treating  leucite  and  substances  containing 

the  same. 

2464  A.  C.  L.  J.  CORDONIER.    Hothouse  for  plants  with 

flexible  stems. 

2473    A.     CUSTANCE,     A.     STEER,     and    J.  BARRY- 

O'CALLAGHAN.  Fountain. 
2484  'E.  C.  KAUFMANN.    Rest  for  the  aiming  drill. 
2491,   THE    BRITISH   THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).    Thermal  cut-outs  oi 

fuses. 

2496    G.  ROSE.    Revolving  brush  for  cleaning  pipes. 
2501    J.  HODGKINSON.    Atmospheric  vent  peg. 
2503    F.  E.  FREEMAN.    Combined  dog  collar  and  lead. 
2513    J.  R.  MUSGRAVE  and  H.  T.  MUSGRAVE.  Bakers' 
ovens.* 
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2543  S.  E.  YOUNG  and  J.  H.  BEAMISH.  Box-making 
machines. 

2555    T.  MEACOCK  and  O.  J.  MEACOCK.    Exhibiting  and 

storing  goods. 
2565    J.  A.  LLOYD.    Covers  for  tins  and  canisters. 
2567    E.  W.  BARKER  (Erlanger  and  Co.,  Germany).  Cases 

for  cigars  and  cigarettes. 

2575  R.  R.  GUBBINS.    Treating  rubber  waste. 

2576  P.  BENDER.    Automatic  animal  traps.* 
2585    E.  BONN.    Dry  air  cooling  room.* 

2608    D.  LEWIS.    Wells  and  shafts  of  mines.* 

2624  G.  W.  COOKER  and  H.  KEENE.  Mechanically  con- 
veying, elevating,  grinding,  dressing,  or  boiling,  or 
sieving  and  sacking  whiting  or  like  minerals. 

2634    W.  BISHOP.    Enamelling  oven. 

2654  O.  REIN  HERZ.    Treatment  of  earthy  materials  for 

increasing  their  specific  gravity. 

2655  C.    A.    R.    STEENSTRUP    and    A.    S.  GRUMMI- 

REGENER  ATIONS-SOCIETET  (System  Resen 
Steenstrup).    De-vulcanising  india-rubber. 

2665    J.  J.  HERSCHE.    Fastening  and  stretching  ropes.* 

2668    C.  J.  HORNSEY.    Chopping  and  cutting  blocks. 

2670  N.  M.  MATTHERY.  Menu  and  name  tablet  and  stand 
for  table  use. 

2676    C.  B.  WATTLES.    Floor  dressing  machines.* 

2710   J.  B.  A.  CLARKE.    Coal-cutting  machines. 

2720    J.  C.  DOBBIE.    Azimuth  instruments. 

2736    W.  A.  BOYLE.    Tobacco  pipes. 

2738    J.  W.  FREE.    Malting  apparatus  with  earth  well  for 

cooling  the  air. 
2764    H.  LEWIS.    Plug  tap  for  beer  barrels. 
2481    G.  E.  McVEY.    Crates  and  boxes  and  fastening  devices 

thereof.* 

2784  E.  FISET.    Bell  tents. 

2785  E.  FISET.    Convertible  officer  tents. 

2795    G.  MITCHELL.    Generating  steam  from  hot  slag.* 
2797    S.    E.    YOUNG    and   J.    H.   BEAMISH.  Boxmaking 
machinery. 

2799    O.  BRIEDE.    Pilger  rolling  mills.* 

2801    F.  C.  LYSTER.    Cases  for  cigars  and  cigarettes. 

2806    T.  B.  HAIGH.    Double  loop  rope. 

2828    A.  LAVERY.    Construction  of  razors. 

2835    J.  BALDAUF.    Stencil  holder. 

2842    R.  WINTON.    Swivelling  of  windows. 

2844  W.  SOMMERS,  jun.    Boot  polishers. 

2845  C.  WEBB  &  SONS  LTD.  and  H.  MAYBURY.  Lead 

pencil  sharpener. 
2849    E.  H.  JONES.    Metal  panels  used  for  coach  work  and 
"tliG  like 

2856    E.   O.  DROGSETH.    Impregnation  of  wood. 
2863    I.  A.  HATTERSLEY.    Cover  and  fastening  for  milk 
churns. 

2865    A.  E.  FREETH.    Nose  bag  for  horses. 
2875    W.  P.  THOMPSON  (The  Saginary  Match  Co.,  U.S.A.). 
Lucifer  matches. 


THE  SOCIETY  OF  ENGINEERS. 


The  first  ordinary  meeting  of  the  Society  of  Engineers  for  the 
present  year  was  held  on  Monday  evening,  February  6th,  1905, 
at  the  Royal  United  Service  Institution,  Whitehall.  Mr.  D.  B. 
Butler,  the  president  for  1904,  first  occupied  the  chair,  and 
presented  the  premiums  awarded  for  papers  read  during  that 
year,  viz.:  The  president's  gold  medal  to  Mr.  William  Edward 
Storey  for  his  paper  on  "  Condensing  Machinery  ";  the  Bessemer 
premium  of  books  to  Mr.  R.  G.  Allanson-Winn  for  his  paper 
on  "Deep  Sea  Erosion  and  Foreshore  Protection";  a  society's 
premium  of  books  to  Mr.  A.  S.  E.  Ackermann  for  his  paper  on 
"  British  and  American  Coal-cutting  Machines  ";  and  a  society's 
premium  of  books  to  Mr.  Frank  Latham  for  his  paper  on 
"  Some  Recent  Works  of  Water  Supply  at  Penzance." 

The  thanks  of  the  society  were  also  accorded  to  Mr.  H.  C. 
H.  Shenton  for  his  paper  on  "  The  Latest  Practice  in  Sewage 
Disposal";  to  Mr.  Percy  G.  Scott  for  his  paper  on  "Railway 
Surveys  and  Design  in  New  Countries";  to  Mr.  James  Thame 
for  his  paper  on  "  Recent  Developments  in  Crushing  and  Con- 
centrating Machines";  and  to  Mr.  Perry  F.  Nursey,  past- 
president  and  secretary,  for  his  "  Jubilee  Retrospect,"  being  a 
brief  history  of  the  society  from  its  inception  to  date. 

Mr.  Butler  then  introduced  the  president  for  the  present 
year,  Mr.  Nicholas  James  West,  to  the  meeting,  and  retired  from 
the  chair. 

In  his  address  the  president  dealt  mainly  with  the  mechanical 
side  of  engineering.  He  first  gave  an  historical  account  of 
Cornish  pumping  engines,  tracing  their  gradual  development 
at  the  hands  of  Savery,  Newcomen,  Trevithick,  Watt,  Horn- 
blower,  and  Woolf,  and  describing  the  inventions  and  adaptions 
ol  those  pioneers  of  steam  pumping  engines.  It  was  not  until 
1780  that  rotary  motion  was  obtained  from  the  steam  engine 
by  means  of  a  crank.    Watt  objected  to  the  use  of  his  engine, 


if  the  crank  was  attached  to  it,  and  invented  the  sun  and 
planet  wheel  in  place  of  the  crank.  In  1837  Cornish  engines 
were  first  introduced  for  pumping  water  for  the  supply  ol 
London  at  the  East  London  Waterworks.  One  was  purchased 
in  Cornwall  having  a  90  in.  cylinder  and  a  10  ft.  stroke.  It 
worked  most  economically  fcr  twenty-five  years,  and  was  only 
removed  when  the  pumping  works  were  closed  in  1892.  This 
class  of  engine  is  extensively  used  by  the  large  London  and 
ot  her  water  companies. 

The  president  then  referred  to  the  Severn  Tunnel  pumping 
plant,  which,  he  observed,  was  the  largest  pumping  plant  ol 
which  he  knew.  It  is  installed  at  each  side  of  the  Severn 
Tunnel  on  the  Great  Western  Railway.  It  is  entirely  of  the 
Cornish  type. 

The  engines  and  pumps  have  a  total  pumping  capacity  of 
66  million  gallons  in  24  hours.  The  quantity  dealt  with  under 
ordinaiy  circumstances  varies  from  16  to  34  millions.  The 
president  observed  that  he  was  connected  with  that  installation 
from  commencement  to  finish,  a  period  of  about  thirteen  years. 

Referring  to  the  growth  in  size  of  steamships,  he  observed  that 
the  greater  relative  economy  of  motive  power  to  burden  in  large 
vessels  had  contributed  largely  to  the  increase  in  dimensions, 
which  was  still  proceeding,  and  in  the  competition  for  ocean 
freight  the  large  cargo  steamer  had  easily  taken  the  lead,  the 
differentiation  of  the  cargo  and  the  passenger  steamer  becoming 
more  pronounced  every  year.  In  the  early  sailing  vessels,  the 
ratio  of  length  to  beam  was  almost  always-  included  between 
3  60  and  3'80.  Some  of  the  fastest  were  of  a  length  equal  to 
five  times  the  beam ;  and  in  the  last  wooden  trans-Atlantic 
steamers  the  ratio  of  length  to  beam  reached  seven.  At  the' 
present  day,  with  steel  construction,  the  ratio  had  increased 
to  ten  and  eleven,  the  limit  being  found  in  the  increased  tendency 
to  vibration,  which  was  injurious  to  the  hull,  and  discomforting 
to  the  passengers. 

The  machinery  of  Hie  earli3st  steamers  operated  at  very  low 
steam  pressures,  and  weighed  about  1,700  1b.  per  horse  power. 
As  late  as  1860  the  weight  was  as  high  as  1,0001b.  per  horse 
power.  At  the  present  day  the  weight  of  the  propelling 
machinery  in  mail  steamers  is  about  5001b.  to  6001b.,  and  in 
cargo  steamers  about  4501b.  per  horse  power.  Thus  there  has 
been  a  reduction  in  weight  to  one-third  or  one-quarter  that  of 
fifty  years  ago.  In  torpedo-boat  work  the  reduction  has  been 
carried  still  further. 

Referring  to  the  economy  of  the  marine  engine  of  the  present 
day  over  that  of  the  earlier  types,  the  president  pointed  out  that 
the  steam  turbine  would  seem  to  lend  itself  to  still  further 
economies.  Steam  turbines  direct  coupled  to  multiple  centri- 
fugal pumps  were  raising  400  to  600  gallons  per  minute  against 
a  head  of  more  than  700  ft.,  with  a  steam  consumption  of  less  than 
30  lb.  per  horse  power  hour  measured  in  water  lifted,  including 
turbine  losses,  as  well  as  pump  and  pipe  resistances.  Fan  blowers 
driven  by  steam  turbines  were  in  use  for  supplying  air  to  blast 
furnaces  under  a  pressure  of  5  lb.  per  square  inch  at  a  rate  of  100 
cubic  feet  per  second,  with  a  total  combined  efficiency  of  40 
per  cent.  Those  results  showed  that  the  steam  turbine  offered 
possibilities  far  beyond  those  of  its  own  economy  in  steam  con- 
sumption. 

In  conclusion,  the  president  observed  that  the  slow  progress 
of  the  marine  steam  turbine  at  a  time  when  the  turbine  was 
making  such  rapid  strides  on  land  seemed  rather  remarkable, 
but  the  experience  with  it  up  to  10,000  H.P.  in  ships  of  moderate 
as  well  as  fast  speed  now  justified  the  anticipation,  guided  by 
theory,  that  the  larger  the  engines  the  more  favourable  would 
be  the  results  as  compared  with  reciprocating  engines. 


To  get  more  Heat  from  a  Radiator.- — There  are  a  good 
many  rooms  where  the  radiator  is  either  too  small  or  the  steam 
pressure  is  too  low  to  maintain  a  comfortable  temperature  in 
severe  weather.  If  the  'tenant  is  enjoying  the  many  advantages 
afforded  by  central  station  electric  lighting  service,  the  matter 
can  easily  be  remedied.  Take  the  fan  that  kept  you  cool  all 
summer  and  set  it  where  it  can  blow  against  a  large  part  of  the 
radiator's  surface.  Turn  it  on  at  slow  speed,  or  at  nigh  if 
necessary,  and  your  cold  room  will  soon  be  thoroughly  warmed. 
The  philosophy  of  the  thing  is  that  steam  at.  a  low  pressure 
carries  much  less  latent  heat  than  steam  at  a  high  pressure, 
and  therefore  warms  the  radiator  so  poorly  that  only  a  slight 
draught  of  air  rises  around  the  pipes,  and  condensation  is  slow. 
With  the  fan  in  operation  there  is  forced  draught  against  the 
radiator  that  conducts  a  great  deal  more  heat  away  from  the 
iron,  cooling  it  so  that  much  more  condensation  of  steam  occurs 
inside  it.  The  heat  thus  snatched  from  the  reluctant  radiator 
is  held  in  the  circulating  atmosphere  of  the  room,  which  is  soon 
changed  from  cold  to  warm  at  a  trifling  cost  for  electric 
energy. — Electric  City. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  follouing  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  March  14th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 

offices  viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,   W.C. ;  IS,  Temple  Street,  Birmingham;  or  30,  Cross 

Street,  Manchester. 


1903. 

26314    GARROWAY.    Manufacture  of  basic  ferric  sulphate. 
1904. 

131  LA  COUR.  Regulation  of  electric  curreuts.  [Date 
applied  for  under  International  Convention,  January 
5th,  1903.] 

The  automatic  regulation  from  a  direct-current  dynamo 
into  an  accumulator  battery,  and  thence  into  a  series 
of  mains  is  effected  by  the  dynamo  being  driven  by  a  con- 
stant driving  force,  which  is  independent  of  the  speed  of 
the  dynamo  by  which  the  dynamo  adjusts  its  speed  to  the 
potential  of  the  battery  in  such  a  manner  that  the  constant 
driving  force  and  the  resistance  opposed  by  the  magnetic 
field  of  the  dynamo  against  the  rotation  of  the  armature 
are  in  balance. 
140    LEE.    Hub  spindles  of  cycles  and  motor  cycles. 

The  hub  spindle  is  provided  with  one  end  detachable 
.  from  the  main  part,  the  detachable  end  having  a  head  or 
flange.    The  inner  bore  has  a  screw  thread  cut  to  take  the 
thread  on  the  spindle,  the>other  end  with  an  outside  thread 
to  take  a  nut  or  step. 
153    KETGHLEY  &  HUTCHINSON.    Apparatus  for  drying 
and  conditioning  grain,  seeds,  malt,  and  the  like 
products. 

NORAVOOD.    Heels  or  soles  of  boots  or  shoes. 
PAFFARD.    Mechanism  for  transmitting  motion  from 
a  shaft  to  a  speed  indicator  or  revolution  counter, 
applicable  chiefly  for  indicating  the  speed  of  motor 
cars  and  tramway  vehicles. 
A  worm  is  clamped  to  the  driving  shaft,  which  "worm 
transmits  the  motion  of  the  shaft  by  means  of  a  worm 
wheel,  bevel  gearing,  and  universal  joints  to  the  indicator. 

228    BROWN.    Sand  moulding  machines. 

A  duplex  fluid  pressure  vibrating  device  is  used  by  which 
the  patterns  may  be  thoroughly  loosened  all  around  in  the 
moulds  in  order  that  the  patterns  may  be  freed  from  any 


207 
215 


clinging  particles  of  sand  when  the  moulds  and  patterns 
are  to  be  separated,  thus  producing  a  clean  mould  without 
the  use  of  stripping  plates. 


219    COLE.    Floor  clamps. 

247    HEWER.    Curtain  or  cover  fastener. 

313    BRITTAN  &  CROSS.    Locking  devices  for  nuts. 

Consists  of  two  washers,  one  being  able  to  turn  on  the 
other.  The  nut  engages  with  projections  on  the  upper 
one,  which  is  itself  prevented  to  turn  by  spring  tongues 


engaging  in  notches  in  the  lower  washer.  The  latter  is 
in  its  turn  locked  by  sharp  projections  cutting  into  the 
metal  through  which  the  nut  is  passed. 

-141  BROOKES  (Hessin).  Means  or  apparatus  for  indi- 
cating musical  time  or  rhythm. 

164  SHIELDS.  Apparatus  for  extracting  or  separating 
water  from  steam. 

The  apparatus  is  made  in  the  form  of  a  tube,  being 
divided  into  longitudinal  compartments  by  a  plate  having 
a  number  of  openings,  with  baffles  arranged  above  them. 
The  water-laden  particles,  in  passing  through  the  tube, 


are  caught  by  the  baffles,  and  directed  to  the  openings. 
The  water  is  drawn  off  by  a  conduit  as  shown,  the  steam 
passing  away  by  the  conduit  in  the  uppper  part  of  the 
tube. 

465    SHIELDS.    Steam  traps. 

The  water  outlet  valve  is  connected  with  a  float,  which 
is  raised  by  the  water  collected  in  the  chamber  to  open 


the  valve.  The  valve  spindle  is  connected  by  levers  to 
another  valve,  so  arranged  that  the  pressure  on  the  outlet 
valve  is  balanced  by  the  pressure  on  the  second  valve. 
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470    GREAVES  &  RIPPETH.    Brake  mechanism  of  rail- 
way wagons  and  trucks. 
Brake  lever  is  connected  to  a  box  normally  in  gear  with 
a  loose  ring  A,  which  can  engage  with  a  fast  ring  B,  so 
that  when  the  lever  is  depressed  the  two  rings  engage,  and 


weigh  shaft  is  turned  and  brakes  ajiplied.  Box  is  then 
thrown  out  of  gear  by  means  of  an  auxiliary  lever  C,  so 
that  brakes  are  kept  on.  Box  is  returned  into  gear  with 
loose  ring  by  means  of  a  suitable  spring. 

505    ANDERSON  &  WILDING.      Self-closing  and  other 
valves. 

The  valve  comprises  a  cylindrical  casing,  having  an  inlet 
and  an  outlet  at  right  angles  to  the  inlet,  an  intervening 
web  being  formed  in  the  casing  to  serve  as  a  valve  seat, 
the  valve  being  kept  against  its  seat  by  the  fluid  pressure. 
The  valve  stem  is  extended  through  the  end  of  the  casing 
through  a  cup  leather  packing,  beyond  which  it  terminates 
in  a  hand  knob. 

551    MELHUISH.    Internal  combustion  engines. 

A  pump  (which  may  be  driven  by  an  eccentric)  is  actuated 
to  create  a  partial  vacuum  for  sucking  oil  from  a  reservoir 
into  a  chamber.    Air  enters  the  pump  and  destroys  the 


iSl/ol, 


vacuum  on  the  out  stroke,  and  is  forced  on  the  in  stroke 
through  the  chamber  to  take  up  the  oil  and  enter  the 
combustion,  where  it  is  distributed  amongst  the  air  already 
in  the  cylinder  to  form  the  combustible  charge. 

552  BASSOMPIERRE  &  DARDEAU.  Microphones  for 
telephonic  apparatus.  [Date  applied  for  under  Inter- 
national Convention,  January  15th,  1903. 


Lamp  black  is  interposed  between  the  surfaces  in  contact 
to  increase  the  electrical  resistance  of  the  parts  in  the 
inoperative  condition. 


623    POTTER.      Percussive   hand    tool    actuated  by  fluid 
pressure. 


H5i 

The  motive  fluid  that  forces  the  piston  forward  is  utilised 
to  return  it,  thus  avoiding  a  second  and  distinct  supply  of 
fluid  for  performing  the  latter  operation. 
637    ROBERT  WATT  &  JOHN  WARD.    Hook  for  holding 

doors  ajar. 
723    POND.    Medicated  tampons. 

849    THOULD.    Horizontal  double  action  lever  pump. 

The  pump  consists  of  a  barrel,  in  which  is  cut  a  slot, 
through  which  passes  a  lever,  which  actuates  the  plunger. 
As  the  plunger  is  worked  to  and  fro,  and  sucks  the  water 
from  the  valve  in  the  end  of  the  barrel,  and  forces  it 
through  a  valve  in  the  top  of  the  barrel  into  a  water 
chamber,  and  from  thence  to  an  outlet. 
942    CHARLES   LYALL    MASON   &   WILLIAM  MUDD 
STILL.    Steam  traps. 
The  valve   seating  is    capable   of  being  moved  by  a 
handle  so  as  to  cause  the  trap  to  be  blown  through,  and  to 


be  turned  to  close  the  trap  at  will  to  facilitate  the  removal  or 
ad  justment  of  the  diaphragm  in  the  case  of  a  diaphragm 
expansion  valve. 
1123    ROBERTS.    Pillow  sling  and  bed  table  combined  for 

invalids  confined  to  their  beds  by  sickness. 
1287    ZAMBAUX  &  ROBERTSON.    Revolving  hair  brush. 
1589    BLANPAIN   &  JASPART.       Universal  machine  for 
shaping,    turning,   polishing,  drilling,   sawing,  and 
similarly  working  materials. 


Machine  comprising  three  tool  holders,  to  each  of  which 
can  be  attached  any  suitable  tool  for  turning,  polishing, 
etc.  These  tool  holders  are  arranged  to  work  horizontally, 
longitudinally,  and  tiansversly,  allowing,  on  the  blocks  of 
material  to  be  worked,  all  operation*  which  may  be  desired. 
2063  NEHMER.  Static  electrical  machines  for  lighting 
gas  and  ether. 
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2210    TYZACK  &  CAUDLE.    Wheel  brakes  for  road  vehicles. 
A  shaft  A  is  mounted  underneath  body  of  car,  at  the 
end  of  which  are  mounted  double  arm  lever  B,  which  are 
attached  by  means  of  short  links  to  brake  straps.  Shaft 


A  is  given  a  slight  rotation  by  means  of  a  swivelling  nut 
and  screw,  which  causes  the  strap  to  close  upon  same  ring 
of  wheel  with  whatever  amount  of  gripping  power  desired. 

2226    BIEKIN,  BIRKIN,  &  ANDERSON.    Lace  and  method 

of  manufacturing  the  same. 
2456    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric  Co.).    Machines  for  treating  filaments  for 

electric  lamps. 

217!)    THURNAUER.    Suspending  gas  chandeliers  or  fittings 
2513    DALES   &   BRAITHWAITE.      Direct  contact  steam 
heating  of  feed  water  of  steam  boilers. 
Feed  water  is  forced  by  a  feed  pump  into  a  heating 
chamber  A,  which  is  in  connection  with  the  boiler  steam. 


The  feed  water  enters  in  a  finely-divided  condition  by 
means  of  a  spray  B,  and  coming  in  contact  with  steam  is 
at  once  raised  to  its  temperature. 
2630    PERKINS.  Vices. 

Movable  jaw  is  carried  by  a  slide  telescoping  within  slide 
A.    Slide  A  has  finely-cut  teeth  on  its  base,  which  lock 


with  teeth  on  an  eccentric  bush  B,  mounted  on  the  bearing 
of  fixed  jaw,  and  is  operated  by  an  horizontal  shaft.  A  fine 
adjustment  of  movable  jaw  is  obtained  by  a  screw  spindle 
working  inside  slide  A. 

2G64  RICHARD  BOTHAM  CALDICOTT  &  THOMAS 
BIRCH  (executor  of  the  '  late  Henry  Jackson, 
deceased).    Tubular  woven  fabrics. 

2911  DAWSON  &  BUCKHAM.  Sighting  apparatus  of 
ordnance. 


2935    DEVONSHIRE.    Linings  for  tunnels,    subways,  and 
lift  shafts. 

Lining  segments  are  made  of  a  curved  metal  frame, 
having,  extending  across  its  convex  face  and  across  a 
portion  of  its  concave  face,  a  network  of  metal  with  con- 


crete  moulded  in  and  around  it  so  as  to  embed  network 
and  leave  side  recesses  for  introducing  the  bolts  for  secur- 
ing segments  together. 

3062    BACON.    Window  curtain  supports  and  hangers 
3104    J.  TYLOR  &  SONS  LTD.,  and  DONNISON  Engines 
for  motor  cars  and  other  purposes. 
On  cam  shaft  a  gear  wheel  A  carrying  governor  balls  is 
mounted  in  crank  casing.    Arms  of  governor  engage  with 
a  sliding  sleeve,  which  engages  with  a  pin  C,  passing 


through  cam  shaft  arid  spindle  B  concentric  with  it,  said 
spindle  being  connected  to  vapour  regulating  device,  so 
that  when  speed  increases  sleeve  and  spindle  move  inwards 
to  an  extent  proportionate  to  speed  of  engine. 
3113    NEAL.    School  desks. 

SPRIDGEON.    Lace  machines. 

WINTER.  .     System  of  draughting  the   patterns  of 

garments,  and  charts  therefor. 
CART  WRIGHT.    Portable  fire  stoves. 
HOLLINGWORTH     (Crompton     &     Knowles  Loom 
Works).    Dobby  or  shedding  mechanism   of  looms 
for  weaving. 

WILKES  &  WILKES.    Canopy  hoods  for  motor  and 

other  vehicles. 
POTTER.    Milling  or  planing  metal  sheets  intended 

for  the  manufacture  of  organ  pipes. 
KEITH  &  KEITH.    Gas  heated  laundry  irons. 
LINES.    Stoneware  pipe  joint. 
Slots  are  provided  on  the  interior  of  the  socket  adapted 
to  receive  wedges  of  bitumen,  so  that  the  pipe  may  be 
lifted  or  adjusted  until  the  interior  of  one  section  coin- 
cides with  the  interior  of  the  other. 
3971    PATTERSON.    Appliances  for  the  carriage  of  a  rifle, 
shot  gun,  or  carbine  when  mounted  or  dismounted. 
4044    O'TOOLE.    Apparatus  for  determining  the  expansion 
or  contraction  of  bodies  such  as  rods,  bars,  and  tubes. 
The  contraction  or  expansion  is  determined  by  means  of 
a  jacket,  which  may  be  filled  with  hot  or  cold  air,  through 
which  passes  the  body,  which  is  fixed  so  that  it  cannot 
expand  downwards.    On  the  top  of  the  body  is  fixed  one 


3282 
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3627 
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3834 
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cud  of  a  spirit  level,  the  other  end  of  the  level  being 
supported  so  that  it  can  be  raised  or  lowered  by  a  micro- 
meter screw,  so  that  when  expansion  takes  place  the  screw 
is  turned  until  the  level  is  again  horizontal,  the  distance 
through  which  the  screw  has  been  raised  or  lowered  giving 
the  amount  of  contraction  or  expansion. 
3737    REUTER.      Means  for  loading  or  charging  cranes, 
elevators,  and  conveyers. 
The  carrying  cradles  A  are  loaded  by  means  of  magnets 
B,  which  are  lowered  to  pick  up  objects  to  be  carried;  they 


are  then  raised,  and  then  swung  over  the  cradle  by  suit- 
able means,  and  then  de-energised,  the  objects  then  fall 
into  cradle. 

4152    HAMMOND  &  ASLATT.    Mechanical  fingers  of  piano 
players. 

4189    FURNEAUX.    Means  or  apparatus  for  ascertaining  and 
indicating  the  rate  of  speed  travelled  by  a  motor 
vehicle  or  of  revolution  of  parts  of  other  mechanism. 
Speed  of  road  wheel  is  ascertained  during  a  pre-determined 
period  of  time  set  by  a  clock  movement.      The  axis  of 
wheel  is  caused  to  rotate  wheel  A,  which  is  carried  on  a 


pivoted   lever  so   that  at   regular  intervals  rotation  is 
imparted  to  spring-controlled  wheels  B,  which  imparts  move- 
ment to  indicating  hand. 
4234    ELPHINSTONE.    Electrical  measuring  and  indicating 
instruments. 

Magnet  pole  pieces  are  affixed  to  one  end  of  a  bracket 
A,  secured  to  the  back  of  the  casing,  such  bracket  carrying 


a  permanent  magnet,  the  arms  of  which  embrace  the  outer 
sides  of  the  pole  pieces,  so  that  all  the  parts  approximately 
balance  about  the  bracket  arms  when  removed  from  the 
casing. 


4242  REID.  Apparatus  for  measuring  the  variation  of  audi- 
tory appreciation  in  cases  of  deafness  and  other 
diseases  of  the  ear. 

4321  ALLMAN  &  WATSON.  Door  closing  apparatus  and 
door  checks. 

4344    READ.    Hot-air  ovens  for  bakers  and  confectioners. 
4376    TOURTEL  and  TOURTEL  MANUFACTURING  CO. 
LTD.    Electricity  meters. 
Consists  of  a  number  of  improvements  in  the  design  and 
construction    of    electricity    meters,    particularly  motor 
meters,  whereby  the  various  parts  may  be  got  at  very 
easily. 

4432    WADSWORTH  &  FAIRBANK.    Self-acting  mules  or 

machines  for  doubling  yarn. 
4458  'HUGHES  (Hill).    Cash  railways. 

4580    BAMBERGER  &  BOCK.    Compositions  for  heating  by 
chemical  re-action  and  means  for  utilising  the  same. 
4G32    BARKER.  Locks. 

4643    LEES,  LEES,  &  LEES.    Wood-working  machine. 
4771    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric  Co.).    Controlling  alternating-current  electric 

motors. 

4787    DETRE.      Apparatus    for    the    dyeing,  mordanting, 
bleaching,  or  other  treatment  of  textile  materials  in 
bobbin  or  like  form. 
4832    SCOTT.    Furnace  fire  bars  for  steam  boilers. 

Fire  bars  of  a  herring-bone  pattern,  and  are  pivoted  to 
bearers  A  in  such  a  manner  that  a  partial  rotation  is 


itasp* 

given  to  them,  for  the  purpose  of  breaking  up  the  clinker, 
and  thus  allowing  a  free  passage  of  air  through  the  furnace. 

4850    SOMERSCALES.      Boat  raising,  lowering,   and  dis- 
engaging gear. 
The  chocks  are  so  constructed  so  that  by  pulling  a  lever 
with  connecting  rods  fixed  equidistant  above  and  below 
the  fulcrum,  and  the  upper  rod  being  connected  to  the 
inner  chock,  and  the  lower  rod  to  the  outer  chock,  they  are 


made  to  slide  simultaneously  in  opposite  directions.  When 
they  are  forced  apart  sufficiently  to  clear  the  boat  they 
can  then  be  turned  down  horizontally,  as  shown  in  dotted 
lines. 

4858    LOCK    (Crump).      Machines  for  cleaning  the  inking 
rollers  of  printing  machines. 
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4907  POPE  &  HUBNER.  Engraved  bowls  or  rollers  for 
producing  a  silkv  finish  on  textile  fabrics  or  paper. 

5022    WOOD.    Cover  for  gulley  traps  for  use  with  waste  pipes. 

5051    BOWIE.    Fishing  rods,  golf  clubs,  and  spear  handles. 

5063  SPENCER.  Construction  of  heel  protectors  for  boots 
and  shoes. 

5076    LAWRENCE.    Sash  balances. 

5095    FITCH.    Lubricating  or  oil  cans. 

Oil  is  discharged  from  reservoir  by  means  of  a  pump  A, 
Oil  enters  pump  by  suction  pipe  B,  and  is  discharged  by 


pipe  C  under  the  action  of  pump  piston,  suitable  valve 
being  provided. 

3118    DOWSING.    Electrical  radiators. 


The  frame  of  electrical  radiator  A  is  hinged  to  side 
brackets  B,  so  that  the  radiator  can  be  turned  into  various 
oblique  positions. 

5119  DOWSING.  Light,  heat,  hot  air,  and  vapour  bath  or 
cabinet. 

5149  LEGGOTT  and  W.  R.  LEGGOTT  LTD.  Shaft 
couplings. 

A  sleeve  adapted  to  slide  freely  on  the  shafts  is  provided 
with  set  screws,  which  press  on  a  key,  which  engages  in 
grooves  of  like  section  cut  in  both  shaft  ends. 

5152  BARKER.  Attachable  rubber  heels  for  boots  and  shoes 
and  similar  wearing  apparel,  and  means  for  adver- 
tising thereon. 

5166    SENIOR.    Wagons  for  military  transport. 

5171  HIGGINBOTTOM  &  LENNOX.  Mincing  or  disinte- 
grating apparatus. 

5216    FRANZE.    Construction  of  button. 

5218    BADGER.    Burning  of  liquid  fuel. 

The  feeder  fires  into  a  conical  circular  tube  A,  preferably 
of  refractory  material,  which  in  turn  fires  into  an  endless 
annular  track  made  up  of  segmental  bricks,   the  inner 


walls  of  the  track  being  formed  of  a  central  tube,  and  the 
bottom  floor  of  broken  refractory  material,  a  flange  being 
.added  to  form  the  base  of  the  furnace.  A  coil  of  tubing, 
which  helps  to  support  the  arched  brickwork,  may  be  used 
for  heating  feed  water  or  superheating  steam. 

5240  WATTS.  Blade  holder  for  that  class  of  devices  that 
are  used  for  automatically  reversing  a  razor  blade 
at  the  end  of  each  pull  of  the  strop  while  stropping. 


5241  SMITH.  Appliances  for  use  in  connection  with  cycles. 
5270    ELPHINSTONE.    Recording  instruments. 

The  recording  paper  A  is  carried  from  its  upper  reel 
down  a  short  B  on  to  a  suitable  drum  provided  with  teeth 
to  feed  paper  forward,  and  then  on  to  another  reel  at 


bottom  of  instrument.    An  opening  is  provided  in  shoot 
so  as  to  permit  of  marks  being  made  on  strip  by  a  pencil, 
which  is  attached  to  the  measuring  instrument. 
5285    EWART.    Combined  towel  airer  and  radiator. 

HO  WORTH  (Soc.  Francaise  de  la  Viscose).  Apparatus 

for  treating  viscose. 
KLUG.    Cloth  drying  machines. 
ROBERTS.    Steam  superheaters. 

Superheating  chamber  is  divided   into  two  parts,  the 
gases  from  furnace  pass  through  flue  A  to  upper  chamber 


5286 

5295 
5296 


superheating  steam  in  tubes,  and  then  escaping  through 
flue  B  to  lower  chamber,  through  which  the  gases  flow 
and  are  conveyed  to  chimney. 
5306    PRESTON  &   ROCK.    Apparatus  for  affording  com- 
munication between  passengers  and  guards,  and  for 
applying  the  brakes  on  railway  trains. 

The  communication  cord  is  connected  to  operate  the 
brake,  and  also  turns  a  disc  at  the  end  of  each  coach. 
The  disc  is  mounted  on  a  shaft,  which  carries  a  switch, 
which  latter,  on  being  operated,  sends  a  current  through 
a  wire  and  rings  a  bell  in  the  guard's  van.  If  Stone's 
system  of  lighting  be  used,  then  the  negative  wire  for 
simultaneously  controlling  a  set  of  lamps,  as  in  9882,  of 
1899,  may  be  employed  to  ring  the  bell  till  the  disc  has 
been  put  in  position  again. 
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POTTER.    Mills  for  grinding. 

CUTLAM.    Pull-over  or  lasting  machines. 

ALTRICHTEE.  Means  for  opening  and  closing  the 
windows  of  railway  carriages. 

HARDIE  &  COOPER.  Protective  devices  for  pneu- 
matic tyres. 


Device  consists  of  a  number  of  overlapping  shields  A, 
adapted  to  be  secured  to  a  leather  band  B,  which  covers 
the  tread  portion  of  tyre,  the  said  shields  providing  a 
flexible  but  impenetrable  sheath. 
5353    STEWART.      Anti-flooding  or  non-return  valves  for 

gully  and  other  sanitary  traps. 
5377    McLAREN.      Dust  screen  for  railway  carriage  and 

other  windows. 
5389    COLES.    Locks  or  latches. 

5418    HARMER.    Pendants  for  coins  and  the  like,  applicable 

to  brooches  and  other  articles. 
5434    ANDERSON.    Window  sash  fittings. 
5446    ALLAN.    Brake  blocks  for  flanged  wheels. 

The  brake  block  is  formed  with  a  recess  near  its  edge 
for  the  reception  of  the  flange  of  the  wheel,  and  is  not 


fa 


liable  to  be  worn  down  by  the  action  of  the  brake,  though 
it  may  be  subject  to  such  action  by  small  cross  web. 
5465    RHEINBERG  &  RHEINBERG.    Apparatus  for  strop- 
ping or  sharpening  razors  and  like  instruments. 
THORNTON.    Photographic  roller-blind  shutters. 
EDSON.  Candlesticks. 

MEUNIER.      Portable   dark  rooms  for  photographic- 
purposes. 

HORTON.  Protectors  for  heels  of  boots  and  shoes. 
EWART.  Base  or  wall  block  to  facilitate  the  erection 
of  electric  light  fixtures  and  provide  better  insula- 
tion at  their  bases. 
BLOXAM  (Cannstatter  Misch  und  Knetmasehinen- 
Fabrik-Canstatter  Dampf-Backofen-Fabrik,  Werner 
&  Pfieiderer) .    Reversible  driving  gear. 


5522 
5553 
5586 
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3682 


Ball  bearings  A  are  so  arranged  that  they  receive  the 
axial  pressure  from  two  opposite  directions,  thereby  reduc- 
ing the  power  lost  by  friction.  One  bearing  receives  pres- 
sure from  belt  pulleys,  and  other  receives  pressure  from 
reversing  lever  B. 
5730  HOWORTH  (Soc.  Franeaise  de  la  Viscose).  Apparatus 
for  the  treatment  of  viscose. 


5738    WHITE.'    Speed  regulators  for  steam  engines. 
5763    GEBUHR.    Ornamentation  of  plaited  narrow  fabrics. 
5833    BEWLEY  &  DRAPER  LTD.,  and  DRAPER.  Com- 
bined ink  reservoir  and  fountain  or  stylo  pen  filler. 
BROOKS.    Hoof  pads  for  horses  and  other  draught 
animals. 

WRIGHT.    Construction  of  billiard  tables. 
BENTALL.    Carburetters  for  petrol  engines. 
Petrol  nozzles    A    are    placed  in  carburetting  passage 
between  air  inlet  and  suction  pipe.    This  passage  is  made 
adjustable  by  means  of  a  sliding  piston  B  operated  by 


5878 

5907 
5916 


the  suction  of  engine  through  the  medium  of  a  piston  and 
lever.  If  speed  decreases,  speed  C  overcomes  suction,  and 
causes  lever  to  push  piston  B  in,  thereby  regulating  spirit 
supply  to  engine. 

6005  CURRAN.  Arrangement  of  the  flues  for  horizontal 
furnaces  for  heating  steel  or  iron  plates  and  angle 
irons. 
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Three  parallel  flues  are   arranged  under   the  heating 
chamber  A,  the  volume  of  each  one  increasing  in  propor- 
tion to  its  distance  from  the  main  flue. 
6062    LAWTON.    Manufacture  of  candle  shade  holders. 
6093    NORTON,  HELLEWELL,  &  HELLEAVELL.  Means 

for  and  method  of  treating  pile  fabrics. 
6172    SOUTHON  &  SOUTHON.    Balls  for  use  in  playing 

golf  and  other  like  games. 
6794    LERCHE.    Apparatus  for  the  manufacture  of  confec- 
tionery. 

6839    JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  azo  colouring  matter  and 
lakes  therefrom. 
BRIEDE.    Rolling  mills. 
GEBUHR.    Narrow  braided  fabric. 
COOPER  &  WALKER.      Means  for  ventilating  and 
humidifying  the  air  of  spinning  rooms  and  other 
apartments. 

WOLFF.    Fans,  fire  screens,  and  table  ornaments. 
HILL.    Chimney  and  ventilator  tops. 
BUBNE  &  AHMED.    Warping  machines. 
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r267    BORNAND.    Electrical  switches. 

The  operating-  handle  has  two  arms  A  provided  with 
openings,    which    engage    with    pins  on  contact  blade. 


Blades  are  suspended  from  arm  by  means  of  a  spring  B, 
so  that  when  contact  is  to  be  broken  tension  in  spring  is 
increased,  and  blade  makes  a  sharp  break. 
8197    BJORLING,  DUKE,  &  OCKENDEN.  Multiple-action 
diaphragm  pumps. 


Pump  cylinders  A  are  provided  with  flexible  diaphragn: 
B,  connected  together  by  a  rod,  which  is  worked  by  a 
rocker  shaft  driven  by  a  suitable  motor. 

8237    WALKER  &  GIBBERD.      Football  boots  and  other 
foot  wear. 

HANSEN,  MULLER,  &  CARLSSON.      Weft  feeler 

mechanism  for  automatic  shuttle-changing  looms. 
GRUSCHWITZ  &  HERMINGHAUS.    Jigger  dyeing 
machines. 

LEWIS,  LEWIS,  &  BOWIE.  Slabs. 
RICHARDSON.    Manifolding  devices. 
AKT.-GES.  BROWN,  BOVERI,  &  CIE.  Apparatus 
for  the  automatic  regulation  of  electric  currents  for 
charging  storage  batteries.    [Date  applied  for  under 
International  Convention,  April  23rd,  1903.] 


8330 

8409 

8837 
9193 
9306 


The  current  passes  in  opposite  directions  through  two 
sets  of  coils  arranged  on  magnets  of  motor,  and  they  are 
adapted  to  be  included  in  or  cut  out  of  circuit  by  a  suit- 
able lever,  or  a  resistance  is  coupled  up  in  parallel  thereto 
in  the  case  of  variation  in  the  potential  at  the  terminals 
or  increase  in  speed  of  dynamo. 

9420    CAVE-BROWNE-CAVE.    Lamp  shades. 
9465    WHITEHEAD.      Device   for    holding   and  displaying 
picture  cards  and  other  articles. 
10352    ROBERTSON  &  ZAMBAUX.    Manufacture  of  brushes. 
10695    HONEYBALL  &  SADLER.    Fire  escape. 
11523    STOFFLER.    Manufacture  of  lime  and  sand  bricks  or 
blocks. 

11534    VAN  GULPEN.    Apparatus  for  cooling  coffee  beans 

and  other  substances. 
11895    WEBER!      Machines    for    embroidering    in  different 

coloured  threads. 
12124    RICE.    Hair  pins. 
13198    CLATDEN.    Hose  reel. 

14403    PRESTON.    Flushing  cisterns  for  water  closets. 


12228    HOPKINSON.      Weighing  scales.    [Date  applied  for 
under  International  Convention,  June  3rd,  1903.] 

To  compensate  for  the  effects  of  variations  in  tempera- 
ture on  platform  lever  A,  a  thermostatic  arrangement  B 
of  bars  is  provided,  the  end  of  one  being  'pivoted  to  a 


projection  on  platform  lever;  the  end  of  other  bar  carries 
the  pivots  of  platform,  so  that  the  errors  which  occur  will 
be  neutralised. 

14378    WILSON.    Engines  driven  convertibly  by  liquid  air 
or  other  motive  agent. 
Consists  in  improvements  in  prime  motors  by  which  the 
latter  may  be  readily  converted  to  the  alternative  use  of 


15359 

15397 
15478 

16097 

16347 

16351 


1 6562 
20467 


liquid  air  without  interference  with  its  alternative  use  as 
originally  designed,  especially  to  the  utility  of  such  motors 
in  submarine  boats  where  ventilation  is  at  times  difficult. 
ENGLEITNER.    Condensers  and  heaters  for  boiler  feed 
water. 

MARTIN.    Invalid  house,  carrying,  or  road  chair. 
HARVEY.    Spittoon  for  railway  carriages  and  other 
conveyances. 

FULCHER  &  MURPHY.      Apparatus  for  excavating 

SANDMANN  &  PALLENBERG.      Means  for  closing 
and  preventing  the  escape  of  gases  from  the  charg- 
ing apertures  of  gas  producers. 
SOC.  ANON.  DES  RIZERIES  FRANCAISES.  Treat- 
ment of  rice  flour  with  a  view  to  its  substitution  for 
various  starches  used  in  sizing  and  finishing.  [Date 
applied  for  under  International  Convention,  August 
1st,  1903.] 
NICE.    Gas  stoves. 
GATES.    Stuffing-box  packing. 

The  packing  consists  of  a  number  of  coned  rings  of 
white  metal,  which  are  in  segments  with  overlapping  ends, 
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Recesses  are  formed  on  the  under  surface  of  the  top  ring 
for  fitting  on  to  projecting  ring  into  the  next  ring. 

18729    TEMPLE.    Pneumatically  actuated  tools. 

A  reciprocating  piston  A  causes  a  column  of  air  to  pass 
to  and  from  the  cylinder  B,  containing  the  piston  which 
operates  the  tool.  A  valve-controlled  passage  connects  the 
two  ends  of  this  cylinder,  and  this  passage  is  closed  after 


'37P9/C4 


both  ends  are  charged,  and  more  air  passes  to  the  bottom 
ends  and  raises  the  piston.  During  the  downward  move- 
ment of  A  the  pressure  below  the  tool  piston  falls,  and  the 
pressure  above  drives  it  rapidly  forward. 

19.580    DUNCAN.    Electric  meters.    [Date  applied  for  under 
International  Convention,  December  29th,  1903.] 

A  watt  meter  is  provided  with  a  current  field  winding 
and  a  rotating  pressure  field  winding,  which  latter  is 
divided  into  armature  coils  with  terminals,  forming  one 
set  of  contacts.    The  armature  and  its  terminals  are  slid- 


able  along  the  shaft  so  as  to  connect  and  disconnect,  and 
a  commutator,  whose  segments  form  another  set  of  con- 
tacts, is  relatively  slidable  thereto  to  connect  and  dis- 
connect the  armature,  and  permit  separation  of  armature 
and  commutator. 
20559    MAXWELL.  Anchors. 


In  an  anchor  having  the  flukes,  arms,  and  shank  box 
cast  in  one.    The  shank  end  fits  within  an  aperture  in 


the  box,  being  pivoted  in  the  head  by  means  of  a  pin  passing 
through  the  whole  length  of  the  head.  Holes  are  provided 
in  the  shank  box  to  drain  the  water  therefrom  when  the 
anchor  is  in  the  hawse  hole. 
20026  BENNETT  BROS.  LTD.  and  KEYNTON.  Paper  and 
other  bags. 

20717    NATIONAL  CASH  REGISTER  CO.  LTD.  (National 

Cash  Register  Co.).    Cash  registers. 
20S14    KRATJSE  &  GRTJDZINSKI.    Coin  freed  alarm  clocks. 
21194    TELLSCHOW.      Adjustable  size  frame  for  machines 

for  the  manufacture  of  envelopes. 
21201    FISCHER.    Motor  cars.    [Date  applied  for  under  Inter- 
national Convention,  June  2nd,  1904.] 
A  four-wheeled  motor  is  constructed  with  small  wheels 
of  equal  diameter,  and  with  a  frame  of  such  a  width  as 
to  all  ow  the  car  to  pass  through  ordinary  size  doors  and 
up  staircases.    The  hindermost  part  of  the  driver's  seat  is 
placed  at  a  height  not  exceeding  45  centimetres  above  the 
ground,  thereby  ensuring  great  stability. 
21759    WHITE,  PRICE,  &  PRICE.  Brakes. 

To  operate  brake  a  friction  wheel,  mounted  on  a  movable 
frame  operated  by  lever  A,  is  brought  into  engagement 


with  a  friction  wheel  mounted  on  front  axis  of  car,  and 
is  caused  to  rotate,  thereby  winding  up  a  rope  attached 
to  rod  B,  which  operates  brake  shoes.  Brake  is  released 
by  a  suitable  spring  C. 

21879    OTHON.    Incandescent  gas  and  vapour  burners. 

21894    GREGORY.    Regenerative  dry  batteries. 

The  usual  dry  battery  is  provided  within  the  casing  with 
a  test  tube  filled  with  water.    When  the  chemicals  become 


too  dry  to  generate  a  current  the  casing  is  given  a  violent 
blow  in  the  vicinity  of  the  tube  to  break  the  latter,  and 
this  allows  the  water  to  escape  to  the  chemicals. 
22014    MARSHALL.    Spring  seats,  mattresses,  bed  bottoms, 
and  cushions. 

22367    WEYMER.      Processes    and    apparatus    for  cleaning 

bottles  and  other  vessels. 
22445    PARR.    Device  for  gumming  and  feeding  paper  blanks 

to  bag-making  machines, 
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21900    DANNEELS  &  EICH.    Carburetters  for  internal  com- 
bustion engines. 


The  control  of  the  fuel  discharge  is  obtained  by  _  means 
of  a  stationary  stopper,  having-  helical  grooves.    The  posi- 
tion of  the  stopper  is  regulated  by  means  of  a  screw 
threaded  stem  carrying  a  milled  head. 
22455    WILZIN.       Device   for  opening'  preserved   food  tins. 

[Date  applied  for  under  International  Convention . 
June  23rd,  1904.] 
22460    KNIPPENBERG,    HAHN,  & '  PRESTON.  Monkey 
or  pipe  wrenches. 
The  nut  or  sleeve  as  made  has  a  portion  of  its  inner 
surface  plain  so  that  when  it  is  desired  to  move  the  nut 


freely  upon  the  shank  the  unthreaded  portion  is  brought 
to  register  with  the  threaded  portion  of  the  shank,  in 
which  position  it  is  held  by  a  pawl. 

22862    GEBHARD.    Insect  catcher. 

23245    LORIA.    Method  of,  and  apparatus  for,  the  continuous 

manufacture  of  cardboard. 
23365    WEBER.    Means  for  propelling  boats. 


23477    COLTON.    Invisible  lacing. 

23545  BARNES  (Marine  Construction  Co.).  Apparatus  for 
cleaning  surfaces,  such  as  those  of  structural  metal, 
by  the  abrasive  action  of  sand  or  like  material. 

23823    FERO  &  HASTINGS.    Steam  engines. 

23870  ROBERTS.  Glazing  bars  or  astragals  for  roof  lights 
and  windows. 

23904  WILKINSON.  Elastic  fluid  turbines.  [Date  applied 
for  under  International  Convention,  November  21st, 
1903.] 

Buckets  of  turbine  wheel  are  formed  separate  from  the 
wheel.  The  wheel  rim  has  shoulders  that  are  undercut  in 
one  direction,  while  the  buckets  have  shoulders  undercut 


By  the  arrangement  of  levers  shown  the  rower  is  enabled 
to  sit  in  the  forward  position  relatively  to  the  direction  of 
Jbhe  boat,  still  obtaining  the  same  rowing  movements. 


in  an  opposite  direction,  so  as  to  lock  with  shoulders  on 
wheel  rim,  the  buckets  being  secured  by  a  block  A  inserted 
between  the  shoulders. 

24136  ANGEL.  Reduction  of  sulphide  ores  and  recovery  of 
the  metals  therefrom. 

24141  HERBST.  Worm  gear  for  driving  experimental  centri- 
fugals. [Date  applied  for  under  International  Con- 
vention, April  23rd,  1904.] 

A  worm  is  driven  by  a  wheel  having  perijjherally  dis- 
posed pins  adapted  to  be  formed  by  a  casting  process. 


The  advantage  is  that  it  is  not  necessary  to  produce  the 
teeth  by  the  moulding  or  cutting  methods,  and  that  it  is 
easier  to  replace  a  pin  in  the  case  of  repairs. 

21200    CLARK.    Electric  switches. 

Comprises  a  chamber  mounted,  pivoted  on  a  standard, 
being  integrally  closed  at  one  end,  and  closed  at  the  other 
end  by  a  cap.    An  electrode  protrudes  through  the  cap, 


and  is  insulated  from  the  chamber.    The  circuit  is  closed 
by  mercury,  which  is  caused  to  roll  from  one  end  to  the 
other  of  the  chamber,  the  latter  from  the  other  electrode. 
21216    CHALLENOR  &  PILLING.      Apparatus  for  securing 
or  locking  and  releasing  simultaneously  the  doors  of 
railway  carriages. 
24234    LE  GOUPIL  &  LE  GOUPIL.    Method  of  making  her- 
metic joints  of  preserve  boxes  and  bottles,  and  of 
coating  the  interior  of  said  boxes  or  of  capsules. 
[Date  applied  for  under  International  Convention, 
November  19th,  1903.] 
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2*337  ZACHARIE.  Water  closets.  [Date  applied  for  under 
International  Convention,  April  27th,  1904.] 

21481  WILHELM1.  Appliance  for  taking  measurements  of 
the  footh  in  elevation  and  in  plan. 

24-505  DE  NAEYER.  Dyeing  or  otherwise  treating  with 
liquor  of  textile  materials  in  rolls,  spools,  and 
cheeses.  [Date  applied  for  under  International  Con- 
vention, November  26th,  1903.] 

24559  YOIGHT.  Locks  and  latches.  [Date  applied  for  under 
International  Convention,  January  19th,  1904.] 

21586  BREJCHA.  Boring  mechanism.  [Date  applied  for 
under  International  Convention,  November  17th. 
1903.] 

Mechanism  for  bore  holes  in  which  the  walls  of  the  bore 
arc  solidified  by  binding  material.    A  weighted  valve  is 


provided  so  that  the  necessary  amount  of  pressure  can  be 
maintained  in  the  bore  hole  for  the  purpose  of  pressing 
the  binding  material  into  the  walls  of  the  bore. 

34649    DAWSON.    Egg  carrier. 

SAMUELSEN.    Instrument  for  drawing  corks. 

ROBERTS.  Seed  planters  or  drills.  [Date  applied 
for  under  International  Convention,  November  25th, 
1903.] 

A  curved  cutter  is  placed  in  front  of  the  tube  for  con- 
veying seed  from  the  hopper,  which  may  be  adjusted  to 


24771 
25257 


cut  the  ground  to  the  desired  depth;   it  is  then  covered 
by  the  coverer,  after  which  the  soil  is  rolled  by  the  wheel 
and  levelled  by  a  levelling  device,  as  shown. 
>293    WILDSCHIODTZ.       Clockwork-operating  mechanism 
for  lighting  and  extinguishing  gas  or  similar  lights 
at  fixed  times.    [Date  applied  for  under  International 
Convention,  June  2nd,  1904.] 


25299  VOLZ.    Water  meters. 

25380  HARTMANN.    Wood  columns. 

25436  WINKEL  &  SIMONSEN.    Folding  brasher 

25485  OPPENHEIMER.    Packing  cases. 

25576  WEGENER.    Nut  lock. 

The  nut  is  provided  with  an  eccentric  recess,  into  which 

a  disc  is  placed,  the  periphery  of  which  corresponds  to 


tin-  screw  thread.  The  parts  are  arranged  so  that  the 
unscrewing  movement  of  the  nut.  causes  the  disc  to  jam. 
The  disc  is  moved  out  of  engagement  by  a  pintle. 

25718    SOCIETE  ANONYME  DES  PLAQUES  ET  PAPIERS 
PHOTOGRAPHIQUES  A.  LUM1ERE  ET  SES  FILS. 

Sensitised  plates  for  a  process  of  colour  photography. 

[Date  applied  for  under  International  Convention, 

January  13th,  1904.] 
25725    TAYLOR.    Yehicle  wheels.      [Date  applied  for  under 

International  Convention,  December  3rd,  1903.] 
25771    ARENDT.    Pump  valves.      [Date   applied   for  under 

International  Convention,  November  28th,  1903.] 

This  pump  valve  is  constructed  of  a  rubber  disc,  into 
which  is  inserted  a  double  cone  of  metal  to  provide  a  bed- 
ring  centre. 

25773  HALL  &  FOX.  Appliances  for  attaching  covers  to 
jugs,  basins,  and  jars. 

25776  DESLANDES.  Expanding  tailor's  bust  or  dummy 
figure.  [Date  applied  for  under  International  Con- 
vention, June  1st,  1904.] 

25850    VVINTLE.    Steering  handles  of  cycles. 

25855    BROOKES  (Gregory).    Gauges  for  fluids. 

The  gauge  comprises  a  vertical  shaft,  having  at  its 
upper  end  a  permanent  magnet  sustained  by  float-guiding 
means,  adapted  to  be  inserted  into  the  water  or  other  fluid 
through  an  opening  in  the  containing  tank.    A  thin  hollow 


float  movable  longitudinally  of  the  shaft  by  the  varying 
depth  of  fluid  rotates  the  shaft  by  means  of  a  spiral  slot, 
and  its  permanent  magnet  thereby  moving  a  magnetic 
needle  over  a  scale. 

25856    BROOKES  (Prior).    Machinery  for  ginning  cotton. 
25868    BOULT  (Macmaster).    Automatic  lids  for  jugs. 
25962    TOOLE.      Cushion  tyres.      [Date    applied  for  under 
International  Convention,  January  2nd,  1904.] 
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25871    FITZGERALD.    Railroad  switches.    [Date  applied  for 
under  International  Convention,  December  23rd,  1903.] 

The  entrance  end  of  the  switch  is  on  the  right  end  of 
the  drawing.  The  rail  is  broadened  as  shown.  When  the 
flange  comes  in   contact  with  the  broadened   part  the 


motion  is  imparted  through  the  axle  to  the  other  wheel, 
thus  directing  the  wheels  on  to  the  switch  rails.  All  cars 
passing  in  the  other  direction  keep  to  the  main  rail. 

25991    IMRAT  (Firm  of  A.  F.  Smulders).    Disintegrator  for 
suction  dredgers. 
The  disentegrator,  which  is  placed  in  front  of  the  mouth 
of  the  suction  pipe,  is  in  the  form  of  a  corkscrew,  per- 


forated to  carry  knives,  and  fixed  to  a  shaft  which  extends 
above  the  surface  of  the  water,  and  there  rotated  by  suit- 
able mechanism. 


25996 


SOC.  ANON.  DES  ATJAOMOB1LES  ARIES.  Steer- 
ing mechanism  Tor  road  motor  vehicles.  [Date  applied 
for  under  International  Convention,  December  9th, 
1903.] 


The  lower  end  of  the  steering  tube  is  provided  with  a 
right  and  left  handed  screw,  which  engage  with  "a  nut 
having  extensions  which  bear  one  on  each  side  of  a  shaft 
connected  to  the  steering  lever,  which  communicates  the 
steering,  a  nut  being  provided  to  exert  pressure  and  take 
up  wear  or  play  by  tightening. 

26150    HALL.    Peripheral  structures  for  wheels. 


To  secure  the  tyre  upon  the  rim  rings  arc  provided,  having 
inturned  ends  to  engage  the  shoulders  of  the  tyre,  which 


26037 
26050 
26084 
26095 
26158 

26157 
26158 
26159 
26164 
26177 


are  strengthened  by  a  series  of  pins,  the  shoulders  being 
pushed  well  under  the  inturned  ends  by  a  series  of  wedge- 
shaped  bolts  engaging  the  flanged  base  portions.  To 
remove  the  tyre  one  of  the  annular  plates  is  provided  with 
keyhole  slots,  so  that  when  the  screws  are  loosened  the 
plate  may  be  removed. 

HERMANN  &  LORENZ.    Lamp  burners. 
BEESLEY.    Single  trigger  double-barrel  guns. 
FRIES.    Machines  for  treating  yarn. 
NEUMANN.    Letter  closing  machine. 
NUSCH    (Couderc).       Apparatus    for  collecting  beer 

drippings. 
NUSCH  (Cotis).    Electric  arc  lamps. 
THOOFT.    Steering  and  braking  devices  for  toboggans. 
STEPHAN  (Schmidt).    Manufacture  of  boots  and  shoes. 
GIBBONS.    Fastening  for  a  door. 
SPALDING.    Automatic  centre  punches. 

The  hammer  of  the  punch  has  a  stem  screw  threaded 
centrally  through  it,  and  extending  outwardly  through  an 
aperture  in  the  end  of  the  handle.    Means  are  provided 


ibiy)/ot+ 

whereby  the  face  of  the  hammer  may  be  adjusted  from  or 
towards  the  inner  end  of  the  punch,-  and  the  blow  of  the 
hammer  varies  at  will  from  zero  to  the  full  force. 

26260    SIPE.    Electric  arc  lamps. 

On  a  suitable  frame  is  supported  an  electro  magnet, 
comprising  an  upper  and  lower  plate,  and  a  spiral  con- 
ductor composed  of  a  flat  strip  adapted  to  elongate  or 


contract  according  as  the  carbon  is  lowered,  discs  of  insu- 
lating material  being  provided  between  the  convolutions 
of  the  coil,  which  is  enclosed  from  end  to  end. 
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26166  CARRE.  Horse  shoes.  [Date  applied  for  under  Inter- 
national Convention,  January  8th,  1904. J 

26193  BROWN  (Warden).  Combined  ventilators  and  sky- 
lights. 

2  5196    KLUGE.    Buckles  for  trousers  suspenders. 

26247    MORGAN.      Manufacture    of   sensitive  photographic 

printing  papers  of  the  class  known   as  self-toning 

printing  out  papers. 

26265  STIMPSON.  Ignition  tube  apparatus  for  internal- 
combustion  engines. 

The  ignition  tube  is  constructed  in  three  axially  aligned 
sections,  the  intermediate  section  being  exposed  to  the 
flame  from  an   atmospheric  gas  burner,  whilst  the  end 


26272 
26279 

26284 


sections  are  respectively  connected  to  the  explosion  chamber 
and  the  atmosphere,  and  coupled  together  to  hold  the 
intermediate  section  so  that  the  endwise  pressure  will  be 
maintained  constant  under  working  conditions. 

26270    BICHARDS.    Hot  air  driers  for  drying  bricks  and  other 
clay  products.    [Date  applied  for  under  International 
Convention,  June  20th,  1904.] 
HARDIMAN.    Cuff  links. 

IIAYNEL.    Permanent  postal  cover  for  books,  pamph- 
lets, and  correspondence. 
KENNARD.    Spanners  and  turn-keys. 

A  spanner  is  constructed  of  a  lever,  the  end  of  which 
is  adapted  to  be  detachably  secured  to  any  one  of  a  number 
of  interchangeable  socket  or  key.  pieces. 

26328  TRIPP,  JACKSON,  &  JACKSON.  Holders  or  cards 
for  displaying  and  storing  articles  and  goods  for 
sale  or  inspection. 

26366  TAYLOR.    Apparatus  for  cleaning  tobacco  pipes,  cigar, 

and  cigarette  holders. 

26367  THOMPSON  (Ges.  fur  Drahtlose  Telegraphie).  System 

of  wireless  telegraphy. 

The  mechanical  vibration  system  is  connected  in  series 
with  a  condenser  in  such  a  manner  that  it  cannot  be 


traversed  directly  by  a  current.  Consequently,  the 
mechanical  vibration  system  is  not  affected  by  the  slower 
alterations  of  the  receiver  resistence. 

26373    PALK,   STADELMANN,   &  CO.   LTD.,  and  FALK. 

Mantle  supports  for  incandescent  gas  burners. 
26379    HTJBBELL.    Billiard  table  cloths.  8 
26393    SIMS.    Trouser  presses. 


26422  PETERSEN.    Egg  cutter. 

26424  PETERSEN.    Carpet  brush. 

26440  BURROUGHS.    Tie  fastener. 

20U8  REID.    Self-adjusting  pump  plungers. 


set 


The  hub  of  the  plunger,  which  is  enclosed  by  a  ring 
constructed  in  sections,  has  a  series  of  pockets  in  which 
aic  located  springs,  which  press  against  the  packing  rings. 

26449    FLYNT  &  MAIDEN.    Insulators  for  electric  wires. 

A  protected  casing  composed  of  similar  sections  of  metal 
loosely  encloses  the  insulator,  a  groove  being  provided 
near  the  upper  end,  corresponding  with  a  groove  on  the 


insulator,  forming  a  locking  means.  Rubber  packing  is 
provided  between  the  casing  and  insulator  to  serve  as  a 
noise  deadener. 

26461    WILSON.    Combined  means   for  filing  and  bonding 
letters. 

26466    W ATKINS.    Railway  rail  joints.    [Date  applied  for 
under  International  Convention,  December  5th,  1903.] 

A  rail  chair,  comprising  a  base  provided  with  down- 
wardly and  inwardly  projecting  flanges,  which  are  adapted 
to  embrace  the  elongated  saddle  plate  placed  on  the 
sleepers ;  also  upwardly  and  inwardly  projecting  clamp 
plates  adapted  to  engage  the  ujjper  face  of  the  rail  base. 

26481    STONE  &  BURROWS.    Devices  for  hanging  meat. 
26487    BOULT  (A.  T.  Hagen  Co.).    Centrifugal  machines. 
26489    O'DONNELL   (Ferguson).      Axle  boxes  for  railway 
wagons. 

The  axle  box  is  provided  with  a  hinged  door,  which  is 
secured  in  its  closed  position  by  means  of  a  metal  clasp 


provided  with  pins,  which  work  in  a  U-shaped  socket,  the 
clasp  exerting  pressure  on  a  cam-shaped  projection  when 
the  door  is  in  its  closed  position. 

26490    HORNIDGE.    Culinary  utensils  and  lids. 
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STEAM     MOTOR     CARS    FOR    THE  GREAT 
CENTRAL   RAILWAY  COMPANY. 

It  may  be  recalled  that  in  addressing  the  half-yearly 
meeting  of  shareholders  of  the  Great  Central  Railway 
Company,  held  at  Manchester,  in  August  last,  Sir  Alexander 
Henderson,  Bart.,  M.P.,  the  chairman  of  the  directorate, 
stated  that  during  the  last  six  months  of  1904  they 
proposed  to  spend  £380,000,  but  that  they  themselves 
would  only  have  to  raise  £230,000  cf  this  amount,  included 
in  which  was  provision  for  a  number  of  motor  carriages. 
Sir  Alexander  Henderson  then  announced  that  some  motor 
vehicles  had  been  put  in  hand  at  their  Gorton  works,  and 
that  they  would  be  placed  on  the  line  very  shortly.  The 
first  of  these  motor  carriages  has  just  been  completed  at 
the  Great  Central  Railway  Company's  works  at  Gorton, 
having  been  erected  from  the  designs,  and  under  the  super- 
vision of,  Mr.  J.  G.  Robinson,  the  chief  mechanical  engineer 
of  the  Great  Central  line,  to  whose  courtesy  we  are  indebted 
for  the  accompanying  photograph.  The  carriage  will 
afford  comfortable  accommodation  for  12  first-class  and  44 
third-class  passengers,  together  with  suitable  luggage 
accommodation.  The  cars  are  61ft.  Gin.  in  length,  and 
are  divided  into  the  following  compartments: — Motor  ; 
luggage ;    first-class ;    vestibule ;    third-class ;  third-class 


other  end  is  supported  on  the  engine  bogie,  and  so  arranged 
that  the  vibrationl  from  the  engine  will  not  be  transmitted 
to  the  car.  The  vacuum  automatic  brake  is  used,  and 
a  hand  brake  in  addition.  The  car  is  electrically  lighted 
throughout,  including  the  external,  leading  and  trailing 
lights,  which  can  be  switched  on  and  off  at  will,  according 
to  the  direction  in  which  the  car  may  be  travelling.  The 
steam  regulator,  whistles,  vacuum  and  hand  brakes  are 
governed  by  the  driver  from  either  end,  and  the  conductor 
may  communicate  with  him  by  means  of  electric  hells. 
Coal  is  stored  in  the  motor  compartment,  and  water  in 
capacious  tanks  suspended  from  the  underside  of  the  frame, 
together  with  the  accumulators  and  dynamos  for  supplying 
the  light,  the  latter  being  driven  by  means  of  a  belt 
running  round  a  pulley  fixed  on  one  of  the  axles.  The 
engine  is  fitted  with  a  vertical  boiler  of  the  multi-tubular 
type,  constructed  of  steel  plates,  with  a  copper  firebox,  the 
boiler  containing  450  tubes  1^  in.  diameter.  The  car, 
the  cost  of  working  which  varies  between  4|d.  and  7d. 
per  mile,  has  within  the  last  few  days  been  submitted  to 
some  very  successful  trials,  journeying  from  Gorton  to 
London  and  back  without  a  hitch,  and  is  shortly  to  lie 
introduced  into  service  on  the  Liverpool  and  North  Wales 
section  of  the  Great  Central  Railway,  on  a  local  service 
between  Seacombe  and.  Wrexham.    These  motor  vehicles 
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(smoking) ;  and  driver's  compartment.  The  first-class 
compartment  is  furnished  with  longitudinal  spring  seats 
and  backs,  upholstered  in  green  cloth  and  finished  in 
walnut  and  sycamore,  the  ceiling  being  of  Lincrusta-Walton 
picked  out  in  gold.  The  third-class  compartments  are 
finished  in  teakwood,  with  matchboard  and  pitch-pine 
panels,  and  furnished  with  transverse  seats,  the  smoking 
and  non-smoking  compartments  being  divided  by  sliding 
dcors.  In  this  class  the  seats  and  backs,  which  are 
covered  in  rattan,  are  reversible,  thus  enabling  passengers 
to  sit  facing  the  direction  in  which  the  car  may  be 
travelling.  Ample  ventilation  is  provided  over  each 
window  and  in  the  roofs,  and  the  passenger  compartments 
are  heated  by  steam  from  the  engine.  Entrance  to  the 
car  is  effected  by  a  centre  vestibule  or  gangway  leading 
both  into  the  first-class  and  third-class  compartments.  This 
gangway  has  been  fitted  with  collapsible  gates  and  provided 
with  steps,  so  that  passengers  may  enter  or  leave  the  car 
from  the  road  level — 'i.e.,  at  places  other  than  the  ordinary 
station  platforms.  These  steps  are  hinged,  so  that  when 
not  in  use  they  swing  back  to  the  width  of  the  ordinary 
footboard,  but  when  required  are  forced  outwards,  being 
actuated  by  means  of  levers  in  the  gangway.  The  car 
ttnderframe  is  constructed  of  steel,  carried  at  one  end  on 
a  carriage  bogie,  the  wheels  of  which  are  cushioned.  The 


of  the  Great  Central  Company  have  been  designed 
primarily  for  frequent  services  between  busy  towns,  or 
to  run  in  remote  districts,  and  we  have  the  authority  of 
Sir  Alexander  Henderson  for  stating  that,  in  the  event 
of  the  vehicles  proving  satisfactory,  the  principle  will  1  e 
extended  to  other  sections  of  the  Great  Central  system, 
in  order  to  promote  a  speedy,  a  frequent,  and  an 
economically-worked  "  train  "  service. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  February  9th, 
1905:— 

Dublin. — Second  class  :  J.  Kirkpatrick. 

Liverpool.— First  class:  G.  Halbert,  H.  Mr.  K.  Edgar,  J.  H.  W. 
Goodwin,  W.  J.  Jarvis,  R.  H.  Paterson,  J.  Hodgson.  Second  class  : 
G.  A.  Steen,  J.  Sanderson,  J.  B.  Munro,  J.  Evans,  A.  W.  Parry. 

London. — First  class :  W.  Moss,  A.  M.  Kinnear,  E.  G.  Marvin,  L.  LL 
Boulding.    Second  class  :  D.  Eadie,  H.  Roberts. 

North  Shields.— First  class  :  W.  F.  Smyth,  W.  J.  Robson,  F.  C. 
Landreth,  J.  R.  Maddison.  Second  class  :  A.  E.  D.  Mew,  A.  E.  Douth- 
waite,  J.  Turpie,  E.  A.  Booty. 
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A  COMPARISON  OF   DIFFERENT  TYPES  OF 
STEAM  TURBINES.* 

(Continued  from  page  .',!'>.) 
Rateau  Disc  Turbines. 

There  is  a  Bateau  turbine  belonging  to  class  1.  This  is  not 
the  common  Rateau  turbine,  but  a  single  disc  turbine  devised  by 
M.  Rateau  in  1894  and  1895. 

The  wheel  of  this  turbine  is  of  the  Pelton  type,  and  the  buckets 
which  are  cut  out  of  the  solid  wheel  are  very  like  those  of  a  Pelton 
water  wheel.  Figs.  19  and  20  are  sectional  views  of  a 
40  k.w.  single  disc  Rateau  turbine  constructed  by  Messrs. 
Sautter,  Harle,  and  Cie..  in  1895,  for  electric  driving,  the  speed 
of  rotation  being  15,000  revolutions  per  minute.  These  single 
disc  Rateau  turbines,  of  which  several  are  at  the  present  day  in 
use,  are  provided  with  a  pinion  on  the  turbine  shaft,  which  pinion 
gears  with  two  sour  wheels,  each  on  an  armature  spindle.  The 
arrangement  is  like  the  Do  Laval  arrangement.  Helical  gears 
are  employed.  Nozzles  arc  arranged  round  the  turbine  casing 
something  after  the  manner  of  De  Laval  turbines,  but  the  axles 
of  the  nozzles  are  situated  in  the  plane  of  the  wheel,  as  is,  of 
course,  necessary  with  the  Pelton  arrangement  of  buckets. 


Fig.  19. 


and  these  may  either  be  arranged  all  in  one  casing  or  may  be 
divided  between  separate  casings  connected  together  by  a  steam 
pipe.  When  two  casings  are  employed,  these  are  usually,  but 
not  necessarily,  arranged  on  the  same  shaft. 

The  Rateau  turbine  is  now  built  without  an  internal  bearing, 
as  it  is  difficult  to  prevent  oil  from  passing  from  an  internal 
bearing  to  the  condenser,  if  such  should  be  employed,  as  is 
usually  the  case.  This  action  caused  trouble  with  the  Rateau 
turbines  first  installed  on  the  French  torpedo  boat   No.  243. 

The  Rateau  steam  turbine  has  been  very  successfully  em- 
ployed in  the  driving  of  centrifugal  pumps.  Prof.  Rateau 
states  that  one  of  these  turbo-pump  sets  has  been  run  on  15  lb. 
of  steam  per  brake  horse  power  hour  in  water  raised. 

The  Rateau  turbine  has  also  been  employed  with  good  effect 
in  the  driving  of  fans.  By  coupling  several  fans  together  in 
series,  a  high  air  pressure  can  be  obtained.  One  of  the  com- 
pound fans  or  air  compressors  now  under  construction  or  just 
completed  is  of  350  H.P.  and  is  designed  to  deliver  air  at  a 
pressure  of  901b.  per  square  inch.  It  is  driven  by  a  low  pressure 
Rateau  multicellular  turbine,  which  uses  the  exhaust  steam  from 
a  winding  engine  used  in  a  pit. 

It  has  been  shown  that  Rateau  low-pressure  turbines  can  be 
employed  with  good  effect  to  take  steam  exhausting  from 
reciprocating  steam  engines,  even  when  these  latter  are  run 


Pio.  20. 


The  Reidler-Stumpf  Class  1  Turbine. 

Reidler-Stumpf  turbines  have  also  been  made  which  belong 
to  class  1.  These  turbines  have  the  nozzles  arranged  in  the 
plane  of  the  wheel  like  the  Rateau  single  disc  turbine  and 
unlike  the  De  Laval  turbine.  The  buckets  which  are  cut  out  of 
the  solid  wheel  are  somewhat  differently  shaped  from  those  of 
the  Rateau  single  disc  turbine.  The  Reidler-Stumpf  turbine  of 
class  1  was  described  under  the  name  of  the  Stumpf  turbine 
(which  name  it  then  held)  in  a  paper  read  by  the  author  before 
this  association  two  years  ago,t  and  for  that  reason,  and  because 
it  does  not  seem  to  be  used  except  for  small  powers,  it  will  not 
be  further  described  here. 

The  Rateau  Multicellular  Turbine. 

The  best  known  steam  turbine  belonging  to  class  2  is  the 
common  Rateau  turbine.  This  is  sometimes  called  the  Rateau 
multicellular  turbine  (to  distinguish  it  from  the  Rateau  single 
wheel  turbine  already  described),  because  each  set  of  moving 
vanes  is  mounted  on  a  separate  wheel  situated  in  a  separate  cell 
or  chamber. . 

Fig.  21 X  illustrates  in  vertical  section  part  of  a  Rateau 
multicellular  turbine.  W  W  are  the  wheels,  of  which  four  are 
shown  attached  to  the  stepped  shaft  E.  B  B  are  the  moving 
vanes  attached  to  the  wheels,  and  N  N  are  the  nozzles.  From 
20  to  30  wheels  are  commonly  employed  in  a  Rateau  turbine; 

Abstract,  of  a  paper,  read  before  the  Manchester  Association  of  Engineers,  bv 
li  M.  Neilson,  on  January  ]4th,  100b. 

t  Manchester  Association  of  Engineers,  Transactions.  January,  1903  (Reprinted 
in  The  Practical  Engineer,  February  13,  20,  and  27,  1003). 

!  Figs.  19—21  are  taken  from  a  'paper  by  Mons.  Jean  Rey,  presented  at  the 
<  onference  of  the  Society  of  Civil  Engineers  of  France,  March,  1904. 


intermittently,  by  placing  a  heat  accumulator  or  reservoir 
between  the  reciprocating  engine  or  engines  and  the  turbine. 


Fig.  21. 

Probably  other  turbines  than  the  Rateau  could  also  act  well  in 
this  manner. 

*  Paper  read  by  Prof.  A.  Rateau  on  "  Different  applications  of  steam  turbines" 
at  the  Chicago  meeting  of  the  Institute  of  Mechanical  Engineers,  and  the  American 
Society  of  Mechanical  Engineers,  1904. 
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A  Rateau  exhaust  steam  turbine  receiving  steam  from  a 
winding  engine  has  been  working  at  the  Bruary  collieries  (Pas  de 
Calais)  since -August,  1902.  The  accumulator  employed  in  this 
esse  consists  of  three  cylindrical  sheet-iron  cisterns  with  their 
axes  arranged  vertically.  Flat  basins  are  arranged  one  on  top 
of  the  other  in  each  cistern.  These  basins  are  nearly  full  of 
water,  and  the  aggregate  water  surface  provides  a  largo 
evaporative  area. 

When  the  pressure  in  the  accumulator  is  intended  to  be 
much  above  atmospheric,  a  steam  trap  arrangement  has  to 
be  employed  on  the  water  discharge  pipe.  When  more  steam 
is  entering  the  accumulator  than  is  being  drawn  off  by  the 
turbine,  the  pressure -in  the  accumulator  rises.  The  boiling 
point  consequently  rises  also  and  some  of  the  steam  is  con- 
densed. The  water  of  condensation  is  received  in  the  trays. 
When  no  steam  is  being  supplied  to  the  accumulator,  or  less 
than  is  required  by  the  turbine,  the  pressure  in  the  accumulator 
falls,  the  boiling  point  falls,  and  some  of  the  water  in  the  trays 
evaporates. 

At  a  pressure  of  14  lb.  absolute  the  boiling  point  of  water  is 
209  6  deg.  Fab.  anclat  a  pressure  of  16  lb.  absolute  it  is  2161  deg. 
Fah.,  so  that  when  the  pressure  in  the  accumulator  falls  from 
161b.  to  14  1b.,  owing  to  a  temporary  shortage  of  steam  supply 
each  pound  of  water  which  remains  in  the  accumulator  gives  up 
6^  British  thermal  units. 

This  is  sufficient  to  generate  0-0067  lb.  of  steam,  which  will 
give  001  brake  horse  power  for  one  minute  on  the  turbine 
spindle.  One  pound  of  water  at  212  deg.  Fah.  occupies  only 
about  one-sixtieth  of  a  cubic  foot,  and  it  will  therefore  be  seen 
that  it  does  not  require  an  excessively  bulky  accumulator  in  order 
to  keep  the  turbine  supplied  with  steam  at  nearly  constant 
pressure,  even  if  the  reciprocating  engine  delivers  no  steam  for 
several  minutes  at  a  time. 

The  turbine  at  Bruay  is  provided  with  means  for  automatically 
supplying  it  with  live  steam  reduced  in  pressure  by  a  reducing 
valve  when  the  pressure  in  the  acumulator  falls  beyond  a  pre- 
determined minimum,  due  to  a  prolonged  shortage  of  steam. 

Bateau  exhaust  steam  turbines  are  being  at  present  arranged 
with  accumulators  to  take  the  exhaust  steam  from  reciprocating 
steam  engines  in  several  places  on  the  Continent;  and  an  instal- 
lation in  Spain  has  just  recently  been  completed.    Other  forms 


The  Zoelly  Tuhbine. 
The  Zoelly  turbine  belongs  to  class  2.    This  turbine  some- 
what resembles  the  Rateau,  but  there  are  fewer  wheels,  and 
therefore  higher    vane    speeds.    A    Zoelly    turbine    of  about 


Fig.  24. 


400  k.w.  is  shown  in  elevation  in  tig.  22.*  There  are  two 
casings,  with  a  connecting  steam  pipe  between  them ;  the  low- 
pressure  easing  is  shown  in  section.  There  are  five  wheels  in 
each  casing.    The  two  casings  are  bolted  each  about  the  centre 


Fig.  22. 


of  accumulator  are  sometimes  employed.  The  consumption  of 
exhaust  steam  per  horse  power  hour  at  Bruay  seems  to  vary  from 
about  361b.  to  about  55  or  601b. 

This  interesting  question  cannot  be  given  more  space  in  this 
paper,  but  those  interested  in  the  question  are  referred  for  fuller 
information  to  the  papers  mentioned  in  the  footnote.* 


Mini,?,,  ^  in  yi  0f',  ^at?au  read  befol'e  the  North  of  England  Institute  of 
fining  and  Mechanical  Engineers  on  "  The  utilisation  of  exhaust  steam  by  the 

^mbCTl3th  1902°n       Steam  accumulato,s  and  condensing  turbines","  on 

„,i2  aS?"  J*y  M,?"*-  Jeau         011  "  La  Turbine  a  Vapeur  du  Svsteme  Rateau  et 
w»_ Applications,    presented  at  the  Conference  of  the  Society  6f  Civil  Engineers 
^OI  France,  March,  1904. 

n/v  Pipel-  by  ™rof"  Rateau>  presented  at  the  Chicago  meeting  of  tho  Institution 
JnnT     ."J^  EnSineers,  and  the  American  Society  of  Mechanical  Engineers, 
u<  2?    Dlffereilt  applications  of  ste  <m  turbines." 

(4)  Paper  by  Mons.  Leonce  Battu  on  "  Utilisation  of  exhaust  steam  in  connection 
wmi  low-pressure  steam  turbines,"  read  on  September  21st,  1904,  before  the 
western  Society  of  Engineers,  Chicago,  U.S.A. 


of  its  length  to  a  common  bed  plate.  There  are  three  bearings, 
which  are  also  mounted  on  the  bed  plate  indepeudeutly  of  the 
casings,  and  are  supplied  with  oil  by  a  small  rotary  pump  driven 
through  helicoidal  gearing  from  the  turbine  shaft,  which  is  in 
one  piece  from  end  to  end  of  the  turbine.  (In  larger  machines 
the  shaft  is  made  in  two  pieces,  and  there  are  two  bearings 
between  the  casings.) 

Each  wheel  is  Siemens-Martin  steel,  forged  solid,  but  the 
blades  are  separate  pieces.  Part  of  a  wheel  with  blades  is  shown 
in  figs.  23  and  24.  Fig.  25  shows  the  shape  of  the  blades  at 
their  outer  ends.  The  blades  are  formed  of  nickel  steel,  with 
dovetailed  inner  ends,  which  are  caught  on  one  side  in  an 
annular  groove  cut  in  the  rim  of  the  wheel,  and  on  the  other  side 
in  a  similar  groove  cut  in  a  ring,  which  is  riveted  to  the  wheel, 
distance  pieces  are  arranged  between  the  inner  ends  of  the 
blades. 

*  See  The  Practical  Engineer,  October  21st,  1904. 
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Each  wheel  rotates  iu  a  separate  chamber,  the  chambers  being 
divided  by  partitions.  Halt'  of  one  partition  is  shown  in  vertical 
section  in  fig.  26.  The  boss  /•  of  each  partition  is  an  easy  fit 
over  the  boss  of  the  wheel  next  behind  it,  the  arrangement  being 
clearly  shown  in  fig.  22.  The  annular  grooves  in  the  boss  of 
the  partition  are  cut  to  diminish  leakage  of  steam  from  one 
chamber  to  the  next  after  it. 

The  nozzles  which  expand  the  steam  when  entering  each 
chamber  consist  of  the  spaces  between  fixed  vanes,  which  are 
shown  at  m  in  fig.  27.    These  vanes  are  securely  held  in  the 


Fig.  26.  Fig.  27. 


annular  space  Q,  fig.  26.  The  nozzles  are  divided  into  sets, 
separated  by  distance  pieces  P.  The  aggregate  width  of  these 
distance  pieces  decreases  from  the  high  pressure  to  the  low- 
pressure  end  of  the  turbine  to  suit  the  increasing  volume  of  the 
steam. 

Fig.  28.  Fig.  30. 


Fig.  2'J. 

Each  casing  is  made  in  two  parts,  upper  and  lower,  and  each 
partition  between  the  chambers  is  also  made  in  two  parts  to 
correspond.  The  upper  parts  of  the  partitions  are  attached  to 
the  upper  part  of  the  casing  so  that  the  whole  can  be  lifted  off 
when  required,  so  as  to  expose  the  wheels. 

The  Zoelly  steam  turbine  is  governed  by  throttling,  a  relay 
device  being  employed  to  operate  the  throttle  valve. 

A  500  B.H.P.  Zoelly  steam  turbine  tested  by  Dr.  Stodola  made 
about  3,000  revolutions  per  minute. 


The  Hamilton-Holzwa  iith  Turbine. 

The  Hamilton-Holzwarth  steam  turbine,  built  by  the  Hooveil- 
Owens-Bentschler  Company,  of  Ohio,  Hamilton,  U.S.A.,  belongs 
to  class  2.  A  ]  ,000  k.w.  turbine  of  tins  type  was  exhibited  at 
the  recent  St.  Louis  Exhibition,  being  coupled  direct  to  a 
three-phase  alternator  of  6,600  volts  and  25  cycles  per  second. 

The  Hamilton-Holzwarth  steam  turbine  resembles  the  Bateau 
turbine,  but  the  steam  at  the  high  pressure  end  is  admitted  in 
an  unbroken  stream,  instead  of  only  at  certain  places  at  the 
circumference  of  the  wheels.  The  nozzles  consist  of  snaces  of 
rectangular  section  between  tixed  guide  vanes  which  are  fastened 
ro  the  outside  of  a  stationary  ring.  A  ring  is  shrunk  on  the 
outside  of  these  vanes.  The  height  of  the  vanes  increases 
progressively  from  the  high  pressure  to  the  low  pressure  end  ol 
the  turbine. 

One  of  the  rotating  wheels  is  shown  in  half  elevation  in  fig. 
28,  in  half  plan  in  fig.  29,  and  in  cross  section  in  fig.  30. 
The  boss  B  is  of  cast  steel.  The  two  steel  plates  P  P  are  riveted 
to  this  boss  and  are  connected  to  each  other  by  rivets  B  B,  and 
by  blocks  E,  and  spacing  tubes  T.  The  vanes  V'  V  are  firmly 
secured  to  the  periphery  of  the  wheel,  and  a  steel  band  H  is 
provided  on  the  outside  of  the  vanes.  The  section  of  the 
rotating  vanes  is  shown  in  fig.  29,  part  of  the  band  H  being  shown 
broken  off  for  this  purpose. 

The  Hamilton-Holzwarth  turbine  exhibited  at  the  St.  Louis 
Exhibition  had  two  cylinders — high  and  low  pressure — with  a 
bearing  between  them. 

(To  be  continued .) 


MULTIPLE    EFFECT  EVAPORATION.* 


The  object  of  this  paper  is  to  describe  the  principles  on  which 
1he  now  widely-used  system  of  multiple  evaporation  is  based, 
and  to  give  some  illustrations  of  the  application  of  this  system 
in  daily  practice.  This  method  of  evaporation  was  first  pro- 
posed either  by  M.  Rilleaux  in  1830,  or  by  M.  Pecquer  in  182!), 
and  the  first  multiple  effect  evaporator  was  made  to  the  designs 
of  M.  Billeaux.  It  was  used  for  the  concentration  of  beet  sugar 
juices.  At  present  the  system  is  in  world-wide  use,  not  only  in 
the  cane  and  beet  sugar  industries,  but  for  the  distillation  of 
water,  the  concentration  of  various  trade  liquors,  effluents,  etc. 

Ordinary  multiple  effect  evaporators  consist  of  two  or  more 
vertical  cylindrical  vessels  partaking  of  the  character  of  surface 
condensers.  Steam,  either  in  the  form  of  exhaust  from  the 
engines,  or  direct  from  boilers,  is  usually,  though  not  necessarily, 
the  source  of  heat  by  which  the  evaporation  is  brought 
about.    The  steam  thus  supplied  is  taken  to  the  first  of  the. 


Fig.  1. 


vessels  ;>nd  there  surrounds  tubes  containing  the  liquor  to  be 
evaporat  -d  The  pressure  inside  the  tubes  is  kept  lower  than 
the  pressure  of  the  steam  supplied  to  the  casing  around  the 
tubes,  consequently  the  boiling  temperature  of  the  liquor  inside 
the  tubes  is  lower  than  the  temperature  of  the  saturated  stenm 
outside,  with  the  result  that  the  steam  will  be  condensed  to 
water,  which,  however,  will  still  be  at  a  higher  temperature  than 
the  liquor  and  vapour  in  the  tubes. 

The  heat  thus  given  up  will  practically  be  the  latent  heat  of 
the  st-iam,  and  each  pound  of  steam  condensed  will  evaporate 
approximately'llb.  of  the  water  in  the  tubes,  thus  generating 
some  steam  in  the  tubes.  This  steam  is  then  conveyed  by  means 
cf  a  suitable  pipe  to  the  calandria  of  the  second  vessel,  which 
also  contains  tubes  through  which  the  liquor  to  be  evaporated 
passes. 

The  pressures  in  the  second  vessel  and  in  the  tubes  are  lower 
than  in  the  first  vcsrel  and  tubes  respectively,  hence  the  steam 
generated  in  the  tubes  of  the  first  vessel  now  surrounds  tubes 
containing  a  liquor  at  a  lower  temperature;  it  is  therefore  con- 
densed, and  in  condensing  evaporates  approximately  another 

*  Paper  rend  before  the  Manchester  Association  <>f  Engiueeisou  .January  2Sth, 
1005,  by  Mr.  Clias.  Day. 
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pouud  of  water.  By  this  means  each  pound  of  steam  supplied 
to  the  apparatus  has  now  evaporated  approximately  2  lb.  of 
water.  If,  then,  the  apparatus  has  three  vessels  or  effects,  ar.d 
the  pressure  in  the  third  is  kept  lower  than  the  pressure  iD  the 
second  vessel,  the  steam  generated  in  this  latter  can  be  taken  to 
the  third  vessel  and  used  to  evaporate  another  pound  of  water 
there.  This  system  can  be  carried  on  to  4,  5,  or  6  effects,  or  in 
fact  to  as  many  effects  as  the  temperature  limits  will  allow. 

Having  very  briefly  reviewed  the  basis  principle  of  multiple 
effect  evaporators,  it  may  be  well  to  consider  an  application  of 
this  principle,  and  then  calculate  the  amount  of  evaporation 
which  will  take  place  in  each  vessel  of  an  apparatus. 

Fig.  1  illustrates  in  diagrammatic  form  a  common  arrange- 
ment of  triple  effect  evaporator  as  used  for  the  concentration 
of  many  kinds  of  solutions.  Al,  A2,  and  A3  are  the  shells  of  the 
three  effects,  Bl,  B2,  and  B3  are  the  calandrias  or  portions 
containing  the  heating  tubes,  CI,  C2,  and  C3  are  the  vapour 
pipes,  and  D 1,  D2,  D3,  and  D4  are  the  juice  or  liquor  pipes. 

The  steam  used  for  effecting  the  desired  evaporation  enters  at 
the  calandria  Bl  of  the  first  vessel  through  the  opening  shown 
on  the  illustration  and  circulates  round  the  tubes  of  what  is 
practically  a  short  surface  condenser.  The  .liquor  entering  the 
first  vessel  through  pipe  Dl  is  usually  hot,  and  assuming  that 
it  is  nearly  at  its  boiling  temperature  it  will  be  seen  that  the 
condensation  of  1  lb.  of  steam  on  the  outside  of  the  tubes  will 


Where  the  object  of  evaporation  is  to  concentrate  the  liquor, 
such  concentration  takes  place  as  the  liquor  passes  along  the 
evaporator,  and  the  rr.te  of  flow  is  regulated  so  as  to  give  the 
required  density  to  the  liquor  when  it  is  withdrawn  from  the 
apparatus. 

In  the  case  of  water  distillation,  the  density  of  the  remaining 
liquid  orbriie  is  carried  close  up  to  the  point  at  which,  owing 
to  saturation,  the  salts  would  begin  to  be  precipitated. 

In  dealing  with  the  concentration  of  certain  liquors,  it  is 
desirable  that  the  highest  density  should  be  accompanied  by  the 
highest  temperature,  as  owing  to  the  increased  fluidity  at  higher 
temperatures  the  concentration  can  then  sometimes  be  carried 
to  a  greater  degree.  Under  such  circumstances  the  liquor, 
instead  of  entering  the  first  vessel  and  finishing  at  the  third, 
may  have  its  passage  through  the  machine  reversed;  this,  how- 
ever, necessitates  pumps  to  convey  it  from  vessel  to  vessel,  owing 
to  the  pressure  rising  in  the  direction  of  the  flow  instead  of 
falling. 

In  the  design  of  evaporators  of  the  type  under  consideration, 
one  important  point  is  the  rate  of  heat  transmission  through 
metallic  surfaces.  This  isi  a  subject  which,  though  much 
experimented  upon,  is  still  very  vague,  and  is  one  worthy  of 
further  investigation.  The  experiments  which  have  been  made 
with  surface  condensers  and  with  evaporator  tubes  of  various 
diameters  have  given  very  contradictory  results. 
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cause  the  evaporation  of  nearly  1  lb.  of  water  in  the  tubes,  the 
difference  of  pressure  on  the  two  sides  of  the  tubes  being,  as 
already  stated,  sufficient  to  give  the  temperature  difference 
necessary  to  effect  the  transmission  of  heat  through  the  material 
of  the  tube.  The  steam  so  generated  rises  to  the  top  of  the  first 
vessel  and  is  conveyed  by  means  of  the  pipe  Cl  to  the  calandria 
of  the  second  vessel,  where,  owing  to  the  pressure  on  the  liquor, 
and  consequently  the  boiling  temperature,  being  lower  than  the 
pressure  and  temperature  of  the  steam  obtained  from  the  first 
effect,  this  steam  evaporates  a  portion  of  the  Liquor  in  the  second 
vessel,  and  in  its  turn  is  condensed. 

The  steam  from  the  second  vessel  is  then  similarly  used  in 
the  third ;  the  steam  generated  in  this  latter  afterwards  passing 
to  the  condensing  plant. 

As  just  stated,  the  liquor  or  juice  to  be  evaporated  or  concen- 
trated is  fed  into  the  first  vessel  of  the  apparatus  by  means  of 
the  pipe  Dl,  and  should  enter  at  as  high  a  temperature  as 
possible.  From  the  first  vessel  it  passes  to  the  second  and 
thence  to  the  third,  and  as  the  pressure  in  each  succeeding  vessel 
is  lower  than  in  the  preceding  one,  no  pump  is  required  beyond 
the  pump  necessary  to  force  it  into  the  first  vessel  (or  a  supply 
tank  at  a  suitable  level),  but  a  regulating  cock,  or  other  device, 
is  placed  between  each  vessel,  so  that  the  rate  of  flow  through 
the  apparatus  and  the  level  of  liquor  in  each  vessel  can 
be  regulated.  The  pressure  in  the  last  vessel  is  almost  always 
•  below  that  of  the  atmosphere,  consequently  a  pump  has  to  be 
provided  to  withdraw  the  final  liquid. 

The  water  drained  from  the  first  calandria  is  usually  returned 
to  the  boiler,  but  that  formed  in  the  second  and  third  calandrias 
is  not,  as  it  may  have  absorbed  injurious  gases  given  off  by  the 
evaporation  of  the  liquor. 


Newton's  law  that  the  transmission  of  heat  is  directly  propor- 
tional to  the  difference  of  temperature  is  no  longer  accepted 
as  true. 

The  most  complete  series  of  experiments  of  which  the  writer 
has  information  are  those  of  Mr.  G.  A.  Hagemann,  of  Copen- 
hagen. An  extract  of  these  can  be  found  in  the  Proceedings 
of  the  Institution  of  Civil  Engineers,  vol.  77.  These  experi- 
ments included  determinations  of  the  rate  of  heat  transmission 
through  brass  tubes  for  different  ranges  of  temperature  and  for 
different  rates  of  flow  of  liquor  through  the  tubes,  steam  being 
on  the  outside  of  the  tubes. 

These  experiments  were  made  with  vertical  tubes,  and  may 
not  apply  equally  to  horizontal  ones.  The  principal  results 
which  bear  on  the"  present  question  are  indicated  in  figs.  2  and  3. 

Fig.  2  shows  clearly  that  there  is  an  increase  in  the  rate  of 
evaporation  per  square  foot  by  rapid  circulation  of  the  liquid 
in  the  tube,  and  doubtless  this  applies  not  only  to  evaporators 
and  condensers,  but  also  to  boilers. 

Fig.  3  shows  that  the  rate  of  transmission  per  degree  of 
temperature  difference  is  greatest  when  the  temperature  differ- 
ence ranges  from  15  deg.  Fah.  with  a  low  speed  of  flow  to  40  deg. 
when  the  speed  of  flow  is  5  4  ft.  per  second. 

The  curve  F  shows  the  results  obtained  when  the  water  in  the 
tube  was  boiling,  the  rate  of  flow  being  only  that  arising  from 
the  disturbance  due  to  ebullition. 

When  compared  with  the  results  obtained  at  low  rates  of 
flow  (see  curve  B)  it  will  be  seen  that  the  rate  of  transmission  is 
much  higher  when  heat  is  transmitted  to  a  boiling  liquid  than 
to  one  not  boiling. 

Other  experimenters  have  found  that  the  heat  transmission 
per  square  foot  is  3  to  4  times  as  rapid  when  the  liquid  is  boiling 
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than  when  otherwise,  which  fact  may  explain  the  greatly  im- 
proved output  from  boilers  when  very  hot  feed  water  is  supplied 
to  them.  Possibly  the  advantage  of  live  steam  feed  heaters  on 
board  ship  may  be  largely  due  to  this  cause. 

Fig.  4  is  a  diagrammatic  drawing  of  a  six-effect  Yaryan 
evaporator,  and  from  it  the  course  of  the  liquor  to  be  evaporated, 
and  of  the  steam  causing  the  evaporation,  can  readily  be 
braced.  When  used  for  the  distillation  of  water  the  impure 
water  is  drawn  from  the  circulating  water  which  has  passed 
through  the  condenser  and  which  has  thus  been  somewhat 
heated.  It  is  then  pumped  through  the  first  heater,  then  forward 
through  the  second  heater,  whence  it  passes  through  heating 
tubes,  shown  dotted  on  diagram,  in  each  of  the  six  evaporating 
vessels  or  effects. 

By  the  time  it  has  passed  through  the  last  set  of  heating 
tubes,  which  is  contained  in  the  first  or  high  temperature  effect 
or  vessel,  its  temperature  will  not  be  much  below  the  tem- 
perature iif  the  steam  supplied  to  that  effect.  At  this  poinf ,  or 
if  preferred  at  any  earlier  point,  it  may  be  taken  to  a  specially 


Fig.  4. 


constructed  lime  catcher,  shown  on  top  of  separator  column, 
containing  a  steam  coil  which  brings  the  water  to  that  tem- 
perature at  which  most  of  the  lime  and  similar  salts  are  readily 
precipitated;  suitable  re-agents  may  be  added  to  assist  precipi- 
tation. Before  leaving  this  lime  catcher  the  water  is  filtered;  it 
then  passes  to  the  evaporating  tubes  of  the  first  effect.  The 
shell  of  this  vessel  or  effect  receives  steam  from  the  boiler  at  a 
pressure  of  about  40  lb.  per  square  inch.  In  many  cases  a  higher 
pressure  and  a  greater  number  of  effects  may  be  adopted  where 
the  liquor  is  such  that  treatment  at  a  high  temperature  is  not 
likely  to  be  injurious,  but  machines  are  seldom  made  witli  more 
than  six  effects. 

The  water  formed  by  the  condensation  of  steam  supplied  to 
the  first  effect  is  usually  returned  direct  to  the  boiler;  thus  the 
boiler  is  fed  with  pure  distilled  water  at  a  high  temperature, 
consequently  a  high  evaporation  per  pound  of  coal  should  result 
and  be  well  maintained.  The  steam  formed  in  the  tubes  of  the 
first  effect,  together  with  the  water,  pass  to  the  separator  SI, 
where  the  steam  separates  from  the  water  and  is  led  to  the  shell 
of  the  second  effect,  whilst  the  water  passes  into  the  tubes  of 
this  effect.  The  pressure  in  the  shell  of  this  effect  practically 
corresponds  with  the  pressure  in  the  tubes  of  the  first  effect,  but 
the  pressure  in  the  tubes  of  the  second  effect  is  several  pounds 
lower,  hence  as  the  water  entering  the  tubes  is  at  the  higher 
temperature  of  the  previous  effect  there  is  immediate  and 
spontaneous  evaporation  of  some  of  the  water,  and  this  causes  a 
lowering  of  the  temperature  of  the  remainder,  which  reduction 
of  temperature  permits  of  heat  being  transmitted  through  the 
tubes  from  the  steam  on  the  other  side,  causing  evaporation  of  a 
further  quantity  of  water  and  the  condensation  of  the  steam  out- 
side of  the  tubes. 

Again,  the  mixed  water  and  steam  pass  to  the  separator  S2, 
and  the  separated  steam  is  then  led  to  the  shell  of  the  next  effect, 
and  the  water  to  its  tubes,  but  as  the  water  produced  by  the 
condensation  of  the  steam  supplied  to  the  shell  of  the  second 
effect  is  not  wanted  for  boiler  feeding,  it  is  drained  into  the 
shell  of  the  third  effect  as  shown,  and  there  imparts  some  of  its 
heat  to  the  water  in  the  tubes.  Spontaneous  evaporation  also 
takes  place  here,  owing  to  the  water  entering  the  vessel  in  which 
the  boiling  temperature  of  water  is  lower  than  the  temperature 
of  the  incoming  water. 

This  cycle  of  operations  is  repeated  in  succeeding  effects  until 
the  last  one  is  reached,  wliich,  in  the  example  chosen,  is  the 
sixth  effect.  From  here  the  water  drained  from  the  second, 
third,  fourth,  and  fifth  effects,  together  with  the  water  of  con- 
densation formed  on  its  own  tubes,  is  drained  to  the  second 
heater,  whence  it  passes  to  the  condenser.    The  steam  from  the 


last  separator,  S6,  passes  through  the  safes  to  the  first  heater 
where  some  of  it  is  condensed,  the  final  condensation  taking 
place  in  the  surface  condenser  shown,  where  not  only  does  this 
condensation  take  place,  but  the  water  so  formed  is,  along  with 
the  water  drawn  from  the  previous  shells,  finally  cooled  by  the 
circulating  water  in  condenser. 

This  final  action  serves  the  double  purpose  of  raising  the 
temperature  of  the  water  wliich  is  to  be  used  to  feed  the  machine 
and  of  cooling  the  distilled  water  which  has  been  produced  in 
the  machine.  The  residual  water — or  concentrated  brine  if 
treating  sea  water — from  the  sixth  separator  is  pumped  out  by  a 
separate  pump,  called  a  brine  pump,  and  is  usually  discharged  to 
waste  if  the  primary  object  of  the  plant  is  to  produce  distilled 
water,  though  this  brine  may  be  treated  further  in  open  pans 
and  salt  obtained  from  it. 

The  amount  of  water  flowing  into  the  apparatus  is  regulated 
so  that  the  brine  discharged  may  not  be  of  such  a  concentrated 
character  as  to  cause  excessive  deposition  of  salts,  etc.,  in  the 
apparatus. 

Where  the  water  which  is  to  be  distilled  is  but  lightly 
charged  with  impurities  the  proportion  of  the  discharged  brine 
will  be  low  compared  with  the  quantity  of  water  produced, 
whilst  if  the  supply  of  water  is  heavily  charged  with  salts  this 
proportion  will  be  high.  In  the  latter  case  an  additional  heater 
to  abstract  heat  from  the  discharged  brine  would  be  advan- 
tageous. 

It  is,  of  course,  vitally  important  that  great  care  be  taken  in 
the  designs  of  the  separators  to  see  that  no  water  is  carried  over 
with  the  steam,  otherwise  the  purity  of  the  distilled  water  pro- 
duced would  be  vitiated.  The  presence  of  a  very  slight  trace  of 
salt  in  distilled  water  can  be  readily  detected  by  the  customary 
chemical  tests. 

In  fig.  4  the  top  vessel  is  shown  in  section,  and  the  special 
arrangement  to  allow  free  expansion  of  the  tubes  is  readily 
seen.  These  tubes  being  expanded  into  the  tube  plates,  one  of 
the  tube  plates  is  quite  free  to  follow  the  tubes  as  they  expand 
or  contract. 

From  this  description  it  will  be  seen  that  this  form  of 
evaporator  secures  the  high  rate  of  How  through  the  tubes  which 
Mr.  Hagemann's  experiments  show  to  be  so  desirable,  and  from 
figures  given  later  it  will  also  be  seen  that  the  temperature 
differences  correspond  very  closely  to  those  which,  according  to 
Mr.  Hagemann's  curves,  give  the  best  results. 

If  now,  a  six-effect  Yaryan  evaporator  be  supplied  with  steam 
at  a  pressure  of  56  lb.  per  square  inch  absolute  (temperature 
288  deg.  Fah.),  and  the  condenser  vacuum  be  28  in.  or  1  lb.  abso- 
lute, then  the  total  range  of  temperature  would  be  288  —  102,  or 
186  deg.  Fah.,  which,  if  divided  equally  between  the  six  vessels, 
would  be  31  deg.  Fah.  per  effect.  Though  this  would  appear  to 
be  the  most  favourable  division,  experience  has  shown  that  a 
rather  larger  temperature  difference  is  advantageous  in  the 
last,  or  last  two  effects,  and  usually  the  pressures  and  tem- 
peratures would  range  as  follow :  — 


Tubes. 

Shell. 

Pressure 
sq.  in. 

I. lis.  per 
absolute. 

Temperature. 

Temperature 
difference. 

1st 

56 

288  deg.  Fah. 

1 

2nd 

36 

202  ., 

26  deg.  Fah. 

2 

3rd 

23 

236  ,, 

26  „ 

3 

4th 

14 

210  „ 

26  „ 

4 

5th 

8 

. 

182  „ 

28  „ 

5 

6th 

4 

•• 

152 
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.. 

102  „ 

50  ., 

ISO  deg.  Fah. 

The  large  temperature  difference  at  the  last  vessel  is  probably 
due  to  the  difference  of  pressure  required  to  force  the  liquid 
through  the  apparatus. 

With  evaporators  of  the  type  shown  in  fig.  1,  and  without 
combined  heaters,  the  variation  of  temperature  difference  would 
be  greater  than  with  the  type  shown  in  fig.  4,  where  heaters  are 
embodied  with  each  effect.  And  it  must  be  remembered  that  as 
each  effect  forms  the  condenser  for  the  previous,  the  amount 
of  work  done  by  the  machine  is  to  a  large  extent  measured  by 
that  effect  which  has  the  lowest  condensing  capacity. 

(To  be  continued.) 


Japanese  Order  for  Locomotive. — The  Japanese  Govern- 
ment has  placed  a  contract  with  the  North  British  Locomotive 
Combine,  Glasgow,  for  50  powerful  locomotives.  These  are  in 
addition  to  an  order  for  a  score  of  engines  at  present  building 
for  Japan,  which  will  be  shipped  next  month.  The  contract 
is  for  prompt  delivery. 
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FACING    MOULDS    FOR   THE  PRODUCTION 
OF    FINE    SURFACED  CASTINGS. 

By  Walter  J.  Mat. 

With  castings  which  have  to  be  machined,  or  otherwise 
worked,  it  is  not  necessary  to  have  a  fine  surface,  and 
provided  the  skin  is  free  from  embedded  sand — sand  burnt 
into  the  iron — the  various  tools  will  work  freely.  Large 
castings  which  have  to  be  painted  do  not  need  an  extra 
smooth  face  so  long  as  it  is  sound  and  free  from  deep 
pitting,  as  a  thick  flowing  coat  of  paint  can  be  used  to 
"'  fill "  the  surface  preparatory  to  the  final  coats  being 
applied.  With  machined  castings  the  absence  of  hard 
surface  skin  is  of  more  importance  than  the  fine  appear- 
ance of  the  skin,  and  for  this  reason  appearance  can  be 
largely  sacrificed  where  necessary. 

With  small  castings  which  have  to  be  dealt  with  as  they 
leave  the  moulds  the  case  is  usually  on  quite  another 
footing,  as  practically  little  can  be  done  to  ensure  a  smooth 
face  after  the  castings  are  made. 

With  very  small  and  thin  castings  which  have  to  be 
finely  finished  with  paint  or  enamel  every  mark  and  pit 
shows,  and  unless  the  castings  are  cast  with  a  smooth 
surface  they  cannot  be  other  than  rough  when  finished. 
It  therefore  becomes  necessary  to  face  the  moulds  in  such 
a  manner  and  use  such  grades  of  iron  as  will  produce  the 
desired  results.  As  usually  no  great  strength  is  needed, 
and  softness  is  desired,  a  good  Scotch  iron,  such  as  Gart- 
sherrie  No.  3  Foundry,  should  be  used,  and  where  the 
castings  will  carry  the  extra  cost,  crucible  melting  should 
be  adopted,  as  this  causes  the  least  change  in  the  content 
of  the  metal  melted.  Where  cupola  melting  is  done,  the 
coke  should  be  free  from  sulphur  and  the  metal  should  be 
brought  down  quickly  and  hot,  as  small  fine  castings  want 
more  fluid  metal  than  large  ones  which  have  to  be 
machined.  The  presence  of  a  small  amount  of  phosphorus 
does  not  seriously  affect  the  castings,  but  it  is  not  desirable 
to  go  out  of  the  way  to  introduce  it,  and  probably  most 
soft  irons  will  hold  more  or  less  of  this  element  unless 
specially  selected. 

In  making  the  moulds  the  chief  part  of  the  work  will 
bo  found,  and  we  can  arrange  to  have  either  a  smooth 
or  a  polished  face  on  the  metal  according  to  the  way  in 
which  the  moulds  are  prepared.  In  the  first  place,  the 
adhesiveness  of  the  sand  used  has  to  be  taken  into  con- 
sideration in  making  up  the  facing  sand,  as  in  any  case 
it  must  be  sufficiently  tenacious  to  stand  against  the  flow 
of  the  metal.  Of  course,  a  good  deal  depends  in  the 
manipulation  of  the  facing  sand  as  to  its  holding  proper- 
ties, as  sand  that  is  well  kneaded  and  trodden  will  hold, 
while  if  not  so  treated  it  will  be  friable  and  wash  up  with 
the  flow  of  the  metal.  Presumably,  all  moulders  know 
this,  but  time  must  be  allowed  for  the  necessary  amount 
of  work  involved,  otherwise  the  mere  knowledge  does  not 
count  for  much. 

Two  forms  of  facing  sand  can  be  prepared  for  fine  work, 
one  with,  and  one  without,  ground  coal;  this  material, 
when  used,  having  to  be  fine  enough  to  pass  a  100-mesh 
sieve  at  least,  in  Avhich  state  the  coal  dust  is  almost  like 
flour  to  the  touch.  Charcoal  or  plumbago  should — or, 
rather,  must — not  be  used  in  the  facing  sand,  but  it  has 
other  uses ;  while  the  proportions  of  new  and  old  sand 
will  vary  in  proportion  to  the  adhesiveness  of  the  new  sand. 
Possibly  equal  parts  of  each  will  be  a  good  mixture  in 
some  cases,  while  iri  others  the  proportions  will  differ,  and 
only  the  man  who  is  actually  dealing  wuth  the  mixture 
can  determine  the  exact  quantities  of  each. 

The  sand  must  be  thoroughly  dried  without  being  burnt, 
and  then  pulverised  and  passed  through  a  40-mesh  sieve, 
the  fine  material  thus  obtained  being  what  is  needed  to 
produce  finely-faced  work.  Both  old  and  new  sands  are 
kept  separate  until  they  are  sifted,  and  should  then  be 


mixed  in  the  decided  proportions,  and  afterwards  passed 
through  a  fine  sieve — say,  one  of  30-mesh — to  ensure 
thorough  mixing. 

If  coal  is  used,  this  should  be  added  at  the  time  of  mixing 
the  old  and  new  sands  together,  and  then  a  careful  watch 
must  be, kept  not  to  use  too  much,  or  otherwise  the  results 
will  not,  be  good.  The  greatest  care  must  he  taken  to 
ensure  thorough  incorporation  with  the  whole  body  of  sand, 
and  possibly  a  couple  of  siftings  may  be  necessary  to 
ensure  this ;  but,  as  a  sufficient  quantity  of  sand  to  last 
for  some  time  should  be  prepared  at  each  operation,  and 
the  sand  being  dry,  this  second  sifting  should  not  be  a  long 
operation. 

When  all  has  been  got  ready  in  a  dry  state,  the  facing 
sand  should  be  carefully  damped,  and,  after  it  has  laid 
for  an  hour  or  so,  turned  over,  this  being  repeated  several 
times  until  the  mass  is  damp  right  through.  After  this, 
pass  the  sand  through  a  \  in.  mesh  sieve  to  distribute  the 
moisture  more  evenly,  and  let  it  lay  in  a  heap  all  night. 
In  the  morning  it  should  be  well  trodden  and  kneaded  to 
get  it  tough  enough  to  hold  together  well,  and  after  again 
passing  through  a  \  in.  mesh  sieve  it  can  be  stored  in  a 
bin  or  other  convenient  receptacle  until  wanted  for  use, 
keeping  it  covered  with  a  wetted  sack  to  prevent  undue 
evaporation. 

In  use,  from  a  \  in.  to  J  in.  of  facing  sand  should  be 
sifted  through  a  fine  sieve — -say,  about  20-mesh — over  the 
pattern,  and  the  mould  finished  in  the  usual  way ;  this, 
of  course  needing  no  description.  The  finished  mould 
will  then  be  ready  for  pouring  as  a  rule,  but  if  a  bright 
surface  is  required  the  surface  should  be  dusted  over  with 
finely-ground  plumbago  applied  by  way  of  a  cloth  used  as 
a  pounce  bag.  No  sleeking  is  necessary,  but  care  must 
be  taken  to  guard  against  an  excess  of  plumbago,  which 
lodges  and  then  washes  up  with  the  metal.  Naturally, 
any  good  moulder  would  be  careful,  but  haphazard  working- 
causes  mishaps  at  times. 

When  cold,  runners  and  the  like  should  be  sawn  off 
close  to  the  casting,  and  the  surface  rubbed  over  with  an 
old  file,  after  brushing  off  dust,  the  result  being  a  smooth 
casting,  which  may  be  varnished,  japanned,  or  otherwise 
treated,  the  surface  being  smooth  and  free  from 
inequalities. 

Probably  many  readers  will  think  the  matter  a  trouble- 
some one,  but  where  good-looking  work  is  needed  the 
trouble  is  well  repaid  whether  hand  or  machine  moulding 
is  used.  As  the  facing  sand  can  be  prepared  by  labourers 
or  lads  so  far  as  the  actual  work  is  concerned,  the  cost 
would  not  be  so  great  as  may  be  supposed,  but  necessarily 
the  matter  of  the  proportions  of  the  different  materials 
used  must  be  in  the  hands  of  a  moulder  who  knows  what 
his- requirements  are.  If  a  loam  mill  is  on  the  place,  the 
kneading  part  of  the  work  can  be  done  in  this,  the  object- 
simply  being  to  toughen  the  sand :  but  it  is  not  every 
foundry  doing  small  work  that  possesses  a  mill,  and  for 
this  reason  its  use  has  not  previously  been  referred  to. 


Electric  Lighting  op  Passenger  Trains  by  Storage 
Batteries. — The  Pennsylvania  railroad  is  rapidly  extending 
the  use  of  electricity  for  lighting  its  passenger  equipment  by 
means  of  storage  batteries,  which  are  charged  by  the  dynamos 
at  the  terminal  stations.  The  system  is  proving  very  satis- 
factory. Some  difficulties  of  a  nrnor  nature  have  been  en- 
countered and  successfully  overcome.  The  hard  rubber  battery 
cells,  which  were  sometimes  disturbed  by  the  shocks  to  the  car-; 
in  operation  and  temporarily  disabled,  are  now  placed  in  a  lead- 
lined  case.  It  shortly  developed,  however,  that  the  lead  lining 
was  injured  by  electrolysis.  It  was  found  that  at  one  of  the 
charging  stations  there  was  a  grounded  wire  which  seemed  to 
be  responsible  for  the  trouble;  but  there  is  liable  to  be  more  or 
less  grounding  at  all  the  stations.  In  investigating  the  subject, 
the  use  of  petrolite,  a  petroleum  product,  was  suggested.  Thp 
lead  lining  was  dipped  in  this  material,  which  formed  a  hard 
coating  over  the  surface,  and  seems  to  have  entirely  obviated  the 
difficulty. 
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"  Boiler  Construction."  By  Frank  B.  Kleinhaus.  New 
York :  The  Derry-Collard  Company.  London :  The 
Locomotive  Publishing  Company  Limited. 

The  appearance  of  this  work  should  be  welcome  to  all 
practical  boiler  designers  and  builders,  the  author  having 
departed  somewhat  from  the  usual  course  pursued,  and 
given  us  a  very  practical  explanation  of  the  best  modem 
methods  of  boiler  construction.  The  contents  are  conse- 
quently eminently  practical,  and  the  systematic  method 
of  describing  the  operations  followed  in  the  building  of 
a  locomotive-type  boiler  will  appeal  to  most  readers,  for 
it  is  pointed  out  that  in  the  laying  out  of  boiler  plates 
for  a  modern  locomotive  boiler  such  examples  are  included 
as  will  cover  any  cases  that  arise  in  the  building  of  other 
types,  or,  we  should  say,  would  enable  a  worker  to  deal 
with  any  other  type.  The  method  of  development  of  the 
gusset  and  of  irregularly-shaped  plates  is  clearly  indicated, 
followed  by  that  of  the  dome,  dome  base,  and  flange. 
The  first-course  sheet,  smoke-box  sheet,  dome-course  sheet, 
and  all  those  which  go  to  make  up  a  complete  boiler,  are 
well  illustrated  and  described.  In  the  flanging  and  forging 
of  the  various  parts  the  points  to  be  watched,  such  as  the 
reduction  in  thickness  of  metal  due  to  alteration  in  shape 
when  under  the  hammer  or  press,  are  noted.  Numerous 
examples  of  hydraulic  flanging,  and  the  methods  employed 
in  the  punching  and  shearing  of  plates,  are  given,  besides 
the  use  of  bending  rolls.  Leaving  the  smithy  work,  the 
next  section  considers  the  machine  work,  and  under  this 
head  is  included  drilling,  turning  and  boring,  tapping, 
reaming,  planing,  and  riveting.  Not  only  are  the  necessary 
operations  explained,  but  the  best  methods  of  supporting 
the  plates  are  considered.  There  are  several  types  of 
riveters  explained  and  a  diagram  given  showing  the 
pressures  required  for  different  sizes  of  rivets.  The  next 
section  is  confined  to  boiler  details,  but  these  are  too  many 
to  make  separate  reference  to.  The  completion  of  the 
boiler  by  the  assembling  of  its  parts  and  the  proper  use  of 
cutting  tools  are  thoroughly  well  described,  and  this  chapter 
concludes  with  the  method  of  lagging.  The  value  of  a 
boiler  shop  being  replete  with  the  most  modern  types  of 
tools  cannot  be  over-estimated,  if  it  is  intended  to  compete 
for  work  in  the  open  market,  and  therefore  such  a  book 
as  this  would  be  incomplete  unless  it  gave  some  examples 
of  such  machinery.  A  large  number  of  illustrations  are 
given  of  hydraulic  and  electrically-driven  tools  especially 
designed  for  boiler  makers,  with  types  of  bending  and 
plate-straightening  rolls,  plate  planers,  multiple-spindle 
drills,  etc.  A  set  of  general  tables  useful  to  engineers  are 
added,  and  the  series  of  five  plates  referred  to  in  the  work 
will  be  found  of  great  value.  The  work  is  distinctly 
practical,  and  those  interested  in  boiler  construction  will 
find  attention  given  to  every  process  through  which  a 
boiler  has  to  pass.  It  is  well  worth  the  price  asked  for 
it,  and  we  anticipate  an  early  call  for  a  second  edition. 


"  Electrical  Engineering  for  Students."    By  S.  R.  Bottone. 
London:  Guilbert  Pitman,  85-87,  Fleet  Street,  E.C. 

We  have  no  doubt  that  the  reasons  given  by  the  author 
for  the  production  of  this  book  will  find  great  favour.  It 
has  been  written  to  meet  the  requirements  of  the  City  and 
Guilds  of  London  Institutes  examinations,  and  especially 
to  enable  those  who  are  by  varying  circumstances  unable 
to  avail  themselves  of  attendance  at  one  of  the  many 
polytechnic  institutes.  The  various  methods  adopted  in 
experimental  research  are  explained,  but  a  large  portion 
of  the  book  is  devoted  to  describing  how  to  make  many 
<>f  the  instruments.  There  is  rather  alack  of  mathematical 
teaching,  which  we  think  t lie  author  should  introduce, 


in  order  to  give  definition  to  his  statements,  for  our 
experience  teaches  us  that  mathematical  examples,  even 
in  the  first  courses  of  the  Guilds'  examinations,  are 
encouraged.  The  work  takes  us  from  the  early  stages  of 
magnetic  and  electrical  knowledge,  and  should  form  a  good 
groundwork  for  the  novice. 

"  First-stage  Magnetism  and  Electricity."  By  R.  H.  Inde, 
M.A.,  D.Sc.  New  Edition.  Revised  anfl  re-written. 
London :  W.  B.  Clive,  University  Tutorial  Press,  157, 
Drury  Lane,  W.C. 

Since  the  first  appearance  of  this  book  it  has  gone  through 
four  impressions,  a  sure  indication  of  its  appreciation  and 
value.  Early  efforts  were  made  to  introduce  more  modern 
views  of  the  phenomena  of  electric  charges,  and  these 
have  now  been  practically  adopted  in  schools  and  colleges. 
Much  revision  and  re-writing  have  been  done  in  order  to 
meet  later  views,  and  the  work  can  now  be  looked  upon 
as  the  best  of  its  class,  suitable  for  junior  students,  and 
in  order  to  further  meet  their  wants  various  types  are 
used  to  indicate  its  specific  purpose.  The  examples  are 
numerous,  and  mostly  taken  from  the  Board  of  Trade 
examination  papers. 


"  The  Indian  Textile  Journal,  Diary,  and  Reference  Book, 
1905."  Third  Edition.  Bombay:  Published  by  the 
Indian  Textile  Journal  Company  Limited. 

This  is  a  useful  pocket  book,  giving  particulars  of  the 
cotton-spinning  and  weaving  mills  in  India,  of  which  there 
are  196  recorded.  A  large  amount  of  information  specially 
applicable  to  cotton  machinery  is  given,  besides  other 
useful  information  on  power  machinery  generally.  The  set 
of  rules  relating  to  certificates  and  examinations  of 
mechanical  -"engineers  in  India  should  prove  very  handy, 
as  also  the  diary,  each  page  of  which  is  interleaved  with 
blotting  paper. 
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"Petrol  Motors  Simply  Explained."  By  T.  H.  Hawley. 
Marshall's  Practical  Manuals,  No.  3.  London:  Percival 
Marshall  and  Company,  Poppin's  Court,  Fleet  Street, 
E.C. 

"Official  Gazette  of  the  United  States  Patent  Office." 
Vol.  CXIV.,  No.  i.  Published  by  authority  of 
Congress,  Washington. 

"  Matriculation  Directory  and  Calendar."  No.  XXXIX., 
January,  1905.  With  article  on  "Text  Books."  The 
University  Tutorial  Series.  Burlington  House,  Cam- 
bridge. 

"  A  Complete  Class  Book  of  Naval  Architecture  :  Practical, 
laying  off,  theoretical."  By  W.  J.  Lovett.  London  : 
Longmans,  Green,  and  Company,  39,  Paternoster 
Row,  E.C. 

"Oil  Fuel:  Its  supply,  composition,  and  application."  By 
Sydney  H.  North.  London :  Charles  Griffin  and  Co. 
Limited,  Exeter  Street,  Strand,  W.C.    Price  5s. 

"  Valves  and  Valve  Gearing."  By  Charles  Hurst,  Fourth 
edition,  revised  and  enlarged.  London  :  Charles  Griffin 
and  Company  Limited,  Exeter  Street,  Strand,  W.C. 
Price  10s.  6d. 

"  Calcareous  Cements :  Their  nature,  manufacture,  and 
uses."'  By  G.  R,  Redgrave  and  Charles  Spackman. 
Second  and  revised  edition.  London  :  Charles  Griffin 
and  Company  Limited,  Exeter  Street,  Strand,  W.C. 
Price,  15s. 

"  Machine  Tools  and  Workshop  Practice  for  Engineerint!' 
Students  and  Apprentices."  By  Alfred  Parr.  London  : 
Longmans,  Green,  and  Company,  39,  Paternoster 
Row,  E  C. 
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LAUNCHES  AND  TRIAL  TRIPS. 

Sisyphus. — Messrs.  Ferguson  Brothers,  Port  Glasgow, 
launched  on  February  8th  the  self-propelling  hopper  dredger 
Sisyphus  for  the  Public  Works  Department,  Ireland.  The 
Tessel  was  put  into  the  water  complete,  with  steam  up  and  all 
machinery  fitted  in  position  ready  for  starting  work.  This 
dredger  has  been  specially  designed  by  the  builders  for  dredging 
the  several  harbours  in  Ireland  controlled  by  the  Public  Works 
Department,  and  is  capable  of  dredging  in  advance  of  bow  or  in 
any  depths  from  flotation  level  down  to  35  ft.  The  hull, 
machinery,  fittings,  and  equipment  are  of  the  most  modern 
type,  constructed  to  Lloyd's  special  survey. 

On  February  8th  Messrs.  Vickers,  Sons,  and  Maxim  launched 
from  their  naval  construction  works  at  Barrow  two  more 
submarines  of  the  A  class.  The  proceedings  were  quite  private, 
as  usual.  The  order  for  the  A  class  of  submarines  is  about 
completed.  Messrs.  Vickers  are  building  ten  of  the  B  type 
for  the  British  Admiralty.  These  are  larger  and  of  broader 
beam  than  the  A  type,  and  contain  many  improvements,  the 
result  of  important  experiments  made  at  Portsmouth.  They 
are  quicker  below  the  surface. 

Glenaffric- — Messrs.  Connell  and  Company  Limited,  Scot- 
stoun,  launched  on  February  9th  a  steel  screw  steamer  Glenaffric 
for  Messrs.  James  Gardiner  anc*  Company,  of  Glasgow.  The 
dimensions  of  the  vessel  are:  Length,  377  ft.;  breadth,  49ft. 
6  in.;  depth,  28  ft.  9  in.;  with  a  gross  tonnage  of  about  4,200 
tons.  She  has  been  built  to  Lloyd's  highest  class,  three  deck 
rule,  with  a  cellular  double  bottom  right  fore  and  aft,  and  is 
fully  equipped  with  all  the  most  modern  appliances  for  safety 
and  efficient  working.  The  engines  and  boilers  are  being  fitted 
by  Messrs.  Dunsmuir  and  Jackson  Limited,  Govan. 

Nethertcn- — The  steamer  Netherton,  built  by  the 
Northumberland  Shipbuilding  Company,  Howdon,  to  the  order 
of  Messrs.  John  Greenlees  and  Company,  Glasgow,  left  the  Tyne 
on  February  10th  for  her  trial  trip.  The  steamer  is  372  ft.  long 
by  48  ft.  beam  by  30  ft.  10  in.  deep,  and  has  -been  built  under 
special  survey  to  the  highest  class  at  Lloyd's,  spar  deck  rule, 
with  extra  strengthening  for  special  freeboard.  She  is  fitted 
with  long  poop,  long  bridge,  and  top-gallant  forecastle,  the 
accommodation  being  all  placed  in  steel  houses  on  the  bridge 
deck.  The  'tween  decks  are  lofty,  and  so  arranged  that  cattle, 
troops,  or  emigrants  may  be  carried  if  necessary.  Special 
attention  has  been  paid  to  the  loading  and  discharging  gear. 
The  vessel  has  been  constructed  to  a  fine  model,  with  a  view  to 
rapid  speed  and  economy  in  fuel.  The  machinery  has  been 
supplied  by  the  North-Eastern  Marine  Engineering  Company. 
The  steamer  will  carry  about  7,000  tons  loaded.  She  is  a 
duplicate  of  the  three  "  Queen"  steamers  already  built  by  this 
firm  for  Messrs.  Thomas  Dunlop  and  Sons,  Glasgow.  The  trial 
trip  proved  satisfactory,  a  mean  speed  of  over  12  knots  being 
easily  obtained. 

Osprey. — Messrs.  Archd.  M'Millan  and  Son  Limited,  ship- 
builders, Dumbarton,  launched  on  February  11th  the  steel  screw 
steamer  Osprey,  which  they  have  built  to  the  order  of  Mr.  Hugh 
Flinn,  of  Liverpool.  The  dimensions  are  as  follows :  Length 
between  perpendiculars,  140  ft.;  breadth,  23  ft.  6  in. ;  depth 
10  ft.  9  in.  The  vessel  is  designed  to  carry  a  dead  weight  of  360 
tons,  and  is  fitted  with  raised  quarter  deck  and  top-gallant  fore- 
castle. Machinery  for  a  speed  of  10  knots  is  being  supplied  by 
Messrs.  M'Kieand  Baxter,  Govan. 

King  Arthur. — There  has  been  launched  from  the  ship- 
building yard  of  Messrs.  Robert  Stephenson  and  Company 
Limited,  Hebburn,  a  steel  screw  steamer,  built  to  the  order  of 
Messrs.  Philips,  Philips,  and  Company,  of  London.  The  vessel 
is  of  the  following  dimensions  :  Length,  352  ft. ;  breadth,  47  ft. ; 
depth  moulded,  29  it.  10  in.;  carrying  about  0,300  tons  dead 
weight.  The  propelling  machinery  consists  of  a  set  of  large 
triple-expansion  engines,  supplied  with  steam  from  two  single- 
ended  boilers  working  at  a  pressure  of  1801b.  per  square  inch. 
The  machinery  is  being  supplied  by  Messrs.  Blair  and  Company 
Limited,  of  Stocktou,  who  are.  also  supplying  the  boilers.  On 
leaving  the  ways  the  vessel  was  christened  King  Arthur. 


NAVAL  NOTE. 
One  hears  so  much  in  disparagement  of  the  performance  of 
naval  ships  that  it  is  well,  once  in  a  way,  to  show  how  the 
vessels  of  a  squadron  succeed  in  their  sea  trials.  The  report  of 
the  China  Squadron  is  just  to  hand,  and  on  the  eight  hours'  run 
every  ship  did  well,  exceeding  the  official  contract  speeds, 
although  most  of  the  vessels  have  been  three  or  four  years 
in  commission.  The  best  cruiser  speed  was  got  with  the 
Amphitrite,  built  by  Vickers,  which  attained  a  mean  on  her 
eight  hours'  sea  trial  of  2139  knots,  as  compared  with  the 
designed  speed  of  20-75  knots.  Next  comes  the  Andromeda, 
dockyard-built  whip,  engined  by  Hawthorn,  Leslie,  and  Company, 
which  steamed  201  knots,,  only  015  mile  below  the  contract 


rate.  Of  battleships,  the  Vengeance,  also  a  Vickers  ship,  takes 
first  place,  with  a  speed  on  the  eight  hours'  sea  trial  now  of 
1910  knots,  against  the  designed  speed  of  18-25  knots.  The 
other  ships  are  the  Albion,  by  Thames  Ironworks,  which  steamed 
18  7  knots;  the  Glory,  by  Laird,  which  got  18  6  knots;  and  the 
Ocean,  engined  by  Hawthorn,  Leslie,  and  Company,  which  got 
18  83  knots.  The  designed  speed  in  these  three  cases  was  18^ 
knots.    Practically  all  of  these  ships  have  the  Belleville  boiler. 


TRADE  NOTES. 


Paterson  Purifiers  for  Power  Plants. — Among  orders 
recently  executed  and  received  by  the  Paterson  Engineering 
Company  for  their  feed-water  purifiers  are  the  folowing  :  Messrs. 
Bab"ock  and  Wilcox  Limited  for  H.M.  Dockyards,  Pembroke 
and  Gosport  and  Fareham  tramways;  Messrs.  Belliss  and 
Moroom  Limited  for  their  Ledsham  Street  works ;  Messrs.  Danks 
and  Co.  for  H.M.  Dockyards,  Chatham;  Messrs.  the  Electric  Con- 
struction Company  (2)  for  H.M.  Dockyards,  Gibraltar;  Messrs. 
the  Mirrlees-Watson  Company,  for  Partick  Electricity  Works ; 
Messrs.  Crompton  and  Company  for  Ultadunga  Station,  Cal- 
cutta ;  Messrs.  the  Earl  of  Rosslyn's  Collieries  Company 
Limited,  and  other  private  firms. 

The  Dublin  Town  Council  at  its  monthly  meeting  on  Monday 
accepted  the  recommendation  of  the  special  committee  that  was 
appointed  to  dissect  and  report  on  the  various  tenders  submitted 
for  the  large  extension  of  their  refuse  destructor  plant,  and 
unanimously  accepted  the  tender  of  Messrs.  Meldrum  Bros. 
Limited,  of  Timperley. 

The  borough  of  East  Ham  at  the  monthly  meeting  just  held 
accepted  the  tender  of  Messrs.  Meldrum  Bros.  Limited,  of 
Timperley,  for  the  erection  of  six  of  their  patent  "simplex" 
regenerator  cells  at  the  sewage  works. 

Air  Compressors. — We  are  glad  to  note  that  Messrs.  Alley 
and  McLellan,  Glasgow,  have  been  greatly  instrumental  in 
securing  for  this  country  the  air  compressor  industry.  At  one 
period  the  majority  of  these  machines  were  imported  from 
America,  but  within  the  last  three  years,  since  which  Messrs. 
Alley  and  MacLellan  undertook  the  manufacture  of  this  class  of 
machinery,  they  have  bee  nable  to  turn  the  scale.  This  firm  has 
just  received  an  Admiralty  order  for  two  air  compressors  for 
Portsmouth  Dockyard,  at  the  contract  price  of  ,£5,590.  These 
will  be  of  the  inverted  pattern  with  compound  steam  and 
compound  air  cylinders,  capable  of  delivering  air  at  100  lb. 
pressure  when  supplied  with  steam  at  from  601b.  to  1401b. 
pressure.  The  method  of  transmitting  to  machine  tools,  lifting 
tackle,  etc.,  has  largely  increased  of  late.  The  firm  above 
quoted  have  within  the  last  three  months  received  orders  for 
machines  capable  of  dealing  with  22,000  cubic  feet  of  air  per 
minute.  Examples  of  the  inverted  types  of  "  sentinel "  air 
compressors  were  given  in  The  Practical  Engineer  of  November 
4th,  1904. 


NOTICES    OF    MEETINGS,  &C. 


Institution  op  Mechanical  Engineers.— February  17th,  annual 
general  meeting. 

Manchester  Association  of  Engineers.  -  February  25th,  paper  by 
Mr.  E.  Adamson,  "  Pig  Irons  and  their  Use  in  Foundry  and  Forge." 

Glasgow  Technical  College  Scientific  Society.  —  February  18th, 
paper  by  Professor  Blyth,  M.A.,  "  Kathode  Kays  and  Allied 
Phenomena." 

Institution  of  Electrical  Engineers. — Manchester  students' 
section  :  Paper  by  Mr.  Buttershaw,  "  Metallography." 

Leeds  Association  of  Engineers. — February  23rd,  paper  by  Mr. 
J.  T.  Pullon,  "  Some  Notes  on  Prime  Mo.ers  and  Modem  Power 
Generation." 

Rugby  Engineering  Society. — Course  of  three  lectures  on  the 
evenings  of  February  24th,  March  10th  and  24th,  by  J.  T.  Milton, 
Esq.  ;  subject,, "The  Minute  Structure  of  Metals." 


The  half-yearly  report  of  the  directors  of  the  Manchester  Ship 
Canal  Company,  issued  on  the  10th  inst.,  shows  a  profit  on  the 
half-year's  working  of  £112,583.  Out  of  this  the  directors  were 
able  to  pay  the  interest  due  upon  the  first  and  second  mortgage 
debentures,  amounting  to  £44,743,  interest  due  on  the  mortgage 
of  surrjlus  lands,  etc.  There  was  a  balance  remaining  of 
£63,710,  which  has  been  paid  to  the  Corporation  of  Manchester 
on  account  of  debentures  they  hold.  The  total  amount  paid  to 
the  Corporation  in  respect  of  1904  was  £107,714.  The  increase 
in  the  receipts  for  the  year  was  £21 ,000. 
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QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1887.  Strength  of  Wire  Rope.— A  steel  wire  rope  |  in.  diametei 
stretched  across  a  span  of  110  ft.  ;  what  weight  suspended  from  one 
point  will  it  take  to  break  it  ? — Rope. 

1888.  Putty  for  an  Iron  Joint. — Could  any  of  your  readers  kindly 
tell  me  how  to  make  a  good  putty  that  will  set  in  oil,  ou  an  iron 
fixing  for  a  bearing  where  oil  pump  is  always  working  ? — Anxious. 

1889.  Testing  Chains. — Will  any  reader  inform  me  as  to  the  con- 
struction of  a  machine  or  suitable  apparatus  for  testing  chains  that 
are  meant  for  a  safe  working  load  of  about  20  tons,  that  could  be 
kept  in  a  blacksmith's  shop.  I  thought  of  making  a  testing  machine 
of  several  levers  balanced  on  knife  edges,  but  I  do  not  know  that 
it  would  be  suitable  for  chain  testing. — Cable. 

1883.  Brazing  a  Band  Saw. — H  a  handsaw  breaks,  how  can  I  braze 
the  two  ends  together  ? — J.  H.  C. 

1886.  Reckoning  Profits. — Which  is  the  correct  commercial  way  to 
reckon  profits,  on  the  returns,  or  on  the  amount  invested  !  e.g.,  a 
person  buys  £145  6s.  worth  of  articles,  for  which  he  receives 
£224  19s.,  making  a  difference  of  £79  13s.  What  per  cent  profit 
is  this,  commercially  speaking  ?  This  works  out  on  the  returns 
about  35  per  cent,  and  on  the  investment  about  55  per  cent.  Which 
is  the  profit,  35  or  55  per  cent  ?  All  expenses  have  been  included 
in  the  £146  6s. — Investor. 

1890.  Platinoid. — Can  any  reader  tell  me  who  is  the  maker  of  a  metal 
called  "  Platinoid  "  ?  This  is  a  metal,  I  understand,  which  will  with- 
stand very  high  temperatures. — H.  T.  W. 

1891.  Vacuum  Gauges. — I  want  to  test  the  accuracy  of  some 
vacuum  gauges  whilst  engines  are  running.  I  know  you  can  test 
them  by  using  a  standard  gauge  for  that  purpose,  but  theie  is  the 
use  of  the  mercury  column.  Now,  my  trouble  is  the  method  anil 
arrangement  of  this  device  to  be  fitted  to  the  engine,  so  that  one 
can  compare  the  reading  of  the  mercury  column  and  the  fixed 
vacuum  gauge.  If  it  is  not  asking  too  much,  would  like  the  same 
demonstration  accompanied  with  a  sketch,  as  I  confess  I  am  ve>y 
hazy  on  the  fitting  up  of  the  same  to  machine,  and  what  is 
required. — Engineer. 

1892.  Lloyd's  Insurance  Company.— Can  any  reader  inform  me 
how  to  apply  for  a  situation  as  inspector  under  Lloyd's  Insurance 
Company  ?    Also  what  are  the  qualifications  required  ? — D.  H.  D 

1893.  Involute  Teeth,  etc. — Would  you  kindly  explain  the  simplest 
method  of  marking  out  involute  teeth  for  wheels  ?  Also  whether 
a  helical  spur  wheel  is  marked  off  in  regard  to  thickness  of  tooth, 
height  above  pitch  line  and  depth  below  the  same,  as  an  ordinary 
spur  wheel  ?    Also  how  to  set  out  a  helical  wheel  ? — Wheels. 

1894.  Keying  Flywheel — I  have  a  pair  of  tandem  compound  mill 
engines  of  1,000  I.H.P.,  with  a  double  rope  flywheel  made  about 
20  years  ago.  This  wheel  is  staked  on  the  shaft  with  eight  keys, 
four  in  each  half.  These  keys  have  come  loose  a  few  times,  and 
I  think  do  not  fit  as  they  should.  They  are  bad  to  get  at,  there 
being  four  flats  on  the  shaft,  which  I  think  is  a  fault.  Will  any 
practical  reader  explain  how  many  flats  this  shaft  should  have  on, 
and  how  the  bosses  should  be  slotted  so  as  to';be  able  to  get  any  one 
key  out  without  disturbing  the  others  ?  Wheel  28  ft.  diameter, 
28  ropes,  6  ft.  wide  at  the  rim,  bosses  21  in.  wide,  space  between 
bssses  15  in.,  hole  in  bosses  3|  in.  larger  than  shaft,  which  is  21  in. 
diameter  at  wheel  seat,  keys  4h  in.  by  1\  in  ,  two  heads  or  thick 
ends  of  keys  outside,  and  two  inside  in  each  boss.  Any  practical 
information  as  regards  staking  and  keying  this  wheel  to  -come  up 
with  modern  times  will  oblige. — Engine-man. 


TO  CORRESPONDENTS. 

To  J.  H.  C. — Leaves  from  a  Naval  Engineer's  Note  Book.  A 
correspondent  has  recently  drawn  attention  to  an  error  in 
Article  IX.  of  this  series,  which  we  take  this  first  opportunity  of 
correcting.  In  the  21st  line  from  top  of  first  column  on  page  641 
(June  10th,  1904),  instead  of  "an  initial  pressure  at  the  engines  of 
240  lb.  absolute,"  read  '  an  initial  pressure  at  the  eDgines  of  255  1  J. 
absolute,  or  240  lb.  by  gauge."  In  regard  to  the  second  part  of 
your  letter,  the  dimensions  given  are  correct.  The  boiler  pressure 
is  250  lb.,  and  the  engines  also  are  constructed  for  250  lb. 


MISCELLANEA. 


Large  Locomotive  Contract. — The  Buenos  Ayres  Great 
Southern  Railway  has  just  passed  an  order  to  Messrs.  Beyer,' 
Peacock,  and  Company  Limited,  Gorton  Foundry,  Manchester, 
for  forty-six  heavy  compound  locomotives  and  tenders  for  early 
delivery.  This  firm  are  at  present  busy  on  turning  out  for 
the  East  Indian  State  railways  thirty-one  locomotives,  besides 
six  heavy  freight  locomotives  for  the  Buenos  Ayres  Western 
Railway. 

Important  Notice:  Gold  Medal  and  Premium. — The 
council  or  the  Institution  of  Naval  Architects  has  passed  the 
following  resolution:  "That  the  council  will  be  willing  to 
pit-sent  a  gold  medal  to  any  person  not  being  a  member  or 
I  fsociate  member  of  council,  who  shall  at  the  forthcoming 
meetings  read  a  paper  which  in  the  judgment  of  the  council 
shall  be  deemed  to  be  of  exceptional  merit.  The  council  will 
also  be  willing  to  present  a  preiv.inm  of  books  or  instruments 
to  the  reader  of  any  paper,  not  being  a  member  or  associate 
member  of  council,  which  paper  shall,  in  the  judgment  of  the 
council,  merit  this  distinction." 

Diplock's  Pedrail  Tractor. — Several  trials  have  hitherto 
been  made  with  Diplock's  pedrail  tractor.  On  the  9th  inst.  the 
invention  was  put  to  another  test,  which,  although  not  severe, 
demonstrated  that  the  tractor  has  an  economical  value.  Shortly 
after  1  o'clock  the  machine,  which  was  drawing  a  loaded  trolley, 
left  Marylebone  Station  and  proceeded  to  Millbank  Barracks, 
via  Portland  Place,  Regent  Street,  Waterloo  Place,  and  'White- 
hall. At  the  Local  Government  Board  offices  a  stop  was  made, 
and  the  tractor  was  inspected  by  a  number  of  gentlemen*  It 
was  stated  that  after  the  fire  in  the  engine  had  been  made  up 
before  stalling  \ery  little  coal  was  used  on  the  journey  from 
the  Great  Central  Station  to  Whitehall.  It  is  understood  that 
the  tractor  will  shortly  proceed  to  Aldershot,  where  its 
capabilities  are  to>  be  tested,  at  the  request  of  the  War  Office,  in 
'hauling  heavy  weighs  over  rough  ground. 

The  report  of  Lieutenant  Colonel  Yorke  to  the  Board  of 
Trade,  on  the  accident  on  the  Great  Western  Railway  on 
October  3rd,  between  Llanelly  and  Loughor,  when  a  passenger 
train  became  derailed,  does  not  clear  up  the  mystery  as  to  the 
cause.  The  report  says  that,  "the  result  of  the  investigation 
is  disappointing,  for  although  every  effort  lias  been  made  to 
discover  the  cause  of  the  derailment  no  direct  evidence  is 
forthcoming,  and  any  conclusions  arrived  at  depend  upon 
theoretical  considerations  rather  than  upon  absolute  proof. 
One  of  the  most  noticeable  features  of  the  occurrence  is  the 
absence  of  any  physical  conditions  such  as  are  usually  found 
in  cases  of  this  nature.  It  has  been  suggested  that  the  derail- 
ment was  due  to  the  oscillation  of  the  tank  engine,  and  this 
was  the  view  adopted  by  the  coroner's  jury.  The  inspector  is 
unable  to  report  with  certainty  the  cause  of  the  derailment,  but 
the  probability  as  that  it  was  due  to  one  or  other  of  two 
causes,  viz.,  the  fracture  of  the  side  rod  or  the  oscillation  of  the 
saddle  tank  engine  in  consequence  of  too  great  a  speed."  Colonel 
Yorke  has  no  doubt  that  the  fault  is  in  some  way  or  other  to  be 
traced  to  the  tank  engine,  and  he  adds  that  engines  of  the 
"  saddle  tank "  type  are  not  suitable  for  attachment  in  front 
of  express  trains.  The  wrecked  train  was  going  about  sixty 
miles  an  hour  at  the  time  of  the  accident. 

The  Milde  new  electric  car  has  its  motor  mounted  uist  in  front 
of  the  rear  axle.  Actually,  two  motors  are  combined  in  one, 
there  being  two  independent  armatures  running  in  a  single 
field.  The  armatures  are  mechanically  separated,  and  each 
drives  one  of  the  rear  wheels.  The  field  of  the  motor  is 
excited  by  lathe-wound  coils  which  are  placed  on  one  side,  and 
the  magnetic  circuit  is  completed  through  the  other  lialf.  This 
arrangement  allows  of  a  good  balance  on  the  two  armatures, 
even  when  the  fields  are  worked  in  shunt,  as  is  sometimes  the 
case.  Each  motor  shaft  has  a  pinion  on  the  outer  end  which 
gears  with  a  large  wheel  (mounted  on  a  countershaft)  in  the 
ratio  of  5  to  1.  At  the  end  of  the  countershaft  is  a  sprocket, 
from  which  a  chain  passes  to  the  rear  wheel  of  the  car.  One  of 
the  advantages  of  chain  driving  for  electric  motors  is  the  high 
efficiency  as  compared  with  direct  gear  driving  from  motot 
to  car  wheel.  Another  advantage  is  that  the  motor  can  be 
attached  rigidly  to  the  chassis,  and  thus  can  have  the  benefit 
of  the  spring  suspension,  while  in  the  case  of  direct  driving  the 
motor  is  suspended  to  the  axle,  and  receives  all  the  shocks  of  the 
latter.  This  involves  very  hard  wear,  and  the  metal  even 
undergoes  a  molecular  change.  Sometimes  the  aluminium  of 
the  case  becomes  very  hard  and  brittle.  Still  another  advantage 
is  the  easy  adjustment  of  the  chain,  while  with  direct  gears  these 
have  to  be  adjusted  to  within  '/^  in.  if  the  oar  is  to  run  without 
noise.  It  is  pleasant  to  record,  savs  Work,  some  progress 
in  the  design  and  construction  of  electric  cars,  which  have 
received  but  scant  attention  since  the  petrol  car  sprang  into 
popularity. 
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STEAM   BOILERS  AND  STEAM  USERS. 

Engineering  history,  so  far  as  it  relates  to  steam-boiler 
development,  is  made  to  appear  quite  a  young  affair  when 
the  fact  is  borne  in  mind  that  the  jubilee  of  the  Manchester 
Steam  Users'  Association  has  but  just  past. 

In  a  period  of  fifty  years  engineering  practically  revo- 
lutionises its  practice  in  many  departments,  but  in  others  it 
apparently  solidifies  its  customs  and  rules.  The  prejudices 
connected  with  steam  boilers  and  their  liabilities  that  were 
associated  with  their  use  fifty  years  ago  can  scarcely  be 
appreciated  at  the  present  day,  when  by  the  organisation 
and  methods  of  more  than  one  steam  boiler  insurance  and 
like  protective  associations  the  risk  supposed  to  be  attached 
to  the  use  of  the  steam  boiler  is  reduced  to  a  minimum,  if 
it  is  not  entirely  obviated  or  removed. 

The  founders  of  the  Manchester  Steam  Users'  Association 
evidently  concluded,  when  arranging  for  their  new  enter- 
prise, that  it  would  be  safer,  and  possibly  more  prudent, 
for  them  to  limit  the  insurances  that  they  were  prepared 
to  take  to  the  districts  they  knew  intimately  and  could 
thus  readily  watch;  consequently  the  benefits  of  the 
association  were  confined  to  the  immediate  neighbourhood 
of  Manchester,  and  boilers  other  than  of  the  Lancashire 
and  the  Cornish  types  were  refused  as  being  outside  the 
risks  they  were  disposed  to  provide  against. 

The  very  satisfactory  manner  in  which  the  Steam  Users' 
Association  and  their  inspectors  did  their  work  has  resulted 
in  a  growth  that  has  now  neither  limits  in  point  of  area 
or  in  the  type  of  boiler  that  is  to  lie  insured. 

The  risks,  if  any,  that  were  once  associated  with  boilers 
other  than  of  the  Lancashire  and  Cornish  type  fifty  years  ago 
certainly  exist  to-day,  but  experience  has  shown  that  safety 
and  immunity  from  risk  are  not  to  be  secured  by  the 
adoption  only  of  a  stereotyped  form  of  steam  generator. 

The  peculiar  and  somewhat  unreasonable  prejudices 
ao-ainst  tubular  and  tubulous  boilers  have  long  since  been 
removed,  and  steam  users  are  no  longer  afraid  to  adopt 
a  type  of  boilers  with  improvements  totally  different  to 
the  one  they  have  perhaps  been  previously  familiar  with, 
in  consequence  of  the  fear  of  dire  disaster  that  would 
attend  any  variation  in  the  form  of  boiler  that  had 
previously  been  installed. 
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While  the  lines  upon  which  a  boiler  can  best  succeed 
and  be  most  efficient  as  a  steam  generator  have  varied, 
and  are  even  now  still  the  subject  of  improvement  and 
progress,  it  is  remarkable  to  find  that  in  the  matter  of 
the  setting  or  the  brickwork  of  the  boiler  there  has  been 
a  singular  lack  of  development  from  the  older  original 
methods  in  use  fifty  years  since. 

Judging  by  the  manner  in  which  some  steam  users 
and  also  some  makers  permit  their  boilers  to  be  absolutely 
built  in,  it  would  appear  to  be  an  accepted  impression 
with  them  that  everything  about  a  boiler  setting  must 
be  sealed  up,  cemented  over,  and  hidden  from  sight,  and 
the  flues  particularly  formed  as  veritable  closed  chambers, 
devoid  of  entrances,  and  proof  against  all  possible 
inspection. 

We  unhesitatingly  maintain  that  much  of  the  loss 
connected  with  the  heat  efficiency  can  be  traced  not  to 
the  furnace  of  the  boiler,  but  to  the  irregular  flues,  the 
caked-up  brickwork,  bad  setting  blocks,  and  leaky  air 
spaces,  whereby  the  heat  is  either  uselessly  absorbed  or 
escapes  from  the  flues,  or  cold  air  from  the  outside  passes 
in  through  the  cracks  and  openings  to  cool  the  travelling 
currents  as  they  pass  through  the  flues. 

The  manner  in  which  the  walls  are  cracked  alike  in  the 
front,  sides,  and  ends  of  the  ordinary  boiler  setting,  and 
the  way  in  which  the  brickwork  is  forced  to  bulge  outwards 
under  the  varying  temperatures  to  which  the  boiler  is 
necessarily  subjected  when  cold  and  when  at  work,  would 
appear  to  be  considered  as  being  quite  past  remedy  by 
the  indifference  which  the  makers  show  to  these  defects 
that  are  almost  universally  associated  with  ordinary  steam 
boilers  when  encased  in  brickwork. 

With  the  adjustable  cover  blocks  and  the  self-seating  and 
removable  boiler  blocks  that  are  now  at  the  disposal  of 
steam  users,  it  is  within  their  power  to  examine  a  flue  or 
the  outer  surface  of  the  boiler  at  any  time,  without 
breaking  down  the  brickwork  or  disturbing  the  main 
setting,  and  with  the  introduction  of  this  form  of  boiler 
setting  the  question  of  inspecting  a  boiler,  or  of  repairing  or 
examining  the  outer  joints  or  rivets  that  are  usually  hidden 
and  sealed  up  within  the  flues,  is  a  matter  quite  as  easy 
as  the  examination  of  the  interior  of  the  boiler  through 
the  ordinary  removable  manhole  cover. 

The  Great  Western  Railway  Company,  who  have  for 
some  time  had  a  large  number  of  20-ton  coal  wagons,  as 
also  several  30-ton  covered  goods  trucks,  in.  regular 
operation,  have  recently  introduced  into  the  working  of 
their  locomotive  coal  traffic  a  number  of  40-ton  bogie 
wagons.  These  wagons,  which  are  of  the  "  all-steel  "  type, 
are  43  ft.  in  length,  7  ft.  9  in.  in  width,  and  4  ft.  10in.  in 
depth,  with  five  doors  on  each  side.  The  solebars  and 
longitudinals  are  10  in.  by  4  in.  by  \  in.  channel  section, 
each  trussed  with  rods  2  in.  by  1  in.  and  pillar  adjustment. 
The  top  bolsters  are  also  10  in.  by  4  in.  by  \  in.  channel 
section.  The  cross  members  are  8  in.  by  3  Jin.  by  3  |in.  by  Jin.L 
section  ;  side  and  end  stanchions,  5  in.  by  31  in.  by  3/,6  in. 
T  section;  side  and  end  plates,  ?/,s.in.  thick,  and  the  floor 
plates  \  in.  thick.  The  wagons  are  carried  on  four- 
wheeled  bolster  bogies,  the  centres  of  wheels  being  5  ft.  6  in. 
apart,  and  the  distance  between,  the  centres  of  bogies  31  ft. 
The  diameter  of  wheels  is  3  ft.  2  in.  Each  of  these  40-ton 
wagons  has  been  equipped  with  an  effective  either-side 
brake,  with  a  block  operating  on  each  wheel.  The  axle 
journals  are  10  in.  by  5  in.      These  wagons,  which  have 


been  built  at  the  company's  works  at  Swindon,  have  a 
"tare"  of  18  tons  13  cwt.,  and  it  is  of  interest  to  note 
that  no  difficulty  is  being  experienced  in  the  weighing  of 
these  wagons,  as  it  is  found  possible  to  get  both  bogies 
on  the  weighbridge  at  the  same  time,  and  the  weight  taken 
at  one  operation. 


Dr.  J.  T.  Nicholson,  in  his  paper  recently  read  before 
the  Leeds  University  Engineering  Society  on  "  High-speed 
Tool  Steel  and  the  Lathes  for  its  Use,"  alluded  to  the 
discovery  that  tool  steel  may  advantageously  be  heated  up 
to  2,000  deg.  Fan.  if  properly  cooled  afterwards.  He 
analysed  the  form  of  a  chip  out  at  dead-slow  speed,  and 
showed  what  happens  precisely  at  the  point  of  the  tool. 
Experiment  and  observation  show  that  70  deg.  is  the  most 
effective  degree  of  sharpness,  and  that  to  work  at  high 
speed,  within  certain  limits,  is"  conducive  to  the  life  of  a 
tool.  At  slow  speeds  it  is  the  point  of  the  tool  that  does 
the  work,  but  at  higher  speeds  the  point  is  kept  cool,  and 
the  work  is  done  behind  the  tool  point.  The  lecturer 
described  the  dynamometer  used  in  measuring  the  forces 
exercised  in  all  directions  during  cutting.  It  has  been 
found  that  stress  is  constant  whatever  the  area  cut ;  that 
the  force  required  to  sustain  the  tool  when  taking  a  cut 
is  proportional  to  the  point  of  the  tool,  quite  apart  from 
the  form  of  the  cut ;  and  "that  the  force  does  not  depend 
on  the  speed  of  cutting. 

In  an  address  before  a  meeting  of  the  Textile  Managers' 
Association,  held  in  Manchester  on  the  18th  inst,  Mr. 
S.  G.  Hobson  spoke  upon  "  Commercial  Management." 
He  pointed  out  that  the  development  of  all  forms  of 
industry,  and  particularly  of  the  textile  trades,  had  placed 
the  manager  in  an  anomalous  position.  The  growth  of  the 
joint-stock  system  had  fundamentally  changed  the  functions 
and  the  status  of  the  manager,  whilst  he  was  still  seriously 
hampered  by  the  traditions  arising  from  the  period  when 
the  mill  was  a  family  concern.  It  was,  therefore,  of  the 
first  importance  that  if  the  manager  was  to  do  his  work 
efficiently  he  should  cut  himself  free  from  irritating  routine 
duties,  so  as  to  be  able  to  study  the  larger  issues  of 
industrial  life,  such  as  new  inventions,  new  workshop  and 
counting-house  methods  of  economy,  the  question  of  wages, 
and  so  forth.  Many  of  the  labour  disputes  that  had 
disfigured  the  textile  industry  were  the  outcome  of  ignor- 
ance of  social  and  economic  issues  which  managers  would 
have  better  understood  had  they  had  more  time  at  their 
disposal.  Managers  ought  also  to  be  allowed  so  to  improve 
the  training  of  their  overlookers  and  others  that  the  work 
of  the  factory  should  be  conducted  efficiently  without  the 
personal  attention  of  the  manager  himself.  In  the 
discussion  which  followed  a  general  agreement  was 
expressed  with  the  views  advanced  by  Mr.  Hobson. 

An  interesting  report  on  first  cost  and  working  expenses 
of  the  New  York  conduit  system  of  electric  tramways,  as 
compared  with  the  London  system,  which  has  just  been 
made  to  the  County  Council,  shows  that  the  average 
receipts  per  car  mile  in  New  York  is  Is.  5d.  and  in  London 
Is.  The  operating  expenses  average  in  New  York  7 id., 
in  London  7d.,  and  in  Glasgow  5^d.  There  may,  however, 
be  difference  in  the  method  of  arriving  at  costs,  and  par- 
ticularly as  to  depreciation  and  other  charges  against  gross 
revenue.  The  important  point  is  that  on  similar  bases  the 
first  cost  of  the  London  system  is  £14,800  per  mile  of 
single  track,  against  from  £20,000  to  £25,000  in  New 
York  •  while  the  average  cost  of  feeder  cables  is  about  half 
—£1,500  against  £3,200  for  New  York.  This  difference 
in  cost  is  explained  by  the  fact  that  some  portions  of  the 
New  York  conduits  had  to  excavated  through  solid  rock ; 
that  an  extended  and  more  expensive  form  of  yoke  had  to 
lie  used;  and  that  all  labour  costs  were  higher.  In  fact, 
wages  in  New  York  are  from  70  to  100  per  cent  higher 
than  in  London.    Motormen  get  8s.  8d.  to  10s.  4d.  per 
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day,  against  4s.  9d.  and  6s.  3d.  here ;  conductors,  from 
8s.  3d.  to  9s.  9d.,  against  4s.  9d.  to  6s.  3d. ;  and  conduit 
cleaners,  7s.  2d.,  against  5s.  4d.  here.  The  cleaning  of  the 
conduit  is  in  London  £134  per  mile  of  single  track  per 
annum,  against  £100  in  New  York;  while  the  cleaning  and 
re-coating  with  insulating  compound  of  the  ploughs  is 
another  heavy  item.  In  New  York  a  universal  fare  of " 
2|d.  is  charged,  but  transfer  tickets  are  given,  entitling 
a  passenger  by  the  payment  of  one  fare  to  a  continuous 
ride  over  two  or  more  lines,  and  the  average  fare  per 
passenger  is  thus  reduced  to  ljd.  In  London  the  average 
fare  is  0  93d.,  and  in  Glasgow  0'91d. 

The  German  naval  authorities  have  now  decided  to 
entirely  dispense  with  the  cylindrical  boilers.  They  are  the 
last  of  the  first-class  Powers  to  adopt  exclusively  water-tube 
steam  generators.  They  have  had  the  tubulous  type  in 
many  ships,  but  in  combination  with  the  cylindrical  boiler. 
Indeed,  they  were  among  the  first  to  adopt  the  dupli- 
cate system,  which  was  first  preferred  by  the  British 
Naval  Boiler  Committee,  and  subsequently  departed  from 
in  favour  of  the  complete  installation  of  Babcock  and 
Wilcox  or  Yarrow  boilers.  The  type  so  far  favoured  in 
Germany  is,  of  course,  of  German  design — the  Schultz- — • 
which  is  now  associated  with  the  Thornycroft,  closely 
resembling  it.  The  question  has  also  been  considered  as 
to  whether  the  treble-screw  propeller  should  be  continued, 
since  most  other  Powers  have  discarded  this  arrangement. 
Engineers  are  now  generally  agreed  that  they  confer  no 
economy,  and  even  if  the  centre  engine  gave  better  thermo- 
dynamic results  when  worked  at  about  full  revolutions 
to  give  the  ship  a  cruising  speed,  the  drag  of  the  side 
propellers  nullified  this  gain.  The  German  engineers  admit 
this,  but  the  naval  architects  regard  it  as  of  the  highest 
importance  that  there  should  be  three  separate  water-tight 
compartments  for  the  machinery,  so  as  the  better  to  ensure 
that  the  vessel  would  always  have  one  of  her  engines  in 
action.  On  this  point  (says  the  Glasgow  Herald),  rather 
than  from  the  engineering  point  of  view,  all  the  new  ships 
will  have  three  engines  and  three  screws.  This  applies  to 
the  two  new  battleships  and  an  armoured  cruiser  soon  to 
be  laid  down. 

The  interesting  work  carried  out  in  connection  with  the 
re-construction  of  the  Moncrieff  Tunnel,  on  the  Caledonian 
Railway,  near  Perth,  formed  the  subject  of  a  paper  read 
at  the  Institution  of  Civil  Engineers  on  February  14th  by 
Mr.  D.  M'Lellan.  The  tunnel  is  1,218  yards  long,  and  the 
re-construction  was  necessitated  by  the  decay  of  the  brick 
lining  put  in  when  the  tunnel  was  originally  pierced  in 
1848,  and  the  disintegration  of  rock  where  unlined,  parts 
falling  from  time  to  time  on  the  rails.  The  new  tunnel 
has  1,083  yards  of  its  length  lined,  as  compared  with 
842  yards  formerly.  The  width  and  height  were  increased, 
and  the  vertical  side  walls  made  9  in.  thick  and  the  arch 
18  in.,  while  improved  methods  are  adopted  for  passing  off 
the  water  from  over  the  arch.  While  work  was  proceeding 
traffic  was  conducted  on  a  single  line  in  the  centre.  The 
work  was  executed  with  the  aid  of  four  steel  travelling 
shields,  32  ft.  long,  22  ft.  wide,  and  16  ft.  9  in.  high,  with 
openings  lined  with  timber  for  the  passage  of  the  trains.  These 
shields  formed,  so  to  speak,  temporary  tunnels  within  the 
main  tunnel,  and  the  men  worked  on  all  three  sides  of 
them ;  and  the  excavated  material,  bricks,  and  drainage 
pipes  were  carried  to  and  fro  on  narrow  gauge  lines  on 
each  side  of  the  railway  line;  while  on  Sundays,  when 
work  was  particularly  brisk,  the  main  railway  line  was 
used  for  the  same  purpose.  The  time  taken  to  do  each 
12  ft.  length  was  three  days  where  there  was  formerly  no 
lining,  and  11  days  where  there  was  old  lining,  which  had 
to  be  removed  before  work  could  proceed.  The  average 
progress  was  15  lineal  yards  per  month  per  shield,  the 
best  progress  being  18  lineal  yards  in  a  month.  The 
number  of  men  employed  averaged  150,  and  they  worked 
8-hour  shifts  to  ensure  that  work  would  be  continuous. 


TOOL  GRINDERS. 

By  T.  S.  Bentley,  A.M.I.M.E. 

Among  the  many  definitions  of  "  man,"  none  is  more 
suggestive  to  the  mechanical  mind  than  that  which 
describes  him  as  "  the  tool-using  animal."  At  least,  it  is 
true  that  along  this  line  his  faculties  have  been  largely 
developed. 

The  term  ■  tool,"  when  used  in  a  general  sense,  embraces 
appliances  of  infinite  variety;  but  perhaps  the  most 
important  class  is  that  whose  function  is  to  produce  a 
cutting  or  wedging  action  on  substances  needing  to  be 
shaped.  For  this  purpose  sharp  edges  are  essential,  and 
means  must  be  found  for  producing  and  renewing  them. 

In  the  earliest  times  the  only  cutting  tools  were  flints, 
flaked  by  percussion  and  rendered  useless  as  soon  as  the 
edge  so  formed  grew  dull.  Numberless  relics  of  this 
primitive  time  have  been  discovered,  and  (though  authori- 
ties differ  widely  in  their  estimates)  it  must  have  been  a 
very  long  period  before  there  was  any  advance  from  this 
original  scheme. 

Eventually,  however,  some  prehistoric  genius  (set  think- 
ing doubtless  by  the  pebbles  on  the  sea  beach)  discovered 
a  way  to  restore  keenness  to  the  blunted  edges — and  this 
is  our  first  introduction  to  the  tool  grinder. 

We  seldom  give  a  thought  to  this  untutored  savage,  or 
realise  that  his  discovery  was  epoch-making.  Neverthe- 
less, it  marks  the  boundary  between  the  Paleolithic  and 
Neolithic  periods,  forms  the  first  real  advance  in  mechanical 
engineering ,  and  survives  in  principle  to  the  present  day. 

The  gist  of  the  discovery  was  that  a  flint  knife,  or  axe, 
could  be  smoothed  and  sharpened  by  being  patiently  rubbed 
backwards  and  forwards  on  a  sandstone  rock.  It  must  have 
been  slow  and  weary  work  ;  but  furrows  have  been  found, 
worn  deep  into  the  rock  by  this  means,  bearing  mute 
testimony  to  the  workshop  methods  of  those  early  days. 

The  villager  who  sharpens  his  knife  on  door-step  or 
window-ledge  little  thinks  how  much  he  has  in  common 
with  his  prehistoric  ancestor! 

The  -principle  of  grinding  having  been  discovered,  its 
practice  was  modified  by  slow  degrees.  First,  the  portable 
rubbing  stone  was  adopted,  such  as  the  mower  still  uses 
for  his  scythe,  and  tools  could  then  be  sharpened  in  any 
convenient  place.  Later  on,  continuous  action  was  secured 
by  revolving  a  circular  stone  mounted  on  pivots ;  and  this 
brings  us  down  to  the  era  of  the  grindstone,  which  has 
held  its  place  practically  unchanged  for  centuries. 

Having  thus  traced  the  history  of  the  tool  grinder,  we 
pass  on  to  its  practical  aspect  and  various  modifications. 

The  nature  of  grinding  action  has  a  direct  bearing  on 
many  phases  of  our  subject,  and  therefore  claims  at  least 
a  passing  notice  before  we  go  further. 

Speaking  generally,  a  grinding  wheel  consists  of  a  mass 
of  hard  particles  held  together  by  some  softer  substance 
which  forms  a  bond.  This  is  substantially  true  whether 
we  refer  to  a  natural  stone  or  to  one  of  the  many  artificial 
wheels. 

The  cutting  power  of  a  wheel  depends  on  a  number  of 
different  things,  chief  among  which  are  the  following: — ■ 

(1)  The  size  of  the  grains ; 

(2)  Their  hardness  and  sharpness  ; 

(3)  The  velocity  of  the  grinding  surface ;  and 

(4)  Its  ability  to  keep  free  from  clogging  with  particles 

of  the  substance  being  ground. 

The  individual  grains  act  in  much  the  same  way  as 
the  teeth  of  a  file,  by  ploughing  fine  grooves  in  the  surface 
of  the  work.  The  size  of  the  grains  (like  the  cut  of  a  file) 
determines  the  depth  and  pitch  of  these  grooves,  and 
therefore  the  speed  of  cutting. 

The  sharper  the  grains  are,  the  easier  is  the  cutting: 
done,  and  the  less  power  is  required  to  drive  the  wheel. 
The  harder  the  grains  are,  the  longer  they  retain  their 
initial  sharpness, 
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The  most  potent  factor,  however,  is  the  circumferential 
speed  of  the  wheel,  as  greater  momentum  largely  makes 
up  for  lack  of  hardness,  and  high  velocity  increases  the 
number  of  cutting  points  which  act  in  a  given  time. 

These  advantages  are  limited  somewhat  by  the  increased 
tendency  of  the  surface  to  clog  at  high  speeds — a  thing 
which  must  be  carefully  guarded  against.  When  the  wheel 
clogs,  cutting  is  transformed  to  rubbing,  much  heat  is 
immediately  generated,  and  the  work,  if  of  hardened  steel, 
has  its  temper  drawn. 

A  copious  supply  of  water  lessens  the  tendency  to  clog, 
and  at  the  same  time  rapidly  carries  off  the  heat.  A  good 
water  supply  is  therefore  of  much  importance. 

We  will  now  compare  the  grindstone  with  its  artificial 
competitors  in  the  light  of  the  foregoing  facts,  and  judge 
as  to  their  relative  merits. 

The  grindstone  can  naturally  claim  much  greater 
antiquity  than  the  emery  wheel ;  but  in  mechanical  matters 
that  is  not  necessarily  a  recommendation.  It  consists  of 
a  disc  of  sandstone,  which  (as  its  name  implies)  is  a  rock 
formed  of  some  ancient  seashore  solidified.  The  particles 
are  mostly  composed  of  quartz — a  mineral  of  considerable 
hardness — but,  having  been  rounded  by  the  action  of 
water,  their  cutting  efficiency  is  not  very  high.  This  is 
partially  offset  by  the  fact  that  the  grains  are  not  very 
firmly  united,  and  get  displaced  before  they  become  unduly 
dull.  The  efficiency  of  a  good  quality  grindstone  is  by 
no  means  to  be  despised,  provided  it  can  be  run  at  a  fairly 
rapid  rate.  It  is  here  that  the  stratified  nature  and  low 
internal  cohesion  of  sandstone  presents  a  difficulty,  as  the 
stone  is  liable  to  burst  by  centrifugal  force  if  run  at  a 
high  speed. 

In  the  Sheffield  grinding  shops  large,  quick-running 
wheels,  sunk  in  a  pit,  are  used,  and  each  grinder  sits  above, 
astride  a  strong  wooden  framework  or  "horse."  Under 
such  conditions  the  natural  stones  show  to  their  best 
advantage  ;  but,  in  spite  of  all  precautions,  accidents  are 
far  too  frequent  and  are  usually  serious  in  their 
consequences. 

The  result  is  that  grindstones,  as  commonly  employed 
in  machine  shops,  run  at  a  drearily  slow  and  inefficient 
speed,  which  accentuates  their  natural  softness,  and  causes 
them  to  wear  away  and  get  out  of  shape  in  very  quick 
time. 

We  will  now  turn  our  attention  to  the  emery  wheel, 
using  the  term  in  a  broad  and  comprehensive  sense  for 
the  sake  of  convenience.  As  there  is  much  confusion,  how- 
ever, regarding  emery  and  other  substances  from  which 
artificial  wheels  are  made,  a  few  words  of  explanation  may 
not  be  out  of  place. 

Emery,  as  is  generally  known,  is  a  mineral  of  crystalline 
nature,  and  consists  of  about  82  per  cent  of  alumina.  Its 
degree  of  hardness,  and  other  qualities,  are  affected  by 
the  nature  of  the  various  admixtures  forming  the  remaining 
portion  ;  but  there  are  very  few  materials  that  can  with- 
stand its  action. 

Corundum  is  a  superior  form  of  emery,  being  almost 
pure  crystallised  alumina ;  and  is  akin  to  the  ruby, 
amethyst,  topaz,  and  sapphire.  It  is  of  great  hardness 
(being  ranked  next  to  the  diamond),  and  also  of  consider- 
able tenacity.  As  it  is  much  rarer  than  emery,  it  is  pro- 
portionately expensive,  and  the  supply  threaten*  to  be 
speedily  exhausted.  Repeated  attempts  have  been  made 
to  manufacture  artificial  corundum  by  means  of  the  intense 
heat  of  the  electric  furnace.  The  endeavour  has  at  last 
resulted  in  the  production  of  a  substance  of  identical 
chemical  composition  and  the  same  physical  properties 
as  the  natural  mineral.  The  experiment  promises  to  be 
a  complete  success  from  a  commercial  as  well  as  a  scientific 
standpoint  ;  and  the  resulting  product,  which  is  already 
being  made  into  wheels,  wdl  probably  supersede  the 
natural  corundum  almost  entirely  in  the  course  of  time. 

Carborundum  is  another  artificial  substance  that  is  made 


in  a  similar  way,  but  differs  altogether  in  composition. 
It  consists  of  carbon  and  silicon  in  about  equal  propor- 
tions, and  is  manufactured  from  coke,  salt,  sawdust,  and 
sand.  It  is  extremely  hard  and  brittle,  and  varies  very 
much  inl  appearance.  The  crystals  in  the  raw  state  are 
many  of  them  very  beautiful,  having  a  brilliant  blue  colour 
and  a  metallic  lustre. 

The  various  substances  are  made  up  into  wheels  by 
processes  which  are,  in  the  main,  similar.  The  crystals 
are  first  crushed  and  separated  by  means  of  sieves  into 
powders  of  various  sizes.  The  finest  are  sorted  by  mixing 
them  with  water  and  allowing  a  greater  or  less  time  before 
pouring  off. 

The  wheels  are  moulded  from  a  mixture  of  the  powder 
and  some  kind  of  cement,  or  binding  material,  which 
serves  to  hold  the  particles  together.  Many  different 
substances  have  been  used,  including  vulcanite,  india- 
rubber,  shellac,  celluloid,  etc.  The  suitability  of  each 
depends  largely  on  the  proportions  of  the  wheel,  .and  the 
purpose  for  which  it  is  intended.  In  all  cases  the  object 
is  to  secure  the  necessary  cohesion  without  clogging  or 
glazing.  As  may  easily  be  imagined,  a  cement,  otherwise 
good,  may  not  be  suitable  for  use  with  water;  and  this 
adds  another  item  to  the  list  of  requirements  which  must 
be  met. 

Very  satisfactory  results  are  obtained  by  what  is  known 
as  the  vitrified  process,  in  which  the  material  used  is 
similar  to  porcelain  enamel,  and,  when  melted,  binds  the 
whole  mass  together  by  a  bond  of  semi-crystalline  nature 
which  is  strong,  waterproof,   and  non-clogging.    In  this 
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way  the  binding  material  itself,  being  of  a  distinctly  sharp 
and  cutting  nature,  actually  adds  to  the  abrasive  qualities 
of  the  wheel. 

By  thoroughly  mixing  the  ingredients  together,  and 
taking  great  care  in  the  moulding,  very  uniform  results 
are  obtained  in  the  finished  wheels  as  to  cutting  efficiency, 
wearing  qualities,  and  weight.  These  are  all  of  them 
important  matters ;  the  two  former  as  tending  to  keep 
the  wheel  true,  the  latter  for  the  sake  of  balance  and 
the  avoidance  of  vibration. 

The  average  speed  recommended  for  general  purposes 
is  5,000  ft.  per  minute  on  the  periphery  of  the  wheel. 
This  is  varied  a  good  deal,  however,  being  sometimes 
reduced  and  at  others  exceeded. 

It  should  be  remembered  that  there  is  always  a  best 
speed  for  any  given  wheel  on  any  given  work.  There  is 
no  infallible  method  to  determine  this  best  speed  offhand  : 
but  several  rules  may  be  given  which  are  of  general 
application,  and  will  form  a  good  guide  in  this  matter. 

When  a  wheel  glazes  (unless  there  is  some  other  obvious 
reason)  it  may  be  concluded  that  the  speed  is  too  high, 
and  the  fault  will  probably  be  remedied  by  reducing  it. 
Dn  the  other  hand,  a  wheel  that  wears  away  with  abnormal 
rapidity  will  generally  give  better  results  if  run  faster. 
Other  things  being  equal,  a  soft  wheel  should  be  run 
faster  than  a  hard  one  to  obtain  best  results.  When  large 
surfaces  have  to  be  ground,  a  comparatively  soft  Avheel 
should  be  used;  but  on  edge  work  and  small  surfaces  it 
must  be  fairly  hard,  to  prevent  furrowing  and  wasteful 
wear.    This  is  a  much  more  important  factor  to  consider 
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than  the  relative  hardness  of  the  material  ground,  which 
makes  far  less  difference  to  the  wheel  than  is  often 
supposed.  So  much  for  working  speed  and  its  relation 
to  "  grade,''  "  temper,"  or  degree  of  hardness,  which  are 
all  interchangeable  terms  for  the  quality  to  which  we  have 
been  referring. 

With  regard  to  "  number  "  or  "  grit  " — that  is,  the  size 
of  the  abrasive  particles — two  things  have  to  be  considered. 
The  first- is  the  amount  of  metal  to  be  removed,  and  the 
second  is  the  nature  of  the  surface  to  be  produced.  For 
rapid  cutting  a  coarse  wheel  should  be  used,  but  the  degree 
of  roughness  is  limited  by  the  required  finish  unless  a 
second  wheel  can  be  employed.  For  this  reason  many 
tool  grinders  are  made  duplex  to  provide  for  both  needs. 

The  fastest  cutting  wheel,  when  the  nature  of  the  work 
allows  of  its  employment,  is  a  very  coarse,  soft  wheel, 
run  at  a  high  speed,  and  working  with  a  good  supply  of 
water,  which  washes  away  the  loose  particles  and  so 
obviates  glazing.  This  allows  of  a  higher  speed,  and 
increases  the  efficiency.  The  tendency  in  practice,  how- 
ever, is  to  use  a  harder  wheel,  and  to  reduce  the  speed 
so  as  to  minimise  splashing. 

One  thing  that  does  not  seem  to  be  generally  recognised 
is  that  the  faster  a  wheel  cuts  the  faster  of  necessity  it 
will  wear.  That  is  to  say  that  wheels  may  be  got  of 
almost  everlasting  durability,  and  they  can  also  be  got  with 
an  apparently  insatiable  appetite  for  metal ;  but  no  one 
wheel  will  answer  to  both  descriptions,  and  those  who  are 
seeking  such  a  combination  (and  they  are  not  a  few)  are 
foredoomed  to  disappointment. 

That  different  wheels  vary  veiy  much  in  their  perform- 
ance is  readily  granted,  but  that  fact  does  not  affect  the 
truth  of  the  general-  principle.  The  discrepancy  can  be 
accounted  for  in  most  cases  as  the  result  of  some  dis- 
similarity in  speed,  grade,  nature  of  bond,  or  conditions 
of  work. 

When  the  characteristics  of  the  emery  wheel  are  more 
generally  understood,  the  average  results  will  be  improved, 
and  it  should  then  replace  the  grindstone  for  the  vast 
majority  of  grinding  operations. 

It  is  often  found  in  practice  that  the  good  results  which 
should  be  secured  are  not  actually  obtained.  Many  causes 
may  contribute  to  this  state  of  things,  and  it  will  be  well 
to  consider  them.  This  necessitates  our  glancing  once 
more  at  our  old  friend  the  grindstone,  from  which  several 
of  these  difficulties  are  directly  descended. 

Where  the  grindstone  is  still  retained  for  general  use 
in  the  machine  shop,  it  is  mostly  to  be  found  in  some  odd 
corner,  looking  neglected  and  forlorn.  The  face  is  gener- 
ally scored  and  out  of  truth,  and  often  enough  a  piece  is 
chipped  out  of  the  side.  In  such  a  condition  it  is  one  of 
the  most  inefficient  and  dangerous  machines  in  common 
use.  It  is  admitted  that  in  some  shops  the  stones  are 
moperly  mounted,  true,  and  well  kept;  but  this  is  the 
exception  rather  than  the  rule.  The  reason  is  not  far 
to  seek,  and  is  summed  up  in  the  old  phrase,  "  What  is 
everyone's  business  is  nobody's  business."  The  stone, 
being  common  to  the  shop,  has  frequently  to  depend  on 
the  spontaneous  attention  given  it  by  whomsoever  must 
grind  a  tool,  and  finds  the  stone  too  much  out  of  condition 
for  his  purpose.  In  such  shops  the  trueing  is  done  by 
means  of  a  steel  bar,  or  a  piece  of  pipe,  while  the  stone 
runs  dry.  It  is  a  dusty  and  unpleasant  job  at  the  best, 
and  not  unattended  with  risk  should  the  stone  happen  to 
he  chipped.  This  is  the  chief  cause  of  its  being  shirked,, 
though  in  piecework  shops  the  loss  of  time  forms  an 
additional  reason.  In  better-managed  shops  a  proper 
dresser  or  trueing  device  is  provided,  and  someone 
instructed  to  do  the  work  at  stated  intervals,  or  as  may 
be  required. 

Various  grindstone  dressers  are  employed  with  satis- 
factory results.  One  of  the  simplest  consists  of  a  free- 
running  ioll  composed  of  chilled  star  cutters,  or  bent 
Bteel  washers  threaded  on  a  mandrel.    The  roll  is  mounted 


so  as  to  revolve  freely,  and  is  forced  against  the  face  of 
the  stone.  A  slide  rest  is  sometimes  used,  carrying  a 
single  free-running  disc  or  cutter  mounted  diagonally  and 
traversed  across.  The  object  in  every  case  is  t  >  remove 
the  worn  face  of  the  stone  by  combined  pressure  and 
percussion,  so  as  to  produce  a  new  surface  smooth  and 
true.  The  cutting  action  is  improved  at  the  same  time, 
because  the  clogged  and  blunted  grains  are  dislodged 
during  the  process,  bringing  fresh  edges  into  action. 

Other  methods  of  dressing  have  been  tried  with  varying 
success,  but  are  not  usually  adopted.  One  that  may  be 
mentioned  is  the  use  of  a  double  trough,  in  which  a  second 
stone  is  mounted  on  a  shaft  parallel  to  that  of  the  first. 
This  second  stone  can  be  brought  into  contact  with  the 
other  and  given  a  reciprocating  motion  so  as  to  grind  its 
t'ellmv  true.  Such  a  plan  is  doubtless  effective,  but  seems 
too  cumbrous  and  elaborate  for  the  object  it  is  intended  to 
secure. 

Emery  wheels  are  usually  trued  by  means  of  free-running 
rolls  or  vibrating  discs,  such  as  have  been  named  in  con- 
nection with  the  grindstone;  and  mauy  varieties  are  made 
either  incorporated  in  machines  or  separate  for  use  as 
hand  tools. 

A  diamond  set  in  a  suitable  holder  has  long  been  con- 
sidered the  ideal  tool,  especially  for  use  on  small  wheels 
and  where  sharp  corners  are  required.  It  certainly  does 
its  work  well,  but  is  of  considerable  cost,  and  requires  a 
good  deal  of  care  in  handling.  Owing  to  its  extreme 
hardness,  the  diamond  may  be  broken  by  being  carelessly 
applied  to  an  untrue  wheel ;  or  it  may  be  knocked  from  its 
setting  and  lost.  It  is  therefore  unsuitable  for  general 
and  indiscriminate  use.  Another  objection  is  that,  being 
harder  than  emery,  it  is  apt  to  leave  the  grains  somewhat 
dulled  and  their  cutting  action  in  consequence  impaired. 

A  new  form  of  emery  wheel  dresser  which  has  lately 
been  introduced,  and  seems  destined  to  become  popular, 
is  shown  in  fig.  1.  It  is  called  the  "  Metcalf,"  and  consists 
of  a  small  broad-faced  grinding  wheel  of  special  grade  and 
grit.  This  is  mounted  on  free-running  bearings  in  the 
middle  of  a  short  shaft  having  heavy  iron  knobs  for 
handles.  It  is  intended  to  be  held  in  the  hands  and  lightly 
applied  to  the  emery  wheel  needing  to  be  trued  in  such  a 
way  that,  though  the  faces  of  the  wheels  are  practically 
parallel,  their  axes  of  rotation  are  not  in  the  same  plane. 
The  angle  of  inclination  may  vary,  say,  from  20  deg.  to 
40deg.,  and  causes  mutual  abrasive  action  between  the 
two  surfaces  as  they  roll  in  contact.  It  is  plain  that  this 
arrangement  will  quickly  clear  the  surface  of  the  emery 
wheel,  but  that  it  will  also  restore  it  to  truth  is  much  less 
obvious.  In  practice,  however,  it  is  effective  for  both 
these  purposes  to  an  extent  which  is  not  easily  credited 
till  actually  seen  and  proved. 

It  would  naturally  be  supposed  that  the  dressing  roll 
would  follow  all  irregularities  of  the  wheel,  and  so  fail 
to  remedy  its  eccentricity ;  and  this  would  be  so  if  the 
two  were  in  the  same  plane  and  forcibly  pressed  together. 
Such  a  result  is  obviated  by  the  inertia  of  the  heavy 
handles,  aided  by  the  gyroscopic  action  of  the  rapidly- 
spinning  roll,  which  combine  to  keep  the  dresser  stationary. 
In  this  way  the  high  parts  of  the  emery  wheel  alone  come 
into  action  at  first,  and  are  quickly  levelled  down  till  the 
whole  surface  is  true.  One  of  the  principal  advantages 
of  this  system  is  that  it  obviates  the  need  for  a  rest,  and 
thus  is  more  quickly  and  easily  applied  than  any  other 
form  of  dresser.  Another  good  point  is  that  sharp  corners 
can  easily  be  produced  on  the  wheel  by  this  method,  for 
this  dresser  does  not  chip  the  fine  edge  as  other  styles  do. 
Some  users  even  prefer  it  to  the  diamond  for  this  fine  work. 
It  also  leaves  the  wheel  in  the  best  cutting  condition,  and 
with  a  finer  or  coarser  surface  according  to  the  angle  at 
which  it  has  been  applied.  A  trial  of  this  dresser  will 
prove  a  revelation  to  all  those  who  are  worried  by  the 
problem  of  keeping  their  emery  wheels  in  proper  working 
trim.  (To  he  continued.) 
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THE   MODERN    RAILWAY   WAGON  AND 
THE   DETAILS   OF   ITS  DESIGN. 

By  George  Wiixans. 

(Continued  from  page  85.) 

Another  type  of  brake,  complying  with  the  requirements 
of  the  Clearing  House,  but  differing  in  action  from  those 
previously  described,  is  shown  by  the  accompanying 
figures,  90,  91,  92,  and  93.  This  brake  is  the  invention 
of  Mr.  Bowles,  of  the  North- Eastern  Railway  Wagon  Works, 
Shildon,  and  is  being  taken  up  commercially  by  the  A.B.C. 
Coupler  Company,  of  London.  I  am  indebted  to  them 
for  permission  to  reproduce  the  illustrations  and  describe 
the  brake. 

On  referring  to  fig.  90,  which  shows  an  ordinary  standard 


corners,"  if  possible,  on  account  of  the  preference  for 
working  a  brake  arranged  to  be  operated  by  the  right 
hand ;  also,  should  two  "  one-end  "  brakes  come  together, 
it  necessitates  the  operator  putting  the  brake  on,  on  the 
one  wagon,  with  one  hand,  and  then  turning  partially 
round  to  put  the  brake  down  on  the  next  wagon.  The 
manner  of  retaining  and  releasing  the  brake  from  either- 
side  is  ingenious. 

Referring  to  fig.  91,  which  shows  another  arrangement 
of  the  brake  to  a  larger  scale  than  fig.  90,  it  will  be  seen 
that  in  the  casting  secured  to  the  side  of  the  wagon  is 
hung  a  short  swinging  lever  E.  This  lever  is  made  to 
engage  with  the  catch  F,  that  retains  the  brake  in  the 
"  on  "  position.  This  swinging  lever  is  provided  with  a 
V-shaped  projection  at  the  top,  and,  immediately  beneath 
it,  with  an  inverted  V  recess. 


Pig.  HO. 


wagon  as  being  fitted  with  the  brake,  it  will  be  seen  that 
the  brake  is  applied  by  depressing  the  hand  lever  C. 
This  lever  on  the  brake  side  has  a  projection,  which  comes 
in  contact  with  the  lever  marked  C,  so  that  on  being- 
depressed  the  brake  is  applied  through  the  brake  lever 
B'  in  the  ordinary  manner. 

To  the  lever  C  on  the  brake  side  is  attached  the  travelling- 
rack  B.  A  casting  is  secured  to  the  side  of  the  wagon 
containing  a  spring  catch  F,  which  engages  with  the 
travelling  rack. 

It  will  be  noticed  on  fig.  90  that  the  brake  lever  is  shown 
dotted  on  the  "off"  side.  This  dotted  line  arrangement 
is  what  is  known  as  a  "  cross-corner  "  brake ;  the  brakes 
] Deviously  described  have  all  been  of  the  type  known  as 
"  one-end  brakes. 

It   is  desirable   that   the   brakes   be   arranged  "'  cross 


On  the  brake  lever  C  is  a  round  pin  projection  D  (see 
fig.  92  in  plan).  This  pin,  when  the  brake  is  in  the  "  off  " 
position,  rests  in  the  lower  inverted  V  of  the  swinging 
lever,  and  thus  retains  the  brake-operating  lever  when  in 
the  "  off"  position.  In  applying  the  brake  the  hand  lever 
C  is  slightly  lifted  ;  the  spring  on  the  retaining  catch  F 
pushes  the  swinging  lever  E  towards  the  rack  B.  The  - 
short  pin  projection  D  on  hand  lever  C  is  then  free  to 
pass  the  V  projection  on  the  outside  G  ;  the  hand  lever 
being  then  depressed,  the  catch  F  engages  with  the  teeth 
of  the  rack  and  retains  the  brake  in  the  "  on  "  position. 
The  brake  is  released  on  lifting  up  the  hand  lever  by 
means  of  the  projecting  stud  D  coming  in  contact  with 
the  lower  portion  of  the  inverted  Y  projection  on  the 
swinging  lever  on  the  inside  pressing  it  backwards,  together 
with  the  retaining  catch  F  with  which  it  is  connected  ; 
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this  then  permits  the  travelling  rack  B  and  the  lever  C 
to  be  overbalanced  by  the  weight  of  the  brake  work;  the 
hand  lever  then  is  lowered  and  rests  in  the  "  off  "  position 
in  the  recess  of  the  inverted  V  on  lever  E  by  means  of 
the  projecting  stud  D,  as  previously  described. 


increased  capacity  of  the  wagon,  and  to  do  this  by  means 
of  the  ordinary  brake  arrangement  produces  sources  of 
trouble  that  do  not  arise  with  an  ordinary  10-ton  wagon 
so  fitted ;  in  that  case,  the  brake  blocks,  being  hung 
between  the  wheels  and  pressed  outwards  by  the  brake 


Fig.  91. 


Fig.  9d  also  possesses  several  other  interesting  features. 
It  will  be  noticed  that  the  wagon  is  fitted  with  brake 
blocks  on  each  side  of  the  wheel,  the  arrangement  being 


gear,  tend,  when  increased  leverage  is  applied  for  high- 
capacity  stock,  to  push  the  axles  out  of  line,  causing  hot 
axles,  broken  axle  boxes,  and  other  apparent  defects.  With 


Fig.  92. 


the  patent  of  Mr.  J.  Peart,  engineer,  Darlington,  and, 
together  with  the  compensating  brake  hanger,  is  fitted  to 
the  high-capacity  23-ton  North-Eastern  wagon  stock.  The 
necessity    for    increased    brake    effect    arises    with  the 


the  arrangement  of  brake  blocks  under  notice,  these  defects 
are  removed.  The  brake  blocks  being  arranged  on  either 
side  of  each  of  the  wheels,  of  course,  equalise  the  amount 
of  pressure  applied,  and  so  retain  the  axle  and  its  bearing 
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in  its  normal  position ;  hence  any  amount  of  leverage 
necessary  to  produce  an  effective  braking  effort  may  be 
employed  without  in  any  way  straining  any  portion  of  the 
wagon  to  the  detriment  of  another,  as  in  the  case  of  the 
inside-hung  brake  arrangement. 

From  an  examination  of  fig.  19  or  20  (the  arrangement 
being  the  same  in  both  cases,  with  exception  of  the  means 
for  adjustment  of  the  brake  blocks  to  the  wheels,  which 
is  in  fig.  91  done  by  a  pin  and  adjusting  holes,  and  in 
fig.  92  by  means  of  screwed  ends  on  the  brake-pull  rods), 
it  will  be  seen  that  the  ordinary  push  rods  of  the  standard 
brake  gekx  are  retained,  but  are  coupled  up  to  a  short 
brake  lever  D,  which  in  turn  is  connected  to  a  special 
block-hanging  lever,  on  which  the  inside  brake  block  is 
mounted,  to  the  end  of  the  brake  lever  D,  opposite  to 
which  the  push  rod  is  connected  is  coupled  the  brake-pull 
rod,  passing  across  the  face  and  back  of  the  wheels. 
This  pull  rod  is  in  turn  connected  to  the  end  of  a  block 
hanger,  upon  which  the  outside  blocks  are  hung  as  shown. 
Thus,  as  will  be  seen,  an  equalised  brake  effect  is  obtained 
on  both  sides  of  each  wheel,  and  if  necessary,  as  shown  in 
figs.  92  and  93,  on  both  sides  of  all  the  wheels,  the 
leverages  being  so  arranged  as  to  keep  the  effort  equal 
on  all  the  brake  blocks.  This  is  a  very  desirable  result, 
and  is  simply  obtained,  and.  at  the  same  time,  much  of 
the  standard  brake  work  is  retained. 

The  brake  blocks  have  also  some  novel  features,  being 
free  to  turn  about  the  centre  hanging  pin,  and  adjust 
themselves  to  a  position  parallel  to  the  wheels  when  the 
wagon  is  under  load  and  the  bearing  springs  deflected ; 


the  blocks  are  made  to  retain  their  position  by  the  friction 
between  the  hanger  and  the  block,  which  is  created  by  a 
bolt  and  spring  washer,  arranged  above  the  main  hanging 
pin  (see  fig.  91),  so  that  the  rubbing  of  the  blocks  on  the 
wheels  when  under  load  is  prevented;  similarly  the  block 
takes  up  a  new  position  clear  of  the  wheels  when  the 
wagon  is  unloaded.  The  blocks  also,  on  account  of  the 
manner  in  which  they  are  hung  and  attached  to  their  brake 
hangers,  are  prevented  from  climbing  the  wheels  when 
the  brake  is  applied — a  fruitful  cause  of  trouble,  especially 
in  multi-block  systems. 

The  compensating  brake  hanger  shown  in  fig.  91  is  an 
interesting  and  tiseful  feature  of  the  brake  gear.  Where 
a  large  number  of  brake  blocks  are  employed  it  is  a 
matter  of  great  difficulty  to  adjust,  and  keep  adjusted,  all 
the  brake  blocks  equally  on  all  the  wheels.  This  is,  in 
most  cases,  allowed  to  come  about  by  the  blocks  wearing- 
down  to  the  wheels  ;  in  the  meantime  portions  of  the  brake 
gear  may  be  very  heavily  stressed  through  having  to  carry 
loads  which  they  were  not  intended  to  withstand. 
Similarly,  when  the  brake  has  worn  down  and  grips  all 
the  wheels,  it  may  be,  and  generally  is,  that  some  of  the 
blocks  are  doing  more  work  than  others,  due  to  the  first 
unequal  adjustment  of  the  brake' 

By  introducing  a  compensating  hanger,  as  in  fig.  91, 
and  to  which  all  the  brake  blocks  are  connected,  each  block 


is  caused  to  take  up  an  equalised  position  to  the  rest,  and 
therefore  from  the  first  there  is  an  equal  braking  effect 
all  round  the  wagon,  whilst  similarly  all  the  blocks  when 
in  the  "  off "  position  are  caused  to  take  up  an  equal 
distance  from  off  their  respective  wheels. 

From  fig.  91  it  will  be  seen  that  in  this  case  the  brake 
V  hanger  is  in  two  parts,  the  one  secured  to  the  solebar  of 
the  wagon,  the  other  portion,  carrying  the  brake  tumbler 
shaft,  being  pivoted  to  this  fixed  portion  by  (he  pin  L. 
Two  other  bolts  are  passed  through  the  two  portions  of 
the  hanger,  and  are  provided  with  Grover  or  other  spring 
washers.    These  bolts  are  indicated  by  M'  and  M. 

The  action  of  the  compensating  hanger  is  such  that  on 
the  brake  being  applied  by  pressing  down  the  brake  lever 
C,  by  reason  of  the  hanger,  all  the  blocks  are  equally  set 
up  against  their  respective  wheels  on  the  brake  being 
taken  off,  the  compensating  hanger  remaining  in  the 
equalised  position  it  took  up  when  the  brake  was  applied 
on  account  of  the  friction  set  up  between  the  two  portions 
of  the  hanger,  caused  by  the  pressure  exerted  through  the 
spring  washers  on  bolts  M  and  M1,  and  so  permits  of  all 
the  blocks  coming  equally  from  off  their  respective  wheels. 

The  whole  of  the  arrangement  of  either-side  brake  and 
brakework  shown  in  fig.  91  is  decidedly  ingenious  and  the 
result  of  much  labour  and  experiment,  and  the  inventors 
of  the  respective  arrangements  are  to  be  congratulated 
on  the  result. 

The  circular  disc  shown  above  the  somewhat  peculiar 
axle  box  shown  in  fig.  92  is  the  guard  cover  for  an 
exceedingly  interesting  type  of  anti-friction  roller  axle  box, 
which  I  hope  to  be  able  to  illustrate  in  a  later  portion  of 
this  series.  Figs.  92  and  93  are,  in  fact,  illustrative  of 
the  arrangement  and  brake  gear,  etc.,  of  the  North- 
Eastern  23-ton  high-capacity  "  anti-friction  "  wagons. 

(To  be  continued.) 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Explosion  from  a  Marine  Boiler,  due  to  Corrosion 
Round  a  Patch. 

No.  1,521.  This  inquiry  deals  with  an  explosion  which 
occurred  on  board  a  steam  fishing  vessel  owned  by  the 
Swansea  Steam  Trawling,  Pure  Ice,  and  Cold  Storage 
Company  Limited.  The  boiler  was  made  of  steel,  and  was 
of  the  ordinary  marine  type,  the  safety  valves  being  loaded 
for  a  working  pressure  of  1151b.  per  square  inch.  It  was 
about  eight  years  old.  Two  years  ago  the  bottom  part  of 
the  combustion  chamber  back  plate  was  cut  out  as  it  was 
reduced  in  thickness  by  corrosion,  and  a  riveted  patch  and 
two  new  screwed  stays  were  fitted  to  this  part  of  the 
boiler.  In  April,  1904,  it  was  discovered  that  the  patch 
was  coiroded  round  one  of  the  screwed  stays  ;  the  nut  and 
washer  were  taken  off  this  stay,  and  a  larger  washer  fitted 
in  place.  The  boiler  was  insured  and  regularly  inspected 
by  Lloyd's  Register  of  Shipping,  the  Total  Loss  Mutual 
Steamship  Insurance  Association,  and  the  Law  Accident 
Insurance  Society  Limited.  The  explosion  occurred  at 
sea  on  August  8th,  1904,  and  it  was  found  on  examination 
that  there  was  a  hole  about  J  in.  in  diameter  in  the  patch 
on  the  lower  part  of  the  port  combustion  chamber  back 
plate,  close  to  one  of  the  stays,  and  the  plate  in  the 
locality  was  considerably  thinned  by  corrosion.  Temporary- 
repairs  were  executed,  and  the  vessel  returned  to  port, 
The  Board  of  Trade  inspector  who  examined  the  boiler 
reports  that  he  found  that  considerable  local  wasting  on 
the  plate  forming  the  patch  had  taken  place  around  one 
of  the  screwed  stays.  With  the  exception  of  this  defect 
the  boiler  appeared  to  be  in  good  condition.  It  was  stated 
in  evidence  that  a  small  deposit  of  salt  was  noticed  round 
the  washer  of  the  stay  every  time  the  boiler  was  examined 
in  port.  The  salt  is  said  to  have  been  cleared  away,  but 
no  one  observed  that  the  plate  was  wasting  away  and  was 
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getting  into  a  dangerous  condition,  owing  to  the  corrosion 
that  was  continuously  taking  place  there.  The  boiler  was 
emptied,  cleaned,  and  then  re-filled  with  fresh  water  at 
intervals  of  about  six  weeks,  and  was  scaled  about  every 
twelve  weeks.  The  boiler  had  been  inspected  on  several 
<  ccasions  recently,  and  although  the  wasting  of  the  plate 
does  not  appear  to  have  been  noticed,  it  must  have  existed 
for  a  considerable  time,  and  should  have  been  observed 
bv  those  who  examined  the  boiler. 


Explosion  from  a  Boiler  on  Board  a  Pile-driving 
Boat,  due  to  Overheating  caused  by  Deposit 
from  Bad  Water. 

No.  1,524.  This  explosion  took  place  at  Leigh  on 
August  1st,  1904.  The  boiler  was  of  the  ordinary  vertical 
type,  with  one  cross  tube  and  a  wet  uptake,  and  was 
used  by  the  Manchester  Ship  Canal  Company  Limited  on 
board  a  pile-driving  boat.  The  boiler  was  made  in  1882, 
and  was  originally  supplied  to  the  Bridgewater  Navigation 
Company,  and  used  to  supply  steam  to  a  crane  for 
discharging  cargo  from  small  vessels  at  Runcorn  docks. 
In  1877  the  Bridgewater  Canal  Company  sold  all  their 
undertaking  to  the  Manchester  Ship  Canal  Company.  The 
boiler  was  for  some  time  continued  in  use  at  Runcorn,  but 
as  it  did  not  do  its  work  in  a  satisfactory  manner  its  use 
was  discontinued,  and  it  was  sent  to  the  Runcorn  works 
of  the  company  to  be  kept  in  stock.  It  was  there  left  out 
in  the  open  and  exposed  to  the  weather.  It  was  insured 
along  with  the  other  boilers  during  its  use,  but  the  policy 
was  not  renewed  when  the  boiler  was  put  out  of  use.  It 
was  stated  in  the  evidence  that  the  boiler  was  used  during 
the  construction  of  the  Manchester  Ship  Canal,  but  the 
superintendent  of  the  boilers  and  machinery  for  the  Canal 
Company  stated  that  it  was  without  his  knowledge.  In 
May,  1903,  the  boiler  was  installed  in  the  pile-driving  boat, 
after  being  "  temporarily  examined."  by  a  foreman  fitter, 
and  worked  at  a  pressure  of  60  lb.  per  square  inch.  The 
assistant  engineer  of  the  Bridgewater  department  who 
ordered  the  use  of  this  boiler  stated  that  he  took  it  for 
granted  that  this  boiler  was  insured,  but  curiously  it  came 
out  in  the  evidence  that  it  was  the  only  boiler  out  of 
over  100  used  by  the  Canal  Company  that  was  not  insured 
while  in  use.  The  superintendent  of  the  boilers  for  the 
company  stated  in  his  evidence  that  he  was  not  informed 
that  this  boiler  was  used.  The  boat,  before  being  used, 
was  sent  to  the  Manchester  depot  for  some  repairs  to  the 
engine,  during  the  progress  of  which  the  safety  valve 
was  tested.  Pile  driving  commenced  on  June  1st,  1903, 
and  continued  to  the  29th  July,  1904.  During  this  time 
the  boiler  was  cleaned  out  at  intervals  of  three  months, 
but  this,  considering  the  muddy  state  of  the  canal  water 
and  the  small  space  between  the  firebox  and  the  shell, 
viz.,  2  in.,  the  inspector  to  the  Board  of  Trade  did  not 
think  was  frequent  enough. 

The  explosion  was  a  violent  one,  the  boiler  being  torn 
from  its  seat,  lifted  through  the  top  of  the  cabin  to  a 
considerable  height,  and  projected  a  distance  of  about 
100  ft.,  falling  on  the  roof  of  a  house  and  rebounding  into 
•the  yard  below,  but  fortunately  without  causing  serious 
injury  to  anyone.  After  the  explosion  the  remains  of  the 
boiler  were  examined  by  an  inspector  to  the  Board  of 
Trade.  He  was  unable  to  test  the  spring  balance  or  the 
Steam-pressure  gauge,  as  both  had  been  damaged  by  the 
explosion.  The  safety  valve,  however,  was  found  to  be 
free  in  its  seat,  and  the  passages  to  the  glass  water  gauge 
were  found  to  be  quite  clear.  He  ascertained  that  the 
firebox  plates  had  been  reduced  about  'l,6  in.  from  their 
original  thickness,  and  he  came  to  the  conclusion  that  the  ex- 
plosion was  due  to  the  vertical  plates  of  the  firebox  having 
lost  their  tenacity  by  being  subjected  to  continual  over- 
heating by  reason  of  deposit  of  mud  in  the  feed  water, 
which  mud  had  not  been  removed  from  the  boiler  at 
sufficiently  frequent  intervals.      There  has  been  no  real 


dispute  as  to  the  cause  of  the  explosion,  which  was  found 
to  be  due  to  the  firebox  plates  having  been  subjected  to 
continual  overheating  owing  to  deposit  of  mud,  especially 
on  the  side  opposite  to  the  blow-down  cock,  so  that  they 
lost  their  tenacity,  and  ultimately  that  rupture  occurred 
under  the  working  pressure.  The  commissioners  were  of 
opinion  also  that  the  boiler  might  have  collapsed  at  a 
pressure  of  about  30  lb.,  which  pressure  was  that  last  seen 
registered  by  the  steam  gauge,  but  probably  this  pressure 
had  somewhat  increased  before  the  explosion.  The  com- 
missioners found  that  the  real  cause  of  the  explosion  was 
due  to  divided  control,  and  ordered  the  Manchester  Ship 
Canal  Company  to  pay  £50  towards  the  costs  and  expenses 
of  the  inquiry. 


Explosion  from  a  Water-tube  Boiler,  due  to 
Defective  Welding  of  a  Tube. 

No.  1,525.  The  boiler  that  failed  is  a  modification  of 
the  Heine  water-tube  type,  and  is  worked  in  conjunction 
with  another  of  the  same  type  for  supplying  steam  to 
engines  driving  saw-mill  machinery  at  the  works  of  Messrs. 
H.  Newsum,  Sons,  and  Company,  Gainsborough.  The 
boiler  consists  of  a  steam  and  water  drum,  two  flat  vertical 
water  chambers  or  headers  between  the  front  and  back 
plates,  each  fitted  with  100  tubular  stays  screwed  into  the 
front  and  back  plates  and  riveted  over.  The  headers  are 
connected  by  95  tubes,  14  ft.  l^in.  in  length  and  3|  in. 
in  external  diameter,  expanded  into  the  water  chambers 
at  each  end.  The  two  lower  rows  were  made  of  steel,  lap 
welded,  164  in.  thick,  and  the  remainder  were  made  of 
wrought  iron,  lap  welded,  148  in.  thick.  The  boiler  was 
made  in  1898,  and  all  the  tubes  in  the  bottom  row  and 
two  in  the  second  row  were  renewed  in  April,  1903.  It 
was  insured  with  the  National  Boiler  and  General  Insurance 
Company  Limited,  Manchester. 

It  is  the  same  boiler  from  one  of  the  tubes  of  which  an 
explosion  occurred  on  the  24th  April,  1903  (see  report 
No.  1,451).  At  that  time  it  was  the  only  boiler  for 
supplying  steam  to  the  mill  engines,  but  arrangements 
had  been  made  to  install  another.  After  the  explosion 
referred  to  all  the  tubes  in  the  bottom  row  and  two  in  the 
second  row  were  taken  out  and  replaced  with  new  lap- 
welded  steel  tubes.  After  the  repairs  were  completed,  the 
boiler  was  tested  by  hydraulic  pressure  to  1601b.  per 
square  inch,  only  10  lb.  above  the  working  pressure.  A 
test  pressure  of  1601b.  was  wholly  inadequate  to  efficiently 
test  the  boiler,  and  it  was  unfortunate  that  it  was  not 
carried  out  to  at  least  double  the  working  pressure,  as 
probably  the  defective  part  of  the  weld  in  the  tube  which 
has  failed  would  have  been  discovered.  The  defective  tube 
was  the  first  from  the  left  side  facing  the  boiler,  and  it 
ruptured  at  its  left  side,  the  pressure  at  the  time  being 
about  1501b.,  the  fracture  showing  that  at  the  part  which 
failed  the  metal  had  only  been  efficiently  welded  for  a 
breadth  of  '/32  in.  to  7, r.  in.  along  the  edges  of  the  lap. 
It  had  an  upward  curvature  of  1  in.,  the  greatest  curvature 
being  at  about  the  position  of  the  rupture,  but  the  surface 
of  the  tube  showed  no  signs  of  deterioration  due  to 
overheating.  The  remainder  of  the  tubes  in  the  bottom 
row  were  also  curved  upwards,  varying  in  extent  from  1  in. 
to  1|  in. 

On  examination  by  the  inspector,  all  the  tubes  appeared  to 
be  coated  with  scale  from  3/,6  in.  to  \  in.  thick,  and  in  the 
lower  tubes  there  was  also  a  soft  sedimentary  deposit. 
Although  the  defective  part  of  the  weld  was  the  primary 
cause  of  the  explosion,  stresses  produced  by  the  upward 
bending  of  the  tube  may  also  have  been  a  contributoiy 
cause,  the  bending  probably  being  due  to  overheating  to  a 
degree  insufficient  to  cause  oxidation  of  the  surface,  the 
overheating  resulting  from  an  accumulation  of  deposit  in 
the  tube.  Since  the  explosion  occurred  all  the  tubes  in 
the  bottom  row  have  been  again  renewed,  and  the  boiler 
was  afterwards  tested  by  hydraulic  pressure  to  280  lb. 
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THE   AUTOMOBILE   SHOW   AT  OLYMPIA. 

The  third  International  Automobile  Exhibition,  held  last 
week  under  the  auspices  of  the  Society  of  Motor  Manu- 
facturers and  Traders,  may  be  written  down  as  the  most 
successful  ever  held,  both  for  the  amount  and  quality  of 
the  exhibits.  The  leading  firms  of  the  world  were  repre- 
sented, and  well  represented  by  the  best  examples  that 
they  could  produce.  As  the  real  motor  trade  is  now 
exceedingly  well  catered  for  in  journals  devoted  solely  to 
the  trade,  it  is  not  our  intention  in  this  notice  to  give 
descriptions  of  any pf  the  well-known  types  of  cars  exhibited, 
but  rather  to  draw  attention  to  some  of  the  strictly 
mechanical  accessories  that  the  large  increase  in  the  use 
of  motor-driven  vehicles  has  created  a  demand  for,  and  to 
notice  the  exhibits  of  firms  who  have  only  recently  taken 
up  the  manufacture  of  automobiles.  Foremost  amongst 
the  latter  are  Messrs.  Brotherhood-Croker  Motors  Limited, 
with  a  ear  known  as  the  Brotherhood-Croker.  This  is  the 
latest  addition  to  the  now  rapidly  increasing  number  of 
"  all-British  "  vehicles.  This  car  has  many  distinct 
engineering  features,  one  of  the  chief  being  the  extreme 
simplicity  of  each  part,  and  the  reduction  in  the  number 
of  controlling  levers.     The  engine  is  a  four-cylinder  vert  ical 


Amongst  the  many  accessories,  one  that  interested  us 
was  the  Adams  patent  quick-lift  and  short-locking  motor 
jack,  which  we  illustrate.  The  pattern  A  has  been  specially 
designed  to  bodily  lift  the  front  or  back  of  any  kind  of  car 
by  placing  the  jaw  under  the  axle,  and  then  bysimple  leverage 
pulling  the  handle  down  to  a  convenient  position  the  car 
is  immediately  raised.  The  jack  being  on  wheels,  the  car 
may  be  transferred  to  any  desired  place,  and  can  be  turned 
entirely  round  in  its  own  space  by  allowing  the  leg  under 
the  handle  to  rest  on  the  floor.  Pattern  B  is  a  lever  jack 
only,  and  accomplishes  all  the  above  movements,  except 
the  lifting  of  the  back  portion  of  a  car,  where  the  pattern 
A  is  only  accessible  by  its  having  the  addition  of  a  screw, 
turned  by  the  handle  of  the  jack  in  a  standing  position. 

The  motor-boat  section  was  one  of  the  most  interesting 
of  the  whole  show,  being  by  far  the  largest  ever  got 
together.  The  Kensington  Motor  Boat  Company  Limited, 
Avenmore  Boad,  West  Kensington,  W.,  exhibited  a  number 
of  sea-going  launches,  each  fitted  with  the  "  Clift  "  marine 
petrol  motors.  The  special  features  of  these  motors  are: 
(1)  compression-release  valves,  for  carrying  out  repairs  to 
the  valves  when  it  is  undesirable  to  stop  the  motor  ;  (2) 
duplicate  water  pumps,  so  that  leakages  can  lie  discharged 
either  through   the  water   jackets  of  the  cylinders,  or 


Pattern  A.  Pattern  15. 

ADAMS  LIFTING  JACK. 


of  20  H. P.,  connected  by  a  cone  clutch,  a  four-speed  and 
"reverse"  gear,  and  by  side  chains  with  the  rear  wheels. 
The  rear  end  of  the  pressed-steel  frame  is  curved  upward, 
thus  allowing  the  use  of  a  straight  back  axle,  and  improving 
the  accessibility  in  front.  The  engine  is  controlled  from 
the  footboard  by  a  side-acting  pedal,  connected  with  a 
variable  valve-lifting  device.  The  carburetter  is  automatic, 
and  the  ignition  is  timed  by  a  centrifugal  governor,  which 
varies  with  the  speed  of  the  engine.  The  gear  is  of  the 
well-known  Mercedes  type,  with  plain  bearings,  but  the 
operating  lever  is  moved  forwards  and  backwards  in  the 
same  central  slot.  The  brakes  have  also  received  special 
attention. 

The  Lanchester  Company  had  a  new  type  of  car,  fitted 
with  a  four-cylinder  vertical  engine.  The  originality  of 
this  design  consists  in  placing  the  engine  between  the  two 
front  seats.  The  valves  are  kept  on  their  seats  by  long 
flat  springs,  fitted  to  the  outside  of  each  cylinder.  The 
other  new  feature  of  the  car  is  the  method  of  suspension, 
this  being  done  by  four  single  laminated  springs  at  the 
corners.  The  front  axle  consists  of  two  tubes  brazed 
together.  The  two  front  springs  press  on  the  axle,  but 
between  the  latter  and  the  frame  two  radius  rods  are  the 
only  connection. 


directly  overboard,  without  stopping  the  motor  ;  (3)  dupli- 
cate ignition  systems ;  (i)  separate  carburetter  to  each 
cylinder;  (5)  duplicate  systems  of  lubrication,  viz.,  force 
pump  and  ordinary  splash  lubricator ;  (6)  water-cooled 
exhaust,  which  prevents  the  valves  from  getting  over- 
heated, and  the  motor  room  from  becoming  unpleasant. 
This  firm  have  designed  motor  boats  up  to  a  40  ft.  cargo 
boat  or  tug,  with  a  speed  of  about  10  knots  and  motor 
of  100  H.P. 


Middleton,  Lancashire. — A  special  joint  committee  was 
recently  appointed  consisting  of  members  of  the  Health  Com- 
mittee and  Electricity  Committee  to  report  on  the  various  tenders 
sent  in  for  the  erection  of  a  refuse  destructor  to  work  in  con-  ' 
junction  with  the  electric  light  station,  and  this  committee 
recommended  the  acceptance  of  the  tender  of  Messrs.  Meldrum 
Brothers  Limited,  of  Manchester.  The  contract  will  include  the 
erection  of  a  bridge  across  the  river  and  a  Meldrum  simplex 
regenerative  destructor.  The  council  at  its  meeting  on  Friday 
last  unanimously  accepted  the  recoinmendation  of  the  special 
committee.  At  Preston,  where  they  had  recently  erected  a 
Meldrum  destructor,  this  was  how  providing  steam  for  the  whole 
of  the  tramways  with  some  to  spare,  a  committee  having  been 
appointed  to  go  into  the  question  as  to  the  best  means  of 
utilising  the  surplus  steam. 
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To  BOOK  BUYERS  and  LIBRARIANS 


QVER  2,000  VOLUMES  have  been  sold  by 
us  on  our  Instalment-purchase  System. 
We  will  PROCURE  ANY  BOOK  or  number  of 
books,  Technical  or  otherwise,  and  forward 
such  to  any  approved  British  address  on 
receipt  of  deposit  of  5s.  in  the  £,  and  the 
balance  by  instalments  as  may  be  arranged. 


OUR  ENGINEER'S  LIBRARY 

of  various  books  has  been  sent,  on  receipt  of 
5s:  deposit,  to  readers  in  practically  all  the 
large  towns  and  districts  of  this  country,  and 
to  public  libraries,  societies,  and  clubs. 


OUR  SECRETAIRE  BOOKCASE 

is  still  being  sent,  on  receipt  of  5s.  deposit, 
to  readers  in  various  parts  of  England.  This 
greatly  admired  and  most  useful  piece  of 
home  or  office  Furniture  cannot  be  purchased 
elsewhere  at  our  price,  in  consequence  of 
the  special  terms  we  have  made  by  ordering 
large  quantities  from  the  makers. 


FOR  PARTICULARS  ADDRESS— 

The  Manager,  "Engineers'  Gazette," 

359,    STRAND,  LONDON. 


INVENTIONS  AND  COMPANY  PROMOTERS. 

The  history  of  many  limited  companies  formed  primarily 
to  work  and  develop  inventions  is  anything  but  encouraging 
to  patentees  and  inventors. 

It  seems  to  be  assumed  by  the  company  promoter  that, 
given  an  invention  which  looks  well  as  a  model  or  on 
paper,  there  is  nothing  further  wanted  but  money  from 
a  confiding  public  to  make  it  a  success ;  but  just  how  far 
that  success  will  be  outbalanced  by  the  profit  which  the 
promoter  himself  is  to  make  is  a  question  only  finally 
decided  at  the  winding  up  of  the  concern. 

The  company  promoter  is  generally  one  apt  to  seize 
upon  any  invention  and  make  his  own  assessment  of  its 
value,  only  by  the  more  or  less  ease  with  which  he  can 
obtain  a  goodly  sum  of  money  from  subscribers  to  the 
company  that  he  knows  full  well  how  to  puff  upon  a 
credulous  public. 

It  must  be  fully  recognised  and  admitted  that  it  is  fre- 
quently impossible  to  obtain  evenainodest  amount  of  capital 
for  the  development  of  the  most  meritorious  inventions 
withouthavingto  secure  the  assistance  of  financiers  and  others 
whose  business  it  is  to  associate  with  those  having  money 
with  which  they  are  ready  to  gamble  or  which  they  desire 
to  properly  invest.  Unfortunately,  however,  there  are  too 
many  instances  to  confirm  the  fact  that,  while  the  capitalist 
and  the  promoter  may  be  handsomely  paid,  there  is 
frequently  insufficient  working  capital  left  for  the  develop- 
ment and  introduction  of  the  invention  which  the  company 
is  formed  to  commercially  manufacture  and  introduce. 

Inventors  are  undoubtedly  prone  to  imagine  that  when 
they  have  devised  or  produced  their  invention  all  has  then 
been  done  that  is  needed  in  connection  with  proving  its 
usefulness  and  its  necessity  for  public  use.  The  difficulties 
connected  with  the  commercial  working  and  public  intro- 
duction of  the  invention  are  unknown  to  them ;  least  of 
all  do  they  appreciate  the  fact  that  it  takes  considerably 
more  money  and  effort  to  induce  the  public  to  buy  or 
to  appreciate  that  which  they  have  done  than  it 
does  to  produce  the  invention  initially  themselves.  The 
inventor  who  produces,  say,  for  example,  at  the  present 
time  a  new  typewriter,  and  who  spends  perhaps  one 
hundred  pounds  in  making  his  working  model  and  securing 
protection  therefor,  may  then  consider  that  lie  is  just 
about  £10,000  off  making  any  money  out  of  the  sales  of  the 
invention,  for  at  least  that  amount  of  money  would  have  to 
be  spent  before  it  could  compete  against  or  displace  other 
typewriters  now  on  the  market,  even  although  they  might 
be  inferior  to  the  one  that  was  to  be  introduced.  When 
inventors  more  readily  recognise  the  commercial  difficulties, 
they  will  prefer  their  inventions  taken  up  by  commercial 
firms  than  by  speculative  promoters,  as  they  will  then 
ask  but  a  fair  and  reasonable  recompense  for  what  they 
sell  or  license. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  appilications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  pntblished  each  u-eek  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
\ipon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  SO,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

3074    CLAYTON    &    SHUTTLE  WORTH    LTD.,    and  R. 

GAMBLE.    Threshing  machines. 
3376    A.  C.  BAMLETT.    Mowing  machines  * 


Arms  and  Ammunition. 

2945  L.  BAKTHELEMY.  Manufacturing  explosives.* 

2992  \Y.  HUNT  (L.  Merson-Davies,  India).  Ammunition. 

2983  O.  J.  L.  W.  BECKMANN.    Case  shot  projectiles. 

3024  A.  BEEDHAM.    Self-registering  shooting  target. 

3033  H.  STANBRIDGE.    Projectiles  for  ordnance. 

3338  P.  KRUPP  AKT.-GES.  '  Barrel  recoil  ordnance.* 

3129  DEUTSCHE    WAFFEN-UND  MUNITIONS-FABRI- 
KEN.    Projectiles  for  small  arms.* 


Bottles,  Glass,  &c. 

2910  J.  BUCHANAN.  Bottle  to  prevent  adulteration  of  t he 
contents. 

298G  J.  A.  JOHNSTON  and  W.  E.  G.  JOHNSTON.  Grip 
for  use  in  screwing  and  unscrewing  the  screw  stoppers 
into  and  out  of  screw-stoppered  bottles. 

3027'  C.  W.  SMITH.    Funnels  for  filling  bottles. 

3051    J.  B.  SMITH.    Non-reflllable  bottles.* 

3213  G.  A.  T.  K.  CROSSLEY  and  G.  JONES,  juu.  Non- 
refillable  bottles. 

3321  J.  A.  HEATHCOTE  and  C.  W.  DUNCAN.  Non-refill- 
able  bottle. 

3334    A.  BRAKE.    Bottle  stoppers. 

3383  J.  JACQUES.    Glass  tablets,  tiles,  and  other  decorative 

facings'. 

3384  J.  JACQUES.    Glass  tablets,  tiles,  and  other  decorative 

facings. 


Building  and  Construction. 

2887    J.  T.  NEWELL.    Glass  tiles. 

2899    A.  AUSTIN,    Chair  for  supporting  drain  pipes. 

2932    E.  C.  MARTIN.    New  material  for  building  purposes. 

3073    B.  E.  BECKTEL.    Brick,  block,  or  tile  cutter.* 

3152    H.  G.  LAY.    Casements  or  windows. 

3156    E.  G.  WHITTLE.    Window  sash  fastener. 

3158  W.  PEARCE.  Multiple  locking  and  bolting  apparatus 
for  doors. 

3231    W.  BOWLER.  Windows. 

3271     P.  WEIRANCH.    Carpenter's  square. 

3306    R.  A.  MORRIS.    Composition  or  material. 

3316  E.  S.  BEAVEN.  Brick  for  use  in  building  perforated 
arches  with  downward  expanding  spices.* 

3332  M.  KRAUFS.  Mixing  and  washing  machine  for  con- 
crete and  gravel.* 

3380    G.  S.  WHITELEYr.    Trenching  and  excavating. 

3419    J.  DUFFY.    Wood  paving. 

3111  II.  ROMANOFF  and  D.  WONLARLARSKY.  Parquet 
flooring. 


Chemistry  and  Photography. 

3083    J.   Y'.   JOHNSON    (Badische  Anilin   &    Soda  Fabrik, 

Germany).    Sulphur  colouring  matters.* 
3116    C.  HAUGHTON.    "Air  valve"  time  exposure. 

3160  H.  E.  NEWTON  (Farbenfabrikeu  vormals  F.  Bayer  & 

Co.,  Germany).    Anthraquinone  derivatives. 
3162    A.  R.  LANGE.    Setting  roller-blind  shutters  in  photo- 
graphic cameras.* 

3161  AY.  F.  C.  KELLY".    Development  of  photographic  plates 

and  films.* 


3165    W.  F.  C.  KELLY.    Photographic  apparatus. 
3179    LA  SOCIETE  LA  NEO-METALLURGIE.  Metallic 
alloys.* 

3182  O.  IMRAY  (Farwerke  vormals  Meister,  Lucius,  &  Burn- 
ing, Germany).    Chorinated  indigo  dyestuffs. 

3225  W.  R.  H0DGK1NS0N.  Special  solvent  of  copper  and 
nickel. 

3247  J.  M.  GOLDSMITH  and  THE  BRITISH  XYLONITE 
CO.  LTD.  Treatment  of  turjjentine  oils  and  produc- 
tion of  camjihor  therefrom. 

3290  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).    Sterilising  liquids. 

3296    F.  J.  SEAMAN.    Printing  photographs  from  negatives. 

3299    J.  M.  ROKES.    Vignetter  for  use  in  photography. 

3375    E.  R.  PETRIE.    Printing  frames.* 

3398    H.  D.  TAY'LOR.    Certain  photographic  and  other  lenses. 
3403    H.  L.  SULMAN  and  H.  F.  KIRKPATRICK-PICARD. 
Treatment  of  complex  sulphide  ores. 


Coin  Freed  Mechanism  and  Cash  Register,  etc. 

3090    R.  G.  FOTHERALL.    Issuing  checks  or  passes. 

3127  F.  E.  BUTLER.  Mechanical  appliance  for  registering 
of  the  amount  in  metal  purses,  all  metals,  silver, 
gold,  and  otherwise. 

3148  O.  W.  CALVERT,  A.  W.  CALVERT,  and  W.  CAL- 
VERT.   Coin-freed  mechanism  of  gas  meters. 

3362    J.  JOFEH.    Coin-freed  apparatus. 

3377    J.  F.  OHMER.    Ticket  issuing  and  recording  machines.* 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

3013    W.  O.  H0RSNAILL.    Securing  detachable  covers  for 

the  saddles  of  bicycles. 
3019    C.  J.  B.  SANGSTER.    Cycle  brake  mechanism. 
3233    E.  A.  W.  GIFFORD.    Cycle  coupler. 
3262    C.  S.  EBBELS.    Variable  speed  gear  for  cycles. 
3303    J.  DAY.  Cycles. 


Electrical. 

2888    J.  T.  CHERRY  and  E.  H.  CLIYE.    Electrical  trolley 

heads  with  wire  rinding  apparatus  attached. 
2890    H.  SICTT.    Electrically-operating  gas  valves. 
2894    H.  HIRST  and  H.  BEVIS.    Electric  lamp  holder. 
2908    R.  McLEAN.    Telephone  switchboard  connections. 

2918  C.    A.   VANDERVELL  and   W.    H.   W.  PROCTOR. 

Dynamos. 

2919  C.  W.  ATKINSON.    Controlling  electric  currents. 

2920  E.  GARSIDE.    Electric  switches  and  resistances. 

2939  F.  W.  SUTER.    Electric  incandescent  lamp  fittings.* 

2940  D.  G.  PINKNEYr  and  H.  M.  ROOTHAM.  Electric 

switches. 

2944    O.   DE   FARID.  Transformers.* 

2982    P.  HARDEGEN.      Selectors   for  telephones  and  like 
systems.* 

2980    G.  O.  WILLS.    Electric  light  maximum  demand  alarm 
relay.* 

3009    A.  L.  C.  FELL  and  J.  H.  RIDER.    Electrical  tram- 
way conduit  systems. 
3029    J.  D.  F.  ANDREWS.    Electrical  insulating  material. 
3047    G.  J.  GRAY\    Automatic  electric  morning  waiter. 
3049    H.  STOKES.    Combined  electric  coupling  and  two-way 

3076    EVERSHED  &  VIGNOLES  LTD.,  and  S.  EVERSHED. 

Electric  signalling  apparatus. 
3078    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Lightning  arresters. 
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3081  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).  Protective  devices 
for  electric  currents. 

3088    A.  J.  FULLER.    Combined  switches  and  fuses. 

3123    F.  J.  JONES.    Electric  motor  starters. 

3135    B.  ZINGELMANN.    Carbon  brush  holder. 

3155    W.  R.  V.  MARSHALL.    Dynamos  and  motors. 

3157  E.  S.  G.  REES.  Dynamo-electric  machines  and  electric- 
motors. 

3166  A.  C.  COSSOR.  X-ray  tube  for  use  with  alternate 
currents. 

3171    VICKERS,     SONS,    &    MAXIM   LTD.,    and    A.  D. 

WILLIAMSON.    Electric  motors  and  dynamos 
3177    W.  GEIPEL  and  F.  M.  J.  LANGE.    Control  of  electric 

motors.* 

3183  E.  DICK.    Automatic  regulating  apparatus  for  electrical 

installations. 

3184  SIEMENS  BROS.  &  CO.  LTD.,  and  C.  F.  JENKIN. 

Installations  for  controlling  electrically-propelled 
trains.* 

3189  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.').  Dynamos. 

3195  J.  M.  BARR.    Controlling  electric  motors. 

3196  T.  S.  PERKINS.    Controllers  for  electric  motors.* 
3201    J.  B.  BIRNBAUM  and  F.  G.  BELL.    Central  station 

telephone  systems. 
3250    II.  BRUCKMANN.    Electric  arc  lamps. 
3265    E.  TYER.    Electrical  switches. 

3280  T.  L.  CARBONE.  Exerting  an  electro-magnetic 
influence  upon  the  arcs  of  electric  arc  lamps.* 

3283  A.  C.  M.  LEGENDRE.  Electrical  sound  producing 
apparatus.* 

3289  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).    Electric  heaters. 

3291  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).  Electric  control 
apparatus. 

3293  S.  G.  BENNETT.  Electric  traction  or  a  shallow  conduit 
system. 

3310    P.  E.  DOWSON.    Balancing  of  high-speed  motors. 

3312  H.  O.  ADAM.    Electric  self-acting  apparatus  for  tighten- 

ing ropes.* 

3313  F.  S.  REID.    Wireless  telegraphy  receivers. 

3327  G.  HOOKHAM  and  S.  H.  HOLDEN.  Electrolytic 
meters. 

3316  H.  H.  LAKE  (D.  Helbig,  Italy).    Electrically  oxidising 

atmospheric  nitrogen. 

3317  J.    M.    TOURTEL.    Switch    apparatus  for  coin-freed 

electricity  meters. 

3356  C.  A.  VANDERVELL  and  W.  HODGSON.  Automatic 

electrical  cut-outs. 

3357  C.  A.   VANDERVELL  and  W.   HODGSON.  Driving 

dynamos. 

3360    A.  F.  C.  BENTLEY.    Sight  magnetic  compasses.* 

3371  G.  SCHONBERG.    Actuating  electrical  clocks .* 

3372  F.  H.  HEADLEY.    Casings  for  electric  switches  and 

fuses. 

3392  G.  J.  CONATY  and  H.  HARTLEY.  Trolley  wires  of 
overhead  electric  tramway  systems. 

3399    J.  G.  CHILDS.    Overwind  switches. 

3101    R.  HOPFELT.    Resistances  for  electric  current.* 

3409  SIEMENS  BROTHERS  CO.  LTD.  (Siemens  and 
Halske,  Ake-ges.,  Germany).  Multiple  switch- 
hoards  for  teleohon?  exchanges. 

3431  C.  W.  ATKINSON.    Electrolytic  meters. 

3432  THE    COMPANY     "  SACHSENWERK  LICHT-UND 

KR AFT-A KT.-GES."    Electric  machineries.* 
3133    T.  L.  CARBONE.      Exerting  an  electro-magnetic  in- 
fluence on  the  arcs  of  electric  arc  lamps. 
3442    K.  WEILBIER.    Gloves  for  electric  insulation  purposes. 


Engineering  and  Mechanical. 

2883  E.  PARKES.  Composition  for  lining,  puddling,  and 
other  furnaces,  in  which  pig  or  scrap  iron  is  boiled 
or  melted. 

2897    W.  H.  LCTHER.  Cranes. 

2903  A.  E.  FREYITHICK.  Steam  superheater  for  locomotive 
boilers. 

2906   T.  B.  IIAIGH.    Rope  and  chain  coupling. 
2924    L.  HANEKE.  Wrenches.* 

2933    P.   G.  TISMER.    Automatic   oiling  device   and  alarm 

for  engines.* 
2*)47    J.    BADEKER.    Metallic   rod  packings. 
2960    J.  P.  RANOE  and  TEMPLER  &  RANOE  LTD.  Gfease 

and  water  separators. 

2976  R.  HADDEN  (Societe  E.  and  P.  Guitel,  France).  Pulley 

tackle.* 

2977  J.  M.  PADGETT.    Rims  for  vehicle  wheels.* 


2973    E.  RICHARDSON.    Controlled  regulating  and  release 

exhaust  valve.* 
3011    J    McKAL.    Locking  nuts. 
3015    T.  SUZUKI.  Furnaces* 

3028    0.  WALTON  and   G.    H.   RAYNER.    Machinery  for 

drilling  and  cutting  coal  and  rock. 
3039    E.  REYNOLDS.    Steam  turbines.* 

3048    E.    B.    LUCKMAN.    Preventing    concussion   in  high 

pressure  water  pipes. 
3050    R.  F.  BLACK  and  THE  WILKINSON  SWORD  CO. 

LTD.    Lock  nuts. 
3060    A.  HERBERT  and  D.  KIRKPATRICK.  Construction 

of  reamers. 

3064    A.   POMFRET.    Lubricating  the  cylinders  and  other 

parts  of  steam,  gas,  oil,  and  petrol  engines. 
3068    C.  W.  SPICER.    Universal  joints.* 

3077    R.  H.  WHEELER.    Separating  and  returning  gear  for 

mills  or  pulverisers. 
3079.  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.)  Compressors. 

3096  J.    E.    SPAGNOLETTI    and    A.    Y.  HUTCHISON. 

Engineers'  tool  for  ruling,  gauging,  and  levelling. 

3097  P.  M.  JUSTICE  (The  American  Lock  Nut  Co.,  U.S.A.). 

Locking  nuts.* 

3107  W.  K.  AUSTIN;  Brake  or  clutch,  applicable  also  as  a 
shaft  coupling. 

3112    C.  H.  KITCHING.    Tool  for  preparing  the  ends  of  lead 

or  other  metal  pipes. 
3178    J.    HOPKINSON    and    HOPKINSON    &   CO.  LTD. 

Valves  and  cocks. 
3180    E.  G.  HARRIS.    Centrifugal  pumps.* 
3187    C.  BAXTER  and  A.  EAYOLD.    Starting  and  driving 

mechanism  for  gas  engines,  electro  motors,  etc. 
3199    A.  C.  JACKSON.    Nut  lock. 

3210  A.  J.  CASS.  Grate  bars  for  the  furnaces  of  steam 
generators. 

S246    F.    W1NDHAUSEN,    jun.     Vaiiable    speed  multiple 

stage  turbines.* 
3258    E.  C.  HARVEY.    Machine  for  screwing  up  nuts,  bolts, 

and  driving  screws. 
3261    F.  E.  BENNETT.    Radiator  apparatus. 
3266    J.  KEITH  and  C.  JUSON.    Blower  apparatus  for  forge-. 
3273    F.    FOUCHE.    Metal    radiators    for    heat  exchange 
apparatus.* 

3286    V.    SCHWANINGER.    Operating  valves  or  cocks  by 

means  of  floats.* 
3288    THE  WARWICK    MACHINERY    CO.  LTD.    and  F. 

SAMUELSON.    Throttle  valves. 
3305    A.  E.  CURRY.    Ejector  condenser. 

3309    J.    KNOWLES.    J.    RIMMER,    and    W.  LIPTROT. 

Metallic  joint  rings. 
3317    A.  W.  MARTIN  and  H.  J.  NIXON.    Cable  drawing. 

3319  J.    A.   DAVENPORT.    Device  for    obtaining  variable 

speed  gear  for  driving  rotative  pieces  of  any  des- 
cription. 

3320  G.  E.  CHARLES  WORTH  and  W.  CHARLESWORTH. 

Pedestal   bearing  for  axles  of  colliery    corves  and 

mineral  wagons,  etc. 
3337    E.  McLEOD  BLAIR.    Combination  tool. 
3367    H.  G.  NYE.    Tools  and  dies  for  cutting  taper  screw 

threads.* 

3386    A.  E.  TUCKER  and  W.  JONES.  Variable  speed  gearing. 
3388    T.  HALLIDAY.    Reversing  and  disconnecting  gear. 
3416    J.  H.  TUNNELL.    Ball  valves.* 
3423    J.  SPARLA.    Stamping  pipes* 

3421  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).  Belt  tension  regu- 
lators. 

3427  G.  J.  SHAVE.  Liquid  fuel  or  flash  burners  for  motor 
engines. 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

2951  R.  YOUNG  and  J.  YETTON.  Iotemal-conibuStioU 
turbines. 

2966    W.  H.  HARDY.    Internal-combustion  engines. 

3071    II.  W.  BUDDICONN.    Internal-combustion  engines. 

3122  A.  ALLTREE.  Valve  turning  gear  for  internal-com- 
bustion engines. 

3130  II .  REID  and  J.  REIKIE.  Starting  gear  for  internal- 
combustion  engines. 

3132  R.  J.  REID,  H.  REID,  and  J.  RIEKIE.  Compound 
interna  1-co'mbustion  engines. 

3136    R.  McGOWN.    Starters  for  internal-combustion  engines. 

3229  W.  J.  CROSSLEY  and  A.  V.  COSTER.  Cooling  the 
piston  rods  and  pistons  of  internal-combustion  engines. 

3238  S.  A.  SEARS.  Internal-combustion  motor  engines  and 
reversing  gear  clutches. 
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3257    G.   H.  SKINNER.    Carburetting  apparatus. 

3318  H.  FILDES.  Faucets  used  iu  connection  with  petrol  or 
motor  spirit  tins. 

3394  T.  MORRIS.  Electric  ignition  apparatus  for  internal- 
combustion  motors. 

3407    A.  EVENS.  Carburetter. 


Engines,  Steam. 

2889    C.  DAWE.    Oscillating  steam  and  air  engines. 
3031    P.  A.  W.  PARKYN  and  A.  ALLEN.    Superheaters  for 
steam. 

3331    J.   STANTON,  jun.    Construction   of  engines  so  that 

exhaust  steam  may  be  used  for  generating  further 

steam  for  driving  purposes. 
3414    THE  ALBANY  MANUFACTURING  CO.   LTD.,  and 

F.  LAMPLOUGH.    Mechanism  for  operating  the 

valves  of  steam  engines.* 


Food  Products. 

30(57    A.  W.  COPLAND.    Biscuits  or  crackers.* 

3284    C.  H.  WHITE.    Preparation  of  coffee  essence  and  other 

preparations  of  coffee.* 
33%    J.     H.    MITCHELL.      Dough-sheeting    and  lapping 

machines.* 


Furniture  and  Domestic. 

2885  F.  H.  HARRISON.  Padlocks. 

2898  A.  HILLOCK.    Stand  for  holding  chinawarc. 

2913  W.   E.   DARLINGTON.    Fumigating  greenhouses. 

2914  W.    F.  SHIELDS   and    H.   DECKINSON.  Composite 

cleaning  pads. 

2915  W.  S.  WARNOCK.    Plate  holders.* 

291G  E.  J.  HOSKING.  Instantly  regulating  and  adjusting 
to  any  desired  angle  of  inclination  of  hanging 
pictures. 

2921    P.  T.  PRISENTHWA1TE  (trading  as  Win.  Clark  & 

Sons).    Rise  and  fall  stool. 
2929    G.  B.  BURDON  (Durchsiehtige  Spiegel  G.  m.  b.  IP. 

Germany).    Manufacture  of  mirrors. 
2935    J.  T.  GAMLEN.    Cleaning  and  sweeping  floors. 
2942    J.  W.  JONES.  Brackets. 

2955    F.  HAAS.    Fixing  handles  to  trunks  and  bags. 
2959    C.  A.  CRIQUI.    Door  releasing  apparatus.* 
2975    J.  A.  BRANDER.    Match  stands.* 

3004  W.  MAGUIRE  and  E.  ELLIOTT.  Die  blocks  and 
moulds  for  making,  and  method  and  means  for 
decorating  tiles,  slabs,  and  vases,  etc. 

:i()2(i    J.  S.  PEDLEY.    Blind  roller  brackets. 

3030  J.  R.  KEILL.  Appliance  for  use  with  frying  pans,  its 
purpose  being  to  keep  the  grease  from  sparking. 

3051    R.  DENHAM.    Chairs,  settees,  and  couches. 

3062    T.  B.  PEARSON.    Adjustable  expanding  chair  gear. 

3108  W.  BURNELL  and  J.  T.  MURFIN.  Hair-clipping 

machines. 

3109  H.    G.    HOSEASON  and  V.    WILSON.     Sliding  and 

folding  seat. 

3110  W.  HERBERT.    Washing  machines. 

3114    G.  WHITFIELD.    Metallic  cots  and  bedsteads  having 

drop-down  sides. 
3119    W.  McKIE.    Hat  holders  for  chairs  or  seats  in  public 

places. 

3143    F.  TICHY.  Brushes. 

3151    H.  ARLISS-ROBINSON.  Soap  saver  and  water  latherer. 
3159    J.  GRINDEY  and  S.  TURNER.    Strainer  for  milk,  etc. 
3163    E.  M.  SAPP.    Hair  binds. 
3209    L.  MALAR.    Strainers  for  culinary  use. 
3216    A.    TAYLOR.    Securing    handles  or    stails  to  brush 
heads. 

3213    J.  SZOLLOSY  and  L.  HYMAN.    Hair-waving  devices. 

3256    W.  P.  ADDISON.    Desks  for  schools,  etc.* 

3308    J.  B.  LEEKE,  jun.    Appliance  for  cutting  cheese. 

3324    L.  H.  BRIERLEY.    Children's  cots. 

3340    E.  M.  McCUTHON.    Egg  poacher. 

3370    W.  PERROTT.  Bedsteads. 

3395  T.  TILLMANN  and  W.  WESTERMANN.  Washing 
machine.* 

3400    G.  F.  POWYS.    Filled  scoop  coal  cabinet. 

3406    A.  BURDET.  Beds* 

3435    S.  E.  DUTTON.    Dining  tables. 

3413  W.  J.  FORD  and  J.  DICKINSON.  Automatic  hold- 
back door  hooks.* 


Hardware. 

3065    J.  W.  SLATEB.    Heating  smoothing  irons,  etc 
3118    J.  HATTERSLEY.    Wall  brackets.* 
3141    J.  FIERENKOTHEN.    Door  hinges.* 
3150    J.  C.  TAYLOR  and  F.  J.  QUILLEY.    Cylindrical  lock- 
ing catch  for  sashes  and  doors,  etc. 
3167    K.  G.  LAMB.    Sealing  up  sheet  metal  boxes  or  canisters. 
3208    A.  D.  BOWIE.  Razors. 

3226    A.  LAWSON.    Ordinary  white  ware  pudding  bowl  in 

every-day  use. 
3239    C.  W.  BRECKNELL.  Scales. 
3263    E.  YANKER.  Scissors.* 

3275    W.  W.  W ATKINS.    Clip  for  securing  handles  to  the 

heads  of  brushes  or  brooms. 
3282    T.  E.  C.  WILSON.    Stropping  of  razors. 
3287    W.  H.  JORDON.    Beam  weighing  scales.* 
3358    A.  G.  MARCHALL.    Fire  lighter. 

3361    R.  ADAMS.  Attaching  handles  or  knobs  to  their  spindles. 
3374    A.  ANDERSON  (C.  B.  Anderson,  High  Seas).  Safety 
hook. 

3421    W.  WHITTLE.  Bedsteads. 


Heat,  Light,  and  Ventilation. 

{Including  Jlas  Manufacture.) 

2943    THE  METALLIC  MIRRORS  (OF  AMERICA)  LTD. 

and  J.  E.  LEWIS.  Lamps. 
2969    H.  WINKLER.    Gas  lamps. 

2967  E.  BRAUN.  Regulating  and  controlling  the  supply  of 
water  from  the  water  container  to  the  generating 
chamber  in  acetylene  gas  generators.* 

3021  L.  D.  ROBINSON  and  D.  J.  V.  PRAGG.  Burner  for 
acetylene  gas. 

3026    W.  E.  HALLADAY.  Radiators. 

303S  A.  E.  DTSRAEL  STANDALE-HASLOLME.  Fire 
lighters.* 

3056  C.  A.  BOND.  Ventilation  of  vehicles,  holds,  and  saloons 
of  ships. 

3063    J.  RUSHTON  and  J.  RUSHTON.    Kitchen  ranges. 
3069    F.  H.  HOARE-WARD,  W.  F.  HOARE-WARD,  and  L. 

BLERIOT.  Illuminating.* 
3085    A.  SMITH.    Handling  coal.* 

3089  A.  SCHLATTER  and  L.  DEUTSCH.  Indicating  the 
amount  of  carbonic  acid  contained  in  combustion 
gases. 

3120    M.  J.  ADAMS.  Fireplaces. 

3124  A.  W.  SOUTHG ATE  and  F.  SOUTHGATE.  Gas  or 
other  fillings  for  lighting  purposes. 

3139  R.  C.  SHARP.    Kiln  for  drying  and  burning  simul- 

taneously earthware  and  malt,  etc. 

3140  J.  KROLICK.    Coal-cutting  machine. 

3142  J.  A.  SNOOK  and  H.  MOUTRAY-READ.  Automatic 
fire  alarm. 

3154    H.  R.  WOLTMANN.    Artificial  fuel.* 

3168    G.  HERVIEU.    Acetylene  gas  generators.* 

3174    L.  G.  VEDY  and  J.  BILBIE.  Gas-producing  apparatus.* 

3200    A.  MESSTRVY.    Sliding  oven  shelf.* 

3215    J.  L.  DUNN.  Furnaces. 

3217    A.  BEDNELL.    Lighting  arrangements  for  motor  cars. 
3231    J.  CLARKE  and  E.  BARRACLOUGH.    Miner's  safety 
lamps.* 

3240  G.  F.  CLARKE  (F.  H.  Williams,  China).  Generation, 
storage,  and  supply  of  acetylene  gas. 

.3244  J.  MOELLER  and  E.  DE  VALERIOLE.  Incandescent 
mantles. 

3245  P.  SCHMIDT  and  A.  DESGRAY.  Producer-gas 
f  u  r  ii  ci  c  g  s .  ^ 

3252    A.  S.  BIGGART  and  C.  C.  CARPENTER.  Charging 

and  discharging  gas  retorts. 
3254    C.  B.  BURDON  (L.  Pierard,  Belgium).    Wax  vestas, 

tapers,  and  candles. 
3260    G.  G.  M.  HARDINGHAM.    Portable  furnace. 
3268    J.  N.  RUSSELL.    Heating  buildings  by  steam. 
3298    H.  SUTCLIFFE.    Incandescent  gas  mantles. 
3300    J.  W.  THOMAS.    Oil  lamps  and  stoves. 
3335    A.  G.  PREEDY.    Chimney-head  and  ventilating  shaft. 
3343    O.  IMRAY  (Pressed  Prism  Plate  Glass  Co.,  U.S.A.). 

Light  diffusing  glass  structures.* 
3382    J.  JACQUES.    Kilns  or  stoves  for  burning  glass  and 

enamelling  metal. 
3404    T.  E.  CADDY.    Steam  generator  furnaces. 
3438    A.   HAASE.  Candles.* 


Jewellery,  Clocks,  and  Music. 

{Including  Phonographs,  etc) 

2985    A.  CONYE.    Sound  reproducing  instruments.* 
3044    H.  GERTENBACH.    Watch  cases  and  lockets.* 
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3055    S.   C.  BEEAELEY.    Music  stand   and  automatic  leaf 
turnover. 

3070    G.  C.  MAEKS  (The  New  Jersey  Patent  Co.,  U.S.A.). 

Composition  for  use  in  the  moulding  of  duplicate 

phonograph  records.* 
3095    C.  E.  WOOD.    Binding  sheets  of  music,  etc. 
3134    T.  WILCOX.    Fastenings  of  bracelets. 
.5224    A.  SQUIEE.      Desk  of  pianofortes  and  other  musical 

instruments. 

3330    E.  THOMPSON  and  H.  PUMPHEEY.    Eecords  or  rolls 

for  pianoforte  players. 
3339    THE  HONOUEABLE  C.  A.  PAESONS.  Gramophones 

and  phonographs. 

3341  J.  E.  L.   GAEEAED.    Tubular  pneumatic  actions  of 

organs. 

3342  J.  E,  L.  GAEEAED.  Organs. 

3425    W.  MICHAELIS.    Eecords  for  phonographs,  etc. 


Leather  Goods,  including  Machinery. 

300:}    O.  E.  GUNTON  and  W.  W.  WAEEEN.    Machines  used 

in  the  manufacture  of  boots  and  shoes. 
3MT0    G.  H.  SKINNEE.    Boots  and  shoes. 
3302    N.  L.  TULLIS.    Driving  belts. 


Medical. 

2957    F.  W.  PASSMOEE.    Pharmaceutical  preparations. 
3270    W.  S.  SIMPSON.    Construction  of  appliance  for  use  in 
massage. 

3279    W.  P.  THOMPSON  (L.  Wenghoffer,  Germany).  Local 

anaesthetic  for  use  by  injection. 
3326    P.  F.  EUTTEEFOED.    Instrument  for  stopping  teeth.* 
3336    S.   OPPENHEIMEE.      Hearing  apparatus  for  use  of 

persons  with  impaired  hearing. 
3439    J.  P.  PULLIN.    Electro-medical  apparatus. 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

3032    E.  A.  CLAEEMONT.    Annealing  copper. 

3185    E.  BAGGALEY  and  C.  M.  ALLEN.    Producing  copper 

and  copper  matte. 
3191    J.  LAVELSBEEG.    Smelting  ores. 

3194    E.  BAGGALEY  and  C.  M.  ALLEN.    Smelting  sulphide 
ores.* 

3405    L.  MOVIS.    Art  metal. 

3411    T.  SUNDVALL.      Muffle  oven  for  smelting  or  fusing 
materials  in  small  quantities. 


Optical,  Mathematical,  etc.,  Instruments- 

3197  J.  J.  PALMEE  (The  Toronto  Type  Foundry  Co.  Ltd., 
Canada).  Machines  for  cutting  and  marking  circles 
and  ellipses. 

3227    J.  WELTEE.    Machine  for  multiplying  numbers.* 
3348    E.     F.    WOOD-SMITH.      Instrument   for  measuring 

gradients. 
3350    A.  FEDUKIN.  Pantographs.* 


Printing  and  Typewriting. 

2949  J.  M.  DOVE,  J.  S.  BANCEOFT,  and  M.  C.  INDAHL. 

Die-case  transposing  mechanism  for  type  machines.* 

2950  J.  S.  BANCEOFT.    Adjusting  or  centering  mechanisms 

for  type  machines.* 
3192    L.  GEITTE.    Printing  frames. 

3281  J.  T.  SCHAAFF.  Operating  attachments  for  type- 
writing machines. 

3369  P.  0.  LAFFITTE.  Inking  mechanism  for  printing 
presses.* 


Railways  and  Tramways. 


2917 


A.  A.  CHALLIS,  S.  H.  CHALLIS,  and  W.  A.  CAETEB. 
Automatic  safety  fastening  appliance  for  auto- 
matically locking  and  unlocking  railway  carriage 
doors. 

2922  C.  A.  ALLISON  (A.  B.  Levy,  U.S.A.).    Triple  valves 

for  air  brake  systems.* 

2923  C.  A.  ALLISON  (A.  B.  Levy,  U.S.A.).    Valves  for  air 

brake  systems.* 
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2946  E.  J.  HILL  and  J.  F.  EOBINSON.  Automatic  rail- 
way couplings. 

2956  W.  J.  AFFLECK.  Eoundabouts  or  switchback  railways. 
3003    A.   BEOWN  and  L.  W.  CEOSTA.      Tramway  rails, 

points,  and  crossings. 
3010    G.  BELL.    Fog  signals  for  signal  box. 
3023    F.  A.  VEEITY.    Signal  communications  on  railways. 
3034    J.  JOHNSON.    Fog  signalling  on  railways  and  shutting 

off  steam,  and  putting  on  the  brakes  when  an  engine 

comes  on  a  line  with  a  signal  at  danger. 
3075    E.  E.  CALTHEOP.    Vehicles  for  conveying  on  railways. 
3131    H.   E.  JOSS.      Automatic  locking  device  for  railway 

carriage  doors. 

3145  J.  C.  WHITE.    Fog  signalling  on  railways. 

3146  S.  C.  N.  LOWEY  and  A.  J.  DAVIDSON.    Placing  fog 

signals  on  railway  rails  and  communicating  warning 
signals  to  and  from  trains  in  motion. 

3204  J.  S.  LUNN.  A  method  whereby  a  driver  of  any  rail- 
way engine  can  tell  in  the  time  of  fog  if  his  signals 
are  at  danger. 

3211    G.  CHAPMAN.    Eailway  carriage  door  fastenings. 

3242    W.  B.  WHALL.    Emergency  signals  for  railways. 

3255  P.  CEOFT.  Clearing  the  rails  of  tramways  of  snow, 
ice,  etc. 

3285    L.  E.  SAUNDEES.    Fog  signalling  devices. 

3292  A.  DEEIBELLIS.  Eailway  ties  or  sleepers,  and  means 
for  connecting  rails  thereto. 

3295  W.  E.  SYKES,  jun.  Interlocking  apparatus  for  rail- 
way points  and  signals. 

3297  A.  McDONALD.  Communicating  railway  signalling  to 
drivers. 

3344    H.  K.  CAMPBELL,  G.  G.  SCUEF1ELD,  and  H.  A. 

WATSON.  Signalling  and  control  of  traffic  on 
railways. 

3437  W.  H.  SMITH.  Attaching  anchor  plates,  joint  plates, 
or  sole  plates  to  the  rails  of  tramways. 


Sanitation- 

(Including  Building  and  Hardware.) 

2912    W.  W.  COLLEY.    Making  loose  linings  for  water-closet 

pails  and  bottle  capsules. 
3094    J.  E.  PEESTON.    Flushing  devices. 
3089    M.    SCHEODEE    and    D.  EEFINDEE-GENOSSEN- 

SCHAFT.      Continuously  working  water  purifying 

apparatus. 

3106    T.  GIFFOED.    Solid  rubber  cistern  pull. 

3121    M.  J.  ADAMS.    Filtering  apparatus  for  sewage. 

3175    A.  M.  NICHOLAS.    Eotary  filtering  apparatus. 

3190    G.  JENNINGS  LTD.,  and  G.  H.  JENNINGS.  Urinals.* 

3222    O.  HEEE.    Water  closets* 

3228    A.  BEYAN  and  W.  JONES.    Sprinklers  or  devices  for 
spraying  and  distributing  liquids.* 

3236  E.  E.  SPINES.    Polish  dirt  preventer. 

3237  T.  G.  EHODES  and  E.  GAUNT.      Siphonic  flushing 

apparatus  and  chill  moulds  for  casting  same. 
3259    G.  G.  M.  HAEDINGHAM  (B.  E.  Harrington,  India). 

Dredging  apparatus. 
3301    A.  HOLDEOYD.    Flushing  water  closets  below  ground 

level. 

3323    T.  E.  KEESHAW.    Cleaning  streets  and  roads, 
3420    E.  HESKETH  and  F.  A/WILLCOX.      Drying  and 
removing  moisture  from  air. 


Shipbuilding  and  Navigation. 


2884 


HOSKINS  &  SEWELL  LTD.  and  C.  JOHNSON,  jun. 
Ships'  and  analogous  berths. 
2996    F.  W.  CLAEK  and  KELVIN  and  J.  WHITE  LTD. 

Mariner's  compass. 
3006    E.  SCHOFIELD.    Automatic  navigator. 
3133    E.  YEAL  and  W.  P.  YEAL.    Combination  bearer  and 
self-emptying  apparatus  in  connection  with  the  fixing 
of  air  cases  in  the  bottoms  of  ships,  lifeboats,  and 
other  boats. 

3232    G.  EAPLEY.    Nou-siukable  self-adjusting  decked  life- 
boat. 

3311    H.   C.   SIMPSON.    Obtaining    power    from  navigable 
rivers  and  streams,  and  making  them  navigable  when 
the  water  is  too  low  for  them  otherwise  to  be  so. 
J.  D.  MOEEISON.    Ships'  side  lights  or  scuttles. 


3389 


2900 


2962 


Spinning,  Weaving,  and  Allied  Trades, 

J.  L.  FATTEESALL  and  J.  H.  YATES.  Burners  for  use 
in  machines  for  gassing  varus  or  threads. 

A.  GUILLEMAND.  Automatic  lubricating  mechanism 
for  spinning  and  other  like  machine  tools.* 
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2963  A.  GUILLEMAND.  Automatic  lubricating  mechanism 
for  the  collars  and  sockets  of  spinning  machine 
spindles.* 

2993    SIR  W.  MATHER,  KNT.,  J.  HUBNER,  and  W.  J. 

POPE.  Mercerising. 
3001    J.    FRASER,  P.    FRASER,    and  N.   FRASER.  Cop 

winding  machinery.* 
3022    J.  M.  ANDREWS.    Roving  and  spinning  of  flax. 
3036    P.  BEAUMONT  and  T.  HOLLIS.  Looms. 
3066    J.  A.   CAMERON.    Slitting  fabrics.* 
3219    J.  M.  WYCHE.    Thread  guides  for  gassing  frames. 
3235    G.  PALEY.    Doubling  and  re-twisting  yarn. 
3241    A.  HAUFLER.    Pressing  button  holes.'* 
3267    T.  H.  CLEAR,  W.  M.  CLEAR,  and  W.  M.  EVERETT. 

Textile  fabric. 

3272    LISTER  &  CO.  LTD.,  J.  REIXACH,  and  H.  SCOTT. 

Curl  pile  mats,  rugs,  carpets,  and  seating  coverings. 
3325    J.    WHITE    and    R.   HALLIGAN.    Circular  knitting 

machines. 

3365  G.  CHAMBET.  Combined  doubling,  twisting,  skeining, 
and  winding  machine. 

3391    J.  HILL.    Ring  spinning  and  like  frames. 

3422  E.  THWAITES  and  A.  W.  RANKEN.  Twister  heads 
for  spinning  machines. 

3434  K.  WEBER,  E.  MULLER,  and  H.  KESTNER.  Auto- 
matic control  of  the  thread  tension  in  ring  spinning 
and  twisting  machines.* 

3440    G.  F.  McCAHEY.    Carriers  for  braiding  machines.* 


Stationery  and  Paper. 

3035    R.  P.  BELLOWS.    Balanced  stop  for  keeping  open  music 

books    and  papers,  etc. 
3059    J.  BALLANTYNE.    Automatic  calendar.* 
3082    E.  A.  II.  ROBERTS.    Address  tags  and  address  labels. 
3103    H.    R.    STAGE.    Envelope    for    the    preservation  of 

pictorial  post  cards. 
3126    F.    BURDETT.    Pens,    pencils,    paper    knives,  book 

marks,  scissors,  pocket  knives,  and  similar  articles. 
3202    T.  J.  F.  BROWN.    Bibles,  hymn  books,  prayer  books, 

3269    THE  LAMSON  PARAGON  SUPPLY  CO.  LTD.  (W. 

T.  Bailey,  U.S.A.).  Paper  creasing  and  delivering 
mechanism. 

3294    W.    S.    WILKINSON.     Combined    letter    sheet  and 
envelope.. 

3329    J.  FELL.    Account  books,  etc. 


Steam  Boilers  and  Fittings. 

3099    A.  J.  HOWARD.    Feed-water  heating  devices  for  steam 
boilers. 


Toys,  Games,  and  Sport. 

2886  C.  L.  STIFF.    Self-contained  golf  practising  apparatus. 

2991  E.  W.  DONOVAN.    Billiard  cue  cases. 

3008  T.  J.  G.  THOMAS.    Aluminium  frame  racquet. 

3042  W.   BURBANK.  (James.* 

3086  B.  G.  NORISCHKINE.  Shuttlecocks. 

3173  SIR  A.  ALTMAN.    Checker  boards  and  draughts  or 

other  pieces  to  be  used  therewith. 

3198  G.  S.  PARKER.    Card  game.* 

3212  H.  LEES.    Games  representing  naval  warfare. 

3221  J.  S.  CROWLEY.    Practising  golf  putting. 

3307  R.   A.  MORRIS.    Golf  balls. 

3315  J.  G.  HAY.    Motor  car  race  game. 

3328  J.  W.  YOUNG.    Fishing  reels. 

3345  M.  M.  DESSAN.    Game  piece.* 

3354  T.  M.  CLEASE.    Phvsica'l  development. 

3402  P.  SPAETH  and  F.  SPAETH.    Detonating  toy. 

3412  J.  W.  STOCKER.    Golf  balls. 


Tyres. 

2937    J.  TODD.  Tyre. 

2972    J.  W.  OWEN.    Rim  for  solid  rubber  tyres  for  omnibus 
motor  cars. 

2968  J.  H.  BARRY.  Tyres  and  rims  of  wheels  for  motor  cars. 
3012    S.  ANYZEWSKI.    Metal  tyres  for  vehicles. 

3016  W.  II.  WEBSTER.    Making  motor  car  and  cycle  tyres. 

3017  A.  D.    JENKINS    and  D.   E.    HIPWELL.  Resilient 

wheels  and  tyres. 
3043    W.  B.  HARTRTDGE.    Elastic  cushion  tyres. 


3C45    ST.  JOHN  KENT  NORTH-ROW  and  H.  FOX-ADAMS. 

Non-slipping  devices  for  pneumatic  tyres.* 
3058    W.  E.  BEASLEY.    Non-slipping  device  for  pneumatic 

tyres. 

3091    C.  BURNETT.    Resilient  tyres. 

3220    W.  J.  A.  DONALD.    Leather  covers  for  pneumatic  and 

other  tyres  for  the  wheels  of  vehicles. 
3223    H.  W.   HEPBURN.    Pneumatic  tyres. 
3349    C.  FARRER,  W.  G.  WESTON,  and  THE  IMPERIAL 

TYRE  &  RUBBER  CO.  LTD.  Resilient  tyres. 
3373  J.  TUMULTY.  Outer  covers  of  pneumatic  tyres. 
3381    W.  WHARLDALL  and  J.  TEMPEST.    Cycle  and  motor 

wheels  and  tyres. 
3413    C.  L.  MARSHALL.    Covers  for  pneumatic  tyres.* 
3428    W.  PHILIPSON,  J.  W.  H.  PHILIPSON,  and  P.  C. 

PHILIPSON.      Pneumatic  and  other  india-rubber 

tyres. 


Vehicles,   Wheels,  etc. 

2901    T.  D.  STRAGG  and  D.  ROWELL.    Wheels  of  vehicles 

and  driving  pulley. 
2933    G.    B.    POLLARD  and  H.   INGRAM.  Anti-skiddiug 

device  for  wheels  of  road  vehicles. 
2941    W.  S.  MORGAN.    Axle  for  automobiles.* 
2979    H.  J.  DOKER.    Vehicle  brake.* 

2970    G.  B.  (nee)  BON.    Elastic  or  spring  wheel  for  vehicles. 
3037    J.  A.  LONG.    Motor  car  wheels  to  prevent  side  slip. 
3053    L.  LAY  and  G.  H.  LAY.    Emergency  safety  brake  for 
vehicles. 

3057  P.  RIORDAM.  Driving  and  braking  mechanism  of 
motor  vehicles. 

3080  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).  Steering  mechanism 
for  self-propelled  vehicles. 

3115  II.  HOBSON.  Device  for  attachment  to  vehicle  wheels, 
to  modify  their  speed  and  to  aid  in  their  propulsion. 

3123    H.  PEARSON.    Road  vehicle  wheels. 

3128  W.  J.  DOSSETTER.    Brake  mechanism  for  velocipedes 

and  motor  cycles. 

3129  S.  R.  CAMERON.    Life-guard  for  electric  tramway  cars. 
3153    W.  J.  LYE  and  E.  B.  LYE.    Cranks  of  motor  bicycles. 
3172    J.  ALBISTON  and  W.  LOBECK.    Non-skid  for  motor 

and  cycles. 

3188    J.  S.  CHENHALL.    Wheels  for  motor  vehicles. 

3193    H.  EDMUNDS.    Wheels  for  motor  cars. 

3230    G.  W.  SUTCLIFFE.    Producing  increased  elasticity  in 

hand  brake  gears. 
3249    J.  BROWN.    Spring  wheels  for  vehicles. 
3253    W.  PERROTT.    Driving  apron  for  motor  cars. 
3264    W.  SIMPKIN.  Wheels* 

3278    S.  SCHICK.    Driving  gear  for  motor  road  vehicles.* 
3314    G.  M.  SCHUBERT  and  F.  H.  BARTHEL.  Gradient 

indicators  for  road  vehicles. 
3366    A.  W.  HERRICK.    Traction  attachments  for  vehicles.* 
3378    J.  S.  McGISHAM.    Elastic  or  cushion  thrust  hub  for 

automobile  wheels. 
3397    C.  M.  ARMSTEAD.    Driving  mechanism.* 
3410    W.  J.  LEWIN.    Spur  gearing  for  motor  road  vehicles. 


Wearing  Apparel. 

2892  A.  LEWY.    Ladies'  belts. 

2914  A.  WENNERSTROM.    Girdle  shields. 

2927  F.  SALMON.    Safety  hook  and  eye  fasteners. 

2953  W.  ROBB.    Repairs  for  boots. 

2954  G.  O.  C.  ERFURT.  Corset  locking. 
2999  L.  R.  HEIM.  Ironing  fold  collars.* 
3002  W.  BARRETT.    Springs  for  furniture. 

3014  M.  L.  RIDGWAY.    Speed  indicator  and  regulator  for 

gramophones  and  the  like. 

3040  M.  TERLETZKY.    Locking  garment  hanger.* 

3046  F.  SALMON.    Grip  belt  for  ladies'  apparel. 

3061  E.  ROBINSON.    Matinee  hat  pad  or  support. 

3104  J.    GREENWOOD.    Trousers  stretchers. 

3147  H.  J.  COOK.    Portable  trousers  stretcher. 

3205  A.  GASSETT.    Boot  and  shoe  lace  fastener. 

3218  H.  A.  ROOKER.    Toe-protector  for  boots  and  shoes. 

3277  F.  O.  ESTERMANN.    Corset  busk.* 

3304  A.  DOCKRILL.    Edging  for  ladies'  skirts  and  dresses. 

3351  J.  A.  DICK.  Golosh. 

3379  L.  F.  SLADE.  Neckbands  of  shirts  and  the  like  garments. 

3385  L.  T.  ALLEN,  W.  B.  DANDY,  and  R.  E.  SHARPLES. 

Stretchers  and  pressers  for  trousers. 

3390  W.  J.  B.  WARD.    Shirt-cuff  attachment. 

3417  D.  O.  MOODY.    Shirt  holder. 

3418  D.  O.  MOODY.    Holding  device  for  articles  of  wearing 

apparel. 
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Miscellaneous, 

2882  J.  A.  DE  MACEDO.    Double-decked  tramcai  s. 

2891  P.  W.  FAWCETT.    Construction  of  safes. 

2893  C.  LOW.    Picture  postcard  printing  frame. 

2895  G.  BRANDT.    Transparent  articles.* 

2896  G.  EDEN.    Safety  guards  for  collar  and  shirt  ironing 

machines. 

2902    A.  CLAEK.    Mechanical  malt  treader. 
2901    J.  F.  BENNETT  and  E.  FARREN.    Holders  for  grind- 
ing machines. 

290.5  A.  RHODES.  Cutters  of  dovetailing  'or  corner  locking 
and  the  like  wood-working  machines. 

2907    T.  J.  G.  THOMAS.    Fire-extinguishing  apparatus. 

2909    W.  THATCHER  and  L.  SHAW.    A  fume  consumer. 

2911  W.  W.  COLLEY.  Perforating  paper  and  metal  sheets 
for  use  in  playing  certain  musical  instruments. 

2925  J.  SINNOTT.    Fountain  pens* 

2926  A.  L.  ADAMS.    Machines  for  winding  cloth  strips.* 
2928    E.  WERTHEEMEE.    Collection  and  storage  of  foecal 

matter  from  beasts  of  burden. 

2930  W.  A.  STARLING  and  R.  J.  YOMOLD.  Treatment 

of  cocoa-nut  and  palm  oils. 

2931  A.  DUNHILL.    Veils  for  motor  car  or  other  wear. 
2931    W.  H.  BRISTOL.      Temperature  comj)ensating  device 

for  thermo-electric  measuring  instruments.* 
2936    E.  M.  POETT.    Match  boxes. 

2918  C.  V.  SCHOU.  Treating  milk  and  like  liquids  to  reduce 
the  globules  of  cream  or  fat  to  a  state  of  fine  sub- 
division.* 

29S2    .1.  GEBATJER.    Drying  fibrous  materials. 

2958    B.  DAY.    Weighted  holdfasts  for  printing  films.* 

2961  G.  C.  MARKS  (V.  J.  Kerihucl,  France).  Flying  bridges, 
traversing  bridges,  and  the  like. 

2965  J.  W.  WADKIN  and  D.  J.  JARVIS.  Cutters  for  wood- 
working machines. 

2971    D.  H.  K.  McGUINNESS.    Elevating  hand  truck. 

2971  R.  HADDAN  (Andre  Ripert,  France).  Felt  substance 
for  industrial  purposes. 

2978    T.  BURROWS.  Syphons. 

2981    P.  KEHR.    Aerating  liquids.* 

2981    K.  GOSSWEILER.    Sheet  metal  vessels. 

2987  H.  NEHMER.      Receptacles  for  keeping  and  storing 

treacle-like  substances,  such  as  honey. 

2988  H.  SMITH.    Cough  paste  for  horses. 

2989  G.  CAMPBELL,  jun.    Utilising  the  energy  of  the  tides. 

2990  J.  D.  MACLEOD.    Post-mortem  tables. 

2991  F.   E.   BENNETT.       Effecting    the   exchange   of  heat 

between  fluids. 

2995    J.  MACLEAN.    Electrically  heated  curling  tongs. 

2997  J.  T.  &  J.  TAYLOR  LTD.  and  W.  G.  ATKINS.  Truck 

for  use  in  connection  with  hydraulic  presses. 

2998  A.  E.  HACKING  and  J.  PYCROFT.  Ironing  machine. 
3000    J.  E.  LEA.    Measuring  and  recording  the  quantity  of 

a  stream  of  liquid  flowing  over  a  weir  or  through  an 
orifice.* 

3005    G.  WEAVER  and  H.  B.  TUCKER.    Pasteurising  milk. 

3007    T.  CARTER.    Hat  and  cap  stretcher. 

3018    J.  RICHARDS.    Chain  trimmings  for  bridles  and  other 

parts  of  harness. 
3025    H.  A.  W.  MIDDLEDITCH.    Raising  covers  of  apertures. 
3041    C.  F.  HAWLEY.    Self-gripping  guide.* 
3052    E.  A.  MITCHELL.    Umbrellas,  sunshades,  and  walking 

sticks.* 

3072    W.    H.    STOUT   and  W.    DE   W.  CHAMBERLAIN. 

Cylindrical  box  machines.* 
3081    J.  B.  MOYET  and  H.  BAUVIER.    Lifting,  lowering, 

and  shifting  loads.* 
3087    F.  E.  BLAISDELL.    Paper-feeding  machines. 
3092    R.  C.  WORMELL.    Burglar  alarms. 

3100  R,  JURGENS.    Speaking  apparatus* 

3101  J.    STANWORTH.      Ventilation  in  taping  or  sizing 

machines. 

3102  R.  A.  CAPELLA.    Candles  as  a  medium  for  advertis- 

ing purposes. 

3105    G.  R.  RAY.    Vacuum  evaporating  apparatus. 
3111    J.  WINTERNITZ.    Manufacture  of  wadding. 
3113    T.  FROGGATT.  Hand-cuffs. 
3117    S.  LEE.    Advertising  signs. 

3137  W.  J.  SPROULT  and  B.  LE  N.  FOSTER.    Moulds  or 

dies  for  forming  cakes,  tablets,  or  balls  of  soap,  etc. 

3138  H.   BROOK,   J.   HARDCASTLE,   and  H.  WATSON. 

Securing  street  and  house  grates. 
3111    O.  A.  ELIAS.    Producing  jets  or  sprays  of  liquids  from 
closed  vessels. 

3119    J.  MELOTTE.    Fixing  the  interior  parts  of  centrifugal 

cream  separators.* 
3161    G.  COOK.    Poultry  recording  trap  nest. 
3169    C.  NITTINGER.    Polishing  painted  surfaces.* 
3176    A.  AITCHISON  and  D.  UPTON.    Moving  articles  in 

relation  to  the  rolls  of  rolling  mills. 


3181  RHEINSCHE  METALLWAREN-UND-MASCHINEN- 
FABRIK.  Cartridge  cases  of  brass  or  other  alloys 
of  copper. 

3186    F.  S.  MORGAN.    Directing  air-ships. 
3203    J.  LYTLE.    Fly  papers. 

3206  S.  R.  STONE.    Manhole  cover  (air  tight;. 

3207  E.  A.  ASHWORTH  and  W.  A.  S.  HAMER.  Advertising 

mediums. 

3211    E.  R.  MUMFORD.  Aerodromes. 

3248  G.  B.  MITCHELL.  Adjustable  mirror  for  the  use  of 
naturalists  and  other  persons. 

3251  L.  OPTEKMAN  and  C.  C.  O.  VAN  LENNEP.  Flatten- 
ing or  shaping  the  sides  of  cigarettes. 

3271  J.  N.  COCHRANE.  Trees  and  display  forms  for  boots 
and  shoes.* 

3276    S.  WEBB.    Tobacco  pipe,  cigar,  and  cigarette  tube. 
3322    W.  BUTTERS.    Cutting  circular  rubber  heels,  washers, 

and  rings  from  solid  blocks  of  rubber. 
3333    G.    BRENTON.      Safety  wall    hook  for  china  plates, 

pictures,  and  ornaments  of  value. 

3352  J.  P.  SUMPTER.    Portable  class-room  screen. 

3353  W.  H.  WILCOX.    Roller  hatch  beam. 

3355    J.  A.  AMBROSE.    Squeegees  and  brooms.* 
3359    FRASER  and  CHALMERS  LTD.  (F.  H.  Millhouse  and 
W.  McFarlane,  Transvaal).    Securing  parts  to  shafts 
such  as  tappets  to  the  stems  of  stamp  mills. 

3363  C.  H.  COHEN.    Display  of  advertisements. 

3364  J.  Y.  JOHNSON  (Hawthorne  and  Sheble  Manufacturing 

Co.,  U.S.A.).  Horn-supporting  cranes  for  reproduc- 
ing sound.* 

3368  LOBEL  (LOUIS)  WECHSELMANN  and  S.  KONIGS- 
BERGER  and  E.  FREUDENTHAL.  Supporting 
miner's  cages,  and  other  elevators. 

3387    G.  GRICE.    Tobacco  pipe  cleaners. 

3393    F.  W.  PENN   and  THE  DERBY  BUILDERS  LTD. 

Refrigerators. 
3408    A.  EVENS.    Gas  maker  for  heavy  oils. 
3415    C.    O.   W.   SCHELLER.      Suspending  and  extending 

clothes  for  cleaning.* 
3426    W.  K.  L.  DICKSON.    Explosive  compositions. 
3430    J.  GARDON.    Making  paint  adherent  to  rusty  metal. 
3136    THE   FIRM  OF  W.  J.   L.  PETH.      Cleaning  filter 

bodies  in  dust  filters. 


In  a  new  trunk-type  air  compressor,  described  by  the 
American  Machinist,  the  discharge  valve  is  of  the  full  diameter 
of  the  cylinder,  and  seats  itself  on  the  cylinder  end.  The  inlet 
^alve — a  trifle  less  in  diameter — seats  on  the  outlet  valve, 
and  air  is  admitted  between  the  two  valves  and  enters  the 
cylinder  round  the  edge  of  the  inlet  disc.  The  piston  end 
accurately  fits  the  face  of  the  inlet  valve,  and  the  clearance 
is  nil,  for  the  piston  may  come  right  home  and  even  lift  the 
two  valves  off  their  seats.  The  cylinder  cover  encloses  both 
valves,  and  a  flexible  diaphragm  separates  the  discharge  space 
beyond  the  inlet  valve  from  the  air  inlet  central  tube  which 
admits  air  between  the  valves.  As  the  valves  are  so  large, 
their  lift  is  small,  and  the  principle  of  construction  seems  good, 
especially  for  high  pressures,  for  there  should  be  an  efficiency  of 
delivery  of  100  per  cent  of  the  volume  generated  by  the  piston. 

The  new  Lodge  and  Shipley  lathe  recognises  the  electric  motor 
in  its  design,  for  an  extension  of  the  stool  beyond  the  headstock 
end  is  provided  to  carry  the  motor,  which  drives  a  gear  upon 
a  sleeve,  concentric  with,  but  not  touching,  the  lathe  spindle. 
This  gear  takes  the  place  of  a  belt  pulley,  which  is  employed 
when  the  lathe  is  to  be  belt  driven.  In  freeing  the  spindle 
from  all  belt  pull  a  good  feature  is  introduced,  and  so  is  the 
method  of  combining  an  electric  drive  by  simply  replacing  the 
belt  pulley  with  a  gear  wheel.  The  sleeve  over  the  spindle  also 
takes  the  thrust  of  the  gear  wheel  in  electric  driving.  The 
lathe  spindle  is  turned,  in  fact,  by  an  equal  couple  by  means 
of  a  clutch,  and  there  is  no  driving  pressure  on  its  bearings. 
This  must  tend  both  to  accuracy  of  performance  and  durability. 
In  all  classes  of  machinery,  side  pressure  has  been  recognised 
as  more  or  less  harmful,  and  it  has  been  strongly  urged  as  a 
reason  in  favour  of  the  cycloidal  form  of  tooth  as  compared  with 
the  involute  form,  which  has  been  supposed  to  possess  greater 
lateral  thrust.  Probably  the  side  thrust  has  been  exaggerated 
in  comparison  with  the  ordinary  pressure  on  the  bearings  that 
accompanies  any  kind  of  gearing.  Of  course  (says  the  American 
Machinist)  one  always  wishes  to  minimise  these  unbalanced 
pressures,  but  it  cannot  always  be  so  completely  effected  as  by 
the  sleeve  pulley  of  the  Lodge  and  Shipley  lathes. 

We  understand  that  an  order  for  50  new  quick-firing  naval 
guns  is  being  executed  in  the  Royal  Gun  Factory  of  Woolwich 
Arsenal.  When  completed  the  guns  will  be  issued  to  the  new 
ships  about  to  be  commissioned.  The  new  gun  has  a  calibre  of 
3  5,  weighs  18  cwt.,  and  fires  12-pounder  shells  with  a  charge 
of  cordite.  Experts  who  have  seen  the  gun  tested  at  the 
Government  proof  butts  pronounce  it  to  be  the  best  naval 
gun  yet  made. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  clerk. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  March  21st,  1005,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  o'her  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  ap2)lication  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. ;  IS,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1903. 

21842  GROTE  &  PERKY.  Manufacture  of  a  binding  material 
or  plastic  composition  for  use  in  the  production  of 
moulded  articles  or  for  other  purjaoses. 

24518  ARMSTRONG  &  ORLING.  Receiving  or  detecting 
and  recording  apparatus  for  telegraphic  and  other 
electrical  purposes. 

26953  BOOTH.  Manufacture  of  printing  surfaces  and  a  com- 
position therefor. 

26957  FORSTER.  Machines  for  forming  the  necks  of  bottles 
and  the  like. 

1904. 

401    THOMPSON.  Conveyers. 

For  conveying  coal  in  bulk  a  flexible  travelling  plat- 
form or  carrier  is  formed  of  plate  links,  comprising  cross- 
plates  with  links  cast  or  riveted  on  their  under  sides,  and 


end  plates  of  sheet  or  cast  steel.  The  cross  and  end  plates 
are  stiffened  by  flanges.  Tightening  arrangements  are 
provided. 

599    McKNIGHT.    Regenerating  gas  burners  and  heaters. 

[Date  applied  for  under  International  Convention, 

January  13th,  1903.] 
632    HARM  AN.    Dry  filter  tobacco  pipe. 
G64    DREAPER.    Manufacture  of  hemp  or  other  fibre  ropes. 
807    HOLMGREN.    Turbine  engines. 

The  turbine  comprises  series  of  alternately  fixed  and 
moving  bucket  rings,  the  buckets  of  which  are  made 
separately  and  connected  to  the  side  rings  by  lateral  studs. 

931    BARKER.    Method  of  weaving  certain  pile  fabrics  and 

loom  apparatus  therefor. 
956    McCALLUM.    Boxes,  cases,  crates,  or  the  like. 

1008  DRAG.  Method  and  apparatus  for  the  production  of 
coloured  photographs. 

1070    FAIRWEATHER  &  RIDLEY.    Sash  balances. 

1081  NATHAN  &  NEWLAND.  Telephone  adapted  for  use 
by  partially  deaf  persons. 

1109  SOC.  ANON.  DES  APPAREILS  DE  CONTROLE 
ET  DE  COMPTABILITE  AUTOMATIQUE 
FRYDMANE  &  CHAMBON.  Spool  carrying  drawers 
for  cash  and  other  registering  appliances'.  [Date 
applied  for  under  International  Convention,  Septem- 
ber 25  th,  1903.] 


818    BRITISH  THOMSON-HOUSTON  CO.  LTD..  SPOR- 
BORG,  CARTER,  &  CUBITT.      Electric  railway 

systems. 

The  liability  to  fire  and  other  dangers  due  to  the  use  of 
heavy  cables  between  adjacent  cars  for  supplying  current 
for  controlling,  lighting,  and  heating  whilst  the  shoe  of 
any  car  is  passing  over  a  gap  in  the  main  supply  conductor 
is  obviated  by  providing  two  or  more  train  wires  of  small 


capacity  in  combination  with  a  relay  switch,  so  operated 
and  connected  to  the  various  circuits  that  immediately 
on  any  shoe  breaking  contact  with  the  supply  conductor 
the  relay  so  makes,  breaks,  or  otherwise  changes  the  con- 
nections as  to  render  it  impossible  for  a  current  larger 
than  that  for  which  the  train  wires  were  designed  to  pass 
through  them. 

1110  SOC.  ANON.  DES  APPAREILS  DE  CONTROLE 
ET  DE  COMPTABILITE  AUTOMATIQUE 
FRYDMANE  &  CHAMBON.  Cash  registering 
appliances,  calculating  machines,  and  the  like.  [Date 
applied  for  under  International  Convention,  Septem- 
ber 25th,  1903.] 

1267    BASSET  &  BARRY.    Turret  lathes. 

To  prevent  the  bar  of  material  slipping  through  the 
chuck  it  is  initially  provided  with  grooves.  The  turret  is 
arranged  to  revolve  in  a  vertical  plane.  It  first  receives 
the  piece  turned  off  the  bar,  and  takes  it  to  an  upper 
position,  where  by  influence  of  gravity  an  electro-magnet 


and  a  mechanical  pusher  it  is  properly  placed  in  position 
in  the  holder.  In  the  next  movement  it  is  carried  down 
to  the  tool,  against  which  it  is  thrust  by  a  cam  action. 
The  next  movement  takes  it  to  a  lower  position,  where  it 
is  released,  and,  if  necessary,  passed  to  a  tapping  or  other 
tool. 
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1268    BASSET  &  BARRY.      Machinery  for  forging  bolts, 
nuts,  or  spikes  from  bars. 

An  intermittently  rotatable  carrier  A,  having  an  annular 
series  of  holding  dies  B,  adapted  to  successively  receive 
the  end  portion  of  a  bar  from  which  pie-determined  lengths 


are  to  be  cut  to  form  bolts,  screws,  and  spikes,  is  combined 
with  a  working  die  carried  by  a  ram,  adapted  to  co-act 
with  said  holding  dies,  so  as  to  form  by  end  pressure  a 
head  on  each  successive  length  of  bar. 

1269  BASSET  &  BARRY.    Apparatus  for  use  in  the  manu- 

facture of  screwed  bolts. 

1270  BASSET  &  BARRY.    Machine  for  automatically  tap- 

ping nuts. 

An  endless  chain  or  conveyer  A  is  adapted  to  receive  and 
to  the  tapping  apparatus  by  gravity.  When  the  nuts 
come  into  the  horizontal  position  they  are  prevented  from 


falling  off  the  peg  by  the  guard  B.  The  guard  is  then 
moved  aside  by  the  cam  C,  and  the  nut  then  falls  on  to 
the  tap  D. 

1304  KAY.    Atmospheric  burners. 

1305  TURTON.  Garments. 

1484    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Controlling  electric  motors. 
The  controller  is  devised  for  controlling  a  plurality  of 
alternating  current  motors  of  a  special  type,  the  object 


being  to  provide  for  the  operation  from  a  single  point  of 
a  plurality  of  such  motors  at  varying  speeds  with  gradual 
accelerations  from  the  lowest  to  the  highest  speed,  and 


with  simple  and  effective  means  for  such  control  and  for 
reversal,  with  the  use  of  no  external  resistance,  and  with 
the  minimum  of  complication. 

1500    HARTMAN.    Machine  for  horse  shoe  nail  making. 
1513    ESCARE.    Shade  carrier  holder  for  bayonet  or  screw 

electric  glow  lamp  holders. 
Consists  of  a  flanged  tube  screw-threaded  i-nternally  and 
externally,  the  shade  being  passed  over  the  flanged  tube 
by  means  of  another  threaded  ring  over  the  shade,  and 
on  to  the  threaded  tube. 

1548  TWEEDIE.  Acetylene  torch  for  ordinary  and  incan- 
descent gas  lighting. 

1556  MALZAC.  Process  for  treating  the  silicated  ores 
(simple  or  complex)  of  nickel. 

1628  ZOHRAB.  Mode  and  apparatus  for  the  production  of 
dry  peat  and  peat  charcoal. 

166C    GUILLOT.  Corsets. 

1751  SIMONS  &  HERNE.  Method  of  and  means  for  exhibit- 
ing advertisements  and  goods. 

1806  HIGHFIELD.  Internal-combustion  engines  using 
liquid  fuel. 

An  air  pump  arranged  between  two  power  cylinders 
compresses  air  for  scavenging,  cooling,  and  feeding  the 
latter.  The  power  piston  compresses  the  air  in  its  cylinder, 
the  air  not  being  carbureted  before  entry ;  but  a  small 
chamber  is  provided  to  which  combustible  liquid  is  fed 
during  compression  stroke  of  power  piston,  whilst  hot 
compressed    air    from    power    cylinder   also  enters  the 


chamber,  mixes  with  liquid,  and  breaking  it  up,  the 
charge  being  expelled  from  the  chamber  into  power 
cylinder  at  proper  moment,  so  as  to  mix  with  the  air  com- 
pressed therein. 

1919    CLARKSON.    Means  for   the  prevention  of  slipping 

or  ''skidding"  of  pneumatic  and  rubber  tyres. 
2013    CHRISTIE.    Motor  vehicles. 

2169  MAYER  &  ALBRECHT.  Type  casting  and  ejecting 
device  in  type,  linotype,  and  like  casting  machines. 

2435  KITCHEN.  Structural  intersections  and  crossing  ways 
of  tramways  and  railways. 

In  tracks  at  right  angles,  the  spaces  between  the  inter- 
secting rails,  left  for  the  flanges  of  the  wheels  travelling 
along  one  set  of  rails,  are  bridged  by  short  space  blocks. 
The  blocks  are  pivoted  and  held  in  the  normal  position  in 
alignment  with  one  set  of  rails  by  springs,  so  that  they 
form  a  continuous  track  for  the  wheels  running  along  that 
set  of  rails,  but  are  forced  down  around  their  pivots  by 
the  wheels  running  on  the  other  set. 

2919    DAWSON  &  BUCKHAM.    Field  gun  carriages. 

3063  WILLIAMSON.  Shifting  pipe  wrench.  [Post  dated, 
March  14th,  1904.] 
The  wrench  consists  of  two  parts,  a  fixed  and  a  movable 
jaw.  The  fixed  jaw  is  solid  with  ths  handle,  and  has 
serrations  cut  on  its  underside  for  gripping  the  pipe  or 
other  material.  Th&  loose  jaw  is  pivoted  to  a  sliding 
bridle,  which  embraces  the  handle.  To  adjust  the  distance 
of  the  two  jaws  the  loose  jaw  is  lengthened  to  form  a 
toothed  pawl,  which  engages  with  corresponding  teeth  on 
tne  handle. 

3175  NORRIS.  Handles  especially  applicable  to  furniture 
and  the  like. 


\ 
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3277  DAELING  &  LENN1E.  Automatically  coupling  and 
uncoupling'  railway  carriages,  wagons,  aud  other 
vehicles. 

A  slide  is  provided  on  the  ordinary  drawbar,  the  outer 
end  of  which  forms  a  bracket,  to  which  is  pivoted  a  hook, 
while  on  the  same  pin,  but  on  the  outside  of  the  bracket, 
the  coupling  link  is  also  pivoted.    Fixed  to  the  end  of 
the  hook  there  is  a  rod,  which  passes  through  the  head- 
stock  of  the  vehicle,  to  which  is  fixed  a  rack.    On  the 
extreme  end  of  the  rod  there  is  a  spiral  spring  to  enable 
the  slide  to  retiirn  to  its  normal  position  when  it  has  been 
pushed  back  by  two  vehicles  coming  together.    A  cross 
bar  is  provided,  which  has  a  clip  for  engaging  with  the 
rack  to  allow  for  uncoupling. 
3376    BEITISH  NOETHROP  LOOM  CO.  LTD.  (Northrop 
Loom  Co.).    Automatic  filling  replenshing  mechanism 
for  looms  for  weaving. 
3415    WARRINGTON    &    WARRINGTON.       AVorking  of 

ovens  for  use  in  baking  bricks  and  the  like. 
3459    ADDRESSOGRAPH     LTD.      (Addressograph  Co.). 

Machines  for  printing  addresses  on  envelopes  aud 
the  like,  and  for  analogous  purposes. 
3476    WILZIN.      Mechanism    for   continuously    and  auto- 
matically feeding  sheets  of  metal  and  other  material 
to  punching  and  like  machines. 
In  punching,  stamping,  shearing,  and  other  machines 
mechanism  is  provided  for  automatically  imparting  to  the 
carrier,  which  supports  and  feeds  the  sheets  of  metal  or 


3531 
3564 


other  material  to  the  tool;  a  series  of  successive  move- 
ments at  pre-determined  intervals  in  such  a  manner  as 
to  ensure  that  successive  operations  on  the  sheet  shall 
occur  at  points  corresponding  to  these  intervals. 

3493  JACOBS,  JACOBS,  &  ALLAN.  Means  for  attaching 
match  boxes  and  the  holders  thereof  to  stationary 
fixtures. 

HATMAKER.    Dry  milk  and  milk-like  products. 
THOMAS,  and  TOMCOX  LTD.    Connections  and  coup- 
lings for  wires,  wire  cables,  and  the  like. 
The  connector  is  made  with  a  looped  head,  having  a 
plurality  of  jaws,  which,  on  the  one  hand,  are  adapted  to 
receive  the  wire  or  cable  end  between  them,  and  clamped 
by  nut  which  has  a  tapered  thread  engaging  with  a  similar 
thread,  holding  the  jaws  together  engaged. 
3580    BREHMER.    Tins  for  containing  preserved  provisions 
or  the  like. 
CHTJMLEY.    Fire  grates  and  the  like. 
ASTLEY  and  WILSON.    Apparatus  for  operating  the 
buckets  in  the  bucket-rousing  method  of  rousing  beer, 
stout,  and  other  liquids  in  fermenting  vessels. 
BUGGE.    ApjDaratus  for  straining  or  sifting  and  mix- 
ing finings  and  other  substances. 
ROWLAND.    Method  of  and  means  for  providing  a 
ventilator  for  railway  carriages  and  other  vehicles. 
HEPTON.    Billiard  tables  and  the  like. 
LEETHAM  &  LEETHAM.    Automatic  feed  weighers. 
BRINDLEY.    Stoppers  for  bottles  and  jars. 


3732 
3828 


3852 

3854 

4046 
4215 
4330 


4561  TWEED  ALE.  Creels  (where  two  or  more  heights  of 
#  bobbins  or  spools  are  used)   for  spinning  and  like 

machinery. 

4586  VICKEEY.    Side  lay  mechanism  of  printing,  ruling, 

folding,  and  like  machines. 

4587  SMITH.    Construction  of  electric  switch. 

An  insulating  barrier  is  passed  between  the  lixed  and 
movable  contact  pieces  during  the  movement  of  the 
tumbler  to  ensure  "that  they  shall  be  insulated  from  each 
other  when  the  switch  is  off. 

4593    HOYVOETH    (Act.-Ges.    der     Mashinenfabriken  von 
Escher,  Wyss,  &  Co.).    Elastic  fluid  turbines. 


4672 
4675 


The  blades  are  formed  with  extensions,  which  are  inserted 
into  grooves  in  the  part  carrying  the  blade,  where  they 
are  held  by  a  locking  ring,  which  engages  in  recesses 
formed  in  extensions  of  the  blades. 

1659    SIMPSON.    Machinery  for  the  manufacture  of  slabs 
or  blocks  of  plaster,  concrete,  or  other  material, 
ALDEIDGE.  Eotary  or  straight  bar  knitting  machines. 
MACLACHLAN.      Apparatus    for     recording  music 
played  on  a  key  board. 
4822    DUDLEY.    Burner  for  igniting  any  form  of  vapour 
lamps. 

4859  HEEBEET  &  VEENON.  Lathes  aud  like  machine 
tools. 

The  longitudinal  and  transverse  feeds  of  a  lathe  arc 
driven  from  the  same  worm  wheel  by  means  of  gearing, 
so  arranged  as  to  render  it  impossible  for  the  two  motions 
to  be  in  action  at  the  same  time. 

4881    ZWICKY-    Shuttle  changing  mechanisms  for  looms. 

4922  SNOWDON  &  LAWEENCE.    Outdoor  and  like  seats. 

4923  WILSON.    Valve  gear  for  air  compressors  and  like 

machines. 
WEIGHT.    Hand  signal  lamps. 

LIDDELL.    Safety  guard   for  ironing  machines  and 
the  like. 

4983    HEILBEONN.    Phonographs  and  the  like. 
5122    WEST.    Driving  gear  of  machines  for  discharging  gas 
retorts. 

5145  COEBETT.  Appliances  or  means  for  protecting  sown 
seeds,  growing  vegetables,  and  plants,  and  the  like. 

5147  TALBOT  &  MONDEY.  Electric  switches  for  the 
igniting  circuits  of  multiple  cylinder  explosion 
motors. 

An  oil-tight  chamber  of  non-conducting  material  is 
closed  at  one  end,  and  encloses  a  double  disc  commutator 
carried  on  the  end  of  the  cam  shaft.  Let  into  the  peri- 
phery of  each  disc  are  one  or  more  exposed  metallic  con- 
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tact  pieces,  on  which  travel  spring  plunger  terminals 
carrying   anti-friction  rollers,  half   the    terminals  being 
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primary  and  the  other  half  low  tension.  There  are  also 
passed  one  or  more  through  the  end  plate,  which  contact 
with  annular  paths,  one  being  the  high  and  the  other  the 
low  tension  terminal. 

LONGFIELD    it    PARKER.       Machines  for  making 
certain  kinds  of  wire  links  for  forming  wire  mesh 
work  for  mattresses  and  the  like. 
SPARKES.    Construction  of  joints  for  rods  and  other 
like  articles. 

The  male  end  terminates  in  a  wedge,  which  has  a  screw 
threaded  projection  to  receive  a  collar  to  lock  the  joint,  the 
female  having  a  shaped  aperture  for  receiving  the  wedge. 

192    MUSTO.    Non-reflllable  bottles. 

COLLIER.    Machines  for  compressing  heels  for  boots 
and  shoes. 

PEARCE  k  AVERY.    Signs  and  advertising  devices. 
DARE.    Brake  for  motor  cars  or  motor  vehicles  driven 
by  explosion  or  internal  combustion  engines. 
The  pressure  of  the  exhaust  gases  from  the  engine  is 
aused  to  act-  on  a  piston  to  force  it  in  a  direction  to 
pply    the   brakes   through    suitable   mechanism,   or  the 
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mechanism  may  also  be  operated  by  a  vacuum  or  partial 
vacuum,  which  may  be  set  up  by  the  induction  of  air  ox 
gaseous  mixture  into  the  engine. 
5308    PEDERSEN.    Electric  contact  devices  such  as  reson- 
ance relays  for  telephone  sybtems. 
KNOWLES.    Method    for   securing    railway  carriage 

doors  and  the  like. 
SISSON.    Internal-combustion  engines. 
The  working  fluid  of  the  low-pressure  cylinder  is  supplied 
by  practically  completely  expelling  the  waste  product  of 
combustion  of  an  internally-fired  charge  of  fuel  in  the  high 
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pressure  cylinder  at  or  near  the  end  of  the  working  stroke 
by  means  of  compressed  air,  and  conveying  the  mixture 
of  compressed  air  and  waste  gases  to  the  low-pressure 
cylinder. 

5422    MELDRUM    &    MELDRUM.  Internal-combustion 
engines. 

The  flow  of  the  discharge  or  exhaust  gases  from  the 
cylinder  or  cylinders  is  caused  to  produce  a  flow  of  cool 
air  over  the  sixrface  of  the  cylinder  to  keep  it  cool,  and 
parts  connected  with  it,  or  to  cool  artificially  water  or 
other  fluid  which  is  circulating  round  the  cylinders  or 
through  a  radiator  cooler,  thereby  increasing  the  cooling 
effect. 

5513    CLERY.    Means  for  propelling  ships  and  boats. 

Two  spreading  fans  are  provided,  one  on  each  side  of  the 
rudder,  which  are  pushed  and  withdrawn  in  the  water  by 
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means  of  two  piston  rods,  the  fans  being  so  constructed 
that    when  being  drawn   towards  the   ship  close  by  the 
water  pressure',  and  on  being  pushed  out  expand. 
iS    SMITH  &  GRANT.    Gas  producers. 

RICHARDSON.    Manufacture  of  camphors, 
FABIAN.    Shirt  ironing  machines. 
GARDINER.    Fittings  for  libraries. 
LINDAUER.    Corset  busks. 

LENNARD.    Apparatus  for  the   manufacture  of  car- 
bonate of  ammonia. 
PEDLEY  and  L.  SPILLM AN  A:  CO.'S  SUCCESSORS 

LTD.    Dental  and  like  cabinets. 
ELLIS.    Construction  of  ice  chests  or  refrigerators  for 

the  storage  of  food,  liquids,  or  other  matters. 
PAYTON,  PEPPER,  &  SONS  LTD.,  and  ROBATH AN. 

Trump  card  indicator. 
FLETCHER  &  WRAGG.    Lace  machines. 
BECKER,    Folding  stands  for  photographic  apparatus 
and  the  like. 

RICHARDSON.  Means  for  use  in  connection  with 
protecting,  or  anti-puncturing  and  anti-skidding 
devices  for  the  wheels  of  motor  cars  and  other 
vehicles. 

MANCO-SCHNURER.    Device  for  saving  life  at  sea. 
JOHNSON  (Badische  Anilin  <fc  Soda  Fabrik).  Ap- 
paratus for  producing  reactions  in  gases  by  means 
of  electricity. 

BIDTEL,    BIDTEL,    &    NUTZ.       Magnesia  cement 
composition  and  process  of  making  same  applicable 
for  making  artificial  stone  and  the  like. 
McCORMICK.    Toasting  appliance. 
NIEMECZEK.    Gas-heated  stoves.  . 
HARMAN   &   PARKS.      Apparatus   for    loading  or 
unloading  or  stacking  hay  or  other  material. 
3    BRADFORD.  Bottles. 

8    BOWLEY.    Joint  or  junction  piece  for  tubing. 

The  junction  piece  consists  of  a  piece  of  thick  india- 
rubber  tubing  or  sleeve,  which  is  passed  over  the  ends  of 
the  tubes  or  pipes  to  be  joined  and  secured  thereon  by 
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cramping  metal  bands  round  the  ends  of  the  sleeves,  so 
as  to  reduce  their  effective  diameter  and  thus  cause  the 
sleeve  to  grip  the  tubes  tightly. 
5795  CRAVEN.  Speed  gear  for  cycles  and  other  machinery. 
Gearing  is  provided  whereby  the  speed  of  a  driven  wheel 
is  greater  than  the  speed  of  the  shaft  on  which  it  is 


mounted.  The  gear  is  compactly  enclosed  and  dust 
proof. 

5816    HAMMERSLEY  &  POCHIN.    Machinery  employed  in 

the  manufacture  of  boots  and  shoes. 
5825    PRENTICE.      Apparatus  for  producing  gas  for  gas 

engines  and  other  purposes. 
5851    TIPPER.    Manufacture  of  bolts  for  doors  and  gates. 
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5858    DOWLER.    Inflatable  rubber  toys. 

5860    HIRST  &  COLLINCJS.    Electric  lamp  holder. 


A  hollow  clamping  screw  A  is  arranged  to  clamp  the 
holder  to  a  supporting  rod,  as  illustrated. 
5863    WAINWRIGHT.      Means  or  apparatus  for  unrolling 
and  re-rolling  oilcloths,  linoleums,  carpets,  and  the 
like. 

COKER.    Banjos  and  such  like  musical  instruments. 
ROBINSON.      Machines  for  rounding  the  soles  and 
breasting  the  heels  of  boots  and  shoes,  and  for  other 
purposes. 

THIERRY.    Free  wheel  or  coaster  and  brake  devices 

for  bicycles  and  like  vehicles. 
HALLEY.    Vertical  boilers. 
A  series  of  water  tubes  are  provided  within  the  combus- 
tion chamber,  subjected  to  the  direct  action  of  the  fire 
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gases,  aud  connecting  the  lower  and  upper  drums.  A 
series  of  fire  tubes  extend  through  the  upper  drum,  thereby 
gaining  the  advantages  of  both  kinds  of  tubes. 

5997    HIPKINS.    Coin  freed  locks  or  fastenings  for  doors. 

6001  OPPENHEIMER  (Act-Ges.  Mix  &  Genest).  Counting 
mechanism. 

6021  OSBORN  (Moffat).      Grinding,  crushing,  pulverising, 

and  the  like  machines. 

6022  TEALE.    Rope  haulage  clips. 
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A  pair  of  movable  jaws  are  arranged  in  a  casing.  The 
upper  jaw  is  bent  over  to  partially  embrace  a  rope.  An 


eccentric  or  cam,  actuated  by  means  of  a  lever,  is  adapted 
to  move  the  upper  jaw  to  grip  the  rope. 

6031    TOOLEY  &  RICHARDSON.    Protective  coverings  for 

omnibuses  and  other  vehicles. 
6035    TYRRS.    Clips  for  attaching  pipes,  electric  cables,  or 
the  like,  to  walls  or  other  fixtures. 
The  clip  consists  of  a  rim,  into  which  fits  a  detachable 
lining  of  leather  or  india-rubber,   and  shaped  so  as  to 
extend  all  round  the  pipe,  or  nearly  so. 

6039    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Controlling  valves  for  use  in  connec- 
tion with  pneumatic  brake  systems. 
A  controlling  valve  A  has  a  stem  adapted  to  receive  an 
operating  lever  B,  and  an  auxiliary  valve  is  arranged  to 


control  the  air  supply  to  a  device,  independent  of  the  air 
brake  system.  Operating  mechanism  for  this  valve  extends 
through  the  stem  of  the  main  valve. 

6048    WOLFRAM.    Pictorial  letter  card. 
6055    WILLANS  &  ROBINSON  LTD.,  and  SANKEY.  Steam 
turbines. 

Turbine  blades  are  held  in  position  in  the  usual  groove 
in  the  casing  by  means  of  a  ring  slotted  on  one  side,  the 
end  of  each  blade  being  bent  approximately  to  a  right 
angle,  one  side  of  the  angle  entering  a  slot,  and  the  other 
lying  against  the  side  of  the  ring. 
6057    JAGGER.  Rowlock. 

MORTON.    Pins  used  for  securing  hats  or  other  head 

coverings  in  position. 
SUNDERLAND  &  COX.    Cork-screws  or  cork-drawers. 
O'CARROLL.       Means  for  lubricating  the  axles  of 
carriages,  motor  cars,  and  such  like  vehicles. 

The  usual  oil  cap  is  provided  with  a  conical  hole,  into 
which  fits  a  plug  to  form  a  tight  joint,  the  plug  being 
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pressed  in  the  direction  of  the  hole  by  means  of  springs, 
so  that  the  cap  may  be  supplied  with  oil  by  pressing  down 
the  plug  in  opposition  to  the  springs. 
6067    GRUBY.    Adjustment  of  magnetic  compasses. 

For  adjusting  magnetic  compasses  used  on  board  ships, 
the  adjustable  magnet  frames  which  are  pivotally  attached 
to  the  inside  of  the  binnacle  casing  have  their  sides  notched 
to  form  racks  for  the  reception  of  the  magnets. 

6D74    SAUNDERS.    Pipe  joint. 

For  obtaining  a  fluid-tight  joint  the  meeting  surfaces  of 
the  tubes  are  provided  with  angular  flexible  rims,  which 
are  capable  of  being  compressed  together  by  means  of  a 
sleeve  adapted  to  bear  against  the  flanged  end  of  the  tube 
and  slidable  on  the  sleeve,  and  bearing  against  the  flange 
an  internally  screwed  nut.  The  other  tube  carries  a  sleeve, 
bearing  against  the  flange  on  the  tube  provided  with 
external  screw  thread,  adapted  to  engage  with  these 
internal  threads  of  the  nut  on  the  contiguous  tube. 

6075    FOX.      Coin-freed   mechanisin  lor  pre-paymcnt  gas 
meters. 
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6101    CRONE,  TAYLOR,  &  WILLIAMS..      Manufacture  of 
fertilisers. 

LAWRENCE,  LAWRENCE,  &  ROW.    Guu  cases. 
SIR  W.  G.  ARMSTRONG,   WHITWORTH,    &  CO. 
LTD.,  and  HOMFRAY.    Apparatus  for  tipping  coal 
and  other  materials. 
ROBINSON  &  SONS  LTD.,  and  SMITH.  Medical 

plasters  and  the  like. 
HERBERT  &  VERNON.    Lathe  headstocks. 
The  improved  lathe  headstock  is  driven  by  a  single  pulley 
at  a  constant  speed.    Means  are  provided  for  stopping 
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and  starting  the  lathe,  tor  changing  from  one  sjieed  to 
another,  and  for  interlocking  the  motions.  A  counter- 
shaft or  overhead  gear  is  dispensed  with. 

6127    HARMATTA.    Manufacture  of  sheet  metal  household 
utensils. 

6133    KANE.    Heating  apparatus. 

6138    MUNRO.    Steering  and  controlling  devices  for  auto- 
mobiles and  like  vehicles. 

6144  JONES.    Stone  mantel  pieces. 

6145  WILKINSON  &  SHARPLES.    Tile  for  roof  ridges  and 

the  like. 

6203    HERBERT  &  VERNON.    Feed  motions  for  automatic 
lathes. 

A  feed  motion  is  provided,  which  changes  automatically 
with  the  changes  of  speed  of  the  main  spindle  of  the 
lathe,  and  at  the  same  time  retains  a  constant  rate  for  the 
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high  speed  of  the  cam  shaft,  independent  of  variations 
in  the  slow  or  feeding  speed.  The  machine  also  enables 
the  feed  to  run  in  the  same  direction  when  the  spindle  of 
the  lathe  is  reversed. 

6216  IMRAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Bruit- 

ing). Manufacture  of  stable  hydrosulphite  com- 
pounds. 

6217  ABEL   (Akt.-Ges.  fur  Anilin-Fabrikation).  Manufac- 

ture of  colour  lakes  from  sulphur  dyestuffs. 
6425    BANKS.    Electric  candle  fittings. 
6445    WILZIN.    Punching,  stamping,  and  like  machines. 
.6448    CRICHTON.    Means  for  securing  rows  of  buttons  to 

garments. 

6492    WELLS.    Hermetically  scaling  tin  cans  and  the  like. 
6568    LINDSAY.    Process  or  dressing  for  rendering  woollen 
fabrics,  flannelette,   wadding,    muslin,  canvas,  and 
the  like  uninflammable. 


C682    SMITH  &  LEWIS.    Sparking  plugs  and  the  like. 

The  exposed  part  of  the  insulator  is  provided  with  one 
or  more  flanges,  so  that  the  path  for  short  circuits  is 
greatly  increased.      Further,  the  insulator  is  all  in  one 
piece,  and  bears  upon  a  ring  washer  in  the  plug  body. 
The  gland  employed  is  made  in  two  halves,  so  as  to  be 
readily  attachable  to  and  detachable  from  the  insulator. 
6703    PECK  &  PECK.    Mechanism  for  controlling  and  operat- 
ing rising  and  falling  shuttle  boxes  in  looms  for 
weaving. 

6747    MARSH  &  MARSH.    Universal  joint  for  electric  light 

fittings  and  the  like. 
6770    ANDREWS  &  CAMERON.      Distribution  valves  for 
direct-acting  recijiroeating  fluid  motors. 
In  one  method  of  construction  the  steam  cylinder  is 
provided  with  a  vertical    port    face,    having    steam  and 
exhaust  openings  leading  to  the  ends  of  the  cylinder  and 
to  the  exhaust  pipe,  and  with  suitable  cavities  to  corre- 
spond with  the  admission  ports  in  the  valve  saddle,  the 
objects  being  to  reduce  the  wear  and  the  reliability  of 
action. 

6805    SMITH.    Gauge  for  petrol  and  other  tanks. 

The  float  is  connected  to  a  bevel  wheel,  which  gears  with 
a  bevel  pinion  at  right  angles,  thereby  moving  a 
pointer  over  a  scale,  and  indicating  the  quantity  of  liquid 
in  the  reservior. 

6848    IMRAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Bruning). 
Printing  with  indanthrene  and  flavanthrene. 
G ALLACHEK .    Fluid  pressure  motive  power  engines. 
Auxiliary  engines  are  secured  on  the  columns  of  the 
main  engines,  the  piston  rods  of  the  auxiliary  engines 
being  connected  at  one  end  to  cranks  on  a  crank  shaft, 
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carried  in  bearings  on  the  columns,  while  at  the  opposite 
cuds  they  are  connected  adjustably  to  levers  that  operate 
the  spindles  of  the  main  engine  valves  in  the  valve  chest 

6983  FREEMAN.  Apparatus  for  railway  signalling,  applic- 
able to  controlling  engines  and  trains. 
A  pair  of  signal  wheels,  each  having  an  outside  and 
inside  travelling  surface,  and  each  running  on  the  ordinary 
track  rails  in  combination  with  rising  and  falling  eccen- 
trically-elevated rails,  which  latter  rails  the  wheels  engage, 
and  operate  during  transit  a  signal  or  other  mechanism 
on  an  engine. 

7056    ASHCROFT.    Production  of  metals  of  the  alkali  group 
by  electrolysis. 

7192    ENGLAND  &  PEARSON.    Spanners  and  like  appli- 
ances. 

The  box  head  of  the  spanner  is  fitted  with  a  pair  of 
gripping  openings,  one  in  each  of  its  ends,  adapted  to 
receive  the  nut,  thereby  forming  a  double  spanner,  the 
gripping  openings  being  arranged  alternately,  so  that  by 
reversing  the  spanner  and  using  the  two  ends  alternately 
the  adjustment  of  the  bolt  can  be  effected  with  only  one 
half  the  angular  movement. 
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7308    MOORHOUSE.    Lag'  chains  in  power  looms. 
7313    FAIR  WEATHER   (Pohle).    Method  of  preparing'  rat 
poison. 

7441    BROWN  &  POWELL.    Sulfate  water  gullies. 
7500    HUNTER.    Lifting  jacks  for  mine  timbering  and  like 
purposes.      [Date  applied  for  under  International 
Convention,  March  31st,  1903.] 
A   supporting   frame   has    a   load    supporting  carriage, 
movable  longitudinally  of  it  a  drum,  from  which  a  cable 
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is  led  over  a  carrier  pulley  to  the  carriage,  being  mounted 
on  it,  and  operated  through  suitable  gear  to  raise  the 
load,  which  rests  on  protruding  brackets. 

r6S0    BARROW.  Lathes. 

In  order  to  make  it  possible  to  operate  upon  work  of  a 
much  larger  diameter  than  the  normal  for  which  the  lathe 
is  constructed,  -the  saddle  A  carries  a  bracket  B,  support- 


ing the  tool-operating  device.  Owing'  to  the  overhang  a 
subsidiary  bed  is  provided  outside  of  and  parallel  to  the 
main  bed. 
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KUNICKE.      Precipitating  boxes  for 

metal  bearing  solutions. 
MULLINER.    Bodies  or  body  parts  of  motor  cars  and 

motor  carriages. 
MILLAR.    Cut  out  letters  or  devices  in  gold  and  like 

foil  paper  for  use  on  Christmas  cards  and  the  like. 
GIRDWOOD.    Reeling,   winding,  doubling,  twisting, 

and  other  like  machines. 
MARTIN.    Joints  of  certain  kinds  of  hose  and  other 

pipes,  buckets,  bottles,  and  analogous  articles. 
PORT.    Telephones  for  use  in  dictating1  correspondence, 

for  exchange  call-room,   for  personal  use,  and  for 

other  like  uses. 
15EATTIE.    Pile  wire  motions  for  looms. 
GRAHAM  &  COPE.    Means  for  and  method  of  bleach- 
ing animal  fibres. 
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MULLORD.    Expanding  paper  flyrests  or  ornaments. 
IMRAY  (Barrett).    Sights  for  small  arms  and  the  like. 
HUXLEY  and  HENRY  SIMON  LTD.    Roller  grind- 
ing mills. 

JAMES  (Northern  Electric  Co.).    Means  for  the  regula- 
tion of  electric  circuits  for  the  production  of  constant 
current  or  constant  potential  or  of  both . 
A  shunt-wound  generator  has  a  variable  resistance  device 
in  series  with  the  field  magnet  winding,  and  an  electro- 
magnetic controller  for  such  resistance.    A  coil  is  arranged 
on  this  controller  in  series  with  the  working  circuit,  and 


a  second  coil  on  the  controller.    This  second  coil  is  con- 
nected on  one  side  to  the  working  circuit,  and  on  the 
other  to  the  field  magnet  windings  between  the  windings 
and  the  variable  resistance. 
10628    KNIGHT.    Inspection  eye  for  sanitary  and  other  pipes. 
11261    IMRAY  (Rohrenwerk  Raunheim  G.  m.  b.  H.).  Process 
and  apparatus  for  drawing  tubes. 
The  metal  blank  is  directly  seized  by  the  drawing  tongs 
A  while  it.  is  within  the  furnace,  and  is  drawn  thereby 


through  the  die  B.    The  formed  tube  is  delivered  by  the 
tongs  on  to  a  contiguous  transport  chain,  which  conveys 
it  to  the  finishing  bench. 
11274    W ATKINS.    Telephone  selecting  systems. 

A  main  line  and  a  plurality  of  local  stations  are  con- 
nected to  one  another;  each  of  the  local  stations  comprises 
a  selecting  mechanism  in  constant  communication  with 
the  main  line.  An  electro-magnetic  call  bell  normally 
disconnected  from  the  main  line  is  connected  thereto  by 


the  circuit  closing  means  of  the  selecting  mechanism ;  the 
magnets  of  the  bell  control  a  second  circuit  closing  means, 
and  a  normally  disconnected  talking  circuit  under  the  con- 
trol of  said  second  circuit  closing  means,  whereby  the 
selecting  mechanism  and  the  call  bell  magnets  must  first 
be  energised  before  the  talking  circuit  can  be  placed  in 
communication  with  the  main  line. 

12581    CLIFTON.    Rest  or  support  for  cycles  and  motor  cycles. 

12601    SMITH.    Hair  net  case. 

13664    HAMMERSCHLAG.    Manufacture  of  artificial  manure 
.or  fertilisers. 
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13895  KEMP  (Morley,  partly).  Apparatus  for  dyeing  raw 
cotton,  loose  wool  or  silk,  rags,  mungo,  yarns,  slub- 
bings,  and  the  like. 

13890  DUFFERIN.  Method  or  means  of  operating  rotary 
power  engines  or  turbine  wheels. 

To  operate  water  turbines  or  wheels  a  stream  or  jet  of 
water  is  combined  with  a  stream  or  jet  of  steam  at  high 
velocity,  and  ejecting  the  combined  mixture  through  a 
nozzle  on  to  the  vanes  or  buckets. 

SIMPKIN  &  BALLANTINE.      Manufacture  of  bri- 
quettes for  fuel  and  other  purposes. 
THOMPSON.    Means  of  and  apparatus  for  weaving 

gauze  or  like  fabrics  in  looms. 
DEPREZ  &   VERNEY.       Regulating  apparatus  for 
maintaining  constant  pressure  and  water  level  in 
steam  generators. 

A  balanced  piston  A  is  subjected  to  the  boiler  pressure, 
and  is  provided  with  a  pin  valve,  which  allows  communi- 


14213 
14512 
14831 


cation  being  made  with  a  cylinder  containing  a  spring- 
pressed  piston,  adapted  to  control  the  draught  damper  B 
and  feed-water  valve  C. 

14832    DEPREZ  &  VERNEY.    Apparatus  for  maintaining  a 
constant  water  level  in  boilers. 

When  water  level  rises  from  its  normal,  float  A  is  caused 
to  rise,  and  valve  B  is  opened  by  means  of  a  spring. 


Steam  is  then  admitted  from  boiler  to  cylinder  C,  which 
controls  the  feed  pump. 

15168    CROWLEY.    Fountain  or  reservoir  penholders. 

16227    DYAS.    Variable  speed  gear  for  motor  vehicles  driven. 

by  a  single  rear  road  wheel. 
16266    PARRISS  &  F ARIES.      Locking  means  for  railway 

carriages  and  other  doors. 
1643"    KENNY.    Weather  strips  for  windows. 


14834    DEPREZ  &  VERNEY.    Water  circulation  apparatus 
for  steam  boilers. 
As  the  steam  is  drawn  off  it  causes  a  turbine  wheel  A 
to  rotate,  said  wheel  revolving  a  pump  or  fan  B,  which 
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forces  the  water  back  in  one  direction  and  causing  suction 
in  the  other  direction,  an  active  circulation  of  water  being 
thus  obtained. 
14835    DEPREZ  &  VERNEY.    Surface  condensers. 

Cooling  elements  comprise  two  metal  plates  A,  connected 
together  in  such  a  manner  as  to  form  a  flat  tube,  which 


communicates  with  two  collecting  tubes  B;  the  upper  one 
communicates  with  the  steam  pipe  and  the  lower  one  com- 
municates with  a  discharge  conduit.  The  whole  is  placed 
in  a  cooling  chamber  C. 
15638  PARRY,  THOMSON,  &  FARLEY.  Reversible  rotary 
engine. 

A.  circular  piston  working  within  an  elliptical  cylinder 
is  provided  with  blades  whose  trunnions  work  in  suitable 
grooves.    The  piston  is  formed  with  radially  placed  steam 


inlet  and  outlet  ports  in  combination  with  circular  valves 
and  sleeves  having  inlet  and  outlet  ports,  valves,  and  sleeves 
are  adapted  to  be  operated  independently  of  and  concur- 
rently with  each  other. 
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K;;01  LORRAIN  (HaDiilton  Manufacturing  Co.).  Loading 
machines. 

16955  DIERKS  &  MOLLMANN.  Centrifugal  liquid  separa- 
tors. 

16900  WILSON.  Prepayment  mechanism  for  gas  meters  or 
the  like. 

17103  WARD.  Automatically  controlling  the  supply  of  cool- 
ing water  in  gas  and  oil  engine  cylinders. 
The  apparatus  is  worked  by  a  thermometer,  the  mercury 
of  which  on  expanding  makes  connection  with  a  primary 
circuit,  which  then  operates  a  secondary  circuit,  the  latter 
in  its  turn  regulating  the  water  supply  by  means  of  a 
valve. 

17279    GUSCHAUSKI.    Suspension  clip. 

17388    ADAMS.    Syphon  bottles  for  aerating  water. 

17560    HARRISON.      Passenger  or  goods  attachment  to  be 

connected  to  the  side  of  cycles  or  the  like. 
18267    HARRIS.    Roof  glazing. 

18587  CHALIGNE-MASSARD.  Devices  for  training  young 
trees.  [Date  applied  for  under  International  Con- 
vention, December  17th,  1903.] 

18902  ASHLF.Y,  ASHLEY,  &  DE  STEDINGK.  Method  of 
preparing,  producing,  and  repeating  ornamental  aud 
other  designs  and  apparatus  for  the  purpose. 

19141  SWYNY  &  PLUCKNETT.  Vibrating  trough  for  con- 
centrating finely  divided  metalliferous  materials. 

19168    HORSFIELD.  Embrocatio.i. 

19728  BUCK.  Mechanism  for  the  transmission  of  motion  and 
energy. 

The  spindle  A  is  driven,  and  has  mounted  on  it  two 
toothed  discs  and  also  a  spherical  boss  free  to  revolve  about 
the  spindle.    On  the  boss  is  mounted  the  driven  disc  B, 


imparted  to  E,  a  wave-like  motion  is  given  to  13,  and  a 
motion  of  rotation  to  the  other  discs,  and  therefore  to  the 
spindle  A. 


19729    TEHAN.    Reapers  and  binders. 

19829  WILKINSON.  Elastic-fluid  turbines.  [Date  applied 
for  under  International  Convention,  September  22nd, 
1903.] 


In  turbines  of  the  impact  type,  wherein  the  fluid  is 
expanded  in  stages  and  discharged  by  successive  nozzles 
against  bucket  wheels.    An  automatic  mechanism  for  con- 


trolling the  stage  fluid  pressures,  which  is  adapted  to 
operate  the  valves  controlling  the  flow  of  fluid  from  one 
stage  to  the  succeeding  stage  in  such  manner  as  to  regu- 
late the  flow  through  the  turbine  so  as  to  correspond  with 
variations  in  the  load. 

19875  RICHARDSON.  Automatic  block  signalling  system 
for  railways.  [Date  applied  for  under  International 
Convention,  October  26th,  1903.] 

21387  JATJBERT.  Preparation  of  substances  containing 
easily-liberated  oxygen.  [Date  applied  for  under 
International  Convention,  October  14th,  1903.] 

21769    HURD.    Candy  spinning  machine. 

21796    CHURCHWARD.      Controllers    for   electric  motors. 

[Date  applied  for  under  International  Convention, 
October  10th,  1903.] 

In  order  to  prevent  the  power  being  turned  on  too 
suddenly  when  starting  motors,  particularly  for  automo- 
biles, a  time-limit  device  regulates  the  speed  at  which  the 


'or, 


controller  handle  can  be  moved.  For  this  purpose  a  special 
construction  of  dash  pot  is  used. 

21873  SMITH.  Method  of  and  machine  for  treating  road 
surfaces. 

21915    THOMPSON  (Shipley).  Phonographs. 

22283    PARKINSON.  Optical  lantern  dissolving  slide  carriers. 

22527    WATTS.    Mouthpieces  for  tobacco  pipes,  cigar  tubes. 

and  cigarette  tubes. 
22701    ELECTRIC  &  ORDNANCE  ACCESSORIES  CO.  LTD. 

and  HALL.    Fans  or  air  propellers. 

An  enclosed  motor  carries  the  fan,  and  is  pivotally 
mounted  within  a  swinging  carrier  frame,  which  is  itself 
connected  to  a  fixed  support  by  trunnions  disposed  at  right 
angles  to  the  casing.  The  apparatus  is  so  arranged  as  to 
form  a  gimbal  support  for  the  motor  and  fan,  and  is 
capable  of  universal  adjustment  to  admit  of  the  fau  being 
set  to  propel  air  in  any  direction. 

22876    BINNS.    Spool  or  the  like  formed  from  pulp  web. 
22992    MAERTENS.    Metal  tubes  and  the  method  of  making 
the  same. 

23017  ROBIN  &  JANVIER.  Under  frames  and  under 
carriages  for  automobile  and  other  road  vehicles. 
[Date  applied  for  under  International  Convention, 
October  28th,  1903.] 

23833    JONES.  Propellers. 


On  the  frame  of  the  air  ship  two  shafts  arc  disposed  at 
right  angles  carrying  semi-tubular  spiral  propellers,  the 
vertical  shaft  and  propeller  causing  the  ascent  aud  descent, 
and  the  horizontal  propeller  for  propelling  in  any  direction. 
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23117    GIRLING.    Carriers  for  use  on  cycles. 

23368    JUSTICE    (Driggs-Seabury    Ordnance  Corporation). 

Automatic  guns. 
23500    LEIBIUS.    Jewellery  settings. 

23578  KNOEVENAGEL.  Manufacture  of  odoriferous  com- 
pounds or  perfumes.  [Date  applied  for  under  Inter- 
national Convention,  November  10th,  1903.] 

23678  THEIS  &  CASTELLANI.  Frames  for  the  speedy  and 
cheap  setting  of  all  kinds  of  boot  or  shoe  legs.  [Date 
applied  for  under  International  Convention,  July 
25th,  1904.] 

23797    BRISTOL.     Temperature    compensating    devices  for 

electrical  measuring  instruments. 
23852    PARKER.    Hand  pumps. 

On  raising  the  plunger  the  liquid  is  drawn  in  the  inlet 
into  the  tube  forming  the  barrel,  at  the  same  time  lifting 
a  valve  off  its  seat.  On  forcing  down  the  plunger  the 
valve  is  forced  on  to  its  seat,  the  liquid  being  made  to  })ass  to 
the  side  of  the  valve  underneath  the  valve  at  the 
delivery  side,  which  is  forced  from  its  seat,  any  liquid  that 
cannot  be  dealt  with  passing  into  the  air  chamber. 

23989    SCHMIDT.    Siqjerheaters  for  steam  boilers. 

Superheater  ring  tubes  so  placed  in  flue  tubes  A  that 
heating  gases  pass  through  the  interior  of  said  tubes, 
and  at  the  same  time  pass  along  the  outside  of  said  ring 
tubes,  thereby  heating  the  same  from  outside.    The  ring 


tubes  are  provided  with  channels  for  leading  the  steam  to 
and  fro,  these  channels  being  formed  by  a  heat  insulating 
tube  placed  between  the  outer  and  the  inner  wall  of  the 
superheater  tube. 

24-071    ENGLE.      Cylinder    cut-out    valves    for  locomotives. 

[Date  applied  for  under  International  Convention, 
April  11th,  1901.] 

The  steam  pipes  of  the  engine  are  connected  by  a  branch 
pipe,  a  valve  being  provided  to  fit  either  of  two  valve 
seats  at  each  side  of  the  branch  pipe.    The  valve  stem  is 


slidably  mounted  in  a  guideway  and  connected  at  its  outer 
end  to  a  lever,  which  carries  a  pawl  engaging  with  a  rack 
to  adjust  the  valve. 

24081  TERROT,  TERROT,  &  FREUND.  Knitting  machines. 
24175    DE  DION  &  BOUTON.    Manufacture  of  nickel  steel. 

[Date  applied  for  under  International  Convention, 

June  17th,  1904.] 

Nickel  steel,  which  is  suitable  for  parts  which  require  a 
high  elastic  limit,  is  manufactured  by  the  addition  of 
silicon  in  the  proportion  of  from  '5  per  cent  to  2  per  cent 
to  pearlitic  nickel  steel,  and  of  from  -5  per  cent  to  3  per 
cent  to  martensitic  steel. 

24275    WILKINSON.      Governing  mechanism  for  turbines. 

[Date  applied  for  under  International  Convention, 
January  4th,  1904.] 

A  single-fluid  controller-passage  is  used  for  any  desired 
number  of  valves,  and  a  valve-controlling  fluid  pressure 
of  varying  potential  and  density  is  produced  therein  by 


diverting  more  or  less  of  a  working  stream  of  motor  fluid. 
The  passage  is  open  at  one  end  only,  where  it  leads  from 
a  controller  casing,  from  which  another  port  discharges 
into  a  nozzle,  and  within  which  a  movable  stream  of  fluid 
acts  with  an  injector  effect  to  raise  by  impact  the  pressure 
in  the  passage,  and  with  an  ejector  effect  to  lower  the 
pressure  so  as  to  secure  a  differential  action  in  the  con- 
troller pressure  of  the  fluid  approximately  equal  to  the 
difference  between  boiler  pressure  and  vacuum. 

24336  CARPENTER  <fc  DAVIS.  Artificial  composition  fuel 
and  process  of  producing  same. 

24371  COIGNET.  Reinforced  or  armoured  concrete  construc- 
tion. 

In  the  application  to  concrete  beams  the  part  in  tension 
is  reinforced  by  large  bars  or  wires  A,  whilst  the  upper 


part,  which  is  in  tension,  is  reinforced  by  smaller  wires. 
Similarly  in  the  flooring  B  the  lower  part,  which  is  in 
tension,  is  reinforced. 

24665  LOMBRAY.  Guards  or  protectors  for  vehicle  windows 
or  doors.  [Date  applied  for  Tinder  International 
Convention,  November  13th,  1903.] 

24761    BROWN.    Life  boats. 

21908  BAUMANN.  Folding  mail  carts.  [Date  applied  for 
under  International  Convention,  November  27th. 
1903.] 

24922    AMENDT.    Asphalted  parquet  floor  slabs. 

25011    THOMPSON  (firm  of  G.  &  R.  Kobers).      Means  for 

feeding  and  discharging  hydraulic  plate  presses. 
25095    JUNGNER.    Electric  accumulators. 
25105    PRESTED.      Device  for  distinguishing  between  the 

poles  of  an  electric  circuit. 

Two  clean  pieces  of  oxidisable  metal  are  set  in  a  handle, 
insulated  from  each  other  and  fitted  with  terminals  for 


connection  in  the  circuit.  When  placed  in  dilute  sulphuric 
acid  and  connected  in  circuit  the  positive  pole  tarnishes. 

25178    NELSON.    Tip  wagons. 

RICHARD.    Saddles.    [Date  applied  for  under  Inter- 
national Convention,  November  21st,  1903.] 
WEVER.    Sewing  of  circular  portions  of  fabric  to  gar- 
ments and  the  like. 
ASA  LEES  &  CO.  LTD.,  HARDMAN,  and  CLEGG. 
Twist  gearing  of  slubbing,  intermediate,  roving,  and 
similar  frames. 
BRAMPTON.    Manufacture  of  wood  wheels. 
SZEKELY  &  KOVACS.    Process  for  making  an  easily 

digestible  milk  preparation  free  from  germs. 
WAGNER.    Measures  and  fitters  for  collars,  cuffs,  or 
belts. 

SORENSEN.  Method  of  manufacturing  boxes  or  pack- 
ing cases,  and  boxes  or  cases  made  in  accordance 
therewith.  [Date  applied  for  under  International 
Convention,  January  8th,  1904.] 
CLAYPOLE.  Self-closing  or  retractile  seats  or  chairs. 
[Date  applied  for  under  International  Convention, 
April  29th,  1904.] 


25286 


25303 


25461 


25580 
25624 

25737 

25887 


25906 
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25511  NORMAND,  NOEMAND,  &  NORM  AND.  Screw-pro- 
pelled vessels.  [Date  applied  for  under  International 
Convention,  January  16th,  1904.] 


'.551 1 /ok 


A  small  hull  is  built  beneath  the  main  hull.    It  has  a 
length  and  reduced  width  or  fineness  of  lines  such  as  to 
minimise  its  resistance  to  propulsion.      It   encloses  the 
cranks  and  ends  of  the  connecting  rods. 
25628    VOSLER.    Railway  rail  joints  and  tie  bars.  [Date 
applied  for  under  International  Convention,  Decem- 
ber 21st,  1903.] 

The  lock  comprises  a  bed  plate  embracing  one  side  and 
bottom  of  the  rails,  and  a  removable  plale  embracing  the 
other  side.    Tongues  on  the  latter  pass  through  slots  in 


one  side  of  the  bed  plate,  and  are  secured  by  spikes  to  the 
sleeper.  The  other  side  of  bed  plate  is  also  spiked.  No 
bolts  are  used. 

25861  SONDEREGGER.  Process  for  working  combustion 
motors  in  combination  with  gas  products.  [Date 
applied  for  under  International  Convention,  Decem- 
ber 9th,  1903.] 

The  process  consists  in  forcing  a  portion  of  the  com- 
pressed air  into  the  gas  producer  at  the  end  of  compression 
stroke,  and  admitting  a  similar  quantity  of  gas  into  the 
cylinder  at  the  beginning  of  the  expansion  stroke,  so  that 


the  producer  pressure  remains  unaltered  with  uniform  load 
on  the  motor,  but  increases  with  diminishing  load  on  the 
motor,  and  readies  a  maximum  limit  which  cannot  be 
exceeded  when  the  motor  stops. 


25911    JEBSEN.    Couplings  for  the  driving  and  driven  mem- 
bers of  dynamos,  turbines,  hydro-extractors,  and  other 
high-speed  machinery. 
The  coupling  comprises  a  cup-shaped  support  of  yield- 
ing material.    It  is  provided  with  openings  so  as  to  allow 
for  axial  displacement.  - 
25960    DAVIS.    Apparatus  for   heating  or  vaporising  water 

or  other  fluid. 
26000    RANSOM.    Means  for  sharpening  saws. 

26233    WARDWELL.    Self-lubricating  pulleys  and  the  like 
Oil  is  introduced  into  grooves  A  by  unscrewing  an  end 
cap,  and  it  flows  through  duets  into  an  annular  reservoir 
in  the  pulley  until  level  with  the  tops  of  the  duets.  The 


screw  is  then  replaced,  and  the  pulley  rotated  to  distribute 
the  oil  in  the  different  compartments.  This  is  helped  by 
ribs  Bj  which  also  direct  the  oil  into  an  axial  chamber  in 
the  bearing  and  fill  it. 

26350    VOJACEK.    Machine  for  breaking  coal  and  the  like. 

26392  WAKELAM.  CHATHAM,  &  WILKES.  Locks  or 
fastenings  for  trunks,  boxes,  portmanteaux,  and  tin- 
like. 

205:51    HILLE.  Toy. 

26538  HERBERT.    Electrical  fuse  boxes,  ceiling  roses,  wall 

plugs,  and  the  like. 

26539  EYNON.    Milling  cutters. 

Means  are  provided  for  clamping  the  milling  teeth  in  the 
periphery  of  a  disc  whilst  leaving  the  periphery  of  such 
disc  integral,  except  for  the  teeth  receiving  notches.  Aper- 


tures arc  formed  in  the  body  between  alternate  notches, 
and  the  teeth  are  locked  in  position  by  wedges  inserted 
in  the  apertures. 

26642    NEWTON  (Hoe).    Ejecting  mechanism  for  stereotype 
shaving  machines. 

26544  MOLT  &  BOZLER.    Phonograph  trumpets. 

26545  STENZEL.    Moulded  stone  for  window  sills. 

26546  WAGNER.    Cushions  for  hernia  trusses. 

26549  SELBY  &  SELBY.    Shear  blades  for  metal  shearing 

machines, 

26550  KRIMER,  CUTAJAR,  BAYLEY,  &  BAYLEY.  Port- 

able was,  oil,  and  the  like  cooking  stoves,  and  method 
of  heating  the  same. 

26553  MILTON.    Draught  regulator  for  steam  boiler  furnaces. 

An  air  inlet  is  provided  in  proximity  to  the  exhaust,  a 
valve,  openable  by  external  air  pressure  upon  the  creation 
of  excessive  exhausts,  being  provided  at  the  inlet,  which 
is  connected  to  one  arm  of  a  bell  crank  lever,  the  other 
arm  being  connected  to  a  piston,  compressed  air  being 
admitted  beneath  the  piston  to  raise  the  valve,  independent 
of  excessive  exhausts. 

26554  CASPAR  &  FITZGERALD.    Mashing  and  converting 

processes. 

26555  LAKE    (Croinpton  Co.).      Machines   for  cutting  pile 

fabrics. 
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26559  BOULT  (Bartley).    Horse  shoes. 

26562  HOLYOAK.    Hand-drag-  rakes. 

26580  DIESENEB.    Clay-cleaning  machines  or  devices. 

26583  MICHALK.    Steam  lubricating  apparatus. 

Two  passages  B  are  provided  for  connecting  the  glass 
chamber  A  with  the  steam  pipe,  in  order  to  relieve  the 
passage,  which  is  intended  to  serve  for  the  uniform  flow 
of  oil  and  water  from  the  glass  chamber,  by  allowing  the 


water  of  condensation  forming  in  the  steam  chamber  to 
flow  back  into  the  glass  chamber  by  means  of  the  higher 
placed  passage,  with  the  object  of  preventing  the  oil  from 
being  forced  back  and  decomposed  with  the  water. 

26585    COOPER.    Shaving  cups. 

26601    FRY.    Means  for  locking  a  bicycle  when  not  in  use. 

26624  MELOTTE.  Means  for  attaching  together  or  con- 
necting various  articles  or  jiarts. 

26639  REED  and  CRAVEN  BROS.  LTD.  Sprinklers  of 
automatic  fire-extinguishing  apparatus. 

26651  HORSEHAY  CO.  LTD.,  and  WILLIAMS.  Plug  tap 
or  cock. 

26655  O'CONNOR.  Bridles  for  horse  racing,  riding,  or  trot- 
ting purposes. 

26683  SEIBERLING.  Vehicle  wheel  rims.  [Date  applied 
for  under  International  Convention,  February  10th. 
1904.] 

26688    HESSER.    Paper  bag  making  machines. 
26696    EISENSTEIN.    Apparatus  for  wireless  telegraphy  or 
telephony. 

The  arc  lamp  A  is  arranged  in  a  chamber  or  container 
in  which  a  pressure  is  maintained  which  is  greater  than 
atmospheric  pressure,  whilst  at  the  same  time  a  blow-out 


magnet  is  arranged  opposite  the  luminous  arc  either  inside 
or  outside  the  pressure  chamber,  so  that  it  is  possible 
even  with  current  of  high  voltage  to  obtain  a  displaceable 
arc  which  is  easily  broken  and  re-kiudlcd. 

26751  HART.  Method  of,  and  apparatus  for,  use  in  the 
fining  of  beer  and  other  like  liquors. 

26757  SIEMENS  BROS.  &  CO.  LTD.  (Siemens  and  Halskc 
Act.-Ges.).  Signalling  bells  worked  by  electrically 
controlled  compressed  air  or  other  gas. 

When  the  switch  is  closed  the  current  of  the  battery 
will  pass  over  the  contact  A,  electro-magnet  B,  and  back 
to  the  battery;  the  armature  will  thus  be  attracted,  and 
the  valve  will  be  raised,  which  will  force  up  the  piston  and 
cause  the  hammer  to  strike  the  gong.    During  this  move- 
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ment  the  contact  A  is  disconnected,  and  the  current  inter- 
rupted, so  that  the  supply  of  compressed  air  is  shut  off  and 


I  I 
I  i 

the  hammer  drops,  closing  the  contact  A,  the  cycle  of 
operations  repeating  until  the  switch  is  opened. 

26774    THORNBERRY.    Tie  or  scarf  fastener. 

26784    POND.    Medicated  tampons  or  capsules. 

26796    LUCIANO.    Pipes,  cigar  holders,  and  the  like  articles. 

26801  GIR  AND.    Collapsible  trestle. 

26802  INGLE  &  GREEN.      Branding  machines  for  cask.-,, 

cases,  and  the  like. 
26804    JAMES  (Union  Typewriter  Co.).  Typewriting  machines. 
26808    HORNER.    Buttons  and  means  of  fastening  the  same. 
26817    HEATON  &  WOOD.    Exposed  seats. 
26820    DORMAN,  SMITH,  &  BAGGS.      Electrical  switches 

and  cut-outs. 

When  switch  is  unlocked  a  spring  tends  to  push  the 
moving  contact  piece  clear  of  the  fixed  contacts,  but  when 
it  is  fully  closed  and  locked  the  pressure  of  the  spring  is 


largely  translated  by  a  lever  into  a  pressure  approximately 
at  right  angles  to  the  plane  in  which  the  switch  arm 
moves,  and  is  applied  in  such  a  manner  as  to  grip  the 
moving  contact  piece  hard  against  the  fixed  contacts. 

26885  TIBBETTS.  Railway  track  fasteners.  [Date  applied 
for  under  International  Convention,  December  14th, 
1903.] 

26889  WARD,  HO  ARE- WARD,  &  BLKRIOT.      Lamps  or 

lanterns,  more  especially  those  used  on  automobiles. 

26890  WARD,  HOARE-WABD,  &  BLERIOT.  Acetylene 

generators  for  use  in  lamps  or  lanterns,  more 
especially  those  of  automobiles  and  for  other  purposes. 

26913  ZAPPERT  (Aigrette   Supply  Co.).      Manufacture  of 

artificial  aigrettes. 

26914  ZAPPERT  (Aigrette  Supply  Co.).    Artificial  aigrettes. 
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26920    LINDSAY.       Arc   light   electrodes   and   methods  of 
making  the  same.      [Date  applied  for  under  Inter- 
national Convention,  December  10th,  1903.] 
The  method  of  making-  arc  light  electrodes  consists  in 
partially  reducing  a  mixture  containing  iron  oxide  and 
titanium  oxide,  forming  electrodes  from  the  partially  reduced 
product,  and  subjecting  the  electrodes  to  a  reducing  action. 
26938    WILSON  BROS.  BOBBIN  CO.  LTD.,  and  WILSON. 

Metal  hoops  or  shields  for  bobbins,  spools,  tubes, 
and  pirns  employed  in  textile  machines. 
26947    MILLS  (Edison).    Method  and  apparatus  for  cleaning 

metallic  surfaces. 
26949    MILLS   (Edison).      Continuous  apparatus   for  nickel 
plating. 

26972    TAYLOR.    Carburetting  systems  such  as  are  used  in 
conjunction  with  internal-combustion  engines. 
Beside  the  ordinary  air  inlet  valve  three  or  more  differ- 
ently loaded  spring  suction  valves  A  are  arranged  around 


the  carburetting  chamber,  so  that  as  suction  increases  first 
one  opens  and  then  the  next,  until  the  right  quantity  is 
obtained. 

27010  KRIIH.  Alternating  electric  current  frequency 
changers.  [Date  applied  for  under  International 
Convention,  December  12th,  1903.] 


A  vapour  electric  device  and  inductance  coils  co-operate 
with  an  alternating  current  source  and  a  consumption 
circuit,  for  the  purpose  of  transforming  an  alternating 
current  of  a  given  frequency  into  a  current  of  a  different 
frequency. 

27017    HARRIS.    Umbrellas  and  parasols. 
27040    GORDON.      Means  for  securing  hubs   or  bosses  on 
rotatable  shafts. 


A  truly  bored  boss,  having  a  portion  of  the  circumference 
of  its  bore  enlarged  diametrically,  has  a  keyway  or  ways  in 
the  enlargement  for  a  locking  key  or  keys  A. 
27065    HEYL-DIA.    Pneumatic  tyres. 

27073    WEDGE.      Furnaces  for  roasting  and  smelting  and 

analogous  uses. 
27075    TAYLOR.  Shelving. 
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27079    TWOMBLY.  Springs. 


A  helical  spring  is  formed  out  of  a  tapered  stock,  so 
that  each  convolution  will  offer  more  resistance  than  the 
one  which  precedes  it. 

27081    TWOMBLY.  Valves. 

A  poppet  valve  comprising  a  valve  seat,  a  valve  head  A 
located  thereon  and  having  an  opening,  a  velve  seat  formed 
at  the  mouth  of  said  opening,  a  valve  head  B  mounted  on 
said  seat,  and  whose  area  is  less  than  the  area  of  said  first 


mentioned  valve  head,  a  stem  is  secured  to  second  valve 
head  and  a  pin  is  carried  by  said  stem,  whereby  upon  the 
opening  of  second  valve  the  first-mentioned  valve  will  be 
opened. 

27086    THOMPSON  (Albers).    Protective  cover  for  the  pneu- 
matic tyres  of  cycles  of  all  kinds. 
27095    ADAMS-RANDALL.    Electric  telephony. 
27098    WARD,  HOARE-WARD,  &  BLERIOT.    Bracket  for 

automobile  lamps. 
27101    WESTLE.    Steering  propellers. 

A  steering  propeller  shaft  is  fitted  with  axially  revolv- 
able  radial  blades,  and  a  sector  having  two  pairs  of  cam 
surfaces,  one  member  of  each  pair  being  adapted  to  turn 


the  blades  at  right  angles  when  the  shaft  revolves  in  one 
direction,  and  the  other  member  of  each  pair  to  turn  the 
blades  at  right  angles  when  the  shaft  motion  is  reversed. 

27398    REICHENHEIM  &  MARSHALL.    Callapsible  box  or 
punnet  and  fastenings  therefor. 

1905. 

45    CHANDLER.    Lacing  tags.    [Date  applied  for  under 
International  Convention,  May  13th,  1904.] 
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A  NOVEL  FIRE-ALARM  SWITCHBOARD. 


A  novel  switchboard  has  lately  been  built  for  the  fire-alarm 
system  of  the  New  York  fire  department,  which  includes 
several  improvements  and  new  features  in  telegraph- 
switchboard  construction. 

The  system  adopted  in  the  board  for  announcing  the 
circuits  is  simple,  and  is  as  follows  :  Connected  in  each 
circuit  panel  is  an  annunciator,  consisting  of  a  bull's  eye 
of  ground  "lass,  on  which  the  number  of  the  circuit  is 
painted,  and  to  the  rear  of  which  is  a  4  candle  power 
'incandescent  lamp,  which  lights  up  in  case  of  the  circuit 
opening,  thereby  visibly  throwing  up  the  number  of  the 
circuit. 

This  new  board,  which  was  built  by  Toote,  Pierson,  and 
Company,  of  New  York  City,  is  so  constructed  that  the 
only  part  liable  to  combustion  is  the  insulation  on  the 
wire,  of  which  there  is  very  little  in  evidence,  omitting 
the  Magnet  wire  on  the  relays  and  the  rubber  knobs  on 


ment  of  plugs  similar  to  those  in  use  in  a  Wheatstone 
bridge,  can  change  the  polarity  of  the  current  and  make 
any  tests  promptly.  Another  new  feature  is  that  all  the 
wiring  and  connections  are  in  full  view  of  the  operators, 
and  that  all  relays  are  made  on  the  same  general  principle 
and  are  non-combustible.  They  are  mounted  on  the  back 
of  the  panels,  the  working  points  of  the  armatures 
protruding  through  to  the  front.  Yet  another  feature 
embodied  in  the  board  is  the  multiple-pen  register  for 
the  reception  of  all  signals  transmitted.  This  register  is 
so  constructed  that  all  springs,  adjustments,  pens,  and  ink 
rolls  are  independent  and  easily  reached  by  the  insertion 
of  the  hand  in  front  of  the  register.  Each  pen  has  an 
independent  ink  roll. 

All  circuits  are  provided  with  jacks,  similar  to  those 
employed  in  the  telephone  systems,  so  that  by  the  intro- 
duction of  a  plug  it  is  possible  for  the  telephone  operator 
to  connect  any  of  the  circuits,  thereby  enabling  him  to 
hold  conversation  witli  men  on  the  line,  who  may'  go  to 


FIRE  ALARM  S 

the  keys.  The  board  is  arranged  for  the  accommodation 
of  11  box  circuits  and  eight  gong  circuits.  All  the 
apparatus  applicable  to  each  circuit  is  mounted  upon  a 
separate  panel.  These  panels  are  removable  without 
disturbing  the  other  parts  of  the  board.  The  entire  board 
is  built  of  a  frame  of  heavy  steel  tube.  The  method  of 
construction  is  that  each  section  of  tubing  is  threaded  right 
and  left  hand,  and  is  screwed  into  the  fittings  in  such  a 
manner  that  it  may  be  at  any  time  dismantled  and  moved 
to  another  location  should  it  be  desired.  One  of  the 
principal  features  is  the  test  panels  for  each  circuit.  Each 
circuit  has  one  test  panel,  upon  which  is  mounted  an 
ammeter,  transfer  battery  switch,  pole  changer,  and  bridge. 
The  ammeter  denotes  at  all  times  the  strength  and  direction  . 
of  the  cunent  on  the  wire.  The  pole  changer  enables  the 
operator,  by  the  simple  moving  of  a  key,  to  throw  on  a 
battery  in  case  the  main  battery  becomes  inoperative. 
The  bridge  is  arranged  so  that  the  operator,  by  the  move- 


SWITCH  BOARD. 

any  box  on  the  circuit  and  call  up  the  central  office.  It 
is  possible  to  hold  conversation  over  these  telephones 
during  signalling  transmission  from  a  box. 

Provision  has  also  been  made  so  that  during  the  "trans- 
mission from  a  fire-alarm  box  it  is  at  the  option  of  the 
operator,  by  the  movement  of  a  switch,  to  throw  in 
repeating  apparatus  that  will  transmit  automatically  grana 
per  coulomb  all  the  equivalent  figures  direct  from  the  box 
to  the  gong  or  fire-house  circuits.  This  is  not.  as  a  rule-, 
depended  upon,  but  is  used  only  in  exceptional  cases,  for 
the  reason  that,  should  an  error  occur,  it  will  be  trans- 
mitted, and  the  principle  of  all  manual  central  stations 
is  that  mistakes  of  this  kind  cannot  take  place. 

In  addition  to  the  test  panels,  a  novelty  has  been 
introduced  on  one  of  the  lower  panels,  which  is  certainly 
a  time-saving  device  so  far  as  testing  for  cross  lines  is 
concerned.  Heretofore  it  has  been  the  practice  to  move 
a  plug  or  a  switch  individually  on  each  circuit,  for  the 


312 


THE    PRACTICAL    ENGINEER.  [February  24,  1905 


purpose  of  testing  for  crosses,  thereby  consuming  a 
considerable  amount  of  time ;  and  in  large  stations,  where 
the  business  is  somewhat  heavy,  the  pursuing  of  such  a 
method  has  made  it  possible  to  lose  an  alarm.  In  the  new 
board  each  circuit  is  connected  to  a  dead  spring  point. 
These  points  are  arranged  in  a  circle,  and  are  covered  by 
a  plate,  which  is  capable  of  being  pushed  into  contact  with 
all  the  points  except  one,  a  notch  or  section  sufficiently 
large  to  miss  making  contact  being  left  in  the  plate, 
thereby  enabling  the  operator,  by  the  simple  operation 
of  pushing  the  plate,  to  make  the  necessary  test  in  a  few- 
seconds  instead  of  one  or  two  minutes. 

LITERATURE. 

"  Building  Construction."  By  Brysson  Cunningham,  B.E. 
Second  edition  (revised  and  enlarged).  London : 
W.  B.  Clive,  University  Tutorial  Press  Limited,  157, 
Drury  Lane,  W.C. 
An  elementary  text  book,  compiled  more  particularly  to 
meet  the  requirements  of  the  first-stage  examination  of 
the  Board  of  Education.  The  whole  of  the  elements  of 
this  wide  subject  are  well  discussed  and  illustrated,  and 
the  recent  revision  ensures  that  the  work  has  been  brought 
up  to  date.  The  subjects  dealt  with  are  so  well  known 
that  it  would  be  superfluous  to  mention  them,  but  it  should 
be  stated  that  the  course  followed  is  that  employed  in 
the  best  practice  of  house  construction.  All  the  best 
methods  of  brick  binding  are  clearly  shown,  also  of 
constructing  stone  walls,  and  slate  laying.  The  many 
joints  used  in  carpentry  are  all  indicated ;  staircases,  parti- 
tions,  floors,  and  many  examples  of  roof  trusses  are  shown. 
Plumbing,  ironwork,  papering,  drainage,  etc.,  all  come  in 
for  their  share  of  attention,  besides  a  large  number  of 
particularly  pertinent  questions  at  the  ends  of  the  various 
chapters.  We  can  safely  say  we  have  not  perused  a  book 
on  this  subject  more  calculated  to  ensure  the  pupil 
commanding  success. 


"  Small  Electrical  Measuring  Instruments."  The  Model 
Engineer  Series,  No.  24.  London  :  Percival  Marshall 
and  Company,  Poppin's  Court,  E.C. 
This  is  an  eminently  practical  handbook,  dealing  with  the 
construction  and  method  of  using  small  electrical  measuring 
instruments.  The  author  appears  well  versed  in  this  class 
of  work,  and  the  information  given  will  enable  the  novice 
to  make  simple  and  useful  tests  when  fitting  up  small 
installations  of  electric  bells,  telephones,  small  motors, 
induction  coils,  and  the  like.  Partly  compiled  from 
descriptions  that  have  appeared  from  time  to  time  in  the 
Model  Engineer,  the  book  has  been  produced  as  the  result 
of  collating  such  information  as  should  prove  of  the  greatest 
use  to  the  amateur  electrician. 


"  The  Comparative  Efficiency  of  English  and  Foreign 
Labour."  By  Lord  Brassey,  K.C.B.,  D.C.L.  London  : 
Longmans,  Green,  and  Company,  Paternoster  Row, 
E.C. 

Originally  an  address  read  before  the  Manchester  Chamber 
of  Commerce,  it  has  been  published  in  pamphlet  form.  It 
needs  no  comments  from  us  to  emphasise  the  value  of  such 
a  paper.  Full  reliance  can  be  placed  in  the  author  of  his 
investigations  into  the  relative  wage  rates  for  English  and 
foreign  labour,  and  everyone  interested  in  the  progress 
of  the  country  should  not  fail  to  peruse  a  copy  of  this 
address,  which  can  be  had  for  sixpence. 


"  Private  House  Electric  Lighting."      By  F.  H.  Taylor. 

London :    Percival   Marshall   and   Company,  26-29, 

Poppin's  Court,  Fleet  Street,  E.C. 
Tins  book  is  a  handy  little  guide,  particularly  adapted  to 
tlu'  needs  of  the  wireman,  who  is  generally  more  or  less 


familiar  with  electrical  knowledge.  It  is  also  equally 
suitable  for  the  householder,  who  should  be  fairly 
acquainted  with  the  installation  in  his  own  house,  and  the 
arrangement  of  the  wiring.  From  the  illustration  on  page 
126,  we  think  the  lamps  would  suffer  if  system  "B"  were 
used,  for  the  reduction  of  pressure  from  three  cells  would 
be  insufficient  to  reduce  the  voltage  to  that  required  for 
the  lamps.  With  this  exception,  the  books  appears  a  very 
practical  treatise,  and  should  prove  helpful  to  the  novice. 


Books  Received. 
"  Gas  and  Oil  Engines  Simply  Explained."      By  W.  C. 
Runciman.     The   Model  Engineer  Series,   No.  26. 
London  :   Percival  Marshall  and  Company,  Poppin's 
Court,  E.C. 

"  Official  Gazette  of  the  United  States  Patent  Office."  Vol. 
CXIV.,  No.  6.  Washington  :  Published  by  authority 
of  Congress. 

"  The  Mechanical  Engineering  of  Collieries."  By  T. 
Campbell  Futers.  Vol.  I.  London  :  The  Chichester 
Press,  30,  Furnival  Street,  Holborn,  E.C. 


THE  COPES  AUTOMATIC  BOILER  FEED 
REGULATOR. 

The  illustration  herewith,  which  we  take  from  the  Engineer 
(Cleveland),  represents  a  simple  apparatus  for  automatically 
maintaining  the  water  line  in  a  boiler  at  a  constant  level. 
This  is  a  desirable  aid  in  increasing  the  life  and  efficiency 
of  a  boiler,  and  a  device  of  this  kind  is  well  worth  attention. 

Two  principal  parts  compose  the  regulator,  viz.,  the  feed 
controller  and  the  pump  governor.  The  former  is  a  f  in. 
expansion  tube  of  copper,  6  ft.  long,  screwed  into  a  special 
fitting  shown  at  the  lower  left-hand  corner  of  the  figure 
at  about  a  30  deg.  angle,  to  allow  all  condensation  to  return 
to  the  boiler.  The  water  column  is  tapped  for  \  in.  pipe 
at  the  water  level  of  the  boiler,  and  a  \  in.  pipe  leads  to 
the  expansion  tube,  so  that  the  steam  on  entering  the 
copper  tube  causes  it  to  expand,  pushing  on  the  end  of  the 


The  Copes  Boiler  Feed  Regulator. 

lever  shown  in  the  figure,  and  opening  the  check  valve 
on  the  feed-water  pipe.  A  Jenkins  check  valve  with  a 
toggle  joint  is  used  for  this  purpose. 

When  the  check  valve  is  released,  the  water  pressure 
on  the  pump  governor  becomes  less,  and  allows  the  steam 
pressure  on  the  other  side  of  the  governor  piston  to  open 
the  valve  and  admit  steam  to  the  pump.  After  the  water 
has  risen  to  the  desired  level,  it  enters  the  expansion  tube, 
which  then  contracts,  closing  the  check  valve.  The  pump 
immediately  raises  the  water  pressure  above  that  of  the 
steam,  and  the  piston  of  the  pump  governor  is  forced 
downward,  shutting  off  steam  from  the  pump.  These 
operations  are  constantly  repeated,  so  that  the  water  is 
maintained  at  a  constant  level. 

Messrs.  the  Central  Machine  Company,  of  Philadelphia, 
are  the  manufacturers. 


\ 
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A  COMPARISON  OF   DIFFERENT    TYPES  OF 
STEAM  TURBINES.* 

(Concluded  from  page  '7^.) 

The  Riedler-Stumpf  Class  3  Turbine. 

Coming  low  to  turbines  belonging  to  class  3,  the  best  known,  if 
not  the  only  one  at  present  being  manufactured  on  a  commercial 
scale,  is  the  Riedler-Stnmpf.  In  one  form  of  this  turbine  two 
sets  of  buckets  are  arranged  on  the  periphery  of  a  wheel.  The 
steam  after  expanding  in  nozzles  acts  on  the  first  set  of  buckets 
and  is  then  directed  bv  guide  passages  of  a  peculiar  shape  into 
the  second  set  of  buckets.  Fig.  31  shows  diagrammatically  the 
arrangement.  N  is  one  of  the  nozzles.  The  steam  leaving  this 
nozzle  enters  the  first  set  of  buckets  B,,  and  passes  round  these 
buckets  as  shown  by  the  arrows.  The  velocity  of  the  buckets, 
which  has  the  direction  shown  by  the  arrow  V,  is  never  more 
than  a  quarter  of  the  velocity  of  the  steam  leaving  the  nozzle, 
so  that  the  steam  leaves  the  buckets  B,  with  a  considerable 
velocity,  and  passes  into  the  guide  passage  G,  which  directs  it 
into  the  buckets  B2,  which  belong  to  the  second  set.  The  steam 
leaves  these  buckets  B,  with  a  very  small  velocity,  and  exhausts 
into  the  turbine  casing.  The  buckets  are  milled  out  of  the  solid 
wheel.  The  nozzles  are  sometimes  arranged  completely  round 
the  wheel,  and  touching,  or  nearly  touching,  each  other.  At 
other  times  there  are  considerable  spaces  betwreen  the  nozzles,  as 
in  the  De  Laval  turbine. 

Instead  of  the  steam  being  guided  from  one  ring  of  buckets  to 
another  ring,  it  is  sometimes  guided  back  to  the  same  ring. 
Figs.  32  and  33t  show  this  construction.  The  steam  expands 
in  the  nozzle  b,  the  axis  of  which  is  represented  by  the  dotted 
line  v.    The  steam  leaving  the  nozzle  enters  the  U-shaped 


Fig.  3i. 

buckets  a,  cut  in  the  periphery  of  the  turbine  wheel  A.  The 
steam  passes  round  the  interior  of  these  buckets  in  a  semi- 
circle, and  leaving  them  enters  the  guide  passage  D  at  the 
end  <7'.  The  steam  leaves  this  guide  passage  at  the  end  d2,  and 
again  enters  the  same  buckets,  but  at  a  more  advanced  point. 
The  steam  passes  again  round  the  interior  of  the  buckets  and 
then  exhausts.  Bibs  c  are  formed  on  the  guide  passages  for  the 
purpose  of  maintaining  a  fairly  uniform  distribution  of  the 
steam. 

The  wheels  of  the  Riedler-Stumpf  turbine  are  (usually  at 
least)  made  of  nickel  steel  having  a  high  ultimate  tensile 
strength.  In  the  case  of  a  2,0D0  H.P.  turbine  the  wheel  was 
made  2  metres  (6  ft.  6f  in.)  in  diameter  and  was  run  at  speeds 
up  to  4,000  revolutions  per  minute. 

At  3,000  revolutions  per  minute,  which  was  the  designed 
speed,  the  peripheral  velocity  works  out  at  1,031  ft.  per  second 
and  produces  (Prof.  Biedler  states;  a  stress  of  about  27,0001b. 
per  square  inch.  The  material  has  an  ultimate  strength  of 
about  135,0001b.  per  square  inch,  so  that  at  3,000  revolutions 
per  minute  there  was  a  factor  of  safety  of  about  5.  At  4,000 
revolutions  per  minute  the  factor  of  safety  would,  of  course,  be 
very  much  lower,  but  would  still  no  doubt  be  adequate,  as'the 
stress  on  a  high  speed  wheel  of  iliis  nature  is  almost  of  the 
nature  of  a  dead  load. 

The  Riedler-Stumpf  Class  4  Turbine. 

Riedler-Stumpf  turbines  are  also  constructed  according  to 
class  4.  In  a  class  4  Riedler-Stumpf  turbine,  driving  a  dynamo  of 
about  150  H.P.,  there  is  one  bed  plate  and  only  two  bearings.  Tht 
dynamo  is  placed  between  the  bearings.  The  steam  is  expanded 
in  two  stages  and  there  is  one  wheel  for  each  stage.  The  wheels 
are  overhung  one  at  each  end  of  the  shaft.  Each  turbine  wheel 
has  two  rows  of  vanes,  the  steam  acting  on  the  two  in  series. 
Each  wheel  rotates  in  a  casing,  the  high  pressure  or  first  stage 
casing  being  at  the  left,  and  the  low  pressure  or  second  stage 
casing  being  at  the  right. 


"Abstract  °f  8  paper  lead  before  the  Manchester  Association  of  Engineers,  by 
ft.  M.  Neilson,  on  January  14th,  1905. 

t  These  two  illustrations  are  taken  from  the  specification  of  Professor  Stutapf's 
British  patent  NTo.  135,  of  1<)03. 


The  Curtis  Turbine. 

Another  turbine  belong  to  class  4  is  the  Curtis.  This  has 
come  into  use  very  quickly  during  the  last  few  years.  In  the 
Curtis  turbine,  as  usually  constructed  at  present,  the  steam  is 
expanded  in  three  or  four  stages,  one  wheel  being  provided  for 
each  stage,  and  all  the  wheels  being  of  about  the  same  diameter, 
and  all  mounted  on  one  vertical  shaft.  Varying  numbers  of 
rings  of  moving  vanes  have  been  tried  in  each  stage,  but  two 
rings  in  each  stage  seems  now  to  be  a  common  if  not  the 
stanaard  practice.  The  steam  is  expanded  in  nozzles  which  are 
commonly  of  rectangular  section,  and  are  aranged  in  sets. 
Fig.  34  shows  one  set  of  nozzles,  and  a  development  of  parts  ot 
the  rings  of  moving  vanes  and  fixed  guiding  vanes  of  one  stage. 
There  are  three  sets  of  moving  vanes  in  this  case. 

Fig.  35  is  an  elevation  partly  in  section  of  a  Curtis  turbine 
haying  four  stages,  and  two  sets  of  moving  vanes  in  each  stage. 
A  is  the  top  cover  of  the  turbine.  Below  this  cover  are  arranged 
ther  four  wheels  BCD  and  E  which  are  all  keyed  on  the  shaft 
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Fig.  33. 


F,  which  is  stepped  for  each  wheel.  The  wheels  are  separated 
one  from  another  by  the  partitions  or  diaphragms  H  K  and  L. 

These  diaphragms  extend  from  the  side  walls  M  to  the  bosses 
of  the  wheels,  so  that  each  wheel  is  enclosed  in  a  separate 
chamber.  The  steam  enters  the  uppermost  or  high  pressure 
chamber  by  way  of  nozzles  situated  at  N  and  shaped  as  shown 
in  fig.  34.  The  nozzles  are  controlled  by  valves  which  are  con- 
trolled electrically  from  the  governor,  so  that  a  greater  or  less 
number  of  nozzles  is  in  use  according  to  the  power. 

There  are  two  sets  of  first-stage  nozzles  in  the  turbine  shown 
in  fig.  35,  and  the  controlling  mechanism  for  each  set  is  con- 
tained in  a  casing  O.  In  these  nozzles  the  steam  is  partly 
expanded  and  acquires  a  considerable  velocity  with  which  it 
acts  on  the  first  set  of  moving  vanes  of  the  first  wheel. 
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Fig.  34. 

The  steam  vjasses  from  the  top  chamber  to  the  next  chamber 
by  way  of  the  second  stage  nozzles  situated  at  P.  In  these 
nozzles  it  expands  further  and  again  acquires  kinetic  energy 
which  is  used  in  the  vanes  of  the  second  wheel.  This  process  is 
continued  till  the  steam  leaves  the  second  set  of  moving  vanes 
of  the  last  wheel,  when  it  finds  itself  in  the  exhaust  chamber  Q, 
from  which  it  can  pass  by  way  of  one  or  other  of  the  openings 
E  to  the  condenser.  Only  the  first  stage  nozzles  are  controlled 
by  the  governor,  but  means  are  sometimes. provided  for  cutting 
out  some  of  the  nozzles  of  the  other  stages  by  hand. 

Each  wheel  is  formed  out  of  a  single  piece  of  steel,  except  for 
the  rim  and  vanes.  Fig.  36  shows  the  arrangement  of  rim  and 
moving  vanes,  and  also  shows  the  guiding  vanes.  S  is  the  wheel 
on  which,  near  the  circumference,  are  bolted  the  two  steel 
rings  XJ  and  V,  each  of  which  is  rolled  out  of  the  solid.  The 
moving  vanes  X  Y  are  cut  out  of  these  rings,  which  are  formed 
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with  small  flanges  or  shoulders  Z  Z,  which  catch  ou  shoulders  on 
the  wheel  so  as  to  take  the  shear  off  the  bolts.  Kings  T,  T  arc 
provided  on  the  outside  of  the  vanes.  Projections  on  the  vanes 
pass  through  holes  in  these  rings  T  T,  and  are  then  riveted  over. 
J  indicates  the  guiding  vanes.  These  are  sometimes  of  brass 
and  sometimes  of  steel,  and  are  cut  out  of  the  block  2,  which  is 
secured  to  the  side  wall  M.  The  guide  vanes  do  not  require  to 
extend  completely  round  the  casing,  but  are  only  placed  where 
required  to  cover  the  flow  of  the  steam  through  the  nozzles. 
The  side  wall  M  is  made  of  several  segments,  which  have  flanged 
scraped  end  faces,  which  are  bolted  together,  metal  to  metal,  by 
the  bolts  3  (fig.  44).  One  or  more  of  these  segments  can  be 
withdrawn  when  required,  for  the  purposes  of  inspection  or 
repair. 

the  lower  end  of  the  shaft  is  provided  with  a  side  bush  4-  and 
an  end  bush  or  foot  step  5.  The  lower  end  of  the  shaft  does 
not  directly  rest  on  the  foot  step  bush  5,  a  disc  6,  which  is  fixed 
on  the  shaft,  being  interposed  between  shaft  and  bush.  The 
disc  6  and  bush  5  are  hollowed  out  in  the  centre  portions  so  as 
to  form  a  chamber  7.  Oil  is  forced  under  pressure  into  this 
chamber,  from  which  it  passes  in  a  thin  film  across  the  annular 
bearing  surface  between  bush  and  disc  into  the  chamber  8,  from 
which  it  can  be  withdrawn  to  be  used  again.  Very  high  oil 
pressures  are  employed.    In  a  500  k.w.  machine,  the  oil  is 
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supplied  at  a  pressure  of  125  1b.  per  square  inch;  in  larger 
machines,  the  pressure  is  very  much  greater. 

A  bolt  9  is  used  to  adjust  the  height  of  the  foot-step  busb. 
A  gland  is  sometimes  provided  above  the  side  bearing  4  to 
prevent  the  lubricant  from  mixing  with  the  exhaust  steam  in 
the  chamber  Q. 

The  shaft  leaves  the  turbine  casing  at  the  top  through  the 
gland  10,  and  above  this  gland  it  is  supported  in  the  bearing 
11.  Surrounding  the  gland  and  bearing  is  the  stool  12,  which 
supports  the  electric  generator. 

For  the  engine  room  of  a  power  station  having  four  5,000 
k.w.  Curtis  turbo-generators,  besides  auxiliaries,  the  floor  space 
has  a  superficial  area  of  about  10,600  square  feet,  which  works 
out  at  a  little  over  half  a  square  foot  per  kilowatt  of  the  main 
engines.  This  engine  room  can  be  compared  with  that  described 
on  the  following  page,  containing  Brown-Boveri-Parsons  turbo- 
generators. 

The  Pabsons  Turbine. 

Coming  now  to  the  turbines  of  class  5,  practically  all  of  these 
are  of  the  Parsons  type.  This  type  of  turbine  is  now  manu- 
factured (by  arrangement)  by  a  considerable  number  of  firms, 
some  of  whom  have  introduced  modifications  of  design  and  have 
given  their  turbines  a  compound  name,  such  as  the  Brown- 
Boveri-Parsons.  The  parallel  flow  Parsons  turbine  has  been  so 
often  described  as  regards  its  leading  features  that  it  is  un- 
necessary to  described  these  in  this  paper  except  so  far  as  is 
required  for  the  jmiposes  of  comparison.  A  siugic  cylinder  or 
casing  is  usually  employed  for  each  complete  engine  in  the  case 
of  turbines  for  electric  driving,  but  two  cylinders  or  casings  in 
series  have  been  emploved  in  several  cases. 

Foi'  marine  work  the  steam  is  usually  passed  in  series  through 
two   casings.    In   the  Turbinia,  however,   three   casings  are 


arranged  in  series;  and  in  certain  vessels  intended  to  run  for 
long  peiicds  at  a  speed  very  much  below  the  maximum,  more 
than  three  have  been  employed.  The  third  class  cruiser 
Aemethyst,  for  example,  when  running  at  a  low  speed  has  steam 
passed  through  four  turbine  casings  in  series. 

The  moving  vanes  in  a  Parsons  turbine  are  mounted  on  a 
drum  which  is  usually  stepped  up  from  the  high  pressure  end  to 
the  low  pressure  end.  The  fixed  vanes  are  attached  to  the 
interior  of  the  casing.  The  intermeshing  of  the  fixed  and 
moving  blades  is  shown  to  a  larger  scale  in  fig.  37.  The 
mechanical  attachment  of  the  vanes  is  performed  in  various 
ways. 

Two  3,500  k.w.  steam  turbine  alternators  have  been  supplied 
by  Messrs.  C.  A.  Parsons  and  Company  to  the  Newcastle-upon- 
Tyne  Electric  Supply  Company  Limited,  for  their  Carville 
Power  Station,  Wallsend.  The  total  length  of  the  turbo- 
alternator  is  about  37  ft.,  or  including  the  platforms  and  the 
stairs  or  ladders  leading  to  these,  about  40^  ft.  The  extreme 
breadth  is  about  1H  ft.  and  the  extreme  height  about  14J  ft. 
The  weight  of  the  machine  is  93  tons  and  the  speed  of  rotation 
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1,200  revolutions  per  minute.  The  two  machines  are  arranged 
side  by  side  with  their  centre  lines  26  ft.  apart.  This  gives  a  space 
of  an  average  width  of  about  12  ft.  between  the  machines 
and  the  rectangle  required  by  the  two  machines,  and  this 
intervening  space  amounts  to  about  1,357  square  feet  (33 J  X40i). 

The  engine  room  floor  of  the  power  station  of  the  Comiiagnie 
ltusse-Francaise  de  Chemins  de  Fer  et  Tramways  at  St.  Denis 
works  out  at  two-thirds  square  foot  per  kilowatt  of  the  main 
engines,  and  it  will  be  seen  that  the  machines  are  not  by  any 
means  crowded.*  The  turbines  are  of  the  Brown-Boveri-Parsons 
horizontal  type,  which  have  33  3  per  cent  more  ground  than  the 
vertical  Curtis  machines.  There  is  no  doubt  that  the  vertical 
arrangement  of  the  Curtis  turbine  gives  it  an  advantage  as 
regards  floor  space  required,  but  on  the  other  hand  it  calls  for 
greater  head  room.  Whether  a  power  house  for  large  vertical 
Curtis  turbines  can  be  constructed  cheaper  than  one  for  turbines 
of  equal  power  of  the  Parsons  type  is  a  question  the  answer  to 
which  is  not  by  any  means  obvious,  and  one  will  require  to  go 
carefully  into  figures  in  any  particular  case  in  which  the 
question  crops  up  before  a  trustworthy  answer  can  be  obtained. 

Four  methods  are  employed  for  getting  steam  turbines  to 
run  steady.  (1)  By  keeping  the  angular  velocity  below  the 
critical  speed.  (2)  By  running  the  machine  above  its  critical 
speed,  but  providing  yielding  bearings  to  allow  the  rotating  mass 
to  choose  its  own  axis  of  rotation.  (3)  By  running  the  machine 
above  its  critical  speed,  but  mounting  the  rotating  mass  on  a 
flexible  shaft  to  allow  it  to  choose  its  own  axis  of  rotation.  (4) 
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Fig  37. 

By  running  the  machine  above  its  critical  speed,  but  balancing 
the  rotation  mass  so  well  that  the  vibrations  due  to  want  of 
balance  are  negligible. 

The  first  method  is  commonly  adopted  in  large  power  turbines. 
The  second  method  is  adopted  in  the  smaller  Parsons  turbines. 


*  Mr.  Francis  Hod^kinson,  in  his  paper  on  "  Sonic  Theoretical  and  Practical 
Considerations  in  Steam  Turbine  Work,"  road  before  the  Institution  of  Mechanical 
Fngineers  and  the  American  Society  of  Mechanical  Engineers  at  Chicago  last 
summer,  mentions  a  case  where  four  turbo-generators  eaelt  of  5,000  k.w.  capacity 
were  installed  in  an  en«inc  room  measuiiug  100  ft.  by  61  ft.  This  works  out  at 
0-277  square  feet  per  k.w.  The  turbines  were  presumably  of  the  Wcstiughouse- 
Parsons  type. 
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The  third  method  is  adopted  in  the  De  Laval  turbine,  and  in 
the  higher  siieed  Zoelly  turbines.  The  fourth  method  is 
generally  adopted  in  Riedler-Stumpf  turbines.  (The  higher 
power  Riedler-Stumpf  turbines,  however,  probably  run  under  the 
critical  speed.) 

With  fixed  conditions  as  regards  steam  supply  and  condenser, 
and  a  bucket  of  a  given  design,  the  number  of  revolutions  per 
minute  of  a  turbine  of  class  1  can  be  reduced  without  diminish- 
ing the  efficiency  only  by  increasing  the  diameter  of  the  wheel 
s  i  as  to  maintain  the  same  vane  speed.  With  turbines  of  the 
other  classes,  however,  the  number  of  revolutions  per  minuto 
can  hi  reduced  either  by  increasing  the  diameter  of  the  wheels 
or  drum  so  as  to  maintain  the  same  vane  speed,  or  by  increasing 
the  number  of  sets  of  moving  vanes  so  that  a  less  vane  speed  will 
suffice.  The  effects  of  increasing  the  diameter  of  the  wheels 
or  drums,  and  of  increasing  the  number  of  sets  of  moving  vane-, 
are  not  the  same  in  all  types  of  steam  turbine. 

With  the  Parsons  turbine,  increase  of  diameter  of  the  drum 
means  decrease  in  the  length  of  the  blades,  in  order  to  give  the 
same  angular  area  between  tha  drum  and  the  casing  for  the 
passage  of  steam.  With  the  same  amount  of  radial  clearance  at 
the  ends  of  the  blades,  the  ratio  between  radial  clearance  and 
blade  length  will  therefore  be  increased,  as  will  be  clearly  seen 
by  reference  to  fig.  37;  and  leakage  past  the  blades  will  there- 
fore be  augmented.  This  will  not  be  the  case  with  other  tur- 
bines, such  as  the  Rateau,  in  which  the  pressure  is  practically 
the  same  on  the  two  sides  of  any  set  of  moving  vanes. 

An  increase  in  the  number  of  rings  of  blades  in  a  Parsons 
turbine  means,  if  one  casing  only  be  employed,  an  increase  in 
the  length  of  the  rotating  part  between  Its  supports,  as  an 


greater.  It  is  therefore  more  necessary  to  adopt  measures  to 
prevent  leakage  past  the  fixed  vanes  in  a  class  2  turbine  than  in 
a  class  5  turbine. 

By  mounting  each  set  of  moving  vanes  on  a  separate  wheel, 
and  placing  a  fixed  partition  between  any  two  consecutive  wheels 
and  extending  such  partition  inwards  almost  to  the  shaft  or  to 
the  hubs  of  the  wheels,  the  visibility  of  leakage  past  the  fixed 
vanes  or  nozzles  is  reduced  to  a  very  much  smaller  value  than 
would  be  the  case  if  the  moving  vanes  were  all  mounted  on  the 
periphery  of  the  same  drum.  This  will  be  clearly  seen  by  con- 
sidering that  the  leakage  area  is  a  ring  and  will  be  reduced  by 
reducing  the  diameter  of  the  ring,  even  if  the  radial  width  or 
thickness  of  the  ring  remains  the  same. 

In  a  class  2  turbine  there  may  be  a  considerable  clearance 
between  any  set  of  moving  vanes  and  the  set  of  fixed  vanes  or 
nozzles  immediately  succeeding  it,  as  the  manner  in  which  the 
steam  passes  from  the  one  to  the  other  is  of  little  consequence. 
In  a  class  5  turbine  it  is  desirable  that  this  clearance  should  not 
be  very  great,  as  the  steam  has  to  be  transferred  with,  if  possible, 
no  change  of  velocity  over  the  intervening'  space  between  the 
moving  vanes  and  the  fixed  vanes.  By  mounting  the  moving 
vanes  on  the  periphery  of  a  drum  greater  axial  rigidity  is 
obtained  than  would  be  the  case  if  the  vanes  were  mounted  each 
set  on  a  separate  wheel,  and  therefore  less  clearance  between  the 
moving  vanes  and  the  succeeding  fixed  vanes  can  be  allowed. 

i  lie  power  and  the  steam  consumption  of  a  steam  turbine  can 
be  reduced  (1)  by  reducing  the  aggregate  area  of  the  first 
nozzles  or  steam  passages  directing  the  steam  on  to  the  first  set 
of  moving  vanes;  (2)  by  reducing  the  density  or  temperature  ol 
the  steam  supplied  to  these  nozles  or  passages;  (3)  by  reducing 


TABLE  II. — Particulars  of  Steam  Turbines  of  Different  Types. 


Machine  and  maker. 

Rated 
power 

Greatest 
vane  speed 

in  feet 
per  second. 

K.E.  in 
rotating 

parts 
(flywheel 
capacity). 

Floor 

Area  in 
square  feet. 

space. 

Length  and 
breadth  in 
feet. 

Height 
in  feet. 

Weight  in 
tons. 

Revs, 
per 
minute. 

Turbo-generator.    Makers  :  The  Westiuchouse  Machine  Co.  . . 

5,500  k.w. 

350 

Length  45"8 
Breadth  13-2 

14 

268  with  generator 
176  without  ,, 

750 
750 

1,200 

Brown-Boveri-Parsons  turbo-alternator  for  power  station  of 
the  Compagnie  Russe-Fraucaise  de  Chemins  de  Fer  et 
Tramways  at  St.  Denis,  France. 

5,000  k.w. 

262  3,203,125 
kg.  metres. 

Length  47'5 
Breadth  13'5 

11 

150 

Turbo-alternator  constructed  by  Messrs.  C.  A.  Parsons  and 
Co.  for  the  Carville  power  station  of  the  Newcastle-upon- 
Tyne  Electric  Supply  Co.  Ltd. 

3,500  k.w. 

Length  37 
Breadth  11  5 

14-5 

93 

Westinghouse- Parsons  turbo-alternator  at  the  Pearl  Street 
Station  of  the  Hartford  Electric  Light  Co.,  Hartford,  Conn., 
U.S.A.    Makers:  The  Westinghouse  Machine  Co. 

1,500  k.w. 

Length  33-25 
Breadth  8-75 

7S 

Curtis  turbo-alternator,  British  Thomson-Houston  C'o.'s 
standard  design. 

1,500  k.w. 

73.  including  con- 
densing plant. 

1,000 
1,500 

3,000 

Turbo-alternator,  standard  design  of  the  Brush  Electrical 
Engineering  Co.  Ltd.    Turbine  of  the  Parsons  type. 

1,000  k.w. 

350 

3,500,000 
foot-pounds 

without 
alternator. 

124 

turbine  only 

without 
alternator. 

Length  15  5 
tuibine  only 

without 
alternator. 

15 

approx.  without 
alternator. 

Westinghouse-Parsons  turbo-alternator  at  power  house  of 
Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa.,  U.S.A. 
Makers:  The  Westinghouse  Machine  Co. 

300  k.w. 

75 

7-75 

11-2 

Parsons  turbine,  made  by  C.  A.  Parsons  and  Co  . . 

250  k.w. 

3,000 

De  Laval  turbine-dynamo,  standard  design,  of  Messrs.  Green- 
wood and  Batley  Ltd. 

300  B.H.P.  1,378 

Length  15-75 
Breadth  6-916 

5-5 

11-5 

750 

internal  bearing  is  objectionable  (as  has  already  been  stated). 
Such  an  increase  in  length  means  a  greater  tendency  of  the  , 
rotating  parts  to  whip  or  get  out  of  truth  when  revolving,  and 
therefore  means  greater  radial  clearance  to  prevent  the  risk  of 
damage  being  done.  The  leakage  loss  is  therefore  increased  in 
this  case  also.  If,  however,  the  turbine  is  divided  into  two  parts 
each  in  a  separate  casing  with  a  sujrport  at  each  end  of  each 
casing,  then  a  reduction  can  be  had  in  the  angular  velocity 
without  an  increase  in  the  leakage  losses.  This  is  the  chief 
reason  for  the  multi-cylinder  construction;  but  in  marine  steam 
turbines  another  reason  is  found  in  the  desirability  of  emijloying 
a  number  of  screw  propellers. 

In  a  Parsons  turbine  (which  belongs  to  class  5)  the  several 
sets  of  moving  vanes  arc  mounted  on  the  periphery  of  a  drum : 
in  a  Rateau  turbine  (which  belongs  to  class  2)  each  set  of 
moving  vanes  is  carried  by  a  separate  wheel.  The  several  sets  | 
of  vanes  could  each  be  carried  by  a  separate  wheel  in  a  class  5 
turbine  and  could  all  be  carried  on  the  periphery  of  a  drum  in  a 
class  2  turbine,  but  not  with  such  good  effect — there  is  a  reason 
for  the  mechanical  construction  adopted  in  the  two  cases.  In  a 
class  2  turbine  there  is  a  greater  difference  of  pressure  between 
the  two  sides  of  any  set  of  fixed  vanes  or  nozzles  than  in  a  class 
5  turbine  for  the  same  number  of  rings  of  moving  vanes;  but 
the  rings  of  moving  vanes  in  a  class  2  turbine  arc  usually  less  in 
number  than  in  a  class  5  turbine  which  makes  the  difference  still 


the  time  during  which  these  nozzles  or  passages  are  passing 
steam;  or  (4)  by  raising  the  exhaust  pressure. 

_,ie  first  method  is  adopted  in  the  De  Laval,  Rateau,  Curtis, 
and  Riedler-Stumpf  turbines,  and  consists  in  cutting  out  nozzles 
or  putting  them  into  action  one  at  a  time,  to  meet  the  load. 
The  second  method,  carried  into  effect  by  throttling  the  steam 
before  admission  to  the  nozzles  or  steam  supply  passages,  is 
employed  in  the  Zoelly  turbine,  and  has  also  been  used  to  a 
certain  extent  in  other  turbines.  The  third  method  is  the  usual 
one  adooted  with  Parsons  turbines,  and  consists  in  admitting 
the  steam  to  the  turbine  casing  in  puffs  or  gusts  of  longer  or 
shorter  duration.  The  last  method  could  be  advantageously 
employed  with  condensing  turbines  in  the  majority  of  cases,  for 
slow  and  long:  fluctuations  of  power,  as  an  auxiliary  to  one  of  the 
other  methods.  That  is  to  say,  a  good  vacuum  could  be  main- 
tained at  high  loads  at  a  considerable  expenditure  of  water  and 
pump  power,  and  a  poorer  vacuum  provided  at  low  loads  with  a 
saving  of  water  and  pump  power. 

This  last  method  is  used  as  an  emergency  braking  device  with 
De  Laval  condensing  turbines,  the  turbine  casing  being  thrown 
open  to  the  atmosphere  by  a  governor-controlled  valve,  when  the 
speed  exceeds  a  r>re-deter mined  value. 

The  dimensions,  weights,  and  some  other  particulars  of 
turbines  of  several  different  types  are  given  in  Table  II.,  where 
they  can  be  compared. 
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DIFFICULTY  OF  COMBINING  EFFICIENCY  OF 
BOILERS  WITH  THEIR  SAFE  WORKING.* 

By  C.  K.  Stromeyer,  Esq. 

Inquirers  into  technical  questions  nearly  always  discover 
that  ideas  which  are  thought  to  be  new  have  had  several 
premature  births.  It  ought,  therefore,  to  cause  no  surprise 
when  we  hear  that  water-tube  boilers  and  superheaters, 
which  seem  to  have  been  introduced  but  recently,  were 
actually  at  work  in  the  earliest  days  of  the  steam  engine. 
Adverse  circumstances,  such  as  unsuitable  material,  puddled 
iron  not  having  been  invented,  prevented  their  permanent 
adoption. 

Ideas,  both  good,  bad,  and  indifferent,  are  generally  old, 
but  the  surmounting  of  difficulties  is  an  ever-present 
problem.  Practical  men  do  their  best  with  it,  but  occa- 
sionally a  subject  has  to  be  reviewed  from  a  purely 
scientific  standpoint — generally,  too,  with  the  help  of 
laboratory  experiments — before  sufficient  light  is  thrown 
on  it  to  enable  further  progress  to  be  made.  Now,  it  is 
the  function  of  technical  colleges  and  technical  societies  to 
undertake  such  work,  and  it  is  therefore  only  natural  that, 
having  met  with  a  practical  difficulty,  I  should  come  before 
you,  not  with  experiments  of  my  own,  but  with  a  problem 
that  has  yet  to  be  solved,  a  problem  which  is  of  the  utmost 
importance  to  steam  users.  Although  it  is  easy  to  state 
this  problem  in  its  simplest  form,  as  in  the  heading  of  this 
paper,  it  grows  more  and  more  difficult,  as  will  shortly  be 
seen,  when  practical  experiences  are  called  in  for  assistance. 

The  problem  is  as  follows :  The  highest  possible  heating 
efficiency  is  attained  in  a  boiler  when  no  more  than  the 
amount  of  air  theoretically  required  for  complete  com- 
bustion is  added  to  the  fuel.  This  minimum  addition  of 
air  results  in  a  maximum  temperature,  one  which  is  capable 
of  melting  even  steel,  and  which,  if  produced  in  or  under 
a  boiler,  causes  troubles  that  become  particularly  serious 
in  water-tube  boilers.  In  order  to  be  clear  as  to  the 
possible  temperatures,  I  have  made  a  few  calculations  on 
this  point  with  an  imaginary  fuel  having  approximately 
the  composition  of  Nixon's  navigation  coal:  — 

Carbon   88  0  per  cent, 

Sulphur   0'7  ,, 

Hydrogen    40  „ 

Nitrogen   10 

Moisture   .'.   30 

Ashes  „.  ............      33    '„  Wl£t] 

1  have  assumed  five  conditions  of  combustion  :  — 

(A)  Incomplete  combustion,  CO  being  formed. 

(B)  10  per  cent  carbon  incompletely  burned  to  CO  :  90 
per  cent  carbon  completely  burned  to  C02. 

(C)  Perfect  combustion;  no  deficiency  of  excess  of  air. 

(D)  Perfect  combustion,  with  10  per  cent  excess  air. 

(E)  Perfect  combustion,  with  100  per  cent  excess  air. 
The  resulting  chemical  compositions  of  the  waste  gases 

and  the  initial  increase  of  temperature  of  the  flame  are 
given  in  Table  I. 

According  to  Pictet  (Comp.  Bend.,  1879),  wrought  iron 
melts  at  1,600  deg.  Cen  (2,910  deg.  Fah.),  ana"  osmium  at 
2,500  deg.  Cen.  (4,530  deg.  Fah),  while  cast  iron  is  known 
to  melt  at  from  1,000  deg.  Cen.  to  1,200  deg.  Cen..  (1,830 
deg.  Fah.  to  2,190  deg.  Fah).  We  thus  see  that  whereas 
under  ordinary  conditions  of  firing  boilers,  which  are 
generally  somewhat  worse  than  case  E,  even  cast  iron 
would  only  just  melt  in  a  furnace  flame,  the  conditions 
are  entirely  changed  if  we  should  attain  perfect  combustion 
as  in  case  C,  for  then  our  boiler  furnaces  would  melt  even 
osmium,  and  naturally  also  both  silica  and  magnesia 
firebrick  would  quickly  be  fused.  Now,  it  is  not  easy  to 
attain  perfect  combustion,  except  in  brick-lined  furnaces, 
for  if  we  supply  only  the  necessary  amount  of  air,  and  if 

Paper  read  before  tin-  Leeds  University  Engineering  Society,  November 
28th,  1904. 


we  do  not  thoroughly  mix  the  escaping  gases  while  they 
are  still  white  hot,  they  will,  on  analysis,  be  found  to 
contain  both  free  carbonic  oxide  and  free  oxygen.  Great 
improvement  as  regards  combustion  is  attainable  by 
heating  the  incoming  air,  even  if  only  to  100  or  300  deg. 
Cen.,  but  then,  more  especially  as  this  arrangement  ensures 
better  conditions  of  combustion,  the  possibility  exists  of 
approaching  a  temperature  of  2,700  deg.  Cen.  (4,90Odeg. 
Fah.). 

Let  us  now  estimate  the  maximum  possible  efficiency  of 
a  boiler  surface — i.e.,  the  percentage  of  the  total  available 
heat  which  passes  through  the  heating  surfaces  into  the 
water.  For  convenience,  let  us  assume  that  the  tempera- 
ture of  the  water  in  the  boiler  is  200  deg.  Cen.  (390  deg. 

TABLE  I. 

Volumetric  Condition  of  Waste  Gases  :  Am  being 
Assumed  to  Consist  of  20-8  per  cent  Oxygen  and 
79*2  phr  cent  Nitrogen. 


Combustion. 

A 

15 

C 

Incomplete. 

Complete. 



CO   

0   

X   , 

0-09 
251-08 

70-83 

17-52 
1-94 

80-54 

18'78 
(r)81-32 

17-01 

1-93 
('^81-16 

10-53 
80-20 

100-00 

100-00 

100-00 

100-00 

100-00 

air  used  , 

Rutin                                  per  cent. 

air  required 

£5-90 

95-54 

100-00 

110-00 

200-00 

Loss  by  incomplete  combustion  per  ) 

liO-3 

5-0 

Temperature  excess  over  air.. (leg.  C. 

1730 
3114 

2655 
4779 

2099 
4C58 

2471 
4448 

1401 
2527 

Fah.),  or  180  deg.  Cen.  (324  deg.  Fah.)  above  that  of  the 
atmosphere,  which  is  assumed  to  be  20  deg.  Cen.  (68  deg. 
Fah.).  Let  us  also  assume  that  the  boiler  has  a  sutficiently 
large  heating  surface  to  cool  the  waste  gases  down  to 
100  deg.  Cen.  (180' deg.  Fah.)  excessive  temperature  over 
that  of  the  boiler  water,  viz.,  300  deg.  Cen.  (540  deg.  Fah.  i, 
or  280  deg.  Cen.  (470  deg.  Fah.)  above  the  air  temperature  ; 
then  clearly  the  chimney  loss  of  heat  is  the  ratio  of  the 
temperature  of  280  deg.  Cen.  (470  deg.  Fah.),  divided  by 
the  calculated  initial  excess  temperature.  In  addition,  in 
cases  A  and  B,  60'3  and  5'6  per  cent  losses  for  incomplete 
combustion  have  to  be  added. 

TABLE  II. 
Estimated  Boiler  Efficiency. 


A 

B 

C 

.  D 

E 

cent. 

76-5 

hi 

10-4 

11  3 

20-0 

Heating  surface  efficiency. 

.  per 

cent. 

23-5 

S3-9 

89 -6 

8S-7 

£0-0 

Less  radiation,  say   

10-0 

10-0 

10-0 

10-0 

10-0 

Net  boiler  efficiency  

per 

cent. 

13-5 

73-9 

79  6 

78-7 

70-0 

If  we  utilise  the  heat  in  the  escaping  gases,  as  in 
Ellis  and  Eaves'  and  in  Howden's  systems  of  forced  draught, 
and  heat  the  incoming  air  sufficiently,  so  that  the  excessive 
temperature  of  the  waste  gases  is  only  160  deg.  Cen.  (320 
deg.  Fah),  instead  of  300  deg.  Cen,  (540  deg.  Fah.).  then 
the  estimated  initial  furnace  temperature  and  boiler 
efficiencies  are  as  follow  :  — 
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A 

B 

C 

D 

E 

Initial  temperature 

cleg.  Cell. 

1910 

2790 

2839 

2611 

1544 

deg.  Fah. 

3470 

4954 

5142 

4732 

2811 

21:1 

79-1 

84-8 

84-3 

80-0 

Here  we  see  once  more  that  increasing  efficiency  has  to 
be  paid  for  by  higher  initial  furnace  temperatures,  but  we 
also  see,  by  comparing  cases  C  and  E,  that  a  rise  of 
Hi  l  deg.  Cen.  (250  deg.  Fah.)  in  the  already  excessively 
high  temperature  of  the  latter  case  is  accompanied  by  a 
gain  of  only  5  per  cent  efficiency,  whereas  in  case  E  the 
same  rise  of  temperature,  140  deg.  Cen.  (250  deg.  Fah),  is 
accompanied  by  an  increase  of  10  per  cent  efficiency. 
This  would  indicate  that  one  way  of  keeping  down  the 
temperature  while  maintaining  a  high  efficiency  is  to  admit 
an  excess  of  air,  but  heating  it  considerably.  it  is  well 
known  that  the  cooling  action  of  boiler  plates  on  flames  is 
very  effective  in  interrupting  combustion  and  causing 
smoke,  and,  as  already  mentioned,  the  best  results  are 
probably  only  attained  inside  brick  furnaces  ;  but  unless 
the  flame  is  kept  cool  by  excess  of  air  the  bricks  are  sure 
to  melt,  even  carbarundum-coated  brick.s  being  fused. 
Obviously  it  is  desirable  to  keep  the  flames  away  from 
the  boiler  plates  until  combustion  is  completed.  This  can, 
to  a  certain  extent,  be  done  by  using  very  large  furnaces, 
a  practice  which  is  more  common  on  the  Continent  than 
in  England.  In  such  cases  the  volume  of  flame  is  large 
as  compared  with  its  cooling  surface,  and  smoke  which 
may  form  has  a  chance  of  being  mixed  with  the  adjoining 
flame  and  of  being  re-ignited.  On  the  other  hand,  water- 
tube  boilers  do  not  allow  a  re-ignition  of  those  gases  which 
have  prematurely  come  in  contact  with  the  tubes.  Unfor- 
tunately for  these  tubes,  they  are  struck  by  flames  which 
are  often  at  their  maximum  temperature,  whereas  in 
cylindrical  furnaces  there  must  generally  lie  a  layer  of 
partly-cooled  flame,  which  travels  along  the  plates,  and 
thereby  shields  them  considerably  from  the  heat. 

The  modification  which  the  British  Admiralty  made  in 
the  Belleville  boiler  is  one  which,  if  carried  out  more 
thoroughly,  may  perhaps  help  towards. the  attainment  of 
high  efficiency  with  comparatively  low  temperatures.  In 
these  boilers  the  flames,  after  passing  one  nest  of  tubes, 
and  being  thereby  killed,  are  re-ignited  in  a  second 
combustion  chamber,  and  then  passed  through  a  second 
nest  of  tubes.  If  these  or  similar  boilers  were  to  be 
worked  with  fires  of  21  in.  to  36  in.  (60  to  80  cm.)  thickness, 
so  that  practically  no  CO;  was  produced,  then  the  initial 
temperature  of  these  gases  would  be  about  1,750  deg.  Cen. 
(3,114  deg.  Fah.),  as  in  case  A.  If  the  surface  of  the  lower 
nest  of  tubes  has  been  so  proportioned  as  to  cool  these 
gases  down  to,  say,  700  deg.  Cen.  (1,260  deg.  Fab.),  and  if 
more  air  were  to  lie  admitted  above  these  lubes,  and  a 
second  combustion  took  place  there,  then  a  rise  of  tem- 
perature of  1,000  deg.  Cen.  (1,800  deg.  Fah.)  up  to  1,700 
deg.  Cen.  (3,060  deg.  Fah.)  would  take  place,  and  these 
gases  would  then  come  in  contact  with  the  second  nest 
of  tubes.  It  is  probably  due  to  a  cause  similar  to  this 
that  the  British  Admiralty  Belleville  boilers  have  been 
found  to  be  highly  economical.  Efficiency,  especially  in 
steamers,  is  intimately  bound  up  with  the  question  of 
space  and  weight  of  boilers,  and  as  for  equal  efficiencies 
heating  surface  has  roughly  to  be  proportional  to  the 
weight  of  waste  gases,  it  is  evident  that  a  boiler  working 
under  condition  E  has  to  be  twice  as  large  as  a  boiler 
working  under  condition  C.  The  suggestion  to  use  an 
excess  of  heated  air,  although  perfectly  suitable  for  land 
purposes,  where  space  and  weight  count  for  little,  is 
unsuitable  in  steamers.  A  limited  air  supply,  more  particu- 
larly if  heated,  leads  to  troubles ;  yet  as  this  system  is 
largely  used  at  sea,  we  are  naturally  driven  to  the  conclusion 


that  for  practical  purposes  a  large  excess  of  air  is  still 
introduced  into  furnaces,  thereby  seriously  reducing  the 
efficiency. 

We  have  now  to  examine  the  influence  of  high  tempera- 
tures on  the  working  of  boilers. 

Experiments  have  recently  been  made  by  Herr  Austin 
at  the  Charlottenberg  National  Physical  Laboratory,  and 
by  Dr.  Rusner,  which  show  that  even  for  the  comparatively 
small  evaporations  dealt  with  a  marked  difference  of 
temperature  between  the  furnace  plate  and  the  body  of 
the  water  was  detected.  Dr.  Rusner  mentions  a  difference 
of  20  deg.  Cen.  (36  deg.  Fah.)  when  no  steam  was  being 
formed.  What  the  conditions  would  be  if  differences  of 
temperatures  of  2,000  deg.  Cen.  (3,600  deg.  Fah.)  could  be 
worked  with,  nobody  can  say ;  yet  these  differences  almost 
certainly  occur  in  boilers,  more  especially  in  water-tube 
boilers. 

We  may  imagine  a  column  of  water  travelling  into  a 
tube  which  is  surrounded  by  a  white  hot  flame,  and  we 
may  also  imagine  this  water  to  be  as  yet  relatively  so 
cold  that  it  does  not  at  once  burst  into  steam.  Is  it  not 
very  likely,  then,  that  differences  of  temperature  amounting 
to  over  100  deg.  Cen.  (180  deg.  Fah.)  between  the  water  and 
the  tube  may  occasionally  occur? — which  implies  that  the 
inner  temperature  of  the  tube  may  on  occasion  attain 
200  deg.  +  100  =  300  deg.  Cen.  (390  deg  +  180  deg.  = 
570  deg.  Fah.),  or  about  the  temperature  of  melting  lead, 
at  which  temperature,  as  is  well  known,  iron  and  steel 
commence  to  lose  much  of  their  strength. 

My  belief  (mentioned  in  the  Transactions  of  the  Institute  of 
Naval  Architects,  1902,  vol.  xliv.,  p.  203)  that  the  jerkiness 
of  boiling  is  largely  due  to  a  layer  of  superheated  water 
near  the  heating  surface,  would  account  for  the  concussions 
sometimes  heard  in  hard-worked  boilers;  by  M.  Bellens, 
"  La  Meclxanique  a  f'erpositioti,"  1900,  pp.  24,  25;  and 
by  others  ;  and  if  they  are  accompanied  by  the  formation 
of  large  bubbles  of  steam,  it  is  not  difficult  to  conceive  how 
a  water  tube  having  steam  inside  and  a  white  hot  flame 
outside  may  easily  grow,  not  only  black  hot,  but  even 
red  hot. 

It  has  been  suggested  that  the  nearer  we  approach  the 
critical  temperature  of  steam  and  water,  by  increasing  the 
boiler  pressure,  the  more,  therefore,  we  decrease  the  latent 
heat  of  evaporation,  the  more  easy  it  is  to  produce  the 
spheroidal  condition  in  water.  This  tendency  may  also 
perhaps  be  favoured  when  boiler  plates  are  coated  with 
a  thin  film  of  grease  (see  experiments  by  W.  Ernst),  or 
if  impalpable  floury  deposits  have  been  formed,  it  being 
a  common  experience  in  chemical  laboratories  that  fluids 
containing  fine  precipitates,  especially  oxalate  of  lime,  boil 
very  irregularly,  even  explosively,  and  sometimes  shatter 
their  glass  vessels. 

All  these  subjects  require  to  be  looked  into,  for  it  is  of 
extreme  importance  to  engineers  to  know  whether  the 
irregularities  of  boiling  which  lead  to  overheating  are  due 
to  sediments  or  coatings  on  the  heating  surfaces,  or  whether 
they  are  inseparable  from  water  when  in  contact  with 
higlily-heated  plates.  In  the  one  case  we  can  hope  to 
purity  the  water  and  to  keep  the  heating  surfaces  clean  ; 
in  the  other  case  we  are  compelled  to  lower  the  temperature 
of  the  fire,  which,  as  already  explained,  means  reduced 
economy. 

It  will  not  be  necessary  here  to  deal  with  the  question 
of  heat  transmission  from  the  flames  to  the  water,  except 
to  draw  attention  to  the  fact  that,  quite  independent  of 
any  differences  of  temperature  which  may  be  shown  to 
exist  between  the  water  and  the  plate  with  which  it  is 
in  contact,  there  is  the  temperature  gradient  in  the  plate 
itself,  which  tends  to  make  cylindrical  furnaces  oval, 
and  which  produces  very  severe  longitudinal  and 
circumferential  stresses  in  externally  heated  water  tubes. 
(Transactions,  Institute  Naval  Architects,  1902,  vol.  xliv., 
p.  195.)  It  is,  however,  desirable  to  explain  the  effects 
of  overheating,  and  we  have  to  bear  iii  mind  two  facts 
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viz.,  that  mild  steel  grows  weaker  with  increasing  tem- 
peratures, and  that  overheating  causes  a  permanent  change 
of  dimensions. 

Thus,  tubes  whose  ends  have  been  expanded  into  a  tube 
plate  suddenly  contract  to  nearly  their  original  size  and 
cause  leakages  if  they  have  become  too  hot,  and  the  under- 
side of  water  tubes,  where  they  are  exposed  to  the  flame, 
contract  and  cause  these  tubes  to  bend  upwards  if  over- 
heated. 

The  mere  fact  that  these  deformations  often  occur  is 
conclusive  proof  of  frequent  overheatings,  due  no  doubt 
to  the  influences  of  scale,  of  grease,  and  of  high  tempera- 
tures, or  of  both  combined;  and  it  is  evident  that  if  the 
boiler  plates  are  raised  to  these  high  temperatures  they 
may,  under  the  same  influences,  occasionally  grow  so  hot 
that  the  material  becomes  too  weak  to  withstand  the 
stresses  to  which  it  is  subjected,  and  bulges  and  even  tears 
result.  These  accidents  are  so  numerous  that  it  is  needless 
to  refer  to  any  particular  case,  but  the  question  will  at 
once  be  asked,  Why  should  these  overheatings  occur  in 
boilers  which  are  supplied  with  an  excess  of  air,  and  in 
which  the  flame  temperatures  are  presumably  comparatively 
low  ?  The  answer  is  that  when  inquiring  into  the  efficiency 
of  the  working  of  boilers  we  deal  only  with  the  average 
composition  of  the  waste  gases,  and  therefore  only  with 
the  average  initial  furnace  temperatures  ;  but  the  actual 
mean  furnace  temperatures  may  at  times  be  very  high, 
due  to  temporary  favourable  conditions  of  firing,  the 
thickness,  temperature,  and  constitution  of  the  fuel  being 
accidentally  those  which  will  result  in  perfect  combustion 
and  high  temperature,  and  it  is  also  possible  that  locally 
the  furnace  temperatures  may  occasionally  be  excessive. 
At  anyrate,  experiences  with  some  mechanically-fired 
water-tube  boilers  seem  to  show  that  tubes  situated  over 
certain  points  of  the  grates  have  bulged,  and  had  to  be 
renewed  more  frequently  than  others.  It  should  further 
be  remembered  that  the  waste  gases  from  furnaces  contain, 
on  an  average,  both  oxygen,  carbonic  acid,  and  carbonic 
oxide  ;  and  the  transition,  either  local  or  temporary,  from 
combustion  with  excess  air  to  combustion  with  deficient 
air,  which  must  occur  somewhere,  can  only  take  place  over 
a  boundary  region  of  perfect  combustion,  and  therefore  of 
maximum  temperature. 

The  position  of  boilers  may,  therefore,  briefly  be  sum- 
marised as  follows :  Perfect  combustion  with  minimum  air 
admission  results  in  maximum  efficiency  with  a.  minimum 
size  of  boiler,  but  is  inseparable  from  excessively  high 
furnace  temperatures.  These  high  temperatures  cause 
troubles  and  mishaps  in  boilers  ;  it  is,  therefore,  highly 
desirable  to  ascertain  whether  these  are  inseparably  asso- 
ciated with  high  furnace  temperatures,  in  which  case  there 
appears  to  be  no  remedy  but  uneconomic  working,  with 
excessive  air  admission,  and  an  undesirably  large  boiler 
plant,  or  whether  these  bad  effects  are  due  to  sediment, 
grease,  scale,  etc.  Possibly  some  impurity  could  be  added 
to  the  water,  so  as  to  let  it  have  a  stronger  cooling  effect 
on  the  boiler  plates  than  at  present.  If  the  difficulties 
pointed  out  could  be  removed,  one  might  hope  to  raise 
the  average  efficiency  of  boilers  by  10  to  15  per  cent, 
and  at  the  same  time  increase  the  work  done  per  boiler 
by  100  per  cent. 


Wireless  Telegraphy  and  Atlantic  Liners. — Arrange- 
ments have  been  made  whereby  messages  may  be  sent  to 
Cunard  mail  steamers  at  any  stage  in  their  voyage  across  the 
Atlantic  During  the  first  three  or  four  days  after  the  vessels 
leave  Liverpool  the  messages  will  be  sent  from  Poldhu,  Cornwall, 
direct  to  the  steamer.  During  the  next  three  or  four  days 
the  messages  will  be  forwarded  by  cable  to  the  North  American 
Continent  and  repeated  thence  to  the  approaching  ship.  The 
charge  for  the  direct  messages  is  2s.  OJd.  per  word,  and  for 
messages  which  have  to  be  repeated  from  the  other  side  3s.  Ofd. 
per  word. 


MULTIPLE    EFFECT  EVAPORATION.* 

{Concluded  from  page  276.) 

Calculation  of  Output  from  a  Six-effect  Evaporator 
used  as  a  Water  Distiller. 

Assume  that  the  pressures  are  regulated  as  per  preceding 
list,  and  water  leaves  each  set  of  heater  tubes  within  10  deg.  Fah. 
of  temperature  of  surrounding  steam,  also  that  1  lb.  of  live  steam 
is  supplied  to  the  shell  of  first  effect  at  an  absolute  pressure  of 
56  1b.  per  square  inch,  and  that  5'5  lb.  of  water  are  fed  into 
apparatus. 

To  enable  the  figures  to  be  followed  more  readily  I  have  taken 
the  specific  heat  of  the  water  as  being  constant,  the  error  arising 
from  this  being  leas  than  1  per  cent. 

First  Effect. 

She??. —  British  Thermal 

Heat  received  =  1  x  1,201  (thermal  units -in  Units. 

1  lb.  of  steam)    =  1,201 

Heat  rejected  in  drain  water  1  x  288    =  290 

. '.  Heat  used   '  911 

Tubes, — 

Heat  in  entering  water  (which  is  10  deg. 

below  temperature  of  steam   in  second 

effect;,  and  therefore  10  deg.  also  below  the 

boiling  temperature  in  the  tubes   it  is 

entering)  =  5'5  x  252   =  1,386 

Heat  used  in  raising  temperature  of  water  in 

evaporating  tubes  10  deg  =  5'5  x  10    =  55 

Heat  used  in  raising  temperature  of  water  in 

heater  tubes  =  5'5  x  26   =  143 

Heat  used  in  evaporation  —  911  -  55  -  143  =  713 
Latent  heat  of  steam  at  36  lb.  pressure    =  930 

.-.  Evaporation    =     1—  =  07661b. 

930 

0'7661b.  of  steam  pass  to  shell  of  second  effect,  and  5'5  -  0766  or 
4734  lb.  of  water  to  its  tubes. 

Second  Effect. 

Shell.— 

Heat  received  =  0766  x  1,193 
Heat  rejected  =  0766  x  262 

Heat  available  =  0766  x     931  =  713. 

In  the  tubes  of  this  and  succeeding  effects  the  water  enters  at  a 
temperature  above  the  boiling  temperature  for  the  pressure  in  the 
tubes,  hence  there  is  spontaneous  evaporation  of  a  sufficient  amount  of 
the  water  to  cause  the  necessary  lowering  of  the  temperature  of  the 
remainder.    This  evaporation  may  be  calculated  thus  :  — 

Total  heat  in  water  before  spontaneous  evaporation  =  total  heat  in 
water  and  st-am  afterwa"ds. 

Let  X  =  amount  of  water  thus  evaporated,  then 

4734  x  262  =  (X  x  1,185)  +  (4  734  -  X)  236 
1,240  =  1,185  X  +  1,117  -  236  X 

X  =  0-13  lb.  leaving  4'6  lb.  (4734  -  0-13)  of 

water  in  heater  tubi_s  of  second  effect  is  raised  from  226  deg.  to  252  deg. 

.  ' .  heat  used  =  26  x  5'5  =  143  units. 

Heat  available  for  further  evaporation  =  713  -  143  =  570  units 

.  ' .  evaporation  =        =  0'6  lb. 

v  948 

steam  passing  to  shell  of  third  effect  =  0'6  +  013  =  0731b.  Drain 
water  passing  to  shell  of  third  effect  =  0766  lb.  at  262  deg.  Fah. 
Feed  water  pas-ing  into  tubes  of  third  effect  =  4734  -  073  =  4'0  lb. 
at  236  deg.  Fah. 

Third  Effect. 

Adopting  here  a  shorter  form  of  calculation  we  get : — 

Shell. — Heat  received  from  second  effect — 

Steam,  073  x  1,185    =  865 

Drain  water,  0766  x  262    =  200 

1,065 

Heat  rejected,  1-496  x  236   %:         =  353 

Difference   =    712  units  transmitted 

through  tubes. 

Heat  absorbed  at  heater  tubes,  5'5  x  26  =  143 

Leaving   569  units  for  evapora- 

tion. 

*  Paper  read  before  the  Manchester  Association  of  Engineers  on  January  2Sth , 
1905,  by  Mr.  Chas.  Day. 
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Evaporator  Tubes. — 

Heat  received  in   water   from  second 

effect,  4-0  x  236    =  944 

Heat  received  through  the  tubes   =  569 

.  ' .  Total  Leat  iu  4'0  lb.  mixed  steam 

and  water   =1,513 

Let  X  =  weight  of  steam,  then 

(X  x  1,177)  +  (4-0  -  X)  210  =1,513 
X  =  07  lb. 

Fourth  Effect. 

Shell. — Heat  received  from  third  effect — 

Steam,  0"7  x  1,177   =  824 

Water,  P496  x  236   -  353 

1,177 

Heat  rejected,  2-196  x  210    =  461 

Difference   =  716 

Heat  absorbed  at  heater,  5'5  x  28    =  154 

Leaving   =    562  units  for  evapora- 

tion. 

Evaporator  Tubes. — 

Heat  received  in  water  from  third  effect, 

3-3  x  210   =  693 

Heat  received  through  tubes   =  562 

.  " .  Total  heat  in  3'3  lb    of  water  and 
steam   =  1,255 

(X  x  1,169)  +  (3-3  -  X)  182  =1,255 
X  -•  0-663  lb 

Fifth  Effect. 
slu  II. — Heat  received  from  fourth  effect — 

Steam,  0  663  x  1,169    =  775 

Water,  2-196  x  210   =  461 

1,236 

Heat  rejected,  2'859  x  1 82    =  520 

Difference   716 

Heat  absorbed  at  heater,  5'5  x  30    =  165 

Leaving    551   units  for 

evaporation. 

Evaporator  Tubes. — 

Heat  received  in  water  from  fourth  effect 

=  2-637  x  182   =  480 

Heat  received  through  tubes   =  551 

Total  heat  in  2'6371b.  of  water  and  steam....  =  1,031 
(X  x  1,160)  +  (2,637  -  X)  152  =  1,031 
X  =  0-021  . 

Sixth  Fffect. 

Shell. — Heat  received  from  fifth  effect — 

Steam,  0  62  x  1,162    =  720 

Water,  2'859  x  182   =  520 

1,240 

Heat  rejected,  3-479  x  152   =  528 

Difference   .....  712 

Heat  absorbed  at  heater,  5 '5  x  30   =  165 

Leaving....'   =     547   units  for 

evaporation. 

(External  heaters  will  readily  raise  the  water  to  within  30  deg.  of 
temperature  of  shell  of  the  sixth  effect.) 

Evaporator  Tubes. — 

Heat  received  in  water  from  fifth  effect, 

2-017  x  152   =  3C6 

Heat  received  through  tubes   =  517 

Total  beat  in  2,017  lb.  of  steam  and  water  ...  =  8r>3 
(X  x  1,145)  +  (2-017  -  X)  102  =  853 
X  =  0-6-2  lb. 

Total  production  of  distilled  water  is  the  sum  of  the  amounts 
produced  in  the  various  effects,  and  =  4'1  lb.  per  pound  of  steam 
used.  As  5-5  lb.  of  water  are  pumped  into  the  apparatus,  the 
difference  of  J-4  lb.  is  discharged  brine. 


Eemembering  that  the  boiler  is  fed  with  pure  water  at  a  high 
temperature,  an  evaporation  of  12  lb.  of  water  per  pound  of  coal 
is  quite  practicable;  the  production  of  distilled  water  per  pound 
of  coal  would  then  be  12  x  4-l,  or  49'21b.  Allowing  10  per  cent 
for  radiation  and  other  losses,  we  get  an  evaporation  per  pound 
of  coal  of  44'3  lb.,  with  about  25J  per  cent  of  the  entering  water 
discharged  as  brine.  If  the  character  of  the  salts  would  permit 
of  this  percentage  being  lowered  the  efficiency  would  be  im- 
proved. 

For  comparison  with  these  calculated  figures  the  results  of  a 
test  of  a  six-effect  machine  at  Mombassa,  East  Africa,  are 
given  below :  — ■ 

Yield  of  gained  water  per  24  hours   66' 6  tons. 

Yield  of  gained  water  per  pound  of  fuel 

consumed   44  lb. 

Class  of  coal    Welsh. 

Evaporators  of  this  type  are  very  widely  used  for  the  concen- 
tration of  soda  solutions,  meat  extracts,  glue  and  gelatine 
solutions,  etc. 

The  various  pumps  connected  with  the  apparatus  discharge 
their  exhaust  steam  into  the  first  effect,  and  consequently  work 
against  a  back  pressure  of  about  40  lb.  above  the  atmosphere. 
To  permit  of  their  working  unuer  these  conditions  the  boiler 
pressure  is  usually  80  to  1001b.,  and  the  surplus  steam  required 
by  the  evaporator  beyond  that  obtained  from  the  pump  exhausts 
passes  through  a  reducing  valve.  Where  evaporators  are  used 
for  concentrating  trade  solutions  the  general  practice  is  to  have 
only  two  or  three  effects,  so  that  the  pressure  in  the  first  effect 
does  not  need  to  be  over  5  lb.  per  square  inch  above  the  atmo- 
sphere, thus  enabling  the  evaporation  to  be  done  by  exhaust 
steam  from  the  various  engines.  This  is  a  more  economical 
practice  than  working  engines  condensing  and  supplying  live 
steam  to  the  evaporator. 

As  to  which  of  the  types  illustrated  is  the  better  depends  very 
much  on  the  character  of  the.  material  under  treatment,  where, 
as  in  water  distilling,  it  is  desirable  to  have  stage  heaters,  the 
Ynryan  pattern  avoids  a  complicated  pipe  arrangement,  and 
occupies  less  space.  When  concentrating  a  liquid,  such  as  glue 
or  gelatine,  it  is  desirable  that  the  concentration  be  carried  out 
in  the  shortest  possible  time,  as  heat  treatment  tends  to  cause  a 
darkening  of  the  resulting  product.  The  great  rapidity  of  flow 
through  evaporators  of  the  Yaryan  pattern  therefore  renders 
them  specially  suitable  for  the  concentration  of  glues  and 
gelatines;  on  the  other  hand,  the  greater  cubic  capacity  of  the 
type  shown  in  fig.  1  has  advantages  when  dealing  with  solutions 
of  a  frothy  character. 


LAUNCHES  AND  TRIAL  TRIPS. 


Pioneer . — Messrs 

on  February  14th  the 


have  built  for 


A.  and  J.  Inglis,  Pointhouse,  launched 
aloon  paddle  steamer  Pioneer,  which  they 


>r  Messrs.  David  MacBrayne's  Glasgow  and  West 
Highland  service.     The  vessel  has  a  promenade  deck  which 


extends  to  the  bow  and  right  over  the  paddle  boxes.  ±he  upper 
saloon,  dining  saloon,  and  ladies'  cabin  •  are  tastefully  up- 
holstered, and  there  is  also  a  spacious  fore  cabin  and  a  large 
smoking  room.  The  builders  will  supply  compound  diagonal 
engines.  The  new  steamer  has  Board  of  Trade  certificates  for 
carrying  a  large  number  of  passengers  either  on  uie  Clyde 
or  in  the  West  Highlands. 

Jethou. — On  the  8 tli  inst.  the  handsome  steel  screw  steamer 
Jethou,  built  by  Messrs.  Wm.  Gray  and  Company  Limited,  West 
Hartlepool,  for  Messrs.  A.  N.  Hansen  and  Company,  of  Copen- 
hagen, was  taken  to  sea  for  her  trial  trip.  The  Jethou  has  been 
built  to  Lloyd's  and  Norske  Veritas  highest  class.  Her 
principal  dimensions  are :  Length  over  all,  381  ft.  6  in. ; 
breadth,  50  ft.;  and  depth,  28  ft.  4i  in.  She  has  long  bridge, 
poop,  and  top-gallant  forecastle.  The  saloon,  state-rooms,  cap- 
tain, officers'  engineers'  rooms,  etc.,  are  fitted  up  in  houses  on 
bridge  deck,  and  the  crew's  berths  in  the  forecastle.  Triple- 
expansion  engines  have  been  supplied  from  the  Central  Marine 
Works  of  the  builders,  having"  cylinders  26  in.,  42  in.,  and 
70  in.  diameter,  with  a  piston  stroke  of  45  in.;  and  two  large 
steel  boilers  adapted  for  working  at  a  pressure  of  180  lb.  per 
square  inch.  The  trial  was  highly  satisfactory  in  every  respect, 
the  average  speed  of  ship  being  12  knots,  and  the  running  of 
the  engines  all  that  could  be  desired. 

Ada— On  February  16th  the  steel  screw  cargo  steamer 
\da  built  by  the  Laxevaags  Engineering  and  Shipbuilding 
Company,  Bergen,  Norway,  went  for  her  trial  trip,  and  alter 
compasses  had^been  adjusted  proceeded  to  the  measured  mile, 
where  a  series  of  trials  were  run,  and  a  main  speed  of  lOi  knots 
attained  The  vessel  is  of  the  following  dimensions:  Length 
extreme,  239  ft.;  breadth,  36  ft.;  depth,  16  ft.  9  in. ;  dead- 
weigiu  carrying  capacity  about  1,700  tons.  The  engines,  which 
have  also  been  constructed  by  the  Laxevaags  Company,  are  of 
the  triple-expansion  type,  with  cylinders  16i  in.,  27  in.,  44  in. 
diameter,  by  30  in.  stroke;  working  pressure  1801b, 
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NOTICES    OF    MEETINGS,  &C 


Manchester  Association  of  Engineers. — February  25tb,  paper  by 
Mr.  E.  Adamson.  "  Pig  Irons  and  their  Use  in  Foundry  and  Forge." 

Institution  ok  Electrical  Engineers. — Manchester  section  i  Feb- 
ruary 28th,  paper  by  Mr.  W.  J.  A.  London,  "  Mechanical  Construction 
Steam  Turbines." 

Glasgow  Technical  College  Scientific  Society.— March  4th 
paper  by  Mr.  George  Ness,  "  Steam  Generators  and  their  Failures." 

Birmingham  Association  of  Mechanical  Engineers — March  4th, 
paper  to  be  read. 

Rugby  Engineering  Society.— Course  of  three  lectures  by  Mr.  J. 
T.  Milton,  "  The  Minute  Structure  of  Metals,"  on  February  24th, 
March  10th  and  24th. 

Institution  of  Civil  Engineers.— Students'  meeting:  February 
24th,  paper  by  Mr.  F.  D.  Flint,  "  Morecambe  Sewage :  Method  of 
Laying  a  15  in.  Cast-iron  Sewer  under  the  London  and  North- Western 
Railway,"  and  paper  by  Mr.  H.  M.  Rootham  "The  Re-construction  of 
Row  Bridge  over  the  River  Lea." 

Junior  Institution  of  Engineers. — March  3rd,  paper  by  Mr.  W. 
Lnngland,  "Possible  Improvements  in  Locomotive  Practice." 

Civil  and  Mechanical  Engineers. — March  2nd,  paper  by  Mr.  J.  F. 
Reade,  "Engineering  Expert  Evidence." 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders. — 
February  24tb,  paper  by  Mr.  J.  F.  C.  Suele,  "  Application  of  Electricity 
to  Industrial  Purposes."  Discussion  on  the  following  papers  :  ''Launch 
of  the  U.S.A.  South  Dakota,"  and  "Petrol  Motor  Cars." 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  February  16th, 
1 905 :— 

Dundee. — Second  class :  D.  West,  F.  Smith,  D.  McNeil. 

Greenock. — First  class :  J.  Mac.  D.  Scott,  J.  H.  Mclntyre,  J.  Jamie- 
son,  N.  Lang.      Second     class :     W.    J.    McKenzie,    A.  Davidson, 

G.  Mc.  A.  Brown,  H.  G.  Donald. 

Hull. — First  class  :  A.  J.  H.  Carr.  Second  class :  J.  A.  Ross,  W. 
Wyliie,  H.  Harbon,  A.  E.  Dickinson,  A.  Earushavv. 

Liverpool. — First  class  :  A.  Cockburn,  M.  Taylor,  H.  S.  McDougalb 

H.  Parkinson,  R.  C.  Ekbery.  Second  class  :  J.  Piatt,  R.  W.  Johnston, 
H.  A.  Bremner,  H.  Stead. 

London. — First  class :  P.  W.  Gurr.  Second,  class :  A.  Hancock. 
W.  E.  Webster,  F.  G.  Taphouse,  H.  L.  Gurney. 

North  Shields. — First  class  :  A.  Corner,  G.  Bones.  Second  class  : 
R.  Porter,  W.  H.  Robinson,  E.  B.  Barrett,  G.  H.  Wraith. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  worlc.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1878.  Boiler  Leakage. — The  bottom  manhole  of  a  Lancashire  boiler 
continues  to  leak.  The  jointing  material  is  an  asbestos  ring  ;  both 
the  faces  are  good,  and  the  boiler  is  fitted  with  a  block.  Kindly 
advise  me  the  cause  of  this  and  of  a  remedy,  or  is  there  any 
method  of  treating  the  rings  before  putting  on  ? — Engine-man. 

1882.  Economy  of  Condenser. — Is  it  safe  and  practical  to  connect 
a  separate  condenser  and  air  pump  (driven  by  belt)  to  a  horizontal 
engine  with  11  in.  cylinder,  17  in.  stroke,  and  running  about 
120  revolutions  per  minute,  steam  pressure  75  lb.  per  square  inch, 
and  should  I  expect  much  increase  of  power  or  economy  of 
working?  — Old  Subscriber. 

1887.  Strength  of  Wire  Rope. — A  steel  wire  rope  fin.  diametei 
stretched  across  a  span  of  1 10  ft.  ;  what  weight  suspended  from  one 
point  will  it  take  to  break  it  ? — Rope. 

1888.  Putty  for  an  Iron  Joint. — Could  any  of  your  readers  kindly 
tell  me  how  to  make  a  good  putty  that  will  set  in  oil,  on  an  iron 
fixing  for  a  bearing  where  oil  pump  is  always  working? — Anxious. 


1889.  Testing  Chains.— Will  any  reader  inform  me  as  to  the  con- 
struction of  a  machine  or  suitable  apparatus  for  testing  chains  that 
are  meant  for  a  safe  working  load  of  about  20  tons,  that  could  be 
kept  in  a  blacksmith's  shop.  I  thought  of  making  a  testing  machine 
of  several  levers  balanced  on  knife  edges,  but  I  do  not  know  that 
it  would  be  suitable  for  chain  testing. — Cable. 

1891-  Vacuum  Gauges.— I  want  to  test  the  accuracy  of  some 
vacuum  gauges  whilst  engines  are  running.  I  know  you  can  test 
them  by  using  a  standard  gauge  for  that  purpose,  but  there  is  the 
use  of  the  mercury  column.  Now,  my  trouble  is  the  method  and 
arrangement  of  this  revice  to  be  fitted  to  the  engine,  so  that  one 
can  compare  the  reading  of  the  mercury  column  and  the  fixed 
vacuum  gauge.  If  it  is  not  asking  too  much,  would  like  the  same 
demonstration  accompanied  with  a  sketch,  as  I  confess  I  am  vety 
hazy  on  the  fitting  up  of  the  same  to  machine,  and  what  is 
required. — Engineer. 

1892  Lloyd's  Insurance  Company.— Can  any  reader  inform  me 
how  to  apply  for  a  situation  as  inspector  under  Lloyd's  Insurance 
Company  ?    Also  what  are  the  qualifications  required  ? — D.  H.  D. 

1893.  Involute  Teeth,  etc.— Would  you  kindly  explain  the  simplest 

method  of  marking  out  involute  teeth  for  wheels  ?  Also  whether 
a  helical  spur  wheel  is  marked  otfin  regaul  to  thickness  of  tooth, 
height  above  pitch  line  and  depth  below  the  same,  as  an  ordinary 
spur  wheel  ?    Also  how  to  set  out  a  hebcal  wheel  ? — Wheels. 

1894-  Keying  Flywheel  — I  have  a  pair  of  tandem  compound  mill 
engines  of  1,000  l.H.P  ,  with  a  double  rope  flywheel  made  about 
20  years  ago.  This  wheel  is  staked  on  the  shaft  with  eight  keys, 
four  in  each  half.  These  keys  have  come  loose  a  few  times,  -and 
I  think  do  not  fit  as  they  should.  They  are  bad  to  get  at,  there 
being  four  flats  on  the  shaft,  which  I  think  is  a  fault.  Will  any 
practical  reader  explain  how  many  flats  this  slrift  should  have  on, 
and  how  the  bosses  should  be  slotted  so  as  to  be  able  to  get  any  one 
key  out  without  disturbing  the  others?  Wheel  28ft.  diameter, 
28  ropes,  6  ft.  wide  at  the  rim,  bosses  21  in.  wide,  space  between 
basses  15  in.,  hole  in  bosses  3£  in.  larger  than  shaft,  which  is  21  in. 
diameter  at  wheel  seat,  keys  4$  in.  by  2}  in  ,  two  heads  or  thick 
ends  of  keys  outside,  and  two  inside  in  each  boss.  Any  practical 
information  as  regards  staking  and  keying  this  wheel  to  come  up 
with  modern  times  will  oblige. — Engine-man. 


MISCELLANEA. 


Personal.— Mr.  Thomas  Browett,  M.I.M.E.,  M.I.E.E..  has 
been  appointed  manager  of  the  Diesel  Engine  Company  Limited, 
179,  Queen  Victoria  Street,  London,  E.C. 

Important  Notice. — The  administration  of  the  Board  of 
Education  in  respect  of  secondary  schools  and  of  charitable 
trusts  and  endowments  connected  therewith  will  in  future  be 
conducted  at  Whitehall,  and  communications  should  be 
addressed  to  the  secretary,  Board  of  Education,  Whitehall, 
London,  S.W.  This  notice  does  not  apply  to  the  Board's 
administration  under  the  regulations  for  eveuing  schools 

One  of  the  heaviest  railway  orders  given  out  for  some  time 
past  has  just  been  secured  by  the  Leeds  Forge  Company.  It 
is  for  500  steel  wagons  of  40  tons  capacity  each  for  South 
America,  the  value  of  the  contract  representing  a  very  large 
sum.  The  order,  apart  from  other  work  in  hand  or  booked,  will 
keep  the  wagon  department  of  the  successful  firm  fully  employed 
for  several  months. 

The  directors  of  the  Vulcan  Boiler  and  General  Insurance  Co., 
of  King  Street,  Manchester,  are,  we  are  informed,  arranging 
with  the  authorities  of  the  Manchester  University  the  establish- 
ment of  a  fellowship  for  study  and  research  in  engineering.  This 
is  stated  to  be  the  first  instance  of  such  a  step  having  been 
token  by  any  firm.  The  company,  having  a  large  business  of 
an  engineering  character,  are  greatly  interested  in  the  pre- 
paration of  students  suitably  equipped  to  assist  them  in  carrying 
out  the  duties  involved  in  a  business  such  as  theirs. 

National  Engineering  and  Trade  Lectures. — The  object 
of  this  lecture  project  is  for  the  promotion  and  expansion  of 
British  trade  in  colonial  and  foreign  markets,  by  means  of 
lectures  written  by  leading  experts  and  illustrated  by  lantern 
slide  views.  The  lecture  by  Mr.  W.  H.  Maxwell,  "  British  Pro- 
gress in  Municipal  Engineering,"  has  just  been  published  and 
is  now  available.  Copies  of  the  lectures  and  sets  of  lantern 
slides  will  be  sent  free  of  charge  on  loan  for  reading  before 
responsible  societies  in  any  part  of  the  world,  on  application 
to  Mr.  Morgan  at  Orchard  House,  Westminster. 

The  Milan  corespondent  of  the  Daily  Telegraph  says  several 
experiments  have  recently  been  made  at  Comogli,  near  Oenoa, 
with  a  new  submarine  boat,  invented  by  an  engineer  named 
Queiroli,  and  built  by  Ansaldo,  Armstrong,  and  Company.  The 
craft  is  intended  to  recover  objects  from  the  bed  of  the  sea, 
and  for  this  purpose  is  provided  with  powerful  hooked  arms 
worked  by  electricity.  So  far  the  greatest  depth  reached  is 
58  fathoms,  and  at  this  the  men  were  able  to  breathe  and  work 
freely. 
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INEFFICIENT  CONSULTING  ENGINEERS. 

The  very  arbitrary  manner  in  which  some  consulting 
engineers  act  in  relation  to  matters  upon  which  they  have 
but  limited  experience  and  but  theoretical  knowledge  is 
proving  not  only  costly  to  their  clients,  but  injurious  to 
the  firms  who  have  to  tender  upon  and  subsequently  work 
to  their  specifications.  That  a  little  knowledge  is  a 
dangerous  thing  in  matters  purely  academical  is  an 
unchallenged  dictum,  but  superficiality  of  experience  or 
education  is  more  than  dangerous  when  associated  with 
the  technical  or  constructive  industries. 

In  many  of  the  offices  of  well-known  and  responsible 
consulting  engineers  there  are  as  a  necessity  a  number  of 
young  and  fairly  well-informed  theoretical  engineers,  under 
the  admirable  control  of  a  chief  or  principal  fully  conscious 
of  the  limitations  of  each,  and  thus  quite  able  to  employ 
the  knowledge  of  every  member  to  the  best  advantage  upon 
whatever  may  be  passing  through  the  office.  In  consequence 
of  this  silent  or  unobtrusive  control  and  direction,  coupled 
with  the  apparent  ease  with  which  the  particular  duties 
thus  appropriated  are  performed,  the  young  men  become 
liable  to  attacks  of  a  complaint  commonly  diagnosed  as 
the  "  swelled  head,"  and  they  assume  airs  and  extort 
attention  that  would  but  provoke  the  disdain  of  their 
principals.  After  a  few  years  of  such  special  work,  these 
assistants  become  imbued  witli  the  idea  that,  to  use  an 
Americanism,  they  are  "  the  whole  thing,"  and  they  manage 
to  ingratiate  themselves  into  the  confidence  or  secure  the 
consideration  of  a  few  clients,  for  whom  they  boldly  act  as 
consulting  engineers  and  advisers. 

To  start  an  office  as  a  consultant  is  an  easy  and 
inexpensive  affair,  as  it  involves  but  the  outlay  for 
furnishing  a  couple  of  rooms  more  or  less  inappropriately 
for  their  purpose,  and  then  to  proceed  to  draft  specifications 
for  whatever  engineering  work  they  may  manage  to  pick 
up.  That  the  specifications  so  drafted  should  be  examples 
of  inefficiency  and  full  of  impracticable  conditions  is  not 
surprising,  and  the  conditions  and  demands  are  apparently 
made  irksome  for  the  purpose  of  placing  the  unfortunate 
contractors  absolutely  under  the  authority  and  control  of 
the  consultant.    Were  this  authority  and  control  to  carry 
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with  it  any  lessening  of  responsibility  upon  the  part  of 
the  contractor  or  constructor,  there  would  be  little  to 
complain  of,  for  then  the  ultimate  success  or  failure  of  the 
work  would  depend  upon  the  consultant,  rather  than  upon 
the  contractor.    The  reverse,  however,  is  the  rule. 

We  have  seen  specifications  in  which  the  contractor  is 
called  upon  to  submit  detailed  working  tracings  on  cloth 
of  every  part  of  the  work  concerning  which  he  is  tendering, 
and  to  associate  with  that  a  guarantee  as  to  duties  that 
none  but  an  inexperienced  and  non-practical  and  purely 
technical  college  man  would  call  for.  Steam  engines  are 
required  to  be  guaranteed  as  to  their  consumption  of  steam 
at  full  load  and  under  varying  loads,  with  steam  at  varying 
pressures,  and  with  or  without  specified  degrees  of  super- 
heat, and  with  a  varying  cut-off.  Cranes  are  demanded 
that  will  lift  a  load  at  a  certain  speed  and  lower  by  hand 
or  brake  at  other  speeds,  and  after  a  definite  amount  of 
free  fall  are  to  be  pulled  up  dead  within  so  many  inches 
or  feet,  utterly  regardless  of  the  shock  to  the  chain  and 
the  gearing  that  is  thus  setting  up  or  initiating  a  flaw 
that  will  later  on  develop  into  serious  proportions  or  bring- 
about  an  "  accident."  Boilers,  motors,  and  special  machines 
are  all  within  the  scope  of  the  inefficient  consultant,  who 
endeavours  to  buy  experience  and  form  a  library  of  working 
drawings  for  future  reference  and  piecing  up  for  his  own 
"  designs  "  from  the  makers'  working  drawings  upon  work 
that  he  may  have  charge  of. 

It  seems  to  be  forgotten  by  the  inexperienced  consultant 
that  there  is  such  a  thing  as  specialisation,  and  that  a 
firm's  experience  will  be  of  value  to  his  clients ;  hence  he 
essays  to  try  his  'prentice  hand  in  undertaking  any  and 
every  kind  of  engineering  work,  for  he  is  unable  by  his 
pride  to  leave  himself  in  the  hands  of  the  makers  so  far 
as  details  are  concerned  when  calling  for  tenders  concerning 
that  in  which  they  are  thoroughly  experienced.  If  manu- 
facturers and  contractors  would  refuse  to  tender  upon 
specifications  when,  while  they  are  held  responsible,  they 
are  to  be  hampered  in  matters  against  their  own  experience, 
there  would  soon  be  an  end  to  the  trouble  that  such 
inexj^erienced  and  unnecessary  consultants  provoke. 


The  following  figures,  taken  from  a  report  to  the  United 
States  Congress  by  the  Department  of  Labour  and  Com- 
merce, are  of  interest,  bearing  as  they  do  on  the  question 
of  the  comparative  cost  of  warships  built  in  Government 
dockyards  and  by  contract  in  private  yards.  The  report 
is  based  on  particulars  taken  during  the  building  of  the 
United  States  battleships  Connecticut  and  Louisiana,  the 
former  being  built  at  the  New  York  Government  yard,  and 
the  latter  at  Newport  Weirs  Company's  works.  In  the  first 
place,  the  work  done  on  the  hull  was  apportioned  in  the 
case  of  the  dockyard  ship  among  the  various  trades,  with 
the  following  result :  Riveters  and  helpers,  47'63  per  cent 
of  total  hours  worked;  fitters  and  helpers,  20'93  per  cent; 
drillers  and  helpers,  10'64  per  cent;  boat-yard  labourers, 
6'93  per  cent;  ship-shed  men  and  helpers,  6'45  per  cent; 
angle  smiths  and  helpers,  5'39  per  cent ;  ship  carpenters 
and  helpers,  115  per  cent;  blacksmiths  and  helpers,  0'49 
per  cent;  steam  engineers  0T3  per  cent;  machinists  and 
helpers,  0  09  per  cent ;  plumbers  and  helpers,  0'09  per 
cent;  boilermakers  and  helpers,  005  per  cent;  other 
labourers,  0  02  per  cent  ;  and  joiners,  0  01  per  cent.  The 
amount  of  work  done  up  to  the  time  the  vessel  was  launched 
was  next  investigated,  and  this  divided  by  the  number  of 
men  hours  showed  that  each  man  in  the  dockyard  worked 


into  the  structure  of  6'3  lb.  of  material  per  hour,  compared 
with  5  061b.  by  the  Newport  Company's  men.  But  as  the 
Government  men  worked  only  eight  hours  to  the  Newport 
men's  ten  hours  a  day,  each  day's  work  by  the  Newport 
men  wax  equal  to  the  day's  work  by  the  Government  men. 
The  Commission  state  that  this  equality,  notwithstanding 
the  less  number  of  hours  per  day,  is  attributable  to 
Government  employees  being  of  a  higher  grade,  and  to 
their  anxiety  to  make  a  good  showing  in  the  competition 
against  private  firms,  so  as  to  secure  for  the  future  some  of 
the  new  construction  work.  The  general  conclusions  by 
the  Committee  is  also  adverse  to  the  eight-hours  day. 

The  Acme  Spinning  Company  Limited,  which  has  been 
formed  to  erect  and  carry  on  a  new  spinning  mill  at 
Pendlebury,  near  Manchester,  has  decided  to  adopt  elec- 
tricity as  motive  power.  This  will  be  the  first  spinning 
mill  in  England  to  be  entirely  lighted  and  driven  by 
electricity,  and  the  results  of  its  working  will  be  watched 
with  great  interest  by  the  trade.  The  mill  will  have 
St, 000  spindles.  The  supply  of  electricity  will  be  obtained 
from  the  trunk  mains  of  the  Lancashire  Electric  Power  Co. 


In  the  annual  Parliamentary  "  capital  and  traffic  "  return 
for  tramways  and  light  railways  for  the  year  ended 
December  31st,  1903,  as  regards  companies,  and  for  the 
year  ended  March  31st,  1904,  as  regards  local  authorities, 
the  magnitude  of  the  tramway  business  of  the  country  is 
shown  by  the  following  figures :  Total  capital  expended, 
£46,451,444;  length  of  route  open  for  traffic,  1,840  miles; 
number  of  passengers  carried,  1,799,342,673.  The  gross 
receipts  were  £8,604,884,  the  working  expenses  £5,692,774, 
and  the  net  receipts  £2,912,110.  Of  the  net  receipts, 
£1,239,121  was  appropriated  for  interest  or  dividend,  and 
£481,786  for  repayment  of  debt;  while  £207,087  went  in 
relief  of  rates.'  Local  authorities  owned  162  undertakings 
and  1,147  miles  of  line,  against  150  undertakings  and  692 
miles  of  line  owned  by  other  than  local  authorities. 
Fourteen  hundred  and  sixty-two  miles  out  of  1,839  were 
worked  by  electric  traction,  against  108  by  steam,  29  by 
cable,  four  by  gas  motors,  and  235  by  horses.  Some 
interesting  ratios  and  percentages  are  derived  from  the 
present  return,  which  relates  to  an  electric  period,  as 
compared  with  1898,  which  was  a  maximum  steam  period, 
and  1879,  which  was  an  almost  wholly  horse  period.  The 
percentage  of  net  receipts  to  capital  outlay  in  the  electric 
period  is  6  27,  against  683  in  1898  and  3  97  in  1879  ; 
the  percentage  of  working  expenditure  to  gross  receipts, 
6615,  against  76  93  and  83'81 ;  passengers  carried  per 
mile  of  route  open,  977,951,  against  806,70-3  and  469,641 ; 
passengers  carried  per  car  mile,  9'23,  against  9'48  and 
7'77  ;  and  the  average  fare  per  passenger,  11  Id.,  against 
l'23d.  and  l'84d.  The  capital  expenditure  per  mile  of 
single  track  open--£16,018,  against  £10,469  and  £9,877— 
is  swelled  in  the  case  of  the  electric  period  by  the  cost  of 
purchase  of  old  undertakings,  reconstruction,  and  con- 
version ;  but  the  economy  of  electric  traction  is  strikingly 
shown  by  the  percentage  of  working  expenses  to  receipts, 
and  the  other  percentages  tell  a  tale  of  more  cars  and 
lower  fares. 


The  official  inquiry  held  by  Captain  R.  H.  S.  Bacon  and 
Dr.  B.  Redwood,  F.R.S.E.,  on  behalf  of  the  Admiralty  into 
the  explosion  on  board  the  submarine  A  5,  which  occurred 
in  Queenstown  Harbour  on  the  16th  February,  has  shown 
that  the  accident  was  due  to  carelessness  and  not  to  any 
clanger  that  had  not  up  to  then  been  known.  The  cause 
of  the  explosion  was  shown  by  the  evidence  to  be  due  to 
petrol  vapour  escaping  and  becoming  ignited  by  the 
sparking  from  the  electric  motor.  A  strong  smell  of  petrol 
was  observed  some  hours  before  the  explosion  occurred, 
caused  by  the  leakage  from  the  petrol  pump,  due  to 
insufficient  packing  in  the  plunger-rod  gland.    The  ventiln- 
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ting  fans  were  started,  but  apparently  the  leakage  was 
still  going  on.  The  chief  engine-room  artificer,  who  had 
been  working  at  the  propeller  clutch,  was  giddy  from  the 
smell  of  the  petrol,  and  had  to  go  forward  for  fresh  air. 
In  spite- of  this,  the  motors  were  deliberately  started  to 
revolve  the  engines  to  exhaust  the  air,  preliminarily  to 
descending  below  the  surface.  The  sparking  of  the  brushes 
supplied  the  necessary  ignition  of  the  mixture,  and  the 
explosion  occurred.  The  action  of  starting  the  motor  under 
such  circumstances  is  described  by  Captain  Bacon  as  a 
"•  flagrant  violation  of  the  regulations  laid  down."  It  is 
obvious  that  in  cases  where  petrol  motors  are  used  in  con- 
fined spaces  for  driving  dynamos,  such  as  motor  'buses  and 
the  combined  automobile  carriages  on  the  North-Eastern 
Railway,  great  care  must  be  taken  to  prevent  any  leakages 
of  petrol  vapour,  and  the  consequent  forming,  on  mixing 
with  the  air,  of  a  highly  explosive  mixture,  easily  ignited 
by  a  spark. 


SOME    NOTES   ON  CANADA. 

By  A.  H.  B. 

The  prevailing  lack  of  employment  has  naturally  led  large 
numbers  of  our  distressed  and  disappointed  ones  to  seriously 
take  into  consideration  the  idea  of  emigrating  to  Canada. 
It  is  hardly  within  our  province  to  give  advice  in  regard 
to  the  general  questions  involved,  but  disappointed 
individuals  are  apt  to  act  precipitately  on  occasions,  and 
such  a  step  is  not  to  be  undertaken  without  serious 
consideration  just  because  there  has  been  depression 
recently.  The  times  have  been  exceptional,  and  we  are 
receiving  good  evidence  that  the  industrial  tide  lias  turned. 
The  great  rush  to  South  Africa,  which  ended  so  disas- 
trously for  so  many  who  went  out  there  after  the  war 
without  having  secured  appointments  in  advance,  taught 
a  lesson  of  caution  to  many  a  capable  artisan  and 
mechanic.  We  are  as  eager  as  anybody  for  the  full 
development  of  Canada,  but  we  wish  to  utter  one  word 
of  caution  and  to  make  a  few  timely  observations  on  the 
present  position  of  Canadian  engineering  and  industrial 
progress.  That  a  really  wonderful  development  is  taking 
place  there  just  now  has  been  said  so  often  that  it  needs 
no  glorifying  adjectives  from  us,  but  from  what  we  can 
learn  from  authorities  who  are  well  qualified  to  speak  upon 
the  subject,  the  present  need  is  not  so  much  for  more  men 
as  it  is  for  more  money — 'from  English  pockets — and  more 
interest  on  the  part  of  the  British  manufacturer.  We  are 
glad  to  note  that  in  various  quarters  an  effort  is  being- 
made  to  impress  the  two  important  classes  thus  concerned 
— the  British  investor  and  the  British  manufacturer — with 
a  clearer  sense  of  their  responsibility.  It  is  complained 
that  there  is  a  serious  lack  of  willingness  on  the  part  of 
our  investors  to  put  their  money  into  Canadian  engineering 
and  other  development  works.  Few  of  us  are  backward 
in  expressing  very  great  ideas  respecting  the  Colonial  tie — 
that  is  only  as  it  snould  be ;  most  of  us  are  ready  to 
indorse  the  prophecies  and  expectations  that  are  held  out 
to  us  in  regard  to  the  future  benefit  to  be  conferred  upon 
:>ur  national  industries  by  the  maintenance  and,  where 
K)6sible,  the  strengthening  of  this  tie;  but  when  it  comes 
o  the  very  practical  step  of  taking  personally  a  financial 
nterest  in  the  undertakings  which  are  essential  in  order 
:hat  the  proper  development  may  be  actively  pursued,  we 
ire  sceptical,  shrug  our  shoulders,  and  too  often  leave  this 
•esponsibility  to  somebody  else. 

Now,  this  sort  of  thing  leads  to  promising  schemes, 
•regnant  in  great  possibilities,  being  either  dropped  alto- 
rether  or  being  deferred,  in  the  hope  that  a  more  favourable 
ipportunity  may  come  for  putting  them  through ;  or  else 
t  means  that  Americans,  or  others  who  are  only  too  ready 
o  pounce  upon  opportunities  for  strengthening  their  hold 
ipon  our  colonial  markets,  will  find  the  money  and  carry 
ut  the  work  as  well. 


We  are  not  giving  expression  to  the  passing  idle  obser- 
vations of  irresponsible  critics ;  we  are  voicing  the  firm 
convictions  of  men  of  close  intimacy  with  industrial  and 
engineering  markets,  who  have  made  a  detailed  study  of 
the  Canadian  field  and  its  possibilities  and  needs. 

Why  is  it  that  there  is  this  indisposition  to  employ 
British  capital  in  the  opening  up  of  so  promising  a  colony? 
We  are  sending  colonists 'by  tens  of  thousands  every  year 
to  aid  in  the  work  of  empire  building.  We  are  looking 
across  the  seas  with  feelings  of  pride  at  the  very  gratifying 
labours  and  accomplishments  of  our  own  kith  and  kin. 
We  must  do  this  one  thing  more  and  take  our  financial 
share  in  a  development  which  sooner  or  later  will  pay,  and 
pay  well.  There  is  always  money  waiting  for  investment 
when  a>  good  thing,  which  is  known  to  be  a  good  thing, 
comes  along.  There  need  be  no  fear  of  legitimate  industrial 
development  on  sound  lines — for  which  there  is  abundant 
opportunity  in  Canada — proving  a  South  Sea  bubble  in 
result.  With  some  schemes  there  may  be  a  little  waiting 
before  good  profits  are  secured,  but  those  who  profess  to 
know  the  real  position  see  wonders  not  very  far  ahead. 

The  deputations  of  English  civil  and  electrical  engineers 
who  went  over  there  last  year  in  connection  with  the 
St.  Louis  tour  were  forcibly  impressed  by  what  they  saw 
in  fact,  and  by  what  arose  before  them  as  a  vision  of  what 
the  future  will  bring.  Their  very  hopeful  view  was 
expressed  by  Sir  W.  H.  White  in  his  recent  and  very  timely 
address  to  the  Institution  of  Civil  Engineers,  and  we  trust 
that  his  words  respecting  British  versus  American  capital 
will  be  like  the  good  seed  which  fell  into  good  ground. 

Over  and  over  again,  of  late,  we  have  been  warned  by 
engineers  and  commercial  men  who  have  come  into  direct 
touch  with  the  market  that  Americans  are  doing-  everything 
conceivable  to  enable  them  to  command  the  Canadian 
market,  and  they  are  meeting  questions  of  tariff  by  putting 
all  the  capital  they  can  spare  into  the  building  of  factories 
on  Canadian  soil.  Is  the  British  people  going  to  lethar- 
gically neglect  the  situation,  and  allow  its  rivals  to  have 
things  all  their  own  way?  We  cannot  believe  that  they 
would  do  so  if  they  fully  understood  the  nature  of  the 
outlook,  and  knew  how  anxious  our  blood  relations  are  for 
our  co-operation. 


AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 
(Continued  from  page  244-) 

31.  The  Rryszat  Air  Compressor. — Messrs.  Sclaffer  and 
Budenberg  have  kindly  sent  us  a  description  of  this  com- 
pressor, which  is  shown  in  fig.  81a,  a  section  of  the  cylinder 
being  given  in  81b.  In  this  system  the  suction  and 
pressure  valves  are  compactly  arranged  one  within  the 
other,  and  they  form  the  actual  cylinder  eud.  Both  valves 
ate  of  the  same  diameter  as  the  piston  itself,  their  lift  is 
very  small,  and  there  is  no  clearance  whatever  between 
piston  and  valves.  It  can  be  run  at  a  high  speed,  and 
there  is  no  loss  through  clearance  space.  Water  cooling 
cm  in  many  cases  be  dispensed  with,  as  the  valves  offer  a 
large  cooling  surface  for  the  compressed  air.  There  are  no 
stuffing-boxes  nor  crosshead. 

In  fig.  81b,  a  is  the  suction  valve,  and  h  the  pressure 
or  delivery  valve,  which  latter  is  carried  by  a  metallic 
diaphragm  g,  which  is  firmly  held  at  the  joint  ring  c  ; 
/  shows  the  spring  of  the  suction  valve.  The  seat  of  the 
suction  valve  is  on  the  pressure  valve,  and  d  represents 
the  seat  of  the  pressure  valve  against  the  end  of  the 
cylinder. 

The  movement  of  the  pressure  valve  and  diaphragm  is 
checked  by  the  spring  h,  and  the  tension  of  this  spring  can 
be  regulated  by  the  nut  /.  The  air  is  drawn  in  by  the 
central  passage,  and  is  discharged  by  the  pipe  indicated 
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by  the  arrow  pointing  upwards.  The  pressure  space  is 
separated  from  the  suction  by  the  pressure  valve  b  and  the 
diaphragm  g. 

It  will  thus  be  seen  that  the  valves  close  tightly  upon 
the  cylinder  end,  and 'will  open  readily  when  the  required 


They  have  hitherto  been  made  in  two  sizes,  with  4  in.  and 
6  in.  diameters  of  piston  respectively,  but  larger  sizes  can  be 
supplied  if  required.  The  stroke  of  each  size  is  4  in.,  and 
their  capacities  in  cubic  feet  per  hour  525  and  1,050. 

(To  be  continued.) 


Fio.  81a. 


Fig.  sib. 


pressures  are  obtained.  The'piston  may  actually  touch  the 
surface  of  the  suction  valve,  thereby  raising  the  pressure 
valve  from  its  seat.  When  the  piston  commences  the 
return  stroke  the  pressure  valve  closes,  and  the  air  is  drawn 
in  at  once. 

The  flywheel  is  arranged  to  form  the  driving  pulley. 
The  cylinder  and  bearings  are  lubricated  by  ordinary  drop 
sight-feed  lubricators.  King  lubrication  is  employed  in  the 
main  bearings  of  the  crank  shaft.  When  required  for 
pressures  not  exceeding  1201b.  per  square  inch,  water 
cooling  can  be  dispensed  with,  provided  the  compressor  is 
required  to  work  for  short  periods  only  at  frequent  intervals, 
and  not  continuously.  For  continuous  working  it  is  prefer- 
able to  employ  water  cooling,  even  at  lower  pressures. 

These  compressors  can  be  used  for  gases  as  well  as  air. 


Colliekies  and  Electricity. — The  Home  Secretary  has  just 
sent  out  the  notice  of  a  proposal  of  establish  special  rules  at 
collieries  as  regards  the  installation  and  use  of  electricity  in 
mines.  The  special  rules  are  in  eleven  sections — general,  for 
generating  stations,  cables,  switches,  motors,  electric  loco- 
motives, electric  lighting,  shot  firing,  signalling,  electric  light- 
ing of  safety  lamps,  and  exemptions.  The  rules  are  based  on 
the  recommendations  of  the  departmental  committee  on  the  use 
of  electricity  in  mines  recently  issued,  and  they  have  been 
agreed  upon  in  the  present  form  between  the  Home  Secretary  and 
the  Mining  Association  of  Great  Britain.  The  Secretary  of 
State  proposes  that  these  rules  shall  apply  to  all  mines  under 
the  Coal  Mines  Act,  whether  using  electricity  at  present  or  not. 
If  the  rules  are  not  objected  to  in  writing,  within  20  days  after 
the  receipt  of  the  rules  by  the  coal  owner  they  will  become 
established  at  the  mines. 
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TOOL  GRINDERS. 

By  T.  S.  Bentlet,  A.M.I.M.E. 

(Concluded  from  page  285.) 

The  most  frequent  objection  which  is  urged  against  the 
use  of  emery  wheels  for  tool  grinding  is  that  they  draw 
the  temper  of  the  tools.  This  is  the  common  experience 
of  those  who  are  accustomed  to  the  grindstone.  Some 
see  the  reason,  and  in  future  have  little  trouble;  others 
do  not  stop  to  reflect,  but  merely  blame  the  new  method 
for  their  failure.  The  explanation  is,  of  course,  that  the 
emery  wheel  does  its  work  so  much  faster  than  the  grind- 
stone that  far  more  heat  is  generated  in  a  given  time. 
A  larger  volume  of  water  is  therefore  necessary,  as  it  must 
be  in  -proportion  to  the  work  done,  not  to  the  time 
occupied. 

When  rapid  grinding  is  being  done,  the  water  supply 
must  be  plentiful  and  continuous,  as  its  failure  will  at 
once  Jesuit  in  overheating.  As  a  satisfactory  supply  is 
so  essential,  it  will  be  well  to  consider  the  various  methods 
by  which  it  is  controlled,  and  note  their  relative  merits 
and  defects. 

A  centrifugal  pump  is  often  employed,  and  is  quite 
satisfactory  when  in  order.  Unless  well  designed,  however, 
it  may  fail  to  act  owing  to  clogging  with  grit,  and  in  any 
case  the  belt  may  break. 

In  some  grinders  the  base  forms  a  tank,  and  the  water 
is  raised  into  contact  with  the  wheel  by  means  of  a  float 
or  displace!-  which  can  be  depressed  by  the  action  of  a 
foot  lever.  The  chief  fault  of  this  device  is  lack  of 
sensitiveness,  which  usually  results  in  a  momentary  flood 
of  water,  followed  by  the  wheel  running  dry  as  the 
disconcerted  workman  hastily  raises  his  foot. 

In  many  cases  a  water  tank  is  arranged  to  be  tilted  or 
raised  bodily  till  the  water  touches  the  wheel,  and  this 
is  open  to  the  same  objections  as  the  last  plan.  The  water 
is  also  rapidly  dissipated  owing  to  the  small  area  of  the 
tank,  or  to  the  water  not  all  returning  to  it.  In  either 
case  the  wheel  dries,  and  overheating  takes  place  with 
unexpected  suddenness. 

The  best  plan  with  which  the  writer  is  acquainted  is 
both  simple  and  effective,  and  is  clearly  shown  in  fig.  2. 
The  base  of  the  machine  forms  a  gcGd-sized  tank,  which 
is  normally  kept  full  of  water.  The  lower  part  of  the 
wheel  is  two  or  three  inches  below  the  water  level,  but  is 
kept  dry  by  a  shield  or  scoop  which  is  pivoted  at  the 
back  above  the  water  line,  and  has  a  screw  adjustment 
by  which  the  front  end  can  be  raised  or  lowered.  When 
grinding  is  to  be  done,  the  scoop  is  lowered  till  the  water 
pours  in  over  the  front  edge,  rises  nil  it  reaches  the  wheel, 
and  is  carried  around  with  it  and  picperly  distributed  by 
means  of  the  splash  guard.  The  water  which  is  flung  off 
returns  at  once  to  the  main  tank,  so  maintaining  the  level 
of  the  w7ater  and  keeping  the  supply  constant.  The  only 
wastage  is  from  water  actually  vaporised ;  and,  as  the 
main  tank  is  large,  no  variation  is  noticeable  during  any 
ordinary  grinding  operation.  When  no  longer  required, 
a  turn  of  the  adjusting  screw  raises  the  scoop,  water  no 
longer  enters,  and  the  wheel,  flinging  off  the  surplus, 
quickly  dries  itself.  This  should  always  be  done  before 
the  machine  is  stopped,  as  it  is  injurious  for  a  wheel 
to  be  in  contact  with  the  water  when  stationary.  Neglect 
of  this  is  a  frequent  cause  of  wheels  wearing  out  of  true. 
This  effect  is  often  supposed  to  be  due  to  the  water  having 
softened  the  one  side  of  the  wheel,  but  a  properly  made 
tool-grinder  wheel  should  not  be  susceptible  to  any  such 
influence.  The  real  reason  is  that  the  wheel,  being  porous, 
absorbs  a  certain  amount  of  water  which,  if  not  thrown 
off  before  stopping,  drains  into  the  lower  portion  and 
causes  it  to  be  out  of  balance  when  next  started. 

We  have  dealt  so  far  with  ordinary  wet  tool  grinders, 
but  there  are  other  kinds  also  deserving  of  notice.  In 
shops    employing    turret    lathes    and    automatic  screw 


machines,  numbers  of  small  cutters  are  required  for  the 
various  box  tools.  These  must  be  kept  in  order,  and 
mostly  need  a  mere  touch  to  sharpen  them.  In  such  cases 
a  small  dry  wheel  is  far  more  convenient  than  the  regular 
wet  grinder,  and  is  well  suited  to  the  bulk  of  the  work. 
Such  a  small  machine,  carrying  two  wheels — a  coarse  and 
a  fine  of,  say,  6  in.  diameter — is  quite  inexpensive,  and 
occupies  very  little  space.  It  may  stand  on  its  own 
pedestal,  be  fixed  on  a  bench,  or  be  carried  by  a  cast-iron 
bracket  attached  to  a  pillar  or  wall.  Several  of  these 
grinders,  judiciously  distributed  about  a  large  shop,  will 
quickly  pay  for  themselves  in  time  saved  by  obviating 
useless  walking  about  and  waiting  of  turns. 

Fig.  3  shows  a  very  conveniently  arranged  grinder  of 
somewhat  more  elaborate  design,  but  on  the  same  lines. 
It  is  self-contained,  carries  two  wheels  differing  in  shape 
and  grit,  and  has  a  water  receptacle  to  entrap  the  dust 
and  serve  for  cooling  the  tools  when  becoming  too  warm. 
The  top  part  which  carries  the  spindle  canl  be  rotated  so 
as  to  bring  either  wheel  into  the  best  position  for  use, 
both  as  regards  the  hood  and  the  light,  and  the  wheels 
are  so  mounted  that  they  can  be  changed  without  requiring 
to  be  trued  up  afresh  each  time.  It  is  a  machine  which 
is  made  to  meet  practical  requirements,  and  should  find 
favour  in  many  shops. 


Fig  -2. 


While  referring  to  dry  grinders,  a  few  words  on  the 
mounting  of  emery  wheels  may  not  be  out  of  place ; 
although  in  the  case  of  the  machines  generally  known  as 
11  tool  grinders,"  all  needful  conditions  are  usually  secured 
by  the  design. 

The  following  simple  precautions  in  the  use  of  emery 
wheels  are  at  once  so  necessary  and  so  frequently  neglected 
that  no  apology  is  needed  for  emphasising  their  importance 
on  the  score  of  safety. 

1.  The  wheel  should  be  a  free  fit  on  the  spindle,  as 
forcing  may  set  up  internal  strain.  The  lead  bushing 
usually  employed  can  readily  be  eased  by  scraping  if  the 
fit  is  too  tight;  and  this  should  always  be  done  when 
necessary.  It  is  not  always  realised  that  the  expansion 
due  to  a  spindle  running  hot  may  be  quite  enough  to  put 
a  wheel  in  tension  if  it  is  a  close  fit  to  begin  with— and 
quick-running  spindles  are  certain  to  warm  up  more  or 
less. 

2;  The  wheel  should  be  held  between  good-sized  washers, 
slightly  hollowed,  and  too  thick  to  be  sprung  by  screwing 
up.  Pads  of  soft  card  are  commonly  fixed  on  the  wheels 
by  the  makers  in  order  to  provide  a  good  grip  and  dis- 
tribute the  pressure.  It  is  well  to  use  something  of  the 
kind  whether  ready  furnished  with  the  wheel  or  not. 

It  sometimes  happens  that  an  emery  wheel  is  held  on 
its  spindle  by  a  nut  alone.  The  grip;  being  on  a  small 
surface  at  the  centre,  does  not  secure  the  wheel  unless 
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the  nut  is  pulled  up  very  tightly.  To  do  this  would  be 
almost  criminal  folly;  but  if  the  wheel  turns  on  its  spindle 
under  stress  of  grinding  (as  it  is  very  apt  to  do  in  such 
a  case),  the  movement  automatically  tightens  the  nut  and 
the  same  effect  is  produced.  Good-sized  washers  of 
sufficient  thickness  are  therefore  necessary. 

Quite  recently  the  writer  was  called  upon  to  explain 
what  caused  the  breakage  of  an  emery  wheel  about  8  in.  in 
diameter  by  1  in.  thick.  In  this  case  a  washer  of  sheet 
iron  about  '/sain,  thick  (or  perhaps  I  should  rather  say, 
thin)  had  been  used,  in  combination  with  a  pair  of  lock 
nuts.  The  inner  one  had  been  screwed  up  so  tightly  that 
it  had  dished  the  washer-,  and  squeezed  the  lead  bush  so 
as  to  cause  it  to  expand  and  set  up  a  bursting  strain  in 
the  wheel.  Till  this  was  pointed  out  to  them,  the  users 
of  the  wheel  had  no  notion  that  they  had  treated  it 
unfairly.  I  have  even  known  people  to  chip  a  key  way 
in  an  emery  wheel,  and  then  express  surprise,  and  speculate 
as,  to  why  it  broke ! 

3.  Perhaps  the  most  frequent  cause  of  breakage  is  the 
dropping  of  a  tool  in  such  a  way  that  it  is  caught  between 


PIG.  3.— Globe  Tool  Grinder. 

the  side  of  the  wheel  and  the  trough  or  rest.  A  very 
strong  wheel  may  easily  be  broken  by  an  accident  of  this 
kind,  even  when  properly  mounted  and  running  at  a 
suitable  speed. 

4.  The  maximum  speed  at  which  a  wheel  should  run  is 
usually  indicated  on  a  label  attached  to  it  by  the  makers, 
and  this  should  in  no  case  be  exceeded.  The  best  working 
speed  is  generally  considerably  slower  than  this  maximum, 
but  depends  on  the  nature  of  the  work,  as  we  have  already 
explained.  With  a  reasonable  amount  of  care  with  regard 
to  such  matters  as  the  foregoing,  there  is  very  little  risk 
in  the  use  of  emery  wheels  either  for  general  purposes 
or  tool  grinding. 

Hitherto  we  have  considered  the  question  only  from  the 
standpoint  of  usual  practice — each  man  doing  his  own 
glinding;  The  alternative  method,  however,  of  systemati- 
cally grinding  each  class  of  cutting  tool  to  a  recognised 


standard  pattern  is  attracting  increasing  interest  among 
progressive  engineers  and  works  managers.  The  idea  is 
not  new,  but  it  has  only  been  adopted  as  yet  in  a  small 
minority  of  shops,  and  is  a  matter  which  must  be  decided 
for  or  against  on  the  individual  circumstances  of  eacb 
case. 

William  .Sellers,  of  Philadelphia,  did  valuable  pioneer 
work  in  this  line,  and  the  machines  which  he  designed 
as  a  result  are  still  recognised  as  the  standard  tools  of 
this  class.  His  system  is  a  radical  departure  from  ordinary 
practice,  but,  where  available,  has  manifest  advantages, 
and  will  probably  become  more  general  with  the  increasing 
use  of  high-speed  steel. 

Instead  of  each  machine  in  a,  shop  having  a  separate 
equipment  of  tools  (many  of  which  are  but  seldom  used), 
all  are  kept  normally  in  a  tool  store,  and  given  out  as 
required.  This  lessens  the  total  amount  of  tool  steel  in 
use  and  so  effects  a  considerable  economy. 

The  chief  difficulty  in  commencing  such  a  system  is  due 
to  the  very  diverse  ideas  current  among  machinists  as  to 
the  best  forms  to  employ. 

Under  the  individual  system,  each  workman  has,  and  keeps 
in  his  own  possession,  the  various  cutting  tools  which  he 
is  likely  to  require.  He  grinds  them  when  he  considers 
necessary,  and  in  the  manner  his  judgments  dictates,  to  meet 
the  requirements  of  the  particular  work  in  hand.  He 
knows  by  experience  that  probably  no  other  (even  though 
equally  skilful)  will  grind  the  tool  precisely  as  he  does, 
and  therefore  is  unwilling  for  others  to  use  any  of  his 
tools. 

It  is  this  lack  of  unanimity  among  skilled  workmen 
that  forms  the  chief  difficulty  in  this  matter.  These  men 
have  gained  their  knowledge  in  the  school  of  experience, 
and  know  what  gives  them  the  best  results.  They  have 
usually  very  pronounced  views  on  the  question,  and  are 
apt  to  resent  any  interference  with  their  liberty  of  action 
with  regard  to  it.  Undoubtedly  it  is  the  skilled  men  who 
are  most  worthy  of  consideration,  and,  as  a  class,  they  do 
not  take  kindly  (at  least  at  first)  to  the  tool-store  system. 

The  matter  is  greatly  simplified  when  we  realise  what 
leads  to  the  variation  in  tool  forms.  Each  man  has  his 
own  particular  style  of  setting  and  using  his  tools,  and 
grinds  them  to  shit  his  individual  idiosyncrasies  in  this 
respect.  It  often  happens  that  tools  which  differ  greatly 
in  their  relative  amounts  of  clearance  and  top-rake  are, 
in  effect,  almost  identical  when  in  use,  owing  to  their 
position  in  relation  to  the  lathe  centres.  It  follows, 
therefore,  that  uniformity  in  the  shape  of  tools  calls  for 
uniformity  in  the  manner  of  setting,  as  there  is  only  one 
best  position  for  any  particular  form  under  given  con- 
ditions. This  points  to  the  necessity  of  deciding,  in  the 
first  place,  as  to  the  position  to  be  adopted  as  standard. 

Many  men  invariably  set  their  tools  to  the  same  height 
as  the  centres,  and  for  all-round  work  it  is  a  good  plan. 
Others  make  a  practice  of  setting  more  or  less  above  the 
centre,  the  amount  being  regulated  by  circumstances. 
This  plan  is  very  often  a  distinct  advantage,  as  it  allows 
the  tool  to  cut  with  less  resistance  and  bending  strain. 

It  is  just  here,  however,  that  another  element  enters 
into  the  case,  viz.,  the  peculiarities  of  the  lathe  on  which 
the  work  is  being  done.  It  is  a  well-known  fact  that 
sister  ships,  and  locomotives  of  the  same  class,  often  exhibit 
marked  differences  in  action  ;  and  the  same  holds  good 
with  machine  tools,  especially  after  they  have  been  in  use 
for  some  time.  In  this  case  it  is  the  spring  or  "  give 
under  cutting  stress  that  has  to  be  reckoned  with.  In  the 
first  place,  the  tool  itself  will  spring  somewhat,  especially 
if  it  overhangs  much  and  the  cut  is  at  all  heavy.  The 
slides  also,  if  free  enough  to  move,  are  certain  to  give 
more  or  less.  The  movement  will  in  some  cases  be  imper- 
ceptible, and  in  others  quite  obvious;  and  the  position  of 
the  tool  largely  determines  what  effect  such  movement  of 
the  rest  will  have.  Generally  speaking,  a  tool  set  above 
the  centre  on  outside  work  will  spring  in  much  more  than 
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one  which  is  set  on  the  centre  line;  and,  for  this  reason, 
on  many  lathes  it  is  unsafe  to  set  tools  above  the  centre 
at  all  except  for  internal  work.  Now,  in  view  of  this  fact, 
it  would  seem  necessary  to  adopt  the  centre  position  as 
standard  when  the  grinding  is  done  to  definite  and  uniform 
shapes,  because  the  highest  efficiency  of  the  greatest 
number  must  be  the  first  object  aimed  at;  and  this  can 
only  be  secured  by  due  recognition  of  the  various  faults 
and  difficulties  which  will  always  be  encountered  in  the 
use  of  machines.  Another  reason,  which  would  also  lead 
to  the  same  conclusion,  is  that  a  tool  can  always  be  set 
level  with  the  centres,  as  this  gives  a  positive  location 
about  which  there  can  be  no  doubt.  Any  other  position 
depends  on  individual  judgment,  which  is  the  very  thing 
that  the  whole  system  is  intended  to  supersede.  It  may 
be  assumed  that  a  skilled  and  intelligent  workman  will 
be  able  to  so  set  his  tool  as  to  obtain  results  practically 
equal  to  his  best  when  left  entirely  free ;  while  the  average 
and  poor-class  workers  (who  together  represent  the  large 
majority)  will  have  their  efficiency  much  increased  under 
the  tool-store  system. 

The  standard  position  having  been  settled,  the  next 
thing  is  to  decide  as  to  the  best  shapes  to  adopt.  Mr.  Sellers 
made  a  long  and  careful  series  of  experiments  to  this  end, 
and  then  started  the  new  system  in  his  own  factory.  The 
result  was  soon  seen  in  a  marked  improvement  in  both 
the  quantity  and  quality  of  the  work  turned  out. 

At  first  some  of  the  men  wanted  to  grind  and  alter  the 
standard  tools  which  they  received,  but  this  was  not 
allowed.  They  soon  learnt  to  adapt  their  methods  to  the 
tools  supplied,  and  then  appreciated  being  saved  the  trouble 
of  grinding. 

Naturally,  the  machines  were  kept  more  constantly  at 
work,  the  average  production  of  the  shop  was  raised,  and 
tool  steel  to  the  amount  of  several  tons  (much  of  which 
had  lain  absolutely  idle)  was  collected  from  the  shops  and 
put  into  service. 

The  tools,  when  dull,  were  returned  to  the  stores  and 
exchanged  for  fresh  ones,  all  tool  dressing  and  grinding 
being  done  in  that  department  alone.  All  the  troubles 
we  have  mentioned  as  incidental  to  ordinary  tool  grinders 
were  thus  done  away  with,  and  a  fruitful  source  of  wasted 
time  disappeared  with  them.  Some  of  the  leading  manu- 
facturers in  this  country  are  now  working  on  similar  lines 
with  gratifying  results,  though  the  plan  is  not  yet  common. 

It  would  seem  that  the  introduction  of  the  new  steels 
should  form  an  exceptionally  good  opportunity  to  adopt 
this  system  in  many  other  shops.  The  cost  of  these  steels 
makes  care  in  their  use  very  necessary,  and  the  adoption 
of  tool  holders  would  be  helpful  both  in  lessening  the 
amount  of  tool  steel  required,  and  in  facilitating  the  tool- 
store  system  by  reason  of  the  greater  uniformity  of  the 
various  cutters.  > 

In  piecework  and  premium  shops  the  greater  capacity 
of  the  high-speed  steels  would  render  them  popular,  even 
though  they  were  issued  under  a  system  which  was 
regarded  with  some  degree  of  prejudice  by  the  workmen ; 
and  the  inevitable  improvement  in  the  productive  capacity 
of  a  shop  under  the  double  change  should  be  in  the  highest 
degree  satisfactory  to  its  owners. 

It  is  not  suggested  that  this  or  any  other  plan  will 
ptove  a  panacea  for  all  ills,  or  suit  in  eveiy  case;  but  the 
whole  subject  is  one  which  is  worthy  of  attention,  and  the 
writer  would  commend  it  to  the  careful  consideration  of 
all  those  who  are  seeking  to  secure  the  utmost  efficiency 
in  machine  shops  under  their  control. 


Royal  Agricultural  Society's  Annual  Show. — It  has 
been  decided  to  hold  the  sixty-sixth  annual  exhibition  at  Park 
Royal,  Willesdeu,  London,  N.W.,  from  Tuesday,  June  27th,  to 
Friday,  June  30th,  1905.  The  exhibition  and  trials  will  consist 
of  the  usual  sections  and  classes  for  horses,  cattle,  sheep,  etc., 
slao  agricultural  implements  and  machinery.  Full  particulars 
and  regulations  can  be  had  from  the  secretary,  13,  Hanover 
Square,  London,  \V. 


PIPE    FITTERS'    SCREWING  MACHINE. 


The  firm  of  Messrs.  Charles  Winn  and  Company,  St. 
Thomas'  Works,  Granville  Street,  Birmingham,  have  for 
some  years  past  made  a  specialty  of  high-class  screwing 
machines  for  tubes  and  bolts.  To  meet  the  demand  for 
a  lighter  and  cheaper  tool,  a  new  type  of  pipe  fitters' 
screwing  machine  has  recently  been  introduced  by  them, 
but  the  necessary  economy  has  been  effected  without 
prejudice  to  strength  and  durability,  as  only  the  best 
materials  are  used. 

The  vice  is  self-centering,  and  of  novel  design,  arranged 
to  give  the  maximum  strength,  and  will  hold  firmly  all 
sizes  of  tubes  from  \  in.  to  2  in.  inclusive  without  splitting 
or  distorting  them.  It  will  also  hold  l^in.,  If  in.,  and 
2  in.  bends.    Three  dies  are  provided,  each  consisting  of  a 


ripe  Fitters'  Portable  Screwing  Machine. 

set  of  four  chasers  of  ample  strength,  and  these  dies  screw 
the  standard  sizes  when  adjusted  to  the  marking  on  the 
edge  of  the  die  box ;  but  they  are  adjustable,  if  required, 
to  screw  tubes  larger  or  smaller  in  diameter  than  the 
standard  size ;  while  they  can  at  any  time  be  sharpened  by 
grinding  them  upon  a  stone,  like  an  ordinary  chasing  tool, 
without  softening.  There  is  no  necessity  to  wind  the 
machine  backwards  after  screwing  a  thread,  as  an  instanta- 
neous releasing  motion  is  provided,  operated  by  loosening 
a  nut  at  the  back  of  the  die  box. 

The  machine  is  double  geared  to  give  ease  in  working, 
and  the  driving  lever  is  adjustable  in  stroke  to  provide  a 
leverage  suitable  to  the  different  diameters  of  the  tubes 
being  screwed,  thus  saving  time.  We  may  add,  as  evidence 
of  its  portability,  that  the  weight  is  under  1  h  cwt. 


NOTICES    OF    MEETINGS,  &C. 


Manchester  Association  of  Engineers.  —  March  11th,  paper  by 
Mr.  S.  Kendall,  "  Recent  Developments  in  Locomotives." 

Junior  Institution  of  Engineers,  March  3rd,  afternoon  visit  bo 
the  new  Ritz  Hotel,  Piccadilly,  to  inspect  the  "  Cage  Skeleton  "  System 
of  Constructional  Engineering.  At  8  p.m.,  paper  by  Mr.  Vv.  Longlanit, 
"Possible  Improvements  in  Locomotive  Practice." 

Institution  of  Electrical  Engineers,  Manchester.  —  Manchester 
section  :  March  10th,  Annual  Dinner  at  Midland  Hotel. 

Glasgow  Technical  College  Scientific  Society.  —  March  4tb, 
paper  by  Mr.  G.  Ness,  "  Steam  Generators  and  their  Failures." 

Birmingham  Association  of  Mechanical  Encineers.— ^areh  4th, 
Ordinary  Monthly  Meeting. 

Society  of  Engineers. — March  6th,  Ordinary  General  Meeting. 

Institute  of  Marine  EriGiNEERS. — March  6tb,  8  p.m.,  Fuel  Testing. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders. — 
March  3rd,  Meeting  to  consider  the  present  Board  of  Trade  Regulations 
for  Certificated  Marine  Engineers,  and  to  suggest  certain  modifications. 
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A  VALVELESS   OIL  PUMP. 

A  valveless  oil  pump  has  recently  been  brought  out,  says 
the  Engineer  (Cleveland),  for  the  oiling  of  cylinders  and 
valves  of  steam  engines,  which  is  also  adapted  to  oiling 
the  engines  and  bearings  of  automobiles  from  one  pump. 


Fig.  1. — One-piece  Eccentric. 


Fig.  2.—  Plunger, 


By  means  of  an  angular  eccentric,  fig.  1,  and  slotted 
plunger,  fig.  2,  valves  are  entirely  done  away  with  in 
the  mechanism  of  this  pump.  The  slotted  plunger  gives  a 
certain  amount  of  spring  which  keeps  the  plunger  set  out 
against  the  barrel  and  prevents  leakage. 


Fig.  3.— Section  Showing  Plunger  on  the  Upward  Stroke. 

As  shown  in  fig.  2,  the  plunger  is  slotted  in  such  a  way 
that  on  the  down  stroke  of  the  plunger  the  inlet  port  is 
closed  and  the  outlet  opened.  Before  starting  on  the  up 
stroke  the  eccentric  turns  the  plunger,  closing  the  outlet 


Fig.  4.— Showing  Plubger  on  the  Downward  Stroke. 

and  opening  the  inlet,  fig.  3.  In  figs.  3  and  i  the  part 
A  of  the  plunger  is  broken  away  in  order  to  more  clearly 
illustrate  the  course  of  the  oil  through  the  pump  cylinder. 
On  the  up  stroke  the  oil  is  drawn  in,  and  before  starting 


.on  the  down  stroke  the  plunger  is  again  turned  by  the 
eccentric,  closing  the  inlet  and  opening  the  outlet,  fig.  4, 
so  that  the  oil  on  the  down  stroke  is  forced  out  into  the 
pipes. 

The  pump  is  driven  from  any  part  of  the  engine  by 
the  usual  ratchet  motion,  or,  for  automobile  work,  by  a 
belt  drive.  Each  pump  before  being  packed  is  tested  on 
a  2,000  lb.  hydraulic  gauge,  and  no  pump  is  shipped  which 
fails  to  register  readily  1,0001b.  The  pump  will  deliver 
the  same  volume  of  heavy  oil  as  of  light.  Many  cylinders 
may  be  oiled  from  the  one  pump,  if  desired,  as  it  is 
manufactured  with  multiple  feed  from  one  upward,  each 
pump  being  independent  of  the  others  as  to  the  quantity 
fed.  The  pump  is  manufactured  by  the  Mason-Kipp 
Manufacturing  Company,  of  Madison,  Wis. 


SCIENCE    I  IN    THE    IRON  FOUNDRY. 

An  interesting  paper  with  the  above  title  was  read  by  Mr.  J.  C. 
Stead.  F.B.S.,  F.I.E.,  before  the  Cleveland  Institution  of 
Engineers  on  February  20th.  Mr.  Stead  opened  by  declaring 
that  during  the  last  thirty  or  forty  years  metallurgists  had  been 
steadily  advancing  in  knowledge  as  to  what  was  right  and 
wrong  in  the  fundamental  principles,  particularly  in  connection 
with  the  metallurgy  of  steel.  Analysis  of  different  classes  of  metal 
castings  showed  that  there  was  great  variation  in  composition, 
but  that,  generally  speaking,  there  was  a  suitable  analysis 
for  every  class  of  casting.  By  that  lie  meant  chemical  analysis 
of  several  of  the  same  class  of  first-rate  castings  which  had 
been  proved  by  long  and  useful  service  to  be  excellent,  and  did 
not  vary  to  any  great  extent.  That  being  so,  it  should  always 
be  the  aim  of  the  ironfounder  to  build  up  by  proper  mixture  of 
metals  what  practical  experience  and  chemical  analysis  had  shown 
to  be  correct.  He  had  met  steel  blowers  who  had  maintained 
that  it  was  impossible  to  make  good  steel  from  one  brand  only. 
There  was  much  to  be  said  in  favour  of  the  old-fashioned  method 
of  mixing  metals  employed  in  the  more  carefully  conducted 
works,  in  which  a  large  number  of  brands  and  qualities  of 
iron  were  kept  in  stock,  and  were  mixed  in  the  proportion  which 
long  and  painstaking  observation  of  the  foreman  foundry-man 
had  proved  in  practice  to  give  the  very  best  results  in  each 
class  of  castings.  Indeed,  it  was  the  castings  made  by  this 
method  to  which  analyists  were  obliged  to  go  in  order  to 
ascertain  what  was  the  best  chemical  composition,  and  thus 
obtain  their  standards.  That  was  the  method  of  mixing  which 
prevailed  in  the  early  days  of  steel  making  by  the  Bessemer 
process,  and  provided  the  foreman  had  the  requisite  knowledge 
and  was  allowed  the  almost  infinite  variety  of  pig  irons  he 
demanded,  he  obtained  good  and  constant  results.  They  had 
no  knowledge  of  the  effect  of  silicon  and  sulphur,  and  they  had 
without  doubt  found  by  bitter  experience  that  no  reliance  could 
be  placed  upon  the  iron  sent  from  one  maker  only.  The  metal 
at  one  time  would  blow  far  too  hot,  at  another  time  so  cold  as 
to  set  in  the  ladle,  and  even  when  it  behaved  properly  in  the 
converter  it  would  sometimes  break  up  at  the  hammer,  and 
when  finished  be  excessively  cold-short,  variations  which  would 
naturally  be  expected  even  at  the  present  day  if  there  was  no 
analytical  control.  Considering  that  the  old-fashioned  Bessemer 
steelmakers  had  elaborated  the  only  possible  system  by  whioh 
regularity  could  be  obtained,  it  was  without  doubt  greatly 
to  their  credit.  Where  there  were  no  accurate  analyses  of  the 
iron  available,  it  was  absolutely  necessary  to  use  a  mixture  of 
many  different  brands  of  iron  to  obtain  anything  like  regularity. 
With  their  present  knowledge  they  knew  that  all  the  brands 
would  vary  at  that  time  just  as  occurred  to-day  in  different 
deliveries,  that  some  would  contain  more,  and  others  less  than 
the  normal  quantities  of  the  essential  elements,  and  that  by 
mixing  them  together  the  variations  were  thus  averaged.  Much 
had  been  written  from  time  to  time  on  the  requisite  com- 
position of  castings  for  various  purposes,  and  quite  recently 
Professor  Turner  and  Mr.  Percy  Longmuir  had  published 
several  articles,  lectures,  and  papers  on  chemical,  physical,  and 
microscopical  sides  of  foundry  practice.  It  was,  however,  in 
America  where  the  greatest  activity  prevailed  in  the  application 
of  chemical  science  to  the  foundry.  There  were  foundry-men's 
associations  in  various  parts  of  that  country,  and  a  journal 
devoted  exclusively  to  foundry  practice,  which  generally  con- 
tained reports  of  deliberations  and  discussions  of  the  societies,  as 
well  as  reviews  of  work  done  in  other  countries.  Although 
more  was  heard  of  what  was  being  done  in  the  States  tha  1 
at  home,  it  was  a  fact  that  steady  progress  was  being  made 
in  England,  Scotland,  and  Wales  which,  although  not  talked  of, 
was  nevertheless  bound  to  be  felt  on  account  of  the  better  work 
turned  out.  The  object  of  his  paper  was  to  direct  the  attention 
of  founders  and  others  to  certain  necessary  and  fundamental  con- 
ditions for  carrying  out  foundry  practice  to-day,  and  to  suggest 
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a  few  definite  lines  which  metallurgical  chemists  in  foundries 
should  follow  in  order  that  their  services  might  have  the 
maximum  value  to  both  themselves  and  their  employers. 
Those  whose  works  were  so  arranged  as  to  prevent  them  keeping 
stocks,  and  who  had  to  feed  their  cupolas  direct  from  trucks, 
should  demand  an  analysis  from  the  maker  of  each  delivery, 
and  accept  only  such  iron  as  contained  the  specified  quantity 
of  silicon,  etc.  The  great  value  of  steel  scrap  had  been  fully 
proved  by  many  founders  in  America,  and  also  in  some  works 
in  this  country.  The  manganese  in  England  and  Scotch  irons 
was  generally  higher  than  in  those  of  America.  Founders 
in  this  country  had  always  regarded  Scotch  brands  as  the  very 
best  obtainable,  and  those  were  peculiar  by  obtaining  much 
higher  manganese  than  allowed  by  American  founders.  Man- 
ganese strengthened  the  iron,  and,  if  there  was  not  too  much  of 
it.  might  be  advantageous. 


LLOYD'S    REGISTER    OF    BRITISH  AND 
FOREIGN  SHIPPING. 

Statistical   Tables   for  1904. 


Vessels  added  to,  and  removed  from,  the  Register  of  the 
United  Kingdom  during  190  4- 
The  total  addition  of  steam  tonnage  during  the  year  has 
been  1,080,148-tons  gross,  and  of  sailing  tonnage  34,255 
tons  gross,  or  in  all  1,114,403  tons  gross. 

About  94  per  cent  of  the  tonnage  added  to  the  Register 
consists  of  new  vessels,  nearly  all  built  in  the  United 
Kingdom.  The  largest  items  among  the  other  additions 
to  the  Register  are  those  of  vessels  transferred  from  foreign 
countries  and  from  British  colonies  to  the  United  Kingdom. 
These  together  amount  to  60,475  tons,  or  about  5  4  per 
cent  of  the  total. 

The  gross  deduction  of  steam  tonnage  from  the  Register 
amounts  to  504,228  tons,  and  of  sailing  tonnage  to  106,422 
tons,  or  in  all  to  610,650  tons.  About  38  per  cent  of' the 
steam  tonnage  and  52  per  cent  of  the  sailing  tonnage, 
included  in  these  figures,  have  been  removed  on  account  of 
loss,  breaking  up,  dismantling,  etc.  It  should  be  noted 
that  in  the  returns  of  the  Registrar-General  of  Shipping 
(from  which  the  table  is  compiled)  wrecks,  etc.,  are  included 
according  to  the  months  in  which  they  were  respectively 
reported  to  him,  and  not,  as  in  Lloyd's  Register  Wreck 
Returns,  according  to  the  dates  at  which  they  occurred. 

The  tonnage  transferred  to  foreigners  during  1904 
amounts  to  323,175  tons.  The  steam  tonnage  deducted  on 
this  account  is  276,059  tons,  and  the  sailing  tonnage  47,116 
tons,  or  about  55  per  cent  and  44  per  cent  respectively  of 
the  gross  deductions  in  each  case.  The  total  slightly 
exceeds  the  similar  figures  for  1902  and  H)0'3,  but  is,Cwith 
these  exceptions,  the  smallest  reported  for  this  item'  since 

1894,  the  annual  excess  in  the  years  1895  to  1901  varyin-- 
from  16,000  tons  in  1896  to  286,000  tons  in  1899.  The 
returns  show  that  92,251  tons  have  been  transferred  to 
Japan  and  42,137  tons  to  Norway  within  the  year  under 
review.  Among  other  countries  which  have  acquired  a 
considerable  amount  of  tonnage  from  the  United  Kingdom 
may  be  mentioned  Germany  (41,457  tons),  Italy  (30  507 
tom\  and  France  (21,993  tons).  In  the  main  the  vessels 
which  are  transferred  to  foreigners  are  not  of  very  recent 
construction.  Tables  which  are  included  in  the  Registrar- 
General's  returns  indicate  that  about  17  per  cent  of  the 
tonnage  removed  from  the  Register  because  of  foreign 
transfer  was  built  before  1880,  35  per  cent  before  1885, 
55  per  cent  before  1890,  and  about  80  per  cent  before 

1895.  In  addition  to  the  tonnage  transferred  to  foreigners, 
37,464  tons  have  been  transferred  to  British  colonies  during 
1904,  as  compared  with  62,907  tons  in  1903,  and  32,603 
tons  in  1902.  It  will  be  understood  that  new  vessels  built 
in  the  United  Kingdom  directly  for  colonial  and  foreign 
owners  are  not  included  in  these  returns.  On  the  whole, 
firing  1904,  the  steamers  on  the  Official  Register  of  the 
United  Kingdom  have  increased  by  249  vessels  and  575,920 
tons,  while  sailine:  vessels  have  decreased  by  121  vessels 
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and  72,167  tons.  The  total  number  of  vessels  on  the 
Register  has  therefore  increased  by  128,  and  the  total 
tonnage  by  503,753  tons,  during  the  year. 


Net  Additions  or  Removals. 


Year. 

Steam. 

■„fff  ■  ;  

Total. 

 ■  

- 

No.  Tons, 

No. 

Tons. 

No.  Tons. 

1895   

+  116  +  251,489 

-  318 

-  112,770 

-  202  +  138,710 

1806   

+  144  +  289,981 

-  342 

-  138,173 

-  19S  +  151,808 

1897   

+   68  +  159,057 

-  358 

-  150,430 

-  290  +  8,627 

1898   

+  245  +  415,108 

-  344 

-  205,815 

-    00  +  209,293 

1899 

+  194  +  520,402 

-  389 

-  140,537 

-  195  +  379,S65 

1900   

+  179  +  444,770 

-  389 

-  158,292 

-  210  +  2S6.47S 

1901  

+  270  +  634,961 

-  202 

-  113,016 

+   77  +  571,045 

1902   

+  324  +  787,748 

-  123 

-  44,394 

+  201  +  743,354 

1903   

+  319  +  500,108 

-  113 

-  83,179 

+  206  +  416,020 

1004   

+  249  +  575,920 

-  121 

-  72,167 

-t  128  +  503,753 

It  may  be  added  that  the  vessels  ou  the  Register  of  the 
United  Kingdom  on  the  31st  December,  1904,  were  approxi- 
mately as  follows  : — 

Steam        10,371  vessels  of  14,346,629  tons  gross. 

Sailing...  10,209        „  1,935,186 


Total...  20,580        „  16,281,815 


New  Vessels  Classed  by  Lloyd's  Register  dining  1904- 

During  1904,  617  new  vessels,  of  1,157,224  tons,  have 
been  classed  by  Lloyd's  Register.  Of  these  vessels,  577, 
of  1,142,287  tons,  are  steamers  and  40,  of  14,937  tons, 
are  sailing  vessels.  Practically  all  the  tonnage  classed  has 
been  built  of  steel. 

Sailing  tonnage,  which  formed  25  per  cent  of  the  total 
tonnage  classed  in  1891,  30  per  cent  in  1892,  only  between 
1  and  2  per  cent  in  each  of  the  years  1899  to  1901,  5' 7 
per  cent  in  1902,  and  41  per  cent  in  1903,  has  again  fallen 
to  about  1*3  per  cent  of  the  total  classed  in  1904. 

Among  the  vessels  classed  during  the  year — besides 
passenger  and  cargo  vessels  of  ordinary  types — are  two 
vessels  fitted  with  steam  turbines,  one  fishery  cruiser  for 
the  Canadian  Government,  four  steamers  to  carry  oil  in 
bulk,  eight  steamers  (including  three  of  the  four  just 
mentioned)  fitted  to  burn  liquid  fuel,  29  yachts,  97  steam 
fishing  vessels  (principally  trawlers),  23  tugs,  coasting  and 
river  vessels,  dredgers,  barges,  etc. 

The  average  size  of  the  steamers  classed  during  the  past 
year  is  about  1,980  tons,  and  of  sailing  vessels  about  373 
tons.  Excluding  vessels  under  200  tons,  in  order  to  avoid 
the  diminution  caused  by  yachts,  trawlers,  etc.,  the  com- 
parative averages  for  the  past  few  years  stand  as  follows ; 


1904. 

1903. 

1902. 

1901. 

1900. 

189J. 

1 

1S98.  1897. 

: 

1896. 

1S95. 

1804. 

Steam  . . 

2,428 

2,452 

2,733 

2,906 

2,706 

2,807 

2,634  2,452 

2,555 

2,647 



2,21!) 

Sail  .... 

805 

1,518 

2,018 

2,551 

1,580 

1,612 

1,441  1,741 

1,826 

1,607 

1,SI6 

During  1904,  34  steamers  of  over  5,000  tons  each  have 
been  classed,  as  compared  with  13  in  1892,  24  in  1897, 
61  in  1900,  47  in  1901,  59  in  1902,  and  40  in  1903.  Of 
these  34,  four  belong  to  the  United  States  of  America, 
two  each  to  Austria-Hungary,  France,  Italy,  and  Japan, 
one  each  to  Germany  and  Russia,  and  the  remaining  20  to 
the  United  Kingdom.  The  largest  steamers  included  in 
the  return  are  the  Minnesota  (20,718  tons),  Manchuria  and 
Mongolia  (each  of  13,639  tons),  Kenilworth  Castle  (12,975 
tons),  and  Macedonia  (10,512  tons).  The  first-named  three 
steamers  have  been  built  in  the  United  States  of  America, 
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where  they  are  also  owned.  Only  two  sailing  vessels  of 
over  2,000  tons  have  been  classed  in  1904. 

Of  the  tonnage  classed  during  the  year,  958,897  tons,  or  83 
per  cent,  have  been  built  in  the  United  Kingdom.  Among 
foreign  countries,  the  United  States  of  America,  Germany, 
Italy,  Norway,  and  Holland  have  contributed  the  largest 
amount  of  tonnage. 

The  return  includes  a  statement  showing  the  countries 


for  which  the  vessels  have  been  built:  782,122  tons,  or 
(>7  5  per  cent,  have  been  built  for  the  United  Kingdom, 
and  375,102  tons,  or  32'5  per  cent,  for  other  countries. 
Among  the  latter,  the  United  States  of  America  leads  with 
62,423  tons;  Norway  has  46,265  tons;  Germany,  43,699 
tons;  Austria-Hungary,  42,031  tons;  British  Colonies, 
24,360  tons;  France,  24,261  tons;  Denmark,  23,551  tons; 
and  Italy,  21,420  tons. 


TABLE  showing  the  Number,  Gross  Tonnage,  and  Description  of  Vessels  ADDED  TO  THE  REGISTER 

of  the  United  Kingdom  during  the  year  1904. 

{Prepared  from  information  supplied  by  the  Registrar-General  of  Shipping.) 


A. — New  Vessels  Built  in  the  United  Kingdom. 


1904. 


Month  in  which  registered. 


January   

February   

March   

April  

May   

June   

July    ... 

August  

September 

October  

November  

December  

Total 


Steam. 

Sail. 

Grand 

Steel. 

Iron. 

Wood  and 
composite. 

Totals. 

Steel. 

Iron. 

Wood  and 
composite. 

Totals. 

Totals. 

No. 

Tons. 

No. 

Tons 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Terns. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

41 

84,525 

1 

133 

8 

150 

45 

81,808 

3 

427 

G 

273 

9 

700 

54 

85,008 

47 

95,177 

3' 

171 

50 

95,348 

3,644 

10 

414 

15 

4,05S 

60 

99,406 

40 

69,399 

5 

421 

45 

69.S20 

0 

1,240 

15 

851 

21 

2,001 

66 

-  71,011 

46 

70,936 

4 

267 

00 

S0.203 

1 

137 

17 

1,191 

18 

1,328 

6S 

81,531 

41 

90,050 

7 

361 

48 

90,411 

7 

2,604 

IS 

679 

25 

3,333 

73 

03,744 

46 

91,268 

7 

400 

53 

91,668 

2 

87 

12 

636 

14 

723 

67 

92,391 

36 

77,766 

2 

*  354 

7 

301 

45 

78,481 

3 

587 

18 

1,040 

21 

1,636 

66 

80,117 

42 

64,988 

1 

170 

4 

143 

47 

65,301 

6 

1,572 

17 

736 

23 

2,308 

70 

67,609 

50 

110,204 

1 

170 

3 

200 

54 

110,574 

3 

637 

11 

618  . 

14 

1,255 

6S 

111,S29 

5D 

118,516 

5 

313 

64 

118,820 

5 

836 

17 

1,060 

22 

1,896 

86 

120,725 

40 

74,230 

2 

102 

42 

74,332 

3 

719 

8 

439 

11 

1,158 

03 

70,490 

31 

60,265 

2 

7,2 

33 

60',337 

7 

2,626 

12 

680 

10 

3,306 

02 

63,643 

510 

1,010,324 

5 

827 

52 

2,961 

576 

1,020,112 

51 

15,166 

161 

8,626 

212 

23,792 

788 

1,043,904 

B. — Other  Vessels  Added  to  the  Register. 


Steam. 

Sail.                           '      .  »• 

Grand 
Totals. 

1904. 

Steel. 

Iron. 

Wood  and 
composite. 

Totals. 

Steel. 

Iron. 

Wood  and 
composite. 

Totals. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

New  vessels  built  abroad  .... 
Other   vessels   bought  from 

9 
12 
6 

3,221 
33,024 
14,237 
90 

6 

7,016 

2 

550 

9 
20 

6 

3,221 
40,590 
14,237 
273 

7 
1 

1,228 
22 

1 

731 

2 
15 

122 
1,965 
828 

9 
17 

1,350 
2,718 
2,030 

18 

37 

4,571 
43,308 
17,167 
467 

Transferred      from  British 

1 

2,102 

3 

4 

10 

Converted  from  sail  to  steam 

1 

3 

183 

4 

1 

194 

1 

194 

5 

3 

309 

3 

309 

1 

9 

143 

2 

109 

3 

252 

6 

561 

6 

365 

4 

295 

15 

746 

25 

1,406 

642 

52 

2,377 

61 

3,019 

86 

4,425 

34 

50,937 

13 

7,620 

20 

1,479 

67 

60,036 

19 

4.137 

2 

925 

74 

5,401 

95 

10,463 

162 

70,499 

Summary. 


1904. 

Steel 

Iron. 

Wood  and  Composite. 

Totals. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Total   

553 
70 

1,067,261 
19,303 

18 

2 

8,447 
925 

72 
235 

4,440 

14,027 

643 
307 

1,080,143 
34,255 

623 

1,086,561 

20 

9,372 

307 

18,467 

050 

1,114,403 
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To  BOOK  BUYERS  and  LIBRARIANS 

"•IIIIIIIIIMIIIIIIIIIIIIItllllllllllllll!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIn>"~ 

QVER  2,000  VOLUMES  have  been  sold  by 
us  on  our  Instalment-purchase  System. 
We  will  PROCURE  ANY  BOOK  or  number  of 
books,  Technical  or  otherwise,  and  forward 
such  to  any  approved  British  address  on 
receipt  of  deposit  of  5s.  in  the  £,  and  the 
balance  by  instalments  as  may  be  arranged. 


OUR  ENGINEER'S  LIRRARY 

of  various  books  has  been  sent,  on  receipt  of 
5s.  deposit,  to  readers  in  practically  all  the 
large  towns  and  districts  of  this  country,  and 
to  public  libraries,  societies,  and  clubs. 


OUR  SECRETAIRE  ROOKCASE 

is  still  being  sent,  on  receipt  of  6s.  deposit, 
to  readers  in  various  parts  of  England.  This 
greatly  admired  and  most  useful  piece  of 
home  or  office  Furniture  cannot  be  purchased 
elsewhere  at  our  price,  In  consequence  of 
the  special  terms  we  have  made  by  ordering 
large  quantities  from  the  makers. 


FOR  PARTICULARS  ADDRESS— 

The  Manager,  "Engineers'  Gazette" 

359,    STRAND,  LONDON. 


THE  TRUE  AND  FIRST  INVENTOR. 

Evert  patent  that  is  granted  in  this  country  is  supposed 
to  be  based  upon  an  application  made  either  alone  by  the 
"  true  and  first  inventor,"  or  by  the  inventor  associated 
with  one  or  more  persons  or  a  company,  whose  name  or 
names  will  appear  as  the  joint  patentees  of  that  which  is 
described  in  the  specification. 

To  engineering  firms  particularly,  it  is  frequently  a 
matter  of  some  difficulty  to  determine  precisely  where  the 
instructions  from  a  principal  may  be  considered  to  end 
and  original  invention  on  the  part  of  an  assistant  to  begin. 
From  a  want  of  clear  definition  as  to  that  which  constitutes 
an  invention  considerable  misunderstanding  has  arisen  in 
the  past,  and  will  doubtless  arise  in  the  future,  in  that 
which  may  be  the  respective  interests  of  those  jointly 
concerned  in  developing  an  invention  that  is  to  become 
subsequently  the  subject  matter  of  a  patent. 

It  may  in  general  terms,  however,  be  taken  for  granted 
that  the  principal  of  a  firm  employs  a  draughtsman  because 
of  his  skill  in  designing  in  the  same  way  that  he  employs 
a  mechanic,  in  consequence  of  his  greater  or  less  skill  in 
the  particular  branch  of  the  trade  in  which  he  has  been 
trained.    As  a  consequence  of  this,  when  instructions  are 
given  by  a   principal   concerning  an  idea   that  he  has 
been  contemplating  and  which  may  be  immature,  such 
instructions  would  be  given  either  to  the  draughtsman  or 
to  the  mechanic  for  the  purpose  of  the  skill  which  each  is 
supposed  to  possess  being  adapted  and  applied  to  develop 
the  embryo  notions  or  invention  which  the  principal  as 
author  has  devised  or  originated.    There  can  be  no  question 
that  an  invention  developed  upon  the  lines  that  necessitated 
no  particular  originality,  or  that  involved  nothing  more 
than  the  utilisation  of  the  skill  of  the  trained  man  to  carry 
out  the  instructions  of -the  principal,  would  be  the  outcome 
of  the  instructions  from  the  principal,  and  he  would  conse- 
quently and  in  fact  be  the  "  true  and  first  inventor."  If, 
on  the  other  hand,  a  common  difficulty  has  been  known  to 
all,  and  this  difficulty  has  been  the  object  of  thought  of 
many  persons  concerned,  the  mere  belief  or  bare  idea  that 
a   certain   method   or   arrangement   will   overcome  this 
difficulty  may  very  possibly  be  the  subject  of  thought  on 
the  part  of  more  than  one  mind  at  a  time,  and  no  invention 
would  be  the  outcome  therefrom.     The  mind,  however, 
that  first  follows  up  the  train  of  thought  by  devising  and 
giving  form  to  the  abstract  idea  would  be  that  of  the 
person  who  might  subsequently  claim  to  be  the  "  true  and 
first  inventor"  of  that  which  was  thus  produced  by  him, 
and  he  would  be  entitled  to  consider  that  the  mere  author 
of  the  original  thought  upon  which  he  had  worked  had 
really  no  part  or  share  in  producing  the  combination  or 
material  elements  of  the  particular  apparatus  that  he  had 
devised  for  accomplishing  the  end  in  view. 


332 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Sjiccijications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  ivill  be  found  under  the  list  of  "Recently  Completed 
Specifications,'  published  each  week  in  this  Journal,  when  a  print  of  any  Siiccification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C. ;  13,  Temple  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

3530  8.     STEPHAN     (Constant     Daudy-Mailliard,  France). 

Haymaking  machine.* 

3531  S.  STEPHAN.    Machine  for  scattering,  swathing,  cock- 

ing, and  uncocking  hay.* 

3584  V.  MONIQUET.    Cleaning  and  cutting  open  grains. 

3654  \V.  BIRTWISLE.    Ridging  and  drill  ploughs. 

3712  J.  B.  SMITH.    Drilling  and  digging  machines. 

3812  F.  PARKES.    Spade  and  analogous  handles. 

3896  C.  GLENDAY.    Automatically  weighing  grain,  etc. 

3949  J.  C.  SELLARS.    Structures  for  horticultural  purposes. 


Arms  and  Ammunition. 

3725    A.  MUSKER.    Production  of  pressed  or  solidified  gun- 
cotton  blocks  from  the  loose  or  open  state. 
3739    J.  BEDFORD.    Compound  armour  plates.* 
3789    THE    MARQUIS     ROBERTS     IMPERI  ALL  New 
explosive. 

3804    A.  T.  BUCKHAM.    Gun  carriages  or  mountings. 
3921    AY.  H.  HARVEY.    Armour-piercing  projectiles. 
3970    F.    KRUPP     AKT.-GES.       Brake     mechanism  for 
ordnance.* 


Bottles,  Glass,  &c. 

3177    J.  M.  HICKS.    Securing  sealing  caps  on  vessels.* 

3535    E.  J.  TREWEN.    Bottle  for  gaseous  liquids. 

3547    W.  J.  GEORGE.    Lettering  and  marking  bottles. 

3633    H.  W.  AUSTIN.    Non-refilhxble  bottle. 

3870    J.  SPITTAL,  jun.    Stoppering  of  bottles. 

3879    A.  WHITAKER  and  F.  NICHOLSON.    Glass  and  other 

chimneys,  globes,  shades,  and  reflectors  for  lamps 

and  gas  jets. 

3906    J.  Y.  JOHNSON  (The  firm  of  W.  C.  Heraens,  Germany). 
Quartz  glass* 

3915    G.  T.  LOVELAND.    Trimming  and  sealing  the  corks 
of  bottles. 

3930    H.    H.    LAKE    (Heyl    and    Patterson  Incorporated, 

U.S.A.).    Conveying  glass  ware.* 
3947    N.  H.  IRVING  and  B.  RUBIN.    Non-refillable  bottles. 
3967    E.    HENTSCHEL.      Preventing    bottles    from  being 

refilled. 


Building  and  Construction. 

3451    A.  OPPENHEIMER.    Footways,  gangways,  or  bridges. 

3496    W.  SOWRAY.    Preventing  down  draught  in  chimneys. 

3513  H.  GAGON  and  M.  N.  BROWN.  Combined  window- 
screen  and  weather  strip.* 

3543    W.  WARNER.    Presses  for  paving  blocks. 

3558  C.  P.  SHOWELL.  Window  casement  opening 
mechanism. 

3575    W.  JOHNSON.    Window  sashes. 

3619  H.  COLLOSEUS.  Manufacture  of  cement  from  furnace 
slag.* 

3634    E.  J.  KIS.    Moulding  machine  for  cement  blocks. 
3648    G.  G.  WRIGHT.    Chimney  stack  flues. 
3686    A.  MAN  (W.  Man,  Denmark).    Blocks  for  floor  paving. 
3693    R.  V.  NETLEY  and  W.  T.  P.  TAYLOR  (trading  as 

Netley  and  Taylor).    Chimney  pots. 
3760    TONKS  LTD.  and  C.  NAYLOR.      Floor  hinges  for 

swing  doors. 
3812    F.  E.  HEWITT.    Window  stay. 

3823    G.   B.  HUNTER  and  W.  M.  WEBSTER.  Movable 

stages  for  building  purposes. 
3924    A.  C.  MULLER.    Moulding  wallstones,  etc. 
8951    \Y.  HARDING,  jun.      Fixiug  round  and  square  down 

pipes  to  walls. 


3969    E.  ROSENTHAL.    Manufacture  of  coping  stones  with 

spikes,  for  walls. 
3992    W.  ROHL.    Jointless  paving. 


Chemistry  and  Photography. 

3450  W.  G.  MOORE.  Filtering  and  rinsing  waste  ;<nd  spent 
acid  and  acid  solution. 

3473  KODAK   LTD.    (W.  J.   Maddox,    U.S.A.).  Printing 

photographs. 

3474  KODAK  LTD.  (H.  Le  B.  Gray,  U.S.A.).  Photographic 

film  cartridges. 
3489    J.  DAVENPORT.    Cutting  photographic  paper. 
3497    O.  IMRAY.      New   dye    stuffs    from  dye  stuffs  of  the 

oxazine  class.* 

3583  G.  WILKES  and  A.  J.  LESSON.  Magazine  photo- 
graphic cameras. 

3602  R.  W.  JAMES  (R.  Roth,  Austria).  Rapid  cooling  of 
fluid  soaps. 

3639  J.  M.  ROKES.  Automatic  plate  washer  and  draining 
rack. 

3675    A.  ELLIOTT.    Printing  photographs. 
3692    O.  IMRAY.    Sulphurised  dyestuffs. 
3705    A.  R.  WILSON.    Preservation  of  organic  substances. 
3758    A.  H.  CLARK.    Loading  photographic  cameras  with  dry 
plates  in  daylight. 

3819  J.  Y.  JOHNSON  (The  Badische  Anilin  &  Soda  Fabrik, 

Germany).  Compounds  of  the  anthracene  series  and 
of  colouring  matters  therefrom. 

3820  J.  Y.   JOHNSON   (H.  Floersterling  and  H.  Philipp. 

U.S.A.).  Preparation  of  alkali  peroxides  for  use  in 
the  obtainment  of  oxygen  ga&. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

3690    W.  HENDERSON  and  W.  RICHARDS.  Calculating 

apparatus.* 

3696    A.  G.  MACCALLOCH.    Cash  register  and  tills. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

3483    H.  E.  MITCHELL.    Cycle  clips. 
3534    F.  P.  CANDY.    Driving  belts  for  motor  cycles. 
3548    H.    G.   DAVIES.      Forward   iug  for  connecting*  and 
adjusting  handle  bars  to  cycles. 

3579  J.  A.  ROBINSON.    Cycle  brake. 

3580  G.  LE  B.  SMITH.      Adjusting  device  for  chairs  of 

cycles. 

3611    W.  C.   BARKER.      Spring  wheels  for   cycles,  motor 

cycles,  cars,  etc. 
3665    T.  B.  G.  LUMSDEN.      Acetylene  gas  generators  for 

cycle  lamps. 
3782    K.  WOLNY.  Bicycles. 


Electrical. 

3479    F.    MORGAN.    Electrical    communications  with  trains 
whilst  the  same  are  in  motion. 

3510  LAND  and   SEEKABELWERKE  AKTIENGESELL- 

SCHAFT.  Preventing  the  overcharging  of  electric 
cables.* 

3511  LAND  and   SEEKABELWERKE  AKTIENGESELL- 

SCHAFT.  Preventing  overcharging  in  electric 
cables.* 

3525    K.  BIRKELAND.    Producing  electric  re-action  in  gases 
by  electric  arcs.* 
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3538  J.  REED.  Sectional  system  for  third  or  electrified  rail 
on  electric  railways. 

3553  .F.  EENDEE.    Fuse-heads  for  electric  blasting.* 

3554  F.  RENDER.    Detonator  fuses  for  electric  blasting.* 
3560    W.  MORRISON   and   C.  C.  BULKLEY.  Secondary 

battery.* 

3562  A".  ECKSTEIN  and  A.  E.  ANGOLD.  Electric  arc 
lamps. 

3573  A.  W.  SELATER.  Electrical  means  for  starting  prime 
mover  for  generating  electric  current. 

3591  A.  ARTOM.  Transmission  of  electrical  energy  through 
space  for  the  purpose  of  wireless  telegraphy.* 

3604  R.  J.  J.  SWAN.  Prepayment  attachments  lor  electri- 
city meters. 

3614  C.  E.  FRANCE.  Trolley  heads  employed  in  electric 
traction. 

3616    E.  F.  MAY  and  P.  H.  BASTIE.      Fuses  for  electric 

current  circuits. 
3688    C.  H.  WHITTIN GTON .    Electric  clasp  stop  motions.* 
3706    BASTIAN    METER  CO.  LTD.,  A.  E.  SALISBURY, 

C.  O.  -BASTIAN,  and  G.  CALVERT.  Electrolytic 

meters. 

3719    D.  B.  SELKIRK,  W.  W.  SCOTT,  and  W.  COUSIN. 

X-rays  and  high-frequency  apparatus. 
3726    A.  E.  PATRICK.    Electric  wires. 
3759    V.  C.  BADIOS.    Electrical  railway  signal. 
3762    W.  E.  BARTON.    Electrical  circuit  breaker  mechanism. 
3784    H.  A.  CUTMORE.      Wireless  telegraph  detectors  and 

telephone  electrophone  and  like  receivers. 

3795  J.  STONE  &  CO.  LTD.,  and  J.  R.  QUAIN.  Electric 

lighting  of  railway  and  tramway  carriages. 

3796  J."  STONE  &  CO.  LTD.,  and  J.  R.  QUAIN.  Accumu- 

lator batteries. 

3814  H.  LEITNER.    Accumulator  cells. 

3815  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Electric  potential 
indicators. 

3816  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Gearing  for  power 
operated  electric  switches. 
3855    E.  S.  W.  MOORE  and  W.  B.  BENNETT.  Starting, 
reversing,    accelerating,    and    stopping    of  electric 
motors. 

3857    W.  FAIR  WEATHER  (Diehl  Manufacturing  Co.,  U.S.A.) 

Controlling  devices  for  electric  motors. 
3867    R.  LOMAX  and  J.  TOMLINSON.    Electrical  apparatus 

for  automatically  controlling  the  pressure  of  steam  in 

boilers. 

3877  O.  I  MR  AY  (J.  Piutsch,  Germany).  Electric  incan- 
descent reading  lamp. 

3885    J.  HENSLEY.    Electric  trolley  harps.* 

3894    E.  V.  GRATYE.    Accumulator  plate.* 

3899  W.  KOSTERMANN.  Motor  meters  for  continuous  and 
alternating  electric  currents. 

3912  J.  R.  CRAWFORD.    Filaments  for  incandescing  electric 

lamps. 

3913  C.   TURCHI.      Enabling    telephone    and  telegraphic 

messages  to  be  transmitted  over  the  same  line. 
3918    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Electric  fans. 
3957    G.   HILL.    Automatic  ignition  of  gas  by  an  electric 

current.* 

3968    H.  J.  BROWN.    Electricity  meters. 

3978  R.  BLESSIN.    Electrical  alarm  contacts  for  door  locks. 

3979  B.  J.  JONES.  Supporting  devices  for  electric  conductor.* 
3994    J.  J.  BATE.    Electrical  troughs,  conduits,  or  the  like. 


Engineering  and  Mechanical. 

3454    A.  MUNRO.    Centre  punches. 

3456    J.  F.  BENNETT,    J.    MARTIN,    and    W.  PLATTS. 
Buffers. 

3*75    P.  DECOR.    Rotary  engines.* 

3481    C.  H.  WINN.    Hoists,  particularly  applicable  for  die 

stamping  or  the  like. 
3484    R.  BUROW.    Grip  wrench. 

3487   H.  H.  RIGGIN,  G.  A.  PATTON,  and  J.  T.  PATTON. 
Wrench. 

3195    SIR  W.  G.  ARMSTRONG  and  WHITWORTH.  Heating 

compressed  air  for  motive  power  and  torpedoes. 
3502    J.  W.  T.  CADETT.    Pneumatic  friction  clutches  for  the 

transmission  gearing  of  motor  road  vehicles. 
3505    L.  E.  HERMANN.    Apparatus  for  use  with  circular 

saws  for  short  lengths  of  wood. 
3519    E.  BECKERT.    Riveting  small  hinge,  pins,  pivots,  etc.* 
3540    T.  J.  RIDGE.    Change  gear  for  motor  cars. 
3551    J.   W.  GLOVER.       Improved   machinery   for  driving, 

hauling,  etc. 
3557    G.  GLOSSOP.    Jamb-thread  lock  nut. 


3561  W.  FAIR  WEATHER.  Machine  for  wire-bound  box 
blanks.* 

3576    L.  C.  KOHLER.    Brake  operating  means.* 

3587    C.  E.  CHALLIS.    Wire  gauze,  screens,  etc. 

3590    P.  GARCION.    Utilising  wave  and  tide  motion.* 

3699    F.  RITTMEYER.    Indicating  water  level  at  a  distance. 

3606  SIEMENS    BROS.    &    CO.    LTD.,  and  H.  BERRY. 

Bearings* 

3607  A.  VOGT.    Converting  the  chemical  energy  of  fuel  into 

the  kinetic  energy  of  a  moving  fluid. 

3608  H.  CROSSLEY.    Variable  speed  gear. 

3610  SIEMENS  and  HALSKE  AKT.-GES.  Tools  for  work- 
ing wood,  metal,  and  stone.* 

3626  H.  C.  TRYON.    Pipe  couplings. 

3627  H.  GILARDONI  and  H.  LERICKE.    Speed  gear.* 

3628  W.   B.  HARRISON   and   D.   O.  CASTLE.  Storage 

elevators.* 

3637    M.  BRAUN.    Motor  regulating  device.* 
3644  ST.  EWING  and  J.  J.  METGE.      Machinery  for  fuel 
briquettes. 

3859  H.  LISTER.    Indicating  and  controlling  the  speed  of 

steam  turbines. 
3661    R.  RICHARDSON.    Air  compressors.* 
3668    G.  A.  MUSSBAUM.    Elastic  fluid  turbines. 

3670  THE  ROMANOFF  SYNDICATE  LTD.  (Hippilyte  de 

Romanoff,  France).    Wood-shaping  presses. 

3671  The  MANOFF  (LONDON)  SYNDICATE  LTD.  (H.  de 

Romanoff,  France).    Ball  bearings. 
3684    E.  MICHAEL.    Pumping  engine  improvements.* 
3687    A.  W.  JONES  and  J.  S.  HOLMES.    Double  compression 

spiral  adjustable  spring. 
3689    H.  W.  H.  HILBY.    Hawse  pipes. 

3691    C.  D.  ABEL  (Siemens  and  Halske  Akt.-Ges.,  Germany). 

Mechanically-operated  machinery.* 
3695    T.  W.  HILL.    Burrs  and  rivets. 

3697  R.  M.  A.  B.  MUNRO.  Controlling  devices  for  motor 
cars. 

3699    W.  TAPPER.  Grabs. 

3701    D.  ROBERTS  and  C.  JAMES.    Chain-grate  stokers. 
3710    H.  P.  S.  WISE  and  B.  BOATE.    Variable  speed  gear. 
3732    W.  YOUDAN  and  J.  TINSLEY.    Supporting  colliery 
cages  in  case  of  accidents. 

3744  A.  W.  KNIGHT.    Rivets  and  washers. 

3745  M.  McDICKEN.    Coal  tipping  machines. 

3756  W.  H.  HOLLIER.  Combination  riveter  and  extractor 
and  punch  for  detachable  treads  of  motor  tyres. 

3764    W.  B.  THOMPSON.  Governors. 

3770    J.  CRAIG.    Obtaining  motive  power. 

3773    J.  HENSLEY.    Lubricators  for  trolley  wheels.* 

3776    F.  W.  LEEVERS.    Stop  and  through  way  valves. 

3781    C.  GOERG,  jun.,  and  L.  CHRIST.    Rock  drills.* 

3785    L.  SlLCOTT.    Tuyere  iron.* 

3788    P.  KRUSE.    Cam  testing  machines* 

3790  L.  ZAMBONI,  R.  H.  BOWEN,  and  THE  AMERICAN 
PULLEY  CO.    Pulley  frames. 

3798  G.  A.  GOODSON.  Galvanising,  tinning,  or  plating  wire 
and  other  metallic  bodies.* 

3800  A.  V.  DOWNTON.    Stranding  machine. 

3801  A.  V.  DOWNTON.    Stranding  or  bearing  up  machine. 

3805  F.    J.    MASSE Y   (Massey-Harris   Co.,    Ltd.,  Canada). 

Centrifugal  liquid  separators.* 

3806  J.  TREADWELL.    Briquette  press.* 

3807  W.  G.  A.  BIJL.    Riveting  machines.* 

3810  G.  A.  FURNESS.    Brake  or  retarding  mechanism. 

3811  C.  BRYANT.    Link,  hook,  coupling,  or  connection.* 
3813    P.  TURNER.    Scrapers  for  roller  mills.* 

3818    W.  HEFFLIN.    Brake  mechanism* 

3824  F.  McD.  LEAVITT.  Mechanism  for  utilising  a  gyro- 
scope to  control  other  apparatus.* 

3833  J.  WOOD.      Preventing  overwinding  at  collieries  and 

minis. 

3834  G.  LEVY-LAJEUNESSE.    Joining  of  hollow  bodies  of 

different  degrees  of  hardness.* 
3837    R.  F.  L.  SMITH.    Riddle  or  sieve  for  the  purpose  of 

separating  nails  in  various  lengths  and  gauges. 
3840    C.  DAVIES.    Haulage  clip. 

3850    A.  CLARK.    Variable  speed  gear  for  motor  cars,  etc. 
3856    H.  LUCAS  and  W.  H.  EDWARDS.    Flexible  metallic 
tubing. 

3860  J.  C.  COLTMAN,  E.  E.  COLTMAN,  and  C.  HERVEY. 

Automatic  self-feed  attachment  to  drilling  machines 

and  ratchet  braces. 
3883    J.  CORBETT  and  F.  B.  KILPATRICK.  Pumps.* 
3886    J.  H.  WYNN.    Adjustable  spanners.* 

3891  A.  HUNT.    Mixing  machines. 

3892  W.  R.  SMITH.    Elastic  fluid  turbines. 

3893  F.  O.  NILSSON  and  J.  A.  JONSON.  Distributing 

devices  for  centrifugal  separators.* 
3897    R.  M.  G.  KNIGHT,  J.  E.  P.  GRENFELL,  and  E.  W. 

PERRING.    "Charges  of  power  or  speed"  gears. 
3910    J.  SMITH  and  H.  HUMPHREYS.    Variable  speed  gear. 
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3916  W.  P.  THOMPSON  (C.  L.  Scoville,  U.S.A.).  Check 
valves. 

3919  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).  Automatic  carrier 
systems. 

3922  W.  H.  JOHNSON.  Portable  turntables  for  motors  cars, 
etc. 

3932  W.  C.  CULLITON.  Dumping  apparatus  tor  unloading 
railway  cars.* 

3941  W.  G.  HARRISON  and  T.  WORRALL.  Locks  and 
latches. 

3959    J.  PARKER.    Steam  scurfing  bar. 

3961    A.  H.  MOORHOUSE.    Screw-down  valves.* 

3974    SIR  W.  G.  ARMSTRONG,  WHITWORTH,  &  CO.  LTD. 

and  R.  WRIGHT.    Valves  for  hydraulic  cylinders.* 

3984  H.  G.  FEATHERBY.  Converting  rotary  into  recipro- 
cating motion. 

3989  H.  LENTZ.  Distributing  mechanism  for  thermic 
turbines.* 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

3515    A.  WILLIAM  DE  VAL.    Sparking  plug.* 

3536    J.  G.  H.  BATCHELOR.    Using  explosive  mixtures  in 

internal  combustion  motors. 
3569    J.  SOUTHALL.    Internal  combustion  engine. 
3591    L.  BOULEZ.    Sparking  plug.* 
3613    A.  WESTMACOTT.  Carburetters. 

3643    R.  McGOWN.    Starters  for  internal  combustion  engines 

using  oil  or  gaseous  fuel. 
3683    R.  F.  DICKERSON.    Induced  draught  deatomiser  for 

supplying  explosive  mixture  to  internal  combustion 

engines. 

3722    W.  H.  PORTER.    Gas  engines  giving  an  impulse  every 
stroke. 

3787    P.  RIORDAN.      Cooling  jackets  for  the  cylinders  of 
petrol  and  other  explosion  engines. 

3829  J.   A.   COLE.    Electrical  ignition  devices  for  internal 

combustion  engines. 

3830  J.  A.  COLE.    Electrical  ignition   devices  for  internal 

combustion  engines. 
3908    T.  J.  CROKER.    Internal  combustion  engines. 
3944    R.  KENNEDY.    Utilising  exhaust  gases  from  internal 

combustion  engines. 


Engines,  Steam. 

3545  E.  MACKAY.    Indicator  for  steam,  gas,  or  other  engine. 

3822  A.  C.  E.  RATEAU.    Governing  steam  engines.* 

3977  H.  LENTZ.    Fluid  pressure  turbines.* 

3985  H.  LENTZ.    Fluid  pressure  turbines.* 

3986  H.  LENTZ.    Fluid  pressure  turbines.* 

3987  H.  LENTZ.    Fluid  pressure  turbines.* 

3988  H.  LENTZ.    Steam  locomotives.* 


Pood  Products- 

3544    J.  HOBSON.    Beer  pumps. 

3609    C.  DAWNS.    Making  cattle  food. 

3645  A.  J.  LEHMANN.  Preserving  and  thawing  of  meat, 
etc. 

3674    F.  L.  TEMPLEMAN.    Binding  rolled  meat,  etc. 
3827    J.  ROBIN-LANGLOIS.    Machines  for  the  manufacture 
of  sugar. 

3848  J.  F.  MATHESON.  Moulding  and  retaining  hams  in 
desired  shape  while  being  cooked. 

3964  J.  DRUMMOND.  Cutting  or  shredding  fruits  and  vege- 
tables. 

3972  V.  SCHUTYE.  Production  of  crystals  from  sugar 
solutions.* 


•    Furniture  and  Domestic. 

3470    O.  HINCHLIFFE.    Joints  and  connections  for  bedsteads. 
3526    S.  BIENER.    Adjustable  table  to  be  placed  on  a  bed- 
stead. 

3529    H.  BRUST  and  O.  EZOLD.    Tray  for  beer  glasses* 
3666    L.  LABOCETTA.    Can  opener.* 

3678    J.  SWARBRICK.    Granulating  apparatus  for  salt  for 
household  use. 

3700    W.  P.  THOMPSON  (T.  D.  Taylor,  U.S.A.).  Marking 

machines  for  laundry  work. 
3709    J.  B.  SMITH.    Combined  talon  fork. 
3713    THE  SANDILANDS-PEASGOOD  CO.  LTD.,  and  H. 

SANDILANDS.    Rest  for  spoons. 


3720    E.  PASHBY,  jun.    Protecting  the  hand  when  cutting 

slices  of  bacon  from  the  piece. 
3731    F.  COAKLEY.    Slip  or  case  for  pillows,  bolsters,  and 

cushions. 

3736  H.  HEAP  and  T.  BRIERLEY.  Folding  scats  for  out- 
door use. 

3741  G.  D.  LACEY  (trading  as  The  White  Band  Chemical 
Co.).    Corking  glass  tubes. 

3749  J.  J.  JAMES  (trading  as  Dutson  &  Co.).    Curtain  and 

like  rods. 

3750  R.  L.  RICHARDSON.    Combined  stand  for  jam  puts, 

with  a  holder  for  the  spoon  or  like  article. 
3763    A.  G.  GRICE.    Soap  tablets. 
3774    F.  PROCTOR.    Hair  brushes. 
3809    A.  WEINTRAUD.    Sweeping  floors  and  carpets. 

3851  H.  WALSH.    Outdoor  seats. 

3852  J.  T.  WALKER.    Clothes  racks. 
3884    J.  H.  FRANKLIN.  Chairs.* 

3888    J.  SOWERBY.    Cinder  separator  for  fireside  purposes.* 
3960    F.  G.  FAULKNER.      Stone  ware  and  like  washing 
jowls  or  pans. 

3963  E.  WILDER.  Tables  used  as  dining  and  billiard  table. 
3981    H.  U.  ALCOCK.    Convertible  billiard  and  dining  tables.* 

Hardware. 

3467    D.   GILLIES.    Manufacture  of  eyes  for  the  hooks  oi 

moulding  boxes. 
3471    C.  E.  HADLOW.    Spiral  pin  buttons. 
3517    A.  G.  BOULT  (J.  H.  W.  Gebler,  Germany).  Enamelled 

vessel  manufacture.* 
3592    A.  EDWARD  and  J.  EATON.  Horseshoe. 
3603    MONTE  CALLOW.    Safety  pins. 
3635    A.  ANDERSON.    Improved  hooks. 

3767  D.  O.  MOODY.    Safety  pins. 

3768  W.  J.  JONES.  Saucepans. 
3817    A.  WILLIAMS.    Safety  razors* 
3859    E.  WOODS.    Trays  for  tobacco  ash. 

3881  J.  M.  CAIRNS.  Air-tight  caps  or  covers  for  preserve 
jars.* 

Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

3457  THE  RICHMOND  GAS  STOVE  AND  METERS  CO. 
LTD.,  and  W.  H.  SHERBURN.    Gas  fires. 

3476  A.  V.  MANIACHI.  Stove  for  heating  flat  irons  for 
laundries,  etc.* 

3482    H.  W.  HANWELL.    Pendant  lamps  and  the  like. 

3507    J.    BARTLETT.    Automatic  acetylene  gas  lamps. 

3509    E.  F.  GRIFFIN  and  F.  J.  COX.    Gas  production. 

3527  W.  NEUMANN,  A.  FRANKE,  and  R.  EDER.  Auto- 
matic time  switch  for  gas  light.* 

3549  F.  E.  WENGER.  Supplementary  addition  to  incan- 
descent gas  burners. 

3566    M.  J.  ADAMS.  Radiators. 

3574    J.    CLELAND   and   J.   C.  STEWART.      Holders  for 

acetylene  gas. 
3588    T.  R.  WAITE.    Acetylene  gas  generator. 
3623    E.  SCHERWIN.    Inverted  incandescent  burners* 
3651    C.  J.  SUTTON  and  J.  RUDD.    Inverted  gas  mantle 

holder. 

3660  E.  A.  HAILWOOD  and  P.  S.  JENNINGS.  Brushes 
for  miner's  safety  lamp.* 

3669  C.  HENKE.  Producing  an  insulating  and  heat  retain- 
ing medium.* 

3682    S.  and  J.  CHANDLER  and  J.  H.  SOLOMON.  Safety 

four-way  bye-pass  valve. 
3740    J.  T.  STEWART.    Construction  of  induced  air  heater. 
3766    J.  G.  GRANT.    Burners  for  incandescent  gas  lighting. 

3779  A.  W.   BREWTNALL.      Apparatus  for  heating  and 

cooling. 

3780  J.  BRUNSCHWYLER.    Acetylene  gas  burners.* 
3S76    O  IMRAY    (J.   Pintsch,  Germany).    Inverted  incan- 
descent lamps. 

3880  C.  LEEDS  LTD.  and  E.  AUSTIN.  Gas  governor  or 
regulator.* 

3923    A.  J.  BOULT  (La  Societe  Japy  Freres  &  Co.,  France). 

Automatic  gas  lighting  and  extinguishing  apparatus.* 
3928    M.  NEGAL.    Inverted  incandescent  gas  fittings.* 
3958    K.  M.  MITCHELL.    Platforms  used  in  charging  and 

discharging  retorts  in  gas  benches.* 

Jewellery,  Clocks,  and  Music. 

(Including  Phonographs,  etc.) 

3455  G.  W.  CORDOCK.  Reproducers  for  phonographs  and 
gramophones. 

3503  F.  A.  RICHTER.  Cases  for  sound  reproducing  and 
recording  apparatus.* 
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3532    T.  C.  MICHLETHWAIT.    Music  stand  and  turner. 
3612    N.  P.  JENSEN.    Music  leaf  turner.* 
3663    J.  HODCRAFT.    Music  stand. 

3734  J.  LAMPERE.    Divisible  upright  manually  or  meehani- 

ealiy  operated  piano.* 

3735  J.  LAMPERE.    Stop  cover  for  manually  or  mechanically 

operated  musical  instruments.* 
3752    E.  E.  MAXTED.    Reading  and  teaching  music. 
3754    .T.  HILL.    Notation  and  keyboard  for  pianofortes,  etc. 
3943    F.  W.  LAMBERT.    Trinket,  jewel,  and  other  boxes  and 

cases. 

3966  W.  TAYLOR.  Sound  reproducing  discs  for  phono- 
graphs and  the  like. 

Leather  Goods,  including  Machinery. 

3506    E.  J.  EVANS.    Featherless  insole  boot. 

3539    C.  P.  HORTON.    Protection  of  boot  and  shoe  heels. 

3559    W.  J.  ROBINSON.    Water  and  damp-proof  lining  for 

boots  and  shoes.* 
3570    W.  C.  BAMKIN.    Finishing  machine  for  finishing  boots 

and  shoes. 

3702    J.  W.  RICHARDS.    Side  saddles.* 

3729  P.  T.  BARLOW  and  F.  BR OCKLE HURST.  Boot  and 
shoe  protectors. 

3793  J.  GOULDBOURN  and  THE  BRITISH  UNITED 
SHOE  MACHINERY  CO.  LTD.  Machines  for 
making  heels  for  boots  and  shoes. 

3862  A.  E.  LOWENTHAL.    Legging  fastenings. 

3863  A.    E.    LOWENTHAL    and    F.    STAITE.  Legging 

fastenings. 

3909  J.  DILLEY  and  W.  DILLEY.  Pulling-over  machines 
for  use  in  the  manufacture  of  boots  and  shoes. 


Medical. 

3480  BERNARDON  &  CO.  Effacing  or  expunging  wrinkles. 
3703    O.  WILD.    Hygienic  spittoons.* 

3715  W.  GARDNER.  Enamelling  the  teeth  which  will  arrest 
decay  and  also  prevent  decay  from  re-occurring  with- 
out using  instruments  on  the  tooth. 

3802    F.  E.  COE.    Powder  for  dental  purposes. 

3835    M.  H.  DONSTON.    Administration  of  anaesthetic. 

3868  E.  GRIFFITHS.  Speculum  for  use  in  operations  on 
the  ear. 

3878  S.  OPPENHEIMER.  Hearing  apparatus  for  persons 
with  impaired  hearing. 


Metallurgy. 

(Ineludiny  Rolling,  Drawing,  Casting,  etc.) 

3650  S.  B.  HALCOMB.  Heating  metals  for  rolling,  draw- 
ing, etc. 

3657    S.  B.  HALCOMB,  P.  McG.  J.  AINLEY,  and  W.  O. 

CARRID  (care  of  Messrs.  Sanderson  Bros.  &  New- 
bould  Ltd.).    Rolling  of  metals. 

3680  A.  H.  PEHRSON.  Production  of  bars,  tubes,  rods, 
etc.,  from  melted  metal.*1 

3700    P.  KUHNE.    Concrete  steel  construction.* 

3887  A.  SEITER.  Oxadising  single  surfaces  of  articles  manu- 
factured from  doubled  or  tripled  steel  plates.* 


Optical,  Mathematical,  etc.,  Instruments- 

3618    J.  SWIFT.    Mechanical  stage  for  microscope. 
3903    W.    OTTWAY.    Optical  illuminating   device  for  tele- 
scopes, etc. 

3934  E.  A.  CHAPMAN.  Field  and  opera  glasses,  monocular 
and  binocular. 

3983  W.  P.  THOMPSON  (E.  Cornwall-Cook,  Australia).  Bell- 
sounding  instrument  for  punching,  classifying,  and 
recording  tickets. 

3991  THE  DENTAL  MANUFACTURING  CO.  LTD.  and 
R.  N.  LE  CRON.  Pyrometers. 

3998  W.  H.  EVERSON.  Apparatus  applicable  to  optical 
lanterns  or  like  instruments  for  producing  stereo- 
scopic effects  in  projected  pictures. 


Printing  and  Typewriting. 

3491    G.  G.  WILLIAMS    and  FELIX   McW.  WILLIAMS. 

Automatic  feed  mechanism  for  printing  presses.* 
3617    H.  H.  LAKE.    Printing  machines.* 

3761    R.  W.  JAMES  (E.  S.  Swift,  U.S.A.).    Computing  and 
printing  machine.* 
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-3849    T.  M.  THOMAS.  Typewriters. 

3864  E.  J.  LEE  and  M.  LEE.  Printing  upon  velvet,  etc., 
and  applicable  for  printing  upon  metals,  earthen- 
ware, and  porcelain,  etc. 


Railways  and  Tramways. 

3446  E.  P.  KILLEN.  Binding  and  locking  in  proper  position 
the  ends  of  steel  rails  of  the  permanent  way  of 
railways. 

3463    J.  SIMPSON.    Signalling  on  railways. 

3490    H.  DRIVER.    Controlling  railway  carriage  doors. 

3514    W.  SKELTON  and    H.    DE  JERSEY  CHUDLEIGH. 

Railway  signalling. 
3521    G.  PELLIZONI.    Fenders  for  tram  cars.* 
3523    J.  G.  ROBINSON.    Railway  vehicle  steps. 
3555"   M.  ROBINSON  and  J.  DODD.      Cast  iron  or  steel 

supports  for  tramway  pavements. 

3567  J.  J.  MUNRO  and  T.  COMMON.    Improved  form  of 

ordinary  signals. 

3568  J.  STEWART.    Trolley  change  guide  for  electric  trams. 
3630    E.  E.  COOK.    Radial  trucks  for  tramway  vehicles.* 
3642    L.    BARON,    F.    T.    BIRTWISTLE,    and    W.  H. 

SPENCER.    Sand  valve  for  tramways,  railways,  etc. 
3653    C.  H.  ELLIS  and  E.  BURGOYNE.    Railway  signalling. 
3694    V.  S.  RAVEN.    Signalling  apparatus  for  railways. 
3742    E.  B.  KILLEN  and  G.  BRAND.    Railway  wagon  and 

carriage  coupling. 
3747    J.  M.  MARTIN.    Dry  seats  for  tramway  cars,  etc. 
3775    J.  ARMITAGE.    Locking  and  unlocking  the  doors  of 

a  railway  train  simultaneously. 
3847    C.     WILLCOCKS,     S.     BROOMHEAD,     and  W. 

RICHARDSON.    Tram-car  seats. 
3866    W.  N.  BOCQUET.    Blast  pipes  for  steam  locomotive 

engines. 

3871  J.  HUNTER.    Weather  shield  for  protection  of  drivers 

of  tramway  cars  and  motor  cars,  etc. 

3872  H.  GREEN.    Axle  boxes  of  railway  and  tramway  roll- 

ing stock.* 

3933    J.  J.  LINXWEILER.    Railway  ambulance. 

3938    S.  CHAMBERS.    Railway  and  tramway  crossing  places. 


Sanitation- 

(Including  Building  and\Hardware.) 

3615    F.  G.  JONES.    Cistern  disinfecting  device. 

3757    A.  ARTINGSTALL  and  F.  KENNEDY.    Refuse  bins 

and  doors  therefor. 
3846    W.  COWLEY.    Sanitary  corner  plate. 
3917    D.  BLANKSTONE.    Flushing  apparatus. 
3996    R.  W.  BRAHAM.    Gully  traps. 


Shipbuilding  and  Navigation. 

3466    F.  T.  EDGECOMBE.    Steering  and  manoeuvring  ships. 
3524    G.  M.  HARROWAY  and  W.  DIXON.    Ships'  construc- 
tion.* 

3622    W.  C.  FORBES.      Distance  and  course  recorders  for 
ships.* 

3676  J.  E.  ILBERY.    Sockets  for  distress  signal  at  sea. 

3677  C.  P.  C.  STAPLETON.    Apparatus  for  night  signalling 

at  sea. 

3679    J.  HOLT.    Screw  propellers  for  ships  and  launches. 

3685    C.  COLEATTT.    Ships'  telegraphs.* 

3723    J.  P.  BARKER.    Coaling  ships  at  sea. 

3821    A.  C.   E.   RATEAU.    Propulsion  of  screw  steamers.* 

3841    HOSKINS  &  SEWELL  LTD.  and  C.  JOHNSON,  jun. 

Ships'  and  analogous  berths. 
3875    A.  WESTMACOTT.    Safety  hooks  for  marine  or  other 

purposes. 

3937    C.  GREENHALGH.    Screw  propeller  for  turning  ships. 
3962    H.  E.  GRIFFITHS.    Stockless  and  other  anchors.* 
3975    D.  F.  MACDONALD.      Construction  of  sailing  boats 
and  yachts.* 

3990    A.  DUFAUX  and  H.  DUFAUX.    Aero-plane  machines 
for  aerial  navigation  purposes. 


Spinning,  Weaving,  and  Allied  Trades. 

3498    E.   PARUSZEWSKI.       Manufacture  of  knotted  pild 
fabrics.* 

3516    E.   G.   SCOTT.       Preparing  cotton  for  spinning  and 

weaving  purposes. 
3552    O.  DREY.    Knives  for  cutting  weft  pile  fabrics.* 
3624    W.  H.  ARNOLD,  jun.    Manufacture  of  textile  fabrics.* 
3636    W.  LENGWEILER.    Ring  spinning  machines. 
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3638  THE  BKADFOED  DYEES'  ASSOCIATION.  Treat- 
ing cotton. 

3718    W.  HOLMES.    Preparations  and  dyeing  of  wool,  yarns, 

tops,  or  other  textile  fabrics. 
3727    F.  PICK.    Healds  for  warp  stop  motions  for  looms  for 

weaving. 

3730  C.  A.  HANITZSCH.  Production  of  effects  or  designs 
upon  the  surface  of  paper  and  textile  fabrics. 

3737  FB ANKENBUBG  &  SONS  LTD.  and  J.  FEANKEN- 

BUBG.    Proofing  yams. 

3738  E.  C.  LIVESEY.    Warp  stop  motions  for  looms. 

3797    E.   SUMNEE  and  W.  PICKEKING.      Obtaining  the 

fibre  from  fibre-yielding  plants. 
3803    A.   INGLESON.      Guiding  means   for  the  thread  in 

worsted  spinning  frames.* 
3826    A.  NEILSON.    Threading  needles* 
3869    F.  PICK.    Warp  stop  motions  for  looms  for  weaving. 

3873  T.  J.  BIEKIN,  E.  L.  BIEKIN,  and  C.  W.  BIEKIN 

(E.  Malhere,  ^L.  Malhere,  and  A.  Malhere,  France). 
Jacquards. 

3874  T.  J.  BIEKIN,   E.  L.    BIEKIN,  and  C.  W.  BIEKIN 

(E.  Malhere,  L.  Malhere,  and  A.  Malhere,  France). 
Lace  and  bi'aided  or  plaited  fabrics. 

3905    J.  H.  LEE.    Spinning  or  trolling  fishing  tackle. 

3980    J.  SEEL  and  E.  LEACH.    Flats  or  flat  carding  engines. 

3993  C.  GEIESEMANN.  Quadrant  or  apparatus  for  use  as 
guide  in  cutting  out  men's  and  women's  garments. 

3997  C.  GEBTJHE.  Braiding  machines  for  making  orna- 
mental fabric  or  lace.* 


Stationery  and  Paper. 

3500  J.  C.  GONSALUES.    Supplying  writing  pens  with  ink. 

3501  C.  CHIVEES.    Book  binding. 

3518  SOCIETE  JEAN  BAEDET  and  CIE.  Sealing  device 
for  use  in  connection  with  journals  and  jmmphlets.* 

3537    P.  C.  BTJEGESS.    Pen  ejecting  penholder. 

3556  G.  GLEDHILL.  Spring  having  a  claw  attached  for 
the  extraction  of  pen  nibs. 

3563    T.  E.  WATSON.    Picture  post  card. 

3640    G.  C.  ANDEESON.    Price  tickets  and  show  cards. 

3652    M.  J.  FLEMING.  Envelopes. 

3704    F.  LINDNEE.    Pictorial  post-card  albums. 

3799  O.  IMEAY  (K.  Franz,  Germany).  Process  for  the 
manufacture  of  marbled  paper. 

3914    P.  VILLAIN.    Postal  envelopes. 

3946  J.  S.  DOWNING.  Supports  for  books,  magazines,  and 
newspapers,  etc. 


Steam  Boilers  and  Fittings. 

3469    J.  M.  McCLELLON.    Water-tube  boilers* 

3472    E.  C.  VILLIEES  and  W.  H.  SMITH.    Steam  generators.* 

3594    H.  H.  LAKE  (J.  J.  Boyce,  U.S.A.).    Tube  plates  for 

steam  generators.* 
3581    W.  H.  LONGSDOEF  and  F.  E.  JOEDAN.  Steam 

generator  and  other  furnaces 
3621    H.  WEENLAND.    Boiler  tube  cleaner.* 
3926    E.  EBEEHAEDT.    Fire-tube  boilers.* 


Toys,  Games,  and  Sport. 

3448    P.  J.  JACKSON  and  A.  T.  J.  CUTMOEE.    Toy  for 

using  as  a  game  of  skill. 
3459    C.  H.  HEANE.    Fishing  reels. 

3464  A.  TEMPLE  and  J.  TEMPLE.  Apparatus  for  use  in 
connection  with  the  starting  arrangements  on  race 
courses. 

3485    J.  H.  WINSLOW.    Golf  bags. 

3508    F.  H.  JUEY.    Combined  toy  and  walking  stick. 

3528    A.  VOGELSANG.    Shooting  marbles.* 

3564  T.  T.  FEASEE.  Puzzle. 

3565  E.  SIMPSON.    Golf  clubs. 

3578    M.    APENSHLAK.      Plated  wire  cane    for  military 

riding,  hunting,  or  walking. 
3631    A.  G.  BEESEMAN  and  T.   PETEESON.  Artificial 

bait  for  fishing. 
3647    T.  G.  PABKINSON.    Table  game. 

3649  J.  M.  WINCH.  Portable  travelling  chess  or  draught 
board. 

3655    E.  D.  B.  STEEL.    Golf  club. 

3658    W.  WASS  and  C.  W.  MITCHELL.    Spinning  top. 
3714    H.  J.  SNELL.    Mechanically  fitted  cue  tip  for  billiard 

3743    E.  A.  SANGUINET.    Toy  pistol.* 

3831  W.  J.  EICH.  Game. 

3832  J.  EMBLEN  and  G.  EMBLEN.  Pigeon  racing  traps. 
3995    W.  WHITEHEAD.    Books,  pictures,  maps,  or  apparatus 

applicable  for  the  instruction  and  amusement  of 
cliildren  or  for  advertising  purposes. 


Tyres. 

3460    II .  BELL  and  P.  L.  EENOUF.    Air  containing  tyres. 
3486    L.  WOLLMEESHAUSEE.    Spring  tube  tyre. 
3191    W.  S.  SMITH  and  A.  D.  SHUTEE.    Tyres  for  cycles, 
etc. 

3499    F.  A.  SIEBEELING.    Eims  for  elastic  tyres.* 

3522    A.  G.  SPENCEE.      Wheels  and  elastic  tyres  for  use 

therewith. 
3541    T.  COOKE.    Tyres  for  vehicles. 

3572    C.  JOLY  and  B.  BOUCHEE.    Non-skidding  and  like 

tyres  for  wheels. 
3598    A.  G.  LAVENTINE  and  J.  E.  McNELL AN.  Inflating 

rubber  tyres. 

3673  T.  SPENCEE  and  SPENCEE'S  DOVETAIL  HEELS 
LTD.    Non-slipping  treads  or  surfaces. 

3733  E.  LEIGH.  Constructing  tyres  for  motor  cars  and 
cycles,  etc. 

3765    W.  LANGMU1E.    Wireless  tyres  for  vehicles.* 
3771    L.  T.  CLACK.    Pneumatic  tyre  for  cycles,  etc,. 
3777    J.  E.  M.  JONES.    Eesilient  tyres  for  vehicle  wheels. 
3792    S.  W.  COELTON.    Pneumatic  tyres. 
3.^38    W.  H.  HOLLIEE.      Semi-solid  'resilient  non-skidding 

vehicle  tyre. 
3843    G.  STTJBBS.    Elastic  tyres  for  vehicles. 
3846    W.  SOLLOES.    Tyres  for  motor  cars. 
3889    J.  W.  T.  CADETT.    Protecting  pneumatic  tyres  from 

puncture. 

3904    W.  G.  WAED.    Tyres  for  vehicle  wheels. 

3950    B.  BEOOKS.    Armoured  treads  for  pneumatic  tyres. 

3954    A.  -S.  DEUIFF.    Metallic  ridged  pneumatic  tyre. 


Vehicles,  Wheels,  etc. 

3462  C.  E.  HAEEISON.  Folding  heads  or  hoods  of  carriages 
and  motor  cars. 

3520    F.  DE  SALAMANIA.      Sounding  the  horns  of  auto- 
mobile vehicles. 
3546    W.  MANSON.    Constructing  carriage  wheels. 
3667    E.  S.  BEYANT.    Wheel  rims* 
3716    F.    WESTWOOD.  Velocipedes. 

3724    A.  DUNHILL.    Observation  device  for  motor  cars. 
3772    A.    H.   EOCHFOET.    Protective  coverings  for  vehicle 
wheels.* 

3861  J.  M.  LAW  and  N.  C.  F.  JOCHUMSEN.  Automatic 
safety  brake  for  mail  carts  and  the  like. 

3865  C>  E.  PUBNELL.  Locking  the  wheels  of  perambu- 
lators, mail  carts,  etc. 

3911    J.  H.  K.  McCOLLUM.    Wheel  rims  for  pneumatic  tyres. 

3920    THE   BEITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Flue  construction 
for  self-propelled  vehicles. 

3925    A.  MAES.    Suspension  springs  for  motor  vehicles.* 

3939  THE   EYENIELD   ENGINE   CO.   LTD.   and  E.  E. 

BAGULEY.    Change  speed  gear  of  motor  vehicles. 

3940  THE   EYKNIELD  ENGINE  CO.   LTD.  and    E.  E. 

BAGULEY.    Transmission  gear  of  motor  vehicles. 
3953    C.  W.  SIDDLE.    Variable  speed  gears  or  motions. 
3973    AV.  M.  BOWEON.    Driving  mechanism. 
3982    J.  J.  MANN.    Motor  cars. 

Wearing  Apparel. 

3461    J.  HUNTEE.    Capless  tram  wheel. 

3488  W.  JONES.  Tie-supporting  device  for  use  with  double 
collars. 

3492    J.  FELLHEIMEE.    Corset  covers.* 

3585    W.  A.  HILDYAED.    Fasteners  for  necklets,  belts,  etc. 

3697  H.  FEEYBEEGEE  and  THE  FIEM  OF   STEUB  & 

SCHMAEZ.    Skirt  holder  and  dress  shortener. 
3620    E.  HADDAN  (E.  L.  Scott,  U.S.A.).    Securing  hats  on 
the  head. 

3656  W.  S.  TUENEE.  Expanding  bracelet. 
3681    O.   TACKE.    Interchangeable  button.* 

3698  E.  F.  ALLINITT.    Button  hole  tape. 

3721    W.  SIMPSON  and  SIMPSON  &  SONS  LTD.  Cabinet 

presses  for  garments. 
3751    C.  COHEN.    Cloth  caps.  ; 

3755  J.  A.  GAUNT  and  J.  GAUNT  (care  of  the  Ventilated 
Collar  Band  Co.).  Continuous  cased  whalebone 
substitutes  for  use  in  ladies'  dresses. 

3778  E.  T.  EAELY  and  W.  A.  CLAEKE.  Bow  or  tic 
retainer. 

3786    F.  E.  WILKINS.    Steels  for  use  with  corsets,  etc. 

3791  C.  A.  H.  BAlLY.  Gloves,  gauntlets,  and  similar  hand 
coverings  or  protectors. 

3825  W.  EASTMAN  and  H.  KESTON.  Pressing  and  finish- 
ing off  the  shoulders  and  adjacent  parts  of  outer 
garments  such  as  coats, 
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3828    W.  ELMS-LESTER.  Hats. 
3907    E.  SUSSENS.  Hairpins. 
3945    C.  COHEN.    Cloth  caps. 

3976  W.  H.  BLACKBURN  and  E.  HOULDGATE.  Knitted 
undergarments  such  as  combinations,  drawers,  and 
the  like. 


Miscellaneous, 

3444  S.  M.  LEVI  and  C.  M.  LEVI.    Locket  or  box  for  a 

mirror,  portrait,  and  postage  stamps. 

3445  S.  M.  LEVI  and  C.  M.  LEVI.    Sovereign  purse,  postage 

stamp  holder,  and  match  box  combined. 
3447    H.  A.  L.  WORSLEY.  Advertiser. 
:>l  li)    T.  FROGGATT.    Handcuffs  and  padlocks. 

3452  C.  J.  PRINGLE.    Swab  for  the  counters  of  bars. 

3453  T.  WOODHOUSE  and  W.  SCOTT.  Lacing  machines. 
3458    W.  MOSS.    Iron  arrangement  to  elevate  the  head  line 

attached  to  trawl  otter  boards. 
3465    J.  REID.    Scraper  for  tobacco  pipes. 
3468    J.  MEAR  and  L.  W.  PALMER.    Tobacco  pipe* 
3478    F.  W.  SCHROEDER.    Buckles  for  harness  belts. 
3493    H.  S.  SAMUEL.    Wind  and  weather  guards  for  motor 

ox  other  vehicles. 
3512    C.  S.   SCHMIDT.    Fly  catcher  or  trap.* 
3533    A.  W.  TURNER  and  W.  A.  TURNER.    Extracting  gold 

from  sea  water. 
3542    J.  OXTON.  Stillage. 

3550    G.  E.  ASPREY.    Stamp  box  and  damper  combined. 
3571    C.  C.  ROTHWELL.    India-rubber  hot-water  bottles. 
3577    F.  KUEOTNER.    Securing  umbrellas,  etc.,  to  tables. 
3582    D.  APPLETON.  Filter. 

3586  A.  BACHMANN,  W.  G.  CRACKNELL  and  E.  PAR- 
SHAW.    Sun  hood. 

3589    A.  W.  KING  and  THE  ADVERTISING  MIRROR  CO. 

LTD.  Special  flux  to  enable  ordinary  solder  to  be 
used  for  soldering  aluminium.* 

3593    H.  H.  LAKE.    Manufacture  of  lasts.* 

3595  SIMON  SCHLENGEN.    Filling  apparatus  for  liquids.* 

3596  J.  K.  (nee  Schonfeldt).    Tailors'  irons.* 

3600  S.  T.  MOWBRAY.    Illuminated  signs. 

3601  S.  T.  MOWBRAY.    Illuminated  signs. 

3605    SIEMENS  BROS.  &  CO.  LTD.  (Siemens  and  Halske 
Akt.-Gas.,  Germany).    Strainers  for  water  meters.* 
3625    S.  P.  JOVANOVIC.    Cigar  rest.* 

3629    G.  C.  MARKS  (Marine  Construction  Co.,  U.S.A.).  Sand 

blast  for  cleaning  purposes.* 
3632    A.  W.  COULTER.    Sovereign  cases. 
3641    J.  M.  WINCH.    Portable  packing  roll. 
3646    F.  WOOD  and  MORITY  BACKNER.    Tipping  the  ends 

of  self-lighting  cigarettes. 
3662    A.  WINSER.    Running  targets. 
3664    A.  G.  LEIGH.  Sprinklers. 

3672    R.  COOPER  and  O.  P.  MACFARLANE.  Exhibiting 

views,  advertisements,  etc. 
3707    B.  LEVEY.    Carriage  rugs. 
3711    J.  B.  SMITH.    Vent  pegs. 

3717  H.  GOODMAN.  Sliding  and  self-opening  ladder  for 
fire  escape. 

3728    A.  BELLAMY  and  A.  LEIGH.    Decorative  distempers. 

3746    G.   FERGUSON.  Syphons. 

3748    J.  H.  SUTHERLAND.    Tobacco  pipes. 

3753    J.  ABRAHAMS  and  W.  DAVAN.    Protection  cage  for 

birds  and  live  stock. 
3769    J.  UDALL.    Black  board.* 
3783    H.  DAVIS.  Trunks. 

3794    F.  H.  VAN  HOUTEN.    Dough  dividers.* 

3808    S.  C.  WOOTTON  and  A.  II.  WOOTTON.      Dies  for 

manufacturing  cardboard  boxes  and  lids. 
3836    F.  SCHRODER.  Leads* 
3839    C.  SHOWELL.    Cigar  ash  receptacles. 
3845    J.  HORTON.    Baking  ovens  of  the  steam  tube  type. 

3853  J.  RHODES.    Ash  and  wind  guard  on  holder  for  cigars. 

3854  C.  H.  PARKER.    Attachment  for  tobacco  pipes. 
3858    A.  E.  SCOTT.    Kacsorin  for  the  hair. 

3882    W.   KIRKPATRICK.      Chair  litter  for  military  and 

other  purposes. 
3890    C.  A.  DEAL.    Meat  tenderers.* 
3895    A.  Mcl.  POAVELL.    Pipes  for  smokers. 
3898    J.  S.  McGIEHAN.    Non-pickable  package  box. 

3900  F.  W.  FURNESS.    Nesting  device  for  the  deposit  and 

securement  of  eggs.* 

3901  C.  RUSS.    Clearing  blacking  and  polishing  boots  and 

shoes.* 

3902  IT.  GILMOUR  and  S.  MORGAN.    Wooden  or  similar 

structures,  particularly  drawing  boards  and  sign 
boards. 

3927    E.  ALBERT.    Hollow  bodies. 

392!)  J.  FICHEFET.  Facing  of  banks,  batters,  slopes,  and 
the  like.* 


3931    R.  HADDAN  (M.  Slabet,  Spain).    Liquid  balances.* 

3935  F.  GRIMES.    Pneumatic  walking  boat. 

3936  W.  H.  HALL.    Tobacco  pipe. 

3942    F.  J.  BLAQUIERE.    Apparatus  for  attaching  to  pipes 

used  for  tobacco  smoking  purposes. 
3948    C.  CHANDLER.    Fastenings  for  locket  and  the  like 

pendants. 

3952    C.  D.  GARBUTT  and  R.  CARTER.    Wedge  for  tighten- 
ing windows. 

3955  J.  FIDDES  and  J.  F.  WATT.    Automatic  fire  alarums, 

also  applicable  to  sprinklers. 

3956  H.   HOGG.    Mouse  traps. 

3965    H.  G.   T.   GLAZEBROOK.      Holding  the  aprons  of 

omnibus  and  like  seats. 
3971    C.  CROSSLAND.    Cinder  sifting  buckets. 

3999  H.  M.  LINDEN  and  WEDEKIND  &  CO.  Advertising- 

devices. 

4000  J.  A.  GEORGE.    Shield  for  corns  or  bunions.* 


Messes'.  Vickees  have  received  an  order  from  the  Admiralty 
to  build  ten  submarines  of  a  large  and  more  formidable  type, 
for  which  provision  is  made  in  the  current  estimates.  These 
vessels  will  be  more  easily  submerged,  and  will  have  a  greater 
speed  than  those  built  up  to  the  present. 

The  machinery  trials  of  the  cruiser  Amethyst,  which  is 
engined  on  the  Parsons  steam  turbine  principle,  have  been 
eminently  satisfactory.  She  attained  a  maximum  .speed  of 
23  63  knots,  compared  with  22  34  made  by  the  other  ships  of 
her  class,  none  of  which,  however,  are  fitted  with  steam 
turbines. 

The  sighting  of  the  centres  of  shafting  on  the  battleship 
Hibeinia,  building  at  Devonport,  is  to  take  place  the  first  week 
in  March.  Immediately  this  is  concluded,  boring  machinery 
will  be  fixed  in  position,  and  the  turning  of  the  shaft  tubes 
and  brackets  proceeded  with.  The  Hibernia's  machinery  is 
to  be  of  the  same  type  as  that  of  the  King  Edward  VII.,  the 
contractors  being  Messrs.  Harland  and  Wolff. 

An  important  development  in  the  use  of  submarine  boats  in 
the  British  Navy  will  shortly  be  made,  and  a  large  number 
of  engineer  officers  are  specialising  in  the  knowledge  of  their 
machinery,  and  the  general  details  of  their  functions.  The 
periscope  is  receiving  special  attention,  as  it  is  considered  that 
it  is  capable  of  being  made  more  effective  in  steering.  It  is 
generally  considered  that  a  substantial  grant  will  be  included 
in  the  forthcoming  Navy  Esticates  for  pursuing  the  experiments 
and  developing  the  use  of  submarines. 

An  important  change  in  the  class  of  ship  to  be  used  as 
depots  for  destroyers  has  been  ordered  by  the  Admiralty. 
About  a  year  ago  two  old  ironclads  were  fitted  up  as  per» 
manent  floating  repair  ships  for  the  destroyers.  One,  the 
Erebus,  was  stationed  at  Portland,  and  the  other,  the  Fis- 
gard,  at  Felixstowe,  the  idea  being  that  instead  of  the 
destroyers  belonging  to  the  instructional  flotillas  returning  to 
the  dockyards  for  minor  repairs,  these  should  be  made  good  by 
the  staff  in  the  repairing  ships.  The  Admiralty  are  dissatisfied 
with  the  arrangement.  The  Fisgard  and  Erebus  are  to  be 
paid  off,  and  the  former  sold  out  of  the  service,  while  the 
Erebus  is  to  be  replaced  by  the  obsolete  armoured  cruiser 
Imperieuse,  which  will  be  re-named  Sapphire  II.,  her  head- 
quarters being  Portland.  On  being  relieved,  the  Erebus  will 
be  sent  to  Portsmouth  to  serve  as  a  workshop  for  the  boy 
artificers. 

The  report  of  the  steam  trials  at  sea  of  the  China  Squadron 
is  just  to  hand,  and  on  the  eight  hours'  run  every  ship  did 
well,  exceeding  the  official  contract  speeds,  although  most  of 
the  vessels  have  been  three  or  four  years  in  commission.  The 
best  cruiser  speed  was  got  with  the  Amphitrite,  built  by 
Vickers,  which  attained  a  mean  on  her  eight  hours'  sea  trial 
of  2139  knots,  as  compared  with  the  designed  speed  of  20  75 
knots.  Next  comes  the  Andromeda,  a  dockyard-built  ship, 
engined  by  Hawthorn,  Leslie,  and  Co.,  which  steamed  20T 
knots,  only  015  miles  below  the  contract  rate.  Of  battleships 
the  Vengeance,  also  a  Vickers  ship,  takes  first  place,  with  a 
speed  on  the  eight  hours'  set  trial  now  of  19T0,  against  the 
designed  speed  of  18'25  knots.  The  other  ships  arc  the 
Albion,  by  the  Thames  Ironworks,  which  steamed  18'7  knots; 
the  Glory,  by  Laird,  which  got  18'6  knots,  and  the  Ocean, 
engined  by  Hawthorn,  Les'ie,  and  Co.,  which  got  18'83  knots. 
The  designed  speed  in  these  three  cases  was  18£  knots.  Practi- 
cally all  of  these  ships  have  the  Belleville  boiler. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

COMPILED   BY   MESSRS.   MARKS  AND  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  March  28th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forivardcd  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1903. 

22156    PAYNE.    Preparation  and  use  of  tanning  extracts. 
22194    DOOLITTLE.    Carburetting  apparatus.    [Date  applied 

for  under  International  Convention,  October  14th, 

1902.] 

Consists  of  improvements  in  carburetters  whereby  (1)  a 
complete  utilisation  of  the  oil  supply  is  obtained;    (2)  a 
perfect  gas  entirely  free  from  liquid  may  be  obtained;  (3) 
the  hydrocarbon  elements  are  mixed  with  air  in  proportions 
automatically  governed  by  the  demand  of  the  engine  or  other 
consuming  device. 
22479    ALEXANDER  &   SHIELS.    Apparatus  for  heating, 
cooling,  condensing,  evaporating,  and  similar  pur- 
poses. 

The  containers,  for  the  fluid,  and  the  heating  or  cooling 
medium,  are  made  by  bending  or  folding  a  thin  metal  sheet 
upon  itself  a  sufficient  number  of  times  to  form  alternate 


chambers,  as  at  A.  The  sheet  has  on  one,  or  both  surfaces, 
indentations  or  projections  B,  to  give  a  larger  surface.  The 
whole  sheet  slides  into  grooves  formed  in  the  side  of  outer 
casing. 

22550    ROBINSON.    Spring  wheels  for  vehicles. 


The  hub  carries  plates  A,  on  which  are  supported  springs 
bearing  against  the  channel  rim  B,  either  directly  or  through 
rollers.    In  a  modified  form  equalising  levers  C  are  used. 


1904. 

937    BURGESS  &   SCRAGGr.    Steam  engines   and  valves 
therefor,  applicable  for  motor  cars  and  other  purposes. 

A  circular  valve  A  is  mounted  above  the  cylinders  and  rotated 
by  gearing  off  the  crank  shaft.  It  is  provided  with  steam 
and  exhaust  ports  which,  as  it  rotates,  opens  and  closes 


ports  in  the  cover  for  the  admission  and  exhaust  to  and  from 
the  cylinders.  An  exhaust  chamber  is  constructed  between 
the  two  cylinders  and  a  cut-off  valve  arranged  above  A.  An 
arrangement  for  a  double-acting  engine  is  also  described. 

997    MELHUISH.    Gas  meters. 

1080    KOHL.    Compressing  or  stamping  of  hollow  bodies  of 
sheet  metal  or  the  like. 

The  original  cylindrical  body  A  closed  at  one  end  is 
inserted  in  the  holder  and  forced  between  the  matrices,  this 
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creating  a  ridge  or  crimple,  which  is  pressed  out  in  the 
following  operation;  the  two  operations  being  alternated 
till  the  desired  construction  is  arrived  at. 
1106    FRANCIS.    Electric    incandescence    illuminating  ap- 
paratus. 

A  filament  or  filaments  is  or  are  so  mounted  within  an 
exhausted  translucent  casing  that  it  or  they  can  be  so  moved 
by  means  provided  that  the  size  of  the  source  of  light  will 
be  apparently  increased,  the  rate  of  movement  of  the 
filament  or  filaments  being  such  as  to  comply  with  the  law 
of  persistence  of  vision. 

1111  ERYDMANE  &  CHAMBON.  Counting  or  totalising 
apparatus. 

1168    ADAMS.    Gas  stoves. 

1190    MOREL.    Cotton-carding  machines. 

1289    HENRICH.    Cash  registers. 

1339  REID.  Construction  of  and  method  of  firing  kilns  for 
use  in  firing  bricks,  tiles,  pipes,  and  other  earthenware 
goods. 
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1380  ALLEY  &  SIMPSON.  Driving-mechanism  of  motor 
vehicles  or  the  like. 
The  object  of  this  invention  is  to  provide  a  simple  arrange- 
ment for  transmitting  the  power  from  the  motor  to  a 
spring-supported  driving  wheel  axle.  It  "consists  of  a 
counter-shaft  A  extended  through  the  gear  box,  on  which  is 
mounted  a  gear  wheel  meshing  with  a  gear  wheel  on  the 


Ibbofoh 


driving  wheel  axle,  and  arranged  to  be  rotated  by  connecting 
rods  15  of  the  motor.  The  gear  box  is  supported  by  a  link 
6,  pivoted  to  lugs  D,  on  the  gear  box,  which  prevents  it  from 
rotating;  but  the  play  of  the  joints  alolws  the  gear  box  to 
tilt,  if  need  be,  with  the  axle. 


1382 

1395 
1148 

1467 


HUTCHINSON.    Apparatus    for   charging    or  filling 

liquids  into  bottles  and  similar  vessels. 
CROOK.  (Finlay).    Valises  applicable  for  use  as  tents. 
LLEWELLIN.  Time-checking  machines,  time  recorders, 
and  the  like. 

l'ATERSON.    Apparatus  for  separating  grease  from 
steam  and  condensation  water. 
The  water  and  coagulant  are  fed  in  correct  proportions 
irrespective  of  variations  in  demand  upon  the  filter.  The 
water  then  passes  downwards  through  a  settling  chamber, 
upwards  through  a  wood,  wool,  or  similar  filter,  and  then 
downwards  through  a  sand  filter.    The  piping  is  arranged 
to  allow  for  cleaning  and  the  outlet  valve  is  controlled  by  a 
float  so  that  the  filter  is  never  allowed  to  run  below  a 
certain  level.    Oil  in  exhaust  steam  is  coagulated  by  a  high 
tension  electric  discharge. 
1477    SCHNEIDER.    Manufacture  of  glue  and  gelatine. 
1566    ROBINSON  &  VAN  PRAAGr.    Burner  for  acetylene 
gas. 

1584    HIERONIMUS.    Cooling  and  condensing  apparatus. 
A  cooling  and  condensing  device  comprises  tubes  which 
intersect  one  with  the  other,  or  the  tubes  of  one  group  of 
tubes  intersect  with  those  of  another  group,  a  small  interval 
being  maintained  between  each  two  adjacent  tubes  through 


their  entire  length,  for  the  purpose  of  obtaining  the  greatest 
possible  cooling  effect  owing  to  the  passage  with  greater 
friction  of  the  air  constituting  the  cooling  medium  through 
the  one  or  other  group  of  tubes. 

1674    KARMELI.    Transmission  gear  for  motor  vehicles. 

1702    GIDD1NS.    Apparatus  for  checking  employees'  time. 

1716    SCHWARZ.    Sharpeners  for  pencils  and  the  like. 


1743    DUTHIE.    Hatches  and  covers  for  steam  herring  drifters 

and  herring  boats. 
1776    BUTTERFIELD.    Making  of  macadamised  roads  and 

the  like,  and  solutions  to  be  employed  therein. 
1808    TACCHI  &  JUNG.    Spanners,  wrenches,  and  similar 

tools. 

The  gripping  part  of  the  spanner  is  movably  connected 
with  the  shank  or  handle,  an  operating  handle  being  con- 
nected to  the  head  in  such  a  manner   that  the  head  or 
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gripping  part  may  be  turned  or  rotated  relatively  to  the 
shank  by  the  handle,  which  moves  in  a  different  plane  to  or 
round  a  different  centre  than  the  gripping  part. 
2082    KNOX.    Cooling  or  refrigerating  apparatus. 

The  horizontal  tubes,  which  are  elliptical  in  cross-section, 
are  connected  with  two  vertical  tubes  by  means  of  brazing, 
the  cooling  medium  being  caused  to  pass  in  a  zig-zag 
direction,  plates  being  interposed  to  form  chambers  into 
which  the  tubes  open. 
2268  MACGREGOR  &  PEARSON.  Apparatus  for  the  manu- 
facture of  peat  fuel. 
TAYLOR.  Ventilating  devices  for  railway  and  similar 
vehicles. 

SIMPSON.    Apparatus   for  arresting  the    motion  of 

navigable  vessels. 
An  arrester  is  pivoted  on  a  spindle  in  a  cavity  in  the 
ship's  side.    A  door  is  also  pivoted  on  a  spindle  in  the  cavity. 
'  The  two  spindles  are  so  connected  together,  and  to  the 
operating  cylinder  by  links,  as  to  ensure  the  simultaneous 
action  of  the  door  and  arrester.  . 
3089    SIR  W.  G.  ARMSTRONG  &  CO.  LTD.,  ORDE,  and 
SODEAU.    Use  of  liquid  fuel  and  the  construction 
of  apparatus  for  burning  the  same. 
The  liquid  fuel  to  be  heated  is  supplied  under  pressure 
to  a  mouthpiece,  the  mouthpiece  being  surrounded  by  an 
enveloping  tube  to  which  steam  or  air  under  pressure  is 
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supplied,  and  from  which  it  escapes  by  means  of  au  annular 
orifice  surrounding  that  through  which  the  oil  passes,  the 
stream  of  steam  or  air  atomising  the  oil. 
3449    CAMPICHE.    Electric  clocks. 

3494    DUNCAN.    Spring  wheels  for  bicycles  and  tricycles. 
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3500  BROWN.    Floor  markers. 

3650  PARKES.    Roller  blinds  and  their  fittings. 

3749  BROWN.    Cape  for  cvclists. 

3804  CHOINIERE.    Pump"  valves. 

The  valve  disc  A  is  overlaid  by  a  cuip-like  plate  adapted 
to  receive  the  spring  and  held  in ,  compression  by  a  detach- 
able retainer,  which  is  capable  of  being  inter-locked  with 


the  valve  stem.  The  retainer  is  made  in  two  circular  parts 
with  elongated  apertures  therein,  which,  when  registered 
with  a  correspondingly-formed  head  on  the  stem,  allow  the 
retainer  to  be  moved  off  or  on. 

3047    HURLEY.    Operating  bulkhead  and  other  doors. 

An  operating  valve,  when  using  fluid  pressure,  is  arranged 
so  that  pressure  and  exhaust  will  flow  in  either  direction 
through  the  valve  casing  to  the  cylinder  and  may  be 
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operated,  but  will  only  reverse  the  flow  through  the  valve 
casing  when  the  pressure  and  exhaust  to  and  from  the  valve 
casing  are  in  one  of  the  two  directions. 

4112    SHAW.     Treatment    or    preparation    of    sugar  and 
machinery  or  apparatus  for  use  therein. 
NATIONAL  CASH  REGISTER  CO.  LTD.  (National 

Cash  Register  Co.).    Cash  registers  and  tills. 
MACGREGOR  &  PEARSON.    Apparatus  for  moulding 

blocks  of  peat,  clay,  or  like  material. 
GLOVER.    Covers  for  dust  and  other  vans. 
BRITISH  THOMSON-HOUSlux,  CO.  LTD.  (General 
Electric  Co.).    Controlling  alternating-current  motors. 

A  method  of  controlling  the  operation  of  repulsion  motors, 
consisting  in  starting  the  motor  with  the  commutator 
brushes  displaced  by  a  maximum  angle  from  the  line  of  the 
primary  field  and  with  a  minimum  potential  impressed  on 
the  motor  terminals,  then  gradually  reducing  the  shift  of 
the  brushes,  then  returning  the  brushes  to  the  maximum 
angle  and  increasing  the  potential,  then  finally  gradually 
reducing  the  shift  of  the  brushes. 

4773    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Controlling  alternating-current  motors. 

A  method  of  controlling  a  plurality  of  alternating-current 
motors,  consisting  in  connecting  the  motors  to  compensators 
connected  in  series  to  the  source  of  current,  then  shifting 
the  connections  of  the  motors  to  the  comjiensators  to  increase 
the  voltage  impressed  upon  the  motors,  then  connecting  the 
compensators  in  parallel  to  the  source,  and  then  again 
shifting  the  connection  of  the  motors  to  the  source  to 
increase  the  voltage  impressed  on  the  motors. 

4863    COUSANS.    Air  compressors  for  blowing  pipe  organs 

and  the  like  musical  instruments. 
4990    HANSEN-ELLEHAMMER.    Device  for  facilitating  the 
starting  of  gas,  oil,  and  other  engines  worked  by 
explosive  gases. 
A  non-return  valve  is  fitted  in  the  end  of  the  cylinder, 
so  that  when  starting,  and  with  the  pressure  increasing  com- 
paratively slowly,  part  of  the  mixture  is  expelled  before 


the  compression  in  the  cylinder  overcomes  the  pressure  of 
the  spring  which  holds  the  non-return  valve  open.  When 
the  engine  is  in  working  order,  the  valve  may  be  screwed 
down  to  keep  it  shut. 

4991    BOULT    (Macquarie).    Sparking   plugs   for  explosion 
engines. 
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The  central  electrode,  projecting  beyond  its  porcelain 
sheath,  is  surrounded  by  a  perforated  metallic  cap,  made 
a  central  opening  to  clear  the  electrode. 

5043    BUCHAN.    Baskets  for  spirit  jars  and  the  like. 
5113    MARCONI'S  WIRELESS  TELEGRAPH  CO.  LTD.,  & 
GRAY.    Transmitters  suitable  for  wireless  telegraphy. 
Signals  are  transmitted  by  a  Wheat  stone  or  other  automatic 
transmitter,  driven  synchronously  with  the  alternator  by 


which  the  sparks  are  produced,  which  is  done  either  by 
directly  connecting  it  by  gearing,  or  by  means  of  a  synchron- 
ous motor. 

5146  ARMISTEAD.  Dynamos  and  electric  motors  with  a 
view  to  preventing  or  lessening  sparking  at  the 
brushes. 

To  reduce  the  mutual  induction  of  the  armature  coils  of 
dynamos,  and  thereby  lessen  the  sparking  of  the  brushes. 
Is  accomplished  by  the  use,  in  connection  with  the  armature 


coils,  of  insulated  conductors  connected  up  witli  a  device 
in  the  form  of  a  commutator  for  the  purpose  of  balancing 
the  induction  of  the  armature  coils  while  the  same  are 
undergoing  commutation. 
5174    CHUBB,    NEAL,    &    ST.    PANCRAS  IRONWORK 
CO.  LTD.    Suspension  of  motor  vehicle  frames. 
The  steering  axle  is  carried  by  suspension  springs  from 
a  separate  under  frame;  the  latter  in  turn  is  pivoted  to  the 
main  frame.   By  this  arrangement  the  end  of  the  axle  may  be 
moved  vertically  out  of  parallel  with  the  frame  without 
raising  either  side  of  frame  independently  of  the  opposite 
side. 

5190    SCOTT.      Magazine    change    backs    for  photographic 

cameras. 
5211    STARK.    Drasr  shoes. 
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5298    DAVIES.    Electric  fuses  and  fuse  boxes. 

The  rids  are  hinged  to  the  box,  the  hinges  being  provided 
with  large  cheeks.    A  sliding  bar  is  so  arranged  that  the 


pins  are  adapted  to  pass  through  the  cheeks  of  the  hinge 
and  so  lock  the  lid,  but  when  one  pin  is  in  its  cheek  the  other 
is  withdrawn,  and  vice  versa. 

5616    BRADFORD.    Washing  machines. 
.3642    REALFF.    Adjustable  easy  chair. 

5681  BLOXAM  (Gutehoffnungshutte  Aktienveiein fur  Bergbau 
und  Hutteubetrieb  in  Oberhausen,  Rheinland).  Pro- 
cess and  apparatus  for  heating  the  dead  heads  of 
steel  ingots  or  blocks  while  in  their  moulds. 


Compressed  air  is  forced  in  excess  through  a  chamber 
containing  a  mass  of  incandescent  coke,  the  resulting  com- 
bustible mixture  passing  from  the  chamber  into  a  space  above 
the  top  of  the  metal  in  a  mould,  where  the  mixture  heats 
the  metal. 

5830    OTTO.    Resilient  wheels. 

6155  MERRILL.  Urinals. 

6156  WHITTAKER.    Steam  boiler  and  like  furnaces. 


Box  girders  are  employed  or  longitudinal  bearers  having 
'open  bottoms  for  the  admission  of  natural  air  to  a  series  of 
small  firebars,  whose  ends  interlock  with  each  other. 
6171    GASKELL.    Machines    for    spinning,    doubling,  and 

twisting  yarns  or  threads  of  fibrous  substances. 
6178    LIVSEY.    Rifle-sights  and  means  for  their  adjustment. 
6187    ADDEN BROOKE.    Apparatus  for  the  prevention  of  the 
condensation  of  moisture  on  windows  or  other  sur- 
faces, and  for  the  preservation  of  the  goods  in  the 
neighbourhood  thereof. 
6189    GOODERSON.    Chimney,  ventilating,  and  other  cowls. 
6293    DICKINSON.     Automatic    feeds    for    rock  drilling 
machines. 

In  order  to  reduce  friction  in  rock  drilling  machines, 
ball  bearings  are  interposed  between  the  black  end  of  the 
barrel  and  the  socket,  which  carries  at  its  end  the  usual 
claw  foot. 

6357    PLANT.    Method  of  blocking  and  steaming  felt  hats  and 
caps. 
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6273    TAYLOR  &  TAYLOR.    Lathe  chucks. 

The  chuck  has  a  number  of  gripping  jaws  moved  inwardly 
by  wedges,   the    wedges  being   actuated  by    a  partially 


revolving  ring  with  cam  projections  on  one  of  its  faces,  the 
ring  being  actuated  by  a  set  screw. 
6364    OGDEN,  McLEAN,  &  PARRY.    Fractional  reduction 
gear. 

Rollers  A  are  carried  round  by  the  driving  shaft  B,  and 
are  adapted  to  move  out  radially  under  the  centrifugal 
action  when  they  contact  with  a  fixed  ring  C.    They  are 


D 


thereby  rotated  on  their  own  axes  and  drive  a  ring  D  by  a 
raised  part  of  their  periphery.    The  ring  D  is  attached  to 
the  driven  shaft. 
6365    CLARK.    Joints  of  tramway  rails. 
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In  order  to  secure  the  rails  firmly  in  line  and  at  same 
time  give  elasticity  at  the  junction,  the  ends  are  supported 
on  a  piece  of  similar  rail,  but  a  space  A  is  left. 
6370    WILSON.    Catamenial  pads,  bandages,  towels,  or  the 
like. 

6383    MATHER,    HUBNER,    &   POPE.     Mercerisiag  and 

apparatus  therefor. 
6402    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric  Co.).    Electric  insulating  compositions. 
6413    HEPPENSTALL  &  HEPPENSTALL.    Clips  or  stands 

for  supporting  and  displaying  umbrellas  and  the  like. 
6427    ROZE.  Air-ships. 

6456    BRANDWOOD.    Tube  for  use  in  dyeing,  bleaching,  and 

the  like  onerations. 
6460    BRITISH  NORTHROP  LOOM  CO.  LTD.  (Northrop 

Loom  Co.).    Hoppers  for  tilling  feeders  of  automatic 

looms. 

6465    EADIE  MANUFACTURING  CO.  LTD.,  &  SMITH. 
Two-speed  coaster  hub  for  cycles. 
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6433    LONDON    ELECTRIC    SUPPLY  CORPORATION 
LTD.  &  PARTRIDGE.    Electric  switches. 
In  the  type  of  switch  wherein  the  contacts  are  immersed 
in  oil,  the  fixed  contacts  are  secured  to  insulating  holders 
depending  into  the  oil  vessel,  and  the  movable  contacts  are 


mounted  upon  an  insulating  holder,  jointed  to  a  horizontal 
plate  and  connected,  through  a  link,  to  an  outside  lever. 
The  contact  is  made  or  broken  by  the  operation  of  this  lever. 

6434    LOWTHER  &  LOWTHER.    Means  for  making  fluid- 
tight  joints. 

The  packing  is  composed  of  a  bundle  of  practically  parallel 
fibrous  or  metallic  strands  A  which  are  unattached,  but  are 
bound  together  by  a  tubular  casing  B  in  such  a  manner  as  to 


become  re-arranged  and  exert  pressure  at  right  angles  to 
the  pressure  to  which  it  is  subject  when  in  use.  Various 
forms  are  shown. 
6480    BLACKBURN.    Lawn  mowers. 

6484    BRIERLEY  &  BRIERLEY.    Sight-feed  lubricators  for 
steam  engines. 

The  container  A  is  tilled  through  the  strainer,  and  the  drip 
feed  is  adjustable  as  at  B.  A  small  plunger  works  in  a 
horizontal  chamber  below  which  draws  the  oil  through  the 


non-return  valve  from  the  container  and  pumps  it  to  the 
engine.    The  plunger  is  worked  off  a  right  and  left  hand 
screw  by  means  of  a  small  forket. 
6506    JOHNSON  &  SWANN.    Bag  clip. 

6544    HENRY  HOPE  &  SONS  LTD.  and  STERNBERG.  Fan 
light  windows  or  the  like. 


6546    CRONQUIST.    Punching  machines. 

An  oval  punch  of  the  shape  shown  at  A  is  used,  and  its 
trailing  end  bears  on  a  guiding  rod  B  which  follows  the 
punch  in  the  slot  already  made ;  this  rod  is  vertically  movable 


and  is  depressed  at  each  blow,  and  is  returned  by  a 
weighted  lever.  A  plate  punched  by  this  method  is  shown  at 
C. 

6548    BROOKE.  Furnaces. 

A  is  the  wall  plate  of  the  furnace  provided  with  bosses, 
in  between  which  is  placed  non-oonducting  material.  The 
bosses  have  two  projecting  flexible  wires  which  are  bent 


parallel  to  the  wall  plate  and  a  second  layer  of  non-con- 
ducting material  spread  over  the  first  while  plastic,  thus 
protecting  the  wall  plate  from  excessive  heat. 
6364    LILEY  &  JONES.    Brake  mechanism  for  railway  and 
other  vehicles. 
The  usual  side  lever  for  the  brakes  of  railway  vehicles  is 
provided  with  a  balanced  pawl  A  at  its  swinging  end, 
which  engages  in  a  curved  rack.    The  side  lever  is  raised 
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by  the  hand  lever  B,  which  is  provided  with  a  roller  at 
its  extremity.  When  it  is  required  to  release  the  brake  this 
lever  is  elevated,  which  by  means  of  the  roller  disengages 
the  pawl. 

6565    STRANG.    Looms  for  weaving  ornamental  fabrics. 

BROWN  &  McPHERSON.    Side  lights  of  steam  ships 

and  other  vessels. 
BARR.    Portable  platform  or  support  for  use  when 

cleaning  windows  and  for  other  purposes. 
SHARP.    Saddle  for  carrying  electric,  cables. 


6576 


6583 


6585 


OSOS/oe, 

The  saddle  is  made  of  bitumen  combined  with  silicious 
earth  and  is  moulded  and  compressed  into  a  solid  block. 
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When  the  hot  pitch  is  poured  in  the  block  it  softens  to  such 
an  extent  as  to  combine  with  the  pitch,  whilst  it  yet  retains 
its  shape  and  position. 

6597  EVANS  &  JACKSON.    Manufacture  of  name  plates  for 

dog  collars,  portmanteaux,  hand  bags,  and  for  other 
uses. 

6598  EVANS  &  JACKSON.    Manufacture  of  certain  kinds  of 

cord  fittings  for  braces. 
6600    CLEMINSON    ELECTRIC    LAMP  ATTACHMENT 
LTD.  &  KING.    Manufacture  of  cement  for  use  in 
electric  lamps  and  for  other  purposes. 
6618    CLATWORTHY,  HOLMES  HOLMES,  HOLMES,  & 
HOLMES.    Self-releasing  reversing  clutches. 
A  is  the  main  shaft,  which  can  be  driven  in  either  direction 
by  the  clutches  B.    These  clutches  are  controlled  by  the  sole- 
noids C,bymeansof  thebelleranks  which  are  connected  at  their 


upper  ends  by  a  rod  having  a  slot  in  one  end  which  prevents 
both  clutches  engaging  at  the  same  time.    The  shape  of  the 
clutches  allows  the  main  shaft  to  overrun  them  if  necessary. 
0642   HOLDEN  &  TIDDEMAN.    Spark-arresting  apparatus. 

A  spark-arresting  device  for  locomotive  or  similar  boiler 
smoke  box,  comprising  a  plate  A  at  the  door  end,  carrying 
numerous  deflecting  plates  to  throw  the  sparks  out  of  the 


blast-induced  current,  also  a  centrally  vertically  pivoted 
plate  B,  in  front  of  the  tubes,  which  can  be  rotated  to 
facilitate  cleaning  purposes. 

6643    SPONG.    Construction    of    apparatus  for   cutting  or 

slicing  animal  or  vegetable  articles. 
6652    ZIMMEEMANN  (Fabrik  auf  Actien  vorm  E.  Sobering). 

Manufacture  of  camphor  from  isoborneol. 
6655    GOODWIN.    Phonographs  and  the  like. 
6673    ROBINSON.    Felt  hats  and  the  like. 
6701    BELL  &  SMITH.    Hook  for  use  in  dressmaking  and 

for  other  similar  purposes. 


6658    DOBBS,  DOBBS,  &  KERR.    Lubrication  of  engines 
and  motor-propelled  vehicles. 

Lubricant  from  a  chamber  A  is  injected  into  the  steam 
inlet  in  proportion  to  the  steam  supplied.  The  pump  piston 
E  is  only  slightly  larger  than  the  rod  F,  which  passes 
through  the  pump  bore  or  cylinder.    A  thin  film  is  thus 


forced  in  from  the  chamber  at  each  stroke  and  the  pump  rud 
is  worked  in  synchronism  with  the  engine  valve  gear,  so  that 
the  supply  of  lubricant  is  proj:>ortional  to  rhe  supply  of 
steam.  The  live  axle  of  the  car  acts  as  a  reservoir  for  oi] 
end  has  lubricating  pads. 

6705  BAINES.  Pen-holder. 

6706  DEWHIRST  &  BARLOW.    Warp  beams  employed  in 

looms  for  weaving.  . 
6719    TALBOT  &  MOND.    Gas  producers. 

The  lining  of  the  gas  producers  terminates  at  the  bottom 
in  a  grate  and  has  a  surrounding  jacket  dipping  into  a 
water  seal.  The  bell  extends  below  the  top  of  the  liuiug  and 
is  connected  to  a  charging  chute.  Stirring  arms  are  carried 
on  a  hollow  shaft  provided  with  water  circulation.  The 
generated  gases  rise  in  a  casing  and  pass  out  through  a 
discharge. 

6737    OROlSZ  &  GARAL.    Automatic  couplings  for  railway 
vehicles. 

The  coupling,  which  is  actuated  from  the  side,  comprises 
a  coupling  loop  pivotally  connected  to  a  draw  hook  or  bar; 
ouc  shank  of  the  loop  has  at  its  cross  pin  an  anchor-shaped 


coupling  hook.  The  loop  is  also  capable  of  being  turned  at 
will  into  the  coupled  or  uncoupled  positions  by  a  shaft 
rotatably  mounted  on  a  girder  situated  across  and  below  the 
drawbar  and  earying  arms  connected  to  the  shank  by  rod. 

6741    ABEL  (Act.-Ges.  fur  Aniliu  Fabribation).  Manufacture 

of  the  nitro-derivatives  of  certain  aromatic  bases. 
6806    SUTTON   &    GREGSON.    Appliances  for   the  manu- 
facture of  conduits  for  electric  cables. 
6898    BOLLE  (Chemische  Fabrik  Grunau  Landshoff  &  Meyer 
Act.-Ges.).    Process  for  the  manufacture  of  neutral 
sulphate  and  of  sulphurous  acid  from  bisulphate. 
6905    STELL.    Paper  tubes  for  holding  yarn. 
6956    ROBERTS   &    YOUNG.    Vaporisers  or  internal-com- 
bustion engines. 
The  oil  inlet  nozzle  is  fitted  to  the  water-jacketed  part 
of  the  vaporiser,  the  oil  spray  being  directed  into  or  onto 
the  hot  im jacketed  part  of  the  vaporiser.    This  i  educes  the 
size  of  the  vaporiser  and  consequently  obtains  a  greater 
compression  of  the  mixed  charge  of  hydrocarbon  vapour. 

0993    COCKBURN.    Infants'  feeding  bottles. 

7161  PILKINGTON.  Mode  of  and  means  for  preventing  the 
skidding  of  pneumatic  tvres. 

7228  MAATSCHAPPIJ  TOT  VERVAARDIGING  VAN  SNIJ- 
MACHINES  VOLGENS  "  VAN  BERKEL'S 
PATENT"  EN  VAN  ANDERE  WERKTUIGEN  A: 
VAN  BERKEL.  Pots  or  vessels  for  use  in  cooking 
boned  hams  and  the  like. 
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"304-    UAIFFE.    Method  of  and  apparatus  for  administering 

electric  light  baths. 
7322    STEPHENSON.    Knocking-off  mechanism  of  looms  for 

weaving. 

7371  CATER  &  BELL.    Facing  tiles  or  slabs  for  walls,  ceil- 

ings, and  the  like. 

7372  CATER  &  BELL.    Facing  tiles  or  slabs  for  walls,  ceil- 

ings, and  the  like. 
74(16    BRAUN.    Animated  pictures. 

7424    MARSHALL.    Valves  for  automatic  fire  extinguishing 

apparatus. 
7457    HERBST.  Ceilings. 
7489    GAIFFE.    X-ray  apparatus. 

7544  PARTINGTON.  Supplying  and  distributing  heated  air 
in  the  flues  of  steam  boilers  for  the  prevention  of 
smoke. 

A  pipe  is  placed  at  the  crown  of  the  furnace  tube  which 
delivers  air  so  as  to  flow  over  the  upper  surface  of  a  bridge 
at  the  end  of  the  fire  grate,  thus  mixing  with  the  escaping 


products  of  combustion  in  a  manner  to  cause  the  unconsumed 
gases  to  ignite,  thus  preventing  to  a  great  extent  the 
formation  of  smoke. 

7570    MONTGOMERY.    Musical   toy  wheel. 

7692    NEWTON    (Farbenfabriken   vorm.  F.    Bayer  &  Co.). 

Manufacture  and  production  of  anthracene  dyestuffs, 
suitable  for  dyeing  and  printing. 
THOMAS  &  TOMCOX  LTD.    Brakes  for  cycles,  motor 

cycles,  and  the  like. 
WILSON.    Artificial  stone  moulding  machines. 
BOVEY.    Looking  glass  and  swing  frame  pivots  and 

adjusters. 
HUGHES.    Oil  burners. 

DRAGER  &  DRAGER.    Mask  for  use  ill  administering 

anaesthetics  and  the  like. 
TAYLOR.    Guard  or  hand  protector  for  laundry  ironing 
machines. 

FLEMING.    Manufacture  of  nottery  ware. 
CROSLAND  &  BRITISH  INSULATED  and  HELSBY 
CABLES  LTD.    Golf  balls  and  the  like,  and  the 
manufacture  of  the  same. 
ANDEREYA.    Brewers'  ladders  and  the  like  elevators. 
HERBERT  &  MILBURN.    Screw-cutting  apparatus. 

The  screwing  die  is  produced  by  milling  straight  grooves 
corresponding  to  the  profile  of  the  thread  across  the  end  of 


7796 

7877 
7946 

8098 

8280 

8602 
si;97 


8797 
8806 


A  pi 


>//// 


m 


9346 

9412 
9538 
9733 
9.S59 

9893 


10103  BARKER.  Apparatus  lor  heating  water,  or  cooling 
water  or  condensing  steam,  the  former  by  means  of 
steam,  hot  water,  or  other  hot  fluid,  the  latter  by 
means  of  cold  water  or  other  cold  fluid. 

10119  REGNART.  Method  of  and  means  for  adapting 
"  electric  candles"  to  sconces  and  the  like. 

10885  SEARS.  Process  for  making  half-tone  copper,  steel, 
stone,  or  other  printing  surfaces  for  use  in  lithography 
and  as  printing  blocks. 

11556  FALLESEN.  Hand  appliance  or  implement  for  topping 
and  raising  beet  and  other  roots. 

11916    ADAM  (Stokes).    Elevator  valve  mechanism. 

12446  VOLLBEHR.  Apparatus  for  magnifying  and  illuminat- 
ing micrographic  representations  and  for  like  pur- 
poses. 

12736    CLAASSEN.    Fire  escape  mechanism. 

12768  COUPETTE.  Apparatus  for  use  in  advertising  and  indi- 
cating names  of  stations. 

13629  BAYLY  (Sessel).  Construction  of  carts  and  other 
vehicles. 

13750    REESE.    Cans  and  lids  therefor. 
13839    THEISSEN.    Washing  coppers. 

13924    FELL  (Monarch  Typewriter  Co.).  Typewriting  machines. 
14355    GERSABECK.    Process  and  apparatus  for  generating 
air  gas. 

14768    ELI  AS.    Means  for  emptying  bottles  or  other  vessels. 
14930    SIMPSON.    Automatic  hygienic  drinking  trough  for 
animals. 

14933    CURWEN.    Mode  of  protecting  life  from  the  "  live  rail" 

danger  on  electric  railways. 
15576.    FUNKE,  FUNKE,  &  FUNKE.    Means  for  converting 

heat  into  work. 

15757  KING  &  ALEFOUNDER.  Split  collar  for  shafts  and 
the  like. 

The  collar  is  made  in  halves,  the  halves  lieing  held 
together  on  the  shaft  by  a  non-projecting  knuckle  joint  on 
the  one  side  and  by  a  tommy-holed  set  screw  on  the  other. 

16527  HAWORTH  &  JAPA  BLINDS  LTD.  Blankets  or 
coverlets  made  chiefly  of  paper,  felt  paper,  and  the 
like. 

16567  FREEL  &  LEMON.  Apparatus  for  the  generation  and 
purification  of  acetylene  gas. 

17807  GOSS.  Apparatus  for  straining,  tightening,  and  fasten- 
ing wire  or  strands  in  fences  and  the  like. 

18176    JENKIN.    Rock  drills. 

The  pressure  fluid  to  the  ends  of  the  power  piston  is 
controlled  by  a  simple  plain  cylindrical  valve,  and  the 
exhaust  ports  are  in  the  power  cylinder.    The  valve  casing 
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the  die  blank  in  a  direction  tangential  to  the  thread  to  be 
cut,  these  grooves  extending  each  side  of  the  point  at  which 
they  are  tangent. 

8847    CARSTENS.    Extension  top  for  sideboards,  work  tables, 
writing  tables,  and  the  like. 
DAVENPORT  &   MORRIS.    Numbering  or  marking 
machines. 

JOHNSON.    Automatic  fog  signal  apparatus. 
JAGO  &  WARLOW.    Box  locks  and  other  like  locks. 
CHAMBRELENT.  Fans. 

CENTNER.    Apparatus  for  obtaining  magnetic  fields 

having  a  rectilinear  reciprocating  motion. 
GROSS.    Manufacture  of  medicines. 


consists  of  two-end  chambers,  each  adapted  to  be  divided 
into  two  by  the  valve,  one  side  being  in  conection  with  the 
cylinder  part  and  the  other  with  the  fluid  supply. 
18353    BOULT  (Renner).    Bottle  filling  and  closing  apparatus. 
18382    FERY  &  COMPAGNIE  POUR  LA  FABRICATION 
DES  COMPTEURS  ET  MATERIEL  D'USINES  A 
GAZ.  Pyrometers. 
Comprises  an  optical  apparatus  arranged  in  a  special 
manner  and  intended  to  receive  the  radiations  of  the  furnace 
to  be  recorded  in  order  to  concentrate  them  on  a  thermo- 
electric battery,  with  a  recording  galvanometer  to  record 
the  temperature  on  a  continuous  lsand  adapted  to  work  for 
several  weeks  without  it  being  necessary  to  adjust. 

18776    WHEATLEY  (Scott).    Printing  presses. 

19142  SWYNY  &  PLUCKNETT.  Process  for  the  extraction 
of  normally  buoyant  mineral  particles  from  slimes, 
tailings,  and  the  like  metalliferous  materials. 

19322    ISTILART.    Thrashing  and  like  machines. 

19897    REINHARDT.    Ironing  support  or  ironing  board. 

20010  REGNART  &  HUNTER  ELECTRIC  CANDLE  LAMP 
CO.  LTD.    Holder  for  incandescent  electric  lamps. 
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20161    WALKER  &  GRANT.    Solcplates  and  anchors  to  be 
used  under  tramway  rails. 

The  npper  surface  of  a  soleplate  or  anchor  is  formed 
with  two  rims,  which  are  secured  to  the  rail  by  means  ot 


clips  fitting  over  the  rims  and  the  outer  portion  of  the 
flange  of  the  rail. 
20333    EATON.    Screw  propellers  for  navigable  vessels. 

The  propeller  blades  are  disposed  at  their  forward  faces 
taugentially  to  the  boss,  or  nearly;  the  forward  face  of 


the  blades  are  made  concave  in  the  tangential  extending 
from  a  circle  at  or  near  the  diameter  of  the  boss — that  is, 
the  root  of  the  blades  towards  the  tips. 

20807    MOWRY  &  VAN  WINKLE.    Motor  road  vehicles. 
20916    SMITH  &  SUNLIGHT  and  SAFETY  LAMP  CO.  LTD. 

Incandescent  gas  burners. 
20940    NTJSCH  (de  Clercq).    Carburetter  for  explosion  motors. 

The  evaporation  of  the  hydrocarbon  is  produced  by  means 
of  metallic  discs  alternating  with  discs  of  spongy  tissue, 
to  which  the  hydrocarburet  is  fed  by  a  valve  A,  which  is 


operated  by  an  air  admission  valve  B  working  at  each 
exhaustion  of  the  motor  and  regulating  the  inlet  of  the 
air. 

20951    PRATT.    Elastic  treads.      [Date    applied    for  under 

International  Convention,  October  3rd,   1903. J 
21491    LEE.    Means  for  consuming  smoke  in  steam  generator 
and  other  furnaces. 
To  consume  smoke  the  boiler  is  constructed  with  a  double 
'•nek  or  fire  wall  to  the  fire  box,  a  bridge  wall  extending 


down  and  around  the  boiler  behind  the  wall  to  a  point  about 
level  with  the  top  of  the  rearmost  back  wall,  an  opening 
being  provided  with  a  suitable  damper  in  the  front  back 
wall  of  the  fire  box  and  below  the  grate. 

21845  MOYER.  Non-refillable  bottles.  [Date  applied  for 
under  International  Convention,  April  29th,  1904.  | 

22004  JOHNSON  (Deutsche  Gold  &  Silber-Scheide  Anstalt 
vorm.  Rossler).    Manufacture  of  sodium  perborate. 

22187  RIDGWAY.  Belt  conveyors.  [Date  applied  for  under 
International  Convention,  October  27th,  1903.] 

A  supporting  belt  is  fixed  parallel  to  and  inside  the 
conveyer  belt,  and  has  fixed  to  it  at  suitable  intervals 
troughing  devices,  which  are  curved  in  a  direction  trans- 
verse of  the  belt.  The  two  belts  are  both  driven  positively, 
and  at  the  same  speed.  The  supporting  belt  is  carried  at 
intervals  by  flat  idle  rolls,  while  the  conveyor  belt  lies  on 
the  troughing  devices  of  the  supporting  belt  and  thus 
assumes  trough  shape. 

22360  ALFORD  &  ALFORD.  Appliance  comprising  a  water 
motor  and  a  spittoon  for  attachment  to  dental  and 
like  chairs. 

22413    LESTER.    Rotary  pneumatic  machines  for  turning  bags 

and  the  like  inside  out. 
22419    BOIIN.    Loose-leaf  system   leaf  inserters. 
22551    EISNER  &  WORZ.    Apparatus  for  turning  malt  and 

other  like  material. 
22653    SIEMENS  BROS.  &  CO.  LTD.  Siemens  Schuckertwerke 

G.  m.  b.  H.).    Electric  motors. 

In  motors  which  have  auxiliary  poles  for  counteracting 
the  E.M.F.  in  the  armature  coils  during  the  short  circuiting 
of  the  brushes   the  excitation  of  those  poles  is  effected  in 


the  shunt  of  the  machine  so  as  to  render  the  exciting  current 
independent  of  the  armature  current  and  enable  a  suitable 
strength  and  phase  to  be  imparted  thereto.    A  new  winding 
arrangement  is  also  described. 
22927    PREISZ.    Method  of  sterilising  food  stuffs  and  the  like. 

[Date  apulied  for  under  International  Convention, 
October  28th,  1903.] 
23104    POLLRICH.    Casings  for  exhausters,  blowers,  or  the 
like. 

The  sides  of  the  casing  are  made  of  flat  sheet  metal  blanks, 
in  which  a  helical  passage  is  pressed  for  conducting  the 
air  current,  thereby  ensuing  economy  and  durability  in  the 
construction  of  the  sides  of  the  casing. 

23360   MORGAN.  Turbines. 

The  turbine  wheel  is  provided  with  annular  grooves  and 
a  dividing  edge  on  the  periphery  fitted  with  part  helical 
vanes,  a  casing  enclosing  the  wheel  forming  a  chamber  for 


pi 


receiving  guide  blades  mounted  on  a  tube  or  rod  and 
provided  with  end  plates,  the  vanes  and  guide  blades  form- 
ing a  complete  helix,  the  latter  being  arranged  to  becoir  ; 
more  tangential  from  the  steam  inlet  to  the  exhaust  port. 
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23581.    WATERHOUSE.    Pumping  apparatus. 

23660    ANDERSON   &   FOESTER.     Driving   mechanism  of 

looms  for  weaving  textile  fabrics. 
23725    MUSNICKI.    Feed-water  purifiers. 

The  water  to  be  purified  enters  the  purifier  through  the 
perforated  pipe  A,  and  following  the  course  indicated,  passes 
to  the  boiler  by  pipe  B.    The  water  is  heated  in  its  passes 
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by  steam,  so  that  any  impurities  are  precipitated.  The 
apparatus  may  be  combined  with  a  separate  feed-water 
heater. 

23774  MILLS.  Fireplaces  of  brick-burning  kilns  and  the  like. 
24085    ADDRESSO  GRAPH       LTD.     ( Addressograph  Co.). 

Machines  for  printing  addresses  and  for  other  analo- 
gous purposes. 
24163    MILLER.    Explosion  engines. 

The  piston  of  a  gas  engine  is  stepped  as  si.own,  and  the 
explosive  charge  acts  on  both  portions  by  means  of  the  valve 
A,  held  open  for  the  purpose.    The  front  end  of  the  piston 


compresses  air  in  the  crank  chamber,  and  the  air  is  admitted 
through  an  automatic  valve  B  to  scavenge  the  cylinder,  the 
exhaust  valve  C  being  at  the  same  time  open. 
24176    DE  DION  &  BOTJTON.    Carburetters  for  internal-com- 
bustion engines.    [Date  applied    for  under  Inter- 
national Convention,  June  24th,  1904.] 
24266    DE  SAINT-QUENTIN.    Locking  device  for  fastening 

straps  and  the  like. 
24564    GILMER.    Hubs  of  wheels. 
24593    ROHR.    Cylinder  ports  and  slide  valves. 

In  an  engine  of  the  overhead  cylinder  type  the  steam 
admission  and  exhaust  ports  in  the  valves  chest  consist  of 
a  number  of  perforations  in  line.    Two  sets  of  exhaust 
ports  are  used,  and  the  slide  valve  is  made  E-shaped. 
24643    LEECHMAN.    Side  cars  for  cycles  and  motor  cars. 

[Date  applied  for  under  International  Convention, 
November  13th,  1903.] 
24648    DIETERICH.    Games.    [Date  applied  for  under  Inter- 
national Convention,  February  16th,  1904.] 
24891    BROWN.    Fountain    pens.    [Date   applied  for  under 

International  Convention,  January  11th,  1904.] 
25101    SMITH.    Automatically-operated  musical  instruments. 
25165    CALICO  PRINTERS'  ASSOCIATION  LTD.  &  WARR. 

Mordanting  vegetable  fibres  for  dyeing  or  printing. 
25185    SALZENBERG.    Method  of   producing  high-pressure 
incandescent  gas  light  without  central  compression 
plant  and  separate  high-pressure  mains. 
25259    KRESS  &  LONG.    Combined  change  and  ticket  vest  or 
pouch. 

25283  McDOWELL.  Couplings  for  hose  and  other  pipes,  ah) 
for  connecting  the  plugs  or  stoppers  of  fire  hydrans 
and  other  like  uses. 

25289  PODMORE.  Building  blocks.  [Date  applied  for  under 
International  Convention,  April  21st,  1904.] 


25174    WIIKLDON.    Apparatus  for  hardening  and  annealing 
cast-iron  cylinders. 

Chills  for  hardening  the  inner  surface  of  cylinders  consist 
of  a  number  of  plates  A,  with  bevelled  edges  placed  around 


a  loam  core,  supported  by  a  central  tube.  Upon  removing 
the  latter  and  the  loam  core,  the  chill  plates  may  be  quickly 
detached  from  the  cylinder. 

25462  ASA  LEES  &  CO.  LTD.,  &  DUNKERLEY.  Creel 
employed  in  preparing,  spinning,  and  other  textile 
machines. 

25707  IIOWISON.  Construction  of  non-slipping  surfaces  for 
footgear  and  the  like. 

25712    LOHSE.    Refrigerators  for  packing  or  storing  ice  cream. 

25789  SCHOU.  Packing  devices  for  stuffing  boxes  and  the 
like.  [Date  applied  for  under  International  Con- 
vention, December  14th,  1903. 1 

The  packing  consists  of  a  hollow  ring  which  is  completely 
filled  with  water,  oil,  or  glycerine.    The  pressure  from  the 


interior  of  the  cylinder  acts  through  small  holes  on  the 
packing  ring  to  expand  it  to  keep  the  piston  rod  steam 
tight. 

25790    SCHOU.    Manufacture  of  hollow  articles  of  caoutchouc, 
india-rubber,  and  the  like.    [Date  applied  for  undei 
International  Convention,  December  14th,  1903.] 
25825    SIMPSON.    Hydraulic  rams. 

The  water  enters  at  A,  and  B  is  a  hollow  chamber  for  the 
beat  valve,  and  is  fitted  with  a  flexible  diaphragm  which  is 
provided  with  an  opening.    The  water  impinges  against  the 


diaphragm  and  deflects  it  against  a  hand-operated  regulator, 
and  the  impact  then  causes  the  non-return  valve  C  to  open. 
Waste  water  escapes  above  the  regulator. 

25874  BLAKE.  Reversing  gear  of  boats  driven  by  explosion 
engines. 

25972  GALSWORTHY.  Protection  of  conductors  and  insu- 
lation of  flexible  cords  for  electrical  apparatus. 

25987  EDWARDS  &  LOVE.  Apparatus  for  expelling  gases 
from  guns. 

26012  LEROUX.  Modifying  apparatus  for  the  mouth  .  [Date 
applied  for  under  International  Convention,  November 
30th,  1903.] 
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26US7  KEMPTEE.  Baking  ovens  with  indirect  heating  and 
partition  arranged  above  the  baking  chamber.  [Date 
applied  for  under  International  Convention,  February 
9th,  1904.] 

26106    COUPA.    Machines  for  stoning  olives  and  the  like. 
26269    SIPE.    Coils  for  electro   magnets,  solenoids,  and  the 
like. 

A  spiral  coil,  composed  of  a  flat  strip  of  conducting 
material,  is  wound  edgewise,  as  illustrated,  ana  the  flat 
faces  of  the  convolutions  lie  in  practically  parallel  planes. 
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A  series  of  flat  annular  insulating  pieces  are  arranged 
between  the  convolutions,  having  slits  for  the  spiral  to  pass 
through. 

MACKENZIE.    Concentration  of  sulphuric  acid  and  an 

apparatus  therefor. 
CHARLES.    Couplings  for  colliery  trams  or  corves. 
LOSBELL.    Manufacture  of  plasters  and  bases  for  oint- 
ments, salves,  and  the  like. 
BROWN  &  ST.  ONGE.    Cotton  lap  machines. 
McFADDEN.    Machine    for   pulverising  land.  [Date 
applied  for  under  International  Convention,  December 
7th,  1903.] 

ANECE-DARTOIS.    Spindles   for    spinning    and  like 
machines. 

BARTZ  &  NEUMANN.    Means  for  closing  or  securing 

sample  bags  and  the  like. 
STEIN.    Foot  wear. 
MYERS.  Phonographs. 
TAM.    Thill  couplings. 

DEIS.    Pumps.    [Date  applied  for  under  International 
Convention,  January  11th,  1904.] 
An  annular  tank  A  is  partially  filled  with  water  which 
tends  to  displace  a  float  B.    This  float  is  connected  by  rods 
to  the  sucker  rod,  and  its  buoyancy  sustains  the  weight 


of  the  sucker  rod  and  water  raised  thereby.  The  sucker 
rod  is  reciprocated  by  mechanism  driven  by  a  falling 
weight,  and  means  interposed  for  regulating  the  action 
thereof. 
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JAMES  (Union  Typewriter  Co.).    Typewriting  machines. 
CRAMER.    Humidifiers  and  air  moistening  apparatus. 
KESSLER.    Hygienic  lining  material,  or  slip  for  us» 
in  connection  with  hames,  saddles,  collars,  straps, 
and  the  like  for  draught  and  other  animals. 
FRIED.  KRUPP  AKT-GES.    Spirit  level  attachments 
for  ordnance.    [Date  applied  for  under  International 
Convention,  March  11th,  1904.] 
CHAMBERLAND.    Filters  for  water  and  other  fluids. 
[Date  applied  for  under  International  Convention, 
February  "20th,  1904.] 
SOC.  ANON.  DU  TEMPLE.    Steam  generators.  [Date 
applied  for   under   International  Convention,  June 
23rd,  1904.] 

Two  separate  nests  of  tubes  connect  the  upper  drum  with 
the  lower  drums  or  distributors,  one  of  the  nests  being 
larger  than  the  other  to  form  the  principal  steam  generator, 
and  it  is  provided  with  return  flow  tubes  in  the  cooler  part 


of  the  generator.  The  smaller  nest  produces  some  steam, and 
acts  mainly  to  prevent  radiation.  Its  tubes  are  not 
traversed  by  the  flames,  and  the  cooler  ones  secure  a  return 
flow  of  water. 
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AUFSBERG.    Process  for  preparing  food  products  con- 
taining iron. 

KREBS.    Powders  or  compositions  for  use  in  artificial 
lighting  for  photographic  purposes. 
27268    KREBS.    Powders  or  compositions  for  use  in  artificial 
lighting,  especially  for  photographic  purposes. 
SARAFIAN.    Woven  fabrics. 
WILDISH.    Billiard  markers  and  the  like. 
BANCROFT.    Mould  dimensioning  mechanism  for  type 
machines.    [Date  applied  for  under  International  Con- 
vention, January  30th,  1904.] 
WATKIN   &   FOSTER.    Apparatus   for  surfacing  or 
polishing. 

DAY  &  DEXTER.    Pumps  for  extracting  water  from 
condensers. 

In  this  pump  the  admittance  and  discharge  of  the  water 
is  controlled   by  a  mechanically-operated  slide   valve  or 
valves,  the  object  being  to  secure  a  more  efficient  extraction 
of  the  water  from  the  condenser  than  by  pumps,  in  which 
the  valves  are  operated  simply  by  an  excessive  pressure  on 
one  or  other  sides  of  the  valve. 
27339    HIERNAUX  &  LAVIOLETTE.  Method  of  joining  sheet 
plates  in  cylindrical  bodies   of  reservoirs,  boilers, 
pipes,  and  the  like  submitted  to  inner  pressures. 
Consists  in  arranging  the  rivets  on  an  oblique  line  by 
which  the  thickness  of  the  plates  may  be  reduced  without 
reducing  the  resistance  of  the  plates. 
27348    EASON.    Electrical  switches. 

The  switch  is  constructed  within  a  cylinder  or  cover  out- 
side of  which  are  arranged  two  pivoted  levers  which  operate 
the  internal  contacts  of  the   switch,  which  levers  may 
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conveniently  he  operated  by  the  fingers  of  one  hand,  and 
thereby  avoid  twisting  the  lamp  out  of  the  perpendicular. 
27319    EATON.    Fastening  or  holding  of  bolts  in  metal. 

The  bolt  head  consists  of  a  Conical  projection  extending 
from  each  side  of  the  shank.    The  bolt  is  passed  into  the 


entrance  of  the  aperture  A,  when  it  is  turned  round  until 
its  side  faces  come  up  against  the  stops  B;  this  holds  the 
bolt  from  moving  circular.    It  is  then  locked  with  a  key  C. 

27355    DOYLE.    Wrenches.    [Date  applied  for  under  Inter- 
national Convention,  December  16th,  1903.] 

The  movable  jaw  will  slide    to  any  desirable  position  when 
the  cam  lever  A  is  up.    This  lever  A,  when  forced  down, 


draws  on  the  centre  of  the.  spring  B,  and  pulls  the  ratchet 
C  into  contact  with  the  teeth  on  the  shank,  thus  holding  the 
jaw  in  a  fixed  position. 

27380  OLLIER.  Boxes.  [Date  applied  for  under  Inter- 
national Convention,  July  25th,  1904.] 

27385    MALINA.    Celestial  globes.' 

27392    RANSFORD   (Michelin  &  Cie.).    Apparatus  for  com- 
pressing gases. 
This  compressor  is  used  chiefly  for  inflating  motor  vehicle 
tyres   when  the  engine  is  at  work.    When  the  valve  A  is 
open,  the  gas  on  exploding  forces  the  piston  B  downwards, 
causing  the  compressing  pistons  to  force  out  the  air  in  the 


cylinders,  through  delivery  valves,  to  the  tyre.  The  spring 
will  bring  the  piston  B  to  its  former  position,  and  fresh  air 
will  be  let  in  the  compressing  cylinders  through  suction 
valves  ready  for  the  next  compression. 


27442    DUDEK.    Fly  catchers. 

27448  BERRY  &  BERRY.  Hot  water  boiler  for  use  with 
radiators  and  hot  water  heating  apparatus  generally. 

27465  LUTTKE,  ARNDT,  &  LOWENGARD.  Flash  powder 
for  producing  artificial  light  for  photographic  and 
other  purposes. 

27478  WILSON.  Rolling  shutters  or  flexible  screens.  [Date 
applied  for  under  International  Convention,  December 
16th,  1903.] 

27486  BRATLEY  &  HUBBARD.  Device  for  obtaining 
samples  of  seed,  grain,  or  the  like  from  any  part  of 
a  bulk  thereof. 

27489    STIDDER  &  COOPER.    Non-slipping  heels  for  boots. 
27492    STIDDER  &    COOPER.    Drain  stoppers  for  testing 
purposes. 

27501    BOULT  (Lamb).    Wire  fence  making  machines. 
27506    DELACROIX.    Change  speed  gear.    [Date  applied  for 
under  International  Convention,  December  17th,  1903.] 

The  gear  is  driven  through  the  suns  A  A2  and  planets 
B  B' ;  the  brake,  instead  of  acting  on  the  gear  casing,  acts 
on  the  last  pinion  of  the  epicyclic  train,  through  the  drum 


C.  The  gear  casing  then  becomes  the  device  which  receives 
the  motion,  and  the  sun  A'  being  fixed  causes  the  planets 
to  overrun  the  driving  pinion,  and  this  forms  the  higher 
speed.  This  gear  works  without  shock,  the  teeth  always 
being  in  mesh. 

27509  MORTON.  Brake-shoes  for  vehicles.  [Date  applied  for 
under  International  Convention,  December  17th, 
1903.] 

The  brake  shoe  is  mounted  on  the  spindle  provided  with  a 
collar  A  and  a  sleeve  B.  The  collar  is  provided  with  a 
washer  D   having  a  lateral  projection  or  lug  which  beds  in 


an  elongated  recess,  to  provide  a  limit  for  its  movement. 
The  shoe  adjusts  itself  to  the  wheels,  and  is  held  in  any 
position  by  the  corrugated  washer  C. 
27511    HOLLAND.    Boots  and  shoes,  or  inner  soles  for  use 
with  boots  and  shoes,  for  preventing,  improving,  or 
curing,  pes  planus  or  flat  foot. 
27518    SULLIVAN,  PRITGHARD,  &  ELLISON.  Non-refill- 
able  bottle  attachments. 
27537    WOOD.    Vapour  electric  apparatus.    [Date  applied  for 
under    International    Convention,    December  17th, 
1903.] 

27544    DAVIS  &  JINKS.    Automatic  safety  mineral  oil  lamp. 
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27550    GUEST.    Patching  fabric  for  the  air  tube  of  pneumatic 
tyres. 

27563    BECKER  &  WILLIAMS.    Holding  appliance  for  sus- 
pending the  guide  ropes  of  pit  cages. 

A  suspension  for  the  guide  ropes  of  j>it  cages,  consisting  of 
wedges  A,  adapted  to  receive  the  rope  between  them  and 
interlocking  so  as  to  slide  in  conjunction  with  one  another, 


and  an  internally  and  externally  tapered  divided  sleeve  E 
bolted  and  clamped  about  the  wedges  and  further  secured  by 
the  rings  C. 

275'jG    VESELY  &  VOTOCEK.    Process  for  obtaining  pure 
anthracene  from  crude  anthracene. 

27599    NIELSEN.    Apparatus  for  raising  sunken  vessels. 

Comprises  cylindrical  air-tight  vessels  provided  inside 
with  reservoirs  adapted  to  hold  calcium  carbide  and  capable 
of  being  opened  from  the  outside,  and  also  provided  with  air 
and  water  valves  and  tackle  for  connection  to  the  sunken 
ship.  They  are  filled  with  water  and  sunk  and  attached  to 
the  ship;  the  reservoirs  are  then  emptied  of  the  calcium 
carbide,  which  generates  gas  which  dislodge  the  waters 
through  the  valves.  The  vessels  will  then  become  lifting 
bodies. 

27684    ABRAHAMS.    Apparatus  for  raising  or  lifting  water. 
An  aparatus  '  for  raising  water,  comprising  a  tank  A, 
which  is  submerged  in  the  water  to  be  raised;  compressed  air 
is  admitted  through  the  left-hand  pipe  by  the  two-way  cock 
B.    The  water  rising  in  the  outlet  pipe  C  raises  the  piston 


above,  which  closes  the  two-way  cock  to  the  tank,  but 
exhausts  the  air  out  through  cylinder.  When  the  piston 
reaches  its  lowest  position  the  tank  again  fills  by  the  flap 
valve  shown. 


27002    GRIFFIN.    Abrading  shoes  for  truing  up  car  wheels. 

[Date  applied  for  under  International  Convention, 
April  30th,  1904.] 
HA1GHT.    Outdoor  gas  lamps. 

HAENKE.    Apparatus  for  lighting  and  extinguishing 

gas  lights  controlled  by  the  gas  pressure. 
PARIK.    Vehicle  wheels. 
ROBINSON.    Cardboard  boxes. 

CIE.  FRANCAISE  DE  L'OZONE.  Contrivance  for 
forming  a  reservoir  and  separator  of  the  excess  of 
ozone  in  stands  for  supplying  sterilised  water.  [Date 
applied  for  under  International  Convention,  August 
5th,  1904.] 

LAMME.  xVlternating  current  electric  motors.  [Date 
applied  for  under  International  Convention,  Februarv 
27th,  1904.] 

In  electric  motor  having  neutralising  windings  A  applied 
its  pole  pieces  C  with  connecting  portions  that  extend 


27007 
27614 

27015 
27020 
27621 


27705 


to 


around  the  spaces  between  the  pole  pieces,  and  magnetising 
.  coils  B  that  surround  the  pole  pieces  and  the  ends  of  the 
connecting  portions. 

27714  THOMPSON  (Deutsche  Gasgluhlicht  Akt.-Ges.,  Auer- 
gesellschaft).  Electric  incandescence  lamp  with  incan- 
descence body  fused  in  the  conducting  wires. 

The  conducting  wires  are  fixed  in  an  incandescence  lamp 
foot,  the  filament  or  light-giving  body  being  suspended  from 
a  spring  hook  to  facilitate  releasing.  The  two  ends  of  the 
filament  rest  in  two  loops  made  in  the  conducting  wires. 


One  pole  of  an  electric  current  is  connected  to  the  wire  at 
A,  and  the  other  by  means  of  a. thin  carbon  stick  to  the  end 
at  B ;  by  touching  the  wire  and  suddenly  drawing  away  a 
small  arc  is  formed  which  serves  to  fuse  the  two  together. 
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27639  PICKLES.  Car  structures.  [Date  applied  for  under 
International   Convention,  July  1st,   1904. 1 

27G85  NEWTON  (New  Jersey  Wire  Cloth  Co.).  Wire 
looms. 

27692  FISCHER.  Condiment  boxes. 
27710    SMILEY.    Printing  presses. 

27713  THOMPSON  (Deutsche  Gasgluhlicht  Akt.-Ges,  Auer- 
gesellschaft).  Process  for  the  formation  of  incan- 
descence bodies  for  electric  incandescence  lamps. 

27722  EPHRA1M.  Process  and  apparatus  for  the  separation 
and  recovery  of  gum  from  rubber  plants. 

27724  BOULT  (Gray).  Lamps  for  automobiles  and  other 
vehicles. 

27727    FUNK.    Folding  umbrellas. 

27729    BOULT  (Alvey-Ferguson  Co.).    Conveyors  or  apparatus 

for  transferring  goods  from  place  to  place. 
27741    SEAEFOSS.    Dredging  devices. 
27745    WERNITZ.    Bottle  stoppers. 

27758  MACKENZIE  (Leslie).  Production  of  relief  printing 
plates. 

27850  RICHARD.  Saddles.  [Date  applied  for  under  Inter- 
national Convention,  January  29th,  1904.] 

27884  MARKS  (Champion  Seal  Co.).  Machines  for  applying 
seals  to  bottles. 

27892  HERZBERG.    Sanitary  towel.    [Date  applied  for  under 

International  Convention,  July  29th,  1904.] 

27893  HERZBERG.    Arm  shields  or  dress  preservers.  [Date 

applied   for  under  International   Convention,  July 
29th,  1904.] 
27898    FERGUSSON.  Hats. 

27930  SMITH.  Spring  mattresses.  [Date  applied  for  under 
International  Convention,  December  21st,  1903.] 

27831  SPIEGELBERG.  Combined  seat  and  cane.  [Date 
applied  for  under  International  Convention,  December 
23rd,  1903.] 

27932  BALL.  Implement  for  manipulating  ice.  [Date  applied 
for  nnder  International  Convention,  December  21st. 
1903.] 

28051  MARX.  Production  of  caoutchouc.  [Date  applied  for 
under  International  Convention,  September  21st,  1904.] 

28248    HAIMAN.    Single  trees  and  double  trees. 

28446  LOHLER.  Chain  network  mattresses.  [Date  applied 
for  under  International  Convention,  October  4th, 
1904.] 

29040  TURNER  &  CUSTER.  Pressure  regulating  devices  for 
air  brakes.  [Date  applied  for  under  International 
Convention,  January  29th,  1904.] 

The  opening  A  is  in  communication  with  the  brake 
cylinder,  so  that  when  the  pressure  rises,  the  air  passes 
through  to  the  spring  valve  B,  which  is  adjusted  to  keep 
closed  at  the  normal  working  pressure ;  the  air  also  leaks 


past  the  spring  controlled  piston  C,  and  keeps  it  balanced. 
In  an  emergency  application  the  air  cannot  leak  past 
quickly  enough,  thus  forcing  the  piston  to  an  extreme  right- 
hand  position  and  closes  the  valve  D;  the  air  then  only 
leaking  through  E,  the  piston  is  not  balanced  for  some  time. 


28541  THOMPSON.  Propellers.  [Date  applied  for  under 
•  International  Convention,  February  11th,  1904.] 
Intermediate  propellers  are  provided  between  the  steering 
propeller,  the  former  consisting  of  a  main  arm  arranged 
to  be  oscillated  from  side  to  side,  an  intermediate  section 
rule  jointed  at  one  end  to  the  swinging  arm,  and  the  blade 
rule  jointed  at  its  inner  end  to  the  outer  end  of  the  inter- 
mediate section. 

28836  FISHER.  Means  for  automatically  operating  the 
whistles  of  locomotives.  [Date  applied  for  under 
International  Convention,  January  18th,  1904.] 

29017  McCORD.  Apparatus  for  cushioning  the  movements  of 
relatively  movable  members.  [Date  applied  for  under 
International  Convention,  February  23rd,  1904.] 

29537  TURNBULL.  Means  for  stretching  fence  and  other 
wires.  [Date  applied  for  under  International  Con- 
vention, May  7th,  1904.] 

29541  PRUDHON.  Hulls  of  vessels  with  wing  floats.  [Date 
applied  for  under  International  Convention,  January 
16th,  1904.] 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1901. 

1904. 

8051  BLAKESLEE  &  JARVIS.  Typewriting  and  tabulating 
machines. 

10230    TURNER.    Mattress  attachment. 

14839    GRIMOIN-SANSOM.    Treatment  of  cork  for  the  manu- 
facture of  cork  fabrics.  « 
16678    DE  GRASSE  (nee  Fould).  Corset. 
20694    PALMER.  Knives. 

22813  ERNST  HEINRICH  GEIST,  ELECTRICITATS  ACT.- 
GES.    Scraper  for  electro-magnetic  separator. 

23905  WILKINSON.  Governing  means  for  elastic  fluid  tur- 
bines. 

27394    BELLENS.    Steam  generator. 

28025  KINDERMANN  &  KINDERMANN.  Automatic  switch- 
ing or  reversing  device  for  gas  conduits. 

28iy33    ANTHONY.    Coin-controlled  vending  machines. 

28121  BUHLER  FRERES.  Supporting  rolls  in  rolling  mill 
frames. 

28592    REESE.  Envelopes. 

28798    WESTINGHOUSE.    Friction  draft  gear. 
29136    OHLLSON.    Liners  for  centrifugal  liquid  separators. 
29187    GUILLON.    Electric  igniters  for  explosion  motors. 
29288    BOURDILLAT.    Machines  for  stamping  type  characters. 
29295    BERTRAND.    Manufacture  of  chocolate  creams  and  the 
like. 

29457    BOUCHET.    Lathe  for  velvet  and  plain  ribbon  looms. 

29502  SOC.  ANON  DES  AUTOMOBILES  ARIES.    Means  for 

supporting  and  driving  the  wheels  of  motor  road 
vehicles. 

29503  DE  BONNECHOSE.    Rotary  apparatus  for  steam,  gas, 

or  other  fluid  pressure  medium  applicable  also  to 
compressors. 

1905. 

184  ARNOLD  &LACOUR.  Compensated  single  phase  alter- 
nating-current commutator  motor. 

194    A.  SPIES  G.  M.  B.  H.  Rolling  stock  weighing  machines. 

366  MASCHINENFABRIK  MUHLENBAUANSTALT  G. 
LUTHER  AKT.-GES.  Automatic  safety  cut-off 
device  for  gas  engines. 

369  JACKSON.    Vapour  electric  apparatus. 

370  KRUH.    Vapour  electric  apparatus. 

371  FILIPPI.  Propellers. 

373  GEBRUDER  BUHLER.    Pulley  blocks. 

374  AKT.-GES.  BROWN,  BOVERIE  &  CO.    Electro  motors 

for  single-phase  current. 

419    COLN-MUSENER     BERGWERKS  ACT.-VEREIN. 

Method  of  avoiding  or  filling  up  blow-holes  and  like 
flaws  in  castings. 

484    ZARA.    Axle  or  grease  boxes  of  locomotives. 

503  TECHEL  &  SALASCHEK.  Valve  gear  for  internal- 
combustion  engines. 

566    BARRIERE.    Gas  generators  for  gas  motors. 

575    WINZER  (nee  Graper).    Load  carriers  or  hooks. 

626    WINDHAUSEN,  Junior.    Elastic  fluid  turbines. 

789  UNION  ELEKTRICITATS-GES.  Electric  heating  of 
electrically-propelled  vehicles. 

859  BALZ.  Device  adapted  to  be  fixed  on  mangers  or  the 
like  automatically  winding  up  slack  of  horse  halters. 

952    LATOUR.    Electric  motors. 

954  CHURCHWARD.    Vapour  electric  apparatus. 

955  FERGUSON.    Vapour  electric  apparatus. 

956  WOOD.    Vapour  electric  apparatus. 
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THE  TURBINE  CUNARD   LINER  CARMAN  I  A. 


Ox  February  -'1st  there  was  launched  from  the  yard  of 
Messrs.  John  Brown  and  Company  Limited,  Clyde  Bank, 
Glasgow,  the  Cunard  liner  Carmania,  which  is  the  first 
vessel  for  the  Atlantic  service  to  he  fitted  with  turbine  and 
treble  screws.  In  almost  every  particular,  except  in 
machinery,  the  Carmania  is  a  replica  of  the  Caronia,  which 
left  the  same  yard  on  the  3rd  ult.,  and  will  also  sail  under 
the  flag  of  the  Cunard  Company.  The  Caronia  is  fitted 
with  quadruple-expansion  engines,  driving  twin  screws; 
while  the  Carmania  will  have  triple  screws,  driven  by  three 
Separate  Parsons  turbines.  There  is  a  slight  difference  in 
the  hull  of  the  Carmania,  due  to  the  three  shafts  which 
will  be  placed  in  her.  The  centre  shaft  will  be  driven  by 
the  hijrh-pressure  turbine,  and  each  of  the  side  shafts  by 
a  low-pressure  turbine,  with  the  astern  turbines  at  the 
after  end  inside  the  low-pressure  casing.  The  boiler 
pressure  in  the  Carmania  will  be  1951b..  instead  of  the 
210  11).  in  the  Caronia;  and  the  turbines  will  take  steam 
at  an  initial  pressure  16511).,  as  compared  with  200  1b.  in 
the  machinery  of  the  Caronia.    .The  area  occupied  by  the 


enterprise  of  the  Cunard  Company  had  won  for  them  the 
undoubted  claim  of  the  premier  shipping  concern  of  Britain. 

Lord  Inverclyde,  in  replying,  assured  the  Cunard  share- 
holders that  his  board  and  officials  would  spare  no  effort 
to  maintain  the  proud  position  of  the  Cunard  Company  in 
the  Atlantic. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  February  23rd, 
1905:— 

Barrow. — First  class  ;  Charles  Jones.  Second  class:  Samuel  A.  Bell. 

Cardiff. — First  class  :  Michael  Deabatedes,  Henry  J.  Davies,  Edwin 
F.  Wilcox,  Arthur  Morgan,  William  J.  Abrahams,  William  M.  Mordey. 
Second  class :  William  H.  Davies,  Edwin  Thomas,  Arnold  E.  Pringle, 
Albert  E.  Evans,  George  A.  Raker,  David  Lewi?. 

Glasgow. — First  class:  William  Macnab,  Andrew  Beattie,  John  A. 
Carson,  David  McCredie,  William  D.  Campbell.  Second  class:  Walter 
K.  Cameron,  William  Baird,  Allan  W.  Henderson,  Donald  Mackay. 
William  A.  S.  S.  Lang,  Hugh  Mackinuon,  James  Brodie. 


\ 


THE  TURBINE  CUNARD  LINER  CARMANIA. 


Carmania's  machinery  will  be  about  the  same  as  that 
required  for  the  engines  of  the  Caronia,  but  there  will  be 
a  saving  in  weight  of  about  5  per  cent.  The  turbines, 
which  are  being  made  at  Clyde  Bank,  will  be  the  largest 
of  the  kind  in  the  world.  The  Carmania  is  676  ft.  in 
length,  72  ft.  6  in.  broad,  52  ft,  in  depth  to  .shelter  deck, 
80  ft.  in  depth  to  boat  deck,  32  ft,  in  loaded  draught,  and 
about  21,150  tons  gross.  She  has  a  displacement  of  29,800 
tons,  and  12,000  tons  dead-weight  carryins;  capacity.  She 
will  carry  300  first-class  passengers,  350  second-class, 
1,000  third-class,  and  1,000  steerage,  while  her  crew  will 
number  550.  It  is  expected  that  she  will  steam  at  21 
knots. 

Mr.  John  Ellis,  who  presided  at  the  luncheon  after  the 
launch,  in  proposing  success  to  the  Carmania  and  prosperity 
to  the  Cunard  Line,  said  that  the  Carmania  would  afford 
a  unique  example  of  ascertaining  the  merits  and  demerits 
of  turbine  propulsion,  as  compared  with  reciprocating 
engines.  In  the  Carmania's  turbines  were  one  and  a 
quarter  million  small  brass  blades.  These  had  to  be  fitted 
and  sot  up  separately.    He  affirmed  that  the  energy  and 


Leith. — First  class  :  Harry  Gifford.  Second  class  :  James  G.  Whittet, 
Albert  R.  Goodwin. 

Liverpool. — First  class  :  William  Stubbs,  Charles  Makinson,  Charles 
Vipond,  Robert  W.  Bibby,  Joseph  P.  Casey.  Second  class  :  Richard  F. 
Boler,  Arthur  Cole,  William  K.  Harper. 

London. — First  class  :  Arthur  C.  Gilby,  Duncan  MeCallum,  Chris- 
topher  C.  R.  Murray.  Second  class  :  Alfred  T.  Attwood,  William  M.  L. 
Campbell,  Herbert  E.  Gray,  Peter  D.  Russell. 

North  Shields. — First  class :  John  R.  Mackay,  William  Eadington. 
Second  class :  Stanley  Bailes,  John  S.  Howey,  William  Bell,  John 
Harman. 

Southampton. — First  class :  Frederick  W.  Chate,  Francis  H.  Fan- 
court.  Second  class :  George  M.  Campbell,  Alfred  R.  G.  G.  Bennett, 
David  MacDonald,  Percy  J.  Jefford,  William  E.  Howie. 

West  Hartlepool. — First  class :  Frederick  G.  Neill.  Second  class  : 
Arthur  W.  Dickinson,  Jacob  F.  Trotter,  Thomas  West,  Frederick  J. 
Horsley,  John  J.  Craig,  Francis  W.  Meredith,  George  W.  Chambers, 
Robert  H.  Humble,  William  S.  Parkinson. 
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THE   BREAKAGE   AND   RENEWAL   OF  A 
LARGE  CYLINDER* 

Mb.  D.  C.  Hamilton  observed  that  lie  had  been  in  Liverpool 
at  the  time  that  this  renewal  was  carried  out,  and  had  seen 
the  original  cylinder,  and  also  the  cylinder  that  was  proposed 
to  be  put  in.  The  original  cylinder  was  certainly  a  very 
complex  casting,  and  he  had  no  doubt  that  had  it  originally 
been  designed  as  Mr.  MacColl  planned  the  new  one,  it  would 
have  saved  the  shipowner  a  considerable  amount  of  money  and 
a  great  deal  of  time.  It  was  not  advisable  to  make  such 
complex  castings,  especially  when  they  were  so  heavy.  Cases 
of  the  same  description  had  happened,  not  very  often,  for- 
tunately, as  more  modern  designed  engines  were  less  compli- 
cated, but  at  the  period  that  this  steamer  was  built  it  was  the 
custom  of  a  great  many  Clyde  engineers  to  have  the  casings 
and  other  details  cast  on  the  cylinders.  From  what  he  had 
seen  in  recent  years,  the  custom  had  altered  considerably,  and, 
he  thought,  to  the  shipowner's  advantage. 

Mr.  E.  Hall-Brown  said  it  seemed  to  him  that  sometimes 
the  designer  of  engines  got  very  scant  credit  for  his  work. 
For  instance,  Mr.  Scott  Younger  considered  that  it  would  be 
a  distinct  advantage  to  the  shipowner  and  probably  to  the 
underwriters  if  pumps  were  cast  in  several  pieces,  and  if  even 
the  valve  chests  of  circulating  pumps  were  cast  separately; 
but  he  did  not  say  where  he  would  find  the  shipowner  willing 
to  pay  for  that.  It  so  happened  that  most  people  nowadays 
had  to  face  very  keen  competition,  and  as  a  rule  the  cheapest 
engines  were  bought;  that  being  so  it  was  very  seldom  that 
they  could  be  sub-divided  so  that  each  piece  would  have  a 
minimum  value.  That  remark,  although  due  more  to  Mr. 
Scott  Younger's  communication  than  to  anything  that  appeared 
in  the  paper,  was  also  suggested  by  what  Mr.  MacColl  had  said. 
Mr.  MacColl  pointed  out  that  if  the  cylinder  had  been  sub- 
divided it  would  have  been  a  very  much  simpler  casting  for 
the  moulder,  and  the  loss  when  the  cylinder  was  broken  would 
have  been  very  much  reduced.  That  was  very  true,  but  he 
was  not  sure  that  even  Mr.  MacColl,  if  he  were  asked,  would 
say  that  he  considered  a  live  steam  joint  right  through  the 
flange  which  was  bolted  to  the  column  head,  to  be  a  joint  in 
its  proper  place.  There  were  quite  a  number  of  people  who 
would  hold  with  a  certain  amount  of  reason  on  their  side 
that  possibly  it  was  better  to  risk  a  fairly  large  casting  in  the 
hands  of  a  competent  moulder  than  a  live  steam  joint  right 
through  the  cylinder  foot.  It  was  always  easier,  he  thought, 
to  criticise  a  breakdown  than  to  design  a  cylinder  in  the  first 
instance,  and  probably  the  designer  of  this  cylinder  followed 
what  he  considered  the  best  practice;  and  he  (Mr.  Hall-Brown) 
believed  that  he  had  done  what  most  engineers  on  the  Clyde 
would  still  do  with  a  cylinder  of  the  same  size.  He  did  not 
know  that  it  was  now  the  common  practice  to  cast  large  casings 
independently  from  their  cylinders.  That  he  thought  obtained 
very  many  years  ago.  He  remembered  one  of  the  first  things 
he  did  as  an  apprentice  was  to  rub  a  piece  of  sandstone  over  a 
very  old  cylinder  that  lay  outside  the  shop  at  Fairfield.  It 
had  been  cast  long  before  his  day,  possibly  more  than  30  years 
ago.  That  cylinder  was  sub-divided  to  an  extent  which  he 
had  not  seen  approached  since.  If  he  remembered  rightly  the 
liner  was  one  piece,  the  cylinder  body  another,  and  the  top 
and  bottom  ends  (apart  from  the  cover)  were  other  parts. 
In  all,  he  thought  that  cylinder  was  in  four  pieces.  The 
invariable  practice  later  on,  at  Fairfield,  was  to  cast  the 
cylinders  and  casings  in  one  piece,  and  he  did  not  know  that 
even  the  underwriters  would  have  been  very  much  benefited 
had  these  cylinders  been  in  two  pieces.  Another  thing  that 
Mr.  MacColl  called  attention  to  was  that  the  work  should  have 
been  exactly  done  in  the  contract  time — eight  weeks.  He 
cculd  not  imagine  how  that  was  arranged  so  exactly,  unless 
the  cylinder  lay  more  or  less  finished  in  the  works;  and  even 
if  it  were  so  he  did  not  know  that  he  admired  the  risk  that 
was  run  in  testing  it  at  the  last  minute.  Even  although  the 
ship  was  not  wanted  to  sail  until  a  fixed  date,  it  seemed  to 
him  that  the  safest  course — so  far  as  the  owners  were  con- 
cerned— would  have  been  to  have  a  "  turn  "  as  early  as  possible. 
Repair  work  was  not  work  in  which  he  had  had  any  consider- 
able experience,  and  he  highly  appreciated  the  paper  which 
Mr.  MacColl  had  placed  before  the  institution.  At  the  samt 
time  it  was  well  to  note  that  none  of  the  points  which  were 
altered  in  the  new  cylinder  were  those  which  caused  the  break- 
down. That  was  due  to  defective  piston  design  rather  than 
to  defective  cylinder  design.  The  cutting  of  the  cylinder  in 
two,  although  a  convenience  in  manufacture,  did  not  rectify 
any  defect  which  caused  the  accident.  Although  he  was  no 
believer  in  big  castings,  he  thought  it  was  sometimes  advisable 
and  even  necessary  to  use  castings  that  were  bigger  than  one 
would  otherwise  care  to  have,  rather  than  have  a  joint  in  what 
might  be  considered  a  doubtful  place. 


*  Discussion  on  a  paper  read  before  the  Institution  of  Engineers  and  Ship- 
builders in  Scotland,  by  Mr.  Hector  MacColl.    (The  paper  was  reprinted  in  The 

Practical  Engineer  of  December  9th,  l!i04.) 


Mr.  MacColl,  in  reply,  said  he  was  glad  to  learn  that  Mr. 
D.  C.  Hamilton  believed  such  cylinders  as  described  were  not 
now  made  on  the  Clyde.  Referring  to  Mr.  Hall-Brown's 
remarks,  he  would  repeat  that  he  believed  large  cylinders 
sub-divided,  as  suggested,  would  not  cost  more  than  if  cast  in 
one  piece.  As  the  founders'  risk  would  be  minimised,  the  rate 
per  ton  would  be  reduced;  and  the  production  of  a  cylinder 
in  less  time,  and  on  less  expensive  machines,  would  meet  the 
cost  of  machining  and  jointing.  The  question  of  cost  need 
not,  however,  be  a  matter  of  opinion,  as  it  could  be  got  out 
accurately  from  working  drawings  of  the  two  designs.  With 
regard  to  the  steam  joint  in  the  connection  to  column  head, 
he  did  not  hesitate  to  say  that,  although  such  an  arrangement 
should  be  avoided  if  possible,  it  was  undoubtedly  preferable 
to  casting  the  casings  on  the  cylinder.  The  joint  was  not  one 
about  which  there  need  be  any  doubt,  and  in  the  present  case 
the  lower  inaccessible  flanges  were  double  bolted,  with  a  rust 
groove  between.  The  risk  of  having  to  re-make  this  joint  was 
not  so  great  as  that  in  the  valve-casing  joint  connecting  two 
cylinders,  and  many  engineers  adhered  to  the  latter  plan, 
although  re-jointing  involved  the  removal  of  a  cylinder.  While 
it  was  true  that  it  was.  easy  to  be  wise  after  the  event,  no 
great  originality  was  required  in  designing  a  sub-divided 
cylinder,  although  it  was  no  doubt  still  easier  to  follow  what 
had  been  done  before,  as  Mr.  Hall-Brown  suggested.  He 
thought  the  paper  fully  explained  why  the  work  was  not  com- 
pleted in  less  than  the  contract  time,  but  probably  Mr.  Hall- 
Brown's  misapprehension  was  due  to  his  admitted  inexperience 
in  repair  work.  Those  who  had  this  experience  knew  that  all 
contracts  for  such  repairs  provided  for  the  work  to'  be  tested 
under  steam,  and  Mr.  Hall-Brown  might  be  sure  that  no 
unnecessary  risk  was  run.  The  conclusions  arrived  at  'in  the 
paper  were  in  total  disagreement  with  Mr.  Hall-Brown's  last 
sentence  ;  and  he  could  only  add  what  he  thought  was  obvious, 
that  the  cylinder,  as  re-made,  only  represented  such  improve- 
ments as  the  time  and  circumstances  permitted,  not  such  a 
cylinder  as  a  new  design  would  call  for. 

Mr.  James  Mollison  was  afraid  that  the  ingenuity  and  skill 
displayed  by  engineers  in  effecting  temporary  repairs  at  sea, 
to  enable  the  vessel  to  be  brought  safely  to  port,  did  not 
always  receive  the  credit  they  deserved.  In  the  present  case, 
the  cylinder  appeared  to  have  been  one  of  those  (perhaps  too 
common  at  one  time)  cast  all  in  one  piece,  with  double  piston- 
valve  casings  and  other  connections,  intended  to  save  machin- 
ing and  jointing.  This  was  very  doubtful  economy,  as  the  risk 
of  some  defect  in  the  casting  was  much  greater  than  if  sub- 
divided into  various  portions,  not  to  speak  of  the  facility  by 
which  repairs  when  necessary  could  be  effected.  In  this  case, 
Mr.  MacColl  mentioned  that  the  renewal  of  the  cylinder  took 
exactly  eight  weeks,  whereas  by  a  sub-division  of  the  casting 
the  work  might  have  been  done  in  four  weeks.  This  appeared 
to  be  a  very  liberal  estimate  of  the  time,  because  if  the  cast- 
ing had  been  sub-divided  very  likely  only  one  portion  might 
have  been  damaged.  The  renewal,  however,  of  such  a  large 
cylinder,  with  its  attachments,  in  eight  weeks,  was  a  piece  of 
very  good  work,  and  Mr.  MacColl,  in  bringing  the  matter 
before  the  institution,  had  given  the  members  an  opportunity 
of  knowing  what  could  now  be  done  by  taking  advantage  of 
the  improved  facilities  at  command  in  our  principal  ports.  In 
reading  the  paper,  a  very  recent  case  of  a  broken  cylinder 
came  to  his  mind.  A  vessel  belonging  to  Glasgow,  while  cast- 
ing anchor  at  the  port  of  Gabes,  where  she  had  gone  to  load, 
had  the  whole  side  or  casing  of  one  of  the  cylinders  blown 
out  with  such  force  as  to  go  through  the  bunker  plating.  In 
this  disabled  condition  the  owners  sent  out  their  superintendent 
engineer,  and  also  an  engineer  from  one  of  the  repairing  firms 
on  the  river,  to  arrange  for  a  new  cylinder.  Luckily,  the 
barrel  of  the  cylinder,  with  the  valve  faces  on  either  side  of 
it,  were  intact,  and  it  was  decided  to  have  the  vessel  towed 
to  Malta  for  temporary  repairs,  and  there  the  engines  were 
put  into  such  an  efficient  condition  by  the  closing  in  of  the 
broken  casing  with  \  in.  boiler  plating,  and  by  the  introduc- 
tion of  a  7  in.  copper  pipe  to  carry  the  steam  from  one  cylinder 
to  the  other,  that  the  vessel  was  enabled  to  return  to  Gabes. 
where  her  cargo  was  loaded  and  conveyed  to  Glasgow.  The 
new  cylinder  was  prepared  and  ready  for  fitting  on  board  on 
her  arrival.  He  was  very  much  struck  by  the  skilful  way  in 
which  the  repairs  had  been  carried  out,  whereby,  no  doubt, 
both  owner  and  underwriters  were  saved  a  considerable  sum 
of  money.  Many  clever  and  skilful  repairs  were  devised  and 
carried  out  by  sea-going  engineers,  often  in  very  adverse  and 
trying  circumstances,  and  he  was  sure  that  it  would  be  a 
great  benefit  to  the  institution  if  such  men  became  correspond- 
ing members,  and  thereby  be  induced  to  put  on  record,  through 
the  sanction  of  their  employers,  the  results  of  their  experience 
and  endeavours. 

Mr.  A.  Scott  Younger,  B.Sc,  considered  that  Mr.  MacColl 
had  told  his  experience  in  a  plain,  straightforward  way ;  and 
most  practical  engineers  would  be  prepared  to  accept  his  theory 
of  the  accident,  and  the  lessons  to  be  drawn  from  it.  There 
was  not  much  to  be  said  by  way  of  criticism,  at  least  adverse 
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criticism,  but  tkere  were  one  or  two  points  which  might  be 
referred  to  With  respect  to  the  cause  of  the  accident  one 
felt  inclined  to  ask  why  the  packing  ring  was  allowed  to  remain 
working  in  the  cylinder  when  worn  so  thin?  In  a  ship  of 
this  class  it  was  likely  that  the  working  parts  would  be 
frequently  and  carefully  examined,  so,  unless  one  supposed 
there  was  some  undue  wear,  the  condition  of  the  rings  must 
nave  been  known  to  the  engineer.  The  method  adopted  to 
prevent  such  an  accident  in  the  future  would,  no  doubt  be 
quite  effective,  though  liable  to  lead  to  the  formation  of  a 
ridge  at  the  bottom  of  the  cylinder  band,  which  might  give 
trouble  later  on.  The  adoption  of  a  much  thicker  section  of 
ring,  like  Buckley  s  or  M'Lean's,  would  also  have  answered  the 
purpose,  and  been  free  from  this  objection.    The  most  impor- 

utMSSnI1,,WaS  0ne  that  was  very  Properly  emphasised  by 
Mr.  MacColl,  viz.,  the  advantage  of  sub-dividing  large  cylinder 
castings      MacColl    might    have    gone    much    further,  and 
expended  his  suggestion  to  include  other  large  engine  castings 
as  well  as  the  cylinders.    At  the  present  time  it  was  the  practice 
of  many  engine  builders  to  cast  large  box  condensers  all  in  one 
piece  which  were  liable  to  fracture  under  the  stresses  arising 
from  the  differences  of  temperature  to  which  they  were  sub- 
jected.   These,  he  thought,  should  be  sub-divided    or  made  of 
circular  section,  and  kept  apart  from  the  main  framing  of  the 
engine.    This,  of  course,  was  frequently  done,  but  the  practice 
was  not  so  general  as  it  should  be.    Another  common  practice 
was  to  cast  the  air  and  circulating  pumps  together,  which  was 
done  to  save  labour  in  the  fitting  shop,  and  though  there  was 
no  sacrifice  of  efficiency  so  far  as  the  engine  was  concerned 
,  there  was  an  almost  certain  increase  in  the  cost  of  renewals 
to  be  paid  sooner  or  later  by  the  shipowner       It  was  well 
known  that  the   circulating  pump  was  subjected  to  severe 
stresses  arising  from  the  racing  of  the  engines,  and  was  more 
liable  to  break  down  than  the  air  pump;  it  was  also  much 
more  subject  to  the  wasting  away  of  the  metal  forming  the 
valve  seats    while  the  air  pump  was  free  from  this  action. 
Therefore,  it  happened  that  the  circulating  pump  was  perhaps 
completely  done   while  the  air  pump  was  as  good  as  Sew,  so 
that,  being  cast  together,  the  renewal  of  one  meant  renewal  of 
both,  with  a  large  increase  of  cost  and  sacrifice  of  time  to  the 
shipowner.    One  well-known  East  Coast  firm  not  only  cast  the 
pumps  separate,  but  the  valve  boxes  of  the  circulating  pump 
were  apart  from  the  body  of  the  casting.    In  this  way  the 
cost  of  renewals  was  kept  down,  and  no  doubt  the  high  esti- 
mation enjoyed  by  the  firm  referred  to  was  due  to  the  low 
cost  of  upkeep  and  repairs.    During  the  last  eight  years  he  had 
had  five  new  circulating  pumps  through  his  hands,  the  cost 
of  fitting  which  would  have  been  considerably  reduced  had  the 
castings  been  of  simpler  design. 

Mr.  MacColl,  in  reply  to  the  correspondence,  said  that  Mr. 
Molhson  s  description  of  a  cylinder  repair  was  most  interest- 
ing °^dlally,ag,reed  with  hls  suggestion  that  the 
benefit  by  haYin£  such  cases  described  and 
^  If'"^*  ?^10"5  ^  the  men  who  carried  out  the 
work  Mr.  Scott  Younger  would  readily  see  that  the  question 
he  asked  and  the  further  sub-division  of  castings  he  suggested 
well  ?L^t  Wltlm  *hVc°Pe  of  paper.  The  latter  might 
well  form  the  subject  of  a  paper  from  Mr.  Younger  himsilf, 
and  as  an  inducement,  he  promised  him  some  discussion  on 
ins  five  burst  circulating  pumps,  of  which  he  knew  nothing 

SSjfTnM  \g<°°d  deaL  He  1uite  a^reed  ttat  the  cof- 
cSw  t  7  f°FL.?art  of  the  frami4;  and  that  the  air, 
w!  ^  6d'  aUd  bllge  pumPs  should  be  separate  castings 
treondenderremem       ^  ^  Wh<m  th6J  W*re  a11  Cast  °n 
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"  The  Metric  Fallacy  and  the  Metric  Failure."  By  F  H 
Halsey  and  S  S  Dale.  New  York  :  D.  Van  Nostrand 
Company,  23,  Murray  and  27,  Warren  Streets. 
™?rf  I  gatt-ered  from  the  title,  this  book  is  in  two 
parts,  each  portion  being  responsible  to  its  own  author 
liie  whole  question  of  the  adoption  of  the  metric  system 
i -so  involved  in  the  surroundings  of  custom,  convenience, 
and  fancy ,  that  it  is  easy  to  understand  the  little  apparent 
advance  that  has  been  made  in  this  country  for  a  general 
acceptance  of  the  principles  and  practice  of  the  new  system. 
When  we  have  men  like  the  late  Lord  Bramwell,  who 
ndicuied  even  the  decimal  system,  it  is  sure  evidence  that 
tnose  given  over  to  the  metre  are  not  going  to  have  it  all 
their  own  way.  The  author  has  gone  to  much  trouble 
to  ascertain  the  practices  prevailing  on  the  Continent  and 
the  effect  m  those  countries  in  which  the  metric  system 
has  been  made  law,  and  he  points  out,  with  evident  good 
arguments,  the  reasons  of  the  persistence  of  the  old  units. 


We  cannot  do  better  than  quote  Mr.  Halsey's  "  Conclusions  " 
as  a  summation  of  his  arguments:   "The  changing  of 
established  standards  is  impossible.    Their  measurement 
m  mil hmetres  is  equally  impossible.   Established  standards 
will,  therefore,  preserve  the  inch.    The  millimetre  may  be 
forced  into  use,  destroying  our  present  uniformity  and 
introducing  the  diversity  which  everywhere  accompanies 
the  use  of  the  metric  system,  but  this  is  all  that  can  be 
done.    These  people  may  legislate  until  Doomsday;  they 
may  make  infinite  confusion,  endless  turmoil,  limitless 
sacrifice;  but  move  the  English  inch?    The  Archimedean 
evel  is  still  unknown."    In  the  second  portion  of  this  work 
the  author  Mr.  ft  S.  Dale,  limits  himself  to  "The  Metric 
Failure  in  the  Textile  Industry,"  and  thus  we  are  brought 
face  to  face  with  its  actual  utility  in  one  specific  industry 
This  alone  might  not  be  very  convincing  proof  against  its 
universal  adoption,  but  when  bound  under  the  same  cover 
as  the  more  general  compilation  which  precedes  it,  addi- 
icnal  force  is  added.    The  methods  used  by  committees 
in  favour  of  the  new  system  of  units  to  secure  evidence  in 
heir  favour  are  pointed  out,  and  the  arguments  brought 
forward  are  very  clearly  and  piquantly  set  out.  This 
author  is  quite  as  emphatic  in  his  views  as  Mr.  Halsev 
but  such  a  statement  as  "It  would  be  a  plunge  into  chaos, 
to  emerge  no  one  know,  when,  how,  or  where,"  although  not 
convincing,  is  certainly  a  forcible  opinion.    The  o°ist  0f 
the  who  e  work  is  apparently  to  prevent  legislation  in 
favour  of  the  metric  system,  and,  this  gained,  tliere  is  not 
much  fear  of  the  new  unit  prevailing.    To  all  engineers 
and  others  interested  in  this  important  matter,  whether 
tor    or    against,"  and  who  have  hitherto  limited  their 
opinions  so  far  as  it  affects  themselves  personally  we  can 
recommend  this  book  as  one  going  further  afield 


"  dive's  Shilling  Arithmetic."    Edited  by  William  Briggs 

1°  rV^r?-  °Iive'  Un™ty  Tutorial  Press 
Limited,  157,  Drury  Lane,  W.C 

S^m"*"!  excellent  shiUing  introduction,  and  one  that 
should  find  a  ready  sale.  It  consists  of  a  large  number  of 
problems  and  exercises  suitable  for  both  oral  and  written 
work,  and  is  well  adapted  for  home  study,  the  examples 
bemg  grouped  in  graduated  sets.  The  arrangement  follows 
the  system  adopted  in  the  other  similar  works  by  the  same 
publishers,  and  therefore  needs  no  further  comment. 
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THE   AUTOMOBILE   SHOW   AT  OLYMPIA. 

( Continued  from  page  290.) 

The  motor-boat  section  suffered  from  lack  of  space,  but 
all  the  leading  firms  in  this  branch  of  the  industry  were 
represented. 

Messrs.  S.  F.  Edge  Ltd.  exhibited  a  motor  launch, 
fitted  with  a  10  H.P.  four-cylinder  Napier  marine  engine, 
with  plate-glass  engine  house  located  in  the  centre  of  a 
small  raised  platform.  This  launch  is  40  ft.  long,  with  a 
draught  of  about  1  ft.,  and  a  speed  of  over  12  miles  per 
hour.  There  was  also  shown  a  20'  H.P.  Napier  four-cylinder 
engine  complete,  with  reverse  gear,  and  a  complete  set 
of  launch  machinery.  The  leading  feature  of  the  Napier 
marine  engine  is  its  flexibility.  The  engine  is  capable  of 
being  throttled  down  to  150  or  200  revolutions  per  minute, 
and  then  accelerated  to  1,200  revolutions,  and  at  all  speeds 
the  engine  runs  practically  silently  and  without  appreciable 
vibration.  The  reverse  gear  fitted  with  these  engines 
comprises  three  positions — ahead,  intermediate,  and  astern. 
When  the  lever  is  placed  in  the  ahead  position,  the  gear 
is  firmly  locked,  and  is  practically  nothing  more  than  a 
rigid  shaft  carried  in  two  roller  bearings,  and  provided 
with  a  ball-thrust  bearing.  If  the  lever  is  placed  in  the 
intermediate  position,  this  shaft  is  broken  or  disconnected 
end  from  end,  but  still  runs  on  a  very  long  substantial 
spigot  bearing,  so  that  the  engine  shaft  can  rotate  and 
the  propeller  shaft  remain  free  with  a  minimum  amount 
of  friction.  In  the  astern  position  the  shaft  still  remains 
broken,  but  there  is  interposed  a  counter  shaft,  with  an 
interposed  gear  wheel,  which  gives  an  astern  or  opposite 
motion  to  the  propeller  shaft,  and  reduces  speed  of  same. 
These  three  positions  are  positive,  and  in  connection  with 
this  reverse  gear  is  a  metal-to-metal  clutch,  also  running 
in  oil,  which  in  Napier  practice  forms  part  of  the  flywheel. 

Saunders'  Patent  Launch  Building  Syndicate  Ltd. 

have  been  well  to  the  front  in  designing  ami  building 
launches  suitable  for  petrol  and  steam  propulsion,  including 
the  famous  Napier  Minor.  The  Saunders'  patent  system  of 
construction  consists  of  either  two,  three,  four,  or  more 
skins  of  total  thickness  from  ^  in.  upwards  to  suit  require- 
ments. First  the  stringers  are  placed  in  jjosition,  then  a 
skin  placed  diagonally,  then  a  fabric  water-proofed  with 
a  special  solution ;  next  a  reverse  diagonal  skin,  then 
another  water-proofed  fabric,  and,  lastly  (in  the  case  of 
three  skins),  the  outer  portion  or  planks,  placed  horizon- 
tally. The  skins  are  sewn  together  with  specially  annealed 
copper  or  bronzed  wire,  with  countersunk  stitches,  varying 
from  |  in.  pitch  upwards,  the  whole  forming  a  hull  of 
uniform  strength,  and,  while  possessing  great  elasticity, 
is  free  from  vibration. 

The  Lozier  Marine  Motor  was  exhibited  by  the  sole 
agents  for  Great  Britain  and  Ireland,  Messrs.  the  Launch 
Motor  Company  Limited,  Chiswick.  The  engine  is  claimed 
to  be  the  simplest  built,  and  is  of  few  parts,  and  perfectly 
automatic  in  action.  The  ignition  is  electric,  the  current 
being  provided  by  batteries.  A  reversible  blade  propeller 
wheel  is  provided  with  all  small  engines,  and  by  means  of 
reversible  blade,  operated  by  a  lever,  the  direction  of  the 
vessel  can  be  altered,  or,  with  the  lever  in  the  central 
position,  the  propeller  ceases  to  revolve. 

The  Allen  Steering  Lock,  shown  by  the  Allen  Co., 
39,  Victoria  Street,  S.W.,  consists  of  means  whereby  the 
steering  gear  can  be  quickly  and  temporarily  locked  to 
the  body  of  the  car  whenever  there  is  a  tendency  to  slide 
slip.  One  form  of  the  invention  comprises  a  disc,  fitted 
to  the  sleeve  of  the  steering  pillar,  close  under  the  steering 
wheel,  so  that  it  can  easily  be  gripped  by  the  hand  when 
necessary.  It  is  a  well-known  fact  that  if  the  front  wheels 
of  a  vehicle  are  prevented  from  turning,  the  tendency  of 
a  car  to  swing  round  owing  to  side  slip  is  obviated,  and 
it  is  on  this  principle  that  the  Allen  steering  lock  works. 


We  were  rather  surprised  that  only  two  firms  exhibited 
in  the  machinery  section,  these  being  Messrs.  the 
Wolseley  Tool  and  Motor  Car  Co.  Ltd.  and  Messrs. 
Richard  Melhuish,  Sons,  and  Co.     The  former  firm 

were  well  represented  witlf  one  horizontal  boring  machine, 
one  four-operation  automatic  screw  machine,  three  gas 
furnaces,  three  sizes  of  self-opening  die  heads,  three  sizes 
three-point  steadies,  two  adjustable  angle  plates,  and  a  full 
list  limit,  standard,  caliper,  and  screw  gauges.  Messrs. 
Richard  Melhuish  and  Company  had  a  stand  full  of  labour- 
saving  machine  tools  and  other  appliances  for  motor 
engineers,  including  continuation-screw  and  instantaneous 
vices,  various  movable  stands  for  same  screws,  cutting 
lathes,  cut-geared  wheels,  new  sensitive  drilling  machines, 
and  self-feeding  drilling  machines  for  general  work. 
Considering  the  great  increase  in  the  motor  industry,  and 
the  necessity  of  accurate  machine  tools  and  other  labour- 
saving  appliances,  we  are  surprised  that  this  section  was 
not  taken  advantage  of  by  firms  wishing  to  introduce  their 
goods  to  motor  engineers,  and  thus  taking  part  in  the 
boom  in  the  making  and  selling  of  motor  cars,  which,  we. 
are  told,  is  this  year  going  to  rival  the  great  cycle  boom 
of  1898. 

Messrs.  Alf.  Dougill  and  Co  Ltd.,  of  Leeds,  had 

one  9  H.P.  Frick  lurry  of  301  cwt.  capacity,  an  8-cwt.  Frick 
delivery  van  of  7  H.P.,  two  Frick  cars,  one  four-seated 
and  the  other  two-seated,  and  a  launch  motor,  fitted  with 
accumulator  and  coil,  or  high-tension  magneto  ignition, 
automatic  carburetter,  two  flywheels,  balanced  crank,  and 
large  exhaust.  The  distinguishing  feature  of  the  Frick 
cars  is  the  method  of  transmission  of  power  from  the 
engine  to  the  wheels.  The  transmission  is  performed  by 
two  friction  wheels  placed  between  the  flywheel  disc  and 
a  counter  disc  parallel  to  it. 

(To  be  continued.) 


WATER  TURBINES. 

[S pecially  C ontributed. ] 

(1)  Tangential  Flow. 

The  energy  in  foot-pounds  of  a  body  of  water  of  weight  w 
(lbs.)  falling  from  a  height  h  (feet) 

=  hw  =   

where 

V  =  velocity,  feet  per  second,  due  to  h, 
g  =  gravity  =  32-2  ft. 

If  the  body  be  brought  to  rest  in  a  distance  of  d  (feet),  it 
exerts  during  that  distance  a  pressure  in  pounds 

h  io      w  V2 
d  2gd 

If  time  t  (seconds)  is  given  in  place  of  distance :  distance 
equivalent  to  time  =  t  (the  mean  velocity  being  |  the 
maximum) ;  substituting  this  for  d,  then  a  body  brought  to 
rest  in  time  t  exerts  during  that  time  a  pressure  in  pounds 

I  wY 

If  w  =  lbs.  of  water  flowing  per  second,  then  t  =  1,  and 
the  formula  stands 

9  .    .  •     fycH       -      .  . 

When  a  body  strikes  another  which  is  already  in  motion 
and  moving  in  the  same  direction,  it  is  evident  that  the  actual 
striking  velocity  is  the  difference  of  velocities.  If  V  =  velocity 
of  the  water  issuing  from  nozzle  and  v  =  circumferential 
velocity  of  wheel,  both  in  feet  per  second,  then  the  velocity 
of  the  water  striking  the  wheel  =  (V  -  v),  and  pressure  of 
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water  on  wheel  = 
velocity  v. 


w(\  -  v) 


as  the  wheel  ia  moving  with  a 


foot-pounds  per  second 


to  (V  -  o)  a 
9     -  " 


whicli 


This  is  a  maximum  when  v  —  \  V,  and  is  then  = 

y 

is  only  equal  to  ^  W-^L-  or  i  h  10 ;  that  is,  the  energy  utilised 

•  9 

by  the  wheel  is  only  half  the  available  energy  of  the  water ; 
thus  a  wheel  utilising  the  striking  velocity  only  cannot  have 
au  efficiency  of  more  than  50  per  cent  theoretically.  After 
striking  a  flat  bucket  the  water  glides  off  at  right  angles  to 
the  direction  of  rotation  with  a  velocity  =  (V  -  v) ;  with  a 
bucket  of  the  Pelton  type  the  water  is  turned  back,  and 


Diagram  showing  relation  of  efficiency,  turning  force,  and  speed  ratio 
of  velocity  of  wheel  to  velocity  of  water. 

leaves  the  wheel  parallel  to  the  plane  of  motion ;  the  pres- 
sure caused  by  the  reaction  of  the  water  leaving  the  wheel 
is  the  same  as  that  caused  by  the  water  striking  the  wheel ; 
the  pressure  on  the  wheel  is  thus  made  up  of  two  parts — 
the  striking  pressure  and  the  reacting  pressure,  and 

_  w  [(V  -  „)  +  (V  -  ,)] 


In  practice  the  water  is  discharged  at  a  slight  angle  to  the 
plane  of  motion,  so  the  effective  velocity  of  discharge  is 
reduced. 

6  =  angle  between  tangent  to  tip  of  bucket  and  pline  of 
motion. 

... '                      u    i     »  [(V  -  v)  +  cos  6  (V  -  v)] 
Total  pressure  on  wheel  =  —  L--    — —  A 

9 

iv  (V  —  v)l  +  cos  6 

YrC  "    "  9 

When  the  wheel  is  running  at  such  a  speed  that  v  =  |  V 
the  velocity  of  the  water  leaving  the  buckets  relatively  to 
the  wheel  =  (V  -  v)  =  J  V,  so  the  velocity  of  the  water 
relatively  to  a  fixed  point  =  0 ;  thus  the  water  discharged  is 
inert,  the  whole  of  its  energy  having  been  transferred  to  the 
wheel.  The  theoretical  efficiency  of  the  wheel  is  100  per 
cent,  or  more  exactly  50  (1  +  cos  6)  per  cent.  With  a  flat 
bucket  0=90  deg.,  and  cos  90  deg.  =  0,  so  the  maximum 
efficiency  =  50  per  cent. 

If  c  =  cubic  feet  per  minute, 


Pressure  on  wheel  (turning  force) 


If  6  is  very  small, 


cJY_ -_v)l  +_cos  6 

ai 

c(V  -  v) 
11  5  ' 


When  the  wheel  is  on  the  point  of  starting  the  pressure 
on  it  is  equal  to  four  times  the  pressure  on  the  face  of  tl  e 
nozzles;  when  moving  at  the  normal  speed  it  is  reduced  to 
one-half ;  when  running  at  maximum  speed  it  is  practically 
nothing. 

a  =  area  of  nozzles,  square  inches. 
"h  =  effective  head. 

Pressure  of  water  =  0-131  lb.  per  square  inch  per  foot  of  head. 


turning  force,  lbs. 


If  6  is  smalk  horse  power 


=  ha  1-736  (V  -  v) 
V 

=  ha  1-736  (V  -  p)  p60 

V  330U0 
_  h  a  (V  -  v)  v 
V  320 


As  the  pressure  at  starting  is  so  much  in  excess  of  that 
when  running  at  normal  speed,  an  impulse  wheel  is  capable 
of  speeding-up  very  quickly  under  full  load. 


APPLICATION  OF  ELECTRIC  POWER  IN 
COLLILRIES. 

On  February  2nd  a  paper  on  the  above  subject  was  read 
before  the  Rugby  Engineering  Society  by  Mr.  G.  M.  Brown. 
The  author  opened  his  subject  by  a  reference  to  the  first 
examples  of  pumping  and  driving  coal  cutters  by  electricity 
in  1887  at  the  Andrews  House  Colliery  and  Bowers 
Allerton  Collieries  respectively,  and  pointed  out  some  of  the 
disadvantages  from  the  use  of  the  steam  engine,  particu- 
larly in  deep  and  warm  mines,  due  principally  to  loss  of 
heat  by  radiation.  The  only  serious  competitor  is  com- 
pressed air,  but  this  is  uneconomical  for  general  use. 

Tests  made  have  shown  that  incandescent  lamps  broken 
in  an  explosive  atmosphere  are  not  a  source  of  danger 
unless  the  current  exceeds  '6  amperes  and  the  voltage  not 
above  220.  Ordinary  types  of  switches  are  decidedly 
dangerous  for  anything  above  3  amperes  at  100  volts  on 
non-inductive  circuits.  Difficulty  has  been  found  in  the  ■ 
case  of  switches  carrying  large  currents,  due  to  the  large 
amount  of  energy  which  has  to  be  dissipated  within  a 
gas-tight  case. 

The  greatest  advance  was  stated  by  the  author  to  be 
the  introduction  of  the  polyphase  alternating-current 
induction  motor,  with  its  closed  circuit  rotor,  the  larger 
sizes  with  slip  rings,  starting  resistances  and  switches 
for  larger  sizes  to  secure  a  good  starting  torque.  An 
advantage  of  the  alternating  current  is  that  all  switches 
can  be  of  the  oil-break  type,  and  the  use  of  fuses  is  not 
necessary.  Present  conditions  point  to  the  exclusive  use 
of  alternating  current  for  mining  work,  and  there  are  only 
two  periodicities  to  consider,  namely,  25  and  50  complete 
cycles  per  second.  The  determination  of  which  of  these 
should"  be  used  depends  upon  the  class  of  work  to  be  done. 
If  there  are  a  large  number  of  slow-speed  pumps  and  large 
winding  gears,  then  the  lower  periodicity  is  preferable,  with 
the  use  of  a  motor  generator  for  arc  lighting,  if  necessary. 
On  the  other  hand,  if  high-lift  high-speed  machinery 
prevails,  then  the  higher  periodicity  is  advisable. 

In  ordinary  cases,  with  the  generating  machinery  near 
the  pit  head,  and  most  of  the  power  is  required  at  the 
bottom  of  the  shaft,  550  volts  is  most  economical.  In 
other  cases,  determined  entirely  by  the  local  conditions 
of  distance  and  size  of  machinery,  anything  up  to  11*000 
volts",  with  transformers,  may  be  advisable.  Although 
large  winding  gears  worked  electrically  are  in  operation  on 
the  Continent,  there  are  no  examples  in  British  collieries  of 
the  capacity  of  steam  winding  engines.  Electric  winding 
gears  with  continuous  currents  in  connection  with  a  batten- 
were  described,  and  the  introduction  of  the  idea  of  utilising 
instead  mechanical  energy  in  the  form  of  a  heavy  flywheel 
instead. 

Several  methods  of  this  nature  have  been  discussed  by 
Mr.  Gustav  Meyersberg,  and  are  referred  to  briefly. 

The  first  consists  in  the  use  of  a  direct-current  machine 
coupled  to  a  very  heavy  flywheel.  The  fleld  of  this  machine 
is  in  series  with  the  line  supplying  the  motor  driving  the 
winding  gear,  and  the  armature  is  connected  across  the 
line  ;  a  small  shunt  winding  is  provided  to  prevent  the 
machine  attaining  an  excessive  speed.  When  the  winding 
Hears  with  continuous  currents  in  connection  with  a  battery 


356 


THE    PRACTICAL  ENGINEER. 


[March  3,  1905 


its  average  power,  the  combination  works  as  a  motor  at 
a  gradually  increasing  speed,  the  power  it  absorbs  from 
the  line  decreasing  slowly  as  the  speed  rises. 

At  the  instant  the  winding  gear  is  started,  there  is  a 
large  demand  for  current,  and  a  consequent  fall  of  potential 
in  the  line,  so  that  the  current  supplied  by  the  generator 
increases,  and  the  field  of  the  machine  coupled  to  the 
flywheel  is  strengthened,  causing  it  to  act  as  a  generator, 
absorbing  energy  from  the  flywheel  and  supplying  current 
to  the  winding  gear.  By  suitably  arranging  matters  this 
combination  can  be  made  to  regulate  the  demand  on  the 
generating  plant  under  normal  conditions  within  narrow 
limits,  comparatively  speaking.  This  combination  labours 
under  the  same  disadvantage  as  those  including  batteries, 
as  far  as  the  rheostatic  losses  at  starting  and  stopping  are 
concerned. 

An  alternative  system,  whereby  the  large  rheostatic  losses 
involved  by  introduction  of  resistance  in  the  armature 
circuit  are  avoided,  consists  in  the  use  of  what  is  practi- 
cally a  reversible  booster  system,  the  booster  being  driven 
by  a  separately  excited  motor,  and  provided  with  a  heavy 
flywheel.  The  booster  and  motor  are  both  excited  by  a 
small  compound-wound  exciter  coupled  to  the  same  shaft, 
the  series  field  of  the  exciter  being  traversed  by  the  line 
current.  The  booster  field  is  controlled  by  a  reversible 
field  rheostat,  and  there  are  no  operating  switches  between 
it  and  the  winding-gear  motor.  If  the  line  voltages  is, 
say,  250,  the  winding  gear  will  be  driven  by  a  500-volt 
motor.  When  it  is  at  standstill,  the  booster  voltage  is 
against  the  line  voltage,  and  at  full  speed  with  the  line 
voltage. 

The  whole  combination  is  easily  handled  and  controlled 
by  the  operation  of  a  comparatively  small  rheostat,  and 
the  losses  practically  reduced  to  a  minimum. 

Utilising  alternating  current  in  an  induction  motor  con- 
nected to  the  winding  drum  is  simple,  but  wasteful,  owing 
to  violent  fluctuations,  and  the  author  suggests  that  for 
500B.H.P.  it  is  advisable  to  have  a  slow-speed  motor  coupled 
direct  to  the  winding  drum.  The  largest  example  known 
to  the  writer  is  that  at  the  Societe  Charbonnages  de  Grand 
Hornu,  Belgium.  The  motor  is  for  2,000  volts  at  23'5 
cycles,  and  is  mounted  on  the  drum  shaft ;  speed,  42 
rotations  per  minute,  and  winding  speed  517  ft.  per  second. 
The  weight  of  cone  lifted  is  5,7201b.,  the  depth  of  shaft 
546  fathoms.  This  method  is  described  as  simple,  but 
would  be  much  better  as  regards  economy  if  provided  with 
means  for  equalising  the  demand  on  the  generating  plant. 
Herr  Ilgner,  of  the  Donnersmarkhtitte  A.G.,  has  a  patented 
arrangement,  which  consists  .of  a  motor  generator,  provided 
with  a  heavy  flywheel,  supplying  direct  current  to  the 
motor  driving  the  winding  gear,  the  whole  of  the  control 
being  effected  by  regulating  and  reversing  the  field  of  the 
direct-current  generator  of  the  motor  generator  set.  This 
set  is  composed  of  an  induction  motor,  with  slip  rings  and 
a  reversible  generator,  both  directly  coupled  to  a  heavy 
flywheel.  By  such  means  it  is  possible  to  obtain  large 
torque  at  starting,  bringing  the  machinery  up  to  speed 
without  large  rheostatic  losses. 

For  this  purpose  cast  iron  for  the  flywheel  is  quite 
prohibitive,  and  with  cast  steel  a  safe  limit  is  put  at  250  ft. 
per  second,  periphereal  speed.  An  example  of  this  sort  is 
the  plant  at  the  Zeche  Matthias  Etinnes  Carnap,  West- 
phalia, capable  of  raising  100  tons  per  hour  from  437 
fathoms.  In  this  country  as  much  as  250  tons  per  hour 
from  800  fathoms  is  not  uncommon,  thus  presenting 
greater  difficulties. 

Steam  engines  for  winding  are  usually  non-condensing, 
and  on  account  of  the  very  intermittent  and  unfavourable 
conditions  of  service  are  most  uneconomical.  The  results 
of  various  tests  made  on  the  Continent  show  that  the  steam 
consumption  per  horse-power  hour,  reckoned  on  material 
raised,  varies  from  1201b.  to  571b.,  the  latter  being  with 
twin-tandem  engines,  running  condensing,  and  under 
special  skilled  supervision.      For  large  winding  engines, 


running  under  favourable  conditions,  it  would  not  seem 
out  of  place  to  assume  a  steam  consumption  of  75  lb.  per 
horse-power  hour,  reckoned  on  material  raised.  With  a 
well-designed  Ilgner  plant  the  corresponding  figure  would 
be  25  lb.,  but  against  this  saving  we  have  to  put  the  extra 
interest  on  the  increased  capital  cost,  and  make  a  slightly 
larger  allowance  for  depreciation  and  repairs,  but  in  any 
case  can  expect  a  net  saving  of  30  per  cent  of  the  working 
charges  of  the  steam  plant.  With  a  large  plant  of  the 
more  direct  type,  in  which  the  generator  is  directly  driven 
by  a  steam  engine,  as  just  described,  a  steam  consumption 
of  20  lb.  or  211b.  could  be  obtained  without  trouble,  unless 
the  working  conditions  were  exceptionally  unfavourable, 
and  the  capital  costs  would  be  considerably  below  that  of 
the  corresponding  Ilgner  combination,  and  not  much,  if 
any,  greater  than  for  an  ordinary  steam  winder  of  similar 
capacity. 

In  the  earlier  installations  slow-speed  reciprocating 
pumps  were  in  use,  with  a  plunger  speed  of  from  70  ft.  to 
100  ft.  per  minute.  High-speed  pumps  the  now  displacing 
these,  with  a  consequent  rise  in  efficiency,  ranging  up  to 
85  per  cent  combined.  High-lift  turbine  pumps,  direct 
connected  to  a  polyphase  motor,  are  now  being  introduced 
by  Salzer  on  the  Continent  and  Mather  and  Piatt  in 
England. 

The  author  puts  down  the  trouble  with  electric  drive 
of  mechanical  coal  cutters  to  their  not  being  well  built. 
Three-phase  motors  have  not  shown  themselves  altogether 
satisfactory,  and  difficulty  has  been  found  with  the  slip-ring 
type  of  motor. 

The  concluding  portion  of  the  paper  referred  to  subsidiary 
haulage,  lighting,  and  types  of  protected  cables,  for  use 
in  mines. 


SECURING   ARCH   TUBES   IN  FIREBOXES. 


While  the  construction  often  necessitates  the  use  of  a 
particular  method  of  securing  the  arch  tubes  in  the  tube 
sheet,  yet  even  when  it  is  possible  to  get  at  the  end  of 
the  tube  through  a  hole  in  the  throat  sheet,  there  is  con- 
siderable difference  of  opinion  as  to  the  best  method  of 
securing  it.  A  prominent  railroad  recently  made  a  series 
of  laboratory  tests  to  determine  the  best  method.  The 


Fig.  1. 


Fio.  2. 


results  were  very  conclusive.  Tubes  secured  as  shown  in 
figs.  1  to  3  were  pulled  in  a  Riehle  testing  machine.  The 
tests  do  not  exactly  represent  practice,  because  the  steel 


Jhis  end  attached  to  upper 
jaw  ofKiehle'tnachii 


—  KiS>»  — 


face  of  movable  bead 


Fio.  3. 


Fio.  I. 


plates  into  which  the  tubes  were  secured  bore  against  two 
bars  of  £in.  plate,  placed  close  to  the  tubes.  This, 
however,  "is  not  believed  to  materially  affect  the  results. 
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The  practice  of  this  road  is  to  roll  the  arch  tubes  to  the 
sheets  and  expand  them,  as  shown  in  fig.  2,  leaving  a 
projection  of  \  in.  after  expanding.  This  form  removes 
the  end  of  the  tube  from  the  hot  sheet,  and  it  has  been 
found  satisfactory  in  service. 

An  average  of  three  tests  of  the  arrangement  shown  in 
fig.  2  showed  a  holding  power  of  27,1401b.,  as  against 
24,0551b.  for  fig.  1,  and  19,4701b.  for  fig.  3.  This  would 
indicate  a  marked  superiority  of  the  form  represented  by 
fig.  2. 


No.  of 
tests. 

Holding  power  in  pounds. 

Remarks. 

Fig.  1.. 

6 

Max. 
25,830 

Min. 
20,v30 

Mean. 
24,055 

Rolled  to  sheet  and  beaded. 

Fig.  2.. 

3 

2S.730 

23,960 

27,140 

Rolled  to  sheet  and  expanded. 

Fig.  3.. 

2 

21,280 

17,660 

19,470 

Rolled  to  sheet,  beaded, swedged 
to  1J  in.  for  copper  ferrules. 

Fig.  3.. 

1 

.... 

16,560 

Rolled  to  sheet  and  expanded, 
swedged  for  copper  ferrule. 

— American  Engineer  and  Railroad  Journal. 


In  order  to  determine  the  approximate  consumption  of  fuel 
in  the  battleship  King-  Edward  VII.,  when  oil  is  in  course  of 
combustion,  minors  are  being  placed  between  the  boilers  in 
such  a  position  as  to  reflect  the  smoke  and  fumes  arising 
from  the  furnaces.  The  feeding  of  the  furnaces  and  the  con- 
trol of  the  supply  of  oil  from  the  cellular  bottoms  will  be 
regulated  by  this  method. 

Competitive  tests  have  been  made  with  oil  fuel  and  the 
best  Welsh  coal,  to  ascertain  the  generation  of  steam.  It 
was  found  that  1  lb.  of  oil  generated  12  lb.  to  13  lb.  of  steam, 
or  about  forty  per  cent  more  than  the  coal. 

The  cruiser  Argyll,  which  is  at  present  fitting  out  in  Scott's 
Dock,  Greenock,  is  to  have  further  alterations  carried  out  on 
her.  She  is  to  be  fitted  up  internally  for  the  carrying  of  oil 
fuel  as  an  alternative  to  coal,  or  in  combination  with  it. 

The  Admiralty  have  decided  to  acquire  a  large  depot  at 
Portsmouth  for  storing  gasoline  for  submarines  and  oil  fuel 
for  warships.  With  this  end  in  view,  the  site  of  the  gasworks 
lias  been  purchased,  and  is  to  be  added  to  the  dockyard.  New 
works  are  being  built  by  the  gas  company  elsewhere.  All  new 
warships  are  fitted  for  the  use  of  liquid  fuel,  which  is  now  so 
largely  used  in  the  navy  that  a  storage  depot  for  it  has 
become  necessary. 

Only  one  compartment  of  the  cellular  double  bottoms  of 
the  battleship  Russell  is  to  be  fitted  at  present  for  the  recep- 
tion of  oil  fuel,  the  rest  being  taken  in  hand  when  the  vessel 
is  again  having  a  re-fit. 

A  new  and  novel  system  of  obtaining  an  equal  distribution 
of  fuel  and  heat  in  the  furnaces  of  boilers  is  being  tried  on 
board  the  battleship  King  Edward  VII.,  as  briefly  mentioned 
in  the  Western  Morning  News.  It  is  confined  to  the  Babcock 
and  Wilcox  water-tube  boilers,  and  the  results  are  proving 
highly  successful.  Each  boiler  has  four  furnaces,  the  number 
of  boilers  being  ten.  The  furnaces  are  numbered  one,  two, 
three,  and  four,  and  have  a  combined  grate.  A  dial,  with 
gong,  is  fitted  to  the  boilers,  and  electrically  connected  with 
the  engine-room.  The  gong  is  rung  at  stated  intervals,  and  the 
dial  points  at  one  of  the  numbers.  The  furnace  thus  indicated 
is  then  opened,  and  the  officer  in  charge  of  the  stokehold 
directs  the  amount  of  fuel  which  he  considers  necessary  to 
obtain  the  full  combustion,  and  the  other  furnaces  are  there- 
upon fed  with  an  equal  quantity  of  coal.  After  a  few  minutes' 
interval  the  gong  again  sounds,  and  the  indicator  points  to 
another  number.  A  similar  process  is  gone  through,  and  in 
this  manner,  by  using  each  of  the  numbers  as  a  standard,  the 
heat  and  fuel  are  equally  distributed  and  effectually  con- 
trolled. This  is  the  first  ship  in  which  such  a  system  has  been 
introduced. 

The  first  of  the  improved  Devonshire  class  of  cruiser,  which 
was  launched  on  the  Clyde — the  Carnarvon,  built  by  Messrs. 


William  Beardmore  and  Co.,  Govan — will  enter  on  her  trials 
in  a  few  days.  She  has  been  sixteen  months  in  fitting  out, 
although,  like  the  other  vessels  of  her  class,  numerous  changes 
have  been  made  in  her  since  launching.  Another  of  the  class — 
the  Argyll — will  be  taken  to  Govan  to  dry  dock  in  a  few  days, 
and  as  the  Roxburgh  and  Antrim  are  also  nearly  ready  for 
sea,  several  of  them  should  be  undergoing  trials  on  the  Clyde 
at  the  same  time.  In  addition  to  the  changes  made  on  the 
forward  casemates  of  the  Argyll  to  strengthen  her  fighting 
power,  other  important  alterations  have  been  made  recently. 
Some  weeks  ago  it  was  decided,  to  shorten  the  funnels,  and 
now  a  similar  decision  has  been  come  to  in  regard  to  the  masts. 
In  the  case  of  the  Argyll  the  foot  of  each  mast  was  cut,  which 
necessitated  its  being  unstepped.  Now  another  proposal  has 
come  from  the  Admiralty  that  the  vessel  should  be  fitted  for 
the  carrying  of  oil  fuel  as  an  alternative  to  coal,  or  in  com- 
bination with  it. 


The  United  States  Government  has  ordered  that  noon-time 
signals  arc  to  be  sent  from  the  Brooklyn  Navy  Yard  by  wire- 
less telegraphy  to  ships  at  sea. 

Wireless  telegraph  communication  on  the  Telefunken  system 
will  shortly  be  established  (says  the  Standard)  between  Berlin 
and  Vienna  by  the  German  Wireless  Telegraphy  Company. 

Among  the  novelties  in  the  battleship  King  Edward  VII., 
which  tend  to  decrease  manual  labour  and  to  assist  rapidity 
of  action  and  up-to-date  efficiency,  are  the  bucket  dredger 
shell  hoists  in  the  ammunition  passages.  These  hoists  are  on 
the  mechanical  principle  of  marine  dredgers,  but  are  worked 
by  electric  motors.  The  difference  in  detail  is  that  the  bucket 
is  halved,  and  consists  of  a  steel  cylinder  bisected,  slightly  in 
excess  of  the  diameter  of  the  shell.  A  pedestal  is  fitted  on  the 
ammunition  passage  flat,  which  is  geared  on  to  the  electric 
motor,  and  the  base  is  exactly  fitted  to  receive  the  bottom  of 
the  shell.  Directly  the  shell  is  placed  in  position,  steel  clips 
attached  to  the  half  buckets  retain  it  there,  and  by  means  of 
an  endless  chain  and  recurring  buckets  a  constant  supply  is 
delivered  to  the  guns'  crews.  Hand  gear  is  also  provided  in 
the  event  of  a  dislocation  of  the  electrical  machinery. 

Previous  to  the  Atlantic  fleet  leaving  for  its  first  cruise, 
each  of  the  battleships  will  be  provided  with  a  complete  instal- 
lation of  wireless  telegraphy  apparatus.  The  Admiralty  have 
decided  to  take  this  step  as  the  result  of  the  well-proved 
reliability  of  the  wireless  telegraphy  system  in  the  British 
fleet.  "  Tuning  "  and  other  improvements  have  been  brought 
to  such  a  high  state  of  jjerfection  that  ships  on  detached 
service  will  be  able  to  keep  in  touch  with  the  flagships  of  their 
respective  squadrons  at  a  much  greater  distance  than  was 
possible  a  year  ago,  thus  considerably  increasing  the  tactical 
area  of  a  fleet's  movements.  It  is  also  the  intention  of  their 
lordships  to  install  the  wireless  system  in  several  cruisers  in 
commission,  thus  enabling  them  to  make  reports  direct  to 
their  flagships  while  maintaining  their  position  in  the  "  scout- 
ing line,"  even  far  out  of  signalling  range,  and  also  obviating 
the  necessity  for  closing  in,  with  its  attendant  large  consump- 
tion of  coals.  With  this  important  development  will  be 
issued  very  stringent  orders  as  to  the  use  and  application  of 
the  apparatus,  so  as  to  work  it  on  war  lines  as  much  as 
possible. 

Work  in  wireless  telegraphy  is  being  pushed  forward  with 
great  activity  in  the  American  Navy,  and  the  Army  and  Navy 
Register  states  that  some  of  the  vessels  of  the  combined  fleet 
in  Southern  waters  are  being  equipped  with  sets  of  250  miles 
radius,  whereby  it  is  anticipated  that  their  scouting  capacity 
will  be  immensely  increased. 

According  to  the  Post  Office  circular,  the  Marconi  Com- 
pany wish  it  to  be  understood  that  in  the  event  of  failure  no 
claims  for  refund  can  be  entertained  in  respect  of  any  telegrams 
accepted  at  senders'  risk.  It  appears  that  some  claims  for 
refund  of  charges  have  been  made  by  the  public,  although 
messages  were  sent  at  their  risk,  and  did  not  reach  their 
destination.  Senders  must  take  the  risk  of  a  message  reach- 
ing the  wireless  station  when  handed  in  near  the  hour  men- 
tioned in  the  list  opposite  the  name  of  the  ship,  and  there  is, 
therefore,  some  doubt  as  to  the  possibility  of  delivery. 

An  idea  of  the  extent  to  which  electrical  machinery  has  been 
applied  to  the  battleship  King  Edward  VII.  may  be  gathered 
when  it  is  stated  that  there  are  seven  motor  engines  to  drive 
winches  for  coaling  purposes,  twenty-five  fans  and  motors  for 
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ventilating  purposes  in  the  various  passages  and  on  the  several 
decks,  and  a  ventilating  fan  and  motor  in  each  cabin.  The 
coaling  arrangements  are  of  an  elaborate  character,  and  yet 
are  quite  simple  in  their  manipulation.  Forward  and  aft,  on 
both  the  starboard  and  port  sides,  the  motors  are  placed  in 
deck  houses,  and  the  winch  projects  from  the  bulkheads.  A 
derrick  is  fixed  at  each  station,  and  a  wire  rope  extends  from 
the  leading  block  at  the  end  of  the  derrick  (which  revolves 
on  a  pivot)  to  the  drum  of  the  winch.  A  controller  is  fixed 
in  close  proximity  to  the  winch  on  the  bulkhead,  and  the  move- 
ments of  the  baskets,  or  bags,  containing  the  coal  are  easily 
directed  to  the  coaling  scuttles  on  the  deck,  which  communicate 
directly  with  the  bunkers.  Amidships  the  motors  are  on  the 
fore  and  aft  bridges,  and  the  same  system  of  manipulation  is 
maintained.  The  switchboard,  which  is  fitted  on  the  after 
athwartship  ammunition  passage,  and  stretches  nearly  the 
whole  breadth  of  the  ship,  cost  =£750. 

The  rules  for  wireless  telegraphy  laid  down  by  the  French 
Government  apparently  differ  from  those  in  force  in  Great 
Britain,  and  some  of  the  chief  points  are  as  follows :  The  word 
"  Radiotelegramme  "  is  to  appear  before  the  address,  and  is 
charged  for.  Convention  rules  apply  to  these  telegrams.  The 
address  of  telegrams  to  ships  at  sea  must  give  the  name  or 
official  number  of  the  ship  and  its  nationality.  Demands  for 
assistance  from  ships  at  sea  are  given  priority  over  other 
telegrams.  The  sender  of  a  wireless  message  to  a  ship  at  sea 
may  stipulate  that  it  be  held  for  a  certain  number  of  days  by 
the  coast  station.  For  this  purpose  he  must  insert  before  the 
address  and  pay  for  the  words  "a-  days,"  specifying  the  number 
of  days.  Should  the  ship  not  get  into  touch  with  the  coast 
station  within  the  time  fixed  by  the  sender,  he  is  advised,  and 
he  may  by  paid  service  or  postal  advice  to  the  coast  station 
order  the  telegram  to  be  held  for  a  further  period  of  30 
days,  and  so  on.  The  rate  is  75  centimes  per  word  to  the 
coast  stations  at  Ouessant  and  Porquerolles  for  the  present, 
as  well  as  for  other  stations  on  the  coast  of  France,  Algeria] 
and  Tunis,  and  telegrams  to  or  from  ships  at  sea  may  only  be 
accepted  for  these  places,  Monaco  and  Valless  d'Andmre'. 


Engineer  Captains. 

G.  Elbrow  to  Ariadne  for  service  on  the  staff  of  Vice-Admiral 
commanding  the  North  America  and  West  Indies  and 
Particular  Service  Squadron,  and  E.  Little  to  Venerable,  for 
service  on  staff  of  Rear-Admiral  second  in  command  of 
the  Battle  Squadron,  Mediterranean  Fleet,  to  date  January 
23rd. 

G.  A.  Haddy  to  Empress  of  India,  for  service  on  staff  of  Rear- 
Admirai  commanding  Devonnort  Reserve  Division,  to  date 
February  28th. 

Engineer  Commanders. 

G.  Ramsay  to  Vindictive,  to  date  February  14th. 

C.  A.  Moore  to  Fire  Queen,  additional,  for  service  in  connection 

with  oil  fuel  experiments,  to  date  February  18th. 
W.  Lonnon  to  Fire  Queen,  lent  for  oil  fuel  course,  14  days,  to 

date  February  20th. 
W.  J.  Graham  to  Pembroke  for  duty  with  captain  of  dockyard, 

to  date  March  2nd. 
J.  E.  Jenkins  to  Vulcan,  to  date  February  15th,  and  on  recom- 

missioning,  undated. 
J.  S.  Watch  to  Fire  Queen,  lent  for  oil  fuel  course,  to  date 

February  16th. 

G.  W.  Roome  to  Prince  George,  on  completing,  to  date  February 

14th. 

H.  C.  McLean  to  Diadem,  to  date  February  13th. 
W.  R.  Apps  to  Renown,  to  date  February  21st. 

J.  T.  H.  Ward  to  Spnrtiate,  and  B.  J.  Barnes  to  Hannibal, 

to  date  February  28th. 
G.  A.  Haggarty  to  Bacchante,  to  date  February  23rd. 
E.  Swinney  to  Edgar,  to  date  February  1st. 
J.  W.  Parrott  to  Vengeance,  undated. 

R.  W.  Jones  to  Vivid  for  Commonwealth,  to  date  January  31st. 
A.  W.  Gibbs  to  Vernon  for  T.  depot,  Portsmouth  Dockyard,  to 

date  January  28th. 
C.  H.  Steward  to  Pembroke  for  Jupiter,  to  date  January  27th. 
W.  Whittingham,  lent  to  Fire  Queen  for  oil  fuel  course,  to  date 

February  14th. 
W.  S.  Stribl'ing  to  Nile,  to  date  March  15th. 


H.  P.  Vining  to  President  for  service  as  Engineer  Overseer  at 

Messrs.  Whitehead's,  Weymouth,  to  date  February  4th. 
J.  R.  J.  Pedrick  to  King  Edward  VII.,  to  date  February  1st. 
J.  W.  Ham  to  Drake,  to  date  January  31st. 
R.  B.  Garde  to  Cressy,  on  recommissioninR',  to  date  February 
8th.  J 
A.  R.  Emdin  to  London,  to  date  February  1st. 

Engineer  Lieutenants. 

H.  C.  Rush  to  President  for  service  in  Controller's  Department, 
as  Engineer  Inspector,  F.  J.  Pedrick  to  President  for  service 
in  Controller's  Department,  A.  W.  Littlewood  to  Vivid  for 
instruction  of  Boy  Artificers,  and  F.  Pring  to  Halcyon  for 
Gipsy,  to  date  February  1st. 

H.  \V.  Irish  to  Fire  Queen  for  Melampus,  to  date  February  20th. 

F.  Morrison  to  Renown,  to  date  February  21st. 

C.  Barker  to  Spartiate,  to  date  February  28th. 

P.  D.  Church  to  Bacchante,  to  date  February  23rd. 
R.  G.  Jeffrey  to  Hannibal,  to  date  February  28th. 
W.  R.  Crawford  to  President,  additional,  as  assistant  to  Chief 
Inspector  of  coals,  South  Wales,  to  date  February  5th. 

F.  G.  Dawson  to  Latona,  to  date  February  4th,  and  on  recom- 

missioning, to  date  February  21st. 

G.  F.  Thompson  to  Halcyon  for  Flirt,  R.  H.  Goodyear  to  Fire 

Queen  to  assist  in  instruction  of  Boy  Artificers,  and  W . 

r.dwards  to  Sapphire  II.  for  charge  of  machinery  and  for 

service  with  destroyers,  to  date  February  4th. 
J.  Kelly  to  Vivid  for  Nile,  undated. 
W.  Toop  to  Empress  of  India,  to  date  February  28th. 
W,  C.  Sanders  to  Wnatire  for  Greyhound,  C.  V.  Hardcastle 

to  Jason,  and  J.  M.  Simpson  to  Spartan  for  Circe, 'to  date 

February  18th. 

E.  E.  Pethick  to  Cormorant,  for  tornedo  boats  in  reserve  at 

Gibraltar,  C.  F.  Dunn  to  Leander  for  Ettrick,  F.  W. 
Sydenham  to  Pembroke  for  Syren,  E.  Barr  to  Sappho  for 
Leda,  all  to  date  February  14th. 
W.  B.  Hall  to  Drake,  additional,  to  assist  Engineer  Commander 
on  staff  of  Rear-Admiral  commanding  Second  Cruiser 
'  Squadron,  to  date  February  14th. 

D.  J.  Carruthers  to  Leander  for  Exe,  H.  Davis  to  Leander  for 

Ariel,  and  F.  W.  Bromley  to  Canopus,  for  service  on  staff 
of  Rear-Admiral  commanding  Reserve  Division  at  Ports- 
mouth, to  date  February  17th. 

H.  T.  G.  Lobb  to  Resolution,  additional,  for  service  on  staff 
of  Rear-Admiral  commanding  Reserve  Division  at  Sheerness 
and  Chatham,  undated. 

T.  M.  David  to  Vivid  for  service  on  staff  of  Rear- Admiral  com- 
manding Reserve  Division  at  Devonnort,  to  date  February 
28th. 

F.  W.  Hamblin  to  Vivid  for  Skirmisher,  and  W.  Stokes  to 
Vivid  for  Violet,  to  date  February  15th. 

W.  A.  J.  Davies  and  A.  Saunders  to  Assistance,  and  A.  M. 

Underbill  to  Vivid  for  Leopard,  to  date  February  22nd. 
S.  Rider  to  Hermes,  to  date  February  28th. 
A.  R.  Brown  to  Vivid  for  Commonwealth,  to  date  January  31st. 

G.  E.  A.  Crichton  to  Sphinx,  on  recommissioning,  undated. 

G.  H.  Fletcher  to  Fire  Queen  for  Gladiator,  to  date  January 

26th. 

C.  E.  Garrard  to  Vengeance,  undated. 

A.  Brown  to  Edgar,  to  date  February  1st. 

A.  G.  Archard  to  Barfleur,  on  completing,  to  date  February 
21st.,  and  to  Vengeance,  supernumerary,  on  recommission- 
ing, then  to  Glory,  undated. 

E.  R.  Kestell  to  Vivid  for  Avon,  to  date  February  21st. 
J.  Kelly  to  Nile,  to  date  March  15th. 

J.  M.  Murray  to  King  Edward  VII.,  to  date  February  1st. 

A.  Brown  to  Pembroke  for  Edgar,  and  T.  H.  B.  Bishop  to 

Bar  ham,  to  date  January  24th. 
E.  W.  Chamberlain  to  Goldfinch,  undated. 

L.  H.  P.  Hammond  and  J.  F.  A.  Hastings  to  Hecla,  on  com- 
missioning, to  date  February  22nd. 

C.  Laughton,  promoted  to  Engineer  Commander,  and  re- 
appointed to  Iris. 

C.  J.  Huddy,  promoted  to  Engineer  Commander,  and  re- 
appointed to  President,  as  Assistant  Overseer  at  Vickers, 
Sons,  and  Maxim,  with  seniority  of  January  17th. 

A.  AV.  Bolton  to  Fire  Queen  for  Wear,  and  G.  H.  Coekey,  D.S.O., 
to  Vivid  for  Nith,  to  date  January  23rd. 

P.  R.  T.  Brown  to  Drake,  to  date  January  31st. 

E.  Stocker  and  J.  S.  Massey  to  Prince  George,  on  completing, 

to  date  February  14th. 

F.  J.  L.  Heath  to  Dido,  J.  E.  Mortimer  to  Brilliant  for  Hebe, 

J.  Dawson  to  Leander  for  Mallard,  and  J.  Bowing  to 
Coquette,  to  date  January  30th. 

H.  Hammond  to  Cressy,  on  recommissioning,  to  date  February 
8th. 

G.  W.  Mathew  to  Lancaster,  to  date  February  6th. 

A.  H.  Moysey  to  Scylla  for  Halcyon,  to  date  February  16th. 
W.  J.  Dixon  to  Surprise,  and  A.  F.  Sawyer  to  Vulcan,  to  date 
February  21st, 
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Engineer  Sub-Lie,utenants. 

T.  J.  Foulkes  to  Vulcan,  to  date  February  21st. 

G.  H.  S.  Sanders  to  Implacable,  to  date  February  6th. 

A.  W.  Hughson,  promoted  to  Engineer  Lieutenant,  and  re- 
appointed to  Lancaster,  with  seniority  of  January  1st. 

R.  Beeinan,  promoted  to  Engineer  Lieutenant,  and  re-appointed 
to  Venerable,  with  seniority  of  April  1st. 

B.  Harvey,  promoted  to  Engineer  Lieutenant,  with  seniority  of 

January  1st. 

N.  Eoberts  (temporary),  A.  D.  Worth,  and  N.  S.  Eichardson 
to  Drake,  J.  A.  T.  Fielder  to  Caesar,  and  V.  A.  Brook  to 
Pegasus,  to  date  January  31st. 

A.  S.  Wise  and  A.  Wild  to  Hannibal,  to  date  February  28th. 

H.  A.  Sheridan  to  Cornwallis  and  D.  Hill  to  Montagu,  both 
supernumerary,  and  to  date  February  25th. 

L.  de  M.  Malan  to  llussell,  supernumerary,  to  date  February 
10th. 

W.  G.  Main  to  Caesar,  to  date  February  4th. 

B.  Hocken  to  Prince  George,  on  com  Dieting,  to  date  February 

14th. 

H.  Hodson  and  H.  S.  Brockman  to  King  Edward  VII.,  to  date 
February  1st. 

F.  L.  Robertson,  promoted  to  Engineer  Lieutenant,  and  re- 
appointed to  Prince  of  Wales,  with  seniority  of  January  1st. 

B.  Harvey  to  Barfleur,  on  completing,  to  date  February  21st, 

and  to  Vengeance,  undated. 
H.  L.   Hammond  to  Vengeance,  and  C.  J.  B.  Stoneman  to 

Barfleur  on  Vengeance  paying  off,  undated. 
Fielder,  appointment  to  Caesar  has  been  cancelled. 

Chief  Engine  Room  Artificers. 

E.  Harris,  promoted  to  Acting  Artificer  Engineer,  and  appointed 

to  Fire  Queen,  supernumerary,  to  date  February  10th. 

F.  W.  Feaver,  promoted  to  Acting  Artificer  Engineer,  and 
appointed  to  Fire  Queen,  supernumerary,  with  seniority  of 
February  2nd. 

C.  Marchant,    promoted  to    Acting   Artificer   Engineer,  and 

appointed  to  Fire  Queen,  supernumerary,  with  seniority  of 
January  5th. 

P.  AY.  Sims,  promoted  to  Acting  Artificer  Engineer,  and 
appointed  to  Fire  Queen,  supernumerary,  with  seniority  of 
January  9th. 

Chief  Artificer  Engineers. 
W.  T.  Bickell,  appointment  to  Emerald  has  been  cancelled. 
A.  F.  R.  Northcott  to  Empress  of  India,  to  date  February  28th 
W.  T.  Bickell  to  Excellent  for  Zebra,  to  date  January  31st. 
J.  E.  Drake  to  Emerald,  to  date  February  9th. 

E.  W.  Young  to  Euryalus,  to  date  January  31st. 

•  Artificer  Engineers. 

G.  H.  Eoss  to  Challenger,  and  G.  T.  Barrett  to  Mutine,  to  date 

January  31st. 

G.  T.  Ward  to  Vivid  for  torpedo  boat  No.  114,  undated. 

H.  Guildford  to  Barfleur,  F.  J.  Randall  and  F.  T.  Norris,  both 
to  Vengeance,  all  undated. 

H.  J.  Chaffe  and  C.  J.  Lee  to  King  Edward  VII.,  to  date 

February  21st. 
G.  O.  Hollins  to  Spartiate,  to  date  February  28th. 
A.  E.  Shepherd  to  Renown,  A.  Noble  to  Latona,  both  to  date 

February  21st. 
T.  R.  Hall  to  Bacchante,  to  date  Feb  ruary  23rd. 

F.  Duckworth  to  Hannibal,  to  date  February  28th. 
A.  E.  Winter  to  Vindictive,  to  date  February  14th. 

J.  C.  Barnicott  to  Scylla  for  Halcyon,  to  date  February  16th. 

T.  Lowrey  to  Vulcan,  to  date  February  21st. 

W.  M.  Shepherd,  A.  Wilkes,  and  A.  W.  Rea  to  Drake,  to  date 

January  31st. 
A.  H.  Crimp  to  Hermes,  to  date  February  28th. 
W.  M.  Parks  to  Assistance,  and  J.  P.  Blair  to  Brilliant  for 

Spanker,  to  date  February  22nd. 

D.  M.  ...cLennan  to  Empress  of  India,  to  date  February  28th 
W.  0.  Oliver  to  Vivid  for  Nile,  to  date  February  13th,  and  to 

Nile,  on  commissioning,  to  date  March  15th. 
W.  Standon  to  Cressy,  to  date  February  8th. 
W.  Dunn  to  Prince  George,  on  completing,  to  date  February 

14th. 

W.  Cook  to  Vivid  for  Commonwealth,  to  date  January  31st. 

R.  F.  Pearne  to  Lapwing,  undated. 

A.  Sheriff  to  Hecla,  to  date  February  2nd. 

Acting  Artificer  Engineers. 

E.  Slack  to  Pembroke  for  Devonshire,  to  date  February  9th. 
A.  G.  Jameson,  confirmed  in  rank  of  Artificer  Engineer,  with 

seniority  of  November  1st,  1903. 

F.  Bloor  to  Hannibal,  to  date  February  28th. 

A.  J.  Tollick  to  Harrier,  on  completing,  to  date  January  31st. 

A.  Botting  to  Barham,  to  date  January  24th. 

P.  W.  Sims  to  Vulcan,  to  date  February  21st. 

A.  Matthews  to  Royal  Sovereign,  to  date  February  2nd. 

W,  A.  Ansell  to  Edgar,  to  date  February  1st, 


LAUNCHES  AND  TRIAL  TRIPS. 

Corona- — Messrs.  Hawthorn  and  Company  Limited,  Leith, 
launched  on  February  22nd  a  nicely  modelled  350  tons  screw 
steam  yacht,  built  to  the  order  of  Mr.  Laughlin,  of  Pittsburg, 
U.S.A.  She  will  be  fitted  by  her  builders  with  triple-expansion 
engines  of  suitable  power.  As  the  vessel  left  the  ways  she  was 
named  Corona. 

Powerful- — On  February  22nd  there  was  launched  at  Paisley, 
by  Messrs.  John  Fullerton  and  Company,  a  new  screw  steamer 
of  about  220  tons,  built  for  Messrs.  Antonio  D.  and  Manue" 
Lussich,  Monte  Video,  for  towing  and  salvage  purposes  at  that 
port.  The  steamer  is  fitted  with  powerful  steam  windlass,  steer- 
ing gear,  and  capstan  for  working  towing  hawsers,  electric  light 
throughout,  and  is  a  thoroughly  up-to-date  steamer.  Com- 
pound engines  of  800  H.P.  are  being  fitted  by  Messrs.  Ross  and 
Duncan,  Govan.    The  steamer  was  named  Powerful. 

Augusta- — Hie  steamship  Augusta,  built  by  Messrs.  W. 
Dobson  and  Company,  of  Low  Walker-on-Tyne,  to  the  order  of 
Mr.  P.  A.  Gron,  of  Sandefjord,  Norway,  for  his  iron  ore  trade 
between  Norway  and  Rotterdam,  left  the  Tyne  on  February 
22nd  for  her  official  trial  trip,  after  which  she  sailed  on  her 
maiden  voyage.  The  vessel,  which  has  been  built  to  the  highest 
class  of  Norwegian  Veritas,  is  of  the  following  dimensions : 
Length  between  perpendiculars,  338  ft.;  breadth,  48  ft.;  depth 
moulded,  28  ft.  She  has  a  dead-weight  carrying  capacity  of  about 
6,000  tons.  The  propelling  machinery,  which  has  been  con- 
structed by  the  North-Eastern  Marine  Euginering  Company 
Limited,  at  their  Northumberland  Engine  Works,  Wallsend-on- 
Tyne,  consists  of  a  set  of  their  latest  type  of  triple-expansion 
surl  ace-condensing  engines,  having  cylinders  24  in.,  39  in.,  and 
66  in.,  with  45  in.  stroke,  steam  being  supplied  by  three  large 
steel  boilers  working  at  a  pressure  of  1801b.  per  square  inch. 
A  good  speed  was  maintained  on  the  trial  run,  and  the  engines 
worked  without  the  slightest  hitch,  giving  great  satisfaction  to 
all  concerned. 

Gwalia. — Messrs.  John  Brown  and  Company  Limited,  Clyde- 
bank, launched  on  February  23rd  the  fine  steel  paddle  steamer 
Gwalia,  which  they  have  built  for  excursion  and  pleasure  ser- 
vice on  the  Bristol  Channel.  The  vessel,  which  is  similar  in 
build  to  the  steamers  plying  on  the  Clyde,  is  245  ft.  in  length, 
29  ft.  in  breadth,  and'  10  ft.  3  in.  in  depth,  and  of  about  600 
tons  gross.  There  is  accommodation  on  board  for  about  1,400 
passengers.  The  ship  is  thoroughly  equipped  in  accordance  with 
all  the  Board  of  Trade  requirements.  She  has  steam  steering 
gear,  steam  warping  capstan,  steam  windlass  and  warping 
capstan  forward,  and  is  lighted  throughout  with  electricity. 
She  is  also  supplied  with  a  powerful  searchlight,  while  every 
provision  has  been  made  for  the  safe  navigation  of  the  steamer. 
The  engines  are  of  the  compound-  diagonal  direct-acting  type  of 
the  usual  Clydebank  design,  and  they  will  develop  about 
3,200  H.P.  The  guaranteed  speed  is  19^  knots.  Steam  is  sup- 
plied by  one  large  double-ended  boiler  of  the  usual  marine  type, 
with  eight  furnaces,  designed  to  work  at  a  pressure  of  150  lb. 
The  forced  draught  is  on  the  closed  stokehold  principle,  the 
air  being  supplied  by  two  double-breasted  fans  of  the  builder'.^ 
own  make.  The  Gwalia  is  fitted  with  one  pole  mast  and  two 
funnels,  and  has  graceful  lines  and  fine  general  appearance. 

River  Clyde. — Messrs.  Russell  and  Company,  Port  Glasgow, 
launched  on  February  23rd  a  spar  decked  steel  screw  steamer, 
built  by  them  to  the  order  of  Messrs.  Ormond,  Cook,  and 
Company,  Glasgow.  The  new  vessel  has  a  dead-weight  carrying 
capacity  of  6,600  tons  on  Board  of  Trade  summer  freeboard,  and 
is  of  the  following  dimensions:  Length,  345  ft.;  breadth,  49  ft. 
9  in.;  depth  moulded,  28  ft.  5  in.  The  new  vessel  has  been 
built  to  the  highest  class  at  Lloyd's,  and  will  be  engined  by 
Messrs.  J.  G.  Kincaid  and  Company,  Greenock.  Her  cylinders 
are  25  in.,  41  in.,  and  67  in.,  by  48  in.  As  the  vessel  left  the 
ways  she  was  named  River  Clyde. 

Lillebonne- — On  February  23rd  last  the  new  steel  screw 
steamer  Lillebonne  proceeded  down  the  Firth  of  Clyde  on  her 
trial  trip.  This  vessel  has  been  built  by  the  Dublin  Dockyard 
Compauy  to  the  order  of  Mr.  John  Harrison,  of  Loudon,  and  she 
has  been  specially  designed  for  this  particular  trade.  The 
dimensions  of  the  Lillebonne  are:  Length  B.P.,  220  by  34  by 
15  ft.  6  in.  moulded,  and  she  has  a  dead-weight  capacity  of 
over  1,400  tons  on  Lloyd's  freeboard,  and  at  a  mean  draught 
not  exceeding  14  ft.  She  is  built  of  steel,  to  the  highest  class  at 
Lloyd's,  and  has  additional  strengthening  in  the  bottom  and 
other  important  parts,  where  experience  has  proved  such  to  be 
necessary.  The  machinery,  which  is  high  pressure  triple- 
expansion  type,  has  been  supplied  by  Messrs.  Ross  and  Duncan, 
of  Govan.  On  the  trial  trip  the  vessel  obtained  a  mean  speed 
on  the  measured  mile  of  11  1  knots;  everything  worked  satis- 
factorily. 

ErOS- — On  February  23rd  there  was  launched  from  the  yard 
of  the  Sunderland  Shipbuilding  Company  Limited  a  steel  screw 
steamer,  200  ft.  B.P.,  by  31  ft.  breadth  extreme,  by  14'2ft.  deep, 
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having  raised  quarter  deck,  bridge,  and  top-gallant 
forecastle,  built  to  Lloyd's  highest  class  under  special  survey. 
The  vessel  will  carry  about  1,100  tons  dead  weight,  and  is  fitted 
with  water  ballast  in  cellular  bottom  and  peak  tanks.  The  deck 
machinery  consists  of  four  steam  winches,  steam  steering  gear, 
and  direct  steam  windlass.  The  engines  are  by  the  North- 
Eastern  Marine  Engineering  Company  Limited,  Sunderland,  and 
have  cylinders  15^  in.,  25  in.,  and  41  in.,  by  27  in.  stroke,  steam 
being  supplied  by  a  large  boiler  working  at  a  pressure  of  1601b. 
per  square  inch.  The  vessel  has  been  built  to  the  order  of  N.  C. 
Corfitzon,  Esq.,  of  Helsingborg,  and  during  construction  has 
been  inspected  by  Captain  Hansen.  On  leaving  the  ways  the 
steamer  was  named  Eros. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1888.  Putty  for  an  Iron  Joint. — Could  any  of  your  readers  kindly 
tell  me  how  to  make  a  good  putty  that  will  set  in  oil,  on  an  iron 
fixing  for  a  bearing  where  oil  pump  is  always  working? — Anxious. 

Answer. — A  good  putty  that  will  set  in  oil  is  composed  as 
follows  :  Two  parts  of  litharge  and  one  part  of  red  lead,  mixed  to 
a  thick  paste  with  gold  size.  If  required  to  set  quickly,  leave  red 
lead  out. — Engineer. 


1892-  Lloyd's  Insurance  Company.— Can  any  reader  inform  me 
how  to  apply  for  a  situation  as  inspector  under  Lloyd's  Insurance 
Company  ?    Also  what  are  the  qualifications  required  ? — D.  H.  D. 

1894-  Keying  Flywheel — I  have  a  pair  of  tandem  compound  mill 
engiues  of  1,000  I.H.P.,  with  a  double  rope  flywheel  made  about 
20  years  ago.  This  wheel  is  staked  on  the  shaft  with  eight  keys, 
four  in  each  half.  These  keys  have  come  loose  a  few  times,  /and 
I  think  do  not  fit  as  they  should.  They  are  bad  to  get  at,  there 
being  four  flats  on  the  shaft,  which  I  think  is  a  fault.  Will  any 
practical  reader  explain  how  many  flats  this  shaft  should  have  on, 
and  how  the  bosses  should  be  slotted  so  as  to  be  able  to  get  any  one 
key  out  without  disturbing  the  others  ?  Wheel  28  ft.  diameter, 
28  ropes,  6  ft.  wide  at  the  rim,  bosses  21  in.  wide,  space  between 
bssses  15  in.,  hole  in  bosses  3£  in.  larger  than  shaft,  which  is  21  in. 
diameter  at  wheel  seat,  keys  in.  by  2 J  in.,  two  heads  or  thick 
ends  of  keys  outside,  and  two  inside  in  each  boss.  Any  practical 
information  as  regards  staking  and  keying  this  wheel  to  come  up 
with  modern  times  will  oblige. — Engine-man. 

1895.  Gauging  Flywheel. — Could  any  reader  advise  as  to  correct 
method  of  gauging  externally  and  internally  a  diameter  of  20  ft., 
such  as  rim  of  flywheel  and  top  of  arms  for  same  ? — Turner. 

1896.  Road  LOCO. — Will  some  reader  kindly  let  me  know  what  power 
a  compound  non-condensing  engine  of  the  following  dimensions 
will  develop :  High-pressure  cylinder,  5^  in.  bore  ;  low-pressure 
cylinder,  8^ in.  bore;  stroke,  12in.  ;  pressure,  1501b.  ;  speed,  150 
per  minute  ;  cut-off,  two-thirds  of  stroke  ? — J.  D. 

1897.  Alignments  Of  Engine.— I  have  an  engine  14  in.  by  36  in. 

cylinder  to  take  down  and  fit  up  again.  Would  you  kindly  let  me 
know  the  names  of  any  books  that  would  give  particulars  of  how 
to  obtain  the  centres,  levels,  and  alignments  ?  Also  would  you 
give  me  particulars  of  a  footstep  for  a  9  ft.  perforated  revolving 
grinding  pan  ? — W.  M.  C. 

TO  CORRESPONDENTS. 
J.  S.  D. — You  will  probably  find  "  Gas  Producers  for  Power  Purposes  " 
suit  your  purpose.    The  author  is  Mr.  W.  A.  Tookey,  and  the  book 
is   published   by    Messrs.    Percival    Marshall  and  Co.,  London. 
Price  Is. 

W.  D.  L,  Pennsylvania,  U.S.A. — You  could  better  obtain  such  articles 
through  engineers'  agents.  Try  Messrs.  W.  H.  Willcox  and  Co. 
Limited,  Southwark  Street,  London,  or  Messrs.  Charles  Churchill 
and  Co.  Limited,  Leonard  Street,  London,  E.C. 

A.  E.  W. — The  statement  concerning  the  improved  effect  from  using 
the  fan  is  undoubtedly  correct,  and  is  really  independent  of  latent 
heat,  the  point  being  that  more  heat  is  abstracted  from  the 
radiator.  It  is  well  known  that  with  low  steam  pressure  the  heat 
abstracted  at  unit  rate  of  flow  will  be  less  than  with  high-pressure 
steam,  and  the  latter  contains  more  heat  unit?,  although  the  latent 
heat  is  less, 


MISCELLANEA. 


Gold  Medal  fob  Oil  Engine. — Messrs.  R.  Hornsby  and  Sons, 
75a,  Queen  Victoria  Street,  E.C,  and  Grantham,  have  received 
the  gold  medal  at  the  Capetown  International  Exhibition,  1905, 
for  their  oil  engine. 

Messrs.  Wm.  Simons  and  Company  Limited,  Eenfrew,  have 
received  an  order  from  the  Karachi  Port  Trust  for  a  very  power- 
ful hopper  dredger  of  1,250  tons  hopper  capacity,  being  a  dupli- 
cate of  a  dredger  which  they  supplied  to  the  above  Trust  about 
six  years  ago.  The  vessel  is  specially  constructed  to  dredge 
hard  material. 

It  is  announced  (says  the  Electrician)  that  the  steamships 
Caledonia  and  Columbia,  of  the  Anchor  Line,  are  to  be  fitted 
with  Marconi  wireless  telegraph  apparatus,  and  that  these 
are  the  first  steamers  trading  from  Glasgow  to  adopt  wireless 
telegraphy. 

Recent  tests  on  the  corrosion  of  boiler  tubes  were  made  by 
forcing  air  through  tubes  wetted  by  distilled  water.  In  six- 
teen weeks  the  loss  in  weight  was  0'315  grammes  per  square 
inch.  When,  however,  the  water  was  made  alkaline  the  loss 
was  reduced  to  only  0  0997  grammes,  or  31'6  per  cent  of  the 
former  loss.  This  points  to  the  conclusion  that  if  the  water 
in  a  boiler  be  made  slightly  alkaline  the  corrosion  of  tubes 
may  be  minimised. 

A  boat  has  recently  been  put  into  service  on  the  Lake  of 
Geneva  which  is  driven  ordinarily  by  a  45  horse  power  Diesel 
engine,  running  at  260  revolutions  per  minute,  but  electric 
power  is  made  use  of  at  starting  and  for  reversing.  At  start- 
ing, the  Diesel  engine  is  disconnected  from  the  propeller  shaft, 
and  drives  only  the  generator  and  the  exciter.  The  motor 
is  then  switched  on  and  its  torque  and  speed  are  adjusted  by 
regulating  the  excitation.  When  full  speed  has  been  attained 
in  this  way,  the  motor  is  switched  off,  and  the  Diesel  engine 
is  directly  coupled  to  the  rjropeller  shaft. 

Railway  Club. — A  well-attended  meeting  was  held  on  the 
14th  ult.,  at  St.  Bride's  Institute,  E.C,  Mr.  B.  M.  Bazley  in 
the  chair.  Mr.  J.  F.  Gairns  read  a  paper  on  "  Locomotive 
Compounding  and  Superheating."  Comparison  was  made  between 
the  prevailing  activity  in  compounding  abroad  and  the  practical 
stagnation  at  home,  the  various  systems — British  and  foreign- 
being  reviewed  in  detail.  In  conclusion,  the  author  dealt 
with  superheating — its  advantages  and  disadvantages  as  applied 
to  locomotives.    A  discussion  followed. 

In  a  recent  article  in  the  American  Machinist,  W.  Osborne 
calls  attention  to  one  source  of  difficulty  in  starting  a  gas 
engine  which  is  worth  noting.  When  the  engine  stops  without 
the  fuel  having  been  turned  off,  the  cylinder  will  be  left  full  of 
gas,  and,  unless  this  gas  is  worked  out  by  turning  the  engine 
over  several  times,  there  will  be  little  air  mixed  with  the  fuel 
when  an  attempt  is  made  to  start  the  engine,  and  ignition  can 
not  take  place.  Letting  the  engine  stand  with  the  exhaust 
valve  open,  or  working  it  back  and  forth  to  drive  the  gas 
from  the  cylinder  allows  easy  starting;. 

Two  of  the  new  steamers  for  the  Great  Western  Railway 
Company  will  most  probably  be  built  by  Messrs.  John  Brown 
and  Company  Limited,  Clydebank,  and  the  other  one  bv  Messrs. 
Cammel,  Laird,  and  Company,  of  Birkenhead.  These  vessels 
are  to  be  a  little  larger  than  Professor  Biles's  turbine  steamers 
for  the  Midland  Company,  and  will  be  fitted  with  a  corres- 
ponding system  of  compound  turbines,  the  speed  in  service 
between  Milford  and  Rosslare  on  the  Irish  coast  being  22  knots. 
This  is  the  first  Channel  steamer  with  turbine  machinery  under- 
taken by  the  Clydebank  firm,  but  few,  if  any,  firms  are  so  well 
able  to  ensure  success  in  view  of  the  extensive  experiments 
carried  out  in  connection  with  the  two  new  Cunard  vessels. 

Electricity  Direct  from  Coal. — A  Chicago  inventor,  Hugo 
Jone,  according  to  the  N<-,w  York  World,  has  hit  upon  a  scheme 
of  utilising  the  coal  in  producing  an  electric  current,  thereby 
dispensing  with  boilers,  engines,  dynamos,  and  other  space- 
consuming  paraphernalia.  Jone  has  invented  a  kind  of  coal 
battery,  which  is  a  combined  furnace  and  current  producer. 
The  principle  of  the  invention,  we  are  told,  consists  in  employing  a 
positive  plate  of  metal  and  a  negative  plate  of  carbon,  in  heating 
these  two  plates  to  a  very  high  temperature,  and  in  reducing  by 
led-hot  coal  the  compound  formed  by  thus  heating  the  plates. 
A  current  is  given  off  when  the  two  plates  are  connected,  which 
current  is  sufficiently  powerful  for  industrial  uses.  J  one  claims 
that  coal  batteries  of  this  kind  will  some  day  take  the  place  of 
steam  engines  and  dynamos,  and  that  it  will  be  possible  for 
every  family  simply  by  lighting  a  fire  in  the  domestic  coal  battery 
to  generate  enough  current  to  do  the  rough  work  of  the  household. 
We  are  now  expecting  to  hear  of  the  leading  manufacturers  of 
dynamos,  electric  generating  machinery,  offering  to  buy  this 
remarkable  invention,  the  simplicity  of  which  is  unique,  so  as 
to  preserve  their  existence, 
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LOCOMOTIVE  SPARKS  AND  DAMAGES. 

The  attention  of  designers  and  constructors  interested  in 
locomotives  must  be  seriously  directed  towards  devising  or 
adopting  means  for  arresting  sparks  from  locomotives,  if 
the  railway  companies  and  owners  are  hereafter  to  be  free 
from  responsibility  in  connection  with  injury  done  to 
private  property  by  the  emission  of  sparks  from  their 
locomotives. 

The  Bill  that  passed  its  second  reading  last  week  is  a 
very  short  one,  as  follows :  "  When  damage  is  caused  to 
crops,  hedges,  or  plantations  by  fire  arising  from  sparks  or 
cinders  emitted  from  any  locomotive  engine  on  railways, 
the  railway  company  owning  such  engine  shall,  notwith- 
standing their  statutory  powers  and  rights,  or  the  provisions 
of  any  special  or  general  Act  relating  thereto,  be  liable  to 
pay  to  the  person  whose  crops,  hedges,  or  plantations  have 
been  so  damaged,  the  amount  of  such  damage,  to  be 
recovered  in  any  court  of  competent  jurisdiction." 

The  discussion  that  arose  over  the  Bill  was  of  much 
'  interest,  as  it  evidenced  the  trend  of  public  opinion  in  the 
desire  to  make  railway  companies  responsible  for  fires  that 
follow  the  emission  of  sparks  from  locomotives,  even  though 
the  company  could  aver  that  no  negligence  was  chargeable 
to  them.  The  question,  however,  of  negligence  involves 
the  determination  as  to  what  means  may  be  available  or 
be  known  for  effecting  a  remedy,  and  whether  by  not 
adopting  such  the  railway  companies  can  be  said  to  be 
negligent. 

Apart  from  the  peculiar  technical  effect  of  our  present 
laws  that  saddle  responsibility  for  conflagrations  upon  the 
owners  of  an  engine  if  running  upon  a  private  line,  while 
practically  absolving  the  owners  if  the  same  engine  runs 
upon  a  public  or  railway  line,  we  consider  that  it  would 
be  a  premium  upon  indifference  were  the  alteration  of  the 
law  such  as  would  free  the  companies  from  responsibility, 
unless  the  aggrieved  property  owner  could  prove  that  there 
was  a  remedy  that  the  company  could  have  adopted. 
While  the  companies  are  absolved  from  risk,  or  while  the 
difficulty  of  proof  against  them  is  so  strong,  it  is.  not  to  their 
interest  to  encourage  any  invention  or  to  try  any  improve- 
ment such  as  would  arrest  the  sparks  from  the  funnels  of 
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their  engines.  Once,  however,  they  are  made  to  understand 
that  the  damage  is  a  risk  that  must  either  be  insured 
against  or  the  defects  remedied,  there  will  assuredly  be 
no  lack  of  practical  inventions  submitted  to  them  from 
engineers  for  removing  these  difficulties. 

That  means  are  within  the  reach  of  those  willing  to 
adopt  them  is  generally  conceded  in  other  countries,  where 
measures  have  been  adopted  for  enforcing  the  responsibility 
of  railway  companies  in  the  manner  now  proposed  by  the 
present  Bill. 

The  only  argument  that  is  advanced  against  the  enforce- 
ment of  responsibility  is  that  which  has  reference  to  the 
supposed  immunity  from  risks  other  than  those  due  to 
absolute  negligence,  associated  with  the  conditions  upon 
which  the  railway  companies  acquired  their  land.  It  is 
seriously  suggested  that  as  a  railway  company  acquired  its 
land  for  the  sole  purpose  of  placing  locomotives  upon  its 
lines,  and  as  such  locomotives  are  associated  with  the  known 
risks  due  to  the  emission  of  sparks,  therefore  whatever 
damage  results  from  sparks  is  a  risk  that  the  granting  of 
their  Act  absolutely  anticipated  and  covered. 

Notwithstanding  that  this  argument  has  apparently  the 
weight  of  a  recent  judicial  decision,  it  did  not  sufficiently 
commend  itself  to  the  majority  of  the  House  of  Commons, 
as  the  second  reading  of  the  Bill  was  carried  without  a 
division.  It  may  therefore  be  reasonably  anticipated,  so 
far  as  anything  can  be  relied  upon  in  the  present  state  of 
political  affairs,  that  the  adoption  of  effectual  means  and 
methods  for  arresting  sparks  will  ere  long  be  a  matter  of 
compulsion  by  statute  against  those  railway  companies  who 
are  now  somewhat  reluctant  and  non-progressive. 


It  is  reported  that  the  Diesel  engine  has  been  success- 
fully applied  to  propulsion  on  a  railway  track.  Atrial  is  being 
made  in  the  United  States  on  the  Southern  Pacific  Railroad. 
A  four-cylinder  Diesel  engine  is  employed  to  drive  a 
dynamo,  which  in  turn  supplies  current  to  a  motor.  This 
is  apparently  a  similar  system  to  that  adopted  in  the 
Heilmann  locomotive,  built  in  France  some  years  ago, 
although  it  is  difficult  to  understand  where  the  advantage 
of  the  double  transmission  comes  in.  The  fact  that  a  Diesel 
engine  has  been  employed  for  locomotion  purposes  is  a 
great  achievement.  There  are  undoubtedly  many  difficul- 
ties to  overcome  in  adapting  this  engine  for  the  purpose, 
but  the  advantages  to  be  derived  from  the  employment 
of  an  engine  working  with  low-grade  oil  are  so  great  as  to 
ensure  its  eventual  success. 


At  a  recent  lecture  given  at  the  Royal  Institution,  Mr. 
Marconi  said  that  recent  improvements  included  means  to 
prevent  interference  and  secure  independence  of  commu- 
nication. By  having  several  stations  tuned  or  syntonised 
to  different  periods,  it  was  now  possible  to  send  to  each 
one  of  them  without  the  others  being  affected,  and  even 
five  years  ago  it  was  possible  to  send  and  receive  several 
messages  simultaneously  without  one  interfering  with 
another.  Mr.  Marconi  referred  to  the  magnetic  detector, 
which  he  had  devised  recently,  and  which  he  'was  convinced 
was  a  much  superior  appliance  than  coherers  and  deco- 
herers.  At  first  it  had  the  disadvantage  that  it  could  not 
be  made  to  actuate  a  recording  or  writing  instrument,  the 
current  impulse  with  which  it  worked,  though  suitable  for 
producing  a  click  in  a  telephone,  being  too  rapid  and  sharp 
to  have  any  appreciable  effect  on  the  tongue  of  a  relay. 
But  now,  by  altering  the  circuits  and  the  character  of  the 
iron  employed  in  the  magnets,  the  impulse  had  been  slowed 


down,  so  that  it  was  possible  to  work  a  relay,  and,  there- 
fore, a  recording  instrument.  As  to  the  speed  of  his 
apparatus  generally,  Mr.  Marconi  had  more  recently 
maintained  an  average  of  24  words  per  minute.  Coming 
next  to  the  progress  made  in  wireless  telegraphy  over  long 
distances,  he  mentioned  that  new  stations  were  now  in 
course  of  erection,  and  he  had  no  doubt  that  in  a  short 
time  it  would  be  demonstrated  that  transmission  across 
the  Atlantic  was  practicable  and  trustworthy.  Differences 
in  transmission  by  day  and  by  night  were  noticeable  only 
when  long  distances  were  concerned,  the  range  by  day 
being  much  less  than  by  night.  Clear  sunlight  and  blue 
skies,  indeed,  seemed  to  act  as  a  fog  to  the  Hertzian  waves, 
but  such  things  were  not  general  in  England,  where, 
accordingly,  the  conditions  were  usually  very  favourable 
to  wireless  telegraphy. 


An  important  conference  was  held  on  the  2nd  inst.  at 
the  Westminster  Palace  Hotel,  London,  of  municipal 
tramway  authorities  to  consider  the  proposals  of  a  number 
of  railway  companies,  who  are  seeking  power  in  Parliament 
this  session  to  establish  in  all  districts  adjacent  to  their 
lines  motor-'bus  service,  with  the  view  primarily  of  acting 
as  feeders  to  the  companies'  systems,  and,  secondly,  of 
adding  to  the  profit  of  their  business.  Since  the  last 
meeting  of  the  conference  a  clause  has  been  drafted  by  the 
Executive  Committee  of  the  conference,  and  Mr.  Pritchard, 
the  Parliamentary  agent,  has  been  in  negotiation  with 
railway  companies,  with  a  view  to  obtaining  their  consent 
to  the  clause  being  put  forward  in  a  modified  form.  '  The 
conference  was  held  in  order  to  confirm  and  give  effect  to 
the  resolution  passed  at  the  previous  conference,  in  which 
those  attending  expressed  an  earnest  desire  not  to  interfere 
with  the  extension  of  railway  powers,  so  as  to  include 
omnibus  traffic  when  that  traffic  was  intended  for,  or  came 
from,  the  railways,  and  a  clause  as  adopted  for  submission 
to  the  railway  companies  and  to  Parliament  providing  for 
such  a  limitation  of  the  powers  sought  in  the  railway 
companies'  bills.  Another  subject  dealt  with  by  the 
conference  was  that  of  the  protection  of  overhead  trolley 
wires.  It  was  decided  to  ask  the  Board  of  Trade  to  receive 
a  deputation  on  this  matter,  and  on  the  question  of  the 
construction  of  cars,  and  other  matters  in  connection  with- 
the  working  and  equipment  of  tramways.  In  this  matter 
the  assistance  of  companies  owning  tramways  is  to  be 
sought,  their  interests  being  identical  with  those  of  the 
municipal  tramway  authorities. 

Messrs.  Cowans,  Sheldon,  and  Co.,  of  Carlisle,  have 
completed  the  construction  of  a  Titan  crane,  to  be  used  in 
extending  the  harbour  at  Capetown.  The  crane  has  the  largest 
radius  of  .any  yet  built,  viz.,  115  ft.,  and  at  that  distance 
from  the  centre  of  its  travelling  carriage  the  crane  has 
been  tested  with  a  load  of  50  tons.  The  ordinary  working- 
load  will  be  40  tons.  The  height  of  the  crane  from  the 
ground  level  to  the  house  roof  is  51  ft.,  and  to  the  crab 
rails  36  ft.  Steel  has  been  used  in  the  construction 
wherever  possible,  only  the  heavier  castings  being  of  iron. 
So  as  to  offer  a  minimum  of  resistance  to  the  wind,  the 
girders  are  lattice-built,  and  are  strongly  braced  on  each 
side.  They  are  also  heavily  ballasted  at  the  tail  end, 
where  the  engines  and  boiler,  with  the  attendants  in  charge 
of  the  machinery,  are  placed.  All  the  gearing  is  protected 
from  the  weather,  the  engines,  machinery,  and  boiler  being 
covered.  The  lifting  speeds  are  8  ft.  per  minute  with  the 
full  test  load  of  50  tons,  and  50  ft.  per  minute  with  10 
tons.  The  full  load  has  to  be  completely  revolved  in  three 
minutes,  and  the  whole  structure,  with  its  maximum  load, 
has  to  travel  50  ft.  per  minute.  All  these  speeds  were 
exceeded  at  the  test.  The  weight  of  the  crane  itself, 
exclusive  of  ballast,  is  125  tons,  about  300  tons  weight 
being  in  the  superstructure,  and  the  remainder  in  the 
carriage.  To  this  the  ballast  and  test  load  added  about 
180  tons,  so  that  the  total  weight  is  about  600  tons, 
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PATENT    TURBO    HIGH-PRESSURE  PUMPS. 


These  centrifugal  pumps,  constructed  by  Messrs.  Escher 
Wyss  and  Co.,  of  Zurich  and  Ravensburg,  are  shown  in 
figs.  1  and  2,  the  former  being  an  elevation  parallel  to  the 
shaft,  the  upper  part  in  section  j  while  the  latter  is  an 
elevation  at  right  angles  thereto,  in  the  right  upper  corner 
of  which  is  a  section  through  the  wheel  vanes,  and  in  the 


which  are  completely  protected  by  a  special  form  of 
construction  from  the  liquid  pumped.  For  pressures  up 
to  200  metres  (656  ft.),  if  desired,  the  grease  bearing  may 
be  replaced  by  a  second  self-lubricating  bearing,  with  the 
shaft  passing  clear  through  both  bearings.  All  axial 
movement  is  prevented  by  a  ball  bearing  placed  inside  the 
casing  of  the  main  bearing.  A  balancing  device  is  also 
used,  which  entirely,  or  to  a  great  extent,  eliminates  the 


Fro.  t 

left  a  section  looking  from  the  opposite  end  through  the 
guide  vanes.  There  is  a  steel  shaft  a,  to  which  the  runners 
b  are  firmly  fastened,  while  the  guide  wheels  c  are  attached 
to  the  surrounding  d.  The  liquid  to  be  pumped  enters 
the  annular  casing  e  in  the  direction  shown  by  the  arrow. 
It  is  then  led  by  a  stationary  guide  wheel  to  the  first 


i 


Fia  2. 


side  thrust.  Double  pumps  can  also  be  constructed,  in 
which  the  wheels  are  self-balancing.  The  minimum 
capacity  of  these  pumps  is  3'5  litres  per  second,  or  66,560 
gallons  per  day.  There  is  no  maximum  limit  of  capacity 
or  head.  A  head  such  as  1,600  ft.  can  be  easily  reached 
by  one  of  these  pumps.    They  can  pump  pure  or  impure 


Fig.  4. 


runnei',  and  so  on  through  a  number  of  guides  and 
runners,  until  it  at  last  escapes  from  the  spiral  casing 
f  into  the  discharge  pipe.  The  intake  and  delivery  can 
be  set  in  any  position  by  the  simple  rotation  of  the  inlet 
and  discharge  casings  about  the  axis.  The  shaft  revolves 
in  a  self-lubricating  bearing  g,  and,  in  the  case  of  excep- 
tionally high  pressures,  in  a  grease  bearing  h,  both  of 


liquids,  and  may  be  used  in  all  cases  where  high-pressure 
centrifugals  are  applicable. 

The  advantage  claimed  by  Messrs.  Escher  Wyss  and 
Company  for  this  class  of  design  is  that  the  water  is 
guided  from  one  wheel  to  the  next  by  the  shortest  route, 
j  avoiding  all  unnecessary  and  sharp  bends,  and  that  during 
its  whole  course  there  is  no  point  where  it  is  left  unguided. 
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The  forms  of  vanes  completely  prevent  the  formation  of 
whirls  or  eddies,  and  consequent  loss  of  power.  The 
leakage  through  the  narrow  space  necessary  for  clearance, 
between  the  revolving  runner  and  the  stationary  guides, 
is  reduced  to  a  minimum  by  means  of  the  runners  and 
guides  being  tongued  into  each  other,  and  this  device  is 
claimed  by  Messrs.  Escher  Wyss  and  Company  to  be  one 
of  the  most  striking  characteristics  of  their  patented 
construction.  In  order  to  escape,  the  liquid  to  be  pumped 
must  pass  repeatedly  through  an  angle  of  90deg.  An 
arrangement  of  this  sort  is  spoken  of  as  "labyrinth 
packing."  The  erection  and  construction  are  extremely 
simple,  and  the  rotating  parts  are  accurately  balanced. 


Fia.  3. 

These  pumps  can  be  taken  to  pieces  and  put  together 
again  in  a  few  hours,  the  space  required  is  small,  and  the 
foundations  are  light.  The  efficiency  lies  between  G7  and 
77  per  cent,  according  to  size. 

Fig.  3  shows  the  curves  of  a  test  made  upon  the  first 
of  these  pumps  in  August,  1903,  at  the  Federal  Polytechnic 
Institute  in  Zurich.  It  was  designed  to  develop  23  H.P., 
at  a  speed  of  950  revolutions  per  minute,  and  gave  a 
maximum  efficiency  of  71  per  cent.  Messrs.  Escher  Wyss 
and  Company  expect  to  be  able  to  obtain  an  efficiency  of 
80  per  cent  and  over.  These  pumps  are  constructed  with 
diameters  from  I7|cms.  (6'9  in.)  to  80  cms.  (31 J  in.),  and 
each  diameter  is  designed  by  small,  medium,  and  large 
capacity. 

This  description  is  taken  from  Messrs.  Escher  Wyss  and 
Company's  catalogue,  in  which  will  be  found  tables  giving 
capacities,  heads,  horse  powers,  and  speeds.  Fig.  4  is  from 
a  photograph  of  a  turbo  high-pressure  pump,  driven  bv  an 
electromotor. 


It  is  said  that  a  lighthouse  is  about  to  be  built  in  the  oj>en 
sea,  at  a  distance  of  about  22  miles  from  the  mainland,  off 
Cape  Hatteras,  on  the  coast  of  North  Carolina.  At  the  point 
in  question  a  shallow  runs  out  22  miles  to  sea,  and  neither 
the  lighthouse  on  Cape  Hatteras,  nor  a  lightship,  can  give 
shipping  sufficient  warning  of  the  dangerous  locality.  The 
projected  lighthouse  will  be  built  entirely  of  steel.  It  will  con- 
tain accommodation  for  two  families  of  lighthouse  keepers, 
rooms  for  storing  food,  the  necessary  lighting  appliances  and 
machinery,  and  a  powerful  steam-driven  syren.  Moreover, 
the  lighthouse  will  be  fitted  with  wireless  telegraphy,  and 
connected  by  telephone  with  the  land.  The  cost  of  construction 
will  amount  to  .£150. 000, 


6,000  HORSE  POWER  ELECTRIC  GENERATOR 
FOR  THE  CHARING  CROSS  AND  STRAND 
ELECTRIC  SUPPLY  COMPANY. 

In  great  electricity  works,  having  a  wide  range  of  distri- 
bution and  a  high  consumption  of  current,  it  will  prove 
advantageous,  when  taking  into  account  all  the  conditions 
responsible  for  a  satisfactory  operation,  to  design  machine 
sets  of  an  output  as  great  as  possible.  By  so  doing  a 
material  saving  can,  in  fact,  be  secured,  both  as  regards 
the  cost  of  installation  and  operation,  and  especially  in 
connection  with  rotary-current  power  stations  •  have 
extremely  high  dimensions  and  outputs  been  obtained  in 
the  generator  sets  constructed  of  late  years. 

Some  of  the  largest  alternate-current  dynamos  which  have 
so  far  been  constructed  are  the  machines  recently  designed 
by  the  Electric  Company,  formerly  W.  Lahmeyer  and 
Company,  of  Frankfurt-on-Maine,  for  the  electricity  works 
of  the  Charing  Cross  and  Strand  Electricity  Supply  Cor- 
poration Limited,  of  London,  one  of  which  is  described  in 
the  following :  — 

The  electric  generator,  being  coupled  to  a  6,000  H.P. 
steam  engine,  generates  alternate  current  at  a  tension  of 
10,500  volts,  with  50  cycles  per  second,  .turning  at  83 
revolutions  per  minute. 

The  main  dimensions  of  the  engine  are  as  follow  :  — 

External  diameter  of  casing   8,880  mm.  (28  ft.  7  in.) 

External  diameter  of  armature  body, 

being  formed  of  sheet  iron    8,100  mm.  (26  ft.  4  in.) 

Breadth  of  armature   650  mm.  (2  ft.  ljin.) 

Bore  of  armature    7,600  mm.  (24  ft.  8|  in.) 

Diameter  of  magnet  system   7,573  mm.  (24  ft.  6Jin.) 

Number  of  poles    72 

Cross-section  of  poles    670  sq.  cm.  (103'8  aq.  in.) 

Height  of  poles    240  mm.  (9'3  in.) 

Pole  arc    220  mm.  (8£  in.) 

The  stationary  outer  armature  casing  has  been  designed 
in  four  parts,  with  a  view  to  its  easy  transportability,  the 
various  parts  being  kept  together  by  flanges  and  screws. 
The  casing,  the  outer  diameter  of  which  is  over  28  ft., 
receives  the  armature  body,  which  is  made  up  of  thin 
sheet  iron,  to  which  effect  it  has  been  fitted  on  one  side 
with  a  die,  reinforcing,  in  conjunction  with  the  annular 
pieces  screwed  to  the  other  side,  the  sheet-iron  body 
provided  with  five  air  channels.  With  the  aid  of  the 
tightening  devices  arranged  within  the  casing,  the  various 
sheet-iron  batches  can  be  tightened  more  or  less,  thus 
warranting  a  perfectly  round  bore.  Four  hundred  and 
thirty-two  oval  notches,  lined  with  micanite  sleeves  4  mm. 
(T56in.)  in  thickness,  contain  the  windings,  arranged  in 
star  connection,  and  consisting  of  three  parallel  copper 
wires,  each  5  3  mm.  ("206  in.)  in  diameter.  The  bobbins  have 
been  wound  over  patterns,  the  distances  of  the  coils  from 
one  another  and  from  the  iron  body  having  been  chosen 
rather  large,  so  as  to  avoid  any  sparking  from  one  phase 
to  another  or  to  the  frame.  Wire  crossings  have  been 
avoided  as  far  as  possible,  the  various  coils  being  coated 
with  a  special  insulating  band  on  their  issuing  from  the 
armature  body.  A  protective  sheet,  enclosing  the  whole 
of  the  armature,  prevents  an  accidental  contact  of  the 
coil  without  interfering  with  its  efficient  aeration. 

The  magnet  system  has  also  been  designed  in  four  parts, 
being  kept  together  by  means  of  bolts  and  rings.  The 
rim  and  hub  are  connected  together  by  12  double  arms. 
On  the  rim,  900  mm.  (3  in)  in  breadth,  the  round  wrought- 
iron  poles  have  been  attached  by  means  of  strong  screws 
to  properly  milled  surfaces,  thus  allowing  at  any  time  of 
a  readj'  lateral  removal  of  a  pole  without  entailing  an 
unmounting  or  displacement  of  any  parts  of  the  machine. 

The  magnet  coil  has  been  designed  for  an  exciter  tension 
of  200  volts,  and  consists  of  58  windings  for  each  coil  of 
a  flat  copper  band  3'2  by  38  mm.  (£in.  by  Vo  in.)  in  cross 
section,  wound  on  edge.  This  arrangement,  in  addition  to 
a  high  safety  of  operation,  ensures  a  pleasant  aspect  of 
the  machine.  The  magnet  wheel  lias  a  weight  of  90  tons, 
whereas  the  casing  weighs  about  70  tons, 
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FUEL  CONSUMPTION  OF  LOCOMOTIVES.* 

By  G.  R.  Henderson. 

The  l'uel  bills  of  a  railroad  constitute  ordinarily  about  10 
per  cent  of  the  total  expense  of  operation,  or  from  30  to 
40  per  cent  of  the  actual  cost  of  running  the  locomotive. 
On  important  systems  the  gross  amount  of  coal  burned 
assumes  a  very  large  figure,  running  into  millions  of  tons. 
Each  engine  will  probably  consume  5,000  dollars  worth  of 
coal  in  a  year  on  the  average,  so  that  for  1,000  locomotives  the 
annual  coal  bill  would  approximate  5,000,000  dollars.  While 
this  is  one  of  the  largest  items  of  expense,  there  is  probably 
less  actually  known  about  it  than  any  other  account.  We 
may  know,  in  a  general  way,  that  an  engine  of  a  certain 
class,  loaded  with  a  definite  tonnage,  will  haul  its  train 
in  a  given  direction  over  a  particular  division  with  a 
consumption  of  so  many  pounds  of  coal  per  100  ton-miles, 
but  here  our  knowledge  stops,  and  if  it  should  be  asked 
how  much  is  used  in  ascending  the  maximum  grade,  how 
much  on  the  subordinate  grades,  and  what  quantity  on  the 
level,  there  is  little  likelihood  of  receiving  a  correct 
answer. 

The  reason  for  this  lack  of  definite  information  is  not 
hard  to  find;  in  fact,  it  is  quite  obvious.  While  it  is  a 
comparatively  simple  matter  to  determine  the  quantity  of 
coal  used  on  a  trip  throughout  a  run,  by  means  of  track 
scales  and  measured  supplies  taken  en  route,  it  is  very 
difficult  and  laborious  to  subdivide  it  between  terminal 
points,  in  the  proper  proportion  to  the  work  done  on  each 
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of  the  various  grades.  An  approximation  is  sometimes 
obtained  by  counting  the  shovelfuls  thrown  into  the  firebox 
between  different  points,  but  this,  of  course,  cannot  be 
considered  an  accurate  method.  The  ordinary  exigencies 
of  railroad  traffic  are  so  many  and  varied  that  it  is  almost 
impossible  to  maintain  fixed  conditions  for  a  length  of  time 
sufficient  to  determine  factors  of  unquestioned  value. 

The  same  comments  apply  equally  to  the  consumption 
of  water.  Even  if  meters  be  placed  in  the  feed  pipes,  the 
inconvenient  location  for  observation  and  the  variable 
methods  of  working  the  injector,  by  allowing  different 
heights  of  water  in  the. boiler,  not  to  speak  of  leaks  and 
wastes,  militate  against  accurate  measurements.  Thanks, 
however,  to  the  "  locomotive  testing  plant,"  we  are  now 
able  to  work  an  engine  for  a  long  period  under  constant 
conditions,  and  at  the  same  time  make  accurate  measure- 
ments of  the  fuel  and  water  consumed. 

Several  years  ago,  when  connected  with  the  Chicago  and 
North- Western  Railway,  the  author  was  able  to  make  a 
complete  set  of  tests  with  the  standard  heavy-freight  engine 
of  that  road,  first  upon  the  testing  plant,  and  afterwards 
in  road  service  with  a  dynamometer  car.  Using  the  results 
of  these  tests  as  a  foundation,  it  has  been  found  possible 
to  elaborate  a  diagram  for  practically  any  particular  loco- 
motive whose  general  dimensions  are  known,  which  will 

*  A  paper  read  before  the  American  Society  of  Mechanical  Engineers. 


give  at  once  the  coal  consumption  per  mile  or  per  hour 
for  various  grades  and  speeds  or  train  loads.  This  diagram 
is  based  upon  theoretical  as  well  as  practical  considerations, 
and  will,  it  is  believed,  give  values  agreeing  closely  with 
actual  conditions. 

The  construction  of  the  diagram  and  the  method  of 
using  it  can,  perhaps,  be  made  most  clear  by  assuming  a 
locomotive  of  certain  proportions,  and  developing  the  study 
for  this  engine.  We  will  therefore  consider  a  consolidation 
locomotive,  or  2 — 8 — 0  type,  having  the  following 
dimensions  :  — • 

Diameter  of  cylinders    21  in. 

Stroke  of  piston   32  in. 

Diameter  of  drivers    56  in. 

Boiler  pressure    200  lb. 

Grate  area    40  sq.  ft. 

Heating  surface  -.  3,200  sq.  ft. 

Weight  of  engine  and  tender    150  tons. 

The  theoretical  tractive  force  of  such  a  locomotive  will  be 
TTF  =  F^  s  (1) 

where  P  =  boiler  pressure  in  pounds  per  square  inch, 
d  =  diameter  of  cylinder  in  inches, 
s  —  stroke  of  piston  in  inches, 
D  =  diameter  of  drivers  in  inches. 

When  we  allow  for  drop  in  steam  pressure  and  internal 

resistance,  we  find  that  the  available  tractive  force  at 

circumference  of  the  drivers  is  only  eight-tenths  of  the 
theoretical  tractive  force,  or 

A  T  F  =  '8  y  s  (2) 

for  simple  engines,  when  working  at  slow  speeds,  with  the 
reverse  lever  in  the  corner  notch. 

For  the  engine  under  consideration  we  therefore  find 
as  follows :  — 

m  m  Tf       200  X  441  x  32       _n_nft  ., 

1  if  =  —   =  50000  lb.  approx. 

56 

A  T  F  =  -8  x  50000  =  40000  lb.  approx. 

As  the  speed  of  the  locomotive  increases,  however,  beyond 
the  point  where  the  boiler  can  supply  the  complete  volume 
of  the  cylinders  at  each  stroke,  an  earlier  cut-off  must  be 
used,  and  it  is  necessary  to  determine  the  effect  of  such 
a  change.  In  order  that  this  may  occur  at  the  maximum 
possible  speed,  the  boiler  must  be  worked  to  its  full 
capacity,  which  is  limited  by  its  ability  to  burn  fuel.  From 
various  tests  it  seems  as  if  this  limit  might  be  considered 
as  stated  below,  the  quantities  being  expressed  in  pounds 
of  coal  per  square  foot  of  grate  area  per  hour :  — 

Bituminous  coal   200  lb. 

Anthracite,  large  sizes    100  lb. 

Anthracite,  small  sizes    60  lb. 

We  will  assume  that  our  engine  is  burning  Pennsylvania 
or  Virginia  semi-bituminous  coal.  Therefore  the  maximum 
combustion  will  be  40  x  200  =  8,0001b.  coal  per  hour.  We 
admit  that  this  is  a  large  amount  to  be  handled  by  one 
man  for  any  great  length  of  time,  but  there  is  no  doubt 
that  it  could  be  burnt,  if  supplied. 

In  order  to  determine  the  quantity  of  steam  generated 
by  this  amount  of  fuel  in  the  boiler  which  we  have  assumed, 
fig.  1  is  introduced.  This  has  been  compiled  from  various 
sources  of  information,  and,  it  is  thought,  fairly  represents 
the  average  practice  in  this  country.  In  this  figure  the 
ordinates  give  the  maximum  evaporation  in  pounds  of 
water  from  and  at  212  deg.  Fah.  per  square  foot  of  heating 
surface  per  hour  than  can  be  expected  under  ordinary 
conditions,  as  stated  a.bove,  the  abscissae  denoting  the  ratk> 
of  heating  surface  to  grate  area.  For  the  engine  in 
question  this  will  be 

m  =  so, 

40 
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and  for  gemi-bituminous  coal,  curve  c,  we  find  that,  with 
a  ratio  of  80,  15  lb.  of  water  from  and  at  212  deg.  may  be 
evaporated  per  hour  from  each  square  foot  of  heating 
surface,  or,  for  the  boiler  as  a  whole,  3,200  x  15  =  48,000  lb. 
per  hour. 

The  factor  of  evaporation  from  ordinary  temperatures 
of  feed  water  will  be  about  1'2,  so  that  we  shall  have  at 
boiler  pressure — 

=  40000  lb.  per  hour. 
1-2  F 

The  steam  will  be  somewhat  reduced  in  pressure  at  the 
cut-off  point,  however,  and  the  table  here  given  indicates 
the  probable  relation  of  this  pressure  to  the  boiler  pressure, 
when  the  reverse  lever  is  in  the  corner  notch,  and  the 
throttle  wide  open  :  — 


Katios  ok  Cut-okf  Pressure  to  Boiler  Pressure. 


Revolutions  per  minute..  Starting.  50  100 

Long  ports                          '98  '94  '88 

Short  ports                            '98  "92  '85 

Medium  ports                       '98  "96  '86 


150 
•83 
■77 
'80 


200 
•78 
■72 
•75 


By  long  ports  is  meant  those  in  which  the  length  of  port 
in  inches  divided  by  the  area  of  the  cylinder  in  square 
inches  is  approximately  12,  and  by  short  ports  where  this 
ratio  is  about  '05.  If  we  assume  '90  for  the  ratio  in  the 
case  'in  hand,  we  shall  have  200  x  '90  =  1801b.  at  cut-off, 
which  steam  will  weigh  '432  lb.  per  cubic  foot.  The  volume 
of  a  cylinder  21  in.  diameter  and  32  in.  long  is  6'4  cubic 
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miles  pcr  hour., 
Fig.  2. 

feet.,  or  for  one  revolution  four  times  this  amount,  or  25'6 
cubic  feet.  No  allowance  is  made  for  clearance,  as  the 
cut-off  with  lever  in  the  corner  is  usually  about  90  or  92 
per  cent  of  stroke.  For  each  revolution,  then,  the  steam 
consumption  will  be 


1 1  id 


25-6  x  -432 
40000 


CO  x  11-06 


=  11-06  lb. 
=  60  revs.  per.  min., 


as  the  maximum  speed  at  which  the  boiler  will  furnish 
steam  at  full  stroke.  The  speed  in  miles  per  hour  corres- 
ponding to  the  revolutions  per  minute  for  a  56  in.  wheel 
are  as  follow  :  — ■ 


30 


10 

60 


15 

yo 


20 
120 


150 


:S0 
ISO 


35 
210 


40  miles  per  Lour. 
240  revs,  per  min. 


Therefore  it  is  plain  at  above  10  miles  an  hour  the  cut-off 
must  be  reduced,  diminishing  the  available  tractive  force 
of  the  engine. 

A  study  of  the  variation  in  tractive  force  due  to  speed 
indicates  that  the  method  explained  below  gives  a  close 
approximation  to  actual  results. 

In  fig.  2  the  ordiuates  represent  the  tractive  force  in 
pounds  and  the  abscisste  the  speed  in  miles  per  hour.  As 
the  maximum  speed  at  full  stroke  was  found  to  be  60  revo- 
lutions per  minute,  or  10  miles  an  hour,  we  find  the 
intersection  of  this  speed  with  the  theoretical  tractive  force 
at  A.  We  therefore  construct  an  equilateral  hyperbola 
through  this  point— that  is,  a  curve  the  product  of  whose 
ordinates  will  always  have  the  same  value,  viz.,  50,000  x  10 
=  500,000.  As  we  have  seen,  the  available  tractive  force, 
however,  cannot  exceed  40,000  lb.  By  drawing  from  the 
point  B  a  tangent  to  the  hyperbola,  we  then  have  a  locus, 
consisting  of  a  straight  line  and  a  curve,  and  this  locus 
gives  us  the  maximum  available  tractive  force  (at  circum- 
ference of  the  drivers)  for  which  the  boiler  will  supply 
the  cylinders  at  any  speed.  But  to  do  this  we  must  burn 
8,000  lb.  of  coal  an  hour,  so  that  the  locus  B  C  also  gives 
the  combinations  of  speed  and  available  tractive  force 
which  may  be  obtained  by  the  combustion  of  8,000  lb.  of 
coal  an  hour. 

The  rate  of  combustion  per  square  foot  of  heating  surface 
per  hour  is 

8000  =  2  5, 
3200 

and  from  this  we  should  expect  6  lb.  of  water  per  pound 
of  coal  from  and  at  212  deg.,  or  a  total  steam  production 
of  8,000  x  6  =  48,0001b.,  which  is  the  same  as  our  first 
figure.  If  the  rate  of  combustion  be  reduced,  however, 
there  will  be  more  steam  generated  per  pound  of  coal. 
For  instance,  if  three-quarters  the  amount  be  consumed, 
or  6,0001b.,  the  rate  of  combustion  will  be 


6000 
3200 


=  1  87  lb.  per  sq.  ft. 


of  heating  surface,  and  the  evaporation  will  be  about  7  or 
7  x  187  =  13  091b.  of  water  per  square  foot  of  heating 
surface  per  hour,  instead  of  15  lb.,  as  before.  This  would 
supply  the  cylinders  at  full  stroke  for  15  :  13  09  :  :  10  : 
8'7  miles  an  hour.  From  this,  as  a  starting  point,  we 
construct  a  new  hyperbola  and  tangent  as  before,  which 
locus  gives  the  combinations  of  speed  and  tractive  force 
for  6,000  lb.  of  coal  an  hour.  In  the  figure  the  loci  have 
been  drawn  for  each  1,000  lb.  per  hour  from  1,000  to  8,000. 

If  now  we  divide  the  quantities  per  hour  by  the  speed, 
we  obtain  the  fuel  consumption  per  mile,  and  this  is  shown 
by  the  dotted  lines.  Thus,  with  a  tractive  force  of  20,000  lb. 
and  a  speed  of  15  miles  an  hour,  we  should  expect  an 
hourly  consumption  of  3,000  lb.,  or  200  lb.  per  mile. 

But  as  our  diagram  (fig.  2)  is  based  on  speed  and 
tractive  force  as  co-ordinates,  we  can  construct  additional 
curves,  which  may  represent  the  force  needed  to  pull 
various  trains  at  different  speeds  or  up  grades.  For 
instance,  if  we  consider  a  train  of  1,000  tons  weight  back 
of  tender,  or  1,150  tons  total  weight,  we  can  lay  down  the 
curves  of  resistance  for  a  level,  \,  J ,  and  1  per  cent 
grade,  as  shown  in  -the  diagram.  By  this  means  we  can 
determine  the  quantity  of  coal  that  would  be  used  on 
different  portions  of  a  division. 

If  there  were  40  miles  each  of  level,  J  and  1  per  cent 
grade,  the  fuel  consumption  Would  run  as  follows:  — 

40  miles  at  38  miles  an  hour,  210  lb.  per  mile  =  8,400  lb. 
40  miles  at  24  miles  an  hour,  330  lb.  per  mile  =  13,200  lb. 
40  miles  at  17  miles  an  hour,  4901b.  per  mile  =  19,600  lb. 


It 


Total    41,2001b. 

nil  be  noticed  that  this  considers  the  train  to  be 


run  at  the  maximum  speed  which  the  engine  can  make  on 
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each  grade  or  portion  of  track.  If  the  speed  be  limited 
to  15  miles  an  hour  uniformly,  we  should  expect  con- 
sumption as  follows  :  — • 

40  miles  on  level  at  50  lb.  per  mile    =    2,000  lk 

40  miles  on  £  per  cent  grade  at  190  lb.  per  mile  —  7,600  lb. 
40  miles  on  1  per  cent  grade  at  430  1b.  per  mile  =  17,0001b. 


Total 


26,800  lb. 


This  trip  of  120  miles  will,  however,  require  eight  hours 
for  its  completion,  whereas  the  first  schedule  is  a  trifle  over 
five  hours.  The  coal  consumption  in  the  first  case  is  over 
50  per  cent  greater  than  in  the  second  case.  The  effect  of 
speed  upon  the  coal  pile  is  clearly  shown  by  following  any 
of  the  grade  lines  in  the  diagram.  The  rate  per  mile  on 
a  \  per  cent  grade  will  be  about  as  given  below  :  — 


Miles  per  hour   5 

Coal  per  mile,  pounds   150 


10 

160 


15 
185 


20 
250 


The  influence  of  loading  is  shown  by  the  curves  marked 
"  Total  tons  up  1  per  cent  grade." 

At  10  miles  an  hour,  250  lb.  per  mile  for  1,000  tons. 
At  10  miles  an  hour,  325  lb.  per  mile  for  1,200  tons. 
At  10  miles  an  hour,  5001b.  per  mile  for  1,400  tons. 

When  we  near  the  limit  of  capacity  of  the  engine,  the 
difference  is  still  more  marked. 

At  10  miles  an  hour,  630  lb.  per  mile  for  1,500  tons. 

At  10  miles  an  hour,  680  lb.  per  mile  for  1,520  tons. 

At  10  miles  an  hour,  720  lb.  per  mile  for  1,540  tons. 

At  10  miles  an  hour,  780  lb.  per  mile  for  1,560  tons. 

Again,  1,600  tons  can  be  hauled  at  five  miles  an  hour 
with  a  consumption  of  500  lb.  per  mile,  whereas  1,570  tons 
at  10  miles  an  hour  will  require  8001b.  per  mile,  both 
cases  being  the  maximum  that  the  engine  can  do. 

These  examples  give  an  idea  of  the  variety  of  problems 
in  fuel  consumption,  which  can  be  quickly  solved  by  the 
aid  of  this  diagram.  It  is  true  that  a  different  diagram 
must  be  made  for  each  class  of  engine,  but  this  is  a  com- 
paratively small  matter.  With  the  increase  in  speed  and 
loads  of  the  present  day,  the  coal  consumption  becomes  a 
topic  of  great  interest,  and  when  comparisons  are  made 
with  previous  schedules,  there  is  an  apparent  decrease  in 
the  economy  of  fuel,  unless  the  various  points  are  duly 
considered,  and  as  explained  by  the  chart. 


THE   LANG    CONTROLLING  MOTOR. 


This  is  a  special  form  of  motor,  which  has  been  designed 
by  Lincoln  A.  Lang,  primarily  for  the  purpose  of  steering 
vessels,  but  which  is  applicable  to  a  wide  variety  of  other 
uses,  such  as  controlling  power  feeds,  operating  elevators 
or  hoists,  adjusting  heavy  valve  gearing,  etc. 

In  this  design  of  controlling  device  three  things  have 
been  accomplished  as  follow :  First,  the  graduated  travel 
of  a  power-actuated  piston,  both  the  speed  and  extent  of 
travel  being  entirely  under  the  control  of  the  operators- 
second,  the  automatic  power  locking  of  the  piston  by 
the  motive  agent  upon  completing  a  given  movement;  and, 
third,  the  perfect  freedom  from  shock  when  starting  and 
stopping. 

Reference  to  the  accompanying  drawings  will  clearly 
show  how  these  features  are  obtained,  the  proportions  of 
the  various  parts  and  passages  being  adapted  to  steam  or 
compressed  air,  and  may  readily  be  modified  to  suit 
hydraulic  requirements,  when  desired. 

The  sectional  view,  fig.  1,  shows  a  circular-valve  chest, 
communicating  with  either  end  of  the  power  cylinder  by 
means  of  pipes  or  cored  passages  X  Y,  having  central 
admission  and  end  exhaust.  Within  the  chest  is  a  piston 
valve,  which,  when  in  its  central  position,  opens  commu- 
nication between  the  power  chamber  and  both  ends  of 
the  main  cylinder,  the  motive  agent  passing  into  the 


interior  of  the  valve  and  through  the  holes,  displacing  the 
spring-check  valves  in  its  passage.  It  then  passes  from 
the  interior  of  the  valve  into  the  main-cylinder  ports, 
through  holes  surrounding  the  valve  faces,  these  holes 
being  arranged  exactly  in  line  with  the  main  ports  when 
the  valve  is  in  its  mid-position. 

Under  these  conditions,  power  is  applied  equally  upon 
both  ends  of  the  main  piston,  while  the  checks  in  the  valve 
interior  render  circulation  of  the  motive  agent  impossible. 
The  main  piston,  therefore,  is  locked  against  exterior 
disturbing  influences  with  a  degree  or  rigidity  determined 
by  the  compressibility  of  the  motive  agent. 

For  certain  purposes,  such  as  steering,  some  elasticity 
is  desirable  to  prevent  the  breaking  of  chains  or  other 
connections.    This  is  provided  for  by  the  use  of  an  elastic 


motive  agent,  while  in  cases  where  rigid  locking  is  desired 
water  may  be  used. 

When  the  valve  is  in  its  central  position,  any  diminution 
of  power  in  either  end  of  the  cylinder,  due  to  leakage  or 
other  cause,  will  immediately  be  made  good  through  its 
corresponding  check ;  hence  the  main  piston  is  maintained 
in  the  position  shown  in  fig.  2. 

If  now  the  valve  be  moved  to  the  position  shown  in 
the  part  sectional  view,  fig.  1,  the  piston  will  move  to 
the  right,  the  right-hand  port  having  been  opened  to  the 
exhaust,  while  the  left-hand  port  is  opened  to  the  valve 
chest,  and  the  locking  passages  or  holes  are  at  the  same 
time  thrown  out  of  position  over  the  valve  seat.  A  similar 
movement  of  the  piston  to  the  left  results  when  the  valve 
is  moved  to  the  right. 

The  object  now  to  be  attained  is  to  so  couple  the  valve 
to  the  piston  that  it  will  be  shifted  back  to  its  central 
or  locking  position  by  the  time  the  piston  has  reached  a 
given  point  in  the  cylinder.  At  this  point  the  exhaust  end 
of  the  cylinder  will  at  once  be  filled  from  the  interior  of 
the  valve,  and  the  piston  will  be  again  locked  in  its  new 
position. 

In  the  diagram,  fig.  3,  A  is  a  lever,  pivoted  at  B,  and 
carrying  arms  CC,  to  which  stops  B1  B2  are  attached.  1> 
is  a  floating  lever,  pivoted  to  A  at  E,  and  linked  to  the 
crosshead  projection  F  by  means  of  the  link  G.  H  is  a 
valve  lever,  pivoted  to  D  at  I,  and  to  the  valve  stem  at  J. 
A  may  be  a  hand  lever,  with  a  suitable  quadrant  and  catch, 
or  may  be  actuated  by  ropes  from  a  distance. 

When  A  is  swung  to  one  side,  as  shown,  it  carries  the 
valve  K  to  the  right,  which  starts  the  main  piston  to  the 
left,  and  with  it  the  projection  F,  which  in  turn  carries 
the  lever  D  back  again,  thus  tending  to  return  the  valve 
K  to  its  central  or  locking  position.  This  position  will 
have  been  attained  when  the  lever  D  has  been  carried  in 
line  with  A,  the  pin  I  being  then  directly  over  the  pivot  B. 
From  this  it  will  be  observed  that  any  desired  angle  of 
displacement  may  be  given  to  A,  and  that  when  D  has 
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been  returned  in  line  with  it  by  the  moving  crosshead,  the 
valve  will  be  central,  and  the  piston  locked. 

It  will  be  noted  that  some  lap  is  given  the  admission 
edges  of  the  valve.  This  is  to  cause  the  exhaust  to  open 
at  one  end  previous  to  admission  at  the  other,  and 
especially  when  the  valve  is  displaced  by  hand.  Following 
a  given  displacement  of  the  valve,  the  first  movement  of 
the  piston  will  be  due  to  the  expansion'  of  the  motive 
agent  at  one  end,  a  further  valve  displacement  being 
necessary  before  admission  can  take  place.  Similarly, 


Fig.  2. 


when  the  valve  is  returned,  due  to  the  moving  crosshead, 
admission  will  be  cut  off  previous  to  exhaust  closure,  by 
which  means  the  power  exerted  upon  the  piston  at  the 
time  of  starting  and  stopping  is  graduated,  thus  avoiding 
shock,  and  causing  the  piston  to  start  and  come  to  rest 
easily. 

While  the  lap  of  the  valve  is  more  particularly  adapted 
to  expansion  motive  agents,  it  will  be  noted  that  for 
hydraulic  use  it  will  also  tend  to  act  in  the  same  way,  viz., 
it  the  valve  be  designed  so  that  the  exhaust  at  one  end  is 
slightly  opened  before  locking  ports  at  the  opposite  end 
have  entirely  passed  over  the  seat. 

The  stops  B  B1  are  more  particularly  adapted  for  use 
in  connection  with  expansive  motive  agents,  where  the 


TiQ.  3. 


spacing  determines  the  proper  amount  of  port  openings, 
and  limits  the  piston  speed  and  power  to  actual  require- 
ments. 

In  the  indirect  arrangement  the  floating  lever  D  is 
pivoted  upon  a  downwardly  projecting  extension  of  A,  and 
a  rocker  arm  used  to  transmit  motion  to  the  valve  stem, 
as  plainly  shown.  This  arrangement  results  in  a  greater 
valve  t  ravel  for  a  given  displacement  by  hand,  with  a 
correspondingly  quick  response  of  the  piston. 

When  applied  to  elevators,  the  lever  A  is  operated  from 
the  car  by  means  of  a  hand  lever  and  a  quadrant,  having 
a  notch  for  every  floor.  Thus  to  reach  any  given  floor  it 
is  only  necessary  to  place  the  hand  lever  in  the  corres- 
ponding notch,  the  piston  stopping  and  locking  when  the 
required  point  is  reached.  A  peculiar  lecture  of  the 
arrangement  is  that  the  hand  lever  does  not  have  to  be 
returned  to  a  given  point  to  stop  the  piston. 

The  arrangement  is  particularly  well  adapted  to  operating 
feed  carriages  in  saw  mills,  affording  complete  control  of 
speed,  power,  and  travel,  as  well  as  removing  any  source 
of  danger  at  the  hand  of  the  operator.  It  might  also  be 
used  for  reversing  and  adjusting  the  point  of  cut-off  in 
heavy  locomotives. — Engineer  (Cleveland). 


MELTING   AND   COOLING   OF  FOUNDRY 
IRON. 

Ma.  II.  Buchanan,  of  Birmingham,  president  of  the  British 
.f  oundry-men  s  Association,  gave  on  .Friday,  February  24th, 
an  interesting  and  informative  lecture  to  the  Coventry  Bugineer- 
ing  Society,  iiis  subject  being  "  The  Melting  and  Cooling  of 
Foundry  Iron." 

Mr.  Uuchannii  said  it  was  daily  becoming  a  greater  necessity 
that  there  should  be  accurate  knowledge  of  how  to  mix  cast 
iron  for  the  particular  work  the  foundry-man  had  to  do,  and 
that  they  should  also  be  able  to  picture  to  themselves  in  some 
degree  how,  and  in  what  manner,  the  desired  end  was  attained. 
He  was  glad  the  purchase  of  iron  by  analysis  was  growing, 
which  meant  that  more  accurate  and  reliable  methods  of  pur- 
chase were  being  adopted,  with  no  doubt  due  reward  to  tnose 
who  knew  what  to  ask  for  suited  to  their  requirements. 

They  were  thus  brought  face  to  face  with  the  fact  that  to 
produce  definite  results  in  the  casting  they  must  possess  definite 
knowledge  of  the  component  irons,  and  in  some  considerable 
degree  know  what  was  going  on  from  the  moment  the  mixture 
was  made  on  paper  until  the  casting  was  delivered  to  the 
customer,  aud  from  him  into  the  ranks  of  productive  machinery. 

After  briefly  describing  the  physical  process  of  melting  in 
the  cupola  he  said  the  melting  of  sulphite  of  iron,  the  phosphide 
of  iron,  and  the  silicon  compounds  melted  in  the  order  named. 
As  manganese  and  carbon  were  isomorphous  they  probably 
dissolved  into  iron  at  the  same  temperature  and  at  the  same 
time.  With  regard  to  the  carbon  which  was  in  the  iron  charged 
into  the  cupola,  some  of  it  was  combined  carbon  dissolved  in 
the  iron  and  combined  with  it.  That  it  should  remain  so  was 
what  might  be  expected  at  least  during  the  time  the  iron  was 
in  the  molten  state.  When  iron  and  carbon  were  melted 
together,  free  from  the  presence  of  other  bodies,  the  carbon  was 
always  in  the  combined  form,  unless  under  very  special  con- 
ditions of  cooling.  Graphite  also  became  dissolved  in  the  iron 
as  combined  carbon,  and  absorbed  heat  in  becoming  dissolved. 
This  heat  was  given  out  when  graphite  was  expelled  in  cooling. 
All  the  carbon  was  in  solution  in  the  iron  so  long  as  it  was  in 
a  molten  condition.  The  effect  of  chilling  was  to  fix  the  carbon 
dissolved  in  it,  and  some  of  this  carbon  being  liberated  during 
the  pouring  of  a  casting  caused  annoyance  and  loss  in  finished 
work.  Hot  iron  naturally  kept  dissolved  an  amount  of  gas 
and  dissolved  materials  which  it  was  unable  to  retain  when 
cooler. 

Many  foundries  cast  almost  all  their  work  without  feeding  the 
castings.  This  was  only  possible  with  soft  weak  irons  and  with 
scantlings  very  regular  indeed.  Strong  irons  would  always 
want  more  feeding  than  soft  open  ones.  He  would  say  that  for 
strong,  close-grained  castings,  iron  with  fairly  low  total  carbon 
was  required,  so  that  no  kish  or  carbon  might  crystallise  and 
separate  in  the  course  of  handling  and  pouring  the  metal.  It 
was  a  debatable  point  whether  castings  for  best  finish  should 
be  poured  as  hot  as  the  metal  may  be  had,  or  whether  it  should 
be  kept  until  it  had  cooled  somewhat,  though  still  very  much 
hotter  than  what  was  called  "  dull "  iron. 

In  cooling  from  a  hot  melting  temperature,  say  1,400  deg. 
Cen.  to  1,350  deg.  Cen.,  a  fall  of  50  deg.  Cen.,  previous  to  the 
iron  being  poured  into  the  mould,  he  asked  them  to  consider 
what  was  then  taking  place.  He  explained  that  any  contained 
slag  and  oxide  had  an  opportunity  to  rise  to  the  surface  of  the 
metal,  these  being  of  less  specific  gravity  than  the  metal.  The 
manganese  also  had  time  and  opportunity  to  combine  witli 
sulphur  as  manganese  sulphide.  This  body,  Mr.  Stead  said, 
had  no  hardening  effect  when  contained  in  the  iron.  Metal 
at  a  fair  casting  temperature  causes  less  erosion  of  the  mould, 
though  erosion  might  practically  be  neglected  when  dealing 
with  dry  sand  and  loam  moulds.  There  was  also,  he  believed, 
less  segregation  in  the  casting  than  when  the  metal  was  hot, 
but  that  was  a  very  doubtful  advantage.  A  casting  cast  hot 
took  more  feeding  than  one  cast  at  a  "  fair "  casting  tem- 
perature. A  casting  cast  "  dull  "  took  less  feeding  still.  He 
would  summarise  the  position  of  the  advocates  of  hot  and  fair 
casting  temperatures  as  follows:  (A)  For  finished  castings 
made  in  dry  sand  or  loam,  and  especially  if  test  bars  are  attached 
to  the  casting,  cast  hot  as  the  metal  comes  from  the  cupola. 
It  probably  will  then  conform  to  Longmnir's  "  fair  casting 
temperature."  Keep  the  test  bars  as  far  away  from  the  casting 
as  possible,  to  allow  the  bars  to  cool  quickly.  (B)  When  green- 
sand  moulds  were  for  castings  to  be  finished  and  machined  all 
over,  then  roughness  of  skin  was  not  important  and  the  mould 
might  be  cast  with  hot  iron.  Roughness  of  skin  was  very  often 
associated  in  one's  mind  with  dirty  metal  under  the  skin,  but 
it  need  not  necessarily  be  so.  In  fact,  much  of  the  dirt  found 
in  finishing  castings  was  due  to  excess  carbon  in  the  metal 
and  in  the  moulds,  especially  green-sand  moulds.  (C)  He 
advanced  it  as  a  probability  that  the  reason  castings  cast  dull 
were  weak  was  this,  sulphite  and  phospliide  of  iron  surround  the 
crystals  of  iron  and  are  in  close  proximity  to  them  and  remain 
so,  owing  to  the  rapid  setting  of  the  metal.  Were  the  metal 
hot  the  phosphide  and  sulphide  would  segregate  and  so  do  less 
harm. 
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Dealing  with  the  condition  of  molten  iron  in  the  ladle,  he 
remarked  that  it  was  easy  to  observe  that  vigorous  changes 
were  taking  place.  With  1  per  cent  and  over  of  phosphorus 
a  cloud  or  thin  skin  of  oxide  and  kish  soon  gathered  on  the  top, 
and  under  this  movements  impossible  to  describe  were  taking 
place.  Although  1  per  cent  of  phosphorus  be  present  this  cloud 
on  the  top  of  the  iron  did  not  gather  if  over  5  per  cent  of 
manganese  be  in  the  iron.  This  percentage  and  over  of  man- 
ganese had  the  effect  of  breaking  up  the  oxide  on  the  top  of  the 
metal,  and  instead  of  a  cloudy  appearance  a  most  beautiful 
series  of  changes  of  figures  of  an  elliptic  form  were  seen.  As 
silicon  increased  the  ellipses  got  less  in  size.  As  silicon 
decreased  the  ellipses  increased  in  size,  so  moulders  who  were 
used  to  working  with  manganiferous  irons  judged  the  hardness 
or  softness — i.e.,  whether  low  or  high  silicon — by  the  size  of  the 
ellipses  or  break  of  the  metal.  These  elipses  were  probably  due 
to  oxidation  of  manganese.  Describing  the  condition  cast  iron 
was  in  when  melted  he  said  it  might  be  considered  to  be  a 
solution  of  carbon  in  iron :  that  was  the  carbon  dissolved  in  the 
iron  just  as  salt  might  be  dissolved  in  water.  Manganese  was 
also  dissolved  in  the  iron,  as  manganese  and  carbon  were 
isomorphous ;  that  was  they  crystallised  in  the  same  way,  and, 
indeed,  combined  with  iron  in  almost  exactly  similar  proportions. 
It  also  increased  the  total  carbon.  Silicon  was  also  dissolved 
in  the  iron  and  would  dissolve  in  all  percentages,  but  when  it 
reached  4  per  cent  and  over  it  pushed  out  and  lowered  the 
total  quantity  of  carbon.  Silicon  had  a  more  powerful  effect  in 
lowering  the  total  carbon  than,  what  manganese  bad  in 
increasing  the  same.  Silicon  was  probably  combined  with  the 
iron  in  the  form  of  silicides,  such  as  Fe3Si.  Phosphorus  was 
combined  with  the  necessary  percentage  of  iron  as  Fe3P,  or 
phosphide  of  iron.  He  might  remark  that  most  practical  men 
had  difficulty  in  really  grasping  the  fact  that  phosphorus  was 
present  in  molten  iron  and  yet  unconsumed.  The  phosphorus 
was  not  present  as  free  phosphorus ;  if  it  were  it  would  certainly 
be  miraculous  that  an  element  so  inflammable  as  phosphorus 
did  not  burn  in  molten  iron.  The  reason  it  did  not  burn  in  the 
iron  was  simply  that  it  was  already  in  combination  with  iron, 
and  so  no  further  combination  can  take  place.  The  phosphorus 
was  combined  with  iron  as  phosphide  of  iron  and  this  phosphide 
was  dissolved  in  the  iron.  Sulphur  was  also  present  in  the  form 
of  sulphide  of  iron  and  had  a  most  potent  effect  on  the  hardness 
of  castings,  as  014  per  cent  made  the  castings  too  hard  to 
machine.  No  doubt  the  sulphide  had  a  direct  hardening  effect 
as  well  as  through  the  carbon. 

In  conclusion,  Mr.  Buchanan  dealt  with  the  setting  of  cast 
iron,  and  explained  that  an  expansion  took  place  just  about 
the  time  it  solidified,  in  some  irons  immediately  before  solidifi- 
cation. It  was  the  separation  of  the  graphite  which  caused  the 
expansion,  and  was  a  question  of  saturation.  As  Mr.  Stead 
pointed  out,  this  crystallisation  of  the  graphite  elbowed  out  and 
pushed  from  it  the  lower  melting  eutectic  mixtures,  such  as 
the  phosphide  and  sulphide  of  iron.  Iron  containing  2  per  cent 
of  phosphorus  when  cast  into  a  solid  block,  weighing  1  cwt., 
showed  no  signs  of  shrinkage.  The  supposed  filling  of  a  mould 
by  expansion  was  quite  erroneous.  Moulds  were  filled  by  fluid 
pressure,  the  runner  head  being  the  reservoir  from  which  the 
pressure  proceeded.  The  lecturer  showed  and  explained  an 
example  of  Keep's  cooling  curv&s  demonstrating  three  expan- 
sions, the  combined  carbon  at  each  expansion  being  respectively 
0  60  per  cent,  0  45  per  cent,  and  0  06  per  cent. 

Mr.  Buchanan,  answering  a  number  of  questions,  said  foundry- 
men  often  got  a  great  deal  of  phosphorus  when,  perhaps,  they 
did  not  want  it,  and  it  really  boiled  down.  He  had  calculated 
that  if  iron  was  wanted  with  lesser  quantities  of  phosphorus  it 
would  cost  something  like  2s.  for  every  reduction  of  1  per  cent 
of  phosphorus.  The  difficulty  was  not  in  getting  phosphorus 
in,  but  in  getting  it  low,  and  that  resolved  itself  into  a 
question  of  £  e.  d.  The  iron  in  the  Midlands  with  1  per  cent  and 
over  and  the  irons  between  1  per  cent  and  06  per  cent  were  very 
few  in  member,  and  so  if  they  wanted  low  phosphorus  in  their 
castings,  they  had  to  practically  fall  back  upon  mixtures  with 
hematites  to  get  the  phosphorus  down.  So  far  as  he  knew  "4 
did  not  do  any  harm.  For  light  castings  they  must  have 
phosphorus  or  the  iron  would  not  run  well.  If  they  had  a 
mixture  with  0'5  per  cent  they  would  find  difficulty  in  running 
their  castings,  but  a  little  under  1  per  cent  they  got  running 
quality  combined  with  strength. 


The  New  Naval  Guns.— It  is  stated  that  the  Government 
have  given  an  order  to  Hadley  and  Company,  ammunition 
manufacturers,  Sheffield,  for  800  12  in.  armour-piercing  shells. 
These  shells  are  for  the  12  in.  steel-wire  guns,  which  |prm  the 
principal  armament  of  British  battleships.  The  Govern- 
ment possess  450  of  these  naval  guns,  which  cost  4£ 
millions.  Each  gun  weighs  50  tons  and  is  41  ft.  long, 
while  each  shell  weighs  4801b.,  with  a  firing  charge  of  1671b. 
at  cordite.  In  addition  to  battleships  the  coast  defences  are 
being  supplied  with  these  formidable  weapons,  which  can  fire  a 
random  shot  of  20  miles,  but  are  effective  and  destructive  up 
to  10  miles. 


THE   AUTOMOBILE   SHOW   AT  OLYMPIA. 

(Continued  from  page  SSj-.') 

Messrs.  John  I.  Thornycroft  and  Co.  Limited, 

Chiswick,  showed  in  the  motor-boat  section  a  40  ft.  steel 
torpedo  launch,  a  30  ft.  racer  launch,  and  various  sets  of 
motor  engines  and  equipments.  The  torpedo  launch  is 
40  ft.  long,  6  ft.  2  in.  beam,  and  2  ft.  Tin.  draught,  with 
a  displacement  of  about  4|  tons  with  the  torpedo  on  board. 
The  steel  turtle  deck,  as  will  be  seen  from  the  illustration, 
is  carried  aft  over  the  engine,  the  remainder  of  the  boat 
being  open.  A  water-tight  bulkhead  is  fitted  forward.  The 
propelling  machinery  consists  of  an  8  in.  by  8  in.  four- 
cylinder  engine,  to  use  either  petrol  or  paraffin,  for  developing 
120  H.P.  at  900  revolutions  per  minute.  The  engine  works 
on  the  Otto  cycle.  The  mechanically-operated  valves  are 
all  on  one  side  of  the  engine,  so  that  one  side  is  free  for 
inspection  doors.  A  centrifugal  pump,  driven  from  the 
crank  shaft,  and  running  at  1,800  revolutions  per  minute, 
provides  the  circulating  water.  The  valve  guides  and 
covers  are  both  water  jacketed.  The  setting  of  the  valves 
is  implicated  by  the  cam  shaft  revolving  in  the  same 
direction  as  the  crank  shaft.  Forced  lubrication  to  all 
bearings  is  provided  by  a  gear  pump,  driven  from  the  cam 
shaft  by  worm  gear.  The  ignition  is  of  the  magneto  type. 
The  weight  of  the  engine  is  25  cwt.,  or  23J  lb.  per  brake 


The  Motor  Boat  Nina. 

horse  power.  The  vaporiser  has  been  specially  designed 
for  use  with  paraffin.  It  has  a  centrifugal  extractor  on 
the  top,  which  has  been  found  eminently  satisfactory.  The 
reversing  gear  comprises  a  clutch  arrangement  on  the 
shafting,  consisting  of  two  clutches  and  epicycle  gear.  The 
engine  is  started  by  compressed  air  of  about  75  lb.  pressure 
per  square  inch,  contained  in  a  long  cylindrical  reservoir. 
The  air  is  compressed  by  a  Brotherhood  air  compressor, 
driven  by  a  6  H.P.  petrol  engine  placed  forward.  If  this 
arrangement  is  not  desired,  the  engines  may  be  started  by 
hand,  the  starting  valves,  which  admit  air  to  the  cylinder, 
being  used  as  half-compression  valves.  The  exhaust  is 
carried  away  through  the  silencer,  shown  vertically  above 
the  engine.  The  steering  wheel  is  horizontal,  and  placed 
on  the  port  side,  the  whole  of  the  machinery  being  so 
arranged  that  the  vessel  can  be  actuated  by  one  man 
without  moving  from  the  steering  position.  The  propeller 
is  of  three  blades,  made  of  manganese  bronze.  Storage  for 
100  gallons  of  oil  is  provided,  and  the  boat  is  estimated 
to  have  a  speed  of  18  knots.  We  are  also  enabled  to  give 
an  illustration  of  the  25  ft.  fast-cruising  boat  Nina.  The 
vessel  is  made  on  the  Saunders'  patent  system  of  hull 
construction  described  in  our  last  issue.     It  contains  a 
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four-cylinder  petrol  engine,  with  cylinders  of  4  in.  diameter 
by  4|  in.  stroke.  The  maximum  speed  is  17  miles  per 
hour. 


The  Kensington  Motor  Boat  Co.  Limited.— In  our 

first  notice  of  this  show  (see  February  24th J,  we  referred 
to  the  exhibit  of  this  firm,  and  we  are  now  enabled,  through 
the  courtesy  of  the  makers,  to  give  an  illustration  and 


The  ignition  is  in  duplicate,  the  after  end  of  the  cam  shaft 
driving  a  high-tension  magneto,  while  on  the  forward  end 
a  high-tension  spark  distributor  is  mounted.  Two  plugs, 
both  magneto  and  ordinary,  are  mounted  on  the  port  side 
of  each  cylinder,  and  directly  opposite  them,  on  the  star- 
board side,  is  an  orifice,  closed  by  a  plug,  held  down  by  a 
lever  and  butterfly  nut.  By  opening  this  orifice,  the 
sparking  plugs  can  be  seen  working,  and  any  fault  in  the 


40ft.  TORPEDO  LAUNCH  FITTED  WITH  Six.  x8in.  MOTOR,  BUILT  BY  JOHN  I.  THORN YCROFT  AND  CO. 


further  particulars  of  the  "Gift"  marine  motor,  with 
reversing  gear.  The  motor  is  of  the  four-cycle  type, 
running  at  a  moderate  speed.  The  set  is  complete  and 
self-contained,  witli  starting,  regulating,  reversing,  and 
steering  gear  on  the  same  bed  plate.  The  four  cylinders 
are  mounted  on  a  crank  case,  with  ample  bearings  between 
the  crank  partitions  cast  in,  dividing  the  case  into  four 
portions,  in  each  of  which  one  crank   works.       On  the 


ignition  circuits  localised.  The  device  also 'forms  a  useful 
compression  relief.  The  engine  can  be  started  on  two  or 
three  cylinders,  and  the  levers  in  the  remainder  afterwards 
closed  down.  A  water-jacketed  length  of  exhaust  piping 
is  mounted  directly  over  the  exhaust  outlets,  the  capacity 
of  the  water  jacket  being  such  that  the  piping. to  the 
outlet  can  never  become  dangerously  hot.  Each  cylinder 
eanies  its  own  carburetter,  those  of  cylinders  1  and  3 


30  HP.  CLIFT  FOUR.CYLINDER  MARINE  MOTOR,  BUILT  BY  THE  KENSINGTON  MOTOR  BOAT  CO.  LIMITED. 


forward  end  of  the  crank  chamber  the  oil  and  water  pumps 
are  mounted.  The  waiter  pumps  are  of  the  semi-rotary 
type,  in  duplicate,  and  are  driven  off  an  eccentric  rotating 
at  one-fourth  the  speed  of  the  crank  shaft.  The  valves, 
both  inlet  and  exhaust,  open  vertically  downwaids  in  the 
cylinder  heads,  the  suction  ports  opening  on  one  side  and 
the  exhaust  on  the  other.  They  are  operated  through 
pivoted  tappets  from  a  cam  shaft  driven  by  bevel  gearing. 


being  connected  to  one  fuel  tank,  those  of  2  and  1  to 
another.  On  the  after  end  of  the  channel  bed  plate  are 
mounted  the  steering  column,  reversing  lever,  starting 
handle,  and  regulator.  The  regulator  is  worked  by  the 
foot,  a  notched  sector  keeping  it  in  any  desired  position. 
For  manoeuvring  in  a  crowded  anchorage,  entering  or 
leaving  harbour,  this  form  of  regulator  is  most  convenient. 
(To  be  continued.) 
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By  Dr.  SAMUEL  SMILES. 


These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
instalments  as  per  Order  Form  on  page  xvi. 


OUR  SECRETAIRE  R00KCASE 

is  still  being  sent,  on  receipt  of  6s.  deposit, 
to  readers  in  various  parts  of  England.  This 
greatly  admired  and  most  useful  piece  of 
home  or  office  Furniture  cannot  be  purchased 
elsewhere  at  our  price,  in  consequence  of 
the  special  terms  we  have  made  by  ordering 
large  quantities  from  the  makers. 


FOR  PARTICULARS  ADDREss- 
^e  Manager,  "Engineers'  Gazette/' 

359,    STRAND,  LONDON. 


AMENDED  SPECIFICATIONS. 

One  of  the  common  faults  in  connection  with  the  specifica- 
tions relating  to  British  patents  is  that  of  being  too  broad 
in  the  scope  and  too  wide  in  their  possible  interpretation. 
The  necessity  for  limiting  the  claims  to  cover  only  the 
specific  invention  as  illustrated  or  as  described  is  not 
always  sufficiently  appreciated  by  the  patentee  at  the 
outset  of  his  experience  in  introducing  that  which  he  has 
probably  been  developing  for  some  considerable  time. 

The  inventor  is  apt  to  imagine  that  the  method  of 
carrying  his  invention  into  effect  is  not  the  only  one  he 
is  entitled  to,  and  he  consequently  seeks  to  make  as  broad 
as  possible  the  manner  in  which  the  language  can  Le 
interpreted. 

The  peculiar  feature  of  the  British  Patent  Law  that  requires 
every  claim  of  the  patent  to  be  valid  and  novel  is  more 
often  the  subject  of  trouble  to  the  inventor  than  the  prior 
inventions  of  others  in  the  same  or  similar  directions,  for 
while  these  prior  inventions  may  be  absolutely  free  from 
the  least  similarity  in  the  means  employed,  the  words 
which  the  later  inventor  frequently  employs  for  claiming 
that  which  he  has  done  can  only  too  often  be  construed 
to  cover  just  as  readily  the  mechanisms  and  means  of  the 
prior  inventors. 

While  the  British  patentee  labours  under  the  disad- 
vantage connected  with  the  somewhat  too  general 
interpretation  of  the  claims  of  his  specification,  he  has 
always  at  his  command  the  means  for  effecting  and  securing 
a  remedy  for  the  defective  specification.  The  specification 
can  be  amended  at  any  time  during  the  life  of  the  patent 
without  much  prejudice  to  the  inventor,  provided  such 
amendment  is  for  the  puipose  of  restricting  or  limiting 
that  which  he  has  described  in  his  specification,  or  for 
more  definitely  explaining  to  the  public  the  precise  nature 
of  the  invention  that  is  sought  to  be  covered  and  described 
by  the  specification. 

In  a  patent  action  upon  which  judgment  was  given  by 
Mr.  Justice  Kekewich  on  the  2nd  inst.,  the  question  argued 
by  the  defendant  against  the  limitations  of  an  amended  speci- 
fication was  seriously  dealt  with.  In  the  case  referred  to 
the  defendant  alleged  that,  although  the  original  specifi- 
cation had  been  amended,  the  court  was  at  liberty  to  look 
at  it  as  it  was  originally  framed  for  the  purpose  of 
interpreting  it,  but  the  judge  decided  "  both  on  principle 
and  on  authority  that  the  original  specification  ought  not 
to  be  looked  at." 

This  authoritative  statement  from  the  court  will  be  of 
great  value  in  reassuring  inventors  who  may  seek  to  make 
amendments  of  their  faulty  specifications,  that  in  so  doing 
their  earlier  defects  will  be  removed  from  the  possibility 
of  prejudicing  their  position  when  the  specifications 
are  judicially  considered. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "-Recently  Completed, 
Specifications,"  published  each  iveek  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— viz.,  Id, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.  ;  13,  Temple  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester, 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

1023  F.  W.  BROWN.  Beater  bars  and  bed  plates  of  thresh- 
inm  machines. 

4149    A.  KILLMANN.    Movable  metal  hoop  for  fastening  the 

trunks  of  young  trees. 
4213    P.  RITTER.    Planting  tool  or  dibble. 
4336    G.  L.  BROWN.    Beater  bars  and  bed  plates  for  the 

drums  of  threshing  machines. 
4122    J.  C.  SELLARS.    Structures  for  horticultural  purposes. 
4481    W.  MERTON.    Game  and  vermin  spring  traps. 

Arms  and  Ammunition. 

4036    J.    T.    S.   SCHOUBOE.    Cartridge  ejector.* 

4051    P.  M.  JUSTICE  (Bethlehem  Steel  Co.,  United  States). 

Indicating'  the  position  of  moving  targets.* 
4057    J.  WETTER  (Westfaliseh-Aiihaltische  Sprengstoff- A  kt .- 
Ges.,     Germany).      Explosives     containing  nitro- 
glycerine. 

4072    SIR   W.   G.   ARMSTRONG,   WHITWORTH,   &  CO. 

LTD.  and  S.  M.  MURRAY.  Firing  mechanism  for 
ordnance. 

4101  J.  T.  S.  SCHOUBOE.  Trigger  mechanism  for  auto- 
matic firearms.* 

4179  R.  P.  R.  EMBURY  and  F.  W1GLEY.  Fuzes  for 
projectiles. 

4189    H.  JUDD.  Explosive.* 

4472  W.  EVANS  and  W.  CORRIE.  Firing  mechanism  of 
small  arms. 


Bottles,  Glass,  &c. 

1008  J.  SYKES  &  SONS  LTD.  and  E.  P.  SYKES.  Bottle- 
washing  machines. 

4157  C.  HUNOLD.  Producing  an  insulating  coating  foi 
glass  decorations  and  glass  tiles.* 

4160    W.  H.  MOORE.'  Vacuum  stoppers. 

4259    C.  JEFFREYS.    Glass  advertising  tablets. 

4425  E.  BETHEL  and  W.  LYON.  Measure  cock  or  tap 
stopper  for  bottles  or  casks  ^ 

4467    G.  EVANDVITCH.    Non-reiillable  bottle. 

4.512    E.  C.  BELLAMY.    Bottle  stoppers. 

4530    J.  M.  LOURTEL.    Sealing  device. 

Building  and  Construction. 

4015    E.  S.  HARVEY.    Window-blind  pulley. 

4027    W.  S.  GODWIN.    Moulding  various  materials  to  form 

bricks,  blocks,  tiles,  and  briquettes,  etc.* 
4031    J.  DURWALD.      Securing  hinge  for  doors,  window 

frames,  etc. 

4079  W.  A.  McCORMICK.  Sash  and  casemeunt  and  other 
fasteners. 

4118    J.  P.  FISHER.    Concrete-and-iron  tiles  or  the  like. 
4135    E.  BLAKEMORE.    Baking  ovens. 
4163    J.  ACUTT.    Fastening  devices  for  doors,  etc. 
4183    G.  FACEY.    Mortise  gauges. 

4187    J.  W.  BARTELS  and  G.  DE  LA  PORTE.  Cement 

brick-moulding  machines.* 
4194    A.  J.  BOULT  (M.  Reiche,  France).  Manufacturing 

hydraulic  binding  substances. 
4218    W.  M.  DUCKER.    Proofs  for  portable  houses.* 
4239    J.  W.  PYWELL.    Sash  fasteners. 

4245  E.  SCHMATOLLA.  Kilns  for  burning  limestone  and 
dolomite.* 

4263    H.  J.  RIDGERS.    Window  sashes. 

4286  F.  L.  BALL.  Service  connections  to  gas  and  water 
mains. 

4369    M.  WOLFF.    Apparatus  for  drying  bricks,  tiles,  cement, 

peat,  timber,  and  like  materials.* 
4391    E.  W.  OLD  and  E.  E.  MILNER.    Window  wedge  and 

fastener. 


4418  W.  MURRAY.    Hot  and  cold  water  fitting  for  baths. 

4443  J.  J.  SHAW.    Constructing  staircases. 

4445  W.  LOVE.    Material  for  decorative  purposes. 

4536  R.  P.  TRETHEWAY.    Sash  fasteners. 

4550  E.  E.  BROOK.    Window  wedge. 

Chemistry  and  Photography. 

4092  P.  KREBITZ.  Process  for  the  manufacture  of  insoluble 
soap  and  converting  same  into  soluble  soda-soap  or 
potash-soap. 

4106    HOUGHTONS    LTD.     and    E.    W.  HOUGHTON. 

Magazine  hand  cameras.* 
4113    C.  BINGHAM.    Enrichment  of  liquid  hydrocarbons. 
4150    H.  H.  McINTIRE.    Photographic  printing  apparatus.* 
4169    G.  M.  DIBDIN.    Photographic  magazine  cameras. 
4278    A.   FOELSING.      Preparing  an  aqueous  solution  of 

trioxymethylene  free  from  formaldehyde. 
4290    E.  T.  BUTLER.    Three-colour  photography.* 
4326    M.  SHORT.    Photographic  flashlight  lamps.* 

4351  J.  R.  HATMAKER.    Preserving  animal  tissues  and  the 

products  obtained  thereby. 

4352  B.  LEIBERTHAL  &  BEIBE 'and  the  firm  Inhalatorien 

Ges.  M.B.  H  system  Dr.  Herynoir,  47,  Kant  Strasse, 
Charlottenburg,  near  Berlin.  Conversion  into  gas 
ana  distillation  of  difficult  volatile  and  other 
liquids.* 

4353  H.   H.   NEIDENFUHR.      Process  of  manufacturing 

nitric  acid.* 

4359  H.  E.  NEWTON.  Manufacture  and  production  of  azo 
dyestuffs.  (Farbenfabriken  vorm  F.  Bayer  and  Co., 
Germany.) 

4363  O.  IMRAY.  Manufacture  of  a  red  azo  dyestuff  and  of 
lakes  therefrom.  (Fabwerke  vormals :  Meister  Lucius 
and  Bruning,  Germany.) 

4372  E.  LOUIS.  Explosives  having  as  a  base  the  alkaline 
chlorate.  [Date  applied  for  under  Patents  Act,  1901, 
2nd  March,  1904,  being  date  of  application  in 
France.]* 

4421    F.  W.  PILDITCH.    Developing  dish. 
4423    H.  H.  MOOR.  Cinematographs. 
4432    H.  MAJOR.  Cameras. 

4515  THE  THORNTON-PICK  ARD  MANUFACTURING 
CO.   LTD.    and   G.  A.  PICK  ARD.  Photographic 

CtHTlGrSS  ^ 

4555    W.  H.  TOMKINSON.    Photographic  finders. 

4564  CD.  ABEL  (Actien-Gesellschaft  fur  Anilin-Fabrikation, 

Germany).  Manufacture  of  alkyl  derivative  of 
malonyl-paraphenitidine. 

4565  C.  D.  ABEL  (Actien-Gesellschaft  fur  Anilin-Fabrikation, 

Germany).    A  new  derivative  of  paraphenitidine. 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

4046  W.  F.  BUMPSTEAD  and  A.  S.  BUMPSTEAD.  Coin 
freed  skittle  machine. 

4177  A.  LE  F.  MITCHELL  and  C.  W.  AIKEN.  Weighing 

machines.* 

4178  E.  G.  BATES.  Hand-operated  numbering  nnu'hines.* 
4376    J.  H.  S.  SPANN.    Change-giving  apparatus  for  coin 

freed  or  prepayment  gas  meters. 
4489    J.  S.  DOWNING.    Cash  boxes. 

Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

4005  F.  G.  HILLYER.  Mud  guards  and  dress  guards  for 
bicycles. 

4045    T.  C.  C.  HJORDT.    Cycle  lock. 

4064  J.  H.  McFARLANE.  Side  lever  pedal  gear  for  cycles. 
4069  W.  HILLMAN.  Front  forks  for  bicycles  and  the  like. 
4095    A.  J.  COX  and  J.  FREZONA.    Bar  lock  for  bicyoles.* 
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1158    A'.  E.  CENTINZE.    Means  for  keeping  bicycles  upright, 

for  use  when  at  rest  or  otherwise.* 
1158    H.  REDHEAD  and  G.  F.  LOWELL.    Saddle  support 

for  cycles. 

Electrical. 

1003  J.  G.  BELL.  Dynamo  electric  and  electro-dynamic 
machinery. 

1010    J.  BURKE.    Electric  motors.* 

4041    W.  O.  DUNTLEY.    Electric  tools.* 

1075  W.  L.  WISE  (The  Thomson  Electric  Welding  Co., 
United  States).  Transformer  for  electrical  metal- 
working  apparatus.* 

4076  W.  L.  WISE  (The  Thomson  Electric  Welding  Co., 
United  States).  Welding  and  performing  other 
metal-working  operations  by  electricity.* 

1089  W.  H.  FELLOWS  and  E.  J.  PICKUP.  Electric 
accumulators  and  secondary  batteries. 

10«J7  H.  G.  PAPE  and  J.  BENDER.  Electro-magnetic 
devices.* 

1100  W.  P.  THOMPSON  (The  Decker  Manufacturing  Co.. 
United  States).    Electrolytic  apparatus. 

1102  A.  N.  CONNETT.      Electric  tramways  with  conduit 

current  supply. 

1103  F.  H.  HEADLEY.    Locking  devices  for  doors  of  switch 

boxes  and  fuse  boxes,  etc. 
1109.    E.  J.  WADE.    Galvanic  batteries. 

1122  S.  HUGHES.  Electrical  switches  for  arc  lamp.-,  and 
other  circuits. 

1127    J.  II.  HOLLYER.    Automatic  electric  warning  signals 

for '  railways. 
4131    A.  WHALLEY.    Telephone  cables. 
4166.    R.   BINES.    Telephone  apparatus.* 
4167    R.  BINES.    Telephone  system  and  apparatus.* 
1168    R.  BINES.    Telephone  transmitters.* 
1237    A.  SCHWARTZ.    Electric  fuses. 

1219    H.  W.  DICKINSON.    Dynamos  or  electrical  machinery. 
1260    E.  A.  CLAREMONT  and  C.  J.  BEAVER.  Electric 
cables. 

1273    G.  C.  FRICKER.    Automatic  electric  advertising.* 

1287    S.  MORINO.    Secondary  electric  batteries.* 

4303    M.    EYQUEM.      Obtaining    constant    voltage  from 

dynamos  working  at  varying  speeds.* 
1305    H.  B.  BROOKS.    Electric  motor  starting  rheostats  and 

switches. 

1313  G.  HILL.  Automatic  ignition  of  gas  by  an  electric 
current.* 

1315    G.  W.  SOMERVILLE.    Electric  gas  lighters. 

1313    J.  F.  W.  W.  BUNN  and  C.  WESTON.    Arc  lamps. 

4354.    H.  LUBECK.    Electric  time  switch.    [Date  applied  for 

under  Patents  Act,  1901,  3rd  April,  1901,  being  date 

of  application  in  Germany.]* 
13(53    H.  H.  LAKE.    Electric,  circuit  systems.    (The  Direct 

Line  General  Telephone  Co.).* 
1375    R.  POHL,  F.  POHL,  and  THE  PHffiNIX  DYNAMO 

MANUFACTURING  CO.  LTD.      Dynamo  electric 

machines. 

1379    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Supply  and  regulation  of  electric  energy  employed 

in  t he  operation  of  arc  lamps. 
1381    G.   MARCONI,  J.   A.  FLEMING,   and  MARCONI'S 

WIRELESS  TELEGRAPH   CO.  LTD.  Receiver.-, 

for  wireless  telegraphy. 
1389    J.  CARLAN.    Magneto  electric  generators  for  internal- 
combustion  engines. 
4395    J.  M.  MOSS.    Magnetic  separators. 
4431    G.  W.  BURDEN.  '    Automatic  signals  for  loop  lines 

worked  by  electric  tram  car  automatically. 
1156    T.  G.  DEVONSHIRE.    Conduits  for  electric  cables. 
1180    .1.  DRAKE.    Magnetic  tack  and  nail  driver. 
4497    F.  O.  HUNT.    Brakes  for  electrically-driven  machinery. 
1504    H.  PIPER.    Electric  governing  of  receivers  of  rolling 

mills,  etc.*  h 
4513    F.   A.  CHANDLER  and   B.  BONNIKSEN  Electric 

clocks.* 

4529  F.  LYDALL.  Control  of  motors  on  electric  railway 
cars. 

4541  ELEKTROMILITARA  AKTIEBOLAGET.  Micro- 
telephones.* 

4544    S.  O.  COWPER-COLES.    Electrolytic  manufacture  of 

metallic  strip  and  wire. 
1545    S.  O.  COWPER-COLES.      Electrolytic  production  of 

metallic  strip. 
•4567    M.  SOBLIK.    Electrically-driven  pumps. 

Engineering  and  Mechanical. 

4004  .1.  N.  ROBINSON.  Machines  for  planing  and  mould- 
ing wood. 

4011  J.  HAVILAND,  F.  H.  II A VILAND,  and  J.  FARMER. 
Elevating,  discharging,  and  conveying  grain. 


1024  J.  E.  KING.    Metallic  packing. 

1025  D.  BURNS  and  J.  Mc.  A.  FLEMING.  Wind  wheels.* 
1029    J.  DERBYSHIRE  and  C.  DERBYSHIRE.  Bearings 

or  pedestals  for  colliery  corves,  tubs,  wagons,  or  the 
like.* 

4039  M.  M.  FRIEDLAENDER.  Engine  machinery  and  the 
like  centrifugal  governors.* 

1053  H.  B.  WALDA.    Rotary  engines.* 

1054  THE  WOLSELEY  TOOL  &  MOTOR  CAR  CO.  LTD., 

H.  AUSTIN,  and  L.  SILVERMAN.    Ball  bearings. 
4078    H.  H.  LAKE  (C.  Coppeaux  and  C.  Fontaine).  Heating 
furnaces. 

4080    O.     IMRAY     (Siemens  -  Schuckertwerke     Gmb.  H., 

Germany).    Rotary  rock-drilling  machines.* 
4085    M.  M.  SMITH.    Variable-speed  gear. 

4093  F.  H.  BIENTON  and  J.  STRUTHERS.    Cribbing  and 

shoring  for  excavations.* 

4094  E.  P.  BAVILLE.    Tool-holders  for  machine  tools.* 
1098    J.  JOHNSTON  and  H.  W.  BUDDICOM.  Variable- 
speed  gear. 

4111  H.  B.  HORNE.  Distributing  steam  or  other  actuating 
fluid  in  fluid-pressure  engines  or  motors. 

1139  E.  ETHERIDGE.  Preventing  slipping  between  belts 
and  pulleys. 

1112    C.  WALTON.    Boring  machines  for  rock  and  coal. 

4146    A.  BARKER.    Engines  and  motors. 

4151    P.  W.  NOBLE.    Driving  shafts,  axles,  and  the  like, 

particularly  for  use  on  motor  vehicles. 
U'62    R.  C.  ALEXANDER.    Construction  of  cable  drum. 

4175  T.  M.  DOWN  and  A.  MARCHANT.    Stocks  and  dies 

for  cutting  screw  threadi, 

4176  S.  S.  ABURN  and  F.  W.  MASON.    Lock  nuts. 
4186    H.  N.  BAXTER.    Measuring  and  recording  quantities 

of  liquids. 

4188    J.    H.  K.  McCOLLUM   and   J.   W.   L.  FORSTER. 

Fluid  turbine  engines. 
4193    H.  S.  SCOTT.  Turbines. 
4196    O.  BRIEDE.    Rivets  and  bolts.* 
4198    J.  H.  APJOHN.  Clutches. 

4201  A.  E.  GUNZ  and  A.  W.  WINGENDER.  Water 
metres.* 

4206    B.  WOLVERTON.      Producing  vibrations.* 

4230    S.  T.  MEYNELL  and  N.  McLELLAN.  Conveying  coke. 

4234    C.  RAINEY    Change-speed  gears  for  automobiles. 

4242    J.  JACKSON.    Belt  fasteners. 

4247    W.  T.  JACK.    Wheels  and  pulleys. 

4252  G.  DAWSON  and  W.  A.  DAWSON.  Drilling  and 
boring  head  to  be  applied  to  drilling  and  boring 
machinery,  hand  tools,  and  the  like.*  . 

4264  C.  A.  MIDGLEY  and  W.  P.  GIBBONS.  Charging 

and  discharging  shoots  for  coal  and  ashes,  etc. 

4265  W.  P.  GIBBONS  and  E.  A.  REED.    Feeding  coal  to 

elevators  and  conveyers. 
4-71    G.  BINDER.    Centrifugal  extractors.* 
4288    H.    H.    LAKE    (Aurora    Automatic    Machinery  Co., 

United  States).    Pneumatic  tools.* 

4297  W.    M.    BOWRON.      Producing    different    speed  iu 

opposite  directions  of  the  piston  of  reciprocating 
•engines  or  sumps. 

4298  A.  H.  EDWARDS.    Joining  belts,  wire  or  other  ropes, 

cords,  wires,  electric  cables,  tyre  wires,  or  the  like, 

for  attaching  terminals. 
4300    H.  R.  BUDDENBORG  (The  General  Construction  Co., 

United  States).  Pumps. 
4309    F.  E.  READ.    Pressure  regulators  h>r  force  pumps. 
4314    A.  E.  TUCKER  and  W.  JONEi'.      Variable  speed 

gearing. 

4319    J.  BEESLEY.    Two-speed  gear 

1330    J.  McNEIL.    Separating  liquids  fr  mi  vapours.* 

4331  J.  McNEIL.    Separating  liquids  from  vapours.* 

4332  J.  McNEIL.    Separating  liquids  from  vapours.* 

4335  D.  E.  L.  DA  VIES.  Recording  variations  in  depth  of 
water. 

4337    R.  McGEOCH.    Searings  for  valves  of  water  taps.* 
4358    C.  C.  LEWIS.    Turbines  for  elastic  fluids. 
1368    C.  E.  INGHAM.    Improved  hone. 

4382    C.  B.  DURSTON.    Portable  appliance  for  transporting.* 
4392    B.  F.  COCKER.    Clutch  and  speed  gear  cases  of  motor 
vehicles. 

4396.    J.  P.  LAWSON.  Winches. 

4396  J.  WILLETT,  Jun.,  and  A.  II.  POTHAM.  Worm- 
pulley  blocks. 

4407    J.  S.  D.  SHANKS  and  A.  W.  METCALFE.  Pressure 

generators  for  driving  engines. 
4426    H.  L.  M.  MUNDY,  J.  R.  BROADLEY,  and  H.  S. 

RHODES.    Disintegrating  machine. 
4437    W.JONES.    Variable  speed  gear. 

4448    G.  T.  VOORHEE.    Systems  of  fluid  compression  and 

compressors  therefor.* 
1419    C.  D.  EHRET.    Centrifugal  machines.* 
4452    O.  BRIEDE.    Feeding  and  cutting  devices  for  machines 

for  manufacturing  rivets.* 
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4459    G.  CASADA.    Gas  or  other  fluid  jwwer  rotary  motor. 

4475    M.  M.  DESSAN.    Rolling  tube  packings. 

1170    WARWICK   MACHINERY   CO.   LTD.  Elastic-fluid 

turbines.    (General  Electric  Co.,  United  States.) 
4477    J.  A.  STEENS.    Moulding  machines. 
4491    D.  MINKLEY  and  A.  PAYNE.    Drum  for  wire,  etc., 

winding. 

4516    C.   TUCKF1ELD    and   W.    G.   DE   F.  GARLAND. 

Propelling  ships'  vehicles,  etc. 
1520    W.  BAG  SHAW  and  W.  H.  MASSEY.  Disconnecting 

gear  for  clutches. 
4.328    THE  HASTE  PUMP  CO.  LTD.  and  J.  M.  HEWITT. 

Pumps. 

4535  A.  G.  SUFP.  Manhole  plate  and  bolt  socket  improve- 
ments.* 

4540  THE  ELEKTRIZITATS-ACTIENS-GESELLSCHAFT 
VORMALS  IN  LAHMEYER  &  CO.  Alternately 
driving  from  reciprocating  and  rotary-motion 
engines.* 

4543    W.  F.  McDERMID.    Pneumatic  railway  brakes. 

1546    H.  EDMUNDS.    Conveying  and  cooling  heated  material. 

4548    D.  POWNER  and  T.   C  THOMPSON.  Automatic 

safety  gate  for  hoists. 
4559    THE  TANGYE  TOOL  &  ELECTRIC  CO.  LTD.  and 

C.  PENDLEBURY.      Lathes  for  railway  carriage 

axles,  etc. 

1562    J.   COWAN.    Mechanical  stokers. 

4566.    E.  S.  PHELPS.    Registering  time  padlocks.* 

4574    R.  H.  RICE.    Shaft  bearings.* 


Engines,  Internal  Combustion. 

[See  also  Vehicles  for  Motor  Cars.) 

4028  W.  H.  MARCH.  Flexible  enclosed  cooling  fan  or  fans 
for    cooling   the   cylinders    of  air-cooled  explosive 

motors 

4056  H.  E.  NEWTON  (The  International  Steam  Pump  Co., 
United  States).    Internal-combustion  engines.* 

4062  T.  F.  RENE.  Sparking  plugs  operating  with  magneto 
electricity  for  gas  or  oil  engines.* 

4124  W.  A.  PURDOM,  J.  W.  DAWSON,  and  EDMONDSON 
&  PURDOM  LTD.  Construction  and  lubrication  of 
internal-combustion  engines. 

4223  L.  WILSON.  Starting  and  reversing  internal-combus- 
tion engines. 

4233  F.  MILLINGTON  and  A.  H.  MILLER.  Electric- 
ignition  devices  for  internal-combustion  engines. 

4235  W.  JAMES.  Removing  and  replacing  the  piston  rings 
of  internal-combustion  engines. 

4284  H.  T.  WRIGHT.  Turbines  driven  by  power  generated 
by  internal  combustion. 

4292    C.  BINKS.  Carburetters. 

4301    J.  E.  M.  BRIEST.  Carburetters.* 

4321  H.  LEWIS,  W.  HILL,  and  J.  WHITFIELD.  Sparking 
plugs. 

4361  H.  LIVESEY.  Internal-combustion  engines  for  road 
vehicles. 

4399    J.  G.  WOOD.    Starting  handles  of  petrol  motors. 

4438  FRIED  KRUPP  AKT.-GES.  Ignition  plugs  for 
exjjlosion  engines.  [Date  applied  for  under  Patents 
Act,  1901,  13th  April,  1904,  being  date  of  application 
in  Germany.]* 

4511    W.  ROWBOTHAM.    Gas  and  oil  engines. 

1523    L.   E.   MAHONT.    Internal-combustion  engines. 

4532  E.  FIELD  and  F.   SANDERS-MORRIS.  Internal- 

combustion  engines. 

4533  K.     O.     SEARLE.      Governing  internal-combustion 

engines. 

4568    R.  HARRISON.    Ignition  device  for  explosion  motors. 
4573    E.  BUISSON  and  F.  RENARDY.    Starting  explosion 
motors. 


Engines,  Steam. 

4068    H.    LENTZ.      Valve-operating  mechanism   for  steam 
engines.* 

4185    A.  BRANDER.     Reversing  rotary   valves  for  steam 
engines. 

4248    S.  E.  ALLEY  and  D.  H.  SIMPSON.    Steam  engines. 


Pood  Products. 

4171    H.  FR1NGS  and  C.  PEDERSEN.    Moulding-  pepper- 

.  .       mint  and  other  sweetmeats. 
4174    J.  SPENCER,  T.  SPENCER,  and  J.  A.  SPENCER. 
Maturing  and  mixing  beverages  and  other  liquids. 


4225    W.  REIMANN.     Egg  conservation.* 
1301    L.    SARASON.      Milk   preparation    or   preserve  for 
medicine  or  nutritive  purposes. 


Furniture  and  Domestic. 

4002    H.  TINLEY  and  G.  TINLEY.     Bedsteads  and  cots. 

4047    E.  C.  HARRIS.    Window  blind  fittings.* 

4096    J.  K.  EGRY.    Manufacture  of  table  tops,  table  covers, 

carpets,  frames,  and  the  like.* 
4116    H.    CALVER.      Cleaning    bedroom    and   other  high 

windows. 

4232    M.  HARVIE.    Telescopic  tables. 
4250    F.  ROOK.    Self-adjusting  spring  mattress.* 
4261    C.    W.  HALL   and  T.  HALL.     Tables  for  ironing- 
machines. 

4276    J.  LEWTHWAITE.     Sewing  machines. 

4281    G.  BINDER.     Laundry  machines.* 

4283    W.  S.  FORD  and  A.  A.  PARKINSON.    Dry  seats  for 

tramcars,  garden  and  other  seats. 
4306    J.  FIELDMEYER.      Gas-heated  iron  with  directly- 

heated  bottom  plate.* 
4327      TONKS  LTD.  and  T.  E.  WEBSTER.     Book  rests, 

shaving-glass  movements. 
4388    C.  W.  DENISON    Washing  machinery. 
4412    W.  T.  ROBERTSHAW.    Carpet  adjuster. 
4428    W.  WATSON  and  D.  CRISTOL.     Garden  seats  for 

tramcars  and  parks. 
4440    W.  LANDLAND.    Writing  tables. 
4479    H.  BANKS  and  W.  BANHAM.    Collapsible  table.* 
4487    A.  ROBERTS.     Prevention  of  soiled  hands  or  gloves 

while  eating  sweets  and  fruits. 
4523    J.  KEMENG  and  J.  ZIKELY.    Connecting  device  for 

wooden  bedsteads. 
4527    C.  H.   STOTESBURG  and  T.  P.   REID.  Cooking 

utensils  for  boiling  water,  etc. 
4531    T.  B.  JACKSON.    Tooth  brushes. 
4539    J.  S.  KNIGHT.    Knife-cleaning  apparatus. 
4556    A.  JORDAN.    Adjustable  (brackets  for  library  shelves. 
4560    G.  E.  WALTON  LTD.  (Eugene  Delane,  France).  Tea 

infusors. 


Hardware. 

4132    J.  O.  DAVIES  and  W.  DAVIES.     Miner's  axe  and 
hatchet. 

4159    G.  ARDEN  and  E.  BARENZ.  Serewdriver. 
4195    A.  M.  S.  WATTS.    Oil  cans. 

4220    S.  J.  WHITFIELD.    Attachment  of  pivot  castors  to 

metallic  bedsteads  for  use  in  hospitals. 
4227    R.  PATERSON.    Securing  together  the  parts  of  boxes 

and  packing  cases. 
4229    H.   S.   ASHWIN.     Ferrules  or  sockets  for  securing 

handles  to  broom-heads. 
4243    H.  P.  CAWSE.     Closing  tap  and  like  apertures  in 

barrels  Jiiid  casks' 

4322  THE  GUNN  CASTOR  CO.  LTD.    Cabinet  handles. 

4323  A.  W.  STEVENS.     Manufacture  of  castings  such  as 

baths  and  other  hollow  ware. 
4346    J.  EDWARDS.     Lock  bolt* 

4348    A.  W.  THALTHER.    Closing  tins  and  other  cans  and 
drums. 

4355    A.  M.  S.  WATTS.    Attaching  draw-off  taps  to  cans. 
4430    T.  BRITZIUS.   Catch  for  locking  spring  shears.*  (Carl 

E.  Kirschner,  Germany.) 
4442    E.  F.  KELAART  and  H.  L.  SATOW.  Fireplaces. 

4460  H.  SLEEP  and  B.  SOLOMON.     Taps  or  cocks. 

4461  H.  SLEEP  and  B.  SOLOMON.    Taps  or  cocks. 
4465    D.  LUIGI.    Water  taps. 

4482    H.  TINKLER.    Door  handles. 

4486    J.  RIDGE.     Non-metallic  handles  for  teapots. 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

tOOV  J.  B.  SMITH  and  THE  SUNLIGHT  &  SAFETY 
LAMP  CO.  LTD.  Adjustably  supporting  hanging 
gas  lamps. 

4010    D.  McTLROY.    Burners  having  incandescing  mantles. 
4014    J.  ALTMAN.    Inverted  incandescent  gas  burners. 
4030    J.  DURWALD.  Candles. 

4043  H.  F.  SMITH.    Suction  gas  producers.* 

4044  H.  F.  SMITH.    Regulation  air  supplied  to  suction  gas 

producers.* 
4059    J.  M.  CHAMBERS.  Ventilator. 

4065  H  W.  HEARNDEN.  Incandescent  gas-light  fittings. 
4087.    F.   SELLERS,  F.  G.  WALLACE,  and  C.  CATEL. 

Gas  generating  plant  for  internal-combustion  engines. 
4099    E.  SCOTT-SNELL.    Gas  and  vapour  burners. 
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4121    J.  KEITH,  G.  KEITH,  and  A.  COLLINSON. 

Anti-fluctuating  gas-supply  apparatus. 
4125    J.  W.  BEAY.    Burners  for  incandescent  gas  lighting. 
4129    A.  WILLIAMS.    Street  or  other  lamps. 
4148    H.  KATSEE.    Transformation  of  heat. 
4155    W.  SCHLADERBUSCH.    Fire  screen  of  asbestos  * 
4161    R.  J.  BROWN  and  H.  FABRIS.    Counterweight  clutch 

lor  suspending  lamps. 
4190    J.  B.  BRANTINGHAM  and  W.  S.  BRANTINGHAM. 

Lanterns  for  producing  scenic  and  other  effects. 
4197    B.  W.  HEAD.    Charging  open-hearth  furnaces. 
4200.    C.    A.    KLEIN.      Refractory    material    for  furnace 

bottoms,  firebricks,  and  the  like. 
4214    S.   NORAKOVITSCH.      Petroleum,  spirit,   and  gas 

burner  for  illuminating  purposes. 
4291    J.  KNOTS.    Manufacturing  artificial  fuel.* 
4293    C.  CASALS.    Fire  bar. 

4310    F.  FITTON,  and  J.  J.  TAYLOR.  Firelighter. 

4324    R.   0.   TWEDDIE.      Flange  conductor  for  lighting 

incandescent  burners. 
4373    G.  B.  SMITH  and  S.  CHURCH.    Wet  gas  meters. 
4383    A.   J.   LYON.    G.   F.   WHITMORE.    Apparatus  for 

lighting. 

4397  W.  ANDERSON  and  J.  H.  MIDGLEY.  Incandescent 
mantle  boxes. 

4478    R.  SATCHWILL.    Extinguishers  for  oil  lamps. 
4490    S.  SCULLY.    Acetylene  lamps. 

4492  J.  LEVICK.  Ventilators  for  railway  and  other 
vehicles.* 

4496  G.  R.  WINGROVE  and  H.  MOSTYN  DARRAH 
(A.  W.  Belyea,  China).  Protector  for  incandescent 
gas  burners.* 

4498    J.  W.  BROADHEAD.     Gas  purifiers. 

4506  A.  E.  SEATON.     Heaters  and  coolers. 

4507  A.  E.  SEATON.    Heaters  and  coolers. 
4522    J.  BICKSEY.    Annular  kilns. 

4553  G.  M.  BROMLEY.  Acetylene  gas  generator  for  rail- 
way carriages. 


Jewellery,  Clocks,  and  Music. 

{Including  Phonographs,  etc.) 

4006  F.  H.  URRY.  Bridge  for  stringed  musical  instruments. 
4091    E.  R.  JOHNSON.     Sound  boxes  for  sound  recording 

and  sound-reproducing  machines.* 
4105    P.  VRINT.    Violin,  viola,  violoncello,  and  double-bass 

bows. 

4147    J.  C.  ENGLISH.    Sound  boxes  for  sound-recording  and 

sound-reproducing  machines.* 
4204    J.   SANDERS.  Gramaphon.es.* 
4207    J.  WUYTS.  Clarionets. 
4269    E.  MURRLE.    Watch  brooch. 
4329    C.  B.  WALKER.     Blowing  of  organs. 
4344    E.   BOEHM.  Phonographs. 

4401    G.  S.  LENNAN,    D.  McINNES,  and  G.  WHITTON. 
Gramaphones. 

4444    J.  R.  MULLER.    Safety  watch  case  and  pendant.* 
4450    H.  H.  LAKE.     Musical  instrument  players.*  (The 

^olian  Co.,  U.S.A.) 
4502    T.  C.  KIRTON.    Improvements  for  hat  and  scarf  pins, 

etc. 

4518    J.  STITT.    Clocks  and  watches. 


Leather  Goods,  including  Machinery. 

4021  W.  C.  STURMAN.     Affixing  revolvable  rubber  heel- 

pads  to  boots  and  shoes. 

4022  W.  C.  STURMAN.     Affixing  revolvable  rubber  heel- 

pads  to  boots  and  shoes. 
4042    W.  JACKSON  and  H.  N.  POCHIN.     Boot  and  shoe 
machinery. 

4060    J.   OAKES,   J.  JONES,  and  J.   HARRISON.  Jun. 

Machine  for  forming  and  shaping  or  bending  tip  and 

heel-irons  for  clogs,  pattens,  and  other  footgear. 
4077   W.   R.   BARCLAY   and  THE   BRITISH  UNITED 

SHOE  MACHINERY  CO.  LTD.    Heels  for  boots 

and  shoes. 

4350    C.  M.  P.  H.  TRISCOTT.    Boot  ta<*s. 
4419    F.  QUARKBY.    Stiffener  for  boots  and  shoes. 
4434    W.  JACKSON  and  H.  N.  POCHIN.    Boot  and  shoe 
machinery. 


Medical. 

4055  H.  E.  NEWTON  (Farberfabriken  vormals  F.  Bayer 
&  Co.,  Germany).    Pharmaceutical  compound. 

4067  W.  LANFFS  and  R.  S.  MULLER-MULLER.  Hygienic 
bandage.* 
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4385  S.  A.  WRIGHT  (trading  as  Madame  Adele).  Period 
belt. 

4387    H.  H.  BONNEFIN.  Opthalmoscope. 
4447    H.  C.  MASLAND.    Cranial  saws.* 

4457  F.  RETTENBERGER  and  T.  KRANZ.  Curing  wind 
sucking  in  horses.  [Date  applied  for  under  Patents 
Act,  1901,  9th,  May,  1904,  being  date  of  application 
in  Germany.]* 

4500    E.  LOVELL.    Exercising  apparatus  for  children. 

4521  E.  BUDAI.  Blood  strengthener  and  anti-tuberculosis 
tonic. 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

4052    E.  DEISTER.    Ore  concentrators.* 

4226  R.  W.  LEACH  and  H.  SCOLTOCK.  Tube  manufacture. 
4334    G.  E.  SANDERS.      Treatment  of  galvanisers'  waste 

products  for  the  recovery  of  metal. 
4347    R.  W.  MAXWELL.    Ore  stamp  mills. 


Optical,  Mathematical,  etc.,  Instruments- 


4020  J.  JORDA  and  V.  BORNARD.  Photometers. 

4063  W.  OTTWAY.  Telescopes.* 

4202  G.  M.  SAEGMULLER.  Telescopes.* 

4312  C.  WALTON.    Measuring  attachment  for  dividers. 

4366  J.  AITCHISON.    Telescopes  and  binoculars. 

4413  S.  E.  OXON.    Celluloid  set  squares. 

4508  F.  H.  SHAW.    Compasses  and  similar  drawing  instru- 

ments. 

4509  F.  H.  SHAW.    School  compasses. 

4510  F.  H.  SHAW.  School  compasses. 
4571  F.  F.  BOURDIL.  Microphones.* 


Printing  and  Typewriting. 


4048    A.  MYALL.    Presses  for  printing  from  plates  and  dies. 
4058    J.    MACDONALD.      Plate    and   letterpress  printing 
machines. 

4081    J.  REITER.    Stereotype  flongs  or  matrices.* 
4086    L.  Mc.  L.  TODD.    Printing  apparatus. 
4257    W.  T.  WORRE.    Printers'  mechanical  quoin. 
4274    D.  L.  JONES.    Blankets  for  rotary  and  other  printing 
machines. 

4370    M.  J.  D.  CARTER.    Duplicating  by  means  of  stencils. 


Railways  and  Tramways. 

4012    W.  G.  TILBROOK.    Lever  fog  signal  for  railways. 
4050    A.   BROOK.    Railway  signalling  and  communicating 
apparatus. 

4084  E.  T.  DAVID  and  D.  LEWIS.  Automatically  operating 
a  brake  and  stopping  a  locomotive  when  passing  a 
danger  signal  . 

4088    V.  J.  FEENY.    Brake  apparatus  for  railway  wagons. 

4107  E.  B.  KILLEN.  Keyes  or  wedges  for  railway  chairs 
ciiid  ^tool  1*3.1  Is 

4110   F.  WILKINSON  and  C.  COLLINGE.  Locking  arrange- 
ment for  fish-bolt  nuts. 
4120    A.  DAVIDSON.    Draught  screen  for  railway  and  other 
carriages. 

4130  E.  BLAKEMORE.  Fog  or  danger  signalling  on 
railways. 

4140    G.  W.  HEAPY.    Signalling  upon  railways. 

4164  A.  E.  TANNER  and  E.  A.  CLAREMONT.  Automatic 
signalling  apparatus  for  tramways  and  railways. 

4173    E.  ALLEN  &   CO.   LTD.   (P.   A.  Hyde,  Transvaal). 

Adapting  American  standard  automatic  couplings 
for  use  with  central  buffer  pin  and  link  couplings. 

4199  H.  J.  MATTHEWS.  Mechanically-operated  fog- 
signalling  apparatus. 

4266    W.  SOPPS.    Railway  signals. 

4339  B.  BROWNING,  J.  MASON,  D.  MASON.  Signals  for 
railways. 

4360    A.  SPENCER.    Railway  wagons  and  trucks. 

4410    A.  GOOD.    Destination  indicators. 

4463    G.  G.  HOOPE.    Motor  vehicles  for  tramways.* 

4469    J.  PEART.    Brakes  of  railway  wagons. 

4499    E.  ROBINSON.    Railway  signalling. 

4501    F.  ROWCLIFFE.    Apparatus  for  railway  signalling. 
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Sanitation- 

(Including  Building  and  Hardware.) 

4104  J.  McKENNA  and  C.  LOWE.  Flushing  cisterns  for 
water  closets. 

4137    J.  A.  CALANTARIENTS.    Preventing  dust  arising-  by 

the  motion  of  motors  and  other  vehicles. 
4143    J.  A.  SHEPHERD.    Water-proofing-  composition. 
4152    W.  J.  SHIMM1N.  Ashbins. 

1192  G.  B.  ELLIS  (G.  Schultze,  Germany).  Bacterial 
purification  of  sewage,  etc.* 

4212  R.  HADDAN  (A.  Taylor,  New  Zealand).  Flushing- 
cisterns. 

4238  G.  BARKER  (J.  J.  Smith,  United  States^.  Humidify- 
ing air.* 

4241    J.  BRIGGS.     Chain  vermin  trap. 

4282  A.  W.  WISE.  Machine  for  scraping  and  sweeping- 
mud  from  roads. 

4294  J.  L.  F.  GARRIGORI.  Producing  solid  fertiliser  from 
sewage,  sludge,  etc. 

4296    W.  HALL.    Inverts  or  blocks  for  sewers  and  pipes. 

4333  F.  STAGEY  and  C.  ARCHBUTT.  Separating  and 
collecting  dust  from  the  air. 

4378    P.  E.  JAMES.    Vermin  traps. 

4408    J.  SCOTT.    Machine  for  draining  land. 

4436    F.  CANDY.    Sterilisation  of  water. 

4451    J.  J.  FAIRBAIRN.    Treatment  of  sewage. 

4455    E.  FOURNIER.    Deodorisation  of  rooms. 

4485  M.,  G.,  and  J.  CLARKE.  Mounting  for  tipper  boxes 
of  waste-water  closets,  etc. 

4493    M.  R.  WILKINSON.  Insecticide. 

4503  D.  HALL  and  J.  H.  KAY.  Purifying  air  in  spinning- 
rooms,  etc.* 


Shipbuilding  and  Navigation. 

4070    B.  J.  B.  MILLS  (W.  G.  McBryde,  China).  Anchors. 
4074    THE  HOFFMANN  MANUFACTURING  CO.  LTD. 

and  W.  B.  MAIR.    Thrust  bearings  for  propeller 

shafts. 

4133    C.   TUCKFIELD   and  W.   G.    DE    F.  GARLAND. 

Apparatus  for  propelling  ships,  vehicles,  and  other 
purposes. 

4144  W.  LUKE.  Fittings  for  ships'  hatches  and  skylights. 
4203    J.  H.  ROBSON,  F.  H.  ROBSON,  and  H.  ROBSON. 

Apparatus  for  use  as  a  life-saving  raft  and  belt. 
4210    H.  E.  DANTZEBECHER.  Metallic  caulking  for  boats.* 
4219    G.  JUICK.    Screw  propellers. 
4274    W.  PETERSEN.     Navigable  vessels. 
4400    J.  HAMILTON.     Arrangement  of  turbine  machinery 

on  ships. 


Spinning,  Weaving,  and  Allied  Trades. 

4033    H.  REIMER.    Needle  for  threading  in  bands. 

4090    P.  KLUG.    Driving  gear  for  the  conveying  rollers  of 

carding  and  other  machines. 
4141    G.    MORTON.     Manufacture    of    pile    fabrics,  and 

apparatus  therefor. 
4211    C.  L.  BURDICK.    Colouring  or  decorating  fabrics  and 

patner,  etc.* 

4222  O.  ST.  L.  DAVIES  and  W.  EWING.  Applying  colour 
to  woven  fabrics,  or  colour  or  paint  to  other 
surfaces  for   producing  designs. 

4267  C.  PERKINS.  Manufacture  of  twist  lace,  and  machines 
therefor. 

4316  J.  C.  MOORE.    Circular  knitting  machines. 

4317  W.  HOLDSWORTH.  Motions  for  gill  drawing  frames. 
4325    B.  S.  COOK.    Winding  frames. 

4338    W.   H.   ARNOLD-FORSTER.    "Doffing"  the  spools 

from  the  spindles  of  fly  frames.* 
4371    N.  BASTIN.    Means  for  preparing  and  drawing  along 

wool  and  other  filamentous  materials  in  wool-washing 

apparatus.* 

4394  G.  C.  YOUNG  and  M.  N.  WADDELL.  Wet  spinning  of 
flax.* 

4405  JOHN  HETHERINGTON  &  SONS  LTD.  and  F.  MOSS. 

Safety  devices  for  mules  and  twiners. 

4406  J.  HETHERINGTON  &  SONS  LTD.  and  F.  MOSS. 

Self-acting  mules  and  twiners. 
4420    F.  HOLLWORTH.    Weaving  of  cotton  velvets. 
4481    J.   MOORHOUSE.    Bearing  for  tin  rollers  of  mules 

and  twiners. 

1519    D.  PHILIPPS.    Spindle  driving-  of  spinning  frames,  etc. 
4557    SANITARY    MEAT    COVERINGS    LTD.    and  F. 
TAYLOR.    Hosiery  and  like  machines. 


Stationery  and  Paper. 

4035    A.  FATTER.  Envelopes.* 

4083    H.  R.  S.  PULMAN  and  G.  HIGGINSON.  Loose-leaf 

binders  and  files,  etc. 
4117    A.  CRUIKSHANK.    Duplicate  post-mark  view  card. 
4119    W.  J.  CRISTIE.    Attachment  for  school  slates. 
4128    J.  R.  SMITH.    Folding  envelope  wrapper. 

4216  J.  A.  EDWARDS.    Turning  over  the  leaves  of  music 

books  and  the  like. 

4217  MORRISON  &  AUSTIN.      Filing  cabinet  for  tickets 

and  stamps,  etc. 
4246    A.  LEITCH.    Decimal  card  with  counters. 
4251    J.  TEYFEL.    Ruler  on  blocks  padded  with  blotting 

paper  at  the  bottom. 
4258    W.  B.  MARTIN.    Brake  for  coils  of  paper. 
4268    A.  WALLACE.      Tab  for  turninfg  leaves  of  books, 

music  and  the  like. 
4307    C.  H.  CHAPMAN.      Envelope  on  combined  pictorial 

envelope  frame  and  easel. 
4328    J.  S.  DOWNING.    Perpetual  calendars. 
4357    A.   G.  BROOKE.      Machines  for  scoring  or  cutting 

jDaper  board  in  the  manufacture  of  paper  boxes  and 

other  articles.*    (M.  D.  Knowlton,  United  States.) 
4414    W.  T.  HAYDON.    Wire  mark  obliterator  to  improve 

printing  paper. 
4424    J.  WALKER.    Clip  for  holding  papers. 
4435    A.  CHARLTON  and  L.  SMITH.   Packs  of  paper  from 

which  sheets  can  be  removed  singly. 
4439    J.  G.  BETZEMANN.    Blotting  (books. 
4446    A.  COULDREY.     Cover  for  books. 
4542    W.  J.   RICHARDSON.    Filing  cases  for  documents, 

and  supports  therefor.* 
4547    J.  PRESTON.    Pens  and  pen  nibs. 
4570    LOUIS    DIDIER    DES    GACHOUS.      Storing  and 

classifying  pastcards.* 


Steam  Boilers  and  Fittings. 


4038    M.  ROYLE  and  R.  J.  O'NEILL.    Smoke  consumers.* 
4071    SOCIETE    D'EXPLOITATION    DES  APPAREILS 
RATEAU.    Steam  regenerative  accumulators. 

4114  J.  H.  BOYLAN.    Tubes  for  steam  generators,  super- 

heaters, feed-water  heaters,  and  economisers. 

4115  J.  H.  BOYLAN.    Tubes  for  steam  generators,  super- 

heaters, feed-water  heaters,  and  economisers. 
4154    H.  KOCHLEIM,  E.  KOCHLEIM,  and  G.  REUTER. 
Steam  .boilers. 

4170  H.  CROMPTON.  Device  for  prevention  of  smoke  in 
furnaces. 

4182  W.  B.  HARDY.  Prevention  and  removal  of  incrusta- 
tion and  corrosion  in  steam  generators,  etc. 

4231  N.  S.  ARTHUR  and  J.  S.  BINNIE.  Firegrates  of 
steam  boiler  furnaces. 

4272  M.  P.  OSBOURN.  Filters  and  purifiers  for  feed 
water.* 

4277    J.  COWAN.    Water-tube  boilers. 

4365  D.  HALPIN.  Construction  of  and  method  of  working 
thermal  storage  apparatus  in  connection  with  steam 
generators. 

4411    M.  MACNICOLL.    Steam  boilers. 

4416    R.   ANDERTON.    Steam  superheaters. 

4563    S.  TCJRTON.    Brickwork  for  boiler  setting. 

4569  C.  H.  REID  and  E.  JONES.  Water  bridge  for  steam- 
generator  furnaces. 


Toys,  Games,  and  Sport. 


4016    E.  A.  GRAVES.    Combination  ohess  clock  for  timing 

the  moves  in  a  game  of  chess. 
4061    E.  WINDETT.    Portable  cricket-crease  marker. 
4134    G.  ISEALEY.    Fishing  tackle. 
4377    D.  DENNY.    Indoor  game. 

4380  M.   G.  F.  GARCIA.    Markers,  scorers,  and  counters 

for  "'bridge." 

4381  W.  H.  LAWRENCE.  Game. 

4404  C.  SOUTHALL.  Numiber  blocks  for  "  fifteen  "  puzzles. 
4427    C.   ARENS.  Game. 

4441    E.  E.  R.  BETGEMANN.    Bridge  card  table. 
4454    A.  G.  BARBER.    Card  game. 
4494    C.  T.  HILL.    Outer  covers  for  punching  balls. 
4505    E.  DRON.    Adjustable  heads  for  golf  clubs. 
4537    C.  W.  RAM  (J.  D.  D.  Paul,  Switzerland).  Improved 
puzzle.* 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


377 


Tyres. 

4009  H.  BOOTE  and  W.  ARMSTRONG.  Non-skidding 
detachable  device  for  pneumatic  tyres  of  bicycles,  etc. 

4026  J.  BROOKS  and  J.  T.  SHERLOCK.  Covers  for 
pneumatic  tyres. 

4082    G.  BIRD.    Tyres  for  vehicles. 

4112    G.  HELPS.    Flexible  tyres  or  covers  for  pneumatic  or 

rubber  tyres  for  wheels. 
4184    C.  H.  STOTESBURY  and  J.  P.  REID.  Pneumatic 

tyres. 

4253    A.  S.  KROTZ.    Rubber  tyres.* 
4280    A.  A.  REVEL.    Tyres  for  vehicle  wheels. 
4299.    J.  STEVENS.    Rubber  tyres  for  motor  omnibuses  and 
the  like. 

4302    C.  E.  LANGE.    Inner  tubes  for  elastic  tyres.* 

4356    B.  BIRNBATJM.    Tyres  for  vehicles. 

4453    H.  P.  BLACHFORD.  Tyres. 

4462   W.  H.  CARNOUT.    Resilient  tyres. 

4468  H.  GILARDONI  and  H.  LERICKE.  Elastic  tyres 
for  motor  carriages.  [Date  applied  for  under  Patents 
Act,  1901,  March  21st,  1904,  being  date  of  applica- 
tion in  France.]* 


4001  H 


4013 
4019 
4066 
4108 

4123 
4181 


C. 
E. 
F. 
T. 

S. 
H 


4215  H 


4240 
4255 
4256 
4270 
4308 


4349 
4390 

1 517 

4524 
1558 


4034 
4049 
4126 

4180 

4191 

4208 

4224 
4262 

4285 

4342 
4403 
4409 
4417 
4464 
4466 
4488 
4526 


4311  H 


Vehicles,  Wheels,  etc. 

.  H.  DIXON.  Fittings  of  hoods  for  motor  cars  and 
the  like. 

W.  G.  LITTLE.    Wheels  of  vehicles. 

C.  WADE.  Wheels. 

BENNETT  and  S.  A.  WALKER.    Car  seats.* 
RINES.    Water  brush  for  washing  of  motor  cars, 
carriages,  windows,  etc.* 

E.  ALLEY  and  D.  H.  SIMPSON.    Vehicle  wheels. 

.  H.  LAKE  (The  Nordyke  and  Marmon  Co.,  United 
States).    Running  gear  for  motor  road  vehicles.* 
HORA  and  W.  M.  HODGES.    Carriage  bodies  and 

doors  of  motor  cars,  etc. 

J.  JOHN.    Latches  for  carriage  doors. 

D.  LEECHMAN.    Automobile  vehicles. 
W.  NOBLE.    Carriage  bodies. 

FLOQUET.    Elastic  wheels  not  liable  to  side-slip. 
MORETON,  Jun.      Spring  wheel  for  motor  road 
vehicles. 

G.  and  S.  C.  ROSE.  Signalling  apparatus  for 
motor  vehicles. 

ANDERSON.    Starting  lever  for  motor  car  engines. 
J.  READ  MAN.     Anti-skidding  device  for  motor 
cars. 

.  G.  HAY.    Self-propelled  vehicles. 
\\r.  STONE.    Warming  devices  for  motor  cars,  etc. 
A.  L.  SAVILLE.    Convertible  panel  car. 


Wearing  Apparel. 

W.  H.  WEDDERBURN.    Linen  or  other  oollars. 

R.  LOCKESCH.    Fastenings  for  garments.* 

C.  W.  PONTTNG.  Device  for  showing  caps  and  head- 
gear made  of  soft  materials. 

L.  HOLLAND.  Gauge  for  use  in  adjusting  or  fitting 
the  length  of  ladies'  skirts,  coats,  and  mantles. 

G.  GRUMBAR.  Construction  of  machine-made  fringe 
nets. 

J.  H.  B.  DAWSON.    Holders  to  be  used  in  supporting 

hose  or  other  garments.* 
A.  WEST.    Simplex  safety  link. 

F.  L.  BROWN.  Supporting  trousers  and  other 
garments. 

P.  R.  J.  WILLIS  (E.  M.  Webster,  United  States). 

Hanging  garments. 
S   A.  STEWART.    Fastening  device  for  garments. 
W.  H.  DENNIE.  Caps. 

F.  MORRIS.    Spring  clasps  for  ladies'  corsets. 
S.  C.  GROVE.    Hat  pins. 

O.  M.  HINDMARSH.    Buttons  and  cuff  links. 

E.  WILKINSON.    Hooks  and  eyes. 

F.  GRIFFITH.    Button-hole  flower  holders. 
F.  SALMON.'   Safety  tie  fastener. 


Miscellaneous, 

4-017    R.  C.  HOOSE.    Extensible  belts  or  straps. 

4018    C.  H.  WARD.    Nosebag  for  horses. 

4032    T.  JANICKI.    Mechanical  production  of  maps  in  relief 

manner  by  using  plane  maps  and  a  new  process 

therefor. 

1037    J.  T.  SCHOUBOE.    Frame  for  pack  saddle.* 
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4429  W 


H.  OATWAY,  C.  E.  MAY,  and  THE  MAY- 
OATWAY    FIRE    APPLIANCES    LTD.  Fire 

BLAKEMORE.  Staffs. 

MURRAY.  Tobacco  j>ipes,  cigar  and  cigarette 
holders. 

H.  WILKINSON.  Measuring  appliance  for  taking 
the  exact  size  of  the  upper  part  of  the  figure  of  a 
lady  or  gentleman. 

WENSING.    Ticket  control  apparatus. 
NUSCH  (H.  Millet,  France).    Easily  to  be  cleaned 
folding  pipe  with  articulated  mouthpiece  and  double- 
suck  reservoir. 

F.  VARNEY.  Transparencies  for  displaying 
advertisements. 

H.  WHITEHEAD.    Fire  indicator  or  alarm. 
HEINEMAN.    Lustrous  compositions.* 
LOCKING.      Generating  gas  to  be  used  in  the 
destruction  of  rabbits  and  weeds. 
TELFORD.    Advertising  device. 
C.  MITCHEM.    Dipping  sheep  and  curing  foot-rot. 
H.  BARKER.    Letters  and  name  signs  for  advertis- 
ing purposes. 
STOKES  and  G.  STOKES.    Bird  cages.* 
P.  LLOYD.    Tableau  advertiser. 
SMITH.    Producing  imitative  sounds  of  firearms. 
S.  DOVE.     Pattern  bunch  covers. 
.  J.  FOLLETT.    Time  stamps.* 

.  P.  THOMPSON  (W.  H.  Byrne  and  G.  B.  Dumbar, 
United  States).    Plastic  compounds.* 
A.  HARVEY.    Mechanical  matchbox. 
COX.    Keeping  short  credit  accounts. 
F.   ABBEY.    Suspending  an  umbrella   from  the 
person. 

.  CRAWFORD.    Advertising  machines. 

H.     MACKELCKEN.      Mechanical  reckoning 
apparatus.    (C.  Oliver  Willy,  Transvaal.) 
TSCHOL.    Production  of  and  method  for  the  appli- 
cation of  putty  bands  for  glazing  operations.* 

W.    TURNER.      Combination    of  gold-collecting 
apparatus  with  the  under  parts  of  vehicles  to  collect 
the  atomic  portions  of  gold  from  roadway. 
HARVEY.    Umbrella  and  sunshade  tip  ring. 
H.  ADAM.    Spraying  apparatus. 
ARMSTRONG.    Plant  stand. 

.  H.  TUSKINGHAM  and  O.  FISCHER.  Lozenge 
machine. 

.  J.  LAWRANCE.  Receptacles  for  carrying  useful 
articles. 

P.  LEHMANN.    Packing  boxes.* 

SANDHAM.  Pickers. 

McDOUGALL.  Atomisers. 

W.  HULLEY.    Improved  hames. 

CLAY  and  C.  MACKINTOSH  &  CO.  LTD.  Joint 
ring  for  metallic  boxes,  glass,  etc. 

W.  PARNELL.  Walking  stick,  swagger  cane,  and 
hunting  crop  combined. 

DENIS.  Producing  threads  from  collodion  and 
recovering  the  solvents  employed.* 

JAGENBERG.  Machine  for  flanging  on  boxes  or 
tubes.* 

VERLANDER. 
LEMPERLEY. 
day  and  night. 
C.  and  A.  H.  WOOTTON.    Die  for  making  jewellery 
and  the  like  cases. 

C.  and  A.  H.  WOOTTON.  Pulp  for  jewellery  and 
the  like  cases.* 

E.  WALTON  LTD.  and  A.  J.  MASON.  Cigar  and 
cigarette  holder. 

FICHEFET.   Facing  slopes,  banks,  and  batters,  etc.* 


Fire  escape.* 

Advertising  or  displaying  words  by 


RECENT   PATENT  CASE. 


In  the  Chancery  Division  on  February  23rd  Mr.  Justice  Farwell 
concluded  the  action  by  Mr.  William  Edward  Corrigall,  an 
Admiralty  draughtsman,  against  Sir  William  G.  Armstrong, 
Whitworth,  and  Company,  Newcastle  and  Manchester.  The 
plaintiff  claimed  an  injunction  to  restrain  the  defendants  from 
infringing  his  patent.  No.  5801,  of  1890,  for  improvements  in 
mounting  ordnance  and  in  the  machinery  of  the  apparatus. 
He  alleged  that  during  1891  and  down  to  the  present  time 
the  defendants,  for  the  protection  of  various  gun-mountings, 
had  been  manufacturing  shields  adapted  to  recoil  when  struck 
by  a  projectile,  which  he  said  were  an  infringement  of  his  patent. 
The  defendants  denied  infringement  and  pleaded  anticipation. 
His  Lordship  gave  judgment  for  the  defendents,  with  costs. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Oppiosition  up  to  April  4th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  18,  Southaynpton  Buildings,  Chancery  Lane,  London,  W.C. ;  IS,  Temple  Street,  Birmingham ;  or  SO,  Cross 
Street,  Manchester. 


1903. 

22930   PENNING  &  HILL.      Apparatus  for  the  governing 
of  marine  engines. 
A  double-acting  valve  A  is  controlled  by  the  movement 
of  an  armature  operated  by  an  electro-magnet.    The  circuit 
of  the  electro-magnet  is  controlled  by  a  pendulum  swinging 


with  the  motion  of  the  ship.  The  motive  fluid  passes  from 
the  valve  A  to  a  valve  chest  controlling  a  piston  B  linked 
to  the  cut-off  gear  of  the  main  engine. 

1904. 

1504    ROTTER  &  KAMMERER.  Spittoons. 
1508    DRIVER.    Smut-catcher  holder  for  gas  pendants  and 
the  like. 

1704    RENNERT.    Thermostatic  indicators  and  thermostatic 
systems. 

1773    IONIDES  &  MANUEL.    Variable  driving  mechanism. 

1793    KOSTER.    Deep  boring  mechanism. 

1796   HIGLEY  (Higley).    Railway  signalling. 

A  train  crossing  permit,  divisible  into  two  or  more 
sections.  The  parts  or  sections  consist  of  two  leaves  A 
and  B,  and  a  frame  c,  which  are  exchanged  by  the  engine 
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drivers  of  the  trains  in  regular  order  as  they  arrive  at 
the  siding,  in  order  that  the  complete  permit  may  be 
returned  to  its  proper  magazine  when  assembled,  as  herein- 
after described. 

1803    CASTLE,   GRANT,   &  CASTLE.      Railway  carriage 
door  lock. 

1837    KLEIN.    Bolting  and  sifting  machine. 

1946    GRAY  &  SLOPER.    Securing  of  pneumatic  tyres  to 

their  rims. 
1950    THOMPSON.     Portable  firegrates. 


1860    BOARDMAN.      Conductors    of    electric    railways  or 
tramways. 

A  and  B  represent  the  main  positive  and  negative  con- 
ductors respectively,  and  C  represents  sub-conductors,  which 
divide  the  line  into  insulated  sections.  Should  one  break, 
the  circuit  is  broken  in  the  shunt  coils  D,  and  the  main 


A 


current  is  permanently  broken  in  that  section,  while  all 
the  other  sections  remain  intact,  and  the  engineer  at  the 
generating  station  is  advised  of  the  particular  section  by 
an  indicator. 

1978    MACK  AY.       Construction   of  cold   storage  or  other 

chambers  and  materials  therefor. 
2001    DUTTENHOPER.    Manufacture  of  illuminating  gas. 
2026    CLAYTON.    Circular  metallic  brush  for  road  and  street 

sweeping. 

2083    LAKE  (Royal  Pattern  Co.).  Skirts. 
2178    DRUMMOND.    Steam  turbines. 

Steam  passes  into  the  inner  steam  chest  in  the  rotor 
through  the  tubular  shaft  A,  from  where  it  enters  the 
expanding  passages.    In  the  position  shown  in  the  diagram 


the  exit  of  the  steam  into  the  stator  passages  turns  the 
rotor,  and  with  it  the  outer  exhausting  ring;  thus  a 
quantity  of  steam  is  trapped  in  the  intermediate  ring  at 
pressure,  and  escapes  as  each  exhaust  passage  passes. 

2180  WHEATLEY  (Ishoy).  Reduction  of  resistance  in  ships 
and  the  like. 

2194    TALBOT.    Fishing  bait. 

2285  GREEN.  Apparatus  for  polarisation  of  Hertzian 
waves.  [Date  applied  for  under  International  Con- 
vention, January  29th,  1903.] 

2499    PEASE.    Spinning  machines. 

2641    CHARLES  &  PYE.    Machines  for  making  nails  and 

the  like,  also  applicable  for  heading  screws. 
2808    HOWARD.  Filters. 

3021  GUILLAUME  &  BOTJTON.  Trevets  for  cutting  pile 
fabrics. 

3148    LAIDLAW.    Prepayment  attachments  for  gas  meters. 
3526    McMILLAN.    Manufacture  of  trunks  and  boxes. 
4035    HITCHON  .fc  BANNISTER.    Exhibition  or  advertising 
apparatus. 
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2268    WILSON     &     MARSHALL.        Electric  signalling 
apparatus  for  tramways  and  railways. 

A  car  A,  on  leaving  the  loop  and  entering  the  single  line, 
after  passing  the  break  in  the  conductor  at  B.  takes  its 
current  to  the  solenoid  coil  C,  which  draws  over  the  switch 


lever  and  lights  the  lamps  D,  thus  warning  the  driver  on 
the  other  car  not  to  enter  the  single  line.  When  a  car 
enters  the  double  track  the  current  is  taken  through  the 
other  solenoid,  which  then  cuts  out  the  lamps. 

2364    TREEBY.    Vaporisers  for  hydrocarbon  engines. 

The  air  for  the  carburetter  passes  through  the  tube  A, 
which  is  situated  in  the  annular  chamber  B,  round  which 
the  exhaust  gases  from  the  motor  jiass.    The  hydrocarbon 


enters  the  tube  C,  and  both  are  conveyed  to  the  carburetter. 
The  carburetted  air  passes  through  the  inner  pipe  D  for 
consumption  in  the  motor. 

2443    FRIEH,   NOLLENBURG,    and    DEUTSCHE  TIEF- 
BOHR-ACT.-GES.    Deep  boring  apparatus. 


Water  is  used  in  connection  with  the  boring  operation, 
the  tool  being  driven  by  solenoids  A,  the  return  stroke 
effected  by  a  spring  B,  and  a  rotary  movement  given  to 
the  tool  by  a  motor  C. 


2450  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Controlling  electric  switches  and 
cut-outs. 

In  distributing-  polyphase  alternating  currents,  series 
transformers  are  usually  employed  to  operate  a  trip  coil 
and  open  a  main  switch  on  overloading.  In  the  arrange- 
ments described  the  phases  in  the  transformers  or  the  circuit 


are  so  co-ordained  that  any  change  of  phase  relation  under 
a  short  circuit  cannot  operate  to  prevent  a  heavy  current 
flowing  in  the  trip  circuit.  Several  ajiplications  are  illus- 
trated in  the  specification,  the  accompanying  illustration 
being  that  to  an  ordinary  triphase  circuit. 

3958    CHURCHWARD,  SNELL,  RAYER,  &  DUMAS.  Auto- 
matic vacuum  brakes. 
The  application  of  the  brake  Is  limited  to  moderate  power 
when  required  by  automatically  limiting  the  rapidity  of 
entrance  of  atmospheric  air  into  the  train  pipe  on  the 
opening  of  the  driver's  valve.      The  brake  may  also  bo 
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applied  with  extreme  vapidity  and  power  by  allowing  atmo- 
spheric air  to  enter  the  train  pipe  rapidly  on  the  further 
movement  of  the  driver's  valve.  The  illustration  shows 
the  automatic  valve  employed. 

4063  LIVINGSTON.  Apparatus  for  the  loading  and  dis- 
charging of  cargo  vessels. 
The  apparatus  comprises  a  wood  or  metal  beam  from 
which  one  or  more  loads  can  be  suspended,  and  which  is 
itself  suspended  parallel  to  the  vessel's  keel  between  two 
wood  uprights  fixed  to  the  vessel  about  in  line  with  the 
ends  of  a  cargo  hatch,  the  ends  of  the  beam  being  securely 
attached  to  the  heads  of  two  wood  or  metal  spars,  whose 
heels  are  connected  to  the  uprights  by  bolts  arranged  to 
form  a  hinge,  upon  which  the  spars  and  connected  beam  can 
turn  towards  the  cargo  hatch  or  towards  the  vessel's  side, 
their  rotary  motion  being  controlled. 

4638    HUMPAGF.    Variable  speed  and  reversing  gear  for 
motor-cars  and  other  uses. 
The  variable-speed  gear  comprises   a  force  pump  for 
pumping  oil  at  a  constant  speed  and  motors  arranged  to 
be  operated  by  the  oil.  the  pump  and  motors  being  com- 


bined within  a  casing  or  shell  in  which  the  oil  is  contained, 
the  aiTangement  being  such  that  when  the  motors  are  not 
in  operation  the  oil  is  passed  through  the  pump  and 
returned  again  to  the  casing  or  shell. 

4345  HARRAP  &  CRAWFORD.  Production  of  surfaces  for 
printing  from  aluminium. 

4410    SPONG.    Construction  of  knife-cleaning  machine. 
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4465    BAKER.    Coin-freed  door  locks. 
4506    LEINSS.    Preparation  of  calcium  carbide. 
4536    BEAEDMOEF,    KOHLER,    &    MASCALL.  Breech 
mechanism  for  ordnance. 
ELLIOTT  GEORGE  FLETCHER,  Executor  of  the  late 

Charles  Leni,  deceased.    Cash  register. 
WOLF.    Separation  of  metals  from  their  ores.  [Date 
applied  for  under   International  Convention,  May 
22nd,  1903.] 

4874    KILBOURN    &   FLOWER.      Trolley   poles  for  cars 
electrically  propelled  on  the  overhead  system. 
The  trolley  arm  is  hinged  to  a  support,  a  lever  being 
pivotally  secured  at  one  end  of  the  trolley  arm,  a  guide 
being  provided  at  the  free  end  of  the  lever  adapted  to 


receive  the  thrust  from  the  guide,  a  spring  being  provided 
to  act  on  the  lever,  tending  to  move  its  free  end  along  the 
guide. 

5008    CLEMENT.      Carburetters   for   hydrocarbon  motors. 

[Date  applied  for  under  International  Convention, 
March  2nd,  1903.] 
The  carburetter  comprises  an  upper  and  lower  chamber, 
which  communicate  with  each  other  by  means  of  a  number 


5160 


of  apertures  provided  with  injector  nozzles  capable  of 
separate  or  successive  simultaneous  action. 

'5019  MORTON  &  CARSON.  Railway  block  signalling 
systems. 

5041  MOORE  &  HESKETT.  Apparatus  for  treating 
ferruginous  ore  for  the  manufacture  of  iron  and  steel 
therefrom. 

5082    ROYCE.    Boots,  shoes,  and  the  like. 
5124    GOULD.      Apparatus    for    conveying    or  carrying 
packages,  or  goods,  from  place  to  place. 
METCALFE    &    SHANKS.     Construction    of  steam 
boilers. 

The  tubes  are  constructed  in  sets  or  groups  fitted  into 
suitable  coupling  plates  A  at  both  ends,  by  which  they  are 


fitted  to  the  boiler  plates,  each  unit  so  constructed  to 
contain  any  desired  number  of  tubes  according  to  the  size 
oi  the  boiler. 


5125    GOBBE.    Apparatus  for  compressing  air  or  gases. 

A  thermic  compressor  for  air  or  gases,  in  which  the 
pressure  is  obtained  by  a  succession  of  contractions  and 
expansions  at  constant  volume  of  the  gases  introduced  hot 
in  the  apparatus  or  heated  during  the  working  cycle,  the 
thermic  compressor  comprising  a  single  or  set  of  cylinders, 
the  dimensions  of  which  decrease  proportionally  to  the 
compression  of  the  gases  contained  in  them,  non-return 
valves  being  provided  to  connect  the  cylinders  together 
and  constraining  the  gases  to  pass  from  the  large  cylinder 
towards  the  lesser  ones,  a  movable  tray  inside  each 
cylinder  carrying  a  temperature  interchange  consisting  of 
a  sheet  of  wire  gauze  for  the  gases  and  small  plungers 
attached  to  the  trays,  and  actuated  by  the  differences  of 
pressure  which  take  place  in  the  cylinders. 

5204    FRACHEBOURG.    Photographic  cameras. 

5232  KEARNEY.  System  of  controlling  gas  burners  from 
any  given  point  or  points  away  from  the  burner. 

5265  HARRISON  &  WEBB.  Regulation  of  the  flow  of  any 
liquid  from  a  bottle. 

5327    McKELLEN.    Photographic  hand  cameras. 

5352  IRON.  Gangways  or  apparatus  for  landing  and  em- 
barking passengers  and  goods  from  and  to  vessels, 
from  and  to  piers,  and  for  similar  uses. 

5362  VEULLE.  Contact  breakers  particularly  applicable  to 
internal-combustion  motors  and  the  like. 

As  applied  to  internal-combustion  engines,  the  engine 
half-speed  shaft  carries  round  an  arm  A,  on  which  are 
rotatably  mounted  two  discs  normally  pressed  together  by 


springs.    A  series  of  discs  normally  arranged  in  the  path  to 
make  electrical  contact  therewith.    Wear  of  the  contacting 
surfaces  is  considerably  reduced. 
5462    GERRARO   &   CUXTON.      Packing  and  preserving 

sterilised  dressings  and  materials. 
5582    WILSON.      Electrostatic  watt  meters  or  watt-hour 
meters. 

Where  quadrant  electrometers  are  used  as  watt  meters, 
a  small  dynamo  is  rotated  by  a  motor  at  constant  speed 
in  a  field  produced  by,  and  always  proportional  to,  the 
main  current.    The  dynamo  serves  to  give  a  difference  of 


potential  which  may  be  applied  to  the  quadrant.  Several 
applications  of  the  principle  are  described,  the  present 
illustration  showing  the  form  used  for  measuring  polyphase 
systems. 

5624    BARBOUR.    Hackling  machines. 

5729  HOWORTH  (Actiengesellschaft  der  Maschinen- 
fabriken  von  Escher  Wyss  and  Co.).  Elastic  fluid 
turbines. 

The  driving  wheels  have  radially-arranged  blades,  filling 
pieces  being  arranged  between  the  inner   ends   of  the 
adjacent  blades,  the  outer  faces  of  the  filling  pieces  restrict- 
ing the  inlet  passage  formed  between  each  two  blades,  and 
being  formed  with  a  gradual  fall  or  inclination  in  the 
direction  of  flow  of  motive  fluid,  so  that  the  cross-sectional 
area  of  the  passage  increases  gradually  in  a  radial  direction. 
5731    HOWORTH  (Actiengesellschaft  "  Magneta  "  Electrische 
Uhren  ohne  Batterie  und  ohne  Contactc).  Electrical 
regulating  devices  applicable  to  clocks. 
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5820    POLAND.    Carburetters  suitable  for  internal-combus- 
tion engines. 

The  suction  from  the  engine  in  the  inlet  pipe  A  lifts 
the  hollow  piston  B  and  unseats  the  valve  below,  at  the 
same  time  forcing  some  petrol  through  by  means  of  the 


lower  piston;  this  is  sprayed  by  air  entering  the  supple- 
mentary inlet  round  the  inverted  cone,  the  mixture  finding 
its  way  out  in  varying  quantities,  according  to  the  lift  of 
the  piston,  through  the  slots  shown. 
5989    HALLEY.  Starting  device  for  compound  steam  engines. 

Increased  power  is  supplied  to  the  engines  at  starting 
by  a  pipe  connected  at  either  end  to  the  high-pressure  and 
low-pressure  cylinders  respectively,  the  pipe  being  provided 
with  valve  casings,  having  valve  faces,  over  which  slide 


valves  are  traversed  at  will  in  such  a  way  that  the  exhaust 
steam  from  the  high-pressure  cylinder  is  caused  to  pass  by 
way  of  a  non-return  valve  to  the  low-jn'essure  in  the 
ordinary  manner. 

6049  DELIZY.  Eotary  generator  for  the  instantaneous  pro- 
duction of  steam  and  hot  air. 

6205    HARTSHOKN.    Attachments  for  spring  shade  rollers. 

6244  HINDLEY,  HINDLEY,  HINDLEY,  &  STANFORD. 
Steam  boilers. 

Steam  boilers  for  locomotives  are  constructed  with  a 
barrel  firebox  casing,  firebox,  and  top  feeding  appliances 


so  arranged  that  the  normal  water  line  and  steam  spate 
are  entirely  within  the  firebox  casing  and  above  the  level 
of  the  barrel. 

6252    TARBUCK.    Mill  band  fastener. 

6271    CARSBERG.    Tracheotomy  tube. 

6367  RUSHTON  &  STORE.  Means  for  ventilating  railway 
carriages,  tramcars,  and  other  enclosed  vehicles, 
buildings,  and  the  like. 


6380    SMITH  &  LEWIS.    Fluid-pressure  turbines. 

An  internal-combustion  turbine,  air  being  drawn  in  by 
the  fan  A,  and  petrol,  entering  at  B,  passing  through  the 
radial  holes  to  the  valve  seats.  On  the  rotation  of  the 
combustion  chambers  C,  the  levers  D  lift  the  valves  by 


means  of  a  sliding  cam.  As  the  combustion  chambers 
transverse  the  blind  portion  E,  the  fan  raises  the  pressure 
in  them  before  the  valves  close,  the  charge  being  ignited  by 
the  sparking  plug  passing  the  conductor,  the  pressure  from 
combustion  turning  the  turbine  by  means  of  the  vanes. 

6435    FULLAGAR.  Turbines. 

The  balance  pistons  C  for  the  largest  and  next  smaller- 
bladed  portions  A  and  B  are  arranged  in  separate  chambers, 
provided  with  packing,  between  them  and  the  pistons,  the 


two  pistons  being  subject  on  their  rear  sides  to  the  pressure 
of  the  steam  between  the  two  bladed  portions,  their  other 
sides  being  subject  to  the  pressure  in  the  exhaust  chamber. 
6483    PARKINSON.    Photographic  printing  frames. 
6526    MARGETTS.      Apparatus  for  cutting  cheese,  butter, 

and  other  soft  substances. 
6537    RANSOME.    Concrete  mixing  machinery. 
6555    BENARIO.    Surgical  bandage  plaster  and  process  of 
making  same. 

6570   MACKINTOSH.    Application  of  oil  or  gas  to  the  drving 
of  turbine  engines. 
The  turbine  wheel  rotates  in  a  casing,  and  is  keyed  to  a 
spindle.      Round  the  casing  are  spaced  vaporising  and 
exploding   chambers,    into   which   open    valves   for  the 
admission  of  the  working  fluids.    In  the  passages  A  these 


are  exploded  before  reaching  the  expanding  or  other  outlet 
B  into  the  casing.  The  action  may  be  started  by  means 
of  sparking  plugs,  the  exploding  gases  passing  at  pressure 
between  moving  vanes  C  and  fixed  vanes  D  attached  to  the 
cover,  and  thence  to  the  exhaust  passage. 
6611  WOODS.  Machines  for  cleaning  and  screening  grain, 
malt,  and  the  like. 
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6660  DOBBS,  DOBBS,  &  KERB.  Control  of  oil  burners  for 
steam  generators,  applicable  also  for  controlling  the 
supply  of  fluids  under  pressure  for  other  purposes. 

In  oil  burners  wherein  the  supply  is  automatically  con- 
trolled by  the  boiler  pressure,  additional  means  are  provided 
to  permit  control  by  hand  when  starting  or  under  special 
circumstances.  A  relief  valve  on  oil-feed  pumps  is  arranged 
so  that  the  hammering  action  set  up  in  the  suction  pipe 
effects  a  tight  closure  of  the  relief  valve. 

6749  WILL  ANS  &  ROBINSON  LTD.,  and  BENNETT. 
Superheaters. 

6751  BENNlS.  Furnaces  for  steam  generators  and  other 
purposes. 

Between  the  foundation  plate  A  and  the  front  of  the 
boiler,  plates  are  inserted  to  form  a  hollow  space  B  in 
communication  with  atmosphere  to  keep  the  exterior  fittings 


aT 
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cool.  The  space  B  connects  with  a  hollow  bearer  bar  C, 
which  is  so  constructed  that  between  each  pair  of  bars  an 
air  space  is  formed,  and  jets  of  steam  draw  the  air  from 
B  and  force  it  into  the  tire  bars. 

6757  MALLIN.  Fireproof  curtains  and  similar  drop  scenes, 
screens,  or  shutters  for  theatres,  music  halls,  and 
like  places. 

6764    GOVAN  and  SAINSBURY'S  ANTI-SKIDDERS  LTD. 

Skidd  preventers  for  wheels  of  motor  cars,  cycles, 

and  like  vehicles. 
6776    TURNER.  Needles. 

6784  MAUNDER  &  BOWHAY.  Lever  high-speed  stamping 
mill. 

6792    LEITNER.      Method    of    preliminary    treatment  for 

electric  accumulator  rjlates. 
6795    WEBSTER.      Tea  kettles   and  the   component  parts 

required  in  their  manufacture. 
6844    WILKINS.    Hot-water  bottles,  foot  warmers,  or  the 

like. 

6849  IMRAY     (Farbwerke    vorm.    Meister,     Lucius,  and 

Bruning).  Manufacture  of  many-coloured,  marbled, 
or  unequally  mixed  j3aper,  and  apparatus  therefor. 

6850  HUBERT,  COMTE  DELAMARRE.    Incandescence  gas 

burners. 

6857    DICK.    Electrical  switching  apparatus. 

A  clock  A  is  provided  with  contacts  in  circuit  with  an 
electro-magnetic  detent,   which  controls  the  position  of 


the  switch  or  contact-making  arm,  which  may  be  operated 
by  hand  in  one  direction  and  automatically  by  a  spring  in 
the  other  direction. 


6875 
6877 

6893 


6900 


FAIRBANK.    Jointing  jacket, 

BOYES.  Boot  and  shoe  cleaning  machine,  also  applicable 

for  knives  and  forks. 
WOOSNAM  &  HOLDEN.      Devices  for  holding  and 

supplying  matches,  applicable  also  as  an  advertising 

medium. 
AM  YES.  Roundabouts. 


6874    KENNEDY.    Marine  hydraulic  propellers. 

To  obtain  the  full  propelling  reaction  of  water  jets  on 
ships,  the  water  is  discharged,  turbine  blades  accurately 


curved  for  greatest  efficiency.  To  compensate  for  the 
restricted  discharge  area,  owing  to  the  blades,  the  sides 
of  the  propeller  box  are  splayed  out. 

6878    ECKSTEIN  &  COATES.    Electrical  ignition  apparatus. 

A  condenser  is  charged  by  a  direct  or  alternating-current 
generator,  and  discharged  through  a  spark  gap  and  a 


primary  coil  of  low  inductance,  so  as  to  act  upon  a 
secondary  coil  placed  in  inductive  relation  to  the  primary 
coil  and  also  connected  to  a  sparking  plug  and  timing  device. 

6906  HARBORD  &  THOMAS.  Driving  belt  for  use  in 
grooved  pulleys,  such  as  are  used  on  motor  cycles, 
motor  cars,  and  where  rope,  round,  or  V-banding 
is  employed. 


The  driving  belt  comprises  a  chain  composed  of  pairs  of 
wide  outer  links  or  plaques  of  leather  so  formed  that 
when  on  the  curve  of  a  pulley  their  gripping  edges  form 
a  compact  grijiping  surface,  narrow  inner  links  of  metal 
or  metal  and  leather  being  provided  linked  on  the  same 
pivots  as  the  outer  plaques. 

6928    WOLLARD.    Stands    for    ladies',    gentlemen's,  and 

children's  gloves. 
6934    LINLEY,  OWENSMITH,  &  EDWARDS.  Chimneyless 

petroleum  burners. 
6940    CLARKSON.    Temporary  joints  for  pipes  and  the  like. 

The  end  of  the  valve  or  pipe  connection  on  the  tank 
is  provided  with  a  conical-shaped  opening,  and  on  the  end 
of  the  pump  barrel  or  nozzle  is  fitted  an  end  piece,  having 


hemispherical  end,  which,  when  the  parts  are  to  be  connected 
together  to  force  air  into  the  tank,  rests  in  the  opening 
in  the  end  of  the  pij>e  on  the  tank,  and  so  forms  a 
sufficiently  tight  joint  to  prevent  leakage. 

6965    DRING.    Brakes  for  velocipedes  and  the  like. 

DOW.    Temporary  binders,  loose  leaf  books,  files,  clips, 

clasps,  and  the  like. 
ALEXANDER  &  WARLAND.  Tyres. 


6976 
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6987    WEIR.    Surface  condensers. 

The  water  of  condensation  is  maintained  at  the  level 
A  A  owing  to   the  air-pump  suction   pipe  extending  up 


7051    JOHNSTONE.    Liquid-fuel  burners. 

This  describes  an  improvement  on  Patent  No.  20152,  ot 
1902,  and  comjirises  a  steam  outlet  A  opposite  an  inlet  B 


into  the  body  of  the  condenser.  The  water  passes  up 
between  this  pipe  and  an  outer  pipe,  and,  coming  as  it 
does  from  the  bottom  of  the  condenser,  is  the  coolest  therein. 


6991 

6999 
7016 

7033 
7040 


7041 


7042 


7049 


BROOKS  &  HOLT.    Fittings  of  hot-water  and  other 

bottles  and  receptacles. 
FORSTER.    Gas  producers  and  like  apparatus. 
DOULTON  &  PLEACE.      Valves  for  hot  and  cold 

water. 
SMITH.  Rulers. 

COSWAY  and  UNITED  ALKALI  CO.  LTD.  Manu- 
facture and  production  of  blue  sulphur  colouring 
matters  or  dyes. 

COSWAY  and  UNITED  ALKALI  CO.  LTD.  Manu- 
facture and  production  of  blue-black  to  black  sulphur 
colouring  matters  or  dyes. 

COSWAY  and  UNITED  ALKALI  CO.  LTD.  Manu- 
facture and  production  of  green  sulphur  colouring 
matters  or  dyes. 

WHITWORTH.    Stamp  and  die  holders. 


to  pass  steam  through  the  coil  C.  Also  two  three-way 
cocks  are  provided  to  conduct  the  steam  to  the  hot  well 
or  to  an  annular  space  surrounding  the  valve  spindles. 

7061    LEEDS    COOPER   WORKS   LTD.,    and  JOBLING. 
Electro-depositing  apparatus. 


On  a  holder  for  stamps  for  different  combinations  of 
numbers  a  tumbler  A  is  hinged  to  the  holder  in  an  opening 
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in  the  side,  and  is  formed  with  a  rib  which  engages  grooves 
in  the  stamps  and  holds  them  securely  in  alignment.  The 
tumbler  is  locked  in  position  by  a  plate  B. 


Anodes  are  arranged  connected  in  parallel  with  each 
other,  each  surrounding  a  cathode  on  at  least  three  sides, 
the  anode  and  cathode  surfaces  being  approximately  equi- 
distant at  all  points. 
7103    LYONS.    Packing  of  eggs. 

7109    MENZIES.      Wheeled   dirt    receptacles    for  cleaning 

7139    AUSTIN  and  GEORGE  SCOTT  &  SON  (London)  LTD. 
Condensing  and  cooling  apparatus. 


The  vapour  is  first  conveyed  to  a  condenser  A  and  the 

resulting  liquid  to  a  cooler  or  series  of  cooler?  through 

which  the  cooling  medium  flows  in  a  direction  opposite 
to  that  of  the  vapour  and  liquid. 
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7085    LIEBERT.    Feed  motions  of  machine  tools,  grinding 
machines,  and  the  like. 

A  tool  or  work  holder  A  is  mounted  on  slides  having 
motions  at  right  angles  to  each  other,  a  pair  of  equal 
and  oppositely  arranged  scrolls  being  provided  for  impart- 
ing or  controlling  a  motion  or  feed  in  one  direction,  and 
a  pair  of  equal  and  oppositely  arranged  control  scrolls 
for  imparting  or  controlling  a  motion  or  feed  at  right 
angles  to  the  before-mentioned  motion  or  feed. 

7158  SELLERS.  Domestic  washing  machines. 
7170    CORNTHWAITE.    File-cutting  machines. 

The  usual  eccentric  is  dispensed  with,  a  pulley  A  being 
substituted,  which  transmits  motion  to  a  p\illey  C,  the 
tension  of  the  belt  being  regulated  by  a  guide  pulley.  The 


spindle  of  the  pulley  is  geared  by  bevel  gearing  to  a  screwed 
shaft,  which  moves  the  slide  by  means  of  a  split  nut, 
internally  threaded,  which  gears  with  it. 

7173    GLEDHILL.    Hand  and  sweeping  brushes  and  other 

domestic  brushes. 
7217    SIMMS.    Magneto-electric  machines. 

The  envelopes  of  magneto-electric  machines  are  made 
with  a  series  of  air  gaps  A  A  A  in  lieu  of  the  two  usually 


7296 
7297 


employed,  these  gaps  being  made  either  straight  or  helical, 
the  result  being  that  three,  six,  or  other  suitable  number 
of  sparks  may  be  produced  per  revolution. 

7241    CLARKE.    Dress  and  costume  cutting  charts  for  ladies' 
and  children's  garments. 
HALL  &  WELLBORNE.      Collapsible  motor  vehicle 
framework. 

LAYCOCK.  Axle  boxes  for  railway  and  other  vehicles. 
The  oil  is  contained  in  a  box  or  well  of  ordinary  form, 
having  an  open  top  through  which  the  packing  material 
dips  from  the  packing  receptacle  into  the  oil  supply.  In 
order  to  prevent  the  oil  from  washing  out  of  the  oil  well 
it  is  provided  with  flanges  which  serve  to  confine  the  oil, 
these  flanges  being  inclined  towards  the  bottom  of  the 
oil  well  in  order  to  facilitate  the  return  of  the  oil 
deposited  in  the  packing  receptacle. 

7306    WOODWARD.    Means  for  operating  the  couplings  of 
railway  trucks. 

In  order  to  be  able  to  operate  the  couplings  from  either 
side  and  utilise  those  at  present  employed,  a  lever  is 
pivoted  on  the  end  of  the  truck  to  one  side  of  the  centre 
line,  so  that  when  moved  its  end  is  vertically  over  the 
hood  on  the  second  truck.  The  lever  is  moved  by  a  rod 
extending  to  both  sides  of  the  truck,  and  has  mounted  on 
its  end  a  pulley,  guiding  a  rope  for  manipulating  the 
links.  a 


7307    FORBES.      Apparatus   for   adjusting   the   sights  of 

ordnance  and  small  arms. 
7314    WICKS.    Punch  cutting  or  engraving  apparatus. 
7384    SOAMES  &  L  ANGDON-DAVIES.    Change-speed  gear. 

To  prevent  clutches  becoming  worn,  and  thereby  rendered 
liable  to  be  forced  out  of  engagement  during  action,  a 


t 


locking  bolt  or  catch  is  operated  by  a  spring  and  adapted 
to  retain  any  positive  or  interlocking  clutch  when  brought 
into  action  by  a  spring. 

7395    LYON.    Musical  instruments. 

RTJDGE-WHITWORTH  LTD.  and  PUGH,  Wire, 
strip,  and  like  feed  and  cut-off  mechanism  of 
machinery. 

GEORGE  THOMAS  HEALD,  WILLIAM  WENT- 
WORTH,  and  DAVID  WILLIAM  REES.  Buffers 
for  railway  vehicles. 

The  plunger  is  provided  with  a  forged  head,  and  is  held 
in  place  by  an  outer  back  plate  A,  having  a  slot  of  the 
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shape  shown  and  an  inner  back  plate  C  provided  with  a 
snug  fitting  this  slot.  The  plates  are  thus  interlocked  and 
the  plunger  head  cannot  then  be  withdrawn. 

7971    BULLOCK.    Fusible  plugs  for  steam  generators  and 
the  like. 

The  plug  comprises  a  ferrule  A,  on  to  which  is  screwed 
the  body,  and  the  plug  proper  is  held  thereto  by  a  fusible 
alloy.    The  ferrule  has  a  hole,  the  diameter  of  which  is 


less  than  the  external  diameter  of  the  plug,  so  that  the 
plug  cannot  be  blown  into  the  flue.  Two  forms  are  here 
illustrated. 

8139    BARLOW.    Bayonet  joint  for  electric  lamps  and  other 
articles. 

The  small  pins  which  project  from  the  collar  of  an 
electric  lamp  are  made  with  right-handed  and  the  other 
with  a  left-handed  screw,  sand-pitch  nuts  being  provided 
for  each,  so  that  by  screwing  both  in  one  direction  they 
will  press  upon  the  metal  lamp-holder  case. 

8169    WRIGLEY.    Hair  pins. 

8445    BECHTEL.    Brick,  block,  or  tile  cutters. 

8829    HALLBERG.    Paper-feeding  apparatus. 

9065    ROBERT  BOBY  LTD.  and  STEVENS.  Machinery 

for  conveying  grain  and  the  like. 
9188    PRICE.      Non-skidding  solid  tyre  for  motor-driven 

vehicles. 

9244    MILLER  &  MILLER.    Acetylene  burners. 
9643    McKENZIE  &  TIVENDALE.    Orthoptic  for  use  when 
sighting  guns. 
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9702    WILLIAM  PEARCE  LTD.  and  GRIFFITHS.  Machinery 
or  appliances  for  beveling,  grinding,  polishing,  and 
otherwise  surfacing  or  abrading  parts  of  glass  plates, 
lenses,  and  analogous  articles. 
9962    ABEL   (Act.-Ges.  fur  Anilin-Fabrikation).  Manufac- 
ture of  coherent  and  opaque  films,  sheets  or  masses 
of  pyroxyline,  collodion,  cotton,  celluloid,  or  the  like. 
9964    CENTNER.    Electrical  percussive  drill. 

A  fixed  support  carries  the  advancing  screw  spindle,  and 
a  moving  part  slides  on  this  support  and  imparts  the  recipro- 
cating motion  to  the  drill.    This  motion  is  derived  from  a 
magnetic  field  having  a  reciprocating  action. 
9979    WHEATLEY  (E.  W.  Bliss  Co.).    Machines  for  seaming 
cans. 

10120    LEBURN  &  BALLANTYNE.    Loom  shuttles. 
10163    LE  FEVRE.  Toy. 

10350    KLOPFER.    Process  for  producing  soap. 

10380    BRENTA.      Device  for  transmitting  a  rotary  motion 

at  variable  speeds  by  means  of  friction  discs  and 

rollers. 

10515  MORGAN  &  MORGAN.  Cutting-mechanism  for  use 
in  edging  wall  paper  and  for  cutting  other  substance. 

11001  WHEATLEY  (E.  W.  Bliss  Co.).  Machine  for  expand- 
ing or  necking  tubular  blanks. 

11411    HEPBURN.      Manufacture    of    sheet-metal  handles. 

handle  sockets,  and  tubular  parts  of  hollow  ware  and 
other  utensils  and  articles. 

11722  HODGE  &  ZLOTKOWSKI.  Means  for  extinguishing 
fires  within  enclosed  structures. 

11928    OTTO.    Apparatus  for  sterilising  liquids. 

12149    BLACK.    Power  slewing  gear  for  ships'  derricks. 

12206  REES.  Sparking  mechanism  for  internal-combustion 
engines. 

The  rod  A  receives  a  vertical  up-and-down  movement, 
and  carries  the  striker  B.  The  upper  end  of  A  is  guided 
by  a  block  free  to  move  laterally  against  the  action  of  a 


spring.  The  striker  B  is  adjusted  on  the  rod  A,  and  raises 
a  spring-pressed  pawl  C  to  make  electrical  contact  within 
the  cylinder,  and  when  it  has  risen  high  enough  suddenly 
releases  the  pawl,  and  a  rapid  "  break  "  is  effected. 

12616    SCHARER-NUSSBAUMER.      Machines  for  winding 

yarn  or  thread. 
13010    GUINDOLLET.    Fastenings  for  horse  collars. 
13463    WERNER.    An  electric  block  signal  system. 
13718    READING  &  HOUGHTON.  Pistons. 

The  ring  for  pistons,  piston  valves,  etc.,  is  composed  of 
two  parts,  one  having  an  annular  recess  A  and  the  other 
an  annular  flange  ring  B.    The  breaks  in  the  rings  are 


kept  diametrically  opposite,  and  their  spring  limited  by 
two  or  more  stops  C,  which  can  be  cut  down  as  the  ring 
wears.  A  spring  can  also  be  used  to  keep  the  ring  well 
sprung. 

13738    REICHWALD    (Fried.    Krupp    Akt.-Ges.).  Wedge 

breech  block  mechanism  for  ordnance. 
13815    ARTHUR  THOMAS  HART  and  FRANCIS  DANIEL. 

Hat  pins  and  the  like. 
14833    DEPREZ  &  VERNEY.    Steam  boilers. 

The  boiler,  which  is  provided  with  vertical  fire  tubes, 
comprises  a  cylindrical  body  with  an  enlarged  upper  part 
to  a  flange  of  which  is  bolted  the  upper  tube  plate,,  the 
lower  tube  plate  being  bolted  to  a  support  on  the  furnace, 


the  fire  tubes  being  surrounded  by  a  jacket  perforated  at 
its  lower  part,  and  extending  to  within  a  certain  distance 
below  the  normal  water  level,  and  by  another  perforated 
jacket  concentric  with  the  enlarged  upper  part  of  the  boiler 
and  extending  a  certain  distance  above  the  normal  water 
level. 

14880    MACKAY.    Latches  or  fastenings  adapted  for  railway 

carriage  doors  and  similar  uses. 
15525    DREXLER.    Electro-pneumatic  actions  for  keyboard 

and  other  musical  instruments  and  the  like. 
15880    EDEN.      Safety  guards  for  collar  and  shirt  ironing 

machines  and  the  like. 
16034    WHEATLEY     (Porteous).       Portable  metal-melting 

furnace. 

16385    COURTHOPE.    Pneumatic  tyres  for  motor  cars. 

Any  ordinary  tyre  rim  has  attached  to  it  metal  blocks 
>vhich  key  in  with  keyways  cut  in  a  steel  band  which  is 
securely  fastened  to  the  felloe  of  the  wheel,  and  are  kept 
from  any  side  play  by  side  plates  fastened  on  both  sides  of 
the  felloe.  - 

16528  MARKIEWICZ.  Method  of  and  means  for  displaying 
and  matching  clothing  materials,  drapers'  and  up- 
holsterers' stuffs,  and  the  like. 

16646  WEDRICK.  Combined  governor  and  valve  gear  for 
steam  engines. 

On  one  end  of  the  engine  shaft  is  mounted  an  eccentric 
whose  end  slides  a  block  in  a  link  A,  a  valve  rod  being 
attached  to  the  rod  at  B.    The  link  can  be  moved  out  of  the 


vertical  either  way  round  a  shaft  whose  cranked  end  works 
in  a  triangular  recess  of  a  block  C,  moved  upwardly  by  the 
balls  when  the  engine  attains  a  certain  speed,  thus  reducing 
the  travel  of  the  valve. 

16710    HUTCHINSON.    Extension  ladders. 
16935    SILL.  Blotters. 

16950    COX.    Machine  for  sharpening  plough  shares. 

17083    SHERWIN  &  ADAMS.    Laundry  irons. 

17588  THOMPSON  &  MAYNES.  Two-speed  gearing  for 
bicycles  and  other  vehicles.  [Date  applied  for  under 
International  Convention,  September  2nd,  1903.] 

17875    SILL.    Means  for  raising  and  lowering  window  sashes. 

18029    GESSNER.    Nap  or  pile  raising  machines. 

18137  BODEN.  Sounding  board  for  pianos,  pianinos,  and 
the  like. 

18387  LISTER,  and  THOMAS  LISTER  &  CO.,  BRASS 
FOUNDERS  LTD.  Water  gauge-glass  protectors, 
guards,  or  shields. 

The  protector  is  attached  to  the  water  gauge  by  means 
of  spring-back  clips,  which,  when  securely  fastened  by 
studs,  hold  the  protector  in  position. 

18445    MACKENZIE  (Hyde).    Blind-stitch  sewing  machine. 
18644    OWENS.    Seats  for  tram  cars  and  other  purposes. 
18751    LAKE  (Winchester  Repeating  Arms  Co.).  Automatic 

magazine  firearms. 
19111    BESWICK.    Combination  bedsteads. 
19147    POST.    Leather-stretching  machines. 
19150    ARNZ.    Clamp  buckle  for  fastening  cravats  and  the 

like. 

19525  BAUMANN.  Electro-motors.  [Date  applied  for  under 
International  Convention,  September  12th,  1903.] 
Machine  for  producing  an  oscillating  rectilinear  or 
circular  motion  characterised  by  a  magnetic  field  excited 
with  single-phase  alternating  current  and  an  induced 
armature  winding  operating  after  the  manner  of  a  repul- 
sion motor,  the  circuit  through  whose  coils  is  closed  by  a 
switch  device  in  order  to  drive  the  armature  in  one  direction 
or  the  other  while  the  circuit  is  opened  when  the  current 
induced  in  the  armature  has  become  diminished  in  the 
different  position. 
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18952 


STEWART, 
toilers. 


Means  for  heating  feed-water  or  steam 


The  feed  water  from  the  puinp  passes  by  a  pipe  A,  which 
enters  the  top  hollow  cover  B  of  the  valve  chest  between  the 
intermediate  and  low-pressure  cylinders;  it  is  here  heated 
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by  passing  through  the  U-shaped  tubes,  and  from  thence 
passes  either  to  similar  device  over  the  high-pressure  steam 
chest  or  direct  to  the  boiler. 

19916    CAREIGAN.    Steam-boiler  furnaces. 

The  fire  bed  has  a  marginal  opening  which  is  bridged  by 
a  guard  plate  to  prevent  fuel  falling  through,  the  guard 
plate  being  provided  with  orifices  for  the  egress  of  the  air 
passing  up  through  the  opening;  a  damper  regulates  the 
effective  area  of  the  opening,  and  a  baffle  plate  is  mounted 
above  the  guard  plate  for  re-directing  the  streams  of  air 
passing  through  the  orifices  downwardly  towards  the  fire. 

21257    DE  SIMONE  &  DE  SIMONE.    Expanding  tables. 

21763  USSERY.  Non-refillable  bottles.  [Date  applied  for 
under  International  Convention,  Nov.  30th,  1903.] 

21779    PAYNE.    Key  pocket  or  pouch. 

21954  REESE.  Music  charts.  [Date  applied  for  under  Inter- 
national Convention,  Oct.  14th,  1903.] 

22058    KELLER.    Tension  device  for  warp  beams  of  looms. 

[Date  applied  for  under  International  Convention, 
Oct.  14th,  1903.] 

22067    ELL.    Change  till  and  coin  tester. 

22401    KIRWAN  &  QUANEY.    Device  for  preventing  broken 

trolley  wires  on  electric  tramways  from  falling. 
22454    HALL.    Portable  dark  room. 

22571    SPAETHE.    Apparatus  for  mechanically  playing  keyed 

musical  instruments. 
22682    WELSTEAD.    Lead  glazing  for  windows  and  the  like. 
23598    FLING.  Wrenches. 

The  jaws  A  are  moved  towards  or  away  from  one  another 
by  a  right-and-left  threaded  shaft,  fitted  with  a  milled  head, 
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and  supported  in  bearings  in  a  slotted  bar  B,  which  has 
a  central  circular  enlargement  fitting  within  an  eye  C,  on 
which  a  ratchet  handle  is  mounted. 


23100  DOLLNER.  Process  for  the  production  of  desiccated 
milk  and  milk  preparations.  [Date  applied  for  under 
International  Convention,  Nov.  12th,  1903.] 

23375    GRANLUND.    Propulsion  of  locomotives  and  vehicles. 

[Date  applied  for  under  International  Convention, 
Oct.  30th,  1903.] 

A  reversible  elastic-fluid  turbine  comprising  one  or  more 
compartments  is  geared  to  the  locomotive  driving  axle,  a 
reversing  mechanism  being  provided  to  admit  elastic  fluid 
on  either  side  of  the  vane. 

23724  SCHREIBER.  Railway  signalling  and  safety  systems 
and  apparatus. 

23771  NIENHATJS.  Apparatus  for  grinding  the  knives  or 
cutters  of  wood  planing  and  the  like  wood-working 
machines. 

The  cutter  to  be  ground  is  fixed  to  the  apparatus,  which 
is  moved  by  hand  in  such  a  manner  as  to  bring  the  cutter 
in  contact  with  a  grinding  wheel  mounted  on  the  spindle 
of  a  milling  machine,  the  arrangement  being  that  the  bed- 
plate of  the  apparatus  bears  on  the  milling  machine  and 
its  front  edge  slides  past  the  spindle. 

23806    BELL.    Spindles  of  shuttles  for  looms  for  weaving. 

[Date  applied  for  under  International  Convention, 

May  3rd,  1904.] 
23825    GAY.    Detachable  rockers. 

23906    SCHWARZ.    Process  for  extracting  metallic  particles 

from  ore  and  apparatus  for  performing  same. 
23973    MITCHELL.  Explosives. 
24139    VOGEL.  Firelighters. 

24366    YOUNG.    Bins  for  sugar  and  other  materials. 
24585    BLENKINSOP.    Treatment  of  copper  ore. 
24654    FAIRWEATHER  (Rogers).    Printing  machines. 
24742    LORENZ.      Feeding    and    igniting    mechanism  for 

explosive  motors  worked  by  sold  explosive. 
24852   KING.    Metallic  passenger  cars.      [Date  applied  for 

under  International  Conventon,  June  9th,  1904.] 
26180    SPYKER.    Motor  axles  of  automobiles  and  the  like. 

To  permit  inclination  of  back  motor  wheels  an  inclined 
axle  tree  is  formed,  in  which  the  two  axles  of  the  differen- 
tial gear  are  provided  at  their  ends  with  a  Cardan  joint, 


which  drives  an  axle  engaging  the  nave  of  the  motor  wheel, 
and  passing  through  a  hollow  barrel  fixed  on  the  axle- 
tree  tube  by  means  of  an  inclined  flange,  so  as  to  give  to 
the  box  the  desired  inclination. 

26185    PECK.    Rotary  pumps,  motors,  and  the  like. 


To  counteract  the  effects  of  centrifugal  action  the  vanes 
are  diametrically  arranged  as  independent  members  free  to 
slide  in  slots  in  the  drum. 
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24999  CAILLE.  Speed  indicator  for  use  with  automobiles 
and  for  other  purposes.  [Date  applied  for  under 
International  Convention,  Dec.  17th,  1903.] 

25040  HENEY  STONE  &  SON  LTD.  and  STONE.  Spring 
clips  for  letter  filing  boxes,  newspaper  files,  and  the 
like. 

25420.    STOTT.    Gas  governors. 

25425    JAHN.    Means  for  teaching  writing. 

25798  WHITE  (de  Mola).  Machines  for  breaking  flax,  jute, 
china  grass,  and  like  fibrous  spinning  materials. 

25948    SOC.    ELECTRO-METALLURGIQUE  FKANCAISE. 

Manufacture  of  steel.  [Date  applied  for  under  Inter- 
national Convention,  July  8th,  1904.] 

26103    HERRMANN  &  LORENZ.    Oil-lamp  burner. 

26132    DAVIES.    Candlesticks  or  candle  lamps. 

26192  DI  SALASCO  &  ROVERE.  Process  for  reducing  the 
density  or  weight  of  mineral  and  vegetable  oils. 

26230  WILKINSON  &  WILKINSON.  Device  or  apparatus 
for  cutting  discs  of  paper,  cardboard,  and  like 
material  in  various  sizes. 

26235  WARD  WELL.  Machines  for  winding  yarns,  threads, 
and  the  like. 

20236    WARDWELL.    Power  transmission  mechanism. 

The  rotation  of  the  winding  spindle  of  a  winding  machine 
is  controlled  through  a  clutch  mechanism  and  communicated 
to  the  cam  shaft,  which  reciprocates  the  thread  guide  at  a 
speed  capable  of  variation  to  suit  the  conditions  of  the 


winding.  The  clutch  mechanism  comprises  a  driving  pulley, 
having  an  internal  clutch  surface  adapted  to  engage  a 
cone  clutoh,  which  carries  radial  arms  or  spokes  of  an 
expansible  pulley,  the  spokes  being  adjusted  radially  by 
screwing  in  a  cone. 

26238    DAVIS.    Ration  packs. 

26262    SCHOLL.    Magnetic  separating  apparatus. 
26285    ABEL  (Siemens  and  Halske  Akt.-Ges.).  Rotary-field 
electricity  meters. 

In  rotary-field  electricity  meters  in  which  a  phase  shift 
of  90  deg.  or  more  is  obtained  by  the  Wheatstone  bridge, 
an  inductance  coil  being  arranged  in  front  of  the  bridge, 
a   great    proportion    of    available    pressure    is  uselessly 


throttled  by  means  of  the  coil,  so  as  to  have  no  action  in 
the  meter.  This  is  obviated  by  arranging  the  inductance 
coil  upon  the  meter,  together  with  two  pressure  coils  which 
form  the  two  sides  of  the  Wheatstone  bridge. 
26423  PETERSEN.  Threaded  box  for  shoe  cream  and  the  like. 
27001    LAKE  (Turner  Tanning  Machinery  Co.).  Depilating 

and  like  machines  for  skins  and  hides. 
27048    EVANS.      Turbines.      [Date  applied  for  under  Inter- 
national Convention,  Dec.  12th,  1903.] 
Consists  of  a  cylinder  divided  into  two  sections  with  a 
steam  chest  between  them,  the  steam  being  admitted  to 
the  chest  by  annular  ports  into  each  section  of  the  cylinder. 
The  cylinder  is  provided  with  fixed  blades  disposed  at 
reverse  angles  to  blades  fixed  on  a  shaft. 
27096    ABEL    (Siemens  and   Halske  Akt.-Ges.).  Electrical 
signalling  apparatus,  particularly  applicable  to  fire 
alarms. 

27106   TAPLIN.      Devices   for    registering   printers'  forms. 

[Date  applied  for  under  International  Convention, 
May  13th,  1904.] 


26418    WILSON.    Propelling  vessels. 

Propulsion  is  effected  by  centrifugal  pumps  driven  by 
high-speed  steam  turbines,  which  latter  run  in  one  direction 


only,  reversal  of  the  vessel  being  effected  by  providing  the 
pumps  with  suitable  valves  to  alter  the  direction  of  intake 
and  outflow. 


27UOO  LINDQUIST. 
therefor. 


Electric  switches  and  electro-magnets 


Alternating  current  flowing  in  the  primary  coil  A,  a 
like  current  is  induced  in  the  secondary,  and  the  solenoid  B 
lifts  its  armature  and  brings  a  circuit-closing  plate  into 
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contact  with  the  terminals.  The  armature  is  enclosed  by  a 
tube  bearing  against  a  spring,  which  absorbs  the  vibrations 
of  the  armature,  so  that  they  are  not  transmitted  to  the 
circuit  closer. 


27114 


27124 

27130 
27152 
27162 

27165 
27166 
27167 

27174 

27177 
27200 
27206 
27227 


VIRGIN.  Operating  gear  for  moving  the  rail  points 
and  conductor  points  or  switches  on  electric  and  other 
tramways. 

FEARNHEAD.      Apparatus  for  the  manufacture  of 

candles  and  the  like. 
BLODGETT.    Scrap  and  invoice  book. 
VVHELAN.    Safety  locking  devices  for  lifts  or  elevators. 
ALLISON  (Mailer- Jacobs).    Explosive  compounds  and 

the  method    of  manufacturing  same. 
WHITTON.    Legging  tree. 
LHEURE.    Manufacture  of  explosives. 
LHEURE.    Manufacture  of  detonating  tubes  or  the  like 

for  the  use  in  blasting  operations. 
MESSERSCHMIDT.    Device  for  preventing  doors  from 

opening. 
SCHATJB.    Building  stones. 
WELCH.    Railway  signal  or  other  lamps. 
HANSEN.    Driving  gear  for  motor  road  vehicles. 
JARAY.      Re-charging  of  carburetters  for  lamps  or 

other  carburetting  apparatus. 
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271 34    LAYTON.    Pipe  wrenches. 

The  end  of  the  lever  is  bifurcated,  and  carries  two  arms 
or  jaws  A.  one  being  fixed  and  the  longer  one  adjustable 


at  B.    A  chain  is  connected  to  the  bolt,  holding  the 


whole  together,  and  is  passed  round  the  object  to  be  turned, 
while  its  projecting  pins  bed  in  notches  C,  the  two  jaws 
allowing  two  grips  to  be  made  on  an  uneven  surface. 

27181    KADOW.    Die  stocks. 

The  stock  is  provided  with  horizontal  guideways  A,  on 
which  the  dies  slide;  these  dies  are  adjusted  by  the  move- 
ment of  the  plate  B,  which  has  sloping  flanges  G  bedding  in 


corresponding  grooves  in  the  dies,  the  plate  being  clamped 
in  any  position  by  a  screw  D.  A  ratchet  below  is  also 
provided. 

27186    LAKE  (Ingersoll-Sergeant  Drill  Co.).  Drills. 

A  reciprocating  hammer  piston  A  is  provided  to  strike 
the  drill  motive-fluid  ducts  leading  from  the  source  of 
supply  to  both  sides  of  the  piston.  A  rocking  piston  B 
is  also  provided  to  operate  a  pawl  and  ratchet  connection 


between  the  piston  A  and  drill  for  imparting  a  rotary 
motion  to  the  drill,  the  motive  fluid  ducts  leading  to  the 
opposite  sides  of  the  rocking  piston,  the  movement  being 
controlled  by  the  movement  of  the  reciprocating  hammer 
piston. 

27205    HANSEN.    Driving  gear  for  motor  road  vehicles  and 
the  like. 


ing  in  holes  in  a  bearing  ring  A,  which  carries  the  wheel 
hub  on  ball'  bearings  ;  the  driving  shaft  B  ends  in  a  universal 
joint  C  in  one  with  the  internal  cone  of  the  hub. 

27242  CLARKE.  'Metal  fittings  or  furniture  for  window 
blinds. 

27247    JENSEN.    Beam  compasses. 

27259  STRAUSS.  Method  of  producing  or  constructing  con- 
crete piles  or  foundations. 

27262    VERWEY.    Gas  stove. 

27265    HANNAY.    Tie  retainer. 

27276    DURY  &  PIETTE.    Coke  furnaces. 

27377  BANCROFT.  Measuring  mechanism  for  record  strip 
jDerforating  machines.  [Date  applied  for  under  Inter- 
national Convention,  Jan.  30th,  1904.] 

27372  WESTPHAL.  Construction  of  ceilings  or  floors  and 
bricks  or  tiles  for  use  therein.  [Date  applied  for 
under  International  Convention,  Oct.  5th,  1904.] 

27440    CARLSON.    Grinding  mills. 

27445    DAVIS.    Speedometers  or  speed  indicators. 

A  flexible  diaphragm  is  oscillated  within  a  cylinder  by 
a  shaft  driven  from  the  part  of  which  the  speed  is  desired. 
The  top  of  the  cylinder  communicates  through  a  passage 


— If 


27466 


The  hollow  axle  of  the  driving  wheels  ends  in  a  forked 
extension  D  having  a  cone-shaped  pin  on  each  fork,  pivot- 


27564 

27601 

27629 

27725 
27728 

27823 
27824 
27826 
27827 

27836 
27837 
27840 

27851 
27857 


with  the  atmosphere,  and  a  tube  projecting  into  this 
passage  communicates  with  a  liquid  level  indicator,  the 
height  of  which  depends  on  the  variations  in  the  vacuum 
produced  by  the  pump  action. 

LUTTKE,    ARNDT,    &    LOWENGARD.  Flashlight 
cartridges  for  producing  artificial  light  for  photo- 
graphic and  other  purposes. 
COOK.      Folding  chairs.      [Date  applied  for  under 

International  Convention,  December  18th,  1903.] 
MEGILL.    Sheet-registering  devices  for  platen  printing 
presses. 

IMMS.    Locks  or  similar  devices  for  securing  milk  cans 

and  other  articles  to  doors  and  the  like. 
HERTZIG.    Post  hole  augers. 

BOULT  (Alvey-Ferguson  Co.).    Conveyers  or  apparatus 

for  transferring  goods  from  place  to  place. 
GROSS  &  GROSS.    Soles  of  boots  and  shoes. 
RAYMOND  &  ROSS.    Shells  or  tubes. 
ABELL.    Exercising  apparatus  for  children. 
RAYMOND  &  ROSS.    Machines  for  making  shells  or 
tubes. 

JOHNSON.    Counting  machines. 
ROACH.    Removable  artificial  dentures. 
HOBBIES  LTD.  and  JEWSON.      Combined  cramps 


27862 


and  mitre  blocks. 
JOHNSON  (Disston). 
GERSTER,  FREUND 

facture  of  bricks  from  maguesite. 
GARDINER.    Electric  accumulators 


Horse-exercising  apparatus. 
FREUND,  &  IMRE.  Manu- 


Closely-fitting  separators  are  provided  between  the  grids, 
the  separators  consisting  of  a  sheet  of  insulating  material, 
and  a  sheet  of  porous  material  between  it  and  the  positive 
element,  and  a  thin  sheet  of  porous  vegetable  material 
between  the  non-conducting  material  and  the  negative  pole 
gridSj  a  plurality  of  vertical  grooves  being  provided  on 
the  inner  face  of  the  last-named  sheet. 
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27858    KLING.    Brake  actuating  mechanism  for  tramcars  and 
the  like. 

The  winding  spindle  A  and  the  operating  shaft  B  have 
inverted  cones  mounted  on  them,  a  cable  being  connected 
to  the  opposite  ends  of  the  cones,  a  spring  C  being  pro- 


vided to  cause  a  return  movement  after  t he  braking  opera- 
tion and  a  ratchet  and  pawl  to  hold  the  spindle  against 
'•  rotation. 

27865  BLACKMOKE.    Process  of  reducing  aluminium  and 

other  metals. 

27866  LAKE  (Campbell  and  Nichols).    Machines  for  extract- 

.  ing  lasting  tacks. 
27873    THOMPSON  (Bradbrook).    Tubular  rivets  and  studs. 

The  rivets  are  particularly  for  use  as  eyelets,  and  con- 
sist of  a  hollow  barrel  portion,  composed  of  a  relatively 


hard  metal,  and 
anchored  thereto, 
described. 


a  solid  top  of   relatively   soft  metal 
Several  modifications  are  shown  and 


27894    YANDEYELDE.  ■  Manufacture  of  steel. 

In  the  open-hearth  process  the  charge  is  melted  in  cupolas 
which  are  provided  with  one  or  more  receivers  A.  The 
Liquid  cast  iron  flows  into  mixing  collectors  and  then  into 


.ladles,  by  which  it  is  transported  to  the  charging  conduit 
B  of  the  hearth  furnace,  and  introduced  therein  in  deter- 
mined quantities. 

27895    BOHM.    Eeceptacles  for  containing  and  heating-  food 
and  the  like. 

27911    OPSAL  &  MYDLAND.    Preserve  boxes  and  the  like. 
HOLLAND.    Small  arms  and  cartridge  cases  therefor 
BRITISH-AMERICAN  TOBACCO   CO.  LTD.  (Akt.- 
Ges.  Georg  A.  Jasmatzi).      Machinery  for  making 
mouthpieces  and  fitting  the  same  to  cigarette  tubes. 
27919    BERGNER.    Dolls  and  models  of  animali. 
27934    WOLFFE.    Hand  grip  for  physical  exercise. 

DAWES.    Spinning,  twisting,  and  winding  machines. 
GOLLE.    Apparatus  for  mixing  meal  and  the  like. 
HOWELL.    Typewriting-  machines. 
CURIAE.  Toy. 


27912 
27914 


27939 
27988 
27998 
28000 


27903    GARDINER.    Secondary  batteries  and  grids  therefor. 

The  grids  comprise  a  plurality  of  sheets  of  approximately 
pure  lead,  having  small  and  closely-arranged  perforations 
extending  therethrough,  those  of  one  sheet  being  out  of 


register  with  those  of  the  next  adjacent  sheet ;  perforated 
separator  plates  between  the  electrodes  thus  formed  a  lug 
on  each  sheet  extending  above  the  receptacle,  and  a  bolt 
firmly  clamping  the  sheets  forming  the  electrodes. 

28004    SHELLEY.      Method  of  and  apparatus  for  packing 
prunes  and  other  cured  fruits. 

2*005    KRESS.    Steam  drying  attachments  for  steam  boilers 
and  the  like. 


In   the  application  to  water-tube  boilers  the  steam  i> 
delivered  into  the  drum  at  the  lower  part,  and,  after 
striking  baffles  A  passes  to  the  delivery  pipe  through  a 
baffling  arrangement  B,  shown  in  the  detail  view. 
28013    TULKA.    Handle-bar  fastening  for  cycles  and  the  like. 
28035    JOHNSON  (C.  F.  Boehriuger  and  Soehne).  Manufac- 
ture of  camphor  from  isoborneol. 
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28052    HUNER.BEIN.      Decorative    slab    for    inlaid  wood, 

paneling,  and  the  like. 
28056    SZOLLOSY.    Hair  curlers  and  wavers. 
28072    CHAELES  &  WILLIAMS.    Protector  lor  the  points 

of  miners'  picks. 
28081    CANNON  IRON  FOUNDRIES  LTD.  and  ADAMS. 

Lids  for  kettles,  teapots,  and  the  like. 
28103    RUPP.    Device  for  holding  together  loose  sheets  of 

paper. 

28105    KLEINE.  Stoves. 
28112    BENSON.    Tea  pot. 

28123    BIERMANN.    Counting  apparatus  for  electric  current, 

gas,  water,  or  similar  meters. 
281,43    LEWIN    &    BLUMENTHAL.    Manufacture  of  tails 

from  fur. 

28145    MILLS  (Sappey).    Rivets  and  riveting. 

The  rivet  is  in  the  form  of  a  tube  with  one  end  closed 
and  the  other  open,  and  provided  with  longitudinal  slits 
such  that  the  split  part  may  spread  out  when  the  rivet  is 
compressed  in  the  direction  of  its  length,  the  rivet  thus 
filling  the  interior  space  of  the  object  to  which  it  is  fixed. 

28244    PAPE.    Cramps  and  the  like  for  joiners'  use. 

The  boards  to  be  cramped  are  pressed  against  the  block 
A,  and  the  block  B  is  pushed  towards  the  boards  as  far  as 
the  rack  permits.    The  block  B  has  a  link  at  one  side, 


and  a  tooth  engaging  the  rack  at  the  other.    When  the 
boards  are  in  place  the  cramp  above  is  swung  down  on  its 
pivot,  and  by  the  operation  of  the  nozzle  the  boards  are 
•  cramped  together. 

28289    HONE  and  THAMES  IRONWORKS,  SHIPBUILD- 
ING, &  ENGINEERING  CO.  LTD.  Grabs. 

Relates  to  improvements  in  the  grabs  described  in 
specification  No.  20975,  of  1894.  The  discharging  gear 
comprises  one  or  more  pawls  hinged  to  the  sheave  block  A, 
a  balance  weight  being  provided  to  act  in  conjunction  with 


each  of  the  pawls,  and  also  hinged  to  the  sheave  block, 
one  or  more  notches  being  provided  in  the  pin  attached  to 
the  sliding  crosshead,  a  fixed  stop  being  provided  for 
each  of  the  balance  weights. 


28158 

28165 

28201 
28229 
28284 

28480 

28579 

28837 

29056 
29058 


GAREIS  &  GAREIS  (nee  Goodman).      Lifebelts  or 
buoys. 

JAMES     (Monarch    Typewriter    Co.).  Typewriting 

machines. 
WALE.    Folding  chair  carriages. 
BREWER  &  WHARTON.    Razor  guards. 
DE  VILLEPIN.    Acetylene  gas  burners.  [Date  applied 

for  under  International  Convention.  April  2nd,  1904.] 
LEWIS.    Means  for  securing  freight  upon  railway  and 

other  trucks.    [Date  applied  for  under  International 

Convention,  March  3rd,  1904.] 
PALMER.    Pneumatic  tyres.    [Date  applied  for  under 

International  Convention,  Feb.  15th,  1904.] 
HUGUNIN.    Sash  fasteners.    [Date  applied  for  under 

International  Convention,  Feb.  19th,  1904]. 
DITTMAR.    Explosive  or  blasting  compounds. 
RENAULT.    Terminals  for  electric  conductors.  [Date 

applied  for  under  International  Convention,  May 

2nd,  1904.] 


The  terminal  is  constituted  by  a  metal  tube  split 
through  part  of  its  length  to  receive  one  conductor,  and 
secured  in  an  insulating  grooved  disc,  the  end  of  the  other 
conductor  being  held  in  position  between  the  grooved  dis/ 
and  the  metal  tube. 


Complete  Specifications  open   to   Public  Inspection 
before  Acceptance,  undeh  the  Patents  Act,  1901. 


1904. 

24658  FABRIQUE  NATION  ALE  D'ARMES  DE  GUERRE 

SOC.  ANON.    Repeating  rifles. 

24659  FARBIQUE  NATION  ALE  D'ARMES  DE  GUERRE 

SOC.  ANON.    Safety  bolt  for  small  arms. 
26387    MACGAHAN.    Three-phase  ground  detectors. 
28007    CHLEQ.    Paper  or  fabric  moistening  apparatus. 
28584    OOMBEMALE.      Process    and    contrivance    for  the 

purification  of  the  air  of  workshops,  living  rooms, 

and  other  places. 

28613  EYDE.    Process  for  the  production  of  nitrites. 

28614  EYDE.    Process  for  the  production  of  pure  nitrates 

from  a  mixture  of  nitrates  and  nitrites. 
28799    HODGKINSON.    Fluid-pressure  turbines. 

1905. 

136   CONRAD.  Transformers. 

297  CLEMENTS  &  HOSTLER.  House-cleaning  apparatus. 
352    DAVIS    &     CONRAD.      Protective    apparatus  for 

alternating-current  circuits. 
877    SPRUNG.    Braces  or  suspenders. 
923    CONRAD.    Electrical  measuring  instruments. 
937    STURGES.    Gas  stoves. 
935    DEHN.    Measuring  vessels  for  liquids. 
992    CANCELLIERI,  CAPELLETTI,  &  CANTINI.  Stopper 

for  bottles  or  other  receptacles  for  liquids. 
1010    SPEAR.      Turnstile-controlled  ticket  or  check-issuing 

apparatus. 

1037  HUHN.  Metallic  packings  for  piston  rods  and  the  like. 
1045    ROBIN.    Apparatus  for  deadening  mechanical  shocks 

experienced  by  moving  vehicles. 
1079    ALLGEMEINE    ELEKTRICITATS-GES.  Electric 
•    distribution  systems,  applicable  more  especially  to 

systems  employed  in  train  lighting. 
1225    DALCHOW.    Steam  turbines. 

1228    BULLING.      Method  of  consuming  smoke  in  stoves, 

furnaces,  and  the  like. 
1280   LUCAS.    Incandescent  gas  lamps  with  forced  air  supply. 
1305    ROSENGREN.    Automatic  couplings  for  railway  cars. 
1375    MOTZ.    Process  for  manufacturing  pins  with  thin  head 

plates. 

1467    PASTOR  &  BOOM.    Apparatus  for  moving  the  junction 
points  of  tramways,  light  railways,  and  the  like. 


March  10,  1905] 


THE    PRACTICAL  ENGINEER. 


39 


SPECIAL    LOCOMOTIVE  TYPES. 

By  J.  F.  Gaikns. 

V. — Electricity  and  Steam  in  Partnership  for 
Locomotive  Purposes. 

Steam  and  electricity  are  generally  considered  as  rivals, 
as  applied  for  locomotive  purposes  ;  but  there  is  at  least 
one    instance   where   the   two   motive   powers   are  used 


It  was  therefore  resolved  to  introduce  electric  locomo- 
tives fur  hauling  complete  trains,  steam  locomotives  as  well, 
through  the  tunnel,  and  the  first  engine,  built  and  designed 
by  the  General  Electric  Company,  of  Schenectady,  was 
!  supplied  in  189.1,  and  submitted  to  exhaustive  trials.  The 
contract  conditions  were  :  To  haul  15  loaded  passenger  cars 
and  steam  locomotive  at  a  speed  of  35  miles  an  hour,  or 
•"50  loaded  freight  cars  and  locomotive  at    15  miles  per 


Fie.  10.— ELECTRIC  LOCOMOTIVF,!  HAULING   PASSENGER   TRAIN  ON  THE  BALTIMORE  AND  OHIO  RAILROAD. 


amicably  together,  the  one  assisting  the  other,  and  so 
providing  a  satisfactory  solution  for  the  difficulties 
attending  the  working  of  the  particular  section  of  the 
railway  concerned.  This  occurs  on  the  Baltimore  and  Ohio 
Railroad,  in  the  United  States. 

For  many  years  the  working  of  traffic  through  the  I 


hour  on  the  tunnel  grade  of  1  in  120.  Actually  the 
locomotives  worked  for  3|  miles,  and  had  to  negotiate  also, 
with  help  from  the  steam  locomotives,  a  grade  of  1  in  66. 

Fig.  10  illustrates  the  first  electric  locomotive  hauling 
a  heavy  passenger  train  out  of  the  tunnel.  The  locomotive 
is  mounted  on  two  four-wheel  bogies,  and  each  axle  is 


Mi  VHP 


Fig.  11.— NEW  1,800  H.P.   ELECTRIC  LOCOMOTIVE  ON  THE  BALTIMORE  AND  OHIO  RAILROAD. 


tunnel  under  the  river  at  Baltimore,  on  what  is  known  as 
the  Belt  Line,  has  been  a  problem  for  the  authorities,  for 
in  one  direction  the  grade  is  severe  against  heavilydoaded 
trains,  and  as  the  tunnel  is  more  than  a  mile  in  length, 
it  will  readily  be  understood  that  efficient  ventilation  is  a 
serious  matter,  and  not  easily  obtained. 


driven  by  a  motor  wound  for  250  volts,  two  motors  being- 
worked  in  series,  and  the  line  voltage  being  500.  The 
wheel  base  of  the  bogies  is  6  ft.  10  in.  :  length  of  loco- 
motive, 34  ft.  8  in.  ;  height,  14  ft.  3  in. ;  wheels,  62  in. 
diameter ;  and  weight,  in  working  order,  95  tons.  The 
motors  are  of  the  6-pole  gearless  type,  mounted  round  the 
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axles,  and  transmit  rotation  to  the  wheels  by  means  of  a 
specially  constructed  coupling  arrangement,  the  body  of 
the  locomotive  and  motors  being  arranged  on  springs.  The 
overhead  conductors  are  constituted  by  double  Z  bars, 
riveted  to  12  in.  cover  plates,  there  being  a  1  in.  slot 
between  the  bars ;  a  contact  shoe,  2  ft.  long  and  7  in. 
wide,  slides  within  the  conductor  bars,  the  trolley  pole 
passing  through  the  slot.  The  tracks  are  heavily  copper 
bonded  for  the  return,  and  an  additional  cable  is  placed 
between  the  rails,  and  connected  at  intervals  with  the  rails 
to  further  ensure  proper  return.  In  the  ca,b  a  series- 
parallel  controller  is  fitted,  and  there  is  also  an  air  pump, 
operated  by  a  small  electro-motor  for  the  brakes,  whistle, 
etc.  The  locomotive  has  been  tested  at  an  actual  speed 
of  50  miles  per  hour,  but  the  usual  average  is  about  30. 

At  the  trial,  loads  of  up  to  1,500  tons  were  efficiently 
dealt  with,  and  on  one  occasion  a  double-headed  freight 
train,  with  a  local  freight  train  and  locomotive  tacked  on 
behind,  making  a  total  load  of  1,900  tons,  was  hauled. 
Usually,  however,  the  load  is  limited  to  1,000  tons  as  a 
maximum. 

Four  of  these  electric  locomotives  were  eventually 
supplied,  and  until  recently  they  were  able  to  deal 
satisfactorily  with  all  trains,  though  the  arrangements  for 
current  supply  have  been  altered,  a  third-rail  system  being 
installed.  The  grade  is  principally  in  one  direction,  and 
it  is  the  practice  to  use  the  electric  locomotives  in  one 
direction  only,  as  the  steam  locomotives  are  able  to  run 
down  in  the  other  direction  through  the  tunnel  without 
steam.  It  is  also  not  unusual  for  the  steam  locomotives 
to  work  unaided  up  the  incline  with  passenger  trains,  as 
the  speed  is  higher  and  the  loads  lighter  than  with  freight 
trains,  and  the  tunnel  is  not  seriously  fouled  unless  trains 
come  close  together. 

More  recently  these  electric  locomotives  have  been 
somewhat  overpowered,  though,  as  will  be  gathered  from 
the  foregoing,  they  have  a  splendid  record.  But  as  traffic 
increased,  and  larger  steam  locomotives  and  heavier  trains 
became  the  rule,  it  was  decided  to  introdcue  still  more 
powerful  electric  locomotives,  and  as  to  enlarge  a  locomotive 
of  the  design  already  in  use  would  unduly  increase  the 
weight  per  axle,  a  double-unit  design  was  adopted. 

One  of  these  new  engines  is  illustrated  in  fig.  11.  They 
are  capable  of  dealing  with  1,500-ton  trains  in  the  ordinary 
way.  Each  unit  weighs  80  tons,  so  that  there  is  a  total 
weight  on  drivers  of  160  tons,  and  there  are  eight  motors, 
developing  a  total  horse  power  of  1,800.  The  sections  are 
electrically  coupled  on  the  "  Sprague  "  multiple-unit  system, 
and  the  complete  locomotive  is  operated  from  either  part, 
according  to  the  direction  of  travel.  In  case  of  breakdown 
of  one  section,  another  can  be  substituted,  or  either  portion 
can  be  operated  independently  as  a  complete  locomotive. 

Current  is  now  supplied  both  to  the  old  and  the  new 
engines  by  means  of  a  third  conductor  rail,  and  in  con- 
nection with  the  fitting  of  this,  special  track  arrangements, 
owing  to  complications  of  tracks,  points,  etc.,  have  had  to 
be  devised. 

The  double  locomotives  have  not  been  in  service  for 
very  long,  but  so  far  the  reports  of  their  work  are  very 
satisfactory.  The  photographs  illustrating  this  article  have 
been  kindly  supplied  by  the  General  Electric  Company. 


A  huge  anchor  of  extremelv  antiquated  pattern,  probably 
dating  back  to  the  time  of  the  Armada,  which  had  been  hauled 
up  from  the  North  Sea,  was  recently  brought  into  Yarmouth 
by  the  mission  ship  Cholmondeley.  Covered  all  over  from 
stock  to  head  with  barnacles  and  live  oysters,  it  presented  a 
singularly  fossilised  appearance.  It  was  some  14  ft.  long,  with 
flukes  3  ft.  square;  the  shank  was  13  ft.  long,  and  an  immense 
wood  stock  that  had  formerly  been  fixed  to  it  had  completely 
disappeared.  The  weight  was  over  two  tons,  and  its  "  salvage  " 
will  be  of  the  utmost  benefit  to  the  fishermen,  as  it  caused 
enormous  destruction  to  their  trawling  gear. 


THE    LIMITATIONS   OF  STANDARDISATION. 

By  Charles  Hurst. 
There  are  few  questions  concerning  the  policy  of  an 
engineering  establishment  which  call  for  more  careful 
consideration  than  that  of  standardisation,  and  an  error 
of  judgment  on  this  point  may  result  in  considerable 
financial  loss,  as  well  as  injury  to  reputation.  The  great 
danger  in  standardisation  is  prematurity.  In  the  develop- 
ment of  most  machines  there  is  an  experimental  stage,  a 
transition  stage,  and  then  follows  one  in  which  alterations 
are  few  and  of  small  extent,  and  progress  with  the  times 
may  be  kept  up  without  radical  changes  in  design  or 
methods  of  manufacture. 

It  is  in  the  last  named  where  standardisation  is  of  value. 
If  adopted  in  the  earlier  stages  of  development,  its  effects 
are  likely  to  prove  disastrous.  It  is,  however,  by  no  means 
easy  to  say  when  the  proper  time  for  standardisation  has 
arrived.  Each  article  must  be  considered  by  itself,  and 
its  history  carefully  reviewed.  Without  going  too  much 
into  detail,  which  is  beyond  the  purpose  of  a  general  article 
such  as  this,  we  believe  it  will  be  conceded  that  the  present 
is  not  the  time  to  standardise  steam  turbines.  They  are 
obviously  in  a  stage  of  rapid  development,  and  a  standard 
design  would  soon  fall  out  of  date.  On  the  other  hand,  a 
line  of  air  compressors  might  well  be  the  subject  of 
standardisation.  There  is  no  unexplained  phenomena  in 
their  action ;  they  are  of  wide  application  ;  and  the  con- 
ditions necessary  to  secure  successful  operation  are  common 
knowledge.  These  machines  have  been  selected  to  illustrate 
t lie  nature  of  the  considerations  which  must  be  regarded 
before  an  engineering  firm  commits  itself  to  the  manu- 
facture of  an  article  in  large  quantities.  The  second 
danger  which  must  be  guarded  against  is  that  of  retaining 
a  standard  line  of  patterns  until  they  become  out  of  date. 
There  is  always  a  tendency  to  resist  altering  standards, 
and  especially  is  this  the  case  when  the  particular  line  is 
selling  well  and  the  profit  is  reasonable.  In  the  meantime, 
firms  who  are  not  fettered  by  obsolete  standards  or 
templets  are  encouraged  to  make  efforts  to  improve  the 
design,  and  the  result  is  the  standard  line  soon  becomes 
a  second-rate  article.  Undoubtedly  the  proper  attitude  to 
adopt  with  regard  to  standardisation  is  to  look  upon  it 
merely  as  a  means  of  attaining  rapid  and  cheap  production, 
and  not  as  a  system  which  is  binding  in  details.  When 
improvements  suggest  themselves,  and  actual  trial  has 
established  their  value,  the  drawings,  standards,  patterns, 
and  templets  should  be  at  once  altered ;  and  although  such 
a  proceeding  may  seem  costly  at  the  time,  and  scarcely 
worth  the  expense,  it  is  nevertheless  the  wisest  plan  to 
adopt.  It  may  be  said  of  standardisation  as  of  other 
things :  that  it  is  a  good  servant,  but  a  bad  master ;  and 
it  is  only  by  confining  it  to  its  proper  limits  that  the 
advantages  of  the  system  are  to  be  realised. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  March  2nd, 
1904  :— 

Aberdeen.— Second  class:  J.  H.  Stephen,  A.  R.  Reid,  J.  S.  Morrison, 
J.  Tindall,  C.  Key,  G.  S.  Porter. 

Dover. — Second  class  :  J.  A.  Flavin. 

Greenock.  —  First  class  :  J.  Hutchison.  Second  class:  R.  Lochhead, 
J.  C.  S.  Young,  J.  E.  Marshall. 

Hull.—  First  class  :  W.  Gravill.  Second  class  :  S.  J.  Coggins,  T.  E. 
Ellis,  W.  E.  Dickinson,  P.  G.  Bonner. 

London. — First  class  :  H.  Hambleton.  Second  class  :  H.  J.  Brown 
D.  Reese. 

Liverpool—  First  class ;  P.  Sinclair,  R.  P.  Williams,  A.  Davies,  S. 
Brebner.  Second  class :  J.  A.  McCann,  G.  R.  C.  Mugford,  D.  L. 
Swaine,  E.  M.  Williams,  J.  Young. 

North  Shields. — First  class :  O.  R.  Davison.  Second  class :  K.  E. 
Greig,  A.  C.  Hartley. 

Sunderland.—  First  class  :  W.  F.  Dinneen,  A.  Carter,  B.  Meek,  E. 
Landreth,  T.  Anderson.  Second  class  ;  W.  J.  Irvine,  H.  S.  Wilkinson 
T.  Stobbs. 
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BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Explosion  from  the  Main  Boiler  of  a  Steamship, 
due  to  Faulty  Repair  of  a  Crack  in  Furnace. 

No.  1,526.  The  boiler  that  failed  was  of  the  ordinary 
cylindrical  marine  type,  double  ended,  with  six  furnaces. 
The  thiee  forward  furnaces  and  the  centre  after  furnace 
were  of  the  Fox  corrugated  type,  3  ft.  1  in.  internal 
diameter  and  l7/3a  in.  thick,  while  the  two  after-wing  furnaces 
were  of  the  Purves  ribbed  and  grooved  type,  3  ft.  2  in. 
internal  diameter  and  l7/J2  in.  thick.  The  two  spring-loaded 
safety  valves  were  adjusted  for  a  working  pressure  of 
1601b.  per  square  inch.  The  boiler  was  extensively 
repaired  in  1894.  Four  new  furnaces  of  the  Fox  corru- 
gated type  were  fitted  and  all  the  small  tubes  were 
renewed.  In  October,  1902,  a  small  crack  was  observed 
on  the  starboard  side  of  the  port  after  furnace  near  the 
mouth,  and  one  screVed  stud  was  put  in  it.  In  June  1903, 
this  crack  was  found  to  have  extended,  and  a  series  of 
interlocking  studs  were  put  into  it  for  a  distance  of  about 
5  in.  in  a  circumferential  direction.  In  January,  1904, 
a  piece  about  3  ft.  by  1  ft.  2  in.  was  cut  out  of  the  bottom 
part  of  the  lower  end  plate  at  the  after  end  of  the  boiler 
and  a  riveted  patch  fitted.  A  few  combustion-chamber 
stays  and  three  small  tubes  were  also  renewed.  At  this 
time  a  crack  was  discovered  in  the  crown  of  the  port  after 
furnace,  near  the  back  end.  The  crack  was  in  the  furnace 
saddle,  a  little  to  the  port  side,  and  ran  in  a  fore-and-aft 
direction.  Five  interlocking  studs  were  screwed  into  it. 
The  furnace  which  failed  was  one  of  the  original  Purves 
flues. 

The  vessel  is  classed  in  Lloyd's  Register  of  Shipping, 
and  the  boiler  has  been  periodically  inspected  by  the 
surveyors  to  that  society,  the  last  examination  having  been 
made  at  Sunderland  in  January,  1904.  The  superintendent 
engineer  to  the  owners  inspected  the  boiler  as  opportunity 
occurred,  his  last  examination  being  made  on  the  8th  of 
August  last.  The  chief  engineer  of  the  vessel  also  examined 
the  boiler  on  that  day.  The  studs  which  were  blown  out 
were  not  seen  by  anyone  after  the  explosion ;  there  is, 
therefore,  no  direct  evidence  as  to  their  condition.  These 
studs  are  said  to  have  been  f  in.  in  diameter,  screwed 
with  a  Whitworth  thread,  and  from  the  appearance  of  the 
plate  it  is  probable  that  they  had  been  interlocked  about 
\  in.  It  seems  improbable  that  the  extension  of  the  crack 
could  have  loosened  the  studs  to  such  an  extent  that  they 
were  blown  out,  unless  their  threads  had  been  previously 
corroded  by  leakage,  and  there  is,  says  the  commissioner 
to  the  Board  of  Trade,  very  little  doubt  that  such  leakage 
existed  before  the  explosion  occurred.  Chain  studding  is 
a  common  method  of  dealing  with  cracks  in  furnaces,  but 
this  explosion  emphasises  the  fact  that  it  is  not  a  satis- 
factory method,  and  should  not  be  regarded  as  a  permanent 
repair,  especially  when  the  cracks  are  situated,  as  this 
one  Mas,  in  a  part  of  the  furnace  which  was  continually 
subject  to  the  impact  of  flame. 


Explosion  from  a  Main  Steam  Pipe  on  Board,  a 
Steamship,  due  to  Stresses  set  up  by  the  Engine 
Racing. 

No.  1,527.  This  explosion  took  place  on  October  6th, 
1904,  while  the  vessel  was  on  a  voyage  from  Hamburg  to 
Methil.  The  pipe  that  failed  extended  from  the  stop  valve 
on  the  steam  dome  to  the  steam-regulating  valve,  as  shown 
on  sketch,  and  was  about  8  ft.  6  in.  long.  It  was  5  in. 
internal  diameter,  and  was  made  of  solid-drawn  copper, 
|  No.  8  standard  wire  gauge,  or  16  in.  thick.  It  was  fitted 
with  flanges  brazed  in  the  usual  way.  The  vessel  is  classed 
with  Lloyd's  Register  of  Shipping,  and  the  machinery, 
including  the  main  steam  pipe,  is  subject  to  periodical 
inspection  by  the  surveyors  to  that  society.    On  the  5th 


October  last,  about  11  p.m.,  leakage  was  observed  at  the 
neck  of  the  flange  by  which  the  pipe  was  attached  bo  the 
steam-regulating  valve,  and  the  pipe  was  found  to  be 
cracked.  The  crack  is  stated  to  have  then  been  about  1  in. 
long,  and  it  gradually  extended  in  a  circumferential 
direction,  until,  at  6  a.m.  on  the  following  morning,  it  was 


Report  No.  1527. 

2 £  in.  long,  and  the  escape  of  steam  was  so  alarming  that 
it  was  not  considered  prudent  to  run  the  engines  any  longer. 
The  explosion  appears  to  have  been  due  to  the  stresses 
set  up  by  the  heavy  racing  of  the  engines  while  the  vessel 
was  in  ballast.  The  pipe  was  not  sufficiently  elastic  to 
take  up  these  stresses  without  injury  to  the  material,  and 
it  eventually  failed,  as  described. 


Explosion  from  a  Vertical  Boiler,  due  to  Grooving 
of  the  Uptake  Tuba. 

No.  1,528.  The  boiler  was  of  the  ordinary  vertical  type, 
with  an  internal  firebox,  fitted  with  one  cross  tube  and  a 
central  uptake.  It  was  made  throughout  of  iron,  and  was 
7  ft.  high  and  3  ft.  6  in.  mean  diameter.  The  firebox  was 
3  ft.  6  in.  high  and  3  ft.  mean  diameter,  made  from  one 
plate,  worked  out  at  its  bottom  edge  to  join  the  shell,  and 
the  crown  formed  of  one  plate  was  dished  and  flanged  in 
the  same  manner  as  the  crown  of  the  shell.  The  cross  tube 
6Jin.  diameter,  was  welded  longitudinally,  and  also  at  the 
ends,  to  the  firebox  plate.  The  uptake,  9  in.  diameter,  was 
welded  longitudinally,  flanged  at  the  bottom  for  attachment 
to  the  crown  of  the  firebox,  and  attached  to  the  crown  of 
the  shell  by  an  external  flanged  ring.  The  explosion  was 
caused  by  the  boiler  being  worked  at  a  greater  pressure 
than  it  could  withstand.  Its  weakness  arose  from  the 
defective  and  worn-out  condition  of  the  uptake,  the  root 
of  the  flange  by  which  this  was  attached  to  the  crown  of 
the  firebox  being  deeply  grooved  circumferentially  and  the 
uptake  generally  corroded.  The  crown  of  the  firebox  was 
also  in  a  very  defective  condition,  owing  to  pitting  and 
general  corrosion,  and  there  was  circumferential  grooving 
at  the  turn  of  the  flange  at  its  outer  edge. 

The  engineer  surveyor-in-chief  observes  on  this  case  as 
follows :  "  This  is  another  instance  of  the  explosion  of  a 
vertical  boiler  due  to  grooving  at  the  bottom  of  the  uptake 
tube.  The  owners  appear  to  have  been  labouring  men, 
with  no  technical  knowledge  of  boilers,  but  on  observing 
leakage  from  this  part  they  wrote  to  the  firm  from  whom 
they  bought  the  boiler,  and  who  are  said  to  be  mechanical 
engineers  and  merchants,  to  send  a  man  to  repair  it.  The 
man  sent,  who  is  described  as  a  boiler  maker,  considered 
that  the  best  way  to  stop  the  leak  was  by  fitting  copper 
covering  strips,  and  apparently  he  did  not  even  do  this 
work  in  a  satisfactory  manner.  Not  only  was  the  method 
adopted  most  unmechanical,  and  not  at  all  likely  to  be 
efficient,  but  the  vital  point  that  the  uptake  tube  was  the 
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only  support  for  the  top  of  the  firehox  was  overlooked. 
It  is  indeed  difficult  to  understand  how  anyone  having  a 
mechanical  training  could  have  displayed  so  much  mental 
unfitness  for  the  work  he  was  sent  to  perform,  and  the 
responsibility  for  this  clearly  rests  either  with  him  or  with 
those  who  employed  him,  presuming  that  the  latter  knew 
of  his  inability  to  undertake  such  important  repairs. 


WATER  TURBINES. 

[Specially  Contributed.] 

II. — Axial-flow  Imfuise  Turbives. 

In  this  turbine  the  flow  is  parallel  to  the  shaft  ;  the  wheel 
is  usually  horizontal,  but  occ  sioually  vertical.  In  the 
diagram  the  upper  portion  is  the  fixed  ring  of  guide  blades, 
and  lower  portion  is  the  wheel.  If  A 15  =  the^  initial 
velocity  of  the  water  =  V,  and  C  B  =  the  velocity  of  the 
wheel  =  i',  then  the  velocity  of  the  water  relatively  to  the 
wheel  =  AC,  this  being  the  resultant  of  V  and  v ;  C  E  = 
AC  =  relative  velocity  of  discharge;  CD,  the  resultant  of 
v  and  C  E,  is  the  absolute  velocity  of  discharge  -  the  un- 
utilised velocity.  The  angle  ft  is  the  inclination  of  a  tangent 
to  the  tip  of  a  guide  blade,  and  0  to  a  bucket.  The  effective 
velocities  are  evidently  the  horizontal  components  F  C  and 
E  G ;  the  effective  striking  velocity  F  C  =  V  cos  {3  -  i< ; 
the  effective  discharging  velocity  E  G 

=  cos  0  J(V  cos  ft  -  vf  +  (V  cos  00  -  ftf ; 

both  of  these  quantities  are  most  easily  found  by  diagram. 

If  V!  =  effective  striking  velocity  F  C,  i\  =  effective 
discharging  velocity  E  G,  and  w  —  pounds  of  water  per 
second,  as  before ;  then,  turning  pressure  on  wheel,  pounds 

_  w  {%  +  »,) 

and  foot-pounds  per  second 

=  w  (V,  +  v.)  v 
9 

The  available  energy  in  the  water  being 

W: 

the  efficiency 

_  2  (\\  +  Vl)  v. 

_  :    fi  > 

or,  estimating  the  efficiency  from  the  energy  wasted,  C  D  is 
the  velocity  of  discharge  relatively  to  a  fixed  point' (i.e.,  the 
waste  velocity) ;  putting  s  =  C  D,  then  efficiency 

V-  —  a2 

y-  ' 

The  two  preceding  formula;  give  the  efficiency  for  any  speed 
of  wheel  ;  the  efficiency  at  the  best  speed 

=  0*5    1  +  cos  e. 

The  angle  of  the  guide  blades  ft  does  not  affect  the  efficiency 
in  an  ordinary  case  if  it  does  not  exceed  45  deg.  The 
larger  the  angle  ftj  the  higher  the  best  speed ;  and  the  larger 
the  angle  8,  the  lower  the  best  speed.  If  ft  is  large 
the  horizontal  component  of  V  is  small ;  and  as  the  speed  is 
at  the  same  time  increased,  the  striking  velocity  is  much 
reduced,  and  consequently  the  greater  part  of  the  pressure 
on  the  wheel  is  due  to  reaction.  If  ft  is  45  deg.  and  0  is 
very  small,  the  best  speed  is  equal  to  the  horizontal  component 
of  V ;  so  there  is  no  impulse,  and  the  whole  of  the  power  is 
derived  from  the  reaction  of  the  water  leaving  the  wheel. 
The  best  speed  is  that  at  which  the  horizontal  component 
of  the  discharging  velocity  is  equal  to  the  speed  of  the  wheel, 
E  G  =  C  B,  as  then  the  water  has  no  horizontal  velocity 
remaining  relatively  to  a  fixed  point ;  when  this  condition  is 
fulfilled  the  line  C  D  will  be  vertical ;  the  best  speed  of  wheel 


=  v  =  0-5  cos  ft  V  to  0-7  V,  being  usually  about  0-6  V. 
When  the  head  is  small  it  is  necessary  to  make  a  correction 
for  the  extra  head  due  to  the  depth  of  the  wheel;  as  V  = 
velocity  of  water  issuing  from  guides,  the  head  corresponding 
is  measured  to  the  under  side  of  the  guides.  If  //  =  head 
and  d  =  depth  of  wheel,  both  in  feet,  then  the  head  on  the 
under  side  of  the  wheel  =  h  +  d,  so  the  velocity  of  the 
discharging  water  is  increased.  The  line  C  E  should  be 
lengthened  by  an  amount 

=  (8-05  Jh  +  4)  -  (8-05  Jh). 

There  is  some  loss  due  to  different  portions  of  the  wheel 
running  at  different  speeds  ;  if  the  centres  of  the  vanes  are 
moving  wit'i  the  correct  velocity,  then  the  outer  portions 
are  running  too  fast  and  the  inner  portions  too  slow ;  the 
loss  is  usually  very  small,  and  generally  negligible.  The 
effective  area  of  the  guide  passages  is  that  part  at  right 
angles  to  the  direction  of  flow  =  area  of  annular  ring  x 
sine  ft ;  as  the  velocity  of  flow  through  the  wheel  passages 
(C  E)  is  less  than  the  velocity  through  the  guides,  being 


usually  about  one-half,  it  is  evident  that  the  area  of  the 
wheel  passages  must  be  about  twice  the  area  of  the  guides. 
Up  to  45  deg.  the  sine  is  nearly  proportionate  to  the  number 
of  degrees;  so  if  6  -  2  ft  the  above  condition  is  fulfilled  ; 
or  the  radial  breadth  of  the  under  side  of  the  wheel  vanes 
may  be  made  twice  the  radial  breadth  of  the  guides,  and  0 
and  ft  alike  ;  usually  the  extra  area  is  obtained  by  a  partial 
increase  of  both  angle  and  breadth.  The  area  of  the  wheel 
passages  should  be  such  that  they  are  never  quite  filled. 
When  the  wheel  vanes  are  made  broader  at  the  bottom  than 
at  the  top,  the  extra  breadth  should  preferably  be  on  the 
outer  side  entirely. 

h  =  effective  head,  feet ; 
C  =  cubic  of  water  available  per  minute  ; 
D  =  mean  diameter  of  wheel,  inches ; 
n  =  ratio  of  D  to  radial  breadth  of  guide  passages, 
varying  from  S  to  12. 

/  C  n 

D  =  /— — q—jt — =    (full  admission). 
J  sin  ft  10  Jh  y 
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lte volutions  per  minute  =  9C0  ^  about. 
1  D 

It'  the  speed  of  revolution  is  too  high,  it  can  be  reduced  by 
increasing  n.  and  consequently  D. 

Depth  of  wheel  or  guides  —  about  j 

Pitch  of  guides  —  to  5.  • 
14  22 

pitch  of  wheel  vanes  usually  rather  more. 

The  smaller  6  is  the  higher  will  be  the  hydraulic  efficiency, 
but  the  larger  will  be  the  wheel,  and  consequently  the  higher 
the  cost. 


LITERATURE. 

"  A  Pocket  Book  of  Marine  Engineering  Rules  and  Tables 
for  the  use  of  Marine  Engineers,  Naval  Architects, 
and  others  engaged  in  the  Design  and  Construction  of 
Marine  Machinery,  Naval  and  Mercantile."    By  A.  E. 
Seaton,   M.I.C.E.,  M.I.M.E.,   M.I.N.A.,   and   H.  M. 
Rounthwaite,   M.I.M.E.,   M.I.N.A.      Eight  Edition. 
Revised  and  enlarged.    Price  8s.  6d.    London  :  Chas. 
Griffin  and  Company  Limited.  (1905.) 
This  well-known  pocket  book  has  been  again  thoroughly 
overhauled  and  brought  up  to  date,  all  recent  additions  and 
alterations  to  the  rules  of  the  Board  of  Trade,  Lloyd's 
Registry,  Bureau  Veritas,   and  the  British  Corporation 
having  been  included.    Other  additions  have  been  made 
in  rules  and  data  to  render  them  more  useful,  and  in  some 
cases  formulae  have  been  made  more  definite.   New  formulae 
and  tables  relating  to  the  speed  of  ships  to  be  found  in 
the  new  edition  should  prove  useful  in  determining  horse 
power  necessary  for  the  speed  of  all  kinds  of  steam  vessels. 


"  The  Progress  of  the  German  Working  Classes  in  the  last 
Quarter  of  a  Century."  By  W.  J.  Ashley.  London  : 
Longmans,  Green,  and  Co.,  39,  Paternoster  Row,  E.C. 
The  book  is  a  very  able  collection  of  evidence,  giving  a 
comparison  between  the  "  living  status  "  of  the  working 
classes  of  England  and  Germany.  The  object  of  the  author 
has  been  to  "  clear  the  air  "  in  the  fiscal  controversy,  and 
he  appears  to  some  extent  to  attribute  the  favourable 
conditions  of  the  Germans  to  their  policy.  He  makes  the 
following  significant  remark:  "Whatever  may  be  the 
comparative  position  of  the  two  countries,  Germany  has 
actually  witnessed  a  great  advance  in  the  well-being  of  the 
masses  of  her  people  within  the  last  quarter  of  a  century — 
a  period  during  which  she  has  also  been  pursuing  a  policy 
of  Protection."  The  author  is  by  no  means  an  enthusiast 
for  Protection,  his  efforts  being  simply  to  state  the  case, 
and  the  conclusion  follows,  for  he  says,  "  Nor  do  I  main- 
tain that  the  tariff  measures  of  Germany  are  necessarily 
appropriate  for  Great  Britain."  The  circumstances  with 
regard  to  England  differ  entirely  from  those  of  Germany 
in  so  many  particulars,  and  if  Protection  may  be  considered 
necessary  for  her,  it  is  on  quite  another  basis  to  that  of 
Germany.  To  a  large  extent  the  rapid  improvement  in 
the  conditions  of  our  Teutonic  competitors  is  attributed  to 
the  efforts  of  their  social  reformers.  In  making  com- 
parisons between  England  and  Germany,  the  author 
constantly  reminds  his  readers  of  the  many  considerations 
that  are  necessary  when  dealing  with  statistics,  as  the 
environment  of  the  workers  is  dissimilar.  Taking  a  rough 
survey,  it  would  appear  that  from  almost  all  standpoints 
the  German  workmaia  has  the  advantage ;  he  is  more 
industrious,  simple  in  habits,  and  his  wife,  if  anything, 
spends  less  on  her  purchases  and  buys  more  with  her 
money.  The  housing  conditions  are, -if  anything,  superior, 
and  a  table  given  of  the  "  Expectation  of  Life  at  various 
Ages  "  distinctly  favours  the  Germans.    The  author  points 


out  that  there  is  in  Germany  a  large  agricultural  peasant 
class,  such  as  does  not  exist  in  England.  Besides  numerous 
statistical  tables,  there  are  a  number  of  diagrams  and 
charts.  Some  significant  figures  are  given  of  workmen's 
insurance,  which  is  compulsory  in  Germany,  and  of  the 
increase  in  savings-bank  deposits.  The  recent  depression 
and  its  disappearance  are  well  considered  as  regards  the 
chief  industries,  and  a  concluding  chapter  or,  appendix  is 
given  concerning  the  consumption  of  horse  flesh,  which 
forms  no  inconsiderable  portion  of  meat  diet  in  some 
districts.  The  author  is  to  be  congratulated  on  the  efforts 
he  has  displayed  in  collecting  together  so  much  valuable 
matter  and  food  for  thought,  and  we  consider  the  book 
well  worth  perusal  bv  all  classes,  whatever  fiscal  ideas  they 
hold. 


"  Twentieth  Century  Handbook  for  Engineers  and  Electri- 
cians; with  Questions  and  Answers."  By  C.  F. 
Swingle,  H.  C.  Horstmann,  and  V.  H.  Tousley. 
Chicago  :  F.  J.  Drake  and  Company. 
Although  bound  up  and  intendled  as  a  pocket  book,  it  is 
really  a  text  book,  containing  some  500  pages,  of  which 
about  300  deal  with  engineering  matter,  and  the  remainder 
electrical  subjects.  The  engineering  portion  treats  of  the 
operation  of  steam  engines,  boilers,  and  accessories  to  such, 
giving  details  of  a  technical  character  to  enable  an  engineer 
to  ascertain  that  he  is  working  his  plant  under  their  best 
and  economical  conditions.  Several  types  of  boilers 
are  described,  the  proper  method  of  setting  in 
brickwork,  varieties  of  valves,  pumps,  boiler  operation, 
and  evaporation  tests  come  in  for  a  large  share  of  attention, 
and,  not  the  least  important  to  the  engineer,  the  correct 
setting  of  valves,  for  which  a  number  of  diagrams  are 
given,  the  concluding  portion  of  this  section  dealing  exhaus- 
tively with  the  indicator  and  its  diagrams.  In  the  electrical 
section  we  find  some  practical  remarks  on  the  units  of 
electrical  measurements,  the  calculation  of  wires  for  instal- 
lation work,  the  principle  of  the  dynamical  production  of 
electricity,  and  the  operation  of  dynamos.  Although  not 
now  much  used  in  this  country,  there  are  particulars  of 
several  open-circuit  high-potential  machines.  We  find, 
however,  much  instructive  information  concerning  meters 
and  their  principle  of  action,  and  practical  notes  on  arc 
lamps,  incandescent  lamps,  photometry,  and  storage 
batteries.  The  book  is  well  indexed,  and  should  prove  of 
special  use  to  the  engineer  in  charge  of  steam  and  electrical 
machinery. 


"  Modern  Engines  and  Power  Generators."  By  Rankin 
Kennedy,  C.E.  Volume  IV.  London :  The  Caxton 
Publishing  Company,  81-86,  Chancery  Lane,  W.C. 

We  have  before  us  the  fourth  volume  of  this  useful 
descriptive  series,  and  find  that  reciprocating  steam  engines 
of  numerous  designs  are  very  exhaustively  dealt  with.  The 
author,  however,  is  not  unmindful  of  the  unmistakable 
signs,  which  are  beginning  to  show  themselves,  that  the 
steam  engine  is  being  fast  hunted  out  of  the  field  by  the 
rapid  substitution  of  the  steam  turbine  for  many  power 
purposes,  and  that  gas  and  oil  engines  are  on  a  similar 
mission.  The  fact,  however,  that  it  will  take  many  years 
before  the  reciprocating  engine  is  buried  is  sufficient  to 
justify  the  author  in  producing  the  present  work.  There 
are  four  chapters,  and  in  the  first  is  given  an  elementary 
review  of  steam  engines,  wherein  the  chief  features  and 
characteristics  of  modern  types  are  discussed.  Chapter  II. 
is  confined  to  the  several  parts  and  accessories.  These 
constitute  the  arrangement  of  cylinder  and  piston,  typical 
packings  and  junk  rings,  metallic  packings  for  piston  rods 
and  details  of  crossheads,  valves,  link  motions,  cut-off  and 
governing  gears.  In  accessories  we  see  good  descriptions 
of  various  condensers,  cooling  towers,  feed  pumps,  econo- 
mises, gauges,  planimeters,  and  methods  for  testing  flue 
gases,  and  particulars  of  the  Weiss  counter-current  con- 
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denser.  In  Chapter  111.  are  given  some  further  appartus 
which  are  equally  accessory  to  the  boiler  as  the  steam 
engine.  These  comprise  separators,  evaporators,  super- 
heaters, water  softeners,  and  expansion  joints.  Several 
centrifugal  water  separators  are  shown,  as  also  of  the 
float  steam  trap,  with  particulars  of  the  steam  loop,  which 
acts  on  the  syphon  principle.  Then  follow  evaporator 
condensers,  with  examples,  reducing  valves  and  feed 
heaters.  Descriptions"  are  given  of  separately  heated  super- 
heaters, and  of  the  more  common  type  placed  in  the  boiler 
flues,  reference  being  made  to  the  Babcock  and  Wilcox  and 
the  Watkinson  type,  that  used  by  the  Central  Marine 
Engineering  Company,  the  .Stirling  Boiler  Company,  and 
its  adaptation  to  locomotives.  Water  softeners  of  several 
makes  are  illustrated,  and  some  examples  of  expansion 
joints  conclude  the  chapter.  The  concluding  chapter  gives 
types  of  high-speed  pumping  engines,  as  at  the  East  London 
Water  Works  ;  also  those  by  several  well-known  makers.  An 
example  of  a  screw  pumping  is  shown  and  a  modern  design 
of  an  old  type  of  mine  pumping  engine.  The  Reavell  air 
compressor  and  a  quarter-crank  blowing  engine  by 
Richardson,  Westgarth,  and  Company  are  given.  Types  of 
slow-speed  mill  engines,  with  slide,  drop,  and  Corliss  valves, 
and  a  reference  to  two  types  of  high-speed  engines,  conclude 
this  volume.  This  volume  is  characteristic  of  the  author, 
for  what  he  does  give  us  is  good,  useful,  and  sound,  and 
the  number  now  before  us  holds  its  place  with  the  preceding 
volumes. 


"  Motors  and  Motoring."  By  H.  J.  Spooner.  London  : 
T.  C.  and  E.  C.  Jack,  34,  Henrietta  Street,  W.C.,  and 
Edinburgh. 

A  practical  work  that  should  be  in  the  hands  of  every 
motor  man,  whether  owner,  chauffeur,  or  handy  man.  The 
endeavour  has  been  to  give  beginners  an  insight  into  the 
mechanics  of  motoring.  Details  of  the  mechanism  are 
explained  in  clear  non-technical  language.  All  the  chief 
and  vital  parts  of  a  motor  car  are  well  brought  out,  and 
these  are  assisted  by  a  number  of  diagrams,  especially 
drawn  for  clearness.  Without  entering  into  further  details, 
we  can  say  that  this  book  is  the  best  shillingsworth  we 
know  of  on  the  subject. 


Books  Received. 
"Applied  Mechanics  and  Mechanical  Engineering."  By 
Andrew  Jamieson.   Vol.  II.  Fourth  Edition.  Revised 
and  enlarged.    London:  Charles  Griffin  and  Company 
Limited,  Exeter  Street,  Strand,  W. 

"  Constructional  Steelwork."  By  A.  W.  Earnsworth. 
London  :  Charles  Griffin  and  Company  Limited,  Exeter 
Street,  Strand. 

"  The  Insulation  of  Electric  Machines."  By  H.  W.  Turner 
and  H.  M.  Hobart,  London  :  Whittaker  and  Company, 
2,  White  Hart  Street,  Paternoster  Square,  E.C. 

"  Official  Gazette  of  the  United  States  Patent  Office."  Vol. 
CXIV,  No.  8.  Washington:  Published  by  authority 
of  Congress. 


The  Simplon  Tunnel  Contract. — By  piercing  the  Simplon 
Tunnel,  the  work  on  which  was  begun  in  August,  1898,  and  thus 
connecting  the  Swiss  with  the  Italian  side,  the  contractors, 
Messrs.  Brandt  Brandau  and  Company,  of  Hamburg,  have 
accomplished  a  remai-kable  feat  in  the  face  of  the  greatest 
difficulty.  According  to  their  contract  they  were  to  receive 
the  sum  of  ,£3,120,000;  but  it  was  stipulated  that  the  principal 
tunnel  should  be  completed  and  ready  for  traffic  by  1st  May, 
1905.  The  contractors,  therefore,  have  only  two  mouths  before 
them  to  put  the  tunnel  in  working  order;  but  this,  of  course, 
is  an  impossibility.  The  tunnel  is  by  far  the  longest  in  the 
world,  for,  from  end  to  end,  it  measures  12  miles  458  yards. 
The  next  longest  is  the  St.  Gothard,  which  is  9  miles  564  yards 
long.  J 


Barrow-in-Furness.— In  the  slips  at  Vickers,  Sons,  and 
Maxim,  work  is  proceeding  very  rapidly,  and  Vickers  are  trying 
to  get  their  shipbuilding  berths  free  in  momentary  expectation 
of  large  new  orders  for  foreign  battleships.  It  is  expected  at 
the  present  time  that  the  Japanese  battleship  Katori  will  be 
ready  for  launching  about  the  middle  of  June,  or  less  than 
18  months  from  receipt  of  order.  Barrow  will  be,  of  course, 
"  en  fete  "  on  that  occasion.  H.M.S.  Natal  (first-class  cruiser) 
will  be  launched  next  October.  The  scout  Skirmisher,  which 
Vickers  had  been  keeping  back  pending  the  trials  of  the  sister 
ship  the  Sentinel,  is  now  being  pushed  on.  The  Admiralty 
gave  the  builders  a  free  hand  in  the  design  of  these  ships, 
stipulating  only  for  certain  performances.  We  do  not  view 
this  method  with  the  approbation  some  have,  expressed.  We 
think  the  Admiralty  experts  would  have  been  better  advised  had 
they  evolved  a  set  of  designs,  either  from  their  own  calculations 
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or  from  competitive  designs  submitted  by  shipbuilders.  They 
would  then  have  secured  the  same  meritorious  performances  of 
the  Sentinel,  with  the  additional  advantage  that  the  ships  would 
have  been  duplicates  of  each  other,  and  it  would  not  have  been 
necessary  to  carry  such  a  heavy  stock  of  spare  parts  at  the 
naval  bases,  for  there  are  four  firms  building  two  scouts  each; 
Messrs.  Armstrong,  Whitworth,  and  Company,  Fairfield  Com- 
pany, Cammel,  Laird  and  Company,  and  Vickers,  Sons,  and 
Maxim.  In  the  trials  of  the  Sentinel  it  is  interesting  to  note 
the  relation  between  horse  power  and  speed.  At  quarter  power 
a  srjeed  of  19  knots  was  obtained,  but  it  took  the  remaining 
three-quarter  power  to  get  the  remaining  6£  knots,  25'24 
knots  at  full  power,  17,500  H.P.  The  curve  shows  this 
relation,  and  it  will  be  noticed  how  steerj  it  gets,  showing  what 
a  heavy  increase  of  horse  power  we  need  to  get  even  a  knot  extra 
after  a  certain  critical  speed  is  passed. 

Clyde- — While  the  phenomenal  increase  of  orders  for  new 
vessels  experienced  on  the  Clyde  during  the  month,  of  January 
could  not  be  expected  to  be  maintained,  on  the  whole  February 
has  added  quite  an  average  month's  orders  to  the  work  on  hand, 
while  the  tonnage  launched  is  within  250  tons  of  the  high-water 
mark  of  the  past  ten  years,  1903  being  the  premier  year  of  the 
decade.  The  contracts  closed  for  the  month  make  a  grand  total 
of  over  46,000  tons.  One  good  feature  of  the  month's  orders 
is,  that  there  is  a  pretty  fair  percentage  of  the  better  and 
superior  class  of  vessels  in  the  list,  so  that  kindred  tradesmen 
dependent  on  the  shipbuilders  have  something  more  to  look 
forward  to  than  they  could  possibly  get  in  the  same  tonnage  of 
mostly  cargo-carrying  vessels.  The  launches  for  the  month  are 
not  numerically  large,  the  great  weight  of  the  Carmania 
accounting  for  nearly  three-sevenths  of  the  gross  tonnage 
launched.  The  launch  of  this  magnificent  ship  by  Messrs.  John 
Brown  and  Company  Limited,  Clydebank,  may  be  said  to  mark 
the  first  stage  in  the  application  of  the  steam  turbine  to 
maritime  propulsion  on  an  extensive  scale.  It  will  be  remembered 
that  this  is  one  of  the  Government  subsidised  boats,  built  i,o 
the  order  of  the  Cunard  Company,  and  sister  ship  to  the 
Caronia,  built  by  the  same  firm,  for  the  same  owners,  with  this 
notable  exception,  that  the  Caronia  is  engined  in  the  ordinary 
reciprocating  methods,  so  that  when  both  are  fairly  settled  down 
to  their  work,  full  and  exhaustive  comparisons  will  be  obtained 
as  to  the  relative  value  of  the  two  methods  of  propulsion.  In 
other  words  it  may  be  said  the  turbine  engine  as  a  marine 
motor,  will  then  be  put  to  a  final  test,  and  it  is  to  be  hoped 
that  the  great  expectations  entertained  may  be  amply  fulfilled. 
To  maintain  the  high  vacuum  desirable  in  the  turbine  machinery  to 
obtain  the  fullest  economy,  the  condensing  surface  will  in  the 
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Carmania  be  32,400  square  feet,  as  against  27,000  in  the  Caronia, 
and  the  capacity  of  centrifugal  pumps  will  be  50  per  cent  more 
than  in  the  Caronia.  The  Grangemouth  and  Greenock  Dock- 
yard Co.,  Greenock,  launched  the  steel  screw  steamer  Gretavale, 
to  the  order  of  Messrs.  Crawford,  Barr,  and  Company,  Glasgow, 
of  3,100  tons,  with  a  carrying  capacity  on  a  light  draught  of 
5,400  tons.  She  has  triple-expansion  engiues  by  Kincaid  and  Co., 
Greenock.  John  Brown  and  Company,  Clydebank,  had  also  a 
river  paddle  steamer  of  600  tons  for  excursion  traffic  in  the 
Bristol  Channel,  to  carry  1,400  passengers,  with  engines  of 
3,200  I. H. P.,  and  guaranteed  to  a  speed  of  19^  knots.  She  was 
named  Gwalia.  Messrs.  David  W.  Henderson  and  Company, 
Partick,  launched  the  steamship  Craighall,  to  the  order  of 
Messrs.  Biggart  and  Fulton,  Govan.  The  builders  also  supply 
the  machinery.  Her  dimensions  are  380  ft.  by  50  ft.  by 
28  ft.  8in.  moulded,  with  a  gross  tonnage  of  4,500  tons. 
Messrs.  Russell  and  Company,  Port  Glasgow,  launched  a 
steamer  to  order  of  Messrs.  Marshall  and  W.  L.  Dobbie,  Glas- 
gow, named  the  Earl  of  Carrick,  tonnage  3,800,  with  a  dead- 
weight carrying  capacity  of  6,550  tons,  on  Board  of  Trade 
summer  freeboard,  class  100  Al  at  Lloyd's.  She  was  engined  by 
Messrs.  Rankin  and  Blackmore,  Greenock,  and  her  cylinders  are 
25  in.,  41  in.,  67  in.,  by  43  in.  stroke.  Messrs.  Russell  also 
launched  the  River  Clyde,  of  3,800  tons,  for  Messrs.  Ormond, 
Cook,  and  Company,  Glasgow.  Messrs.  Charles  Connell  and 
Company  Limited,  Whiteinch,  launched  the  steel  steamship 
Glenaffric,  to  order  of  Messrs.  James  Gardiner  and  Company, 
Glasgow,  sister  ship  to  the  Glenelg  launched  by  the  same  firm 
in  September  last,  and  also  of  the  Glenlee,  launched  in  October 
last  by  the  Scotts  S.  and  E.  Company,  for  the  same  owners. 
Her  gross  tonnage  is  about  4,200  tons.  Messrs.  Ferguson 
Brothers,  Port  Glasgow,  launched  the  self-propelling  hopper 
dredger  Sisyphus,  complete  with  steam  up,  ready  for  starting 
work.  She  has  been  specially  designed  for  dredging  the  several 
harbours  in  Ireland,  controlled  by  the  Public  Works  Depart- 
ment. Her  build  and  equipment  is  of  the  most  modern  type. 
Messrs.  Fleming  and  Ferguson  launched  a  steamship,  No.  336,  of 
500  tons  register,  for  India.  The  Osprey  of  300  tons,  from  the 
yard  of  Messrs.  McMillan  and  Son,  Dumbarton,  to  order  of  Mr. 
H.  Flinn,  Liverpool.  Messrs.  A.  and  J.  Inglis  launched  a 
West  Highland  coasting  steamer,  the  Pioneer,  an  addition  to 
Messrs.  McBrayne's  fleet.  She  is  beautifully  fitted  up,  and 
should  be  a  favourite  with  holiday  makers  on  the  West  Coast 
Isles  of  Scotland.  The  foregoing  are  the  principal  craft  com- 
mitted to  their  natural  element  for  February,  and  should  make  a 
good  addition  to  our  mercantile  marine,  totalling  up  to  quite 
42,500  tons. 

Dundee- — Work  about  the  yards  is  fairly  plentiful  and  a 
large  number  are  employed  both  in  new  and  repair  work.  There 
is  one  new  order,  and  an  extensive  one,  booked  by  the  Caledon 
Company.  It  is  one  from  M'Langlands  and  Sons,  of  the 
Princess  Line,  for  a  new  cargo  and  passenger  steamer  for  the 
firm's  well-known  coast  trade.  The  local  whalers  are  also  being 
fitted  out  for  the  season's  venture,  and  an  addition  has  been 
made  to  the  fleet  in  the  acquisition  of  the  Morning,  a  vessel 
originally  a  Swedish  sealer,  and  afterwards  taking  part  in  the 
Antarctic  relief  expedition,  along  with  the  Lirra  Nova,  which  got 
the  Discovery  out  of  the  ice.  This  month  Messrs.  Gourlay, 
Brothers,  and  Company  launched  from  their  Camperdown  yard, 
the  first  of  two  duplicate  vessels  fo  rthe  Den  Line,  built  to  the 
order  of  Chas.  Baird  and  Son.  The  vessel,  which  is  named  the 
Den  of  Kelly,  is  a  finely-moulded  steamer  of  the  following 
dimensions:  "Length,  390  ft.;  beam,  47  ft.  3  in.;  depth,  30  ft. 
Special  attention  has  been  paid  to  dealing  with  bulky  cargoes, 
the  hold?  being  built  on  the  girder  principle,  and  the  derricks 
including  one  capable  of  lifting  25  tons.  The  Den  of  Kelly  will 
be  employed  in  the  Eastern  trade,  and  along  with  the  sister 
ship,  now  under  construction  in  the  Camperdown  yard,  will 
be  a  substantia]  addition  to  the  tonnage  of  the  port  of  Dundee. 
The  engines  and  boilers  of  both  steamers  will  be  supplied  by 
Gourlay,  Brothers,  and  Company. 

Belfast- — Work  in  the  shipbuilding  yards  may  now  be  said 
to  be  about  normal  again.  As  the  large  boats  at  present  on 
the  stocks  progress,  large  numbers  of  carpenters  and  kindred 
tradesmen  are  being  started  again  in  Harland  and  Wolff's,  and 
as  a  number  of  new  orders  are  reported  to  have  been  booked 
lately  the  prospects  for  the  year  are  good.  The  new  work  under- 
taken by  this  firm  include  two  first-class  passenger  and  cargo 
steamers  for  the  Pacific  Steam  Navigation  Company,  of  Liver- 
pool, for  their  South  American  trade.  These  steamers  are  for 
delivery  the  beginning  of  1906.  The  same  firm  will  also  build 
for  the  London  and  North-Western  Railway  Company  a  steamer 
of  1,200  tons  for  their  Dublin-Holyhead  service.  This  steamer 
will  be  much  the  same  as  the  Slievemore,  built  last  year  for 
the  same  company,  but  will  have  6 in.  more  beam.  At  Messrs. 
Workman,  Clark,  and  Company  the  work  on  hand  includes 
two  steamers  for  Elder,  Dempster,  and  Company,  and  two  for 
Elders  and  Eyffes  Limited,  *  and  they  have  also  been  com- 
missioned to  build  a  turbine  steamer  for  the  Tropical  Fruit 
Steamship  Company,  of  Glasgow.  Last  year  this  company 
''ad  three  steamers  from  the  same  builders,  but  the  new  steamer 


is  the  first  to  have  turbines  fitted  for  their  trade.  On  the  23rd 
of  February  an  important  launch  took  place  from  the  south 
yard  of  Messrs.  Harland  and  Wolff  Limited.  This  was  a  twin- 
screw  steamer  of  10,000  tons  for  the  Royal  Mail  Steam  Packet 
Company.  The  christening  ceremony  was  performed  by 
Countess  Fitzwilliam  and  the  new  steamer  is  called  the  Aragon. 
She  is  527  ft.  6  in.  long  by  60  ft.  beam,  and  will  be  the  largest 
and  finest  steamer  engaged  in  the  South  American  trade.  The 
accommodation  for  passengers  is  on  a  very  elaborate  scale,  and 
she  is  also  designed  to  carry  a  large  quantity  of  cargo.  A 
feature  of  the  first-class  cabins  is  the  tandem  principle  adopted, 
whereby  each  room  has  side  lights.  All  the  state  rooms  are  on 
deckandthereare  a  number  of  suites  de  luxe  (a  featureof  R. M.S.I', 
steamers).  On  the  6th  of  March  the  launch  of  the  city  liner, 
City  of  Karachi,  will  take  place  from  Messrs.  Workman, 
Clark's  north  yard,  and  on  the  9th  there  will  be  launched  from 
Queen's  Island  the  Bologna  for  the  Italia  Navigation  Company, 
of  Genoa.  Repair  work  has  been  scarce  in  Belfast  lately,  the 
only  job  at  present  in  hand  being  the  steamship  Lord  Erne, 
receiving  a  general  overhaul  by  Messrs.  Workman,  Clark,  and 
Company  Limited. 

The  W^ear,  Sunderland.. — Seven  vessels  were  launched  in 
February  of  an  aggregate  tonnage  of  21,174.  There  is  plenty  of 
work,  but  its  progress  is  being  delayed  by  the  smiths'  strike, 
which  still  continues,  and  regarding  which  an  early  settlement  is 
earnestly  hoped  for.  A  number  of  smiths  came  from  Glasgow  to 
fill  the  strikers'  places,  but  have  now  returned.  Messrs.  Sir  James 
Laing  and  Sons  Limited  have  launched  the  steamship 
Nidderdale  of  4,350  tons,  and  which  will  carry  a  limited  number 
of  passengers  for  the  shipping  department  of  their  own  firm. 
The  engines  are  by  Messrs.  George  Clark  Limited.  Messrs. 
Laing,  whose  yard  is  being  considerably  extended,  are  to 
receive  electric  power  from  the  corporation,  who  are  laying  down 
a  new  sub-station  for  this  purpose.  Messrs.  William  Doxford 
and  Sons  have  launched  the  steamship  Wellington  of  5,660 
tons,  for  Messrs.  W.  J.  Tatem  and  Company,  of  Cardiff:  length, 
390  ft.;  breadth,  55  ft. ;  depth,  30  ft.  They  have  completed  the 
steamship  Greenbank  for  Messrs.  Horsley,  of  Hartlepool.  On 
their  stocks  are  building  three  ships  of  the  largest  size  built 
on  this  river.  Messrs.  J.  L.  Thompson  and  Sons  have  launched 
the  steamship  Medderskin  of  3,966  tons.  Two  vessels  have  been 
launched  by  the  Sunderland  Shipbuilding  Company  Limited : 
the  steamship  Eros,  built  to  the  order  of  Mr.  N.  C.  Corfitsen,  of 
Holsingberg,  and  engined  by  the  North-Eastern  Marine 
Engineering  Works;  length,  200  ft.;  breadth,  31ft.;  depth, 
14  ft.  2  in. ;  and  the  steamship  Gothic  of  2,690  tons,  built  for 
Messrs.  W.  H.  Cockerline,  of  Hull,  and  engined  at  the  same 
works;  length,  314  ft.;  breadth,  46  ft.  6in.;  depth,  23  ft.  iin. 
Messrs.  John  Priestman  and  Company  have  launched  the  steam- 
ship Drumgeith  of  3,708  tons,  to  the  order  of  Messrs.  R.  A.  and 
J.  II.  Mudie,  of  Dundee;  length,  370ft.;  breadth,  48ft.; 
depth,  29  ft.  Extensions  of  an  important  character  have  been 
made  to  the  Wreath  Quay  Engineering  Works  of  Messrs.  McColl 
and  Pollock.  These  include  a  large  new  boiler  shop  equipped 
with  the  heaviest  and  most  modern  machines  and  annealing 
furnaces,  air  compressing  plant,  and  pneumatic  machinery;  a 
new  pattern  shop  and  new  electric  crane  for  shipping  machinery. 
This  latter  will  lift  60  tons  at  a  distance  of  33  ft.,  and  50  tons 
at  a  distance  of  43  ft.  from  the  quay  wall.  Messrs.  George 
( Hark  Limited  have  received  permission  to  construct  a  new  quay, 
which  will  enable  them  to  receive  vessels  of  a  very  large  class. 
Work  has  now  been  commenced  for  the  new  bridge  which  is  to 
be  built  over  the  Wear,  Messrs.  Sir  William  Arroll  and  Com- 
pany, of  Glasgow,  being  the  contractors. 

Mid-Tyne- — The  shipbuilding  and  engineering  trades  have 
been  extremely  quiet  "during  the  past  month.  The  boom  seems 
to  be  dying  down  and  prospec  ts  for  a  busy  time  are  not  at  all 
bright  as  far  as  the  Tyne  generally  is  concerned.  Messrs. 
Palmer,  of  Jarrow,  have  secured  a  contract  from  an  Australian 
firm  for  a  steamer  of  about  400  ft.  in  length,  for  the  horse- 
carrying  trade.  The  King  Line  Limited  have  contracted  witli 
this  Jarrow  firm  for  a  cargo  steamer  of  about  7,000  tons  dead 
weight  capacity.  Messrs.  Robert  Stephenson  and  Company 
Limited,  Hebburn,  have  booked  orders  for  two  steamers  for 
London  owners,  which  are  to  be  designed  to  carry  7,000  tons. 
Their  graving  dock  is  being  kept  fully  employed,  and  if  rumour 
prove  correct  the  steamship  Hampshire,  a  first-class  cruiser, 
and  two  scouts  are  to  be  docked  before  long.  Messrs.  Hawthorn, 
Leslie,  and  Company,  of  nebburn,  are  fairly  well  employed  at 
present  Three  destroyers  of  the  Derwent  class  are  in  course  ol 
construction  for  the  British  Admiralty,  and  five  cargo  boats 
in  various  stages  of  completion.  The  Laertes,  the  second  ol 
two  sister  ships  for  the  Ocean  Steamship  Company,  has  just  been 
sent  away.  She  is  380  ft.  long,  47  ft.  broad,  and  31  ft.  3  in.  deep. 
The  machinery  was  supplied  by  the  North-Eastern  Marine 
Engineering  Company  Limited,  of  Wallsend.  Messrs.  Swan, 
Hunter,  and  Wigham*  Richardson  Limited  have  some  repair  work 
in  their  pontoon's  department,  but  the  ship  berths  are  not  all 
engaged."  The  Wallsend  Slipway  and  Engineering  Company 
Limited  are  far  from  being  fully  employed,  though  the  North- 
Eastern  Marine  Engineering  Company  Limited  are  pretty  busy. 


THE    PRACTICAL    ENGINEER.  [March  10,  1905 


398 


Messrs.  Parsons,  of  Wallsend,  are  only  in  a  moderate  condition 
as  regards  orders.  There  have  been  very  few  launches  during 
the  past  month.  From  the  yard  of  Messrs.  R.  Stephenson  and 
Company,  Ilebburu,  has  been  launched  a  steel  screw  steamer, 
built  to  the  order  of  Messrs.  Philipps,  Philipps,  and  Company, 
of  London.  The  vessel,  which  was  christened  King  Arthur,  is 
of  the  following  dimensions:  Length,  352ft.;  breadth,  47  ft.; 
and  depth  moulded,  29  ft.  10  in.  She  has  been  built  to  the 
highest  class  in  Lloyd's  Register  to  carry  about  6,300  tons 
dead  weight.  The  machinery  is  being  supplied  by  Messrs  Blair 
and  Company,  of  Stockton. 


THE    METAL  MARKETS. 


February. 

Pig  Iron. — The  fall  of  prices  of  pig  iron  continued  in  the 
early  part  of  the  mouth  until  the  9th,  when  prices  had  a  sharp 
rally  on  American  cables  reporting  a  large  consumption.  The 
prices  at  Glasgow  on  the  1st  were  47s.  8Jd.,  and  47s.  6d.  lowest, 
for  pig  iron  warrants,  against  51s. 6d.  on  the  3rd  January.  Towards 
the  middle  of  the  month  at  Middlesbrough  for  No.  3  g.m.b. 
manufacturers  asked  about  47s.  6d.,  the  production  being  in 
excess  of  the  demand,  and  stocks  in  public  warrants  stores 
rapidly  increasing.  The  shipments  of  pig  iron  from  the  Tees 
for  1904  showed  a  decrease  of  15,000  tons  on  the  year,  but  manu- 
factured iron  and  steel  shipments  showed  an  increase.  The 
daily  settlement  price  of  hematite  pig  iron  on  the  London 
market  was  57s.  6d.  on  the  1st  and  2nd  of  the  month,  and  fell 
gradually  up  to  the  8th,  when  the  price  was  56s.  3d.  On  the 
10th  the  price  rose  to  57s.  3d.,  but  went  down  again  on  the  15th 
to  56s.  9d.  for  the  remainder  of  the  month.  The  average  prices 
on  the  London  market  for  Scotch,  Cleveland,  and  hematite  pig 
iron  respectively  during  the  month  was  53s.  6£d.,  47s.  9Jd.,  and 
56s.  9d.,  against  54s.  3d.,  49s.  0^d.,  and  57s.  8^d.,  respectively, 
rims  showing  a  decrease  in  each  class. 


Public  Stores  Stocks  of  Pig  Iron. 


Feb.  1st. 

Feb.  8th. 

Tons. 

Tons. 

13,8?6 

14,445 

239,171 

279,271 

300 

300 

16.S42 

20,613 

270,199 

314,629 

Aggregate  increase,  44,430  tons. 


Copper. — Owing  to  satisfactory  trade  advices  from  America 
the  market  was  firm  throughout  the  month,  with  a  slight  upward 
tendency.  The  home  trade  had  also  an  effect,  as  several 
important  orders  have  been  received  for  railway  material.  The 
daily  settlement  prices  varied  from  ,£67  2s.  6d.  on  the  7th  and 
8th,  to  £68  17s.  6d.  on  the  26th  and  27th,  and  £68  7s.  6d.  on 
the  28th,  the  average  price  for  the  month  being  £67  17s.  7d. 
The  visible  supplies  at  the  end  of  the  month  was  17,125  tons, 
against  15,733  tons  on  January  31st.  The  total  supplies  for  the 
month  amounted  to  28,592  tons,  and  the  deliveries,  27,200  tons, 
against  25,924  tons  and  26,925  tons  respectively  for  the  previous 
month. 

Tin. — Although  the  monthly  statistics  were  more  than  was 
expected  and  the  visible  supply  showed  an  increase,  the  market 
developed  a  reactionary  and  irregular  tendency.  The  visible 
supply  at  the  end  of  the  month  -was  15,348  tons,  against  16,348 
tons  at  the  end  of  January.  The  monthly  deliveries  in  London 
and  Holland  amounted  to  2,167  tons,  against  2,807  tons  for 
January.  The  Straits  shipments  amounted  to  4,505  tons,  of 
which  1,640  tons  were  for  London,  2,420  tons  for  America,  and 
445  tons  for  the  Continent.  During  the  last  four  months 
Straits  shipments  have  indicated  an  increased  output  largely 
from  new  territories  adjoining  the  federated  Malay  States,  which 
witli  Bolivia  also  increasing,  would  probably  give  a  substantial 
surplus  when  the  big  American  consumption  season  is  over. 
The  daily  settlement  price  varied  between  £130  on  the  3rd  to 
£132  10s.  on  the  16th,  the  average  for  the  month  being  £131 
2s.  l£d.,  against  an  average  price  of  £131  5s.  4d.  in  January. 
On  the  28th  the  settlement  price  was  £130  5s.;  English  ingots 
being  quoted  at  £132  to  £133  10s. 

Lead. — The  market  during  the  first  part  of  the  month  was 
quiet  and  steady,  but  became  brisker  about  the  20th,  owing  to  the 
cheap  parcels  on  the  spot,  which  had  depressed  values,  becoming 
absorbed.  Soft  foreign  lead  sold  for  £12  15s.  at  the  beginning 
of  the  month,  but  the  price  went  down  about  the  mkkue,  and 


on  the  28th  was  £12  5s.  English  lead  decreased  from  £13,  at 
the  beginning  of  the  month  to  £12  12s.  6d.  on  the  last 
day. 

Spelter. — The  market  was  generally  quiet  and  dull  throughout 
the  month.  Prices  opened  at  £24  10s.  to  £24  15s.  for  g.o.b., 
and  after  raising  slightly  in  the  middle  of  the  month  declined 
to  £23  17s.  6d.,  to  £24  2s.  6d.  on  the  closing  day.  Specials 
were  quoted  at  £24  17s.  6d.  on  the  1st,  and  £24  7s.  6d.  on  the 
28  th. 

Antimony  was  quoted  at  £37  to  £39  per  ton,  but  fell  to  £35 
to  £37  on  the  27th. 

Tinplates. — The  market  was  very  quiet  throughout  the  month, 
prices  being  I.C.  12s.  3d.  to  12s.  4Jd.  f.o.b.,  Wales. 

Manufactured  Iron  and  Steel. — The  general  tone  of  the 
market  lor  this  month  in  finished  iron  and  steel  has  been  quiet. 
Steel  makers  in  Scotland  are  well  booked  with  shipbuilding 
material.  Prices  keep  very  steady  and  no  change  is  expected  for 
some  time  to  come.  Cast-iron  pipe  makers  and  tube  makers 
are  also  very  quiet,  but  some  fair  orders  have  been  booked, 
including  one  of  500  tons  by  a  Glasgow  firm  for  Canada.  The 
February  shipments  of  finished  iron  and  steel  from  Middles- 
brough were  32,131  tons,  five-sixths  of  the  oversea  total  of 
13,414  tons  going  to  Japan  and  India.  At  Barrow  several  steel 
makers  have  been  only  half  employed.  Prices  for  heavy 
steel  rails  were  steady  at  105s.  per  ton,  net,  f.o.b.  There  has 
only  been  a  limited  market  for  ship  plates, boiler  plates,  and 
shipbuilding  material  generally,  but  tenders  have  been  issued  for 
big  consignments  of  all  classes  of  steel  associated  with  ship- 
building and  marine  engineering.  Heavy  steel  castings  were 
in  moderate  demand  at  about  £28  per  ton.  The  aggregate 
shipments  from  Barrow  for  the  year,  to  date,  represent  143,190 
tons,  compared  with  86,057  tons  in  the  corresponding  period  of 
last  year.  The  makers  of  best  bar  iron  in  the  Wolverhampton 
district  are  now  well  situated  and  a  large  amount  of  work  has 
been  booked  for  lots  of  Jin.  to  2 in.  rounds  and  squares.  At 
Birmingham  the  prices  for  best  bars  continued  at  £8  per  ton, 
the  finished  iron  trade  being  steady  in  the  leading  sections. 
Galvanisers  corrugated  sheets  were  £10  2s.  6d.  to  £10  5s. 
delivered.  Black  sheets,  doubles  made  £6  15s.  to  £7,  and  other 
sizes  in  proportion.  Owing  to  the  depression  in  the  tube  trade 
not  much  has  been  doing  in  gas  strip,  the  association  figure 
being  now  £6  2s.  6d.  to  £6  5s..  Bessemer  billets  finished  at 
£4  7s.  6d.  to  £4  10s.;  Siemens,  £4  12s.  6d.  to  £4  15s.;  mild 
steel  bars,  £6  to  £6  5s.;  angles,  £6  5s.  to  £5  10s.;  and  girders, 
£5  10s.  to  £6. 


TRADE  NOTES. 


The  Mirlees-Watson  and  Company  Limited,  Glasgow. 
This  firm  send  catalogue  giving  illustrations  and  particulars 
of  their  various  design  of  condensing  machinery.  Plants  have 
been  supplied  to  the  Glasgow  Corporation  and  the  North 
Metropolitan  Tramway  Works. 

Messrs.  Ed.  Bennis  and  Company  Limited,  Bolton  and 
London.  This  firm  send  their  illustrated  catalogue  of  the 
"Bennis"  stoker  and  compressed  air  furnace.  Some  useful 
information  is  given  of  their  system,  including  self-cleaning 
compressed  air  furnace. 

Messrs  Chambers,  Scott,  and  Company,  Dalziel  Engineer- 
ing Works,  Motherwell,  N.B.  This  firm  are  makers  of  modern 
electric  switches  suitable  for  all  purposes.  The  designs"  are 
very  compact  and  the  motors  well  protected. 

We  have  received  from  the  Wolseley  Tool  and  Motor  Car  Com- 
pany Limited,  Adderley  Park,  Birmingham,  a  neat  leather- 
covered  pocket  book  for  automobilists.  Besides  containing  a 
list  of  towns,  with  the  names  of  hotels,  petrol  agents,  repairers, 
etc.,  there  is  a  mileage  chart  for  weekly  runs,  some  useful  tips 
and  memoranda.  No  motorist  should  be  without  this  useful 
companion. 

Hayward-Tyler  and  Company,  99,  Queen  Victoria  Street, 
London,  E.C.  List  V.,  1905,  of  Sinclair's  electrically  driven 
variable  stroke  boiler  feed  pumps.  They  range  from  outputs  of 
1,000  to  8,000  gallons  per  hour  at  normal  speeds. 

Hermann  Kuhne,  Darmstadt,  Germany,  sends  us  catalogue 
of  the  "  Gutermuth  "  patent  valve.  These  are  made  from  one 
piece  of  steel  and  have  the  distinguishing  features  of  being 
very  light  and  cheap,  with  perfect  elasticity  and  durability.  They 
can  be  adapted  for  all  classes  of  machinery. 

The  Mirrlees-Watson  Company  Limited,  Glasgow,  send 
illustrated  notice  of  the  surface  condensing  plant  installed  by 
them  at  the  mills  of  Messrs.  Birkmyre  Brothers,  Calcutta. 

The  Midland  Railway  Company  have  placed  an  order  with 
Messrs.  Ferguson  Brothers,  of  Port  Glasgow,  for  a  powerful  twin- 
screw  steamer,  for  service  at  Heysham. 
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LAUNCHES  AND  TRIAL  TRIPS. 

Aragon- — Messrs.  Harland  and  Wolff  Limited,  Belfast, 
launched  on  February  23rd  the  twin-screw  steamer  Aragon, 
which  they  have  built  to  the  order  of  the  Royal  Mail  Steam 
Packet  Company  for  their  South  American  mail  service.  The 
Royal  Mail  Company  have  within  recent  years  made  many 
important  additions  to  their  fleet,  but  the  Aragon  marks  a 
stage  in  its  development  more  notable  than  any  of  those  pre- 
ceding the  latest  launch.  Hitherto  the  vessels  of  the  line 
have  not  exceeded  6,000  tons,  but  with  the  Aragon  the  company 
have  at  one  step  gone  up  to  10,000  tons  gross.  In  addition  to 
being  the  largest  vessel  of  the  fleet,  she  will  be  the  largest  and 
best  equipped  steamer  engaged  in  the  South  American  trade. 
Her  dimensions  are :  Length,  527  ft.  6  in.,  and  breadth 
60  ft.  Although  designed  to  carry  a  large  quantity  of 
cargo,  passenger  accommodation  is  her  specialty.  Every 
provision  has  been  made  for  the  safe  navigation  of  the 
steamer,  and  by  the  adoption  of  Messrs.  Harland-  and  Wolff's 
latest  balanced  quadruple  engine  vibration  is  reduced  to  a 
minimum.  The  Aragon  is  a  schooner-rigged  vessel  with  two 
masts,  with  graceful  lines,  and  fine  general  appearance.  She 
will  be  ready  to  take  up  the  service  for  which  she  is  intended 
about  the  end  of  June. 

Gretavale  —The  Grangemouth  and  Greenock  Dockyard  Com- 
pany launched  from  their  Green  yard  on  Feb.  23rd  a  large  steel 
screw  steamer,  which  they  have  built  to  the  order  of  Messrs.  Andrew 
Crawford,  Barr,  and  Company,  53,  Bothwell  Street,  Glasgow. 
The  vessel's  dimensions  are  331  ft.  by  48  ft.  by  24  ft.  4  in.,  having 
poop  bridge  and  forecastle,  and  her  dead-weight  carrying 
capacity  on  a  light  draught  is  5,400  tons.  She  is  fitted  through- 
out with  the  most  modern  appliances  for  the  quick  discharge 
of  cargo,  and  has  commodious  accommodation  for  officers  and 
crew.  The  vessel  will  be  classed  100  Al  at  Lloyd's.  Triple- 
expansion  engines  will  be  supplied  by  Messrs.  J.  G.  Kincaid  and 
Co.,  Greenock.  On  leaving  the  ways  the  steamer  was  named 
Gretavale. 

Haverstoe. — Messrs.  Furness,  Withy,  and  Company  Limited 
have  launched  from  their  Middleton  shipyard  the  large  screw 
steamer  Haverstoe,  which  they  have  built  to  the  order  of 
Messrs.  Bennetts  and  Company,  Grimsby.  The  vessel  is  over 
350  ft.  in  length,  with  a  cubic  capacity  of  about  339,936.  Triple- 
expansion  engines  will  be  suplied  and  fitted  by  Messrs  Richard- 
son, Westgarth,  and  Company  Limited,  Hartlepool,  having 
cylinders  24  in.,  39  in.,  66  in.,  by  45  in.  stroke,  with  two  single- 
ended  boilers,  16  ft.  by  10  ft.  6  in.  long,  of  180  lb.  pressure. 

Gothic- — On  February  22nd  there  was  launched  from  the 
yard  of  the  Sunderland  Shipbuilding  Company  Limited,  South 
Docks,  Sunderland  ,a  stel  screw  steamer,  314  ft.  in  length 
between  perpendiculars  by46  ft.  6  in.  broad  by  23  ft.  0J  in.  deep. 
The  vessel  has  a  dead-weight  carrying  capacity  of  4,850  tons 
upon  a  light  draught  of  water.  The  main  engines  are  by  the 
North-Eastern  Marine  Engineering  Company  Limited,  Sunder- 
land, having  cylinders  23  in.,  38  in.,  and  62  in.,  by  42  in.  stroke, 
steam  being  supplied  by  two  extra  large  boilers  working  at  a 
pressure  of  1601b.  per  square  inch.  The  vessel  has  been  built 
to  the  order  of  Messrs.  W.  H.  Cockerline  and  Company  of 
Hull.    On  leaving  the  ways  the  steamer  was  named  Gothic. 

Caledonia . — The  Anchor  Line  steamer  Caledonia  ran  her 
builders'  trials  on  March  1st,  when  several  runs  were  made 
over  the  measured  mile.  The  best  run  was  equal  to  18'5  knots 
and  the  average  of  the  runs  17  9  knots,  which  was  considered 
entirely  satisfactory. 

Harmony- — The  steamship  Harmony,  built  by  Messrs. 
Furness,  Withy,  and  Company,  at  Hartlepool,  to  the  order  of 
Messrs.  J.  and  C.  Harrison  Limited,  of  Mark  Lane,  London, 
made  her  official  trial  trip  in  Hartlepool  Bay  on  March  3rd. 
The  Harmony,  which  is  the  third  of  three  sister  ships  built 
by  Messrs.  Furness,  Withy,  and  Company  for  the  same  owners, 
is  over  335  ft.  long, and  is  built  on  the  deep  frame  principle,  with 
a  measurement  capacity  of  about  264,126  cubic  feet,  and  takes 
Lloyd's  highest  class.  The  engines,  supplied  and  fitted  by 
Messrs.  Richardson,  Westgarth,  and  Company,  Hartlepool,  ran 
satisfactorily  throughout  the  trial,  a  speed  of  12  knots  being 
maintained.    The  vessel  afterwards  proceeded  to  Buenos  Ayres. 

Presto- — There  was  launched  on  March  6th  from  the  yard 
of  Messrs.  John  Crown  and  Sons  Limited,  Sunderland,  a  finely- 
modelled  steel  screw  steamer,  dimensions  228  ft.  by  32  ft.  by 
16  ft.  3  in.  moulded,  with  a  dead-weight  carrying  capacity 
of  1,480  tons,  built  to  the  order  of  the  Pelton  Steamship  Com- 
pany Limited,  of  Newcastleon-Tyne,  for  their  coasting  and 
Continental  trades.  Engines  will  be  fitted  by  Messrs.  George 
Clark  Limited,  of  Soufhwick,  with  cylinders  17iin.,  29  in., 
47  in.,  by  33  in.  stroke,  and  a  large  single-ended  boiler  working 
at  a  pressure  of  160  lb.  The  deck  arrangements  are  such  as 
en -m  e  rapid  loading  and  discharging  of  cargo.  On  leaving  the 
ways  the  vessel  was  named  Presto, 


Iberia — The  handsome  passenger  suid  cargo  steamer  Iberia, 
built  by  the  Blyth  Shipbuilding  Company  Limited,  to  the  order 
of  Messrs.  John  Hall,  jun.,  and  Company,  London,  for  their 
general  Mediterranean  trade,  was  taken  to  sea  on  March  3rd  for 
trial.  This  vessel,  which  measures  290  ft.,  lias  been  constructed 
to  Lloyd's  highest  class  (special  survey),  and  to  Board  of  Trade 
requirements  for  passenger  certificate.  She  is  of  the  two 
decked  type,  with  poop  and  bridge  combined,  and  top-gallant 
forecastle,  the  upper  deck  being  of  steel,  and  lower  deck  laid 
all  fore  and  aft  of  wood.  A  special  feature  in  the  Iberia  is 
the  facilities  for  quick  handling  of  cargo,  there  being  nine 
derricks  fitted  on  mast  tables  and  derrick  posts,  one  20  ton  and 
one  10  ton  derrick  placed  at  double  winches  by  heavy  lifts. 
Deck  machinery  of  the  latest  and  best  design  has  been  supplied. 
Triple-expansion  engines,  with  two  large  boilers,  have  been 
supplied  by  the  North-Eastern  Marine  Engineering  Company 
Limited,  of  Sunderland.  The  trip  passed  off  in  a  highly  satis- 
factory manner,  a  good  speed  being  obtained. 

Bosanka. — The  fine  steel  screw  steamer  Bosanka,  built  by 
the  Northumberland  Shipbuilding  Company  Limited,  Howdon- 
on-Tyne,  to  the  order  of  Messrs.  the  Navigazione  A.  Vapore 
"  Napried,"  Ragusa,  Dalmatia,  left  the  Tyne  for  her  trial 
trip.  The  steamer  is  351ft.  long  by  46  ft.  10  in.  beam  by 
27  ft.  tin.  deep,  and  has  been  built  under  special  survey  to  the 
highest  class  at  Lloyd's  single  deck  rule.  The  machinery  has 
been  supplied  by  Messrs.  the  North-Eastern  Marine  Engineering 
Company  Limited,  consisting  of  engines  with  cylinders  24  in., 
40  in.,  and  65  in.,  by  45  in.  stroke,  two  large  steel  boilers 
15  ft.  9  in.  by  10  ft.  6  in.,  1601b.  working  pressure.  The  steamer 
will  carry  about  6,000  tons  loaded.  The  trial  trip  proved  in 
every  way  satisfactory,  and  a  speed  of  11  knots  was  easily 
obtained. 


NAVAL  NOTES. 

H.M  S.  Sentinel- — In  connection  with  the  successful  speed 
trials  of  the  first  of  the  eight  scouts  being  built  for  the  British 
Navy,  the  following  particulars  taken  from  the  Scientific 
American  will  be  of  intefest :  — 


Comparison  op  British  and  American  Scouts. 


British. 

American. 

360 

420 

40 

46J 

2,920 

3,750 

17,500 

1(5,000 

25-24 

n 

Normal  coal  supply,  tons  

150 

500 

Ten  3-inch,'  eight  3-pounders 

Twelve  3-inch 

Two  18-inch 

Two  21-ineh 

Freeboard,  forward  

24  ft, 

34  ft. 

14  ft. 

22  ft. 

NOTICES    OF    MEETINGS,  &c 


Manchester  Association  of  Engineers. — March  11th,  the  presi- 
dent, Mr.  Saxon,  will  give  some  "Notes  on  Engineering  arising  out  of 
the  Visit  to  the  United  States,"  and  there  will  be  a  discussion  on 
"  Overload." 

Institution  of  Electrical  Engineers". — March  14th.  ordinary 
general  meeting.  Manchester  section  :  March  10th,  annual  dinner  at 
Midland  Hotel,  Manchester.  March  14t.h,  paper  by  Prof.  Schwartz 
and  W.  H.  N.  James,  "Low-tension  Thermal  Cutouts."  Students' 
meeting:  March  17th,  paper  by  Mr.  C.  R.  St.  John,  "High-tension 
Switch  Gear."  Birmingham  section  :  March  loth,  paper  by  Mr. 
Catterson-Smith,  "  Commutation  in  a  Four-pole  Machine,"  and  if  time 
permits,  "Notes  on  Heatiug  and  Sparking  Limits  in  Variable  Speed 
Motors,"  by  Mr.  A.  H.  Bate. 

Institution  of  Mechanical  Engineers. — March  17th,  "The  First 
Report  to  the  Steam-engine  Research  Committee,"  by  Prof.  Capper. 
Graduates'  association  :  March  13th,  paper  by  Mr.  J.  R.  Bazin,  "  The 
Type  of  Locomotive  Best  Suited  for  Heavy  Express  Trains." 

Glasgow  Technical  College  Scientific  Society.— March  18th, 
paper  by  Mr.  C.  Day,  "Independent  Condensing  Plant.'' 

Bradford  Engii* eering  Society. — March  15th,  paper  by  Mr.  VV.  J. 
A.  London,  "  Steam  Turbines." 

Institute  of  Marine  Engineers. — March  13th,  paper  by  Mr.  W.  J, 
Harding,  "The  Development  of  the  Torpedo-boat  Destroyer," 
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CORRESPONDENCE. 


Cununanications  intended  for  insertion  should  be  written  on  one  side  of 
the  paper  only;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  with 
the  name  and  address  of  the  writer. 

We  do  nut  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

CLEAN   FACTORY  WALLS. 

To  the  Editor  of  "  The.  Practical  Engineer." 

Sir, — I  shall  feel  very  much  obliged  to  any  of  your  readers 
who  could  give  me  a  receipe  for  auy  mixture  that  would  remove 
oil  stains  and  marks  from  factory  walls — round  about  wall 
boxes,  brackets,  bearings,  etc. 

A  factory  that  I  have  charge  of  now  has  been  badly  neglected 
and  kept  in  a  filthy  state,  in  respect  of  oil  droppings  all  over 
the  walls  and  masonry,  and  I  have  tried  various  experiments 
with,  so  far,  no  success.  For  a  short  time  fresh  lime  whitewash 
may  look  clean,  but  in  four  or  five  days'  time  the  walls  look 
worse  than  ever,  as  the  wash  seems  to  draw  the  old  oil  out 
afresh. 

Any  hints  by  which  I  can  obtain  a  clean  factory  will  be  much 
appreciated   by  your  old   reader. — Yours,  etc., 

Boiler  Flue. 

[The  above  letter  has  been  received  from  a  reader  of  The 
Practical  Engineer  abroad.  No  doubt  many  other  factory 
managers  have  experienced  a  similar  difficulty,  and  can 
appreciate  the  desire  for  a  satisfactory  remedy. — Ed.  P.E.] 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1892-  Lloyd's  Insurance  Company.— Can  any  reader  inform  me 
how  to  apply  for  a  situation  as  inspector  under  Lloyd's  Insurance 
Company  ?    Also  what  are  the  qualifications  required  ? — D.  H.  D. 

1894-  Keying  Flywheel — I  have  a  pair  of  tandem  compound  mill 
engiues  of  1,000  I.H.P.,  with  a  double  rope  flywheel  made  about 
20  years  ago.  This  wheel  is  staked  on  the  shaft  with  eight  keys, 
four  in  each  half.  These  keys  have  come  loose  a  few  times,  Jand 
I  think  do  not  fit  as  they  should.  They  are  bad  to  get  at,  there 
being  four  flats  on  the  shaft,  which  I  think  is  a  fault.  Will  any 
practical  reader  explain  how  many  flats  this  shaft  should  have  on, 
and  how  the  bosses  should  be  slotted  so  as  to  be  able  to  get  any  one 
key  out  without  disturbing  the  others?  Wheel  28  ft.  diameter, 
28  ropes,  6  ft.  wide  at  the  rim,  bosses  21  hi.  wide,  space  between 
bssses  15  in.,  hole  in  bosses  3£  in.  larger  than  shaft,  which  is  21  in. 
diameter  at  wheel  seat,  keys  4J  in.  by  2-\  in.,  two  heads  or  thick 
ends  of  keys  outside,  and  two  inside  in  each  boss.  Any  practical 
information  as  regards  staking  and  keying  this  wheel  to  come  up 
with  modern  times  will  oblige. — Engine-man. 

1895.  Gauging  Flywheel. — Could  any  reader  advise  as  to  correct 
method  of  gauging  externally  and  internally  a  diameter  of  20  ft., 
such  as  rim  of  flywheel  and  top  of  arms  for  same  ? — Turner. 

1896.  Road  LOCO.  — Will  some  reader  kindly  let  me  know  what  power 
a  compound  non-condensing  engine  of  the  following  dimensions 
will  develop:  High-pressure  cylinder,  5^  in.  bore;  low-pressure 
cylinder,  8J  in.  bore;  stroke,  12  in. ;  pressure,  1501b.  ;  speed,  150 
per  minute  ;  cut-off,  two-thirds  of  stroke  ? — J.  D. 

1897.  Alignments  of  Engine.— I  have  an  engine  14  in.  by  36  in. 

cylinder  to  take  down  and  fit  up  again.  Would  you  kindly  let  me 
know  the  names  of  any  books  that  would  give  particulars  of  how 
to  obtain  the  centres,  levels,  and  alignments  ?  Also  would  you 
give  me  particulars  of  a  footstep  for  a  9  ft.  perforated  revolving 
grinding  pan  ? — W.  M.  C. 

1898.  Heating  by  Steam.— Can  any  reader  say  which  of  the  two 
following  methods  works  out  with  the  greatest  economy  practically  : 
(1)  In  heating  a  shed  to  about  60deg.  Fab.  or  65  deg.  Fah,  to  do 
so  with  steam  at  160  lb.  pressure,  or  (2)  to  put  a  reducing  valve 
for  1201b.  on  the  main  piping,  and  use  a  greater  volume  of 
steam  ? — T.  B.  L. 


MISCELLANEA. 

Repairing  Cracks  in  Castings. — A  useful  method  of  repair- 
ing cracks  in  castings  such  as  locomotive  cylinders 
is  described  by  a  correspondent  of  the  American  Engineei . 
Where  a  crack  is  to  be  drawn  together  the  ordinary 
method  is  to  bolt  forgings  with  projecting  ears  on  each  side 
of  the  crack  and  through  these  ears  put  bolts  for  drawing  the 
adjacent  sides  together.  This  makes  a  clumsy  looking  job,  and 
in  some  cases  it  is  difficult  to  get  the  necessary  strength  in  the 
repair  to  hold  the  parts  firmly  in  place.  The  alternative  method 
referred  to  by  the  correspondent  is  as  follows :  A  piece  of  iron 
ljin.  thick  was  turned  to  about  8  in.  in  diameter  and  then 
cut  through  the  centre,  making  two  semi-circular  pieces.  These 
were  fastened  by  |  in.  patch  bolts  on  either  side  of  the  crack  in 
such  a  position  that  their  contours  would  form  a  circle.  The 
cut  through  the  centre  represents  about  the  allowance  for  draw- 
ing the  crack  together.  A  heavy  band  of  iron  was  then  shrunk 
on  the  pieces,  drawing  the  crack  tightly  together  and  making 
a  steam-tight  joint.  This  method  of  cylinder  repair  does  not 
interfere  with  the  jacket,  as  the  lagging  can  be  fitted  around  it, 
making  the  top  of  the  plate  flush. 

Turbines  for  Torpedo  Boats. — It  has  been  decided  (says 
the  Glasgow  Herald)  not  to  proceed  in  the  meantime  with  the 
building  of  the  ten  torpedo-boat  destroyers  provided  for  in  the 
navy  programme  of  1904-5,  but  to  carry  these  forward  into  the 
new  financial  year.  The  Admiralty,  it  may  be  remembered, 
invited  designs  and  tenders  from  a  number  of  builders  for 
destroyers  to  attain  a  speed  of  32  to  33  knots,  Sir  John  Fisher 
being  specially  strong  on  the  importance  of  speed.  At  the  time 
the  builders  were  given  a  free  hand  as  to  the  type  of  propelling 
machinery  to  be  adopted,  and  several  suggested  steam  turbines, 
the  others  relying  still  on  the  reciprocating  machinery.  The 
view  was  expressed  that  the  newer  system  would  give  great 
advantages,  but  the  comparative  trials  of  the  turbine-driven 
destroyer  Eden  against  vessels  of  the  same  general  type  with 
reciprocating  machinery  have  not  shown  the  same  superiority, 
in  economy  at  least,  as  was  established  by  the  cruiser  Amethyst 
over  her  sister  vessels.  Further  trials  are  being  made,  and  in 
the  meantime  the  work  of  the  turbine  in  every  direction  is 
being  watched  with  the  view  of  determining  whether  it  mav  be 
adopted  with  absolute  confidence  in  new  destroyers.  The  mini- 
mum speed  desired  is  33  knots. 

Preparation  op  Mica  for  the  Market. — A  paper  recently 
read  by  Mr.  Gr.  A.  Stonier  before  the  Institute  of  Mining  and 
Metallurgy,  on  "Mica  Mining  in  Nellore  (Southern  India)," 
contained  some  remarks  on  the  manner  in  which  the  material 
mined  is  prepared  for  the  market.  The  mica  is  carried  from 
the  mines  to  the  dressing  sheds  in  saucer-shaped  backets,  18  in. 
in  diameter  and  6  in.  deep.  The  headman  selects  and  personally 
splits  up  the  good  plate  with  a  piece  of  hoop  iron,  or  with  a 
cheap  knife  (with  3  in.  blade  and  4  in.  handle,  bought  for  a 
couple  of  annas  in  the  bazaar),  into  flat  pieces,  free  from 
flaw  or  cross-graining,  about  one^eighth  of  an  inch  in  thickness 
These  pieces  are  passed  on  to  women  or  children,  who,  with 
a  "knife  and  a  sheet  of  tin  or  zinc  as  a  templet,  mark  on  them  as 
large  a  rectangle  as  possible.  The  cutting  along  these  ruled  lines 
is  then  done  by  men  with  ordinary  European  garden  shears,  of 
which  one  end  is  firmly  embedded  in  a  block  of  wood  buried  in 
the  ground,  so  that  the  cutting  edge  lies  in  a  vertical  plane. 
The  poorer  qualities  of  mica  are  treated  in  the  same  way,  and 
the  rectangles  are  tied  into  bundles  of  various  sizes  and  grades 
according  to  conditions.  In  obtaining  143  tons  of  mica  at 
Nellore,  2,097  persons  were  employed  in  1902. 

New  Form  of  Vanderbilt  Locomotive  Tender. — Letters 
patent  have  recently  been  granted  to  Cornelius  Vanderbilt  for 
an  improved  locomotive  tender.  The  object  of  the  invention  is 
to  provide  a  simple  and  economical  form  of  water  tank  with  a 
low  water  intake  and  large  capacity,  to  shorten  the  length 
of  the  tank  without  increasing  its  height,  and  to  improve  the 
construction  of  the  fuel  hood.  The  water  tank  is  elliptical  in 
cross-section  and  has  its  major  axis  in  a  horizontal  plane.  To 
prevent  the  water  from  rushing  from  one  end  to  the  other  on 
starting  and  stopping,  a  series  of  baffle  plates  is  provided 
extending  toward  the  centre  from  the  top  and  bottom  of  the 
tank.  The  lower  plates  are  provided  with  suitable  openings 
for  the  passage  of  the  water.  The  tank  is  interiorly  braced  by 
angle-iron  stiffening  members  riveted  to  the  shell  and  extending 
entirely  around  it.  The  baffle  plates  are  secured  to  these  braces. 
The  rear  wall  of  the  coal  hood  is  in  effect  a  continuation  of 
the  end  of  the  tank.  The  hood  is  provided  with  side  walls,  a 
distance  apart  equal  to  the  major  axis  of  the  cross-section  of  the 
tank.  The  rear  end  has  sliding  doors  with  handles.  In  front 
of  it  is  a  platform  on  which  the  fireman  may  stand,  .he 
underframing  of  this  car  consists  primarily  of  two  longrtudinal 
draught  sills  which  are  connected  directly  to  the  shell  of  the 
water  tank,  and  which  have  mounted  between  them  ordinary 
draught  rigging. 
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GAS  AS  A  SOURCE  OF  POWER. 

The  recent  improvements  that  have  been  instituted  alike 
in  the  method  of  manufacture  and  the  commercial  utilisation 
of  gas  have  made  that  fluid  more  valuable  in  certain  districts 
as  a  source  of  power  than  as  an  illuminant,  and  the  trend 
of  events  in  connection  with  the  manufacture  of  gas  engines 
and  gas  producers  suggests  that  there  are  further  possi- 
bilities of  economy  and  efficiency  in  store  for  those  who  are 
disposed  to  be  enterprising. 

The  prejudice  for  some  time  associated  with  the  use  of  gas 
engines  as  being  limited  chiefly  for  small  powers  is  fast  being- 
dispersed  by  the  results  that  are  secured  from  larger  type 
engines,  now  successfully  at  work.  If  the  steam  engine 
cannot  meet  the  requirements,  and  give  satisfactory  economy 
to  a  power  user,  there  is  unquestionably  at  hand  in  the 
gas  engine  that  which  will  give  results  under  favourable 
conditions  such  as  steam  at  its  best  cannot  compare  with. 

The  manner  in  which  the  gas  engine  has  been  utilised 
in  one  of  its  types  for  the  motor-car  industry  is  not  the 
least  of  the  benefits  it  has  conferred  upon  the  engineering 
trade,  seeing  that  it  has  enabled  mechanical  power  to  be 
satisfactorily  applied  with  the  least  amount  of  superfluous 
weight  and  expense  pro  rata  to  the  power  produced. 

One  of  the  advantages  associated  with  the  use  of  gas 
is  that  no  high  pressure  is  induced  outside  of  the  engine 
itself,  thus  dispersing  with  the  necessity  for  heavy  mains 
or  conduit  pipes  for  leading  the  gas  from  the  producer  or 
other  ordinary  source  of  supply,  owing  to  the  fact  that 
the  air  and  gas  forming  the  medium  for  the  explosion  are 
only  mixed  in  the  cylinder  itself,  wherein  alone  the  high 
explosive  pressure  is  induced. 

When  the  gas  engine  was  first  seriously  in  competition 
with  the  steam  engine,  some  thirty  years  ago,  it  was 
welcomed  as  being  a  handy  motor  for  the  small  power 
user,  and  its  economy  was  not  therefore  very  carefully 
regarded ;  but,  consequent  upon  much  patient  work  and 
laborious  experiment,  it  has  now  reached  a  pitch  of 
perfection  that  the  steam  engine  has  never  approached. 
Engines  are  now  working  of  over  1,500  H.P.  more  satis- 
factorily and  at  higher  efficiency  and  economy  than  rteam 
engines  of  similar  size;  while  the  uses  to  which  it  is  being 
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put  include  electric  light  and  traction  power  stations,  and 
ordinary  heavy  rolling  mills. 

The  best  results  that  are  secured  from  the  steam  engine 
having  the  latest  modern  improvements  are  claimed  to  be 
21  per  cent  of  the  heat  of  the  steam  ;  while  its  rival,  the 
large  gas  engine,  is  capable  of  transforming  about  27  per 
cent  of  the  heat  obtained  from  gas  into  mechanical  power. 
The  economy  that  is  thus  secured  by  the  adoption  of  gas 
in  the  place  of  steam  for  certain  purposes  is  thus  equal  to 
a  reduction  of  about  one-quarter  of  the  cost  of  the  coal 
connected  with  the  generation  of  steam  with  the  best  steam 
engine. 

The  gas  producers  that  are  now  being  manufactured 
have  long  since  passed  the  experimental  stage,  and  a 
suitable  gas  for  power  purposes  can  be  readily  manu- 
factured from  coal  at  a  cost  very  much  lower  than  that 
supplied  for  lighting  by  the  most  efficient  municipally- 
controlled  gas  works.  An  advantage  that  all  power  users 
will  appreciate  is  that  the  plant  installation  for  a  gas 
engine,  combined  with  its  own  gas  producer,  is  by  no 
means  complicated,  and  requires  but  little  attention, 
whereas  the  actual  cost  of  a  complete  installation,  although 
somewhat  higher  than  that  of  a  steam  boiler  and  engine, 
involves,  after  allowance  for  maintenance,  a  greater 
interest  on  the  capital  sunk,  in  addition  to  other  working 
advantages. 

The  improvements  that  have  been  introduced  in  modern 
gas  pioducers  are  such  as  to  make  it  possible  to  employ 
coal  of  a  quality  too  poor  for  use  as  a  steam  raiser,  so 
that,  in  addition  to  obtaining  more  power  per  1  lb.  of  coal 
than  was  formerly  possible,  a  much  cheaper  fuel  can  be 
employed  for  the  purpose. 

At  the  annual  meeting  of  the  British  Engine,  Boiler, 
and  Electrical  Insurance  Company  Limited  (formerly  the 
Engine,  Boiler,  and  Employers'  Liability  Insurance  Com- 
pany Limited),  held  at  the  head  office,  12,  King  Street, 
Manchester,  on  Friday,  March  3rd,  1905,  the  chairman 
(Mr.  Long-ridge)  congratulated  the  shareholders  upon  the 
continued  progress  of  the  company.  He  observed  that 
among  the  best  of  the  fire  insurance  offices  the  ratio  of 
losses  to  premium  income  was,  roughly  speaking,  about  60 
per  cent,  and  the  ratio  of  office  expenses,  including  salaries, 
about  30  to  35  per  cent ;  while  in  their  own  case  these 
figures  were  approximately  reversed.  The  amount  paid  for 
damage  to  boilers  in  1904  was  nearly  three  times  as  great 
as  in  the  preceding  year,  but  it  was  satisfactory  to  be  able 
to  add  that  this  was  not  due  to  explosions  or  inefficient 
inspections,  but  was  what  could  always  be  expected  when 
there  was  a  dry  season,  causing  trouble  with  the  water 
supply.  There  had  been  no  explosion  of  any  boiler  insured 
by  the  company  during  the  year.  It  was  a  matter  for 
personal  gratification  to  him  (Mr.  Longridge)  to  know  that 
the  system  of  periodical  inspection  of  boilers,  first  organised 
50  years  ago  by  his  father,  had  done  so  much  both  to 
prevent  explosions  and  to  bring  about  improvements  in 
details  of  construction  and  in  conditions  of  working.  The 
same  system  had  in  these  later  days  been  applied  both  to 
steam,  gas,  and  oil  engines,  and  to  electrical  plant,  and 
while  it  was  impossible  with  such  much  more  complex 
structures  to  reduce  the  number  of  mishaps  to  the  same 
extent  as  with  boilers,  it  was  satisfactory  Lo  observe  the 
educative  effect  upon  owners  and  attendants  of  the  regular 
visits  of  the  company's  inspectors.  Firms  who  at  one 
time  were  constantly  losing  time  and  telegraphing  for  an 
inspector,  because  "  something  had  gone  wrong,"  were  now 
frequently  able  to   detect  and   rectifv  many  causes  of 


stoppage  with  their  machines.  He  maintained  that  it  was 
better  both  for  the  company  and  for  the  insured  to  spend 
money  on  efficient  inspection,  with  a  view  to  preventing 
damage,  than  to  pay  compensation  for  claims. 

A  small  patented  device  for  which  utility  combined  with 
extreme  simplicity  is  claimed  is  finding  adoption  among 
cotton  spinners  in  the  Halifax  district.  Its  object  is  to 
make  practicable  the  use  of  hardened  steel  wire  for  the 
"faller  wires "  of  mules  and  jennies.  The  soft  wire  at 
present  in  use  is  quickly  worn  into  grooves  by  contact  with 
the  yarn.  These  grooves,  engaging  with  thick  places  in 
the  thread,  become  a  prolific  source  of  breakage,  with  the 
accompanying  losses  of  time,  material,  and  labour.  Hard 
wire  has  not  been  used  before  for  want  of  a  simple  means 
of  securing  it  to  the  faller  "  finger."  The  soft  wire,  after 
being  passed  through  the  eyelet  of  the  finger,  is  tied  round 
the  nick  provided  for  the  purpose.  Used  in  this  way,  wire 
of  harder  temper  would,  of  course,  break.  But  by  employ- 
ing a  simple  eyebolt  a  perfectly  effective  means  of  attaching 
hard  wire  to  the  two  end  arms  of  the  rocking  shaft  is  found. 
This  eyebolt,  or  screwed  stud,  is  introduced  into  the  eyelet 
of  the  faller  arm  or  finger.  The  wire  is  threaded  into  the 
bolt's  eye,  and  the  nut  is  screwed.  A  perfect  grip  is  so 
ensured,  and  tension  wires  of  any  hardness  may  be  held. 
Only  the  end  arms  require  the  eyebolts,  and  so  soon,  as  the 
wire  shows  signs  of  wear  it  may  be  turned  to  present  a 
new  contact  surface  to  the  thread. 


CorOinglet's  Motor  Car  Exhibition. — Much  interest 
is  now  growing  in  the  great  Motor  Car  Exhibition 
at  the  Agricultural  Hall,  London,  which  opens 
to-morrow,  and  wall  not  close  until  the  25th  inst.  All  the 
latest  types  of  touring  and  light  vehicles  will  be  on  view, 
while  the  display  of  light  delivery  vans  will  give  the  event 
an  interest  for  all  who  look  to  the  motor  car  to  help  in  the 
solution  of  the  difficulties  of  delivery  experienced  by 
commercial  houses.  Several  new  pleasure  cars  for  the  1905 
season  will  be  introduced  to  the  public  at  the  forthcoming 
show,  which  will  be  held  under  the  patronage  of  the  Auto- 
mobile Mutual  Protection  Association,  of  which  the  Earl 
of  Shrewsbury  is  president,  the  Motor  Van  and  Wagon 
Users'  Association,  and  the  Aero  Club  of  the  United  King- 
dom. The  Aero  Club  is  organising  a  special  display  of 
balloons,  airships,  etc.,  in  which  they  will  have  the  assistance 
of  Sir  David  Salomons,  M.  Lebaudy,  and  many  other 
distinguished  men  interested  in  travelling  above  the  earth. 
Considerable  interest  is  being  taken  in  the  heavy  vehicle 
section,  where  will  be  a  large  display  of  motor-'buses, 
municipal  vans  for  street  watering  and  the  collection  of 
dust,  lurries,  etc.  The  annual  meeting  of  the  Motor  Van 
and  Wagon  Users'  Association  will  be  held  during  the  week 
of  the  exhibition,  and  a  reception  will  also  be  accorded  to 
the  borough  and  district  engineers  and  surveyors  who  have 
been  deputated  by  their  authorities  to  make  a  thorough 
inspection  of  the  exhibits.  Then,  too,  the  annual  meeting 
of  the  Motor  Union  will  be  held  at  the  Agricultural  Hall, 
and  it  will  probably  consider  the  attitude  that  motorists 
should  adopt  in  view  of  the  cessation  of  the  Motor  Car  Act 
at  the  end  of  next  year. 


Breakdown  at  Roall  Waterworks. — The  advantages  of 
the  Pulsometer  pump  for  meeting  emergencies  is  well  known, 
and  was  particularly  exemplified  recently  at  Pontefract.  At 
the  Roall  Waterwoi-ks  a  duplicate  set  of  steam  pumps  which 
supply  the  town  both  broke  down  within  three  days,  thus 
causing-  the  danger  of  a  serious  water  famine  had  not  a  Pulso- 
meter pump  been  available.  Although  the  pumping  station  is 
five  miles  from  a  town,  a  complete  set  of  pumps  were  at  work 
under  fifty  hours,  this  being  due  to  the  excellent  arraugements 
made  bv  the  Pulsometer  Engineering  Company,  and  the 
adaptability  of  this  type  of  pump.  A  larger  Pulsometer  was 
fixed  a  day  or  two  later,  and  this  effectively  maintained  the 
water  supply  for  over  three  weeks,  until  the  broken  pumps  were 
repaired. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

(Continued  from  p<i</e  o  '4-) 
Air  Compressors. 

.  32.*  These  may  be  divided  into  single  acting  and  double 
acting,  or  those  that  deliver  dry  air,  have  water  injected  into 
their  cylinders,  or  a  mass  of  water  in  the  cylinder  moving 
to  and  fro  with  the  piston.  But  as  the  valves  are  the  most 
important  feature  of  the  compressing  cylinder,  the  best 
division  is  into  those  which  have  self-acting  or  mechanically- 
controlled  valves.  The  former  have  the  advantage  of 
simplicity,  and  their  first  cost  is  consequently  less  ;  the  latter 
are  more  durable,  give  less  trouble,  and  allow  a  higher 
piston  speed  than  the  former.  Self-acting  valves  are 
usually  closed  by  difference  of  pressure  and  a  spring,  and 
opened  by  difference  of  pressure  opposed  by  the  spring  ; 
mechanically-controlled  valves  are  opened  by  difference  of 
pressure,  and  usually  have  a  dashpot  to  prevent  shock  in 
opening,  but  mechanical  means  are  used  to  bring  them  close 
to  their  seats  shortly  before  it  is  necessary  for  them  to  close, 
which  they  do  by  difference  of  pressure  at  the  right  moment 
without  shock.  They  can  therefore  be  made  large,  and 
given  a  considerable  lift. 

Reciprocating  or  oscillating  valves,  the  latter,  for  example, 
of  the  Corliss  type,  may  be  used  as  in  blowing  engines  for 


Fig.  S3. 


Fio.  P4. 


the  admission  of  air,  because  they  close  at  the  end  of  the 
stroke;  and  the  moment  of  admission,  i.e.,  when  the  com- 
pressed air  in  the  clearance  has  expanded  to  atmospheric 
pressure,  can  be  approximately  determined.  They  may 
also  be  used  for  the  discharge  valve,  closing  at  the  end  of 
the  stroke,  but  as  the  point  when  discharge  commences 
depends  on  the  ratio  of  compression,  they  must  either  be 

*  Article  31  should  have  followed  instead  of  preceding  Article  32. 


opened  by  mechanical  moans  depending  on  difference  of 
pressure,  or  there  must  be  an  additional  discharge  valve 
which  prevents  the  return  of.  air  from  the  pressure  pipes 
into  the  cylinder. 

33.  Suction  and  delivery  valves  for  a  compressor  con- 
structed hi/  the  Friedrich  Wilhelms-ffiitte,  of  Mtilheim, 
Aid.  Ruhr. — There  are  two  air  and  two  steam  cylinders, 
the  diameter  of  the  former  being  625  mm.  (24'6  in.),  and 
of  the  latter  700  mm.  (-2 7/6  in.),  with  a  stroke  of  1,000  mm. 
(39  4  in.).  The  air  compressing  pistons  are  driven  direct 
from  the  steam  pistons,  the  crank  shaft  and  flywheel  being 

Fio.  85. 


Fio.  80. 


on  the  other  side  of  the  steam  cylinders  ;  the  cranks  are  at 
right  angles.  There  are  three  delivery,  and  five  suction 
valves  in  each  cylinder  end,  which  is  divided  into  two 
halves  by  a  vertical  diameter,  the  delivery  valves  being 
placed  on  one  side  of  this,  and  the  suction  on  the  other.  A 
delivery  valve  is  shown  in  sectional  elevation  in  fig.  83,  and 
in  end  view  in  fig.  84.  The  passage  in  the  valve  seat  is 
90  mm.  (3"55in.)  diameter,  so  that  the  discharge  area  is 
0'062  of  the  piston  area.  The  seat  is  of  bronze,  and  the 
conical  valve  of  100  mm.  (3-94  in.)  diameter,  of  delta  metal. 
It  has  a  hollow  guide  spindle  of  43  mm.  ( 1  '89  in.)  diameter, 
in  which  is  a  spiral  spring  of  steel  of  22  mm.  external 
diameter  (-867  in.),  and  2  mm.  diameter  wire.  The  guide 
spuidle  carries  a  piston  of  delta  metal  at  its  outer  end, 
which  works  in  a  dashpot.  The  piston  is  91  mm.  diameter 
(3-59  in.),  and  the  cylinder  in  which  it  works  92  mm. 
(3-62  in.),  so  that  the  air  can  pass  round  its  circumference. 
The  spring  is  held  at  its  outer  half  in  a  bronze  cylinder  of 
28  mm.  (Tl  in.)  diameter,  the  inner  diameter  of  the  valve 
guide  being  281  mm.  The  dashpot,  of  course,  prevents 
shock,  with  consequent  n<>ise  and  damage  to  the  valve  when 
the  valve  is  opening  and  closing.  Fig.  84  is  an  end  view 
with  the  dashpot  cover  removed.  Fig.  85  is  the  suction 
valve,  which  is  of  delta  metal,  the  seat  being  of  gun  metal,  the 
diameter  being  80  mm.,  so  that  the  suction  area  is  0  082  of 
the  section  of  the  cylinder.  The  valve  spindle  is  16  mm. 
(•63  in.)  diameter,  and  a  piston  is  screwed  upon  its  outer 
end,  working  in  a  dashpot.    The  diameter  of  piston  and 
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dashpot  is  60mm.  (2  "36  in . )  diameter,  and  the  valve  is 
pressed  on  its  seat  by  a  spring  of  steel  24  mm.  external 
diameter  (,945  in.)  of  3  mm.  wire.  Fig.  86  is  a  sectional 
end  view  through  the  middle  of  the  spindle. 

( To  be  continued.) 


THE   AUTOMOBILE   SHOW   AT  OLYMPIA. 

{Concluded  from  page  370.) 

Messrs.  The  Lune  Valley  Motor  Carriage  Co., 

Lancaster,  are  the  manufacturers  of  a  patent  design  of 
water-tube  boiler  for  motor  vehicles.  The  boiler  claims  to  have 
the  advantages  of  a  "  wet  "  boiler  with  high  efficiency,  rapid 
steam  generating  properties,  and  the  safety  of  the  '"'Flash  " 
type.  It  consists,  as  will  be  seen  from  the  illustration, 
of  a  central  drum,  which  is  pressed  out  of  a  single  steel 
plate,  and  internal  coils  of  mild  steel  tubes,  arranged  so  as 
to  expose  a  large  surface  to  the  hot  gas,  and  yet  allow 


the  burner,  performs,  when  moved,  a  clearing  action  in  the 
nozzle,  and  prevents  the  hole  from  becoming  clogged  up. 
Several  of  these  burners  have  been  in  use  in  launches,  etc., 
for  2|  years  without  having  been  cleaned  or  requiring  any 
repairs  during  that  time.  The  air  pressure  required  is  only 
from  201b.  to  301b.  per  square  inch.  The  advantages 
claimed  for  this  burner  are  :  (1)  Simplicity,  (2)  elimination 
of  the  bunsen  flame  and  accompanying  liability  to  "  back 
firing,"  and  (3)  high  heating  efficiency.  The  efficiency  of 
the  boiler  with  this  burner  is  high,  giving  an  evaporation 
of  15  lb.  of  water  per  1  lb.  of  oil  from  and  at  212  deg.  Fab., 
and  it  will  raise  steam  to  300  lb.  per  square  inch  from  all 
cold  in  eight  minutes.  The  same  firm  also  manufacture  a 
patent  tubing  for  radiators  and  condensers.  The  tubes  are 
of  solid-drawn  copper,  and  each  is  covered  with  a  spiral  of 
phosphor  bronze  or  hard-drawn  aluminium  wire.  The 
novelty  lies  in  the  construction  of  this  wire  covering,  which 
takes  the  form  of  a  triangular  helicallv-formed  coil,  which 
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of  easy  cleaning.  Each  coil  makes  three  turns,  with  the  I 
ends  expanded  into  the  central  drum,  thus  permitting  any  | 
coil  to  be  easily  removed  and  replaced.  Boilers  of  this 
type  possess  a  great  advantage  in  that  little  or  no  damage 
can  occur  through  shortness  of  water.  Tests  have  been 
carried  out  in  which  the  boiler  has  been  made  red  hot,  and 
then  had  cold  water  pumped  into  it,  thus  showing  that 
the  boiler  can  be  forced  without  danger.  For  use  in 
connection  with  this  boiler,  the  same  firm  manufacture  a 
patent  burner  for  paraffin  or  "  kerosene  "  oil.  The  oil 
passes  to  the  burner  by  the  pipe  D,  and  being  vaporised  in 
the  coils  C  issues  in  the  form  of  a  gas  from  the  jet  or 
nozzle  A,  where  it  is  ignited.  The  jet  impinges  on  the 
inverted  dome-shaped  deflector,  over  which  it  spreads  in 
a  thin  film,  and  producing  a  white  hot  smokeless  flame. 
The  flame  is  regulated  by  the  needle  D,  which  projects 
through  the  nozzle,  and  is  operated  by  the  hand  lever,  as 
shown.    This  needle,  which  is  the  only  working  part  of 


encircles  the  tube,  and  so  grips  it  that  no  vibration  or 
rough  usage  can  loosen  it.  The  triangular  form  causes  it 
to  touch  the  tubes  at  three  points  in  each  turn,  so  that 


The  Lune  Valley  Motor  Carriage  Co.'s  Patent  Radiator  and  Condenser  Tube. 

there  is  ample  contact  for  the  conduction  of  heat  from  the 
tube,  whilst  the  open  formation  allows  of  free  access  of  air 
for  carrying  away  the  heat, 
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EFFECT  OF  HEAT  ON  THE  ELECTRICAL 
AND  MECHANICAL  PROPERTIES  OF 
DIELECTRICS. 

The  value  of  the  investigations  carried  out  at  the  National 
Physical  Laboratory  under  Dr.  L.  T.  Glazebrook,  F.R.S., 
was  again  exemplified  at  a  meeting  of  the  Institute  of 
Electrical  Engineers  held  on  March  9th,  when  a  paper 
was  read  by  Mr.  E.  H.  Rayner,  M.A.,  A.M.I.C.E.,  entitled, 
"  Report  on  Temperature  Experiments  carried  out  at  the 
National  Physical  Laboratory."  The  paper  dealt  with  two 
investigations  which  have  been  undertaken  on  behalf  of 
the  Engineering  Standards  Committee.  The  first  part  was 
one  on  the  effect  of  heat  on  the  electrical  and  mechanical 
properties  of  such  insulating  materials  as  are  usually 
employed  in  electrical  machinery,  and  the  second  part  deals 
with  the  internal  temperature  of  field  coils  of  continuous- 
current  machinery.  The  research  on  the  effect  of  heat  on 
insulating  substances  involved  the  determination  of  the 


disruptive  pressure  of  the  unheated  specimen  had  a  lower 
value  than  after  heating,  due  in  all  probability  to  the 
presence  of  moisture. 

Insulation  Resistance. — In  addition  to  the  disruptive 
tests,  a  series  of  measurements  of  insulation  resistance  were 
made.  The  resistance  was  first  determined  at  a  difference 
of  potential  of  200  volts,  then  at  a  difference  of  1,000  volts, 
and  in  some  cases  again  at  a  difference  of  200  volts.  The 
resistance  was  less  at  1,000  volts,  and  did  not  recover 
completely  again  at  200  volts.  According  to  the  results 
obtained,  the  varnished  substances  are  more  damp  proof 
cold,  but  when  heated  the  untreated  materials  give  the 
higher  results. 

Temperature  Distribution  in  the  Interior  of  Field  Coils 
of  Electrical  Machinery. 

This  part  of  the  paper  deals  with  an  investigation  also 
undertaken  at  the  request  of  the  Engineering  Standards 
Committee,  who  desired  to  know  what  in  actual  practice 
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voltage  which  would  pierce  the  substance,  and  some  tests 
were  devised  to  measure  the  loss  of  mechanical  strength 
and  increase  of  brittleness.  It  was  found  that  the  alter- 
nating pressure  required  to  break  down  a  specimen  fell 
with  the  frequency.  A  frequency  of  50  was  decided  upon 
as  the  standard,  and  all  specimens  were  exposed  to  the 
air  of  the  room  for  five  minutes  before  being  tested,  the 
usual  procedure  being  to  raise  the  pressure  to  the  sparking 
point  in  about  a  quarter  of  a  minute.  For  oil  linen  heated 
to,  between  125  deg.  C.  and  150' deg.  C.  for  three  minutes 
the  average  disruptive  pressure  was  3,620  volts.  For  the 
same  specimen  heated  to,  from  100  deg.  Cen.  to  125  deg. 
Cen.,  the  average  disruptive  pressure  was  4,250  volts. 

Mechanical  Tests. — Under  this  heading  punching  and 
bending  tests  were  carried  out.  For  the  latter  the  specimen 
was  bent-round  cylinders  of  gradually  decreasing  diameters, 
until  it  broke  or  was  badly  cracked.    In  many  cases  the 


was  the  difference  between  the  maximum  temperature 
reached  in  field  coils  and  the  mean  temperature  calculated 
from  the  increase  of  resistance  of  the  coil.  Temperatures 
were  taken  by  means  of  a  thermometer  placed  on  the 
coil  to  be  tested,  but  the  result  naturally  varied  with 
the  amount  of  packing  and  local  heating  so  produced. 
The  excess  of  maximum  over  mean  temperature  varied 
according  to  the  shape  of  the  coil  and  the  temperature  at 
which  it  was  run.  A  considerable  cooling  effect  on  the 
core  side  was  noticeable  in  the  case  of  some  coils  wound  on 
a  metal  former,  where  there  was  an  air  space  between  the 
core  and  the  coil,  and  consequently  some  of  the  curves 
obtained  show  nearly  as  low  a  temperature  on  the  core 
side  as  on  the  outside,  when  the  machine  was  running. 
According  to  the  table  giving  the  essential  results  of  the 
investigation,  the  figures  for  the  difference  between  ^maxi- 
mum and  the  mean  temperature  vary  from  about  25  deg. 
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Cen.  downwards.  A  value  of  0'428  per  cent  per  degree 
Centigrade  was  assumed  for  the  temperature  coefficient  of 
the  resistance  of  copper. 

Actual  Temperature  to  which  Cotton  may  be  used. 

Some  experiments  giving  information  as  to  the  actual 
temperature  up  to  which  cotton  may  lie  used  were  also 
made,  and  the  results  are  given  in  an  appendix  to  the 
paper.  From  experiments  made  on  samples  of  cotton- 
covered  wire,  there  appeared  to  be  no  serious  alteration 
in  the  cotton  up  to  about  1 25  deg.  Cen.  Above  this  the 
cotton  became  darker,  till  at  the  highest  temperature  (180 
deg.  Cen),  to  which  samples  were  subjected  for  a  prolonged 
period,  it  became  nearly  black  ;  but  even  then,  from  the 
electrical  point  of  view,  it  proved  to  be  an  excellent 
insulator,  as  compared  with  cotton  at  atmospheric  tem- 
perature. Practically  no  leakage  was  caused  by  the 
carbonisation  of  the  cotton  when  it  had  become  almost 
black. 


WATER  TURBINES. 

\_Specia lly  Contributed.'] 
III. — Radial-flow  Impulse  Turbines. 

In  these  turbines  the  flow  is  at  right  angles  to  the  shaft, 
being  either  to  or  from  the  centre.  In  the  inward-flow 
turbine  the  guide  blades  are  outside  the  wheel,  and  the 
water  is  ultimately  discharged  from  the  central  portion  of 
the  wheel.  In  the  outward-flow  turbine  the  guide  blades 
are  inside  the  wheel,  and  the  water  is  discharged  outside 
the  wheel.  The  inward-flow  turbine  is  frequently  worked 
in  a  vertical  position,  with  the  shaft  horizontal  ;  it  is  used 
on  both  high  and  low  falls,  and  is  in  most  cases  more 
convenient  than  the  outward-flow.     The  outward-flow  tur- 


Radial-flow  Impulse  Turbines. 

bine  is  almost  invariably  worked  in  a  horizontal  position, 
with  the  shaft  vertical  ;  it  is  generally  used  on  low  falls 
only. 

ji  =  angle  between  tangent  to  tip  of  a  guide  blade,  and 
tangent  to  wheel  at  nearest  point  ; 

0  =  angle  between  tangent  to  tip  of  a  wheel  vane,  and 
tangent  to  wheel  at  same  point; 

V  =  velocity  due  to  head  ; 


v  =  velocity  of  that  circumference  of  wheel  which 
receives  the  water — i.e.,  the  outer  circum- 
ference of  an  inward-flow,  and  the  inner  cir- 
cumference of  an  outward-flow. 

The  tangential  component  V  is  cos  ft  V,  so  the  effective 
striking  velocity  ==  V  cos  /3  -  v.  The  velocity  of  the 
water  relatively  to  the  wheel  is  evidently  the  hypothenuse 
of  a  right-angled  triangle  having  the  striking  velocity  for 
base,  and  the  radi  d  component  of  V  for  perpendicular,  and 


=  Vx  =  ^/(Vcos/3  -  vf  +  (V  cos  90  -  /Sf. 

The  effective  velocities  being  only  those  parts  which  are 
tangential,  the  effective  discharging  velocity  =  Vi  cos  0. 
Adding  the  striking  and  discharging  velocities  together, 


pressure  on  wheel 


(V  cos  fi  -  r)  +  V,  cos  0 


c             ,                j       [( V  cos  B  -  v)  +  V,  cos  01  w  v 
foot-pounds  per  second  =  ^  '-  J  —  ; 

efficiency  =  [(V  cos  jj  -  »)  +  \\  cos 

The  best  speed  is  that  at  which  the  tangential  component 
of  the  discharging  velocity  is  equal  to  the  speed  of  that  part 
of  the  wheel  receiving  the  water — that  is,  when  Vj  cos  0  = 
v,  the  effective  velocity  is  then  entirely  utilised.  The  best 
speed  is  from  0'5  V  cos  0  to  0'7  V,  usually,  about  0'55  V. 
In  an  impulse  turbine  it  is  important  that  the  wheel 
passages  should  never  be  filled  at  any  point ;  and  as  the 
velocity  through  them  is  less  than  that  through  the  guide 
passages,  they  must  be  made  larger,  the  angle  0  being  such 
that  Vj  sine  0  =  V  sine  (3,  or  approximately  Y1  0  =  V  j3. 

If  R  =  outside  radius  of  wheel,  r  =  inside  radius  of 
wheel,  and  Vx  is  assumed  to  be  about  ^  V,  then 

0  =  2/3  —  (inward  flow)  ; 

r 

0  =  .2  (3  4"  (outward  flow). 
R 

Nothing  is  gained  by  increasing  the  depth  of  the  wheel  at 
the  point  of  discharge,  as  the  downward  inclination  causes  a 
waste  of  velocity  greater  than  that  caused  by  the  inclination 
(0)  of  the  vanes  giving  the  same  area. 

If  C  =  cubic  feet  available  per  minute  under  head  h,  the 
required  diameter  of  wheel  in  inches  at  that  point  which 
receives  the  water 


=  D 


/       C"  m 
J  10  sin  j8"7I 


(full  admission) ; 


in  =  ratio  of  D  to  depth  of  wheel,  from  6  to  12,  usually 
about  10  for  both  inward  and  outward. 

If  H.P.  =  effective  horse  power  required,  putting  m  =  10, 
;8  =  10  deg.,  and  assuming  efficiency  to  be  075,  then 


D 


63 


/  H.P. 


(full  admission) ; 


C  =  700 


H.P. 

h 


=  0-8  R,  usually 


pitch  of 


i  D 

jmdes  -- 


to 


—  about. 
20 


If  water  is  to  be  admitted  to  part  only  of  the  circum- 
ference, and  if  K  =  ratio  of  whole  circumference  to  that 
part  to  which  water  is  admitted,  then  multiply  diameter, 
found  as  above,  by  J^{. 


Mi.  W.  F.  Worthington,  who  for  the  past  eight  years  has 
held  the  position  of  chief  engineer  of  the  Lancashire  and  York- 
shire Railway,  lias  been  offered,  and  has  accepted,  the  position 
of  engineer-in-ehief  of  the  Midland  Railway. 
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ELECTRIC    WINDING  ENGINES. 


Ax  the  present  day  there  is  a  general  inclination  on  the 
part  of  a  certain  section  of  the  community  to  consider 
electricity  as  the  form  of  power  to  be  adopted  for  all 
purposes.  This  is  seen  first  in  the  almost  universal 
adoption  of  electric  trams,  the  no  less  prevalence  of 
motors  for  power  purposes  in  all  classes  of  factories  and 
works,  the  commencement  of  the  electrification  of  some  of 
the  branches  of  the  main  lines  of  railways  ;  while  now  there 
is  a  tendency  for  electricity  to  be  adopted  in  such  textile 
factories  as  spinning  mills  and  weaving  sheds.  On  the 
Continent  and  in  America  especially  electricity  has  been 
largely  adopted  for  cotton  mills,  and  from  the  results 
obtained  in  these  countries  there  is  a  prima  facie  case 
made  out  for  similar  practice  in  this  country.  In  all  these 
cases,  however,  it  can  at  least  be  claimed  that  a  certain 
amount  of  the  increased  efficiency  is  due  to  reduced  losses 
in  transmission,  although  at  the  same  time  it  is  also 
acknowledged  that  a  not  inconsiderable  portion  of  the 
advantage  arises  from  other  sources,  such,  for  example,  as 
a  more  regular  turning  moment  (a  matter  of  prime 
importance  in  spinning  operations),  a  better  distribution 
of  the  load,  and  so  on. 

When  the  question  of  the  electrification  of  colliery 
winding  engines  is  considered,  it  is  evident  that  an  entirely 
different  set  of  conditions  has  to  be  met.  It  is  useless 
contending  that  there  will  be  in  any  way  a  saving  in  the 
transmission  of  the  power,  for  as  a  general  rule  the  winding 
engine  is  directly  coupled,  or  at  least  belted  or  roped  to 
the  winding  gear,  and  at  the  same  time  the  bank  of  boilers 
required  for  feeding  the  engine  with  steam  is  situated  close 
to  the  engine,  and  the  whole  forms  an  ideal  compact  plant. 
As  the  general  claim  for  increased  efficiency  is  because  of 
the  decreased  transmission  losses— and  in  this  case  there 
are  no  transmission  losses  that  can  be  decreased,  and  as 
also  it  is  generally  known  that  there  cannot  be  trans- 
formation of  energy  without  loss — there  can  be  no  wonder 
that  the  majority  of  colliery  engineers  and  others  are  at 
present  unconvinced  that  electrical  winding  is  feasible. 
They  contend,  perhaps  wrongly,  that  the  complication  of 
parts  must  increase  the  risk  of  breakdown  and  lower  the 
factor  of  safety  of  the  plant,  and  they  further  contend, 
and  quite  rightly  too  from  their  point  of  view,  that  there 
must  be  a  greater  loss  in  the  system  when  it  is  remembered 
that  first  of  all  mechanical  power  is  obtained  from  the 
prime  mover,  the  engine  ;  this  has  to  be  converted  into 
electrical  power  in  the  generator,  and  then  back  again  into 
mechanical  power  in  the  motor,  and  thus  two  distinct 
and  unnecessary  sources  of  loss  are  introduced,  for  no 
apparent  benefit. 

It  is  stated  above  that  the  colliery  owners  and  managers 
are  right  in  their  contention  from  their  point  of  view,  and 
if  this  were  all  that  is  done  there  would  not  be  any  saving 
with  electrical  winding,  but,  on  the  other  hand,  a  distinct 
loss.  Their  contention  that  electrical  engineers  who 
advocate  this  system  only  do  so  because,  other  markets  having 
been  exhausted  to  a  large  extent,  they  now  wish  to  exploit 
a  new  field,  is  wrong,  and,  if  it  were  the  correct  one,  there 
would  be  little  chance  of  any  advance  being  made  on  these 
lines,  as  colliery  owners  are  the  same  as  other  manufacturers 
and  producers,  and  will  not  spend  large  sums  without 
gaining,  or  at  least  expecting,  some  more  than  adequate 
return.  The  electrical  engineers  advance  the  merits  of  this 
new  system  because  they  are  in  a  position  to  prove  that 
immediate  benefits  will  be  the  result,  and  because  they 
are  also  in  a  position  to  show  that  the  financial  gain  with 
electric  winding  is  so  great  that  the  outlay  spent  in 
substituting  the  whole  of  the  existing  plant  by  means  of 
electric  winding  gear  will  be  saved  in  the  cost  of  working 
in  three  years  at  the  outside. 

The  object  of  these  notes  is  to  show  in  a  simple  manner 
what  are  the  conditions  that  obtain  with  winding  operations 


under  either  system,  and  then  how,  when  electrical  winding- 
is  introduced,  a  large  source  of  loss  can  be  entirely 
eliminated.  This  loss  which  is  eliminated  is  so  great  that 
enormous  financial  gains  are  the  consequence.  In  order 
that  the  reader  may  fully  follow  the  argument,  it  will  be 
necessary  to  deal  briefly  with  some  of  the  principles  of 
dynamo  working.  These  principles  will  be  enumerated  in 
as  brief  a  manner  as  possible  consistent  with  lucidity,  and 
all  explanations  will  be  given  in  a  form  that  can  be  readily 
grasped  by  any  intelligent  engineer. 

It  must  be  remembered  that  dynamos — by  this  term  is 
included  both  generators  and  motors — are  divided  into  two 
main  classes — direct-current  machines  and  alternating- 
current  dynamos.  The  difference  between  these  two  types 
is  that  in  the  former  the  current  always  travels  in  the  same 
direction  in  the  leads  to  the  machine ;  while  in  the  latter 
the  current  alternates  so  many  times  per  second  in  these 
leads,  first  flowing  in  one  direction  and  then  in  the  other ; 
the  number  of  complete  alternations  per  second  in  the 
direction  of  the  current  is  termed  the  frequency.  These 
two  main  types  are  subdivided  into  various  classes.  For 
instance,  there  are  drum-wound  armatures,  smooth  core, 
slotted  core,  and  so  on,  in  the  case  of  the  direct-current 
machines  :  while  in  the  case  of  alternators  there  are  disc 
machines  and  cylindrical  machines,  machines  with  and 
machines  without  iron  in  the  armature,  and  so  on.  These 
are  minor  details  or  classifications,  which  do  not  affect  the 
question  under  consideration,  as  does  a  more  important 
classification,  which  must  now  lie  dealt  with.       In  the 


Fig.  1. 

direct-current  dynamo,  whether  generator  or  motor,  it  is 
necessary  to  have  two  parts — a  rotating  portion,  in  which 
the  electromotive  force  is  usually  generated,  and  a  fixed 
portion,  which  generally  is  required  in  order  to  give  the 
magnetic  field  in  which  the  rotating  portion  or  armature 
revolves.  It  must  also  be  remembered  that  the  electro- 
motive force  is  induced  in  the  armature  wires  owing  to 
these  cutting  lines  of  force,  as  the  magnetic  field  is  termed. 
An  important  point  to  mention  is  that  while  the  dynamo  is 
said  to  generate  a"  current  of  electricity,  this  is  not  the 
case.  No  current  is  created,  but  the  electromotive  force 
or  pressure  of  the  current  is  raised,  and  in  the  motor  this 
pressure  is  absorbed.  One  of  the  best  methods  of  con- 
sidering a  dynamo  used  as  a  generator  is  to  compare  it 
with  a  pump  or  hydraulic  engine.  In  this  latter  a  current 
of  water  flows  through  the  pipes  and  apparatus  of  the 
system.  No  water,  it  is  evident,  is  created.  In  the 
hydraulic  engine  a  certain  head  or  pressure  is  given  to  the 
water,  which  then  flows  through  the  system,  where  in  the 
water  motors  the  head  is  abstracted,  so  that  a  complete 
system  of  pipes  is  installed — outflowing  and  inflowing  pipes. 
In  the  former  the  water  is  at  a  pressure  of  so  many  pounds 
per  square  inch,  and  in  the  latter  at  zero  pressure.  This 
analogy  holds  perfectly  so  far  with  the  conditions  that 
obtain"  with  electricity.  The  dynamo  gives  a  pressure  to 
the  current,  but  instead  of  measuring  this  pressure  in 
pounds  per  square  inch  it  is  measured  in  volts. 
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The  usual  direct-current  dynamo  is  designed  as  shown 
in  tig.  1,  the  only  exception  being  that  a  bi-polar  machine 
is  shown,  while  modern  practice  tends  to  the  use  of  a  multi- 
polar machine,  but  this  makes  no  real  difference.  The 
rotating  part  is  termed  the  armature,  and  in  this  the  high 
pressure  or  electromotive  force  is  induced.  This  is  induced 
because  when  a  wire  cuts  across  a  magnetic  field  a  certain 
difference  of  potential  or  pressure  is  induced  between  the 
two  ends.  The  amount  of  this  difference  of  potential, 
which  is  measure's  in  volts,  depends  upon  the  number  of 
lines  of  force  cut  per  second.  The  strength  of  any 
magnetic  held  can  be  measured,  and  this  strength  is 
expressed  in  lines  of  force,  the  assumption  being  that 
when  there  is  a  magnetic  stream  from  one  pole  of  a  magnet 
to  another,  as  is  the  case  in  the  air  gap  in  which  the 
armature  rotates,  the  magnetism  flows  in  lines.  The  total 
electromotive  force  induced  in  any  armature,  and  available 
at  the  terminals  of  the  machine,  depends  then  upon  three 
things  :  first,  the  number  of  wires  connected  in  series  on 
the  armature  ;  secondly,  upon  the  strength  of  the  magnetic 
field  in  which  the  armature  rotates ;  and,  thirdly,  upon  the 
number  of  revolutions  per  minute.  It  is  a  fundamental 
principle  in  electrical  engineering  that  if  a  current  of 
electricity  flows  through  a  wire,  this  current  will 
create  a  magnetic  field  in  the  medium  surrounding  the 
wire.    If  the  wire  be  wound  in  a  coil,  a  north  pole  will 


Outer  Circuit 


Fia  2. 

form  at  one  face  of  the  coil,  and  a  south  pole  at  the  other. 
The  strength  of  these  fields  will  depend  upon  the  value  of 
the  current  flowing,  and  the  number  of  spirals  into  which 
the  wire  is  wound.  The  strength  further  depends  upon 
the  nature  of  the  substance  round  which  the  wire  is  wound. 
If  this  be  wood,  porcelain,  stone,  air,  etc.,  the  strength  of 
the  poles  will  be  the  same,_  and  will  only  be  low ;  but  if, 
on  the  contrary,  the  interior  medium  is  soft  iron  or  steel, 
the  strength  of  the  poles  will  be  enormously  increased. 
In  accordance  with  this  principle  the  modern  dynamo  is 
designed  with  magnets  made  of  soft  iron  or  steel,  wound 
round  with  many  turns  of  wire.  The  dynamo  can  now  be 
self  or  separately  "  excited " ;  that  is,  the  current  which  it 
is  necessary  to  make  to  flow  through  these  turns  or  spirals  can 
either  be  supplied  from  the  dynamo  armature  itself,  when 
the  machine  is  said  to  be  self-excited,  or  it  can  be  supplied 
from  some  other  source,  when  the  dynamo  is  separately 
excited.  If  supplied  from  the  dynamo  itself,  there  are 
t  hree  ways  in  which  the  magnets  may  be  excited :  either 
the  wires  can  be  so  arranged  that  the  whole  of  the  current 
which  is  given  off  from  the  armature  circulates  round  the 
field  magnets.  This  type  is  illustrated  in  fig.  1,  and  is 
known  as  a  series  dynamo.  The  second  type  is  the  one  in 
which  the  exciting  current  flowing  through  the  field 
niagnet  coils  is  only  a  small  portion  of  the  main  current 
which  is  shunted  through  these  coils  of  thin  wire,  and  the 
machine  is  known  as  a  shunt  dynamo.  This  type  is 
illustrated  in  fig.  2.  The  difference  betv,  reen  these  two  is 
that  in  the  former  the  amount  of  the  field  strength  depends 


entirely  upon  the  load  on  the  dynamo,  and  consequently, 
as  the  pressure  depends  upon  the  magnetism,  there  is  a 
greater  electromotive  force  when  the  dynamo  is  fully  loaded 
than  at  light  loads;  in  the  second,  the  excitation  being 
always  approximately  constant,  the  electromotive  force  of 
the  current  is  practically  the  same  at  all  loads.  In  the 
third  case,  the  fields  are  wound  with  the  shunt  coils,  shown 
in  fig.  2,  but  there  are  also  added  a  few  series  coils 
through  which  the  main  current  flows.  This  type  is  then 
a  combination  of  the  shunt  and  series  dynamo,  and  is 
known  as  a  compound-wound  dynamo.  This  type  is  the 
one  generaly  used,  as,  although  with  the  shunt  dynamo 
the  electromotive  force  is  kept  approximately  constant  at 
all  loads,  it  is  not  exactly  constant;  and  while  with  the 
series  dynamo  the  electromotive  force  increases  as  the  load  is 
increased,  with  the  shunt  dynamo  there  is  a  slight  tendency 
for  the  electromotive  force  to  fall  as  the  load  is  increased, 
so  that  the  combination  gives  a  more  steady  electromotive 
force  at  all  loads,  added  to  which  it  is  usually  advisable  to 
over-compound  a  dynamo ;  that  is,  to  make  the  series  turns 
slightly  stronger  than  is  necessary  to  exactly  counterbalance 
the  loss  in  the  shunt  excitation,  in  order  that  the  greater 
loss  in  pressure  in  the  mains  with  a  heavy  load  may  be 
minimised. 

The  above  remarks  have  been  made  with  reference  to 
a  dynamo,  by  which  term,  it  has  been  stated,  is  meant 
either  a  generator  or  a  motor,  and  the  reader  must  recollect 
that  a  dynamo  is  a  perfectly  reversible  machine,  and  the 
same  dynamo  will  run  equally  as  well  either  as  a  generator 
or  a  motor.  The  great  point  to  be  remembered  m 
considering  the  application  to  electrical  winding  is  that 
in  either  a  generator  or  motor  the  three  co-relative 
factors  are  speed,  strength  of  field,  and  electromotive  force. 
If  one  of  these  is  constant,  then  the  second  will  vary  as 
the  third.  This  applies  to  both  generators  and  motors. 
In  the  generator,  if  we  have  a  constant  speed,  and  by 
means  of  a  variable  resistance  placed  in  the  shunt  of  a 
shunt-wound  dynamo  vary  the  number  of  amperes  that 
flow  through  these  coils,  we  vary  the  field  strength,  and 
consequently  proportionately  vary  the  electromotive  force. 
On  the  other  hand,  in  a  motor,  if  we  keep  the  field  strength 
constant,  then  the  speed  will  vary  directly  as  the  impressed 
electromotive  force  of  the  current  supplied. 

Another  important  point  in  connection  with  direct-current 
dynamos  is  that  the  power  in  any  circuit,  or  given  off 
by  or  supplied  to  any  dynamo,  is  expressed  in  watts.  Watts 
are  the  product  of  amperes  multiplied  by  volts,  and  if  we 
wish  to  express  the  power  in  horse  power  this  product  must 
be  divided  by  a  constant  746.  Thus,  if  there  are  x  volts 
and  y  amperes,  expressed  in  watts  the  power  is  x  x  y,  or, 
expressed  as  horse  power,  it  is  x  x  y  *  746.  A  most- 
important  point  that  must  also  be  remembered  is  that  the 
turning  moment  is  not  the  same  as  power.  The  name 
torque  is  given  to  the  turning  moment,  and  power  may  be 
expressed  as  torque  x  angular  speed.  Now,  if  the  power 
expressed  in  mechanical  units  is  the  product  of  two  factors, 
torque  and  speed,  electrical  power  is  also  the  product  of 
two  factors,  volts  and  amperes.  It  is  well  to  see  if  there 
is  any  relation  between  these  two  respective  sets  of  factors. 
If  T  is  given  in  foot-pounds,  it  is  known  that  the  power 
may  be  expressed  in  watts  as 


watts 


1-356, 


where  the  number  T356  is  a-  constant  introduced  to  bring 
the  answer  to  watts,  but  the  watts  are  equal  to  E  x  C 
where  E  represents  the  value  of  the  volts  and  C  the  value 
of  the  current  in  amperes. 

From  one  of  the  fundamental  principles  of  dynamo 
design  it  can  be  proved,  though  now  it  must  be  taken 
for  granted,  that 

E  =  n  SON  -  108, 

where  N  represents  the  number  of  lines  of  force  of  the 
field,  and  S  the  number  of  turns  on  the  armature,  and  C 
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the  current  flowing:  in  amperes.  Inserting  this  value  of  E 
in  the  first  equation,  wet  get 

T  =  SNC  v  (8-52  x  10-*), 

where  T  is  expressed  in  foot-pounds. 

This  double  equation  has  only  been  very  briefly  dealt 
with.  The  result  only  is  stated,  and  the  reader  who  wishes  to 
more  thoroughly  study  the  question  is  referred  to  Professor 
Thompson's  "  Dynamo-electric  Machinery."  The  equation 
is  given  because  it  is  of  the  greatest  importance  in  studying 
the  theory  of  the  application  of  electricity  to  winding 
operations. 

From  the  above  the  reader  will  see  that  with  constant 
excitation  the  torque  depends  only  upon  the  current  flowing, 
and,  conversely,  the  speed  depends  upon  the  electromotive 
force.  It  is  most  important  to  note  the  words  "  with 
constant  excitation."  These  words  are  the  crux  of  the 
whole  argument.  On  the  other  hand,  the  power  is  always 
the  product  of  volts  and  amperes  in  the  case  of  direct- 
current  dynamos.  In  the  case  of  alternating-current 
machinery  the  volts  and  amperes  must  be  multiplied  by 
a  third  factor,  termed  the  power  factor,  to  bring  the 
product  to  useful  watts,  but  this  may  be  neglected  for  the 
present.  The  great  difference  between  torque  and  power 
is  seen  in  the  starting  of  any  heavy  machinery,  whether  it 
be  a  massive  flywheel,  a  tramcar,  or  anything  else.  In 
the  latter  case,  which  is  one  daily  seen,  it  is  noted  that  it 
takes  a  certain  time  to  get  the  car  into  motion,  and  in  the 
days  of  horse  cars  it  was  noted  that  in  all  starting  there 
was  a  strain  thrown  on  the  horses  that  did  not  exist  after 
the  car  had  once  got  into  motion.  Work  is  measured  by 
the  mass  of  the  body  moved,  multiplied  by  the  distance 
moved  in  a  certain  time.  Thus,  as  the  car  had  always  the 
same  mass,  and  the  distance  moved  in  unit  time,  or,  in 
other  words,  the  speed  was  less  in  starting  than  when  the 
car  was  moving  at  its  normal  speed,  there  could  not  be  the 
same  amount  of  work  done,  but  the  strain,  due  to  the  large 
starting  torque  required,  was  greater.  If  now  the  case  be 
taken  where  there  is  a  large  printing  press,  for  instance, 
driven  off  a  steam  engine,  and  the  engine  is  kept  running 
at  a  constant  speed,  but  the  press  is  constantly  being- 
stopped  and  started,  there  will  be  frequent  occasions  when 
a  large  starting  torque  is  demanded  ;  but  this  torque  is 
independent  of  the  speed ;  as,  however,  the  speed  of  the 
engine  is  constant,  there  must  be  a  large  amount  of  power 
wasted  in  the  combination.  More  power  is  called  for  from 
the  engine  than  is  really  required,  owing  to  the  fact  that 
the  speed,  which  is  one  of  the  factors  of  power,  is  constant. 
The  same  thing  would  occur  in  connection  with  ordinary 
electrical  driving  by  means  of  motors,  but  that  it  is  guarded 
against.  In  the  ordinary  motor  equipment  a  starting 
switch  is  an  essential  part  of  the  apparatus.  The  starting 
switch  is  arranged,  in  brief,  so  that  at  first  the  fields  are 
fully  excited,  and  then  the  current  is  admitted  to  the 
armature  through  a  variable  resistance,  which  is  gradually 
cut  out.  This  resistance  serves  two  purposes  :  first  of  all 
it  prevents  an  excessive  rush  of  current  through  the 
armature  which  might  burn  it  out.  while  it  would  certainty 
affect  the  electromotive  force  of  the  supply  mains,  and  in 
the  second  place  it  ensures  a  gradual  start,  as  it  lowers 
the  impressed  electromotive  force,  and  so  reduces  the 
speed ;  while  the  necessary  torque  is  supplied  from  the 
greater  number  of  amperes  that  flow.  Such  a  method  of 
starting  and  regulating  the  speed  of  the  motor  is  satis- 
factory for  all  ordinary  cases,  and  is  known  as  rheostatic 
control,  but  it  is  not  sufficient  for  motors  driving  printing 
presses  and  other  machines  that  have  to  be  frequently 
started  slowly  under  load,  as  the  method  is  too  unecono- 
mical, a  large  portion  of  the  power — that  is,  the  amount 
represented  by  the  total  current  flowing  at  any  instant, 
multiplied  by  the  volts  lost  in  the  resistance — being 
absolutely  wasted.  In  order  to  overcome  this  loss,  electrical 
engineers  devised  the  teazer  system  of  control,  in  which 
the  starting  current  is  transformed  in  an  auxiliary  machine, 
4 


so  that  the  main  motor  is  supplied  during  the  starting 
operations  with  a  low-voltage  current,  which  is  gradually 
increased  as  the  speed,  which  depends  upon  the  volts,  is 
increased.  A  method  very  similar  is  that  which  must  be 
applied  to  winding  gears  if  electrical  operating  is  to  show 
a  saving,  as  compared  to  steam  operating. 

(To  be  continued. J 


PIG   IRONS  AND  THEIR   ITS*E  IN  THE 
FOUNDRY  AND  FORGE. 

A  vert  interesting  paper  on  this  subject  was  read  on  the 
25th  ult.  before  the  Manchester  Association  of  Engineers 
by  Mr.  S.  Adamson,  of  Sheffield.  The  practical  difference 
between  the  terms  pig  iron  and  cast  iron  is  more  in  degree 
than  in  kind.  The  wrought-iron  manufacturer  requires  a 
pig  iron  which  in  grade  comes  between  those  used  for 
malleable  castings  and  ordinary  foundry  irons,  and  to  the 
manufacturer  of  ordinary  iron  castings  pig  or  cast  iron  is 
a  material  of  so  widely  different  properties  that  its  study 
amounts  now-a-days  to  almost  a  fine  art.  It  is  for  these 
two  users  of  pig  iron  that  the  paper  was  more  particularly 
written.  Pig  iron  is  divided  into  three  kinds  or  classes — 
that  is,  made  from  different  ores — viz.,  foundry  and  forge 
pig  irons,  and  hematite  pig  irons.  Certain  of  these  are 
subdivided  into  hot  and  cold  blast  and  refined  irons,  and 
all  are  further  divided  into  grades  or  numbers,  which  are 
usually  distinguished  by  the  fracture. 

Foundry  and  Forge  Pig  Irons. — These  are  found 
and  made  in  various  parts  of  the  country,  and  all  these 
irons  have  become  known  under  the  name  of  such  district. 
These  include  Scotch  pig,  Cleveland  or  Yorkshire  pig 
(generally  known  as  G.M.B.'s),  Lincolnshire  pig,  Derbyshire 
pig,  Nottingham  pig,  Northampton  pig,  Staffordshire  pig 
(hot  and  cold  blast),  Yorkshire  cold  blast  pig  (used  for 
best  Yorkshire  wrought  iron),  and  refined  pigs. 

Hematite  Pig  Irons. — These  are  chiefly  used  for  the 
production  of  steel,  but  enter  more  or  less  into  the  manu- 
facture of  many  classes  of  the  better  qualities  of  iron  cast/ 
ings.  This  iron  may  be  divided  into  three  classes :  (1) 
Made  from  foreign  ores,  (2)  made  from  local  ores,  and  (3) 
from  part  local  and  part  foreign.  The  chief  difference 
between  local  and  foreign  ores  is  that  the  latter  contain 
small  percentages  of  copper  and  sometimes  traces  of 
arsenic,  whilst  the  former  are  free  from  such  impurities. 
The  author  quotes  tests  to  show  that  the  presence  of 
copper  and  arsenic  in  such  quantities  as  usually  found  in 
pig  iron  are  at  least  harmless,  if  not  beneficial. 

Typical  Analyses. — A  number  of  typical  analyses  of 
hematites,  ordinary  foundry  and  forge,  and  special  irons 
were  given  in  the  paper,  showing  that  the  chief  difference 
between  ordinary  foundry  pig  irons  and  hematite  is 
phosphorus. 

Quality. — The  reason  of  any  difference  in  quality  is 
governed  by  the  methods  of  manufacture,  as  (n)  purity  of 
fuel,  (b)  regular  and  even  temperature  of  furnace,  (c)  soft 
or  refractory  nature  of  the  ore,  and  the  control  of  the 
furnace,  which  necessarily  is  less  when  in  furnaces  of  large 
capacity. 

The  total  elements  in  the  ordinary  run  of  steels — 
covering  what  is  generally  accepted  by  that  term — vary 
from  '50  per  cent  to  1'50  per  cent  in  high  carbon  steels  : 
whilst  in  grey  cast  iron  the  total  impurities  vary  from 
4  50  per  cent  up  to  nearly  10  00  per  cent  :  hence  the  influence 
of  small  percentages  of,  say,  phosphorus  on  the  metallic 
iron  in  the  steel  is  very  great,  whilst  in  cast  iron  the 
pro-rata  influence  is  lost  in  the  counter  influence  of  the  other 
elements  present.  This  remark,  of  course,  applies  more  or 
less  to  all  the  other  elements. 

The  author  states  that  English  irons  made  in  large  blast 
furnaces,  with  coke  as  fuel,  have  given  some  of  the  highest 
recorded  tensile  and  transverse  tests. 
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Grading'. — The  author  is  not  in  favour  of  grading  by 
fracture,  as  there  are  so  many  variations.  The  analyses 
and  photo  prints  of  fractures  given  in  the  paper  distinctly 
show  that  as  the. silicon  increases,  so  the  iron  becomes  grey, 
and,  speaking  broadly,  more  open,  up  to  3'QO  to  4'00 
silicon.  Above  this  percentage,  the  higher  the  silicon,  the 
whiter  the  iron.  Silicon  imparts  heat,  and  enables  the 
metal  to  remain  longer  in  a  molten  condition  ;  hence  an 
iron  containing  high  silicon  is  best  for  very  light  work, 
and  also  where  tire  casting  requires  to  be  fed. 

Speaking  broadly,  for  general  castings  without  tests, 
which  mostly  run  about  silicon  2'0O,  which  is  equivalent 
to  an  average  No.  3  iron,  grading  by  silicon  is  the  simplest 
way  of  working,  but  if  all  i ro ni'o under s  insisted  on  analyses 
within  very  fine  limits,  and  the  forge  alio  on  one  particular 
grade,  the  ironmaster  would  have  a  still  less  happy  time 
than  now,  as  to  a  very  large  extent  he  has  to  take  what  his 
furnace  gives.  Usually  in  the  smaller  English  furnaces 
there  are  at  least  two  grades  or  numbers,  by  fracture,  in 
each  cast,  and  occasionally  when  a  furnace  has  been  work- 
ing badly  several  grades  of  iron  from  a  No.  2  to  a  white 
iron  by  analyses  and  also  fracture  have  been  given  in  one 
cast — that  is,  from  silicon  2'20  per  cent  to  "6(1  per  cent. 

However,  a  judicious  mixing  of  foundry  irons  of  varying 
silicon  contents,  whether  of  the  same  or  different  brands, 
will  give  the  founder  satisfactory  results  for  all  general 
work  where  no  special  tests  are  desired,  and  for  such 
ordinary  castings  no  notice  need  be  taken  of  any  condition 
of  iron  outside  of  analyses. 

There  is  no  need  for  fear  by  the  ironfounder  in  the  use 
of  glazy  iron ;  in  fact,  "  glazed  "  and  white  iron  could  be 
melted  together  in  some  cases,  and  make  a  very  passable 
casting  for  common  work.  This,  however,  is  not  desirable 
in  actual  practice  in  cupola  w-ork,  because  of  the  difference 
in  the  specific  gravity  of  the  two  irons,  for,  unless  they 
are  thoroughly  mixed,  there  may  be  two  classes  of  metal 
in  the  one  ladle,  for  the  density  of  the  white  iron  would 
carry  it  to  the  bottom,  and  the  lighter  iron  would  remain  at 
the  top.  Then  there  is  the  deadly  enemy  sulphur,  which  in 
white  iron  sometimes  is  as  high  as  '40,  or  four  times  a 
reasonable  maximum  for  castings.  As  a  contrast  to  our 
methods  of  grading  by  fracture,  there  is  given  in  the  follow- 
ing table  a  specimen  of  the  American  method  of  grading 
by  analyses.  This  is  of  charcoal  iron,  but  silicon  content 
generally  runs  lower  in  ordinary  numbers  in  America  than 
in  this  country. 


Example 

of  Grading 

in  the  United  Statics. 

Charcoal  Cold 

Blast 

Pig  Iron. 

G  rade. 

Silicon. 

Chill  test  of  pig 

No.  1  A 

2-00  to  2'30 

„   1  B 

1-75  „ 

2-00 

.,  1  C 

1-50  „ 

175 

„  ID 

■25  „ 

1-50 

„  2  Soft 

TOO  „ 

1-25 

„  2  Hard 

75  ., 

l'OO 

„  3  Soft 

•55  „ 

•75 

in.  to  §  in. 

„  3  Hard 

•40  „ 

•55 

§  in.  „    |  in. 

„  4  Soft 

•30  „ 

•40 

|  in.  „  l|  in. 

„  4  Hard 

■20  „ 

•30 

I'iin.  „  2  in. 

„  5 

•10  „ 

•20 

Mottled. 

„  6 

'00  „ 

'10 

White. 

Phosphorus   "150  to  220 

Manganese    '300  to  700 

Sulphur    trace  to  '018 


American  Practice. — The  author  thinks  that  the  reason 
why  the  Americans  can  work  so  well  on  analyses  is  that 
there  is  probably  not  an  ironfoundry  of  any  consequence 
which  has  not  a  metallurgist,  or  metallurgical  engineer, 
whose  duty  it  is  to  attend  solely  to  the  mixings,  and  accept 
or  reject  pig  irons  as  they  are  delivered. 

Forge  Pig  Irons. — Whilst  grey  foundry  irons  run 
chiefly  from  Nos.  1  to  ?>,  those  used  in  the  forge,  outside 
of  refined  or  plate  irons,  are  Nos.  4  and  5,  but  somewhat 


different  in  fracture  to  a  foundry  iron.  A  forge  iron  can 
be  much  higher  in  sulphur  than  a  foundry  iron,  as  that 
element  is  partly  eliminated  in  the  process  of  puddling, 
and  can  be  lower  in  silicon,  as  this  is  also  eliminated,  whilst 
in  cast  iron  it  cannot  be  considered  an  impurity.  An  ideal 
iron  for  forge  purposes  is  one  which  is  low  in  silicon  and 
low  in  sulphur  at  the  same  time,  an  iron  by  no  means  easy 
to  get,  especially  as  English  works  require  a  special  fracture 
also. 

Special  Castings. — The  foregoing  remarks  apply  to  the 
general  run  of  heavy  castings  and  ordinary  wrought  iron, 
of  which  there  is  perhaps  a  greater  total  weight  than  in 
any  other  class  of  similar  materials,  but  in  dealing  witli 
special  castings  to  meet  mechanical  tests,  other  conditions 
have  also  to  be  considered.  Were  it  only  the  question  of 
different  analyses,  this  would  still  come  under  the  heading 
of  grading  by  analysis,  but  there  is  undoubtedly  a 
"  mechanical  "  condition  of  pig  or  cast  iron  as  well  as  a 
chemical — each  being  independent  of  the  other.  This  con- 
dition is  governed  by  methods  of  manufacture,  and  once 
pig  or  cast  iron  has  lost  its  mechanical  properties — if  it 
ever  had  them  to  commence  with — experience  shows  it  is 
not  seemingly  easy  to  regain  them  by  ordinary  natural 
means. 

Special  Forge  Irons. — '1  he  author  says  of  the..e  irons  ; 
"  What  has  to  be  considered  in  this  class  of  irons  is — given 
the  mechanical  condition  as  satisfactory — the  analyses  of 
an  iron  which  woidd,  to  use  a  works  phrase,  '  come  to 
nature '  in  the  same  time  as  the  other  irons  in  the  puddling 
furnace,  and  it  may  be  as  well  to  note  that  it  does  not 
necessarily  follow  that  each  iron  must  be  of  the  same 
analyses.  .  .  .  Generally  speaking,  an  iron  which  will 
give  the  desired  result  in  the  shortest  time,  and  is  thus 
exposed  the  least  to  lengthy  thermal  influences,  will  give 
the  best  results  in  the  finished  bar,  whilst  the  all-important 
'  work '  on  the  finished  bar  has  an  undoubtedly  important 
influence  on  the  tests  which  ma)-  be  obtained." 

Cold  Blast  and  Refined  Pig  Irons. — The  mechanical 

condition  of  cold  blast  and  refined  irons  no  doubt  is  the 
difference  between  these  and  the  average  hot  blast  irons. 
This  comes  under  methods  of  manufacture,  and  the  thermal 
conditions  under  which  cold  blast  and  special  irons  are 
made  tend  to  produce  in  these  irons  a  smaller  molecular 
structure;  hence  their  grading  must  necessarily  be  some- 
what different,  as  generally  speaking  these  irons  have  a 
lower  silicon  content,  number  for  number.  For  instance, 
a  No.  1  cold  blast  will  be  much  closer  than  a  No.  1  hot 
blast,  as  will  also  Nos.  2,  3,  4,  and  5  Hot  blast  irons 
are  different  in  analyses  and  molecular  structure,  but  by 
suitably  selecting  and  refining  both  these  conditions  can 
be  obtained.  Generally,  the  refined  irons  will  be  lower  in 
sulphur,  which  is  not  an  objectionable  feature,  and  in  the 
writer's  experience  these  have  given  much  higher  mechanical 
tests  than  ordinary  cold  blast  irons. 

Chilled  Castings.— This  is  a  subject  which  has  not  yet 

been  scientifically  investigated  to  any  extent ;  consequently 
there  is  very  little  comparative  data  on  record.  So  far. 
the  depth  of  chill  of  iron  for  this  purpose  has  been  judged 
by  the  appearance  of  the  fracture,  and  very  accurate  are 
the  opinions  of  practical  men  in  the  Staffordshire  chill  roll 
trade.  In  some  cases  now  chilled  samples  are  cast  in  the 
pig  beds  alongside  of  the  pigs,  and  this  gives  the  accurate 
depth  of  chill  in  the  pig  before  re-melting.  The  author 
is  engaged  on  a  research  on  this  matter,  and  says  that  it 
may  be  broadly  stated  that  pig  containing  silicon  1'50  and 
upwards,  depending  upon  the  condition  of  the  carbon,  has 
practically  no  chilling  properties,  and  the  lower  the  silicon 
from  that  point,  the  deeper  will  be  the  chill,  until  purely 
white  iron  is  obtained.  This  is,  of  course,  given  sulphur, 
phosphorus,  manganese,  etc.,  as  constant,  but  each  of  these 
again  has  its  influence  on  the  depth  of  chill. 
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to  readers  in  various  parts  of  England.  This 
greatly  admired  and  most  useful  piece  of 
home  or  office  Furniture  cannot  be  purchased 
elsewhere  at  our  price,  in  consequence  of 
the  special  terms  we  have  made  by  ordering 
large  quantities  from  the  makers. 


FOR   PARTICULARS  ADDRESS— 

The  Manager,  "Engineers'  Gazette" 

359,    STRAND,  LONDON. 


PATENTEES'  PITFALLS. 

Every  inventor  who  personally  applies  for  a  patent,  without 
having  the  professional  assistance  of  a  patent  agent,  is 
subject  to  considerable  annoyance  from  a  number  of  persons, 
all  apparently  eager  to  be  of  service  to  him  in  connection 
with  the  application  that  he  has  filed  at  the  Patent  Office, 
but  as  to  which  no  information  beyond  the  title  and  the 
name  and  address  of  the  applicant  has  been  published. 
The  annoyance  would  be  of  little  moment  were  it  not 
associated  with  evils  that  go  far  towards  robbing  the 
patentee — sometimes  of  his  invention,  but  almost  invariably 
of  his  money  for  worthless  services  and  false  advice. 

It  is  the  practice  of  the  Patent  Office  to  publish  the 
private  address  of  the  applicant  when  the  application  is 
made  other  than  through  an  agent;  in  the  latter  case  the 
agent's  address  only  appears.  Immediately  upon  the  address 
of  the  applicant  being  thus  published,  there  commences  a 
postal  bombardment  of  circulars  and  letters,  offering  advice 
and  assistance,  from  touting  persons  and  irresponsible 
agents,  who  live  apparently  by  getting  into  their  coils  the 
individual  inventor,  and  who  depend  upon  a  sufficient 
number  of  these  cases  for  making  what  income  they  can. 

The  patentee  is  frequently  told  that  his  invention  is  just 
the  one  that  the  correspondent  can  deal  with,  when,  as  a 
fact,  no  information  whatever  has  been  published  by  the 
Patent  Office  concerning  the  nature  of  the  invention,  and 
all  that  the  individual  knows  is  that  an  invention  described 
by  a  certain  title  is  the  subject  of  an  application  by  a 
particular  person  whose  name  and  address  is  then  given. 

The  responsible  patent  agent  who  essays  to  guide  his 
client  is  constantly  meeting  with  rebuffs,  due  to  the 
enthusiasm  of  the  inventor,  who  is  frequently  singularly 
blind  to  the  objections  and  arguments  that  a  friendly  agent 
will  urge  upon  him.  There  is,  however,  a  vast  difference 
between  advocating  caution  and  investigation  of  past 
records  before  money  is  spent  on  proposed  inventions,  and 
in  wantonly  encouraging  an  inventor  to  labour  in  directions 
which  every  agent  knows  full  well  to  have  been  already 
well  covered,  and  probably  previously  patented,  by  others. 
The  agent  who  recently  advised  a  man  that  a  proposal  to 
simply  turn  a  jet  of  steam  into  a  furnace  for  aiding 
combustion  of  fuel  that  "  the  whole  world  has  been  waiting 
a  hundred  years  for  that  particular  invention  "  was  more 
a  knave  than  a  fool,  but  he  probably  considered  he  had  a 
person  of  the  latter  description  for  his  client,  who  believed 
the  advice  he  gave,  and  at  once  entered  into  an  expenditure 
for  broadly  patenting  a  well-known  and  old  proposal. 

The  new  system  of  searching  instituted  by  the  Patent 
Office,  while  it  will  be  of  value  to  the  inventor  in  letting 
him  know  what  others  have  done  prior  to  his  patent  being 
granted,  will  make  it  known  to  him  after  he  has  spent  his 
money  upon  the  application,  and  paid  the  fees. 


412 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
arc  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed, 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  ajjplication  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  Its, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

4689    T.  HUNTER.    Bedplate  and  beater  bar  with  improved 

attachment. 

4-723    J.  KATTUM.    Hand  hose  on  wheels  for  garden  beds.* 
4774    G.  ANDRUS.    Insect  traps.* 
ITS  I    A.  J.  EGGLETON.    Flower  pot.* 
4810    G.  YALL.    Turnip  cutting  machines. 
4942    A.  J.  SIMPSON.    Distributing  artificial  manures  and 
sand,  etc. 

5005    G.  BRIDDON.    Grain,  etc.,  measurer. 

5066    J.  H.  DAVIS  and  C.  P.  SHORT.    Harrow  attachments.* 


Arms  and  Ammunition. 

4626    A.  P.  DOIG.    Trigger  guards.* 

4676  CAMMELL,  LAIRD,  &  CO.  LTD.  and  LYCURGUS 
BURROWS.  Delay  action  fuse  for  high-explosive 
shells. 

4734  A.    RE1CHWOLD    (Fried    Krupp    Aktiengesellschaft) . 

Training  mechanism  for  ordnance. 

4735  FRIED  KRUPP  AKTIENGESSELLSCHAFT.  Sight- 

ing gear  of  barrel  recoil  ordnance.* 
4922    W.  BEARDMORE  &  CO.  LTD.  and  A.  BREMBURG. 
Breech  mechanism  for  ordnance. 

4968  J.  C.  GONSALVES.    Manufacture  of  explosives. 

4969  J.   C.   GONSALVES.    Manufacture   of   explosives  and 

primers. 

4970  J.  C.  GONSALVES.    Blasting  or  war  cartridges. 
5131    K.  GRAF  VON  POCCI.    Fire  arms.* 


Bottles,  Glass,  &c. 

4602    N.  GREEN.    Screw  top  fruit  preserving  jar. 

4611    B.   J.   BRIERLEY.       Machinery  for    manufacture  of 

bottles,  jars,  etc. 
4621    F.  E.  BARRITT.    Bottle  for  spirits,  malt,  etc. 
4663    J.  T.  JOHNSON  (U.  C.  Heraeus,  Germany).  Moulding 

hollow  vessels  of  quartz  glass.* 
4720    J.  SLADEK.    Removing  corks  in  narrow-necked  bottles. 
4856    J.  T.  MYATT  and  A.  H.  JOHNSON.    Funnels  used  in 

supplying  liquids  to  bottles. 
4901    B.  J.  and  F.  T.  BREARLEY.    Glass  jars  or  cells. 
4906    A.  P.,  A.  P.,  jun.,  and  G.  W.  CHALONER.  Bottle 

filling  machine. 
4909    H.  A.  MORRIS.    Drawing  corks  from  bottles. 
4915    G.  HOOKHAM.    Bottle  stoppers. 
5056    F.  APTED.    Funnels  for  easy  filling  of  liquids. 
5067    W.   B.   BOSTWICK.    Non-refillable  bottle.* 
5076    W.  E.  HEATH  and  W.  H.  SADLER.    Bottle  and  jar 

sealing  device.* 

5089    F.  E.  HOLLYER.    Safety  guard  and  label  for  poison 
bottles. 

5129    H.  RAGDHOUSE.    Bottle  stopper. 

5152    H.    H.    LAKE    (J.    Wyeth    &    Brother,  Incorporated, 
U.S.A.).    Bottle  stopper.* 


Building  and  Construction. 

4584    H.  R.  ANTCLIFF.    Window,  etc.,  fasteners. 

4600    II.  COOLEY.    Key  and  dowelling  wood  blocks,  floors, 

4623    W.  ANSTEY.    Mixing   valve   for   baths   for   hot  and 
cold  water. 

4697    E.  BEARD.    Burglar-proof  fastener  and  suspender  for 
sash  windows. 

t704    .1.  A.  and  A.  L.  ROBERTS.    Pneumatic  paint  keg. 
4733    F.  WYNNE.    Material  for  the  manufacture  of  hydraulic 
cement. 

4736    J.  BEZOLD.    Diamond  cutting  tool  for  granite,  etc. 


4739    C.  G.  MAJOR,  E.  C.  and  P.  H.  STEVENS.  Safety 
device  for  lifts. 

4744    S.  PRIEST,  jun.    Wall  tie  for  divisions  of  cavity  brick 
walls. 

4769    D.  WHITTLE.    Line  pins  for  building,  etc. 

4808    A.  DRYSDALE.    Window  sash  hinges. 

4818    A.  ROBOTHAM  and  J.  HOLLINS.    Carpenter's  wood 

holding  device. 
4928    T.  HIGG1NSON.    Reversible  window. 

4950  W.  H.  TONKS.    Stays  and  fasteners  for  hinged  case- 

ments. 

4951  E.  PRESTON.    Machine  for  punching  roofing  slates. 
4977    G.  P.  WELLS.    Reinforced  concrete  flooring.* 

4983    F.   DE    MORSIER.    Fastening    bolts    and   screws  on 
woodwork.* 

5003    H.  ELLIS.    Liquid  applied  to  walls,  etc.,  in  their  wet 
state. 

5016    J.  C.  A.  MADDICK.  Holding  doors,  windows,  etc.,  open. 
5051    A.  KNOX.    Window  sashes. 
5079    J.  EVANS.    Movable  partition  for  schools  etc. 
5146    S.  DE  MOLLINS.    Templates  for  arches,  vaults,  etc.* 
5153    J.  SMART,  jun.    Preparing  and  mixing  stones  and  tar 
for  tar  paving. 

5157    J.  G.  DENNIS  and  E.  T.  FILER.    Scaffold  bracket.* 


Chemistry  and  Photography. 

10466a  (1904)  C.  DREYMANN.  Utilising  fatty  acids  for 
alimentary  fats  or  illuminating  oils.* 

4593  S.  ROBERTS.  Destroying  vegetable  matter  by  electro- 
lysed baths  of  different  acids. 

4632    A.  J.  BOULT.  Hydrometers* 

4646  0.  IMRAY  (Farbwerke    Vormals  Meister    Lucius  and 

Bruning,  Germany).  Manufacture  of  red  colour 
lakes. 

4647  O.  IMRAY  (Farbwerke    Vormals   Meister    Lucius  and 

Bruning,  Germany).    Manufacture  of  indigo  white. 

4648  F.  RUSS.  Increasing  the  chemical  activity  of  chlorine. 
4708    J.   HIRSCHBERGER  and   E.  HOFFA.    A  new  base 

and  new  sulphuretted  azo  colours  derived  from  same. 
4745    F.  R.  LIPSCOMBE.    Filters  and  their  attachments. 
4762    J.    Y.   THOMSON    (The    Badische    Amlin    and  Soda 

Fabrik,   Germany).    Manufacture  of  dehydrated  or 

nearly  so  caustic  alkalies.* 
4766    R.   LESSING  and   T.    WILTON.      Manufacture  and 

recovery  of  pyridine  and  similar  organic  bases. 
4831    E.  PIP0N.    Folding  photographic  camera. 
4868    W.    RICE.      Reducing  the   amount  of  light  passing 

through  a  lens  without  decreasing  its  rapidity. 
4874    J.  E.  BO USFIELD.    Photographic  cameras. 
4939    H.  BURGESS.    Adjustable  diaphragm  for  ray  photo- 
,  graphy.* 

4958  C.  D.  ABEL  (Act-ges-fur  Anilin  Fabrikation,  Germany). 

Double  salts  of  1:3 — diinethylxanthine  and  1:3:7 — 
trimethylxanthine. 

4959  C.  D.  ABEL  (Act-ges-fur  Anilin  Fabrikation,  Germany). 

Soluble  compounds  of  theobromine. 
4961    H.  E.  NEWTON  (Farbenfabriken  vom  F.  Bayer  &  Co.. 

Germany).    Flash-light  powders. 
5022    W.   E.    CALDBECK.       "Developing"    apparatus  and 

attachments. 

5036    T.  BECKER.    Photograph,  etc.,  frames.* 
5106    E.  CHAMBERS.    Filtering  apparatus. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

4594    P.  LAING.    Change-giving  apparatus. 

4783    THE    BRITISH    THOMSON-HOUSTON     CO.  LTD. 

(General  Electric  Co.,  U.S.A.).    Prepayment  meters. 
4807    J.  V.  M.  PESSERS  and  G.  DAGOSTINO.  Coin-freed 

games. 

4826    C.  H.  SIDEBOTHAM.    Coin  operated  locks. 
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Cycles  and  Cycle  Accessories. 

{See  also  Vehicles,  Wheels,  etc.) 
4608    T.  REUSS.    Cycle  wheel  guards. 

4613    A.  F.  WILKINSON.    Watch  bracket  for  cycle  lamps. 
4622    J.  H.  HUGHES.    Portable  apparatus  for  bicycle  racing. 
4637    C.  BEITIFFE  TULLY.  Cycles* 
4666    J.  L.  CLOUDSLEY,  jun.    Cycle  frames. 

4847  W.  G.  LAMPARD.  Cycle  locking  device. 
4850    O.  A.  KIDD.    Attaching  lamps  to  cycles. 

5085    A.  MORETON,  jim.    Foot  rests  for  motor  cycles. 
5122    E.  J.  JESSUP  and  C.  F.  W  ATKINS,    Detachable  cycle 
lamp  reflector. 

Electrical. 

4625    J.  G.  CHILDS.    Electric  hoist  controllers. 
4643    C.  GRAHAM.    Electrical  grower. 

4668  S.  O.  COWPER-COLES.  Manufacture  of  copper 
electrotypes. 

4700    J.  McFARLANE  and  H.  WATSON.      Electric  light 

counterweight  fittings. 
4716    F.  A.  LUNDQUIST.    Telephone  exchanges.* 
4728    CROMPTON    &    CO.    LTD.   and    RUDOLF  GOLD- 
SCHMIDT  ARC   WORKS.      Instrument    for  dis- 
playing and  recording  the  wave  form  of  alternating 
currents. 

4731  C.  S.  WANSBROUGH.  Electric  pushes  and  switches 
for  bells,  etc. 

4740  H.  E.  ANGOLD.    Arc  lamps. 

4741  A.  T.  DAWSON  and  G.  T.  BUCKIIAM.  Electrical 

apparatus  for  transmitting  and  receiving  signals. 
4753    J.  SKWIRSKY.    Mercury  or  other  vapour  lamps. 
4760    R.  FARKAE.    Dynamo-electric  machines. 
4763    W.  H.  SCOTT.    Electric-circuit  breakers. 
4780    H.  H.   LAKE    (Nicolay   Jacobsen,    Norway).  Testing 

electric  batteries. 
4786    T.  A.  HEARSON  (Phonix  Elektrotechnische  Ges.  m.  1). 

H.,  Germanyl.    Arc  lamps.* 
4816    W.  A.  BUCKLAND.    Detecting  leaks  in  electric  circuits. 
I&27    W.  J.  BOWDEN  and  W.  CRONKSHAW.  Trolley  poles 

for  electric  trams. 
4832    J.  DUGDILL.    Electrical  fittings. 

4845  THE  UNION  ELEKTRICTTATS  GESELLSCH  AFT 
(in  liquidation).    Alternating  current  motors.* 

4848  P.  M.  JUSTICE  (Phonix  Elektrotechnische  Ges.  m.  c. 

H.,  Germany).    Arc  lamps.* 
t852    A.  E.  BARBER.    Electric  railway  signalling  apparatus. 

4858  ELF.lvTRIZITATS-ACT-GES-VORM  W.  LAHMEYER 

&  CO.    Compensating  poles  of  electrical  machines.* 

4859  ELEKTRIZITATS-ACT-GES-VORM  W.  LAHMEYER 

&  CO.    Arrangement  of  field  magnets  of  alternating 

electric  machines.* 
4867    C.  O.  BASTIAN.    Electric  vapour  apparatus. 
4878    THE    BRITISH    THOMSON-HOUSTON     CO.  LTD. 

(The   General    Electric    Co.,    U.S.A.).    Control  of 

electric  distribution  systems. 
4881    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

and  C.  B.  LARZELERE.    Electro-magnetic  brakes. 
1,883    J.BERNARD  BIRNBAUM  and  F.  G.  BELL.  Central 

station  telephone  systems  working  with  a  common 

battery. 

4957  S.  E.  PAGE  (F.  J.  Swift,  U.S.A.).  Printing  telegraph 
systems.* 

4960  O.  IMRAY(H.  Wommelsdorf,  Germany).  Electrical 
multiple  influence  or  condenser  machines.* 

4967    W.  H.  SCOTT.    Braking  electric  motors. 

4i)79    H.  H.  LAKE.    Resistance  units  for  rheostats.* 

4982  M.  CHAPMAN  and  G.  L.  STONE.  Electric  circuit 
control. 

4984    J.  G.  BALSILLIE.    Wireless  telegraphy  receiver. 
5013    H.  S.  COUX.    Overhead  electric  conveyors. 
5040    E.  iS.  MATTHEWS.    Fusible  plug. 

5045    O.  D.  B.  PAYNE.    Low  voltage  light  for  motor  vehicles. 
5049    A.  G.  BLOXAM  (J.  Godfrey,  Belgium).  Insulators.* 
505'.)    G.  W.  MASCORD.    Electric  motive  power  distributor. 
5061    H.  TUDOR.    Elastic,  cell,  and  storage  battery  support.* 
5070    THE    BRITISH    THOMSON-HOUSTON     CO.  LTD. 

(General  Electric  Co.,  U.S.A.).    Electric  cut-outs. 
5073    NALDER  BROS.    &   THOMPSON   LTD.  and    A.  F. 

HARRIS.    Electric  circuit  breaker  in  case   of  an 

earth  leakage. 

5143    W.  II.  HARFIELD  and  W.  ROUTLEDGE.  Electrically 

driven  steering  gear. 
5149    H.  A.  CUTMORE.    Telephone  transmitters. 

Engineering  and  Mechanical. 

12760a  (1904)  W.  J.  DOSETTER.  Couplings  for  the  ends 
of  wire,  etc. 

4581    A.  M.  TODD  and  E.  WILLIAMS.    Stop  valves* 
1583    G.  G.  FIEGEHEN.  Cranes. 

4591    J.  S.  BLEMAN.    Straining  connectors  for  wires,  etc. 


4595 

4596 
4598 

4603 
4604 
4606 
4609 
4615 
4620 
4633 
4659 
4674 

4692 

4706 
4707 
4787 


4793 
4799 
4805 
4815 
4840 

4865 

4871 

4873 
4875 

4876 

4879 

4892 
4896 

4897 
4912 

4919 

1!)24 
4926 

4932 

4935 

4936 
4943 
4978 
4992 
4994 

4995 

4997 
5004 

5009 
5011 
5012 

5037 
5043 
5050 

5052' 

5055 

5065 
5068 
5097 
5112 
5117 

5123 

5125 
5127 
5135 
5140 
5148 
5151 
5155 


T.  R,  CHARLTON  and  G.  H.  TARVER.    Starting  and 

stopping  hydraulic  pumps. 
L.  CARR.    Double  swivel  shackle. 

D.  F.  TAYLOR  &  CO.  LTD.  and  F.  CARTER.  Con- 
nection for  driving  belts,  etc. 

L.  WILSON.    Elastic  fluid  turbines. 

L.  F.  and  H.  F.  MASSEY.    Pneumatic  powder  hammers. 

J.  BAEDER.    Change  speed  step  gears.* 

E.  LANGE.    Rotary  engines. 

G.  McGHEE.    Variable  speed  and  reversing  gear. 

F.  B.  WELLS.  Driller  for  substituting  a  ratchet  brace.* 
OLE  OLAFSON  STORLE.  Valves.* 

E.  J.  MEAD.    Rotary  pumps.* 

H.  E.  NEWTON  (H.  R.  Worthington,  U.S.A.).  Centri- 

fugal turbine,  etc.,  pumps.* 

F.  B.    BARLOW    (Foster   Engineering  Co.,  U.S.A.). 
Steam  and  other  regulators.* 

H.  T.  BOOTHROYD.    Shaft  couplings.* 

H.  T.  BOOTHROYD.    Portable  drilling  apparatus.* 

C.  H.  T.    ALSTON.    A   device   for  the  transmitting, 

accelerating,  retarding,  or  stopping  the  motion  of 

shafts. 

T.  G.  EVANS.    Quick  action  vices. 

G.  N.  LITTLEFAIR.    Compound  locomotives. 

W.  C.  MONTGOMERY.    Power  transmission  gear. 
S.  C.  GRAHAM.    Motor  car  clutches. 
J.  NOAD.    Manufacture  of  metallic  hollow  cylindrical 
bodies. 

E.  W.  GILBERT.    Controlling  supply  of  fluids  from  a 

distance. 

W.  >0.  WOOD.    Sinking  shafts  and  forming  tunnels  in 

aqueous  strata,  etc. 
P.  GUTTENBERG.    Clamping  device.* 
THE  CONSOLIDATED   ENGINEERING   CO.  LTD. 

and  J.  W.  KIDD.    Reversing  gear. 
THE    CONSOLIDATED   ENGINEERING   CO.  LTD. 

and  J.  W.  KIDD.    Metal  pulleys. 
THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Brake  systems. 

H.  CHITTY.    Power  generators. 

F.  KAEFERLE.    Regulating  and  reducing  the  pressure 

of  fluids.* 

F.  F.  MARTIN.    Shearing  tools* 

S.  B.  HALCOMB,  P.  McGREGOR,  and  J.  F.  BEN- 
NETT.   Straightening  and  twisting  metals. 

H.  COTTRELL  and  J.  ADKINS.  Down  draught  pre- 
venting combined  flue  chimney. 

J.  E.  PRESTON.    Rotary  engine  pump  or  compressor. 

W.  MALAM.  Manufacture  of  wrought  metal  wheels, 
pulleys,  etc. 

S.  REDMAN.  Transferring  belts  on  speed  cones  from 
one  pulley  to  another. 

T.  ST.  J.  B.  PARNALL  and  W.  E.  HIPKINS.  Weigh- 
ing machines.* 

G.  F.  STURGESS.    A  drive  and  brake  clutch. 
T.  J.  RIDGE.    Differential  gear. 

G.  IDEN.    Friction  clutches. 

T.  H.  BARTON.    Friction  clutch. 

R.   E.  HOFFMAN.    Automatic  vacuum  destroyer  for 

jet  condensers. 
THE  BIRMINGHAM  SMALL  ARMS  CO.  LTD.  and 

C.  F.  POUGHER.  Variable  speed  driving  mechanism 
J.  CARR.    Obtaining  motive  power. 
J.  H.  BOYLAN.    Steam  generators,  feed-water  heaters, 

and  superheater  tubes. 
J.  R.  DRYSDALE.    Automatic  motion. 
J.  N.  KAY.    Friction  clutches. 

A.  G.  LEIGH.  Increasing  the  intensity  of  pressure  or 
power. 

P.  W.  NOBLE.    Fluid  pressure  engines. 
J.  E.  TOLSTON.    Rotary  engines. 

J.  E.  HOWARD.  Surface  grinding  and  polishing 
machinery. 

W.  REUTER.    Through-charging   travelling  crane  for 

Siemens-Martin  furnaces.* 
C.  H.  T.  ALSTON.    Transmitting,  starting,  stopping, 

accelerating,  and  retarding  the  motion  of  shafts. 
J    D.   LAPPENTIEN.    Power  ,  transmitting  device.* 
R.  MORRIS.  Taps.* 

H.  T.  RODGERS.    Tube  expander. 

P    W.  NOBLE.    Fluid  pressure  engines. 

BABCOCK  &  WILCOX  LTD.    Oiling  links  and  wheels 

of  chain  conveyors.* 
J.  M.   WALLWIN    and   A.  H.  GAR  RAW  Al .  Ihe 

"  Er*P  "  adjuster. 
W.  PRATT.    Corrugated  and  sheet  iron  cutters. 
V.  KISPERT.    Safety  locks. 
W.  G.  WYATT.  Clutch. 

E.  HINTERSDORF.    Stocks  for  screw  threads.* 

H.  A.  WARD.  Valves. 

A.  L.  EATON.    Belt  fasteners.* 

P.  PRESISS.    Stocks  and  dies.* 
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Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 
•4669    G.  M.  CAPELL.    Cooling  radiators  of  motor  cylinders, 

4747    H.  H.  LAKE  (H.   M.   Marble.  U.S.A.).    Silencer  for 

explosion  engines. 
4775    E.   A.  MEYEKS.      Valve    mechanism    for  explosion 

engines.* 

4795    B.  MUSGRAVE.    Internal  combustion  motor. 

4862    D.  T.,  F.  J.,  and  E.  BOSTEL.    Internal  combustion 

engines  for  light  vehicles. 
4884    J.  W.  EISENHUTH.    Internal  combustion  engines. 
4890    G.  RANKIN.    Internal  combustion  engines. 
4945    A.  E.  DAVIS.    Internal-combustion  engines. 

5113  W.  J.  IDEN.    Carburettor    for    internal  combustion 

engine. 

Engines,  Steam. 

4645    R.   M.   DEELEY.       Regulator    valves    of  compound 
engines. 

4712    D.  F.  STAYMAN  and  G.  T.  PHILLIPS.    Piston  and 
piston  valves.* 

4961  W.  ROWLAND  (care  of  P.  O'Donnell).    Starting  valves 

for  multiple  expansion  engines. 

4962  W.   ROWLAND.       Steam   engine  reversing  gear  and 

valves. 

4991    A.  B.  CHATWOOD.    Steam  engine  valves. 

5064    W.  P.  REYNOLDS.    Reversing  valve  gear.* 

5150    W.  J.  H.  FRESEN.    Marine,  etc.,  engine  governers. 

Food  Products. 

1-6:58    M.  F.  CHAMBERS.    Cooling  and  aerating  beer. 

4664    G.   BUONFIGLI.    Preparing   bread,  rusks,  chocolate, 

etc.,  for  invalids. 
4794    F.  L.  BARTELT.    A  covering  regulating  the  economic 

use  of  pastry  products. 
4841    J.  MEYS.    Milk  separators.* 

Furniture  and  Domestic. 

4579    S.  T.  WHITEFIELD.      Fracture  boards  for  metallic 

bedsteads,  as  used  in  hospitals,  etc. 
4597    B.  R.  PEYTON.    Metallic  bedsteads  and  cots. 
4601    H.  KREISS.    Open-air  clothes  drier. 
4610    J.  J.  HODGSON.      Detachable  blackboard  for  school 

4624    R.  SCHURIG.  Brushes. 

4639    A.  J.  BADGER.    Convertible  step  ladder. 

4642    M.  MULLER.    Racks  and  holders  for  keys* 

4651  H.  GRIMSEHL.  Tables. 

4652  F.  WHIT-GOULD.    Toilet  device. 

4660    P.  JENSEN  (N.  T.  Worthley,  jun.,  U.S.A.).  Washing 
machines.* 

4684    P.  R.  J.  WILLIS  (P.  Reed  and  H.  Howell,  U.S.A.). 
Bedsteads. 

4695    W.  NAPIER.    Expanding  bedsteads. 

4709    R.  COOPERSMITH.  Beds* 

4732    J.  P.  ROBERTSON.    Boot  trees. 

4742    G.  F.  BRADLEY.    Butter  knives,  etc. 

4750    J.  CROSSLAND.    Wringing  and  mangling  machines. 

4767    W.  McLAREN.    Spring  roller  blind. 

4803    W.  BAKER.    Menu  stands. 

4812    W.  J.  and  B.  H.  JONES.    Improved  method  of  cover- 
ing a  bowl  or  basin. 
4824    H.  LAWRENCE.    Fender  and  ashpan  fronts. 

4833  R.  H.  FIRTH.    Flat  iron  fixer. 

4834  J.   CRISCURLS.    Hair  dressers'  tongs.* 
4853    P.  KUPPER.    Dough  kneaders.* 

4907    J.  R.  ASHBY.    Joints  and  bends  of  cornice  poles. 
4927    W.  H.  HOLLAS.    Fish  and  chip  cooking  ranges.* 
4938   J.  G.  HENRICH.    Safety  castor. 
4944    A.  ABAD.    Pudding  cloth. 

4948    F.  H.  AYRES  and  A.  G.  COLSON.    Tables  with  fold- 
ing supports. 
4988    G.  J.  STEVENS.    Sewing  machines. 
5001    W.  J.  CHAMBERS.    Packing  dairy  produce. 
5014    M.  A.  FLETCHER  and  L.  FLETCHER.  Bedsteads.* 
5019    E.  BUTLAND.    Window  cleaner. 
5060    F.  S.  CARTER.    Dress  stands. 
5075    W.  BENNETT.    Cheese  cutter. 

5093  M.  J.  ADAMS.  Cruets. 

5094  T.  GIBSON.    Brackets  for  blind  rollers,  curtains,  etc. 

5095  G.  F.  BELL.    Heating  a  number  of  vessels  or  utensils 

simultaneously. 

5114  B.  F.  GRIFFIN  (A.  O.  Goimde,  New  Zealand).  "  Grips" 

for  connecting  handles  to  receptacles,  etc. 
5119    J.  D.  HORNER  and  C.  H.  HORNER.  Manufacture 
of  thimbles. 

5156    G.  ASCHINGER   and  J.  LOTTNER.      A  device  for 
threading  sewing  machine  needles.* 


Hardware. 

4777    J.  DAVIES.    Safety  hooks. 

4814    J.  MUNDAY.    Construction  of  knobs,   handles  etc 
4838    A.  H.  SEHMANN.    Metal  boxes. 

4902  G.  S.  and  A.  E.  JONES.  Spring  hinged  hook  or  w 
5035    A.  HASSAYER.    Hair  pins       66  1  <■- 


Heat,  Light,  and  Ventilation. 


4612 
4629 

4662 
4673 
4677 
4678 

4682 

4693 

4713 

4714 

4727 

4758 
4759 
4782 
4784 

4792 
4825 
4846 

4860 

4887 

4889 
4893 
4911 
4917 
4923 
4930 
4931 
4933 
4956 
4965 

4971 
4987 
5006 

5007 
5008 

5023 
5028 
5032 
5047 
5077 
5088 

5090 

5111 


4578 

4680 
4854 
4866 
4937 

5042 
5063 

5080 
5158 


(Including  Gas  Manufacture.) 
T.  REDMAN.    Gas  pendants,  etc. 

J.  C.  GONSALVES.  Frames  for  ornamental  illumina- 
tions. 

W.  H.  GASKELL.    Stove  and  water  heater. 
D.  ANDERSON.    Incandescent  mantles  and  burners. 
L.  S.  LIEBERMANN.    Incandescent  gas  lighting  * 
A.   G.  P.  GLASHOFF.    Lighting  of  furnaces,  ovens, 

etc.* 

A.  W ALLEY.  Illuminated  sign  in  paper  and  card- 
board. 

A.  B.  C.  ROGERS.    Applying  pure  mica  powder  for 

insulation  for  heat  or  cold.* 
D.   AGHAMAMIAN  (G.  Kehiayan,  Austria).  Match 

lighting  device. 
W.   W.   SARGINSON.      Generation    and    storage  of 

acetylene  gas. 

CROMPTON  &  CO.  LTD.  and  C.  CROMPTON.  Ven- 
tilating fans. 

D.  M.  NESBIT.    Heating  systems. 

J.   M.  ERICSON.    Smoke-preventing  furnaces.* 

A.  C.  DAVEY.    Morse  code  signalling  lamp. 

W.  A.  P.  WERNER.  Burners  especially  applicable  to 
steam  generators. 

W.  SIMM.    Extracting  moisture  from  peat,  etc. 

J.  M.  PORTER  and  J.  WADE.    Fire  shovels. 

W.  OLIVER  and  R.  H.  ANNISON.  Lime  cylinders 
for  limelight. 

J.   VERDIER  and  P.  TEULON.    Discharging  devices 

of  gas  retorts.* 
H.   DICKINSON  and  F.    R.  MARSHAL.  Automatic 

gas  cocks  and  valves. 
S.  H.    STEVENS.    Hand  fire  extinguishers* 
J.  JEFFREYS.    Fans  and  air  compressors. 
C.  H.  FOWLER.    Making  gas  for  power,  heating,  etc. 
C.  WHITFIELD.    Section  gas  producer  plant. 

G.  P.  RHODES.    Fire  extinguishers. 
J.  W.  MORTON.    Liquid  fuel  burners. 
J.  W.  MORTON.    Liquid  fuel  burner. 

J.  W.  MORTON.    Starting  liquid  fuel  burners. 
P.  BUSSE.    Producing  coal  gas. 

H.  NIETSCH  and  E.  F.  GRACKMANN,  jun.  Acety- 
lene gas  lamps.* 

W.  M.  WALKER.    Fireproofing  textile  fabrics.* 

C.  REISS.    Inverted  lamps* 

H.  E.  WRIGHT.  Automatic  fire  extincteur  and  heat 
alarm. 

H.  E.  WRIGHT.    Extincteur  sprinkler  and  heat  alarm. 
H.  BOWMAN  and  G.  T.  SOUTHWORTH.    Gas  pro- 
ducers. 

D.  R.  BLAIR.    Gas-heated  hand  irons. 
J.  W.  BRAY.    Incandescent  gas  burners. 

S.  A.  and  W.  THOMAS.    Illuminated  advertisers. 
W.  C.  SCOTTER.    Fire  lighter. 

F.  GAHNS.    Apparatus  for  producer  gas. 

C.  H.  F1TZMAU  RICE.  Anti-fouling  self-extinguishing 
lamp  or  stove  for  oil. 

G.  J.  COX.  Telescopic  and  counterbalancing  device  for 
artificial  lighting  apparatus. 

H.  HACK  and  J.  HEWETT.    Valves  for  gas  holders,  etc. 


Jewellery,  Clocks,  and  Music. 

(Including  Phonographs,  etc.) 

A.  E.  MORGAN.    Combination  action  for  organs,  etc., 

and  other  wind  instruments. 
A.  E.  BAWTREE.    Phonograph  record. 
C.  VINCENT.  Pianofortes. 

Q.  and  J.  BERRY.    Top  of  upright  pianoforte. 

J.  BROXUP  and  W.  C.  BARTLETT.  Phonographic 
speakers  and  recorders. 

J.  WEBER.    Electrically-operated  pianos.* 

G.  C.  MARKS  (T.  P.  Brown,  U.S.A.).  Musical  instru- 
ment-playing attachment.* 

E.  BROWNE.    Gramophones  and  phonographs. 

R.  S.  BERLINER.    Gramophone  sound  record  tablets.* 
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Leather  Goods,  including  Machinery. 

1724  A.  P.  BETTS.  Attacking  safety  stirrup  bar  to  a  gentle- 
man's saddle. 

4800  A.  W.  GREENFIELD,  F.  W.  HART,  and  H.  SHUTTLE- 
WOOD.    Heel  clamp  for  boot  makers. 

4830  J.  COOKSON  WRIGHT  and  B.  WRIGHT.  Improve- 
ments in  certain  boots  and  shoes. 

4975  M.  T.  DENNE.  Separating  stitches  on  boots  and  shoes. 
5053    J.  G.  S.  YEOMANS.    Cart  horse  saddles. 

Medical. 

4746    R.  LINKMEYER.    Artificial  teeth* 

4849    A.  J.  BOULT  (Ad.  Wagner  S.  Brechlet  &  Co.,  Germany). 

Dental  stopping  instruments.* 
4898    A.  BIANCHI."  Clinical  thermometers. 
5096    T.  ALEXANDER.    Radio  activity  applied  to  disease  by 

simple  application. 

Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

4656    J.  E.  MATHEWSON.    Drying  sand  moulds. 
4661    O.  BRIEDE.    Rolling  mills.* 

4690  BAYLISS,  JONES,  &  BAYLISS  LTD.,  and  \V. 
BAYLISS.    Manufacture  of  twin  bolts. 

4744  D.  DRAPER  and  G.  A.  HAY.  Improvements  in  amal- 
gamators. 

4910  S.  B.  HALCOMB,  P.  McGREGOR,  and  J.  F.  BENNETT 
(care  oft  Messrs.  Sanderson  Bros.  &  Newbould  Ltd.). 
Rolling  and  drawing  metals. 

4976  S.  O.  COWPER-COLES.    Manufacture  of  copper  wire, 

strip,  etc. 

5091    S.  O.  COWPER-COLES.    Welding  aluminium. 
5144    T.  ANDREW  and  T.  K.  BELLIS.    Treatment  of  low- 
grade  steels. 


Optical,  Mathematical,  etc  ,  Instruments- 


4682 
4592 
4702 

4737 
*797 
4823 

4843 
5017 
502.J 
5109 


G. 
E. 
J. 

Q- 

A. 
W 

A. 
O. 
W 
A. 


J.  RATHBONE.    Universal  micrometer 
A.   CHAPMAN.    Prism  binoculars. 
C.    DOBBIE.    Suspending    the    bowl  of 
compass.* 
MAJORANE. 
DAVIDSON. 
ARMOUR. 


gauge. 


mariners 


Microphones.* 
Diagonal  scale. 

Pyrometer  for  recording  high  tem- 
peratures of  kilns,  etc. 
CAZENEUVE.    Counting  apparatus. 
E.  OSTMAN.    Parallel  ruler  for  chart  work. 
LICKORISH.    Centrifugal  thermometer. 
SALOMON.    Calculating   slide  rule  for  opticians, 
photographers,  etc. 

Printing  and  Typewriting. 

4616  C.  L.  NEW  LAND.  Printing  and  back  rolling  machines, 
etc. 

4628    E.  GROSSE.    Platen  printing  presses.* 
4710    O.  BERGER.    Printing  forms.* 

4726    J.  S.  BANCROFT.    Die  case  for  type  casting,  composing, 

and  like  machines.* 
4764    W.  G.  THORPE.    Etching  printing  plates.* 
4966    D.  GESTETNER.    Stencil  printing  machine-,. 
5039    S.  H.  DONALDSON.    Writing  machines.* 
5100    F.  A.  HUNTER.    Typewriting  machines. 
5115    F.  G.  BURKETT.    Calculating  machines. 

Railways  and  Tramways. 

4.j77    F.  HARROP.    Railway  signalling. 
4605    C.  J.  CLAXTON.    Automatic  railway  fog  signal. 
4607    J.  BROERMANN.    Couplings  of  railway  vehicles. 
4627    A.  E.  MOORE  and  A.  DARCH.    Closing  railway  carriage 
doors. 

4679  A.  CRAVEN,  jun.  Opening,  closing,  and  locking  rail- 
way carriage  doors. 

4687    J.  WEDLAKE.    Alarm  signal  apparatus  for  railways. 

1701  A.  BROWN  and  L.  W.  CROSTA  (care  of  the  Railway 
and  General  Engineering  Co.  Ltd.).  Tramway 
rails,  points,  and  crossings. 

4748  J.  BERGMAN.  Utilising  worn-out  railroad,  etc., 
snrings.* 

4768    F.  CROUCH.    Platform  luggage  trucks. 

4801    M.   B.  MOUNTAIN,  G.  M.  GIBSON,  and  A.  F.  H. 

HEAD.    Life  guards  and  obstruction  removers  for 

tramcars. 

4809    J.  McINTOSH  GRANT.    Braking  gear  for  trams. 
4811    A.     FOLCOVER.      Appliance     for    placing  railway 
detonators  for  signalling. 


4619 

4855 

4861 
4870 
4880 

4882 


4905 
4918 
4954 


4974 
5010 


J.  PETERS  and  T.  SEDDON.    Alarm  signals  for  rail- 
ways. 

J.  TAYLOR  and  G.  H.  ARCHER.    Anchor  appliances 

for  tramway  rails. 
J.  WHE'ATLKY.    Railway  signalling  in  foggy  weather. 
R.  GRAHAM.    Brakes  for  railway  wagons. 
THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Automatic  air  brake  valves. 
THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 
(General  Electric  Co.,  U.S.A.).    Automatic  air  brake 
systems.* 
J.  C.  MOORE.    Railway  signals. 
M.  GATHORN.    Automatic  couplings. 
N.  DEWHURST,  J.  W.  MOORE,  and  R.  TAYLOR- 
GRIFFITHS.      Simultaneous    locking    of  railway 
carriage  doors.* 
R.  R.  HARPER.    Railway  passenger  communication. 
E.   CROSS.    Controlling  electric   tramway   points  and 
crossings. 

Sanitation- 

{Including  Building  and  Hardware.) 

4599    H.  SKELTON.    Apparatus  for  sewer  flushing. 

4698    S.  H.  ADAMS.    Man  and  lamp  hole  covers. 

4798    A.  DOUGHTY,  jun.    "Tear  off  "  covers  for  closet  seats 

4806    J.   WHITE.    Syphon  flushing  cisterns. 

4929    J.  H.  LAWRENCE.    Graduated  adjustable  ball  valve 

for  flushing  cisterns. 
4953    W.  TOULTEN.    Refuse  machines. 
4980    W.  O.  TRAVIS.    Purification  of  sewage. 
5018    W.  ELLIS.    Adjustable  cap  for  outlet  pipe  to  flushing 

cisterns,  without  solder  and  screwing. 
5046    C.  GREGORIE.    Carpet  dust  and  dirt  remover. 
5057    A.  VERSCHUREN.      Street  watering,  sweeping,  and 

collecting  vehicle.* 
5078    H.  THOMSON.    Road  cleaner. 


4718 

4749 
4774 
4789 

4886 
4920 
4946 
1952 
5021 
5031 

5041 

5083 
5101 
5107 
5110 
5137 
5139 


4586 

4644 

4650 
4654 
4705 

4751 

4772 
4778 
4779 

4802 
4913 
4829 
4947 
5020 

5030 
5116 

5102 

5128 


Shipbuilding  and  Navigation. 

A.  B.  SNELL  and  G.  CANDELET.  Construction  of 
ships'  hulls. 

A.  P.  FILLIPI.  Propellers* 

S.  T.  COVERSTONE.    Light  towers.* 

J.  DOUGLAS.  Reversible  and  feathering  screw  pro- 
pellers. 

DE  COURCY-BEAMISH.    Ship  steering. 
J.  JONES  and  C.  F.  JONES.    Air  ships. 
A.  WILKINS.    Screw  propeller.* 
E.  H.  D.  LLOYD.    Propelling  small  vessels. 
R.  R.  ROOK.    Propelling  vessels. 

E.  BRINHAM.  Automatic  device  for  working  the 
warping  gear  of  steam  trawler  and  other  winches. 

T.   H.  STRINGER    and    A.    LIWENTAAL.  Motor 

launches,  etc. 
A.  ELGAR.    Submarine  torpedo  boats. 
H.  BUNCH.    Trawl  boards  for  trawl  fishing  nets. 
W.  MILLAR.    Outside  plating  of  ships. 
H.  E.  GRIFFITHS.    Stockless  and  other  anchors.* 

F.  C.  M.  GILES.    Stock  anchor. 

G.  F.  ATTWOOD.    Boat  propellers.* 

Spinning,  Weaving,  and  Allied  Trades. 

R.  A.  GRIMSHAW  and  J.  BROCK.    Snarl  catchers  for 

winding  machines,  etc. 
J.  and  J.  LEMAIRE.      Utilising  waste  fibre  in  the 

manufacture  of  linen  thread. 
J.  ROBINSON  and  F.  HOLMES.  Looms.* 
J.  R.  COE.    Spinning  rings.* 

W.  ASHDEN  and  J.  STEAD.  Float  preventer  in 
weaving  loom  shuttle. 

H.  and  J.  W.  HORROCKS.  Weaving  loom  heald 
varnishing  machine. 

L.  NELSON.    Stretching  and  drying  frames. 
K.  P.  MAY.  Looms. 

G.  W.  and  A.  P.  LATTERSON.  AVool-wasluug 
machines.* 

W.  H.  KAY.    Revolving  flat  carding  engine-. 
A    STELL.    Spinning  machine  spindle  bearings. 
H    R.  ARMITAGE.    Finishing  of  certain  fabrics. 
C   F  KUBLER.    Mottled  colour  effects  on  fabrics.* 
J.'E.  JACKSON,  and  HOWARD  &  BULLOUGH  LTD. 

Spinning,  doubling,  and  winding  machine  spindles. 
A.  HITCHON.  Spinning,  doubling,  and  winding  spindles 
C.  H.  WATSON.    Laterally  operating  doctor  blades  on 

paper-making   machine   rolls.  . 
J.  W.  COOK  and  S.  QUINN.    Doubling  and  twisting 

"    frames.  . 
W.  H.  CLEGG.    Cloth  taking  up  motion  for  looms. 
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4575 

4631 

4694 

4770 

4788 

4796 
4839 
4900 
4990 
4993 

5092 
5120 
5136 
5138 


4653 
4657 

4721 
4785 

4804 
4844 
4940 
5044 
5074 
5098 
5142 


4587 
4636 
4655 

4670 
4699 
4752 
4756 

4837 
4941 
1-949 

4996 
5086 

5015 
5121 
5145 


4614 
4630 
4688 
4691 

4703 


4717 

4790 
4828 

4877 
4894 
4899 

4903 
4904 
4989 
5071 


Stationery  and  Paper. 

T.    W.  WHITEHILL.    Automatic  pen   rack   and  ink 

bottle  lid  combined. 
F.  G.  FENDER.    Writing  plate  and  transferring  sheet 

holder. 

T.  SHEPHERD.  Perpetual  calendars  for  pen  holders, 
etc. 

H.  W.  CHINNERY.  Advertising  post  cards,  pro- 
grammes, etc. 

J.  B.  EDWARD.  Protecting  the  vulnerable  portions  of 
account  books,  etc. 

H.  W.  AKROYD.    Pictorial  post  cards. 

A.  TUCK.    Greeting  cards  and  booklets. 

W.  DOWNTON.    Fountain  pen  or  pencil  clip.* 

J.  R.  HOWARD-ROWLINSON.  Non-sharpening  pencil. 

W,  TURTON  (trading  as  the  Damian  Drug  and  Specia- 
lity Co.).    Post  card. 

F.  G.  BURKETT.  Index  for  names,  folios,  ledgers,  etc. 
C.  GREIG.    Lead  pencils. 

J.  M.  LANDON.    Paper  tube  machinery. 

J.  E.  MACKENZIE.    Pasters  for  adhesive  purposes. 

Steam  Boilers  and  Fittings. 

,T.  COWAN.    Separately  fired  superheaters. 

N.  J.  HANNEMANN.    Controlling  and  supplying  feed 

water  to  steam  generators.* 
C.   YON   BERGMANN.    Self-acting  boiler  feeders.* 
W.   A.  P.  WERNER.      Automatically-operated  steam 

generator  feed-water  supply. 
R.  R.  NEILSON.    Steam  generators. 
J.  W.  HAYWOOD.    Air-tight  damper  for  boilers,  etc. 
C.  B.  REARICK.    Steam  generators* 
J.  E.  TOLSON.    Steam  generators. 
J.  M.  STRATTON.    Steam  boiler  furnaces. 
P.  S.  SWAN.    Flues  and  furnaces  for  steam  boilers.* 
J.  E.  L.  OGDEN.    Controlling  boiler  feed-water  supply. 

Toys,  Games,  and  Sport. 

J.  M.  TAYLOR.  Roundabout.* 

A.  C.  HAMILTON.  Toy. 
J.  W.  YATES  and  C.   V.  DIEHL. 

players. 

S.  PINNER.    Cosaques  and  crackers. 
J.  MAYALL.    New  kite. 

G.  J.  WILLIAMS.    Golf  ball  tees.* 
W.  S.  SMITH  and  H.  J.  GARNETT. 

golf,  etc.,  balls. 
T.  R.  WATSON.    Improved  toy. 
P.  M.  SIM.    Dressing  hooks  for  fly  fishing. 

B.  E.  TAPLIN  and  THE  CENTRAL  ADVERTISING 
CO.    Improved  toy. 

C.  E.  WILLIS  and  J.  WILSON.    Playing  cards. 

E.  WUNDERLI.    Folding  chair  for  hunters,  tourists, 

L.  C.  BRATJND.    Cricket  leg  guard. 

D.  MYLES.    Golf  clubs. 

R.  G.  WALKER.    Escritoire,  etc.,  tables* 


Tyres. 

A.  COCKBURN.    Wheel  tyres. 
J.  C.  GONSALVES.    Non-slip  and  skidding  tyre. 
J.  RILEY.    Non-slipping  device  for  pneumatics. 
H.  W.  RAWLINS.    Pneumatic  tyres  for  cycles,  vehicles, 
etc, 

THE  METROPOLITAN  AMALGAMATED  RAILWAY 
CARRIAGE  &  WAGON  CO.  LTD.  and  J.  R. 
GREG.  Tyres. 

L.  L.  GROSE.  Non-slipping  and  puncture  proof  device 
for  tyres. 

T.  W.  MOORE.    Motor  car  or  cycle  tyre  treads. 

J.  O.  O'BRIEN  (A.  Dutrieux-Samelin,  France).  Pneu- 
matic and  other  tyres. 

A.  HALL.    Non-skidding  tyre  covers. 

A.  COUSINS.    Tyres  for  road  wheels. 

W.  F:  WILLIAMS.  Elastic  tyre  treads  and  soles  and 
heels  of  boots  and  shoes. 

J.  H.  HUNTER.    Motor  or  cycle  tyre. 

R.  THOMSON  and  J.  A.  GOPP.    Motor  tyre. 

J.  F.  RUDHAM.    Pneumatic  and  solid  tyres. 

H.  P.  TIMCEUS.    Pneumatic  tyres. 


Device  for  card 


Manufacture  of 


Vehicles,   Wheels,  etc. 

4634    J.  G.  MOSS.    Rotary  sprag  for  motor,  etc.,  vehicles.* 
4672    L.  A.  CASGRAIN.    Vehicle  jacks.* 
(•683    M.  H.  SMITH.    Wheels  for  road  vehicles. 


4685 

4719 
4725 
4754 

4817 

4821 
4863 

4891 

4916 

4998 
4999 
5026 
5058 

5062 
5087 

5133 


4641 
4649 
4675 
4681 
4686 
4723 

4791 
4835 
4842 
4851 
4872 
4908 

4955 

4972 
5048 
5118 

5134 
5141 


B.  KENNEDY,  R.  DUNPHY,  and  D.  O'BRIEN  GILL. 

Seat  for  motor  cycles. 
A.  BONGARTZ.    Sliding  windows  for  carriages.* 
P.  W.  NOBLE.    Universal  couplings  for  motor  vehicles. 
F.    FROHLICH    and    R.    FARKAR.     Motor  vehicle 

braking  mechanism. 

F.  V.  D.  DEAN.    Identification  plate  and  lamp  shield 

combined. 

A.  ALLTREE.    Motor  vehicle  and  cycle  gear. 
R.  M.  A.  B.  MUNRO.    Brakes  for  velocipedes  or  motor 
cycles. 

M.  OITZINGER  and  T.  WOLF.    Bicycle  wheels,  crank 

axle,  and  motor  vehicle  bearings. 
■T.  ROBERTSON.    Shock  preventer  when  changing  gear 

on  motor  cars. 

C.  M.  McNAMARA.    Tipping  hand  barrows. 

C.  M.  McNAMARA.    Covered  tipping  dust  carts. 
W.  P.  BRUCE.    Motor  cars. 

S.  S.  BROMHEAD  (T.  N.  Coressy-Koressios,  Egypt). 

Motor  cars. 
R.  F.  REZGEL.    Spring  vehicle  wheels. 
P.  FLYNN.    Driving  gear  for  motor  bicycles  and  other 

wheel-driven  machines. 
J.  R.  HIRST,  H.  K.  C.  and  H.  ROE.    Motor  car  driving 

and  reversing  gear  mpchanism. 

Wearing  Apparel. 

P.  RUGGEBERG.    Artificial  millinery  feathers.* 

L.  MERTEN.    Tie  retainer  and  collar  stud  combined.* 

W    LEISSLER.    Scarves,  neckties,  etc. 

E.  'de  VLIGER.  Braces.* 
T.  B.  PERKINS.    Tie  clip. 

W.   C.  STURMAN.    Affixing  revolving   heel  pads  to 

boots  and  shoes. 
T.  COPPOCK,  jun.    Improved  dress  and  collar  stud. 

G.  N.  STARMER.    Heel  front  leveller. 
R.  HINRICHSEN.  Corsets. 

J.  MAHLER.  Gloves* 

R.  REITHMULLER.    Ciavat  holders* 

G.  H.    ATKINSON    and    A.   THOMAS.  Trousers 
s  t  tg  tell  ©rs  •  ^ 

A  .M.  M.  HUGHES.    Fastener  for  articles  of  personal 
wear. 

H.  A.  THORNTON.  Hosiery. 

F.  DIEDRICHS  and  W.  J.  MEESON.  Buttons. 

S.  R.  HEWITT.    Securing  shirt  cuff,  collar,  etc.,  studs 

in  position. 
R.  McKENZIE.    Ladies'  hat  pins. 
R.  C.  NEIGHBOUR.    Lever  collar  stud. 


Miscellaneous, 

S.  CARMICHAEL.    Pneumatic  life  jacket. 
J.  GIMSON  and  GIMSON  &  CO.    Stamping  and  per- 
forating machines. 
H.  W.  BENSON.    Machine  for  card  punching. 
W    KEAST.    Nightingale  sound  box  and  guide. 
F  'M.  GASTON,  DUCDE  LA  ROCHEFOUCALD,  and 

MAURICE  JUSTIN   MELAN.    Liquid  feeder. 
W.  RUSSELL.    Removing  wool  and  hair. 
S.  HOLM  AN.    Revolving  exhibiting  shelves  continuously 

in  opposite  directions. 
P.  KREY.    Letter  boxes* 
T.  WARWICK.    Aquariums  and  fountains. 
L.  LINDELOFF.    Automatically  filling  cigarettes. 
S.  O.  COWPER-COLES.    Ornamenting  metallic  surfaces. 
E.  G.  SCOTT.    Evaporating  pans. 

N  EDWARDS.  Holding  coal  sacks  while  being  weighed. 
W.   M.    WALKER   and   C.  ;A.   PETRE.    Cigar  and 

cigarette  holders. 
T.  CUSHING.    Adjustable  oil  insulator  and  stalk. 
F   G  PAYNTER.    Kite  and  aerial  machines. 
E.  E.  MORRIS  and  W.  CHaPMAN.    Improved  pipes, 

cigar  and  cigarette  holders. 
W.  B.  SNELL.    Lowering  rings  for  coffin  ends. 
R    LINKMEYER.    Manufacture  of  artificial  threads* 
B.  J.  B.  MILLS  (A.  B.  Dick  &  Co.,  U.S.A.).  Dupli- 
cating apparatus.* 
R.  LINKMEYER.    Lustrous  cellulose  threads. 
R   LINKMEYER.    Lustrous  cellulo»se  threads* 
J.  HICKLER.    Bilge  blocks.* 

R.  J.  RUTTER.    Folding  crates  and  packing  cases. 
J  T.  DAWES.    Water  level  indicators. 
T.    D.    CAMPBELL    and    J.    BAZELEY.  Applying 
solution  to  leather,  etc.,  and  pressing  same  together. 
S  POOLE.    Cleaning  tobacco  pipes,  cigar  holders,  etc. 
H.   BIRKBECK   (The  Fuchs  &  Lang  Manufacturing 
Co  ,  U.S.A.).    Bronze  dust  removing  machine.*  < 
4869    H.    BIRKBECK  (The  Fuchs   &  Lang  Manufacturing 
Co..  U.S.A.).    Bronze  dust  removing  machine. 


4576 
4580 

4585 
4617 
4618 

4619 
4655 

4640 
4658 
4665 
4667 
4671 
4696 
4711 

4715 
4729 
4730 

4738 
4755 
4757 

4761 
4765 
4773 
4820 
4822 
4836 

4857 
4864 
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4885    E.  CAR-DIN.    Visible  or  audible  water  level  indicators. 
4888    J.  B.  ROBINSON.    Cardboard  boxes. 
4895    D.  H.  STEWART.    Rod  packing* 

4913  W.   J.  BAKEII     Delivery   scrapers   in  paint  grinding' 

mills. 

4914  T.  THOMSON.    Construction  of  tin  cans. 

4921    J.  BUCHANAN.    Kilns  for  revivifying  animal  charcoal. 
4925    J.  BUCHANAN.    Kilns  for  revivifying  animal  charcoal. 
4934    A.  STEVENSON.    Tobacco  pipes. 
4963    S.  R.  R.  MATTHEWS.    Automatic  advertiser.* 
4973    E.  SHAW.    Bending  machines. 

4981  R.  S.  KING.  Manufacture  of  cigarettes  and  cigarette 
paper. 

4985  W.  E.~  MOLINS.    Extracting-  tobacco   from  imperfect 

cigarettes. 

4986  A.  C.  POTTER.    Water  depth  measurer  for  wells,  etc. 
5000    H.  J.  WATSON.    Combined  cigarette  and  match  box. 
5002    T.  W.  GRIMSON.    Saggers  for  plates,  dishes,  etc. 
5015    E.  HOLZMAN.    Umbrella  and  sunshade  frames. 

5024  A.    MARSH.    Turnstile  register. 

5025  W.   H.    FITTON.    Stone,  granite,  slate,    etc.,  sawing 

machines. 

502"    A.  MARSH.    Ticket,  stamp,  or  paper  perforator. 

5029  E.  DE  VISMES  DU  BOULAY.  Measuring  quantity  of 
petrol,  etc.,  vapours  in  a  given  quantity  of  air. 

5034    H.  S.  W.  PALMER  and  N.  L.  HANWELL.  Maltea. 

5038    A.  LAFARGUE.    Petroleum   storage  tanks. 

5054    C.  B.  SMITH.    Numbering  and  recording  machine.* 

5069  G.  A.  OLLEY.  Auctioneers',  etc.,  display  advertise- 
ment or  show  boards. 

5072    B.   LJUNJSTROM.    Centrifugal  liquid  separators.* 

5081  D.  RICHARDSON  DOWNIE,  R,  T.  HANNAY,  and 

W.  ATKINSON.  Wedging  device  for  securing 
hatchway,  wagon,  etc.,  covers. 

5082  J.  CRABTREE.    Refrigerating  machines. 
5084    B.  T.  HUGH.    Plate  washer. 

5099  J.  WIGHTMAN.  Securing  the  overlapping-  ends  of 
metal  hoops  for  barrels,  etc. 

5103  T.  C.  BEELEY.    Construction  of  vessels  for  gasoline, 

etc. 

5104  T.  C.  BEELEY.    Vessels  for  storing  petrol,  etc. 

5108    J.  J.  CROSFIELD  and  K.  E.  MARKEL.    Separation  of 

solids  from  liquids. 
5124    A.  M.  S.  WATTS.    Recording  and  displaying  messages, 

etc. 

5126    J.  A.  O'LEARY.    Self-replacing  indicator  relay. 

5130  P.  A.  D.  PROST  and  E.  MICHEY.  New  uninflam- 
mable material.* 

5132    E.  R.  and  A.  B.  BELL.    Folding  boxes. 

5147  F.  PALAN,  M.  SIBIS,  and  L.  NAVARRO.  Liquid 
raiser  apparatus.* 

5154    R.  R.  GUBBIN.    Treating  rubber  waste. 


SURFACE  CONDENSING    PLANTS  AND  THE 
VALUE   OF  THE   VACUUM  PRODUCED.* 

By  R.  AV.  Ali.jln,  Assoc. M. Inst. C.E. 

At  the  ordinary  meeting-  on  Tuesday,  the  28th  February,  1905, 
Sir  Guilford  L.  Molesworth,  K.C.I.E.,  president,  in  the  chair, 
the  paper  read  was  by  R.  W.  Allen,  Assoc.M.Inst.C.E.,  '*  Surface- 
condensing  Plants,  and  the  Value  of  the  Vacuum  Produced." 

The  paper  opened  with  a  statement  of  the  various  factors 
involved  in  the  production  of  vacua,  and  the  installation  of  con- 
densing apparatus  in  power  and  lighting  stations,  as  applied  to 
central  stations  for  electricity  supply.  General  questions  which 
arise  where  the  introduction  of  a  condensing  plant  is  under  con- 
sideration in  connection  with  an  existing  electric  generating 
station  were  referred  to ;  and  the  standardisation  of  condensing" 
plants  suggested  with  a  view  to  greater  uniformity  in  design, 
and  in  sizes  of  various  capacities,  as  well  as  economy.  Increased 
interest  is  now  being  evinced  among  engineers  in  the  subject 
of  the  condensation  of  steam,  owing  to  the  introduction  of  the 
steam  turbine;  and  the  difficulty  of  obtaining  reliable  infor- 
mation on  the  subject  led  the  author  to  carry  out  certain 
experiments,  whose  results  are  given  in  the  paper. 

The  paper  dealt  with  surface-condensing  plants  only,  and 
two  series  of  experimental  results  were  given,  designated  as 
"  series  A  "  and  "  series  B."  The  results  of  series  A  were  from 
a  condensing  plant  attached  to  a  generating  station,  consisting 
of  three  steam-driven  generator  sets  of  365  k.w.  total  capacity, 
the  generators  being  chosen  as  nearly  as  possible  to  run  at  their 
respective  f 'ill  loads,  as  the  demand  varied  ;  those  of  series  B  from 
a  specially-designed  experimental  plant  capable  of  dealing  with 
3,0001b.  of  steam  per  hour,  constructed  and  run  under  conditions 
approximating  very  closely  to  those  pertaining  to  surface  con- 
densers directly  connected  with  steam  turbines. 

*  Excerpt  of  a  paper  read  before  the  Institution  of  Civil  Engineers,  February 
28th,  1905 


A  brief  description  of  the  construction  of  the  surface  con- 
densers was  given,  and  also  the  results  of  experiments  made 
for  determining  the  frictional  loss  of  head  in  condenser  tubes 
in  relation  to  the  flow  of  circulating  water  through  them. 
The  use  of  reciprocating  and  centrifugal  pumps  for  the  circu- 
lating water  was  dealt  with.  An  arrangement  introduced  by  the 
author,  whereby  the  lower  rows  of  tubes  of  a  surface  condenser 
are  submerged  in  the  water  of  condensation,  was  described : 
experiments  show  that  a  gain  in  vacuum  results  from  its  use. 
The  use  of  steam  driven  and  electrically  driven  air  and  circu- 
lating pumps  was  mentioned,  and  special  reference  made  to 
the  Edwards  air  pump  and  to  the  importance  of  water  seals 
on  the  air  pump  discharge  valves,  and  all  fittings  on  the  air 
pump  or  condenser.  As  a  check  on  the  satisfactory  working 
of  the  plant,  the  author  adopted  the  practice  of  calculating 
what  he  terms  the  "vacuum  efficiency,"  namely,  the  ratio  of 
the  actual  vacuum  obtained  to  that  theoretically  possible  in 
a  space  filled  with  water  vapour  only,  at  the  temperature  of  the 
condenser. 

The  trials  of  series  A  were  then  fully  described.  The  amount 
of  steam  dealt  with  by  this  condenser  varied  between  from  4,500 
lb.  and  7,0C0  lb.  per  hour.  All  circulating  and  condensation 
water,  and  all  fuel  used,  was  carefully  measured.  Two  tables 
of  data  were  given,  one  referring  to  one  generator  set  only  at 
work  with  a  load  factor  ranging  from  88  per  cent  to  95  per  cent ; 
the  other  to  two  generator  sets  at  work  with  a  combined  load 
factor  ranging  from  72  per  cent  to  75  per  cent.  The  range  of 
vacua  used  was  from  Sin.  to  25  in.  of  mercury.  Two  diagrams, 
plotted  from  the  data  in  these  tables,  show  the  relation  between 
the  vacuum  and  each  of  the  following  items:  — 

1.  The  temperature  of  air  pump  discharge. 

2.  The  steam  consumed  by  the  condensing  plant  engine. 

3.  Indicated  horse  power  of  the  condensing  plant  engine. 

4.  Circulating  water  used  per  pound  of  steam  condensed. 

5.  Steam  per  kilowatt  hour. 

6.  Coal  per  kilowatt  hour. 

The  unaccounted-for  water  losses  in  the  whole  cycle  of  operations 
amounted  to  4  5  per  cent  to  7  5  per  cent  of  the  total  water 
evaporated  by  the  boilers,  even  when  every  care  was  taken  to 
reduce  this  loss  to  a  minimum. 

Particulars  were  also  given  of  the  capital  outlay  and  working 
costs  of  the  plants,  and  comparison  made  with  non-con- 
densing conditions,  showing  a  gain  in  favour  of  condensing. 

The  trials  of  series  B  differed  essentially  from  those  of  series 
A  in  bearing  particularly  upon  the  higher  vacua  required  for 
steam  turbines,  and  involving  the  following  items:  — 

1.  The  area  of  tube  surface  of  the  condenser. 

2.  The  effect  of  the  temperature  of  steam  entering  the  con- 
denser upon  the  vacuum  produced. 

3.  The  possible  vacuum  efficiency  and  its  relation  to  air  leakage 
into  the  plant. 

4.  The  heat  taken  up  by  the  circulating  water  during  transit 
through  the  tubes. 

5.  The  volumetric  capacity  of  the  air  pump  per  pound  of 
steam  condensed  per  unit  of  time. 

The  load  dealt  with  by  this  plant  varied  between  1,5001b. 
and  3,0001b.  of  steam  per  hour,  and  the  temperature  of  the 
circulating  water  supply  ranged  from  65  deg.  to  85  deg.  Fah.  The 
vacuum  obtained  ranged  from  26J  in.  to  over  28}  in.  of  mercury, 
and  the  vacuum  efficiency  obtained  during  the  test  was  89'5 
to  99  per  cent.  Diagrams  given  in  the  paper  showed  the 
relation  between  the  vacuum  and  the  quantity  of  circulating- 
water  per  pound  of  steam  condensed  per  hour,  for  various 
amounts  of  steam  in  the  same  condenser. 

The  author  then  gives  illustrations  of  existing  installations 
of  various  kinds  where  such  higher  vacua  are  used ;  and  the 
paper  concluded  with  a  description  of  the  vacuum  gauges  in  use, 
and  of  the  kinds  which  were  found  to  be  most  serviceable, 
accurate  and  simple  in  construction,  for  the  class  of  work  under 
investigation. 


Annealing. — Properly  stated,  annealing  is  that  process  of 
heat-treatment  of  cast-steel  by  which  crystallisation  or  brittle- 
ness  is  removed,  conferring  upon  the  metal  its  best  possible 
physical  condition,  the  degree  of  heat  being  governed  by  the 
carbon  content,  and  the  length  of  time  by  the  size  of  the  piece. 
If  a  piece  of  steel  be  allowed  to  cool  (not  quenched)  from  the 
casting  temperature  its  fracture  will  be  more  or  less  crystalline, 
and  the  microstructure  correspondingly  coarse,  depending  upon 
the  initial  temperature  and  the  rate  of  cooling.  .  .  .  T  pun 
reheating  to  a  suitable  temperature  the  changes  in  the  crystal- 
lisation, if  fractured,  are  very  marked,  the  large  ones  of  the 
original  piece  having  disappeared,  being  replaced  by  a  very 
fine  grain.  The  microstructure  will  be  found  also  very  fine, 
with  the  carbon  compound  evenly  distributed  throughout  the 
mass. — Extract  from  'pajjer  by   IF.  M.  Carr. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

COMPILED  BY   MESSRS.   MARKS  AND  CLERK. 

The  following  Accepted  Ap])lications  for  Patents  are  open  to  Opposition  up  to  April  11th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  apjjlication  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
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1903. 

26237  PRESTON.  Machines  for  driving  nails,  slugs,  and  the 
like  into  "  top  pieces  "  for  heels,  and  the  heels  ot  boots 
and  shoes. 

28810  MAYHEW.  Compound  or  composition  boards  and  the 
process  for  making  the  same. 

1904. 

13.5    ZANI.    Alternating-current  generators  and  motors. 

Short  circuited  windings  are  applied  on  the  poles  of 
alternating-current  machines  in  such  a  way  that  the  effect 
of  distortion  of  the  flux,  due  to  armature  reaction,  is  to 


produce  a  current  in  the  short  circuited  winding,  thus  super- 
imposing a  compensating  flux  on  the  pole  where  the  flux  is 
deficient,  and  tending  to  produce  a  resultant  flux  practically 
uniformly  distributed. 
2066    ARMSTRONG     &     ORLING.       Electric  receiving 
apparatus  for  telegraphic  and  other  purposes. 
GELLY.     Apparatus    for    raising    water    and  other 
liquids.    [Date  applied  for  under  International  Con- 
vention, February  28th,  1903.] 
When  pressure  of  water  is  increased  in  chamber  A  its 
valve  is  closed,  and  piston  B  is  raised  and  air  is  coin- 
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pressed  in  tube  C.  Piston  B1  is  raised  a  little  later  and 
another  quantity  of  air  is  compressed  in  tube  C.  This 
pressure  acts  upon  water  in  mine  and  forces  it  into  reservoir 
D. 


2085 
2111 


2158 


BOIILT  (Gill).    Change  giving  apparatus. 

SMITH  &  HILL.    Straight  bar  latch  needle  knitting 

machines. 
DUCKER.    Portable  houses. 


2096    BERRY.    Apparatus  for  use  in  the  distribution  of  alter- 
nating currents. 

Supplementary  transformers  A  are  placed  in  series  or  are 
short  circuited  with  the  main  transformers,  according  to 
the  variation  of  the  load,  by  means  of  an  electro  magnet  B. 


'this  electro  magnet  is  operated  by  electrical  and  mechanical 
switches  C  D,  so  that  as  the  load  varies  the  circuits  of  the 
transformers  are  opened  or  closed. 

2176  SOC.  ANON.  DES  MOTEURS  ET  AUTOMOBILES 
"  HERALD."  Carburetters  for  explosion  motors. 
[Date  applied  for  under  International  Convention, 
July  15th,  1903.] 

The  carburetter  consists  of  a  cylindrical  chamber,  into 
which  opens  an  injector  communicating  by  means  of  a  hori- 
zontal conduit  with  a  vessel,  in  which  the  level  of  the  liquid 
combustible  is  kept  constant  by  float  apertures  being  pro- 
vided on  each  side  of  the  conduit  to  admit  air  to  produce  the 
carburetter  mixture;  the  cylindrical  chamber  being  sur- 
mounted by  two  other  cylindrical  chambers,  one  of  which 
contains  a  spring-controlled  valve,  with  two  discs  permitting 
an  additional  admission  of  air. 

2181    WILLIAMSON.    Kitchen  ranges. 

2189  JACOBS  &  CARRARD.  Methods  of  governing 
inter ual-combustion  engines. 

The  governor  and  valve  mechanism  is  adapted  so  that  on 
an  excessive  speed  occurring  the  closure  of  the  inlet  valve 
is  delayed  to  permit  expulsion  of  part  of  the  charge,  the 


expelled  charge  being  forced  into  a  gas  bag  A,  so  that  on  a 
subsequent  charging  stroke  the  expelled  charge  is  drawn  in 
before  any  fresh  charge. 

2190  JACOBS  &  GARRARD.  Governing  of  internal-com- 
bustion engines. 

2192    PARMITER.    Turnip  lifters. 
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2269    BARBER.    Sparking'  plugs. 

Electrical  connection  is  made  with  tlie  spindle  A  and  the 
spark  bridges  the  gap  between  the  end  of  spindle  and  the 


plug  B.    The  spindle  A  is  surrounded  by  a  porcelain  tube 
which  is  firmlyheld  in  a  stuffing  box  in  the  plug,  thereby 
ensuring  a  gas  and  pressure-tight  joint. 
2271    BARBEB.    Fluid-pressure  engines. 

The  cylinder  is  provided  with  a  jacket  A,  which  is  fastened 
at  one  end  and  at  the  other  end  provided  with  a  stuffing- 
box  so  as  to  allow  for  expansion.  The  closed  end  of  the  piston 


is  brought  as  close  as  possible  to  the  crossing  so  as  to  utilise 
the  space  usually  wasted  about  the  connection  B.  Two  or 
more  exhaust  valves  C  are  provided,  and  are  arranged  to 
open  one  after  the  other  in  rapid  succession. 
2277  SUGEUE.  Electric  low-water  alarm  for  boilers  and  the 
like. 

The  float  falls  with  the  water  in  a  chamber  which  is  in 
communication  with  the  boiler,  and  rotates  the  spindle  B, 
to  which  is  keyed  the  arm  C.    The  contact  piece  on  the  free 


end  of  the  arm  C  bridges  the  space  between  the  two 
externally-mounted  contacts  A,  closing  the  circuit  and  thus 
ringing  the  alarm. 


2292    MAYHEW.    Machinery  for  sawing  and  planing. 

2375    MATTHIESEN.    Governors  for  marine  engines. 

This  governor  is  to  prevent  racing  in  marine  engines.  A 
pump  piston,  secured  to  a  pipe  A,  is  reciprocated  by  a 
piston  rod,  the  action  being  effected  through  the  agency  of 
a  spring.  Should  the  engine  run  at  an  excessive  speed 
the  piston  and  pipe  A  will  lag  behind  (the  power  being  too 
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great  for  the  spring  to  stand  when  the  rate  of  motion 
increases),  so  that  the  B  will  turn  on  the  member  C  and 
rotate  the  wheel  D,  and  shut  the  throttle  valve.  The  wheel 
C  will  not  turn  back  until  the  fork  E  presses  the  detents 
and  releases  the  wheel,  which  will  not  occur  until  the 
engine  works  at  its  normal  speed. 

24-45  OBREBOWICZ.  Arrangement  for  increasing  the 
circulation  in  hot  and  warm  water  heating  apparatus. 

2471    LATOUR.       Electric     alternating-current  machines. 

[Date  applied  for  under  International  Convention, 
February  2nd,  1903.] 

Relates  to  the  method  of  compound  excitation  of  collector 
alternators  described  in  Patent,  No.  25221,  of  1901.  In 
order  that  this  method  of  compound  excitation  may  be 
rational,  the  impedance  of  the  source  of  the  magnetisation 
currents  is  artificially  increased  in  such  a  manner  as  to 
cause  a  portion  of  the  oompoundage  currents  to  actually 
enter  the  rotor. 

2473  GROLL.  Cravats. 

2549  SHELTON.    Motor  road  vehicles. 

2561  HANSEN.    Explosion  engines. 

2572  FILTEAU.    Turbine  engines. 

The  engine  comprises  a  plurality  of  chambers  of  uniform 
interior  area,  and  each  containing  a  piston  wheel  connected 


tc  the  shaft,  the  motive  fluid  being  supplied  fraai  oac  to  the 
other   of  the    chambers  through   ports  of  progressively 
increasing  capacity. 
2619    BRINK.    Means  for    assembling  school   benches  and 

other  pieces  of  furniture,  and  raising  them,  as  a 

whole,  from  the  floor. 
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2580    WEINTEAUB.       Means    for    rectifying  alternating 
current.    [Date  applied  for  under  International  Con- 
vention, February  2nd,  1903.] 
Selective  circuits  are  connected  to  the  current  source  and 
contain,  in  one  circuit,  means  for  suppressing  waves  of  one 
polarity  and  in  another  means  for  suppressing  those  of  the 
opposite  polarity.    The  suppression  is  based  on  the  fact  that 
vapour  electric  lamps  in   alternating  circuits  will,  under 
certain  conditions,  only  permit  waves  of  one  polarity  to  pass. 
2613    CRAWFORD.    Smoke  consumer   and   heat  intensifier 
for  boilers. 

A  series  of  ducts  are  positioned  within  the  fire  chamber. 
Steam  is  admitted  through  jets  to  each  duct,  creating  a 


partial  vacuum  at  the  base,  thus  syphoning  the  hot  air  from 
the  ashpit  and  fire  and  discharging  it  over  the  fire  at  the 
point  of  combustion,  thereby  consuming  the  smoke. 
2645    TURNER.    Handles  of  cricket  bats,  hockey  sticks,  and 
the  like. 

2647    WHITE,  SAGAR,  &  GOSLING.    Apparatus  for  dress- 
ing yarns. 

2714    BEECH.    Door  or  window  fasteners. 

2720    GUNTON.    Spring  frames  for  motor  and  other  cycles. 

2734    GATE    Electric  telegraphy. 

2799    GODDET.    Device  for  mechanically  cleaning  plates. 

2847    DENT.    Combination  belt  shifter  and  tightener. 

The  combined  belt  shifter  and  tightener  consists  of  a 
beam  arranged  lengthwise  of  a  single  belt  drive,  one  end 
terminating  above  and  t he  other  end  below  the  belt  adapted 


to  rock  and  to  be  moved  transversely  to  t lie  belt  drive,  and 
parallel  to  driving  and  driven  shafts  carrying  built-up 
pulleys. 

2852  PAYNE.  Instrument  for  indicating  the  average  speed 
of  a  motor  car  or  other  body,  or  variations  from  a 
predetermined  average  speed. 

2901  PHILLIPS  &  H UMBER  LTD.  Foot  warmers  for 
motor  vehicles. 

2903  MARKS.  Arrangement  of  window  sashes  aii'l  parts  con- 
nected therewith. 

3000  LAIRD  &  TODD.  Controllers  for  electric  motors  and 
other  apparatus. 

3036  TOMLINSON.  Appliance  for  use  when  cutting  up 
meat  into  steaks. 

3088  MAYS.  Methods  of  combining  metallic,  and  other 
bodies  together  and  with  india-rubber,  applicable  to 
the  making  of  pneumatic  tyres,  and  to  other  purposes. 


3119    SCHROEDER.    Bottling  aerated  waters  and  the  like. 
3241    DUCRETET.    Induction  transformer  for  wireless  tele- 
graphy receiving  stations. 

An  induction  transformer  is  employed,  comprising  a 
simple  primary  and  a  multiple  circuit  insulated  from  each 
other,  the  primary  circuit  being  connected  to  antennae  and 
connected  to  earth  with  or  without  a  condenser. 

3375  BRITISH  NORTHROP  LOOM  CO.  LTD.  (Northrop 
Loom  Co.).  Warp  tension  controlling  mechanism 
and  stop  motions  of  looms  for  weaving. 

3460  ANDREWS.  Circuit  breakers  and  indicators  for  use 
with  electric  alternating  currents. 

3477  WILZIN.  Means  for  use  in  feeding  Sheets  of  metal 
and  other  material  to  a  punching  or  like  machine. 

4037  WEBSTER.  Machines  for  automatically  turning  and 
chamfering  on  finishing  screw  nuts. 

A  headstock  is  provided  withahollowspindle  A  whichreceives 
a  screwed  mandrel  which  is  secured  in  position  by  a  carrier  and 
lock  nuts.    A  clutch  C  is  provided  which  puts  wheels  into 


and  out  of  gear  with  the  spindle,  a  clutch  B  being  provided 
on  a  shaft  acting  in  unison  with  the  clutch  C  to  engage  a 
wheel  and  rotate  a  loose  cap  and  unscrew  the  nut  from  the 
mandrel. 

4051  FAIRWEATHER  (Singer  Manufacturing  Co.).  Sewing 
machines  and  method  of  fastening  the  ends  of  threads 
employed  in  forming  groups  of  stitches. 

4153    THOM.    Carriages  and  rails  of  high-speed  railways. 

4176    FIELD.    Multiplex  telegraphy. 

4325  BARLOW.  Machine  for  the  collection  and  separation 
of  dust  or  other  impurities  from  air  and  gases. 

4512  NEHMER.  Generating  electricity  by  the  use  of  moist 
chemicals  which  are  mechanically  pressed  upon  zinc. 

4604  CONSOLIDATED  ENGINEERING  CO.  LTD.,  and 
HARVEY  EZRA  BROWN.  Controlling  mechanism 
for  automatic  vacuum  and  fluid-pressure  brakes. 

4735  SUCKLING  &  GIRLING.  Means  or  apparatus  for 
securing  holding  screw  or  the  like  in  substances. 

4821    HUGHES.    Spring  hooks. 

4831    BALLANTINE     &     BALLANTINE.  Photographic 

cameras. 

4894  JAGENBERG.  Impregnating  paper  with  paraffin  or 
the  like  for  making  into  cylinders  having  impreg- 
nated interior  layers. 

5170  HIGGINBOTTOM  &  LENNOX.  Apparatus  for 
expressing  the  moisture  from  peat  and  similar  humid 
materials. 

5205    CAHEN.    Machines  for  use  in    the  manufacture  of 

cosaques  or  crackers. 
5332    BRISLAND.    Moving  and  vanishing  targets. 
5466    BELDAM.    Engine  and  like  packing. 

The  packing  consists  of  laminae  of  asbestos  or  canvas 
folded  in  continuous  folds,  a  strip  of  plain  white  metal  being 
introduced  between  the  folds;  the  parts  being  held  together 
by  solution. 

5514    NICHOLSON  &  CHAPMAN.    Wood  blocks  for  flooring 

and  like  purposes. 
5547    SMALLWOOD  &  CROWTHER.    Blow  lamp. 
5636    BOWKER,  BUTTERWORTH,  &  McVAY.  Winding 

mechanism  of  spinning  mules  and  twiners. 
6092    GREENOUGH.  Seats. 

6304    JOEL.    Roller  mills  for  cutting  and  crushing. 
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5215    COOK.    Trucks    and  brakes    for    tramway    and  like 
vehicles. 

The  vehicle  frames  are  so  made,  that  the  axles  may 
radiate  when  the  vehicle  is  travelling  round  a  curve.  The 
front  and  rear  axles  are  fitted  with  frames  each  pivoting' 


on  the  point  A.    The  axle  boxes  are  fitted  with  curved 
lateral  guides  B ;  and  the  brake  gear  is  also  adapted  to 
move  with  the  axles  so  as  to  be  ready  for  immediate  use. 
By  this  construction  a  long  wheel  base  is  obtained. 
6507    BOSTEL.    Devices  for  testing,  measuring,  and  repair- 
ing leakages  in  drains. 
6516    BECKETT.    Water  purifying  apparatus,  applicable  also 
to  other  liquids. 
WOLFF.    Machinery   for  corrugating  thin   strips  or 

shavings  of  wood. 
GORE.    Electric  switches. 

The  contact  closing  bridge  piece  A  is  fitted  with  toggle 
arms,  which  when  the  circuit  is  closed  press  two  spring 


6557 
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mounted  blocks  B  transversely,  while  the  contact  pieces 
engage  the  contact  studs  C. 

6882   TOOGOOD.    Charging  machines  for  gas  retorts. 

7091    HALEY.    Appliance  for  sharpening  and  dressing  the 

points  of  pencils,  crayons,  and  the  like. 
7095    BOWDEN.    Imitation  hemstitch  sewing  machines  and 

the  like. 

7098    SINCLAIR.    Furnace  doors  for  regulating  the  supply 
of  air  and  preventing  smoke. 

The  furnace  door  opening  is  provided  with  two  adjustable 
flaps.  The  outer  is  regulated  by  the  toothed  rack  and  the 
inner  by  the  screwed  bolt.  Steam  may  be  admitted,  as 
shown,  to  assist  combustion. 

7107    MACDONALD  &  ENTWISTLE.    Detachable  foot  appli- 
ance for  the  use  of  cricketers  and  athletes. 
7143    ADDIS.    Hair,  clothes,  nail,  and  the  like  brushes. 
7145    IMRAY  (I'intsch).    Bunsen  burners. 

7148  SOMMER.    Mining  strut. 

7149  BLAXTER,  BLAXTER,  &  CHALONER.    Machine  for 

filling  syphon  bottles  with  aerated  beverages. 
7156    ILLIDGE.    Construction  of  lock  and  latch  cases. 
7159    BULLOUGH.      Supporting    and    similar   devices  for 
tramway  and  railway  rails. 
The  rails  are  supported  upon  a  primary  and  secondary 
foundation    plate.     Bolts    A    screw    into    the  primary 
foundation  plate  and  are  protected  by  the  casings  shown. 


To  raise  the  rails  for  any  desired  purpose,  the  bolts  A  may 
be  screwed  further  through  the  primary  foundation  plate, 
and  by  their  abutting  on  the  secondary  foundation  plate, 
the  rails  will  be  raised. 
7226    CAVEN.    Shop  window  display  cards. 


7167    LIEBERT.    Axle  lathe. 

For  turning  the  heads,  facing  the  ends  and  drilling  the 
centres  of  an  axle  at  a  single  setting,  the  ends  of  the  axle 
are  held  in  rotatable  chucks  A,  so  that  the  tools  B,  C,  and 


D  may  operate  upon  the  work  at  both  ends  simultaneously. 
The  illustration  shows  a  plan,  the  two  halves  being  super- 
imposed. 

7186    MAWSON   &    PUGH.    Couplings  for  colliery  trams, 
wagons,  and  the  like,  applicable  also  for  chains. 

To  lock  the  cross  pin  of  a  shackle  in  position,  it  is  fitted 
with  a  spring  bolt  A,  the  point  of  which  engages  a  corres- 


ponding recess  in  one  side  of  the  shackle.  The  spring  bolt 
may  be  unlocked  by  pulling  back  the  lever  B  which  raises 
the  spring  bolt  by  the  pin  shown. 

7255    LINDSAY.    Split  or  opening  collars  for  use  in  connection 
with  shafts,  spindles,  and  the  like. 


fa 
7256 

7279 

7280 


7324. 
7361 

7386 


The  collar  is  made  in  two  parts  hinged  together,  and 
stened  by  a  set  screw  or  hinged  bolt. 
SHAW.    Machinery  for  printing  the  pattern  on  lino- 
leum, oilcloth,  and  the  like  materials. 
BATEMAN,    PUMFREY,    &    GIBSON.     Double  or 

duplex  frame  for  motor  road  vehicles 
ROBERT  ALFRED  COWLEY  RUSSELL  &  ALFRED 
COWLEY  RUSSELL.    Riding  and  driving  saddle 
trees. 

PILLANS.    Fire  alarms  or  detectors. 
PAYNE,   PAYNE,  &  PAYNE.    Wharfelale  printing- 
machines. 
YOUNG.  Boats. 
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7357    OTTO.    Elastic  tyres  for  motor  and  other  road  vehicles. 

Studs  of  metal  are  embedded  into  the  tyre  while  it  is  in 
its  plastic  state,  prior  to  vulcanisation,  the  studs  being 


coated  with  brass,  so  that  on  vulcanising  the  tyre  tread 
the  studs  become  chemically  united  to  the  rubber. 

7119  BRADLEY.  Governors  for  automatically  preventing 
concussion  in  pipes,  and  either  with  or  without  a 
gauge. 

To  arrest  the  water  under  pressure  it  is  allowed  to 
escape  into  a  relief  chamber  through  a  contracted  outlet  into 
a  chamber  closed  by  a  spring  piston. 

7420  CEOSSLEY  &  TURNER.  Mechanism  for  the  formation 
of  selvages  or  borders  on  fabrics  in  looms  for  weaving. 

7123    BARBER  &  CHORLTON.    Edge  runner  mills. 

7131  CALLOW.  Fastening  or  attaching  devices  for  brooches, 
badges  and  other  articles,  applicable  also  as  a  safety 
pin. 

74G3    MURPHY.    Cabinet  or  chest  of  drawers  for  the  storing 

of  bottles,  books,  and  other  articles. 
7493    RICHES.    Method   of  and  apparatus  for   loading  or 

ballasting  ships  or  vessels. 
7495    GARNER.    Curb  and  nose  band  for  horses. 
7504    ADDISON  &  EVERITT.    Boot  and  shoe  machinery. 
7525    HIPKINS.    Bearings  for  beams  of  weigh  scales  and  the 

like. 

7527  PIEPER.  Propulsion  of  motor  vehicles,  launches,  and 
the  like. 

Solenoid  A  is  provided  with  two  windings,  one  of  which  is 
in  series  with  the  main  circuit,  and  the  other  in  shunt  with 


the  battery  terminals.  The  solenoid  serves  to  regulate  the 
supply  of  gas  to  the  motor. 

7547    PEARSON.    Moulds  for  golf  tees. 

7597    PARSONS  &,  PARSONS.    Hoists  for  sacks  and  other 
goods. 

7617    CAINES.    Apparatus  for  the  manufacture  of  chocolates 
and  the  like. 

7G27    SANDERS.    Electroliers,  gas,  and  oil  pendants,  and  the 
like. 

7636    HOLDER.    Feeding  and  sheltering  appliances  for  lambs 

and  other  animals. 
7639    PORTEOUS.    Bread  and  cake  toasting  appliances. 

7668  WIEN  &  MINTZ.    Iucandescence  mantles  for  gas  and 

like  illuminants  and  the  process  of  manufacturing 
same. 

7669  LOCK  &  NORTH.    Presses  for  printing  lithographic 

and  similar  transfers. 
"21    SQUIRE.    Seat  skiving  machine  for  boots  and  shoes. 


The  hammers  A  are  operated  by  toggle  joints  B,  which 
are  jirovided  with  means  for  adjusting  the  hammers 
relatively  to  the  work  while  the  hammers  are  working. 

7645    BARROW.    Vertical  and  horizontal  planing  machines. 

On  the  tool  plate  A  are  attached  brackets  to  which  are 
fastened  tool  bars  B.  These  bars  may  be  fastened  to  the  tool 


plate  when  bracket  is  removed.  The  tool  plate  is  provided 
witli  chaugespeed  gear  for  giving  it  lateral  movement  on 
the  saddle  C. 

7678    ARDEN.    Silencers  for  use  with  c.xplusiou  motors  aud 
the  like. 


Exhaust  gases  pass  along  curved  tubes  A,  through  outlets 
B  which  are  arranged  opposite  one  another  in  such  a  way 
that  the  exhaust  gases  meet  so  as  to  deaden  or  reduce  the 
sound  of  each  other. 
7784    HAUTIER.    Construction  of  automobiles. 
7801    BRAIDWOOD.       Automatic    alarms     for  sprinkler 
installations. 
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7703    DURRANT  &  SAWARD.    Railway  wagons. 

Flaps  A  are  permanently  hinged  to  the  sides  of  the 
wagon  B,  the  flaps  being  secured  in  their  raised  position 


by  suitable  pins,  and  when  the  flaps  are  turned  down  they 
are  secured  in  position  by  pins  and  eyes  C. 
"28    HOLLAND.     Detachable    hopper    gear    for  railway 
wagons  or  the  like. 


nee/ok 

The  wagon  is  provided  with  a  false  end  A  which  is 
attached  by  links  to  a  screwed  shaft  B ;  shaft  B  is  provided 
with  gearing  C  whereby  it  can  be  elevated,  and  at  the  same 
time  raises  the  false  end  to  an  inclined  position. 
7786    HOPKINSON,  J.  HOPKINSON    &  CO.  LTD.,  and 
KILBTJRN.    Stop  valves. 
Valve  discs  are  provided  with  annular  projections  A  which 
lit  into  curved  grooves  in  valve  spindle  B  so  as  to  allow  the 


77B6/C1/ 

discs  to  rotate  when  eliding  in  and  out  between  the  valve 
seat.  Two  or  more  retainers  C  are  provided  to  prevent 
undue  spreading  of  the  discs  when  valve  is  open. 

7868    WATT  &  JOHNSON.    Fire  escapes. 
7953    NEWTON  (Farbenfabriken  vorm.    F.   Bayer  <fc  Co.). 
Manufacture  and  production  of  new  colour  lakes. 


8008    MAIN  &  CAMERON.    Vertical  or  pale  fencing. 

8049    STERNE.    Gas  or  air  compressors. 

Two  cylinders  are  provided  in  line,  a  piston  working  in 
each,  a  carriage  rigidly  connecting  the  piston's  lateral 
arms  being  provided  on  the  carriage,  so  that  the  pistons 
can  be  reciprocated  by  the  aid  of  the  arms  and  valves. 

8071    GILLIES.    Screw   bush  for  the  bung  holes  of  casks 
or  other  vessels  subjected  to  high  air  pressure. 

8364    DRAGER  &  DRAGER.    Helmets  for  firemen  and  the 
like. 

8377    LESLIE.    Apparatus  for  the  manufacture  of  carbonic 
acid  gas 

8650    BATEMAN.    "  Pince-nez  "  or  eye-glasses. 

8684    FISCHER.    Apparatus  for  replacing  derailed  railway 

carriages  and  other  vehicles. 
8714    GORE.    Electric  switches. 

Bridge  piece  A  is  carried  by  a  slide  B  which  is  under  the 
action  of  a  spring.  When  circuit  is  to  be  closed  the 
tumbler  engages  a  projection  on  tlie  slide  and  pushes  the 


bridge  piece  on  to  the  contacts,  and  the  spring  is  com- 
pressed.   When  tumbler  is  pushed  back  the  spring  returns 
the  slide  and  bridge  piece. 
8820   KENRICK  &  JEFFERSON  LTD.,  and  JEFFERSON. 

Additions  to  writing  plates  for  carbon  manifold  writ- 
ing and  other  purposes. 
8997    SMETHURST.    Means   for  controlling  the  speed  of 
screw-propelled  ships  and  other  vessels. 
Two  rudders  A  are  fixed  to  two  concentric  shafts  B. 
These  two  shafts  are  so  geared  to  an  engine  that  the  rudders 


may  be  turned,  as  a  whole,  or  they  may  be  moved  inde- 
pendently of  one  another,  thus  serving  to  control  the  motion 
of  the  ship. 
9400    HEPBURN.    Pneumatic  tyre. 

9770    HADDAN  (Mares).    Means  for  controlling  the  supply 

of  air  to  the  carburetters  of  explosion  motors. 
11981    SCHNEIDER.    Fireproof  ceilings  and  slabs,  or  covers 

for  ceilings  and  walls. 
12332    BOULT  (de  Kando).    Speed  control  of  high-pressure 
electric  motors. 
Two  motors  are  connected  to  a  high  pressure  supply,  both 
in  cascade  and  independently,  wherein  the  stators  of  the 
two  motors  when  working  independently  for  obtaining  full 
working  speed  are  connected  directly  to  the  high  pressure 
supply;    while,   when  in  cascade,  the  rotors  or  induced 
windings  are  connected  together,  and  a  transformer  being 
switched  in  between  the  stator  disconnected  from  the  high 
pressure  supply  and  the  starting  resistance,  such  trans- 
former being  Short-circuited  after  the  completion  of  the 
starting  period  to  prevent  loss  of  efficiency. 
12391    STANLEY  &  STANLEY.    Method  for  the  production 
of  a  metallic  sign  or  name  plate  or  other  metallic 
articles  for  advertising  and  other  purposes. 
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10344    GERDES.    Gas   producers.    [Date  applied  for  under 
International   Convention,   May  6th,  1903.] 

The  steam  for  the  producer  is  conducted  to  injector  A 
which  is  arranged  below  the  furnace,  the  injector  being 


in  communication  with  the  atmosphere,  so  that  air  is  drawn 
in  at  the  same  time.  An  opening  B  is  provided  so  that  any 
superfluous  steam,  air,  or  gas  can  escape. 

10869    EARLE.    Sounding  devices  and  shoal  water  indicators 
for  navigable  waterways. 

Rod  A  is  pivoted  at  B  and  carries  a  roller  at  its  other 
end.    This  roller  runs  on  the  bottom  of  the  waterway  and 


1247,5 
127(17 


1 2729 
15206 


has  a  rod  C  attached  to  its  axis  with  graduations  upon  it 
so  that  the  depth  of  water  can  easily  be  read  off.  Means 
are  also  provided  at  B  to  indicate  the  depth  of  the  water. 
FISCHER.    Head  washing  apparatus. 
THOMPSON  (Chemische  Elektrische  Fabrik  Prometheus 
G.  m.  b.  H.).    Process  for  the  production  of  electrical 
resistance  bodies  from  amorphous,  or  crystalline  car- 
bide of  silicon,  or  boron,  or  of  silicon,  or  other  like 
suitable  materials. 
SAYER.    Electric  railways  and  motor  vehicles  therefor. 
LEWIS     &    SMITH.    Friction    clutches    or  brakes 
particularly  applicable  for  use  on  motor  vehicles  and 
the  like. 


The  clutch  is  of  the  disc  type,  and  the  fulcra  of  tha 
loves  for  operating  the  movable  disc  are  carried  in  a  grooved 
ring  winch  is  capable  of  minute  adjustment  towards  or 

nfl'oH    Vn'V,     ffi,X6d  80  that  adjustment  of  the  ring 

aftects  all  the  fulcra  to  the  same  extent.  • 


1 3702 


13483  FAUVIN,  AMIOT,  &  CHENEAUX.  Combined  electric 
regulating  and  measuring  apparatus.  [Date  applied 
for  under  International  Convention,  November  28th, 
1903.] 

Electric,  regulating  consists  of  a  variable  resistance  and  a 
voltmeter  in  circuit,  the  apparatus  offering  as  ti  practical 
advantage  the  possibility  of  the  employment  of  a  secoud 
electric  battery  by  the  changing  of  a  contact-making  device. 

13526    BOGELiviANN.    Bottle  stopper;,. 

FREISF.    Device  for  distributing  dust  and  rubbish  in 
dust  carts.    [Date  applied  for  under  International 
Convention,   June  25th,  1903.] 
SKELDING.    Rack  holders  for  umbrellas,  sticks,  an. I 
other  articles. 

HA  REUS  &  HOULGATE.    Adaptable  window  blinl 

roller  with  simplified  check-action  fittings. 
SCOTT.    Moulds  used  in  the  manufacture  of  shortbread 

and  similar  cakes. 
STONE    &   FEN  WICK.      Conduits    for  underground 
electrical  wires  or  cables. 

The  conduits  comprise  a  body  portion  formed  with  pin- 
receiving  openings  or  under-cut  grooves  extending  through- 
out the  length, the  openings  or  grooves  being  obstructed  at 


15291 
1 5337 
15768 


15802 


a  short  distance  from  the  ends  of  the  section  by  material 
pressed  from  the  body  portion  into  the  same,  or  by  separate 
joins  or  stops. 

16631    SCHNEIDER.  Floors. 

17200  THIEM  &  TO  WE.  Carburetter  for  internal-combustion 
engines  and  the  like.  [Date  applied  for  under  Inter- 
national Convention,  August  11th,  1903.] 

A  holder  for  the  carburetting-  liquid  to  feed  the-  C&K- 
buretting  liquid  in  separata  quantities,  a  sucking  drum 
being  provided;  the  holder  and  drum  being  arranged  in  a 
casing,  wherein  they  are  surrounded  by  the  water  of  the 
drum. 

17507    TOLKE.    Non-refillable  bottles. 

17519  FERGUSON.    Block  moulding  devices. 

17520  FERGUSON  &  DENTON.    Apparatus  for  pressing  oi 

moulding  blocks  of  plastic  material. 
17574    HACKBLOCK  &  SCOTTON.    Speed-changing  gear. 

A  hollow  shaft  is  provided  with  a  plurality  of  slots,  a 
toothed  wheel  being  loosely  mounted  on  the  shaft  at  each 
of  the  slots  and  having  internal  tooth  in  its  bore,  and  a  key 
driver  having  projecting  teeth  on  one  part  of  the  peripheral 
surface  and  a  central  oblong  slot  adapted  to  slide  within 


the  shaft  slots  to  engage  with  or  disengage  from  internal 
teeth,  a  bar  being  provided  having  a  projection  and  corres- 
ponding recess  on  opposite  edges  adapted  to  slide  within 
the  oblong  slot  and  move  the  driver  in  or  out  of  contact 
with  internal  teeth. 


17901 
18169 
18444 


and  like  indicators. 


18804 
18816 


20048 


20479 


KJELLGREN.  "  Engaged  ' 
BELOIN.    Curtain  fixtures. 

WHEATLEY  (Gronbladh).    Petroleum  stove  for  cook- 
ing and  room-warming  purposes. 
BRUNSON.    Composition  of  matter  for  artificial  stone. 
WANDERER   FAHRRADWERKE   VORM.  WINK- 
LHOFER  &  JAENICKE  A.-G.    Tabulating  devices 
for  typewriting  machines.    [Date  applied  for  under 
International  Convention,  September  10th,  1903.] 
JORDAN.    Adjustable  brackets  for  book   and  other 
shelves. 

DENIS.  Mechanism  for  the  indication  of  the  speed 
of  revolving  shafts,  or  of  other  oscillating  or  rotating 
bodies.  [Date  applied  for  under  International  Con- 
vention, September  22nd,  1903.] 

The  speed  is  expressed  according  to  the  several  appli- 
cations, either  the  number  of  revolutions  or  the  distance 
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traversed  by  the  rim  of  a  wheel,  etc.  The  principle  upon 
which  this  apparatus  is  based  is  as  follows :  It  is  well 
known  that  the  reciprocating  motion  imparted  from  a  crank 
pin  turning  at  a  uniform  speed  to  a  slide  having  a 
rectilinear  trajectory,  through  a  link  of  indefinite  leugth, 
or,  at  least,  sufficiently  long  relatively  to  the  stroke,  is  the 
same  as  that  of  a  beam  oscillating  freely  under  the  influ- 
ence of  a  spring. 
19482  PIN  NIG  AN.  Electric  automatic  block  signal  and 
safety  systems. 


The  signal  member  also  operates  to  control  an  electrical 
train-stopping  device.  The  electrical  connections  of  this 
device  are  adapted  to  be  opened  and  closed  by  the  move- 
ments of  the  rolling  stock  on  the  railway. 


209' 


20994 
21138 


229  [2 


BOULT  (Fahrzeugfabrik  Eisenach), 
for  the  elevating  mechanism  of 
guns. 

DENNIS.    Hand  trucks. 

BACHELET.      Electro-magnet  therapeutic  apparatus. 
[Date  applied  for  under  International  Convention , 
October  2nd,  1903.] 
LANCASTER.    Safety  switches  and  signals 
crossings. 

To  prevent  accidents,  a  train  approacliiug 
crossing    is  caused  to  actuate  a  supplemental 


Disengaging  gear 
high-angle  firing 


at  railway- 

a  railway 
rail  A  to 


thereby  open  a  derailing  switch  B,  and  also  a  semaphore 
signal  on  the  cross  track,  to  warn  other  engine  drivers  who 
may  be  approacliiug  the  crossing. 
21470    SCHMITZ.    Work  holders  for  machine  tools. 

The  pressure  part  serving  for  starting  the  vice  is  con- 
stituted by  two  screw  parts  arranged  one  inside  the  other 
and  provided  with  right  and  left-handed  screw  threads 
respectively,  which  parts  are  mounted  in  a  nut  secured  to 
the  base  plate  for  the  purpose  of  attaining  double  speed 


of  advance  of  the  clamping  jaws,   owing  to  which  the 
increase  of  movement  produced  by  the  movable  arrangement 
of  the  clamping  jaws  is  compensated  for. 
21580    GUSTAFSON'  &   CARLSTEDT.    Contact  devices  for 
electric  clocks.    [Date  applied  for  under  International 
Convention,  October  8th,  1903.] 
22171    ELEKTRIZITATS    ACT.-GES.    VORM.     W.     LA  II- 
MEYER  &  CO.    Electric  switchboards  to  protect 
persons  from  injury.    [Date  applied  for  under  Inter- 
national Convention,  December  31st,  1903.] 
22330    THOMAS,  KINGDON,  &  THOM.\S.  Toy. 
22S98    SCHREIBER.    Double  lift  Jacquards.    [Date  applied 
for  under  International  Convention,  November  11th, 
1903.] 

22963  MURPHY.  Means  for  preventing  the  waste  and  loss 
of  oil  employed  in  lubricating  bearings  of  rotary 
motors  and  turbines. 

To  collect  the  waste  lubricating  oil  from  a  turbine,  the 
nil  is  drawn  off  from  a  pocket  by  a  pipe  A  leading  to  the 


collecting  reservoir  B.  A  vacuum  equalising  pipe  C 
eommuuicates  with  the  reservoir  and  turbine  casing  to 
cause  a  flow  of  oil. 

23090  STONE.  Methods  of  increasing  the  effective  radiation 
of  electro-magnetic  waves.  [Date  applied  for  under 
International  Convention,  October  30th,  1903.] 

23180    LAUGHLIN.    Split  link. 

23589    PPINGST.    Brakes  for  railway  and  like  vehicles. 

The  ordinarily  hand-operated  brake  handle  and  spindle 
are  rotated  by  an  electric  motor  A.  The  motor  drives  the 
spindle  through  a  clutch  operated  by  a  pedal  B,  while  the 


usual  crank  handle  i.-.  arranged  to  oscillate  so  that  the 
handle  may  remain  still  whilst  the  spindle  is  rotating,  or 
the  driver  may  apply  the  brake  without  using  the  motor. 
24409    BOGELMANN.    Tedding  machines. 

nEWm'.  Gas  or  vapour  apparatus  for  electric  light- 
ing, rectifying,  and  other  purposes.  [Date  applied 
for  under  International  Convention,  November  24th, 
1903.] 

BRY.    Films  for  photography. 

BLACKMORE.    Process  of  reducing  aluminium  and 

other  metals  and  making  alloys  thereof. 
WILKINSON  (Ouillie).    Nou-refillable  bottles. 
SCHMITZ.    Adjustable   holder  for  curtain  poles  and 
tops. 


24470 


24774 
24781 

248G0 
251 39 
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23907  DE  DION  &  BOUTON.  Multiple  cylinder  internal- 
combustion  engines.  [Date  applied  for  under  Inter- 
national Convention,  September  22nd,  1904.] 


Relates  to  an  improved  type  of  four-cylinder  motor,  the 
object  of  the  improvements  being  to  facilitate  the  putting 
together  and  taking  apart  of  the  various  parts  of  the 
engine,  and  to  facilitate  the  fitting  in  of  reserve  parts. 

24829    MILLER  &  KRONIER.    Packing  for  the  chambers 
of  water-tube  boilers. 
Packing  for  the  chambers  of  water-tube  boilers  is  formed 
by  cylindrical  head  pieces  joined  together,  the  essential 


feature  of  which  is  that  the  joints  between  the  different 
head  pieces  are  covered  by  cylindrical  rings  of  soft  metal 
on  the  inside  of  the  head  pieces. 

MARCONNET.    Process  of  and  apparatus  for  producing 
gas  from  pulverisable  fuel.    [Date  applied  for  under 
International  Convention,  December  8th,  1903.] 
TEMPERLI.    Two- wheeled   motor  cars. 
DICKIE  &  BROWN.    Coin-freed  machine  for  vending 

postage  stamps,  tickets,  or  the  like. 
ELLIS  (Cie.  des  Moulins  a  Coudre  de  Coaticook).  Sew- 
ing machines. 

WARDWELL.    Winding  machines  for  yarn  and  other 
materials. 

WARDWELL.    Machines  for  winding  yarns,  threads, 

and  the  like. 
DIETRICH.    Snow  ploughs. 
MICHELLE    Window  fastening. 

MACGAHAN.  Apparatus  for  indicating  the  presence 
of  faults  and  the  like  in  three-phase  electric  circuits. 
[Date  applied  for  under  International  Convention, 
January  20th,  1904.] 
DEMPSTER.  Electrodes  for  arc  lamps.  [Date  applied 
for  under  International  Convention,  December  10th, 
1903. J 

Electrodes  are  formed  of  a  mixture  containing  titanium 
with  some  comparatively  good  conducting  material  which 
preferably  also  gives  a  luminous  arc  such  as  iron.    To  this 
mixture  may  be  added  a  small  quantity  of  some  substance 
such  as  boric  acid,  potassium  carbonate,  which  serves  as 
a  flux  for  the  other  materials  in  the  arc. 
26916    STEINMETZ.      Arc    lamps    and    electrodes.  [Date 
applied  for  under  International  Convention,  December 
10th,  1903.] 

To  improve  the  luminosity  of  an  arc  between  the  electrodes 
titanium  is  added  to  one  of  the  electrodes. 

26918  HARDEN.  Arc  lamps  and  electrodes  therefor.  [Date 
applied  for  under  International  Convention,  December 
10th,  1903.] 

An  electrode  is  employed  composed  of  non-arcing  material, 
such  as  a  titanium  compound,  in  combination  with  a  second 
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26232 

26234 

26425 
26486 
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26915 


electrode  composed  of  a  suitable  arcing  material  such  as 
carbon.  The  first  electrode  may  have  a  comparatively 
small  percentage  of  some  arcing  material,  such  as  carbon, 
mixed  with  the  non-arcing  material,  and  the  second 
electrode  may  consist  of  a  shell  of  arcing  material,  such  as 
carbon,  and  a  comparatively  small  core  composed  jjrincipally 
of  non-arcing  material. 

26919  HARDEN.  Arc  light  electrodes.  [Date  applied  for 
under  International  Convention,  December  10th. 
1903.] 

Arc  light  electrode  is  made  containing  ferro-manganese 
composed  of  from  30  to  40  parts  of  manganese,  and  from 
70  to  60  parts  of  iron. 

27078    GRAAFE.    Hand  paint  spraying  devices. 
BOUSFIELD  (Wood).    Paper  bags: 
ROSENBATJM     &     ROSENBAUM.     Trunks,  port- 
manteaux, and  the  like. 
THOMPSON   (Busborg).    Temporary  binders  or  loose 

sheet  holders. 
SEIFFERT.    Ball-joint  compensators  for  steam  or  other 
pipes. 

REEVES.    Valve  mechanism  for  prepayment  gas  meters 
and  the  like. 

BFFFARD.    Safety  inkstand.    [Date  applied  for  under 

International  Convention,  May  21st,  1904.] 
TURNER.    Safety  attachments  for  locomotives.  [Date 
applied      for      under     International  Convention. 
December  22nd,  1903.] 

Relates  to  means  whereby  if  two  locomotives  happen  to 
get  upon  a  single  section  a  signal  is  communicated  to  both 
drivers,  and  if  unheeded  the  engines  are  positively  stopped. 


27085 
27208 
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27541 

27670 

27746 

27928 


When  (his  is  necessary  a  motor  A  is  energised  to  move 
a  rack  bar  which  opens  a  series  of  valves  whereby  air 
pressure  in  a  reservoir  B  applies  the  brakes,  and  operates 
pistons  to  cut  off  the  steam  supply. 

2'i993    MARKS  (Variot).    Exhaust  boxes  and  vaporisers  for 
internal-combustion  engines. 

A  casing  is  cast  in  two  parts  which  are  bolted  together, 
the  part  A  being  provided  with  an  inlet  for  combustible  liquid 
and  an  outlet  for  the  vapour.  The  part  B  is  provided  with  an 


28195 
28218 
28245 


inlet  and  outlet  for  the  exhaust  gases  from  the  engine,  an 
intermediate  wall  or  partition  of  heat-conducting  material 
being  fitted  between  the  two  parts  to  serve  as  a  vaporising 
surface. 

CLIFT.  Carriage  spring  couplings. 
MANSFIELD  &  ALLYN.  Educational  game  apparatus. 
SOC.  GENERALE  DU  LAMINAGE  ANNULAIRE 
POUR  LA  FABRICATION  DE  CHAINES  SANS 
SOUDURE.  Rolling  machines  used  in  making  chain 
links  and  analogous  bodies,  for  the  purpose  of  remov- 
ing burrs  from  the  said  links  or  bodies.  [Date 
applied  for  under  International  Convention,  April 
26th,  1904.] 

28298    FILLATRE.    Nose  bags. 

28314    BOWERS.    Rubber  tyres. 

28316    HOOPER.    Ash  guards  and  ashpau  fronts. 
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2S349    DIXON.    Generation  and  distribution  of  electricity. 

A  system  for  the  generation  and  distribution  of  electricity 
in  winch  a  comparatively  large  flywheel  is  arranged  to  drive 
any  number  of  generators,  and  in  which  a  constant  voltage 
output  is  obtained  irrespective  of  load  or  speed  variation, 
and  from  which  an  electrical  distribution  system  can  be 
applied  and  maintained  ."or  an  purposes  for  which  a  con- 
stant E.M.P.  is  essential. 

LUMLEY.    Fastener  or   grip  for   linoleum    or  wood 

mournings  or  the  like. 
SMITH.  Organs. 

ALBION  MOTOR  CAE  CO.  LTD.,  and  MURRAY. 

Carburettors  for  internal-combustion  motors. 
To  regulate  the  air  supply  to  a  carburettor  when  the 
motor  is  running  light  and  at  high  speed,  a  second  air 


283S7 

28358 
2S362 


valve  A  is  arranged  in  addition  to  the  ordinary  valve. 
The  amount  of  opening  of  the  valve  A  varies  proportionately 
with  the  throttle  valve  as  shown. 

28384    HOLTON.    Pyrographical  tools. 

2S387    COULTER.     Automatic    screw   cutting  and  turniag 
lathes. 

In  automatic  screw  cutting  and  turning  lathes  which 
have  a  reversing  shaft  carrying  adjustable  collars  adapted 
to  be  engaged  by  the  carriage  and  cause  the  tool  holders  to 
operate  to  and  from  the  work,  means  being  provided 
whereby  the  feed  nut  is  brought  into  engagement  with  the 


A  0 
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feed  screw  of  the  lathe  and  diengaged  therefrom  through 
the  medium  of  the  reversing  shaft  at  the  same  time  that  the 
tool  holders  are  operated,  a  weight  being  attached  to  the  lathe 
carriage  to  bring  it  back  to  its  starting  point  without 
reversing  the  lathe  spindle. 

283^4  FREDERICKS.    Fish  hooks. 

28397  DEMING.    Safety  devices  for  firearms. 

28398  REED  &  DENNIS.  Spikes. 

28399  SMITH.  Wrenches. 


To  release  the  movable  jaw,  the  thumb  piece  A  is  pressed, 
which  lifts  the  pawl  out  of  engagement  with  the  rack  on 
the  shank,  the  spring  bringiig  it  to  its  former  position. 

28400    HOYLAND.    Couches  and  the  like. 
28407    LONG.    Tool  for  bevelling  the  edges  of  cardboard. 
23408    DERBYSHIRE  &   DERBYSHIRE.     Rope   or  cable 
clips. 

The  clip  consists  of  two  opposing  gripping  members,  a 
cam  lever  being  pivoted  on  one,  the  lever  forming  the 
attachment  for  the  load  and  arranged  so  that  when  the 


load  is  applied  the  cam  engages  one  member,  and  the 
pivots  of  t he  lever  press  on  the  other  and  the  two  members 


Co  \ 


grip  the  rope,  a  locking  device  being  provided  to  keep  the 
two  members  in  position. 

2H25    FREMONT.  Rivets. 


X3> 


The  rivet  is  provided  at  its  head  with  a  conical  collar, 
the  object  of  which  is  to  supply  the  quantity  of  metal 
required  for  tilling  up  the  hollows  of  the  holes  near  the  head. 

28430    FISHER   &    HOLMES.  Lubricators. 

28432    COLN.    Poldablc  transportable  barracks. 

28440    NEWTON  (American  Type  Founders  Co.).  Microscope 

tracing  apparatus. 
28451    WILKINSON.     Stuffing    boxes    for    turbine  shafts. 

[Date  applied  for  under  International  Convention, 

March  8th,  1904.] 


Any  elastic  fluid  that  may  leak  into  the  stuffing  box 
from  a  wheel  compartment  is  prevented  from  escaping  by 
being  withdrawn,  and  discharged  by  a  forcing  means  into 
a  high-jjressure  compartment  or  portion  of  the  turbine. 
28465    SCHWARZHUBER.    Method  of   and   apparatus  for 
shaping  boot  and  shoe  heels. 
THOMPSON  (Deutsche  Gasgluhlicht  Act.-Ges.  Auer- 

gesellschaft).    Electric  incandescence  lamps. 
MILLS.    Air  pumps. 

WASHBURN.    Urethrotome.    [Date  applied  for  under 

International   Convention,   March  8th,  1904.] 
RUGEN  &  ABRAHAM.    Flexible  rooting  and  flooring. 
[Date  applied  for  under  International  Convention, 
February  6th,  1904.] 
RUGEN    &    ABRAHAM.     Weatherproof  coverings. 
[Date  applied  for  under  International  Convention, 
May  27th,  1904.] 
BALL.    Perforated  music  rolls  for  use  with  mechanical 

musical  instruments. 
ADAMS.    Covering  for  out-door  seats. 


28467 
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28500 
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28494    POLLATSCHEK.  Pumps. 

This  pump  consists  of  two  lubes  one  within  the  other. 
When  the  inner  tube  is  raised  by  the  driving  means,  the 
liquid  rushes  in  through  the  valve  A,  into  the  outer  tube. 


On  the  inner  tube  descending,  the  liquid  lifts  the  valve  B 
and  rushes  into  the  inner  tube.    On  the  inner  tube  des- 
cending again  the  liquid  is  raised  to  the  outlet. 
28519    FITZPATRICK  (Helwig).    Pneumatic  tools. 

A    hammer  piston  is  arranged  in  the  cylinder,  a  con- 
trolling valve  being  arranged  in  the  centre  line  of  the 


cylinder  and  provided  with  a  pin  adapted  to  project  through 
the  end  wall  of  the  cylinder,  suitable  ducts  connecting  the 
valve  chamber  with  the  opposite  euds  of  the  cylinder. 

J8531    SECKER.    Clamp  for  joiners'  work. 


A  clamp  for  fastening  mitre  joints  consists  of  a  bed  frame 
supporting  a  movable  frame  adjustable  on  the  bed  frame, 
the  whole  being  operated  by  screws  and  rods. 
2.s534    HORN.    Machine  for  pulling  and  doubling  boiled  sugar 

in  a  semi-fluid  state. 
28536    FISCHER  &   CHASSEE.    Marking  chalk. 

28554  BOULT  (Hoskins).    Thermo-electric  couples. 

28555  TIPS.    Suspension  devices  for  vehicles. 

28565  BAUME.  Chronograph. 

28566  BARNES,  BARNES,  &  BARNES.  Tuyeres  for  forges. 
28580    JARAY.     Compound    concrete    and    iron    or  steel 

structures  for  floors,  roofs,  and  bridges. 
28.584    CO  MB  EM  ALE.    Process  and  contrivance  for  the  purifi- 
cation of  the  air  of  workshops,   living  rooms,  and 
other  places.    [Date  applied  for  under  International 
Convention,  January  23rd,  1904.] 


28543    MANQUAIS.    Electric  junction  and  like  boxes. 

The  boxes  are  arranged  to  be  made  up  in  sections,  which 
are  kept  in  stock,  and  can  be  quickly  put  together  to  form 
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28610 
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a  hox  of  any  size.  The  sections  A,  B,  and  C  are  separable, 
and  flanged  so  that  they  may  be  bolted  to  a  front  plate 
which  may  be  provided  with  a  cover. 

28597    LORENZ.    Hermetic  closures  for  receptacles. 
HON1SS.    Hermetic  closures  for  receptacles. 
LORENZ  &  HONISS.    Hermetic  sealing  apparatus. 
REGNART  &  HUNTER  ELECTRIC  CANDLE  LAMP 

CO.  LTD.    Electric  candle  lamps. 
-DUNCAN.    Envelope  moistener. 

SCHUMANN.  Artificial  tracks  for  ski-runners,  sledges, 
and  the  like. 

BIRNBAUM.    Drop  signals  or  annunciators  for  central 

telephone  stations  and  so  forth. 
THOMPSON  (Anturiction  Journal  Box  Co.).  Anti- 
friction journal  boxes. 
The  sleeved  centre  axle  runs  in  contact  with  a  series  of 
rollers  separated  from  one  another  by  smaller  rollers,  held 
from  end-wise  displacement  by  a  neck  and  collar.  The 
larger  rollers  are  blank  ended,  being  kept  in  place  by  collars 
on  the  sleeve" 

28635    LEHMANN.      Method  of   jointing   or  hinging  sheet 
metal  and  other  thin  material. 
ROSEN  &  BAY.  Protecting  wrappers  for  casks  containing 

butter  and  similar  products. 
HEYS  (Norcross  Moulding  Machine  Co).    Sand  mould- 
ing machine. 

BROSIUS.  Machines  for  sawing  veneers  from  quartered 
wood. 

LAWRENCE.    Means  lor   charging    bread    into  and 

withdrawing  it  from  a  baker's  oven. 
BROWN.    Appliance  for  putting  driving  belts  on  and 
off  pulleys. 

SCHWA  BE.    Electric  incandescent  lighting  devices. 
SCHWABE.    Electric  incandescent  lighting  devices  for 

shop  windows,  show  cases,  and  the  like. 
SCHWABE.    Electric  incandescent  lighting  devices  for 
billiard  tables,  exhibition  tables,  sale  counters,  and 
the  like. 
HIRTH.    Ball  beariners. 

STEELE.    Envelopes  for  private  communications. 
KlNG.    Bird  trap. 
STRAUSE.    Cigarette  boxes. 

SHORT.    Non-refi  liable  bottles  and  like  receptacles. 
JOHNSON.  Grapnels. 

BARBER.    Lateral  motion  device  for  car  trucks. 
KING    &    BELL.      Cartridges    for    short    range  or 
gallery  use. 

WESTINGHOUSE.  Combined  spring  and  friction 
devices  for  railway  vehicle  buffing  and  draw  gear,  or  for 
other  purposes.  [Date  applied  for  under  Inter- 
national Convention,  January  8th,  1904.] 
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The  blocks  A  are  expanded  by  a  draught  or  buffing 
strain,  by  the  central  wedge  blocks  actuated  by  the  strap 
or  draw  bar,  and  in  turn  expand  a  sleeve  B,  against  the 
helical  spring. 
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28800  LAKE  (Walter  M.  Lov.ney  Co).    Manufacture  of  choco- 

late confections. 

28801  LAKE  (Morse).    Holders  lor  displaying  stamps  and  the 

like. 

28805    ARALDO  &   BARABINO.    Sighting  device  for  tire- 
arms. 

28819    KEYMER  (Baldrey).  Respirators. 

28825    BARBAROUX  &  BARBAROUX.    Means  for  signalling 

on  automobiles,  or  the  like  vehicles. 
28873    CLIFT.    Brackets  or   holders    for   carriage   and  like 

vehicle  lamps. 
28907    DAY.    Steam  traps. 

The  drainage  water  causes  the  float  to  rise  until  the  lower 
collar  on  the  float  stem  lifts  the  lever  A,  moviug  the  valve 
B,  so  as  to  admit  steam  to  lift  the  piston  upwards,  thus 
stopping  the  flow  and  opening  t lie  discharge  valve  C.  The 


28010 
28914 
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steam  from  the  cylinder  then  forces  the  water  through  this 
discharge  valve.    The  float  now  descends,  the  upper  collar 
operating  the  lever  A  and  causing  steam  to  force  down  the 
piston,  thus  shutting  the  discharge  and  opening  the  inlet. 
FAIR  WEATHER  (Singer  Manufacturing  Co).  Work 

clamps  for  sewing  machines. 
SCHERY.     Suspenders   for    leather    and    other  flat 
articles. 

LIST  &  RITCHIE.    Thermostatic  device  for  indicating 

when  motor  car  or  other  lamps  are  extinguished. 
RICHARD.    Galvanometers.    [Date  applied  for  under 
International  Convention,  February  3rd,  1901.] 

To  increase  the  sensitiveness,  the  valve  of  the  couple 
producing  rotation  is  increased — i.e.,  by  enabling  the 
electro  magnetic  field  produced  by  the  current  to  act  with 


a  constant  and  maximum  intensity  on  the  field.  To  attain 
this,  two  of  the  sides  of  the  coil  move  in  a  uniform  magnetic 
field,  and  their  parts  are  eccentric  to  the  axis  of  rotation 
to  increase  the  stability  of  the  system. 
28967  EXGELS.  Method  of  and  means  for  closing  vessels 
such  as  bottles  and  the  like. 
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BARKER  (Grun).  Heel  attachment  for  boots  and 
shoes. 

MEYER.    Process  of  treating  creosote  and  product  of 

the  same. 
DAVIES.  Neckties. 
DAVIES.  Neckties. 

DAVIES.  Finger  attachment  for  the  use  of  clerks  and 
others  engaged  in  writing  or  similar  occupations. 

BURBERRY.    Construction  of  garment. 

BORROW.    Blower  and  smoke  preventer  for  grates. 

SCHWABE.  Electric  incandescent  lighting  devices  for 
pictures,  music  desk,  writing  desk,  pianofortes,  and 
the  like. 

RENAULT.  Electric  ignition  plugs  for  internal-com- 
bustion engines.  [Date  applied  for  under  Inter- 
national Convention,  May  2nd,  1901.] 


The  insulating  body  of  porcelain  or  other  insulating 
material  is  fixed  to  a  surrounding  metal  socket  which  is 
screwed  into  a  metallic  support  connected  to  the  metal  of 
the  motor  and  motor  car,  the  taking  down  of  the  plug 
being  effected  by  separating  the  metal  socket  metal  support. 

29085    THESTRUP.    Sprinkler  or  distributor  lor  liquids,  semi- 
liquids,  and  pulverulent  materials. 
29102    VAN  REEDE.    Safety  valves. 

Two  valves  are  employed  and  the  weight  is  placed  in 
the  valve  chamber.  The  valves  are  kept  apart  by  a  sleeve 
provided  with  a  lifting  flange.    To  ensure  that  both  valve 
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e  resting  upen  their  seats,  the  seating  of  the  upper  one 
screw  threaded,  for  adjustment  from  outside  by  means  of 
slot  and  '*  tommy." 
ADAMS.    Fire-proof  curtains. 

PRITCHARD,  BOYLE,  &  WHITE.    Heat  and  damp 

resisting  boot  sole  and  upper. 
LITCHFIELD.    Pneumatic  tyres. 
BRITTAIN.    Sanitary  dining  plates. 
BRADLEi'     Device  for  creasing  ana  pressing  trousers. 
StllLi^--^  (Sachsische  Webstuhl  Fabrik).  Expansion 

combs  or  reeds  for  warp  beaming  machines. 
VON  MROKOWSKI.    Floors  of  buildings. 
GRUDZINSKI  &  KRAUSSF.    Means  for  distending  or 

stretching  the  collapsible  walls  of  trunks,  bags,  and 

the  like. 

BERTRAND.  Manufacture  of  chocolate  creams  or  the 
like.  [Date  applied  for  under  International  Con- 
vention, January  5th,  1904.] 

TYERS.    Tools  for  cutting  metal  or  earthenware  pipes. 

STEVEN.    Briquette  making  presses  or  apparatus. 

LOEBL.  Electrical  dumbbells  and  similar  appliances 
for  physical  exercises. 

CROMPTON  and  GEO.  HOLLOWAY  cV  WEBB  LTD. 
Tent  pole  bracket. 
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29159    WUSTNEK  &  PFIZENMAIEE.    Lifting  jack. 

A  vertically  movable  rack  bar  is  lifted  by  worm  gear, 
the  standard  forming  a  guide  for  the  rack  bar  and  having, 


operated  by  a  lever,  a  casing  to  receive  the  worm  gear 
handle. 

29717    GEEAYES     Flues  of  the  boilers  oi  ^tg^m  generators, 
and  the  arrangement  of  water  tubes  therein. 


The  furnace  flues  of  boilers  are  made  as  shown  in  per- 
spective, with  a  number  of  cross  water  tubes. 
29233    ALBION  MOTOE  CAE  CO.  LTD.,  and  MUEEAY. 

Low-tension  electric  ignition  devices  for  internal-com- 
bustion motor. 


A  plunger  controlled  by  a  spring  is  free  to  move  in  a  hole 
in  the  tappet  head,  and  is  so  adjusted  to  be  almost  in 
contact  with  the  arm  A.    This  prevents  the  wearing  of  the 
tappet  and  the  objectionable  noise  made  by  this  device. 
9323    PHILLPOT   &   SELFE.    Portmanteaux,   trunks,  and 
the  like. 

WEISSEE.    Locks  for  doors  and  the  like. 
BALL.  Eowlocks. 

DAWSON  &  EAMSAY.    Muzzle  attachments  for  auto- 
matic guns. 

EIBBE.    Automatic  photographing  telegraphs. 
SOC.  COLAS-PILLON  &  CO.    Method  of  and  means  for 
moulding  and  wrapping  up  butter  or  other  fatty 
substances.    [Date  applied  for  under  International 
Convention,  July  13th,  1904.1 
CAHEN.  Shoes. 

SCHLEMMEB.    Trays  or  waiters. 

GAILLET.    Stretching  frames  for  artists'  canvas,  paper, 
and  like  fabrics. 
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29347    STEEN.    Electric  transformer. 

The  rectangular  core  is  built  up  from  a  number  of 
L-shaped  pieces  of  soft  iron,  the  bobbius  with  their  primary 
and  secondary  windings  being  placed  upon  the  vertical 
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members.    The  casing  consists  of  a  lower  and  an  upper 
detachable  part;   the  latter  being  fitted  with  the  usual 
contact  studs.    Two  sections  at  right  angles  are  shown. 
29382    WOLBING  &  WINKLEE.    Parallel  vices. 


One  jaw  is  fixed,  while  the  other  is  movable  upon  a 
V  guide,  and  hinged,  so  that  a  tight  grip  may  be  obtained 
by  means  of  a  hand  lever  and  eccentric. 

29523    WILSON.    Tyre  for  wheeled  vehicles. 

29569    BEAL.    Incandescent  gas  burners. 

29582    STUBBS  &  STUBBS.    Eeeling  machinery. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1901. 

1904. 

EICHAEDS.    Double  speed  engines. 
FIEM  OF  E.  MEECK.    Method  for  the  preparation  of 
pyrimidines. 

FIEM  OF  E.  MEECK.    Method  for  the  preparation  of 

pyrimidines. 
PATAU D.    Wheel  rims  or  fellies. 

DE  NAEYEE.    Apparatus  for  dyeing,  bleaching,  or 
similarly  treating  textile  materials. 
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1905. 

795    BOUEDIL.  Microphones. 
837    JACOB.  Matches. 
998    BATES.    Labels  and  tags. 
1384    WILSON.    Electric  apparatus  for  felling  trees  or  sawing 
wood. 

1427    STETLEE.    Eotary  engines. 

1560    SEEVEAU.    Dynamo  electric  machines. 

1583    FINZI.    Induction  regulators. 

1587    MAECONNET.    Process    of   and   apparatus  for  pro- 
ducing gas  from  pulverulent  fuel. 

1589    UNION  ELEKTEICITATS-GES.    Electric  train  light- 
ing systems. 

1626   TELLE  &  BAUMANN.  Pump. 

1664    WILD.    Eange  finders. 

1754    DE   LA    V  ALETTE. 

explosion  engines. 

1829    KOESELT,  EAMET,  &  THOMAS.    Method  of  treating 
washed  flax  waste  and  spinning  yarns  therefrom. 

1900    MUCKLE.    Detachable  brackets. 

2034    METALLSCHLAUCHFABEIK  PFOEZHEIM  VOEM. 

HCH.    WITZENMANN    C.M.B.H.     Metallic  hose 

winding  machines. 
2037    PAEIS.    Manufacture  of  nails  known  as  brads  and  the 

like. 

2047    WILCOX.    Lawn  mowers. 


Electric   ignition   devices  for 
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POWERFUL  ' 
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RACK  AND 
FOR  THE 
RAILWAY. 


ADHESION 
CENTRAL 


'  LOCO- 
SOUTH 


The  Central  South  African  Railway  system  now  includes 
all  the  railways  in  the  Orange  River  Colony  and  in  the 
Transvaal,  as  also  the  Pretoria  and  Pietersburg  line.  The 
gradients,  for  the  most  part,  are  exceptionally  severe, 
the  rise  from  the  Orange  River  to  the  central  plateau  being- 


required  that  the  engines  should  be  able  to  assist,  with 
the  aid  of  an  adhesion  engine  in  front,  a  train  of  350  tons 
'over  a  1  in  20  gradient  for  a  distance  of  3|  miles,  and  that 
they  should  condense  their  own  exhaust  steam  whilst 
travelling:  through  a  tunnel  which  is  situated  near  to  the 
summit  of  the  incline.  It  will  thus  be  seen  that  not  only 
was  high  tractive  force  and  efficient  steaming  capacity 
called  for,  but  also  effective  brake  power.  The  engines 
have  two  entirely  distinct  pairs  of  cylinders,  18  in.  diameter 


COMBINED   "RACK  AND  ADHESION"   LOCOMOTIVE   FOR  THE  CENTRAL  SOUTH  AFRICAN  RAILWAY. 


1  in  80,  while  the  corresponding  descent  into  Vereeniging  j 
is  1  in  100.    Towards  Johannesburg  the  gradients  average  > 
about  1  in  80,  whilst  on  some  stretches  of  line,  notably  the 
descent  into  the  Crocodile  River  valle)r,  they  are  as  steep 
as  1  in  GO.      With  a  view  to  hauling  heavier  loads  than 
previously,  orders  were  some  few  months  ago  placed  in 
Great  Britain  for  new  locomotives,  which  for  power,  size, 
and  weight  are  exceptional  for  the  3  ft.  G  in.  gauge,  the 
standard  for  South  African  railways.    In  the  accompanying 
photograph  and  diagram  we  are  enabled  to  illustrate  one  : 
of  two  powerful  rack  and  adhesion  engines  which  have 
quite  recently  been  constructed  hy  the  Vulcan  Foundry 


by  20  in.  stroke,  the  inner  pair  driving  a  coupled  pair  of 
cogwheels,  carried  upon  a  frame  suspended  from  the  leading 
and  driving  coupled  axles.  The  connecting  rods  of  the 
inside  engine  are  connected  to  projections  of  the  coupling 
rods  of  the  rack  gear,  and  not  directly  to  the  crank  pins, 
a  method  necessitated  by  the  restricted  width  available 
between  the  tyres.  The  rack  axle  bearings  are  adjustable 
vertically,  so  as  to  compensate  for  the  wear  of  the  adhesion- 
wheel  tyres,  and  for  this  reason  also  the  teeth  are  of 
involute  form,  so  as  to  ensure  correct  action  between 
adjustments.  The  cranks  are  of  the  disc  type,  having 
triangular  circumferential  grooves,  in  which  the  cast-iron 
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Limited,  of  Newton-le-Willows,  Lancashire,  and  which  are 
primarily  designed  for  assisting  the  heavy  corridor  express 
trains  over  a  1  in  20  gradient,  encountered  between 
Waterval  Onder  and  AVaterval  Boven,  on  the  Pretoria  and 
Laurence-Marques  section  of  the  Central  South  African 
Railway  system.  These  locomotives  have  a  weight,  in 
working  order,  of  no  less  than  84 J  tons,  and  are  the 
heaviest  and  most  powerful  rack  engines  ever  built.   It  was 


blocks  of  a  hand-power  band  brake  work.  The  teeth  of  the 
rack-driving  wheels  are  cut  from  steel  rings,  and  driven 
through  spring  keys  from  the  axles,  so  as  to  compensate 
for  slight  irregularities  in  the  pitch  of  the  rack.  The  main 
frames  of  the  engine  are  outside  the  wheels,  and  are  of 
steel  plate  1^  in.  in  thickness.  The  valve  motion  is  Joy's, 
and  that  of  each  engine  is  separately  reversed  by  its  own 
I    screw  gear.    There  are  also  two  independent  regulators. 
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The  steam  ports  axe  16  in.  by  l|in.  wide,  and  the  exhaust 
ports  2|  in.  by  16  in.  The  barrel  of  the  boiler  is  12  ft.  10  J  in. 
long,  and  has  an  outside  diameter  of  5  ft.  lj|  in.,  the  firebox 
outside,  sheet  being  10  ft.  0'/M.  in.  long  by  5  ft.  4  in.  by 
4  ft.  3  in.  wide,  with  inside  copper  box  8  ft.  10l3/,6  in.  by 
3  ft.  1 1  §  in.  by  3  ft.  6|  in.,  with  a  height  of  4  ft.  7  in.  There 
are  218  tubes  of  2  in.  diameter  and  a  length  of  12  ft.  7  in. 
between  the  tube  plates.  The  dimensions  give  a  heating 
surface  for  tubes  of  1433  98  square  feet,  firebox  14185 
square  feet,  making  a  total  of  1576'83  square  feet,  the  fire- 
grate area  being  317  square  feet.  The  bogie  wheels  are 
2  ft.  6  in.  diameter,  the  coupled  driving  wheels  3  ft.  6^  in., 
and  the  rack  on  pitch  circle  3  ft.  0$  in.  There  are  no 
fewer  than  five  distinct  brakes  :  (1)  The  steam  brake  on 
all  coupled  wheels,  and  on  both  bogies  ;  (2)  the  hand  brake 
on  the  coupled  wheels  ;  (3)  hand-worked  band  brake  on 
the  crank  discs  of  the  rack  engine;  (4)  the  le  Chatelier 
counter-pressure  brake  on  the  pistons  of  the  adhesion 
engines ;  and  (5)  the  counter-pressure  air  brake  on  the 
pistons  of  the  rack  engine.  The  equipment  of  this  last- 
named  brake  consists  of  a  valve  in  the  base  of  the  blast 
pipe,  which  isolates  the  cylinders  from  the  smokebox  and 
prevents  the  entrance  of  hot  gases  and  cinders  when  trie 
motion  is  reversed,  whilst,  by  means  of  a  pair  of  non-return 
valves,  air  is  drawn  from  outside  the  smokebox  into  the 
exhaust  ports,  and  thence  compressed  into  the  steam  pipe. 
There  is  also  a  graduating  discharge  valve,  through  which 
the  compressed  air  is  allowed  to  escape  into  the  atmosphere 
through  a  silencer  carried  on  the  chimney,  and  a  small 
water  jet  delivers  a  cold  spray  into  the  exhaust  space, 
which  serves  to  take  up  the  heat  of  compression  and  prevent 
overheating  of  the  cylinders.  The  boiler  is  built  of  mild 
steel  plates  with  a  copper  firebox,  and  is  worked  at  200  lb. 
per  square  inch.  Two  injectors  and  two  feed  pumps  are 
fitted,  and  the  tanks  can  be  rapidly  emptied  after  each 
trip  by  means  of  a  large  discharge  valve.  The  condensing 
gear  is  arranged  to  circulate  the  water  on  the  side  tanks, 
and  is  practically  silent  in  working.  The  water-carrying 
capacity  of  the  tanks  is  1,100'  gallons,  and  there  is  coal 
space  for  2  J  tons.  The  tractive  force,  80  per  cent — adhesive 
engine  22,0851b.,  rack  engine  25,636  1b. — gives  a  total  of 
47,721  lb.  In  addition  to  the  engine  brakes,  these  rack 
and  adhesion  engines  are  equipped  with  a  combination 
ejector  and  pipes  for  working  the  vacuum  brakes  of  the 
train  when  required.  As  many  of  the  parts  as  possible 
have  been  designed  so  as  to  duplicate  with  those  of  the 
other  types  of  powerful  locomotives  which  have,  within 
the  past  two  or  three  years,  been  designed  and  built  for 
the  Central  South  African  Railway  system. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  March  9th, 
1905 :— 

Cardiff. — First  class  :  A.  P.  Lewis,  P>.  J.  Sammels.  Second  class  : 
J.  E.  Wilson,  W.  Rees,  J.  A.  E.  W.  Houston.  A.  S.  Mallam,  H.  I. 
Jenkins,  A.  Cambridge. 

Falmouth. — Second  class :  R.  H.  C.  Clemo. 

Glasgow. — First  class :  P.  J.  Cherry.  J.  Rvrie,  A.  C.  Weir,  W. 
O'Hara.  Second  class  :  W.  H.  Watson,  J.  B.  Sibbald,  Donald  Camp- 
hell,  J.  Murray,  R.  Downie,  R.  S.  Sloane. 

Leith. — Second  class  :  R.  Whyte. 

Liverpool. — First  class  ;  J.  Keig,  S.  Cannan,  C.  J.  Webster,  J.  H. 
Hineston,  T.  Russell.  Second  class:  R.  A.  Adam,  G.  Brown,  S.  G. 
Gordon,  W.  Hughes,  R.  0.  Lazarus,  R.  N.  Neish,  E.  W.  Philips,  A.  G. 
Ramage,  R.  F.  Sutcliffe. 

London. — First  class:  A.  J.  Goodall,  A.  E.  Bennett.  Second  class: 
R.  McCallum,  H.  H.  McNiven,  F.  S.  Marwood,  P.  W.  Powell,  E.  A. 
StockwelL 

North  Shields. — First  class :  A.  Wilson,  D.  W.  Sloper.  Second 
class  :  G.  S.  Mackenzie,  E.  Clarke,  G.  Lumsden,  H.  S.  Spittle,  R.  G. 
Ad  cock. 

Southampton—  Second  class:  C.  P.  Reade,  A.  J.  Wheeler,  H.  F. 
Lowson,  C.  A  Tavlor. 


THE    NEWMAN   VARIABLE   SPEED  GEAR. 


Although  devices  for  producing  a  change  of  speed  from 
that  part  of  a  machine  which  is  driven  at  a  constant  speed 
to  another  part  where  a  different  speed  is  required  are 
necessary  for  almost  every  class  of  machinery,  it  is  only 
since  the  advent  of  automobiles  that  the  need  of  a  variable- 
speed  gear  has  been  seriously  taken  up.  The  usual  types 
of  change-speed  gearing  fitted  both  to  machine  tools  and 
motor  cars  only  give  a  limited  number  of  speeds.  In  the 
case  of  machine  tools  this  is  not  so  great  a  disadvantage 
as  in  the  latter,  but  in  both  cases  the  shock  or  jar  in 
changing  from  one  speed  to  another  is  dangerous  to  other 
parts  of  the  machine,  and  causes  excessive  wear  and  often 
breakage  of  the  gear  teeth.  A  variable  gear  in  which  the 
speed  can  be  gradually  changed  from  zero  to  full  speed 


Fig.  1. 


has  long  been  sought  after  for  all  classes  of  machinery, 
and  one  of  the  best  known  is  the  Newman  variable-speed 
gear,  which  we  are  now  enabled,  through  the  courtesy  of 
Messrs.  Johnson  and  Phillips,  .of  Old  Charlton,  Kent,  the 
sole  licensees  for  the  United  Kingdom,  to  describe  and 
illustrate. 

Fig.  1  gives  a  general  view  of  the  mechanism,  and  Fig.  2 
is  a  diagram  showing  the  principle  of  construction.  On  the 
end  of  the  constant-speed  shaft  a  crank  or  eccentric  of 
variable  throw  is  fixed.  The  throw  of  this  eccentric  can 
be  varied  at  will  by  suitable  mechanism.  The  centre  of 
this  eccentric  is  shown  by  the  small  circle  at  A,  and  when 
the  constant-speed  shaft  is  in  rotation,  the  point  A  revolves 
in  the  dotted  circle  shown  passing  through  A.  Connected 
to  the  variable  eccentric  A  are  four  arms  or  connecting 
rods,  whose  centre  lines  are  shown  by  the  lines  B,,  B2,  B3, 
B4,  which  are  connected  at  their  outer  ends  to  studs  C,  C2, 
C3,  C„,  each  stud  being  fixed  in  the  clutches  D,,  D2,  D3,  D4. 
These  clutches  are  of  the  roller  type ;  -i.e.,  they  drive  in 
only  one  direction,  and  release  when  turned  in  the  opposite 
direction.  Each  clutch  D,,  D2,  D3,  D4,  turns  on  a  stud  or 
pin  E,,  E2,  E3,  E4,  which  is  fixed  into  the  back  of  the  casing 
surrounding  the  gearing.  The  clutches  are  surrounded  by 
rings  F,,  F2,  F3,  F4,  having  gear  teeth  formed  on  them. 
These  four  gear  rings  all  gear  with  one  common  pinion 
G  in  the  centre,  this  pinion  being  fixed  on  the  end  of  the 
variable-speed  shaft.  It  must  be  understood  that  the 
eccentric  A  is  not  directly  connected  in  any  way  to  the 
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pinion  G,  the  constant-speed  shaft  being  supposed  to  stand 
up  out  of  the  plane  of  the  diagram,  as  shown  in  fig.  1,  and 
there  being  a  space  between  the  eccentric  A  and  the  pinion 
G.  Now,  if  the  eccentric  is  supposed  to  revolve,  it  will  be 
seen  that  the  clutches  are  moved  backwards  and  forwards 
at  each  revolution  of  the  eccentric  through  an  angle  depend- 
ing on  the  throw  of  the  eccentric.  The  greater  the  throw 
of  the  eccentric,  the  greater  will  be  the  angle,  while  if  the 
throw  is  reduced  to  zero — i.e.,  if  the  centre  of  the  eccentric 
is  made  to  coincide  with  the  centre  of  the  constant-speed 
shaft — the  clutches  will  be  at  rest.  As  each  clutch  moves 
backwards  and  forwards  it  drives  its  gear  ring  through  a 
certain  distance  and  then  releases ;  but  it  must  be  observed 
that  before  it  has  released,  the  next  clutch  has  taken  up  the 
driving,  and  that  therefore  the  motion  of  the  pinion  and 
variable-speed  shaft  is  continuous,  and  its  speed  depends 
on  the  angle  through  which  the  clutch  oscillates,  this  angle 
being  controlled  by  the  throw  of  the  eccentric.  With  zero 
throw  the  variable-speed  shaft  is  at  rest,  but  begins  to  move 
as  soon  as  the  eccentric  is  given  a  slight  throw,  and  attains 
a  maximum  speed  with  the  maximum  throw  of  the  eccentric. 

Different  methods  are  used  for  varying  and  controlling 
the  throw  of  the  crank  or  eccentric,  depending  on  the 
purpose  for  which  the  gearing  is  intended  to  be  used. 

The  motion  of  the  cranks  or  eccentric  is  even,  thus 
ensuring  smooth  running-  of  the  mechanism. 

The  clutches  being  a  vital  part  of  the  apparatus, 
considerable  care  has  been  exercised  in  their  design  and 
construction,  so  that  they  are  considered  satisfactory  and 
the  wear  inappreciable.  To  illustrate  this  we  may  mention 
that  a  motor  car,  weighing,  with  passengers,  about  1 J  tons, 
has  been  driven  2,000  miles  by  clutch  rings,  which  still  had 


the  tool  marks  left  on  the  gripping  surfaces.  The  unpleasant 
jarring  and  damage  to  the  teeth,  which  is  so  objectionable 
on  motor  cars,  cannot  occur  with  this  arrangement,  as  the 
gear  teeth  are  always  in  mesh. 

The  efficiency  of  this  gear  has  been  proved  to  be  over 
DO  per  cent,  although  at  first  sight  it  would  appear  that 
a  large  amount  of  power  must  be  lost  in  internal  friction. 
The  reason  of  the  high  efficiency  may  be  seen  as  follows  : 
If  the  mechanism  be  considered  in  any  given  position,  such 
as  that  shown  in  fig.  2,  it  will  be  found  that  one  clutch  is 
driving  and  the  other  three  are  overrunning  or  "  free- 
wheeling"— i.e.,  the  power  is  being  transmitted  from  the 
variable  crank  or  eccentric  A,  through  the  connecting  rod 
B,,  to  the  stud  on  clutch  D,,  which  is  driving  the  gear 
wheel  F,,  which  in  its  turn  drives  the  pinion  G.  The  clutch 
is  in  this  case  locked  with  the  gear  ring,  and  therefore  there 
is  no  power  lost  in  the  clutch  itself. 


The  applications  of  this  gear  are  numerous,  among?t  the 
most  important  being  to  motor  cars,  machine  tools,  textile 
machinery,  electric  motors,  etc.  The  two  principal 
advantages  in  connection  with  its  application  to  motor  cars 
is  its  complete  range  of  speed  and  the  perfect  ease  with 
which  it  can  be  manipulated,  the  latter  being  done  direct 
by  a  hand  lever,  the  changes  of  speed  corresponding  to 
the  position  of 'the  lever.  Another  important  advantage  of 
this  gear  for  motor  cars  is  the  fact  that  it  is  self-locking 
in  one  direction,  and  that  therefore  the  car  can  be  stopped 
on  any  hill  without  applying  the  brakes,  and  without  any 
fear  of  its  running  backwards. 


SOME    NOTES   ON    PRIME    MOVERS  AND 
MODERN    POWER  GENERATION. 

On  the  23rd  February,  at  a  meeting  of  the  Leeds  Association 
o.  Engineers,  Mr.  J.  T.  Pullon  read  a  paper  on  this  subject. 
1  rime  movers,  he  said,  could  be  divided  into  two  classes,  electric 
engines ;  and  heat  engines;  but  the  former  were  impracticable, 
owing  to  the  cost  of  zinc  as  compared  with  coal.  The  latter 
had  during  the  last  twenty-five  years  obtained  a  great  extension 
ot  application  owing  to  the  use  of  electricity  for  power  supply 
lighting,  etc.  vrj> 

Alluding  to  windmills  and  waterwheels  as  heat  engines 
operating  from  the  sun,  he  remarked  that  the  turbine  had 
superseded  the  waterwheel,  and  for  high  falls  the  jet  or  impulse 
wheel  the  pressure  turbine,  the  efficiency  obtained  with  the 
atter  'being  80  per  cent.  In  North  America,  where  3,250  000 
horse  power  was  in  daily  use,  the  cost  was  estimated  at  £i  10s 
per  horse  power  per  annum  for  low  falls,  and  £2  for  high  falls 
the  working  expenses  being  about  half  those  of  steam  power  ' 

bteam  engines  were  the  most  important  of  our  prime  movers 
modern  improvements  being  not  so  much  in  the  engines  and 
boilers  as  in  the  numerous  auxiliaries.  At  the  Odessa  pumpino- 
stations  a,  380  horse  power  triple  obtained  a'  duty  of  158  716  000 
foot-pounds  per  1,000  1b.  of  steam;  and  a  3,000  indicated  horse 
power  triple  at  the  Leeds  Electric  Light  Station  used  only 
19  9  lb.  ot  steam  per  kilowatt  hour. 

Considerable  economy  in  boiler  feeding  was  effected  by 
Halpms  thermal-storage  vessels,  placed  above  the  boiler 
through  which  the  feed  is  passed.  Unwin's  test  gave  an 
economy  of  20  per  cent.  Mr.  Ivatt  had  recently  applied  one 
over  the  barrel  of  a  Great  Northern  locomotive.  With  colliery 
winding  engines  using  4  to  5  tons  of  steam  per  hour,  and 
rolling-mill  engines  using  20  tons,  M.  Eateau  had  effected  a 
great  saving  by  collecting  the  exhaust  steam  in  thermal  storage 
vessels  for  use  m  driving  low-pressure  steam  dynamos  and 
working  with  a  25  in.  or  26  in.  vacuum. 

Under  the  most  perfect  conditions,  not  barred  by  natural 
laws,  the  possible  return  in  power  from  the  heat  of  coal  was 
about  30  per  cent,  some  57  per  cent  being  lost  in  exhaust  steam 
and  22  per  cent  in  chimney  gases.  Of  the  30  per  cent  possible 
about  15  per  cent  had  been  obtained  with  the  best  plants,  so 
that  the  total  margin  was  to  reduce  the  fuel  by  one-half 
further  economy  lay  in  the  direction  of  superheating.  The 
thermo-dynamic  gam  was  only  a  small  one,  the  index  of  expan- 
sion of  superheated  steam  being  13,  as  against  103  for 
saturated  steam,  the  work  done  being  proportionately  less,  and 
heat  was  necessary  for  superheating.  The  economy  was  there- 
fore not  directly  due  to  superheating,  but  to  prevention  of  loss 
due  to  initial  condensation,  leakage,  etc.  The  maximum 
efficiency  of  boilers  reported  up  to  date  was  83  per  cent  but 
was  often  as  low  as  65  per  cent. 

Internal-combustion  engines  were  also  passed  under  review, 
Mr  Pullon  alluding  to  the  effect  of  Thwaite  gas  as  compared 
witii  other  gases  rich  in  hydrogen  in  giving  a  better  and  larger 
turning  moment  on  the  crankshaft  with  much  less  strain  and 
shock  on  the  bearings.  This  was  illustrated  by  three  combined 
diagrams.  A  400  horse  power  gas-cleaning  plant  would,  he  said, 
be  at  work  on  this  system  in  Leeds  in  a  few  weeks. 


The  activity  in  the  American  iron  trade  is  surpassing  all 
previous  records.  Recent  advices  indicate  that  the  production 
of  pig-iron  is  now  at  the  rate  of  about  22,000,500  tons  a  year, 
all  of  which  is  going  into  rapid  consumption.  Eight  months 
ago  the  production  was  at  the  rate  of  only  12,000,000  tons  per 
annum.  Furnaces  and  steel  mills  are  taxed  to  their  fullest 
capacity,  and  the  purchases  of  pig-iron  for  the  protection  of 
consumers  are  still  going  on  upon  an  active  scale.  These 
enormous  pur?hases  are  largely  for  the  railways  and  for  public 
works,  many  of  which  were  suspended  a  year  or  two  ago.  The 
certainty  that  iron  will  not  go  lower,  and  the  abatement  of 
labour  troubles,  coupled  with  the  general  business  recovery, 
explain  the  abnormal  activity. 
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ELECTRIC    LIFTING  MACHINERY.* 


The  demand  for  hand-power  lifting  machines,  and  for  self- 
contained  steam-operated  machines  provided  with  their  own 
boilers,  will  remain  whilst  we  have  no  other  means  for 
generating  electrical  energy  than  are  now  at  our  command. 
Hydraulic  lifting  machines  of  the  type  in  which  the  operating 
water  is  under  what  may  be  termed  an  artificially-imposed  head 
or  pressure- — -such  as  an  elevated  tank  or  loaded  ram  of  a 
hydraulic  accumulator — will,  in  my  judgment  ,  be  less  and  less 
called  for;  for,  taking-  everything  into  consideration,  it  would 
appear  that  there  are  now  very  few,  if  any,  cases  in  which  it 
can  be  maintained  that  a  hydraulic  system  of  power  distribu- 
tion for  a  groirp  of,  say,  dock  cranes,  is  so  advantageous  as  an 
electrical  system. 

The  Electric  Driving  Equipment  of  Overhead  Travelling 
Cranes. — In  early  electric  cranes  of  this  type  but  one  motor 
was  employed  for  the  three  motions  of  the  machine,  viz.,  lifting 
and  lowering  the  load,  lungitudinally  travelling  the  entire 
crane  with  or  without  suspended  load,  and  cross-traversing  or 
moving  the  load  along  the  crane  girders  or  bridge.  But  experi- 
ence has  shown  conclusively  that  a  more  satisfactory  working  is 
obtained  by  employing  a  motor  for  each  one  of  these  motions. 

Reduction  gear  has  always  to  "be  employed  between  the 
motor  and  the  part  to  be  driven.  For  the  lifting  motion, 
worm  gearing  is  frequently  used,  and  it  has  advantages  in  the 
way  of  simplicity  and  compactness.  In  some  machines  the 
worm  and  wormwheel  (or  screw  gear,  to  give  its  correct  name) 
also  serves  as  the  self-sustaining  device  for  holding  the  load 
stationary  in  mid-air  when  the  lifting  effort  is  removed;  but 
this  function  is  obtained  only  with  considerable  frictioual  loss. 
Spur  gearing,  with  teeth  machine-cut  in  solid  metal,  is,  in 
general,  more  satisfactory.  The  spur  wheel  on  barrel  shaft  is 
perforce  large  and  heavy,  and  it  rotates  slowly;  it  is  therefore 
a  common  practice  to  make  such  wheel  and  its  pinion  with 
machine-moulded  teeth,  whilst  employing  cut  gears  for  all 
the  other  gearing  employed  throughout  the  crane.  It  may 
also  be  noted  here  that  raw-hide  teeth  are  sometimes  used  for 
the  pinion  on  the  armature  shaft  of  a  crane  motor. 

Motor-. — The  following  observations  on  motors  apply  not  only 
to  overhead  cranes,  but,  in  the  main,  to  lifting  machines 
generally.  The  first  question  to  be  determined  is — given  the 
choice — Shall  the  electrical  energy  be  in  the  form  of  continuous 
current  or  alternate  current?  As  the  author's  own  views  on  this 
matter  coincide  with  those  expressed  in  a  very  concise  and 
able  manner  by  Mr.  A.  P.  Head,  M.I.C.E.,  at  the  Engineering 
Conference  held  in  London  in  1903,  he  cannot  do  better  than 
quote  the  words1  then  used.    Mr.  Head  said:  — 

"  The  most  suitable  form  of  electric  energy  is  continuous 
current  at  220  to  500  volts.  This  is  superior  to  alternating 
current  on  account  of  the  greater  starting-torque  and  accelera- 
tion given  by  the  former.  The  operations  of  a  crane  involve 
a  rapid  succession  of  startings  and  stoppings;  continuous 
running  occupied  an  unimportant  fraction  of  the  time,  and  loads 
are  very  variable.  Alternating-current  motors,  while  efficient 
at  full  loads,  can  have  a  strong  starting-torque  only  at  the 
expense  of  efficiency.  Continuous  current,  on  the  other  hand, 
admits  of  easier  regulation  of  motors,  is  cheaper  in  wiring, 
and  can  be  stored  in  batteries  to  equalise  a'  variable  load. 
Series-wound  motors,  which  automatically  run  faster  with 
lighter  loads,  should  be  used  if  they  are  coupled  permanently 
to  the  gearing.  They  should  withstand  100  per  cent  over- 
loading for  short  periods,  and  much  higher  loads  momentarily 
without  damage,  which  conditions  are  fulfilled  by  the  ordinary 
tramway  type.  Where  motors  run  continuously,  with  clutch 
connections  to  the  gearing,  they  should  be  shunt  wound. 

The  proper  speeds  for  a  crane  depend  on  the  purpose  for 
which  it  is  intended.  The  ideal  condition  is  rapid  acceleration, 
uniform  motion  at  high  speed,  and  quick  slowing  down.  Rapid 
acceleration  can  be  obtained  by  employing  series-wound  motors, 
if  permanently  coupled;  or  by  the  inertia  of  a  continuously- 
running  motor,  if  working  through  clutches." 

On  the  question  of  voltage  for  electric  overhead  travelling 
cranes,  a  well-known  American  firm  of  large  experience  thus 
express  themselves:  — 

"  Two  hundred  and  forty  to  250  volts  at  the  generator,  with 
not  less  than  220  volts  at  the  motors,  has  become  practically 
the  standard  for  crane  service.  The  expense  of  conductors  of 
suitable  size  to  economically  carry  the  necessary  current  is 
not  excessive,  and  the  tendency  to  establish  grounds  and  short 
circuits  at  the  various  connections  and  insulation,  hecause  of 
excessive  dust  and  moisture,  is  very  much  less  than  where 
higher  voltage  is  used.  The  use  of  110  volts  for  cranes  of 
small  size  is  not  seriously  objectionable,  but  the  use  of  500  or 
GOO  volts,  especially  in  foundries  and  steel  plants  where  dust, 
moisture,  and  metallic  oxides  soon  cover  many  parts  of  the 
crane,  calls  for  constant  care  and  cleaning  to  avoid  grounds." 


"  Abstract  of  a  paper  raid  before  the  Birmingham  and  District  Electric  Club 
on  March  11,  by  Mr.  Ed.  C.  K.  Marks,  A  M.I.C.E.,  M.I.M.E. 


On  the  general  question  of  direct  versus  alternating  ciu'rent, 
it  may  here  be  observed  that  for  motor  work  the  periodicity 
of  an  alternating  current  most  suitable  and  desirable  is  con- 
siderably lower  than  the  minimum  required  for  satisfactory 
electric  lighting.  For  the  latter  purpose  a  lower  periodicity 
than  40  cycles  per  second  is  generally  considered  inadmissible, 
wheieas  for  motors  a  periodicity  not  exceeding  25  is1  preferred. 
This  is  an  important  point  for  consideration  where  it  is 
proposed  to  make  one  generator  serve  both  for  lighting  and 
power. 

The  important  advantage  of  the  direct -current  over  the  poly- 
phase in  the  operation  of  crane  motors  is  the  facility  afforded 
for  speed  variation. 

Motors  for  Passenger  and  like  Lifts  or  Elevators. — The  motor 
now  generally  employed  for  this  work  is  of  the  shunt-wound 
type,  to  give  self-regulating  of  speed,  but  with  about  10  per 
cent  of  series  winding  to  ensure  a  powerful  torque  at  starting. 
A  comparatively  small  motor  can  be  employed — and  this  is 
generally  true  in  most  lifting  machines,  of  whatever  class — 
for  the  maximum  load  is  of  short  duration  and  the  motor  has 
frequent  periods  of  rest. 

Brakes. — The  brake  equipment  of  a  crane  presents  greater 
difficulties  than  the  lifting  equipment.  If  the  brake  does  not 
properly  take  care  of  or  control  the  load  after  the  lifting  effort 
ceases,  disaster  follows.  As  an  American  writer  has  well  put  it  : 
"  There  is  no  trouble  in  getting  the  load  to  go  up,  as  this  is 
ouly  a  matter  of  gearing  aud  power.  The  real  test  of  fitness 
comes  when  the  load  has  to  go  down,  and  go  with  some  show 
of  regard  for  the  proper  landing-place."  In  a  well-designed 
crane  fully  25  per  cent  of  the  work  represented  by  the  load 
descending  under  brake  control  is  converted  into  heat.  Such 
heat  generated  at  the  brake  must  he  thrown  off  fast  enough 
to  prevent  an  excessive  rise  in  temperature,  such  as  would 
damage  the  friction  surfaces,  or,  what  is  far  worse,  set  up 
internal  stresses  likely  to  produce  fracture.  A  sudden  fracture 
in  a  rapidly-revolving  brake  wheel  may  result  in  consequences 
akin  to  those  of  a  hoiler  explosion. 

A  very  general  form  of  brake  for  electric  cranes  and  electric 
machinery  of  all  kinds  in  which  the  load  is  both  raised  and 
lowered  by  the  motor,  comprises  a  strap,  blocks,  or  some 
similar  friction-producing  elements  applied  to  a  brake  wheel 
by  a  weighted  or  spring  lever,  and  taken  off  by  a  solenoid  or 
electro-magnet  in  series  with  the  motor.  It  forms  an  extremely 
compact  and  reliable  form  of  brake.  A  solenoid  and  magnet 
of  small  dimensions  will  give  a  pull  of  several  hundreds  of 
pounds  in  intensity.  Such  an  electro-magnetic  brake  serves  not 
only  to  prevent  the  load  from  accidental  running  down,  but 
also  to  stop  the  motor  quickly.  When  the  current  is  switched 
on  to  the  motor  the  electro-magnet  is  energised,  and  raises 
the  weighted  or  spring  lever  or  levers,  thus  rendering  the 
brake  inoperative  at  the  moment  when  hoisting  or  lowering 
commences,  and  during  its  continuance.  On  switching  off  the 
current  from  the  motor  the  brake  automatically  drops  into 
action.  If  from  any  cause  during  hoisting  or  lowering  opera- 
tions the  current  should  fail,  the  brake  is.  instantly  set  free  to 
take  care  of  or  sustain  the  load.  An  additional  mechanical 
brake  is  frequently  provided,  or  the  electro-magnetic  brake 
lever  or  equivalent  part  is  arranged  so  that  the  operative  may 
apply  additional  brake  effort  to  prevent  the  load  descending 
fast  enough  to  drive  the  motor. 

In  the  best  American  practice,  in  overhead  travelling  cranes 
there  is,  in  addition  to  the  electro-magnetic  or  motor  brake, 
what  is  termed  the  main  brake  or  the  load  brake.  Such  load 
brake  is  of  the  frictioual  self-sustaining  type,  inoperative 
during  the  lifting  of  the  load.  The  total  resistance  set  up  by 
the  load  between  the  sliding  frictional  surfaces  of  the  brake 
is  rather  greater  than  the  load  itself  can  overcome,  and  thus 
a  little  work  is  required  from  a  reverse  running  of  the  hoisting 
motor  to  enable  the  load  to  descend. 

Electro-magnetic  brakes  are  sometimes  employed  with  the 
motors  or  gears  of  the  longitudinal-travelling  and  cross- 
traversing  motions  of  an  overhead  crane.  Foot  brakes  are  also 
employed.  For  moderate  speeds  and  a  careful  operator  such 
brakes  should  not  be  necessary,  but  they  are  of  material  assist- 
ance in  ensuing  complete  control  of  quick-running  machines. 

In  electric  jib  cranes,  such  as  are  used  on  wharves,  in  place 
of  hydraulic  cranes,  and  for  other  services,  some  makers  arrange 
to  disconnect  the  hoisting  drum  or  barrel  from  the  motor  and 
lower  the  load  by  brake,  quite  independently  of  the  motor ; 
there  is  then  no  need  to  reverse  the  motor.  It  is  urged  by 
those  who  favour  this  system  that  in  cranes  with  barrels  always 
in  gear  with  a  reversible  motor  there  is  a  danger,  unless  care 
is  taken  in  checking  the  speed  of  motor,  that  the  momentum 
of  the  revolving  armature  may  cause  the  chain  to  be  over- 
wound on  the  pulley  at  jib  head,  with  the  possibility  of  lifting 
the.  jib  itself  and  bending  tie  rods.  They  claim  that  with  a 
clutch  connection  enabling  the  barrel  to  be  released  from  the 
motor  and  to  rotate  free  or  idly  on  its  supporting  shaft, 
the  motor  can  be  allowed  to  run  on  whilst  the  slowly-moving 
barrel  is  arrested,  and  lowering  can  be  commenced  if  desired 
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considerably  before  the  motor  is  brought  to  rest.  For  certain 
services  such  a  system  is  doubtless  advantageous;  but  rapidity 
in  lifting  and  lowering  loads  of  2  to  4  tons,  thus  rendered 
possible  in  jib  cranes  for  dock  and  like  services,  appears  not 
to  be  possible  without  some  sacrifice  of  safety  and  steady 
working  in  overhead  travelling  cranes  and  other  machines  for 
dealing  with  heavier  loads.  * 

Electric  Lifts  or  Elevator*. — We  have  already  considered  the 
type  of  motor  for  this  service.  The  gearing  between  motor 
and  winding  drum  or  barrel  usually  consists  of  a  hardened  steel 
worm  working  into  a  wheel  provided  with  a  phosphor-bronze 
rim  having  teeth  machine  cut  from  the  solid  metal.  The  thrust 
is  taken  on  a  ball-thrust  bearing.  The  brake,  of  the  electro- 
magnet type,  such  as  we  have  previously  considered,  is  arranged 
ou  the  shaft  which  directly  connects  the  motor  with  worm. 
The  speed  controller  is  automatic  in  action;  the  resistance 
cannot  be  cut  out  of  circuit  unless  the  car  starts;  the  rate 
of  cut-out  is  beyond  the  attendant's  control.  The  resistance  is 
instantaneously  and  automatically  replaced  in  armature  circuit 
in  the  event  of  failure  of  current  from  any  cause.  The  reversing 
switch  of  the  tramway  controller  type  opens  the  main  circuit 
at  several  points  simultaneously  to  prevent  destructive  sparking. 
The  switch  can  be  actuated  either  by  a  hand  rope  or  by  solenoids 
having  their  circuits  controlled  from  the  car. 

The  use  or  control  of  a  lift  or  elevator  is  much  simrjlified  by 
what  is  known  as  the  push-button  system;  the  pressing  of  a 
button  at  any  floor  sets  the  car  in  motion  and  causes  it  to  stop 
at  that  floor,  whilst  the  pressing  of  one  of  a  series  of  buttons 
in  the  car  is  also  all  that  the  attendant  or  user  has  to  do  to  cause 
it  to  travel  to  and  stop  at  any  floor  served  by  the  lift. 

Comparing  electric  lifts  with  hydraulic  lifts,  it  is  found  that 
though  the  first  cost  of  an  electric  lift  is  about  50  per  cent 
more  than  the  hydraulic,  the  cost  of  current  will  be  but  50 
per  cent  of  the  cost  of  water  in  a  machine  worked  from  a 
hydraulic  power  main.  The  saving  thus  effected  will  generally 
refund  the  extra  first  cost  of  the-  lift  within  four  years. 

Recorded  Efficiencies  of  Electric  Lifting  Machine*.  — -  On 
account,  perhaps,  of  the  youth  of  the  industry,  there  are  but 
few  particulars  available  concerning  the  efficiencies  obtained 
with  electric  lifting  machines;  but  efficiencies  of  73  per  cent 
for  a  3-ton  electric  jib  crane,  63  per  cent  for  a  50-ton  travelling 
crane  with  a  load  of  300  tons,  and  63  per  cent  for  a  25-tou 
travelling  crane  have  been  obtained. 

With  regard  to  electric  passenger  lifts  or  elevators.  In  a 
test  made  by  Messrs.  Holt  and  Willetts  with  such  a  machine  of 
their  manufacture  they  found  that  they  could  make  35  complete 
trips,  up  and  down,  with  full  load,  for  one  unit.  One  Board 
of  Trade  unit  represents  2,640,000  foot-pounds,  or  mechanical 
work  units,  and  to  raise  7  cwt.  to  a  height  of  50  ft.  35  times  is 
to  perform  1,372,000  foot-pounds  of  work.  It  follows  that  the 
ratio  of  net  work  done  to  energy  supplied  to  the  motor  is 
'52,  or  52  per  cent. 

As  indicating  the  high  efficiency  obtained  when  cut  gearing 
is  used  in  lifting  machinery,  an  interesting  test,  or  series  of 
tests,  by  Mr.  Arnold  G.  Hansard,  B.A.,  on  an  electric,  winch 
fo? .hauling  piu^oses  was  recorded  in  a  recent  issue  of  the 
Electrician.  The  motor,  operated  by  a  500-volt  direct-current, 
transmitted  to  winding  drum  through  double-reduction  spur 
gearing  of  steel,  and  with  cut  teeth.  Speed  reduction  is  from 
600  revolutions  per  minute  (speed  of  motor)  to  24'6  revolutions 
(speed  of  drums),  the  ratio  of  the  respective  gears  being  16 
to  83  and  17  to  80.  Eesults  obtained  from  tests :  Combined 
efficiency  (power  at  brakes  -=-  electric  power  delivered  to  motor), 
85  per  cent  at  if  load.  The  writer  adds  that  he  would  have 
been  inclined  to  doubt  the  figure  as  being  too  good  had  not 
every  precaution  been  taken  to  eliminate  errors.  The  figures 
for  full  load  and  half-load  were  84'6  and  83'1  respectively. 
The  efficiency  of  the  motor  is  given  as  not  less  than  90"5 
per  cent. 

Worm  gearing  of  indifferent  make  is  undoubtedly  very 
inefficient;  but,  with  good  design  and  high-class  work,  some 
surprisingly  good  efficiencies  have  been  obtained.  Ninety  per 
cent  has  been  frequently  given,  and  in  one  case  recorded  in 
the  Proceedings  of  the  Institution  of  Civil  Engineers  the  figure 
named  was  97'5  per  cent,  representing-  a  coefficient  of  friction 
between  the  teeth  as  low  as  0  01. 


Steam  Tuhbine  Plant  in  Klondike.— The  Westinghouse 
Companies  have  just  received  an  order  from  the  Canadian 
Klondike  Mining  Company  for  the  equipment  of  a  power  house 
for  the  electrical  operation  of  gold-dredging  boats  on  the 
Alaskan  rivers.  A  400-kilowatt  turbo-generator  will  be  driven 
by  a  600  horse  power  Westinghouse-Parsons  steam  turbine.  On 
the  dredge  boats  will  be  installed  induction  motors  aggregating 
a  total  of  about  500  horse  power,  and  varying  in  size  from  7.V 
to  100  horse  power.  The  fact  that  the  mining  company  is 
willing  to  install  a  plant  of  this  nature  far  from  the  manu- 
factory and  possible  repair*  shows  the  confidence  some  engineers 
now  place  in  this  type  of  unit. 


MECHANICAL    CONSTRUCTION    OF  STEAM 
TURBINES  AND  TURBO-GENERATORS.* 

By  W.  J.  A.  London,  A.I.E.E.,  A.M.I.Mech.E. 

The  design  and  successful  operation  of  steam  turbines  has 
opened  up  a  wide  field  for  research.  Difficulties  crop  up  in 
the  mechanical  construction  of  steam  turbines  and  their 
generators  unknown  in  any  other  field  of  engineering,  and 
those  having  experience  in  this  branch  of  the  profession  have, 
up  to  the  present,  been  very  reluctant  to  publish  their  difficulties 
or  let  the  world  profit  by  their  experience. 

The  steam  turbine  has  during  the  last  two  or  three  years 
come  into  such  prominence,  threatening  as  it  does  revolution 
in  the  steam  engine  world,  that  engineers  and  scientists  have 
realised  the  importance  of  fathoming  an  understanding  as 
much  as  possible  about  the  various  laws  governing  its  action. 
In  consequence  numerous  treatises  have  been  published  by  some 
of  the  world's  ablest  professors  on  the  theory  and  action  of 
stcanii  in  the  steam  turbine,  and  on  other  theoretical  considera- 
tions connected  with  their  design,  but  they  do  not  mention  the 
mechanical  difficulties  met  with  in  the  design  and  successful 
operation  of  these  machines. 

The  early  types  of  steam  turbines  ran  at  enormously  high 
speeds  of  revolution,  and  Messrs.  Parsons  and  De  Laval  appre- 
ciated the  fact  that  special  construction  of  the  shaft  bearings, 
etc.,  .was    necessary  to  ensure  smooth   running    under  these 
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conditions.  Dr.  Laval  devised  the  well-known  flexible  shaft, 
which  design  to  this  day  is  doing  good  work.  Mr.  Parsons,  on 
the  other  hand,  conducted  experiments  with  shafts  running 
up  to  a  speed  of  40,000  revolutions  per  minute,  and  arrived  at 
a  somewhat  similar  solution  to  Dr.  Laval,  with  the  exception 
that  the  bearings  were  made  flexible  to  follow  the  whipping 
of  the  shaft. 

Steam  turbines  are  now  constructed  with  vertical  and  hori- 
zontal shafts,  and  a  comparison  of  the  advantages  and 
disadvantages  of  these  respective  types  is  interesting  when 
studying  turbo-generator  design  from  a  general  engineering 
standpoint.  The  vertical  turbine  naturally  appeals  to  the 
engineer  at  first  sight  as  being  the  most  suitable  for  high 
speeds,  there  being  no  sagging  in  the  shafts.  The  further 
claim  is  made  for  the  vertical  engine  that  it  takes  up  less  floor 
space  than  does  the  horizontal  design,  this  saving  meaning  a 
lower  cost  of  foundations  and  smaller  engine  room.  Against 
the  advantages  set  forth  above  of  fchfl  vertical  machine  we  must 
put  the  following  disadvantages:  General  inaccessibility,  and 
the  difficulty  met  with  and  time  necessary  for  the  withdrawing 
of,  say,  the  turbine  spindle,  to  attend  to  any  repairs  that  may 
bo  necessary.  The  footstep  bearing  necessary  to  support  such 
a  rapidly  revolving  heavy  shaft  calls  for  an  exceptional  design, 
for  should  the  supporting  fluid  give  out  considerably  more 
damage  would  be  done  than  in  the  case  of  a  similar  accident 
to  a  water  turbine.  Auxliary  machinery  is  necessary  for  the 
supply  of  this  supporting  fluid,  and  also  a  relay  connected  to 
an  emergency  pump  should  an  accident  happen  to  the  first  one. 
A  further  disadvantage  of  the  vertical  type  compared  with  the 
horizontal  is  the  fact  that  the  heat  radiated  from  the  turbine 
cylinder  rises  up  and  heats  the  generator.  The  stuffing  box 
between  the.  turbine  and  the  generator  must  also  be  absolutely 
steam  tight  to  prevent  the  possibility  of  any  vapour  rising  into 
the  generator. 

It  is  often  put  forward  that  steam  turbines  require  little 
provision  in  the  way  of  foundations,  and  that  the  machine  can 
be  placed  on  the  floor,  provided  such  floor  be  strong  enough 

*  Abstract  of  u  paper  read  before  the  Manchester  Section  cf  the  Institute  of 
Electrical  Engineers,  on  Feb.  28,  1905. 
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to  take  the  dead  weight.,  and  work  perfectly  satisfactorily. 
Where  the  foundations  are  at  all  elastic,  vibrations  will  be 
sometimes1  set  up  in  them,  causing  a  certain  amount  of  incon- 
venience to  inmates  of  private  houses.  The  spindle  being 
slightly  out  of  balance  may  set  up  vibrations  in  the  turbine 
itself  and  be  transmitted  through  the  bedplate  to  the 
foundations.  These  vibrations  can,  however,  if  not  too  severe, 
be  damped  out  in  the  majority  of  cases  by  insulating  the  bed- 
plate of  the  machine  from  the  floor  by  a  layer  of  wood,  felt, 
or  lead,  or  by  a  combination  of  all  three.  It  sometimes  happens, 
however,  that  when  the  vibrations  are  stamped  out  entirely 
in  the  vicinity  of  the  machine,  they  can  be  felt  in  some 
struetiiral  steel  work  some  distance  away.  It  is  then  most 
probably  due  to  some  harmonic  action,  and  can  be  generally 


Fig.  2. 


eliminated  liy  slightly  altering  the  speed  of  (he  machine  or 
interrupting  the  wave  of  vibration  in  the  girder  or  other 
structure  that  is  giving  the  trouble. 

For  large  machines  of,  say,  1,000  kilowatts  and  upwards, 
running  at  speeds  of  1,500  revolutions  per  minute  and  under, 
it  has  been  found  possible  to  balance  the  rotating  elements 
much  more  accurately,  and  in  consequence  of  the  little  vibration 
that-  is  likely  to  arise  it  is  preferable  to  build  the  bedplate 
right  into  the  foundations;  for  large  machines  this  undoubtedly 
makes  the  better  arrangement. 

Foundations,  where  possible,  should  be  of  some  moderately 
unelastic  body,  such  as  concrete,  or  brick  and  cement,  and 
should  extend  the  whole  length  of  the  turbine  bedplate.  All 
condensers  and  auxiliary  apparatus  can  be  placed  under  the 
turbine,  and  every  part  of  the  plant  is  easily  accessible.  Steel 
or  iron  constructions  in  foundations  are  not  to  be  recommended, 
as  they  invite  the  trouble  mentioned  above  in  connection  with 
the  smaller  machines. 

The  general  principles  governing  the  action  of  modern  steam 
turbines  are  well  known.  They  may  be  divided  into  two 
classes : — ■ 

(1)  Pure  impulse  or  action  (simple  and  compound). 
Examples :  — ■ 

Simple — De  Laval  and  early  form  of  Stumpf. 
Compound — Rateau,  Zoelly,  Hamilton-Halzworth,  later 
Stumpf  and  Curtis. 

(2)  Combined  action  and  reaction  turbines. 
Examples :  — 

Parsons  and  Westinghouse. 

In  Class  1  the  whole  of  the  expansion  of  the  steam  takes 
place  in  the  nozzles  or  stationary  elements,  the  velocity 
resulting  therefrom  being  absorbed  in  the  rotating  wheels  in 
the  form  of  kinetic  energy. 

In  the  De  Laval  the  whole  of  the  expansion  takes  place  at 
one  time;  in  the  compound-impulse  type  the  expansion  takes 
place  in  two  or  more  stages  of  the  stationary  elements,  but 


Fig.  3.  Fig.  4 


no  expansion  is  supposed  to  take  place  in  the  rotating  buckets, 
so  that  there  is  no  difference  of  pressure  on  the  two  sides  of 
the  rotating  wheel;   this  point  is  important. 

In  Class  2  expansion  takes  place  in  the  revolving  wheels  as 
well  as  in  the  stationary  elements,  so  that  a   difference  of 


pressure  exists  between  the  two  sides  of  the  rotating  buckets; 
this  pressure  must  be  balanced,  and,  further,  there  is  a  tendency 
for  the  steam  to  leak  across  the  top  of  the  rotating  blades, 
which  does  not  exist  in  the  action  type;  this  point  is  of  great 
importance  in  the  consideration  of  the  design  of  the  Parsons 
and  Westinghnuse  turbines. 

Returning  to  the  simple  De  Laval  turbine,  the  fundamental 
principles,  as  pointed  out  above,  necessitate  enormously  high 
peripheral  speeds  to  attain  anything  like  reasonable  efficiency. 
— For  example,  steam  at  an  initial  pressure  of  1601b.  per  square 
inch  expanding  in  a  nozzle  to  a  vacuum  of  28  in.,  the  velocity 
of  efflux  (V  g)  will  be  4,034  ft.  per  second. 

It  is  well  known  that  the  velocity  of  the  buckets  (V  w)  in  an 
action  turbine  should,  for  maximum  efficiency,  be  about  one- 
half  the  steam  velocity  (to  be  more  correct  47  per  cent),  so 
that  with  the  conditions  given  above  and  the  augle  of  the 
nozzle  relative  to  the  plain  of  rotation  20  deg.,  we  get — 

V,„  =  -47  Vs  cos  20 

=  1781  feet  per  second. 
In  practice,  however,  this  speed  is  much  in  excess  of  that 
actually  obtained,  the  maximum  peripheral  velocity  being  about 
1,378  ft.   per  second.     This   is  about  773  per   cent  "of  the 
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theoretical,  whereas  in  the  Smaller  machines  this  comes  down 
to  28  9  per  cent.  The  bucket  wheel  of  a  De  Laval  turbine  is 
shown  in  fig.  1. 

The  following  table  gives  the  actual  peripheral  velocities  of 
Ds  Laval  turbines  of  different  sizes:  — 


Size  of 
turbine. 

Middle  diameter 
of  wheel. 

Revolutions 
per  minute. 

Peripb.  speed, 
feet  per  second. 

R.P.M.  of 
generator. 

5  H.P. 

4  in. 

30,000 

515 

3,000 

15  „ 

Gin. 

24,000 

617 

2,400 

30    ,7.  ' 

SJin. 

20,000 

774 

2,000 

SO  „ 

Iff  in. 

16,400 

846 

1,500 

100  „ 

19J in. 

13,000 

1,115 

1,250 

300  „ 

30  in. 

10,600 

1.37S 

775 

The  miakers  of  the  De  Laval  turbine  so  far  have  not  seen 
their  way  to  increase  the  diameter  of  their  rotating  discs,  and 
consequently  reduce  the  speed  of  revolution  sufficiently  for  the 
direct  driving  of  generators.  The  gearing  is  one  of  the  most 
important  points  in  the  construction  of  the  De  Laval  turbine; 
it  is  double  helical,  and  in  order  to  ensure  smooth  running  with 
a  velocity  of  100  ft.  per  second  on  the  pitch  line,  very  careful 
machining  of  the  teeth  is  necessary.  It  would  appear  that  to 
let  the  gear  run  in  a  bath  of  oil  would  serve  the  best  purpose; 
but  this  is  not  the  case,  as,  owing  to  the  centrifugal  force 
imparted  to  the  particles  of  oil  at  the  periphery  of  the  wheel, 
they  fly  off  and  do  not  sufficiently  lubricate  the  faces.  Lubrica- 
tion, therefore,  has  to  be  resorted  to  by  a  small  drip  on  to  the 
working  faces. 
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Exhaustive  experiments  and  researches  recently  carried  out 
by  Professors  Reidler  and  Stumpf  have  proved  that  wheels  of  a 
much  larger  diameter  than  those  adopted  by  De  Laval  can  be 
safely  run,  and  in  consequence  they  have  built  machines  running 
with  nearly  the  same  peripheral  velocity  as  his,  but  with  so 
large  a  diameter  as  to  give  the  low  rate  of  revolution  necessary 
for"  the  direct  driving  of  generators. 

The  Rateau  steam  turbine  consists  of  a  series  of  discs  mounted 
on  one  continuous  shaft  revolving  between  stationary 
diaphragms  containing  the  distributors,  and  is  neither  more 
nor  less  than  a  multiple  De  Laval.  The  machine  in  section  is 
shewn  in  fig.  2.  Here  the  peripheral  velocity  adopted  is  only 
about  300  ft.  per  second,  so  that  to  cope  with  the  expansion 
from  1601b.  to,  say,  28  in.  of  vacuum,  the  number  of  rows 
required  if  the  diameter  is  constant  throughout  is  36.  Owing 
to  the  great  over-all  length  of  this  machine  as  originally 
designed,  it  was  found  necessary  to  resort  to  a  third  bearing. 
This  was  placed  in  the  centre  of  the  cylinder  midday  between 
the  other"  bearings,  its  object  being  to  not  only  carry  the 
weight,  but  also  to-  preserve  sufficient  rigidity  in  the  shaft  to 
ensure  smooth  running.  The  later  designs  of  this  class  of 
turbine  consist  of  two  separate  cylinders,  which  undoubtedly 
make  a  much  more  satisfactory  piece  of  machinery. 

The  spindle  of  each  element  consists  of  one  throughgoing 
shaft  upon  which  is  mounted  a  series  of  Z-shaped  forged-steel 
discs,  carrying  the  'blades  on  their  outer  flange.  There  being 
no  great  tendency  for  leakage  past  the  outside  of  the  rotating 
member,  small  clearances  here  are  not  necessary.  Further,  the 
tendency  for  distortion  is  less  here  than  is  the  case  in  a  Parsons 
turbine,  the  whole  cylinder  being  stiffened  by  the  internal 
stationary  diaphragms.  With  a  shaft  of  the  construction  given 
above,  correct  balance  is  of  the  greatest  importance  if  vibration 
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is  to  be  eliminated.  The  Z  form  of  disc  is  not  the  best  for 
high-speed  rotation,  as  owing  to  centrifugal  force  these  plates 
must  have  a  tendency  to  flatten  out.  Professor  Rateau,  in  his 
later  designs,  has  modified  this  construction  of  disc  to  that 
shown  in  fig.  3,  which  is  obviously  more  near  the  correct  form 
for  a  high-speed  disc. 

The  Zoelly  turbine  is  in  principle  identical  with  the  Rateau, 
but  the  mechanical  construction  is  somewhat  different.  The 
revolving  discs  of  the  Zoelly  turbine  are  made  of  forged  steel 
of  a  section  similar  to  that  used  in  the  De  Laval  and  Reidler- 
Stumpf  turbines.  With  this  construction  Zoelly  runs  at  a  much 
higher  peripheral  velocity  than  Rateau,  namely,  about  590  ft. 
per  second.  Even  with  fewer  discs  Zoelly  divides  the  machine 
into  two  cylinders  for  the  complete  expansion,  so  that  the 
dislance  between  bearings  in  either  cylinder  is1  comparatively 
short,  and  the  possible  troubles  due  to  whipping  are  greatly 
reduced. 

The  Hamilton-Holzworth  is  another  example  of  this  same 
type;  the  dis?s,  however,  carrying  the  blades  are  built  up  of 
plates  similar  to  the  later  Rateau  design,  fig.  4. 

The  Curtis  turbine  in  general  construction  is  very  similar  to 
the  Zoelly;  thtre  is  a  slight  difference,  however,  in  its  general 
principle,  which  has  considerable  effect  upon  its  over-all  length. 
The  Rateau  end  Zoelly  turbines  expand  the  steam  in  each 
stationary  clement,  whereas  in  the  Curtis  the  expansion,  which 
has  to  be  taken  care  of  by  two  or  more  wheels,  takes  place  in 
one  expanding  nozzle.  This  will  be  more  clearly  seen  by  the 
following  :  — 

With  a  Curtis  stage  turbine  with,  say,  two  wheels  in  each  stage, 
having  a  peripheral  velocity  the  same  as  the  Rateau,  namely. 
300  ft.  per  second,  the  velocity  of  the  steam  entering  the  first 
wheel  must  be  such  that  it  leaves  the  last  row  of  each  stage 
inert;  then  the  velocity  of  the  steam  entering  the  last  wheel 
is  640  ft.  per  second,  and  at  the  first  row  it  must  therefore  leave 
at  640  ft.  per  second,  so  that  the  steam  velocity  on  leaving  the 
nozzles  must  be  about  1,280  ft.  per  second.*  This  corresponds 
to  a  drop  in  B.T.U.  per  pound  of  37.  Assuming  the  same 
total  range  of  expansion  as  previously,  giving  a  total  available 
energy  of  325  B.T.U. ,  this  gives  nine  as  the  total  number  of 
stages  and  18  as  the  total  number  of  rows  of  blades,  as  against 
36  in  the  Rateau, t  so  that  by  adopting  a  multiple-wheel  system 
at  each  expansion  the  over-all  length  is  considerably  shortened. 
This,  of  course,  is  due  to  the  fact  that  the  work  done  is  pro- 
portional to  the  square  of  the  velocity  of  the  fluid. 

The  builders  of  the  Curtis  turbine  consider  that  the  vertical 
spindle  is  best  suited  to  the  requirements  of  this  machine.  It 

"  These  velocities  are  taken  relative  to  the  casing  and,plane  of  rotation, 
f  These  are  theoretical  deductions,  no  losses  being  taken  into  account, 


is  the  opinion  of  the  writer  that  a  turbine  on  the  Curtis 
principle  with  a  horizontal  spindle  would  present  less  possibilities 
for  trouble. 

The  design  of  the  footstep  bearing  is  an  important  detail,  a 
sectional  view  of  one  form  of  which  is  shown  in  fig.  5.  As 
shown  here  it  consists  of  cast-iron  bearing  plates  between  which 
is  pumped  the  supporting  fluid.  Oil  is  used  with  pressures  up 
to  9001b.  per  square  inch.  Should  the  spindle  drop  to  any 
extent  a  ledge  is  fitted  just  inside  the  vanes  of  one  or  more 
of  the  discs,  which  comes  in  contact  with  the  stationary 
element,  forming  a  most  effective  brake. 

In  the  Parsons  and  Westinghouse  turbines  a  totally  different 
general  construction  to  the  impulse  machines  is  called  for. 

The  principle  of  action  in  these  turbines  differs  from  the 
impulse  machines  by  having  expansion  taking  place  in  the 
revolving  blades  as  well  a®  in  the  stationary  blades.  This  calls 
for  fine  radial  clearances.  A  construction  of  spindle  such  as 
that  adopted  by  Rateau  or  Zoelly  would  not  be  sufficiently  stiff 
to  allow  of  small  clearances  round  the  periphery  of  the  wheel; 
and,  further,  balancing  troubles  would  be  greater  than  is  the 
case  with  the  present  construction.  With  a  drum  type  of 
spindle  the  loss  by  radial  clearance  space  is  somewhat  larger 
than  is  the  case  with  a  disc  type  of  machine ;  but  skin  friction 
is  reduced  to  al  minimum,  there  being  no  big  areas  revolving  in 
media  of  different  densities.  A  spindle  of  a  Parsons  turbine 
is  shown  at  B  in  fig.  6,  and  consists  usually  of  a  cast-steel  drum, 
having  forged  steel  ends  shrunk  or  pressed  into  it.  This  form 
of  spindle  is  much  stiffer  than  the  construction  with  a  through- 
going  shaft  with  discs.  A  certain  amount  of  whipping  takes 
place,  however,  owing  to  its  great  over-all  length. 

Turbines'  of  1,000  kilowatts  and  upwards  were,  up  to  a  few 
years  ago,  divided  into  two  cylinders.  It  has  now  been  proved, 
however,  that  it  is  no  longer  necessary  to  resort  to  two 
cylinders,  and  machines  up  to  5,000  kilowatts  are  now  being 
constructed  with  a  single  cylinder. 

In  steam  turbines  of  this  type  the  steam  passes  through  all 
the  blades  of  the  periphery,  whereas  with  the  Rateau,  Zoelly, 
or  Curtis  machines,  having  no  difference  of  pressure  between 
the  two  sides  of  the  rotating  disc,  the  steam  can  be  concen- 
trated and  passed  through  only  a  portion  of  the  periphery. 
As  the  steam  expands,  its  volume  increases,  and  as  the  number 
of  rows  or  blades  varies  with  the  square  of  the  velocity,  it  is 
advantageous  to  step  up  in  the  diameter  of  the  spindle  as  soon 
as  possible.  Various  designsi  have  been  tried  for  these  spindles, 
one  type  being  shown  at  A  in  fig.  6,  which  consists  of  a  plain 
forged-steel  drum,  having  ends  pressed  into  it  of  high-carbon 
or  nickel  steel.  Messrs.  Parsons  now  use  the  type  of  spindle 
showu  at  B  in  fig.  6  for  all  their  designs,  using  cast  steel  for  the 
drum. 

The  design  of  the  stationary  part  of  a  Parsons  turbine  is  a 
very  important  item,  this  point  becoming  more  evident  as  the 
machines  increase  in  size;  and  in  connection  with  marine 
turbines  the  design  of  the  stationary  element  has  proved  itself 
a  very  big  problem. 

The  British  Westinghouse  Company,  between  two  and  three 
years  ago,  when  entering  the  field  of  turbine  manufacture, 
appreciated  the  difficulties  that  were  to  be  anticipated  in  the 
design  and  construction  of  large  turbine  units,  designed  in 
line  with  any  of  the  existing  types  of  machines  then  on  the 
market.  After  considerable  study  of  the  whole  question  the 
conclusion  was  arrived  at  that  the  most  successful  machine  lay 
in  the  development  of  a  turbine  combining  the  principles 
already  extensively  used,  namely,  the  principles  of  action  and 
reaction.  By  making  the  turbine  double  flow — that  is,  by 
admitting'  steam  in  the  centre  and  passing  same  through  equal 
rows  of  blades  on  each  side — end  thrust  and  dummies  were 
eliminated.  In  doing  this  it  was  appreciated  that  by  taking 
care  of  the  whole  of  the  expansion  on  the  Parsons  principle, 
the  length  of  the  machine  over  all  would  be  much  longer  than 
a  straight  Parsons;  further,  the  initial  blade  height  would  only 
be  half  the  length  of  a  single  flow. 

In  expanding  steam  from  1601b.  abs.  to  27  in.  of  vacuum  the 
available  work  in  heat  units  is  325  per  pound;  in  expanding  from 
160  1b.  down  to  601b.  abs.  the  available  work  is  78"9  B.T.U.. 
or  about  24  per  cent  of  the  total  work  in  the  whole  expansion. 
In  view  of  this,  it  was  considered  that  a  slight  amount  of 
efficiency  might  be  discarded  in  the  horse  power  end  of  the 
turbine  if  considerable  mechanical  improvements  suggested 
themselves.  By  adopting  a  combined  impulse  wheel  to  take 
care  of  the  expansion  from  boiler  pressure  to  about  60  1b..  abs.. 
it  was  found  that  the  velocity  necessary  for  the  wheel  fixed 
such  a  diameter  that  Parsons  blading  could  be  successfully 
used  on  the  one  diameter  already  determined  by  the  velocity 
of  the  impulse  wheels.  The  specific  volume  of  the  steam  at 
60  lb.  pressure  was  so  much  increased  from  boiler  pressure  that 
the  initial  blade  heierht  on  a  large  diameter  was  not  prohibi- 
tive. The  result  of  this  combination  is  that  a  machine  can  be 
built  which  is  very  much  shorter  than  th°  Parsons  machine  for 
given  conditions,  at  the  same  time  maintaining  the  same  high 
degree  of  efficiency. 

( To  be  continued.) 
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NOTES    ON    THE    INSPECTION    OF  STEAM 
BOILERS. 

By  M.  Powis  Bale,  MJnst.CE.,  M.I.Mech.E. 

Steam-boiler  inspection,  unless  it  is  thoroughly1  done  both 
internally  and  externally,  is  often  worse  than  useless,  as  it 
gives  the  boiler  owner  a  feeling  of  false  security.  The 
following  hints  as  to  boiler  inspection  are  not,  of  course, 
intended  for  professed  boiler  inspectors,  but  for  those  in 
outlying  districts  or  in  the  colonies  who  have  occasionally 
to  undertake  this  duty.  Before  commencing,  have  the 
boiler  prepared  for  thorough  inspection. 

Preparing  Boiler  for  Inspection. 

(1)  Have  the  boiler  cleaned  thoroughly  both  inside  and 
out,  removing  all  incrustation,  also  ashes  from  the  firebox 
and  ashpit  and  soot  from  the  flues.  (2)  Remove  all  boiler 
covering  or  brickwork  that  prevents  inspection,  more 
particularly  at  the  seams.  (3)  Remove  all  manhole  and  mud- 
hole  covers  and  fusible  plug.  Should  the  boiler  attendant 
be  aware  of  any  weak  places,  fractures,  leaks,  corrosion,  or 
defective  fittings,  mark  and  call  the  inspector's  attention  to 
them.  (-1)  Show  the  inspector  samples  of  any  incrustation 
taken  from  the  boiler. 

Examination  op  Boiler. 

In  examining  a  boiler  the  inspection  should  be  done 
systematically  and  notes  be  taken  as  you  proceed,  and  not 
fly  from  one  part  to  another,  as  something  may  escape 
notice.    The  following  is  a  suitable  routine:  — 

(1)  Examine  carefully  safety  valve,  float,  steam  and  water 
gauges,  and  all  boiler  fittings ;  see  that  they  move 
freely,  and  are  not  cut  away  so  as  to  cause  jamming  or 
leakage.  (2)  Examine  carefully  the  feed  valve  and  pipe, 
scum  pipes,  and  blow-off  cock.  (3)  Examine  carefully, 
internally  and  externally,  all  seams,  joints,  and  rivets  for 
pitting,  grooving,  corrosion,  or  leakage,  (i)  Examine  fire- 
box or  tubes  and  tube  plates  very  carefully,  and  note  any 
symptoms  of  burning,  bulging,  blistering,  or  corrosion  of 
crown  or  side  plates.  (5)  Examine  carefully  all  stays  and 
braces,  stay  bolts,  and  rivet  heads  for  corrosion  or  leakage  ; 
also  examine  flanged  plates  for  cracks.  Try  these  with  a 
hammer  for  fractures.  (6)  Examine  fusible  plug,  man- 
hole, mudhole,  and  other  joints.  (7)  Examine  boiler  seat- 
ings  for  dampness,  leakage,  or  external  corrosion.  (8)  If 
the  boiler  has  been  repaired,  examine  all  patches  for 
corrosion  or  leakage.  (9)  Take  samples  of  -any  incrustation 
you  may  find,  and,  should  there  be  active  corrosion,  a 
sample  of  the  feed  water  for  analysis.  (10)  In  cases  of 
considerable  pitting,  to  make  certain  of  the  thickness  of 
the  plate  the  safest  plan  is  to  drill  it. 

Corrosion  being  the  most  destructive  agent  in  the  rapid 
deterioration  of  boilers,  in  inspection  it  should  always  be 
borne  in  mind  that  although  it  usually  attacks  the  stay 
bolts,  rivets,  and  seams,  it  is  most  erratic  in  its  action, 
and  is  often  found  in  most  unlooked-for  places.  If  there 
is  any  scale  in  the  boiler,  look  for  red  streaks  where  the 
scale  is  cracked,  as  corrosion  may  be  going  on  to  a 
dangerous  extent  below  the  scale.  Corrosion  in  the  form 
of  grooving  usually  takes  place  at  the  seams,  end  plates 
and  angle  rings. 

External  corrosion  generally  arises  from  leakage  from 
joints  or  dampness  between  the  boiler  covering  or  seating 
and  the  plates.  In  the  case  of  vertical  tubular  boilers 
leaky  tube  ends  are  a  fruitful  cause  of  corrosion,  and  in 
portable  boilers  the  bottom  end  plate  in  the  smoke  box  is 
often  wasted  by  leakage  from  the  mudhole  joint  or  tube 
ends.  The  firebox  crowns  of  vertical  boilers  are  particularly 
subject  to  wasting  from  overheating,  also  the  chimney 
tubes;  in  fact,  vertical  boilers  generally  are  more  liable 
to  deterioration  than  other  types,  and  especial  care  should 
be  taken  in  their  inspection.    Owing  to  the  limited  space 


between  the  ficebos  and  shell  of  these  boilers  il  is  difficult 
to  keep  them  free  from  incrustation,  consequently  they  are 
especially  liable  to  overheating.  These  boilers  should  be. 
completely  stripped,  and,  if  not  large,  tilted  over  for 
thorough  examination. 

In  addition  to  leakage,  external  corrosion  may  be  set  up 
by  an  accumulation  of  soot,  in  the  flues  and  tubes  if  allowed 
to  get  moist ;  this  probably  arises  in  the  case  of  coal  fuel 
from  the  presence  of  sulphuric  acid  in  the  soot,  and  in  wood 
fuel  pyroligneous  acid  is  often  found  in  considerable 
quantities.  Very  often  the  brick  work  of  the  blow-out  pit 
searings  or  cross  walls  is  allowed  to  get  damp,  and,  if  un- 
discovered, serious  wasting  may  be  set  up. 

The  fixing  of  a  boiler  in  a  cold,  windy  situation  may  set 
up  cracks,  and  the  writer  was  once  consulted  in  the  case 
of  an  absolutely  new  boiler  whose  firebox  developed  an 
extensive  crack  from  this  cause. 

In  portable  and  traction-engine  boilers  external  corrosion 
often  arises  from  leakage  at  the  seams,  cylinder,  crank 
bracket,  and  mudhole  joints,  and  as  the  shell  of  the  boiler 
is  lagged  it  may  escape  detection,  unless  the  boiler  is 
stripped.  In  these  boilers  the  firebox  stays  are  very  liable 
to  fracture  from  unequal  expansion  ;  they  should  therefore 
always  be  carefully  examined,  and  the  confined  water  spaces 
be  entirely  freed  from  incrustation.  Much  may  be  gathered 
as  to  the  condition  of  a  boiler  by  careful  sounding,  but  to 
be  certain  it  requires  both  experience  and  an  acute  ear. 
Look  for  bulging  and  blistering,  particularly  in  the  firebox, 
and  wasting  of  the  stays  and  foundation  rings. 

It  is  particularly  important  that  all  tubular  boilers  be 
kept  free  from  incrustation,  as  they  are  in  any  case 
very  difficult  to  inspect  properly,  and  if  incrustation  is 
allowed  to  accumulate,  overheating  and  fracture  may  take 
place. 

In  cases  where  much  hard  incrustation  is  found  it  may  be 
advisable  to  have  the  tubes  drawn.  The  inspector  should 
look  very  carefully  for  signs  of  overheating  in  tubular 
boilers,  as  the  amount  of  water  they  contain  is  compara- 
tively small,  and  is  apt  to  run  down,  and  so  expose  the 
tubes  and  end  plates.  In  water-tube  boilers  fitted  with 
cast-iron  headers  cracks  often  arise  from  this  cause,  or  from 
an  accumulation  of  incrustation  blocking  the  passages. 

In  testing  a  boiler  to  determine  a  safe  working  pressure, 
hydraulic  pressure  will  be  found  very  useful,  but  should  not 
by  any  means  be  entirely  relied  on.  It  wall  usually  show 
up  leaks  and  weeping  at  the  seams,  but  many  cases  are 
recorded  in  which  boilers  have  withstood  the  hydraulic  test 
and  have  exploded  under  steam. 

There  is  little  doubt  the  chief  reason  of  this  is  that  with 
the  water  test  the  pressure  is  gradual  and  uniform,  and 
with  steam  the  pressure  is  intermittent  and  various 
straining  actions  are  at  work. 

With  the  hydraulic  test  incrustation  will  often  cover  and 
protect  deeply-set  corrosion,  enabling  the  plate  to  withstand 
a  very  considerable  pressure.  If,  therefore,  the  hydraulic 
test  is  applied,  this  should  never  prevent  a  thorough  internal 
and  external  examination  of  the  boiler.  The  writer  prefers 
to  test  a  boiler  whilst  it  is  warm — say  after  finishing  work 
as  it  is  then  expanded  and  in  something  like  its  normal 
working  condition  ;  in  this  case  warm  water  should  be  used 
instead  of  cold.  The  flat  plates  and  any  weak  points  should 
be  carefully  gauged  before,  during,  and  at  the  conclusion  of 
the  test  to  ascertain  the  amount  of  deflection. 

Before  entering  a  boiler,  see  that  it  is  empty  and  cool, 
and  that  all  the  manholes  and  mudholes  are  open.  If  the 
boiler  is  one  of  a  series,  be  careful  that  the  steam  junction 
valve  is  properly  shut  off  and  does  not  leak,  or  an  accident 
may  arise. 

If,  on  examination,  the  corrosion  and  wasting  found 
in  a  boiler  is  considerable,  it  probably  arises  from  acid 
or  mineral  deposit  in  the  feed  water,  and  a  sample  should 
be  taken  for  analysis  with  a  view  to  its  purification, 
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NOTICES    OF    MEETINGS,  &C 


North-East  Coast  Institution  of  Enginkeks  and  Ship- 
builders.— March  17th,  general  meeting  and  discussion  on 
papers,  ''Petrol  Motor  Cars"  and  "  Application  of  Electricity 
to  Industrial  Purposes." 

Institution  of  Mechanical  Engineers. — March  17th, 
paper  to  foe  read  and  discussed,  "  First  Report  to  the  Steam 
Engine  Research  Committee,"  by  Prof.  D.  S.  Capper. 

Manchester,  Students'  Section  of  the  Institution  of 
Electrical  Engineers. — March  17th,  paper  on  "  High-tension 
Sv.-itch  Gear,"  by  Mr.  C.  E.  St.  John. 

The  Glasgow  Technical  College  Scientific  Society. — 
March  18th,  paper  on  "  Independent  Condensing  Plant,"  by  Mr. 
Charles  Day,  Wh.Sc. 

Institution  of  Marine  Engineers. — March  20th,  "Fuel 
Testing." 

Manchester  Association  of  Engineers. — March  25th. 
paper  on  "  Power  Gas  Plants,  and  some  of  Their  Uses,"  by 
Mr.  T.  Rigby. 


LAUNCHES  AND  TRIAL  TRIPS. 

Tremeadow- — On  the  6th  inst.,  the  new  screw  steamer 
Tremeadow,  built  by  Messrs.  John  Readhead  and  Sons,  West 
Docks,  South  Shields,  to  the  order  of  the  Hain  Steamship 
Company  Limited,  St. Ives,  Cornwall,  was  taken  to  sea  for  her 
official  trial  trip.  The  vessel  is  359  ft.  long,  by  49  ft.  broad, 
by  26  ft.  8i  in.  depth  moulded,  having  poop,  long  bridge,  and 
top-gallant  forecastle,  with  accommodation  for  captain  and 
officers  in  deck  houses  on  bridge  deck.  She  has  been  built  under 
special  survey  to  class  100  Al  at  Lloyd's.  Her  engines,  also 
constructed  by  Messrs.  John  Readhead  and  Sons,  are  of  the 
triple-expansion  type,  having  cylinders  244  in.,  41  in.,  and  66  in., 
by  45  in.  stroke,  and  is  supplied  with  steam  by  two  large  steel 
boilers  working  at  a  pressure  of  180  lb.  per  square  inch. 
Sunning  over  the  measured  mile,  a  mean  speed  of  ll^f  knots 
was  obtained.  The  Tremeadow  is  the  forty-fourth  vessel  built 
for  the  above  firm  by  Messrs.  John  Readhead  and  Sons. 

Tivmorvah.— On  the  7th  inst.  an  exact  duplicate  of  the 
above  steamer  was  launched  by  Messrs.  John  Readhead  and 
Sons,  for  the  same  owners,  and  named  the  Tremorvah. 

Viking. — The  new  turbine-propelled  steamer  Viking,  which 
has  been  built  by  Messrs.  Sir  W.  G.  Armstrong,  Whit-worth,, 
and  Company,  Walker,  for  tha  Isle  of  Man  Steam  Packet 
Company,  was  successfully  launched  on  March  7th.  The  new 
steamer  is  a  shapely  craft,  361  ft.  long  and  42  ft.  broad,  and 
has  a  shelter  deck  with  long  range  of  deck  houses,  surmounted 
by  a  promenade  deck,  which  is  carried  out  to  the  vessel's  sides 
for  more  than  half  her  length. 

Emilia.— Messrs.  John  Rcid  and  Company  Limited,  White- 
inch,  launched,  on  March  7th,  a  steel  twin-screw  steamer,  215  ft. 
in  length,  which  has  been  built  by  them  to  the  order  of  Messrs. 
Pile  and  Company,  34,  Great  St.  Helens,  London,  for  Mr. 
Barthe,  of  Buenos  Ayres  and  Posadas.  The  machinery  will  be 
fitted  by  Messrs.  Muir  and  Houston  Limited,  Harbour  Engine 
Works,  Kinning  Park,  Glasgow.  On  leaving  the  ways  the 
vessel  was  named  Emilia. 

Rathlin. — Messrs.  Wm.  Beardmbre  and  Company  Limited 
launched,  on  March  10th,  from  their  shipbuilding  yard  at  Govan, 
the  steamer  Rathlin,  the  latest  addition  to  the  fleet  of  the 
Clyde  Shipping  Company.  The  new  vessel  is  intended  for  the 
owners'  coasting  service,  and,  besides  being  designed  to  carry 
a  large  cargo,  she  is  fitted  throughout  as  a  first-class  passenger 
steamer.  The  general  dimensions  of  the  vessel. are:  Length, 
252  ft.  ;  breadth,  35  ft.;  depth  moulded,  18  ft.  3  in.,  with  a 
top-gallant  forecastle,  long  bridge,  and  full  poop,  built  of  steel 
to  class  B  S  in  the  British  Corporation  Registry,  and  completed 
in  accordance  with  the  Board  of  Trade  regulations.  The  most 
modern  appliances  have  been  supplied  for  the  efficient  working 
of  the  steamer  and  the  rapid  handling  of  cargo,  including  four 
steam  cranes  to  lift  5  tons,  two  steam  winches,  etc.  The 
machinery  consists  of  a  set  of  triple-expansion  engines,  with 
cylinders  25  in.,  40  in.,  and  65  in.  diameter,  by  48  in.  stroke, 
and  two  single-ended  boilers,  15  ft.  diameter  by  13  ft.  long, 
made  for  a  working  pressure  of  160  1b.,  and  provided  with  the 
rr.ost  recent  improvements  for  efficiency  and  economy. 

Victorian- — The  new  turbine  steamer  Victorian,  built  in 
Workman,  Clark,  and  Company's  yard,  Belfast,  had  a  successful 
trial  trip  on  March  10th.  After  adjusting  compasses  in  Belfast 
Lough,  the  new  boat  proceeded  on  a  run  down  the  Irish 
Channel,  going  as  far  as  Rockabill,  off  County  Dublin.  The 
run  was  successful,  the  engines  giving  every  satisfaction.  She 
maintained  a  speed  of  between  18  to  20  knots. 


Rixton. — There  has  been  launched  from  Messrs.  Jos.  T. 
Eitringham  and  Company's  Stonequay  Shipyard,  at  South 
Shields,  the  steel  paddle  tug  Rixton,  which  has  been  built  to 
the  order  of  the  Manchester  Ship  Canal  Company.  The  vessel 
is  106  ft.  long,  by  20  ft.  beam,  by  10  ft.  4  in.  deep,  and  has  been 
specially  designed  to  suit  the  conditions  of  towing  required  on 
the  canal.  The  engines  will  be  supplied  by  Messrs.  Hepple 
and  Company  Limited,  and  will  consist  of  two  sets  of  side-lever 
surface-condensing  engines,  having  cylinders  30  in.  diameter  by 
54  in.  stroke,  with  two  boilers  built  by  Messrs.  Eltringham. 
This)  is  the  sixth  tug  built  by  Messrs.  Eltringham  for  the  same 
owners,  whilst  a  seventh  is  now  nearly  ready  for  launching. 

St.  Eric- — On  March  9th  there  was  launched  from  the  ship- 
yard of  Messrs.  John  Blumer  and  Company,  at  the  North  Dock, 
Sunderland,  a  screw  steamer,  the  St.  Eric,  for  Messrs.  Wilson 
and  Company,  of  Gothenburg.  Her  dimensions  are:  Length, 
314  ft.;  beam,  46ft.  6  in.;  depth  moulded,  23ft.  OA  in.  She  is 
of  the  single-deck  type,  with  long  bridge,  clear  hold's  for  cargo, 
and  will  carry  a  large  deadweight  on  a  shallow  draught.  Water 
ballast  is  provided  in  double  bottom  and  after  peak.  Engines 
and  boilers  of  ample  power  are  being  supplied  by  Messrs.  John 
Dickinson  and  Sons  Limited,  of  Sunderland.  She  will  be 
classed  100  Al  at  Lloyd's. 

Hazel  Dollar. — The  steamer  Hazel  Dollar,  built  by  Messrs. 
A.  Rodger  and  Company,  Port-Glasgow,  for  Mr.  Robert  Dollar, 
San  Francisco,  ran  trials  on  the  Firth  on  March  8th,  and  on 
the  measured  mile  attained  a  speed  of  12\  knots.  The  new 
vessel,  which  is  the  largest  yet  built  by  Messrs.  A.  Rodger 
and  Company,  has  a  dead-weight  carrying-  capacity  of  7,000 
trns.  She  has  been  specially  designed  for  the  lumber  trade 
between  San  Francisco  and  China,  and  is  370  ft.  in  length, 
breadth  50  ft.,  and  depth  moulded  29  ft.  3  in.  During  the 
trial  trip  luncheon  was  served  on  board,  and  the  usual  toasts 
proposed. 

City  of  Karachi.— Messrs.  Workman,  Clark,  and  Co.  Ltd., 
Belfast,  launched,  on  March  8th,  a  steamer  for  the  Ellerman- 
City  Line.  The  new  vessel  is  of  over  5,000  tons  gross,  and  is 
for  service  between  Glasgow,  Liverpool,  London,  and  Calcutta. 
She  has  been  built  to  the  British  Corporation  Registry's 
highest  class,  and  also  fulfils  the  requirements  necessary  for  a 
Board  of  Trade  passenger  certificate.  The  five  holds  into  which 
the  cargo  space  is  divided  by  steel  bulkheads  are  capable  of 
receiving  locomotives,  boilers,  and  heavy  machinery,  all  obstruc- 
tions having,  as  far  as  possible,  been  avoided  by  the  quarter- 
girder  principle  of  construction.  Accommodation  for  a  large 
number  of  passengers  has  been  arranged  on  the  bridge  and 
upper-bridge  decks.  The  machinery  consists  of  quadruple- 
expansion  engines,  embodying  the  latest  improvements,  and 
supplied  with  steam  by  three  steel  multitubular  boilers  fitted 
with  forced  draught  on  the  Howden  system.  The  vessel  was 
named  City  of  Karachi. 

Michail  Ontchoukoft'.  —  The  Clyde  Shipbuilding  and 
Engineering  Company,  Port-Glasgow,  launched,  on  March  11th, 
the  first  of  the  four  steamers  they  are  constructing  for  the 
Danish-Russian  Steamship  Company  Limited,  Copenhagen. 
The  new  vessel's  dimensions  are:  Length,  295  ft.;  breadth, 
42  ft. ;  and  depth,  22  ft.  She  is  designed  to  carry  about  3,700 
tons  deadweight  on  a  light  draught.  Immediately  after  the 
launch  the  vessel  was  placed  in  the  builders'  dock  to  receive  her 
machinery.  The  engines  are  triple-expansion,  having  cylinders 
22  in.,  35  in.,  and  59  in.  in  diameter,  and  a  stroke  of  39  in. 
There  are  two  boilers,  to  work  at  180  1b.,  a  large  horizontal 
donkey  boiler,  six  steam  winches,  and  a  first-class  equipment  of 
auxiliary  machinery,  electric  light,  etc.  The  vessel  was  named 
Michail  Ontchoukoff. 

Peshawur. — -Messrs.  Barclay,  Curie,  and  Company  Limited, 
Whiteineh,  launched,  on  March  8th,  the  twin-screw  steamer 
Peshawur,  which  they  have  built  for  the  Peninsular  and 
Oriental  Steam  Navigation  Company.  Like  her  sister  ship, 
the  Poona,  which  was  launched  by  the  same  firm  on  the  24th 
December  last,  the  Peshawur  is  destined  for  service  on  the 
Eastern  and  Australian  route.  She  is  built  to  the  British 
Corporation  Registry's  highest  class,  and  is  496  ft.  long,  by 
57  ft.  6  in.  in  breadth,  by  35  ft.  9  in.  moulded  depth;  while  her 
dead-weight  carrying  capacity  is  10,000  tons.  There  is  accom- 
modation for  a  limited  number  of  first-class  passengers  in 
commodious  state  rooms  under  the  bridge.  The  arrangements 
for  working  the  cargo  include  ten  large  steam  cranes,  four 
winches,  and  five  derricks  (one  for  lifts  up  to  30  tons).  The 
steam  steering  gear  is  controlled  from  the  bridge  by  a  tele- 
motor,  and  is  placed  directly  over  the  rudder  head.  The 
machinery,  constructed  by  the  builders,  consists  of  two  sets  of 
powerful  triple-expansion  engines,  which  are  supplied  with  steam 
from  two  double-ended  and  two  single-ended  boilers,  with  a 
working  pressure  of  185  lb.  normal  pressure.  The  Peshawur's 
keel  was  laid  on  9th  August,  and  it  was  expected  that  delivery 
would  be  completed  and  the  vessel  handed  over  in  six  weeks' 
time.  The  total  time  of  construction  would  therefore  be  about 
8h  months,  or  two  months  earlier  than  the  guaranteed  date  of 
delivery. 
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CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  written  on  one  side  of 
the  paper  only;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  with 
the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


INEFFICIENT  CONSULTING  ENGINEERS. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — In  my  opinioiij  the  article  which  appeared  under  this 
heading  in  your  issue  of  March  3rd  is  most  opportune,  and 
strikes  at  the  root  of  an  evil  which  ought  not  to  exist. 

There  are  many  young  draughtsmen  and  junior  employes  who 
arc  quite  incompetent  (in  the  opinion  of  their  employers)  to 
occupy  a  position  of  any  responsibility,  but  who  are  quite 
competent  (in  their  own  opinion)  to  act  as  consulting  engineers, 
spending  other  people's  money,  often  drawing  large  commis- 
sions, and  doing  no  good  to  anybody.  I  do  not  for  a  moment 
wish  to  say  a  disrespectful  word  about  a  bond-fide  engineer, 
excepting  that  in  about  nine  cases  out  of  ten  his  services 
are  unnecessary,  often  harmful,  and  a  waste  of  money. 

The  office  of  "  Consulting  Engineer "  is  a  rapidly-growing 
evil,  and  makes  the  life  of  a  real  engineer  almost  intolerable, 
and  it  is  high  time  they  be  told  in  no  uncertain  language  that 
there  should  he  a  little  common  sense  displayed,  or  their 
exactions  will  compel  engineers  to  decline  altogether  to  tender 
to  their  specifications. 

After  stating  the  above,  it  certainly  is  only  right  to  enumerate 
some  of  the  objectionable  points  which  are  becoming  almost 
general  in  the  specifications  of  these  self-styled  engineers,  and 
who,  it  m:iy  J)e  mentioned,  have  generally  neither  money  nor 
reputation  to  lose,  but  everything  to  gain  if  they  can  possibly 
lay  hold  of  clients  to  employ  them.  First  of  all,  they  insist 
that  all  drawings,  etc.,  must  be  submitted  to  them  for  approval; 
they  are  to  have  full  power  to  inspect  the  work  during  its 
progress,  and  reject  any  part,  or  the  whole,  if,  in  their  opinion, 
it  be  unsuitable.  Then,  after  the  work  is  finished,  and  approved 
by  them,  they  have,  as  a  rule,  the  effrontery  to  decline  all 
responsibility  if  anything  goes  wrong. 

The  young  and  inexperienced  are  beginning  to  demand  a  full 
set  of  working  drawings.  The  purpose  is  obvious,  but  all  such 
"  brain  stealing  "  should  be  resisted,  and  engineers  would  be 
wise  in  declining  to  supply  these. 

Certainly  the  position  "of  an  engineer  is  rapidly  becoming  a 
position  of  engine  builder.  His  long  experience,  expensive 
drawing  office  staff,  valuable  practical  knowledge,  and  work- 
shoj)  routine  are  altogether  at  the  mercy  and  judgment,  it  may 
be,  of  a  young  man  who  was  perhaps  one  of  their  own  appren- 
tices three  or  four  years  (before,  and  who  may  have  had  no 
more  valuable  experience  since  than  what  he  can  have  picked  up 
in  about  a  couple  of  years,  say  in  a  third-rate  position  with 
one  of  the  insurance  companies. 

Those  new  consulting  engineers  seem  to  ignore  two  very 
important  facts:  — 

Firstly,  when  an  order  is  placed  there  is  generally  a  mutually 
good  feeling  between  the  purchaser  and1  the  contractor. 

Secondly,  it  is  not  to  the  interest  of  the  engineer  to  begin 
to  "  cut  down  "  the  work,  and  certainly  it  does  not  require  the 
intervention  of  a  much  less  experienced  man  to  keep  him  in 
order. 

Now,  very  often  the  facts  are  that  the  consulting  engineer 
commences  by  making  friction  between  the  purchaser  and  the 
contractor,  which  almost  invariably  lasts  throughout  the  job; 
and  I  am  really  surprised  why,  in  nine  cases  out  of  ten,  con- 
sulting engineers  are  employed1  at  all.  I  know  they  claim  to 
save  a  lot  of  money  to  the  purchaser  by  stating  that  every- 
thing must  be  included ;  and  I  also  know  that  in  every  case 
that  has  come  under  my  notice  the  same  self-styled  consulting 
engineer  has  thrown  his  client  a  lot  of  money  away,  occasion- 
ally led  him  into  the  law  courts,  and  his  chief  success  has  been 
in  making  mischief  and  unpleasantness  all  round.  I  say  again, 
away  with  such  encumbrances  in  business!  Surely  the  reputa- 
tion of  an  old-established  engineer  is  more  valuable  to  himself 
than  to  require  the  correction  of  a  man  with  nothing  at  stake. 

I  must  apologise  for  the  length  of  this  letter,  but  I  feel  sure 
the  matter  is  of  interest.  This  condemnation  does  not  refer 
to  all  consulting  engineers,  because  I  know  of  two  or  three 
with  whom  it  is  a  pleasure  to  be  associated;  but  the  tendency 
is  growing  in  the  direction  above  indicated,  and  the  sooner 
these  absurd  restrictions  are  removed  the  better.  At  least, 
that  is  tbe  opinion  of— Yours,  etc., 

A  Straight  Line. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1895.  Gauging  Flywheel.— Could  any  reader  advise  as  to  correct 
method  of  gauging  externally  and  internally  a  diameter  of  20  ft., 
such  as  rim  of  flywheel  and  top  of  arms  for  same  ? — Turner. 

1896.  Road  LOCO. — Will  some  reader  kindly  let  me  know  what  power 
a  compound  non-condensing  engine  of  the  following  dimensions 
will  develop :  High-pressure  cylinder,  5}  in.  bore ;  low-preseure 
cylinder,  8£ in.  bo>e;  stroke,  12 in.  ;  pressure,  1501b.  ;  speed,  150 
per  minute  ;  cut-off,  two-thiids  of  stroke  ?—  J.  D. 

1897.  Alignments  of  Engine.— I  have  an  engine  14  in.  by  36  in. 

cylinder  to  take  down  and  fit  up  again.  Would  you  kindly  let  me 
know  the  names  of  any  books  that  would  give  particulars  of  how 
to  obtain  the  centres,  levels,  and  alignments  ?  Also  would  you 
give  me  particulars  of  a  footstep  for  a  9  ft.  perforated  revolving 
grinding  pan  ? — W.  M.  C. 

1898.  Heating  by  Steam.— Can  any  reader  say  which  of  the  two 
following  methods  works  out  with  the  greatest  economy  practically  : 
(1)  In  heating  a  shed  to  about  60deg.  Fah.  or  65  deg.  Fah.,  to  do 
so  with  steam  at  160  lb.  pressure,  or  (2)  to  put  a  reducing  valve 
for  120  lt>.  on  the  main  piping,  and  use  a  greater  volume  of 
steam  ?.— T.  B.  L. 

1899.  Position  of  Engineer  in  the  Navy.— Could  any  of  your 

readers  kindly  inform  me  how  I  could  join  the  Royal  Navy — if 
possible  for  a  second  engineer,  or  if  I  can  only  rise  from  an 
artificer  ?  I  have  served  my  apprenticeship  in  fitting,  etc.,  and 
have  attended  the  technical  school  classes  on  mechanical  engineer- 
ing-ordinary and  senior  grade.  Would  it  be  possible  to  obtain 
any  old  examination  papers  to  get  an  idea  of  what  is  required  ? — 
One  who  is  Anxious  to  Know. 


MISCELLANEA. 


Change  op  Address. — The  address  of  Mr.  J.  R.  Bell, 
M.I.C.E.,  consulting  engineer,  is  now  25,  Victoria  Street, 
Westminster,  London,  S.W. 

Big  Electric  Power  Scheme.. — A  private  Bill  is  to  be  intro- 
duced this  session  to  give  a  company  the  right  to  provide 
electrical  power  for  the  whole  of  the  county  of  London.  There 
are  some  important  names  among  the  promoters,  who  offer 
to  supply  power  at  l^d.  per  unit.  The  thing  is  already  being 
done  on  the  Tyne,  also  in  South  Staffordshire,  but  this,  of  course, 
will  be  a  far  larger  scheme,  and  the  prospect  of  cheap  power, 
especially  for  the  smaller  manufacturers  in  the  East  End,  has 
led  to  the  preparation  of  what  is  perhaps  a  unique  petition  in 
support  of  the  Bill,  signed  by  some  90  jjer  cent  of  the  leading 
factory  and  workshop  owners  in  London,  where  electrical  power 
is,  as  a  rule,  dear.  The  County  Council  is,  of  course,  opposing 
the  Bill.  So  are  many  of  the  Borough  Councils  which  own 
or  want  to  own  electrical  businesses,  though,  as  the  Bill  deals 
only  with  power  and  not  with  lighting,  and  enables  the  company 
to  sell  its  product  to  other  makers  of  electricity,  the  promoters 
think  that  the  municipal  traders  will  be  inclined  to  come 
to  terms. 

The  New  Submarines. — In  introducing  the  naval  estimates 
before  the  House  of  Commons  on  the  6th  inst.,  Mr.  Pretyman  gave 
some  information  respecting  the  submarines.  The  original  type  of 
boat  was  150  H.F.,  and  had  a  speed  of  7\  knots  on  the  surface. 
The  new  type  is  850  H.P.,  the  speed  13  knots,  and  the  radius  of 
action  500  miles,  the  below-water  speed  being  nine  knots,  with 
ten  hours'  endurance.  The  boats  dive  dynamically,  not 
statically,  and  the  motive  power  below  water  is  electricity. 
There  are  now  13  of  these  new  vessels,  the  cost  of  which  is  about 
,£50,000  each,  and  there  are  13  at  an  advanced  stage  of  con- 
struction. They  have  been  subjected  to  manoeuvres  of  great 
severity,  and  have  proved  themselves  thoroughly  reliable.  Their 
role  is  intended  to  be  supplementary  to  the  surface  torpedo 
craft,  for  they  will  be  able  to  do  by  day  what  the  latter  is 
intended  to  do  by  night.  He  considered  that  these  boats  have 
a  considerable  moral  effect  on  the  enemy.  As  she  approached 
the  enemy  in  daylight  she  could  make  sure  of  the  character 
the  ship  attacked  before  launching  her  torpedo.  In  fact  the 
submarine  might  be  described  as  a  daylight  torpedo  boat  of 
moderate  speed  and  a  considerable  radius  of  action. 
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STEAM   BOILERS  AND  SMOKE. 

The  somewhat  erratic  manner  in  which  many  factory  and 
nuisance  inspectors  cany  out  their  powers  concerning  the 
emission  of  smoke  from  chimneys  connected  with  manu- 
factories is  probably  the  reason  for  the  inattention  that  is 
given  towards  remedying  their  defects,  seeing  that  the 
amount  of  solid  carbon  discharged  into  the  air  in  the  form 
of  smoke  has  been  set  down  a.s  high  as  5  per  cent  of  the 
fuel  burnt  in  some  tires  and  practically  1  per  cent  in  other 
well-constructed  furnaces. 

The  law  regulating  and  controlling  the  emission  of  smoke 
has  passed  through  many  phases  from  the  time  of  Edward 
the  First,  when  an  ordinance  was  directed  towards  the 
correction  of  the  then  new  terror  in  the  form  of  a  smoke 
nuisance.  The  first  Act  that  was  thus  passed  was 
apparently  designed  to  obviate  injury  to  the  legislators 
meeting  in  Westminster,  as  it  was  considered  that  the 
Parliamentary  representatives  might,  due  to  the  smoke, 
suffer  injury  to  their  bodily  health  during  the  time  that 
they  were  compelled  to  attend  to  their  duties. 

When  an  ordinary  hand-fired  furnace  is  employed  it  is 
unquestionably  in  the  power  of  the  stoker  or  the  fireman 
to  place  his  employer  under  the  statute  and  subject  him 
to  the  penalties  due  to  the  emission  of  black  smoke,  owing 
to  the  fact  that  unless  the  amount  of  air  supply  is  carefully 
regulated  to  suit  the  manner  and  time  of  feeding  the  coal 
In  the  furnace,  improper  and  irregular  combustion  must 
ensue  and  smoke  be  naturally  emitted. 

Engineers  with  experience  begotten  from  success  can 
readily  devise  means  for  remedying  the  smoke  nuisance, 
but  it  is  sometimes  less  expensive  for  the  owner  to  pay  an 
occasional  fine  than  to  adopt  the  improvements  recom- 
mended, notwithstanding  the  fact  that  by  the  improvements 
economy  in  the  matter  of  the  fuel  burnt  would  undoubtedly 
be  secured.  On  the  other  hand,  it  is  known  that  some 
furnaces  burning  without  smoke  are  not  necessarily 
economical,  as  they  work  at  the  expense  of  an  excess  of  air, 
with  the  result  of  a  waste  of  heat  in  the  flues  and  a  lessen- 
ing of  the  efficiency  of  the  boiler  as  a  steam  raiser. 
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To  secure  efficient  control  and  effect  economy  with  the 
conditions  that  produce  smokeless  consumption  of  fuel,  it 
is  necessary  that  the  air  supply  shall  be  so  controlled  as 
to  only  be  sufficient  to  correct  the  tendency  to  produce 
smoke,  but  not  to  be  delivered  in  such  quantities  or  in 
such  a  volume  as  will  overcharge  the  furnaces  with  air. 

Experience  has  shown  that  an  economical  method  of 
obviating  the  smoke  nuisance  is  to  install  a  mechanical 
stoker,  as  by  means  of  this  the  furnace  can  be  supplied 
with  a  quality  of  fuel  impossible  of  being  successfully 
consumed  in  the  ordinary  hand-fired  furnace.  There  is, 
in  addition  to  the  advantages  resultant  upon  the  saving 
of  cost  of  fuel,  some  further  economy  obtained  due  to  the 
lesser  skill  that  is  demanded  from  the  fireman,  and  the 
wear  and  tear  that  is  saved  upon  the  firebars  and  flues 
from  the  avoidance  of  the  irregular  feeding  and  the  varia- 
tions of  temperature  that  can  be  set  up  at  the  will,  caprice, 
or  negligence  of  an  indifferent  or  careless  fireman. 

The  almost  universal  manner  in  which  mechanical 
stokers  are  being  employed  in  all  modern  public  electrical 
and  other  steam  power  installations  is  a  satisfactory 
recognition  of  the  advantages  associated  with  them  and 
a  proof  of  their  efficiency  in  maintaining  a  supply  of  steam 
under  conditions  not  always  the  most  favourable  for 
effective  working,  and  may  be  considered  too  as  a  demon- 
stration of  the  saving  of  manual  labour  that  such 
equipments  accomplish. 


The  Metal  Calcium. — The  value  of  the  metal  aluminium 
for  commercial  purposes  was  well  known  in  the  past,  but 
until  its  reduction  by  electrolysis  on  a  large  scale  its  cost 
was  prohibitive  except  for  experimental  purposes.  The 
metal  calcium  has  now  successfully  gone  through  a  similar 
history,  and  is  being  produced  on  a.  large  scale  by  a  German 
firm.  The  molten  metal  is  formed  at  the  cathode  terminal 
of  an  electrolytic  chamber.  In  connection  with  hardened 
steel  there  is  a  large  demand  for  the  metal,  and  it  is 
anticipated  that  it  will  serve  many  other  useful  purposes. 
As  indicating  the  extraordinary  variations  that  a  new 
process  may  involve  the  market  price  of  a  metal,  it  may 
b-3  stated  that  in  1903  the  price  of  calcium  per  ounce  was 
£56,  and  the  same  quantity  can  now  be  purchased  for 
Is.  6d.,  with  prospects  of  a.  further  reduction.  It  should 
be  noted  that  in  both  the  cases  of  aluminium  and  calcium 
the  difficulty  has  laid  with  the  means  of  abstracting  the 
base  from  its  compounds,  and  not  from  the  variety  of  the 
metals,  the  "earths"  being,  roughly  speaking,  clay  and 
chalk. 


Boilers  and  Liquid  Fuel  in  the  Navy. — In  the  House  of 
Commons,  on  the  14th  inst.,  Mr.  Pretyman,  in  reply  to  Mr. 
Whitley,  stated  that  in  one  report  the  Boilers  Committee 
recommended  that,  pending  the  completion  of  their  investi- 
gation and  the  issue  of  their  final  report,  a  system  of  one- 
fifth  cylindrical  boilers  should  be  adopted  in  the  ships  then 
under  construction.  That  course  was  followed,  and  these 
ships  were  now  going  into  commission,  with  one-fifth  instal- 
lation of  cylindrical  boilers.  In  their  final  report  the  Com- 
mittee recommended  that  the  Yarrow  and  Babcock  and 
Wilcox  boilers  were  such  efficient  water-tube  boilers  that 
they  should  be  used  without  any  proportion  of  cylindrical 
boilers.  Acting  on  that  recommendation  of  the  Boilers 
Committee,  the  Admiralty  had  decided  that  the  ships  now 
being  laid  down  should  receive  boilers  of  the  Babcock  and 
Wilcox  or  Yarrow  type.  In  this  country  the  cost  of  oil 
was  about  £2  per  ton,  and  the  cost  of  coal  about  £1  per 
ton,  and  that  for  steam  raising  a  ton  of  oil  was  nearly  equal 
in  1 1  tons  of  coal.    The  Admiralty  were)  not  contemplating 


a  return  to  the  Belleville  boiler;  the  great  difficulty  with 
these  was  the  burning  of  the  tubes,  as  also  a  question  of  the 
durability  of  the  casing  of  the  boiler. 


A  Train  Ferry  for  the  Channel. — The  sanction  of 
Parliament  is  being  sought  this  session  for  the  establish- 
ment of  a  train  ferry  across  the  English  Channel  between 
Dover  and  Calais.  Many  schemes  have  been  elaborated  in 
the  past  to  overcome  the  present  inevitable  double  trans- 
shipment of  both  passengers  and  goods.  That  now  before 
Parliament  is  backed  on  the  Continent  by  Messrs. 
Schnieder,  of  Creusot,  the  Campagnie  de  Fives-Lille,  and 
Messrs.  Hersent.  For  the  reception  of  the  boats  at  Dover 
the  proposal  is  to  construct  a  well-equipped  marine  station, 
where  the  transfer  of  the  vehicles  from  the  railway  lines 
would  be  effected  under  the  best  conditions.  For  this  part 
of  the  work  Sir  Douglas  Fox  is  the  engineer,  and  similar 
facilities  would  be  provided  at  Calais.  The  difficulty  pre- 
sented at  these  ports  by  the  large  rise  and  fall  of  the  tide 
is  to  be  overcome  by  the  use  of  big  electric  lifts.  On  arrival 
the  vehicles  will  be  shunted  on  to  the  lift,  and  after 
it  has  been  lowered  to  the  appropriate  level  they  will  be 
hauled  on  board  the  boat  over  a  short  movable  bridge  by 
means  of  electric  windlasses,  the  whole  operation  taking 
a  maximum  of  four  minutes.  For  the  sea  passage  four 
vessels  are  to  be  provided  in  the  first  instance,  Sir  William 
White  being  the  naval  architect..  Of  these,  two,  devoted 
to  passenger  service  alone,  are  to  be  turbine  steamers,  with 
a  speed  of  22  or  23  knots,  and  two  cargo  boats  of  about 
13  knots.  The  passenger  boats  are  to  be,  in  effect,  moving 
stations  ;  the  two  lines  of  rails  on  which  the  carriages  will 
stand  are  to  be  completely  covered  in,  so  as  to  be  protected 
from  the  weather,  and  there  is  to  be  a  full  allowance  of 
saloons,  refreshment  rooms,  etc.,  so  that  passengers  who 
care  to  leave  their  seats  will  find  ample  accommodation. 
The  International  Sleeping  Car  Company  has  already  pre- 
pared plans  for  a  special  train  de  luxe,  weighing  380'  tons, 
to  be  employed  on  the  service.  The  whole  scheme  is  to 
be  controlled  by  a  company  having  a  capital  of  one  million. 


"  The  Production  of  Acetylene  Gas,  and  Its  Uses  "  was 
the  subject  of  a  paper  read  before  the  members  of  the  Leeds 
University  Engineering  Society  by  Mr.  A.  C.  Ward  last 
week.  He  traced  the  history  of  acetylene  gas  from  its 
discovery  by  Edmund  Davy  in  1836  to  the  present  time, 
and  described  the  general  principles  of  the  electric  furnace 
employed  in  making  calcium  carbide.  He  emphasised  the 
necessity  for  absolute  purity  in  the  materials  of  this  com- 
position, which  is  the  product  of  the  fusion  of  carbon  and 
lime.  Generating  plants  for  acetylene  are  of  three  prin- 
cipal types :  Drip,  dip,  and  carbide  to  water.  Of  these 
three,  the  lecturer  considered  the  last  the  best.  He  dealt 
with  possible  impurities,  and  detailed  the  methods  of  puri- 
fication adopted.  He  advocated  purifying  immediately 
before  consumption  rather  than  before  storage.  Thirty 
to  401  candle  power  is  the  general  illuminating  power 
obtained  from  1  cubic  foot  of  acetylene  at  a  pressure  of 
2'5  in.  to  3  in.  of  water,  the  average  price  in  Great  Britain 
being  5s.  7d.  per  100  ft.  It  was  recommended  that 
acetylene  burners  should  always  be  allowed  to  consume  the 
exact  amount  of  gas  for  which  they  are  made.  This  gas 
is  not  at  present  very  much  used  for  power  purposes, 
although  its  suitability  has  been  demonstrated.  Its  cost 
for  this  purpose  is  under  2'6  pence  per  horse-power  hour. 
In  conclusion,  the  lecturer  pointed  out  that  acetylene  gas 
was  never  intended  to  compete  with  coal  gas,  but  as  a 
substitute  where  coal  gas  is  not  readily  obtainable. 


Contract  for  Steam  Motor  'Buses. — Some  time  ago  we  gave 
a  note  of  the  order  secured  by  Messrs.  Clarkson  Limited,  of 
Chelmsford,  for  five  motor  'buses  for  the  Torquay  and  District 
Motor  Omnibus  Company.  These  have  proved  so  successful  that 
the  oomjoany  has  passed  an  order  for  three  more. 
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THE   MODERN    RAILWAY   WAGON  AND 
THE   DETAILS   OF   ITS  DESIGN. 

By  George  Willans. 
(Continued  from  page  288.) 

Power  Brakes. — Although  the  question  of  fitting  the 
whole  of  the  rolling  stock  of  the  country  with  power  brakes 
has  not  as  yet  been  seriously  considered,  yet  there  is  no 
doubt  that  such  must  eventually  be  the  case,  and  judging 
from  the  action  of  several  of  the  railway  companies  in 
fitting  their  new  wagon  stock  either  with  power  brakes  or 
the  means  whereby  the  brakes  of  such  vehicles  as  are  fitted 
in  any  train  with  power  brakes  may  be  operated,  it  goes 
to  show  that  the  time  when  the  general  adoption  of  power 
brakes  is  not  a  long  way  off. 

The  question  is  one  of  great  difficulty  when  it  is  con- 
sidered what  a  large  proportion  of  the  wagon  rolling  stock 
of  the  country  is  the  property  of  private  owners,  who  will 
naturally  be  loth  to  fit  power  brakes,  unless  absolutely 
forced  to  do.    Again,  there  is  the  difficulty  of  the  two 


The  mileage  run  with  continuous  brakes  is  as  under  :  — 

Vacuum  (automatic  and  non-automatic)    83,674,967.    Faults,  276. 

Westinghouse  tautomatic)    34,400,586.    Faults,  323. 

(Board  of  Trade  returns  for  31st  December,  1903.) 

These  returns  go  to  show  that  not  only  is  there  a  far 
greater  number  of  vehicles  fitted  with  the  vacuum  brake 
than  the  Westinghouse,  but  that  the  vacuum  is  less  liable 
to  failure  in  operation.  There  is  no  doubt  about  the 
effectiveness  and  satisfactory  operation  of  the  Westinghouse 
brake,  but  in  view  of  the  above  returns  it  would  appear 
that  it  is  not  policy  to  adopt  it  in  preference  to  the  vacuum. 

There  is  only  one  type  of  Westinghouse  air  brake  in 
operation  here,  so  that  those  brakes  that  are  in  operation 
may  be  considered  as  the  outcome  of  the  best  than  can  be 
produced,  wdiereas  there  are  several  vacuum  systems  success- 
fully in  operation,  and  interchangeable  with  one  another,  viz., 
the  Midland,  the  L,  and  N.-W.,  and  G.W.  railway  systems, 
Messrs.  Gresham  and  Craven's  system,  and  Messrs.  the 
Consolidated  Engineering  Company's  system.  The  variety 
of  these  systems  of  vacuum  brakes  makes  for  the  production 


Fig.  94. 


brake  systems  adopted  for  carriage  stock,  viz.,  the  vacuum 
aud  the  Westinghouse  brakes,  and  the  consequent  want  of 
uniformity  and  interchangeability  of  the  two  systems,  and 
it  is  of  the  greatest  importance  that  one  or  other  of  these 
systems  be  adopted  as  a  standard  for  wagon  stock  before 
matters  go  too  far,  thus  saving  the  great  complication 
between  the  two  systems  as  at  present  with  the  carriage 
stock,  which  would  be  considerably  greater  with  wagon 
stock,  owing  to  its  different  nature. 

Some  difficult}'  was  anticipated  on  account  of  the  type 
of  loose  coupling  used  for  wagon  stock  being  considered  as 
not  being  suitable  for  use  with  power  brakes,  but  experi- 
ments have  shown  that  no  difficulty  need  be  considered 
from  this  cause,  and  experimental  trains  have  been  con- 
trolled quite  satisfactorily  so  fitted.  So  that  the  most 
pressing  need  in  connection  with  the  adoption  of  power 
brakes  for  wagon  stock  consists  in  the  determination  of 
which  is  to  be  the  standard  type  of  brake  to  be  fitted. 

There  is  very  little  to  choose  in  a  comparison  of  the 
braking  effect  of  either  the  vacuum  or  Westinghouse 
systems,  and,  judging  by  the  much  greater  adoption  of  the 
vacuum  brake  in  this  country  over  the  Westinghouse,  there 
should  be  no  hesitation  in  adopting  it  as  the  standard 
brake.  The  proved  efficiency  of  this  brake  and  the  gi  eater 
number  fitted  may  be  gathered  from  the  Board  of  Trade 
returns,  as  under: — ■ 

Engines.      Carriaeeo.  Total. 

The  rolling  stock  fitted /Vacuum    13,895       56,719  70,614 

with  continuous  brakes  \  Westinghouse      3,632       22,296  25,928 


of  the  best  type  of  brake,  and  the  great  attention  that  has 
lately  been  devoted  to  the  production  of  improvements  in 
vacuum  brakes,  and  the  adoption  of  and  perfecting  of  rapid- 
acting  systems,  goes  to  show  that  when  the  time  comes  for 
equipping  the  wagon  stock  the  brakes  will  be  quite  the 
best  that  can  be  produced. 

To  consider  the  gradual  adoption  of  a  power  brake ;  and 
j   although,  in  view  of  the  above,  the  vacuum  is  the  system 
I   to  be  considered,  yet  the  adoption,  if  such  were  decided 
on,  of  the  Westinghouse  could  be  brought  about  in  the 
!  same  manner. 

All  engines  are  already  fitted  with  some  type  of  power 
brake,  so  that  the  first  step  towards  fitting  a  continuous 
brake  is  to  equip  all  the  goods  brake  vans  with  a  complete 
brake  apparatus  and  emergency  valve.    Meanwhile,  all  new 
|   stock  should  be  fitted  with  brake  equipments,  and  all 
i   existing  stock  fitted  with  what  is  commonly  known  as  a 
i   "  blow-through "  pipe — i.e.,  a  means  for  making  a  con- 
tinuous connection  throughout  the  train,  such  train  pipe 
to  be  so  fitted  that  when  the  vehicle  was  undergoing  any 
subsequent  heavy  repairs  and  renewals  the  standard  brake 
equipment  could  then  be  completed.    So  that  soon  after 
i   the  adoption  of  such  measures  it  would  be  possible  for  a 
train  to  be  made  up,  consisting  of  an  engine  and  several 
vehicles,  including  the  guard's  brake  van,  fitted  with  con- 
|  tinuous  brakes,  which,  by  means  of  the  train  pipes  fitted 
I  on  the  non-braked  vehicles,  could  be  operated  from  the 
I  engine,  and  also,  in  case  of  emergency,  from  the  guard's 
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van.  In  course  of  time  the  non-braked  vehicles  would 
become  less,  and  the  adoption  of  the  continuous  brake 
become  general. 

In  fig.  94  is  shown  a  proposed  arrangement  of  the 
vacuum  automatic  brake,  working  in  conjunction  with  an 
"  either-side  "  application  brake  of  the  type  illustrated  in 
fig.  86  (ante).  This  makes  a  very  suitable  combination.  Either 
the  hand  or  power  brake  may  be  applied  without  affecting 
the  working  of  the  other,  and  such  an  equipment  should 
be  quite  sufficient  for  all  practical  purposes. 

It  will  be  seen  that  on  the  cross  shaft  of  the  either-side 
hand  brake,  as  in  fig.  86,  is  forged  an  additional  short  lever 
A.  This  is  connected  by  means  of  the  links  A'  with  the 
short  end  of  the  vacuum-brake  lever  B.  This  brake  shaft 
is  hung  in  two  V  hangers,  as  shown,  which  are  secured  to 
the  end  and  centre  longitudes  of  the  wagon,  the  vacuum 
cylinder  being  connected  with  the  brake  lever  B,  in  the 
usual  manner  as  shown. 

From  an  examination  of  the  illustration,  it  will  be  seen 
that  the  vacuum  brake  may  be  applied  and  transmitted 
through  the  various  levers  to  the  brake  blocks,  whilst  the 
hand-brake  levers  remain  in  the  rests  of  the  brake  guards, 
and  are  not  affected  by  the  application  of  the  power  brake ; 
whilst  by  the  brake  cylinder  being  arranged  in  the  centre 
of  the  wagon,  and  in  conjunction  with  the  either-side  hand 
brake,  there  is  sufficient  room  for  the  operation  of  drop- 
bottom  doors,  if  required. 

In  the  figure  two  types  of  rapid-acting  valves  are  shown, 
the  one  connected  to  the  cylinder  by  the  flexible  hose  being 
the  Vacuum  Brake  Company's  patent  valve,  and  the  one 
arranged  on  the  swan  neck  of  the  brake  pipe  being  the 
Consolidated  Engineering  Company's  patent  valve.  Both 
obtain  the  same  end  in  somewhat  different  ways — i.e.,  to 
make  a  rapid  reduction  of  the  vacuum  on  each  individual 
vehicle,  additional  to  the  reduction  made  by  the  driver  or 
guard  when  applying  the  brake,  but  such  that  the  additional 
reduction  is  made  after  a  pre-determined  amount  of  air  is 
admitted  by  the  driver,  thus  retaining  the  graduated 
application  of  the  brake.  Of  course,  if  one  type  of  rapid- 
acting  valve  is  fitted,  the  other  is  superfluous,  either  an 
ordinary  swan  neck  or  T  connection  piece  being  substituted. 

Vehicles  fitted  with  a  continuous  train  pipe  only  should 
have  the  end  of  the  train  pipe  painted  red.  This  is  to  denote 
the  absence  of  the  brake  cylinder,  so  that  a  guard  is 
enabled  to  quickly  estimate  the  number  of  power-braked 
and  unbraked  vehicles  in  a  train. 


ELECTRIC    WINDING  ENGINES. 

f  Continued  from  par/e  409. ) 

Whilst  the  direct-current  dynamos  are  divided  into  three 
sub-classes  of  series,  shunt,  and  compound  machines, 
alternating-current  dynamos  are  divided  into  two  main 
classes  of  monophase  and  polyphase  machines.  It  is 
difficult  to  describe  in  the  limited  space  the  great  difference 
between  a  monophase  and  polyphase  current,  or  the 
behaviour  of  motors  connected  to  these  different  systems, 
and  the  reader  is  referred  to  the  articles  on  this  subject  that 
appeared  in  the  pages  of  The  Practical  Engineer  of  April 
24th,  May  1st,  May  15th,  May  22nd,  and  May  29th,  1903. 
Briefly  put,  the  monophase  machine  supplies  a  current 
in  which  the  current  alternates  so  many  times  per 
second,  flowing  first  in  one  direction  and  then  in 
another.  If  the  instantaneous  values  of  the  electro- 
motive force  induced  in  the  windings  of  a  monophase 
alternator  were  plotted  out  on  a  chart,  of  which  the 
horizontal  axis  represents  time,  to  any  convenient  scale, 
the  result  would  be  a  double  sine  curve,  similar  to  that 
shown  in  fig.  3.  Now,  it  was  found  that  whereas  in 
the  direct-current  dynamo  it  was  possible  to  wind  the 
armature  completely  with  wires,  in  a  monophase  alternator 
it  was  not  possible  so  to  wind  the  armature,  and  that  the 


best  results  were  obtained  when  a  third  of  the  periphery 
only  was  wound,  reaving  two-thirds  bare.  Owing  to  the 
fact  that  the  volts  and  amperes  alternate  in  direction,  if 
there  is  an  inductive  load — -that  is,  if  the  current  is  used  in 
connect  ion  with  motors,  arc  lamps,  or  other  apparatus  having 
iron  cores,  the  amperes  will  not  attain  their  maxima  and 
minima  until  a  later  period  than  the  volts.  The  two  functions 
are  said  to  be  not  then,  in  phase,  and  the  power  is  no  longer 
watts  =  ExC,  but  watts  =  ExCx#>,  where  p  is  a  number 
less  than  unity  called  the  power  factor,  and  is  the  numerical 
value  of  the  curve  of  the  angle  of  lag  between  the 
instantaneous  values  of  the  volts  and  amperes.  It  was 
further  known  that  there  was  great  difficulty  experienced  in 
getting  an  alternating-current  motor  to  start  if  the  machine 
was  of  any  appreciable  size  and  had  to  start  under  load.  The 
result  was  that  the  electrical  engineers  found  that  if  the 
armature  were  wound  with  two  sets  of  coils  entirely 
independent,  or,  better,  with  three  independent  sets  of 
coils,  different  results  having  many  important  advantages 
were  obtained.  Each  of  these  three  sets  of  coils  were 
exactly  similar,  and  each  had  indeed  in  it  an  alternating 
current  in  every  respect  like  the  current  induced  in  the 
other,  only  their  phases  were  different.  That  is,  the 
electromotive  forces  attained  their,  maxima  and  minima 


Fi.j.  3. 

at  different  times,  and  as  the  current  depends  upon  the 
electromotive  force,  the  current  in  each  followed  their  volts, 
and  thus,  if  the  instantaneous  values  of  either  the  volts  or 
the  amperes  in  all  three  phases  be  set  out  on  the  same 
chart,  the  horizontal  axis  again  representing  time,  there 
would  be  three  sine  curves,  as  shown  in  fig.  4.  There  are 
two  methods  of  connecting  up  the  circuits  of  a  three-phase 
generator,  one  being  in  "  star  "  formation  and  the  other 
in  "mesh"  or  "delta"  formation.  In  each  case  the  total 
power  given  out  by  the  alternator,  expressed  in  watts,  if 
x  represents  the  volts  in  any  phase  and  y  the  amperes, 
would  be  3  x  x  x  y  J'6  x  cos  </>,  where  cos  4>  is  equivalent 
to  the  power  factor  referred  to  above. 

It  was  also  shown  in  these  articles  that  there  are  two 
great  divisions  of  polyphase  motors.  The  first  is  known 
as  the  synchronous  motor,  and  is  exactly  similar  to  a 
polyphase  generator  run  as  a  motor,  and  is  therefore 
similar  to  the  direct-current  motor.  There  is  a  difficulty 
in  starting  these  machines  under  load,  and  therefore  there 
is  little  advantage,  if  this  type  of  motor  be  employed 
generally,  over  the  monophase  alternating-current  motor ; 
but  it  was  also  shown  that  the  use  of  a  three-phase  current 
permits  the  employment  of  an  entirely  different  type  of 
motor,  known  as  the  asynchronous,  or  more  generally  as 
the  induction  type  of  motor. 

The  induction  motor  is  designed  entirely  differently  from 
the  synchronous  motor.  There  are  no  field  magnets  and 
armature,  as  is  the  case  with  the  direct-current  or  ordinary 
alternating-current  motor.  There  are  still,  however,  the 
two  main  parts — the  rotating  portion  and  the  stationary 
portion.  The  former  is  now  termed  the  rotor,  and  the 
latter  the  stator.  The  great  difference  is  this :  in  the 
direct-current  motor  the  stationary  portion  is  wound  with 
the  exciting  coils,  through  which  a  current,  large  or  small, 
from  the  supply  mains  is  allowed  to  flow ;  while  through 
the  armature  windings  is  passed  the  main  current,  the 
amount  depending  upon  the  efficiency  of  the  machine  and 
the  value  of  the  load  upon  the  machine.  In  the  induction 
motor  the  stator  is  wound  so  that  the  main  current  flows 
through  its  coils  in  such  a  manner  that  even  if  all  parts 
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are  at  rest  there  is  a  rotating  magnetic  field,  and  the  speed 
of  rotation  of  this  magnetic  field  does  not  depend  upon  the 
electromotive  force,  as  is  the  case  with  the  direct-current 
motor,  hut  upon  the  number  of  poles  and  the  periodicity 
of  the  supply.  By  this  is  meant  upon  the  number  of 
double-sine  curves  which  would  be  set  out  on  the  chart  if 
the  instantaneous  values  of  the  volts  of  any  one  phase 
were  plotted  out  during  one  second.  The  rotor  is  also 
wound,  and  might  thus  be  considered  as  the  equivalent  of 
the  direct-current  armature ;  but  there  is  this  difference — 
the  rotor  coils  carry  a  current  which  is  neither  received 
from  nor  given  to  the  outer  circuit.  The  rotating  magnetic 
field,  due  to  the  stator  current  carrying  coils,  causes  the 
mass  of  iron  of  which  the  rotor  core  is  composed  to  rotate 
at  practically  the  same  speed  as  the. magnetic  field.  There 
is,  however,  a  slight  difference  between  the  two  speeds, 
known  technically  as  the  "  slip,"  and  therefore  the  rotor 
coils  cut  the  lines  of  force  due  to  the  stator  coils  at  a  low 
speed,  and  consequently  a  slight  electromotive  force  is 
induced  in  the  rotor  windings.  This  low  electromotive 
force  causes  a  heavy  current  to  flow,  as  the  resistance  of 
the  rotor  coils  is  very  low,  and  they  are  actually  short 
circuited  on  themselves.  The  resistance  being  constant, 
the  amount  of  the  current  so  flowing  will  depend  upon  the 
electromotive  force  induced,  and  this  again  depends  upon 
the  amount  of  tke  slip.  It  is  outside  the  province  of  these 
notes  to  explain  fully  the  theory  of  the  induction  motor, 
but  it  may  be  stated  in  passing  that  this  rotor  current 
serves  a  useful  purpose :  it  is  required  to  compensate  for 
the  back  induction  of  the  stator  coils,  which  varies  with 
the  amount  of  the  load,  and  it  is  also  necessary  to  form 
one-half  of  the  electro-magnetic  couple  which  is  neces- 
sary in  order  that  power  may  be  derived  from  dynamo- 
electric  machinery. 

Sometimes  these  rotor  coils  are  wound  so  that  they  are 
all  short  circuited  on  the  same  pair  of  end  rings,  and  the 
arrangement  is  then  termed  a  squirrel-cage  rotor;  on  the 
other  hand,  sometimes  a  wound  rotor  is  designed.  In  this 
case  there  is  a  separate  complete  coil  for  each  phase,  and 
these  are  connected  at  their  ends.  When  this  is  done, 
instead  of  being  actually  directly  so  connected,  they  are 
frequently  connected  through  slip  rings.  This  device 
permits  of  an  external  resistance  being  added  into  their 
respective  circuits.  The  effect  of  this  resistance  is  very 
great.  At  any  load  there  must  be,  to  form  the  necessary 
electro-magnetic  couple,  a  definite  value  of  current  flowing 
through  the  rotor  coils.  If,  then,  the  resistance  of  these 
coils  is  increased,  a  higher  electromotive  force  will  be 
required  to  force  the  current  through  this  resistance.  Now, 
as  the  electromotive  force  depends  upon  the  value  of  the 
slip,  there  must  be  a  greater  slip,  or,  in  other  words,  the 
rotor  must  run  more  slowly.  In  the  induction  motor,  it 
must  be  rememljered  that  the  speed  depends  solely,  apart 
from  the  question  of  the  insertion  of  an  external  resistance 
in  the  rotor  coils,  upon  the  periodicity  and  the  number  of 
poles.  Thus,  if  it  is  impossible  or  inconvenient  to  alter 
the  number  of  poles,  the  insertion  of  resistance  in  the  rotor 
coils  affords  the  only  means  of  altering  the  speed. 

The  above  constitutes,  in  brief  outline,  the  main 
principles  upon  which  both  the  direct-current  and  the 
induction  motors  work,  and  the  writer  hopes  they  will  be 
found  sufficient  for  the  reader  to  grasp  the  reason  for  the 
application  of  these  types  of  motors  in  any  successful 
scheme  for  electrical  winding  plants.  The  reader  who 
wishes  to  pursue  this  branch  of  the  subject  further  is 
referred  to  the  many  useful  text  books  on  the  direct- 
current  motor  and  to  the  articles  referred  to  above  which 
appeared  in  The  Practical  Engineer  on  induction  motors. 

Having  dealt  thus  briefly  with  the  principles  of  the 
electrical  part  of  the  equipment,  we  must  now  deal  as 
briefly  with  the  mechanical  principles,  and  then  show  how 
in  practice  a  combined  electrical  and  mechanical  plant  is 
designed  to  meet  the  great  difficulties  that  arise;  and, 
finally,  from  data  that  is  available,  chiefly  from  continental 


practice,  we  will  show  the  actual  results  that  have  already 
been  obtained  from  such  combined  plants,  and  the  increased 
efficiencies  that  electrical  engineers  contend  colliery  owners 
in  this  country  may  reasonably  anticipate  if  they  adopt 
this  more  modern  system  of  winding. 

The  conditions  that  obtain  in  any  system  of  colliery 
winding  are  far  from  being  ideal  from  an  economical  point 
of  view.  As  is  universally  known,  ini  all  colliery  winding, 
the  object  is  to  raise  from  great  depths  the  coal  that  is 
won  by  the  miners,  and  as  in  many  collieries  2,500  tons 
or  more  must  be  raised  per  diem  from  depths  of  600  yards, 
or  even  from  greater  depths,  and  as  the  operation  is  in  no 
sense  continuous — 'that  is,  it  is  not  a  steady  operation,  such 
as  the  haulage  of  a  mineral  train,  for  instance,  many  miles, 
but  the  cages  are  started  from  rest,  brought  to  the  surface, 
and  then  stopped  ;  in  the  meantime,  other  cages  have  been 
lowered^  and  as  soon  as  the  empty  trucks  at  the  bottom 
have  been  replaced  by  full  ones,  the  whole  operation  is 
re-commenced — it  is  evident  that  the  work  entails  frequent 
starting  and  stopping  of  the  winding  engine,  and  that 
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more  than  this  :  as  it  is  impossible  for  many  reasons  to 
start  or  to  stop  suddenly,  there  is  a  period  in  each  operation 
during  which  there  is  an  acceleration  of  the  winding  gear, 
and  then  also  later  a  period  of  retardation.  As  the  object 
is  to  raise  the  greatest  quantity  of  coal  in  the  smallest 
space  of  time,  both  the  starting  and  stopping  operations 
are  carried  out  as  rapidly  as  possible. 

It  is?also  well  known  to  all  engineers  that  every  moving 
body  possesses  energy,  and  that  this  energy  is  termed  its 
kinetic  energy,  and  may  be  expressed  in  foot-pounds  as 
being  equal  to  1  jai  M  V2,  where  M  is  in  pounds  and  V  in!  feet 
per  minute.  Now,  according  to  the  laws  of  motion,  power 
must  be  supplied  to  any  body  to  cause  it  to  alter  in  speed. 
Thus,  if  a  body  is  at  rest  power  must  be  applied  to  make 
the  body  either  move  in  a  horizontal  plane,  a  vertical 
plane,  or  to  rotate,  and  the  amount  of  the  power  will 
depend,  as  is  shown  by  the  above  formula,  upon  the  mass 
of  the  body  and  the  speed  at  which  it  is  desired  to  make 
it  move.  If  the  body  is  moving,  and  it  is  desired  to  alter 
the  speed,  then  more  power  must  be  applied — in  a  positive 
direction  if  a  higher  speed  is  required ;  in  a  negative  or 
reverse  direction  if  the  body  has  to  be  reduced  in  speed 
or  brought  to  rest.  This  law  holds  good  universally,  and 
in  accordance  with  it,  if  a  body  be  moving,  it  will  continue 
to  move  indefinitely  in  the  same  direction  and  at  the  same 
speed  unless  an  opposing  force  be  applied  to  it.  This  does 
not,  at  first  sight,  appear  to  conform  with  the  conditions 
that  obtain  in  practice,  for  it  is  seen  that  when  the 
propelling  force  of  any  body  is  removed  tne  body  soon 
comes  to  rest.  This  is,  however,  quite  in  accordance  with 
the  conditions  of  the  law,  for  it  must  be  remembered  that 
the  opposing  forces  are  in  this  case  applied  in  the  form 
of  wind  resistance  and  friction.  The  case  is  well  illustrated 
in  practice  by  considering  the  action  of  an  express  train. 
When  it  is  desired  to  suddenly  stop  one  of  these,  it  is  not 
sufficient  to  cut  off  the  steam,  but  the  enormous  kinetic 
energy  of  the  train  must  be  absorbed  by  the  brakes,  and 
thus  dissipated  in  the  form  of  heat. 

(To  he  continued.) 


An  installation  of  the  electro-pneumatic  system  of  signalling 
and  interlocking  lias  just  been  completed  on  the  Tync  section 
of  the  North-Eastern  Kailway,  at  a  cost  of  about  £50,000. 
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SETTING   TYPE    BY  TELEGRAPH. 


An  interesting  paper  under  this  heading  was  read  before 
the  Institution  of  Electric  Engineers  on  February  23rd  by 
Mr.  Donald  Murray,  of  Sydney,  the  inventor  of  the  Murray 
system  of  printing  by  telegraph.  Although  since  the 
advent  of  telegraphy  by  means  of  electricity  hundreds  of 
printing  telegraphs  have  been  invented,  it  is  only  within 
recent  years  that  two  or  three  really  successful  machines 
have  been  made.  The  author  pointed  out  at  the  beginning 
that  all  telegraph  systems,  from  the  Morse  key  upwards, 
are  printing  telegraphs  more  or  less  developed,  and  that 
a  completely  developed  system  must  be  a  printing  telegraph. 
The  Hughes  printing  telegraph  is  the  oldest  in  use,  but 
this  machine  prints  messages  on  a  tape,  and  its  speed  is 
limited  by  the  manual  skill  of  the  operator.  The  Rowland, 
Buckingham,  the  Murray,  and  the  Siemens  and  Halske 
systems,  which  give  an  increased  capacity  and  print  in 
page  form,  are  all  products  of  the  past  four  or  five  years. 
It  is  with  systems  of  this  kind  that  the  paper  deals.  The 
fundamental  feature  of  printing  telegraphy  is  the  kind  of 
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patterns  or  permutations  transmitted.  In  telegraphy  these 
patterns  are  symbolic.  The  signals  may  be  divided  into 
time  and  space  signals,  and  in  printing  telegraphs  the  space 
signals  forming  the  written  message  have  to  be  sent  over 
the  telegraphic  wire.  Although  the  Morse  alphabet  is 
ideal  for  manual  telegraphy,  it  has  a  grave  disadvantage 
for  machine  telegraphy,  viz.,  the  letters  are  of  unequal 
length.  Fortunately,  however,  the  operator  of  the  printing 
machines  has  not  to  learn  a  new  alphabet,  as  only  a 
knowledge  of  typewriting  is  required  from  him. 

The  alphabet  used  in  the  Buckingham  printing  telegraph 
is  both  equal  and  unequal.  It  uses  the  Morse  dot  and 
dash,  but  as  each  letter  is  represented  by  six  impulses, 
three  positive  and  three  negative,  it  is  not  necessary  to 
use  the  negative  dash  solely  as  a  unison  mark,  as  in  Morse. 
The  Buckingham  is  an  equal-letter  system  at  the  receiving 
station,  and  unequal  letter  at  the  sending  station. 

The  alphabet  used  in  the  Baudot  and  Murray  systems  is 
the  shortest  possible,  and  is  an  equal-letter  alphabet,  con- 
sisting of  five  units  per  letter.  The  permutations  are  made 
up  out  of  impulses  of  1,  2,  3,  4,  and  5  units'  duration, 
both  positive  and  negative  (or  positive  and  zero).  Being 
an  equal-letter  alphabet,  the  signals  can  be  divided  off  into 
letters  by  measurement.  There  is,  therefore,  no  need  for 
a  unison  signal  to  separate  the  letters  as  in  Morse.  Hence 
there  is  no  space  between  the  letters.  The  result  is  that 
impulses  frequently  extend  from  one  letter  into  the  next, 
and  the  average  number  of  marking  impulses  per  letter  in 
the  Murray  system  is  only  about  1J,  and  a  trifle  more  in 
the  Baudot.  In  the  Rowland  there  are  four  and  a-half 
marking  impulses  per  letter.  The  Rowland  alphabet, 
therefore,  sends  about  three  and  a-half  times  as  many 
signals  per  letter  as  the  Baudot  and  Murray  alphabet. 
The  Murray  Automatic  System. 

The  collector  and  distributor  in  the  Murray  system  each 
consist  of  an  oscillating  arm  or  lever,  and  a  moving  band 
of  telegraph  tape  about  half  an  inch  wide,  the  message 
being  recorded  as  perforations  of  the  tape.  Fig.  1  shows 
a  piece  of  this  tape  perforated  with  holes  representing  the 


word  "  Paris,"  while  beneath  it  on  line  3  are  shown  the 
main  line  signals  which  produce  this  tape  at  the  receiving- 
station.  The  messages  for  transmission  are  punched  in  the 
tape  by  keyboard  perforators  of  a  simple  character.  At 
the  back  of  the  instrument  there  is  a  box  holding  a 
condenser  to  suppress  the  spark  at  the  punching  contact. 
On  the  top  of  this  box  rests  the  ordinary  Wheatstone  tape- 
feed  wheel.  In  front  is  the  actual  perforator,  which  includes 
a  punch  block,  with  five  punches  and  an!  electro-magnet, 
the  armature  of  which  punches  on  its  front  stroke,  and 
feeds  the  tape  forward  one  letter  space  on  its  back  stroke. 
This  magnet  does  the  whole  of  the  work,  and  there  are  only 
two  electric  contacts,  one  a  punching  contact  and  the  other 
a  letter-counting  contact,  to  indicate  the  length  of  the  lines 
for  the  page  printing.  There  is  also  a  typewriter  keyboard 
with  33  keys,  the  touch  and  depression  of  which  have  been 
made  very  light  and  short  to  increase  the  speed  of 
operation.  A  simple  selecting  or  translating  mechanism 
completes  the  machine.  On  the  right  is  the  lever  for 
pulling  the  tape  back  letter  by  letter  when  a  correction  is 
necessary.  The  correction  is  made  by  striking  the  letter- 
shift  key  (caps).  This  punches  five  holes  in  a  letter  space, 
and  so  blots  out  all  other  permutations  which  may  have 
been  previously  punched.  At  the  other  end  of  the  line  this 
signal  leaves  the  printer  unaffected,  its  function  being  to 
shift  the  action  of  the  printer  from  figure?  to  letters.  The 
signal  may  be  repeated  half  a  dozen  times,  so  as  to  blot 
out  a  whole  word,  and  there  will  be  no  trace  of  the  error 
in  the  printed  message. 

The  perforated  tape,  containing  a  batch  of  three  or  four 
messages,  having  been  prepared,  the  next  step  is  automatic 
transmission — that  is  to  say,  collection  of  the  space  signals 
and  transmissions  as  time  signals. 

The  object  of  the  Murray  single-line  transmitter  is  to 
produce  from  a  series  of  adjoining  but  separate  holes  in 
a  tape,  not  a  series  of  short  dots,  but  a  continuous  tele- 
graphic signal,  such  as  would  be  produced  by  a.  contact 
brush  passing  over  the  slit  or  elongated  perforation,  equal 
in  length  to  all  the  holes.  The  mechanism  has  also  to 
break  or  reverse  the  current  when  one  or  more  unperforated 
units  of  tape  intervene,  and  to  maintain  this  zero  or 
reversed  current  in  the  line  until  one  or  more  perforated 
units  of  tape  occur.  It  is  a  process  of  integrating  or 
producing  a  continuous  signal  from  a  series  of  discontinuous 
holes.  The  object  is  to  reduce  as  far  as  possible  the  number 
of  signals  transmitted  over  the  line  by  making  the 
instrument  transmit  the  real  Baudot  alphabet.  If  it  were 
not  for  this  arrangement,  the  number  of  signals  that  would 
have  to  be  transmitted  to  produce  the  Murray  tape  would 
be  nearly  double  what  it  is  now.  It  will  be  seen  presently 
that  at  the  receiving  station  there  are  instruments  which 
exactly  reverse  this  process.  They  differentiate  or  split  up 
the  wholesale  signals  into  their  retail  units,  thereby  pro- 
ducing at  the  receiving  station  a  replica  of  the  transmitting 
tape. 

As  there  is  only  one  row  of  message  holes  in  the  tape, 
the  Murray  transmitter,  in  its  improved  form,  is  a  con- 
siderable departure  from  the  Wheatstone  model.  In  the 
Wheatstone  the  signals  depend  on  the  relative  positions  of 
message  holes  arranged  in  two  rows.  In  the  new  Murray 
transmitter  the  signals  depend  on  the  relative  positions  of 
perforated  and  non-perforated  units  of  tape.  The  mechanism 
is  shown  in  fig.  2  (collector).  The  tape  and  the  transmitter 
together  form  the  collector.  There  is  the  usual  Wheatstone 
star  wheel  15  to  feed  the  tape  forward  by  means  of  the 
central  row  of  holes,  rack  and  pinion  fashion  ;  but  in  place 
of  the  two  small  upright  rods  used  in  the  Wheatstone  for 
entering  the  holes  in  the  tape,  there  is  a  single  rod  1. 
This  rod  is  pivoted  at  one  end  of  a  horizontal  thrust  lever 
2.  This  thrust  lever  is  in  its  turn  pivoted  near  its  middle 
on  a  vertical  lever  3,  oscillating  on  the  centre  1.  This 
vertical  lever  is  kept  oscillating  steadily  by  a  small 
eccentric  wheel  5  and  connecting  rod  6,  of  the  same  kind 
as  that  employed  in  the  Wheatstone  transmitter.  The 
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thrust  lever  2  has  a  tooth  7  on  its  under  side,  which  rests 
against  a  pin  8  in  the  vertical  lever  3.  The  result  of  the 
oscillations  of  the  vertical  lever  3  is  to  cause  the  horizontal 
thrust  lever  2  to  oscillate  also.  The  free  end  9  of  this 
thrust  lever  is  placed  close  to  the  two  free  ends  of  two 
converging  thrust  bars  10  and  11,  which  are  pivoted  one 
on  each  side  of  the  pivot  12,  of  an  ordinary  Wheatstone 
contact  lever  13.  These  converging  thrust  bars  are  lightly 
pressed  against  a  friction  roller  14  by  two  small  steel-wire 
springs.  The  usual  Wheatstone  jockey  roller  17  ensures 
the  contact  lever  13  making  firm  contact,  and  remaining 
either  on  contact  18  or  on  contact  19. 

When  the  machine  is  in  operation,  and  tape  perforated 
with  a  message  is  being  fed  through  in  the  ordinary 
Wheatstone  manner,  the  small  steel  rod  1  reciprocates 
regularly  against  the  paper  tape  20,  as  may  be  seen  from 
the  dotted  arc  16,  described  from  the  centre  4.    It  makes 
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one  reciprocation  for  each  unit  of  the  tape,  the  eccentric 
wheel  5  making  10  revolutions  for  one  revolution  of  the 
star  wheel  15,  the  spindles  of  the  two  wheels  being  con- 
nected by  10  to  1  gearing,  as  shown  by  the  large  dotted 
circle.  If  there  is  a  message  hole  in  the  tape,  the  tip  of 
the  rod  enters  the  hole,  and  the  complete  motion  of  the 
rod  is  unobstructed.  This  permits  the  thrust  lever  2  to 
move  as  if  it  were  one  piece  with  the  vertical  lever  3,  and 
the  oscillation  causes  its  free  end  to  strike  the  free  end  of 
the  lower  thrust  bar  11,  connected  with  the  contact  lever 
below  the  pivot  12.  This  throws  the  contact  lever  over 
on  to  the  marking  contact  18.  If  at  the  next  oscillation 
the  small  upright  rod  again  enters  a  hole  in  the  tape,  the 
same  action  is  repeated,  but  the  contact  lever  being  already 
against  the  marking  contact,  and  held  there  by  the  jockey 
roller  17,  no  change  is  made  in  its  position,  and  marking 
current  continues  to  be  sent  out  to  line.  No  further 
repetition  of  message  holes  in  the  paper  tape  makes  any 
change  in  the  position  of  the  contact  lever ;   but  if  a 


non-perforated  unit  of  tape  intervenes,  then  the  small  rod  1 
is  obstructed  by  the  tape,  and  the  oscillation  of  the  vertical 
lever  3  causes  the  rod  1  to  depress  its  end  of  the  thrust 
lever  2,  thereby  raising  the  other  end  9  of  the  thrust  lever, 
which  then,  in  the  course  of  the  oscillation,  strikes  the 
tipper  thrust  bar  10.  This  throws  the  contact  lever  over 
on  to  the  spacing  contact  19,  thereby  breaking  the  marking 
current  and  throwing  spacing  current  into  the  line.  If  in 
the  next  oscillation  another  non-perforated  unit  of  tape 
intervenes,  the  same  action  is  repeated,  but  as  the  contact 
lever  is  already  resting  on  the  spacing  contact,  no  change 
in  its  position-  takes  place,  and  spacing  current  continues 
to  be  sent  out  until  a  perforation  occurs  in  the  tape. 
This,  by  the  action  already  explained,  throws  the  contact 
lever  over  again  on  to  the  marking  contact.  It  is  always 
the  first  of  a  series  of  perforated  units,  or  the  first  of  a 
series  of  non-perforated  units  of  tape,  that  operates  to 
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throw  the  contact  lever  over  from  one  contact  to  the  other. 
By  this  means  the  space  signals  punched  in  the  tape  are 
converted  into  time  signals  of  the  real  Baudot  alphabet. 

In  the  Murray  transmitter  the  method  of  ensuring  that 
the  positive  and  negative  half-wave  or  units  shall  be  both 
of  the  same  length  is  as  follows :  The  eccentric  wheel  5, 
fig.  2,  makes  one  complete  revolution  for  each  half-wave, 
positive  or  negative.  A  small  steel  pointer  21  is  inserted 
in  the  eccentric  wheel,  and  on  the  frame  of  the  machine 
there  is  a  short  scale  22.  If  the  transmitter  is  driven  very 
slowly  by  hand  the  galvanometer  needle  will  be  observed 
to  come  to  zero  at  the  moment  when  the  positive  or  the 
negative  contact  is  broken.  If  the  pointer  points  to  the 
same  division  on  the  scale  for  a  positive  break  as  for  a 
negative  break,  then  there  is  no  bias,  and  the  positive  half- 
wave  is  the  same  length  as  the  negative  half-wave.  If,  on 
the  other  hand,  the  pointer  is  alternately  in  advance  and 
in  retard  for  each  half-wave  or  unit,  then  bias  exists,  and 
the  contacts  have  to  be  adjusted  till  it  disappears.  As 
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each  half-wave  or  unit  is  equal  in  length  to  the  circum- 
ference of  the  circle  described  by  the  tip  of  the  pointer  24, 
it  will  be  seen  that  bias  is  not  only  shown  on  a  magnified 
scale,  but  is  exactly  measured. 

At  the  back  of  the  transmitter  box  may  be  a  La  (Jour 
phonic-wheel  motor  that  drives  the  transmitter.  This 
motor  is  clearly  shown  in  the  general  diagram  of  the 
system,  fig.  2 ;  23  is  a  vibrating  reed,  which  sends  electrical 
impulses  alternately  to  the  two  motor  magnets  24  and  25, 
and  these  keep  the  notched  armature  26  in  steady  rotation. 
This  armature  26  drives  the  star  wheel  15  and  eccentric 
wheel  5.  The  arrangement  is  in  reality  an  electrical 
pendulum  with  the  action  reversed,  the  pendulum  driving 
the  escapement  wheel,  the  two  magnets  being  the  two 
pallets  of  the  escapement  which  pull  the  escapement  wheel 
26  round  step  by  step,  though  the  inertia  of  the  wheel  is 
sufficient  to  ensure  uniform  motion.  The  vibrating  reed 
being  isochronous  in  the  acoustical  sense,  the  speed  of 
the  motor  is  the  same  for  all  amplitudes  of  vibration. 
That  is  to  say,  variation  of  current  strength  has  no  effect 
on  the  speed  of  the  motor.  The  speed  is  .remarkably 
uniform,  and  the  motor  is  ideal  for  the  purpose  and  gives 
no  trouble. 

The  distributor  at  the  receiving  station  consists  of  two 
relays,  a  vibrating  reed  and  a  recorder.  In  practice  the 
main-line  signals  pass  through  an  ordinary  polarised  relay 
to  earth,  this  relay  operating  two  local  relays ;  but,  for 
the  sake  of  clearness,  the  main-line  signals  are  shown 
passing  direct  through  the  two  local  relays  27  and  28, 
fig.  2,  to  earth.  It  is  by  means  of  these  two  relays  that 
the  rest  of  the  distributing  mechanism  is  controlled.  The 
recorder,  which  punches  the  message  holes  in  the  receiving 
tape,  is  also  shown  in  Fig.  2.  This  recorder  consists  of  a 
punching  magnet  and  a  spacing  magnet.  The  punching 
magnet  operates  a  punching  lever  29  and  a  punch  30.  This 
punch  corresponds  with  the  small  rod  1  in  the  transmitter. 
The  punch  reproduces  the  motions  of  the  rod,  and  thereby 
reproduces  the  perforations  in  the  tape.  On  short  circuit 
the  punch  and  the  rod  may  be  seen  to  be  working  precisely 
in  step  with  each  other.  The  spacing  magnet  feeds  the 
tape  forward  unit  by  unit  by  means  of  the  escapement  and 
star  wheel  on  the  motor-driven  spindle  31.  In  order  to 
secure  the  alternating  action  of  these  two  magnets,  the 
contacts  which  close  their  respective  circuits  are  arranged 
one  on  each  side,  32  and  33,  of  a  vibrating  reed  34,  driven 
by  a  magnet  35.  As  the  reed  vibrates,  short  impulses  are 
sent  alternately  to  the  punching  and  the  spacing  magnet. 
When  there  are  no  signals  passing  in  the  main  line,  a 
special  device  (not  shown)  cuts  out  the  spacing  magnet  by 
opening  the  switch  60,  and  so  stops  the  tape ;  but  as  long 
as  a  message  is  passing  the  vibratory  action  of  the  spacing 
magnet  is  continuous,  and  the  tape  is  fed  forward  at  a 
fixed  speed.  The  punching  magnet  works  alternately  with 
the  spacing  magnet,  but  only  when  there  is  marking 
current  in  the  main  line,  the  punching  relay  27  controlling 
the  circuit  of  the  punching  magnet.  The  oscillations  of 
the  tongue  of  relay  27  and  of  the  vibrating  reed  must 
therefore  be  not  only  isochronous,  but  also  synchronous. 
Between  sending  station  and  receiving  station  isochronism 
only  is  needed,  but  between  the  receiving  instruments  on 
the  same  table  synchronism  is  essential.  This  is  the  case 
not  only  with  printing  telegraphs,  but  with  all  machines. 
The  parts  must  move  synchronously,  or  the  machine  will 
not  work.  Fortunately,  practical  synchronism,  when  it  is 
a  question  of  a  few  inches  and  not  of  miles,  is  very  easy  of 
attainment. 

The  isochronism  diagram,  fig.  1,  illustrates  the  co- 
operation of  the  current  impulses.  It  shows  a  section  of 
receiving  tape  punched  with  the  word  "  Paris."  Beneath 
are  the  current  impulses,  indicated  by  black  bars.  Line  1 
shows  the  impulses  given  to  the  punching  magnet  by  the 
successive  contacts  of  the  reed  34  with  the  contact  33. 
Line  2  shows  the  uninterrupted  succession  of  impulses  to 
the  spacing  magnet  from  the  reed  contact  32.    Line  3 


shows  the  main-line  signals.  This  illustrates  the  great 
saving  of  line  signals  effected  by  the  special  arrangements 
of  the  collecting  and  distributing  mechanisms.  Without 
these  special  arrangements  it  would  be  necessary  to 
transmit  over  the  main  line  the  signals  shown  in  lines  1 
and  2  ;  thai  is  to  say,  about  five  times  as  many  .signals 
as  are  now  required.  Line  4  shows  the  gaps  in  the  circuit 
<>f  the  reed  magnet  35  made  by  the  crossing  from  contact 
to  contact  of  the  tongue  39  of  the  governing  relay.  Line  5 
shows  the  impulses  gefterated  by  the  reed  contact  40.  As 
long  as  these  impulses  do  not  get  into  step  with  the  gaps 
in  line  4,  they  are  not  interfered  with;  but  directly  they 
do  they  get  clipped,  as  shown  for  the  sake  of  illustration 
in  the  second  half  of  line  4.  The  speed  at  the  two  stations 
can,  of  course,  be  varied  by  altering  the  position  and  size 
of  the  weights  on  the  vibrating  reeds  at  the  two  stations. 

A  speed  of  no  less  than  900  letters  (150  words)  per 
minute  in  one  direction  has  been  reached  with  this  recording- 
mechanism,  at  which  speed  the  punching  magnet  has  to 
punch  75  holes  per  second,  and  the  punching  and  spacing 
of  the  receiving  tape  have  been  perfectly  performed  at 
960  letters  (160  words)  per  minute,  or  80  holes  per  second. 
Even  this  is  not  the  limit,  and  it  is  possible  that  the 
speed  might  be  forced  upjto  even  1,200  letters  (200  words) 
per  minute.  For  ordinary -commercial  telegraphy  there  is 
no  necessity  for  such  high  speed,  and  it  is  probable  that  if 
the  Murray  system  comes  into  general  use  in  preference  to 
other  systems,  the  speeds  required  will  be  from  about  240 
letters  (40  words)  up  to  about  720  letters  (120  words)  per 
minute. 

The  Second  Translation  and  Printing. 

It'  the  tape  is  not  required  for  re-transmission,  then  the 
tape  signals  have  to  be  translated  into  Roman  letters  and 
printed.  The  essential  features  of  the  Murray  printer  are 
shown  in  the  general  diagram,  fig.  2.  The  tape  is  fed  along 
letter  by  letter  (five  units  at  a  time)  by  a  star  wheel  46, 
carried  on  a  shuttle  47,  which  is  kept  reciprocating  in  the 
directions  shown  by  the  double  arrow  A  B  by  means  of  a 
cam,  each  reciprocation  rotating  the  star  wheel  one  letter 
space,  as  shown  by  the  arrow  C  D.  The  shuttle  carries  a 
die  plate  coinciding  with  the  circumference  of  the  star 
wheel,  and  having  five  holes  corresponding  with  the  message 
holes  in  the  tape.  Five  rods  48,  fixed  in  the  ends  of  five 
slotted  combs  49,  are  free  to  enter  the  five  holes  in  the 
die  plate  if  they  are  not  obstructed  by  the  paper  tape  which 
passes  between  the  rods  and  the  die  plate.  On  its  inward 
stroke  the  shuttle  with  its  die  plate  presses  the  tape,  with 
a  letter  group  of  perforations,  against  the  ends  of  the  five 
rods  48.  Rods  that  are  opposite  holes  in  the  tape  pass 
through  into  the  die  plate,  and  the  positions  of  corre- 
sponding combs  are  not  altered.  But,  in  the  case  of  non- 
perforated  units  of  tape,  the  corresponding  combs  are  thrust 
back  about  Vie  in.  By  this  means  one  particular  group  of 
slots  in  the  combs,  and  only  one  out  of  56,  is  brought  into 
alignment,  so  that  a  latch  or  crossbar  50  can  drop  into  it. 
Although  only  four  latches  are  shown,  there  are  56  of  these 
small  levers,  one  for  each  of  the  56  permutations  or  groups 
of  slots.  The  latches  or  crossbars  are  supported  by  a 
universal  bar  51,  just  clear  of  the  teeth  of  the  combs.  At 
the  right  moment  this  bar  drops  in  the  direction  of  the 
double  arrow  F  E,  and  leaves  all  the  crossbars  resting  on 
the  combs;  but  only  one  out  of  the  56  is  selected  by  the 
particular  aligned  group  of  slots  corresponding  to  any 
particular  group  of  holes  in  the  tape. 

From  the  point  of  view  of  the  theory  of  machines,  the 
combs  form  a  complicated  system  of  56  inverse  permutation 
locks.  The  56  crossbars  are  the  bolts  or  latches,  and  the 
universal  bar  51  is  a  universal  key.  The  locks  are  con- 
tinually being  closed  in  different  ways  by  the  tape,  and 
the  universal  key  51  is  continually  opening  the  locks.  The 
tape,  however,  is  only  an  intermediary.  The  locks  are 
really  closed  selectively  by  the  keys  of  the  perforators  at 
the  transmitting  station,  tho  keys  of  the  perforators  being 
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real  keys  in  the  ordinary  sense  of  the  word,  and  not 
nominal  keys  like  those  of  a  typewriter.  The  letter  signals 
sent  over  the  line  are  an  exact  copy  of  the  wards  of  the 
keys  of  the  keyboard  perforators. 

An  interesting  point  is  the  method  of  securing  unison. 
In  the  Murray  system  the  question  of  unison  is  removed 
from  the  line  to  the  tape.  As  with  the  Wheatstone  recorder 
tape,  it  is  a  question  of  correctly  dividing  up  the  signals 
on  the  tape.  With  the  five-unit  alphabet,  each  letter 
occupies  five  units,  or  Jin.  on  the  tape.  Hence,  to  divide 
up  the  signals  properly  we  have  to  start  at  the  light  unit, 
and  then  measure  5  units  at  a  time.  The  star  wheel  46, 
fig.  2,  does  the  measuring  and  all  that  is  necessary  is  to 
place  the  tape  properly  on  the  star  wheel. 

The  Postal  Telegraph  Company  in  New  York,  and  the 
telegraph  administrations  in  London  and  Berlin,  have 
devoted  to  the  Murray  system  the  best  technical  skill  of 
their  engineering  staffs,  and  have  made  arrangements  for 
its  commercial  adoption. 


A    MODERN    HOT-AIR  ENGINE. 


In  these  days  of  industrial  activity  it  is  only  natural  that 
tlie.  external-combustion  engine,  as  represented  by  the 
Ericsson  type,  should  receive  the  attention  which  the  hot-air 
engine  deserves,  especially  as  the  internal-combustion 
engine,  which  belongs  to  the  same  class,  has  met  with  such 
pronounced  success,  both  from  a  technical  and  a  commercial 
standpoint. 

So  many  inherent  natural  difficulties  had  to  be  overcome 
when  the  gas  engine  was  first  taken  hold  of,  and  so  many 
still  remain,  in  spite  of  the  time  and  skill  bestowed  upon 
it,  that  it  is  a  pleasure  to  record  the  perseverance  of  the 
pioneers  in  this  industry.  A  rapid  way  of  heating  the 
air  had  been  discovered,  however,  and  the  builders  knew 
that  they  were  building  on  the  right  foundation. 

It  was  for  this  reason  that  the  external  combustion  engine 
was  neglected.    The  means  employed  by  Ericsson  to  heat 
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the  air,  by  simply  allowing  the  warmer  air  nearest  to  the 
heated  plates  to  rise  into  the  cooler  layers  above,  is  too 
slow  to  allow  its  adoption  for  even  a  few  horse  power. 

This  was  thoroughly  demonstrated  by  Ericsson  himself, 
who  built  several  large  hot-air  engines,  and  the  impracti- 
cability of  heating  large  volumes  of  air  in  the  manner 
employed  was  well  recognised  by  the  creative  element  in 
the  engineering  profession,  who  severely  left  it  alone  for 
the  better  method  offered  by  the  internal-combustion  engine. 

If  boiling  oil  is  poured  on  top  of  cool  water,  it  will  be 
found  that  the  heat  is  only  slowly  communicated  to  the 
layers  below  ;  but  heat  the  water  from  below,  and  it  is 
done  rapidly. 

Air  heated  by  the  ascent  of  the  warm  layers  into  the 
stationarv  above  is  slow  ;  but  allow  a  cool  and  well-divided- 


up  body  of  air  to  pass  over  the  heated  plates  at  a  velocity 
which  is  under  absolute  control,  and  the  result  will  be 
satisfactory.  It  is  well  known  that  the  hot  gases  generated 
in  the  furnace  on  their  way  through  ihe  tubes  of  a  boiler 
give  off  the  heat  to  the  water.  It  is  this  system  reversed 
which  is  employed  in  the  Svea  caloric  engine. 

The  cool  air  sweeps  over  the  heated  plates  in  a  finely 
divided  state  at  a  certain  velocity,  the  whole  body  of  air 
moving  and  none  stationary,  as  in  the  Ericsson  engine, 
absorbing  on  its  way  the  heat  emitted  from  the  philes. 
In  the  large  stationary  or  marine  type  the  air  is  used  under 
pressure,  as  in  the  Rider  and  Lehniann  type,  and  is  used 
over  and  over  again,  but  the  system  of  heating  it  is  the  same. 
This,  it  is  claimed,  will  make  the  Svea  type  practical  for 
the  largest  power  without  prohibitive  size  or  weight. 

The  Svea  Caloric  Engine  Company  is  now  building  a 
6  H.P.  engine,  applicable  for  launches,  automobiles,  etc., 
and  has  under  way  a  100  H.P.  stationary  engine.  The 
cylinder  of  the  6  H.P.  engine  is  4j  in.  in  diameter,  with  a 
stroke  of  4|in.,  making  450  revolutions  per  minute.  It 
is  self-starting,  double-acting,  reversible,  and,  it  is  claimed, 
easily  controlled,  which  makes  it  suitable  for  all  classes  of 
work.  The  heater  is  20  in.  in  diameter,  16  in.  long,  and 
has  a  heating  surface  of  60  square  feet.  The  total  weight 
of  engine  and  heater  complete  is  450' lb.,  as  compared  to 
1 ,700  lb.  for  a  i  H.P.  Ericsson  engine. 

The  saving  of  coal  accomplished  by  the  hot-air  engine 
lies  in  the  fact  that  it  utilises  a  medium  which  is  already 
in  a  vapour,  and  consequently  does  not  require  the  large 
amount  of  heat  which  water  does  before  it  is  vaporised. 
This  is  considerable,  and  is  an  absolute  loss,  no  matter 
whether  it  goes  into  the  atmosphere  or  the  condenser. 

One  kilogram  of  water  at  100' deg.  Cen,  requires  an 
expenditure  of  537  thermal  units  before  it  is  converted  into 
saturated  steam  of  the  same  temperature.  The  saving 
accomplished  by  the  condensation  is:  — 
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making  a  total  net  loss  of  537  -  76  =  461  units. 

This  explains  why  there  should  be  a  great  future  for  the 
hot-air  engine.  No  economy  is  claimed  for  the  Ericsson 
engine,  which,  in  fact,  is  a  fuel  eater.  .The  reason  for  this 
is  that  most  of  the  heat  goes  through  the  chimney,  and 
also  on  account  of  the  large  heat-radiating  surface  per 
horse  power  exposed  to  the  air.  The  exposed  surfaces 
of  both  heater  and  cylinders  of  the  Svea  engine  are  not 
larger  than  those  of  the  steam-engine  plant.  It  is  besides 
possible  to  utilise  the  heat  generated  in  the  furnace  in  the 
same  economical  manner  as  in  a  boiler,  thereby  putting  it 
on  an  equal  footing  with  the  steam  engine.  No  cooling 
water  is  needed  for  the  cylinder,  which  is  a  great  saving, 
a  fact  well  known  to  the  gas-engine  designer. — By  G.  Emu. 
Hesse  in  the  American  Electrician. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  March  16th, 
1905  :— 

•  DUNDEE. —  First  class:  J.  B.  McMillan,  A.  Mitchell.  Second  class: 
B.  Cuthill. 

Greenock. — First  class :  J.  Morrison.  Second  class :  M.  Lawrie. 
R.  Learmouth,  T.  Semple,  W.  M.  Murdoch,  P.  Donald,  A.  Holmes. 

Hull. — First  class:  VV.  F.  Hall,  C.  Bingham.  Second  class:  J.  W.  H. 
Teppett,  T.  Dale. 

Liverpool. — First  class :  R.  McH.  Hounslea,  J.  T.  Coole,  J.  H.  B. 
Rees,  A.  Edgar.  Second  class:  A.  H.  Dudgeon,  H.  L.  J.  Furlong, 
R.  C.  Evans,  J.  Lawson. 

London. — First  class .-  T.  R.  B.  Jenkins,  E.  F.  Kinlev,  H.  H.  Gavin, 
F.  E.  Rose,  G.  D.  Saker.    Second  class  :  A.  A.  McDougall,  W.  Noble. 
"  North  Shields. — First  class .-  J.  T.  Nichol,  J.  M.  Cummings,  F. 
Mitohinson.    Second  class  :  H.  A.  Reed,  R.  Nicholson,  J.  T.  Binder. 
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BRITISH  STANDARD  SPECIFICATION  AND 
SECTIONS  OF  FLAT-BOTTOMED  RAIL- 
WAY RAILS. 

The  Engineering  Standards  Committee  have  just  issued 
their  report  on  "  British  Standard  Specifications  and 
Sections  of  Flat-bottomed  Railway  Rails,"  and,  through  the 
courtesy  of  the  committee,  we  are  able  to  give  the  following 
abstract :  — 

Chemical  Composition  —  Tlie  chemical  composition  to  be 
shown  on  analysis  shall  conform  to  the  following  limits  : 

Carbon  from   0  35  to    "5  per  cent. 

Manganese  from    0-7   to  1*0  „ 

Silicon,  not  to  exceed   10  „ 

Phosphorus,  not  to  exceed  ...  '07  „ 
Sulphur,  not  to  exceed    07  ,, 

Manufacture. — Each  rail  shall  be  made  from  an  ingot 
not  less  than  12  in.  square  at  the  smaller  end  and  14  in. 
square  at  the  larger  end,  which  must  be  cogged  down  into 
blooms,  and  have  sufficient  crop  then  sheared  from  each 
end  to  ensure  soundness. 

Permissible  Variation  in  Length. — The  rails  shall  be  the 
specified  length  at  a  temperature  of  60  deg.  Pah,    No  rail 


will  be  accepted  which  is  more  than  3/l6  in.  above  or  below 
the  length  specified. 

Impact  Tests. — A  piece  5  ft.  long  shall  be  selected 
from  each  cast,  which  shall  be  placed  in  an  horizontal 
position,  head  uppermost,  on  two  iron  or  steel  supports, 
the  test  to  comprise  one  blow  delivered  midway  between 
the  bearings  from  a  falling  weight  or  tup.  The  weight  of 
the  tup,  span  of  test-piece  between  centres  of  bearings, 
and  height  of  drop  for  the  various  sections  of  rails 
increasing  by  5  lb.  per  yard  at  a  time,  from  20  lb.  to  1001b. 
per  yard,  are  given  in  the  report. 

Tensile  Test. — The  test  piece  shall  show  an  ultimate 
testing  strength  equivalent  to  not  less  than  40  tons  per 
square  inch  nor  more  than  48  tons  per  square  inch,  with 
an  elongation  of  not  less  than  15  per  cent  upon  the 
standard  test  pieces. 

Full  dimensions  are  given  in  the  report  of  rails  varying 
in  weight  from  201b.  per  yard  to  1001b.  per  yard, 
increasing  by  5  lb.  per  yard,  and  we  give  a  drawing  of  the 
standard  for  a  rail  weighing  801b.  per  yard  as  a  sample. 

The  report  is  published  by  Messrs.  Crosby  Lockwood  and 
Son,  7,  Stationers'  Hall  Court,  London,  E.C.,  price  10s.  6d. 


MANCHESTER  ENGINEERS  AND  AMERICAN 
PROGRESS. 

Those  who  believe  in  the  "  all-fired  Eagle  "  business — that 
is,  that  the  States  are  far  ahead  of  us  in  engineering 
methods  and  progress — would  have  had  a  rude  shock  if 
they  had  been  present  at  a  meeting  of  the  Manchester 
Association  of  Engineers  on  the  11th  March.  Owing  to 
the  absence,  through  illness,  of  Mr.  S.  Rendell,  who  was 
down  to  give  a  paper  on  "  Recent  Developments  in  Loco- 
motives, the  president,  Mr.  A.  Saxon,  gave  some  notes  on 
his  trip  to  the  United  States.  In  New  York  he  pointed 
out  that  the  power  house  of  the  Rapid  Transit  Company 
was  designed  for  a  plant  capacity  of  more  than  130,000'H.P., 
including  many  sections,  which,  when  completed,  would  be 
the  largest  power  plant  of  the  kind  in  the  world.  After, 
he  visited  and  inspected  the  works  of  the  General  Electric 
Company,  who  were  connected  with  the  British  Thomson- 
Houston  Company,  whose  works  at  Rugby  the  Association 
visited  last  year.  These  were  on  a  very  extensive  scale, 
and  they  were  busily  engaged  on  the  manufacture  of  the 
Curtis  turbine,  whose  latest  designs  were  of  the  vertical 
type.  The  utilisation  of  Niagara  Falls  for  the  development 
of  electrical  power  was  described  as  a  great  engineering  feat, 
and  it  was  pleasing  to  note  that  in  connection  with  the 
preliminary  schemes  some  of  the  leading  British  electrical 
engineers  were  called  in  to  assist.  During  his  stay  in 
Chicago,  at  the  Illinois  Steel  Works,  he  saw  magnets  used 
for  lifting  plates.  Mr.  Saxon  criticised  rather  strongly  the 
construction  of  the  Exhibition  buildings  at  St.  Louis.  They 
compared  unfavourably  with  the  light  steel  structural 
girders  and  roofs  common  in  Europe  and  Great  Britain.  At 
Cincinnati,  which  was  a  great  tool-making  and  engineering 
centre,  the  tool  works  of  the  Lodge  and  Shipley  Company 
were  quite  up  to  date  in  every  respect,  and  the  principal,  a 
Yorkshireman,  showed  the  greatest  interest  in  explaining 
novelties,  which  were  very  numerous.  The  Westinghouse 
engine  and  electrical  works,  of  which  we  had  a  sample 
in  England  at  Old  Trafford,  did  not  seem  to  be  at  all  well 
employed  on  large  engine  work,  but  were  busily  engaged 
in  manufacturing  the  Parsons  type  of  turbine.  This 
portion  of  the  work  was  under  the  control  of  Mr. 
Hodgkinson,  who  had  formerly  been  in  Parsons'  service. 
The  electrical  department  appeared  to  be  quite  busy.  He 
was  much  surprised  at  the  extent  of  the  steel  works  in 
Pittsburg,  and  felt  convinced  that  in  that  branch  the 
Americans  were  practically  unassailable.  At  Fall  River  he 
saw  a  spinning  and  manufacturing  concern  driven  electri- 
cally, but  he  could  not  obtain  particulars  as  to  cost, 
economy,  etc.  American  works,  so  far  as  he  could  judge, 
were  well  equipped  and  well  organised,  but  he  did  not 
consider  their  work  was  produced  either  better  or  cheaper 
than  in  this  country.  Their  manufactures  on  a  large  scale 
were  generally  characterised  by  a  lack  of  finish  to  the  eye, 
and  seemed  to  be  designed  and  finished  from  a  utilitarian 
point  of  view.  With  the  American  the  quality  of  bigness 
seemed  to  appeal  very  largely.  Their  locomotives,  though 
of  immense  size  and  power,  could  not  be  said  to  be 
beautiful,  and  the  same  thing  might  be  said  to  a  certain 
extent  about  their  heavy  machine  tools  and  engine  work. 
Mr.  Butterworth  and  others  contributed  their  views  to  the 
meeting,  and  altogether,  as  one  speaker  put  it,  they  need 
not  despair  of  English  work  and  English  methods,  which 
were,  on  the  whole,  quite  as  good  as  those  of  the  United 
States. 


Railway  Club. — A  very  well-attended  meeting  was  held  on 
the  14th  inst.,  at  St,  Bride's  Institute,  E.C.,  Mr.  M.  D.  Greville 
in  the  chair,  when  Mr.  M.F.Long  read  a  highly-interesting  paper, 
entitled  "  Stroudley  Locomotive  Practice  and  Performance." 
As  a  commencement,  an  account  of  Mr.  Stroudley's  career  was 
given,  and  then  passing  to  the  actual  locomotives,  the  lecturer 
described  the  various  types  constructed.  He  next  dealt  with 
their  performances,  and  concluded  with  some  notes  on  Mr. 
Stroudley's  workshop  practice,  etc.  A  lengthy  discussion 
followed. 
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IDEAS  NOT  INVENTIONS. 

Much  confusion  exists  commercially  connected  with  that 
which  is  the  fundamental  basis  upon  which  all  British 
patents  are  granted.  It  is  apparently  forgotten  tliat  it  is 
the  invention  and  not  the  idea  which  is  to  be  protected  by 
the  patent.  That  which  constitutes  the  invention  is 
frequently  not  the  principle  covering  the  operation  or  that 
which  is  done,  but  instead  the  means  of  carrying  into  effect 
of  the  principle  for  securing  the  desired  result. 

It  is  true  that  possibly  there  may  be  but  one  apparent 
way  of  carrying  a  certain  principle  into  effect,  but  a  skilful 
patent  agent  can  frequently  safeguard  any  attempt  at 
employing  the  principle  or  using  the  principle  by  others 
in  the  manner  in  which  he  provides  in  the  specification  for 
anticipating  or  foreshadowing  practically  every  way  in 
which  the  principle  can  be  employed  on  the  lines  or  fol- 
lowing the  means  which  the  inventor  has  set  forth  or 
originated.  On  the  other  hand,  there  are  many  ideas,  or 
what  may  be  termed  principles  in  embryo,  which  in  no 
way  have  involved  invention  or  originality  of  thought, 
which  cannot  therefore  be  considered  as  the  property  of 
any  particular  individual,  and  are  consequently  incapable 
of  being  validly  covered  or  protected  by  any  patent. 

Any  person  may  become  possessed  of  an  idea  without 
having  the  slightest  knowledge  as  to  the  method  of  utilising 
in  a  useful  manner  that  which  has  passed  through  his 
mind  ;  he  may  be  further  absolutely  ignorant  of  the  means 
or  method  by  which  such  an  idea  can  be  made  useful.  If, 
therefore,  the  possessor  of  any  idea  claims  to  have  the 
monopoly  in  every  possible  way  in  which  such  an  idea  can 
be  embodied,  he  must  first  inform  the  public  inl  his  speci- 
fication as  to  the  manner  in  which  such  can  be  carried  into 
effect,  and  give  such  a  description  as  will  serve  more  for 
an  illustration  than  for  the  exact  method  or  manner  in 
which  alone  the  invention  is  to  be  embodied. 

An  inventor  may  by  long  experiments  and  patient 
investigation  deduce  that  which  is  really  a  principle  not 
previously  commonly  known,  and  he  can  quite  readily 
devise  means  for  employing  this  principle  in  the  only  way 
which  for  the  moment  appears  possible  to  him.  This  may 
involve  an  application  for  one  or  more  patents,  depending 
upon  the  nature  of  the  principle  which  he  may  have  dis- 
covered, and  the  means  or  methods  by  which  he  proposes 
to  embody  such  in  a  tangible  form.  Such  an  inventor, 
however,  would,  by  his  application  for  the  patent,  be  seek- 
ing protection,  not  for  the  idea,  as  this  would  have  been 
in  his  mind  during  the  whole  course  of  his  experiments; 
he  would  be  rather  seeking  to  protect  the  means  and 
methods  by  which  the  idea  oould  be  carried  into  effect, 
and  thus  the  patent  would  be  covering  a  properly-evolved 
invention  based  upon  or  developed  from  an  original 
immature  idea. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  2mblished  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— viz.,  in, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C. ;  IS,  Temp'.e  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


5288 

5396 
5448 
5487 

5430 
5618 

5649 

5650 


5254 
5315 

5327 
5328 

5505 

5519 
5578 

5600 

5767 

5687 


5242 
5263 

5304 

5308 
5335 
5397 

5459 

5460 

5680 


Agriculture,  including  Implements. 

G.  L.  BROWN.  Beater  bars  and  their  bed  plates  for 
the  drums  of  threshing  machines. 

E.  WILSON.    Compounds  for  washing  giants. 
J.  D.  LITTLE.    Threshing  machines.* 

J.  H1GGIN BOTTOM.  Separating  stones  from  wheat 
or  other  cereals. 

F.  J.  MATHEWS.  Hand  rake  with  handle  at  the  end. 
J.    CRONE,   D.   C.   TAYLOR,  and    F.  WILLIAMS. 

Manure  or  fertilisers. 
A.  C.  PEARSON  and  THE  COTTON  SEED  CO.  LTD. 

Hulling  machines  for  seeds,  grain,  and  the  like. 
SOCIETE  ANONYME  D'ETUDE  ET  D'EXPLOITA- 

TION    DES    BREVETS     A-CASTELIN  POUR 

MACHINES      AGRICOLES  AUTOMOBILES. 

Arrangement  for  fixing  agricultural  hauling  apparatus 

to  the  ground.* 

Arms  and  Ammunition. 

M.  E.  SUTHERLAND.    Rifle  sight.* 

R.  E.  CAMPBELL-GOMPERTZ.    Bioscopic  rifle  sight 

attachment. 
F.  KRUPP  AKT.-GES.  Projectiles.* 

F.  KRUPP  AKT.-GES.  Wedge  breech  mechanism  for 
ordnance.* 

A.  OLDBURY.  A  method  of  making  a  gun  sight  a 
true  range  finder. 

H.  E.  COLES.    Rifle  carrier  for  mounted  troops.* 

G.  R.  CAWLEY  (A.  J.  Robertson,  India).    Rifle  carry- 

ing equipment. 
W.  H.  ROBSON  and  F.  WARD.    Gun  carriage  and 

shield  combined. 
J.   C.    GONSALVES.    Apparatus  for   filling  cartridge 

cases. 

G.  SCHULZ.    Manufacture  of  a  new  explosive.* 

Bottles,  Glass,  &c 

B.  BERGER.    Bottle  cleaning  machines.* 

F.  JESSE.  Device  for  ascertaining  at  a  glance  the 
number  of  glasses  of  liquid  taken  from  a  bottle.* 

W.  CRAZE  and  H.  B.  HOPCROFT.  Bottles,  jars, 
and  other  containers. 

H.  W.  DAWSON.    Bottle  corks. 

E.  W.  H.  RICHARDSON.  Bottle. 

L.  A.  ROCHAIX  and  H.  WESTLEY.  Device  for  a 
bctth  when  emptied  cannot  be  refilled. 

L.  B.  FELCHER  and  H.  E.  STENT.  Stoppering  of 
bottles. 

L.  B.  FELCHER  and  H.  E.  STENT.    Preventing  the 

fraudulent  refilling  of  bottles. 
P.    MILLER.       Bottle  attachment  for  distinguishing 

bottles    containing    poison  from    those  containing 

medicine  for  internal  use. 


Building  and  Construction. 


5202 

5293 

5303 

5338 

53*32 
5376 

5383 

5383 

5405 
5469 
5471 
5509 
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1.  P.  TURNER  and  J.  WUNDER.    Steel  skeleton 
construction  for  concrete  buildings.* 
S.    RHODES.      Mould   cylinders   of  brick-making 
machines. 

E.  J.  RICHARDSON.  Means  for  holding  sliding 
sashes  of  windows.* 

E.  A.  MINNS.  Columns,  pedestals,  and  similar  decora- 
tive architectural  structures.* 

A.  ROBERTS.    Improved  holdfasts  for  brick  walls. 

J.  J.  DUNNE.    Exits  from  theatres,  factories,  hotels, 

GRIFFITH  DAVIES  and  JOSEPH  ANSTEE  DAVIES. 
Improvements  in  gullies.* 

G.  DAVIES  and  J.  A.  DAVIES.  Improvements  in 
gullies.* 

W.  KELITA  KAYE.    Latches  for  sliding  doors,  etc.* 

J.  VINDEN.    Apparatus  for  melting  asphalt.* 

R.  EWING.    Joints  of  stoneware  and  other  pipes.* 

H.  D.  BOWCE.    Hinges  for  windows. 


5514 
5518 
5521 
5528 

5530 

5542 

5543 
5581 

5592 

5608 

5633 
5737 
5763 

5765 
5770 


5198 
5214 


5215 

5332 

5353 

5426 

5430 
5449 

5473 


5492 
5564 


5572 
5776 
5780 


R.   ZELLENKA.    Process  for   making  foundations. 

W.  ALLEN.    Shop  window  fittings. 

\V.   D.  CHAPMAN.    Chimney  pot  and  ventilator. 

J.  BAUDRY.    Process  of  making  Portland  cement  from 

slag.* 

O.  LEINBROCK.  Adjustable  metallic  network  as  cover 
protector  for  earthenware  against  cracking. 

W.  K.  BEDINGFIELD.  Construction  of  fire  resisting 
floors,  roofs,  walls,  partitions,  and  screens. 

W.  E.  MIKSCH.    Roofing  tiles* 

L.  BROUSSAS.    Imj»rovements  in  trussed  bricks,  tiles, 

slabs,  etc. 

il.  11.  GREEN.    Metal  brackets  for  supporting  shelfing, 

etc. 

J.  SHIRES  and  J.  M.  WOOLLER.    Tool  for  dovetail- 
ing floor  joists. 
J.  JACKSON.    Concrete  floors  and  the  like. 
J.  STEEL.    Builders'  plaster. 

THE  ASSOCIATED  PORTLAND  CEMENT  MANU- 
FACTURERS (1900)  LTD.    Manufacture  of  cement. 

THE  ASSOCIATED  PORTLAND  CEMENT  MANU- 
FACTURERS (1900)  LTD.  Manufacture  of  Port- 
land cement.* 

P.  BONY.  Forcing  appliance  for  silt  and  other  exca- 
vated material. 

Chemistry  and  Photography. 

W.  TAYLOR.    Photographic  plate  holders. 

L.  LlLIENFELD  and  V.  TEDESKO.  Method  of  coat- 
ing with  viscose  or  mixtures  thereof  with  pigments 
or  the  like. 

C.  D.  ABEL  (Act.-Ges.  fur  Anilin-Fabrikation,  Germany). 
Manufacture  of  3:4  dichloraniline  sulphuric  acid. 

E.  DECLERCQ.  Improvements  in  continuous  precipita- 
tion and  decantation  in  the  treatment  of  liquids. 

G.  BELOE  ELLIS  (the  firm  Eillerck,  Germany). 
Manufacture  of  dialkyl-carbituric  acids. 

O.  GABLER,  J.  GORDON,  and  A.  J.  KENNEDY. 
Soap  making  process. 

H.  R.  URQUHART,    Photographic  plate  washer. 
CHEMISCHE   FABRIKEN    VORN  WEILER-TER- 

MEER.  Process  for  manufacture  of  a  yellow  sulphur 
dye.* 

SIR  J.  CAUSTON  &  SONS  LTD.  and  W.  G.  MERE- 
DITH. Improvements  in  the  production  by  photo- 
graphy of  lithographic  or  other  printing  surfaces. 

S.  COYVPER-COLES.    Manufacture  of  metallic  calcium. 

J.  Y.  JOHNSON  (The  Badische  and  Anilin  and  Soda 
Fabrik,  Germany).  Manufacture  of  phenylglycine 
salts.* 

G.  B.  ELLIS.    Manufacture  of  yellow  sulphur. 

N.  J.  NIELSON.    High-pressure  sterilising  apparatus.* 

W.  J.  LITTLE.    Photographic  negative  plates* 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 


3451 


F.  J.  NOTLEY.    Preventing  extraction  of  the  contents 

of  money  boxes. 
W.  P.  THOMPSON  (W.  F.  Hausstein,  U.S.A.).  Cal- 
culating machines.* 
W.  P.  THOMPSON  (W.  F.  Hausstein,  U.S.A.).  Cal- 
culating machines.* 
5472    C.  A.  CLARKE  and  W.  ROSSITER.  Prepaid  gas  meters. 
S.  DE  GOMILA.    Calculating  machines.* 
H.  POOLEY  &  SON  LTD.  and  J.  DOBSON.  Coin 
releasing  apparatus  for  platform  weighing  machines. 
J.  DOWIE  LOWE  and  T.  D.  DEMPSTER.  Match 
delivery  machines. 

Cycles  and  Cycle  Accessories. 

5233    H.    F.   MAYNES.      Bicycle   gearing   and  controlling 
mechanism  therefor.* 

A.  PAHL.    Variable  speed  gear  for  cycles.* 
T.   BROCK.      Improvements  in   two-speed  driving 
mechanism  for  cycles. 
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5427    A.  J.  ALLEN.    Cycle  three-speed  gear. 
5576    H.  A.  LAMPLUGH.    Cycle  brakes. 
5612    C.  T.  B.  SANGSTER.    Variable  speed  gear  for  cycles. 
5631    A.  SUTCLIFFE  TLNDALL.    Bicycle  stands. 
5639    A.  J.   ALLEN.    Three-speed  gear    of   crank   axle  for 
bicycles. 

5690    J.  B.  BROOKS  and  J.  HOLT.    Cycle  saddles. 

5694  C.  M  W.  NEW1LL  and  J.  MORGAN.  Cycle  hub,  free- 
wheel, brake,  and  variable  gear  mechanism. 

5723    F.  SWIFT.    Motor  cycle  stand  and  starter. 

5731  H.  J.  PARFITT.  Spring  wheel  for  bicycles,  motors, 
and  the  like. 

Engineering  and  Mechanical. 

5173    A.  E.  LAKE.    Screw  jacks. 

5175  J.  DUKE  LTD.  and  J.  H.  SOWERBY.  Machine  for 
bending  metal  bars,  rods,  etc.,  particularly  applic- 
able for  shaping  horse  shoes,  shackles,  etc. 

5180  C.  W.  HUBBARD.    Winding  machines.* 

5181  C.  W.  HUBBARD.    Winding  machines.* 
5183    C.  W.  HUBBARD.    Winding  mechanism.* 

5189    T.  G.   MAIDMENT  (Richard  J.  Showsbury,  Burma). 

Water  motor  wheel. 
5192    B.  CALDWELL.    Screwed  cotter  bolts. 
5212    P.  BURTON  MASSEY.  Spanner. 
5218    O.  B.  CRAFT.  Wrenches.* 

5227    B.  BORDEN  and  W.  A.  C.  NERACHER.    Die  stocks.* 
5241    M.  J.  KILROY.    Metallic  packings  for  pistons.* 
5248    D.    M.  NESBIT   and  ASHWELL   &    NESBIT  LTD. 

Improvements  in  radiators. 
5251    J.  B.  SMITH.    Automatic  wrenches.* 
5256    HUMBER  LTD.  and  T.  C.  PULLINGER.    Cases  and 

bearings  for  driving  gear. 
5267    G.  B.  IN  SHAW.    Variable  speed  gear. 
5283    T.  H.  BLAKER  and  W.  BURROWS.    Heel  posts  of 

dock  gates. 

5286  J.  MILEY  and  CRAVEN  BROS.  LTD.  Reversing 
mechanism  of  planing  machines  and  other  machine 
tools. 

5394    J.  H.  HINDLE.    Safety  appliances  for  cage  lifts. 
5300    W.  H.  OLIVER.    Lifting  jacks.* 

5322  J.  KIEMER.  Method  of  lining  shaft  sunk  through 
water-bearing  strata. 

5329    FRIED  KRUPP  AKT.-GES.    Ball  bearings.* 

5331  If.  H.  LAKE  (The  Ingersoll  Sergeant  Drielles,  U.S.A.). 
Air  compressors.* 

5336  J.  F.  MASON.  Automatically  controlling  air  compres- 
sors and  other  fluid-pressure  generating  apparatus 
driven  by  electric  motors. 

5340  W.  P.  GIBBONS  and  E.  A.  REED.  Band  or  belt 
conveyors. 

5355  A.  E.  JERRAM  and  THE  BRITISH  UNITED  SHOE 
CO  LTD.  Mechanism  for  converting  continuous 
rotary  motion  to  oscillatory. 

5363  A.  M.  DESCOURS-DESACRES.  Means  for  locking 
together  screw-nuts  or  bolts.* 

5375  W.  WALTERS.  Device  to  prevent  colliery  cages  from 
falling  in  the  event  of  the  cable  breaking.* 

5393  A.  B.  and  R.  CARNEGIE.  Cleaning  tubes  used  in 
connection  with  water  gauges,  sight-feed  lubrica- 
tors, and  the  like. 

5416    C.  H.  WILSON.  Windlasses. 

5424  W.  KNEEN.  Gearing  for  transmission  of  rotary 
motion. 

5439    F.  W.  BENNETT  and  H.  MONK.  Clutches. 

5443    F.  GREGORY.    Lock  nuts. 

5454    J.  T.  SCARBOROUGH.    Friction  clutches. 

5461  H.   W.  DAWSON.      Improvements  in  pulleys,  belts, 

drums,  brake  drums,  etc. 

5462  C.  SCOTT-SNELL.    Controlling  of  gas  and  air  distri- 

bution systems. 

5476  C.  B.  TULLY  and  J.  R.  WALL.  Apparatus  for  remov- 
ing deposit  from  pipes  such  as  the  ascension  pipes 
of  gas  retorts. 

5494  JAMES  W.  MACFARLANE.  Centrifugal  machines. 
5525    H.  J.  EMUSS.      Adjustable  key  for  fixing  wheels  to 

S  1_1  tl  ft  3  ©fcc 

5529  A.  MANECK  and  A.  HELLER.  Plug  cocks  or  nozzles.* 
5535    G.  E.  DORMAN.  Wrenches.* 

5537    E.    STEPHENSON.    Apparatus  for  purifying  water. 
5549    W.  J.  GORDON  and  J.  McKECHNIE.    Piston  rings.* 
5563    H.  A.  L.  BARRY.  Transporters. 

5565  W.  DILWORTH  WRIGHT.  Automatic  catches  for 
the  boxes,  corves,  etc.,  of  colliery  cages. 

5570    H.  LINSDELL.    Waste  steam  preventer. 

5575  THE  DEUTSCHE  WAFFEW  UND  MUNITIONS- 
FABRIKEN.    Ball  bearings* 

5593    G.  R.  RAY.    Vacuum  evaporating  apparatus. 

5597    T.  W.  DEANE.    Variable  speed  mechanism. 

5602  W.  ROWBOTHAM  and  I.  M.  C.  J.  DE  HAVILLAND. 
Hot  air  or  increased  volume  turbines. 


5604  W.  ROWBOTHAM  and  I.  M.  C.  J.  DE  HAVILLAND'. 
Turbines. 

5615    F,  CHORLTON.    Plug  or  valve. 

5625  C.  VERNON.    Safety  apparatus  for  pit  cages,  etc. 

5626  M.  BACH.    Worm  gearing. 

5629  J.  S.  MURPHY.  A  geared  gradual  speed  increaser 
and  free  wheel  combination  for  motor  cars  and  other 
machinery. 

5638  J.  T.  PICKERING  and  C.  BALBIANI.  Hoisting 
appliance. 

5640    A.  J.  ALLEN.    Mechanism  for  converting  a  two-speed 

into  a  three-speed  gear. 
5651    H.  SYKES  LTD.  and  E.  JACKSON.    Pumping  engines. 
5653    F.  H.  EMERY.    Coal  separators.* 

5659  R.  W.  MASCHINENFABRIK.  Utilising  the  heat  of 
combustion  gases  by  repeated  superheating  of  steam 
in  steam  motors.* 

5667    F.  H.  EVANS.    Expansion  bolts. 

5674    L.  K.  CLARK.    Driving  mechanism. 

5678  MASCHINENFABRIK  GREVENBROICH.  Steam 
and  gas  turbines.* 

5680  THE  ST.  HELENS.  CABLE  CO.  LTD.  and  F.  KEN- 
YON.    Drums  or  reels  for  cables. 

5683  W.  W.  PAGETT  and  E.  J.  GUEST.  Improved  speed 
indicator. 

5686    W.  M.  THOMSON.    Danger  signal  steam  railway  brake. 
5699    J.  H.  WALKER  (G.  R.  Ray,  U.S.A.).      Drilling  or 
boring  tools. 

5703  G.  C.  G.  YOUNG,  M.  M.  WADDELL,  and  J.  MAC- 

KIE.    Lap-forming  machines.* 

5704  H.  R.  HARVEY.    Railway  signalling  apparatus. 

5708  T.  BUXTON,  W.  H.  TAYLOR,  R.  TURNER,  J. 
JOHNSON,  and  S.  LORD.    Safety  fog  signal. 

5710  T.  LANCASTER.  Haulage  clip  and  means '  for  attach- 
ing and  detaching  same  to  or  from  the  endless  ropes  of 
colliery  or  other  wagons. 

5712    A.  SHAW.    Railway  wagon  brakes. 

5719    F.  BROWN.    Fastening  bolts  for  collapsible  partitions. 

5725  W.  MUIR  &  CO.  LTD.  and  J.  H.  MELLOY.  Safety 
tapping  chuck. 

5727    T.  PARKER.    Casting  chains. 

5736    F.  HARROP.    Signalling  on  railways. 

5752  G.  W.  MALINMEN.  System  and  apparatus  for  indicat- 
ing and  recording  the  behaviour  of  and  condition 
of  a  group  of  mechanism.* 

5768    C.  WASMUTH.    Cam-finishing  machine.* 

Electrical. 

5163  S.  W.  J.  GRIFFIN  and  A.  D.  ROBINSON.  Electrical 
conduit  fittings. 

5197    M.  B.  and  H.  J.  COATES.    Electric  switches. 

5205    J.  W.  BRADLEY.    Trolleys  for  electric  tramcars. 

5706  J.  P.  NAYLOR.  Dynamo-electric  machinery  for  con- 
tinuous and  alternating  currents;  also  means  for 
regiilating  same. 

5220  P.  H.  THOMAS.  Cooling  device  for  vapour  electric 
apparatus.* 

5223    E.  W.  DAHL.    Manufacture  of  white  lead. 
5226    W.   P.  LITTLE.      Improvements   in  electrically-fired 
internal  combustion  engines. 

5229  J.  S.  RAWORTH.     The  regenerative  control  of  elec- 

trically-propelled vehicles. 

5230  J.  S.  RAWORTH.      The  regenerative  control  of  elec- 

trically-propelled vehicles. 

5231  J.  S.  RAWORTH.      The  regenerative  control  of  elec- 

trically-propelled vehicles. 

5232  E.  F.  MOY  and  P.  H.  BASTIE.    Electric  current  circuit 

breakers.* 

5259  A.  B.  CAREY.  Connections  for  electrical  conductors. 
5270    J.  JENNETT.    Electric  alarm  for  railway  signalling, 

fire,  and  burglars. 
5273    E.  DOWNWARD.    Insulator  for  electric  traction  street 

poles. 

5275  A.  REAME.  A  combination  of  starting  and  regulating 
switch  for  motors. 

5280  VERITYS  LTD.  and  A.  E.  GOTTS.  Electrical 
switches,  circuit  breakers,  motor  starters,  etc. 

5295    R.  L.  IBBETSON.    Electro-magnetic  pump. 

5357  C.  O.  BASTIAN.  Forming  of  glass  seals,  especially 
applicable  for  hermetically  sealing  electrical  con- 
ductors into  glass. 

5370  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Methods  of  insulating  electrical  conductors.* 

5371  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Apparatus  for  insulating  electrical  conductors. 
5374    W.  L.  ALBEE.    Trolley  retrievers.* 
5409    P.  C.  HEWITT.    Vapour  electric  apparatus.* 
5419    T.   R.  H.   TETLEY.    Improvements  in  main  switches 

or  circuit  breakers. 
5425    H.  L.  SULMAN  and  H.  F.  KIRKPATRICK-PICARD. 

Electric  furnaces. 
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5447    N ALDER  BROS.  &  THOMPSON   LTD.  and   R.  P. 

CURTIS.  Electrical  measuring  instruments  of  the 
Watt  meter  class. 

5455  W.  P.  THOMPSON  (Gessellschaft   fur    drahtlose  Tele- 

graphic). •  Spark  gaps  for  electric  discharges.* 

5456  W.   P.  THOMPSON    (Ges.   fur  drahtlose  Telegraphic, 

Germany).    Detectors  for  elsctro-magnetic  waves  or 
other  weak  electric  impulses.* 
549Q    F.    G.    CREED    and  W.    A.  COULSON.  Telegraphic 
apparatus. 

51.<J1    S.    COWPER-COLES.    Electric  radiators. 
5.520    T.  E.  WEAVER.    Electric  circuit  breakers. 

5553  V.  M.  RILEY  and  H.  W.  ROWING.    Arc  lamps.* 

5554  F.  G.  KLEINSTENBER.    Insulators  of  the  third  rail 

in  third  rail  traction. 
5577    P.  T.  GEYERMAN.    Telephone  calls.* 
5582    P.    A.     J.     TAPERYRADER.    .      Dynamo  electric 

machines.* 

5584  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Electric  conveyor  systems. 

5585  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Vapour  electric  apparatus. 
5588    G.  HONE.    Apparatus  for  cleaning  electric  lamp  globes. 
5590    W.  J.  F.  COOPER.    Alternating  and  pulsating  current 

electro-magnets  and  solenoids. 
56*4    W.  RUSSELL.    Anode  type. 
5648    E.  A.  ASHCROFT.    Electrolytic  cells. 
5660    E.  B.  BOUCHER.    Automatic  electric  make  and  break 

contacts. 

5662  G.  THOMPSON  and  H.  W.  MERCHANT.  Track  con- 
struction and  electric  signalling  and  controlling 
equipment  therefor.* 

5675    L.    K.   CLARK.    Dynamo-electric  machinery. 

5685  J.  A.  KENNED Y-McGREGOR.  Method  of  electrically 
transmitting  and  indicating  upon  a  screen  the  posi- 
tion of  moving  figures,  diagrams,  writing,  etc. 

5274  J.  G.  BELL.  Dynamo-electric  and  electro-dynamo 
machinery. 

5755  K.  O.  SEALE.    Electric  switches. 

5756  THE   WARWICK    MACHINERY   CO.    LTD.  Nozzles 

for  electric  fluid  turbines. 

5757  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Alternating  current  electric  motors.* 

5758  G.  B.  BOWELL.    Electric  clocks. 

5769  A.  E.  DAKHYE  and  A.  GALANT1.  Construction  of 
accumulators  or  secondary  batteries. 

5771  J.  C.  BARCLAY'.    Printing  telegraphs. 

Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

5166  F.  SCATEHARD.  Piston  rods  for  internal  combustion 
engines. 

5185    W.  BAINES.    Explosive  engines. 

5224    H.  C.  ANSTEY.    Internal  combustion  engines. 

5246    G.  W.  MORRISON.    A  gas  or  like  turbine. 

5318    C.  J.  ROUSSEAU  and  E.  C.  FEORIS.    Oil  engines.* 

5325    B.   E.  ELLINGHAM.    Exhaust  reliefs  or  cut-outs  for 

explosion  engines 
5330    P.  B.  W.  KERSHAW.      Internal  combustion  engines 

and  fluid  pressure  turbines. 
5343    T.   H.    GARDNER    and  E.    GARDNER.  Governing 

device  for  internal  combustion  engine.* 
5420    D.  T.  SCOTT  and  A.  G.  SMITH.    Two-cycle  compound 

internal  combustion  engine. 
5499    R  .  FRANCE  and  G.  H.  FRANCE.    Silencer  for  internal 

combustion  engines. 
5526    II .   J.    EMUSS.    Appliance   for  the   easier  starting  of 

petrol  motors. 

5548  J.  FIELDING  (the  firm  of  Hoerbiger  &  Roegler, 
Austria).    Internal  combustion  engines. 

5635  C.  CLENCH.  Means  of  governing  internal  combustion 
engines. 

5673    L.  K.  CLARK.    Internal  combustion  engines. 
5735    J.  BYROM.    Radiators  for  water-cooled  motors. 

5772  E.   BATINE   and   P.    DREVET.    Starting   device  for 

motors.* 

5777  F.  H.  SMITH.    Governing  internal  combustion  engines. 

5778  A.  L.  P.  BOUCHET.    Acetylene  generators  and  air  and 

gas  mixing  devices  for  motors. 

Engines,  Steam. 

5219  H.  DAVEY.    Steam  turbines.* 

5586  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Multiple  cylinder  engines. 

Pood  Products- 

5222    H.  C.  SANDERS.    Conveyance  and  distribution  of  milk. 

5220  N.    TAGN.    Apparatus   for   drying    vegetables,  fruits, 

starch,  etc. 
5245    M.  MURPHY.  Dashers.* 


5360  E.  H.  WEST.  Process  for  conditioning,  cooling,  and 
freeing  from  fermentable  matter  beer  and  other  like 
liquids. 

5392    G.  W.  WEATHERHOGG.    Compressing  apparatus  for 
infusing  and  extracting  tannin  from  tea  and  herbs. 
5524    J.  RAMSAY.    Boxes  for  conveying  eggs  or  like  goods. 
5566    SIR  T.  PINK.    Manufacture  of  marmalade.* 
5669    F.  TOUT.    Device  for  toasting  bread,  etc. 
5706    II.  A.  GIDDENS.    Method  of  baking  potatoes. 


Furniture  and  Domestic. 

5167  H.  C.  CLEAVER.    Domestic  fireplaces. 

5177  E.  GURMILL  and  R.  FLEMING.    A  mechanical  cut. 

5179  J,  P.  RIGBYr.    Sweeping  brush  staff  fastener. 

5191  H.  CRAWFORD.    Adjustable  pattern  shapes. 

5193  E.  E.  BURROWS.    Device  for  giving  the  appearance 

of  length  to  the  figure. 

5194  H.  HOFFMANN.    Curtain  holder. 

5266    F.  COAKLEY.    Pillow  and  bolster  slips. 
5268    C.  W.  HAYrNES.    Improvements  in  baking  and  roasting 
tins. 

5284    D.  F.  STARKWEATHER.    Carpet  sweeper  handles* 
5290    A.    DORRINGTON    and   S.  H1LD1TCH.  Domestic 
firejdaces. 

5337    II.  F.  GREEN.    Trap  for  cockroaches,  beetles,  and  like.* 
5339    C.  E.  COOKE.    Moustache  guards  for  drinking  vessels.* 
5422    A.  S.  KEMP  LTD.    Handle  for  infants*  soother. 
5438    J.  SCHMID.    Cooking  stove. 
5440    H.  KNIGHT.    Invalids'  chairs.* 

5468    H.  W.   WILLIAMS.    Device  for  securing  children  in 

mail  carts,  cots,  chairs,  etc. 
5170    R.  S.  KELLEY  and  L.  ARNOLD.    Tower  ladders. 
5531    H.  MAYR.    A    holder    for    the    paper    covering  the 

head-rests  of  chairs.* 
5539    F.  BAILEY.    Portable  trays,  tables,  or  the  like,  and 

folding  legs  or  supports.* 
55.52    F.  SHIPPOBOTTOM.    Washing  machines. 
5601    W.  H.  PINCH  and  G.  T.  FRENCH.    Curtain  or  drapery 

suspender. 

5630  A.  BOLTON  and  W.  BLEASDALE.  Cast-iron  chair 
bracket  for  strengthening  the  joints  in  back  of  chair. 

5636    P.  TURNER.    Hair  producer  and  restorer. 

5655  H.  SUGDEN.  Ball-bearing  ball  castors  for  furniture 
and  roller  skates. 

5672  THE  MECHANICAL  DEVELOPMENT  SYND.  LTD. 
Self-closing  seats  and  chairs. 

5716    G.  F.  FINISTER.    Spring  mattresses.* 

5728    J.  CONRADS.  Mattresses.* 

5732  R.  WRIEDT.  Devices  for  fixing  the  handles  of  brooms, 
etc.* 

5745    G.  GREGOR1E  and  E.  JONES.    Apparatus  for  remov- 
ing dust,  etc.,  from  carpets  and  other  fabrics. 
5761    E.  D.  HOLMES.    Washing  and  scrubbing  gades.* 
5691    W.  J.  CARR.    Automatic  dry  seat  for  tramcars,  parks, 
or  any  exposed  position. 

Hardware. 

5170  J.  LEVER.  Combined  rotary  creamery  and  cake-mixing 
machines. 

5176  G.  W.  WHITLEY.  Fastening  metal  handles  to  knife 
blades. 

5238    P.  HICKS.    Catches  and  fastenings. 
5287    T.  P.  LOCKWOOD.    Cutlery  blades.* 
5324    H.  POWER.    Door  spring. 

5354    E.  LEFEBVRE.    Soldering  and  burning  lamps. 
538b    A.  MESSERSCHMIDT.    Door  hinges* 
5401    J.  A.  FIGORSKI.    Construction  of  cutlery  cases. 
5435    G.  H.  BIRD.    Metallic  handles  for  various  articles. 
5375    H.   STONE.    Horse  shoes. 

5485    S.  WORRALL  and  S.  HALL  &  CO.  LTD.    Dish  cover 

handles,  dish  covers,  etc. 
5503    H.   SUTCLIFFE.    Securing  sheets   of  glass  in  street 

lamps  and  like  metal  frames. 
5515    J.  SWITHENBANK.    Triple-action  valve  for  supplying 

hot  and  cold  water. 
5522    W.  A.  MITCHELL.    Drums  and  such  like  vessels. 
5718    B.  JONES  &  BAYLISS  LTD.  and  R.  HOWARTH. 

Wire  fencing. 
5753    R.  BROWN.    Metal  boxes,  etc. 

Heat,  Light,  and  Ventilation. 

(Including  Oas  Manufacture.) 

5165  M.  Y'ARROW  and  W.  R.  HAWORTH.  Chimney  tops 
or  ventilators. 

5178  A.  W.  NAYXOR  and  G.  BISHOP.  Enamelling  stoves 
and  ovens. 

5204    J.  STEENSON.    Safety  lamp  for  burning  mineral  oils. 
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5309    A.  W.  BAXTER.    Solution  for  rendering  combustible 

materials  tire  resisting. 
5216    J.  C.  KRAMERS.    Manufacture  of  illuminating  gas. 
5247    A.  NEHIMIAS.    High-pressure  gas  burners. 
5261    J.  ROUTLEDGE.  Candlesticks. 
5265    R.  MEWES.    Generating  incandescent  light.* 
5805    H.  J.  HOLE.    Lamps  and  other  illuminators. 
5317    F.  A.  STRINGER.    Match  striker. 
5319    II  .BRITTAIN.    Vehicle  ventilators. 

6348  W.  T.  and  W.  HOLMES  NISBET.  Automatically 
rocking  and  tilting  the  fire-bars  of  locomotive 
furnaces.* 

5351    W.  DART  SHEPPARD.    Gas  cooking  stoves. 

5364  T.  D.  KELLY  and  W.  J.  BILLINGTON.  Apparatus 

for  the  supply  of  gas  or  oil  gas  under  pressure  for 
heating  or  lighting. 

5365  F.  X.  BATTESTI.  Thermometer.* 

5372    V.  RAPALLI.    External  gas  furnaces  for  stationary  and 

marine  steam  boilers.* 
5394    W.  D.  and  R.  BEALE.    Miners'  safety  lamps. 
5398    H.  HATELEY.    Manufacture  of  pendants,  brackets,  and 

other  gas  and  electric  liglit  fittings. 
5404    W.  J.  SCHMITZ.    Device  for  the  regulation  of  tewels 

of  gas  burners.* 
5433    J.  HENRY'  and  A.  ANDERSON.    Furnace  grate. 
5436    W.  B.  SMITH.    Incandescent  gas  burners. 
5458    C.  J.  HURRLE  and  L.  IIOUZE.    Continuous  heaters 

for  furnaces  of  high  temperature.* 
5465    A.  SAHLIN.    Charging  apparatus  for  blast  furnaces. 

5481  IFO  KAOLIN  OCH  CHAMOTTEFABRIK   LTD.  and 

OLAF  MOHR.    Retort  furnaces* 

5482  H,    DEBANCHE.      Coal   ramming   machines   for  coke 

manufacture. 

5496  M.  COCKBURN  and  A.  MURPHY.  Grates  for  kitchen 
ranges. 

5516    J.  G.  McPHAIL.  M.  A.  McPHATL,  and  R.  SHEANE. 

Fire  grate. 
5536    A.  T.  MUMFORD.    Oil  lamps. 

5568  J.  A.  BAUER.  Balance  weights  for  electric  light 
pendants. 

5606  J.  E.  DELLOW  and  C.  W.  DELLOW.  Anti-vibrating 
gas  fittings.* 

5609    J.  HENDRY.    Gas-regulated  water  heating  appliance. 
5619    R.    THOMLINSON.    Automatic  fire    extinguisher  and 
alarm. 

5628    W.  E.  BARNES.    Thermostatic  valves.* 
5632    J.  S.  BROOKS.    Durable  match  strikers. 
5644    G.  HEAD.    Shade  holder  for  incandescent  light. 
5671    G.  C.  MARKS  (A.  H.  Diver,  Canada).    Fireproof  doors* 
5682    B.  W.  BROOKS.    Hall  and  socket  joint  for  gaseliers. 
5700    ,T.  W.  BRAY\    Fittings  for  inverted  incandescent  gas 
burners. 

5702    F.  C.  LYNDE.    Manufacture  of  incandescent  mantles 

and  supports  for  same. 
5711    F.  W.  MAXWELL.    Fireproof  curtains  for  theatres. 

5720  R.  DEMPSTER  &  SONS  LTD.  and  J.  RADCLIFFE. 

Gas  purifiers. 

5721  T.  PARKER.    Crucibles,  furnaces,  etc. 

5747  G.   J.    JOSEPHLEGRANDT.      Consuming  smoke  in 

furnaces  and  other  fireplaces.* 

5748  O.   KOEPFF.      Apparatus  for  drying  gelatine,  glue, 

paste  goods,  dregs,  bricks,  woods,  metal  articles,  etc.* 

5750  J.  CHILD.    Miners'  lamps. 

5773  E.  OTT.  Washing  and  purifying  coal  and  other  gases. 
5779    F.  G.  CREED.    Gas  burners. 

Jewellery,  Clocks,  and  Music. 

(Including  Phonographs,  etc.) 

5291    R.  E.  ISSOTT.    Gramophone  tracer  pins,  also  applicable 

to  sewing  machine  needles. 
5299    II.  T.  DUMELOW.    Lockets,  fancy  cases,  and  the  like. 
356    A.  J.  ROWLEY.    Means  for  preventing  noise  during 

the  passage  of  time  sheets  in  mechanical  pianoforte 

players. 

5310    F.  HARTMANN  and  J.  PLIAK.  Watches.* 

5384    W.  H.  CLEGG.    Improved  mechanism  and  motor  for 

talking  machines. 
5386    R.  W.  PAINTER  and  C.   IT.  BR  A  NDRETH.  Phono- 
graphs. 

5400   G.  S.   LENNAN,  D.  McINNES,  and  G.  WHITTON. 

Gramophones  and  phonographs. 
5545    ,T.  R.  L.  GARRARD.    Swell  pedals  for  organs. 
5647    J.  A.  TTIEORDARD  ANDERSON.  Clocks* 
5709    F.  W.  GRIFFITHS.    Jewellers'  tweezers. 

5751  G.  A.  W.  BEARD.    Apparatus  for  mechanically  play- 

ing and  operating  organs,  pianofortes,  etc. 

Leather  Goods,  including  Machinery. 

5184    W.  POWELL.    Boots  and  shoes. 

5701    S.  SOBBEN HERG.    Shoe  or  boot  with  removable  heel. 
5316    G.  H.  FAIRE.    Boot  machinery. 
5 


5389    BERTA    VON  SALVIATI.    Automatic    apparatus  for 

cleaning  boots  and  shoes. 
5591    W.  L.  ELLIOTT  and  G.  J.  THEOBALD.  Saddle,  trees.* 
5677    T.  C.  ELLIS.    Apparatus  for  breasting  the  heels  of  boots 
and  shoes. 

Medical. 

5211    L.  DIXON.    Washable  maternity  binders. 
5292    H.  SHUM.    Sanitary  mattresses. 

5391  H.  PIIRDIE.  Manufacture  of  artificial  teeth  and 
mode  of  fixing  same  to  plates. 

5501    S.  J.  WHITFIELD.    Cots  and  bedsteads  for  hospitals. 

5598  S.  ,T.  WHITFIELD.  Metallic  article  suitable  for 
containing  the  kits  of  occupants  in  hospitals. 

5743  A.  H.  BLACK.  Means  for  raising  or  forcing  and  storing- 
medicinal  spring  waters. 

Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

5255  L.  BONDREAUX.  Anti-friction  compositions  or  alloys.* 
52C0    H.  L.  SULMAN  and  II.  KIRKPATRICK-PICARD,  and 

J.  BALLOT.    Ore  coucendration. 
5271    E.  L.  BERNARD.    Extracting  zinc  and  the  like  from 

lead  and  tins  and  its  alloys. 
5352    F.  T.  MUMFORD  and  R.  J.  HULLNECK.  Tube-mills, 

grinding  pans  and  the  like. 
5298    F.  HAGGENJOS.    Metal  brass-casting  moulds.* 
5331    A.  L.  E.  BERGERT.    Distributing  mine  residues.* 
5333    H.  H.  LAKE  (The  Iroquois  Machine  Co.,  U.S.A.).  Wire- 
drawing machines. 
5367    J.   Q.  HUDSON.    Manufacture  of  charcoal,  iron,  and 
steel.* 

5377  R.  E.  PHILLIPS  (O.  S-  Fellows  and  A.  E.  Hopkins, 

U.S.A.).    Same  as  5380* 

5378  R.  E.  PHILLIPS  (O.  S.  Fellows  and  A.  E.  Hopkins, 

U.S.A.).    Same  as  5380* 
5fl79    R.  E.  PHILLIPS  (O.  S.  Fellows  and  A.  E.  Hopkins, 

U.S.A.).    Same  as  5380* 
5380    R,   E.  PHILLIPS  (Olin  Stephen  Fellows  and  A.  E. 

Hopkins,  U.S.A.).    Method  of  lemoviug  superfluous 

metallic  coating  from  sheet  metal.* 
5412    A.  B.  T.  HARRISON  and  G.  HARRISON.  Machinery 

for  rolling  metals. 
5488    C.  C.  ROBERTS.    Machine  for  applying  tin,  etc.,  to  the 

surfaces  of  plates.* 
5493    S.    COWPER-COLES.    Annealing   wire   and  strip. 
5538    A.  V.  DOWNTON.    Machines  to  manufacture  wire. 
5573    S.  C.  St.  ANDRE.    Refining  metals.* 
5627    E.  W.  WHITLEY.    Metal  sawiug  machines. 

Optical,  Mathematical,  etc.,  Instruments- 

172  A.  SCOTT,  jun.    Hydraulic  transmission  dynamometer. 

5188  J.  W.  GILLIE.    Atmospheric  sounding  machine. 

5235  P.  FARREN.    Sextants  and  attachments. 
5289  G.  SALTER.    Spring  balances. 

5302    C.  H.  LITTLE.    Drafting  machines.* 

5311  H.  HEATON.  Machines  for  dividing  or  weighing  sub- 
stances by  cubic  measurement.* 

5369  A.  G.  DAVIE'S  and  C.  D.  HASKINO.  Measuring  instru- 
ments. 

5402  J.  F.  SIMMANCE  and  JABADY.  Photometrical 
apparatus. 

5583    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Measuring  instruments. 
5611    F.   H.    SHAW.    Compasses   and    like   instruments  for 

school,  etc. 

5682    C.   URBAN.    Cinematograph  projecting  machines. 

Printing  and  Typewriting. 

5203  \V.  M.  PARKS.  Web-fed  platen  machines  for  printing 
in  two  colours,  ruling,  numbering,  perforating,  and 
dividing  into  batches  duplicate  shop  billheads. 

5252  P.  M.  JUSTICE  (The  Toronto  Type  Foundry,  Canada). 
Linotype  machines.* 

5344  A.  ,T.  BOULT  (B.  F.  Bellows.  U.S.A.).  Matrix  assem- 
bling- mechanism  lor  type  bar  making  machines.* 

5498  D.  MURRAY.  Renewable"  ball  race  for  typewriter 
carriages. 

5544  J.  II.  BIRCH  and  J.  S.  FOLEY".  Typewriting  machines* 
5594  II.  PULLAN.  Ink  distributing  rollers  used  in  printing. 
5774    R.  C.  ANNAND.    Printing  machines. 

Railways  and  Tramways. 

5159    P.  KONTA.    Rail  joints. 

5236  E.  CHAD  WICK.    Railway  wagon  brakes. 

5237  J.  WHITE  and  H.  PIERPOINT.    Railway  chairs  and 

fastenings. 
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5276    G.  H.  WRIGHT.    Brakes  for  railways. 
5356    H.  E.  E.  A.  ERMEKEIL.    Improvements  in  the  driving- 
wheels  of  rail  locomotives. 
5358    A.  HEBDEN.    Railway  couplings. 

5373  S.  LEECH.  Sanding  device  for  locomotives  and  other 
railway  vehicles. 

5385  CHARLES  H.  SMITH.  Automatic  coupling  for  rail- 
way carriages,  etc. 

5387  E.  BLAKEMORE.  Apparatus  for  fog  and  danger 
signalling.* 

5406    J.  DARLING.    Automatically  coupling  and  uncoupling 

railway  carriages,  wagons,  etc.* 
5444    G.   BAIN.      Automatic    safety    coupling    for  railway 

carriage  or  wagon. 
5497    H.  D.  OSTERFIELD.    Signalling  between  guard  and 

driver  in  a  train. 
5607    J.  THOMAS.    Either  side  brake  for  railway  wagons. 
5616    C.  W.  WARD  and  T.  LOCKER.    Automatic  lubricator 

for  railway  axle  boxes. 
5620    C.  MARCH  and  W.  HAGGS.    Bevelling  iron  or  steel 

strips  for  use  in  making  rails. 
5658    J.  GOULDIE.    Brakes  for  railway  trucks,  etc. 
5665    C.  WATLER.    Device  to  actuate  tramway  points  to  be 

actuated  from  the  running  car. 

Sanitation- 

{Including  Building  and  Hardware.) 


R.  EMMETT.    Improvement  in  drains. 
A.  NICHOLL.      Waste    water   preventer   for  flushing 
purposes. 

W.  H.  BODIN.    Baths,  lavatory  basins,  and  sinks. 
J.  ILLING WORTH.    Means  for  disinfecting. 
H.  ALEXANDER.    Outflow  connection  for  cisterns.* 
H.  FREISE.    Device  for  opening  the  slides  which  close 

the  shoots  of  dust  carts.* 
J.  J.  DOE.    Portable  closets  or  latrines. 
H.  FREISE.    Arrangement  for  emptying  dust  bins  into 
a  cart  without  raising  a  dust.* 
5428    W.  H.  TURNER.    Regulating  the  supply  of  water  to 
water  waste  cisterns  or  the  like. 
J.  SMITH.    Flushing  cisterns  for  water  closets. 
W.   H.   BODIN.    Securing   grids    or   covers  on  drain 

gulleys,  sewer  manholes,  etc. 
A.  KRAUTZBERGER.    Dust  collectors.* 
J.  SHANKS.    Earthenware  cisterns. 
J.  SHANKS.    Ships'  urinals. 

J.  SHANKS.    Waste-preventing  device  for  water  closet 
cisterns. 


5186 
5234 

5272 
5278 
5323 
5403 

5410 
5421 


5511 
5527 

5558 
5621 
5622 
5623 


Shipbuilding  and  Navigation. 

5190    M.  J.  ROBERTS.    Stern  tubes  of  steamships  and  the 
like. 

5195    A.  MUKDEN.    Driving  gear  for  paddle  wheels  or  screw 
propellers. 

5240    H.  R.  GONNERMANN.    Production  of  fresh  water  on 
board  ships. 

5341    R.  C.  BROWN.    Propelling  airships  and  construction 

of  air  ships  therefor. 
5382    HAMILTON  DANSEY.      Reversing  gear  for  marine 

motors. 

5413    K.   STEWART.      Improvements  in  the  propulsion  of 

ships  or  other  vessels. 
5540    W.  H.  EVERSON.    Steering  and  propelling  of  motor 

boats  and  the  like.* 
5579    F.  W.  BROWN.    Life-saving  boats .* 
5595    J.  GREEN.      Apparatus  for  securing  tarpaulins  and 

hatches  on  ships. 
5749    J.  BARCLAY.    Flying  machines. 


Spinning,  Weaving,  and  Allied  Trades. 


5161 
5169 


5171 

5174 

5244 
5279 

5285 

5296 


C.  BEAKMANN.    Carding  engines. 

J.  F.  P.  FRASER  and  N.  FRASER.    Spindle  driving 

mechanism  for  spinning,  twisting,  winding,  and  like 

machines. 

J.  WARD,  jun.      Dobbies  or  shedding  mechanism  of 

looms  for  weaving. 
J.  GRIME  and  BLEACHERS'  ASSOCIATION  LTD. 

Manufacture  of  woven  cotton  fabrics. 
W.  H.  FLETCHER.  Dyeing  machines* 
A.  PILLING.    Exhaust  opening  and  like  machines  used 

in  cotton  preparation. 
R.  F.  and  J.  ALEXANDER  &  CO.  LTD.    Needles  for 

ending  balls  of  thread,  yarn,  twine,  etc. 

ZEITSCHNER.    Process  of  bleaching  textile  fibres, 

etc.  ° 


5414  CLIFFE  &  CO.  LTD.  and  W.  CLIFFE.  Improvements 

in  Scotch  or  like  intermediate  feed  mechanism  for 
carding  and  combing  machines. 
5437    J.  THEODORE  NELSON  and  J.  MURRAY.  Bund- 
ling press. 

5478  P.  SMITH  and  S.  SHACKLETON.  Apparatus  employed 
in  spinning,  winding,  twisting,  or  doubling  of  yarns 
or  threads.* 

5506  E.  HOLLINGWORTH.    Pattern  or  like  mechanism  or 

dobbies  of  looms  for  weaving. 

5510  A.  SMITH,  F.  LEEMING,  and  C.  HUDSON.  Change- 
box  and  picking  mechanism  of  looms  for  weaving. 

5512    J.  PERRIN.    Drawing  apparatus  for  textile  fibres.* 

5684    P.  WALKER.  Jacquard  machines  for  looms  for  weaving. 

5689  J.  HIGHAM.  Cloth  beams  for  use  in  looms,  and  for 
similar  purposes. 

5707  W.  SANDERS.  Revolving  apparatus  for  storage  and 
handy  selection  and  display  of  sewing  spools,  etc. 

5715  H.  BEAUMONT.  Shuttle  check  motion  for  under-pick 
looms. 

5733    H.  SCHROERS.    Spooling  machines.* 

5738    J.  FISH.    Apparatus  for   lapping,   creasing,  doubling 

cloth    and  other  fabrics. 
4741    W.  JONES.    Fastenings  for  attaching  wires  and  scissors 

in  looms. 

5776    W.  T.  WATTS,  W.  STORRS,  and  T.  LANG  &  CO. 

LTD.  Driving  of  self-acting  mules  for  spinning 
fibrous  materials.* 

Stationery  and  Paper. 

5160    G.  TUCKER.    Fountain,  reservoir,  and  other  pens. 

5208  C.  HINDLE  and  L.  J.  GAYDON.  Combined  scrap- 
book  or  registering  file  and  memorandum  book  or 
diary. 

5262    H.  THOMAS  MORGAN.    Reservoir  pens. 
5307    J.  A.  WILBY  and  A.  WILBY.  Envelopes. 
5314    W.  BLEIBAUM.  Ink-well. 

5415  W.  N.  SPENCE.    Paper  and  similar  clips. 

5464    B.  ECKNER.    Machines  for  making  paper  bags.* 

5507  F.  J.   STOCKTON.    Paper  bag  making  machines. 
5555    W.  C.  S.  GOULD  and  A.  W.  LAMBERT.    Card  index 

trays,  drawers,  etc.* 
5603    J.  W.  SETTEN.    Pocket  note  books  and  such  like. 
5656    A.  C.  PEARSE.    Note  and  manuscript  books. 

Steam  Boilers  and  Fittings. 

5274    D.   C.    SMITH.    Compounds  for  removing  incrustation 

from  steam  boilers.* 
5347    T.  CLARKSON.    Steam  generators. 
5463    A.  W.   HAMILTON  and  A.  A.  McMASTERS.  Feed 

water  heaters.* 

5546  A.  L.  HITCHCOCK-SPENCER  and  PHILIP.  Vertical 

steam  boilers. 

5569    A.  E.  HARRIS.    Apparatus  for  supplying  boiler  water. 
5666    C.  E.  FINCH.    Automatic  boiler  feeders. 
5701    D.  McGEE.    Steam  boiler  furnaces. 

Toys,  Games,. and  Sport. 

5217    S.  SOKAL.    Theatre  seats. 
5221    E.  P.  LANGER.    Card  game. 

5228    W.  HOFLE  and  A.  G.  LEE.    Recreation  towers. 
5257    M.  KRUSE.    Stage  scenery. 
5281    E.  G.  BOXALL.    Game  of  ball  (coin  freed). 
5313    M.  J.  ROBERTS.  Dumb-bells. 

5320  F.  H.  AYRES  and  T.  J.  WILLIAMSON.  Indicators 
used  in  playing  croquet  and  other  games. 

5368  O.  E.  LEWIS.  A  labour-saving  tool  for  tightening  the 
strings  in  tennis  bats,  etc. 

5395  E.  C.  HILDICK  and  E.  A.  PARKER.  Rivetless  toy 
pistol. 

5484    J.  H.  LEE.    Spinning  or  trolling  fishing  tackle. 

5486    H.  R.  ARTHUR.    Apparatus  used  in  starting  horses 

for  racing. 
5504   D.  J.  URQUHART.    Golf  clubs. 
5517   W.  G.  FULLER.    A  naval  war  game. 

5547  E.  B.  PAGET.    A  new  game* 

5551    M.  GRAHAM.    Golfer's  portable  painting  outfit. 
5557    G.  J.  STEVENS.    Games  of  skill. 

5610    J.  W.  PARKER  and  J.  WATSON.    Cues  for  billiards, 

5645  W.  S.  P.  HOLMES.  Game. 

5679  O.  BROCK.    Golf  clubs. 

5695  W.  TAYLOR.    Balls  for  golf  and  other  purposes. 

5705  W.  WINTER.    Self-registering  target. 

Tyres. 

5168  R.  WALLWORK  and  C.  H.  WALLWORK.  Covers  for 
protecting  vehicle  tyres.* 
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5213    W.  E.  DA  VIES.    Spring  tyres  for  wheels. 
5258    L.  POSNANSKI.    Elastic  tyres. 

5282    A.  G.  BROWN.    Side  plates  for  special  pneumatic  tyres. 
5297    H.  A.  WHEAT.    Preventing  side  slipping  in  pneumatic 
tyres. 

5321    H.  TAYLOR.    Spring  tyre. 

5326    G.  BREWER.    Covers  of  pneumatic  tyres. 

5359    A.  WILSHERE.    Pneumatic  tyres. 

5399    E.  G.  GILB.    Pneumatic  tyres. 

5457    W.  J.  GLOVER.    Rubber  tyres. 

5477    F.  C.  A.  COVENTRY  and  B.  HUMPHREY.  Non- 
skidding  device. 

5533    J.  BADGER  and  A.  V.  WINEBLOOM.  Anti-skidding 
device. 

5571    J.    RUSSELL.    Improvement    in    treads  of    tyres  for 
wheels. 

5580    J.  M.  PADGETT.    Device  for  repairing  rubber  tyres.* 
5605    J.  T.  WHITTOME.    Tyres  for  motor  road  vehicles. 
5642    E.  C.  DEFILIPHI.    Valves  for  pneumatic  tyres  fitted 
to  detachable  rims. 


5164 
5207 

5253 

5269 

5312 

5350 
5390 

5442 
5445 
5466 

5467 

3500 

5508 
5534 
5550 

5574 
5589 

5617 
5643 
5646 
5692 
5693 

5713 


5726 
5740 
5742 

5764 


5162 
5187 
5199 
5250 
5303 
5345 
5417 

5418 
5 123 
5431 
5432 
5450 
5474 
5480 
5502 

5532 
5613 
5614 
5657 


Vehicles,   Wheels,  etc. 

C.  BINGHAM.    Turbines  for  motor  cars. 
E.    LEFEVRE.      Vehicle   with  means  for  exhibiting 
goods.* 

FRANK  C.  YEO.  Means  to  prevent  side-slipping  and 
skidding  in  motor  cars. 

A.  M.  BARTON  and  A.  E.  LAKE.  Anti-skidding 
appliance  for  motors,  vehicles,  etc. 

R.  IVERY  and  G.  H.  SMITH.  Speed  recording  appara- 
tus for  motor  cars,  etc. 

E.  FREUND.    Brake  mechanism.* 

R.  H.  ROBINSHAW.  Caps  for  Drabbles  arms  and 
axles. 

T.  H.  PETERS  and  F.  CLARKSON.  Axle  caps. 
W.  B.  WILBERFORCE.  Saddle  for  velocipedes. 
R.  G.  FOOT.    Improvements  in  driving  the  wheels  or 

gear  of  motor-propelled  road  vehicles. 
C.  HEIRONS.    Anti-vibratory  device  for  motor  cycles, 

etc.* 

C.  MERINGTON.  Driving  and  cooling  gear  in  motor 
cycles. 

A.  A.  BROOKS  and  G.  A.  WATSON.    Vehicle  brakes. 
W.  L.  RING  and  P.  L.  COOPER.    Vehicle  wheels.* 
FRED.   SPIVEY.    Driving   mechanism   of   motor  road 
vehicles. 

S.  G.  AVHITEHOUSE.    Motor  cycles. 

J.  ELLIS.    Fastener  for  securing  the  doors  of  motor 

oars,  carriages,  etc. 
C.  V.  DE  NOLLE.    Road  and  other  vehicles.* 
E.  C  DEFILIPHI.    Detachable  rims. 
A.  LAMBOURNE.    Automobile  driving  mechanism. 

E.  J.  HARDY.    Spring  suspended  vehicles. 

F.  HOWLES  and  J.  TAYLOR,  Brakes  for  wheel 
vehicles. 

E.  L.  GARDNER  and  F.  W.  KING.  Apparatus  fixed 
to  two-wheeled  vehicles  to  prevent  horses  running 
awav  when  unattended. 

E.  FODEN.    Motor  wagons. 

M.  PEDERSEN.    Gearing  for  motor  vehicles,  etc. 
H.  NORTH.    Preventing  the  emission  of  dust  from  self- 
propelled   motor  vehicles. 
C.  MAY.    Vehicle  brakes. 


A. 
J. 
H. 
G. 
G. 
F. 
J. 

W 
M. 

W, 
J. 

W 

W. 

P. 

A. 

J. 
T. 
J. 
S. 


I.ed- 


Wearing  Apparel. 

KELLEY.    Linen  and  like  collars. 
RHODES.    Tie  grip. 

i?^1^8^'    picrcei'  tor  spring  buttons. 
E.   FIGG.    Improvements   in  neckwear. 
GODWIN.  Buttonholes.* 
0.  AKEMAN.    Hat  brushing  pads. 
BORDAS.    Improvements  in  stockings,  socks 
room  slippers,  etc. 

&JHLa£d  H-  YOUNGMAN.    Collar  studs,  etc.* 
SCHNEIDERS.    Cloth  caps. 
J.  TEUFEL.    Arthopaedic  corsets. 
BAUER.    Trouser  stretchers  and  pressers. 
H.  CLARKE.    Pyiamas  suits. 
JHON.    Cuff  fasteners  or  solitaires. 
SCHONKNECHT.  Corsets. 

MALLABY  and  J.  HEPWORTH.  Heel  pads  for 
boots  and  shoes. 

GORTLER  and  GUSTAV  ENGLANDER.  Gloves.* 
R.  JONES.    Folding  college  cap. 
H.  MAKIN.    Fastening  for  corset  busks. 
TIMINGS.    Shirt  and  collar  studs. 


5664  H.  W.  HALL.  Manufacture  of  waist  bells  and  waist- 
bands of  garments. 

569S  E.  COHN.  Device  for  retaining  belts  of  silk,  etc.,  in 
shape  when  in  use. 

5717    J.  HORTON.    Trousers  stretcher  and  coat  hanger. 

5746  H.  J.  JOSCELYNE  and  W.  E.  SMALL.  Buttons  for 
clothing  and  other  articles. 

5759    P.  J.  CALAME.    Corset  and  gaiter  fastenings.* 

Miscellaneous. 

5182  M.  M.  GUBBINS.  A  four-eyed  indent  bulb  tongue 
hook  and  raised  liar  eye. 

5196    P.  KUPFERSC HMID.    Traps  for  animals. 

5200  O.  GUTTMANN.  Apparatus  for  purifying  and  soften- 
ing water.* 

5210  W.  H.  PENGELLY  and  CI.  T.  BAILEY.  Class  colo- 
tomy  cup. 

C.  E.  ELLIOTT.    Business  appointment  indicators. 
F.  M.  MILLER,    Soft  tread  horse  shoes.* 
E. 
E. 
W 
E. 


5239 
5249 
5264 
5277 
5301 
5306 

5316 

5342 
5349 
5361 
5366 

5381 
5407 

5408 

5434 

5441 
5446 


JAGENBERG.    Cardboard  box-making  machine.* 
KEMPSHALL.  Eyelets.* 
BRAINERD.    Advertising  apparatus.* 
E.  THOMPSON.  Smoking  pipes,  cigar,  and  cigarette 
holders. 

W.  LAPTE.    Advertising  letters  applicable  to  windows 
or  the  like. 

P.  PROVOST.    Ground  heaters  and  driers.* 
W.  G.  ARDLEY.    Wire  fences. 

E.  H.  WEST.    Refrigerating  apparatus. 

G.  HERVIEU.       Apparatus  for  delivering  spherical, 
cylindrical,  and  other  objects. 

F.  STENLAKE.    Horse  supporter. 

D.  C.  TAYLOR  and  H.  C.  SHAW.    Mills  for  wet  or 
dry  grinding.* 

H.  C.    SHAW.    Grinding  mills,  paint  levigators,  and 
the  like.* 

H.   McPHAIL.      Apparatus    for    evaporating  liquids 

and  for  drying  and  oxidising  other  materials. 
A.  HUMPHREY.    Swathe  turners. 

E.  ZAPPERT  (Henry  J.  Monson,  Egypt).  Separation 
of  fertile  from  sterile  cotton  and  like  seeds. 

5479  R.  H.  WRIGHT  and  E.  L.  BRACY.  Machines  for 
packing  cigarettes,  etc.,  in  sealed  packages.* 

5513    R,  ZELLENKA.    Soldering  and  cementing. 

5523  P.  M.  BAXTER.  Means  to  remove  loose  hair  on  heads 
after  cutting. 

5541    P.  II.  SYNGE.  Thimbles. 

5556    W.  JAMESON  and  W.  TWIST.  Ricks.* 

5559  P.    BARUFFI.    Method    for   the   production   of  relief 

resembling  prints,  pictures,  or  the  like.* 

5560  E.  W.  GAZE.    Sculpturing  machines. 

5561  T.  J.  F.  RYLAND  and  E.  W.  GAZE.    Finishing  attach- 

ment for  sculpturing  machines. 

5562  W.  E.  PEAL.    Trees  for  long  boots. 

5567  W.  E.  DEAN.  Apparatus  for  sheltering  and  feeding 
lambs,  poultry,  and  other  farm  stock.* 

5587  J.  R.  HARKER,  '  A  check  or  ticket  collecting  and  regu- 
lating box. 

5596    E.  D.  BETHEL.    Liquid  measuring  appliance. 

5599    T.   C.  FAWCETT  LTD.   and  J.   D.  FAWCKTT,  sen. 

Machines  for  making  globular  or  semi-globular  or 
analogous  forms  of  cement,  compo,  etc. 

5624    L.  T.  BARBER,    Fly  catcher. 

5637    P.  TURN  BR.    Kennel  dressing  for  dogs. 

5641    W.  FERRIE.    Letter  box  with  fork  and  spring  traps. 

5654    G.  E.  PANCOAST.    Embossing  presses.* 

5661    P.  N.  GRAY.    Bell-ringing  ticket  punch. 

5663    A.   HINZE.    Lixiviating  and  washing  apparatus. 

5668  A.  F.  SPOONER,  A  pyrometric  telescope  for  measur- 
ing high  temperatures.* 

5670    T,  FRASER.    Cigar  and  cigarette  holder-. 

5G76    W.   F.   BUTCHER,    Cinematograph  machines. 

5688    E.  MORGAN.    Boxes,  packing  cases,  trunks,  etc. 

5696    J.  MUIU.    Draught  and  water  excluders  for  doors,  etc. 

5714    J.   L.  MACKAY.    Advertising  table. 

5722    W.   H.  PERKINS.    Work  benches. 

5729    D.  P.  RITCHIE.    Collapsible  cardboard  boxes. 

5734  E.  BLASBERG.  Cooling  device  for  cooling  towers, 
graduating  works,  etc.* 

5739  W.  1IELLNIG  and  R.  MARX.  Reducing  or  c  limit- 
ing rags,  rope,  asbestos,  etc. 

5744    B.  E.  SMITH  and  J.  W.  SMITH.    Spraying, apparatus. 

575!  P.  ELERT.  Process  of  manufacturing  characters  for 
signboards  and  the  like. 

5760    \V.  H.  BOWLEY.    Coating  articles  with  paint,  etc. 

5762  F.  MEYER.  Automatically  stopping  holes  in  casks, 
barrels,  etc. 

5766  C.  F.  TOPHAM.  Filtering  and  pumping  or  regulating 
the  flow  of  solutions  of  cellulose  or  the  like. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  marks  and  clerk. 


The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  April  18th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  SO,  Cross 
Street,  Manchester . 


1903. 

23952  SALENIUS.  Method  of  refrigerating,  churning,  and 
pasteurising  milk  and  cream,  and  means  used  therefor. 

24297  PEICE.  Processes  for  manufacturing  nitrate,  nitrite 
or  sulpho-nitrate  or  nitrite  of  lime,  soda  or  potash. 

1904. 

165    MACCALLUM.    Means  and  apparatus  for  travelling 
on  water. 

2578    EOUX  &  GONIN.    Carbonisation  and  drying  of  peat 

and  analogous  substances  and  apparatus  therefor. 
2601    REVEL.    Umbrellas,  en-tout-cas,  parasols,  and  the  like. 
2644    DONOVAN.    Clutch  coupling  or  means  for  detachably 
securing  arc  lamps  to  their  hangers  or  suspending 
or  supporting  posts,  pillars,  or  the  like. 
When  the  end  of  plug  A  is  pushed  into  the  socket  the 
catches  B  engage  behind  a  shoulder  on  the  plug,  locking 
the  two  parts  together.    The  weight  of  the  lamp  then  pulls 


the  catches  against  a  seating,  relieving  the  cord.  To 
unlock,  the  plug  is  pushed  further  on,  and  a  loose  bush 
C  forces  the  catches  out  and  retains  them  whilst  the  plug 
is  again  pulled  forward  to  clear  them. 
2708    KARMELI.    Carburetters  for  explosion  motors. 
DAVIES.    Shutters  for  darkening  rooms. 
NAUDET.    Process  of  and  apparatus  for  the  diffusion 
and  extraction  of  saccharine  juices.    [Date  applied 
for  under  International  Convention,  February  6th, 
1903.] 

MENDHAM.    Machines  for  hermetically  sealing  sheet 

metal  vessels  and  for  exhausting  air  therefrom. 
NEUMEISTER  &  NETTMEISTER.    Metal  plates  for 

lining  roofings. 
ELASS.    Devices  for  cooling  fermenting  vats. 
DEBURAUX.    Thermic  motor. 

SCOTT.      Motor  agricultural  implements,  applicable 

also  as  a  stationary  engine. 
VIGNIER.      Fermentation  of  wines,  wash,  or  beer, 

and  the  making  of  yeast  for  distillers. 
BATE.    Variable  speed  gear. 

On  the  driving  shaft  is  mounted  a  volute  cam,  which 
alternately  lifts  and  drops  two  short  pivoted  arms  mounted 


2893 
2928 


2995 

3002 

3019 
3102 
3171 

3196 

3201 


on  a  plate  attached  to  the  change-speed  lever.  The  arms 
strike  projections  on  plates  loosely  mounted  on  the  axles 
of  the  driven  shafts,  these  plates  being  provided  with 
pawls  which  engage  in  a  ratchet  on  the  driven  wheels. 
By  turning  the  change-speed  plate  through  a  radius  the 
arms  strike  the  pawl  plates  at  a  larger  throw,  thereby 
increasing  the  speed. 

2939    BULLOCK  &  ROEHL.    Electrical  igniting  appliance 
for  explosion  engines. 

The  plug  is  provided  with  contacts  A,  one  of  which 
is  mounted  on  an  arm,  and  the  other  insulated  from  the 
plug.  On  current  being  made  a  magnetic  field  is  made 
by  the  coil,  which  draws  down  the  armature  B,  and  makes 


a  hammer-like  blow  on  the  crank  C,  which  is  communi- 
cated to  the  armed  contact,  thus  separating  these  and 
forming  a  spark  which  breaks  the  current,  and  the  opera- 
tion is  repeated. 

3072    NASH  &  EACHUS.    Cut-outs  for  overhead  electrical 
conductors. 

A  hanger,  free  to  swing  in  either  direction,  is  attached 
at  A.  Two  brackets,  as  shown,  are  insulated  from  the 
hanger  and  from  one  another.      The  tongues  C  on  the 


brackets  fit  into  the  contact  spring  B  in  the  hanger.  On 
the  wire  breaking  the  tension  on  the  unbroken  part  draws 
the  tongue  C  out  of  contact  with  the  spring  B. 

3241  JOHANSSON.  Joints  for  steam  boiler  tubes.  [Date 
applied  for  under  International  Convention,  February 
11th,  1903.] 

3329  DAVIS  &  JENNINGS.  Apparatus  for  facilitating  the 
selection  of  harmonious  combinations  of  colours. 

3333    BRYANT.    Range  or  distance  finders. 

3406  HOBSON.  Method  of  packing  earthenware,  china,  and 
glass,  more  particularly  applicable  to  earthenware 
water  closets,  lavatory  basins  and  drain  pipes,  and 
such  like,  and  the  apparatus  employed  therein. 

3463  BECKER.  Means  for  bunging  and  tapping  barrels 
and  casks. 

3496    CANTELO.    Adaptor  for  miniature  rifle  shooting. 
3529    PICK  &  ERBAN.    Bleaching  and  cleansing  of  vege- 
table fibres. 

3556  BECHMAN.  Printing  machines.  [Date  applied  for 
under  International  Convention,  May  21st,  1903.] 
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3232    EpOTS.    Internal  combustion  engines. 

Both  valves  are  operated  by  the  one  cam  A,  which  has 
a  depression  below  the  zero  line  to  operate  the  inlet  valve. 
When  the  speed  becomes  excessive  a  catch  is  forced  into  a 
notch  in  the  slide  block  B,  and  prevents  the  inlet  valve 


opening.  The  flywheel  is  composed  of  two  sheets  of  metal 
separated  by  curved  ribs  C,  and  by  drawing  in  air  at  the 
dotted  holes  shown  acts  as  a  centrifugal  fan,  which  may 
be  used  for  radiator  cooling. 

3247  JOHANSSON.  Joints  for  steam  boiler  tubes.  [Date 
applied  for  under  International  Convention,  Decem- 
ber 18th,  1903.] 


\'3 


Comprises  an  improvement  on  Patent  No.  3241  of  1904, 
in  that  the  boiler  tubes  do  not  pass  through  the  transverse 
connecting  tubes  A,  but  only  through  the  inner  walls  of 
the  same,  these  walls  abutting  on  the  outside  against 
flanges  on  the  boiler  tubes  B,  against  which  the  tubes  are 
held  by  stay  bars  between  them. 

3257    TOMINSKI.      Spark     arresting    and  extinguishing 
apparatus. 

An  iron  tank  is  connected  to  the  smoke  box  of  locomotives 
by  a  pipe.  At  or  near  the  end  of  this  pipe  is  placed  a 
power-driven  fan.    This  discharges  the  smoke   gases  and 


sparks  into  or  over  the  surface  of  water  contained  in  the 
tank,  which  is  preferably  divided  by  perforated  partitions 
to  prevent  flooding.  Several  designs  are  described  and 
illustrated. 

3579    NEWTON  (Henry  R.  Worthington).  Multi-stage  centri- 
fugal and  similar  pumps. 
3642    CUMMING.  Locks. 

3654    ECHIVARD.    Process  for  transferring  prints  or  im- 
pressions upon  glass  or  any  smooth  surface. 


3275    RATHMELL  &  TYRER.    Plugcocks  and  valves. 

This  consists  of  a  combined  plugcock  and  regulating 
valve,  particularly  adapted  to  receive  different  liquids  or 
gas  as  in  refrigerating  machinery,  or  for  aerated  waters. 


A  regulating  valve  is  provided  through  the  taper  plug, 
the  latter  having  an  operating  handle  with  pointer  and 
index. 

3599    GRESHAM  &  GRESHAM.    Sand  traps  for  locomotives 
or  tramway  vehicles. 

The  compressed  air  enters  at  A,  fills  the  upper  chamber 
from  which  it  expands  through  nozzles  B,  and  stirs  up 


the  surface  of  sand  in  the  receptacle  below,  so  as  to  spray 
it  over  the  lips  C  into  the  two  separate  compartments 
from  where  it  is  drawn  by  air  passing  the  nozzles  D. 

l3684    ROBERT  BENSON  NORTH  &  SAMUEL  SMITH. 
Speed  indicators. 

Upon  the  rotated  spindle  A  is  mounted  a  centrifugal 
governor.  Its  movable  end  B  is  provided  with  a  rack, 
which  gears  with  the  pinion  C,  mounted  on  a  spindle,  to 


which  the  pointer  is  fixed.  A  helical  spring  D  counter- 
acts the  centrifugal  force.  This  indicator  is  suitable  for 
a  motor  car  or  the  like  where  the  speed  is  very  variable. 

3792  NASH.    Manufacture  of  screw-caps  for  sealing  bottles. 

3793  NASH.    Implements  adapted  for  use  in  the  manufac- 

ture of  screw-capped  bottles  and  of  screw-caps 
therefor. 

3795    IMRAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Bruuiug. 

Extraction  of  water  or  other  liquid  from  mineral, 

vegetable,  or  animal  substances. 
3797    RECK.    Hot  water  heating  apparatus. 
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3763    NEWTON     (Henry    R.     Worthiugton).  Condenser 
systems. 

Tlie  delivery  pipe  C  in  connection  with  the  air  pump  D 
has  a  conical,  upper  portion,  and  mounted  ■within  it  two 
cone,  frustrums  forming  a  common  type  of  ejector.  Injec- 


tion water  is  supplied  through  nozzle  L,  and  t lie  cylinder 
action  draws  the  air  and  uncondensed  vapours  by  means 
of  a  centrifugal  or  other  pump. 

3764    NEWTON   (Henry  R.  Worthington).      Injection  con- 
densers. 

In  a  jet  condenser  an  air  cooler  is  attached  at  end  of 
condensing  water  pipe  C.  A  portion  of  the  water  before 
reaching  the  sprayer  is  diverted  through  the  cooler  by 


means  of  a  baffle  plate.    The  air  and  uucondensed  vapour 
passing  into  the  cooler  through  circuitous  paths  is  drawn 
off  by  the  air  pump  through  the  passage  E.    The  two 
sections  are  taken  through  3,  3,  and  4,  4. 
3784    POTTER.    Pneumatic  hammers. 

The  object  is  to  provide  means  of  controlling  the  throttle 
valve  mechanism  for  the  admission  of  compressed  air. 
Several  designs  are  claimed,  of  which  two  are  illustrated. 


A  is  a  rotable  sleeve  or  collar  oii  the  hammer  barrel,  the 
limited  turning  of  which  actuates  a  rod  B  by  means  of  a 
groove  or  pinion.  This  movement  actuates  the  throttle 
valve  C. 


lv©  C. 

4060    McTAGGART.    Telescopic  tables. 
4262    FOSTER.    Gates  and  gate  fittings  i 
doorways. 


in  shop  and  other 


3886    BRITISH  THOMSON-HOUSTON  CO.  LTD.  ^General 
Electric  Co.).    Electric  motor  control  systems. 

The  system  of  control  here  employed  is  particularly 
adapted  for  ekvtrically-propelled  vehicles.  The  arrange- 
ment provides  against  injuiy  due  to  a  too  rapid  increase 


of  current.  The  switches  are  kept  open  under  strain,  and 
means  provided  for  automatically  regulating  the  closing 
of  same  in  succession.  The  invention  includes  a  series- 
paralleling  device. 

3919    DUNN.    System  of  speed  regulation  for  electro-motor 
driven  machinery.    [Date  applied  for  under  Inter- 
national Convention,  August  20th,  1903.] 
A  shaft  is  driven  by  an  electric  motor  through  a  rela- 
tively wide  range  of  speeds,  there  being  a  series  of  speeds 
for  connective  trains  of  gearing.    The  figure  shows  the 


controller  connect  ion  between  motor  and  a  four-wire 
voltage  supply  system  giving  six  different  potentials.  A 
range  of  speed  is  obtained  to  give  maximum  power  to  suit 
maximum  cut  and  cutting  speed. 
1455  SPURRIER  &  CO.  LTD.  and  SPURRIER.  Hot  water 
jugs  and  the  like. 
REDMAN.    Valves  applicable  for  controlling  the  flow 

of  gas  through  purifiers  and  other  vessels. 
JENSEN  (Gray).    Paper  cutting  machines. 
McGREGOR  &'  BURCH.    Cleaners  and  feeders  for  root 

cutters  and  pulpers. 
PULSOMETER     ENGINEERING    CO.    LTD.  and 
ADCOCK.       Type    setting    and  type  distributing 
machines. 

LORD  &  BARLOW.    Machine  or  apparatus  for  clean- 
ing chaff  or  other  substances  of  a  similar  nature. 
WELLERMAN.    Liquid  refuse  destructors  and  the  like. 
TODD,  STOTT,  &  STOTT.    Means  for  facilitating  the 

spinning  of  textile  fibres. 
GODDARD.    Apparatus  for  dyeing  warps  for  weaving 

and  otherwise  treating  them  with  liquids. 
SMITH.    Springs  and  pivots  for  doors. 
CUTLER,  CUTLER,  &  CUTLER,  Jun.    Grids  for  gas 

purifiers. 
MOLAS.    Oil  lamps. 

PAULING  &  PAULING.  Process  for  the  production 
of  nitric  oxide  and  nitric  acid  from  air  or  other 
mixture  of  oxygen  and  nitrogen. 
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5417    DERHAM.    Marine  boilers. 


Consisting  of  a  firebox  shaped  as  at  A,  and  a  nest  of 
tut>es   B   entering  the  combustion   chamber,   the  return 
tubes  being  above  and  opening  into  the  chimney. 
5470    MITCHELMORE  and  E.  M.  BOWDEN'S  PATENTS 
SYNDICATE  LTD.    Steer  and  controlling  device, 
for  automobiles  and  like  vehicles. 
A  horizontal  hollow  cross-piece  A  is  mounted  on  the 
usual  steering  pillar,  two  tubes  B  being  mounted  an  the 
cross   pieces.    The   tubes  have  forked    extensions,  which 


bed   in  two  pulleys  carrying   the  inner  member  of  the 
Bowden  mechanism.      The   forks  and   tubes  are  spring 
controlled  so  that  they  can  be  withdrawn  from  engage- 
ments with  the  pulleys. 
5621    FAIR  WEATHER  (Singer  Manufacturing  Co.).  Button- 
hole sewing  machines. 
5704    WARWICK     MACHINERY     CO.     LTD.  (General 
Electric  Co.).    Condensers  for  elastic  fluid  turbines. 
Within  the  casing  and  mounted  at  the  exhaust  end  of 
the  turbine  is  a  hollow  wheel  A,  which  is  divided  into 
compartments  by  thin  curved  webs.    Around  its  periphery  , 


6106    SPRATT  &  CURSON.    Form  and  arrangement  of  legs 

or  supports  to  chairs  and  the  like. 
6168    HOYLE   &  BARKER.      Automatic  or  self-shuttling 

looms. 

6254    ROGERS  &  CANTELO.    Backsight  for  rifles. 

6284    MARX,  MARX,  &   SCHRUMPF.    Jewel  bags,  jewel 

cases,    jewellers'   travellers'    sample   cases,    and  the 

like. 

6314  GREEN  &  MARTIN.  Process  of  consolidating  peat. 
6379    MILLER.    Cooking  ranges. 

6588    HUDSON.    Tramcar  and  railway  carriage  step-treads, 
such  being  applicable  to  other  purposes. 


5709  WARWICK  MACHINERY  CO.  LTD.  (General 
Electric  Co.).  Supports  for  the  buckets  of  elastic 
fluid  turbines. 

The  intermediate  buckets  are  mounted  on  internal  pro- 
jections of  the  casing  by  means  of  bolts,  whose  heads  are 
separated  from  the  projection  by  a  spring,  thereby  allow- 


srod/0L 


ing  the  buckets  a  slight  displacement  should  they  by  any 
means  come  in  contact  with  the  revolving  ones,  as  in  the 
case  of  unequal  expansion  of  the  casing  and  shaft. 
5812    TINSLEY.       Apparatus     applicable     for  condensing 
exhaust  steam  and  other  vapours,  and  for  setting 
up  an  induced  current  of  air  or  gases  to  obtain  a 
vacuum . 

6659  DOBBS,  DOBBS,  &  KERR.  Speed  control  of  steam- 
driven  vehicles. 

6779  WOLSELEY  TOOL  &  MOTOR  CAR  CO.  LTD., 
AUSTIN  and  REMINGTON.  Means  for  use  in 
controlling  the  speed  of  internal  combustion  engines, 
and  the  combination  with  means  for  such  purpose 
of  means  for  use  in  regulating  the  quality  of  explo- 
sive mixture  under  varying  speeds. 


On  the  starting  of  the  engine  air  is  drawn  in  at  A,  and 
passes  the  petrol  jet,  the  mixture  being  drawn  through 
the  ports  B.  As  the  speed  increases  the  pressure  in  the 
cylinder  above  becomes  less,  and  the  air  pressure  forces 
down  the  piston  C,  and  partially  or  wholly  cuts  out  the 
ports  B. 

6783    COLLINS.    Horse  collar  hook  for  bail  chains  in  stables. 

6802  PRICE.  Single  trigger  mechanism  for  double  barrel 
sporting  guns,  particularly  the  kind  known  as  the 
Anson  and  Deeley  hammerless. 

6809  RUDGE.  Combined  brushes  and  scrapers  for  clean- 
ing boots,  shoes   and  the  like. 

C863  DARLING.  Process  of  and  apparatus  for  separating 
carbon  from  pulverised  carbonaceous  materials. 

6990    MACKAY.    Navigational   sounding  machines. 

7004    URWICK  k  CAINK.    Street  watering  carts. 

7018    BORRILL.    Carburetters  for  petrol  or  paraffin. 

7027    JENKINSON  &  JENKINSON.    Piano  players. 

7055    KELLER.    Door  and  window  alarms. 

7078  REEVES  &  BRAMWELL.  Apparatus  for  filtering 
liquids. 

7083    ROBINSON.  Wheelbarrows. 

7101    FITCH  &  HOWARD.    Internal  combustion  engines. 
7136    BENICKE   &    WESTERBECK.    Device    for  rotating 

the  cylinders  of  typewriting  machines. 
7251    TURNER.    Machine   or    apparatus    for  packing  into 

bags,  packages,  tins,  or  other  receptacles,  powdered. 

pulverised,  or  ground  substances  and  materials  of 

<i  like  until rc 

7265  WOOD  &  WARDEN.  Locks  and  latches  for  doors 
and  gates. 
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7079    WHITWORTH.    Gas  producers. 

A  producer  body  A,  constructed  with  a  steam  generator 
B  let  into  one  side  projecting  a  short  distance  over  the 
fire-brick  lining  and  having  a  passage  C  through  it  for  the 


hot  gases  to  be  conveyed  from  the  producer  to  a  scrubber. 
An  air  inlet  pipe  enters  the  steam  space,  and  another  pipe 
connects  the  outlet  passage  to  a  closed  ashpit  D. 
7276    KERSHAW.    Automatic  regulating  apparatus  applic- 
able to  steam   and  hot  water  boilers  or  heaters, 
heating  and  cooling  apparatus,  radiators,  calorifiers, 
hot  water  pumps,  and  similar  purposes. 
A  vessel  A  is  connected  to  a  cylinder,  which  is  placed 
externally  to  a  pipe,  tank,  or  structure  B.    The  vessel  A 
contains  a  liquid  which  is  expansible  on  its  temperature 


being  increased,  and  thus  it  forces  out  the  ram  C,  which 
is  connected  to  a  lever  fulcrumed  on  to  a  pillar,  so  that 
the  piston  will  give  an  increased  movement  at  the  other 
end  of  the  lever,  which  is  connected  to  a  damper.  The 
spring  D  returns  the  ram  to  its  normal  position. 
7418  HUTTON.  Hydrometer  for  use  with  electric  storage 
batteries. 

NUTTALL.      Receptacle  for  use  in  issuing  railway, 

tramway,  and  omnibus  tickets,  or  the  like. 
WATERHOUSE  and  SIMPLEX  STEEL  CONDUIT 
CO.  LTD.       Metallic   conduits  for  electric  light 
cables  and  the  like. 
An  externally  screwed  bush  is  provided,  having  a  hexa- 
gonal head  for  screwing  up,  the  screwed  portion  being 
slightly  tapered.    The  bush  is  split,  and  the  interior  is 
plain  and  approximately  equal  in  diameter  to  the  external 
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diameter  of  the  conduit.  The  coupling  has  an  internal 
screw  thread,  so  that  when  the  bush  is  threaded  over  the 
conduit  and  screwed  into  the  coupling,  the  slight  taper  of 
the  screwed  part  closes  the  bushing  tightly  on  the  conduit. 


7435    DODSHON.  Eyeglasses. 

7443  BUCHANAN,  HERON,  DICK,  NOBLE,  EW1NG  & 
CLARK.  Taps  for  bottles,  tubes,  and  the  like. 
BAKER,  GOBIET,  and  PREMIER  CYCLE  CO.  LTD. 
Casing  for  sliding  gear  shifters,  their  springs  and 
the  like,  for  use  in  conjunction  with  variable  speed 
cycle  hubs  and  the  like. 
DOWNES.  Portemonnnies,  card,  and  ticket  cases,  and 
the  like. 

RIFFARD.    Machines  for  reproducing  designs  in  cut 
pile  on  velvet.    [Date  applied  for  under  International 
Convention,  March  30th,  1903.] 
DARKE.  Inkstands. 

BOWEN  &  DAY.    Axes  and  the  like  edge  tools. 

The  head  of  an  axe  is  cast  of  suitable  material  having 
an  eye  to  receive  the  helve,  and  a  depending  portion 
forming  two  cheeks,  a  portion  of  the  cheeks  forming  a 
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block.  The  cheeks  are  held  apart  to  receive  the  blade, 
the  latter  having  a  notch,  as  shown,  which  grips  the 
block  before  mentioned.  The  blade  is  then  secured  by  a 
rivet  or  screw. 

7653    GENTIL.    Gauge  for  postage  and  other  stamps. 

7674    WARREN.    Oil  lamps. 

7715  REINHOLD.  Cable  clip  for  suspended  cable  railways. 
On  suspended  cable  railways,  in  which  the  weight  of  the 
trolley  causes  the  cable  to  be  gripped,  a  vertical  guide 
is  made  between  the  side  plates  of  the  trolley,  in  which 
slides  a  block  having  an  inclined  slot  for  a  pin  on  the 
long  arm  of  a  bell  crank,  whose  short  end  moves  a  hori- 
zontal slide,  so  as  to  grip  or  release  the  side  traction  rope 
to  or  from  the  trolley  casing.  ■ 

7890  PRESTON.  Gauges  for  indicating  the  water  level  in 
locomotive  tanks  or  tenders  and  other  tanks. 


The  float  lever  has  its  fulcrum  on  a  crossbar  in  the 
boiler.  The  rod  attached  to  this  lever  moves  a  hand, 
which  indicates  on  a  dial  the  height  of  the  water  and  the 
cubical  contents  if  desired. 
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7716    EEINHOLD.    Suspended  cable  railways. 

Comprises  a  trolley  for  coupling  or  uncoupling  the  run- 
ning gear  to  or  from  the  traction  cable,  tbis  trolley  being 
connected  to  the  suspensory  device,  so  tbat  when  moved 
along  on  an  inclined  rail  it  first  lifts  the  conveyor  till 
the  clip  is  opened,  and  tben  lifts  the  running  gear  from 
its  rail,  and  runs  automatically  down  a  slight  incline, 
when  it  is  disconnected,  and  a  weight  returns  it  to  its 
former  position,  the  trolley  tben  running  round  the  curve. 

7759    POWELL.    Horse  collars. 
7761    TAYLOR.    Treatment  and  finish  of  leather. 
7783    HENRY    (Sparling).  Padlocks. 
7838    TROTTER.    Medico-electrical  apparatus. 

HOWARTH.      Wheelbarrow  for  the  removal  of  hot 

ashes  and  other  substances. 
HADFIELD.    Manufacture  of  projectiles  and  of  caps 

for  use  therewith. 
WETTER  (firm  of  J.  D.  Riedel).  Sulphur-compounds 
and  priming  or  igniting  compositions  suitable  for 
the  manufacture  of  matches. 
FAIRBROTHER.    Handles  or  grips  of  dumb-bells  or 

other  exercising  apparatus. 
HOPPER.    Mud-guards  for  road  vehicles. 
FOSTER    &    FOSTER.      Letterpress    printing  and 

apparatus  therefor. 
KENNEDY.      Guards  for   domestic   and  other  fire- 
places and  stoves,  or  for  cots,  machinery,  belting, 
and  similar  purposes. 
TAYLOR.      Folding  perambulators,  mail  carts,  and 
the  like 

DIXON.    Wind  screen  fittings  for  motor  cars. 
The   sliding   window    has   pivot  pegs   which    work  in 
channels  in  the  frame.    It  has  also  guides  which  operate 
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on  guide  rods  having  spring  buffers.  The  latter  lock  the 
window  when  in  its  horizontal  position  in  the  roof,  and 
prevent  any  vibration  and  consequent  noise. 

7995    GARLICK  &  JACKSON.      Apparatus  for  automati- 
cally delivering  clean  towels  on  pre-payment  of  a 
coin  or  coins. 
MILLER.    Chemical  fire  extinguishers. 
HOYLE  &  ANDERSON.    Armour  piercing  projectiles. 

To  attach  the  soft  cap  to  the  hard  head  of  the  projec- 
tile a  number  of  small  grooves  are  turned  in  the  head 
and  also  in  the  cap,  these  grooves  being  opposite  each 
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other.  Sufficient  space  is  left  between  the  cap  and  head 
at  the  part  where  the  grooves  are  cut  to  allow  white 
metal  being  run  into  the  grooves. 

8044    SIMPSON.    Furnace  grates  for  smokeless  combustion. 

Comprises  a  combined  grate  for  furnaces  having  a 
travelling  distilling  grate  and  individual  grate  bars  over- 
lapping so  as  to  exclude  ingress  of  air  from  below,  and 
being  of  sufficient  length  to  coke  the  fuel.  There  is  also 
an  inclined  combustion  grate  to  receive  the  coked  fuel 


provided  with  air  openings  between  its  bars  and  a  dump- 
ing grate  to  receive  the  ashes,  a  grate  being  placed  between 
this  and  the  combustion  grate  to  hold  the  fuel  on  the 
latter. 

8066    BREY.    Centrifugal  grinding  mills  or  disintegrators. 

Specially  constructed  rings,  which  are  provided  with 
apertures  similar  to  those  of  a  grate  through  which  the 


J 


material  can  only  pass  after  it  has  been  suitably  disin- 
tregated,  are  arranged  between  successive  concentric  rows 
of  abutments  on  the  rotatable  disc  of  the  machine. 

8092  LAMBERTON.  Hydraulic  shearing,  punching,  forg- 
ing, and  like  machines. 

8105  MORGAN  &  FENNEMORE.  Apparatus  or  contri- 
trivances  for  polishing  or  burnishing. 

8129    FURST.    Dietetic  food  preparation. 

8131    FENNELL.    Window  frames. 

8142    KING.  Buckle. 

8145  FIELD.  Adjustable  and  removable  top  or  cover  for 
wagonettes,  lurries,  tramcars,  and  other  vehicles, 
stalls,  and  the  like. 

8179  HARRINGTON.  Table  game  and  implements  used 
therein. 

8181  HOLLINGS.  Cartridge  holders  or  chargers  for 
magazine  rifles. 

8190  HODKIN.    Combined  kitchen  ranges  with  wash  boiler. 

bath,  and  other  attachments. 

8191  BIRCH.  Slopsinks. 

8193    HARGREAVES  &   HUDSON.    Steam  superheaters. 

Comprising  two  parallel  headers  A  connected  by 
numerous  depending  U-tubes  B,  alternate  ends  of  the 
headers  being  closed  by  blind  flanges  and  the  others  by 


branches  for  water,    each  being   connected  by  a  longi- 
tudinal bolt,  and  the  headers  having  screwed  plugs  above 
the  holes  where  the  tubes  enter. 
8195    STANBRIDGE    &    WALKER.    Concussion  fuses  for 
projectiles. 

8213    WEICKART.    Gas-regulated  valve  suitable  for  Bunsen 
burners. 

8282    NEWTON  (Farbenfabriken  vorm.  F.   Bayer   &  Co.). 

Manufacture  and  production  of  new  anthraquinone 
derivatives. 
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8288  JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Produc- 
tion of  blue  to  blue-black  shades  on  wool. 

8437    LILLIEHOOK.    Ships  and  like  vessels. 

84-62  WRIGHT.  Tyring  of  road  vehicles  and  analogous 
wheels. 

8504    GLOSSOP.    Manufacture  of  artificial  stone. 

8549    HOUSTON  &  EESKINE.    Electric  ships'  telegraph. 

For  communication  between  the  bridge  and  engine  room, 
the  hitter's  indicator  having  a  pointer  driven  by  gearing 
from  a  small  electric  motor,  which  operates  when  any  of 
the  bridge  pushes  are  pressed.  The  pointer  is  brought  to 
any  position  by  a  stop  clutch  attracted  by  a  round  magnet, 
there  being  a  scries  of  these  arranged  on  the  shaft,  one 
for  each  push  on  the  bridge. 

8555  TWEE  DALE,  TWEEDALE,  &  SMALLEY.  Electric 
stop  motions  tor  drawing,  stubbing,  and  other  similar 
machines  for  preparing  and  spinning  cotton  and 
other  fibrous  materials. 

8584    EMERY.    Bolts  for  securing  doors  and  the  like. 

8618    FAGAN,  COPPING,  &  ZIPP.    Vending  machines. 

8716  NELSON  &  EKELUND.  Traps  for  catching  rats  and 
the  like. 

8870  STEAM  FITTINGS  CO.  LTD.  and  DAY.  Combined 
cock  and  strainer  for  straining  condensed  steam  and 
other  fluids. 

A  is  the  steam  inlet,  B  the  exit  to  a  steam  trap,  etc., 
and   C   the  discharge.    In  the  position  shown   steam  is 


strained  through  the  gauze  before  entering  the  steam  trap; 
while  for  cleaning  purposes  the  gauze  can  be  reversed,  and 
all  the  foreign  particles  forced  out  of  the  discharge. 

8064  DAGNALL.    Cartridge  container. 

0153  COX.    Air  guns. 

0171  COWAN.    Apparatus  for  teaching  arithmetic. 

0175  KRON.    Apparatus  for  impregnating  and  dyeing  wood. 

0207  SCHLEYDER.    Locomotive  and  other  furnaces. 

In  combustion  the  gases  from  the  smoke  box.  mixed  with 
soot  particles  and  air,  are  conveyed  to  the  fire  box  through 


tlir   pipe    A,  and  impinge  against  the  incandescent  fire 
screens,  and  are  thus  consumed. 
9384    HADDAN   (Electrodon  G.   m.  b.  H.).      Process  for 
obtaining  metals  in   a  pure  state,   and  apparatus 
for  executing  same. 
9390    SMITH,  ROBERTS,  &  ROBERTS.    Table-  game. 
0426    CHURCH.    Vehicle  lamps  and  more  especially  the  tail 

lamps  of  motor  cars  and  like  vehicles. 
9502    GREGORY.    Compressible  packing  for  wood  block  road 
paving. 

9511    JAMES,  ROBERTS,  &  ROBERTS.    Game  of  skill. 

9552    STRINGER.    Folding  lance  for  mounted  troops. 

9638    NUSCH  (Chemische  Werke  G.  m.  b.  H.  vorm.  Dr.  C. 

Zerbe).  Process  for  the  manufacture  of  a  soap 
preparation  for  use  in  preventing  poisoning  by  com- 
pounds of  lead,  copper,  arsenic,  quicksilver,  and 
other  metals. 

9887    LUPTON,  LUPTON,  &  LUPTON.    Side  roller  temples 
for  looms. 


9o99  LINES  &  LINES.  Machine  for  cutting  wood  or  other 
like  material  to  an  angle,  bevel,  mitre,  square,  or 
other  desired  shape. 

Means  are  provided  whereby  the  cutters  of  a  machine 
can  be  arranged  on  a  table,  so  as  to  make  them  adjustable 
to  be  able  to  cut  material  at  any  angle.  The  knives  are 
carried  on  a  longitudinal  bracket,  which  is  attached  firmly 
at  each  end  to  a  semicircular  plate,  these  plates  forming 
the  fences  on  which  the  material  is  placed. 

10190  HIPKINS.  Automatic  weighing  machines  for  weigh- 
ing oil  and  the  like  liquids. 

10554  HOEGLAUER.  Means  for  producing  wave-like  move- 
ments dn  water. 

10594  HOLBROOK.  Machine  for  raising,  regrading,  and 
ballasting  railway  tracks.  [Date  applied  for  under 
International  Convention,  June  23rd,  1003.] 

10757    TINLING.    Antiseptic  feed  bottles. 

10810  WALKER.  Gill  drawing  or  roving  frames  for  flax, 
hemp,  jute,  or  the  like. 

11102  BLATZ  &  FALES.  Collapsible  vessels  for  containing 
and  dispensing  ointments,  pastes,  and  other  semi- 
solid materials. 

11122    DAWE.    Oscillating  steam  and  air  engines. 

A  false  cylinder  face  is  made  to  bear  accurately  on  the 
true  cylinder  face,  this  face  being  made  to  move  into  two 
positions  by  the  rocking  of  the  cylinder ;  there  being 
also  passages  in  its  thickness  for  exhaust,  and  passages 
through  it  for  steam  supply.  A  slide  valve  is  also  pro- 
vided, worked  from  an  eccentric  through  a  pin  in  a 
block,  sliding  in  a  groove  on  the  cylinder. 

11146    GREEN.    Cuff  holder  and  regulator. 
11244    DE  BUREN.    Construction  and  manufacture  of  golf 
balls. 

11317    SCHMITT.       Method    and    apparatus  for  recovering 
sulphur   colouring    matters    from   dye    liquids  and 
washing  liquids. 
11339    G1RLOT.    Machine  for  welding  or  forging  metal  rings. 

[Date  applied  for   under   International  Convention, 
December  23rd,  1903.] 
A  modification  of  Patent  No.  11338,  1904,  combining  it 
with  an  apparatus  for  linking  a  ring  being  formed,  in  the 
shape  of  an   open   hclice,  into  a  finished  ring  or  rings. 
Also  an  arrangement  to  allow  the   rollers  being  moved 
apart  whilst  the  ring  is  being  enlarged,  and  levers  for 
automatically    interrupting    the    hammering  during  the 
linking  of  the  ring  being  operated  upon. 
11776    SANGSTER.    Manufacture  of  certain  parts  of  cycle- 
brake  mechanism. 
11979    SE  LLENSCHEIDT.  Filters. 

12403  HELPS.  Buusen  burner  tubes  for  inverted  mantles 
and  the  like. 

12708  HARRISON  &  CRANSTON.  Fireproof  flooring,  ceil- 
ings, and  roofs. 

13123    WILCOX.    Deviec  for  opening  or  releasing  the  lids  of 
lockets,    photograph    frames,    cigarette    cases  and 
boxes,  cases  or  receptacles  of  an  analogous  character. 
L4903    SCHROEE.    Telescoping  lifting  jacks. 

A  jack,  comprising  a  right-hand  screw-threaded  member 
A  and  a  hollow  left-hand  screw-threaded  member  B,  and 


an  external  member  C,  provided  with  a  nut  for  each  screw, 
and  a  ratchet  wheel  and  a  spring-controlled  ratchet. 
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STERNE.  Capsule  or  container  for  containing  gas 
under  high  pressure. 

JONES  (Long  Arm  System  Co.).  System  and  appara- 
tus for  electrically  operating  bulkhead  doors,  hatches, 
or  the  like. 

SIPPEL.    Door  closers. 

CONTI-VECCHI.  Process  of  and  means  for  the 
impregnation  of  wood  with  antiseptic  and  like  sub- 
stances or  liquids. 

SCHNUETGEN.  Plates  or  slabs  for  partitions  for 
buildings. 

NEWMAN.    Umbrellas  and  the  like. 

RAVIER.    Train-carrying  boats.      [Date  applied  for 

under  International  Convention,  July  3rd,  1903.] 
KITTEL.    Process  for  regenerating  vulcanised  rubber 

waste. 

WHITE.    Looms  for  weaving  pile  fabrics. 
SEXTON  &  SEXTON.    Apparatus  for  cleaning  tram 
lines  or  lines  of  permanent  ways. 


An  adjustable  slide  attached  to  a  bracket,  bolted  on  to 
the  frame  of  the  car,  is  used  as  a  scraper.  This  scraper 
can  be  reversed  if  necessary. 

15620  GRINDEY  &  TURNER.  Combined  cover  and  stirrer 
for  counter  pans  and  other  vessels  containing  milk 
and  other  fluids. 

16014    VOM  HOFE.    Device  for  tightening  the  girth  strap-; 

of  saddles,  and  for  like  purposes.  [Date  applied  for 
under  International  Convention,  November  7th,  1903.] 

16104  STRATTON.  Means  for  checking  or  retarding  the 
draught  of  steam  boiler  or  other  furnaces. 


The  retarder  is  formed  of  a  spiral  or  helical  plate  A, 
which  is  smaller  in  diameter  than  the  tube,  and  does  not 
form  any  lodgment  for  soot. 

2450    AYDON  &  SUTTON.    Appliance  for  opening  eggs. 

SATCHWELL.       Bracelets,   necklets    and  like  orna- 
ments for  personal  wear. 
BARTLETT.    Radiator  for  cooling  circulating  water. 
A  motor  car  radiator  consisting  of  a  number  of  gilled 
horizontal  tubes,  each  two  adjacent  tubes  being  bridged 
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over  by  connecting  covers  A,  and  the  whole  covered  by  a 
casing  B  at  each  end  to  ensure  rigidity. 

16741    DUMAS.    Apparatus  and  means  for  facilitating  seine, 

trawl,  and  line  fishing. 
16820    SALLIN.    Electric  winding-up  device  for  clocks  and 

other   chronometrical  instruments  with   or  without 

striking  work. 

16857  BOSINGER.  Plates  applicable  for  use  as  tiles,  panels, 
name  plates,  clock  faces,  ceiling  decorations,  and 
the  like, 


16844    BIDDER  and  RAILWAY  &  GENERAL  ENGINEER- 
ING CO.  LTD.    Tramway  rail  clip. 
The  clip  consists  of  a  chair  having  depending  portions 
(which  may  be  firmly  bedded  in  concrete  foundations),  the 
upper  portions  of  which  are  provided  with  jaws  for  hold- 


ing the  rail,  which  is  secured  by  a  key.  These  jaws  are 
connected  by  a  cross  piece  which  is  rounded  on  the  under- 
side to  facilitate  turning  when  the  chair  is  placed  under 
the  rail. 

16967    BOHAM  &  CLEGHORN.    Devices  for  operating  screw- 
ing dies  in  automatic  machines. 
The  dies  work  in  slides,  and  are  controlled  by  pivoted 
stepped  levers;  into  the  steps  a  steel  bush  slides,  which, 
when  a  rod  is  screwed  the  required  distance,  a  fork  pre- 
vents the  bush  from  advancing,  thus  allowing  the  dies  to 
spring  open  and  the  work  withdrawn,  a  cam  being  used 
to  return  the  dies  to  their  former  position. 
17177    MURDOCH.    Hand  cotton  picking  machines. 
17372    SEFTON-JONES    (Hering).      Automatic  temperature 
controller. 

17547  SCHNELL.  Vaporiser  and  wickless  burner  for  oil 
lamps  and  for  other  purposes. 

17631  HOLDERNESS.  Coin-freed  apparatus  for  auto- 
matically delivering  newspapers  or  other  articles. 

17635  FISCHER.  Mandolins,  banjoes,  and  like  stringed 
instruments 

17730  BRAUNLEIN.  Apparatus  for  use  in  the  manufacture 
of  wound  metal-foil  coated  paper  strips  or  bands. 

17893  RENAULT.  Carburetters  of  internal  combustion  oil 
engines. 

A  disc  A  is  arranged  in  the  air-suction  passage,  and 
does  not  wholly  close  it.  It  is  capable  of  moving  under 
the  action  of  the  vacuum  created  by  the  engine,  the  motion 


being  transmitted  to  a  hollow  piston  B  so  as  to  admit  an 
additional  quantity  of  air  to  the  mixing  chamber  and 
ensure  constancy  of  the  mixture. 

17932    STIEPER.    Centreing  or  scaffold  for  use  in  the  con- 
struction of  concrete  floors. 
OWEN.    Soldered  covers  for  tin  cans  and  the  like. 
DUPEE.    Apparatus   for  handling  lumber  and  other 
material. 

HANAMANN.    Covers  for  pneumatic  tyres. 
HARRIS.    Apparatus  for  the  purification  of  air  and 

the  generation  of  ozone. 
DAVIS.    Artificial  crowns  for  teeth. 
PARKHURST.    Wardrobe  trunks. 
PRYOR.    Wood  preserving  composition. 
MILLER.    Tobacco  pipes. 

GASKELL  &  DAY.    Drying  apparatus  for  distillery 

refuse  and  other  liquids. 
SCHNELL.    Vapour  lamp  and  burner. 
BOULT  (Burton).    Process  of  manufacturing  hydroxy 
stearic  acid  from  oleic  acid. 
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18728    TEMPLE     Pneumatically    actuated  tools. 

On  to  a  tool  cylinder  is  mounted  a  reciprocating  tool 
piston,  two  pulsating  engine  cylinders  being  provided, 
closed  at  one  end  and  open  at  the  other,  a  single-acting 


piston  in  each  of  the  cylinders,  a  pipe  or  passage  leading 
from  one  cylinder  to  the  other  end  of  the  tool  cylinder,  a 
casing  forming  a  chamber  connecting  the  open  ends  of  each 
of  the  pulsating  engine  cylinders  together. 
19168    THOMPSON  (Berliner  Maschinenbau  Act.-Ges.  vorm. 

L.    Schwartzkopff).      Alternating  current  electrical 

machinery. 


One  of  the  electro-magnetic  bodies  carries  a  further 
separate  monophase  or  polyphase  winding  so  arranged 
that  the  fields  of  the  two  windings  on  the  same  magnet 
body  are  displaced  through  a  half  pole  space  relative  to 
one  another. 

19384    ARNOLD.    Pneumatic  tyres. 

A  band  provided  at  regular  intervals  with  transverse 
strengthening  pieces  is  adapted   to  be  wrapped  spirally 


round  the  tyre  and  rim.  The  interval  between  the 
strengthening  pieces  will  depend  on  the  cross-sectional  arc 
of  the  tyre  and  rim  to  which  the  band  is  to  be  applied. 

19996    KLEINKE  &  SCHULZ.    Safety-coupling  for  railway 
rolling  stock,  actuated  from  the  side  of  the  carriage. 

The  coupling  of  two  vehicles  is  effected  by  turning  the 
shaft  A,   and  thereby  raising  the  links  B  till  they  arc 


horizontal ;  it  is  then  hooked  to  the  draw  hook  by 
mechanism  provided,  and  is  then  tensioned  by  means  of 
a  worm. 

20571  TUCK  A  B  Y.  Appliances  for  fixing  standard  and  other 
bars  in  position  for  shop  windows  or  show  cases  or 
other   like  purposes. 


20845    WILSON.    Gas  producers. 

20895  NEUMANN.  Cover  or  wrapper  for  the  reception  of 
various  articles  and  adapted  for  use  in  advertising. 

20979  BREED  &  WARTHER,  Devices  for  lowering  burial 
caskets,  coffins,  and  the  like. 

20981    WOLFF.    Fastening  for  swing  windows. 

21199    WILLIAMS.    Chaff  cutters. 

21231  CARTWRIGHT.  Means  for  consuming  smoke  and 
economising  fuel  in  steam  boiler  and  like  furnaces. 

By  an  arrangement  of  the  fire  bridge  air  can  be  admitted 
in  regulated  quantities  into  the  furnace.  Cool  air  is  also 
introduced  into  the  combustion  chamber  at  the  back  of  the 


furnace.  Also  by  the  addition  of  a  flame  tube,  which 
will  bring  a  certain  quantity  of  flame  from  the  furnace 
into  the  combustion  chamber,  the  gases  which  have 
escaped  combustion  in  the  furnace  will  be  fired. 

21614    DIERSMANN.    Profile  plane. 

SCHEUERMANN.    Trouser  fold  retainers. 
LORENZ.    Cap  for  assisting  maintenance  of  an  erect 

posture  of  the  body. 
HOFFMANN.    Press  cloths  for  use  in  oil  presses  and 
the  like. 

CHUBB.    Steam  boiling  ooils  and  heaters. 
MORSE.    Adding  machines. 

WIRT.     Garbage   carts.      [Date   applied    for  under 

International  Convention,  December  8th,  1903.] 
SARAFIAN.    Looms  for  weaving  pile  fabrics. 
TOJETTI.    Spring  fastening  devices. 
EISNER.    Cutting  machines  for  use  in  the  manufac- 
ture of  cigars,  cigarettes,  and  the  like. 
TATE.    Steam  boilers. 

Consists  in  the  brazing  of  a  tube,  flue,  or  member  of 
like  nature  in  its  proper  position  in  a  tube  or  flue  sheet 


21616 
21618 

21683 

21721 
21893 
22352 

224.52 
22530 
22718 

22742 
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or  similar  part,  whereby  a  water-tight  and  durable  joint 
is  provided  between  the' member  of  the  joint. 
23290    MENNICKHEIM.    Mea.is  for  removing  slag  and  other 

impurities  from  metal  for  castings. 
23371    GOLDSCHMIDT.    Steam  generators. 

A  steam  generator  comprising  elements  each  composed 
of  tubes  in  quadrangular  spiral  form,  these  tubes  being 
encased  in  a  metal  of  lower  fusion  point  than  the  metal 
of  t  he  tubes. 


24431 
21433 
24694 

21986 


KINDLING.    Pool  tables. 
S( 'OTTER.    Fire  escapes. 

NUSCH       (Mortimer-Sterling).  Incandescent-light 
mantles. 

SUGG.    Apparatus  for  compressing  gas. 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


467 


23601    SMITH.    Discharge  of  ore,  coal,   and  other  material 
from  hoppers  and  the  like.    [Date  applied  for  under 
International  Convention,  November  2nd,  1903.] 
This  invention  comprises  a  hold  or  receptacle  as  shown, 
having  an   outlet  chute  and  a   conveyor   to  receive  the 


material  from  it.    The  rotary  gate  A  with  curved  wings 
is  arranged  to  deliver  charges  of  material  in  close  proxi- 
mity on  to  the  belt  conveyer. 
24396    HOSGOOD.    Self-adjusting  stuffing-box  packing. 

The  steam  or  other  pressure  which  escajjes  between  the 
bush  and  rod  at  A  passes  into  an  expansion  chamber  B, 


formed  in  the  packing,  and  presses  the  inner  packing  shell 
on  to  the  rod  and  the  outer  one  against  the  walls  of  the 
stuffing  box. 

25272    DUNTON.    Apparatus  for  circulating  liquids  in  tanks. 

[Date  applied  for  under  International  Convention, 

November  25th,  1903.] 
25364    FROHLICH.    Device  for  bending  tubes. 


The  tube  to  be  bent  is  fastened  down  to  the  template  A 
by  the  clamp  B,  and  a  pivoted  shaping  piece  C  is  forced 


round  by  the  lever  shown,  thus  obviating  the  use  of  sand 
or  other  material  to  prevent  the  tube  kinking  during  the 
bending  operation. 

25374  BELDEN.  Variable  speed  gearing  applicable  to  motor 
road  vehicles. 

The  engine  shaft  is  extended  as  usual  to  a  clutch  which 
transmits  the  power  through  a  disc  wheel  having  a  number 
of  concentric  rings  of  round  teeth  formed  upon  it  to  an 
ordinary  pinion  wheel  at  right  angles  to  the  disc  wheel. 
When  a  change  of  gear  is  required  the  clutch  is  first 
withdrawn,  and  then  the  wheels  disengaged  and  the  pinion 
slidden  along  till  opposite  another  set  of  teeth. 

25920    SLACK.    Gas  heated  boilers  for  boiling  clothes  and 

for  other  domestic  purposes. 
25923    PICKLES.    Picking  mechanism  of  looms  for  weaving. 
25992    VAN  NOSTRAN.      Fittings  for  theatre  seats  or  the 

like. 

26089  VANOBBERGHEN.  Wire  mattresses  TDate  applied 
for  under  International  Convention,  Movember  30th, 
1903.] 

26189  JONES.  Broadside  underwater  torpedo  launching 
apparatus. 

26400    PARTINGTON.    Resilient  tyred  wheels. 
26462    RUESS.    Hay  and  like  chopping  machines. 
26478    HEIZMANN.    Tubular  apparatus  for  the  interchange 
of  heat. 

26623  MELOTTE.  Centrifugal  cream  and  other  liquid 
separators. 

26861    LODER.    Convertible  travelling  rug  and  cloak. 

26905  WEITZMANN.  Process  for  refining  and  purifying 
coffee.  [Date  applied  for  under  International  Con- 
vention. September  27th,  1904.] 

26948    MILLS  (Edison).    Storage  batteries. 

The  receptacle  is  of  nickel-plated  sheet  iron,  and  the 
top  and  bottom  welded  on  so  as  to  render  it  homogeneous 
and  prevent  leakage  at  the  joints.    The  active  materials 


are  held  in  position  by  grids,  the  positive  consisting  of 
nickel  hydroxide,  whose  capacity  is  increased  by  the  addi- 
tion of  bismuth  hydroxide.    Several  other  improvements 
are  described. 
27009    GARRETT.    Braces  and  suspenders. 
27011    KRUH.       Vapour   electric   apparatus  for  rectifying 
electric  currents  and  other  purposes.    [Date  applied 
for  under  International  Convention,  December  12th , 
1903.] 

27070  WHITNEY.  Washing  machines.  [Date  applied  for 
under  International  Convention,  December  I7th, 
1903.] 
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26994  KRELL.  Mechanism  for  operating  conveyor  chains, 
bucket  elevators,  and  the  like.  [Date  applied  for 
under  International  Convention,  April  15th,  1904.] 

To  make  the  driving  conveyor  chains  free  from  jerks  the 
driving  cams-  are  given  the  form  of  elbow  levers,  which 


are  mounted  on  the  chain  pins.  These  levers  go  through 
straight  grooves  during  their  driving  action,  thus  only 
having  a  driving  power  when  necessary. 

27107    LOMBARD.    Shoe  sewing  machines. 

27449  FAIRWEATHER  (Huff).  Method  and  apparatus  for 
electrostatic  separation. 

27519  VIARME.  Apparatus  for  the  manufacture  of  producer 
gas.  [Date  applied  for  under  International  Con- 
vention, December  19th,  1903.] 

27527  HEISE.  Linings  for  shafts  or  wells.  [Date  applied 
for  under  International  Convention,  December  29th, 
1903.] 

27625  ORTHMANN.  Braiding  machines,  plaiting  machines, 
and  the  like. 

27652    MILNE.    Taps    for   the   supply    and   combination  of 

two  or  more  liquids. 
27755    ARON  &  RUNGE.  Counting  mechanism,  more  especially 

intended  for  use  with  electricity  meters. 
27825    FAIRWEATHER     (Groff-Maas    Manufacturing  Co.). 

Means  for  separating  coffee  or  other  beans,  pulse, 

and  granular  or  other  materials. 
27887    WEINTRATJB.    Vapour  electric  apparatus  for  wireless 

signalling  and  other  purposes.      [Date  applied  for 

under   International    Convention,    December  21st, 

1903.] 

27940    GERAKI.       Steam   generators   applicable   for  motor 
vehicles,  motor  boats,  and  the  like. 

A  high-pressure  steam  generator  with  one  or  more 
members,  each  constructed  with  a  central  piece  formed 
with  two  chambers  connected  together,  through  which 
water  and  steam  circulate,  one  containing  a  tube  con- 
nected with  the  feed  inlet  pipe,  and  the  other  a  tube  con- 
nected with  the  steam  outlet,  and  with  two  sets  of  field 
tubes,  one  projecting  downwards  and  the  other  upwards, 
the  inner  tubes  of  the  lower  set  connected  to  the  feed  inlet, 
and  those  of  the  upper  to  the  steam  outlet. 
27984  MARSHALL.  Apparatus  for  filling  bottles  and  other 
receptacles. 
TREIBER.  Fountain. 

CZIGLER  &  ROSENBERG.    Sleepers  and  means  for 
fixing  railway  rails  thereto. 

Sleepers  of  concrete  or  the  like  are  made  solid  in  the 
parts  where  the  rail6  are  fixed,  and  hollow  in  other  parts. 
Each  sleeper  is  surrounded  by  a  metal  plate  A,  serving  as 


27989 
28057 


.?&o57/p« 


a  support  tor  the  rails,  to  which  is  fixed  a  block  B,  having 
a  nose  which  engages  over  the  lower  rail  flange;  said  bolt 
is  fixed  by  a  curved  bolt  as  shown. 


26099    McKAIG.    Coin  counting  and  packaging  machines. 
28151    JENSEN     (Brown-Winstanley     Manufacturing  Co.). 
Rotary  explosive  engines. 
Comprises  five  cylinders,  which  revolve  round  a  fixed 
single  cranked  shaft,  each  connecting  rod  being  pivoted 
to  a  block  revolubly  mounted  on  the  crank  pin.  The 


?8/5//' 


exhaust  valve  tappets  project  towards  the  shaft,  and  are 
actuated  by  an  eccentrically  mounted  revoluble  cam  ring 
B,  having  two  diametrically  opposite  slots  C,  with  which 
the  tappets  alternately  engage,  thereby  revolving  the  cam. 

28164    JAMES  (Union  Typewriter  Co.).  Typewriting  machines. 
28237    TRAPPIEL.    View  finder  for  photographic  cameras. 
28247    OWEN.    Combined  bed  and  couch. 

28363  HITZEL.    Pneumatic  separators  used  in  combination 

with  cement  grinding  mills. 

28364  MILLETT.    Slow  combustion  stoves. 

28449    WILKINSON.      Governing  mechanism   for  turbines. 

[Date  applied  for  under  International  Convention, 
February  23rd,  1904.] 

An  elastic  fluid  turbine  in  which  the  curved  portion  of 
the  nozzle  is  formed  in  a  plug,  which  also  serves  the  purpose 
of  a  seat  for  a  supply  valve  for  the  nozzle.  This  supply 
valve  is  operated  by  a  piston  working  in  a  cylinder  behind 
the  valve,  this  piston  being  controlled  by  fluid  pressure 
supplied  from  a  compartment  independent  of  the  wheel 
compartments. 

28457  BACHMANN.  Method  of  cooling  the  interior  of  the 
cylinders  of  four-stroke  cycle  internal  combustion 
engines.  [Date  applied  for  under  International  Con- 
vention, July  26th,  1904. 


Method  of  cooling  the  cylinder  of  four-stroke  cycle  internal 
combustion  engine  by  passing  portion  of  combustion  gases 
during  expansion  into  a  cooling  apparatus,  when  they  are 
made  to  return   to  working  cylinders   during  expelling 

stroke. 

28518    TIERSCH.      Device   for  indicating  the  presence  of 

inflammable  gases. 
28596    LAKE  (Oehler).    Manufacture  of  mordant  azo  dyes. 
28622    JOVIGNOT.    Preserve  and  like  receptacles  and  means 

for  opening  same. 
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28453  SOC.  ANON.  POUR  LE  TRAVAIL  ELECTRIQUE 
DES  METAUX.  Continuous  current  electric  motor. 
[Date  applied  for  under  International  Convention, 
May  10th,  1904.] 

An  electric  motor  of  small  diameter  and  weight  for  given 
output.  Cores  of  soft  iron  are  bushed  to  carry  the  arma- 
ture shaft  at  either  end.    The  field  windings  are  carried 


on  these  cores,  projections  being  provided  for  the  polar 
extensions.  The  illustration  shows  arrangement  for  a 
four-pole  machine. 

28542   CURRIER  &  MURRAY.      Apparatus  for  operating 
railroad  switches  from  the  cars. 

A  cranked  shaft  is  fixed  on  dashboard  under  control  of 
motor  man.    This  may  be  turned  in  either  direction  and 


lowered  so  as  to  strike  a  cam  block.  The  movement  of 
this  block  controls  a  lever  connected  to  the  railway  line 
points. 

28568    MERRILL.    Drop  hammers. 

The  hammer  lifting  shaft  has  two  lifting  arms  for  rais- 
ing hammer,  and  to  this  shaft  is  connected  the  winged 
piston  of  fluid  pump,  also  a  brake  pulley.    A  controlling 


valve  worked  by  chain  operates  a  valve  in  connection  with 
the  interior  of  cylinder,  and  a  separate  connection  to 
cylinder  of  brake  enables  the  same  to  be  released. 

28633    THOMPSON  (Clark).    Railway  rail  joints. 

The  two  rail  sections  are  provided  with  a  member  which 
extends  beneath  and  to  one  side  of  the  section,  and  adapted 
to  support  the  adjacent  ends,  compressed  cork  being  inter- 


posed between  the  bottom  of  the  rail  section  and  the 
member  bolts  being  provided  to  secure  the  member  and 
rail  sections  together,  compressed  cork  being  also  provided 
between  the  bolts  and  member. 


28628    ROSEMEYER.    Arc  lamps. 

Consists  of  a  long  burning  arc  lamp,  having  the  regu- 
lating device  contained  in  a  closed-in  casing,  which  also 
contains  the  parts  of  negative  polarity,  these  being  con- 
nected through  an  insulated  terminal  screw  with  the 
external  carrying  lead.  A  device  is  also  provided  to 
prevent  the  drawing  out  of  the  arc. 

28630  BREJNIK  &  BEER.  Fastening  devices  for  supporting 
trousers  or  other  garments  on  the  person. 

28739  WEEGAR.  Hook  and  eye  fastening  for  belts,  harness, 
and  other  articles. 

28754    NICHOLLS.    Shoe  laces. 

28757  COLE.  Uniting  metals  generally,  especially  applicable 
for  affixing  rail  bonds  to  rails. 

The  method  of  uniting  metals  consists  in  igniting  a 
quantity  of  thermit  so  as  to  form  a  molten  metal,  and 


bringing  the  molten  metal  iuto  contact  with  the  metal  to 
be  united,  thereby  partially  fusing  it.  The  illustration 
shows  method  of  bonding  rails. 

28759    MARKS     (Multiple    Woven    Hose    &    Rubber  Co.). 

Methods  of  weaving  flattened  concentric  tubular 
fabrics. 

28768    HOLTZMANN.    Removable  seats  for  pump  valves. 

Instead  of  a  spring  disc  valve  of  a  pump  resting  directly 
on  the  seat  plate,  a  disc  of  metal  with  ports  to  correspond 
to  those  in  the  plate  is  interposed,  with  a  washer  of  some 
elastic  material  placed  between  the  two  to  make  a  water- 
tight joint.  The  disc  is  kept  in  register  and  held  on  by 
dowel  pins. 

28847  BERGERON.  Lacing  hooks  for  shoes  and  garments. 
29010    SCHARFP.    Safety  razors.    [Date  applied  for  under 

International  Convention,  March  3rd,  1904.] 
29018    JAPY.  Taxameters. 

29061    SMITH.    Reaming  and  like  cutting  tools. 

A  stock  A,  having  radially  adjustable  cutters,  a  central 
rotary  cam  piece  free  to  be  adjusted  longitudinally  within 


the  stock  and  having  cam  faces,  against  which  the  cutters 
bear,  and  by  longitudinal  movement  of  the  cam  piece 
clamping  the  cutters  to  the  cam  faces. 

29152  HILBORN.    Smoothing  irons. 

29229  McDONALD  &  KENYON.    Advertising  clocks. 

29231  SCUDDER  &  CORYELL.  Blind  stitch  sewing  machine. 

29339  ENS  OR.    Fastening  devices  of  shutters. 

29342  IRWIN.    Non-refillable  bottles  and  like  vessels. 
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2930"    FREY.    Switches  for  electric  incandescent  lamps. 

An  electric  periodic  switch  is  provided  with  a  socket  for 
receiving  an  incandescent  lamp  and  a  plug  tor  insertion 


into  an  ordinary  lamp  socket,  the  periodically-operating 
switch  being  actuated  by  a  thermostatic  device. 

29386    GUTZMANN.      Electrical  generators  having  double- 
shaped  armatures. 
The  armature  shoes   are  extended   until  nearly  closed 
upon  themselves,  as  shown,  leaving  only  a  very  small  air 
[jap.    Thus  the  effective  electromotive  force  being  started 


~\J   29386jou  1  

as  the  point  A  of  the  armature  shoe  comes  opposite  the 
point  B  of  the  magnet,  and  ends  when  the  point  C  of  the 
armature  passes  point  D  of  the  magnet,  gives  a  far 
greater  constancy  to  the  maximum  effort,  as  shown  in  the 
curves. 

29416    WILDSCHIODTZ.       Clockwork-operated  mechanism 

for  automatically    lighting   and   extinguishing  gas 

or  similar  lights. 
29535    YORK.    Bobbin  clutching  means  for  rotatable  spindles. 

[Date  applied  for  under  International  Convention, 

July  27th,  1904.] 
29559    DOWNIE.    Furnace  grates  and  firebars. 

The  firebars  have  their  back  ends  held  down  by  fitting 
them  between  a  lower  support  and  a  projecting  part  above, 


and  they  have  their  front  ends  held  down  by  a  movable 
or  adjustable  bar  A  fitting  over  a  projecting  part  on  the 
underside  of  the  bars. 

1905. 

194    A.  SPIES  G.  m .  b.  H.  Rolling  stock  weighing  machines. 

[Date  applied  for  under  International  Convention, 
January  13th,  1904.] 

363  LAKE  (Schoellkopf,  Hartford,  &  Hanna  Co.).  Depila- 
tory composition. 

837  JACOB.  Matches.  [Date  applied  for  under  Inter- 
national Convention,  January  28th,  1904.] 


287    TANGYES  LTD.,  and  SANDERS.    Internal  combus- 
tion engines. 

The  ignition  tube  is  surrounded  by  a  casing  containing 
asbestos,  and  communicates  with  the  combustion  chamber. 


The  tube  is,  on  the  working  of  the  engine,  mamtaine'd  at 
the  temperature  necessary  for  firing  the  charge  by  the 
heat  of  combustion  in  the  engine. 
298    FERGUSON.    Pneumatic  tyres. 

An  outer  shoe  A  having  an  inner  flap  connected  to  one 
edge  thereof  and  overlapping  the  inner  portion  of  the 
other  edge.    An  inflatable  tube  is  placed  within  the  outer 


tube,  and  an  auxiliary  intermediate  shoe  B  interposed 
between  the  outer  shoe  and  the  inner  inflatable  tube,  one 
edge  of  the  intermediate  shoe  lying  between  said  flap  and 
the  other  edge  of  the  outer  shoe. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  undeb  the  Patents  Act,  1901. 

1904. 

13688    FICKER.    Cards  for  advertising  purposes. 

28824    RENAULT.      Electric     igniting     arrangements  for 

internal  combustion  engines. 
28838    WILLIAMS.    Combined  door,  window,  and  screen. 
29115    ZINZEN.    Gear  -wheel  milling  machines. 

1905. 

1046    ROBIN.    Apparatus  for  deadening  mechanical  shocks 

experienced  by  moving  vehicles. 
1069    CUNNINGHAM.      Means  for  aligning  and  securing 

together  the  parts  or  sections  of  molding  flasks. 
1083    PETIN.    Explosion  engines. 

1140    GAMBIN.    Propellers  for  marine  and  aerial  navigation. 
1430    SAUTTER,  HARLE,  &  CIE.    Method  of  compounding 
alternators. 

1596   NEHRING.    Process  of  forming  images. 
1598  MEYER.  Hosiery. 

1607    CRAFT.    Alarm  fuse  for  telephone  exchanges. 

1689    GILARDONI  &  LE  RICHE.  Carburetters. 

2180  AKT.-GES.  BROWN,  BOVERI,  &  CO.  Single  phase 
induction  motors. 

2192    LACROIX.    Manufacture  of  artificial  silk. 

2258  GUET.  Folding  beds,  box  beds,  or  the  like,  also  applic- 
able to  berths  on  ships,  railway  trains,  and  the  like. 

2271    HANCOCK.    Timber  truck. 

2325  BATES.  Perforating,  embossing,  and  indenting 
devices. 

2366  RICE.  Governing  mechanism  for  elastic  fluid  turbines. 
2493    DAVIS.    Self-propelled  vehicles. 
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SPECIAL    LOCOMOTIVE  TYPES. 

By  J.  F.  Gaibns. 

VI.— Contractors'  Locomotives. 
A  vert  large  business  is  done,  both  in  this  country  and 
abroad,  by  locomotive-building  firms  in  supplying  small 
or  reasonably  large  locomotives  to  contractors  and  manu- 
facturers for  service  on  private  lines  during  the  construction 
of  new  railways,  ducks,  large  building  operations,  and  other 
similar  work  on  a  more  or  less  extensive  scale  for  which 
locomotive  power  on  rail  tracks  can  be  economically  or 


supply  of  these  "  industrial "  locomotives  will  be  in  place 
in  this  series  of  articles,  more  especially  as  many  of  the 
designs  adopted  have  considerable  engineering  as  well  as 
general  interest,  and  the  subject  is  one  that  is  not  often 
dealt  with  either  in  the  technical  or  popular  press. 

For  ordinary  light  contractors'  and  factory  work  the 
four-wheeled  engine  is  almost  universal,  and  six-wheeled 
engines  are  only  employed  when  the  work  is  heavier.  In 
British  practice  no  wheels  are  provided  other  than  coupled 
wheels,  and  the  wheels  are  of  small  diameter  and  arranged 
close  together.    It  is  true  that  the  overhang  is  often  con- 


Fig.  12. -SMALL  FOUR-WHEELED  CONTRACTORS'  LOCOMOTIVE,  BUILT  BY  MESSRS.  AXDR&W  BARCLAY,  SONS,  AXD  CO.  LTD, 


Fio.  14.— SIX-COUPLED  CONTRACTORS'  LOCOMOTIVE,  BUILT  BY  MESSRS.  PECKETT  AND  SONS,  BRISTOL. 


conveniently  employed,  or  for  use  on  lines  connecting 
factories  with  river  or  canal  wharves  or  railway  sidings,  or 
between  the  various  shops  of  a  large  works ;  and  similar 
locomotives  are  also  used  in  large  numbers  by  coal  and 
other  mining  companies  in  docks,  quarries,  plantations, 
and  the  like.  Some  of  the  firms  dealing  with  business  of 
this  character  build  also  large  locomotives  for  standard 
railway  service  at  home  and  abroad,  but  there  are  many 
firms  which  deal  only  with  contractors'  works,  light  railway, 
and  other  small  locomotives.  A  brief  survey  of  the 
practice  of  some  of  these  firms  in  connection  with  the 


siderable,  and  the  engines  may  be  decidedly  "  rocky,"  or 
would  be  so  if  they  had  much  opportunity  for  fast  running  ; 
but  by  this  means  all  the  weight  is  used  for  adhesion,  and 
as  the  wheel  base  is  short,  sharp  curves  can  be  easily 
negotiated. 

Some  of  these  engines  are  of  very  small  dimensions,  and 
were  it  not  that  a  long  chimney  is  provided,  the  driver,  as 
he  stands  on  a  low  footplate,  would  tower  above  the  whole 
of  his  machine.  The  necessity  for  providing  a  high  cab 
and  long  chimney  causes  some  engines  to  have  a  very 
curious  appearance. 
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Saddle  tanks  are  most  usual  for  four-wheeled  engines  in 
this  country,  but  it  is  rather  strange  to  note  than  on  the 
Continent  water  tanks  of  this  type  are  very  little  used, 
even  for  the  smallest  engines,  and  are  apparently  viewed 
with  disfavour. 

Fig.  12  illustrates  a  small  and  rather  curious  engine, 
built  by  Messrs.  Barclay,  Sons,  and  Company  Limited,  of 
Caledonia  Works,  Kilmarnock.  The  cylinders  are  7  in.  by 
10  in.,  and  the  wheels  are  2  ft.  in  diamet?r.  No  cab  or 
coal  bunker  is  provided,  as  the  engine  can  always  be 
conveniently  provided  with  fuel  from  fixed  supplies,  and  a 
small  water  tank  holding  36  gallons  is  fitted  at  the  front 
of  the  engine.  The  comparison  with  the  man  shown  in  the 
photograph  indicates  the  size  of  the  engine  very  clearly. 
The  total  height  above  rail  level  is  5  ft.  9  in.  It  may  be 
thought  that  such  small  engines  cannot  be  of  very  great 
use,  but  about  works  there  are  great  opportunities  for 
usefulness,  as  such  an  engine  will  do  work  which,  though 
not  of  itself  heavy,  would  be  hard  if  it  had  to  be  done  by 
horse  and  man  power. 

In  fig.  13  a  good  standard  example  of  a  four-wheeled 


Fig.  13.— Four-wheeled  Contractois'  Locomotive,  built  by  MeBsi-s. 
Hudswell,  Clarke,  and  Co.  Ltd.,  Leeds. 

saddle  tank  engine  is  shown.  This  particular  engine  is 
built  by  Messrs.  Hudswell,  Clark,  and  Company  Limited, 
of  Leeds,  but  is  also  representative  of  work  done  by  almost 
all  firms  concerned  with  contractors'  locomotives,  engines 
of  the  corresponding  type  being  stocked  and  sold  in 
considerable  numbers. 

Engines  with  six-coupled  instead  of  four-coupled  wheels 
are  employed  for  several  reasons.  It  may  be  perhaps  the 
weight  per  axle  is  limited,  or  it  is  not  advisable  to  have  the 
considerable  overhang  inevitable  with  most  four-wheeled 
designs,  or  the  dimensions  and  power  required  necessitate 
the  use  of  six  wheels. 

Fig.  14  illustrates  a  large  six-coupled  engine  built  by 
Messrs.  Peckett  and  Sons,  of  Bristol.  The  cylinders  are 
16  in.  by  22  in.,  wheels  3  ft.  10  in.  diameter,  and  weight 
in  working  order  40  tons.  The  engine  has  a  sturdy  and 
imposing  appearance,  and  has  considerable  power,  as  its 
work  is  analogous  to  that  required  by  locomotives  for  local 
goods  traffic  on  main  railways. 

The  writer  is  indebted  to  the  firms  whose  productions 
are  illustrated  for  the  photographs  from  which  the  illus- 
trations are  reproduced. 


New  Mexico  College  of  Agbicltltuee  has  been  making 
exhaustive  tests  to  determine  the  relative  value  of  crude 
petroleum,  kerosene,  and  gasoline  for  use  in  internal-combustion 
engines.  Results,  as  given  in  Farm,  and  Stock,  are  that,  with 
a  crude  oil  or  kerosene-consuming  attachment  to  the  ordinary 
gasoline  engine,  either  was  as  efficient  as  gasoline.  The  tests 
were  made  by  an  engine  pumping  water  for  irrigation,  but  the 
relative  cost  of  each  (would  be  the  same  in  any  kind  of  work. 
With  gasoline,  1,096  gallons  of  water  a  minute  were  pumped, 
and  the  fuel  cost  for  24  hours  was  ,£3  6s.  3d.  With  kerosene. 
1.082  gallons  a  minute  were  pumped,  at  a  24-hour  cost  of 
,£3  5s.  7d.  With  crude  oil,  1,088  gallons  a  minute  were  pumped, 
at  a  24-bour  cost  of  j£l  9s.  3d. 


SUPERHEATER   DUTIES  AND  DESIGN. 

By  Frank  Koester. 

It  may  be  of  interest  to  take  up  in  detail  a  test  which  was 
made  under  considerable  difficulty  at  the  municipal  plant 
in  Manheim,  Germany,  and  in  which  Herring  superheaters 
were  used.  The  superheater  in  this  plant  is  used  in  con- 
nection with  a  condensing  engine,  and  was  sold  under  the 
following  guarantees  :  First,  that  it  should  produce.  8,800  lb. 
of  steam  per  hour  at  normal  load,  and  9,6801b.  at  forced 
load,  the  steam  to  be  superheated  to  300  deg.  Cen.,  and 
that  the  saving  in  coal  consumption  over  that  required  for 
saturated  steam  should  be  from  10'  to  15  per  cent.  In 
addition,  it  was  specified  that  for  each  per  cent  of  saving 
below  10  per  cent  in  the  coal  consumption,  the  manufac- 
turer should  forfeit  2  per  cent  of  the  contract  price.  On 
starting  the  test  it  was  discovered  that  owing  to  gross 
carelessness  on  the  parti  of  the  attendants,  a  few  of  the 
coils  in  the  superheater  were  burned  out,  and  it  was  neces- 
sary to  tear  down  a  part  of  the  boiler  setting,  replace  these 
coils,  and  then  bring  the  boiler  up  to  heat  again.  The 
boiler  under  test  was  entirely  isolated  from  the  other 
boilers  in  the  plant,  and  the  feed  water  coal  and  ash  were 
carefully  weighed.  The  engine  was  coupled  to  a  dynamo, 
and  the  load  applied  by  means  of  an  adjustable  rheostat. 
The  tests  extended  over  a  period  of  five  days,  one  eight- 
hour  test  being  made  each  day. 

During  the  first  two  days  the  engine  was  run  under 
normal  load,  taking  8,800'  lb.  of  steam  per  hour,  on  the 
third  and  fourth  days  tests  were  made  using  saturated 
steam,  while  on  the  fifth  day  the  boiler  was  forced,  pro- 
ducing 9,680;  lb.  of  steam  per  hour. 

On  the  first  test  it  was  found  that  only  8461  2  lb.  of  feed 
water  per  hour  were  used,  showing  that  the  engine  was 
not  sufficiently  loaded,  and  on  the  second  test  8859'41b.  of 
feed  water  per  hour  were  used.  The  engine  on  the  first 
test  developed  671  horse  power,  and  on  the  second  test  722 
horse  power.  The  steam  temperature  was  easily  regulated 
by  means  of  the  damper,  and  was  kept  down  to  3001  deg. 
Cen.  (572  Fah.).  The  comparative  test  made  on  the  third 
day,  using  saturated  steam,  showed  a  feed  water  consump- 
tion of  10727  2  lb.  per  hour,  the  engine  developing  719 
horse  power,  and  the  test  on  the  fourth  day,  again  using 
saturated  steam,  showed  a  feed  water  consumption  of 
10,7031b.  per  hour,  while  the  engine  developed  712  horse 
power.  The  mean  steam  consumption,  on  the  first  two 
tests,  was  I2'431b.  per  indicated  horse  power,  showing  a 
difference  of  2'53  lb.,  or  16'8  per  cent,  in  favour  of  using 
superheated  steam. 

The  coal  consumption  was  as  follows  :  — 


Lbs.  per  I.H.P. 

First  test,  superheated  steam   T628 

Second  test,  superheated  steam   1'698 

Third  test,  saturated  steam   1'914 

Fourth  test,  saturated  steam   V914 

The  calorific  value  of  the  coal  used  was  different  in  the 
different  tests,  as  shown  below:  — 

First  test,  B.T.U.'s  per  pound   12,982  6 

Second  test    12,524  44 

Third  test  „    13,32887 

Fourth  test  „    12,607  31 


Using  the  mean  calorific  value  of  the  coal  used  during 
the  four  tests,  the  average  coal  consumption  for  the  first- 
two  tests  is  1'648  lb.  per  indicated  horse  power  per  hour, 
and  for  the  second  two  tests  V936  lb.  per  indicated  horse 
power  per  hour  ;  the  saving  in  coal  due  to  the  use  of 
superheat  being  '286  lb.,  or  14'9  per  cent. 

On  the  fifth  test  the  steam  temperature  was  kept  at 
300  deg.  Cen.  or  higher,  the  boiler  was  forced,  the  engine 
taking  9,3281b.  of '  steam  per  hour  and  developing  800 
horse  power ;  the  coal  consumption  being  T575  lb.  per 
indicated  horse  power,  and  the  steam  consumption  lV661b. 
per  indicated  horse  power. 
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At  the  expiration  of  the  fifth  test  the  superheater  was 
cut  out  and  saturated  steam  used,  the  boiler  being  forced 
in  the  limit  of  its  capacity.  After  fifteen  minutes  the 
output  of  the  engine  dropped  to  793  horse  power,  and  on 
two  similar  tests  made  later  in  the  day  this  output  could 
not  be  exceeded.  The  superheated  steam  was  used  at  a 
pressure  of  10  atmospheres,  and  after  eight  minutes  with 
saturated  steam  the  pressure  dropped  to  9  atmospheres, 
thus  showing  that  the  boiler  could  not  furnish  80(3  horse 
power  with  saturated  steam.  Although  the  guarantee 
called  for  9,680  lb.  of  steam  per  hour,  yet  on  account  of 
the  small  engine  only  9,328  lb.  of  steam  were  used,  the 
superheater,  however,  being  entirely  equal  to  the 
guarantee. 

After  the  first  two  tests  had  been  made  it  was  discovered 
that  there  was  a  dry  pipe  in  the  steam  line  to  the  engine, 
which  was  connected  to  a  steam  trap  in  which  the  pressure 
was  lower  than  that  in  the  steam  line,  and  that  due  to 
this  there  had  been  a  loss  of  steam.  It  was  also  found, 
on  the  test,  that  the  piston  in  the  high-pressure  cylinder 
was  not  tight  enough  for  superheated  steam,  for  by  placing 
the  engine  on  dead  centre,  and  admitting  superheated 
steam  behind  the  piston,  at  the  same  time  opening  a  cock 
in  the  front  of  the  cylinder,  the  steam  escaped  with  a 
loud  hissing  noise.  The  test  was  also  repeated,  using 
saturated  steam  behind  the  piston,  the  escaping  steam  in 
this  case  being  hardly  noticeable. 

The  high-pressure  cylinder  on  this  engine  was  provided 
with  a  steam  jacket,  which,  as  experience  has  shown,  is  a 
disadvantage  where  superheated  steam  is  used. 

The  advantages  of  superheated  steam  in  a  power  plant 
may  Lie  summed  up  as  follows:  — 

(1)  The  evaporation  of  the  water  carried  along  with  the 
steam. 

(2 )  The  increase  in  steam  volume  up  to  40  per  cent  and 
higher. 

(3 )  A  more  complete  utilisation  of  the  steam  brought 
to  the  cylinder,  thus  increasing  the  efficiency  of  the  entire 
plant. 

(4)  Avoiding  all  danger  from  water  hammer. 

(5)  Relieving  the  boiler  from  strains  due  to  forced  loads 
and  prolonging  its  life. 

(6)  Increasing  the  efficiency  of  the  boiler  plant. 

(7)  Effecting  a  saving  in  coal  ranging  from  10  to  30 
per  cent. 

(8)  Allowing  the  construction  of  cheaper  pipe  lines  in 
new  plants. 

(9)  Reducing  the  number  of  boilers  and  the  amount  of 
heating  surface  required  in  new  plants. 

Although  all  these  advantages  and  an  enormous  increase 
iu  efficiency  may  be  obtained  by  using  superheated  steam, 
yet  the  writer,  who  has  had  years  of  experience  in  power 
plant  construction  on  the  Continent,  wishes  to  state  that 
such  great  gains  will  not  necessarily  follow  at  all  plants, 
but  that  cases  may  arise  where  only  an  increase  of  2  or  3 
per  cent  in  efficiency  will  be  obtained,  and  that  cases  might 
arise  where  the  use  of  the  superheater  would  not  pay. 

The  amount  of  heating  surface  required  in  a  super- 
heater depends  upon  the  degree  of  superheat  which  it  is 
desired  to  obtain,  and  also  upon  the  type  of  superheater 
employed.  The  heating  surface  per  horse  power  for  a 
separately-fired  superheater  varies  from  1  to  3  square  feet, 
and,  under  similar  conditions,  twice  as  much  heating 
surface  will  be  required  for  an  internal  superheater  as  for 
one  that  is  separately  fired.  »  The  cost  per  horse  power 
depends  upon  the  size  of  the  plant  and  the  type  of  super- 
heater employed.  Figures  given  by  manufacturers  on  the 
Continent  for  a  300  horse  power  plant  using  an  internal 
superheater  show  the  cost  to  be  about  7s.  3d.  per  horse 
power,  while  in  a  3,000  horse  power  plant  using  a 
separately-fired  superheater  the  cost  is  5s.  2d.  per  horse 
power.—  Poiier. 


MECHANICAL    CONSTRUCTION    OF  STEAM 
TURBINES  AND  TURBO-GENERATORS.* 

By  W.  J.  A.  London,  A.I.E.E.,  A.M.I.Mech.E. 

(Continued  from  page  £37.) 

A  longitudinal  section  of  a  British  'Westinghouse  turbine  is 
shown  in  tig.  7,  and  the  design  as  described  allows  of  forged 
steel  being  used  throughout  in  the  construction  of  the  rotating 
members.  A  centre  shaft  of  high-carbon  steel  extends  from  one 
bearing  to  the  other,  on  which  is  shrunk  the  disc  supporting 
the  blade-carrying  drum.  The  centre  disc  is  of  forged  steel, 
and  the  outer  drum  is  of  weldless  rolled  steel.  This  outer 
drum  carries  the  impulse  blades  in  steel  rings  which  are  shrunk 
on.  The  Parsons  blading  is  carried  directly  in  grooves  in 
the  main  drum.  Stiffening  discs  of  thin  steel  are  also  fitted  into 
the  ends  of  the  drum.  A  spindle  of  this  construction  is  extremely 
stiff,  and,  having  a  throughgoing  shaft,  there  are  no  joints 
in  the  spindle  likely  to  give  way  and  cause  trouble.  With 
rotating  parts  on  the  drum  or  hoop  construction,  the  calculation 
of  the  stresses  is  simple  compared  to  those  relating  to  high-speed 


A 


Fig.  8. 


discs  of  non-uniform  shape.  The  stresses  due  to  centrifugal 
force  in  a  reasonably  thin  drum  can  be  reduced  mathematically 
to  the  following  simple  equation:  — 

C  =  M  V2, 

where  C  =  centrifugal  force, 

M  =  mass  of  material, 
V  =  mean  velocity  in  feet  per  second. 

A  still  further  simplification  of  this  formula,  which,  when  considering 
steel  or  other  material  of  similar  density,  is  near  enough  for  rough 
calculations  only  : — 


Cx  in  this  case  being  the  stress  per  square  inch. 

So  that,  from  the  above,  the  radius  has  no  effect  on  the 
centrifugal  stresses  (other  than  loading  by  the  blading),  as  in 
discs,  and  the  peripheral  velocity  is  therefore  the  limiting 
feature. 


*  Abstract  of  a  paper  read  before  the  Manchester  Section  of  the  Institute  of 
Electrical  Engineers,  on  Feb.  2S,  1905. 
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The  c/lindef  in  the  Westing-house  turbine  is  also  much 
shorter  and  is  also  stiffer  than  the  ordinary  Parsons  type. 
Distortion  is  reduced  to  a  minimum,  so  that  blade  fouling  is 
an  unlikely  occurrence. 

At  the  time  of  the  introduction  of  the  turbo-dynamo,  and 
for  several  years  afterwards,  continuous-current  machines  only 
were  built.  The  original  turbo-dynamo  was  built  to  run  at 
18.000  revolutions  per  minute.  The  armature  was  3  in. 
diameter,  and  the  construction  was  very  simple.  The  winding 
was  all  on  the  surface.  The  commutator  was  built  np  of  a 
series  of  cast-bronze  segments  interlaced  with  steel  rings 
threaded  on  to  a  sleeve.  "  Gramme  "  armatures  were  tried  for 
machines  of  200  or  300  kilowatts,  but  these  were  soon 
superseded  by  a  modified  construction  of  the  drum  type. 

With  continuous-current  generators  (for  electrical  reasons), 
it  is  not  advisable  to  have  the  armature  tunnel-wound,  but 
preferably  in  open  slots.  This  leads  to  the  difficulty  of  holding 
the  conductors  against  the  centrifugal  force  attendant  with 
high  -speeds.  Binding  wire  is  often  resorted  to,  but  this  con- 
struction is  always,  in  the  writer's  mind,  a  very  questionable 
solution  of  the  problem.  It  is  as  a  rule  reliable,  however,  and 
considering-  the  number  of  continuous  and  alternating-current 
machines  that  are  now  running  with  this  method  of  securing 
the  winding,  comparatively  few  accidents  take  place.  Also  it 
is  difficult  to  secure,  and  solder  must  be  resorted  to.  In  the 
event  of  a  short  circuit  happening,  this  solder  is  very  liable  to 
give  out,  causing  considerable  trouble  and  expense  for  repairs. 


The  design  of  satisfactory  brush  gear  for  turbo-dynamos  pre- 
sents many  problems.  It  has  been  found  that  it  is  almost 
impossible  to  use  carbon  brushes  on  this  type  of  generator,  owing 
to  uic  fact  that  the  armature  floats  when  running,  thus  causing 
the  brushes  to  dance.  Metal  brushes  must, therefore,  always  be 
used,  and  in  consequence,  unless,  commutating  poles  or  com- 
pensating windings  arc  adopted,  the  position  of  the  brushes  must 
be  altered  to  suit  small  variations  of  the  load.  In  all  modern 
turbo-generators  commutating  poles  or  compensating  windings 
are  adopted,  thus  ensuring  fixed  lead.  The  adoption  of  com- 
pensating windings,  has,  however,  only  been  in  use  on  turbo 
machinery  for  the  last  two  or  three  years,  and  Messrs.  Parsons 
previous  to  this  adopted  an  automatic  brush  control  whereby 
the  position  of  the  brushes  on  the  commutator  was  adjusted 
acording  to  the  load.  This  device  is  in  use  on  some  of  the 
largest  continuous  current  turbo-dynamos  now  in  operation. 
The  pressure  in  the  steam  ring  behind  the  poppet  valve  is  found 
to  be  proportional  to  the  load,  so  that  by  admitting  steam  from 
this  point  to  the  underside  of  a  piston,  which  is  loaded  with  a 
spring  on  .  the  opposite  side,  the  position  of  this  piston  is  also 
dependent  on  the  load.  An  arm  from  the  brush  gear  is  con- 
nected to  this  piston,  so  that  the  position  of  the  brushes  on  the 
commutator  is  thus  controlled.  The  adoption  of  compensating 
winding  eliminates  the  above  complication,  and  it  is  now 
standard  practice  to  adopt  this  method,  thereby  ensuring  fixed 
lead  at  all  loads. 

The  first  turbo-alternator  of  any  importance  was  built  by 


Fig.  7. 


The  majority  of  continuous-current  generators  to-day  are  con- 
structed with  semi-enclosed  slots,  a  key-piece  being  driven  in 
on  top  of  conductors1.  This  construction  is  satisfactory  for  the 
core  of  the  armature,  but  the  end  windings  require  some  other 
method  of  support.  In  fig.  8,  A  shows  one  method  of  end  wind- 
ing with  binding  wire.  This  construction,  as  will  be  seen,  is  so 
designed  that  where  the  heaviest  load  comes  on  the  conductors 
the  thickness  of  binding  wire  is  greatest.  The  alternative  to 
the  above  construction  now  generally  used  is  shown  in  fig.  8,  B, 
the  end  winding  heing  kept  in  position  Tby  bronze  end  bells. 
This  construction  has  the  advantage  that  repairs  can  be  readily 
attended  to. 

The  form  of  commutator  now  adopted  in  nearly  all  continuous- 
current  turbo-generators  follows  the  line  shown  in  fig.  9.  The 
method  of  building  up  this  commutator  is  as  follows:  The 
segments  are  built  up  with  intervening  layers  of  mica-  and 
clamped  together.  The  mica  is  then  tied  round  the  outside 
at  the  place  where  the  shrink  ring's1  are  to  be  fitted;  the  steel 
rings  are  then  shrunk  on,  and  the  whole  machined  inside  and 
out  The  commutator  is  then  supported  on  cones  at  each  end, 
which  fit  tightly  on  to  the  shaft. 

Everything  throughout  should  be  so  designed  that  when  run- 
ning there  is  as  little  unbalanced  mass  as  possible,  and  where 
keyways  are  cut  in  the  shaft,  two  should  be  provided  diametri- 
cally opposite,  in  order  to  keep  the  shaft  itself  as  uniform  as 
possible.  Provision  should  be  made  in  all  armatures  for  the 
speedy  application  of  balance  weights. 


Parsons  about  1888,  and  had  an  output  of  75  kilowatts.  The 
first  machine,  and  those  following  it  for  many  years,  were  of  the 
revolving  armature  type,  the  construction  being  very  similar  to 
the  original  Parsons  continuous-current  dynamo. 

During  the  last  few  years  the  demand  for  larger  machines 
with  higher  voltages  has  necessitated  the  adoption  of  the 
rotating  field  type  of  alternator.  With  rotating  field  machines 
the  design  of  the  armature  or  stator  differs  little  from  that  of 
ordinary  slower  speed  machines.  The  design  of  the  rotating 
fields,  however,  demand  very  careful  consideration.  They  may 
be  built  up  of 

(1)  Laminated  plates. 

(2)  Slabs  of  forged  steel,  say,  about  2  or  3  in.  thick. 

(3)  Solid  core  with  poles  bolted  on. 

(4)  One  solid  piece. 

In  large  machines  the  peripheral  velocity  amounts'to  some- 
thing like  300  ft.  per  second.  With  this  speed  centrifugal 
stresses  are  very  high,  demanding  the  finest  material  possible 
for  such  work.  » 

The  British  Westinghouse  Company,  in  their  designs  for  the 
5,500  k.w.  turbo-generators  for  the  London  Underground  Kail- 
way  Company,  in  order  to  be  on  the  absolutely  safe  side  adopted 
the  solid  construction.  These  rotors  run  at  1,000  r.p.m.  The 
outside  diameter  is  67 f  in.,  and  the  peripheral  velocity  of  the 
pole  faces  294  ft.  per  second.  The  field  itself  is  a  solid  forging 
of  Whitworth  fluid-compressed  steel,  the  centre  being  bored  out 
to  admit  the  high  carbon  steel  shaft.    The  sides  of  the  poles 
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are  milled  out  to  admit  the  windings,  ventilating,  ducts  being 
also  milled  out. 

In  turbo-alternators,  while  the  core  and  copper  losses  are 
slightly  smaller  than  those  of  the  slow  speed  type,  it  is  much 
more  difficult  to  dissipate  the  heat  on  account  of  the  much 
smaller  radiating  surface.  To  reduce  as  low  as  possible  the  loss 
by  windage,  smooth  cores  should  be  adopted  where  possible.  In 
order  to  obtain  ample  ventilation  two  totally  different  methods 
may  be  adopted. 

(1)  As  much  exposed  surface  and  free  air  way  as  possible. 

(2)  Machine  entirely  enclosed  with  forced  ventilation. 
Both  these  systems  are  now  extensively  used,  and  it  is  hard  to 

decide  which  is  preferable.  The  first  has  the  advantage  of  being 
more  efficient,  but  has  the  objection  of  being  noisy.  This  noise 
is  almost  entirely  eliminated  in  the  enclosed  machine,  but  tests 
have  shown  that  with  this  type,  to  obtain  sufficient  ventilation 
a  considerable  amount  of  power  is  absorbed  by  the  blowers, 
resulting  in  a  somewhat  less  efficient  machine. 

The  design  of  bearings  for  steam  turbines  and  turbo-generators 
has  necessitated  a  departure  from  the  well-established  lines,  as 
experiments  on  bearing  friction  in  ordinary  steam  engine 
practice  are  of  little  use  when  applied  to  steam  turbine  work. 
The  nature  of  the  load  on  the  bearings  differs  from  that  of  steam 
engines  by  there  being  no  pounding  action,  the  dead  weight  only 
of  the  shaft  must  be  taken  care  of.  In  turbine  bearings  we  are 
confronted  with  the  following  conflicting  conditions. 

On  the  one  hand  the  shaft  should  be  sufficiently  strong  and 
rigid,  necessitating  large  diameter  journals,  and  the  bearings 
must  be  sufficiently  long  to  keep  the  pressure  per  square  mob 


Fig.  9. 


low,  to  allow  of  the  oil  being  constantly  renewed  round  the 
journal.  On  the  other  hand,  the  circumferential  speed  of  the 
journal  must  he  kept  as  low  as  possible  to  reduce  friction.  In 
order  to  make  the  whole  length  of  the  bearing  effective,  this 
length  must,  not  be  excessive. 

For  very  high  speeds  such  as  those  used  in  small  turbo- 
generators, where  the  shaft  is  not  allowed  the  free  whipping 
action  as  in  the  De  Laval  machine,  a  special  construction  is 
necessary,  as  owing  to  the  uncontrollable  whipping  of  the  shaft, 
vibrations  would  be  set  up  in  a  bearing  of  the  ordinary  type, 
which  would  in  turn  be  transmitted  to  to  the  machine  and 
become  a  very  objectionable  feature.  Mr.  Parsons,  during  his 
early  experiments,  appreciated  the  fact  that  a  special  form  of 
bearing  was  necessary*  The  bearing  would  have  to  fulfil  the 
following  conditions:  — 

(1)  It  must  allow  a  reasonable  lateral  movement  of  the 
shaft,  and  must  follow  the  path  of  the  shaft  when  tending  to 
rotate  about  its  own  centre  of  gyration. 

(2)  It  must  have  a  certain  amount  of  frictional  resistance 
to  transverse  motion. 

The  form  of  bearing  used  for  many  years  was  eventually 
modified  by  a  much  simpler  construction.  The  washers  were 
substituted  by  a  series  of  concentric  tubes  fitting  loosely  over 
one  another.  The  spaces  between  these  tubes  are  filled  with  oil, 
making  an  efficient  damper.  Considerable  vibration  may  there- 
fore exist  at  the  centre  bush  without  being  perceptible  at  the 
outer  casing. 

(To  be  continued.) 


Speaking  of  the  proportions  of  a  compound  steam  engine, 
an  American  engineer  recently  stated  that  his  experience  has 
been  that  for  the  reliefer  between  the  cylinders  there  should 
be  provided  at  least  1  square  foot  of  heating  surface  per  horse 
power,  and  the  volume  of  the  receiver,  for  engines  having  a 
large  cylinder  ratio,  should  be  five  to  six  times  the  volume 
of  the  high-pressure  cylinder. 

•Trans.  Inst.  E.B.,  vol.  xxxiii.,  part  167,  "The  Steam  Turbine  as  Applied  to 
Electrical  Engineering,"  by  the  Hon.  C.  A.  Parsons,  G.  G.  Stoney,  and  C.  P. 
Martin. 


MANCHESTER  TRAMWAYS;  POWER  SUPPLY.* 


Section  1. 

The  area  served  by  the  Manchester  tramways  is  approximately 
41  square  miles,  and  at  the  present  time  there  are  144  miles  of 
single  track  equipped,  and  about  400  cars  in  use,  divided  as 
follows :  — 

125  Double  deck  double  truck. 
255       ,,        ,,     single  ,, 
20  Single     ,,     double  „ 

The  power  supplied  is  furnished  as  follows :  — 

1.  City  Area. — The  city  area  is  supplied  from  the  Bloom 
Street  Station,  and  also  to  a  small  extent  from  the  Dickinson 
Street  Station. 

2.  Outside  District  and  Suburban  Areas. — These  areas  are 
supplied  from  the  Stuart  Street  Station  through  the  various  sub- 
stations. 

The  city  area  is  separated  from  the  outlying  districts,  and 
each  sub-station  area  is  isolated,  the  section  insulators  being 
placed  at  the  junctions  of  the  overhead  net-works.  The  city 
area  is  further  divided  into  four  sections,  and  in  addition 
switches  are  placed  on  the  poles  at  some  twenty-five  places  on 
the  principal  routes  to  facilitate  the  splitting  up  or  cutting  out 
of  any  faulty  sections. 

Potential  and  telephone  wires  are  laid  along  all  routes. 

Bloom  Street. — From  the  switchboard  at  the  Bloom  Street 
Station  twelve  low-pressure  feeders  run  to  the  various  pillars 
situated  in  the  city  area,  each  feeder  consisting  of  two  half 
square  inch  vulcanised  bitumen  cables  laid  on  the  solid  system. 
In  the  event  of  any  positive  feeder  breaking  down  the  negative 
feeder  can  be  used  to  take  its  place  for  the  time  being,  the 
current  then  returning  partly  by  the  rail. 

Dickinson  Street. — Any  power  supplied  from  Dickinson  Street 
for  traction  purposes  is  transmitted  through  the  Bloom  Street 
switchboard. 

Stuart  Street. — From  the  Stuart  Street  Station  thirty-two 
high-pressure  feeders  are  brought  out  by  means  of  a  subway 
approximately  five-eighths  of  a  mile  long,  thenoe  diverging  to 
nineteen  sub-stations.  In  nearly  every  case  the  high-tension 
feeders  are  in  duplicate. 

At  the  present  time  the  lighting  and  traction  main  switch- 
boards at  the  generating  station  are  coupled  together,  and  it 
is  found  convenient  to  do  so,  the  varying  traction  loads  not 
having  any  appreciable  effect  on  the  speed  of  the  main  engines, 
and  hence  on  the  lighting  pressure,  owing  to  the  large  number 
of  cars  supplied.  Should  it,  however,  be  desirable  at  any  time 
in  the  future  to  supply  the  traction  and  lighting  feeders  from 
separate  mains,  arrangements  for  doing  this  are  provided. 

Duplicate  busbars  are  provided,  which  can  be  coupled  together 
as  required,  and  selector  switches  enable  the  feeders  to  be  con- 
nected to  either  set  of  busbars;  each  feeder  is  connected  through 
high-tension  fuses  or  oil  circuit  breakers  of  the  overload  type. 

Feeder  charging -gear  is  provided,  two  types  being  employed; 
(a)  a  synchronous  motor  generator  with  step-up  transformer; 
(6)  a  water  resistance. 

All  the  sub-stations  are  equipped  with  synchronous  motor 
generators  operated  at  fifty  cycles,  and  in  certain  of  these  the 
same  sets  are  available  for  lighting  as  well  as  for  traction 
purposes. 

Each  traction  set  in  the  ten  sub-stations  included  in  the  first 
installation  designed  by  Dr.  Kennedy  consists  of  a  synchronous 
motor  operated  direct  at  6,500  volts  and  coupled  to  a  220  k.w. 
continuous-current  compound  wound  generator,  the  exciting 
current  for  the  motor  field  being  obtained  from  an  exciter 
mounted  on  an  extension  of  the  shaft,  or,  as  an  alternative, 
from  the  lighting  busbars. 

Means  are  provided  for  inter -connecting  the  duplicate  busbars 
of  the  lighting  and  traction  high-tension  boards,  so  that 
traction  sets  may  be  run  from  lighting  feeders  or  vice  versa  if 
required,  or  both  lighting  and  traction  sets  can  be  run  from  one 
feeder. 

In  the  second  type,  ten  sub-stations  included  in  the  extensions 
carried  out  by  Mr.  Metzger,  each  motor  generator  set  is 
available  for  either  lighting  or  traction  purposes  as  required. 
The  equipment  is  generally  similar  to  the  previous  type  of  sub- 
station, the  low-tension  outputs  of  the  various  machines  varying 
from  250  k.w.  to  150  k.w.  The  excitation  for  the  high-tension 
motors  in  this  type  of  station  is  taken  direct  from  the  terminals 
of  the  low-tension  generators  for  the  larger  sets.  The  high- 
tension  board  controls  the  incoming  and  outgoing  feeders  and 
synchronous  motors,  and  is  provided  with  two  sets  of  busbars, 
to  which  the  lighting  and  traction  feeders  are  respectively  con- 
nected. 

Normally,  at  all  sub-stations  the  high-tension  feeders,  supply- 
ing the  traction  and  lighting  boards,  although  connected  to 
the  same  busbars  at  Stuart  Street,  as  mentioned  above,  are 


*  Abstract  of  a  paper  read  before  the  Manchester  Section  of  the  Institute  of 
Electrical  Engineers,  bv  Mr.  H.  C.  Guutou,  A.M.I.E.E.,  and  Mr.  S.  L.  Pearce, 
'    A.M.I  C  E.,  M.I.E  E.,  M.I.M.E.,  on  February  21,  1905. 
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kept  separate  at  the  sub-station  end.  Ey  this  arrangement  the 
induction  motors  which  drive  the  small  lighting-  generators  are 
not  affected  by  the  fluctuations  in  pressure  due  to  the  variations 
in  the  traction  load  supplied  from  the  same  sub-station,  but  are 
only  affected  by  the  variations  in  speed  and  pressure  of  the 
mam  generators  at  Stuart  Street. 

The  low-tension  boards  call  for  no  special  remarks. 

The  synchronous  traction  sets  at  all  the  sub-stations  are  all 
started  up  on  the  low-tension  side,  either  from  the  traction  or 
lighting  busbars. 

In  the  event  of  a  low-tension  supply  not  being  available  from 
the  mains,  each  station  is  provided  with  an  induction  motor 
lighting  set,  which  can  be  started  from  the  alternating  current 
side,  and  which  will  furnish  a  low-tension  supply  on  to  the 
lighting  busbars,  from  which  the  traction  sets  can  be  started 
up  in  the  usual  manner. 

From  the  sub-station  low-tension  boards,  low-pressure  feeders, 
lead  covered  and  paper  insulated,  are  laid  to  the  various  feeding 
points  in  the  area  supplied  by  the  different  sub-stations. 

In  the  case  of  the  area  supplied  by  the  city  stations,  the 
current  is  metered  at  the  main  switchboard,  and  in  the  case  of 
the  outlying  areas  at  each  low-tension  sub-station  switch- 
board. The  total  consumption  for  the  year  ending  March,  1904, 
was  17,125,857  units 

Tests  of  steam  consumption  were  carried  out  on  one  of  the  1,800 
k.w.  Musgrave-Westinghouse  continuous-current  sets  on  October 
21st,  1902,  at  the  Bloom  Street  Station. 

The  plant  was  run  on  a  steady  lighting  load  at  approximately 
the  full  load  output.  Saturated  steam  from  four  boilers  was 
used,  and  the  water  measured  at  the  air  pump  discharge. 

A  further  test  was  carried  out  on  October  22nd,  1902,  at  full 
load  with  superheated  steam,  and  using  two  boilers  only. 

The  following  were  the  chief  figures  obtained:  — 

Type  of  engine    Cross-compound  vertical 

cylinders,  38^  in.  and  7b'  in. 

Revolutions    75  per  minute." 

Duration  of  test    2-30  p.m. — 5-30  p.m. 

Steam  pressure    155  lb. 

Vacuum    27'5  in. 

Superheat    90  deg.  Fah.  at  boiler. 

Weight  of  air-pump  discharge   77,4201b. 

Units  generated    4,500. 

Steam  per  kilowatt  hour    17*2  lb. 

Do.  allowing  for  circulating  pump.  17'43  lb. 

The  following  data  was  also  obtained  during  the  condensing 
tests  on  two  of  the  Yates  and  Thorn  Electrical  Company's 
1,500  k.w.  three-phase  sets  at  Stuart  Street,  March,  1903,  and 
January,  1904,  showing  the  pounds  of  coal  burnt  per  unit 
generated,  etc:  — 


Coal. 

Load. 

Duration 
of  test. 

Total  units 
generated. 

Total  coal 
consumption. 

No.  of  boilers 
in  use. 

Lbs.  of  coal 

per  unit 
generated. 

Washed 4;lack  and  washed  psas. . 

Full 

3  hours 

4,550 

9,268 

4 

2  03 

1 

3,420 

8,512 

3 

2-4 

^. 

2,220 

4,928 

2 

2-2 

i 

z 

1,110 

3,920 

2* 

3-5 

*  One  boiler  on  range,  but  not  working.  No  deductions  made  for  wetness  of 
coal,  or  for  residue  left  over. 

The  average  monthly  conversion  efficiency  of  all  traction 
sub-stations — 

i.e.,  ^'^1  ""tP1-'*  =  78"5  per  cent. 
H.T.  input 

In  arriving  at  the  weekly  load  factor  and  plant  factor,  the 
following  formulae  are  used. 

Load  factor  : 

Units  generated  x  100 
momentary  maximum  load  x  168  hours' 

Running  plant  factor  : 

  Units  generated  x  100 


capacity  of  running  plant  x  168  hours' 

The  load  factor  for  the  Stuart  Street  Station  for  the  past  twelve 
months  works  out  at  47'8  per  cent,  and  for  the  Bloom  Street 
Station  at  29  3  per  cent. 

The  lowest  costs  of  production  for  any  mouth  in  1904  were  as 
tollow:  — 


(1)  Generation. 

Stuart 
Street 
d. 

Coal    If 

Oil    -006 

Water   -011 

Waste  and  stores    '009 

Repairs    -028 

Salaries  and  wages    -046 

Totals    -270 

(2)  Distribution  Costs. 


Bloom 
Street, 
d. 
•161 
•003 
■011 
•007 
•029 
•069 

•280 


Dickinson 
Street, 
d. 

.  -216 
.  '008 
.  -015 
•015 
.  -059 
.  -119 


•432 


Salaries  and  wages   

Repairs  and  maintenance 


d. 
•103 


The  above  cost  figures  are  per  unit  generated,  and  are  not  to 
be  taken  as  a  guide  to  the  cost  per  unit  sold. 

Mix.  traction  output  L.'f. 
/  Full  traction  output  1.. 


26'0  2600 


20-0  2000 


-  is 

•5  1.0-0^1500 


=  E- 

°  J 

hio-o  1000 


5-0  500 


r  r 

/ 

7 

1 

/■ 

—/ 

— 1 — 

<- 

\ 

i 

I 

— 

.' 

4- 

I — 

\ 

/ 

/ 

/ 

\ 

/ 

X 

// 

r — 

/ 

/  • 

/ 

/  > 

V" 

ft 

*  «. 

/ 

1 

"7 

t.  _ 

f 

J- 

'  

— 7 

/ 

7 

/ 

1 

/ 

Max. 
tractionuu 
put  per 
car  L.T. 
Full 
traction  on 
put  per 
car  L.T. 


100 


300 


400 


cars. — 4'4  Mnall  to  1  large. 
Fia.  1.— Difference  between  maximum  traction  output  anil  full  traction  output. 

It  is  interesting  to  compare  the  above  oosts  for  Stuart  Street 
with  those  for  the  eight  months  ending  November  30th,  1903, 
when  the  station  was  operated  non-condensing.  The  average 
costs  were  then  as  follow :  — 

d. 

Coal    -26  - 

Oil  ^ 

Water    J-  04 

Waste  and  stores  J 

Repairs   "03 

Salaries  and  wages    '05 

Total   -38 

Analysis  for  Week  ending  November  21st,  1903,  Stuart  Street. 

Units  Generated,  etc. 

A.  Total  output  to  sub-stations  (H.T.)  for 

traction  and  lighting    430,152  k.w.  hours. 

Auxiliary  Plant. 

B.  Excitation    10,780  k.w.  hours 

C.  Works  lighting  and  power   7,189  „  ,, 
Special*   1,108  „ 


19,027 


19,027 


D.  Total  units  generated   449,179 

B.  Momentary  maximum  output  (H.T.)    5,000 

Units  used  for  excitation         _  B  _ 
units  generated  by  main  generators  A 

Total  output  (H.T.)  _*  A 


Total  units  generated,  including  exci- 
tation, lighting,  and  power,  but  not 
"  special " 

Weekly  load  factor 


A  +  B  +  C 


2 '5  per  cent 
approx. 

96  per  cent. 


A  x  100 
E  x  168 


=  51-2,. 


1  Sjjecial "  includes  power  used  for  testing,  etc. 
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Water. 

F.  Feed  water  (as  measured  by  feed  water  meter,  1,445,700  galls 

meter). 

Feed  water  per  unit  generated  (non-condensing)  = 

■    F  ^  10  =  32-2  lb. 

Coal. 

G.  Total  coal  consumption    822  tons. 

Lbs.  of  coal  per  unit  generated  5  x  =    41  n>. 

The  average  daily  consumption  of  energy  per  car  mile  over  the 
whole  system  for  the  past  twelve  months  (October,  1903,  to 
October,  1904),'  was  1284  units  per  car  mile. 

Section  II. 

In  this  section  of  the  paper  the  authors  wish  to  put  on  record 
some  figures  which  have  been  obtained  in  connection  with  the 
power  supplied  to  the  Manchester  trams,  with  special  reference 
to  the  maximum  and  average  output  during  the  busy  periods 
of  the  day. 

To  avoid  confusion,  it  will  be  well  at  the  outset  to  explain 
I  he  nomenclature  which  has  been  adopted  for  each  of  the  various 
outputs  or  loads  which  occur. 

27(e  full  traction  output  from  a  generating  station  or  sub- 
station is  the  highest  output  which  is  at  all  continuous  as  given 
by  the  readings  of  the  integrating  wattmeters  taken  over  the 
busiest  hours  of  the  day. 

The  maximum,  traction  output  from  a  generating  station  or 
sub-station  is  the  momentary  maximum  output  which  is  liable 
to  occur  at  any  time  during  the  period  of  full  traction  output, 
with  a  certain  number  of  cars  being  supplied.  This  output 
can,  of  course,  only  be  noted  by  means  of  indicating  instru- 
ments. 

The  term  "full  lighting  output"  will  be  applied,  for  the 
sake  of  uniformity,  to  what  is  generally  known  as  the  peak  of 
the  lighting  load.  There  is,  of  course,  no  momentary  maximum 
lighting  output  corresponding  in  degree  to  the  maximum 
traction  output. 

Cars. — From  the  full  details  of  the  routes  and  services  of  cars 
which  were  available,  it  was  possible  to  determine  closely,  not 
only  the  total  number  of  large  and  small  cars  running,  but  also 
the  approximate  number  on  different  portions  of  the  system. 

At  the  time  the  observations  were  made  the  total  number  of 
cars  was  about  300  in  the  proportion  of  about  4'4  small  to  one 
large  car.  The  small  cars  are  double-decked  single-truck  cars 
with  a  normal  carrying  capacity  of  forty-five  passengers,  and 
equipped  with  two  25  H.P.  motors.  The  weight  of  one  of  these 
small  cars  empty  is  8  tons  2  cwts. 

The  large  cars  are  double-decked  maximum  traction  bogey 
oars,  with  a  total  normal  carrying  capacity  of  seventy-three 
passengers,  and  equipped  with  two  35  H.P.  motors.  The  weight 
of  one  of  these  large  cars  empty  is  about  10  tons  12  cwts. 

It  appears  that  in  Manchester  a  safe  figure  to  take  for  the 
average  passenger  load  on  the  cars  during  the  busy  periods  of 
the  ~ay,  taken  over  a  complete  double  journey,  is  half  the  total 
normal  carrying  capacity;  hence  the  weight  of  one  of  the  small 
cars,  including  this  average  passenger  load  and  driver  and  con- 
ductor (allowing  ten  stone  per  passenger),  would  be  about  9  6 
tons,  and  the  weight  of  one  of  the  large  cars  under  the  same 
conditions  would  be  13  0  tons. 

By  taking  careful  observations  of  the  full  traction  output  and 
the  maximum  traction  output  from  the  Bloom  Street  Station, 
from  the  Stuart  Street  Station  and  from  the  sub-stations,  it  is 
possible  to  construct  curves  (see  fig.  1)  showing  approximately 
the  relation  between  these  quantities  and  the  number  of  cars 
supplied;  and  from  these  it  appears  that  a  safe  value  to  take 
for  the  full  traction  output  low-tension  per  car  is  8'5  k.w.,  and 
the  same  figure  was  found  by  combining  tests  made  on  one  of 
each  type  of  car  whilst  in  running  service. 

Knowing  the  approximate  components  of  the  figure — 8'5  k.w. 
per  car — curves  can  be  constructed  for  any  combination  of  small 
and  large  cars. 

Such  curves  have  proved  very  useful  in  forecasting  the  loads 
which  have  had  to  be  dealt  with  as  the  total  service  and  the 
proportion  of  large  cars  increased. 

While  the  dotted  curves  on  fig.  1  have  proved  sufficiently 
reliable  for  all  practical  purposes,  it  has  been  considered  desir- 
nble,  in  view  of  these  later  results,  to  modify  slightly  the  slope 
of  the  curve  of  maximum  traction  output,  and  also,  of  course,  tine 
dependent  curve  of  maximum  traction  output  per  car. 

These  modified  curves  are  shown  in  full  lines  on  fig.  1. 

The  authors  wish  to  emphasise  that  the  particulars  given  in 
this  section  of  the  paper  refer  to  the  outputs  which  occur  during 
the  busiest  periods  of  the  day,  and  which  govern  the  amount  of 
nlant  which  has  to  be  provided  at  the  sub-stations,  and  they 
hope  that  these  particulars  may  be  of  some  use  in  this  con- 
nection. 

On  exceptional  occasions,  such  as  after  a  heavy  fall  of  snow,  or 
after  a  general  shut  down,  loads  may  occur  which  exceed  those 


which  have  been  indicated,  but  it  is  considered  right  to  rely  on 
the  stand-by  plant  for  such  exceptional  cases. 

Having  indicated  the  relation  which  exists  between  the 
maximum  traction  output  and  the  full  traction  output,  it  will 
be  well,  without  going  into  detail,  to  refer  to  the  way  in  which 
these  relations  affect  the  arrangement  and  equipment  of  stations 
for  supplying  power  for  tramway  purposes. 

Fig.  1  shows  that  even  in  the  case  of  a  station  supplying 
80  cars,  the  maximum  traction  output  would  be  as  much  as  fifty 
per  cent  more  than  the  full  traction  ouput,  and  except  in  the 
case  of  a  station  supplying  a  large  number  of  cars  it  is  clearly 
the  momentary  maximum  traction  output  which  decides  the 
number  of  machines  which  must  be  run.  On  the  other  hand, 
in  the  case  of  a  station  supplying  220  cars,  it  is  full  traction 
output  which  decides  the  number  of  machines  to  be  run,  as  the 
corresponding  maximum  traction  output  would  not  be  mdre  than 
about  twenty  per  cent  greater,  and  would,  therefore,  be  within 
the  overload  capacity  of  the  plant.  In  the  case  of  a  station 
supplying  less  than  about  220  cars,  the  overload  capacity  of 
the  plant  should  clearly  be  made  as  great  as  possible. 
Generally,  the  following  considerations  should  be  kept  in  view 
in  order  to  reduce  the  disadvantages  of  the  variations  of  the 
traction  load,  although  these  considerations  are  not,  of  course, 
equally  applicable  to  the  different  cases  which  present  them- 
selves. 

(1)  The  possibility  of  running  stations  in  parallel  on  to  the 
lines. 

It  is  quite  possible  by  carefully  adjusting  the  compounding 
of  the  generators  in  the  various  stations  to  supply  the  different 
areas  in  parallel,  and  this  method  does,  on  the  whole,  tend  to 
reduce  the  fluctuations  of  the  load.  On  the  other  hand,  it  is 
more  difficult  to  keep  the  drop  of  pressure  in  the  rails  within 
bounds,  and  it  is  also  difficult  to  guard  against  excessive  loads 
being  taken  by  any  one  station,  especially  on  starting  up  after 
a  general  shut  down. 

(2)  The  use  of  machines  capable  of  dealing  with  momentary 
loads  greatly  in  excess  of  their  normal,  most  efficient  loads. 

In  the  case  of  synchronous  motor  generators  the  shape  of 
the  "  V  "  excitation  curve  of  the  synchronous  motor  is,  of  course, 
of  great  importance  in  this  connection.  With  regard  to 
generators,  compound  wound  machines,  such  as  are  used  for 
traction  work,  meet  the  required  conditions  well,  since  an 
increase  in  the  load  is  accompanied  by  an  increase  in  the 
strength  of  the  field  which  is  just  what  is  required  for  sparkless 
commutation.  The  Manchester  sub-station  synchronous  sets 
have  been  found  capable  of  successfully  taking  momentary  loads 
up  to  fifty  per  cent  in  excess  of  their  normal  full  load  capacity, 
Lhoifjh  the  nominal  overload  capacity  is  twenty-five  per  cent. 

(3)  The  number  of  stations  for  supplying  a  given  number 
of  cars  should  be  kept  as  few  as  possible. 

Where  there  are  a  number  of  cross  routes  it  is,  of  course,  much 
easier  to  supply  a  large  number  of  cars  from  one  station  without 
excessive  drop  in  the  rails  or  excessive  outlay  in  mains  than  in 
the  case  of  a  single  long  route.  Even  in  the  case  of  a  single 
long  route,  however,  the  area  of  supply  can  be  extended  by 
means  of  additional  positive  and  negative  feeders  and  boosters, 
and  in  some  cases  these  will  be  preferable  to  installing  a 
separate  sub-station  towards  the  end  of  the  line. 

This,  of  course,  is  considering  the  matter  entirely  from  a 
traction  point  of  view.  The  Manchester  sub-stations  had  to  be 
arranged  to  suit  lighting  requirements  as  well  as  traction. 

(4)  The  use  of  batteries,  preferably  with  reversible  boosters. 

A.  At  the  power  house  in  the  case  of  a  direct-current 
station  supplying  a  small  number  of  cars. 

B.  At  the  sub-stations  in  the  case  of  an  extensive  system 
supplying  a  large  number  of  cars. 

As  a  rule,  however,  it  is  only  in  cases  where  reliability  is 
the  governing  condition  that  the  cost  of  providing  batteries  of 
the  necessary  sizes  at  the  sub-stations  is  justified. 


TRADE  CATALOGUES. 


The  Industrial  Engineering  Company,  Hyde,  Cheshire,  have 
just  issued  illustrated  lists  describing  their  "  Simplex  "  gas 
producer,  for  which  various  classes  of  fuels  may  bo  used, 
including  sawdust,  cheap  bituminous  coal,  coke,  peat,  anthra- 
cite, etc.;  and  a  new  type  of  variable-speed  gear  for  machine- 
tool  driving  known  as  the  "  Orlrev  "  gear. 


Messrs.  Giepel  and  Lange  Limited,  Vulcan  Works,  St. 
Thomas  Street,  London,  E.C.,  have  sent  us  a  copy  of  their  new 
catalogue  of  Ward-Leonard  rheostats,  motor  starters,  and 
circuit  breakers,  for  which  they  are  the  sole  agents. 


We  have  received  from  Messrs.  Vickers,  Sons,  and  Maxim 
Limited,  Sheffield,  a  copy  of  section  1  of  a  new  catalogue  and 
price  list  of  Vickers  direct-current  protected  and  enclosed 
ventilated  constant  speed  motors. 
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Second  Stage  Magnetism  and  Electricity."  By  R.  Wallace 
Stewart,  D.Sc.  (Loud.).  Second  edition  (re-written 
and  enlarged).  London :  W.  B.  Clive,  University 
Tutorial  Press  Limited,  157,  Drury  Lane,  W.C. 

The  works  of  this  author  are  already  received  with  such 
esteem  by  the  scientific  world  that  any  reference  regarding 
the  quality  of  the  hook  before  us  is  quite  unnecessary. 
Suffice  it  to  state  that  the  present  work  is  intended  foi- 
st udents  and  candidates  preparing  for  the  Second  Stage 
Examinations  of  the  Board  of  Education.  The  exigencies 
of  the  case  have  needed  a  revision  of  the  first  edition  of 
the  work,  and  the  opportunity  has  been  taken  to  give 
some  additional  matter  in  order  to  bring  it  more  into 
conformity  with  the  Syllabus.  As  the  tendency  of  the 
Education  Department  is  to  make  the  teachings  trend  to 
the  practical  side  in  the  many  branches  of  the  subject  of 
Physics,  we  are  glad  to  see  the  amount  of  attention  paid 
to  the  principles  underlying  the  construction  and  use  of 
instruments  for  quantitative  purposes,  for  a  considerable 
knowledge  of  a  subject  in  theory  without  any  idea  of  its 
practical  application  avails  little  in  this  time  of  progress. 
There  are  a  large  number  of  worked  examples  and  exercises 
given  which  will  enable  a  student  to  ascertain  for  himself 
what  progress  he  has  made,  and  we  prophesy  that  a  digest 
of  the  book  will  give  him  no  anxiety  as  to  his  examination 
result. 


"  Practical  Electric  Light  Fitting."  By  F.  C.  Allsop. 
Sixth  edition  (revised  and  enlarged).  London  : 
Whittaker  and  Co.,  2,  White  Hart  Street,  Paternoster 
Square. 

As  a  practical  handbook,  written  originally  as  a  series  of 
articles  in  a  weekly  journal,  and  dealing  with  the  wiring 
and  fitting-up  of  buildings  for  electric  lighting,  the  wire- 
man  and  fitter  will  find  it  eminently  suited  to  his  purpose. 
That  there  is  a  large  demand  for  such  a  work  is  evident 
by  the  appearance  of  the  sixth  edition,  which  is  an  enlarge- 
ment of  a  revised  fifth  edition.  No  attempt  has  been 
made  to  treat  any  of  the  matter  mathematically,  and  herein 
lies  its  popularity,  for  no  one  knows  better  than  the 
practical  man  the  difficulty  of  introducing  theory  without 
detracting  from  the  merits  of  a  practical  work.  Generally, 
this  edition  follows  the  lines  of  its  predecessors,  the  early 
chapters  describing  briefly  what  are  the  elements  being 
dealt  with.  The  systems  of  supply  commonly  approved  of 
by  central  supply  stations,  and  descriptions  of  the  various 
accessories  or  fittings  manufactured  and  approved  of  by 
fire  offices  and  electricity  supply  departments,  types  of 
incandescent  and  arc  lamps,  different  varieties  of  orna- 
mental fittings,  heating  and  cooking  appliances,  come  in 
for  their  share  of  attention.  The  methods  of  jointing 
cables,  moulded  casing,  how  to  make  joints  in  casing  to 
avoid  cables  crossing  each  other,  and  the  systems  of 
blanching  circuits  from  mains  to  lamps  are  fully  considered. 
We  are  glad  to  note  that  some  space  is  devoted  to  conduit 
wiring,  and  as  this  is  a  system  which  is  rapidly  replacing 
the  older-fashioned  woodwork,  we  think  it  could  be  enlarged 
upon  with  advantage.  The  chapters  on  the  erection  of 
fittings,  some  points  about  meters,  wiring  rules,  and  a 
chapter  on  private  electric  light  installations,  with  engines, 
dynamos,  and  accumulators,  concludes  a  handbook  which 
the  practical  workman  can  ill  afford  to  be  without. 


"  Locomotive  Injectors."  By  The  Inspector.  London  :  The 
Locomotive  Publishing  Company  Limited,  3,  Amen 
Corner,  E.C. 

This  handbook  meets  a  long-felt  want,  and  gives  just  that 
information  which  a  locomotive  driver  and  engine  attendant 
should  know.  The  theory  of  the  action  of  the  injector  is 
clearly  stated,  and  the  constructions  of  many  of  the  modern 


types  is  given,  along  with  details  of  one-movement  injectors, 
re-starters,  compound  and  exhaust  steam  injectors.  Some 
historical  notes  and  useful  hints  on  management  and  repairs 
are  included,  and  the  diagrams  and  illustrations  are  par- 
ticularly well  reproduced. 


New  Publications. 
The,  Canadian  Machine  Shop. — This  is  a  new  monthly 
magazine,  issued  as  a  companion  journal  to  the  Canadian 
Engineer,  and  devoted  . to  machine-shop  practice,  mechanical 
engineering,  foundry  work,  draughting,  and  pattern  making. 
The  first  two  numbers  contain  many  articles  giving  useful 
information  and  hints  to  the  worker  at  the  lathe  and  general 
mechanic. 

The  Labour  Record  and  Review. — We  have  received  a 
copy  of  the  first  number  of  this  monthly  journal,  the  aim 
of  which  is  to  give  additional  news  to  that  which  is  already 
given  by  the  newspapers  and  others  journals  of  the  progress 
of  labour  at  home  and  abroad.  The  number  before  us 
contains  many  interesting  articles  of  a  chatty  nature, 
chiefly  connected  with  the  labour  movement,  which,  we 
are  sure,  will  be  much  appreciated  in  the  homes  of  the 
workers.  The  most  prominent  feature  of  this  number  is 
some  opinions  by  leading  labour  men  on  "  What  do  I  con- 
sider the  most  pressing  Reform  of  the  Day?"  The  price 
is  one  penny. 


Books  Received. 
"  British  Standard  Specification  for  Structural  Steel  for 
Marine  Boilers.    London  :  Crosby  Lockwood  and  Son, 
7,  Stationers'  Hall  Court,  E.C. 

"  Transactions  of  the  American  Society  of  Mechanical 
Engineers."    Vol.  XXV.  (1904). 

"  Official  Gazette  of  the  United  States  Patent  Office."  No. 
1,  Vol.  115.  Published  by  authority  of  Congress, 
Washington. 

"  Directory  of  Ship  Owners,  Ship  Builders,  and  Marine 
Engineers"  (1905).  London:  The  Directory  Pub- 
lishing Company  Limited,  3,  Ludgate  Circus  Buildings, 
E.C. 

"  The  Board  of  Trade  Journal."  No.  433,  Vol.  XLVIII. 
Edited  by  the  Commercial  Department  of  the  Board 
of  Trade.    Price  Id.  weekly. 

"  Engineering  Standard  Committee.  Report  on  British 
Standard  Specifications  and  Sections  of  Flat-bottomed 
Railway  Rails.  London  :  Crosby  Lockwood  and  Son. 
Price  10s.  6d. 

"  The  Engineering  Press  Monthly  Index  Review."  December, 
1904.  Price  2s.  London :  The  Technical  Press 
Association,  W.C. 


TRADE  NOTES. 


Missus.  E.  Reader  and  Sons  Limited,  Phoenix  Works, 
Nottingham,  are  manufacturers  of  high-class  compound  Corliss 
condensing  and  non-condensing  steam  engines,  high-speed 
horizontal  and  vertical  engines,  winding  gears,  compressors,  and 
the  like.    The  London  representative  is  Mr.  H.  Courteen. 

Messrs.  the  Hucknall  Torkard  Colliery  Company 
Limited,  near  Nottingham,  have  just  placed  an  order  with 
P.  J.  Mitchell,  engineer,  52,  Queen  Victoria  Street,  London, 
E.C,  for  a  130  k.w.  volt  ampere  turbo-generating  plant  for  use 
in  connection  with  Professor  Rateau's  patent  exhaust  utilisation 
system ;  the  accumulating  mass  in  this  case  being  formed  of 
old  rails  enclosed  in  a  boiler  shell.  This  plant  will  be  the  first 
of  its  kind  to  be  laid  down  in  a  British  colliery. 

Messrs.  Baxendale  and  Company,  Miller  Street  Works, 
Manchester,  send  sample  of  new  patent  "  Thikflex  "  cord  grip 
lamp  holder  for  incandescent  electric  lamps.  This  has  several 
advantages  over  other  forms;  the  parts  are  fewer,  the  terminals 
are  loose,  being  held  in  position  by  separate  china  piece,  and 
the  cord  grip  is  strong  and  substantial.  These  are  particularly 
adapted  for  factories,  workshops,  and  mills. 
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LAUNCHES  AND  TRIAL  TRIPS. 


Euston.— Messrs.  E.  Craggs  and  Sons  Limited  have  launched 
from  their  Tees  dockyard,  Middlesbrough,  a  steel  cargo  steamer 
340  ft,  long,  47  ft,  beam,  by  27  ft.  3  in.  depth  moulded.  The 
machinery  will  be  fitted  by  Messrs.  Blair  and  Company  Limited, 
of  Stockton,  and  -will  have  cylinders  25  in.,  41  in.,  and  67  in., 
by  45  in.  stroke,  steam  being  supplied  by  two  large  single-ended 
boilers  working  at  1801b.  pressure  to  the  square  inch.  The 
vessel  has  been  designed  to  afford  a  very  large  cubic  capacity, 
the  total  exceeding  8,000  measurement  tons,  excluding  bunkers, 
and  is  expected  to  lift  over  6,100  tons  deadweight  on  a  moderate 
draught,  She  is  being  built  to  the  order  of  Messrs.  Webster  and 
Barraclough,  of  West  Hartlepool,  and  on  leaving  the  ways  was 
named  Euston. 

Tabor. — On  March  10th  a  large  steel  screw  steamer  was 
launched  from  the  shipbuilding  yard  of  Messrs.  J ohn  Priestman 
and  Company,  Southwiek.  The  vessel  has  been  built  to  the 
order  of  Mr.  W.  Wilhelmsen,  Tonsberg,  and  is  of  the  following 
dimensions:  Length,  359ft.;  breadth,  50ft.  10m.;  depth 
moulded,  26  ft.  She  is  built  to  Lloyd's  highest  class,  three- 
deck  rule,  with  only  one  deck  laid,  and  has  full  poop,  long 
bridge  amidships,  and  top-gallant  forecastle.  A  cellular  double 
bottom  is  fitted,  extending  forward  and  aft,  also  after-peak  tank 
for  water  ballast,  and  the  holds  are  sub-divided  by  six  water- 
tight bulkheads.  A  multitubular  donkey  boiler  placed  in  the 
easing  will  supply  ample  steam  to  the  deck  machinery,  which 
includes  steam  steering  gear  and  powerful  steam  windlass.  The 
engines  and  boilers  will  be  supplied  and  fitted  by  the  North- 
Eastern  Marine  Engineering  Company  Limited,  Sunderland, 
and  consist  of  a  set  of  triple-expansion  engines,  with  cylinders 
24-Hn.,  40Jin.,  and  67  in.  diameter,  and  stroke  of  45  in.  Two 
large  boilers  will  supply  steam  at  a  pressure  of  180  lb.  per 
square  inch.    The  vessel  was  named  Tabor. 

Inverclyde. — Messrs.  Charles  Connell  and  Company  Ltd., 
Scotstoun,  launched,  on  March  11th,  a  steel  screw  steamer  for 
Messrs.  Boyden  and  Wilson,  Liverpool.  The  dimensions  of  the 
vessel  are:  Length,  377  ft.;  breadth,  49  ft.  6  in.;  depth, 
28  ft.  9  in.;  with  a  gross  tonnage  of  about  4,200  tons.  She  has 
been  built  to  Lloyd's  highest  class,  three-deck  rule,  with 
cellular  double  bottom  right  fore  and  aft,  and  is  fully  equipped 
with  all  the  most  modern  appliances  for  safety  and  efficient 
working.  The  engines  and  boilers  are  being  fitted  by  Messrs. 
Dur.smuir  and  Jackson  Limited,  Govan.  The  vessel  was  named 
Inverclyde. 

Onward. — Messrs.  William  Denny  and  Brothers,  Bum- 
barton,  launched  the  first  of  two  new  turbine-propelled  steamers, 
the  Onward,  on  March  11th ,  built  to  the  order  of  the  South- 
Eastern  and  Chatham  Railway  Company.  The  new  vessels  are 
generally  similar  to  the  Queen,  but  in  minor  details  a  number 
of  improvements  have  been  made.  The  Onward,  like  her  sister 
ship  the  Invicta,  now  nearing  the  launching  stage,  is  310  ft. 
long,  with  a  moulded  breadth  of  40  ft,,  and  a  depth  of  24  ft.  6  in. 
to  the  awning  deck,  which  extends  from  stem  to  stern.  The 
appliances  for  working  the  vessel  are  exceptionally  powerful 
and  consist  of  a  large  windlass  and  capstan  forward,  a  warping, 
capstan  aft,  and  two  warping  capstans,  one  at  each  hatchway. 
Xhfc  rudder,  which  is  of  large  area,  is  of  the  balanced  form 
specially  designed  by  the  builders  for  their  turbine  vessels,  and 
is  worked  by  a  steam  tiller,  controlled  on  the  flying  bridge  by 
means  of  a  telemotor.  For  convenience  in  canting  and  backing 
the  vessel  is  fitted  with  a  large  bow  rudder,  worked  by  steam 
steering  gear  controlled  by  a  wheel  on  the  flying  bridge.  The 
propelling  machinery  consists  of  three  turbines,  each  driving  a 
separate  shaft  and  propeller.  The  turbines  are  being  con- 
structed by  the  Parsonp  Marine  Steam  Turbine  Company, 
Wallsend-on-Tyne.  The  rest  of  the  machinery,  including  the 
boilers,  is  being  supplied  by  Messrs.  Denny  and  Company, 
Dumbarton,  who  will  fit  the  whole  installation  on  board. 

Lady  Eileen — Messrs.  Russell  and  Co.,  Port-Glasgow, 
launched,  on  March  13th,  a  steel  twin-screw  steamer,  built  by 
them  to  the  order  of  the  Inter-Provincial  Navigation  Co.  Ltd., 
Canada.  The  vessel  has  been  built  to  Lloyd's  highest  class 
for  coasting,  and  is  fitted  for  passenger  and  mail  service  in 
Chaleur  Bay,  Canada,  to  run  between  Campbelltown  and  Gaspe. 
The  machinery  will  be  provided  by  Messrs.  M'Kie  and  Baxter, 
Govan.  The  dimensions  of  the  vessel  are:  Length,  168ft.; 
breadth,  31  ft. ;  depth  moulded,  lift.  6  in.  The  vessel  was 
named  Lady  Eileen. 

Glenstrae. — Another  vessel,  named  the  Glenstrae,  has  been 
added  to  the  fleet  of  the  well-known  Glen  Line,  of  which 
Messrs.  McGregor,  Gow,  and  Company  are  the  managers.  The 
vessel  has  been  built  at  Hebbura  by  Messrs.  R.  and  W. 
Hawthorn,  Leslie,  and  Company,  and  was  taken  to  sea  for  her 
steaming  trial  on  the  11th  inst.  Although  the  weather  was 
not  of  the  best  description,  the  vessel  proved  herself  thoroughly 
satisfactory  in  all  respects,  and  with  the  engine  working 
smoothly,  proceeded  to  Middlesbrough  to  load  her  first  cargo. 


The  dimensions  of  the  vessel  are  400  ft.,  by  49  ft.,  by  31ft., 
and  she  has  been  built  under  the  survey  of  the  British  Corpora- 
tion to  their  highest  class.  She  has  a  poop,  bridge,  and  a  fore- 
castle. The  Wallsend  Slipway  and  Engineering  Company  are 
the  builders  of  the  machinery,  which  consists  of  triple-expansion 
engines,  with  cylinders  28  in.,  46  in.,  and  75  in.,  by  48  in. 
stroke,  the  steam  being  supplied  by  four  large  boilers,  working 
at  180  lb.  pressure. 


NAVAL  NOTES. 

H.M.S  Commonwealth,  the  Fairfield  battleship  of  the 
King  Edward  VII.  class,  which  was  launched  in  May,  1903, 
left  the  buildersi'  yard  on  the  7th  inst.  in  charge  of  a  navigating 
paity.  On  reaching  the  Tail  of  the  Bank  she  was  joined  by  the 
main  body  of  the  navigating  party.  On  the  8th,  after  adjusting 
c  ompasses,  she  began  her  24-hours'  completion  trials,  and  then 
proceeded  to  Portsmouth.  She  will  be  put  in  commission  in 
the  course  of  the  month.  When  she  left  Fairfield  she  was 
absolutely  completed,  with  the  exception  of  some  stores  which 
had  to  be  taken  on  at  Greenock.  With  the  departure  of  the 
Commonwealth,  the  only  vessels  remaining  in  the  fitting-out 
basin  at  Fairfield  are  the  two  scouts  Forward  and  Foresight. 

Boyne. — The  value  of  the  torpedo-boat  destroyer  as  a  fight- 
ing unit  is  being  more  and  more  recognised  by  sea  powers,  and 
the  fact  that  18  of  these  vessels  are  provided  for  in  the  recent 
naval  estimates  gees  to  show  that  the  special  attention  of  our 
Government  is  being  directed  to  this  branch  of  naval  efficiency. 
Out  of  the  last  batch  of  15  destroyers  placed  by  the  British 
Admiralty  the  Tyne  received  a  good  share,  and  these  are  now 
approaching  completion.  Messrs.  Hawthorn,  Leslie,  and  Com- 
pany, who  received  orders  for  three,  have,  however,  achieved 
the  distinction  of  being  the  first  of  the  builders  to  have  a  full- 
speed  steam  sea  trial.  They  had  the  Boyne  at  sea  on  March 
3rd.  The  trial,  though  only  a  preliminary  one,  was  in  every 
way  satisfactory.  The  speed  designed  for  and  guaranteed  is 
25j  knots,  and  this  was  attained  and  exceeded  during  the 
progressive  trials  on  the  measured  mile  off  the  Tyne.  This 
destroyer  is  of  the  same  type  as  the  Derwent,  which  gained 
high  praise  from  experts  for  her  performances  in  heavy  weather 
during  the  last  manoeuvres.  The  Boyne  is  224  ft.  long  and 
23  ft.  6  in.  broad.  The  machinery  and  boilers  have  been  con- 
structed at  Messrs.  Hawthorn-Leslie's  engineering  department 
at  St.  Peters.  The  former  is  of  the  triple-expansion  type,  and 
the  latter  are  water-tube,  of  the  Yarrow  type,  capable  of 
developing  7,000  indicated  horse  power. 

Devonshire- — The  Devonshire,  cruiser,  in  her  30  hours' 
trial  at  one-fifth  power  attained  an  average  speed  of  13  07  knots; 
the  steam  pressure  in  boilers  was  159  1b.  per  square  inch; 
vacuum,  25  2  starboard,  23  8  port;  revolutions,  38'8  starboard, 
83'4  port ;  water  consumption  at  main  engine  per  indicated  horse 
power,  16  95  in. ;  for  all  purposes  21  "4 In.;  coal  consumption, 
about  21b.  per  indicated  horse  power  per  hour;  indicated  horse 
power,  4,533. 

A  Cherbourg  telegram  in  the  Matin  states  that  comparative 
trials  of  the  submersible  Aigrette  and  the  submarine  Z,  which 
terminated  lately,  have  given  absolutely  conclusive  results 
and  have  demonstrated  the  incontestable  superiority  of  the 
submersible  over  the  submarine  boat.  The  Commission  of 
Inquiry  is  of  opinion  that  the  latter  types  of  boat  must  be 
abandoned,  and  it  is  probable  that  no  more  will  be  built. 


NOTICES    OF    MEETINGS,  &c. 


Institution  of  Civil  Engineers. — March  24th,  Students'  meeting. 
Papers  to  be  read  :  "  The  Wanki  to  Victoria  Falls  Section,  Victoria 
Falls  Railway,"  by  C.  T.  Gardner;  "Design  of  a  Double-line  Plate 
Girder  ttaihvay  Bridge,"  by  H.  S.  Coppock. 

Manchester  Association  ok  Engineers. — March  "25th,  paper  on 
"  Power  Gas  Plants,"  by  Mr-  T.  Rigby. 

Institute  of  Marine  Engineers. — March  27th,  paper  and  report  by 
Mr.  D.  Hulme  on  the  work  of  the  Standardization  Committees. 

Institute  of  Electrical  Engineers. — Manchester  section  :  March 
28th,  paper  by  Mr.  M.  B.  Mountain,  "  Use  of  Electrical  Energy  in 
Mines  and  Collieries." 

Bradford  Engineering  Society.— March  29th,  paper  on  "  Appliances 
for  the  Extraction  of  Grease  from  Sewage,"  by  Mr.  Jos.  Garfield, 
A.M  I.C.E. 

Leeds  Association  of  Engineers. — March  30th,  paper  on  ''The 
Substitution  of  a  Producer  Gas-driven  Plant  for  a  Steam-driven  Plant 
in  Main  Driving,"  by  Mr.  F.  G.  Heseldin. 

Birmingham  Association  of  Mechanical  Engineers. — April  1st, 
monthly  meeting  aud  paper. 

Glasoow  Technical  College  Scientific  Society.— April  1st, 
annual  general  meeting. 
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CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer"  359,  Strand,  London,  WC.  They 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer.  » 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


ELECTRIC   LIFTING  MACHINERY. 

To  the  Editor  of  "The  Practical  Engineer." 

Sir. — In  the  abstract  published  in  your  issue  of  to-day  of 
my  paper  on  "  Electric  Lifting  Machinery,"  read  before  the 
Birmingham  and  District  Electric  Club  on  March  11th, 
two  errors  are  made  in  your  quotation  of  my  figures  which 
I  shall  be  glad  if  you  will  kindly  correct  in  your  next  issue. 

In  reference  to  brakes  you  quote  me  as  follows:  "In  a  well- 
designed  crane  fully  25  per  cent  of  the  work  represented  by  the 
load  descending  under  brake  control  is  converted  into  heat." 
The  25  per  cent  should  be  75  per  cent.  And  in  your  quotation 
of  the  figures  I  gave  concerning  the  recorded  efficiencies  of 
electric  lifting  machinery  you  give — "  63  per  cent  for  a  50-ton 
travelling  crane  with  a  load  of  300  tons."  The  300  tons  should 
be  30  tons. — Yours  truly, 

Edward  C.  R.  Marks. 
13,  Temple  Street,  Birmingham,  March  17th,  1905. 

INEFFICIENT  CONSULTING  ENGINEERS. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — The  letter  of  "  Straight  Line  "  in  your  issue  of  the  17th  is 
to  the  point,  and  the  two  important  fact's  that  he  suggests  young 
consulting  engineers  seem  to  ignore  have  long  been  appreciated 
by  contractors  as  those  upon  which  the  young  consultant 
requires  considerable  instruction. 

If  contractors  would  be  more  careful  and  hesitating  in 
tendering  upon  the  specifications  that  are  sent  them  the  remedy 
would  be  in  their  own  hands,  and  surely  there  could  be  some 
common  agreement  arrived  at  in  the  trade  as  to  what  they 
would  comply  with  in  the  way  of  reasonable  demands  and  what 
they  would  reject. 

The  young  men  practising  in  some  cities  to-day  take  upon 
themselves  airs  and  extort  conditions  such  as  the  more  experi- 
enced practitioner  would  scorn  to  adopt,  and  if  contractors, there- 
fore, would  simply  decline  to  tender  upon  specifications  having 
onerous  conditions  attached  to  them,  from  irresponsible  young 
men  or  inexperienced  and  inefficient  consulting  engineers,  there 
would  soon  be  an  end  to  the  trouble,  as  local  bodies  and  firms 
would  refuse  to  engage  those  against  whose  specifications  con- 
tractors protested. — Yours,  etc., 

Managing  Partner. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
(jitcry,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


1892  Lloyd's  Insurance  Company.— Can  any  reader  inform  me 
how  to  apply  for  a  situation  as  inspector  under  Lloyd's  Insurance 
Company  ?    Also  what  are  the  qualifications  required  ? — D.  H.  D. 

Answer. — You  must  write  to  Lloyd's  and  ask  them  if  they  will 
lie  good  enough  to  supply  you  with  an  application  form,  on  which 
you  will  have  to  fill  in  your  experience,  etc.  This  will  be  a  guide 
for  you  as  to  the  qualifications  required.  The  experience  required 
also  depends  upon  which  surveyorship  you  are  desirous  of 
obtaining — that  is,  whether  over  the  shipbuilding  or  engineering 
departments.  For  the  former  you  will  be  required  to  have  served 
a  full  apprenticeship  with  some  shipbuilding  firm,  and  to  have  a 
thorough  practical  and  theoretical  knowledge  of  the  subject.  If 
for  the  engineering  department,  you  will  have  to  have  served  your 
apprenticeship  at  some  marine  engineering  firm,  and  probably  to 
have  sailed  some  time  as  chief  engineer  of  a  steamer,  and  to  be  in 
possession  of  a  first  class  Board  of  Trade  certificate. 


1896.  Road  LOCO.— Will  some  reader  kindly  let  me  know  what  power 
a  compound  non-condensing  engine  of  the  following  dimensions 
will  develop :  High-pressure  cylinder,  5|  in.  bore  ;  low-pressure 
cylinder,  8} in.  bore;  stroke,  12 in.  ;  pressure,  1501b.  ;  speed,  150 
per  minute  ;  cut-off,  two-thirds  of  stroke  1. — J.  D. 

Answer. — Find  mean  effective  pressure  referred  to  L.P.  cylinder. 
First  find  number  of  expansions  which 

_   volume  of  L.P.  cylinder   5674     _  „.g 

volume  of  H.P.  cylinder  x  cut  off  in  H.P.  _  2^65^1  ~~  1 
number  of  expansions  in  whole  system.    (Area  of  L.P.  cylinder  = 
5674  square  inches.   Area  of  H.P  cylinder  =  2L65  square  inches.) 
The  reciprocal  of  b-9  is  equal  to  cut-off  in  whole  of  system — 
i.e.,  Jt,.  Then 

M.E.P.  =  165  x  -59  -  17  x  '85  =  68'29  lb., 
when  '59  =  coefficient  taken  from  table  for  T\7  cut-off, 

1 7  lb.  =  back  pressure  for  non-condensing  engine, 
'85  =  diagram  factor, 

Then         H.P.  =  P  L  A  N  =  68  29  x  2  x  5674  x  150  = 
33000  33000 

W.  H.  D. 

1898.  Heating  by  Steam.  — Can  any  reader  say  which  of  the  two 
following  methods  works  out  with  the  greatest  economy  practically  : 
(1)  In  heating  a  shed  to  about  60deg.  Fah.  or  65  deg.  Fah.,  to  do 
so  with  steam  at  160  lb.  pressure,  or  (2)  to  put  a  reducing  valve 
for  1201b.  on  the  main  piping,  and  use  a  greater  volume  of 
steam  ?— T.  B.  L. 

1899.  Position  of  Engineer  in  the  Navy.— Could  any  of  your 

readers  kindly  inform  me  how  I  could  join  the  Royal  Navy — if 
possible  for  a  second  engineer,  or  if  I  can  only  rise  from  an 
artificer  ?  I  have  served  my  apprenticeship  in  fitting,  etc.,  and 
have  attended  the  technical  school  classes  on  mechanical  engineer- 
ing—ordinary and  senior  grade.  Would  it  be  possible  to  obtain 
any  old  examination  papers  to  get  an  idea  of  what  is  required  ? — 
One  who  is  Anxious  to  Know. 


MISCELLANEA. 


The  Midland  Railway  Company's  New  Engineer. — Mr. 
W.  B.  Worthington,  engineer  of  the  Lancashire  and  Yorkshire 
Railway,  has  accepted  the  post  of  engineer-in-ehief  of  the 
Midland  Railway,  in  succession  to  the  late  Mr.  J.  Allen 
McDonald. 

Side  Slip. — The  resolve  of  the  Cyclists'  Touring  Club  to 
devote  the  sum  of  J2400  to  the  purpose  of  discovering  a  remedy 
for  side  slip  on  bicycles  is  seemingly  appreciated  by  inventors 
many  of  whom  have  entered  their  devices.  Entries  close  on  the 
31st  instant;  forms  of  entry  may  be  obtained  of  the  secretary, 
47,  Victoria  Street,  Westminster, 'S.W. 

Directness  of  exhaust  steam  connections,  especially  where 
high  vacua  are  desired,  is  generally  provided  for  in  power  station 
design,  but  the  relative  effect  of  interposed  valves  is  often 
greater  than  supposed.  Iri  a  recent  test  at  the  Battersea  electric 
central  station  it  was  found  that  of  a  drop  of  vacuum  from 
engine  exhaust  to  condenser  of  1J  in.  of  mercury,  0'8in.  was 
due  to  a  non-return  valve. 

Gas  engine  power  and  single-phase  traction  are  combined 
in  an  electric  railway  system  being  built  to  operate  between 
Warren,  Pa.,  and  Jamestown,  N.Y.  The  power  station  is  being 
equipped  with  two  500  H.P.  gas  engines,  of  horizontal  single- 
crank  double-acting  type,  directly  connected  to  two  single-phase 
alternators  supplying  high  voltage  current  for  direct  trans- 
mission— without  raising  transformers.  A  55  H.P.  gas  engine 
is  also  provided  for  the  exciter  and  the  air  compressor. 

Motor  Show  at  the  Agricultural  Hall. — Although  the 
Automobile  Exhibition  now  being  held  this  week  at  the 
Agricultural  Hall,  Islington,  London,  under  the  organisation  of 
Mr.  Cordingley  appears  a  thoroughly  representative  show,  there 
are  several  manufacturers'  names  not  in  evidence,  such  as 
Jarrott,  Letts,  Thornycroft,  and  Daimler,  which  seem  to  need 
explanation.  Besides  good  examples  of  the  modern  motor  car 
there  are  several  novelties  of  which  we  hope  to  give  particulars 
in  our  next  issue. 

A  Substitute  for  Flashlight  Photography. — The  negative 
of  a  photograph  of  the  annual  banquet  of  the  American 
Institute  of  Electrical  Engineers  at  the  Waldorf-Astoria  Hotel. 
New  York.,  was  taken  by  the  aid  of  Cooper-Hewitt  mercury 
vapour  light,  with  an  exposure  of  20  seconds  and  No.  32  stop. 
Twenty-tube  lamps  were  employed,  at  a  height  of  about  20  ft. 
from  the  floor,  and  at  an  average  distance  of  7  ft.  apart.  Some 
of  the  lamps  were  40  ft.  in  height.  Eighteen  of  the  lamps  were 
disposed  horizontally,  and  two  wern  vertical  to  the  speaker's 
chair. 
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ENGINE  KNOCKING  AND  STEAM  SEPARATORS. 

Most  engineers  have  suffered  from  the  difficulties  connected 
with  the  knocking  of  engines,  and  have  experiences  of 
their  own  as  to  the  remedies  that  have  been  introduced 
for  obviating  such ;  consequently  a  wide  difference  of 
opinion  exists  as  to  the  causes  that  have  first  to  be  looked 
for  in  connection  with  the  peculiar  trouble  that  may  arise 
upon  any  particular  installation. 

While  there  is  a  concensus  of  opinion  as  to  the  difficulties 
that  may  be  undoubtedly  expected  in  connection  with  the 
want  of  clearance  areas  in  the  cylinder,  and  the  irregularity 
of  compression  at  the  ends  of  the  stroke,  there  is  not 
so  common  an  agreement  concerning  a  defect  that  ii 
responsible  for  a  very  large  number  of  the  cases  of  engine 
knocking  that  constantly  occur. 

The  water  and  moisture  that  is  carried  with  the  steam 
along  the  main  and  delivered  into  the  cylinder  causes  such 
a  bar  and  resistance  to  the  movement  of  the  pistons  or 
the  closing  of  the  valves  on  some  engines  that  the  noise 
resulting  therefrom  is  as  metallic  in  its  character  as  would 
result  from  a  loose  joint,  or  the  positive  contact  of  one 
metal  surface  with  another.  With  this  metallic-like 
demonstration  from  the  engine,  the  attendant  is  thrown 
off  his  guard,  and  the  trouble  is  thus  frequently  looked 
for  in  joints  and  in  fittings  rather  than  in  the  open  steam 
pipes,  while  the  remedy  is  commonly  associated  with  the 
necessity  for  an  adjustment  of  wearing  parts,  rather  than 
being  limited  to  the  installation  of  a  good  water  separator. 

It  cannot  be  too  clearly  appreciated  that  there  is  a  vast 
difference  between  installing  a  steam  trap  and  a  steam 
separator,  as  in  the  one  case  the  water  collects  at  a  pocketed 
portion  of  the  steam  main  or  pipe,  while  in  the  other  the 
steam  as  a  whole  is  uniformly  acted  upon;  hence  the 
judgment  necessary  in  determining  the  best  position  at 
which  the  steam  trap  shall  be  placed,  and  the  comparative 
indifference  to  the  position  in  which  a  steam  separator  may 
be  installed  in  the  line  of  pipes. 

Some  steam  separators,  while  serving  as  interrupters  to 
a  plain  through  way  or  direct  course  of  steam  in  the  pipe, 
are  absolutely  useless  for  arresting  the  moisture  with  which 
the  steam  may  be  charged,  inasmuch  as  a  large  portion  of 
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the  steam,  in  passing  through  the  tortuous  passages  of 
the  separating  device,  never  conies  in  contact  with  the 
arresting  surfaces,  but  glides  in  a  hhn-like  manner  over 
the  outer  particles  of  steam  which  alone  travel  along  the 
surfaces  that  are  supposed  to  form  lodgment  for  all  the 
moisture  contained  in  and  journeying  with  the  steam. 

Steam  separators,  when  efficient,  will  frequently  remove 
knocks  from  engines  that  adjustment  in  joints  and 
connections  would  be  useless  to  effect,  and  marine  and 
station,  engineers  particularly  would  do  well,  before  dis- 
mantling and  disconnecting  their  engines,  to  test  the 
condition  of  the  steam  passing  through  the  mains,  with 
a  view  to  the  adoption  of  a  device  that  will  not  only 
remove  the  inconvenient  and  audible  trouble,  but  will,  by 
preventing  the  moisture,  secure  efficiency  in  other  directions 
from  steam  when  it  is  not  over-charged  with  water  or 
condensed  in  its  course. 

Messrs.  Vickers,  Sons,  and  Maxim  Limited  are  the 
latest  firm  to  inaugurate  a  scheme  for  the  encouragement 
of  their  apprentices  taking  up  technical  education.  At  a 
meeting  of  the  Barrow  Education  Committee  on  March 
21st  they  submitted  a  scheme  by  which  in  future  all 
apprentices  in  the  engineering  and  ordnance  departments 
will  have  to  pass  examinations  in  algebra,  geometry,  read- 
ing, writing,  and  arithmetic.  Apprentices  are  to  be 
advised  to  attend  the  Technical  School,  and  any  successes 
gained  will  entitle  the  apprentice  to  an  increased  wage 
and  a  later  hour  for  starting  work  in  the  mornings.  Pro- 
motion to  the  drawing  office  is  contingent  upon  attendance 
at  the  Technical  School's  special  classes.  The  firm  have 
over  700  apprentices,  of  whom  only  about  half  now  attend 
the  Technical  School. 


Radio-activity  :  A  New  Radiation  Discovered. — -In  the 
second  lecture  of  his  course  on  the  "  Electrical  Properties 
of  Radio-active  Substances,"  delivered  at  the  Royal  Insti- 
tution on  the  18th  inst.,  Professor  J.  J.  Thomson  discussed 
the  different  kinds  of  radiation  given  out  by  Radio-active 
bodies.  Four  kinds  of  such  rays  had,  he  said,  been  dis- 
tinguished, of  which  three,  the  a,  /3,  and  y  rays,  had  been 
known  for  some  time,  while  the  fourth,  to  which  no  name 
had  yet  been  given,  but  which  on  the  same  principle 
might  be  called  8  rays,  had  been  detected  only  recently. 
This  newest  kind  was  distinguished  by  want  of  penetrat- 
ing power,  for  they  could  only  get  through  a  few  milli- 
metres of  air  at  ordinary  pressures,  whereas  the  y  rays, 
which  were  unaffected  by  the  strongest  magnetic  and 
electric  fields,  and  were  exactly  analogous  to  the  Rontgen 
rays,  could  pass  through  six  inches  of  solid  lead.  Con- 
sidering the  fS  rays,  Professor  Thomson  explained  that  they 
consisted  of  negatively  electrified  particles  moving  at  a 
speed  comparable  with  that  of  light,  and  gave  an  outline 
of  the  argument  by  which  their  mass  was  shown  to  be 
only  one-thousandth  of  that  of  the  hydrogen  atom.  For 
these  particles  he  preferred  the  name  corpuscles ;  the 
term  negative  electron  had  also  been  employed,  but  his 
objection  to  it  was  that  it  at  once  suggested  positive 
electron,  a  thing  of  which  not  even  the  existence  was  known. 
The  mass  of  such  corpuscles  was  invariable,  wherein  they 
differed  from  ions,  which  were  charged  atoms  or  mole- 
cules, and  showed  as  many  differences  in  mass  as  there 
were  gases.  It  was  while  endeavouring  to  collect  the 
electricity  of  the  a  rays,  which  were  positively  charged 
and  in  mass  were  equal  to  nearly  twice  the  hydrogen 
atom,  that  he  discovered  the  new  8  rays.  He  found  that 
in  an  apparatus  which  should  have  indicated  the  presence 
of  positive  electricity,  negative  electricity  was  abundant, 
and  he  traced  the  cause  of  this  down  to  the  fact  that  the 
radio-active  body  employed  in  the  experiment  was  pour- 


ing out  an  immense  stream  of  particles  which,  like  those 
of  the  ft  rays,  were  negatively  charged,  but  differed  in 
being  comparatively  slow  moving. 

Electric  Traction  on  the  Inner  Circle. — The  Metro- 
politan Railway  ran  a  trial  trip  last  week  with  an  electrical 
train  over  its  portion  of  the  Inner  Circle,  from  Baker  Street 
to  South  Kensington  and  back,  and  then  from  Baker  Street 
to  Aldgate  and  back.  The  train  employed  was  one  of  the 
newest  electrical  type,  consisting  of  six  bogie  vehicles,  two 
of  which  are  motor  coaches,  with  motors  aggregating  1,200 
H.P.  nominal.  This  trial  shows  that  the  Metropolitan, 
which  is  already  working  all  its  local  trains  between  Baker 
Street  and  Harrow  by  electricity,  is  now  in  a  position  to 
do  its  share  in  working  the  Inner  Circle  electrically,  the 
electrical  equipment  of  its  line  being  ready  for  use,  and  its 
stock  of  electrical  vehicles  sufficient.  But  nothing  further 
can  be  done  until  the  District  Railway,  which  has  under- 
taken the  work  of  electrifying  the  joint  City  line  from 
Aldgate  to  the  Mansion  House,  as  well  as  its  own  line 
from  the  Mansion  House  to  South  Kensington,  has  finished 
its  task.  There  are  signs,  however,  that  these  preparations, 
already  considerably  behind  the  time  that  was  named  in 
the  first  instance,  are  at  length  approaching  completion; 
for,  in  view  of  the  impending  conversion  to  electric  traction, 
the  company  has  already  ceased  to  carry  parcels  unaccom- 
panied by  passengers,  and  has  given  notice  that  after  the 
end  of  this  month  the  issue  of  second-class  season  tickets 
will  be  discontinued.  —  

Institution  op  Civil  Engineers. — The  annual  dinner  of 
the  Institution  of  Civil  Engineers  took  place  on  March 
22nd  in  the  hall  of  the  Merchant  Taylors'  Company.  Sir 
Cuilford  Molesworth,  the  president,  was  in  the  chair,  and 
among  those  present  were :  Mr.  Alfred  Brereton  (Govern- 
ment Director  of  Indian  Railway  Cos.),  Sir  Wm.  Christie, 
Dr.  R.  T.  Glazebrook,  F.R.S.,  Mr.  E.  P.  Martin  (president 
of  the  Institution  of  Mechanical  Engineers),  Sir  Arthur 
Rucker,  F.R.S.,  Sir  Benjamin  Baker,  Sir  John  Wolfe-Barry, 
Sir  Alexander  Binnie,  Sir  Edward  Carbutt,  Sir  Charles 
Hartley,  Mr.  Charles  Hawksley,  Mr.  Kenneth  Hawksley, 
Dr.  Kennedy,  the  Hon.  C.  A.  Parsons,  C.B.,  the  Hon.  R.  C. 
Parsons,  Mr.  Alexander  Siemens,  Sir  John  Thornycroft,  Dr. 
Tudsbery  (secretary),  Professor  Unwin,  Sir  W.  H.  White, 
and  Mr.  A.  F.  Yarrow.  After  the  loyal  toasts  had  been 
honoured,  the  president,  in  the. course  of  his  speech,  said 
that  the  events  in  the  East  had  shown  us  how  the  operations 
of  the  Russian  fleet  had  been  paralysed  by  want  of  naval 
harbours  and  coaling  stations.  He  must  say  he  viewed 
with  dismay  the  proposal  to  dismantle  and  abandon  the 
magnificent  harbour  of  Trincomalee.  Again,  events  had 
shown  what,  an  enormous  number  of  men  foreign  Powers 
were  putting  into  the  field,  and  yet  we  heard  of  shrinkage 
of  our  army ;  we  ought  to  increase  rather  than  diminish 
our  reserves.  We  ought  to  have  recourse  to  some  system 
of  universal  military  training — call  it  conscription,  if  they 
would.  It  appeared  to  him  that  some  steps  should  be 
taken  to  limit  that  dangerous  increase  of  aliens  in  our 
mercantile  marine,  the  recruiting  ground  of  our  naval 
reserves.  Admiral  Sir  J.  Dalrymple  Hay  responded  for 
the  navy.  In  his  opinion,  that  portion  of  the  navigation 
laws  should  be  re-enacted  which  would  compel  British 
seamen  to  serve  in  British  ships.  Major-General  D.  D. 
O'Callaghan  said  he  thought  he  might  divulge  the  almost 
open  secret  that  our  army  was  being  re-organised.  Anybody 
who  had  watched  re-organisation  and  public  opinion  for  the 
last  three  months  would  see  that  there  was  a  little  thread 
which  would  prove  to  be  the  embryonic  beginning  of 
conscription.  The  president  proposed  "  The  Empire,"  and 
said  that  the  time  had  arrived  when  we  must  decide  whether 
we  should  keep  our  vast  empire,  or  whether  we  should 
allow  its  gradual  disintegration  through  our  neglect  and 
folly.  Sir  Horace  Walpole  and  Sir  T.  Fuller  responded  to 
the  toast.  Sir  M.  Ommanney  proposed  "  The  Institution." 
and,  the  president  having  replied,  the  proceedings  ended. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

(Continued  from  page  4^4- J 

34.  Compressor  constructed  by  the  Til</kma?i's  Patent 
Sand  Blast,  Company. — Sections  through  the  cylinder  are 
shown  in  figs.  89  and  90,  and  the  construction  of  the  valves 
is  illustrated  in  figs.  87,  88,  the  former  showing  the  parts  of 
the  inlet  valve,  and  the  latter  those  of  the  delivery.  As 
the  inlet   valves  are  practically  inside  the  cylinder,  the 


Fig.  87. 


clearance  space  required  to  admit  them  to  a  great  extent 
determines  the  ultimate  volumetric  efficiency  of  the  com- 
pressor. Matthewson's  patent  valves  occupy  very  small 
space  in  proportion  to  their  areas,  and  the  clearance  is  only 
1  to  2  per  cent  of  the  cylinder  capacity.  They  are  exceed- 
ingly light  (a  3  in.  valve  and  spring  scaling  less  than  two 
ounces),  perfectly  air-tight,  and  practically  noiseless  in 
working.  Both  valve  and  spring  are  made  from  a  special 
quality  of  sheet  steel,  the  valve  being  ground  on  the  contact 
side  whilst  held  by  a  magnetic  chuck.  The  delivery  valve  is 
a  light  steel  stamping  held  on  its  seat  by  a  special  close 
coil  spring,  which,  when  the  valve  has  attained  the  required 
lift,  is  completely  closed,  thus  avoiding  the  shock  caused  by 
a  fixed  stop.  The  efficiency  of  th:s  design  is  amply  proved 
by  their  long  life  and  by  the  absence  of  noise  when  working. 
The  cylinders  are  fitted  with  cast-iron  liners  of  a  special 
mixture,  ihe  space  between  liner  and  shell  forming  the  water 
jacket.  The  cylinder  ends  are  perfectly  flush,  and  as  guards 
are  fitted  to  the  inlet  valves,  nothing  can  possibly  find  its 
way  into  the  cylinder. 

The  air  openings  through  these  guards  have  sufficient  area 
to  allow  the  gas  to  pass  freely  through  them.  Regarding  water 
jacketing,  it  is  claimed  that  greater  efficiency  is  obtained  by 
utilising  the  cylinder  ends  as  valve  chests  than  by  using 
radial  valves  and  water  jacketing  the  cylinder  ends,  as  the 


Fio.  8S. 


increased  valve  area  and  reduced  clearance  more  than 
compensate  for  any  extra  cooling  obtained.  When  it  is 
considered  that  with  compressors  ranging  from  20  to  1,000 
cubic  feet  of  free  air  per  minute  a  single  stroke  only  occupies 
jisth  to  ith  of  a  second,  it  cannot  be  expected  that  much 
cooling  will  take  place  in  the  cylinder.  Volumetric  efficiencies 
of  90  and  80  per  cent  are  guaranteed  with  compound  and 
single-stage  compressors  respectively,  working  up  to  a 
pressure  of  100  lb.  for  the  former  and  80  lb.  for  the  latter. 
A  patent  governing  inlet  valve  is  fitted,  which  automatically 
regulates  the  amount  of  air  compressed  to  that  required 
(see  figs.  89  and  90).  When  the  amount  of  air  required  is 
less  than  the  capacity  of  the  compressor  the  air  pressure 
rises,  and,  by  means  of  a  small  weighted  piston,  air  is 


admitted  from  the  air  receiver  to  the  regulator  cylinder, 
thus  closing  the  air  inlet,  and  thereby  putting  the  piston  or 

Fio.  8». 
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where  there  are  frequent  variations  in  the  amount  of  ab- 
used. 
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33.  Vertical  Compound  Air  Compressor,  constructed  by 
Messrs.  Danctut,  Stewart,  and  Company,  Glasgow. — Tlie 
machine  has  steam  cylinders  12  and  21  in.  diameter,  ami  air 


structure  is  mounted  on  a  bedplate  of  cast  iron ;  the  crank 
shaft  is  of  mild  steel,  with  cranks  at  right  angles  and 
webs  forged  solid.     Both  steam  cylinders  are  fitted  with 


Fig.  91.  Fig.  ii2. 


cylinders  13  and  22,  the  stroke  being  12  in.  The  steam  j  Meyer's  valve  gear.  Each  piston  rod  is  in  one  forging, 
cylinders  are  supported  at  the  back  by  strong  cast-iron  >  Three  views  of  the  engine,  for  which  we  are  indebted  to 
columns,  and  at  the  front  by  steel  columns.    The  whole   !  Messrs.  Duncan,  Stewart,  and  Co.,  are  shown  in  figs.  91, 

92,  and  93,  and  fig.  94  is  a  section  of  the  high-pressure 
air-cylinder,  from  which  it  may  be  seen  that  the  valves 
are  placed  in  the  covers  at  top  and  bottom.  The  moving 
parts  of  the  valves  are  of  manganese  bronze,  and  are  held 
in  position  by  springs  whose  tension  is  adjustable.  The 
valve  seats  and  guards  are  of  best  phosphor  bronze,  and 
grids  are  placed  above  and  below  the  valves  in  the  lower 
and  upper  covers  to  prevent  their  falling  or  being  drawn 
into  the  cylinder.  Each  cylinder  is  surrounded  by  a  water 
jacket,  and  there  is  also  a  tubular  cooler  between  the 
cylinders,  fig.  93.  The  air  inlet  valve  on  the  low-pressure 
cylinder  has  an  automatic  adjustment  for  controlling  the 
volume  of  air  passing  according  to  the  amount  required. 
The  steam  pressure  is  1201b.,  and  the  air  1001b:  When 
running  at  100  revolutions,  the  capacity  is  400  cubic  feet" 
per  minute. 


NOTICES    OF    MEETINGS,  Ac 


Institution  of  Mechanical  Engineers.— March  31  at,  extra  meeting. 
Discussion  on  "  First  Report  to  the  Steam-engine  Research  Committee." 

Birmingham  Association  of  Mechanical  Engineers. — April  1st, 
monthly  meeting,  with  paper. 

Glasgow  Tf.chnical  College  Scientific  Society. — April  1st, 
annual  general  meeting. 

Society  of  Engineers. — April  3rd.  paper  on  "  Statistics  of  British 
and  American  Rolling  Stock,"  by  Mr.  W.  Pollard  Digby,  A.M.I.M.E. 

Institute  of  Marine  Engineers. — April  3rd,  lecture  on  "Soap  and 
Soap  Manufacture  "  (ladies  invited). 

Junior  Institution  of  Engineers. — April  6th,  visit  at  7  p.m.  to 
the  Willesden  Power  House  of  the  North  Metropolitan  Electric  Power 
and  Supply  Company,  Taylor's  Lane,  Willesden.  April  7th,  paper  to 
be  read  at  Westminster  Palace  Hotel,  on  "  Practical  Notes  on  Water- 
works Construction,"  by  Mr.  George  Hughes,  M.I.M.E. 

Institute  of  Electrical  Engineers.— Manchester  students'  section : 
April  7th,  paper  on  "  Electric  Cranes,"  by  Mr.  Jennison,  at  the  Royal 
Technical  Institute,  Salford. 

North  of  England  Institute  of  Mining  and  Mechanical 
Engineers. — April  8th,  general  meeting  at  2  p.m. 


Fig.  94. 
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ELECTRIC    WINDING  ENGINES. 

(Continued  from  page 

We  ar.e  now  in  a  position  to  consider  the  conditions  that 
obtain  in  practice  in  the  case  of  any  colliery  winding  plant. 
The  operation  of  winding  consists  in  hauling  a  given 
number  of  truck  carried  in  cages  and  loaded  with  coal 
from  a  great  depth,  say  some  600  yards.  At  the  same  time 
another  set  of  cages  loaded  with  empty  trucks  is  being- 
lowered.  The  duration  of  the  wind  from  such  a  depth 
may  be  on  an  average  45  seconds,  and  during  this  time 
the  whole  operation  of  starting,  acceleration,  steady  wind, 
retardation,  and  stopping  have  to  be  carried  out,  the 
average  speed  being  800  ft.  per  minute,  or,  approximately, 
30  miles  per  hour.  The  acceleration  and  retardation,  then, 
is  greater  than  that  which  is  attained  with  the  trains  on 
any  of  our  main  lines.  In  order  that  these  conditions  may 
be  tilled,  the  engines  must  be  much  more  powerful  than 
would  be  necessary  where  the  wind  was  simply  a  steady 
prolonged  haul,  and  the  diagrammatic  illustration  of  the 
power  required  and  of  how  it  is  applied  is  shown  in  tig.  5. 

Here  the  horizontal  axis  again  represents  time.  Lines 
drawn  above  the  line  represent  the  power  applied  at  any 
time  in  a  positive  direction  ;  that  is,  the  accelerating  power 
lines  drawn  below  the  line  represent  power  applied  in  a 
negative  direction  that  is  retarding  power.  Now  from  O 
to  A  there  is  a  great  demand  for  power  as  the  cages  are 
being  accelerated,  and  at  A  the  total  power  may  easily  be 
1,500  H.P.  At  this  point  the  acceleration  ceases,  and  we 
start  on  the  steady  haul.  The  demand  for  power  then  also 
ceases  to  a  great  extent,  and  there  is  a  drop  in  the  power 
called  for.  The  steady  haul  is  continued  to  B,  and  conse- 
quently the  demand  for  power  remains  constant  during  this 
period.  At  this  point  retardation  is  required,  and  the  question 
arises,  How  shall  the  retarding  force  be  applied?  Generally 
in  two  simultaneous  ways:  first,  powerful  brakes  are 
applied,  and  much  of  the  kinetic  energy  is  thus  degraded 
into  heat;  but  this  is  not  sufficient  to  obtain  the  requisite 
braking  effect,  and  steam  is  admitted  to  the  cylinders  in 
the  reverse  direction,  so  as  to  oppose  the  motion  of  the 
piston,  and  the  line  lias  then  to  be  carried  to  a.  depth  below 
the  horizontal  axis.  From  this  point  retardation  takes 
place,  until  the  cages  come  to  rest  at  C.  Now  every 
engineer  is  aware  that  the  area  enclosed  by  the  lines  OA, 
A  B,  D  B,  D  E,  E  O,  represents  positive  work  supplied  by 
the  engine,  but  the  negative  area  EF  C  must,  not  be 
subtracted  from  this  work,  but  added  to  it,  as  it  is  work 
which  is  also  done  by  the  engine  in  retarding  the  speed  of 
the  cages. 

The  result  of  this  manner  of  carrying  out  the  winding 
operations  is  that  if  the  theoretical  power  required  to  raise 
a  certain  amount  of  coal  during  a  day  s  run  be  calculated 
and  compared  with  the  steam  absorbed  by  the  engine,  it 
will  be  found  that  the  average  amount  of  coal  required 
per  theoretical  brake  horse-power  hour  is  12  01b.  By 
theoretical  horse-power  hour  is  meant  allowing  for  perfect 
efficiency.  Let  ./•  represent  the  tons  of  coal  raised  per 
hour,  and  y  represent  the  height  the  coal  is  hauled  in  feet, 
and  assume  that  the  dead  weight  is  balanced.  Then  the 
theoretical  horse  power  is  (x  x  y  x  2,240)  4-  33,000  x  60) 
=  B.H.P.  hours.  This  is  a  calculation  easy  to  make,  and 
it  is  not  difficult  to  obtain  the  amount  of  steam  consumed 
nor  the  weight  of  coal  burned. 

Turning  again  to  fig.  5,  it  is  seen  that  there  is  a  period 
represented  by  the  length  C  G  along  the  horizontal  axis 
during  which  no  work  is  being  done,  and  the  cycle  of 
operations  is  repeated,  and  so  on.  It  will  also  be  noted 
that  a  dotted  area  is  shown  in  the  same  figure,  which 
represents  the  actual  work  that  would  have  to  be  done  if 
the  wind  were  a  steady  haul  continued  without  interruption, 
acceleration,  or  retardation  during  the  whole  operation. 
It  is  evident  that  if  these  conditions  could  be  obtained  the 
steam  and  coal  consumption  would  be  reduced  enormously, 
ind  the  question  then  arises  (although  it  is  impossible  as 


regards  the  actual  wind  to  obtain  such  ideal  conditions), 
is  it  possible  for  these  conditions  to  obtain  as  regards  the 
prime  mover?  Can  the  energy  liberated  during  the  period 
of  retardation  be  stored  in  any  manner,  so  as  to  be  available 
during  the  period  of  acceleration?  Can  the  main  engine 
be  kept  running  when  the  cages  are  at  rest,  so  as  to  still 
further  store  up  energy  for  the  time  when  the  heavy 
demand  conies?  If  this  could  be  done,  then  a  much  smaller 
engine,  working  with  a  steam  consumption  of,  say,  20  lb. 
of  steam  per  actual  brake-horse  power  hour,  could  be  used. 
Electrical  engineers  contend  that  all  these  requirements 
can  be  met  by  what'  is  known  as  a  recuperating  process, 
as  follows  :  — 

The  prime  mover  in  the  case  of  a  steam  winding 
uncompensated  set  must  be  capable  of  developing  the 
maximum  power  required  during  the  time  of  acceleration, 
and  thus  its  size  does  not  depend  only  upon  the  number  of 
tons  raised  per  eight  hours  and  upon  the  height  the  coal 
is  raised  :  it  depends  also  upon  the  speed  of  the  wind,  and 
the  weight  raised  during-  each  wind.  Take  a  case.  It 
might  be  necessary  to  wind  1,600  tons  in  eight  hours. 
Now  with  four  winds  an  hour  this  would  mean  50  tons 
per  wind,  but  with  eight  winds  per  hour  the  load  at  each 
wind  would  only  be  25  tons,  but  the  speed  of  winding  is, 


A 


B 

D  / 

F 

F/o.  5. 

we  assume,  doubled.  Theoretically,  the  power  required  for 
winding  in  these  two  cases  is  identical,  if  the  calculation  is 
only  made  upon  the  number  of  tons  raised  the  same 
distance,  and  allowance  is  made  for  the  speed ;  but  in 
practice  it  is  seen  that  since  tke  greater  part  of  the  power 
is  required  for  acceleration  efforts — that  is,  in  storing  up 
kinetic  energy  in  the  moving  mass — the  powers  are  very 
different.  The  kinetic  energy,  we  have  seen,  is  equal  to 
AIV2 

;  hence  if  we  halve  M  we  must  double  V,  but  as  we 

2  g 

are  dealing  with  the  square  of  the  factor  V  in  the  formula, 
we  see  that  by  halving-  the  load  and  doubling  the  speed 
we  are  also  doubling  the  maximum  power  that  must  be 
developed  during  the  period  of  acceleration,  and  we  also 
necessarily  double  the  amount  of  energy  that  will  be 
liberated  during  the  period  of  retardation. 

Turning  to  ordinary  tramway  traction  practice  for  a 
moment,  we  know  that  in  every  power  station  it  is  usual 
to  instal  a  bank  of  accumulators  to  take  the  peak  loads. 
This  bank  is  so  arranged  in  connection  with  an  automatic 
reversible  booster  that  when  the  load  on  the  main  engines 
is  less  than  the  normal  the  battery  is  being  charged; 
when  the  normal  load  is  reached  the  battery  is  cut  out  of 
circuit  ;  but  when  the  normal  is  exceeded  the  battery  is 
put  in  parallel  with  the  generators,  and  conies  to  their 
assistance.  In  the  same  manner  we  may  state  that  any 
thoughtful  engineer  tiiusi  have  been  appalled  by  the  amount 
of  useful  energy  that  is  dissipated  whenever  a  heavy 
express  train  is  pulled  up,  and  must  also  have  thought  out 
many  schemes  to  preserve  this  wasted  energy  for  some 
more  useful  purpose  than  the  wearing  away  of  wheels,  rails, 
and  brakes.  But  the  conditions  that  obtain  in  colliery 
winding  plants  are  only  these  conditions  accentuated.  We 
have  seen  that  frequently,  or  it  might  almost  be  said  that 
universally,  in  connection  with  deep  shafts,  a  speed  for  the 
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cages  of  30  miles  or  more  an  hour  is  attained,  and  that  as 
the  whole  haul  only  occupies  some  40  or  50  minutes,  this 
speed  has  to  be  attained  and  reduced  within  this  period. 
In  order  to  cope  with  the  heavy  suburban  traffic,  the  Great 
Eastern  Railway  designed  a  special  engine,  with  all  ten 
wheels  coupled,  with  which  they  could  attain  a  speed  of 
30  miles  an  hour  in  30  seconds,  and  this  constitutes  about 
the  best  practice  in  railway  work.  Now  while  in  this  class 
of  work  there  is  little  possibility  at  present  of  utilising  the 
energy  liberated  upon  braking  the  engine  and  other 
vehicles,  yet  there  appeared  to  be  a  suitable  field  for  some 
device  to  absorb  the  wasted  energy  for  future  use  in 
connection  with  winding  plants,  and  the  first  attempt  made 
was  to  put  down  a  winding  motor  coupled  to  a  battery. 
(It  must  not  be  forgotten  that  a  direct-current  dynamo  is 
a  perfectly  reversible  machine,  and  will  run  equally 
well  either  as  a  generator  or  a  motor.)  This  was  so 
arranged  that  when  the  winding  plant  was  being  accelerated 
the  battery  came  to  the  assistance  of  the  engine,  but  at 
the  period  of  retardation  the  motor  was  caused  to  run  as 
a  generator  and  to  charge  the  cells.  This  in  itself  was 
not  sufficient,  for  assuming  that  the  energy  liberated  during 
the  period  of  retardation  is  equal  to  the  extra  energy 
required  during  acceleration,  if  the  motor  gave  all  this 
back  to  the  battery,  we  should  have  perfect  efficiency,  which 
is  impossible.  By  the  expression  perfect  effici-extra  power 
is  meant  the  power  in  excess  of  that  which  would  be 
required  to  wind  the  load  at  normal  speed  without  accelera- 
tion. Further,  it  must  be  noted  that  the  ideal  condition 
is  that  the  prime  engine  shall  work  continuously  at  an  even 
load,  so  that  the  arrangement  was  completed  by  making 
the  main  generator  run  to  charge  the  cells  during  the 
time  the  cages  were  decked;  that  is,  during. the  period  of 
rest  between  any  two  winds.  This  arrangement  of  battery 
is  somewhat  complicated,  increases  the  first  cost,  and  also 
has  the  disadvantage  contagious  to  all  battery  work,  viz., 
the  battery  is  not  very  economical,  and  requires  constant 
attention,  while  the  maintenance  rate  is  high.  But  that 
a  step  was  made  in  the  right  direction  is  seen  from  the 
results  obtained  at  the  Thiederhall  salt  mine.  Here  the 
peak  load  is  over  200  H.P.,  but  by  availing  themselves  of 
the  assistance  of  the  battery  plant  the  owners  found  that 
it  was  only  necessary  to  put  down  a  65  kilowatt  belt-driven 
generator.  The  first  cost  over  a  simple  steam  winding 
plant  was  of  course  greatly  increased,  but  the  saving  in 
steam  was  great,  and  fully  justified  the  first  higher  initial 
outlay. 

The  battery  system  has  now  been  superseded  by  what  is 
known  as  the  Ilgner  system,  so  named  from  its  inventor, 
Mr.  Ilgner.  And  here  use  is  made  of  a  polyphase  current, 
the  class  of  current  that  is  being  gradually  introduced  for 
nearly  all  colliery  work.  This  system  appears  at  first  sight 
to  be  complicated,  but  the  complication  is  more  apparent 
than  real,  and  there  is  little  to  get  out  of  order,  and  the 
winding  operation  itself  is  most  simple.  It  can  be  carried 
out  by  any  intelligent  man.  This  system  is  designed  on 
the  principles  we  have  already  dealt  with,  and  consists  in 
the  first  place  of  a  directcoupled  steam  alternator  genera- 
ting a  three-phase  current.  This  machine  supplies  a  three- 
phase  induction  motor,  with  the  necessary  electrical  power 
to  drive  it.  Between  the  generator  and  the  induction 
motor  is  inserted  a  relay,  which  will  be  dealt  with  later. 

The  induction  motor  is  directly  connected  to  a  direct- 
current  dynamo,  which  supplies  current  to  a.  direct-current 
winding  motor.  Now,  it  is  known  that  in  ordinary  practice 
a  direct-current  motor  is  started  by  means  of  a  special 
starting  switch,  which  is  so  arranged  that  the  shunt  circuit 
is  first  made  and  then  afterwards  the  current  is  gradually 
admitted  through  resistance,  which  is  slowly  cut  out,  to 
the  armature.  In  this  case  there  is  a  great  difference  in 
the  equipment.  In  the  first  place,  the  connection  between 
the  generator  and  motor  consists  of  a  pair  of  leads  only, 
without  any  starting  or  other  form  of  switch  being  intro- 
duced.   The  second  point  is  perhaps  still  more  important, 


and  is  that  the  generator  does  hot  supply  a  current  for  the 
excitation  of  the  motor,  but  this  machine  is  separately 
excited  from  an  independent  source,  and  the  intensity  of 
the  magnetic  field  in  which  the  motor  armatures  rotates 
is  maintained  under  all  conditions  at  the  same  strength. 
This  is  most  important,  and,  even  at  the  risk  of  repeating 
what  has  been  said  before,  it  must  be  remembered  that  as 
the  speed  depends  upon  the  impressed  electromotive  force, 
and  upon  the  strength  of  the  magnetic  field,  if  the  field 
strength  is  maintained  constant  then  the  speed  will  van- 
directly  with  the  impressed  electromotive  force.  In 
connection  with  the  directrcurrent  dynamo  running  is  a 
generator  in  a  field  resistance  which  can  be  varied  at  will, 
so  that  the  electromotive  force  of  the  current  may  be  varied 
from  zero  to,  say,  500  volts;  consequently  the  speed  of  the 
winding  motor  can  be  varied  from  nothing  to  the  normal 
by  simply  altering  the  amount  of  resistance  in  the  shunt 
circuit  of  the  generator. 

(To  be  continued.) 


THE  HARD  IE-THOMPSON  WATER-TUBE 
BOILER. 

The  above  is  an  improved  type  of  water-tube  boiler  which 
has  recently  been  placed  upon  the  market  by  the  Hardie- 
Thompson  Company,  of  Cannon  Street,  London.  It 
possesses  considerable  advantages  as  regards  get-at-ability 


Fio.  i. 

and  steam-raising  capability.  As  shown,  the  boiler  consists 
of  a  drum  which  is  slung  from  overhead  girders  in  the 
usual  way,  the  latter  being  supported  by  a  girder  framing. 


Fm  i. 

Radiating  from  and  screwed  into  the  steam  drum  are  series 
of  water  tubes,  and  these  extend  downward  over  the  furnace. 
The  whole,  with  the  exception  of  the  upper  part  of  the 
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steam  drum,  is  enclosed  in  a  wrougkt-iron  casing  supported 
by  the  framework.  The  interior  of  the  casing  is  provided 
with  a  special  fireproof  lining,  so  attached,  that  should  it 
become  loose  or  damaged  in  use,  it  will  not  leave  the 


a  specially-designed  water  tube.  Each  tube  as  shown  in 
figs.  1,  2,  and  3  is  provided  with  a  diaphragm  of  sinuous 
foi'm,% which  is  found  in  practice  to  set  up  an  extremely 
rapid  circulation.    The  width  of  the  diaphragm  is  less 


casing  plates,  thereby  rendering  repairs  with  fireclay  an 
easy  matter.  Practically  speaking,  very  little  foundation 
work  is  required,  with  a  result  that  simplifies  erection. 

When  erecting  the  boiler  the  drum  is  slimg  from  the 
top  girders,  and  then  the  work  of  attaching  the  tubes 
is  commenced,  the  process  being  facilitated  by  a  special 


than  the  internal  diameter  of  the  tube,  and  can  be  easily 
placed  in  or  withdrawn  from  position  within  the  same, 
either  before  or  after  the  tube  is  screwed  into  the  drum. 
Jf  this  diaphragm  were  made  straight  there  would  be  a 
space  left  between  its  edges  and  the  interior  of  the  tube 
throughout  its  length,  but  instead  of  being  straight  it  is 


wrench  supplied  by  the  makers.  The  securing  of  the 
casing  plates  complete  with  their  lining  finishes  the 
erecting  of  the  boiler. 

What  may  be  described  as  the  most  important  feature 
of  a  tubulous  boiler  is  the  circulation  of  water  within  the 
tubes,  and  the  makers  have  obtained  this  desideratum  by 


made  of  the  form  shown,  with  the  result  that  the  edges 
of  the  diaphragm  touch  the  sides  of  the  tube  alternately 
above  and  below  its  centre  line  at  points  where  the  width 
of  the  diaphragm  is  equal  to  the  base  of  the  arc  at  that 
point.  Except  at  these  points  a  space  is  left  at  the  sides 
of  the  tube,  which  latter  reaches  its  maximum  width  at 
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the  centre  line  as  illustrated  in  fig.  3.  Spaces  are  thus 
left  through  which  the  steam  escapes  to  the  upper  side 
of  the  diaphragm  as  quickly  as  it  forms,  thus  setting  up 
a,  vigorous  circulation. 

The  tubes  being  fixed  out  of  the  vertical  line,  one  side 
(the  lower)  is  more  exposed  to  the  heat  of  the  furnace 
gases  than  the  other,  and  the  latter  being  the  hotter,  the 
water  at  that  side  of  the  diaphragm  is  the  first  to  become 
heated.  The  steam  so  formed  at  once  escapes  at  the  points 
A  to  the  other  side  of  the  diaphragm,  and  then,  finding  an 
unobstructed  passage,  flows  along  the  upper  surface  of  the 
tube  into  the  top  drum.  In  doing  this,  however,  the  water 
(heated  in  the  meantime  by  the  rising  steam  to  an  equiva- 
lent temperature)  is  carried  along  with  the  steam,  and  is 
replaced  by  other  water  from  the  drum  flowing  along  the 
underside  of  the  diaphragm  in  a  direction  the  reverse  of 
that  were  an  ordinary  diaphragm  used.  The  circulation 
thus  set  up  is  of  a  definite  and  increasing  momentum, 
varying  in  each  tube  independently  with  the  local  intensity 
of  the  firing. 

In  cases  where  evaporation  is  very  rapid,  as  for  instance 
when  forced  draught  is  employed,  the  diaphragms  have 
triangular  openings  cut  in  them  (see  B,  fig.  3),  which 
provide  better  access  for  the  steam  to  escape.  These 
openings  are  formed  by  stamping  down  pieces  as  at  C  to 
further  direct  the  flow  of  steam.  The  ends  of  the  lower 
row  of  tubes  are  protected  from  the  fire  by  the  side  plates 
of  the  furnace  (see  fig.  2).  The  upper  tubes  being  close 
to  the  sides  of  the  furnace,  their  ends  are  never  in  contact 
with  the  hotter  gases,  and  escape  burning  owing  to  the 
circulation  in  them  being  so  rapid,  and  also  preventing 
the  lodgment  of  deposit  at  their  ends. 

As  will  be  seen  by  fig.  4,  the  tubes  are  straight,  and 
only  attached  at  one  end.  Inrushes  of  cool  air  have 
therefore  no  effect,  and  the  boiler  would  stand  rough 
usage — i.e.,  it  may  bs  overheated  on  one  hand,  or  exposed 
to  currents  of'  cold  air  on  the  other,  without  disastrous 
effect. 


THE   COST    OF   GAS  POWER. 


In  a  paper  read  before  the  Leeds  section  of  the  Institution 
pf  Electrical  Engineers,  Dr.  F.  H.  Bowman  gave  some 
interesting  figures  as  to  the  costs  of  generating  electricity 
by  gas  engines  supplied  from  suction  producers.  With  a  small 
gas  plant,  including  a  12  B.H.P.  engine,  the  total  cost, 
including  wages,  fuel,  stores,  depreciation,  rent,  rates,  and 
taxes  was  only  0'51d.  per  brake  horse  power,  whilst  with 
a  steam  plant  of  similar  capacity  the  cost  amounted  to 
l'415d.  per  B.H.P.  hour.  Against  this,  the  first  cost  of  a 
steam  plant  was  £280,  whilst  the  complete  gas-engine  plant 
cost  £295.  Dr.  Bowman  estimates  that  for  an  engine  of 
500  I.H.P.,  driving  a  270  kw.  dynamo,  the  total  first  cost 
would  be  almost  £7,200,  and  if  worked  for  3,000  hours  per 
year  on  an  average  load  80  per  cent  of  the  maximum, 
the  total  cost,  with  coal  at  6s.  8d.  per  ton,  is  about  0''±18d. 
per  B.H.P.  hour.  A  suction  gas  plant  of  similar  capacity 
would  cost  only  £6,300,  and  the  total  working  cost  would 
be  0'35d.  per  B.H.P.,  using  anthracite  cobbles  at  25s.  per 
ton,  the  average  load  being  the  same.  Two  drawbacks 
to  suction  plants  mentioned  by  Dr.  Bowman  are  that  they 
will  not  work  long  at  very  light  loads,  and  their  inability 
to  use  bituminous  fuel.  Under  exceptional  conditions  a  14 
candle-power  gas,  having  a  calorific  value  of  600  B.T.U. 
per  cubic  foot,  is  produced  at  a  chemical  works  with  which 
Dr.  Bowman  is  acquainted,  at  a  cost  of  only  Id.  per  1,000 
cubic  feet,  the  gas  being  a  by-product  in  other  operations. 
Coke-oven  gas,  which  is  also  a  by-product,  has,  he  states, 
a  calorific  value  of  500  B.T.U,  ordinary  producer  and  blast- 
furnace gas  averaging  about  150  B.T.U.  per  cubic  foot. 


PUMPING  MACHINERY.* 

By  Mr.  Edward  C.  R.  Marks,  A.M.I.C.E.,  M.I.Mech.E. 

The  present  standard  practice,  both  in  this  country  and  America, 
for  waterworks  and  similar  pumping  service  is  to  employ  triple- 
expansion  pumping-  engines  of  the  vertical  and  three-crank  type, 
the  pump  rams  or  plungers  being  worked  direct  from  the  engine 

crossheads. 

The  following  particulars  and  tests  are  from  pumping 
engines  of  this  type:  — 

(A.)  Pumping  engine  for  Leeds  Waterworks,  built  in  1899 
by  Messrs.  Hathorn,  Davey,  and  Company,  of  that  city. 
Cylinders,  15  in.,  25  in.,  and  40  in. ;  stroke,  36  in.  Eevolutions 
per  minute,  about  35,  giving  a  piston  speed  of  210  ft.  per 
minute.  Boiler  pressure,  138  lb.  Head  on  pumps,  287  ft.  Three 
single-acting  rams,  each  13J  in.  diameter.  Tested  by  Professor 
Unwin,  the  engine  gave  the  following  results :  Indicated  horse 
power,  183  7.  Steam  per  indicated  horse  power  per  hour,  11'91  lb. 
Steam  per  brake  horse  power  per  hour,  13  05  lb.  Mechanical 
efficiency,  9T3  per  cent.  Duty  per  1,0001b.  of  steam  supplied 
to  engine,  151,070,000  foot-pounds. 

(B.)  Similar  engine  by  same  makers  for  Rosario  Water- 
works. Steam  end  same  dimensions  as  last.  Pump  end,  3 
single-acting  rams,  each  16  in.  diameter,  and  3  rams  each  l&J  in. 
diameter.  The  following  figures  have  been  recently  published 
by  the  makers  as  a  result  of  test :  Horse  power  in  water  lifted, 
209.  Boiler  pressure,  177  lb.  Steam  used  per  indicated  horse 
power  per  hour,  1109  lb.  Thermal  efficiency  measured  in 
indicated  work,  20  99  per  cent.  Steam  used  per  pump  horse 
power  per  hour,  12'28  lb.  Combined  mechanical  efficiency  of 
engines  and  pumps,  90'2  per  cent.  Duty  per  1,000  lb.  steam, 
161,250,000  foot-pounds.  The  steam  was  superheated  to  the 
extent  of  53'3  deg.  Fah.  at  the  engine  stop  valve. 

(C.)  A  very  much  larger  engine  of  the  same  type  as  above, 
built  by  the  Allis-Chalmers  Co.,  of  Milwaukee,  for  the  Boston 
(U.S.A.)  Waterworks.  The  cylinders  are  30  in.,  56  in.,  and 
87  in.  diameter;  stroke,  5J  ft.  Capacity,  30,000,000  U.S. 
gallons  per  24  hours.  With  185  lb.  steam  pressure  and  195  ft. 
piston  speed,  the  following  figures  are  given  as  the  result  of  an 
official  test :  Dry  steam  per  indicated  horse  power  per  hour, 
10,335  1b.  Duty,  178,497,000  foot-pounds  per  1,0001b,  of  dry 
steam  (this  gives  1109  lb.  per  brake  horse  power  per  hour  and 
a  mechanical  efficiency  of  93' 1  per  cent).  Thermal  efficiency, 
2163  per  cent. 

With  regard  to  the  foregoing,  it  will  be  seen  that  the  advan- 
tage in  steam  consumption  of  the  example  C.  over  B.  is  9'7  per 
cent.  It  will  probably  be  agreed,  however,  that  the  makers  who 
could  produce  such  an  excellent  result  with  a  comparatively 
small  engine  such  as  B.,  working  under  somewhat  unfavourable 
conditions,  would  have  no-  trouble  in  obtaining  that  9'7  per  cent 
with  an  engine  giving  the  possibility  of  economy  presented  by  the 
figures  representing  the  size  and  capacity  of  example  C.  But 
no  well-advised  Waterworks  Committee  in  this  country  is  likely 
to  adopt  so  large  an  engine.  Economy  both  in  first  cost  and  in 
maintenance  will,  after  due  allowance  for  the  advantage  of 
the  large  engine  in  steam  consumption,  point  in  the  direction 
of  two  or  more  smaller  engines  rather  than  the  abnormally- 
large  one. 

Centrifugal  Pumps. — During  the  last  few  years  much 
attention  has  been  directed  to  the  improvement  of  the  centri- 
fugal pump.  These  well-known  machines,  with  which  water 
is  raised  by  the  centrifugal  force  set  up  by  a  revolving  fan  or 
disc,  were  known  in  a  crude  form  in  the  18th  century;  but  it 
was  the  improvements  introduced  by  Appold,  rather  more  than 
half  a  century  ago,  that  established  the  position  of  the  centri- 
fugal pump  as  a  most  suitable  machine  for  raising  large  quanti- 
ties of  water  against  a  low  head  or  pressure.  That  position  it 
has  maintained,  and  quite  recently  it  has  shown  itself,  in  a 
modified  form,  quite  capable  of  doing  excellent  work  on  high 
lifts  up  to  more  than  1,000  ft.  Indeed,  it  has  in  many  instances 
superseded  plunger  pumps  or  reciprocating  pumps  on  services 
for  Which  the  latter  were  hitherto  considered  to  be  specially 
adapted.  The  centrifugal  pump  in  its  modern  forms,  is  also 
better  adapted  than  fast-running  plunger  pumps,  or  the  Express 
pumps  to  which  reference  has  already  been  made,  for  direct 
driving  by  an,  electric  motor.  In  fact,  it  is  safe  to  say  that  it 
is  the  ideal  pump  for  operation  by  electric  power;  for,  as  both 
pump  and  motor  call  for  a  high  rotative  speed,  they  are 
eminently  adapted  for  coupling  together.  The  introduction  of 
gearing — always  objectionable  in  pump  service — is  thus  avoided. 

The  centrifugal  pump  has  been  said  to  be  the  converse  of  the 
turbine  watcrwheel,  and  its  development  described  as  analogous 
to  that  of  the  steam  turbine,  as  both  were  pioneers  in  their 
respective  fields  and  both  were  abandoned  in  favour  of  recipro- 
cating machines.  Such  abandonment,  in  the  case  of  the  pump 
was  due  to  lack  of  a  clear  appreciation  of  the  principles  of  its 
action,  whilst  with  the  steam  turbine  constructional  difficulties 
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required  a  man  with  the  persistence,  energy,  and  ability  of 
Parsons  to  overcome  them. 

The  Appold  pump,  as  exhibited  at  the  Great  Exhibition  of 
1851,  had  fans  or  impellers  with  curved  vanes  or  blades.  This 
construction  gave  a  vastly  better  efficiency  than  was  ever 
obtained  with  the  old  radial  vanes.  But  since  Appold's  time 
tha  vanes  have  been  made,  with  advantageous  results,  of  a  com- 
bined radial  and  carved  form — curved  near  the  centre  and 
radial  at  the  periphery  of  the  disc  or  inqieller. 

What  is  known  as  the  '4 whirlpool  chamber"  of  a  centrifugal 
pump — or  the  space  surrounding  the  impeller  between  the  latter 
and  the  volute  or  spiral  chamber — is  not  now  employed  to  the 
extent  or  of  the  dimensions  suggested  by  the  inventor,  Professor 
James  Thompson;  indeed,  in  many  cases  it  is  entirely  discarded 
without  loss  of  efficiency. 

It  has  been  well  said  that  the  problem  of  the  centrifugal 
pump  designer  is  to  so  proportion  the  parts  of  his  pump  that 
it  will  pick  up  the  water  from  rest,  bring  it  to  the  high 
velocity  required  by  the  head  pumped  against,  and  then  allow 
it  to  come  to  rest  again,  and  to  so  do  this  that  there  shall 
be  very  little  internal  friction  or  loss  by  leakage  or  slip.  The 
problem  has  long  been  successfully  dealt  with  in  the  case  of 
low  lifts,  and  we  are  now  able  to  deal  with  heads  running  up 
to  over  1,000  ft. 

The  Worthington  centrifugal  purnp  of  the  turbine  class  has — 
in  the  position  occupied  by  the  whirlpool  chamber  in  the  pumps 
provided  therewith— a  number  of  diffusion  vanes  to  assist  in 
bringing  the  water  to  rest  without  internal  commotion  or 
shock.  They  correspond  in  function  to  the  guide  vanes  of  turbine 
waterwheels,  and  form  tangential  expanding  ducts  from  which 
the  water  emerges  at  about  the  velocity  existing  in  the  discharge 
chamber. 

In  the  Mather  and  Piatt  pump  a  stationary  guide  ring  is 
disposed  between  the  impeller  and  the  annular  discharge 
chamber,  where  the  velocity  head  imparted  to  the  water  by 
tho  impeller  is  converted  into  pressure  head. 

For  pumping  water  against  heads  for  which  a  single  fan  or 
impeller  cannot  be  successfully  employed — on  account  of  the 
great  speed  that  would  then  be  necessitated — the  series  or 
multiple  pump  is  adopted.  In  this  machine  two  or  more 
impellers  are  mounted  on  the  one  shaft;  they  thus  rotate 
together,  but  each  in  its  own  chamber,  the  water  passing 
successively  through  the  respective  chambers.  Series  pumps 
have  been  formed  by  simply  combining  a  number  of  individual 
centrifugal  pumps  together,  so  that  the  discharge  from  one 
casing  is  conducted  to  the  inlet  of  the  succeeding  casing.  But 
the  arrangement  ia  inefficient,  and  is  otherwise  inferior  to  the 
present  practice  of  forming  the  required  number  of  chambers 
in  the  one  casing,  the  water  entering  axially  and  issuing  radially. 

Examples  of  Centrifugal  Pumps  by  Various  Makers. 

(A.)  Pump  by  Messrs.  W.  H.  Allen,  Son,  and  Company 
Limited,  of  Bedford,  of  the  ordinary  centrifugal  type,  disposed 
horizontally  and  direct  coupled  through  a  vertical  shaft,  with 
a  two-cylinder  horizontal  compound  engine  having  cylinders 
7  in.  and  12  in.  diameter,  by  7  in.  stroke,  running  at  270  revolu- 
tions per  minute.  The  cranks  revolve  in  a  horizontal  plane.  The 
suction  opening  in  pump  casing  is  15  in.,  and  delivery  opening 
12  in.  diameter.  The  casing  is  of  cast  iron,  in  two  halves 
bolted  together.  Impeller  of  gunmetal,  and  machined  all  over 
exterior  to  reduce  friction.  Pump  required  to  discharge  at  the 
rate  of  2,500  gallons  per  minute  against  a  total  head  of  24  ft. 
Result  of  test:  Steam  pressure,  1401b.  per  square  inch.  Speed  of 
engine,  270  revolutions  per  minute.  Indicated  horse  power,  34'4. 
Discharge  from  pump,  2,500  gallons  per  minute.  Total  head, 
24  ft.  Effective  horse  power  in  water  raised,  18'2.  Overall 
efficiency,  53  per  cent.  Steam  consumption  per  indicated  horse 
power  per  hour  (non-condensing),  27  lb. 

(B.)  Three  triple-expansion  pumping  engines  for  the  new 
South  Dock,  Cardiff,  also  by  Messrs.  Allen.  Each  pump  is 
capable  of  delivering  100,000  gallons  of  water  per  minute 
against  a  head  of  12  ft.  when  running  at  105  revolutions  per 
minute.  It  is  direct  coupled  to  a  triple-expansion  engine  of 
900  indicated  horse  power  of  the  vertical  marine  type,  having 
cylinders  19  in.,  30  in.,  and  48  in.  diameter  by  24  in.  stroke. 
The  pump  has  cast-iron  impeller  7  ft.  6  in.  diameter,  with  a 
60  in.  discharge  pipe.  The  two  suction  branches  are  each  42  in. 
din  meter. 

(C.)  High-lift  turbine  pump  by  Messrs.  Mather  and  Piatt 
Limited,  of  Manchester,  to  lift  450  gallons  of  water  per  minute 
against  a  head  of  70  ft.  when  running  at  1,120  revolutions  per 
minute.    On  test  the  pump  gave  an  efficiency  of  79  per  cent. 

(D.)  High-lift  single-chamber  turbine  pump  by  the  same 
makers,  directly  coupled  to  a  shunt-wound  345  brake  horse 
power  motor,  working  at  500  volts  and  running  at  720  revolu- 
tions per  minute.  The  pump  delivers  2,800  gallons  of  water 
per  minute  to  a  height  of  265  ft.;  probably  the  highest  lift 
on  record  for  a  single-chamber  pump  of  such  capacity. 

(E.)  Also  by  Messrs.  Mather  and  Piatt.  A  four-chamber 
high-lift  centrifugal  or  turbine  pump,  to  lift  1,000  srallons  of 
water  per  minute  against  a  total  head  of  320  ft.  The  pump 
is  driven  through  a  flexible  coupling  by  a  three-phase  induction 
motor,  taking  power  from  a  50-cycle  circuit  at  a  pressure  of 
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220  volts  and  giving  out  160  brake  horse  power  at  750  revolu- 
tions per  minute.  The  pump  efficiency  at  1,000  gallons  per 
minute  is  75  per  cent,  and  the  combined  efficiency  of  the  pump 
and  motor  69  5  per  cent.  The  efficiency  is  maintained  through- 
out a  range  of  25  per  cent  under  and  25  per  cent  over  load. 
The  motor  is  started  by  means  of  water  rheostat  with  sheet- 
iron  plates. 

(F.)  Gioup  of  three  high-lift  multiple-stage  pumps  by 
Messrs.  Sulzer  Brothers  for  a  Spanish  silver  mine.  Each  pump 
is  capable  of  forcing  1,000  gallons  per  minute  against  a  head 
of  500  ft.;  but  they  are  arranged  at  different  levels  in  .the 
mine,  and  the  lowermost  discharges  into  the  suction  pipe  of  the 
intermediate  pump,  whilst  the  latter  discharges  into  the  casing 
of  the  uppermost  pump.  The  combined  pumps  thus  deliver 
1,000  gallons  per  minute  against  a  total  head  of  1,500  ft.  Each 
pump  is  driven  by  a  direct-coupled  motor.  The  pumps  were  set 
down  in  the  year   1898,  and  have  given  great  satisfaction. 

(G.)  Two  complete  sets  by  Messrs.  Mather  and  Piatt,  3 
pumps  in  each  set  or  group,  each  set  capable  of  delivering  200 
gallons  per  minute  against  a  head  of  1,650  ft.,  or  550  ft.  for 
each  pump. 

(H.)  Turbine  pump  by  Messrs.  Henry  R.  Worthington,  of 
New  York.  36  in.  inlet  and  outlet  apertures  in  casing.  Cast- 
iron  impeller  5  ft.  diameter.  With  such  a  pump  directly  coupled 
to  a  Westinghouse  induction  motor,  running  at  about  344 
revolutions  per  minute  and  delivering  about  30,000  U.S. 
gallons  per  minute  against  90  ft.,  the  current,  as  registered  in 
the  pump  house  on  a  visit  by  the  author,  was  at  6,120  volts 
and  137  amperes.  Taking  the  U.S.  gallon  of  water  as  equal 
to  8  33  lb.,  the  fi  gures  give  the  pump  or  effective  horse  power 
as  682,  with  an  electrical  horse  power  supplied  to  the  motor 
amounting  to  1,124.  The  overall  efficiency,  or  the  combined 
efficiency  of  pump  and  motor,  is  thus  60  per  cent. 

(I.)  Four-stage  Worthington  turbine  pump.  Capacity,  220 
gallons  per  minute  against  385  ft.  total  head.  The  efficiency 
obtained  on  testing  the  pump  (driving  it  through  bolt  pulley) 
when  working  under  the  conditions  named  was  72  per  cent. 


THE  NATIONAL  PHYSICAL  LABORATORY. 


As  a  recent  meeting  of  the  General  Board  of  the  National 
Physical  Laboratory,  invitations  by  Sir  William  Huggins 
and  Lord  Rayleigh  to  inspect  the  work  of  the  institution 
were  given  to  a  number  of  interested  gentlemen.  The 
various  departments  were  open  for  inspection,  Dr.  Glaze- 
brook,  the  director,  and  his  staff  giving  ready  explanations. 

In  the  electro-technical  department  means  are  being 
provided  for  testing  electrical  apparatus  on  a  large  scale, 
and  here  the  electric  research  work  of  the  Engineering 
Standards  Committee  was  made  to  determine  the  maximum 
temperatures  permissible  in  electrical  machinery.  In  the 
thermometric  department  investigations  are  being  carried 
out  to  determine  on  a  solid  electrolyte  in  designing  a 
system  of  high-temperature  electrical  measurements.  The 
metallurgical  department  was  busy  on  tests  of  nickel, 
manganese,  and  other  iron  alloys,  prepared  by  Mr.  R.  A. 
Hadrleld,  and  with  the  critical  ranges  on  heating  and 
cooling  of  modern  high-speed  tool  steels.  In  the  engineering 
branch  the  standard  leading  screw  lathe  was  fitted  with  a 
compensating  bar  to  correct  its  error,  and  it  is  now  true  to 
within  0001  in.  over  the  length  of  3  ft.  It  has  been  used 
to  cut  a  screw  for  Messrs.  Armstrong,  Whitworth,  and  Co., 
the  errors  in  pitch  of  which,  measured  from  one  end,  lie 
between  -'0003  and  +'0002  in.  in  a  length  of  3  ft.  Some 
accurate  tests  are  now  being  made  upon  the  effects  of  wind 
pressures  on  structures,  and  the  resistance  of  materials 
under  alternating  stresses. 

At  the  observatory  department  preparations  are  being- 
made  for  testing  boiler  plates,  bolts,  cement,  etc.,  tests 
having  had  to  be  refused  for  want  of  sufficient  equipment. 
During  the  year  the  standard  attained  by  watches  was 
exceedingly  high,  the  best  gaining  93  2  marks  out  of  a 
possible  100,  the  highest  result  yet  obtained  from  an 
English  lever  watch. 


Sir  Wm.  Arrol  and  Co.  Ltd. — The  directors'  report  recom- 
mends a  dividend  at  the  rate  of  10  per  cent  per  annum  oil 
ordinary  shares,  after  allowing  J5,474  for  depreciation  and 
transferring  £1,672  to  reserve. 
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120    HORSE   POWER   HIGH-SPEED  CRUISER 
DAUNTLESS. 

The  .successful  application  of  petrol  motors  for  propelling 
launches  is  now  an  accomplished  fact,  and  the  experience 
gained  with  vessels  built  for  inland  waters  has  enabled 
manufacturers  to  design  larger  vessels  which  will  be  trust- 
worthy at  sea. 

The  boat  which  we  now  illustrate  is  a  67  ft.  high-speed 
cruiser,  built  by  Messrs.  S.  F.  Edge  Limited  for  work  in 
the  North  Sea.  This  boat  has  sleeping  accommodation 
separate  from  the  saloon  for  four  passengers,  and  all  the 
owners'  and  passengers'  accommodation  is  aft  of  the  engine 
room,  while  the  crew  is  located  forward.  The  propelling 
machinery  consists  of  two  6(5  M.P.  Napier  marine  motors, 
giving  a  speed  at  sea  of  16  knots.       The  method  of 


cost  of  one  battleship,  and  they  might  do  more  than  heavy  ships 
to  decide  the  issue  of  a  hard-fought  day. 

He  also  suggested  that  some  of  the  British  battleships  might 
with  advantage  be  similar  to  those  now  being  built  for  Italy 
and  Germany,  with  a  displacement  of  about  13,000  tons. 
Without  advocating  a  revolution  in  shipbuilding  policy,  or 
desiring  that  England  had  a  single  big  ship  less  on  the  navy 
list,  he  contended  that  in  future  shipbuilding  programmes  some 
vessels  should  be  included  of  a  type  suitable  for  narrow  and 
shallow  waters. 

With  regard  to  the  submarine,  the  author  remarked  that 
it  was  essentially  a  defensive  weapon.  It  was  valuable  for 
harbour  defence,  but  its  ability  to  navigate  the  seas  had  yet  to 
be  proved. 

Turning  to  the  consideration  of  cruisers,  the  author  con- 
sidered that  the  latest  British  examples  would  well  bear  com- 
parison with  those  under  construction  elesewhere.  Two  types 
were  necessary :  Scouts  of  the  fleet,  in  which  speed  and  coal 
endurance  were  the  essential  qualities,  and  cruisers  for  the  pro- 
tection of  commerce,   in   which  fighting   efficiency   must  be 
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construction  of  the  vessel  is  the  Saunders'  system,  and  all 
external  fittings  are  simply  and  beautifully  carried  out. 
Descriptions  of  the  Napier  marine  motor  and  the  Saunders' 
system  of  construction  were  given  in  our  issue  of  March 
3rd,  1905. 


SHIPBUILDING    FOR   THE  NAVY. 


At  the  ordinary  meeting  of  the  Institution  of  Civil  Engineers  on 
the  14th  inst.,  Sir  Guilford  L.  Molesworth,  K.C.I.E.,  president, 
in  the  chair,  the  paper  read  was  "  Shipbuilding  for  the  Navy," 
by  Lord  Brassey,  K.C.B.,  Assoc. Inst.C.E. 

The  author  pointed  out  that  financial  considerations  could 
not  be  disregarded  in  dealing  with  this  subject,  and  drew 
attention  to  the  growth  of  the  ratio  of  the  military  expenditure 
to  the  aggregate  public  expenditure  of  the  United  Kingdom 
during  the  past  ten  years,  as  compared  with  the  ratios  for 
Continental  States. 

In  growth  of  dimensions  England  had  always  led  the  way, 
and  in  the  hands  of  the  skilful  naval  architects  who  were,  or 
had  been,  her  naval  constructors,  growing  dimensions  had  given 
a  more  than  proportionate  gain  in  fighting  efficiency ;  but  on 
the  other  side  various  arguments  could  be  advanced.  In  a 
naval  battle  numbers  must  tell,  and  if  the  units  were  less  costly 
more  of  them  could  be  built.  Increase  of  size  gave  no  immunity 
from  the  dangers  of  darkness  and  fog,  from  stranding  or 
collision,  from  the  ram,  or  the  torpedo,  or  the  submarine  mine. 
Conning  towers  could  give  no  protection  to  commanders. 

Consideration  must  be  given  to  the  hydrographical  con- 
ditions in  many  parts  of  the  seas  in  which  British  ships  might 
have  to  fight.  There  were  important  harbours  which  heavy 
ships  could  not  enter,  and  long  stretches  of  coast  which  they 
could  not  approach. 

The  author  was  of  opinion  that  it  should  not  be  difficult  to 
design  a  high-speed  vessel  of  the  torpedo-boat  destroyer  class, 
heavily  armoured,  armed  with  torpedo  tubes  and  with  one 
heavy  gun  in  the  bows.    Many  of  these  could  be  built  for  the 


combined  with  these  qualities.  The  latter  type  must  be  large. 
With  regard  to  scouting  cruisers,  the  author  pointed  out  that 
the  war  in  the  far  East  had  shown  that  cruisers  having 
no  protection  by  vertical  armour  could  hardly  be  reckoned  as 
combatants.  He  raised  the  question  whether  scouts  could  be 
supplied  to  the  navy  without  specially  building  for  this  service. 
Naval  opinion  was  sceptical  as  to  the  value  of  the  mercantile 
auxiliary,  and  some  vessels  had  been  put  on  the  list  of  reserve 
cruisers  which  should  not  be  there.  For  the  navy  "  ocean 
greyhounds  ''  only  were  needed.  The  author  quoted  the 
evidence  given  by  Lord  Charles  Beresford  before  the  committee 
on  steamship  subsidies,  to  the  effect  that  only  such  ships,  built 
as  they  were  for  speed  in  any  weather,  could  perform  the  task 
of  ascertaining  and  reporting  with  the  utmost  rapidity  the 
movements  of  an  enemy. 

From  the  point  of  view  of  the  navy  the  arguments  were 
cogent  in  favour  of  liberality  in  subsidies  to  such  vessels,  quite 
apart  from  the  benefit  to  the  Empire  arising  from  swift  inter- 
communication. Such  vessels  might  be  ultilised  for  the  training 
of  naval  engineers  and  stokers.  The  Indian  and  other  troop- 
ships, formerly  so  valuable  for  the  training  of  the  steam  branch 
of  the  service,  had  ceased  to  exist. 

For  scouting  duties  the  essential  feature  was  high  speed.  It 
was  doubtful  whether  protection  could  be  given  by  structural 
modifications  without  incurring  excessive  costs. 

The  author  concluded  by  urging  the  desirability  of  dis- 
cussion on  such  questions,  which  were  of  exceeding  complexity 
and  momentous  import  to  the  nation.  It  had  been  decided  that 
the  proceedings  of  the  Admiralty  Advisory  Committee  on  Ship- 
building should  not  be  made  public.  Such  discussions  as  those 
which  might  from  time  to  time  be  held  under  the  auspices  of 
the  Institution  of  Civil  Engineers  were  the  more  valuable  for 
the  guidance  of  public  opinion. 


New  Marconi  Station. — The  Canadian  Government  has 
decided  to  have  a  Marconi  wireless  telegraph  station  placed 
on  Table  Island,  to  be  ready  by  August  1st  next.  The  under- 
taking has  the  sanction  of  the  Minister  of  Marine  and  Fisheries, 
Ottawa,  and  of  Lord  Stratheona. 
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By  D".  SAMUEL  SMILES. 


These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
instalments  as  per  Order  Form  on  page  xi. 


OUR  SECRETAIRE  BOOKCASE 

is  still  being  sent,  on  receipt  of  6s.  deposit, 
to  readers  in  various  parts  of  England.  This 
greatly  admired  and  most  useful  piece  of 
home  or  office  Furniture  cannot  be  purchased 
elsewhere  at  our  price,  in  consequence  of 
the  special  terms  we  have  made  by  ordering 
large  quantities  from  the  makers. 


FOR  PARTICULARS  ADDRESS— 

The  Manager,  "Engineers'  Gazette" 

359,    STRAND,  LONDON, 


INVENTORS'  AGENTS  AND  FRAUD. 

The  term  "  Patent  Agent "  cannot  be  used  by  any  person 
whose  name  is  not  upon  the  Official  Register  of  Patent 
Agents,  and  recognised  by  the  Board  of  Trade  as  a  person 
duly  qualified  to  aid  inventors  in  the  preparation  of  their 
specifications  and  otherwise  for  the  patents  they  seek  to 
obtain  in  this  country.  Any  person  not  thus  duly  regis- 
tered and  describing  himself  as  a  Patent  Agent  "  whether 
by  advertisement,  description  on  his  place  of  business, 
by  any  document  issued  by  him,  or  otherwise,"  is  liable 
on  summary  conviction  to  a  fine  of  £20  for  each  offence. 

Owing,  however,  to  the  peculiar  interpretation  and 
limited  definition  that  has  been  placed  by  the  High  Court 
upon  the  meaning  of  the  precise  words  "  Patent  Agent," 
certain  unscrupulous  persons  have  continued  to  practically 
represent  themselves  to  the  public  as  Patent  Agents  by 
employing  titles  such  as  "  Patent  Office,"  "  Office  for 
Patents,"  "  Inventors'  Agents,"  and  other  like  terms 
intended  to  mislead  the  public  into  the  -belief  that  they 
were,  in  fact,  Patent  Agents,  although  the  precise  words 
have  not  been  employed  by  them. 

With  the  examples  that  have  been  only  too  frequent 
of  the  fraud  and  mischief  perpetrated  by  irresponsible 
persons  acting  for  inventors  in  this  unauthorised  manner, 
it  might  have  been  assumed  that  the  public  by  this  time 
would  have  been  sufficiently  alert  and  on  its  guard  against 
the  shark-like  proclivities  of  the  class  of  persons  haunting 
the  Patent  Office  for  the  names  and  addresses  of  the 
inventors  who  are  unfortunate  enough  to  personally  file 
their  own  applications.  Inventors,  however,  when  filing 
their  applications,  are  apparently  just  in  the  right  mood 
to  be  caught  and  fleeced  by  the  touting  agent,  who  seeks 
to  benefit  himself  under  the  pretence  of  being  able  to 
facilitate  the  progress  of  the  patent,  and  to  find  a  market 
for  the  invention  when  patented. 

The  Patent  Office  in  America  has  the  power  to  refuse 
to  accept  any  specifications  that  are  lodged  by  persons 
acting  as  agents  against  whom  complaints  have  been 
proved,  but  no  such  power  is  given  to  the  Comptroller  of 
the  British  Patent  Office,  consequently  worthless  patents 
are  filed  eveiy  day  by  persons  against  whom  charges  have 
not  only  been  made,  but  proved  guilty  of  disgraceful 
conduct  in  connection  with  their  past  practices  in  deluding 
inventors  whom,  too,  they  have  frequently  knowingly 
defrauded. 

With  a  view  to  remedying  this  glaring  defect,  it  is 
satisfactory  to  note  that  a  Bill  has  been  introduced  into 
Parliament  for  the  purpose  of  amending  the  Patent  Act 
for  the  protection  of  inventors  by  extending  and  broaden- 
ing the  interpretation  and  definition  of  the  term  Patent 
Agent,  so  as  to  make  it  cover  the  class  of  persons  now 
outside  the  control  of  the  Patent  Office, 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED  BY  Messrs.  MARKS  AND  CLERK. 

The  follounng  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Sjjecijications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— vis.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  inoluding  Implements. 

5886  C.  L.  C.  PILLON.    Receptacles  for  butter,  etc.* 

5925  G.  LAMING.    Potato  sorters.* 

5934  O.  B.  REYNOLDS.  Hay-tedder.* 

6070  T.  WILKINSON.    Supports  for  training  plants. 

6109  R.  JONES.    Hay,  straw,  etc.,  cutting  knife. 

6183  E.  TATUM.    Fruit-gathering  device.* 

6270  P.  J.  and  G.  PARMITER,    Flexible  harrows. 

6377  R.  BOBY   LTD.  and  A.   G.   BRISTON.  Conveying 
grain,  etc. 


Arms  and  Ammunition. 


5838    O.  JONES.    Small  arms. 

5931    G.  T.  GLOVER.    Shields  for  trigger  guards. 

5994    A.  J.  BOULT  (Dr.  F.  Albin,  Germany).  Gunsights.* 

6125    KING'S  NORTON  METAL  CO.  LTD.,  T.  A.  BAY- 

LISS,  H.  M.  SMITH,  and  H.  W.  BROWNSDON. 

Projectiles  and  submarines. 

6154  A.  T.  DAWSON  and  J.  RAMSAY.    Automatic  guns. 

6155  A.  H.  EMERY.    Gun  carriages.* 

6279    G.  H.  HANSEN.    Safety  device  for  rifles,  etc. 

6299    H.   H.  LAKE   (United   States  Rapid  Fire,   (Jim,  and 

Power  Co.,  U.S.A.).    Rapid  fire  ordnance.* 
6339    F.  GARRETT.    Double-barrel  guns. 
6352    G.  F.  BENTNER.    Shot  guns. 


Bottles,  Glass,  &c. 

5891  D.  H.  MANAHAN.  Bottles.* 

5910  T.  OWEN.    Mineral  water  bottle  opener. 

5926  H.  A.  MAGOON.    Non-refillable  bottles. 

6000  W.  M.  MACDONALD.    Boxes  for  bottles. 

6013  W.  M.  and  G.  HASELL     Non-refillable  bottle. 

6108  W.  G.  CRAFT.  Bottles. 

6137  W.  H.  MOORE  and  P.  C.  COX.    Non-refillable  bottle. 

6159  C.  HINDLE,  C.  SPENCE,  and  C.  A.  COAKE.  Bottle 

for  containing  poison. 

6191  R.  M.  MACKAY.  Bottles.* 

6241  H.  A.  CREAKE.    Bottle  holders. 

6261  J.  A.  and  W.   E.  G.  JOHNSTON.  Screw-stoppered 
bottles. 


Building  and  Construction. 


5787    W.  K.  KAYE  and  T.  EMMOTT.  Locks. 

5806    W.  LAVERTY.  Bricks. 

5854    J.  G.  F.  LUND.    Armed  building  stones.* 

5865    W.    HEPWORTH-COLLINS.  Conduits. 

5869    F.  G.  HICKS  and  J.  BICKIIAM.    Construction  of  roofs 

for  houses. 
5872    L.  A.  DREYFUS.  Paint.* 

5912  THE  STOURBRIDGE  GLAZED  BRICK  &  FIRE 
CLAY  CO.  LTD.,  T.  J.  HILL,  and  J.  W.  SMITH. 
Bricks. 

6004    G.  H.  ARMSTRONG  and  F.  TITE.  Windows. 

6006    J.  C.  RATTENBURG.    Roof  glazing. 

6018    F.  W.  DEAN.    Stays  for  casement  windows. 

6059    A.  VON  WIELEMANS.  Ceilings.* 

6325    E.  C.  POOLE.    Re-inforced  concrete  work. 

6347    THE  CHALK  POWERLESS  SYNDICATE  LTD.  and 

H.  S.  STONEHAVEN.    Manufacture  of  cement. 
6350    H.  R.  ALLEN.    Partition  brick  building  block  or  tile.* 
6355    K.  PIOTROWSKI.    Hollow  clay  bricks.* 
6380    W.    KLIGAN,   S.  MACKAY,   G.   E.   HOWARD,  and 

J.  A.  TURNER.    Doors  for  lifts. 
6391    E.  J.  CLARKE.    Manufacturing  cement,  etc.* 


Chemistry  and  Photography. 

5840    T.  CLEGG.    Photographic  printing  and  retouching. 

5843    R.  B.  RANSFORD.    Colour  lakes. 

5845    S.  FRANKE.    Production  of  pure  diastase. 

5852    W.  F.  BUTCHER.    Photographic  plates.* 

5861  J.  W.  JOHNSON  (The  Badisehe  Aniline  &  Soda  Fabrik, 
Germany).    Production  of  azo  colouring  matters.* 

5911    S.  H.  ADAMS.    Photographic  films. 

5930  O.  PAMPE.  Separating  bye-products  of  alcoholic  fer- 
mentation from  mash.* 

5988    O.    SCHMEISSER.    Distilling  apparatus.* 

6026  F.  KUHU.  Producing  prints  with  differently  coloured 
intercalations.* 

6075  E.  B.  PRACERQ.  Process  for  taking  up,  collecting, 
etc.,  the  vapours  of  volatile  solvents  diluted  in  air.* 

6079  H.  L.  E.  J.  NEBEL  and  M.  E.  VIGNES.  Manufacture 
of  celluloid. 

6135  E.    W.    WHEELWRIGHT    and    R.  THRELFALL. 

Amorphous  phrosphorous. 

6136  E.    W.    WHEELWRIGHT    and    R.  THRELFALL. 

Separating  amorphous  from  white  phosphorous. 
6139    0.  A.  ELIAS.    Atomising  liquids. 
6150    G.  J.  BAKEWELL.    Photographic  cabinet.* 
6211    C.  BINGHAM.    Enrichment  of  hydrocarbons. 
6276    H.  E.  SMITH.    Reducing  agents  for  photographic  uses.* 
6296    T.    DITTMAN.      Producing     half-tone  photographic 

screens.* 

6313    H.  R.  COOK.    Illumination  for  photographic  use. 
6340    J.  P.  CROFT.    Improvements  in  photography. 
6351    A.  WOODS.    Photographic  camera. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

5799    C.  W.  TONKS,  E.  TONKS,  and  G.  A.  TONKS.  Pre- 
payment locks. 

6083    R.    BRELSFORD.    Transmission    of    cash    to  various 
parts  of  a  building. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

5815  J.  ELLIOTT.  Cycles. 

5860  W.  RUDHAM.    Variable  speed  gear. 

5961  C.  H.  CHAPMAN.    Ball  carriers  for  ball  bearings.* 

5962  C.  H.  CHAPMAN.    Ball  retainers  for  ball  bearings. 
6054  D.  J.  JONES.  Cycles. 

6123  J.  KRONGVIST.  Tricycle.* 

6151  M.  HALLWRIGHT.    Cycle  pedals.* 

6204  W.   MILLIGAN.    Cycle  attachments. 

6317  B.  J.  HARRIS.    Side  carriage  attachments  for  cycles. 

6318  0.  MERINGTON.    Driving  and  cooling  gear  for  motor 

cycles. 

Electrical. 

5782    THE  ELECTRIC  &  ORDNANCE  ACC.  CO.  LTD.,  R. 

F.  HALL,  and  J.  R.  GARNER.  Electric  motor 
controllers.* 

5814  II.  HIRST  and  E.  E.  STEWART.  Automatic  accu- 
mulator charging  switch. 

5820  ELECTROMOTORS  LTD.  and  J.  H.  HAMILTON. 
Brush  holders  for  electric  apparatus. 

5827  C.  W.  J.  BUSCH.  Field  systems  for  continuous  current 
motor-electric  meters.* 

5829  G.  M.  BRINDLEY,  S.  J.  BALE,  and  S.  J.  MURPHY. 
Contact  maker. 

5834  SIEMENS  BROS.  &  CO.  LTD.  Windings  of  electrical 
machines.* 

5836    L.  SCHOLIEN.    Electric  glow  lamps. 
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5866    F.  W.  HOWORTH  (The  Moore  Electrical  Co.,  U.S.A.). 

Electrically-operated  tube  containing  rarefied  gas.* 
5896    T.  GRANGER.    Magnetic  automatic  motor. 
5899    MATHER  &  PLATT  LTD.,  E.  HOPKINSON,  and  J. 

FIRTH.    Electric  motors. 
5918    CHAMBERLAIN   &   HOOKHAM  LTD.    and    S.  H. 

HOLDEN.    Electric  batteries. 
5944    H.  LEITNER  and  R.  N.  LUCAS.    Controlling  electric 

circuits.  . 

5976  THE  ELEKTRIZITATS  ACT.   GES.  VORMALS  and 

W.  LAHMEYER  &  CO.  Regulating  compensated 
series  electric  motors.* 

5977  THE  ELEKTRIZITATS   ACT.   GES.  VORMALS  and 

W.  LAHMEYER  &  CO.  Polyphase  alternate 
current  electric  machines  provided  with  commu- 
tators.* 

5978  THE    BRITISH    THOMSON-HOUSTON   CO.  LTD., 

H.  S.  MEYER,  and  P.  A.  MOSSEY.  Methods  of 
synchronising  dynamo  electric  machines. 

5979  THE"   BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Brushes  for 
dynamo  electric  machines. 

5980  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Alternating 
current  dynamo  electric  machines. 

5981  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Alternating 
current  motors. 

5982  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Protection 
against  short  circuits. 

5983  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Dynamo 
electric  machines.* 

5984  E.  F.  PRICE,  G.  E.  COX,  and  J.  G.  MARSHALL. 

Electrodes  for  use  in  electric  furnaces.* 

6066  F.   HOPE-JONES.    Electric  clocks.* 

6067  THE  PHCENIX  DYNAMO  MANUFACTURING  CO. 

LTD.,  R.,  and  F.  POHL.  Dynamo  electric  machines. 

6072  G.  DAVENPORT.    Electric  lamp  adaptor. 

6073  SIEMENS  BROTHERS  CO.  LTD.    Electrical  mercury 

switches.* 

6077  P.  J.  PRINGLE.  Apparatus  for  indicating  when 
trolley  of  electrically-driven  vehicle  is  "  alive." 

6089    T.  W.  S.  HATCHINS.    Magnet  electric  generators. 

6091    J.  R.  BROWN.    Laying  telegraph  poles. 

6116  J.  McFARLANE  and  H.  WATSON.  Electric  light 
counterweight  fittings. 

6134    E.  W.  BLAKE.    Switch  for  incandescent  gaslighter. 

6165    W.  J.  NICHOLSON.    Communication  apparatus. 

6176    J.  H.  CHRISTENSEN.    Relays  for  telephones.* 

6192    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Oscillographs. 

6194    B.  A.  GRASBERGER.    Trolley  stands.* 

6238    A.  THOMAS.    Insulating  and  acid  resisting  sets. 

6245    A.  THOMAS.  Accumulator. 

6257  G.  B.  PARLETT  and  G.  H.  COXON.  Reverse  current 
throw-over  switch  for  compound-wound  traction 
generators. 

6259  W.  BUCHANAN.  Regulating  pressure  in  direct-current 
electric  mains. 

6271  G.  J.  and  A.  BONNELLA.  Pressel  switches  for  electric 
lighting. 

6280    J.  T.  SZEK.    Telegraphic  transmitters. 

6286    SIEMENS  BROS.  &  CO.  LTD.  and  G.  W.  PERRY. 

Attachment  of  insulators  to  tubular  arms.* 
6307    R.  GRISSON.    Unipolar  cell.* 
6370    G.   A.   P.  WIGMOUTH.    Electric  elevators.* 
6376    H.  LEITNER  and  R.  N.  LUCUS.    Regulating  variable 

speed  dynamos. 
6383    E.  GARSIDE.    Electric  switches. 


Engineering  and  Mechanical. 

5803  A.  FELSTEAD.    Crank  and  driving  shafts. 

5811  W.     J.     POOLE.      Heat     motors     for  compressors, 

exhausters,  etc. 

5841  H.  T.  GOULD.    Plate  valves.* 

5848  U.  PERZOFF.    Flexible  pipe  couplings* 

5867  P.  SCHOU.    Thrust  bearings.* 

5873  C.  C.  LONGARD.  Wrench.* 

5874  0.  BRIEDE.    Formation  of  rivet  heads.* 
•5875  L.  LEZGUS.    Water  meters.* 

5876  T.  J.  MCCARTHY.  Elevator. 

5892  A.  CLAM  A.    Compressing  air. 

5917  W.   R.  DARLING.    Self-closing  valves.* 

5921  W.  WEIR.    Direct-acting  air  pumps. 

5923  R.  FIRTH.    Valve  gear. 

5924  R.  P.  W.  MILLWARD  and  W.  MORRELL.  Pulley 

blocks,  hoists,  etc. 


5950 
5966 

5972 
6012 
6017 
6038 

6044 
6069 
6076 
6085 
6087 
6110 
6118 
6124 
6130 
6152 
6163 
6172 
6195 
6196 

6200 
6207 
6209 

6214 
6233 
6234 
6240 
6250 

6254 
6256 
6275 
6281 
6282 
6291 
6293 

6301 
6309 
6314 

6327 

6365 
6366 


5788 

5823 
5846 
5881 

5884 
5907 

5937 

5963 


6010 
6157 
6158 
6173 

6197 

6231 
6236 
6262 
6308 
6337 


J.  H.  FRENCH.    Liquid  level  indicator.* 

R.   M.   DOWNIE   end  THE   KEYSTONE  DRILLER 

CO.    Drilling  machines.* 
T.  JONES.    Conveying  metal  bars. 
H.  BURRELL.  Cranes* 
H.  STANBRIDGE.  Vices. 

FRIED  KRUPP  AST.  GES.    Locking  rocking  head  on 

transition  couplings.* 
H.  H.  BENN.    Friction  clutch  couplings. 
W.  B.  DOWNEY.    Driving  bands. 
J.  T.  DAY.    Power  transmission. 
T.  WARSOP.    Rock  drills. 

M.  HAWRAHAN.    Inside  leak  stopping  screw  rivet. 
D.  J.  THOMPSON.    Clutch  gear. 

T.  WHITE  and  W.  CHRISTIE.    Circular  saw  guards. 
T.  C.  DOLBY.    Detachable  link  driving  chains. 
H.  JANSSON.  Turbines.* 
H.  BOOTH.    Drill  clamps. 

H.   GILARDONI  and  H.  LERICHE.  Radiators.* 
W.  PRICE  (R.  Price,  Denmark).  Wrenches. 
W.  DOWNIE.    Retarders  for  boiler  fire  tubes. 
BEYER,  PEACOCK,  &  CO.  LTD.  and  H.  A.  HOY. 

Steering  gear. 
J.  and  A.  DAY.    Ribbon  shifting  mechanism.* 
P.  L.  and  J.  RENONF.    Transmission  gear. 
W.   T.  WHITEHEAD   and  J.  POOLE.  Expansible 

pulley. 

K.  M.  ALLEY.    Steam  steering  gear. 

W.  HORSFALL.    Transmission  of  motion. 

J.  SKEY  and  J.  PAYNE,  iun.    Slate-holing  machine. 

O.  LUDTKE.    Suction  pump.* 

J.  A.  B.  FEARN,  J.  B.  FEARN,  and  L.  DANIELS. 

Buffers. 
J.  SIEGER.    Stuffing  box.* 
J.  J.  BYRNE.    Hanging  canal,  etc.,  gates. 
C.  HUGOT.    Driving   gear  for  motors.* 
H.  J.  MARSHALL.    Water  gauge  glass  protector.* 
J.  W.  GUEST.    Spring  hoops. 
H.  LENTZ.    Fluid  pressure  turbines.* 
THE  HON.  W.  P.  LINDSAY.    Producing  a  flat  surface 

round  a  drilled  hole. 
H.  LENT.    Fluid  pressure  turbines.* 
W.  C.  and  W.  FENN.    Variable  throw  crank* 
W.  ROWBOTHAN  and  I.  M.  C.  J.  DE  HAVILLAND. 

Method  of  generating  power. 
P.   WALKER.      Bearing    for    cylinders    of  jacquard 

machines. 
J.  GRAY.    Slide  valves. 
T.  GAMMON.    Tapping  machines. 


Engines,  Internal  Combustion. 

(■See  also  Vehicles  for  Motor  Cars.) 

W.  SHAPLAND.    Production  of  mechanical  energy  for 

gaseous  combustion  products. 
H.  W.  M.  JACKSON.    Motor  spirit  filter. 
W.  B.  HAYDEN.    Sparking  plug.* 
THE  NATIONAL  GAS  ENGINE  CO.  LTD.  and  P.  W. 

ROBSON.    Internal  combustion  engines. 
W.  BAIGNET.  Carburetters. 

A.  M.  BARTON.  Facing  valves  of  internal  combustion 
engines. 

FRIED  KRUPP  AST.  GES.  Compressed  air  starting- 
device.* 

THE  NATIONAL  GAS  ENGINE  CO.  LTD.  II  W 
BRADLEY,  and  P.  W.  ROBSON.  Valve  con- 
trollers. 

E.  S.  BOND.    Air-cooled  internal-combustion  engines. 
T.  CLOKE  and  C.  A.  R.  HUTTON.    Oil  feed  burners. 
E.  BOUCHAND-PRACEIQ.  Carburetter.* 
SOCIETE    ANONYME    ATELIERS,  BARIGUAND, 

and  MARRE.  Carburetters.* 
T.  H.   GARDNER.    Carburetted  air  feed   to  internal 

combustion  engines.* 
D.  MACAULAY.  Carburetter. 
C.  C.  RIOTTE.    Multiple  cylinder  gas  engine.* 
A.  HAFTER.  Carburetters. 

J.  W.  JEMMISON.    Internal  combustion  engine. 
J.  A.  TORRENS.    Sparking  plug  for  internal  combus- 
tion engine.* 


Engines,  Steam. 

5792  A.  J.  COOPER.  Turbines. 

5870  K.  A.  A.  STAAHLGREN.    Rotary  engines.* 

5995  S.  J.  LAWRENCE.    Rotary  engine. 

5998  R.  F.  C.  KEATS.    Rotary  fluid  engine. 

6156  T.  CLOKE  and  C.  A.  R.  HUTTON.    Steam  turbine. 
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Pood  Products. 

5800  W.  HANDLEY  and  W.  HANDLEY,  jun.  "Proving" 
tabic  used  in  bakehouses. 

6060    G.  LJUNGSTROM.    Cow  milkers.* 

6092  A.  E.  PIGGOTT  and  THE  SOUVENIR  PORCELAIN 
CO.  LTD.  Confectionery. 

6253    W.  HOWE.    Osygenerating  mort,  beer,  etc. 

6278    J.  POUMAY.    Alimentary  product.* 

6287  A.  HORN  and  J.  WHITEFIELD.  Hollow  confec- 
tionery.* 

0373    S.  PRESTON.    Nutritive  flour.* 


Furniture  and  Domestic. 

5801    J.  HOLDING.  Polish. 

5807    R.  P.  TAIMTON.    Spring  bottom  for  bedsteads,  etc. 
5812    F.   W.   PARRY.      Pulley   bracket  for  window  blind 
rollers. 

5833    G.  S.  D.  MILNE.    Grip  for  holding  joints  of  meat  in 
position. 

5839    J.  BROWNLOW.    Couches  or  ottomans. 

5905  W.  SPARKS.    Teapot  cosy. 

5906  E.  S.  WILSON.  Soaps. 

5913  S.  I.  WHITFIELD.  Attachment  of  mosquito  netting. 
5929    G.  D.  BALDOCK  and  T.  H.  W.  BALDOCK.  Combined 

shovel  and  sifter.* 
5935    M.  G.  ALLMAN.    Rocking  chair. 
5942    T.  ELSLEY.    Attaching  door  knobs. 
5999    F.  COAKLER.    Slips  for  pillows,  etc. 
6014    E.  R.  A.  MATTHEWS.    Fireplace  appliances. 
6023    A.  E.  WILSON.  Teapots.* 

6028    A.   M.  VYSE.      Window  cleaning  protector  and  fire 
escape.* 

6049    E.  E.  WILLIAMS.    Cleaning  and  polishing  knives. 
6063    A.  PULLMAN.    Card  and  accessories  case. 
6065    J.  H.  PUGH.    Bath  tub  mats.* 

6082    H.  BARAGWANATH.     Device   for  peeling,  cutting, 

etc.,  vegetables.* 
0120    T.  CRUSE.  Polish. 

6122    A.  G.  O'BRIEN.    Fastening  seat  cushions. 

6127    D.  APPLETON.    Gas  cooking  kettles. 

6132    W.  W.  WIKINS.  Teapots. 

6138    R.  F.  PICKERING.    Dessert  utensil. 

6140    S.  WARREN.    Door  fastenings. 

6142    A.  F.  WILEMAN.    Cleaning  machine. 

6161  W.  RIVOIR,  jun.  Soap. 

6162  K.  ROBERTS.  Scissors. 

6164    C.  C.  HARRIS.    Toilet  instruments.* 

6174    J.  S.  REEKIE.    Wall  brackets.* 

6182    M.  KIPPENHAM.    Camp  stools. 

6217    A.  C.  DAYES.    Cleaning  and  whitening  apparatus. 

6224    E.  B.  BLAKE.    Hanging  pictures. 

6229    W.  T.  ROBERTSHAW.    Window  blind  furniture.* 

6243    W.  G.  HASTINGS.    Combined  desk-counter  shelf.* 

6248    H.  S.  and  J.  M.  MOORWOOD.      Combining  washing 

boilers  with  kitchen  ranges. 
6277    C.    H.    BLACK   and   T.  G.    HAIGH.    Ironing  cloth 

gripper.* 

6294    W.  F.  PURCELL.  Brushes.* 

6316    J.  C.  DUNKLEY.    Apparatus  for  teaching  children  to 
walk. 

6326    J.  McKELVEY,  jun.    Portable  easel. 
6328    A.  SMITH.    Support  for  books. 
6343    F.  COAKLEY.    Slip  for  pillows,  etc. 
6379    J.  SAXON,   D.  SAXON,  and   O.  ANDREW.  School 
desks  and  seats. 


Hardware. 

5785   F.  W ATKINS  and  M.  F.  SHAW.    Knives  and  edged 
tools.* 

5808    A.  F.  BRAMHALL.    Combination  clamp. 

5837    W.  GAMBLE.    Nail,  tack,  and  bolt  withdrawer. 

5956    W.  J.  WALLETT.    Lock  nuts.* 

6027    J.  H.  HAMILTON.    Liquor  cock. 

6029    C.  GILBERT.    Wood  chopper. 

6071    H.  AAL.  Locks.* 

6095  J.   &  R.  TENNENT  LTD.  and  J.  W.  STAFFORD. 

Fastening  for  boxes,  etc. 

6096  J.  &  R.  TENNENT  and  J.  W.  STAFFORD.  Fasten- 

ing for  boxes,  etc. 
6107    H.  WILSON.    Boilers  for  kitchen  range. 

6113  O.  &  G.  WHITAKER  and  W.  W.  BARRACLOUGH. 

Boiler  pans  for  domestic  use. 
6126    E.  A.  COAKE.    Umbrella  receptacles. 

6114  J.  E.  MEREDITH.  Castors. 
6226    P.  R.  WORRALL.    Stirrup  guard. 


6239    T.  H.  HART.    Hangers  for  bacon,  etc. 
6244    S.  J.  WHITFIELD.    Metallic  bedsteads. 
6369    J.  AVILKINS  and  E.  WILKINS.    Candelabra,  chande- 
liers, etc. 

Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

5786  T.  B.  JONES.  Prevention  of  stopped  ascension  pipes 
for  gas  retorts. 

5810  G.  BLENHEIM  and  E.  S.  V.  WILLIAMS.  Produc- 
tion of  gas. 

5821    J.  SKWIRSKY.    Mercury  vapour  lamps. 

5825    C.  ELLIS.    Making  weak  gas  * 

5830    J.  KELLERMANN.    Incandescent  burners* 

5849  E.   CONSTANTINE     Gasifying  apparatus. 

5850  E.  CONSTANTINE.    Cooling  arrangements. 
5877    R.  T.  GLOVER.    Valve  of  gas  meter. 

5890    G.  E.  J.  STREET.    Illuminating  bracket  lamps* 

5901    W.  ALLMAN.    Incandescent  burners. 

5943    E.  H.  BECKETT.    Heating  apparatus. 

5948  W.  W.  STROUDE  and  W.  E.  HALSTON.  Incan- 
descent lamp  holders. 

5959  T.  D.  KELLY  and  W.  J.  BILLINGTON.  Atmospheric 
gas  burners. 

5975    J.  EVANS  and  D.  LEWIS.    Hot  blast  stoves. 
6025    W.  ANDERSON.    Incandescent  gas  burners. 
6031    E.   WACHTER.       Automatically   regulated  acetylene 
lamp. 

6033    H.  JONES.    Safety  oil  lamps. 
6037    M.  DOLL.    Fire  screen* 
6048    C.  BARGAMIN.    Cut-off  for  gas  stoves.* 
6053    G.  C.  VICKERAY.    Electric  illuminating  lamps. 
6056    C.    GAUTSCH,  jun.      Prevention  of   fire   at  naphtha 
springs.* 

6068    R.  T.  HAMES.    Cinematographic  process. 
6074    O.  MANNESMANN.    Gas  burner.* 

6080  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  and 

K.  AHLQUIST.  Apparatus  for  rendering  available 
the  energy  of  gases. 

6081  H.  NEWTON.    Utilisation  of  heat  contained  in  fuel. 
6099    R.  H.  BEST.    Shade  lamps. 

6106    W.  NICOL.    Ventilating  appliances. 

6119    T.  ROWBOTHAM,  S.  BOOTH,  and  H.  J.  OSBORN. 

Twin  cell  gas  producer. 
6121    H.  L.  TODD     Automatic  distinguishing  device  for  oil 

lamp.* 

6123    THE  NEW  INVERTED  INCANDESCENT  LAMP  CO. 

LTD.  and  J.  BRIDGER.    Incandescent  gas  burner. 

6179  W.  M.   STILL  and  A.   G.  ADAMSON.  Incandescent 

gas  lamps. 

6180  W.  S.  WHITMORE.    Heating1  conservatories. 

6184    J.  GREENWOOD  and  T.  MARRIOTT.    Artificial  fuel. 
6206    J.    McV.   MORRIS.       Distributor   for   acetylene  gas 
generator. 

6251    C.  F.  BARRADELL.    Light  reflector. 
6267    B.  M.  DRAKE.    Imitation  candles  for  electric  light. 
6269    H.  LEITNER  and  R.  N.   LUCUS.    Electric  lighting 
system. 

6272    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The    General    Electric    Co.,     U.S.A.).  Vapour 

electric  lamps. 
6285    R.  J.  SPREDBURY.    Incandescent  gas  lamps. 

6297  S.  CUTLER.    Gas  purifiers. 

6298  W.  J.  HOOKS  and  B.  W.  DONKIN.  Pavement  lights.* 
6341    R.  WRIGHT.    Safety  lamp. 

6375    THE  FIRM  OF  H.  BUSSING.    Radiators  for  motor 
cars.* 

6382    C.   DELBEG  and  J.  P.  CUARTERO.    Fire  lighting 
materials.* 


Jewellery,  Clocks,  and  Music. 

(Including  Phonographs,  etc.) 

5794    W.  J.  MOON.    Metal  clock  case. 
5853    C.  W.  PIPER.    Stop  clocks. 

5958    J.  A.  DURIER.    Keyless  system  for  timepieces. 
5968    H.  E.  GIRDLESTONE.    Expression  stop  for  banjos. 
6050    J.  C.  ENGLISH.    Talking  machines.* 
6188    J.   S.  GOODWIN.  Phonographs. 

6227    B.  D.  BAYLY  and  T.  W.  BAYNES.    Teaching  music 
mechanically. 

6258    J.    T.    HANSON  and    A.  R.   FOWLER.  Pianoforte 
player. 

3691a    C.  D.  ABEL  (Siemens  &  Halske  Akt.  Ges.,  Germany). 

Spring  for  timepieces.* 
6312    C.  H.  HATCH.    Clock  for  timing  pigeons. 
6372    G.  H.   DAVIS.      Controlling  mechanism   for  musical 

instruments.* 
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Leather  Goods,  including  Machinery. 

5831  J.  P  PEICE,  A.  BATES,  and  BRITISH  UNITED 
SHOE  MACHINERY  CO.  LTD.  Sole  moulding 
and  channel  laying  machines. 

6090    A.  G.  YORK.    Unbuttoning  leggings,  etc. 

6111    A.  DAYNES.    Device  for  gauging  leather  soles. 

6242    A.  HILL.    Manufacture  of  boots  and  shoes. 

6360    D.  ZAMBANS.    Razor  strops. 


Medical. 

5856    L.  BAUER.    Medicine  for  cure  of  diabetes.* 

5916    O.  ORDISH.    Antiseptic  seat  cover. 

5932    W.  M.  MITCHELL.    Inhaling  compound  for  firemen.* 

6148    H.  C.  PAYNE.    Medicating  air.* 

6171    W.  P.  THOMPSON  (J.  P.  Bonr,  Germany).  Capsules 

for  medicines. 
6249    J.  W.  GODDEN.    Obstetrical  forceps. 
6324    A.  D.  EVANS  and  W.   C.   SNOOK.    Electric  stetho- 
scope. 

6349    M.    and   M.    COHEN.      Manufacture  of   dressing  for 
dressing  wounds.* 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

R.  SIMPSON.    Conversion  of  iron  into  steel. 

S.  OSBORN  and  C.  COLES.  Electrolytic  manufacture 
of  copper  wire. 

W.  P.  THOMPSON  (C.  W.  Merrill,  U.S.A.).  Separa- 
tion of  heavier  from  lighter  components  in  ores. 

P.  S.  ANDERSON.  Smelting  ores,  and  conversion  in 
alloys. 

S.  J.  ROBINSON  and  G.  RODGER.    Ingot  moulds 

for  compressing  machines. 
G.  JOHNSTON.    Ore  crushing.* 
J.  HINDMARSH.    Screws,  nails,  etc.* 
P.  F.  PEDDINGHAUS.    Shearing  machines.* 
J.  BONE.    Metal  casting. 

A.  Y.  DOWNTON.  Manufacture  of  wire,  cables  etc. 
R.  W.  E.  McIVOR  and  M.  FRADD.    Extraction  of 

nickel  from  ores. 
F.  G.  HEATH  and  G.  LEWIS.    Scouring  or  polishing 

pins,  etc. 
M.  WAGNER.    New  alloy. 

F.  J.  BERGENDAL.  Furnaces  for  calcining  and  burn- 
ing briquettes,  etc. 


5817 

5887 

5670 

6001 

6094 

0128 
6149 
6202 
6213 
6228 
6255 

6283 

6290 
6388 


5789 
5824 
5835 
5960 
6034 
6086 
6167 

6168 

6169 
6359 


5797 
5818 
5859 
5945 

5949 
5954 

6036 
6052 

6093 
6186 
6187 
6193 
6364 


Optical,  Mathematical,  etc.,  Instruments- 

L.  H.  COOKE.  Theodolites. 

J.  W.  MEEK.  Telemeters. 

FRIED  KRUPP  AKT.    Measuring  device.* 

E.  A.  REAVES.    Theodolites,  etc. 

G.  H.  ODELL.    Ascertaining  facial  measurements. 
A.  R.  MEECH.    Automatic  weighing  machine. 

W.  F.  STANLEY  and  W.  F.  STANLEY  &  CO.  LTD. 

Perspective  drawing  table. 
W.  C.  KIMBER  and  W.  F.  STANLEY  &  CO.  LTD. 

Drafting  apparatus. 
A.  T.   THOMPSON.    Optical  projection  apparatus.* 

H.  ANSCHUTZ-KAEMPEE.  Gyroscopes.* 


; Printing  and  Typewriting. 

E.  RAWLINGS.    Preparing  lithographic  stones. 

F.  M.  MOLE.    Block  printing. 

J.  R.  ROGERS.    Linotype  machines.* 
T.  BUSH.    Burner  for  consuming  "  Dowson "   gas  in 
connection  with  the  melting  pots  of  linotype  machines 

A.  W.  TURNER.    Paper-delivery  appliance. 

F.  S.  ROSE  and  THE  ROSE  TYPEWRITER  CO. 
Typewriters.* 

J.  LUTZ.    Oscillating  cylinder  printing  piesses.* 

E.  WETZEE.  Air  suction  contact  for  stopping  print- 
ing machines  by  electricity. 

W.  SMITH.    Platten  printing  machines. 

B.  McGINTY.    Gripper  for  printing  press.* 
B.  McGINTY.    Printing  press. 

W.  H.  TURNER.    Transfer  printing  machines. 
T.    A.   MIDDLETON   and   C.   E.    CLIFT.  Printing 
machines. 


Railways  and  Tramways. 

5781    A.  C.  DAVEY.  Foghorns. 

5809    T.  D.  JACKSON.    Railway  chair. 

5863  A.   W.    SULLIVAN   and  W.   RENSHAW.  Electric 

train  signals.* 

5864  J.  R.  HARDY.  Pistons  for  vaccum  brake  cylinders.* 
5880    E.  M.  RANKIN.    Railway  crossings. 

5894    F.  A.  LUDLOW.  Fog  signals. 

5909  H.  WATSON.  Automatic  locking  device  for  railway 
doors. 

5928    C.  R.  ROBINS.    Rail  joints* 
5941    B.  C.  SIMPSON.    Fog  signalling. 
5964    L.  E.  SAUNDERS.  Signalling. 
5967    W.  G.  BAKER.    Fog  signalling. 

6002    H.  K.  CAMPBELL,  G.  G.  SCURFIELD,  and  H.  A. 

WATSON.  Signalling. 
6011    G.  W.   SOMER VTLLE.      Automatic  lock  for  railway 

carriage  door. 
6016    C.  H.  S.  WENTWORTH.    Railway  chair. 
6046    G.  WINTERBURN.    Tramway  rails.* 
4499a,  1905    E.  ROBINSON.    Railway  signalling. 
6145    A.  J.  BATTERSBY.    Fog  signalling. 
6153    P.  EPPERSON  and  A.  E.  CHAMBERLAIN.  Railway 

rails. 

6175    T.  CROMPTON.    Railway  signalling. 

6273  B.  HIRD.    Fog  signalling. 

6300    H.  H.  LAKE  (A.  F.  Turpin,  U.S.A.).    Railways  for 

recreative  purposes.* 
6206    C.  ELIVELL.    Railway  crossings. 

6320  M.  GUDTHORN.  Automatic  coupling  for  railway 
vehicle. 

6331    G.  HUGHES.    Signalling  apparatus. 

Sanitation- 

(Including  Building  and  Hardware.) 

5795    R.  WADSWORTH.    Street  sweeping  machines. 

6030  O.  WILLING  and  I.  SCHIRM  (nee  Walter).  Covers 
for  receptacles,* 

6097  F.  M.  PROCKTER  and  J.  B.  HOWORTH.  Supply- 
ing humidified  air  to  interior  of  buildings. 

6115    W.  POLLOCK.    Fastening  door  handles. 

6166    H.  T.  TALLACK.    Plumbing  apparatus. 

6220.    W.  E.  FARRER.    Manhole  cover. 

6260    A.  ILLIDGE.    Fanlight  stays* 

6274  H.  L.  PATTINSON.    Bricks,  etc. 

6302  R.  R.  DOUGLAS.    Dredging  machinery.* 

6303  H.  PARK    and   H.    R.   BUTTERWORTH.  Dredge 

bucket.* 

6323    S.  E.  ALLEY  and  G.  BARR.    Removal  of  dust. 
Shipbuilding  and  Navigation. 

5868  D.  DAVIES.  Transference  of  cargo  between  ships  at 
sea. 

5914    J.  V.  H.  HARRISON.    Coupling  for  ships'  rudders. 
5991    T.  H.  STRINGER  and  A.  LUVENTA  AL.  Propellers 

for  air  ships. 
6147    C.  D.  DOXFORD.    Turret  vessels. 
6333    R.  McALPINE  PEED.  Submarines. 

Spinning,  Weaving,  and  Allied  Trades. 

5798    BOYLAN,  PLATT,  &  BOWER,  and  S.  WILKINSON. 

Controlling  the  feed  of  yarn  from  extra  beams  or 
bobbins. 

5842    THE    BRADFORD    DYERS'    ASSOCIATION  LTD. 

Apparatus  for  finishing  textile  fabrics. 
5993    P.    ACATOS.    Cleaning,    sizing,    and   sorting  palmyra 

and  other  vegetable  fibre. 
6015    J.  PILLING.    Carding  engines. 
6024    A.  BALFOUR.    Bobbin  drags  or  temper  bands. 
6062    C.  F.  TOPHAM.      Twisting  fibres  and  putting  them 

into  coil  form. 
6208    J.  H.  BRINDLE.    Spinning  ring. 

6215    TEXTILE  FIBRES  LTD.  and  J.  TICKEL.  Treatment 

of  rhea,  ramie,  etc. 
6230    W.H.DUCKWORTH.    Dyeing,  colouring,  etc.,  polished 

yarns. 

6232    A.  MARR.    Cutting  cloth. 

6246    N.  S.  BROWN.    Clearers  for  frames  for  cotton,  etc. 
6332    WILDING  BROS.  LTD.  and  J.  NELSON.  Production 

of  a  watered  pattern  upon  woollen  fabrics.* 
6336    T.  TAYLOR.    Woven  figured  fabrics. 
6310    J.  W.  GILL.    Scouring  cords  or  twine. 

6356  R.  LINKMEYER.    Artificial  silk  threads* 

6357  R.  LINKMEYER.    Winding  artificial  threads.* 
6384    C.  WETTES.    Sewing  machines.* 
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Stationery  and  Paper. 

5816  W.  SAMUEL  and  B.  HERBERT.  Combined  pen  and 
blotter. 

5822    M.   STAELER.    Envelopes  and  dark  slides   for  plates 

and  flat-  films. 
5915    T.  CURTIS.  Envelopes. 
5940    W.  J.  H.  KLOETGEN.    Paper  file  clips. 
5955    R.  J.  COPELAND  and  A.  E.  CHATTERSON.  Binders 

for  papers.* 

5992  P.  F.  ZU  AICHLBURG  and  J.  WRATITISH.  Ink- 
wells. 

0043    A.  A.  WOODWARD  and  F.   A.   NASH.    Albums  for 

picture  post  cards. 
6088    II.  F.  G.  WOOD.  Envelopes. 

6143  W.  PERRETT  and  EYRE  &  SPOTTISWOODE 
(BIBLE  WAREHOUSE)   LTD.    Indexing  books.* 

6201    P.  F.  PEDDINGHAMS.    Envelope  machine.* 

6264    A.  C.  FLETCHER.    Adhesive  labels.* 

6292  H.  H.  LAKE  (Arkell  Safety  Bag  Co.,  U.S.A.1).  Making 
stretchable  crinkled  paper.* 

6304  H.  H.  LAKE  (Arkell  Safety  Bag  Co.,  U.S.A.).  Making 

stretchable  crinkled  paper.* 

6305  K.  OSBORNE.    Picture  postcard  envelope. 

3691ii    C.  D.  ABEL  (Siemens  &  Halske  Akt.  Ges.,  Germany). 

Manufacture  of  writing  pens.* 
6381    J.    S.   CHARTNES.    Case  to  receive  sheets  of  paper 

for  notes  and  memoranda. 


Steam  Boilers  and  Fittings. 

5783    G.  BURTON.     Automatic    twin    or  triple    valve  for 

water,  steam,  etc. 
5793    W.  D.  BOWNESS,  E.  T.  BOWNESS,  and  S.  SPENCE. 

Steam  generators. 
5804    W.  DRUMMOND  and  G.  W.   DRUMMOND.  Feed 

pumns  for  locomotive  boilers. 
5885    J.  B.  VAN  OOSTERWYCK.    Production  of  steam.* 
5897    H.  COBY  and  T.   GREAVES.    Device  for  stationary 

boilers. 

5922    W.  WEIR.    Feed  water  heaters. 

5990    J.  S.  GLENN  and  H.  HENKE.    Locomotive  boilers.* 

6005    B.  R.  ROWLAND.    Steam  boilers. 

6008    J.  J.  TINKER.    Steam  valves.* 

6078    D.  B.  MORISON.    Condensors  and  heaters: 

6105    J.  GUTHRIE.    Smokebox  door  for  marine  boiler.* 

6112    A.  BALL.    Prevention  of  corrosion  in  steam  boilers. 

6185    G.   A.   MOWER.    Treatment  of  escaping  products  of 

combustion. 
6221    L.  GLOVER.    Steam  generator. 

6237    F.  A.  LEWIS.    Prevention  of  steam  boiler  smoke.* 
6354    W.  BALINT.    Steam  generators.* 

Toys,  Games,  and  Sport. 

5819  S.  WILLIAMS.    Laceless  football.* 

5844  I.  NATHANIEL.    Supporting  scenery. 

5908  P.  CRUICK SHANK.    Golf  and  like  balls. 

5952  J.  F.  W.  GLEY.    Manufacture  of  rods  from  cane. 

6047  S.  E.  POOLE.    Tips  for  cues. 

6051  W.   G.    SPECK.  Game. 

6058  C.  SEARLE.    Missile  game  apparatus. 

6189  H.  A.  PICKEN.    Fishing  lines  and  floats. 

6345  A.  S.  WIGMORE.    Mechanical  toys. 

6358  C.  DE  BUREN.    Golf,  etc.,  balls. 

Tyres. 

5802  A.  J.  WARE.    Armoured  tyre. 

5828  H.  J.  BRADLEY.    Pneumatic  tyres. 

5855  J.  PULLMAN  and  E.  E.  PULLMAN.    Tread  bands. 

5858  W.  HELME  and  F.  CURZON.    Pneumatic  tyres. 

5878  G.  C.  MARKS  (J.  E.  Mayber,  Canada).  Tyres. 
5883  T.  G.  NOTLEY.    Securing  tyres  to  wheels. 

5903  C.  A.  HARDY  and  E.  CAMPS.    Pneumatic  tyres. 

5904  T.  BETTNEY.  Tyres. 

5927  F.  H.  BOWLY  and  D.  J.  RUNYON.    Automatic  tyre.* 

5936  F.  APTED.    Side  slipping  attachment. 

5939  F.  H.  ASBURY.    Caned  non-slipping  tyre. 

5971  F.  VEITH.    Inner  tube* 

6009  A.  E.  GAY.    Flexible  tyre. 

6146  C.  W.  WILSON.  Tyres. 

6225  J.  C.  REVILL.    Preventing  side  slipping. 

6263  E.    C.    F.    OTTO,  jun.,  and    W.    H.    SOPER.  Non- 
skidding  device. 

6368  A.  NICHOLSON.    Non-skidding  device. 

Vehicles,   Wheels,  etc. 

5826    J.  BLISS.    Railway  wagon  brake. 

5879  A.  C.  MASSEY.    Axles  for  vehicles. 

5893    A.   ST.  V.  BURNABY.    Electrically-propelled  vehicles. 


5920    G.    MACBETH.       Prevention   of    lateral    slipping  of 

.  vehicle  wheels. 
5946    J.  D.  GALLAGHER.    Brake  shoe.* 
5957    A.  S.  HALE.    Car  seats* 

5969  W.  P.  THOMPSON  (W.  S.  Johnson,  U.S.A.).  Self- 
propelled  vehicles. 

6019  THE  WOLSELEY  TOOL  &  MOTOR  CO.  LTD.  and 
H.  AUSTIN.    Driving  mechanism  of  motor  cars. 

6084    R.  F.  REGGEL.    Spring  wheels  for  vehicles. 

6103  G.  WILSON.    Vehicle  wheels.* 

6104  R.  P.  FUGE.    Stands  for  motor  vehicles. 
6131    A.  BECKER.    Grain  and  stock  car. 

6144    C.  A.  KIDD.    Vehicle  wheels. 

6190    L.  HOUGHTON.    Vehicle  wheels. 

6203    II,  G.  LAY.    Opening  and  shutting  vehicle  windows 

6252    A.  G.  GREEN  WAY.    Supporting  motor  car  bodies  on 

their  frames. 
6266    H.  E.  PERKE.    Vehicle  wheels. 
6288    J.  P.  FRISBY.    Tin  wagons. 

6311    .1.  TAYLOR  and  F~  J.  JACKSON.    Vehicle  brake.* 
6338    F.  BEES.    Prevention  of  vibration  or  jolting  in  vehicles. 
6386    E.  SCHMITZ.    Wheel  rims  for  road  vehicles.* 


Wearing  Apparel. 

5784    A.   C.  BROWN.    Firemen's  helmets. 

5790  M.  A.  PARKINSON.    Hair  pin. 

5813  V.  I.  COX.    Fasteners  for  putties,  etc. 

5832  F.  KENNELL.    Foot  wear. 

5900  S.  HUNT  and  A.  HUNT.    Flower  holder  brooch. 

5951  H.  LOWE.    Toe  pieces  or  tips  for  shoes. 

5973  W.  E.  CONAN.  Hats. 

5974  S.  ROYLE.  Corsets. 

5997  J.  HOLROYD.    Securing  neck  ties.* 

6020  A.  MART.  Gloves. 

6022  M.  W.  LEE.    Adjustment  of  veils.* 

6042  JARRETT  &  RAMSFORD  LTD.  and  G.  A.  LAUGH- 
TON.    Hair  pins. 

6129  A.  D.  CRYER  and  F.  MARSHALL.    Boot  heel  tip. 

6141  J.  BARTLETT.    Heel  pads. 

6170  W.  A.  McKAY  and  J.  K.  COBB.    Hair  pins.* 

6178  E.  FOUCHARD.    Hooks  and  eyes.* 

6198  O.  D.   SHAW.  Headwear.* 

6310  W.  C.  ROSSITER.    Heel  tips  for  boots,  etc.* 

6315  W.  TOWNSHEND.    Stud  and  necktie  retainer. 

6322  W.  J.  WOODCOCK.    Heel  irons  for  clogs. 

6334  W.   C.   S.   McGLASHAM.  Shirts.* 

6342  H.  A.  BEGUELIN.    Safety  button  for  pins.* 

6374  P.  YATES.  Shirts. 

6385  A.  R.  S.  HILBER.    Fastenings  for  gloves.* 

Miscellaneous, 

6218  D.  and  J.  T.  LEIGH.  Appliances  for  use  with  string, 
twine,  etc. 

5791  T.  THORP.    Springs.  . 

5796    J.  PARKINSON.    Securing  thimbles  within  rope  folds. 

5805  J.  E.  JEPSON.  Driving  mechanism  for  rotary  twin 
strainers  of  paper-making  machinery. 

8547  G.  A.  CROSLAND.  Safety  device  for  ironing,  calen- 
dering, etc.,  machinery. 

5851    C.  LEONHARDT.    Closure  of  ice  bags. 

5857    T.  WOOD  and  E.  GITTINGS,  jun.    Refining  iron. 

5862    H.  G.  TETLEY.  Reels. 

5871    A.  L.  HALE.    Brushing,  cutting,  etc.,  machines. 
5882    J.  B.  CANDAN  and  A.  CANDAN.      Manufacture  of 
lithofones. 

5888  C.  F.  RAMSAY.    Collapsible  boxes. 

5889  C.  F.  RAMSAY.    Collapsible  boxes. 

5895  A.  ROFAEL.  Using  compressed  air  for  agitating 
liquids. 

5898  J.  REED.  Facilitating  repair  and  adjustment  of  ball 
valves. 

5902  COLLINS  (Eucalypti  Remedy  Co.  Ltd.).  Fly  catcher. 
5919    F.   BLAKE.    Tidal   power  system. 

5933    W.    FAIR  WEATHER    (W.   Healy,    U.S.A.).  Metal 

bound  packages.* 
5947    W.  FULLARD.    Excavating  machines.* 
5953    A.  S.  ELMORE.    Separation  of  material  by  liquids. 
5965    W.  R.  SNIE  and  J.  S.  ROSENTHAL.  Manufacture 

of  rubber.* 

5985  C.    G.    DEMETRIADE,   C.    JONESEN,    and    H.  C. 

WILLIAMS.  Explosives. 

5986  A.  J.  BEAU.    Packet  for  cigarettes.* 

5987  C.  R.  TRASLER.    Veneer  cutting  machines.* 

5989    J.   FELDMEYER.    Simultaneous  gasification   for  use 

with  irons  heated  by  liquid  fuel.* 
5996    E.  and  E.  VACHERON.    Illuminated  letters. 
6003    H.  SUTTON.    Fastener  for  boxes. 
6007    R.  WALLACE.    Turnip  slicing  machine.* 

6021  G.  HOUSTOUN.    Cigarette  case. 
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6032    C.  EHRHARD.    Folding  tent. 

6035    G.    CRAWFORD    and   G.    A.   BRITTAIN.  Cutting 
button  holes. 

6039  S.  ROGERS.    Lid  for  milk  pans. 

6040  J.   S.  OWENS  and  G.  0.   CASE.      Construction  of 

groynes. 

6041  H.  E.  ASPINALL.    Tobacco  pipe  cleaner. 
6045    A.  C.  GIRARD.  Explosives.* 

6055    O.  LOFFLER  and  W.  WELDLE.    Filtering  material.* 

6057    J.  F.  BENNET.    Indicators  for  calendars. 

6061    J.  F.  BENNET.    Woodworking  machine.* 

6064    A.  P.  CRABB.    Metal  receptacles  lor  holding  liquid. 

6098    E.  and  J.  BR1NDLE.    Spraying  apparatus. 

6100  G.  MONTBARD.    Supports  for  engravers'  lenses. 

6101  E.  KONIGSTEIN.    Pocket  cases  for  easily  destructible 

articles.* 

6102  J.  MILOTTE.    Centrifugal  cream  separator.* 
6117    P.  LAING.    Receipt  recording. 

6160    M.  M.  ROVIRA.    Bleaching  apparatus.* 
6177    J.  HOLMS,  jun.    End  for  spreader  of  draught  chains.* 
6181    M.  PEARSON.    Hair  brushes.* 
6199    R.  F.  E.  O'KRASSA.    Washing  machines.* 
6205    T.  E.  BEAUMONT  and  G.  PALMER.    Safety  poison 
indicator. 

6210    C.  H.,  C.  E.,  and  G.  D.  COLLINS,  and  T.  HARRIS. 

Dress  fasteners. 
6212    A.  C.  BOURSOT.    Light  pipe. 
6216    F.  H.  LIGHTBODY.    Match  box. 
6219    S.  JOHNSON.    Shaving  brush. 

6222  E.  S.  T.  WELLMAN.    Indicator  for  drivers,  showing 

position  of  following  traffic. 

6223  J.  F.   DUNNE.    Tipping  cigarettes. 

6235    J.  ZAGST.    Temperature  alarm  for  liquids.* 

6247    F.  W.  BISHOP.    Mechanical  milking  apparatus. 

6265    M.  H.  SMITH.    Cash  trays. 

6268    G.  M.  TEATS.    Ice  lifters. 

6284    G.  B.  BOWLES.    Long  arm  for  shop  blinds. 

6289    P.  P.  CHMELEFF.    Washing  sand  and  gravel. 

6295    J.  J.  SILVESTER.    Kneeling  pad. 

6319    F.  W.  KUHL.    Key  and  keyless  lock  razor. 

6321    F.  KILBY.    Lime  kiln. 

6329  W.  E.  HIPKINS  and  W.  MAY.    Stays  for  weighing 

apparatus. 

6330  T.  C.  FAWCETT  LTD.  and  J.  D.  FAWCETT,  sen. 

Manufacture  of  saggers  for  earthenware,  etc. 
6335    E.  JAGGER.    Oil  cans* 
6344    R.  GLASSTETTER.    Flag-staff  holders. 
6348    F.  J.  SMITH.    Improved  loaf  turner. 
6353    W.  A.  WEIR.    Collapsible  brushes. 

6361  J.  WETTER  (The  Westfalisch-Auhaltisclie  Sprengstoff 

Akt-Ges.,  Germany).  Explosives. 

6362  A.  J.  B.  A.  COUDERC.    Treatment  of  wood  to  harden 

it. 

6363  W.  A.  S.  BENSON.    Jacketed  vessels.* 

6367    R.  H.    CROOK.     Utilising   tidal    energy    to  operate 
machinery. 

6371    L.  W.  SMITH.    Manufacture  of  linoleum,  etc.* 

6378    J.    R.   VELLACOTT.    Counting  coins   and  delivering 

them  in  rouleaux. 
6387    L.  EICHNER.    Expansible  peg.* 

6389  R.  HARVEY.    Discharging  effluent  from  filter  beds.* 

6390  W.  CORBOULD.  Banners. 


INSTITUTION  OF  MECHANICAL  ENGINEERS. 


At  a  meeting  of  the  Institution  of  Mechanical  Engineers, 
held  on  March  17th,  with  Mr.  E.  P.  Martin  in  the  chair, 
Professor  D.  S.  Capper  presented  the  first  report  to  the 
Steam  Engine  Research  Committee. 

This  committee  was  constituted  at  the  instance  of  the 
late  Mr.  Bryan  Donkin  to  carry  out  investigations  upon  the 
initial  condensation  in  steam-engine  cylinders,  and  this 
report  contains  an  account  of  work  extending  over  six 
years.  The  engine  used  was  a  horizontal  compound,  with 
cylinders  placed  side  by  side,  and  of  6|  in.  and  11^  in. 
diameter,  and  14  in.  stroke.  Each  was  separately  jacketed 
on  the  barrels  and  the  ends,  the  supply  and  drain  from 
the  ends  being  separate  from  that  for  the  barrel ;  and  each 
was  fitted  with  a  Meyer  expansion  valve,  adjustable  by 
hand,  so  that  the  cut-off  could  be  separately  varied  between 
one-quarter  and  five-eighths  of  the  stroke.  By  grid  valves 
on  admission  and  exhaust  sides,  either  cylinder  could  be 
arranged  as  a  simple  engine,  and  by  blocking  either  of  the 
Meyer  plates  the  engine  could  be  made  single-acting.  It 


was  decided  that  the  first  series  of  trials  should  be  made 
with  the  engine  arranged  as  a  single-cylinder  high-pressure 
engine,  non-condensing  jacketed,  and  the  second  series  was 
a  repetition  of  the  first,  but  without  jackets.  It  was 
further  determined  that  the  variables  should  be  temperature 
and  speed,  cut-off  and  all  other  conditions  being  kept 
constant.  Temperatures  of  245  deg.,  2801  deg.,  315  deg.,  and 
350  deg.  Fah.  were  chosen,  corresponding  to  about  271b., 
491b.,  841b.,  and  135  1b.  pressure  per  square  inch  absolute 
at  the  engine  steam  chest.  The  chosen  speeds  were  50,  100, 
150,  200,  and  250  revolutions  a  minute,  the  corresponding 
piston  speeds  being  about  117,  234,  350,  467,  and  584  ft. 
per  minute.  It  was  not,  however,  found  possible  to  adhere 
absolutely  to  these  speeds  and  temperatures. 

After  describing  the  main  features  of  the  experiments, 
with  the  aid  of  numerous  diagrams,  Professor  Capper, 
while  noting  the  danger  of  drawing  conclusions  of  too 
general  and  sweeping  a  character  from  experiments  on 
one  type  of  engine  under  one  set  of  conditions,  thought  it 
might  fairly  be  claimed  that  the  ground  covered  by  the 
report  had  never  previously  been  surveyed  with  an  engine 
showing  more  definite  and  consistent  results,  nor  under 
conditions  that  enabled  so  detailed  an  analysis  of  the  results 
to  be  made.  The  points  which  had  been  elucidated  lie 
summarised  as  follows:  First,  leakage  through  the  slide 
valve,  to  the  importance  of  which  Messrs.  Callendar  and 
Nicolson  had  drawn  attention,  had  been  quantitatively 
determined  under  defined  conditions,  and  shown  to  be 
nearly  independent  of  speed  of  sliding  surface  and  propor- 
tional to  difference  of  pressure  between  the  two  sides  of 
the  valve.  Further,  the  assumption  that  the  leakage  was 
inversely  as  the  overlap  of  the  valve  was  shown  to  be  at 
least  in  the  main  well  founded ;  and  it  appeared  that  with 
well-fitted  valves  the  leakage  might  amount  to  over  2d  per 
cent  of  the  steam  entering  the  cylinder,  and  was  rarely  less 
than  4  per  cent.  Secondly,  it  had  been  shown  that  for  an 
unjacketed  curves  at  points  which  for  each  speed  indicated 
condensation,  expressed  as  a  percentage  of  the  steam  in  the 
cylinder,  diminished  with  increase  of  initial  temperature, 
while  the  total  condensation  increased  with  such  tempera- 
ture increase.  This,  though  suggested  by  Messrs.  Callendar 
and  Nicolson's  researches,  had"  never  previously  been 
demonstrated  with  clearness,  since,  if  leakage  were  not 
allowed  for,  the  results  were  obscured  or  even  reversed. 
Thirdly,  it  appeared  that  the  re-evaporation  for  a  given 
ratio  of  expansion  was  as  great  and  sometimes  greater 
without  jackets  as  with  them,  this  result  showing  that  the 
regenerative  action  of  the  cylinder  walls  with  a  given  ratio 
of  expansion  was  largely  independent  of  their  mean  tem- 
perature. Fourthly,  the  results  obtained  indicated  the 
temperature  at  which  for  any  speed  of  revolution,  with  a 
given  expansion,  jacketing  would  become  unnecessary  or 
wasteful.  If  the  heat  units  per  indicated  horse  power  per 
minute  required  by  the  unjacketed  engine  for  each  speed 
of  the  series  were  plotted  either  on  an  initial  pressure  or  a 
mean  effective  pressure  base,  the  point  for  each  speed 
would  be  found  to  lie  on  four  curves,  which  became  chisel' 
and  closer  to  each  other  as  the  speed  increased,  and 
converged  to  a  point  as  pressure  or  temperature  increased. 
When  the  heat  consumption  for  the  jacketed  series  was 
likewise  plotted,  the  points  for  the  different  speeds  at  each 
pressure  lay  irregularly  round  a  point,  their  exact  position 
being  determined  by  the  accidentally  slight  variations  of 
the  conditions  of  each  trial.  A  fair  curve  through  the 
means  of  these  points  would  lie  below  the  corresponding 
curves  for  the  unjacketed  trials ;  but,  if  the  heat  absorbed 
in  the  jackets  were  included,  the  resultant  curve  cut  the 
unjacketed  curves  at  points  which  for  each  speed  indicated 
the  pressure  and  temperature  at  which  the  jackets  ceased 
to  be  economical.  In  conclusion,  Professor  Capper  expressed 
his  thanks  to  all  those  who  had  assisted  him  in  carrying 
out  the  arduous  work  of  the  trials,  and  in  working  out  and 
co-ordinating  the  results. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  April  Mnd,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  SO,  Cross 
Street,  Manchester. 


1903. 

24459    FORD.    Horns  for  motor  and  other  vehicles. 

24742    SAYERS.    Method  of  and  means  for  driving  turbines. 
Mercury  or  any  high  specific  gravity  liquid  is  contained 
in  the  reservoir  A ,  and  has  access  to  the  expanding  tube 
B  by  means  of  the  rotary  port  valve  shown  worked  Toy  the 


lower  eccentric  on  a  shaft  geared  to  the  turbine  shaft. 
Steam  at  high  pressure  is  admitted  by  the  upper  valve, 
thereby  admitting  alternately  pistons  of  steam  and  mercury 
to  the  tube  B,  thus  giving  a  high  kinetic  energy. 


700 
999 


3256 


3337 


1904. 

ROMAN.  Fuel. 

SMITH.    Means  for  controlling  the  supply  of  vapour 

to  internal-combustion  engines. 
SIMESTER,   SIMESTER,   &   GULLY.     Cycles  and 
carriages. 

LAPEYRADE.     Dynamos.      [Date  applied  for  under 
International  Convention,  February  10th,  1903.] 
The  dynamo  is  provided  with  two  armature  windings,  one 
being  stationary  and  the  other  revolving.    The  two  wind- 
ings are  equal,  and  at  an  equal  distance  from  the  field- 
magnet  pol^s,  and  each  having  a  series  of  coils  wound  on 


cores  of  soft  iron  at  regular  intervals.  The  stator  winding 
has  its  cores  always  in  the  field  of  the  inducing  poles;  the 
other  receives  a  rotation,  whereby  its  cores  are  made 
alternately,  and  during  equal  periods,  to  approach  and 
recede  from  the  poles  of  the  field  coils. 


3356    CHADOIR.    Electric  and  other  lifts  and  hoists. 

A  timing  switch  is  employed  for  breaking  a  solenoid 
circuit,  which  releases  a  weight  A,  which  is  lifted  by  the 
rope  B  when  either  of  the  doors  is  opened,  and  the  strain 


of  the  rope  taken  by  the  solenoid  again  by  the  circtd 
closed  after  the  door  has  been  opened.  A  catch  C 
provided  to  prevent  a  door  being  opened  unless  the 
exactly  ojiposite. 

3365    SCHILHAN.    Railway  switches. 

Two  press  bars  A  are  provided,  one  on  the  ou 
main  rail  and  the  other  on  the  branch  rail;  these 
arranged  that  when  one  is  elevated  the  other  is  de 


1  being 
is  also 
cage  is 


tcrmost 
1  are  so 
pressed, 


n  n  n,-n-n  n_n 


and  the  elevated  one  keeps  in  position  an  abutment  B 
against  an  abutment  on  the  tongue  rail,  thus  preventing 
any  shifting  during  the  transit  of  a  train. 
3481    DUNAND.    Metal  mattress.    [Date  applied  for  under 
International  Convention,  February  11th,  1903.] 
FRIEDLAENDER.    Hand  telephones. 
EIKERSHOFF.     Apparatus  for   heating    water  and 
other  liquids,  applicable  also  as  a  stove  for  heating 
apartments,  drying-  and  airing  clothes,  and  the  like. 
ARUNDEL  &  HIGGINSON.    Yarn  or  thread  doubling 

and  twisting  machines  and  the  like. 
TAYLOR  &  RATCLIFFE.    Bracket  to  be  used  for  the 
purpose  of   carrying  electric    lighting   lamps,  and 
which  may  also  be  used  for  displaying  goods. 


3523 
3584 


3597 


3613 


THE    PRACTICAL    ENGINEER— INVENTIONS    SUPPLEMENT.  499 


3618  KYAN.  "Wickets"  as  applied  to  the  game  of  eritket. 
3622    HURST.    Soot  doors  for  chimneys. 

3629  HAMEL.  Looms  for  weaving  narrow  fabrics,  applic- 
able also  to  other  looms. 

3G83    GABLER.    Sound-reproducing  machines. 

3688  BOULT  (lie).  Method  of,  and  apparatus  for,  coating 
seed  with  germinating  substances  and  products  thus 
obtained. 

3771  CLARK  (Keats  Maschiuen  Gesellschaft,  Aktien-gesell- 
schaft).    Sole-stitching  machine. 

3776  BOULT  (Societa  Roinana  Solfati).  Process  for  simul- 
taneous preparation  and  purification  of  hydrate  of 
aluminium. 

3807    AKTIEBOLAGET  SEPARATOR.   Centrifugal  separa- 
ting apparatus.    [Date  applied  for  under  International 
Convention,  February  17th,  1903.] 
Fixed  to  the  same  spindle  as  the  bowl,  and  revolving  with 
it,   is  a  cogwheel  A,   which  meshes  with  spur  wheels  B 
pivoted  on  a  circular  plate  which  is  mounted  on  a  central 


.spindle  C  which  revolves  at  a  slower  speed  than  the  bowl. 
Thus  the  scoops;  are  made  to  revolve  backwards  relatively 
to  the  bowl  and  scrape  the  solid  matter  from  the  periphery. 

3824  KEN  WORTHY.  Machines  for  finishing  textile  fabrics. 
3826    PONTITE    LTD.    &    DE    PONT.      Manufacture  of 

insulating  or  non-conducting  materials  for  electrical 

purposes. 

Consists  in  mixing  cellulose,  sulphate  of  lime,  lac,  mica, 
aniline,  and  nitrated  cotton,  and  then  drying  the  mixed 
ingredients  at  a  moderate  temperature  and  pulverising  the 
dried  mixture,  heating  them  in  a  mould,  moulding  the 
heated  and  pulverised  dried  mixtures  under  pressure,  and 
subjecting  them  to  cooling  while  under  pressure. 

3860    HARTSHORN.    Cord  attachments  for  window  shades. 
3873    POTTER,  JOHNSTON,  A-  SELLEW.  Metal-working 
lathes  and  like  machines. 
An  automatic  turret  lathe,  in  which  the  two  speeds  are 
obtained  from  two  separate  stepped  pulleys,  the  high  speed 
being  given  by  the  automatic  clutching  of  the  internal 


band  A,  which  causes  the  larger  pulley  B  to  overrun  its 
internal  roller  clutches.  The  tool  slide  is  operated  by  the 
large  drum  C,  through  the  usual  cam  pieces,  to  a  rack  and 
pinion  D. 

3885    WRIGHT  &  NICHOLLS.   Electrical  switching  systems. 

[Date  applied  for  under  International  Convention, 
February  16th,  1903.] 
Consists  of  a  main  alternating  current  which  is  provided 
with  a  control  circuit,  a  master  switch  being  provided  in 
the  circuit,  and  an  overload  switch  having  a  coil  for  opening 
the  same  which  receives  current  induced  by  the  main 
circuit  and  having  its  contacts  connected  in  the  control 
circuit,  means  being  provided  for  automatically  opening 
the  master  switch  upon  the  opening  of  the  control  circuit. 
4025    WILLIAMS.    Railway  and  other  carriage  and  other 

suitable  sash  windows  and  shutters. 
4122    BACKLUND  &  BURMAN.      Charging  apparatus  for 
blast  furnaces. 


4110    MARTIN  &  LOWSON.    Electrical  connectors. 

The  connecter  is  provided  with  a  porcelain  base  A,  for 
securing  to  a  support,  and  two  terminals,  each  having  a 


hole  for  a  temporary  conductor  plug;  also  a  hole  to  receive 
one  or  more  conductors,  provided  with  binding  screws  B. 
4132    LEE.  Tyres. 

4258  GOWANS.  Machinery  for  drawing  on  paper  covers  on 
to  books. 

4305  SAINSBURY'S  ANTI-SKIDDERS  LIMITED  and 
BADGER.  Skid  preventers  for  wheels  of  motor  cars 
and  like  vehicles. 

4338    LEVER.    Rotary  dough-mixing  machines. 

4346    SHIELS.    Incandescent  lighting. 

4370    LUSBY.    Treatment  of  tobacco. 

4387    MACKROW"  &   CAMERON.      Devices  for  detaching 

loads  from  an  elevator  or  the  like. 
4462    GUTENSOHN.      Means  for  the  recovery  of  metallic 

bases  or  compounds  from  their  acid  solutions. 
4489    ROBERT     WILLIAM     HARVEY     BAILED  and 

FREDERICK  CHARLES  SOUTHWELL.  Steam 

generators. 


The  boiler  comprises  two  concentric  water  chambers, 
which  are  connected  by  radiaL  tubes,  the  boiler  being  built 
up  in  such  a  manner  .that  the  joints  arc  not  exposed  to  the 
direct  heat  of  the  fire. 

4589    BINDER.    Process  of  making-  milk  extract  similar  to 

meat  extract.    [Date  applied  for  under  International 

Convention,  February  25th,  1903.] 
46S7    PERRIER.    Distilling  apparatus.     [Date  applied  for 

under    International    Convention,    February  25th, 

1903.] 

4929    DIXON.     Automatic    paper   separator    aud    feed  for 

printiug  presses  and  other  machines. 
4943    CLEVELAND    BRIDGE    &    ENGINEERING  CO. 

LTD.  and  HILL.    Electric  controllers  for  use  with 

craucs,  winches,  transporters,  and  similar  or  other 

machinery. 

A  shunt-wound  or  compound-wound  electric  motor  is  used 
to  drive,  and  for  the  control  of  the  same  a  controller  is 
constructed  of  the  drum  or  tramway  type  in  conjunction 
with  a  subsidiary  regulating  resistance. 

5047  EDWARDS.  Machines  for  cutting,  sifting,  and 
elevating  chaff  and  other  similar  substances,  aud  for 
extracting  injurious  substances  therefrom. 

5159  TODD,  ST0TT,  &  STOTT.  Means  for  facilitating  the 
spinning  of  textile  fibres. 

5479    CUTLER,  CUTLER,  &  CUTLER,  Jun.    Gas  purifiers. 

5493    KLUG.    Apparatus  for  drying  fabrics  and  the  like. 

5529    GRAFTON.    Argand  gas  burners. 
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5003    HOVELMANN.    Method  of  and  apparatus  for  convert- 
ing heat  into  work. 
Isothermally-compressed  air,  supplied  at  high  pressure 
and  constant  temperature  from  a  heated  drum  A,  expands 
to  a  low  temperature  in  the  expansion  cylinder  B,  and 


imparts  its  low  temperature  to  a  liquid  in  the  drum  C, 
which  liquid  is  used  for  cooling  the  air  compressed  in  the 
compression  cylinder  D,  in  order  to  obtain  the  greatest 
possible  difference  between  the  expansion  and  compression 
work. 

5659    PH1LP.    Heat  circulator  for  boiler  tubes. 

The  heat  circulator  comprises  three  radial  flanges 
separating  or  dividing  the  tube  in  which  it  is  mounted 
into  three  channels,  deflecting  means  'being  provided  to 
cause  the  gas  to  flow  through  the  channels  successively. 

5703  WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Company).  Means  for  securing  turbine  bucket 
covers. 


In  order  to  secure  the  cover  sections  in  place,  a  binding 
band,  rectangular  in  cross-section,  is  provided.  The  band 
is  riveted  to  projecting  lugs  formed  on  tenons,  the  latter 
being  formed  integrally  with  the  buckets. 

5844    FINCH.    Closing  apparatus  for  doors,  gates,  casements, 
or  the  like. 

5924    BTJHLMANN.    Heat-insulating  devices,  digesters,  and 
the  like. 

5926    MAVOR  &  COULSON  LTD.  and  MAVOR.  Electric 
motors. 

An  induction  motor  has  iDoth  its  primary  and  secondary 
mounted  so  as  to  be  capable  of  rotation,  and  is  provided 


with  means  for  gearing  together  the  primary  and  secondary 
either  directly  or  through  a  shaft  driven  by  them  in 
common,  or,  as  in  the  illustration,  by  toothed  gearing. 

5927    CROWDY.    Wheel  tyres  of  road  vehicles. 

5932    REHFUSS  &  REHFUSS.    Machines  for  putting  tops 

and  bottoms  on  cans. 
6018    FULTON  &  GILLARD.  Photographs. 
6028    DE  RIJK.    Absorbent  for  lubricants,  and  a  method  of 

lubricating  with  the  aid  thereof. 
6040    LEVIS    (General    Electric    Company).     Electric  arc 

lamps. 

6081  BERRY.  Method  and  appliances  for  prevention  of 
access  to  or  tampering  with  the  liquid  contents  of 
vessels  or  receptacles. 


5964  RE1LLY.  Mechanism  that  may  be  employed  either  in 
the  propulsion  of  ships  or  boats  or  for  transmitting 
power  from  a  river  or  like  running  water. 

A  frame  is  placed  centrally  in  a  harge,  or  between  two 
barges,  which  carries  sprocket  wheels  gearing  with  a 
sprocket  chain ;  the  latter  has  blades  fitted  to  it  at  suitable 


intervals.  The  power  from  the  current  of  the  flowing 
water  is  transmitted  to  the  sprocket  wheel  to  be  used  as 
desired. 

6041    LEVIS    (General    Electric    Company).     Electric  arc 
lamps. 

The  feeding  mechanism  consists  of  two  movable  members. 
One  is  capable  of  movement  in  either  direction,  through  a 


predetermined  distance,  relatively  to  the  other;  both 
members  are  capable  of  movement  together  relatively  to  a 
fixed  support  in  one  direction  only. 

6137  SA1NSBURY,  NISBET,  &  SAINSBURY'S  ANTI- 
SKIDDERS  LTD.  Skid  preventers  for  wheels  of 
motor  cars  and  like  vehicles. 

6142    LUKE.    Steam  purifier. 

6158  BENNETT.  Portable  sanitary  pan  for  removing  night 
soil  or  other  refuse. 

6208  STROUD  &  SPRINGTHORPE.  Looms  for  the 
weaving  of  tapes,  ribbons,  and  similar  fabrics. 

6210  PETER  PILKINGTON  LTD.  and  GIBBS.  Compressed 
air  installations. 

6248    FIELDING.    Plate-bending  apparatus. 

6308    KENNEDY.    Treatment  of  peat  and  apparatus  therefor. 

6359  BOOTH  &  HOUGH.  Devices  or  cabinets  for  condition- 
ing, protecting,  storing,  and  displaying  tobacco,  or 
for  preserving  and  storing  perishable  articles. 

6371  COOK.  Road  travelling  wheels  of  motor  and  other 
vehicles. 

6450    DE  HOZ.    Convertible  child's  chair  and  carriage. 

6495  THOMPSON  &  THOMAS.  Manner  of  folding_  letter 
paper,  circulars,  "  at  home "  cards,  and  the  like,  to 
enable  same  to  be  folded  and  secured  ready  for 
transmission  without  the  use  of  an  envelope. 

6594    TIMINGS.    Flower  pot  covers  and  the  like. 

6617    MARPLES.     Controlling  devices  for  electric  motors. 
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6042    LEVIS    (General    Electric    Company).     Electric  arc 
lamps. 

A  connection  is  made  between  a  clutch  and  the  feed 
mechanism  of  the  lamp,  by  means  of  which  the  movement 
of  the  feed  mechanism  in  one  direction  will  move  the 


clutch  with  it,  while  a  predetermined  movement  of  the 
feed  mechanism  in  the  other  direction  will  cause  the  clutch 
to  engage  the  supporting  member  and  limit  the  movement 
of  the  feed  mechanism  in  that  direction. 

0683    MARSTON,  NEWILL,  &  MORGAN.  Variable-speed 
driving  gear  for  cycles  and  other  machinery. 


This  variable-speed  gear  for  cycles  and  the  like  has  a 
sun  pinion  geared  through  several  planet  pinions  to  an 
internally-toothed  wheel  rigid  with  the  hub. 

674-0  SCOTT.  Means  for  regulating  the  flow  of  fluids  through 
tubes. 

6860  CUTLEE,  CTJTLEE,  &  CUTLEE,  Jun.  Gas  purifiers. 
7048    ETDE  &  EYDE  MOTOES  LTD.    Eadiators  for  motor 

road  vehicles. 
7084    FIELDING.    Luffing  derrick  cranes. 
7436    BOBY.    Pump  valves. 

The  valve  is  suitable  for  small  pumps,  and  consists  of  a 
valve  seating  of  vulcanite  which  is  pierced  with  holes 
which  are  connected  by  a  groove,  a  flexible  valve  of  rubber 
being  provided  on  the  end  of  a  spindle  which  is  held  to  its 
seat  hy  a  spring. 

7534    HAMEL.    Process  for  the  manufacture  of  concentrated 

formic  acid  for  formates. 
7556    THOMSON  (Lamont  &  Michie).    Tea-drying  machines. 
7613    MACKENZIE  (Robert  Mitchell  Machinery  Company). 

Lip  turners  for  use  in  the  manufacture  of  boots  and 

shoes. 

7690  MARKS  (Jarvis  Typewriter  &  Tabulator  Company). 
Tabulating  mechanism  for  typewriting  machines. 

7705  DE  BROUWER  &  JENKINS.  Apparatus  for  quench- 
ing and  carrying  coke. 

7767    HAMILTON.    Gas  producers. 


6752    BENNIS.    Mechanical  stokers  and  means  for  supplying 
air  thereto  and  to  the  furnace. 


A  form  of  mechanical  stoker  for  the  more  perfect  coking 
of  fuel  on  its  way  to  the  fire,  and  applicable  to  coking  or 
sprinkler  type  of  furnace. 

7662    CAROLAN  (General  Electric  Company).    Electric  arc- 
lamps. 

The  electrodes  are  of  the  flaming  type,  the  positive  being 
non-consuming,   the  negative  containing   metallic  oxides. 


An  arrangement  provides  for  striking  the  arc  by  a  starting 
electrode  which  passes  through  the  positive  electrode. 
7778    GEDRGE    HATTERSLEY    &     SONS    LTD.  and 

CHAD  WICK.    Machines  for  folding  fabrics. 
7809    LAKE  (Soc.  Anon,  de  Commentry-Fourchambault  et 
Decazerville).    Manufacture  of  artificial  teeth,  dental 
plates,  and  the  like. 
7840    HARBINGER.    Automatic  valves  for  ships,  lifeboats, 
and  the  like. 

7916    MERCER.    Method  of  fastening  boots  and  shoes. 
7931    MILLAR.    Printing  coloured  pictures  and  the  like. 
7985    D'OLIER,  Jun.    Attachments  for  electric  incandescent 
lamps. 

8090    WHITAKER.    Wringing  and  mangling  machines. 
8096    DENTON-INGHAM  &  JONES.    Means  or  device  for 

catching  and  supporting  overhead  electric  cables  or 

wires  when  fractured. 


This  invention  embodies  several  methods  of  supporting 
the  trolley  wire  in  case  of  fracture.    The  loops  B  are  made 
to  swing  upwards  or  outwards  to  allow  of  trolley  passing. 
8127    BINNS  &  LLOYD.    Apparatus  for  filling  ball-stoppered 

bottles  with  mineral  waters  and  the  like. 
8177    FITTON.    Self-acting  mules  for  spinning. 
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8194    ONGLEY.    Air  injectors. 

An  air  injector  in  which  compressed  air  from  a  reservoir 
in  passing  to  a  receiver  draws  in  air  from  outside,  with 
which  it  mixes.    This  produces  a  large  air  blast,  which  on 


8368 
8383 
839" 
8399 


passing  a  reducing  valve  can  be  used  at  blast  furnace  or 
heating  stove.  A  lever  attached  to  the  air  nozzle  allows 
of  adjustment  in  the  suction  chamber. 

8257    ROCHFORD     Indicating    apparatus    for    street  fire 

hydrant  boxes  and  the  like. 
8268    DRAGER    &    DRAGER.    Air    filter    for  respiration 

apparatus. 

8279    WRIGHT.    Combined  ruler  and  protractor  for  black- 
board use. 
8295    HILLMAN.    Mowing  machines. 

8302    ABEL  (Act.-Ges.  fiir  Anilin-Pabrikation).  Manufacture 

of  derivatives  of  barbituric  acid. 
8304    NICLOUX.    Method  of  separating  from  castor  oilseeds 

or  the  like  a  material  for  saponifying  fats  or  oils. 
8308    LOWSON   &    FORD.     Knotters   for   sheaf  binding, 

harvesters,  and  other  similar  tying  machinery. 
8310    STANDARD   ROTARY   MACHINE    CO.    LTD.  and 

DENNE.    Boot  and  shoe  sewing  machines. 
8362    SMITH.    Certain  kinds  of  letter  files  and  letter  clips. 
RUSSELL.    Adhesive  compound  or  cement. 
MOORHOTJSE.    Self-acting  mules  and  twiners. 
LAWES.    Miltary  valises. 

BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).  Alternating  electric  current 
motors. 

8402  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).  Alternating  electric  current 
motors. 

To  control  an  alternating-current  electric  motor  of  the 
repulsion    type,   windings    are   provided    on    its  primary 
"  member,  so  that  the  whole  or  a  portion  of  I  he  winding 
may  be  included  in  series  in  a  supply  circuit. 

8418    HOERNES.    Driving  or  propelling  mechanism. 
8432    DAVIDSON.    Chain  driving  gear. 

K436  GRAY.  Roofs,  light  floors,  dormers,  ceilings,  and  the 
like. 

8442  GRAHAM.    Tyres  for  vehicle  wheels. 

8443  BUCKING.  Overalls. 

8448    ALLCOCK.    Box  for  carrying  shot,   slugs,   pills,  or 

similar  small  articles. 
8472    BRAIME  &  BRAIME.    Paint  cans  or  paint  kettles. 
BRAIME  &  BRAIME.    Drip  cans  for  lathes  and  other 
machines. 

ALLISON.    Casting  of  rollers  principally  intended  for 
use  in  printing  and  duplicating  machines. 
8512    WITTE  &   HOFFMANN   MANUFACTURING  CO. 
LTD.    Ball  journal  bearing. 

This  invention  has  reference  to  No.  11808,   1903,  and 
provides  a  more  convenient  method  of  building  up.  It 


8473 
8503 


allows  both  "cup"  and  "cone'-  to  be  extended  with  two 
or  more  rows  of  journal-bearing  balls,  and  for  the  thrust- 
bearing  balls  being  placed  in  position  first  if  desired. 
8523    TILLEY.    Valves  or  cocks. 

Relates  to  the  type  of  cock  employed  between  the  gas 
main  and  a  meter,  and  consists  in  providing  the  plug  with 


a  holed  projection,  and  the  casing  with  one  or  more  holed 
projections,  so  that  the  hole  of  the  projection  on  the  plug 
coincides  with  the  hole  in  one  of  the  projections  on  the 
casing  when  the  plug  is  shut  off,  so  that  a  seal  can  be 
attacked. 

8536  WELLS  &  WELLS.  Die  for  brick-making  machines. 
8545    CROSS.    Treatment  of  cotton  seed  hulls  to  obtain  useful 

products  therefrom. 
8558    COOKE.    Water  circulation  for  use  in  motor  and  other 

engines. 

Consists  in  .providing  a  transparent  conning  tower,  with 
an  open  pipe  erected  on  the  top  of  the  tank  to  be  seen  by 
the  driver,  and  shows  the  action  of  the  circulation  of  the 
water  in  the  tank. 

8562    FLANAGAN.    Blind-stitch  sewing  machines. 
8565    ALLEY.    Vehicle  wheels. 

8585  HERBERT,  KERSHAW,  &  CO.  LTD.,  and  HERBERT. 
Stocking  suspenders. 

8590  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).  Brush-holders  for  dynamo- 
electric  machines. 

The  design  of  brush-holder  provides  means  for  varying  the 
lead  of  the  brushes,  as  required,  when  direction  of  rotation 

of  machine  is  reversed,   The  illustration  shows  the  opposite 


polar  insulating  bushing  carrying  carbon  brushes.  These 
bushings  are  bored  through  eccentrically  with  regard  to 
the  holes  in  the  main  easting,  and,  by  turning  same  in 
their  sockets,  the  position  of  the  brushes  can  be  altered. 

8593    SOENNECKEN.    Temporary  binders  for  papers. 

8614    PEAE.SE  and  R.  E.  PEARSE  &  CO.  LTD.  Casements. 

8627    HUDSON.    Fire  escapes. 

8658    GROSVENOR.    Means  for  attaching  stoneware  filters 

to  high-pressure  water  supply  pipes. 
8680    STEWART.  Pickaxes. 

8699  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).  Windings  for  dynamo-electric 
machines,  and  methods  of  and  apparatus  for  forming 
the  same. 


A  method  of  winding  armature  sections  of  a  continuous 
conductor  and  obviating  the  making  of  end  connections, 
A  method  of  building  up  a  former  upon  which  the  said 
sections  may  be  wound. 
8717    JONES,    Method  of  and  appliances  for  stretching  boots, 
shoes,  and  the  like. 
K1RKBY.    Process  in  the  manufacture  of  slotted  racks 

for  cutlery  cases  and  like  cases. 
WATERHOUSE.     Apparatus   used   for   finishing  the 
soles  and  heels  of  boots  and  shoes,  applicable  also 
for  grinding  and  polishing  other  surfaces. 
WILLIAMS-THOMAS    &    NORTHWOOD.  Attach- 
ment of  globes  or  shades  to  electric  lamp  fittings. 
TURING.    Sights  for  rifles  and  other  small  arms  or 
artillery. 

WELLNER.    Sound-reproducing  machines. 
CURRIE  &  CURRIE.     Rotary  engine.    [Post  dated 
June  27th,  1904.] 
The  drum  of  the  engine  is  formed  by  means  of  a  number 
of  chambers,  which  fit  as  closely  as  possible  without  touch- 
ing a  cylinder,  by  the  intersection  of  cross-planes  which 
are  provided  with  sinkings,  the  steam  or  other  motive  power 
being  admitted  and  cut  off  by  openings  in  the  drum. 
8869    STIDDER.     Method  of  (making  flexible  damp-proof 
backing  for  glass,  opal,  and  other  tiles. 
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8627    TONKIN  &  PUPLETT.    Manufacture  of  producer  gas 
and  the  apparatus  used  therein. 

In  order  to  produce  gas  from  cheap  bituminous  fuel,  the 
water-seal  type  of  producer  is  employed.    The  condensable 


products  are  made  to  pass  through  the  zone  of  combustion, 
iu  which  the  temperature  is  .sufficient  to  split  up  the  tarry 
products  and  convert  all  into  permanent  gases.  Several 
arrangements  of  producers  are  shown. 

8894    THRELFALL  &  NEWMAN.  Vices. 

The  movable  jaw  B  for  quick  adjustment  is  controlled 
directly  by  the  screw  C.    For  fine  adjustments,  a  worm 


S8  qu/ojf 

wheel  running  on  a  feather  fixed  to  C  is  made  to  engage 
the  worm  E  through  the  movement  of  a  pin  working  in 
a  collar  of  the  worm  wheel. 

8917  DAVISON.  Petrol  gauge  and  tank  filler  f  or  motor  cars. 
A  funnel  is  attached  to  t he  dashboard,  extending  from 
the  lower  end  of  which  is  a  glass  gauge  tube.  This  glass 
tube  is  continued  in  the  form  of  a  metal  tube,  which  is  passed 
through  the  floor  of  the  car  and  passes  along  and  is  then 
extended  upwards  to  the  petrol  tank,  which  is  situated 
under  the  seat. 

8948  ANTC'LIFF.  Self-locking  mechanism  for  safes  and 
strong  rooms. 

9005  LIVINGSTONE  &  STEVENSON.  Apparatus  for 
balancing  and  raising  and  lowering  carriage  or  other 
windows. 

9042  DE  VERE.  Appliance  for  attaching  heels  to  boots  and 
shoes. 

9080  FLECK.  Drying  of  moss  or  peat  for  use  as  litter  and 
such  like. 

9-155    FRASER,  FRASER,  &  FRASER.    Winding  machinery 

for  yarn  or  thread. 
9170    HARCOURT.    Show  cases,  boxes,  casements    and  the 

like. 

9243  HIPK1NS.  Weighing  machines  for  weighing  fish  ana 
the  like. 

9263    FORGROVE  MACHINERY  CO.  LTD.  and  FORBES. 

Wrapping  machine. 
9337    ROBERTS  &  ROBERTS.  Game. 

9418  PICKLES  &  BLAKEY.  Shuttle  box  "swells" 
employed  in  looms  for  weaving. 

9427    CROSBIE    &   WARD.      Automatic    electro  -  magnetic. 

sanding  gear  for  use  on  electric  railways  and  tram- 
ways operated  instantaneously  with  the  electric  brake 
from  the  controller  handle. 

A  solenoid  is  provided  in  close  proximity  to  the  sand  box, 
and  when  the  magnet  of  the  solenoid  is  energised  by  the 
current  from  the  motors  it  attracts  the  armature,  which 
is  connected  to  a  valve  by  a  lever,  and  thus  allows  the 
sand  to  fall  on  the  track,  tension  springs  being  provided 
to  keep  the  valve  normally  on  its  seat. 


9458    1  AIR  AY  (Livingston).    Apparatus  for  the  production 

of  gelatine  pictures. 
9579    McGOWAN.    Telescopic  trunks. 

9672    GUMBEL.    Apparatus  lor  opening  and  closing  bulk- 
heads by  hydraulic  power. 
9764    GUNNING.    Mechanism  for  opening  and  closing  taps 

or  the  like  at  predetermined  times. 
9816    SI'RAGUE.    Handles  of  golf  clubs- and  other  similar 
implements    or  tools  employed   in    the   playing  of 
athletic  games  in  which  a  definite,  secure,  and  fight 
grip  is  necessary. 
9936    TRUMAN.    Necktie  frames  or  fastenings. 
10281    THOMPSON  (Holzwarth).  Internal-combustion  engines. 
This  invention  relates  to  a  method  of  first  compressing 
and  igniting  a  combustible  mixture  and  partly  expanding 
same  before  allowing  it  to  pass  into  the  turbine  proper. 


There  are  arranged  four  cylinders  in  pairs  at  right  angles 
with  the  connecting  rods  of  the  pistons  coupled  up  to  an 
oscillating  plate.  The  movement  of  the  pistons  opens 
exhaust  ports  in  connection  with  the  turbine. 

10356  PHILLIPS  &  PARKIN.  Construction  of  mounting  of 
trolley  arms  for  collecting  electric  energy  from  over- 
head cables  for  electric  traction. 


The    pivotal    points    of   the    trolley    arm    and  springs 
respectively  are  on  either  side  of  the  horizontal  pivot  for 
the  purpose  of  more  evenly  distributing  the  strains  on  the 
trolley  arm  when  in  operation. 
10821    JAMES.    Rotating  barrel  agitator. 
10902    IMRAY  (Soc.  Anon,  pour  lTndustries  dc  I' Aluminium). 

Process  for  the  deoxidation  of  ingot  iron,  ingot  steel, 
and  the  like. 

11010    SELLENSCHEIDT.    Bottle  filling  and  like  apparatus. 
11034    BACKER.    Printing  and  stamping  in  leaf  metals. 
11473    CHILCOTT.    Apparatus  for  distributing  manure  and 
seeds 

11808    PINKERTON.    Water  heaters. 

11919    BLAISDELL.    Plate  printing  presses. 

12145  LENNOX.  Evaporator  for  evaporating  the  liquid  in 
brewers'  wash,  sewage,  waste  or  spent  dyes  and  the 
like,  and  concentrating  the  solids  in  the  same,  the 
evaporator  being  also  applicable  as  a  smoke  washer. 

12263    ABEL.  Machine  for  kneading  and  rolling  bakers' dough. 

12353    VELIN.    Warp  stop  motions  for  looms  for  weaving. 

13069  LANE,  LANE,  LANE,  &  LANE.  Shot  for  pistoN. 
rifles,  and  other  guns. 

13928  .10NES  (Long  Arm  System  Company i.  Automatic 
electric  cut-out  mechanism. 

13968    PURSCHKE.    Fastening  devices  for  ties  or  cravats. 

1  I-08G  WADDINGTON.  Locking  lever  for  compasses,  calipers, 
and  like  instruments. 

15786    V ANDEGRIFT.    Magazine  firearms. 
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16516    RAMSAY,  GOODFELLOW,  JAMES,  RICHMOND,  & 

RICHMOND.    Water-waste  preventers. 
16806    RIVIERE.    Saddles.    [Date  applied  for  under  Inter- 
national Convention,  August  19th,  1903.] 
17199    MERTENS.    Uniform  coating  of  cylinders  with  deposit- 
forming  liquids. 
17219    O'BRIEN.      Machines    for    punching    and  crimping 
metallic  strips  for  use  in  the  manufacture  of  metal 
matting  grille  work  and  other  crimped  work. 
17497    BESSEY.    Manufacture  of  peat  fuel.    [Date  applied  for 

under  International  Convention,  April  25th,  1904.] 
17609    BOISARD.    Cutting  beveled  teeth.    [Date  applied  for 
under  International  Convention,  March  29th,  1904.] 
Method  for  automatically  cutting  teeth  of  bevel  gears 
is  effected  by  means  of  a  helical  cutter,  the  pitch  of  which 
is  equal  to  that  of  the  teeth  at  the  smaller  diameter  of 
the  cone  and  the  development  equal  to  a  fraction  of  a  spiral 
convolution,  the  cutter  being  placed  parallel  to  the  generator 
of  the  cone. 

17909    W  ATKINS.    Tyres  for  the  wheels  of  motor  vehicles. 
18430    FLORIN.    Manufacture  of  woven  fabrics  for  use  with 

machinery  and  other  purposes. 
18639    ROGERS,  FARNSWORTH,  &,  DUKE.    Apparatus  for 
preventing  mine  cages  from  falling  in  the  event  of 
the  winding-  rope  being  fractured. 
18773    KRAFT.    Explosion  motors. 

The  admission  and  escape  of  gases  is  effected  by  a  piston 
and  working  cylinder,  the  working  cylinder  being  connected 
with  an  exhaust  cylinder  arranged  at  an  angle  of  90  deg. 
18951    ATKINSON  &   ATKINSON.    Machinery  for  cutting 
the  teeth  of  wheels. 
The  machine  is  particularly  for  cutting  the  teeth  of  worm 
wheels,  and  dispenses  with  the  use  of  "  hobs  "  and  special- 
sized  cutters  for  different  wheels.    The  blank  to  be  cut  is 


moved  at  a  predetermined  rate,  and  the  cutter  and  spindle 

are  moved  independently  of  the  main  portion  of  the  machine. 

The  spindle  is  supported  by  a  bracket  capable  of  adjustment 

to  6et  the  spindle  at  any  angle. 
19052    MALLEY.    Watch  or  clock  showing  the  local  time  and 
also  the  official  time  laid  down  and  recognised  by 
the  various  foreign  and  colonial  governments  of  the 
world. 

19126  FOOT.  Dynamo-electric  machines.  [Date  applied  for 
under  International  Convention,  September  16th, 
1903.] 

Means  are  provided  by  which  a  two-wire  generator  is 
converted  into  a  three-wire  machine  without  altering  the 
essential  parts,  and  may  also  be  easily  restored  to  the 


former.    A  special  lamping  ring  A  replaces  the  ordinary 
ring,  and  carries  a  series  of  studs  B,  which  are  connected 
to  collecting  rings,  the  brushes  for  which  are  carried  by  a 
support  from  the  main  brush-holder. 
19251    THOMPSON  (fu  Carlo,  di  Tito,  and  the  firm  of  Pollak 

&  Rothschild).    Alloy  and  process  for  manufacturing 

the  same. 

19359    KIEFER.    Portable  steam  baths. 

19752  MAECHTLIN.  Threading  devices  for  shuttles.  [Date 
applied  for  under  International  Convention,  Sept.  13th, 
1903.] 


19504  SOC.  AUTOMOBILES  CHARRON,  GIRARDOT,  & 
VOIGT.  Friction  clutches  for  motor  cars  and  other 
vehicles.  [Date  applied  for  under  International 
Convention,  October  31st,  1903.] 


A  friction  cone  is  fixed  to  a  sleeve,  and  mounted  by  ball 
bearings  concentrically  on  the  hub  of  a  flywheel  on  the 
driving  shaft  as  illustrated.  The  sleeve  drives  the  speed- 
gear  shaft  through  teeth  which  allow  of  angular  displace- 
ment of  the.  shaft  by  means  of  a  ball-and-socket  joint. 

20472    JACKSON.    Apparatus  for  rolling  tea-leaf  and  the  like. 

20694  PALMER.    Pocket  knives.    [Date  applied   for  under 

International  Convention,  January  18th,  1904.] 

20695  WEBER.    Hand  trucks  or   trolleys  for   moving  and 

turning  automobiles  and  other  bodies. 
20899    BRYANT  &  WATLING.     Carburetters  for  internal- 
combustion  engines. 
The  apparatus  is  intended  for  the  less  volatile  fluids, 
such  as  ordinary  paraffin.    A  supply  of  oil  and  air  is  drawn 
in  by  the  suction  of  the  motor  on  to  a  stepped  cone-shaped 


opening  leading  to  a  tube  with  restrictions  and  enlargements 
in  the  bore.  After  passing  this  tube  it  expands  over  the 
top  of  a  casing,  and  passes  in  the  atomised  state  round  a 
spiral  passage  to  the  motor. 

20953  CANDI  &  CANDI.  Electric  igniter  for  simultaneously 
igniting  and  simultaneously  or  successively  extinguish- 
ing gas  burners. 

20984  PEARSON.  Combined  apparatus  for  producing  per- 
fectly pure  water  by  distillation  automatic  and 
continuous  in  operation. 

21226  MACK.  Apparatus  for  the  continuous  aeration  and 
supply  of  liquid. 

21601  WILLIAMS.  Trolley  sheaves  for  engaging  electric 
power  wires,  applicable  also  to  sheaves  and  guide 
pulleys  used  with  wire  ropes,  cables,  and  the  like. 

To  distribute  the  wear  on  the  pulley  it  is  divided  into 
three  sections'  by  two  slots  cut  at  right  angles  to  the  axis, 
the  slots  being  packed  with  asbestos. 
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21533    BOGERT.    Crank  axle  lathes. 

The  lathe  is  provided  with  two  headstoeks,  each  Having 
a  spindle  carrying  a  chuck  to  grasp  the  ends  of  a  crank  axle, 
and  rotating  in   absolute   synchronism   by   gearing.  The 


chucks  hold  the  axle  eccentrically  lor  the  crank  pins  or 
concentrically  tor  the  bearings,  and  the  tools  are  arranged 
to  tut  from  opposite  sides  at  same  time,  eliminating 
transverse  strain. 

2 1 01 7    YON  OSTAC    Potato  diggers  and  cleaners. 

21711  SOMEJtVILLE.  Means  for  securing  rooting  slates  and 
the  like. 

22H73  ENGBLS,  Means  and  process  for  closing  bottles  and 
the  like. 

22179  PEBKINS.  Manufacture  of  paper  for  decorative 
purposi ». 

222.51  GEBREDER  SULZER.  Multiple-stage  centrifugal 
pumps.  [Date  applied  for  under  International 
Convention,  October  17th.  190.'?.] 


To  enable  standard  pump  discs  to  be  used  in  multiple- 
disc  pumps  for  various  heads  the  pumps  are  made  up,  as 
far  as  possible,  with  standard  discs,  and  one  auxiliary 
disc,  of  different  diameter,  but  designed  for  the  same 
quantity  of  liquid  to  be  raised. 

22260    ANDERSON.   .Automatic  poultry  feeders. 
22510    NEWALL.    Fastenings  for  doors,  windows,  or  the  like. 
22782    SCTILICHTE.    Coin-controlled  selling  apparatus. 
-2795    BROOKES  (Bradley).    Driving  mechanism  for  bucket 
conveyers. 

In  a  conveyer  of  the  type  wherein  an  endless  chain  with 
toothed  links  engages  several  bucket  spindles  simultaneously 
the   driving  links  have   teeth  of  the  form  shown.  The 


bucket  spindles  have  rollers  running  on  rails,  and  also 
under  an  upper  pair  of  rails  arranged  adjacent  to  the 
endless  driving  chain. 

22872  BROOKES  (Knowlton).  Machines  for  scoring  and 
cutting  paper,  strawboard,  or  the  like. 

23131    RUNGE.    Phonographs  and  like  instruments. 


23211    DICKIN,  BOWEN,   &  BROADFOOT.      Brakes  for 
automobiles  and  other  vehicles  for  the  purpose  of 
rapidly  checking  their  speed  in  cases  of  emergency. 
23381    WEISSENTHANNER.       Sheet^metal     stoppers  for 
bottles,  jars,  and  the  like.    [Date  applied  for  under 
International  Convention,  November  27th,  1903.] 
23101    EERGUSOM.    Shop  jar  for  the  storing  of  ointments, 
extracts,    and  the  like,    used   in    the    medical  and 
chemists'  professions. 
23517    CLINCH.    Construction  of  fowl  houses. 
23590    PF1NGST.    Brakes  for  railway  and  like  vehicles. 

An  electric  motor  drives  a  spindle  through  gearing  to 
apply  the  brakes,  or  the  spindle  may  be  rotated  by  hand, 
or  both  methods  may  be  employed  simultaneously.  Arrange- 


j 


nients  are  made  to  partially  apply  the  brakes  through  clutch 
mechanism  without  using  all  the  power  the  motor  possesse-i 
when  running  with  the  circuit  fully  cut  in.  The  brakes 
may  also  be  applied  automatically. 

23095    JAMESON.    Devices  for  forming  wire  hat  frames. 
24-272    SCHWADE.    Valve  gear  for  steam  engines. 

A  valve  gear  for  double-cylinder  steam  engines,  with 
pistons  guided  so  as  to  move  in  a  straight  line  by  arranging 
in  the  interior  of  the  valve  chest  two  rotary  bodies  having 
no  longitudinal  movement,  and  rotated  by  the  valve  rods, 
in  order  to  operate  the  valves  by  their  rotation. 

24444    GIBBS.    Railway  and  tramway  vehicles. 
24540    WERNER.    Lamrj  burners. 

25199  WINDHAUSEN.  Internal-combustion  or  explosion 
turbines.  [Date  applied  for  under  International 
Convention,  November  19th,  1903.] 


The  inner  walls  of  the  combustion  chamber  are  cooled  by 
iniected  water  covering  the  walls;  the  water  becomes 
evaporated  by  the  walls,  and  is  caused  to  expand  together 
with  the  gases  in  the  turbine. 
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24541  PLEISSNER.  Spring  cases  for  watches  and  the  like. 
24686    LILLIE.    Evaporating  apparatus. 

24712    KWIATKOWSKI.    Process  of  making  bricks,  artificial 

stone,  and  similar  products. 
25S79    WEIGHT.  ■  Folding  pocket   and  focal   plane  shutter 

camera. 

25427    MILLER.    Strickles  for  card  clothing. 

25542    CONSTANTINE     &     CONSTANTINE.  Umbrellas, 

parasols,  or  the  like. 
25697    FAIRBROTHER  (American  Bank  Protection  CompanyK 

Alarm  gong  for  burglar-alarm  systems. 
25794    DEISSENRIEDER.  Door  opening  and  closing  devices. 
25897    GILLARD  &  MOLYNEUX.    Coating  or  preparation 

of  paper  or  other  material  for  photographic  purposes. 
25947    ADAMS.    Heating  stoves. 
25977    OTT.    Clothes  line  reel  and  tightener. 
26078    SCHEUSS.     Annular    basin    for    gasometers.  [Date 

applied  for  under  International  Convention,  Dec.  3rd, 

1903.] 

26198    WYNNE.    Process  for  purifying  petroleum  oils. 
26255    NEUMANN  &  STADE.    Vacuum  apparatus  for  con- 
centrating and  evaporating  liquids. 
26356    BOULT   (International   Tool    Company,   of  Chicago"). 
Pneumatic  tools. 
Consists  of  a  construction  of  the  hammer  part,  and  of  the 
valve  mechanism   in  connection  with   the  handle  of  the 


tool,  whereby  the  pressure  to  the  piston  is  regulated  by 
the  operator  with  his  thumb  against  a  controlling  lever,  to 
vary,  whilst  the  tool  is  working,  the  amount  of  force 
required. 

26450    STEVENSON.    Combined  dining  and  billiard  table. 
26452    DUGINS.    Tobacco  pipes. 
26492    BAHR.    Folding  bedsteads. 

26498  CANNEVEL  &  JOURNAUX.  Petrol,  alcohol,  and  the 
like  motors.  [Date  applied  for  under  International 
Convention,  December  7th,  1903.] 


The  ignition  is  caused  by  compression.    The  volume  of 
the  compression  chambers  is  determined  by  the  adjustment 
of  pistons,  operated  through  eccentrics  and  eccentric  rods. 
26548    WILLIAMS.    Method  of  ventilating  and  refrigerating 
cargoes  and  goods  in  ships,  warehouses,  and  the  like, 
and  apparatus  for  carrying  the  same  into  effect. 
26586    BELIN  &  BELIN.    Method  for  the  transmission  to  a 
distance  of  real  optical  images  and  apparatus  therefor. 
26667    HALLOT.    Braking  and  clutching  devices. 

The  centrifugal  of  masses  revolving  simultaneously  with 
the  axle  to  be  'braked  is  made  use  of.  The  apparatus 
consists  of  an  arrangement  of  multiple  metallic-frictional 


elements,  some  of  which  are  flat  while  others  are  conical 
the  surfaces  of  these  elements  become  subject  or  not,  i 
desired,  to  the  action  of  the  centrifugal  masses. 


26680  BRUCE.  Apparatus  for  automatically  lighting  and 
extinguishing  street  and  other  gas  lamps  from  a 
distance. 

26699    EASTWOOD.    Electric  motor  controlling  systems. 

26770  FLEISCHER.  Process  and  apparatus  for  the  manu- 
facture of  power  gas.  [Date  applied  for  under 
International  Convention,  December  11th,  1903.] 


The  generator  is  provided  with  a  grate  and  air-supply 
pipe,  as  usual,  and  also  with  a  water-supply  or  an 
evaporating  dish.  The  gas  is  drawn  off  through  the  side 
pipe  from  the  annular  chamber  which  ocupies  a  position 
above  the  conical  slope  of  the  combustible. 

26794  LINDEMANN  (Gebruder  Korting  Act.-Ges.).  Hot 
water  heating  systems. 

26907  CIE.  ANON.  CONTINENTALE  POUR  LA  FABRI- 
CATION DEiS  'COMPTEURS  A  GAZ  ET  AUTRES 
APPAREILS.  Apparatus  for  discharging  gas  retorts. 
[Date  applied  for  under  International  Convention, 
March  31st,  1904.] 

26910  JACKSON.  Apparatus  for  drying  tea-leaf  or  other  like 
oroduce. 

27066  OPPENHEIMER  (Carlsund).  Two-stroke  internal- 
combustion  engines. 

On  the  explosion  stroke  of  the  piston  the  air  drawn  in 
through  the  valves  A  is  compressed  in  the  crank  chamber, 
which  is  in  communication  with  the  cylinder  proper  by  the 


passages  B.    The  exhaust  valve  C  is  opened  fbefore  the 
end  of  the  piston  reaches  the  passages ;  thus  the  compressed 
air  expels  the  remaining  charge  and  furnishes  pure  au- 
to the  next  explosive  charge. 
27108    BURLINGHAM  &  EAKIN.    Jar-sealing  wrenches. 
HOLT.  Bookcases. 
SORG.    Electric  couplings. 
HURRELL.    Boots  and  shoes. 
SHILLING.    Steam  boilers. 

STEINMETZ.  Means  for  transforming  direct  electric 
current  into  multiphase  alternating  current.  [Date 
applied  for  under  International  Convention,  Dec.  17th, 
1903.] 

BERTHA    CHMIELEWSKY    or  SHERWINTER. 

Douche  back-rest  or  bed. 
TOZER.    Steps  for  cars  anr  for  use  in  other  situations. 
WIDDICOMBE.     Means  for  cutting  up  large  'block 
of  butter  or  other  analogous  substance  into  small 
blocks  of  predetermined  size. 
27742    WATTLES.    Grinding  and  polishing  rolls. 


27133 
27185 
27224 
27452 
27538 


27650 

27691 
27709 
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27764    SPYKEB.    Automobiles  and  the  like. 

27860    GABDINEB.    Forming  tank  for  accumulator  elements. 

27867    WRIGHT.    Photographic  cameras. 

27890  WHITCOMB  &  HASLEY.  Process  for  making  cement. 
27949    BOLLE  (Muller).      Process  and  devices  for  cleaning 

beer-pipe  conduits. 
27999    MACHLET.     Air  or  gas  pumps  for  increasing  the 

pressure  of  heating  and  lighting  gas. 
28033    ANTHONY.    Coin-controlled  vending  machines.  [Date 

applied  for  under  International  Convention,  Jan.  2nd, 

1904.] 

28126    BEOMHEAD   (Cie.    des  Charbons   et  Briquettes  de 

Blanzy  et  de  1'Ouest).    Smokeless  fuel. 
28139    EUMPF.    Insulating  means  for  pipes  and  the  like. 
28135    PHCENIX  DYNAMO  MANUFACTUEING  CO.  LTD., 

POHL,  &  POHL.    Dynamo-electric  machines. 
28156    PHOENIX  DYNAMO  MANUFACTUEING  CO.  LTD. 

and  POHL.     Construction  and  ventilation  of  field 

coils  of  dynamo-electric  machinery. 
28180    HEEEMANN.    Method  of  producing  stereotype  plates 

for   printing   purposes.     [Date   applied  for  under 

International  Convention,  March  28th,  1904.] 
28219    HIGGINS.     Syringes  for  dental,  surgical,  and  other 

purposes. 

28246    HUSSEY-FEEKE.    Saddle  numnahs. 

28280  ME  WES  &  SCHUMANN.  Corrugated  sheet-metal 
elements  for  motor  car  radiators,  condensers,  and 
similar  cooling  or  heating  apparatus. 

28350  HOOPEE.  Attachment  or  appliance  for  use  in  con- 
nection with  suspended  electric  lamps. 

28369    HAEEISON   (Guett).    Electric  switches. 

When  the  levers  A  are  pressed  together,  the  plate  B 
is  turned  back  a  short  distance  to  compress  a  spring.  At 
the  same  time  a  locking  tooth  on  one  of  the  levers  is  slowly 


withdrawn  from  teeth  on  the  switch  plate  C.  The  spring 
then  released  causes  the  switch  plate  C  to  turn  quickly, 
so  that  its  contact  blades  engage  the  contacts  D,  the  folate 
B  resuming  its  normal  position. 

28377    HOOPEE.    Curbs  and  fenders. 

28461  MAY.  Flushing  apparatus  for  water  closets  and  the 
like. 

28470    VIAL.    Filtering  apparatus. 

28592  EEESE.  Envelopes.  [Date  applied  for  under  Inter- 
national Convention,  January  15th,  1904.] 

28607  PIAGGIO.  Lifting  and  transporting  devices  for  use 
in  shipbuilding  yards. 

An  arrangement  is  described  in  which  the  cranes  are  of 
the  stationary  pillar  type,  and  are  disposed  between  the 


hulls  of  tw.>  ships  in  lines  parallel  to  the  hulls,  in  such  a 
way  that  the  circles  described  by  the  jibs  intersect  at  points, 
allowing  of  the  material  to  be  worked  from  practically  any 
part  of  the  hulls. 


28686    DELVAUX.      Machines    for    distributing  chemical 

manure  or  other  similar  products. 
28731    HENNEQUIN.    Device  for  turning  the  leaves  of  music 

or  other  publications. 
28772    COLE.    Steam  boiler  superheaters. 

This  relates  to  an  improvement  on  the  superheater 
described  in  Specification  25004,  of  1904.  The  steam  super- 
heating pipe  extends  along  in  the  superheating  fire  tube, 


and  is  supported  by  a  bridge  piece  A  at  the  firebox  end, 
which  bridge  leaves  a  wide  arc  at  the  lower  part  of  the  tube 
unobstructed. 

28773    COLE  &  MELLIN.    Steam  boiler  superheaters. 

This    relates   to   an   improvement   on   the  superheater 
described  in  Specification  No.  25004,  of  1904.    A  number 


of  superheater  pipes  extend  along  a  tube  and  connect  up 
to  a  casing  at  the  firebox  end,  and  forming  a  steam  channel 
directly  exposed  to  the  heat  of  the  superheating  tube. 
28828    BROWN.    Door  knobs. 

28852  HEPWOETH-COLLINS.  Conduit  for  containing 
electric  cables  and  wires  and  other  wires,  tubes, 
pipes,  and  the  like. 


The  conduit  consists  of  box-like  sections,  which  are  placed 
end  to  end,  each  section  being  built  up  from  or  constituted 
by  a  number  of  lengths  of  constructive  steel  which  is 
commonly  used  for  girders.  The  tops  of  such  box-like 
sections  are  centrally  as  well  as  laterally  supported, 

'  26867    LOCHEE.  Furnaces. 


503 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


2S875    SIMMONDS.      Electric    coupling    for    use    in  lamp 
fittings. 


A  system  of  spacing  and  connecting  plugs  by  which  tha 
lamps  are  connected  in  series  or  in  parallel. 
28957    VINCENTE.     Distributing  valves  of  steam  engines. 
29001    VAN  AERSCHOT.    Electric  railway  conduit  systems. 
29006    HALES.    Opticians'  frame  gauges. 

29019    FLOTTMANN.    Valve   apparatus  for  percussive  rock 
drills  and  the  like. 


An  automatically  -  operated  ball  valve  is  employed  for 
alternately  actuating  a  reciprocating  pin  that  operates  the 
drill  or  other  tool. 

29029    NEWBY,  NEWBT,  &  SMITH.  Cultivators. 

29037    HAM.     Apparatus  for  holding  up  and  automatically 

discharging  water  or  other  liquids  in  one  or  more 

directions. 

29046  VAN  ALLEN.  Manufacture  of  paper  and  like  bags, 
applicable  also  to  receptacles  made  of  tinplate,  card- 
board, and  the  like. 

29067    BARKER.    Brakes  for  railway  cars. 

The  automatic  application  of  the  brake  is  so  controlled 
that,  besides  being  susceptible  of  perfect  graduation,  the 
brakes  may  be  applied  first  where  the  momentum  is  greatest 


and  last  where  it  is  least.  The  illustration  shows  the 
arrangement  of  lever  mechanism  whereby  the  power  devices 
are  caused  to  act  upon  the  lever  mechanism  of  the  bogies 
or  trucks. 

29077    BURGUM.    Centrifugal  pumps. 

29118  FAIRBANKS.      Electric     insulators     and  supports 

therefor. 

29119  LORIMER.    Alarms  for  automobiles  and  the  like. 

29140  DIGNAN.     Instrument  for  castrating,  docking,  and 

ear-marking  sheep,  cattle,  and  horses. 

29141  DAVET.    Manufacture  of  vegetable  black. 
29148    FORSTER.  Presses. 

29151    SEDGWICK.    Automatic  friction  brake. 

29193    VON    DER   LINDE.     Machine   for  cutting  up  and 

flattening  metal  boxes. 
29320    CROMPTON  and  GEORGE  HOLLOWAT  &  WEBB 

LIMITED.    Foldable  table. 
29357    SABROE.    Means  for  separating  stones  and  the  like 

from  clay. 

29432    CHARLIN  &  SANTIOT.      Sporting  guns  with  fixed 

barrels.       [Date    applied    for   under  International 

Convention,  March  18th,  1904.] 
29445    GERKEN.    Matchboxes  and  the  manufacture  thereof. 
29522    MARTIN.    Field  glasses  and  like  binocular  telescopes. 
29524    ELL.    Mechanical  shooting  ranges. 
29556    METERHOFER.    Speed  indicator  and  recorder. 
29564    MURPHY.    Hydro-carbon  burners  for  use  in  furnaces 

and  for  other  heating  purposes. 
29570    HOWDEN.     Apparatus    for  loading    ships  or  other 

vessels  with  coal  or  other  minerals  or  materials 
29588    SCHMIDT.    Process  for  breeding  microbes. 


29424    WHITMORE.    Safety  device  for  preventing  over-speed 
and  over-winding  in  hoisting  apparatus. 


Means  are  provided  whereby,  should  the  engine  run  at  a 
speed  above  the  normal,  the  main  valve  will  be  throttled, 
and  in  consequence  the  engine  will  be  stopped. 

1905. 

499    GRANT  &  McDOWELL.    Flexible  metallic  mats. 
506    FRENCH.    Press  plates. 
822    LOWENTHALL  &  BETTNEY.  Leggings. 
856    LUCAS.  Game. 

876  LEFEVRE-UTILE  &  LEFIEVRE.  Construction  of 
trays  for  baking  biscuits.  [Date  applied  for  under 
International  Convention,  June  13th,  1904.] 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1901. 

1904. 

8331    LAGARDE.     Syringes    for    the    injection    of  plastic 

substances. 

20627    BOSQUET.    Electrolytic  manufacture  of  water  jackets, 

casings,  and  the  like. 
23057    FLORA  MARIE  (Duchesse  de  Touraine  and  Douglas, 

nee  Hamilton).    Safety  hinge. 
25999    HICKS.    Pipe  couplings  and  the  like. 
27702    SIEMENS-SCHUCKERT-WERKE  Gmb.  H.  Method 

of  winding  for  asynchronous  electrical  machines  for 

producing  a  variable  number  of  poles  in  the  proportion 

of  1  to  2. 

28581    HOUGH.    Stoves  or  furnaces. 

28606   .TUCKER  &  VIMERCATI.    Thread  or  yarn  cleaning 
machines. 

28826  STONE.    Space  telegraphy. 

28827  STONE.    Bolometers  and  space  telegraphy. 

1905. 

196    PROCTOR.    Printing  presses. 
925    OEHLSCHLAGER.    Pince-nez  frames. 
1070    FREEMAN.    Game  sets. 

1297    PERRIER.    Window  or  like  sashes  or  frames. 

1304    TER  MEER.    Centrifugal  machines. 

1311    CASTELNAU.     Lubrication    of    engine    pistons  and 

cylinders. 
1517    ZIMMERMAN.    Optical  toy. 

1594  NEHRING.  Lenses. 

1595  NEHRING.  Lenses. 

1833    VILALTA-ESCALER.     Closures  for  bottles  and  like 
recet>tacles. 

1913    NETH"  &    AUFULDISH.     Labeling    machines  for 

cylindrical  articles. 
1944    OHMAN.      Detachable    strainer    for    sinks    or  drain 

funnels. 

2330    IVINS.    Machine  for  icing  cakes. 
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2759 


2776 


2856 
2873 


2941 
3068 


AKTIESELSKABET  FREDERIKSHAVNS  JERN- 
STOBERI  &  MASKINFABRIK  BRODRERE 
HOUMOLLER.    Friction  couplings. 

GENTRALOTELLE  FUR  W1SSENSCHAFTLICH- 
TECHNISCHE-UNTERSTJCHUNGEN  Gmb.  H. 
Manufacture  of  nitro-glycerine. 

DROGSETH.    Apparatus  for  the  impregnation  of  wood. 

GREENWOOD  &  HARPER.  Mechanism  for  dyeing 
wherein  the  material  to  be  dyed  is  continuously  sub- 
merged within  the  dye  without  exposure  to  the 
atmosphere  during  the  dyeing  process. 

MORGAN.    Axle  for  automobiles. 

SPICER.    Universal  joints  and  to  casings  therefor. 


The  Following  Accepted  Applications  fob  Patents  are 
Open  to  Opposition  up  to  Mat  1st,  1905. 

1903. 

27905  HIRSCH  &  FRANK  (Budapest-Salgo-Tarjarner  Mas- 
chinenfabrik  &  Eisengiesserei  Act.-Ges.  &  Meitnet). 
Device  for  indicating  when  screw-cutting  the  position 
of  driving  screws  of  lathes. 

1904. 

1494    LATOUR.      Alternating  -  current     dynamo  -  electric 
machines.     [Date  applied   for    under  International 
Convention,  January  21st,  1903.] 
HAYNES.    Standards,  tap-bars,  and  brackets  for  use 
in  connection  with  shop  fitting  and  other  like  uses. 
HOCKEN  &  HOCK  EN.    Method  for  attaching  battens 

to  cable  drums. 
HESS.    Bag  for  packing  liquid  substances. 
LAKE  (Heinsf urter) .    Pipe  wrenches. 
HOWORTH    (Fir   Schelling   &    Staubli).    Looms  for 

weaving  cross-woven  fabrics. 
CHAUDOIR.    Electrically-controlled  lifts  and  hoists. 

Each  landing  has  a  push  A  which  operates  a  solenoid  B 
and  starts  the  motor  through  a  reversing  switch  according 
to  whether  the  cage  has  to  come  up  or  down.    On  the  cage 


3924 

3925 

3952 
4093 
4109 

4116 


arriving,  and  not  before,  the  door  can  be  opened,  and 
when  closed  again  one  of  different  floor  "  pushes  "  is  pressed 
in  the  cage,  which  operates  the  circuit  break  C  opposite 
the  door  at  which  it  is  required  to  stop. 

4128    LEUE.    Appliances  for   transporting   supplies   to  and 

from  shins  at  sea. 
4194    DAINE  (wee  Corniquet).    Belts  and  garments  for  the 

use  of  stout  persons. 


4208  COTTBAY.  Manufacture  of  folding  boxes.  [Date 
applied  for  under  International  Convention,  Dec.  12th, 
1903.] 

NASH  &  NASH.  Traps  for  animals,  birds,  and  vermin. 
GRAY  &  McKENZIE.    Manufacture  of  pile  fabrics  and 

looms  for  weaving  the  same. 
ANDERSON.    Clocks.    [Date  applied  for  under  Inter- 
national Convention,  February  20th,  1903.] 
GOTTWALS.    Document  files.    [Date  applied  for  under 

International  Convention,  February  21st,  1903.] 
SINGLETON.  Driving  of  flyer  frames,  such  as  slubbing, 
intermediate,  roving,  and  jack  frames  employed  in 
the  preparation  of  cotton  and  other  fibrous  materials. 
SARASON.    Medicated  baths. 
MAILLARD.    Rotary  engines. 

The  engine  consists  of  a  hollow  rim  containing  four 
reciprocating  pistons  A,  the  opposite  pistons  being  joined 
by  a  connector  B;  a  bent  lever  with  a  bifurcated  end  works 


4237 
4264 

4299 

4408 

4484 


4500 
4518 


on  a  pin  fixed  to  each  piston,  and  is  pivoted  to  the  spokes. 
Its  other  end  works  in  a  cam  groove,  shown  at  C;  thus 
t he  explosion  between  any  two  pistons  acts  through  the 
levers  and  turns  the  whole  in  a  clockwise  direction. 

4556    DE  FERRANTI.    Turbine  engines. 

The  improvements  are  specially  applicable  to  isothermal 
turbines  with  stage  reheating.  One  improvement  relates 
to  a  nozzle  by  which  a  substantially  parallel  jet  is  delivered 
as  shown  in  fig.  1.    The  conical  tongue  may  also  be  made 


adjustable.  Fig.  2  shows  a  form  of  water-cooled  bearing. 
Fig.  3  shows  a  two-stage  turbine  with  an  intermediate 
reheater.  Several  other  modifications  are  shown  and 
described. 

4556a  DE  FERRANTI.  Balancing  devices  for  high-speed 
motors  and  machines.  [Date  applied  for  under 
Patents  Rule  9,  February  24th,  1904.] 

4556b  DE  FERRANTI.  Condensible  elastic  fluid  generators 
and  superheaters.  [Date  applied  for  under  Patents 
Rule  9,  February  24th,  1904.] 

5032    KAY.    Incandescent  gas  burners. 

5037    IGEL.    Pantograph   engraving  machines  and  patterns 

or  copies  therefor. 
.5104    THOMPSON  (Ges.  fur  Drahtlose  Telegraphic  m.  b.  H.). 

Method  of  increasing  the  discharge  energy  of  elec- 
trical vibration  systems. 
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4664    HALLOT.    Kailway  brakes. 

Arranged  on  a  sleeve  A,  keyed  to  the  axle  of  any  railway 
carriage  or  wagon,  is  a  ring  B,  free  to  move  for  short 
distance  round  the  sleeve  A.  In  two  slots,  on  this  ring, 
work  the  ends  of  earn  C  pivoted  to  the  sleeve.    Thus,  if 


the  wheel  should  skid,  or  tend  to  go  slower  than  the  train, 
the  inertia  of  the  ring  B  moves  it  forward  round  the  sleeve,  . 
and,  acting  through  the  cam,  presses  outwardly  the  plate 
D,   which   acts  on  the   brake  and  slightly  reduces  the 
pressure  momentarily. 

4945    HARDING.    Driving  mechanism  applicable  to  motor 
cycles,  motor  cars,  and  the  like. 

The  drive  is  taken  by  the  chain  sprocket  A,  through 
the  tension  springs  B,  to  a  spring-controlled  clutch,  and 
thence  to  the  left-hand  men  her  of  a  differential  gear,  the 


pinions  of  which  are  pivoted  to  the  hub.  The  free  engine 
is  given  by  unlocking  the  clutch  C  from  the  hub,  which 
leaves  the  right-hand  member  free  to  revolve ;  the  low 
gear  is  given  by  locking  this  to  the  frame,  and  the  high 
gear  by  clutching  it  to  the  hub. 

5449    LAKE.    Sighting  or  observing  tubes  for  submarine  and 
other  vessels. 

5496    BARNSLEY.    Rock  drills,  pneumatic  hammers,  and 
other  percussive  tools. 

The  cutter  is  formed  of  a  small  bit  A  having  four  or  more 
cutting  edges  B,  and  a  tape  shank  which  fits  in  the  end 


8 


of  an  intermediate  rod  which  is  fixed  to  the  machine. 
Being  small,  the  bit  can  be  cheaply  replaced  and  easily 
sharpened. 

5724  CAHEN.  Necking  or  tying  apparatus  for  use  in  the 
manufacture  of  cosaques  or  crackers. 

5790  LEETHAM.  Process  for  bleaching  or  sterilising,  and 
apparatus  therefor. 

5897    PAGET.    Mechanical  and  pictorial  toys. 

5978  PINLAY.  Covers  for  the  outside  of  tram  cars, 
omnibuses,  motor  cars,  wagonettes,  garden  seats, 
awnings,  and  such  like,  and  the  construction  and 
covering1  of  tents  and  other  shelters  and  such  like. 

6094  ASHCROFT  &  THOMAS.  Cigarette  and  cigar  tipping 
machines. 

6191    JONAH  CARVER  PHELON  and  RICHARD  MOORE. 

Variable-speed  gear  for  ibicycles,  tricycles,  and  other 
motor-driven  road  vehicles. 
0270    POWELL.    Pneumatic  tyres. 

6554  McClelland  &  risk,  on  purifiers, 


6090    FORMAN.    Means  for  transmitting  power  to  Pelton 
wheels,  turbines,  and  the  like. 

Combustible  gas  is  admitted  to  the  chamber  A  by  the 
valve  B,  and  water  enters  at  C,  and  rising  compresses  the 


gas  in  A,  when  it  is  ignited  and  forces  the  water  out  at  the 
nozzle  on  to  the  wheel  blades;  the  exhaust  D  is  then 
opened  and  the  remaining  charge  swept  out  by  the  incoming 
gas. 

6569  SOUTHEY.  Machines  for  the  manufacture  of  aerated 
waters. 

6647  HESLOP.    Coffee  roasting  and  cooling  machines. 

6648  ACKLAND-SNOW.    Combined  tea  and  coffee  urn  and 

water-boiling  and  cooking  apparatus. 
6657    DOBBS,  DOBBS,  &  KERR.      Treatment  of  exhaust 
steam  and  feed  water. 

The  exhaust  steam  on  a  steam  motor  car  is  first  led  to 
an  oil  separator,  wherein  it  whirls  in  contact  with  spirally- 
arranged  baffle  plates  to  throw  down  the  oil.  The  steam 
is  then  passed  to  a.  condenser,  from  which  any  uncondensed 
steam  is  led  to  a  water  separator,  wherein  it  whirls  in 
contact  with  gauze  baffles.  Any  remaining  steam  is  then 
passed  along  a  sinuous  pipe  and  condenses,  the  water  of 
condensation  entering  a  filter,  from  which  it  goes  into  the 
feed  tank. 

6688    KITCHEN.    Gas  burner  for  incandescent  lighting. 

6788  HARBINGER.  Metallic  packing  for  piston  rods,  valve 
rods,  and  the  like. 

6668  LUMSDEN  &  PEARCE.  Means  of  introducing  water 
and  other  liquids  to  rag  and  other  pulping  engines 
for  paper  making  and  other  purposes. 

6819    THORP.    Sterilisation  of  food. 

6867    SOUTHEY.  Pumps. 

6920  ROUX  &  GONIN.    Process  and  apparatus  for  the  pro- 

duction of  a  new  chemical  fertiliser. 

6921  ROUX  &  GONIN.    Process  of  and  apparatus  for  the 

recovering  of  ammonia  from  gases  during  the  process 
of  manufacture  and  for  the  production  of  fertilisers. 

6922  ROUX  &  GONIN.    Process  for  the  treatment  of  humus 

for  fertilising  purposes 
7081    THORNHILL   &  KING'.     Automatically  regulating, 

indicating,  and  recording  the  temperature  of  malt 

and  hop  kilns,  ovens,  stoves,  and  buildings. 
7105    CHORLTON  &  SMETHURST.    Invalid  bedsteads  and 

detachable  tables  or  stands  for  use  therewith. 
7517    BUGGE.    Brakes   for  motor  cars,  automobiles,  and 

other  like  vehicles. 
7545    MACKENZIE  &  ROSS.  Dumb-bells. 
7568    BERNARD.  Kettles. 

7900    BRIX.    Rope  grip  for  suspended  rope  railways. 

The  vehicle  or  bucket  hanging  from  the  lever  A  rotates 
the  worm  B,  and,  rotating  the  grip,  holds  the  rope  in  the 


vice  above.  A  roller  is  provided  below  the  suspension  pin, 
which  relieves  it  of  the  weight  and  unlocks  the  grip  by 
running  on  a  side  rail  in  the  usual  manner. 
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TRIAL  TRIP  OF  THE  ARMOURED  CRUISER 
MARYLAND. 

On  January  27th  the  new  U.S.  armoured  cruiser  Maryland, 
under  construction  by  the  Newport  News  Shipbuilding  and  j 
Dry  Dock  Company,  was  given  a  trial  trip  on  a  course 
extending  for  a  distance  of  44  knots,  from  Thatchers 
Island,  off  Gloucester,  to  Cape  Porpoise.    The  mean  speed,  , 
without  tidal  correction,  was  figured  out  as  22306  knots,  j 
and  the  tidal  correction  as  computed  added  to  this  figure 
one-tenth  of  a  knot,  making  the  corrected  speed  22  406. 
The  indicated  horse  power  of  the  main  engines  is  given  as 
27,571,  and  of  the  main  engine  and  all  auxiliaries  as  28,475. 
The  coal  consumed  per  square  foot  of  grate  figured  out  at 
50'72  1b.  per  hour;   that  consumed  per  indicated  horse 


and  the  heating  surface  70,944  square  feet,  thus  giving  a 
ratio  of  heating  surface  to  grate  area  of  44'34  to  1. 

The  main  battery  consists  of  four  8  in.  breech-loading 
rifles,  mounted  in  pairs  in  turrets  on  the  centre  line, 
forward  and  aft,  and  protected  by  6^  in.  of  armour,  14 
Gin.  rapid-fire  guns  mounted  on  the  broadsides,  18  3  in. 
and  12  3-pounder  rapid-fire  guns,  besides  eight  1-pounder 
automatic  guns,  six  '30  automatic  guns,  two  machine  guns, 
two  3  in.  field  guns,  and  two  18  in.  submerged  torpedo 
tubes.  The  armour  belt  has  a  width  of  9  ft.,  of  which  5  ft. 
is  below  and  4  ft.  above  the  normal  load  water  line.  This 
belt  is  6  in.  in  thickness  at  the  top,  and  tapers  to  5  in.  at 
the  bottom.  It  further  tapers  at  the  stem  and  stern  to  a 
thickness  of  3|  in. — Marine  Engineering. 


power  of  main  engines  was  2'872  lb.  per  hour,  and  the 
amount  per  indicated  horse  power  of  all  machinery  2'816  lb. 
The  air  pressure  in  the  fireroom  was  represented  by  1'93  in. 
of  water,  the  steam  pressure  being  300  lb.  per  square  inch. 
This  pressure  was  reduced  at  the  engines  to  250  lb.  by 
means  of  special  reducing  valves,  for  the  purpose  of  drying 
the  steam,  and  to  a  slight  degree  superheating  it  on  its 
entrance  into  the  high-pressure  cylinder.  The  mean  effective 
pressure  reduced  to  the  low-pressure  cylinder  was  51'76  for 
the  starboard  side  and  52'35  for  the  port,  giving  a  final 
mean  of  52  055  lb.  per  square  inch.  The  engines  developed 
128'5  revolutions  per  minute  as  the  mean  for  the  four-hour 
trial. 

The  Maryland  is  a  steel  armoured  cruiser,  with  a  displace- 
ment of  13,680  tons,  having  a  length  on  the  load  water 
line  of  502  ft.,  a  beam  of  69  ft.  62111.,  and  a  normal  draught 
of  24  ft.  1  in.  She  was  designed  for  a  speed  of  22  knots, 
which  was  to  be  developed  by  engines  giving  an  indicated 
horse  power  of  23,000  at  120  revolutions  per  minute.  The 
coal  supply  is  represented  by  900  tons  at  the  normal  dis- 
placement, increased  on  full  load  to  2,024  tons.  The  full 
complement  of  officers  and  men  numbers  41  and  787 
respectively. 

The  twin-screw  engines  are  placed  in  separate  water-tight 
compartments,  and  have  each  four  cylinders,  measuring 
respectively  38^  in.,  63 Jin.,  and  two  of  74  in.  diameter, 
with  a  common  stroke  of  48  in.  Steam  is  supplied  by 
16  water-tube  boilers  of  the  Babcock  and  Wilcox  marine 
type,  placed  in  closed  separate  -water-tight  compartments. 
The  total  grate  surface  of  the  boilers  is  1,600  square  feet, 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  March  23rd, 
1905  :— 

Barrow.—  First  class  :  W.  E.  Gibb. 

Cardiff. — First  class :  A.  D.  Lougher,  E.  U.  C.  Wilcox,  C.  M. 
Williams.  Second  class :  C.  W.  Brebner,  G.  E.  Railton,  E.  J.  Hart,  D. 
Jones,  G.  H.  Fishburne,  A.  Kinghorn,  G.  H.  Ovenden. 

Cork. — Second  class  :  D.  D.  O'Sullivan. 

Glasgow. — First  class :  F.  M.  Livingstone,  G.  C.  Morrison,  D.  Pea- 
cock, G.  Dunn.  Second  class :  C.  Turnbull,  W.  McNab,  R.  G. 
Rutherford,  T.  J.  Stevenson,  W.  Kaye,  C.  J.  M.  Lowe. 

Leith. — Second  class  :  J.  Addison,  J.  H.  Henderson,  C.  Boydgedes. 

Liverpool. — First  class  :  R.  P.  Rowlands,  W.  T.  Dumbell,  G.  H. 
Williams,  E.  W.  Stretch.  Second  class :  D.  H.  Colquhoun,  O.  E. 
Devonald,  A.  Lazzarus,  R.  Roberts,  W.  Sutherland,  T.  E.  Wright. 

London. — First  class:  R.  Brett.  Second  class:  J.  Nicol,  P.  W.  J. 
Rae,  C.  F.  Taylor. 

North  Shields. — First  class :  G.  Watson,  W.  T.  S.  Woodrow,  C.  J. 
Hamilton.  Second  class  :  J.  Atchison,  J.  W.  Carnaby,  E.  Hutchinson, 
J.  Laing,  T.  Nicholson,  J.  Reed,  J.  A.  Thompson,  G.  T.  Tinn. 

Southampton. — Second  class:  E.Adam. 

West  Hartlepool.— First  class  :  A.  E.  Frank.  C.  W.  (!.  Clark,  J.  T. 
Cox,  M.  Rafter.    Second  class :  T.  W.  Hogarth,  M.  M.  Nash,  R.  Spiers. 


Messes.  Stewart  and  Lloyds  Limited. — The  directors' 
report  of  this  farm,  states  that  the  net  profit  for  the  year,  after 
sitting  aside  ,£40,000  for  depreciation,  is  i!142,960.  After 
placing-  £ 25,000  to  reserve,  they  propose  a  dividend  for  the  half 
year  at  the  rate  of  11  per  cent  to  ordinary  shares,  making  10 
per  cent  for  the  year. 
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A   MANDREL   FOR   LARGE  LINERS. 


For  turning  up  such  work  as  pump  chambers,  liners  for 
cylinders,  etc.,  which  have  to  be  machined  both  inside  and 
outside,  and  the  two  surfaces  made  concentric  with  each 
order,  the  ordinary  mandrel  on  which  smaller  work  of  this 
nature  is  usually  machined  is  not  available,  as  its  weight 
and  the  time  spent  in  machining  and  handling  it  would 
be  out  of  all  proportion  to  the  time  taken  to  machine  the 
liner.  Wooden  mandrels,  provided  with  iron  centres  to 
make  the  centre  truer  and  more  permanent,  are  sometimes 
used  for  this  work,  but  they  are  not  at  all  satisfactory 
for  continuous  or  true  work,  and,  as  with  the  solid  iron 
mandrel,  their  unhandiness  for  work  of  large  diameter  soon 
prevents  their  use. 

A  mandrel  for  doing  work  of  this  kind,  and  which  is 
very  convenient  and  adaptable,  is  shown  in  the  accom- 
panying sketch.  The  shaft  of  this  mandrel  is  a  piece  of 
mild  steel  bar,  having  one  end  squared  for  a  short 
distance  to  provide  a  means  of  driving,  and  adjoining  this 
square  is  a  collar,  forged  solid  on  the  shaft.  This  shaft  is 
turned  up  parallel,  and  very  accurate,  and  the  collar  faced 
up ;  a  square  thread  is  then  cut  on  the  other  end,  care 
being  taken  not  to  alter  the  diameter  of  the  shaft.  This 
being  done,  a  round  nut  is  fitted  on,  holes  being  bored  on 
the  outside  to  provide  a  means  of  turning  it ;  this  nut  also 
should  be  very  accurately  screwed  and  faced  up.  The  two 
cones  are  now  fitted  on.     These  are  made  of  cast  iron, 


A  Mandrel  for  Large  Liners. 

being  cast  as  near  to  the  finished  sizes  as  possible,  then 
machined.  The  cones  should  also  be  very  accurately 
machined,  the  one  next  the  collar  being  made  a  driving  fit, 
and  the  other  a  nice  sliding  fit,  but  without  any  slack  in  it. 
A  key  or  feather  should  be  provided  for  driving  the  cone 
next  the  collar,  as  it  may  have  a  tendency  to  slip  when  a 
heavy  cut  is  being  taken.  An  angle  of  45  deg.  makes  a 
very  good  working  surface  for  the  cones,  but  this  may  be 
varied  several  degrees  either  way  and  not  affect  its  good 
working.  When  using  this  mandrel  the  ends  of  the  liner 
require  to  be  faced  up  for  a  short  distance  when  in  the 
boring  drill,  to  provide  a  true  surface  for  the  cones.  A 
sharp  edge  can  be  left  on  the  liner,  but  it  is  an  improve- 
ment if  the  edge  can  be  slightly  beveled,  as  it  gives  the 
cones  a  better  gripping  surface.  On  the  larger  sizes  of 
cones  a  hole  should  be  provided  for  lifting.  When  using 
the  mandrel,  it  is  only  necessary  to  put  the  liner  between 
the  cones  and  screw  up  the  nut,  when  it  will  be  firmly 
held,  and  be  truly  central.  When  short  liners  of  large 
diameter  are  to  be  machined,  the  cones  may  be  made  in 
two  parts,  or  special  cones  may  be  made  having  all  the 
metal  cut  away  to  within  a  short  distance  of  the  required 
diameter.  This  will  allow  the  cones  to  come  closer  together, 
but  where  this  is  done  an  additional  bearing  surface  should 
be  provided  on  the  outside  of  the  cones,  as  a  large  bearing 
surface  in  the  shaft  is  essential  to  accurate  work. 


Messrs.  II.  Sotheran  and  Company.  110,  Strand,  W.C., 
booksellers,  have  just  issued  a  catalogue  of  second-hand  books, 
including  the  library  of  the  late  Professor  A.  W.  Williamson, 
F.R.S. 


THE    "ORLREV"    VARIABLE   SPEED  GEAR. 

The  limitation  of  the  step-cone  arrangement  for  obtaining 
variations  of  speed  in  machine  tools  has  led,  particularly 
since  the  recent  improvements  in  high-speed  tool  steel,  to 
a  demand  for  a  variablerspeed  gear  which  will  give 
gradual  increases  of  speed,  so  that  the  exact  one  required 
for  a  particular  operation  may  be  obtained,  To  meet  this 
cud  the  Industrial  Engineering  Company,  of  Hyde,  have 


F;g.  1  —  ~>rlrev  Variable  Speed  Gear, 

introduced  a  device  known  as  the  "  Orlrev  "  variable-speed 
gear,  which  replaces  the  stepped  cone  on  the  headstock, 
and  gives  all  speeds  to  between  350  ft.  and  22,200  ft.  per 
minute.  It  will  be  seen  from  the  illustrations  that  on 
one  side  of  the  gear  there  are  two  pulleys,  this  side  being 
arranged  to  be  driven^  from  the  line  shafting.  The  pulley 
on  the  other  side  is  coupled  up  to  the  lathe  by  means  of  a 
belt.  The  striking  gear,  as  shown,  is  such  that  by  pulling 
the  chain  the  belt  is  moved  on  to  the  fast  pulley,  and  by 
giving  the  chain  a  second  pull  it  moves  on  to  the  loose 
pulley.  This  striking  gear  is  in  itself  an  improvement  on 
the  ordinary  type,  as  it  is  impossible  for  a  mistake  to  be 
made  by  pulling  the  wrong  lever.  The  gear  will  be  a 
ratio  of  7  to  1,  and  any  speed  between.  The  thrust  is 
taken  up  by  means  of  ball  thrusts,  and  the  adjustment  in 
speed  is  made  simply  by  pulling  one  side  or  the  other  of 
the  endless  chain.  The  gear  is  made  in  the  following  sizes  : 
5,  10,  15,  and  20  H. P. 
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ELECTRICITY    SUPPLY    FOR  THE 
METROPOLIS. 

Interesting  Figures. 

There  are  now  before  a  Select  Committee  of  the  House  of 
Lords,  under  the  presidency  of  Lord  Camperdown.  nine 
bills  for  consideration,  the  most  important  of  which — or 
rather,  we  should  say,  the  most  ambitious  of  which — is  that 
of  the  Administrative  County  of  London  and  District 
Electric  Power  Company. 

The  object  of  the  promoters  is  to  establish  three  large 
generating  stations  on  the  banks  of  the  Thames  in  suitable 
positions  for  obtaining  cheap  supplies  of  coal  and  a  practi- 
cally unlimited  supply  of  water  for  condensing  purposes, 
and  from  these  stations  to  distribute  power  to  existing 
authorities  for  lighting  aJ\d  other  purposes,  and  supply 
electricity  for  power  purposes  to  all  who  might  require  it. 
There  are  now  21  companies  and  30  local  authorities 
supplying  electricity  from  G2  generating  stations.  When 


one-third.  In  a  schedule  it  was  provided  that  the  maximum 
charge  should  be  ljd.  per  unit,  and  for  consumers  taking 
a  moderate  amount  for  working  powers  the  scale  would 
work  out  at  about  '865  of  a  penny  per  unit.  The  com- 
mittee would  observe  from  the  list  of  promoters,  which 
included  the  names  of  Lord  Armstrong,  Mr.  Yarrow,  Sir 
A.  Nobel,  and  others,  that  the  proposal  was  backed  by 
gentlemen  of  considerable  financial  strength  and  business 
capacity.  In  the  non-industrial  or  western  district,  which 
included  the  City,  the  company  could  supply  electric  energy 
in  bulk  to  any  authority  or  company  at  a  less  cost  than 
that  at  which  these  authorities  or  companies  could  generate 
it  for  themselves,  but  they  would  be  under  no  compulsion 
to  take  their  supply  ;  no  monopoly  was  sought.  Existing 
authorities  could  obtain  an  additional  supply  and  save 
capital  expenditure  from  extension  of  their  own  stations. 
In  addition,  powers  were  asked  to  supply  railways,  tram- 
ways, canals,  docks,  and  Government  departments.  He 
indicated  the   large  demand   likely   to   arise   from  the 


Fig.  2.— orlrev  variable  speed  gear. 


these  were  established  it  was  not  foreseen  that  there  would 
be  a  demand  for  electricity  for  power  purposes,  and  the 
price  of  8d.  and  6d.  per  Board  of  Trade  unit  prohibited  its 
use  on  a  large  scale.  Nor  was  it  foreseen  that  electricity 
would  be  used  for  traction  purposes.  In  the  industrial 
area  of  London,  in  the  east,  north-east,  and  south-east,  there 
were  factories  employing  450,000'  hands ;  and  in  that  area 
of  456,000  horse  power  employed  in  machinery,  mostly 
steam,  only  4  per  cent  electrical  power  being  supplied  by 
existing  local  authorities  or  companies  whose  plant  was 
not  adapted  to  that  development  which  alone  could  bring 
electrical  power  into  general  and  economic  use,  their 
stations  were  established  for  lighting  purposes.  The 
proposed  industrial  area  included  stretches  of  rural  country, 
into  which  it  was  the  tendency  of  manufacturers  to 
transfer  their  works.  The  generating  stations  would  be 
at  Greenwich,  West  Ham.  and  Fulham.  The  capital  asked 
for  was  £5,000,000,  with  the  usual  borrowing  powers  of 


increased  use  of  electricity  for  traction  purposes.  The 
promoters  had  inserted  a  provision  limiting  the  amount 
of  the  power  to  be  used  for  lighting  purposes  to  20  per 
cent  of  that  supplied,  the  object  being  to  supply  electric 
energy  for  power  purposes  and  to  supply  in  bulk,  when 
required,  to  authorised  lighting  authorities.  The  enormous 
saving  in  capital  cost  as  compared  with  output  appeared 
from  a  careful  estimate  which  showed  that,  while  existing 
generating  stations  cost  £51  per  kilowatt  capacity,  the 
engineer  of  the  proposed  company  estimated  the  cost  at 
their  stations  at  £9  per  kilowatt  capacity.  They  proposed  to 
work  dynamos  by  the  large  steam  turbines  invented  by 
Mr.  Parsons.  In  considering  the  grounds  of  objection,  he 
argued  that  the  competition  would  be  very  small  indeed 
with  existing  businesses.  In  the  western  area  they  could, 
at  the  option  of  the  existing  authorities,  be  of  great 
:  assistance  to  the  latter,  and  they  would  only  supply 
authorised  distributors  for  lighting  purposes,  and  within 
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the  area  of  any  authorised  distributors  they  would  only 
supply  is  ith  the  consent  of  the  authority,  such  consent  not 
to  be  unreasonably  withheld,  any  question  of  unreasonable 
refusal  being  decided  by  the  Board  of  Trade.  Existing 
authorities  would  retain  all  their  rights,  the  promoters 
looking  forward  to  getting  business  existing  companies  had 
never  enjoyed,  because  they  had  never  been  in  a  position 
to  get  it.  Consent  would  be  unreasonably  withheld  if  an 
existing  authority  would  not  or  could  not  on  reasonable 
terms  meet  a  demand. 

At  the  meeting  of  the  County  of  London  Electric  Supply 
Company  Limited,  who  are  promoters  of  a  bill  for  inter- 
connecting their  own  stations,  Mr.  J.  B.  Braithwaite  stated 
that  it  was  only  right  that  Parliament  should  give  existing 
companies  the  first  chance  of  submitting  proposals  for 
obtaining  additional  powers  to  meet  any  new  demand  for 
power  which  may  be  springing  up. 

It  is  evident  that  the  scheme  will  meet  with  many  con- 
tentions, as,  besides  objections  which  are  to  be  raised  by 
other  interested  electric  supply  companies,  the  bill  to  be 
laid  before  Lord  Camperdown's  Committee  by  the  East ' 
London  and  Lower  Thames  Electric  Power  Company 
actually  asks  for  powers  to  secure  the  same  site  for  a 
generating  station  as  that  included  in  the  Administrative 
Company's  bill. 


MECHANICAL    CONSTRUCTION    OF  STEAM 
TURBINES  AND  TURBO-GENERATORS.* 

By  W.  J.  A.  London,  A.I.E.E.,  A.M.I. Mech.E. 
{Concluded  from  page  4~5.) 
For  large  machines,  however,  the  rotating  elements  can  be 
sufficiently  well  balanced  to  run  smoothly  in  solid  bearings. 
With  large  bearings  for  the  comparatively  slower  speeds  the 
bearings  must  be  allowed  a  certain  amount  of  give;  this  can  be 
done  either  by  easing  off  the  bushes  towards  the  end,  or  fitting 
the  whole  bearing  into  a  spherical  seat.  With  white  metal 
bearings  the  danger,  of  course,  lies  in  their  running  out  should 
the  oil  supply  at  any  time  fail.  With  bronze  bearings  the 
effect  would  be  very  severe  seizing  of  the  shaft,  doing  possibly 
a  considerable  amount  of  damage  to  the  whole  spindle.  With 
good  white  metal  bearings  the  writer  has  seen  the  oil  supply  fail, 


friction,  even  if  the  shaft  is  not  very  heavily  loaded.  Friction 
between  the  shaft  and  the  oil,  between  the  oil  and  the  bushes, 
and  between  the  oil  particles  themselves  has  to  be  overcome.  In 
consequence  it  is  better  to  ease  the  bearings  considerably  on  the 
upper  half;  this  materially  decreases  the  friction  and  allows 
much  smoother  running.  It  the  shaft  is  well  balanced  the  upper 
half  of  the  bearing  can  be  entirely  dispensed  with,  and  this  is 
practically  done  in  many  instances,  a  clearance  of  in.  being 
allowed  on  the  top  half  of  the  bearings.  However,  should  the 
shaft  have  any  tendency  to  whip,  an  uncovered  bearing  of  this 
kind  leads  to  trouble,  as  it  offers  no  resistance  to  the  shaft 
moving  laterally.  For  this  reason  instead  of  cutting  the  whole 
of  the  top  of  the  bearing  away  it  is  safer  to  allow  a  strip  of  the 
bearing  to  remain  along  the  top,thus  holding  the  whole  shaft. 

The  peripheral  velocity  in  turbine  bearings  is  necessarily  very 
considerably  higher  than  in  ordinary  steam  engine  practice, 
velocities  of  50  ft.  per  second  being  regular  ]'ractice.  The  load 
per  square  inch,  however,  must  be  kept  very  low.  In  steam 
turbine  practice  to-day  it  is  usual  to  allow  a  constant  of  2,500  for 
the  peripheral  velocity  in  feet  per  second  multiplied  by  the 
pressure  per  square  inch  on  the*  bearings.  This  in  some  cases 
is  raised  as  high  as  3,000.  Experimental  bearings  have  been  run, 
however,  with  a  peripheral  velocity  of  70  ft.  per  second  and  a 
pressure  of  70  lb.  per  square  inch,  thus  giving  peripheral 
velocity  of  4,900.  The  crux  of  the  whole  question  is  the  facility 
for  dissipating  the  heat,  and  for  this  reason  as  much  of  the 
bearing  as  possible  should  be  in  contact  with  the  outer  walls, 
provided,  of  course,  that  the  outer  walls  themselves  are  also 
free  to  dissipate  heat.  Water-cooled  bearings  are  very  often 
resorted  to  in  very  large  machines,  the  principal  advantage  of 
(hese  being  that  in  a  turbine  of  the  Parsons  type  the  heat  from 
the  horse  power  end  of  the  turbine  is  transmitted  to  the 
bearing;  the  water-cooled  bearing  isolates  this  heat  from 
bearing  proper.  In  machines  where  there  is  no  close  contact 
with  steam-heated  surfaces,  the  bearings  working  within  the 
limits  mentioned,  viz.,  a  constant  of  2,500  to  3,000  for  peri- 
pheral velocity  can  be  and  are  being  run  satisfactorily  without 
water  cooling.  An  ample  oil  supply,  however,  should  be  given, 
in  fact,  the  supply  of  oil  in  turbine  bearings  should  not  be 
restricted.  In  steam  turbines  the  oil  leaves  the  bearings  uhcon- 
taminated  by  water  or  other  matter,  and  can  be  returned  to 
the  cistern  and  re-used,  so  that  there  is  little  loss  by  providing 
an  ample  oil  supply.  The  usual  European  practice  in  turbine 
work  is  to  allow  about  05  gallons  per  square  inch  of  bearing 
surface  per  minute. 

The  question  is  very  often  brought  up  as  to  whether  ball 
bearings  are  suitable  for  turbine  work.  Ball  bearings  at 
moderate  speeds  give  excellent  results,  but  they  do  not  stand  the 
test  of  high  speeds;  they  are  noisy  even  with  small  balls.  This 
is  very  pronounced  when  the  peripheral  velocity  of  the  revolving 


Fig.  10. 


the  only  result  being  a  slight  wearing  of  the  bush,  causing  no 
damage  whatever  to  the  shaft.  As  regards  the  metal  for  the 
journal  itself,  the  experiments  of  O.  Lasche,  of  Berlin,  go  to 
prove  that  the  metal  employed,  whether  of  nickel  steel,  Siemens- 
Martin  steel,  or  mild  steel,  has  little  influence  on  the  degree  of 
friction.  With  regard  to  the  degree  of  smoothness  and  to  the 
facility  for  taking  a  highly  polished  surface,  Mr.  Lasche  points 
out  that  microscopic  examinations  of  the  outside  faces,  even 
with  magnification  of  100  times,  did  not  reveal  any  great  differ- 
ence in  their  structure.  The  co-efficient  of  friction  for  mild 
steel  was  found  to  lie  between  three  of  the  harder  materials, 
Siemeus-Martin  and  nickel  steel.  The  experiments  clearly  show 
that  there  is  no  great  gain  by  using  nickel  steel.  Further,  the 
nickel  steel  after  a  somewhat  prolonged  service  showed  larger 
pores  than  a  mild  steel  journal  of  equal  service. 

The  effect  of  clearance  has  a  marked  influence  on  the  efficient 
working  of  turbine  bearings.  It  also  has  a  large  influence  on  the 
amount  of  total  friction  and  also  on  the  running  and  safe 
working  conditions.  In  bearings  with  small  clearances  a 
relatively  great  amount  of  power  is  required  to  overcome  the 

♦  Abstract  of  a  paper  read  before  the  Manchester  Section  cf  the  Institute  of 
Electrical  Engineers,  on  Feb.  28,  I90.r), 


body  is  about  30  ft.  per  second,  so  that  on  the  whole  they  are 
not  suitable  for  high  6peed  work,  nor  are  they  as  safe  as  the 
plain  bearing. 

Considerable  trouble  is  often  experienced  in  the  successful 
balancing  of  steam  turbines  and  turbo-generators.  To  reduce 
the  possibilities  of  such  trouble  to  a  minimum,  the  following 
points  must  be  taken  into  consideration  in  the  design  of  the 
machine:  — 

(1)  The  materials  adopted  should  be  as  homogeneous  as 
possible. 

(2)  The  design  should  be  absolutely  symmetrical. 

(3)  Where  possible  all  parts  should  be  machined  inside 
and  out. 

(4)  The  shaft  must  be  sufficiently  stiff  to  resist  undue 
whipping. 

(5)  Special  care  must  be  taken  with  the  windings  and 
insulations  to  ensure  rigidity  when  running. 

(6)  Where  possible  the  normal  running  speed  should  he 
below  the  "  critical  speed."  If  this  is  not  possible  the 
normal  speed  should  be  reasonably  higher,  so  that  the 
critical  speed,  except  when  running  up  or  shutting  down, 
is  never  reached  in  ordinary  operation, 
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Referring  to  item 

1.  Where  possible  forged  steel  should  be  used  throughout  in 
the  construction  of  the  rotor;  if  this  is  adhered  to  considerably 
less  trouble  is  likely  to  present  itself  than  would  be  the  case 
were  castings  used. 

2.  It  is  obvious  that  the  design  of  any  rotating  part  for  high 
speed  should  be  as  symmetrical  as  possible. 

3.  Not  only  should  the  parts  be  machined  inside  and  out, 
but  this  operation  should  be  performed  with  the  utmost  accuracy. 

4.  In  connection  with  the  design  of  a  shaft  of  sufficient 
strength  to  resist  whipping,  the  length  between  the  bearings 
should  be  kept  down  to  a  minimum.  This  length,  however,  is 
determined  by  the  maximum  peripheral  velocity  allowable  on 
the  rotor.  With  turbine  spindles  of  the  Parsons  type  the  ratio 
of  the  length  between  centres  of  bearings  to  the  diameter  at  the 
centre  of  the  shaft  is  often  as  high  as  11,  and  in  small 
generators  6  to  8.  It  is  often  necessary  therefore  to  apply 
balance  weights  at,  or  about,  the  centre,  as  well  as  at  the  ends 
before  smooth  running  can  be  accomplished.  With  generator 
rotors  of  1,000  k.w.  and  upwards  this  ratio  rarely  exceeds  3, 
and  in  the  majority  of  cases  in  very  big  machines  about  2'5. 
With  this  ratio  balancing  troubles,  with  the  reasonably  low 
speeds  now  adopted,  are  never  very  serious. 

5.  One  of  the  greatest  troubles  experienced  in  maintaining 
good  balance  of  turbo-generators  is  due  to  the  shifting  of  the 
conductors.  This  often  happens  after  the  machine  has  been 
running  some  time,  and  as  the  insulation  dries  it  gets  compressed 
by  the  centrifugal  force  on  the  conductors.  The  slightest  shift- 
ing of  these  conductors  is  likely  to  throw  a  big  rotor  consider- 
ably out  of  balance.  Should  the  machine  at  one  time  or  another 
run  away  and  attain  the  speed  of,  say,  one-and-a-half  times 
the  normal  running  speed,  the  severe  load  resulting  is  often 
sufficient  to  throw  the  whole  rotor  out  of  balance.  In  view  of 
the  above  too  much  consideration  cannot  be  given  to  the  design 
of  conductors  adopted,  their  method  of  securing,  and  the  actual 
manner  in  which  they  are  secured  in  the  works. 

(6)  In  all  bodies  revolving  at  high  speeds  there  is  a  period  at 
which  excessive  vibration  "will  take  place,  and  is  called  the 
"critical  or  whirling  "  speed.  It  falls  at  a  point  at  which  the 
natural  period  of  transverse  vibration  of  the  shaft  loaded  with 
the  rotating  element  is  equal  to  the  impulses  given  to  the  shaft 
by  the  centrifugal  force  acting  on  a  slightly  bent  shaft;  at  this 
speed  steady  operation  of  the  shaft  is  impossible.  Mathe- 
matical investigations  of  this  phenomenon  have  been  carried  out 
and  published  by  Professor  Dunkerley*  and  others. 

The  critical  speed  for  any  shaft  is  given  by  Foster  t  as  : — 

W  -  9.55  i*ff 

where 

W  =  weight  of  rotating  mass  and  a  portion  of  the  shaft, 
F  =  force  in  pounds  weight  necessary  to  bend  the  shaft  1  ft.  at 
the  point  of  attachment  of  the  wheel. 

The  above  formula  is  for  a  shaft  of  diameter  D  feet. 
Then 

p  '_  3  E  1  (a  +  b) 

where 

E  =  modulus  of  direct  elasticity  in  pounds  per  square  foot, 
I  =  moment  of  inertia  of  the  cross  section 
=  0-0482  D4, 

a  and  b  =  distances  in  feet  of  the  wheel  from  the  bearings. 
The  following  formula  is  given  by  BehrensJ  for  turbo-generators  : — 

Nl  =  Jsw 

In  this  case  Nj  is  the  angular  velocity  at  critical  speed. 
E  =  modulus  of  elasticity. 

I  =  moment  of  inertia  of  the  shaft  in  relation  to  bending. 
M  —  mass  of  rotating  element. 
L  =  distance  "between  bearings. 
K  =  constant  whose  value  is  about  75. 

Where  possible  in  the  construction  of  the  rotating  parts  for 
turbo-generators  static  balance  of  the  respective  parts  should 
always  be  resorted  to  before  assembling.  Again,  the  whole  body 
should  be  statically  balanced  before  being  run.  If  this  is  done 
a  considerable  amount  of  trouble  is  often  saved  on  the  testing 
floor.  If,  however,  the  drum  or  body  of  similar  construction 
shows  perfect  balance  on  the  knife  edges,  it  is  no  criterion  so 
far  as  correct  running  balance  goes.  According  to  fig.  10,  the 
spots  marked  A  A  may  be  diametrically  opposite,  but  when 
running  the  body  would  tend  to  revolve  about  the  centre  line 
C  C  at  low  speeds,  and  BB  at  very  high  speeds.  Running 

*  "Philosophical  Trans.  Roval  Soc.  of  London,"  vol.  186  (1894),  A.P.  279,  "On 
the  Whirling  and  Vibration  of  "Shafts,"  bv  S.  Dunkerley,  M.Sc. 

t  "  Eng.  Review,"  vol.  x.,  No.  5,  "The  Theory  of  Steam  Turbines,"  by  F. 
Foster,  B  Sc. 

{"Electrical  Review"  (N.Y.),  vol.  xlv.,  No.  11,  p.  376,  "Steam  Turbine 
Generators."  by  p.  A.  Behrens, 


balance  can  therefore  only  be  arrived  at  by  the  cut  and  dry 
method.  This  is  to  run  the  motor  up  to  speed  and  mark  each 
end  of  the  shaft  with  a  coloured  pencil.  Referring  to  the 
diagram,  if  the  pencil  mark  shows  most  prominently  at  the  point 
L),  mis  means  that  the  actual  centre  line  of  the  shaft  during  the 
period  of  marking  lies  in  the  plain  G  G  instead  of  the  normal 
H  H.  In  very  slow  running  machines  the  heavy  weight  E 
would  only  fall  at  the  point  K  in  the  plain  L  L.  At  very  high 
speeds,  say,  5,000  r.p.m.  and  upwards,  the  weight  would  still 
fall  in  the  plain  L  L,  but  at  the  point  M.  When  this  condition 
of  affairs  is  reached,  it  may  be  said  that  the  mass  is  revolving 
about  its  true  centre.  In  ordinary  turbine  work,  however,  with 
the  reasonable  speeds  now  adopted,  we  find  the  weight  falling 
between  these  two  extremes,  so  that  the  angle  6  is  determined 
by  the  weight  of  the  mass  and  the  speed  of  rotation.  This  angle 
in  ordinary  turbine  work  generally  falls  within  the  first  90deg. 
and  more  commonly  within  60  deg.  If  the  part  to  be  balanced 
is  run  by  a  motor  a  quick  method  of  determining  this  angle 
is  by  running  the  motor  up  to  speed  in  opposite  directions, 
marking  the  shaft  in  each  case.  A  mean  can  then  be  found 
which  will  at  once  indicate  the  correct  position  for  applying  the 
weight 

In  balancing,  if  the  rotor  is  considerably  out  of  balance, 
one  is  very  often  much  tempted  to  apply  considerably  more 
weight  tih an  is  necessary.  If  the  weights  are  applied  at  the 
periphery  of  the  body,  which  has  a  velocity  of,  say  300  ft.  per 
second  at  a  radius  of  1  ft.,  the  actual  weight  applied  is 
multiplied  by  the  centrifugal  force  3,000  times.  Very  small 
weights,  therefore,  have  considerable  effect  in  throwing  the 
whole  body  back  into  balance. 


BRADFORD  ENGINEERING  SOCIETY. 
On  the  loth  March  Mr.  London  read  before  the  Bradford 
Engineering  Society  a  paper  on  "  Steam  Turbines,"  following 
somewhat  in  the  lines  of  his  paper  at  Manchester  recorded 
above.  There  were,  however,  several  points  of  interest  which 
Mr.  London  brought  out. 

The  mechanical  difficulties  to  be  considered  in  the  design  of 
a  successful  turbine  were  summarised  as  follow: — ■ 

(1)  The  design  of  the  rotating  member  to  run  smoothly  at 
high  speed. 

(2)  The  design  of  the  stationary  element  in  a  turbine  of  the 
Parsons  principle  to  reduce  distortion  to  a  minimum. 

(3)  Tiie  design  of  the  bearings  to  work  satisfactorily  at  high 
speeds. 

(4)  J. ne  method  of  securing  the  blades  or  buckets. 

(5)  Final  adjustments  to  ensure  smooth  running. 

Some  large  turbines  had  recently  been  installed  by  the 
British  Westinghouse  Company  at  the  Chelsea  Power  Station 
of  the  London  Underground  Railway.  Each  unit  had  a 
maximum  output  of  11,000  H.P.,  and  the  floor  space  taken  up 
by  each  machine  was  42  ft.  6  in.  by  16  ft.  6  in.,  or  less  than  the 
space  that  would  be  required  for  a  1,000  H.P.  horizontal  engine. 
With  regard  to  oil  consumption,  the  following  figures  were 
deduced  from  actual  tests. 


Reciprocating  Engine. 
Engine  oil   ...  0'00021  gls.  per  k.w.  hr. 
Cylinder  oil...  0-000183    „       „  „ 


Steam  Turbine. 
0-00005  gls.  per  k.w.  hr. 
0-000025    ,.  ,, 


0-000393  0-000075 
In  the  case  of  the  London  Underground  Railway  referred  to, 
where  eight  5,500  k.w.  steam  turbines  were  being  installed,  and 
assuming  the  price  of  oil  at,  say,  Is.  6d.  per  gallon  average,  the 
1  nmption  per  year's  working  (averaging  three-quarter 
load)  would  be:  Turbines,  ,£1,462;  reciprocating  engines, 
£7,700. 

In  discussing  the  effect  of  superheating,  a  diagram  was 
exhibited  which  showed:  — 

(1)  The  additional  percentage  of  heat  required  to  produce  a 
certain  superheat. 

(2)  The  'percentage  gained  in  steam  economy  (from  actual 
tests). 

(3)  The  nett  gain  in  actual  coal  consumption. 

The  latter  course  showed  a  maximum  gain  of  15  per  cent  at 
270  deg.  Fah. 

Tests  had  shown  that  every  additional  inch  of  vacuum  above 
24  in.  or  25  in.  decreased  the  steam  consumption  about  4  per 
cent. 


Postal  Anomalies. — We  have  received  a  copy  of  a  debate  in 
the  Senate  of  Canada  on  a  resolution  moved  by  Hon.  Sir  George 
Drummond,  "  That  the  attention  of  the  Government  be  directed 
to  the  local,  foreign,  and  imperial  postal  charges,  with  the 
view  of  remedying  certain  inequalities  therein,  and  the  Senate 
affirms  the  principle  that  the  conveyance  of  letters,  newspapers, 
books,  periodicals,  etc.,  should  be  at  a  lower  scale  of  charges 
within  the  empire  than  at  the  time  ruling  with  any  foreign 
country/' 
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THE    DEVELOPMENT    OF    THE  TORPEDO- 
BOAT  DESTROYER.* 

In  the  case  of  the'  battleship,  as  compared  with,  the  destroyer, 
weight  is  of  very  much  less  moment ;  and  it  will  be  seen  that  the 
problem  of  how  to  give  a  maximum  of  strength  with  a  minimum 
of  weight,  with  a  maximum  of  speed  with  a  minimum  of  coal 
consumption,  must  of  necessity  be  the  greater  task  in  the 
destroyer. 

Torpedoes  may  be  classed  as  fixed  and  moving.  Of  the  fixed 
ones  our  experience  as  a  nation  was  gained  during  the  Russian 
war  of  the  fifties,  when  at  least  one  of  our  ships  was  slightly 
injured  in  the  Baltic  by  the  explosion  of  a  torpedo  under  her. 

The  moving  torpedo,  carried  on  the  end  of  the  spar,  was  used 
during  the  Civil  War  in  North  America,  notably  when  Com- 
mander Cushing  blew  up  the  Confederate  warship  Albemarle. 

After  that  we  had  the  Harvey  towing  torpedo,  which  was 
an  adaption  of  the  canal  barge  towed  from  the  bank,  followed 
by  the  Whitehead  invention,  which  has  necessitated  alterations 
and  additions  both  of  tactics  and  of  shipbuilding. 

The  torpedo  "drop  gear"  fitted  to  vedette  boats,  etc.,  was 
an  adaption  invented  by  Engineer  Rear-Admiral  J.  T.  Corner, 
and  is  an  arrangement  of  tongs  which  is  lowered  from  the 
boat's  side,  submerges  the  torpedo,  and  on  tripping  its  regulat- 
ing valve,  thus  setting  the  propeller  in  motion,  releasing  the 
tongs  at  the  same  time,  the  torpedo  starts  and  soon  finds 
its  depth.  These  vedette  boats  of  wood  .sometimes  called 
"  torpedo-boats  wood,"  in  1878  were  48  ft.  long  and  12  knots 
speed,  have  been  developed  to  56  ft.  long.  Special  boats  of 
this  class,  by  J.  Samuel  White,  of  Cowes,  have  obtained  19 
knots  on  trial. 

In  1875  Messrs.  Yarrow  constructed  a  torpedo  launch  of  the 
then  high  speed  of  13  knots,  fitted  with  a  spar  torpedo;  and 
Sir  John  Thornycroft  was  the  builder  of  the  Miranda,  in  1872. 
This  vessel  was  45  ft.  6  in.  long,  and  obtained  a  speed  of  16  2 
knots  per  hour.  This  firm  constructed  the  first  large  torpedo 
boat  for  H.M.  Navy.  She  was  the  Lightning,  completed  in  1877, 
her  lengtli  87  ft.,  speed  18^  knots,  and  she  did  many  years  of 
constant  service  at  Portsmouth.  Many  torpedo  boats  for  various 
governments  were  successively  made  by  these  leading  firms. 

The  precursor  of  the  destroyer  *lass  was  evolved  about  1884. 
Hitherto  the  plan  had  been  to  give  torpedo  boats  an  alternative 
armament,  so  that  half  of  the  boats  might  be  employed  for 
firing  torpedoes,  the  others  acting  as  torpedo-boat  destroyers, 
the  boats  armed  by  the  small  guns  resisting  attacks  of  torpedo 
boats.  But  as  the  speeds  would  be  about  the  same  in 
each,  it  is  evident  that  neither  could  decrease  the  range  of  the 
other  when  attacking  or  escaping.  Perhaps  the  first  approach 
to  the  destroyer  was  the  production  of  Messrs.  John  Samuel 
White,  of  Cowes.  She  was  150  ft.  long,  fitted  with  twin  screws 
and  with  more  power — a  larger  vessel  and  better  sea  boat  and 
of  higher  sea  speed  than  those  hitherto  in  use. 

Messrs.  Yarrow  and  Company  constructed  the  Kotaka  in  1885 
for  the  Japanese  Government.  She  was  170  ft.  long  and  fitted 
with  twin  screws,  and  practically  an  armoured  destroyer,  being 
fitted  with  armour  1  in.  thick  round  the  machinery  and  boiler 
compartments  sufficient  to  resist  the  fire  from  the  torpedo  boats. 

About  1893  the  "  torpedo-boat  destroyer  ''  was  evolved. 
Practically  these  destroyers  were  given  just  double  the  power 
of  the  latest  torpedo  boats  in  being.  The  hulls  were  built 
round  them  with  due  regard  to  the  armament  to  be  carried 
and  the  weight  to  be  carried  on  trial,  and  also,  of  course,  with 
due  regard  to  the  fact  that  they  would  be  expected  to  be  more 
sea-going.  The  draught  was  restricted  to  5  ft.,  giving  immunity 
from  destruction  by  Whitehead  torpedoes,  which  are  erratic  and 
inclined  to  '*  porpoising  "  if  set  to  run  at  5  ft.  depth  or  there- 
about. They  were  armed  with  guns  and  Whiteheads,  and  so 
were'  calculated  not  only  to  destroy  torpedo  boats,  but  battle- 
ships. 

Obesefvers  of  the  building  of  these  hulls  will  note  that  a 
5  1b.  plate — that  is,  |in.  thick — is  a  very  limp  object  when 
received  from  the  cogging  mills,  but  after  it  has  passed  the 
levelling  slab  and  been  levelled  it  becomes  very  stiff;  the. 
levelling  or  "  planishing  "  rendering  the  plate  extremely  stiff. 
The  27-kuot  destroyers  were  of  various  lengths,  from  180  to 
190  ft.,  and  horse  power  varying  from  3,700  to  4,800. 

One  important  improvement  introduced  by  Mr.  John  Samuel 
White,  of  Cowes,  prior  to  the  year  1883,  is  a  feature  in  all 
subsequent  torpedo  boats  and  nil  destroyers.  This  is  the 
cutting  away  of  the  "  dead  wood  "  at  the  stern,  thereby  securing 
a  manoeuvring  power  that  would  otherwise  be  scarcely  possible, 
coupled  with  a  more  efficient  feeding  of  the  propellers  so  essential 
to  high  speed. 

In  the  matter  of  speed  the  highest  on  the  measured  mile  was 
given  by  the  Boxer,  by  Thornycroft,  the  speed  obtained  being 
29  1  knots  with  4,490  H.P.  In  the  matter  of  coal  consumption 
the  lowest  was  the  Hornet,  by  Yarrow  and  Company;  she 
burner!  9.322  1b.  per  hour,  giving  27  6  knots,  the  highest  burn- 
ing 17,122  1b.  tier  hour,  giving  274  knots. 


H^^MaVht/trt^  thC  InStit"te  °f  Mari',e  Engineers,  by  W.  J. 


As  regards  the  boilers,  it  was  proved  that  the  locomotive 
boilers  gave  excellent  results  up  to  a  certain  grade  of  coal 
burning,  and  at  slow  burning  they  were  very  economical,  but 
the  tube  ends  could  not  be  depended  on  to  remain  tight.  These 
troubles  were  not  experienced  in  water-tube  boilers,  which  were 
of  various  systems. 

Nevertheless,  the  locomotive  boiler  gave  1  H.P.  for  133  square 
feet  of  heating  surface,  as  against  a  maximum  of  2'58  square 
feet  in  a  water-tube  boiler. 

I  think  it  may  be  said  that  the  troubles  of  water-tube  boilers 
arise  primarily  from  faulty  surface  condensers,  and  had  satis- 
factory surface  condensers  been  in  vogue  when  water-tube 
boilers  were  first  adopted  there  is  no  doubt  that  much  public 
discussion  on  the  great  water-tube  boiler  question  would  have 
been  avoided. 

Trials  gave  most  valuable  lessons  in  screw  propellers.  It 
had  been  customary  in  torpedo  boats  and  prior  boats  that 
propellers  should  be  of  forged  steel,  and  the  substitution  of 
manganese  bronze  gave  the  then  marvellous  result  of  an  increase 
of  speed  of  about  two  knots  an  hour,  this  increase  being 
obtained  by  using  a  manganese  bronze  propeller  of  practically 
the  same  dimensions  as  those  of  forged  steel,  the  figures  being 

Destroyers,    "River"  Class 
Contract  speed  25i  knots. 


Destroysr. 
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that  at  384  revolutions  per  minute  a  forged  steel  propeller  gave 
2ti.|  knots.  The  manganese  bronze  one  at  the  same  revolutions 
gave  27  knots  in  the  same  vessel  at  the  same  draught. 

Experiments  showed  that  if  only  the  indicated  horse  power 
were  required,  the  propeller  could  be  fitted  which  would  give 
perhaps  20  per  cent  more  horse  power  than  an  ordinary  pro- 
peller. If  the  speed  were  required,  a  very  different  propeller 
would  be  adopted;  but  if  speed  coupled  with  a  small  coal  bill 
were  required,  the  propeller  between  these  two  would  give  the 
best  results.  Also  that  the  proportions  of  the  propeller  influ- 
enced the  coal  per  indicated  horse  power,  the  coal  per  indicated 
horse  power  propeller  lacking  in  propulsive  effect.  The  least- 
immersion  of  the  propellers  gave  the  best  results  both  in  speed 
and  coal  bill;  and  the  distance  apart  of  twin-screw  propellers  was 
of  moment. 

I  may  give  comparative  instances  of  propellers  showing 
how  improvement  was  given :  (a)  Diameter  increased  4  per 
rent,  area  increased  19  per  cent,  pitch  not  altered,  the  coal  bill 
was  decreased  27  per  cent  at  equal  high  speeds;  (b)  pitch  fined 
G  per  cent,  no  other  alterations,  gave  the  same  high  speed  with 
ID  per  cent  less  indicated  horse  power  and  17^  per  cent  less 
coal  bill;  (c)  diameter  increased  2  per  cent,  pitch  fined  9  per 
cent,  gave  §  knot  more  speed,  and  coal  bill  decreased  40  per 
cent  at  the  same  high  speed  obtained  by  the  first  propeller. 

The  terms  of  the  trials  for  the  30-knot  destroyers  were  very 
much  amplified,  for  whereas  in  the  former  27-knot  destroyers 
there  were  no  reserves  of  coal  consumption,  in  these  it  was 
intended  that  2\  lb.  per  indicated  horse  power  per  hour  should 
be  a  standard.  This  was  much  less  than  the  average  of  the 
former  27-knot  destroyers.  Messrs.  Thornyeroft  and  Company 
obtained  the  first  record  for  30  knots  in  a  British  naval  vessel 
at  the  Mapliu  Sands. 

The  30-knot  destroyers  were  followed  by  a  reaction  in  favour 
ot  stronger  vessels,  now  known  as  the  "  Eiver  "  class.  These 
vessels  are  of  about  550  tons  displacement,  200  to  230  ft.  long, 
and  horse  power  7,500. 

The  table  (page  516)  from  a  Parliamentary  return  gives  infor- 
mation of  the  "  Eiver  "  class.  The  table  will  show  that  in 
the  20-knot  boats  of  the  eighties  it  required  10^  H.P.  per  ton  of 
displacement,  and  so  on  through  each  batch  of  vessels  as  they 
became  larger. 

I  suggest  that  the  whole  of  our  coasts  could  be  defended  by 
torpedo  boats  and  destroyers,  leaving  the  battleships  to  do  their 
work  for  the  high  seas. 

Discussion. 

Mr.  W.  McLaren  said  he  agred  with  Mr.  Harding  that  for 
the  defence  of  our  coasts  the  torpedo  boat  should  be  used.  In 
regard  to  the  question  of  machinery  there  was  a  great  difference 
in  the  weight  of  the  engines  of  a  merchant  steamer  and  those 
of  a  torpedo  boat.    That,  of  course,  was  inevitable. 

Mr.  G.  Shearer,  referring  to  the  question  of  the  smoke  given 
off  by  torpedo  boats,  said  that  as  far  as  his  experience  went 
they  did  not  use  Welsh  coal  for  those  vessels  when  running  trial 
trips.  So  far  as  condensers  were  concerned,  he  might  say  that 
personally  he  had  not  had  trouble  with  condenser  tubes  in 
torpedo  boats.  He  had  been  on  board  when  a  torpedo  boat 
was  running  her  trials,  and  it  was  true  a  tube  might  give  way 
here  and  there.  That,  however,  was  simply  a  case  of  a  defective 
tube,  the  same  as  might  happen  with  any  condenser,  and  it  was 
no',  due  to  the  fact  that  it  was  a  torpedo-condenser  tube.  In 
torpedo  boats  which  were  propelled  with  reciprocating  engines 
the  vibration  when  running  at  full  speed  was  enormous,  but 
with  the  turbine-propelled  craft  the  vibration  was  compara- 
tively  slight.  He  would  certainly  say  it  was  absolutely  neces- 
sary that  torpedo  boats  and  all  warships  should  run  their  trial 
trips  in  fighting  condition. 

The  Chairman  said  it  would  be  interesting  to  have  some 
results  of  what  had  been  done  by  torpedo  boats  during  recent 
wars.  Had  the  torpedo,  when  manipulated  by  Western  nations, 
been  found  to  be  really  effective  or  not?  He  had  been  under 
the  impression  that  the  torpedoes  ha-d  not  quite  come  up  to 
expectation.  The  question  occurred  to  him  whether  in  the 
gaining  of  a  knot  or  two  more  speed  they  did  not  reduce  the 
standard  of  the  vessel  beyond  what  might  be  necessary.  They 
knew  that  after  a  torpedo  boat  had  delivered  an  attack  it  had 
to  clear  off,  but  where  they  went  to  the  extreme  of  having 
the  shafts  bending  he  thought  it  would  Ibe  better  to  do  away 
with  a  little  bit  of  speed  and  have  more  reliability. 

Mr.  J„  Clark  said  that  the  vibration  on  torpedo  boats  was 
one  of  the  most  uncomfortable  facts  which  the  men  on  board 
those  craft  had  to  deal  with,  but,  at  the  same  time,  the  endea- 
vours which  had  been  made  to  do  away  with  that  vibration 
had  probably  had  a  great  deal  of  influence  in  regard  to 
increasing  the  speed  by  reason  of  the  adoption  of  the  Parsons 
or  some  other  type  of  turbine  engine. 

Mr.  Sharp  said  he  would  like  to  know  whether  it  was  better 
to  have  the  propeller  deeply  immersed  or  otherwise.  He  could 
quite  understand  that  a  little  addition  to  the  weight  of  those 
torpedo  boats  would  make  a  great  difference  in  the  line  of  the 
ship,  but  he  had  always  been  of  opinion  that  the  more  the 
propeller  was  immersed  the  better. 


Mr.  A.  H.  Mather  said  he  would  like  to  have  an  expression 
of  opinion  from  the  author  as  to  whether  the  motor  would  be 
adaptable  for  high-speed  torpedo  craft.  The  design  might  be 
adopted  for  very  high  speed  torpedo  boats  only. 

Mr.  A.  Cooke,  referring  to  the  increase  of  speed  obtained  by 
substituting  a  bronze  for  a  steel  propeller,  said  he  had  known 
such  an  instance  in  a  merchant  steamer.  In  two  exactly  similar 
ships,  one  with  steel  propeller  and  the  other  with  a  bronze 
propeller,  the  results  obtained  from  the  vessel  with  the  latter 
were  much  better. 

Mr.  Harding,  in  the  course  of  his  reply,  said  that  the  engines 
of  the  merchant  steamer  did  more  millions  of  revolutions  than 
the  navy  ships  did  tens  of  thousands.  The  question  of  weight 
must  always  count,  for  weight  meant  durability.  With  regard 
to  water-tube  boilers,  they  got  priming  if  they  got  salt  water 
in  the  feed,  and  in  that  respect  they  were  not  so  good  as  the 
old  Scotch  boiler.  The  coal  capacity  of  a  destroyer  of  80  tons 
was  practically  from  13  to  15  hours,  steaming  at  30  knots. 
Eegarding  the  comparison  between  bronze  and  steel  propellers, 
he  said  that  the  steel  propeller  seemed  to  run  away  more  than 
the  bronze  one  ;  it  was  inclined  to  cavitation,  losing  its  tread. 

On  the  motion  of  the  Chairman,  a  hearty  vote  of  thanks  was 
accorded  to  Mr.  Harding  for  his  paper. 


WATER  TURBINES. 

[Specially  Contributed. ,] 
IV. — Pressure  Turbines. 

In  this  kind  of  turbine  the  water  does  not  leave  the  guide 
blades  with  the  full  velocity  due  to  the  head,  but  with  a 
velocity  due  to  a  part  only  of  the  head,  so  the  water  on 
entering  the  wheel  passages  has  a  statical  pressure  corres- 
ponding to  the  remainder  of  the  head.  It  has  been  shown 
that  in  an  impulse  turbine  the  wheel  passages  must  be  made 
larger  than  the  guide  passages,  as  the  velocity  of  flow 
through  the  wheel  is  less  than  that  through  the  guides ; 
if  the  wheel  and  guide  passages  be  made  about  equal  in 
area,  it  is  evident  that  the  wheel  passages  will  fill,  and  the 
quantity  of  water  flowing  through  the  guides  will  be 
reduced.  The  quantity  of  water  flowing  being  reduced, 
the  velocity  is  also  reduced,  and  thus  the  flow  through 
guides  is  not  free,  but  is  restrained  by  the  area  of  the  wheel 
passages.  As  the  flow  is  not  free,  only  a  part  of  the  head  is 
converted  into  velocity  ;  the  water  in  the  full  wheel  passages 
is  subject  to  the  pressure  of  the  remainder.  The  water 
flows  from  the  wheel  with  a  velocity  due  to  this  remaining 
head,  and  thus  the  discharging  velocity  originates  in  the 
wheel  itself ;  in  an  impulse  turbine  it  originates  in  the  guides. 
There  is  no  impulse  when  the  wheel  is  running  at  its  proper 
speed,  and  the  wheel  is  driven  entirely  by  the  reaction  of  the 
water  discharging. 

V  =  velocity  due  to  head  It. ;  Vl  =  velocity  through  guides  ; 
>\  =  velocity  through  wheel  passages  ;  v  =  velocity  of  wheel. 
The  head  absorbed  by  Vx 

=  V£ 

so  the  pressure  head  in  the  wheel  passages 


m  =  8-05    h  -  P 

v        2  (j 

If  v  is  less  than  Vx  there  will  be  a  certain  amount  of 
striking  velocity,  but  the  water  is  not  likely  to  exert  the 
same  force  in  striking  a  full  wheel  as  an  empty  impulse 
wheel ;  if  v  is  more  than  V,  the  wheel  has  to  accelerate  the 
water,  which  results  in  loss  both  directly  and  indirectly.  It 
is  therefore  best  that  v  =  Vx  cos  /3.  In  order  that  the 
water  leaving  the  wheel  shall  be  discharged  without  velocity 
relatively  to  a  fixed  point, 

v  =  ^  cos  0, 
therefore  v  =  Vx  cos  fi  =  i\  cos  0. 

If  (3  and  0  are  small, 

„  =  Vx  =  t\  =  0-7  V  =  5-63  J  li. 


51S 


THE    PRACTICAL    ENGINEER.  [March  31,  1905 


A  pressure  turbine  thus  runs  faster  than  an  impulse 
turbine.  As  the  velocity  through  the  wheel  is  the  same  as 
through  guides,  the  area  of  guide  passages  and  wheel  pas- 
sages should  be  alike.  If  a  pressure  turbine  is  not  submerged 
and  the  wheel  passages  are  empty,  it  starts  as  an  impulse 
turbine — that  is,  with  both  striking  and  discharging  velo- 
cities, each  due  to  the  full  head  ; 

,',      2Yiv  , 
turning  pressure  on  wheel  =  — - —  nearly. 

When  the  wheel  is,  as  usual,  submerged,  the  effect  of  the 
striking  velocity  is  so  much  reduced  by  the  full  wheel 
passages  that  the  turning  pressure  only  amounts  to  about 

— - — —,  the  water  in  the  passages  acting  as  a  cushion  and 

</ 

absorbing  the  force.  If  the  wheel  runs  too  fast,  v  exceeds 
the  parallel  component  of  Vj,  and  the  wheel  itself  has  to 
accelerate  the  water  received  by  an  amount  =  v  -  V1  cos  /3, 
so  there  is  a  certain  amouut  of  resistance  which  increases 
with  the  speed.  When  the  wheel  is  running  it  its  maximum 
speed  this  resistance  balances  the  reacting  pressure  of  the 
discharging  water,  and  so  there  is  no  effective  power  deve- 
loped. The  velocity  of  the  wheel  may  actually  exceed  that 
of  the  water  due  to  the  full  head  ;  the  maximum  speed, 
v  =  1'4  V  nearly,  and  the  best  speed  0-7  V;  the  best  speed 
is  thus  half  the  maximum,  as  with  an  impulse  wheel.  The 
efficiency 

_  2  [vj_  cos  9  +       cos'/3  -  v)]  v 
~  y* 

or 

2  [t\  cos  6  -  (v  —  Vi  cos  /?)]  v 

whichever  is  applicable ;  but,  as  previously  stated,  the 
efficiency  of  a  submerged  turbine  at  low  speeds  is  uncertain. 
The  efficiency  may  also  be  calculated  from  the  absolute 
velocity  of  discharge.  The  disadvantage  of  a  pressure 
turbine  is  the  difficulty  of  efficiently  regulating  it.  An 
impulse  turbine  may  be  regulated  without  much  affecting 
the  efficiency  by  closing  some  of  the  guide  passages,  but 
with  a  pressure  turbine  it  is  necessary  for  efficient  working 
that  the  wheel  should  be  always  full  of  water,  otherwise 
there  is  a  considerable  loss  of  power.  The  only  efficient 
method  of  regulation  is  with  a  radial  flow  turbine,  having 
the  wheel  and  the  guides  divided  by  one  or  more  horizontal 
partitions,  and  thus  forming  two  or  more  turbines  on  one 
shaft.  All  the  guide  passages  of  one  division  may  then  be 
closed  without  materially  affecting  the  efficiency  of  the 
whole  turbine.  The  construction  of  pressure  turbines  is,  in 
general,  similar  to  that  of  impulse  turbines,  except  that 
water  is  always  admitted  to  the  whole  circumference  at  full 
load,  that  the  pitch  of  the  wheel  vanes  is  usually  rather  less, 
and  they  may  be  straight  (in  an  impulse  turbine  they  are 
necessarily  curved).  The  diameter  of  a  pressure  turbine  is 
20  per  cent  more  than  that  of  an  impulse  turbine  with  full 
admission,  of  the  same  power  and  under  the  same  head.  If 
h  =lhead,  feet,  D  =  diameter  of  wheel,  inches,  then  best 
speed, 

Revolutions  per  minute  =  1,200  about. 

A  pressure  turbine  will  work  submerged  without  any 
reduction  of  efficiency;  this  is. an  advantage  where  the  level 
of  the  tail  water  is  variable,  as  the  turbine  may  be  placed  in 
such  a  position  as  to  always  get  the  full  available  head ;  an 
impulse  turbine  must  be  placed  so  as  to  be  always  above  the 
tail  water,  so  when  the  water  is  low  only  a  part  of  the  avail- 
able head  is  utilised. 

Suction  Pipe. — If  the  water  from  a  pressure  turbine  is 
discharged  into  a  closed  pipe,  the  lower  end  of  which  is 
submerged  in  the  tail  water,  the  pressure  of  tne  atmosphere 
balances  the  water  in  the  pipe,  provided  its  vertical  height 
does  not  exceed  34  ft.  (theoretically),  and  causes  a  partial 
vacuum  in  the  wheel.    The  water  from  the  guides  flowing 


into  this  partial  vacuum  has  evidently  a  higher  velocity 
than  if  it  flowed  out  against  the  full  atmospheric  pressure,  it 
is  equivalent  to  increasing  the  head  by  the  height  of  the 
pipe,  and  so  the  power  is  the  same  as  if  the  wheel  were 
placed  on  the  tail  water  level  The  water  in  a  suction  pip  3 
will  not  generally  stand  at  the  theoretical  34  ft.,  as  there  is 
usually  an  inward  leakage  of  air;  28 — 30  ft.  is  as  high  as  the 
water  is  likely  to  stand,  and  the  wheel  should  not  be  placed 
higher  than  this.  The  suction  pipe  is  a  great  advantage,  as 
it  enables  the  turbine  to  be  placed  at  a  higher  and  more  con- 
venient position  than  at  the  tail  water  level,  and  without  any 
loss  of  head.  When  the  head  is  low  an  up  suction  pipe  may 
be  used  in  addition,  and  the  turbine  placed  above  the  level 
of  supply,  the  up  and  down  suction  pipes  and  the  turbine 
casing  forming  a  syphon.  For  instance,  a  fall  of  10  ft.  being 
available,  the  turbine  might  be  placed  28  ft.  above  tail  water, 
and  would  thus  be  18  ft.  above  level  of  supply.  This 
arrangement  would  be  of  particular  advantage  in  erecting  a 
turbine  when  a  weir  already  exists,  as  masonry  and  earth- 
work would  be  entirely  dispensed  with.  In  all  cases  where 
a  suction  pipe  is  used,  the  effective  head  is  the  difference  of 
level  between  the  supply  and  tail  water ;  the  position  of  the 
turbine  is  of  no  consequence  provided  its  height  above  the 
tail  water  does  not  exceed  the  amount  mentioned  above, 
unless,  of  course,  there  is  considerable  leakage  of  air.  In  a 
pressure  turbine  there  should  be  as  little  clearance  as 
possible  between  the  wheel  and  the  guides,  otherwise  leakage 
of  water  will  occur,  as  the  clearance  space  is  full  of  water 
under  a  definite  pressure. 


FHE  JUNIOR  INSTITUTION  OF  ENGINEERS. 


Visits  of  this  institution  have  recently  taken  place  to  the 
Brockie-Pell  Arc  Lamp  Works,  Worship  Street,  London,  and 
to  the  New  Eitz  Hotel,  Piccadily,  where  the  skeleton-cage 
system  of  construction  was  seen. 

At  the  former  establishment  the  members  were  received  by 
Mr.  James  Brockie,  the  inventor  of  the  Brockie-Pell  lamp,  who 
gave  a  very  interesting  account  of  its  development  and  con- 
struction, and  described  generally  the  necessary  characteristics 
of  an  efficient  arc  lamp.  In  the  workshops  a  number  of  lamps 
of  different  types  were  shown  in  course  of  manufacture,  and  in 
the  testing  room  demonstrations  were  carried  out  to  illustrate 
the  effect  on  the  arc  of  two  methods  of  regulation,  namely, 
:ufferential  (main  coil  and  shunt  coil  working  in  opposition), 
and  shunt  coil  only,  the  result  shown  being  that  with  the  shunt 
coil  alone  the  current  might  be  varied  very  considerably  without 
affecting  the  length  of  the  arc,  whereas  with  the  differential 
method  the  variation  in  length  of  the  arc  was  very  considerable 
with  the  same  change  in  the  current  strength.  The  two  lamps 
were  run  in  series  so  that  each  had  the  same  current  passing 
through  it. 

The  party  visiting  the  new  Eitz  Hotel  were  shown  over  by 
Mr.  J.  P.  Bishop,  A.E.I.B.A.,  and  Mr.  Adam  Hunter, 
Assoc.M.Inst.C.B.  "The  hotel,  which  is  being  constructed  by 
the  Waring-White  Building  Company  for  the  'Carlton  Hotels 
Company,  is  situated  in  Piccadilly.  It  has  a  frontage  to 
Piccadilly  of  about  230  ft.,  and  an  average  depth  of  about 
100  ft.  The  height  from  the  street  level  to  the  top  of  the  build- 
ing is  about  110  ft.,  and  the  basement  floor  is  20  ft.  below  street 
level.  There  are  ten  floors  including  the  basement,  lower 
ground,  and  ground  floors.  The  foundations  are  on  the  London 
clay  at  a  depth  of  about  26  ft.  below  the  roadway. 

A  f  eature  "of  special  interest  is  the  method  which  has  been 
adopted  for  constructing  the  building.  The  type  of  construction 
is  known  as  the  "  cage  skeleton  construction."  The  new  Eitz 
Hotel  affords  the  largest  example  of  the  type  in  this  country. 
A  skeleton  of  steel  framework,  capable  of  carrying  the  whole 
dead  weight  of  the  walls,  floors,  and  roof  in  addition  to  the  live 
loads  and  wind  pressure  is  being  erected,  and  is  at  present 
nearly  completed.  The  walls  are  supported  on  girders  at  the 
level  of  each  floor  of  the  building.  They  carry  no  loads,  but 
simply  act  as  a  protection  from  the  weather  and  for  decorative 
treatment.  The  total  weight  of  the  building  with  the  live  loads 
is  carried  on  the  steel  columns.  Generally,  the  columns  rest 
upon  cast-iron  base  plates  about  3  to  4  ft.  square,  which  in  turn 
rest  upon  a  grillage  of  steel  beams  imbedded  in  cement  con- 
crete of  sufficient  area  to  distribute  the  load  over  the  ground 
with  a  minimum  depth  of  foundation.  Cantilever  foundations 
have  been  adopted  for  some  of  the  columns  next  the  adjoining 
buildings  so  as  to  retain  the  whole  of  the  foundations  within 
the  site.  Some  of  these  foundations  may  be  seen  in  the  base- 
ment. 
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The  building  is  of  fireproof  construction  throughout.  The 
whole  of  the  steelwork  will  be  encased  in  masonry  or  concrete. 
The  floor  and  roofs  are  being  constructed  of  concrete  steel  on  the 
Columbian  system. 


LAUNCHES  AND  TRIAL  TRIPS. 


Ben  Nevis— Messrs.  Russell  and  Company,  Port  Glasgow, 
launched  on  March  14th  a  carrier  steamer  built  by  them  to  the 
order  of  Messrs.  Wafeon  Bros.,  Glasgow.  The  new  vessel  is  of  the 
lollowing  dimensions:  Length,  358  ft.;  breadth,  49  ft.  9  in.; 
depth  moulded,  28  ft.  5  in.  She  is  designed  to  carry  6,500  tons 
dead  weight  on  23  ft.  draught,  on  Board  of  Trade  summer  free- 
board. The  vessel  is  built  to  the  highest  class  at  Lloyd's,  and 
will  be  engined  by  Messrs.  J.  G.  Kincaid  and  Company. 
Greenock.  Her  cylinders  are  25  in.,  41  in.,  67  in.,E  with  48  in. 
stroke.    As  she  left  the  ways  the  vessel  was  named  Ben  Nevis. 

Caledonia- — The  new  twin-screw  Allan  liner  Caledonia  ran 
a  preliminary  cruise  on  the  Firth  of  Clyde  on  March  14th.  The 
Caledonia  was  launched  by  Messrs.  D.  and  W.  Henderson  and 
Company  Limited,  Partick,  in  October  last,  and  so  has  taken 
less  than  five  months  to  fit  out.  On  her  official  full-power  trials 
she  attained  a  speed  of  18^  knots  on  11,750  I.H.P.  and  with 
the  engines  doing  96  revolutions  per  minute.  The  average  coal 
consumption,  it  was  found  from  experience  on  the  full-power 
trials  and  March  14th  will  be  from  180  to  20  tons  per  day  of 
Scotch  coal.  All  through  the  machinery  worked  smoothly  and 
to  the  satisfaction  of  builders  and  owners.  The  Caledonia  is  a 
twin-screw  steamer  of  94,000  tons  gross  and  16,000  tons  displace- 
ment, 515  ft.  in  length  over  all,  58  ft.  in  moulded  breadth,  and 
36-6ft.  deep  to  the  tonnage  deck.  She  is  15  ft.  longer  than 
the  Columbia,  hitherto  the  Clyde's  largest  vessel,  2  ft.  broader, 
and  6  in.  deeper  on  corresponding  measurements,  and  over  1,000 
tons  larger  in  gross  tonnage.  The  Caledonia  is  propelled  by 
two  sets  of  powerful  triple-expansion  marine  engines  of  the 
latest  type,  with  cylinders  of  31|  in.,  51£  in.,  and  85  in.  diameter 
respectively,  and  a  stroke  of  4  ft.  6in.  There  are  four  double- 
ended  and  four  single-ended  boilers,  all  of  the  best  Siemens- 
Martin  steel,  with  48  patent  withdrawal  furnaces,  giving  a 
heating  surface  of  nearly  30,000  square  feet.  The  Caledonia 
will  be  able  to  carry  a  large  cargo,  and  so  she  is  provided  with 
specially  large  hatches,  which  are  required  for  the  bulky 
electrical  and  other  machinery,  rails,  ironwork,  etc.,  which  is 
now  exported  from  America  to  Britain.  The  cargo  will  be 
loaded  and  discharged  by  means  of  ten  horizontal  winches, 
specially  constructed  for  the  steamer. 

Denewood- — -Messrs.  S.  P.  Austin  and  Son  Limited  launched 
from  their  shipbuilding  and  repairing  works  on  March  18th, 
at  Wear  Dock,  Sunderland,  the  steam  screw  collier  Denewood, 
for  Messrs.  Wm.  Cory  and  Son  Limited,  of  London,  being  the 
fifteenth  vessel  constructed  by  them  for  the  same  owners.  The 
Denewood  is  designed  for  shallow  harbour  work,  and  will  be 
fitted  with  machinery  by  Messrs.  George  Clark  Limited,  of 
large  power  to  enable  her  to  make  fast  passages.  The  dead- 
weight capacity  of  the  vessel  is  1,700  tons,  and  she  will  have 
Lloyd's  highest  class. 

Devonia. — Messrs.  John  Brown  and  Company  Limited, 
Clydebank,  on  March  22ud,  launched  the  paddle  steamer 
Devonia,  the  second  of  the  two  steamers  which  they  are  building 
for  excursion  service  on  the  Bristol  Channel.  The  vessel  is 
245  ft.  in  length,  29  ft.  in  breadth,  and  10  ft.  3 in.  in  depth, 
and  of  about  600  tons  gross,  and  has  accommodation  for  about 
1,400  passengers.  The  engines  are  of  the  compound  diagonal 
direct-acting  type  of  the  usual  Clydebank  design,  and  they  will 
develop  about  3,200  horse  power.  The  guaranteed  speed  is 
19J  knots.  Steam  is  supplied  by  one  large  double-ended  boiler 
of  the  usual  marine  type,  with  eight  furnaces,  designed  to  work 
at  a  pressure  of  150  lb. 

Atalanta. — Messrs.  John  Shearer  and  Sons  Limited,  Kelvin- 
haugh,  launched,  on  March  22nd,  a  handsome  screw  steamer, 
built  to  the  order  of  Messrs  J.  and  P.  Hutchison,  Glasgow,  for 
the  Continental  trade.  Her  dimensions  are  169  ft.,  by  26  ft.  9  in., 
by  19  ft.  to  shelter  deck,  which  ends  fore  and  aft.  The  load 
displacement  is  1,063  tons  on  12  ft.  draught.  The  vessel  will 
be  fitted  with  triple-expansion  engines  by  Messrs.  Muir  and 
Houston  Limited,  Kinning  Park,  and  her  equipment  will  include 
steam  steering  gear,  steam  windlass,  electric  light,  and  steam 
winches,  and  all  the  latest  improvements  for  this  type  of 
vessel.    On  leaving  the  ways  the  vessel  "was  named  Atalanta. 

Lydford- — There  has  been  launched  from  the  shipbuilding 
yard  of  Messrs.  Robert  Stephenson  and  Company  Limited,  of 
Hebburn,  a  steel  screw  steamer  built  to  the  order  of  Messrs. 
Holzapfel,  Whitfield,  and  Company,  Newcastle,  for  the  Lydford 
Steamship  Company.  The  vessel  is  of  the  following  dimensions  : 
352  ft  by  47  ft.  by  29  ft.  10  in.  moulded  depth,  and  has  been 
built  to  carry  about  6,300  tons  dead  weight.  The  propelling 
machinery  consists  of  a  set  of  large  size  triple-expansion  engines,  1 


supplied  with  steam  from  two  single-ended  boilers  working  at 
a  pressure  of  165  lb.  per  square  inch.  The  machinery  is  being 
supplied  by  the  North-Eastern  Marine  Engineering  Company 
Limited,  of  Wallsend,  who  are  also  supplying  the  boilers.  The 
vessel  was  christened  Lydford. 

Quarrydene. — Messrs.  Bartram  and  Sons  have  launched 
from  then-  yard  at  the  South  Dock,  Sunderland,  a  steel  screw 
steamer  which  they  have  built  for  Messrs.  Pyman  Brothers 
Limited;  of  London.  The  vessel  is  330  ft.  long,  by  48  ft.  broad, 
by  24  ft.  deep.  She  will  carry  a  large  cargo  on  a  light  draught. 
The  engines  will  be  supplied  toy  Messrs.  Blair  and  Company 
Limited,  of  Stockton,  the  size  of  the  cylinders  being  23£  in., 
39  in.,  64  in.,  by  42  in.  stroke,  with  extra  large  boilers  working 
at  180  lb.  pressure.    The  vessel  was  christened  Quarrydene. 

Crown  of  Castile- — Messrs.  D.  and  W.  Henderson  and 
Co.,  Partick,  launched  on  March  23rd  a  steel  screw  steamer  of 
the  following  dimensions:  Length  over  all,  400ft.;  breadth, 
53  ft.  2£in. ;  depth  moulded,  28  ft.  4  in.,  which  they  have 
constructed  to  the  order  of  Messrs.  Prentice,  Service,  and 
Henderson,  Glasgow.  The  vessel,  which  has  been  built  to  class 
100  Al  in  Lloyd's  register,  three-deck  rule,  will  have  a  gross 
tonnage  of  about  4,400  tons,  and  has  been  specially  designed 
to  suit  the  owners'  West  Indian  trade,  the  ''tween  decks  being 
of  exceptional  height,  and  the  holds  clear  for  carrying  large 
cargoes.  A  full  equipment  of  powerful  winches,  derricks,  and 
gear  is  provided  for  the  rapid  handling  of  the  cargo.  An 
unusual  arrangement  is  the  fitting  of  twin  masts  fore  and  aft. 
The  machinery,  which  has  also  been  constructed  by  Messrs. 
Henderson,  consists  of  a  set  of  triple-expansion  engines,  having 
cylinders  of  27  in.,  46  in.,  and  76  in.  diameter,  with  a  stroke 
of  48  in.,  and  four  single-ended  boilers  working  at  a  pressure 
of  180  lb.  per  square  inch.  The  vessel  was  named  Crown  of 
Castile. 

There  was  launched  on  March  20th  trom  the  shipbuilding 
yard  of  Messrs.  Smith's  Dock  Company  Limited,  North  Shields, 
two  finely  modelled  steel  screw  steam  trawlers  of  the  following 
dimensions:  126  ft.  by  21ft.  6  in.  by  12  ft.  4  in.  The  triple- 
expansion  engines  are  supplied  by  Messrs.  McColl  and  Pollock 
Limited,  Sunderland,  having  cylinders  12  in.,  20  in.,  32  in.,  by 
23  in.  stroke  by  180  lb.  pressure.  Both  hull  and  engines  have 
been  built  to  Lloyd's  highest  cl^ss,  viz.,  100  Al.  They  will  be 
fitted  up  with  all  the  latest  and  most  approved  appliances  for 
steam  trawling,  including  large  three-frame  trawl  winch,  etc.  As 
they  left  the  ways  they  were  named  the  Fishergate  and  Scotia 
respectively. 

Torrington- — Messrs.  W.  Doxford  and  Sons  Limited,  of 
Pallion,  successfully  launched  on  March  21st  another  large 
turret  steamer,  the  steamship  Torrington,  built  to  the  order  of 
Messrs.  W.  J.  Tatem  and  Company,  Cardiff.  The  length  of  the 
Torrington  is  309  ft.;  breadth,  55  ft.;  and  die  moulded  depth, 
30  ft.  Ten  large  winches  are  jnovided  for  rapidly  dealing  with 
the  9,000  tons  of  cargo  carried.  The  engines  and  boilers  are 
supplied  by  Messrs.  Doxford.  The  vessel  is  classed  with  the 
British  Corporation  Registry. 

Othello. — On  March  21st  an  important  launch  took  place 
from  the  yard  of  the  Northumberland  Shipbuilding  Company 
Limited,  Howdon-on-Tyne,  the  vessel  being  a  finely-moulded 
steamer,  built  to  the  order  of  Messrs.  C.  T.  Bowring  and 
Company  Limited,  Liverpool.  The  steamer  is  353  ft.  long,  by 
47  ft.  3  in.  by  28  ft.  3|  in.  deep,  and  has  been  bruit  under 
special  survey  to  the  highest  class  at  Lloyd's  three  deck  rule 
of  the  single  deck  type,  and  is  fitted  with  long  poop,  long 
bridge,  top-gallant  forecastle,  the  accommodation,  which  is  very 
ample,  being  all  placed  in  steel  houses  on  the  bridge  deck.  Very 
special  attention  has  been  paid  to  the  loading  and  discharging 
gear,  and  a  comjolete  outfit  for  the  rapid  handling  of  cargoes 
is  being  arranged  for,  consisting  of  seven  steam  winches  by 
Messrs.  Clarke,  Chapman,  and  Company  Limited,  Gateshead-on- 
Tyne,  a  large  number  of  cargo  derricks,  steam  steering  gear 
by  Messrs.  the  Harrison  Engine  Company,  Manchester,  and 
steam  windlass  by  Messrs.  Emerson,  Walker,  and  Thompson 
Brothers.  She  is,  of  course,  fitted  with  the  usual  water  ballast 
•arrangements  for  light  passages.  The  bunkers  and  tank  in 
engine  and  boiler  space  are  coated  with  Messrs.  Wailes,  Dove, 
and  Company's  bitumastic  enamel.  She  has  been  constructed 
to  a  fine  model  with  a  view  to  rapid  speed  and  economy  in  fuel, 
and  the  machinery  will  be  supplied  by  Messrs.  the  Wallsend 
Slipway  and  Engineering  Company  Limited,  consisting  of 
engines  with  cylinders  24  in.,  40  in.,  and  66  in.,  by  48  in.  stroke, 
three  large  steel  boilers,  13  ft.  9  in.  by  10  ft.  6  in.,  180  lb. 
working  pressure.  The  steamer  will  carry  about  6,150  tons 
loaded,  and  is  expected  to  steam  about  10  knots  speed.  She 
is  a  duplicate  of  the  steamship  Alba,  built  by  this  firm  for 
Messrs.  C.  T.  Bowring  and  Company  Limited. 

Burnby — On  March  22nd  Messrs.  Ropner  and  Sou.  Stockton, 
launched  from  their  yard  a  steel  screw  steamer  of  the  following 
dimensions,  viz.:  Length,  337  ft.;  breadth,  48  ft.;  depth, 
28  ft.  5  in.  The  vessel  has  been  built  to  the  order  of  Messrs. 
R.  Ropner  and  Company,  West  Hartlepool   and  is  fitted  with 
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the  builders'  patent  improved  trunk  deck.  The  engines  will 
l>e  of  the  triple-expansion  type,  supplied  by  Messrs.  Blair  and 
Company  Limited,  of  about  1,400  I.H.P.,  steam  being  supplied 
by  two  main  boilers  at  a  working  pressure  of  180  11).  per  square 
inch.    The  vessel  "was  named  liurnby. 


NAVAL  NOTES. 

Boyne- — Two  official  trials  by  1  lie  Admiralty  of  the  torpedo- 
boat  destroyer  Boyne,  built  by  Messrs.  Hawthorn,  Leslie,  and 
Company,  have  recently  been  carried  out.  The  hist — a  full 
speed  coal  consumption  trial — took  place  on  the  10th  inst.,  and 
the  results  obtained  were  so  satisfactory  as  to  enable  arrange- 
ments to  be  made  for  the  full  power  official  trial,  which  took 
place  on  Friday  last.  Th  trial  was  a  continuous  run  for  four 
hours,  and  the  expectations  raised  by  the  preliminary  run  were 
fully  justified.  While  running  under  the  Admiralty  conditions 
for  the  guaranteed  speed  of  25^  knots,  she  attained  an  average 
speed  over  the  four  hours  of  25  73  knots,,  thus  exceeding 
her  guarantee  by  nearly  a  quarter  of  a  knot,  which  is  a  consider- 
able increase  at  such  a  high  speed  and  one  of  which  the  builders 
are  to  be  congratulated. 

Swale. — Messrs.  Palmer  and  Company  launched  on  the  20th 
March  from  their  shipbuilding  yard  at  Jarrow  the  torpedo-boat 
destroyer  Swale,  built  for  the  Admiralty.  Her  displacement  is 
565  tons.  She  will  have  engines  of  7,000  H.P.,  and  the 
guaranteed  speed  is  25i  knots.  She  is  the  twenty-fifth  des- 
troyer built  by  the  firm  for  the  Admiralty. 

Kashima- — The  first-class  battleship  Kashima,  which,  it  is 
claimed,  will  be  the  most  powerfully  armed  vessel  afloat,  was 
launched  on  March  22nd  from  the  Elswiek  yard  of  Sir  W.  G. 
Armstrong,  Whit  worth  ,and  Company.  She  is  being  built  for 
th?  Japanese  Government,  but,  of  course,  cannot  be  delivered 
during  the  present  war.  The  length  of  the  Kashima  on  the 
water  line  is  455  ft.,  the  breadth  78  ft.  2  in.,  the  draught  26  ft. 
7J  in.,  and  the  displacement  16,400  tons.  Her  launching  weight 
is  about  8,000  tons,  but  when  ready  for  sea  this  will  be  more 
than  doubled.  She  is  the  third  first-class  battleship  and  tenth 
war  vessel  constructed  by  Sir  W.  G.  Armstrong,  Whitworth, 
and  Company  at  Elswiek  for  the  Japanese  Government,  in 
addition  to  some  three  or  four  other  vessels  of  the  protected 
cruiser  type  built  at  the  Walker  shipyard  of  the  firm  before  the 
Elswiek  shipyard  was  opened.  The  first  keel  plate  of  the 
Kashima  was  laid  on  February  29th,  1904,  but  it  was  not  until 
pbout  a  month  after  that  date  that  uninterrupted  progress 
bsgan  with  the  work  of  actual  construction,  so  that  an  exceed- 
ingly rapid  rate  of  progress  of  construction  has  thus  far  been 
main!  nined. 


QUERIES  [AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "  Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  </ueries  by  post. 


1898.  Heating  by  Steam. — Can  any  reader  say  which  of  the  two 
following  methods  works  out  with  the  greatest  economy  practically  : 
(1)  In  heating  a  shed  to  about  60deg.  Fah.  or  65  deg.  Fah.,  to  do 
so  with  steam  at  1601b.  pressure,  or  (2)  to  put  a  reducing  valve 
for  1201b.  on  the  main  piping,  and  use  a  greater  volume  of 
steam  ? — T.  B.  L. 

1899.  Position  of  Engineer  in  the  Navy.— Could  any  of  your 

readers  kindly  inform  me  how  I  could  join  the  Royal  Navy — if 
possible  for  a  second  engineer,  or  if  I  can  only  rise  from  an 
artificer  ?  I  have  served  my  apprenticeship  in  fitting,  etc.,  and 
have  attended  the  technical  school  classes  on  mechanical  engineer- 
ing—ordinary and  senior  grade.  Would  it  be  possible  to  obtain 
any  old  examination  papers  to  get  an  idea  of  what  is  required  ? — 
One  who  is  Anxious  to  Know. 

1900.  Engineer  in  Mercantile  Marine.— I  am  19  years  of  age.  I 

have  served  five  years'  apprenticeship  to  fitting,  etc.,  in  a  small 
engine-shop,  and  have  a  little  practical  experience  of  engines  and 
boilers  on  land  through  knocking  up  and  down  amongst  them,  and 
getting  the  opinions  of  various  engineers.  I  have  also  attended  a 
Technical  School,  and  have  passed  Ordinary  Grade  Mechanical 
Engineering  and  Machine  Construction  and  Drawing,  and  Applied 
Mechanics,  Advanced  Sta?e.  I  wish  to  become  an  engineer  in  the 
mercantile  maiune.  Could  you  please  advise  how  to  proceed  to  get  a 
berth  on  a  steam-ship,  and  what  are  the  qualifications  and  duties, 
and  where  I  should  be  likely  to  get  any  old  examination  papers,  if 
I  should  have  to  pass  an  examination  < — W.  E.  S. 


MISCELLANEA. 

Erratum. — In  our  note  on  calcium  on  page  44-2  the  word 
"variety"  at  Hie  end  should  read  "scarcity." 

The  Yost  Typewriter  has  been  awarded  the  gold  medal  at 
the  Capetown  International  Exhibition.  This  excellent  machine 
has  now  a  record  of  twenty-three  gold  medals  standing  to  its 
credit.  The  Yost  has  always  been  well  received  in  South  Africa, 
and  the  new  Model  No.  10  has  still  further  enhanced  its 
leputation  there. 

Size  and  Lift  op  Stop  Valves. — It  is  the  almost  universal 
practice  to  make  the  diameter  of  the  stop  valve  on  a  boiler  the 
same  as  the  diameter  of  the  supply  steam  pipe  to  prevent 
throttling  and  to  make  the  maximum  lift  equal  to  one-fourth  of 
the  diameter,  in  order  that  the  cylindrical  area  of  escape  may 
be  equal  to  the  cross-section  or  bore  of  the  pipe.  Experience 
shows,  however,  these  are  extreme  views  of  a  valve's  require- 
ments, as  a  local  contraction  in  a  pipe  causes  very  little  inter- 
ference with  the  flow  of  steam,  and  in  practice  it  is  seldom  a 
valve  is  open  more  than  one-third  to  one-half  the  extent  which 
by  calculation  would  appear  to  be  necessary. — Exchange. 

The  Motor  Union. — In  presiding  over  the  annual  meeting 
of  the  Motor  Union  of  Great  Britain  and  Ireland,  on  March  20th, 
at  the  Agricultural  Hall,  Loudon,  Col.  H.  C.  L.  Holden,  It. A., 
said  that  the  Union  was  growing  very  fast  and  satisfactorily,  the 
membership  in  March  of  this  year  being  7,255,  so  that  the 
Uniou  was  now  by  far  the  largest  automobile  organisation  in 
the  world.  The  legal  work  done  during  the  past  year  had  on 
the  whole  been  very  satisfactory.  In  the  annual  report,  which 
was  adopted,  the  committee  stated  that  there  had  been  a  distinct 
improvement  in  the  attitude  of  public  authorities  and  of  the 
public  generally  towards  automobilists  during  the  past  few 
months. 

The  "  Auxetophone." — At  Messrs.  Metzler's  room  in  Great 
Marlborough  Street,  on  March  20th,  a  demonstration  was  given 
of  an  appliance,  called  the  auxetophone,  made  under  the  patents 
of  the  Hon.  C.  A.  Parsons  and  Mr.  Horace  Short,  and  designed 
to  strengthen  the  sound  given  by  talking  machines,  such  as 
gramophones.  In  the  ordinary  form  of  these  machines,  the 
vibration  of  a  lighl  diaphragm,  set  in  motion  by  the  style  or 
needle  that  follows  the  line  cut  in  the  record,  produces  the 
alternate  rarefactions  and  condensations  of  air  that  are  inter- 
preted by  the  ear  as  sound.  In  the  auxetophone  this  diaphragm 
is  removed,  and  in  its  place  is  an  arrangement  by  which  blasts 
of  compressed  air,  controlled  by  the  same  needle,  are  admitted 
to  the  trumpet  of  the  machine,  setting  up  the  same  waves  in 
the  air,  but  in  an  exaggerated  degree,  it  is  stated  that  the 
sound  on  a  calm  day  may  be  heard  distinctly  for  two  or  three 
miles,  and  speech  followed  in  every  word  for  several  hundred 
yards.  But,  besides  increasing  the  volume  of  sound,  the  device 
also  improves  the  quality,  for  it  has  the  power  of  reinforcing 
the  upper  partials  (which  are  largely  lost  in  the  ordinary 
methods  of  reproduction),  and  thus  of  producing  fuller  and 
rounder  tones.  A  "  viscuous  connection  "  between  the  needle 
and  the  valve  also  tends  to  soften  and  mellow  the  sound.  The 
patents  have  been  acquired  by  Gramophone  and  Typewriter 
Limited. 

Work  at  Low  Temperatures. — A  meeting  of  the  Royal 
Philosophical  Society  of  Glasgow  was  held  in  the  rooms,  207, 
Bath  Street,  Glasgow,  on  March  22nd.  Mr.  H.  Stanley  Allen 
delivered  a  lecture  on  "  Experimental  Work  at  Low  Tem- 
peratures." Mr.  Allen  said  the  essential  features  of  the  liquid 
air  apparatus  at  Blythswood  Laboratory  were  a  Whitehead 
torpedo  compressor  and  a  Hampson  liquefier.  The  compressor, 
which  required  6  H.P.  to  drive  it,  compressed  the  air  to  200 
atmospheres  (3,0001b.  per  square  inch).  In  the  Hampson 
liquefier,  by  the  application  of  principles  investigated  50  years 
ago  by  Joule  and  Kelvin,  intense  cold  was  produced  by  the 
sudden  expansion  of  the  compressed  air.  This  apparatus  was 
capable  of  producing  a  litre  and  a  half  (nearly  three  pints)  of 
liquid  air  in  an  hour.  The  temperature  attained  was  about 
200  deg.  below  zero  on  the  Centigrade  scale.  The  production 
of  liquid  hydrogen  was  a  more  difficult  matter.  The  first  step 
was  the  preparation  of  pure  hydrogen  on  a  large  scale.  Hydro- 
gen did  not  assume  the  liquid  state  until  its  temperature  was 
50  deg.  below  the  temperature  of  liquid  air.  The  nearer  we 
approached  the  "absolute  zero"  of  temperature  the  more 
difficult  did  further  progress  become.  At  the  excessively  low 
temperature  of  liquid  hydrogen  all  known  cases  were  liquefied, 
with  the  exception  of  helium.  Ordinary  air  was  frozen  to  a 
transparent  solid,  which  could  be  broken  by  a  blow  from  a 
hammer.  Although  the  production  of  these  liquefied  gases 
had  not  as  yet  proved  of  commercial  value,  it  had  been  of  the 
greatest  importance  in  scientific  research.  Special  interest 
attached  to  the  application  of  liquid  air  in  the  production  of 
high  vacua.  The  lecture  was  illustrated  by  a  number  of  experi- 
ments with  liquid  air,  and  Dewar's  method  of  exhausting  a 
vacuum  tube  was  shown  in  operation. 
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INSPECTION  OF  LIFTS. 

Attention  lias  been  recently  directed  in  Parliament  to  the 
immunity  from  1  esponsibility  that  owners  of  offices  and 
other  public  buildings  enjoy  in  respect  to  the  lifts  that  are 
in  use  therein  for  carrying  passengers.  The  anomaly  has 
been  pointed  out  that  while  factory  inspectors  have  full 
power  over  lifts  that  are  in  use  in  workshops'  and  factories, 
there  appears  to  be  no  official  or  no  Government  Depart- 
ment charged  with  the  care  of  the  public  who  have  to 
travel  in  lifts  outside  of  those  that  are  in  use  in  ordinary 
factories  and  workshops. 

No  person  is  allowed  to  be  in  charge  of  a  public  vehicle 
or  a  boat  that  is  to  carry  passengers  without  being  duly 
licensed  under  a  responsible  Government  Department,  the 
law  apparently  recognising  that  the  risks  run  by  any 
member  of  the  public  in  being  conveyed  either  on  land 
or  on  water  must  be  guarded  against  as  far  as  possible  by 
inspection,  and  the  person  in  charge  licensed  under  well- 
recognised  rules.  The  moment,  however,  a  passenger  elects 
to  be  carried  upwards  or  downwards  in  a  public  building 
instead  of  along  the  public  street,  or  in  a  public  boat,  the 
law  is  then  powerless  to  safeguard  him  against  the  greater 
risks  that  he  undoubtedly  runs  by  this  mode  of  conveyance. 

There  are  few  lifts  erected  in  connection  with  public 
buildings  that  are  not  made  the  subject  of  open  competi- 
tion from  makers,  consequently  there  is  a  tendency  towards 
cheapening  that  which  is  to  be  supplied  in  order  that  the 
contract  may  be  secured  ;  there  is  a  further  tendency  on 
the  part  of  firms  wishing  to  "  get  in "  on  this  line  of 
work  to  omit  refinements  that  others  consider  necessary 
and  to  take  their  chances  upon  getting  through  an 
ordinary  dead-load  test  that  they  undertake  to  make  if 
required  upon  the  completion  of  their  contract.  While 
there  is  this  open  competition  there  is  not  uniformity  of 
tender,  for  that  which  one  firm  is  pleased  to  tenn  a  safety 
appliance  may  be  treated  as  a  death-trap  by  the  more 
experienced  firm  associated  with  passenger  lift  construc- 
tion. To  the  uninitiated  it  would  appear  an  easy  thing  to 
provide  safety  clips  and  other  like  catches  to  operate  in 
the  event  of  there  being  fracture  either  of  a  cable  or  of 
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an  operating  part  ;  but  probably  there  is  to  be  found  no 
greater  variety  in  the  matter  of  mechanical  proposals  than 
is  to  be  seen  in  the  devices  that  various  makers  adopt 
under  the  guise  of  adding  to  their  lifts  so-called  automatic 
safety  devices. 

Until  the  Board  of  Trade  can  be  induced  to  place  public 
lifts  under  the  control  of  competent  inspectors  there  must 
perforce  be  the  absence  of  responsibility  of  the  maker 
with  the  greater  risk  to  the  user  of  lifts  thus  peculiarly 
constructed.  Safety  appliances,  to  be  such,  should  be 
always  in  operation ;  they  should  not  be  depended  upon  for 
coming  into  effect  by  springs  or  other  devices  that  are 
dormant  during  the  normal  working  or  movement  of  the 
lift,  for  it  may  be  taken  for  granted  that  when  such 
dormant  devices  are  called  into  use  they  are  more  likely 
than  not  to  be  so  clogged  with  dust,  grease,  or  otherwise 
impaired,  as  to  be  incapable  of  readily  responding  to  the 
sudden  and  unusual  demand  that  is  thus  made  upon  them. 
It  may  be  that  the  safety  device  is  only  wanted  once,  but 
it  is  usually  wanted  badly  at  that  time,  and  therefore  the 
very  best  means  should  be  employed  for  ensuring  that  it 
shall  do  that  which  is  required  of  it  upon  demand. 

A  meeting  of  the  Institute  of  Marine  Engineers  was  held 
on  March  27th,  at  the  Institute  premises,  58,  Romford 
Road,  Stratford,  E.,  when  Mr.  D.  Hulme  (member  of  the 
council)  read  a  paper  on  "  The  Work  of  the  Standardisation 
Committee."  Mr.  Hulme  said  before  a  standard  specifica- 
tion could  be  arrived  at  many  interests  had  to  be  consulted 
and  conflicting  views  harmonised  as  far  as  possible.  The 
whole  work  of  the  Engineering  Standards  Committee  was 
under  the  entire  control  of  what  was  known  as  the  Main 
Committee,  consisting  of  the  official  representatives  of  the 
five  supporting  institutions.  To  that  committee,  of  which 
Mr. .James  Mansergh,  P.P.Inst.C.E.,  was  chairman,  fell  the 
duty  of  organising  the  work,  considering  what  subjects 
should  be  dealt  with,  appointing  the  chairman  of  the  various 
committees,  passing  the  reports  of  the  committees  before 
they  were  published,  controlling  the  expenditure,  and 
devising  the  means  of  raising  the  necessary  funds  to  carry 
on  the  work.  Immediately  under  the  Main  Committee 
there  were  12  sectional  committees,  and  under  those  again 
18  sub-committees,  the  total  membership  being  192.  The 
different  committees  and  sub-committees  had  been  holding 
meetings  as  occasions  required,  some  sitting  once  a  fortnight 
and  others  at  longer  intervals.  No  findings  were  arrived 
at  without  the  most  careful  inquiry,  and,  if  need  be,  exten- 
sive experiment,  Mr.  Hulme  then  dealt  seriatim  with  the 
position  of  the  work  which  had  engaged  the  various  com- 
mittees. His  Majesty's  Government  had  recognised  the 
utility  of  the  committee's  labours,  and  made  them  a  grant 
towards  the  necessarily  lieavy  expenses  incurred  in  carrying 
on  a  work  of  that  nature.  Having  made  their  grant 
dependent  upon  the  amount  subscribed  by  the  industries 
interested,  it  was  confidently  hoped  that  the  leading  firms 
in  this  country  would  not  allow  the  work  of  the  committee 
to  lie  curtailed  for  want  of  financial  support. 


The  tenth  annual  dinner  of  the  Association  of  Engineers 
in-Charge  was  held  at  the  Liverpool  Street  Hotel,  on 
March  25th,  when!  the  chair  was  occupied  by  A.  B.  W. 
Kennedy,  Esq.,  LL.D.,  F.R.S.  The  chairman,  in  giving  the 
toast  of  "  The  Association,"  said  he  congratulated  them  on 
the  state  in  which  their  association  now  was.  They  were 
all  engineers,  and  it  was  difficult  to  say  what  engineering 
did  not  cover.  The  mechanical  side  of  engineering  was  to 
him,  at  any  rate,  the  most  fascinating  of  all  kinds  of 
engineering.  He  supposed  that  he  had  passed  as  much 
work  through  his  hands  as  most  men  in  his  line,  but  of  all 


the  work  which  he  looked  back  upon  there  was  nothing 
which  gave  him  greater  pleasure  than  his  connection  with 
designing  one  of  the  first  compound  marine  engines.  That 
was  sonic  36  years  ago,  when  he  was  a  draughtsman  at 
Palmers  on  the  Tyne.  It  fell  to  his  lot,  under  an  excellent 
chief,  to  design  the  first  compound  engines  that  were  put 
on  any  steamers  on  the  Tyne.  Mr.  J.  Patten  Barber 
responded,  and  said  that  witli  regard  to  the  membership 
they  were  extremely  careful  whom  they  admitted.  They 
liked  to  know  that  in  that  profession  were  men  of  experi- 
ence, men  who  possessed  the  powers  of  thinking  and 
invention,  men  who  did  not  need  to  call  upon  someone  when 
any  difficulty  arose  to  show  them  "  how  to  turn  the  wheel 
round." 


Milling  Machines. — A  paper  on  this  subject  was  read 
before  the  Coventry  Engineering  Society  on  March  24th  by 
Mr.  W.  Deakin.    Mr.  Deakin  said,  when  a  large  variety  of 
work  had  to  be  milled,  in  which  cutters  of  greatly  varying 
sizes  have  to  be  used,  the  machines  which  offer  the  widest 
range  of  speeds  and  feeds  are  those  which  one  would 
naturally  select,  and  one  of  the  greatest  advances  that  has 
been  made  in  the  construction  of  the  milling  machines  lias 
been  to  provide  them  with  range  of  speed  and  feed  which 
will  practically  give  the  same  peripheral  speed  of  cutter, 
and  proportionate  rate  of  feed  from  the  minimum  to  the 
maximum  capacity  of  the  machine.     The  wage  cost  of 
operating  machines  on  general  work  of  varying  character 
will  naturally  increase,  as  it  is  only  in  the  hands  of  a  highly 
intelligent  mechanic  who  thoroughly  understands  the  details 
of  a  machine  and  the  possibilities  of  milling  that  the  best 
results  can  be  secured.    Given,  however,  a  competent  man, 
a  good  wage  does  not  spell  high  cost  of  production,  but  is 
an°  unmistakable  economy.     There  is  no  machine  in  the 
workshop  which  is  so  much  influenced  for  better  or  for  worse 
in  proportion  to  the  efficiency  of  its  tools  as  the  milling 
machine.      The    secret    of    its    failure    is  immediately 
manifest  when  one  sees  the  cutters  in  use  engaged  in  a 
tug-of-war  as  to  whether  they  shall  move  the  material  or 
the  material  will  remove  them.    This  trouble  often  ends  in 
a  drawn  game,  which  when  summed  up  resolves  itself  into 
a  loss  of  engine  power,  and  a  condemnation  of  the  innocent 
milling  machine.    It  is  advisable  for  foremen  and  managers 
to  give  more  attention  to  the  purchase  and  maintenance  of 
efficient  cutters  for  milling  machines,  and  proper  tool-room 
facilities  for  keeping  them  in  order,  as  apart  from  these 
points  being  well  attended  to,  milling  machines  will  simply 
be  a,  delusion  and  a  snare.    Mr.  Deakin  was  of  opinion  that 
as  far  as  the  skilled  mechanic  is  concerned,  he  has  as  yet 
failed  to  realise  the  opportunities  for  intelligent  and  skilled 
work  which  the  milling  machine  affords  him,  and  the  possi- 
bilities that  lie  within  his  reach  as  regards  remunerative 
employment,  which  the  milling  machine  affords.    It  has 
been  a  too  common  idea  among  mechanics  in  this  country 
that  the  only  respectable  sections  of  mechanical  industry 
are  those  designated  by  the  ancient  terms  "  fitter "  and 
"  turner,"  and  in  these  connections  we  get  an  illustration 
of  the  tenacity  with  which  people  cling  to  old  ideas  and 
traditions.     If   we  look  back   on   the  history  of_  the 
mechanical  trades,  we  find  that  the  same  prejudice  existed 
years  ago  in  connection  with  men  who  were  employed  or. 
planing   machines,   and   for   a  long  time   the  leading 
mechanical  trade  unions  of  this  country  would  not  accept 
planers  as  members  of  their  association. 

At  the  invitation  of  the  directors  of  the  Cunard  Steam- 
ship Company  Limited  and  Messrs.  J.  Stone  and  Company 
Limited,  representatives  of  the  Admiralty  and  the  Board 
of  Trade  inspected  the  working  of  the  installation  of  Hie 
"  Store-Lloyd  "  system  of  simultaneous  closing  bulkhead 
doors  which  has  been  fitted  into  the  latest  Cunarder  the 
Caronia,  and  which,  it  is  claimed,  has  made  her  the  lust 
British  unsinkable  liner.      By  this  arrangement  no  less 
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than  25  doors  near  or  below  the  water  line  on  the  Caronia 
can  be  simultaneously  closed  in  15  seconds  by  a  simple 
-ml         Tfl°n  theeaPt1ain'»  b»dge,  and  under  sufficient 
™    °  *****  cear  through  any  obstacle,  such 

as  coal,  winch  may  bar  their  passage.    The  whole  of  the 

7er  ;V',e  v* '  is  the»  formed  into  a  number 
ot  watertight  compartments,  which,  it  is  claimed,  make 
her  unsmkable  The  doors  were  closed  under  a  variety  of 
conditions  and  a  demonstration  was  given  of  how  an 
imprisoned  person  could  escape  by  easily  manipulating  the 
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,J  S   7  E;\StCoaf  **n*  between  Seaham  Harbour 
and  Hartlepool  on  the  North-Eastern  system,  was  opened 
or  traffic  on  the  1st  inst.    The  line  has  been  construe  ed 
at  a  cost  of  over  £300,000,  although  its  length,  is  only 
about  H  nules.    The  new  railway  will  provide  an  alterna- 
te route  between  Newcastle   and  Sunderland  and  the 
Ha rtlepoo Is,  Stockton,  and  Leeds,  and  thence  to  Liverpool 
and  Manchester,  which  will  be  shorter  and  less  difficu  to 
iave.se  than  the  Castle  Eden  line.    The  main  object  of 
the  nen  line  is,  however,  to  develop  the  coalfield  which  it 
intersect,      At  present  three  new  coalfields  are  be  no 
opened-the  Dawdon  Colliery  at  Seaham  Harbour  he 
Horden  Colhery,  and  the  Easington  Colliery.     Tn"e  pro 
moters  of  each  of  the  collieries  intend  to  win  coal  from 
under  the  sea,  and  the  new  railway  will  skirt  the  coast  the 
whole  Way,  m  some  cases  being  as  near  the  sea  as  twenty 
yards.    The  viaduct  at  Hawthorn  Dene,  two  miles  from 
Seaham    consists  of  one  span  120ft.-the  largest  brie 
arch  with  one  exception,  on  any  British  railway-and  five 
mailer  arches  of  25  ft.  span  at  the  height  of  104  ft.  from 
the  bed  of  the  stream.    In  addition  to  the  bridges,  nine  i 
number,  there  are  20  cuttings,  from  which  nearly  a  m  Hio 


ittodtot  n™  <JT  tirbine  steamer  Victorinn 

99  • *  Sc°tia'  havin"  made  the  trip  in  7  days 

22  hours  50  minutes.    Her  officers  and  the  officials  of  the 

wShaTS  th^^^  -ith  her  performance 
winch  Has  fully  come  up  to  expectations.    The  trial  trip 

On  hi      0naii;h0Wed  a  Speed  °f  a  fra«tion  over  19  knotT 
th    voyage  the  maximum  speed  reached  was  16|  kno  ' 

fmcti  n  S"''af  ??eed  mainta^d  was  13  knots' and  a 
fraction     The  turbines  moved  smoothly,  never  giving  the 

tefmtow^h  t  '"I?  b°'erS  P^^ch  lessened 
S      cE     iV!"18?^  was  completely 
satis  actoiy.    The  Victorian  left  in  a  gale,  had  bad  weather 

LtudelfV^T'  ,an.d  Ud  t0  g°  south  *  far  as  t 
latitude  of  New  York  to  avoid  the  ice,  thus  lengthening 
her  voyage  by  more  than  300  knots.  The  sh£f  steereJ 
»;  that  tT"  McNi"  the  pise^erS 
oLTaTLwh^ *Sl  110  Vlbrati0n-  The  Allan  Line 
m,  ,als  state  that  the  voyage  confirms  their  opinion  that 
Victonan ^will  be  able  in  the  best  weather 1  to  averse 
18  knots,  and  in  moderately  fair  weather  17  knots.  & 

About  a  hunched  members  of  the  Nottingham  Guild  of 
Me  Weal  and  Electrical  Engineers  sat  ^down  to  the 
wee  Tld  dm  P/'  l  fd  3t  the  Guild  headquarters  last 
Efr  ildSSan  Fn  S  Bmmt\  ^r6sident)  ™  the 
&Jfom »  «^  i  7;.m  rf P°adiQg  to  the  toast  of  "  The 
before  ta^ X  T  u°  there  was  a  ^  future 

el  trfcitv  w  1  ^  i  °f-  es^iaUY  inasmuch  as  since 
used  2  S  intr0^ced.into  the  city  more  gas  had  been 

i>  manv  rl      f'  •Thfl  he  oon^»ed,  was  backward 

o  um-  Sanitai7  matters'  though  old  forms 

even  w/  "  JT^  ^  -radualI7  eliminated.0  During  the 
SS5  gj   I  chainnan  Presented  merit  medals  to  Mr  E  H 
wiauard   tor  a  paper  on  "  Artesian  Wells " ;  Mr   H  E 
«ewstead,  for  a  paper  on  "The  Steam  Engine"-'  Mr  J 


SI- '  EFI¥ul;Tacfllines " Jd  ««.  S&TS 

MiJ^Tuck^,  for  a  paper  on  "  Boiler  Explosions." 

LITERATURE. 


•'  Mechanism."     By   S.    Dunkerley,    M.Sc.  Longmans 
Green,  and  Company,  39,  Paternoster  Bow,  Eon] 

In  this  book  we  have  a  standard  work  on  engineering 

and  f£l  ^1  1  >I,d?d  f°r  Students  of  University 
oh- L  ?  .      l6geS'  and  18  ot'  «■»  essentially  practical 

with  relative  motion  that  occurs  in  the  rnovinc  part  S 

SS^JSf^  S"? Une'  ^  aPPHc^ftae 

pSws  and  Sl  f  d"Vm!'  SimPl6  and  cr0SS6d;  «>»e 
pulleys  and  tackles  of  various  descriptions,  and  methods  of 

^vith  their  application  to  special  motions  in  machine  tools 

x^i^f  bv  ''f  rektr  CydiC  aDd  °ther  »<*eSs  1  emg 
ejpiessed  by  formulae  and  tabulated  for  convenience 
In  Chapter  III.  the  principles  of  linkworks,  take  a  Z'- 
rSttBu  ^ir'  T?  a^  ^oaucellieA  ill  , 

motio  ?    Pai'alId  "10tl0n'  elIiPtical  trammels,  Watt's 

ohon,  and  the  pantograph,  besides  the  many  desio.„,s  „f 
mdicator  pencil  movements,  are  discussed.  The  geomSca 
properties  of  motions  as  applied  to  steering  wheels  el  ,  He 

w3P-  IV-'.th«  author  considers  chains  of  fou? 
ower  pairs   consisting  of   four  elements.      It   is  very 

re  Sed0  hll,  ^  &  f  ^  ^  h°W  the  ™S 
are  woiked,  but  the  reader  will  easily  follow  the  logical 

systems   o f  examination  of  mechanical  movements  °i  id 

decide  for  himself  how  to  solve  and  analyse  different  cases 

Besides_  the  consideration   of  the  velocity  diagrams  0f' 

mechanisms  it  is  essential  to  know  also  something  about 

the  accelerations  o    different  points,  and  this  is  gV 

Chapter  VI    «  which  piston  accelerations  form  I  pro 

tvpe'of  ™r V°Vreatm enti  Tb0thed  wheels  of  th«  usui 
type, of  spur  wheels,  chain,  helical,  and  bevel  gearing  are 

well  dealt  with  and  special  machines  for  cutting  teeth  a  e 

bWrs    ;Tf  aIS°  f  ff,ei'ent  fUlpeS  °f  th&  ™tary&  pistons  o? 
blowers.    The  concluding  chapter  enters  into  the  deter- 
minakon  of  the  angular-velocity  ratio  in  non-circular  whee' 
and  the  application  of  this  form  of  irregular  motion  to 
such  machines  as  quick-return  motions,  steering  gears  etc 
Ihis  naturally  leads  to  cam  motions  as  applied  to  valve 
movements  the  Kermode  steering  gear,  and  the  indicator 
ng  as  applied  to  the  Peaehe  engine     It  is  not  stating  So 
much  to  say  that  the  book  is  original  in  its  method  of 
dealing  with  mechanical  movements  and  their  application 
to  machines  and  it  should  find  a  place  on  every  student's 
diaughtsmans,  or  designing  engineer's  bookshelf. 
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Kennedy.    Vol.  V.    The  Caxton  Publishing  Company 
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"Official  Gazette  of  the  United  States  Patent  Office" 

Nosl  2  and  3,  Vol.  CXV    Published  bv  authority  of 

Congress,  Washington. 

"  Board  of  Trade  Journal."  No.  131,  Vol.  XLVIII  Edited 
by  the  Commercial  Department  of  the  Board  of  Trade. 

"Alphabetical  Lists  of  Patentees  and  Inventors  in  the 
United  States."    November  and  December,  1901. 
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ELECTRIC    WINDING  ENGINES. 

(Concluded  from  page  J/86.) 

We  are  now  in  a  position  to  understand  the  various 
operations  that  take  place.  Upon  starting  the  wind,  the 
whole  of  the  resistance  is  inserted  in  the  shunt  circuit,  and, 
Consequently,  only  a  low-voltage  current  is  supplied  to  the 
motor.  On  the  other  hand,  this  current  will  be  heavy  as 
regards  amperage,  and  so  there  will  result  a  low  speed  of 
the  winding  motor,  but  a  large  torque,  which  we  have  seen 
depends  upon  the  number  of  the  amperes,  and  not  on  the 
volts.  Further,  this  heavy  current  will  be  generated  at  a 
low  elect romo five  force,  and  therefore  there  is  no  loss  as  \ 
there  would  be  were  it  generated  at  a  high  pressure  and 
then  reduced  through  resistance.  As  soon  as  the  cages 
are  started,  the  speed  must  be  increased  as  acceleration  is 


being  proportional  to  the  difference  in  speed  before 
acceleration  and  after  multiplied  by  the  mass  of  the 
flywheel  acting  at  the  radius  from  the  centre.  There  may 
appear  a  paradox  here.  It  is  stated  that  when  acceleration 
is  required  the  flywheel  commences  to  give  up  its  energy 
by  slowing  down,  and  the  two  statements  are  apparently 
contradictory.  This  is  not  so  if  it  is  remembered  that  the 
speed  of  the  winding  motor  depends  upon  the  value  of  the 
impressed  volts,  which  is  regulated  by  the  amount  of 
resistance  in  circuit  with  the  fields  of  the  generator,  and 
therefore  does  not  depend  upon  the  speed  at  which  the 
combined  induction  motor  and  direct-current  generator  are 
running.  Normal  full  speed  having  been  attained,  the 
electromotive  force  is  kept  constant  until  retardation  is 
necessary.  Then  the  motor  acts  as  a  generator,  and  drives 
the  generator  plant.    The  result  is  that  energy  is  being 


Fio.  6.— ELECTRIC  WINDING  ENGINE   ON  THE   Il.GNEK  SYSTEM. 


required.  This  is  simply  done  by  cutting  out  the  variable 
shunt  resistance.  The  proper  speed  being  obtained,  the 
motor  runs  at  this  until  retardation  is  required.  The 
generator  is  then  completely  stopped,  as  regards  generating 
a  current,  by  breaking  the  shunt  circuit.  This  is  the  main 
feature  of  the  whole  operation.  The  motor,  being  now 
driven  by  the  moving  cages,  acts  as  a  generator,  and 
supplies  current  to  the  former  generator,  which  now  runs 
as  a  motor,  and  drives  the  induction  motor,  which  before- 
times  drove  it.  It  should  have  been  stated  that,  as  shown  in 
figs.  6  and  7,  there  is  a,  heavy  flywheel,  perhaps  weighing  20 
tons  or  more,  mounted  on  the  shaft  connecting  the  induction 
motor  and  the  direct-current  generator.  Now,  as  soon  as 
the  apparatus  commences  to  rotate,  this  flywheel  stores 
up  kinetic  energy,  and  the  first  wind  may  take  some  little 
time,  unless  first  the  plant  is  got  up  to  speed.  When 
acceleration  takes  place,  the  flywheel  is  slowed  down,  and 
gives  up  a  portion  of  its  stored-np  energy,  the  amount 


pumped  into  the  flywheel  again.  Now,  the  speed  at  which 
the  induction  motor  runs  is  now  dependent  upon  the  speed 
at  which  the  direct-current  dynamo  attached  to  it  runs, 
but  we  have  stated  that  the  working  speed  of  the  rotor  of 
a  three-phase  induction  motor  depends  only  upon  the 
periodicity  of  the  supply  and  the  number  of  poles,  and 
hence,  as  the  number  of  poles  is  kept  constant,  it  must 
depend  upon  the  periodicity,  which  also  should  be  constant. 
Further,  the  induction  motor  is  directly  connected  to  the 
shaft  on  which  the  variable-speed  flywheel  is  mounted,  and 
apparently  complications  should  arise. 

If  the  induction  motor  only  had  to  do  work  at  one  speed, 
this  would  not  matter ;  but  for  the  success  of  this  system 

I  it  is  essential  that  the  steam-generating  set  shall  always 
work  at  the  same  load ;  and  while  it  need  only  supply 
sufficient  power  to  carry  on  the  normal  wind,  relying  upon 

j  the  flywheel  effort  to  pull  over  the  peak,  yet,  as  perfect 
efficiency  cannot  be  obtained,  it  is  necessary  that  the  power 
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from  the  steam-generating  set  shall  be  supplied  during  the 
whole  time,  in  order  to  bring  up  the  flywheel  speed.  It 
must  at  all  times  be  remembered  that  it  is  only  through  a 
difference  in  speed  of  the  flywheel  that  any  recuperative 
work  can  be  done,  for  when  running  at  a  constant  speed 
it  is  theoretically  neither  absorbing  nor  giving  out  power. 
In  order,  then,  that  the  rotor  may  always  be  doing  useful 
work,  the  relay  is  inserted  that  was  referred  to  above.  It 
should  not  be  forgotten  that  it  was  shown  that  the  speed 
of  the  rotor  depended  upon  the  resistance  of  the  rotor 
windings,  and  that  if  a  wound  rotor  were  inserted  the  speed 
could  be  varied  at  will.  This  is  what  is  really  done :  a 
wound  rotor  is  used,  and  the  relay  is  made  so  that  as  the 
speed  of  the  combination  varies,  resistance  is  either  inserted 
or  cut  out  of  the  rotor  circuit  automatically.  Fig.  7  shows 
a  diagrammatic  view  of  the  plant,  and  fig'.  6  shows  a  view 
of  the  transformer  portion  with  the  heavy  flywheel. 

It  will  be  noted  that  this  device  is  simple.  The  operator 
has  only  the  handle  of  the  rheosta*"  t->  deal  with,  and 
the  complete  operation  consists  in  storing  up  the  energy 
liberated  during  retardation,  not  as  electrical  energy  (as  is 
the  case  when  a  bank  of  batteries  is  employed),  but  as 
mechanical  energy,  for  use  during  the  period  of  accelera- 
tion. Admittedly  the  plant  is  more  complicated  and  more 
costly  at  first  than  the  simple  steam  winding  plant,  but 
then  it  is  much  more  economical,  as  will  be  seen  from  the 


A  =  Three-phase  alternator. 

B  =  Relay. 

F  =  Winding  motor. 


C  =  Induction  motor. 
D  =  Flywheel. 

E  =  Direct  current  generator. 
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results  obtained  from  actual  practice,  and,  further,  it  has 
the  greater  advantage  of  additional  safety.  There  are 
reported  from  time  to  time  cases  of  injury  due  to  over- 
winding, notably  one  at  St.  Helens  recently.  Such  accidents 
are  absolutely  impossible  with  an  electrical  winding  gear, 
for,  in  the  first  place,  all  the  mechanical  safety  devices, 
emergency  brakes,  etc.,  can  be  employed,  but,  in  addition, 
use  is  made  of  special  electrical  devices,  such  as  kicker 
switches,  to  cut  off  the  current  and  apply  the  magnetic 
brakes,  should  the  cages  travel  over  their  appointed  limit. 

This  scheme  of  electrical  winding  has  been  largely  used 
in  Germany,  and  the  date  available  from  actual  practice 
is  almost  entirely  gleaned  from  that  country,  but  plants 
are  being  put  down  in  this  country,  notably  one  at  Tarbrax, 
in  Scotland.  The  system  has,  moreover,  met  with  the 
approval  of  many  colliery  owners,  who  are  not  yet  prepared 
to  go  to  the  expense  of  putting  down  a  new  winding  plant, 
but  who  will  adopt  this  new  system  whenever  the  winding- 
gear  has  to  be  renewed.  At  first  there  was  a  side  objection 
to  the  use  of  this  electrical  system,  as  the  owners  and 
managers  appeared  to  think  that  it  would  be  necessary 
to  adopt  with  it  the  Koepe  pulley,  largely  used  in  Germaniy, 
but  which  is  not  popular  in  this  country.  This  is  a 
mistaken  idea,  and  there  is  no  necessity  to  adopt  this  type 
of  pulley ;  the  plant  can  be  utilised  with  any  existing  form 
of  actual  winding  srear. 

■Now  as  to  the  power  required  for  the  prime  mover.  As 
stated,  much  depends  upon  the  weight  lifted  at  one  time. 
The  heavier  the  weight  of  one  wind,  and  the  lower  the 
actual  speed,  the  smaller  will  be  the  peak.  It  has  been 
found  in  practice  that  with  a  peak  of  1,800  H.P.  it  is 
sufficient  to  put  down  a  600  H.P.  generating  set.  Thus 
it  is  seen  that,  although  the  Ilgner  system  is  more  costly 
than  the  simple  steam  system  as  regards  initial  cost,  it  is 


not  so  much  so  as  might  be  assumed,  as  the  size  of  the 
generating  engine  is  considerably  reduced.  One  of  the  best 
results  obtained  with  ordinary  steam  winding  in  this 
country  was  that  obtained  by  Messrs.  Pope  and  Pearson,  of 
Normanton,  who  raised  1,272  tons  from  a  depth  of  1,020' ft. 
in  one  shift  with  a,  coal  consumption  of  6  tons  12  cwt,  Mr. 
Georgi,  referring  to  this  feat  when  reading  a  paper  before 
the  Institution  of  Mining  Engineers,  stated  that  he  would 
guarantee,  with  an  Ilgner  electrical  winding  plant,  to  have 
raised  this  coal  for  a  consumption  of  two  to  two  and  a  half 
tons,  showing  thus  a  saving  of  over  66  per  cent. 

The  above  statement  is  in  line  with  the  results  that  have 
been  obtained  from  electrical  winding  plants  that  have 
been  installed  at  the  various  German  collieries,  and  there 
appears  to  be  no  reason  why  equally  good  results,  if  not 
better,  should  not  be  obtained  in  this  country.  It  must 
be  remembered  that  nearly  all  the  coal  burnt  at  the  pit  is 
for  winding,  and  that  therefore  a  saving  of  66  per  cent  in 
this  coal  would  show  a  very  appreciable  percentage  upon 
the  total.  In  this  country  we  allowed  ourselves  to  get 
behind  the  engineers  of  other  countries  with  respect  to 
the  introduction  of  high-voltage  and  polyphase  plants,  but 
as  we  are  the  first  country  as  regards  coal,  it  behoves  us 
to  carefully  study  any  new  system  that  is  proposed,  with 
some  influential  backing  for  its  more  economical  winning. 

It  may  also  be  remarked,  in  conclusion,  that  it  has  been 
found  that  with  the  Ilgner  plant  there  is  ample  kinetic 
energy  stored  up  in  the  flywheel  to  carry  out  at  least 
three  complete  winds,  even' after  the  main  generating  set 
has  been  shut  down. 


A  SYSTEM  OF  REGULATING  CENTRIFUGAL 
FANS  AND  PUMPS- 

By  yEaiDius  Elung. 

Centrifugal  fans  and  pumps  have  lately  been  applied  in 
many  departments,  where  they  formerly  were  excluded,  and 
it  is  not  improbable  that  they  even  will  supersede  cylinder 
compressors  and  pumps.  Hitherto  they  have,  however, 
suffered  from  a  rather  serious  drawback,  viz.,  that  the 
delivery  pressure  cannot  be  constant  at  different  delivery 
quantities,  when  the  velocity  of  the  wheel  is  constant;  nor 
can  the  efficiency,  except  within  very  narrow  limits  of 
delivery  quantity,  be  considered  sufficiently  high.  Thus, 
if  the  delivery  quantity  and  pressure  per  time  unit  be  put 
as  abscissa,  the  efficiency  as  ordinates,  the  curves  for  these 
will,  as  a  rule,  be  like  a  parabola.  The  work  required  for 
the  working  of  the  fan  will  accordingly  not  be  in  proportion 
to  the  quantity  delivered,  but  will  be  proportionately  large, 
both  as  regards  smaller  and  as  regards  larger  quantities 
than  the  most  suitable  one. 

Although  these  facts  long  have  been  known  by  every 
expert,  it  will  be  well  to  mention  the  principal  cause  of  the 
said  phenomenon  before  describing  a  contrivance  to  remove 
the  worst  drawbacks.  Apart  from  fans  for  high  air 
pressure,  the  same  laws  will,  as  is  well  known,  hold  good 
for  centrifugal  fans  as  for  centrifugal  pumps. 

Fig.  1  shows  the  discharge  from  a  fan  wheel  with  radial 
tips,  and  shows  the  angle  that  the  discharging  air 'gets  at 
different  radial  velocities  of  the  air — 'i.e.,  at  different  quanti- 
ties of  air,  and  fig.  2  shows  theoretically  the  corresponding 
equiangular  spiral  path  of  the  discharge  air  in  an  ordinary 
diffuser,  with  almost  parallel  sides.  This  kind  of  diffuser  has, 
however,  proved  insufficiently  effective  for  converting 
velocity  in  pressure.  For  this  reason  it  is  now  usual, 
particularly  with  centrifugal  pumps,  to  let  said  conversion 
take  place  in  divergent  guide  passages,  so  as  to  prevent 
the  formation  of  whirls. 

From  fig.  L,  it  will  be  plainly  seen  that  the  vanes  should 
be  regulated  according  to  the  quantity  that  is  passing,  so 
as  to  avoid  considerable  loss ;  for  if  the  quantity  consumed 
be  smaller  than  what  corresponds  to  the  aperture,  the 
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pressure  in  the  discharge  will  increase,  and  this  pressure 
will  be  communicated  to  the  aperture  between  the  guide- 
vane  tips,  and  offer  such  a  great  resistance  against  the 
ingress  of  the  mass,  as  to  compel  part  of  it  to  deflect  from 
the  direction  towards  the  proper  aperture  {vide  fig.  4), 
thereby  causing  whirls.  If,  on  the  other  *  hand,  the 
quantity  consumed  be  larger  than  what  corresponds  to 
the  aperture,  the  pressure  in  the  discharge  will  decrease, 
thereby  increasing  the  velocity  through  the  aperture,  and 
deflecting  outward  the  direction  of  the  mass  following  the 
wheel ;  with  this  result — that  such  portion  as  does  not 
enter  the  proper  aperture  will  strike  against  the  foremost 


Fig.  I. 


Fig.  2. 


part  of  the  succeeding  vane  (vide  fig.  5),  thereby  causing 
loss.  Now,  if  it  be  considered  that  the  kinetic  energy  of 
the  discharge  from  the  wheel  in  most  cases  forms  an 
essential  portion  of  the  work  rendered  to  the  fan,  viz., 
when  the  vanes  of  the  wheel  are  not  greatly  bent  back- 
wards, it  will  be  understood  that  the  losses  may  easily 
become  very  great. 

The  regulation  of  such  guide  vanes  may  be  effected  by 
pivoting  them,  preferably  near  the  tips.  It  might  be 
presumed  that  the  regulation  would  be  just  as  easy  as  in 
an  inward-flow  turbine,  with  Fink's  (or  Thompson's)  vanes. 
It  will,  however,  be  seen  that  the  aim  will  not  be  reached 
by  a  speed  regulation.  The  object  of  the  regulation  must 
rather  be  to  adjust  the  guide  vanes  in  such  a  manner  that 
said  losses  will  be  of  no  account. 

The  regulating  system  of  A/S  Elling  Compressor  Co. 
rests  on  this  simple  principle  that  the  pressure  in  the  space 
between  the  wheel  and  the  guide  apparatus  should  be  equal 
everywhere  at  the  same  distance  from  the  centre.  If  we 
look  upon  this  space  as  an  ordinary  diffuser,  the  pressure 
can  only  be  altered  in  the  direction  of  radius,  but  not 
along  the  periphery,  when  there  are  no  whirls. 

Suppose  now  that  in  the  mentioned  space,  fig.  3,  there 
are  two  points,  No.  1  and  No.  2,  one  at  the  tip  of  a  guide 
vane,  the  other  at  some  distance  from  the  first,  then  it  will 
be  understood  that  the  static  pressure  at  these  points  must 


be  equal,  when  the  losses  are  0,  and  that  the  static  pressure 
at  point  No.  2  must  be  greater  than  at  point  No.  1  in 
fig.  4,  where  the  quantity  of  air  is  less  than  proper  to  the 
aperture ;  that  is  to  say,  the  aperture  is  too  large,  and 
also  that  the  static  pressure  at  point  No.  2  must  be  smaller 
than  at  No.  1  in  fig.  5,  which  shows  the  state  when  the 
quantity  of  air  is  larger  than  what  corresponds  to  the 
aperture,  or,  in  other  words,  when  the  aperture  is  too  small 
in  proportion  to  the  quantity  of  air  consumed.  The  static 
pressure  must,  on  the  whole,  be  greatest  at  the  point  where 
I  lie  path  of  a  particle  has  the  smallest  radius  of  curvature. 
Kxporiments  have  shown  that  these  different  pressures  may 


be  compared  to  a  stationary  wave,  whose  top  at  the 
different  circumstances  moves  a  corresponding  distance. 

If  we  now  in  the  side  wall  make  holes  that  correspond 
with  these  points,  and  connect  each  of  these  holes  with  the 
separate  ends  of  a  U-tube  1'  2',  partially  filled  with  a  fluid, 
then  the  change  of  pressure  may  be  observed  from  the 
outside.  (With  a  centrifugal  pump  a  fluid  is  used  that  is 
heavier  than  the  fluid  that  is  being  pumped — e.g.,  mercury.) 
A  proper  adjustment  of  the  guide  vanes  will  be  obtained 
when  the  fluid  is  equally  high  in  both  branches  of  the 
U-tube,  vide  fig.  3,  this  position  indicating  that  the  loss  by 
whirls  is  as  small  as  possible,  and  the  engineer  will  at  all 
times  by  hand,  by  means  of  a  lever  connected  with  the 
vanes  or  by  some  other  contrivance,  be  enabled  to  keep 
the  fan  at  the  highest  efficiency. 

The  difference  of  pressure  caused  by  a  wrong  opening 
of  the  guide  vanes  may  easily  be  utilised  for  the  automatic 
governing  of  the  guide  vans.  This  may  be  done  in  two 
ways — direct  and  indirect. 

By  direct  governing  the  said  holes  may  be  connected 
with  separate  sides  of  a  diaphragm  or  piston,  so  that  the 
latter  directly  moves  the  regulating  lever. 

By  the  indirect  governing  the  above-mentioned  diaphragm 
(or  piston)  moves  a  slide  valve  that  regulates  a  servomotor 
— e.g.,  a  cylinder,  a  diaphragm,  or  a  pair  of  bellows — the 
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pressure  medium  of  the  said  servomotor  getting  a  greater 
pressure  difference  than  that  between  the  holes  No.  1  and 
No.  2. 

Figs.  6  and  7  show  a  plain  way  of  effecting  such  an 
indirectly-acting  automatic  regulation  for  a  low-pressure 
fan.  The  guide  vanes  that  move  on  pivots  3  have,  at  the 
outer  end,  grooves  4,  guided  on  pins  5,  fixed  to  a  loose  wall 
or  ring  6,  concentric  with  the  wheel.  This  wall  or  ring 
may  be  moved  in  both  directions  by  means  of  levers  7  and 
8  gearing  between  two  knobs  9  on  the  back  side  of  the 
wall.  The  holes  No.  1  and  No.  2  are,  by  means  of  small 
tubes,  connected  with  the  diaphragm  between  spaces  1" 
and  2".  The  diaphragm  moves  the  slide  valve  10,  under- 
neath the  centre  of  which  air  from  the  space  of  delivery 
of  the  fan  is  led  through  the  tube  11.  The  slide  valve 
covers  two  ports  12  and  13  that  are  connected  with  the 
bellows  14  and  15,  whose  inner  bottoms  14'  and  15'  are 
fixed  to  the  standard  16,  while  the  outer  bottoms  14"  and 
15"  are  connected  with  each  other,  and  also  with  the  lever  8. 

Suppose  now  that  the  consumption  of  air  decreases,  so 
that  the  pressure  in  Nos.  1,  1',  and  1"  is  less  than  in  Nos. 
2,  2',  and  2",  then  the  diaphragm  will  move  somewhat  to 
the  right,  whereby  pressure  air  will,  through  11  and  13, 
be  let  into  the  bellows  15,  while  the  air  in  the  bellows  14 
escapes  through  12  and  the  exhaust  opening  17.    The  ends 
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of  the  bellows  14"  and  15"  will  move  to  the  right,  carrying 
with  them  the  lever  8,  the  lever  7,  and  the  loose  wall  6, 
whereby  the  pins  5  glide  into  the  grooves  4,  forcing  the 
outer  end  of  the  guide  vanes  inwards,  until  the  pressure  in 
holes  No.  1  and  No.  2  has  become  equal.  If,  however,  the 
consumption  of  air  had  increased,  the  pressure  in  Nos.  1, 
1',  and  1"  would  have  become  greater  than  in  Nos.  2,  2', 
and  2",  whereby  the  slide  valve  to  the  left,  the  pressure 
air  through  11  and  12  to  14,  the  exhaust  from  15  through 
13  and  18,  the  levers  8  and  7,  and  the  wall  6,  going  to  the 
left,  will  open  the  guide  vanes,  until  the  pressure  in  No.  1 
again  is  like  that  in  No.  2.  The  slide  valve  shall  at  this 
juncture  have  closed  the  ports  12  and  13;  for  this  reason 
the  diaphragm  must  either  be  elastic  (brass  plates,  or  some- 
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thing  similar),  or  it  must  be  provided  with  one  or  two 
springs.  If  the  slide  valve  does  not  close  the  ports  in 
proper  time,  over-regulation  will  take  place,  and  the  lever 
will  oscillate  around  the  right  position,  until  friction  or 
some  other  forces  stop  the  motion. 

Experiments  have  been  made  with  a  similar  regulation. 
The  fan  used,  however,  is  not  to  be  considered  a  specimen 
of  a  suitable  design  of  fans  at  such  low  pressures  as  those 
used  in  these  experiments,  viz.,  about  400  mm.  (15'6in.) 
water  pressure.  The  said  fan  was  used  by  A/S  Elling 
Compressor  Co.  in  1903,  when  testing  an  air  compressor, 
and  was  subsequently  superseded  by  better  designs ;  yet 
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it  was  considered  good  enough  for  the  purpose  of  testing 
the  fitness  of  the  automatic  governing.  The  fan  was  driven 
by  a  discarded  turbine  belonging  to  the  above-mentioned 
compressor,  the  steam  being  supplied  from  the  steam  pipes 
of  a  factory.  The  pressure  of  the  steam  was,  however,  so 
low  (some  1'5  or  2  kg.  qem.,  say  2T3  or  281b.  per  square 
inch)  that  the  speed  of  the  turbine  and  fan  could  hardly 
be  made  to  exceed  6,000  revolutions  per  minute  at  the 
largest  quantity  of  air,  which  speed  accordingly  was  fixed 


as  normal  at  these  trials.  It  was  thought  most  correct 
that  all  trials  for  the  purpose  of  ascertaining  horse  power, 
etc.,  should  be  made  at  a  certain  speed,  whereby  the 
friction  of  the  bearings  and  the  turbine  disc  might  practi- 
cally be  left  out  of  consideration  at  the  brake  trials. 

Pig'  8  shows  the  guide  apparatus.  There  are  12  guide 
vanes  15  mm.  ('585  in.)  broad  the  maximum  aperture 
between  these  could  only  be  1,510  qmm.  (9'2  cubic  inches), 
as  the  fan  was  not  originally  intended  for  any  considerable 
quantity  of  air.  The  drawing  shows  the  vanes  for 
maximum  opening.  The  vanes  were  adjusted  by  a  ring 
that  was  worked  by  a  double  lever.  The  vanes  of  the 
wheel  have  radial  tips,  and  their  number  is  64,  the 
circumference  of  the  wheel  being  indicated  through  the 
dotted  line.  The  diameter  of  the  wheel  was  220  mm. 
(8  58  in.).  Fig.  9  shows  the  arrangement  copied  from  a 
photograph  ;  the  written  notations  indicate  the  same  things 
as  in  figs.  6  and  7.  The  fan  had  a  double  inflow,  which, 
however,  was  not  suitable  to  the  comparatively  low 
pressure  that  was  used.  The  lever  8  moved  along  an  arc 
that  was  divided  by  marks  for  each  100,  from  0  to  1,500 
qmm.  (915  cubic  inches),  aperture  area  between  the  tips  of 
the  guide  vanes ;  this  reading  will  henceforth  be  called 
aperture.  The  outflow,  vide  fig.  9,  to  the  left,  was  provided 
with  a  thin  plate  having  seven  round  holes  with  a  sharp 
edge,  the  diameter  of  each  being  15'98  mm.  ('62  in.),  corre- 
sponding to  an  area  of  200' qmm.  (122  cubic  inches).  Each 
of  these  orifices  might  be  closed  with  a  wooden  plug. 
(To  be  continued.) 


MODERN    CONTINENTAL  STEAM  ENGINES 

By  L.  Kamakeks. 

During  the  course  of  its  long  lifetime  the  steam  engine 
has  experienced  many  alterations  in  order  to  adapt  it  more 
to  the  increased  demands  made  for  economy,  cheapness,  and 
compactness,  and  with  a  view  to  enabling  it  to  compete 
successfully  with  new  types  of  power  engines. 


jy..  I  — IfUKs  Valve  Mo  toalfor  Horizontal  fcujj 


The  Maschinenbau-Aktiengesellschaft  Swinderski,  of 
Leipzig,  is  now  constructing  steam  engines  on  the  Lenz 
system,  which  give  such  excellent  results  as  to  fully  merit 
attention. 
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Fig.  1  is  the  "  Leuz  "  valve  motion  for  Horizontal  engines ; 
it  is  characterised  by  fewness  of  parts  and  points  of  rotation, 
and  is  especially  suitable  for  high  velocities  (350  revolutions 


SO   SO    90   JO    20   *o  a1 

Fig  -J. — Diagram  of  the  Valve  Range  uf  Motion  of  the  Leiiz  System. 

per  minute).  It  consists  chiefly  of  a  cam  lever  actuated  by 
an  eccentric;  this  also  acts  against  a  roller  in  the  valve 
spindle,  and  compulsorily  operates  the  spring-weighted 
valve  in  such  wise  that  the  valve  not  only  has  a  good  seating, 
but  also  opens  and  closes  rapidly. 


Fto.  3.  —  Leu/.  Regulator  for  Controlling  the  Distribution  "f  Steam. 

The  mechanism  for  the  outlet  and  inlet  valves  of  medium 
and  low-pressure  cylinders  are  operated  by  eccentrics 
mounted  on  the  reversing  shaft,  that  for  the  inlet  valves 
of  high-pressure  cylinders  being  driven  by  eccentrics  con- 
trolled by  the  regulator  in  such  wise  that  the  prevailing 
loads  of  the  engine  vary  according  to  the  eccentricity  and 
angle  of  lead  of  the  check  shafts. 


Fig.  3  is  the  Lenz  regulator  for  controlling  the  distribu- 
tion of  steam.  It  consists  of  the  pendulum  carrier  « 
attached  to  the  shaft  ;  upon  this  earner  the  pendulum 
weights  r  are  rotatably  mounted  by  means  of  the  bolts  b. 
The  pendulum  weights  are  articulated  by  means  of  the 
fastening  devices  d  to  the  oscillating  ring  e,  loosely  mounted 


Fig. 


-Diagram  of  Short  High-speed  Horizontal  Engine, 


upon  the  shaft.  A  static  momentum,  caused  by  the  tension 
of  a  circular  spring  i,  counteracts  the  momentum  of 
rotation,  which  is  due  to  the  centrifugal  force  of  the 
pendulum,  and  which  endeavours  to  drive  the  oscillating 
ring. 

The  spring  is  fastened  partly  to  the  ring  and  partly  to 
the  pendulum  carrier  mounted  upon  the  shaft.  In  com- 
parison  with    the   usual    torsion    springs    it    has  many 


-LEFT-HAND   SKCTlU.NAL  ELEVATION   OK   A   REGULATOR    FOR   HORIZONTAL  ENGINES. 


The  inlet  eccentrics  are  movably  mounted  upon  prisms 
rigidly  connected  to  the  reversing  shaft,  and  they  can  be 
adjusted  by  the  regulator  in  such  wise  that  the  prevailing 
loads  of  the  engine  vary  according  to  the  eccentricity  and 
angle  of  lead. 

The  eccentric  is  connected  to  the  regulator  by  the 
engagement  therewith  of  a.  bolt,  which  is  encircled  by  a 
stone  and  mounted  upon  the  ring  of  the  regulator. 

Fig-.  2  is  a  diagram  of  the  valve  range  of  motion  of  the 
Lenz  system. 


advantages — such  as  ease  of  manufacture  due  to  its  simpler 
form ;  it  requires  but  little  space  ;  its  suspension  is  central, 
but  the  regulator  can  nevertheless  be  mounted  upon  a 
continuous  shaft ;  the  material  is  subjected  to  better  work- 
ing conditions ;  and  finally  the  influence  of  the  centrifugal 
forces  can  be  more  accurately  determined.  As  hereinafter 
explained,  the  spring  can  easily  be  re-adjusted  by  winding, 
whilst  its  free  length  can  be  easily  altered,  whereby  the 
regulator  can  be  adjusted  without  difficulty  when  beiiK' 
mounted.    Simple  means  are  also  provided  for  altering  tho 
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number  of  revolutions  whilst  the  engine  is  running.  When 
the  engine  is  at  rest  the  ring  is  carried  along  by  t lie  spring 
till  the  pendulums  fly  outwards,  consequent  upon  the 
increasing  speed.  The  spring  is  flexed,  the  ring  (which  has 
already  acquired  the  speed  of  the  engine)  is  withdrawn, 
and  the  valve  motion  is  adjusted  to  the  corresponding- 
charge.  If  the  work  done  by  the  engine  is  equal  to  its 
effective  output,  then  the  centrifugal  pendulum  forces 
have  become  counterbalanced.  The  ring  hangs  freely 
hetween  the  spring  and  the  pendulums,  and  follows  the 


Fir;.  6.—  Section  through  the  Cylinders  of  a  Short  High-speed  Horizontal  Engine. 


movements  of  the  reversing  shaft  ;  but  if,  when  the  load 
on  the  engine  increases,  its  speed  decreases,  then  the  ring 
will  lead,  and  cause  the  pendulums  to  be  drawn  together, 
©•hereby  a  greater  filling  is  permitted. 

On  reducing  the  load  the  same  cycle  of  events  take  place, 
but  inversely ;  the  ring  remains  behind,  the  pendulums  fly 


Fi(i.  7. — Compound  Vertical  Engine— Side  View. 


outwards,  the  torsion  of  the  spring  increases,  and  the  filling 
is  reduced. 

As  it  begins  to  operate  directly  a  change  in  speed  sets 
in  (and  not  when  this  is  already  de  f<icto,  as  is  the  case 
with  ordinary  shaft  regulators).  This  regulator  is  very 
sensitive ;  furthermore,  as  the  regulation  is  effected  in  a 
rapid  manner,  the  parts  of  the  engine  have  no  time  to 
race,  and  the  movement  is  thus  extremely  uniform. 
£34 


Fig.  4  is  a  left-hand  sectional  elevation  of  such  a  regulator 
for  horizontal  engines,  the  cover  (placed  on  the  left  side) 
being  removed. 

The  ring  E  has  a  cover  F  and  two  extensions  K  on  each 
side  with  disc-like  ends  each  carrying  bolts  H  engaging  with 
corresponding  slots  in  the  inlet  eccentric,  whereby  the  ring 
E  is  caused,  by  its  rotation,  to  move  the  inlet  eccentric. 

The  ring,  with  which  the  spring  J  engages,  is  fashioned 
so  as  to  lie  in  a  chamber  covered  by  the  lid  L,  so  that  it 
can  easily  be  replaced.  To  tighten  up  the  spring  one  of  its 
ends  is  fashioned  to  an  adjustable  arm  M,  which  can  be 
held  fast  in  the  desired  position  by  means  of  a  screw. 

To  enable  the  spring  to  be  tightened  up  during  working, 
so  as  to  alter  the  speed  {e.g.,  for  mounting  electric  engines 
in  parallel),  the  arm  M  is  provided  with  an  arc  N,  engaging 
the  teeth  of  the  bolt  q.  having  a  bevel  wheel  o  and  a  spur 


Fig.  8.— Compound  Vertical  Engine— Front- View. 


wheel  P,  which  is  located  by  means  of  the  bi-partite  box  R 
in  the  shaft  and  pendulum  carrier.  In  this  case  the  shaft 
has  a  second  axial  perforation,  in  which  there  moves  the 
racked  bar  S  that  engages  with  the  spur  wheel  P,  and 
which,  by  means  of  the  coupling  T,  is  rotatably  connected 
to  the  screw  spindle  V,  guided  by  a  fixed  bracket.  This 
spindle  has  a  hand  wheel  with  nut,  upon  turning  which  the 
spindle  V  is  moved.  The  spindle  may  also  be  mounted  in  a 
firmly-fixed  nut  and  turned  by  a  crank  or  hand  wheel,  thus 
causing  it  to  move  axially  and  influence  the  racked  bar  S, 
which  turns  the  bolt  q  and  arm  M,  thus  altering  the  spring 
tension. 

Instead  of  a  hand  wheel  or  level  the  spring  tension  may 
also  be  altered  by  a  cogwheel,  rotated  by  an  electro-motor 
actuated  from  the  switch  board,  so  that  the  speed  adjust- 
ment can  also  be  effected  by  its  means. 

So  as  to  dispense  with  the  two  cogwheels,  the  rotating 
level,  and  the  racked  bar,  regulators  are  now  fitted  with 
much  simpler  speed  adjustment,  consisting  of  a  radially- 
guided  pin  bearing  against  the  spring,  and  pressed  out- 
wardly more  or  less  by  suitable  mechanism  in  ratio  to  the 
varying  curvature  of  the  regulator  spring,  and  the 
consequent  variation  in  the  tension  thereof. 

Fig  5  represents  an  extraordinary  short  high-speed 
horizontal  engine,  which,  despite  a  much  lesser  number  of 
revolutions,  does  not  occupy  more  space  than  a  steam 
turbine — say  of  the  Parsons  type — of  equal  power.  It 
is  a  compound  tandem  engine,  with  two  cylinders  cast  in 
one,  but  separated  from  each  other  by  a  metal  packing', 
which,  by  means  of  a  lid,  can  be  examined  from  the  outside 
whilst  at  work. 
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Fig.  6  is  a  section  through  the  cylinders  of  that  engine. 
Unlike  the  usual  types,  steam  is  not  admitted  through 
inlet  valves  arranged  at  the  top,  but  through  valves 
arranged  at  the  bottom.  The  escape  of  the  steam  from 
the  high-pressure  cylinder  and  the  admission  to  the  low- 
pressure  cylinder  take  place  upon  the  direct  exit  of  the  | 
steam  at  the  top  and  its  escape  from  the  low-pressure 
cylinder  into  the  condenser  through  the  outlet  valves  placed 
at  the  bottom  of  the  low-pressure  cylinder. 

This  arrangement  not  only  shortens  the  steam  conduit, 
thus  reducing  cooling  losses,  but  it  has  the  great  advantage, 


are  mounted  direct  upon  the  main  shaft,  so  that  in 
appearance  the  engine  differs  but  little  from  a  slide-valve 
engine. 

Fig.  9  shows  a  vertical  engine  of  a  similar  type  by  the 
Maschinbau-Aktiengesellschaft  Leipzig-Plagwitz. 

With  such  high-speed  engines  the  shape  and  arrangement 
of  the  condensation  air  pumps  form  a  problem  which 
requires  some  solving.  In  connection  with  construction,  it 
has  been  solved  by  providing  a  very  light  air-pump  piston 
with  a  pipe  passing  through  the  cover,  the  size  of  which 
is  such  that  the  mechanism  works  freely  and  quietly,  all 


Fio.  9.— COMPOUND 

when  working  with  highly  superheated  steam,  that  no  steam 
conduits  have  to  be  cast  on  the  periphery  of  the  cylinders, 
which  cause  unequal  heating  of  the  cylinder  walls,  their 
deformation,  and  leakage  of  the  piston. 

Besides  these  horizontal  engines,  the  company  also  builds 
vertical  engines,  characterised  by  reliability,  high  speed,  and 
small  floor  space. 

Figs.  7  and  8  show  a  compound  vertical  engine,  in  which,  ! 
unlike  the  horizontal  type,  the  reversing  levers  are 
fashioned  as  double  cams,  and  each  one  is  used  to  operate 
the  inlet  and  outlet  valves  respectively.  The  inlet 
controlling  lever  is  operated  by  an  adjusting  eccentric, 
whilst  the  outlet  lever  is  moved  by  an  eccentric  rigidly 
keyed  thereto.    In  this  case  the  eccentrics  and  regulator 


ISTEAM  ENGINE. 

knocking  and  thrust  being  obviated.  Lubrication  is  pro- 
vided for  in  a  clean  and  simple  manner  by  means  of  a 
system  of  piping  arranged  in  the  interior  of  the  engines. 

Some  tests  made  by  the  Gross-Lichterfelde  Strassenbahnen 
Gesellschaft,  Germany,  with  a  vertical  compound  tandem 
engine  showed,  in  the  first  instance,  the  steam  consumption 
to  be  10'56  lb.  per  indicated  horse  power  hour,  with  204  23 
and  165  indicated  horse  power.  The  efficiency  of  the  engine 
and  dynamo  was  found  to  be  90  per  cent  and  93  per  cent 
respectively,  the  guarantee  being  for  13'86  kg.  per  indicated 
horse  power  hour.  With  an  output  of  373  indicated  horse 
power  (278  52  kw.),  the  second  test  showed  a  steam  con- 
sumption of  9'9  kg.  per  indicated  horse  power  hour,  the 
efficiency  of  the  engine  being  91  per  cent. 
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UNNECESSARY  PATENTS. 

The  most  casual  glance  over  the  Records  of  the  Patent 
Office  reveals  the  fact  that  there  are  a  great  many  unneces- 
sary patents  applied  for,  and  that  other  patents  owned  by 
the-  same  inventor  could  quite  well  be  made  to  cover  the 
inventions  for  which  additional  patents  have  simultaneously 
been  secured. 

It  appears  to  be  the  practice  of  some  inventors  to  apply 
for  a  patent  to  cover  one  particular  part  or  feature  of  an 
invention  and  another  patent  for  covering  another  part,  the 
idea  probably  being  that  one  patent  having  many  features 
within  it  could  not  have  claimed  specifically  and  definitely 
that  which  another  patent  has  been  solely  limited  to. 

The  advice  that  is  presumably  given  to  the  patentee  to 
thus  divide  his  invention  is  wrong  alike  in  commercial 
policy  and  in  law,  inasmuch  as  the  separate  patents  have 
to  be  maintained  hereafter  with  separate  fees  annually  to 
be  paid  thereon,  and  it  nia}r  be  possible  that  an  infringer 
would  be  clear  of  infringing  the  very  limited  claims  of 
one  patent  when  lie  could  have  been  caught  and  held 
responsible  for  infringement  of  that  which  had  been 
broader  in  its  terms  and  wider  in  its  scope. 

Another  idea  that  sometimes  influences  an  inventor  to 
apply  for  several  separate  patents,  is  that  the  purchaser 
may  be  the  better  pleased  with  his  bargain  when  treating 
for  three  patents  than  when  purchasing  only  one.  The 
experienced  purchaser,  however,  is  not  likely  to  be  misled 
by  such  a  shallow  artifice,  while  the  patentee  runs  the 
risk  of  having  his  separate  patents  described  as  mere 
details,  and  the  breadth  and  scope  of  his  invention  is 
consequently  overlooked  from  the  sub-divided  patents  that 
he  has  elected  to  create. 

It  is  perhaps  unfortunate  that  there  is  another  and 
more  serious  side  to  the  question  connected  with  the  choice 
of  the  number  of  patents  that  causes  a  reflection  upon 
the  adviser,  owing  to  the  fact  that  some  unscrupulous 
agents  for  the  inventors  are  undoubtedly  more  eager  to 
make  fees  out  of  their  clients  than  to  advise  on  a  policy 
that  will  be  to  the  greatest  advantage  of  such  clients,  while 
less  remunerative  to  themselves.  With  the  end  in  view  of 
solely  making  charges  and  fees,  inventors  are  advised  to 
apply  for  separate  patents  by  the  irresponsible  agent, 
when  one  patent  could  quite  readily,  and  frequently  to 
greater  advantage,  cover  all  that  is  set  out  and  protected 
in  the  separate  patents  .that  are  applied  for. 

AVhile  it  is  provided  by  law  that  one  patent  shall  be 
granted  for  one  invention"  only,  it  is  an  unwarranted  mis- 
interpretation of  this  definition  to  split  up  an  invention 
pertaining  to  one  combination  device  into  a  number  of 
separate  patents  for  dealing  with  the  particular  features 
and  details  of  the  combination  that  are  to  be  employed  in 
any  constructed  piece  of  mechanism  or  apparatus. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  jmblished  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C. ;  13,  Temple  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

6620    EICHMOND  &  CHANDLER  LTD.    Extracting  metals 
from  chaff. 

6622  T.  LLOYD.  Machine  for  cutting  and  trimming  lawns. 
6649    W.  H.  F.  Maddison.    Roller  mills. 

6717    W.  C.  WILSON  and  C.  BURRELL,  jun.  Ploughing 

and  cultivating  appliances. 
6727    J.  BRISCOE.    Grain  mixer. 
6939    C.  BROCKER.    Treating  cereals  and  grain.* 
6947    J.  H.  WITCOMBE.    Sorting  machines  for  grain. 


Arms  and  Ammunition. 

6395    E.   BLAKEMORE.    Alarm  guns. 

6851  H.  J.  HADDAN  (firm  of  G.  Roth,  Austrit).  Explosives 
containing  aluminium.* 

6672  R.  W.  JAMES  (J.  Golovis,  France).  Manufacture  of 
shooting  powder. 

9462a,  1904  A.  T.  DAWSON  and  G.  T.  BUCKHAM.  Mount- 
ings for  recoiling  guns.  [Date  applied'  for  tinder 
Patents  Rule  9,  April  25th,  1904.]* 

6746  H.  B.  STRANGE,  H.  T.  ASHTON,  and  M.  J.  C. 
DENNIS.    Fuses  for  projectiles. 

6844    T.  R.  R.  ASHTON.    Breech  action  of  rifles. 


Bottles,  Glass,  &c. 

6394    J.  BEIGHTON.    Bottle  moulds. 

6533    E.  BEETLESTONE.    Glass-rolling  machinery. 

6536    A.  ROSS.    Composition  for  marbling  glass. 

6573    A.  FREDERIKSEN.    Manufacture  of  necks  of  bottles 

with  tappers  inside  the  neck.* 
6607    G.  DAVIS.    Displaying  and  packing  glass  and  fragile 

goods. 

6609    H.  0.  LEIGH.    Stoppering  bottles. 
6694    R.  B.  FORSHAW  and  W.  A.  HUNT.  Syphons. 
6895    W.  R.  DEAKIN.    Bottles  for  fruits.* 
6768    BETTS  &  CO.  LTD.  and  F.  A.  G.  ROBIN.  Manufac- 
ture of  capsules  for  bottles. 
6773    H.  C.  SANDERS.    Closing  devices  for  bottles. 
6884    M.  H.  SIMPSON.    Stoppering  bottles. 
6907    G.  HELPS.    Glass  bulbs  for  inverted  lamps. 


Building  and  Construction. 

6401  G.  DIXON.    Chimney  pot. 

6477  A.  SIMPSON.    Decorating  doors. 

6583  G.  H.  THIRSK.    Constructing  chimneys  or  stacks.* 

6659  S.  KEMP-WELCH.    Cleaning  walls. 

6767  L.  H.  MAJOR.    Roofing  tiles. 

6771  B.  GIEBEL.    Stones  for  building.* 

6848  W.  JAMIESON.    Clamping  together  pieces  of  wood. 


Chemistry  and  Photography. 

6436    M.  HANSEN.    Cinematograph  cameras. 

6439    A.  WULTZE.    Manufacturing  lead  carbonates. 

6448    C.  O.  BASTIAN  and  G.  CALVERT.    Treating  gas  or 

gases  by  catalysis. 
6514    S.  H.    ADAMS  and  C.   H.    ADAMS.  Photographic 

apparatus. 

6585    THE    DEUTSCHE    GOLD    &    SILVER  SCHEIDE. 

Manufacture  of  sodium  perbonate.  [Date  applied  for 
under  Patents  Act,  1901,  June  11th,  1904,  being 
date  of  application  in  Germany.]* 

C657  W.  VOGEL.  Apparatus  for  working  with  photographic 
plates  and  films  in  any  place.  [Date  applied  for 
under  Patents  Act,  1901,  December  23rd,  1904,  being 
date  of  application  in  Germany.]* 


6693 
6700 
6705 
6759 

6790 
6877 

6798 
6948 


T.  BOLLING.    Producing  moulded  blocks  of  silicon.* 

A.  H.  GITTINGS.  Acids. 

W.  RICKETTS.    Finishing  photographs. 

T.  WESTHASSER.  Manufacturing  hydrochloric  and 
hydrobromic  acids. 

L.  POTTHOFF.    Apparatus  for  electroplating.* 

J.  MESZAROS.  Producing  multi-coloured  photo- 
graphs.* 

J.  R.  GARROWAY.    Preparation  of  acetic  acid. 
.A.  ZIMMERMANN  (The  Chemische  Fabrik  auf  Adieu 
vorm    E.    Schering,    Germany).      Manufacture  of 
salicyelic  acid. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

6487    W.  H.  CARPENTER.    Quantity  and  cost  indicator. 
6777    THE  NATIONAL  CASH  REGISTER  CO.  LTD.  (The 

National    Cash   Register    Co.,   U.S.A.).  Indicating 

devices  for  cash  registers. 
G860    J.  ALLAN.    Coin  freed  turnstile. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

6399  C.  REYHOLDS.    Driving  belts  for  grooved  pulleys  of 

motor  cycles. 

6415  L.  O'BRIEN.    Cycle  lock. 

6435  C.  P.  DAVIS.    Cycle  gear  cases. 

6500  W.  C.  KINDREDD.    Tool  for  removing  pnuematic  tyres. 

6754  A.  SABARINI.    Preventing  punctures  in  tyres. 

6792  E.  W.  CLEVELAND.    Pneumatic  tyre  levers. 

6874  L.  COMBET.    Power  multiplying  devices  for  bicycles.* 

6868  J.  ZEITLINGER  and  R.  WACHTTER.  Hub  for  cycles. 

6883  G.  T.  GAZELEY.    Cycle  suspenders. 

6928  T.  M.  HARWARD.    Tyre  fastening  devices. 


Electrical. 

6400  J.  F.  SIMPSON.  Hangers  or  ears  for  overhead  electric 
cars. 

6419  B.  SMITH.  Automatically  reversing  the  direction  of 
a  trolley  current  collector. 

6453  C.  O.  BASTIAN  and  G.  CALVERT.  Measuring  electri- 
city. 

6455  A.  ROGERS.  Fastening  the  ears  or  clips  of  overhead 
trolleys. 

6469  SOCIETE  EN  PARLICIPATION  DES  AUTOMO- 
BILE MAGNETIQUE.  Electro-magnetic  speed 
gear.  [Date  applied  for  under  Patents  Act,  1901, 
October  24th,  1904,  being  date  of  application  in 
France.]* 

6510  W.  HORSFALL  and  W.  H.  COTGRAVE.  Water- 
tight switch. 

6523    W.    WILLIAMSON    and  J.    COLLINSON.  Trolley 

poles. 

6535    A.  J.  WARE.    Electric  wire  connector. 

6542    H.  HIRST  and  F.  T.  CASH.    Electric  light  fittings. 

6551  W.  H.  KEYS  and  G.  H.  SHAKESPEARE.  Manufac- 

ture of  conduits  for  distribution  of  electricity,  etc. 

6552  P.  C.  HEWITT.       Systems  of  electrical  distribution. 

[Date  applied  for  tinder  Patents  Act,  1901,  April 
8th,  1904,  being  date  of  application  in  U.S.A.]* 

6557  SIEMENS  BROS.  &  CO.  LTD.  and  G.  S.  GRIMSTON. 
Electric  telegraphs. 

6567    H.   C.  LITTLE.    Electric  controllers.* 

6593  A.  C.  REYOLLE  and  J.  SCHUIL.    Starting  apparatus 

for  electric  motors. 

6594  THE    BRITISH     THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Insulation  for 
electric  heating  devices. 
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6595    THE   BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Dynamo  electric 
machines. 

0397    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).    Detecting  leakage 

in  electric  transmission. 
0640    C.  WILHELM  and  J.  BUSCH.    Electricity  meters.* 
6650    W.  SCHENK.    Galvanic  cells.* 

6679  J.  D.  LAWSON  and  D.  LITTLEFAIR.  Electric  rail- 
ways. 

0081    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Electric  lighting 
systems. 

0090  R.  W.  LOWNE  and  THE  LOWNE  ELECTRIC  APPLI- 
ANCES CO.  LTD.  Electrically  maintaining  recur- 
ring movements. 

6721  W.  S.  WINKLER.  Collecting  gear  for  alternating 
current  machines. 

6744    L.  KAMM.    Relay  with  polarised  armature. 

6752    J.    E.   NOEGGERATH.      Dynamo  electric  machines. 

[Date  applied  for  under  Patents  Act,  1901,  March 
30th,  1904,  being  date  of  application  in  U.S.A.].* 

6755    C.  A.  LEE.    Mercury  vapour  lamps. 

6760    S.  O.  C0WPER.    Production  of  copper  wire. 

6767    H.  BAILEY.    Wiring  electric  conductors. 

6775    G.  MELLER.    Polyphase  current  electro  motors. 

6786  T.  J.  GERARD  and.  L.  FIELDER.  Construction  of 
accumulator  plates.* 

0822    J.  H.  TUCKER.    Electric  switches. 

6838    B.  J.  JONES.    Suspension  of  overhead  conductors.* 

6865    J.  BERNARD  (The  Telephon  Fabrik  Ake.-Ges.  vormals, 

6872    R.  F.  WOOD-SMITH.    Electrolysis  of  gases. 
J.  Berliner,  Austria).  Telephones.* 

0879    W.  POTTER.    Rotary  motors. 

6882  F.  J.  MATSOR.  Gear  coupled  water  motor  and  dynamo 
for  recharging  motor  car  accumulators. 

6886  C.  H.  SMITH.    Combined  foot-rests  and  jack. 

6891    THE  ELECTRIC    IGNITION    CO.    LTD.  Contact 

6898    J.  HODGSON.  Cocks* 

6904  G.  W.  FOWLER  and  G.  HILDRETH.  Preventing 
breakage  of  overhead  tramway  wires. 

6922  E.  DOYE.  Preventing  a  telephone  handle  being  turned 
more  than  once. 

6946    F.  FRANCOMBE.    Electric  fire  alarms. 

6887  B.  HAMILTON  and  A.  HAMILTON.  Radiators. 
6890    J.  HENDRY,   A.  HENDRY,  and  M.  A.  HENDRY. 

Driving  bands. 
6901    A.  JONES.    Non-oscillating  compressible  valve. 
0905    R.  HOLMES.    Equilibrium  piston  packing  ring. 
0919    E.  W.  LEWIS.  Carburettors. 
6927    S.  FRAY.    Chucks  for  rock  drills. 

6935    A.  G.  BREWER  and  W.  H.  BRUNT.    Wrenches  or 

turning  tools. 
6938    D.  M.  NESBIT.    Mud  and  grease  separators. 
6940    L.  E.  J.  CEFREY.    Friction  clutches. 

H.  EGLOFF.    Adjustable  guide  for  turning  crank  pins. 


Engineering  and  Mechanical. 

6396  W.  ROWBOTHAM  and  J.  M.  C.  J.  DE  HAVILLAND. 
Turbines. 

6401    T.   E.   MITTOR.  Lubricators. 
6414    A.  SCHMIDT.    Parallel  vices.* 
6410    A.  E.  WOODLAND.    Grip  tools. 

6420  S.  E.  ALLEY  and  D.  H.  SIMPSON.  Pressure  fluid 
valves. 

6423  J.   BR  AM  WELL.    Recording  the    working   of  engine- 

room  telegraphs  and  engines. 

6424  S.  E.  ALLEY  and  H.  D.  H.  SIMPSON.  Differential 

gear. 

0433    G.  L.  MORTON  and  L.  W.  CROSTA.    Gas  producers. 

6434    L.  W.  CROSTA  and  G.  L.  MORTON.    Gas  producers. 

6437    J.  FRASER.    Elastic  fluid  turbines. 

6445    C.  J.  MAYHEW.    Variable  speed  gearing. 

6454  C.  H.  T.  ALSTON.  Transmitting,  retarding,  or  stop- 
ping and  reversing  motion  of  shafts. 

6462  H.  PHELAN.  Wrenches.  [Date  applied  for  under 
Patents  Act,  1901  July  6th,  1904,  being  date  of 
application  in  U.S.A.] 

6405  THE  FIRM  VEREIGNIGTE  SCHMIRGEL  UND 
MACHINENFABRIKEN,  AKT.-GES.  (formerly  S. 
Oppenheim  &  Co.,  and  Schlesinger  &  Co.).  Protec- 
tive hood  for  grinding  discs.  [Date  applied  for 
under  Patents  Act,  1901,  March  28th,  1904,  being 
date  of  application  in  Germany.]* 

6475    E.  POST.    Cocks  for  discharging  a  definite  quantity. 

[Date  applied  for  under  Patents  Act,  1901,  March 
28th,  1904,  being  date  of  application  in  Germany.]* 


6496  THE  WARWICK  MACHINERY  CO.  LTD.  (General 

Electric  Co.,  U.S.A.).  Governing  electric  fluid 
motors. 

6497  THE   WARWICK  MACHINERY  CO.  LTD.  (General 

Electric  Co.,  U.S.A.).  Governing  electric  fluid 
motors. 

6498  THE   WARWICK  MACHINERY  CO.  LTD.  (General 

Electric  Co.,  U.S.A.).  Governing  electric  fluid 
motors. 

6517  J.  S.  LORD.    Rotary  engines. 

6518  J.  S.  FOLEY.  Coupling. 

6519  G.  JAGGER.    Oil  cans* 

6541    H.  A.  WILLIAMS.    Friction  clutches.* 
6550    J.  J.  BERCUT.    Spring  motor. 
6555    F.  T.  JOSEPH.  Vices. 

6558    C.  LORENZEN.    Valve  controlling  device  for  motors. 
6590    T.  L.  MARTINEAU.    Rotary  pumps. 
0591    A.  E.  LAKE.    Lifting  or  screw  jacks. 
6596    WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.,  U.S.A.).    Elastic  fluid  turbines. 

6598  THE  WARWICK  MACHINERY  CO.  LTD.  (General 

Electric  Co.,  U.S.A.).    Elastic  fluid  turbines. 

6599  H.  J.  HADDAN  (J.  Leniltars,  France).  Taps  or  cocks. 
6616  E.  MORGAN.  Combined  spanner  and  pipe  wrenches.* 
6648    J.  J.  SNOW.  Pumps. 

0680    R.  M.  RUCK.    Speed  driving  mechanism. 

6682    THE  WARWICK  MACHINERY  CO.   LTD.  (General 

Electric  Co.,  U.S.A.).    Elastic  fluid  turbines. 
6686    J.  SAXTON.    Chuck  for  rock  drills. 

6747    T.  CLARKSON  and  W.  G.  MORISON.  Regulators 

for  liquid  fuel  burners. 
6756    A.  L.  MIEVILLE.  Pumps. 

6779    F.  A.  FORD  and  K.  L.  KARCH.    Machines  for  drilling 

angular  holes. 
6787    M.   FRIEDMANN.    Vapourising  burner. 
6805    W.  JONES  and  J.  HALL.    Friction  clutches. 
6813    W.  JONES,  jun.    Power  driven  presses. 
6819    J.  LAIDLAW.    Friction  clutches. 

6821  W.  FODEN  and  THE  UNITED  KINGDOM  SELF- 
ADJUSTING  ANTI-FRICTION  METALLIC  PACK- 
ING SYNDICATE  LTD.  Metallic  packing  for 
stuffing  boxes. 

0833    C.  C.  VAUGHAN.    Power  transmitting  mechanism.* 
6836    G.  A.  BRITTAIN.    Piston  rings. 
6839    D.  B.  WILLIAMS.    Compression  lubricators.* 
0845    A.  J.  BOULT  (J.  E.  Gleason,  U.S.A.).  Gear-cutting 
machines.* 

6859    R.  E.  PHILLIPS  (Swifen  Bramley-Moore,  on  the  high 

seas).    Speed  gear.* 
6861    A.  HARRIS.    Surface  Condensers. 
6923    A.  CHEESMAN  and  E.  C.  PHIPPS.    Fining  beer.* 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

6482    G.  GREEN,  LORD,  F.  P.  C.  HOPE,  and  J.  MILLER. 

Internal  combustion  engines. 
6843    G.     GREEN,    LORD,    F.     P.    C.     HOPE,    and  J. 

MILLER.    Cooling  systems  for  internal  combustion 

engines. 

6489    K.  R.  SMITH.    Prevention  of  overheating  of  internal 

combustion  engines. 
3071a  H.  W.  BUDDICON.    Carburettors.    [Date  applied  for 

under  Patents  Rule  9,  February  14th,  1905.] 
6581    E.  CONSTANTINE.  Carburettors. 

6615  H.  EDGE.  Air  and  gas  self-intensifying  apparatus  for 
use  in  internal  combustion  engines. 

6623    W.  A.  ARMITAGE.    Loco,  or  automobiles. 

6628  A.  H.  BUSH  and  THE  DAIMLER  MOTOR  CO.  (1904) 
LTD.    Internal  combustion  motors. 

6661    J.  C.  SMIT  and  L.  J.  SMIT.    Explosion  motors. 

6674    S.  L.  B.  DAVIES.    Internal  combustion  engines. 

6729    J.  B.  KING.    Internal  combustion  engines.* 

0740  P.  A.  POPPE  and  WHITE  &  POPPE  LTD.  Car- 
burettors. 

6847    A.  H.  WEBBER.    Explosive  engines. 

6825    W.  S.  RHODES.    Internal  combustion  engines. 

6800    THE  WOLSELEY  TOOL  &  MOTOR  CAR  CO.  LTD. 

and  A.  ARNOLD.    Self-acting  induction  valves  for 

internal  combustion  engines. 


Engines,  Steam. 

6466    W.  S.  HIDE.    Steam  engine  cylinders  and  slide  valves.* 

6582    B.  B.  HILL.    Fluid  pressure  engines. 

6789    S.  BROTHERHOOD    and   C.  W.    BRYANT.  Fluid 

pressure  engines. 
6837    G.  A.  BRITTAIN.    Cylinders  for  engines.  . 
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Food  Products- 

6463  C.  McKENZlE  and  W.  G.  KELLY.    Devices  for  making 
tea,  coffee.* 

6547  A.  KUTZE.    Machines  for  moulding  dough.* 

6568  F.  M.  PETEES.    Machines  for  applying  icing  to  cakes.* 

6611  H.  LEE.    Manufacture  of  white  salt  from  rock  salt. 

6617  G.  N.  JONES.    Aerated  beverage  powder. 

6638  J.  BRYCE.    Self-raising  powder. 

6761  T.  BARTOSCHEK.    Kneading  machine.* 

6796  T.  J.  EDWARDS.    Table  salt. 


Furniture  and  Domestic. 

6393  O.  ROLLE.    Drawing  or  painting  desk. 

6398  W.  H.  MURTON,  W.  S.  VARLE Y ,  and  E.  MURTON. 

Wringing  and  mangling  machines. 
6407    C.  A.  FETTERS.    Brush  in  separable  sections. 

6472  G.  TUA.    Waste  preventing  tap.* 

6476  R.  M.  WEAVER  and  J.  SHIPWAY.    Adjustable  stool. 

6502  ALICE  ARMSTRONG.  Saucepan.* 

6506  E.  R.  TAYLOR.    Toast  rack. 

6507  W.  JONES  and  J.  HALL.    Sewing  machines 

6529  A.  ROBERTSON.    Sliding  sashes  for  windows. 

6530  T.  G.  THIELE.    Reading  stands* 
6537  R.-  M.  SOMERS.    Domestic  fireplaces. 

6570  R.  NELSS.    Winding  device  for  tables  or  registers. 

6579  X.  KIRSTAETTER,    Cooking  pot  automatic  alarum. 

6584  C.  M.  SOULE.    Fish  scaler. 

6601  H.  J.  HALLAN  (Firm  trading  as  Sactoleum  Werke 
Gmbtt,  Germany).    Covering  for  floors  and  walls.* 

6610  THE  WORMALD  PATENT  LOCKS  CO.  LTD  and 
A.  H.  WORMALD.    Keys  and  locks. 

6619  F.  DICKINSON,  jun.    Castors  for  pianofortes. 

6626  B.  HINDE.    Hair  and  clothes  brushes. 

6669  J.  H.  PUGH.    Rim  grip  for  bath  tubs.* 

6671  C.  H.  MOORE.    Window  hasps  and  fasteners. 

6708  J.  C.  ROBERTS.    Stone  polish. 

6732  E.  TECHNAW  and  C.  S CHAFER.  Brushes. 

6735  C.  ALLDEN  and  L.  T.  RAILTON.    Extending  table. 

6749  A.  W.  SMITH.    Cooking  apparatus.* 

6757  W.  H.  BUSHELL  and  L.  R.  STIRKE.  Self-closing 
tap. 

6765  V.  HONOUR.    Combination  desk  and  file. 

6784  W.  H.  A.  F.  BARON  ARMSTRONG.  Manufacture  of 
briquettes. 

6876  O.  LOFFLER  and  W.  WEIDLE.  Filters. 

6855  R.  AMY.    Butter  moulding  machine. 

6817  C.  J.  ADAMS.    Sanitary  hat  holder. 

6809  T.  HOPE.    Easel,  peg,  and  table  attachment. 

6806  J.  DYKES.    Window  sash  fasteners. 

6894  J.  DUGDALE.    Window  fasteners. 

6897  W.  KIFT.    Night  stools  or  commodes. 

6903  D.  DUNWOODIE.    Show  frames  for  shops. 

6906  W.  FLANAGAN  and  T.  BRATTON.    Stair  eye. 

6909  A.  MARR  and  F.  TODD.  Lamps. 

6913  B.  ADDICOTT  and  G.  HOLLAND.  Manufacture  of 
fender  curbs. 


Hardware. 

6508    H.  CAUSTOR.    Making  oval-shaped  dishes. 
6637    W.  L.  ORR.    Adjusting  knives  of  lawn  mowers. 

6683  O.    BRIEDE.       Manufacture    of  screw  nuts.  [Date 

applied  for  under  Patents  Act,  1901,  April  27th,  1904, 
being  date  of  application  in  Germany.]* 

6684  O.    BRIEDE.       Manufacture    of    screw   nuts.  [Date 

applied  for  under  Patents  Act,  1901,  June  8th,  1904, 
being  date  of  application  in  Germany.]* 

6713    A.  BARTON.    Chimney   pot  cowl* 

6723    W.  W.  MILNE  and  W.  URIE.    Cycle  stand. 

6726  J.  M.  JOSEPH.  Scouring  and  washing  machines.  [Date 
applied  for  under  Patents  Act,  1901,  April  1st,  1904, 
being  date  of  application  in  France.] 

6742    E.  KAUFMANN.    Pocket  knife* 

6776  A.  DEMIERRE.  Cinematograph  advertising  on  rail- 
ways.* 

6840    E.  KAUFMANN.    Pocket  knife.* 
6915    A.  E.  FACKLER.    Cutlery  sharpener. 
6933    W.  A.  ROBERTS.  Corkscrews. 


Heat,  Light,  and  Ventilation. 

{Including  Qas  Manufacture.) 

6408    FLETCHER  RUSSELL  &  CO.  LTD.,  J.  NEIL,  and 

W.  R.  NEIL.    Gas  burners.* 
6426    M.    TELFORD,   T.    GRIER,    and    G.    F.  MACKAY. 

Lamps  and  lanterns. 


6440    W.  NEWTON  and  E.  FARRELL.    Burners  for  incan- 
descent oil  lamps. 
6446    Incandescent  gas  burners. 

6451    W.   R.    WILLIAMSON.       Apparatus    for  generating 
acetylene. 

6456    L.    SUM  DERLAND  and  G.   C.   PILLINGER.  Incan- 
descent electric  lamps. 
6526    A.  H.  NEWEY.  Ventilators. 

6545    W.  H.  BRADING  and  A.  H.  SCROXTON.  Number 
lamp. 

6548  S.  BEHELLER.  Globe  supports  for  gas  lamps.* 
6575  J.  SCHAEFFER.  Inverted  incandescent  burners. 
6662    G.  BIER.    Bunsen  burners* 

6666    J.  E.  BOUSFIELD  (Firm  of  J.   Pintseh,  Germany). 
Inverted  gas  lamps.* 

6687  F.  L.  MERRICK.    Safety  device  for  oil  lamps. 

6688  H.  R.  BRAYTON.    Incandescent  gas  burner.-.. 

6743    A.  STERN-PRICE.    Bleaching,  cleaning,  and  treating 
ramie. 

6878    L.  BERNHARDT.    Acteylene  gas  generators. 
6873    F.  WINDHAM  and  G.  L.  THOMSON.    Generation  of 
acetylene  gas. 

6815    W.  H.  HUMPHREYS.    Mineral  oil  burning  lamps. 


Jewellery,  Clocks,  and  Music. 

{Including  Phonographs,  etc.) 

M13  J.  H.  HAVERS.    Brooches  and  articles  of  jewellery. 

6470.  E.  KLABER.    Frache  boards  for  musical  instruments. 

6577  J.  F.  KENDAL.  Watches.* 

6605  F.  E.  FISHER.    Sapphire  jewel  needle. 

6642  T.  J.  RYAN.    Safety  pin. 

6841  J.  R.  SUMMERS.    Fastenings  for  brooches. 

6944  R.  L.  GIBSON.    Sound  boxes  for  talking  machines.* 


Leather  Goods,  including  Machinery. 

6643  J.  D.  HANIGAN.  Whip  supporter.  [Dale  applied  lor 
under  Patents  Act,  1901,  May  20th,  1904,  being 
date  of  application  in  U.S.A.).* 

6652    (J.  A.  MORTON.    Detachable  boot  sole. 

0810  J.  and  A.  WILKINSON.  Flexible  pad  for  boots  and 
shoes. 

6799    J.  STURGESS.    Silent  sole  for  clogs  and  boots. 


Medical. 

4659    B.   KENT.    Surgical  belt. 

6540  A.  W.  AYLSWORTH.  Ear  trumpets.  [Date  applied 
for  under  Patents  Act,  1901,  September  27th,  1904, 
being  date  of  application  in  U.S.A.]* 

6559  W.  H.  WHEATLEY  (The  Boston  Vibrator  Co.,  U.S.A.). 
Pneumatic  apparatus  for  vibratory  massage.* 

6689    G.  HERNYG.  Inhalers.* 

6734    E.  K.  IRWIN.    Liquid  measure. 

6S26    T.    SELLMANN.    Supporting    sanitary  bandages. 

6814  W.  LAMB.  Surgical  ojjerating  chair  and  couch  com- 
bined. 

6801    J.   WILLIAMS.    Dental  articulator. 
6934    G.  H.  ROGERS.    Sterilising  milk. 

6949  H.  VIERLING.    Injector  nozzles. 

6950  H.  VIELING.    Sprayes  inhalers. 

Metallurgy. 

{Including  Rolling,  Drawing,  Casting,  etc.) 

6468  SOCIETE  ELECTRO  METALLURGIQUE.  Electn.ul 
production  of  cast  iron.  [Date  applied  for  under 
Patents  Act,  1901,  March,  25th,  1904,  being  date 
of  application  in  France.]* 

6870    J.  G.  INSHAW,  F.  BILLING,  F.  BILLING,  and  P. 

COLLINS     Production  of  hollow  malleable  iron. 

6698    A.  H.  GITTINGS.    Manufacture  of  metals. 

Optical,  Mathematical,  etc.,  Instruments- 

6660    H.  T.  TALLAGE  and  W.  F.  STANLEY  &  CO.  LTD. 

Surveyiug  iustraments. 
6685    F.  W.  EMUSS  and  M.  P.  PROUT.  Thermostats. 
6714    E.  MACKAY.    Engine  indicators.* 
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Printing  and  Typewriting. 

6449    W.  T.  HEARN  and  J.  D.  JEHU.    Printing  in  multi- 
colours. 

6495    J.  Z.  JOHNSON  (The  Badische  Anilin  &  Soda  Fabrik, 

Germany).    Printing  indigo  on  vegetable  fibre.* 
6569    H.   H.  LAKE  (C.  iB.  Cottrell  &  Sons  Co.,  (U.S.A.). 

Printing  presses.* 
6571    G.  F.  McADAM.    Paging  machines.* 
6675    ADDRESSOGRAPH      LTD.       (Addressograph  Co., 

U.S.A.).    Printing  plates.* 
6772    T.   A.   MIDDLETON   and  C.  E.   CLIFT.  Printing 

machines. 

6853    F.  C.  SHARDLOW.    Binding  magazines. 

6920  W.   HEEBEET.    Calendering  apparatus. 

6921  W.  E.  EVANS  (W.  Goodwin).    Printing  processes. 
6930    J.  T.  NELSON  and  J.  MUEEAT.    Gathering  machine 

for  bookbinders. 
6932    C.  BEOWN,  H.   G.  CHANCE,  and   G.   H.  BLAND. 
Cylinders  of  printing  presses.* 
F.  H.  TEEEY.    Printing  rollers. 


Railways  and  Tramways. 

6458    J.  W.  BAKEE.    Eailway  wagon  buffers. 

6467    J.  KUNZ.    Hand  lever  for  brakes.* 

6471    E.  E.  EOCHE.    Eail  for  permanent  way  of  railways. 

6473    E.  A.  DAVIES.    Brake  appliances  for  rolling  stock. 

6504    J.  J.  MAESH.    Covers  for  tramear  seats. 

6512    A.  PAYNE.    Fog-signalling  apparatus. 

6532    H.  EMMETT.    Brake  block  shoe  or  slipper. 

6566    K.  O.  MUCHLBEEG.    Hose  coupling.* 

6578    F.  PUEKIS.    Fog  signalling. 

6606    E.  B.  KILLEN.    Securing  and  bonding  steel  rails. 

6658    C.  PETEE.    Manufacture  of  railway  and  tramway  rails. 

6667  J.  AENANDEZ,  C.  L.  VOOEHIE,  and  J.  G.  AENAN- 
DEZ.  Eailway  joints  and  chairs.  [Date  applied 
for  under  Patents  Act,  1901,  June  23rd,  1904,  being 
date  of  application  in  U.S.A.]* 

6670    J.  DILLANDEE.    Air  brake  mechanism.* 

6691  W.  P.  EOBEETSON.  Electric  safety  apparatus  for 
trams.  [Date  applied  for  under  Patents  Act,  1901, 
May  12th,  1904,  being  date  of  application  in 
U.S.A.]* 

6722  H.  ANDEEW.  Looking  device  for  railway  carriage 
doors. 

6739  MICHEL'S  COMPOSITE  SLEEPERS  (H.  Michel, 
France).    Composite  railway  sleepers.* 

6745    E.  B.  LUPTON.    Safety  device  for  signal  levers. 

6763  J.  J.  PODESTA.  Casing  for  journals  of  railway 
vehicles. 

6871    P.  HULBUED.    Locks  for  railway  carriage  doors. 
6802    H.  STOEM  and  T.  SIMPSON.  Electric  tramway  signals. 
6880    W.  PUGH.    Eailway  fogman's  detonator. 
6911    G.  TAYLOE.    Eailway  wagon  brakes. 
6943    A.  YON  TAENOGEOCKE.    Time  and  platform  indi- 
cators for  railway.* 


Sanitation- 

{Including  Building  and  Hardware.) 

6412    H.  JONES  and  W.  G.  FEEEIS.    Closet  flush. 

6441    E.  HARDING  and  G.   HARDING.      Ball  valve  for 

supplying  water  to  cisterns,  etc. 
6405    A.    S.    HARLOW.      Adjustable   joint    for  connecting 

flushing  chamber  of   earthenware  water  closets  to 

lead  or  other  flushing  pipes. 
6618    H.    O.  BEANDS.       Application   of   oily   materials  to 

roads.* 

6633    J.  SHANKS.    Valve  closets. 

6668  C.  JAECKEL.  Drain  conduits.  [Date  applied  for  under 
Patents  Act,  1901,  September  30th,  1904,  being 
date  of  application  in  U.S.A.]* 

6728    J.  SHANKS  and  A.  SMITH.    Hot  and  cold  water  taps. 

6875    S.  DELEPHINE  and  W.  J.  JONES.  Disinfectors. 

6820  P.  FYFE  and  J.  SHANKS.  Double  shouldered  self- 
centring  outlet  pipe  for  water  closets. 


Shipbuilding  and  Navigation. 

6397    W.  ROWBOTHAM  and  I.  M.  C.  J.  DE  HAVILLAND. 

Propulsion  of  ships  and  boats. 
6421    G.  GEDDES  and  A.  J.  CAMPBELL.  Rowlock. 
6461    G.  S.  A.  BANKING.    Eeleasing  boats  from  their  falls, 

both  sides  simultaneously.* 
6474    A.  W.  SMAET.    Closing  openings  in  ships'  decks. 


6480    A.  C.  DAVEY.    Ships'  lamps. 
6538    P.  A.  VAILE.    Propeller  for  boats. 

27050a,  1904  J.  HUTCHINGS.  Generating  motive  power 
from  waves.  [Date  applied  for  under  Patents  Rule 
9,  December  12th,  1904.] 

6653    H.  F.  WILCOX.    Plates  for  shipbuilding. 

6665  SAUNDERS'  PATENT  LAUNCH  BUILDING  SYN- 
DICATE LTD.  and  S.  E.  SAUNDERS.  Steering 
gear  for  launches. 

6701    J.  W.  WILLSON.    Motor  boats. 

6902  J.  HAMILTON.  Arrangement  of  turbine  machinery 
for  propulsion  of  ships. 


Spinning,  Weaving,  and  Allied  Trades. 

6410  F.   J.  REDDIHOUGH.    Wool   combing   and  drawing 

machines. 

6411  T.  WOODS.    Swells  of  looms. 

6511  W.  SPENCER,  T.  SPENCER,  and  A.  SPENCER, 
Picker  checking  devices  for  looms.* 

6520  J.  B.  BLACK,  jun.  Applying  tension  or  temper  to 
spinning  frames. 

6572  PL  ATT  BROS.  &  CO.  LTD.  and  J.  DODD.  Self-con- 
tained ring  spindle  for  doubling  cotton. 

6588  V.  S.  WESTC0TT  and  F.  W.  POTTER.  Sliver  even- 
ing devices  for  drawing  frames.* 

6621    J.  HEY.    Spinning  and  doubling  machines. 

6624  R.  C.  LIVESEY  and  J.  SMITH.  Thread  guides  for 
winding  frames. 

6630    H.  W.  HEPBURN.    Weaving  of  fabrics. 

6645    H.  R.  ARMITAGE.    Finishing  of  certain  fabrics. 

6706  R.  W.  MONCRIEFF.    Spinning  and  doubling. 

6707  E.  HOLLINGSWORTH   (Crompton  &  Knowles  Loom 

Works,   U.S.A.).  Looms. 
6709    W.  YOUNG.    Conveyance  of  bobbin  spools  in  mills. 
6718    J.  B.  HYDE.    Cardboard  tubes  for  yarn. 
6750    C.  W.  FULTON.    Finishing  fabrics. 
6851    R.  E.  VILLAN.    Singeing  threads. 
6831    T.  COOPER.    Tufted  pile  fabrics. 

6895    J.  WOOD  and  A.  EAVES.    Ring  flyer,  spinning,  and 

doubling  frames. 
6910    W.  FROST.    Cloth  plaiting  machines. 
6937    C.  CLAY.    Manufacture  of  chenille  fabrics.* 


Stationery  and  Paper. 

6164    THE  RIDGELEY  TRIMMER  CO.  and  C.  E.  WEBER. 
Paper  cutters.* 

6494    A.    GERLACH   (F.    Rehwold,    Germany").  Machine* 

for  folding  papu\* 
6503    J.  W.  FEINGS.    Paper  fasteners. 
6521    F.  C.  JACKEL,  jun.  Envelopes. 

6580    O.  1IESSEE.    Gumming  device  for  use  in  manufacture 

of  .paper  bags.* 
6587    C.  W.  'GEIFFIN.    Machines  for  cutting  paper  stock.* 
6788    O.  IMEAY.    Manufacture  of  double  paper. 
6857    W.  W.    COLLEY.    Packing  loose   sheets  of  paper  to 

facilitate  withdrawal. 
6849    W.  H.  LOCK  and  T.  M.  NOETH.    Printing  machines. 
6843    L.  V.  STEAKE.    Loose  leaf  ledgers. 
6832    A.  LLOYD.    Page  marker. 


Steam  Boilers  and  Fittings. 

6429    J.   T.    DAYIES.       Water    level   indicators  for  steam 
generators. 

6493    J.   EOBEET.    Water-tube  locomotive  boilers. 

6604    J.   YAEDLEY.    Smoke  consumer. 

6635    W.  G.  CEOSTHWAITE.    Furnaces  of  steam  boilers. 

6725    L.  GALLIMOEE  and  S.  WATSON.    Consuming  smoke 

in  steam  generators.* 
6758    T.  SUGDEN.    Steam  superheaters. 
6770    T.  SUGDEN.    Steam  superheaters. 
6811    A.    BOLTON.    Superheating  steam. 
6899    B.   E.    EOWLAND   and  J.    E.    SLACK.  Water-tube 

steam  generators. 


Toys,  Games,  and  Sport. 

6392  A.  J.  MUSSON.    Improved  game.* 

6460  F.  E.  WRIGHT.    Billiard  tables. 

6544  A.  COLLIER.    Playing  a  new  game. 

6561  W.  HARDY  and  J.  G.  HARDY.    Fishing  reels. 
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6564    F.  L.  DICKSON.    Fishing  reels. 

6614    A.  GANDERTON  and  A.  R.  CREWE.    Mechanical  toy 
air  ship. 

6634    A.  E.  EVANS.    Appliances  used  in  golf. 

(.702    M.  SIBBRING.  Shuttlecock. 

6712    J.   H.   HAMNETT.  Puzzle* 

6716    W.  J.  BAIRD  and  R.  E.  BAIRD.    Golf  clubs. 

6736    EL  MIL  WARD  &  SONS  LTD.  (H.  G.  Brooklin,  South 

Africa).    Sinker  for  fishing  purposes. 
6766    W.  H.  LAWRENCE.  Game. 
6864    A.  M  A I R  and  E.  KERVIUS.  Gaine. 


Tyres. 

6402    J.  C.  WILKIN.    Pneumatic  wheels. 

6422    A.  BAZIN.    Puncture  protector  for  tyres. 

6432    S.  LEECH.    Wheel  tyres. 

6452    J.  STEVENS.    Cushion  tyres. 

6515    A.  V.  SPRATLEY.    Pneumatic  and  solid  tyres. 

6525    E.  H.  SEDDON.    Pneumatic  tyres. 

6560    E.  MOODY.    Furnaces  for  heating  metal  tyres. 

6612    W.  H.  LAMBERT.    Pneumatic  tyres. 

6641  A.  E.  VINCENT.  Manufacturing  pneumatic  wheel 
tyres.  [Date  applied  for  under  Patents  Act,  1901, 
12th  April,  1904,  being  date  of  application  in 
France.]* 

6678    H.  J.  DREW.    Pneumatic  tyres. 
6858    J.  T.  McGIEHAN.    Rubber  tyres. 


Vehicles,   Wheels,  etc. 

6104    S.  W.  ALLEY  and  D.  H.  SIMPSON.    Steering  wheels 

of  motor  vehicles. 
6428    S.  J.  DAVIES.    Preventing  side  slips. 
6444    L.    MAXWELL,    jun.       Speed    indicator    for  motor 

vehicles. 

6481    B.  T.  THOMSON.    Springs  for  deadening  vibrat:on  in 
motor  cars. 

6484  M.  KENNEDY.    Signalling  device  for  indicating  altera- 

tion in  speed  of  self-propelled  vehicles. 

6485  J.  LEWIS  THIERSEN.    Preventing  side  slip  or  skid- 

ding.* 

6507    C.  TAYLOR.      Manufacture  of  stitched,  polishing,  or 
cutting  wheals. 

6522    J.  A.  MORRIS  and  W.  H.  BUNCH.    Brakes  for  motor 
vehicles. 

6592  F.  W.  G.  BRUNN.  Fare  indicating  apparatus  for  cabs. 
6608    J.  S.  GOOD.    Wagons  and  trucks. 

6631    C.  J.  TREVITT,  A.  W.  TREVITT,  and  C.  LEE.  Pre- 
venting skidding. 
6636    J.  C.  BART.    Non-skidding  device. 
6639    B.   B.  HILL.    Road  wheels. 

6654    DEIGHTON'S  PATENT  FLUE  TUBE  CO.  LTD.  and 

W.  G.  LEWIN.    Tipping  wagons. 
6656    H.  G.  COOMBER.    Apparatus  to  aid  horses  in  starting. 
6676    J.  L.  DIDIER.    Change  speed  gear. 
6748    T.     CLARKSON.       Steering    gear    for  self-propelled 

vehicles. 

6793    D.  WOOD.    Water  spray  for  road  rollers. 

795    J.  M.  PORTER.    Tilting  carts. 
6881    E.  H.  HILL  and  E.  F.  COUPE.    Anti-skidding  device. 
6908    W.  CONOLLY  and  W.  SMITH.    Trolley  carts. 


Wearing  Apparel. 

6479    A.  ELSON.    Hair  pins. 

6497    J.  H.  JOHNSON.      Safety  purse  and  chatelaine  sus- 
pender. 

6524    J.  E.  PERRY.    Hat  toque  and  bonnet  shapes. 

6586    E.  L.  BERRY,  F.  HARRISON,  and  H.  W.  WILSON. 

Displaying  furs  and  other  articles. 
6646    T.  M.  LILLEY.    Spreading  devices  for  neck  bands. 
6664    A.  LACKS.    Manufacture  of  feather  boas. 
733    H.  HUGEMANN.    Neck  tie  binder. 
6764    J.  C.  SCHOFIELD.    Heel  pads.* 
6862    J.  RICH  ARD.  Collars. 
6854    C.  W.  T.  DAVIES.    Neck  ties. 
6885    L.  J.  LINNETT.    Skirt  and  blouse  grip. 
6893    BROWN,    TRANT,   &   CO.    LTD.   and   T.  BROWN. 

Flannel  collars. 
6914    J.  M.  DAWSON.    Side  ornament  for  ladies'  belts. 


Miscellaneous. 

6403    E.  EATON.    Filling  and  weighing  tabic  for  jams  and 
jellies. 

6409    A.  FRESHMAN.    Outdoor  dry  seat, 
6U7    J.  LEVET.    Aerial  roof. 


6406  G.  KNIGHT.  Machines  for  cutting  stock  for  the 
ornamentation  thereof.  [Date  applied  for  under 
Patents  Act,  1901,  April  26th.  1904,  being  date  of 
application  in  U.S.A.).* 

6418    A.   B.  HABOCK.    Instruments  for  water  gauging 

6425    W.  P.  WARREN.    Frames  tor  stage  scenery. 

6427  J.  W.  GILL.  Construction  of  folding  trays 'made  from 
cardboard. 

6430-  J.  CAMFORT.    Self-locking  grip  lock  or  slop  bar 
6431    W.  FERGUSON.    Model  makers'  machine 
16438    F.  KNOWLES.    Cartage  of  frozen  meat. 

6442  G.  PULLEN.  Lifts. 

6443  E.  C.  WOOD.    Overhead  watering  can. 

6447  J.  W-.  NEUER.  Guide  fixings  and  brakes  for  handlifts. 
6450    H.    BIRKBECK   (F.   Wesel,    U.S.A.).       Drilling  and 

nailing  machines.* 
6457    G.  FRANKEL.    Manufacture  of  malt  food. 
6478    H.   A.  MAYOR    and    MAVOR    &    COULSON  LTD. 

Supplying  air  to   and  exhausting  gases  from  blast 

furnaces. 

6486    C.  LANG.    Apparatus  for  delivering  soap  powder.* 
6488    W.  H.  CARPENTER.    Ready  reckoner. 

6490  S.  H.  TERRY  and  HAYWARD  BROS.  &  ECKSTEIN 

LTD.    Water  level  indicators  for  deep  wells. 

6491  SANTER  HARLE  and  CIE.    Recovery  of  energy  from 

Lot  liquids.  [Date  applied  for  under  Patents  Act, 
1901,  April  12th,  1904,  being  date  of  application  in 
France.]* 

6492  P.  B.  CAW,  F.  J.  JELLY,  and  J.  J.  GAZZARD.  Horse 

shoes.* 

6509    L.  LESLIE  and  R.  PRINGLE.    Iron  feet. 

6513    H.   C.  BRAUN.    Pipe  shields. 

6516    J.  BELL.    Frames  for  theatrical  scenery. 

6527    J.  LEAT.    Opening  and  closing  steps. 

6523    A.  SMITH.    Raising  water  by  air  pressure. 

6531    J.  C.  SELLARS.    Conducting  air  or  other  gases. 

6534    B\.  HUNT.    Separation  of  liquids  from  solids.* 

6539    C.  SCHROEDER.    Receptacle  closure* 

6543    A.  BREHM.    Pen  with  a  spiral  wire. 

6546    S.  H.  H.  B.ARRATT  and  UNITED  ASBESTOS  CO. 

LTD.  Covering  and  linings  for  lessening  conduc- 
tion of  heat.* 

6549    W.  G.  WHITE.    Preventing  fouling  of  casks. 

6553  J.    B.    WOODGETT    and    A.   WOLSEY.  Fogging 

apparatus. 

6554  J.  THOMSON.    Holdfast  for  mailcarts. 

6556  J.  HUTCHINGS.  Washing  and  concentrating  metal- 
liferous, diamondiferous  and  other  deposits  from  ore. 

6562  H.  MITCHELL.    Horse-clipping  appliances.* 

6563  G.  WILTON.    Treatment  of  gases  from  coal. 
6565    M.  KUHNER.    Chair  and  life  preserver. 
6574    C.  P.  SCHULZ.    Reservoir  pens. 

6576    A.  C.  ARGYLES.    Advertising  sign  board. 
6589    T.  GILLER.    Method  of  pack  walling.* 
6600    J.  A.  DAWES.    Tether  for  horses. 

6602  H.    S.   LECHENDORFF.       Mats    for    placing  under 

plates.* 

6603  E.  LYDEN.  Sanding  or  polishing  machines.* 
6613  A.  E.  WILSON.  Fire-extinguishing  medium.* 
6625    R.  M.  HALL.    Covering  for  seats. 

6627    S.   WALKER.    Firing  kilns. 

6629  H.  WALKER,  J.  WALKER,  and  H.  CARVER.  Cover- 
ing or  coating  rollers  with  films. 

6632  J.  SHANKS.    Calorifiers  or  steam  heaters. 
6644    F.  J.  JACOBS.    Advertisement  placards. 
6647    C.  E.  HOUGHTON.    Storing  coins. 

6655    O.  DEHNE.    Manure   strewing  machine.* 

6633  A.  SUESS.    Transporting  apparatus.* 

6673  A.  P.  CRABB.  Manufacture  of  metal  receptacles  for 
holding  liquids. 

6677    J.    Y.    JOHNSON    (The    Dodge    Coal    Storage  Co.. 

U.S.A.).    Handling  coal.* 
6692    A.  E.  WILLIAMS.    Hydrostatic  weighing  apparatus.* 

6696  W.  PICKERING.    Cinder  slide. 

6697  E.  B.  KILLEN.  Locking  compressed  air  in  air  tubes. 
6699    A.  H.  GITTINGS.    Manufacture  of  precious  stones. 

6703  M.  DRAPKIN.    Mouthpieces  for  cigarettes. 

6704  O.  GROSS.    Spraying  or  applying  paint. 

6710  J.  M.  ILWRAITH  &  CO.  LTD.  and  W.  G.  PETERS. 

Tent. 

6711  H.  E.  MOUL.  Speed  indicator. 
6715    W.  GOFF.    Atmospheric  motor. 

6719  J.  McNICOL.    Production  of  refined  saccharine. 

6720  B.  S.  GLEDHILL.    Charging  fountain  pens. 

6724  J.  D.  FORD  and  J.  G.  KIMMOND.  Wrappers  or  bags 
for  dead  meat. 

6730  J.  C.  VOSS  and  E.  STERN.      Producing  heat  ami 

ignition  by  catalytic  action.* 

6731  M.  BECKERT.    Paint  brushes.* 

6737  J.  EVANS.    Manufacture  of  cigarettes.* 

6738  E.   A.  LYNCH.    Securing  drawing  paper  to  drawing 

boards. 
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6741  G.  S.  McCAMPBELL.  Mouthpieces  tor  pipes. 
6751    L.  LEDEREE.  Varnishes. 


6753 

67  62 

6769 
6774 
6778 
6780 
6781 


6782 
6783 


6785 

6791 

6794 
6797 
6803 
6804 

6807 
6808 
6812 
6816 
6818 
6823 

6824 

6827 

6828 
6829 
6830 
6834 
6835 
6842 
6346 


6850 
6852 
6856 
6863 

6866 

6869 
6888 
6889 

6892 

6896 
6900 
6912 
6916 
6917 
6918 
6924 
6925 
6926 
6929 
6931 

6936 
6945 


A.  DARCH  and  T.  MARRIOTT.  Manufacturing  arti- 
ficial fuel. 

A.  FORSHEPIEPE  and  C.  SCHAFER.  Drying 
apparatus.* 

H.  ROX.    Enclosing  chocolate  in  wrappers. 

A.  G-RICE.    Apparatus  for  measuring  seeds. 

H.  G.  GABL.    Clinker  slices. 

J.  >W.  LEADBEATER.    Artificial  fuel. 

J.  E.  HANSCOTTE.  Obtaining  adhesion  for  traction 
on  steep  inclines.  [Date  applied  for  under  Patents 
Act,  1901,  March  31st,  1904,  being  date  of  applica- 
tion in  France.]* 

F.  KAEHL.    Centrifugal  apparatus.* 

SOCIETE  DESMARAIS,  G.  MORANE,  and  M.  J.  A. 
DENIS.  Means  for  filtering  and  drawing  collo- 
dious  and  cellulose  solutions.  [Date  applied  for 
under  Patents  Act,  1901,  April  26th,  1904,  being 
date  of  application  in  France.]* 

J.  G.  LORRAIN  (W.  Hasskel,  Denmark).  Water 
softening  and  purifying  apparatus.* 

E.  E.  HIGGINS  and  J.  W.  LANSING.  Releasing 
horses  and  leading  them  from  a  stable.* 

H.  P.  BELL.    Manufacture  of  gas. 

J.  BOTTOMLEY.    Preventing  the  waste  of  beer.* 

W.  TATTERSALL.    Centrifugal  fans. 

J.  RICHARD.  Metallic  bars  for  indicating  tempera- 
ture in  kilns. 

A.  S.  KING.    Cutting  boards  for  box  making. 

H.  A.  DUDGEON.    Workholders  for  grinding  machines. 

W.  C.  WILSON.    Greasing  the  axles  of  colliery  tubes. 

J.  CARL.  Radiomite. 

J.  E.  L.  GILBERT.    Triplicating  pcu. 

H.  L.  GALLOWAY.  Indicating  variation  of  tempera- 
ture in  refrigerating  chambers. 

W.  McKELLAR  and  J.  WILLOX.  Propelling  and 
steering  air  ships. 

A.  E.  NARLIAN.  Separating  the  shades  of  powdered 
material. 

E.  E.  JOHNSON.    Flue  cleaner* 
E.  HAMBRECHT.  Motors* 
A.  SCHONE.    Jet  pipes  * 

T.  B.  READER.    Insulation  cutting  contact  clip. 

J.  MOORES.    Manufacturing  transparent  ice.* 

H.  RICHARDSON.    Grab  dredgers. 

W.  KENNEDY,  H.  D.  CARTER,  S.  S.  GALSWORTHY, 

and    C.   T.    McKINLAY.      Elevators    for  motor 

vehicles.* 

V.  DEFAY.    Treating  liquids  with  gases. 

E.  BONIS.    Vacuum  brush* 

F.  W.  G.  BRTJHN.    Fare  indicators.* 

W.  F.  HILKIER.  Thermostatic  apparatus  for  actuat- 
ing fire  alarms. 

J.  B.  BIRNBAUM  and  F.  G.  BELL.  Emergency 
signalling  devices.* 

F.  FANTA.    Production  of  vacuum. 

E.  BETHEL.    Liquid  measuring  appliance. 

A.  L.  FORSTER  and  R.  A.  MORTON.  Valves  and 
hydrants. 

J.  D.  LOWE  and  T.  D.  DEMPSTER.  Match-delivery 
machines. 

H.  HOLMES  TARN.    Trap  nests  for  fowls. 

W.  TAYLOR.    Gauges   for  screws. 

J.  A.  MORLEY.    Plant  protectors. 

E.  BROWN.    Automatic  still. 

\Y.  H.  TONKS.    Emergency  exit  fastenings. 

T.  C.  JARVIS.    Self-filling  fountain  pens. 

B.  PORDES.  Lighter  for  pipes. 
B.  PORDES.    Lighter  for  pipes. 

E.  CLAVIES.    Manufacture  of  paper  threads. 
M.  A.  LIBBEY.    Detonating  fire  alarms* 
H.  E.  NEWTON  (F.   J.  Folding,   U.S.A.).  Roasting 
furnaces.* 

P.  C.  D.  CASTLE.    Adhesive  agent.* 
H.  H.  LAKE  (The  St.  Louis  Car  Co.,  U.S.A.).  Route 
indicators  for  tramcars. 


Signs  op  the  Times. — The  Beckenham  District  Council  have 
now  decided  to  abandon  the  scheme  for  the  construction  of 
electric  tramways,  for  which  a  bill  was  promoted  and  passed 
in  Parliament,  in  favour  of  motor  omnibuses.  This  change  has 
caused  some  indignation  amongst  the  ratepayers.  Recently 
there  was  a  Council  meeting,  and  a  section  of  ratepayers  who 
are  in  favour  of  tramways  assembled  in  large  numbers  outside 
the  offices.  A  deputation  which  was  formed  to  wait  upon  the 
Council  was  admitted,  and  their  case  was  stated.  The  adherents, 
however,  of  the  tramway  liave  been  outvoted  by  a  large 
majority. 


PRODUCER  GAS-DRIVEN   PLANT  v.  STEAM- 
DRIVEN  PLANT. 

At  a  meeting  of  the  Leeds  Association  of  Engineers,  held 
March  30th,  a  lecture  was  delivered  by  Mr.  F.  G.  Heseldin  on 
"  Producer  Gas-driven  Plant  v.  Steam-driven  Plant. 

Referring  to  a  recent  case  in  which  steam  had  been  super- 
seded by  producer  gas,  he  stated  that  the  coal  consumption  had 
been  reduced  from  19  tons  per  week  at  13s.  6d.  a  ton  to  4^  tous 
at  20s.,  notwithstanding  that  the  output  of  the  works  had 
increased  23  per  cent.  For  producer  gas  engines  an  ample 
margin  of  power  should  be  allowed  (at  least  50  to  60  per  cent 
above  the  maximum  normal  load)  to  allow  for  difference  iu 
quality  of  gas  due  to  bad  firing,  etc.  The  revolutions  per 
minute  of  a  25  to  30  brake  horse  power  engine  of  18  in.  stroke 
should  not  exceed  190,  and  of  an  80  brake  horse  power  engine 
of  20  in.  stroke  180;  but  if  24  in.  stroke  160.  Magneto-electric 
ignition  should  be  adopted  in  preference  to  tube  ignition  with 
its  timing  valve,  being  far  more  reliable  and  easier  to  adjust. 
The  exhaust  valves  for  engines  of  75  brake  horse  power  and 
upwards  should  be  water-jacketed,  i.e.,  the  valve  and  its  spindle 
should  be  hollow,  and  water  should  circulate  through  it.  A 
water  spray  pipe  was  an  apology,  as  its  action  was  local,  and 
owing  to  the  small  size  of  the  spray  it  frequently  closed,  causing 
the  engine  to  stop.  For  engines  of  20  brake  horse  power  and 
upwards  an  outer  bearing  should  be  used,  but  it  should  be 
easily  adjustable  and  in  line  with  the  engine  bearings.  With 
an  outer  bearing  the  engine  should  be  splayed  out  to  reduce  the 
horizontal  movement.  A  starter  should  be  used  which  would 
not  explode  the  mixture,  except  when  the  engine  is  in  motion 
and  off  the  dead  centre.  For  increased  efficiency  a  very  diluted 
mixture  of  power  gas  should  be  used,  with  a  correspondingly 
increased  compression.  It  was  most  unwise  to  entertain  the 
offer  of  the  maximum  horse  power  per  ton  weight,  which  some 
firms  were  making  to  capture  the  market.  There  could  be  no 
question  that  engines  using  producer  gas  would  rapidly  come 
into  vogue  for  maiu  driving.  A  good  gas  engine  would  give 
a  thermal  efficiency  of  30  to  33  per  cent,  whilst  the  best  steam 
engines  had  not  exceeded  23  per  cent.  Another  advantage 
was  that  the  power  could  easily  be  distributed  in  mains  from 
the  producer  to  separate  engines,  thus  dispensing  with  line 
shafts.  With  regard  to  the  future,  Mr.  Heseldin  anticipated 
that  the  problem  would  be  solved  in  one  of  two  directions — first, 
by  corporate  bodies  supplying  power  gas  at  a  cheap  rate.  As 
an  instance,  the  South  Staffordshire  Moud  Gas  Company  had 
just  completed  at  Dudley  Port  the  first  of  four  units,  each 
capable  of  producing  1,000,000  cubic  feet  per  hour.  The  price 
paid  by  consumers  would  be  3d.  per  1,000  cubic  feet,  and  the 
ammonia  sulphate  recovered  about  three-fourths  the  cost  of 
the  slack.  The  other  direction  in  which  a  solution  might  bo 
expected  was  the  invention  of  a  simple  medium-sized  producer, 
not  working,  at  at  present,  with  anthracite  coal,  but  with 
common  slack,  from  which  all  the  tar  could  be  eliminated  not 
necessarily  as  a  by  product.  That  such  a  producer  would  be 
forthcoming  there  could  be  little  doubt,  with  the  result  that 
an  impetus  would  be  given  to  main  driving  by  gas  such  as  few 
realised. 

In  the  course  of  an  interesting  discussion,  Mr.  Geo.  W. 
Blackburn  said  that  if  the  city  were  supplied  with  power  gas 
practically  all  our  electric  motors  would  be  thrown  out  of 
work.  Mr.  Geo.  Moore  estimated  that  the  saving  in  cost  over 
steam  would  be  quite  one  half. 

A  vote  of  thanks  was  accorded  to  Mr.  Heseldin,  on  the  motion 
of  the  president,  Mr.  G.  R.  Goldsack. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  March  30tb, 
1905  :— 

A  bekdeen. — Second  class  :  R.  D.  Anderson,  A.  Melville,  J.  R.  Inglis. 

Greenock. — First  class  :  R.  L.  Foreman.  Second  class  :  R.  Duncan^ 
H.  Henry,  W.  L.  MacKay,  T.  Cormack. 

Hull. — Second  class:  T.  H.  Woodhouse,  J.  Shepherd. 

Liverpool.— First  class  :  D.  J.  Harris,  T.  McCullagh,  J.  H.  Williams, 
J.  Lawson.  Second  class  :  H.  Southworth,  J.  Grierson,  A.  C.  Hughes, 
J.  Thornton,  H.  C.  Laird. 

London.— First  class:  J.  Gardiner,  W.  G.  Phelj  s,  T.  J.  Morgan,  J- 
E.  Spurgeon.  Second  class:  R.  A.  Mayor,  C.  Mc.  G.  Keenan,  A.  J- 
Grimmett. 

North  Shields.— First  class :  J.  W.  Fisher.  Second  class :  R. 
Dunsmore,  J.  R.  Kane. 

Sunderland.—  First  class  :  F.  Burgess,  E.  A.  Robinson,  J.  E. 
Bladen.  T.  B.  Thurlbeck,  W.  Hunter.  Second  class:  W.  Brown,  H. 
Keith,  W.  J.  Lower,  C.  L.  Stokoe,  H.  Telford. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  follouing  Accepted  Apptlications  for  Patents  are  open  to  Opposition  up  to  May  1st,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specific  it  ion  herein  referred  to,  or  of  any  ofher  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


7921 


'954 


1904. 

DAVIES  (Cliainock).   Menus  for  Lubricating  tile  spindles 

of  self-acting  mules. 
NEWTON   (Farbeufabriken  vorrii.  Friedrieh  Bayer  & 
Co.).    Manufacture  and  production  of  a  new  phar- 
maceutical product. 
8004    DAHL.    Speed  indicators. 

A  circular  revolving  and  balanced  armature  is  successively 
attracted  by  electro  magnets.  This  armature  is  connected 
with  a  rotating  signal  disc  having  different  visible  sialic, 
such  as  colours,  which  are  successively  exhibited  at  a  window 
in  the  casing  of  the  apparatus,  the  signal  remaining  at  the 
window  as  long  as  the  speed  lies  between  the  two  definite 
limits. 


8077 


THOMPSON, 
the  like.  . 


Trolley  heads  of  electric  tramears  &isA 


Below  the  trolley  head  is  situated  a  chamber  which  is 
tilled    with    semi-solid    lubricant,    the    lubricant  being 


forced  up  by  means  of  a  spring  piston  which  p:  esses  the 
lubricant  into  a  tube  which  delivers  it  on  to  a  small  wheel 
which  runs  in  contact  with  the  pulley. 

8192    SHANKS.    Water  supply  taps  or  valves. 

The  valve  is  kept  on  to  its  seat  by  the  pressure  water,  but 
during  the  act  of  closing  the  water  presses  on  the  cup 


leather,  preventing  the  pressure  water  and  the  spring 
closing  the  valve  to  quickly. 


8041  MIKOLAJCZAK.  Process  of  manufacturing  di-nitro- 
glycerine  and  di-nitro-glycerine  explosives  and 
powders. 

LUSON.  Self-adjusting  set  screw  for  holding  glass 
globes  and  shades  for  incandescent  gas  and  other 
lamps. 

HALL.    Soldering  irons. 

READ.  Petroleum  burners  for  lamps  and  other  pur- 
poses. 

BEDFORD.    Piston  rod  and  the  like  packings. 

Relates  to  improvement  in  Patent  No.  22239,  1900.  The 
parts  of  the  divided    spherical    element    arc    disposed  to 


8043 


8048 
8201 

8250 


closely  containing  packing  rings  adapted  to  be  maintained 
in  close  contact  by  the  pressure  of  springs;  springs  are  also 
provided  to  exert  pressure  in  the  lhre  of  the  piston  rod. 

8348    HILLYARD.     Expansion   plug   for    stopping  drains, 
tubes,  and  openings. 
SEWELL  and  DAVENPORT,  VERNON,  &  CO.  LTD. 

A  trap  to  catch  beetles. 
BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Alternating  electric  current  motors. 

A  repulsion  motor  is  provided  with  a  field  winding  com- 
prising a  plurality  of  sections,  means  being  provided  for 


8351 


8401 


changing  the  connections  of  the  sections  so  as  to  produce 
a  sharing  of  the  field  magnetisation,  means  being  provided 
for  connecting  the  connections  in  series  or  parallel. 

S177    REES.    Incandescent  electric  lamp  holders. 

8489    MARSTON,    HOUGH,   and   PINSON.    Driving,  free 

wheeling,  and  braking  mechanism  for  velocipedes  and 

the  like. 

8491    BARNES  &  BRENKENHOFF.    Lock-nut  devices. 
8533    DRAPER.    Implement  for  earthing  up  the  soil  into 
mounds  between  growing  crops. 

8543  ABEL  (Act.-Ges.  fur  Anilin  Fabrikation).  Manufacture 

of  derivatives  of  barbituric  acid. 

8544  CROSS.  -  Manufacture  of  a  crystalline  sugar  from  a  form 

of  cellulose. 
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(404    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Alternating  electric  current  motors. 
Each  phase  of  motor  acts  as  a  repulsion-induction  motor, 
and  by  disposing  the  brushes  so  that  the  torque  due  to  a 
repulsion-induction  effect  is  in  the  same  direction  as  the 


torque  due  to  the  rotating  field  a  very  high   torque  is 
obtained.    The  motor  is  controlled  by  varying  the  voltage 
impressed  upon  the  primary  member  by  switches  A. 
S417    GUINDON.    Rotary  engines. 

The  inner  surface  of  the  cylinder  is  composed  of  a  6eries 
of  rollers  circumferentially  arranged,  while  the  eccentrically 


CXH/IUST 


INLtl 


mounted  rotatable  piston  is  provided  with 
to  engage  the  rollers. 
8566    ALLEY.    Vertical  steam  boilers. 

As  used  in  connection  with  motor  wagons 


shoes  adapteG 


provided  with  a  central  stoking  tube, 


the  boiler  is 
and  a  series  of  trans- 


SOT  522 

'una  snn. 


verse  water  tubes  so  arranged  that  a  clear  central  space  La 
always  left.  A  superheating  tube  may  be  spirally  coiled 
around  the  stoking  tube. 


3686    DELAFON.    Primary  galvanic  battery. 
8780    BRAYSHAY.  Centring  and  gripping  cylindrical  objects 
for  machinery,  and  especially  for  boring  and  facing. 

The  base  plate  A  slides  on  the  machine  bed  and  carries 
a  right  and  left-lianded  screwed  spindle,  which  carries  two 


blocks  B,  which  have  mounted  on  standards,  two  right- 
angled  jaws;  these  are  normally  kept  in  the  dotted  position 
by  the  springs  C,  but  are  depressed  and  screwed  together 
whoa  the  work  is  mounted  between  them. 

8781  CHORLTON  &.  SMETHURST.  Adjustable  corner  con- 
nection for  securing  the  side  rails  or  tubes,  or  bed 
frames,  to  the  head  and  foot  ends  of  metallic  or 
wooden  bedsteads. 

8812    WILDERMAN.    Stuffing  boxes  and  the  like. 

One  or  more  valve-like  bodies  are  slidably  mounted  in  a 
fluid-tight  manner  on  the  rod  to  be  packed,  which  adapted 
as  the  rod  passes  to  an  fro,  to  alternately  close  the  access 
of  the  lubricating  or  cooling  fluid  to  the  interior  of  the 
vessel,  and  to  stop  or  divert  the  flow  of  such  fluid  through 
the  stuffing  box. 

8835    ALBERT  EADIE  CHAIN  CO.  LTD.,  and  BASSETT. 

Handle  bar  lugs  for  cycles  and  the  manufacture  of 
the  same. 

8883a    JUSTICE  (Peck).    Method  of  measuring  heat  in  hot 
water    heating   systems.    [Date   applied  for  under 
Patents  Rule  9,  April  18th,  1904. J 
WHITEHEAD.  Neckties. 
BIDMEAD.  Chairs. 
WHITTAKER.  Gloves. 

HALL.  Catches  for  the  doors  of  cabinets  and  the  like. 
CALLIN.       Combined    screwed    and    hinged  plug, 

especially  applicable  to  ships'  deck  plugs. 
EARL.    Corn  cures  or  solvents  and  means  for  applying 

the  same. 
DON.    Rotary  kilns. 

DELAFON.    Manufacture  of   positive   electrodes  for 

galvanic  batteries. 
ROBERTS  &   EEYMER.    Manufacture  of  composite 
boarding. 

DAWSON.    Anti-slipping  attachments  for  boots  and 
slices 

WILSON    and    EDMUND    HEUER    &    CO.  LTD. 
Method  of  and  means  for  escertaining  the  counts  of 
yarn  in  a  woven  fabric. 
BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Dynamo  electric  machines. 


8915 
8925 
8939 
8951 

8972 

8978 
8984 

9006 

9007 

9052 

9117 


Mounted  on  the  armature  shaft,  between  the  two  end 
plates  A,  is  a  fan,  which  generates  an  air  current  drawn 
in  at  the  hole  B  and  at  the  lower  portion  of  the  casings, 
thus  keeping  the  machine  at  a  low  temperature. 
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9057    BRATBY    &     HINCHLIFFE    LTD.,    and  LANG. 

Apparatus  for  bottling  beer,  stout,  and  other  aerated 
liquids  "under  pressure, 
OATEiS.    Flushing  cisterns. 
COWAN.    Foot  lor  artificial  liml.s. 
WATTE  and  WATTE  &  SAYILLE  LTD.    Certain  print- 
ing machines. 
MONRO.    Tackle  block. 

TOONE,  TOONE,  &  GORDON.    Manufacture  of  paste- 
board pattern  cards  for  jacquards  or  the  like. 
UNWIN.    Toy  or  puzzle. 
FERROUSSAT.    Rainproof  garment. 
EDWARDS.    Shaving  brushes. 

HENDERSON.    Processes  for  the  .construction  of  relief 

maps  and  similar  models. 
BAKER.    Apparatus  for  softening  and  purifying  water. 
MEIKLEJOHN.    Sliding  and  folding  doors,  partitions, 

or  gateways. 
BRAIME  &  BRAIME.    Vapour  lamps. 
STILL  &  ADAMSON.    Steam  heating  systems. 

When  the  pressure  in  the  radiator  of  railway  carriage 
heater  gets  excessive,  the  steam  lifts  the  weighted  valve 
A  and  admits  steam  to  the  capsule  B;  this  expands  and 


9066 
9079 
9081 

9084 
9093 

1)104 
9113 
9119 
9128 

9134 
9162 

9172 
9209 


through  the  medium  of  the  smaller  diaphragm,  cuts  off 
the  supply  valve  C.  When  the  valve  A  assumes  its  normal 
position,  steam  is  again  admitted. 

9240   TATTERSALL.    Centrifugal  fans. 

A  boss  is  secured  to  the  fan  shaft,  having  four  radial 
arms;  at  right  angles  to  these  arms  fan  blades  B  are  fixed, 


'92L6jou. 


and  an  annular  stay  C  is  attached  to  their  outer  ends; 
the  intermediate  light  blades  are  secured  by  radial  slots 
in  a  central  stay  A. 


9180 


Stops   or  diaphragms  lor  process   and  like 


9189 
9192 
9195 

9233 

9265 
9282 
9286 

9292 


ills  and 


SMITH, 
lenses. 

BENNETT.    Lanterns  for  use  in  gas  lighting. 
PARKES.    Shop  fittings  for  displaying  goods. 
BICKLEY.       Construction    of    fireproof  wal 

partitions  of  buildings. 
REDDAWAY.    Pneumatic  tyres  for  motor  cars,  motor. 

and  other  cycles,  and  similar  road  vehicles. 
TAUL.    Preparation  of  lime  water  and  milk  of  lime. 
BRADFORD.    Finger  guards  for  ironing  machines. 
APOSTOLOFF.    Gun-carriages  and  other  vehicles  pro- 
pelled by  horses  or  other  draught  animals. 
PATENT  VICTORIA  STONE  PAVING  CO.  LTD.  and 
LAWS.    Moulds  for  the  manufacture  of  paving  slabs. 

The  ledges  forming  the  sides  of  the  mould  are  partially 
fixed  to  the  bottom  and  partially  removable.  The  removable 
are  firmly  fixed  together  so  as  to  move  in  one  piece, 
and  when  out  of  position  facilitate  the  removal  of  the  slab. 

9319  TOBIN  &,  POPE.  Horns  for  phonographs,  gramophones, 
and  like  sound-reproducing  instruments  or  "  talking  " 
machines. 

BURLEY  &  G1LMORE.    Antivibration  fittings  for  use 

in  connection   with  incandescent  gas  burners. 
BAINBRIDGE  &  METCALF.    Sanitary  appliances  for 

uSe  in  connection  with  closets. 
TIMINGS.    Machines  for  stropping  razors,  knives,  and 
the  like. 

CRABTREE.    Children's  mail  carts,  perambulators,  and 

other  like  vehicles. 
LAN  A  WAY.    Brick-cutting  apparatus. 
GRANT.    Card  indexes. 

HILLS,   URQCHART,   &   HONEY.    Armatures  for 
dynamo  electric-  machinery. 

To  prevent  the  chairing  of  the  insulating  material  on  the 
irmature  windings  of  motors   used   in    forced  draught 


V7? 


9328 

9331 

9342 

9345 

9350 
9358 
9372 


apparatus  of  boilers,  the  ordinary  slots  in  the  cores  are 
internally  lined  with  a  layer  of  mioonite  as  at  A,  the  bare 
wire  being  coiled  in  the  lined  slots  in  the  usual  way. 
9373    HILLS,    URQUHART,    &    HONEY.    Brushes  for 
dynamo-electric  machinery. 
The  caibon  brush  holder  is  detachably  secured  to  the 
spindle  C  by  means  of  a  grooved  lug  A,  which  is  adapted  to 


^TTTunTTT7777- 


be  attached  to  the  carrying  spindle  by  the  wing  nut  and  plate 
shown,  and  pressure  is  applied  by  the  spring  actuated  curved 
arm  B,  which  also  acts  as  a  catch  for  holding  the  brushes 
out  of  contact. 
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9359    GOEDECKE.     Apparatus    for    utilising  water-wave 
power. 

9374    STEPHENS.    Apparatus  tor  allaying  dust  in  connection 
with  rock-drilling  machinery. 

A  spraying  device  is  attached  to  the  air  tap  of  a  rock 
drill  25royided  with  an  adjustable  nozzle  to  regulate  the 
quantity  of  water  sprayed.  The  water  supply  is  preferably 
arranged  in  conjunction  with  the  cock  which  controls  the 
supply  of  air,  so  when  the  drill  is  started  the  supply  of  water 
will  commence,  and  vice  versa. 

9381    MAKCKMANN.    Construction  of  hre  bridges  for  fur- 
naces. 

9389    GILBERT.    Check  or  ticket  books  and  the  like. 

9404    BONE.    Method  of  making  horse  shoes. 

9456    ABEL  (Act. -Gee  fur  Aniliu  f'aluikation).  Manufacture 

of  n£w  cyanine  dyestuffs. 
9475    WHYTE.    Tea  pots,  coffee  pots,  and  such  like  vessels. 
9526    GRUEBER.    Perpetual  calendar-. 
9565    RAWORTH.    Electric  tramway  or  railway  vehicle-. 

The  car  is  divided  into  three  compartments  and  is  provided 
with  doors  A  at  both  sides,  the  doors  nearest  the  pavement 


ffia  1 — 
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only  being  open.  Girders  and  cantilevers  B  are  provided 
running  along  underneath  the  seats  in  order  to  give  the 
requisite  strength  to  withstand  deflection. 

9605    PATTERSON.    Combined  buffer  and  coupling  for  rail- 
way wagons. 


A  hook  is  pivotally  carried  on  a  buffer  stem  carried  by  one 
wagon,  said  hook  engaging  automatically  with  a  claw  or 
socket  provided  in  the  buffer  of  the  opposing  wagon. 

9670    HOWORTH  (Akt.-Ges.  vorm.  P.  Martini  &  Co.).  In- 
sertion pieces  for  book-sewing  machines. 
LAMBERT.    Gas  burner  for  heating  and  cooking  pur- 
poses. 

LEE.    Belting  for  driving  purposes. 

A  backing  of  hard  and  comparatively  non-stretchable 
leather,  such  as  buffalo  leather,  is  attached  to  a  softer  raw 
hide  forming  the  driving  face  of  the  belt. 

9971    WILLIAMS.    Air-tight  doors. 

LAYLAND.    Manufacture  of  coke,  stone,  agricultural, 

and  road  forks,  rakes,  and  the  like. 
WADE.    Brake  for  carts,   wagons,  and  similar  road 

vehicles. 
ANDREWS.    Vehicle  wheels. 
CHIVERS.  Bookbinding. 

NUNN.    Method  of  and  means  for  fixing  rubber  tyres 

to  rims  or  wheels. 
TRIEMER.    Method  of  manufacturing  spangles. 
ANDERSON  &  INVERARITY.    Manufacture  or  treat- 
ment of  printed  yarns  for  use  in  making  tapestry, 
tapestry  velvet  carpets,  table  covers,  and  similar 
printed  fabrics,  and  apparatus  employed  in  the  said 
manufacture  or  treatment. 
BARTON.    Fireproof  flooring. 

KLINGER.    Process  of  grinding  contours  and  facets 
and  apparatus  therefor. 


9724 


9937 


10101 

10258 

1U293 
10439 
10442 

10690 
10767 


10808 
10886 


11262 


U268 


TARDIAU.    Method  for  the  transmission  of  sound 
long  distances  and  telephonic  apparatus  therefor. 
SCHWEICTI.    Gas  producers. 


to 


11268/ou 


In  gas  producers  of  the  double  blast  type,  one  of  the 
walls  is  inclined  as  shown,  so  that  a  space,  in  communication 
with  the  gas  exit,  is  left  which  is  free  fiorn  fuel. 


11777 


Electrical  tumbler  and  like 


11852 
12902 
13169 
13799 
14165 


LAWTON  &  WHATSON. 

switches. 
PRENZEL.    Grinding  mills. 
CRAM.    Typewriting  and  adding  mechanism. 
LEA.    Eleetric  light  fittings. 
SANHEY.    Pneumatic  tyre  covers. 
BRONS  &  TIMMER.    Oil  and  like  engines. 
Air  is  compressed  on  the  upstroke  of  the  piston  and  a 
certain  quantity  of  combustible  is  admitted  to  the  interior 
of  a  sprayer  A.    Part  of  the  combustible  escapes  into  the 


cylinder,  and  owing  to  the  heat  generated  by  compression 
a  slight  explosion  takes  place.  This  is  not  strong  enough 
to  stop  the  incoming  piston,  but  drives  the  remainder  of 
the  combustible  into  the  cylinder. 

14260  ALVARO  JOAQUIM  DE  OLIVEIRA  &  HIPPOLYTO 
HERMES  DE  VASCONCELLOS.  Coffee  products  in 
the  forms  of  soluble  powder  and  tablets  of  coffee  either 
alone  or  with  milk. 

14884    PHILLIPS.    Spring  wheels   for  vehicles. 

15272  HOLE  &  ROUCHON.  Folding  post  card  for  pictures 
and  correspondence. 

15322  CHEVALLIER  &  CADET.  Switches  particularly 
adapted  for  use  with  targets.  [Date  applied  for 
under  International  Convention,  August  14th,  1903.] 

15552    PETRIE.    Life  rafts. 

15603  BTJRNARD.  Apparatus  for  the  refrigeration  of  milk 
and  other  liquids. 

15903  BLACKA.  Method  of  pointing  and  surface  finishing 
for  buildings,  bridges,  and  walls  in  brick  or  stone 
work,  new  or  old  and  dilapidated. 

16708  TYACK  and  HOWARD  &  BTJLLOUGH  LTD.  Gear- 
ing mechanism  of  slubbing  and  roving  frames. 

17135  SCOTT.  Heel  pads  for  application  to  boots,  shoes,  and 
the  like. 

17642    BENNET.    Postal  and  other  wrappers. 
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17739    SMITH,  THOMAS,  &    RICHARDS.    Railway  wagon 

and  like  .axle  boxes. 
17939    L  AU  VERNIER.    Electric   trolleys    or    collectors  for 

electric  traction. 
1S083    SERPIN  &  BERTRAND.    Methods  and  apparatuses  for 

rrarifying  and  sterilising  water. 
16753    WILKINSON.    Elastic  fluid  turbines.    [Date  applied 

for  under  International  Convention,  September  12th, 

1903.] 

The  shell  A  is  provided  with  a  shoulder  at  one  end 
forming  an  abutment  against  which  a  shoulder  on  one  end 
of  the  turbine  easing  bears,  while  at  the  other  end  it  is 


provided  with  separate  abutment  piece  adapted  to  be  fixed 
thereto,  and  which  bears  against  the  other  end  of  the 
casing. 

18948    WATSON.    Apparatus  for  stopping  and  backing  steam 

and  other  ships. 
19008    JONES.    Carpet  holder  or  fastener. 
19813    HARTOCH.    Vaporisers  for  explosion  engines. 

The  explosive  agent  is  fed  through  a  valve  A  into  a 
mixing  chamber  provided  with  an  air  admission  device  B; 
it  is  then  fed  to  the  main  vaporiser  through  an  adjustable- 
governed  valve  separating  the  main  vaporiser  from  the  _ 


mixing  chamber.  The  mixture  receives  fresh  air  during 
this  operation  through  the  device  B,  and  being  again  mixed 
with  air  at  the  entrance  of  the  working  cylinder  through  a 
suitable  valve. 


19242    LEA  &  MITCHELL.    Electric  light  fittings. 

The  fitting  has  an  adjustable  lamp-carrying  arm  sup- 
ported by  a  spherical  block  which  rests  in  a  partly  spherical 
bearing  composed  of  two  parts  resiliently  held  together. 

20767    HOFFMAN.    Rotary  engines. 

A  stationary  elliptical  core  A  is  arranged  eccentrically  in 
a  cylinder  with  one  of  its  long  sides  concentric  with  and  in 
close  proximity  to  the  cylinder.    Pistons  B  arc  mounted 


in  the  cylinder  at  opposite  sides  and  bear  against  the 
peripheral  face  of  the  core;  admission  parts  are  formed  in 
cylinder,  and  an  exhaust  part  in  the  core. 

-'1234    RICHARDS  &  RICHARDS.    Superheaters  for  steam 
boilers." 

The  apparatus  is  constructed  with  a  number  of  U-shaped 
tubes  A,  and  two  separate  plates  B  B'  to  which  the  ends  of 
the  ends  of  the  tubes  are  attached,  dome  or  other  covers  C 


are  attached  to  the  plates,  to  form  steam  chambers  around 
the  ends  of  the  tubes,  and  branches  are  provided  to  which 
the  steam  pipes  are  connected. 
21283    BROWN.    Steering  apparatus  chiefly  designed  for  use 
in  connection  with  motor  road  vehicles,  but  also  appli- 
cable to  boats,  ships,  and  the  like. 


The  steering  rods  A  are  connected  to  a  crosshead  B  which 
is  carried  by  a  piston  rod,  the  pistons  of  which  act  against 
the  pressure  of  a  liquid.  The  crosshead  is  moved  in  either 
direction  by  a  second  piston  rod  C,  the  pistons  of  which  can 
be  operated  by  steam.  A  controlling  valve  D  is  provided 
which  is  operated  from  the  steering  wheel. 
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19296    JOHNSON.    Trousers  press. 

19453    CARPENTER.    Controller  for  steel  wire  hawsers  or 
cables. 

DOYALOSKY.    Hair  and  like  pins. 
THOMPSON  (Wickela  Metallpapier-Werke  G.  m.  b.  H. 
Berlin).    Substitute   for  tin    foil   and   process  for 
making  the  same. 
T ALETTE.    Manufacture  of  art]ficial  silk. 
21488    LAKE  (Jackson).    Liquid  fuel  burners  for  heating  pur- 
poses. 


19901 
20542 


20637 


The  particular  pressure  medium  employed  is  supplied  to 
the  liquid  fuel  in  two  stages.    By  the  branch  A  it  creates 
a  suction  in  the  oil  supply  pipe  B,  and  a  further  pressure 
supply  is  admitted  around  the  mixing  cone. 
21847    RICHARDS.    Double-speed  engines.    [Date  applied  for 
under  International  Convention,  January  27th,  1904.] 
This  machine  produces  1  rev.  of  the  shaft  from  each  stroke 
of  the  piston.    The  lever  A  is  made  to  swing  on  its  fulcrum, 


!  j 
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and  rotate  the  crank  by  means  of  a  rod  fixed  to  the  cross- 
head.  The  ruiprocatory  motion  is  given  to  the  valve 
rod  D,  by  lever  B  (pivoted  to  the  guides;  and  the  arm  C, 
extended  from  the  crosshead. 

22  i42    KORTING  &   MATHIESEN  -  AKT.-GES.     Arc  lamp 
electrodes.    [Date   applied  for  under  International 
Convention,   October  31st,  1903.] 
To  produce  close  contact  between  the  electrode  and  the 
metallic  core,  in  long  carbons,  the  wire  is  passed  through 
the  channel  A  (which  is  made  slightly  larger)  until  a  length 


equal  to  lhat  of  the  carbon  projects  from  the  other  end. 
This  projecting  wire  is  then  beut  into  an  undulating  or 
helical  coil,  which  is  pulled  back  into  the  channel,  making 
close  contact  in  the  channel. 


21317  PATENS.  Plants  for  making  water  gas.  [Date  applied 
for  under  International  Convention,  October  6th, 
1903.] 

BKOMHEAD  (American  Bank  Protection  Co.).  Burglar 
alarm. 

JUSTICE   (Voltage  Controller   Co).    Controllers  for 
electric  current.    [Date  applied  for  under  Patents 
Rule  9,  October  17th,  1904.] 
SANKEY.    Pneumatic  tyres  for  vehicle  wheels. 
DUFF,  LATSHAW,  &  RHODES.    Gear  wheels. 
LAKE  (Brown  &  Scheel).    Excavating  machines. 
ERNST  HEINRICH  GEIST  ELEKTRIZITATS  AKT.- 
GES.    Scraper  for  electro-magnetic  separator.  [Date 
applied  for  under  International  Convention,  January 
18th,  1904.] 

SCHOTTMULLER,  NAGLER,  NAGLER,  JACQUOT, 
&  NAGLER.  Turbines. 
The  multi-stage  turbine  shown  is  controlled  as  regards 
its  direction  of  rotation  by  a  reversing  valve  A  provided  with 
a  series  of  oblique  transverse  ports.    The  inlet  and  exhaust 
of  fluid  pressure  is  governed  by  valves  B  B,  which  allow  the 


21454 
22326a 


22392 
22531 
22643 
22813 


2:;083 


motive  fluid  to  pass  round  one  stage,  escape  by  the  opposite 
valve,  through  the  oblique  port  in  the  reversing  valve,  and 
into  the  next  stage,  and  so  on.  A  plan  and  cross-section 
are  shown. 

23421    SCOTT.    Renewable  seating  to  water  taps  and  valves. 
A  replaceable  seating  is  made  of  hardened  copper  and 
screwed  in,  being  rendered  water  tight  by  a  thin  rubber 
or  leather  washer. 
23905    WILKINSON.      Governing     means    for  elastic-fluid 
turbines.     [Date   applied  for    under  International 
Convention,  January  12th,  1904.] 
In  a  multi-stage  turbine  the  means  for  controlling  the  valves 
of  the  bucket  wheel  of  the  first  stage  are  also  made  to  con- 
trol the  valves  to  the  bucket  wheels  of  the  succeeding 
stages.    The  supply  valves  are  actuated  by  means  of  pistons 


operated  by  a  governed  fluid  pressure  supply,  the  pistons 
also  controlling  passages  leading  to  the  stage  valves,  so  that 
these  are  operated  as  the  corresponding  supply  valves  are 
opened  or  closed.    A  part  sectional  elevation  is  shown. 
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23571  HUME.  Laundry-marking  machines.  [Date  applied 
for  under  International  Convention,  November  2nd. 
1903.] 

23755    BELL.    Vibrating  screens.    [Date  applied   for  under 

International  Convention,  November  5th,  1903. J 
23800    HEFFERNAN.    Table  fountains  and  the  like. 
24160    LOSCH.    Explosion  engines. 

In  this  engine  the  admission  of  the  explosive  mixture  is 
proportioned  to  and  controlled  by  the  work  being  done  by 


the  engine.  To  that  there  us  an  explosion  at  each  cycle 
of  the  operation,  but  of  varying  power,  according  to  the 
work  being  done  by  the  engine. 

24204    SECKERSON.    Kitchen  grates,  ranges,  and  the  like. 

24383    THOMPSON   (Burkard).    Ring  spinning  frames. 

24675    RANSFORD  (American  Electric  Brake  Co.).  Electric 
brakes  for  trams  and  other  vehicles. 
This    electric   braking    system    derives   its    energy  for 
operation  by  the  momentum  of  the  vehicle.    To  effect  this 
tne  propelling  motor  is  driven  as  a  generator  to  energise  the 
braking  apparatus. 

24962    GREENE,  ZILLIOX,  &  IIOLMYVOOD.    Boiler  tube 
cleaners. 

The  upper  end  of  the  main  driving  spindle  is  fitted  with 
a  boss,  the  upper  face  of  which  is  formed  with  ratchet 


24988 
25208 


25287 
25683 

25698 

25835 
25988 


teeth.  When  the  spindle  is  rotated  the  moving  teeth 
successively  strike  the  heel  of,  and  thereby  oscillate  the 
scale-removing  hammer. 

W ATKINS.    Protecting  covers  for  pneumatic  and  other 
elastic  tyres. 

DETRE.  Apparatus  for  subjecting  textile  or  other 
materials  or  substances  to  the  action  of  liquids  under 
pressure  for  the  puipose  of  dyeing,  mordanting, 
bleaching,  washing,  exhausting,  extracting,  or  per- 
forming other  operations-  thereon. 
HANNA.  Bottle-washing  machines. 
HARRISON,  WILD,  &  ROBB.    Means  for  and  process 

of  extracting  oil  from  cod  livers  and  the  like. 
FAIRBROTHER    (American    Bank    Protection  Co.). 

Machine  for  making  sheet-metal  vault  linings. 
SMITH  &  DENNIS.    Clothes  lines  and  holders. 
S(  HLOSSER,  FISHER,  &  PISO  CO.  Bottle-corking 
machines. 


25999  HICKS.  Pipe  couplings  and  the  like.  [Date  applied 
for  under  International  Convention,  February  9th, 

1904.] 

26467  WEST.  Bins  for  use  in  stores  and  like  places.  [Date 
applied  for  under  International  Convention,  December 
7th,  1903.  J 

26532  HENNESSEN  &  SPIX.  Machines  for  figuring  con- 
tinuous  paper  and  other  materials  in  the  web. 

2C666  SELWIG.  Fluid  circulation  apparatus  for  centrifugal 
machines. 

26722  DRECKMANN,  MARX,  &  KNOBLAUCH.  Device  for 
preventing  the  explosion  of  cans  containing  explosive 
or  combustible  fluids 

26749  EVEREST.  Show  case.  [Date  applied  for  under 
International  Convention,  December  10th,  1903.] 

26818    STONEY.    Tide  mill. 

26969    CLIFF  &  CLIFF.    Machine  for  cleansing  and  greasing. 

baking  or  other  pans. 
27076    BOLT.    Process  for  making  a  medicine  from  carrots. 

[Date  applied  for  under  International  Convention, 

December  11th,  1903.] 
27183    KAHN.    Method  of  cooking  and  apparatus  therefor. 
27207    LAMP'L.    Means  for  transferring  designs  to  printing 

rollers. 

27441  HANNEMANN.  Water  level  regulator  for  steam 
boilers. 

The  device  causes  a  valve  to  be  opened  in  the  feed-water 
conduit  of  the  boiler  when  the  water  has  gone  down  in  the 
boiler,  while  the  valve  is  shut  off  after  a  sufficiency  of 
water  has  been  fed  into  the  boiler. 


27490 

27493 

27494 

27495 
27515 

27916 

27994 


the 


Dusting  and  window  cleaning 


Surface  drain  gulleys. 

Frames  for  the  heddles  of 

for  watchmen's 


STIDDER  &  COOPER.    Inspection  chambers  and 

like  for  drains  and  sewers. 
STIDDER  &  COOPER.    Flushing  cisterns  for  water 

closets  and  the  like. 
STIDDER  &  COOPER. 

and  so  forth. 
STIDDER  &  COOPER. 
HADDAN  (Jove  &  Sobre). 

weaving  looms. 
HINDERSIN.      Locking  apparatus 

electric  controls  and  the  like. 
MARKS  (Variot).    Automatic  regulation  of  the  supply 
of  explosive  mixture  to  internal-combustion  engines. 

In  order  that  the  mixture  drawn  in  by  the  engine  is 
always  of  a  uniform  richness,  the  requisite  quantity  of  air  is 
caused  to  pass  through  a  rotary  meter  before  passing  into 
the  carburetter.  The  meter  is  adapted  to  operate  a  supply 
device  regulating  the  supply  of  hydrocarbon  to  the 
vaporiser,  the  air  being  drawn  through  the  meter  and 
vaporiser  by  the  suction  of  the  engine. 

28265  ELLIS  &  RUSSELL.  Method  of  controlling  and  releas- 
ing trip  valve  motion  for  steam  and  other  engines 
and  appliances  therefor. 

The  rising  and  falling  action  of  the  governor  is  caused 
to  correspondingly  move  a  cam  A,  which  actuates  a  tripping 


finger  B.  The  position  of  the  cam  being  altered,  the 
steam  hook  C  will  be  released  sooner  or  later  from  the  valve 
rod. 

28269    LIVINGSTONE.     Pulley    housings    for    sashes  and 
similar  purposes. 
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28354    GINSTER.    Biscuit  for  use  in  connection  with  the  army, 

navy,  and  for  like  purposes. 
28409    FAIRWEATHER  (Marquette  Electric  Co.).  Electric 

arc  lamp. 

The  current  enters  at  A  and  passes  through  the  resistance 
to  the  positive  carbon,  thence  through  the  negative  carbon 
to  the  coil  B,  and  out  by  the  conductor  C.  On  the  circuit 
being  made  a  solenoid  in  the  coil  is  raised  which  lifts  the 


pencil  clutch  D  and  with  it  the  positive  carbon,  thus  forming 
an  arc;  when  the  arcs  become  separated  too  far  the 
current  is  broken,  and  the  clutch  releases  the  carbon  and 
repeats  the  operation. 

28481    WILSON.    Stoppering  of  bottles.    [Date  applied  for 

under  International  Convention,  April  7th,  19D4.] 
28490    LANGRIDGE.  Amalgamators. 

28492    BALL.    Means  for  adjusting  music  rolls  in  mechanical 

musical  instruments. 
28553    LACHAT.    Trucks  or  trolleys.    [Date  applied  for  under 

International  Convention,  May  25th,  1904.] 
28603    LAKE  (New  York  Labeling  Machine  Co.).  Machines 

for  applying  labels. 
28634    LEHMANN.    Candle  holder. 

28644  SCOTT".  Apparatus  for  the  vaporisation  of  the  oil  or 
spirit  and  the  control  and  regulation  of  the  explosive 
mixture  and  speed  of  the  engine  in  oil,  spirit,  or  gas 
engines. 


Air  enters  at  A  and  passes  through  the  wick  and  gauge 
which  holds  the  oil.  A  spring  valve  B  moves  upwardly  with 
the  engine  suction,  and  knocks  the  upper  slide  C,  which 
opens  the  sprayer  jet.  The  mixture  is  regulated  by  the 
valve  D.  which  either  increases  the  air  entering  at  E  and 


cuts  down  the  gas  from  the  spraying  chamber,  or  the 
reverse;  this  valve  can  be  either  hand  or  governor  con- 
trolled. 

28656  BUTCHER.  Heddles  for  loom*  for  weaving.  [Date 
applied  for  under  International  Convention,  February 
15th,  1904.] 

2869?  FAIRWEATHER  (Red  Cross  Co.).  Surgical  emergency 
chart  and  case. 

26753  SPRAGG1NS.  Cultivator  or  hoe.  [Date  applied  for 
under  International  Convention,  August  17t)h,  1904-.] 

28762  MELLINGER,  SKEMP,  &  STAUFFER.  Methods  of 
and  apparatus  tor  producing  lap  and  butt-joint  tubes. 

28771    COLE.    Steam  boiler  superheaters. 

Is  an  improvement  on  Patent  No.  25004,  1904,  and  com- 
prises tubes  A  arranged  in  the  superheater  tubes  B  extend- 


ing into  the  fire-tube  headers  D,  one  side  of  which  com- 
municates with  the  main  supply  pipe  C,  and  the  other  with 
the  delivery  end  of  the  superheater  pipes. 
28782    COCHRANE.    Towel   racks,  clothes   driers',    and  the 
like. 

28786    CLARK.    Bolts  or  hold-fasts  for  chairs. 

28790    SKIRROW.    Pneumatic  dispatch  tube  apparatus. 

28821    HILL.    Vehicle  wheels. 

28878    EVANS- JACKSON    (International    Air    Brake  Co.). 
Mechanism  or  means  for  controlling  air  brakes. 

To  obviate  the  defects  of  a  number  of  stoppages  which 
f  end  to  seriously  diminish  the  pressure  in  the  air  reservoir, 
the  escape  of  braking  pressure  exhaust  is  permitted  only 
when  the  pressure  in  the  auxiliary  reservoir  and  tram  pipe 
oxt^ds  a  certain  amount,  which  is  maintained  in  the  latter 


by  a  modified  form  of  engineer's  valve.  In  the  illustration 
the  outlet  valve  is  normally  closed  by  the  spring,  but  it 
will  be  overcome  when  the  pressure  on  the  other  side  of 
the  diaphragm  exceeds  a  certain  amount,  and  thus  permit 
the  valve  to  open. 
28942    THOUVENIN  &  FRICOTEL.    Apparatus  for  playing 

wind  instruments  or  organs  automatically. 
28944    DEUSSEN,   NEE    HERTZ.    Upholstery    for  railway 
•  vehicles,    ships,    and   other    means    of  transport, 
furniture,  and  the  like. 
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28966    VON  KERPELY.    Gas  generators. 

29039    MULLER.    Draw-off  cock  for  viscous  liquids. 

29063  GIRAUD.  Insulators  and  protective  devices  for  over- 
head electric  conductors.  [Date  applied  for  under 
International  Convention,  April  14th,  1904.] 

21)064  GIRAUD.  Safety  devices  for  overhead  electric  con- 
ductors. [Date  applied  for  under  International  Con- 
vention, April  14th,  1904.] 

29093  JABULOWSKT.  Method  for  producing  a  layer  of 
black  oxide  on  the  surface  of  steel,  and  for  etching 
designs  or  the  like  on  the  oxidised  surface. 

29149  NEWSOME.  Spindle  driving  mechanism  for  spinning 
machines. 

29208  COOPER.  Apparatus  for  administering  medicine  or  the 
like  to  sheep  or  other  animals. 

29212  TWEEDIE.  Acetylene  torch  for  ordinary  and  incan- 
descent gas  lighting. 

The  arrangement  is  such  that  by  passing  the  upper  end  of 
the  pole  through  a  hole  in  the  glass  of  the  lamp  and  com- 
pressing a  gas  bog  (provided)  a  flash  is  caused  to  be  pro- 
jected across  the  top  of  the  mantle,  lighting  the  same. 

29340    BECKETT.    Ejector  condensers. 

To  prevent  the  back-rush  of  water  into  the  exhaust  pipe 
from  the  cylinder,  a  non-return  valve  A  of  the  cylindrical 
float  type  is  applied  to  the  discharge  pipe  of  the  ejector 


condenser.  The  valve  A  is  opened  by  the  pressure  of  water, 
and  closed  when  this  supply  ceases  by  the  buoyancy  of  the 
float. 


Fasteners  or  holders  for  hinged  windows  and 

Pen- 


29348  KONIG. 

doors. 

29397  LAKE  (Bradshaw,  Keough,  Keough,  &  Keough). 

dant  electric  fixtures. 

29398  LAKE  (Goss  Printing  Press  Co.).    Printing  presses. 
29404    LAKE  (Goss  Printing  Press  Co.).    Printing  presses. 
29415    WILDSCHIODTZ.    Clockwork-operated  mechanism  for 

lighting  and  extinguishing  gas  or  similar  lights  at 
fixed  times. 
29429    RIBBE.    Synchronising  systems. 

29470  MACKENZIE  (Hepper).  Apparatus  for  locking  rail- 
way signals  and  points  or  switches  by  means  of  key- 
operated  locks. 

29488    LATTIERE.    Couplings  for  hose  pipes  and  the  like,  and 

apparatus  for  use  in  applying  the  same. 
29499    PFAHL.    Slow  combustion  stoves  for  heating  with  low- 
pressure  steam  or  hot  water. 
29514    ADAMSON.    Scouring  and  milling  or  fulling  of  woollen 
cloths  and  other  woollen  goods  and  scouring  wool, 
cotton,  and  linen  and  woollen  yarns  and  cotton,  linen, 
and  woollen  articles. 
29534    HINES.    Railway  rail  joint.    [Date  applied  for  under 
International  Convention,  March  30th,  1904.] 
Consists  of  a  torque  formed  up  on  a  member  having  a 
tapering  end  portion  and  a  portion  of  uniform  thickness 
with  a  base  seat,  the  other  member  being  provided  with  a 
complementary  socket,  being  also  provided  witli  a  base  seat. 
The  members  are  secured  by  bolts. 

29536  PROCHNOW.  Gauge  cock  for  steam  boilers.  [Date 
applied  for  under  International  Convention,  July  5th, 
1904.] 

The  gauge  consists  of  a  faceplate  provided  with  a  bushing 
of  hard  rubber  and  a  lever  flush  with  the  face  plate.  The 
bushing-  expanding  by   the   heat  of  the  boiler  makes  a 
perfectly  tight  joint  when  the  lever  is  in  the  closed  position. 
29617    EASTWOOD.  Pianos. 


29538  BEMILLER  &  WEI  SENS  ALE.  Electric  circuit  closer 
for  fire  alarms.  [Date  applied  for  under  Inter- 
national Convention,  May  7th,  1904.] 

A  tube  having  a  bulb  at  its  lower  end,  a  bulb  into 
which  mercury  or  other  expansive  liquid  is  placed.  A  wire 
passes  through  the  bulb  and  is  insulated  from  the  liquid 


6 


except  at  one  end,  a  similarly  insulated  electric  wire  passes 
into  the  end  of  the  said  tube.  The  mercury  expands  on 
the  rising  ot  the  temperature  and  closes  the  contact. 

29539  SHIELDS.  Sanding  mechanism  for  railway  and  like 
cars.  [Date  applied  for  under  International  Con- 
vention. June  24fh,  1904.] 


The  sand  from  the  box  falls  down  the  pipe  A  and  is 
forced  through  the  delivery  pipe  by  a  jet  of  air  from  the 
nozzle  B.  B  is  combined  with  a  cylinder  C,  in  which  a 
pistonreeiprocatesand  supplies  the  air,  the  said  piston  having 
a  taper  pin  on  its  front  end  which  frees  the  nozzle  of  sand. 


92 
135 

366 


1905. 

GIELIS.    Furnaces  with  horizontal  retorts. 

ZAHL.  Devices  for  placing  detonating  cartridges  on  or 
removing  them  from  railway  tracks. 

MASCHINENFABRIK  &  MUHLENB  AUANSTALT 
G.  LUTHER,  AKT.-GES.  Automatic  safety  cut- 
off device  for  gas  engines.  [Date  applied  for  under 
International  Convention,  January  9th,  1904.] 


A  shut-off  valve  A  is  arranged  in  the  air  or  gas  pipes 
and  is  connected  with  a  spring  B,  which  tends  to  shut  it. 
This  valve  is  locked  in  open  position  by  the  bar  C  during 
the  period  of  working,  but  when  the  engine  stops  the 
governor  lifts  the  bar  C,  and  the  spring  B  closes  the  valve. 
849  ELEN  (Johnson).  Timing  apparatus  for  use  in 
"  bridge  "  and  other  games. 
WILLES.    Hat  pad. 

ROBIN.  Apparatus  for  deadening  mechanical  shocks 
experienced  by  moving  vehicles.  [Date  applied  for 
under  International  Convention,  January  23rd,  1904.] 
ROBIN.  Apparatus  for  deadening  mechanical  shocks 
experienced  by  moving  vehicles.  [Date  applied  for 
under  International  Convention.  February  3rd,  1904.] 
11,25    FORSTER.  Horseshoes. 


1002 
1045 


1046 
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1324 


SIMMS  &  BOSCH.  Terminal  rods  or  conductors  of 
sparking  plugs  lor  internal-combustion  or  explosion 
engines. 


joS 

The  terminal  rod  or  conductor  of  a  sparking  plug  is  made 
of  a  rod  or  tube,  preferably  of  nickel,  and  is  divided  at  the 
spark  end  by  slotting  into  a  number  of  strips,  and  an 
accurately  fitting  disc  being  then  passed  on  to  the  rod  to 
the  roots  of  the  strips,  which  are  nnally  bent  apart. 


Complete  Specifications  open  to   Public  Inspection 
before  Acceptance,  under  the  Patents  Act,  1901. 

1904. 

13017  LOPPE  &.  LA  COMPAGJfflE  GENERALE  IT 
ELECTRIC1TE  DE  CEEIL.  Method  of  and 
apparatus  for  obtaining  a  constant  potential  current 
from  a  variable  speed  dynamo. 

16616  FAKRIQUE  NATIONALS  D'ARMES  DE  GUERE 
SOC.  ANON.    Belt  pulleys. 

29096  BROEL.  Automatic  igniter  and  extinguisher  for  gas 
lamps,  lanterns,  and  the  like. 

29142  STONE.    Space  telegraphy. 

29143  STONE.    Space  telegraphic  receiving  systems. 

1905. 

296    SMITH.    Adapting  shot  guns  lor  use  as  rifles. 

300    PALMER.    Splice  bars. 
2578    LEONHARDT.    Manufacture  of  boots  and  shoes. 
2944    DE  FARIA.  Transformers. 

3149    MELOTTE.    Method  of  fixing  the  interior   parts  of 

centrifugal  cream  separators. 
3246    W1NDHAUSEN,   jun.    Vaiiable  speed  multiple-stage 

turbines. 

3312    ADAM.    Electric  self-acting  apparatus  for  tightening 

ropes  ard  the  like. 
3369    LAFr Ti'TEE.    Inking  mechanism  for  printing  presses. 
3377    OHMER.    Ticket  issuing  and  recording  machines. 
3396    MITCHELL.    Dough  sheeting  and  lapping  machines. 
3415    SCHELLER.    Device    for   suspending   and  extending 

clothes  for  cleaning. 
3423    SPARLA.    Machines  for  stamping  pipes. 
3429  DEUTSCHE  \YAFFEN-UNDMUNIT10iSS-FABRIKEN. 

Projectiles  for  small  arms. 
3422    COMPANY  "  SACHSENWERK  LIGHT-UND  KRAFT- 

AKT.-GES."    Electric  machineries. 
3434    WEBER,  MULLER,  ft  KESTNER.    Automatic  control 

of  the  thread  tension  in  ring  spinning  and  twisting 

machines. 

3518  SOC.  JEAN  BARDET  &  CIE.  Sealing  device  for  use 
in  connection  with  journals,  pamphlets,  and  other 
publications. 

3521    PELLIZZONI.    Fenders  for  tramway  cars  and  the  like. 

3525  BIRKELAND.  Apparatus  for  producing  electric 
reactions  in  gases  by  aid  of  electric  arcs. 

3591  B0ULEZ.  System  of  sparking  plug  for  internal-com- 
bustion engines. 

3627    GILARDONI  &  LERICHE.    Speed  gear. 

3667    BRYANT.    Wheel  rims. 


1'he  Following  Accepted  Applications  for  Patents  are 
Open  to  Opposition  up  to  May  8th,  1905. 

1903. 

STEVENS  &  RICHARDS.  Construction  of  propellers 
for  ships,  and  of  fans  for  ventilators,  fans,  blowers, 
the  like. 

STEVENS  &  RICHARDS.    Combined  presser-foot  and 
guide   for   sewing    machines   for   producing  blind 
stitching  or  felling. 
PRESTON.    Boot-nailing  machines. 


25882 

25883 

28325 

1958 
2297 
2309 


1904. 

COY  ARD.  Bottles  and  the  like  used  in  pasteurising 
milk  and  stoppers  therefor. 

SPEAR.  Change-making  mechanism  for  cash  receiv- 
ing machines. 

CUTLER.  Mode  of  and  means  for  flattening  sheet 
glass. 


4591 
4649 

4655 


TAYLOR.    Printing  machines. 

SPINK.  Instrument  for  indicating  a  ship's  position  at 
sea. 

GROYES.  Mechanism  which  may  be  fixed  to  vehicles, 
motor  cars,  trams,  and  the  like,  for  imparting  motion 
to  any  apparatus  such  as  speed  or  distance  indicators. 


Comprises  a  tube  to  one  end  of  which  is  fitted  a  wheel 
A  driving  by  bevel  gearing  a  rod  rotatably  mounted  in  the 
tube;  the  tube  being  fitted  to  the  vehicle  by  means  of  a 
bracket  B  connected  to  the  tube  by  a  swivel  joint.  A  spring 
can  be  used  to  ensure  the  wheel  a  good  surface  on  the  road. 
4671    McDONALD.  Floor. 

4709  ROBERTSON.  Devices  for  use  in  ready  reckoning  and 
the  like. 

1728  BRACEWELL.  Shedding  mechanism  of  looms  for 
weaving. 

4730  GRAY.  Apparatus  relating  to  the  purification  of  sew- 
age and  polluted  water  and  the  like. 

4744  ROSSER.  Device  for  checking  and  preventing  side 
slip  or  what  is  commonly  known  as  "  skidding  "  on 
pneumatic  or  other  wheels. 


A  band  or  belt  A  encircles  the  tyre,  and  has  affixed  to  it 
one  or  more  spikes  or  checks  B  on  both  sides  of  the  tyre, 
which  do  not  affect  its  movements  except  a  rolling  or  side- 
ways motion  sets  in  when  the  spikes  come  in  contact  with 
the  road  aud  prevent  further  slipping  or  skidding. 
4802    CHRISTOPHERSEN.    Method  of  and  machinery  for 
making  hinges.    [Dace  applied  for  under  International 
Convention,  March  7th,  1903.] 
4819    WICKRE.MASINGHE.    Appliance  for  recording,  hold- 
ing, and  securing  books  in  public  and  private  libraries. 
4937    ANDREWS  and  MANUFACTURING  ELECTRIC  CO. 
LTD.    Arc  lamps. 


In  arc  lamps  employing  a  clutch  of  the  tilted  ring  type, 
the  action  of  the  solenoid  A  causes  the  clutch  to  grip  the 
wheel  B,   to  actuate  wheels  regulating  the  feed  of  the 
carbons.    To  control  the  inertia  of  the  moving  parts  a 
dash-pot  is  also  employed. 
4954    CLEMENT.     Valve    mechanism    for   motors.  [Date 
applied  for  under  International  Convention,  August 
29th,  1903.] 

4987    LAMBERT.    Syringes  and  nozzles  for  use  therewith. 
5004    McGILL.     Fabric   buttons    and    fastenings  therefor. 

[Date  applied  for  under  International  Convention, 

October  15th,  1903.] 
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5005  BAYLOR.    Route  or  destination  indicators  for  tramcars 

and  the  like. 

5006  BAYLOR.    Route  or  destination  indicators  for  tramcars 

and  the  like. 

5059  ALLISON  (American  District  Steam  Co.).  Under- 
ground pipe  lines  used  for  conveying  steam  or  other 
fluid  or  gas  from  a  central  plant  or  station  or  point 
of  generation  to  different  parts  of  a  city  for  heat  and 
power. 

5064  DABOO.  Electrical  and  automatic  working  of  signals, 
points,  and  crossing  gates  on  railways. 

Comprises  an  electric  motor  A  in  whose  circuit  (opened 
and  closed  at  the  station)  is  a  commutator  B,  which  is 
actuated  to  break  the  motor  circuit,  and  establishes  one 


which  indicates  at  the  station,  and  locks  the  signal  or  point; 
the  train  in  passing  operating  a  switch  which  breaks  the 
station  indicator  C  circuit,  and  releases  the  locking  device 
D,  the  commutator  and  parts  moved  by  the  motor  returning 
to  their  original  position. 
5079    LOVE.    Fertiliser  distributers. 

LAKE  (Deutsche  Gasgluh-licht   Akt.-Ges.).  Incandes- 
cent gas  burners. 
DUNKERLEY.    Holder  for  lacing  football  cases. 
ECKERSLEY.    Feed  for  coal-cutting  machines, and  the 
like. 

ORTMANN.    Manufacture  of  celluloid. 
SPENCER.    Manufacture  of  elastic  tyres. 
KIEWERT.    Electric  alarms. 
DIECKMANN.    Adjustable  scaffolding. 
BJORNSTAD.    Electric  gear  for  controlling  lifts  or 
hoists. 

PRESTON.    Machines  for  attaching  heels  to  boots  and 
shoes. 

PRESTON.    Machines  for  attaching  iheels  to  boots  and 


5086 

5230 
5259 

5280 
5287 
5294 
5309 
5374 

5439 

5442 


5500    LOEB.    Air  filters  more  especially  applicable  in  con- 
nection with  respirators  for  use  in  a  smoke-laden 
atmosphere.  / 
JOHN      THOMAS      BANNISTER     &  GEORGE 
FREDERICK   SMITH.    Tubular  pneumatic  action 
for  organs  and  other  wind  instruments. 
WALLACE.    Milking  appliances. 
MULLER.    Shoeing  smith's  rasp. 
LAKE  (Jacobson).  Vices. 
The  vice  comprises  a  frame  A  having  its  under  side 
machined  so  as  to  rest  on  the  table  or  face-plate  of  a 


5509 


5542 
5565 
5698 


machine,  and  also  a  groove  B  for  the  holding-down  bolt. 
A  screw  is  used  to  tighten  the  work  against  the  angular 
groove  in  the  jaw.  A  swivelling  centring  vice  can  also  be 
used  at  C. 

5599    FRANCIS.    Incandescent  gas  burners  and  lamps. 

The  burner  is  suspended  by  helical  springs  in  a  frame 
attached  to  the  top  of  the  gas  supply  pipe.  The  connection 
from  the  supply  pipe  to  the  burner  is  suitably  made  by 


means  of  metal  or  other  flexible  tubing,  so  that  the  vibration 
of  the  supply  pipe  or  the  lamp  is  not  communicated  to  the 
burner,  and  so  the  life  of  the  mantle  is  increased. 

5701    PHILLIPS  &  HOLT.    Foundry  core-making  machines. 

5722  BURDICK.  Apparatus  for  spraying  cards,  paper,  and 
other  materials. 

5778    CLOUD.    Fluid-pressure  turbines. 


Steam  entering  at  A  impinges  upon  one  of  the  turbine 
blades,  is  deflected  into  a  chamber  B  and  issues  from  thence 
to  again  impinge  upon  the  buckets.  This  action  is  repeated 
until  the  steam  finally  escapes  at  C. 

5789  LEETHAM.  Process  for  bleaching,  conditioning,  or 
sterilising  flour,  milk,  and  other  food  products  or  fer- 
mentable materials. 
DAWSON.  Bottle  washing  machines. 
WOOD.  Apparatus  or  means  for  opening-out,  guiding, 
straightening,  or  governing  the  passage  of  fabric  to 
stenter  or  other  machines  for  dealing  with  or  treating 
fabrics. 

BUSH.    Electrically-controlled  lifts. 
JUSTICE  (Wilkinson).    Centripetal-centrifugal  pumps 
and  condensers. 

The  central  runner  A  is  formed  as  two  chambers  com- 
municating at  the  centre,  but  separated  by  a  partition 
towards  the  periphery.    Vanes  of  spiral  form  extend  across 


6409 
6462 


6690 
6707 


each  chamber,  but  are  curved  in  opposite  directions,  as 
shown  in  full  and  dotted  lines  in  the  detached  view  of  the 
runner.  One  set  of  vanes  will  act  centripetally  and  the 
other  centrifugally. 

6957  BOWING.  Treatment  of  coal  and  other  carbonaceous 
materials  for  the  production  of  gas  and  coke  or  other 
carbonised  substances. 
MORGAN.  Seat  frames  for  railway  carriages  for  tram- 
cars  and  for  motor  omnibuses,  and  the  manufacture 
of  the  same. 

DAVIDSON.    Optical  projection  apparatus  for  produc- 
ing coloured  images. 


7164 


7179 
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5819    POLAND.   Carburetters  for  internal-combustion  engines. 
The  suction  produced  by  the  working  of  tne  engine  is  caused 
to  act  upon  a  vacuum  or  pressure  gauge  working  on  the 
Bourdon  principle.    The  rotational  movement  of  the  spindle 
of  the  index  finger  is  caused  to  correspondingly  rotate  a 


disc  provided  with  one  or  more  openings,  thereby  causing 
said  openings  to  register  or  not  with  other  openings  in  the 
end  of  the  tube  A,  to  control  the  admission  of  air  to  the 
cylinder. 

6709    JUSTICE  (Wilkinson).    Combined  turbines  and  puinps. 
Steam  enters  the  steam  pipe  A  and  is  conducted  to  either 
side  of  double-coned  wheel  B,  at  the  vanes  shown,  water 
entering  the  two  side  tubes  is  pumped  to  the  discharge  C 


by  means  of  the  curved  webs  shown  at  D.    The  wheel  runs 
on  a  film  of  water  between  it  and  the  shaft,  and  being 
perfectly  balanced  runs  with  very  little  friction. 
"302    BARRETT.    Braking  mechanism  applicable  for  use  with 
auto-cars  or  other  road  vehicles. 
A  disc  A  is  firmly  secured  to  the  hub  of  a  wheel  or 
other  shaft  to  be  braked.    Botatably  mounted  on  an  exten- 
sion or  extensions  of  this  disc  are  one  or  two  discs  B 


adapted  to  be  forced  into  frictional  contact  with  the  revolv- 
ing disc  by  the  lever  or  levers  C.  A  thin  loose  disc  can  . also 
be  placed  between  the  two  to  prevent  air  cushioning  or 
locking. 


7312    LAKE  (Risso).    Lighting  arresters. 

7394    FOSTER  &  BUCKLE.    Linotype  machines. 

7399    ARTHUR  EDWARD  HIBBITT,  HENRY  LEWIS,  & 

FRANK  TURNER.    Shoes   for  horses   and  other 

animals. 

TIERNEY  &  M  ALONE.  Apparatus  for  moving 
electrically  the  points  on  electric  tramways  and  rail- 
ways. 

YON  GRATZEL.  Catalytic  processes  and  apparatus 
therefor 

SELWIG.    Nitrating  fibrous  matter. 
LEYIS  (General  Electric  Co.).    Electric  arc  lamps. 
From  the  terminal  A  the  current  passes  the  feed  magnet 
coils  B,  which  raises  the  armature  and  with  it  the  lower 
electrode  by  means  of  the  clutch,  at  the  same  the  extension 
C  will  by  means  of  the  pawl  allow  the  upper  electrode  to 


7428 


7452 

7511 
7660 


Combined  pipe  or 


r 

drop  to  the  lower  one.  When  the  current  flows  between 
the  carbons,  the  coil  D  will  raise  its  armature  and  separate 
the  contacts  shown;  this  will  de-energise  the  coil  B  and 
allow  the  lower  electrode  to  drop  a  certain  length  and  strike 
an  arc. 

675    STOCKER.    Attachments    to    scarf   pins  ur    the  like 
articles  for  personal  adornment. 
LEE.    Telephonic  communication. 
SCHUBERT,  KURTZ,  &  KURTZ. 

cigar  holder  and  cigar  cutter,  applicable  for  adver- 
tising purposes. 
DAWSON.  Wool  washing  and  scouring  machinery  appli- 
cable for  carbonising  wool  and  other  fibrous  material, 
and  for  continuously  dyeing  and  bleaching  wool, 
cotton,  and  other  fibrous  material. 
WHITEWAY  and  CHAS.  MACKINTOSH  &  CO.  LTD. 
Tiles. 

DEARLOYE.    Apparatus  for  transmitting  and  repro- 
ducing sounds. 
JACOBS.    Working  of  single  lines  of  railway  on  the 

electric  staff  or  other  electric  systems. 
WARD.    Shedding  mechanism  or  dobbies  of  looms  for 

weaving. 
DELLAR.    Perpetual  calendar. 
WEBB,  BRETTELL,  &  ADAMSON.  Pistons. 
The  piston  comprises  a  stem  A  over  which  are  placed  solid 
brass  packing  rings  B,  these  forming  grooves  into  which 


"676 
l"777 


8D06 

8054 

8064 

8074 

8091 
8146 


A  groove  holds  a 
this  being  kept  in 


true  fitting  piston  rings  are  sprung, 
split  ring  C  on  the  end  of  the  shank, 
position  by  the  cylinder  walls. 
8486    SCHEER.    Wall  papering  machine. 
HOFFMAN.    Horse  shoes. 

RICHMOND,  BIRKIN,  BIRKIN,  &  PARE.  Machines 
for  emptying,  filling,  and  threading  lace  machine 
carriages  and  placing  the  carriage  spring  on  the 
bobbin. 

SMITH.  Composition  for  applying  to  floors,  tiles,  can- 
vas, floorcloth,  and  other  surfaces.  (Post  dated,  May 
27th,  1904.) 

DEGUINGAND,  DEGUINGAND,  &  DEGUINGAND. 

Cap  or  lid  for  use  with  smoking  pipevs. 
KENRICK  &  JEFFERSON  LTD.,  and  JEFFERSON. 
Index  cards,  index  guides,  index  pages,  and  the  like. 


8606 
8653 
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8002    DUNN.    Steam  boilers  or  generators. 


< 

-A  I 

T 


A  receptacle  A  is  provided  on  the  fine  into  which  project, 
supply,  and  discharge  tubes  1J,  thus  aiding  the  circulation 
of  the  water. 

8089    HUNTER  &  BARNETT.    Apparatus  for  discharging 
retorts. 

The  pusher  head  A  is  introduced  into  one  end  of  the 
retort,  and  on  pressure  being  applied  to  the  rams  B  the 
pusher  head  is  driven  forward  and  pushes  the  coke  before 
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it  out  of  the  other  end  of  the  retort.  The  rams  are  then 
withdrawn  and  the  apparatus  moved  on  its  carriage  to  the 
next  retort  and  the  operation  repeated. 

8906    KENRICK  &  JEFFERSON  LTD.,  and  JEFFERSON. 
Single  carbon  sheets  for  manifold  typewriting. 

8922    HAYWOOD    &     BROUNGER.     Automatic  electric 
switches  and  circuit  breakers  for  controlling  motors. 
When  the  handle  is  moved  over  from  the  "out"  to  any 


of  the  resistance  stops  the  current  is  made  in  the  coil  A, 
thus  maMng  its  pole  pieces  B  attract  the  sector-shaped 
bar  at  the  end  of  handle  and  hold  it  in  any  desired  position. 

8947    BAINBR1DGE.    Spanners,  pipe  grips,  wrenches,  and 
the  like. 

HOWARD  &  GIBBS.    Baling  presses. 
PRINSEP.    Feeding  devices  for  use  with  powdered  fuel. 
WALDEN.    Dust  preventer  or  collector  for  use  in  con- 
nection with  the  wheels  of  motor  cars  and  other  high 
speed  vehicles. 

The  device  is  made  circular  in  shape,  and  so  as  to  cover 
the  hind  part  of  the  circumference  of  the  wheel  a  space  is 
provided  between  the  shield  and  the  periphery  of  the  wheel, 
into  which  space  a  small  fan,  driven  from  the  hub  of  the 
wheel,  is  placed  to  drive  the  ascending  dust  downwards. 


8977 
9016 
9045 


9046  LOCKERBIE  &  WILKINSON  LTD.,  and  RUNCA.V 
Screw  action,-,  for  opening  and  closing  fanlights,  case- 
ments, and  the  like. 

S/OIU    STANFORD  &  ALDOUS.    Thrashing  machines. 

9126  BULL.  Means  for  imparting  perspective  to  pictorial 
representations. 

9f06  READ.  Clips  for  neckties,  trouser  bottoms,  and  other 
purposes. 

9279    MERRYWEATHER.    Automobile  fire  engine. 

The  fire  engine  pump  is  driven  by  the  motor  used  for  the 
propulsion  of  the  vehicle.  A  toothed  wheel  is  mounted  on 
the  driven  shaft  of  the  change-speed  gear  engaging  with 
another  wheel  on  a  counter  shaft  parallel  to  the  change- 
speed  shaft.  The  oounter  shaft  is  connected  to  the  pump 
crank  shaft  by  suitable  gearing. 

9300  DAVY.  Mechanism  operated  by  differences  of  tem- 
perature. 

9399  HOLT.  Lasts  and  trees  for  use  in  the  manufacture  of 
boots  and  shoes. 

9438  DE  STE.  CROIX.  Postal  letter  cards  or  like  means 
for  conveying  written  or  other  correspondence,  adver- 
tisements, and  the  like. 

9455  ABEL  (Akt.-Ges.  Fur  Anilin  Fabrikation).  Process  for 
dyeing  furs,  hairs,  and  feathers. 

9470    LINKE  &  NOACK.    Disc  ploughs. 

9486    HADDAN  (Soc  Malecot  &  Cie.).    Dirigeable  air-ship 

9498    TAYLOR  &  TAYLOR.    Tool  slides  for  lathes. 
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The  frame  is  bolted  to  the  cut-off  slide  of  the  rest  by 
means  of  a  bolt  passing  through  the  base  A.  The  tool 
holder  C  slides  vertically  and  is  controlled  by  the  counter- 
balanced lever  B. 

9499  FORBES.    Slurry  cart. 

9500  RATZ.  Jewellery. 

9515  HILLHOUSE.  Means  for  printing  borders  on  photo- 
graphs. 

9536  LOCK  &  NORTH.  Means  for  handling  the  inking 
rollers  of  printing  machines. 

9540  EDGAR  ALLEN  &  CO.  LTD.  and  ROBINSON.  Tram- 
way points. 

The  tongue  of  the  point  is  controlled  by  a  pivoted  tee 
crank  A,  which  can  be  kept  normally  in  cither  position  by 
the  interposition  of  a  spring  B  between  either  of  its  arms 


and  the  casing.  If  it  is  required  to  work  it  by  hand,  a 
spring  is  placed  to  actuate  a  pawl  C  so  as  to  keep  the  tongue 
in  either  of  its  extreme  positions. 

9550    MASON.    Manufacture  of  cheese. 

9601    THOMAS.    Shaking  barrels  and  their  mode  of  action. 
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HOLBORN    ELECTRICAL  EXHIBITION. 


There  is  now  being  held  in  Holborn  a  local  Exhibition  of 
Electrical  Plant,  organised  by  the  County  of  London 
Electrical  Supply  Company,  Limited,  the  object  being  to 
give  residents  and  others  an  opportunity  of  inspecting 


on  the  stand  show  six  grades  of  "  Simplex  "  conduit,  in 
both  the  enamelled  and  galvanised  types,  besides  the  usual 
types  of  bends,  tees,  junction  boxes,  etc.  There  are  several 
new  features,  and  visitors  interested  in  high-class  installa- 
tion work  should  not  fail  to  examine  the  watertight  and 
other  fittings  laid  on  the  table  for  that  purpose. 

Johnson  and  Phillips,  Old  Charlton  and  London.  At 
this  firm's  exhibit  is  shown  a  time  element  thermal  cut>out 
designed  by  Mr.  liilotti.  The  principle  of  action  of  this 
cut-out  is  the  expansion  of  a  vapour  or  gas  to  actuate  a 
trigger.  The  source  of  heat  is  a  coil  connected  in  series 
with  the  apparatus  it  is  meant  to  protect.  With  normal 
current  the  cut-out  is  not  affected,  but  with,  say,  25  per 
cent  overload  it  coidd  be  so  adjusted  as  to  act  within  a 
range  of  twenty  minutes  to  one  hour  ;  thus  adjusted,  an 
overload  of  50  per  cent  will  bring  it  into  action  within 


Fin.  1.- The  Simplex  ?teel  Conduit  Co.  Ltd.'s  Stand. 

recent  lighting,  heating,  and  power  developments. 

We  are  enabled  to  give  an  illustration  of  the  stall  of 
the  Simplex  Steel  Conduit  Company,  Limited,  at  which 


Fio.  2.— Bilotti's  Time  Switch. 


seven  to  twenty  minutes.  The  watts  lost  in  the  coil, 
vaiying  as  the  square  of  the  current  and  the  time 
required  for  its  action  vaiying  inversely  as  the  watts  thus 


Fig.  3.  — MOY'S' REVERSE-CURRENT  CIRCUIT  BREAKER. 


i 


the  firm's  specialities  are  well  displayed,  all  the  fittings, 
switch  and  fuse  boards,  and  wiring  work  being  carried 
out  on  their  well-known  conduit  system.    Sample  boards 


dissipated,  it  will  be  seen  that  the  larger  the  overload  the 
quicker  will  be  the  action  of  the  cut-out,  the  time  of  action 
varying  with  the  overload.    It  can  also,  when  required,  be 
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fitted  with  an  alarm  or  indicator,  which  will  ring  a  little 
in  advance  of  the  time  of  action  ;  if,  for  instance,  the  cut-out 
is  set  to  act  within  thirty  minutes  with  50  per  cent  over- 
load, it  will  give  the  alarm  after  the  excess  of  current 
has  heen  on  for  twenty  minutes,  and  with  100  per  cent 
overload  after  five  minutes,  the  cut-out  coming  into  action 
10  and  2J  minutes  later  on  respectively,  thus  giving  suf- 
ficient notice  to  the  engineer  in  charge  to  prevent  a  failure 
in  the  supply.  The  two  views  given  show  clearly  the 
design  of  the  cut-out.  This  cut-out  should  prove  particu- 
larly suitable  for  motor  circuits  where  momentary  over- 
loads are  frequent  and  even  necessary. 

Messrs.  Babcock  and  Wilcox  Limited,  Oriel  House, 
Farringdon  Street,  E.C.,  show  several  models  of  their 
water-tube  boilers,  chain  grate  stokers,  and  illustrations 
of  their  water  softener  (Guttmann's  patent ),  conveyers,  etc. 

The  British  Westinghouse  Electric  Manufacturing  Com- 
pany Limited  show  samples  of  the  Cooper-Hewitt  mercury 
vapour  lamp,  as  designed  for  general  lighting,  and  more 
particularly  for  photographic  and  engraving  work.  Details 
and  particulars  of  these  lamps  were  given  in  the  Practical 
Engineer  of  April  29th,  1904. 

Messrs.  A.  W.  Penrose  and  Company,  Farringdon  Road, 
were  well  represented  by  an  electric  passenger  lift  equip- 
ment, a  warehouse  electric  crane,  etc.,  and  at  another  stall 
the  Cooper-Hewitt  vapour  tanks  and  Bastian  lamps. 

Messrs.  E.  F.  Moy  and  Company  Limited,  Greenland 
Place,  Camden  Town,  N.W.,  have  a  good  display  of  their 
specialties  in  switches,  cut-outs,  and  instruments. 

We  are  enabled  to  give  herewith  details  of  a  new  type 
of  overload  reversible-current  cut-out,  which  the  firm 
exhibit  for  the  first  time.  The  main  spindle  k  carries  /, 
which,  when  in  the  normal  position  and  the  switch  on, 
projects  upwards  in  front  of  the  main  coil  J.  Above  this 
coil  is  fixed  a  bracket  carrying  an  arbor  d,  having  a  cam 
piece  c  with  a  curved  slot  h  on  its  surface,  and  into  this 
slot  projects  the  pin  a  fixed  to  the  end  of  the  arm  i.  Also 
fixed  in  the  arbor  d  is  a  polarised  armature  e,  the  upper 
end  of  which  is  held  mechanically  in  position  by  one  or 
other  of  the  two  poles  f  and  g  of  the  permanent  magnet. 
The  change  of  direction  of  the  main  current  changes  the 
polarity  of  the  armature  e,  moving  it  in  the  opposite 
direction,  and  thus  releases  the  pin  a  from  the  slot  1>, 
allowing  the  switch  to  open. 
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Coolgardie  Water  Supply. 
At  the  ordinary  meeting  on  Tuesday,  the  28th  March,  1905, 
Sir  Guilford  L.  Molesworth,  K.C.I.E.,  president,  in  the  chair, 
the  paper  read  was  "  Coolgardie  Water  Supply,"  by  C.  S.  R. 
Palmer,  M.Inst.C.E.  The  following  is  an  abstract  of  the 
paper :  — 

The  elevated  tract  of  country  situated  in  the  interior  of 
Western  Australia,  and  known  comprehensively  as  the  Cool- 
gardie Groldfields,  is  exceedingly  arid,  fresh  water  being 
unobtainable  naturally,  and  only  in  small  quantities  by  con- 
servation, while  condensed  water  is  very  expensive.  Large 
expenditure  was  first  incurred  on  small  local  water-supply  works, 
but  without  commensurate  results,  and  the  Government  decided 
on  a  comprehensive  scheme  of  construction. 

After  inquiry  into  alternatives,  it  was  recommended  that  the 
work  should  consist  of  a  storage  reservoir  in  the  Darling  ranges 
(capacity  4,600  million  gallons,  .enough  for  two  years'  supply 
and  loss),  a  30  in.  pipe  to  carry  thence  5  million  gallons  daily, 
a  series  of  pumping  stations  along  the  pipe  line,  and  service 
reservoirs  at  various  centres;  the  estimated  cost  of  these  works 
being  .£2,500,000. 

Tn  January,  1903,  the  works  were  formally  opened,  and  they 
have  supplied  water  continuously  since. 

The  reservoir  dam  or  weir  is  built  across  the  Helena  river, 
the  height  of  the  crest  above  river  bed  being  110  ft.,  and  the 
storage  is  sufficient  to  provide  two  years'  consumption  and  loss. 
The  catchment  area  is  569  square  miles,  but  the  rainfall  com- 


paratively is  small,  and  the  off-flow  low.  The  author  details 
the  rainfall  and  off-flow,  and  argues  from  the  figures  that 
percentage  estimates  are  liable  to  mislead  in  some  cases.  The 
reservoir  basin  is  described  as  badly  crossed  by  volcanic  dykes, 
but  these  are  water  tight,  ns  the  small  loss  from  the  reservoir 
proves.  Analyses  of  the  water  stored  show  it  to  be  of  good 
quality,  but  rather  high  in  ammonia,  higher  at  the  reservoir 
than  after  the  journey  through  350  miles  of  pipe  to  the  gold- 
fields.  The  surplus  of  flood  waters  pass  over  the  whole  length 
of  the  dam,  thus  forming  probably  the  highest  overflow  weir 
constructed;  and  so  far  no  damage  has  occurred. 

A  bad  fissure  was  found  in  the  rock  foundations  of  the  dam 
when  opened  up,  necessitating  excavation  to  90  ft.  below  bed 
level.  The  fissure  was  then  bored  into,  and  the  water-tightness 
of  the  material  was  tested  before  concreting  commenced. 

The  dam  is  built  of  concrete,  and  as  nothing  but  stone  was 
available  locally,  a  branch  line  of  railway  4J  miles  long  was 
built  to  convey  cement,  sand,  etc.  Water  for  the  works  and 
for  the  workmen  was  obtained  by  constructing  a  subsidiary 
weir  up-stream,  and  the  small  reservoir  (20  million  gallons 
capacity)  thus  formed,  with  its  overflow  channel  and  flume, 
dealt  with  all  but  a  few  extreme  floods,  thereby  facilitating 
work  on  the  main  dam.  The  cement  used  was  very  carefullv 
tested,  not  only  to  ensure  none  but  good  material  being  used, 
but  also,  as  the  source  of  supply  was  so  far  distant,  to  ascertain 
what  local  treatment  would  render  good  such  cement  as  heated 
excessively  when  setting.  The  results  of  analyses  and  of  tests 
of  tensile  strength,  fineness,  and  heating,  are  detailed,  and 
attention  is  drawn  to  exceptional  behaviour. 

The  sand  was  all  washed  before  use,  the  stone  was  quarried 
and  broken  locally;  raw  materials  deposited  near  the  mixer  were 
worked  down  as  much  as  possible  by  gravity,  and  the  mixture 
was  similarly  helped  in  transport  to  the  weir.  Excavation  of 
foundations  was  carried  on  night  and  day,  an  electric  installa- 
tion furnishing  light.  The  concrete  was  spread  and  rammed 
by  hand,  bond  being  broken  and  plums  introduced  for  greater 
cohesion  and  shearing  resistance  between  layer.  The  concrete 
was  built  between  timber  frames,  the  mixture  next  the  boards 
being  worked  smooth  with  straight  spades  to  save  rendering. 

The  English  Commissioners  recommended  that  of  the  pipes 
three-fourths  should  be  riveted  and  one-fourth  welded,  that 
expansion  joints  should  be  used,  and  the  pipes  be  laid  above 
ground.  Tenders  were  invited  accordingly,  but  permitting  of 
alternative  offers,  and  in  the  result  a  new  form  of  pipe — the 
locking-bar  pipe — was  accepted,  being  cheaper  than  welded 
pipe  and,  strength  for  strength,  than  riveted  pipe.  The  saving 
on  the  estimate  enabled  thicker  pipes  to  be  used,  and  the  danger 
of  undetected  leakage  from  riveted  pipes  being  removed,  the 
main  was  laid  below  ground  with  ordinary  lead  joints.  Analyses 
are  furnished  of  the  soils  along  the  pipe  line.  For  reasons 
given,  the  protective  coating  consisted  of  one  part  of  asphalt 
and  one  part  of  coal  tar.  The  leakage  from  the  main,  both 
when  first  filled  and  also  in  regular  working,  was  found  to  be 
small.  Careful  tests  having  shown  that  machine-caulked  joints 
should  prove  more  uniform  than  handwork,  a  machine  patented 
locally  was  employed.  When  work  was  in  full  swing  as  much 
as  35  miles  of  pipe  per  month  were  caulked  with  seven  machines, 
at  a  cost  no  greater  than  that  of  handwork,  and  with  small 
resulting  leakage.  No  bursts  occurred,  but  six  cases  occurred 
of  pipes  being  cut  through  by  the  combined  action  of  sand  and 
water. 

The  friction  head  allowed  for  in  the  power  calculations  was 
for  dirty  pipes,  and  adding  natural  head  the  total  lift  was 
calculated  to  be  2,655  ft. ;  but  to  provide  for  identical  pumping 
sets,  2,700  ft..  in  four  lifts  of  450  ft.  and  four  of  225  ft.  was 
arranged  for. 

These  reservoirs  are  of  concrete,  and  consist  of  six  of  1  million 
gallons  each  for  pump  suction,  two  of  J  million  gallons  for 
regulation  of  flow  in  the  main,  and  one  of  1  million,  one  of 
2  million,  and  one  of  12  million  gallons  for  service  purposes. 
Drawings  are  given  typical  of  all  but  the  last,  which  is  of 
separate  design.  Its  concrete  lining  is  thin,  unbacked,  and 
built  in  sections,  with  expansion  joints  filled  with  bitumen 
between  sections.  A  grillage  of  barbed  wire  in  each  section 
keeps  it  intact,  and  the  joints  are  easilv  caulked  when  necessary. 
Normal  sand  being  too  expensive,  a  fine  loamy  sand  was  used 
for  the  concrete  of  the  large  service  reservoir,  with  good  results. 
The  original  scheme  did  not  provide  for  reticulation  of  town- 
shins,  but  this  was  eventually  carried  out  at  Coolgardie. 
Kalgoorlie.  Boulder,  and  the  Kalgoorlie  mining  belt.  A 
telephone  line  380  miles  lon<r  connects  headquarters,  the  pump- 
ing stations,  and  the  service  and  regulating  reservoirs  with 
each  other. 

The  author,  who  succeeded  the  late  Mr.  C.  T.  O'Connor. 
M.Inst.C.E. ,  was  responsible  for  half  the  work.  The  original 
estimate,  deducting  the  cost  of  work  not  carried  out,  amounted 
to  £2.435.000,  and  the  actual  cost  to  £2.660,000.  the  excess 
being  fullv  accounted  for  by  the  extra  expenditure  in  pro- 
viding high-duty  pumping  machinery.  Details  of  the  cost  arc 
furnished. 
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THE   COMPOUNDING   OF  LOCOMOTIVE 
ENGINES.* 

By  Me.  John  Eiekie. 

"  Compounding,''  as  applied  to  marine  and  stationary  engines, 
has  been  universally  attended  by  the  most  successful  results; 
but,  as  applied  to  locomotive  engines,  it  has  been  accompanied 
by  results  of  such  a  varying  and  conflicting  nature  that  British 
engineers  almost  unanimously,  and  foreign  engineers  in  con- 
siderable numbers,  hold  that  the  simple  locomotive  can  and  does 
successfully  compete  with  the  compound. 

In  practice  there  are  two  methods  of  allowing  for  the  expan- 
sion of  steam,  viz.:  — 

Simple. — The  first  and  earliest  method  of  attaining 
economy  in  steam  consumption  was  in  the  expansion  of 
steam  by  an  early  cut-off  in  the  cylinders  of  a  one- 
stage  expansion  engine,  and  this  is  still  a  successful 
method. 

Compound. — The  modern  method  of  attaining  economy  in 
steam  consumption  is  in  the  expansion  of  steam  by  a 
later  cut-off  in  one  or  more  high-pressure  cylinders 
of  a  two-stage  or  multiple-expansion  engine. 
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The  author  considers  that  the  use  of  a  "  later  cut-off  "  in  the 
compound  method  has  not  been  called  for  in  non-condensing 
engines.  By  adhering  to  the  "early  cut-off"  of  the  simple 
engiue,  there  appears  every  reason  for  a  still  further  economy. 
\\  hat  follows  will  show  the  application  of  this  deviation  from 
the  present  practice  of  compounding  locomotives,  and  by  way 
61  a  preface  a  synopsis  of  the  representative  systems  of  expansive 
working  in  locomotives  is  here  given. 

I. — The  Simple  System. 
Fig.  1  shows  the  arrangement  for  a  modern  express  locomotive 
with  cylinders  20  in.  in  diameter  by  26  in.  stroke.  In  actual 
working  the  driver  throttles  the  steam  sufficiently  to  get  a 
pressure  in  the  steam  chest,  varying  with  the  required  work, 
and  sets  the  cut-off  from  20  to  25  per  cent  of  the  stroke  of  the 
piston.  Such  is  the  practice  to-day,  and  it  was  the  same  35 
years  ago.  In  answer  to  the  call  for  more  power,  the  boiler 
pressure  has  risen  from  1001b.  or  120  1b.  to  2001b.  per  square 
inch,  and  cylinders  have  been  increased  in  size,  but  these  has 
been  no  improvement  in  the  working. 

Paper  read  before  the  Institute  of  Engineers  and  Shipbuilders  in  Scotland, 
on  21st  February,  1005. 


II. — Compound  Systems. 

(a)  Tivo-cylinder  Compound . — Fig.  2.  Primarily  introduce  ! 
by  Mallet,"  of  the  Bayonne  and  Biarritz  Railway,  and  now 
principally  identified  with  the  names  of  "  Worsdell  "  and  "  Von 
Borries."  Comparing  this  system  with  the  simple — one  of  the 
high-pressure  cylinders  has  been  taken  away,  and  a  low-pressure 
one  substituted.  This  low-pressure  cylinder  is  usually  placed 
similarly  to  the  high  pressure  in  relation  to  the  frame  plates, 
but  in  the  illustration  it  is  shown  inside  with  the  high-pressure 
cylinder  outside,  as  would  be  necessitated  by  the  limitation 
of  the  loading  gauge  on  British  railways  if  cylinders  of  such 
large  diameters  were  used. 

(b)  Three-cylinder  Compound.- — Fig.  3.  Shows  the  system 
adopted  by  Mr,  Webb  on  the  London  and  North-Western  Rail- 
way. In  this  system,  as  compared  with  the  two-cylinder  com- 
pound, the  high-pressure  cylinder  is  divided,  half  being  placed 
on  each  side  of  the  engine,  while  the  low-pressure  cylinder 
remains  as  in  fig.  2. 

(c)  Three-cylinder  Compound, — -Fig.  4.  Exhibited  in  the 
Paris  Exhibition  of  1889  by  the  Northern  Railway  of  France, 
and  now  principally  identified  with  Mr.  Smith's  system  on  the 
Midland  and  North-Eastern  Railways.  This  is  the  alternative 
method  of  that  shown  in  fig.  3 — one  high-pressure  cylinder 
being  divided  into  two,  one  being  placed  on  each  side  of  the 
engine. 

(d)  Four-cylinder  Tandem  Compound. — Fig.  5.  Experimented 
with  on  various  railways,  and  represents  the  high-pressure  aud 
low-pressure  cylinders  of  fig.  2  divided,  half  of  each  being  placed 
on  each  side  of  t  he  engine. 

('■)  Four-rylindt  r  Vaurlain  Compound. — Fig.  6.  Is  similar 
to  Fig.  5,  except  that  the  cylinders  arc  superposed  on  one 
another. 
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(/')  Four-ci/linder  Compound  with  Independent  Cranio. — Fig. 
7.  Latterly  introduced  by  Mr.  Webb,  of  the  London  and  North- 
Western  Railway,  and  Mr.  De  Glehn.  in  France.  In  this  system 
the  high-pressure  and  low-pressure  cylindt _s  of  Fig.  2  are 
divided  aud  connected  to  separate  cranks. 

The  latter  three  types,  viz.,  (rf),  (e),  and  (f),  are.  correctly 
speaking,  duplex,  or  the  large  cylinders  of  fig.  2  divided  into 
two  sets  of  small  compound  engines. 

All  oomjxnind  engines  built  on  these  systems  require  start- 
ing gears,  i.e.,  they  have  to  be  arranged  for  temporary  conver- 
sion to  the  simple  system  to  enable  them  to  start  with  a  heavy 
load,  or  to  exert  a  maximum  effort  in  times  of  stress  (say,  on 
negotiating  inclines). 
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Two-cylinder  compound  experiments,  extending  over  many 
years,  were  made  with  cut-offs,  earlier  than  40  per  cent  of  the 
Stroke  of  the  high-pressure  piston,  but  it  was  fouuel  that  under 
the  existing-  cylinder  proportions  the  limits  of  economical  work- 
ing lay  between  40  to  50  per  cent  cut-off. 


cither  "simple"  or  "compound."      Working  compound,  its 
tractive  capability  was  less  than  that  of  the  original  simple 
engine.    Working  simple  with  three  cylinders,  the  boiler  failed 
to  supply  sufficient  steam. 
The  author  has  further  experimented  with  the  system  of  three- 
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Fio.  9.— Three  Sets  taken  during  Brake  Trial  of  Three-cylinder  Compound  Engine.     Loadjl2113-3  lbs. 


An  engine  of 
grades  in  ludi 
each  19  in.  in 
also  19  in.  in 


the  type  illustrated  by  fig.  4  was  tested  on  heavy  cylinder  compound,  shown  in  fig.  8,  the  special  features  of 

i  in  1897.    A  simple  engine,  having  two  cylinders  which  are  as  follows,  viz.:—             .     ,         .  , 

diameter  by  26  in.  stroke,  had  a  third  cylinder.  Both  high-pressure  cylinders  of  the  simple  engine  are  retained, 

diameter,  added,  and  was  arranged  to  work  I    the   diameter   also  remaining  the  same.      The  low-pressure 
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cylinder  added  has  a  capacity  of  about  14,  times  that  of  tlic 
combined  capacity  of  the  two  high-pressure  cylinders.  The 
pistons  are  connected  to  a  three-throw  crank  set  at  angles  of 
120  degrees  in  relation  to  one  another.  There  is  no  special 
starting  gear.  With  an  engine  of  this  type,  having  two  high- 
pressure  cylinders  20  in.  in  diameter  and  24  in.  stroke,  and  one 
low-pressure  cylinder  3H  in.  in  diameter  by  26  in.  stroke,  work- 
ing with  a  boiler  pressure  of  180  lb.  per  square  inch,  and  a 
cut-off  of  25  per  cent  in  the  high-pressure  cylinders,  a  gross 
load  of  900  tons  was  taken  up  a  gradient  of  1  in  150.  The 
simple  engine,  fig.  1,  when  undertaking  this  work,  would  require 
a  cut-off  of  10  per  cent  of  the  stroke  of  the  pistons. 

Comparing  this  last  compound  with  that  of  the  simple  engine, 
the  author  claims  that  with  the  same  weight  of  steam  utilised, 
i.e.,  a  cut-off  of  25  per  cent  in  each  case,  there  is  an  increased 
efficiency  due  to  the  further  exjjansion  of  the  steam  in  the  third 
cylinder,  and  a  further  increase  of  efficiency  due  to  the  better 
distribution  of  power  and  balance  by  the  use  of  the  three-crank 
system.  It  may  be  objected  that  the  further  expansion  would 
be  more  simply  obtained  by  lengthening  the  stroke.  This  has 
been  done  on  the  Great  Western  Railway,  a  stroke  of  30  in. 
having  bec.i  tried,  but  the  ordinary  limitations  in  design  are  a 
serious  obstacle  to  anything  further  being  done  in  this  way. 
Piston  speed,  etc.,  also  have  their  limitations. 

Comparing  this  three-cylinder  compound  system  with  the  two- 
cylinder  type,  fig.  2,  there  is,  with  the  same  weight  of  steam, 
i.e.,  a  cut-off  of  25  per  cent  in  the  two  high-pressure  cylinders  of 
the  former,  and  a  50  per  cent  cut-off  in  the  high-pressure 
cylinder  of  the  latter — -a  gain  in  efficiency  due  to  further  expan- 
sion, and  to  the  better  distribution  of  power  and  balancing  in 
the  former.  Also,  the  fluctuation  of  pressure  in  the  low-pressure 
steam  chest  disappears  in  the  three-cylinder  type,  the  dis- 
position of  cranks  at  120  degrees  allowing  one  high-pressure 
cylinder  to  exhaust  just  as  the  low-pressure  piston  commences 
a  stroke,  and  the  other  higk-pressure  cylinder  to  exhaust  when 
the  low-pressure  piston  has  moved  through  40  per  cent  of  the 
stroke,  thus  maintaining  a  constant  supply  to  the  receiver. 
The  starting  difficulties  are  entirely  overcome,  as  the  high- 
pressure  cylinders  can  be  utilised  to  the  same  power  as  in  the 
simple  engine. 

In  general  compound  practice  the  ratio  of  high-pressure  to 
low-pressure  volume,  based  on  a  40  to  50  per  cent  cut-off,  is  as 
1  to  2  or  2£.  As  already  stated,  the  author  adopts  a  ratio 
of  1  to  1^,  for  he  finds  in  practice  that  this  gives  an  equal 
distribution  of  power  on  the  basis  of  a  25  per  cent  cut-off. 

The  admission  pressure  in  the  low-pressure  cylinder  is  in 
practice  never  lower  than  the  terminal  pressure  of  the  high- 
pressure  cylinders.  A  condition  of  working  with  this  three- 
cylinder  system  is  that  the  low-pressure  cylinder  has  a  constant 
cut-ofi  at  80  per  cent  of  the  stroke  of  the  piston.  The  author 
has  found  that  with  a  receiver  pressure  as  low  as  101b.  per 
square  inch,  or  even  lower,  there  was  still  such  force  in  the 
final  exhaust  as  to  create  sufficient  draught  in  the  smoke  box. 

Fig.  10  shows  one  of  the  methods  of  applying  this  compound 
system  to  an  "  Atlantic  "  typie  of  express  locomotive  engine. 
This  design  is  by  Mr.  Chas.  Lake,  who  for  many  years  has 
made  a  careful  study  of  locomotive  engineering  practice,  and 
who  has  kindly  given  permission  to  reproduce  it  as  an  illustra- 
tion for  this  paper. 

A  portable  engine  of  12  horse  power  on  the  system  just 
described  lias  been  made  by  a  well-known  firm,  and  the  brake 
tests  for  this  engine  are  given  in  Table  I.      The  two  high- 

TABLE  I. 

Size  of  cylinders,  lh  in.,  7^  in.,  12  in.  by  14  in.  stroke.  Size  of  boiler, 
3  ft.  4  in.  diameter  by  7  ft.  1  in.  long,  38  tubes  2j  in.  diameter  by 
7  ft.  7  in.  long.  Grate  area,  92  square  feet.  Total  heating  surface, 
21T98  squ  ire  feet.    Boiler  pressure,  125  lb.  per  square  inch. 


Data. 

Trial 
No.  1. 

Trial 
No.  2. 

Trial 
No.  3. 

610 

1040 

1450 

38-85 

•  42-84 

01-23 

S0-2S 

172 

172 

170 

1019-5 

1323 

23-17 

20-8 

401-33 

401-33 

306-6 

Mean  pressure  in  II. 1'.  cylinder,  right  .... 

23-812 

31-075 

32-37 

Mean  pressure  in  H. P. 'cylinder,  left  

22-467 

28-78 

32-10.0 

13-63 

21-94 

33-88 

pressure  cylinders  were  each  7^in.  in  diameter,  and  the  low- 
pressure  cylinders  12  in.  in  diameter,  the  stroke  in  each  case 


being  14  in.  The  three  cylinders  were  in  one  casting,  aud  no 
provision  for  increasing  the  receiver  capacity  was  made.  The 
tests  given  in  fig.  9  were  taken  from  a  three-cylinder  compound 
locomotive  engine  with  two  high-pressure  cylinders  10£  in.  in 
diameter,  and  one  low-pressure  cylinder  26  in.  in  diameter, 
with  a  common  stroke  of  24  in.,  and  a  working  pressure  in  the 
boiler  of  1401b.  per  square  inch.  The  brake  tests,  however, 
show  fairly  good  results,  and  would  probably  have  been  better 
with  the  use  of  a  higher  boiler  pressure. 

In  conclusion,  the  great  diversity  of  opinion  as  to  the  merits 
of  the  various  types  of  locomotives  now  at  work,  both  simple 
and  compound,  and  the  urgent  requirements  for  standardisation 
of  the  locomotive  engine,  point  to  the  necessity  for  having 
brake  tests  made  from  each  type  of  engine  designed  before 
leaving  the  builder's  hands,  so  as  to  reduce  the  various  types 
to  one  common  standard.  With  such  brake  tests  the  author  has 
no  hesitation  in  offering  an  opinion  that  the  compound  loco- 
motive would  take  first  place,  and  that  the  simple  locomotive 
engine  would  be  relegated  to  the  same  position  as  the  simple 
marine  engine. 


EXHAUST   STEAM    IN    MINE  WORKINGS. 


In  many  of  the  small  collieries  in  New  Zealand,  steam 
pumps — generally  of  the  direct-acting  "  Duplex  "  type — 
are  used,  and  are  not,  as  a  rule,  of  very  great  capacity. 
Steam  is  conveyed  to  the  pump  underground  from  a  boiler 
at  the  surface,  but  the  exhaust  steam  often  presents  a 
difficulty.  If  allowed  to  escape  freely  into  the  workings, 
it  is  very  liable  to  set  up  conditions  inimical  to  the  stability 
of  the  roof,  besides  making  everything  hot  and  wet  for  a 
considerable  area,  and  therefore  the  rough-and-ready  expe- 
dient of  allowing  the  exhaust  steam  to  discharge  into  the 
sump  water  is  frequently  adopted.  This  certainly  reduces 
the  nuisance,  but  at  the  expense  of  efficiency,  owing  to  the 
extra  back  pressure  on  the  pistons,  caused  by  the  head 
of  water  over  the  discharge  end  of  the  exhaust  pipe. 

A  very  simple  method  of  meeting  the  difficulty  (which 
not  only  gets  rid  of  the  undesirable  conditions  entirely,  but 
actually  assists  the  pump,  owing  to  the  condensation  of 
exhaust  steam  and  the  vacuum  obtained)  has,  on  the 
recommendation  of  Mr.  Hayes,  inspecting  engineer  under 
the  Mines  Department,  been  recently  carried  out  at 
two  small  mines  with  satisfaction  to  the  management.  The 


t'xhaust  Steam  in  Mine  Workings. 

arrangement  is  as  follows  :  The  suction  pipes  are  laid  as 
usual  from  the  pump  into  the  water  lodge  or  sump,  but 
the  lowest  length  of  pipe  is  somewhat  larger  than  the  pipes 
above.  The  exhaust  steam  pipe  is  carried  down  alongside 
the  suction  pipe,  and  turned  into  it  at  the  lower  end,  as 
shown  in  the  sketch.  Near  the  pump  a  plug  tap  or  cock 
is  placed  on  the  exhaust  pipe,  but  between  this  tap  and 
the  pump  a  short  branch  pipe  (of  the  same  diameter  as 
the  exhaust  pipe)  must  be  connected  and  fitted  with  a 
similar  tap.  These  two  taps  should  be  connected  to  one 
lever,  so  that  the  operation  of  opening  one  closes  the 
other.  Before  starting  the  pump  to  work,  the  tap  on  the 
main  exhaust  pipe  must  be  closed,  and  that  on  the  branch 
pipe  opened.  On  the  pump  being  started,  this  allows  the 
exhaust  to  discharge  into  the  surrounding  atmosphere,  but 
it  is  desirable  to  continue  the  branch  pipe  a  few  feet  past 
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the  tap  and  lead  the  exhaust  into  a  small  tank  of  water. 
(In  the  case  of  small  pumps  an  oil  drum  is  ample.)  When 
it  is  ascertained-  that  the  pump  has  got  fairly  to  work  on 
the  water,  the  lever  connecting  the  taps  is  pushed  gently 
over,  and  the  exhaust  steam  then  passes  down  the  main 
pipe' into  the  suction.  It  must  be  remembered  that  the 
taps  must  be  reversed  by  the  connecting  lever  a  few  seconds 
before  the  steam  is  shut  off  from  the  pump  to  avoid  flooding 
the  cylinders,  and  also  that  where  leather  pump  buckets 
are  used  care  should  be  taken  not  to  let  the  pump  get  on 
air  before  altering  the  direction  of  the  exhaust  steam, 
otherwise  the  heat  will  damage  the  leathers. 

Actual  experiments  have  demonstrated  that  an  increase 
of  12£  per  cent  in  the  working  speed  and  capacity  hay 
been  attained  by  the  use  of  this  simple  condenser.  The 
method  has  its  limits,  but  is  eminently  suited  to  pumps 
designed  for  comparatively  low  heads. — ■Science  and  Art  of 
Mining. 


Barrow-in-Furness- — Barrow  is  still  expecting-  a  huge 
influx  of  orders  for  shipbuilding.  It  cannot  be  said  that 
there  is  much  in  hand  at  present.  The  Katori,  a  sister  ship 
to  the  Kashima,  which  was  launched  on  March  22ud  from  the 
Elswick  works  of  Armstrong,  Whitworth,  and  Company,  is 
well  in  hand.  As  a  matter  of  fact,  although  she  is  still  on  the 
ways,  she  has  had  put  into  her  considerably  more  than  the 
Kashima's  launching  weight,  although  she  will  not  be  launched 
until  May,  or  possibly  June.  The  Barrow  launching  slips  have 
a  good  foundation.  This  fact,  coupled  with  that  that  the  Walney 
Channel  is  very  favourable  for  launching,  enables  the  Vickers' 
tirni  to  put  considerably  more  weight  into  the  boats  whilst 
actually  on  the  stocks  than  would  be  permissible  on  less- 
favoured  sites.  The  training  ship  Exmouth  is  being  proceeded 
with  briskly,  which  remark  applies  also  to  H.M.S.  Natal. 
There  are  some  ten  submarines  building  in  the  covered  shed 
devoted  to  their  manufacture.  H.M.S.  Skirmisher,  twin  sister 
to  Sentinel,  is  being  fitted  with  her  machinery.  The  Great 
Western  Railway's  cross-channel  steamer  Reindeer  is  still  in 
Vickers'  undergoing  repairs.  The  first-class  battleship 
Dominion  is  very  little  short  of  completion.  She  has  been  fitted 
with  a  complete  set  of  oil  burners  and  tanks  for  use  under  the 
main  boilers.  It  is  interesting  to  note  Mr.  Pretyman's  reply 
to  a  question  in  the  House  of  Commons  last  week  on  the 
question  of  oil  fuel  in  the  navy.  He  gave  the  cost  of  steam 
coal  at  £1  per  ton,  and  oil  such  as  is  used  for  fuel  costs  the 
Admiralty  £2  per  ton.  They  find  that  1  ton  of  oil  is  equal  in 
steam-raising  value  to  1£  tons  of  coal.  Vickers  are  developing 
a  new  scheme  for  the  conditions  of  apprenticeship  in  their  works 
at  Barrow.  Every  youth,  before  being  admitted  as  an 
apprentice,  must  pass  an  examination  in  arithmetic,  algebra, 
geometry,  etc.  Admission  to  the  drawing  offices  has  always 
been  by  competition,  and  now  there  is  an  added  condition 
that  all  candidates  for  drawing  office  must  have  given  satis- 
factory attendances  for  at  least  two  nights  per  week  at  the 
local  technical  school.  All  apprentices  attending  evening  classes 
are  allowed  to  commence  work  the  following  morning  an  hour 
later,  viz.,  7  o'clock.  Apprentices  successful  at  the  May 
examinations  of  the  Board  of  Education  and  other  bodies  receive 
extra  pay  for  each  success.  Apprentices  wdio  have  given  satis- 
faction at  the  local  technical  school  will  be  allowed  to  proceed 
to  more  advanced  institutions  elsewhere,  and  such  time  will 
be  counted  as  part  of  their  apprenticeship  term  of  five  years. 
Such  is  briefly  the  scheme  put  forward,  and  it  will  no  doubt 
be  the  means  of  greatly  raising  the  standard  of  the  future 
Vickers'  workman. 

Mid-Tyne. — The  annual  report  to  the  shareholders  of  Messrs. 
Robert  Stephenson  and  Comjsany  Limited,  Hebburn,  shows  that 
a  large  amount  of  work  has  been  carried  out  during  the  year. 
The  graving  dock,  power  and  pump  house,  and  dock  repairing 
shop  were  completed  in  September  last.  The  dock  was  satis- 
factorily employed,  and  is  already  proving  a  valuable  part  of 
the  company's  business.  Their  marine-boiler  shop  and  New- 
castle foundry  had  been  better  employed,  and  showed  a  profit. 
The  dry  dock  is  being  kept  fully  employed.  The  steamships 
Royal  Dane  and  Reliance  are  both  undergoing  repairs.  It 
is  stated  that  Sir  W.  Armstrong,  Whitworth,  and  Company, 
Walker,  have  secured  an  order  for  two  screw  steamers  390  ft. 
in  length,  each  with  three  boilers,  from  Messrs.  A.  Holt  and 


Company,  Liverpool.      Messrs.  Swan,  Hunter,  and  Wigham 
Kichardson  Limited,  have  received  an  order  from,  the  Cork 
Steamship  Company,  Cork,  for  a  fair-sized  steel  screw  steamer. 
The  Wallsend  Slipway  and  Engineering  Company  have  orders 
in  hand  for  propelling  machinery  for  various  ships  at  present 
under  construction  on  the  Tyne.    Messrs.  R.  Stephenson  and 
Company  Limited,  Hebburn,  launched  from  their  yard  a  screw 
steamer  for  Messrs.  Holzapfel,  Whitfield,  and  Company,  of 
Newcastle,  for  the  Lydford  Steamship  Company.    She  is  352 ft. 
long,  47  ft.  broad,  and  29  ft.  10  in.  moulded  depth,  and  will 
carry  6,300  tons  dead  weight.      She  is  specially  designed  for 
carrying  grain  cargoes  in  bulk  without  bagging.    Messrs.  R. 
and  W.  Hawthorne,  Leslie,  and  Company  Limited  have  just 
added  another  vessel  to  the  fleet  of  the  Gleu  Line,  of  which 
Messrs.  McGregor,  Gow,  and  Company  are  the  managers.  The 
vessel,  which  is  named  Glenstran,  is  400  ft.  in  length  by  49  ft. 
in  breadth.    The  machinery  has  been  supplied  by  the  Wallsend 
Slipway    and    Engineering   Company    Limited.       There  was 
launched  from  the  yard  of  the  Tyne  Iron  and  Steel  Shipbuilding 
Company  Limited,  of  Willington  Quay,  a  steel  screw  steamer  . 
built  to  the  order  of  a  Norwegian  firm.    This  vessel  is  355  ft. 
in  length,  50  ft.  in  breadth,  and  30  ft.  6  in.  moulded  depth. 
The  vessel,  which  was  named  the  Taurus,  is  being  engined  by 
Messrs.  Blair  and  Company,  Stockton.    A  magnificent  turbine 
steamer  named  the  Viking  was  launched  from  the  Walker  yard 
of  Messrs.  Armstrong,  Whitworth,  and  Company  Limited  in 
the  presence  of  a  large  and  enthusiastic  assembly  of  visitors. 
The  Viking  will  be  one  of  the  fastest  passenger  vessels  afloat, 
and  will  carry  freights  of  festive  holiday  makers  between  Liver- 
pool and  Fleetwood  and  the  ports  of  the  Isle  of  Man.  The 
V  iking  is  a  vessel  of  splendid  appearance.    She  is  361  ft.  long. 
12  ft.  broad,  and  has  a  moulded  depth  of  17  ft.  3  in.    Her  speed 
will  be  22  knots  per  hour.    The  machinery  is  being  supplied 
by  the  Parsons  Marine  Steam  Turbine  Company  Limited.  She 
is  lifted  out  in  the  most  luxurious  style,  and,  as  far  as  the 
comfort  of  the  passengers  is  concerned,  she  will  be  equal  in 
every  respect  to  an  Atlantic  liner.    The  steamer  Benue,  built 
by  Swan,  Hunter,  and  Wigham  Richardson  Limited  for  the 
West  African  trade  of  Messrs.  Elder,  Dempster,  and  Company, 
has  just  undergone  a  most  successful  trial,  a  speed  of  12'| 
knots  being  attained  on  the  measured  mile.      The  vessel  is 
362  ft.  in  length,  and  carries  a  dead-weight  cargo  of  about 
t,780  tons.    The  engines,  which  are  of  the  triple-expansion  type, 
have  been  constructed  by  the  Wallsend  Slipway  and  Engineering 
Company  Limited.    The  beautiful  turbine  yacht  Albion,  built 
by  Messrs.  Swan,  Hunter,  and  Wigham  Richardson  Limited  for 
Sir.  Geo.  Newnes,  has,  after  a  series  of  interesting  trials,  taken 
her  departure  for  Southanqjton.    The  new  steel  screw  steamer 
Bosanka,  built  by  the  Northumberland  Shipbuilding  Company 
Limited,  of  Howden-on-Tyne,  to  the  order  of  a  Dalmatian  firm, 
has  had  a  very  successful  trial,  when  a  speed  of  11  knots  was 
maintained.    The  propelling  machinery  was  supplied  by  the 
North-Eastern  Marine  Engineering  Company  Limited,  Wallsend. 

Dundee- — Trade  in  the  yards  along  Tayside  has  been  very 
brisk  for  the  past  month,  there  having  been  two  launches  and 
two  new  orders  booked  besides  the  fitting  out  of  the  local 
whalers  for  the  season's  fishing.  This  fleet  has  been  further 
increased  by  the  addition  of  the  Scotia  from  the  Scottish 
Geographical  Society.  The  Scotia  will  be  commanded  by  Capt. 
T.  Robertson,  wdio  commanded  the  vessel  duriug  her  Antarctic 
cruise,  and  the  vessel,  which  will  be  brought  round  from  the 
Clyde,  will  be  managed  by  a  local  company  and  refitted  by  a 
local  firm  of  shipbuilders.  The  whaling  fleet  now  consists  of 
seven  steamers  as  compared  with  five  of  last  year.  The  Caledon 
Company  launched  from  their  yard  a  steamer  named  the  Princess 
Helene,  built  to  the  order  of  M.  Langlands  and  Sons,  Princess 
Line,  Glasgow  and  Liverpool.  The  dimensions  of  the  Princess 
Helene,  which  was  constructed  in  the  short  period  of  three 
months,  are  as  follows:  Length,  220ft.;  breadth,  31ft.;  and 
depth,  15  ft.  5  in.  She  is  specially  designed  for  the  rapid 
handling  of  cargo,  and  is  fitted  with  large  hatches  and  holds 
constructed  on  the  gilder  principle  without  pillars.  The  engines 
are  supplied  by  the  builders,  and  are  of  the  triple-expansion 
type,  with  cylinders  17  in.,  28  in.,  and  45  in.  diameter,  with  a 
33  in.  stroke,  steam  being  supplied  from  two  large  steel  boilers 
at  a  pressure  of  1701b.  per  square  inch.  The  vessel  and 
maiiiinery  have  been  superintended  during  construction  by 
Mr.  Alex.  Bowie,  the  company's  superintending  engineer.  There 
was  also  launched  from  an  adjoining  slipway  in  the  Caledon 
Yard  a  finely-modelled  steamer  named  the  Grive,  which  has 
been  built  to  the  order  of  the  G.S.N.  Company,  London.  The 
Grive  has  been  built  to  the  highest  class  of  Lloyd's,  and  is 
intended  for  passenger  and  cargo  traffic.  She  is  301  ft.  in 
length,  41  ft.  beam,  and  20  ft.  deep.  The  engines  and  boilers, 
as  well  as  auxiliary  machinery,  were  supplied  by  the  Caledon 
Engineering  Company's  works  at  Lilybank  foundry,  and  there 
is  also  a  complete  installation  of  electric  light  being  fitted.  In 
addition  to  these  launches  the  Dundee  Shipbuilders  Company 
have  also  constructed  a  tug  of  about  100  tons,  which  they  are 
sending  out  in  sections  to  South  America.  During  the  month 
Messrs.   Gourlay  have  booked  an  order  for  a  medium-sized 
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steamer  for  the  Cork  Steamship  Company.  This  makes  the 
third  vessel  under  construction  in  Camperdown  Yard.  There 
are  also  rumours  of  new  orders  for  the  Caledon  Company,  but 
these  rumours  require  confirmation,  which,  I  hope,  may  be  con- 
tained in  my  next  report.  The  new  steamer  Drumgeith,  which 
has  been  built  in  Sunderland  to  the  order  of  R.  A.  and  J.  H. 
Mudie,  of  Dundee,  has  had  a  very  successful  trial  trip,  and 
has  sailed  on  her  maiden  voyage  to  New  York,  as  also  has  the 
new  Den  of  Kelly,  which,  after  being  rapidly  fitted  out  here,  ha,s 
mailed  for  China  and  Japan.  The  railway  ferry  paddle  boat 
Khargpur,  which  left  here  for  Calcutta  on  January  4th,  has,  to 
the  satisfaction  of  all  interested,  arrived  safely  at  her 
destination  on  the  30th  March. 

Clyde- — The  month  of  March,  1905,  will  not  be  a  red-letter 
month  in  the  calendar  of  Clyde  shipbuilders,  the  new  orders 
booked  during  the  month  being  a  long  way  below  the  preceding 
two  months,  totalling  up  to  between  14,000  and  15,000  tons. 
However,  with  the  considerable  amount  of  tonnage  previously 
on  hand,  the  Clyde  is  not  at  all  in  a  bad  way,  and,  relatively 
compared,  may  be  classed  as  good.  The  principal  orders 
booked  include  a  new  turbine  yacht  of  about  2,000  tons  for  the 
King.  Messrs.  A.  and  I.  Inglis,  Pointhouse,  Partick,  are  the 
favoured  competing  tenderers,  who,  in  common  with  all  those 
invited  to  submit  designs  and  offers,  tendered  under  a  Horn  (h 
plume,  or  motto,  significant  proof  that  sheer  merit  gained  this 
gratifying  distinction.  It  goes  without  saying  that  she  will 
be  finished  to  the  very  highest  class,  and  her  speed  is  to  be 
18  knots  full.  Messrs.  Ferguson  Brothers,  Port  Glasgow,  have 
orders  to  build  a  powerful  screw  tug  for  the  Clyde  Shipping 
Company.  Messrs.  Geo.  Brown  and  Company,  Greenock, 
have  two  small  steamers,  one  for  the  Glasgow  and  Greenock 
Shipping  Company,  and  one  for  Messrs.  Steel  and  Bennie, 
Glasgow.  Messrs.  Inglis,  Pointhouse,  have  an  ordei  for  a  steam 
collier  for  Messrs  W.  O.  McCormick,  Kingston.  Messrs.  Mur- 
doch and  Murray,  Port  Glasgow,  have  an  order  for  a  coasting 
steamer  for  Glasgow  owners.  Messrs.  Rodger  and  Company, 
Port  Glasgow,  have  an  order  from  Messrs.  Easton,  Greig,  and 
Company,  Glasgow,  for  a  steamer  of  5,500  tons  carrying 
capacity.  The  launches  for  the  month  run  up  to  some  22  craft, 
with  a  tonnage  of  about  44,000  tons.  A  large  number,  however, 
were  small  craft,  ranging  from  750  tons  down  to  100  tons.  The 
principal  vessels  were  the  Furst  Bismarck,  of  8,300  tons, 
launched  by  the  Fairfield  Shipbuilding  Company,  Govan,  to  the 
order  of  the  Hamburg-American  Company.  Messrs.  Barclay, 
Curie,  and  Company  Limited,  Whiteinch,  launched  a  twin-screw 
passenger  and  cargo  steamer,  the  Peshawur,  to  the  order  of  the 
P.  and  O.  Steam  Navigation  Company.  She  is  a  sister  ship , 
to  the  Poona,  launched  by  the  same  firm  for  the  same  owners 
in  December  of  1904.  She  has  a  carrying  capacity  of  10,000 
tons  dead  weight,  and  is  classed  to  the  British  Corporation's 
highest  standard.  The  vessel  has  two  sets  of  triple-expansion 
engines,  by  the  builders.  The  working  pressure  of  the  boilers  is 
185  lb.  n.p.  Messrs.  Connell  and  Company,  Whiteinch,  launched 
the  Inverclyde  steamship  to  the  order  of  Messrs.  Royden  and 
Wilson,  Liverpool.  Triple-expansion  engines  by  Messrs  Duns- 
muir  and  Jackson,  Govan.  Messrs.  D.  and  W.  Henderson. 
Glasgow,  launched  the  steel  screw  steamer  Crown  of  Castile, 
specially  designed  for  the  West  Indian  trade  of  Messrs.  Prentice, 
Service,  and  Henderson,  of  Glasgow.  Her  gross  tonnage  is 
4,400  tons,  and  the  triple-expansion  engines  and  machinery 
were  supplied  by  the  builders.  Messrs.  Rodger  and  Company, 
Port  Glasgow,  launched  the  Baron  Ardrossan,  a  steel  screw 
steamer  of  4,350  tons,  for  Messrs.  Hogarth  and  Sons,  Glasgow. 
Russel  and  Company,  Port  Glasgow,  launched  the  Ben  Nevis 
to  the  order  of  Messrs.  Watson  Brothers,  Glasgow.  She  is 
designed  to  carry  6,500  tons  dead  weight,  built  to  the  highest 
class  at  Lloyd's,  and  will  be  engined  by  Messrs.  J.  and  G. 
Kincaid  and  Company,  Greenock.  Messrs.  Russel  also 
launched  the  Lady  Eileen  for  passenger  trade  in  Canada,  some 
900  tons  gross.  Messrs.  McKie  and  Baxter,  Govan,  will  supply 
the  engines.  Messrs.  Beardmore  launched  the  Rathlin,  of 
1,500  tons,  built  to  the  order  of  the  Clyde  Shipping  Company. 
The  Clyde  Shipbuilding  and  Engineering  Company  Limited 
launched,  to  the  order  of  the  Danish  Russian  Steamship  Com- 
pany, Copenhagen,  a  steamship,  the  Michael  Outchoukoff,  of 
2,500  tons  gross.  This  is  the  first  of  four  similar  vessels  they 
are  building  for  the  same  firm.  Messrs.  Mackie  and  Thomson 
had  a  steamer  launched  of  400  tons  dead-weight  capacity  for 
Messrs.  Mann,  Macneal,  and  Company,  Glasgow,  engined  by 
Messrs.  David  Rowan  and  Company,  Glasgow.  Messrs.  Wm. 
Denny  and  Brothers,  Dumbarton,  launched  the  turbine  steamer 
Onward,  1,700  tons,  to  order  of  the  South-Eastern  and  Chatham 
Railway  Company  for  cross-channel  traffic.  The  foregoing  are 
the  principal  craft  that  call  for  notice  during  the  month. 

The  Wear,  Sunderland. — The  month  of  March  has  been 
marked  by  general  activity  in  the  shipbuilding  trades  and  the 
placing  of  a  few  orders.  This,  however,  has  been  damped  by 
the  continuance  of  the  smiths'  strike,  which  is  more  keenly  felt 
in  this  district  than  elsewhere.  The  employers  have  refused 
outside  offers  of  mediation,  and  attempts  have  been  made  to 
fill  up  the  strikers'  places  by  the  Free  Labour  Association. 


In  some  cases,  where  practicable,  smiths'  work  has  been  replaced 
by  riveted  work.  Messrs.  Sir  James  Laing  and  Sons  have  a 
passenger  vessel  of  fine  lines  nearly  ready  for  launching,  and 
Have  completed  the  steamship  Nidderdale  for  their  own  firm. 
Their  extensions  are  now  well  on  to  completion.  Messrs. 
William  Doxford  and  Sons  have  launched  the  twelve-masted 
turret  steamer  Torrington  for  Messrs.  W.  J.  Tatem  and  Com- 
pany, of  Cardiff— length,  390  ft.;  breadth,  55  ft;  depth,  30  ft.— 
and  have  completed  the  sister  vessel  Wellington,  as  also  the 
steamship  Clan  McLean.  The  first  of  three  large  turret  steamers 
for  the  British  India  Company  is  approaching  the  launching 
stage.  Messrs.  J.  L.  Thompson  and  Sons  have  launched  the 
steamshij)  Nord  Amerika,  to  foreign  order,  and  are  fitting  out 
the  steamship  Malderskin.  They  have  sent  on  trial  the  steam- 
ship Endsleigh,  and  have  their  yard  fully  occupied.  Messrs. 
Short  Brothers  have  launched  a  steamer  which  changed  owners 
just  previously,  and  have  sent  on  trial  the  steamship  Salient 
for  Messrs.  Westall,  of  this  port,  and  the  steamship  Delmira 
for  Messrs.  Lowden  and  Company,  of  Liverpool.  Messrs. 
Bartram  and  Sons  have  launched  the  steamship  Quarrydene  for 
Messrs.  Pyman  Brothers,  of  London — length,  350  ft.;  breadth. 
48  ft.;  depth,  24  ft.  Messrs.  J.  Priestman  and  Company  have 
launched  thei steamship  Tabor  for  Mr.  Wilhelmsen,  of  Tonsberg — 
length,  359  ft.;  breadth,  50ft.  10  in.;  depth,  26  ft.— and  have 
delivered  the  steamship  Drumgeith  for  Messrs.  R.  A.  and  J.  H. 
Mudie,  of  Dundee.  Messrs.  John  Blumer  have  launched  the 
St.  Eric  for  Messrs.  Wilson  and  Son,  of  Gothenburg — length, 
314  ft.;  breadth,  46ft.  6  in.;  depth,  23ft.  |  in.  The  engines 
are  by  Messrs.  John  Dickenson  and  Sons.  Messrs.  S.  P.  Austin 
and  Sons  have  launched  the  steam  collier  Denwood  for  Messrs. 
William  Cory  and  Sons,  of  London.  She  will  cany  1,700  tons, 
and  is  engined  by  Messrs.  George  Clark  Limited.  Messrs.  John 
Crown  and  Sons  have  launched  and  completed  the  steamship 
Presto  for  the  Pelton  Steam  Shipping  Company,  of  Newcastle — 
length,  228  ft.;  breadth,  32  ft,;  depth,  16  ft.  3  in. ;  to  carry 
1,480  tons.  Other  trial  trips  have  been  the  steamship  Morazan 
by  Messrs.  R.  Thompson  and  Sons;  the  steamship  Gothic  by 
the  Sunderland  Shipbuilding  Company  Limited  for  Messrs.  W. 
H.  Cockerline  and  Company,  of  Hull ;  and  the  steamship  Inch 
Borva  by  Messrs.  William  Pickersgill  and  Sons  for  Messrs. 
Hamilton,  Fraser,  and  Company,  of  Liverpool.  The  yard  of 
this  last-named  firm  is  busy.  Work  for  the  new  bridge  over  the 
Wear  is  proceeding,  and  in  the  Hudson  Dock  a  new  coaling 
i    staith  is  being  erected. 


THE    METAL  MARKETS. 


Maech. 

Pig  Iron. — The  market  throughout  the  month  was  fairly 
active.  Prices  on  the  London  market  for  Cleveland  and 
hematite  irons  rose  to  50s.  3d.  and  58s.  6d.  respectively  on  the 
9th,  but  declined  gradually  during  the  remainder  of  the  month. 
Scotch,  on  the  other  hand,  did  not  rise  until  the  15th,  when  the 
price  was  54s.  9d.,  and  kept  up  until  the  24th,  when  it  fell  to 
54s.  lid.  The  average  daily  prices  on  the  London  market  for 
Scotch,  Cleveland,  and  hematite  pig  iron  during  the  month 
were  54s.  2d.,  49s.  6Jd.,  and  58s.  respectively.  The  prices  on 
the  31st  were  Scotch  54s.  l^d.,  Cleveland  49s.,  hematite 
57s.  10Jd.,  against  53s.  9d.,  49s.  l^d.,  and  57s.  6d.  respectively 
on  the  1st.  The  shipments  of  pig  iron  up  to  the  31st  showed 
decreases  compared  with  last  year  of  3,128  for  Scotland,  320  for 
Cumberland,  and  74,215  tons  for  Cleveland,  the  furnaces  in  blast 
being  86  in  Scotland,  82  in  Cleveland,  and  28  in  Cumberland, 
against  85,  75,  and  22  respectively  a  year  ago.  During  the  quarter 
just  ended  the  total  shipments  of  pig  iron  from  the  Tees  were 
194,548  tons,  against  263,496  tons  for  the  first  quarter  last  year. 
The  reduction  has  been  chiefly  due  to  the  high  prices  of  Cleve- 
land iron,  which  has  run  up  by  speculators,  and  the  limited 
demand  for  Scotland  and  the  Continent.  A  large  growth  of 
stock  has  arisen,  143,615  tons  being  added  to  the  Cleveland 
warrants  holding  this  year,  and  240,000  tons  since  September 
last. 


Public  Stores  Stocks  of  Pig  Iron. 


March  1st. 

March  31st, 

Tons. 

Tons. 

14,44;". 

19,289 

281,111 

335,442 

300 

300 

20,613 

19,760 

316,469 

374,791 

Aggregate  increase,  58,323  tons. 
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Manufactured  Iron  and  Steel. — The  market 
throughout  the  month  was  quiet,  but  became  more  active 
towards  the  end,  and  prices  went  up.  Following  upon  the 
advance  in  ironworkers'  wages  in  the  north,  it  was  decided 
to  increase  the  rate  for  puddling  in  .the  Midlands  by  2^  per 
cent.  This  had  the  effect  of  strengthening  prices.  At  Birming- 
ham on  the  31st  best  bars  were  steady  at  ,£8,  but  there  was  not 
much  change  in  the  demand  for  common  sorts,  which  ranged 
from  £5  17s.  6d.  to  A  combination  of  the  manufacturers 

of  galvanised  sheets  has  been  formed,  and  had  the  effect  on  the 
31st  of  raising  the  prices  to  ,£10  5s.  per  ton  for  24-gauge 
corrugated  galvanised  sheets  f.o.b.  in  Liverpool.  There  was 
not  much  alteration  in  black  sheets,  which  remained  at 
£6  12s.  Gd.  to  £G  17s.  6d.  for  doubles,  and  other  sizes  in  pro- 
portion. Steel  was  dearer,  and  for  most  structural  material  an 
advance  of  2s.  6d.  per  ton  was  being  asked.  The  improvement 
in  the  finished  iron  and  steel  trade  strengthened  prices  at 
Middlesbrough,  the  demand  for  steel  rails  being  brisk  at  the 
end  of  the  month  at  55s.  net  at  works.  The  exports  of  steel 
and  manufactured  iron  from  the  Tees  for  the  month  was  38,697 
tons,  being  an  improvement  on  last  month. 

Copper. — The  market  at  the  beginning  of  the  month  was 
dull,  and  prices  showed  a  drooping  tendency.  From  the  8th 
to  16th,  however,  due  chiefly  to  speculative  operations  and 
bullish  American  advices,  an  upward  movement  took  place,  the 
highest  settlement  price  being  on  the  13th,  when  ,£68  17s.  6d. 
per  ton  was  quoted.  From  the  24th  till  the  end  of  the  month 
prices  fell,  and  on  the  31st  the  daily  settlement  price  was 
£67  5s.,  against  £68  5s.  on  the  1st.  The  average  daily 
settlement  price  was  £68  Is.  7d.,  against  £67  17s.  7d.  for 
February.  The  visible  supply  at  the  end  of  the  first  fortnight 
was  17,109  tons,  against  17,125  at  the  beginning  of  the  month. 

Tin. — Owing  to  good  business  in  the  East,  the  market  \v;is 
generally  firm  and  active  throughout  the  month,  with  a  con- 
siderable upward  tendency.  The  falling  off  in  the  current 
production  is  due  to  the  scarcity  of  labour,  and  with  a  small 
supply  in  existence  large  covering  and  speculative  orders  were 
received  from  all  quarters.  The  daily  settlement  price  was 
£131  7s.  6d.  on  the  1st  and  £138  on  the  31st,  the  average  for 
the  month  being  £134  18s.  4d.,  against  an  average  price  of 
£131  2s.  l|d.  for  Februarv.  English  ingots  were  quoted 
£132  to  £133  10s.  on  the  1st,  and  £138  to  £140  on  the  31st. 
The  visible  supply  at  the  end  of  the  month  was  given  at  15,607 
tons,  against  15,348  at  the  end  of  February.  The  deliveries 
in  London  for  March  were  1,296  tons,  in  Holland  969  tons, 
aggregating  2,265  tons,  against  2,167  tons  for  February.  The 
Straits  shipments  for  the  month  total  4,127  tons,  of  which 
1 ,940  tons  are  for  London,  1.697  tons  for  America,  and  490  tons 
for  the  Continent. 

Lead. — The  market  was  quiet  and  prices  steady  through- 
out the  month.  Soft  foreign,  prompt,  was  quoted  at  £12  3s.  9d. 
per  ton  on  the  1st  and  £12  10s.,  the  average  for  the  month 
being  about  £12  8s.  9d.  English  opened  at  £12  10s.  on  the 
first  day,  and  was  at  £12  16s.  3d.  on  the  31st.  The  imports 
for  February  amounted  to  20,347  tons. 

Spelter. — The  market  was  steady,  prices  ranging  for 
f.o.b.  from  £24  to  £23  7s.  6d.  per  ton,  and  special  brands 
averaged  about  £24  5s.  per  ton. 

Antimony  was  quoted  at  £35  to  £37  per  ton. 

Tin  Plate. — The  market  was  dull,  prices  showinq-  a  slight 
downward  tendency  from  12s.  f.o.b.  Wales  to  lis.  6d.  at  the 
end  of  the  month. 


TRADE  CATALOGUES. 


Messrs.  Abbott,  Drescher,  and  Company,  21  and  22, 
Queenhithe,  London,  E.C.,  send  us  illustrated  summary  of  the 
Baden  Engineering  Works'  catalogue.  This  firm's  specialties 
consist  of  drying  stoves,  loam  kneading  and  mixing  machines, 
ball  mills,  many  designs  of  hydraulic  and  pneumatic  moulding 
machines,  and  other  foundry  tools;  also  filter  presses,  tanning 
and  brick  machinery,  cranes,  blowers,  etc. 

Messrs.  Leihvard  and  Beckett  Limited,  11,  Tothill  Street, 
Westminster,  S.W.,  have  favoured  us  with  a  copy  of  their  latest 
catalogue,  arranged  in  six  sections,  describing  their  patent 
s]  ccialties,  which  include  evap-rative  condensers,  jet  condensers, 
grease  separators,  steam  trips,  feed-water  heaters,  etc.,  etc. 
S<  me  useful  tables  of  engine  constants  and  properties  <>f 
saturated  steam  increase  the  usefulness  of  this  catalogue. 

We  have  received  from  Messrs.  Green  and  Boulding  Limited. 
28,  New  Bridge  Street,  E.C.,  a  price  list  and  particulars  of  the 
Buffalo  automatic  injector,  Tripp  metallic  packings,  the  Star 
indicator,  and  valves. 


SUPERHEATED    STEAM    AND  CYLINDER 
LUBRICATION. 

Testing  engineers  have  variously  estimated  the  gain  in 
steam-engine  efficiency  from  superheating  at  10  to  30  per 
cent.  Naturally  enough,  the  gain  depends  largely  upon 
the  degree  of  cylinder  condensation  previously  occurring 
in  the  individual  steam  plant,  and,  within  certain  limits, 
it  has  been  established  that  the  improvement  in  efficiency 
due  to  superheating  is  in  direct  ratio  to  the  amount  of 
superheat. 

Before  the  days  of  mineral  oils  of  high-flash  point, 
lubrication  in  the  presence  of  steam  at  these  higher  tem- 
peratures proved,  in  most  cases,  a  nearly  insurmountable 
difficulty;  and  to-day,  despite  the  advancement  of  oil- 
refining  methods  and  knowledge,  whereby  our  heavy 
cylinder  oils  are  produced,  the  difficulties  are  by  no  means 
all  overcome. 

Comparative  degrees  of  viscosity  or  body  of  oils  at 
212  deg.  Fall,  bear  little  relation,  as  has  been  clearly  shown, 
to  the  body  of  these  oils  at  300  or  350  deg.  As  a 
matter  of  fact,  most  cylinder  oils  that  at  212  deg.  possess 
excellent  body  are  at  350  deg.  exceedingly  limpid  and 
watery. 

No  engineer  would  feel  much  confidence  in  a  watery 
lubricant  keeping  the  surfaces  of  piston  and  cylinder,  or 
valve  and  valve  face  apart,  and,  as  a  matter  of  fact, 
lubrication  under  these  conditions  has  usually  been  very 
imperfect. 

Flake  graphite  offers  a  very  practical  aid  in  solving  this 
problem  of  cylinder  lubrication  in  the  presence  of  super- 
heated steam.  Under  some  conditions  it  may  be  used 
without  any  other  lubricant  for  valves  and  cylinders  ;  under 
any  conditions  it  is  beneficial.  By  its  use  a  new  surface, 
smooth  and  frictionless,  is  put  upon  cylinder  walls  and 
pistons,  a  glaze  or  veneering  of  graphite,  which  takes  the 
brunt  of  the  friction  and  wear.  If  renewed  from  time  to 
time,  flake  graphite  prevents  cutting  and  other  manifest 
results  of  dry  surfaces. 

When  cylinders  and  valves  have  a  graphite  polish,  they 
are  much  easier  to  lubricate,  and  the  benefits  and  improve- 
ments are  instantly  apparent. 

Graphite,  unaffected  as  it  is  by  temperatures  far  higher 
than  any  degree  of  superheating,  remains  upon  valves  and 
cylinders,  and  does  its  wonderful  service  under  conditions 
where  oils  have  failed  entirely. — Graphite. 


LAUNCHES  AND  TRIAL  TRIPS. 


Taurus- — On  March  22nd  there  was  launched  from  the  yard 
of  the  Tyne  Iron  Shipbuilding  Company  Limited,  of  Willington 
Quay,  a  steel  screw  steamer  built  to  the  order  of  Willi. 
Wilhelmsen,  of  Orsnoes,  Tonsberg,  Norway,  and  of  the  following 
dimensions,  viz: — -Length,  355  ft.;  breadth,  50  ft.;  depth 
mou.ded,  30ft.  6  in.;  and  to  class  100  Al  at  Lloyd's  on  the  spar- 
decked  rule.  This  vessel  has  water  ballast  fitted  right  fore 
and  aft  on  the  cellular  system,  and  is  also  fitted  with  all  modern 
improvements  for  the  rapid  loading  and  discharging  of  cargo. 
The  engines,  which  are  to  be  supplied  by  Messrs.  Blair  and 
Company  Limited,  of  Stockton-on-Tees,  are  of  the  triple-expan- 
sion type,  having  cylinders  25  in.,  42  in.,  and  68  in.,  by  -15  in. 
stroke,  and  working  at  a  pressure  of  180  lb.  On  leaving  the 
ways  the  vessel  was  named  the  Taurus. 

Gorjistan. — Messrs.  William  Gray  and  Company  Limited 
launched  on  March  22nd  the  large  steel  screw  steamer  Gorjistan, 
which  they  have  built  for  Messrs.  Frank  C.  Strick  and  Company 
Limited,  of  Swansea  and  London.  The  vessel  will  take  the 
highest  class  in  Lloyd's  and  is  of  the  following  dimensions, 
viz.:  Length  over  ail,  384  ft.  Gin.;  breadth,  50ft.;  and  depth, 
30  ft.  The  machinery  is  made  by  the  Central  Marine  Engine 
Works  of  the  builders,  being  of  the  triple-expansion  type,  with 
cylinders  28  in.,  46  in.,  and  77  in.,  with  a  piston  stroke  of  48  in. 
She  is  fitted  with  Weir's  feed  pump  and  heater,  and  two 
large  steel  multitubular  boilers,  working  by  Howden's  forced 
draught  at  a  pressure  of  1801b.  per  square  inch. 

Gothic. — On  March  18th  the  new  steamer  Gothic,  built  by 
the  Sunderland  Shipbuilding  Company  Limited,  proceeded  to 
sea  for  her  official  trial.    The  principal  dimensions  are:  314ft. 
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between  perpendiculars  by  46J  ft.  breadth  extreme  by  23  0^  ft. 
depth  moulded,  having  poop,  long  bridge,  and  top-gallant 
forecastle,  classed  100  Al  Lloyd's  under  special  survey,  dead- 
weight capacity  4,885  tons  on  a  light  draught  of  water.  The 
machinery  was  supplied  by  the  North-Eastern  Marine  Engineer- 
ing Company  Limited,  Sunderland,  having  cylinders  23  in., 
38  in.,  and  62,  in.,  by  42  in.  stroke,  with  two  large  boilers.  A 
mean  speed  of  about  11  knots  was  obtained.  The  vessel  has  been 
built  to  the  order  of  Messrs.  W.  H.  Cockerline  and  Company, 
of  Hull. 

Furst  Bismarck. — The  Fairfield  Shipbuilding  and 
Engineering  Company  Limited,  Glasgow,  launched  on  March 
22nd  the  twin-screw  steamer  Furst  Bismarck,  which  they  have 
built  for  the  Hamburg-American  Steam  Packet  Company.  The 
steamer  is  a  vessel  of  8,300  tons  gross,  and  she  will  carry  233 
first  class,  40  second  class  ,and  1,324  steerage  passengers.  She 
was  named  by  Mrs.  Leo  Friedrichs,  of  Hamburg. 

Nicoya- — Messrs.  Alex.  Stephen  and  Sons  Limited,  Lint- 
house,  launched,  on  April  1st,  a  finely-modelled  steamer  for 
the  fruit  trade  of  Messrs.  Elders  and  Fyffes  (Shipping)  Limited 
between  the  West  Indies  and  Manchester.  The  vessel  has  a 
length  of  378  ft.  by  46  ft.  beam  and  32  ft.  6  in.  depth,  with  a 
gross  tonnage  of  about  4,000.  The  principal  feature  of  the 
vessel  is  the  hold  storage,  of  200,000  cubic  feet  capacity, 
insulated  by  the  builders,  and  cooled  by  refrigerating  machinery 
of  the  C02  system  by  Messrs.  J.  a,nd  E.  Hall,  for  bringing 
bananas,  etc.,  from  Jamaica  to  this  country.  She  is  fitted  with 
triple-expansion  engines,  having  cylinders  28  in.,  45  in.,  and 
75  in.  diameter  by  51  in.  stroke.  Facilities  for  the  rapid  load- 
ing and  discharging  of  cargo  are  provided.  The  vessel  was 
named  Nicoya. 

Drumgeith. — On  March  30th  the  large  steel  screw  steamer 
Drumgeith  left  the  Wear  for  her  official  trip.  She  has  been  built 
by  Messrs.  John  Priestman  and  Company,  Southwick,  to  the 
order  of  Messrs.  R.  A.  and  J.  H.  Mudie,  of  Dundee.  Her 
principal  dimensions  are:  Length,  370ft.;  breadth,  48ft.; 
depth  moulded,  29  ft. ;  and  the  vessel  has  been  built  to  Lloyd's 
highest  class.  The  machinery  has  been  supplied  by  the  Wallsend 
Slipway  and  Engineering  Company  Limited,  and  consists  of  a 
set  of  triple-expansion  engines,  having  cylinders  25  in.,  42  in., 
and  68  in.  diameter,  with  a  stroke  of  48  in.,  steam  being  supplied 
by  three  large  boilers  working  at  a  pressure  of  180  lb.  per 
square  inch.  The  trial  was  most  successful,  a  speed  of  12-6  knots 
being  attained  with  full  bunkers  and  ballast. 

Messrs.  Napier  and  Miller  Limited,  Yoker,  launched, 
on  March  30th,  the  Olaf  and  the  Charles  Lamb,  two  paddle 
steamers  which  they  have  built  for  the  London  County  Council 
for  service  on  the  Thames.  Their  dimensions  are:  Length, 
130  ft.;  breadth,  18  ft.  6  in.;  and  depth,  7  ft.;  and  each  will 
have  a  total  carrying  capacity  for  500  passengers.  The  vessels, 
which  have  lower  saloons  forward  and  aft,  are  fitted  with  steam 
steering  gear,  electric  light,  and  steam  heating  pipes.  The 
engines,  bv  Scott's  Shipbuilding  and  Engineering  Company 
Limited,  Greenock,  are  compound  diagonal  cylinders,  16 in., 
31  in.,  and  36  in.  stroke,  with  one  cylindrical  boiler  working 
at  1091b.  pressure.  The  vessels  are  to  attain  a  speed  of  13 
miles  per  hour.  Messrs.  Napier  and  Miller  have  on  hand 
other  eight  similar  vessels  for  the  London  County  Council,  all  in 
a  forward  condition. 

Virginia- — The  new  turbine  steamer  Virginia,  built  by 
Messrs.  A.  Stephen  and  Sons,  Glasgow,  for  the  Allan  Line,  ran 
her  trial  trip  on  the  Clyde  on  March  30th,  attaining  a  speed 
of  19f  knots  with  the  tide.  Her  guaranteed  speed  was  17 
knots. 

Princess  Elizabeth — The  new  turbine  steamer  for  the 
Dover-Ostend  service  was  launched  at  the  Cockerill  yards, 
Hoboken,  on  March  30th,  in  the  presence  of  Prince  and  Princess 
Albert  of  Belgium.  The  steamer,  which  was  christened  the 
Princess  Elisabeth,  will  be  the  fastest  (23  knots)  and  largest 
vessel  on  the  Channel  service. 

Turkistan. — By  the  completion  of  the  steamship  Turkistan, 
which  was  taken  for  her  trial  trip  on  Friday,  Messrs.  Wm. 
Gray  and  Company  Limited  have  added  another  fine  steel  screw 
steamer  to  the  already  large  list  of  vessels  which  they  have 
built  for  Messrs.  Frank  C.  Strick  and  Company  Limited,  of 
Swansea  and  London.  The  Turkistan  is  a  handsomely-modelled 
vessel  of  the  three-deck  type,  with  poop,  long  bridge,  and 
forecastle.  She  has  been  built  to  Lloyd's  highest  class,  and  is 
of  the  following  dimensions,  viz.  :  Leng-th  over  all,  384  ft.  6  in.  ; 
breadth,  50  ft.;  and  depth.  30  ft.  The  machinery  has  been 
constructed  and  fitted  by  the  Central  Marine  Engine  Works 
of  the  builders,  and  is  of  the  triple-expansion  type,  having" 
cylinders  28  in.,  46  in.,  and  77  in.  diameter.  Steam  is  p-enerated 
in  two  large  multitubular  boilers  worked  under  Howden's 
system  of  forced  draught  at  a  pressure  of  1801b.  per  souare 
inch.  A  run  was  made  alone'  the  coast  as  far  as  Sunderland 
arid  back  again,  when  everything  in  both  ship  and  machinerv 
departments  was  found  to  give  entire  satisfaction,  the  speed 
of  the  ship  being  13J  knots. 


Benue- — The  steamship  Benue,  which  has  been  built  by 
Swan,  Hunter,  and  Wigham  Richardson  Limited,  Wallsend-on- 
Tyne.  f°r  the  Elder  Dempster  Company  for  their  West  African 
trade  from  Liverpool,  was  taken  out  to  sea  on  March  28th  for 
her  trial  trip.  The  vessel  is  of  the  following  dimensions: 
Length  over  all,  362  ft.;  beam  extreme,  48  ft.  3  in.;  and  depth 
moulded,  32ft.  to  shelter  deck.  The  vessel  has  been  specially 
designed  for  this  trade,  and  is  fitted  with  all  the  latest 
appliances  for  working  cargo.  The  vessel  carries  a  dead-weight 
cargo  of  about  4,780  tons  on  a  draught  of  21ft.  ljin.  The 
machinery  has  been  constructed  by  the'Wallsend  Slipway  and 
Engineering  Company  Limited,  and  consists  of  a  set  of  triple- 
expansion  engines,  having  cylinders  25  in.,  41  in.,  and  68  in., 
with  a  48  in.  stroke,  steam  being  supplied  by  three  large  single- 
ended  boilers  working  at  180  lb.  pressure,  fitted  with  Howden's 
forced  draught.  On  the  trial  trip  a  speed  of  12:|  knots  was 
attained  on  the  measured  mile. 


NOTICES    OF    MEETINGS,  &c. 


Institution  op  Naval  Architects. — Wednesday,  April  12th,  at 
12  o'clock  :  (1)  "  The  Design  of  the  Antarctic  Exploiation  Vessel, 
Discovery,"  by  W.  E.  Smith,  Esq.,  C.B.  (2)  "The  Armoured  Cruisers 
Kasuga  and  Nisshin,  of  the  Imperial  Japaness  Navy,"  by  Colonel 
N.  Soliat  i.  (3)  "The  Russian  Volunteer  Fleet,"  by  Herbert  Eowell, 
Esq.  Thursday,  April  13th,  at  12  o'clock  :  (1)  "  The  Strength  of  Ships, 
with  Special  Reference  to  Experiments  and  Calculations  made  upon 
H.M.S.  Wolf,"  by  Profess  r  J.  H.  Biles.  (2)  "  The  Influence  of  the 
Proportions  and  Form  of  Ships  upon  their  Longitudinal  Bending  Moments 
among  Waves,"  by  F.  H.  Alexander,  Esq.  (3)  "Some  Experiments  on 
Structural  Arrangements  in  Ships,"  by  J.  Bruhn,  Esq.,  D.Sc.  At 
7-30  o'clock  :  (1)  "Model  Experiments  on  Hollow  v.  Straight  Lines," 
by  R.  E.  Froude,  Esq.,  F.R.S."  (2)  "The  Effect  of  Acceleration  on 
Ship  Resistance,"  by  C.  E.  Stromeyer,  Esq.  (3)  "The  Effect  of 
Motion  ahead  on  the  Rolling  of  Ships,"  by  A.  W.  Johns.  (4)  "Some 
Results  of  Model  Experiments  in  Deep  and  in  Shallow  Water,"  by 
Herr  S.  Popper.  Friday,  April  14th,  at  12  o'clock  :  (1)  "  Margins  and 
Factors  of  Safety,  and  their  Influence  on  Marine  Designs,"  by  A.  E. 
Seaton,  Esq.  (2)  "  Notes  on  the  Variation  of  Angular  Velocity  in  the 
Shafting  of  Marine  Engines,"  by  J.  H.  Heck,  Esq.  (3)  "A  Method  of 
Preventing  Vibration  in  certain  classes  of  Ships,"  by  A.  Mallock,  Esq. 
At  7-30  o'clock  :  (1)  "The  Admiralty  Course  of  Study  for  the  Training 
of  Naval  Architects,"  by  E.  L.  Attwood,  Esq.  (2)  "Submarine 
Signalling  by  Means  of  Sound,"  by  J.  B.  Millet,  Esq.,  of  Boston,  U.S.A. 

Institution  of  Electrical  Engineers. — Manchester  section  :  April 
7th,  paper  on  "Electric  Cranes."  April  11th,  annual  general  meeting 
for  election  of  officers,  etc.  A  paper  will  be  read  on  "Labour  Saving 
Formula;  in  the  Design  of  Direct-current  Dynamos,"  by  Mr.  J.  Firth. 
Birmingham  local  section:  April  12th,  paper  on  "The  Eddy  Current 
Brake  for  Motor  Testing,"  by  D.  K.  Morris  and  G.  A.  Lister. 

Institution  of  Civil  Engineers. — April  7th,  students'  meeting. 
Papers  to  be  read,  "Cofferdams  for  Dock  Use,"  by  R.  G.  Clark,  and 
"Bath  Corporation  Waterworks  Extension,"  by  J.  R.  Fox.  April  10th, 
special  meeting.  The  thirteenth  James  Forrest  lecture,  by  Colonel  R. 
E.  B.  Crompton,  C.B.,  subject  "  Unsolved  Problems  in  Electrical 
Engineering." 

North  of  England  Institute  of  Mining  and  Mechanical  Engi- 
neers.— April  8th,  general  meeting. 

Institute  of  Marine  Engineers. — April  10th,  paper  on  "  A  Three- 
stage  Collecting  and  Compressing  Machine  for  CO.,,"  by  Mr.  R. 
Mackenzie.    April  14th,  annual  meeting. 

Institute  of  Naval  Architects.— April  12th,  13th,  and  14th,  the 
annual  meetings  will  be  held  in  the  hall  of  the  Society  of  Arts.  The 
annual  d'nner,  April  12th,  at  the  Hotel  Cecil. 

Leeds  Association  of  Engineers. — April  13th,  annual  meeting  and 
election  of  officers. 

Institution  of  Mechanical  Engineers. — April  13th,  anniversary 
dinner.    April  14th,  ordinary  meeting. 


Electric  Lifeboat  for  the  Tyne. — The  usefulness  of  the 
lifeboat  is  likely  to  be  very  greatly  enhanced  by  a  decision 
recently  arrived  at  by  the  Council  of  the  Royal  National  Life- 
boat Institution.  For  some  months  past  experiments  have  been 
taking  place  in  the  Solent  and  at  Newhaven  with  a  craft  fitted 
with  an  electric  motor,  driven  from  accumulators,  and  so  well 
has  the  boat  behaved  in  all  kinds  of  heavy  weather  that  the 
new  motive  power  has  been  adopted  for  a  life-saving  vessel  which 
will  in  the  course  of  a  few  weeks  be  launched  and  stationed  at 
the  mouth  of  the  Tyne.  The  new  Tyne  boat  will  be  kept  afloat 
at  the  mouth  of  the  harbour,  for  it  has  yet  to  be  seen  whether 
the  motor  is  applicable  to  boats  launched  from  carriages  from 
open  beaches. 


5  GO 


THE    PRACTICAL  ENGINEER. 


[April  7,  1905 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.O.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  d#ily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1899.  Position  of  Engineer  in  the  Navy.— Could  any  of  your 

readers  kindly  inform  me  how  I  could  join  the  Royal  Navy — if 
possible  for  a  second  engineer,  or  if  I  can  only  rise  from  an 
artificer  '  1  have  served  my  apprenticeship  in  fitting,  etc.,  and 
have  attended  the  technical  school  classes  on  mechanical  engineer- 
ing—ordinary and  senior  grade.  Would  it  be  possible  to  obtain 
any  old  examination  papers  to  get  an  idea  of  what  is  required  ' — 
One  who  is  Anxious  to  Know. 

Answer. — You  are  evidently  quite  unacquainted  with  the  Royal 
Navy  and  the  position  of  engineer  officers  and  engine-room 
artificers  in  the  service.  You  cannot  join  the  Navy  as  a  "second 
engineer,"  neither  can  you  rise  to  be  one  from  an  artificer. 
Pmgineer  officers  in  the  Royal  Navy  are  entered  as  engineer  cadets 
by  competitive  examination,  trained  at  the  R.N.E.  College, 
Keyham,  and  finally  enter  the  Navy  as  engineer  sub-lieutenants. 
They  have  again  to  pass  examinations  to  become  engineer 
lieutenants,  also  engineer  lieutenants  on  senior  list.  These  become 
engineer  commanders  by  seniority,  possibly  engineer  captains  and 
engineer  rear-admirals  by  selection.  Engine-room  artificers  are 
recruited  from  various  trades  ;  they  are  chief  petty  officers. 
(Perhaps  the  army  term  of  non-commissioned  officer  conveys  more 
to  the  average  civilian).  They  can  rise  to  be  warrant  officers 
(artificer  engineers)  ;  there  are  a  few  chief  warrant  officers  (chief 
artificer  engineers),  and  I  think  two  of  these  have  been  promoted 
to  engineer  lieutenants.  Under  the  new  regulations  all  officers  are 
entered  very  young,  and  begin  their  training  at  Osborne,  after- 
wards going  to  Dartmouth  and  Keyham.  At  the  various  dock- 
yards now  are  also  training  ships  for  boy  artificers  where  selected 
boys  are  trained,  and  so  eventually  the  Navy  will  be  independent  of 
outside  sources  for  these  valuable  workmen. — R.  N.  E. 


1893.  Involute  Teeth,  etc— Would  you  kindly  explain  the  simplest 
method  of  marking  out  involute  teeth  for  wheels  ?  Also  whether 
a  helical  spur  wheel  is  marked  oft' in  regard  to  thickness  of  tooth, 
height  above  pitch  line  and  depth  below  the  same,  as  an  ordinary 
spur  wheel  ?    Also  how  to  set  out  a  helical  wheel  ? — Wheels. 

1895.  Gauging  Flywheel. — Could  any  reader  advise  as  to  correct 
method  of  gauging  externally  and  internally  a  diameter  of  20  ft., 
such  as  rim  of  flywheel  and  top  of.  arms  for  same  ? — Turner. 

1897.  Alignments  of  Engine.  — I  have  an  engine  14  in.  by  36  in. 

cylinder  to  take  down  and  fit  up  again.  Would  you  kindly  let  me 
know  the  names  of  any  books  that  would  give  particulars  of  how 
to  obtain  the  centres,  levels,  and  alignments  ?  Also  would  you 
give  me  particulars  of  a  footstep  for  a  9  ft.  perforated  revolving 
grinding  pan  ? — W.  M.  C. 

1898.  Heating  by  Steam. — Can  any  reader  say  which  of  the  two 
following  methods  works  out  with  the  greatest  economy  practically  : 
(1)  In  heating  a  shed  to  about  60deg.  Fah.  or  65  deg.  Fah.,  to  do 
so  with  steam  at  160  lb.  pressure,  or  (2)  to  put  a  reducing  valve 
for  1201b.  on  the  main  piping,  and  use  a  greater  volume  of 
steam  ? — T.  B.  L. 

1900.  Engineer  in  Mercantile  Marine.— I  am  19  years  of  age.  I 

have  served  five  years'  apprenticeship  to  fitting,  etc.,  in  a  small 
engine-shop,  and  have  a  little  practical  experience  of  engines  and 
boilers  on  land  through  knocking  up  and  down  amongst  them,  and 
getting  the  opinions  of  various  engineers.  I  have  also  attended  a 
Technic.il  School,  and  have  passed  Ordinary  Grade  Mechanical 
Engineering  and  Machine  Construction  and  Drawing,  and  Applied 
Mechanics,  Advanced  Sta^e.  I  wish  to  become  an  engineer  in  the 
mercantile  marine.  Could  you  please  advise  how  to  proceed  to  get  a 
berth  on  a  steam-ship,  and  what  are  the  qualifications  and  duties, 
and  where  I  should  be  likely  to  get  any  old  examination  papers,  if 
I  should  have  to  pass  an  examination  ? — W.  E.  S. 

1901.  Converting  a  Gas  Engine  into  a  Petrol  Engine  — Will  any 

reader  inform  me  where  I  may  obtain  information  how  to  convert 
into  a  petrol  engine  a  2J  brake  gas  engine  ? — E.  N. 

1902-  Electric  Motor. — Can  any  of  your  readers  tell  me  the  reason 
why  an  electrical  motor  should  gain  its  speed  two  or  three  times 
the  proper  rate  by  changing  the  wires  at  the  terminal,  the  positive 
for  the  negative  and  negative  for  the  positive  ?  I  simply  tried  it, 
and  it  went  off  at  a  wonderful  speed.  — One  in  a  Fix. 


MISCELLANEA. 


Six  motor  omnibuses,  eacli  carrying  thirty  passengers,  are  to 
be  placed  on  the  road  between  Heme  Bay  and  Canterbury  at 

Easter.  .  J 

The  biggest  locomotives  in  the  world  are  the  Lake  Shore 
expresses- which  run  between  New  York  and  Chicago  in  twenty 
hours.  The  engines  weigh  ]73i  tons,  and  haul  700  tons  at  biffi 
speed. 

A  new  system  of  concrete  construction  has  recently  been 
employed  for  building  the  wall  of  a  cylindrical  water  tank. 
Within  the  forms  for  the  outer  and  inner  faces  of  the  wall 
collapsible  cylindrical  forms,  of  a  diameter  somewhat  less  than 
the  thickness  of  the  wall,  were  placed  vertically  at  intervals. 
These  were  perforated  with  several  holes,  and  were  inserted  for 
the  drainage  of  the  fresh  concrete.  The  space  between  the 
outer  forms  was  filled  with  concrete,  which  was  given  an  over- 
night set,  then  the  water  which  had  collected  within  the 
cylindrical  forms  was  drawn  off,  and  the  space  occupied  by 
them  filled  with  concrete.  At  the  end  of  from  ten  to  twelve 
hours  the  hollow  cylinders,  it  is  stated,  contained  from  2  in.  to 
6 in,  of  clear  water  which  had  drained  info  them  from  the  con- 
crete. The  object  in  providing  this  extra  drainage  was  to  pro- 
cure a  more  uniform  set  through  the  cross-section  of  the  wall. 
A  large  number  of  concrete  structures  on  this  system  has  beei. 
built  by  the  inventor,  Mr.  F.  J.  Lyman,  of  Modesto,  Cal., 
U.S.A.,  including'  the  head  gates,  waste  weirs,  drops,  and 
highway  bridges  on  a  large  irrigation  project.  Concrete  laid 
by  this  method,  he  says,  is  exceptionally  uniform  in  strength, 
free  from  cracks  and  homogeneous  in  appearance. 

Messrs.  Smith  and  Coventry,  Manchester,  have,  it  is 
claimed,  applied  a  cushion  planer  drive  to  their  line  of  planers 
with  very  satisfactory  results.  The  drive  from  the  pulley  shaft 
is  transmitted  through  single  reduction  spur  gearing  to  a  large 
spur  gear  outside  the  bed,  which  is  mounted  on  a  shaft  carrying 
a  pinion,  which  engages  with  the  usual  bull-wheel  meshiug 
with  the  rack  on  the  under  side  of  the  platen.  The  large  spin- 
gear  outside  the  bed  is  mounted  loosely  on  its  shaft,  but 
engaging  with  it  is  a  clutch  whose  cam-shaped  contour  teeth 
engage  with  a  similar  shaped  contour  on  the  hub  of  the  gear. 
The  clutch  is  held  against  the  hub  of  the  gear  by  a  powerful 
coil  spring,  the  whole  forming  a  combination  similar  to  the 
well-known  Beainan  and  Smith  tapping  attachment.  When  the 
platen  is  reversed  at  the  end  of  the  stroke,  the  spring  is  com 
pressed  for  an  instant  while  the  inertia  is  being  overcome.  It 
then  extends  again  giving  up  the  energy  stored  in  it,  but  does 
uot  quite  close,  the  amount  of  opening  corresponding  to  the 
work  of  work  of  moving  the  platen.  It  is  claimed  that  this 
cushion  drive  works  well  and  greatly  reduces  the  shock  of 
reversal  on  high  speeds.  It  does  not  appear,  however,  that  it 
overcomes  the  greatest  difficulty  in  planer  operation,  and  that 
is  the  momentum  of  high-speed  reversing  pulleys.  The 
momentum  of  these  pulleys  on  many  designs  of  planers  is  far 
greater  than  the  momentum  of  the  platen  and  its  load.  The 
Smith  and  Coventry  device  merely  takes  care  of  the  inertia 
of  the  platen,  but  contributes  little  or  nothing  to  overcoming 
the  momentum  of  the  reversing  pulleys. 

Bridging  the  Zambesi. — A  portion  of  the  cable  which  has 
been  thrown  across  the  Zambesi  River  at  the  site  of  the 
Victoria  Falls  Bridge,  together  with  a  photograph  of  this 
cableway  at  work,  can  now  be  seen  at  the  offices  of  the  British 
South  Africa  Company.  This  cable  consists  of  a  steel  rope  of 
about  870  ft.  long,  composed  of  six  strands,  each  of  thirty-seven 
wires,  and  is  8J  in.  in  circumference,  its  breaking  strain  being 
275  tons.  Owing  to  the  geological  formation  below  the  Victoria 
Falls,  no  scaffolding  could  be  erected  for  building  the  bridge, 
and  it  was  decided  to  erect  an  aerial  cableway,  by  which  the 
material  could  be  transported  across  the  Zambesi,  so  that  the 
bridge  could  be  constructed  from  each  bank  simultaneously. 
The  cable  is  suspended  between  two  steel  supports,  one  oscil- 
lating and  the  other  a  fixed  standard  "  anchored,"  and  a  trolley 
or  conveyor  runs  along  the  rope  and  carries  the  material  over 
the  river.  The  motive  power  for  working  the  trolley  is 
electricity  generated  by  a  dynamo  on  the  south  bank  of  the 
Zambesi,  and  the  whole  is  worked  by  a  man  who  rides  in  the 
machine  and  controls  the  operations.  The  cableway  was  con- 
structed in  this  country,  and  was  submitted  to  a  number  of 
exhaustive  trials  in  the  presence  of  several  engineering  experts. 
Simultaneously  with  the  construction  of  the  bridge,  the  railway 
extension  to  Kalomo,  100  miles  north  of  the  Zambesi,  the  capital 
of  North-Western  Rhodesia,  is  being  proceeded  with,  and  when 
this  is  completed  the  line  will  be  extended  from  Kalomo  to  the 
Broken  Hill  mine.  In  addition  to  the  bridge  work,  all  the 
permanent  way  material,  rolling  stock,  and  stores  necessary 
for  these  extensions  are  being  conveyed  across  the  river  by  the 
cableway.  No  less  than  800  tons  can  be  taken  across  the 
Zambesi  in  a  single  day. 
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CASH   DEPOSITS  WITH   TENDERS  FOR  WORK. 

The  very  severe  remarks  that  were  made  by  Mr.  Justice 
Jelf  in  connection  with  the  sentence  passed  upon  an  official 
who,  amongst  other  things,  had  been  guilty  of  keeping  the 
deposits  that  contractors  had  paid,  instead  of  refunding 
them  after  their  tenders  had  been  accepted  or  otherwise, 
should  draw  the  attention  of  all  those -concerned  to  the 
prevalent  custom  of  depositing  that  is  associated  with  much 
of  the  public  tendering  for  engineering  and  other  contracts. 

As  was  pointed  out  during  the  particular  trial  referred 
to,  contractors  frequently  leave  their  deposits  uncalled  for, 
particularly  when  they  have  been  successful,  rather  than 
incur  any  possible  odium  on  the  part  of  the  officials  to 
whom  they  have  to  apply  for  the  return  of  the  money 
originally  lodged  with  their  tender.  It  was  explained  that 
unless  such  comparatively  small  sum  was  allowed  to  remain 
in  the  hands  of  those  with  whom  it  had  been  lodged, 
inconvenience  would  subsequently  arise  that  would  be  more 
prejudicial  to  the  contractor's  interests  than  the  loss  of 
the  deposit  money.  The  whole  custom  connected  with 
requiring  deposits  was  characterised  by  the  judge  as 
tending  towards  rank  bribery,  and  as  opening  the  gate  to 
frauds  on  the  part  of  the  officials  and  others  concerned. 

It  is  not  uncommon  to  find  that  a  tender  publicly  adver- 
tised contains  a  stipulation  that  the  contractor  must  lodge 
five  pounds,  or  mere  or  less,  upon  making  application  for 
the  particulars  to  enable  him  to  tender,  the  reason  for 
such  a  demand  being  usually  given  as  tending  to  check 
frivolous  tenders  and  to  prevent  indifferent  applications 
being  sent  when  no  intention  to -tender  exists  on  the  part 
of  those  applying  for  forms. 

There  is  something  to  be  said  on  the  other  side,  seeing 
that  frequently  the  preparation  of  the  form  of  tender,  and 
particularly  the  preparation  of  blue  prints  or  tracings, 
involves  an  outlay  that  has  nothing  whatever  to  do  with 
the  actual  work  in  progress,  while  it  saves  the  tendering 
firms  a  considerable  amount  of  time  and  obviates  their 
having  to  make  their  own  tracings  or  copies  of  that  which 
is  necessary  for  them  to  tender  upon.  In  such  cases  the 
contractor  would  willingly  pay  for  the  copies  of  such 
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tiacings  and  documents,  as  they  would  be  receiving  a 
consideration  for  that  which  they  paid. 

There  should  be  no  difficulty  in  drawing  a  clear  line  of 
demarcation  between  the  custom  that  calls  for  a  deposit 
and  thai  requiring  the  tenderer  to  pay  for  the  preparation 
of  quantities,  drawings,  or  specifications,  as,  on  the  one 
hand,  the  money  that  is  lodged  is  by  no  means  a  guarantee 
to  the  corporations  or  others  seeking  tenders  either  as  to 
the  financial  stability  or  business  bond  fides  of  the  firms 
concerned,  while  the  payment  for  specifications,  quantities, 
and  tracings  is,  in  effect,  payment  for  that  which  will 
save  the  contractor  time  and  expense  in  the  preparation  of 
his  tender. 

Unless  there  were  some  check  placed  upon  firms  who  are 
eager  to  acquire  information  at  the  least  expense  from  that 
which  others  have  done,  there  would  be  a>  very  large  demand 
for  copies  of  drawings  and  specifications  from  people  having 
no  intention  whatever  of  tendering,  but  who  simply  seek 
to  know  how  certain  things  are  to  be  done  and  how  they 
may  copy  that  which  may  be  useful  to  them  at  a  later  date, 
without  being  called  upon  to  meet  any  of  the  expenses 
connected  with  the  preparation  of  the  information  that  they 
seek  to  obtain. 

While  we  unhesitatingly  agree  with  the  strictures  passed 
upon  the  system  of  requiring  deposits  from  tenderers  for 
work  of  an  unskilled  kind,  and  for  that  which  does  not 
bring  an  equivalent  return  to  the  tenderer,  we  consider 
that  the  best  way  of  safeguarding  the  interests  of  those 
seeking  tenders  against  the  indifferent  and  impecunious 
firm  when  engineering  work  is  being  offered  is  to  require 
that  firms  shall  have  an  opportunity  of  inspecting  the 
drawings  and  specifications  free  of  cost,  but  without  making 
copies  of  such,  and  then  to  provide  that  copies  should  be 
supplied  at  a  price  that  would  cover  their  preparation,  and 
which  would  be  representative  of  the  outlay  that  the 
contractor  would  be  put  to  were  he  called  upon  personally 
to  provide  himself  with  such  drawings  and  the  technical 
information  necessary  to  enable  him  to  tender. 


In  connection  with  electric  railway  developments  which 
are  now  taking  place  in  this  country,  it  is  interesting  to 
note  that  recent-  progress  in  America — both  experimental 
and  otherwise — has  been  almost  wholly  on  single-phase 
lines,  the  object  being  to  maintain  the  simplicity  of  the 
present  trolley  line  practice.  A  similar  movement  is 
also  taking  place  in  Germany,  in  Sweden,  and  other 
Continental  countries,  as  well  as  on  our  own  London, 
Brighton,  and  South  Coast  Railway.  According  to  the 
most  eminent  authority  on  electric  railway  traction 
in  the  States,  the  success  that  has  already  attended  the 
single-phase  motor  can  now  be  accepted  as  an  essential 
contribution  to  railway  operation!,  its  adoption  being  a 
matter  of  individual  determination.  It  will  be  the  financial 
factor  that  will  determine  the  future' of  the  electrification 
question.  When  savings  in  operation  and  increased  returns 
from  traffic  on  any  road  will  more  than  pay  a  fair  dividend 
on  money  invested  for  electrical  equipment,  then,  and  then 
only,  will  trunk  lines,  great  or  small,  be  operated  electric- 
ally. We  think  that  recent  experience  has  shown  that  it  is 
only  by  means  of  such  experiments  as  are  about  to  be 
undertaken  between  Peckham  and  Battersea,  in  London, 
and  in  Sweden  by  the  Government,  and  such  as  have  been 
taking  place  on  the  North-Eastern,  Lancashire  and  York- 
shire, and  the  Zossen  military  lines  in  Germany  for  some 
time  past,  that  really  valuable  and  reliable  data  are  to  be 


obtained  upon  which  sure  steps  may  be  taken  in  this 
matter  of  railway  electrification. 

On  the  6th  inst,,  at  Armstrong  College,  Newcastle,  Mr. 
Wilfrid  Hill,  Assoc.M.Inst.C.E.,  lectured  at  a  meeting  of  the 
Newcastle  Association  of  Students  of  the  Institution  of 
Civil  Engineers  on  the  subject  of  "  The  Electric  Equipment 
of  Workshops  and  Shipyards."  The  lecturer  said  that  at 
the  present  time  there  were  22  power  companies  in  the 
kingdom  projected  or  in  operation,  the  capital  of  which 
already  subscribed  amounted  to  four  millions.  These 
companies  had  all  been  inaugurated  within  the  last  seven 
years,  so  it  would  be  seen  that  the  question  of  electrical 
driving  was  assuming  great  importance,  and  might  greatly 
tend  to  modify  existing  economical  conditions  in  the  near 
future.  Electrical  engineers  had  rendered  no  small  service 
to  manufacturers  by  calling  attention  to  the  actual  cost  of 
power.  He  went  into  the  comparative  costs  and  advantages 
of  steam,  gas,  and  electricity  as  forms  of  motive  power,  and 
showed  that  electricity  was  much  more  economical  than 
either  steam  or  gas.  In  addition  to  this  saving,  it  allowed 
to  be  utilised  a  vast  amount  of  valuable  space  hitherto 
occupied  by  boilers  and  machinery.  He  then  went  on  to 
give  a  description  of  various  classes  of  motors,  giving  special 
reference  to  induction  motors,  from  their  suitability  for 
shipyards  and  places  where  they  might  be  subject  to  rough 
usage. 


Turbine  Designs. — Although  practically  all  the  vessels 
fitted  with  turbine  machinery  in  this  country  have  the  same 
general  arrangement  of  machinery — namely,  a  high-pressure 
turbine  in  the  centre,  with  two  low-pressure  turbines  on  the 
wing  shafts,  which  latter  also  have  the  go-astern  turbines — 
it  is  well  that  other  designs  should  be  veiy  carefully  con- 
sidered. For  this  reason  the  tests  of  the  German  cruiser 
Lubeck  should  be  watched  with  interest.  This  vessel  differs 
from  our  general  system  in  having  four  shafts,  and  although 
this  quadrupling  is  applied  in  the  case  of  the  new  25-knot 
Cunard  liners,  the  main  aim  there  was  the  division  of 
power  into  units  of  convenient  proportions.  The  Lubeck 
will  only  develop  about  one-twentieth  of  the  total  power 
of  the  great  Cunarders.  She  has  six  go-ahead  turbines. 
Thus  there  are  on  each  of  the  two  centre  shafts  two  turbines, 
one  having  a  high-pressure  cruising  turbine  with  a  low- 
pressure  main  turbine,  while  the  other  has  a  low-pressure 
cruising  turbine  and  a  low-pressure  main  turbine.  The 
wing  shafts  have  each  a  high-pressure  main  turbine.  In 
cruising,  the  flow  of  steam  will  be  from  the  boiler  to  the 
high-pressure  cruising,  thence  to  the  low-pressure  cruising 
turbine,  next  to  the  high-pressure  main  turbines,  and, 
finally,  to  either  of  the  low-pressure  mains.  This  allows 
an  enormous  range  of  expansion,  and  at  the  same  time 
enables  the  cruising  turbines  to  work  at  their  full  designed 
rate  of  speed.  Another  notable  feature  in1  the  German 
arrangement  is  that  there  is  a  go-astern  turbine  on  each 
shaft,  that  on  each  high-pressure  or  wing  shaft  is  entirely 
separate,  that  on  each  centre  shaft  is  in  the  same  casing 
as  the  go-ahead  turbine.  This  latter  is  the  usual  arrange- 
ment in  British  ships ;  but  there  is  no  go-astern  turbine 
on  the  high-pressure  shaft,  as  in  the  German  vessel.  The 
preliminary  trials  of  the  Lubeck  have  proved  (says  the 
Glasgow  Herald)  that  with  the  four  go-astern  turbines  the 
ship  manoeuvres  more  readily  than  the  sister  ship  with 
reciprocating  machinery.  She  stopped  from  full  speed 
ahead  in  less  time  than  the  ship  with  ordinary  machinery. 
She  promises  also  to  give  a  higher  speed.  Each  shaft  has 
one  screw  propeller,  and  all  run  at  the  same  maximum 
speed. 

A  large  number  of  members  of  the  Junior  Institution 
of  Engineers  visited  the  Willesden  Power  House  of  the  North 
Metropolitan  Electric  Power  Supply  Company  at  Taylor's 
Lane,  on  Thursday  evening,  6th  April.  The  continuous 
current  is  generated  directly  at  a  pressure  of  from  490  to 
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540  volts  suitable  for  the  2  by  240  volt  network  surround- 
ing the  works,  and  this  fixes  the  average  pressure  of  the 
alternating-current  terminals  of  the  same  generator  at  316 
volts,  the  machines  being,  as  it  were,  rotary  converters 
driven  by  engines.  Step-up  transformers  with  a  ratio  of 
1  to  9  are  employed,  raising  the  pressure  to  an  average 
of  about  2,850  volts,  at  which  it  is  transmitted  to  the 
sub-station.  There  variable-rate  step-down  transformers 
and  rotary  converters  once  more  reduce  the  pressure  down 
to  that  suitable  for  a  2  by  240  volt  three-wire  continuous- 
current  distribution.  The  boilers  are  of  the  Babcock-Wilcox 
type,  arranged  in  pairs,  built  in  glazed-brick  settings. 
Draught  gauges  are  fitted,  and  an  "Ados  "  registering  C02 
recorder.  There  are  Hall  steam  feed  pumps,  and  a  Mather 
and  Piatt  electrically-driven  pump,  the  latter  having  a 
special  device  for  effecting  its  regulation.  The  arrange- 
ment of  steam  mains  is  novel.  A  jet  condenser  by  Ashton, 
Frost,  and  Company  is  provided  for  the  two  300-kilowatt 
sets,  while  the  other  sets  have  their  own  surface  condensers. 
Tli ere  is  a  cooling  plant  supplied  by  Korting  Brothers,  on 
which  are  four  lines  of  spraying  jets.  The  surface  of  the 
pond  is  30  ft.  by  200  ft.,  and  it  is  capable  of  dealing  with 
100,000  gallons  of  water  per  hour,  which  is  the  storage 
capacity  of  the  pond.  All  water  is  softened  by  a  Brunn- 
Lowener  apparatus,  in  which  milk  of  lime  and  soda  is  used. 
For  the  general  arrangement,  and  for  the  design  of  many 
of  the  special  details  of  the  low-tension  continuous-current 
switchboard,  Mi-.  Ruthven  Murray  was  responsible.  His 
object  was  to  arrange  a.  switchboard  embodying  the  dis- 
tinctive and  valuable  features  of  the  Ferranti  high-pressure 
cellular  type  of  switch  gear  for  low-pressure  working.  The 
principal  feature  of  novelty  in  the  low-tension  switchboard 
is  that  four  separate  'bus  bars  are  provided,  and  there  are 
selector  switches "  which  enable  any  machine  or  feeder 
t~>  be  connected  to  any  'bus  bar.  The  battery  room  contains 
250  Tudor  cells  with  a  capacity  of  840  ampere  hours,  at  a 
10-hour  discharge  rate. 


THE  TRANSPORT   POSSIBILITIES  OF  OUR 
INLAND  NAVIGABLE  WATERWAYS. 

An  important  paper  on  this  subject  was  read  at  a  meeting 
of  the  Society  of  Engineers,  on  March  6th,  by  Mr.  B.  H. 
Thwaite.  After  showing  that  the  absorption  of  canals  by 
the  leading  railway  companies  wis  due  to  the  apathy  of 
Parliament  and  the  general  public,  he  brought  forward  a 
scheme  of  electric  haulage  by  which  our  inland  waterways 
are  to  be  made  remunerative,  and  at  the  same  time  help 
local  industries  in  cheapening  transport.  Before  this  could 
be  done,  however,  the  railway  companies'  interest  would 
have  to  be  disposed  of ;  but  Mr.  Thwaite  is  of  the  opinion 
that  the  Government  would  be  justified  in  confiscating  the 
canals  that  have  been  neglected  or  otherwise  made  inefficient, 
since  the  arguments  raised  by  the  railway  companies  in 
favour  of  their  canal  absorption  policy  have  been  disproved 
by  the  ultimate  effects  upon  the  rates  charged  and  the  fate 
of  the  canals,  the  compensation  to  be  allowed  to  be  on  the 
basis  of  the  traffic  carried  by  the  canals  and  the  profit 
earned. 

The  Thwaite  and  Oawley  system  of  canal  haulage  consists 
in  the  employment  of  an  electric  horse— so  the  motor  is 
called— that  travels  on  light  suspended  steel  rails  carried 
by  vertical  standards  erected  at  intervals  along  the  extreme 
boundary  of  the  tow  path.  The  wheels  of  this  electric  horse 
grip  on  the  steel  rail,  providing"  the  adhesion  necessary  to 
secure  the  haulage  of  the  boat,  the  grip  of  the  motor  being 
directly  proportional  to  the  tension  of  the  tow  rope.  One 
rail  permits  the  electric  horse  to  draw  its  boat  in  one 
direction,  and  another,  super-elevated,  permits  its  electric 
horse,  and  without  fear  of  entanglement  of  the  two  ropes, 
to  draw  its  burden  in  the  contrary  direction.  The  con- 
cutions  of  haulajre  in  other  respects  are  those  associated  with 
horse  traction,  but  the  motor  can  be  stopped  or  started 


from  the  boat.  This  system  will  obviously  allow  horse 
traction  to  be  used  until  the  complete  transformation  of 
the  electric  system  is  effected.  When  this  is  accomplished 
the  necessity  of  two  or  three  yards  of  existing  tow  path 
would  be  obviated,  and  the  removal  of  some  two  yards  of 
the  width  of  the  path  would  enable  a  desirable  addition 
of  from  15  to  20'  per  cent  to  the  width  of  the  canal. 

Elaborate  tests  made  in  a  German  canal  with  an  electric 
haulage  system — apparently  a  modification  by  Ganz  of  the 
Thwaite-Cawley  system — gave  a  68  per  cent  efficiency  of 
haulage  effort.  The  locomotive  has  a  haulage  capacity  of 
375  horse  power,  and  is  capable  of  hauling  barges  of  600 
tons  burden.  The  average  working  cost  per  kilo  mile  is 
stated  to  be  equal  to  0r05d.,  with  current  at  l'4d.  per  kilo- 
watt. The  cost  of  a  kilowatt  would  in  England  be  less 
than  this. 

Of  course  the  electrical  energy  would,  for  trunk  canals, 
be  transmitted  at  high  pressure  and  transformed  to  lower 
pressures  for  distribution.  Gas  power  generating  stations 
would  be  located  every  20  miles  in  the  length  of  the  canal. 
The  tow  paths  would  provide  the  way  leaves  for  laying 
the  high-pressure  conductors,  which  could  serve  for  a 
general  supply  at  cheap  rates  to  all  the  areas  (already 
unattached)  through  which  the  canal  traverses.  The  locks, 
gates,  and  sluices  could  be  electrically  actuated,  and  electric 
capstans  would  provide  the  necessaiy  elasticity  to  the 
haulage  system.  The  warehousing,  hoisting,  and  conveying 
machinery  could  also  be  electrically  actuated,  and  there 
would  be  the  obvious  advantages  of  a  cheap  and  abundant 
supply  of  electric  energy  for  canal,  dock,  and  warehouse 
electric  illumination  and  other  services. 

Electric  energy  is  being  successfully  applied  to  actuate 
both  canal,  lock,  and  sluice  gates  on  Canadian  canals,  and 
swing  cross-canal  bridges  are  also  being  electrically  rotated. 
The  canals  are  being  electrically  illuminated ;  in  one  of 
them,  the  Soulanges  Canal,  alternate  arc  lights  of  2,000 
candle  power  are  placed  high  over  the  canal  tow  path,  at 
distances  of  160  yards,  allowing  night  operations  to  be 
carried  on. 

Any  general  State  re-organisation  of  our  canal  system 
would  inevitably  involve  the  standardisation  of  the  canal 
locks  and  canal  cross  sections,  so  that  they  would  be  avail- 
able for  a  common  service. 

Cost  of  Re-organisation. — The  following  is  Mr.  Thwaite's 
estimate  of  the  cost  of  nationalising,  perfecting,  and 
electrifying  our  canal  system.  Assuming  that  3,500  miles 
of  the  canal  system  of  Great  Britain  were  purchasable  at 
two-thirds  rf  their  original  cost  of  construction — say, 
£2,350  per  mile  of  length — then  the  capital  required  would 
be  £8,255,000.  Allowing  £500  per  mile  for  the  cost  of 
standardising  the  locks,  and  £2,000-  per  mile  for  the 
electrification  of  the  canals,  then  the  total  amount  required 
wotdd  be  £16,975,000.  Allowing  the  balance  to  make  up 
20  millions  to  be  set  aside  for  working  capital,  it  should 
secure  for  the  State  a  splendid  transport  property.  Seeing 
that  over  601  millions  sterling  have  been  expended  in 
tramway  systems  in  this  country,  and  that  over  300 
millions  sterling  have  been  absorbed  in  municipal  work, 
the  Government  could  surely  be  permitted  by  the  country 
to  become,  like  France  and  Germany,  the  owners  of  an 
efficient,  electrified,  navigable  inland  water  service. 

The  proposed  electrification  of  our  canal  system  would, 
moreover,  provide  a  cheap  supply  of  electric  power  for 
export  service,  as  well  as  for  pumping,  irrigation,  ploughing, 
chinning,  milling,  and  vegetable  and  flower  growth.  The 
revivification  of  our  inland  navigable  waterway  system 
would  go  far  towards  securing  a  revival  of  our  agricultural 
prosperity. 


In  consequence  of  the  resignation  of  Mr.  W.  J.  Hosgood. 
the  resident  engineer  and  locomotive  superintendent  of  the 
Port  Talbot  Railway  and  Docks  Company,  the  following 
appointments  have  been  made  :  Mr.  W.  Cleaver  to  be  engineer, 
and  Mr.  A.  H.  Hertz  to  be  locomotive  superintendent, 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

(Continued  from  page  4^4- J 
36.  Compound  Air  Compressor,  constructed  Ly  Messrs. 
Schvchtermann  and  Kremer,  Dortmund,  for  the  Harpener 
Mining  Co.*— Figs.  95  to  100  show  the  air  cylinders  and 


Fig.  95. 


valves.  Fig.  95  is  a  sectional  elevation  of  the  low-pressure 
cylinder,  and  fig.  96  a  sectional  plan  view  of  the  high- 
pressure,  while  figs.  97  and  98  show  transverse  sections  of 
both.    The  engine, is  cross-compound,  the  high-pressure  air 


Fig.  90. 


piston  being  driven  direct  from  the  high-pressure  steam 
piston,  and  similarly  for  the  low-pressure.  It  is  calculated 
to  compress  5,200  cubic  metres  (183,650  cubic  feet)  of  air 
per  hour.    The  leading  dimensions  are  : — 

Diameter  of  low-pressure  steam  and 

air  cylinders    900  mm.  (35-43  in.) 

Diameter  of  high-pressure  steam  and 

air  cylinders    575  mm.  (22-63  in.) 

Stroke    1,100  mm.  (43  30  in.) 

Flywheel,  diameter    5,500  mm.  (216-5  in.) 

*  Engineering,  December  12,  1902. 


The  steam  pressure  is  169  lb.  per  square  inch,  the  air 
pressure  88  to  117  lb.  per  square  inch.    There  is  a  tubular 


Tig.  100. 

pressure  steam  cylinder  and  the  intermediate  re-heater 
underneath  the  floor  level  (fig.  98)  are  steim-jacketed.  The 
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suction  and  delivery  air  valves  are  self-acting,  of  the  Coll- 
mann  type,  and  are  made  of  aluminium  bronze.  Fig.  99  is 
a  delivery  and  fig.  100  a  suction  valve.  In  this  type  a  spiral 
spring  closes  the  valve,  an  oil  piston  coming  into  play  at  the 


retarded  by  the  piston,  which  has  reached  a  point  of  its 
stroke  at  which  the  space  open  to  the  flow  of  the  oil  is  very 
smxll.  This  ensures  the  noiseless  closing  of  the  valve.  The 
above  action  can  be  easily  adjusted  by  altering  the  position 


Fig.  97. 


last  moment  to  prevent  the  valve  from  striking  on  its  seat,  of  the  piston  relative  to  the  ports,  either  by  moving  the 

the  working  being  noiseless  throughout.    The  action  of  the  piston  or  the  bush,  the  latter  being  the  easier.    The  oil 

oil  piston  can  be  regulated  while  the  engine  is  in  motion  ;  piston  contains  a  relief  valve,  which  aids  the  flow  on  the 

both  the  valves  are  easy  of  access  for  maintenance  and  upward  stroke. 

repair.    The  piston  is  immersed  in  oil,  which  almost  reaches  ,                              (To  he  continued.) 


No.  98. 


the  upper  part'of  its  neck-shaped  extension.  This  remains 
uncovered  for  regulating  purposes.  The  oil  flows  from  one 
side  of  the  piston  to  the  other  through  grooved  ports  cut  in 
the  wall  of  the  bush  in  which  the  piston  works,  and  these, 
according  to  the  position  of  the  piston  in  the  bush  afford  a 
larger  or  smaller  area  open  to  the  flow  of  the  oil.  Just 
before  the  valve  touches  its  seat  its  downward  motion  is 


Institution  of  Civil  Engineers. — At  the  ordinary  meeting 
of  the  Institution  of  Civil  Engineers  on  the  4th  inst.  Sir  Alex. 
R.  Binnie,  vice-president,  in  the  chair,  it  was  announced  that 
12  associate  members  had  been  transferred  to  the  class  of 
members,  and  102  candidates  had  been  admitted  as  students. 
The  monthly  ballot  resulted  in  the  election  of  two  members, 
73  associate  members,  and  one  associate. 


566 


THE    PRACTICAL  ENGINEER. 


[April  14,  1905 


MAKING    FINE-SURFACED  CASTINGS. 

By  Walter  J.  Mat. 
For  many  purposes  the  production  of  iiue  castings  with 
sharp  detail  and  a  good  surface  is  necessary,  while  from 
the  number  of  questions  on  the  matter  which  are  to.  be 
found  in  t-hei  mechanical  papers  it  would  seem  that  a  good 
many  persons  (find  trouble  in  getting  what  they  want. 
Given  line  sand,  good  patterns,  fluid  metal,  and,  above,  all, 
a  good  moulder  who  knows  his  business,  there  should  be 
no  difficulty  experienced ;  but  unless  your  flasks  are  well 
fitted  fine  work  can  only  be  secured  approximately. 
Machine  moulding  should — and  often  does — give  the  best 
results  in  fine  work,  and  this  for  the  simple  reason  that 
you  usually  have  the  best  patterns,  good  flasks,  and  a  dead- 
true  lift  in  working.  Even  if  a  lifting  apparatus  giving  a 
tr  ue  vertical  lift  without  shake  was  available  in  the  foundry, 
a  vastly  improved  class  of  work  could  be  turned  out;  but 
generally  this  is  not  available  even  for  bench  moulding, 
fine  work  varying  according  to  the  steadiness  of  the 
moulder  in  lifting  to  a  great  extent. 

The  patterns  should  be  good  ones,  either  of  metal  or 
fairly  hard  wood  for  preference,  and  they  should  be  kept 
clean  and  in  good  working  order.  Putty,  paint,  and  other 
abominations  of  a  like  character  should  not  find  a  place  in 
patterns  for  fine  work ;  while,  on  the  other  hand,  proper 
rapping  and  lifting  plates  should  be  provided  where  neces- 
sary. In  cases  where  it  is  necessary  to  have  part  of  the 
casting  in  the  cope  and  part  in  the  drag,  or  in  three-part 
flasks,  the  patterns  should  be  in  sections  accurately 
dowelled  together,  as  usually  neater  work  is  produced  than 
w  ith  solid  patterns,  and  certainly  it  saves  time  in  moulding. 
A  little  extra  time  in  the  pattern  shop  usually  saves 
considerable  time  in  the  foundry,  and  considerably  tends 
to  economy  in  producing  castings. 

The  sand,  except,  for  facing,  will  be  the  ordinary  sand 
it)  use ;  but  for  facing  a  fine  sand  is  necessary,  it  being 
usually  the  case  that  the  finer  the  grain  of  sand  the  finer 
the  surface  of  the  castings,  and  vice  versa.  Either  a 
naturally  fine  sand,  or  one  rendered  fine  by  milling,  can 
be  used ;  but  in  either  case,  when  dry  the  sand  should 
pass  through  a  sieve  having  from  30'  to  50  wires  to  the 
lineal  inch,  the  finest  mesh  being  for  the  finest  work.  Sand 
from  Charlton,  in  Kent,  will  usually  be  found  fine  enough 
without  milling  if  dried  and  passed  through  a  sieve  of 
the  requisite  fineness  of  mesh.  For  iron  about  equal  parts 
ot  new  and  old  sand  would  be  used,  being  careful  that  the 
old  sand  had  been  used  for  iron  only,  and  some  coal  dust, 
may  be  added  if  desired,  this  being  passed  through  the 
same  meshed  sieve — or  finer  if  possible — as  the  sand.  The 
sands  and  coal  should  be  intimately  mixed,  sifting  once 
or  twice  through  a  fine  sieve,  and  then,  after  damping  and 
well  treading,  through  a  \  in.  meshed  sieve,  storing  the 
prepared  sand  away  in  barrels  where  it  will  be  kept  moist 
and  fit  for  use.  For  brass  and  such  like  metals  only  new 
sand  will  be  used,  .and  after  this  has  been  dried  and  sifted 
it  should  have  a  proportion  of  bean -or  pea  meal  mixed 
with  it  and  thoroughly  incorporated.  The  proportion  of 
meal  will  vary  from  a  pint  to  a  quart  to  the  gallon  of  fine 
sand,  and  when  sifted  together  the  mixture  will  keep  a 
long  time  while  dry,  but  as  changes  take  place  when  moist, 
only  enough  for  the  day's  work  should  be  damped  down 
at  one  time,  and  this  should  be  rubbed  down  until  it  is 
tough.  Such  a  facing  sand  tends  to  produce  a  smooth 
face,  free  from  scabbiness,  and  usually  prevents  the  metal 
from  penetrating  the  mould.  Sand  for  cores  will  be  sifted 
finely,  and  will  consist  of  new  sand  alone,  free  from 
any  admixture,  but  for  iron  should  be  coated  with 
plumbago,  and  for  brass  and  the  like  with  steatite  or 
whiting  as  convenient. 

In  moulding,  the  facing  sand  will  be  sifted  on  so  that 
somewhere  between  a  \  in.  and  \  in.  shall  cover  all  parts 
of  the  pattern,  and  the  flasks  will  be  filled  with  the 
ordinary  sand  in  the  usual  manner,  but  care  must  be 


taken  that  an  even  compression  of  the  sand  is  over  the 
whole  of  the  pattern.  When  the  pattern  is  lifted,  and  the 
mould  is  seen  to  be  all  right,  a  slight  dusting  through  a 
fine  cloth  with  plumbago  for  iron,  or  steatite  with  brass 
and  the  like,  may  well  be  given,  this  possibly  being  sleeked 
with  a  soft  brush.  In  some  cases,  however,  it  may  be 
advisable  to  clean  the  patterns  and  replace  them,  giving 
a  slight  rap  to  print  them  in  firmly ;  but  this  is  a  detail 
which  will  have  to  be  decided  by  the  moulder  who  is  doing 
tht  job.  It  must  be  borne  in  mind  that  the  smoother  the 
surface  of  the  mould,  so  long  as  it  is  not  plastered  down 
and  made  practically  gas-tight,  the  smoother  should  be  the 
face  of  the  casting ;  but  large  grains  of  coal  or  badly  mixed 
facing  sand  will  tell  against  this.  In  every  case  the  skill 
of  the  moulder  will  have  to  be  brought  to  bear  on  this 
part  of  the  work,  and  nothing  that  can  be  written  will 
alter  this.  The  use  of  plumbago  or  steatite  tends  to 
produce  a  polished  face  on  the  metal,  but  ordinary  foundry 
blacking — or,  with  brass  and  the  like,  ordinary  whiting — 
leaves  a  dead  face  on  the  work,  although  a  smooth  one. 
Finely-graded  wood  ashes,  free  from  dust,  will,  if  dusted 
thinly  over  the  surface  of  brass  moulds  and  printed  in, 
produce  a  rough-grained  surface  on  the  castings,  while 
washing  will  not  occur  unless  an  excess  of  ash  be  used. 
This  kind  of  work  is  best  done  by  having  the  graining  on 
the  patterns,  however,  as  then  nothing  is  left  to  chance — 
that  is,  if  the  patterns  are  kept  clean,  as  they  should  be. 

The  metal  poured  merits  a  little  consideration,  the  object 
being  to  have  it  fluid  and  free  from  all  materials  likely  to 
cause  porousness.  Careful  melting  is  necessary  as  a  matter 
of  course,  and,  in  addition,  some  deoxidant  fluxing  medium 
should  generally  be  used.  For  copper  alloys,  possibly 
0'25  per  cent  of  phosphorus — not  more — is  as  good  as 
anything,  and  will  tend  to  cause  the  metal  to  run  up 
sharply.  With  iron,  the  use  of  ferro-aluminium  or  fluor- 
spar will  be  found  effective,  always  provided  that  a  decent 
iron  is  used;  but  in  some  cases  where  indifferent  scrap 
forms  the  bulk  of  the  metal  considerable  trouble  will  be 
found  occasionally.  Iron  melted  in  crucibles,  or  in  an  air 
furnace,  is  best  for  fine  work,  but  soft  iron  melted  in  a 
cupola  with  clean  coke  should  give  very  good  results. 
Burnt  metal  of  any  kind  is  bad  for  fine  work,  and  should 
be  avoided. 

Practically  all  fine-faced  castings  should  stay  in  the 
moulds  until  they  are  cold,  so  that  the  cooling  should  be 
regular,  and  when  taken  out  they  should  be  free  from 
sand,  and  not  want  brushing  with  a  wire  brush.  Runners 
should  be  sawn  off  close,  and,  beyond  brushing  up  with  a 
fibre  brush,  no  other  fettling  should  be  required. 

In  regard  to  economy,  it  probably  is  a  good  thing  to 
produce  the  best  and  smoothest  castings,  as  not  only  is 
time  saved  in  the  turning  and  machine  shops,  but  often 
parts  can  be  left  as  they  leave  the  foundry,  thus  saving 
a  great  amount  of  labour.  This  system  is  adopted  abroad, 
and  might  well  be  more  largely  adopted  here  ;  for,  although 
unmachined  "work  does  not  look  so  well  as  that  which  is 
machined  all  over,  yet  it  means  a  great  deal  in  competitive 
work.  Where  machine  moulding  is  done,  large  savings 
should  be  made  in  the  machine  shops,  and  this  alone  should 
induce  the  management  to  study  the  best  methods  of  pro- 
ducing the  best  faced  castings,  even  although  the  foundry 
charges  are  increased.  Small  castings  should  always  be 
turned  out  smoothly,  and  that  whether  they  are  to  be 
machined  or  not. 


Statistics  published  at  "Washington  show  that  during 
the  last  three  months  of  1904  the  American  railways  killed 
951  persons  and  injured  14,027  The  size  of  the  casualty  list 
is  attributed  largely  to  the  fact  that  only  a  small  proportion  of 
the  American  railways  are  equipped  with  the  block  system  of 
signalling.  It  is  being  urged  that  the  matter  should  be  taken 
up  by  Congress,  and  that  a  bill  should  be  introduced  at  the 
next  session  of  the  National  Legislature  requiring  the  use  of 
the  block  system  on  all  railways  which  by  dealing  in  inter- 
state commerce  are  placed  under  Federal  jurisdiction. 
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A  SYSTEM   OF  REGULATING  CENTRIFUGAL 
FANS  AND  PUMPS. 

By  iEGiDius  Elling. 

( Concluded  from  page  527.) 

Some  experiments  were  made  on  February  1st,  1905,  to 
find  the  manometric  efficiency,  each,  orifice  being  tested  at 
different  apertures  between  the  guide  vanes.  The  lever  8 
was  disconnected  from  the  regulating  bellows,  and  was 
placed  by  hand  after  the  marks  on  the  arc.  Besides  the 
pressure  of  delivery,  the  pressure  at  hole  No.  1  was  also 
observed,  and  likewise  the  difference  of  pressure  between 
holes  No.  1  and  No.  2,  the  difference  being  reckoned 
positive,  when  the  pressure  at  No.  1  was  greater  than  at 
No.  2.  The  temperature  of  the  air  at  the  inflow  was  noted. 
In  the  calculation  for  the  manometric  efficiency  the 
barometer  reading  was  taken  into  account,  and  also  the 
temperature  of  the  air  and  the  compression  curve,  but  not 
the  humidity  of  the  air.  In  this  case  there  was  no  need 
of  keeping  the  revolutions  at  6,000. 

Fig.  10  gives  a,  graphic  representation  of  the  manometric 
efficiency  found  by  these  tests.  As  will  be  seen,  the 
maximum  efficiency  is  in  each  case  limited  to  a  very 
narrow  range  of  regulation,  and  that  the  efficiency  at  a 
trifling  over-regulation  extremely  quickly  will  drop  to  a 
considerably  lower  value,  whence  it  then;  only  slowly  drops 
to  the  minimum  efficiency  on  the  guide  vanes  being  fully 
opened.  When  the  opening  is  too  small,  the  efficiency 
drops  incessantly  to  a  very  small  value.  It  will  also  be 
understood  that  the  efficiency  in  the  present  case  would 
have  been  greater  at  the  larger  orifice,  if  the  vanes  could 
have  been  opened  more;  so  far,  the  fan  is  somewhat 
forced  at  the  larger  orifice. 

A  peculiarity  with  the  working  of  the  fan  is  that  a  very 
strong,  roaring  noise  is  heard  in  the  fan  immediately  the 
guide  vanes  are  opened  so  much  that  the  efficiency  falls, 
and  the  water  in  the  manometer  suddenly  falls  to  the 
lower  level;  this  roaring  is  then!  continued  for  all  the 
larger  apertures.    The  opposite  takes  place  when  the  lever 


Fig.  10. 


is  carried  inwards,  when  the  roaring  at  a  certain  moment 
suddenly  is  superseded  by  the  almost  pleasant  sound  of 
the  fan  under  good  efficiency.  Strange  to  say,  the  increased 
efficiency  in  the  latter  case  will  not  always  occur  at  the 
same  aperture  as  the  decreased  efficiency  in  the  former 


case,  the  increase  generally  taking  place  later — that  is  to 
say,  at  a  smaller  aperture  than  that  at  which  the  decrease 
takes  place.  This  is,  however,  of  no  consequence  for  the 
automatic  regulation.  Only  at  one  orifice  there  was  a  small 
discrepancy,  the  pressure  being  equal  at  the  two  holes, 
No.  1  and  No.  2 ;  this  accidental  circumstance  was  the 
cause  of  the  lever  having  a  difficulty  in  becoming  tranquil  ; 
it  would  oscillate  about  600'  with  limits  530  and  670.  The 
reason  of  this  must  be  that  the  thickness  of  the  guide  vane 
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near  the  tip  is  great  in  proportion  to  the  aperture;  this 
case  will  not  occur  if  the  form  of  the  guide  vane  be  altered 
a  little.  At  all  the  other  apertures,  however,  the  lever 
very  speedily  attained  to  standstill. 

The  figure  shows  at  1,500  qmm.  aperture  the  efficiency 
for  the  different  apertures  without  regulation,  and  the 
extremely  sudden  transition  from  the  higher  to  the  lower 
efficiency  is  striking.  At  the  maximum  efficiency  for  each 
orifice  lines  have  been  drawn  parallel  with  the  ground 
plane ;  the  distance  between  these  and  the  manometric 
curve  accordingly  shows  the  loss  at  a  defective  regulation 
as  regards  the  manometric  efficiency ;  the  loss  as  regards 
mechanical  efficiency  will  be  far  greater,  as  will  be  seen 
later  on.  A  curve  laid  across  these  lines  will  then  indicate 
the  highest  possible  efficiency  of  this  fan  at  any  orifice. 

All  curves  are  based  upon  the  actual  orifice,  this  being 
in  the  present  case  more  convenient  and  perspicuous  than 
the  equivalent  orifice. 

Some  trials,  with  and  without  governing,  were  made  on 
2nd  February,  in  order  to  ascertain  the  steam  pressure  the 
turbine  should  have  so  as  to  give  6,000'  revolutions  per 
minute,  and  to  ascertain  what  aperture  the  automatic 
regulation  of  its  own  accord  would  give.  The  manometer 
was  placed  between  the  steam  valve  and  the  turbine;  it 
had  just  been  controlled  by  means  of  a  mercury  column. 

Without  fan  the  turbine  at  6,000  revolutions  required 
0  84  kg./qcm. 

On  the  3rd  and  4th  February  the  turbine  was  braked 
at  different  steam  pressures,  but  at  6,000  revolutions  per 
minute.  The  result  will  be  seen  from  fig.  11,  with  steam 
pressure  as  abscissa  and  effective  horse  power  as  ordinates  ; 
a  table  will  in  this  case  hardly  be  of  any  interest.  The 
curve  has  later  on  been  used  to  ascertain  the  effective 
horse  power  from  the  shaft,  and  consequently  of  the  fan 
only,  at  the  different  orifices. 

Besides  this  there  was  on  the  6th  February  ascertained 
the  requisite  steam  pressure  at  orifice  =  0,  this  observation 
not  having  been  made  on  the  2nd  February. 

The  quantity  of  air  was  calculated  in  each  case,  pre- 
suming a  coefficient  of  contraction  of  0'64,  with  some 
addition  on  account  of  the  delivery  pipe  having  a  diameter 
of  only  100  mm.,  of  from  T0035  at  200  qmm.  orifice,  to 
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1024  at  1,400  qmm.  orifice,  so  that  the  coefficient  of 
contraction  accordingly  varied  from  0642  to  0'655. 

In  tig.  10'  — •— • — —  indicates  a  line  drawn  across 
those  places  where  the  automatic  regulation  adjusts  the 
guide  vanes.  It  appears  to  follow  pretty  exactly  the  tops 
of  the  different  manometric  curves. 

Table  I.  gives  the  results  of  these  tests,  and  tigs.  10  and 
11,  as  well  as  the  saving  obtained  by  regulation. 

Fig.  12  gives  the  curve  1,  2  for  manometric  efficiency 
with  and  without  regulation,  3, 4  mechanical  efficiency, 
5,  6  quantity  of  air  per  second  in  kg.,  7,  8  horse  power  in 
the  air,  and  9,  10  horse  power  from  shaft. 

All  the  curves  in  figs.  10  and  12  are  taken  direct  from 
the  data  found,  the  circumstances  being  so  peculiar  that 
the  author  dare  not  say  where  there  is  an  error  of  obser- 
vation, and  where  not.  As  mentioned  before,  from  the 
brake  trials  an  even  curve  was  made,  so  here  it  can  only 
be  a  question  of  errors  of  observation. 

As  the  wheel  vanes  have  radial  tips,  the  mechanical 
efficiency  ought  at  a  somewhat  greater  quantity  of  air  to 
be  about  equal  to  the  manometric  one.  This  has  also  been 
ascertained  to  be  the  case  at  the  test  of  temperature.  The 
friction  of  the  bearings,  which  is  of  very  great  importance 
at  such  a  small  power,  has  probably  not  been  equal  on 


TABLE  I. — 0,000  Revolutions  per  Minute. 


Orifice  in 
qaim. 

Aperture 
in  qinm. 

Delivery 
of  air  in 

kg./sec. 

H.P. 
in  air. 

H.P. 
from 
shalt. 

Mano- 
metric 
efficiency. 

Mechanical 
efficiency. 

0 

1510 

0  - 

0 

0-305 

0-593 

0 

260 

0 

0 

0105 

0-070 

0 

H  iving  per  cent. 

65 

11 

200 

1210 

0-0115 

0-0448 

0  330 

0-608 

0136 

/530\ 

0-0123 

0-0510 

0196 

0  704 

0-261 

Siving  per  cent. 

41 

14 

48 

400 

1510 

0-0230 

0-OS90 

0-390 

0-608 

0  229 

V60 

0-0252 

0-1145 

0-259 

0-710 

0-444 

S 

iving  pe-  cent. 

34 

14 

43 

003 

1510 

0-034S 

0-134 

0-458 

0-608 

0-295 

950 

0  o:;so 

•  0-173 

0-312 

0-710 

0-556 

Saving  yir  cent. 

32 

14 

47 

800 

1510 

0-0460 

0-179 

0-490 

0-606 

0-367 

1300 

0-0506 

0-229 

0-373 

0-704 

0-615 

g 

aving  per  cent. 

24 

14 

40 

1000 

1500 

0-0(526 

0-279 

0-500 

0-704 

0-560 

1200 

1500 

0'0T52 

0  334 

0-574 

0  700 

0-582 

1400 

1510 

0-0866 

0-374 

0-094 

0-686 

0  540 

the  different  test  days,  although  efforts  were  made  to  keep 
the  temperature  of  the  bearings  at  about  the  same  height. 
But  the  relation  with  and  without  regulation  is,  of  course, 
correct. 

The  rapid  transition  at  about  900  qmm.  orifice  may  seem 
rather  strange.  Instead,  however,  of  trying  to  explain  this 
phenomenon,  some  curves  are  reproduced  in  fig.  13,  taken 
from  a  paper  read  by  Mr.  T.  E.  Stanton,  D.Sc,  on  the  20th 
November,  1903,  before  the  Institution  of  Mechanical 
Engineers,  which  upper  curves  show  a  similar  nature  as 
with,  the  present  fans  without  regulation.  The  centrifugal 
pump  in  question  had  four  fixed  guide  vanes  and  we  can 
easily  suppose  that  a  regulation  of  these  would  have 
occasioned  a  continuation  of  that  branch  of  the  curve  which 
lies  to  the  right  of  the  maximum,  to  the  left  in  the  manner 
which  I,  by  way  of  proposal,  have  made  free  to  indicate 


by  — ■■ —  • —  lines.  That  the  guide  vanes  have  caused  the 
uneven,  curves  is  seen'  quite  plainly  from  the  two  curves  with 
a  free  vortex. 

From  what  has  been  said  above  it  will  be  understood 
that  it  will  be  a  very  difficult  matter  by  hand  to  keep  a 
fan  at  the  best  efficiency  when  the  quantity  of  air  varies, 
as,  at  a  small  variation,  the  pressure  is  decreased  and  the 
horse  power  increased.  This  is,  of  course,  possible  by 
constantly  looking  at  the  U  tube ;  but  as  every  such 
regulation  must  be  considered  antiquated,  the  engineer 
never  being  able  to  rely  on  the  adjustment  being  correct 
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the  next  moment,  it  will  be  understood  that  only  automatic 
governing  will  prove  perfectly  satisfactory.  The  automatic 
regulation  of  the  fan  costs  only  a  trifle,  when  guide  vanfes 
at  all  events  are  to  be  used  ;  for  it.  is  only  these  that  increase 
the  cost  of  the  fan  in  proportion  to  the  older  types,  and, 
as  many  works  even  now  make  use  of  guide  vanes,  at  least 
with  centrifugal  pumps,  the  transition  to  a  modern  regular 
lion  will  only  in  a  small  degree  involve  alterations  of 
drawings  and  patterns. 

By  the  use  of  guide  vanes  the  wheel  vanes  may  be 
radial  (or  bent  forward),  as  the  great  velocity  of  discharge 
resulting  from  this  can  easily  be  absorbed  by  the  divergent 
guide  passages,  in  contrast  to  the  usual  diffuser  and  evolute, 
where  whirls  and  friction  are  of  great  account.  In  this 
case  the  speed  of  periphery,  or  the  diameter,  may  be 
smaller  than  with  vanes  that  are  bent  backwards  ;  this  is, 
of  course,  particularly  of  great  importance  in  the  modern 
high-pressure  fans  and  pumps. 

As  the  manometric  efficiency  may  be  kept  pretty  even 
at  different  quantities,  the  pressure  will  accordingly  be  kept 
almost  constant  at  a  constant  speed.  The  fan,  or  the 
pump,  may  consequently  be  worked  from  electro-motors 
or  from  a  shaft  without  any  inconvenience  from  any  con- 
siderable variation  of  pressure,  which  is  the  case  with  all 
the  types  hitherto  used.  Smiths'  fans  will  accordingly  be 
able  to  yield  nearly  the  same  pressure  whether  there  are 
many  or  few  fires  in  action.  So  also  with  fans  for  the 
ventilation  of  mines,  for  cupolas  and  smelting  furnaces. 
Bessemer  furnaces,  and  for  other  metallurgic  and  chemical 
processes,  where  the  consumption  of  air  frequently  varies. 

The  regulation  of  the  guide  vanes  is  of  special  interest 
for  centrifugal  pumps  for  docks.  In  this  case  the  start 
is  made  with  a  very  small  height  of  water.  If  the  guide 
apparatus  be  provided  with  a  very  great  maximum 
aperture,  the  quantity  of  water  pumped  will,  during  the 
first  part  of  the  time,  be  much  larger  than  without  regula- 
tion, as  the  loss  will  only  to  a  small  extent  be  owing  to 
the  velocity  of  the  water  discharging  from  the  wheel,  for 
which  reason  the  losses  will  chiefly  only  consist  in  the 
now  increased  resistance  in  the  pipes,  arising  from  friction 
and  elbows,  and  in  the  inflow  of  the  wheel.    Gradually  as 
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the  difference  in  the  height  of  water  increases,  the  openings 
between  the  guide  vanes  will  be  reduced  to  what  at  any 
time  is  requisite.  In  this  way  the  dock  may  be  emptied 
considerably  quicker,  the  engine  will  be  more  evenly  loaded, 
and  the  working  expenses  reduced. 

By  automatic  governing  for  centrifugal  pumps,  a  cylinder 
will,  of  course,  be  better  than  the  bellows  previously  shown. 

The  tightening  of  the  guide  vanes  will  most  easily  be 
achieved  in  this  way,  that  the  loose  wall  6,  fig.  7,  be  placed 
against  the  guide  vanes  with  a  slight  pressure  determined 
beforehand;  these  vanes  need  accordingly  only  be  plane 
on  the  sides.  The  pressure  of  the  loose  wall,  and  thereby 
the  friction  of  the  guide  vanes,  may  be  diminished  in  this 
way,  that  the  tightening  ring  6'  gets  a  diameter  that  is 
larger  than  the  inner  and  smaller  than  the  outer  diameter 
of  the  loose  wall.  The  pressure  in  the  wheel  and  guide 
vane  increases  with  the  radius  and  acts  on  the  inside,  while 
the  other  side  of  the  wall  is  acted  on  by  two  pressures, 
inside  of  the  tightening  ring,  pretty  near  the  pressure  of 
the  suction  chamber,  and,  outside  the  ring,  by  the  pressure 
of  the  delivery.  By  choosing  a  suitable  diameter  of  the 
tightening  ring  the  desired  balance  of  pressure  may  be 
obtained. 

As  these  fans  and  pumps  have  no  spiral  diffuser  or  volute 
the  casing  may  be  made  concentric  with  the  wheel,  or 
almost  any  form,  so  that  it  may  be  made  in  the  foundry 
without  pattern,  or  of  plates  in  a  very  plain  form.  The 
guide  vanes  may  easily  be  made  by  machine,  in  spite  of 
the  side  pivot. 

It  is  plain  that  a  centrifugal  fan  or  pump,  constructed 
according  to  given  facts  and  regulated,  will  be  able  to  yield 
a  higher  efficiency  than  any  previous  form.  Radial 
turbines  with  Fink's  (or  Thompson's)  vanes  present  them- 
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selves  for  a  comparison,  and  experience  shows  that  the 
centrifugal  pumps  with  guide  vanes  that  lately  have  been 
used  are  very  efficient  at  a  suitable  quantity  of  water  ; 
but  they  will  only  show  off  to  their  advantage  when  they 
can  be  automatically  adjusted  for  different  quantities  of 
water,  the  pressure  at  the  same  time  being  kept  nearly 
constant  at  the  same  speed. 

When  several  fans  or  pumps  are  combined  successively 
for  the  purpose  of  obtaining  a  higher  pressure  or  less  speed 
of  periphery,  each  guide  apparatus  ought,  of  course,  to  have 
its  own  governing ;  the  fan  will  then  be  able  to  keep  nearly 
the  same  even  pressure  as  the  cylinder  compressors,  and 
the  transmission  of  power  to  distant  places  will  be 
practicable,  thereby  permitting  a  considerably  cheaper 
plant  than  when  cylinder  compressors  are  used. 


[It  will  be  evident  to  readers  that  a  mistake  was  made  in 
the  last  paragraph  of  this  article  in  our  last  issue,  in 
the  conversion  of  qmm.  into  cubic  inches  instead  of 
square  inches.] 
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petroleum  engines,  some  typical  gas  generating  plants, 
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BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  cf 
competency  have  been  issued  during  the  week  ending  April  6tb, 
1905  :— 

Belfast. — Second  class  :  W.  J.  Mcllroy. 

Liverpool. — First  class :  G.  N.  Shott.  Second  class  :  R.  G.  Wylie, 
A.  Martin,  S.  P.  Gledhill. 

London.— E.  Davey,  F.  C.  Driscoll,  J.  Ross,  A.  E.  Waiuwright. 
Second  class :  L.  C.  Le  Bas,  J.  A.  Whyte,  F.  J.  Stokes,  E.  W.  Dove,  R. 
F.  DickibsoD,  L.  B.  Wengi. 

Glasgow.— First  class  :  J.  S.  Bowden,  G.  McMaster,  C.  McD.  Hood, 
J.  Boyd.  Second  class:  G.  McNiven,  J.  MacMillan,  C.  MeiklejohD,  J. 
Mclver,  R.  S.  Miller,  L.  A.  Mallitte,  N.  McCallum. 

North  Shields. — Second  class  :  J.  Parkin,  T.  E.  Duukerley. 

Leith. — First  class  :  A.  Scott,  J.  Buchan.  Second  class :  C.  F. 
Rutherford. 

Southampton. — First  class  :  B.  H.  Hastings,  J.  A.  Aldcroft.  Second 
class :  W.  F.  Slade,  W.  Dods,  A.  Mackenzie. 

Cardiff.— Second  class :  R.  Brandt,  H.  I.  Turner,  H.  J.  Lewis,  N.  C 
Tinney,  G.  N.  Hallett. 
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MOTOR  WAGONS. 


The  recent  annual  Automobile  Exhibition  held  at  the 
Agricultural  Hall,  Islington,  London,  N.,  under  the  auspices 
of  Messrs.  Cordingley  and  Company,  was  conspicuous  for 
the  number  of  steam  and  petrol  lurries,  wagons,  and  'buses. 
The  well-known  firm  of  Savage  Brothers  Limited,  King's 
Lynn,  showed  one  of  their  5-ton  steam  lurries  fitted  with 


Fig.  1.— Messrs.  The  St.  Pancras  Ironworks  Co.'s  (Limited)  5-ton  Standar.l 
Steam  Wagon. 

water-tube  boiler  working  to  a  pressure  of  2001b.  per 
square  inch.  The  framing  of  the  vehicle  is  of  channel-iron 
section,  strongly  gusseted,  the  general  design  being  very 
workmanlike.  The  engines  are  double-cylinder  compound, 
driving  on  to  an  intermediate  shaft,  side  chains  being  used 
for  transmission  to  the  driving  wheels.  These  wheels  have 
pressed-steel  centres  and  wrought-iron  rims.  The  Ackerman 
design  of  steering  gear  is  used. 

A  firm  that  has  recently  taken  up  the  construction  of 
heavy  motor  vehicles  is  the  St.  Pancras  Ironwork  Company 
Limited,  who  exhibited  one  of  their  5-ton  standard  steam 
wagons.  This  firm  are  in  an  exceptional  position  for  this 
class  of  work,  and  the  sample  of  workmanship  is  of  a  high 
quality. 

The  general  design  of  lurry  can  be  seen  from  the 
illustration  fig.  1,  having  a  clear  platform  for  ordinary 
merchandise.  The  boiler  has  been  designed  particularly 
for  a  large  reserve  of  power  ;  it  is  central  fired,  multitubular, 
and  has  a  heating  surface  of  86  square  feet,  the  working 
steam  pressure  being  200  pounds  per  square  inch.  The 
engine  is  compound  and  capable  of  developing  40  horse 
power,  the  cylinders  being  4  in.  and  7  in.,  bore  respectively, 
and  6  in.  stroke,  "  Lancaster  "  packing  rings  being  used 
on  the  piston  valve  of  the  high-pressure  cylinder.  The 
transmission  is  by  means  of  large  Renold's  roller  chains  on 
to  sprocket  wheels  attached  to  the  driving  wheels.  A  novel 
feature  is  the  changes-speed  gear,  allowing  of  two  speeds, 
viz.,  3  miles  and  6  miles  per  hour,  the  change  being  made 
from  the  side  of  the  wagon. 

The  cost  of  operating  these  vehicles  under  average  con- 
ditions may  be  taken  at  l|d.  per  ton-mile,  the  expenses 
being  taken  on  rating  of  36,000  ton-miles  per  annum  :— - 


£  s.  d. 

Interest  on  capital    24  0  0 

Depreciation    60  0  0 

Repairs    50  0  0 

Insurance    12  0  0 

Driver,  at  35s.  a  week   91  0  0 

Coke    45  0  0 

Oil  and  stores   15  0  0 


Total  £297    0  0 


These  figures  should  easily  enable  those  at  present  using 
horse  traction  to  calculate  for  themselves  the  advantages 
to  be  gained  by  a  change  of  system. 

Another  firm  that  has  recently  entered  the  sphere  of 
road  motor  engineering  is  the  Thames  Engineering  Works, 
Greenwich,  a  branch  of  the  old-established  engineers,  John 
Perm  and  Sons.  Their  exhibit  consists  of  a  4-ton  steam 
lurry  of  this  year's  design.  It  is  fitted  with  a  locomotive 
boiler,  fired  from  one  side.  The  engine  is  compound,  with 
cylinders  3£  in.  and  6  in.  diameter,  and  6  ini.  stroke.  There 
are  two  speeds,  the  power  being  transmitted  through  a 
live  axle.  The  firm  also  show  a  1  to  1  \  ton  petrol  deliver-}' 
van,  having  two  cylinders,  the  wheels  being  of  the  artillery 
type,  with  solid  rubber  tyres. 


Fro.  2.— Boiler  of  Messrs.  J.  Robertson  and  Son's  5-ton  Steam  Wagon. 


Messrs.  J.  Robertson  and  Son,  Fleetwood,  Lancashire, 
showed  a  5-ton  steam  wagon  built  to  the  requirements  of 
the  Local  Government  Board.  The  body  is  hinged  to  the 
back  of  the  main  frame,  and  can  be  raised  to  the  full  angle 
of  tip  by  a  steam  pump  and  hydraulic  ram  actuated  from 
the  driver's  seat.  The  boiler  is  of  the  vertical  type,  a  view, 
half-elevation  and  half-section,  being  shown  in  fig.  2.  It 
is  very  simple  in  construction,  the  flame  and  heated  gases 
passing  from  the  combustion  chamber  through  a  number 
of  horizontal  radiating  tubes  into  an  outer  annular  flue 
chamber.  This  casing  can  be  easily  removed,  the  tubes 
being  fully  exposed  for  cleaning  purposes  or  repairs.  A 
worm  gear  movement  is  fitted  in  connection  with  the 
firebars. 

Several  firms  were  to  the  front  with  motor  'buses,  the 
Lancashire  Steam  Boiler  Company  Limited,  Leyland, 
showing  a  Crossley-Leyland  petrol  motor  omnibus  to  carry 
36  passengers,  the  engine  developing  30  brake  horse  power, 
that  shown  by  the  Motor  Car  Emporium  Limited,  London, 
W.,  being  a  24  horse  power  double-deck  omnibus  to  carry 
36  passengers. 
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A  WEEKLY  REGISTER  OF  ALL  APPLICATIONS  FOR  BRITISH  PATENTS, 

AND 

A  Reeord  of  all  the  Completed  Patent  Specifications,  with  Illustrated  Abridgements  of  those  relating  to  Engineering. 


APRIL  14,  1905. 


THE  LIVES  OF  THE  ENGINEERS. 

By  Db.  SAMUEL  SMILES. 


These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
instalments  as  per  Order  Form  on  page  xi. 


OUR  SECRETAIRE  BOOKCASE 

is  still  being  sent,  on  receipt  of  6s.  deposit, 
to  readers  in  various  parts  of  England.  This 
greatly  admired  and  most  useful  piece  of 
home  or  office  Furniture  cannot  be  purchased 
elsewhere  at  our  price,  in  consequence  of 
the  special  terms  we  have  made  by  ordering 
large  quantities  from  the  makers. 


FOR  PARTICULARS  ADDRESS— 

The  Manager,  ''Engineers'  Gazette" 

359,    STRAND,  LONDON. 


UTILITY  IN  A  PATENT. 

There  are  some  inventions  which  possess  points  of  similarity 
With,  that  which  has  been  done  before  to  a  remarkable 
degree,  and  yet  the  one  will  succeed  where  the  others  have 
failed.  Just  that  point  where  failure  ends  and  success 
begins  cannot  be  definitely  seen  from  a  mere  inspection 
either  of  the  articles  or  of  the  drawings  connected  with 
them,  but  that  there  is  an  obvious  failure  experiment  will 
demonstrate,  while  the  success  associated  with  the  newer 
device  may  be  obvious  to  all. 

To  distinguish,  therefore,  between  that  which  is  old  and 
that  which  is  new  is  a  duty  incumbent  upon  the  patentee 
in  connection  with  the  specification  covering  the  later 
device.  Provided  this  distinction  is  made  clear,  and  a  true 
recognition  oiven  as  to  that  which  has  been  done  in  the 
past  by  others,  the  claims  of  the  specification,  although 
narrow  in  point  of  construction,  will  undoubtedly  be  inter- 
preted by  a  court  as  containing  that  which  the  inventor 
is  entitled  to  hold  and  that  which  he  can  prevent  others 
from  adopting,  narrow  and  limited  though  such  claims 
may  be. 

The  proof  of  utility  in  connection  with  an  invention  of 
narrow  scope  and  of  limited  character  is  a  very  strong  one, 
and  the  evidence  directed  towards  showing  the  appreciation 
that  has  followed  from  the  public  on  the  adoption  of  the 
later  though  narrow  invention  against  the  indifference  and 
non-recognition  associated  with  the  earlier  attempts  towards 
the  same  ends  will  be  more  powerful  and  of  greater  weight 
in  upholding  the  patent  than  the  limited  subject  matter 
connected  with  the  invention  might  otherwise  suggest. 

O'ne  of  the  conditions  in  connection!  with  the  grant  of  a 
patent  provides,  as  a  condition  of  the  grant,  that  it  should 
be  for  an  invention  or  an  improvement  that  is  useful  not 
only  at  the  time  that  the  patent  is  granted,  but  also  during 
the  whole  term  of  the  life  of  the  patent.  Utility  in  law- 
means  an  invention  that  is  better  than  the  preceding  know- 
ledge of  the  trade  connected  with  the  same  art,  industry, 
or  manufacture ;  it  does  not  mean  abstract  utility,  but 
simply  whether,  taking  things  as  they  were  before,  there  is 
anything  in  the  new  invention  which  is  more  useful  than 
those  of  a  similar  character  and  nature  that  had  previously 
been  in  use  or  publicly  known. 

It  has  been  laid  down  that  if  an  invention  is  useful,  then 
it  is  a  subject  to  be  protected  by  patent ;  and  if,  on  the 
other  hand,  it  is  of  no  use,  then  it  is  no  subject  to  be 
thus  protected.  The  issue  generally  is  as  to  whether  the 
invention  is  of  any  use  at  all,  and  it  is  not  necessary  that 
a  patent  should  be  so  useful  as  to  exclude  everything  else 
in  the  same  art  and  industry. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Si)ecifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  p>ublished  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  SO,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

6964.  A.  WILLIAMS.    Collecting  clipping's  from  hedges. 

7013  W.  LIOTSCHAK     Harvesting-  machines.* 

7045  W.   J.  [PAYETTE.    Dish   jointers  for  ploughs. 

7080  J.  BELL.    Manure-distributing  machine. 

7084,  S.  W ATKINS  (The  Yidover  Manufacturing  Co.,  U.S.A.). 

Irrigators  and  syringes.* 

7094  G.  E.  EOWE.    Mowing  machines. 

7194  E.  J.  BOARD.    Greenhouse  and  other  blinds. 

724S  R.  P.  DUKE  and  M.  OCKENDEN.    Wind  mills. 


Arms  and  Ammunition. 

6970  M.  CLAAS  and  O.  GEISLER.  Back-sights. 
6973  A.  H.  CORBET.  Carriers  for  ammunition. 
7206    J.    W.    SMALLMAN.     Single-trigger    mechanism  for 

double-barrel  drop-dorm  g-uns  and  rifles. 
7218    J.  MAYER.    Air  guns. 

7291    J.  S.  PARKER.    Exercising  the  eye  in  aiming. 

15322  (1904)    C.  CHEYALLIER  and  E.  CADET.  Targets.* 

7473    M.  BAKER.    Rifle  sight. 


Bottles,  Glass,  &c 

6993  THE  BRITISH  LUXPER  PRISM  SYNDICATE  LTD., 
and  G.  R.  BARHAM.  Frames  for  holding  electro- 
glazed  glass,  prism  sections,  etc.* 

7093    E.  M.  A.  NESBITT.    Non-refillable  bottle. 

7301    E.  W.  BROCK.    Construction  of  glass,  file,  or  slab. 

7323  A.  THROWER.  Construction  of  liquid-holding  vessels 
for  temporary  use. 

7333    R.  ROBINSON.    Boxes  for  holding  bottles. 

7387  G.  &  J.  W.  HAWKSLEY  LTD.,  and  G.  W. 
HAWKSLEY.    Caps  for  spirit  flasks,  etc. 

7432  H.  A.  MORRIS.  Tundislies  for  tilling  botles  by  measure 
attachment  thereto. 

7480    L.  S.  FENWICK.    Non-refillable  bottles. 


Building  and  Construction. 

6990    R.  P.  HESTERHARE.    Lock  for  shop  doors.* 

6996    H.  E.  PIZEY.    Window  sash  fasteners. 

7016    P.  M.  JUSTICE  (The  International  Machine  Co.,  U.S.A.). 

Fence-making  machines.* 
7018    C.  LAURITZEN  and  P.  V^EGERSLEFF.  Fastenings 

for  windows  and  doors. 
7091    E.  S.  KEEPER.    Concrete  structures.* 
7099    L.  A.   SCHWARZHUBER.    Fastening   and   lock  for 

doors.* 

7108    P.  A.  NEWTON    (The  New  Jersey    Wire    Cloth  Co., 

U.S.A.).    Fireproof  constructions. 
7118    P.   F.  DESWARTE.    Facings,   banks,  batters,  dykes, 

etc.* 

7128    F.  BERNDT  and  A.  FRANK.    Lifting  and  tilting  plat- 
forms. 

7130    W.  POLK.    Forming  saggers.* 
7155    W.  E.  DAVIS.  Windows. 

7232    E.  H.  COX.    Composition  for  cleaning  and  renovating 
the  polished  or  varnished,  etc.,  surfaces  of  wood,  stone, 

etc  * 

7238  A.  MONNINGTON.    Unfastening  and  opening  of  doors 

and  gates,  etc.* 

7239  S.   ZIPPES.    Making  ferro-concrete  (reinforced  beton), 

ceilings,  beams,  and  bridges,  etc.* 

7267  M.  MOORE.    Composition  for  making  refractory  bricks, 

furnace  linings,  tuyeres,  retorts,  and  crucibles,  etc. 

7268  M.  MOORE.    Composition  for  making  refractory  bricks, 
.     furnace  linings,  tuyeres,  retorts,  and  crucibles,  etc. 

7272    A.  J.  DUCELLIER.    Conducting  foundation  work  and 
mason  work  under  water.* 


72SO    M.  WHITAKER  and  WHTTAKER  BROTHERS  LTD. 
Excavating  apparatus. 

7312  T.  W.  RIDLEY.  Bricks.* 

7313  T.  W.  RIDLEY.    Roofing  tiles.* 

7326  W.    SPROWSON.    Closing   lift  gates  or    doors  auto- 

matically. 

7327  W.   SPROWSON.     Closing   lift  gates  or   doors  auto- 

matically. 

7370    A.  RUSSAJN.    Entrenching  tools. 

7380    W.  SMITH,  R.  L.  SMITH,  C.  S.  WALKER,  E.  R. 

SMITH,  and  D.  R.  MAYHER.    Fireproof  ceilings 

and  floors. 
7384    S.  MINGAZZI.  Scaffolding.* 
7407    C.  PIKE.    Shop  fronts. 
7511    P.  A.  SHELEY.    Chimney  bowls* 


Chemistry  and  Photography. 

6967    E.  G.  RIYERS.    Glycerine  compound. 

7002    O.    IMRAY    (Farbwerke  vormals.  Meister  Lucius  and 

Bruning,    Germany).     Bisulphate    compound    of  a 

certain  dyestuff. 
7022    J.  Y.  JOHNSON  (The  Badische  Anilin  and  Soda  Fabrik, 

Germany).    Compounds  of  the  anthracene  series  and 

colouring  matters. 
7032    LA    COMPAIGNIE    DES    PRODUIT  CHIMIQUES 

DALAIS  ET  DE  LA  CAMARGUE.    Calcination  of 

hydrated  alumina.* 
7034    E.   C.  PARA  MORE.    Treating   and  utilising  chlorine 

gas.* 

7062  H.  VV.  BROWNSDON.  Production  of  metallic  mercury 
and  mercury  sulphide  from  ores  of  mercury  and 
other  mercurial  compounds. 

7200  SCOTTS  STUDIOS  LTD.,  and  C.  T.  FOX.  Printing 
photographic  papers,  opals,  etc. 

7202    W.  J.  R.  BUTLER.    Collapsible  photographic  camera. 

7262    G.  WISHART.    Photographic  cameras. 

7319  G.  E.  H.  RAWLINS.  Treating  photographic  plates 
without  the  use  of  dark  rooms. 

7332    S.  COWPER-COLES.    Metallic  calcium. 

7334  M.  HOLONBEK.  Manufacture  of  liquine  starch,  anyloid 
and  dextrose,  or  alcohol  from  wood,  cotton,  and  other 
waste  heat  and  fibrous  vegetable  matters. 

7341    T.  W.  H.  JONES.    Photographic  pigment  printing  paper. 

7390  O.  IMRAY  (Farbwerke  vormals.  Meister  Lucius  and 
Brunay,  Germany).    Indigo  pastes. 

7457  W.  OLDAKER  and  J.  H.  OLDAKER.  Window  case- 
ments. 

7481  P.  HEFTI.  Prepartion  of  the  carbamidoph-enol- 
sulphor.ates  of  amines,  such  as  diothylamine  carbami- 
dophenolsulphonate. 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

6954    CHAMBERLAIN  and  HOOKHAM  LTD.,  and  S.  H. 

HOLDEN.    Electrical  prepayment  meters. 
6963    C.  H.  SIDEBOTHAM.    Coin-operated  locks. 
7378    A.  E.  WELLS.    Perforating  or  stamping  tickets,  etc. 
7392    P.  GOOD,  F.  H.  S.  MEREWEATHER,  and  E.  A.  GOOD. 

Tills.* 

7487    H.  J.  NORBALLE  and  J.  L.  LAAVSON.    Issuing  and 

recording  the  sale  of  tickets,  etc. 
7492    J.  C.  COX.    Money  tills. 


Cycles  and  Cycle  Accessories. 

(See  cdso  Vehicles,  Wheels,  etc.) 

7177    H.  LUCAS  and  W.  H.  EGGINTON.    Acetylene  lamps 

for   motor  cars,  etc. 
7209    C.  P.  ANDERSON.    Back-pedalling  brake  for  cycles. 
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7224    E.  W.  BOHLE.    Cycle  brake  operating  mechanism.* 

7290    J.  S.  PAEKEE.    Handles  for  bicycles. 

73C2  W.  H.  RAVEN  and  THE  NEW  HUDSON  CYCLE  CO. 
LTD.    Frames  of  bicycles. 

7450  J.  ELLIOTT.  Driving  mechanism  for  bicycles  and  tri- 
cycles. 

7456    THE  ABINGDON  WORKS  CO.  LTD.,  and  J.  GRAY. 

Driving  mechanism  for  cycles  and  motor-driven  road 
vehicles. 

Electrical. 

6958    H.  R.  BURNE1T.    Safety  devices  for  overhead  wires  for 

electric  traction. 
6969    G.  MOORE  and  J.  H.  HIRST.    Electrical  time  cut-off 

for  motors. 

6994  W.  F.  NEWCOMER.  Separators  for  the  plates  of 
batteries. 

7004    A.  REYNOLDS.    Electric  furnaces. 

7006    E.  JAHR.    Generation  of  electricity  by  means  of  earth 

7008  L.  OTTINGER.    Safety  circuit  closers.* 

7010  D.  W.  TROY.    Receiving  electrical  impulses.* 

7019  G.  BOWNON.    Electrical  contact  breakers. 

7020  R.  KOTHFR.  Electrodes.* 

7035  J.  F.  DUKE.    Electrical  conductors. 

7036  A.  WEISS.    Electrically-propelled  vehicles* 

7048  J.  E.  DE  JERSEY.  Electric  temperature  controlling 
devices. 

7068    J.  ANDEEWS  and  J.  ANDREWS,  jun.    Carrier  for  the 

shades  of  electric  lamps. 
7075    J.  A.  MAIN.    Electrically-controlled  device  for  operating 

valves  of  internal-combustion  engines. 
7082    J.  SKINNER.    Electrical  alarm  mat. 
"095    J.  M.  WELLINGTON  and  W.  F.  DANIEL.    Arc  lamps. 
7105    W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.  LTD., 

and  H.  SAVAGE.    Electrical  cables. 
7101    A.    DE  HEMPTINNE.    Absorbing  gases  by  a  liquid 

\inder  the  action  of  the  silent  electric  discharge.* 
7111    L.  A.  GIANOLI  and  R.  A.  PERSIN.  Magneto-electro 

generators.* 

7121    H.  BAGGETT  and  THE  NEW  CENTUEY  AEC  LIGHT 

CO.  LTD.    Attaching  the  globes  of  electric  arc  lamps. 
7124    W.  P.  THOMPSON  (A.  S   Elektrsle  Bureau,  Norway). 

Telephone  system. 
7133   W.  H.  FELLOWS,  E.  T.   PICKUP,   and  W.  TICE. 

Electric  regenerative  battery. 
7136    H;  LEITNEE  and  E.  N.  LUCAS.    Electric  lighting  of 

trains. 

7148  THE    BEITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Electric  motor  con- 
trol for  electric  trams,  etc. 

7149  THE    BEITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Electric  motor  con- 
trol for  electric  trams,  etc. 

71.30    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Electric  motor  con- 
trol for  electric  trams,  etc. 

7157  H.  W.  DICKINSON.  Eegenerative  control  of  electri- 
cally-propelled vehicles. 

7159  B.  EHRLICH  and  M.  KONRAD.    Telephone  apparatus* 

7160  W.  H.  BAILEY,  KT.,  and  A.  J.  BAILEY.  Dynamo- 

meters. 

7170  J.  GREENWOOD  and  SON.  Operating  the  points  of 
overhead  trolley  wires,  aud  also  of  the  rails  for 
electric  tramways. 

71!)7  H.  RHODES,  E.  PERKINS,  and  J.  BLAKEY.  Electric 
current  reversing  switch,  lamp  socket,  and  plug  com- 
bined.* 

7204    W.  G.  STRANG.    Induction  motors. 
7211    H.  A.  CAMPICHE.    Electric  clocks* 
7277    J.  H.  GOLDING.    Case  and  cover  for  fire  alarms,  electric 
bell  calls,  etc. 

729n    T^   G.  LAMME.    Alternating  current  electric  motors.* 
7304    T.  W.  SERIER  and  J.  J.  FARQUHAR.  Electricalb 

operated  burglar  alarms. 
7350    W.  HEMINGWAY,  A.  SILCOCK,  and  C.  B.  HOGG. 

Electro  mechanical  tenter  hook  detector. 

7359  J.  LAMB  and  O.  T.  NEWTON.    Regulating  the  resis- 

tance on  a  switchboard  automatically. 

7360  J.  L.  DAWSON,  J.  CLARK,  and  R.  BLACKMORE. 

Keping  the  trolley  rope  of  an  electric  car  tight  when 

the  boom  is  in  various  nositions. 
7405    THE   ELEKTRIZITATS    ACTIEN  GESELLSCHAFT 

VORM.  W.  LAHMEYER  &  CO.    Contact  devices  for 

electric  switches.* 
7416   THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).    Vapour  electric 

apparatus. 

7418    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Relays  for  electric 
circuits. 


7420  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Electric  systems  for 
controlling  guns. 

7421  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Electrically- 
driven  vehicles. 

7436  W.  N.  L.  DAVIDSON.  Automatic  motive  power  by 
electricity. 

7438  E.  T.  DAVlES.  Securing  the  removable  cover  of  a 
tumbler  or  like  electrical  switch.* 

7443  KELVIN  and  J.  WHITE  LTD.,  and  J.  MENMUIR. 

Recording  the  time  in  which  a  current  has  been  flow- 
ing in  an  electrical  circuit. 

7444  J.  W.  GREENWOOD.    Electric  lamps. 

7448  D.  K.  MORRIS  and  G.  A.  LISTER.  Electro-magnetic 
brakes  and  electro-magnetic  clutches. 

7198  E.  JENSEN.  Air-insulated  telephone  and  telegraph 
cables.* 

7508    H.  M.  GAIL.    Telephone  transmitters.* 

Engineering  and  Mechanical. 

I.  MOLESWORTH,  C.  J.  DE  HAVILLAND,  and  W. 
ROWBOTHAM.  Automatically  indicating  power  or 
work. 

6966  A.  HURNABLE,  W.  F.  PEENTIS,  and  C.  E.  PEENTIS. 
Tool  holders  for  lathes. 

6977  A.  JONES.  Eapid  arresting  reciprocating  and  alter- 
nate controlling  lever  device. 

7023    C.  KLENK.    Eotary  motors.  . 

7025  H.   LENTZ.    Braking    and   reversing   gear    for  fluid- 

pressure  turbines.* 

7026  E.  WITZENMANN.    High-pressure  stuffing  box  coupling 

for  spiral  metal  hose  pipes. 
7029    J.  S.  FAIEFAX.    Change-speed  driving  gear. 
7049    E.  K.  L.  PLOTZ.  Drills. 

7055    J.  BAKEOW.    Motor  driving  arrangements  for  lathes. 
7058    H.    E.    MOUL.    Driving    mechanism    for  revolution 
counters. 

7061    A.  JONES.    Direct  acting  automatic  variable  pressure 

and  soeed-regulating  device. 
7078    ALBION  MOTOR  CAE  CO.  LTD.,  and  T.  B.  MUEEAY. 

Mechanical  feed  lubricators.* 
7081    G.  EAINE  and  J.  EAINE.    Eolled  iron  and  steel  bars. 
7102    H.  A.  HUMPHEEY.    Pressure-reducing  valves.* 
7112    B.  W.  HEAD  (The  Wellmau  Seaver  Morgan  Co.,  U.S.A.). 

Grasping  and  moving  heavy  bodies. 
7115    D.  M.  SMALL.    Combined  engine  and  generator.* 
7119    H.  H.  LAKE  (Aurora  Automatic  Machinery  Co.,  U.S.A.). 

Pneumatic  drills.* 
7127    F.  BEENOTT  and  A.  FRANK.  Cranes. 
7146    A.  J.  BOULT  (La  Societe  Deville,  France).  Moulding 

;md  the  preparation  of  patterns.* 

7151  H.  S.    WALKER    and   D.    HORSBURGH.  Pumping 

engines,  air  compressors,  or  exhausters,  and  the  like. 

7152  S.  WALKER.    Reversible  gears. 

7153  F.  STEUER.    Screw  wrenches. 

7162    J.  WILLIAMSON.    Packing  for  stuffing  boxes. 
7167    A.  SWANSON.    Construction  of  windmill  or  motor. 
7179    J.  P.  WILKINSON.    Precipitation  or  settling  tanks. 
7210    H.  J.  TRAUTMANN  and  J.  L.  COPPING.    Fans  and 
propellers. 

7212    W.  WILCOCK.    Weighing  machines* 

7214    J.  KRUGER.    Metal-cutting  machines. 

7220    E.  DIETRICH.    Construction  of  split  pulleys.* 

7236    G.  HIGGINSON.    Valves  and  stop  cocks,  etc. 

7242    H.  C.  JENKINS.    Power  transmission  gear. 

7253    G.  S.  WISE  and  T.  L.  BELL.    Coupling  link  or  shackle 

for  chains  and  roues. 
7258    G.  TOWNSEND  and  W.  G.  MOORE.    Water  power 

installations. 

7260  E.  LEDOUX  and  THE  SIMON-GARRES  BY-PRO- 
DUCT COKE  OVEN  CONSTEUCTION  and  WOEK- 
ING  CO.  LTD.    Change  valve  with  liquid  seal. 

7281  C.    J.   MATHER  and  A.  E.    EIXON.  Joint-making 

packing  for  gas,   oil,   or  steam   engine   pipes  and 
conduits. 

7282  G.  POLLARD.    Stuffing  boxes. 

7289    H.  LENTZ.    Fluid-pressure  turbines.* 
7306    J.  MAX.    Portable  hoists. 

7316    E.   MACK.    Regulating  and  reducing  fluid  pressure.* 

7318    J.  SLEE.    Rotary  engines. 

7356    A.  J.  ALLEN.    Variable  speed  gear. 

7361    J.  B.  GOri'  and  THE  SANDYCROFT  FOUNDRY  CO. 

LTD.    Spring  valves. 
7396    L.    W.   J.  MARSDEN   and  THE  UNITED  STATES 

METALLIC    PACKING    CO.    LTD.    Packing  for 

uistons.* 

7398    E.  D.  CHESTER.    Pan  and  roller  mills. 
7402    E.  H.  McCREURY  and  G.  A.  NIEMAN.  Water  meters.* 
7408    W.  R.   KENNEDY.    Governing  the  speed  of  turbine 
or  other  water  wheels.* 
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7414    P.  ECKSTEIN.    Crushing  machines. 

7423    THE   WARWICK   MACHINERY   CO.   LTD.,  and  II. 

BURK1NSHAW.    Shaft  packing  for  steam  turbines. 
7453    G.  HATTERSLEY  &,  SONS  LTD.,  and  J.  CHADWICK. 

di  tches  for  conveyiug  rotary  motion. 
7469    H.    E.    NEWTON    (H.    R.    Worthington,  U.S.A.). 

Multi-stage  centrifugal  turbine  pumps.* 
7471    A.  G.  GREICE.    Cranes  of  tubular  construction. 
7474    A.  MALLOCTI.    Preventing  the  vibrations  set  up  by 

unbalanced  steam  engines. 
7491    T.  H.  COOKE.    Couplings  for  shafts.* 
7495    C.  W.  DAWKINS  (Massey-Harris  Co.  Ltd.,  Canada). 

Centrifugal  liquid  separators.* 
7512    J.  E.  A.  GEISSLER.    Wheel  gears.* 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

7057    T.  H.  BARTON.    Governors  for  gas  and  oil  engines. 
7109    J.  DRING.    Filters  for  petrol  for  motor  cycles,  etc.* 
7158    C.  W.  HEIMBURGER.  Carburetters. 
7172    S.  J.  &  E.  FELLOWS  LTD.,  and  A.  NIGHTINGALE. 

Means  for  use  in  lubrication  of  internal-combustion 

engine  cylinders. 
7227    W.  E.  CORRIGALL.    Cooling  of  the  cylinders  and  other 

parts  of  internal-combustion  engines. 
72G3    A.  J.    CANEMA.    Reversing  and  controlling  rotation 

in  internal-combustion  engines. 

7375  THE  WESTLAKE  MOTOR  SYNDICATE  LTD.,  and 

A.  J.  WESTLAKE.  Combined  flywheel  and  belt 
pulley  for  explosion  engines. 

7376  THE  WESTLAKE  MOTOR  SYNDICATE  LTD.,  and  A. 

J.  WESTLAKE.    Carburetters  for  explosion  engine* 
73S9    A.  YOGT.    Internal-combustion  motors. 
7477    T.  HCJBSCHER.    Combined  carburetter  and  inlet  valvi 

for  internal-combustion  engines. 
7504    E.  EISEMANN.    Ignition  devices  for  motors.* 


Engines,  Steam. 

7069    G.  BARKER  (The  Furguson  Co.,  U.S.A.).  Combined 

condenser  and  feed-water  heater.* 
7097    J.  GRIFFIN.    Rotaiy  motor. 

7180  P.  S.  SWAN.    Utilisation  of  steam  in  condensing  steam 

motors. 

7181  W.J.POOLE.    Stuffing  boxes  for  piston  rods  and  shafts. 
7240    W.  LE  ROY  EMMET.    Governing  mechanism  for  elastic- 
fluid  turbines.* 

7346    N.  DAKIN.    Steam  pistons. 

5811  (1905)    W.  J.  POOLE.    Stuffing  boxes  for  piston  rods  and 
shafts. 


Food  Products. 

6951    W.  H.  RLE  PIN.    Dough-moulding  machines. 

7054    J.  W.  FISHER.    Waste  beer  utiliser. 

7059    T.  MACARA.    Malted  preserves. 

7126    C.  LAURICK.    Mixing  aud  kneading  machines.* 

7184    A.    McLAREN,   c/o  W.    P.    HARTLEY.    Plant  and 

method  of  eviring  lemon,  orange,  and  citron  peels  and 

other  fruits  in  syrup. 
7351    L.  L.  ROGERS.    Biscuit  display  box. 
7483    S.  B.  APOSTOLOFF.    Extracting    and    utilising  the 

floury  constituent  of  middlings.* 


Furniture  and  Domestic. 

6997    M.  GALLIGAN.    Wire  matresses. 

7001    J.  W.  HOLGATE.    Supporting  curtain  poles. 

7038    F.  W.  MERRICII.    Feed  mechanism  for  sewing  and 

other  machines.* 
7051    E.  W.  LANCASTER.    Combined  ranges,  washing  boilers, 

and  baths. 

7C56  L.  BACHMANN.  Construciion  of  eyes  and  handles  used 
in  connection  with  plates  for  cabinet  handles. 

7064  A.  G.  LEIGH.  Removing  dust  from  carpets  and  floors, 
etc. 

7083    T.  CHRISTIE.    Berths,  tables,  chairs,  platforms,  and 

like  structures. 
7089    P.  ESCHENBACH.    Curtain  holders* 
7132    R.  A.  WOOLNOUGH.    Ladies'  bags. 
7137    E.    F.    EDGELOW.     Combined    folding    chair  and 

uriediew. 

7175    T.  RHODES.    School  desks  and  forms. 
7188    E.  A.  SUTER.    Furniture  polish. 
7196    A.  J.  COOPER.    Venetian  blinds. 
7226    B.  B.  HILL.    Picture  frames. 


7233    T.  H.  BRIN FIELD.    Device  for  opening  eggs. 

7216    J.    MALONE,  M.   J.    M ALONE,    and   J.  MALONE. 

Filling  for  sale  and  applying  to  use  of  boot  cream 
and  like  polishes  for  leather,  wood,  or  metal. 

7255  T.  D.  HAMILTON  and  W.  A.  ROBERTSON.  Em- 
broidery attachment  for  sewing  machines. 

7321    G.  BARNES.    Curtain  susoeuders.* 

7364    W.  BACKHOUSE.    Reversible  brush. 

7368    L.  TIMAN.    Market  baskets.* 

7383    H.  M.  C.  KNIGHT.    Cooking  utensils. 

7430  J.  BROOKES,  H.  J.  BROOKES,  and  E.  GREEN. 
Pillars  for  metallic  bedsteads. 

7475  F.  WELLAUER.    Tooth  brushes.* 

7476  L.  D.  HYLAND.    Portiere  rods.* 

7497    J.  JOSEPH.  Mattresses,  overlays,  cushions,  couches,  and 

other  stuffed  articles. 
7501    J.  EVANS.    School  desks. 


Hardware. 

7072    C.  A.  AIR.    Standards  for  wire  fencing.* 

7178    II.  A.  GRIFFITHS  and  R.  H.  GRIFFITHS.  Metal 

boxes. 

7234    J.    HOLLOWAY.    Manufacture   of  chains. 
7237    C.  W.  TONKS,  E.  TONKS,  and  G.  A.  TONKS.  Wrought- 
metal  lock  and  latch  cases. 

7275  G.  C.  GEISLER.    Hooks  and  eyes. 

7276  A.  BATES.    Hasp  fastenings  for  the  lids  of  cans  or 

churns- used  in  the  conveyance  of  milk. 
7379    E.  SCHUMACHERS  and  J.  H.  TYSON.    Metal  casks 

and  drums,  etc.* 
7412    J.  J.  PERRY  and  MILNERS  SAFE  CO.  LTD.  Locks. 
7434    W.  II.  WEBSTER.  Candlesticks. 

7455  D.  L.  EVANS  and  G.  T.  JONES.  Combination  of  tubes 
in  halves  with  safe  holding  adjunct  for  encasing  ropes 
or  cables. 

7465  R.  GOOSUEN  or  NEWTON,  J.  T.  SHAKESPEARE, 

and  W.  HUNT.    Metal  boxes  for  ships'  berths,  etc. 

7466  W.  A.  WILKINSON.    Bread  forks,  sardine  forks,  pickle 

forks,  and  the  like. 
7503    A.E.LLOYD-JONES.    Hooks  and  eyes. 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

6953    T.  S.  FILDES  and  E.  S.  FILDES.  Geysers. 

6956    T.  C.  JONES.    Floor  or  standard  lamps,  table  lamps, 

flower  stands,  chandeliers,  etc. 
6974    W.  JOHNSTON.    Suspending  lamps  from  poles. 
7003    A.  HINDEN.    Automatically  igniting  and  extinguishing 

gas  lamps.* 
7031    W.  MANLEY.  Geysers.* 

7040   G.  CAFFARO  and  J.  V.  BRACCO.    Gas  meters.* 

7042    B.  YOUNG.    Incandescent  gas  burner. 

7107    A.  C.  ROESSLER  and  THE  AIR  LIGHT  CO.  LTD. 

Incandescent  gas  lamps. 
7154    L.  PARRY.    Clearing  of  tin  slags  in  the  blast  furnace. 
7182    A.  BEVINGTON.    Fire  lighter. 

7185  J.  LAYTON  and  T.  S.  GRIESBACH.  Lamp  extin- 
guisher. 

7213  H.  SCHUPPISSER.  Gas  regulators  for  incandescent 
light.* 

7229    E.  J.  SHAW.    Inverted  incandescent  gas  burners. 

7241  C.  BAUER  (The  Guldner  Motoren  G.  m.  b.  H.,  Ger- 
many.) Gas  generating  apparatus  with  automatic 
water  feed.* 

7264    A.  CHERLIN.    Incandescent  gas  burners. 

7269    F.  W.  STEVENSON  and  J.  H.  WHITE.    Gas  lamps. 

7287  J.  C.  HAMPTON  and  F.  0.  EMERY.  Automatic  gas 
stoves. 

7307  J.  W.  R.  WALL.  Manufacture  of  gas  suitable  for  heat- 
ing and  illuminating  purposes. 

7310  E.  CAPITAINE.  Process  for  maintaining  the  tem- 
perature in  a  gas  producer  working  with  a  varying 
consumption  of  gas.* 

7322  H.  WERNITSCH.  Setting  off  air  and  water  in  heating 
apparatus.* 

7324    S.  CUTLER.    Gas  purifiers. 

7o31  S.  COWPER-COLES.  Atentilating  and  warming  railway 
carriages. 

7352    P.  O'CONNELL.    Waterproof  heat  resisting  material. 

7367    S.  C.  BREARLEY.    Match  box  attachments. 

7385    J.  ASIIMORE.    Dampers  for  chimneys.* 

7406    J.  G.  W ATKINSON  trading  as  J.  &  W.  B.  SMITH. 

Holding  the  supports  of  incandescent  mantles. 
7426    A.  SCHWARZHAUPT.    Petroleum  stoves.* 
7428    W.  SMETHURST     Burners  for  burning  mixed  gases. 

7441  A.  J.  ROBERTSON.  Firelighter. 

7442  W.  BARTON.    Lighting  iucandescent  gas  lamps. 


THE    PRACTICAL    ENGINEER— INVE  NTIONS  SUPPLEMENT. 


575 


7445  \Y.  MAWLAM  and  S.  E.  HINGLEY.    Fire  guards 

7446  P.  PARKIN.    Lock  for  miners'  safety  lamps. 
7500  A.  FLOEIO.    Multiple  reflector. 

7514,  H.  H.  LAKE  (Neemes  Brothers,  U.S.A.).  Grates.* 


Jewellery,  Clocks,  and  Music. 

[Including  Phonographs,  etc.) 

7100    J.  WOOD.    Binding  sheet  music,  periodicals,  etc. 
7207    J.  J.  WALKER.    Automatically-operated  musical  instru- 
ments. 

7216    J.  E.  HOUGH.    Phonographic  records. 
7252    J.  W.  TONES,  trading  as  T.  &  J.  BRAGG.  Convertible 
brooches. 

7278  J.  W.  CAI.DICOTT  and  J.  R.  MAWSON.  Sleeve  links 
and  cellar  and  other  studs. 

7297  P.  GELIS.  Machanical  operation  of  musical  instru- 
ments and  other  mechanical  machinery  by  means  of 
perforated  bands.* 

7302  C.  A.  MULDER.  Sound  boxes  for  phonographs,  gramo- 
phones, telephones,  etc. 

7803  J.  E.  HOUGH  and  W.  FORSE.  Phonograph  and  like 
blanks  and  records. 

7317    A.    MAITRE.    Sound-reproducing  disc* 

7358  J.  W.  HYDE.  Adjusting  and  controlling  the  openness 
of  the  embrouchure  of  feeds  for  the  hautbois  and  flip 
reeds  of  other  double-reed  instruments  of  music. 

7366    R.  EMRICH  (I.  Emrich,  Germany).  Bracelets. 

7374  J.  SAMPSON.  Attaching  Imws  to  watch  cases,  lockets, 
etc. 

74  09    E.  MT'RRLE.    Expanding  bracelets,  chairs,  etc.* 
7429    J.  GABOR.    Music  rests  and  leaf  turners. 
7451    S.  HOLLAND.    Piano  players. 


Leather  Goods,  including  Machinery. 

7030  C.  BAUER  (Maschinenfabrik  Moeuus  Act.-Ges.,  Ger- 
many).   Automatic  boot  sole  burnishing  machine. 

7053    J.  E.  DAVIDSON.    Soles  of  boots  and  shoes. 

7145  A.  J.  BOULT  (United  Shoe  Machinery  Co.,  U.S.A.). 
Machines  for  inserting  fasteners  in  boots  or  shoes. 

7249  C.  H.  MOORE  and  W.  STENHOUSE.  Finishing  of  the 
heels  of  boots  and  shoes. 

7296    A.  VIGIER.  Saddles.* 

7365  W.  NEGUS  and  F.  W.  HITCHCOCK.  Boot  and  shoe 
protector. 

7394    J.  B.    SUNDERLAND,    E.    FOX,   and    D.  DARBY. 

Saddle  trees  for  riding  pack  and  transport  saddles. 
7404    G.  E.  TENNANT.  Boots. 


Medical. 

7033    A.  FRANCIS,  E.  F.  BUTLER,  and  H.  J.  AMOORE. 

Belt  to  prevent  lying  on  the  back. 
7192    G.  MURRAY.    Chin  cat)  or  strap. 
7315    L.  H.   WEBBER  (A.    Grogan,  Transvaal).  Artificial 

hands.* 

7411    F.  LANGEL.    Apparatus  for  correcting  deformities  and 
60  forth.* 

7490   F.  RITTERS.    Chairs  for  dental  and  surgical  purposes.* 


[Metallurgy. 

{Including  Rolling,  Drawing,  Casting,  etc.) 

6991    W.  EEUTEIt.    Apparatus  for  gripping  moulding  boxes 

and  ejecting  cores  therefrom,  and  inverting  the  cores 

in  drying  ovens.* 
7098    W.  HOM'MEL.    Extraction  of  metals  from  ores  or  com- 

pounds  containing  the  same. 
7114    R.  E.  SAUNDERS.    Separating  gold  and  other  metals 

from  their  ores. 
7131    P.  WEILLER  and  A.  WEILLER.    Extracting  copper 

from  copper  ore.* 
7144    H.  LIVINGSTONE,  S.  HUGH,  F.    K.  SICARD,  and 

J.  BALLOT.    Ore  concentration. 
7251    BAYLISS    JONES    and    BAYLISS    LTD.,    and  G. 

MILNER,  jun.    Puddling  furnaces  and  heating  of 

metal  to  be  middled. 
7343    C.  H.  HILL  and"G.  F.  HILL.    Coating  of  wrought-iron 

or  steel  kettles  etc. 
7456    H.  P.  PHILLIPS,  G.  A.  PHILLIPS,  and  F.  R.  BAKER. 

Plugging  the  ends  of  metallic  tubes  and  fixing  them 

to  other  tubes. 
74fe9    T.  GECK.    Rolls  for  use  in  wire  drawing.* 
7515    H.  H.  LAKE  (J.  S.  WILSON,  U.S.A.).    Machines  for 

making  metallic  tubes.* 

5 


Optical,  Mathematical,  etc.,  Instruments- 

7046    C.  E.  LINNIG.    Spectacle  protectors.* 
7077    G.  BOWRON.    Photometry  and  photometers. 
7134    S.  WARREN.    Measuring  and  protracting  rules.* 
7345    W.  CASSIE.    Prismatic  telescopes  and  binoculars. 
7388    T.  E.  BOWNKS.    Magic  lantern  apparatus. 
7397    E.    CULVER    and    G.    CULVER    LTD.    Lenses  for 
spectacles. 

7482  C.  K.  MILLS  (Societe  Ancnyme  des  Plaques  et  Papiers 
Photographiques,  A.  Lamiere  et  ses  fi Is,  France). 
Cinematograph  apparatus. 


Printing  and  Typewriting. 

6980    C.  V.  PAYNE.      Automatically    operating    the  steam 

brake  on  locomotives. 
7015      P.    M.  JUSTICE    (The   Pike    Adding   Machine  Co., 

U.S.A.).    Operating  devices  for  calculating  machines.* 
7047    T.  HARRIES.    Pastenings  of  rails  to  railway  chairs. 
7050    J.  M.  ALDERTON  and  T.  N.  ATKINSON.  Embossing 

stamps  or  presses. 
7065    G.  GLOSSOP  and  J.  C.  SKINNER.    Dry  seats  for  tram- 
cars  and  the  like. 
7067    W.  C.   WHITE,  R.    G.   MACPHERSON,    and    A.  D. 

MACPHERSON.    'Sliding   windows  or    sashes  for 

railway  carriage  doors. 
7087    J.  F.  JOHNSON.    Sheet  feding  mechanism  for  printing 

and  analogous  articles. 

7270  A.  L.  ROBERTS.    Automatically  feeding  the  melting  pot 

of  a  linotype  machine. 

7271  A.   L.   ROBERTS.    Locking  up  type  or  linotype  bars 

in  chases  for  printing. 

7273  T.  MACDONALD*  Lithographic  letterpress  and  plate- 
printing  machines. 

412  (1903)    J.  B.  HAMMOND.  Typewriters.' 

7382  F.  WALKER  and  THE  PRINTING  APPLIANCES  & 
EIsGINERING  CO.  LTD.  Feeding  mechanism  for 
printing  presses. 

7391    R.  MONSKE.    Printing  books  in  type  for  the  blind* 

7424    R.  VON  SATHEN.    lypewriting  machines.* 

7505  P.  T.  DODGE.    Linotype  machines.* 

7506  D.   A.  POE.    Linotype  machines.* 


Railways  and  Tramways. 

7024    H.  AUMUND.    Tipping  devices  for  railway  trucks. 
7071    M.  HANKINSON.    Station  alarms  and  fog  signals. 
7104    F.    M.  WEYMOUTH.    Elevated  railways  and  rolling 

stock  for  use  thereon. 
7141    E.    T.    ZEIDLER.    Weighing    apparatus    for  railway 

vehicles.* 

7166    J.  ARMITAGE.    Railway  carriage  doors. 

7203    A.  R.  BENNETT  and  E.  W.  TWINING.      System  of 

lining  railway  and  other  tubular  tunnels.* 
7205    J.  H.  ASQUITH.    Lubricating  pads  for  the  journals  of 

railway  and  other  axles  and  shafts. 
7244    W.    A.  LI.EWELIN.     Portable  covering   for  railway 

trucks 

7293  T.  F.  GILLETT  and  W.  B.  HOPKINS.  Safety  life 
guards  for  tramway  and  other  vehicles. 

7377    G.  PARROTT.    Couplings  for  railway  wagons. 

7403  E.  STOLL.  Signalling  apparatus  for  use  in  case  of  fire 
or  accident.* 

7417    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).    Sig-nals  for  railways. 
7417    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S. A.}.    Signalling  systems. 
7422   THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Signals. 
7454    W.  H.  HATFIELD  and  J.  N.  KILBY.  Locomotives 
7460    H.  SAINSBURY.    Fog-signalling  apparatus. 
7479    W.  P.  MICHEL.    Tramway  cars.* 


Steam  Boilers  and  Fittings. 

6961    E.  BENNIS.    Fronts  for  steam  boiler  furnaces.* 

6971  U.  PICKLES,  J.  THOMPSON,  and  J.  WALTON.  Con- 
suming smoke  in  steam  boiler  furnaces. 

7007  J.  HALLIWELL.  Increasing  the  evaporative  power  of 
steam  boilers  and  minimising  smoke. 

7100    T.  SWZUKI.    Vertical  boilers.* 

7274    W.  ALLEYTNE.    Heating  steam  boilers  by  the  internal 

explosion  of  gases. 
7314    J.  NICLAUSSE  and  A.  NICLAUSSE.  Cleaning  boilers.* 
7325    E.  A.  YOUNG.    Fire  bars  for  steam  boiler  furnaces.* 
7349    A.  STEWART.    Feed-water  heater. 
7509    W.  CROSS.    Boiler  patch  plates.* 
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Stationery  and  Paper. 

6965    H.  COX.    Invoice  books. 

6975    A.  C.  THOMSON.    Blotting-  appliance. 

7009    G.  BLUEN.    Applying-  liquids  by  means  of  a  brush.* 

7039    F.  II.  H.  HOFFSTED.    Machines  for  making  the  end 

papers  of  books.* 
7139    F.   J.   BR  AD  STREET,   W.  S.   BRADSTREET,  A.  J. 

BRADSTREET,  and  H.  R.  IB R A DSTREET.  Paper 

boxes. 

7165    A.  SLATER.    Book  mark. 

7198  T.  SHAW.  Instantaneously  and  safely  opening-  envelopes 
and  postal  wrappers  enclosing-  letters  and  other 
matter. 

7344    F.  LANKFORD.  Penholder. 

7462    A.  SLATER.    Illustrated  book  mark. 

7513    G.  J.  SENGBFSCH.    Ink  wells  * 


Sanitation- 

(Including  Building  and  Hardware.) 

6979    S.  JENKINS.    Filtering-  devices  for  water  taps. 

7060    W.  BROORSBANK.    Valves  for  water  closets. 

7066    H.  SUTCLIFFE.    Joining-  flushing-  pipes  to  closet  basins. 

7070    G.  BARKER  (C.  W.  Collyer,  H.  M.  Briggs,  and  C.  F. 

LYONS,  U.S.A.).    Street-watering- cart.* 
7120    W.  BRIGGS.    Flushing  cisterns  for  water  closets. 
7183    T.  W.  DEBNET.    Joints  for  uniting  soil  pipes  to  closet 

basins. 

7199    J.  F.  BUCKLEY.    Flushing-  apparatus. 
7228    E.  A.  RAWLENCE.    Privies  or  latrines. 
7340    R.  WARMINGTON.    Pipes  for  sewers,  etc. 
7372    W.  A.  McCORMICK.    Syphon   flushing  cisterns. 
7410    R.  LUFTSCKTZ.    Cleaning  apparatus* 
7470    A.  B.  LAIDLER.    Instantaneous  release  for  drain  plugs. 
7502    F.  GRIFFITHS.    Flushing  cisterns  for  water  closets  and 
urinals,  etc. 


Shipbuilding  and  Navigation. 

7017    O.  HANSEN  and  S.  CLOSTER.    Ships'  hatchways. 

7026  THE  HONOURABLE  R.  T.  D.  BROUGHAM.  Indi- 
cating the  speed  of  ships,  etc. 

7063  J.  S.  GOOD.  Loading  and  coaling  ships  from  railway 
trucks 

7215  E.  OELHAFER  and  K.  LOHLE.  Ships'  lifting 
apparatus.* 

7217  H.  H.~  LAKE  (Submarine  Signal  Co.,  U.S.A.).  Sub- 
marine signalling  apparatus.* 

7219    J.  M.  COUDURIER.    Oars  or  sculls* 

3524  (1905)  G.  M.  HARROW  AY  and  W.  DIXON.  Ship  con- 
struction.* 

7283    T.  F.  J.  TRUSS.    Screw  propellers. 
7485    S.  FRIEDMAN  and  A.  HOLLANDER.    Life  belts.* 
7488    A.  J.  BOULT  (H.  E.  Ross,  Australia).    Hulls  of  ships 
and  boats.* 


Spinning,  Weaving,  and  Allied  Trades. 

6976   T.   C.  SEAL.  Lace. 

6f81    R.  ABELL.    Weaving  looms. 

6987    J.  B.  WHITNEY.    Electric  waip  stop-motion  mechanism 

for  textile  machinery.* 
7005    B.  GERLACH.    Cylinders  for  steaming  and  shrinking 

cloth* 

7110    A.  W.  BIRCH.    Ink  stirrers  for  coarse  textile  printing 
machines. 

7116    H.   COLLINS  and  J.  W.  COLLINS.    Doubling  and 

twisting  yarns  and  threads.* 
7140    M.  HOLKEN.    Improving  paper  yarn.* 
7156    E.  PARKER.    Spindles  used  for  "drawing"  or  the  like 

textile  operations. 
7161    J.  W.  CARR  and  C.  R.  SCHOLES.    Weft  replenishing 

apprratus  for  looms  for  weaving. 

7169  A.  SEELEY.    Beaming  machines. 

7170  J.  SH  VLKER.  Dyeing  fibres,  yarns,  and  threads,  etc. 
7186    R.  H.  PLACE.    Cross  border  motion  and  shuttle  box 

motion  of  dobbies  of  looms  for  weaving. 
7231    J  W.  RIEP  and  G.  H.  BAUER.    Greasing  medium  for 

fibrous  materials  and  woven  fabrics.* 
7328    J.   EMERY  and   J.   EMERY.    Draught   protector  for 

burners  suitable  for  gassing  yarns. 
7342    THE  BRITISH  NORTHROP  LOOM  CO.  LTD.  (The 

Northrop  Loom  Co.,   U.S.A.).    Shuttle  positioning 

means  for  filling  and  replenishing  looms. 
7347    T.  F.  BRAIMF  and  J.  H.  BRAIME.    Sliver  cans. 
7354    THE  BRITISH  NORTHROP  LOOM  CO.  LTD.,  and 

R.  C.  LIVESEY.    Picking  motions  for  under-pick 

lcoms. 


7357    THE  BRITISH  NORTHROP  LOOM  CO.  LTD.  Bobbin 

or  fillier  carrier-holding  devices. 
7386    A.  PRICE  and  W.  JONES.    Chenille  carpets,  rags,  and 

7415    J.  E.  CHEESMAN.    Cotton  gins.* 

7433    W.   H.  CLEGG.    Measuring  and  marking  motion  for 

yarn  measuring. 
7437    W.  STRANG.  Fabric. 

7449    R.  W.  MONCRIEFF.    Spinning  and  doubling. 
7452    G.  HATTERSLEY  &  SONS  LTD.,  and  J.  CHADWICK. 
Smallware  loom. 

7459    C.  W.  BIRKIN  (E.  M.  L.  Malhere  and  A.  Malhere. 
France).  Lace. 


Toys,  Games,  and  Sport. 

6982    J.  H.  WHARTON.    Educational  top  or  puzzle. 

7074    W.   H.   CLEGG.    Game  board  for  draughts. 

7085    H.  G.   SMITH.    Cricket  bats. 

7096    S.  ELLIS.    Marker  for  the  game  of  bridge. 

7230    M.  FORTUNY.    Method  of 'constructing  a  concave  wall 

or  shell  for  theatrical  backgrounds,  etc.* 
7235    S.  PINNER.  Toy. 

7254    A.  B.  TEMPLETON.    Political  card  game. 

7265    G.  C.  SPENCER,  G.  HEATH,  and  C.  G.  SPENCER. 

Gymnastic  apparatus. 
7292    J.  S.  PARKER.  *  Game  of  skill. 

7329  E.  W.  MARGETTS.  Toy  for  making  sea-side  sand 
\)  v  i  clc  s .  ^ 

7369    C.  W.  S.  GOULD.    Golf  clubs. 

7373  P.  A.  ALTMAN.  Planning  pitches,  grounds,  courts,  etc., 
for  cricket,  croquet,  and  lawn  tennis,  etc. 

7399  E.  DOWNES  (known  as  C.  BERZAC).  Apparatus  for 
stage  racing. 

7401    H.  W /DOVER.    A  toy* 

7472  R.  L.  NOVILLE.  Ready  reckoner  adapted  to  be 
combined  with  a  soorer  for  bridge  and  such-like 
games. 

7486       J.  H.  VAN  HARN  and  ONEIDA  FISHING  REEL  CO; 

Automatic  fishing  reels.* 
7496    C.  W.  BEISER.    Packing  and  supporting  toys.* 


Tyres. 

7021    J.  H.  K.  McCOLLUM.    Detachable  rims  for  pneumatic 

and  other  tyres.* 
7138    C.  S.  EBBELS.    Pneumatic  tyres. 
7195    H.  S.  CURRIE.    Covers  of  pneumatic  tyres. 
7261    M.  CLEGG.    Pneumatic  tyres. 
7393    H.  SWALES.    Wheel  tyres. 


Vehicles,  Wheels,  etc. 

6960    E.  BENNIS.    Rotary  tipplers  for  coal  wagons.* 

6972    F.  J.  THISTLETHWAITE.    Motor  rear  lamp  signal. 

6984  A.  H.  E.  HITCHON,  J.  R.  HITCHON,  and  HITCHON 
GEAR  AND  AUTOMOBILE  CO.  LTD.  Spring 
suspension  of  motor  vehicles. 

6988  S.  HOOPER.  Three-seated  three-wheel  motor  tri- 
cycle. 

6999  W.  C.  M.  PETTINGILL.    Wheels  for  road  vehicles. 

7000  V.  I.  P.  M.  PETTINGILL.    Wheels  for  motor  vehicles, 

etc. 

7123  C.  BAUER.  Rims  for  pneumatic  or  cushion-tyred 
wheels. 

7135    J.  R.  HARDY.    Brake   cylinders  for   air    suction  or 

vacuum  brakes.* 
7168    W.  PERCY.    Life  guard  for  use  on  tramcars  and  motor 

cars,  etc. 

7171    C.  W.  TITTERINGTON.    Wheels  of  vehicles. 

7189    G.  PILKINGTON.    Frames  and  springs  of  motor  cars. 

7201    J.  LOWMAN.    Wheels  for  road  vehicles. 

7221  E.  GOLLNER,  C.  P AULITSCHKY,  and  R.  P.  (nee) 

STFINER.    Resilient  wheels  for  road  vehicles.* 

7222  G.  SIVEETSER.    Wheels  for  road  vehicles. 

7243  H.  J.  PEERS.  Motor  or  other  wheel  fitted  with  air 
tube. 

7256  J.  W.  S.  LAWTON.    Wheels  for  vehicles. 

7257  H.  LUCAS  and  W.  &  H.  EDWARDS.    Horns  for  use  on 

motor  cars. 

7279    M.  WHITAKER  and  WHITAKER  BROTHERS  LTD. 

Tipping  wag-ons. 
7286    M.  PFATISCHER.    Variable  speed  motors* 

7298  R.  H.  WHITE.    Driving  mechanism  for  motor  vehicles, 

etc.* 

7299  R.  GRAHAM.    Speed  indicator  for  motor  cars.  etc. 
7305    E.  F.  GRIFFIN  and  F.  J.  COX.  Vehicles. 

7348    J.  W.  L.  LAWTON.    Wheels  for  vehicles. 
7353   W.  P.  BRUCE.    Motor  cars. 
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735.5    H.  HARRISON.    Pneumatic  wheels. 
7381    G.  A.  TURNER.    Lamp  supports  for  automobiles.* 
7395    W.  M.  HLSK1SSON.    Motor-propelled  vehicles. 
7431    M.    GAKTrlORN.      Rotating    mechanism    for  motor 
vehicles. 

741.1    G.  J.  ROBERGEL.    Brakes  for  velocipedes.* 
7510    C.  S.  BAULD  and  A.  C.  DEHLE.    Driving  wheels  of 
motor  cycles  and  automobiles,  etc.* 


Wearing  Apparel. 

6962  T.  II.  ROBERTS.    Revolving  heels  for  boots  and  shoes. 

6963  C.  GREEN.  Revolving  heel  pieces  for  boots  and  shoes. 
6985    S.  HUNT  and  A.  HUNT.    Flower  holder  and  flower 

holder  brooch  combined. 

7011  M.  SIERSDORi'ER  (Pioneer  Suspender  Co.,  U.S.A.). 

Adjustable  garter. 

7012  M.  SIERSDORFER  (Pioneer  Suspender  Co.,  U.S.A.). 

Braces. 

7037    F.  G.  MOSEL.    Article  of  wearing  apparel  or  sleeves 

and  cuffs  of  shirts.* 
7044    R.  AAB.    Necktie  holder  for  double  collars. 
7073    H.  F.  SMITH,  F.  C.  SMITH,  and  F.  H.  DAVIS.  Collar 

clip  for  retaining  the  necktie  in  position. 
7088    E.  V.  DICKERS.    Pneumatic  boot  and  shoe  trees.* 
7187    A.  GAMES.    Double  hook  with  spring  loop  for  holding 

wearing  apparel. 
7223    A.  W.  AINSWORTH.    Hair  pins. 

7J45    H.    G.    TAYLOR  and  T.    H.    SIMPSON.  Graduated 

ladies   skirt  producer. 
7259    J.  \Y.  BURMAK.    India-rubber    inside  removable  soles 

or  socks,  for  boots  and  shoes. 
7309    A.  MELSON.  Collars. 
7320    D.  N ABLE.    Men's  shirts. 

7336    J.  J.  WHITEHEAD.    Heel  plates  for  boots  and  shoes. 

7338  E.  A.  BROWN  and  H.  S.  BROWN.    Trouser  presser  and 

stretcher  . 

7339  J.  D.  FISHER.    Ventilating   boots  and  shoes. 
7425    A  .A.  PRET RE-BERTIN .    Bed  jackets.* 

7463    F.  A.  ELLIS.    Rotary  heels  for  boots  and  shoes. 
7484    A.  STINTON.    Shoulder  braces  and  supports.* 


Miscellaneous. 

6955    H.  MEADOWS.    Moulding  or  shaping  mechanism. 

6957    R.  W.  LARGE.    Bathing  chairs. 

6959    J.  F.  TONRY.  Presses. 

6968    A.  W.  KEEP.    Packing  and  store  ca>e-. 

6978    J.  ORR.    Plun  protectors. 

6986    G.  U.  MERRILL.    Combined  strainer  and  valve.* 

0989    A.  W.  MOORE.    Certificate  of  deposit.* 

6992    W.    KERR.    Controlling  apparatus   for  fluid  gauging. 

registering,  and  measuring  apparatus. 
6995    T.  E.  PYE.    Valves  on  gas  and  chemical  works  and  in 

regulators. 

6998    W.  T.  GOLLEDGE  and  R.  H.  HARRY.    Power  shears 

for  cutting  cloth. 
7014    W.  GRAAFF.    Milk  cans. 

7076    S.  THOMAS  &  SONS  LTD.,  and  C.  MITCHELL.  Lock- 
joint  fittings  for  fishing  rods. 
7106    H.  IRWIN.  Alarms. 

7027    R.  B.  RANSFORD  (The  Silverease  Co.,  U.S.A.).  Clean- 
ing silver.* 

7041    O.  STUART.    Treatment  or  manufacture  of  bags  and 
sacks. 

7H4-3    K.  H.  WOLMAN.    Composition  of  matter  for  impreg- 
nating wood. 
7052    F.  E.  ANDERSON.    Mail  chutes* 

7079    M.    COOK.    Hooks  and  pegs  for   holding   hats  and 
coats,  etc. 

7086    W.  H.  TURNER.    Decoration  of  ceramic  ware. 

7090    H.  T.  MOORES.    Strainers  for  straining  liquids. 

7092    C.  R.  GROFF,  sen.,  L.  C.  GROFF,  and  C.  R.  GROFF, 

jun.    Advertising  sign.* 
7103    C.  ALEXANDER.    Receptacles  for  solid  or  semi-solid 

matter  or  objects. 
7113    C.  BRISTON.    Holders  for  Fountain  pens  and  pencils. 
7117    W.  M.  HOUSE.    Button-hole  sewing  machines.* 
7122    H.   S.  ALLISON  and  A.  C.   C.  HAVERSON.  Wind 

guard  for  match  boxes.* 
7125    C.  T.  JOHNSON.    Sad  irons* 
7129    W.  APPLETON.    Cleaning  rubber.* 

7142  A.  J.  BUOLT  (Societe  Vuillard   et  Strauss,  France). 

Tobacco  pipes  and  cigar  and  cigarette  holders. 

7143  A.  S.  NEASON.    Perforating  devices. 

7147    A.  J.  BOULT  (La  Societe  Deville,  France).  Moulding 
machines.* 

7163    J.  WOLFENDEN.    Pure  air  hen  chicken,  and  pheasan' 
coop. 

7164.    A.  SLATER.  Advertising. 


7173  W.  G.  LEATHER.    Apparatus  for  advertising. 

7174  T.  EDMENDS.  Incubators.* 

7191    H.  R.  RUSSELL.    Binding  together  samples  of  cloth. 
7193    C.  E.  BEARDMORE.    Holders  for  workshop  time  cards. 
7208    F.  MIGNOT.    Machine  for  cutting  and  folding  sheets 
of  paper.* 

7225  COMPAIGNE  FRANCA1SE  DES  BUTONS  DE  LA 
MARQUE  J.  P.  Manufacture  of  paste-board 
buttons.* 

7247    C.  A.  JONES.    Folding  framework  suitable  for  tents. 
7250    A.  J.  SLIGHT.    Life-saving  belts. 

7266  J.  M.  ANSELL  (A.  Delisser,  West  Indies).  Plug  for 
tobacco  pipes.* 

7284  G.  P.  MILNES.    Automatic  delivery  and  discharge  of 

liquids  to  and  from  tanks,  etc. 

7285  S.  VICE.    Cutting-out  knives  for  use  with  presses. 
7288    T.  BURROWS.    Stripping  and  cleaning  the  fibrous  part 

of  leaves  or  stems  and  separating  same  from  the  pulp 

or  woody  part  of  the  plants. 
7294    H.  HOTTINGER.    Drawing-off  devices  for  liquids. 
7300    W.  KEMBLE.    Device  for  facilitating  the  teaching  of 

children  to  walk. 
7308    J.  P.  ROE.    Formation  of  spoil,  heaps,  banks,  and  the 

like. 

7311  A.  ELLIOTT.  Scrapers  for  removing  extraneous 
matter.* 

7330    E.  B.  KILLEN,  J.  W.  BARBER,  and  G.  A.  BRAND. 

Punches  and  dies. 
7335    W.  BROWN.    Sand  trapping  and  battling  arrangement 

for  suction  dredgers. 
7337    R.  ROBINSON  and  C.  J.  PRESTON.    Wiring  mineral- 

AVHit©lT  l)0X.6S 

7363    W.  G.  SHARP  and  G.  FIDKIN.    Moulding  or  shaping 

of  plastic  materials. 
7371    J.  W.  JACKLIN.    Clip  for  use  in  displaying  goods  in 

boxes.* 

7400    S.  B.  APOSTOLOFF.    Flour-milling  machinery.* 
7413    JEAN  VlCiORIN.    Vapour  generators.* 
7427    G.  BOURGOIS.    Cattle  food. 

.7435  W.  POTTER.  Clip  for  displaying  goods  on  cards  or 
otherwise. 

7439  G.  W.  TRAVIS.    Smoking  pipes 

7440  J.   ROTHWELL,  T.   HALL,  and  W.  L.  HOLLAND. 

Laps  formed  in  preparing  and  scutching  machines. 
7447    A.  E.  HACKING.    Weighing  machines. 
7464    W.  C.  FAIR  WEATHER  (J.  Skall,  Austria).  Carrying 

and  lowering  coffins.* 
7467    E.  R.  P.  WOLFF.  Cigars.* 

7(68    H.  E.  NEWTON  (H.  R.  Worthingtou,  U.S.A.).  Cooling 

or  evauorating  liquids.* 
7478    T,  A.  PERR'INS  and  W.  N.  STEVENS.  Japanning  small 

articles.* 

74  93    J.  BROWN.    Mouthpieces  for  tobacco  pipes,  cigar  and 

cigarette  holders. 
7494    A.  M.  NICHOLAS.    Rotary  filtering  apparatus  for  the 

separation  of  liquids  from  trailings,  slimes,  and  the 

like. 

7499    W.  THOMAS.    Treating  coal  smoke. 
7507    C.  H.  FOSTER.    Horns  for  automobiles.* 


NOTICES    OF    MEETINGS,  &C. 


Institute  of  Marine  Engineers. — April  14th,  annual  meeting. 
April  17th,  "  Fuel  Testing.'' 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders. — 
April  14th,  annual  general  meeting. 

Institution  of  Mechanical  Engineers. — April  14th,  ordinary 
general  meeting.  Presidential  address  by  E.  P.  Martin,  Esq.,  and 
further  discussion  on  the  Steam-engine  Research  Report 


Manchester  Association  op  Engineers. — Mr.  Robert 
Matthews,  of  the  firm  of  Sir  W.  G.  Armstrong,  Whitworth, 
and  Company  Limited,  Opeushaw,  has  been  elected  president 
of  the  above  association  for  this  its  jubilee  year.  Mr.  Matthews 
has  been  a  member  for  about  twenty-one  years,  having  joined 
the  association  in  1884,  and  has  also  been  a  member  of  the 
council  for  some  years.  Mr.  Matthews  is  the  head  of  the 
engineering  branch  of  Messrs.  Armstrong,  Whitworth,  and 
Company's  Opeushaw  Works.  He  is  a  member  of  the  Insti- 
tution of  Mechanical  Engineers,  and  also  of  the  sub-committee 
for  standardisation  of  screw  threads  of  the  Engineering 
Standards  Committee. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  May  '  Sth,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

9604  WOLSELEY  TOOL  &  MOTOR  CAR  GO.  LTD.  and 
AUSTIN.  Combination,  comprising  the  construction 
of  engine  frame  or  case  and  gear  for  a  motor  car,  and 
the  me&ns  of  mounting  the  same  upon  the  framing  of 
the  car. 


The  engine  frame  or  ease  and  gear  box  A  is  formed  as  a 
single  rigid  structure  which  is  adapted  to  be  carried  by  the 
framing  of  the  car  at  three  points  only,  namely,  by  a  bracket 
at  the  front  end  and  two  side  brackets,  which  brackets  also 
carry  the  steering  spindle  which  is  consequently  removable 
therefrom. 

9607    HODGK1 NSON.    Abdominal  belts. 

9615    HARBINGER.    Pump  rams  and  the  like. 


The  ram  consists  of  a  number  of  U-shaped  leather  cup 
rings  disposed  between  suitable  seatiugs  A.  The  cuj)  rings 
are  kept  in  position  by  means  of  a  screw  plate  B  at  tJie 
bott)m  and  a  bush  C  at  the  top. 

9622  CROSSLEY.    Incandescent  mantle. 

9641  DRING.    Brakes  for  velocipedes  and  other  road  vehicles. 

9644  YOULTEN.    Tyres  of  wheels  for  road  vehicles. 

9701  BARKER  &  BARKER.    Sand-papering  machines. 

9703  SHACKLETON.    Treatment  of  flour. 

'•731  MARSHALL  A  aI  AKSHALL.   Pla  ster-casting  machines. 


9637    FIDLER.    Brakes  for  tramcars  and  similar  vehicles. 
One  or  more  brake  blocks  are  applied  to  the  rails  upon 
which  the  vehicle  runs  with  a  downward  and  a  lateral 


pressure.  These  blocks  being  normally  retained  or  put  out 
of  engagement  with  the  rail  by  means  of  a  counter-weight 
A. 

9660    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Starting  devices  for  electric  motors. 
The  switch  A  is  adapted  to  short  circuit  a  resistance  which 
has  a  negative  temperature  coefficient.    A  magnet  B  is  con- 


nected in  shunt  to  the  resistance  and  is  adapted  to  restrain 
the  switch  contact  until  the  potential  drop  in  resistance 
falls  to  a  pre-determined  value. 
9782    SWAIN.    Ordnance,  and  relating  thereto. 
9787    ELLIS.    Machine  for  washing,  bleaching,   dyeing,  or 
similarly  treating  hanks  of  yarn,  slubbing,  warps,  and 
the  like. 

9789    MACKENZIE.    Hemstitch   sewing  machines. 

9799    WILSON    and  WILSON    &  CO.    BARNSLEY  LTD. 

Spindles  and  the  bobbins  used  in  combination  there- 
with. 

9804    BROWN.    Machines  for  planing  and  moulding  stone, 
marble,  and  the  like. 

9834  LAKE  &  ELLIOT.    Stands  for  bicycles. 

9835  MATHIESON.    Surface  condensers.' 

A  number  of  water  tubes  are  arranged  in  a  tubular  hori- 
zontal condenser,  these  tubes  being  separated  into  two  or 
more  nests  by  horizontally-extending  plates  or  baffles,  having 
exits  at  alternate  ends;  thus  causing  the  steam  which 
enters  at  the  top  to  circulate  to  and  fro  among  the  tubes. 
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9659  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Governors  for  internal-combustion 
t  ngines. 


The  governor  consists  oi  a  device  which  is  sensitive  to 
fluctuations  in  speed,  and  operates  as  the  speed  rises  above 
normal  to  simultaneously  and  progressively  reduce  the 
quantity:  of  explosive  charge  taken  into  the  cylinder  and 
advance  the  time  of  ignition  until  the  charge  has  been 
attenuated  to  a  pre-determiued  point. 

9821    FULLER.    Internal-combustion  engines. 

An  expansible  chamber  A  is  connected  to  any  convenient 
part  of  the  cylinder  or  crank  chamber  and  is  adapted  to 
receive  the  pressure  produced  by  the  down  stroke  of  the 
piston  and  give  it  back  on  the  up  stroke  thereof.  Owing 


to  the  splash  system  of  lubrication  generally  employed  in 
these  engines  the  air  displaced  is  more  or  less  charged  with 
oil  which  is  thus  retained  instead  of  being  forced  out 
through  the  joints  and  bearings  and  thus  wasted. 

9841  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Commutators  for  dynamo  electric 
machines. 

Between  the  commutator  segments  a   substance    A  is 
inserted  having  a  high  negative  resistance  coefficient,  so 


that  at  starting  the  segments  are  practically  insulated  from 
each  other,  as  in  the  ordinary  commutator,  while  after 
the  motor  is  up  to  speed  and  the  resistance  becomes  heated, 
the  entire  commutator  will  be  practically  short  circuited. 

9877    BOULT  (Stevens).    Door  latches  or  fastenings. 

9884    SOAR  &  JOEL.    Controller  for  electric  motors. 

The  switch-controlling  magnet  consists  of  a  bobbin  of 
insulated  wire,  having  an  iron  core,  the  two  ends  of  which 
are  supported  by  two  iron  pillars,  these  forming  extensions 


of  the  poles,  one  end  being  used  to  attract  a  lever  having  a 
catch  to  retain  it  in  its  extreme  "  in  "  position.  The  other 
pole  only  attracts  a  catch  lever  when  an  excess  of  current 
is  passing,  this  lever  being  adapted  to  release  the  switch- 
lever  catch. 

9842  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Resistance  units  and  methods  of 
making  same. 


Resistance  units  are  made  by  mixing  pulverised  magnetite 
with  a  silicious  material  or  silicate,  such  as  mica,  and 
oompressing  the  mixture  in  an  air-tight  insulated  tube, 
which  is  then  heated  to  a  suitable  temperature  at  which 
the  mixture  unites  producing  a  crystalline  substance. 

9844    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Vapour  electric  apparatus. 

The  container  A  is  provided  with  usual  electrodes,  and  a 
filament  extending  from  one  electrode  and  making  electrical 


connection  with  the  other.  A  solenoid  B  is  provided  for 
breaking  the  electrical  connection  at  each  electrode  by 
relative  movement  of  the  filament  and  container. 


9889 
9917 

9928 

9929 
9938 
9940 
9953 


9958 
9975 
9976 


9985 


9995 
10006 


MUIR.  Draught  and  water  excluders  for  doors  and  the 
like. 

CAVENAGH.  Machinery  for  disintegrating,  grinding, 
granulating,  and  the  like,  and  separating  wood,  bark, 
oork,  or  other  materials. 

SMALLWOOD.  Muffles  or  furnaces  for  close  annealing 
and  the  like. 

BATTEN.    Construction  of  bath. 

TANDY.    Erasing  instruments. 

DAWBARN.    Taps,  cocks,  or  the  like. 

NEWTON  (Farbenfabriken  vorm.  F.  Bayer  &  Co.). 
Manufacture  and  production  of  new  phenol  compounds 
and  the  separation  of  phenols  from  phenol  mixtures. 

WAITE,  STALL  WOOD,  &  STALLWOOD.  Leggings. 

GODFREY.    Manufacture  of  linoleum. 

ALFRED  ARTHUR  GODFREY  &  LINOLEUM 
MANUFACTURING  CO.  LTD.  Manufacture  of  lino- 
leum. 

HETTSTEDT.    Railway  crossings  especially  applicable 

for  the  intersection  of  tramway  lines  with  those  ot 

small  railways. 
WESTON.    Mixing  and  like  valves  or  taps. 
MARKS    (Soc.    Romanet    et    Guilbert    et  Alphoiise 

Guenet).    Inverted  incandescent  burners   fed  with 

alcohol  or  like  vapour. 
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3  0019    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Dynamo  electric  machines. 
The  commutator  leads  A  are  formed  of  zig-zag  fiat  strip 
resistance  material  (connected  together  to  form  elongated 


conductors)  and  embedded  in  or  separated  by  insulation,  or 
having  insulating  material  separating  adjacent  leads  and 
surfaces  of  the  same  leads. 


10021 


BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Automatic  fluid-pressure  brake  systems 
for  railway  trains. 


A  check  valve  A  is  located  in  the  passage  between  the 
triple  valve  B  and  the  brake  cylinder,  and  is  arranged  to 
allow  compressed  air  to  flow  toward  the  brake  cylinder. 
A  relay  valve  C  is  provided  for  controlling  the  operation  of 
said  check  valve  to  allow  air  to  flow  in  the  oposite  direction. 

10032  COREY.    Blocks  for  mounting  stereotype   and  other 

printing  plates  or  surfaces. 

10033  HENNES.    Stoppers  for  bottles  to'  prevent  fraudulent 

refilling  thereof. 
10049    YOUNG,   BAKER,  &  PLEWMAN.    Manufacture  of 

covered  boxes. 
10062    GLEN  DINNING.    Navigable  aerial  machines. 
10004.    IVEL  AGRICULTURAL  MOTORS  LTD.,  &  ALBONE. 

Automatic  feed  oil  lubricators. 

The  device  supplies  lubricant  in  a  closed  chamber  under 
pressure — e.g.,  the  crank  case  of  an  explosion  engine.  It 
comprises  a  pump  A  in  connection  with  the  delivery  pipe, 


the  plunger  being  reciprocated  by  the  crank  disc  B,  actuated 
by  a  ratchet  wheel,  rotated  by  a  pawl  which  is  oscillated  by 
an  eccentric  upon  one  of  the  shafts.  The  lubricant  is 
sprayed  into  the  crank  case  through  orifices  in  the  delivery 
pipe. 

10117    EYRE.    Fire  buckets  and  other  buckets  with  lids. 
30127    TATTON.    Bottles  for  rendering  them  imperfect  after 

the  cork  is  withdrawn. 
10160    OLLIS.    Rotary  valves. 
1017O    GRAU.    Manufacture  of  cement. 
10391    UPTON.    Sectional  Ming  cabinets  or  the  like. 
1U209    JAYNES.    Apparatus  for  use  in  connection  with  seine 

net  or  other  drag-net  fishing. 
30215    GOTHARD.    Food  for  cattle  and  poultry. 
10288    TRASK.    Miniature  cartridge  for  rifle  practice. 
10351    BUTLER.    Axle  barrels  for  the  wheels  of  road  vehicles. 
10412    CHAPPELL.    Perambulators,  seats  of  cycle  trailers, 

chairs,  and  the  like. 
10132    McCONECHY.    Pneumatic  and  other  elastic  tyres  for 

vehicle  wheels. 


10208    DARLING.    Steam  generators. 

This  boiler  is  fitted  with  fire  tubes  A  and  having  a  mud 
drum  B  connected  with  a  chamber,  which  forms  a  water- 
tube  firebox.    A  water-tube  firegrate  C  extending  through 


firebox  and  counected  at  one  end  with  the  boiler  and  the 
other  with  a  header  connected  to  the  lower  chamber,  and 
a  deflector  D  over  the  firegrate. 

10410    DOCHERTY,  PEYTON,  &  CRAIG.    Apparatus  for  the 
production  of  acetylene  gas. 

The  carbide  of  calcium  is  introduced  into  this  simple 
apparatus  by  the  shute  A,  which  is  provided  with  a  hinged- 


measuring  device.  The  valve  B  is  opened  by  the  weight  of 
the  calcium  carbide,  but  prevents  the  gas  escaping.  The 
generator  is  provided  with  two  grids  and  a  gas  chamber  C. 

10591    BRIGHT.    Mixture  for  the  production  of  a  beverage. 

C11R1STENSON.    Inlet  pipe  for  centrifugal  separators. 
[Date  applied  for  under  International  Convention, 
May  16th,  1903.] 
CREMERS.    Method   of  and  appliances  for  printing 
music. 

BLOXAM    (Neue    Photographische    Gesellschaft  Act.- 

Ges.).    Method  of  toning  silver  pictures. 
GILLEY.    Means  or  apparatus  for  removing  blocks  of 

ice  from  the  freezing  cells. 
MEADOWS  and  R.  S.  CLARE  &   CO.  LTD.  Dust- 
Haying  composition  for  roads  or  streets. 
BAUER.    Apparatus  for  use  in  circulating  hot  water 

through  hot-water  pillows. 
FRANK.    Manufacture  of  wire,  tubes,  bars,  and  the 
like. 

PARIZOT.    Marine  life-preserving  ring. 
LINES.    Pneumatic  wheel  tyres. 

BIBBY.    Method  of,  and  apparatus  for,  breaking  up 

cattle-feeding  cakes. 
ROSS.    Covers  for  buckets  or  pails  and  the  like. 
SORENSEN.    Manufacture  of  boards  from  round  tim- 
ber. 

VON  RECKLINGH  AUSEN.  Vapour  electric  apparatus 
lor  rectifying  alternating  electric  currents  and  other 
purposes. 


10612 


10671 

10898 

10944 

10945 

11460 

11731 

11782 
13  795 
13  796 

11798 
11828 

11S32 
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11604    WILSON.    Dynamo  electric  machines.    [Date  applied 
for  under  International  Convention,  June  1st,  1903.] 

An  auxiliary  armature  A  is  placed  between  the  main 
armature  and  the  commutator.  The  coils  of  the  auxiliary 
armature  are  of  comparatively  high  resistance,  and  it  is 


tm'KfflHftMHIIllL 
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therefore  obvious  that  their  insertion  in  the  commutator 
leads  from  the  main  armature  will  prevent  the  flow  of 
heavy  currents  in  the  coils  short  circuited  by  the  brush, 
and  also  will  prevent  uneven  distribution  of  current  flow  due 
to  small  differences  iu  voltage  in  the  coils  connected  to  the 
brush. 

12075  WEBSTER.    Tea  kettles  and  the  parts  thereof. 

12076  WARD  &    GOLDSTONE.    Lining   and  insulating  of 
chambers  or  cases  carrying  switches  or  fuses  or  both. 

(j LOVER.    Apparatus  for  grooving  timber. 
PIHLFELDT.    Combination   coaster    hub    and  brake 
mechanism  for  cycles. 
3    BARNES  &  TORY.  Pyrometers. 

The  temperature  to  be  ascertained  is  indicated  aurally 
in  a  telephone  A.  A  movable  contact  B  is  passed  over 
a  calibrated  measuring  device  C.  The  current  passing 
through  imd  away  from  the  pyrometer  is  divided  and  a 


12185 
12198 


1225 


resistance  is  inserted  in  each  branch.  While  the  contact 
is  being  passed  over  the  measuring  device  disturbances  will 
be  heard  in  the  telephone  till  the  current  is  equal.  The 
point  of  silence  is  thus  the  degree  of  temperature  required 

12530    AMBERT.    Means  for  connecting  railway  and  tramway 
rails. 

12705    NOLAN  &  WATTS.    Fountain  pen  fillers. 
12727    BRADFORD.    Pictorial  toys. 

13165  BEARD.  Bridle  bits  and  the  manufacture  of  the  same 
13802    ASH  MORE  &  THOMPSON.    Means  or  appliances  for 

opening,  closing,  and  fastening  fanlights,  casements, 

and  the  like. 
13810    STONE.    Spring  tyres  for  wheels. 

13915    CHRISTENSON.    Inlet  pipes  for  centrifugal  separators. 

[Date  applied  for  under  International  Convention, 

July  6th,  1903.] 
14041    GALE.    Garden  or  horticultural  syringes. 
14189    LAWDEN,  POOLE,  &  NEWEY.    Tap!  and  valves. 
14949    RUDGE-WHITWORTH  LTD.  &  PUGH.    Crates  for 

the  packing  of  bicycles. 
15061    THOMPSON    (Weatherby   Electric  &  Manufacturing 

Co.).    Signalling  apparatus  for  railways  and  the  like. 

16470  TILLEY.    Receptacle  for  honeycomb. 

16471  GEBRUDER  BAER.    Method  of  and  device  for  the 

formation  of  hollow  tips  in  cigars.  [Date  applied 
for  under  International  Convention,  September  26th. 
1903.] 

16828    WHITEHEAD.  Neckties. 
16988    KOOPMAN  &  COHN.  Wardrobes. 
i 8073    DRAKE.    Shuttle  peg  in  fly  shuttles  for  textile  fabric 
manufactures. 


14208    KING'S  NORTON  METAL  CO.  LTD.,  BAYLISS,  <fc 
SMITH.    Blank  cartridges  for  small  arms. 
The  invention  consists  in  the  combination  with  the  case 
of  a  blank  cartridge    and  a  tubular  mock  bullet  with 


crimped  end  or  nose.  The  cartridge  case  and  mock  bullet 
have  cannelures  in  them,  the  mock  bullet  fitting  against 
the  cannelure  in  t he  cartridge  case. 

14695  RUD G E- W HITWORTH  LTD.  &  PUGH.  Tools  for 
the  shearing  of  metallic  wheel  rim  strips  and  other 
nearly  tubular  metallic  strips. 


4 


The  tool  consists  essentially  of  two  plates  A  working  <>ne 
against  the  other,  and  having  in  them  when  in  their  normal 
positions  a  practically  continuous  eye  of  the  sectional 
figure  of  the  strip  B  under  operation. 

16304    NEVE.    Rotary  steam  engine. 

A  disc  A  rotating  in  the  plane  of  the  piston's  axis,  forms 
an  abutment  for  the  propulsive  pressure  acting  on  the 


piston  B,  and  is  provided  with  an  aperture  therein  allow- 
ing for  the  passage  of  the  piston.  The  disc  is  rotated  in 
synchronism  with  shaft  by  suitable  gearing. 

17085    EGETZ   &   SALZBERGER.    Brake   for  railway  cars 
and  the  like. 

Two  levers  A  are  connected  to  brake  blocks  and  are  in 
engagement  at  one  end  with  one  arm  B  of  a  three-armed 


lever,  which  is  pivoted  to  the  frame  of  the  vehicle.  The 
other  two  arms  are  connected  to  the  lever  A  which  is 
opposite  to  it  by  slotted  links  C.  When  arm  B  is  rotated 
it  acts  upon  one  lever  and  applies  its  brake,  while  one  of 
tne  arms  acts  upon  the  other  lever  applying  its  brake. 

18442    SCHNEIDER.    Apparatus  for  loading  guns  in  turrets 
or  the  like. 

1^712    WILLMOT.    Chamber  stool  or   stand  which   can  be 
made  portable  or  fixed. 
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17665    JBAIRD  &  SLATER.    Tube  expanders. 

The  holder  is  provided  with  au  enlarged  end  containing 
double  conical  rollers  A,  whose  ends  bear  against  the  end  of 


I766S/04. 


the  long  rollers  13,  the  axis  of  both  rollers  being  ou"  of  align- 
ment with  the  axis  of  holder.    The  conical  roller  is  ol 
suitable  size  and  shape  to  give  the  required  bell  form  to  the 
end  of  the  tube. 
19517    WILLIAM  CROSS  &  SON  LTD.,  and  KIRBY.  Gas- 
heated  hand  irons  for  smoothing,  pressing,  glossing, 
and  analogous  uses. 
19557    BERGER.    Ice  safes. 

li/620  SWEENEY  &  SWEENEY.  Stop  mechanism  for  hand 
presses. 

19876    LAUBACH.    Bottling  apparatus  for   beer  and  other 

beverages  containing  carbonic  acid. 
1^971    MASO'N.    Construction  of  sockets  for  connecting  the 

ends  of  rods  or  other  such  articles. 
20792    LORENC  &  LORENC.    Universal  joints.   [Date  applied 

for  under  International  Convention,  December  8th. 

1903.] 

21054  TAYLOR.  Machinery  or  apparatus  for  automatically 
cutting  continuous  rolls  of  paper  into  longitudinal 
strips,  for  cutting  such  strips  tranversely  so  as  to 
form  rectangular  tablets  or  labels,  and  for  delivering 
the  tablets  or  labels  to  any  desired  place. 

21271  SOC.  ANON.  WESTINGHOUSE  &  LEBLANC.  Refri- 

gerating machines.  [Date  applied  for  under  Inter- 
national Convention,  October  27th,  1903.] 

21272  SOC.  ANON.  WESTINGHOUSE  &  LEBLANC.  Refri- 

gerating machines.  [Date  applied  for  under  Inter- 
national Convention,  October  27th,  1903.] 

21284    LAKE   (Claikson).  Humidifiers. 

21297    JOHNSON.    Corrugated  bars. 

21380    FRISWELL.    Maturing  of  potable  spirituous  liquids. 

21665  JONES.  Bases  for  poles  or  posts.  [Date  applied  for 
under  International  Convention,  October  8th,  1903.] 

21995  BIRNBAUM  &  WHITE.  Inter-communication  tele- 
phone systems. 

22109    JEFFCOCK  &  YARDLEY.    Stuffing-box  packings. 

Consists  of  two  or  more  rings,  each  constructed  of  six 
parts,  three  of  these  being  in  the  shape  of  triangles  having 
one  concave  side,  which  clasps  the  piston  rod.  Three  other 
pieces  in  the  shapes  of  segments  fill  in  the  spaces  between 
the  oblique  sides  of  the  triangles  and  the  stuffing-box  walls. 
A  coiled  spring  rests  in  a  slot  in  each  of  the  segments  and 
keeps  the  whole  in  good  contact  with  the  rod. 

22249    ROBINSON.    Boxes  or  drawers  and  fittings. 
22313    WALL.    Aids  in  marine  signalling. 

2-350    NADEL.    Receipt  forms.   [Date  applied  for  under  Inter- 
national Convention,  October  30th,  1903.] 
22609    KROMAR.    Music  note  recorder  for  keyed  instruments. 
22781    GUDICH.    Railway  car  couplings. 

The  usual  spring  buffer  rods  are  extended  under  the 
carriage,  and  carry  pins  at  their  extremities  which  work 
in  the  slotted  ends  of  centrally-pivoted  levers;  these  levers 
act  as  releasing  catches  for  spring-controlled  eccentrics 
which  has  attached  to  them  the  draw  hooks.    The  coupling 


is  released  by  a  hand  wheel  at  the  side  which  winds  up 
the  spring  wheel  again. 

22326    JUSTICE   (Voltage    Controller   Co.).    Controllers  for 
electric  motors. 

As  the  commutator  make;  and  breaks  contact  with  the 
brushes,  sparking  is  greatly  decreased  if  certain  of  the 
commutator  segments  are  connected  by  resistances.  These 


resistances  are  gradually  inserted  in  circuit  at  the  break, 
thereby  cutting  down  the  current  which  is  finally  broken. 
The  resistances  are  kept  cool  by  a  current  of  air  which 
passes  amongst  them,  and  are  also  insulated  from  the  com- 
mutator to  prevent  transfer  of  heat. 

22783    MAHLER.    Casement  stays  or  holders. 
22960    NUSCH    (Gebruder   Pabst).     Photographic  printing 
apparatus. 

22999  FOUGERAT.  Apparatus  for  permitting  the  successive 
vision  or  projection  of  photographs.  [Date  applied 
for  under  International  Convention,  December  2nd, 
1903.] 

23001    SCOTT.    Automatic  electric  switches. 

The  terminal  blocks  A  are  located  vertically  above  one 
another,  and  circuit  connections  are  made  to  the  terminals 
from  the  front  of  the  switch  board.    Independent  lami'iated 


members  B  are  adapted  to  bridge  the  main  contacts.  A.  ach 
of  the  bridging  members  is  operated  by  toggle  levers  C 
acting  upon  pivoted  arms  D  to  which  the  members  are 
secured.  The  toggles  are  all  connected  together  so  that 
they  can  be  operated  simultaneously. 
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23086  ANDREW.  Non-skidding  lyre  device  for  use  with  motor 
cars,  cycles,   and  other  vehicles. 

A  chain  composed  of  circular  links  surrounds  the  tyre, 
and  has  attached  to  each  end  a  strap  by  which  it  is  secured 
to  the  wheels  by  the  spokes.  Any  number  can  be  ararnged 
round  the  tyre. 

23133    LOW.  Spectacles. 

23182  HOPKINsON.  Electric  lire  alarms.  [Date  applied  for 
under  International  Convention,  April  15th,  1904.] 

23195  G.  HELBLING  &  CO.  Water  waste  preventers  of  the 
tank  flush  type  for  water  closets.  [Date  applied  for 
under  International  Convention,  November  2nd, 
1903.1 

23354  CHOLMONDELEY-PENNELL.  Cranks  and  pedals  of 
bicycles. 

23382  WEISSENTHANNER.  Sheet-metal  stoppers  for  bottles, 
jars,  and  the  like.  [Date  applied  for  under  Inter- 
national Convention,  July  22nd,  1904.] 

23982    GEMS.    Lay  figures. 

24638  FERGUSON.  Petroleum  or  hydrocarbon  burners  lor 
stoves,  furnaces,  ranges,  and  the  like. 

25378  LAKE  (Electro-Radiation  Co.).  Electric  spark-gap 
apparatus  for  use  with  high  frequency  currents 
pa '  ticularly  adapted  for  therapeutic  work. 

25382  LAKE    (Electro-Radiation    Co.).     Rotary  spark-gap 

apparatus  for  use  with  high  frequency  currents. 

25383  WRIGHT.    Photographic  shutters. 
25796    DROJECKI.    Reverbeiatory  furnaces. 

The  furnace  body  is  divided  above  the  hearth  bottom 
by  one  or  more  partitions,  extending  from  one  side  wall  to 
the  other  and  consisting  of  a  bad  conducting  substance, 
thus  causing  the  flame  to  keep  under  the  arch  for  its 
entire  width,  thereby  producing  a  prolongation  of  the  path 
for  the  flame,  and  widening  of  the  combustion  zone. 

2G053  SCHINDLER.  Knife-cleaning  machine.  [Date  applied 
for  under  International  Convention,  June  19th,  1904.] 

26067  COATES.  Construction  of  domestic  warmer  applicable 
as  a  foot  or  bed  warmer. 

2G069  BATCOCK  &  RICKS.  Ventilating  gear  for  green- 
houses and  the  like  buildings. 

2G'i98    EASTWOOD.     Electric    current-controlling  systems. 

[Date  applied  for  under  International  Convention, 
June  4th, 1904.] 

26141    WILCOX.    Combination  locket  and  bracelet. 

26242    EBBELS.    Variable  speed  gears  of  cycles. 

For  the  slow  speed  the  sun  wheel  A  is  held  stationary 
by  a  ring  B  to  which  it  is  attached  by  pins  being  held  by 


stops  C  on  the  fixed  hub,  the  planet  wheel  acting  in  the 
usual  manner.  For  the  high  speed  the  ring  is  released 
from  the  fixed  hub  as  shown  in  fig.  2,  when  the  gear  can  then 
rotate  as  one  piece. 

26432    DEIONE.    Kettle  for  boiling  water. 

26469    PICRCE.    lire  extinguisher.    [Date  applied  for  under 

International  Convention,  December  7th,  1903.] 
26790    JOHNSON  (Duetsche  Gold  &  Silber  Scheide  Anstalt 

vorm.    Rossler).    Manufacture    and    production  of 

metallic  perborates. 
26917    WHITNEY.    Electrodes  for  arc  lamps.    [Date  applied 

for  under  International  Convention,  December  10th, 

1903.] 

The  electrode  is  made  of  titanium,  zirconium,  molyb- 
denum, tungsten,  chromium,  thorium,  uranium,  and 
vanadium,  these  metals  hdir.g  good  conductors  and  having  a 
high  melting  point;  they  are  very  slowly  consumed,  and 
give  a  very  luminous  flaming  arc. 


27072  HOLLERITH.  Machines  for  compiling,  tabulating,  or 
sorting  statistical  or  other  data. 

27297  GIORGI.  Means  for  lighting  and  extinguishing  gas 
lamps  by  electricity. 

27350    MOHN.    Heat-retaining  vessels. 

27488    STIDDER  &  COOPER.    Taps  and  valves. 

27491  STIDDER  &  COOPER.  Heat-retaining  and  radiating 
block  for  gas  lires,  foot  warmers,  and  other  uses. 

27686  ANDERSON.  Railway  ties  or  sleepers  and  means  for 
securing  rails  thereto.  [Date  applied  for  under  Inter- 
national Convention,  June  27th,  1904.] 

27702    SIEMENS    SCHUCKERT-WERKE      G.    M.    B.  H. 

Method  of  winding  for  asynchronous  electrical 
machines  for  producing  a  variable  number  of  poles 
in  the  proportion  of  1.2.  [Date  applied  for  under 
International  Convention,  February  13th,  1904.] 

27747  SOC.  NOUVELLE  DES  ETABLISSEMENTS  DECATJ- 
VILLE  AINE  SOC.  ANON.  Carburetters  for  internal- 
combustion  motors.  [Date  applied  for  under  Inter- 
national Convention,  May  7th,  1904.] 


The  vertical  chamber  A  receives  air  through  openings  B. 
The  movable  member  B  regulates  this  supply  according  to 
the  speed  of  the  motor,  which  creates  varying  degrees  of 
compression,  thus  causing  the  displacement  of  B.  D  is 
the  fuel  inlet  from  the  constant  level  feed  to  the  mixing 
chamber.  B  can  be  operated  by  the  device  controlling  the 
ignition  or  other  movable  part,  thus  dispensing  with  the 
spring. 

27842    NEWTON    (American  Inventions   Co.).    Electric  per- 
cussive tools. 


A  driver  A  is  arranged  to  reciprocate  within  the  casing 
and  is  operated  and  released  by  suitable  coils  B,  air  passages 


are  provided  for  cooling  the  driver,  and  by  an  arrangement 
of  ooiis  and  a  tool  guide  the  driver  is  permitted  to  pass  out 
of  the  field  of  the  returning  coil. 
27853a    THOMPSON   (Arnold).    Reflectors  for  obtaining  a 
parallel   beam  of  light.    [Date   applied  for  under 
Patents  Rule  9,  December  20th,  1904.] 
27874    THOMPSON  (Mallmann).    Calculating  machines. 
27882    HELFRICH.    Water    closet  seats. 
27909    WRIGHT.    Photographic  cameras  and  dark  slides. 
27991    WILLIAMS   &   STAUFFER.    Manufacture   of  fire- 
bricks  crucibles,  refractory  substances,  and  the  like. 
27^-92    WILLIAMS  &  STAUFFER.    Manufacture  of  grinding 

wheels  and  the  like. 
28121  BUHLER  &  BUHLER.  Supporting  rolls  in  rolling 
mill  frames.  [Date  applied  for  under  International 
Convention,  January  2nd,  1904.] 
24142  HUMPHREY.  Lamp  hangers  or  supports.  [Date 
applied  for  under  International  Convention,  May  6th, 
1904.] 

2H239  HOWATSON  &  BOBY.  Apparatus  for  mixing  and 
distributing  chemicals  for  purposes  of  purification 
and  sterilisation  of  water  and  impure  effluents. 

2*283    BOULT  (A.  Moiling  &  Co.,  Kommandit-ges-ll^chaft). 

Process  for  preparing  picture  or  like  drawing  or 
painting  surfaces. 
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28288 
28308 


LANDSBERGER.    Closures   for  receptacles. 
SCHAAF  &  SCHAAF.    Check  and  repeating  actions 
for  piar.ofortes  and  the  like. 
284-58    HOWORTH    (Guest  St    Hills).    Incandescent  electric 
lamp. 

The  leading  in  wire  can  he  this  invention  be  made  of 
copper  instead  of  the  dear  metal  platinum,    To  obtain  this 


object  a  section  of  the  wire  within  the  glass  seal  consists  of 
an  attenuated  ring  or  Loop.    This  ring  compensating  for  or 
eliminating  the  effects  of  the  contraction  of  the  main  portion. 
28620    HAASE.    Machines   for  separating  dust  from  sugar 
gcods. 

28751    MIKOYITCH.    Eye    protectors  or    goggles   for  auto- 
mobilifits  and  others.    [Dale  applied  for  under  Inter- 
national Convention.  March.  24-th,  1904.] 
28797    ANDERSEN.    Apparatus  for  indicating  the  number  of 
a    telephone  subscriber.    [Date   applied    for  under 
International  Convention.   March  30th,  1904. ] 
28824    RENAULT.      Electric     lighting     arrangements  for 
internal-combustion  engines.    [Date  applied  for  under 
International  Convention,  February  2nd,  1904.] 
An   electric  igniting  arrangement  in  which  ignition  is 
effected  either  by  means  of  a  primary  or  secondary  battery 
and  an  induction  coil,  or  by  means  of  a  magneto-electric 


machine;    the   high   voltage  distributor  befi>g  connected 
permanently  with  the  motor  independently  of  tfce  magneto- 
electric  machine,  and  only  one  set  of  conductG^s  being 
necessary  for  both  methods  of  ignition. 
28931    NURNBERGER.    Scaffolding  and  staging. 

MYERS.  Glass  moulding  and  screw-threading  machines. 
HADDAN  (Firm  Crosset  &  Debatisse).    Method  and 

apparatus  for  drying  textile  fabrics. 
STONE.    Space  telegraphy.    [Date  applied  for  unde.r 

International  Convention,  February  23rd,  4904.] 
STONE.    Space  telegraphic  receiving  systems.  [Date 
applied  for  under  International  Convention,  February 
23rd,  1904.] 

STONE.    Space  telegraph  systems.    [Date  applied  for 

under  International  Convention,  April  44th,  4904.] 
CORTERILLO  Y   OJEDA  &    Q4JESADA.  Copying 


29286 
29324 


29045 
29094 

29442 

29443 

29444 
29245 


29403 
29474 
29560 


IMRAY  (Palmer).    Pneumatic  tyres. 
CROMPTON,  and  GEO.  HOLLOWAY  &  WEBB.  LTD. 

Folding  bench. 
LAKE    (Lubeck  &   Co.).    Grinding  mills. 
CUTLER.    Gas  purifiers. 

READING  &  HOITGHTON.    Pistons  and  piston  valves 
and  their  packings. 

The  piston  or  piston  valve  has  a  packing-ring  carrier  with 
an  inwardly  end  an  outwardly  projecting  flange  at  different 
points,  and  a  junk  ring  bolted  to  the  piston  and  holding  the 
this  carrier;  the  packing  being  composed  of  T  pieces  and 
channel  rings. 
29573    LENNOX.  Filters. 

29618    ROSSLER.  "Apparatus  for  the  dyeing  of  textile  fibres. 
1905. 

52    ORNSTE1N  &  DORFF.    Station  indicators  for  cars  and 
the  like. 

DRAKE.    Cash  bags  for  tram  or  like  conductors  and 
other  bi.gs. 

SMITH.    Adapting  shot  guns  for  use  as  rifles.  [Date 
applied  for  under  International  Convention,  February 
20th,  1904.] 
ELLIS  &  FORD.    Pipe  cutters. 

The  screw  engages  a  threaded  opening  in  the  yoke  A, 
to  which  the  cutting  chain  is  fixed,  so  that  on  turning  A 
it  adjusts  the  cutting  discs  on  the  chain,  and  also  on  the 


181 
296 

471 


shoulder  B,  which  guides  the  yoke  A.  By  providing  a 
suitable  number  of  intermediate  links  it  will  do  for  a  pipe 

of  any  size. 

825    KOHLER.    Nutritive  preparations. 
1294    SMART.    Corliss  and  like  valve  gear. 

The  valve  and  dash-pot  levers  A  are  fulcrummed  on  the 
same  centre  and  on  the  same  side  of  the  valve  spindles  to 
form  levers  of  the  second  on  the  valve  rockers  C,  whereby 


1095 
1504 
1517 

1749 

1788 
2008 

204-2 


the  resultant  of  the  forces  applied  and  the  forces  to  be  over- 
come are  the  difference  only  of  said  forces,  and  the  pressures 
on  the  fulcrums  of  said  levers  are  thereby  reduced  to  a 
minimum  to  lessen  the  wear  and  tear  of  the  working  parts. 

ROEMER.  Wrenches. 
VON  ESSEN.    Boot  trees  and  the  like. 
ZIMMERMAN.    Optical  toy.    [Date  applied  for  under 

International  Convention,  February  16th,  1904.] 
THOMSON.    Bottles    for    containing    smelling  salts, 

scents,  and  other  liquids.] 
BLANKMEISTER.    Production  of  reels  of  leaf  metal. 
GUNTZER.    Candelabra  for  use  in  churches  and  by 
undertakers. 

SCHRODEL.    Toy  guns,  toy  pistols,  and  the  like. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1904. 

1904. 

7846    CONRAD.    Crank  shafts  or  axles  and  the  like. 
25499a    WINDHAUSEN,  jun.    Internal-combustion  or  explo- 
sion turbines. 

25703  SCHARMANN.    Apparatus  for  treating  textile  fabrics 

and  other  goods  with  liquids. 

25704  SCHARMANN.    Apparatus  for  treating  textile  fabrics 

and  other  materials  with  liquids. 
28575    VOGEL.    Apparatus  for  washing  bottles  or  other  hollow 
vessels. 

2S968    MASCHINENFABRIK     OERLIKON.      Series  com- 
mutator motors  for  single-phase  alternating  current. 
29153    CAMPBELL.    Safety-pin  hooks  and  eyes. 
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1905. 

2580  TURNER  &  BLACKALL.  Automatic  fluid-pressure 
brakes  for  railway  and  like  vehicles. 

2757  SERGEANT  &  LINDA LL.  Railway  vehicles  for  pas- 
sengers. 

3040    TERLETZKY.    Locking  garment  hanger. 

3436    Firm  of  \V.  P.  L.  BETH.    Arrangement  for  cleaning 

filter  bodies  in  dust  filters. 
3G10    SIEMENS   &  HALSKE  AKT.-GES.    Manufacture  of 

tools  for  working  wood,  metal,  stone,  or  the  like. 
3708    KTJHNE.     New    or    improved    combination  concrete 

steel  construction. 

3734  SAMPERE.  Divisible  upright  manually  or  mechanically- 

operated  piano. 

3735  SAMPERE.    Stop  cover  for  manually  or  mechanically- 

operated  musical  instruments. 
3743    SANGUINE!'.    Toy  pistol. 

'5821  RATEAU.  Means  for  the  propulsion  of  screw  steamers. 
3834.    LEVY-LAJEUNESSE.    Joining   of   hollow   bodies  of 

different  degrees  of  hardness. 
4000    GEORGE.    Shield  for  corns  or  bunions. 
4071    SOC.  D'EXPLOITATION  DES  APPAREILS  RATEAU. 

Steam  generative  accumulators. 
4081    REITER.    Production  of  stereotype  flongs  or  matrices 

■ind  apparatus  therefor. 
4094    BAVILLE.    Tool  holders  for   machine  tools. 
4196    BRIEDE.    Manufacture  of  rivets,  bolts,  and  the  like. 


The  Following  Accepted  Applications  for  Patents  are 
Open  to  Opposition  up  to  May  15th,  1905. 

1903. 

2G403    CLAY.    Production  of  combustible  mixtures  for  use  in 
motors. 

Air  is  forced  into  the  chamber  A  by  the  pump  piston 
below,  which  is  driven  off  the  engine.  A  piston  B  forces 
oil  by  means  of  the  pump  C  to  tlie  atomisers  in  the  upper 


t 


chamber,  where  it  is  broken  up  and  mixed  with  the  air. 
The  mixture  is  then  forced  into  a  chamber  heated  by  the 
exhaust  gr.ses,  from  whence  it  passes  to  the  engine. 

1904. 

2761    COWBURN.    Shuttle-changing  mechanism   and  stop 

motions  for  looms    for  weaving. 
2842    MORISON.    Surface  apparatus  for  condensing  steam, 

such  as  exhaust  steam,  and  for  utilising  steam  to 

heat  liquid. 

The  interior  of  the  condenser  is  divided  by  partitions  A 
into  compartments  that  have  connecting  passages  between 
them,  the  passage  decreasing  in  cross-sectional  area  toward 


the  outlet  so  as  to  maintain  a  uniform  flow  of  vapour. 
The  water  of  condensation  runs  by  a  pipe  B  from  each 
compartment  to  the  hot  well. 


2724    LAKE  (Tygard).    Internal-combustion  engines  and  the 
like. 

The  piston  A  is  held  stationary,  and  is  mounted  on 
suitable  extensions  of  the  engine  casing,  the  double-ended 
moving  cylinder  B  has  the  usual  connecting  rod  attached 


to  its  lower  end,  while  a  lotary  valve  C  driven  off  the  crank 
shaft  at  half  the  speed  of  the  flywheel  controls  the  inlet 
and  exhaust  of  the  cylinders  by  means  of  the  passages  shown. 
The  engine  can  also  be  reversed  by  rotating  the  valve 
through  180  deg. 

2878  ELIZABETH  LEYBOURN  JAMESON,  EMILY  RUSH- 
TON  JAMESON,  &  HUGH  DENOON  RUSHTON 
JAMESON,  executors  of  the  late  JOHN  JAMESON, 
deceased.    Gas  fires. 

2999  TOMSON  &  HANNA.  Means  for  the  manufacture  of 
brasses  or  bushes  for  the  bearings  of  shafts,  axles, 
or  the  like,  more  especially  applicable  to  railway 
and  tramway  rolling  stock,  locomotive  engines,  and 
motors. 


The  brasses  A  are  introduced  in  the  cylinder  B,  and 
central  with  this  is  placed  a  mandrel  or  mould  the  size  of 
the  shaft  or  axle  the  bearing  is  to  support.  The  white  or 
babbit  metal  is  poured  in  the  upper  funnel,  from  which  it 
flows  through  the  radial  passages  to  the  vertical  feed  pas- 
sages C,  thus  entering  at  the  bottom  of  the  mould  and 
avoiding  blow-holes. 
3029    PELOPIDAS  TSOUCALAS  &  SOC.  SCHNEIDER  and 

CIE.    Correctors  for  the  sighting  of  guns. 
3461    CLASEN.     Elastic    stocking  for    varicose   veins  and 

surgical  purposes. 
3733    HIND  &  LUND.    Apparatus  for  drying  or  conditioning 
parboiled  paddy,  green  paddy,  and  other  grains  or 

4997  JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  azo  colouring  matters  and 
of  intermediate  products  therefor. 
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3024    DAWSON  <fc  BUCKHAM.    Breechloading  ordnance. 


An  aiming  or  practice  tube  A  is  adapted  to  be  detachably 
connected  with  the  breech  chamber  of  a  gun  and  provided 
with  breech  mechanism  that  is  independent  of  the  gun 
breech  mechanism. 
5274    WILLIAMS  &  WILLIAMS.    Automatic  combined,  rail- 
way coupling  with  brake  connector  and  valve  opener. 


When  two  wagons  are  to  be  coupled  together  by  the  hooks 
shown,  the  spring  buffer,  serving  as  the  brake  pipe  con- 
nector, is  pushed  back,  and  a  valve  in  its  stem  is  opened 
by  a  crossbar  and  fixed  stop. 
5311    MAYHEW.    Machines   for   assembling  the  slices  cut 
from  a  deal  or  plank  into  compound  or  composition 
board. 

5H24    SHARP.  Flywheels. 

To  decrease  the  speed  fluctuations  of  an  engine-driven 
crank  shaft,  the  flywheel  is  composed  of  several  parts 
mounted  concentrically,  springs  coupling  together  two  of 


the  said  parts,  and  an  epicyclic~train  of  wheels  connecting 
one  of  the  said  parts  with  the  remaining  part  or  parts. 
Partial  side  elevation  and  a  transverse  section  are  shown. 
5325    DENT.    Driving  mechanism  of  motor  road  vehicles. 


Two  built-up  stepped  pulleys  are  mounted  on  parallel 
shafts,  and  a  belt  shifter  or  combined  belt  shifter  and 
tightener  is  operated  by  the  engine  of  the  vehicle  or  car 
for  mechanically  moving  the  shifter  to  and  fro. 


5348 

5357 
5380 

54  77 
5508 

5511 

5611 


SJOSTRAND.    Coin-feed  apparatus.    [Date  applied  for 

under  International  Convention,  March  10th,  1903.] 
SEDGWICK.    Feeding-bottle  holder. 
VERDE.    Gyroscopic  apparatus  for  determining  zenith 

distances. 

McCRACKEN.  Foldable  or  collapsible  seats  or  chairs. 
VON   BULOW.    Guiding  device   for  bicycles,  motor 

cycles,  and  the  like. 
BEVAN.    Process  for  weaving  tubular  fabrics  provided 

with  slits  or  similar  openings. 
CATLIN.    Belt  conveyers. 
The  stresses  of  load  and  motion  which  are  usually  borne 
by  tiie  belt  are  transferred  to  cables,  which  both  support 
and  propel  the  belt,  and  cause  the  belt  to  assume  a  bag- 
like form  and  thug  giving  greater  friction  between  the  belt 
and    the  conveyed  substance,    thereby    allowing  it  to  be 
conveyed  up  an  incline. 
,634    BONTHRONE.    Switch  point  and  "  frog  "  for  the  over- 
head equipment  of  electrical  traction. 
A  pivoted  arm  is  provided  on  each  branch  which  is  lifted 
by  the  passing  trolley,  thereby  rotating  double-forked  lever, 
which  rotates  a  spindle  having  an  adjustable  forket  which 
switches  a  movable  connector  to  the  rail  the  trolley  is 
lea/ing.    Provision  is  also  made  to  operate  the  movable 
connector  when  the  direction  of  the  car  is  reversed. 
i648    STRINGFELLOW.    Treating  blast-furnace  slag  and 

utilising  the  products  thereof. 
fifiO    BUCKINGHAM.    Internal-combustion  engines. 

The    specification   shows   and  describes    a    number  _  of 
improvements.    One  of  the  principal  consists  in  enclosing 


two  double-cylinder  engines  in  a  single  casing,  each  engine 
having  a  carburetter  common  to  the  two  cylinders.  An 
impro.-ed  sparking  plug  is  also  described. 
15    FORBES.    Internal-combustion  engines. 


The  working  piston  itself  forms  a,  secondary  cylinder, 
which  works  in  conjunction  with  a  fixed  piston.  Ine 
explosive  mixture  is  drawn  into  and  compressed  m  the 
secondary  cylinder,  and  is  finally  transferred  to  the  work- 
ing cylinder. 
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5685  GIBSON-GOOSEY.  Food  for  cattle,  horses,  and  other 
animals. 

5700    DCRANT.    Frames  for  the  manufacture  of  matches. 
5710    EDWARDS.    Belts  and  fasteners  for  said  belts  for  the 

transmission  of  power  and  appliances  for  affixing 

said  fastenings. 

5712  SHEDLOCK.  Manufacture  of  artificial  asphalte  or  the 
like  composition. 

5716  DTJBRTJLE.  Machine  for  opening,  combing,  or  pre- 
paring wool  and  the  like,  also  applicable  for  feeding 
carding  engines  and  similar  machines. 

5727    PUTZ.    Optical  prisms  and  instruments. 

5747    COWAN  &  JONES.  Steam  generators  and  superheaters. 

A  superheater  A  is  arranged  behind  the  front  wall  of  the 
boiler,  the  tubes  being,  in  the  modification  shown,  protected 
from  the  fierce  heat  of  the  furnace  by  a  screen  of  tubes  B, 
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through  which  purified  feed  water  passes  on  its  way  to  the 
first  of  the  series  of  steam  and  water  drums.  Means  are 
also  described  for  varying  the  amount  of  superheat. 

5797    WILLIS  (Brooks).    Mechanism  for  casting  and  com- 
posing type. 
5841    KAY.    Inverted  incandescent  gas  lamps. 

The  inverted  burner  is  provided  with  an  inverted  cone  or 
deflector  above  the  mixing  chamber  of  the  burner,  and 
having  holes  for  admitting  air  to  the  mixing  chamber 
and  to  the  underside  of  the  cone.  The  globe  is  supported 
by  hooks  susjjended  from  the  deflector. 

5853    BROTHERS.    Manufacture   of   plaster  of   Paris  and 

apparatus  therefor. 
5868    CRAIG  &    DONALD    LTD.,  and    PATRICK.  Plate 

bending  and  straigntening  machines. 


In  a  three-roller  plate-bending  machine  an  additional 
roller  A  is  added  which  is  so  supported  on  the  entering 
side  that  it  may  be  raised  into  position,  so  that  where  a 
plate  has  been  overset  it  bears  on  the  plate  and,  more 
or  less,  tends  to  flatten  it.  Front  and  end  elevations  are 
shown. 

5934    REHFTJSS  &  EEUFUSS.    Can-making  machines. 

5940  SHIRTLIFF  (Shirtliff).  Machines  for  removing  the 
husks  from  paddy  or  rice  and  other  grain. 

5966    HAYWARD.    Vehicle  wheels  and  wheel  tyres. 

5984  SIMPSON  &  TOMLLNSON.  Automatic  fire  extin- 
guishing apparatus. 

6011    BERUBE.    Mann iilly-propelled  vehicles. 

6030    PARKER   6c   ADAM.    Telephone  systems. 


5873    jicTEAR.    Manufacture  of  tubes  or  hollow  cylinders. 

For  converting  the  thickness  of  hollow  billets  into  length, 
or  into  length  and  increased  diameter,  the  anvil  roller  A  is 
adapted  to  be  set  at  a  slight  inclination  in  the  vertical 


plane,  which  the  internal  roller  B  is  also  canted.  The  effect 
of  this  skew  arrangement  is  to  cause  the  billet  to  be  fed 
outwards  towards  the  rolls  C,  at  the  same  time  reducing 
the  thickness  of  its  walls. 

5971    DOWDING.    Milling  cutters. 


Milling  cutters  are  formed  in  segments  in  such  a  manner 
that  they  can  be  placed  upon  and  removed  from  a  mandrel 
without  displacing  it. 

6071    DAHL.    Machine  for  sharpening  twist  drills.  [Rights 
under  Patents,  etc.,  Acts,  1901,  not  granted.] 

The  drill  is  mounted  on  a  sliding  carrier  and  is  revolved,  its 
end  being  supported  in  a  bearing  fixed  to  the  machine  bed. 
The  emery  or  other  grinding  disc  is  capable  of  being  rotated, 
and  slewed  round  so  as  to  grind  the  drill  at  any  angle 
desired,  the  wheel  beiug  fed  forward  by  a  hand  elide. 

6096  BRUCE.  Apparatus  for  spraying  disinfecting  and  like 
fluids. 

6104  JOHN  CRISP  FULLER,  GEORGE  FULLER,  & 
FREDERICK  JOSEPH  GORDON.  Electric  contact 
breakers  or  tremblers. 


The  metal  armature  A  is  suspended  upon  wires  which 
are  held  in  a  suitable  degree  of  tension,  so  that  the  elastic 
B  C  suspension  of  the  armature  allows  of  the  necessary 
vibration  at  very  high  velocity. 
6129    BOULT  (United  Shoe  Machinery  Co.).    Machines  for 
making  and  inserting  protectors  for  the  soles  and 
heels  of  boots  and  shoes  and  other  articles. 
MILLS.    Manufacturing  salts  of  lead. 
BRAUN.    Devices  for  drying  boots  and  the  like. 
RHODES.    Process  of  and  machinery  for  double  seam- 
ing tin  cans. 

BAXTER.    Indicating  and    recording   appliances  for 

billiard  and  other  games. 
ZENZES.    Production  of  iron  suitable  for  the  manu- 
facture of  malleable  castings. 
A  Bessemer  furnace  is  charged  with  molten  pig  iron,  and 
blasted  till  most  of  the  silicon  and  manganese  are  oxidised, 
and  the  carbon  partly  of  pig  iron  burnt  out,  producing  a 
"white  iron."    A  definite  quantity  is  treated  in  a  cupola 
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furnace.    Some  of  this  is  put  into  the  converter  with  the 
"white  iron,"  which  produces  a  substance  specially  adapt- 
able for  malleable  castings. 
6317    FULLAGAR.    Method  of  and  means  or  apparatus  for 
producing  motive  power  from  the  combustion  of  fuel. 


Production  of  motive  power  from  the  combustion  of  fuel 
consists  in  supplying  inert  or  comparatively  inert  gases  to 
the  working  fluid,  so  as  to  reduce  the  corrosive  action  of 
the  hot  gases  resulting  from  the  combustion  of  the  fuel. 

6320   NESBIT  and  ASHWELL  &  NESBIT  LTD.    Castings  for 
radiators,  pipes,  and  the  like. 
Consists  in  forming  longitudinal  grooves  of  a  sinuous 
nature  in  the  core  or  mould  for  casting  radiator  columns. 
It  is  found  that  the  molten  metal  runs  quickly  along  these 
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grooves  and  causes  a  rapid  flow  of  the  metal  forming  the 
body  of  the  column.  By  this  means  columns  can  be  oast 
very  thin  without  injury  resulting  on  cooling,  thus  effecting 
about  fifty  per  cent  save  in  metal. 

38    JUSTICE  (Wilkinson).    Methods  of  transmitting  power. 
The  centrifugal  pump  runner  is  formed  with  turbine 
blades  A,  against  which  steam  from  nozzles  B  is  caused  to 
impinge.    Very  high  speeds  are  contemplated,  and  to  assist 


this  the  runner  shaft  is  hollow,  and  high-pressure  water 
from  the  discharge  side  of  the  pump  causes  the  runner  to 
revolve  on  a  film  of  water.  Various  modifications  are 
described. 

7099    KENNEDY.    Collapsible  tin  box. 
7378    MACINTOSH.    Coin-freed  delivering  apparatus. 
7679    EDSALL.    Apparatus  for  warming  or  drying  boots, 
shoes,    and  other  articles  of  foot-wear. 


6738    CROSS  (Rinuy).    Anti-friction  mechanism  for  railway 
trucks  and  other  vehicles. 


Anti-friction  mechanism  for  railway  trucks  consists  in 
providing  a  thrust  wheel  or  roller  A  to  prevent  the  anti- 
friction wheel  or  wheel  from  being  tilted  when  the  main 
running  wheel  axle  is  moved  sideways. 

6871    COLLINS.    Motors  worked  by  heated  air  or  gas. 


The  compressed  air  or  gas  on  its  way  to  the  cylinders  is 
heated  by  a  part  of  the  power  developed  in  the  engine.  This 
prevents  the  formation  of  snow  by  means  of  an  electric 
heater. 

Method  and  means  for  constructing  fire- 


7688 


BE  VINGTON. 
lighters. 

POPE  &  HUBNER.  Engraved  bowls  or  rollers  for 
producing  an  improved  reflecting  finish  on.textila 
fabrics,  paper,  or  other  lamellar  materials. 
COW  IE.  Sprinkler  for  aerating  and  distributing  water 
sewage,  manufacturers'  waste  products,  and  other 
liquids. 

BATHGATE.    Cartridges  for  shot  guns  and  the  wads 

used  in  such  cartridges. 
PHILLIPS.    Method  of  enriching  hydrocarbons  and  the 
like. 

DOYEN.    System  of  doors  connected  together  to  make 
them  work  simultaneously.    [Date  applied  for  under 
International  Convention,  April  4th,  1903.] 
MINNIS.    Method  and  apparatus  for  galvanising  and 

coating  metal  sheets. 
GRAHAM.    Flour  and  the  like  and  bread  and  other 

food  stuffs  made  therefrom. 
FINDLATER.    Hats  and  similar  head  gear. 
LTJARD.    Miniature  rifle  targets. 
ARNOLD  &  HARDY.    Brick  making  drying  sheds. 
STERLING.     Pressure-indicating    gauge    for   use  iu 
connection  with  pneumatic  tyres  and  the  like. 
A  tubular-shaped  sleeve  enters  and  is  fixed  to  the  rim 
of  the  wheel.    Inside  this  sleeve  is  a  spring-controlled  piston 
whose  end  is  adapted  to  bear  on  the  outside  of  air  tube 
resting  on  the  rim,  thereby  raising  the  piston  against  the 
spring  according  to  the  pressure.    A  dial  and  pointer  may 
be  connected  up  to  moving  part. 
8045    DAWSON.  Bib. 
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8081    RODDICK  &  BOYD.    Expanding  window  guard  for 

the  use  of  window  cleaners  aoid  the  like. 
8138    LANE.    AVindows  and  window  sills. 
8173    IZOD.    Apparatus  for  testing  the  strength  of  materials. 


The  specimen  A  is  tested  by  the  fall  of  the  pendulum 
which  is  provided  with  a  heavy  tup.  The  pendulum  is 
released  by  a  spring  trigger,  and  the  impact  of  the  blow  is 
indicated  by  the  index  B. 

8198  CHAUNCEY  &  CHAUNCEY.  Baby  comforter  or 
soother 

8379    BEOWN.    Sliding  upper  sashes  of  those  windows  which 

are  adapted  to  open  or  turn  inwards. 
8398    GRANGER.    Electrically-energised  pendulum  clocks. 
8468    PEDDIE.    Reversible  dry  seats. 

8493  GTJTMAN.  Guitars,  mandolines,  and  like  stringed 
instruments. 

8375  BENICKE  &  WESTERBECK.  Electrical  device  for 
shifting  type  carriers  as  well  as  paper  carriers  for 
typewriters,  type  telegraphs,  and  the  like. 

8603  HARRINGTON  &  BOWN.  Tacking  tools  for  use  in 
the  manufacture  of  boots  and  shoes,  and  also  appli- 
cable to  other  muposes. 

8613    PROTT  &  COLSMAN.    Hydraulic  presses. 

The  matrix  containing  the  sheet  metal  to  be  pressed  is 
supported  on  a  pillar  provided  with  an  interrupted  screw 
thread.  The  press  block  A  is  also  provided  with  similar 
threads,  and  when  raised  by  the  hydraulic  piston,  its  threads 


engage  respectively  with  those  on  the  cover  B,  and  also 
those  on  the  screwed  supporting  pillar,  at  the  same  time 
raising  the  matrix.  A  rotational  movement  is  then  im- 
parted to  the  screws  to  lock  them,  and  the  pressing  is  done 
in  the  ordinary  way. 
8756    ASA  LEES   &   CO.  LTD.,  and  TAYLOR.  Spinning 

and  doubling  frames. 
8800    RAYNES   &  RAYNES.    Coloured   marking  inks  for 

marking  Linen,  cotton,  and  silk  fabrics  and  the  like, 

and  a  holder  for  the  same. 


8733    KERSHAW.     Circulating    water    through  hot-water 
pipes  and  radiators  and  apparatus  therefor. 

The  circulation  is  assisted  by  the  injector  shown.  Part 
of  the  water  is  drawn  from  the  return  main  and  pumped 


through  the  injector,  thus  setting  up  a  suction  to  draw 
the  remainder  of  the  water  in  the  return  main  around  and 
past  the  injector  nozzle. 

8930    WIIITWELL.    Syphonic  Hushing  arrangement  for  water 

closets,  urinals,  and  the  like. 
9048    GREENHALGH    &    GREEN  HALGH.    Machines  for 

opening  and  cleaning  cotton  and  other  fibres. 
9035    WEBSTER.    Reversible   or  double-handed   locks  and 

latches. 

9103    DAY  (Fabrik  Elektrischer  Zimder  G.  m.  b.  H.).  Electric 
igniting  devices  for  miners'  safety  lamps  and  the  like. 

The  incandescent  wire  A  for  igniting  the  wick  is  wound 
upon  a  supply  roller,  and  passes  round  a  star  wheel  as 
shown  in  fig.  2.  The  star  wheel  has  contact  projections 
engaging  contact  strips  B,  so  that  the  portion  of  wire 
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stretched  between  two  spokes  will  incandesce  when  the  con- 
tacts C  are  closed  by  operating  the  bell-crank  lever  D,  fig.  1, 
which  at  the  same  time  brings  the  igniting  device  over  the 
wick. 

9235    SHAW   &  KIDMAN.    Sand  box  for   tramcars,  loco- 
motives, and  the  like. 


To  prevent  waste  of  sand,  the  sand  box  is  mounted  on 
trunnions,  and  is  adapted  to  be  tilted  only  when  sand  is 
required  by  a  lever  system  and  a  pedal  operated  by  the 
driver's  foot. 

9274  WALKER.  Mechanical  means  ol  propelling  vehicles  by 
an  oscillation  of  the  body  of  the  passenger  or  the 
to-aud-fro  movement  of  a  load. 
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0323    PEASE,  PARKER,  &  HUSTLER.    Washing,  scouring, 

extracting,  neutralising,  and  dyeing  machinery  for 

wool  and  the  like. 
9355    HOLL.  '  .Apparatus  for  cooling  and  drying  granular 

materials  such  as  moist  sugar  and  the  like. 
9377    WOOD  and  McKENZIE  &  HOLLAND  LTD.  Electric 

treadles  or  contact  makers  for  railway  signalling  and 

the  like. 

The  rail  A  is  deflected  by  the  passage  of  a  train  and 
actuates  the  short  arm  of  levers  B.    The  outer  cuds  of 
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these  levers  actuate  curved  levers  C  by  the  sloping  shoulders 
shown  in  dotted  liues.  The  curved  ends  of  levers  C 
depresses  a  spring  diaphragm  D  to  close  an  electric  circuit. 
A  plan  and  elevation  are  shown. 

9432    SAMPSON.    Hot-water  bottles. 

9516    LENNOX.    Evaporator  for  evaporating  the  liquid  in 
brewers'  wash,  sewage,  waste  or  spent  dyes,  and  the 
like,  and  concentrating  the  solids  in  the  same,  the 
evaporator  being  also  applicable  as  a  smoke  washer. 
MOREIIEAD.    Sand  screening  or  the  like  machines. 
SYMONDS.    Safety  guard  for  wringers  and  the  like. 
JOHNSON  (Badische  Auilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  colouring  matter  lakes. 
BTJNN,  BUNN,  &  HARRIS.    Spring  bolt  or  fastener 
for  the  hind  doors  of  traps  and  other  vehicles  and  for 
other  purposes. 
GENERAL  CONTACTS  CO.  LTD.,  &  FLOOD.  Water- 
tight covers  for  electric  tumbler  switches. 

A    water-tight  cover    or    casing  for    electric  tumbler 
switches,  in  which  the  tumbler  handle  of  the  enclosed 
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switch  is  operated  from  the  exterior  of  the  cover  or  casing, 
by  means  of  a  second  tumbler,  or  lever,  pivoted  and  capable 
of  movement  within  a  water-tight  joint  iu  such  cover  or 
casing. 

9769    LEFRANC.    Manufacture  of  artificial  stone  in  imitation 

of  marble  or  granite  and  the  like. 
9792    TOY.    Trouser  clirj. 

9861    JOHNSON  (Badische  Anilin  <fc  Soda  Fabrik).  Manu- 
facture aud  production  of  colouring  matter  lakes. 
9927    SMALLWOOD.    Muffles  or  furnaces  for  annealing  and 

like  purposes. 
1(1010    ASHTON.    Portable  baling  presses. 
10015    BONE  &  BONE.    Machine  for  shaping  and  forming 
hats. 

10055  CALLENDER'S  CABLE  &  CONSTRUCTION  CO.  LTD., 
and  WARD.  Supports  for  electric  cables,  hydraulic 
mains,  and  other  conductors  of  power,  especially 
suitable  for  use  in  mines. 

The  conductors  are  supported  in  inverted  spring  clips 
which  hang  or  are  pivoted  from  or  to  staples  affixed  to  the 
wall  of  the  coal  mine,  etc.  Thus,  if  a  fall  takes  place  the 
conductor  is  forced  out  of  the  clips  without  injury  to  the 
wire. 

10102    CURRIE.  Footballs. 

10101    JOHNSON  &  JOHNSON.  Game. 

10105    HALL,  HALL,  WRIGHT,  &  WRIGHT.  Machinery 
or  apparatus  employed  in  the  manufacture  of  leather. 
10112    BON  THRONE.    Journal  and  other  bearings. 


9922    PROCTOR  &  RIDLEY.    Transmitting  mechanism. 

The  gear  is  used  in  connection  with  a  petrol  engine  and 
dynamo,  the  latter  being  temporarily  converted  into  a  motor 
for  starting  purposes.  With  the  crank  shaft  rotating  as 
shown,  the  sprocket  will  be  driven  in  the  same  direction 
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and  the  dynamo  driven  at  high  speed.  When  the  dynamo 
acting  as  motor  drives  the  sprocket  the  latter  overruns  the 
sleeve  A,  and  the  planet  pinions  meshing  with  the  sun 
wheel  will  tend  to  oppositely  turn  the  latter;  this  will  be 
prevented  bylhe  one-way  clutch  B,  and  the  pinion  C  will  be 
driven  at  a  very  slow  speed. 

10099    TODD  &  HAZLEWOOD.    Brake  and  like  operating 
devices  for  cycles  and  motor  vehicles. 


The  brake  lever  A  is  pivoted  to  a  split  socket  tube  B 
which  springs  into  the  handle  bar  of  the  cycle  or  motor, 
while  an  extension  C  provides  a  stop  for  the  outer  member 
of  the  Bowden  cable. 

1015G  HALL.  Method  and  means  for  removing  oil  and  grease 
from  sponge  cloths,  cotton  waste,  and  all  kinds  of 
grease  laden  textile  materials. 

10224  TURNER  &  POTTER.  Wire  cutter  in  combination 
with  a  knife  or  the  like. 

1023G  ROOM.  Boxes  or  receptacles  applicable  for  use  in  play- 
ing games  and  the  like,  and  for  advertising  and  other 
purposes. 

10248  CAROL  AN  (General  Electric  Co.).  Vapour  electric 
apparatus. 

A  represents   a  highly   exhausted  vessel  containing  a 
negative  electrode  of  mercury  and  an  auxiliary  starting 
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positive  B,  while  C  represents  two  positive  main  electrodes 
which  are  contained  in  extensions  of  the  vessel,  thus  being 
out  of  the  path  of  any  condensed  mercury  that  falls  from 
the  sides  of  the  vessel. 
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NEW    PUMPING  MACHINERY. 


Messrs.  F.  Pearn  and  Company  Limited,  of  Manchester, 
recently  constructed  some  interesting  types  of  pumping 
machinery,  two  of  which  we  herewith  illustrate.  Fig.  1 
shows  a  set  of  compound  horizontal  tandem  pumping 
engines,  built  for  a  large  tube  works,  and  designed  to 
deliver  80  gallons  of  water  per  minute  against  a  pressure 
of  2  tons  per  square  inch,  with  a  steam  pressure  of  15011). 
per  square  inch. 


direct  into  an  accumulator,  which  automatically  regulates 
the  speed  of  the  engines.  The  barrels  of  the  pumps  are 
mild-steel  forgings,  and  all  the  valve  Beatings  and  ram 
chambers  are  bored  out  of  the  solid.  By  this  means  the 
maximum  of  strength  is  obtained,  with  the  minimum 
amount  of  material. 

Each  pump  ram  is  fitted  with  two  suction  valves  and 
seating,  and  only  one  delivery  valve,  all  placed  above  the 
pump  barrels,  and  each  valve  has  a  separate  door.  The 
working  parts  of  the  pump  are  made  of  the  best  phosphor- 


Fig.  1.— QUADRUPLE  COMPOUND  TANDEM  PUMPING  ENGINE. 


A  good  idea  of  the  size  of  this  plant  may  be  gathered 
from  the  diameter  of  the  flywheel,  which  is  12  ft.,  its  weight 
being  6  tons.    The  sizes  of  .the  steam  cylinders  are  as 


Fio.  2.— Treb'.t-ram  Motor-driven  Sinking  Pump. 

follow:  High-pressure  cylinders,  17^ in.  diameter;  low- 
pressure  cylinders,  27  in.  diameter ;  stroke  common  to  all, 
2-1  in.  The  four  pump  rams  are  2^  in.  diameter,  and  the 
piston  speed  is  210  ft.  per  minute.    The  water  is  forced 


bronze,  and  each  ram  is  fitted  with  a  crosshead,  and  is 
carried  in  suitable  guides  to  take  the  load  off  the  packings 
and  glands.  The  high-pressure  cylinders  are  fitted  with 
piston  valves,  and  the  low-pressure  with  ordinary  slide 
valves,  all  piston  and  valve  rods  having  metallic  packings. 
The  crankshaft  and  connecting  rods  are  of  Siemens-Martin 
steel,  the  crank  necks  being  8£  in.  diameter  and  12  in.  long, 
the  body  of  the  shaft  being  11  in.  diameter.  The  base 
plates  are  of  the  box  type,  and  are  built  up  in  suitable 
sections. 

Fig.  2  represents  a  compact  three-throw  ram  pump, 
actuated  by  an  electric  motor  and  constructed  for  sinking 
purposes  or  for  permanent  work.  The  pump  barrels,  valve 
chambers,  aud  suction  air  vessel  are  formed  in  one  strong 
casting,  which  serves  as  a  base  for  carrying  the  upper 
structure.  The  packing  glands  are  accessible  from  either 
side  of  the  pump,  and  the  suction  and  delivery  valves  are 
provided  with  separate  doors.  The  water  inlet  is  under- 
neath the  valve  chambers,  which  allows  the  suction  pipe 
to  be  hung  in  a  vertical  position,  or  it  may  be  taken  from 
either  side  of  the  pump  as  required.  The  discharge  is 
passed  through  a  delivery  air  vessel  of  large  capacity.  The 
heads  of  the  rams  work  in  circular  guides,  which  reduce 
the  wear  on  the  glands  and  stuffing  boxes  to  a  minimum. 
These  guides  are  rigidly  carried  by  the  uprights,  which 
support  the  crankshaft  and  motor. 

All  the  bearings  are  made  of  gunmetal,  and  are  provided 
with  efficient  lubricators.  The  connecting  rods  and  crank- 
shaft are  made  of  forged  steel,  and  the  crankshaft  is 
annealed  after  being  rough  turned.  The  gearing  is  machine 
cut  and  protected  by  substantial  guards.  When  the  pump 
is  not  required  for  sinking  purposes  it  can  be  placed  on  an 
ordinary  foundation  and  used  for  permanent  work. 

Another  type  of  treble-ram  sinking  pump  has  been 
designed  to  work  in  either  a  vertical  or  horizontal  position 
by  a  comparatively  simple  alteration  of  the  valve  boxes. 
The  rams  are  5  J  in.  diameter,  and  have  a  stroke  of  8  in., 
and  the  machine  is  capable  of  lifting  120  gallons  per 
minute  330  ft.  high.    It  is  driven  by  double  spur  gearing 
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by  an  electric  motor.  The  rams,  which  are  externally 
packed,  have  crossheads  a.t  the  ends  and  work  in  bored 
guides,  thus  effectively  taking  the  side  wear  off  the  packings 
and  glands.  All  the  working  parts,  whilst  being  very 
accessible,  are  protected  from  rough  usage  by  the  frames 
and  hood  carrying  the  shaft  bearings  and  motor.  The 
gearing  is  machine  cut,  and  encased  in  guards,  removed 
for  the  purpose  of  illustration.  All  the  bearings  are  made 
of  gunmetal,  and  are  provided  with  lubricators.  The  con- 
necting rods  are  solid  forgings,  and  are  fitted  with  adjust- 
able gunmetal  bearings  at  each  end.  The  crankshaft  is 
turned  out  of  the  solid,  and  is  carried  in1  adjustable  gun- 
metal bearings.  The  valve  chambers  are  separate  from  the 
pump  barrels;  the  pumps  are  fitted  with  suction  and 
delivery  air  vessels.  This  device  allows  the  pump  to  be 
used  for  permanent  or  dip  service  after  sinking  operations 
are  completed.  Eye  bolts  are  provided  for  slinging  the 
pump  when  used  for  sinking  operations,  and  the  bearings 
or  supports  necessary  for  use  when  employed  for  horizontal 
work-ins. 


CYLINDER    DIMENSIONS  AND  ENGINE 
ECONOMY. 

By  Sterling  H.  Bunnell. 

The  diagram  representing  the  thermo-dynamic  cycle  of  a 
heat  motor,  using  the  vapour  of  water  as  its  medium,  has 
for  practical  engine  runners  little  interest  under  so  technical 
a  name.  As  an  "  indicator  card,"  the  simple  picture  of 
the  action  of  steam  in  an  engine  cylinder,  it  is  familiar  to 
every  competent  engineer.  With  these  well-known  diagrams 
as  a  basis,  it  is  easy  to  illustrate  nearly  all  of  the  principles 
of  economical  proportioning  of  cylinders  for  simple  and 
compound  engines. 

The  indicator  diagram  is  traced  by  a  pencil  connected 
to  a  piston  under  pressure  equal  to  that  in  the  engine 
cylinder  on  a  paper  moved  by  the  crosshead  of  the  engine ; 
the  heights  of  the  various  points  of  the  line  represent  the 
pressure  in  the  cylinder  at  points  corresponding  to  the 
positions  traversed  by  the  piston  of  the  engine;  and  the 
area  of  the  diagram  obtained  by  multiplying  its  height  in 
pounds  by  its  length  in  feet  of  stroke  of  the  engine  (the 
diagram  being  merely  a  drawing  on  a  small  scale)  is 
measured  in  foot-pounds,  and  represents  the  work  done  by 
one  square  inch  of  piston  of  the  engine  during  one  stroke. 
An  addition  to  the  length  of  the  cards,  which  may  represent 
an  increase  in  the  stroke  or  in  piston  area,  which  is 
another  way  of  increasing  the  volume,  shows  an  increase 
in  the  work  done;  and  an  alteration  in  the  height  of  the 
card,  representing  a  change  in  the  pressure  in  the  cylinder, 
also  affects  the  area,  and  so  shows  an  alteration  in  the 
quantity  of  work  done. 

Fig.  1  shows  an  indicator  diagram  from  a  slide-valve 
engine,  carrying  steam  full  stroke,  and  running  non- 
condensing  against  a  back  pressure  of  5  lb.  The  boiler 
pressure  being  100  lb.  above  the  atmosphere,  assuming  the 
engine  to  be  9^  in.  by  12  in.,  and  running  at  lOO  revolu- 
tions per  minute  (a  cylinder  volume  of  100  cubic  feet  per 
minute),  the  work  done  per  minute  is  100  less  5  lb.  back 
pressure,  multiplied  by  the  piston  area  (about  70)  and  by 
the  piston  speed  (200)  and  divided  by  33,000  to  reduce  the 
result  to  horse  power,  is  40'3  H.P. 

Now,  since  in  each  minute  the  boiler  furnishes  steam 
enough  to  follow  the  piston  at  full  pressure  through  its 
1001  cubic  feet  of  travel,  the  quantity  of  steam  used  is 
evidently  100  cubic  feet  at  100  lb.  gauge  pressure,  and 
this,  the  steam  tables  show,  is  26  lb.  In  one  hour  60 
by  "2611).  are  used,  and  this  amount,  1,5601b.  divided  by 
40.3  H.P.,  becomes  38'7  lb.,  which  is  the  steam  used  per 
horse  power  hour,  and  shows  a  very  wasteful  engine.  This 
figure  would  be  largely  exceeded  by  an  actual  engine 
running  under  these  conditions,  owing  to  valve  leakage  and 
wire  drawing,  friction  of  steam  in  ports,  cylinder  conden- 


sation, and  numerous  other  unavoidable  losses.  This  and 
all  the  following  figures  are  much  below  the  actual  results 
under  practical  conditions ;  but  they  serve  well  as  a  basis 
of  comparison  to  show  the  saving  made  by  expansion  and 
compounding,  as  will  appear. 

With  fig.  1  under  consideration,  suppose  the  back  pressure 
to  be  removed  by  opening  a  free  exhaust,  so  that  fig.  2 
represents  the  indicator  card  from  the  engine  under  the 
improved  conditions.  The  quantity  of  steam  used  is 
unchanged,  but  an  extra  5  lb.  useful  pressure  is  acting  on 
the  piston,  so  that  the  horse  power  developed  becomes  42'4, 
and  the  steam  per  horse  power  hour  is  36'9  lb.  This 
improvement  may  be  carried  further  by  the  use  of  a 
condenser,  which,  let  us  suppose,  causes  the  exhaust  pressure 
in  the  engine  cylinder  to  fall  to  about  12  lb.  below  the 
atmosphere,  or  3  lb.  above  absolute  vacuum.  The  effective 
pressure  is  now  112  lb. ;  the  diagram,  fig.  3,  is  higher  than 
before;  the  horse  power  becomes  47'5,  and  the  steam  per 
horse  power  per  hour  is  now  only  32'9  lb.  This  represents 
approximately  the  best  possible  theoretical  economy  for  an 
engine  carrying  steam  at  100  lb.  gauge  and  without  cut-off. 

Suppose  the  engine  to  be  changed  for  one  9|in.  by  24  in. 
at  the  same  speed,  while  the  steam  valve  closes  at  12  in. 
stroke.  The  added  12  in.  is  shown  in  fig.  4.  Since  steam 
is  supplied  at  full  boiler  pressure  during  but  half  the  stroke 
of  the  now  lengthened  cylinder,  its  pressure  will  fall 
gradually  after  the  valve  closes,  and  the  indicator  pencil 
will  trace  a  corresponding  descending  curve.  The  horse 
power  developed  by  this  engine  of  twice  the  stroke  of  the 
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first,  but  the  same  revolution  speed,  will  be  greater  than 
before,  while  the  steam  used  will  be  the  same.  Taking  the 
average  height  of  the  diagram,  the  pressure  effective  on 
the  piston  is  81 '7  lb.  per  square  inch,  and  the  horse  power 
is  found  by  computation  as  before  to  be  73'2.  The  steam 
used  per  horse  power  hour  is  therefore  2T2  lb. 

By  adding  length  to  the  cylinder  it  is  possible  to  carry 
expansion  still  further.  Still  cutting  the  steam  off  at 
12  in.,  a  cylinder  36  in.  long  would  expand  to  a  terminal 
pressure  of  only  38T  lb.  above  absolute  vacuum,  as  shown 
in  fig.  5.  A  48  in.  cylinder  would  expand  the  steam  to 
28'7  lb.,  and  a  cylinder  of  457in.  stroke  would  expand  to  3  lb. 
above  vacuum,  or  to  exactly  the  exhaust  pressure.  Fig.  6 
shows  this  effect,  and  is  drawn  on  a  scale  one-eighth  the 
length  of  the  previous  ones,  but  to  the  same  height.  The 
same  condition  could  evidently  be  produced  by  increasing 
the  area  of  the  piston,  or  running  the  engine  faster  and 
cutting  off  steam  proportionately.  For  instance,  the 
excessively  long  cylinder  of  457  in.  stroke  might  be  made 
only  24  in.  long,  and  the  piston  area  increased  457/42,  while 
cut-off  would  be  made  at  '63  in.,  or  '/3o  of  the  stroke;  or, 
cut-off  being  at  3  in.,  the  cylinder  could  be  made  114  in. 
stroke.  The  point  to  notice  is  that  the  cylinder  volume — 
the  space  traversed  by  the  piston — must  be  enough  to 
contain  all  the  steam  at  the  terminal  pressure  decided  upon. 
Thus,  in  fig.  6,  since  a  displacement  of  100  cubic  feet  per 
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minute  is  represented  by  the  portion  A  of  the  diagram, 
3,700  cubic  feet  additional  are  required  to  expand  this 
steam  to  produce  the  remainder  of  the  diagram ;  and  this 
cylinder  volume  can  be  obtained  by  whatever  combination 
of  cylinder  dimensions  and  speed  is  best  adapted  to  the 
working  conditions.  Any  engine  with  that  cylinder  volume, 
and  which  expands  to  3  lb.  above  perfect  vacuum,  will 
perform  with  the  same  1,560  1b.  of  steam  per  hour  a  total 
of  182  H.P.,  and  develop  a  horse  jx>wer  on  only  8'6  lb.  of 
Bteam  per  hour,  always  supposing  that  there  could  be  an 
engine  without  other  than  legitimate  losses. 

Now,  the  steam  tables  show  that  the  temperature  of  the 
steam  varies  with  the  pressure.  In  fig.  6  the  temperature 
of  the  steam  entering  the  cylinder  at  1001b.  gauge  pressure 
is  338  deg.,  while  its  temperature  at  the  terminal  of  3  lb. 
above  vacuum  is  only  142  deg.  As  engine  cylinders  are  of 
metal,  there  is  a  considerable  loss  from  the  cooling  of  the 
incoming  steam  by  contact  with  the  cylinder  from  which 
cool  expanded  steam  has  just  been  exhausted.     If  steam 


comparing  the  lengths  of  A  B  and  CD  to  be  1615  of  that 
of  the  large  cylinder.  The  line  A  B  is  usually  located  in 
designing  a  compound  engine,  so  as  to  make  the  area  of 
the  diagram  above  that  line  equal  to  the  area  below,  and 
consequently  the  work  done  in  the  small  "  high-pressure " 
cylinder  is  equal  to  that  done  in  the  other  cylinder.  This 
happens  to  be  nearly  the  correct  location  to  equalise  the 
fall  in  temperature  between  the  inlet  and  exhaust  of  each 
cylinder.  In  this  instance  steam  at  338  deg.,  fig.  7,  is 
expanded  to  256  deg.  in  the  high-pressure  cylinder,  and 
then  to  142  deg.  in  the  low-pressure,  a  range  of  82  deg. 
in  the  first  cylinder  and  114  in  the  second,  but  with 
practical  conditions  of  7  to  12  expansions  the  two  rangeB 
of  temperature  are  much  more  nearly  equal. 

These  diagrams  show  a  quite  impossible  degree  of 
perfection.  The  valves  by  which  steam  is  admitted  and 
shut  off  require  an  appreciable  time  to  open  or  close  fully, 
and,  further,  the  inlet  and  exhaust  ports  are  often  con- 
trolled by  a  single  valve,  forcing  a  considerable  modifica- 
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Fig.  5. 


Fig.  C. 


'were  actually  expanded,  as  in  fig.  6,  in  a  single  cylinder, 
so  much  of  the  incoming  steam  would  be  condensed  in 
heating  the  cylinder  walls  that  the  quantity  used  per 
horse  power  hour  would  be  very  much  greater  than  that 
calculated  from  the  diagram.  To  diminish  this  loss  at 
high  rates  of  expansion,  the  work  and  temperature  may  be 
divided  between  two  cylinders.     Fig.  7  shows  the  same 
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outline  as  fig.  6,  but  now  the  steam  enters  a  small  cylinder 
and  is  cut  off  and  expanded  to  a  point  B,  at  which  point- 
its  pressure  is  3'9  lb.  by  gauge  and  its  temperature  256  deg., 
and  then  it  is  transferred  to  a  large  cylinder  and  expanded 
to  the  desired  3  lb.  absolute  and  a  temperature  of  142  deg. 

Notice  here  that  fig.  7  shows  the  same  amount  of  steam 
a8  fig.  6,  and  that  the  large  cylinder  of  the  two-cylinder  or 
compound  engine  is  exactly  the  size  of  the  one  just  deter- 
mined for  the  simple  engine.  "We  have  merely  started  the 
hot  steam  in  a  small  cylinder  and  expanded  it  part  way, 
with  a  corresponding  moderate  fall  in  temperature,  and 
then  continued  the  expansion  in  the  original  large  cylinder. 
The  total  work  done  is  as  before.  The  volume  of  the  small 
cylinder  is  shown  by  the  line  A  B,  fig.  7,  just  as  the  volume 
of  the  large  cylinder  has  been  all  along  measured  by  the 
length  of  the  cards  C  D  in  fig.  7,  and  so  is  easily  found  by 


tion  of  the  steam  distribution  and  corresponding  changes 
in  the  diagrams.  In  general  these  changes  consist  in  the 
rounding  of  all  corners  except  the  point  of  admission, 
which  is  kept  square  by  opening  the  inlet  port  a  little 
ahead  of  time,  and  in  single-valve  engines  in  making  exhaust 
opening  and  closing  much  earlier  than  is  desirable. 
Further,  the  friction  of  the  steam  passing  through  the 
ports  diminishes  the  forward  pressure  in  the  cylinder  and 
increases  the  back  or  exhaust  pressure.  Both  these  con- 
ditions exist  between  the  two  cylinders  of  a  compound 
engine,  so  that  the  exhaust  line  of  the  high-pressure 
cylinder  diagram  falls  above  the  admission  line  of  the 
low-pressure  diagram,  and  leaves  a  "  gap "  between  the 
two  cards.  Fig.  8  shows  these  losses  in  the  supposed 
compound  engine,  with  a  very  large  receiver  between  the 
two  cylinders,  to  give  nearly  straight  lines  above  and 
below  the  "  gap." 

The  expansion  in  these  diagrams  has  been  carried  to 
the  low  figure  of  three  pounds  above  vacuum,  with  a  great 
gain  in  the  theoretical  economy  over  the  non-expansive 
engine.  The  natural  query  is,  Why  stop  at  31b.?  The 
fact  is  that  3  lb.  is  a  good  deal  too  far  to  go,  because 
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so  low  a  pressure  would  generally  be  insufficient  to  turn 
an  engine  against  its  own  friction.    If  2  lb.  to  4  lb.  per 
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square  inch  is  required  to  overcome  engine  friction,  it  is 
hardly  worth  while  to  run  with  less  than  6  lb.  to  8  lb. 
pressure  on  the  piston.  The  extra  length  of  the  low- 
pressure  diagram  may  as  well  be  cut  off,  and  the  cylinder 
volume  reduced  in  proportion.  Similarly,  the  high- 
pressure  diagram  may  better  be  cut  off  on  the  point,  and 
the  cylinder  volume  decreased.  Fig.  9  shows  theoretically 
perfect  cards  for  cylinders  one-fifth  shorter  than  before. 
The  horse  power  of  the  engine  is  reduced  to  179,  and  the 
quantity  of  steam  per  horse  power  is  increased  to  8'73, 
a  very  small  loss  in  either  case. 

A  reduction  of  two-fifths  in  the  cylinder  sizes  of  fig.  7 
would  make  a  substantial  reduction  in  the  cost  of  the 
engine,  and  only  an  insignificant  loss  in  the  economy 
practically  realised.  The  terminal  pressure  in  the  low- 
pressure  cylinder  now  drops  suddenly  to  exhaust  pressure 
at  the  end  of  the  stroke,  while  the  terminal  in  the  high- 
pressure  cylinder  drops  similarly  to  the  initial  of  the 
low-pressure,  or,  more  exactly,  to  the  received  pressure. 
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The  principles  governing  the  wise  selection  of  the 
dimensions  for  an  engine  are  well  illustrated  by  these 
diagrams.  The  smallest  non-condensing  engine  that  will 
do  certain  work  is  the  engine  making  a  card  like  fig.  2, 
but  it  is  the  most  wasteful  of  fuel,  because  it  does  not  use 
steam  expansively.  The  diagram  of  fig.  3  illustrates  a 
similarly  small  and  wasteful  condensing  engine.  The  cards 
of  fig.  6  show  the  opposite  extreme — an  engine  with  the 
minimum  load  without  making  a  loop  in  the  diagram  by 
expanding  below  the  back  pressure,  and  thus  wasting 
power.  Between  these  extremes  the  designer  must  select 
the  best  engine  for  the  work.  If  coal  is  cheap  or  floor 
space  valuable,  he  will  work  nearer  diagram  2  or  3 ;  if  fuel 
is  dear,  he  will  call  for  a  large  engine,  with  greater  expan- 
sion, as  in  fig.  6.  If  his  load  will  be  generally  steady,  but 
with  occasional  brief  overloads,  he  will  select  the  engine 
best  for  the  average  load,  but  take  care  that  it  is  not  too 
small  to  carry  the  overloads  by  cutting  off  late  and 
approaching  the  diagram  shown  in  figs.  2  or  3.  If  the 
load  is  generally  steady,  but  with  occasional  drops  to  very 
light  loads,  he  will  proportion  the  engine  to  be  small 
enough,  if  possible,  to  prevent  looping  its  diagram  under 
the  light  loads,  while  giving  good  economy  at  the  usual 
requirements.  With  simple  engines  the  best  economy  is 
with  a  cut-off  between  1/5  and  1/4;  with  compounds,  3/10 
cut-off  gives  practically  good  results.  Neither  simples  nor 
compounds  should  be  loaded  below  the  point  where  the 
diagram  commences  to  loop ;  but  this  maximum  varies 
with  different  steam  pressures.  Looping  is  practically 
impossible  with  condensing  engines,  and  their  minimum 
load  without  undue  waste  is  not  closely  defined,  but  may 
be  taken  as  that  at  which  expansion  runs  below  the 
pressure  necessary  to  turn  the  engine  over ;  say  5  lb.  above 
the  exhaust  pressure. 

All  competent  engineers  are  familiar  with  the  translation 
of  the  stories  told  by  actual  indicator  diagrams.  The 
reversal  of  this  process  by  drawing  cards  to  represent 
desired  conditions  is  simple  and  requires  no  further  know- 
ledge, and  is  of  very  great  help  in  solving  problems  of 
economy  in  connection  with  engines  to  be  purchased. — Power. 
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NEW  TYPE  OF   INDICATOR   FOR  TAKING 
CONTINUOUS  DIAGRAMS. 

Mbssrs.  DorsME-MclNME.s  Limited,  16,  London  Street,  B.O., 
have  recently  introduced  a  special  indicator  of  the  external 
pressure  spring  type,  designed  to  meet  the  requirements 
or  winding  engines,  rolling  mill  engines,  pumps,  etc.,  where 
ths  initial  pressure  per  stroke  and  load  varied  greatly, 
and  where  a  single  diagram  would  not  give  a  true  represen- 
tation of  the  average  work  done  by  the  engine  for  any 
single  operation.  The  paper  for  recording  the  continuous 
diagr  am  is  fed  by  an  ingenious  device  shown  in  fig.  2.  The 
paper  drum  contains  a  cylinder'  A  accommodating  a  roll  of 
paper'  9  ft.  long,  one  end  of  which  is  brought  to  the  outside 
between!  the  rollers  1  and  2,  carried  round  the  drum,  and 


Fig.  2. 

re-enters  same  between  the  rollers  3  and  4  to  the  spindle  B. 
On  top  of  the  spindle  B  there  is  a  pinion  wheel  geared  to 
the  wheel  on  the  underside  of  the  rack  C,  and  so  arranged 
as  to  turn  in  one  direction  only.  The  drum  reciprocates 
in  the  usual  manner',,  and  when  the  cord  is  pulled  outwards 
the  two  pinion  wheels  turn  with  it,  but  on  the  return  stroke 
they  remain  stationary,  which  has  the  effect  of  winding 
the  paper  from  the  cylinder  A  to  the  spindle  B.  The  travel 
of  the  paper  depends  on  the  relative  diameters  of  the  two 
wheels,  but  in  ordinary  cases  it  is  made  about  -J-  in. 
This  means  that,  the  second  diagram  is  placed  §  in.  in 
advance  of  the  previous  cne,  and  this  goes  on  automatically 
and  without  attention  until  the  9  ft.  roll  is  exhausted. 
Every,  diagram  taken  is  complete  in  itself,  and  carr  be 
worked  out  separately.  When  the  rack  lever  C  is  raised, 
as  shown  by  the  dotted  lines,  the  paper  no  longer  winds  or 
unwinds,  and  the  indicator  can  be  used  for  taking  ordinary 
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single  diagrams.  The  small  pointer  shown  beside  the  pencil- 
arm  point  in  Jig.  1  is  an  adjustable  pointer  for  drawing  a 
continuous  atmospheric  line.  A  dedent  gear  D  is  also  pro- 
vided for  stopping  the  reciprocating  action  of  the  drum  at 
any  instant  without  disconnecting  the  cord  lead.  In  other 
respects  the  indicator  is  of  the  well-known  "  Alelnnes- 
Dobbie"  type.    Fig.  3  is  a  reproduction  of  a  continuous 


Systems. — As  in  all  electrical  installations  for  mines  and 
collieries,  we  have  to  consider  the  system  to  be  employed  and 
the  machinery  and  appliances  necessary  to  do  the  required 
work. 

With  regard  to  systems,  we  have  briefly  the  choice  of  the 
fouowing  :  Direct  current,  alternating  current,  either  siugie  or 
polyphase.  A  combination  of  both  direct  current  and  alter- 
nating current. 

It  may  be  said  that  each  has  its  merits,  and  that  it  depends 
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diagram  taken  from  a  winding  engine  with  one  of  these 
indicators  by  the  Scottish  Boiler  Insurance  and  Engine 
Inspection  Company  Limited.  The  variation  of  steam 
pressure  can  be  clearly  seen  for  each  stroke  throughout 
the  wind.  ° 

We  understand  that  the  indicator  has  been  largely  taken 
up,  not.  only  in  this  country,  but  amongst  the  South  African 
mines. 


USE  OF 


ELECTRICAL  ENERGY 
AND  COLLIERIES.* 


IN  MINES 


By  M.  B.  Mountain,  M.I.E.E. 
W  hen  one  considers  the  many  purposes  for  which  electricity 
is  utilised,  and  in  almost  all  cases  the  economy  derived  there- 
iiom,  the  importance  of  mines  and  collieries  as  a  field  for  enter- 
prise to  the  electrical  engineer  is  without  doubt  among  the 
best,  and  it  is  safe  to  predict  that  before  long  we  shall  have 
them  worked  entirely,  as  far  as  machinery  and  appliances  are 
concerned,  by  electricity.  In  some  cases  this  is  being  done 
even  to-day.  b 

It  has  been  stated  that  in  Great  Britain  we  are  behind 
cur  foreign  triends  m  up-to-date  mining  appliances.  In  some 
respects  tins  may  be  true,  but  it  must  not  be  overlooked  that 
we  may  be  more  cautious  and  careful  in  our  methods,  and  that 
our  Board  of  Trade  and  mining  inspectors  keep  a  more  watchf  ul 
eye  upon  our  proceedings  than  in  some  other  countries  with 
the  result  that  accidents  in  this  country  are  reduced  to  a 
minimum,  and  every  possible  precaution  is  taken  to  safeguard 
both  person  and  property. 

In  considering  the  use  of  electricity  for  mines  and  collieries 
we  at  once  notice  the  almost  ideal  circumstances  in  favour  of 
its  adoption,  viz.,  the  source  of  power  representing  the  central 
station  above  ground,  or  "  on  bank,"  the  various  points  repre- 
senting  sub-stattons,  both  above  and  below  ground  at  which 
power  is  required,  and  the  necessity  for  illumination  con- 
tinuously thereto  and  beyond.  It  would  therefore  appear  that 
a  properly  designed  and  laid  out  electrical  installation  for  both 
power  and  lighting  would  exactly  meet  all  requirements. 

No  other  source  of  power  lends  itself  so  fittingly  as  electricity 
to  the  needs  of  a  mine.  The  energy  is  conveyed  through  cables 
to  any  point  either  above  or  below  ground.  The  cables  do  not 
cause  any  inconvenience,  the  running  and  fixing  of  them  is 
simple,  and  the  loss  in  conveying  the  current  representing  the 
power  is  very  much  less  than  by  either  of  the  old  method?.  It 
is  difficult  to  state  what  gain  is  realised  by  the  application  of 
electricity,  as  the  circumstances  have  so  much  to  do  with  the 
case  and  the  extent  of  the  installation  forms  an  important 
factor,  savings  varying  from  twenty  per  cent  to  eighty  per  cent 
or  even  greater,  have  been  made  in  cost  of  working,  but  actual 
or  accurate  figures  are  somewhat  difficult  to  obtain  to  properly 
represent  the  economy  in  a  general  sense.  It  is,  of  course 
known  that  the  loss  in  condensation  of  steam  when  carried 
to  a  distance  is  very  great,  but  possibly  it  is  not  always  realised 
to  what  extent  thrs  does  take  place. 

For  uncovered  pipes,  of  which  there  are  even  now  very  many 
in  mines,  it  may  be  very  safely  assumed  that  the  condensation 
is  not  much  less  than  1  lb.  of  water  per  superficial  foot  of  pipe 
exposed.  A  calculation  based  on  some  tests  made  by  Mr  W  W 
Beaumont  at  Staveley  Hill  Collieries  shows  that,  assuming  we 
evaporate  6  lb.  of  water  per  pound  of  coal,  it  is  necessary  to 
burn  233  lb.  of  coal  per  hour  in  order  to  make  up  for  the  loss 
due  to  condensation;  for  six  days  per  week,  night  and  day,  it 
will  require  slightly  over  15  tons  of  coal  per  week,  or  in  fifty 
weeks  750  tons  of  coal  (per  annum),  and  this  even  at  5s.  per 
ton  means  a  loss  of  ,£187  10s.  per  annum. 

Abstract  of  a  ruiier  read  before  the  Manchester  section  of  the  Institution  of 
Electrical  Kngineers,  on  March  28th,  ly05. 


\ery  -much  upon  circumstances  and  upon  the  work  or  the 
extent  of  the  work,  to  be  done,  which  is  really  the  best  to  adopt 
It  can,  perhaps,  he  said  that  direct  current  is  the  most  service- 
able for  small  installations,  and  where  the  current  has  not  to  be 
conveyed  to  any  very  great  distance,  and  that  alternating 
current,  preferably  three  phase,  should  be  used  where  the  instal- 
lation is  on  a  large  scale  and  it  is  required  to  convey  the  current 
to  a  considerable  distance.  It  seems  to  be  more  generally  con- 
sidered that  direct  current  is  more  easily  handled  and  that  it  is 
applicable  to  all  driving  purposes;  it  has  the  disadvantage  that 
there  is  sometimes  sparking  at  the  brushes,  which  in  "  fiery  " 
mines  becomes  dangerous  if  not  provided  for,  but  direct  current 
motors  can  be  made  practically  gas  tight,  and  therefore  safe 
except  under  very  exceptional  circumstances.  As  motors  can 
oe  and  are  constructed  with  cases  entirely  enclosed,  and  work 
satisfactorily,  assuming,  of  course,  they  are  properly  rated  so 
as  not  to  become  too  hot  in  working,  there  seems  to  be  no  reason 
lor  considering  direct  current  as  dangerous.  It  is  not  cus- 
l?Tra^7  J°  coustruot  direct-current  machinery  for  a  higher 
E.M  F  than  500  to  600  volts,  so  that  to  a  certain  extent  this 
imits  the  use  of  direct  current  for  long  distances  owing  to  the 
losses  in  conducting  cables. 

A  three-phase  system  has  many  advantages.  It  permits  of 
generating  and  conveying  current  to  a  long  distance  at  a 
high  voltage  by  which  means  the  cost  of  conductors  is  very 
materially  reduced.  It  also  lends  itself  to  various  applications. 
By  the  use  of  transformers  the  voltage  can  be  reduced  to  any 
required  limit,  or  by  the  use  of  rotary  converters  it  can  be 
converted  into  direct  current  for  any  special  requirements, 
three-phase  motors  can  be  used  with  every  satisfaction  upon 
all  work  where  the  load  is  constant,  and  the  speed  constant, 
as  in  the  case  oi  certain  classes  of  pumping,  etc.,  but  for  variable 
speed  the  conditions  arc  rather  difficult.  Direct-current  motors 
are  easily  started  and  regulated,  and  are  particularly  suitable 
for  intermittent  loads,  such  as  winding,  hauling,  and  coal 
cutting  as  also  for  traction  purposes  and  for  lighting,  which  is 
a  consideration  A  three-phase  system  cannot  easily  be  used  for 
power  combined  with  lighting,  as  the  frequency  most  applicable 
for  power  is  not  suitable  for  lighting:  for  traction  also  three 
phase  presents  difficulties.  Taking  all  these  points  into  con- 
sideration, a  combination  of  direct  and  alternating  current 
systems  would  seem  to  be  the  most  advantageous.  Generators 
of  this  combination  are  manufactured,  which  could  be  used  ■ 
or,  for  large  installations,  the  main  plant  could  be  three  phase 
witii  transformers  and  rotary  converters  or  motor  generators 
to  transform  and  convert  as  required  for  such  purposes  as 
demand  direct  current  or  a  low  voltage  to  conform  to  the  new 
mining  rules. 

By  the  New  Rules  (Parliamentary  Committee)  the  use  of  a 
high  voltage  or  pressure  supply  is  permissible  within  certain 
limits— i.e.,  to  the  extent  of  the  in-bye  ends  of  the  main  air  ways 
which  allows  very  considerable  margin  for  high-pressure  trans- 
mission installations.  These  conditions  are  also  favourable  to 
power  supply  schemes  where  they  are  established  in  mining 
localities. 

High-pressure  installations  are  now  in  use  in  this  country. 

Machinery  and  Appliances  The  machinery  and 

appliances  of  an  electrical  nature  may  be  summarised  as  follows: 
Generating  plant,  switchboards,  cables,  motors,  starting  and 
regulating  devices,  safety  devices. 

Several  of  the  more  important  firms  of  cable  maufacturers 
have  for  some  years  past  given  special  attention  to  mining  work, 
with  the  result  that  the  class  of  cables  now  being  made  for  use 
in  mines  are  very  greatly  superior  to  what  they  were  a  few  years 
ago.  Some  firms  are  making  cables  with  a  special  class  of 
insulation,  to  meet  varying  requirements,  and  to  meet  con- 
ditions which  differ  somewhat  according  to  the  character  of  the 
mine  or  locality,  but  possibly  the  most  care  is  needed  in  con- 
sidering the  mechanical  protection  of  the  cables  employed. 
Armouring  composed  of  either  steel  tape  or  galvanised  steel 
wire  spirally  wound  upon  the  outside  "of  the  insulation  has 
been  found  more  satisfactory  than  lead-covered  cable,  and  the 
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galvanised  wire  seems  to  be  preferred  to  the  steel  tape,  as 
it  allows  of  more  flexibility,  and  for  shaft  cables  takes  the 
weight  of  the  cable  in  a  better  manner.  Concentric  cables 
have  been  much  used  in  mines,  but  for  continuous  current  work 
two  single  cables  are  better.  Cables  with  three  separate  cores 
arc  advocated  for  three-phase  transmission.  It  is  important 
that  the  cables  in  all  cases  should  have  a  thoroughly  sub- 
stantial insulation,  suitable  for  the  working  conditions,  and  the 
sectional  area  of  the  cables  should  be  well  above  the  maximum 
requirements.  The  method  of  fixing  is  also  most  important,  as 
straining  has  a  most  serious  effect.  If  it  is  possible  to  com- 
pletely enclose  the  cables  it  should  be  done;  perhaps  the  best 
method  for  rixiug  shaft  cables  is  a  continuous  grooved  casing 
with  cover  from  top  to  bottom,  in  which  the  cables  are  tight 
littiug.  This  being  securely  fixed  to  supports  in  the  shaft,  the 
cable  by  this  means  is  uniformly  suspended. 

It  is  desirable,  as  far  as  is  permitted  by  the  new  rules,  to 
earth  the  cables,  or  the  armouring  of  them. 

Another  important  item  connected  with  the  distribution 
question  is  that  of  the  branch  switches,  and  safety  devices,  it  is 
most  desirable  to  have  the  various  conductors  arranged  so  that 
the  current  can  be  controlled  at  various  points,  and  cut-outs  or 
fuses  placed  in  accessible  places;  to  guard  against  accidents 
these  should  all  be  enclosed  in  metal  cases,  whether  for  con- 
tinuous or  alternating  current. 

For  the  electric  lighting  installation  in  a  mine  it  is  sug- 
gested that  as  much  care  should  be  used  in  selection  of  acces- 
sories and  fittings  as  is  the  case  when  arranging  an  installation 
for  a  building  or  works;  the  use  of  tubular  conduits  for  cables 
and  damp  proof  fixings  and  fittings  is  most  desirable,  and  is 
being  carried  out  at  present  in  all  well-arranged  systems. 

Motors. — Types  of  motors  have  already  been  referred  to, 
but,  generally  speaking,  motors  either  partially  or  totally 
enclosed  are  now  being  used,  especially  for  continuous-current 
systems;  the  advance  in  alternating  three-phase  work  has 
brought  the  induction  motor  into  favour,  but  in  either  case 
experience  has  shown  the  great  desirability  in  all  instances  of 
having  motors  amply  large  for  the  work  to  be  done.  There  is 
possibly  no  place  in  which  machinery  is  so  subject  to  undue 
strain  or  overloading  as  in  a  mine,  and  conditions  are  met  with 
requiring  motors  and  other  apparatus  to  be  fixed,  and  put  to 
work  in  a  manner  which,  whilst  unavoidable,  at  the  same  time 
would  not  be  accepted  or  tolerated  in  any  ordinary  works  or 
bvilding.  This  applies  more  particularly  to  some  of  the  older 
collieries,  and  is  due  to  force  of  circumstances,  and  in  no  way 
to  neglect  of  the  owners. 

In  turning  attention  to  the  uses  to  which  electrical  energy  can 
be  applied  in  mines  and  collieries,  perhaps  the  most  important 
application  for  which  electricity  should  be  employed,  or  in  which 
there  is  the  greatest  use  for  large  power  machines,  is  that  of 
main  winding. 

Preussen  II.  Colliery— -The  generating  station  contains  three 
three-phase  generators,  each  of  550  kilowatt  capacity,  E.M.F., 
2,100  volts;  speed,  94  revolutions  per  minute;  by  the  Allgemeine 
Company  compound  steam  engines,  by  the  Sachsiche  Maschinen 
labrik  Chemnitz. 

The  electrical  winding  engine  has  now  been  satisfactorily  at 
work  for  more  than  eighteen  months  at  Pit  No.  2,  of  the 
Harpener  Mining  Company,  at  Dortmund.  It  is  designed  for 
winding  100  tons  of  coal  per  hour  from  a  depth  of  765  yards. 
The  winding  engine  is  built  on  the  Kcepc  wheel  system,  the 
winding  drum  of  which  consists  of  a  single  groove  pulley,  round 
which  the  rope  passes  once,  the  two  ends  being  attached 
respectively  to  the  two  cages.  The  great  advantage  of  this 
system  of  winding  is  the  very  small  inertia  which  has  to  be 
overcome  in  accelerating,  thereby  reducing  the  peaks  of  the 
load  during  that  period. 

The  Koepe  wneel  has  a  diameter  of  19  ft.  18  in.,  and  the 
wire  rope  1'77  in.  The  speed  of  winding  is  52  ft.  6  in.  per  second. 
The  various  details  of  the  weights  are  given  below:  — 

Useful  load — four  trucks,  1,210  lbs.  in  each...  2"16  tons. 

Haulage  cage  and  gear   3'74  „ 

Four  trucks,  weighing  each  772  lb   1'37  „ 

Rope,  about  2'395  ft.  at  4'5  lb.  per  foot   4'81  ,, 
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The  Koepe  wheel  is  driven  by  an  electric  motor,  and  is 
mounted  together  with  the  rotor  of  the  motor  on  one  shaft, 
supported  by  two  bearings. 

A  current  of  2,000  volts  pressure  is  supplied  to  the  stator 
of  the  motor  through  suitably  insulated  cables.  The  motor 
and  the  wheels  run  at  a  speed  of  51  revolutions  per  minute. 

The  controller  gear  is  of  the  most  adequate  description,  and 
in  designing  the  mechanical  and  electrical  safety  devices,  every 
precaution  is  taken  to  guard  against  all  possible  causes  of 
accidents  or  breakdown. 

ine  controller  itself  is  operated  by  a  single  lever,  which 
is  moved  forward  or  backward  to  correspond  with  the  exact 
direction  of  the  winding  drum,  the  distance  to  which  it  is  moved 
in  either  direction  controlling  the  speed  at  which  the  drum 


works.    The  controller  proper  is  of  a  patent  liquid-resistance 
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The  wheel  is  provided  with  two  heavy  slipper  brakes  on 
each  side,  which  are  normally  operated  by  compressed  air  in 
a  piston.  They  are  also  arranged  to  be  brought  into  operation 
if,  firstly,  over-winding  takes  place;  secondly,  if  the  current 
fails  from  any  cause;  and,  thirdly,  if  the  winding  speed  exceeds 
a  certain  limit. 

They  can  also  be  brought  into  operation  by  an  emergency 
release  actuated  by  a  pedal  near  the  attendant's  stand. 

The  central  station,  in  which  the  whole  of  the  energy  for 
the  Preussen  Mine  is  generated,  is  not  far  from  the  winding 
engine,  and  contains  three  steam-driven  generators  of  800  H.P. 
each,  with  the  very  economical  steam  consumption  of  12  5  lb. 
per  indicated  horse  power  hour. 

The  tests  made  to  ascertain  the  actual  amount  of  energy 
required  for  the  winding  engine  gave  very  satisfactory  results. 
As  the  whole  of  the  mine  is  not  yet  developed,  and  a  part  of 
the  load  will  only  come  on  to  this  generating  plant  in  about 
a  year's  time,  artificial  resistances  have  been  added  to  the 
existing  ones.  By  tests  on  a  large  scale  it  has  been  found  that 
the  amount  of  steam  per  pit  horse  power  in  lifted  coal  is 
33  lb.,  a  figure  which  is  a  strong  advocate  for  this  system. 

Grand  Hornu  Colliery,  Belgium. — The  power  house  contains 
two  direct  connnected,  steam-driven  three-phase  generators  res- 
pectively of  2,000  K.V.A.  and  4,000  K.V.A.  at  1,000  V.,  and  with 
a  frequency  of  23'5  periods  per  second.  For  the  winding  motor 
a  special  liquid  starting  resistance  is  used.  The  motor  is  direct 
connected,  as  in  the  "  Preussen  II."  plant,  but  in  the  present 
case  to  a  pair  of  drums  for  each  shaft.  Flat  tapered  winding 
ropes  are  employed. 

The  controlling  arrangements  are  in  general  as  for  "  Preussen 


II."  Pit. 

Details  of  the  winding  are  as  follow:  — 

FOR  EACH  OF  THE  SHAFTS  VII.  AND  XII. 

Coal  lifted  per  journey    2  tons  12  cut. 

Total  lift  per  journey  (including  rope)   14    ,,     6  „ 

Coal  lifted  per  hour    65  ,, 

Depth    3,300  feet. 

Maximum  speed  (reducible  to  20  in.  per  sec.)...       45  feet  per  sec. 
The  winding  cycle  (for  coal)  is  as  follows  : — 

Starting   15  sees. 

Normal  full  speed   78  „ 

Slowing    12  „ 

Changing    39  ,, 

144  sees. 

R.P.M.  of  winding  drums   42 

Horse-power  up  to  935  H.P.  at  start,  475-530  H.P.  during  running. 
Shaft  IX. 

Coal  lifted  per  journey   2  tons.' 

Coal  lifted  per  hour  56  ,, 

Depth   l,S64feet. 

Maximum  speed    41^  feet  per  sec. 

R.P.M.  of  winding  drums   43 


Other  services  in  these  mines,  such  as  pumping,  ventilating, 
coal  screening,  etc.,  are  also  worked  electrically,  and  absorb 
about  1,000  H.P. 

Zollcrn  II.  Colliery. — The  generating  plant  consists  of  three 
triple-expansion  horizontal  engines,  four  (cylinders,  coupled 
tandem,  each  engine  having  mounted  on  its  crank  shaft  a  con- 
tinuous current  sixteen-pole  generator,  producing  1,100  k.w.  at 
525  volts  and  2,100  amperes  when  running  at  90  revolutions  per 
minute.  These  generators  supply  current  to  the  whole  of 
the  machinery  at  the  colliery.  The  electrical  winding  engine 
consists  of  a  drum  of  the  Koepe  type,  16  69  ft.  diameter,  wire 
rope  197  in.  diameter.  It  has  two  electric"  motors,  one  on  each 
side  of  drum,  each  of  705  normal  horse  power,  500  volts  running 
at  51  to  64  revolutions  per  minute.  At  present  the  engine  is 
winding  from  a  depth  of  984  ft.,  but  it  is  intended  to  eventually 
work  to  a  depth  of  3,600  ft.  The  engine  raises  about  forty  loads 
per  hour,  each  load  comprising  approximately — 


Coal,  six  tubs    5'0  tons. 

Haulage  oage    4'0  „ 

Six  tubs   2-4  „ 

Wire  rope   3'6  ,, 


15-0 

At  an  average  of  forty  winds  per  hour  and  sixteen  hours 
winding,  the  output  of  coal  raised  is  about  3,200  tons  per  day. 

The  brakes  upon  the  drum  are  worked  by  compressed  air. 
The  winding  engine  receives  i,ts  energy  through  a  motor 
generator  built  on  the  Ilgner  principle,  by  which  the  energy 
stored  in  a  revolving  flywheel  provides  the  starting  effort  to 
accelerate  the  cage  winding  engine.  It  consists  of  a  continuous- 
current  motor  and  generator  coupled  together  through  a  heavy 
flywheel.  A  simple  but  very  efficient  controlling  gear  is  pro- 
vided, together  with  all  necessary  safety  devices. 
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In  the  last-named  winding  plant  it  will  be  noticed  the 
Ilgner  system  is  adopted.  This  overcomes  the  difficulties  which 
iiave  been  experienced  in  not  having  an  arrangement  whereby 
additional  energy  can  be  obtained  in  starting  the  motor  against 
a  considerable  load  above  its  normal. 

(To  he  continued.) 


POWER   GAS    PLANTS,  AND   SOME  OF 
THEIR  USES.* 

During  the  last  few  years  great  strides  have  been  made  in 
bhe  use  of  gas  engines  for  all  classes  of  work,  and  it  is  owing 
t>this  demand  that  power  gas  plant  for  supplying  the  engines 
with  gas  have  been  brought  into  extensive  use. 

There  are  great  numbers  of  processes  in  existence  for  making 
power  gas,  which  can  be  divided  under  the  three  main  heads, 
viz. :  — 

(1)  Heating  in  a  retort  and  collection  of  the  products  of 
distillation  coke,  and  coal  tar  being  recovered  as  by-products 
This  method  is  largely  used  for  making  lighting  gas"  as  in  use 
for  illuminating  proposes,  and  in  a  slightly  different  manner  in 
coke  ovens. 

(2)  By  blowing  steam  into  incandescent  fuel  with  decom- 
position of  same;  the  incandescence  being  produced  by  com- 
bustion of  the  fuel  with  an  air  blast,  the  blowing  and  steaming 
periods  being  intermittent,  and  the  gas  produced  being  known  as 
"  water  gas.'"  There  are  different  modifications  of  this  system, 
but  the  system  of  alternate  blowing  and  steaming  is  invariably 
used. 

(3)  Producer  Ga-i. — This  consists  of  continual  combustion 
of  air  with  decomposition  of  a  little  steam  in  a  deep  bed  of  hot 
fuel,  the  proportions  of  air  and  steam  being  such  that  the  fire  is 
kept  at  a  fairly  constant  temperature  continually. 

Of  these  three  systems  the  one  most  extensively  in  use  for 
industrial  purposes  is  the  third,  owing  to  its  simplicity. 


Fig.  L 


The  first  system  is  primarily  designed  tor  lighting  purposes, 
although  in  extensive  use  in  gas  engines,  but  the  demand  for 
such  gas  is  likely  to  be  reduced  much  in  the  future  unless  coal 
gas  is  sold  at  less  than  9d.  per  1,000  cubic  feet,  which  under 
present  conditions  is  impossible. 

The  second  system,  that  of  water  gas,  although  produced 
more  cheaply  than  lighting  gas,  is  not  so  efficient  as  producer 
gas,  there  being  unavoidable  heat  losses  which  put  it  out  of 
count  as  an  economical  power  gas.  Water  gas  is  also  very 
highly  inflammable  and  is  on  this  account  bad  for  gas  engine 
piactice,  as  low  compressions  are  necessary  when  it  is  in  use. 
and  the  work  obtained  from  a  unit  quantity  is  less  than  that 
from  a  less  inflammable  gas  of  the  same  heat  value. 

In  my  opinion  the  best  possible  practical  solution  of  the 
question  of  which  is  the  best  gas  for  gas  engines  is  to  use 
picdueer  gas  in  some  form  or  other,  as  a  high  heat  efficiency 
is  so  easily  obtainable. 

Now,  practically  all  carbonaceous  fuels  which  exist  can  be 
used  in  power  gas  plants,  and  amongst  there  are  anthracite, 
coke,  lignites,  charcoal,  and  common  bituminous  coal. 

The  latter  has  been  in  use  for  a  great  number  of  years  in 
England  for  heating  purposes  generally.  The  quality  of  the 
gas  produced  from  each  gas  producer  is  usually  not  very  uniform, 
and  to  obviate  this  difficulty  they  are  arranged  in  batteries,  in 
parallel  to  o  common  flue  leading  to  the  furnaces.  By  such  an 
arrangement  the  average  quality  of  the  whole  of  the  gas  pro- 
duced is  fairly  uniform,  although  not  always  good  enough  for 
gas  engine  work.  For  gas  engine  work  it  is  absolutely  necessary 
that  the  gas  produced  is  uniform  in  quality  and  free  from  tar 
or  other  impurities. 


*  Paper  read  before  the  Manchester  Association  of  Engineers,  by  Mr.  T.  Righy, 
on  March  25th.  1905. 


To  Mr.  Dowson  belongs  the  credit  of  having  made  the  first 
successful  power  gas  plant,  and  this  was  primarily  designed  to 
work  with  anthracite  fuel.  Anthracite  fuel  is  a  non-caking 
fuel,  and  also  possesses  the  advantage  of  giving  off  little  or  no 
condensable  hydrocarbons  or  tar,  and  it  is  an  ideal  fuel  for  gas 
producers,  having  been  largely  used  in  the  Dowson  plants.  He 
has  also  vsed  gas  coke  when  this  has  been  found  free  from  tar, 
and  a  number  of  such  plants  are  now  working,  others  having 
been  discontinued  owing  to  the  tar  difficulty. 

A  great  number  of  these  plants  are  working  in  different  parts 
of  the  world,  although  they  never  found  very  great  favour  in 
certain  parts  of  England,  owing  to  the  fact  that  anthracite  fuel 
is  needed  for  their  use,  and  this  fual  is  very  expensive  (unless 
obtained  close  to  the  mines)  as  compared  with  the  plentiful 
supply  of  common  bituminous  coals  usually  available.  These 
plants  are  to  be  found  mostly  in  those  parts  of  England  where 
all  coal  is  subject  to  a  heavy  freight  or  railway  rate,  and  where 
anthracite  is  little,  if  anything,  dearer  than  common  coal.  The 
Dowson  plants  are  simple  in  construction,  but  have  a  gas  holder 
and  a  separate  steam  boiler,  coke  being  generally  used  in  the 
latter  to  raise  steam  necessary  for  the  producer  and  the  gasifi- 
cation of  the  fuel.  The  hot  gases  leaving  the  producer  are 
cooled  by  atmospheric  cooling  pipes  and  water  scrubbers  before 
entering  the  gas  holder,  from  whence  the  gas  is  distributed  to 
the  various  sources  of  consumption. 


Fio  4 

The  sensible  heat  of  the  gas  leaving  the  producer  is  mostly 
lost,*  and  it  naturally  occurred  to  various  engineers  to  utilise  this 
sensible  heat  by  some  system  of  regeneration.  Various  devices 
have  been  used  for  this  purpose,  but  the  most  successful  has 
been  that  which  converled  the  heat  into  the  necessary  steam  for 
the  gasification  of  the  fuel,  this  system  being  also  the  most 
economical,  as  all  the  sensible  heat  available  is  required  for 
such  steam  raising  purposes. 

Over  three  years  ago  my  firm  experimented  in  this  direction 
simultaneously  with  some  of  the  gas  engine  makers  on  the 
Continent,  and  put  on  the  market  an  anthracite  pressure  plant, 
known  as  the  type  "A" 'plant. 

In  the  type  "  A  "  plant,  a  diagram  of  which  is  shown  in  fig.  1. 
the  air  necessary  for  producing  the  gas  is  supplied  by  a 
blower  fan  driven  from  one  of  the  gas  engines  supplied  with  the 
gas.  The  air  entering  a  concentric  tubular  arrangement  known 
as  the  saturator,  shown  at  B,  passes  over  the  surface  of  water 
contained  therein,  the  air  becoming  saturated  with  steam  given 
off  from  this  water  and  entering  the  gas  producer  A  in  this 
condition  through  a  superheating  jacket  and  by  way  of  a  pipe 
connection  into  the  firegrate.  The  gas  produced  passing  through 
the  saturator  is  cooled,  the  heat  being  given  up  to  the  water 
-  therein.  After  leaving  the  saturator  the  gas  is  washed  and 
scrubbed  in  coke  and  sawdust  scrubbers,  D  and  E,  and  passes 
away  to  be  consumed  at  a  pressure.  A  ?as  holder  as  used  by 
Mr.  Dowson  and  others  is  dispersed  with,  such  being  found 
unnecessary. 

Fig.  2  shows  a  section  of  the  procifucer  for  this  type 
of  plant,  from  which  it  will  be  seen  "that  the  firegrate  G  is 
mounted  on  a  rotary  table  K.  which  enables  the  clinker  and 
ashes  to  be  removed  whilst  at  work  without  interfering  with 
ccutinuity  of  working,  the  same  dropping  into  a  water  lute  and 
being  removed  through  the  lute  n  at  will. 

In  the  Dowson  plants  it  has  hitherto  been  necessary  to 
stop  for  cleaning  and  clinkeriug,  and  where  continuous  running 
is  required  two  generators  have  to  be  provided,  one  being 
used  for  cleaning  purposes  whilst  the  other  is  at  work. 

This  is  no  longer  necessary,  and  in  this  "  A  "  type  pressure  plant 
continuous  running  may  be  had  without  any  stand-by.  Several 
t  See  Pi  oc.Inst.  Ciril  Engineers,  vol.  cxii.,  Part  ii.,  for  description. 
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such  installations  are  successfully  at  work  for  various  kinds  of 
driving,  with  absolutely  continuous  running,  and  a  great  number 
of  "  A  "  type  pressure  plants  are  working  not  only  for  power 
purposes,  but  for  beating  of  various  kinds  all  over  the  world, 
either  with  authracite  or  coke  as  fuel. 

Tue  largest  single  producer  at  work  with  this  type  of  plant 
is  330  B.H.P.,  but  there  is  no  reason  why  they  should  not  be 
made  larger,  and  an  efficiency  has  been  obtained  with  such  pres- 
sure plants  of  88  per  cent  of  the  total  heat  of  fuel  converted  into 
gas  as  compared  with  some  exceptional  results  previously 
obtained  by  the  Dowson  system  ,of  from  75  to  80  per  cent. 

The  suction  type  of  plant  is  somewhat  different  to  the  "  A  " 
type  pressure  plant,  the  principle  being  now  well  known,  viz. : 
that  the  gas  taken  into  the  cylinder  during  the  suction  stroke  of 


Fw.  3. 


an  Otto  gas  engine  is  drawn  direct  through  the  scrubbers  from 
the  actual  producer,  the  fire  being  blown  to  a  state  of  incandes- 
cence in  the  first  place  by  means  of  a  geared  hand  fan. 

The  standard  plant  made  by  the  author's  firm  is  shown  in 
section  and  outside  elevation  in  fig.  3. 

Coal  is  fed  into  the  producer  by  way  of  the  feeder  and  storage 
hopper,  from  whence  it  descends  to  the  working  level  of  the  fire. 
Gas  being  produced  leaves  the  producer  as  indicated  by  the 
airows,  by  passing  through  the  concentric  baffles  under  the 
steam  raiser,  which  absorbs  the  sensible  heat  of  the  gases,  and 
at  the  same  time  raises  the  steam  necessary  for  the  gasification 
of  the  fuel  from  the  water  contained  in  the  vessel.  The  air 
is  admitted  through  what  are  known  as  primary  and  secondary 
air  supplies,  the  arrangements  being  such  that  air,  and  air  only, 
is  admitted  direct  to  the  closed  space  under  the  firegrate  by 
way  of  the  hand-starting  tan  The  secondary  air  admitted 
above  the  steam  raiser  by  means  of  the  cock-marked  air  regulator 
passes  in  the  first  place  over  the  surface  of  the  water  contained 
therein,  and  saturated  with  water  vapour  passes  by  way  of 
vertical  pipes  marked  "  Steam  pipe"  in  section,  through  super- 
heaters to  the  closed  chamber  under  the  firegrate,  where  it  is 
mixed  with  the  primary  air  before  entering  the  fire. 

It  has  been  found  in  practice  with  gas  producers  using  the 
regenerative  system  difficult  to  regulate  the  steam  produced, 
this,  when  not  under  control,  reducing  the  heat  of  the  fire  and 
causing  various  resultant  troubles,  and  the  writer  has  found  it 
advantageous  to  have  a  less  proportion  of  steam  to  air  at  low 
loads  than  at  full  load,  as  a  fairly  constant  quality  of  gas  is  so 
obtained. 

This  arrangement  is  obtained  in  the  plant  described  by  setting 
once  and  for  all  the  primary  air  supply  and  the  secondary 
air  cooks  in  proper  relation  each  to  each,  the  idea  being  that  the 
primary  air  passes  through  its  constructed  orifice  always  at 
approximately  the  same  rate,  whilst  the  quantity  of  secondary 
air  saturated  with  water  vapour  varies  according  to  the  demand 
for  gas,  being  at  a  maximum  at  full  load,  and  varying1  with 
the  load  to  a  minimum  at  light  load  with  the  result  that 
the  proportions  are  altered  automaticallv.  This  device,  though 
very  simple,  is  effective,  and  these  suction  plants  will  take  up 
even  extreme  variations  of  load  without  trouble. 

The  firegrate  is  arranged  in  a  special  manner  with  a  view  to 
localising  clinker  and  some  other  troubles  in  such  a  manner  that 
they  can  be  easily  removed  without  interfering- with  the  work  of 
gasification,  and  this  design  forms  part  of  a  patent  for  these 
suction  plants.  It  is  greatly  due  to  the  effectiveness  of  this  and 
the  steam  regulating  device  above  mentioned  that  the  regularity 
of  the  gas  produced  is  so  marked  in  all  the  trials  given  in  the 
appendices, 


Suction  plants  have  been  made  on  this  system  as  large  as  330 
B.H.P.,  and  within  the  last  few  weeks  designs  have  been  made 
of  so  large  a  power  as  600  B.H.P.  in  a  single  unit,  which  will  be 
built.  It  will  be  seen-  from  the  recorded  trials  given  in  the 
appendices  that  they  are  very  economical  and  the  economy  is 
slightly  increased  the  larger  they  become.  Some  hundreds  of 
Mtcni  are  now  in  work,  and  they  seem  to  find  great  favour  with 
tiie  public  where  anthracite  or  ooke  is  cheap.  Since  the  first 
plants  were  built  several  detailed  improvements  have  been 
effected,  and  it  is  now  possible  to  clean  the  fire  whilst  at  work 
without  causing  any  variation  in  the  speed  of  the  engine,  even 
though  this  is  under  full  load  during  s,uch  cleaning  operations. 

(To  he  continued.) 
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At  a  meeting  of  the  Society  of  Engineers  held  at  the  Royal 
United  Service  Institution,  Whitehall,  on  Monday  evening. 
April  3rd,  1905,  Mr.  N.  J.  West,  president,  in  the  chair,  a  paper 
was  read  on  "  Statistics  of  British  and  American  Rolling 
Stock,"  by  Mr.  W.  Pollard  Digby,  A.M.I.Mech.E.,  of  which  the 
following  is  an  abstract: — ■ 

After  pointing  out  some  of  the  factors  which  limited  com- 
parisons of  the  working  of  British  and  American  railways,  such 
as  the  absence  of  passenger  mileage  and  ton  mileage  statistics 
for  the  United  Kingdom,  the  author  proceeded  to  make  certain 
comparisons  between  the  number  of  locomotives  in  the  two 
countries,  between  the  years  1894  and  1902,  when  there  were 
22,130  locomotives  in  the  United  Kingdom,  as  against  41,225 
in  the  United  States.  Reckoned  in  proportion  to  actual  mile- 
age, the  positions  of  the  respective  countries  is  reversed,  there 
being  one  locomotive  per  mile  of  line  opened  in  the  United 
Kingdom  against  one  to  every  four  miles  in  the  United  States. 

The  author  showed  that  the  British  returns  of  locomitives  do 
not  differentiate  between  the  various  classes  of  engines.  The 
returns  issued  by  the  Interstate  Commerce  Commission  divide 
these  into  three  main  classes  of  passenger,  which,  in  1902, 
numbered  10,318;  freight  numbering  23,594,  and  shunting 
numbering  6,683.  The  American  returns,  in  another  table  for 
1902  only,  further  classify  locomotives  as  single  expansion,  four- 
cylinder  compound,  and  two-cylinder  compound.  The  great 
bulk  belongs  to  the  first  category,  35,228  being  so  returned, 
as  against  1,175  four-cylinder  and  1,113  two-cylinder  compounds. 

Another  interesting  American  return  presented  by  the  author 
classifies  locomotives  according  to  the  number  of  wheels.  The 
four-cylinder  compounds  are  chiefly  six  and  eight  coupled 
engines  with  single  leading  wheels.  The  heaviest  and  most 
powerful  locomotives  enumerated  in  this  census  of  American 
locomotives  are  ten  110-ton  engines  which  have  five  driving 
wheels  aside  coupled,  and  single  leading  wheels.  Dealing  with 
the  work  done  by  these  engines,  it  was  pointed  out  that  in 
America  in  nine,  years  the  passenger  mileage  had  increased  by 
32  per  cent  and  the  ton  mileage  by  63  per  cent.  The  lack  of 
a  collection  of  such  returns  by  the  Board  of  Trade  rendered 
comparison  between  the  two  countries  impossible.  With  regard 
to  the  vehicles  in  use  in  the  United  Kingdom,  the  author  showed 
that  passenger  coaches  had  increased  by  21'7  per  cent  in  ten 
years,  while  the  passengers  carried  had  increased  by  311.  The 
number  of  the  vehicles,  he  said,  was  not,  in  England,  a  measure 
of  their  seating  capacity,  as  it  was  more  than  probable  that 
large  numbers  of  four  and  six  wheeled  coaches  had  been 
replaced  by  larger  coaches  carried  on  two  four-wheeled  bogies 
which  possessed  a  greater  seating  capacity.  Goods  wagons  of 
all  sorts  had  increased  by  20'9  per  cent,  while  the  receipts  from 
their  operation  had  increased  by  27  per  cent.  This  is  probably 
attributable  to  a  better  loading  of  wagons  rather  than  to 
modifications  in  the  rolling  stock.  The  United  Kingdom  has 
now  36  vehicles  (excluding  locomotives)  per  mil©  of  line.  In 
the  United  States  this  rolling  stock  amounts  to  8'20  vehicles 
per  mile  of  track. 

Comparing  the  equipment  with  the  numbers  of  passengers 
and  weight  of  goods  carried,  the  author  observed  that  there  were 
in  the  States  57  passenger  cars  per  1,000,000  passengers,  and 
1.288  freight  cars  per  1,000,000  tons  of  freight  carried.  In 
Great  Britain  there  were  respectively  42  passenger  carriages 
«nd  1,619  goods  wagons  apportionable  to  the  same  duties.  The 
lack  of  British  passenger  mileage  and  of  mileage  statistics 
renders  this  comparison  not  wholly  satisfactory,  and  no  exact 
narallel  offers  itself  for  contrast  with  American  figures  under 
this  head,  which  shows  that  the  number  of  passengers  carried 
one  mile  per  mile  of  line  stood  in  1902  at  99,314,  as  against 
81 ,333  in  1894.  Similarly  the  tons  carried  one  mile  per  mile 
of  line  have  increased  from  457,252  in  1894  to  793,351  in  1902. 

After  pleading  for  a  collection  of  such  figures  and  for  an 
expanding  of  the  railway  returns  at  present  issued  under  the 
supervision  of  the  Board  of  Trade,  the  author  showed  a  number 
of  interesting  lantern  views  of  typical  locomotives  and  recent 
rolling  stock  in  each  country. 
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LAUNCHES  AND  TRIAL  TRIPS. 


Lady  Eileen. — On  March  31st  the  twin-screw  passenger 
steamer  Lady  Eileen,  built  by  Messrs.  Russell  and  Company, 
Port  Glasgow,  for  Canadian  passenger  service,  ran  her  speed 
trials  on  tlie  Gareloch.  The  vessel  is  168  ft.  by  31  ft.  beam,  and 
is  fitted  up  as  a  first-rate  passenger  vessel,  with  dining  and 
smoking  saloons,  also  sleeping  accommodation.  She  has  steam 
steering  gear,  winch,  and  capstans,  and  is  fitted  with  electric- 
light,  also  a  powerful  searchlight  and  a  quick  freight  elevator, 
electric  bells,  and  steam  heating.  The  vessel  was  fully  loaded, 
and  attained  a  mean  speed  of  12f.  knots,  being  half  a  knot  in 
excess  of  the  guaranteed  speed.  The  machinery  department 
was  supplied  by  McKie  and  Baxter,  Copland  Works,  Govan. 
The  vessel  is  owned  by  the  Inter-Provincial  Navigation  Com- 
pany of  Canada  Limited,  and  is  for  trading  between  Campbelton 
and  Gaspe,  in  Chaleur  Bay. 

Turkistan. — On  March  31st  Messrs.  Wm.  Gray  and  Com- 
pany Limited  sent  to  sea  tiie  fine  steel  screw  steamer  Turkistau, 
which  they  have  just  completed  for  Messrs.  Frank  C.  Strick 
and  Company  Limited,  of  Swansea  and  London.  The 
Turkistan  is  a  handsomely-modelled  vessel  of  the  three-deck 
tvpe,  with  poop,  long  bridge,  and  foieca;tle,  having  very  tasteful 
cabin  accommodation  in  houses  on  the  bridge  deck  for 
passengers,  captain,  and  officers,  and  is  fitted  throughout  with 
electric  lighting.  She  has  been  built  to  Lloyd's  highest  class, 
and  is  of  the  following  dimensions:  Length  over  all,  384ft. 
6  in.;  breadth,  50  ft.;  and  depth,  30  ft.  The  machinery  has 
been  constructed  and  fitted  by  the  Central  Marine  Engine 
Works  of  the  builders,  and  is  of  the  triple-expansion  type, 
having  cylinders  28  in.,  46  in.,  and  77  in.  diameter.  Steam  is 
generated  in  two  large  multitubular  boilers  worked  under 
Howden's  system  of  forced  draught  at  a  pressure  of  1801b. 
per  square  inch. 

Monsaldale. — On  April  4th  Messrs.  Richardson,  Duck,  and 
Company  launched  from  their  yard  a  steel  screw  steamer  of 
the  following  dimensions:  Length  overall,  341ft.  6  in. ;  breadth 
extreme,  47ft.  6 in.;  depth  moulded,  22ft.  6 in.;  gross  tonnage, 
about  2,780  tons.  This  vessel,  which  has  been  built  to  the 
order  of  B.  C.  Lucas,  Esq.,  of  Bristol,  for  the  Dale  Steam-hip 
Company  Limited,  will  class  100  Al  in  Lloyd's  register,  and 
has  been  built  under  special  survey.  She  is  of  the  single-deck 
type,  and  has  poop  for  cargo,  long  bridge  extending  from  before 
foremast  to  abaft  mainmast,  and  topgallant  forecastle.  The 
engines,  by  Messrs.  Blair  and  Company  Limited,  have  cylinders 
234.  in.,  39  in.,  64  in.,  by  42  in.  stroke,  steam  being  supplied  by 
two  single-ended  boilers  having  a  working  pressure  of  160  1b. 
As  the  vessel  was  leaving  the  ways  she  was  christened 
Monsaldale. 

Ada. — The  steamer  Ada,  which  was  launched  from  Caniper- 
down  Shipyard,  Dundee,  on  April  4th,  was  constructed  in  the 
remarkably  short  period  of  47  days.  No  overtime  was  worked 
on  the  vessel,  and  the  rapid  construction  is  a  record  for  the 
Tay.  The  order  for  the  Ada  was  placed  with  Messrs.  Gourlay 
Brothers  and  Company  Limited  by  the  London  and  South- 
western Railway  Company,  the  vessel  being  intended  for  the 
company's  light  cargo  trade  between  Southampton  and  the 
Channel  Islands.  She  is  175  ft.  in  length,  with  a  beam  of 
28  ft.,  and  a  depth  of  13  ft.  4  in.,  the  gross  tonnage  being  520. 
The  machinery  is  placed  aft,  and  gives  an  extensive  hold  for- 
ward, with  two  large  hatchways. 


SHIPBUILDING  NOTE. 

Belfast- — During  March  there  were  a  number  of  launches 
frcm  the  Belfast  shipbulding  yards,  none  of  them,  however, 
being  of  outstanding  importance.  The  first  of  these  to  be  put 
into  the  water  was  the  City  of  Karachi,  a  vessel  of  over  5,000 
tons  gross,  built  by  Messrs.  Workman,  Clark,  and  Company 
Limited  for  the  Ellerman  City  Line,  and  is  intended  for  service 
between  Glasgow,  Liverpool,  London,  and  Calcutta.  There  are 
five  holds,  and  these  are  capable  of  receiving  locomotives, 
boilers,  and  heavy  machinery,  all  obstruction  being  avoided  by 
the  quarter  girder  principle"  of  construction.  The  engines  are 
of  the  quadruple-expansion  type,  supplied  by  steam  by  three 
multitubular  boilers  fitted  with  Bowden's  system  of  forced 
draught.  The  same  firm  also  launched  two  vessels  built  to 
the  order  of  Messrs.  Elder  and  Fyffe  (Shipping)  Limited,  of 
London,  for  the  conveyance  of  fruit  in  bulk  between  the  West 
Indies,  Costa  Rica,  and  this  country.  The  new  boats  are 
named  the  Pacuari  and  Trent,  and  are  383  ft.  long,  with  a  gross 
tonnage  of  nearly  4,000.  .V  very  complete  installation  of  refri- 
gerating machinery  is  being  fitted,  having  air  ducts  to  convey 
ths?  cold  air  to  each  compartment  for  the  preservation  of  the 
fruit  durintr  transit.  Triple-expansion  engines  and  four  multi- 
tubular boilers  for  each*  ship  are  being  constructed  bv  the 
builders  at  their  Queen's  Road  Works.    On  the  9th  of  the 


month  Messrs.  Harland  and  Wolff  launched  the  twin-screw 
steamer  Bologna.  The  new  vessel  is  380  ft.  long  by  46  ft.  6  in. 
beam,  with  a  gross  tonnage  of  5,000.  Passenger  accommodation 
has  been  provided  for  a  large  number  of  first  class  and  from 
1,300  to  1,400  third  class.  She  has  been  constructed  to  the 
requirements  of  the  Regestro  Italiano,  and  both  the  Italian 
and  American,  law  for  passengers,  and  she  will  be  principally 
employed  in  the  emigration  traffic  between  Italy  and  America. 
Ike  Atlantic  Transport  liner  Philadelphian  lias  arrived  in 
Belfast,  and  will  ;  eceive  a  general  overhaul  at  the  hands 
of  Messrs.  Harland  and  Wolff  Limited.  This  is  one  of  the 
ships  damaged  at  tlto  late  wharf  fires  in  New  York  Harbour, 
and  the  appearance  of  the  plating  above  the  water  line  showed 
lie  ordeal  through  which  she  has  passed.  The  Dominion  liner 
Ottawa  after  being  i.i  Belfast  for  over  two  months  sailed  for 
Liverpool  on  1st  April  to  load  for  Montreal.  The  Ottawa  was 
originally  the  White  Star  liner  Germanic.  Good  progress  is 
being  made  with  the  three  engines  being  built  by  Combe- 
Barbour  Limited,  of  Belfast,  for  the  extension  of  the  Cor- 
poration light  and  power  station  necessitated  by  the  conversion 
of  the  tramways  fiom  horse  to  electric  traction.  These  engines 
are  of  the  Bellis  type,  and  are  to  be  1,001)  I.H.P.  each.  The 
bedplates  and  crank  chambers  are  being  cast  and  machined  in 
Harland  and  Wolff's  shops,  the  other  local  foundries  not  being 
big  enough  to  undertake  the  work;  and  one  of  the  conditions  of 
the  contract  being  that  the  work  should  be  executed  in  Belfast. 
The  Hamburg-American  Steamship  Company  have  placed  an 
order  for  an  8,000-ton  vessel  for  their  South  American  trade 
with  Messrs.  Harland  and  Wolff,  who  will  launch  about  the 
21st  of  April  the  America,  a  steamer  equal  in  size  to  the  Baltic 
of  the.  White  Star  Line,  for  the  same  firm. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  WO-  They 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

RAILWAY   MONOPOLY  ON   LAND  AND  SEA. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — In  spite  of  the  many  and  varied  disabilities  under 
which  the  British  trader  labours  in  competing  with  foreign 
rivals,  Parliament,  session  after  session,  continues  to  pass  Acts 
which  not  only  enhance  these  difficulties,  but  may  almost  be 
said  to  threaten  the  very  existence  of  the  private  exporter. 

One  of  the  principal  disabilities  to  which  I  refer  exists  by 
reason  of  the  monopolies  possessed  by  railway  companies.  No 
one  can  possibly  believe  that  it  is  beneficial  to  the  trade  and 
agriculture  of  a  country  for  that  country  to  be  split  up  into 
districts  and  placed  under  the  irresponsible  government  of  self- 
elected  railway  directors.  These  directors  are  armed  with 
powers  the  full  exercise  of  which  would  destroy  the  British 
exporter,  but  they  are  confessedly  only  enforced  to  the  extent 
of  taxing  trade  to  the  amount  "  it  will  bear,"  or,  in  other 
words,  the  monopolists  claim  to  decide  the  point  at  which  the 
"last  straw"  is  reached. 

Under  the  present  system  of  private  ownership  of  railways, 
I  admit  that  the  evils  to  which  I  have  alluded  appear  to  be 
inevitable,  but  in  the  name  of  common  sense  I  ask,  Why  should 
Parliament  constantly  and  unnecessarily  extend  to  the  sea  the 
unavoidable  evils  incidental  to  the  existing  land  transit 
monopoly  ? 

By  tke  passing  of  the  Lancashire  and  Yorkshire  Railway 
Company's  Steamboat  Act  of  last  session,  not  only  were  the 
evils  of  land  transit  monopoly  increased  tenfold,  but  they 
were  also  extended  to  the  sea.  The  bill  was  strenuously 
opposed  by  traders,  including  the  eminent  shipping  firm  of 
Messrs.  Thos.  Wilson,  Sons,  and  Company  Limited,  of  Hull, 
who  declared  before  the  committee  that  if  the  bill  became 
law  it  would  be  impossible  for  them  to  compete  with  the 
railway  company. 

The  passing  of  the  Act  created  immense  surprise  and  alarm  in 
commercial  circles.  Traders  asked  in  astonishment.  What 
next?  The  answer  has  now  been  given  by  the  North-Eastern 
Railway  Company,  who  have  introduced  a  bill  in  the  present 
session  demanding  similar  powers,  and  the  committee  will  be 
told  that  such  having  been  given  to  the  Lancashire  and  York- 
shire Company  they  cannot  logically  be  refused  to  the  North- 
Eastern  Company. 

If  the  committee  adopt  this  view,  other  railway  companies 
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will  annually  make  similar  applications  based  upon  the  same 
foundation,  until  the  whole  vicious  circle  is  complete  as  against 
British  enterprise. 

By  the  Act  referred  to  the  Lancashire  and  Yorkshire  Com- 
pany are  allowed  to  run  steamships  between  the  ports  of  Hull 
and  Goole  on  the  one  hand  and  thirteen  near  continental  ports 
on  the  otber,  and  are  thus  enabled  to  crush  all  private  shipping 
competition,  so  far  as  these  ports  are  ooncerned.  Further,  by 
the  insertion  of  the  following  words,  they  are  empowered  to 
destroy  all  trading  competition  at  these  ports.  The  words 
I  refer  to  are  as  follow:  — 

"  The  company  may  enter  into  and  carry  into  effect 
agreements    having    reference    to    the    conveyance  of 
passengers,  animals,  minerals,  and  goods  between  the  ports 
of  Hull  and   Goole  on  the  one  hand  and  any  of  the 
continental  ports  mentioned  in  this  Act  on  the  other  hand, 
with  any  steamship  company  or  other  company  or  persons 
having  or  using  steam  or  other  vessels.      The  company 
may  subscribe  to  the  funds  of  any  company  with  whom  they 
shall  enter  into  any  such  agreement  with  reference  to 
traffic  between  such  ports  as  aforesaid  and  the  terms  and 
conditons  on  which  such  subscriptions  may  be  made  may 
include  the  nomination  by  the  company  of  directors  of 
any  such  company." 
In  other  words,  the  Lancashire  and  Yorkshire  Company  are 
permitted  to  become  traders  and  to  enter  into  partnership 
with  any  trading  company  who  choose  to  qualify  for  such 
partnership  by  running  a  couple  of  steam  or  sailing  vessels  for 
a  month  or  two  between  Hull  and  Goole  andthe  ports  scheduled 
in  the  Act.    Moreover,  by  virtue  of  further  powers,  the  rail- 
way company  may  "demand,  take,  and  recover  such  reasonable 
rates,  dues,  rents,  and  charges  as  they  shall  think  fit  in  respect 
to  steam  vessels  provided  or  used  by  them." 

The  net  result  is  that  the  Act  not  only  permits  competition 
with  private  traders,  but  provides  the  machinery  for  ruining 
them,  as  the  railway  company  are  permitted  to  charge  a 
merely  nominal  rate  for  sea  carriage  on  their  own  goods,  so 
that  private  competition  is  rendered  impossible. 

At  the  first  blush  it  would  appear  that  this  outrageous 
position  would  begin  and  end  with  the  ports  enumerated  in 
the  Act;  but  this  is  not  the  case.  An  industrial  company 
purchased  or  subscribed  to  by  the  railway  company  would 
continue  to  trade  under  its  own  name,  and  could  exercise  all 
the  powers  possessed  under  its  memorandum  of  association,  its 
rivals  being  thus  brought  into  direct  competition  with  the 
Lancashire  and  Yorkshire  Railway  Company  in  all  home  as 
well  as  foreign  markets. 

The  North -Eastern  Company,  who  are  applying  for  these 
powers,  already  possess  the  biggest  monopoly  in  the  United 
Kingdom,  if  not  in  the  world,  for  they  rule  over  a  district 
amounting  to  nearly  one-third  of  England,  with  the  usual 
detrimental  effect  on  trade  and  agriculture.  Can  it  be  for  the 
welfare  of  the  country  that  their  immense  powers  should  be 
so  extended  that  private  trade  will  be  compelled  to  encounter 
not  only  their  limitless  capital,  but  their  transit  monopoly 
on  land  and  sea?  If  so.  surely  the  fact  should  be  proclaimed 
from  the  housetop,  and  not  allowed  bv  Parliament  to  be 
smuggled  into  a  private  Railway  Act,  the  very  existence  of 
which  is  probably  unknown  to  more  than  a  few  hundreds  of 
the  population. 

Since  the  death  of  the  late  Lord  Redesdale,  there  is  apparently 
no  one  to  watch  bills  of  this  kind  on  behalf  of  the  general 
public,  or  explain  to  committees  the  vital  principles  underlying 
them.  Few  private  individuals  care  to  incur  the  immense 
expense  involved  in  opposing  a  Parliamentary  Bill,  and  even 
if  they  are  so  disposed  they  are  probably  unable  to  obtain  a 
"locus";  or,  in  other  words,  they  are  denied  access  to  the 
committee  in  order  to  explain  the  ruinous  position  in  which 
they  may  be  placed.  Last  year  the  passing  of  the  Lancashire 
and  Yorkshire  Act  was  assisted  by  the  refusal  of  "  locus  "  to 
no  less  than  fourteen  opponents,  including  corporations  of  the 
magnitude  of  the  Aire  and  Calder  Navigation,  the  Sheffield 
and  South  Yorkshire  Navigation,  various  chambers  of  commerce, 
etc.  This  year  the  Hull  Fruit  Traders'  Association,  who  very 
naturally  dread  the  effect  on  their  trade  of  the  passing  of  the 
North-Eastern  Company's  bill,  lodged  a  petition  aa-ainst  it,  but 
were  refused  a  "  locus."  and  are  now  compelled  to  look  on 
without  protest  and  witness  the  existence  of  a  trade  which  has 
taken  them  so  many  years  to  build  up  threatened  with 
extinction  in  one  moment. 

The  supineness  displayed  by  the  Legislature  in  regard  to  the 
protection  of  commerce  has  greatly  arrested  the  natural  pro- 
cess of  industrial  development  in  this  country.  The  persistent 
and  harassing-  attacks  upon  invested  capital  by  successive 
governments  have  considerably  assisted  the  operation,  and 
although  these  attacks  have  been  made  in  the  presumed  interests 
of  worldlier  men,  the  results  are  apparent  in  the  ever-increasing 
nnml>er  of  the  unemployed. — -Yours,  etc., 

J.  Buckingham  Pope. 
Chairman  of  the  Denaby  and  Cadeby  Main  Collieries  Ltd.. 

Rotherham. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


1900.  Engineer  in  Mercantile  Marine.— 1  am  19  years  of  age.  I 

have  served  five  years'  apprenticeship  to  fitting,  etc.,  in  a  small 
engine-shop,  and  have  a  little  practical  experience  of  engines  and 
boilers  on  land  through  knocking  up  and  down  amongst  them,  and 
getting  the  opinions  of  various  engineers.  I  have  also  attended  a 
Technical  School,  and  have  passed  Ordhary  Grade  Mechanical 
Engineering  and  Machine  Construction  and  Drawing,  and  Applied 
Mechanics,  Advanced  Sta<.e.  I  wish  to  become  an  engineer  in  the 
mercantile  marine.  Could  you  please  advise  h  w  to  proceed  to  get  a 
berth  on  a  steam-ship,  and  what  are  the  qualifications  and  duties, 
and  where  I  should  be  likely  to  get  any  old  examination  papers,  if 
1  should  have  to  pass  an  examination  ? — W.  E.  S. 

1901.  Converting  a  Gas  Engine  into  a  Petrol  Engine  — Will  any 

leader  inform  me  where  I  may  obtain  information  how  to  convert 
into  a  petiol  engine  a  1\  brake  gas  engine  ? — E.  N. 

1902.  Electric  Motor.—  Can  any  of  your  readers  tell  me  the  reason 
why  an  electrical  motor  should  gain  its  speed  two  or  three  times 
the  proper  rate  by  changing  the  wires  at  the  terminal,  the  positive 
for  the  negative  and  negative  for  the  positive  ?  I  simply  tried  it, 
and  it  went  off  at  a  wonderful  speed. —  One  in  a  Fix. 

1903.  Burnishing  Stampings  Black.— Would  any  reader  kindly 
say  how  I  can  highly  burnish  stampings  like  the  enclosed  sketch, 


o 


which  is  full  size  ?  I  have  a  shaking  barrel,  and  would  be  glad  to 
know  what  to  put  in  with  stampings  to  clean  and  burnish  them. 
Also  at  about  what  speed  to  run  the  barrel.— J.  J. 


MISCELLANEA. 


An  extensive  sale  of  obsolete  war  and  other  vessels  was  held 
at  Chatham  Dockyard  on  the  4th  inst.  by  Messrs.  Fuller, 
Horsley,  and  Company.  The  warships  were  sold  conditional 
to  their  being  broken  up,  the  boilers  and  engines  having  already 
been  mutilated  beyond  repair.  There  was  a  total  of  29  vessels, 
coi.sisting  of  cruisers,  gunboats,  old  line  of  battleships,  sailing 
cruisers,  coastguard,  and  other  tenders.  The  total  amount 
realised  was  over  .£138,000. 

The  Nottingham  Guild  op  Mechanical  and  Electrical 
Engineers. — This  society  held  its  last  meeting  of  the  session 
on  the  4th  inst,  when  an  interesting  paper  on  "  The  Steam 
Engine  and  its  History,"  and  illustrated  by  lantern  views,  was 
given  by  Mr.  H.  E.  Newstead.  Twelve  lectures  have  already 
been  arranged  for  the  1905-6  session,  besides  visits  to  some  of  the 
London  Waterworks,  the  Crewe  Railway  Works,  and  the  Brush 
Company's  Works  at  Loughborough. 

Side  Slip. — The  committee  of  the  cyclists'  touring  club  met 
at  47,  Victoria  Street,  Westminster,  on  the  6th  inst.,  whan  they 
learned  that  nearly  sixty  devices  have  been  entered  for  com- 
petition for  the  1  uge  monetary  prizes  offered  for  a  satisfactory 
solution  of  the  side-slipping  problem,  while  at  least  an  equal 
number  of  inventors  have  put  forward  their  theories  without 
actually  entering.  The  trials  themselves  will  probably  take 
place  in  the  neighbourhood  of  London  during  Whit-week,  upon 
natural  and  artificial  surfaces  calculated  to  test  the  merits  oj 
the  devices  to  the  utmost. 
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ELECTRICITY  SUPPLY  IN  BULK. 

In  comparison  with  "the  introduction  of  other  large  indus- 
trial schemes  in  this  country,  that  projected  by  the 
Administrative  County  of  London  and  District  Electric 
Power  Company  is  exciting  abnormal  interest  from  the 
magnitude  of  its  proposed  operation  and  the  number  of 
conflicting  interests  which  it  encounters.  Neglecting  these 
for  the  moment,  and  looking  at  the  matter  from  a  broad 
view,  one  welcomes  a  project  thai  aims  at  cheapening  the 
cost  of  power,  besides  giving  enormous  facilities  for  the 
supply  of  that  power  universally  within  the  company's 
limits.  No  doubt  can  now  be  felt  that  London  and  the 
surrounding  districts  must  have  a.  general  electrification, 
by  which  power  in  the  form  of  electric  energy  for  lighting, 
heating,  and  sundry  purposes  can  be  supplied. 

That  the  promoters  are  sufficiently  competent,  to  carry 
out  such  a  work  there  is  no  reasonable  doubt,  for  there 
is  little  which  they  propose  but  what  has  already  been 
achieved,  with  the  exception  of  the  size  of  power  stations 
and  units  to  be  adopted,  and  it  is  in  this  direction  that 
the  cheapening  of  the  cost  of  production  lies.  No 
opposition  to  the  scheme  can  thus  affect  the  passing  of 
the  bill  by  the  Select  Committee  in  this  direction,  but 
the  strong  line  taken  up  by  those  corporations  and 
companies  which  would  come  into  competition  in  the  supply 
of  power,  especially  the  former,  may  influence  their  lord- 
ships in  their  final  considerations. 

Without  being  strongly  biassed  in  any  direction,  one 
almost  becomes  unconsciously  aware  of  the  difficulties  that 
may  arise  with  corporations  who  control  undertakings  that 
are  not  limited  to  non-opposition  schemes  such  as  water- 
works and  sanitation,  or  are  not  subject  to  the  vagaries  of 
the  time  element.  Visions  of  suck  troubles  have  been 
frequent  of  late,  raising  qualms  in  the  breasts  of  the  non- 
speculative  ratepayer. 

When  large  monetary  outlays  have  been  made  by  local 
authorities,  which  might  at  any  moment,  if  not  carefully 
guardianed,  be  greatly  depreciated,  it  becomes  necessary 
for  Parliament  to  be  extra  vigilant  to   safeguard  the 
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public,  but  it  is  a  matter  of  some  concern  that  the  other- 
wise favourable  new  scheme  should  be  handicapped  by  such 
considerations  to  the  detriment  and  loss  to  prospective 
consumers. 

These  remarks  may  be  considered  as  somewhat  diverging 
from  the  strict  path  of  a  technical  journal,  but  the 
prospect  of  the  loss  to  the  community  generally,  and 
incidentally  to  the  manufacture  of  electrical  machinery,  by 
the  throwing  out  of  such  a  bill,  is  sufficient  excuse  for 
their  introduction. 

To  show  the  benefits  to  be  derived  by  this  wholesale 
production  of  electricity  over  the  supply  as  now  given 
by  the  various  supply  stations  within  the  boundary  that 
it  is  proposed  to  deal  with,  it  is  only  necessary  to  look 
into  the  accounts  for  the  supply  of  current  as  now  made 
out  by  the  existing  supply  authorities.  These  are  far  and 
away  above  the  maximum  limit  as  proposed  by  the 
Administrative  Company,  although  many  of  the  witnesses, 
on  behalf  of  their  own  companies,  quoted  some  extremely 
low  prices  at  which  they  are  prepared  to  offer  powrer  to 
local  authorities  or  other  large  local  undertakings  requiring 
power.  In  this  connection  it  must  not  be  overlooked  that 
this  means  to  an  end  is  derived  at  the  expense  of  smaller 
customers,  who  would  thereby,  with  their  higher  charges, 
stand  the  brunt,  of  the  interest  on  capital  charges. 

According  to  the  promoters  of  the  new  scheme,  a  small 
consumer  of  electricity  would  obtain  it  at  l^d.  per  unit, 
whilst  one  taking  power  at  the  rate  of  one  kilowatt  per 
■working  day  would  pay  at  the  rate  of  less  than  Id.  per  unit. 

Power  consumers  within  the  radius  of  supply  can  hold 
out  great  hopes  of  low  bills,  when  it  is  seen  that  already 
in  the  North  electricity  can  be  obtained  from  a,  power 
company  at  fd.  per  unit,  whilst  iri  London  the  cost  of 
production  works  out  to  '54d.  in  the  case  of  a  large  electric 
railway. 

One  is  apt  in  dealing  with  pence  and  fractions  of  a  penny 
to  minimise  the  value  of  such  figures,  and  it  is  only  on 
dealing  with  percentages  that  the  differences  become 
striking. 

In  conclusion,  we  would  say  that  if  it  could  be  shown 
to  the  satisfaction  of  a  local  authority  now  generating 
current  that  it  would  be  to  their  advantage  to  purchase 
in  bulk  and  scrap  their  own  station,  there  would  soon 
cease  to  be  opposition,  for  the  one  purpose  of  the  existence 
of  undertakings  by  some  local  authorities  is  to  benefit  their 
own  community,  and  this  appears  to  be  the  eventual 
destiny  6f  such  undertakings. 


Motor  Engines  for  Fishing  Boats. — The  Secretary  for 
Scotland  has  been  making  inquiries  into  the  practicability 
of  adapting  motor  power  to  the  sailing  boats  used  by  the 
fishermen  of  Scotland.  He  secured,  with  the  concurrence 
of  the  Admiralty,  the  services  of  Lieutenant  Mansfield 
Gumming,  R.N.,  who  was  requested  to  inquire  and  report 
on  the  whole  subject.  After  visiting  ports  in  Scotland, 
and  examining  the  boats  iioav  in  use  into  which  it  might 
be  desired  to  fit  a  motor  engine,  Lieutenant  Cumming 
proceeded  to  inquire  from  manufacturers  in  Great  Britain 
as  to  the  engines  now  constructed  by  them  for  marine 
work.  He  then  visited  certain  Scandinavian  and  German 
ports  in  which  motor  power  had  already  been  applied 
successfully  to  fishing  boats,  and  there  inspected  the  most 
effective  types  of  engine  constructed  by  various  makers 


for  actual  use.  His  report  shows  that  this  method  of  pro- 
pulsion is  in  very  great  use  in  the  countries  visited,  and 
the  manufacturers  have  made  a  specialty  of  motor  engines 
suitable  for  fishing  vessels.  The  Secretary  for  Scotland 
has  taken  steps  to  afford  a  practical  demonstration  of  the 
value  of  the  engine  recommended  by  Lieutenant  Mansfield 
Gumming  when  fitted  to  a  Scotch  fishing  boat.  The  engine 
will  be  sent  to  Scotland,  and  opportunity  will  be  given  to 
fishermen  to  satisfy  themselves  as  to  the  practical  value 
of  this  particular  type,  and  of  any  other  types  which  may 
be  designed  and  submitted  by  British  manufacturers. 


The  annual  dinner  of  the  Institution  of  Mechanical 
Engineers  was  held  on  April  13th  at  the  Hotel  Cecil,  Mr. 

E.  P.  Martin,  the  president,  in  the  chair.  The  company 
numbered  over  200.  After  the  loyal  toasts,  Sir  William 
White  gave  "  Our  National  Defences,"  and  Major-General 
Plumer,  in  reply,  said  that  there  was  a  prospect  of  the 
army  being  much  more  closely  associated  with  engineers 
in  the  transport  department.  Mechanical  transport  was 
going  to  be  the  mainstay  of  the  transport  of  the  army. 
It  was,  however,  as  yet  only  in'  its  infancy,  and  its  develop- 
ment must  proceed  slowly.  What  progress  had  been  made 
had  been  due  to  the  great  engineering  firms.  Mr. 
Wicksteed  submitted  the  toast  of  "  Our  Railways,"  and 
Lord  Stalbridge  responded,  and  referred  to  George  Stephen- 
son as  the  first  engineer  who  was  both  a  mechanical  and 
a  civil  engineer.  At  Euston  they  had  Stephenson's  original 
estimate  of  the  Liverpool  and  Manchester  Railway,  dated 
February  5th,  1825.  He  quoted  several  items  in  it,  which 
totalled  up  to  £400,000,  or  about  £11,765  per  mile.  The 
toast  of  "  Our  Guests "  was  given  by  Mr.  Richards,  and 
replied  to  by  Mr.  E.  A.  Cornwall.      Sir  Robert  S.  Ball, 

F.  R.S.,  in  proposing  the  toast  of  "  The  Institution  of 
Mechanical  Engineers,"  said  that  without  the  labours  of 
the  mechanical  engineer  life  in  great  cities  would  be 
absolutely  impossible,  and  life  in  the  country  would  be 
equally  impossible,  for  one  would  never  be  able  to  get 
there. 


The  new  French  Transatlantic  steamer  is  a  considerable 
step  in  advance1  of  the  company's  preceding  steamers, 
especially  in  speed,  although  the  dimensions  approximate 
more  to  the  Campania  and  Lucania  than  to  the  later  high- 
speed German  liners.  The  aim  is  to  get  a,  speed  of  23 
knots  on  the  Atlantic,  and  for  this  the  twin  sets  of  triple- 
expansion  engines  are  designed  to  give  30,000  indicated 
horse  power,  or  1'57  indicated  horse  power  per  ton  of 
displacement  in  normal  sea-going  trim.  The  largest  and 
fastest  of  present-day  Atlantic  liners,  the  Kaiser  Willi  elm 
II.,  has  1*5  indicated  horse  power  per  ton.  The  other 
and  shorter  German  liners  have  a  greater  ratio  of  power 
to  weight,  but  in  the  Campania,  with  a.  speed  of  22  knots, 
the  proportion  is  l'l  indicated  horse  power  per  ton.  The 
French  vessel  must  either  have  exceptionally  fine  lines,  or 
(says  the  Glasgow  Herald)  the  anticipations  of  speed  are 
sanguine.  The  fastest.  French  boats  have  made  the  voyage 
at  an  average  speed  of  219  knots  ;  but  they  have  felt  the 
pinch  of  competition  of  the  23-knot  German  boats  calling 
at  Cherbourg.  This  new  vessel,  which  has  just  been 
launched,  is  a  vessel  of  convenient  size,  being  625  ft.  long, 
64  ft.  7  in.  beam,  and  26  ft.  7  in.  draught,  with  a  displace- 
ment of  19,160-  tons.  The  largest  of  existing  French  liners 
is  582  ft.  4  in.  long,  and  of  15,400  tons  displacement.  They 
have  adopted  Howden's  system  for  the  boiler  installation, 
which  includes  21  cylindrical  boilers,  all  single  engined. 
The  total  number  of  passengers  provided  for  is  1,935, 
compared  with  960  in  the  existing  ships ;  but  the  total 
given  compares  well,  notwithstanding  the  smaller  size,  with 
the  passengers  carried  in  the  large  German  vessels.  An 
interesting  detail  is  that  steam  turbines  will  drive  the 
electric  dynamos  for  the  lighting  of  the  ship. 
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BOILER-MAKERS'   HYDRAULIC  MACHINERY. 

Concluded  from  page  250. 

XII. — Jib-lifting  Crane. 

Cranks  are  either  of  the  jib-lifting:  type  or  of  the  wire 
rope  or  chain  variety,  with  a  hydraulic  jigger.  The  former 
is  the  most  common,  and  we  will  therefore  confine  our- 
selves to  this  type  and  discuss  the  leading  points  in  its 
design. 

It  usually  consists  of  one  vertical  beam,  on  the  back  of 
which  the  direct-acting  cylinder  is  bolted,  as  in  fig.  52  ;  or 
there  may  be  two  channels,  with  the  cylinder  bolted  between. 


small  cast>iron  brackets  being  required  to  keep  the  plates 
the  proper  distance  apart.  There  are  two  tie  rods  1^  in. 
diameter  stretching  from  the  centre  of  the  pulley  on  the 
ram  head  to  a.  bracket  on  the  end  of  the  horizontal  jib. 

The  design  given  is  that  of  a  crane  that  was  constructed 
t)  lift  1|  tons  at  a  radius  of  19  ft.,  and  with  a  water 
pressure  of  7001  lb.  per  square  inch.  As  in  previous  articles, 
we  propose  to  find  the  stresses  in  the  various  members, 
that  being  the  quickest  and  simplest  method  of  finding 
how  the  va.rious  parts  should  be  proportioned  for  a  crane 
of  different  radius,  lifting  capacity,  and  water  pressure. 

Considering  that  the  ram  has  to  lift  the  jib,  tie  rods, 


SKI 

«  j  i 

T 

iC.58. 


The  top  of  the  ram  is  fixed  to  two  steel  plates,  one  being 
on  each  side  of  the  vertical  beam.  Fig.  54  shows  this  more 
clearly.  Between  the  plates,  and  just  where  the  tie  rods 
are  secured,  a  pulley  is  arranged  to  run  on  the  back  face 
of  the  beam,  and  at  the  foot  of  the  plates,  below  the 
horizontal  beam,  another  pulley  runs  on  the  face  of  the 
vertical  beam. 

The  horizontal  beam  is  bolted  between  these  plates, 


pulleys,  etc.,  along  with  the  load,  it  will  be  apparent  that 
the  efficiency  of  this  type  of  crane  is  not  high. 

In  the  present  case  the  ram  is  3 Jin:  diameter,  and, 
neglecting  friction,  has  a  power  of  3  tons.  The  efficiency 
is  therefore 

=        =  '5,  or  50  per  cent. 
In  some  cases  the  efficiency  is  as  high  as  60  to  65  per 
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cent,  but  in  practice  50  per  cent  is  the  figure  mostly  used. 
To  some  extent  the  efficiency  of  a  crane  to  lift  a  given 
load  depends  upon  the  radius,  because  if  this  is  increased 
the  weight  of  the  jib,  ties,  etc.,  is  increased  and  more 
power  has  to  be  put  into  the  ram  accordingly.  It  is 
because  of  this,  and  also  to  avoid  the  necessity  of  having 
to  take  out  the  weights  of  the  various  parts,  that  such  a 
low  efficiency  is  used  ;  that  is,  the  power  of  the  ram  is 
equal  to  twice  the  load  lifted. 


IS 


FIC.55 


■  FIC.54 

It  is  evident  that  the  pull  on  the  tie  rods  will  lie  greatest 
when  the  load  is  out  at  the  end  of  the  jib,  and  that  the 
triangle  of  forces  will  be  as  shown!  on  fig.  61,  where  AB 
represents  to  scale  the  load,  B  C  the  tension  in  the  tie 
rods,  and  CA  the  compression  on  the  jib.  A  B  is  drawn 
parallel  to  the  direction  of  loading,  B  C  parallel  to  the 
tie  rods,  and  A  C  parallel  to  the  jib.  The  B  C  scales  pull 
6£  tons,  and  this  will  give  3^  tons  tension  in  each  tie 
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Fig  60. 

rod,  since  there  are  two.  With  a  stress  of  6,000  lb.  per 
square  inteh,  the  screwed  part  works  out  to  be  1 J  in. 
diameter.  To  economise  weight  the  rods  may  be  made  of 
\\  in.  diameter  steel,  staved  up  on  the  ends  and  screwed 
1  \  in.  diameter. 

The  bending  on  the  horizontal  jib  will  be  greatest  when 
the  load  is  at  the  centre.  In  addition  to  this  beading 
there  will  be  an  end-long  load  or  compression  of  half  the 
value  of  A-Q  fig.  61,  or  of  3  tons.  In  practice,  this 
compression  js  allowed  for  by  using  a  fairly  large  factor 


n!'  safety,  because  it  is  rather  laborious  to  take  it  into 
account  in  our  formulae,  and  its  effect  is  not  so  very  great. 

The  horizontal  jib  of  this  crane  is  a  12  in.  by  5  in. 
rolled-steel  joist,  and  having  a  moment  of  inertia,  according 
to  the  makers'  catalogue,  of  140  (inches)4.  Let  I  =  moment 
of  inertia  of  the  section, =  140  (inches)4 ;  D  =  depth  of  joist, 
=  10  in.  ;  /  =  span  of  jib,  =  19  x  12  ins.  ;  W  =  the  load, 
=  \  \  tons,  and  f  the  stress  on  the  jib.  Then  we  have  the 
following  connection  between  the  bending  moment  and  the 
moment  of  resistance : 

W  I  =  1/  . 

4       i  J)'-' 


f 


W/  D 

4~x 


i  x  I 


1-5  x  19  x  12  x  10 
4  x  2  x  140 


=  3  tons  per  sq.  in. 


Ill  designing  a  new  one  the  process  has  simply  to  be 
reversed,  the  proper  size  of  jib  being  found  by  trial. 

The  loading  on  the  vertical  beam  or  crane  post  is  of  a 
slightly  different  nature,  and  may  be  found  in  the  following 
manner.  In  fig.  61,  the  tension  BC  is  made  up  of  a 
horizontal  pull  AT",  equal  6  tons,  acting  through  the 
centre  of  the  pulley  on  the  back  face  of  the  beam,  and  a 
vertical  downward  tone  A  B,  equal  11  tons,  which  is 
balanced  by  the  upward  push  of  the  ram.  There  is  also 
the  horizontal  push  of  6  tons  acting  along  the  jib  and 
through,  the  centre  of  the  lower  pulley  on  the  front  fa-ce 
of  the  beam.  This  force,  along  with  the  horizontal  pull 
A  O,  constitute  a  couple,  and  must  be  balanced  by  an 
equal  and  opposite  couple  acting  at  the  ends  of  the  beam. 


Fio.  fil. 

It  is  also  evident  that,  as  the  pulleys  travel  along  the 
vertical  beam  the  bending  moment,  will  vary  according  to 
the  distance  apart  of  the  pulleys  and  length  of  the  beam 
for  a  crane  of  given  radius  and  lifting  power.  The  greatest 
bending  moment  can  usually  be  found  by  trying  the  loads 
in  one  or  two  different  positions,  and  in  the  present,  ease 
it  will  be  found  to  occur  when  the  pulleys  are  nearest  the 
top  of  the  beam. 

Fig.  60  is  a  diagram  of  the  beam  placed  horizontally, 
and  shows  the  positions  and  magnitudes  of  the  forces.  E 
and  J  are  the  ends  of  the  beam,  and  F  H  is  the  distance 
between  the  centres  of  the  guide  pulleys.  To  find  the 
forces  at  E  and  J,  we  may  consider  G,  the  middle  point  of 
F  H,  to  be  the  point  round  which  the  couples  are  acting. 

P  =  force  at  E,  and  Q  =  force  at  J  ; 
6  x  7P.  =  P  x  (lOO  +  7|)  ; 
6  x  37-5 


Let 
then 


Also,  Q 


0 


137-5 

<(!* 

6  x  37  5 


=  1*33  tons. 


8j=  6 


75; 


4o. > 


5  tons. 


It  will  now  be  clear  that  the  section  where  the  greatest 
bending  moment  occurs  for  the  position  of  loads  shown  by 
fig.  (Id  is  at  F.  At  G  there  is  no  bending,  as  this  is  the 
point  where  the  bending  moment  changes  in  sign.  The 
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vertical  beam  or  post  is  a  1^  in.  by  5  in.  H  beam,  having 
a  moment  of  inertia  of  251  (inches)4.  Equating  the 
bending  moment  at  F  to  the  moment  of  resistance,  we  have 

lf_ 
AD 

W  L  D      1-63  x  100  x  12 
•2 


W  L  j 


t  = 


~  3 '85  tons. 


•2  I  2  x  254 

This  stress  is  higher  than  that  for  the  jib,  and  is  due  partly 
to  the  designer's  efforts  to  use  standard  sections  for  the 
jib,  and  also  to  the  fact  that  the  sections  should  be  the 
same  width. 

Fig.  52  is  an  elevation  of  the  whole  crane.  The  pressure 
water  is  taken  in  through  the  bottom  bracket,  of  which 
fig.  59  is  a  section.  From  this  figure  it  will  be  seen  that 
the  crane  post  has  a  pin  secured  to  it  at  the  foot,  and 
this  turns  in  a.  hole  in  the  bottom  bracket,  which  is  brass 
lined  and  has  a  hard  steel  pad  at  the  bottom.  The  pressure 
j  iij  ie,  which  does  not  turn  with  the  crane,  but  is  secured  to  the 
bottom  bracket  by  a  flange,  passes  up  through  the  centre 
of  the  pin,  and  ends  with  a  turning  joint  similar  to  the 
(ines  already  described  in  connection  with  the  portable 
riveters,  a  rectangular  hole  being  provided  through  the 
post  and  bracket  to  allow  it  to  come  on  the  turning  centre. 
The  pressure  from  the  valve  is  then  connected  to  the  flange 
on  the  central  pipe. 

Fig.  54  is  a  section  through  the  cylinder  and  vertical 
beam  at  D  E  to  show  how  they  are  bolted  together  at  this 
point.  To  bore  holes  through  the  beam  at  D  E  would 
weaken  it  too  much  at  such  a  vital  place.  At  FG  holes 
may  be  bored  through  the  flange,  because  the  bending 
moment  is  not  great  here. 

Fig.  58  is  a  detail  of  the  top  bracket,  this  one  being 
similar  to  the  bottom  bracket.  The  carriage  is  made  of 
two  steel  plates  {  in.  thick,  kept  apart  by  the  wheel  axles 
and  lifting  pin  having  their  ends  reduced  so  as  to  form 
distance  pieces.  This  is  shown  detailed  on  tig.  53.  Fig.  55 
is  a  plan  of  the  gland,  and  tig.  56  is  an  elevation  of  one  of 
the  cast-iron  distance  brackets  at  the  junction  of  the 
horizontal  and  mild-steel  side  plates. 


SEVERAL   POINTERS   ON  BRAZING. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  April  13th, 
1905:— 

Greenock. — First  class :  W.  Carruthers,  K.  C.  Harvey.  Second 
class  :  J.  Auld,  W.  Caldwell. 

Liverpool. — First  class  :  J.  George,  G.  F.  Harvey,  A.  R.  Brander, 
J.  D.  Taylor,  J.  E.  Zacharias,  W.  0.  Forshaw.  Second  class:  C. 
Lawson,  R.  Rhodes,  R.  A.  Thomas. 

London.— First  class  ;  F.  B.  Robinson.  Second  class :  J.  C.  McCollin, 
L.  S.  Polychroniadis,  W.  J.  Suckling. 

Hull.—  First  class  :  A.  \V.  Tree,  G.  C.  Alward.  Second  class:  W. 
Ratcliffe,  W.  Bell,  D.  McGregor. 

North  Shields.— First  class :  W.  L.  Brown,  J.  Macdonald.  Second 
dass  :  R.  A.  Pratt,  J.  G.  Strong,  G.  Hunnan,  R.  B.  Collinson,  J.  Clark, 
H.  McK.  S.  Herald,  T.  A.  Kell,  W.  L.  Brown,  J.  McDonald. 


TRADE  NOTE. 


The  tender  of  the  Electrical  Company  Limited,  Charing  Cross 
Road,  London,  has  been  accepted  for  the  electrification  of  the 
Penhnw  Colliery,  belonging  to  the  Great  Western  Collieries, 
Pontypridd,  including  the  supply  of  the  following  material: 
High-tension  transmission  lines,  sub-station  equipment,  switch- 
boards, power  and  lighting  transformers,  motors  for  electric 
haulage  and  dip  pumps,  motor  generator,  and  motor-driven 
high-lift  centrifugal  pump.  This  firm  has  also  been  successful 
in  securing  the  order  from  the  Mersey  Docks  and  Harbour 
Board,  Liverpool,  for  the  supply  and  erection  of  aro  latmps, 
posts,  cables,  etc.,  required  for  lighting  the  entrance  to  Sandon 
Dock,  the  north  and  south  passages  to  Huskisson  Dock,  and 
the  Huskisson  Dock  and  branches. 


Formerly,  to  the  average  blacksmith,  a  broken  casting 
was  worthless,  except  for  re-melting,  and  was  thrown  into 
the  scrap.  The  ordinary  blacksmith  was  sure  a  broken 
part  could  not  be  repaired  unless  it  could  be  welded  or 
riveted  together,  and  he  looked  with  contempt  upon  the 
suggestion  that  a,  broken  casting  or  a  thin  or  intricate 
forging  could  be  substantially  repaired  by  brazing,  and 
in  many  cases  be  made  even  stronger  than  before  it  broke, 
simply  because  he  did  not  know  how  to  unite  metals  and 
alloys.  But  the  brazing  of  bicycle  frames,  wires  for  rubber 
tyres,  and  other  things  as  well,  has  brought  brazing  more 
to  the  front,  and  the  progressive  smith  no  longer  derides 
its  use.  The  frames  of  locomotives  and  the  frames  and 
parts  of  some  machinery  are  of  wrought  metal,  and  the 
proper  thing  to  do  with  them  is  to  weld  the  parts  together. 
But  the  frames  and  parts  of  most  other  machinery  are  of- 
cast  iron,  and  'when  broken  can  be  repaired  by  brazing, 
and  in  many  cases  be  made  stronger  than  before  they 
were  broken.  The  only  secret  about  brazing  applies  equally 
to  welding — that  is,  absolute  cleanliness.  In  welding,  it 
alludes  more  particularly  to  the  fire,  while  in  brazing  it 
relates  more  particularly  to  the,  parts  to  be  joined.  If  the 
break  is  new  and  clean,  clean  off  all  paint,  rust,  grease, 
or  dirt  around  the  break,  either  by  burning  or  with  a 
file,  and  if  rusty  in  the  break,  cut  the  rust  with  hydrochloric 
(muriatic)  acid,  and  then  pick  it  out  with  a  sharp  scratch 
awl  and  a  wire  brush.  A  substitute  for  a  brush  is  a  bundle 
of  small  wire.  Now  wash  the  break  thoroughly  with  borax 
water,  using  the  wire  brush,  and  clamp  the  parts  together 
as  far  from  the  break  as  possible.  Small  parts  may  be 
bound  together  with  wire.  The  object  of  having  the 
bindings  as  far  as  possible  from  the  fire  is  that  if  they  are 
iii  the  hottest  part  of  the  fire  they  get  hot  first  and  are 
lengthened  and  will  allow-  the  casting  to  get  out  of  adjust- 
ment, unless  the  casting  is  properly  blocked  up  so  that  it 
cannot  move.  If  clamps  are  used,  they  might  be  tightened 
a  little  as  they  heat  up,  and  loosened  afterwards  to  prevent 
undue  strain;  it  is  well  to  rivet  the  parts  together  if  it 
can  be  done. 

Heat  up  large  pieces  that  have  sharp  corners  or  thin 
fianges  slowly,  that  they  may  not  burn  off,  and  for  large 
castings  a  top  fire  should  be  built,  preferably  of  charcoal. 
When  red  hot,  put  on  powdered  or  pounded  borax,  seeing 
that  it  flows  entirely  around  and  into  the  broken  joint, 
and  when  it  is  melted  put  on  the  brass  (and  continue  to 
put  on  borax  as  the  brass  is  melting),  which  may  be  small 
pieces  of  wire  or  sheet  brass.  For  small  brazing,  filings 
of  these  are  preferred.  There  is  what  is  called  "  spelter 
solder "  to  be  had  at  machinists'  supply  stores,  which  is 
better,  but  not  indispensable.  As  the  brass  melts  it  is 
well  to  work  it  into  the  joint,  and  a  piece  of  brass  wire 
bent  and  flattened  at  the  end  is  a  good  thing  to  tap  and 
work  the  brass  and  borax  into  the  joint.  It  is  well  to  let 
the  casting  rest  on  the  blocks  until  the  joint  has  cooled 
down,  withdrawing  in  part  or  whole  the  fire,  and  if  there 
are  two  breaks  in  the  casting,  cool  off  the  first  after  the 
brass  is  hard,  as  too  much  heat  puts  an  undue  strain  on 
the  casting.  Copper  is  sometimes  used  to  braze  the  joints 
of  fork  and  other  ferrules,  but  its  melting  point  is  too  high 
for  satisfactory  use  with  cast  iron. 

There  are  various  preparations  on  the  market  for  the 
brazing  of  cast  iron.  Some  of  these  I  have  tried  with 
satisfaction,  but  I  cannot  ignore  the  idea  that  there  was 
more  in  the  directions  that  accompanied  them  in  regard 
to  care  and  cleanliness  than  there  was  in  the  flux  sold, 
as  I  have  never  had  any  trouble  in  brazing  cast  iron  when 
I  followed  the  directions  set  forth  above.  I  do  not  say 
but  that  there  may  not  be  some  grades  of  cast  iron  that 
will  not  braze  with  borax,  but  I  have  not  found  them  yet. 
Filings  from  coin  silver  is  a  good  thing  to  braze  fine  and 
delicate  parts  with. — American  Blacksmith. 
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NEW    TYPE    OF    SEGMENTAL  PISTON. 


It  has  been  considered  for  some  time  past  that  no  radical 
change  in  the  design  of  the  reciprocating  steam  engine  to 
produce  greater  efficiency  is  now  possible,  and  therefore 
attention  has  had  to  be  given  to  possible  improvements  in 
valves,  pistons,  packings,  and  other  such  parts.  The  illus- 
tration herewith  shows  a  piston  of  the  segmental  type 
patented  by  Messrs.  Alexander  Oldham  and  Sons,  Dukin- 
field.  This  type  of  piston  is  specially  suitable  for  high- 
speed engines.  The  piston  packing  consists  of  four  rings, 
two  outer  and  two  inner,  each  ring  being  divided  into  three 
parts,  and  so  arranged  that  the  joints  cannot  possibly  get 
together.  The  inner  rings  are  machined  so  that  a  steel 
spring  can  be  fitted  which  effectually  presses  the  segments 
outwards.    It  is  claimed  for  this  packing  that  a  perfect 


The  test  extended  continuously  over  24  hours,  and  was 
conducted  by  the  National  Boiler  and  General  Insurance 
Company  Limited  (E.  G.  Hiller,  Esq.,  M.I.C.E.,  chief 
engineer),  to  check  the  fulfilment  of  the  guarantees  respect- 
ing destruction  of  dust  and  amount  of  steam  produced, 
which  were  40  to  50  tons  in  24  hours  of  the  former  and 
an  evaporation  of  water  from  and  at.  212  deg.  Fah.  of  1'25 
points  per  pound  of  refuse. 

The  total  refuse  fired  was  63 J  tons  during  the  24'4  hours' 
test,  the  feed  water  delivered  to  boiler  being  9,504  tons 
per  hour  at  a  temperature  of  241  deg.  Fah. 

From  these  totals  and  the  other  recently  taken  the 
following  deductions  have  been  worked  out: 

Weight  of  refuse  fired  per  square  foot  of  grate  per 
hour,  77'4  lb. 

Feed  water  evaporated  per  pound  of  refuse,  1637  lb. 


bearing  surface  is  obtained,  the  friction  reduced  to  a 
minimum,  it  does  not  get  clogged  with  oil  and  dirt,  and 
will  adapt  itself  to  an  uneven  cylinder  and  exert  a  pressure 
in  such  a  way  that  the  tendency  is  to  make  the  cylinder  true. 

Messrs.  Alexander  Oldham  and  Sons  are  also  makers  of 
the  "  Boon  "  patent  metallic  piston-rod  packing  ;  mechanical 
sight-feed  lubricators,  capable  of  forcing  oil  against  a 
pressure  of  1,000  lb.  per  square  inch,  and  suitable  for 
engines  using  saturated  or  suj>erheated  steam ;  and 
improved  bolt  and  pipe  screwing  machines. 


DUST    DESTRUCTORS    AND  ELECTRIC 
LIGHTING. 

The  advances  that  have  been  made  in  the  efficiency  of  dust 
destructors  and  the  possibilities  of  reducing  to  a  minimum 
the  coal  firing  necessary  at  power  stations  were  well 
exemplified  at  a, test  made  some  months  ago  at  the  Plum- 
stead  Works  of  the  Woolwich  Combined  Station.  There 
has  been  installed  at  these  works  by  Messrs.  Meldrum 
Brothers  Limited,  of  the  Engineering  Works,  Timperley, 
near  Manchester,  one  of  their  front-feed  regenerative 
Simplex  type  of  destructors.  It  has  a  continuous  grate, 
20  ft.  by  5  ft. 

The  boiler  is  of  the  Babcock  and  Wilcox  type  for  2001b. 
working  pressure,  and  provided  with  a  superheater. 

The  combustion  gases,  after  leaving  the  boiler,  pass 
through  the  regenerator,  where  the  air,  supplied  to  the 
a»hpits  under  pressure  by  means  of  steam  jet  blowers,  is 
pre-heated  to  an  average  temperature  of  nearly  400  deg. 
Fah  After  leaving  the  i-egenerator  the  gases,  or  a  portion 
of  them,  pass  through  an  economise!-,  and  so  to  the  chimney. 


Equivalent  evaporation!  from  and  at  212  deg.  Fah. 

per  pound  of  refuse  (boiler,  superheater,  and 

economiser  combined),  1917  lb. 
Equivalent  evaporation  from  and  at  212  deg.  Fah. 

per  pound  of   refuse  (boiler   and  superheater 

only),  17971b. 
Electrical  output  (B.O.T.),  3,618. 
Electrical  output  per  hour,  148  3. 
Electrcial  output  per  ton  of  refuse,  57 '2. 

These  figures  are  highly  creditable  to  Messrs.  Meldrum 
Brothers  Limited,  and  cannot  be  lightly  dismissed  by 
central  station  engineers. 


A   COMPOUND  SUPERHEATER. 

By  R.  HlLDEBRAND. 

It  will,  perhaps,  be  of  interest  to  hear  something  about  a 
large  power  plant  which  has  been  running  successfully 
with  high  superheated  steam  for  over  five  years.  This 
power  plant  is  the  tramway  station,  Luisenstrasse,  Berlin, 
Germany,  with  a  maximum  capacity  of  12,000  horse  power, 
using  separately  fired  superheaters  similarly  built,  as  shown 
in  rig.  1. 

The  economy  of  this  station  is  greatly  increased  by  the 
use  of  superheated  steam,  saving  about  10  per  cent  in  fuel 
and  19  per  cent  in  steam  and  condensing  water.  The 
regulation  is  very  easy  and  no  trouble  has  occurred,  and 
a  temperature  of  from  580  deg.  to  615  deg.  Fah.,  measured 
at  the  valve  chest  of  the  engine,  is  used. 

The  advantage  of  a  separately  fired  superheater  for  such 
a  large  station  in  comparison  with  connected  type  of  super- 
heater is  obvious.    For  a  small  power  plant  it  might  be 
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well  to  use  connected  type  superheater,  but  it  would  be 
unadvisable  to  complicate  all  the  boilers  of  a  large  power 
station  by  attaching  a  superheater  to  each  boiler,  regardless 
of  the  higher  cost,  caused  by  the  connected  type.  Besides 
this  it  would  expose  all  the  steam  pipes  to  superheated 
steam.  This  causes  a  considerable  loss  of  heat  by  radiation, 
a  great  drop  of  the  steam  temperature  from  the  boiler  to 
the  engine,  and  makes  the  steam  pipes  expensive  and 
unsafe,  by  the  high  expansion  of  the  heat.  If  a  separately 
fired  superheater  is  employed  the  regulation  is  much  easier 
and  we  only  use  common  boilers,  cheap  main  pipe  for 
saturated  steam,  and  only  a  short  pipe  for  superheated 
steam  from  the  superheater  to  the  engine,  which  should 
be  located  as  close  as  possible. 

The  superheater  shown  in  fig.  1  has  two  heating  coils 
through  which  the  steam  passes  one  after  the  other.  Each 
coil  consists  of  many  wrought-iron  pipes.  The  coil  A, 
figs.  1  and  2,  leads  the  steam  in  counter  current  to  the 
fire  gases.  The  arrangement  of  a  counter-current  coil,  fed 
with  cold  steam,  is  necessary  to  secure  a  high  calorific 
efficiency,  respectively,  a  low  temperature  of  the  fire  gases 
having  passed  the  superheater.  From,  the  coil  A,  where 
the  steam  is  slightly  superheated,  it  flows  through  the 
coil  B  in  parallel  current  to  the  fire  gases,  till  it  leaves 
the  superheater. 

The  protection  of  the  heating  coil  nearest  to  the  fire 
would  be  a  good  deal  better,  if  the  arrangement  were  such 
that  not  slightly  superheated  steam,  but  cold  wet  steam 
should  enter  the  coil  located  close  to  the  fire. 

A  superheater  of  this  kind  is  shown  in  figs.  3  and  4,  an 
arrangement  which  was  patented  in  1890.  Before  the 
steam  enters  the  superheater  it  passes  a  separator  C  of 
any  design.  The  dry  steam  is  conducted  by  the  pipe  D, 
heating  coil  E,  and  pipe  F  to  the  engine.    The  wet  steam 
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and  the  water,  leaving  the  separator  C,  is  conducted  by 
the  pipe  G,  water-discharge  pipe  H,  heating  coil  I,  and 
pipe  F  into  the  engine.  The  coil  E  leads  the  steam  in 
counter  current,  the  coil  I  in  parallel  current  to  the  fire 
gases.  By  this  arrangement  the  fire  gases  are  cooled  off 
to  the  lowest  temperature  which  can  be  obtained,  because 
cold  steam  enters  a  counter-current  coil  located  at  the  end 
of  the  superheater.  This  arrangement  also  protects  the 
coil  I  nearest  to  the  fire  in  the  best  way,  because  cold 
steam  and  all  the  water  coming  from  the  separator  enters 
the  superheater  where  the  fire  gases  have  the  highest 
temperature.  This  water  has  to  be  evaporated  before  the 
superheating  commences.  That  means,  the  part  of  the 
heating  coil  close  to  the  fire  acts  not  as  superheater,  but 
as  boiler.    When  all  the  water  in  the  coil  I  is  evaporated, 


and  the  temperature  of  the  steam  begins  to  rise,  the  fire 
gases  are  cooled  off  to  such  a  degree  that  they  cannot 
injure  the  superheating"  coils. 

The  superheater  described  in  figs.  3  and  4  gives  the  same 
caloric  efficiency  as  that  in  figs.  1  and  2,  because  both  have 
at  the  ends  of  the  superheater  a  counter-current  coil  fed 
with  cold  steam. 
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Using  the  same  heating  surface,  the  superheater  shown 
in  figs.  3  and  4  superheats  the  steam  to  the  same  degree 
as  the  superheater  in  figs.  1  and  2,  notwithstanding  each 
part  of  the  steam  coming  from  the  separator  passes  only 
one  of  the  heating  coils,  while  in  figs.  1  and  2  the  whole 
of  the  steam  passes  both  heating  coils.  This  will  be  under- 
stood if  it  is  considered  that  the  velocity  of  the  steam  in 
figs.  3  and  4  is  much  lower  in  both  heating  coils  than 
in  the  heating  coils  in  figs.  1  and  2,  because,  in  the  first 
case,  only  one  part  of  the  steam  passes  each  coil,  while  in 
the  latter  case  the  whole  steam  passes  both  coils. 

It  would  not  matter  if  the  steam  coming  from  the  coils 
E  and  I  did  not  have  exactly  the  same  temperature,  because 
the  steam  is  mixed  after  leaving  the  superheater  and  gets 
to  a  uniform  temperature.  It  is  easy  to  make  the  heating 
surfaces  of  the  coils  in  such  a  proportion  that  the  steam 
is  equally  superheated  in  both  coils.  If  exactly  the  same 
temperature  of  the  steam  at  the  end  of  the  coils  E  and  I 
is  wanted,  it  can  be  obtained  if  the  pipes  D  and  G  are 
each  equipped  with  a  valve,  not  shown  in  the  figures,  to 
regulate  the  velocity,  and  consequently  the  temperature 
of  the  steam  in  both  heating  coils.  These  valves  have  to 
be  adjusted  only  once,  and  need  not  be  tight;  common 
butterfly  valves  will  do. 

It  will  be  obvious  that  by  increasing  the  moisture  con- 
tained in  the  steam  coming  from  the  boiler,  the  protection 
of  the  superheating  coil  close  to  the  fire  increases. — Power. 


Electrical  Driving  of  Textile  Mills. — The  worsted- 
spinning  mills  of  Messrs.  Thomas  Burnley  and  Sons  Limited, 
Gomersal,  have  recently  been  completely  equipped  with  electric 
motors,  and  the  whole  mill  is  now  driven  electrically.  A  point 
of  interest  in  connection  with  this  installation  is  that  the 
electrical  energy  is  being  purchased  from  the  Yorkshire  Electric 
Power  Company,  and  therefore  the  boilers  and  main  engines 
of  the  mill  will  no  longer  be  required.  The  advantages  of 
electrical  driving  of  textile  mills  are  well  known  and  fully 
appreciated  in  other  parts  of  the  world,  and,  now  that  the 
Yorkshire  mill  owners  can  obtain  a  cheap  supply  of  electricity 
"on  tap''  from  the  power  company,  Messrs.  Burnley's  example 
will  doubtless  be  rapidly  followed  by  others. 
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THE   STEEL   HARDENING  METALS.* 


Theke  are  included,  under  the  head  of  steel-hardening  metals, 
r.ickel  and  cobalt,  chronium,  tungsten,  molybdenum,  vanadium, 
titanium,  and  uranium,  which  are  named  in  the  order  of  the 
importance  of  their  production  and  use  for  steel  hardening  pur- 
poses. These  metals  are  not  added  to  the  steel  to  cause  chemical 
reactions  to  take  place,  by  which  harmful  ingredients  are  made 
to  go  into  the  slag  or  to  pass  off  as  gases,  as  is  the  case  in  the 
use  of  feiro-silicon  or  ferro-manganese  (spiegeleiseu),  which  are 
added  to  the  furnace  in  the  original  manufacture  of  the  steel, 
'these  other  ferro  alloys  are  not  added  until  after  the  steel  lias 
been  manufactured,  and  their  use  is  as  a  physical  addition  to 
the  manufactured  steel  for  the  physical  benefits  that  they 
confer  upon  it,  and  hence  they  accomplish  their  purpose  in  a 
manner  entirely  different  from  that  of  the  ferro-silicon  or 
ferro-manganese. 

Some  of  the  metals,  as  nickel,  chromium,  and  tungsten,  are 
now  entirely  beyond  the  experimental  stage  and  are  well  estab- 
lished in  the  commercial  world  as  definite  steel-hardening 
metals,  and  new  uses  are  being  constantly  devised  for  the 
different  steels,  which  are  causing  a  constant  increase  in  their 
production  Others,  as  molybdenum  and  vanadium,  although 
they  have  been  proved  to  give  certain  positive  values  to  steel, 
have  not  been  utilised  to  any  large  extent  as  yet  in  the  manu- 
facture of  molybdenum  or  vanadium  steel,  partly  on  account 
of  the  cost  of  the  ores  containing  these  metals.  Titanium  and 
uranium  are  still  in  the  experimental  stage;  and,  although  a 
good  deal  has  been  written  as  to  the  value  of  titanium  as  an 
alloy  with  steel,  there  is  at  the  jjresent  time  very  little  if  any  of 
it  used  in  the  manufacture  of  a  commercial  steel. 

Since  the  introduction  of  the  electric  furnace  and  the  con- 
sequent methods  that  have  been  devised  for  reducing  ores,  it 
has  become  possible  to  obtain  these  ferro  alloys  directly  from 
the  ores  by  reducing  them  in  the  electric  furnace,  and  hence 
experiments  have  been  conducted  on  a  much  larger  scale  than 
formerly.  The  prices  of  the  various  ferro  alloys  vary  con- 
siderably. 

Besides  the  use  of  ferro-manganese  for  the  chemical  effect 
which  it  produces  in  the  manufacture  of  steel  in  eliminating 
injurious  substances,  it  is  also  used  in  the  production  of  a 
special  steel  which  possesses  to  a  considerable  degree  combined 
hardness  and  toughness.  Such  steel  contains  from  0'8  to  1£  per 
cent  of  carbon  and  about  12  per  cent  of  manganese,  and  is 
known  as  "  Hadfield  manganese  steel."  If  only  1'5  per  cent  of 
manganese  is  added  the  steel  is  very  brittle,  and  the  furthei 
addition  increases  this  brittleness  until  the  quantity  of  man- 
ganese has  reached  4  to  5'5  per  cent,  when  the  steel  can  be  pul- 
verised under  the  hammer.  With  a  further  increase,  however, 
of  the  quantity  of  manganese,  the  steel  becomes  ductile  and 
very  hard,  reaching  its  maximum  degree  of  these  qualities  with 
12  per  cent  of  manganese.  The  ductility  of  the  steel  is  brought 
out  by  sudden  cooling,  a  process  the  opposite  of  that  used  for 
carbon  steel.  These  properties  of  manganese  steel  make  it 
especially  adapted  for  use  in  the  manufacture  of  rock-crushing 
machinery,  safes,  and  mine  car  wheels. 

Nickel  finds  its  largest  use  in  the  manufacture  of  special 
nickel  and  nickel  chromium  steels,  and  the  use  of  these  steels 
for  various  purposes  in  the  arts  is  constantly  increasing.  The 
greatest  quantity  of  nickel  steel  is  used  in  the  manufacture  of 
armour  plate,  either  with  or  without  the  addition  of  chromium. 
There  is  probably  no  armour  or  protective  deck  plate  made 
which  does  not  contain  from  3  up  to  5  per  cent  of  nickel. 
Nickel  steel  is  also  used  for  the  manufacture  of  ammunition 
hoists,  communication  tubes,  and  turrets  on  battleships,  and  for 
gun  shields  and  armour. 

The  properties  of  nickel  steel,  or  nickel  chromium  steel, 
that  make  it  especially  adapted  for  these  purposes  are  its  hard- 
ness and  great  tensile  strength,  combined  with  great  ductility 
and  a  very  high  limit  of  elasticity.  One  of  the  strongest  points 
in  favour  of  a  nickel-steel  armour  plate  is  that  when  it  is  per- 
forated by  a  projectile  it  does  not  crack.  The  Krupp  steel, 
which  represents  in  composition  about  the  universal  armour- 
plate  steel,  contains,  approximately,  3'5  per  cent  of  nickel, 
1'5  per  cent  of  chromium,  and  0'25  per  cent  of  carbon. 

Another  use  for  nickel  steel  that  is  gradually  increasing  is 
the  manufacture  of  nickel-steel  rails.  During  1903  there  were 
over  11,000  tons  of  these  rails  manufactured,  which  were  used 
by  the  Pennsylvania,  the  Baltimore  and  Ohio,  the  New  York 
Central,  the  Bessemer  and  Lake  Erie,  the  Erie,  and  the  Chesa- 
peake and  Ohio  railroads.  These  orders  for  nickel-steel  rails 
resulted  from  the  comparison  of  nickel-steel  and  carbon-steel 
rails  in  their  resistance  to  wear  duriug  the  five  months'  trial 
of  the  nickel-steel  rails  that  were  used  on  the  horse  shoe  cui've 
of  the  Pennsylvania  railroad.  The  advantages  that  are  claimed 
for  the  nickel-steel  rail  are  its  increased  resistance  to  abrasion 
and  its  higher  elastic  limit,  which  increases  the  value  of  the 
rail  as  a  girder.  On  sharp  curves  it  has  been  estimated  that  a 
nickel-steel  rail  will  outlast  four  ordinary  rails. 
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Nickel  steel  has  also  been  largely  adopted  for  forgings  in 
large  engines,  particularly  marine  engines,  and  it  is  under- 
stood that  this  is  now  the  standard  material  for  this  purpose 
in  the  United  States  navy.  There  is  a  very  great  variety  of 
these  forgings  and  drop  forgings  which  include  the  axles  and 
certain  other  parts  of  automobiles,  shafting  and  crank  shafts 
for  Government  and  merchant  marine  engines  and  stationary 
engines,  for  locomotive  forgings,  the  last  including  axles,  con- 
necting rods,  piston  rods,  crank  pins,  link  pins,  and  pedestal 
cap  bolts,  and  for  sea-water  pumps. 

Another  important  application  that  is  being  tried  with  nickel 
steel  is  the  manufacture  of  wire  cables,  and  during  the  last 
year  such  cables  have  been  made  by  the  American  Steel  and 
Wire  Company,  but  no  comparison  can  as  yet  be  made  between 
them  and  the  ordinary  carbon-steel  cables  with  respect  to  their 
wearing  qualities.  In  the  manufacture  of  electrical  apparatus 
nickel  steel  is  beginning  to  be  used  in  considerable  quantity. 
The  properties  of  tins  steel  which  make  it  especially  valuable  for 
such  uses  are,  first,  its  high  tensile  strength  and  elastic  limit, 
and  second,  its  high  permeability  at  high  inductions.  For  rock 
drills  and  other  rock-working  machinery  nickel  steel  is  used 
in  tiie  manufacture  of  the  forgings,  which  are  subjected  to 
repeated  and  violent  shocks.  The  nickel  content  of  the  steel 
used  in  these  forgings  is  approximately  3  per  cent,  with  about 
0 '40  per  cent  of  carbon.  The  rock  drills  or  bits  are  made  for 
the  most  part  of  ordinary  crucible  cast  steel,  which  has  been 
hardened  and  tempered.  A  nickel-chrome  steel  is  now  being 
made,  which  is  used  to  some  extent  in  the  manufacture  of 
tools. 

Nickel  steel  in  the  form  of  wire  has  been  used  quite  exten- 
sively and  for  many  purposes — for  wet  mines,  torpedo  defence 
netting,  electric  lamp  wire,  umbrella  wire,  corset  wire,  etc. — 
where  a  non-corrosive  wire  is  especially  desired.  When  a  low 
coefficient  of  expansion  is  desired — as  in  the  manufacture  of 
armoured  glass,  in  the  mounting  of  lenses,  mirrors,  level  tubes, 
balances  for  clocks,  weighing  machines,  etc — nickel  steel  gives 
good  satisfaction.  For  special  springs,  both  in  the  form  of  wire 
and  flats,  a  high  carbon  nickel  steel  has  been  introduced  to 
a  considerable  extent.  Nickel  steel  is  also  being  used  in  the 
manufacture  of  dies  and  shoes  for  stamp  mills,  for  cutlery, 
tableware,  harness  mountings,  etc. 

Nickel  steels  containing  from  25  to  30  per  cent  nickel  are 
used  abroad  to  some  considerable  extent  for  boiler  and  con- 
denser tubes  and  aire  now  being  introduced  into  this  country. 
The  striking  characteristic  of  these  steels  is  their  resistance 
to  corrosion,  either  by  fresh,  salt,  or  acid  waters,  by  heat,  and 
by  superheated  steam.  In  addition  to  marine  boilers,  high 
nickel-steel  tubes  can  be  used  to  advantage  for  stationary 
boilers,  automobile  boilers,  and  locomotive  safe  ends. 

The  largest  use  of  chromium  is  in  the  manufacture  of  a 
ferro-chromium  alloy  which  is  used  in  the  manufacture  of 
chrome  steel.  In  the  manufacture  of  armour  plate  ferro-chrome 
plays  a  very  important  part,  and,  although  it  is  sometimes  used 
alone  for  giving  hardness  and  toughness  to  the  armour  plate, 
it  is  more  commonly  used  in  combination  with  nickel,  making  a 
nickel  chromium  steel  armour  plate.  Other  uses  of  chrome 
steel  are  in  connection  with  five-ply  welded  chrome  steel  and 
iron  plates  for  burglar-proof  vaults,  safes,  etc.,  and  for  castings 
that  are  to  be  subjected  to  unusually  severe  service,  such  as 
battery  shoes  and  dies,  wearing  plates  for  stone  crushers,  etc. 
A  higher  chromium  steel,  which  is  free  from  manganese  will 
resist  oxidation  and  the  corrosive  action  of  steam,  fire,  water, 
etc.,  to  a  considerable  extent,  and  these  properties  make  it 
valuable  in  the  manufacture  of  boiler  tubes.  Chromium  steel 
is  also  used  to  some  extent  as  a  tool  steel,  but  for  high-speed 
tools  it  is  being  largely  replaced  by  tungsten  steel,  which  seems 
to  be  especially  adapted  to  this  purpose. 

Ferro-chromium  is  made  in  an  electric  furnace  and  is  pro- 
duced directly  from  the  ore.  In  the  United  States  the  com- 
pany producing  the  largest  quantity  of  ferro-chromium  is  the 
Willson  Aluminium  Company,  whose  electric  furnaces  are  located 
at  Kanawha  Falls,  W.  Va.  Besides  the  manufacture  of  ferro- 
chromium  this  company  also  makes  ferro-tungsten,  ferro- 
molybdenum,  ferro-silicon,  ferro-vanadium,  and  ferro-titanium. 
The  company  obtains  its  chief  supply  of  chrome  ores  from  the 
Daghardi  mines,  in  Asia  Minor,  and  the  Thiebargi  mines,  in 
New  Caledonia.  Ferro-chromium  has  also  been  made  by  the 
Willson  Aluminium  Company  from  the  chronium  ores  from  the 
Black  Lake  District,  Quebec. 

The  Willson  Aluminium  Company  has  been  supplying  the 
ferro-chromium  used  by  the  Bethlehem  and  the  Carnegie  Steel 
Companies  for  the  armour  plates  which  these  companies  have 
manufactured. 

The  demand  for  tungsten  ores  for  use  in  the  manufacture 
of  ferro-tungsten  to  be  used  in  the  manufacture  of  tungsten 
steel  continues  to  increase,  especially  from  abroad.  Tungsten 
steel  is  used  to  some  extent,  more  generally  abroad  than  in  the 
United  States,  in  the  manufacture  of  armour  plate  and  armour- 
piercing  projectiles.  For  this  purpose  it  is  used  in  combination 
either  with  nickel  or  chromium,  or  with  both  of  these  metals. 
The  use  for  which  tungsten  steel  seems  to  be  best  adapted  is  in 
I   the  manufacture  of  high-speed  tools  and  magnet  steels.  There 
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is  considerable  variation  oi  opinion  as  to  the  value  of  tungsten 
in  the  manufacture  of  armour  plate. 

The  use  of  molybdenum  steel  continues  to  increase,  and 
hence  there  is  an  increasing  demand  for  the  ores  of  this  metal. 
The  inain  use  of  fe.rro-molybdeimm  is  in  the.  manufacture  of 
fool  steel. 


ELLIPTICAL  CHUCK  FOR  MILLING  ELLIP- 
TICAL HOLES  WITH  AN  ORDINARY 
LATHE. 

The  accompanying  cuts,  figs.  1  to  7,  show  the  construction 
of  an  elliptical  chuck  designed  for  milling  elliptical  holes 
with  an  ordinary  lathe.  The  face  of  the  chuck  is  a  cast>iron 
plate  20  in.  diameter,  which,  instead  of  travelling  in  a 
circle,  moves  in  an  elliptical  orbit  carrying  with  it  the 
work  to  be  drilled.  The  cutting  is  done  by  a  small  end 
mill  mounted  in  the  tool  post  and  driven  by  a  belt  from 
the  countershaft  overhead.  Since  the  axis  of  the  end  mill 
remains  stationaiy  in -reference  to  the  centre  line  of  the 
lathe,  but  the  work  travels  in  an  ellipse,  it  is  evident  that 
an  elliptical  groove  will  be  formed,  leaving  a  core  which 
will  drop  out  when  the  hole  is  completed. 


In  placing  the  chuck  on  the  lathe  the  piece  in  fig.  6,  with 
the  ring  in  fig.  4  attached,  should  be  in  position  first ;  then 
plate  C  is  carefully  adjusted  to  plate  B,  which  is  then 
screwed  on  the  spindle.  Lastly,  the  steel  blocks  in  fig.  5 
should  be  fitted  close  to  the  stationary  ring  so  that  they 
will  travel  around  it  without  backlash.  It  is  evident  that 
when  the  ring  in  fig.  4  is  drawn  away  from  the  centre, 
either  forward  or  backward,  the  revolving  steel  blocks 
will  cause  the  plate  to  travel  in  an  elliptical  path,  the 
eccentricity  of  which  will  depend  upon  the  distance  this 
ring  is  set  off  centre.  The  size  of  the  ellipse  is  regulated 
by  the  cross-feed  or  the  distance  the  end  mill  is  off  the 
axis  of  the  lathe. — /.  D.  Adams,  in  "  Machinery." 


A  METHOD  OF  PREVENTING  VIBRATION  IN 
CERTAIN  CLASSES  OF  STEAMSHIPS* 

A  considerable  number  of  papers  relating  to  the  vibration 
of  ships  have  been  read  before  this  institution,  and  in  them 
methods  have  been  given  for  designing  engines  which  shall 
be  properly  balanced. 

Xo  doubt,  to  have  each  engine  properly  balanced  is  the 


r*0  TOOL  STEEL 
fj-l  ill  over 
Fig.  5 


ONE,  CAST  IRON 

Fiuisli  all  over 
Fig.  7 


ONE,  CAST  IRON 
Finisu  ill  over 
Fig.  6 


Fig.  1  shows  a  front  elevation  and  a  horizontal  cross- 
section  through  the  centre  of  the  spindle.  Fig.  2  shows  a 
cast-iron  plate  B,  which  is  threaded  to  fit  the  lathe  spindle. 
The  front  side  of  this  plate  has  a  dovetail  groove,  one  side 
of  which  is  made  adjustable  for  wear  by  means  of  the 
piece  G  shown  in  fig.  7.  The  face  of  the  chuck  C,  shown 
in  fig.  3,  is  a  cast-iron  plate,  planed  smooth  on  the  face, 
and  having  a  dovetail  on  the  back  to  match  plate  B.  The 
two  blocks  on  the  back  of  plate  C  pass  (with  considerable 
clearance)  through  the  openings  in  the  plate  B,  as  shown 
in  fig.  1.  On  these  two  blocks  are  fastened  by  cap  screws 
the  two  steel  blocks  E  shown  in  fig.  5.  These  two  blocks 
travel  around  the  cast-iron  ring  D,  shown  in  fig.  4,  as 
indicated  on  the  sectional  view  in  fig.  1.  The  projecting 
lugs  on  this  ring  fit  into  the  horizontal  groove  in  the  piece 
shown  in  fig.  6.  Fig.  6  is  the  only  piece  that  is  permanently 
attached  to  the  lathe.  The  opening  in  the  centre  is  slid 
over  the  lathe  spindle,  and  after  being  carefully  lined  up 
it  is  screwed  to  the  headstock  of  the  lathe.  It  is  necessary 
that  the  horizontal  groove  be  lined  up  parallel  with  the 
base  of  the  lathe  and  at  rieht  angles  with  the  centre  line 
of  the  spindle. 
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right  and  most  desirable  thing,  if  it  can  be  done  without 
interfering  with  its  working  in  other  respects. 

The  present  note  is  merely  to  point  out  that  in  twin- 
screw  ships,  no  matter  how  much  the  engines  individually 
are  out  of  balance,  freedom  from  vibration  in  the  ship 
can  be  secured  if  the  engines  are  constrained  to  run  at  the 
same  speed  and  in  opposite  phase  to  one  another. 

I  have  often,  in  reports  on  such  subjects,  referred  to 
the  complete  absence  of  vibration  in  twin-screw  vessels, 
when  the  phases  of  the  engines  are  opposed,  as  an  illustra- 
tion of  the  fact  that  properly  applied  balance  weights 
would  prevent  vibration  altogether,  for  in  this  case  the 
moving  parts  of  each  engine  act  as  balance  weights  to  the 
other,  and  if  any  method  could  be  found  of  keeping  the 
relative  phase  of  the  two  engines  constant  no  other 
balancing  would  be  required. 

Of  course,  it  is  impracticable  to  connect  the  engines  by 
gearing  or  any  equivalent  mechanical  device.  Any  con- 
nection between  the  two  engines,  if  the  method  is  to  be  a 
practical  success,  must  be  applicable  at  will  and  capable 

*  Paper  read  at  the  Spring  Meetings  of  the  Forty-sixth  Session  of  the  Institu- 
tion of  Naval  Architects,  April  U,  1905,  l>y  Mr.  A.  Mallock 
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of  being  removed  with  ease  without  stopping  the  engines 
or  interfering  in  any  way  with  their  separate  working 
when  removed.  • 


J 

ft 

m 

l 

U 1 

[J 

 1 —  t™ 

Fio.  1. 


All  this  might  be  done  with  a  governor  of  the  form 
suggested  diagrammatically  in  figs.  1  and  2. 


Fio. 


A  and  B  and  C,  C  are  a  set  of  differential  wheels  of 
which  A  is  driven  by  the  port,  and  B  by  the  starboard 
engine.    The  axes  of  the  intermediate  wheels  C,  C  are 


fixed  to  the  shaft  E,  which  carries  the  eccentric  F  from 
Which  the  valve  G  is  worked. 

As  long  as  A  and  B  revolve  at  the  same  speed  the  shaft 
E  remains  stationary,  but  it  rotates  if  the  speeds  of  A 
and  B  differ. 

The  valve  at  G  is  made  so  that  if  the  shaft  E,  with  its 
eccentric  F,  moves  in  either  direction  from  some  assigned 
position,  owing  to  a  difference  of  speed  between  A  and  B, 
high-pressure  steam  is  admitted  to  the  low-pressure  cylinder 
of  the  engine,  which  has  the  lesser  speed  until  the  valve 
and  eccentric  resume  their  original  position. 

The  steam  pipes  required  for  this  purpose  would  be  very 
small. 

By  cutting  off  the  steam  supply  to  G  the  governor  would 
cease  to  operate,  and  the  engines  would  then  be  absolutely 
independent. 

I  have  had  a  recent  experience,  on  one  of  the  largest 
of  the  Cape  liners,  of  how  annoying  an  intermittent 
vibration  can  be.  In  the  ship  in  question  the  vibration 
was  horizontal,  and  the  engines  were  generally  running  at 
speeds  differing  by  something  less  than  a  revolution  per 
minute.  Thus,  during  intervals  of  rather  more  than  a 
minute  the  vibration  would  cease  and  again  rise  to  a 
maximum,  and  while  being  kept  awake  from  this  cause 
I  had  plenty  of  time  to  think  if  no  remedy  could  be  found 
less  drastic  than  altering  the  engines  themselves. 

I  believe  that  the  plan  now  sketched  would  be  effective, 
and  the  cost,  even  for  the  largest  ship,  would  be  reckoned 
in  hundreds  rather  than  in  thousands  of  pounds. 
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"  A  Complete  Class-book  of  Naval  Architecture."  By  W.  T. 

Lovett.    London :  Longmans,  Green,  and  Company, 

39,  Paternoster  Row. 
The  need  of  such  a  class-book  as  this  has  been  long  felt, 
particularly  by  students  who  are  in  want  of  a  systematic 
study  as  a  preparation  for  the  Board  of  Education  Examina- 
tion. Written  by  such  an  authority  as  the  author,  who  is 
lecturer  on  the  subject  at  the  Belfast  Municipal  Technical 
Institute,  a  student  should  not  hesitate  in  concluding  that 
he  will  find  within  its  cover  the  class  of  information  he 
most  desires.  Being  a  work  for  students,  naturally  some 
space  is  devoted  to  elementary  mathematical  rules  and  the 
geometry  of  surfaces,  and  this  leads  up  to  the  subject 
of  buoyancy,  displacements,  and  specific  gravities.  Follow- 
ing on  these,  the  author  deals  with  the  strength  of  parts  and 
of  the  whole,  going  into  details  of  shearing  and  bending 
strains,  and  their  relations  as  applied  to  the  case  of  a  beam. 
The  effect  of  corrosion  and  fouling  is  treated  upon.  The 
advantages  of  different  forms  of  rudders'  and  steering  gears 
are  given ;  also  the  relation  of  horse  power  to  speed,  and 
the  three  principal  means  of  power  propulsion.  The  more 
practical  treatment  of  design  follows  with  the  method  of 
"  laying  off,"  and  an  explanation'  of  terms  usually  employed. 
A  book  of  this  sort  would  hardly  be  complete  without 
particulars  of  Lloyd's  rules  for  steel  vessels  and  those  of 
the  British  Corporation.  A  sei'ies  of  excellent  questions 
and  answers  are  given  to  test  the  student's  progress.  The 
Naval  Architecture  syllabus  and  Board  of  Education  instruc- 
tions, besides  a  number  of  blank  pages  for  notes,  should 
prove  of  additional  value.  We  consider  this  work  fully 
sustains  the  position  intended  for  it,  the  illustrations  beinp- 
well  prepared  and  the  matter  well  arranged. 
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THE  GERMAN   MANUFACTURER  AND  THE  INTER- 
NATIONAL CONVENTION. 

Most  inventors  are  aware  that  under  an  International 
Convention  any  person  who  has  applied  for  a  patent 
in   one  of   the   contracting   States    enjoys   as  regards 
registration  in  the  other  States  a  right  of  priority  for  a 
term  of  twelve  months.    Consequently,  subsequent  regis- 
tration of  an  application  in  any  of  the  other  States  before 
the  expiry  of  this  period  is  not  invalidated  through 
another  registration,  or  by  publication  or  user  of  the 
invention  during  the  interval.    That  is  to  say,  for  example, 
it  would  appear  unnecessary  for  an  inventor,  after  he  has 
applied  for  his  British  patent,  to  trouble  about  the  more 
important  foreign  patents  for  nearly  a  year.    This  apparent 
advantage  has  been  more  appreciated  during  the  last  few 
years,  since  Germany,  who  had  hitherto  withheld,  joined 
the  convention.     The  German  manufacturer  had  before 
that  event  earned  an  evil  reputation  for  taking  English 
ideas  or  newly-patented  articles  and  immediately  flooding 
the  German  market,  so  that  not  only  was  the  Englishman 
ousted  from  commercial  competition,  but  all  chance  of 
obtaining  a  German  patent  was  prevented  by  prior  publica- 
tion.   Very  often  the  German  manufacturer  applied  for  a 
patent  himself  bef  ore  entering  the  market.  When  Germany 
joined  the  convention  it  was  thought  that  this  evil  practice 
was  doomed ;  but  the  German  manufacturer  is  very  much 
awake  to  his  opportunities,  and  he  has  found  a  loophole 
through  which  to  escape.      The  practice  of  the  British 
Patent  Office  is  to  actually  date  patents  granted  under 
the  convention  back  to  the  date  of  the  first  application 
for  patent  in  a  country  which  is  a  party  to  the  convention. 
The  German  practice  is  not  to  so  antedate  the  patent,  but 
to  give  it  the  date  of  actual  application,  which  may  be 
nearly  twelve  months  after  the  date  of  application,  say, 
in  England.    Although  publication  and  user  within  that 
twelve  months  will  not  invalidate  the  German  patent,  the 
date  of  the  patent  is  exceedingly  important  in  another 
respect,  as  the  English  inventor  may  know  to  his  cost. 
According  to  the  Patent  Law  of  Germany,  a  man  who  has 
used  an  article  before  the  date  of  application  for  a  patent 
there  cannot  afterwards  be  prevented  from  using  it  by  the 
patentee.      Therefore     the    wily    manufacturers  have 
ingeniously  concluded  that  if  they  can  manage  to  use  and 
get  their  customers  to  use  any  invention  which  they  may 
obtain  from  the  English  patentee  before  the  latter  has 
applied  for  his  German  patent,  they  cannot  be  prevented 
from  continuing  that  use.      It   is  therefore   quite  as 
necessary  as   before   for   a  British    inventor   to  safe- 
guard his  invention  from  the  scrutiny  of  the  German 
manufacturer  until  he  has  decided  on  his  foreign  patents 
and  at  least  lodged  his  German  application. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Spiecifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  ''Recently  Completed 
Specifications,'"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  SO,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

7575  S.  J.  WHITNEE.  Supports  and  guards  for  plants, 
flowers,  etc. 

7076  T.  BROWN  and  A.  M.  BROWN.  Manufacture  of 
beater  plates  for  threshing  machines, 

7758    ADOLF  BECK.    Corn-binding  machines. 

7788  H.  &  J.  MASON  and  H.  WHITE.  Pots  to  hold  flowers, 
vegetables,  etc. 

7793    F.  J.  SPILLER.    Hand  tool  for  potato  planting.* 

7846    S.  B.  BAMFORD.    Mowing  and  reaping  machines. 

7971  E.  J.  LAINCHBURY.  Blast  pans  for  threshing 
machines,  etc. 

Arms  and  Ammunition. 

771'!    B.LARSON.  Apparatus  for  charging  rifle  cartridges,  etc.* 
7733    T.   L.    JONES   and  AUTO    ELECTRIC    RIFLE  & 
TARGET  CO.    LTD..      Improvements   in  target 
practice  mechanism  when  no  projectiles  are  used. 
77.34-    J.  H.  TOPHAM.    Small  arms,  and  stocks  and  magazines 
for  same. 

7772    F.  J.  BROWN.    Rifle  range  marker. 
7799    F.  KRUPP.    Sighting  devices  for  travelling  or  wheeled 
ordnance.* 

Bottles,  Glass,  &c. 

7541    R.  COLE  and  C.  E.  BEAVIS.    Bottle-filling  machines 

for  aerated  beverages.* 
7561    W.  HOLINER.    Bottle  seals.* 

7663    W.   H.  TONES.    Ornamentation    of  leaded  glass  for 

various  purposes. 
7817    J.  HORSFALL  and  F.  PEACHY.    Infernally  stoppered 

bottles. 

7855   J.  R.  TRIGWELL.    Non-refillaMe  bottle. 

7871    J.  T.  HILTON  and  H.  L.  HILTON.    Filling  of  wired 

mucilage,  etc.,  bottles  without  leakage. 
7954    A.  BROWN  and  II.  &  F.  LOMAX.    Preventing  refilling 

of  bottles. 
7978    H.  W.  PRESTON.  Bottle. 

Building  and  Construction. 

3072a  (1903)  AV.  H.  STOUT  and  W.  DE  WITT  CHAM- 
BERLIN.    Nailing  apparatus. 

7537  F.  WYNNE.  Manufacture  of  cement  from  blast  furnace 
slag. 

7550  THE  METALLIC  BRICK  CO.  LTD.  and  W.  H. 
KENYON.    Drying  bricks. 

7635    A.  MACINTOSH.    Locking  window  sashes. 

7638    W.  WHITEHEAD.    Stand  for  masons'  headstones,  etc.* 

7705  L.  P.  R.  MORISSE.  Direct  utilisation  of  the  lacti- 
ferous juices  of  guttapercha,  etc. 

7724    B.  MAGRINY.    Sliding  window  sashes. 

7736    M.  LAN.    Fixing  plaster  work  to  ceilings.* 

7760  C.  WILHELM  KUCHENMEISTER.    Brick  moulding 

7761  C.  WILHELM  KUCHENMEISTER.    Brick  moulding 

machines.* 

7762  C.  W.  and  P.  T.  KUCHENMEISTER.    Brick  mould- 

ing machines.* 
7837    P.  H.  BEVIER.    Reinforced  terra-cotta  arches.* 
7869    H.  G.  PLANT.    Spring  window  and  door  fastener. 


7886  A.  BRANCART  and   E.  MICHOTTE.      Machine  for 

lining  tiles  with  holding  hooks.* 

7887  A.  BRANCART  and  E.  MICHOTTE.    Tiles  for  lining 

purposes.* 

7889  J.  HUTCHINSON.  Power  press  for  bricks,  briquettes 
of  fuel  and  ore,  and  paving  blocks,  etc. 

7938    E.  SAVERY.    Constructive  woodwork. 

7955    W.  S.  DENNIS.    Securing  gutters  to  their  supports. 

7959    T.  A.  PALFREY.    Distemper  capsules. 

7977    H.  C.  JONES.    Dividing  and  dove-tail  apparatus. 

7987    J.  GASTEIGER,  jun.    Apparatus  for  drying  walls. 

7992  H.  A.  VIEWEG.  Window  lock  and  lift  for  public  and 
school  buildiugs. 

8019    H.  ALTY.    Dies  for  tiles,  bricks,  etc. 

8024  E.  LAINE.  Manufacture  of  composition  for  building 
purposes.* 

Chemistry  and  Photography. 

7525    S.  COWPER-COLES.    Manufacture  of  zinc  dust. 

7549    F.  M.  SPENCE.    Production  of  alum. 

7557    O.  IMRAY  (Farbwerke  vormals  Meister,  Lucius,  &,  Bruu- 

ing,  Germany).    Coloured  photographic  images. 
7592    J.  Y.  JOHNSON  (The  Bodische  Anilin  Soda  Fabrik, 

Germany).    Manufacture  of  discharging  agents. 
7630    M.  MACFARLANE  HENDERSON.    Treating  paraffin 

wax. 

7616    ALEXANDRE    V.    CORN1LLAUS.       Extraction  and 

purification  of  sulphur.* 
7626    C.  FIELDING.    Magazine  cameras. 

7660  R.  W.  E.  MACIVOR.  Treatment  of  sulphide  ores  con- 
taining zinc. 

7693  L.    ROBICSEK.      Manufacture   of   gelatine  emulsion 

papeis. 

7694  L.  MORISSE.    Treatment  of  the  milks  or  lactiferous 

juices  of  balata,  etc. 
7699    J.  P.  VAN  DER  PLOEG.    Manufacture  of  emulsion  of 

heavy  mineral  oils,  etc. 
7830    A.  L ANGER.    Producing  blood  albumin  preparations.* 
7835    G.  W.  JOHNSON  (L.  Durand  Huguenin  &  Co.,  Switzer- 
land).   Manufacture  of  lenoo-gallo-cyanine  dyes.* 

7838  K.    OEHLER.      Production    of  indolphenal-sulphuric 

acids.* 

7839  H.  H.  LAKE  (K.  Ochler,   Germany).    Blue  mono-azo 

dyes.* 

7900  A.  G.  BOULT  (Abbe  A.  Cardon,  France).  Photo- 
graphic apparatus.* 

7910  C,  D.  ABEL.  Manufacture  of  5-nitro-2-amidophenal 
and  colouring  matters  therefrom. 

7916  V.  C  DRIFFIELD  and  THE  UNITED  ALKALI  CO. 
LTD.    Purification  of  sulphuric  acid. 

7935  R.  B.  RANSFORD  (L.  Cassall(  &  Co.,  Germany).  Manu- 

facture of  colour  lakes. 

7936  R.  B.   RANSFORD.    Manufacture  ol  napthylencurea- 

oxysulphonic  acids  and  dyestuffs  therefrom. 
7967    J.  E.  THORNTON.      Methods  of  producing  coloured 
photographs. 

8017  L.  NAVARRE.  Portable  folding  dark  chamber  for 
photographers.* 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

7704    J.  T.  LAWRENCE.    Money  box. 

8021    E.  JANIK.    Cash  indicator  and  registers.* 
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Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 
7528    J.  B.  BROOKS.    Cycle  saddles. 

7548    P.  C.  JONES.    Handle-bar  stems  and  handles  cmnected 

with  motor  cycles,  etc. 
7397    THE       BIELEFELDEE  MASCHINENFABRICK 

VORMALS  DURKOPP   &    CO.    Free-wheel  hubs 

for  cycles,  etc.* 

7614  A.  CLEVELAND  and  J.  W.  PAINE.    Motor  cycle  and 

velocipede  brakos. 

7615  A.  NOONAN.    Motor  cycle  belt  fasteners. 
7690    E.  W.  BOHLE.    Cycle  rim  brakes.* 

7771    W.  and  A.  CHAMBERLAIN.      Brakes  and  free-wheel 

clutchis  for  cycles,  etc. 
7777    H.  LOWE.    Cycle  tool  bags. 

7863    G.  R.  STEAD  (trading  as  Payne  &  Co.).    Cycle  and 

motor  cycle  brakes. 
7698    E.  C.  B.  TIMPERLEY.      Manufacture  of  cycle  seat 

pillars. 

7902    WILHELM  BROS.    Driving  gear  for  cycles* 
7990    J.  H.  MORGAN.    Driving  mechanism  for  velocipedes 
and  motor  vehicles. 


Electrical. 

3655a    E.  S.  WOOLARD  MOORE  and  W.   B.  BENNITT. 

Starting,  stopping,  and  reversing  electric  motors. 
[Date  applied  for  under  Patents  Rule  9,  February 
24th,  1905.] 

7534    F.  WYNNE.    Heatiug  by  electricity. 

7591  J.  Y.  JOHNSON  (Voigt  &  Heieffner  Akt.-Ges.,  Ger- 
many). Synchronising  and  connecting  alternating 
current  machines  to  distributing  conductors.* 

7595  J.  F.  DRIVER.    Indicating  leakage  of  electricity. 

7596  A.   F.  BERRY.    Apparatus  for  supplying  alternating 

currents. 

7605  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Dynamos. 

7606  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Electro-magnetic 

SWrtcllGS. 

7617    J.  FRECHETTE.    Electric  cut-out  .switches.* 

7620    G.  E.  GAIFFE.    Measurement  of  X  and  other  rays. 

7645    G.  HANCHETT.    Electric  transformers. 

7700    E.  B.  GRAY.    Magneto  electric  machine. 

7707    A.  C.  EASTWOOD.    Lifting  magnets.* 

7719  H.  LEITNER  and  R.  N.  LUCAS.    Regulating  variable 

speed  dynamos. 

7720  H.  LEITNER.    Manufacture  of  accumulators. 

7721  THE  PHOZNIX  DYNAMO  MANUFACTURING  CO. 

LTD.    Electric  single-phase  motors. 
7732    R.  V.  VAUDREY.      Recording  electrically  charges  in 

water  reservoir  levels.* 
7819    THE    BRITISH    THOMSON-HOUSTON    CO  LTD. 

(General     Electric     Co.,     U.S.A.).  Coil-winding 

machines. 

7822   THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Control  systems  for 
electric  motors. 

7828  G.  E.  WILLIAMS.  Electric  .signalling  device  for 
motor  cars  for  night  and  day  use. 

7841  W.  P.  PHILLIPS.    Telegraphic  systems* 

7842  W.    C.    JOHNSON    and    S.    PATERSON.  Flexible 

armoured  electric  cables. 

7843  L.  GALAS.    Arc  lamps. 

7856    J.  P.  BARKER.    Electrically  propelled  railway  vehicles 

or  locomotives. 
7872    E.  R.  CLARKE.    Magneto  ignition  device. 
7874    L.  ANDREWS.    Control  of  electric  circuit  breakers,  etc.* 
7879    J.  W.  HANCOCK.    Trolley  heads  for  overhead  electric 
traction. 

7892    P.  H.  THOMAS.    Vapour  electric  apparatus.* 
7903    W.  FENNELL  and  W.  P.  PERRY.    Electric  accumu- 
lators or  secondary  electrolytic  cells.  " 

7919  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Electric 
rheostats. 

7920  S.  OSBORN.    Electric  switches. 

7!):{7    W.  U.  PICK.    Adjustable  brackets  and  arms  for  support- 
ing electric  lights,  etc. 
7941    M.  LAWTON.    Attaching  terminals  to  tubular  devices. 


7956  E.  A.  GREAVES.  Life  guards  for  electrically-propelled 
vehicles  etc. 

7972  R.  W.  PAUL  and  G.  W.  HARRIS.  Electrical  regu- 
lating, testing,  and  measuring  apparatus. 

7994  HANS  VOZGO  SI-I-M-GENSEN.  Mercury  vapour 
lamp.* 

8002  H.  BOURNE.  Construction  of  apparatus  for  electrical 
bobbin  and  coil  winding. 

8026    THE    BRITISH   THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Starting  device  for 
alternating  current  dynamo  electric  machines. 

8028    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Electric  motor  con- 
trolling switches. 

8033  A.  J.  DOWNES.  Electric  wire  terminals  and  connec- 
tions. 


Engineering  and  Mechanical. 

7522  J.  MELOTTE.    Centrifugal  separators.* 

7523  C.  A.  TURTON.    Loading  and  unloading  cages,  etc.* 
7539  A.  CROWTHER.    Couplings  for  flexible  tubing. 
7552  A.  BUHLER.    Hose  coupling  with  bayonet  joint. 

7563  W.  A.  MERRALLS.  Rock  breakers  and  pulverisers.* 
7565    M.  GRAHAM.  Conveyers. 

7570  C.  K.  MILLS  (H.  de  Rutyn,  France).  Change-speed 
gear. 

7585    F.  G.  PRICE.    Preventing  leakage  round  bolt  holes.* 
7619    T.  FALVEY.  Turbine. 
7639    R.  GRAY.    Turning  tool. 

7671  P.  BOUVILLAIN.  Moulding  machines  for  axle  boxes* 
7677    S.  P.  LEHMANN.    Using  the  tide  as  motive  power. 

7684  V.  W.  BEASLEY.  Radiators. 

7685  J.  C.  MERRYWEATHER  and  C.  J.  W.  JAKEMAN. 

Pumps. 

7688    M.  GRAHAM.    Hot  coke  conveyers. 

7697    F.  W.  SCHROEDER.    Change-speed  gear. 

7711  F.  LAMPLOUGH  and  THE  ALBANY  MANUFACTUR- 
ING CO.  LTD.    Radiators,  steam  condensers,  etc.* 

7716  A.  CAMILLE,  E.  RATEAU,  and  SAUTTER  HARLE 
&  CIE.  Manufacture  of  metal  blades  for  turbine 
wheels.* 

7718  W.  E.  EVANS  (W.  Haussknecht,  Germany).  Pump 
vales.* 

7729  C.  NEUMANN.    Centrifugal  suction  machines* 

7730  C.  NEUMANN.    Pressure  blowers* 

7731  C.  NEUMANN.    Air  compressors.* 

7744  K.  ELOESSER.  Mechanical  device  for  power  trans- 
mission. 

7764    W.  SCHLADERBUSCH.    Taps.*  . 
7773    C.  MILES.    Feed  gear  of  saw  benches  having  travelling 
tables. 

7789    A.,  J.  H.,  and  W.  CAMERON.    Machine  having  inherent 

power  to  generate  motion. 
7796    M.  SAUNDERS.    Variable  gearing. 

7800  A.  G.  BROOKES  (Templeton  Manufacturing  Co., 
U.S.A.).    Valve  mechanism  for  fluid  motors.* 

7809  STONE  &  CO.  LTD.  and  G.  E.  JAKEMAN.  Drilling 
and  tapping  water  mains  and  inserting  ferrules  and 
pipes  therein. 

7815  A.  ANDERSON.  Device  for  coupling  ropes  and  chains. 
7824.    THE  DEUTSCHE  NILES  WERKZENG-MASCHINEN- 

FABRIK  (M.  P.  Heir  rick).    Pneumatic  tools. 
7826    G.  HIGGINSON.    Valves,  stop  cocks,  etc. 
7829    T.  THOMPSON.  Pumps. 

7852    J.  B:  BROOKS.    Adjustable  spanners  and  wrenches. 
7870    A.  CLACKER  and  T.  A.  S.  CLACKER.    Rotary  engines. 
7877    B.  THOMAS.    Hydraulic  clutches. 

7884-  B.  H.  JUDGE.  Manufacture  of  screwing  dies  and 
appliances. 

7896  J.  C.  MOORE.  Communicating  power  or  motion  in 
various  degrees  or  speeds. 

7906  R.  A.  HAMMOND  and  F.  G.  WALDEN.  Worm  gear- 
ing.* 

7909    W.  COOPER.    Driving  pulleys. 

7911    H.  LUDEROIG.    Rotary  and  centrifugal  pumps  with 

auxilliary  turbines.* 
7913    S.   KNIGHT.    Variable    speed   gear  and  disengaging 

clutch. 

7932  J;  G.  LORRAIN  (Riva  Mounerat  &  Co.,  Italy).  Turbine 
governors.* 

7939    J.  BOTTERILL.    Conveyers  and  elevators. 
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7958    J.   HASTWELL.    Clips   for  girders    and  downspouts, 

without  drilling,  tapping,  and  bolts. 
7963    AEGYLL  MOTORS  LTD.    Friction  clutches. 

7968  J.  FARNDWORTH  and  W.   H.  FACON.  Machinery 

for  obtaining  power  *by  air  pressure. 

7969  J.  LYONS  &  CO.  LTD.  and  M.  CUSHION.    Ball  float 

valve. 

7974    J.    PENTHER.      Recording  the    speed    and  working 

periods  of  shafts,  engines,  etc.* 
7976    C.  D.  MACROPOULOS.    Rotary  engine. 
7995    W.  A.  KITTO.    Driving  belts. 

7997  J.  and  W.  M.  SHUTT.  Safety  device  for  mine  shaft 
cages 

8003  S.  NIXON  and  A.  J.  TOFIELD.  Valves  and  valve 
seatings.* 

8009    A.  R.  FERGUSON.    Improvements  in  joints.* 
Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

7558    A.  T.  CROSHER.    Explosion  engines. 
7629    F.  C.  LYNDE  Carburetters. 
7643    P.  BERESFORD.  Carburetters. 

7687  K.  W.  OPPENHEIMER  and  O.  H.  AUSTIN.  Car- 
buretter. 

7692  A.  M.  PATTON.  Carburetter  for  internal  combustion 
engines. 

7790    J.  SOUTH  ALL.    Internal  combustion  engines. 
7834    L.   RENAULT.  Carburetters.* 

7847  F.  STEFFENS.  Gas  turbine  with  rotary  explosion 
chamber  and  automatic  valve  motion. 

8031  D.  B.  MORISON.  Apparatus  for  determining  the 
amount  of  oil  in  feed  and  other  water. 

Engines,  Steam. 

7709  G.  B.  BLACKMAN  and  W.  T.  PATON.  Steam  engine 
valve  gear. 

7864  G.  WOOLLISCROFT  and  H.  GARLAND.  Starting 
petrol  engines. 

7948  W.  G.  CROSSLEY.  Internal  combustion  engine  valve 
gear. 

7979  J.  COLLINGE.  Compound  retaining  and  limiting 
tongue  piece  for  piston  rings,  etc. 

Food  Products. 

7520  J.    T.   WOOD.    Cooling    milk,   fish,   meat,    and  other 

food  in  delivery  carts. 

7577  G.  HUTCHINSON.    Milking  machinery.* 

7725  R.  HUNT.    Manufacture  and  purification  of  whisky,  etc. 

7734  P.  KNORPP.    Confectionery  making  machines.* 

7741  J.   BOLAND.    Butter  working  machines. 

7779  R.  MACRAE.    Flour  blending  machine. 

7957  A.  MORRIS.    Machinery  for  kneeding  balls  of  dough. 

7982  A.  GLAS.    Manufacture  of  soluble  milk  powder.* 

8013  H.   TAYLOR.    Manufacture  of   food   for  infants  and 

invalids.*  • 

8014  H.  TAYLOR.    Preparation  and  preservation  of  cream, 

etc.,  or  emulsions. 

8015  H.  TAYLOR.  Ferruginous  food  for  children  and  adults.* 

Furniture  and  Domestic. 

7531  E.  J.  EDWARDS.    Candlesticks,  candelabra,  etc. 

7532  J.  T.  KAMACKE.  Improvements  in  handkerchiefs,  etc. 
7582    A.  HORSCROFT.    Bearing  for  mail  cart,  bath  chair, 

etc.,  wheels. 

7587  W.  S.  SIMPSON.    Frying  pans. 

7588  M.  NICHOLAS.    Cleaning  gloves,  lace,  etc. 

7625    W.  H.  PURKISSV  Window  curtains. 

7650  G.  GREGORY,  E.  ABEL,  and  J.  S.  NOLBS.  Egg 
cutter 

7667    W.  HERBERT.    Laundry  machinery. 
7747    A.  HATELEY.  Kettles. 
7751    G.  MOORE,  jun.    Appendage  for  chairs. 
7768    H.  HOMER.    Cruet  frames,  etc. 


7776  F.  AMBLER.  Improvements  in  outdoor  or  exposed 
seats. 

7778  G.  W.  POPE.  Spring  bottoms  for  bedsteads,  mattresses, 
etc. 

7811    H.  W.  NEALE.    Clothes  washing  apparatus. 

7821    G.  PARROTT.     "  Dry  "  outdoor  seats. 

7866    J.  AITKEN.    Improvements  in  ham  boards. 

7878    J.  DUNBAR  and  A.  E.  LOE.    Safety  guard  rail  for 

bedsteads,  couches,  etc. 
7917    E.  J.  KRAEMER.    Extensible  table.* 
7921    G.  HATH    (W.  Beldam,    Germany).      Boot  and  shoe 

trees. 

7i)2l    C.  H.  LACEY  and  W.  BIRCH  LTD.    Chairs,  seats, 

stools,  sofas,  etc.* 
7960    D.  F.  WATSON.    Cinder  sifting  shovel. 
7973    J.  WALKER  and  E.  F.  ATKIN.    Cabinet  handles. 
7986    E.  C.  BLISS.    Carving  forks 
7989    G.  RICHTER,    Toasting  stand. 

8001    T.    WATERHOUSE,    H.    P.    PHILLIPS,    G.  A. 

PHILLIPS,  and  F.  R.  BAKER.    Construction  of 

wire  fabrics  for  mattresses,  etc. 
8007    M.  B.  RYAN.    Button  and  button  fastenings. 

8011  E.  E.  HIGGINS.    Portable  or  invalid  chairs.* 

8016  H.  H.  CUMMINGS.  Presser  foot  lifting  mechanism 
for  sewing  machines,  etc.* 

Hardware. 

7527    W.  PRESTON  and  C.  W.  SMITH.    Spring  safety  hooks. 
7535    W.  R.  HUGH.    Wire  rope.* 
7560    C.  A.  CRANE.    Metallic  vessel  covers.* 
7578    G.  E.  SQUIRE.    Improvements  in  brackets.* 
7644    H.  H.  SUMMERS.    Manufacture  of  nails. 
7654    F.  J.  BEARD  (trading  as  V.  Broadhurst  &  Co.).  Manu- 
facture of  certain  kinds  of  bridle  bits.* 
7686    R.  EWING.    Stoneware,  etc.,  pipe  joints.* 
7757    J.     BRAITHWAITE     and    E.     O'BRIEN.  Ironing 

machines.  / 
7781    H.  L.  FITZPATRICK  (M.  T.  Buchanan,  West  Indies). 
Mirrors. 

7873    W.   H.  DELAMONT.    Automatic  buckle. 

7880    T.  FORD,   sen.,   and  T.  FORD,  jun.    Apparatus  for 

potters  in  shaping  round,  oval,  or  irregular  material. 
8006    H.  FAIRBROTHER.    A  keybss  padlock.* 
8010    J.     H.    NICHOLSON.      Manufacture    of  compound 

tubing.* 

8012  A.  E.  E.  BREARD.  Mirrors. 

Heat,  Light,  and  Ventilation. 

{Including  Gas  Manufacture.) 

7517  G.   HEPS.      Globes  and  draught  screen   for  inverted 

incandescent  mantles. 

7518  G.  HELPS.    Gas  burners  for  incandescent  mantles  and 

mantle  holders. 

7519  G.  HELPS.    Valves  and  seals  for  use  with  dry  mains  in 

gas  manufacture. 
7526    F.  E.  IBBOTSON  and  T.  J.  WEARDIN.  Incandescent 

gas  mantle  supports. 
7533    C.  BOTCHETT.    Generator  for  acetylene  gas. 
7569    S.  J.  FOWLER.    Apparatus  for  charging  retorts.* 
7573    H.  M.  LAKE  (A.  A.  E.  Sterzing,  U.S.A.).  Furnaces.* 
7599    J.  BACH.    Manufacture  of  refractory  furnaces,  etc.* 

7608  J.  RUUD.    Lamps,  cooking  stoves,  etc.* 

7609  W.  POULTON  and  M.  HURD.  Furnace  fire  bars,  etc. 
7622    W.  E.  JAQUES.    Cased  gas  ovens. 

7652    W.  G.  HEYS.  Ventilators* 

7659    S.  CHANDLER,  E.  M.  NULLINS,  and  J.  CHANDLER. 

Incandescent  gas  burners. 
7681    H.  G.  WATEL.      Surface  apparatus  for  heating  and 

cooling. 

7(i89    T.  J.  CURRY.    Improvements  in  firegrates,  stoves,  etc. 

7713  H.  S.  ELWORTHY  and  E.  H.  WILLIAMSON.  Manu- 
facture of  gas  for  all  purposes. 

7739  H.  C.  HEIDE  (The  Reuta  Water  Heater  Co..  U.S.A.). 
Valv?  mechanism  for  water  heaters.* 

7745  C.  C.  BRYAN.  Improvements  in  lamps,  lanterns,  and 
stoves. 
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7775    R.  W.  B.  CREEKE  and  J.  BARKER.    Tanks  for  con- 
taining gas  holders. 
7784    E.  POTTER.  Fireguard. 

7791  R.  DEMPSTER  &  SONS  LTD.  and  H.  J.  TOOGOOD 
Doors  or  lids  of  gas  retorts. 

7804  H.  F.  WILSON.    Heating  and  cooling  of  fluids. 

7SU  W.  PHILLIPS  (O.  Freudenthal,  Belgium).  Lighting 
gas  lamps,  etc.,  by  electricity. 

7820  W.  H.  CHIPPERFIELD.  Gas  burners  for  use  with 
incandescent  mantles. 

7836  D.  ASSERSOHN  and  A.  C.  NOAD.  Illuminated  adver- 
tisements. 

7848  S.  R.  BARRETT.    Inverted  gas  mantles. 

7849  S.   R.  BARRETT.    Inverted  incandescent  gas  mantle 

carrier. 

78.54    F.  HELM  LTD.  Fireplaces. 

7857  G.  M.  GILL.    By-pass  for  incandescent  burner. 

7858  G.  HELPS.    Gas  burners  for  incandescent  mantles. 
7895    A.  G.  TURNER  and  C.  E.  TURNER.  Ovens. 

7904  B.  H.  THWAITE.  Automatically  sustaining  the  suction 
influence  in  suction  gas  producers. 

7925    W.  H.  STEPHENSON.    Night-light  support. 

7984  A.  E.  NICHOLS  and  A.  C.  BROWN.  Automatic  by- 
pass for  gas  burners. 

8000  C.  J.  FOX  and  R.  PEARSON.  Automatic  fire  alarm 
system. 

8005    C.   H.  JONES.  Furnaces. 

8030    C.  LINDNER.    Acetylene  miner's  lamp.* 

Jewellery,  Clocks,  and  Music. 

(Including  Phonographs,  etc.) 

7543  G.  C.  HOLDEN.  Talking  machines.* 
7568  P.  C.  YIELSEN.  Phonograph  horns.* 
7695    F.  B.  FELLOES.    Illuminated  signs. 

7813  .1.  A.  ARMSTRONG.  Octave  couplers  for  automatic 
players  of  keyboard  musical  instruments. 

7816  C.  and  H.  HOWARTH.  Sound  reproducers  for  gramo- 
phones and  compositions  in  use  for  manufacture  of 
same. 

7838    J.  BURTON.  Watches.* 

7927    F.  SCHWARZE.  Gramophones* 

7940    F.  W.  BAYNES.    Musical  instruments. 

7945    F.  W.  WEIGHT.    Ear  ornament  fastenings. 

7983    W.  HOLDEN.    Yibratoiy  air  tube  for  reproduction  of 

sound  in  a  gramophone. 
7993    G.  ('.  MARKS  (The  Burt  Co.,  U.S.A.).    Sound  record 

tablets  and  sound  record  manufacture.* 

Leather  Goods,  including  Machinery. 

7574    H.  J.  HAMMON.    Safety  trace  clip. 

7669    J.  PERCTYAL.    Boots  and  shoes  for  athletic  purposes. 

7CS2    W.  TOPPER.    Combination  toe  for  boots  and  shoes. 

7710  A.  BALES  and  THE  BRITISH  UNITED  SHOE 
MACHINERY  CO.  LTD.  Edge  setting  and  burnish- 
ing machines. 

7805  A.  BERRIDGE.    Boot  and  shoe  machinery.* 

7883    G.  WARD.    Fastening  buttons  to  boots  and  shoes. 
7966    A.  TALLETT.    Boot  and  shoe  heel  pads. 

Medical. 

7564  F.  W.  ANDERTON.  Administering  medicine  to  horses, 
etc. 

7703    A.  WEINTRAND.    Massage  apparatus. 
7787    W.  PENQUET.    Bronchitis  kettle. 

7H40   E.  C.   CLEMMENSEN  and   A.  H.   C.  HEITMANN. 

Hypnotic  compounds.* 
7922    L.  J.  P.   HERITTE.       Improvements    in  alimentary 

extracts  of  blood. 

Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

7544  J.  ARBER.    Bending  machines.* 

7600  D.  and  W.  W.  BLACK.  Manufacture  of  steel  for 
drilling  and  boring  bits, 
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7624  T.  SINGLETON.  Utilising  tin  plate  scrap  and  other 
tinned  goods. 

7670  P.  BOUVILLAIN.  Distributing  apparatus  for  foundry 
sand.* 

7714  H.  S.  ELWORTHY  and  E.  H.  WILLIAMSON.  Pro- 
duction of  nickel. 

7803  H.  L.  SULMAN,  H.  F.  K.  PICARD,  and  J.  BALLOT. 
Ore  concentration. 

7862    A.  GANNON.    Bending  machine  for  angle  irons,  etc. 

7915    T.  T.  BEST.    Treatment  of  refractory  ores. 

7929  H.  M.  SCTPLE  and  M.  L.   ROSS.    Improvements  in 

casting. 

Optical,  Mathematical,  etc  ,  Instruments- 

7546    A.  SALOMON.    Slide  rules  for  calculating  interest  on 

investments. 
7656    IT.  II.  MOON.  Cinematographs. 

Printing  and  Typewriting. 

7610    T.  BLOCK.    Apparatus  for  reproduction  of  designs. 

7672    W.   H.  GOLDING.    Printing  presses.* 

7678    II.   H.  LAKE   (C.    B.   Cottrell   &   Sons  Co.,  U.S.A.). 

Colour  printing.* 
7875    F.  SCHULLER  and  A.  MAJER.  Typewriter.* 
7918    E.  JAGENBURG.       Strengthening  copying  paper  in 

letter  copying  apparatus.* 

7930  E.   H.    CLEATHER.    Printing,    ruling,    folding,  and 

similar  machines. 
7981    H.  D.    BLACK.       Numbering  appliance    for  printing 
machines. 


Railways  and  Tramways. 

7555  J.  GREY.  Anchor  plates  for  street  tramway  rails,  etc. 
7593    R.  DIETZ.    Automatic  railway  couplings. 

7636  R.  ROSS  and  R.  ROSS,  jun.    Railway  chair. 

7642    C.  W.  THOMAS.    Overhead  runways,  truckways,  etc.. 

for  conveying  loads. 
7649    J.  BAKER.    Manufacture  of  railway,  etc.,  wheels  and 

tools  used  therefor. 
7679    J.  Q.  VANDEGRIFT.    Railway  systems.* 
7683    T.  W.  PEALLING.    Railway  signalling. 
7698    C.   P.   SANDBERG.    Steel   for  railway  and  tramway 

rails. 

7765    B.  LURCEMBERG.    Spark  arrester  for  locomotives* 

7780    J.  SOTT.    Railway  fog  signalling  apparatus. 

7797    A.  FETZER,  D.  SZAYKOWSKI,  and  P.  WIESJAM. 

Railway  rail  joints. 
7831    P.  GILLES.    Station  indicators* 
7996    D.  FOSTER.    Detonating  fog  signals. 
8027    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD  (The 

General  Electric  Co.,  U.S.A.).    Block-signal  system 

for  railways. 

Sanitation- 

(Including  Building  and  Hardware.) 

7701    C.  H.  SMITH.    Lavatories,  and  slabs  for  =ame.* 
7706    S.  S.  HELLYER.    Water  closets. 

7794    THE  AUTOMATIC  TAP  FILTER  CO.  LTD.  and  J.  C. 

BARKER.    Water-filteriug  apparatus.* 
7931    J.  MASON.    Manhole  covers  in  roadways,  etc.* 

Shipbuilding  and  Navigation. 

7545    F.   WOOLLONS.    Guards  for  life-buoys   to  facilitate 

rescue  of  persons  from  drowning. 
7603    E.  FORLONINI.      Travelling  above    the   surface  of 

water.* 

7621    S.  A.  VASEY.    Preventing  accumulation  of  animalculae, 
organisms,  barnacles,  weeds,  etc.,  on  ships'  bottoms. 

7637  H.  E.  GRIFFITHS.    Stockless  and  other  anchors.* 
7674    R.  D'EQUEVILLEY.    Submarine,  boats.* 

7722    F.  MCCARTHY.    Towing  block  for  steam  trawlers,  etc. 
7750   R.  BELL.    Anti-fouling  substances  for  ships  and  their 
application. 
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7882    E.  A.  JEFFREYS.    Improvements  in  torpedoes,  sub- 
marines, mines,  etc. 
7933    SIR   W.   G.    ARMSTRONG,  WHIT  WORTH    (A.  J. 

Van  -Stockum,  Holland).      Depth  keeping  gear  for 

torpedoes. 

Stationery  and  Paper. 

7536    L.  USHER  and  H.  S.  TROUNCE.    Envelope  closing 

and  stamping  machine. 
7586   J.  C.  TODD.  Calendar. 

7602    A.  HOPWOOD.    System  for  keeping  accounts.* 

7740    J.  P.  PETTY.    Fastening  blocks  of  bills,  etc.,  in  cases 

and  covers. 
7742    J.  F.  SPONG.    Letter  sheets. 
7755    T.  M.  TRIPP.    Fountain  pens. 

7766    S.  STEPHAN  (Paul-Velery  Rotia,  France).  Manufac- 
ture of  paper.* 
7823    J.  WILSON.    Interest  and  discount  tables. 
7881    J.  H.  W.  OUTRAM.    An  envelope. 

7905  H.  W.  SANDERSON  and  WALL-PAPER  MANU- 
FACTURERS LTD.  Measuring  and  cutting 
machine  for  sheets  of  paper.* 

7912    A.  Q.  DIXEY.    Music  turner. 

7928    H.  G.  SMITH.  •  Manufacture  of  paper  bags. 

7944  J.  HALL  and  G.  QEWSUM.  &  CO.  LTD.  Sheet  and 
card  mounting  machines. 

7952    A.  J.  BABBS.    Automatically  turning  over  music  pages, 

7985    E.  C.  BLISS.    Cheque  books. 

7988  W.  J.  WEBSTER  and  S.  M.  WEBSTER.  Post  cards.* 
7991    H.  T.  MORGAN.    Reservoir  pens. 

8008    H.  J.  LEDERER  and  E.  A.  COOKE.    Music,  magazine, 

or  newspaper  liolder. 
8020    W.  H.    EDWARDS.      Holding  and   displaying  show 

tickets  on  articles  of  merchandise. 

Steam  Boilers  and  Fittings. 

7607    J.  HOLDEN.    Stays  for  steam  boilers.* 

7769  T.  DOWNIE.    Steam  generator  furnace. 

7770  G.  COTTON.    Steam  generators,  boilers,  and  hot  water 

heaters. 

7782  J.  VICARS,  jun.,  T.,  and  J.  VICARS,  jun.  Furnaces 
for  steam  boilers,  etc. 

7861    W.  LEATHER  and  J.  MULLEN.    Steam  generators. 

7999  A.  C.  E.  RATEAU.  Regulating  the  delivery  of  centri- 
fugal pumps  for  boiler  feeding  purposes.* 

8023    A.  HOLMAN.    Feed  check  valves  for  boilers. 


Spinning,  Weaving,  and  Allied  Trades. 

7540  T.  LEACH  and  R.  W.  RILEY.  Regulator  connections 
for  looms  for  improving  the  cover  of  the  cloth  of 
woollen  fabrics. 

7542  R.  SHAW.  Manufacture  of  ibobbin  fining  and  other 
laces. 

7556    A.  L.  J.  TAIT.    Treating  dressing  flax  and  other  fibres.* 

7598    A.  D.  THOMAS.    Cotton  presses.* 

7623    A.  MORRIS.    Cloth  cropping  machines. 

7627    W.  H.  CLEGG.    Letting  back  attachment  for  taking 

up  motions  in  looms. 
7640    H.  R.  HILFIKER.    Take-up  motions  for  looms. 
7668    F.  W.  FANSHAWE.    Improvements  in  knitted  goods. 
7680    R.  TORRENS.    Flax  pulling  machine. 
7726    W.  S.  NORTH.    Seams  for  sewed  articles.* 
7746    W.  HAUSMANN.    Shuttles  for  ribbon  looms  * 
7756    N.  S.  BROWN.    Warping  and  beaming  machines. 
7785    E.  HARDCASTLE.    Steam  cylinders  for  textile  drying 

machines.* 

7807  E.  DELHOTEL.  Regaining  benzine  used  for  cleaning 
fabrics.* 

7860  J.  COCKER.  Nosing  motions  for  self-acting  mules  and 
twiners. 

7676    E.  GOODBEHERE  (Lanotti,  Italy).    Stop  motions  for 

twisting  and  doubling  yarns.* 
7901    G.  BLACKBURN  &  SONS  LTD.  and  A.  B.  SPRING. 

Circular  knitting  machines. 
7908    O.  E.  HOLDRIDGE.    Loom  shuttles.* 
7943    W.    MUIR   and    HOWARD    &    BULLOUGH  LTD. 

Spindle  and  l>obbin  driving  shafts  of  stubbing  and 

roving  frames. 

7947  W.  B.  WILSON  and  WILSON  &  CO.  Bobbin  wheels 
and  spindles. 

7951    J.  S.   AINLEY.    Machine  for  drying,    tentering,  and 

steam-blowing  textile  fabrics. 
7970    E.  J.  ENTWISTLE.    Automatic  change  shuttle  looms. 
7975    S.  TOYODA.    Weaving-  machines,* 


Toys,  Games,  and  Sport. 

7567    A.  G.  WARREN.    Toy  cannon. 

7572    J.  D.  ROOTS.    Improved  top  and  means  of  spinning 
it. 

7583    H.  G.  TEMPEST  and  A.  S.  COULTER.  Apparatus 

for  scoring  games. 
7590    G.  H.  BARTLETT  and  R.  LOCKWOOD.  Facilitating 

fielding  practice  in  connection  with  cricket,  etc. 
7604    A.  WINCKLER.    Illusion  apparatus.- 
7612    T.  BULMAN.    Card  holding  device  for  playing  cards. 
7647    W.  RICH  and  H.  PRITCHARD.    Railway  obstruction 

game  and  puzzle. 
7651    J.  W.  HUGHES.    Revolving  centre  ring  for  fishing  rods. 
7657    W.  H.  MASH.    Parlour  football  game. 
7737    H.  O.  KRATZ  BOUSSAC.    Arrows  for  toys.* 
7749    W.  H.  CLEGG.  ■  Movers  for  moving  board  games. 
7774    J.  B.  BENNETT.    Billiard  cue  tip. 

7802    J.   SHANKS   and  A.   G.  TAYLOR.  Wing-propelled 

roundalbout. 
7850    J.  POLLARD.    Billiard  cue  tips. 

7867    J.  WRIGHT.    Sporting  net,  let  down  and  raised  from 
a  distance. 

7893    J.  W.  STOCKER.    Manufacture  and  improvements  in 
golf  balls. 


Tyres. 

7530    II.  COOPER.    Non-slipping  band  for  tyros  of  cycles, 

motors,   and   other  vehicles. 
7547    J.  TODD  and  W.  E.  GIBSON.    Tyre  for  vehicle  wheels. 
7553    A.  T.  COLLIER  and  THE  REILLOC  TYRE  CO.  LTD. 

Wheels  and  tyres  for  vehicles. 
7735    W.  B.  HARTRIDGE.    Elastic  cushion  tyres  for  road 

vehicles. 

7783    G.  GRIFFITHS.    Pneumatic  and  elastic  tyres  for  nil 

road  vehicles. 
7795    A.  J.  GALPIN.    Pneumatic  tyres. 

7798    H.   R.   SMITH.      Non-puncturablc   and  non-burstible 

pneumatic  tyre. 
7812    L.  BLISS.    Pneumatic  tyres. 

7818  THE  ST.  HELENS  CABLE  CO.  LTD.  Improvements 
in  ruber  tyred  vehicles. 

7868  M.  KITCHIN  and  W.  S.  SYKES.  Tyres  for  auto- 
mobile and  other  carriage  wheels. 


Vehicles,   "Wheels,  etc. 

E.  LEE.  Self-propelled  vehicles  and  in  driving  of 
machinery. 

H.  WOODROFFE.    Motor  cars. 
REMNANT.    Motor  tricars. 

KENNEDY.    Signalling  device  for  indicating  altera- 
tion of  speed  of  self-propelled  vehicles. 
STANLEY.    Carriage  wheels. 
ROSS.  Wheels. 

BAKER.    Vehicle  wheels  and  tyres. 
POLIKEIT.    Direction  indicator  for  vehicles. 
E.  DICKINSON.    Mechanically  propelled  and  motor 

omnibuses. 

BARCLAY  NIVEN.  Resilient,  elastic,  or  spring 
wheels. 

PURVES.  Non-skid  device  for  motor  and  other 
vehicles. 

C.  THOMPSON.    Spring  wheel. 
CLEMENT.    Fastening  detachable  rims  to  wheels, 
G.    GODDARD.      Mounting   wheels    on  certain 
vehicles,  etc. 

E     INTERNATIONAL    RAILWAY  CO. 
Refrigerator  wagons.* 

W.  LANCHESTER.  Mechanically-propelled 


7538 

R. 

7554 

C. 

7559 

F. 

7601 

M. 

7628 

W. 

7702 

S. 

7728 

W. 

7759 

P. 
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B. 

7806 

D. 

7825 

D. 

7851 

G. 

7885 

E. 

7914 

W. 

7934 

TH 

7949 

F.  " 

7950 

F. 

8018 

R. 

8022 

A. 

8032 

W. 

LTD. 
\  chicles, 
carriage 


7516 
7524 

7581 

7611 
7631 
7655 


RUTTER.    Rubber   tyred  "hackney,  etc 
brakes. 

TODD.    Spring  wheels  for  vehicles. 
SKAIFE.    Water-cooling  device  for  motor  cars. 


Wearing  Apparel. 

II.   PURS  ALL.    Trouser  stretcher. 

A.  E.  HACKING.  Setting  out  and  marking  the  posi- 
tion of  button  holes  on  coats,  etc. 

S.  S.  BROMHEAD  (J.  M.  Gourat,  France).  Hats  for 
miners.* 

H.  BUCKLEY.    Ventilating  hats. 

J.  EMMOTT.    Dress  and  skirt  fasteners. 

W.  WELBER.    Combination  jacket  and  waistcoat. 
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7658    A.  KINDEEMANN.    Machine  for  trimming  hat  brims.* 
7696    C.    S.    BARBELL   and   R.   H.    KNIGHT.  Garment 
hangers.* 

7708    I.  J.  DAVIS.    Securing  skirts  to  dress  bodices.* 
7712    W.  F.  LUCAS  and  W.  D.  GBINLEY.  Bodices. 
7763    H.  HOM.    Clothes  bags.* 

7767    E.  F.  TAYLOR.    Umbrella  or  walkiugstick  carrier. 
7786    A.  HASTE.    Revolving  boot  and  shoe  heel  pads. 
7853    P.  A.  MARTIN.    Braces  for  personal  wear. 
7865    A.  PINFOLD.    Collar  stud. 

7897    A.  J.  COPELAND.    A  (boot  witli  upper  convertible  to 
a  gaiter. 

7946    L.  HIND.    Collar  fastening  device. 

7953    F.  H.  BARKER.    Protectors  for  boots,  shoes,  clogs,  etc. 
7964    J.  NOBLE.    Teazling  apparatus  for  raising  the  nap  of 
Scotch  bonnets,  etc. 


Miscellaneous, 

7521    J.   A.  BRODIE.      Treatment   of  clinker  from  refuse 

destructor  furnaces. 
7529    W.  J.  MOON.    Safety-edge  seamless  boxes. 
7551    A.  PENGELLY.    Sail  hanks. 

7562    F.  PARKER  and   W.  A.   SMITH.    Displaying  fancy 
goods.* 

7566    F.  TITTERTON.    Preventing  or  indicating  tampering 
with  locks. 

7571    N.  DU  BRUL.    Machine  for  cutting  tobacco.* 

7579  G.   H.  KING.      Displaying,    cutting,    and  measuring 

machine  for  oil  cloth,  etc. 

7580  J.  W:  CULP  and  D.  H.  ROHRER.    Burglar  and  fire 

alarm  systems. 
7584    W.  G.  KENT.    Liquid  meters. 
7589    W.  W.  PRICE.    Permutation  lock.* 
7594    J.  BANNET.    Measuring  device. 
7613    M.  ANDREWS.  Spools. 

7618    SERGE  BERDITSCHEWSKY  APOSTOLOFF.  Crush- 
ing and  grinding  mills.* 

7632  A.  P.  MACALISTER.    Combined  matchbox  and  cigar 

cutter. 

7633  A.   ATKINSON.    Manufacture   of  boxes   adaptable  to 

be  converted  to  other  uses. 

7634  A.  MUSKER.    Raising,  discharging,  and  transporting 

apparatus. 
7641    T.  A.  JUDGE.    Sheep  shears. 

7646    J.  BUCHANAN.    Apparatus  for  heating  linseed  oil.* 
7648    C.  F.  HOWLAND.    Strained  wire  fastening. 
7653    H.  J.  DUDDON.    Pick  for  mining  purposes. 

7661  A.  L.  MACNAMARA.    A  flower  fastener. 

7662  H.    E.    GAMBLE.      Sealing    and    opening  cans  and 

canisters. 

7664  H.  FRANKEL.    Display  fixtures.* 

7665  A.  FORNANDER.    Beaters  and  movement  apparatus.* 

7666  G.  S.  HASTINGS.    Seamless  combination  ferrules  and 

bolsters  for  knives,  etc.* 
7073    R.  T.  MAXWELL.    Stand  for  displaying  goods,  etc. 

7675  E.  HELB.    Level  and  grade  tinder.* 

7676  J.  C.  KEMSLEY.    Displaying  advertisements. 
7691    G.  KLENK  and  J.  F.  FINK.    Beer  boxes.* 

7715    W.  G.  KENT.    Indicating  and  recording  flow  of  liquid 
in  pipes. 

7717    J.  BLACK  and  W.  STOKELD.    Operating  water-tight 

bulkhead,  caisson,  etc.,  doors.* 
7727    A.   VERLANDER.      Steam    revolving   apparatus  for 

windows. 

7738    M.  OESTERHELD.    Cardboard  box  manufacture.* 
7743    R.  HARDING.    Water  supply  with  storage  on  the  main. 
7748    A.   HATELEY.    Drinking    and    feeding    appliance  for 
pigeons,  poultry,  etc. 

7752  A.  B.  C.  DANKS.    Hermetically  sealed  door  of  cylinders 

or  chambers  used  for  creosoting,  vulcanising,  etc. 

7753  M.  M.  HANLY.    Sealing  food,  etc.,  receptacles. 

7792  J.  LYLE.  Continuous  drying  and  roasting  apparatus. 
7808    J.  DEWAR.      Absorbent  for  vapours,  gases,  etc.,  and 

purifying  and  recovering  the  same. 
7810    D.  APPLETON.    Filters  and  splash  preventing  nozzles. 
7827    W.  R.  PHILLIPS.    Bordering  machines.* 

7832  J.  H.   HENDERSON.       Apparatus   for  scoring  pork, 

cutting  paper,  etc. 

7833  W.  AUBERT,  juu.    Device  for  display  and  advertising 

purposes. 

7844  J.  N.  GOUTTEFANGEAS.  Bee-hives. 

7845  W.  KIRSCHBAUM  and  F.  OSTERMANN.  Apparatus 

for  imitating  bird  voices. 
7859    B.  BALME.    Staple  pins  for  rag  and  waste  openers  or 
tearing  machines. 

7890  C.  E.  MASTERMAN.    Charging  tobacco  pipes. 

7891  T.  W.  DIXON.    A  fixed  handle  paper  bag. 


7894    S.  R.  JACKSON.    Automatic  indicator  for  book  safes. 
7899    F.  H.  PURCHAS.    Producing  and  transmitting  motion 

produced  from  percussion. 
7907    K.  E.  STUART.    Pneumatic  despatch  tube.* 
7923    F.  SPIEGLER.    Surface  measuring  machine  for  leather. 
7926    H.  WOOLFE.    Advertising  apparatus.* 
7942    W.  H.  WTILKS.    Flower  supporter. 

7961  A.  B.  LENNOX  and  T.   MACKENZIE.  Evaporating 

liquids  and  concentrating  the  solids  therein ;  also 
applicable  to  a  smoke  washer. 

7962  A.  B.  LENNOX  and  T.  MACKENZIE.  Evaporating 

the  liquid  in  brewers'  wash  from  distilleries  and 
spent  dyes,  etc. 
7965    W.  J.  MYATT.    Dies  for  stamping  purposes.* 
7980    J.  P.  WILLIAMS.    Improved  life-saving  apparatus.* 
7998    H.  W.  METCALFE.    Raising,  lowering,  and  transfer- 
ring merchandise. 
8004    L.  T.  LANCASTER.    Lids  and  covers  for  tanks,  cisterns, 
etc. 

8025    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
■  General  Electric  C,  U.S.A.).    Filtering  device  for 
separating  impurities  from  liquids. 
8029    E.  OFFENBACHER.    Stone  cutting  and  polishing  on 
rotary  grinding  wheels.* 
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At  the  ordinary  meeting  on  the  11th  inst.  the  paper  read  was, 
"The  Maintenance  and  Strengthening  of  Early  Iron  Bridges," 
by  Mr.  W.  Marriott,  M.Inst.C.E.  The  following  is  an  abstract 
of  the  paper  :  — 

The  paper  deals  first  with  the  strengthening  of  an  iron  bridge 
over  the  river  Ouse,  consisting  of  three  spans  of  117  ft.,  and 
two  end  spans  of  70  ft.  the  reinforcements  consisting  of  extra 
plates  to  increase  the  flange  area  and  provide  extra 
rivets  for  the  braces,  new  cross  girders  and  flooring.  The  bridge 
was  thus  brought  up  to  modern  requirements  at  a  cost  of  some 

£8,000. 

Next  is  given  a  description  of  the  strengthening  of  a  bridge 
over  the  river  Thurne,  consisting  of  three  spans  of  79  ft.  each, 
which  necessitated  extra  plates  at  all  panel  points  to  give  extra 
rivet  area.,  new  cross  girders  and  longitudinals,  and  re-arrange- 
ment of  flooring.  The  whole  of  this  work  was  done  while  traffic 
was  running,  at  a  cost  of  about  ,£2,050. 

A  method  of  reducing  the  stress  in  old  bridges  by  reducing  the 
permanent  dead  load  is  also  dealt  with,  and  an  example  is 
given. 

The  author  proceeds  to  state  the  difference,  from  a  main- 
tenance point  of  view,  between  iron  and  steel,  and  records  the 
experience  of  over  twenty  years  in  the  preservation  of  bridges, 
etc.,  from  rust;  after  describing  various  methods,  he  ends  by 
recommending  the  use  of  Portland  cement  for  the  purpose, 
giving  examples  of  its  use. 

It  was  announced  at  this  meeting  that  ten  associate  members 
had  been  transferred  to  the  class  of  members,  and  six  candidates 
had  been  admitted  as  students. 

The  monthly  ballot  resulted  in  the  election  of  one  member, 
eight  associate  members,  and  one  associate. 


A  Bicycle  in  the  "  Forbidden  City." — WThen  the  British 
column  "under  Col.  Younghusband  arrived  at  Lhassa,  in  Tibet, 
amongst  the  various  curios  discovered  in  the  chief  palace  was 
a  bicycle.  It  was  made  by  the  Rover  Cycle  Company  Limited, 
of  Coventry,  and  was  "unearthed"  by  Capt.  R.  C.  Moore,  who 
points  out  that  it  must  have  been  carried  over  heights  of 
nearly  17,000  ft.,  for  no  roads  existed  before  the  British 
expedition  went  there,  and  many  of  these  were  over  ice,  snow, 
and  huge  boulders.  Whatever  speculation  there  may  be  as  to 
how  the  bicycle  got  into  Lhassa,  one  thing  is  abundantly 
manifest,  and  that  is,  that  the  "Rover  "  fully  justifies  its  name. 

The  World's  Lakgest  Sheer  Legs. — The  sheer  legs  which 
have  been  erected  at  Chatham  Dockyard  have  been  tested  up  to 
180  tons  at  the  maximum  overhang  of  64  ft.  from  the  perpen- 
dicular. These  sheer  legs  are  believed  to  be  the  largest  in  the 
world.  The  front  legs  are  160  ft.  high,  5  ft.  in  diameter  at  the 
centre,  and  each  weighs  44  tons.  The  back  leg  is  210  ft.  long, 
6  ft.  in  diameter  at  the  centre,  and  weighs  53  tons.  It  is  worked 
by  a  screw  85  ft.  long  by  ll^in.  diameter,  and  weighing  over 
11  tons,  the  screw  being  operated  by  a  set  of  steam  engines. 
There  are  three  hoisting  winches,  each  driven  by  its  own  set 
of  engines.  Two  of  the  winches  are  each  capable  of  lifting  90 
tons,  and  the  180  ton  test  load  was  lifted  simultaneously  by 
these  winches  with  the  greatest  ease,  the  rate  of  hoist  of  each 
winch  with  90  tons  weight  suspended  being  over  10  ft.  per 
minute. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  arc  open  to  Opjiosition  up  to  May  15th,  1005,  and  any  person 
properly  interested  can  oppose  the  scaling  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

10249    CAROL  AN    (General   Electric   Co.).    Vapour  electric 
apparatus. 

The  lamp  is  started  at  the  lower  end  by  arranging  a  lead- 
iug-in  conductor  just  below  the  surface  of  the  mercury.  A 
low-pressure  current,  passing  out  by  the  bottom  electrode, 


will  produce  an  explosive  arc  on  the  surface  sufficient  to  cause 
the  arc  in  the  main  tube  to  start,  being  assisted  by  the  long 
carbon  filaments.  The  magnetic  device  at  top  cuts  out  the 
by-pass. 

10251    KORTE.    Variable  speed  and  reversing  gear  for  motor 
road  vehicles  and  other  purposes. 

The  gear  is  driven  through  the  usual  friction  clutch  which 
gives  a  direct  drive  on  the  top  speed,  and  is  disconnected 
for  the  second,  third,  and  reverse  motion,  the  change  being 
effected  by  epicyclic  gearing,  varying  size  pinions  being 
held  by  brake  drums. 
10342  WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.).    Diaphragm-actuated  valves  and  the  like. 


The  diaphragm  is  provided  with  means  for  distributing 
strains  evenly  over  its  surface,  which  consist  of  a  number 


of  concentric  rings  co-operating  with  radially  extending 

levers. 

10260   FENLON.    Water  heaters. 

10270    HADFIELD  &  JACK.    Manufacture  of  shields  for  guns. 

10298    MILLER.    Oiien  and  close  fire  cooking  ranges. 

10302    HARGREAVES  &  TILLOTSON.    Knobs  and  spindles 

for  doers. 
L031  t    DOBBIE.    Ships'  logs. 

10339    BAILEY.    Means  or  apparatus  for  feeding  fluid  medium 
to  glass  grinding  and  polishing  mills. 

10357  COURLANDER.    Construction  of  pince-nez. 

10358  REED.    Construction  aud  arrangement  of  feed  heaters 

for  boilers. 

10359  REED.  Contrivance  for  indicating  the  change  of  immer- 

sion of  ships. 

10369    COXON  k  COXON.    Automatic,  isolating,  and  emer- 
gency stop  valves. 


/0363/0A 


The  valve  spindle  is  provided  with  a  piston  adapted  to 
work  in  a  cylinder,  and  a  steam  pipe  connection  between  the 
cylinder  above  the  piston  and  the  main  steam  pipe  or  valve 
casing  above  the  valve.- 
10389    DEWRANCE  &  WALL.    Ting  cocks. 

A  conical  plug  is  employed  having  its  base  exposed  to  the 
atmosphere  whilst  its  crown  is  furnished  with  an  annular 
chamber  to  which  the  fluid  under  pressure  is  admitted;  the 
load  operating  to  retain  the  plug  in  its  seating  depends 
upon  the  extent  to  which  the  area  of  the  plug  base  exceeds 
the  sectional  area  of  the  plug  stem. 
10391    BRIEFS.    Lead  pipe  for  steam  of  high  pressure. 

A  lead  pipe  containing  the  usual  pliable  twisted  metal 
pipe  of  steel  of  copper  ribbon,  and  made  tight  with  plaited 
asbestos  string,  being  covered  by  a  leaden  casing,  while 
the  lead,  in  a  fluid  state  and  and  under  pressure,  fills  out 
the  exterior  grooves  of  the  core  barrel,  and  prevents  this 
barrel  moving  by  any  backward  movement  of  the  ribbon. 
10418    ALLAN.    Machines  for  distributing  or  spreading  farm 

yard  manure  and  the  like. 
10124    BRITISH  NORTHROP  LOOM  CO.  LTD.  (Northrop 
Loom  Co.).    Bobbins  or  weft  pirns  or  filling  carriers 
for  use  in  automatic  weft  replenishing  or  like  looms-. 
10426    LIVESEY.    Warping  machines 
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101:56    COOPEK.    Mops  and  the  like. 

10456    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.;.    Electric  switches. 
This    construction    ensuring    large    surface    contact  is 
adapted  tor    switches    carrying  heavy    currents    at  high 
potential.    The  contact  piece  C  is  controlled  by  springs  d, 


10464 
10478 


10505 
10510 


and  is  in  electrical  contact  with  portion  G  by  means  of  the 
flexible  strip  M.  The  contact  C  thus  adjusts  itself  to  the 
switch  blade  A. 

DEAN.    Children's  loy  books. 

LLOYD  and  TICKET  PUNCH  &  REGISTER  CO.  LTD. 
Punching  and  registering  apparatus  for  tickets  and 
the  like. 

BABKHAM.    Reversiug  gear  for  engine  shafting. 


LTD. 


10516 

10519 

10530 
10533 
10541 
10545 


JOHNSON  &  JOHNSON   BROS.  (1IANLEY) 

Lavatory  wash  basins. 
EDSALL.  Scoring,  registering,  and  recording  apparatus 

for  the  game  of  "  bridge." 
LONSDALE.    Covers  of  economisers  for  steam  boiler?, 

sunerheaters,  and  the  like. 
BILSBOROUGH.    Hoof  pads  for  horses. 
BAILEY.    Water  heaters. 
REICH WALD.    Briquette  presses. 

DUTTON    &    McKENZlE    HOLLAND    LTD.  Rail- 
way point  and  signal  apparatus. 

The  switch  bars,  locking  bars,  etc.,  are  operated  by  levers 
in  the  main  signal  cabin  and  ground  levers,  a  locking  device 
being  provided,  comprising  a  pivoted  cross-bar  connected  to 
the  switch  point  rod,  and  a  toggle  or  link  connected  to  these 
cross-bars,  thus  holding  the  ground  out  of  position  when  the 
signal-cabin  levers  are  worked  and  vice  versa. 

10549    MAEERS.    Method  of  and  apparatus  for  flushing  water 
closets,  urinals,  wash  basins,  and  the  like. 
GREGORY,  ELLIS,  &  PLATER.  Signalling  apparatus, 
chiefly  intended  for  maritime  purposes. 


10550 


/OSSO/a. 

A  casing  containing  a  light  file  telescopically  within 
another  casing,  and  is  adapted  to  slide  up  and  down  under 
the  action  of  a  rope  and  springs  so  as  to  intermittently 
expose  or  cover  the  light  for  signalling  purposes. 


10551    KRIZIK.    Arrangement   of  ojectric  motors  in  or  on 

electrically-driven  vehicles. 
10584    SNELL.    Drain  valve  for  gteam  engines. 

The  valve  A  is  fitted  with  a  piston-like  extension.  Steam 
is  admitted  beneath  the  piston  to  open  the  valve  A  so  that 


di- 
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10604 
10618 

10644 

10659 

10666 
10908 

10923 

110934 
10998 

11028 

11041 


ainage  water  may  escape  by  the  opening  shown.  The 
lve  is  normally  closed  by  the  pressure  within  the  cylinder 
be  drained. 

WOKES.    Means  of  advertising. 

BROUGHTON.    Manufacture  of  iron  or  steel  strip  and 
the  like. 

BAINES.    Machines  for  sharpening  or  cutting  pencils 
and  the  like. 

ELLIS.    Appliances  for  fastening  window  sashes  and  the 
like. 

GALLEY.    Device  for  bei'ting  eggs  and  the  like. 
BOISARD.    Milling  machines.    [Date  applied  for  under 

International  Convention,  May  14th,  1903.] 
MURRAY.    Periodic   supply    apparatus,  particularly 
applicable  in  connection  with  filter  beds  of  septic  tank 
sewage  systems. 
CROWTHER.    Stands  or  pedestals  for  exhibiting  goods. 
HOMANN.    Method  of  destroying  canker  and  of  pro- 
tecting trees  against  damage. 
KINNEAR  &  ACHESON.    Appliances  for  carrying  cfi 
dust  and  bad  air  from  carding  and  other  machinerv. 
ECKSTEIN  &   MELLIS.     Automatic   electric  circuit 
breakers. 


The  object  is  to  effect  the  release  ot  a  circuit  breaker  with 
a  much  weaker  magnetic  field  than  hitherto.  This  is  accom- 
plished by  a  releaser,  held  off  the  main  release  by  two  or 
more  catches 
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11195    DORN.    Bearing  for  railway  and  like  cars. 

The  transom  side  bearing  is  in  two  parts,  the  upper  fixed 
to  the  body  bolster  of  the  car  has  a  curved  surface. 


The 


/"95/0, 


other  portion  of  the  bearing  is  curved  to  suit,  being  secured 
to  the  former  by  means  of  pivotal  bolts.    These  bolts  take 
no  strain,  but  allow  the  bearing  to  fit  any  transom. 
11267    EGNER.    Toy  building  blocks. 

KENRICK  &  JEFFERSON  LTD.,  and  JEFFERSON. 
Protecting  carriers  for  the  carbon  sheets  used  in  dupli- 
cate and  manifold  writing. 
FOX.    Saddles  for  motor  and  other  cycles. 
ATKINS.    Poles  or  electrodes  of  electrolytic  apparatus 
and  the  like. 

CLAYTON.    Fog  signalling  apparatus  for  railways. 
CHRISTIANSEN  k  AKTIESELSK  ABET  P.  J.  BUAAS' 

FABRIKKER.    Heating  or  pasteurising  apparatus. 
VON   RECKLINGHAUSEN.    Gas  or  vapour  electric 
apparatus  for  rectifying  alternating  electric  currents 
and  other  purposes. 
This  relates  to  vapour  electric  apparatus,  as  invented  by 
Peter  Cooper  Hewitt.  In  order  to  avoid  the  metal  part  of  the 
apparatus  giving  off  gases  and  destroying  the  vacuum  of 


11343 


11406 
11470 

11647 
11757 

11831 


the  converted  glass  tubes  are  employed  and  carried  inside 
the  main  metal  tubes  and  provided  with  mercurial  seals 
at  the  bottom.    Electric  connection  can  be  made  with  the 
rectifier  as  shown  if  desired. 
11837    BESSON  &  CO.  LTD.,  and  MARTIN.    Cornets  and 

instruments  of  a  like  character  for  effecting  trans* 

position. 


12251  HENRI  MARIE  HUBERT  COMTE  DELAMARRE. 
Incandescence  gas  lamps. 

In  order  to  enable  a  lamp  to  be  ajDplied  to  any  kind  of 
car  without  making  any  alteration,  it  is  carried  by  a 
metal  ring  fixed  to  the  ceiling,  and  arranged  entirely 
independent  of  another  ring  piece  that  supports  tbe 
separate  crown  or  head  piece  of  the  lamp. 

12271    HANSEN.    Pianofortes  and  like  keyed  instruments. 

12440    NEWTON    (Fabenfabriken   vorm.   F.    Bayer   &    Co. J. 

Manufacture  and  production  of  a  pharmaceutical  com- 
pound. 

12512  NEWTON  (Farbenfabriken  vorm.  F.  Bayer  &  Co.). 
Manufacture  and  production  of  new  colour  lakes. 

12918  MIDDLETON  &  CLIFT.  Machines  for  printing  and 
numbering  tram  tickets,  labels,  and  the  like. 

12920  WHEATLEY  (Becman,  Kincaid,  &  Pardee).  Machines, 
for  forming  wire  garment  stays. 

13011  JONES  &  JONES.  Rest  for  supporting  a  person  or 
persons  when  working  in  a  kneeling  or  other  non- 
standing  position. 

13419  DAVIES.  Device  for  use  in  moving  pianos,  organs,  and 
the  like. 

13469  LAKE  (Kampfe).  Safety  razors,  corn  cutters,  and  the 
like. 

13572    FAIR  &  SEARS.  Churns. 

13803  DOBSON.  Combination  appliances  for  grating,  slicing, 
and  shredding  bread,  suet,  nutmeg,  vegetables,  and 
the  like. 

14006    MATHEWSON  &  BARNEY.    Machines  for  spinning. 

14795    ADAMS.    Lavatories,  baths,  and  closets. 

14869    McWHIRTER.    Apparatus  for  heating,  steaming,  and 

chemically  treating  wood  and  goods  of  different  kinds, 

and  for  drying  such  goods. 
15227    ANDERSSON.    Stoppers  for  bottles  or  other  vessels. 

[Date  applied  for  under  International  Convention, 

July  23rd,  1903.] 
15280    JOLY  &  BOUCHER.    Pneumatic  tyres  for  wheels. 
15664    THOMPSON.    Anchors  with  reversible  flukes. 

A  hole  is  made  in  the  end  of  the  shank,  being  rounded  so 
that  a  ring  which  engages  with  it  may  not  only  freely 


vibrate  about  an  axis  through  the  hole,  but  may  also  be 
readily  rotated  or  be  made  to  vibrate  about  its  own  axis 
if  necessary. 

16590    JAMES.    Casting  of  pipes,  cylinders,  and  the  like. 

The  casting  core  element  consists  of  a  core  bar,  a  wrap- 
ping of  sheet-like  fibrous  material  about  the  core  provided 
with  projecting  fibres,  and  a  single  layer  of  refractory 


material  surrounding  the  sheet-like  material,  into  which 
refractory  material  (the  fibres)  extend  to  establish  mechanical 
union  between  the  sheet-like  and  refractory  material. 
17026    ADAM.    Means  for  securing  breeching  straps  to  the 
shafts  of  vehicles.    [Date  applied  for  under  Inter- 
national Convention,  March  28th,  1904.] 
17197    WOOLNOUGH.    Ladies*  wrist  or  hand  bags. 
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18191    BAUERMEISTEE.    Steam  turbines.    [Date  applied  for 
under  International  Convention,  August  27th,  1903.] 

A  radial-acting  steam  turbine,  in  which,  there   are  a 
number  of   discs  carrying   at  their  peripheries  a  large 


number  of  blades.  There  is  an  inner  and  outer  distributor, 
each  arranged  with  a  series  of  channels  inclined  at  an 
angle  to  the  radii  to  give  direction  to  the  flow  of  steam. 

18167    BACHMANN.    Knobs  for  locks,  bedsteads,  and  other 
articles. 

18835    BEEWER  (Stevenson).    Method  of  and  apparatus  for 
raising  steam. 

The  principle  of  tin-  invention  is  the  high  calorific  value 
of  ooal  tar.  The  apparatus  is  started  by  first  generating 
hydrogen  in  glass  chambers.  This  is  ignited  at  a  burner 
under  the  boiler,  and  when  sufficient  steam  is  produced  the 


ie989 


19323 


19455 
19518 

19736 

20283 
20372 


supply  of  hydrogen  is  cut  off  and  a  portion  of  the  steam 
allowed  to  pass  into  and  decomposes  the  hydrocarbon  con- 
tained in  vessel  c,  producing  a  new*  supply  of  inflammable 
vapour  which  passes  to  the  burner. 

18904    SANDISON.    Prevention  and  laying  of  dust. 

MULLER.  Plastic  substance  and  method  of  making 
the  same. 

PETERSEN.  Preparation  for  cleansing  and  dyeing 
gloves,  skins,  leather,  and  the  like.  [Date  applied 
for  under  International  Convention,  September  9th, 
1903.] 

GRANDJEAN.    Bed  clothes  clamps. 
WILLIAM  CROSS  &  SONS  LTD,  and  KIRBY.  Stands 

for  smoothing  irons. 
NOLLE.    Pulling  over  and  stapling  machines  for  use  in 

boot  and  shoe  manufacture. 
DOWELL.    Manufacture  of  moulds  for  teats. 
HILLMAN.    Ball  bearings. 

The  balls  in  an  ordinary  race  are  separated  by  cylindrical 
pieces  of  brass  or  bronze  having  concave  ends  for  the  balls  to 
rest  in.    The  last  piece  to  be  put  in  is  split  to  facilitate  this, 
and  the  two  halves  are  then  secured  by  a  small  screw. 
20627    BOSQUET.    Method  for  the  electrolytic  manufacture 
of  water  jackets,  casings,  and  the  like.  [Date  applied  for 
under  International  Convention,  February  10th,  1904.] 
FASTRICH.     Biottliug     machines.      [Rights  under 

Patents,  etc.,  Acts,  1901,  not  granted.] 
MITCHEM.    Tables  for  displaying  goods  and  for  other 
purposes.    [Date  applied  for  under  International  Con- 
vention, September  30th,  1903.] 
VOGEL.    Boxes  or  cases. 
COLE.    Automatic  fountains  and  the  like. 
BROMHEAD  (American  Bank  Protection  Co.).  Electric 
time  alarms. 

KOLLINGER.  Manufacture  of  paint.  [Date  applied 
for  under  International  Convention,  October  21st, 
1903.] 


00856 
20958 


21017 
21339 
21455 

22732 


22826    BECKETT.    Lock  nuts.    [Date  applied  for  under  Inter- 
national Convention,  November  21st,  1903.] 
MEFFERT.    Gun  lock  for  firearms. 

ALLEN  &  HANBURYS  LTD.,  and  DOWELL.  Tents 
or  nipples  for  use  on  feeding  bottles  and  for  like 
purposes. 
WELLS.    Drying  apparatus. 

HALL  &  KAY.  Apparatus  for  lighting  incandescent 
gas  burners. 

GIBBS.  Art  of  decomposing  refractory  silicates.  [Date 
applied  for  under  International  Convention,  October 
30th,  1903.] 

WILKINSON.  Turbines  worked  by  elastic  fluid. 
[Date  applied  for  under  International  Convention, 
December  16th,  1903.] 

Hie  object  more  particularly  applies  to  marine  propulsion 
at  full  cruising  or  slow  speeds  and  reverse  economically. 
The  governing  is  effected  by  a  number  of  compound  con- 


22887 
23108 


28183 
23212 

23473 


23902 


troller  valves  contained  in  a  casing  by  which  the  working 
fluid  is  cut  off  from  one  or  more  of  the  three  working  pas- 
sages disposed  in  radial  alignment  at  different  radial  dis- 
tances. 

24487  ROBINS  &  CONFECTIONERS  .VEGETABLE 
COLOURS  AND  FRUIT  ESSENCES  CO.  LTD. 
Machinery  for  making  confections. 

24668    NORMANDY.    Catameuial  and  like  appliances. 

24944  HOCH  &  HANNEMANN.  School  desks.  [Date  applied 
for  under  International  Convention,  July  15th,  1904.] 

24965  GRUNFELD.  Cocks  for  gas  igniting  and  extinguish- 
ing devices. 

25280    POLKEY   &    GEORGE   POLKEY    LTD.  Acetylene 

lamps  for  motors. 
25637    STONE.    Space   telegraphy.    [Date  applied  for  under 

International  Convention,  November  24th,  1903.] 
25640    STONE.    Space  telegraphy.    [Date  applied  for  under 

International  Convention,  November  25th,  1903.] 
25878    CROWELL  &  CROWELL.    Labelling  machines. 
26517    OZIAS.    Spring  balance  scale. 
26558    BARTLEY.    Horse  shoes. 

26616    MARSTERS.    Extender  for  dress  sleeves  and  the  like. 
26803    JAMES     (Monarch     Typewriter     Co.).  Typewriting 
machines. 

26922  WEEDON.  Arc  light  electrodes.  rDate  applied  for 
under  International  Convention,  December  10th, 
1903.] 

The  electrode  is  composed  of  ferro-titanium,  or  ferro- 
titanium  and  iron. 


27209 


for 


HALLBERG.    System   of   electrical  distribution 
railways  and  method  of  operating  same. 
27543    JAMES  (Union  Typewriter  Co.).    Typewriting  machines. 
28134    ADAMES.    Method  of  and  process  for  decorating  wood 

or  other  material  such  as  glass  or  metaL 
28152    KLINE.    Gas  enriching  machines. 
28170    PINSENT.    Baby  soothers. 

28359    PLEDATH.    Inverted  incandescent  gas  burners. 

28376  MAXIM.  Manufacture  of  a  self-combustive  compound. 
The  compound  is  produced  from  several  well-known 
explosives  in  the  form  of  rods  or  bars  which  are  capable  of 
burning  under  pressure  for  producing  motive  power.  The 
bars  are  free  from  rifts,  seams",  or  flaws,  so  that  they  can  burn 
progressively  from  the  ignited  end  without  danger  of 
explosion. 

28581    HOUGH.    Stoves  or  furnaces.    [Date  applied  for  under 

International  Convention,  February  12th,  1904.] 
29336    CLARK    (Underwood   Typewriter    Co.,  Incorporated). 

Typewriting  machines. 
29363    LAKE  (Arcioni).    Electricil  measuring  instruments. 
29383    THEYSKENS.    Swing  doors.    [Date  applied  for  under 

International  Convention,  October  11th,  1904.] 
29394    VALK.    Vegetable  cutters.    [Date  applied  for  under 

International  Convention,  March  5th,  1904.] 
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29410    RENAULT.    Clutches.    [Date  applied  for  under  Inter- 
national Convention,  October  3rd,  1904.] 
In  this  clutch  the  female  cone  has  a  number  of  L-shaped 
elite,    so  that    the    male    portion    first    bears    on  the 


2557 


294  /0/04 

tongue  pieces,  effecting  a  gradual  engagement.  It  is  obvious 
the  female  portion  may  be  plain  and  the  springs  be  pro- 
vided on  the  male  cone. 


29457 


29502 


BOUCHET.  Lathe  for  velvet  and  plain  ribbon  looms. 
[Date  applied  for  under  International  Convention, 
January  6th,  1904.] 

SOC.  ANON.  DES  AUTOMOBILES  ABIES.  Means 
lor  supporting  and  driving  the  wheels  of  motor  road 
vehicles.  [Date  applied  for  under  International  Con- 
vention, January  11th,  1904.] 


vvw\v 
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The  driving  wheel  shaft  F  has  the  motion  transmitted 
through  it  the  usual  way  from  the  differential  gear.  On 
its  outside  end  is  a  plate  N  with  segments  f  adapted  to 
engage  in  gaps  of  the  same  shape  formed  in  the  box  G,  which 
is  part  of  the  hub  c  of  the  wheel.  The  wheel  is  held  in 
position  by  thrust  bearing  and  washers  as  shown. 

29509    FONDU.    Lock  or  safety  catch  for  railway  carriage 
doors. 

1905. 

1054    NOLAN.    Ticket  dater. 

1585    CROSSE    &     BLACKWELL     LTD.,     and  BELL. 

Machines  for  quartering  or  subdividing  fruit  and 

vegetables. 
1911    DOWDING.    Corset  bodice. 

2139    JARVIS  &  JARVIS.    Composition  of  lubricants. 

In  which  coagulated  lubricants,  where  resin  oil  and  other 
derivatives  of  resin  have  been  used,  wood  tar  is  used  in  its 
place,  only  two  parts  of  wood  tar  being  required  to  every 
three  of  resin. 

2419    VENEZI.    Waver  for  waving  or  crimping  hair. 


OLLIVER. 

vehicles. 


Axles  and  driving  gear  of  motor-driven 


In  axles  where  the  differentia]  or  balance  gear  box  is 
carried  upon  the  stationary  member  of  the  axle,  a  resilient 
or  elastic  connection  is  provided  between  the  gear  box  and 


the  stationary  member  of  the  axle,  whereby  the  vibrations 
and  shocks  received  by  the  latter  will  be  insulated,  or  in 
part  insulated  from  the  gear  box. 


Complete  Specifications  open  to   Public  Inspection 
before  Acceptance,  under  the  Patents  Act,  1901. 

1904. 

21367    ACT.-GES.  FU  R  SCHREIBMASCTI1NEN-INDUSTIUE. 

Typewriting  machines. 
28450    WILKINSON.    Electric-fluid  turbines. 
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3195 
3196 
3785 
3822 

3958 

4289 
4303 

4372 

4534 

4540 

4541 
4570 


4571 
4574 
4587 
4672 
4749 
4764 


1905. 

DEUTSCHE  CONTINENTAL-GAS-GESELLSCHAFT. 

Gas.  burners  for  cooking  and  like  heating  purposes. 
BENDER  k  BENDER,  trading  as  CARL  BENDER. 

Automatic  animal  traps. 
BARR.    Apparatus  for  controlling  electric  motors. 
PERKINS.    Controllers  for  electric  motors. 
SILCOTT.    Twyer  iron. 

RATEAU.  Apparatus  for  governing  engines  driven 
by  steam  from  different  sources  at  different  pressures. 

MITCHELL.  "Platforms  used  in  charging  and  dis- 
charging retorts  in  gas  benches. 

FOLLETT.    Time  stamps. 

EYQUEM.  Apparatus  for  obtaining  constant  voltage 
from  dynamos  working  at  varying  speeds. 

LOUIS.  Explosives  having  as  a  base  the  akaline 
chlorates. 

DENIS.  Machine  or  apparatus  for  producing  threads 
from  collodion  and  recovering  the  solvents  employed. 

ELEKTRICITATS  ACT.-GES.  VORM.  W.  LAHMEYER 
&  CO.  Means  for  alternatively  driving  from  a  recipro- 
cating engine  and  a  rotary  engine. 

ELEKTROMILITARA  AKT1EBOLAGET.  Micro- 
telex>hones. 

DES  GACHONS.  Apparatus  lor  storing  and  classifying 
post  cards  and  the  like,  also  applicable  for  teaching 
and  advertising  purposes. 

BOURDIL.  Microphones. 

RICE.    Shaft  bearings. 

TAYLOR.  Roundabout. 

CASGRAIN.    Vehicle  jacks. 

FIL1PPI.  Propellers. 

THORPE.    Etching  of  printing  plates. 


The  Following  Accepted  Applications  for  Patents  are 
Open  to  Opposition  up  to  May  22nd,  1905. 

1903. 

27212    BRENNAN.    Imparting  of  stability  to  otherwise  un- 
stable bodies,  structures,  or  vehicles. 

To  assist  in  maintaining  a  mono-rail  vehicle  in  a  position 
of  stable  equilibrium,  a  gyroscope  A  is  used.  The  figure 
shows  an  elevation  of  the  simplest  form;  when  there  is  a 
tendency  for  the  car  to  lean  or  fall  over  the  gyroscope  tends 
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to  turn  about  its  vertical  axis  so  as  to  right  the  vehicle,  and 
this  movement  may  be  hastened  by  means  of  the  controlling 


handle  B.  Various  modifications  are  also  described  in  which 
the  movement  of  the  gyroscope  is  hastened  automatically. 

27265    LODGE  &  HARDIE.    Telegraph  and  like  cables. 
27369    KUDLICZ,  VON  ANDRE  &  FRIEDERICI.  Mechanical 
stokers. 

The  coal  is  fed  from  a  hopper  on  to  a  plate  A  and  directed 
to  the  lower  chamber  by  means  of  the  feeders  B.  The 


ejector  below  strikes  the  eoal  and  flings  it  into  the  grate, 
and  any  that  misses  is  deflected  back  again  by  the  plate 
C  on  to  the  ejector  blades  till  directed  into  the  furnace. 
Provision  is  also  made  for  varying  the  speed  by  a  side  lever. 


1904. 


689 


809 


C1ANTAR    &     CIANTAK.     Extracting    gold  from 

solution  in  water. 
MASCORD.    Application  and  distribution  of  electric 
motive    power,    particularly    for    use    in  starting 
machinery  and  for  such  and  similar  purposes. 
ROBINSON.    Spring  wheels  for  vehicles. 

The  plates  A  are  secured  to  the  wheel  hub  and  slide 
between  plates  B  attached  to  the  rim.    The  thrust  trans- 


mitting devices  C  travel  upon  curved  tracks  and  thereby 
cause  such  flexure  of  the  spring  levers  D  that  they  will  offer 
resistance  to  further  rotation,  and  tend  to  restore  them  to 
t heir  normal  position. 


3157  MACKENZIE  &  INSTITUTE  OF  PHYSICAL  AND 
POLITICAL  GEOGRAPHY  LTD.  Process  of  pro- 
ducing maps  and  the  like  having  a  relief  appear- 
ance. 

3708    CLIFFORD.    Endless  chain  paddle  for  propelling  boats 

and  for  other  purposes. 
5765    STILL.    Method  and  apparatus  lor  transmitting  heat 

from  one  fluid  to  another  by  means  of  plates. 
5838    PAUL.    Optical  lanterns  and  the  like  and  apparatus  for 

their  illumination. 

5891  EDWARDS.    Means  for  automatically  inflating  pneu- 

matic tyres. 

5892  BASTIAN.    Electric  lamps  of  the  character  known  as 

vapour  lamps. 

The  lamp  has  one  or  both  electrodes  formed  of  an  easily 
vaporisable  substance,  these  being  movable  in  a  container 
adapted  after  a  short  arc  has  been  formed  between  them  to 


(j 


5SS2h  « 

be  further  separated;  this  being  maintained  while  the 
lamp  is  in  operation,  a  movable  bridge  piece  normally  con- 
necting the  electrodes  when  current  is  cut  off  from  the  lamp. 


59 i< 


5923 
5933 

5948 

5958 


compressors, 


SPITZER.    Process  for  producing  etchings  from  nega- 
tives or  positives  of  any  kind.    [Date  applied  for 
under  International  Convention,  October  29th,  1903.] 
THOMPSON.    Navigable  vessels. 

REHFUSS  &  REHFUSS.    Mechanism  for  automatically 

heating,  fluxing,  and  soldering  cans. 
FINDLAY.    Base  or  support  for  photographic  sensitive 
emulsions. 

COOMES.  Air  aud  other  gaseous  fluid 
blowing  engines,  motors,  and  pumps. 
Consists  of  a  number  of  improvements  in  compressors  or 
pumps,  in  which  valves  of  the  sliding  type  either  with 
rectilinear  or  circular  motion  are  employed  for  the  inlet  and 
outlet  of  the  fluid  to  and  from  the  cylinders,  and  wherein 
the  valves  are  moved  by  a  piston,  operated  by  compressed 
air,  and  the  action  of  the  piston  is  governed  and  the  timing 
of  the  movement  of  the  valves  is  controlled  by  an  escape 
mechanism  operated  by  a  cam  gear  or  similar  mechanism 
on  the  engine. 

6240  ROBERT  WILLIAM  HARVEY  BAILEY  & 
FREDERICK  CHARLES  SOUTHWELL.  Steam 
boilers. 


Two  forms  of  the  boiler  are  here  shown.  They  comprise 
two  concentric  annular  water  chambers  connected  by  radial 
tubes  and  built  up  of  shells  stayed  and  jointed  by  packed 
groove  joints,  such  joints  being  arranged  so  that  they  are 
not  exposed  to  the  direct  heat  of  the  fire. 
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6103  BLA1SDELL.  Strip  or  endless  band  wiper  for  clean- 
ing the  surfaces  of  intaglio  printing  plates. 

0175  GROSSMAN.  Apparatus  for  the  uniform  feeding  of 
grain  to  machine.?,  specially  adapted  for  use  in  brew- 
ing. 

021)2  MENNESSON.  Steam  vaporisation  appliances  for  heat- 
iug  and  other  purposes. 
Comprises  an  instantaneous  vaporiser,  connected  on  the 
one  hand  by  a  feed  conduit  provided  with  a  non-return 
valve  to  a  water  reservoir  or  supply  at  a  high  level  exert- 
ing a  continuous  and  constant  pressure  upon  the  valve,  and 
on  the  other  hand  by  distribution  pipes  to  radiators,  etc. 

6295    LESPAGNOL.    Lock   nuts.    [Date  applied  for  under 

International  Convention,  March  16th,  1903.] 
6315    FULLAGAR.    Apparatus  for  governing  steam  turbines 
and  other  engines. 
The  controlling  valve  of  the  governor  is'  acted  upon  by  a 
lever  A  that  is  adapted  to  be  connected  to  a  governor,  and 


pa! 


is  also  adapted  to  move  the  valve  in  one  direction,  and  is 
loaded  so  as  to  have  a  constant  tendency  to  move  in  the 
opposite  direction. 
6319    HEANY.    Electric  conductors. 
6335   THUMAN.    Water  gas  apparatus. 
6343    STANLEY.    Saddles  for  gig  or  cab  horses. 
6375    BRIGGS.    Road-scavengering  machines. 
0385    STTTT  &  DAVIDSON.    Weft  replenishing  mechanism 

for  looms  for  weaving. 
6389    PARRY  &  DEAN.    Devices  for  varying  the  speed  of 
machinery   and  for  stopping  and  starting  the  same, 
especially  applicable  to  motor  cars. 
The  driven  shaft  A  is  rotated  by  the  four  ratchet  rings,  these 
being  reciprocated  by  levers  geared  to  connecting  rods  whose 


throw  can  be  varied  by  gripping  either  of  the  brake  drums 
C  mounted  on  the  driving  pulley  spindle,  by  causing  the 
central  spindle  to  run  at  a  faster  or  slower  rate  and  thus 
move  the  connecting  rod  end  centres. 

6405  O'DONNELL  &  POTTER.  Apparatus  for  extracting 
dust  from  carpets  and  other  materials. 

6439  SIMPSON  &  WALKER.  Printers' quoins  .and  side  and 
foot  sticks. 

6471  ROBINSON  BROS.  LTD  and  CLIPT.  Means  of  pre- 
paring rubber  solutions  and  the  utilisation  of  such 
means  and  of  subsequent  treatment  for  the  conversion 
of  waste  into  serviceable  rubber. 


6422    BOULT    (Fremont).    Axles,   crank   shafts,  and  other 
similar  metallic  structures. 


The  cranks  are  thinned  off  on  their  lateral  faces  as  at 
B,  and  a  hole  A  is  made  in  the  web  so  as  to  give  to  the 
crank  exposed  to  bending  a  more  uniform  resilience  with 
the  greatest  possible  lennrth  capable  of  deflection. 
6519    BIRKIN.    Pneumatic  tyres. 
TAYLOR.    Pneumatic  tyres. 

ANDEM.    Tension   devices  for  the  woven   cloth  and 

warp  threads  in  looms. 
McFARLANE.    Manufacture  of  tiles. 
DE  SAVIGNAC.    Pneumatic  tyres  for  vehicle  wheels. 
[Date  applied  for  under  International  Convention, 
April  9th,  1903.] 
COCKRELL.      Apparatus    for    holding    and  moving 

straight  edges  upon  drawing  boards  and  the  like. 
O'DONNELL  &  POTTER.    Hand  portable  pneumatic 
drills  and  like  machines 

The  pistons  of  the  pneumatic  engine  are  made  so  as  to 
have  a  small  and  a  large  surface  A  and  B,  the  air  being 


6538 
6621 

0631 
6649 


6674 


6710 


admitted  to  these  by  means  of  the  valve  C,  which  is 
reciprocated  by  an  eccentric  given  off  the  crank  shaft.  A 
ball  head  is  provided  above  the  drill  socket  to  take  the 
end  thrust. 

6811    SULLIVAN.    Electrical  signalling  instruments. 

In  submarine  cable  transmission  when  a  syphon  recorder 
is  placed  in  circuit  between  the  battery  and  cable,  the 


discharge  from  the  cable  after  each  outgoing  signal  causes 
the  printing  pen  to  cross  the  zero  line,  thus  giving  for  each 
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uni-directiocal  signal  two  reverse  signals,  which  can  only 
be  read  with  difficulty.  The  present  improvements  utilise 
the  disturbing  discharge  to  restore  the  zero  position  of  the 
instruments,  while  the  pen'  is  prevented  from  crossing  the 
zero  line. 

6832    WEBB.     Electrolytical    extraction    of    metals  from 
solutions. 

6901    BAXTER    &    OALEY.    Change-speed    mechanism  for 
motor  vehicles  shafting  machinery  and  the  like. 
In  motor-driven  vehicles,  shafting,  and  machinery  driven 
by  connecting  rods  from  a  crank  shaft,  changing  the  speed 
at  which  the  vehicle  or  the  like  runs  by  means  of  a  frame 
or  secies  of  rods  and  levers  which  alter  the  direction  of 


X.' , 


the  movement  of  the  connecting  rods  driven  by  the  cranked 
driving  shaft,  so  that  the  connecting  rods  are  caused  to 
move  out  of  radius  or  in  radius  with  the  free  wheel  clutches 
on  the  shaft  or  axle  cf  the  wheel  pulley  to  be  driven. 

6974  W ATKINS  &  WOODHEAD.  Appliances  for  adjusting 
and  working  iris  diaphragms  of  photographic  cameras. 

7010    HA  U  K  &  SUR'lHER  MACHINEN-FABRIK  VORM. 

H.  HAMMEESCHMIDT.    Vacuum  drying  apparatus. 

The  drying  apparatus  comprises  a  vacuum  chamber  con- 
taining a  number  of  heating  boxes,  and  an  endless  apron 
or  sheet  of  wire  fabric  mounted  on  rollers  at  each  of  the 
heating  boxes  and  carrying  the  apron  between  them,  the 
charging  of  the  apron  with  liquid  material  being  effected 
by  suction. 

7<)88  BRITISH  NORTHROP  LOOM  CO.  LTD.  (Northrop 
Loom  Co.).  Warp  stop  motions  for  looms  for  weav- 
ing. 

7189  CHILTON.  Machine  for  sifting  oorfl,  chaff,  and  the 
like. 

7237  BATKE.  Coal  kerving  and  slitting  machine  with  hand 
gear. 

7392    Dl  NLOP.    Method  and  machinery  for  excavating  and 

con /eying  earth  and  other  materials. 
7782    JACK.    Internal-combustion  engines. 

In  internal-combustion  engines  contact  making  and  break- 
ing devices  comprising  a  stator  part  and  a  rotor  part  of 
of  which  the  stator  part  is  so  mounted  adjacent  to  the  rotor 


part  as  to  be  manually  adjustable  in  position  through 
approximately  360  deg.  for  the  purpose  of  changing  the 
time  of  explosion  relatively  to  the  direction  of  engine  stroke 
and  reversing  the  crank  rotation. 


7834  GATE.  Supports  or  attachments  for  medical  diet  and 
other  cards  or  card  holders  used  in  combination  with 
bedsteads  and  other  articles  of  furniture. 

7836  LIGHTBODY.  Mechanism  employed  in  making  and 
sharpening  rock  drills. 

Machines  for  making  and  sharpening  rock  drills,  dollying 
devices,  and  means  which  hold  the  drills  against  movement 
lengthwise,  swaying  mechanism  for  acting  upon  the  wings 
or  outer  edges  of  the  driils,  means  being  provided  for  con- 
necting the  dollying  devices  and  swaying  mechanism 
together. 

7885  ELIAS.  Manufacture  of  paper  for  packing  and  other 
purposes. 

7969    MARKS  (Houghton).    Means  for  clamping  broken  ends 

in  spinning  aud  twisting  machines. 
8244    JONES.    Apparatus    for   placing    tramcars    and  like 

vehicles  on  or  removing  them  from  the  rails. 


Two  screw  jacks  are  arranged  together  on  one  framework 
or  suitably  coupled  together.  Mechanism  is  provided  for 
operating  the  screws  of  the  jacks,  and  a  slidable  table  is 
supported  on  the  upper  ends  of  the  jacks. 

8298  FELL  (Bigelow).  Centiifugal  machines  for  separating 
liquids  from  solids  such  as  water  from  ground  ore 
and  for  filtering  the  separated  liquids. 

8331  LAGARDE.  Syringes  for  the  injection  of  plastic  sub- 
stances. [Date  applied  for  under  International  Con- 
vention, February  23rd,  1904.] 

8335    PRIVETT.    Cricket  bats. 

8357  BLACKBURN,  BROWN,  BRECKNELL  MUNRO,  & 
ROGERS.  Apparatus  for  testing  brake  chains  or 
links. 

8483    SCHMIDT.    Pencil  cases. 

8509    AXTEN.    Curtain  suspenders  and  the  like. 

8552    BEARDSLEY.    Racing  pigeon  trap. 

8619    GOLDSMITH.    Machine  for  applying  colours,  glazing 

matter,  and  the  like  on  tiles,  bricks,  and  similar 

articles. 

8659    ASHBY.    Certain  gas-making  retorts. 

A  hollow  tiuncated  pyramid  is  mounted  above  the  hopper 
upon  crossbars,  a  small  pyramid  being  fixed  with  the  trun- 
cated one,  and  the  base  of  the  former  the  same  size  as 
the  opening  in  top  of  the  latter.    The  coal  is  delivered 
by   the  elevator  and  slides  down  the  sides  of  the  two 
pyramids  into  the  hopper,  and  is  thus  evenly  distributed. 
8692    McCANN.    Box  plates  for  moulding  and  attachments 
therefor.    [Date  applied  for  under  International  Con- 
vention, Atiril  15th,  1903.] 
8721    TEGENER.  Stirrups. 

S855  HOPKINSON  &  CHORLTON.  Rotary  pumps,  tur- 
bines, or  the  like. 


The  improvements  consist  of  rotary  curved  bosses  and 
passages  in  combination  and  rotating  with  the  wheel  and 
lixed  curved  vanes  or  directing  elements  and  passages  in 
the  casing  or  body. 
8944    ADAMS.    Filter  beds  for  sewage. 

8970    EDWARDS  (Stirling).    Shuttles  of  looms  for  weaving. 
8976    MARTIN.    Adding  and  subtracting  mechanism  adapted 
for  use  with  typewriters. 
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9012     DUDGEON   (Soc.   Anon.  John  CockeriU  &  Savage). 
Gas  engines  working  on  the  four-stroke  oycle. 

Relates  to  gas  engines  working  on  the  four-stroke  cycle. 
A  gas  port  and  an-  air  port  of  determined  dimensions  are 


provided,  means  being  provided  for  opening  one  inde- 
pendently of  the  other  by  valves  concentrically  mounted 
.so  as  to  obtain  a  mixture  of  constant  proportions  when  both 
are  oiien. 

9110   TALBOT.    Manufacture  of  iron  and  steel. 

9325    CARTAS.    Bottoms  aud  submerged  parts  of  ships. 

9367    ANDERSON.    Burners  for  incandescent  gas  lighting. 

Interposed  between  the  mantle  holder  and  the  burner 
proper  are  three  or  more  radially-placed  spiral  springs, 
which  may  have  screws  attached  at  each  end  for  attaching 
the  holder  to  the  burner,  the  springs  eliminating  vibration 
of  the  mantle. 

9553  CAMPBELL.  Apparatus  for  indicating  the  length,  size, 
weight,  or  number  of  threads  or  turns  of  material 
wound  on  to  a  reel  or  balled  or  the  like,  applicable 
for  other  measuring,  counting,  and  like  purposes. 

9563  RANCILLAZ.  Lock  nuts  and  screw  bolts.  [Date 
applied  for  under  International  Convention,  April 
27th,  1903.] 

965-1    SCHREINDER.    Means  for  arresting  railway  trains 

and  the  like  as  required. 
9698    SMITH.    Eyes  for  stair  rods  and  the  manufacture  of  the 

same. 

9826  MARTINEAU.  Mechanism  lor  operating  the  brakes  of 
railway  wagons. 

A  rocking  shaft  A  is  used  for  operating  the  brakes,  two 
levers  being  mounted  in  the  end  of  the  shaft  so  that  they 
are  free  to  rock  the  shaft  in  its  bearing,  and  also  to  them- 
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selves  be  capable  of  being  rocked  at  right  angles  to  the 
shaft,  racks  being  provided  with  which  the  levers  engae, 
a  red  or  bar  being  provided,  so  coupling  the  two  levers 
that  they  have  a  corresponding  and  simultaneous  action. 
9827    ELIZABATH    WILKINSON,    Administratrix    of  the 
estate  of  the  late  WILLIAM  COATES  WILKINSON, 
deceased.    Atomisers  for  medical  and  other  purposes. 


9833    HARVEY  &  HARVEY.    Automatic  couplers  for  rail- 
way wagons  and  the  like. 
Automatically  coupling  wagons  by  means  of  the  ordinary 
coupling  chain  by  means  of  connecting  the  outer  extremity 
of  the  chain  to  a  lever  pivotally  mounted  on  a  bar  adapted 
to  be  moved  longitudinally  in  the  wagon  frame  in  con- 
junction  with  means  for  setting   and  holding  lever  in 
operative  position  for  coupling,  means  being  provided  for 
automatically  releasing  the  lever  upon  two  adjacent  wagons 
coming  into  forcible  contact. 
101)05    McNAUGHT.    Machinery   for  scouring  and  washing 

wool  and  other  fibrous  materials. 
10046    MANIACHI.    Stove  for  heating  irons  and  the  like. 
10149  ■  BARRY  &  BARRY.    Button-making  machinery. 
H0179    O'DONNELL  &  TOTTER.    Apparatus  for  extracting  or 

removing  dust  from  carpets  and  other  materials. 
10211    LAWSON.    Process  of  preparing  a  solution  for  use  in 

bleaching  grain  and  r>ce. 
10221    PILK1NGTON.    Engines,  change  gear  and  clutches  of 
motor  vehicles. 
Consists  of  improvements  in  engines,  change  gear,  and 
clutches  of    motor  vehicles    which  consists    by  forming 
the  engine  crank  gear  and  change-gear  casing  with  an 


internal  division  between  the  two  all  in  one  piece  with  a 
cover  plate  rigidly  fixed  thereto,  bearing  being  formed  in 
the  same  for  the  driving  shafts,  which  thereby  requires  only 
one  setting  and  is  retained  in  constant  alignment. 
10235    SHILLITO  (Aniline  Colour  and  Extract  Works,  formerly 
J.  R.  Geigy).    Manufacture  and  production  of  1-diazo- 
2-oxy  and  2-diazo-l-oxynnphthalene  mono-di  and  tri- 
sulphonic  acids. 

10242    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    High-tension  •electric  current  switches. 


An  electric  switch  comprising  in  its  construction  an 
insulated  chamber,  a  pair  of  insulated  terminals  projecting 
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into  the  chamber,  spring  clips  being  provided  on  the  ends 
of  the  terminals,  a  pivoted  platform  on  which  a  pair  of  oil 
wells  are  mounted,  mechanism  being  connected  to  the  oil 
wells  for  establishing  electrical  connection  betwen  the  oil 
wells  and  terminals. 
10343    WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.).    Elastic-fimd  turbines. 
Mechanism    is   provided    for    adjusting    the  clearance 
between  the  movable  and  fixed  blade*,  comprising  a  device 


the  pivoted  socket  in  such  a  manner  as  to  form  a  guard  for 
preventing  the  wires  getting  between  the  trolley  wheel  and 
the  trolley  head. 

10827    STRATHERN.    Perambulators  or  taby  carriages. 
10841    SINCLAIR.     Smoke  consuming  apparatus  for  steam 
boiler  and  other  furnaces. 

The  lower  edge  of  the  inner  baffle  plate  rests  in  a  recess 
A,  within  which  recess  the  baffle  plate  is  capable  of  a 
pivoting  movement  backwards  and  forwards  by  means  of 


operating  on  the  turbine  shaft  and  me.ans  for  actuating 
this  device  from  a  distance,  in  combination  with  means  for 
indicating  the  amount  of  movement  imparted  to  the  shaft. 

10361    A  SPIN  ALL  &  CANNON.    Treatment  of  wort. 
1C525    MACLEAN.    Driving  gear  for  electrically-driven  rotary 
brushes. 

10531    BUCHANAN.       Form    of     automatic    sash  locking 
apparatus. 

1054S    HALL.    Photographic  frames  for  table  and  like  use. 
10597    BATTY.    Photographic  minting  frame. 
10700    HOWARTH  k  BROADBENT.    SelMocking   nut  and 
bolt, 

10736    ROGER.    Golf  clubs. 
10745    BOOTHMAN.    Shoe-nailing  machines. 
10901    HOWORTH   ( Aktieselskabet  Elling  Compressor  Co.). 
Fractional  supply  steam  and  gas  turbines. 


/O8O/J04. 

In  fractional  supply  steam  and  gas  turbines  acceleration 
supply  passages  are  arranged  in  front  of  the  ordinary 
supply  passages  in  combination  with  the  latter. 

10812    BLANEY.    Overhead  trolleys  or  collectors  for  electric 
tramway  and  railway  vehicles. 


A  pivoted  socket  is  provided  in  which  the  trolley  pillar 
swivels,  with  arms  so  arranged  as  to  terminate  just  beyond 
the  split  sleeve  of  the  trolley  head  in  close  proximity  to 
the  periphery  of  the  trolley,  and  to  move  in  unison  with 


a  lever  which  can  be  actuated  from  the  front  of  the  furnace 
door,  so  that  its  upper  part  can  be  opened  in  a  backward 
direction,  viz.,  towards  the  iuside  of  the  furnace,  or  closed 
in  a  forward  direction. 

10846  OLDFIELD  &  SYKES.  Spindle  apparatus  of  mules 
and  other  spinning  or  twisting  machines. 

10863  GAGE.  Means  of  jointing  flanged  and  other  tubular 
pipes. 

The  spigot  has  a  screw  thread  upon  its  exterior  which 
fits  into  a  corresponding  thread  in  the  socket,  A  shoulder 
is  left  in  the  socket  against  which  the  end  of  the  spigot 
presses  a  U-shaped  soft  metal  ring,  this  being  squeezed  into 
the  corrugations  and  making  a  water-tight  joint. 

10366    LEOPARD.    Fastening  of  windows  and  the  like. 
10867    PESCHGES.    Purification  of  sewage  and  the  like. 
10873    YOELKER.    Heating  by  electricity. 

The  mass  for  heating  is  made  up  of  a  carbonaceous  material 
which  is  composed  of  particles  of  specified  size  according 
to  the  voltage  of  the  current ;  thus  by  using,  say,  3  mm.s. 
for  200-300  volts  an  indefinite  numbers  of  arcs  are  formed 
between  each  opposing  surface  with  little  change  in  the 
mass. 

10877  BRITISH  THOMSON-HOUSTON  CO.  LTD  (General 
Electric  Co.).  Fluid-pressure  brake  systems  for  rail- 
way vehicles,  trains,  and  the  like. 

A  fluid-pressure  brake  system,  consisting  of  two  train-pipe 
lines,  a  reservoir  on  each  car,  and  an  automatic  valve  on 


each  car  normally  connecting  one  line  to  the  reservoir  and 
the  other  to  the  brake  cylinder,  and  adapted  and  arranged 
to  break  the  connections  and  to  connect  the  reservoir  to 
the  brake  cylinder  upon  a  sudden  lowering  of  pressure  in 
the  first-named  line. 

10913    KRUMMEICH.    Stoppers  for  receptacles  for  preserves 

and  other  like  vessels. 
10941    HILL.    Scarves  or  neckties. 

10952  GAFF.  Horns  or  trumpets  for  phonographs,  grapho- 
phones,  musical  instruments,  and  the  like. 

10975    COOPER.    Ball  or  float  and  similar  valves. 

10988    ADAM  (Henderson).    Carding  machine. 

11005  NASH.  Manufacture  of  bottles  for  use  with  screw  seal- 
ing caps. 

11017    HEWER.    Spring  back  rest  or  cushion. 

11030  MASON.  Apparatus  for  pressing  and  creasing  trousers 
and  the  like  garments. 

11037  ARNOLD.  Shuttles  of  looms  for  weaving  and  bobbins 
or  pirns  emploved  therewith. 

11062  T ANN ETT-W A L K E R .  Apparatus  for  lifting  and  load- 
ing coal  and  other  materials. 

11097  HADFIELD.  Manufacture  of  stamps  and  shoes  there- 
for for  use  in  stamp  mills. 
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11116    HARDS.    Electrical  signalling. 

To  make  a  signal,  a  momentary  electric  contact  is  made 
which  causes  electric  energy  from  the  supply  to  pass  through 
the  coils  of  one"  of  the  relays  at  the  end  of  the  line  which 
the  signal  is    being  sent,   energising  the    magnet  and 


actuating  the  armature,  so  making  a  second  contact  to  the 
supply  in  such  a  manner  that  the  relay  is  kept  in  action 
after  the  momentary  contact  has  ceased,  thus  maintaining 
the  signalling  current  until  it  is  broken  by  another 
operation. 

11142   CARRON  CO.   &  RODGERSON.    Steering  gear  for 
ships 

To  prevent  the  rudder  wrenching  the  steering  wheel  out 
of  the  hands  of  the  steersman,  the  steering  wheel  shaft  A 
is  fitted  with  a  sleeve,  carrying  the  usual  driving  pinion. 
The  motion  of  shaft  A  is  communicated  to  the  sleeve  by  a 
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series  of  radial  blocks  B  which  are  expanded  by  two  sets  of 
oppositely-arranged  ratchet  cams  C.  The  blocks  B  engage 
ratchet-toothed  rings  D  oppositely  arranged,  their  teeth 
engaging  corresponding  pawls.  Thus  when  the  steering 
wheel  is  turned  one  ratchet  ring  is  freed  from  frictional  con- 
tact while  the  other  turns  with  the  sleeve. 
11165    SOMERS.    Adjustable  pedestal  or  bearing  for  shafting. 


mm 


sides  with  lour  smaller  openings  through  each  side.  The 
top  plate  B  also  has  four  openings,  these  being  to  receive 
the  adjusting  wedges  C.  The  top  and  bottom  brasses  when 
placed  together  form  a  trapezium. 

11180    BAYLOR.    Springs  for  car  and  other  seats. 

11186    LOCiiWOOD.    Grinding  mills. 

11191    CRGDGINGTON.    Tips  .of  shafts  for  vehicles,  and  the 

manufacture  of  the  same. 
11196    MOSELEY  &  PICKLES.    Valves  for  cutting  off  the 
supply  of  steam  to  steam-engine  condensers. 
A  sliding  stem  A  carrying  two  valves  to  close  alternately 
the  valve  seats  in  the  casing;  the  exhaust  from  the  engine 
beiag'  admitted  between  the  valve  seats.    On  valve  leads  to 


the  condenser  and  the  other  to  the  atmosphere.  When  the 
vacuum  in  the  condenser  is  norn  al  the  valve  to  the  con- 
denser remains  open  under  atmospheric  pressure;  but  when 
it  fails  the  steam  exhausts  into  the  air. 
11201  BIRTWISLE.  Apparatus  for  extracting  dust  from  car- 
pets and  the  like. 
PERROT.    Ventilating  of  hats. 

BATTEY.    Means  for  casting  composition  hilling  rollers 
for  printing. 

WOOD-SMl'lri.    Process  for  the  purification  of  natural 
salts,  such  as  alkaline  carbonates,  sulphates,  nitrates, 
and  chlorides. 
SUTTON.    Manufacture  of  pulleys. 
The  pulley  comprises  a  cast  boss  formed  in  halves  and 
bolted  together;  this  boss  has  a  radially  projecting  flange. 
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to  which  are  bolted  arms  A  of  bar  or  tee  section.  The 
arms  are  subtended  'by   a  rim  B  of  tee  section.  The 
rim  C  surrounds  this,  and  being  made  in  halves  is  attached 
by  means  of  angle  pieces  to  the  tee  rim. 
11311    ORD.    Driving  chains  and  wheels  for  cycles,  motor  cars, 
and  other  purposes. 
The  links  of  the  chain  have  a  projection  A,  gearing  into 
recessB  in  the  wheel  so  as  to  give  increased  surface  as  well 


The  pedestal  is  of  rectangular  form,  and  ht.s  two  opposite 
sides  with  large  openings  A  through  them,  and  two  opposite 


as  to  allow  lateral  deviation  in  the  lead  of  the  chain. 

The  projections  can  also  be  arranged  on  the  wheel  and 

the  recesses  on  the  chain  as  at  B. 
11345    PEASGOOD.    Acetylene  generators. 
11436    FISCHER.    Manufacture  of  resin  soap. 
11451    HESKETH.    Ice-making  machines. 

The  refrigerating  material  is  caused  to  pass  round  the 

bottom  edges  and  sides  of  the  vessel  before  passing  the 

regulator  controlling  its  flow  into  the  refrigerating  or 

evaporating  tubes,  thus  preventing  the  ice  clinging  to  the 

matrix  surioundiug  these  tubes. 
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11459    LIOSER.    Match  box  holders. 
11469    HODSON.    Camp  furniture. 

11485    GDVAN.    Construction  of  grain  and  other  bins. 
11680    WOLLASTQN.    Apparatus  for  controlling  the  now  of 
liquids. 

Consists  of  apparatus  for  directing-  intermittently  a  supply 
of  liquid  in  two  or  more  alternative  courses  in  such  a 
manner  that  the  resultant   separate  volumes  may  bear 


any  desired  and  variable  ratio  to  one  another.  On  the  dis- 
charge orifice  of  the  pump  is  attached  a  three-way  valve, 
which  is  operated  by  a  lever  A  so  that  when  the  lever  is 
raised  the  water  passes  through  one  outlet,  aud  when  dow  n 
the  water  passes  to  another  outlet. 

11747    IMRAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Bruning;. 

Manufacture  of  new  perfumes  and  of  intermeidate  pro- 
ducts therefor. 

12041    CALDWELL.    Joint  ring  or  like  packing. 

13091    NEWTON   (Farbenfabriken  vorm.   F.   Bayer  &  Co.;. 

Manufacture  and  production  of  pyrimidine  derivatives. 

12395  JAMES.  Manufacture  of  oyes  or  bracket  attachments 
for  stair  and  other  rods  and  the  like. 

12421    JONES.    Wheel  for  colliery  trams  or  corves. 

12552  TOOLEY  &  RICHARDSON.  Blinds,  shades,  tents, 
and  the  like  coverings. 

13673    DE  KUNWALD.    Acetylene  gas  generators. 

The  carbide  is  contained  in  the  chamber  A  and  the  water 
in  the  container  B,  which  also  surrounds  the  carbide  con- 
tainer and  keeps  it  cool.    The  water  is  regulated  by  the 

A 


needle  valve  C,  and  the  used  powdered  carbide  is  made  to 
fall  into  the  lower  case  by  agitating  the  grid  by  means  of 
the  handle. 


13107  ELECTRIC  &  ORDNANCE  ACCESSORIES  CO.  LTD., 
and  HALL.  Switch  mechanism  for  use  in  connection 
with  intercommunication  telephone  instruments  or 
telephone  systems. 

13266    CRAVERI.    Process  of  preserving  meat. 

13294    WYERS  &  WYERS.    Fish-landing  nets. 

L4370    ALBANY  MANUFACTURING  CO.  LTD.,  &  LAMI'- 
LOUGH.    Exhaust  silencer  and  dust  and  odour  pre- 
venter for  motor  road  vehicles. 
In  a  silencer  and  dust  and  odour  preventer  the  gases 
are  led  successively  into  primary  and  secondary  expansion 


chambers,  an  eductor  being  provided  having  air  inlets  aud  an 
outlet,  the  area  of  which  latter  is  less  than  that  of  the  air 
inlets. 

'  14480    CEIPEK.  Explosives. 
14487    BREYER  &  VON  WEHRSTEDT.  Filters. 
15186    BROWN.    Portable  hat  and  clothes  pegs  or  brackets. 
16054    THOMPSON  &  THOMPSON.    Ice  cream  freezers  and 
the  like. 

16091    WILKINSON.      Method   of    and  means    for  cutting- 
woollen  garments. 
16284    SCHWARZ.    Drawers  of  furniture. 

17025    HADDAN  (Lachaud).    Brake  blocks  for  railway,  tram- 
way, and  other  vehicles. 
Two  lugs  or.  projections  A  A  are  arranged  cast  in  one 
with  the  block  which  are  adapted  to  form  a  space  or  under- 


17938    WIINHOLT.    Driving  gear  for  cycles. 

Relates  to  driving  gear  whereby  the  ratio  of  transmission 
between  t he  pedal  arms  and  the  sprocket  or  chain  wheel 
may  be  altered  when  desired.  The  smaller  ratio  of  trans- 
mission is  employed  when  ascending  a  hill  or  riding  against 


the  wind,  or  the  large  when  riding  with  the  wind,  when  a 
very  high  speed  is  desired.  Provision  is  also  made  for  the 
chaii  wheel  running  free  when  desirable. 
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16317    BODDY   &   BOTTOMLEY.    Medicinal   compound  for 

the  treatment  of  piles. 
16541    GOODWIN.    Motor  and  other  vehicle  lamps. 
17267    JOSEPH  &  McEVOY.    Combined  waterproof  cape  and 

cap. 

17634    NEALE.    Window  fastening;  device  for  sash  windows. 
17750    BETHEL  &  AUDLEY.    Bottle  slopperings. 
18023    KELBER.    Device  for  cleaning  window  panes. 
18719    FLETCHEE-COPP.    Method  of  teaching  young  pupils 
the  piano. 

18721    TUCK  EE  <8c   GEUNDELL.    Liquid  fuel   fittings  for 
steam  generator  furnaces.    [Date  applied  for  under 
International  Convention,  September  19th,  1903. J 
Consists  of  an   oil-burning  system  in   which  a  steam 
generator  or  oil  supply  apparatus,  the  furnace  front  having 
internal  chambers  exposed  to  the  action  of  heat,  the  front 


being  hinged,  an  air  pipe  from  the  air  supply  apparatus 
connecting  with  the  burners  to  supply  air-hinge  valves 
being  provided  on  the  air  and  oil  pipes,  whereby  the  supply 
of  air  and  oil  can  be  cut  off. 
18756    GOEHEING.    Street  railway  cars.    [Date  applied  for 
under  International  Convention,  May  21st,  1904.] 
Consists    in  attaching  underneath  the   car    a  slidably- 
mounted  rod,  a  frame  being  connected  with  the  forward 


end  so  as  to  permit  of  a  lateral  and  vertical  movement,  a 
hand  lever  being  connected  to  the  rod  for  movement  in 
hangers,  guide  wheels  being  carried  by  the  frame  which 
are  capable  of  being  folded  or  extended. 

19360    HARTJMETT  &  EOBISON.    Cow  milking  apparatus. 

19858  LEE.  Apparatus  for  use  in  the  inspection  and  repair- 
ing of  fabrics. 

20115  HUME-  Adjustable  school  desk  for  use  of  children  or 
adults. 


COLLECTING  AND  COMPRESSING  MACHINE 

FOR  CO,. 

A  meeting  of  the  Institute  of  Marine  Engineers  was  held  on 
April  10th  at  the  institute  premises,  58,  Eomford  Road, 
Stratford,  E.,  when  Mr.  R.  Mackenzie  read  a  paper  on  "  A 
Collecting  and  Compressing  Machine  for  C02."  The  chair  was 
occupied  by  Mr.  W.  Lawrie. 

Mr.  Mackenzie,  in  the  course  of  his  paper,  described  a  method 
of  compressing  carbonic  acid  gas  (C02),  and  the  apparatus  used 
for  the  purpose.  He  did  not  deal  with  the  manufacture  of  the 
C02,  which  in  the  works  with  which  he  was  connected  formed 
a  by-product  of  other  manufactures.  The  gas  was  drawn  from 
the  vats  in  which  it  was  generated  by  a  fan  driven  by  an 
electric  motor,  and  was  passed  through  a  cylinder  or  tower  25  ft. 
high  filled  with  coke.  The  gas  entered  at  the  bottom  of  the 
tower  and  passed  through  the  coke,  where  it  was  met  by  a 
spray  of  water,  which  passed  into  the  tower  at  the  top.  After 
undergoing  partial  purification  by  the  spray  the  gas  continued 
its  progress  into  an  ordinary  gasholder.  It  was  then  drawn 
from  the  holder  by  the  pump,  forming  the  first  stage  of  com- 
pression.   That  pump  or  compressor  was  fitted  with  suction  and 


delivery  valves  on  the  top  and  bottom  end  of  the  cylinder,  and 
the  gas  was  compressed  to  a  pressure  of  20  lb.  per  square  inch 
on  a  piston  10  in.  in  diameter  by  18  in.  stroke.  The  gas  was 
discharged  from  that  cylinder  into  the  purifiers,  and  there- 
after it  continued  its  course  through  a  tube  or  shell  called  the 
drier,  which  was  filled  with  chloride  of  calcium  and  a  layer 
of  cotton  wool  for  the  purpose  of  absorbing  any  moisture  that 
the  gas  might  have  carried  with  it  from  the  purifiers.  From 
the  drier  it  is  sucked  by  the  pump  forming  the  second  stage 
of  compression.  That  compressor  was  single-acting,  with  the 
suction  and  delivery  valve  on  top  with  an  ordinary  ram  piston, 
the  gas  being  retained  in  the  cylinder  by  a  cup  leather.  The 
compression  at  the  second  stage  amounted  to  150  lb.  to  the 
square  inch  on  a  piston  of  10 in.  in  diameter  by  18  in.  stroke. 
The  gas  was  discharged  from  that  stage  into  a  condenser  fitted 
with  a  spiral-coiled  tube.  The  gas  enters  that  coil  at  the  top, 
and  was  forced  out  at  the  bottom,  where  a  connecting  pipe  led 
it  to  the  suction  pipe  of  the  third  stage  of  compression.  That 
compressor  was  similar  to  the  second  stage — that  was,  a  ram 
plunger  with  a  suction  and  delivery  valve  on  top,  with  a  cup 
leather.  In  that  third  or  final  stage  the  compression  reaches 
1,000  lb.  per  square  inch  on  a  piston  3£  in.  in  diameter  by  18  in. 
stroke.  The  gas  was  discharged  into  two  spiral-coiled  tubes 
immersed  in  the  same  condenser  as  the  second-stage  coil.  The 
delivery  pipe  between  the  compressor  and  the  condenser  was  a 
single  tube,  but  to  give  a  greater  cooling  surface  it  was  divided 
in  a  coil  box  into  two  spiral  tubes,  the  gas  entering  at  the  top 
and  leaving  the  coils  again  at  the  bottom  (through  a  coil  box 
similar  to  the  top)  into  a  single  tube  which  was  connected  to 
a  receiver.  The  receiver  was  hung  on  a  spring  balance,  which 
indicates  at  all  times  the  exact  weight  of  gas  in  the  machine, 
either  whilst  at  work  or  stationary.  From  the  receiver  the  gas 
passed  along  to  the  filling  main,  which  was  a  tube  with  six 
valves  attached.  During  the  process  of  filling  each  cylinder  was 
standing  on  a  weighing  machine,  being  connected  by  copper 
pipes  to  the  filling  main.  Thus,  with  the  six  valves  six  port- 
able cylinders  could  be  charged  at  the  same  time.  Each  cylinder 
is  charged  with  28  lb.  of  liquid  carbonic  acid,  which  is  equal 
to  about  228  cubic  feet  of  gas  at  normal  pressure  and  tempera- 
ture. The  x>ortable  cylinders  used  for  conveying  C02  were,  as 
a  rule,  tested  to  about  3,750  lb.  The  greatest  care  ought  to 
be  exercised  in  the  handling  and  use  of  C02.  Frequently  he 
had  seen  engineers  applying  hot  or  boiling  water  to  a  C02 
cylinder  to  force  the  gas  out  quickly.  That  experident  could 
not  be  too  severely  condemned.  It  was  extremely  dangerous 
(for  one  bucketful  of  boiling  water  would  increase  by  600  lb.  or 
700  lb.  per  square  inch  the  pressure  in  a  cylinder  containing 
28  lb.  of  gas)  unless  a  safety  valve  were  fitted  to  the  cylinder 
to  allow  any  excess  pressure  to  escape.  Just  recently  the  C02 
trade  had  been  considerably  agitated  regarding  the  consign- 
ments of  light-weight  cylinders  containing  liquefied  carbonic 
acid  which  had  been  shipped  into  this  country  from  Germany, 
and  were  being  sold  to  various  consumers  in  London  and  else- 
where. These  cylinders  entirely  fail  to  comply  with  the  Board 
of  Trade  regulations. 

Mr.  W.  M'Laren,  referring  to  the  remarks  of  the  author  in 
regard  to  engineers  throwing  hot  water  on  to  the  cylinder  in 
order  to  get  the  C02  gas  out,  said  the  rise  in  pressure  seemed 
to  be  enormous.  He  would  like  to  know  what  was  the  first 
stage  that  the  C02  gas,  which  had  been  described  as  a  by- 
product, was  drawn  from. 

Mr.  Bertram  asked  if  gas  produced  by  the  combustion  of  coke 
could  be  used. 

Mr.  Mackenzie :  Yes. 

Mr.  J.  E.  Aldrick  said  that  at  the  chemical  works  where  the 
C02  was  a  by-product  they  produced  two  vegetable  acids — 
tartaric  and  citric  acids.  The  gas  was  generated  by  the  action 
of  sulphuric  acid  upon  chalk,  almost  in  the  same  way  that  all 
the  mineral-water  firms  a  few  years  ago  used  to  make  their  own 
gas.    By  that  means  they  managed  to  get  a  very  pure  gas. 

Mr.  E.  W.  Ross  asked  whether,  when  a  cylinder  was  being 
re-filled,  there  was  an  internal  pipe  from  the  bottom  of  the 
cylinder,  or  was  the  cylinder  divided  to  allow  for  the  escape  of 
air  while  the  gas  was  entering.  Also,  when  the  cylinders  were 
returned  for  re-filling,  were  they  put  to  any  test  in  regard  to 
strength,  after  having  undergone  the  vicissitudes  of  a  voyage. 

Mr.  Mackenzie  explained  the  system  of  valves  which  were 
upon  the  filling  main.  The  cylinders  were  supposed  to  be  tested 
every  two  years,  and  the  date  stamped  on. 

Mr.  James  Adamson  said  that  it  was  of  the  utmost  importance 
to  them  as  engineers  that  they  should  get  C02  gas  pure  and 
uncontaminated  with  water.  The  cost  of  C02  was  so  small  that 
the  loss  of  2  lb.  of  gas,  when  re-charging  a  cylinder,  was 
infinitesimal.  Most  of  them  who  had  had  experience  with  C02 
cylinders  knew  the  amount  of  danger  there  was  in  handling 
them,  but  he  thought  that  surely  the  author,  when  he  referred 
to  heating  the  cylinders  to  expel  the  gas,  meant  that  this  was 
done  when  the  cylinders  were  nearly  empty,  and  had  to  be 
heated  to  get  the  charge  out. 

Mr.  J.  Thorn,  Mr.  G.  Shearer-,  and  Mr.  J.  Clark  also  took 
part  in  the  discussion,  the  various  questions  raised  being 
answered  by  Mr.  Mackenzie. 
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HIGH-SPEED  LATHES. 


We  are  now  enabled,  through  the  courtesy  of  Messrs. 
Armstrong,  Whitworth,  and  Company  Limited,  Manchester, 
to  place  before  our  readers  illustrations  of  the  type  of 
lathe  specially  built  for  and  lent  by  them  for  the  famous 
tool  steel  tests  carried  out  at  the  Municipal  School  of 


with  the  machines  of  which  we  are  now  speaking  all  speeds 
may  be  realised  provided  the  power  of  the  lathe  be  made 
proportionate  to  the  piece  of  work  to  be  machined.  In 
this  way  the  firm  are  able  to  cut  every-day  armour-plate 
bolts  of  from  4  in.  to  6  in*  in  diameter  at  a  speed  of  135  ft. 
per  minute,  making  a  cut  of  \  in.  in  depth,  and  with  a 
rate  of  progression  of       in. ;  this  can  be  done  for  seven 


Fig.  1. 


HIGH-SPEED   LATHE,   BY   MESSRS.  ^ARMSTRONG,   WHITWORTH,   AND]  COMPANY   LIMITED,  MANCHESTER. 


Technology  by  Dr.  J.  T.  Nicholson,  for  a  committee  com- 
posed of  the  Council  of  the  Manchester  Association  of 
Engineers  and  members  of  the  Sub-Committee  of  the 
School. 

Throughout  the  whole  duration  of  the  experiments  only 


consecutive  hours  without  impeding  or  wearing  out  the 
machine  in  any  way.  The  work  is  done  on  a  12  in.  centre 
lathe,  powerfully  fitted  up  for  the  purpose  in  view,  and 
fitted  with  a  belt  of  7  in.  in  width  driving  a  two-stepped 
pulley. 


HIGH-SPEED  LATHE,  BY  MESSRS.  ARMSTRONG,  "V 

two  failures  occurred  -with  the  machines  made  by  the 
firm  in  question.  The  next  best  class  of  machine  showed 
nine  failures.  Formerly,  pieces  of  work  similar  to  those 
handled  during  these  experiments  could  not  have  been 
machined  at  a  speed  exceeding  from  10' ft.  to  20  ft,  or  30  ft, 
per  minute  (according  to  their  degree  of  hardness),  whilst 


2. 

:tworth,  and  company'  limited,  Manchester. 

Fisr.  1  represents  a  12  in.  centre  lathe  with  two  conic 
express  pulleys  and  helical  transmission  gear.  This 
machine  works  at  the  rate  of  150  ft.  per  minute,  and  makes 
a  cut  of  \  in.  in  depth.  This  lathe  is  capable  of  running 
at  a  speed  of  400  ft.  per  minute  when  making  fine  cuts, 
whilst  at  a  low  speed  it  will  make  deep  cuts. 
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Fig.  2  represents  a  lathe  with  the  piece  to  be  treated 
and  the  shavings  cut  off. 

When  these  lathes  are  driven  by  electricity  the  motor 
is  coupled  to  the  headstock,  and,  by  reason  of  alterations  in 
the  shafting,  places  the  whole  machine  in  motion.  Variable- 
speed  motors  are  most  preferable  for  this  purpose  to  enable 
the  requisite  speeds  to  be  obtained  without  difficulty. 

The  second  lathe  has  a  speed  of  150  ft.  per  minute; 
the  depth  of  cut  is  then  3/l6,  the  progression  and  the 
time  required  for  cutting  45  minutes. 


TRADE  CATALOGUES. 


Messrs.  John  Davies  and  Company  Limited,  Derby,  send 
five  sections  of  their  catalogue,  embracing'  the  manufactures 
iu  their  A  department.  These  sections,  which  are  well  illus- 
trated and  the  specialties  efficiently  described,  comprise  sur- 
veying instruments,  mathematical  drawing  instruments,  slide 
rules,  etc.,  anemometers,  water  gauges,  barometers,  engineering 
and  meteorological  instruments,  and  miners'  safety  lamps. 


Messrs.  the  Simplex  Steel  Conduit  Company  Limited 
have  favoured  us  with  one  of  their  embossed  trade  mark  leaflets, 
which  effectively  shows  some  of  the  most  used  fittings,  and  also 
gives  a  short  classified  list  of  their  conduits  and  accessories. 


Messrs.  the  British  Boiler  Fluid  and  Engineers' 
Stores  Company  Limited,  10,  Church  Row,  Lrmehouse, 
London,  E.C.,  have  favoured  us  with  a  copy  of  an  excellent 
little  pamphlet  on  "  The  Cause  and  Cure  of  Scale  and  Corrosion 
in  Boilers."  All  .engineers  who  are  experiencing  difficulty  from 
this  source  (and  few  are  the  fortunate  ones  who  are  not)  should 
procure  a  copy.  The  secret  of  the  success  of  "  Dejecoline  "  in 
preventing  and  removing  scale  is  that  it  is  specially  prepared 
to  meet  the  water  of  each  customer. 


Messrs.  Alley  and  MacLellan  Limited,  Sentinel  Works, 
Polmadie,  Glasgow,  have  just  issued  a  new  catalogue  describing 
the  "Sentinel  Junior"  types  of  belt  and  motor-driven  air 
compressors  and  vacuum  pumps.  The  machines  are  specially 
adapted  for  small  shops  or  for  situations  where  simplicity  and 
low  first  cost  outweigh  the  advantages  of  the  larger  compound 
compressors. 


We  have  received  from  Messrs.  Mather  and  Piatt  Limited. 
Salford  Ironworks.  Manchester,  a  copy  of  the  second  edition  of 
their  pamphlet  dealing  with  friction  clutches  and  shaft  coupling's. 
The  catalogue  has  been  revised,  and  is  fully  illustrated  by 
excellent  half-tone  blocks.  Messrs.  Mather  and  Piatt  Limited 
also  send  a  copy  of  second  edition  of  their  catalogue  on  artesian 
wells  and  borehole  pumps. 


The  United  Flexible  Metallic  Tubing  Company 
Limited,  Ponders  End,  Middlesex,  send  illustrated  catalogue 
of  their  patent  metallic  tubing,  giving  many  examples  of  the 
uses  to  which  it  may  be  put.  It  is  as  serviceable  in  the  house- 
hold as  on  a  locomotive,  steamship,  or  fire  engine. 


NOTICES    OF    MEETINGS,  Ac. 


Leeds  Association  of  Engineers.— April  27th,  discussion. 

The  Birmingham  Association  of  Mechanical  Engineers. — April 
27th,  extra  meeting,  with  paper. 


The  new  Allan  Line  turbine  steamer  Virginian  arrived  at 
Halifax  on  14th  inst.,  having  crossed  the  ocean  in  six  days  and 
18  hours.  This  is  29  hours  better  that  the  time  of  the 
Virginian's  turbine  sister  ship  the  Victorian,  and  establishes  a 
new  record  between  Liverpool  and  Halifax.  The  best  day's 
run  was  403  miles,  and  the  daily  average  was  3151  miles.  Heavv 
weather  was  encountered  for  two  days  of  the  voyage,  which 
compelled  the  vessel  to  slow  down,  but  during  the  rest  of  the 
trip  the  weather  was  pleasant.  Much  ice  was  encountered. 
There  was  an  entire  absence  of  vibration,  even  when  the 
Virginian  was  moving  at  top  speed,  and  the  vessel  behaved 
in  the  roughest  seas  admirably.  * 


TEMPERATURE  CURVES  AND  THE  RATING 
OF  ELECTRICAL  MACHINERY.* 

I. — Short  Time  Rating. 

It  is  a  well-known  fact  that  the  energy  lost  in  electrical  machines 
is  converted  into  heat,  which  causes  the  temperature  of  certain 
parts  to  rise  above  that  of  the  surrounding  atmosphere,  and 
results  in  a  dissipation  of  heat  by  means  of  radiation  or  con- 
vection. If  no  dissipation  took  place  at  all,  the  temperature 
would  simply  continue  to  increase  in  proportion  to  the  time 
until  either  the  insulation  was  burnt  or  the  metal  was  melted. 
Given  the  specific  heat  of  the  material,  the  calculation  of  the 
temperature  rise  under  any  given  conditions  is  a  very  simple 
matter,  and  in  the  case  of  the  two  materials,  copper  and  iron, 
since  their  specific  heat  is  nearly  the  same,  we  may  assume  an 
average  value. 

As  a  thermal  unit,  the  kilowatt  hour  or  watt  second  is  a  more 
convenient  one  than  the  B.T.TJ.  to  adopt,  and  by  this  means  we 
obtain  the  following  practical  method  of  measuring  the  specific 
heat  of  copper  and  iron:  "  3'5  watts  lost  in  1  cubic  centimetre 
of  copper  or  iron  raise  its  temperature  1  deg.  Cen.  per  second, 
supposing  that  no  radiation  takes  place,"  or  in  British  units — 
"32  watts  lost  in  1  cubic  inch  of  copper  or  iron  raises  its  tem- 
perature 1  dcg.  Fab.  per  second." 

If  we  call  the  watts  lost  in  the  unit  volume  W»,  the  initial  tempera- 
ture increase  per  second  V,  and  the  watts  per  unit  volume  for  the  unit 
of  temperature  increase  per  second — that  is,  3'5  in  c.g.s.,  and  32  in 
British  units  Ci — then 

V  =  initial  temperature  increase, 
Wj  =  volume — watts, 
and  Cr  =  rise  constant. 
The  connection  between  these  values  is  then  given  by  the  formula  : 

volume  -  watts 
Temperature  increase  per  second  =   rj8e  constant — ' 

ir  wv '         \  'V:V=4: 

The  following  rule  has  been  formulated  with  the  aid  of  an 
example :  "  Machines,  which  are  to  work  only  for  a  short  time, 
with  interruptions  sufficient  to  allow  them  to  cool  down  to  the 
temperature  of  the  atmosphere,  must  be  so  designed  that  the 
flux  density  and  copper  density  do  not  exceed  a  certain  amount, 
independent  of  size  and  cooling  surface." 

The  limit  of  the  flux  density  in  the  iron  is  practically 
unaffected  by  heating. 

There  is  still  to  take  into  account  the  effect  of  the  insulation. 
In  a  field  coil,  consisting  of  average-sized  wire,  the  cotton 
insulation  forms  about  5  per  cent  of  the  total  weight,  and  owing 
to  the  close  contact  between  the  wire  and  the  insulation  both 
will  quickly  attain  the  same  temperature.  Considering  the  field 
coil  as  a  whole,  we  have  no  longer  to  deal  with  the  specific 
heat  of  the  copper  alone,  but  with  that  of  copper  plus,  say,  5 
per  cent  cotton.  Assuming  cotton  to  have  six  times  the  specific 
heat  of  copper,  the  average  value  of  the  specific  heat  for  the 
coil  is  1  +  05  x  6  =  1'30  times  higher  than  that  of  copper  alone. 
The  average  temperature  increase  per  second  might  therefore 
be  found  to  be 

=  077. 

1-30 

It  should  be  noted  that  the  temperature  is  lower  with  field 
coils  of  thin  wire  containinsr  much  insulation,  and  having  a 
higher  average  specific  heat  than  with  those  having  thick  wire. 

Up  to  the  present,  it  has  been  assumed  that  the  apparatus 
gives  out  no  heat  to  the  surrounding  atmosphere,  but  the  extent 
to  which  this  assumption  is  permissible  depends  on  the  kind  of 
machine.  With  a  totally  enclosed  stationary  machine  the  heat 
dissipated  is  only  a  small  percentage  of  that  stored  in  the  heated 
body  itself,  say,  during  the  first  hour  of  heatine.  The  temperature 
curve  up  to  this  point  is  an  absolutely  straight  line,  or,  practi- 
cally speaking,  the  temperature  increase  for  the  second  half- 
hour  is  very  nearly  the  same  as  that  during  the  first  half-hour. 
The  following  are  approximate  values  for  the  time  during  which 
the  apparatus  can  be  considered  as  giving  out  no  heat:  — 

Revolving  machines,  open   20"Jminutes.- 

~  „  n       totally  enclosed   40  „ 

Stationary         „       open    ^  hour. 

„  „       totally  enclosed   1,  „ 

Starting  resistances,  and  generally  single  wires  i — 2  minutes. 

II. — -The  Temperature  Curve. 

The  rule  obtained  bv  the  author  is:  "If  the  temperature 
of  the  body  has  attained,  say,  a  per  cent  of  the  final  temperature, 
the  increase  of  temperature  per  minute  is  (100  —  a)  per  cent 
of  the  initial  inciease." 


*  Abstract  of  a  paper  read  before  the  Institution  of  Electrical 'Engineers  on 
March  0th.  1005,  by  Rud,  Goldschmi.1t,  A.M.I. F„ 
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The  temperatures  at  intervals  of  20  minutes,  as  determined  by 
data,  are  given  in  Table  I. 

TABLE  I. 


Time. 

Temperature  in 
the  beginning 
of  the  20  min. 
interval. 

Uncorrected 
temperature 
increase, 
pi  —  i\  Mx 
'     V  SO) 
■55X20  =  ll--22 
Xtx. 

Average  tem- 
perature during 
the  interval. 

Corrected 
temperature 
increase, 
B  =  11  -  '22  X 
tm. 

Hrs. 
0 

Min. 
0 

0 

11 

~  5'5 

0 

20 

9-8 

'  <\  -  8-S 

14-2 

7  "9 

0 

40 

17-7 

7-1 

21-2 

6-3 

1 

0 

57 

26-8 

5-1 

1 

20 

2K-1 

4-6 

31-4 

4-1 

1 

40 

33*2 

35. 

2 

0 

36-5 

3 

38 

2-6 

20 

30-1 

2-4 

40'3 

2 

40 

41-2 

1-9 

42-2 

1-7 

3 

0 
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To  the  ideal  heating  time  we  will  give  the  symbol  Ti. 


Tf  =      =  Z± 


VV,  Cv 

Ch  'w, 


Ti  = 


volume 
surface 


watts  Cv 
=  surface    x  watts 
Ch  volume 

rise  constant 
heating  constant 


Ti  is  dependent  only  on  the  constant  of  the  apparatus  and  on  the 
ventilation,  and  is  independent  of  the  watts  lost.  This  will  be  the  basis 
for  all  our  further  calculations  ;  for  instance,  in  order  to  determine  the 
very  important  practical  question,  after  what  length  of  time  will  a 
given  machine  approach  its  final  temperature  within  a  few  per  cent, 
we  have  only  to  examine  the  curve  in  fig.  4,  which  shows  that  the  final 
temperature  is  attained  within  5  per  cent  at  the  end  of  three  times 
Ti,  the  ideal  heating  time.  For  a  commercial  temperature  test  this  time 
ought  to  be  sufficient,  as  the  temperature  would  be  raised  only  1^  deg. 
more  after  another  hour,  assuming  the  final  temperature  to  be 
50  deg.  Cen. 

III. — Heating  and  Cooling. 

If  a  heated  body  has  attained  the  temperature  which  we  have 
(tilled  the  "final  temperature,"  all  heat  subsequently  produced 
is  given  out  to  the  surrounding-  atmosphere. 

Referring  to  our  previous  example  again,  we  stated  that  if  the 
body  has  a  temperature  of  50  deg. Cen.  above  that  of  the  atmo- 
sphere, it  gives  out  .by  radiation  and  convection  as  much  heal 
as  would  increase  the  temperature  of  the  body  at  the  rate  of 
0-55  deg.  Cen.  per  minute.  With  a  temperature  of  only  35  deg. 
Cen.  we  found  the  state  to  be  inconstant,  the  temperature 
ii'-ci easing  at  the  rate  of 

~~  (50  -  35)  =  —  x  0-15  =  0  165  deg.  Cen.  per  min. 
50  90  6  y 

Now,  we  know  that  the  ideal  heating  time — 

m.  50        final  temp.  „A 

1;  =  .  1  =  90  min., 

0"55      initial  rise 

and  is  a  constant  of  the  apparatus ;  so  that  we  may  say, 

rp„mv,  •  .         final  temp.  --  momentary  temp. 

lemp.  increase  per  min.  =  . ,  r,  ,  :  -: —  

ideal  heating  time 


Ti 


/50  -  35\ 
V    90  )' 


It  may  be  pointed  out  that  with  rotating  machines  during  the 
cooling  period,  when  the  machine  is  shut  down,  the  cooling 
cci  ditious  generally  are  worse  than  those  existing  when  the 
nit' chines  is  working.  This  is  due  to  there  being  no  venti- 
lation when  the  machine  is  at  rest.  When  the  machine  stands 
still  the  heating  constant  (equivalent  to  cooling  constant)  of 
the  field  coils  is  about  two-thirds  of  that  with  the  machine 
revolving  at  normal  speed.  This  ratio  naturally  depends  on 
the  sort  of  machine,  and  on  the  influence  of  the  armature  losses 
on  the  field  temperature,  etc. 

IV. — Crane  Rating. 

This  kind  of  rating  is  often  called  the  "  short  time  rating," 
f-.om  which  we  have  to  distinguish  machines  which  are  designed 
for  intermittent  use  for  short  periods  of  application  and  inter- 
ruption (of  a  few  minutes),  briefly  called  "  crane  rating."  This 
latter  kind  of  machine  is  quite  distinct  from  a  machine  designed 
for  short  periods  of  use  and  long  interruption,  which  we  dealt 
with  in  the  first  part  of  our  study. 
The  characteristic  qualities  of  crane  rating  are  as  follow:  — 
(1)  The  load  has  a  more  or  less  regular  periodic  character. 
This  distinguishes  crane  rating  from  the  short  time  rating. 


Fio.  1. 

(2)  The  time  of  use  and  the  time  of  interruption  is  so  short 
that  during  the  former  the  temperature  obtained  does  not  come 
anywhere  near  the  final  temperature,  and  during  the  time  of 
interruption  the  apparatus  does  not  cool  down  to  anywhere  near 
the  air  temperature.  In  fact,  after  some  hours'  run,  the  maxi- 
mum and  minimum  temperature  attained  must  remain  within 
a  few  degrees  per  cent  of  the  average  temperature. 

We  will  first  assume  that  the  cooling  conditions  when  the 
machine  is  shut  down  are  the  same  as  when  the  machine  is 
running,  and  study  the  question  of  crane  rating  on  our  field 
coil,  the  data  for  which  are- — 

Current  density,  T33  amps,  per  mm.2 

Final  temperature  for  continuous  run,  50  deg.  Cen. 

As  we  found  from  the  current  density,  the  initial  rise  is 
0  55  deg.  per  minute,  and  the  ideal  heating  time — 

Ti  =    ™  =  90  min.  =  U  hrs. 
0-55  2 

It  we  submit  the  coil  to  a  crane  load,  consisting  of  periods  of 
3  minutes'  heating  and  7  minutes  being  shut  down,  the  total 
period  lasting  10  minutes,  then,  in  order  to  obtain  the  average 
temperature  curve  round  which  the  actual  temperature 
fluctuates,  we  have  only  to  consider  that  a  heating  time  of 
3  minutes  is  followed  by  a  cooling  time  of  7  minutes.  Since 
during  these  short  spaces  of  time  the  temperature  increase  or 
fall  in  the  unit  of  time  can  be  considered  constant,  the  7  minutes' 
cooling  is  as  effective  as  a  3  minutes'  cooling  with  7/a 
time=>  increased  intensity. 

To  find  the  final  average  temperature  we  have  only  to  multiply 
the  filial  temperature  for  continuous  run,  50 deg.  Cen.,  by  three- 
tenths,  aud  so  obtain  3/,0  X  50  =  15  deg.  Cen. 

Considering  that  3  minutes  is  3/90  =  3  3  per  cent  of  the  ideal 
heating  time,  and  that  in  the  short  times  of  3  and  7  minutes  the 
time  and  temperature  (taken  as  percentages)  are  practically 
proportionate  to  one  another,  the  positive  temperature 
fluctuation  during  3  minutes  is  0  033  x  to  talraftge  of  tem- 
perature =  0-033  x  (50  deg.  -  15  deg.)  =  0  033  x  35 deg.  Cen.  = 
115  deg.  Cen.  The  negative  fluctuation  during  7  minutes  is 
0  077  x  total  range  of  drop  =  0  077  x  (15  deg.  -  0)  =  1T5  deg. 
Cen. 

Consequently  the  final  temperature  is  15  deg.  Cen  , 
+  115  deg.  Cen. 
—  2 

The  average  initial  rise  is^i-  x  0'55  =  0T65  deg.  Cen.  per  minute,  so  that 
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1 " , '     —  - '"    •    15  /x     ■  '  -r 
the  ideal  beating  time  is      -  90  minutes,  the  same  as  with  continuous 
6  0-165 

rating-  Thus  the  crane  motor  requires  the  same  time  for  heating  up 
as  the  maehiue  designed  for  continuous  rating.  The  final  temperature 
is  directly  proportional  to  the  ratio — 

time  of  use 


tiLue,  lull  period 

under  the  assumption  that  when  the  machine  is  shut  down  the 
ventilation  is  the  same  as  when  it  is  running. 

As  stated  above,  the  cooling  is  much  worse  while  the  machine 
is  shut  down,  because  we  considered  that  a  reduction  of  the 
ventilation  of  the  held  coil  in  the  ratio  of  two-thirds  would 
occur. 

Taking  this  into  account,  we  have — 

3  minutes'  heating, 

3       ,,       cooling  w'th  full  intensity, 

7       ,,       cooling  with  two-thirds  of  full  intensity, 

whiqh  is  equivalent  to — 


4'7  cooling  with  full  intensity. 


Total  equivalent  time  of  cooliug  with  full  intensity  4'7  +  3  = 
77  minutes. 

g 

Final  temperature  —  x  50  =  0'39  x  50  =  19'5  deg.  Cen. 

The  ventilation  of  the  armature  is,  at  full  speed,  three  to  five 
times  better  than  when  it  is  stationary,  so  here  we  have — 

3  minutes'  heating, 

3  cooling  with  full  intensity, 

7  cooling,  say  one  quarter  of  full  intensity, 

equivalent  to  \  X  7  ==  1'8  minutes'  cooling  with  full  intensity. 
Total  equivalent  time  of  cooling  with  full  intensity  =  3  +  18  = 
4'8  minutes. 

Final  temperature  ~  x  50  =  0  63  x  50  =  31  deg.  Cen. 
4*8 

If  an  ordinary  continuous-rating  motor  is  to  be  used  as  a 
crane  motor,  the  losses  in  the  badly-ventilated  parts  (held  coils) 
can  be  increased  considerably  more  than  in  the  well-ventilated 
ones  (armature).  This  only  holds  good  if  the  machine  is  to  be 
designed  for  actual  crane-working  conditions,  the  time  of  work- 
ing and  stopping  being  definitely  given. 

Usually  a  crane  motor  has  to  stand  a  one  hour's  test  on  full 
load,  independently  of  what  it  has  to  do  in  actual  practice.  It  is 
naturally  very  much  simpler  to  carry  out  a  test  of  this  kind  than 
a  test  in  which  the  motor  has  to  be  alternately  switched  on  and 
off.  It  is  even  an  easier  test  than  a  continuous  rating  test. 
This  is  the  chief  reason  why  we  adhere  to  the  one  hour's  test, 
and  long  experience  in  actual  practice  has  proved  that  in  nearly 
every  case  a  motor  which  stands  this  test  with  a  moderate 
temperature  rise  is  large  enough  for  crane  work.  One  dis- 
advantage, however,  is  seriously  felt,  namely,  that  the  time 
of  test  is  the  same  for  small  as  well  as  for  large  machines, 
and  still  more  that  the  time  is  the  same  for  open  and  totally 
enclosed  ones. 

Applying  the  formula  for  T-i,  we  find  that  for  a  2  H.P.  motor 
the  ideal  heating  time  of  the  field  is  about  one  hour,  and  of  the 
armature  six  hours;  therefore  in  one  hour  63  per  cent  and  80 
per  cent  respectively  of  the  final  temperature  is  reached.  In 
the  case  of  a  50  H.P.  motor,  the  ideal  heating  time  of  the  field 
is,  say,  12  hours,  that  of  the  armature  75  hours,  and  thus  the 
field  has  in  o'ue  hour  attained  56  per  cent  and  the  armature 
75  per  cent  of  the  final  temperature. 

Now,  under  a  certain  condition  of  crane  work,  given  by  the 
load  factor, 

_  time  of  working 
total  period, 

the  machine  reaches  a  temperature  which  is  quite  in  proportion 
to  that  which  we  have  called  the  final  temperature,  and  which 
would  be  obtained  if  the  machine  ran  continuously  with  its 
crane  B.H.P.  Taking  the  ventilation,  with  the  machine  at 
rest,  to  be  two-thirds  in  the  case  of  the  field,  and  one  quarter 
in  the  case  of  the  armature,  of  that  when  the  machine  is  at  full 
speed,  the  one  hour's  test  corresponds — 

In  the  field  of  the  2  H.P.  motor  to  a  load  factor  of  60  per  cent. 

,,  armature    „     2       „  .,  „  50      „  i, 

„  field  „    50       „  „•  „  47  „ 

„  armature    „   50       „  „  „  42  „ 

In  the  case  of  totally  enclosed  machines,  taking  the  ventilation 
when  the  machine  is  at  rest   as  08   for  the  field,  and  for  the 


armature  half  of  that  of  the  machine  when  at  full  speed,  the 
one  hour's  test  would  mean  approximately— 

In  the  field  of  the  2  H.P.  motor  a  load  factor  of  38  per  cent. 
,,  armature    „       2        „  „  „     38  ,, 

„  field  „     50        „  „  „  31 

„  armature    ,,      50  •      „  „  „     31  „ 

Thus  we  see  that  the  one  hour's  test  is  more  severe  on  small  and 
open  machines  than  on  large  and  totally  enclosed  ones. 

Considering  a  one  hour's  crane  test  to  be  correct  (load  factor,  say,  50 
per  cent)  for  small  open-type  machines,  the  time  oi  test  ought  to  be — 

For  large  open-type  machines,  say    1J  hours. 

For  small  totally-enclosed  machines   1J  „ 

For  large  „  „    2$  „ 

Naturally,  a  difference  would  also  come  in  for  different  speeds, 
and  different  percentages  of  cotton  in  the  field  coils. 

Our  investigation  as  to  the  meaning  ol  the  one  hour's  crane 
test  shows  that  its  simplicity  involves  a  very  great  inequality, 
having  a  different  value  for  every  single  machine.  It  would  be 
desirable,  therefore,  to  find  a  test  which  would  give  accuracy 
as  well  as  simplicity.  A  test  with  the  exact  conditions  given, 
for  instance,  with  a  period  of  3  minutes'  running  and  7  minutes' 
stopping,  is,  however,  somewhat  troublesome. 

Now,  within  rather  wide  limits,  the  temperature  curve  can 
bj  considered  a  straight  line,  and  in  consequence  the  tem- 
perature is  only  dependent  on  the  load  factor.  Therefore,  we 
could  replace  the  3  minutes'  running  and  the  7  minutes'  stop- 
ping by  saying  9  minutes'  running  and  21  minutes'  stopping 
respectively,  which  would  require  less  attention  than  the  shorter 
period.  We  could  extend  the  length  of  the  period  a  little  further 
still  for  large  machines,  and  shorten  it  a  little  for  small 
machines.  This  "crane  test  with  extended  periods"  certainly 
gives  more  exactness  than  the  oue  hour's  test,  and  enables  us 
to  make  the  expression  "crane  rating"  more  definite,  and  to 
allow  for  different  load  factors.  The  following  is  suggested  as 
a  simple  method  of  crane-motor  testing:  — 

The  final  temperature  of  a  crane  motor  depends — 

(1)  on  the  load  (B.H.P.) 

(2)  on  the  load  factor,  ^  of  working 

total  period. 

With  an  ordinary  machine  for  continuous  rating  we  have  only 
to  consider  two  figures,  viz.,  the  load  and  the  temperature  rise. 
In  the  case  of  the  crane  machines  a  third  is  added,  viz.,  the  load 
factor.  Having  to  deal  with  three  figures,  instead  of  asking, 
"  What  will  be  the  final  temperature  at  a  given  load  and  load 
factor?  "  wei  can  reverse  the  question,  and  ask  "  For  how  many 
minutes  out  of  ten  can  the  motor  give  a  certain  output  if  the 
temperature  rise  is  not  to  exceed  50  deg.  Cen."? 

The  answer  to  the  latter  question  can  be  very  easily  supplied 
by  a  test.  When  a  crane  motor  has  reached  its  final  temperature, 
the  temperature  increase  is  exactly  equal  to  the  temperature 
drop  during  the  stopping  period.  If,  therefore,  we  take  the 
temperature  curve  of  the  motor  on  full  load,  up  to  a  little 
n  ore  than  50  deg.  Cen.,  or  to  60  deg.  Cen.,  and  carefully  observe 
the  time  (T  w)  required  for  the  rise  from  40  deg.  to  60  deg.  Cen., 
then,  if  we  shut  down  the  machine,  and  observe  the  time 
required  for  cooling  down  from  60  deg.  to  40  deg.  Cen.  (T  s), 
the  load  factor  is  given  by  the  ratio — 

heating  time  t  w 

heating  +  cooling  time     T  w  +  T  s 

It  is  very  easy  to  take  this  test  for  all  stationary  parts  to 
which  a  thermometer  can  be  left  attached  during  the  working 
period.  For  the  armature,  one  could  stop,  say,  half-hour  after 
srtating,  take  the  temperature  at  that  moment  (point  1,  fig.  1), 
and  easily  judge  in-wnat  time  the  40  deg.  rise  will  be  approxi- 
mately reached.  At  the  end  of  the  period  stop  again,  take  the 
actual  temperature,  which  need  not  necessarily  be  exactly  40  deg. 
Cen.  (point  2,  fig.  1),  run  on  again  for  some  time  until  60  deg. 
or  a  little  more  are  reached  (point  3,  fig.  1),  and  then  finally 
stop  to  observe  the  cooling  of  the  armature  (points  4  and  5). 
If  point  3  does  not  coincide  with  60  deg.  Cen.,  we  transfer  the 
cooling  curve  horizontally  until  it  passes  the  60  deg.  point 
(dotted  curve,  fig.  1),  and  draw  the  horizontal  line  AC  through 
the  40  deg;  point ;  then 

is  the  load  factor. 

A  C 

If  the  temperatures  are  t.ikcn  with  a  thermometer,  the  latter 
should  have  a  very  small  mercury  bulb,  so  that  it  records  the 
temperature  of  the  armature  as  quickly  as  possible. 

It  will  be  found  that  in  these  investigations  I  have  preferred 
approximate  methods  to  exact  mathematical  ones,  the  former 
enabling  us  to  keep  in  closer  touch  with  the  real  physical 
phenomena,  and  being  more  easily  adaptable  to  any  irregular 
case;  on  the  other  hand,  they  are  precise  enough  for  practical 
purposes. 
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POWER   GAS    PLANTS,  AND   SOME  OF 
THEIR  USES* 

(Continued  from  page  598. ) 

The  use  of  bituminous  slack  Tor  producing  power  gas  lias  been 
experimented  with  for  some  years  by  various  people,  from  the 
time  of  the  late  Sir  William  Siemens  up  to  the  present  day. 
and  it  is  only  within  the  last  few  years  that  any  degree  of 
success  has  been  met  with.  Dr.  Mond  in  his  ammonia  recovery 
plant  was  the  first  to  be  successful,  and  a  Crossley  engine  at  the 
works  of  Brunner,  Mond,  and  Company  was  used  for  the  pur- 
purpose,  f  and  this  is  still  running. 

Ammonia  recovery  plants  of  the  Mond  type  do  not  pay  in 
powers,  say,  less  than  3,000  H.F.,  and  although  an  adaption 
of  it  is  on  the  market  for  moderate  powers,  it  is  still  rather 
cumbersome  and  expensive.  Most  of  you  will  be  familiar  with 
the  Mond  process,  and  the  adaptation  referred  to  is  an  almost 
similar  plant  without  any  attempt  to  recover  the  ammonia  in 
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the  gases.  Mr.  Humphrey  in  his  paper  read  in  1897  before  the 
Institution  of  Civil  Engineers  claimed  that  the  heavy  hydro- 
carbons in  the  gas  were  fixed  by  means  of  a  common  storage 
bell  arranged  in  the  producer,  but  later  practice  has  proved  the 
inaccuracy  of  this  assumption  and  special  provision  is  required 
to  effectively  get  rid  of  such  tar  during  the  subsequent  cleaning 
of  the  gas. 

Dr.  Mond  also  passe*  the  necssary  air  through  the  gas  pro- 
ducer heavily  laden  with  steam,  which  makes  his  producer  easier 
t)  work,  but  with  the  disadvantage  that  the  gas  produced 
has  a  large  proportion  of  carbon  dioxide  in  its  composition. 
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It  is  true  that  the  hydrogen  in  the  gas  is  increased  as  a  result, 
but  for  gas  engine  work  too  much  hydrogen  in  the  combustible 
is  not  economical,  chiefly  owing  to  the  facts  that  H  on  com- 
bustible produces  HJ0,  and  a  considerable  quantity  of  the  heat 
liberated  at  combustion  is  absorbed  in  the  latent  heat  of  the 
H^O,  and  that  the  velocity  of  the  propagation  of  explosion 
of  H  is  very  high — too  high  for  gas  engine  practice.  If  no 
deduction  is  made  for  the  latent  heat,  volume  for  volume, 
carbon  monoxide  and  hydrogen  give  approximately  the  same 
quantity  of  heat,  but  in  actual  practice  the  hydrogen  is 
decidedly  inferior,  chiefly  owing  to  the  latent  heat  absorption. 

*  Paper  read  before  the  Manchester  Association  of  Engineers,  by  Mr.  T.  Rigby, 
on  March  25th,  1905. 

t  See  Proc.  Inst.,  Civil  Engineers,  Vol.  exxix,  Part  III. 


In  ammonia  recovery  plants,  it  is  necessary  to  have  excess  of 
steam  to  conserve  the  ammonia  and  prevent  its  decomposition, 
but  where  no  attempt  is  made  to  recover,  such  sacrifice  of 
heat,  in  the  writer's  opinion,  is  not  necessary,  provided  certain 
etsential  points  are  attended  to  in  botli  engine  and  plant. 
In  the  plant  made  by  Crossley  Brothers  Limited,  this  point  has 
been  watched,  and  a  gas  is  produced  which  is  as  economical  as 
possible  consistent  with  good  working  of  both  engine  and 
plant. 

The  writer  and  his  firm  have  made  a  large  number  of  experi- 
ments with  bituminous  coal,  and  have  devised  a  simple  plant 
which  is  meeting  with  considerable  success.  There  have  been  a 
great  many  processes  brought  forward  for  treating  the  tars  in 
bituminous  coal  during  the  last  few  years,  and  they  invariably 
aim  at  fixing  of  destroying  the  tars  given  off  by  such  coal. 
They  have  not  so  far  been  successful — at  anyrate,  to  such  a 
degree  that  cleanliness  of  the  gas  has  been  the  result — and  it  has 
been  invariably  proved  that  the  capital  cost  of  the  extra 
apparatus  required  to  enable  the  tar  to  be  so  treated  has  far 
exceeded  the  cost  of  an  ordinary  plant,  in  which  no  attempt  is 
made  to  treat  the  tars  in  the  fire,  and  has  been  out  of  proportion 
to  any  economy  effected. 

It  is  very  improbable  that  any  plant  will  ever  thoroughly  fix 
the  tar  in  a  gas  producer  at  any  temperature,  which  can  be 
practically  and  economically  used  in  such  apparatus. 

The.  down  draught  producer  has  been  tried  at  various  times 
during  the  last  score  of  years,  and  although  this  sometimes 
destroys  the  tars,  it  also  destroys  other  valuable  properties  of 
gas  producers,  which  put  it  out  of  court  as  a  practical 
apparatus. 

In  my  opinion,  it  is  far  better  and  easier  to  wash  out  the  tar 
of  the  simple  gas  produced  and  to  utilise  this  tar  in  some  other 
way,  either  as  a  fuel  or  as  a  by-product,  and  this  is  what  is  done 
in  the  plant  made  by  my  firm.  It  has  been  proved  that  it  is 
possible  to  so  clean  the  gas  that  the  valves  of  a  gas  engine  are 
no  more  affected  by  it  than  they  are  by  ordinary  town's  gas,  and 
this  question  of  cleanliness  is  a  vital  one  for  gas  engine  practice. 
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At  the  same  time,  it  is  absolutely  necessary  to  produce  a  gas 
of  constant  composition  and  heat  value,  or  else  trouble  is  ex- 
perienced, due  to  improper  ignition  and  combustion  of  the  gas. 

It  has  been  pointed  out  that  uniformity  of  composition  is 
obtained  in  heating  work  by  arranging  the  producers  in 
batteries,  but  when  a  small  plant  is  to  be  used,  say,  consuming 
1001b.  of  coal  per  hour,  this  is  impossible,  and  to  make  a  pro- 
ducer which  will  produce  such  a  constant  gas  with  such  small 
quantities  involved,  is  a  difficult  matter,  which  will  be  appre- 
ciated by  anyone  who  has  had  the  handling  of  gas  producers 
using  common  coal  slack.  It  is  possible  by  attention  to  certain 
details  of  design  and  structure  to  make  producers  of  such  small 
sizes  for  utilising  the  commonest  slack  or  dross  fuel  for  the 
production  of  a  uniform  power  gas,  and  the  writer  recenl  ly 
gasified  successfully  in  such  a  producer  coal  containing  35 
per  cent  of  ash  in  its  composition. 

The  producer  as  made  by  my  firm  for  moderate  powers  is 
shown  "in  fig.  4,  and  from  which  it  will  be  seen  that  the 
whole  of  the  fuel  bed  is  carried  on  a  rotary  fire  table  mounted 
on  a  ball  race  which  is  in  turn  mounted  on  a  cylindrical  ring, 
the  lower  portion  of  which  is  sealed  in  water.  All  the  air  and 
steam  entering  the  gas  producer  does  so  through  this  cylinder, 
and  enters  the  fire  through  air  spaces  arfauged  in  the  cone  fire- 
grate. The  air  and  steam  so  enters  the  fire  in  the  centre  and 
away  fiom  the  brick  sides  of  the  producer,  ensuring  that  the  air 
cannot  creep  up  the  sides  of  the  gercrator,  as  is  common  in 
mcny  types  of  prcducer.  The  rotary  table  enables  the  fuel  bed 
to  be  treated  and  handled  with  the  minimum  of  labour,  and 
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enables  the  fuel  to  fall  easily  and  regularly  to  replace  that 
consumed  by  the  combustion,  thus  materially  helping  in  the 
production  of  a  gas  of  consistent  quality.  The  fuel  depth  is 
kept  constant  by  the  use  of  a  storage  bell  which  holds  a  reserve 
of  fuel,  this  being  fed  pericdically  with  fuel  by  moans  of 
a  feeding  hopper  arranged  on  its  upper  portion.  The  gas 
leaves  at  the  outlet  shown  in  the  side  of  the  gas  producers. 
The  ashes  fall  over  the  edges  of  the  table  into  the  water  lute, 
from  whence  they  are  removed  through  the  side  lutes  without 
interfering  with  continuity  of  working. 

For  larger  sizes  of  producers  it  is  more  convenient  to  arrange 
it  as  shown  in  fig.  5,  from  which  it  will  be  seen  that  the  bulk 
of  the  weight  of  the  fuel  is  carried  by  the  water  lute  bottom, 
the  conical  firegrate  being  rotary.  The  air  pipes  to  the 
producer  are  made  triangular  so  as  not  to  impede  the  descent  of  ! 


Fig.  V. 


the  ashes,  and  the  latter  are  removed  at  intervals  through  the 
water  lutes,  the  gearing  for  rotating  the  firegrate  being  mounted 
in  the  triangular  air  pipe. 

Quite  a  number  of  such  bituminous  gas  producer  installations 
are  now  at  work  with  single  producers,  both  on  constant  and 
variable  loads,  on  day  work  and  on  continuous  work.  Fig.  6 
shows  a  plan  and  fig.  7  an  elevation  of  such  an  installation  at 
work,  in  which  the  gas  leaving  the  gas  producer  as  described 
enters  the  saturator,  which  absorbs  the  sensible  heat  of  the 


PLAN. 


gases  in  raising  steam  and  superheating  the  mixture  of  air 
and  steam.  The  temperature  of  the  gas  leaving  the  bottom  j 
of  the  saturator  is  about  100  deg.,  and  entering  the  washer 
ccoling  tower  is  met  by  a  discharge  of  circulating  water,  which 
is  arranged  to  give  intimate  contact  with  every  particle  of  gas, 
and  the  gas  is  here  cooled  to  atmospheric  temperature,  and  most  1 
of  the  tar  removed  before  passing  to  a  centrifugal  tar  extractor. 
The  circulating  water  leaving  the  bottom  of  the  washer  cooler- 
enters  a  tar  sump,  which  is  of  suitable  capacity,  and  by  means 
of  skimming  boards  the  tar  is  separated  from  the  water,  the 


latter  finally  entering  a  pump,,  to  be  again  circulated  through 
the  tower. 

The  centrifugal  tar  extractor  is  shown  in  fig.  8,  and  consists 
of  an  arrangement  whereby  the  tar  is  thrown  out  of  the  gas 
by  centrifugal  force,  the  idea  on  which  it  is  based  being  that 
work  done  on  tjb.e  gas  in  forcing  it  to  the  high  peripheral 
speed  is  mostly  given  back  again  befoie  leaving  the  tar  extractor, 
the  work  lost  being  only  that  of  friction.  The  light  tars  are  all 
eliminated  at  this  part  of  the  process,  and  the  gas  is  finally 
passed  through  a  sawdust  filter  before  passing  away  to  be  con- 
sumed.   A  gas  holder  is  not  usually  used  with  this  plant. 

The  air  blower  for  supplying  the  necessary  air,  a  water  circu- 
lating pump,  and  the  centrifugal  tar  extractor  are  driven  either 
by  a  small  steam  engine  or  a  gas  engine,  as  it  is  found  most 
practical,  and  a  small  steam  boiler  is  necessary  to  supply  the. 
small  amount  of  extra  steam  required  for  the  gas  producer. 

Between  20  and  30  such  plants  have  been  erected,  and  are  all 
in  successful  operation  in  England  or  on  the  Continent,  several 
large  plants  being  now  under  construction.  A  plant  has  been 
designed  to  supply  gas  for  heating  and  power  about  the  works 
at  Messrs.  Crossley  Brothers  and  Company,  and  for  testing 
purposes,  and  it  is  arranged  to  recover  ammonia  in  a  somwhat 
different  manner  to  that  employed  by  Dr.  Mond  in  his  process, 
and  I  had  intended  to  have  embqdied  in  this  paper  60me 
particulars  and  results  from  this  plant,  but  unfortunately  it  will 
not  be  ready  for  work  in  time. 

I  should  like  to  make  a  protest  against  the  system  usually 
employed  of  calling  the  gas  produced  from  various  plants  by  the 
name  of  the  designer  or  inventor  thereof.  For  instance, 'we  hear 
of  Dowson  gas,  Mond  gas,  Wilson  gas,  Siemens  gas,  etc.,  and 
so  one  could  go  on,  and  the  pity  of  it  is  that  all  the  gases  called 
by  such  names  are  very  similar,  and  are  all  producer  gas,  some 
perhaps  better  in  quality  than  others,  but  nevertheless  producer 
gas.  If  instead  of  giving  the  gas  the  name  of  the  designer  or 
maker,  the  gas  plant  was  so  named,  no  one  would  object,  and 
the  ground  would  be  cleared  considerably  for  the  layman. 

Fig.  9  shows  a  gas  plant  of  4,000  H.P.  capacity  which  has 
been  designed  for  a  central  station  abroad  which  is  arranged 
for  absolutely  continuous  running,  duplicates  being  provided 
where  necessary  to  enable  this  to  be  done. 

It  has  been  mentioned  previously  that  when  gas  producers  in 
use  for  heating  purposes  are  arranged  in  batteries,  and  in  parallel 
uniformity  of  the  gas  is  possible,  and  when  the  producers  are 
anything  like  modern,  gas  from  such  batteries  can  be  used  for 
power  gas  work.  The  writer's  firm  are  just  installing  a  cleaning 
plant  for  dealing  with  such  gas  in  a  steel  works,  and  the  cleaned 
gas  is  to  be  used  for  a  number  of  gas  engines  scattered  about  the 
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place.  The  quantity  of  coal  required  in  gas  engine  practice  for 
even  large  powers  is  so  insignificant  compared  with  that  used,  say, 
fin'  steel  furnace  work,  that  the  extra  coal  required  for  the  pro- 
ducers in  such  work  is  not  keenly  felt,  and  the  same  labour  will 
usually  make  the  gas  as  was  the  case  before  the  extra  gas  was 
used,  the  extra  consumption  of  coal  being  divided  amongst  the 
number  of  separate  units  comprising  the  battery.  The  writer 
thinks  that  this  development  will  be  of  great  importance,  as 
there  are  hundreds  of  works  where  such  an  arrangement  will  be 
welcomed  as  a  means  of  obtaining  power  at  a  small  cost  from 
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what  might  be  termed  existing  plant.  In  a  great  many  cases  the 
gas  flues  in  such  works  are  large  and  long  and  the  gas  can  be 
taken  from  any  convenient  position  on  the  flue,  cleaned,  and 
supplied  to  one  or  more  gas  engines  either  close  to  the  flue  or  at 
a  distance  as  desirable. 

One  of  the  fields  in  which  the  gas  engine  is  likely  to  play  an 
important  part  is  in  the  generation  of  electricity,  either  for 
central  station  work  or  otherwise.  Messrs.  Crossley  Brothers 
Limited  have  during  the  last  fifteen  years  supplied  some 
hundreds  of  gas  engines  for  this  class  of  work,  most  of  which 
are  still  working  in  various  parts  of  the  world,  and  they  have 
fitted  something  like  fifty  central  stations  with  gas  power  for 
public  supply,  mostly  on  the  Continent,  some  of  these  being 
employed  for  tramway  work. 

It  is  with  the  use  of  producer  gas  on  the  regenerative  system 
described  in  this  paper  that  great  developments  may  be  expected 
in  such  work.  In  England  electrical  engineers  hare  been  and 
in  most  cases  are  now  backward  in  adopting  gas  power  for  their 
stations,  and  this  is  due  in  a  great  measure  to  the  bad  name 
obtained  in  a  few  famous  cases.  The  gas  engines  used  for 
those  stations  were  not  made  by  my  firm,  but  the  fact  remains 
that  these  failures  prejudiced  the  electrical  world  against  gas 
power  generally. 

It  is  only  within  the  last  few  years  that  gas-driven  alternators 
have  been  run  in  parallel,  the  difficulties  which  held  them  back 
previously  having  been  overcome.  Two  years  ago  my  firm 
supplied  three  .single-cylinder  engines  of  80  B.H.P.  each,  to  be 
used  for  electric  lighting  the  city  of  Granada  in  Spain,  and 
these  drive  alternators  and  work  .successfully  together  in 
parallel.  If  such  regularity  can  be  obtained  with  single- 
cylinder  engines,  it  sounds  to  reason  that  multi-cylinder  engines 
of  large  pover  can  do  the  same,  and  this  is  certainly  t he  case, 
as  several  continental  makers  'nave  done  this  on  a  large  scale. 

There  has  been  recently  fitted  an  installation  of  three  gas 
engines  driving  alternators  supplied  by  three  gas  plants 
on  the  above-mentioned  regenerative  suction  system,  for 
tiie  town  of  Tan t ah,  in  Egypt,  and  I  understand  that  they  are 
paralleling  successfully  and  lighting  the  whole  town,  and  very 
economical  results  are  expected  from  this  station,  but  are  not 
vet  to  hand. 


although  only  of  25  k.w.  maximum  capacity,  and  having  only  a 
small  load  factor,  is  actually  more  economical  from  most  points 
of  view  than  most  of  the  large  steam  central  stations.  Excellent 
as  is  this  result,  it  can  be  improved  iipon,  as  the  suction  gas 
plant  in  question  was  the  first  of  its  type  built,  and  with  a 
similar  station  under  present  conditions  with  direct-coupled 
dynamos  the  coal  consumption  would  be  considerably  under 
2  1b.  per  unit  generated,  including  stand-by  loss,  as  will  be 
understood  after  comparison  with  later  tests  given  in  the 
appendices.  With  larger  units  the  net  consumption  would  bo 
lower  still,  as  stand-by  losses  with  large  units  are  considerably 
reduced. 

Appendix  I.  gives  the  results  of  a  test  taken  a  few  months 
after  the  installation  had  started  to  work,  from  which  it  will  be 
seen  that  the  consumption  was  lower  than  that  under  usual 
working  conditions. 

It  has  been  long  known  that  gas  coke  is  an  ideal  fuel  for  gas 
producers  if  the  tar  can  be  effectively  removed  from  the  gas,  and 
in  this  plant  the  apparatus  has  been  arranged  on  a  system 
which  might  be  termed  a  semi-bituminous  suction  gas  system, 
and  it  is  very  effective  in  cleaning  the  gas. 

Every  precaution  was  taken  to  ensure  accuracy  during  the 
test  and  the  dynamo  had  a  very  high  efficiency,  and  the  final 
result — viz. :  26'54  per  cent  of  the  calorific  value  of  the  coal 
appearing  as  indicated  work  in  the  engine;  22'7  per  cent 
efficiency  appeared  as  actual  work  at  the  engine  crankshaft ; 
and  20  8  per  cent  efficiency  as  electrical  energy  at  the  dynamo 
terminals— -is  the  highest  thermal  efficiency  yet  authoritatively 
recorded  of  work  obtained  from  solid  fuel  to  my  knowledge. 

One  feature  of  the  trial  was  the  regularity  and  uniformity  of 
the  gas  produced,  the  mean  pressure  of  the  indicator  cards 
varying  only  5  per  cent  above  and  1'25  per  cent  below  the 
average,  throughout  the  trial.  The  gas  producer  was  fitted  with 
the  patent  steam-regulating  device  referred  to  earlier  in  the 
paper,  and  on  the  day  following  that  of  the  above-mentioned 
trial,  trials  were  made  by  the  consulting  engineers  to  test  the 
working  of  such  a  set  under  varying  loads  similar  to  those  in 
central  station  practice. 

Now,  one  of  the  great  advantages  of  gas  producers  for  variable 
loads  is  that  great  fluctuations  of  demand   for   power  are 
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The  majority  of  central  stations,  however,  supply  continuous 
current,  and  there  is  no  reason  to  my  mind  why  all  of  them, 
whether  continuous  or  alternating,  should  not  be  driven  by  gas 
power  and  so  earn  larger  profits  than  most  of  them  now  do. 

Within  the  last  few  years,  and  notably  within  the  last  year, 
gas  power  has  been  supplied  for  a  number  of  central  stations  of 
moderate  power  in  England,  these  being  driven  by  anthracite  or 
coke  gas  plants  on  the  regenerative  systems  described  in  this 
paper.  The  tests  of  some  of  these  are  referred  to  in  the 
appendices,  and  it  will  be  seen  that  this  development  is  likely 
to  have  a  marked  bearing  on  central  station  practice  when  using 
gas  power.  The  working  costs  have  been  received  of  such  a 
station  which  has  been  in  use  two  years  at  Milford-on-Sea,  in 
which  the  fuel  costs  will  be  seen  to  be  324d.  per  unit  generated 
with  coa!  at  27s.  per  ton. 

The  coal  consumption  when  running  averages  1:54  lb.  per 
unit  generated,  whilst  the  consumption  including  all  stand-by 
losses  is  2245  1b.   per    unit   generated.      This    small  station, 
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instantly  responded  to,  and  the  advantages  of  this  adaptability 
will  be  appreciated  by  all  cential  station  engineers  who  have 
experienced  the  anxious  half  hour  or  so  when  dealing  with  an 
unexpected  peak  load  on  a  steam  station. 

After  trials  under  various  loads,  a  load  of  10  B.H.P.was  put 
on  the  engine  and  kept  on  for  four  hours.  At  the  end  of  this 
period  the  full  load  of  80  B.H.P.,  was  thrown  on  suddenly,  and 
the  set  responded  to  it  immediately  without  any  perceptible 
variation  or'  flicker  of  the  lights,  and  kept  this  load  till  the  end 
of  the  run. 

It  should  be  borne  in  mind  that  this  was  done  without  any 
extra  plant  whatever  and  without  the  use  of  a  gas  holder,  and 
that  this  can  be  done  regularly  with  gas  producer  installations, 
provided  certain  pofnts  in  the  design  are  attended  to.  Can  the 
same  be  said  of  a  steam  station  without  extra  provision  of  boiler 
capacity  and  correspondingly  heavy  stand-by  losses  and  labour? 

(To  lie  continued.) 
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USE    OF    ELECTRICAL    ENERGY    IN  MINES 
AND  COLLIERIES.* 

By  M.  B.  Mountain,  M.I.E.E. 

(Concluded  from  jmi/e  597. ) 

In  this  country  the  Powell  Dufiryu  Coal  Company  have  laid 
down  an  extensive  electrical  plant,  and  are  winding  by 
electricity,  though  on  a  smalelr  scale;  about  320  H.P.  is  em- 
ployed tor  this  purpose.  Messrs.  Bolckow,  Yaughau,  and 
Company  have  also  adopted  electrical  winding  on  a  small  scale, 
about  170  H.P.  Both  of  these  installations  have  been  carried 
out  by  the  Electrical  Company  ^Limited  (the  English  repre- 
sentatives of  the  A. E.G.). 

A  winding  gear  fitted  at  the  Arnim  Colliery,  Zwickau,  is 
driven  by  a  three-phase  motor  of  a  maximum  output  of 
about  80  H.P.  with  50  volts  at  the  terminals.  'Hie  electric 
arrangements  were  designed  and  supplied  by  Messrs.  Siemens 
iMid  Halske.  This  winding  gear  is  remarkable  for  the  fact 
that  it  is  not,  as  usual,  placed  at  the  side  of  the  shaft,  but 
directly  above  it,  so  that  the  hoisting  ropes  drive  in  a  per- 
pendicular direction  from  the  winding  drum.  The  principal 
advantage  of  this  arrangement  lies  in  the  smaller  wear  and  tear 
of  the  rope,  since  it  does  not  pass  over  a  second  pulley,  and  is 
therefore  only  bent  once. 

A  winding  gear  fitted  at  the  Consolidated  Salt  Mine. 
Westerageln,  is  driven  by  a  continuous-current  motor  of 
60  B.H.P.,  with  500  volts  at  the  terminals.  The  brake  in 
daily  use  on  this  gear  is  of  interest,  since  it  is  fitted  with 
an  electro  magnet  in  such  a  way  that  the  brake  acts  auto- 
matically in  case  the  electric  supply  is  cut  off. 

A  winding  engine  is  working  at  the  pit  of  the  Thiederhall  Salt 
Mine.  Two  continuous-current  shunt-wound  motors  are  pro- 
vided to  drive  this  winder,  each  being  constructed  to  give  an 
output  of  170  H.P.  and  capable  of  running  for  passenger  traffic 
at  600  ft.  per  minute,  and  for  coal  winding  at  1,200  ft.  per 
minute.  Two  brakes  are  provided,  a  working  brake  and  a 
safety  brake.  The  safety  brake  is  provided  with  a  weight  which 
acts  automatically  when  the  cage  is  lifted  above  the  surface. 

Messrs.  Ernest  Scott  and  Mountain,  of  Newcastle-on-Tyne. 
have  fitted  up  several  winding  gears  in  this  country,  though  none 
of  them  can  compare  in  size  with  any  of  the  larger  gears  erected 
in  Germany.  The  following  reference  to  them  may  be  ^f  interest. 

At  the  Heckmondwike  Colliery  a  large  fault  or  throw  occurs 
about  3,000  ft.  away  from  the  pit  bottom.  This  fault  throws 
down  the  coal  seam  a  vertical  depth  of  180  ft.  below  its  original 
level.  To  win  the  coalfield  on  the  dip  side  of  the  fault  it  was 
necessary  to  drive  either  a  large  drift  or  sink  a  staple.  If  it  had 
been  decided  to  drive  a  drift  it  would  have  been  neeessiry  to  put 
down  a  powerful  haulage  plant  at  least  equal  to  the  size  of  the 
present  winding  plant.  The  driving  of  such  a  drift  with  a 
gradient  of  1  in  6  would  have  involved  1,080  ft.  of  drifting  and 
the  cost  would  have  been  about  ,£1,960.  The  sinking  of  the 
staple  cost  about  £'i  10s.  per  foot  for  180  ft.,  or  a  nett  -aving  of 
£1, 360  against  the  drift  scheme.  It  also  took  nine  months  less 
time  to  win  the  coal  by  the  staple  than  it  would  have  done  by 
the  drift. 

The  shaft  is  180  ft.  deep,  and,  with  the  present  arrange- 
ments, the  winding  gear  is  capable  of  raising  from  150  to  200 
tons  per  day  of  10  hours.  The  winding  drum  is  3  ft.  in  diameter 
and  a  wind  is  made  in  40  to  45  seconds,  equal  to  a  speed  of,  say, 
300  ft.  per-minute.  The  electric  motor  driving  the  drum  is  of 
the  series-wound  continuous-current  type,  capable  of  working  up 
to  40  effective  horse  power  when  running  at  a  speed  of  500 
revolutions  per  minute.  The  motor  is  fitted  with  slotted-drum 
armature  with  a  specially  large  commutator  fitted  with  carbon 
block  brushes,  self-oiling  bearings,  and  is  of  the  usual  type  that 
the  makers  have  designed  for  this  class  of  work.  A  machine 
cut  pinion  of  forged  steel  is  fitted  on  the  <>nd  of  the  spindle,  and 
gears  into  a  spur  wheel  on  the  counter  shaft.  The  first-motion 
gearing  is  machine-cut  forged  steel  and  the  second-motion 
gearing  is  machine-moulded  cast  iron.  A  powerful  foot  brake 
is  provided  for  the  drum  operated  by  a  foot,  lever.  As  a  further 
protection,  this  gear  is  fitted  with  an  electric  brake  very  similar 
to  those  on  the  German  gears  already  ascribed.  This  brake  is 
fitted  on  the  motor  shaft  and  comes  into  operation  as  soon  as 
the  current  is  switched  off.  and  thereby  sustains  the  load.  An 
indicator  is  also  fitted  on  the  winding  gear  to  show  the  position 
of  the  cage  in  the  shaft. 

This  winder  is  operated  by  means  of  a  liquid-controlling 
switch  arranged  for  reversing  and  speed  regulation.  The  plates 
are  arranged  to  dip  into  the  liquid  in  an  opposite  manner  to 
those  of  the  gear  at  Preussen  II.  Colliery,  in  which  the  liquid 
rises  up  the  plates.  This  winder  could  have  been  fitted  with  a 
three-phase  motor  of  the  same  power,  in  which  case  a  similar  type 
of  liquid  starter  would  (have  been  emoloyed. 

The  application  next  in  importance  is  haulage  in  mines.  There 
are  quite  a  number  of  examples  in  this  country  and  of  con- 
siderable capacity. 

*  Abstract  of  a  paper  read  before  the  Manchester  section  of  the  Institution  of 
Meetncal  Engineers,  on  March  28th,  1905, 


Haulage  is  carried  out  by  three  general  methods,  viz. :  The 
endless  rope  haulage,  the  main  and  tail  rope  haulage,  the  direct 
haulage. 

The  first  is  the  most  economical  in  working.  An  endless  haul- 
age gear  can  be  built  for  one,  two,  three,  or  more  roads. 

Main  and  tail  haulage  consists  of  two  ropes  attached  to 
drums.  One  rope  travels  out  whilst  the  other  travels  in;  the 
haulage  gear  is  then  reversed;  full  tubes  are  drawn  towards  the 
gear  on  the  one  rope,  whilst  empty  tubs  are  sent  out  on  the  other 
rcpe.  Owing  to  the  stopping  and  starting  and  time  required 
to  make  up  the  trains  of  tubs,  it  would  seem  that  this  method 
of  working  is  not  so  economical  as  the  endless  rope  method. 

Ihe  direct  haulage  is  not  much  used,  except  for  small  loads 
and  for  hauling  tubs  up  inclines.  Empty  tubs  are  coupled  to  the 
rope  and  allowed  to  run  back  down  the  incline  by  their  own 
weight. 

There  are  several  methods  of  transmitting  power  from  the 
motors  to  the  haulage  gear,  some  being  driven  direct  through 
worm  or  spur  gearing,  whilst  others  are  driven  either  by  belt 
or  ropes.  Some  engineers  advocate  this  latter  method,  as  to  a 
certain  extent  the  sudden  shocks  are  taken  by  the  belts  or  ropes, 
and  consequently  are  not  so  severe  upon  the  motors. 

For  controlling  the  motors  for  hauling  the  liquid  form  is 
considerably  used  with  very  satisfactory  results;  it  admits  of 
the  load  being  put  on  gradually  and  allows  also  very  good 
regulation. 

At  the  United  National  Colliery  Company's  Pits,  No.  1  and 
No.  2,  Ithondda  Valley,  the  electrical  installation  has  been 
installed  by  Messrs.  Bruce,  Peebles,  and  Company,  of  Edin- 
burgh. 

The  colliery  has  two  shafts  480  yards  deep,  and  for  some 
time  past  the  whole  of  the, water  from  the  pit  has  been  raised 
by  five  electrically-driven  pumps,  and  the  entire  output  of  coal 
has  been  hauled  from  the  face  to  the  pit  bottom  by  three 
electrical  haulage  gears. 

One  of  the  haulages  is  worked  by  a  250  H.P.  alternating- 
current  motor  driving  direct  on  to  the  haulage  gear,  and  deals 
with  a  total  load  of  twenty-two  trucks,  each  weighing  two  tons, 
along  a  road  upwards  of  1,500  yards  in  length  with  a  maximum 
gradient  of  7  in.  in  the  yard. 

The  haulage  was  originally  driven  by  a  pair  of  18  in.  engines. 
The  controller  is  of  the  liquid  type.  The  speed  of  the  motor 
is  300  r.p.m.,  and  the  maximum  speed  of  the  haulage  rope 
is  nine  miles  per  hour. 

The  other  haulages  are  driven  by  150  H.P.  motors.  There 
is  also  a  small  electrical  sinking  plant,  which  is  being  used  for  the 
purpose  of  sinking  No.  1  shaft  110  yards  deeper.  It  is  capable 
of  raising  three  tons  dead  weight  at  a  speed  of  60  ft.  per 
minute.  It  is  driven  by  a  30  H.P.  motor,  the  controller  being 
of  the  liquid  type. 

Another  interesting  installation  is  that  at  the  Frongoch  Mines, 
carried  out  by  the  Electrical  Company  Limited  (A. E.G.).  This 
is  a  three-phase  system  in  which  electricity  is  used  for  pumping, 
haulage,  and  other  purposes. 

Electrical  haulage  is  one  of  the  chief  sources  of  economy  as 
compared  with  the  old  methods  of  doing  the  work. 

Pumping. — Pumping  by  electricity  was  perhaps  the 
earliest  application  of  the  use  of  electricity  in  mines,  and  we  have 
a  very  lartre  number  of  importrnt  electrically-driven  pumping 
plants  in  this  country.  In  almost  every  mine  there  is  a  quantity 
of  water  which  must  be  got  rid  of,  and  the  convenience  of  being 
able,  as  the  workings  progress,  to  carry  the  pumps  nearer  to 
the  face  or  removing  them  to  a  more  suitable  position  by  an 
easily  carried  out  extension  to  the  cables  is  too  well  known  to 
need  description. 

Electrically-driven  pumps  in  the  earlier  days  were  only 
minor  plants,  but  we  now  find  the  main  pumps  in  collieries  are 
being  worked  electrically. 

The  types  of  pumps  more  generally  in  use  comprise  double  or 
treble  ram  pumps,  centrifugal  pumps,  and  high-speed  pumps  of 
the  Peidler  and  other  forms. 

Ventilation. — Ventilation  in  collieries  is  one  of  the  most 
serious  matters  for  consideration,  and  it  is  satisfactory  to  find 
that  mining  engineers  are  now  placing  sufficient  confidence 
in  electrical  apparatus  to  warrant  their  using  eilectric  motors  for 
driving  ventilating  fans.  There  are  one  or  two  good  examples 
of  ventilation  on  a  large  scale  in  this  country,  but  the  writer 
has  not  been  able  to  get  definite  figures  with  regard  to  them. 
At  the  Pelton  Colliery,  Durham,  a  "  Sirocco  "  fan,  made  by 
Messrs.  Davidson  and  Company,  has  been  installed.  This  was 
put  in  to  replace  two  steam-driven  "  Guibal "  fans.  The 
"  Sirocco  "  fan  is  driven  by  motors,  and  absorbs  from  150  to 
160  B.H.P.,  and  is  removing  approximately  250,000  cubic  feet 
of  air  per  minute;  previously  the  two  "Guibal"  fans  in  use 
removed  something  under  200,000  cubic  feet  of  air  and  absorbed 
about  180  B.H.P. ;  the  saving  in  favour  of  the  electrically- 
driven  fan  is  therefore  considerable. 

Coal  Cutting. — Coal  cutting  by  electricity  is  another  of 
the  more  important  applications.  Many  years  ago  coal-cutting 
machines  worked  by  compressed  air  were  put  into  use  with 
success;  but  as  electricity  has  found  its  way  into  mines,  and 
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the  vise  of  compressed  air  has  been  reduced,  electrically-driven 
coal  cutters  have  been  substituted.  There  are  several  forms 
which  are  applicable,  according  to  the  work  to  be  done,  and 
also  the  method  of  working  the  coal. 

For  the  "Longwall''  system  the  disc  type  and  also  the 
bar  type  electric  coal  cutter  are  employed. 

For  the  "  Pillar  and  Stall  "  system,  which  is  also  called  the 
"  Bold  and  Pillar  "  or  "  Stoop  and  Boom,"  the  electric  header 
and  shearer  is  in  use,  and  these  types  of  machines  are  also  used 
for  the  single  and  double  stall  system. 

Coal-cutting  machines  have  most  generally  been  used  with 
direct-curient  motors  attached.  There  are  some  cases  where 
three-phase  motors  are  being  employed. 

A  Clarke-Stevenson  machine,  recently  working  on  a  long  wall, 
cut  176  yards  in  a  shift  of  eight  hours. 

The  bar  type  of  coal  cutter  was,  perhaps,  the  first  to  be 
worked  by  electricity,  and  has  been  much  developed  of  late. 

Messrs.  Mavor  and  Coulson,  who  construct  the  "  Pickquick  " 
electric  ooal  cutter,  under  the  patents  of  Mr.  Hurd,  have  been 
very  successful.  This  machine  has  many  important  features; 
the  bar  may  be  used  for  cutting  beneath  the  seam  of  coal 
or  above,  and  the  angle  of  the  bar  may  also  be  altered  by  an 
ingenious  arrangement  of  the  driving  gear  so  that  it  can  be 
accommodated  to  cut  under  irregular  seams.  Both  the  disc 
type  and  the  bar  type  of  coal  cutters  are  being  built  in  a 
very  low  form,  so  that  they  can  be  used  in  a  shallow  or  thin 
seam,  in  addition  to  their  usefulness  where  the  seam  of  coal  is  a 
good  thickness. 

The  total  output  from  a  seam  of  coal  worked  by  one  of 
Messrs.  Mavor  and  Coulson  coal-cutting  machines  in  the  12 
months  of  1904  represents  no  less  than  25,535  tons.  No  inter- 
ruption to  the  regularity  of  cutting  five  nights  per  week  was 
caused  by  the  machine,  and  the  repairs  of  the  machine  cost 
during  12  months  under  £1.  Other  similar  machines  are  in 
work  cutting  165  yard  lengths  per  shift  regularly,  and  giving 
outputs  of  between  700  and  800  tons  per  week.  The  depth  cf  cut 
varies  from  3  ft.  6  in.  to  4  ft.  6  in.,  but  this  can  be  extended 
to  give  an  undercut  of  even  6  ft.  if  required.  In  the  disc  cutter 
the  disc  can  be  made  of  various  sizes  and  arranged  to  give  an 
undercut  up  to  4  ft.  6  in.  or  even  5  ft.  6  in.  in  depth.  In  both 
the  disc  and  the  bar  cutters  the  cutting  tools  are  made 
separately  and  are  fitted  into  the  outside  periphery  of  the  disc 
or  the  surface  of  the  bar  respectively,  openings  being  prepared 
to  receive  the  tools  and  they  are  arranged  so  that  they  may 
be  easily  taken  out  or  replaced.  * 

The  heading  machine  mostly  in  use  is  the  "  Jeffrey  "  machine 
as  made  by  Messrs.  John  Davis  and  Son.  The  cutting  in  this 
machine  is  done  by  a  travelling  chain  having  cutters  attached 
thereto.  The  machine  is  built  for  undercutting  up.  to  7  ft.  and 
to  a  width  of  44  in.,  and  is  arranged  so  that  the  chain  advances 
whilst  working. 

The  "  Jeffrey  header  is  not  built  upon  wheels,  but  a'special 
type  of  ti  uck  is  made  upon  which  the  machine  can  be  lr.ountel, 
making  it  movable. 

The  electric  shearing  machine  ('Jeffrey) ,  but  also  ma'de  by  Messrs. 
John  Davis  and  Son,  is  similar  in  action  to  the  header,  but  has  the 
chain  working  vertically,  and  is  rsed  for  nicking  the  side  of  a 
place.  This  will  cut  upto  a  depth  of  7ft.  with  a  height  of  36  in., 
and  is  supported  upon  frame  work  so  that  the  machine  can  be 
raised  to  any  required  height. 

Rock  and  Coai  Driilingf.— Rock  and  coal  drilling  by 
electricity  is  also  in  use,  although  to  a  certain  extent  it  still 
has  a  keen  competitor  in  compressed  air,  but  it  can  be  said 
that  the  electrical  drill  is  considerably  more  convenient  as  well 
as  being  more  economical. 

Recently  some  figures  were  given  relative  to  some  electric 
drills  working  in  mines  in  British  Columbia,  when  the  saving 
obtained  was  very  considerable  as  compared  with  either  com- 
pressed air  or  steam.  It  is  estimated  that  either  of  these  latter 
cost  in  drilling  about  fivepence  per  foot,  whilst  the  electric  drills 
referred  to  cost  about    65  pence  per  foot. 

A  very  convenient  form  of  rotary  drill  is  also  used  for  drilling 
hard  rock,  the  cutter  in  this  case  being  of  the  diamond  form 
with  a  hollow  spindle  through  which  the  core  passes,  the  drill 
being  supplied  with  water  in  the  usual  way." 

In  view  of  the  possible  troubles,  there  are  instances  where 
electricity  cannot  always  be  taken  up  to  the  working  face,  and 
compressed  air  apparatus  is  still  employed,  but  the  meth  od  of 
bringing  compressed  air  to  the  required  place  has  been  very 
much  simplified  with  the  introduction  of  electricity  into  mines. 

Electric  Traction.— Electric  traction  h  as  not  been 
made  as  much  use  of  in  connection  with  mining  in  this  country 
as  might  have  been  expected.  This  may  be  due  to  the  necessity 
for  using  uninsulated  conductors  forming  the  trolley  wires, 
against  which  there  has  been  considerable  prejudice,  but  by 
the  investigations  of  the  recent  Parliamentary  Committee  and 
their  recommendations,  the  probabilities  are  that  electric 
tractio.;  below  ground  will  come  into  much  greater  use. 

For  electric  traction  continuous  current  his  been  most 
generally  used  ;  there  are  difficulties  in  the  way  of  working  with 
a   three-phase   system,  and  up   to   the   present  single-phase 


rmrchineiy,  although  very  suitable  for  traction  work,  can  hardly 
be  said  to  be  sufficiently  introduced  to  warrant  mining  engineers 
adopting  it.  There  would  appear  to  be,  however,  every  reason 
why  electric  locomotives  should  be  employed. 

The  sparking  at  the  trolley  wires  and  also  on  the  rails  has 
been  considered  to  be  unsafe,  but  if  proper  care  is  used  and  ihe 
locomoti\  es  are  employed  in  the  main  roads  and  some  of  the 
bulky  read  haulage  arrangements  dispensed  with',  it  would  seem 
thai  there  are  great  opportunities  for  improvement  in  this  res- 
pect. 

It  is  hardly  necesary  to  describe  the  many  other  appli- 
cations to  which  electricity  can  be  supplied  in  connection  with 
mines  and  collieries.  There  are,  of  course,  various  other 
machinery,  such  as  screening  machinery,  coal-washing  machinery, 
picking  tables,  mechanic  shops,  elevators  for  working  which 
electric  motors  are  employed,  as  also  many  other  pressures  to 
which  they  are  specially  suitable. 

For  shaft  sinking  electricity  has  also  been,  applied,  and  there 
are  many  types  of  electric  apparatus  which  can  be  employed  for 
this  work. 


LAUNCHES  AND  TRIAL  TRIPS. 


Knightsgarth. — On  April  6th  Sir  Raylton  Dixon  and  Com- 
pany Limited  launched  from  their  Cleveland  dockyards, 
Middlesbrough,  a  steel  screw' cargo  steamer  built  to  the  order  of 
the  Rea  Shipping  Company  Limited,  of  Liverpool.  Her  lead- 
ing dimensions  are  341ft.  by  45  ft.  2i  in.,  by  25  ft.  moulded, 
and  she  will  carry  4,200  tons  on  19  ft.  draught.  Triple- 
expansion  engines  will  be  fitted  by  Messrs.  Richardsons,  West- 
garth,  and  Company  Limited,  Middlesbrough,  having  cylinders 
25  in.,  40  in.,  and  67  in.,  by  45  in.  stroke,  supplied  with  steam 
by  two  large  single-ended  boilers  working  at  180  1b.  pressure. 
The  vessel  was  named  Knightsgarth. 

Ragnarok- — Messrs.  the  Laxevaags  Engineering  and 
Shipbuilding  Company,  Bergen,  Norway,  launched,  on  Wednes- 
day, the  5th  April,  the  steamshij)  Ragnarok,  built  to  the  order 
of  Johan  C.  Giertsen,  Esq.,  of  Bergen.  The  principal  dimen- 
sions are:  Length  extreme,  about  237  ft.;  breadth,  36ft.; 
depth  moulded,  16  ft.  9  in.  The  machinery  is  also  constructed 
by  the  Laxevaags  Company,  the  cylinders  being  16+  in.,  27  in., 
and  44  in.  diameter,  by  30  in.  stroke.  The  working  pressure 
is  1801b.  per  square  inch. 

Dieppe. — The  London,  Brighton,  and  South  Coast  Railway 
Company's  new  turbine  steamer  Diepjie  was  launched  on  April 
6th  by  the  Fairfield  Shipbuilding  and  Engineering  Company 
Limited,  Govan.  The  vessel  is  very  similar  in  general  dimen- 
sions to  the  same  company's  Brighton,  which  was  launched  by 
Messrs.  William  Denny  and  Brothers,  Dumbarton,  in  June, 
1903,  but  on  the  later  vessel  a  considerable  number  of  improve- 
ments have  been  made.  The  Dieppe  is  274  ft.  in  length, 
34  ft.  8  in.  in  breadth,  and  14  ft.  6  in.  in  depth.  The  ventilation 
of  the  vessel  is  a  special  feature,  electric  fans  being  introduced 
in  the  entrance  and  saloon.  The  ship  has  been  well  sub-divided 
by  water-tight  compartments,  and  water-tight  doors  have  been 
fitted  and  geared  to  the  working  deck,  from  which  they  can 
be  promptly  closed  if  necessary.  Large  bilge  keels  have  been 
fitted  in  order  to  minimise  rolling,  and  the  vessel's  lines  have 
been  designed  with  a  view  to  giving  the  greatest  jjossible 
steadiness  at  sea.  The  propelling  machinery  consists  of  three 
independent  Parsons  compound  steam  turbines  and  two  con- 
densers. There  are  two  high-pressure  turbines  and  one  low- 
pressure  turbine,  and  with  the  former  are  incorporated  the 
reversing  turbines.  In  order  to  cope  with  the  exigencies  of 
the  service  the  builders  have  designed  a  special-  starting, 
reversing,  and  manoeuvring  gear,  which  is  quick  in  its  action, 
while  the  movements  of  all  the  turbines  can  be  controlled  from 
the  starting  platform  by  one  engineer.  The  boilers  are  four 
in  number  and  single  ended,  and  of  the  ordinary  multitubular 
marine  type,  and  fitted  with  Howden's  forced  draught.  They 
are  constructed  entirely  of  steel,  and  adapted  for  a  working 
pressure  of  150  lb.  per  square  inch.  The  turbines  and  other 
.machinery  have  been  constructed  by  the  Fairfield  Company. 

Ploussa. — Messrs.  Ramage  and  Ferguson  Limited,  Leith, 
launched,  on  April  6th,  a  steel  screw  steamer  built  to  the  order 
of  Mr.  Thomas  Cowan,  Leith,  for  passenger  and  cargo  traffic 
between  Leith,  Dundee,  Southampton,  and  Treport.  The  vessel, 
which  is  of  the  raised  quarter-dack  type,  with  bridge  and  long 
topgallant  forecastle,  has  been  constructed  to  Lloyd's  highest 
class.  Her  principal  dimensions  are:  Length,  218ft.:  beam, 
33  ft.;  depth,  15ft.  The  machinery  consists  of  a  set  of  triple- 
expansion  eng-ines,  having  cylinders  18  in.,  30  in.,  and  49  in. 
diameter,  by  33  in.  stroke,  steam  being  supplied  from  two  large 
steel  boilers"  working  at  1701b.  pressure.  The  vessel  was  named 
Ploussa. 

Devon  Coast-— On  Aoril  4th  Messrs.  W.  Harkess  and  Son 
Limited  launched  from  their  yard  at  Middlesbrough  a 
handsomely-modelled    steam    screw    steamer,    the  principal 
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dimensions  being  :  Length,  180  ft. ;  breadth,  28h  ft. ;  and  depth, 
15  ft.  moulded,  and  she  will  carry  950  tons  of  cargo  on  a  light 
draught.  She  will  be  able  to  handle  large  and  heavy  pieces 
of  machinery  and  discharge  the  whole  of  her  cargo  in  less  than 
six  hours.  It  is  designed  to  meet  all  the  modern  requirements 
of  the  coasting  trade.  Triple-expansion  engines  will  be  fitted 
on  board  by  Messrs.  MacColl  and  Pollock,  of  Sunderland,  and 
these  are  designed  to  drive  the  vessel  a  speed  of  10^  knots 
loaded  on  a  light  consumption.  On  leaving  the  ways  the  vessel 
was  named  Devon  Coast. 

Kut  Sang- — The  fleet  of  the  Indo-China  S.N.  Company 
Limited  will  shortly  be  increased  by  a  large  steel  screw 
steamer,  which  was  launched  on  Wednesday,  April  5th,  by 
Swan,  Hunter,  and  Wigham  Richardson  Limited.  The  vessel, 
which  is  intended  for  their  Eastern  service,  is  400  ft.  in  length 
by  51ft.  in  breadth,  and  will  carry  a  large  cargo,  as  well  as 
having  accommodation  for  both  European  and  Chinese 
passengers.  The  vessel  is  to  be  propelled  by  a  set  of  quadruple 
expansion  engines,  supplied  with  steam  by  three  large  boilers, 
all  of  which  are  also  being  constructed  by  Swan,  Hunter,  and 
Wigham  Richardson  Limited.  As  the  vessel  left  the  ways  she 
was  named  the  Kut  Sang,  meaning  "  lucky  increase." 

Langoe- — Messrs  Furness,  Withy,  and  Company  launched 
from  their  Middleton  shipyard,  Hartlepool,  on  April  4th,  a 
large  steel  screw  steamer  built  to  the  order  of  Messrs.  Bennetts 
and  Company,  of  Grimsby.  The  steamer,  which  was  named 
Langoe,  is  built  of  Siemens- Martin  steel  throughout,  and 
takes  Lloyd's  highest  class.  Her  cubic  capacity  is  about 
339,936.  Triple-expansion  engines  will  be  supplied  and  fitted 
by  Messrs.  Richardsons,  West-garth,  and  Company,  Hartlepool. 

Newby  Hall- — Messrs.  Barclay,  Curie,  and  Company 
Limited,  Whiteinch,  launched,  on  April  6th,  the  steel  screw 
steamer  Newby  Hall,  built  for  the  Ellerman  Lines  Limited. 
The  vessel's  dimensions  are:  Length,  385  ft.;  breadth, 
47  ft.  3  in.;  depth,  30  ft.  7  in. ;  with  a  total  carrying  capacity 
in  holds  and  hunkers  of  about  10,000  tons  measurement.  Water 
ballast  to  the  extent  of  900  tons'  capacity  is  fitted  all  fore  and 
aft  in  the  cellular  double  bottom.  The  vessel  is  lighted 
throughout  with  electricity.  Facilities  for  loading  and  dis- 
charging cargo  are  very  complete,  double  derricks  with  power- 
ful steam  winches  being  fitted  at  each  cargo  hatch.  The 
machinery,  constructed  by  the  builders,  consists  of  one  set  of 
triple-expansion  engines,  supplied  with  steam  from  two  large 
single-ended  boilers.  The  vessel  has  been  constructed  to  the 
British  Corporation's  highest  class. 

Sonora- — Messrs.  William  Hamilton  and  Company  Limited, 
Port  Glasgow,  launched,  on  April  11th,  the  first  of  two  steel 
screw  steamers  which  they  have  contracted  to  build  for  the 
Campania  Mexicana  de  Navegacion,  of  Vera  Cruz.  The  vessel, 
which  is  intended  for  the  company's  trade  in  the  Mexican  Gull, 
is  of  the  following  dimensions:  Length  between  perpendiculars, 
275  ft.;  breadth,  39  ft.  6  in.;  depth,  22ft.;  gross  tonnage,  about 
1,900  tons.  The  vessel  is  classed  100  Al  at  Lloyd's.  She  is 
fitted  with  all  the  latest  improvements  for  the  rapid  handling 
of  general  cargoes.  The  'tween  decks  have  been  fitted  with 
Hamilton's  patent  slingable  cattle  fittings,  and  the  steel  deck 
covered  with  litosilo.    The  vessel  was  named  Sonora. 

NAVAL  NOTES. 

H-M.B.  Pathfinder.— H.M.S.  Pathfinder,  the  scout  built 
by  Messrs.  Canxmel,  Laird,  and  Company,  Birkenhead,  for  the 
British  navy,  has  now  completed  her  official  coal  consumption 
and  speed  trials.  The  coal-consumption  trial  was  of  96  hours 
duration  at  a  cruising  speed  of  about  11  knots.  This  trial  was 
entirely  satisfactory  from  the  jx>int  of  view  of  economy.  The 
vessel  proved  herself  capable  of  a  radius  of  action  of  about 
6,000  knots,  which  is  largely  in  excess  of  the  requirements  of 
the  contract.  The  eight  hours'  full-power  trial  took  place  over 
the  measured  mile  at  Skelmorlie  on  Saturday,  when  a  mean 
speed  of  25'48  knots  was  obtained  on  the  six  runs  on  the  mile, 
and  25'38  knots  for  the  whole  time.  The  guaranteed  speed 
was  25  knots.  The  vessel,  which  differs  from  the  others  of  her 
class  in  having  a  larger  coal-carrying  capacity,  has  proved  her- 
self an  excellent  sea  boat,  some  of  the  trials  having  been  carried 
on  in  exceptionally  severe  weather. 

New  Zealand- — The  steam  trials  of  the  New  Zealand, 
battleship,  which  have  just  concluded,  were  very  satisfactory. 
Whilst  they  were  in  progress  only  the  usual  steaming  comple- 
ment was  allowed  in  the  engine  room,  and  the  use  of  water 
to  cool  the  bearings  was  dispensed  with.  The  records  taken 
during  the  30  hours'  trial  at  a  mean  collective  indicated  horse 
power  of  3,938  were  as  follow:  Draught,  26ft.  3 in.  forward, 
27  ft.  3  in.  aft;  steam  in  boilers,  1861b.;  vacuum,  27  starboard,  27 
port;  revolutions  per  minute,  70 starboard,  711  port  ;  mean  total 
indicated  horse  power,  1,936  starboard,  2,002  port;  speed,  9 
knots;  coal  consumption,  2  021b.  per  indicated  horse  power; 
total  loss  of  water,  14$  tons.  The  results  of  the  30  hours'  trial 
at  12,918  mean  collective  indicated  horse  power  were  as  follow  : 
Draught.  26  ft.  3  in.  forward,  27  ft.  3  in.  aft;  vacuum.  26  7  star- 


board, 272  port;  revolutions  per  minute,  108'7  starboard,  27'2 
port;  mean  total  indicated  horse  power,  6,360  starboard,  6,558 
port;  speed,  16'9  knots;  coal  consumption,  l'84lb.  per  indicated 
horse  power;  total  loss  of  water,  26  tons.  Eight  hours'  full- 
power  trial:  Draught,  26ft.  4  in.  starboard,  27  ft.  3  in.  port; 
steam  in  boilers,  197  1b.;  vacuum,  25'5  starboard,  26'5  port; 
revolutions  per  minute,  1201  starboard,  1216  port;  mean  total 
indicated  horse  power,  9,084  starboard,  9,299  port;  mean 
collective  indicated  horse  power,  18,383;  speed,  18'59  knots; 
coal  consumption,  21  lb.  per  hour  ;  total  loss  of  water,  12'4  tons. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "  Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1901  Converting  a  Gas  Engine  into  a  Petrol  Engine.— Will  any 

reader  inform  me  where  I  may  obtain  information  how  to  convert 
into  a  petiol  engine  a      brake  gas  engine  ? — E.  N. 

1902-  Electric  Motor.— Can  any  of  your  readers  tell  me  the  reason 

why  an  electrical  motor  should  gain  its  speed  two  or  three  times 
the  proper  rate  by  changing  the  wires  at  the  terminal,  the  positive 
for  the  negative  and  negative  for  the  positive  ?  I  simply  tried  it, 
and  it  went  off  at  a  wonderful  speed. — One  in  a  Fix. 

1903.  Burnishing  Stampings  Black.— Would  any  reader  kindly 
say  how  1  can  highly  burnish  stampings  like  the  enclosed  sketch, 


which  is  full  size  ?  I  have  a  shaking  barrel,  and  would  be  glad  to 
know  what  to  put  in  with  stampings  to  clean  and  burnish  them. 
Also  at  about  what  speed  to  run  the  barrel.— J.  J. 

1904-  Pneumatic  Hammers.  — Could  any  of  your  readers  kindly 
inform  me:  1.  The  cost  of  working  a  pneumatic  hammer  per 
hour  1  2.  The  amount  of  air  used  per  hour  ?  3.  1  he  horse 
power  required  per  hour  to  compress  the  air  required  ? — W.  H.  R. 


MISCELLANEA. 


The  invitations  extended  by  the  American  Government  to 
Great  Britain,  Germany,  and  France  to  appoint  engineers  to  act 
on  the  Panama  Canal  Commission  have  been  accepted. 
President  Roosevelt's  intention  in  issuing  the  invitations  is 
to  secure  the  best  European  expert  advice  possible  for  the 
assistance  of  the  Canal  Commission. 

Railway  Club. — This  mouth's  meeting  was  held  on  the 
13th  inst.,  at  St.  Bride's  Institute,  E.G.,  when  an  interesting 
paper  by  Mr.  W.  E.  Edwards,  entitled  "  The  History  of  Railway 
Signalling,"  was  read  by  Mr.  R.  E.  Charlewood,  in  the 
unavoidable  absence  of  the  author.  The  chair  was  taken  by  Mr. 
G.  W.  Potter. 

The  race  at  Nice  on  the  14th  inst.  for  the  championship  of 
the  sea  tor  motor-driven  cruisers  and  racers  of  any  measure- 
ment up  to  a  maximum  of  IS  metres  proved  to  be  an  exceed- 
ingly fine  contest.  There  were  twenty  starters,  the  winning 
boat  being  Panhard  Levassor,  a  racer  belonging  to  the  Panhard 
Levassor  Comuany,  which  covered  the  course  of  200  kilos  in 
4  h.  22  m.  54  s."  The  winning  boat  covered  100  kilos  in  2  h.  7  m., 
and  100  miles  in  3  h.  43  m.  La  Radiere,  belonging  to  Mr.  R. 
Le  Maire,  came  in  second  in  5  h.  14  m.  8s.,  Palaisto  II.  (Messrs. 
Moubauer  and  Enrman)  being  third,  Madriolo  (M.  Bermejillo) 
fourth,  and  Teta  (M.  Jean')  fifth.  The  first  four  are  racers,  the 
Tetu  being  a  cruiser.  The  yacht  race  was  a  walk-over  for  the 
Melrcedes. 
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UNFENCED  AND   EXPOSED  MACHINERY. 

The  requirements  of  the  Factory  Acts  are  not  unreasonable 
when  applied  to  machinery  that  is  not  to  be  constantly 
under  supervision,  adjustment,  or  attention  from  the  person 
in  charge,  but  when  ruthlessly  forced  upon  engineers  and 
others  the  matter  of  fencing  and  guarding  moving  belts, 
gearing,  and  other  members  becomes  not  only  oppressive, 
but  frequently  impracticable  and  sometimes  absurd. 

The  persons  to  be  protected  by  the  regulations  concerning 
unfenced  machinery  are  those  unfamiliar  with  its  use,  and 
for  the  most  part  unskilled  and  ignorant  of  the  dangers 
connected  with  moving  belts  or  gearing  generally.  For 
the  protection  of  such  no  precaution  is  too  great,  and  no 
pains  should  be  spared  in  guarding  moving  parts  of  those 
machines.  When,  however,  the  factory  inspector  calls 
upon  engineers  to  fence  or  rail  in  ordinary  machine  gear 
wheels,  flywheels,  belts,  and  moving  parts  of  machines,  the 
protection  is  of  little  value,  seeing  that  the  very  existence 
of  a  machine  shop  depends  upon  operations!  carried  out 
upon  lathes,  planing  and  shaping  machines,  and  other  tools 
where  risk  is  unavoidable,  and  where  only  experienced  men 
or  workers  familiar  with  such  risks  can  be  engaged. 

The  fines  recently  inflicted  upon  a  firm  for  having  the 
flywheel  of  a  gas  engine  unnecessarily  exposed  and  left  in 
an  unguarded  state  should  direct  the  attention  of  engineers 
to  the  fact  that  no  hard  and  fast  rule  can  be  prescribed 
for  guarding  or  fencing  in  machinery  in  motion.  It  may, 
however,  well  be  assumed  that  wherever  the  inexperienced 
or  the  unskilled  person  is  called  upon  to  work,  then  any 
moving  part  of  a  machine,  line  of  shafting,  gearing,  or 
flywheel  near  to  which  he  may  have  to  approach,  although 
not  in  any  manner  to  necessarily  operate  or  touch,  must 
be  fenced"  in  or  protected.  The  law  rightly  makes  a  com- 
pulsory demand  for  an  enclosure  or  safety  fence  to  be 
provided  for  eliminating  the  possibility  of  injury  or  accident 
towards  those  who  are  incapable  of  personally  avoiding 
being  sometimes  in  positions  of  considerable  jeopardy. 

The  serious  obligations  imposed  upon  all  employers  under 
the  Workmen's  Compensation  Acts  are  sufficiently  onerous 
for  most  firms,  but  from  the  reckless  manner  in  which  some 
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works  are  controlled  it  would  appear  that  whatever  may 
be  the  attitude  of  the  principals,  managers,  and  foremen, 
they  are  by  no  means  sufficiently  alive  to  the  risks  that  are 
being  run  not  only  in  connection  with  fencing  exposed 
wheels  and  moving  belts,  but  from  the  dangerously  greasy 
state  of  the  floors  adjacent  to  machines  and  tools,  where 
injuries  could  well  arise  by  a  casual  slipping  on  the  part 
of  the  passing  workmen  or  of  anyone  engaged  near  to  such 
machines. 

A  good  and  experienced  draughtsman  can  do  much 
towards  reducing  the  risks  from  exposed  or  moving  parts 
of  machines  by  so  disposing  the  chief  members  as  to  make 
the  framework  or  entablature  to  in  part,  if  not  altogether, 
enclose  or  shield  the  members  more  likely  to  cause  injury 
or  suggest  danger.  To  this  end  the  general  arrangement 
of  the  machine  or  plant  should  be  outlined  or  roughly  set 
out  in  the  drawing  office  before  the  work  is  put  in  hand 
in  the  shops,  for  the  mere  examination  of  a  detailed  part 
or  section  of  the  work  can  give  no  idea  as  to  the  risks  that 
will  arise  when  all  the  parts  are  fully  assembled  and  erected 
in  the  ordinary  working  conditions. 

MOTOR  VEHICLES  AND  SIDE-SLIP  DEVICES. 

The  advent  of  the  motor  'bus  should  cause  the  attention  of 
mechanicians  and  others  to  be  directed  towards  making 
provision  for  obviating  the  very  dangerous  difficulties 
connected  with  the  side  slipping  of  the  wheels.  The 
ordinary  motor  car  has  trouble  enough  in  avoiding  the 
side  swerving  upon  greasy  or  wet  roads,  and  many  devices' 
in  the  form  of  chains,  shields,  projecting  pads,  studs,  and 
other  irregularly-formed  tyre  attachments  are  in  use  for 
checking  or  obviating  the  difficulties,  and  for  minimising 
the  tendency  to  swing  or  swerve  outwards  when  the  speed 
of  the  vehicle  is  altered,  or  when  the  direction  of  motion  or 
travelling  is  altered  or  checked. 

Many  of  the  attachments  that  are  in  use  are  possibly 
effective  when  clean  and  when  running  upon  roads  of  fairly 
solid  or  not  too  muddy  character,  but  when  some  of  these 
devices  have  been  in  use  upon  wheels  that  have  passed 
through  soft  mud  the  projections  have  apparently  served 
to  scoop  up  the  mud,  which  has  then  filled  up  the  open 
spaces  between  them  until  the  whole  outer  surface  of  the 
tyre  has  become  caked  with  a  scale,  within  which  the  heads 
or  outer  surfaces  of  the  projecting  members  can  be  seen 
to  lie  embedded  and  lying  apparently  flush  therein.  The 
tyre  is  thus  made  to  become  one  with  an  even  or  smoothly 
continuous  outer  surface,  and  side  slip  results  just  as 
readily  as  though  the  ordinary  plain  surface  tyre  were 
employed. 

The  danger  that  is  appreciated  as  a  serious  one  upon  a 
motor  car  is  likely  to  become  of  alarming  seriousness  in 
connection  with  a  heavy  motor  'bus,  for  the  weight  of  the 
'bus  is  so  very  much  in  excess  of  the  ordinary  car  that  the 
slipping  or  swerving  becomes  a  problem  of  importance 
alike  to  the  occupants  of  the  'bus  and  to  those  in  ordinary 
vehicles  travelling  upon  the  same  road. 

It  must  not  be  forgotten,  in  attempting  to  provide  for 
this  difficulty,  that  the  momentum  of  the  heavy  vehicle  has 
to  be  dealt  with  quite  apart  from  its  mere  weight.  The 
speed  at  which  the  motor  vehicle  travels  is  greater  and 
the  weight  also  much  in  excess  of  the  like  horse-drawn 


vehicle.  When,  too,  an  ordinary  horse-drawn  vehicle 
swerves  it  has  the  power  of  the  horses  in  front  as  a 
corrective ;  but  when  the  motor  vehicle  swerves  it  carries 
with  it  the  propelling  power,  and  thus  removes  an  element 
of  protection  that  always  exists  upon  the  heavy  vehicles 
now  on  public  roads.  That  there  is  greater  tendency  "to 
slip  with  rubber  than  with  metal-tyred  wheels  has  been 
abundantly  proved,  and  interested  persons  would  do  well 
to  turn  their  attention  towards  devising  resilient  bearing 
surfaces  with  simple  means  for  arresting  irregularity  of 
movement  such  as  side  slipping  sets  up. 


The  general  conclusions  at  which  the  Industrial  Alcohol 
Free  Spirit  Committee  have  arrived  at  are  :  (1)  That  where 
spirit  is  used  for  general  purposes,  such  as  heating  and 
lighting,  the  present  mineralised  methylated  spirit  is  satis- 
factory, except  as  regards  the  quantity  allowed  to  be  stored 
or  sold  at  one  time ;  (2)  that  where  spirit  is  used  for 
industrial  purposes  the  Finance  Act  of  1902  is  adequate, 
the  regulations  being  elastic,  much  more  so  than  in  Ger- 
many ;  (3)  that  as  on  the  price  of  spirit  the  very  existence 
of  some  industries  may  depend,  it  is  desirable  that  the  cost 
of  Excise  restrictions  amounting  to  3d.  per  gallon  be  repaid 
on  spirit  used  industrially,  that  the  proportion  of  naphtha 
required  for  denaturing  purposes  be  reduced  by  one  half, 
that  the  cost  of  revenue  supervision  be  borne  by  Govern- 
ment except  in  special  cases.  There  is  another  recommenda- 
tion with  regard  to  the  manufacture  of  fine  chemicals  which 
is  really  a  matter  for  official  regulation.  The  cost  to  the 
Crown  of  these  concessions  will  be  £42,000  per  annum. 
The  Committee  say  that  within  any  measurable  distance 
of  time  the  utmost  expansion  that  can  be  regarded  a? 
attainable  would  be  twice  the  present  quantity  consumed 
industrially.  Any  immediate  expansion  they  think  will 
be  moderate. 


Amalgamated  Society  op  Engineers. — The  fifty-fourth 
annual  report  of  the  above  society  has  just  been  issued 
dealing  with  the  year  1904.    The  general  secretary  states 
that  although  the  unemployed  list  assumes  large  dimen- 
sions  the  society   nevertheless   maintained   its  position 
financially  and  numerically,  wage  conditions  being  main- 
tained throughout.    Membership  at  the  commencement  of 
1904  consisted  of  95,403  members,  and  at  its  close  96,106, 
an  increase  of  703,  the  smallest  net  increase  of  recent  years. 
The  moneys  of  the  society  at  the  beginning  of  the  year 
amounted  to  £602.425,  and  at  the  end  to  £606,981.  There 
was  a  loss  on  the  general  fund,  but  this  was  more  than 
made  up  by  a  gain  on  the  superannuation  fund.    The  net 
expenditure  reached  £365,814,  an  increase  of  £59,310  over 
last  year,  thus  accounting  for  the  decrease  in  the  general 
fund  balance.      This  expenditure  is  mostly  due  to  the 
umemployed  benefit  account,  which  increased  by  £39,739, 
whilst  superannuation  and  sick  benefits  were  heavier.  Deal- 
ing with  the  Board  of  Trade  figures  relating  to  the  export 
of  engineering  products,  the  secretary  notes  the  general 
increase  of  these  exports,  viz.,  from  £20,058,206  in  1903  to 
£21,082,502  last  year.      The  export  of  locomotives  was 
lower,  whilst  agricultural  machinery  and  mining  plants 
both  show  an  increase,  although  South  Africa  contributed 
nothing  to  it.    With  regard  to  textile  machinery,  the  follow- 
ing remarks  are  very  significant :  "  Textile  machinery  shows 
an  increase  from  £4,729,894  to  £5,004,572,  the  British  East 
Indies  showing  the  biggest  increase,  from  which  it  may  be 
inferred  that  the  tendency  towards  the  manufacture  by 
India  of  jute  products  is  being  maintained,  and  I  might 
add,  from  personal  knowledge  and  experience,  that  the  loss 
would  be  a  great  one  if  India  ultimately  worked  up  every 
bale  of  jute  within  her  own  borders,  unless  something  can 
be  done  to  improve  conditions  of  jute  workers  here  at 
home."    In  the  matter  of  shipbuilding,  this  calls  for  no 
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particular  notice.  The  total  tonnage  launched  for  the 
whole  world  shows  a  decrease  from  2,536.731  tons  in  1903 
to  2,422,941  last  year.  Of  this-  total  1.332,337  tons  were 
launched  in  British  yards,  a  decrease  on  last  year,  the 
proportion,  however,  being  much  less  than  the  decrease  for 
foreign  yards.  The  indications  are  good  for  a  renewed 
activity  in  this  direction.  The  secretary  concludes  with  the 
satisfying  remarks  that  the  figures  quoted  above  show 
that  Great  Britain  is  holding  her  own  in  both  engineering 
and  shipbuilding. 


Lxstttutiox  of  Cmx  Exgixeers. — -At  the  annual  meet- 
ing of  the  Institution  of  Civil  Engineers,  held  on  April  19th. 
Sir  Guilford  Molesworth,  president,  in  the  chair,  the  result 
of  the  ballot  for  the  election  of  officers  was  declared  as 
follows  :  President.  Sir  Alexander  Binnie  :  vice-presidents. 
Dr.  Alexander  B.  W.  Kennedy.  Mr.  W.  R.  Galbraith,  Mr. 
William  Matthews.  C.M.G.,  and  Sir  Leader  Williams  ;  other 
members  of  council.  Colonel  W.  P.  Anderson  (Ottawa. 
Canada1),  Mr.  C.  Napier  Bell  (Wellington.  New  Zealand), 
Mr.  B.  Hall  Blvth.  Mr.  C.  A.  Brereton,  "Ur.  R.  Elliott-Cooper. 
Colonel  R.  E.  B.  Crompton,  C.B..  Mr.  W.  J.  Cudworth 
Dr.  G.  F.  Deacon,  Dr.  F.  Elgar,  Mr.  Maurice  Fitzmaurice. 
C.M.G..  Mr.  B.  A.  Hadfield.  Mr.  G.  H.  Hill.  Mr.  C.  W.  Hodson. 
r.S.T.,  Mr.  J.  C.  Tnglis.  Mr.  B.  Jebb.  Sir  William  Thomas 
Lewis.  Sir  Andrew  Noble,  the  Hon.  Charles  A  Parsons. 
C.B..  Mr.  A.  Ross.  Mr.  A.  Siemens,  Mr.  John  Strain.  Sir  John 
I.  Thornycroft.  Prof.  W.  C.  Unwin.  and  Mr.  A.  F.  Yarrow. 
The  council  made  have  the  following  awards  for  papers 
read  and  discussed  before  the  institution  during  the  past 
session  :  Telford  gold  medals  to  Lord  Brassey  and  Mr. 
C.  S.  R.  Palmer,  a  George  Stephenson  gold  medal  to  Mr. 
Lvonel  E.  Claris,  a  Watt  gold  medal  to  Mr.  J.  F.  C.  Snell 
Telford  premiiuns  to  Mr.  L.  F.  Yernon-Harcourt,  Mr.  R.  W. 
Allen  .and  Mr.  William  Marriott,  a  Crompton  prize  to  Mr. 
A.  Wood-Hill,  and  the  Manby  premium  to  Mr.  E.  D.  Pain. 
The  presentation  of  these  awards,  together  with  those  for 
naners  which  have  not  been  subject  to  discussion  and  will 
be  announced  later,  will  take  place  at  the  inaugural  meet- 
ing of  next  session. 


PETROL    AS    AM  ILLUMINANT. 

There  is  now  being  introduced  bv  the  British-American 
Safety  Airtight  Company,  of  Market  Street.  Sheffield,  a 
system  of  illumination  in  which  air  is  mixed  with  5  per 
cent  of  the  vapour  of  gasoline  or  petrol  and  burnt  with  the 
ordinary  incandescent  mantle. 

Any  convenient  size  of  reservoir  can  be  used,  but  the 
dimensions  of  that  adopted  by  the  companv  is  about 
2  ft.  6  in.  long  bv  5  in.  diameter.  It  is  made  of  heavy 
copper,  the  ends  being  of  cast  brass  and  brazed  on.  so  that 
the  tank  is  sufficientlv  strong  to  withstand  a  pressure  of 
5001b.  per  souare  inch. 

The  normal  pressure  in  the  tank  is  about  151b..  and  this 
is  maintained  bv  a  couple  of  petrol  burners,  which  vapourise 
the  contents  as  required,  these  burners  being  regulated 
by  means  of  a  governor  controlled  by  the  pressure.  A 
safetv  valve  consisting  of  a  metal  disc  is  used  as  a  safe- 
guard, and  this  is  arranged  to  blow  at  about  80  lb.  pressure, 
the  contents  being  conducted  bv  a  nipe  to  the  open  air. 

A  machir.e  of  the  size  stated  will  supplv  up  to  8  lights 
of  the  ordinarv  candle  power,  one  gallon  of  petrol  being 
capable  of  producing  one  light  of  500  candle  power  for  a 
period  of  20  to  30  hours.  It  is  stated  that  the  service 
Pipes  must  be  larger  than  for  coal  gas.  owing  to  the  dilute 
character  of  the  mixture. 


Messes.  Yickers.  Sons  and  Maxim  Limited,  Sheffield,  send 
a  copy  of  Section  2  of  their  new  catalogue,  containing  prices 
pnd  particulars  of  continuous  current  variable  speed  motors. 


AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H  Innes,  M.A. 

(Continued  from  page  565.) 

37.  Ingersoll  Sergeant  Compressors. — Fig.  101  is  a 
longitudinal  section  through  the  cylinder  of  a  type  of 
compressor  constructed  by  the  above  company.  The  valves 
are  of  forged  steel  with  a  vertical  lift,  the  delivery  valves 
having  springs  within  them,  those  on  the  suction  valves 
being  placed  round  the  valve  spindles  and  pressing  upon 
collars  pinned  to  their  lower  ends.  The  suction  valves 
being  at  the  bottom  of  the  cylinder,  there  is  no  fear  of  their 
being  drawn  into  it  and  so  wrecking  the  compressor,  so  that 
sieve-like  guards,  which  take  up  a  considerable  amount  of 
heat  and  warm  the  incoming  air,   are  unnecessary.  The 
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piston,  as  it  nears  the  end  of  the  stroke,  foi'ces  oil  upon  the 
suction  valves.  The  covers  and  sides  are  water-jacketed, 
but  the  valves  are  accessible  by  removing  the  caps  above 
and  below  them.  The  compression  piston  is  driveu  direct 
from  the  steam  piston,  fig.  102,  a  crosshead  on  the  piston 
rod  working  in  guides  on  either  side,  having  at  its  ends  two 
connecting  rods  which  drive  overhung  cranks  keyed  on  a 


Fio.  102. 

shaft  with  two  flywheels  on  either  side  of  the  steam  cylinder, 
so  that  the  arrangement  is  very  compact.  This  type  is  made 
in  twelve  sizes  for  pressures  from  151b.  to  801b.,  the 
smallest  size  having  steam  and  air  cylinders  6  in.  diameter 
with  6  in.  stroke,  and  the  largest  with  12  in.  diameter  and 
12  in.  stroke  for  801b.  pressure,  but  with  an  air  cylinder 
diameter  of  16^  in.  for  301b.  pressure. 
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Another  very  successful  form  of  compressor  is  shown  in 
sectional  elevation  in  fig.  103,  in  which  the  suction  valves  are 
carried  by  the  piston,  which  is  hollow  ;  the  piston  rod  at  the 
end  furthest  from  the  steam  cylinder  being  hollow  and 
forming  part  of  the  suction  pipe,  to  which  it  is  connected  by 
a  stuffing  box.  The  admission  of  air  being  through  a  single 
tube,  a  constant  flow  of  air  is  created  in  one  direction,  thus 
completely  filling  the  cylinder  at  each  stroke  with  air  at 
atmospheric  pressure,  owing  to  its  momentum.  The  air 
inlet  valves  are  large  rings  G,  of  very  soft  homogeneous  open- 
hearth  steel,  made  from  a  solid  billet,  which  is  punched  and 
worked  into  the  required  form  and  size  without  any  welding. 
So  well  do  they  wear,  that  the  company  guarantee  them  for 
five  years,  and  state  that  they  have  not  had  a  single  case  of 
breakage  of  one  of  these  valves,  one  of  which  is  also  shown 
in  fig.  104.  The  holes  in  its  sides  are  for  pins,  which  are 
fixed  in  the  piston,  and  prevent  rotation  without  hindering 
the  opening  and  closing  of  the  valve.  The  inertia  of  the 
valve  at  the  end  of  the  stroke  assists  its  rapid  opening  and 

Fio.  104. 
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closing  at  the  right  moment.  The  covers  and  side  of  the 
cylinder  are  water-jacketed,  and  the  delivery  valves  placed 
in  the  covers.  The  piston  is  driven  from  the  tail  rod  of  the 
steam  piston,  the  flywheel  shaft  being  on  the  further  side  of 
the  steam  cylinder. 

Amongst  several  other  types,  this  firm  constructs  com- 
pound compressors,  compressing  to  100  lb.  The  diameters 
of  the  smallest  in  the  order — steam  high-pressure  cylinder, 
steam  low-pressure  cylinder,  air  low-pressure  cylinder,  air 
high-pressure  cylinder — are  10ijj>  in.,  18  in.,  16^  in.,  and 
10|  in.,  with  a  stroke  of  30  in.  This  runs  at  90  revolutions, 
has  a  capacity  of  6 '84  cubic  feet  of  free  air  per  revolution, 
and  requires  97  I.H.P.  to  drive  it.  The  largest  size  has 
diameters  24  in.,  44  in.,  36|in.,  and  22|-in.  ;  stroke  48  in., 
70  revolutions,  55  cubic  feet,  and  664  I.H.P.  The  total 
efficiency  of  this  latter,  assuming  a  100  per  cent  volumetric 
efficiency,  is,  from  equation  (7), 

.   _    ideal  horse  power 


indicated  horse  power 
=  144  x  14-7  x  55  x  70  x  2-3  log.  7 -8 2 

35000  x  664 
=  76*4  per  cent. 

With  a  volumetric  efficiency  of  95  per  cent  this  would 
become  72 '5,  in  any  case  a  good  result. 


The  Vulcan  Foundry,  of  Newton-le- Willows,  has  been 
awarded  the  contract  for  thirty  heavy  locomotives  for  the 
Indian  State  railways.  These  engines  will  have  six  wheels 
coupled,  and  cylinders  18 j -in.  in  diameter  with  a  26  in.  stroke, 
and  will  be  provided  with  large  tenders  with  a  capacity  for 
.3.000  gallons  of  water. 


THE  EFFECT  OF  ACCELERATION  ON  SHIP 
RESISTANCE.* 

By  C.  E.  Stromeyer. 

The  subject  of  this  paper  grew  out  of  an  attempt  to  obtain 
resistance  curves  of  ships  by  means  of  a  single  experiment, 
instead  of,  as  now,  by  means  of  a  number  of  trials  at  different 
speeds. 

The  idea  was  to  attacih  to  a  ship's  model  an  instrument 
which  would  record  both  the  vessel's  velocity  and  also  its 
change  of  velocity — i.e.,  its  acceleration  or  "  deceleration." 
The  model,  whose  weight  would,  of  course,  have  to  be  accurately 
known,  would  be  launched  stem  first  at  a  high  velocity.  The 
resistance  of  the  water  would  effect  a  deceleration  of  velocity. 
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and  with  suitable  instruments  a  resistance  velocity  curve,  as 
in  fig.  1,  would  be  produced.  The  deceleration  could  then  be 
measured  at  any  point  a,  it  being  proportional  to  the  cotangent, 
of  the  curve,  and  this  could  be  marked  off  as  a  horizontal 
length,  dv  in  fig.  2.  The  process  would  be  repeated  for  any 
other  velocity,  and  the  curve  in  fig.  2  would  be  drawn  through 
the  points  so  formed.  If  the  decelerations  which  this  curve 
represents  be  divided  by  32'4  ft.  per  second,  which  is  the 
acceleration  due  to  gravity,  and  multiplied  by  the  weight  of 


the  model  used,  then  the  horizontal  ordinates  of  the  curve 
in  fig.  2  will  represent  the  resistance  encountered  by  the  model 
as  its  velocity  is  gradually  reduced.  In  other  words,  the 
curve  in  fig.  2  is  the  ordinary  ship-resistance  curve. 


«  Read  "at  the  Spring  Meeting  of  the  Forty-sixth  Session  of  the  Institution  of 
Naval  Architects,  April  12th,  1905. 
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If  an  instrument  could  be  designed  which  would  indicate 
velocity  as  well  as  change  of  velocity,  then  the  resistance 
curve,  shown  in  fig.  2,  could  be  drawn  automatically.  If,  for 
instance,  a  log  line  were  attached  to  some  centrifugal  device, 
there  would  be  no  difficulty  in  recording  the  velocities  on  a 
time  scale,  as  in  fig.  1,  but  the  acceleration  or  deceleration 
values  would  not  be  obtained  so  easily,  for  although  the 
inclination  of  a  pendulum  suspended  in  the  ship  would  indicate 
the  acceleration,  it  would  also  indicate  the  ship's  trim,  which 
might  be  changing  during  the  trial.  This  difficulty  might, 
however,  be  overcome. 

Before  attempting  to  apply  this  method,  it  occurred  to  me 
that  the  late  Colonel  Beaufoy's  experiments  on  the  resistance 
of  models  might  be  analysed,  for  in  ihis  trials  the  process 
sketched  above  is  merely  reversed.  His  models  were  not 
launched  with  a  maximum  velocity  which  would  then  be 
decelerated  by  the  resistance,  but  they  were  pulled  by  means 
of  a  rope  and  an  attached  weight,  and  their  velocities  were 
thus  accelerated  by  the  excess  of  the  pull  over  the  resistance. 
The  data  which  he  supplies  in  his  tables  can  be  used  in 
exactly  the  same  way  as  has  been  done  in  the  case  of  the 
curve  in  fig.  1,  the  only  difference  being  that  as  the  accelera- 
tion is  positive,  its  equivalent  force  has  to  be  subtracted  from 
the  constant  pull  in  the  rope. 


maximum  displacement  during  the  trial  must  have  been  under 
1,0001b.  This  displacement  of  1,0001b.  will  be  adopted  in 
the  calculation  in  this  paper. 

Colonel  Beaufoy  had  very  carefully  determined  the  friction 
of  the  ropes  and  pulleys,  but  he  had  taken  no  account  of  the 
increasing  length  of  rope  between  the  pulleys,  nor  does  he 
state  which  of  the  four  ropes  mentioned  by  him  was  actually 
used.  However,  seeing  that  the  maximum  pull  recorded 
during  the  two  days  that  this  trial  lasted  was  1201b.,  it  is 
but  reasonable  to  suppose  that  the  thickest  rope  of  1|  in. 
circumference  was  used.  This  would  mean  that  at  the  com- 
mencement of  each  trial,  which  is  the  point  chiefly  dealt  with 
here,  the  pull  would  be  nearly  §  lb.  less  than  at  the  end  of 
each  trial,  and,  judging  by  certain  remarks  in  the  work,  it  is 
highly  probable  that  there  was  no  tail  rope  which  could 
neutralise  this  effect.  At  any  rate,  as  there,  is  some  doubt  on 
this  point,  the  correction  indicated  above  has1  not  been  intro- 
duced in  the  calculations. 

Another  inconvenient  feature  of  these  trials  is  the  omission 
of  all  reference  to  the  weight  of  the  large  wheel  and  the 
pulleys  over  which  the  driving  rope  passed,  except  that 
Colonel  Beaufoy  says  that  their  diameters  are  respectively 
3^  ft.  and  13  in.  For  this  inquiry  it  is,  however,  very  essential 
that  the  inertia  of  these  wheels  should  be  known,  or  at  least 


Fig.  4. 


In  attempting  to  construct  the  resistance  curve  of  one  of 
Beaufoy's  models,  several  difficulties  were  encountered,  and 
when  these  were  surmounted  the  final  resits,  as  will  be  seen 
later  on,  indicated  that  ship  resistance  is  a  function  not 
only  of  velocity,  which  is  at  present  the  accepted  view,  but 
also  of  acceleration.  If  confirmed,  this  deduction  would  be  an 
important  discovery  which  might  throw  some  light  not  only 
on  the  nature  of  surface  friction  of  ships,  but  on  the  nature 
of  resistances  encountered  by  projectiles ;  it  would  also 
definitely  settle  that  resistance  curves  for  steady  speeds 
cannot  be  obtained  by  the  method  proposed  above. 

Before  dealing  with  the  experiment  which  has  been  selected 
for  illustrating  this  paper,  it  is  desirable  to  mention  some  of 
the  difficulties  encountered,  and  the  absence  of  important 
information  from  Colonel  Beaufoy's  report  which  in  any  future 
experiments  ought  to  be  supplied.  No  mention  seems  to  be 
made  anywhere  of  the  weights  of  the  models  or  of  the  draught 
to  which  they  were  immersed.  Thus  all  that  can  be  ascer- 
tained about  the  model,  which  will  shortly  be  dealt  with  here, 
is  that  it  was  square  in  section  and  shaped  like  a  punt,  with 
wedge-shaped  ends,  and  that  its  volume  was  19'83  cubic  feet, 
and  that  it  had  an  underwater  rod  with  a  round  object  attached. 
The  volume  corresponds  to  a  total  displacement  when  sub- 
merged of  1,260  lb.,  but  the  model's  freeboard  must  have 
been  at  least  two  inches,  if  not  three  or  four,  so  that  its 


that  a  reasonable  assumption  should  be  made  on  which,  to  base 
the  calculations.  A  rough  estimate,  based  on  the  sketches, 
makes  the  total  weight,  reduced  to  the  respective  rims,  appear 
less  than  100  lb.,  but  in  order  to  be  on  the  safe  side,  200  1b. 
has  been  assumed,  making  the  effective  weight  of  model  and 
wheels  combined  equal  to  1,2001b.  This  is  doubtless  much  in 
excess  of  the  actual  weights.  The  epuivalent  of  the  driving 
weights  in  each  trial  has  also  to  be  added  to  these  masses. 

Another  inconvenience,  and  one  for  which  no  reasonable 
allowance  can  be  made,  is  the  chronagraph  arrangement. 
Colonel  Beaufoy  may  well  be  pardoned  for  having  adopted 
very  primitive  devices,  for,  as  we  are  told,  his  are  the  first 
experiments  in  which  time  (in  seconds)  was  automatically 
recorded.  This  was  done  by  means  of  a  pencil  attached  to  a 
clock  which  made  marks  on  a  wooden  batten,  the  batten 
being  drawn  along  a  trough  by  means  of  a  silk  thread,  which 
was  wound  round  the  shaft  of  the  above-mentioned  3J-  ft. 
wheel.  Colonel  Beaufoy  states  that  grains  of  sand  sometimes 
spoilt  the  working  of  this  apparatus,  and  the  elasticity  of  the 
silk  and  the  inertia  of  the  batten  would  also  introduce  errors. 

Unfortunately  for  the  purpose  of  this  paper,  the  start  of 
each  experiment  is  also  not  recorded;  thus,  for  instance,  in 
four  repetitions  of  the  same  trial,  the  chronograph  records  the 
model  as  having  travelled  respectively  4-27,  453,  1'35,  and 
214  ft,  during  the  first  two  seconds.    Now,  according  to  my 
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estimate,  based  on  a  total  weight  of  model,  etc.,  and  weights, 
equal  to  1,248  lb.,  the  starting  acceleration  in  these  tour  trials 
was  probably  under  l'2ft.  per  second,  say  l  ift.,  which  would 
imply  a  movement  of  less  than  2  4,  or  say  2'2  ft.,  during  the 
first  two  seconds;  from  which  it  may  be  inferred  that  the 
starts  were  made  respectively  0'8,  0  9  seconds  earlier,  and 
0'4,  0  05  seconds  later  than  assumed.  For  this  reason  my 
calculations  of  the  first  accelerations  in  each  trial  are  neces- 
sarily unreliable,  but  corrections  seemed  undesirable. 

Let  us  now  deal  with  the  experiment  recorded  in  Colonel 
Beaufoy's  work  in  pages  445-451,  and  Plate  XIII.  The  veloci- 
ties have  been  found  by  taking  the  distances  travelled  by  the 
floating  model,  or  rather  by  the  batten,  subtracting  these  from 
each  other  and  dividing  by  the  interval  of  time. 

The  diagrams  in  figs.  3  and  4  are  derived  from  these  results. 
In  fig.  3  the  horizontal  ordinates  represent  time,  the  vertical 
ordinates  represent  velocities,  and  the  cotangents  of  the  velocity 
curves  represent  accelerations. 

In  fig.  4  (the  horizontal  ordinates  represent  pulls,  and  the 
vertical  ordinates  represent  velocities.  The  long,  6mooth  outer 
curve  is  the  resistance  curve  of  the  model  for  steady  velocities, 
as  determined  by  Colonel  Beaufoy  in  six  sets  of  experiments. 
The  pull  exerted  in  each  experiment  is  represented  by  a 
vertical  line,  and  from  this  line  and  at  the  proper  velocities  the 
pulls,  which  have  been  estimated  from  the  accelerations,  are 
marked  off.  The  distances  of  these  points  from  the  zero 
ordinate,  being  in  each  case  the  difference  of  the  pull  due  to 
the  driving  weight  and  of  the  force  which  produced  the 
accelerations,  is  the  resistance  offered  to  the  model.  These 
points  being  joined  together  form  curves  which  represent  the 
resistances  at  the  various  speeds,  and  at  the  various 
%ceelerations. 

A  comparison  shows  that  all  these  curves  fall  to  the  left  of 
the  one  found  by  Beaufoy  for  steady  velocities.  It  is  only 
by  assuming  that  the  model,  etc.,  weighed  much  more  than 
1,2001b.  that  these  curves  could  be  made  to  fall  on  Beaufoy's 
curve  or  to  its  right,  whereas  the  probability  is  that  these 
weights  total  up  to  something  less  than  1,0001b.,  and  that  the 
curves  should  be  still  further  to  the  left.  This  would  suggest 
that  the  resistance  offered  by  the  water  to  the  model  is 
greater  when  there  is  acceleration  than  when  there  is  none. 
Possibly  the  resistance  also  increases  when  there  is  retarda- 
tion. Should  this  be  the  case,  then  it  is  evident  that  paddle 
steamers  with  diagonal  engines,  in  which  there  is  a  recurring 
acceleration  and  retardation,  are  experiencing  more  resistance 
than  they  should  do,  and  also  that  a  racing  skiff  would  move 
more  swiftly  if  the  oarsman  adopted  a  stroke  and  a  movement 
of  the  body  which  would  result  in  his  vessel  proceeding  at  a 
nearly  uniform  speed. 

From  the  above  it  seems  highly  improbable  that  ship 
resistance  curves  can  be  obtained  by  the  simple  means  at  first 
proposed,  and  although,  therefore,  the  object  with  which  this 
inquiry  was  undertaken  has  not  been  attained,  I  hope  that 
the  conclusion  to  which  it  points  is  one  which  may  have  an 
important  bearing  both  on  resistance  experiments,  and 
possibly  also  on  ballistics,  and  therefore  that  it  may  prove 
of  value. 


INSTITUTE  OF  MARINE  ENGINEERS. 

Annual  Meeting. 

Ths  sixteenth  annual  meeting  of  the  Institute  of  Marine 
Engineers  was  held  on  Aprii  14th,  Mr.  W.  C.  Roberts  presiding. 

Mr.  James  Adamson,  the  honorary  secretary,  read  the 
annual  reports  of  the  institute  and  of  the  Bristol  Channel 
Centre.  The  report  of  the  institute  itself  stated  that  during 
the  financial  year  ending  January  31st,  1905,  the  membership 
had  been  increased  by  the  addition  of  75  new  members,  inclu- 
sive of  all  grades.  The  roll  book,  after  being  revised,  con- 
tained an  active  membership  of  928.  Six  papers  had  been 
read  and  discussed  during  the  year.  Three  lectures  had  also 
been  delivered,  illustrated  by  means  of  lantern  slides.  Three 
visits  to  works  were  paid  during  the  summer  recess — the  India- 
rubber  and  Telegraph  Works,  Silvertown;  the  East  Ham 
Electric  Power  Station;  and  the  Charing  Cross  and  Strand 
Electric  Power  Station.  Fuel  testing  had  been  carried,  on,  a 
large  number  of  samples  of  coal,  fuel  of  various  kinds,  and 
coke  having  been  submitted  by  members  and  tested  in  their 
presence.  The  devotion  of  Mr.  W.  M'Laren  to  this  depart- 
ment of  work  deserved  their  special  thanks.  The  time  and 
labour  bestowed  upon  the  workshop  and  tools,  in  the  basement 
of  the  premises,  by  Mr.  G.  Shearer,  also  called  for  the  best 
appreciation  of  the  members,  and  especially  of  the  juniors. 
The  subject  of  finance  had  been  given  careful  attention  to  by 
the  council  with  a  view  to  reducing  expenses,  and  it  was 
satisfactory  to  find  that  the  balance  was  preserved  on  the 
credit  side.  The  subject  of  "  centres "  had  been  given  a  good 
deal  of  thought  and  consideration  by  the  council,  and  as  a 
result  of  much  deliberation  a  set  of  rules  and  reg-ulations  for 
the  conduct  of  centres  had  been  drawn  up,  and  was  submitted 


for  modification  or  approval.  Inquiries  having  been  made  by 
members  on  several  occasions  from  various  ports,  it  was  deemed 
desirable  to  have  established  regulations  for  the  information 
and  guidance  of  all  concerned.  The  institute  was  entering 
upon  another  year's  work  with  good  prospects,  both  in  respect 
to  finance  and  membership,  while  the  opening  papers  and 
lectures  were  of  great  interest.  Several  visits  to  works  had 
also  been  arranged  for  the  summer  recess.  It  is  earnestly 
hoped  that  every  member  would  make  it  his  endeavour  to 
support  the  efforts  made  by  the  council  to  carry  on  the  work 
and  advance  the  highest  interest  of  the  institute. 

The  annual  report  of  the  Bristol  Channel  Centre  stated  that 
during  the  session  1904-5  a  certain  amount  of  work  had  been 
done,  some  interesting  papers  having  been  read  and  discussed. 
A  number  of  new  members  had  been  elected  connected  with 
the  centre,  but  there  had  also  been  a  number  of  names  struck 
off  the  rolls,  owing  to  lapse  of  annual  subscriptions.  Three 
papers  had  been  read  and  discussed. 

Mr.  A.  H.  Mather  (hon.  financial  secretary),  in  the  absence 
of  the  treasurer,  Mr.  Jas.  Blake,  presented  the  financial 
statement,  which  set  forth  the  present  satisfactory  position  of 
the  institute  with  a  credit  balance  of  ,£225  18s.  lOd.  That 
balance,  he  remarked,  was  due  to  the  efforts  of  Mr.  Blake, 
who  had  given  every  attention  to  details.  Perhaps  the  balance 
was  greater  than  it  should  be,  as  he  considered  as  much  as 
possible  should  be  spent  on  the  member,  although,  bearing 
in  mind  the  deficit  of  the  previous  two  years,  it  was  well  not 
to  run  any  risk  of  a  third  deficit. 

Mr.  John  M'Laren,  in  proposing  an  addition  to  the  by-laws, 
in  regard  to  the  formation  of  local  "  centres "  at  various 
ports,  said  the  consideration  and  establishment  of  centres 
dated  from  a  very  early  period  in  the  history  of  the  institute. 
It  was  felt  that  as  far  as  possible  all  members  should  enjoy 
the  same  privileges  and  opportunities  of  carrying  out  the 
real  work  of  the  institute  as  set  forth  in  the  articles  of  associa- 
tion— "  To  promote  the  science  and  practice  of  marine  engineer- 
ing in  all  its  branches."  The  history  of  the  Bristol  Channel 
Centre  had  been  one  of  progress  in  respect  to  the  increase  of 
membership  and  meetings.  The  papers  read  before  the  institute 
by  members  of  that  centre  had  been  valuable  contributions, 
as  evidenced  by  the  fact  that  the  Denny  Gold  Medal  had  been 
twice  awarded  to  members  at  Cardiff. 

Mr.  D.  Hulme  seconded  the  proposition,  which  was  carried. 

Mr.  J.  R.  Ruthven  formally  moved  the  adoption  of  the 
reports,  and  the  motion,  having  been  seconded  by  Mr.  E.  W. 
Boss,  was  adopted. 

Mr.  Hawthorn  moved  that  a  vote  of  thanks  be  accorded  the 
retiring  office-bearers  and  council.  They  all  knew,  he  said, 
that  to  carry  on  an  institute  such  as  theirs  entailed  a 
certain  amount  of  work.  Many  of  them  were  busy  men,  but 
many  of  their  office-bearers  and  members  of  council  had  come 
down  night  after  night  to  do  the  work  of  the  institute.  It 
had  always  been  a  labour  of  love;  they  loved  their  profession, 
and  flattered  themselves  that  they  had  been  trying  to  improve 
its  status.  He  knew  that  their  office-bearers  and  council  were 
all  good  hard  workers,  and  were  entitled  to  every  bit  of  grati- 
tude that  the  institute  gave  them. 

Mr.  D.  S.  Lee  seconded  the  motion,  which  was  at  once 
carried. 

Mr.  James  Adamson  (the  honorary  secretary  to  the  institute), 
in  replying,  said  he  wished  to  thank  them  on  behalf  of  the 
office-bearers  and  council  for  the  vote  of  thanks.  After  refer- 
ring to  the  early  days  of  the  institute,  he  said  that  they  should 
all  do  their  utmost  to  secure  the  juniors  as  members.  The 
life  of  the  institute  rested  with  the  juniors  who  were  here 
to-day,  and  if  they  failed  to  get  the  junior  members  to  carry 
on  the  work  it  would  cease  to  exist  when  they,  the  seniors, 
passed  from  the  field.  As  Mr.  Lawrie  had  once  remarked,  it 
was  a  difficult  matter  to  get  a  young  junior  engineer  to  come 
and  take  an  interest  in  technical  studies  and  his  progressive 
education,  so  that  it  behoved  fchem  as  seniors  to  do  all  they 
could  to  encourage  the  juniors  not  only  to  attend  the  institute 
meetings,  but  also  to  take  a  greater  pride  in  their  profession, 
and  not  look  upon  it  simply  as  a  mere  money-making  business. 
He  also  held  the  opinion  that  they  should  encourage  the  club 
element  of  their  institute  as  much  as  they  could.  The  success 
of  the  institute  depended  on  the  co-operation  of  all  the 
members. 

Mr.  G.  W.  Newall  said  that  the  institute  had  one  of  the 
best  libraries  of  technical  works,  pertaining  to  marine 
engineers  and  electricity,  and  yet  it  was  seldom  used.  When 
they  considered  that  the  marine  engineer  of  to-day  had  charge 
of  cranes,  capstans,  refrigerators,  ventilating  machinery,  forced 
and  induced  draught,  feed-water  heaters,  dynamos,  and  steer- 
ing engineSj  as  well  as  the  main  engines  for  propelling  the 
ship,  either  compound,  triple,  quadruple,  or  turbine — when 
they  remembered  all  these  things  it  behoved  them  to  keep  in 
touch  with  up-to-date  practice,  for  which  their  library  would 
be  found  useful. 

Mr.  John  Clark,  in  the  course  of  some  general  remarks,  said 
that  a  great  deal  of  leeway  in  the  shape  of  arrears  had  been 
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made  good.  That  reflected  great  credit  on  the  finance  depart- 
ment by  taking  advantage  of  the  means  at  their  disposal. 
He  was  of  opinion  that  the  "  Transactions "  were  the  sheet 
anchor  of  the  institute.  Without  them,  he  was  sure  they 
would  all  agree,  the  membership  would  dwindle  away.  The 
funds  of  the  institute  should  be  conserved  to  meet  the  case 
when  those  now  acting  would  find  the  task  too  much  for  them. 
He  would  ask  what  provision  was  being  made  for  the  day 
when  he,  whom  he  might  call  the  "Father  of  the  Institute/' 
laid  down  the  reins  in  favour  of  someone  else.  He  could  con- 
fidently say  that  they  would  be  quite  unable  to  obtain  the 
services  of  a  gentleman  who  would  make  the  Institute  of 
Marine  Engineers  his  hobby,  who  would  sacrifice  himself  as 
Mr.  Adamson  had  done  to  further  the  interests  of  the 
institute. 

On  the  motion  of  Mr.  S.  C.  Sage,  seconded  by  Mr.  B.  H. 
Budding,  a  vote  of  thanks  was  accorded  the  honorary  solicitor, 
Mr.  Neely. 

The  scrutineers  then  announced  the  result  of  the  ballot,  as 
follows:  President,  Sir  Marcus  Samuel;  honorary  secretary, 
Mr.  James  Adamson;  treasurer,  Mr.  James  Blake;  honorary 
finance  secretary,  Mr,  A.  H.  Mather;  honorary  minute  secre- 
tary, Mr.  C.  G.  Newby;  members  of  council,  Mr.  D.  Hulme, 
Mr"  W.  C.  Roberts,  Mr.  J.  E.  Elmslie,  Mr.  W.  I.  Taylor,  Mr. 
John  Clark,  Mr.  W.  Lawrie,  Mr.  S.  C.  Sage,  and  Mr.  F. 
Cooper. 

Mr.  C.  Perkins  and  Mr.  J.  Clark  were  then  appointed  audi- 
tors for  the  ensuing  year. 

A  vote  of  thanks  to  the  chairman  terminated  the  pro- 
ceedings. 


this  machine,  as  it  is  entirely  dependent  on  the  size  of 
taps  used  and  the  materials  worked  on.  It  can  be  driven 
from  any  adjoining  shaft  with  one  belt  straight  and  the 
other  crossed,  the  principle  being  that  on  pushing  work 
on  to  the  tap  the  spindle  will  be  carried  to  the  left,  causing 
the  teeth  of  the  barrel  to  interlock  with  the  teeth  of  the 


TAPPING  MACHINE. 


The  tapping  machine  here  described  is  of  simple  design, 
and  can  be  made  at  a  very  small  cost.  A,  figs.  1  and  2, 
represents  a  cast-iron  body  having  two  bushed  holes  through 
which  the  spindle  B  runs.  Two  small  screws  are  tapped 
through  the  body  to  prevent  any  tendency  of  the  latter  to 
revolve. 


Fig.  3. 

wheel  C,  which,  rotating  in  the  same  direction  as  a  lathe 
mandrel,  causes  the  tap  to  enter  the  work.  On  with- 
drawing the  latter  the  barrel  teeth  release  from  the  wheel 
C  and  engage  with  D  revolving  in  the  opposite  direction, 
and  therefore  running  the  tap  out. 

The  return  pulley  should  travel  at  a  far  greater  speed 
than  the  other  to  save  wasting  time. 

The  dimensions  given  are  for  a  convenient  and  useful 
size  of  machine. 


Fig.  1. 

One  end  of  the  spindle  B  is  turned  taper  or  screwed  to 
take  a  small  self-centering  chuck  in  which  the  taps  are  held, 
this  spindle  also  carrying  the  two  belt-driven  pulleys  C 
and  D,  which  can  be  grooved  if  necessary  to  accommodate 
gut  bands. 

A  view  of  these  pulleys  on  the  flat  is  shown  at  fig.  3. 
The  teeth  shown  engage  alternately  with  similar  teeth 
cut  upon  the  barrel  E  (fig.  1),  which  is  secured  by  a  set> 
screw  on  the  spindle.  The  teeth  are  cut  with  a  slight  taper 
to  enable  them  to  release  more  readily  when  required. 

A  small  wheel  is  mounted  on  a  boss  cast  on  the  body  to 
keep  the  pulleys  apart,  otherwise  they  would  both  lock 
into  the  barrel  together,  and  either  throw  off  the  bands 
or  strip  the  teeth.  No  allowance  is  made  for  wear  in 
the  bushes,  as  it  is  a  very  simple  matter  to  replace  them 
when  completely  worn  out,    No  speed  can  be  given  for 


Fio.  2. 


NOTICES    OF    MEETINGS,  Ac. 


Birmingham  Association  of  Mechanical  Engineers—  May  6th, 
half-yearly  meeting  and  social. 

Society  of  Engineers.— May  1,  paper  on  "The  Parade  Extension 
Works  at  Bridlington,"  by  Mr.  E.  R.  Mathews,  F.G.S.,  F.R.G.S. 

The  Junior  Institution  of  Engineers. — May  5,  paper  at  7  p.m.  on 
"  The  Influence  of  Depth  of  Water  on  the  Speed  of  Vessels,"  by  Mr.  L. 
C.  Lambert,  and  at  8  p.m.  paper  on  "Condensing  Plant,"  by  Mr.  James 
H.  Booth. 


Though  they  still  adhere  to  the  opinion  that  the  turbine 
will  be  the  marine  engine  of  the  future,  the  directors  are  not 
quite  convinced  of  the  suitability  of  turbine  boats  for  then- 
trade,  said  the  chairman  at  the  meeting  of  the  General  Steam 
Navigation  Company  last  week. 
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THE  NEW  MOTOR  BOAT:  AN  INNOVATION 
IN  DESIGN. 

By  H.  W.  B. 

The  Yarrow-Napier  motor  boat  has  reached  a  speed  of 
practically  30  miles  an  hour.  Tins  is  the  record  for  a  boat 
of  her  size.  More  interest,  however,  is  attached  to  the 
performance  than  that  of  a  mere  record  of  power  over 
resistance — which  we  have  always  with  us.  The  exact 
timings  on  the  measured  mile  were  :  Against  the  tide, 
2  min.  25  sec.  ;  and  with  the  tide,  2  min.  12 "6  sec.  ;  which 
gives  a  corrected  speed  of  25-988  knots  an  hour.  (Not 
25  92,  as  would  appear  from  taking  the  mean  of  the  two 
timings.)  This  is  practically  30  miles  an  hour,  and  when  it 
is  considered  that  the  boat  is  only  40  ft.  long,  the  wonder  is 
not  that  she  is  the  fastest  craft  of  her  size,  but  that  so  small 
a  vessel  can  sustain  such  a  speed  at  all. 

The  special  interest  which  the  performance  has  lies  in  the 
fact  that  the  boat's  lines,  or  rather  lack  of  lines,  are  according 
to  a  scheme  proposed  rather  more  than  30  years  ago  by  an 
amateur  in  such  matters,  the  Reverend  C.  Ramus,  whose 
ideas,  like  those  of  so  many  thinkers  from  Galileo  to  Giffard, 
met  at  the  time  with  very  little  but  derision. 

As  a  matter  of  fact,  however,  Mr.  Ramus's  scheme  was  not 
so  practicable  then  as  now.  His  idea  was  that  by  abandoning 
the  conventional  fine  lines  and  deliberately  substituting  a 
form  that  would  offer  great  resistance  to  propulsion  the 
vessel  would,  when  a  certain  speed  was  reached,  be  forced 
clear  out  of  the  water  for  a  certain  part  of  her  length 
forward,  and  the  immersed  after  portion  would  float  at  a 
reduced  draught,  so  that  the  proposed  vessel's  progress  would 
be  less  comparable  to  that  of  an  ordinary  boat  than  to  a 
slate  "skimming"  on  a  smooth  pond.  Experiments  appear 
to  have  been  made  with  towed  models,  and  not  altogether 
without  results  that  pointed  to  the  truth  of  Mr.  Ramus's 
hypothesis,  but  such  observations  as  seemed  satisfactory  the 
authorities  of  those  days  discounted  for  reasons  that  at  that 
time  were  perfectly  valid.  To  begin  with,  it  was  held  that 
on  the  introduction  of  a  propeller  what  satisfaction  was  got 
out  of  towed  models  would  largely  disappear;  secondly,  the 
weight  of  machinery,  boiler,  and  coal  was  a  very  militant 
factor  against  any  "  skimming " ;  and  lastly,  but  by  no 
means  least,  a  very  high  speed  must  be  reached  before  the 
fore  part  of  the  boat  would  leave  the  water ;  and  high  speeds 
even  on  a  railway  still  excited  wonderment,  to  say  nothing 
ot  the  limitations  of  the  steamboat. 

Just  how  much  or  how  little  is  the  destructive  influence 
of  the  propeller,  the  objection  holds  now  as  then,  but  with 
light,  high-speed,  finel) -pitched  screws  it  is  reduced  to  a 
minimum.  As  for  the  second  consideration,  the  petrol 
engine  is  lighter  than  the  lightest  steam  engine,  the  fuel  only 
one-third  the  weight  of  coal,  and  the  boiler,  with  its  weight 
of  water,  is  absent  altogether.  So  that  it,  is  not  very  sur- 
prising that  Mr.  Ramus — though  under  present  conditions 
his  theory  seems  to  be  sound  enough — suffered  the  treatment 
of  so  many  mere  "  engine-cranks  "  of  his  day. 

Before  the  performance  of  the  Yarrow-Napier  boat  can  be 
properly  appreciated  by  those  unconnected  with  ir  un- 
acquainted with  ship  designing  or.  marine  engineering,  some 
brief  outline  of  the  principles  of  ship  resistance  and  propulsion 
is  necessary ;  that  is  to  say,  the  orthodox  principles  as  at 
present  established  and  understood,  for  it  is  not  proposed  to 
enter  into  refinements  of  the  subject,  which  are — all  question 
of  the  present  innovation  apart — the  subject  matter  of  con- 
siderable debate,  as  witness  the  latest,  controversy  over 
Froude's  stream  Hue  theory  raised  by  Colonel  de  Villamil. 

In  investigating  the  amount  of  power  necessary  to  propel 
a  certain  vessel  at  a  certain  speed,  the  chief  factors  for 
consideration  are — 

(<i)  Displacement.  —  The  vessel's  forward  movement, 
necessitating  the  continuous  displacement  of  a  mass  of 
water  of  the  same  weight  as  the  vessel. 


(6)  The  condition  of  the  ship's  lines — i.e.,  whether  the 
displacement  of  this  water  is  performed  gradually  or 
abruptly. 

(c)  The  wetted  surface  of  the  ship,  as  there  is  resistance 
due  to  friction  between  the  skin  of  the  vessel  and  the  water. 

Here  follow  two  rules  for  determining  the  indicated 
horse  power  necessary  to  drive  a  certain  vessel  at  a  given 
speed.    Other  methods  are  discussed  later. 

Dii  x  S3 


(1) 
(2) 


I.H.P. 


I.H.P. 


I.M.A.  x  S3 

k 

where        1)  =  displacement  in  tons, 

S  =  speed  in  knots  per  hour, 
I.M.A.  =  area  of  immersed  midship  section  in  sq.  feet, 
I.H.P.  =  indicated  horse  power, 

c  =  one  of  the  Admiralty  coefficients, 
k  =  the  other  Admiralty  coefficient. 
These  rules,  using  the  Admiralty  coefficients  (so-called), 
are  framed  on  the  general  principle  that  in  an  investigation 
of  such  complexity  it  is  well  to  rely  on  a  comparison  with 
other  vessels  of  similar  type  to  that  under  consideration, 
and  the  resistance  to  propulsion  is  assumed  to  vary  as  the 
square  of  the  speed,  and,  consequently,  the  power  as  the 
cube  of  the  speed.  Of  this  assumption  more  will  be  said 
later. 

Table  ok  Approximate  Values  of  c  and  /.-. 


Length  of  ship. 

Condition  of  lines. 

Speed. 

c. 

/,-. 

Over  400  feet. 

Fin  j 

15 

to  1"  knots. 

240 

G20 

m     300  „ 

Fine 

15 

,,  17  ,, 

190 

500 

„;    300         ' ' 

Fine 

13 

15  ,, 

240 

U.'jO 

„     300  „ 

Fine 

.  11 

13  ,, 

260 

700 

r  v,~  .  300  „ 

Fair 

11 

13  „ 

240 

650 

•       •'HSOO  „ 

Fail- 

■  i  11  » 

rao 

700 

,.     250  ,, 

Fine 

13 

i,  15     „  ' 

203 

5S0 

„     250  „ 

Fine 

11 

13 

240 

660 

,,     250  ,, 

Fine 

9 

,,  11 

260 

700 

i)     250    „  '  . 

Fail- 

11 

13  ., 

220 

620 

v  „v    250  ,. 

Fair 

9 

»  11  '  ». 

250 

680 

„     200  ,, 

Fine 

11 

„  12  ., 

•220 

600 

'„    200  ,, 

Fine 

9 

.,  11  :> 

240 

640 

„     2C0  „ 

Faii- 

9 

>.'  11  ,. 

220 

620 

Under  200  ,, 

Fiue 

1 1 

„  12  ,, 

500 

550 

ij     200  „ 

Fine 

10 

..    11        M  . 

210 

530 

•              200  „ 

Fine 

9 

„"10    -„'  ) 

230 

620 

ii     200  ,, 

Fair 

9 

„  io  ;~ 

290 

600 

To  determine  the  class  to  which  a  vessel  belongs — fine, 
fairly  fine,  or  bluff — it  is  usual  to  compare  the  volume  of 
ship  below  the  water  line  with  the  volume  of  a  rectangular 
block  of  the  same  over-all  dimensions.  Then, 

5_  x        ,  =  block  coefficient  of  fineness, 
h  x  B  x  a 

where  d  =  mean  draught, 

L  =  length, 

and  B  =  beam 

(35  cubic  feet  of  sea  water  weigh  1  ton;  hence  the  introduc- 
tion of  that  number). 

Finely-shaped  ships  have  block  coefficient  of,  say    0*55 

Fairly  „  „  „    0"61 

Ordinary  merchant  steamers  built  for  speed  of  10 

knots  per  hour   :   0-G5 

Cargo  steamers  for  9  to  10  knots   0  7 

Lar^e  modern  car^o  steamers  as  much  as    073 
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This  block  coefficient,  however,  is  not  a  very  accurate 
guide  to  the  fineness  or  otherwise  of  a  ship's  lines.  A  vessel 
with  a  certain  displacement,  and  a  certain  block  coefficient, 
may  have  finer  bow  and  stern — technically  termed  the 
"  run  " — than  another  vessel  of  equal  displacement  and  the 
same  block  coefficient,  or  even  a  greater ;  this,  when  it 
occurs,  being  due  to  the  first  vessel  having  less  rise  of  floor 
than  the  second,  and  thererore  the  first  vessel,  to  preserve  a 
displacement  equal  to  that  of  the  second,  must  have  finer 
extremities.  Thus  the  block  coefficient,  while  simple  and  of 
obvious  application,  may  be  a  misleading  guide  where  a 
vessel's  adaptability  to  speed  is  in  question. 

But  if,  instead  of  comparing  the  volume  of  displacement 
with  the  volume  of  a  rectangular  block  of  the  same  dimen- 
sions, the  volume  of  displacement  be  compared  with  the 
volume  of  a  prism  having  for  base  the  immersed  midship 
section  of  the  ship,  and  for  height  the  length  of  the  ship,  the 
ratio  gives  a  coefficient  which  is  a  better  guide  to  the 
condition  of  the  ship's  lines  than  the  block  coefficient 
can  be.  This 

Prismatic  coefficient  =     ^  x  ^ — 
I.M.A.  x  L 

the  symbols  having  the  same  significance  as  before. 

Finely-shaped  vessels  have  prismatic  coefficient   0-63 

Fairly  „  „  „    0"67 

Merchant  steamers  for  10  to  11  knots   0-72 

Cargo  steamers  for  9  to  10  knots  ,076 

Modern  large  bluff  cargo  steamers    .  0"83 


Fio.  2.  —  The  Yarrow-Napier  Motor  Boat. 

Now,  turning  again  to  the  Admiralty  coefficients  of  per- 
formance, c  and  k,  they  are  obtained  for  any  existing  vessel 
by  the  application  of  these  two  formula? — 

Dl  x  S:1 


k  = 


l.H.F. 
I.M.A.  x  S3 
I.H.P. 


and  since  the  rules  for  finding  the  I.H.P.  of  a  proposed 
vessel  are  simply  transpositions  of  these  formula?,  the  use 
of  the  coefficients  c  and  k,  while  it  answers  the  purpose,  yet 
seems  like  arguing  in  a  circle.  In  fact,  they  are  simply 
coefficients  of  performance,  equating  the  I.H.P.  to  the 
resistance,  not  only  of  the  ship,  but  of  the  engines  them- 
selves, at  a  particular  speed,  and  arguing  from  a  known  ship 
to  a  proposed  similar  one.  Indeed,  if  this  were  not  so — if 
they  were  framed  solely  on  theoretical  grounds,  the  term 
I.H.P.  would  be  in  strange  company,  for  only  a  small  portion 
of  it  is  applied  to  driving  the  ship. 

The  function  of  and  I.M.A.  in  these  formula? — hence- 
forth referred  to  as  Rules  (1)  and  (2) — will  be  dealt  with 


later;  meanwhile  there  is  Dr.  Kirk's  analysis,  sometimes 
called  the  block  model  method,  to  be  considered,  which  we 
shall  call  Rule  (3) 

This  is  a  mode  of  analysis  and  comparison  representing  all 
vessels  in  a  simple  form,  entirely  of  straight  lines.  The 
amount  of  wetted  surface  can  be  found  very  closely  from  the 

Preliminary. 


Finished  Model. 
Fia  3. 

model,  and  the  I.H.P.  required  arrived  at  upon  that  basis. 
It  is  less  confusing  perhaps  to  construct  the  model  in  two 
stages,  rather  than  attempt  to  find  directly  its  finished 
dimensions.  The  first  stage  is  to  construct  a  rectangular 
block  model  with  a  depth  equal  to  the  mean  draught  of  the 
vessel,  with  a  cross-section  equal  to  the  immersed  midship 
section  (I.M.A.)  of  the  vessel,  and  of  such  length  that  its 
capacity  is  equal  to  the  cubic  displacement  of  the  ship. 
Therefore  the  breadth  of  the  model  is 

I.M.A.        B  x  d  x  prismatic  coefficient 

 ,    •  or    .   

d  d 

where  B  =  beam  of  ship, 

and  d  =  mean  draught! 

It  will  be  noticed  that  since 


B  x  d 

d  ' 


15 


therefore 


B  x  d  x  prismatic  coefficient 


d 


is  less  than  B,  and  the  breadth  of  the  model  will  be  less  than 
the  beam  of  the  ship,  while  its  cross-section  is  the  .  same  as 
the  I.M.A.  of  the  ship.  The  length  of  the  mxlel  in  this 
first  stage  is  made  equal  to 

D  D 

  or   

I.M.A.        B  x  d  x  prismatic  coefficient 

(Here  D  =  displacement  in  cubic  feet,  not  tons). 

It  will  be  seen  that  the  length  of  the  model  in  this  first 
stage  is  less  than  the  length  of  the  ship,  and  it  is  clear  that 
thi3  discrepancy  is  due  to  the  ship's  fineness,  and  will  be  less 
in  the  case  of  a  bluff  ship,  since,  if  a  vessel  carried  the  same 
cross-section  throughout  right  fore  and  aft,  the  lengths  of 
the  ship  and  the  model  would  be  equal  when  their  displace- 
ments were  equal. 

The  difference  in  length,  then,  representing  the  fineness 
of  the  ship,  proceed  as  follows  :  In  fig.  3  let  H  I  be  a  con- 
tinuation of  the  model's  centre  line,  and  equal  to  the  differ- 
ence in  length  of  ship  and  model.  Join  I  C  and  I  B.  Then 
B I C  =  fore  body  of  model,  and  its  addition  makes  the 
length  of  the  model  equal  to  that  of  the  ship,  but  aa  it 
makes  the  capacity  of  the  model  greater  than  the  cubic 
displacement  of  the  ship,  the  after  body  is  formed  by  the 
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process  of  subtraction,  sufficient  being  removed  at  LAK 
and  M  D  K  to  compensate  for  the  addition  of  the  fore  body 
B I C.  The  truth  of  this,  geometrically,  is  obvious.  The 
ship's  angle  of  entrance  is  the  angle  B  1  C,  and  the  amount 
of  wetted  surface  is  easily  computed  from  the  model.  In 
practice  it  is  generally  found  that  the  sides  and  bottom  of 
the  model  give  a  surface  about  2  J-  per  cent  in  excess  of  the 
wetted  surface  of  the  ship. 

The  required  I.  H.P.  is  predicted  by  allowing  so  much- — 
say  5£  I. H.P. — to  every  100  square  feet  of  wetted  surface 
for  a  speed  of  10  knots. 

To  take  an  example  of  an  actual  vessel,  S.S.  "  ." 

Length,  390  ft,  Block  coefficient,  0-59. 

Displacement,  2,500  tons.  Prismatic  coefficient,  0'64. 

Speed,  14-5  knots.  c  =  220.    /•  =  542. 
I.M.A.,  453  square  feet. 


Let  S  =  speed  in  feet  per  minute, 

R  =  resistance  at  that  speed  in  pounds, 
then,  R  being  proportional  to  S8, 

R  =  S2  x  x  t 

for  any  vessel,  whatever  value  .<■,  which  is  merely  a  coefficient; 
equalising  R  and  S2,  may  have.  Multiplying  both  sides  by 
S,  which  of  course  does  not  affect  the  truth  of  the  equation, 
we  have 

RS  =  S3x. 

But  R  S  is  the  work  done  on  the  ship  in  foot-pounds  per 
minute,  and 

RS    =  HP.; 
33000 

that  is  to  say,  H.P.  varies  as  S3. 

To  be  continued. 


Fig.  1. -YARROW- StAPIER  MOTOR  BOAT  IN  MOTION. 


Rule  1.     m  x  S3     2500'  x  14'53 


220 


=  2560  I. H.P. 


Rule  2.     I.M.A.  x  S3      453  x  14'53  omiDn 
 1          =  —  54lT  —  =  2560  LH-P- 

Rule  3.  By  Kirk's  analysis  it  will  be  found  that  the 
wetted  surface  is  about  14,600  square  feet,  the  length  of 
fore  bodv  107  ft,,  and  the  angle  of  entrance  a  little  over 
18  deg. 

2560  x  100  x  103 
14  6  00  x  14-53. 


57  I.H.P. 


per  100  square  foot  of  wetted  surface  at  10  knots. 

Since  the  term  S3  occurs  in  all  ship  propulsion  formulae, 
it  may  not  be  superfluous  to  show  that  the  power  required 
does  vary  as  the  cube  of  the  speed,  consequently  on  the 
resistance  varying  as  the  square  of  the  speed,  and  it  is  here 
that  we  enter  upon  somewhat  debatable  ground.  It  may  be, 
however,  accepted  as  true  without  argument  that  the 
resistance  to  propulsion  varies  as  the  square  of  the  speed 
within  riafbnaMv  limit*  of  speed  for  ship-shaped  objects  ; 
and  that  the  power  varies  as  the  cube  of  the  speed  is  evident 
at  once  on  reducing  the  matter  to  a  plain  statement  of  wor-k 
done.  . 
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large  quantities  from  the  makers. 
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MASTER  PATENTS  AND  PUBLIC  APATHY.. 

The  trend  of  successful  invention,  is  more  upon  lines  of 
improvement  in  detail  rather  than  upon  bold  originality 
or  absolutely  new  innovating  forms  of  construction.  The 
difficulty  in  connection  with  the  commercial  exploitation, 
and  the  general  disinclination  of  the  trade  or  the  users 
to  readily  and  satisfactorily  appreciate  or  adopt  untried 
or  new  inventions  where  much  outlay  is  concerned,  in  large 
measure  accounts  for  the  apparent  difficulty  in  finding  new 
inventions  wherein  something  similar  though  not  identical 
has  not  been  proposed  before. 

The  inventor,  therefore,  who  essays  to  make  a  radical 
departure  from  all  conventional  lines  of  constructing  any 
common  article  for  daily  or  general  use  must  not  be  sur- 
prised if  a  period  of  difficulty  overtakes  him  when  he  offers 
his  new  invention  to  those  who  have  been  long  accumstomed 
to'certain  recognised  lines  and  methods  of  working.  When 
such  difficulties  arise  they  are  sometimes  of  a  character 
that  the  individual  is  powerless  to  remove,  and  in  such 
cases  the  patent  is  allowed  to  lapse  from  the  want  of  public 
appreciation  rather  than  from  a  failure  for  the  purposes 
for  which  it  was  intended.  When,  later  on,  the  public 
tendency  towards  betterment  arises,  the  new  seeker  after 
improvement  will  not  infrequently,  in  casting  about  for 
altered  forms  or  better  methods,  actually  work,  though 
unconsciously,  towards  the  same  lines  that  previous  in- 
ventors have  experimented  upon,  and  his  patent  may  be 
found  to  have  been  anticipated  in  some  of  the  main  features 
by  the  abandoned  specifications  of  earlier  disappointed 
inventors,  who  apparently  were  working  in  advance  of  the 
requirements  of  the  times  in  which  they  lived. 

The  present  system  of  examination  of  the  British  Patent 
Office  will  lead  to  many  such  cases  of  prior  patenting  being- 
drawn  to  the  attention  of  inventors,  and  the  common 
conception  of  inventors  as  to  their  owning  master  patents 
will  be  subjected  to  rude  shocks  upon  the  results  of  the 
Patent  Office  official  search  becoming  known  to  them. 
Many  successful  inventions  have  only  become  so  from  the 
patentees  or  manufacturers  adroitly  recognising  the  slow- 
ness existing  on  the  part  of  the  public  to  welcome  better- 
ment or  improvement.  The  uninitiated  are  prone  to 
imagine  that  once  an  improved  form  of  construction,  a 
better  method  of  working,  or  a  simple  combination  is 
devised,  there  will  be  a  ready  and  possibly  eager  demand 
for  the  new,  and  a  general  discarding  of  that  which  is 
older  and  less  satisfactory.  This,  however,  is  not  generally 
so,  for  the  conservative  trader  and  the  sceptical  public  will 
need  to  be  educated  up  to  the  idea  of  abandoning  old 
systems  and  old  forms.  The  patentee  should  recognise 
this  weakness  on  the  part  of  the  trade  and  the  public  by 
not  suggesting,  at  the  outset,  his  complete  proposals,  but 
allow  such  to  be  assimilated  on  the  instalment  system. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED   BY   MESSRS.    MARKS  AND  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  'printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  jmblished  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  SO,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


The 


8081 


8035 
807!) 


8096 
8101 


S05 1 
8075 

8051 

8071 

8090 
8095 


8058 

8072 
8105 
8097 
8099 

8107 

8108 
8113 


8069 


8040 

8047 
8111 


8042 
8044 

8101 
8102 
8103 
8109 


following    Applications  were  made   on  Saturday, 
April  15th. 

Agriculture,  including-  Implements. 

E.  M.  HOLMES.  Insecticide  as  a  destructive  agent 
for  farm  and  garden  invertebrate  pests. 

Arms  and  Ammunition. 

E.  JONES  and  KYNOCH  LTD.  Caps  for  armour- 
piercing  projectiles. 

E.  H.  OLIVE  and  SIR  W.  G.  ARMSTRONG,  WHIT- 
WORTH,  &  CO.  LTD.  Operating  small  arms  as 
machine  guns. 


W. 


Building  and  Construction. 

SILOIGER.  Buildings. 

P.  FRIESTEDT.  Seawalls,  breakwaters,  and  the 
like.* 


Chemistry  and  Photography. 


HIBBERT.      Washing    and    fixing  photoghaphic 
plates  and  prints. 
L.  E.  LITTLEWOOD.    Roll  film  cameras. 

Electrical- 

YERITYS  LTD.  and  A.  E.  GOTT.    Electrical  eire*uit 
breakers. 

J.     E.    SPAGNOLETTI.      Automatic   electric  circuit 
breakers. 

A.  P.  ZANI.    Trolleys  for  electric  railways.* 
THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  and 
F,  IIOLDEN.    Electric  switch  mechanism. 

Engineering  and  Mechanical. 

S.  MARSTON  and  J.  CALDERWOOD.    Saws  and  saw 

frames  for  cutting  metal.* 
A.  VERNAZ.  File.* 

L.  P.  FRIESTEDT.    Cofferdams,  caissons,  and  the  like.* 
C.  M.  NIELSEN.    Treadle  hammers. 
H.  H.  LAKE  (Scott  and  Sons  Co.,  U.S.A.).  Expanding 
dies. 

M.   P.   H.  KIECKSEE  and  D.  N.  FAB.  Pneumatic 
tools. 

W.  H.  FLOOD.    Hydraulic  regulating  valves. 
A.  FARKAS  and  J.  KIEFFER.    Ball  joints.* 

Engines,  Steam. 
M.  J.  ROBERTS.    Steam  engine  governors.* 

Furniture  and  Domest'c. 

T.  WHITEHEAD  and  W.  PARTINGTON.  Ranges 

for  cooking  or  frying  chipped  potatoes. 
J.  D.  JACKSON.    Cooking  ranges. 
J.  S.  .STEWART-WALLACE.    Sewing  machines. 

Hardware. 

T.  MACDONALD.    Paring  knives. 

H.  ELY.    An  attachment  for  use  in  connection  with 

flexible  gas  and  other  pipes. 
L.  P.  FRIESTEDT.    Metal  sheet  piling.* 
L.  P.  FRIESTEDT.    Metal  sheet  piling.* 
L.  P.  FRIESTEDT.  Manufacture  of  metal  sheet  piling.* 
G.  SAMPO.  Scissors.* 


Heat,  Light,  and  Ventilation. 

{Including  Gas  Manufacture.) 

8057    R.    C.    VAN    SCHWARZ.     Gas  furnace  for  calcining 

ores,  limestone,  and  magnesite,  etc. 
.8063    J.  T.   l'EARMAN   and  J.   G.  HODGSON.  Paraffin, 

automatic  extinguishing  safety  lamp. 
8077    J.  MILNE  and  H.  O'CONNOR.    Stop  mechanism  for 
prepayment  gas  meters. 
G.  BESNARD.    Gas  meters. 
0.n    H.  BESNARD,  G.  MARIS,  and  M.  ANTOINEL  Lamps.* 
8106    A.    VAN    HOORN    and  J.   F.    HEMMINGS.  Anti- 
vibrating    device    for    us.1    with    incandescent  gas 
burners. 

Jewellery,  Clocks,  and  Music. 

(Including  Phonographs,  Jkc.) 

8043  S.  B.  BARNES,  A.  E.  MULLINS,  and  E.  LEE.  Mut- 
ing musical  instnimei.ts,  such  as  banjos  and  the 
like. 

,8087    W.  TAGGESELL.    Disc  speaking  apparatus.* 

Leather  Goods,  including  Machinery. 

8053    J.  J.  ALLEN.    Soles  or  protectors  and  revolving  heels 

tor  1  mots  and  shoes. 
8068    J.  WILKINSON  and  A.  WILKINSON.    Flexible  pads 

for  heels  of  'boots  and  shoes.* 


Metallurgy. 

TntUwAing  Hulling,  Drawing,  Catling,  etc. 

8037    S.  COWPER-COLES.    Zinc  alloys. 

8050    R.  HIRST,  H.  HIRST,  and  H.  SAVILLE.  Continuous 
wire-drawing  machines. 

Printing  and  Typewriting. 

8060    G.  A.   WILSON.    Rotary   web  printing  machines. 


Railways  and  Tramways. 

W.  B.  DOt'H ARTY.    Working  of  electric  tramway  or 
railway  points. 


8049 


8048 


8086 


8041 


8056 
8083 

8094 


Steam  Boilers  and  Fittings. 

C.  ARNOLD.    Vertical  tubular  boilers.  1 

Stationery  and  Paper. 

O.  HESSER.    Making  paper  bags* 

Sanitation. 

(Including  Building  and  Hardware.)        ,  . 

A.   G.   LEIGH.      .Automatic   valve  for  use  in  inter- 
mittently measuring  tanks  used   in  the  treatment 

of  sewage. 

S.  SUTCLIFFE.    Baths,  lavatories,  and  the  like. 

F.  J.  DUDLEY.      Sanitary  corner  plates  for  rooms, 

stairways,  and  corridors,  etc. 
J.  E.  HANSON.    Drain  cleaning  apparatus. 
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Shipbuilding  and  Navigation. 

8038  W.  MILLAB.    Setting  of  frames,  beams  of  frame  legs, 

and  the  like,  or  other  vessels. 

8039  W.   MILLAB.    Setting  of  frames,  beams,  frame  legs, 

and  the  like  of  ships  or  other  vessels. 
8076    6.  HAWICH.    Ship's  rudder. 


Spinning,  Weaving,  and  Allied  Trades. 

-  8046  C.  J.  ATKINSON  and  THE  CALICO  PBINTEES' 
ASSOCIATION  LTD.  Production  of  photo-engraved 
surfaces  for  printing  textile  fabrics. 
8078  W.  H.  SCHOFIELD  and  C.  STOTT.  Cross  or  scotch- 
feeding  apparatus  for  feeding  fibrous  materials  into 
carding  engines. 

Toys,  Games,  and  Sport. 

8035  E.  A.  DEWDNEY  and  S.  S.  STICKLAND.  Illustrated 
geological  puzzle.* 

8073  W.  KBONHEIM.    A  new  game. 

8085  T.  A.  HEABSON  (G.  S.  J.  Harris,  India).  Shields 
for  the  hands  and  wrists  of  a  batsman  when  playing 
cricket.* 

8093  H.  O.  EOBEBTS  and  J.  O.  EOBEBTS.  Mechanical 
figure. 

Tyres. 

8045    B.  BBOOKS.    Pneumatic  tyres. 
8061    T.  G ABE.    Tyres  for  vehicle  wheels. 

8074  G.  E.  HIGGINBOTHAM.    Tyres  and  rims  of  wheels 

for  vehicles. 


Vehicles,  Wheels,  etc. 

8064    C.  SELWOOD.    Preventing  the  skidding  of  indiarubber 

tyred  wheels  of  motor  cars. 
8112    A.  FABKAS  and  J.  KIEFFEE.      Driving  axles  for 

motor  cars.* 


Wearing  Apparel. 

8059    J.  COOK.    Flower  holder  for  personal  wear. 
8089    C.  A.  DEVENISH.    Ventilator  for  oaps  and  hats,  etc. 
8098    A.  PLOWMAN  and  V.  K.  WOODHOUSE.    Sock*  and 
stockings. 

8100    A.  WABDBOPEB.    Stocking  suspenders. 


Miscellaneous. 

8036    A.  E.  MAGGS.    Fire  escapes. 

8052    E.  TOWNSHEND.    Individual  cup  communion  cruets 
or  stands. 

8055    A.  SHOBBOCKS.    Endless  plaited  cord. 
8'062    G.  HUBBEBT.    Bosette  holders  for  curtains. 

8066  M.   D.   BEECE.    Clocks  and  watches  for  the  purpose 

of  exhibiting  advertisements  in  connection  therewith. 

8067  F.  B.  HILL  and  H.  C.  HOWABD.    Apparatus  for  use 

in  extinguishing  fire. 
8070    A.  J.  BOULT   (A.  J.  Adams  and  J.  E.  McQuiaton, 

U.S.A.).    Go-oarts  or  baby  carriages.* 
8082   M.  A.  SMITH.    Soap  tablets  and  bars,  etc. 
8084    W.  McGEEGOE  SMITH.    Machines  for  stripping  and 

cleaning  the  fibrous  part  of  leaves  or  stems,  and 

separating  same  from  the  pulp  or  woody  part. 
8088    J.  F.   BUBGESS.    Anti- vibrators 
8092    E.  STOMMEL.    Matchbox  holder 

8110    A.  E.  WELLS.    Stamping  or  perforating  tickets,  checks, 
and  receipts,  etc. 


The  Following  are  the  Applications  for  Week  Ending 
April  22nd. 

Agriculture,  including  Implements. 

8178    E.  H.  T.  EAEDIN  and  J.  EAEDIN.    Corn  harvesters 
and  buskers.* 

8528    C.  W.  DAWKINS  (Massey,  Harris  Co.  Ltd.,  U.S.A.). 
Seeders  and  cultivators. 


Arms  and  Ammunition. 

8115  J.  H:  BIGLEY.  Time  and  percussion  fuses  for  pro- 
jectiles. 

8159    F.  KBUPP  AKT.-GES.    Tip-up  ammunition  wagons.* 
8284    H.  A.  HOALHAT  and  G.  TOUENIEE.  Auto-motor 
torpedoes.* 

8286  A.  T.  DAWSON  and  G.  T.  BACKHAM.    Aiming  or 

practice  rifles  for  ordnance. 

8287  C.    HOLMSTEOM,    E.    MIDDLETON,    and    G.  A. 

KOHLEB.    Percussion  primers  for  ordnance. 
8290    C.  HOLMSTEOM,  E.  MIDDLETON,  and  G.  ALEX- 
ANDEE    KOHLEE.      Breech    mechanism    of  ord- 
nance. 

8426  H.,  E.,  and  F.  HAMMOND.  Trigger  mechanism  of 
double-barreled  sporting  guns. 

8552  E.  MIDDLETON  and  A.  E.  MASCALL.  Gun  car- 
riages and  mountings. 

8562    E.  FEOMMEE.    Automatic  firearms.* 


Bottles,  Glass,  &c. 

8195    T.  G.  LUSON.    Fastening  screws  for  gas  globes,  etc.* 
8228    J.  G.  MACPHEESON.    Triangular  bottle. 
8248    B.    SOMEEVILLE.    Non-Tefillable  bottle.* 
8273    W.  KBONHEIN  and  B.  LEVI.    Bottle  case* 
8279    K.  G.  JULIEN.    Sealing  bottle  device. 
8376    E.  HENTSCHEL.    Preventing  bottles  being  refilled.* 
8414    L.    BBADFOED.     Preventing  the  fraudulent  refilling 
of  bottles. 

8442  M.  B.  BAIED,  Jun.  Non-refillable  bottle  for  liquids. 
8466    W.    BEAL.    Inverted   glass    globes    and    shades  for 

inverted  incandescent  gas  lights. 
H167    S.    TIMINGS.    Looking-glass   movements,  etc. 
S477    P.   J.    HANDEL.    Ornamenting   glass,   porcelain,  etc., 

articles.* 
8482    G.  J.  O'EEILLY.  Bottle. 
8187    H.  WIGMOBE.    Non-refillable  bottle. 
5801    H.  C.  BUSSELL.    Filling  bottles,  etc.,  with  beer.  etc. 
8519    A.   J.   BOULT    (Andre    Vuillermet     and     A.  Henry, 

France).    Bottle  closing  device.* 


Building  and  Construction. 

8142    W.  H.  ASHTON.    Wedge  for  building  purposes. 
8163    A.  W.  HEATH.   Fixing  vases  and  terminal  knobs,  etc. 
8260    J.  ECKEESLEY.    Window  sash  fastener  and  lock. 
8285    B.  BEUHN.    Process  for  the  preliminary  treatment  of 

blast  furnace  slags  for  the  production  of  cementitious 

material.* 

8315  E.  A.  SLAUGHTEE.  Self  locking  and  unlocking  stays 
supporting  windows  horizontally  in"  wind  shield 
when  opened  outwards.* 

8332    Hi  FAIBBBOTHEB.    Bolts  for  doors,  boxes,  bags,  etc. 

8365    A.  KEUGEE.    Joiners'  cramps.* 

8385  F.  P.  FOED.  Manufacture  of  large  blocks  of  artificial 
stone. 

8392    W.  P.  INGHAM.    Bricks  for  building  purposes. 

8395    J.  MOWLEM  and  CO.  LTD.  and  E.  J.  BURT.  Can- 

teringis  for  conduits. 
8398    F.  SHEPPAED  and  T.  D.  KELLY.    Manufacture  of 

paving  slabs,  stair  treads,  and  the  like.* 
8402    L.  SCHLENTHEIM  and  DIESPEKEB  LTD.  Method 

of  constructing  massive  walls  of  covering  surfaces 

with  mosaic. 
8427    W.  C.  PEABCE.    Beam  cases. 
8440    M.  J.  ADAMS.    Construction  of  kilns. 
8506    J.    CABLE.    Adjustable  casement  window.* 
8508    .1.   B.  DUNCAN.    Closures  for  plumbing  trap-,  ete.* 
8515    S.  STOBK.    Wall  tile.* 


Chemistry  and  Photography. 

8187    J.  G.  AABTS.    Production  of  coke,  ammonia,  illuminat- 
ing gas,  tar,  benzol,  and  products  by  distillation  of 

8297    THE°CHEMISCHE  FABRIK  AUF  ACTIEN,  Camphor.* 

8358  H.  C.  WOLTERECK.    Process  for  the  production  ol 

ammonia.  .  . 

8359  W.    BOLSTEELI.       Producing  a    solution  containing 

pure  silver-salt. 

8367    A.   A.  FLUESCHEIM.     Manufacture    ol    chlorides  ol 
paranitraniline. 

8435  J.  B.  THOMAS.  Portable  chemical  fire  extaiguisbeis. 
'  8445    R.  EEISS.     Manufacture      of      insoluble  aluminium 

tlCG  l£VL6  •  ^ 

8451    T.   JAMESON.      Manufacture     of     saccharin  (ortho- 
toluene  sulphimide).      .  . 
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84-53  W.  H.  HAWLING.  A  dead-true  portable  finder  for 
hand  cameras. 

8458    E.  W.   KEMPTON     and    E.  GORDON-BERTRAM. 

Producing  photographic  negatives  by  pneumatic 
means. 

8544  B.  BIBUS  and  R.  SCHEUBLE.  Process  for  produc- 
tion of  salicylacid-menthol-ether. 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

8167  P.  W.  DAVIS.    Mechanical  cashiers. 
8428    A.  MITCHELL.    A  calculating  machine. 

Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

8118    H.  J.  TOWNSEND.    Bicycle  crank  of  variable  length. 

8199  P.  J.  MOSS.    Cycle  handle  bar. 

8210  H.  A.  LAMPLUGH.    Cycle  rim  brakes. 

8254  L.   S.  WILKS.    Saddles  for  cycles. 

8333  J.  L.  E.  DANIEL.    Driving  gear  for  bicycles,  etc. 

8350  W.  GROVES.    Cycle  saddle  cover. 

8389  E.  EDWARDS.    Variable  throw  cranks  for  cycles. 

8419  O.  BERGNER.    Brake  lever  for  bicycle  brakes. 

8461  H.   KESTERTON.    Combination    driving   and  braking 

mechanism  for  cycles,  etc. 

8488  F.  A.  COX.    Device  for  facilitating  cyclo  riding. 

Electrical. 

8127  A.  E.  CARTER.  Gasproof  disconnecting  plug  for 
electrical  switches. 

8168  H.  ESCUER.    Electric  telegraph  apparatus.* 
8190    H.  H.  LAKE.    Electric  batteries. 

8196  T.  S.  PERKINS  and  R.  P.  JACKSON.  Multiple  unit 
control  for  electric  motors.* 

8200  H.  H.  LAKE  (Nikola  Tesla).    Transmission  of  electrical 

energy.* 

8216    THE   BRITISH    THOMSON-HOUSTON    CO.  LTD. 

The  regulation  of  the  voltage  of  alternating  current 
systems,  and  in  apparatus  therefor. 

8253    W.  H.  LAU.    Electric  light  hanger  for  walls.* 

8267  C.  REISSE  and  E.  C.  FEINSTEIN.  Electrically  record- 
ing weights  lifted  by  a  crane,  etc. 

8278    W.  S.  MAYER.    Electrical  switches.* 

8305  A.  BLACKMORE.  Electric  wiring  and  controlling 
systems. 

8326    J.  HUTTON.    Switch  for  electric  lighting  circuits. 

8330  J.  H.  WARD,  A.  A.  GODSTONE,  M.  H.  GODSTONE, 
and  H.  S.  NOYVELL.  Automatic  switches  and  cir- 
cuit breakers. 

8391    J.  D.  F.  ANDREWS.    Electricity  meters. 

8394    DR.  M.  CORSEPUIS.    Electric  motors. 

8409  P.  ARNHEIM.    Selecting  devices  for  parting  line  tele- 

phone systems. 

8410  P.    ARNHEIM.     Electrically-operated     selecting  and 

switching  device  applicable  to  party  line  telephone 
and  telegraph  systems. 

8411  P.  ARNHEIM.    Central  battery  telephone  systems. 

8443  H.   HALSTEAD,  A.  JOHNSON,  and  STRINN.  Con- 

nection with  trolleys  of  electric  tramears. 

8444  A.  and  J.   M.   WALKER.      "Cut-out"     for  electric 

lamps,  etc. 

8511  C.  HULSMEYER.  "Timing"  Hertzian-wave '  receivers 
to  particular  transmitters.* 

8524    J.  C.  THORNE.    Protected  third  rail  system.* 

8541    E.  S.  J.  REES,  C.  H.  ILES,  and  W.  ARMSTEAD. 

Regulation  of  electric  circuits  subject  to  rapidly 
fluctuating  loads. 

8563    W.  GAMBLE.    Arc  lamps  with  multiple  carbons. 

8567    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Electric  dis- 
tribution employing  mercury  vapour   lamps,  etc.* 

8569  THE    BRITISH   THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Dynamo 
electric  machines. 

8570  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.).  Regulating  output  of 
electric  generators  driven  at  varying  speeds. 

8571  J.  D.   HILLIARD.    Electric  transmission  system.* 

Engineering  and  Mechanical. 

8117    J.  S.  FAIRFAX.    Change  speed  gear. 

8121    W.  ROWBOTHAN.    Engines  or  pow-er  generators. 

8132    A.   H.   H.   HARRISON.    Folding  and  angle  bending 

machines  for  sheet  metal. 
8136    A.  DAVIDSON.    Pumps  for  inflating,  etc. 
8139    J.  FROGGATT  and  L.  W.  TYLER.    Manufacture  of 

sheet  metal  handles.* 


8140  J.  CALDERWOOD  and  S.  MARSTON.    Apparatus  to 

connect  and  disconnect  engine  shafts  from  the  driv- 
ing pinions  of  rolling  mills.* 

8141  R.  GAUNT.    Gas  and  air  reversing  valves. 
8149    H.  C.  HEIDE.    Wrapping  machines.* 
8155    F.  J.  COATERS.    Manufacture  of  chains. 

8166    PRESS    UND    WALZWERK   AKT.-GES.      Mill  for 

rolling  out  seamless  cylinders.* 
8170    J.  SIMMONS.  Brakes. 

8197  R.  TEMPLE.    Pneumatic  tools.* 

8198  S.  R.  PRESTON   and  A.  LINWOOD.    Change  speed 

gears. 

8203    J.  SCOTT.    Valve  gears  for  fluid  pressure  engines. 

8207    J.  V.  KOROKNAY.    Universal  joints. 

8231    F.  C.  LYNDE.    Mechanism  for  regulating  the  delivery 

of  liquids  automatically. 
8237    J.  C.  O'REILLY.    Sewing  machines. 

8243  C.  E.  TAYLOR.    Controlling  injectors,  etc. 

8244  F.  MACEWAN  and  J.  POORE.    Weighing  machines. 

8245  H.  A.  FENN.    Driving  apparatus. 
8256    N.  S.  BOK.    Centrifugal  separators.* 
8271    J.   CADOUX.    Pumping  engines. 

8281  F.  H.  WATERHOUSE.    Coal-drilling  machines. 

8282  A.  L.  MITCHELL  and  C.  W.  AIKEN.    Machines  for 

filling  boxes  or  cartons.* 

8283  J.  DEUTSCH  and  THE  ELECTRICAL  TRAM  LIGHT- 

ING SYNDICATE  LTD.    Universal  joints* 
8301    J.  K.  STEWART.    Driving  clutches.* 
8303    A.  L.  FRENCH.    Steam  traps.* 

8307  THE  NATIONAL  BRAZING  COMPOUND  CO. 
Brazing  metals.* 

8316  H.  V.  BLAKE.    Hydraulic  rams. 

8317  S.  J.  ROBINSON.    Hydraulic  presses  for  compressing 

ingots. 

8318  C.    H.   BLAKELEY.    Saws    or   cutters  with  inserted 

teeth. 

8324    S.  SKINNER.    Mortising  machine. 
8338    A.  E.  TUCKER.    Motive  power  engines. 

8343  R.  BRIGGS.    Boring  or  drilling  machines. 

8344  T.   ASHMORE  and  P.   McCULLOUGH.  Manufacture 

of  metallic  f'rictional    blocks  sudh    as  brake-block 
electrical  collector,  slippers,  etc. 
8379    E.   RUCKGAUER.       Method    and  means    of  lifting 
houses  and  similar  structures. 

8382  H.    BADDELEY,   G.  E.   STRINGER,    Jun.,   and  J. 

DUGDALE.    Coal  cutting  machines. 

8383  J.  BOTTOMLEY.    Rail  joint. 

8384  J.  STONE  and  CO.  LTD.  and  W.  S.  ROGERS.  Means 

for  protecting  'the  riveted  heads  of  firebox  stays. 
8408    P.  A.  MAYER.    Ring  spindle  with  revoluble  spindle 
carrier.* 

8431    R.  A.  MUIR.    Mechanically  operated  pumps. 
8434    G.  H.  DENISON.    Weighing  machines.* 

8448  G.  B.   SIXSMITH.    Cranks  and  means  of  imparting 

rotary  motion  to  shafts. 

8449  W.  HARRINGTON.    Lock  washer. 

8452    LA    SOCIETE    ANONYME    WESTINGHOUSE  and 

M.  LEBLANC.    Condensing  apparatus.* 
8454    LA   SOCIETE    ANONYME    WESTINGHOUSE  and 

M.    LEBLANC.    Condensing  apparatus.* 
8460    THE  BIRMINGHAM  SMALL  ARMS  CO.  LTD.  and 

C.     F.     POUGHER.       Variable     speed  driving 

mechanism  for  cycles,  etc. 
8469    J.  JACKSON.    Belt,  etc.,  fasteners. 

8471  A.   WEST  and   J.   A.    BURLINSON.    Screws,  screw- 

nails,  screw  bolts,  etc.* 

8472  J.  RETTIE.  Brakes. 

8484  N.  S.  BOK.  Distributing  device  for  centrifugal 
separators. 

8489  A.  C.  HARRISON.  Mounting  the  flywheels  and  driv- 
ing wheels  of  sewing  machines,  lathes,  etc. 

8495  F.  NUTTALL.  Lubricating  cylinders,  etc.,  of  steam 
hammers,  etc. 

8507    C.  BYRD  and  G.  H.  TRAVIS.  Lubricators. 

8512    H.  C.  TRYON.    Reversing  gear. 

«516    T.  J.  BERRYMAN.    Speed  governors. 

8522    W.  JUDD.    Speed  indicators. 

8547    THE  HON.  C.   A.  PARSONS  and  J.  TURNBULL. 

Steam  turbine  and  rotary  motor  glands. 
8564    J.  EVANS.    Derricks,  etc. 

8572  C.  HUDSON  MOWER.  Junction  for  branches  of  air 
conduits,  etc. 


Engines,  Internal  Combustion. 

[See  also  Vehicles  for  Motor  Cars.) 

8151    A.  H.  PREEN.    Valves  of  petrol  engines. 
8158    A.  J.  HORTON.    Motor  starters* 

8214    R.  APPLEGARTH  and  J.  McRAE.    Silencers  for  petrol 
or  other  motors. 
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8230  W.  S.  TYLER.  Mechanically  worked  lubricators  for 
internal  combustion  engines. 

8249    J.  KELLERMANN.    Producing  automatic  ignition.* 

8298  W.  C.  KYAN.  Apparatus  for  controlling  the  starting 
of  petrol  motor  cars. 

8302  J.  K.  STEWART.  Combined  motor  and  power  trans- 
mitting mechanism.* 

8311  H.  KENT-N ORRIS,  Jun.  Silencer  for  internal  com- 
bustion engines. 

8371  C.  T.  BROCK.  Crank  chamber  of  engines  for  motor 
cars,  estc. 

8412  THE  MASCHINENFABRIK  UND  MUHLENBAN- 
ANSTALT.  Means  for  cooling  valves  in  combus- 
tion motors.* 

8433    G.  HELPS.      Gas  burners. 

8485    L.   W.   DANTON   and   A.  F.  HAWKINS.  Exhaust 

boxes  or  silencers.* 
8499    J.  A.  PAYN,  J.  MITCHELL,  and  C.  E.  MOWBRAY. 

Gas  engines. 


Food  Products. 

8576    M.  GUTTNER.    Separating  wort   from  mash  by  cen- 
trifugal action.* 


Furniture  and  Domestic. 

8114    J.  WALKER.    Steering  gear  for  invalid  chairs. 

8144    P.  KEMP.    Window  sashes. 

8148    W.  J.  GREAVES.    Domestic  boilers. 

8177    F.  RITTER.    Chair  head  rests. 

8216  G.  S.  JONES  and  A.  C.  JONES.  Automatic  hinged 
hat  hook  or  peg. 

8223  W.  C.  BROWN.    Apparatus  for  cleaning  table  forks. 

8224  E.  V.  BAILEY.    Door  furniture.* 

8239  H.  LESTER.    Fire  screens. 

8240  W.  ELLIOTT  and  J.  S.  ELLIOTT.    Grates  for  fire- 

places, etc. 
8258    J.  PORTH.  Kettles. 

8270  THE  ATLAS  BEDSTEAD  CO.  LTD.  (Stephen  Wilkes 
&  Sons)  and  G.  H.  BLADEN.  Manufacture  of 
bedsteads  and  cots.* 

8274    W.  CHILD.    Dutch  oven. 

8304    C.  BRAWN.    Improvements  in  seats.* 

8306  G.  HANNAY  and  A.  J.  ROSENTRETER.  Spring 
door  closers. 

8393    A.  HARRIS   and  F.  A.  ANDERSON.    Protector  for 

surface  condensers. 
8470    W.  R.  SMITH.    Steam,  etc.,  turbines. 
8545    J.  BRUNDRIT.    Elastic  fluid  turbines. 


Hardware. 

8138    J.  FROGGATT  and  S.  W.  TYLER.    Handle  attach- 
ments for  meat  tins,  etc.* 
8146    M.  BERGER.    Prism  telescopic  casings. 
8193    J.  G.  HORSEY.  Padlocks. 

8295    E.  MOCCETTI.    Reinforced  girders  or  beams.* 

8310    J.  J.  LYNAM.    A  combined  drawing  table,  desk,  easel, 

flower  and  cash  holder,  and  picture  plane  for  use  in 

art  schools. 

8313    A.  KIRKHAM.    Outside  seats  of  tramcars,  etc. 
8323    SHARPE  BROS,  and  CO.  LTD.  and  N.  E.  COOKE. 
Lavatory  basins  and  baths 

8362  L.  B.  DONKERS.    Mechanical  churns. 

8363  J.  GRUNER.    Brush  cleaners.* 
8368    J.  L.  O.  WILSON.    Curtain  pins. 

8415    J.  J.  CRANE.    Castors  for  furniture,  etc. 

8439    H.  R.  TOWNSEND  and  H.  STEVENSON  and  SONS 

LTD.    Protective  packing  for  plates,  dishes,  etc. 
8459    F.  H.  DEELEY.    Clip  or  eye  for  holding  stair  rods 

with  removable  cover. 
8465    J.  ALEXANDER.    Machine  for  splitting  and  cutting 

rhubarb,  etc.,  for  tarts. 

8473  R.  WAY.    Combined  telescopic  bedstead  and  cabinet  or 

chair. 

8490    L.  JACKSON.    Combination  article  of  furniture. 

8500    W.  A.  WATSON.    Seats  for  trams  and  outdoor  use. 

8532    H.  R.  GORE.    Stair  treads. 

8404    J.  MADER.    Locks,  etc. 

8432    G.  HEPS.    Swivel  joints  for  gas  fittings. 

8474  R.  WAY.    Curtain  bands  and  holders. 
8486    S.  DE  BUES.    Candlestick  or  holder. 
8518    W.  ASHERT.    Detachable  tool  handles. 
8550    E.  V.  GOOD.    Fire  tongs. 
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Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

8134  W.  DUGMORE.  Reflector  and  smoke  consumer  com- 
bined. 

8154    F.  W.  MACEY.    Radiator  firegrate,  stove,  and  oven. 
8162    J.  E,  T.  WOOK.    Incandescent  mantles. 
8164    J.  A.  DAVIES.    Gas  saver. 
8169    J.    G.   HARRISON.  Ventilators. 
8183    F.  KAY  and  W.  WALKER.    Miners'  safety  lamps. 
8208    H.   H.   LAKE  (P.  Thumm,  Germany).  Ventilating 
fans.* 

8211    R.  GRAHAM.    Spirit  burners. 

8222    S.  R.  BARRETT.    Inverted  incandescent  mantle  holder. 
8227    W.  G.  HEYS  (The  Leede  Process  Co.,  U.S.A.).  Gas- 
making  apparatus.* 
8269    F.  SUSEK.    Mechanically  operated  fan.* 

8339  C.  BARTER.    Apparatus  for  heating-  water  and  analo- 

gous purposes. 

8340  C.  BARTER.    Apparatus  for  heating  water,  etc. 

8354  A.  ULLYETT.  Holders  for  magnesium  and  like 
candles. 

8437  E.  HATTON.  Reflectors  for  incandescent,  etc.,  lamp. 
8492    J.  COLLINS  and  H.  S.  BRADNOCK.    Combined  fire 

screen  and  heater. 
8494    H.  E.  SMITH.    Manufacture  of  producer  gas. 
8497    A.  BACHNER.    Regulating  taps  for  gas,  etc. 
8502    M.  WILLIAMS.    Gas  producers. 

8521  A.  J.  BOULT  (A.  M.  Rosenthal  and  C.  M.  A.  Rosen- 
thal, Sweden).  Apparatus  for  briquette  manufac- 
ture.* 

8530  J.  J.  M.  BECINEUL.  Treatment  of  gas  purifying 
material  for  recovery  purposes.* 

8534  TANGYES  LTD.  and  J.  ROBSON,  Jun.  Gas  pro- 
ducer 

8539  B.  BOULTON  and  HAYWARD  LTD.  (A.  G.  Byard, 
Spain).  Stop  valves  for  gas  mains  of  coke,  etc., 
ovens.* 

8543  E.  S.  COOK  and  W.  H.  CHIPPERFIELD.  Increasing 
and  equalising  gas  pressures.* 

8568    THE   BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co..  U.S.A.).  Machines  for 
manufacture  of  incandesce    b  electric  lamps. 

8574  R.   HADDON   (The  Aut   Ges  Vormals,    C.    H.  Slob- 

waissen  and  Co.,  Germany).  Incandescent  spirit 
lamps.* 

8575  R.  HADDON  (The  Aut  Ges.  Vormals,  C.  H.  Slobwaissen 

and  Company,  Germany).  Incandescent  and  vapour 
lamps.* 


Jewellery,  Clocks,  and  Music. 

(Including  Phonographs,  etc.) 
8157    M.   GOLDSTEIN.  Watches.* 

8280    A.    MOLLARD.      Record-receiving  devices   in  sound- 
producing  apparatus.* 
8346    J.  LOGAN.  Phonographs. 

8400   FARZAND  -  I  -  DELPIZIR-I-DAULET-I-ENGLISHI A. 

Musical  instrument.* 
8407    THE  HON.  C.  A.  PARSONS.    Sound  producers. 
8450    W.  ST.  GEORGE  WALSH  and  J.  B.  HOGAN.  Clock 

cases,  etc. 

8517    A.   J.  BOULT   (H.   S.   Mills,   U.S.A.).  Phonograph 
apparatus.* 


Leather  Goods,  including  Machinery. 

8202    F.  SQUIRE.    Boots  and  shoes. 
8288    J.  A.  RHOULT.    Sewing  shoe  soles  to  uppers.* 
8446    R.  A.  S.  PROSSER.    Ventilation  of  boots  and  shoes. 
8464    W.    SCHONNTNG.    Detachable    heels   for    boots  and 
shoes. 

8193    H.  SADLER.    Horse  harness. 


Medical. 

8261    H.  HELLEWELL.    Device  for  assistance  of  defective 
hearing. 

8353  G.  W.  TAYLOR  and  J.  SPENCER.  Ointment  or  salve. 
8357    W.     DAVENPORT.       Administering    electricity  for 

medical  purposes. 
8527    W.  C.  GEELY.    Invalid  bedsteads. 

8549    H.  C.  SAVERY.    Anatomical  measuring  ind  recording 
machines.* 

8558    O.  BOERNER.    Massage  apparatus. 
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Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

8221    G.  GIN.    Process  for  the  electro-metallurgical  manufac- 
ture of  metals  or  alloys  free  from  carbon. 

8386  R.  BAGGALEY.    Smelting  ores  and  separating  mattes 

and  apparatus  therefor.* 

8387  C.  N.  ALLEN.  Method  of  converting  copper  matters.* 
8397    J.  R.  EVANS.    Metallic  lathing.* 

8509   A.  E.  FLEWIN.    Gold  extractor  or  concentrator. 
8555    F.   C.  W.  TIMM.    Reducing,  burning,  smelting,  etc., 
furnaces.* 

8566    H.    E.  NEWTON    (Robert    Hoe,    U.S.A.).  Apparatus 
for  metal  casting.* 


Optical,  Mathematical,  etc.,  Instruments- 

8268    R.    COX.       Initial    reading   indicator   for  surveying 

instruments.* 
8275    S.  S.  LAWRENCE.    Spectacles,  etc.* 
8334    W.  J.  HOULGATE.  Pantograph. 

834    P.  EFFING.    Process  of  producing  light-projections  by 

means  of  the  kinematograph.* 
8478    W.  H.  ELY.    Eye-glass  bridges. 


Printing  and  Typewriting. 

8161  E.  L.  BECK:  and  A.  ISAACS.  Duplicator.* 

8174  A.  W.  CHATHAM.    Means  for  securing  duplicate  copies. 

8213  C.  RICHTE.  Preparation  of  printing  plates  or  surfaces.* 

8247  J.  R.  HILL.    Transfer  presses.* 

8251  G.    A.   SHOEMAKER.    Improvements   in  binder  and 
leaf* 

8328  T.  IBBETSON.    Type  locking  apparatus. 

8513  H.  JARVIS.    Typewriting  and   tabulating  machines.* 

8551  D.  S.  KENNEDY.    Linotype  machines. 


Railways  and  Tramways. 

8122    S.  G.   BENNETT.    Electric  tramways. 

8165    MESSRS.   B.  BOULTON   &   HAYWOOD   LTD.  and 

T.  S.  STANDFAST.    Rail  joints. 
8194    H.  J.   MATTHEWS.    Railway  signalling. 
8201    F.  G.  COSENT.    Actuating  brakes  of  railway  vehicles.* 
8263    J.  NOBLE.    Brake  mechanism  for  railway  wagons,  etc. 
8265    T.  H.  SANDERS.    Railway  turntables  and  traversers. 
8320    H.  W.  MAYNARD.    Providing  trains  with  automatic 

danger  signals. 

8491    THE  REV.  LORD  A.  C.  DOUGLAS.    Fog  signalling  ap- 
paratus for  railways. 
8520    F.  N.  ADDIS.    Railway  vehicle  couplings. 
8523    K.  SCHOLZ.    Railway  signalling  system. 
8557    H.  LOMAS.    Railway  signal  pulleys. 


Sanitation- 

(Including  Building  and  Hardware.) 

8347  F.  M.  SPENCE,  H.  SPENCE,  and  P.  SPENCE  and 
SONS  LTD.,  and  R.  OCKEL.  Treatment  of 
sewage  and  similar  sludges. 

8375  E.  J.  ELFORD.  Means  for  jointing  drain,  sewer,  and 
like  pipes. 

8480  H.  PYNEZAR  and  W.  BARDILL.  Sanitary  vehicle 
for  collecting  house,  etc.,  refuse. 


Shipbuilding  and  Navigation. 

8184    R.  SYKES.  Anchors* 

8212  A.  HARDI.  Improvements  in  flying  machines,  partly 
applicable  to  high-speed  boats. 

8351    H.  N.  BRAY  and  J.  MASSEY.  Ships. 

8405    H.  A.  FISHER.    Construction  of  ships,  etc. 

8416  E.  OLDENBURG.  Apparatus  for  ascertaining,  indi- 
cating, and  recording  the  distance  travelled  by 
ships  and  the  like. 

8423    J.  NELSON.  Anchors. 

8510    J.  B.  MILLET.    Submarine  signalling  apparatus. 
8556    R.  B.  ARMSTRONG  and  G.  H.  ROBINSON.  Screw 
propellers. 


Stationery  and  Paper. 

8150  W.  LOCKETT.  Covers  for  cheque  books,  etc.* 
8232    W.  C.   PRIDEAUX.    Newspaper  liolder. 


8233    W.   C.  PRIDEAUX.      Book  holder  and  paper  cutter 
combined. 

8325    E.  F.  MORRIS.    Manufacture  of  paper. 

8374    H.  WESLEY.    Postal  wrappers  for  picture  postcards, 

8481    A.  G.  MOUNTFORT.    Luminous  electric  pen. 
8561    C.  A.  GRUNEWALD.    Letter  file.* 


Steam  Boilers  and  Fittings. 

8118    \V.  M.  SIMPSON.    Steam  generators. 
8130    J.  M.  McM ARTIE.    Steam  generators. 
8204    W.  POULTON  and  M.  HURD.    Furnaces  for  steam 
boilers. 

8236    F.  JAMIESON.    Furnace  bar. 

8257    J.   H.    LILLE Y.      Doors,    particularly    applicable  to 

boilers  and  the  like. 
R.  G.  GOSLING,  juu.    Forced  draught  apparatus  for 

steam  boilers,  . 
8327    T.  A.  GRESTY.    Sectional  steam  generators. 
8356    THE  DORRATOR  IRON  CO.  LTD.,  W.  MORRISON, 

and  J.  BAIRD.    Fire  grates. 
8373    J.    CROSSMAN.    Controlling   apparatus  for  supplying 

water  to  steam  generators. 
8381    W.  R.  F.  PATCHETT  and  J.  H.  HEATON.  Road 

vehicle  steam  generator. 


Spinning,  Weaving,  and  Allied  Trades. 

8123  J.  L.  RUSHTON.    Preparing  roving  and  similar  waste 

for  spinning. 

8124  J.  L.  RUSHTON.    Self-acting  mules. 

8128  E.  HOLLING WORTH  (The  Crompton  &  Knowles  Loom 

Works,  U.S.A.).    Looms  for  weaving  pile  fabrics. 

8129  W.  H.  ROTHWELL,  J.  ROTHWELL,  and  H.  ROTH- 

WELL.  Shedding  mechanism  of  looms  for  weaving. 
8160  L.  BLANCK.  Finishing  machines  for  textile  fabrics.* 
8219    T.  WRIGHT.    Knotters  or  appliances  for  tying  together 

the  ends  of  threads.* 
8225    C.   BARKER.    An  improved  method  of  an  adjustable 

let-off  motion,  applicable  to  looms  for  weaving. 
8229    D.  W.  MIDGLEY.    Self-acting  mules.  - 
8317    J.    WILSON.      Appliances  for   spraying   or  damping 

cloth  materials,  yarns,  raw  materials,  etc.* 
8349    F.  S.  JOHNSON.  '  Ring  spinning  and  ring  and  flyer 

doubling  frames. 
8360    W.  S.  SQUIRE.    Knitting  machines. 
8438    C.  BLAIR.    Machines  for  raising  pile  on  fabrics. 
8462    J.  P.  ROBERTSON    and    T.     H.    WEBB.  Bobbin 

carriers  and  neck  brasses  for  roving  frames. 
8505    J.  B.  G.  BONNAUD.    Manufacture  of  artificial  silk. 
8535    A.  A.  WHITLEY.    Clips  for  tentering  machines. 


Toys,  Games,  and  Sport. 

8143  W.  MILLER.  Dumb-bells. 

8145  J.  WYLLIE.    Grinding  curling  stones. 

8176  A.  MARSTON.    Golf  marker. 

8180  C.  LEIGH.    Holders  for  billiard  ohalk. 

8314  W.  REID.    Revolving  golf  club  handle  grip. 

8429  J.  H.  BROWN.    Puzzle  or  game. 

8430  R.  L.  and  E.  M.  URQUHART.    Golf  balls. 
8529  J.  P.  STOKOE.    Golf  clubs. 

8536  J.  D.  PATCHETT.    Golf  ball  cleaner.* 

8537  J.  D.  PATCHETT.    Fishing  tackle  suspender.* 

8538  J.  D.  PATCHETT.    Oil  holders  for  dry  fly  fishing. 


Tyres. 

8131    C.  CHALLINER.    Elastic  tyres. 

8175    C.  STAFFORD.    Tyres  and  wheels  for  road  vehicles. 
8209    A.  T.  EYTON.  Tyres. 

8238    H.  REID,  A.  T.  REID,  and  J.  RIEKIE.  Tyres. 

8264    W.  C.  BAKER.    Pneumatic  tyre  covers.* 

8289    J.  W.  CANN.    Securing  tyres. 

8447    S.  G.  BOARD.    Vehicle  wheel  tyres. 

8157    T.   J.  R.   CLARKSON.      Side  slipping  and  skidding 

preventing  device  for  pneumatic  and  rubber  tyres. 
8498    G.    JONAS.    Improvements  in   parts    of   wheels  with 

pneumatic  tyres. 

Vehicles,   Wheels,  etc. 

8116    C.  H.  DENT.    Motor  vehicle  driving  mechanism. 

8119    H.  GUNSON.    Road  wheels  for  self-propelled  vehicles. 

8133    J.  U.  RICHARDSON.    Motor  car  frames. 
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8220  W.  WALKEE.  Lever  horse  applied  brake  for  vehicles. 
8255    J.  W.   PEFFLE.    Car  brakes.* 

8272    H.  FOWLER  and  J.  BARRATT.    Fire  carriages  for 
road  vehicles.* 

8296    S.   SMITH  and   A.    G.    SMITH.    Speed   recorder  tor 
motor  cars,  etc. 

8436    E.  T.  HEADECH.    Preventing-  side-slip  and  skidding 
of  motor  cars,  etc.* 

8455  J.  M.   EDWARDS.    Facilitating-    oral  coinimmication 

between  occupants  of  trailers  for  motor  vehicles,  etc. 

8456  R  S.  WOOD.    Pneumatic  tyred  wheels. 

8475    B.  WAGENACHSEN   and    FABRIK  EGGEBRECHT 

and  SCHUMANN.    Vehicle  axles* 
8496    H.  MYDDLETON.    Road  vehicle  axles. 
8514    R.  WITHEY.    Manufacture  of  tyres  and  tyre  covers 

from  treated  hides. 
8526    J.   W.  CANN.    Mechanism   for  driving,   braking,  and 

spragging  motor  cars,  etc. 
8548    A.  DOWNS.    Motor  vehicle  driving  gear.* 
8553    J.  VON  KOROKNAY.    Motor  vehicles. 


Wearing  Apparel. 

8120  G.  P.  MIRAMS.  Pneumatic  soles  for  boots  and  shoes. 
8125    J.  A.  GAUNT  and  J.  GAUNT.    Stiffening  for  use  in 

large  sleeves  of  ladies'  dresses. 
8137    R.   HALL  &   SONS   LTD.  land  J.   JONES.  Safety 

devices  for  the  quadrant  of  self-acting  mules. 
8179    H.    P.     GAMBLE    and    A.    BLACK.  Heel-nailing 

machines. 

8181  F.  MUNZ  and  E.  T.  H.  GRUBE.    Skirt-holding  devices. 

8182  E.  COGNE.  Skirts. 

8192    J.  BONNICART.    Safety  device  for  pockets. 
8235    J.  THOMPSON.  Collar. 

8262    D.  O.  MOODY.    Device  for  use  with  articles  of  wearing 
apparel. 

8266   A.  McAFEE.    Studs,  etc.,  for  sporting  boots* 

8300   W.  H.  WHEATLEY  (The  E.  C.  Moore  &  Sons  Co., 

U.S.A.).  Aprons.* 
8331    J.  M.  A.  W.  ZIMMERMANN.    Safety  pins* 

8336  M.  AHRONSBERG.    Bows  or  ties  for  personal  wear. 

8337  G.  H.  WARD.    Motor  car  rider's  apron. 

8348    F.   MALONE.     Trouser    guard    and    protector  for 
cyclists. 

8369    W.    R.   GARLANDE-BEAUFOY.    Compound   for  re- 
moving the  rough  edges  of  starched  linen,  etc.* 
8390    C.  GROSVENOR.    Brooch  pins,  etc. 
8479    J.  T.  GAGER.    Garment  hangers.* 
8483    C.  J.  SCHWAB.    Inflatable  wearing  apparel.* 
8525    A.  L.  DELION.    Detachable  hat  leathers. 
8573    M.   STRIBERNY.    Transporting  and  carrying  clothes 
caae. 


Miscellaneous, 

8126    A.  L.  LODDE.    Disinfecting  tools,  etc.,  for  the  dress- 

iner  of  hair  or  skin  of  the  human  body. 
8135    A.  S.  CROSBY.  Scales. 

8152  T.  H.  BLAKESLEY.    Apparatus  for  the  superposition 

or  mixing  of  spectrum  colours. 
8147    T.  S.  JACOB.    Suspender  card. 

8153  W.  TARVER  and  J.  CARL.    Proscenium  advertising- 

box. 

8156    G.  HENDRY.    Defrosting  meat,  etc. 

8171  R.  J.  CROWLEY.    Refractory  compositions. 

8172  J.  HUTCHINSON.    Utilising  clinker,  cinder,  and  Hue 

dust  residue  of  towns  for  making  paving. 

8173  H.   H.    CUMMINGS.      Magazine   or  multiple  article- 

holders. 

8185  G.  W.  JOHNSON.    Manufacture  of  dyes. 

8186  P.  KORTEN.    Roller  blotter.* 

8188  F.  R.  WELKINS.    Book  supporter. 

8189  J.  M.  JHONSTON.  Book  supporter. 
8191    H.  T.  LYALL.    Advertising  device.* 

8205  J.  RICHARDS.    Sockets  for  brushes. 

8206  A.  KIRNER.    Manufacture  of  half-stuff  from  peat. 

8217  E.  M.  E.  BUTTERY.    Lawn  mower  grass  catcher. 

8218  A.  E.  WALKER.    Riser  spring. 
8226    J.  MARQUA.    Self-acting  life  belts. 

8234    A.  FORMAN.    Fish-frying  pans  of  fried  fish  shops. 

8241  R,  FIELD.    Cash  check  till. 

8242  A.  H.  LAWRENCE.    Tobacco  pipes. 
8246   J.  PARKINSON.    Spring  balances. 
8250    L.  A.  CARNE.    Cigar  cutter. 

8252    W.    FAIR  WEATHER    (Brandt    Cashier   Co.,  U.S.A.). 
Calendars.* 

8259    A.  FREDERICK,  L.  SPENCE,  and  T.  HENDERSON. 

Refrigerator  for  boxes,  etc. 
8276    R.  H.  FILMER.    Cardboard  boxes,  etc.* 


8277    J.  L.  DANIELS,  jun.    Process  of  treating  tobacco.* 

8291  W.  S.  SIMPSON.    Hair  combs. 

8292  J.  C.  EGRY.    Device  for  making  inlaid  linoleum,  etc.* 

8293  J.  HENGE,    Paint  driers.* 

8294  R.  H.  PAGE.    Bunching  flowers. 

8308  T.  EVES.    Aerating  apparatus. 

8309  M.  MAHR.  Combs. 

8319    F.  REDDAWAY  and  CO.  LTD.  and  T.  T.  POWELL. 

Tubing  or  hose  for  the  transmission  of  fluids. 
8322    J.  J.  PLATER.    Travellers'  skips,  etc. 
8329    A.  J.  T.  OGDEN.    Copy-liolder  for  drawing  board. 
8335    H.  C.  WARREN.    Hair  and  wool  clippers. 
8342    A.    B.  LENNOX  and   T.  MACKENZIE.  Evaporators 

for  brewing  purposes. 
8345    G.  COCHRANE.    Cigar  and  cigarette  holder. 
8352    J.    HARVEY    (R.   Harvey,    West  Indies).  Appliances 

for  treating  crushed  cane,  etc. 
8355    C.  J.  KRALL.    Flower  and  like  pots. 
8361    D.  K.  SWARTWOUT.    Separating  devices.* 
8364    W.  WEISE.    Lids  or  covers  for  receptacles,  etc.* 
8366    SOCIETE  C.  and  G.  PULINX.    Water  filler.* 
8372    T.  GROSSMAN.    Spargers  for  obtaining  extracts  from 

malt,  etc. 

8370  T.    CROSSMAN.      Skimming    apparatus  for  brewing 

purposes,  etc. 

8371  T.  CROSSMAN  and  OTTI  SELG.    Apparatus  for  fer- 

menting, maturing,  and  storing  beers,  etc. 

8377  T.  GILBEART.    Counter  pans  for  milk. 

8378  H.  R.  GREGORY  and  T.  M.  THOM.    Process  for  re- 

claiming waste  vulcanised  rubber.* 
8380    W.  LAWTON.    Razor  stropping  machine. 
8388    T.  SEWARD,  T.  SMITH,  and  H.  SKELTON.  Filter 

for  cleansing  air  for  hospital  purposes. 
8396    W.  J.  BENNETT.  Windmills. 

8399  A.  E.  STONE.  Apparatus  for  controlling  the  descent 
of  heavy  articles — c.y.,  bulkhead  doors,  goods,  etc. 

8403  N.  WAHL.  Manufacture  of  seamless  felt  tubes  for 
covering  rollers  and  the  like. 

8406   T.  LEITZ.  Filters* 

8413    C.  HOSLI.    Drawing  rollers.* 

8417  E.  COLEGATE  and  C.  W.  TAYLOR.  Metal  sealed 
envelope. 

8420  J.   S.  WEINGOTT.    Mount  for  tobacco  pipes,  cigar, 

and  cigarette  tubes. 

8421  A.  GOZZARD.    Tapes  for  measuring  wines,  spirits,  etc. 

8422  COUNTESS      DOWAGER     OF  DONOUGHMORE. 

Travelling  holdalls. 

8424  J.  S.  WEINGOTT.    Tobacco  pipes,  cigar,  and  cigarette 

tubes. 

8425  A.  T.  MOORE.    Show  cases. 

8441    J.  B.  HILLIARD.    Card  or  ticket  holder. 
8463    S.  J.  DAVIS.    Cigar  ash,  etc.,  receptacle  covers. 
8468    R.  RATCLIFFE  and  HOLT  and  KIRK  LTD.  Whip- 
ping motion. 

8476  O.  PAMPE.  Combined  separation  of  the  head  and  tail 
products  and  periodic  distillation  and  rectification. 

8503  H.   A.   KING    and    A.     C.     STEVENS.  Weighing- 

machines. 

8504  E.   V.   SPENCER   and  J.   VON    ROMSCKE.  Devul- 

canisation  of  indiarubber. 

8531  P.  KIMP,  A.  P.  STOKES,  W.  ALDERSTON,  and  A. 
W.  JONES.    Coal,  stone,  etc.,  cutting-  machines. 

8533  F.  J.  WEEDEN  FRAML.  Self-acting  movable  and 
locking-  action  movement. 

8540  C.  ANONYME.  CONTINENT  ALE  POUR  LA  FAB- 
RICATION DES  COMPTEURS  A  GAZ-ET- 
AUTRES  APPAREILS.    Iuduction  meters.* 

8542    G.  H.  BARRUS.    Multiplying  draft  gauge* 

8546    A.  VELLEMAN.    Wire  frame  machines.* 

8554    H.  HAGSPIEL.    Liquid  meters.* 

8559  A.  STEVENSON  and  F.  L.  IMPEY.    Cardboard,  etc., 

boxes  for  containing  and  sprinkling  granular,  etc., 
material. 

8560  J.  B.  CH AHMET.    Show  stands  fur  necklaces,  collars, 

etc. 

8565    A.  McLEAN  and  W.  PATERSON.    Liquid  filtration. 


Electkical  Amalgamations  in  Germany. — The  electrical 
companies,  Felten  and  Guillaume,  of  Mulheim-on-Rhine,  and 
Lahmeyer  and  Company,  of  Frankfof t-on-Maine,  have  agreed 
to  an  amalgamation  subject  to  the  approval  of  shareholders  of 
both  concerns  at  a  meeting  to  be  held  on  May  4th,  under  the 
title  of  "  United  Felten  and  Guillaume-Lahmeyer  Works."  To 
accomplish  this  the  share  capital  of  Felten  and  Guillaume  is 
to  be  raised  from  <£1,SOO,000  to  £2, 750,000.  The  Felten  and 
Guillaume  Company  employs  about  5,000  hands,  and  has 
developed  extensive  deep-sea  cable  works,  while  the  Lahmeyer 
works  have  a  world-wide  reputation  for  the  manufacture  of 
dynamos.  The  new  company  will  be  able  to  cultivate  practically 
all  branches  of  the  electro-technical  industry. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  marks  and  clerk. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  May  22nd,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

20180    O'TOOLE.    Interchangeable  or  adjustable  name  plates 

for  taps  and  the  like. 
20401    PFEIFER.     Implement  for    levelling    the  soil  after 

ploughing. 

21505    RICHAEDSON.    Direct-acting  engines. 

The  main  valve  is  provided  with  a  pair  of  auxiliary 
pistons;  the  pressure  fluid  is  admitted  to  the  external  sur- 
face of  one  piston  and  is  shut  off  from  the  other;  the 
internal  surfaces  of  the  pistons  are  open  to  exhaust  and  the 
shut-in  pressure  fluid  is  ejected  or  forced  as  the  valve 
reciprocates  past  the  pistons,  the  latter  being  adapted  to 
close  alternately  against  valve  seats. 

2174-1  FEELY.  Head  rests  for  bedsteads.  [Date  applied  for 
Tinder  International  Convention,  November  19th, 
1903.] 

22351    MORGAN.    Dumping  wagons. 

22761    HENKELS.    Manufacture  of  ribbons  or  trimmings  for 

ornamental  purposes. 
23079    BURLAT,  BURLAT,  BURLAT,  &  BURLAT.  Crank 

mechanism.    [Date  applied  for  under  International 

Convention,  April  9th,  1904.] 

Cylinders  are  arranged  with  their  axes  radial  about  a 
common  centre,  and  the  piston  rods  are  adapted  to  move 
in  rectilinear  lines  along  said  axes.  The  crank  shaft  is 
arranged  in  such  a  manner  that  its  axis  is  displaced  with 
regard  to  the  common  centre,  and  the  cranks  are  so  con- 
nected to  the  piston  rods  that  their  centres  are  in  the 
rectilinear  jines  of  the  cylinder. 
23238    BROWN.    Self-holding  plate   or  card  for  display  or 

advertising  purposes. 
24201    YOUNG.    Engine  valves  for  diminishing  friction  and 
facilitating  accommodation  to  the  seat  and  relief  of 
cylinder. 


The  seating  parts  of  a  Corliss  engine  valve  are  made  in 
strips  or  bars  whose  length  is  transverse  to  the  travel  of  the 
valve,  and  are  each  separately  movable  inwardly  and  out- 
wardly to  accommodate  themselves  to  the  seat,  and  lifting 
therefrom  for  the  relief  of  the  cylinder. 

24352  CLOUD.  Vacuum  brakes  for  railway  and  like  vehicles. 
Consists  of  a  reservoir  normally  containing  air  at  atmos- 
pheric pressure,  which  is  provided  with  manually  operated 
means  by  which  it  can  be  put  into  communication  with  the 
train  pipe,  and  also  with  or  without  means  for  manually 
controlling  the  communication  between  the  reservoir  and  the 
atmosphere. 

25118    KNORN.    Safety  device  for  stopping  trains  attempting 
to  pass  danger  signals. 

An  arrangement  whereby  the  partition  (in  safety  devices 
which  a  partition  shuts  of  the  compressed  air  pipe  of  the 
brake  device  from  the  outer  air)  by  a  recoil  device  move- 
able only  in  one  direction  is  prevented  from  assuming  its 


original  position  and  thus  securing  the  free  passages  of  the 
air  required  to  cause  the  brake  to  act. 

25120  AVHITE  (Wilkinson).    Construction  of  furniture. 

25121  WHITE  (Wilkinson).    Chairs  and  similar  articles  of 

furniture. 

25122  WHITE    (Wilkinson).     Manufacture    of    solid  beut 

wooden  parts. 

25123  WHITE  (Wilkinson).    Barbers'  chairs  and  like  articles 

of  furniture. 

25220  WILSON.  Protective  systems  for  electric  distribution 
lines.  [Date  applied  for  under  International  Con- 
vention, November  20th,  1903.] 
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An  arrangement  of  controlling  and  protective  devices 
arranged  to  cut  out  a  fatilty  transmission  line,  or  set 
of  feeders,  provided  it  is  drawing  such  an  excess  of  current  as 
to  overload  the  generators,  and  also  that  the  other  sets  of 
transmission  lines  are  in  a  healthy  condition. 
25867    GATES.    Vehicle  wheels. 

The  tyre  of  the  wheel  consists  of  a  series  of  independent 
arc-shaped  sections,  each  section  being  provided  with  a 


base  portion  which  slips  into  and  interlocks  with  the 
channelled  rim  of  the  wheel;  the  sections  arc  held  together 
and  clamped  within  the  channelled  rim. 

26604    RESTLER.    Automatic  fire  extinguishing  apparatus. 
26926    COCHRAN.    Suspending  curtains. 
26928    HENDERSON.  Elevators. 

Two  or  more  circular  rails  are  rotatably  fixed  to  the 
bottom  of    the  platform    and    engage  successively  with 
rollers  on  the  guide  rails.    When  the  rails  are  rotated  in 
one  direction  the  platform  will  ascend  and  vice  versa. 
27129    SHOENBERGER.    Harness  buckles. 
27131    WAHLIN  &  JACOBSEN.    Scissors  or  shears. 
27198    JOHNSON    (Simplex    Concrete    Piling    Co.).  Con- 
struction of  concrete  piles,  and  preparatory  piles  to 
be  used  therefor. 
27300   WISSMANN.    Sieves  or  screens. 

27883    TRAYLOR.    Rotary  screens  for  minerals  and  other 
substances. 

27904    GARDINER.    Secondary  batteries. 
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27748  SOC.  NOUVELLE  DES  ETABLISSEMENTS  DECAU- 
VILLE  AINE  SOC.  ANON.  Means  for  controlling 
the  supply  of  fuel  to  the  cylinders  of  internal-com- 
bustion motors.  [Date  ajiplied  for  tinder  Inter- 
national Convention,  September  23rd,  1904.] 


An  auxiliary  slide  valve  A  is  provided  which,  is  concentric 
with  the  main  supply  valve,  and  is  adapted  to  be  dis- 
placed in  the  direction  of  the  axis  of  the  latter,  so  that  the 
passage  for  the  fuel  by  the  main  valve  during  each  suction 
stroke  can  be  throttled  by  means  of  the  auxiliary  valve  if 
desired. 

28167    CANHAM.    Dressmaker's  fitting  stand. 

28582  DELVILLE  &  MENNIG.  Means  and  apparatus  for 
effecting  the  supply  and  exhaust  of  steam  to  and  from 
steam  engines  working  with  slide  valves. 

The  motion  communicated  to  the  slide  valve  is  accelerated 
towards  the  ends  of  its  strokes  and  retarded  during  the 
middle  part,  these  variations  being  made  according  to  the 


degree  of  expansion  required.  By  this  means  increased 
openings  are  afforded  for  the  entrance  of  the  steam  to  the 
cylinder  and  for  the  exhaust,  which  extending  the  expan- 
sion and  the  compression  period  is  reduced  to  correspond 
with  smaller  dead  spaces. 

28776  LINDEMANN  (Gebruder  Korting  Akt.-Ges.).  Spray- 
ing nozzles. 

A  restriction  is  formed  in  the  supply  channel  of  the 
nozzle  by  means  of  which  the  pressure  is  reduced  in  a 
space  behind  the  nozzle  orifice  so  as  to  effect  the  formation 
of  an  intimate  mixture  of  liquid  and  steam  or  vapour 
therein  before  the  liquid  enters  the  orifice.  The  area  of 
the  restriction  may  be  varied. 

28799  HODGKINSOIN.  Fluid-pressure  turbines.  [Date 
applied  for  under  International  Convention,  January 
20th,  1904.] 


To  automatically  counterbalance  the  end  thrust  on  a 
turbine-driven  propeller  shaft,  the  end  thrust  closes  a  valve 
A  in  a  chamber  through  -which  oil  under  pressure  is  passed. 


The  closing  of  the  valve  causes  pressure  in  a  pipe  B  which 
raises  a  piston,  thereby  closing  a  valve  in  a  pipe  connected 
with  the  exhaust  side  of  the  turbine.  A  counterbalancing 
pressure  is  thus  set  up  in  the  space  C  which  acts  against  the 
piston  shown. 

29095    MULLENBACH.    Plugs  adapted  to  be  inserted  into 

tobacco  pipes  and  holders  for  cigars  and  cigarettes. 

[Date  applied  for  urder  International  Convention, 

September  2nd,  1904.] 
29408    RENAULT.     Current    distributors    for    the  electric 

ignition    devices    of    internal-combustion  engines. 

[Date  applied  for  under  International  Convention, 

September  23rd,  1904.] 


The  contacts  and  terminals  of  a  high  voltage  distributor 
are  i  arried  by  an  insula  ting  plate  in  an  easily  removable 
casing  enclosing  the  ignition  cam  A.  The  contacts  are  so 
insulated  that  they  may  be  examined  without  removing  the 
cam. 

29409  RENAULT.  Carburetters  for  internal-combustion 
engines.  [Date  applied  for  under  International  Con- 
vention, October  1st,  1904.] 


The  automatic  carburetter  comprises  two  spraying  nozzles, 
one  being  in  direct  communication  with  the  cylinder,  while 
the  other  nozzle  is  separated  therefrom  by  a  closing  device 
A  operated  according  to  the  degree  of  vacuum  in  the  motor 
cylinder. 

29462    ROBERTSON.    Post-marking  machines. 

1905. 

136    CONRAD.    Electric  transformers.    [Date  applied  for 
under  International  Convention,  January  20th,  1904.] 
A  transformer  core  is  arranged  with  two  magnetic  cir- 
cuits, one  of  high  reluctance  normally  unsaturated,  the 
other  of  low  reluctance  normally  saturated.    The  primary 
winding  is  placed  so  that  the  magnetic  flux  which  it  pro- 
duces passes  round  both  circuits,  but  at  the  normal  voltage 
of  supply  the  major  portion  of  the  flux  will  pass  through 
the  circuit  of  small  reluctance  on  which  the  secondary 
winding  is  located. 
960    SIEVERT.    Process  and  apparatus  for  blowing  hollow 
glass  bodies. 
1144    JOHNS.  Gates. 

1312    BLOGG.    Manufacture  of  culinary  essences. 

1315    MILLER  &  DRAYSON.    Boxes  or  cases  for  wreaths 

and  other  memorials. 
1572    DE  HEMPTINNE.    Process  for  converting  oleic  acid 

into  stearic  acid  and  like  compounds.    [Date  applied 

for  under   International  Convention,    March  19tb, 

1904.] 

1754  DE  LA  VALETTE.  Electric  ignition  devices  for 
explosion  engines.  [Date  applied  for  under  Inter- 
national Convention,  January  28th,  1904.] 


660 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


1225    DALCHOW.    Steam  turbines.    [Date  applied  for  under 
International  Convention,,  January  22nd,  1901.] 


2S72 


,')376 
3433 

3970 


The  turbine  is  provided  with  an  arrangement  so  that 
it  can  be  turned  through  an  angle  of  180  deg.  in  order 
to  reverse  the  driven  shaft,  the  turbine  being  so  disposed 
that  it  may  be  coupled  with  both  shaft  ends  to  the  driven 
shaft. 

WARD.  Combination  lining  form  and  stiffened  heel  piece 
for  use  with  "  welted  "  soles  for  making  up  slippers, 
shoes,  or  other  foot  wear. 
HAMLETT.    Mowing  and- like  machines. 
C  ARB  ONE.    Devices  for  exerting  an  electro-magnetic 

influence  on  the  arcs  of  electric  are  lamps. 
FRIED.   KRUPP   AKT.-GES.    Brake  mechanism  for 
ordnance.    [Date   applied   for   under  International 
Convention,   March  31st,  1904.] 
Apparatus  for  attaching  the  brake  cylinder  to  the  barrel 
of  the  gun  and  for  mounting  the  running-out  spring,  in 


which  the  screwed  spindle  is  provided  with  a  closed  sleeve 
which  surrounds  it  and  projects  into  the  liquid  chamber  of 
the  brake  cylinder,  and  the  free  end  of  the  sleeve  is  sup- 
ported in  the  brake  cylinder  by  lugs  formed  on  the  sleeve. 
4663  JOHNSON  (Firm  W.  C.  Heracus).  Moulding  hollow 
vessels  of  quartz  glass. 


Complete  .Specifications  open  to   Public  Inspection 
before  Acceptance,  under  the  Patents  Act,  1901. 


1026 
1807 

3827 

3893 

3979 
4301 
4759 
4845 

4896 

4897 

4983 

5130 

5131 

51(39 
5146 

5155 
5156 

5233 

5350 
5369 


1905. 

MEINECKE.    Fence  post. 

FRIED.  KRUPP  AKT.-GES.  Sighting  attachments 
for  ordnance. 

ROBIN-LANGLOIS.    Machines  for  the  manufacture 

of  sugar. 

NILSSON  &  JONSON.  Distributing  devices  for  centri- 
fugal separators. 

JONES.    Supporting  devices  for  electric  conductors. 

BRIEST.  Carburetters. 

ERICSON.    Smoke-preventing  furnaces. 

UNION  ELEKTRIC1TATS  GES.  IN  LIQUIDATION. 
Alternating-current  motors. 

KAEFERLE.  Apparatus  for  regulating  or  reducing 
the  pressure  of  fluids. 

MARTIN.    Shearing  tools  for  cutting  sheet  metal  and 

the  like. 

DE  MORSIER.  Means  for  fastening  bolts  and  screws 
in  woodwork. 

PROST  &  MICHEY.    Manufacture  of  new  uninflam- 
mable materials. 
VON  POCCI.  Fire-arms. 
ATWOOD.    Boat  propellers. 

DE  MOLLINS.  Templates  for  use  in  the  construction 
of  arches,  vaults,  and  the  like. 

PREUSS.    Stocks  and  dies  for  cutting  threads  on  bars. 

ASCHINGER  &  LOTTNER.  Device  for  threading  sew- 
ing machine  needles. 

MAYNES.  Bicycle  gearing  and  controlling  mechanism 
therefor. 

FREUND.    Brake  mechanism. 

DAVIS  &  HASKINS.    Measuring  instruments. 


The  Following  Accepted  Applications  for  Patents  are 
Open  to  Opposition  up  to  May  29th,  1905. 

1903. 

27737    McLARTY.    Means  or  apparatus  for  use  in  cutting  or 
dressing  stone,  metal,  or  like  materials. 


1904. 

3932  NEIL.  Drag  apparatus  of  machines  for  "open"  draw- 
ing, finishing,  reducing,  roving,  and  spinning  fibrous 
materials. 

3962    EVANS.    Apparatus  for  the  separation  of  liquids  from 
solids,  particularly  applicable  to  the  treatment  of 
gold-bearing  slimes. 
4230    PFEIFER  &  WOLZ.    Process  and  apparatus  for  the 

complete  combustion  of  solid  fuel. 
4298    BLANPA1N.    Photographic  cameras. 
5445    FREW  &  DEMPSTER.    Fermented  beverages. 
6560    ATKINSON.    Automatic  electric  switches. 

If  the  current  in  the  main  exceeds  or  falls  below  a  pre- 
determined amount,  the  solenoid  A  actuates  a  float  which 
correspondingly  affects  another  float  immersed  in  the  same 


liquid.    The    second   float  carries  an    arm  B    which  is 
adapted  to  bridge  one  of  two  sets  of  contacts  to  energise 
a  cut-out  in  the  main. 
6575    ROBERT    YOUDE,    SARAH    HANNAH  YOUDE, 
MARY  LILIAN  GERTRUDE  ELLISON  YOUDE, 
MARY    HELEN    YOUDE,    SARAH  HANNAH 
YQUDE,     &     JESSIE     YOUDE.  Bird-rearing 
apparatus. 

6646    AMMER.    Call  system  for  telephone  stations. 
6676    PEET  &    RICHARDS.    Ratchet   braces   and  similar 
apparatus. 

This  ratchet  brace  is  constructed  to  rotate  the  tool  with 
both  the  backward  and  forward  movement  of  the  lever. 
On  the  forward  stroke  the  pawl  A  engages  the  ratchet  B, 


•and  rotates  the  tool ;  and  on  the  backward  stroke  the  pawl 
C  engages  the  ratchet  D,  which   transmits  the  motion 
through  the  bevel  wheels  to  the  tool. 
6899    THORNTON-PICK  ARD     MANUFACTURING  CO. 

LTD.,    PICKARD    &    SLINGER.  Photographic 

cameras. 

6951    DE    LAITTE.      Carburetters    for  internal-combustion 
engines. 

The  distribution  of  the  liquid  which  is  to  be  vaporised 
is  effected  by  a  device  working  like  a  water-containing  blow- 
ing apparatus;  a  portion  of  the  apparatus  is,  however, 
partially  filled  with  mercury. 

6978    PETCH.     Machines    for    testing    the    strengths  of 
materials. 

Two  levers  and  shackles  are  so  arranged  that  the  machine 
can  be  used  as  a  single-lever  testing  machine  for  light 
loads,  or  as  a  compound-lever  testing  machine  for  heavy 
loads. 

7005    GARMEY  &  TRAIL.    Piston  packing  and  pistons. 


The  medium  in  the  cylinder  enters  the  piston  between  the 
body  and  the  packing  rings  through  holes  A,  and  expands 
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the  rings  to  the  cylinder  walls.    These  rings  are  recessed 
on  the  outer  circumference  and  holes  drilled  through,  so  that 
the  expanding  media  may  enter  and  balance  the  packing 
and  prevent  undue  friction. 
7064    HOLZ.    Mercury  and  other  vapour  apparatus  for  con- 
verting and  obtaining  light  from  alternating  electric 
currents.    [Date    applied   for  under  International 
Convention,  March  23rd,  1903.] 


"065 


The  invention  can  be  utilised  for  obtaining  light  from 
or  for  rectifying  an  alternating  current.  Multiphase 
electrodes  are  fitted  in  the  tubular  extensions  of  the  glass 
envelope,  the  lower  end  consisting  of  two  cups  con- 
taining mercury  serving  as  an  electrode.  Ionised  vapour 
is  produced  across  cups  by  small  battery.  The  connections 
can  be  followed  in  the  illustration. 

WEIjNTBATJB.  Transmitting  alternating  electric  cur- 
rent through  a  vapour  for  rectifying  or  lighting  pur- 
poses. [Date  applied  for  under  International  Con- 
vention, March"  23rd,  1903.] 


This  relates  to  a  means  of  converting  an  alternating 
current  into  a  unidirectional  one,  or  for  the  production  of 
light  direct.  The  general  design  is  shown  herewith,  the  non- 
vaporisable  electrodes  being  attached  at  the  top  end  of  enve- 
lope, the  lower  end  containing  the  mercury  cups.  An  integral 
part  of  the  chamber  is  the  condensing  chamher  which  pre- 
vents the  lamp  voltage  from  rising  unduly. 
7141    HOFMEISTEE.       System     of     ventilation  without 
draughts  by  means  of  pivoted  windows.  . 
YULE.     Differential    ratchet    mechanism  primarily 
intended  for  use  with  laundry  ironing  machines,  but 
also  applicable  to  other  machinery. 
BEHR.    Armour  shields  for  field  guns. 
DEMPSTER.    Arc   light   electrodes   and  methods  of 
making  the  same.    [Date  applied  for  under  Inter- 
national Convention,  March  26th,  1903.] 
BROTHERHOOD  &  BRYANT.  Regulating  mechanism 
for  elastic  fluid-pressure  motors.    [Secret  Document 
under  Sec.  44  Patents,  etc.,  Act,  1883.] 


179c 


7218 
7299 


731 


'066    STEINMETZ.   Alternating  current  rectifying  apparatus. 

[Date  applied  for  under  International  Convention, 
March  23rd,  1903.] 


7066/ou- 


This  invention  more  particularly  applies  to  the  rectifi- 
cation of  multiphase  alternating  currents.  The  half  waves 
of  each  of  the  phases  are  combined  to  produce  a  direct  cur- 
rent. The  connections  for  a  two-phase  rectification  are 
shown,  and  other  phase  connections  axe  given  in  the  specifi- 
cation. 


7067 


WEINTRATJB.  Means  for  rectifying  alternating 
elctric  currents.  [Date  applied  for  under  Inter- 
national Convention,  March  23rd,  1903.] 


The  inventor  first  describes  the  application  of  his  invention 
to  a  single-phase  and  a  two-phase  alternating  current,  in 
the  latter  case  producing  a  three-wire  result.  Means  are 
also  shown  as  in  the  figure  by  which  the  current  waves 
derived  from  the  rectifiers  may  be  combined  before  passing 
through  the  translating  device. 

7069    LAKE  (Patschke).  Turbines. 

In  this  turbine  the  cylindrical  drum  A  has  in  its  periphery 
a  number  of  radially  placed  cavities  B  terminating  in 
narrow  holes  through  the  drum  wall.  The  cylinder  C  encloses 


said  drum  and  has  a  plurality  of  spiral  grooves  on  its 
inside.  A  number  of  parts  connect  these  spiral  grooves 
with  the  distributing  valve  box. 
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7298    FLEMING.    Arc  lamp  electrodes.    [Date  applied  for 
under  International  Convention,  March  26th,  1903.] 

This  electrode  consists  of  an  iron  tube  having  a  filling 
chiefly  composed  of  powdered  oxide  of  iron,  one  end  of  said 


?S>9t/oi. 

tube  and  its  filling  being  fused  together  to  form  a  con- 
ducting mass.    The  tube  can  be  made  of  other  metals, 
provided  the  oxide  of  this  metal  is  used. 
'353    SHI  ELS.    Manufacture  or  treatment  of  metal  tubes. 
This  apparatus  is  to  obviate  the  marking  or  indentation 
made  on  the  tube  by  the  apparatus  in  the  Patent,  No.  12828, 
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1899.  It  consists  of  the  combination  with  rotary  rolling 
devices  A,  having  hypeiboloidal  surfaces  co-axial  with  those 
surfaces  B  for  finishing  the  surface  of  the  tube  C. 

7362    YULE.    Laundry  ironing  machines. 
7389    WARWICK  MACHINERY  CO.  LTD.,  &  SAMUEL- 
SON.    Governing  of  elastic-fluid  turbines. 

In  this  turbine  the  number  of  inlet  nozzles  have  different 
capacities,  each  nozzle  or  group  being  controlled  by  a 

separate  valve.  Means  are  provided  for  operating  these  valves 


in  a  predetermined  order,  the  amount  of  fluid  delivered 
to  the  turbine  being  increased  or  decreased  upon  the  changes 
in  load  in  an  arithmetical  progression  of  a  unit  equal  to 
the  capacity  of  the  smallest  nozzle  or  group  of  nozzles. 

7390  DANIEL  BOLTON  REIDLER  &  HENRY  PETHICK 
CROCKER.  Bins  or  silos  for  grain,  seed,  and  the 
like. 

7465  ALFRED  ROBERTS  &  MILTON  SYER.  Water-closet 
seats  and  means  for  fixing  the  same. 

7478  ROUSE  &  COHN.  Manufacture  of  briquettes  from 
powdered  iron  ore  or  iron  wastes,  or  from  iron  sand 
or  mixtures  thereof  for  reduction  in  furnaces. 

7488  ROSENBERG.  Apparatus  for  the  generation  of  acety- 
lene and  other  similarly  produced  gases. 

7748  CHISHOLM.  Switches  for  use  in  connection  with 
electric  lights  and  the  like. 

To  switc  h  "  on  "  a  push  is  depressed  raising  a  weighted 
lever  which  immediately  drops  upon  the  release  of  the 
push  and  at  the  same  time  carries  a  barrel  round  one  half 
of  a  circle,  and  thereby  bringing  the  contact  strip  to  con- 
tact with  both  pieces  of  the  terminal.  The  next  depression 
of  the  push  causes  the  lever  when  dropping  to  turn  the 
insulated  parts  of  the  barrel  into  contact  with  the  terminal 
pieces. 

7757  LEACH  &  BRIERLEY.  Apparatus  for  heating  water 
for  baths  and  other  purposes. 


7438    LECOMTE. Self-closing  taps. 

Upon  pressing  down  the  lever  the  valve  A  is  pushed 
oft*  its  seat,  and  a  quick  pitch  screw  thread  on  the  spindle 
causes  it,  at  the  same  time,  to  rotate.    A  stem  projecting 


from  beneath  the  valve  A  causes  a  rotary  valve  B  to  also 
rotate  so  as  to  bring  holes  in  its  valve  face  into  register 
with  corresponding  holes  in  the  seat.  Free  vent  is  thereby 
allowed  for  the  liquid. 

7484    ANDERSON  &  MACK  AY.    Wet  gas  meters. 

For  converting  the  ordinary  indicating  gas  meter  into 
one  with  a  prepayment  system  a  partition  block  A  and  a 
case  B  containing  the  usual  prepayment  mechanism  are 


added.  The  block  A,  of  which  a  detached  section  is  shown, 
is  made  with  a  curved  wall  to  guide  the  coin  into  the  proper 
receptacle. 

S299    COATES.    Protectors  for  boots,  shoes,  and  the  like. 

NICHOLLS.    Cowls  or  ventilators  specially  applicable 

to  smoky  chimneys. 
FARR  &  POWER.    Protectors  or  top  pieces  for  heels  of 

boots  and  shoes. 
SMITT:  &  SMITT.    Change  speed  and  reversing  gear. 


8329 
8337 
8419 


The  shaft  A  connected  to  the  motor  shaft  has  a  sleeve 
connected  to  it  which  is  keyed  to  another  shaft  (as  shown)-. 
The   latter  has  a  clutch  adapted  to   engage  with  spur 
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wheels  mounted  thereon.  The  spur  wheels  gear  with  others 
on  a  counter  shaft,  the  spur  wheel  B  gears  with  wheel 
C,  which  in  turn  transmits  motion  to  the  road  wheels. 

8651  RICHMOND,  BIRKIN,  BIRKIN,  &  PARE.  Machines 

for  emptying,  tilling,  and  threading  lace  machine 
carriages  and  placing  the  carriage  spring  on  the 
bobbin. 

8652  RICHMOND,  BIRKIN,  BIRKIN,  &  PARE.  Machines 

for  emptying,  filling,  and  threading  lace  machine 
carriages  and  placing  the  carriage  spring  on  the 
bobbin. 

8758    CRAWFORD.    Skip's  propeller. 

8760  RATHMELL.  Apparatus  for  pumping  and  compressing 
gases  and  liquids,  particularly  applicable  to  refri- 
gerating and  cooling  plant. 

8834  TYTLER  &  BOWKER.  Thread  guides  of  spinning, 
twisting,  and  like  frames. 

8854    HURST.    Spinning  machine  spiudles. 

8857    WANKLYN  &  COOPER.    Treatment  of  sewage. 

8943    ADAMS.    Lavatory  basins. 

9012    DE  SIMONE  &  DE  SIMONE.    Clutch  mechanism. 
Hydraulic  plungers  are  so  disposed  as  to  engage  auecceutric 
surface.    When  the  clutch  runs  free  the  liquid  is  allowed 
to  run  freely  from  one  plunger  to  the  other  so  that  the 


9J64 


9304 

!>330 
9492 
9517 


9°%4 

eccentric  surface  only  causes  the  plungers  to  reciprocate. 
\\  lien  the  clutch  is  in  the  liquid  is  locked  in  the  cylinders, 
so  holding  the  plungers  against  the  eccentric  surface  when 
the  two  members  rotate  together. 

EDWARDS.    Construction  of  boxes  and  cases  for  hold- 
ing mineral  water,  beer,  and  like  bottles,  applicable 
also  to  other  boxes  or  cases. 
DODDRELL.    Bottles;   to  prevent  them   from  being 

fraudulently  refilled. 
DE  PONT.    Golf  balls. 
THOMAS.    Hame  and  harness  tugs. 
RICHARDSON,  HEAP.   HEAP,   BAILEY,  BRIER- 
LEY,   &   BILLINGTON.    Insulators   for  overhead 
electric  conductors. 


This  side  insulator  is  constructed  of  two  metal  parts 
A  and  B,  one  formed  with  a  loop  or  annular  stirrup  at  its 
inner  end,  and  the  other  with  a  cross-head  or  T  piece  to 
fit  through  the  same;  and  an  insulating  materia)  separates 
and  covers  the  two  parts. 
9627    SMITH.    Fastenings  for  doors  and  the  like. 


9570    CLARKE.    Attachment  oi  turbine  blades. 

An  annular  groove  is  formed  on  the  periphery  of  the 
disc  on  which  it  is  desired  to  mount  them.    The  blades  when 


96' 


9694 
9838 


placed  in  the  grooves  are  locked  by  means  of  a  wire  or 
rod  which  fits  partly  in  a  recess  in  the  blade  and  partly 
in  a  recess  in  the  groove. 

JOHNSON  (Badische  Auilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  compounds  suitable  for  use 
in  the  preparation  of  colouring  matters.  - 
STODDART  &  STODDART.    Construction  of  fountains. 
POLLARD.    Explosion  engines. 
The  auxiliary  cylinder  described  in  Specification  14594 
of  1903   is  arranged  at  120  deg.  to  the  explosion  cylinder. 
The  receiver,  which  may  be  merely  a  pine,  is  provided  with 


a  non-return  valve  at  its  opening  into  the  main  cylinder, 
but  opens  direct  into  the  end  of  the  auxiliary  cylinder,  which 
is  provided  with  an  exhaust  port  with  a  valve  operated 
in  any  convenient  way. 

9886    BURGES.    Machinery  or  apparatus  for  drilling  holos 
in  the  boards  or  stocks  of  brushes  and  brooms. 
CROSFIELD  &    MARKEL.    Lubrication   of  wool  in 

the  manufacture  thereof  into  yarn  or  cloth. 
PRESTON  &  SIMMONS.  •  Variable  speed  and  reversing 
gear. 


9946 


9973 


The  motor  shaft  is  provided  with  a  sieve  on  which  is 
fixed  a  brake  drum  and  a  disc  carrying  planet  wheels  suit- 
ably supported.  These  planet  wheels  gear  with  an  internally 
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toothed  brake  drum  mounted  on  a  second  sleeve.  Both 
sleeves  are  provided  with  clutches  to  engage  a  pulley  or 
sprocket  wheel  freely  mounted  on  the  first-mentioned  sleeve, 
or  power  may  be  taken  off  otherwise. 

10013  AUBLET  HAEEY  &  CO.  LTD.,  and  JOHN  WESLEY 
BRITTAIN.    Shirt-starching  machine. 

10073    BROWN.    Electric  telegraphy. 

10205    McYEAN.    Drain  scoops  and  the  like. 

1.024-6  "CAROL  AN  (General  Electric  Co.).  Yapour  electric 
apparatus. 

In  this  vapour  electric  apparatus,  having  a  solid  electrode 
and  a  vaporisable  electrode,  the  solid  electrode  is  cooled  by 


I01L6/OI, 


the  collection  of  the  products  of  condensation.    The  con- 
densed mercury  rolls  down  the  side  of  the  chamber  A  and 
into  the  cup-shaped  recess  in  the  solid  electrode. 
10414    SHOWELL.    Manufacture  of  sliding  bolts. 

RUSHTON    (Bernard).    Openeis,  scutchers,    and  lap 
machines. 

CHRISTENSON.    Liners    for    centrifugal  separators. 
[Date  applied  for  under   International  Convention, 
May  16th,  1903.] 
BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric   Co.).    Electric  switches. 
The  stationary  contacts  A  arc  submerged  in  the  oil  tank. 
B  is  a  longitudinally-reciprocating  rod  "having  two  pieces 
of  wood  secured  to  it  and  cut  away  to  receive  the  movable 


10416 
10422 

10460 


10565 
10633 
10661 


contacts  and  spring  C.  It  will  be  seen  that  the  contact 
surface  which  receives  the  arc  upon  opening  the  switch 
forms  no  part  of  the  contact  surface  when  the  switch  is 
closed. 

DAWSON  &  BUCKHAM.    Gun  carriages  or  mount- 
ings. 

NEVETT.    Feeding- and  drinking  hoppers  for  pigeons 

and  other  birds  or  live  stock. 
CAREY.    Gearing  for  motor  cycles,  motor  cars,  and  the 
like. 

The  shaft  A  carries  two  toothed  wheels  which  gear  with 
pinions  B  carried  by  arms  attached  to  a  sleeve  surrounding 


/066//a 


which  also  each  form  one  half  of  a  cone  clutch.  The  shaft 
the  shaft.    The  pinions  gear  with  internally  toothed  wheels, 


A  is  driven  by  spur  wheel  from  the  engine,  and  the  sleeve 
carries  a  transmitting  wheel.  By  means  of  this  gear  a 
variable  speed  may  be  obtained,  or  tihe  engine  may  run 
free. 

10682  HEBERLEIN  &  HOMMEL.  Rotary  furnace  applicable 
for  use  in  roasting  ores  and  for  other  purposes. 

10733  HILLS  &  LANE.  Construction  and  working  of  gas 
producing  apparatus  for  use  with  fuels  of  a  bitumin- 
ous nature. 

10739    KNIGHT.    Motion  work  for  clocks  and  the  like. 
11054    KITTO.    Brake  handles  or  levers  of  cycles,  motor  cars, 
and  the  like. 

11090  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  switches. 


In  this  power-actuated  switch  the  movable  contact  finger 
A  is  composed  of  a  strip  of  spring  material  rigidly  fastened 
and  one  end  passing  through  a  stirrup  attached  to  the  end 
of  the  movable  core. 

11140    GEEN.    Railway  bridges  and  like  structures. 
11149    SHOESMITH    &    TOWNSEND.    Washing,  wringing, 
and  mangling  machines. 
DEAN  &  WIDOWSON.  Tents. 

GRAMLING.    Machine  for  shelling  beans  and  the  like. 
WALKER.    Destination  or  route  indicators  for  tram- 
cars  and  other  like  vehicles. 
ROBERTS  &  KEYMER.    Tea  chests  and  similar  pack- 
ing cases,  and  apparatus  for  use  in  the  manufacture 
of  the  same. 
ROBERTS  &  JAMES.    Governing  oil  engines. 

The  operation  of  the  governor  moves  the  link  A  over 
the  quadrant  C  (which  is  fixed  to  an  arm  D  in  connection 


11153 
11278 
11287 

11347 


11348 


with  the  air  admission  valve  rod),  as  the  speed  of  the 
eugine  varies,  and  adjusts  the  movement  of  the  oil  pump 
rani  in  accordance  with  such  speed. 

11352  SMITH  &  SOUTHALL.    Packing  machines. 

11353  SMITH  &  SOUTHALL.    Weighing  apparatus. 
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SMITH.  Swivel  fitting  particularly  for  a  razor  strop. 
BELLAMY.    Gas  and  explosive  vapour  motors. 


A  main  rod  or  plunger  A  is  actuated  in  one  direction  by  a 
lever  from  the  side  shaft  of  the  engine  and  operates  a 
lever  which  opens  the  charge  valve,  the  return  movement 
being  effected  by  a  spring. 

11398  HAEGE EAVES.  Manufacture  of  varnishes  and  paints 
for  waterproofing,  disinfecting,  and  like  purposes, 
also  for  indurating  building  materials. 

11425    WILSON  and  WILSON  &  CO.  (BAENSLEY)  LTD. 

Manufacture  of  bobbins,  pirns,  and  tubes  employed 
in  preparing  spinning  and  doubling  fibres. 

11442    KENT.    Water  meters. 


11462    CTJLLEY,  BROWN, 
vehicles. 


A-     OX  Elf.    Wheels    for  road 


The  weighted  valve  A  is  hung  on  a  transverse  spindle 
which  passes  out  through  a  stuffing  box  and  carries  an  arm, 
which  gives  a  horizontal  to-and-fro  movement  to  a  pen 
acting  with  a  horizontal  recording  drum. 

11444    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Dynamo  electric  machines. 
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The  metal  spools  upon  which  the  field  magnets  are  wound 
have  tiheir  electric  continuity  broken  by  a  piece  of  insulation 
A,  so  that  the  field  toils  act  as  choking  coils,  to  prevent 
sudden  variations  of  current  strength  in  the  motor  circuit 
which  seriously  damage  the  motor. 
1148.3  SINGEE  MANUFACTURING  CO.  &  POLLOCK. 
Waxed  thread  sewing  machines. 
ADAMS.    Knife  sharneners. 

ALBERT  EADIE  CHAIN  CO.  LTD.,  &  BASSETT. 
Lever  brake  connections  of  cycle  handle  bars  and  the 
like. 

SMITH.    Casement  and  fanlight  openers. 
CH  AMBERS-JONES.    Studs  for  fastening  cuffs  and  for 
other  like  purposes. 


11488 
11491 


11497 
11509 


This  improved  rim  consists  of  a  flat  hoop  A,  having 
flanges  at  each  edge  to  grip  the  tyre,  one  flange  B  being 
removable,  to  enable  the  tyre  to  be  rapidly  mounted  and 
dismounted. 

11545    GAIFFE.    Induction  coils. 

The  primary  circuit  of  an  induction  coil  is  provided  with 
two  or  more  contact  breakers  for  the  purpose  of  interrupting 
the  primary  current  at  several  points  simultaneously. 
11549    HOWORTH  (Hoffmann,  Huber,  &  Co.).    Process  for 
the  production  of  patterns  for  fancy  stitched  aud 
chain-stitched  embroideries. 
115.50    LUMSDEN.    Band  sawing  machines. 
11551    LUMSDEN.    Band  sawing  machines. 
11559    WILLIAMS.    Colliery  trams. 

11578    COONAN.    Form  of  slat  for  use  in  the  construction  of 
roller  blinds,  covers,  or  awnings  for  tramcars  and 
the  like,  and  for  other  suitable  purposes. 
11580    THOMAS  PERRY  &  SONS  LTD.,  and  GAENEE.  Cots 
and  bedsteads  nrovided  with  rising  and  falling  rails. 
11589    BEADLEY.    High-pressure  water  taps. 

To  prevent  injury  to  the  pipes  from  shock,  a  tap  is  pro- 
vided in  which  the  seating  faces  the  inlet  flow.    The  valve 


has  a  stifling  disc  A  on  its  spindle,  and  a  retarding  chamber 
B  is  provided  below  the  valve  having  a  cup  leather  on  the 
end  of  the  valve  spindle  to  fit  said  chamber. 
116(08    LANGLEY.    Device  for  use  in  connection  with  pictures 

or  other  wall  ornaments. 
11649    WINKLEE;    Incandescent  gas,  acetylene,  and  electric 
arc  lamps. 

11)686    WHITLEY.    Jointing  of  seats  or  covers  for  pedestal 

closets  and  the  like. 
11689    ZIEGLEE.    Transfers  or  transfer  pictures. 
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11590    NELSON.    Brakes  for  railway  wagons. 


In  this  wagon  brake  the  weighted  hand  lever  A  when 
thrown  on  one  side  operates  the  lever  B  and  applies  the 
brake  blocks. 

11591    NELSON.    Means  for  opening  and  closing  bottom  doors 
of  railway  wagons. 


To  open  the  doors  the  hand  lever  A  ds  moved  in  the 
quadrant,  thereby  turning  the  cranked  part  B  of  the  cross 
shaft,  and  allowing  the  hinged  doors  to  swing  open.  To 
raise  the  doors  the  lever  A  is  turned  in  the  opposite 
direction,  bringing  the  part  B  under  the  door  flaps. 

11634    BULLIVANT  &  SELBY.    Torpedo  nets. 


12089    BUHNE.    Pipe  or  like  joints. 


11692 

11696 

11774 
11781 


J To,  P,reveut  a  torpedo  met  being  cut  by  the  cutters 
attached  to  a  torpedo  a  number  of  protecting  metal  sheets 
are  combined  therwith,  so  that  no  opening  is  presented  to 
the  cutter.  r 

BEYER  &  PAYANT.    Coatings  or  polishes  for  boots, 

snoes,  or  other  articles. 
WASDELL.    Construction   and  production  of  handle 

bars  and  other  tubular-built  carts  of  cycles 
HASLAM.  Razors. 
FAWCETT.    Twist  drills. 


To  reduce  the  cost,  instead  of  making  the  whole  of  the 
shank  conical,  only  its  upper  and  lower  ends  are  so  formed, 


the  central  portion  being  reduced.  An  annular  recess  is 
also  formed  at  the  end  of  the  shank  to  provide  a  clearance 
spaoe  between  the  line  of  the  chuck  and  the  tool,  to 
eliminate  breakage  of  the  tool  from  side  strain. 

FITCH-    Burglar  and  like  alarm  devices. 
11877    PLUNKET.    Extension  conveyers. 
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The  packing  consists  of  long  and  dry  metal  threads  or 
wires  A,  preferably  of  lead,  put  into  the  joint  opening  in 
the  shape  of  a  rope  or  plait  and  then  forced  down  by  the 
usual  tool. 
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12210 
12750 
12752 


WRIGHT  &  BUTLER  LAMP  MANFACTTJRING  CO. 
LTD.,  and  DARWIN.  Incandescent  lighting  appli- 
ctncGS  • 

BOTERMANS.    Stocking  supporter. 

LAYMAN  &  LAYMAN.    Street  sweeping  machines. 

WESTINGHOUSE  BRAKE  CO.  LTD.,  and  ELMER. 

Controlling  apparatus  for  vacuum  brakes  for  railway 

and  like  vehicles. 


The  exhaust  pump  is  automatically  cut  into  and  out  of 
operation  by  the  central  diaphragm-actuated  valve,  the 
stem  of  which  operates  a  switch  in  the  circuit  controlling 
the  motor.  The  central  valve  is  controlled  by  the  two  upper 
valves  shown. 

12753    WESTINGHOUSE  BRAKE  CO.  LTD.,  and  CLOUD. 

Pneumatic  brake  apparatus  for  railway  and  like 
vehicles. 

The  air  compressor  is  adapted  to  work  either  as  an  air 
compressor  for  pressure  brakes,  or  as  an  exhaust  pump  for 
vacuum  brakes.    A  is  the   air   compressor   driven  by  a 


motor,  and  two  reservoirs  are  used.  The  connections 
between  them  and  the  compressor  are  so  arranged  that  air 
may  be  pumped  into  the  compressed  air  reservoir,  or  air 
may  be  drawn  from  the  vacuum  reservoir  and  discharged 
to  atmosphere. 

12859    KENRICK  &  JEFFERSON  LTD.,  and  JEFFERSON. 
Writing  plates  for  carbon  manifold  writing. 
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12871.    MUSTIN.    Ordnance  sights. 


The  adjusting  gear  for  the  telescopic  sights  A  is  con- 
cealed within,  and  protected  by  the  barbette.  The  line  of 
sight  is  arranged  angularly  relatively  to  the  guns. 

13068    HANNOYER.    Springs  for  vehicles. 

13118  COCHRANE  &  JACKSON.  Machine  for  winding 
rubber  on  the  cores  for  golf  balls. 

13316  EVERITT.  Method  of  extracting  tar  and  other  im- 
purities from  crude  illuminating,  heating,  or  power 
gases. 

13335  WADHAMS  &  YOXALL.  Method  and  means  for  lubri- 
cating motor  driving  chains. 

Grooves  are  made  on  the  face  or  faces  of  the  links  of 
motor  chains  for  the  purpose  of  storing  and  transmitting 
lubrication  to  the  contact  portions  of  such  chains. 

13404  MITCHELL  &  WORMALD.  Appliance  for  use  in  clean- 
ing windows. 

13417    GALLOWAY.    Apparatus  employed  in  connection  with 

flushing  cisterns. 
13507    HOSKINS     &    HOSKINS.     Bedstead    bottom  aud 

mattress  framings. 
13557    METROPOLITAN  GAS  METERS  LTD . , andFO RSTER. 

Prepayment  gas  meters. 
13651    BUDDE.    Sterilisation  of  food  and  beverages. 
1427'J    WHITEHEAD.    Machines   for  punching  sheet  metal 

and  the  like. 


The  movement  of  the  operating  lever  handle  is  made  to 
operate  an  eccentric.  The  eccentric  strap  is  extended  to 
form  a  link,  which  in  turn  is  connected  to  a  lever,  which 
causes  the  depression  of  the  plunger  through  a  toggle  link. 

14337    BIGALLET  &  OLIVO  &  MAURIN.    Construction  and 
arrangement    of  tuyeres   for   melting   furnaces  or 
cupolas,  and  the  method  of  charging  said  furnaces. 
H  ADD  AN   (Puig).    Mechanism  for  the  production  of 

fringes  in  or  on  fabrics  in  weaving  looms. 
DRAPER    &    ROBERTSON.      Computing  machines. 
[Date  applied  for  under  International  Convention, 
June  25th,  1903.] 
DUDSON.  Hatchets. 
PROLLIUS.    Centrifugal  separators. 

Centrifugal  separators. 
Rose,  flower,  or  like  cutter  and  holder 
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14791 
14960 
14961 
14967 


15058 
15183 

15351 
15407 


PROLLIUS. 
PHILPOTT. 

combined. 
ALBRECHT. 


Linotype  machines. 


LUCAS.    Lamps  for    cycles,    motor    cars,   and  other 
vehicles. 
LENNOX.    Drying  apparatus. 

HARRIS  &  SHELDON  LTD.  and  PINFOLD.  Adjust- 
able brackets  for  displaying  goods  and  for  analogous 
uses. 


15408    HOSKINS.    Folding  or  collapsible  bedsteads,  cots,  and 

analogcus  articles  of  furniture. 
15733    LENNOX.    Spraying  devices   for  evaporating  liquids 

and  for  other  purposes. 

The  conical  valve  has  grooves  formed  upon  its  surface 
so  that  liquid  issuing  through  the  discharge  end  is  caused 
to  issue  in  jets  which  impinge  upon  one  another  as  shown 


by  dotted  lines,  thus  producing  a  spraying  action  which  is 
capable  of  regulation  by  screwing  the  valve  to  or  from  its 
seat. 


15971 


16237 
]  6737 
16985 


WHITEHEAD.  Means  for  lubricating  loose  boss  or 
shell  rollers  used  in  preparation  and  spinning  aud 
like  frames. 

WHITBY.    Hooks  and  hook  fastenings. 

LUCAS  &  EGGINTON.    Acetylene  lamps. 

BERMUDEZ.    Arc  lamps. 


Two  solenoids  are  arranged  concentrically,  the  inner  one 
being  built  upon  a  brass  tube  moving  freely  within  the 
outer  coil,  the  outer  one  having  a  hollow  core  of  magnetic 
material.    In  the  inner  tube  works  a  plunger  to  which  is 


attached  the  top  carbon  rod.  Extension  rods  carry  tilting 
washers  upon  which  the  clutch  carried  by  the  inner  sole- 
noid releases  the  upper  carbon.  A  pair  of  springs  are  pro- 
vided to  relieve  part  of  weight  of  the  inner  solenoid. 

13099  MERTENS.  Method  of  lighting  for  photographic  pur- 
poses. 

1&240    MORGAN.    Water  chutes. 

18511  CLARK.  Machine  for  flanging,  socketing,  or  other- 
wise shaping  pipes. 

1861h  AVOOLLDRIDGE  &  WARD.  Tool  or  appliance  for 
cleaning,  scraping,  or  removing  obstructions  from 
drain  and  other  pipes  and  tubes.  4 

18640    BEYLARD.    Non-refillable  bottle. 

18696    SYKES  &  WATSON.    Weaving  elastic  materials. 

19690  WOOLLDRIDGE  &l  WARD.  Lock-fast  joints,  unions, 
or  couplings,  principally  for  connecting  together 
articles  or  lengths  formed  from  coiled  wire  and  means 
or  appliances  for  use  in  separating  the  said  con- 
nected articles. 

19947    GARNER.    Self-propelled  vehicle  wheel  tyres. 

20329    YOUNG.    Teleohone  systems. 

20366    EMERY.  Projectiles. 
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2:i591    PARMENTER.    Carburetters   for  internal-combustion 
engines. 

This  is  a  construction  of  carburetter  in  which  two  hydro- 
carbons, such  as  kerosene  and  gasolene,  can  be  admitted  to 
the  engine  either  separately  or  together.    The  air  suction 
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in  passing  along  the  tubular  shell  draws  a  pre-arranged 
quantity  of  hydrocarbon  from  either  or  both  of  the  float 
receptacles,  intermingling  at  the  meshed  disc.    A  main  air 
and  mixture  valve  are  also  provided. 
22752    FAGET.    Method  of  and  apparatus  for  transforming 
alternating   currents  of  constant  voltage   and  fre- 
quency into  continuous  currents  of  variable  voltage. 
This  type  of   rotary   transformer  is   arranged   for  con- 
verting single  or  multiphase  currents  into  a  continuous 


current  of  vaiiable  voltage,  means  being  provided  for 
varying  their  relative  angular  position  in  order  to  create 
independent  rotary  fields  which  act  upon  a  stationary 
secondary  circuit.  Brushes  are  made  to  revolve  around  the 
fixed  commutator. 
231 1  'J    ABRAM.    Steam  boiler  furnaces. 

For  consuming  smoke  arid  effecting  economy  the  front 
lace  of  the  fire  bridge  is  sloped  as  shown,  while  a  U-shaped 
tube  is  placed  in  the  crown  of  the  flue.    Steam  is  supplied 
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to  this  tube,  and  orifices  in  same  allow  the  steam  to 
mix  with  the  smoke  and  flame.  A  plate  is  placed  behind 
the  fare  bridge  provided  with  tapering  holes  to  assist  com- 
bustion. 


20952 


21H)23 

21179 
21302 

23511 
23652 
23778 
24295 


24469 


ESCHELLMANN,  HARMUTH,  &  TOV.  TEN- 
TELEVSK  AG  0  X  Bl  KTTESK  ZAVODA.  Apparatus 
for  the  manufacture  of  sulphuric  anhydride. 

PAYNE.  Violins  and  like  stringed  musical  instru- 
ments. 

MOODY.    Fountain  pens  and  pencils. 
HARRINGTON,  BOWN,  &  WATTS.    Apparatus  to  be 

used  in  the  lasting  of  boots    and  sihoee. 
JAMES  (Union  Typewriter  Co.).  Typewriting  machines. 
STUBBS  &  SHANN.    Pneumatic  tyres. 
MOODY.    Holding  and  carrying  device  for  parcels. 
O'DRISCOLL.       Railway     signals,    indicators,  and 

improvements  in  and  connected  with  railway  signals 

and  railway  control. 
BUSSING.      Driving    mechanism   for  motor  vehicles. 

[Date  applied  for  under  International  Convention, 

November  2.3rd,  1903.] 


To  decrease  the  force  of  the  starting  jerk  upon  the, 
driving  chain,  the  car  axle  is  lifted  with  a  draw  bar  attached 
through  powerful  springs  to  the  car  frame.  The  jerk  at 
starting  is  thus  taken  up  by  -the  draw-bar  springs. 

21651  HOLMER.  Trouser  stretchers  and  suspenders.  [Date 
applied  for  under  International  Convention, 
November  30th,  1903.] 

21709  ROLLING  &  BEHR.  Apparatus  or  machine  for  pro- 
ducing power  by  utilising  the  easily  expansive  and 
contractive  volume  under  heat  and  cold  respectively 
of  liquid  materials  such  as  alcohol,  liquid  ammonia, 
mercury,  and  the  like. 

21776  LOWRY.    Cotton-picking  machines. 

21777  THOMPSON.    Wire-drawing  machines. 

The  wire  is  connected  with  the  rotary  drawing  block  in 
such  a  manner  that  the  block  is  adapted  to  be  moved 
through  a  certain  or  predetermined  angle  before  the  actual 
wire-drawing  operation  attains  its  full  or  maximum  speed. 

24899    MqNEILL.  Gates. 

25034    SHEPHERD.    Pugmills  and  clay  mills. 

25219  WILSON.  Protective  systems  for  electric  distribution 
lines.  [Date  applied  for  under  International  Con- 
vention, November  20th,  1903.] 

25608  HULSMEYER.  Hert/.ian  wave  projecting  and  receiving 
apparatus  for  locating  the  position  of  distant  metal 
objects. 

28760    GILHERT.    Fence  standards. 

25927  PEGDEN.  Rod  or  support  for  mantles  used  for  incan- 
descent gas  lighting'. 

26921  WEEDON.  Electrodes  for  arc  lamps  and  method  of 
making  the  same.  [Date  applied  for  under  Inter- 
national Convention,  December  10th,  1903.] 

Consists  in  forming  a  mixture  containing  approximately 
seven  parts  of  rutile  and  one  part  (if  carbon,  and  forming 
the  electrodes  of  the  mixture,  and  then  heating  them  to 
convert  the  titanium  oxide  of  the  mixture  into  titanium 
sub-oxide. 

27003  BENASSY.  Electric  switches.  [Date  applied  for  under 
International  Convention,  December  17th,  1903.] 

The  switch  base  a  carries  the  switch  arm  (/  turning  about 
the  terminal  b.  A  box  c  fitting  over  the  base  contains  a 
bolt  /  which  controls  the  position  of  the  lever  d.    A  safe 
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lock  consisting  of  a  series  of  spring  blades  h  fitted  to  the 
cover  of  the  switch  engages  with  the  bolt  more  or  less,  and 
decides  the  position  of  the  switch  lever.  Fluted  keys  of 
two  lengths  are  provided. 
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27592  BREWEE.  Manifold  check  devices.  [Date  applied  for 
under  International  Convention,  December  17th,  1903.1 

27794    CUNDALL,  CUNDALL,  CUNDALL,  &  CUNDALL. 

Gas,  oil,  and  other  explosion  or  internal-combustion 
engines. 

For  use  in  starting,  a  cup  to  receive  a  charge  of  petrol 
is  suitably  mounted  upon   the  cylinder  and  a   syphon  is 


fitted  in  said  cup.  One  end  of  the  syphon  is  open  to  the 
cup  While  the  other  communicates  with  the  cylinder.  An  air 
opening  is  made  in  the  syphon,  and  air  is  also  added  when 
the  charge  is  entering  t he  cylinder,  the  valve  being  open. 
27H10    KOCH.    Eotary  fluid-pressure  motors.    [Date  applied 

for  under  International  Convention,  December  23rd, 

1903.] 


Two  pairs  of  cylinders  are  arranged  to  rotate  around  a 
fixed  axis  on  whioh  is  mounted  a  triangular  cam.  The 
cylinders  are  connected  in  pairs  by  a  yoke  provided  with 
rollers  which  bear  on  the  cam.  By  this  arrangement  the 
dead  point  is  eliminated. 

28058    RECK  X  A  GEL.-    Spraying  devices  for  lavatory  basins. 

[Date  applied  for  under  International  Convention, 
December  21st,  1903.] 

28168  HICKEY.  Boats.  [Date  apolied  for  under  Inter- 
national Convention,  December  22nd,  1903.] 

28381  SICHEL  SCHMIDT.  Machine  for  copying  letters  and 
the  like.  [Date  applied  for  under  International  Con- 
vention,  December  28th,  1903.] 

28606  JUCKEE  &  VIMERCATI.  Yarn  or  thread  clearing 
machines.  [Date  applied  for  under  International 
Convention,  February  12th,  1904.] 


27861    GARDIXER.    Electric  accumulators. 

The  negative  pole  consists  of  a  shell  of  perforated  sheet 
nickel,  enclosing  a  sponge  of  silver  and  nickel  amalgamated 


with  mercury,  while  the  surrounding  positive  pole  comprises 
retaining  walls  of  perforated  nickel  with  a  filling  of  linely- 
divided  cadmium.    The  illustration  shows  a  cross-section. 

282S1  WORTH  &  WORTH.  Frictional  power-transmitting 
device.  [Date  applied  for  under  International  Con- 
vention, December  301h,  1903.] 

This  device  consists  of  a  driving  shaft  A  having  two 
confronting  driving  discs  thereon  ;   two  driven  shafts  B  B 


having  a  driven  wheel  on  each,  and  means  for  moving  said 
driven  shafts  transversely  in  opposite  directions  to  bring 
the  opposite  driven  wheels  in  contact  with  the  opposite 
driving  discs. 

28909  JUSTICE  (Gregg).  Regulating  mechanism  for  gas 
lamps,  which  includes  the  lighting  and  extinguishing 
of  same. 

29060  REXAULT.  Toothed-operating  gear  for  the  valves  of 
highspeed  internal-combustion  engines.  [Date 
applied  for  under  International  Convention,  July 
16th,  1904.] 

The  toothed  wheel  A  which  operates  the  valve  gear  is 
loosely  mounted  on  a  brass  sleeve  on  the  crank  shaft. 
The  sleeve  B  is  keyed  to  this  shaft,  and  is  provided  with 


projection  C,  which  engage  in  slots  in  the  ring  D.  This 
ring  also  has  slots  which  engage  with  projections  on  the 
extension  of  A,  and  it  thus  forms  an  elastic  coupling  and 
obviates  the  shock  which  is  made  when  A  is  keyed  to  Uie 
crank  shaft. 
29366    CERVI.  Easel. 
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29433  CHAKLIN  &  SANTIOT.  Sporting  guns  with  fixed 
barrels.  [Date  applied  tor  under  International  Con- 
vention, July  26th,  1901. J 

1905. 

140  HERRMANN.  Upholstering  of  chairs  and  like  articles 
of  furniture. 

152  RIGHA1IDSON.  Automatic  block-signalling  system  for 
railways.  [Date  applied  for  under  International 
Convention,  July  25th,  1904.] 

An  improvement  of  Specification  No.  19875  of  1904,  con- 
sisting m  exciting  the  calling  relay  at  the  unblocking 
station  by  means  of  an  additional  battery  at  the  preceding 
station,  the  circuit  being  earthed  at  its  two  ends. 

939  HOLMS.  Ends  for  spreaders  of  draught  chains  and 
the  like. 

949  CASTELLON.  Machines  fur  decorticating  the  leaves  of 
fibrous  plants. 

102C  MEINECKE.  Fence  post.  [Date  applied  for  under 
International  Convention,  March  9th,  1904.] 

10G9  CUNNINGHAM.  Means  for  aligning  and  securing 
together  the  parts  or  sections  of  molding  flasks. 
[Date  applied  for  urder  International  Convention, 
February  3rd,  1904.] 

1230    LUCAS.    Incandescent  gas  lamps  with  forced  air  supply. 

[Date  applied  for  under  International  Convention, 
January  25th,  1904.] 

2582  WEVER.  Sewing  elastic  bindings  to  the  edges  of 
elastic  fabrics  and  apparatus  therefor. 

2852  JOHNSON  (d'Aix).  Matrices  for  linotype  or  line-cast- 
ing machines. 

3069    HOARE-WARD,     HOARE-WARD,     &  BLERIOT. 

Method  of  and  means  for  illuminating  especially  suit- 
able for  use  in  connection  with  automobiles. 

3908  CROKER.  Internal-combustion  engines.  [Secret  Docu- 
ment under  Sec.  44,  Patents,  etc.,  Act,  1883.] 

4000  GEORGE.  Shield  for  corns  or  bunions.  [Date  applied 
for  under  International  Convention,  February  27th, 
1904.] 

4244    STOKES  &  STOKES.    Bird  cages  and  the  like. 
1752    WILLIAMS.    Tees  for  supporting  golf  balls  and  the 
manufacture  of  the  same. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under,  the  Patents  Act,  1901. 

1904. 

26096    EASTWOOD.    Controlling  systems  for  electric  motors. 
27706    MIKOLAJCZAK.    Manufacture  of  nitro-glycerine. 
28022    BAIL.    Seats  for  vehicles. 

28433    DE    STUCKLE.    Manufacture    of   caustic    alkalis  or 

analogous  hydrates. 
28808    CE'NTRALSTELLE     FUR  WISSENSCHAFTLICH- 

TECHNISCHE  UNTERSUCHUNGEN  G.  m.  b.  H. 

Manufacture  and  use  of  diuitro-glycerine. 
28890    LOVELL.    Rail  supports. 
29532    HOLMES.    Electrical  signalling  apparatus. 

1905. 

518    ANDREWS.    Fire  escapes. 
2013    LAFITTE.    Impregnation  and  colouration  of  timber. 
2157    FAHLE>.    Snow  guard  for  roofs. 

2294  WERMEISTER.  Automatic  selling  apparatus  for  post- 
age stamps  and  the  like. 

2343  HEINTZEL  &  CRAMER.  Method  of  improving 
gypsum  mortar  and  utilising  dead  burnt  pvpsum. 

2417  FRIED.  KRUPP  AKT.-GES.  Receptacles  or  cases  for 
ordnance  ammunition. 

2851  FRIED.  KRUPP  AKT.-GES.  Improvements  in  and 
means  for  cooling  crank  pins  and  shafts. 

3179  LA  SOCIETE  ANONYME  "LA  NEO-METAL- 
LURGIE."    Metallic  alloys. 

3185  BAGGALEY  &  ALLEN.  Process  for  producing  copper 
or  copper  matte. 

3194    BAGGALEY  &  ALLEN.    Smelting  sulphide_  ores. 

3932  CULLITON.  Dumping  apparatus  for  unloading  rail- 
way cars. 

4468    GILARDONI   &   LERICHE.      Elastic   tyres   for  the 

"  wheels  of  motor  and  other  carriages  . 
5464    ECKNER.    Machines  for  making  paper  bags. 
5488    ROBERTS.    Machine  for  applying  tin  or  other  sub- 
stances to  the  surfaces  of  plates  and  the  like. 
5534    RING   &   COOPER.    Vehicle  wheels. 


5582    LAPEYRADE.    Dynamo  electric  machines. 
5628    BARNES.    Thermostatic  valves. 

5650  SOC.  ANON.  D'ETUDE  ET  D'EXTLOITATION  DES 
BREVETS  A.  CASTELIN  POUR  MACHINES 
AGRICOLES  AUTOMOBILES.  Arrangement  for 
fixing  agricultural  hauling  apparatus  to  the  ground. 

5659  E.  WOLF  MASCHINENFABRIK.  Method  and  con- 
structions for  the  utilisation  of  the  heat  of  combustion 
gases  by  the  repeated  superheating  of  steam  in 
steam  motors  of  all  kinds. 

57<so    LITTLE.    Negative  plates  for  photographic  printing. 

5827  BUSCH.  Field  systems  for  continuous  current  motor 
electric  meters  and  [or]  needle  instruments. 


It  is  officially  announced  that  telegrams  will  be  accepted 
between  the  German  Imperial  telegraph  network,  by  the  inter- 
mediary of  coast  stations  fitted  with  wireless  telegraphic 
apparatus,  and  Ships  which  are  equipped  with  similar  installa- 
tions. The'  authorities  have  issued  regulations  governing  the 
exchange  of  messages,  and  give  the  following:  An  active  state 
of  affairs  continues  to  prevail  as  regards  the  export  trade  of 
the  country  in  electrical  machinery.  The  value  of  the  ship- 
ments last  month  is  returned  at  ,£48,522,  as  against  only 
,£31,511  in  March,  1904;  while  for  the  first  three  months  of 
the  year  they  have  amounted  to  £'168,764,  an  increase  of 
=£73,461  over  the  corresponding  quarter  of  1904. 

The  French  wireless  telegraph  stations  of  Ouessant  and 
Porquerolles,  opened  about  three  months  ago,  are  in  a  fair 
way  to  pay  for  their  establishment,  and  have  given  such  good 
results  that  it  is  intended  to  open  other  stations  on  the 
Atlantic  and  Mediterranean  coasts.  Orders  are  given  to  the 
ports  from  the  open  sea,  thus  saving  much  time. 

With  reference  to  the  interruption  of  telegraphic  com- 
munication by  storms,  and  the  consequent  desirability  of 
putting  all  wires  underground,  it  has  been  estimated  that  the 
expense  of  laying  a  50-cable  conduit  between  New  York  and 
Philadelphia  would  be  about  ,£1,249  per  mile,  or  ,£1,249,800  in 
all.  As  ther-3  are  now  in  use  between  these  cities  about  three 
hundred  wires,  it  can  be  readily  seen  that  fifty  wires  would 
do  but  a  fraction  of  the  necessary  business. 

The  Canadian  Government  has  decided  to  place  a  Marconi 
wireless  telegraph  station  on  Table  Island.  It  will  come  into 
operation  about  August  1st  next. 

The  Elektrotethnisc/ier-Auzeiger  states  that  the  Turkish 
Government  has  recently  signed  a  contract  with  Messrs.  Sieniens- 
Halske,  of  Berlin,  for  the  construction  of  two  radio-telegraphic 
stations.  These  two  posts  are  to  be  established  at  Rhodes  and 
at  Derna.  If  communication  between  these  two  places  men- 
tioned, distant  700  kilometres  from  one  another,  gives  good 
results,  a  number  of  other  wireless  telegraph  stations  will  be 
established,  especially  in  the  Red  Sea. 

The  following  coast  stations  are  now  open  day  and  night  for 
the  receipt  of  telegrams  by  wireless  telegraphy  from  ships  at 
sea,  which  many  be  forwarded  by  the  German  Imperial  tele- 
graph system  :  Rixhoeft,  Marienleuchte  Bulk,  Arcona,  Heligo- 
land, Cuxhaven,  Borkum  Lighthouse,  and  Borkum  Shoal  light 
ship. 

It  is  reported  (says  the  Electrician)  that  an  agreement  has 
been  arrived  at  between  the  two  Government  departments  ;  ~>u- 
cerned  and  the  Marconi  Wireless  Telegraph  Company  for  the 
installation  of  instruments  for  transmission  of  messages  to  the 
mainland  from  six  lightships  in  the  neighbourhood  of  the  Good- 
win Sands.  The  receiving  station  will  be  at  Dover,  and 
messages  will  be  forwarded  by  the  land  lines  to  the  nearest  life- 
boat station  in  case  of  need. 

Mr.  Yerburgh  has  asked  the  Secretary  of  the  Admiralty 
whether  in  .view  of  the  importance  of  wireless  telegraphy  on  the 
coasts  of  the  United  Kingdom  in  relation  to  national  defence,  any 
steps  are  being  taken  by  the  Admiralty  to  secure  the  control 
of  all  wireless  telegraphic  stations.  Mr.  Pretyman,  replying  in 
the  Parliamentary  papers,  states  that  the  matter  has  been,  and 
is,  occupying  the  interest  and  earnest  attention  of  the  Admiralty. 

It  is  reported  that  the  question  of  equipping  the  lightships 
with  wireless  telegraph  apparatus  is  now  under  discussion 
between  Marconi's  Wireless  Telegraph  Company  and  the  Board 
of  Trade. 

The  electrical  installation  of  the  Japanese  battleship 
Kashima,  in  addition  to  providing  the  power  for  six  search- 
lights and  about  1,250  incandescent  lamps,  will  also  supply  the 
energy  for  the  numerous  machines,  including  the  electrical 
hoists. 
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THE   RUSSIAN    VOLUNTEER  FLEET. 


Owing  to  the  interest  aroused  during  the  present  war  in 
t lie  East  concerning  the  part  taken  by  vessels  of  the 
Russian  Volunteer  Fleet,  the  following  particulars, 
abstracted  from  the  paper  of  Mr.  Herbert  Howell,  read 
before  the  Institution  of  Naval  Architects  on  April  12th, 
are  of  great  interest. 

constitution  and  objects  of  the  russian  volunteer 
Fleet  Association. 

The  Volunteer  Fleet  was  originally  founded  as  a  material 
expression  of  the  wish  of  the  more  wealthy  Russians, 
especially  those  of  Moscow,  -to  assist  their  Government, 
then  at  war  with  Turkey,  by  providing  vessels  which  would 
be  of  use  as  transports  and  auxiliary  cruisers,  and  be  self- 
supporting  as  liners  in  time  of  peace. 

The  funds  of  the  Volunteer  Fleet,  as  now  constituted. 


passengers.  The  more  exposed  parts  of  the  accommodation 
are  insulated,  and  steam  heating  and  steam  cooking 
apparatus  are  fitted  on  an  extensive  scale.  The  Siberiak 
arid  Diomed  are  two  powerful  tugs  constructed  internally 
and  externally  so  as  to  serve  as  icebreakers,  and  fitted  with 
lire  and  salvage  pumps. 

Low-speed  Vessels  for  Oversea  Service. 

These  vessels,  second  division,  in  order  of .  date,  are 
principally  distinguished  from  the  third  group  by  the 
difference  in  speed  and  the  plainer  style  of  the  first-class 
accommodation,  which  in  their  case  was  fitted  in  the  poop 
instead  of  in  bridge  houses  and  'tween  decks  amidships. 
They  are  all  twin-screw  vessels  of  about  12  knots  speed, 
having  cylindrical  boilers  and  Howden's  system  of  forced 
draught. 

The  Tambov  is  of  the  same  dimensions  and  power  as 
the  Yaroslavl.    She  was  built  and  equipped  ready  for  sea 


RUSSIAN  VOLUNTEER  FLEET. —KNG1 NES  OF  THE  SMOLENSK. 


consist  of:  (1)  The  assets  of  the  original  company;  ("2)  j 
donations ;  (3)  profits  of  commercial  operations ;  and  (4) 
subsidies  from  the  Government. 

The  vessels  of  the  Volunteer  Fleet  have  to  make  not  less 
than  18  trips  annually  between  Odessa  or  Petersburg  and 
Vladivostock,  calling  nine  times  out  and  nine  times  home 
at  both  Port  Arthur  and  Shanghai.  A  number  of  com- 
pulsory voyages  are  fixed  annually  for  carrying  convicts 
to  the  Island  of  Saghalieri,  calling  at  the  ports  of 
Alexandrovsk  and  Korsakovsk. 

Vessels  for  Special  Service  in  the  Far  East. 

The  principal  vessel  under  this  heading  is  the  Habarovsk, 
built  for  the  Arctic  service  as  a  postal,  store,  and  relief 
ship,  principally  in  the  Sea  of  Okhotsk.  She  is  a  twin- 
screw  vessel  250  ft.  long,  36  ft.  beam,  and  21ft.  depth,  of 
exceptionally  strong  construction  to  work  among  ice,  and 
fitted  with  accommodation  fur  first,  second,  and  third  class 


by  Messrs.  Denny  in  less  than  six  months,  which,  in  spite 
of  the  advantage  of  duplication,  was  an  excellent  per- 
formance. 

The  Vladimir,  Voronej,  Kieff,  and  Ekaterinoslavl  were 
four  sister  vessels,  which  were  built  with  a  view  of 
increasing  the  earning  power  of  the  fleet.  Being  of  lower 
power  and  fuller  form,  their  carrying  capacity  is  much 
larger,  and  Hreir  consumption  much  lower  than  the  high- 
speed vessels.  They  preserve,  however,  the  characteristic 
appearance  of  the  ships  of  the  Volunteer  Fleet.  Their 
dimensions  are  453  ft.  6  in.  overall,  419  ft.  between  perpen- 
diculars, 49  ft.  6  in.  beam,  and  32  ft,  depth  moulded. 
Fitted  with  twin-screw  machinery  of  about  3,000 1.H.P., 
they  are  able  to  steam  12  knots,  with  a  consumption  of 
Id.1,  tons  per  day  loaded.  The  boilers  are  of  the  single- 
ended  cylindrical  type,  working  with  Howden*s  system  of 
forced  draught.      Generally  speaking,  the  arrangements 
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and  fittings  of  these,  in  other  respects,  are  similar  to  those 
of  the  higher  speed  vessels7  except  that  no  guns  or 
magazines  are  arranged  for. 

High-speed  Vessels  for  Oversea  Service. 

This  group  consists,  in  order  of  age,  of  the  Orel,  Saratov, 
Petersburg  (now  Dnieper),  Kherson  (now  Lena),  Moskva 
(now  Angara),  and  the  Smolensk  (now  Rian),  and  it 
embraces  the  vessels  which  have  in  the  highest  degree 
those  features  which  constitute  the  ideals  sought  after  by 
those  whose  aim  it  was  to  develop  the  fleet  to  its  highest 
degree  of  usefulness. 

The  Orel  was  originally  a  flush-decked  vessel  of  the 
spar-deck  class,  but  in  1897  she  had  a  poop,  bridge,  and 
forecastle  added,  thus  converting  her  to  the  type  adopted 
in  the  later  vessels.  Her  dimensions  are  -115  ft.  overall, 
and  415  ft.  between  perpendiculars,  48  ft.  breadth,  and 
35  ft.  depth  moulded.  She  has  twin-screw  machinery  34  in., 
54  in.,  and  85  in.  by  51  in.  stroke,  and  four  double-ended 
cylindrical  boilers  18  ft.  long  by  15  ft.  diameter  by  1601b. 
pressure,  with  a  heating  surface  of  17,200  square  feet. 
She  has  a  hold  capacity  of  99,800  cubic  feet,  and  a  total 
cargo  capacity  of  218,300  cubic  feet.  On  a  draught  of 
24  ft.  she  carries  3,550  tons  deadweight,  and  has  a  speed 


The  Smolensk. 

of  19  knots.  She  is  fitted  throughout  for  troops,  of  which 
she  carries  1,380  of  all  grades,  and  a  crew  of  113  all  told. 
The  saloon  accommodation  is  fitted  in  the  upper  'tween 
decks  amidships.  The  Orel  is  now  attached  to  Admiral 
Kodjestvensky's  squadron  as  a  hospital  ship. 

The  Kostroma  has  also  been  converted  for  the  same 
purpose,  and  is  attached  to  Admiral  Nebogatov's  squadron 
at  Suda  Bay; 

The  Saratov  is  46 lft.  overall,  425 ft.  between  perpen- 
diculars, 50  ft.  beam,  and  35  ft.  depth  moulded.  She  has 
twin-screw  machinery,  with  cylinders  34  in.,  54  in.,  and 
85  in.  by  51  in.  stroke,  and  has  five  double-ended  cylin- 
drical boilers  18  ft.  long  by  13  ft.  3  in.  diameter,  and  two 
single-ended  boilers  9  ft.  4  in.  long  by  13  ft.  3  in.  diameter, 
all  of  160  lb.  pressure,  with  a  total  heating  surface  of 
18,470  square  feet.  On  a  draught  of  24  ft,  she  carries 
4,030  tons  deadweight,  and  has  a  speed  of  18 J  knots.  She 
carries  1,515  troops  of  all  grades,  and  a  crew  of  129  all 
told. 

The  Petersburg  is  461  ft.  overall,  425  ft.  between  perpen- 
diculars, 52  ft.  beam,  and  35  ft.  depth  moulded.  She  has 
twin-screw  machinery,  with  cylinders  34  in.,  54  in.,  and 
85  in.  by  51  in.  stroke,  and  five  double-ended  cylindrical 
boilers  18  ft.  long  by  13  ft.  10^  in.  diameter,  and  two 
single-ended  boilers  9  ft,  4  in.  by  13  ft.  10 J  in.,  all  working 
at  a  pressure  of  1601b.,  with  a  total  of  24,050'  square  feet 
of  heating  surface.  She  has  a  hold  capacity  of  233,000 
cubic  feet,  and  on  a  draught  of  24  ft.  she  carries  4,390 
tons  deadweight,  and  lias  a  speed  of  19  knots.  She  carries 
1,568  troops  of  all  grades,  and  a  crew  of  138  all  told. 


These  three  vessels  are  all  fitted  with  cylindrical  boilers, 
whereas  t he  Kherson,  Moskva,  and  Smolensk  are  fitted  with 
water-tube  boilers  of  the  Belleville  type,  the  last  one 
having  economisers. 

The  Kherson  is  492  ft.  overall,  and  455  ft.  between 
perpendiculars  by  54  ft,  Iry  37  ft.  3  in.  depth  moulded. 
She  has  twin-screw  machinery,  with  cylinders  36  in.,  57  in., 
and  92  in.,  by  54  in.  stroke,  and  24  Belleville  boilers, 
working  at  2501  lb.  pressure.  She  has  a  hold  capacity  of 
112,900  cubic  feet,  and  a  total  cargo  capacity  of  243,500 
cubic  feet.  On  24  ft,  draught  she  carries  4,415  tons  dead- 
weight, and  has  a  speed  of  19|  knots.  She  carries  1,600 
troops  of  all  grades,  and  a  crew  of  164  all  told. 

The  Moskva  is  507  ft.  overall,  and  470  ft.  between 
perpendiculars  by  58  ft,  by  37  ft,  depth  moulded.  She  has 
twin-screw  machinery,  with  cylinders  36Jin.,  61  in.,  and 
103  in.,  by  54  in.  stroke,  and  30  Belleville  water-tube 
boilers,  with  a  heating  surface  of  41,605  square  feet,  and 
has  a  speed  of  20'  16  knots. 

The  Smolensk  is  507  ft.  overall,  and  470  ft.  between 
perpendiculars  by  58  ft.  by  37  ft,  depth  moulded.  She  is 
fitted  witli  twin-screw  machinery,  having  cylinders  26  in., 
44  in.,  and  75  in.,  by  48  in.  stroke,  four  of  each  size,  and 
24  Belleville  boilers,  with  economisers,  having  a  heating 
surface  of  42,560  square  feet.  She  has  a  hold  capacity  of 
125,500'  cubic  feet,  and  a  total  cargo  capacity  of  266,800 
cubic  feet,  and  on  24  ft.  draught  she  carries  5,000'  tons 
deadweight,  and  has  a  speed  of  20^  knots.  She  carries 
1,643  troops  of  all  grades,  and  a  crew  of  174  all  told. 

Apart  from  the  points  of  difference  already  named 
between  these  six  vessels,  and  that  existing  in  the 
machinery,  they  are  so  similar  in  type  that  a  .description 
of  the  Smolensk,  which  is  the  most  recent,  may  be  taken 
as  applying  to  them  all.  The  Smolensk  is  a  two-masted 
schooner-rigged  vessel,  with  yards  on  the  foremast  (which 
have  since  been  removed),  three  funnels,  and  a  clipper 
stem  and  a  short  bowsprit  (see  fig.  1).  She  has  a  long 
forecastle,  bridge,  with  bridge  house  at  its  forward  end, 
and  a  short  poop.  The  bridge  deck,  which  extends  from 
side  to  side  over  the  bridge  and  bridge  house,  is  covered 
all  fore  and  aft  by  a,  boat  deck,  over  the  forward  end  of 
which  a  large  navigating  bridge  is  constructed. 

The  system  of  ventilation  is  by  Stewart's  thermo-tanks, 
of  which  seven  are  fitted  and  worked  in  conjunction  with 
electric  fans  and  air  trunks  led  to  every  part  of  the  vessel, 
the  capacity  being  such  that  the  whole  of  the  air  can  be 
replaced  by  warm  fresh  air  three  and  a  half  times  an  horn- 
in  the  emigrants'  quarters,  and  five  times  in  the  state 
rooms  and  saloons.  A  refrigerating  engine,  with  freezing 
and  chilling  rooms  and  an  iced-water  fountain,  is  fitted. 
The  electric-light  plant  is  in  triplicate,  each  plant  being 
capable  of  lighting  the  vessel.  The  distilling  plant  has  a 
capacity  of  16,000  gallons  per  day,  equal  to  8|  gallons  of 
water  for 'every  man  on  board. 

A  large  high-pressure  auxiliary  boiler  of  the  cylindrical 
type  is  carried  on  deck  in  the  machinery  casing,  with 
connection  to  the  pumps  and  all  auxiliary  machinery. 

The  fresh-water  tanks  are  built  between  the  tunnels, 
the  method  of  building  them  between  the  outside  of  the 
tunnels  and  the  shell  of  the  ship  adopted  in  some  of  the 
earlier  vessels  having  been  abandoned. 

The  boats,  which  are  carried  on  the  boat  deck  and  on 
the  poop  as  well  as  in  the  forward  and  after  wells,  include 
a  number  of  semi-collapsible  and  steel  lifeboats,  a  powerful 
steam  towing  launch,  and  six  and  eight  ton  surf  oats  for 
landing  troops.  Rapid  handling  of  stores  is  ensured  by 
the  use  of  cranes  and  Temperley  transporters  forward  and 
aft.  Two  steam  and  one  hand  steering  gear  of  very  large 
power  are  fitted,  enabling  the  vessel  to  manoeuvre  with 
exceptional  ease.  Sixteen  guns  are  carried,  and  ammu- 
nition hoists  are  arranged  in  convenient  positions  for  the 
portable  magazines,  which  can  be  dropped  into  the  holds 
at  short  notice.  The  girder  and  column  system  of 
pillaring  is  adopted  in  order  to  facilitate  this,  flooding 
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connections  are  provided  for  these  magazines,  and  fire- 
extinguishing  pipes  are  fitted  to  each  compartment  in  the 
holds  and  'tween  decks. 

The  armament  consists  of  120mm-  and  75  mm.  rapid-fire 
guns.  The  number  of  guns  arranged  for  at  the  time  of 
building  was  as  follows:  — 

120  mm.    75  mm.   17  mm.   o7  mm. 


Smolensk   8  ...  8  ...  —  ...  — 

Moskva   8  ...  —  ...  —  •  •-  — 

Kherson   i  ••■  —  •••  —  •••  — 1 

Petersburg    7  ...  —  ...  b"  ...  8 

Saratov   7  ...  —  ...  —  •  ■  •  — 1 


It  is  understood  that  the  number  of  guns  carried  lias 
been  largely  increased  on  some  of  the  vessels.  For 
instance,  the  Kherson  now  carries  eleven  120  mm.  guns. 

The  ballast  pumps  are  capable  of  ejecting  800  tons  of 
water  per  hour,  and  12 in.  bilge  pipes  are  fitted;  and,  in 
case  of  emergency,  by  utilising  the  full  pumping  power  of 
the  vessel,  the  amount  of  water  dealt  with  can  be  increased 
to  2.500  tons  per  hour.  Ten  water-tight  bulkheads  extend 
to  the  upper  deck,  and  the  subdivision  of  the  vessel  is 
such  that  any  two  compartments  may  be  open  to  the  sea 
without  the  vessel  necessarily  foundering. 

The  main  boilers  are  placed  in  three  stokeholds  of  equal 
size,  the  coal  bunkers  being  arranged  at  the  sides  as  well 
as  athwartships,  so  as  to  afford  a  certain  amount  of 
protection.  These  stokeholds  communicate  by  water- 
tight doors,  which  can  be  closed  instantaneously  from  the 
deck,  and  which  are  so  placed  that  their  sills  are  2  ft.  6  in. 
above  the  stokehold  door;  that  is,  oft.  above  the  inner 
bottom.  The  vessel  is  built  to  Lloyd's  highest  class  with 
additions,  has  capacity  for  1,000  tons  of  water  ballast, 
and  a  permanent  bunker  capacity  of  1,650  tons. 


(To  be  continued.) 

1  r-  — 1  -it 
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We  understand  that  an  important  alteration  has  taken  place 
in  the  design  and  construction  of  the  after  part  of  the  first-class 
cruiser  Minotaur.  From  stations  No.  184  to  208  the  after  body 
has  been  re-laid  off  and  faired  on  the  scrive  board,  and  the 
shape  of  the  frames  and  amount  of  beam  altered  from  those 
positions  below  the  load  water  line.  Tlie  extreme  increase  is 
to  be  8  in.  in  breadth,  and  this  will  materially  affect  previous 
calculations  of  displacement,  weight,  and  tons  per  inch  of 
immersion.  The  alteration  has  been  made  in  order  to  increase 
the  efficiency  of  the  steering  machinery,  but  as  the  framing  of 
this  section  of  the  Minotaur  had  not  been  taken  in  hand  at 
the  time  it  was  decided  to  make  the  change  in  form  and 
dimensions,  the  increased  cost  of  construction  will  not  be  great. 
The  alterations  will  apply  to  other  vessels  of  the  Minotaur  class, 
but  will  not  in  any  appreciable  degree  affect  the  progress  of 
the  ships. 

The  turbines  of  the  new  Royal  turbine  yacht  for  the  King, 
which  is  to  be  built  by  Messrs.  A.  and  J.  Inglis,  of  Glasgow, 
will  be  manufactured  by  Parsons  Marine  .Steam  Turbine  Co. 

Swale. — Messrs.  Palmer  and  Company  launched  on  April 
10th,  from  their  shipbuilding  yard  at.  Jarrow,  the  torpedo-boat 
destroyer  Swale,  built  for  the  Admiralty.  Her  displacement  is 
o65  tons.  She  will  have  engines  of  7,000  horse  power,  and 
the  guaranteed  speed  is  25^  knots.  She  is  the  twenty-fifth 
destroyer  built  by  the  firm  for  the  Admiralty.  The  first,  the 
Janus,  was  launched  11  years  ago.  A  speed  of  27  knots  was 
made  by  the  first  three  vessels ;  then  came  the  Star,  the  first  of 
their  30-knot  boats.  The  Swale  will,  like  her  sister  ships,  the 
\\  ear  and  the  lire,  now  completing,  have  engines  fitted  with 
a  system  of  forced  lubrication ;  and  these,  with  the  exception  of 
a  destroyer  built  for  the  Admiralty  some  time  ago,  are  the  only 
vessels  in  the  navy  so  fitted. 

The  Amethyst  and  Sapphire  cruisers  are  undergoing  a  series 
of  comparative  trials.  They  are  sister  ships,  but  the  Amethyst 
is  fitted   with    turbine   engines,   and   the  Sapphire  with  the 


ordinary  reciprocating  engines.  Tlie  trials  are  for  the  purpose 
of  testing  the  relative  times  of  getting  under  way,  the  time, 
occupied  from  speed  of  15  knots  to  full  speed  astern,  and  from 
10  knots  to  full  speed  astern.  Other  trials  with  the  Amethyst 
are  to  take  place  at  Gibraltar. 

Surprise  has  been  expressed  that  the  Admiralty  have  not 
strengthened  the  armament  of  the  ships  of  the  Niobe  class. 
The  cost  of  maintaining  these  vessels  is  practically  equal  to  that 
of  the  new  armoured  cruisers,  but  as  fighting  machines  they 
are  not  comparable  to  the  latter.  The  calibre  of  the  largest 
gun  in  the  Niobe  is  only  6  in.,  and  the  weapon  itself  is  of  an 
obsolescent  type,  and  under  present  conditions  could  inflict 
very  little  injury  on  any  protected  vessel.  The  substitution 
of  two  9  2  guns  for  the  four  Gin.  on  the  poop  and  forecastle 
would  greatly  increase  their  offensive  strength,  and  make  them 
valuable  fighting  units  in  fleet  combinations.  Their  initial 
stability  would  not  be  materially  affected  by  the  alterations,  as 
the  increase  of  weight  would  not  be  sufficiently  great  to  do  so, 
wh  ist  the  height  above  the  centre  of  gravity  would  remain 
practically  unaltered. 

Eibernia- — The  propeller  shafting,  bosses,  and  other  por- 
tions of  the  machinery  of  the  battleship  Hibernia  have  been 
delivered  at  Devonport  by  steamer  from  Belfast.  Up  to  the 
present  the  weight  of  materia!  worked  into  the  hull  of  the 
Hibernia  is  about  5,000  tons. 

Arrogant- — The  Arrogant,  cruiser,  which  has  been  in  hand 
at  Devonport  Dockyard  for  sonic  mouths,  is  to  be  fitted  with  a 
new  set  of  boiler  tubes. 

Encounter- — The  resumed  trial  of  H.M.  cruiser  Encounter, 
which,  although  launched  in  191)2,  has  only  recently  been  com- 
pleted for  sea,  has  not  been  satisfactory.  Some  trials  earlier 
in  the  week  had  to  be  abandoned  in  consequence  of  the  bearings 
i  t  the  port  engine  becoming  overheated.  The  bearings  were 
re  installed,  but  the  second  trial  has  now  also  failed  from  a 
similar  cause,  and  also  because  of  some  defect  in  the  safety 
valve.  It  is  stated  that  the  vessel,  which  originally  had  to  be 
repeatedly  altered  owing  to  the  first  engines  being  of  too  large 
dimensions,  another  set  of  engines  having  to  be  specially 
designed,  will  have  to  be  overhauled  again.  During  the  last 
trial,  it  is  stated  that  rough  weather  prevailed,  and  that  the 
Encounter  rolled  considerably. 

le  Yar/it,  in  giving  further  particulars  of  the  comparative 
trials  of  the  submersible  Aigrette  and  the  submarine  Z,  states 
that  the  want  of  speed  was  the  weak  point  in  both  vessels.  The 
Aigrette  made  8'72  knots  on  the  surface  instead  of  9  25,  and 
6  35  knots  when  su'bmerged  instead  of  6/7.  The  Z  only  attained 
8"3  knots  on  the  surface  instead  of  11  knots,  and  4  knots  when 
submerged  in  place  of  7'46.  The  times  taken  for  submersion 
were:  In  the  first  trial,  Aigrette  4  min.  30  sec,  Z  5  miu. 
30  sec;  second  trial,  Aigrette  4  min.  14  sec,  Z  4  min.  30  sec; 
third  trial,  Aigrette  5  min,  50  sec,  Z  10  min.  The  last  trial 
was  the  fairest  test,  as  the  order  to  submerge  was  given  by 
surprise. 
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"  Oil  Fuel :  Its  Supply,  Composition,  and  Application." 
By  Sydney  H.  North.  London :  Charles  Griffin  and 
Company  Limited,  Exeter  Street,  Strand. 

We  know  of  no  book  which  brings  our  knowledge  of  recent 
developments  and  progress  made  in  the  application  of  oil 
fuel  to  power  purposes  as  does  the  one  before  us.  The 
method  of  treatment  all  through  indicates  a  close  acquaint- 
ance with  this  coming  source  of  power.  The  natural  sources 
of  supply  of  the  several  varieties  of  this  class  of  mineral 
oil  are  given,  and  their  economic  values.  Without  an 
intimate  knowledge  of  the  composition  of  fuel  oils  and 
their  properties  little  progress  would  be  made,  for  the  best 
conditions  of  combustion  contain  the  solution  to  the  satis- 
factory employment  of  this  form  of  latent  power.  All  the 
chief  methods  and  designs  of  burners  are  given  and  illus- 
trated, and  the  methods  are  described  for  dealing  with 
oil  on  board  ship  for  naval  and  mercantile  purposes.  Some 
useful  tables  and  figures  are  given  from  actual  results. 
The  particulars  of  the  application  of  oil  fuel  as  applied  to 
the  Great  Eastern  Railway  locomotives  fitted  with  Mr. 
Holden's  apparatus  is  a  useful  contribution,  and  the  favour 
which  it  is  finding  for  metallurgical  purposes  generally 
allows  of  a  chapter  being  devoted  to  it.  The  book  has 
appeared  at  an  opportune  time  and  should  secure  a  large 
demand. 
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BOILER   FURNACES   AND  THE    EFFECT  OF 
OIL  ON  THEIR  ULTIMATE  STRENGTH  * 

By  D.  B.  Morison,  M.I.N. A. 

In  1892  I  read  a  paper  on  "  Boiler  Furnaces "  before  the 
members  of  this  institution  ;  I  now  have  pleasure  in  communi- 
cating- the  results  of  subsequent  investigation  and  experience. 
The  furnace  is  an  important  factor  of  boiler  efficiency — about 
60  per  cent  of  the  total  steam  being- generated  from  its  surface — 
and  its  collapse  is  almost  invariably  attended  by  so  serious  a 
wastage  of  capital  that  the  principles  and  practical  conditions 
affecting  its  correct  design,  and  the  maintenance  of  the  highest 
attainable  strength  and  efficiency  in  actual  work,  are  well 
worthy  of  the  serious  consideration  of  those  responsible  for  its 
performance. 

The  Board  of  Trade,  Lloyd's  Registry,  and  other  registra- 
tion societies,  assign  strength  values  to  various  types  of  fur- 
naces by  subjecting  them  to  external  hydraulic  pressure, 
until  collapse  takes  place. 

The  furnace  to  be  tested  is  riveted  into  a  strong  steel  cylinder, 
the  space  between  the  outer  surface  of  the  furnace  and  the 
in !.••.•  surface  of  the  cylinder  being  filled  with  cold  water,  the 


The  various  types  of  cylindrical  furnaces  may  be  divided 
into  the  following  classes : 

1.  Plain    cylindrical    tubes,    straight    in  longitudinal 

section  throughout  their  length. 

2.  Plain    cylindrical    tubes,    strengthened    by  flanges, 

hoops,  corrugations,  or  ribs,  at  intervals  through- 
out their  length. 

3.  Furnaces  wholly  curvilinear  throughout  their  length. 

Corrugated  furnaces  of  all  types  enable  large  diameters  to 
be  employed,  and  diameter  of  furnace  has  a  direct  influence 
on  the  efficiency  of  a  boiler.  At  present,  the  strength 
co-efficient  granted  by  the  Board  of  Trade,  etc.,  is  constant  for 
all  diameters,  but  the  tendency  to  deform,  occasionally  shown 
by  furnaces  of  large  diameter,  especially  under  forced  draught, 
seems  to  indicate  that  a  more  uniform  margin  of  safety  would 
be  secured  if  the  rules  of  the  registration  societies  provided 
a  co-efficient  remaining  constant  up  to,  say,  3  ft.  6  in.  internal 
diameter,  and  decreasing  proportionally  as  the  diameter  of 
the  furnace  increases. 

With  a  given  weight  of  material,  the  maximum  resistance 
to  collapse  under  uniformly  distributed  external  pressure  is 
offered  by  a  mathematically  true  cylinder,  by  reason  of  the 
fact  that  the  stress  throughout  the  material  is  of  the  same 


UN  F,o.  1.  ^11^ 


Aoamson  Ring. 

Fic.  2. 


pressure  of  which  is  raised  until  the  furnace  collapses,  and 
from  this  result  a  co-efficieit  of  resistance  to  collapse  is  obtained 
by  the  following  formula : 
P  x  D 

— — —  =  collapsing  coefficient. 

P  =  collapsing  pressure  in  lbs.  per  square  inch. 

D  —  outside  diameter  of  furnace  in  inches. 

T  —  thickness  in  inches. 
I  am  very  strongly  of  opinion,  however,  that  the  ultimate 
strength  of  a  boiler  furnace  cannot  be  determined  by  cold 
water  destructive  test,  and  the  fact  that  designs,  which  were 
awarded  high  constants,  have  been  completely  displaced  in 
practice  by  other  designs,  to  which  practically  the  same  values 
were  assigned,  would  seem  to  justify  my  contention.  The  tests 
carried  out  by  the  Board  of  Trade,  Lloyd's  Registry,  and 
other  registration  societies  only  determine  the  resistance  to 
collapse  of  a  clean  cold  tube  when  subjected  to  the  pressure 
of  cold  water.  Experience  has  proved  this  to  be  an  entirely 
untrustworthy  measure  of  the  strength  of  the  same  tube 
when  used  in  a  boiler  under  actual  working  conditions,  and 
such  tests  cannot  correctly  determine  the  relative  strength 
values  in  actual  work  of  different  designs. 

The  strength  value  of  a  furnace  can  be  estimated  only  by 
its  behaviour  when  in  use  in  a  boiler  under  severe  conditions 
of  work. 

It  is  consequently  possible  for  a  tube  to  be  of  great  strength 
when  subjected  to  cold  water  external  pressure,  and  yet  be 
practically  a  failure  as  a  furnace  in  a  boiler. 

*  Abstract  of  a  paper  read  before  the  North-East  Coast  Institute  of  Enginee 
and  Shipbuilders,  on  April  14th,  1905.  i 


character,  viz.,  compressive.  In  actual  practice,  it  is,  how- 
ever, impossible  to  produce  a  mathematically  true  cylinder, 
and,  if  it  were  possible  to  produce,  it  would  be  impossible  to 
maintain  under  working  conditions.  The  effect  of  any  depar- 
ture from  the  true  form  is  to  vary  the  nature  of  the  stress  at 
different  points,  and  to  distribute  the  stresses  unequally 
throughout  the  structure. 

For  the  purpose  of  analysis,  it  may  be  assumed  that  the 
general  effect  of  initial  deformation  is  to  produce  circum- 
ferential bending  stresses,  in  place  of  the  uniform  compressive 
stress  which  the  mathematically  true  cylinder  is  subjected 
to  when  under  external  pressure. 

The  strength  of  a  plain  cylindrical  tube  varies  directly  as 
its  thickness,  and  inversely  as  its  diameter,  but  experiments 
on  furnaces  have  demonstrated  that  large  diameters  are  weaker 
than  this  proportion;  and  although  there  is  no  reason  why  a 
theoretically  perfect  cylinder  should  be  inversely  affected  by 
its  length  between  its  end  connections,  yet  such  has  been  proved 
to  be  the  case  with  furnace  tubes.  No  doubt  this  is  again 
due  to  the  difference  between  the  conditions  of  the  material 
under  stress  in  the  hypothetical  perfect  cylinder  and  the 
imperfect  cylinder  of  practice. 

It  is  evident  from  the  above  consideration  that  it  is  requisite 
\  to  strengthen  the  imperfect  cylinder  of  practice  against  bend- 
ing stresses.  This  cannot  be  done  by  thickening  the  metal 
beyond  a  fixed  narrow  limit,  and  a  remedy  has  to  be  provided 
by  so  disposing  the  material  as  to  offer  to  the  aforesaid  bend- 
ing stresses  the  maximum  resistance  per  unit  of  weight.  The 
earlier  methods  adopted  were  to  provide  at  intervals  annular 
rings,  such  as  bowling  hoops,  etc.  (figs.  1  and  2),  possessing  a 
i    very  much  greater  resistance  to  collapse  than  the  plain  portions 
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of  the  cylinder,  and  in  order  to  comprehend  the  later  develop- 
ments it  is  necessary  to  understand  the  principles  underlying 
this  source  of  strength. 

The  stresses  in  a  furnace  are,  under  normal  conditions,  dis- 
tributed in  varying  manner  and  degree  by  virtue  of  the 
resistance  offered  by  the  metal  to  deformation,  and  therefore 
the  various  portions  mutually  reinforce  one  another. 

Deformation  involves  definite  mechanical  movement,  and 
this  of  course  cannot  take  place  at  any  point  without  either 
fracturing,  extending,  or  compressing  the  metal  in  the  imme- 
diate vicinity,  and  it  is  the  resistance  of  the  adjacent  material 
to  this  fracture,  extension,  or  compression  that  re-inforces  the 
material  at  the  point  where  the  localised  stress  has  become 
most,  severe.  If  a  cylinder  be  provided  with  stiffening  rings, 
it  is  evident  that  these  rings  will  not  be  deformed  under  a 
stress  which  is  quite  sufficient  to  collapse  the  intervening 
metal,  so  that  they  constitute  fixed  points  of  support,  between 
which  deformation  of  the  cylindrical  form  can  only  take  place 
by  the  extension  of  the  metal.  No  deformation  can  take  place 
between  the  stiffening  rings  which  does  not  impose  a  bending 
stress  upon  some  portion  of  the  intervening  metal,  and  the 
shorter  the  distance  between  these  points  of  support  the 
stronger  will  be  the  longitudinal  section,  considered  as  a  beam. 

In  illustration  of  the  above  remarks,  let  us  consider  the 
case  of  a  plain  furnace  of  imperfect  cylindricity,  with  outward 
rings  at  intervals,  and  with  local  accumulation  of  scale  between 


the 


rings   (figs.   1  and  2).      The  metal   below  the  deposit 


section,  and  the  more  favourable  conditions  thereby  established 
throughout  the  material  constituted  a  distinct  advance  in  the 
art  of  furnace  manufacture.  The  essence  of  the  Fox  invention 
ISy  in  the  complete  absence  of  plain  cylindrical  surfaces  with 
their  inherent  weakness.  Owing  to  the  large  amount  of  metal 
disposed  in  planes  normal  to  the  axis  of  the  furnace,  great 
strength  was  derivable  from  this  particular  form  when  tested 
as  a  tube  by  hydraulic  pressure,  but  as  previously  stated  the 
utility  of  a  furnace  depends  on  its  ability  to  withstand  severe 
usage  in  a  boiler,  and  experience  proved  that  much  of  the 
initial  strength  of  a  Fox  furnace  was  soon  lost  by  the  concen- 
tration of  deposit  in  the  narrow  valleys,  causing  a  weakening 
of  the  metal  by  overheating.  Another  practical  defect  was  the 
loss  of  evaporative  efficiency,  caused  by  the  sheltering  of  the 
outward  by  the  inward  corrugations,  and  by  the  partial  stagna- 
tion of  gas  in  the  former. 

The  introduction  of  the  "suspension"  design  marked  the 
next  step  in  furnace  construction  (fig.  5).  It  differed  from 
the  Purves  type  in  being  entirely  curvilinear  and  of  uniform 
thickness  throughout  its  length,  and,  compared  with  the  Fox, 
the  ridges  were  narrower  and  stronger,  whilst  the  valleys  were 
wider.  Under  cold  water  tests  it  is  of  greater  strength  than 
either,  and,  when  in  use  in  a  boiler,  it  has  proved  its  ability 
to  withstand  an  increasing  accumulation  of  deposit,  for  a 
longer  period  of  time,  before  the  metal  becomes  so  weakened 
by  overheating  as  to  be  incapable  of  resisting  the  steam 
pressure. 


Fig. 


ultimately  becomes  so  overheated  and  weakened  that  it  cannot 
resist  the  steam  pressure.  If  this  affected  area  of  plate  be 
isolated  in  one's  mind  for  the  purpose  of  analysis,  it  resolves 
itself  into  a  flat  strip  supported  at  the  ends  by  strong  girder 
rings,  and  less  effectively  supported  at  the  sides  by  the  con- 
tiguous and  less  heated  portions  of  the  furnace  wall.  We 
have,  therefore,  a  beam,  flat  in  longitudinal  section,  slightly 
curved  in  cross  section,  supported  mainly  at  the  ends  and 
partially  supported  at  the  sides.  The  central  portion  of  the 
beam  becoming  weakened  and  plastic,  deforms  inwardly  by 
bending,  and  it  is  this  characteristic  weakness  of  form  that 
determines  the  ultimate  strength  of  all  furnaces  which  are 
plain  or  straight  in  longitudinal  section  in  any  portion  of 
their  length. 

Excluding  external  separate  supports,  such  a  furnace  can 
be  strengthened  only  by  increasing  its  thickness  or  decreasing 
the  distance  between  the  strengthening  rings. 

Mr.  Purves  was  the  first  to  make  the  strengthening  rings 
integral  with  the  cylindrical  tube  (fig.  3),  thereby  eliminating 
riveted  joints,  making  it  practicable  to  greatly  reduce  the 
distance  between  the  ridges,  and  increasing  the  strength  of 
the  furnace  in  a  marked  degree. 

To  increase  the  strength  of  the  ridges,  he  made  the  metal 
therein  thicker  than  the  rest  of  the  tube,  but  the  unequal 
distribution  of  material  caused  unequal  distribution  of  the 
stresses,  which,  combined  with  local  concentration  at  the  base 
of  the  ribs  of  the  movement  due  to  expansion  and  contraction, 
gave  rise  to  circumferential  fractures,  and  led  to  many 
subsequent  modifications.  . 

The  Fox  furnace  (fig.  4)  differed  essentially  from  all  its 
predecessors  in  that  it  was  entirely  curvilinear  in  longitudinal 


If  the  formation  were  a  tube  of  perfect  cyliudricity  suspen- 
sion would  be  impossible,  as  the  metal  would  then  be  subjected 
to  compression  only,  but  a  furnace  in  a  boiler  should  not  be 
viewed  academically,  but  practically.  A  furnace  collapses 
only  when  there  is  a  sufficient  amount  of  deposit  on  the  water 
side  to  cause  the  metal  to  become  practically  red  hot.  The 
first  part  of  the  wall  in  a  suspension  furnace  to  become  over- 
heated would  undoubtedly  be  the  valley,  as  the  ridge  is 
sheltered  from  the  heat,  and,  being  approximately  in  the  form 
of  a  catenary  longitudinally,  this  plastic  metal,  on  being 
unduly  stressed,  receives  immediate  and  direct  support  from 
the  ridges  by  the  transmission  throughout  the  entire  valley 
to  the  ridges,  of  a  practically  simple  tensile  stress.  The 
netal  is,  therefore,  uniformly  in  a  state  of  tension  between 
the  points  of  support— a  condition  which  can  only  be  designated 
as  "  suspension." 

The  essence  of  successful  furnace  design  lies  in  the  correct 
adjustment  of  the  dimensions  and  curvatures  of  the  inward 
and  outward  corrugations  so  as  to  effect  the  best  possible 
compromise  between  the  ideal  forms  of  theory  and  practice, 
which,  as  it  happens,  are  to  some  extent  in  conflict. 

In  the  original  suspension  design,  the  circular  arcs  forming 
the  valleys  are  tangential  to  the  arcs  forming  the  ridges,  the 
ridges  being  in  fact  formed  by  the  ultimate  intersection  oi 
the  extensions  of  the  valleys,  with  the  sharp  apices  suitably 
rounded  off  (fig.  6). 

The  value  of  the  long-suspended  valley  has  been  fully  demon- 
strated in  practice,  and  the  strength  controlling  influence  of 
the  narrow  ridge  is  definite,  so  that  a  combination  which 
results  in  greater  ultimate  resistance  to  collapse  also  marks 
an  advance  in  the  art  of  furnace  manufacture. 
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A  construction  •embodying  such  a  combination  results,  if 
the  valley  is  of  such  a  radius  that  the  ultimate  intersection  of 
the  arcs  is  below  the  apes  of  the  ridge,  the  ridge  being,  as  it 
were,  an  independent  clement  or  girder,  from  which  the 
valleys  are  suspended,  and  into  which  their  sides  are  merged. 
The.  metal  forming  the  skies  of  the  ridges  is  therefore  disposed 
in  planes  practically  normal  to  the  axis  of  the  furnace,  with 
easy  curves  at  all  points  where  the  metal  undergoes  a  change 
of  direction.  This  apparently  simple  modification  was  the 
result  of  very  exhaustive  tests  extending  over  a  long  period, 
and  although  the  change  of  form  would  seem  on  casual  inspec- 
tion to  be  unimportant,  the  resulting  disposition  of  the  metal 
is  so  effective  that,  when  tested  by  hydraulic  pressure,  its 
resistance  at  the  point  of  collapse  is  within  10  per  cent  of 
the  elastic  limit  (fig.  7).  When  in  use  in  a  boiler,  its  .superior 
resistance  to  deformation  will  be  even  more  marked,  because 
not  only  is  the  strength  of  the  outward  corrugations  or  circum- 
ferential girders  greatly  increased,  but  the  intervening  metal 
is  so  curved  as  to  retain,  practically  unimpaired,  the  stress 
distributing  and  simplifying  effects  of  the  suspension  principle, 
whereby  the  strength  of  the  ridges  is  effectively  utilised  to 
re-iii force  the  resistance  of  the  inward  corrugations  to  local 
deformation  by  overheating. 

(  To  be  continued.) 
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Another  feature  of  g  us  producers  for  such  work  is  that  the 
labour  in  coal  feeding  and  stoking  is  not  affected  at  all  by  such 
fluctuations,  and  in  the  Calcutta  plants  storage  is  provided  for 
four  hours  supply  at  full  load.  It  is  possible  for  one  attendant 
to  attend  a  number  of  such  producers. 

Gas  producers  can  be  banked  up  and  a  fire  kept  in  them  with 
little  loss  for  a  fortnight  if  necessary,  and  they  can  be  running 
under  full  load  in  from  10  to  20  minutes  according  to  the  size 
of  the  units.  This  cannot  be  done  with  steam  .stations,  and 
where  a  number  of  gas  producer  units  are  in  use  this  quick 
starting  to  work  will  be  appreciated  by  all  electrical  engineers. 

x  am  informed  by  Mr.  Scott  Moncrieff,  the  general  manager  of 
the  Electrical  Supply  Corporation  Limited,  that  the  gas  power 
stations  of  the  company  are  proving  very  economical,  and  at 
Dollar,  N.B.,  the  fuel  consumption  per  unit  generated  is  only 
31  lb.,  including  stand-by,  and  3  9271b.  per  unit  sold,  although 
it  has  an  extremely  low  load  factor  and  has  a  stand-by  plant 
equal  to  the  maximum  working  capacity  of  the  installation. 
The  coal  used  is  Scotch  anthracite,  costing  17s.  9d.  per  ton 
delivered,  which  brings  the  actual  cost  to  '295d.  per  unit 
generated,  and  ;3~3d.  per  unit  sold.  This  small  central  station, 
working  perhaps  under  the  most  unfavourable  circumstances,  is 
more  economical  than  most  existing  large  steam  stations. 

Taking  the  gas-driveu  stations  which  are  at  work,  it  will  be 
seen  from  the  Electrical  Times  tables  published  for  1904  that 
Walthamstow  had  a  fuel  cost  of  -46d."  per  unit  sold,  cost  of 
anthracite  coal  being  26s.  per  ton  delivered.  Comparing  this 
with  the  small  station  at  Milford-on-Sea  with  coal  at  27s.,  the 
fuel  costs,  including  all  accumulator  and  distribution  losses  of 
the  latter,  are  only  '432d.  per  unit  sold. 

It  should  be  made  clear  that  in  large  stations  such  as  Wal- 
thamstow the  number  of  stand-by  units  is  less  when  expressed 
as  a  percentage  of  those  employed  on  maximum  load  than  is  the 
esse  when  half  the  total  plant  is  permanently  stand-by.  For 
instance,  Walthamstow  lias  five-  separate  gas  producer  units, 
and  four  of  them  will  probably  be  in  use  at  the  maximum  load, 
so  that  this  station  has  25  per  cent  stand-by.  Dollar  by  the 
same  rating  has  100  per  cent  stand-by,  and  it  will  be  understood 
that  stand-by  loss  in  plants  such  as  Dollar  must  necessarily  be 
comparatively  heavy.  With  units  the  same  size  as  those  of 
Walthamstow,  and  the  same  price  of  fuel,  the  consumption 
would  be  witli  a  regenerative  system  more  like  '25d.  per  unit 
sold.  It  should  here  be  pointed  out  that  all  gas-driven  stations 
working  in  the  British  Isles  except  those  supplied  by  Crossley 
Brothers  Limited  are  on  the  Dowson  system— i.e.,  with  auxiliary 
steam  boiler  and  gas  holder,  and  that  all  their  stations  have 
the  regenerative  systems  mentioned  earlier  in  the  paper. 

Another  large  power  gas  station  working  with  anthracite  fuel 
is  Guernsey,  with  fuel  costing  18s.  6d.  per  ton  delivered  in  the 
bunkers,  and  the  average  cost  works  out  at  '243d.  per  unit, 
generated  with  a  good  load  factor.  Particulars  of  the  station 
were  given  in  a  paper  read  by  Mr.  Campbell  before  the  Leeds 
Section  of  the  Institution  of  Electrical  Engineers,  in  November, 
1904. 

In  a  summary  is  given  particulars  of  the  full  load  tests  taken 
by  the  consulting  engineers,  from  which  it  would  seem  that  the 
test  load  was  a  slight  overload,  viz.,  190  k.w.,  as  compared  with 

„„*  Fiapeu  r„cJl?  befo>e  the  Manchester  Association  of  Engineers,  by  Mr.  T.  Rigby 
on  March  sRrh  ion'-,  c  1    ■*  °  * 


the  normal  load  of  180  k.w.,  so  that  maximum  economy  of  the 
engine  might  be  expected.  The  plant  is  of  the  Dowson  type, 
although  not  designed  by  the  Dowson  Company,  with  gas 
hclder  and  steam  boiler,  and  the  test  shows  a  total  fuel  con- 
sumption of  1  "12  lb.  per  B.H.F.  hour,  which  is  higher  than  usual, 
even  with  the  Dowson  type.  From  measurements  made  it  would 
seem  that  83  cubic  feet  of  gas  were  produced  per  pound  of 
anthracite  fed  into  the  producer.  The  fuel  consumed  in  the  gas 
producer  only  came  to  '99  lb.  per  B.H.F.  hour.  The  calorific 
value  of  the  gas  is  given  as  151  B.T.U.  per  cubic  foot  higher 
scale,  and  143  B.T.U.  lower  scale,  this  being  the  average.  The 
gas  consumed  equals  81  cubic  feet  j>er  B.H.F.  hour,  which  corres- 
ponds to  '99  lb.  of  anthracite  in  gas  producer.  It  would  seem 
that  8217  cubic  feet  of  gas  are  generated  for  this  weight  of  fuel, 
so  that  1'4  per  cent  of  the  total  quantity  is  evidently  lost,  which 
is  not  unusual  in  such  types  of  plant. 

Now,  if  81  cubic  feet  of  gas  are  used  per  B.H.P.  hour,  value  of 
gas  being  151  and  143  higher  and  lower  scales  respectively,  it  is 
evident  that  the  thermal  efficiency  is — 

Energy  in  work  done      or,.n-  i  /v  i  i  \ 

 °^       .   =  20  9<  per  cent  (higher  scale) 

B.  l  .U. in  gas 

=  22 '14  per  cent  (lower  scale). 

i  his  is  not  a  good  efficiency  for  a  gas  engine,  and  it  should 
have  been  at  least  15  per  cent  better,  which  would,  of  course, 
reduce  the  coal  consumption  correspondingly. 

Later  in  the  paper  is  given  particulars  of  a  test  which  is 
undoubtedly  better.  The  thermal  efficiency  is  given  as  33  7  per 
cent,  presumably  indicated,  and  the  engine  working  on  coal  gas 
is  stated  to  be  of  the  same  design  as  the  one  at  Guernsey.  From 
the  further  figures  given  it  would  seem  that  the  actual  thermal 
efficiency  is  nearly  28  per  cent. 

This  makes  a  difference  of  nearly  6  per  cent  thermal  efficiency 
between  producer  gas  and  coal  gas,  an  almost  incredible  result, 
the  general  practice  is  that  there  is  no  such  difference  between 
the  thermal  efficiency  on  producer  and  coal  gas,  and  it  is  cer- 
tainly the  experience  of  my  firm  that  their  engines  are,  if  any, 
slightly  more  economical  on  producer  gas  than  on  the  more 
inflammable  coal  gas. 

It  will  be  seen,  then,  that  the  high  coal  consumptions  recorded 
at  Guernsey  are  not  only  due  to  the  type  of  plant  employed,  but 
partly  to  the  low  efficiency  of  the  gas  engine,  and  it  is  evident 
lit  in  the  appendices  that  with  similar  units  and  the  same  price 
of  fuel  the  cost  per  unit  generated  would  be  more  like  T7d. 
with  the  systems  used  by  my  firm. 

The  working  results  of  the  Howrah  station  are  not  yet  to 
hand,  but  as  it  will  have  a  good  load  factor,  a  working  result 
may  be  reasonably  expected  far  more  economical  than  any  yet 
recorded  in  central  station  practice. 

Another  station  of  the  Electric  Supply  Corporation  is  at 
Totnes,  where  the  sets  in  use  are  of  33  k.w.  maximum  capacity 
each.  The  fuel  used  in  this  station  costs  25s.  9d.  per  ton 
delivered,  and  the  load  factor  is  19  per  cent.  The  fuel  cost  per 
unit  generated  is  '352d.,  which  is  lower  than  Milford,  and, 
although  the  same  price  of  fuel  is  used,  is  much  lower  com- 
paratively than  Walthamstow,  taking  into  account  the  stand-by 
rating  and  the  size  of  units  employed. 

No  central  station  exists  in  which  common  bituminous  fuel 
is  used,  but  I  see  no  reason  why  such  should  not  be  employed, 
as  plants  are  now  made  from  80  B.H.P.  upwards  to  any  size. 
Several  installations  have  been  made  by  the  writer's  firm,  in 
which  the  working  conditions  are  quite  as  onerous  as  any  in 
central  station  practice,  and  with  such  experience  they  will 
undertake  to  equip  any  central  station  with  bituminous  coal  as 
fuel.  In  such  a  station  the  fuel  cost  would  be,  in  most  cases, 
reduced  to  quite  one-third  that  quoted  as  being  possible  with 
anthracite  fuel,  and  any  extra  capital  expenditure  required 
would  be  well  compensated  for  by  reduced  running  costs. 

Tests  taken  of  a  small  bituminous  plant  show  that  although 
the  thermal  efficiency  is  not  so  great  as  when  using  anthracite, 
still  the  low  cost  of  fuel  more  than  compensates  for  this. 
Larger  plants  have  been  made,  of  course,  but  have  not  been  so 
accurately  tested  as  was  this,  and  the  efficiency  given  is  the 
highest  authoritatively  recorded  to  my  knowledge  with  bitu- 
minous coal  as  fuel.  Several  plants  are  in  operation  of  500  and 
1,01)0  II. P.  size,  and  the  larger  they  are  they  become  slightly 
more  economical. 

Very  high  economy  can  be  obtained  by  using  gas  coke,  and  in 
a  great  many  cases  this  will  undoubtedly  be  used,  as  it  can 
be  obtained  very  cheaply,  and  for  corporation  and  district 
councils  controlling  both  the  gas  works  and  electricity  wirks  it 
constitutes  an  ideal  combination,  the  by-product  coke  of  the 
gas  works  being  converted  into  electricity,  and  instead  of  the 
two  works  being  in  competition,  is  is  usually  the  case,  they  can 
work  together  more,  each  supplying  the  energy  or  light  most 
suitable  lor  their  respective  productions. 

It  is  well  known  that  the  greater  proportion  of  the  heat  of 
the  gas  is  lost  in  the  internal-combustion  engine,  this  being 
chiefly  lost  in  the  exhaust  gases  and  cooling  water. 

Several  installations  are  at  work  in  which  the  exhaust  gases 
are  cooled  by  passing  them  through  ordinary  steam  boilers,  but 
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only  about  half  the  total  waste  heat  can  be  so  utilised,  owing  to 
a  portion  of  it  being  distributed  over  a  large  quantity  of  water, 
and  the  water  evaporated  in  such  boilers  is  only  a  very  small 
proportion  of  the  quantities  of  water  necessary  for  cooling  the 
jackets,  so  that  the  greater  part  of  it  cannot  be  used. 

Where  possible,  as,  for  instance,  where  large  quantities  of  hot 
water  are  required,  it  is  more  economical  to  pass  the  cooling 
water  from  the  jackets  through  some  form  of  water  heater,  the 
exhaust  gases  being  also  passed  through  this  water  heater. 
When  properly  arranged,  half  the  total  heat  of  the  gas  admitted 
to  the  engine  can  be  recovered  in  this  way,  and  waste  heat  from 
gas  engines  aggregating  1,000  H.P.  has  been  treated  successfully 
m  this  manner,  the  water  being  used  for  a  large  battery  of  steam 
boilers. 

In  woollen  mills  and  dyeworks  large  quantities  of  hot  water 
are  required,  and  this  is  usually  obtained  by  passing  steam 
into  cold  water  tanks.  By  utilising  the  waste  heat  of  gas 
engines  a  great  economy  is  possible  in  such  works,  and  it  is 
feasible  to  obtain  60  per  cent  of  the.  total  heat  of  the  fuel  used  in 
the  gas  producer  in  useful  work  of  one  sort  or  another. 

All  the  foregoing  tests  and  tables  have  been  based  and  taken 
ii  i tii  engines  as  made  by  my  firm  up  to  a  short  time  ago,  but  it 
will  be  of  interest  to  mention  developments  in  gas  engines 
which  have  taken  place  within  the  last  few  months  which  seem 
destined  to  forward  the  development  of  the  internal-combustion 
engine. 

It  is  a  well-known  fact  that  increase  of  compression  in  a  gas 
engine  gives  increased  economy  of  working,  but  the  trouble  has 
hitherto  been  that  the  temperature  of  the  charge  during  com- 
pression is  so  increased  that  combustion  of  the  inflammable 
mixture  commences  before  the  end  of  the  compression  stroke, 
which  trouble  is  known  as  pre-ignitiou. 

As  a  rule  the  richer  the  mixture,  within  certain  limits,  the 
more  inflammable  it  is,  and  Mr.  Dugald  Clerk  has  conceived  the 
idea  of  endeavouring  to  evercome  pre-iguition  troubles  by  mak- 
ing the  mixture  less  rich  than  usual,  in  a  peculiar  way 
termed  the  "  added  air  "  system.  He  pumps  the  air  or  cooled 
products  of  combustion  into  the  working  cylinder  at  the  end  of 
the  admission  stroke  of  an  "  Otto  "  cycle  engine  at  a  few  pounds 
pressure,  with  the  result  that  a  larger  charge  of  combustible  is 
retained  than  usual  for  a  given  size  of  cylinder.  At  the  same 
time  he  gets  a  little  stratification  of  air  to  gas,  and  a  cooler 
charge  at  the  commencement  of  the  compression  stroke,  with 
the  result  that  the  compression  can  be  permissibly  higher,  and 
h;  obtains  increased  economy.  Unfortunately,  the  negative 
work  taken  up  in  pumping  the  additional  charge  is  compara- 
tively large,  and  although  the  indicated  efficiency  is  fairly  high, 
the  actual  efficiency  available,  after  deducting  mechanical  losses, 
is  not  exceptional,  and  possibly  lower  than  is  usually  obtained 
without  the  increased  compression  and  complication. 

In  his  paper*  he  gives  the  best  results  obtained  as  being 
34 '4  per  cent  indicated  thermal  efficiency;  and  assuming  that, 
owing  to  his  heavy  mechanical  losses,  his  mechanical  efficiency 
is  only  75  per  cent,  the  actual  thermal  efficiency  is  only  25  8 
per  cent. 

My  firm  at  the  same  time  were  making  experiments  in  another 
direction  with  the  same  object  in  view,  viz.,  reduction  of  trouble 
through  heated  cylinders  and  increase  of  compression  without 
danger  of  pre-ignition.  They  attacked  the  problem  in  a  much 
simpler  way  and  without  complications  of  additional  cylinders 
and  pumps,  etc.,  and  this  consisted  of  admitting  water  spray 
into  the  working  cylinders  during  the  suction  stroke  of  the 
engine,  this  being  done  in  a  special  way. 

By  careful  attention  to  various  points  of  design  it  was  found 
possible  to  obtain  very  high  economy  indeed,  and  to  confirm  the 
results  authoritatively  Professor  Burstall,  of  Birmingham,  was 
invited  to  test  one  of  the  gas  engines  so  fitted.  The  result  of 
this  trial,  with  his  report,  is  given  in  Appendix  EE.  This  result 
is  a  distinct  advance,  and  its  effect  on  the  gas  engine  future  is 
that  the  coal  consumptions  shown  in  the  tests  can  probably  be 
decreased  from  10  per  cent  to  20  per  cent  below  what  they  were 
with  the  gas  power  previously  in  use. 

It  will  so  be  possible  in  the  future  to  reach  coal  consumptions 
which  will  place  the  internal-combustion  engine  further  ahead 
than  it  is  now  of  other  prime  movers,  and  as  these  improvements 
are  from  time  to  time  effected  the  coal  consumptions  will  be 
reduced  till  it  will  be  possible  to  obtain  a  horse  power  for  half  a 
pound  of  coal  per  hour  or  less,  and  I  am  confident  this  will  not 
be  verv  long  at  the  present  rate  of  advance  of  power  gas 
apparatus  and  engines. 

Since  Professor  BurstalPs  test  further  economies  have  been 
obtained  by  judicious  design.  In  a  teat,  32  27  per  cent  as  the 
actual  thermal  efficiency  was  obtained,  or  1'47  per  cent,  higher 
than  the  former  test,  and  this  was  obtained  on  a  smaller  engine 
than  that  tested  bv  Profe  ssor  Burstall. 

New  fields  have  been  opened  out,  and  are  being  every  day, 
in  which  the  internal-combustion  engine  is  likely  to  play  an 
important  part,  and  in  nearly  every  case  this  advance  displaces 
steam  power,  which  the  writer  thinks  he  is  correct  in  saying 
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has  almost  reached  the  limit  of  its  possible  economy,  whilst  the 
internal-combustion  engine  is  only  on  the  threshold  of  its  career 
with  encouraging  possibilities. 

( To  be  continued.) 


MELTING   SCRAP  ALUMINIUM. 


There  is  a  lot  of  scrap  aluminium  of  various  classes  on 
the  market.  Some  of  it  is  in  the  form  of  borings  and 
turnings,  and  some  in  the  form  of  sheet-aluminium  scrap 
from  which  punchings  have  been  cut.  It  is  all  good  high- 
grade  metal,  but  when  it  comes  out  of  the  melting  pot 
something  is  wrong  with  it.  If  an  attempt  is  made  to 
press  or  roll  the  casting  it  will  be  sure  to  crack.  Now,  the 
following  are  facts  which  we  know.  It  is  not  difficult  to 
melt  scrap  brass  and  produce  a  casting  which  can  be  bent, 
pressed,  or  rolled  as  well  as  the  original  metal ;  but  we 
also  know  that  if  the  attempt  is  made  to  take  the  best 
kind  of  sheet  copper  rolled  from  good  lake  metal  and  melt 
the  scrap  in  crucibles,  the  resulting  castings  cannot  be 
bent  or  rolled  without  more  or  less  of  a  tendency  to  crack. 
In  the  case  of  the  copper  we  know  that  the  difficulty  arises 
from  the  fact  that  copper  oxidises  very  readily,  and  that 
the  red  oxide  of  copper  is  absorbed  by  the  metal  without 
changing  its  colour  or  appearance  in  any  way,  but  that 
when  the  metal  is  worked  the  oxide  makes  it  brittle,  just 
as  the  presence  of  so  much  sand  in  its  composition  would. 
If  the  above-mentioned  scrap  copper  be  melted  with  a 
liberal  charcoal  covering,  somewhat  better  results  are 
usually  obtained.  If,  in  addition  to  the  charcoal  covering, 
the  metal  be  poled  with  a  green  pole — that  is,  if  a  green 
pole  or  stick  be  introduced  into  the  molten  metal,  which 
is  well  covered  with  charcoal,  and  used  for  stirring  the 
metal — it  will  often  reduce  the  oxide  and  result  in  pure 
metal.  The  addition  of  a  little  phosphor  copper  will 
produce  the  same  result,  on  account  of  the  fact  that  the 
phosphorus  is  oxidised  and  removes  the  oxide  from  the 
metal.  Now,  with  the  above  facts  in  mind,  if  we  turn  to 
the  aluminium  problem  we  are  confronted  with  the  fol- 
lowing conditions :  The  copper  oxide  was  lighter  than 
copper,  but  was  soluble  in  copper.  When  this  oxide  was 
reduced  with  phosphorus,  it  formed  a  dross  which  could 
easily  be  skimmed  off.  In  the  case  of  aluminium  we  are 
not  so  fortunate,  as  the  specific  gravity  of  aluminium  oxide 
is  nearly  3'9,  while  that  of  aluminium  is  only  2'5.  It  will 
be  seen,  therefore,  that  the  aluminium  oxide  would  settle 
into  the  metal  as  fast  as  it  was  formed,  and  we  would 
expect  it  to  go  to  the  bottom,  so  that  we  could  pour  off  the 
metal  and  leave  the  oxide,  in  place  of  skimming  the  oxide 
and  leaving  the  metal ;  but  this  is  another  case  where  the 
metal  does  not  do  as  it  ought  to  do,  for  the  oxide  becomes 
entrapped  in  the  metal  and  will  go  neither  to  the  top 
nor  to  the  bottom.  The  colour  of  the  oxide,  as  in  the 
case  of  the  copper  oxide,  is  such  that  it  does  not  show  in 
the  resulting  castings,  but  if  we  attempt  to  roll  or  form 
the  castings  the  metal  will  break.  We  know  that  alumi- 
nium oxide  is  not  reduced  by  charcoal,  and  hence  a  covering 
of  charcoal  will  have  no  effect  whatever  on  the  crucible, 
except  that  it  may  maintain  a  layer  of  carbon-dioxide  gas 
over  the  surface  of  the  aluminium,  and  thus  exclude  the 
air.  In  other  words,  it  protects  but  does  not  reduce.  The 
aluminium  sheet  or  scrap  is  so  thin  and  light  that  no 
ordinary  amount  of  flux  will  protect  it  from  the  air.  A  small 
amount  of  scrap  can  be  disposed  of  by  plunging  it  in  a 
crucible  of  melted  metal  just  as  it  comes  from  the  furnace, 
but  beyond  this  the  writer  knows  nothing  as  to  how  to 
o-et  rid  of  this  scrap,  and  we  would  like  to  know  if  someone 
cannot  go  ahead  with  this  story  and  bring  it  to  a  successful 
finish. — Harry  Malone,  in  "The  Foundry." 


The  tenth  annual  convention  of  the  Incorporated  Municipal 
Electrical  Association  will  be  held  from  Juno  27th  to  June  30th, 
at  the  North  British   Railway  Hotel,  Edinburgh. 


678 


THE    PRACTICAL  ENGINEER. 


[April  28,  1905 


PROSPECTS   IN    ELECTRIC  MINING. 


There  has  been-  a  good  deal  of  evidence  of  late  that  we 
are  about  to  experience,  if  we  are  not  already  experiencing, 
a  wave  of  progress  in  the  electrification  of  English  and 
Welsh  collieries.  Of  course,  much  has  been  done  in  the 
way  of  mining  installation  work  in  the  past  in  a  quiet, 
and  sometimes  an  indifferent,  manner ;  but  that  much  is 
but  little  compared  to  what  is  to  be.  It  does  not  seem 
long  since  we  were  told  that  the  colliery  installation  depart- 
ment of  electrical  engineering  was  practically  in  the  hands 
of  two  or  three  firms.  That  statement  by  no  means  holds 
good  nowadays.  Another  thing  we  were  told  was  that. 
British  electrical  manufacturers  were  not  up  to  date  in 
their  attention  to  colliery  plant  and  equipment.  There 
would  be  a  good  many  of  them  who  would  want  to  have 
something  to  say  if  that  remark  were  made  now,  though, 
of  course,  it  is  perfectly  true  that  continental  electric  mining 
practice  has  made  more  rapid  headway  and  has  furnished 
electrical  and  mining  engineers  in  this  country  with  some 
very  useful  object  lessons. 

One  part  of  the  country  in  which  colliery  work  is  pro- 
ceeding very  satisfactorily  at  the  present  moment  is  the 
area  which  is  being  supplied  with  cheap  power  by  the 
South  Wales  Electrical  Power  Distribution  Company.  We 
understand  that  large  orders  for  plant  have  either  been, 
or  are  now  being,  placed  by  a  number  of  neighbouring 
collieries.  To  quote  one  important  instance,  Messrs.  D. 
Davies  and  Sons  Limited  will  by  August  next  be  taking 
over  1 ,800  horse  power  from  the  South  Wales  Company 
for  their  Tylorstown  and  Bodringallt  collieries.  Demands 
such  as  this  have  necessitated  extensions  to  plants  being 
put  in  hand  both  at  the  Cwmbran  and  Pontypridd  genera- 
ting stations.  Last  year  the  United  National  Collieries 
Limited  put  down  at  their  Wattstown  Colliery  750  horse 
power  of  electrical  pumping  machinery  and  haulage  gear ; 
they  have  just  decided  to  take  an  additional  480  horse 
power  for  their  general  surface  work,  and  a  further  500 
to  600  horse  power  for  another  of  their  collieries.  The 
Cambrian  Collieries,  at  Clydach,  last  year  installed  233 
horse  power  to  drive  some  of  their  surface  machinery.  The 
recent  explosion  completely  wrecked  some  of  the  under- 
ground steam  haulage  gear,  and  large  electric  gears  are 
being  substituted  ;  while  the  company  is  stated  to  also 
have  under  serious  consideration  the  question  of  electri- 
fying their  entire  underground  haulage  gear,  requiring 
some  1,950  horse  power. 

This,  we  are  given  to  understand,  is  but  an  example  of 
what,  is  happening  also  in  other  mining  districts  in  other 
parts  of  the  kingdom.  Such  evidence  as  this  lends  support 
to  the  remarks  recently  made  before  one  of  the  institutions 
that  mining  work  is  one  of  the  best  fields  of  enterprise  for 
the  electrical  engineer. 
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Mid-Tyne. — There  are  at  present  very  few  inquiries  in  the 
market  for  new  tonnage,  quite  a  slump  having  set  in  for  the 
time  being.  It  is  stated  that  the  turbines  for  the  King's  new 
vacht  will  be  constructed  at  Messrs.  Parsons'  Wallseiid  works. 
The  large  New  York  steamer  Moradnoek,  of  the  Hogan  Line, 
is  to  be  docked  by  Messrs.  Swan,  Hunter,  and  Wigham- 
Riehardson  Limited.  This  is  the  second  visit  of  this  vessel. 
The  fleet  of  the  Indo-China  Steam  Navigation  Company 
Limited  hag  been  increased  by  a.  large  screw  steamer, 
which  has  been  launched  from  the  yard  of  Messrs.  Swan, 
Hunter  and  Wigham-Richardson  Limited.  This  vessel  is 
intended  for  the  Eastern  service,  and  is  400  ft.  lono-  by  51ft 
'■mad,  and  is  designed  to  carry  a  large  cargo,  besides  havincr 
accommodation    for    a    number    of    European    and  Chinese 


passengers.  The  engines,  which  are  of  the  quadruple-expansion 
type,  along  with  the  boilers  have  been  constructed  at  the 
Neptune  Engine  Works  of  the  builders.  As  the  vessel  left  the 
ways  she  was  christened  "  Kufc  Sang,"  meaning  "  Lucky 
Increase."  The  steamship  Madonna,  a  large  twin-screw  steamer 
built  to  the  order  of  the  Richmond  Steamship  Company,  of 
Liverpool,  has  had  a  most  successful  trial,  a  speed  of  17^  knots 
being  easily  maintained.  The  Virginian,  the  new  turbine 
liner  for  the  Allan  Line,  which  has  had  a  most  successful  trial 
on  the  Clyde,  was  engined  by  the  Parsons  Marine  Steam 
Turbine  Company  Limited,  of  Wallsend.  The  Hebburn  Boiler 
Company  has  just  turned  out  what  is  believed  to  be  the  largest 
Lancashire  boiler  which  has  been  constructed  on  the  North-East 
Coast.  It  is  30  ft.  in  length,  and  has  a  diameter  of  9  ft.,  with 
flues  of  3  ft.  7  in.  diameter,  and  is  designed  to  work  at  a 
pressure  of  1201b.  per  square  inch.  This  boiler  is  one  of  two 
ordered  by  the  Baekworth  Coal  Company. 

The  Wear. — The  month  has  been  conspicuous  by  having 
but  few  launches,  which  is,  no  doubt,  due  to  the  smiths'  strike. 
The  employers  have  put  an  end  to  attempts  at  intervention, 
and  workmen  are  being  brought  from  other  districts  to  fill  up 
the  vacancies,  but  a  number  of  them  refused  to  remain.  Not- 
withstanding this  drawback,  the  shipyards  have  plenty  of  work 
on  hand  and  good  progress  is  being  made,  as  evinced  by  Messrs. 
Osbouinc.  Graham,  who  are  fully  occupied,  which  includes  a 
vessel  240  ft.  long  and  37  ft.  3  in.  beam  for  German  owners. 
Further  down  the  river  Messrs.  Short  Brothers  have  launched 
the  steamship  Cairnavon  for  Messrs.  Cairns,  Noble,  and 
Company,  Newcastle.  Her  dimensions  are:  269  ft.  6  in.  long, 
36  ft.  9  in.  breadth,  and  24  ft.  4  in.  depth  moulded.  The  pro- 
pelling machinery  is  by  Messrs.  Blair  and  Company,  Stockton- 
on-Tees,  with  cylinders  of  19  in.,  30  in.,  and  48  in.,  and  a  stroke 
of  36  in.  The  steam  is  supplied  by  one  large  boiler  at  160  1b. 
pressure.  They  have  also  a  ship  being  engine.d  at  Messrs. 
George  Clark  Limited  for  Messrs.  Thomas  Stephen  and  Sons, 
London.  Messrs.  Priestmans  have  a  large  steamer,  the  steam- 
ship Tabor,  for  Norwegian  owners,  and  engined  by  Messrs. 
The  North-Eastern  Marine  Engineering  Company,  ready  to 
go  to  sea.  Messrs.  Pickersgill  are  launching  the  steamship 
Potusi,  built  to  the  order  of  Messrs.  Rankin,  Gilmuir.  and 
Company,  Loverpool.  Her  dimensions  are:  Length,  380ft.; 
breadth,  48  ft.  9  in.;  and  depth  moulded,  28  ft.  5  in. ;  with 
engines  and  boilers  by  Messrs.  George  Clark  Limited.  They 
have  a  smaller  ship  in  hand  for  the  same  firm.  Messrs. 
Doxford  are  very  busy.  They  have  launched  the  first  of  three 
turret  steamers  built  to  the  order  of  the  British  India  Steam 
Navigation  Company,  London.  The  steamship  Queda  is  480  ft. 
by  58  ft.  by  33  ft.,  and  has  a  dead-weight  capacity  of  12,000 
tons.  It  is  built  on  the  single-deck  principle,  and  the  engines 
and  boilers  are  supplied  by  the  builders.  The  turret  steamer 
Torrington  is  approaching  completion,  and  claims  interest  by 
reason  of  it  having  twelve  masts.  Messrs.  Laings  have  an 
Australian  passenger  steamer,  the  steamship  Riverina,  ready 
for  launching.  Her  engines  and  boilers  are  to  be  supplied  by 
Messrs.  Richardson.  Westgarth's,  of  Hartlepool.  They  have 
also  a  shallow-draught  twin-screw  passenger  boat  in  construc- 
tion. Messrs.  McColl,  Pollock  liave  engined  a  small  cargo  boat, 
the  steamship  Devon  Coast,  for  Liverpool  owners,  and  also  a 
trawler,  which  are  going  on  their  trial  trip  immediatelv.  Their 
new  lavo-e  ouay  crane  is  now  in  use.  Messrs.  J.  L.  Thompson 
and  Sons  Limited  have  launched-  the  steamship  Thornbeck.  to 
the  order  of  Mr.  C.  E.  Thompson.  Sunderland.  Her  engines 
and  boilers  are  supplied  by  Messrs.  Dickinson  and  Sons  Limited. 
Messrs.  Blumers  have  launched  the  steamship  Spennvmoor.  to 
the  order  of  Messrs,  Runcimau  and  Company.  Newcastle.  Her 
dimensions  are:  323  ft.  6in.  length.  46ft.  6in.  breadth.  23  ft. 
depth  moulded.  The  engines  and  boilers  are  to  be  fitted  by 
Messrs.  J.  Dickinson  and  Sons  Limited.  At  the  Hendon 
Decks  the  two  laro-e  oil  tanks  for  the  General  Petroleum  Oil 
Company  are  nearly  completed,  and  are  to  hold  4,500  tons. 
Some  smaller  tanks  are  to  be  added  later  It  is  anticipated 
to  bnng  a  good  deal  of  oil  ship  repair  work  to  the  river. 


Aero  Club. — At  the  annual  general  meeting  of  the  Aero 
Club  of  the  "United  Kingdom,  the  following  were  elected  to 
serve  on  the  committee  for  1905:  Mr.  A.  Leslie  Buehnnll.  Mr. 
Prank  H.  Duller,  Major-General  Sir  H  E.  Colvile,  Mr.  Martin 
Dnle,  Professor  A.  K\  Huntington,  the  Ho>i.  ,T.  Scott  Montagu. 
M.P.  Mr.  C.  F.  Pollock.  Dr.  F.  W.  H.  Hutchinson,  the  Hon. 
C.  S.  Rolls,  Lord  Howard  de  Walden,  Mr.  Roger  Wallace.  K.C.. 
mid  Mr.  Hugh-Weo-uelin.  Meetings  will  he  held  at  the  Crystal 
Palace  on  April  29th.  May  18th,  27th,  June  3rd,  17th,  29th. 
July  8th  and  20th.  The  ascents  will  be  at  2-30  each  day.  At 
least  two  balloons  will  ascend  at  each  meeting.  Arrangements 
are  beincr  made  for  motor  cars  to  pursue  the  balloons  at  some 
of  the  meetings,  and  prizes  will  be  offered  for  a  capture  to 
members  of  the  Aero  Club  and  the  Automobile  Club.  It  is 
hoped  to  arrange  for  ascents  at  various  provincial  centres,  of 
which  due  notice  will  be  given 
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The  cruiser  Argyll  is  to  be  fitted  up  internally  for  the 
carrying  of  liquid  fuel  as  an  alternative  to  coal,  or  in  combina- 
tion with  it. 

The  oil-fuel  trials  of  the  battleship  King  Edward  VII.,  on 
her  voyage  from  Plymouth  to  Gibraltar,  proved  highly  satis- 
factory. 

The  Admiralty  have  decided  to  acquire  a  large  depot  at 
Portmouth  for  storing  gasoline  for  submarines  and  oil  fuel 
for  warships.  With  this  end  in  view,  the  site  of  the  gasworks 
has  been  purchased,  and  is  to  be  added  to  the  dockyard. 
New  works  are  being  built  by  the  gas  company  elsewhere. 
All  new  warships  are  fitted  for  the  use  of  liquid  fuel. 

Oil  fuel  is  extensively  employed  on  the  steamers  of  the 
Royal  Dutch  Packet  Company  plying  between  the  islands  of 
the  Dutch  East  Indies.  It  is  stated  that  the  success  of  the 
fuel  is  due  to  the  use  of  a  special  burner,  in  which  the  oil  is 
forced  into  the  furnace  under  a  pressure  of  101b.  to  201b. 
without  the  use  of  steam.  Steam-using  burners  were  tried, 
but  proved  objectionable. 

In  the  general  orders  issued  at  Devonport  Dockyard  on 
April  13th,  Vice-Admiral  W.  H.  Henderson,  superintendent, 
complimented  all  the  dockyard  officers  and  men  who  were  con- 
nected with  the  battle  ship  King  Edward  VII.  upon  the 
expeditious  and  careful  manner  in  which  the  ship  was  con- 
structed. He  also  complimented  them  on  the  saving  of  money 
on  the  original  sum  allowed  for  the  building  of  the  vessel, 
the  total  saving  amounting  to  £41.674,  made  up  of  ,£19,887 
on  labour  and  £21,787  on  materials.  This  economy  is  the 
more  satisfactoiy  owing  to  the  fact  that  Devonport  is  situated 
further  from  the  great  manufacturing  centres  than  any  of  the 
other  Royal  Dockyards,  with  the  result  that  the  cost  of 
carriage  is  considerably  increased.  Another  point  is  that 
duiing  the  latter  stage  of  her  completion  the  Admiralty 
ordered  the  King  Edward  VII.  to  be  fitted  for  the  use  of 
oil  fuel  after  she  had  been  fitted  for  coal  only,  a  heavy  expense 
thereby  being  entailed.  From  time  to  time  also  alterations 
were  made  in  the  construction  of  the  vessel,  all  of  which 
involved  extra  expense  and  necessitated  a  large  number  of 
men  working  overtime,  which  alone  was  a  heavy  item. 

Devonport  Dockyard  established  a  record  for  the  expedi- 
tious building  of  a  battleship  with  the  Bulwark,  and  to  this 
reputation  is  now  added  that  of  economy  in  the  construction 
of  warships.  On  the  Montagu  there  was  a  considerable 
saving;  on  the  battleship  Queen  the  expenditure  was  £35,000 
less  than  the  estimate,  and  now  on  the  King  Edward  VII.  there 
is  a  saving  of  over  £40,000. 


Den  of  Crombie- — Messrs.  Charles  Connell  and  Company 
Limited,  Whiteinch,  launched,  on  April  11th,  a  steel  screw 
steamer  for  the  Den  Line,  of  Dundee,  owned  by  Messrs.  Charles 
Barrie  and  Son.  The  dimensions  of  the  vessel  are:  Length, 
380  ft.;  breadth,  47  ft.  3  in. ;  and  depth,  30  ft.;  with  a  gross 
tonnage  of  about  4,500  tons.  She  has  been  built  to  Lloyd's 
highest  class,  with  cellular  double  bottom  right  fore  and  aft, 
and  is  fully  equipped  for  the  Eastern  trade  with  all  the  most 
modern  appliances.  She  will  carry  about  6.700  tons  dead 
weight.  There  are  six  hatches  of  large  size,  12  derricks,  and 
also  30-ton  derrick  for  heavy  lifts,  and  nine  steam  winches.  The 
holds  are  built  on  the  girder  principle  to  give  large  space  for 
stowing  bulky  cargo,  and  the  decks  are  pierced  throughout  for 
carriage  of  troops  and  live  stock.  The  engines  and  boilers, 
which  are  being  fitted  by  Messrs.  David  Rowan  and  Company, 
Glasgow,  will  be  capable  of  driving-  the  vessel  11£  knots  at 
sea.    The  vessel  was  named  Den  of  Crombie. 

Madonna. — The  Madonna,  a  large  twin-screw  steel  steamer 
which  has  been  built  by  Swan,  Hunter,  and  Wigham  Richard- 
son Limited  for  the  Richmond  Steamship  Company  Limited, 
of  Liverpool,  completed  a  very  successful  series  of  trials  off  the 
coast  on  April  8th.  The  steamer  is  430  ft.  in  length  by  48  ft. 
beam,  and  has  been  built  to  attain  the  highest  class  in  the 


register  of  the  Bureau  Veritas.  The  propelling  machinery, 
consisting  of  twin-screw  triple-expansion  engines,  has  also  been 
constructed  by  Swan,  Hunter,  and  Wigham  Richardson  Limited, 
and  on  the  trials  worked  without  the  slightest  hitch,  giving 
satisfaction  to  all  concerned,  and  driving  the  vessel  at  a  mean 
speed  of  17J  knots  per  hour.  The  steamer  is  intended  to  run 
in  the  emigraut  service  to  New  York. 

Sutton  Hall.— On  April  19th  there  was  launched  from  the 
Wallsend  shipbuilding  yard  of  Swan,  Hunter,  and  Wigham- 
Richardson  Limited,  a  steel  screw  steamer  which  has  been  built 
for  the  Hall  Line  service  of  the  Ellerman  Lines  Limited.  The 
dimensions  of  the  vessel  are:  Length  over  all,  387ft.;  beam 
extreme,  47  ft.  5  in.;  and  depth  moulded,  30ft  9  in.  She  has 
a  poop,  long  bridge,  and  forecastle,  the  latter  being  fitted  for 
the  accommodation  of  the  crew,  the  accommodation  for  the 
engineers  being  in  houses  on  the  top  of  the  bridge  deck  at  the 
side  of  the  casing,  and  that  for  the  captain  and  officers  and 
saloon  in  housss  on  and  under  the  fore  end  of  bridge.  The 
vessel  has  been  designed  to  carry  a  dead-weight  cargo  of  about 
7,000  tons  on  a  moderate  draught  of  water.  The  machinery 
has  been  constructed  by  the  Wallsend  Slipway  and  Engineering 
Company  Limited,  and  consists  of  a  set  of  triple-expansion 
engines,  having  cylinders  23}  in.,  40  in.,  and  69  in.,  with  48  in. 
strike,  steam  being  supplied  by  two  single-ended  boilers  fitted 
with  Howden's  forced  draught,  and  working  at  a  pressure  of 
212  1b.  per  square  inch.  The  vessel  is  being  built  to  the  rules 
of  the  British  Corporation  for  the  Survey  and  Registry  of 
Shipping,  and  will  take  their  highest  class. 

St.  Patrick. — On  April  10th  the  handsomely  modelled 
steel  screw  steamer  St.  Patrick,  built  by  Messrs.  Craig, 
Taylor,  and  Co.,  Stockton-on-Tees,  to  the  order  of  A.  O. 
Wilson,  Esq.,  of  Gothenburg,  was  taken  to  sea  for  her  loaded 
trial  trip  from  Sunderland,  which  proved  highly  satisfactory. 
The  dimensions  of  the  vessel  are  316ft.  by  44  ft.  by  22  ft. 
6  in.,  depth  moulded.  She  is  built  of  steel  to  the  highest 
class  in  Lloyd's  under  special  survey,  on  the  improved  single 
deek  type.  The  engines,  which  have  been  constructed  by 
the  North-Easteru  Marine  Engineering  Company  Limited, 
Sunderland,  have  cylinders  22  in.,  36  in.,  58  in.,  by  39  in., 
with  two  large  steel  boilers  working  at  1801b.  pressure.  Dur- 
ing the  run  everything  worked  with  the  greatest  smoothness, 
and  an  average  speed  of  11  knots  was  obtained. 

Euston.— On  April-  10th,  the  large  steel  screw  steamer 
Euston,  built  by  R.  Craggs  and  Sons  Limited,  Tees  Dockyard, 
Middlesbrough,  for  Messrs.  Webster  and  Barraclough,  of  West 
Hartlepool,  proceeded  to  sea  for  her  official  trials.  The  results 
were  entirely  satisfactory  to  all  concerned,  the  vessel  registering 
a  speed  of  ilj  knots  in  half-laden  condition.  The  vessel  has 
been  built  to  Lloyd's  highest  class  and  to  the  owners'  special 
specification.  The  dimensions  are:  340ft.  by  47  ft._  by 
27  ft.  3  in.,  and  she  will  carry  about  6,150  tons  dead  weight. 
The  machinery  has  been  fitted  by  Messrs.  Blair  and  Company 
Limited,  of  Stockton-on-Tees,  having  cylinders  25  in.,  41  in., 
and  67  in.,  by  45  in.  stroke,  steam  being  supplied  by  two  large 
single-ended  boilers,  working  at  a  pressure  of  1801b.  to  the 
square  inch. 

Earl  Godwin  and  FitzAilwin.—  Messrs.  Napier  and 
Miller  Limited,  Voker,  launched  on  April  17th  two  paddle 
steamers,  named  Earl  Godwin  and  FitzAilwin,  which  they  have 
built  for  the  London  County  Council  for  service  on  the  Thames. 
Their  dimensions  are:  Length,  130  ft.;  breadth,  18  ft.  6  in.; 
and  depth,  7  ft.;  and  each  will  have  a  total  carrying  capacity 
for  500  passengers.  The  vessels,  which  have  lower  saloons 
forward  and  aft,  are  fitted  with  steam  steering  gear,  electric 
light,  and  steam  heating  pipes.  The  engines,  by  Scott's  Ship- 
building and  Engineering  Company  Limited,  Greenock,  are 
compound  diagonal,  having  cylinders  16  in.  «nd  31  in.,  by  36  in. 
stroke,  with  one  cylindrical  boiler  working  at  109  lb.  pressure. 
The  vessels  are  to  attain  a  speed  of  13  miles  per  hour.  Messrs. 
Napier  and  Miller  have  still  six  similar  vessels  on  hand,  all  in 
a  forward  condition,  for  the  London  County  Council. 

Pioneer- — Messrs.  Ferguson  Brothers,  Port  Glasgow, 
launched  on  April  15th  the  twin-screw  double-side  suction  pump 
hopper  dredger  Pioneer  for  the  Government  of  Victoria, 
Australia.  The  vessel,  whioh  was  launched  complete,  with 
steam  up,  has  been  constructed  from  designs  of  the  builders, 
and  embodies  all  the  most  modern  appliances  in  connection  with 
suction  dredging,  including  the  builders'  special  arrangement 
of  baffles,  coamings,  and  valve  doors  for  minimising  the  over- 
flow and  accelerating  the  deposit  in  hopper.  The  machinery 
consists  of  two  sets  of  triple-expansion  propelling  engines,  two 
sets  of  independent  pumping  engines  connected  to  suction  pines 
arranged  on  each  side  of  vessel,  with  separate  discharge  pipes 
for  conveying  the  dredged  material  either  into  the  vessel's  own 
hopper,  into"  barges  alongside,  or  through  floating  pipes  on  to 
the  shore.  There  is  steam  hopper  door  gear,  and  steam  winches 
for  manipulating  the  suction  pipes,  steam  windlass,  steam 
steering  gear,  etc.,  steam  being  supplied  by  two  boilers  of  the 
water-tube  type. 


680 


THE    PRACTICAL  ENGINEER. 


[April  28,  1905 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 

1900.  Engineer  in  Mercantile  Marine.— I  am  19  years  of  age.  I 

have  served  five  years'  apprenticeship  to  fitting,  etc.,  in  a  small 
engine-shop,  aud  have  a  little  practical  experience  of  engines  and 
boilers  on  land  through  knockng  up  aud  down  amongst  them,  aud 
getting  the  opinions  of  various  engineers.  I  have  also  attended  a 
Technical  School,  and  have  passed  Ordinary  Grade  Mechanical 
Engineering  and  Machine  Construction  and  Drawing,  and  Applied 
Mechanics,  Advanced  Sta  e.  I  wish  to  become  an  engineer  in  the 
mercantile  marine.  Could  you  please  advise  h"W  to  proceed  to  get  a 
berth  on  a  steam-ship,  and  what  are  the  qualifications  aud  duties, 
and  where  I  should  be  likely  to  get  any  old  examination  papers,  if 
I  should  have  to  pass  an  examination  ? — W.  E.  S. 

Answer. —  "W.  E.  S."  will  find  a  great  deal  of  the  information  he 
requires  in  the  regulations  relating  to  the  examinations  of 
engineers  in  the  mercantile  marine,  issued  by  the  Board  of  Trade, 
and  obtainable  through  auy  bookseller,  or  from  Eyre  and  Spottis- 
woode,  price  sixpence. — M.  E. 


1901.  Converting  a  Gas  Engine  into  a  Petrol  Engine  — Will  any 

reader  inform  me  whtre  1  may  obtain  information  how  to  convert 
into  a  petiol  engine  a  1\  brake  gas  engine  ? — E.  N. 

1902.  Electric  Motor. — Can  any  of  your  readers  tell  me  the  reason 
why  an  electrical  motor  should  gain  its  speed  two  or  three  times 
the  proper  rate  by  changing  the  wires  at  the  terminal,  the  positive 
for  the  negative  and  negative  for  the  positive  ?  I  simply  tried  it, 
and  it  went  off  at  a  wonderful  speed. — One  in  a  Fix. 

1903.  Burnishing  Stampings  Black.— Would  any  reader  kindly 
say  how  1  can  highly  burnish  stampings  like  the  enclosed  sketch 


© 

which  is  full  size  ?  I  have  a  shaking  barrel,  and  would  be  glad  to 
know  what  to  put  in  with  stampings  to  clean  and  burnish  them. 
Also  at  about  what  speed  to  run  the  barrel.— J.  J. 

1904-  Pneumatic  Hammers.  — Could  any  of  your  readers  kindly 
inform  me  :  1.  The  cost  of  working  a  pneumatic  hammer  per 
hour  ?  2.  The  amount  of  air  used  per  hour  ?  3.  The  horse 
power  required  per  hour  to  compress  the  air  required  ? — W.  H.  R. 

1905.  Apprenticeship. — I  have  spent  four  years  of  my  apprentice- 
ship as  a  fitter,  having  signed  for  five  years.  I  signed  when  I  was 
18  years  of  age,  and  now  being  of  age,  am  I  bound  to  serve  the 
other  year,  and  if  not,  can  I  claim  four  years'  papers  ?—  One 
Anxious  to  Know. 

1906.  Propeller. — Will  some  reader  favour  me  with  a  formula  to 
work  out  the  area  and  number  of  blades,  the  pitch  and  the 
diameter  for  a  propeller?  L.W.L.,  150;  mid-section  area,  138 
square  feet ;  revolutions  of  engine,  125  per  minute  ;  speed  of 
vessel,  17  knots. — Venture. 

1907.  Pump. — Will  some  reader  explain  how  I  ma}'  deteimiue  the 
sizes  of  bore  for  delivery  and  suction  for  various  pumps  ? — Pump. 

1908.  Drawing  of  Air  Compressor  Cylinder,  with  Mountings. 

Could  any  reader  of  The  Prdctical  Engineer  supply  or  inform  me 
where  a  complete  working  detail  drawing  of  an  air  compressor 
cylinder  6£  in.  diameter,  by  26  in.  stroke,  with  valves  and 
mountings,  could  be  got  ?  Compressor  to  work  up  to  a  pressure  of 
1801b.  per  square  inch  at  150  revolutions  per  minute.  Air 
cylinder  piston  is  to  be  driven  from  the  piston  rod  of  a  horizontal 
steam  engine :  that  is  to  say,  the  air  compressor  cylinder  will  be 
fixed  in  a  similar  position  as  the  back  cylinder  of  a  horizontal 
tandem  engine. — Boiler-maker. 


ANSWERS  TO  CORRESPONDENTS. 

J.  H. — Try  a  turbine  tube  cleaner,  using  water  from  the  town  main,  as 
introduced  into  this  country  by  Messrs.  Babcock  and  Wilcox  Limited. 

H.  F. — Try  one  of  the  metallic  or  ironwork  parts  sold  by  the  New 
Pegamoid  Limited,  whose  address  is  144,  Queen  Victoria  Street, 
London. 


MISCELLANEA. 


Liege  International  Exhibition,  1905. — This  World's 
Fair  will  be  opened  on  the  25th  inst.,  under  the  patronage  of 
the  Prince  and  Princess  of  Belgium.  Mr.  Imre  Kilra-lfy,  of 
exhibition  fame,  is  the  honorary  commissioner-general  of  the 
British  Section.  Special  facilities!  have  been  arranged  for 
during  the  time  the  exhibition  is  open  for  cheap  excursions  from 
England. 

A  Technical  Bureau. — A  bureau  for  the  purpose  of  lending 
technical  books  to  engineers,  architects,  and  the  allied  profes- 
sions has  been  formed  in  Manchester.  The  annual  subscription 
is  one  guinea,  and  in  the  case!  of  a  sufficient  number  of  students 
of  a  recognised  institution  the  fee  would  lie  reduced  to  fifteen 
shillings.  The  address  is  Prince's  Chambers,  John  Dalton 
Street.  Manchester. 

A  final  trial  of  the  collision  mat,  the.  invention  of  James 
Speeding  and  Company,  of  Sunderland,  took  place  last  week, 
in  Portsmouth  Dockyard.  No.  10  dock  being  full  of  water 
and  the  adjacent  dock  empty,  the  sluice  in  the  caisson  between 
the  two  was  opened  and  the  mat  placed  in  position  over  the 
aperture.  The  flow  of  water  into  the  dry  dock  was  stopped 
effectively  by  the  mat,  and  the  trial  was  considered  satisfactory. 
It  is  understood1  that  the  invention  will  be  recommended  for 
further  experiments  by  seargoing  ships. 

The  triple-screw  turbine  yacht  Albion  sailed  on  Thursday 
night,  the  30th  nit,  from  the  Tyne,  and  arrived  on  Saturday, 
April  1st,  at  Southampton.  The  yacht  has  been  built  by  Swan, 
Hunter,  and  Wigham  Richardson  Limited  for  Sir  George 
Newnes,  ,Bart,  and  is  from  the  design  of  Sir  W.  H.  White, 
K.C.B.  The  machinery  consists  of  turbines  by  the  Parsons 
Marine  Steam,  Turbine  Company,  driving  three  propellers. 
Before  the  vessel  left  the  river  she  went  through  a  long  series 
of  exhaustive  trials,  from  which,  we  understand,  were  gathered 
data  which  will  prove  of  the  highest  value  in  the  application 
of  turbines  to  similar  vessels. 

Motor  Omnibus  Service  in  the  Isle  of  Wight. — The 
public  service  of  motor  omnibuses  for  the  Isle  of  Wight,  arranged 
by  the  Isle  of  Wight  Express  Motor  Syndicate,  was  inaugurated 
on  the  13th  inst.  at  Ryde,  in  the  presence  of  a  large  gathering. 
The  cars  were  started  on  their  respective  routes  to  various 
parts  of  the  island,  nearly  the  whole  of  which  will  be  covered 
by  seven  Milnes-Daimler  double-decked  motor  omnibuses,  each 
accommodating  36  passengers.  Parcels  will  be  conveyed  by  the 
cars,  on  each  of  which  is  fitted  a  postal  letter-box  for  the 
collection  of  letters  in  rural  and  outlying  districts  and  their 
conveyance  to  postal  centres.  The  purchase  of  books  of  tickets 
will  enable  passengers  to  travel  at  about  a  penny  a  mile,  but  the 
ordinary  fares  are  higher  The  speed  of  the  omnibuses  will  be 
from  10  to  12  miles  an  hour. 

The  Princess  Elisabeth,  first  turiiine  passenger  steamer  built 
on  the  Continent,  was  successfully  launched  at  the  Cockerill 
shipyard,  Hoboken-lez-Auvers,  on  30th  March.  The  new 
steamer,  destined  for  the  Dover  and  Ostend  mail  service,  is 
108  31  in.  (355  ft.)  long,  12T9  m.  (40  ft.)  beam,  and  9  37  m. 
(30^  ft.)  deep  under  bridge.  Begun  on  August  12th  last  year, 
she  is  due  to  commence  running  in  July,  and  is  expected  to 
attain  a  speed  of  22  knots,  while  being  capaible  of  carrying  a 
thousand  passengers.  There  are  to  1>e  two  groups  of  four  multi- 
tubular boilers  each  and  three  steam  turbines,  each  working 
on  to  a  propeller  shaft.  The  masts1  are  to 'be  fitted  with  instru- 
ments for  wireless  telegraphy ;  and  eight  lifeboats,  besides  eight 
whale  boats  and  two  others,  are  to  be  carried. 

Unregistered  Patent  Agents. — Lord  Coleridge,  in  moving 
the  second  reading  of  the  Patents,  Designs,  and  Trade  Marks 
(Registration  of  Patent  Agents)  Bill  in  the  House  of  Lords, 
explained  that  the  Patents  and  Trade  Marks  Act  of  1888  pro- 
vided that  any  unregistered  person  knowingly  describing  him- 
self as  a  patent  agent  should  be  liable  on  summary  conviction 
to  a  fine  of  £20.  Owing  to  the  interpretation  placed  by  the 
High  Court  of  Justice  upon  the  section,  it  had  been  largely 
evaded  by  persons  who,  whilst  avoiding  the  use  of  the  precise 
words  "  patent  agent,"  nevertheless  represented  themselves  to 
the  public,  as  patent  agents  by  employing  such  titles  as  "  patent 
office,"  "office  for  patents,"  "inventors'  agents,"  and  other 
similar  descriptions.  The  present  bill  sought  to  obtain  from 
Parliament  power  to  prevent  such  evasions  of  the  intentions  of 
the  Act  of  1888.  Lord  Wolverton,  on  behalf  of  the  Board  of 
Trade,  offered  no  opposition  to  the  second  reading  of  the  bill, 
merely  reserving  the  right  to  move  any  amendment  in  committee 
The  second  reading  of  the  bill  was  agreed  to. 
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TRADE   FLUCTUATIONS  AND  THE  UNEMPLOYED. 

The  suggestions  and  proposals  made  by  some  apparently 
election-insuring  politicians  for  remedying  a  general  lack 
of  employment,  and  for  ensuring  a  universal  briskness  or 
continuity  of  work  for  all  workers,  are  alike  weak  in  logic 
and  unsound  in  practical  policy.  It  would  be  interesting 
to  trace  the  personal  connection  with  industry  of  those 
champions  for  the  unemployed  who  have  been  recently 
roused  from  their  slumbers  and  lethargy,  for  we  are 
persuaded  the  research  would  disclose  the  fact  that  for  the 
most  part  these  apostles  of  constant  work  and  no  variation 
in  employment  have  either  had  no  acquaintance  with  the 
actual  trades,  or  that  they  have  been  nursed  into  and 
through  businesses  that  others  had  made  or  upheld  for 
them. 

The  son  of  an  engineer  coming  into  possession  of  a 
works  founded  and  built  up  by  the  personal  sacrifice  and 
untiring  labours  of  a  practical  parent  can  have  but  little 
personal  acquaintance  with  the  conditions  that  operated 
to  make  the  business  and  to  keep  it  going.  The  experience 
of  such  a  one  is  limited  to  the  training  in  a  school  or 
college,  where  an  artificial  atmosphere  existed,  and  where 
the  rough  and  tumble  conditions  of  a  work-a-day  world 
were  absolutely  unknown  and  unprovided  for. 

The  startling  announcements  of  the  auctioneers'  bills 
concerning  the  sale,  dismantlement,  and  breaking  up  of 
the  works  and  connections  of  old  and  world-renowned 
engineering  firms  are  not  to  be  attributed  to  the  slackness 
of  the  workmen,  nor  to  the  lack  of  work,  for  at  the  very 
period  and  during  the  same  years  that  these  firms  were 
carelessly  rolling  down  the  hill  other  more  alert  rivals  were 
as  diligently  rising  and  displacing  them  in  the  competition 
for  that  work  which  they  had  once  considered  theirs  as  of 
right,  at  their  own  price,  and  upon  their  own  terms. 

°It  would  be  more  to  the  point  if  politicians  in  a  hurry 
for  an  election  cry  would  examine  the  history  or  look  into 
the  domestic  arrangements  of  those  old  firms  whose  names 
were  once  known  wherever  good  engineering  work  was 
called  for,  and  try  and  ascertain  wherein  lay  the  cause  of 
the  decline,  instead  of  posing  as  glib  orators,  with  no 
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actual  facts  to  arm  them  for  their  assertions,  nor  for  giving 
points  to  their  allegations  of  impending  national  ruin  by 
the  loss  of  work  in  our  national  industries.  Those  familiar 
with  the  inner  history  and  the  management  and  general 
control  of  those  older  firms  now  decaying  or  decayed  would 
express  more  surprise  at  the  length  of  life  they  enjoyed 
than  at  their  demise,  as  some  of  them  apparently  lived 
in  spite  of  their  own  attempts  at  suicide  or  business 
indifference. 

The  firm  afraid  to  sink  money  upon  new  tools  and  new 
methods  for  doing  work  must  necessarily  sooner  rather 
than  later  fall  out  of  the  race  when  competing  with  those 
who  believe  that  the  best  way  to  keep  busy  is  to  keep 
bright,  not  only  in  machinery,  plant,  and  men,  but  in 
methods  and  in  management.  To  the  workmen  and  staff 
engaged  in  the  workshops  and  offices  of  a  decaying  firm 
nothing  is  in  sight  but  a  breaking  up  of  the  home  and  a 
removal  from  the  district  where  possibly  every  domestic 
association  has  been  made,  and  where,  too,  the  actual 
living  house  has  possibly  been  bought  by  the  aid  of  a  loan 
from  a  trade  club  or  building  society.  Just  how  far  the 
question  of  universal  employment  is  going  to  benefit  such 
classes  of  workers  or  remedy  such  assignable  causes  of 
trade  depression  we  cannot  imagine,  for  frequently  what 
one  district  loses  another  district  situated  hundreds  of 
miles  distant  gains. 

Fluctuation  of  trade  arises  due  to  periodical  changes  in 
the  conditions  and  requirements  of  industries,  and  these 
conditions  and  requirements  are  disturbed  or  improved  in 
great  measure  by  the  policy  concerning  the  national  credit 
or  the  national  relations  of  one  country  with  another, 
seeing  that  in  very  few  industries  does  the  demand  come 
from  a  purely  domestic  or  home  market. 

If  it  could  be  possible  to  at  once  find  employment  for 
every  person  out  of  work,  there  would  of  necessity  be 
a  competition  set  up  between  employers  for  the  labour 
that  one  firm  perhaps  had  a  greater  advantage  than 
another,  with  the  disturbing  result  that  men  would  be 
taken  from  one  district  or  from  one  works  to  become 
engaged  in  another.  Such  a  removal  would  necessitate  a 
transference  of  work  from  the  one  district,  as  the  firm  in 
the  denuded  district  would  be  incapable  of  competing  on 
equal  terms  with  the  better-equipped  firm  in  another 
district,  with  the  result  that  the  whole  of  the  workmen 
in  that  particular  district  from  which  the  trade  had  been 
taken  would  be  thrown  out  of  employment,  and  then- 
protection  would  then  become  a  question  for  the  politicians 
to  deal  with ;  but  just  how  such  question  could  be  practi- 
cally handled  we  are  at  an  entire  loss  to  appreciate. 
Universal  trade  is  an  impossibility  so  long  as  there  is  any 
variation  either  in  the  quality  or  the  output  of  the  firms 
competing  for  such  trade. 

Liege  Exhibition. — Britain  will  not  make  a  great  display 
at  the  exhibition  which  was  opened  at  Liege  on  the  27th 
ult.  The  area  of  the  exhibition  is  123  acres,  and  the  main 
buildings  cover  almost  exactly  double  the  area  of  those 
constructed  for  the  Glasgow  Exhibition  in  1901.  Two 
features  are  likely  to  be  prominent,  the  fine  art  and  lace 
sections,  and  the  collections  of  engines,  and  especially  of 
internal  combustion  machinery.  The  engine  house  will  be 
35,300  square  yards  in  extent,  as  compared  with  the 
20,400  square  yards  of  the  machinery  hall  at  Glasgow. 


Of  this  space  Belgium,  as  is  fitting,  has  taken  considerably 
more  than  half — '22,400  square  yards;  Germany,  5,700 
square  yards ;  France,  5,300  square  yards ;  United  States, 
1,200  square  yards;  and  Britain,  700  square  yards.  One 
prominent  section  will  be  the  gas-producer  plant  and  the 
engines  driven  by  gas.  There  will  be  two  Vogt  engines, 
which  embody  an  entirely  new  application  of  gas  power, 
and  considerable  interest  is  being  taken  in  the  design, 
which  is  also  being  introduced  in  this  country.  The  results 
promise  to  exceed  in  efficiency  anything  yet  reached.  There 
will  also  be  a  complete  installation  of  rolling  mills  for 
rails,  etc.,  the  power  being  10,000  H.P.  Several  of  the  gas 
engines  will  be  of  over  1,000  H.P.  There  will  be  1,500  H.P. 
pit-winding  engines.  Steam  is  to  be  charged  for  at  Id. 
per  161b.,  the  pressure  being  130  1b.  per  square  inch; 
electric  power  at  4d.  per  kilowatt-hour ;  and  power  from 
the  shafting  2£d.  per  H.P.  per  hour. 

The  Torpedo  as  an  Instrument  of  War. — 'At  a  meeting 
of  the  Leeds  Association  of  Engineers,  held  on  April  27th, 
the  president  (Mr.  W.  H.  Drake),  occupying  the  chair,  a 
discussion  on  the  subject  of  torpedoes  was  introduced  by 
Mr.  James  Topham,  who  described  the  construction  of  a 
modern  18  in.  torpedo.  The  whole  machine,  he  said, 
weighed  1,1581b.,  the  war  head,  of  hard  phosphor  bronze, 
containing  about  2001b.  of  gun  cotton.  Torpedoes  could 
be  set  by  means  of  the  hydrostatic  valve  to  run  just  below 
the  surface,  or  24  ft.-  deep.  For  practice  they  were  usually 
tried  at  a  depth  of  S  or  10  ft.  He  had  seen  hundreds  fired, 
but  none  had  deviated  more  than  6  in.  from  the  horizontal. 
This  accuracy  was  due  to  the  governing  action  of  the 
pendulum  weight  connected  with  the  lateral  fins.  In 
practice  firing,  torpedoes  were  set  to  run  for  200,  400,  or 
600  yards,  when  they  came  to  the  surface,  but  in  warfare, 
if  they  failed  to  hit  after  having  run  their  course,  they 
should  sink  to  the  bottom.  The  mechanism  for  actuating 
the  impeller  was  so  delicate  that  some  portions  were  made 
to  a  quarter  of  a  thousandth  of  an  inch.  It  was,  however, 
the  gyroscope,  placed  abaft  the  "  engine  room,"  which, 
being  connected  with  the  vertical  fin,  prevented  the  inevi- 
table tendency  to  travel  in  a  curve  that  had  made  the 
torpedo  effective  at  ranges  from  800  to  3,000  yards.  It 
was  now  one  of  the  most  reliable  weapons  in  the  service. 
The  gyroscope  had,  however,  only  been  introduced  two  or 
three  years,  and  its  use  demanded  long  experience ;  hence 
the  incomplete  success  of  the  Japanese  practice.  With 
regard  to  torpedo  nets,  there  was  a  secret  known 
to  the  British  Navy  (amongst  others)  by  which  a  torpedo 
could  be  made  to  penetrate  any  net  of  any  other  navy, 
but  no  other  navy  had  shears  which  could  cut  through  our 
nets. 


Armour  v.  Shot. — Results  of  each  round  in  the  incessant 
contest  between  armour  and  artillery  are  always  inter- 
esting, and  in  reference  to  tests  in  connection  with  the 
battleship  now  building  for  the  Japanese  Navy  at  the 
Barrow  works  of  the  Vickers  Company  are  particularly 
noteworthy,  because  a  new  type  of  uncapped  projectile 
defeated  an  armour  plate  made  under  the  latest  and  most 
approved  system.  One  large  plate,  14  ft.  by  8  ft.,  made 
at  Vickers'  Sheffield  works  from  one  ingot,  and  treated 
according  to  the  Krupp  method,  was  selected  from  many 
and  cut  into  two  parts.  One  of  them,  8  ft.  square  and 
9  in.  thick,  was  chosen  as  the  official  test  plate,  and  was 
attacked  by  a  9'2  in.  gun  firing  380  lb.  projectiles,  manu- 
factured by  another  maker  under  Japanese  inspection,  and 
to  the  British  Government  standard  pattern.  The  first 
shot  attained  a  striking  energy  of  8,698  foot-tons,  but  it 
only  got  into  the  surface  of  the  plate,  and  there  was  no 
cracking.  The  second  shot  developed  practically  the  same 
energy,  and  had  no  greater  effect  on  the  hardened  steel. 
This  satisfied  the  conditions  of  the  Japanese  Government ; 
but  it  was  decided  to  fire  a  third  shot  at  a  still  higher 
velocity,  and  thus  the  exceptionally  high  striking  energy 
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of  10,120  foot-tons  was  developed.  This  is  equal  to  155 
per  cent  above  the  power  necessary  to  perforate  steel,  and 
yet  the  9  in.  plate  was  not  cracked ;  the  point  of  the 
projectile  remained  fused  in  the  plate.  Thus  armour 
scored  a  success ;  but  when  the  other  part  of  the  same 
original  plate  was  attacked  by  a  new  projectile  mado  by 
the  Vickers  Company  the  honours  were  divided.  This  new 
shots  although  uncapped,  passed  completely  through  the  9  in. 
of  armour,  and  was  found  practically  whole,  having  gone 
through  a  screen  of  sandbags  10  ft.  thick  in  the  rear  of 
the  target.  This  shot  was  of  380  lb.  weight,  and  the 
striking  energy  was  10,180  foot-tons.  At  the  same  time, 
and  in  presence  also  of  the  Japanese  Naval  Commission, 
a  plate  2  \  in.  thick,  representing  the  armour  of  the  extreme 
ends  of  the  ship,  was  tested.  The  first  and  second  shots 
were  from  a  six-pounder  gun,  but  had  little  or  no  effect  on 
the  plate,  which  was  therefore  accepted ;  but  again  a  third 
round  was  fired  to  test  the  full  possibilities  in  respect  of 
resistance.  This  third  shell  was  fired  from  a  4'7  in.  gun, 
and  the  striking  energy  was  703  foot-tons.  This  was 
tremendous  for  a  2|in.  plate,  but  the  shell  was  completely 
broken  up  on  the  face  of  the  plate.  At  the  point  of  impact 
a  circular  disc  measuring  about  9  in.  diameter  was  driven 
back  from  the  surface  of  the  plate,  but  the  upper  portion 
of  the  disc  was  not  detached  from  the  plate.  The  result 
proved  that  it  was  a  splendid  piece  of  armour. 


AIR    OPENINGS    UNDER  LOCOMOTIVE 
GRATES. 

There  seems  to  be  no  doubt  that  there  is  a  direct  loss 
of  heat  when  the  air  supply  is  inadequate,  and  that  a 
considerable  saving  may  be  accomplished  by  properly 
designing  the  damper  openings.  In  an  extract  from  the 
report  of  a  committee  before  the  North-West  Railway  Club, 
the  statement  was  made  that  the  loss  of  heat  when  the 
air  supply  is  not  adequate  sometimes  reaches  25  per  cent, 
and  attention  was  drawn  to  the  fact  that  damper  openings 
on  some  of  the  newer  types  of  locomotives  were  entirely 
too  small. 

For  perfect  combustion  81b.  of  oxygen  are  required  for 
every  pound  of  hydrogen,  and  22/3  lb.  of  oxygeu  for  every 
pound  of  carbon.  It  has  been  suggested  that  by  staying 
the  firebox  with  hollow  stay  bolts,  with  an  inside  diameter 
of  ^  in.,  perfect  combustion  may  be  obtained.  It  is 
impossible  to  get  sufficient  air  through  the  grates,  and  air 
in  excessive  volumes  must  not  be  admitted  above  the 
firebed.  The  air  which  it  would  be  possible  to  <ret  through 
1,000  or  more  hollow  stay  bolts  with  |  in.  holes  might  not 
be  sufficient  for  perfect  combustion,  but  it  would  furnish 
enough  oxygen  to  pay  for  the  hollow  stay  bolts  several 
times  over.  As  the  air  passes  through  these  stay  bolts  the 
risk  of  burning  them  is  decreased,  and  the  expansion  of 
the  bolt  is  reduced,  and  thus  the  liability  of  cracking 
the  sheets  is  lessened.  In  addition,  the  exhaust  of  the 
locomotive  drawing  the  current  of  air  through  the  hollow 
bolts  keeps  the  holes  open,  and  affords  a  means  for 
detecting  breakage  inside  as  well  as  outside  of  the  firebox. 
The  bolts  are  rolled  hollow,  and  the  strength  is  thus 
increased,  and  the  bolt  is  more  flexible. — American 
Engineer  and  Railroad  Journal. 


It  is  a  good  thing-  to  put  in  the  supply  line  for  a  gasoline 
oi  srine  near  the  tank  a  valve  which  has  in  it  a  wire  gauze, 
which  will  strain  the  gasoline  as  it  goes  toward  the  engine, 
preventing  any  chips,  dirt,  or  sediment  from  reaching  the 
engine  and  causing,  trouble  perhaps  by  preventing  the  valves 
from  seating-.  It  is  surprising  what  a  quantity  of  dirt  and 
chips  from  barrels  will  sometimes  get  into  the  gasoline,  and 
many  an  operator  has  spent  hours  trying  to  find  out  what  was 
the  matter  with  his  engine,  eventually  to  learn  that  it  was 
from  dirt  in  the  gasoline" which  had  prevented  the  check  valves 
from  seating,  or  some  other  like  trouble — The  Engineer 
(  Chicago). 


THE  NEW  MOTOR  BOAT:  AN  INNOVATION 
IN  DESIGN. 

By  H.  W.  B. 

Concluded  from  page  650. 

Once  more  let  it  be  said  of  the  Admiralty  coefficients  that 
they  are  practical.  They  account  for  not  merely  the 
numerical  relation  between  11  and  S3  (as  in  the  case  of  the 
coefficient  x  which  we  have  assumed  above  for  convenience), 
but  cover,  too,  the  presumed  efficiency  of  the  engines,  bised 
on  experience  of  the  results  usually  obtained  from  engines 
of  the  I.H.P.  under  consideration,  and  also  they  cover  the 
efficiency  of  the  propeller.  This  inclusiveness,  while  an 
advantage  in  facilitating  calculation,  and  indeed  rendering 
calculation  at  all  possible  to  those  who,  through  lack  of 
experience  or  knowledge  of  naval  architecture  and  marine 
engineering,  would  otherwise  be  puzzled  to  find  a  relation 
between  the  data  and  that  which  is  sought,  yet  it  has  its 
drawback. 

Covering  in  one  formula  the  provinces  of  both  the  ship 
designer  and  the  engineer,  it  cannot  settle  any  difference 
that  may  arise  between  the  two  as  to  the  cause  of  a  vessel 
not  coming  up  to  the  expected  speed.  Where  one  would 
offer  acrid  criticism  on  the  lines  of  the  run  or  the  fulness  of 
the  bows,  the  other  would  question  the  efficiency  of  the 
engines  or  bluntly  condemn  that  mysterious  and  elusive 
agency,  the  propeller.  A  change  of  propeller  will  not  neces- 
sarily settle  the  question.  Time  and  time  again,  in  the  past 
at  anyrate,  however  excellent  present  practice  may  be,  the 
propeller  has  demonstrated  its  ability  to  upset  the  most 
subtle  predictions  of  what  it  ought  to  do.  Exigencies  of 
space,  however,  forbid  more  than  this  short  reference  to  the 
propeller  question,  and  indeed  it  is  doubtful  whether  one 
number  of  The  Practical  Engineer  could  hold  a  synops's  of 
all  the  views,  theories,  and  arguments  that  have  been  pro- 
pounded about  the  screw  propeller. 

Though  rules  (1),  (2),  and  (3)  have  been  given  separately, 
and  rule  (3)  has  been  called  the  wetted  surface  method,  for 
convenience  to  bfgin  with,  yet  the  distinction  between  the 
three  rules  is  only  in  form  and  method,  for  in  principle  rules 
(1)  and  (2)  are  also  based  on  the  frictiomil  resisfance,  both 
Ds  and  I.M.A.  being  proportional  to  the  amount  of  wetted 
surface,  or  rather  they  are  so  in  the  case  of  cubes  and 
similar  parallelopipeds  and  a  close  approximation  in  the  case 
of  a  ship-shaped  object.  Consider  a  cube  to  be  immersed 
sa  that  all  but  its  top  surface  is  entirely  under  water. 


Let 

L 

=  length  of  one  edge, 

D 

=  cubic  displacement, 

and 

W 

=  wetted  surface. 

Then 

D 

=  L3; 

i.  e.  ,  L 

= 

also 

W 

.-.  w 

that  is  to  say,  W  varies  as  the  §  power  of  D. 
Again,  L2  =  (VW; 


that  is  to  say,  Lr  also  varies  as  the  ^  power  of  D,  and  conse- 
quently as  the  wetted  surface ;  and  Lr  in  the  case  of  a  cube 
represents  the  I.M.A.,  theoretically  and  actually. 

What  is  true  of  a  cube,  however,  is  not  quite  true  for 
other  forms ;  but  the  divergence  is  so  slight  that  with  ships 
of  normal  shape  it  is  sufficiently  correct  1o  say  that  the 
wetted  surface  varies  as  the  I.M.A.,  and  as  D*. 

Turning  to  another  method,  and,  since  it  is  a  radical  one, 
to  institute  on  it  a  comparison  between  the  performance  of 
the  new  type  of  boat  and  that  which  might  be  expected  from 
the  same  H.P.  applied  to  a  craft  of  the  same  size  as  the 
Yarrow-Napier  boat,  but  of  conventional  design  : 

It  is  the  practice  of  the  Admiralty  and  the  leading  ship- 
builders, where  a  new  type  of  vessel  is  under  consideration, 
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to  make  a  small  model  of  the  proposed  ship  and  to  observe 
its  behaviour  when  towed  in  a  tank.  The  model  is  made  of 
paraffin,  12  ft.  to  1 5  ft.  long,  and  is  towed  at  a  corresponding 
speed  to  that  required  of  the  proposed  vessel. 

Towed  in  a  tank,  the  pull  on  the  tow  line  is  registered  on 
a  special  dynamometer,  and  from  the  resistance  of  the 
model  the  resistance  of  the  ship  is  tben  calculated  for  a 
corresponding  speed.  The  speed  of  the  ship  and  model 
"correspond"  when  they  are  proportional  to  the  square  roots 
of  their  respective  lengths. 

For  example,  take  the  steamer  already  cited  above,  300  ft. 
long.  It  is  required  to  know  the  H.P.  necessary  to  drive 
her  at  14*5  knots.  The  model  is  made,  say,  12  ft.  long,  and 
the  same  shape  as  the  ship.    Its  corresponding  speed  is 


u-5  m  = 

J  300 


2  9  knots. 


It  is  found  tbat  at  this  speed  the  pull  on  the  tow  line  is 
2*2  lb.  ;  then  the  resistance  of  the  ship  at  14"5  knots  will  be 


34400  lb. 


or  50,600,000  foot-pounds  per  minute  at  that  speed,  and 
the  effective  H.P.  required  1,530  HP.  Allowing  '6  as  the 
efficiency  of  the  engines  and  propeller,  the  I. H.P.  will  be 

=  2560  I. H.P.  (app.) 

'6 

Now,  considering  this  vessel  as  a  model  from  which  to 
calculate  the  resistance  of  a  40  ft.  launch  of  the  same  con- 
ventional fine  build  at  a  speed  of  26  knots,  we  have 


14-5 


5-3  knots. 


Yarrow-Napier  boat  showed  so  low  a  proportion  as  37  H.P. 
per  ton. 

A  comparison  of  the  modern  motor  boat  with  a  similar 
steam-driven  craft  may  be  easily  dismissed,  for  Mr.  Yarrow 
has  given  it  as  his  opinion  that  the  steam-driven  boat  could 
only  have  had  a  maximum  of  16  knots;  and,  conversely,  he 
estimates  that  a  destroyer  220  ft.  long  might  be  driven  with 
petrel  engines  at  a  speed  of  45  knots,  as  against  the  31  or 
32  knots  of  steam-drhen  destroyers  of  that  length.  In  fact, 
the  lightest  steam  engine — the  turbine — is,  per  unit  of 
power,  about  twice  as  heavy  as  the  petrol  motor. 

No  sketch  of  the  principles  of  ship  propulsion  would  be 
complete  without  reference  to  the  "Stream-line  Theory  of 
Resistance,"  and  it  is  here  lhat  we  get  on  to  debatable  ground, 
or,  as  one  might  say,  into  choppy  water.  This  theory  is, 
briefly,  that  since,  as  it  is  assumed,  water  is  for  all  practical 
purposes  a  perfect  fluid  devoid  of  viscosity,  what  work  is 
expended  in  cleaving  the  water  is  returned  in  pressure  on 
the  "run"  or  stern  lines,  and  that  the  vessel  may  be 
designed  with  a  view  solely  to  obviate  eddies  and  skin 
friction,  and,  incidentally,  that  a  light  draught  is  not  a  sine 
quid  nun  for  speed. 

Fig.  4  is  a  diagram  of  a  vessel's  bow  and  stern  on  the 
wave-line  principle,  whereas  the  new  motor  boat  has  a  rather 
bluff  bow,  without  gripe,  and  a  practically  flat  bottom,  on 
which  the  vessel  runs  entirely  at  high  speed,  the  bows  being 
clear  of  the  water. 

The  hull  is  constiucted  of  a  special  steel,  and  its  framing, 
with  a  view  to  maximum  strength  fore  and  aft,  is  on  the 
longitudinal  principle ;  and  to  say  that  the  scantling  is  light 
*  is  only  what  might  be  expected  in  a  petrol-driven  boat, 
where  the  boiler  of  a  steam  boat  is  absent  and  the  machinery 
weight  so  much  reduced — in  this  case  being  about  32cwt, 


i      6       7  B 


PlO.  4. 


The  resistance  at  this  speed  will  be 


34400  =  81-5  lb. 


^300 

The  H.P.  therefore  is 

81-5  x  5-3  x  6080 
60  x  33000 


=  1-3  H.P. 


Assuming  that  the  power  varies  only  as  the  cube  of  the 
speed — an  under  estimate  here — we  have,  at  26  knots, 


1-3 


(26V 
V5-.V 


=  156  H.P.  at  least, 


whereas  the  actual  H.P.  of  the  engines  in  the  Yarrow- 
Napier  boat  is  only  120. 

'Tis  a  far  cry,  certainly,  from  a,  launch  to  a  liner,  but  a 
far  cry  rings  clear  sometimes.  Still,  although  in  this  com- 
parison all  allowance  has  been  mide  on  the  side  of  modera- 
tion, a  comparison  with  other  motor  boats  of  recent  build 
is  more  satisfying,  and  indeed  hardly  less  startling. 

If  the  figures  given  of  recent  French  motor  boats  are 
correct,  their  engines  develop  greater  horse  power  per  unit 
of  weight  than  those  of  the  Yarrow-Napier  craft ;  but  if  this 
is  so,  it  only  credits  the  machinery  to  disparage,  what  is 
under  consideration  at  present,  the  design  of  the  boat.  For 
at  21-7  knots  the  French  boat  showed  a  proportion  of 
80  H.P.  per  ton  of  displacement;  while  at  26  knots  the 


or  half  the  weight  of  the  boat,  whose  displacement  is  3  tons 
4  cwt.  Her  beam  is  5  ft.,  and  accommodates  two  sets  of 
four-cylinder  engines  driving  twin  screws,  three-bladed. 
The  stroke  is  6  in.,  and  the  diameter  6|in.  Anything  in 
the  nature  of  Admiralty  coefficients  are,  for  the  present  at 
anyrate,  out  of  the  question  in  her  case. 

For  the  photographs  of  the  little  vessel  the  writer  is 
indebted  to  Mr.  Yan-ow,  who  was  kind  enough  to  supply 
also  information  concerning  her  design  and  performance. 

A  recent  writer  has  characterised  the  stream-like  theory 
as  a  pernicious  product  of  ill-digested  science  ;  while  no  less 
an  authority  than  Sir  G.  White  has  referred  to  it  and  its 
ramifications  as  being  "  classics  in  the  literature  of  resistance 
and  propulsion  of  ships." 

Meanwhile,  we  have  the  new  design  of  boat,  as  suggested 
by  Mr.  Ramus,  about  the  same  time  that  Froude  published 
his  stream-line  theory.  It  is  not  yet  a  classic  no  doubt ; 
but  in  it  science  does  not  seem  to  have  been  at  all  ill- 
digested. 

It  would  have  been  mo  e  pleasant,  however,  had  the 
reverend  gentleman  lived  to  see  the  little  vessel  that  made 
its  debut  at  Long  Reach,  on  the  4th  of  March,  1905. 


Eailway  Club. — The  usual  monthly  meeting  will  be  held 
on  Friday  May  12bh,  at  St.  Bride's  Institute,  E.G.,  chair  taken 
at  7-30  p.m.  Mr.  E.  E.  Charlewood  will  read  a  paper  dealing 
with  modern  problems  of  passenger  traffic  working. 
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The  average  speed  on  the  voyage  of  the  high-speed 
vessels  is  11  to  13 A  knots  per  hour,  corresponding  to  1,650 
to  4,050  I.H.P.,  as  against  9,000  to  16,500  I.H.P.,  which 
these  vessels  are  capable  of  developing,  and,  taking  the 
powers  corresponding  to  those  speeds,  the  coal  consumed 
works  out  at  about  3  lb.  per  I.H.P.  per  hour.  These  results 
reached  a  climax  in  the  later  boats  fitted  with  Belleville 
boilers,  on  which  a  heavy  loss  was  incurred  on  each 
voyage.  Two  attempt  were  made  in  two  of  the  earlier 
vessels  to  increase  economy  at  reduced  speeds  ;  in  the  first 
instance  by  fitting  a  fourth  cylinder  on  the  top  of  the 
high-pressure  cylinder,  and  in  the  second  by  fitting  an 
expansion  valve  in  the  high-pressure  piston  valve.  Neither 
was  considered  to  fully  meet  the  requirements  of  the 
service,  and  it  was  therefore  decided  to  fit  in  the  Smolensk 
machinery  of  a  type  which  was  first  worked  out  by  the  late 
Mr.  F.  T.  Marshall  (whose  premature  death  occurred  so 
recently),  under  the  instructions  and  patents  of  Mr.  Philip 
Watts  and  the  late  Mr.  Magnus  Sandison,  and  fitted  with 
highly  satisfactory  results  in  a  training  ship  named  the 
General  Baquedano,  built  at  Elswick  for  the  Chilian  navy, 
with  a  view  of  getting  the  maximum  economy  at  cruising 
speeds.  This  arrangement,  which  formed  the  subject  of 
a  paper  read  before  this  institution  by  Mr.  Sandison,  in 
April,  1900,  consists  (see -fig.  1)  of  six  cylinders  working 
on  each  shaft,  two  being  high  pressure,  two  inter- 
mediate, and  two  low  pressure,  in  two  sets,  but  on  six 
cranks,  and  so  arranged  that  a  set  of  three  on  either  shaft 
may  be  disconnected  and  the  connecting  and  slide-valve 
rods  slung  clear,  the  whole  crank  shaft  being  driven  by 
the  set  in  operation.  This  system  enables  a  voyage  at 
half  power  to  be  made  with  the  same  consumption  per 
I.H.P.  as  for  full  power  without  the  shaft  alignment 
troubles  experienced  in  the  Sardegna  and  other  vessels 
where  the  same  end  was  sought  to  be  attained  by  fitting 
two  separate  engines  to  each  shaft  with  an  arrangement 
for  disconnecting  the  forward  set. 

The  results  obtained  on  the  consumption  trials  were  as 
follow :  — 

Full  Speed. 

Power    15,900  I.H.P. 

Speed    20£  knots. 

Tons  of  coal  burnt    157  tons. 

Duration  of  trial    12  hours. 

Consumption  in  lbs.  per  I.H.P.  per  hour  1'741 

Trading  Speed. 

Power   "   4,055  I.H.P. 

Speed    13  £  knots. 

Tons  of  coal  burnt    30'75 

Duration  of  trial    10  hours. 

Consumption  in  lbs.  per  I.H.P.  per  hour  1'698 

This  result  was  borne  out  on  the  voyage  from  the  Tyne 
to  Odessa,  during  which  a  carefully  measured  consump- 
tion trial  was  run  between  Algiers  and  Constantinople, 
when  the  consumption  for  all  purposes  worked  out  at 
173  lb.  per  I.H.P.  per  hour,  with  a  speed  of  14f  knots. 

In  practice  it  is  advisable  to  use  each  set  alternately  for 
the  voyage  out  and  home. 

It  is  possible  to  make  the  change  from  half  to  full  power 
at  sea  with  comparatively  small  loss  of  distance  covered. 

Each  ton  of  cargo  carried  on  the  round  voyage  in  the 
Smolensk  requires  11 04  tons  of  fuel  for  its  transport,  as 
against  1'624  in  a  similar  vessel  with  Belleville  boilers  and 
ordinary  machinery,  '462  tons  in  the  slower  vessels,  and 
1  045  tons  in  the  fast  vessels  with  cylindrical  boilers.  It 
is,  perhaps,  hardly  necessary  to  point  out  that  as  in  trading 
only  half  the  working  parts  of  the  six-cylinder  machinery 


are  in  use,  its  life  would  be  prolonged.  The  weight  of  the 
six-cylinder  arrangement  is  practically  the  same  as  that 
of  the  three-cylinder  arrangement,  and  owing  to  the  valves 
being  arranged  on  the  face  of  the  cylinders  the  length  of 
the  machinery  space  required  is  only  about  two  frame  spaces 
more  than  in  the  case  of  a  ship  with  the  three-cylinder 
arrangement,  the  relative  lengths,  being  42  ft.  9  in.  and 
38  ft.  9  in. 

When  running  at  full  power  the  balance  of  the  engine 
was  found  to  be  practically  perfect,  and  vibration,  except 
immediately  over  the  propellers,  completely  absent. 

The  boiler  installation,  which  consists  of  twenty-four 
Belleville  boilers  fitted  with  economisers,  has  been  found 
to  work  most  satisfactorily,  as  was  shown  by  the  official 
report  to  the  Russian  Admiralty  after  the  Smolensk's  last 
cruise,  which  was  "  sixty-five  days  at  sea — ready  to  sail 
to-morrow."  That  these  boilers  have  proved  so  much 
superior  to  those  of  the  Kherson  (now  Lena)  is  due  to 
the  Board  of  Trade  having  insisted  on  lap-welded  iron  tubes 
in  the  latter  vessel,  many  of  which  have  given  out. 
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Sketch  Showing  Arrangement  of  Cylinders  in  Six-cylinder  Eng  ne. 

Dutted  liues  show  cylinders  used  at,  cruising  speed  trial.    Cylindeis  lettered 
alike  form  one  set. 

Fig.  1. 

The  boilers,  which  have  42,565  square  feet  of  heating 
surface  and  1,333  square  feet  of  grate  surface,  would,  with- 
out undue  forcing,  have  enabled  the  engines  to  develop 
18,000'  I.H.P.  at  105  revolutions— equal  to  840  ft. 
piston  speed,  which,  considering  the  comparative  light- 
ness of  the  reciprocating  parts  and  their  perfect 
balance,  would  have  increased  the  speed  about  a  knot.  In 
this  connection  it  should  be  borne  in  mind  that  the  pro- 
pellers had  to  be  designed  so  as  to  ensure  obtaining  economy 
of  consumption  at  cruising  speed  as  well  as  at  full  power, 
and  that  a  maximum  piston  speed  of  800  ft.  per  minute 
was  a  condition  of  the  contract. 

In  view  of  the  fineness  necessary  to  obtain  the  required 
speed,  the  extent  of  the  superstructures,  and  the  weight  of 
the  deck  fittings,  considerable  care  had  to  be  exercised  in 
the  design,  so  as  to  get  a  vessel  which  would  have  sufficient 
stability  and  yet  be  easy  of  propulsion.  A  satisfactory 
solution  was,  however,  obtained,  and  the  metacentric  height 
of  the  vessel  in  her  equipped  condition,  with  water  in  main 
boilers  and  bunkers  empty,  was  1'27  ft.,  the  low  centre  of 
gravity  of  the  six-cylinder  engines  helping  this  appreciably. 

To  summarise  the  development  of  the  vessels  of  the 
Volunteer  Fleet,  this  association  has  now  in  the  Smolensk 
obtained  a  type  of  troopship  which,  under  the  protection  of 
her  own  guns,  is  capable  of  transporting  3,000  tons  of 
stores  and  munitions  of  war  and  1,650  troops  4,400  knots 
in  nine  days  under  such  conditions  o'f  comfort  as  to  land 
them  in  good  health,  without  calling  at  any  port  on  the  way, 
and  of  landing  them,  subject  to  conditions  of  weather,  on 
any  beach  promptly  and  without  assistance.  At  cruising 
speed  she  could  do  the  same  thing  from  Odessa  to 
Yladivostock. 


The  Newcastle-upon-Tyne  Electric  Supply  Company 
Limited  announce  that  on  July  1st  the  price  of  electric 
energy  will  be  reduced  from  a  maximum  of  4^d.  per  unit  to  a 
flat  rate  of  3Jd.  per  unit,  less  5  per  cent. 
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STEEL  :  ITS  MANUFACTURE  AND  CLASSIFI- 
CATION, WITH  SPECIAL  REFERENCE  TO 
HARDENING  AND  TEMPERING. 

By  R.  B.  Hodgson,  A.M.I.E.E. 

Difficulties  of  Defining  Steel.  —  The  hist  question 
which  naturally  presents  itself  to  one's  mind  in  connection 
with  the  subject  now  before  us  is,  "  What  is  steel  1  "  Well, 
it  has  truly  been  stated  by  an  authority  that  the  definition 
of  the  term  "  steel  "  presents  many  difficulties,  and  con- 
siderable difference  of  opinion  exists  amongst  authorities 
as  to  the  precise  meaning  of  the  word.  All  metallurgists 
appear  to  agree  that  carbon  is  an  essential  constituent  of 
steel.* 

To  enable  us  to  form  some  idea  as  to  the  difficulties 
that  do  arise  in  connection  with  an  attempt  to  define  the 
term  "  steel,"  it  is  necessary  to  remember  that  there  are 
several  kinds  of  steel,  each  of  which  is  produced  by  a 
distinct  and  particular  method  introducing  some  special 
process.    For  instance  :  — 

A.  Converted  or  cemented  steel. 

B.  Bessemer  j  ,a'J'^  1  cast  steel. 

(  basic  j 

C.  Siemens-Martin  j         1  cast  steel. 

{  basic  j 

D.  Crucible  cast  steel. 

Now,  according  to  a  standard  dictionary,  "  steel "  is  iron 
combined  with  from  '5  to  T5  per  cent  of  carbon. 

A  well-known  authority  on  steel  states  that  if  the  amount 
of  carbon  contained  in  the  iron  is  less  than  "45  per  cent, 
the  iron  is  no  longer  steel,  but  is  wrought  iroii.f 

Another  eminent  metallurgist  says  that  steel  may  be 
defined  simply  as  a  compound  of  iron  with  from  '15  to  T8 
per  cent  carbon.  Probably  each  authority  could  demon- 
strate that  his  definition  was  in  perfect  order  when  defining 
some  particular  steel,  but  where  the  real  difficulty  exists 
is  in  the  fact  that  a  student  may  easily  become  thoroughly 
mixed  up  by  these  conflicting  definitions,  particularly  when 
we  remember  that  the  carbon  contents  in  cast  iron  is 
found  as  high  as  4  per  cent,  whilst  by  the  Bessemer  and 
open-hearth  processes  some  of  this  carbon  is  burned  out 
to  reduce  the  cast  iron  to  cast  steel,  and  so  this  reducing 
process  goes  on  until  the  carbon  content  may  be  lowered 
to  01 2  per  cent,  dead-soft  steel,  and  anything  containing 
less  than  0'20  is  known  as  mild  steel.  Perhaps  these  few 
remarks  upon  the  question  of  definition  will  induce 
members  with  metallurgical  experience  to  throw  some 
further  light  upon  this  matter. 

Methods  of  Manufacture.  — Cemented  or  converted 
steel  is,  as  you  are  aware,  known  as  blister  steel,  single- 
shear  steel,  and  double-shear  steel.  The  method  by  which 
this  class  of  steel  is  produced  may  be  chiefly  described  as 
follows :  Bars  of  wrought  iron  are  packed  in  charcoal  and 
hermetically  sealed ;  then  heated  to  a  bright  orange  colour, 
which  heat  is  maintained  until  the  iron  is  sufficiently 
penetrated  by  carbon,  the  time  limit  being  arrived  at  by 
experience.  These  bars  are  after  the  process  found  to  be 
covered  with  blisters ;  hence  the  term  blister  steel.  If 
several  of  these  bars  are  raised  to  a  welding  heat,  are 
welded  together,  hammered  and  drawn  out  into  a  long 
length,  this  will  be' a  bar  of  single-shear  steel. 

Now  cut  the  single-shear  bar  into  short  lengths,  double 
them  over  upon  themselves,  or  pile  them,  as  the  case  may 
be,  re-heat  them  together,  weld,  hammer,  and  draw  them 
out  into  a  length,  and  the  result  will  be  double-shear  steel. 
This  method  is  adopted  to  increase  the  homogeneity  of 
the  steel. 

Formerly  "spring  steel  "J  was  almost  entirely  produced 


*  Steels,  other  thin  carbon  steels,  come  under  the  head  of  special  steels, 
t  This  does  not  refer  to  puddled  steel. 

t  The  "Metallurgy  of  Steel,"  by  F.  W.  Harbord  aud  J.  W.  Hall. 


by  taking  blister  bars  after  conversion  and  separation  into 
various  grades,  heating  to  a  yellow  heat,  and  drawing 
them  out  by  hammering  and  rolling  into  what  was  then 
known  as  tilted  bars  or  bar  steel.  These  bars  were 
known  as  "  spring  steel,"  and  now  they  are  either  piled 
and  welded  to  produce  shear  steel,  or  cut  up  into  short 
pieces  before  hammering,  and  melted  in  pots  to  form  cast 
steel. 

In  the  Bessemer  process  air  is  blown  through  the  molten 
iron  in  a  vessel  called  a  converter,  whereby  the  carbon, 
silicon,  and  some  of  the  iron  are  oxidised.  The  oxidation 
produces  a  very  high  temperature,  keeping  the  mass  in 
a  liquid  state  without  the  aid  of  additional  fuel,  resulting, 
after  the  introduction  of  spiegeleisen,  in  what  is  known 
as  Bessemer  steel. 

In  the  acid-Bessemer  process  the  converter  is  lined  with 
a  silicious  material  termed  ganister.  In  the  acid-Bessemer 
process  it  is  necessary  that  an  iron  free  from  sulphur  and 
phosphorus  be  employed,  since  these  elements  are  not 
removed  from  iron  during  the  acid  process.  In  the  basic- 
Bessemer  process  the  vessel  is  lined  with  a  hasic  material 
known  as  calcined  dolomite ;  that  is,  magnesian  limestone. 

The  Martin  process  consists  in  melting  pig  iron  with 
scrap  wrought  iron.  A  pig  iron  low  in  silicon  and 
containing  manganese  is  usually  selected  for  this  purpose, 
and  the  process  is  known  as  the  pig  and  scrap  process. 

In  the  Siemens  process  pig  iron  and  pure  rich  oxides 
are  melted  together,  the  difference  between  this  and  the 
preceding  process  being  that  the  oxides  take  the  place  of 
the  scrap  iron  used  in  the  Martin  process,  so  that  the 
Siemens  process  may  be  called  the  pig  iron  and  ore 
process. 

The  SiemensjMartin  process  is  the  one  generally  adopted 
at  the  present  time,  and  it  consists  in  a  combination  of 
the  two  latter  mentioned  processes.  In  the  production  of 
Siemens-Martin  steel  the  method  of  working  is  similar  to 
that  of  the  Siemens.  The  furnace  usually  receives  its 
charge  of  pig  iron  together  with  a  charge  of  iron  and  steel 
scrap,  being  worked  into  the  furnace  in  small  quantities, 
and  finally  a  quantity  of  rich  oxide  of  iron,  spiegeleisen  or 
ferro-manganese,  is  added  to  the  charge  whilst  in  the  ladle, 
and  this  concludes  the  process. 

In  the  open-hearth  basic  process  the  furnace  has  a  basic 
lining,  as  in  the  case  of  the  Bessemer  converter,  the  object 
being  to  enable  the  steel  to  be  produced  from  common 
brands  of  pig  iron  containing  phosphorus  and  sulphur. 
The  fixed  lining  is  sometimes  calcined  dolomite  and  tar, 
at  others  dolomite  alone,  and  occasionally  tar  only  is 
used.  This  fixed  lining,  coupled  with  the  charge  of  lime 
which  is  added  in  the  furnace,  results  in  a  highly  basic 
slag  being  formed,  and  the  basic  slag  extracts  a  portion 
of  the  phosphorus  and  sulphur  as  well  as  silicon  from  the 
steel  charge. 

Note. — Broadly  speaking,  the  higher  carbon  steels  are 
most  readily  and  naturally  made  by  the  Bessemer,  and 
the  milder  by  the  open-hearth  process ;  but  the  better 
qualities  of  high  carbon  steels  are  made  by  the  open-hearth, 
whilst  usually  dead-soft  steel  is  made  by  the  basic  Bessemer 
process. 

Comparison  between  Siemens  and  Bessemer 
Steels. — It  is  interesting  to  note  one  or  two  points  con- 
cerning steels  other  than  crucible  cast  steel.  With  regard 
to  the  quality  of  steels,  a  comparison  has  been  drawn 
between  the  open-hearth  and  Bessemer  processes,  and 
judging  from  the  deductions  of  various  authorities  in 
comparing  the  quality  produced — whether  acid  or  basic — 
in  the  open-hearth  with  that  of  the  Bessemer  process,  there 
does  not  appear  to  be  any  doubt  that  the  most  regular 
and  trustworthy  material  is  produced  by  the  former  process. 
It  is  well  known  that  engineers  of  high  repute  generally 
prefer  steel  made  by  the  open-hearth  process,  as  a  result 
of  their  observations  extending  over  a  long  practical  and 
varied  experience,  and  they  are  usually  willing  to  pay  a 
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higher  price  for  this  class  of  steel,  a  fact  which  confirms 
the  opinion  that  the  quality  of  open-hearth  steel  is,  class 
for  class,  superior  to  Bessemer. 

The  acid-Siemens  is  almost  exclusively  employed  for  high 
carbon  steels  which  have  to  conform  to  rigid  specifications, 
for  the  reason  that  experience  has  demonstrated  how 
extremely  difficult  it  is  to  get  the  exact  carbon  percentage 
by  the  Bessemer  process.  One  strong  point  in  favour  of 
the  open-hearth  is  that  the  operations  are  under  greater 
control,  thereby  enabling  the  working  of  the  process  to 
be  modified  to  produce  any  desired  result,  since  samples 
may,  at  repeated  intervals,  be  examined  if  necessary, 
either  chemically  or  mechanically,  besides  there  being  less 
danger  of  over-oxidation. 

When  working  under  ordinary  conditions  the  acid 
processes  have  an  advantage  of  the  basic  processes,  since, 
assuming  that  care  is  taken  in  the  selection  of  a  suitable 
pig  iron  for  the  acid  process,  the  risk  of  producing  a  high 
phosphorus  steel  is  eliminated  ;  whereas,  in  the  case  of  the 
basic  process,  however  great  may  be  the  care  taken  with 
the  charge,  the  removal  of  phosphorus  depends  to  a  great 
extent  upon  -  the  skill  and  attention  of  the  workmen. 
Besides  this,  there  is  also  the  possibility  of  the  metal  not 
being  dephosphorised  to  the  required  extent. 

The  conditions  are  rather  different  in  the  special  case 
where  hematite  iron  is  worked  in  a  basic  furnace,  and  a 
distinct  advantage  is  obtained  in  acid  furnaces  when  pure 
iron  is  used,  besides  the  additional  advantage  due  to  the 
fact  that  any  small  percentage  of  phosphorus  originally 
present  in  the  charge  would  be  greatly  reduced.  Conse- 
quently an  exceptionally  pure  material  is  produced. 

With  regard  to  the  removal  of  other  impurities,  as  in 
the  removal  of  sulphur,  the  advantage  lies  with  the  basic 
process,  in  which  its  removal  does  frequently  take  place, 
though  in  a  somewhat  erratic  manner,  so  that  in  this 
manner  the  acid  process  does  not  show  any  advantage  over 
the  basic. 

Further,  in  the  production  of  steels  by  the  open-hearth 
process,  where  a  variety  of  grades  are  required  having 
different  carbon  contents — such,  for  instance,  as  '100, 
'700,  or  1  per  cent — we  have  another  example  to  show  the 
advantage  of  the  acid  process  over  that  of  the  basic,  since 
in  the  case  of  working  ordinary  phosphoric  pig  iron  with 
the  basic  process  re-carburisation  would  necessarily  have 
to  be  effected  by  some  re-carburising  process  outside  the 
furnace,  and  this  method  does  not  enable  one  to  maintain 
the  same  control  as  would  be  the  case  when  re-carburisation 
is  done  in  the  hearth  of  the  furnace. 

So,  to  sum  up  the  preceding  remarks  in  brief,  Siemens- 
Martin  steel  is  generally  more  regular  in  quality  than 
Bessemer  steel,  and  any  steel  made  by  the  acid  process 
can  not  only  be  produced  with  less  skill  than  by  the  basic 
process,  but  is  also  usually  a  more  trustworthy  material. 

Crucible  Cast  Steel. — Having  now  dealt  with  steels 
A,  B,  and  C,  we  come  to  the  last  steel,  which  is  indicated  on  our 
listby  the  letter  D,  ''Crucible  cast  steel."  When  it  is  considered 
that  steel  may  be  made  by  the  Bessemer  or  open-hearth 
process,  with  carbon  contents  up  to,  say,  2  per  cent,  whilst 
a  crucible  cast  steel  suitable  for  cutters,  reamers,  taps,  and 
screwing  dies  contains  0'90  per  cent  carbon,  and  that  the 
capacity  of  the  steel  for  hardening  depends  upon  the 
carbon  contents,  irrespective  of  the  process  of  manufacture, 
you  will  readily  understand  that  a  Bessemer  or  open-hearth 
steel  may  be  sold  and  used  as  crucible  cast  steel,  since 
it  can  be  hardened  and  used  with  fairly  good  results  for 
some  purposes,  but  it  cannot  be  compared  with  crucible 
cast  steel  for  lasting  qualities,  the  superiority  of  the  latter 
being  proven  by  its  greater  durability  when  made  into 
cutting  tools.  The  Bessemer  and  open-hearth  steels  have 
long  been  in  use  for  axles,  tyres,  rails,  carriage  and  wagon 
springs,  boiler  plates,  crank  pins,  connecting  rods,  mining- 
drills,  machine  shafts  and  cams,  and  cheap  die  steel,  in 
addition  to  general  constructional  work,  and  for  such 


purposes  these  steels  are  admirably  suited.  But  a  qualified 
mechanic  would  advise  that  a  twist  drill,  milling  cutter, 
chisel,  tap,  graving  tool,  razor,  or  needle  be  made  of 
crucible  cast  steel ;  at  the  same  time  he  cannot  give  any 
satisfactory  explanation  as  to  what  constitutes  the  differ- 
ence between  the  value  of  the  steels. 

The  superiority  of  crucible  cast  steel  has  actually  been 
doubted  by  many,  and  at  one  time  its  value  had  to  rest 
entirely  upon  the  claim  made  by  the  steel  maker — a  claim 
to  the  effect  that  the  process  of  manufacture  produced  a 
steel  of  finer  grain  and  purer  qualities — a  claim  which 
seemed  to  rest  on  no  scientific  foundation  when  judged 
only  by  the  analysis,  as  instanced  by  the  following  table 
taken  from  Metcalf :  — 

TABLE  I. 

Crucible.      Open-hearth.  Btasemer. 

Carbon    TOO    l'OO    100 

Silicon    -  -10    10    '10 

Phosphorus    '05    "05    '05 

Sulphur   -02    -02    '02 

Copper,  arsenic,  etc   1  races 

Here  we  have  samples  of  crucible  cast  steel,  open-hearth, 
and  Bessemer  containing  exactly  the  same  amounts  of 
carbon,  silicon,  phosphorus,  and  sulphur,  and  yet  the 
steels  are  of  different  values.  Professor  Langley,  in  his 
investigations,  came  to  the  conclusion  that  the  three 
elements,  oxygen,  nitrogen,  and  hydrogen,  account  for  the 
difference,  since  in  the  production  of  crucible  steel  it  is 
not  likely  that  any  oxygen,  nitrogen,  or  hydrogen,  ether 
than  is  already  contained  in  the  steel  (before  it  enters  the 
crucible),  can  get  into  the  steel  during  the  melting,  whereas 
in  the  Bessemer  and  open-hearth  processes  the  conditions 
are  entirely  opposite.  Be  this  as  it  may,  the  fact  remains 
that,  although  crucible  steel  is  more  expensive,  it  stands 
pre-eminent  for  tools,  and  it  has  attained  this  position  on 
its  merits  as  tool  steel  whilst  in  use  all  over  the  world. 
(To  be  continued.) 


RETURNING   OIL   TO   THE  BEARINGS. 

By  John  F.  Naglb. 

In  every  manufacturing  plant  there  is  always  more  or  less 
trouble  with  hot  bearings,  with  oil  leaking  out  of  them, 
or  being  carried  out  on  the  shaft.  It  gets  on  the  pulleys 
and  belts,  and  makes  it  very  disagreeable  to  work  around 
them,  and  sooner  or  later  ruins  them.  This  is  especially 
so  with  vertical  water-wheel  shafts,  as  the  motion  is 
changed  from  vertical  to  horizontal,  usually  through 
gearing,  and  all  the  oil  that  is  used  to  lubricate  the  upper 
bearing  finds  its  way  down  on  to  the  gears,  where  it  is 
thrown  in  all  directions.  Some  years  ago,  while  employed 
in  a  rolling  mill  which  was  driven  most  by  steam  and  water 
power,  I  was  called  upon  to  devise  a  scheme  of  some  kind 
to  keep  the  bearing  on  the  upper  end  of  the  shaft  of  a 
48  in.  vertical  water  wheel  lubricated.  This  wheel, 
working  under  an  18  ft.  head  of  water,  drove  a  four-train 
18  in.  bar  iron  mill.  The  work  at  times  was  so  severe, 
especially  when  rolling  steel  billets,  that  they  had  to  keep 
a  stream  of  oil  running  on  it.  As  it  was  easy  enough  to 
supply  plenty  of  oil,  the  problem  was  to  save  the  oil  after 
going  through  the  bearing,  instead  of  allowing  it  to 
escape  to  the  tail  race,  which  it  did  to  the  tune  of  a  barrel 
a  week.  After  various  expedients  had  been  tried  the 
following  arrangement,  on  the  principle  of  the  hydro- 
extractor,  was  made  and  applied  :  — ■ 

As  will  be  seen  from  the  drawing,  fig.  1,  when  the  wheel 
was  running  the  oil  was  forced  by  centrifugal  action  up 
through  the  J  in.  brass  pipe  into  the  tank  placed  on  the 
upper  side  of  bearing,  where  it  passed  through  filtering 
cloths  on  its  way  back  to  the  "  revolving  pan,"  via  the 
bearing. 

At  first  this  arrangement  did  not  work  as  well  as  would 
be  expected,  because  the  oil  grooves  that  were  placed  in 
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the  bearing  were  put  in  with  a  left-hand  turn,  while  the 
shaft  turned  right-handed ;  consequently  the  journal  set 
up  an  action  on  the  oil  similar  to  a  screw  propeller.  This 
prevented  the  oil  from  flowing  down  through  the  bearing 
as  readily  as  it  would  if  the  grooves  were  placed  right 
hand  or  the  way  the  wheel  revolved.  After  the  oil  grooves 
were  changed  this  bearing  used  on  an  average  one  quart 


Fio.  1. 

of  oil  per  week.  I  have  since  applied  the  same  arrange- 
ment to  horizontal  shafts  that  carried  the  oil  out  of  the 
bearing  and  distributed  it  on  the  pulley  and  belts,  to  the 
ruination  of  the  latter. 

In  one  case  in  particular  a  four-step  cone  pulley  jack 
shaft,  5' 7,6  in.  by  12  ft.  Gin.  bearing  centres,  ran  450 
revolutions  per  minute  and  transmitted  on  an  average 
350  horse  power.  The  self-oiling  boxes  were  at  times 
impossible  to  keep  cool  on  account  of  the  oil  creeping  out 


Fio.  2. 


along  the  shaft.  At  first  I  tried  V-shaped  rings,  placed 
at  each  end  of  the  journal  to  throw  the  oil  off  into  the  box 
again.  While  this  alleviated  the  trouble  somewhat,  it  did 
not  effect  a  cure,  neither  did  brass  scrapers  placed  in  the 
same  place.  They  worked  all  right  till  they  wore  down, 
and  then  allowed  the  oil  to  go  by.  The  trouble  was  finally 
cured  by  placing  one  of  the  revolving  pans  at  each  journal, 
and  closing  up  the  end  of  each  bearing  -with  a  brass  disc. 
By  placing  a  gallon  of  oil  in  each  revolving  pan,  a 


continuous  changing  and  filtering  of  the  oil  took  place. 
In  each  instance  where  this  appliance  has  been  used,  the 
results  have  more  than  justified  the  expense  of  building 
and  installing  the  same. — Power. 


GREATER    POWER   FOR  BELT-DRIVEN 
PLANTS. 

By  Frank  Jordan  (Birmingham). 

The  accepted  principle  of  transmitting  power  in  belt- 
driven  and  r&pe -driven  plants  is  initial  tension.  Until 
quite  recent  days — one  might  almost  say  until  yesterday — 
the  doctrine  of  mechanical  engineers  was  that  "  to  let  a 
belt  run  one  moment  after  it  gets  too  loose  is  bad,  and 
creates  slip,  and  if  continued  the  friction  will  burn  the 
staying  qualities  out  of  it ;  while  to  allow  a  belt  to  run  too 
tight  is  equally  as  bad,  because  an  undue  proportion  of 
power  is  thereby  absorbed,  with  results  such  as  shortened  life 
of  belt,  heated  boxes,  strained  and  scored  shafting,  etc."  Of 
these  two  elements  we  are  able  to  agree  only  with  the  latter. 
To-day  we  abolish  yesterday's  principles  and  methods — we 
reverse  the  old  rule — and  substitute  therefor  the  state- 
ment that  "  the  slacker  the  belt,  the  greater  the  power 
transmittable."  To  the  average  engineer  and  power  user 
this  may  be  somewhat  startling.  The  fact  that  a  slack 
belt  can  deliver  more  power  than  a  tight  one  is  not  to  be 
found  in  any  technical  book,  so  far  as  we  know. 

Let  us  consider  the  subject,  as  far  as  possible,  from 
the  point  from  which  it  will  be  viewed  by  the  proprietor 
of  a  mill  or  manufactory,  and  less  from  the  abstruse  reason- 
ing of  the  scientific  engineer.  The  subject  is  of  vital 
importance  to  the  proprietor,  as  power  is  a  costly  part  of 
his  working  expenses,  and  the  saving  of  power  now  lost  by 
friction,  or  the  gain  in  power  for  productive  labour,  may 
be  15  or  20  per  cent,  or  even  more,  by  running  the  belts 
slack.  At  once  let  it  be  stated  that  belts  can  be  run  with 
the  return  side  sagging  so  as  almost  to  touch  the  driving 
side,  whether  carrying  a  1,000  horse  power  load  or  driving 
a  sewing  machine,  and  yet  not  slip,  even  if  overloaded  20 
to  30  or  more  per  cent — and  this  without  any  alteration 
of  or  addition  to  the'  plant,  without  touching  the  pulleys, 
and  without  any  sticky  substance  being  put  on  the  belts. 

We  may  say  that  the  days  of  tight  belts  have  passed.  It 
is  now  no  longer  necessary  to  take  up  the  belt  from  time 
to  time  until  the  pressure  or  tension  is  equal  to  the 
extra  work  it  is  required  to  perform.  Likewise,  it  is  now 
unnecessary  to  take  up  a  new  belt  until  it  has  stretched 
to  its  work,  and  when  changes  in  the  humidity  of  the  atmo- 
sphere or  heat  of  the  factory  rendered  such  course  impera- 
tive in  the  past.  With  vertical  belts  it  is  necessary 
to  shorten  them  only  enough  to  prevent  them  hang- 
ing loosely  from  the  under  pulley  when  idle.  Accordingly, 
when  such  a  belt  is  in  motion  and  carrying  the  load,  the 
return  side  would  have  a  considerable  amount  of  slack 
in  it,  and  yet  it  would  have  no  tendency  to  fall  away  from 
the  pulley. 

Enough  has  been  said  to  indicate  that  high  initial  tension 
is  a  thing  of  the  past  in  belt  and  rope  driving.  Initial  tension 
is  that  profitless  stress  or  straining  the  belt  is  subjected  to 
lengthwise  to  avoid  slip,  which  was  hitherto  necessary,  and 
still  considered  necessary  by  many  engineers,  especially 
in  short-centre  drives. 

It  is  a  well-known  fact  that  when  driving  with  belts  or 
ropes,  whether  at  high  or  low  speeds,  a  certain  amount  of 
slip  or  "  creep "  is  unavoidable,  but  the  amount  of 
slip  may  be  reduced — even  when  running  extremely  slack 
and  at  high  speeds — so  as  to  be  hardly  capable  of  detection 
by  revolution  counters. 

When  belts  are  run  at  high  velocities,  part  of  the  belt 
tension  is  expended  in  reducing  the  tendency  of  the  belt  to 
lift  as  it  runs  round  the  curved  surface  of  the  pulley. 
Hence,  a  given  belt  tension  produces  a  less  normal  pressure 
I   on  the  pulley  and  less  resistance  to  slipping,  in  consequence 
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of  the  centrifugal  force  of  the  belt,  and  much  power  is  lost 
thereby.  This  centrifugal  tension  carries  the  belt  away 
from  the  surface  of  the  pulley,  impairs  the  running  of  the 
machinery,  and  is  a  perpetual  leakage  of  power. 

The  above  dissertation  is  necessary  to  prepare  the  reader 
for  estimating  the  value  of  the  method  now  generally  in 
practice  in  America  and  some  other  countries,  but  practi- 
cally new  to  engineers  and  power  users  at  home.  This 
system  enables  the  full  capacity  of  the  belt  to  be  obtained 
for  transmitting  power  when  the  belt  is  so  loose  that  the 
sides  nearly  touch. 

As  a  practical  example  of  this  treatment  of  belts  and 
of  the  gain  obtainable  thereby  we  will  quote  the  results 
secured  by  a  consulting  engineer  called  in  by  the  pro- 
prietors of  a  silk  mill  who  were  in  need  of  additional  power. 
On  looking  over  the  plant  lie  saw  the  worst  features  to 
be  tight  belts.  He  first  took  speeds  of  all  main  shafts  and 
the  friction  load  of  the  engine.  After  47  days,  during 
which  he  applied  the  treatment  to  each  belt,  he  again  took 
speeds  of  shafts  and  the  friction  load,  and  the  following 
table  will  show  the  success  of  the  treatment:  — 


Shafts. 

Indieat'd  H.P.  22,J,j 
before  treatment. 

Indicated  H,P.  32  at 
date  47  days  later  (SO 
per  cent  more  load). 

GaiD. 

160  Rev.  P.M. 

100  Rev.  P.M. 

Rev.  P.M. 

No.  1  South   

155  „ 

158  „ 

3  ,, 

,,   2  ,,   

155      - ,»  '■■ 

100 

4 

,,3     ,,  East.. 

'    158  „ 

159        „  ■ 

1  >< 

„  3     „  West. 

155  „ 

159  „ 

4  „ 

„  4     „  East.. 

157      [  „  ' 

159  „ 

2 

„   4     ,,  West. 

154  „ 

159  „ 

'  5 

„  1  North  

147      -  ■ 

152  „ 

5 

„   2  ,  

14T  „ 

150  „ 

3  „ 

Faction  load  

11  H.P. 

9  H.P. 

2  H.P. 

If  there  be  no  slipping  of  the  belt  on  the  pulley  the 
velocity  of  the  belt  and  the  surface  velocities  of  the  pulleys 
would  be  equal.  In  the  above  table  the  velocities  after 
the  treatment,  are  nearly  equal,  as  the  revolutions  of  the 
shafts  throughout  the  train  of  plant  are  brought  up  very 
near  indeed  to  that  of  the  main  shaft,  proving  that  very 
little  slip  was  taking  place  on  the  47th  day,  when  let  it 
be  observed  that  50'  per  cent  more  load  was  being  carried. 
In  other  words,  the  friction  load  was  reduced  2  horse  power, 
and  a  gain  of  10  horse  power  was  obtained  for  productive 
labour  in  the  mill.  In  running  the  belts  without  initial 
tension  the  friction  load  was  decreased  over  18"  per  cent. 
Formerly,  exactly  half  of  the  power  had  been  absorbed 
by  the  friction,  and  this  may  be  taken  as  a  fair  example 
of  the  enormous  waste  of  power  that  is  daily  taking  place 
in  our  mills  and  manufactories. 

At  the  time  of  writing  we  have  before  us  the  summary 
of  a  series  of  50  tests  made  by  Professor  R.  C.  Carpenter 
at  Cornell  University  with  the  college  belt-testing  machines, 
which  by  the  way,  are  the  finest  machines  in  existence  for 
the  purpose.  In  the  tests  two  4  in.  single-ply  belts  were 
used,  and  run  at  a  speed  of  4,500  ft.  per  minute,  one  of 
which  had  been  subjected  to  the  Cling-Surface  treatment 
and  the  other  untreated. 

The  result  of  these  tests  indicate  that  at  the  extreme  ten- 
sion of  82  J  lb.  per  inch  of  width  the  treated  belt  delivered 
over  20  per  cent  more  power  than  the  untreated  belt,  and 
that  the  treated  belt  had  an  output  of  1 3*4  horse  power 
when  running  at  no  tension,  except  its  own  weight  (5  lb. 
per  inch  of  width),  as  against  a  nil  result  by  the  untreated 
belt.  Furthermore,  these  tests  showed  that  the  carryino- 
capacity  of  the  treated  belt  at  the  low  tension  of  5  Hi.  is 

4 


33J  per  cent  greater  than  that  of  the  untreated  belt,  even 
when  the  tension' has  been  increased  to  801b.  The  average 
working  tension  of  a  4  in.  belt  in  every-day  shop  work 
would  be  between  3011).  and  40  lb.  per  inch,  and  taking  this 


Initial  tension 
on  each  belt  per 
inch  of  width. 

Output  in  H.P. 
of  untreated  belt 
per  inch  of  width. 

Output  in  H.P. 
of  treated  belt  per 
inch  of  width. 

Arc  of  pulley  contact  made 
possible  by  the  slack  in 
the  belt. 

Untreated.    |  Trtated. 

Lbs. 

Degs. 

Degs. 

82i 

10 

12; 

185' 

188 

70 

9i 

n\ 

186 

188J 

60 

8 

Hi 

1S6| 

1S9 

50 

71 

10? 

187J 

190 

40 

9f 

1S8 

191 

30 

H 

9|  - 

189 

193 

20 

*i 

91 

191 

196 

15 

3f 

9? 

192* 

199 

10 

21  - 

10' 

Not  reported. 

206 

5 

0 

13? 

Not  reported. 

212 

tension  in  above  table  it  will  be  seen  that  the  power 
delivered  by  the  untreated  belt  is  6  J  horse  power  per  inch 
of  width,  which  practically  agrees  with  the  tables  in  use 
by  engineers.  By  running  the  same  belt  slack  by  this 
method — that  is,  without  initial  tension — with  a  pulley 
contact  of  212  degrees  the  horse  power  available  for  useful 
work  was  greater  by  100  per  cent,  or  more  than  double  that 
of  the  untreated  belt. 

Therefore,  as  a  manufacturer  is  enabled  by  the  slack-belt 
system  to  increase  the  power  available  for  output  by  reduc- 
tion of  the  tension  and  friction  load,  he  stands  to  effect 
considerable  saving  in  his  working  expenses — he,  in  fact, 
exchanges  wasted  power  for  productive  power.  The  cost 
of  power  varies  according  to  local  conditions.  Authorities 
quote  it  from  £2  to  £30  per  annum  per  horse  power.  The 
economy  that  may  be  effected  in  this  direction  will  lie 
exemplified  by  taking  a  100  horse  power  plant  the  friction 
load  of  which  is,  say.  20  per  cent  of  the  total,  a  percentage 
below  the  average,  and  of  this  friction  load  more  than  one 
half  may  be  set  down  to  belt  tension.  However,  we  will 
take  it  at  one  half — i.e.,  10  per  cent  of  the  total  power — 
and  the  cost  of  the  horse  power  at,  say,  £10  per  annum  per 
horse  power.  Accordingly,  the  owner  of  such  a  plant  will 
effect  a  saving  of  £100'  per  annum,  and  in  these  days  of 
keen  competition  it  behoves  the  manufacturer  to  take 
advantage  of  every  economical  method  employed  by  his 
competitor. 

Obviously  Professor  Carpenter's  tests  were  made  with 
the  driving  side  below  the  pulleys,  but  under  this  treatment 
we  have  seen  top  drives  running  with  an  incredible  amount 
of  slackness  in  the  belt,  and  transmitting  a  considerable 
increase  of  power  with  practically  no  slip. 

In  the  case  of  gas  engines,  where  the  impulse  is  irregular, 
a  vast  improvement  is  obtainable  by  this  method,  especially 
for  the  driving  of  dynamos,  as,  slipping  on  the  driven  pulley 
being  obviated,  the  belt  has  less  tendency  to  flap,  and  a 
more  even  running  of  the  engine  is  secured. 

The  treatment  here  dealt  with  must  not  be  confused 
with  a  belt  dressing,  for  no  dressing  will  allow  a  belt  to 
be  run  slack  without  tension  under  full  load  and  not  slip 
Apparently  it  is  a  process  of  putting  back  into  the  leather 
the  qualities  or  virtues  found  in  the  raw  hide,  and  it  is 
this  that  creates  a  vacuum  between  the  belt  and  pulley 
with  a  perfectly  clean  surface  having  no  moist  or  sticky 
substance  on  either.  That  is  our  opinion,  so  far  as  leather 
belts  are  concerned.  The  same  results,  however,  are 
obtainable  with  balata,  cotton,  and  hair  belting.    In  them 
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a  pliability  and  suppleness  are  secured  which,  we  have 
found  hitherto  impossible  of  attainment.  The  effect  on 
rope  drives  is  to  cause  the  rope  to  swell  out  until  the  inter- 
stices disappear  and  the  rope  maintains  an  even  contour, 
touching  the  pulley  grooves  at  all  points,  and  to  save  the 
wasting  away  of  the  rope  and  the  internal  attrition  to  which 
ropes  are  more  or  less  liable. 

Therefore,  since  there  is  no  longer  the  old  occasion  for 
having  belts  tight,  the  old  rule  is  reversed,  and  the  practical 
rule  now  is — the  slacker  the  belt,  the  greater  the  power 
transmittable. 

[The  particulars  given  in  the  foregoing  article  differ  so 
greatly  from  the  generally  accepted  views  and  practice  in 
belt  driving  that  we  welcome  criticism  from  readers  who 
have  have  experience  in  this  direction. — Editor  P.E.~\ 


PORTABLE    DEVICE    FOR  CENTERING 
SHAFTING. 

The  accompanying  illustration  shows  a  meritable  portable 
device  for  centering  shafting,  recently  brought  out  by  Mr. 
Frank  H.  Hudson,  of  Boston,  Mass.  The  machine  consists 
of  a  universal  chuck  fitted  to  a  frame  composed  of 
aluminium  compound,  which  holds  in  the  opposite  end 
a  motor,  with  a  drill  and  countersink  aligned  with  the 
centre  of  the  chuck.  The  motor  travels  in  a  gib  slide, 
and  is  operated  by  a  feed  screw  and  handle,  causing  the 
drill  and  countersink  to  enter  the  end  of  the  bar.  Wear 
and  play  are  taken  up  by  means  of  slides  and  set  screws 


Portable  Device  for  Centering  Shafting. 

at  the  base  of  the  casting.  A  stop  across  the  inside  of 
the  chuck  opening  prevents  the  drill  point  from  being 
brought  into  too  sudden  contact  with  the  end  of  the  bar 
through  careless  handling.  The  motive  power  is  obtained 
from  any  electric  light  fixture  of  110'  volts  direct  current, 
and  controlled  by  a  switch  on  the  rear  of  the  motor.  The 
machine  shown  measures  10  in.  in  length,  outside  diameter 
of  chuck  8  in.,  and  weighs  about  27  lb.,  centering  bars  up 
to  4  in. 
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"  Calcareous  Cements ;  their  Nature,  Manufacture,  and 
Uses."  By  G.  R.  Redgrave  and  Charles  Spackman. 
Second  and  Revised  Edition.  London :  Charles 
Griffin  and  Company  Limited,  Exeter  Street,  Strand. 

Owing  to  the  many  changes  of  methods  in  the  preparation 
of  cement  which  have  occurred  within  the  last  ten  years, 
a  considerable  portion  of  the  matter  embodied  in  the 
earlier  edition  of  this  work  has  become  obsolete.  The 
authors  have,  therefore,  found  it  necessary  through  this 
complete  revolution  in  the  process  of  manufacture  to 
re-write  a  considerable  number  of  chapters,  and  to  alter 
others,  in  order  to  bring  the  work  to  date  and  include 
references  to  foreign  practice.  The  strides  that  have  been 
made  in  "  re-enforced  "  constructional  work  have  produced 
an  added  interest  in  the  subject  which  hitherto  had  been 
looked  upon  as  appealing  only  to  civil  engineering  and 
general  building  work,  whereas  now  no  mechanical  engineer 
can  afford  to  be  indifferent  to  the  great  possibilities  that 
this  method  of  building  has  brought  about.  The  book  not 
only  is  a  standard  work,  but  treats  of  the  subject  in  such 
a  manner  as  to  partake  of  the  nature  of  a  student's 
volume,  and  this  gives  it  an  added  value.  The  opening 
chapters  introduce  the  reader  to  the  characteristics  of 
cement  materials,  a  historical  review  of  the  early  days  of 
Portland  cement.  The  more  important  subject  of  the 
composition  of  Portland  cement  and  the  analyses  of  the 
raw  materials  lead  up  to  the  various  methods  of  dealing 
with  these  substances  in  the  preparation  of  cement  by  the 
wet  and  dry  processes.  Many  types  of  kilns  for  the 
calcinations  of  the  mixtures  are  described,  including  the 
most  modern  designs,  with  information  on  the  storing, 
packing,  and  dust>collecting  contrivances.  At  no  time  has 
the  importance  of  testing  cement,  been  exhibited  more  than 
the  present,  and  the  work  of  the  Standards  Committee, 
which  recently  drew  up  a  specification  of  quality  and 
standard  for  testing,  will  greatly  influence  the  manufacture 
to  the  benefit  of  users,  and  give  additional  interest  to  this 
chapter.  The  employment  of  slag  in  the  manufacture  of 
cement  is  treated  upon,  and  the  virtues  of  this  adulteration 
described,  for  it  is  well  known  that  in  the  past  this 
material  was  often  used  to  the  detriment  of  the  cement- 
Other  cements,  such  as  Scott's,  selenite,  sewage  sludge, 
sidero,  and  that  produced  from  alkali  works,  and  the 
manufacture  of  plaster  cements  and  specifications  of  Port- 
land cement,  conclude  a  very  valuable  compilation.  There 
are  some  six  appendices  on  Kirkaldy's  tests  of  mortar, 
etc.,  the  effects  of  sea  water,  German  standard  tests,  the 
report  of  an  American  society  on  testing  materials,  and 
cost  of  cement  manufacture,  which  are  important  additions, 
and  will  be  found  of  much  interest.  The  work  is  well 
illustrated,  and  for  a  general  knowledge  of  the  present 
state  of  cement  manufacture  we  can  thoroughly  recommend 
it  as  a  first-class  investment. 


"  Petrol  Motors  'Simply  Explained ;  a  Practical  Handbook 
on  the  Construction  and  Working  of  Petrol  Motors." 
London :  Percival  Marshall  and  Company,  26-29, 
Poppin's  Court,  Fleet  Street. 

This  little  work  is  one  of  the  best  we  have  seen  on  the 
subject,  and  is  written  by  one  thoroughly  familiar .  with 
the  vitals  of  a  petrol  motor.  The  illustrations  are  very 
clear  and  well  produced,  being  in  nearly  all  cases  sectional 
views  and  diagrams  of  the  various  parts,  showing  the 
details  and  principle  of  working.  These  include  diagrams 
of  the  valve  working,  the  timing  gears,  carburetters, 
sparking  plugs,  and  contact  brakes.  Some  useful  hints  on 
manipulation,  care  of  motor,  and  driving  conclude  a  shilling 
book  which  will  doubtless  command  an  early  reprint. 
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By  Dr.  SAMUEL  SMILES. 

These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
instalments  as  per  Order  Form  on  page  xi. 


OUR  SECRETAIRE  R00KCASE 

is  still  being  sent,  on  receipt  of  6s.  deposit, 
to  readers  in  various  parts  of  England.  This 
greatly  admired  and  most  useful  piece  of 
home  or  office  Furniture  cannot  be  purchased 
elsewhere  at  our  price,  in  consequence  of 
the  special  terms  we  have  made  by  ordering 
large  quantities  from  the  makers. 


FOR  PARTICULARS  ADDRESS— 

The  Manager,  "Engineers'  Gazette," 

359,    STRAND,  LONDON. 


REGISTERED  DESIGNS  INSTEAD  OF  PATENTS. 

The  indifference  that  is  shown  by  many  manufacturers  to 
the  protection  that  can  be  secured  by  Design  Registration 
is  remarkable  when  the  value  of  such  registration  is 
examined  and  compared  with  the  grave  risks  that  are 
associated  with  a  weak  patent  for  the  same  device  or 
production. 

It  is  no  argument  against  a  design  that  it  might  have 
been  covered  by  and  been  the  subject  matter  for  a  valid 
patent,  while  it  is  certainly  a  fact  that  many  eminently 
useful  articles  could  not  possibly  be  validly  protected  by 
a  patent,  while  at  the  same  time  being  capable  of  full  and 
adequate  protection  when  registered  as  a  design. 

There  are  some  pieces  of  mechanism  and  some  efficient 
combinations  of  parts  that,  taken  as  a  whole,  may  be 
apparently  commonplace  and  devoid  of  startling  originality 
or  accepted  novelty,  yet  they  may  be  the  means  of  effecting 
a  known  result  in  a  way  more  satisfactory  or  possibly  only 
more  simple,  prettily,  or  smartly,  such  as  would  serve  to 
arrest  the  attention  and  secure  the  prompt  consideration 
of  the  purchaser  and  user. 

To  allow  such  newly-designed  appliances  to  become 
public  property  is  to  discourage  originality,  for  the  other 
less  enterprising  firms  who  slavishly  copy  have  been  spared 
the  expense  of  experiments  and  the  labour  of  working  out 
that  which  they  unblushingly  adopt  and  even  use  to  outbid 
at  lower  prices  those  whom  they  have  thus  injured. 

The  success  of  new  combinations  of  old  parts  or  of  new 
forms  of  old  appliances  frequently  depends  upon  the 
altered  shape  or  configuration  of  one  or  more  of  the  parts 
thus  newly  devised.  Such  new  forms  and  such  shapes  can 
be  validly  protected  by  design  registration  even  when  no 
patent  could  possibly  be  held  to  protect  them. 

The  part  to  be  thus  protected  must  be  of  new  and 
original  shape,  pattern,  form,  or  configuration,  and  it  may 
well  be  that  such  registered  shape  would  be  the  feature 
alone  that  would  commend  itself,  or  that  would  cause 
success,  and  a  rival  who  attempted  to  copy  would  be  met 
with  the  difficulty  of  being  unable  to  copy  or  produce  that 
registered  part  or  element  which  alone  would  be  of  value, 
and  the  original  maker  would  thus  be  safe  in  a  monopoly 
secured  at  a  trifling  expense  for  a  period  of  five  years, 
during  which  time  he  could  probably  acquire  a  connection 
from  which  it  might  be  difficult  for  others  to  dislodge  him. 

Provided  that  designers  appreciate  that  no  mechanical 
movement  and  no  actual  effect  or  result  of  making  can  be 
protected,  but  that  the  form  or  shape  is  alone  relied  on, 
an  experienced  adviser  would  have  little  difficulty  in 
making  such  a  statement  or  claim  to  cover  the  nature  of 
the  design  as  would  create  a  good  and  valuable  trade  asset 
therein. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED   BY    MESSRS.    MARKS   AND  CLERK. 

The  following  is  a  complete  list  of  all  the  a2}plications  for  Patents  made  during  the  past  week.  These  S2)ecifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
S2)ecifications,"  published  each  iveek  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C. ;  IS,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


The  following   Applications   were  made  on  Saturday, 
April  22nd,  1905. 

Bottles,  Glass,  &c. 

8594  J.  PEEKS.  Spigot  and  socket  joint  for  stoneware 
pipes,  etc. 

8603  T.  FBYEE.  Tops  for  chimneys,  ventilating  shafts,  etc. 
8617    A.   GOTTSAHALK.    Processes  of  removing  old  paint, 

8620  C.  H.  WATSON  and  J.  LANGSTON.  Dry  casks  for 
packing  cement,  etc. 

Chemistry  and  Photography. 

8590  H.  NOEBDLINGEE.  Method  of  distilling  tar,  heavy 
oils,  etc. 

8616  F.  H.  LANGE.  Process  of  copying,  developing,  fixing, 
washing,  and  drying  webs  of  photographic  paper 
and  in  apparatus  for  carrying  the  same  into  effect.* 

8662  GEBEUDEE  HE YL  &  CO.  Process  for  production  of 
lead  acetate.* 

Cycles  and  Cycle  Accessories. 

(Sec  also  Vehicles,  Wheels,  A-c.) 

8577    T.   L.  EEEVES.    Variable  speed  gears  for  cycles. 
8641    J.  A.  WYSSA.  Cycles. 

8658  N.  A.  DIDIEEJEAN.    Multiple-speed  driving  gear  for 

cycles.* 

Electrical. 

8613    G.  H.  NISBETT.    Electrically  drying  the  insulation  of 

8615    W.  F.   JONES,  G.  MACMILLAN,  and  G.   J.  NEY- 

BEEGH.    Electric  switches.* 
8631    F.  WEXTHEEILL.    Dry  battery. 

8651  G.  A.  KIEK  and  THE  COELETT  ELECTEICAL 
ENGINEEEING  CO.  LTD.  Plug  boxes,  etc.,  for 
the  connection  of  electric  conductors  to  the  main 
supply  cables. 

8655  A.  BEEE.  Electro-mechanical  block  signalling  systems 
for  railways,  etc.* 

8659  SIEMENS  BEOS.  &  CO.  LTD.    Means  for  protecting 

electric  telegraph  lines  against  the  influencing 
action  of  alternating  current  lines  situated  in  the 
neighbourhood  thereof.* 

Engineering  and  Mechanical. 

8579  W.  H.  WHEATLEY  (Ford  Motor  Co.,  U.S.A.).  Auto- 
matic driving  gears.* 

8589    J.  THOMPSON.    Edge-runner  grinding  mills* 

8593    J.  T.  WILLIAMSON.    Bearing  and  metallic  packing. 

8602  W.  H.  BAXTEE.  Belts  for  elevating  conveying  and 
other  machines. 

8604  M.  GEAHAM.  Conveyers. 

8605  M.   GEAHAM.  Conveyers. 

8606  P.  HESTNEE.    Centrifugal  fans* 

8625    L.  WILSON.    Construction  of  turbine  blades. 
8639    S.  W.  NOETHUP.    Milling  tools.* 

Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

8597    M.  HALSTEAD.    Explosion  engines. 
8610    A.  JACK.    Eeversing  internal-combustion  engines. 
8634    H.  BENNETT.    Engines  operated  bv  oil,  etc., 
8656    W.   H.   BAEEETT  and  C.  C.  CAEDELL.  Internal- 
combustion  engines. 


Pood  Products. 

8614    C.   HAHN   and  J.  EHEENFELD.    Potato  washers. 

8643  H.  E.  PAEEY.  Self-governing  apparatus  for  the  dis- 
tillation of  spirits. 

8661  E.  G.  THOMAS.  Method  of  clarifying  juices  in  the 
manufacture  of  sugar. 

Furniture  and  Domestic. 

8582    J.  APPLEBY.    Castors,  etc. 

8586  G.    HODGKINSON.     Stands   for   kettles   and  other 

vgssgIs 

8587  F.  E.  SMITH.    Fork  cleaner. 

8598  K.  HUDSON.    Woven  tape  or  band,  especially  applicable 

for  the  top  edging  of  curtain  hangings,  etc. 

8599  W.  COWLEY.    Combination   stool  cover  and  seat  fo" 

toilet  chambers. 
8617    W.  OGILVY.    Domestic  fenders. 

8635    E.  EOUGHTON  and  F.  WILLIAM.    Sliding  and  rever- 
sible window  sashes  and  frames. 
8638    S.  C.  CLAEK.    Door  checks* 
8640    G.  A.  STEABECK.    Sash  fasteners.* 
8657    G.  EOBEETS0N.    Cover  for  closet  seats.* 


Heat,  Light,  and  Ventilation. 

(Includiny  Gas  Manufacture.) 

8588  B.  C.  COLE.    Means  for  holding  and  striking  matches.* 

8597  E.  G.  DAVIS.    Coin-freed  gas  meters. 

8609  A.  FIETH.    Gas  burners* 

8630  A.  SWINNEY  and  G.  H.  HEBBLETHWAITE.  Fire- 
resisting  door  or  frame.* 

8651  J.  JUNGEE  and  H.  NEUNEK.    Steam  baking  oven.* 

8653  PULMANN.    Bunsen  burners  for  liquid  hydrocarbons.* 


Jewellery,  Clocks,  and  Music. 

(Including  Phonographs,  etc) 

8581    C.  J.  WILLIAMS.    Pneumatic  operation  or  playing  of 
pianos. 

Medical. 

C641    G.    AEANYI.  Trusses.* 

8650    C.  B.  PASLEY.     Tubular   adjustable   douche   bag  or 
can  holder.* 

Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

8647    P.    EOMEE.      Decomposition    of   chrome-iron  ore  by 

alkaline  carbonates. 
8647    J.  FEEGUSON.    Moulding  apparatus.* 


Printing  and  Typewriting. 

8646   T.    MATHEWS.    Letterpress  and   the    like  signs  for 

advertising  purposes. 
8649    H.  D.  BLACK.    Machines  for  printing,  cutting,  and 

collecting  tickets. 

Railways  and  Tramways. 

8578   G.   H.   PEAESON    and  C.    K.    DUMAS.  Automatic 

vacuum  brakes  for  railway  vehicles. 
8596    C.  J.  GOODEVE.    Methods  of  signalling  on  rail  and 

tramway,  etc. 
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8608    S.    EDWARDS.    Ventilators   for  railway   carriages  or 

other  closed  travelling  vehicles. 
8619    H.  W.  PERRY.    Improvements  in  the  form  and  renew- 

ability  of  metal  rails  for  carrying  wheeled  vehicles  or 

other  moving  loads. 
S633    W.  RICHARDSON.    Automatic  braking  of  trains  from 

the  signal  cabins,  etc. 

Stationery  and  Paper. 

8583  W.  H.  JONES  and  B.  H.  JONES.  Filing  cards  and 
papers. 

Shipbuilding  and  Navigation. 

8622  E.  SCHOFIELD.  Instrument  for  automatically 
recording  the  speed,  position,  and  course  of  a  vessel 
at  sea . 

8673  J.  S.  WILSON  and  H.  C.  FOSTER.  Fastening  for 
hatchway  covers  on  ships. 


Spinning,  Weaving,  and  Allied  Trades. 

8611    H.  KERSHAW  and  J.  W.  RADCLIFFE.    Looms  for 
weaving. 

Toys,  Games,  and  Sport. 

8584    L.  JEFFRIES.    Spring  air  guns. 

8595    A.  J.  WETHERED.    Clin  for  carrying  landing  net  or 
gaff. 

8628    A.  B.  SMITH,  II.  O.  ROBERTS,  and  J.  O.  ROBERTS. 
Appliances  for  playing  a  table  game. 


Vehicles,  Wheels,  etc. 

8580  H.  W.  POOLER  and  A.  P.  MAXFIELD.  Variable 
driving  gear  for  motor  vehicles,  etc. 

8600  F.  S.  WILLOIJGHBT.  Propelling  motor  vehicles  and 
absorbing  vibrations. 

8621    A.  A.  BROOKS  and  G.  A.  WATSON.    Vehicle  brakes. 

8629  A.  FARNELL.  Speed  indicating  apparatus  for  motor 
cars,  etc. 

8648    C.  C.  HAMBLIN.    Improved  axle  box. 
8654    THE  ST.  HELENS  CABLE  CO.  LTD.  Rubber-tyred 
vehicles. 

Wearing  Apparel. 

8585    A.  HASTE  and  T.  WATSON.    Revolving  heel  pads  for 

boots  and  shoes. 
8607    M.  BORSA.  Stockings. 
8632    T.  H.  BRADY.    Braces,  etc. 


8591 
8601 


8618 
8624 
8627 


8626 

8637 

8645 
8660 


Miscellaneous. 

A.  C.  B.  SMITH.    Flexible  curves. 

J.  HIGGINBOTTOM.  Apparatus  for  the  separation  of 
circulating  currents  of  air  from  dust  or  other  matter 
suspended  therein. 

A.  LUTZMANN.    Meat-slicing  machines. 

G.  HERBERT,  jun.    Biscuit-making  machines. 

B.  MACMENAMIN  and  J.  MACMENAMIN.  Machine 
for  accurately  cutting  and  weighing  blacking,  cutting 
wrappers,  and  folding  same  into  packets. 

F.  C.  LYNDE.    Vessels  or  cans  for  containing  spirit 

or  oil  and  taps  for  same. 
S.  B.  BAMFORD.    Apparatus  for  extracting  dust  from 

chaff,  etc. 

C.  MACKINTOSH,  jun.    Means  of  advertising. 

H.  H.  LAKE  (Halfdan  Abel  Lunde  and  Paul  Scholz, 
Norway).    Opening  devices  for  preserve  tins,  etc.* 


The  Following  abe  the  Applications  foe  Week  Ending 
Apeil  29th. 

Agriculture,  inoluding  Implements. 

8676    A.  E.  GODDARD.    Plant  protector. 

8685    R.  WALLACE.    Manure  distribution. 

8949    E.  MARSH.    Planting  seed  potatoes,  etc. 

8976    C.    J.    TRANT  and    A.  G.    M.  MTCHELL.  Water 

measure  for  irrigation  purposes.* 
9025    G.  WOODVILLE.    Potato  diggers. 


Arms  and  Ammunition. 

8693    A.  W.  RYLAND.    Range  finder. 
8718    M.  F.  SMITH.  Firearms.* 
8731    R.  FROMMER.    Firearms  * 
8866    C.  and  M.  A.  S.  WHITE.  Sights. 

9046    H.  STANBRIDGE,  W.  WALKER,  and  H.  J.  DAVI- 
SON.   Concussion  fuses  for  projectiles. 


Bottles,  Glass,  &c. 

8669    S.  M.  THOMPSON.    Poison  bottle. 

8742    A.  J.  and  R.  H.  CAMPBELL.    Seltzogenes  vessels  for 

containing  aerated  beverages. 
8770    W.  FURNESS.    Non-refillatole  bottle. 
8806    F.  SHARMAN.    Filling  bottles. 

8819    O.  IMRAY   (Pressed  Prism  Plate  Glass  Co.,  U.S.A.). 

Manufacture  of  figured  glass  sheets  and  mirror 
plates  * 

8938    E.  J.  MACREADY.    Poison  bottle. 

8954  H.  WITHERS-LANCASHIRE.    Bottle  stoppers. 

8955  B.  W.  C.  BOTHAM.    Poison  bottles. 


Building  and  Construction. 

8663    E.  SAMUEL.    Draught  and  rain  excluder  for  doors. 
8768    G.  E.  SWAIN   and  F.    G.   UNDERWOOD.  Erection 

of  fireproof  buildings. 
8794    J.  T.  GIBSON.    Roofing  slates. 

8800    E.  G.  MITCHELL  and  W.  WHITEHEAD.    Wall  paper. 

8807    E.  FLAMAND.    Casement  windows. 

8821    T.  A.  WILLIAMS.    Construction  of  floors. 

8900    W.  P.  KLOBUKOWSKI.      Ornamental  pottery,  etc., 

heating  stoves.* 
16657a   (1904)    J.    C.  BUTTERSFIELD.      Composition  for 

coating  roads,  walls,  etc. 
8940    E.  P.  SMALLMAN.    Clips  for  affixing  draught  boards. 
8951    G.  E.  PARSONS.    Flanged  chimney  tops. 
9070    C.  WITTKOWSKY.    Uniting  pieces  of  wood.* 
9037    J.  SANKEY  &  SONS  LTD.    Metallic  tiles. 


Chemistry  and  Photography. 

8721    WESTDEUTCH   THOMOSPHOSPHAT  WERKE,  G. 

M.  O.  H.  Preparation  of  nitrogen  oxygen  com- 
pounds.* 

8744  A.  MEYERBERG,  C.  WEIZMANN,  and  THE  CLAYTON 
ANILINE  CO.  LTD.  Manufacture  of  anthracen 
derivatives  and  dyestuffs  therefrom. 
8746  L.  THOMAS.  Production  of  chlorated  explosives.* 
8816  J.  Y.  JOHNSON  (The  Badische  Aniline  &  Soda  Fabrik, 
Germany).  Manufacture  of  stable  dry  hydrosul- 
phites.* 

8836    LE  COMTE  HENRI-JACQUES  WESSELS  DE  FRISE. 

Ozonising  apparatus.* 
8873    T.  S.   JACOB.    Adhesive  folded  tablets  for  mounting 

prints,  etc. 

8908  R.  B.  RANSFORD  (Leopold  Cassella  &  Co.,  Ges.  Haf- 
tung,  Germany).  Manufacture  of  new  sulphoacids 
and  dyestuffs  therefrom. 

16546a  (1904)  S.  STEIN  and  M.  LOWENTHAL.  Manufac- 
ture of  inulin. 

8911    W.    FRASER,   C.   KELLY,    and   J.   A.  BENTHAM. 

Developing  films. 
8960    SIR  W.  MATHER,  KNT.    Production  of  cellulose  and 

bleaching. 

8964  HOUGHTONS  LTD.  and  H.  HOLMES.  Photographic 
draining  rack.* 

8971  J.  J.  GRIFFIN  &  SONS  LTD.  and  E.  T.  PRATT. 
Receptacles  for  photographic  materials. 

8978  C.  D.  ABEL  (Akt.-Ges.  fur  Analin  Fabrication,  Ger- 

many).   Para-amidophenylether-sulphonic  acid. 

8979  F.  W.  LIVESEY.    Dark  room  lantern. 

9002  G.  SCHLOSS.  Maintaining  substances  at  constant 
temperature. 

9008    A.  ZIMMERMANN   (The   Chemische  Fabrik  auf  Act. 

[vorm.  E.  Schering],  Germany).  Manufacture  of 
camphor. 

9008    A.   ZIMMERMANN  (The  Chemische  Fabrik  auf  Act. 

[vorm.  E.  Schering],  Germany).  Manufacture  of 
camphor. 

9074    C.   D.  ABEL  (Act.-Ges.   fur  Anilin  Fab.,  Germany). 

Manufacture  nf  nitro  derivatives. 
9044    J.  JACQUES.    White  lead  carbonate. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

8967    J.  C.  JAGS  and  H.  S.  PAGE.    Coin  freed  gold  change. 


(jy4 
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8683 
8689 
8714 

8748 
8764 
8813 
8856 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

W.  LIVINGSTONE.    Cycle  lamps,  bells,  etc. 
J.  BYRON.    Motor  cycle  belts. 

BRAMPTON   BROS.    LTD.    and    C.    W.  THORNY- 
CROFT.    Clips  for  cycle  brakes. 
R.  MAGNUS  and  A.  B.  MUNRO.    Cycle  brakes. 
W.  P.  PEARSALL.    Cycle  mudguard. 
('.  A.  RUDBECK.  Velocipedes. 

H.  S.  BRITTAIN  and  E.  F.  EDWIN.    Folding  cycle 
carrier. 


Electrical. 


8704 
8711 
8728 
8732 
8780 

8789 
8822 

8828 

8829 

8838 
5821a 
8846 
8890 
8906 
8907 
8927 
6959a 

8972 
8973 
8975 
8991 

8994 

9064 


F. 
B. 
H. 
G. 
D. 


W.  ST.  JOHN.    Teljphone  receivers.* 
G.  LAMME.    Distribution  of  electric  energy.* 
M.  LOVE.    Trolley  retractor.* 
Electrical  conduits.* 
and  J.    B.  DUCKITT.    Electric  con- 


M.  GEST. 
ADAMSON 
trollers. 

R    GRISSON.    Safeguarding  electric  unipolar  cells.* 
E.  S.  G.  REES,  C.  H.  ILES,  and  W.  ARMISTEAD. 

Regulation  of  electric  circuits. 
THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Arc  lamps. 
THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Arc  lamps. 
J.  T.  SZEK.    Telegraphic  apparatus. 

J.  SKWIRSKY.  Telephonograph. 
R.  BAROW.    Electrical  collector  trolley  head. 
H.    SHOEMAKER.    Wireless   telegraph  system.* 
E.  R.  HILL.    Distribution  of  electrical  energy. 
P.  M.  LINCOLN.    Electrical  distribution  system.* 

A.  F.  BERRY.    Switch  apparatus. 

(1904)    H.  C.  LEVIS  (The  General  Electric  Co.,  U.S.A.). 

Caribous  and  manufacture  of  same. 
P.  C.  HEWITT.    Electrical  distributions.* 
P.  C.  HEWITT.    Vapour  electric  apparatus.* 

B.  KUGELMANN.    Automatic  telephone  system.* 

LA    COMPAGNIE    FRANCAISE    DE    L'AM  AINTE. 

Electrical  insulation.* 
THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Electric  switches. 
THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  and 

E.  J.  MURPHY.    Circuit  breakers. 


Engineering  and  Mechanical. 

8667  S.  STEPHAN.    Stuffing  boxes. 

8668  A.  MAiCDON ALD.    Grinding  and  turning  machines. 
8673    W.  MOORE.    Rotary  feeder. 

8678    J.  MEIKLE.  Lubricator. 

8686    F.  W.  WALKER  and  T.  SCOTT.    Speed  gears. 

8690    J.  H.   WALKER   (G.  R.   Ray,  U.S.A.).  Evaporating 

apparatus. 
8694    W.  FEE.    Lock  nut  and  bolt. 
8696    F.   C.   CALDWELL.  Presses.* 

8702    P.  J.  and  J.  H.  DICKER.    Forced  feed  lubrication. 

8701    J.    B.  HANNAY.    Speed  gears. 

8707    F.  W.  KENT.    Footrest  swing  crank. 

8713    W.  H.  HANCOCK.    Cutter  holder. 

8723    C.   BINKS.    Four-speed  gears. 

8739    L.  BOISARD.    Cutting  gear  teeth. 

8741    T.  McDOWELL  LEAVITT.    Starting  valves  for  auto- 
mobile torpedoes. 
8745    H.  C.  BAILEY.    Winding  mechanism.* 

8752  M.  M.  HEINER.    Edge  runners. 

8753  J.  GILL.    Elastic  fluid  compressor. 

2851a    FRIED.  KRUPP  AKT.-GES.    Coaling  crank  pin.* 
8757    E.  B.  PHILLIPS.    Strengthener  for  cheek  of  cast-iron 

hauling  drum. 
8760    C.  D.  MOREWOOD.    Speed  gear. 
8774    P.  KING.  Springs. 
8784    R.  A.  MUIR.    Friction  clutches. 

8790    F.    L.    ROBINSON.      Relief    valve    for  locomotive 
cylinders.* 

8802  J.  S.,  T.  A.,  and  E.  R.  WALKER.  Lubricating  valves. 
8817    J.  McNAUGHER.  Pulleys.* 

8850    M.  McCRIMMOND.    Cable  or  rope  stoppers  or  holders. 

8858  T.  BAMFORTH  and  R.  P.  ROY.    Governing  speed  of 

pumping  engines.* 

8859  J.  McNEIL.    Dumb  turners  for  sugar-cane  mills.* 
8883    E.  R.  SUTCLIFFE  and  F.  SPEAK  MAN.  Brickmaking 

machines. 

8887  -  F.  W.  SCHROEDER.    Locking  nuts. 
8892    A.  J.   BOULT  (C.  A.  McCain,  U.S.A.).  Cushioning 
mechanism  for  reciprocating  beds.* 


8892  F.  J.  HUGO,  M.  BERBERICH,  and  W.  G.  SCHRO- 
DER.   Mechanically    mixing  fluids.* 

8896    F.   G.  NEUBERTH.    Machine  for  making  eyelets.* 

8903    C.  H.  T.  ALSTON.  Clutch. 

8922    L.  PERMOND.    Friction  drive  for  vehicles.* 

8924    H.  M.  SMITH.    Bearings  for  rotary  shafts.* 

8930  W.  P.  THOMPSON  (E.  Harrington,  Son,  &  Co., 
U.S.A.).    Hoisting  mechanism.* 

8936    L.  HAND.    Water  valves. 

8941    E.  TAYLOR.    Polishing  wheels  and  bobs. 

8953  J.  POOLE  and  C.  E.  BULLOCK.  Dough-moulding 
machines. 

8981  THE  AUTO-MACHINERY  CO.  LTD.  and  J.  BAR- 
NACLE.   Ball  bearings. 

9011  A.  F.  SPOONER  ( Aktielologit  Separator,  Sweden). 
Centrifugal  separator  for  liquids.* 

9015    F.  W.  GURNEY.    Ball  bearings.* 

9073    J.  B.  WINTER.  Lubricators. 

9072    P.  SCHOU.    Fluid-tight  joints.* 

9066    R.  W.  HAUGHTON.    Bending  pipes. 

9062    C.  E.  CLIFT.    Moulding  machines. 

9040    E.  BARTLETT.    Screw  socket  jointer. 

9035    T.  A.  SCOTT.    Box  coupling. 

9029    A.  HALL.  Pumps. 

9024    A.  E.  LAKE.    Turning  tools. 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

8699    T.  S.  JAMES.    Internal  combustion  engines. 
8712    M.  P.  A.  DELIEUVIN.    Supporting  motors. 
8722    W.  P.  BURKE.    Internal  combustion  engines. 
8724    C.  BINKS.    Clutch  for  motor  vehicles. 
8765    L.  PADWICK  and  J.  McKECHNIE.    Connection  for 
sparking  plugs. 

8796    H.  H.  LAKE  (American  Rotary  Engine  Co.,  U.S.A.). 
Gas  engines.* 

8803    F.  COTTON.      Apparatus  for  burning  liquid  fuel  in 

conjunction  with  steam.* 
8914    J.  MELLES.    Valve  gear  for  explosion  engines.* 
8919    MARQUIS   ALBERT   DE   DION   and   G.  BOUTON. 

Igniting  device  for  internal  combustion  engine.* 
8999    F.  H.  SMITH.  Carburettors. 


Engines,  Steam. 


8671  J 


8675 
8727 


8782 
8831 
8870 
8881 
8993 
9030 


Rotary  motor  pumps, 


MARTIN.    Motor  wheel  motive  power — steam,  gas, 
water,  and  petroleum. 
L.  WILSON.    Turbine  blades. 

C.  H.  BARDENWERFER,  C.  S.  and  J.  E.  MATTE- 
SOiN,   and   G.   W.  BURR, 
etc.* 

A.  GOSLING.  Turbines.* 
A.  STODOLA.    Gas  turbines.* 
F.  M.  MOLE.    Steam  turbines. 
P.  STINNER.    Explosion  turbine.* 
O.  KOLB.  Turbines.* 
W.  ROWBOTHAM.  Turbines. 


Food  Products. 

8793    C.  BERNARD  and  H.  SCHWARZBURGER.  Mixing 
corn,  etc. 

8956    S.  CRANSTON.    Coffee  infusing. 


Furniture  and  Domestic. 

8684    T.  MALONE.  Briquettes. 

8687    E.  ENTWISTLE.    Domestic  ranges  and  grates. 

8709  J.  G.  NO  YES.    Combined  clothes  dryer  and  hat  and 

coat  holder.* 

8710  J.  FIELD,  W.  H.  SAUNDERS,  and  AYRTON  SAUN- 

DERS &  KEMP  LTD.    Holder  for  infant  soother. 
8720    M.   NACKEN.    Blackboard  trestles* 
8729    L.  P.  HALLADAY.    Carpet  sweepers.* 
8740    T.  H.  JORDAN.    Door  check  and  closer  and  hinge.* 
8750    F.  V.  SCHIODT,  H.  HEIN,  and  K.  MOLLER-HOLST. 

Carpet,  etc.,  duster.* 
8786    J.  G.,  T.  B.,  and  R.  HUME.    Blind  rollers. 
8801    E.  H.  H.  MILLER.    Cookery  calendar. 
8805    L.  BRADSHAW.  Brushes.* 

8809  F.  KAMPFE.  Razors.* 

8810  F.  KAMPFE.  Razors.* 

8811  F.  KAMPFE.  Razors.* 

8844  J.  H.  AUSTIN,  A.  HARGREAVE,  and  J.  H.  WHAR- 

TON. Pillow. 

8845  M.  BACHNER.    Hood  for  outdoor  seats. 
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8863  R.  TUILL.    Ironing  boards. 

8946  C.  A.  GRAY.    School  desks. 

8959  F.  J.  COATES.    Shaving  appliances. 

8970  A.  ARCHER.    Soap  economiser. 

9003  J.  G.  LEMON.    Electrically-driven  rotary  hair  brush. 

9012  H.  J.  DOWSING.    Bath  cabinet. 

9021  F.  PITTS.    Egg  cutter. 

9023  F.  E.  PHILLIPS.    Portable  folding  summer  arbor. 

9033  J.  J.  DAVIES.  Corkscrews. 

9043  L.  C.  RATCLIFFE.  Firelighters.* 

9050  R.  W.  SEWELL.    Mortice  locks  for  doors.* 

9052  D.  SIMPSON  and  J.  J.   SIMPSON.    Children's  port- 
able carriages. 

9060  D.  W.  SMITH.    Looking  glasses. 

9067  F.  J.  J.  GIBBONS.    Hinges  for  doors  or  windows. 


Hardware. 

8666    T.  and  W.  ROBERTSON.    Combined  pie,  water,  and 

ale  heater    and  meat  cooker. 
8679    J.  ARMOUR.    Window  fastener. 
8681    J.  E.  WIGGIN.    Spring  hooks. 
8688    O.  HAHN.    Recuperative  cooking  ovens. 

8736  THE  UNITED  ENGINEERING  CO.  LTD.    Spray  or 

garden  hose. 

8737  THE    UNITED    ENGINEERING    CO.    LTD.  Tap 

unions  for  hose. 
8754    J.   O'CONNELL.    Joiners'  cramps. 
8776    T.  PICKUP.    Cooking  utensils. 

8854    THE    CO-OPERATIVE   PADLOCK    SOCIETY  LTD. 

and  J.  HALL.    Locks  which  are  each  adapted  to 

be  used  with  differing  keys. 
8865    A.    PAWLOWSKI    and   W.    H.  DWERRYHOUSE. 

Horse  shoes. 
8867    W.  BIRCH.    Gas  brackets.* 

8962  A.  C.  and  A.  C.  WRIGHT.  Castors. 

8963  W.  and  G.  NICKERY.    Boxes  fastening.* 

8968    A.  J.  WHITCOMBE  and  M.  WILLIAMS.  Adjustable 

brackets  for  electrical  lamps. 
8992    G.  F.  GUYON.    Frost  nails  for  horse  shoes. 
8997    S.  J.  WHITMEE.    Lawn  mower. 
9045    F.  TODISCO.    Dressing  irons. 


Heat,  Light,  and  Ventilation. 

(Including  Oas  Manufacture.) 

8698    E.  J.  SHAW.    Incandescent  gas  burner. 

8730    T.  STAFF.    Gas  generator.* 

8734    A.  S.  FRANCIS.    Incandescent  gas  burners. 

8759    A.  MAUTZ.    Distant  gas  lighting  device.* 

8788    L.  WILSON.    Operating  gas  producers. 

8798    R.  JONES.    Oil  lamps. 

8808    F.  KLEPETKE.    Roasting  furnaces.* 

8824    W.  J.  HOLMAN.    Incandescent  gas  burners. 

8832    H.  FOSTER.    Gas  production. 

8835    A.  BACHNER.  Lamps. 

8861    G.  MUCKE.    Burning-off  mantles* 

8891    E.  L.  FRENOT.    Filaments  for  electric  lamps.* 

8901    O.  P.  THEUERKORN.    Self-lighting  gas  burner. 

8918  L.  GENTY  and  LE  SOC.  DES  ETABLISSEMENTS 
DE  L'HORME  ET  DE  LA  BUOE.  Gas  pro- 
ducers.* 

8928  H.  W.  HEMINGWAY  and  R.  BOOTH.  Purifying  gas. 
8996    E.  R.  GROTE  and  M.  V.  ELY.    Electric  arc  lamps. 

9000  A.  I.  VAN  VRIESLAND.    Incandescent  gas  mantles. 

9001  A.  I.  VAN  VRIESLAND.  Incandescent  gas  mantles. 
9020    A.  L.  KENDRICK.    Gas  oooking  stoves. 

9026    E.  L.  POOLE.    Self-cleaning  ashgrate. 
9031    W.   YATES   and   E.   B.  DAVIS.       Incandescent  gas 
burners. 

9038    G.  HELPS.    Mantle  supports. 

9056  C.   B.  BURDON   (La  Societe  Anonyme  des  Precedes, 

Maslin-Therye,    France).  Furnaces. 

9057  L.    BINKS    (trading   as    the   Electric    Heating  Co.). 

Electric  water-heating  apparatus. 
9063.    A.  BLEZINGER.    Grates  for  gas  producers. 


Jewellery,  Clocks,  and  Music. 

{Including  Phonographs,  ttc.) 

8735  H.  E.  GREEN.    Automatic  organ  or  piano  player. 

8738  G.    H.    HANNINGTON.     Tuning    pegs    for  musical 
instruments. 

8825  H.  J.  CULLUM.    Mechanical  piano  player. 

8826  H.  J.  CULLUM.    Mechanical  piano  players. 

8841  W.  &  H.  TERRY  and  F.  HILLARY.  Gramophones. 
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8842    P.  GRIFFITHS.    Fingering  guide  for  pupils  of  piano, 
etc. 

8909    M.  A.  O.  LIEBICK.    Facilitating  memorising  of  music. 

8912    W.  E.  WOOD.    Stringed  musical  instruments. 

8932    A.  E.  and  J.   SPREADBURY.    Adjustable  stand  for 

phonographs,  etc. 
8961    A.  TRUSTAM.    Musical  instruments. 
8990    J.  C.  HOFMANN.    Piano  orchestrions. 


Leather  Goods,  including  Machinery. 

8857    J.  HILT.    Strap  holder  for  baby  carriages. 
8917    J.  A.  RHOULT.    Shoe-sewing  machines.* 
8950    GIMSON  &  CO.  LTD.  and  C.  E.  CLISSOLD.  Feather- 
ing the  edges  of  the  insoles  of  boots  and  shoes. 
8989    T.  G.  PALMER.    Burlap  bags.* 


Medical. 

8697    T.  BERNDT.    Electric  belt.* 

8762  E.  CLARKE.  Orthceptics. 

8763  A.  W.  DOWN.    Fastener  for  band  of  a  tourniquet.* 
8877    E.  ARNOLD.    Composition  for  cure  of  chaps. 

8880    G.  HEDDON.    Eye  shade. 
9022    A.  M.  E.  A.  LOWENFELD.    Hair  lotion.* 
9053    C.    BAUER    (F.   Duguet,    France).       Preventing  sea 
sickness. 

9055    J.  THOMAS.    Life  preservers. 


Metallurgy. 

(Includin<i  Rolling,  Drawing,  Casting,  etc.) 

9D07    H.  H.  LAKE  (D.  Baker  and  W.  W.  Hearne,  U.S.A.). 
Treatment  of  ores.* 


Optical,  Mathematical,  etc.,  Instruments- 

8716    J.     WILKINSON.      Inertia    and     centrifugal  speed 
governor.* 

8726    A.  J.  and  C.  K.  JOHNSTON.    Weighing  scales. 

8751    SOC.  JALES  GROUVELLE  and  H.  ARQUEMBOURG. 

Speed  indicator  for  explosion  motors.* 
8840    M.  SPAITH.    Drawing  compasses.* 

8853    G.     S.     MORCOMBE.       Clock-driven  time-recording 

apparatus. 
8864    W.  HILL.    Weighing  scales* 
8874    E.   MACKAY.    Engine  indicators.* 

8916  E.  V.  BEALS.  Machines  for  marking  surface  areas.* 
8926  O.  ZEISING  and  H.  VOLBRATH.  Adding  machine.* 
9048    E.  KEANE.    Chart  position  compass.* 


Printing  and  Typewriting. 

8733  J.  R.  ROGERS.    Linotype  machines.* 

8797  J.  A.  STEVENS  and  F.  L.  PORTER.  Advertising. 

8820  J.  and  J.  Y.  FOSTER.    Printing  machines. 

8876  H.  D.  BLACK.    Printing,  cutting,  and  collecting  tickets. 

8888  F.  A.  SOMMER.    Inking  pads  for  rubber  stamps. 

8977  A.  B.  EVANS.    Inking  rollers* 

9069  L.   BESANCON.  Typewriters. 


Railways  and  Tramways. 

8715    W.  DOWNING.    Fog  signalling* 

8747  W.  SKELTON  and  H.  DE  J.  CHUDLEIGH.  Railway 
signalling. 

8761    W.  S.  LAYCOCK.    Railway  car  coupler. 

8827    J.  WHEATLY.    Railway  signalling. 

8837    E.  NOVALE.    Railway  car  coupling.* 

8847  W.  J.  BOWDEN  and  J.  W.  CRONKSHAW.  Control- 
ling poles  and  ropes  of  electric  tramway  vehicles. 

8869  W.  STARLEY  and  J.  E.  STRINGER,  Railway  wagon 
brake. 

8913  T.  VON  ZWEIGBERGK.  Electric  railway  controlling 
system. 

8921  G.  L.  CAMPBELL  and  W.  M.  STEPHENS.  Electric- 
railway  systems.* 

8929    W.   L.   BLUIS.    Train-lighting  systems.* 

8931    A.  W.  COMSETT.    Tramway  points.* 

8933  T.  X.  DE  TEBURE.  Main  delivery  and  receiving 
devices  for  railway  trains,  etc.* 

8982    A.  SMITH  and  W.  RAWSON.    Railway  signalling. 

9006    J.  L.  POPE.    Railway  ties. 

9010    J.  C.  MOORE.    Railway  signals. 
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9016    W.  EL  WHEATLEY  (The  International  Railway  Device 

Co.,  of   ).    Locomotive  engines.* 

9042    G.  G.  CHAPMAN.  Signalling. 

9051    FRIED    KRUPP    AKT.-GES.       Releasing  automatic 

couplings  for  railway  vehicles. 
906-3    G.  P.  LEGGARD.    Railway  carriages. 


Sanitation. 

(Including  Building  and  Hardware.) 

8664    R.  and  C.  H.  WALLOCK.    Spraying  apparatus. 
8672    R.  SMITH.    "Fault  finder"  for  drains. 
8680    J.  P.  BOCRKE.    Suppression  of  dust  raised  by  motor 
cars. 

8871  A.  CALDON.    Pedestal  water  closets.* 

8872  J.  DUCKETT  &  SON  LTD.  and  T.  W.  DEBNEYS. 

Water  closets. 

8882    E.  W.  LANCASTER.    Baths,  and  hot-water  connections 
for  same. 

8943  M.  J.  ADAMS.  Latrines. 

8944  M.  J.  ADAMS.    Sewage  purification. 

8965    A.  TOMPKINS.    Traps  for  waste  water  pipe  of  baths, 
etc. 


Shipbuilding  and  Navigation. 

8703    C.  F.  CARTER.    Steam  line  haulers  for  fishing  vessels. 
8766    R.  H.  ROBINSON.    Launching  ships. 
3622a    W.  C.  FORBES.    Course  indicators  for  ships.* 
9027    J.    PATTERSON.    Steering  machinery  for  ships. 


Spinning,  Weaving,  and  Allied  Trades 

8691  J.  ROYLANCE.  Safety  guard  for  textile  machinery. 
8777    E.  BILTCLIFFE  and  W.  J.  EARNSHAW.    Link  for 

loom  pattern  chains. 
8779    C.    MATHER,  jun.       Machines  for   stretching  textile 

fabric. 

8848  H.  O.  BRAULT.    Cop  or  bobbin  holder. 

8849  W.   SMITH   &  BROS.   LTD.      Drop-box  motions  for 

looms  for  weaving. 
8852    H.  CRUSE.    Spindles  of  textile  machines. 
8860    J.  NIERWENHU  YSEN.    Driving  mechanism  of  looms. 
8893    R.  W.  WEBSTER.    Cotton  gins. 

8939  G.  HATTERSLEY  &  SONS  LTD.  and  T.  PERKS.  Warp 
stop  motion. 

8942  A.  E.  WOOD  (The  Crompton  &  Kno-wles'Loom  Works, 
U.S.A.).    Construction  of  lays  of  looms. 

8945    J.  KNOTT.    Continuous  spinning  machines. 

8948  R.  GODEL  and  F.  KILIAN.  Producing  effects  on 
short  pile  textiles.* 


Stationery  and  Paper. 

8725    H.  ARLEDER.    Apparatus  for  treating  pulp  for  manu- 
facture of  paper. 
8775    J.  RADCLIFFE.    Postal  packets. 
8834    W.  H.  WEGUELIN.  Eraser*. 
8884    W.  BRADSHAW.    Finishing  paper. 

8902    R.  G.  COLLING.    Machine  for  cutting,  scoring,  etc., 

paper  for  packing  purposes. 
8901    W.  F.  JOHNSTON.    Feed  for  stylograph ic  pen. 
8915    H.    J.    HADDEN    (E.    Calvert,    Turkey).  Temporary 

binders  for  loose  sheets. 
8958    D.  BALBI.  Envelope.* 

8966    S.  MORDAUNT  CO.  LTD.  and  R.  J.  FRISWELL. 

Melting  and  delivering  sealing  wax. 
9034    W.  E.  GODDARD  (W.  Bailey  Goddard,  New  Zealand). 

Penholders. 


Steam  Boilers  and  Fittings. 

8665  J.  NELSON.    Fire  blower  and  screen.' 

8700  A.  B.  WILLOUGHBY.    Rocking  grate  bars* 

8708  A.  L.  M.  ROYE.    Fire  tubes.* 

8758  L.  C.  REESE.    Perkins'  steam  heating  tubes. 

S773  W.  FILSHIE.    Tubular  boilers. 

8781  F.  NIBLOCK.    Feed-water  heater. 

8815  G.  W.  JOHNSON  (C.  A.  Matcham,  U.S.A.).  Powdered 

fuel  feed  to  furnaces. 

8833  A.  SAMUEL.    Steam  boilers. 

8839  H.  T.  WEINLAND.    Boiler  tube  cleaners. 

8923  P.  DAVIES.    Steam  generators. 

«0S7  S.  BAYSELLANCE.    Water  tube  boilers,* 


9004  J.  STOTT.    Water  heaters. 

9005  H.  C.  B.  DYER.    Water  gauge  for  boilers. 
9068  E..  F.  SHALLOW.    Water  gauges  for  boilers.* 
9077  L.  A.  MAZELLIER.    Pressure  indicators. 


Toys,  Games,  and  Sport. 

8670    C.  F.   ENGLAND.  Games. 

8695    F.  C.  LANDER.    Golf  hole  socket  and  flag  staff.* 
8756    V.   R.   ALLEN.  Gaune. 

8886    W.  RICHARDS.    Scoring  board  for  tennis. 

8894    E.  WULFF.    Apparatus  for  throwing  animals  into  the 

air  for  exhibition  purposes.* 
8897    M.  G.  LLOYD.    Golf  clubs. 

8935    C.  ANDERSON   (F.    Anderson,  Transvaal).  Puzzle. 
8986    L.  HOFF.    Football  bladders. 

9058    C.  D.  ROBERTSHAW  and  R.  C.  PRITCHARD.  Puzzle 
or  game. 

Tyres. 

8749    G.  A.   GOODMAN.    Non-puncturing  device   for  pneu- 
matic tyres. 

8878    A.  HUNNABLE,  W.  F.  and  C.  E.   PRENTIS.  Tyre 
mirrms. 

9054    C.  MOTZ.    Elastic  tyres.* 


Vehicles,  Wheels,  etc. 

8692    C.  W.  HARVEY.    Motor  car  wheel. 

.8783    D.  STEWART  &  CO.  LTD.    Spark  arresters  for  funnels 

of  steam  motor  wagons.* 
8843    W.   T.   SKELDING  &  CO.  LTD.       Life  guards  for 

electrically-driven    vehicles    supplied    by  overhead 

trolley  system. 

8851  H.  CONSTABLE.  Mounting  cover  lids  for  handcarts. 
8885    J.,  A.,  and  A.  DYKE.    Attaching  motor  bedplates  to 

motor-propelled  road  vehicles.* 
8889    A.   PUDLEINER.    Anti-vibration  spring  wheel. 
8957    J.  MUIR.    Axle  bearing  for  vehicles. 
8969    E.   W.   LEWIS  and  J.  K.  STARLEY.    Road  vehicle 

body. 

9028    J.  R.  GARNER.    Bodies  of  motor  cars. 

9047    F.  A.  GRIFFIN.    Control  levers  for  motor  vehicles. 

9059  CAMPAGNIE  FRANCAISE  DE  VOITURES  AUTO- 
MOBILES.   Automobile  vehicles.* 

9076  J.  F.  VOLLNRR.  Automatically-operated  brake  for 
vehicles. 

Wearing  Apparel. 

8677  C.  McCONNELL.    Ventilation  of  headwear. 

8755  O.  PICK.    Fabric  for  ladies'  belts. 

8772  T.  PULHAM.    Combined  breeches  and  puttees. 

8799  J.  D.  DAVIES.    Cuff  adjusters 

8830  J.  UCHRIN.    Trouser  brace.* 

8862  E.  WALKER.    Fastening  ends  of  boot  laces. 

8879  W.  E.  MOLIN.  Apparatus  for  ironing  and  polishing 
silk  hats. 

8899  J.  J.  GLERUM.    Trimming  hats. 

8920  E.  W.  BEECH.    Hat  pins. 

8925  O.  KAPP.  Buttons* 

8934  J.  STEVENSON.  Combinations  and  method  of  manu- 
facturing same. 

8980  R.  LILLEY  and  J.  J.  DOBSON.    Collar  studs. 

8998  F.  H.  SMITH.    Head  dress. 

9019  A.    MARSHALL.    Fastening  ladies'  hats. 

9061  E.  GREGG  and  J.  W.  GREGG.    Holder  for  foot  wear. 


Miscellaneous. 

8898    S.   STEIN   and  M.   LOWENTHAL.      Manufacture  of 

coulose.* 
S674    A.  HILL.    Cigar  holder. 
8682    R.  GIBSON  &  SONS  LTD.    School  maps. 

8705  M.  MACDONALD.    Ticket  cases.* 

8706  E.  A.  LAIDMAN.    Artists'  easels. 

8717    W.  H.  WINGFIELD  and  J.  BALDING.  Disintegrat- 
ing tobacco.* 

8719    A.  W.  MONTGOMERY-MOORE.    Tobacco  pipes. 
8743    A.  J.  CAMPBELL.    Capsules  for  compressed  or  lique- 
fied gas. 

8767    W.  H.  YARDLEY.    Metallic  sovereign  purso. 
8769    W.  C.  WILSON.    Greaser  wheel. 

8771    A.  D.  KATZ.    Means  for  identifying  stray  animals.* 
8778    A.   A.   TATTERSALL.      Machine  for   cleaning  reeds, 
files,  etc, 
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8785 


8791 
8792 
8795 
8804 
8812 
8814 

8818 
8823 
8855 


U.S.A.).  Coolers 


8875 
8905 
8900 
8937 
8947 
8952 
8974 
8983 
8984 

8985 
8988 
8995 
9013 
9014 

9032 
9036 
9039 
9041 
9049 
9071 
9075 


W.   J.    ZEAL   and  W.  A.   WHITEHORN.  Washing 
machines. 

BON  A  VENTURE    DANGLES.    Manufacture   of  hair 
netting. 

C.  A.  LAUGHTON.    Fish-line  drying  reels. 
W.  J.  and  A.  SHIRET.    Line  lifter. 
W.  E.  and  C.  A.  METZGER.  Awnings.* 
T.  M.  THOM.    Artificial  marble.* 

B.  E.  LOCKETT.    Tarpaulin  rack. 
G.  W.  JOHNSON  (C.  A.  Matoham, 

for  granular  material. 
M.  DU  BRUL.  Cigarettes.* 

E.  WITZENM AN  N.    Metallic  spiral  hose  pipes. 
W.  BONDFIELD.  Agglomerator. 
W.   SAMUEL.    Cable  protector. 

W.  H.  STORY.    Production  of  substitutes  for  horn,  etc. 
G.   ANSELL.    Rim  funnel. 
J.  CLERC.    Closing  devices  for  vessels.* 
A.  C.  HARRIS  and  E.  WHITAKER.    Liquid  measure. 
MILLIAN.    Hooks  and  eyes. 
PURBROOK.    Natural  standing  figures. 
W.  N.  VINSON.    Displaying  maps. 
P.  LEROY.    Closing  device  for  vessels. 
A.    J.    BOULT   (E.    Goldman    &    Co.,   Inc.,  U.S.A.). 
Filters.* 

L.  BREUER.    Closing  jar,  etc.* 

J.  MINISZEWSKI.    Polishing  precious  stones. 

J.  STEVENSON.    Removal  of  stains  from  fabrics. 

C.  DELACHARTRE.    Discharge  siphon* 

T.  A.  QUILLIAN.    Manufacture  of  rectangular  shaped 
boxes. 

T.  GLOSSOP.    Safety  razors. 

E.  MERTENS.    Milling  with  the  aid  of  light.* 

A.  W.  THATCHER.    Fixing  covers  on  tins,  drums,  etc. 

A.  DALES.    Horse-shoe  pads. 

R.  JASPER.    Brick  kilns. 

V.  H.  ARNEBERG.    Opening  devices  for  cans. 

D.  McGILL.    Cleaning  chimneys  and  flues. 


F. 

A. 


THE  SOCIETY  OF  ENGINEERS.' 

.Vt  a  meeting  of  the  Society  of  Engineers  held  at  the  Royal 
United  Service  Institution,  Whitehall,  on  Monday  evening, 
May  1st,  1905,  Mr.  N.  J.  West,  president,  in  the  chair,  a  paper 
was  read  on  "The  Parade  Extension  Works  at  Bridlington," 
by  Mr.  Ernest  R.  Matthews,  C.E.,  F.G.S.,  borough  engineer 
of  Bridlington,  of  which  the  following  is  a  synopsis:  — 

The  author  stated  that  the  Royal  Prince's  Parade  at 
Bridlington  was  constructed  about  35  years  ago,  and  in  view 
of  public  requirements  the  Town  Council  in  1903  instructed 
him  to  prepare  plans  of  an  extension  40  ft.  seaward  and 
212  ft.  northward.  It  was  also  decided  to  demolish  the 
Victoria  wooden  sea  defences  and  to  construct  a  low  sea  wall 
with  terraces,  promenades,  and  colonnades  at  the  back.  The 
contract  for  the  works  was  let  to  Mr.  George  Bell,  of  Man- 
chester, on  his  tender  for  £20,000,  exclusive  of  a  pavilion  and 
other  buildings  to  be  erected  upon  the  parade  extension,  which 
are  to  cost  about  £10,000  more. 

The  big  sea  wall  is  355  ft.  in  length,  and  the  foundations 
and  backing  are  of  Portland  cement  concrete  6  to  1.  The 
wall  is  faced  with  Bramley  Fall  rock-faced  stone  to  match  the 
old  Prince's  Parade  wall.  The  new  wall  is  greater  in  section 
than  the  old  wall,  and  it  is  finished  with  a  cornice  and  coping. 
The  top  of  the  new  wall  is  27  ft.  9  in.  above  the  sand  level, 
29  ft.  9  in.  above  clay  level,  34  ft.  7  in.  above  the  bottom  of 
the  foundations,  and  17  ft.  6  in.  above  high  water  of  spring 
tides,  which  reaches  a  level  of  10  ft.  above  O.D.  The  bottom 
of  the  foundations  is  7  ft,  6  in.  below  O.D.  The  wall  in  plan 
is  somewhat  of  an  elliptical  curve.  The  concrete  foundations 
were  carried  well  down  into  the  boulded  clay;  that  portion 
of  the  wall  which  is  at  the  north  end  of  the  extension  has  a 
vertical  face.  All  face  joints  in  the  walls  are  pointed  with 
Roman  cement;  If  in.  wrought-iron  land  ties  are  placed  at 
intervals,  and  the  filling  at  the  back  is  chiefly  sand  taken  from 
the  foreshore.  Six-inch  outlet  pipes  for  surface  water  are 
built  into  the  walls  where  required. 

The  author  gave  the  various  arguments  advanced  by 
engineers  in  support  of  different  forms  of  sea  walls,  stating 
that  in  his  opinion  a  stone-faced  wall  was  the  best  form  of 


construction.  He  then  proceeded  to  describe  the  low  sea 
wall,  which  is  455  ft.  in  length,  and  is  faced  with  Bramley 
-Fall  rock-faced  stone,  and  has  concrete  foundations  and  backing, 
as  in  the  case  of  the  big  sea  wall.  The  height  of  the  low  sea 
wall  is  13  ft.  above  sand  level,  16  ft.  above  clay  level,  21  ft.  7  in. 
above  the  bottom  of  the  foundations  (these  being  3  ft.  7  in. 
below  O.D.),  and  8  ft.  above  H.W.S.T. 

The  author  then  described  the  special  construction  of  the 
flights  of  steps  leading  on  to  the  foreshore,  together  with  the 
terraces,  retaining  walls,  and  other  details.  The  terraces  are 
paved  with  2|  in.  non-slip  flags  laid  on  a  bed  of  concrete.  The 
retaining  walls  vary  in  section,  but  are  mostly  constructed  with 
brick  face  and  concrete  backing,  and  are.  surmounted  by  stone 
coping  carrying  an  iron  railing.  The  total  length  of  the 
retaining  walls  is  about  half  a  mile.  The  widths  of  the 
terraces  are  as  follow :  First  terrace  (the  bottom  one)  25  ft., 
the  second  20  ft.,  the  third  22  ft.,  and  the  top  one  varies  from 
20  ft.  to  47  ft. 

Two  colonnades  have  been  built  on  the  upper  terrace ;  these 
are  76  ft.  and  97  ft.  in  length  respectively,  with  open  fronts. 
The  roofs  are  constructed  of  steel  joists  and  concrete,  the 
surface  being  covered  with  Limmer  asphalte.  The  extended 
parade,  terraces,  and  colonnades  are  lighted  by  electricity. 


TRADE  NOTES. 


"  Land  Area  Computation  Made  Easy,"  by  Win.  Codd,  is  the 
title  of  a  simple  treatise  on  Amsler's  Plauimeter,  and  its 
advantage  when  computing  the  areas  of  irregular  shapes  on 
maps  and  plans.  The  instrument  is  often  looked  upon  by 
many  as  being  an  intricate  piece  of  mechanism,  and  the 
publishing  of  simple  instructions  for  its  use  should  do  much 
to  popularise  this  most  useful  time  saver.  The  descriptions, 
instructions,  and  explanations  are  particularly  clear,  and  users 
will  find  the  price  of  sixpence  well  spent  in  purchasing  a 
copy.  The  book  is  published  by  E.  and  F.  N.  Spon  Limited,  5-7, 
Haymarket,  London. 


Messrs.  the  Simplex  Steel  Conduit  Company  Limited, 
20,  Bucklersbury,  E.C.,  have  recently  introduced  the  Simplex 
conduit  bending  machine,  and  claim  it  to  be  the  handiest,  most 
efficient,  and  cheapest  tool  for  bending  tubes  on  the  market. 
The  weight  is  only  5  lb.,  and  as  there  are  no  loose  parts  it  is 
very  simple  and  portable.    The  priee  is  only  14s. 


Messes,  the  C.  C.  Brand  Paint  Company,  82,  Victoria 
Street,  S.W.,  send  us  samples  and  circulars  relating  to  their 
acid-resisting  enamel  and  galvanising  paint.  The  former  is 
suitable  for  accumulators,  coating  iron  and  woodwork,  pipes, 
damp  walls,  brickwork,  roofs,  etc.,  while  the  latter  has  a  bright 
lustrous  appearance  similar  to  aluminium. 


The  Atlas  Carbon  and  Battery  Company  Limited,  Ewer 
Street,  Southwark,  London,  S.E.  This  firm  are  sole  manu- 
facturers of  the  "Dania"  dry  cell.  It  is  made  in  seven  sizes 
round  and  seven  sizes  square,  and  has  an  E.M.F.  of  16  volts. 
The  firm  also  makes  the  "Atlas"  new  central  zinc  battery  and 
other  types  of  lectometer  cells.  Testing  sets,  carbon  brushes 
are  amongst  other  specialties  dealt  in. 


Messrs.  Charles  Hatton  and  Company,  107,  Upper 
Thames  Street,  London,  E.C.,  and  Mr.  Edward  Lomer,  12,  St. 
Mary  Axe,  London,  E.G.,  have  been  appointed  sole  agents  for 
Great  Britain  and  Ireland  of  the  German  Gas  Tube  Export 
Syndicate.  The  syndicate  controls  the  entire  output  of  nine- 
teen works  in  wrought-iron  gas,  water  and  steam  tubes  up  to 
t  in.  diameter,  hydraulic  and  Perkins  tubes,  bedstead  tubes, 
etc. 


The  Electrical  Company  Limited,  121-125,  Charing  Cross 
Road,  have  just  completed  the  supply  of  a  high-tension 
electrical  pumping  plant  with  high  lift  centrifugal  pumps  at 
Messrs.  Bolckow,  Vaughan,  and  Company's  Limited,  Shildon 
Lodge  Pit.  This  plant  is  of  special  interest,  being  the  largest 
of  its  kind  installed  in  England. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  May  29th,  1905,  and  any  j)erson 
properly  interested  can  opp>ose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  Ldndon,  W.C.;  13,  Temple  Street,  Birmingham;  or  SO,  Cross 
Street,  Manchester. 


1903. 

28569    MURIEL    HARGRAVES    and    EDWIN  JOSEPH 
BIGGS.    Razor  strops. 

1904. 

1738  WHITFIELD.  Process  and  apparatus  for  the  manu- 
facture of  combustible  gas  from  peat  and  like 
substances. 

Combustible  gas  is  produced  from  peat  and  like  substances, 
but  principally  peat,  in  a  producer  having  an  annular  upper 
chamber.     The  chamber   is   formed   with   double  walls, 


between  which  a  space  is  left  so  that  the  inner  wall  forms 
a  heating  and  drying  chamber.  By  this  means  the  exces- 
sive moisture  is  evaporated,  which  is  led  off  and  mixed 
with  air  to  maintain  combustion. 

4846  CONRAD.    Ball  bearings.      [Date  applied  for  under 

International  Convention,  October  21st,  1903.] 

4847  CONRAD.    Ball  bearings.      [Date  applied  for  under 

International  Convention,  November  10th,  1903.] 

The  balls  are  separated  by  a  helical  spring,  which  carries 
at  its  extremities  two  discs  A,  which  bear  on  the  balls. 
Enclosed  by  the  spring  is  a  partly-closed  casing  B  of 


celluloid,  sheet  zinc,  or  other  material  impervious  to  oil, 
this  casing  carrying  sections  of  felt,  which  soak  up  the  oil 
or  grease  and  gradually  release  the  matter  soaked  up. 

7219    BEHR.    Field  carriage  for  ordnance. 

7264    THOMAS.    Manufacture  of  woven  tubes  for  "  mantles  " 

for  incandescent  gas  burners. 
7363    IMP.  AY    (Society    of    Chemical   Industry    in  Basle). 

Manufacture  of  new  amidothioalphyl  derivatives  and 

of  new  dyestuffs  therefrom. 


7125  EMMET  &  JUNGGREN.  Turbine  generators.  [Date 
applied  for  under  International  Convention,  March 
24th,  1903.] 


The  turbine  wheel  A  is  enclosed  in  an  extended  end  of 
the  dynamo  casing;  a  fan  B  is  interposed  between  the  two, 
which  keepsi  the  generator  cool  and  prevents  heat  flowing 
from  the  turbine  to  the  generator. 

7347  THWAITE.  Process  and  apparatus  for  generating 
combustible  gas  from  hydro-carbonaceous  and  other 
solid  fuel. 


The  primary  air  supply  is  arranged  above  the  fuel  as  at 
A,  and  a  secondary  supply  at  BB;  the  gas  outlet  being 
arranged  centrally,  and  having  a  steel  cap  or  dome  C 
having  extending  vertically  downwards  bars  D,  which  clip 
and  are  kept  cool  in  the  hydraulic  bath. 

7370    GRAY  &  TOLMAN.    Mechanical  coin  freed  franking 

and  stamping  machines. 
7373    ANGUS.    Sewing  machines. 
7415    LEECE.    Clothes  line  holder. 

7450    BECKETT.    Driving  of  governors.    [Date  applied  for 
under  International  Convention,  May  26th,  1903.] 
Governor  balls  mounted  for  rotation  to  control  the  valve 
are  provided.    A  lever  arm  is  intermediately  supported, 
pivoted  and  extending  at  one  end  over  the  driving  belt, 
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a  second  lever  arm  being  intermediately  pivoted;  and 
movably  connected  at  one  end  with  the  valve  stem  a  link, 
connecting  the  free  ends  of  the  lever  arms,  whereby  the 
breakage  or  displacement  of  the  driving  belt  will  close 
the  valve. 


7499 


7501 


CHINNERY,  CHINNERY,  &  CHINNERY.  Illumi- 
nated multi-coloured  signs  for  advertisements. 
THOME  &  MARIESSE.    Grindstones.    [Date  applied 
for   under   International  Convention,   March  30th, 
1903.] 

A  guards  for  collecting  dust  from  grindstones,  consisting 
of  branches  or  arms  disposed  like  a  fan  round  pivots  and 
receiving  between  them  flexible  sheets;  resilient  iron  strips 
having  shoulders  connect  the  arms  to  each  other.  A  worm 
conveyer  is  provided  in  the  lower  part  of  the  casing  for 
removing  the  dust. 

7515    KIRKBRIDE.    Automatic  street  sweeper. 
7526    PIEPER.    Propulsion  of  motor  vehicles. 

An  internal-combustion  engine  is  arranged  in  conjunction 
with  an  electrical  machine,  a  lever  A  being:  arranged  which 


operates  a  double-threaded  screw,  and  so  varies  the  air 
gap  and  so  regulates  the  speed. 

7580    PROBYN.    Tobacco  pipes,  cigar  holders,  and  cigarette 
holders. 

7592    RADCLIFFE.    Gas  generators  and  the  manufacture 
of  gas. 

The  fixed  generating  chamber  A  is  sifuated  vertically 
above  the  rotating  inclined  chamber  B,  which  exposes  the 


ashes  to  a  blast  of  air  or  air  and  steam,  passing  through 
this  chamber  on  its  way  to  the  generating  chamber. 
7610    FOSTER,  GROTE,  &  ELY.    Electric  arc  lamps. 

A  thermo-expansive  wire  is  operatively  connected  to  the 
lamp  terminals  and  to  the  carbon  clutch  or  actuating 
mechanism,  an  electro-magnetic  coil  being  provided  which 
is  in  operative  connection  with  the  lamp  terminals  or 
circuit,  and  whose  core  or  armature  is  also  operatively  con- 
nected to  the  thermo-expansive  wire  and  to  the  carbon 
clutch. 


7602    DEFAYS.    Reverberatory  furnaces. 

A  working  chamber  is  provided  with  a  combination 
chamber,  at  each  end  central  gas  flues  connected  with  the 
combustion  chambers,  and  laterally  disposed  air  flues,  and 


si.  disposed  as  to  enclose  the  jet  of  gas  from  the  gas  flue 
between,  two  layers  of  air  and  give  the  same  a  rotary 
motion  in  passing  through  the  working  chamber. 

7614    BEAUMONT  &  STILL.    Apparatus  for  generating  and 
applying  electricity  on  railway  and  other  vehicles. 

Relates  to  various  improvements  in  that  kind  of  apparatus 
for  generating  and  applying  electricity  on  a  railway,  the 
object  being  to  improve  the  working  of  the  switches  and 
to  obtain  a  constant  difference  of  potential  in  the  lighting 
circuit  notwithstanding  variation  in  speed  and  load.  The 
specification,  which  contains  eleven  sheets  of  drawings,  deals 
at  length  with  the  subject. 

7673    BERNIER.    Wickless  stoves  for  hydro-carbon  oils  and 
spirits. 

7740   THIER.    Cylinders  for  combustion  motors. 

Cylinders  are  provided  with  an  interchangeable  lining, 
the  cylinder  bore  being  covered  with  a  number  of  separate 
strips,  bars,  or  plates  formed  in  correspondence  with  the 
cylinder  wall,  and  coupled  together  along  their  longitudinal 
edges,  so  as  to  constitute  a  pressure-proof  tube  forming 
an  interchangeable  sliding  surface  for  the  piston. 

7763    AGOST1NO.    Fire  escapes  and  the  like. 
7807    LA  COUR  &  RICH.      Machines  for  transforming  or 
converting  electric  currents. 

An  apparatus  for  transforming  electric  currents,  consist- 
ing of  an  induction  machine  and  a  direct-current  dynamo 
mechanically  connected,  the  rotor  of  the  induction  machine 
being  wound  with  a  large  number  of  phases  connected  up 


/807/ou 


to  the  direct-current  armature  by  suitable  connection^  a 
portion  only  of  the  number  of  phases  being  connected  up 
to  the  slip  rings  and  used  for  starting,  all  the  ends  of  the 
phases  having  terminals  which,  after  synchronising,  are 
adapted  to  be  short-circuited. 

7814    BAUER  (Dutertre  &  Nodet).      Electric  roasting  and 

heating  apparatus. 
7858    GIRLING.    Folding  boot  and  shoe  trees. 
7898    RANSOME,  EYRE,  &  LAMBERT.      Apparatus  for 

delivering"  the  cut  grass  from  boxes  of  lawn  mowers. 
8174    FORD.    Safety  apparatus  for  pit  cages. 
8214    WEICKART.    Gas  burner  with  a  device  for  holding 

the  by-pass  pipe  in  the  middle  of  the  mixing  tube. 
8283    PAUPIE.      Method  of  and   apparatus  for  producing 

moulds  for  hollow  castings. 
8316    FAIRFAX.    Electric  machine  tools. 

An  electric  machine  tool  hcadstock,  consisting  of  an 
electric  motor  having  armature  shaft  projecting  beyond  its 
bearing  at  each  end  of  the  motor,  a  speed-reduction  gear 
being  also  provided  at  each  end  of  the  motor  and  means 
for  transmitting  motion  between  them,  the  operating  tool 
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being-  secured  to  a  slow-moving  member  of  the  reduction 
gear,  the  speed  of  the  armature  shaft  being  regulated 
electrically  to  give  a  flexible  range  of  6peed  ratios. 
7810    CHARY.      Elastic  tyres  for  vehicle  wheels.  [Date 

applied  for  under  International  Convention,  November 

14th,  1903.] 


The  tyre  is  composed  of  tndiarubber  blocks  A,  which 
are  held  to  a  metal  band  B  secured  to  the  wheel  by  means 
of  rectangular  frame  C,  which  has  an  internal  groove  which 
holds1  the  blocks  by  means  of  the  flanges  formed  on  them. 

7937    KRAUSSE.    Electric  meters. 

An  electric  meter,  comprising  an  astatic  armature  the 
unlike  poles  of  both  arms  of  which  project  in  the  same 
direction  from  the  armature  shaft,  one  arm  of  the  armature 


being  influenced  by  a  separate  group  of  coils  of  the  main 
current  circuit,  whilst  the  magnetic  field  of  these  coils  is 
at  right  angles  to  the  armature  shaft;  the  other  arm  rotates 
outside  the  group  of  coils. 

8391    LEVITT.    Non-refillable  bottle. 
8487    WILKE.    Metal  mouldings. 

8709  NATIONAL  CASH  REGISTER  CO.  LTD.  (National 
Cash  Register  Co.).    Cash  registers. 

8711  CANDA.  Phonographs  or  the  like,  and  coin-freed 
mechanism  therefor. 

8737  OPPENHEIMER  (Act.-Ges.  Mix  &  Genest).  Mechani- 
cally replaced  annunciator  movements  for  telephone 
switchboards. 

8914    MEYER  &  PERRIN.    Drawing  apparatus  for  spinning 

machines  and  the  like. 
8958    BRUNDELL.  Construction  of  paint,  varnish,  distemper, 

whitewash,  and  other  brushes. 
9032    SIEMENS  BROTHERS  &   CO.  LTD.  and  CLIFT. 

Cablewaysi  for  use  in  conveying  materials  over  large 

areas. 


This  cableway  consists  in  the  combination  of  movable 
towers  placed  at  boundaries  of  an  area  over  which  material 


is  to  be  conveyed,  with  a  single  cableway  carrying  an  electric 
telpher;  the  telpher  line  being  kept  in  constant  tension 
by  a  counterweight. 

9050  SWANN  &  SWANN.  Combined  boot  brusher  and 
scraper,  for  brushing,  cleaning,  and  scraping  boots, 
6hoes,  and  the  like. 

9083    DENISON.    Weighing  machines. 

9224  JONES.  Machine  for  attaching  buttons  to  leather  and 
the  like. 

9329  FITZMAURICE.  Floating  soap  for  advertising 
purposes. 

9417  BELLISS  &  MORCOM  LTD.  and  JTJDE.  Steam  or 
gas  turbines. 

In  elastic-fluid  turbines  of  the  impact  type  such  a  varia- 
tion of  curvature  of  the  deflecting  surface  of  the  cavity 
or  bucket  of  the  rotor  as  to  be  adapted  to  minimise  the 


loss  of  energy  due  to  the  combined  effect  of  the  deviation 
of  the  stream  of  fluid  and  the  frictional  resistance  of  the 
deviating  surface.  The  illustrations  show  a  sectional 
elevation  and  a  partial  circumferential  development. 

9482    NAU.    Process  of  refining  metals. 

9529    HANWELL.    Pendant  lamps  or  the  like. 

9602    THORP.    Rotary  gas  meters. 

An  improvement   on    Patent  No.    20214,   1904,  which 
consists  in  the  omission  of  the  free  lifting  valve,  liner,  and 


auxiliary  jets,  and  in  the  arrangement  of  perforated  plates, 
adapted  to  distribute  the  flow  of  gas  to  the  guide  vanes 
equally  over  their  area. 

S623    SMITH.    Stands  or  supports  for  displaying  garments. 
9637    NUSCH  (Smith  &  Hoyne).    Cycles  for  recreation. 
9645    FOSTER    &    SHEPHERD.      Method    of  decorating 

windows,  signs,  and  the  like. 
9668    LYMM.    Gas  producers. 

In  a  gas  producer  which  is  operated  in  a  similar  manner 
to  a  blast  furnace,  introducing  steam  separately  from  the 
air  blast  at  a  point  above  that  at  which  the  air  blast  is 
introduced. 

9680  LAKE  (Finn  Jencquel  &  Hayn^.  Manufacture  of 
building  materials,  heat  insulating  materials, _  and 
the  like. 

9705  TORRANCE.    Gaseous-fuel  heating  apparatus. 

9706  SOUTH.  Bricks. 
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9631    LAFARGUE.    Resilient  tyres  for  road  vehicles. 

Bedded  in  the  shoe  A  fixed  to  the  wheel  rim  are  three 
layers  of  rubber,  separated  by  corrugated  metal  bands.  Over 


these  resilient  bands  fit  obliquely  shoes  B,  which  are  held 
in  place  by  taper-headed  bolts  C,  the  heads  of  these  bolts 
projecting  slightly  above  the  surface  of  the  shoe. 

9658  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Machines  for  making  incandescent 
electric  lamps. 

Glass  working  machine  for  use  in  the  manufacture  of 
incandescent  electric  lamps,  having  a  rotatable  support  for 
heating  the  glass  article  to  be  operated  upon,  means  being 


linn" 


9735 
9743 


9776 

9784 

9924 
10136 


provided  for  heating  the  article  and  supplying  gaseous 
pressure  while  it  is  rotating,  the  gaseous  pressure  being 
controlled  by  a  vent,  which  is  adapted  to  normally  maintain 
the  pressure  at  practical  atmosphere  and  closed  for 
increasing  the  pressure. 

HUMPHRIES.    Balanced  targets. 

GALLEY  and  BOLT  &  LOCK  SYNDICATE  (Galley's 
Patents)     LTD.      Locks     for     railway  carriage, 
brougham,  and  other  doors. 
RICHARDSON.      Process  of  and  apparatus  for  the 

manufacture  of  glass. 
HUTTON.    Means  for  the  prevention  of  wheel  slipping 

on  rails  in  damp  or  greasy  weather. 
SMALL"WOOD.  Furnaces. 

GRATZE.    Contact  breaker  or  interrupter  for  internal- 
combustion  engines. 


WJ36/07' 


Making  or  breaking  of  the  circuit  is  obtained  through 
the  medium  of  the  contacts  formed  by  the  rolling  of  metal 
balls,  to  which  the  current  is  transmitted  by  means  of 
springs. 


9711  DADGE  &  LORD.  Apparatus  for  starting  and  con- 
trolling electro-motors  and  circuit  breakers  adapted 
for  use  therein. 

Improved  apparatus  for  starting  and  controlling  electro- 
motors, which  consists  of  a  circuit  breaker,  comprising  a 
switch  adapted  to  be  closed  in  opposition  to  a  spring  by 
the  rotation  of  a  shaft,  and  a  detent  controlled  by  an  over- 


load  device  adapted  to  hold  the  switch  closed,  and  a 
rheostat,  the  arm  of  which  is  held  in  its  "  on  "  position  by 
a  no-load,  the  arm  and  switch  shaft  having  interlocking 
notched  discs. 


9718 


BASTIAN.  Electric  lamps  especially  applicable  to 
electric  lamps  of  the  character  known  as  "  vapour 
arc  lamps  "  or  "  luminous  vapour  "  electric  lamps. 


Consists  in  coating  the  reflector  or  reflecting  surfaced 
A.  and  B  of  mercury-vapour  lamps  with  rhodamine,  whereby 
the  light  or  radiant  energy  incident  or  impinging  upon  it 
is  altered  by  the  addition  of  red  or  yellow  rays. 

10231  FINE  COTTON  SPINNERS'  &  DOUBLERS'  ASSO- 
CIATION LTD.  and  WHITMORE.  Spinning, 
doubling,  and  winding  machines. 

10190  BRADLEY,  BICKERTON,  &  CLERK.  Drip-feed 
lubricator. 

The  lubricator  is  provided  with  a  long  central  spindle, 
and  also  carries  a  piston  working  within  a  cylinder.  By 
this  means  the  spindle  may  be  worked  up  and  down  like 
a  pump  to  squirt  oil  through  the  feed  openings  to  keep 
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them  tree  of  dirt.  The  rate  of  feed  may  be  adjusted  by 
the  screw  collar  A,  and  the  central  spindle  may  be  retained 


10341    CAROLAN    (General   Electric  Co.).    Vapour  electric 
rectifiers  and  like  electric  apparatus. 
A  vapour  electric  rectifier  is  adapted  to  be  charged  by  a 
storage  battery,  an   automatic  switch   being  adapted  to 


in  its  uppermost  position  by  lugs  which  can  register  with 
slots  in  the  cover  A  'when  necessary. 

9918    PRICE.    Gas,  petrol,  oil,  and  the  like  engines. 

The  cylinders  are  arranged  one  opposite  the  other  on 
either  side  of  the  crankshaft,  and  joining  their  pistons 


eonneet  the  battery  to  the  rectifier  for  the  purpose  of 
starting  its  operation,  and  provided  to  change  the  connec- 
tion so  that  the  battery  receives  a  charging  current. 

10109    DOCHERTY,    PEYTON,    &    CRAIG.  Continuous 
generator  for  the  production  of  acetylene  gas. 


together  with  connecting  pieces  so  that  one  connecting 
rod  joins  both  pistons  to  the  crankshaft. 

10534    SHAW.    Means  lor  consuming  smoke  in  furnaces. 


A  furnace  bridge  is  placed  behind  the  ordinary  bridge, 
on  which  is  placed  asbestos  fuel,  air  being  admitted  between 
the  bridges  from  the  ashpit  if  required. 

10588    LEACH.    Egg  poacher. 

10629    SHUTEE.       Air-filtering  attachments  for  blast  fans, 
blowers,  and  the  like. 


A  sluice  valve  A  is  employed  with  the  requisite  port 
area  and  egress  air  duct  interposed  in  the  vertical  walls 
of  a  chamber  or  compartment  for  the  collection  and  removal 
of  slaked  lime  or  residuum. 

10705  ENGLAND.  Portable  or  fixed  stand  #f>r  hats,  cloaks, 
umbrellas,  and  the  like. 

10895  JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  colouring  matter  lakes. 

10',)26  ROBERT  DEMPSTER  &  SONS  LTD.  and  SCOTT. 
Grcis  retorts 

10936    BROOKS.    Weavers'  shuttles. 

10951  CLARKE.  Means  for  exposing  photographic  films  in 
conjunction  with  flexible  colour  screens. 

11050  LUNDBERG  &  LUNDBERG.  Ceiling  or  wall  rosettes 
for  electric  lighting  and  heating. 

10452  EDEN.  Superheat  regulator  for  steam  boilers  or  steam 
superheaters. 

Superheat  regulator  for  steam  boilers,  consisting  of  a 
pressure  generating  chamber  A  which  contains  a  liquid, 
and  its  vapour  surrounded  by  an  enclosed  space  in  com- 
munication with  the  boiler,  a  movable  or  valve-operating 
element  being  provided  and  adapted  to  be  acted  on  in 
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one  direction  by  the  pressure  within  the  pressure-generating 
chamber,  and  in  the  other  direction  by  the  pressure  of 
steam  supplied  by  the  boiler,  a  valve  being  actuated  by 


the  movable  element  and  adapted  to  control  directly  or 
indirectly  the  supply  of  water  to  the  boiler. 
10559    SIEMENS  BROTHEES  &  CO.  LTD.  and  EICHE- 
NATJER.    Galvanic  batteries. 


To  prevent  the  accumulating'  gas  bursting  the  cell  an 
expansible  membrane  A  is  provided,  which  constitutes  part 
of  the  seal  of  the  battery,  a  chamber  being  provided  above 
the  membrane  into  which  it  can  expand. 
10655    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Metallic  packings. 


The  packing  consists  of  a  series  of  helices  of  two  different 
diameters,  the  larger  overlapping  the  smaller,  while  the 
smaller  fit  the  piston  rod. 


10881  CAROLAN  (General  Electric  Co.;.  Method  of  con- 
ducting chemical  reactions  by  means  of  a  mercury- 
vapour  arc. 


Ths  fluid  which  is  to  be  acted  upon  is  exposed  to  the 
action  of  a  mercury  arc  enclosed  in  an  envelope  A,  which  is 
pervious  to  highly-actinic  non-luminous  radiations. 

11073    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (Allge- 
meine  Elektricitats  Ges.).    Electric  switches. 


A  funnel  A  is  applied  to  the  movable  contact  so  as  to 
cause  a  flow  of  the  insulating  liquid  between  the  contacts 
when  the  switch  is  opened. 

11120    S.  J.  &  E.  FELLOWS  LTD.  and  NIGHTINGALE. 

Internal-combustion  engines,  more  especially  such  as 
are  for  use  with  motor  vehicles. 


The  cylinder  and  valve  chest  are  provided  with  radiating 
ribs,  with  holes  A  formed  in  them  for  the  purpose  of 
increasing  the  radiation  of  heat.  For  the  purpose  of 
balancing  the  engine,  the  flywheel  is  cast  with  a  hollow  A 
into  which  a  heavier  metal  is  cast. 
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11246    LAVERY.    Stamping  presses. 

11259    ABEL  (Act.-Ges.  fur  Auilin  Fabrikation).  Manufacture 

of  derivatives  of  barbituric  acid. 
11285    BRUDENELL  &  MACPHERSON.  Bottles,  to  prevent 

refilling. 

11310    HUGHES.       Combination  .of  double    bolt    and  turn 

button  fastening. 
11362    PRESTON  &  LAWSON.      Walking-  sticks.,  umbrellas, 

and  the  like. 

11445    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric.  Co.).    Hoisting  systems. 

As  the  load  increases,  the  speed  of  motor  and  generator 
will  be  reduced  until  the  motor  is  stalled.  At  this  point 
the  load  will  not  be  injurious,  but  will  be  well  within  the 


capacity  of  generator  and  motor.  When  the  anchor  A  gives 
way  the  motor  will  begin  to  rotate  and  continue  the  hoisting 
operation. 

11539    WILMER  &  BOND.    Open  grate  or  fireplace. 

11597    HODGSON,    HODGSON,   &    GEORGE  HODGSON 

LTD.    Drop  boxes  of  looms  for  weaving. 
11650    WINKLER.    Incandescent  gas.  acetylene  and  electric 

arc  lamps. 

11678    ELLAM.    Stencil  sheets  and  copying  apparatus. 

11701  WHITELEY.  Blowing  rollers  employed  in  machines 
for  finishing  textile  fabrics. 

11725  PRINSEP.  Method  of  and  apparatus  for  estimating 
distances,  specially  applicable  to  military  and  survey- 
ing purposes  in  the  field. 

11732    WATTS.     Cream  separators. 

11736  BERNHARDT.  Potash  leaching  apparatus  for  raw 
wool. 

11769    KOSTER.    Water-tube  boilers. 

Consists  in  a  water-tube  boiler  of  dividing  the  water 
tub^s  into  several  compartments  by  means  of  compartments, 
a  circulation  tube  being  provided  in  each,  of  the  compart- 
ments. 

H797    MURRAY.    Gas  or  air  compressors. 

The  suction  valves  A  are  opened  by  pistons  B,  which 
are  operated  by  air  pressure  from  the  reservoir;  the  valves 


are  returned  by  springs.  The  delivery  valves  are  also 
returned  to  their  seats  by  springs  C. 


11819  SHILLITO  (Ferdinand  Flinsch  Act.-Ges.  fur  Maschi- 
nenbau  &  Eisengiesserei) .  Pneumatic  apparatus  for 
facilitating  the  transport  in  a  raised  position  of  band 
or  sheet  material. 

11849    WEST.    Charging  machine  for  gas  retorts. 

11864    PERKINS.    Ventilating  devices. 

11918  AXTEN  &  MAY.  Combined  metal  and  rubber  pad  for 
protecting  the  soles  and  heels  of  boots  and  shoes  and 
the  like. 

11943    REES.    Electric  miner's  safety  lamps. 

The  lamp  is  supported  by  a  spring  in  an  airtight  bell  A. 
One  pole  of  the  circuit  is  connected  to  the  battery  through 


a  flexible  diaphragm  B  adapted  to  make  and  break  contact 
according  to  the  pressure  upon  it. 

11962    GATVVOOD.    Construction  of  buffing  spring  shoes  for 
railway  .vehicles. 
The  shoes  are  constructed  from  wrought-steel  plates, 
first  pressed  and  then  stamped  to  the  required  shape  and 


size  by  means  of  dies  and  matrices  secured  to  a  suitable 
press  or  machine. 

11965    PHILLIPS  &  BAGLEY.    Furniture  castors. 
11972    TAYLOR.    Devices  for  filling  bottles,  injecting  fluids, 
and  the  like. 

11978  KENNEDY.  Apparatus  for  reducing  friction  between 
spring  and  hammer  of  beetling  machines. 

11986  BISHOP.  Hat  guards  and  appliances  connected  there- 
with. 

12003    ADAMS.    Focal  plane  or  other  roller  blind  shutters  for 

photographic  purposes. 
12007    LOCK    &    NORTH.     Means    for   casting  stereotype 

printing  plates. 

12038  HOLDEN  &  SCHOFIELD.  Photographic  dark  slides. 
12062    SHARP.    Window  sashes. 

12102  HATHERILL  &  CHAPMAN.  Method  of  and  means 
for  preventing  the  furring,  scurfing,  and  scaling  of 
steam  boilers  and  the  like. 

For  preventing  furring,  scurfing,  and  scaling  of  steam 
boilers,  oak  slabs  and  common  soda  are  added  to  the  water 
in  the  boiler. 

12143    PINKERTON.    Portable  tramways  or  railways. 
12212    LALANNE.    Sound  signalling  apparatus. 
12218    BATTS.    Hair-brushing  apparatus. 

12085  DAW  &  DAW.  Valve  mechanism,  specially  suitable  for 
engines  for  compressing  air  and  gases. 

The  discharge  or  inlet  valves  of   air  compressors  are 
formed  with  openings,  over  which  openings  a  perforated 
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gridiron  plate  A  is  caused  to  slide.  The  two  sets  of 
openings  gradually  move  into  and  out  of  register  at  each 


operation  of  the  valve.  By  this  means  the  capacity  of  the 
compressor  is  increased. 

12123    DAVIES.    Alternating-current  electric  motors. 

To  assist  at  starting,  the  l-otor  consists  of  a  laminated 
iron  core,   every  alternating  coil  wound  upon  the  same 


being  wound  in  the  opposite  direction  to  the  next,  such 
coils  being  connected  to  commutator  bars  and  successively 
placed  in  circuit  by  fixed  brushes. 

12241    DEWRANCE  &  WALL.    Check  valves,  applicable  for 
use  as  isolating  valves. 

The  valve  is  made  in  the  form  of  a  flap,  the  pivotal  point 
being  eccentric  to  the  centre  of  the  valve  chamber.  Any 


excess  of  pressure  on  the  boiler  side  will  cause  it  to  open, 
while  should  the  pressure  on  the  boiler  side  drop  the  valve 
will  close  to  prevent  the  return  flow  of  steam. 

12212    WINKLER.    Incandescent  gas  lamps. 

122,5    GOODE   &    WELLS.     Machinery   or   apparatus  for 

cutting  ditches. 
12278    REUL  &  GEUND.    Treatment  of  tcbacco. 
12296    BURGESS,    Window  sash  wedge  and  lifter. 


12247    CAROL  AN    (General   Electric   Co.).     Electrodes  and 
lamps  for  arc  lighting. 

An  electric  arc  lamp,  which  comprises  a  pair  of  main 
co-operating  electrodes  and  an  auxiliary  electrode  carried 


by  one  of  the  main  electrodes  and  adapted  to  start  the 
lamp  by  engagement  with  a  normally  conductive  portion 
of  the  other  electrode. 

12267    DAVY.    Electrical  resistances. 


The  resistance  comprises  an  enamelled  metal  tube  on 
which  is  mounted  a  resistance  coil  of  helical  wire. 

12315  TURTON.    Apparatus  for  blending  or  mixing  dry  tea, 

grain,  or  other  substances. 

12316  HAMMERTON.    Holders  for  polishing  pads  and  the 

like. 

12334  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (Allge- 
meine  Elektricitats  Ges.).  Construction  of  dynamo 
electric  machines'. 


Collector  rings  for  dynamo  electric  machines,  consisting 
of  a  plurality  of  divided  rings  grooved  into  one  another, 
the  joints  of  each  ring  being  arranged  to  break  with  those 
of  the  adjacent  rings. 
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12335    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (Allge- 
meine  Elektricitats  Ges.).   Dynamo  electric  machines. 


A  frictional  connection  is  provided  between  the  armature 
and  its  shaft,  consisting  of  spring-pressed  cones  surrounding 
the  shaft  and  adapted  to  be  held  in  frictional  engagement 
with  the  interior  of  the  armature. 

12336  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (Allge- 
meine  Elektricitats  Ges.).  Alternating-current  electric 
meters. 

The  magnetic  field  system  is  mounted  parallel  to  a  cast- 
iron  plate  forming  the  base  of  the  meter,  this  plate  having 
cast  on  it  two  lugs  which  make  contact  with  the  sides  of 


the  limb  of  the  field  magnet  at  their  extremities  so  that 
the  greater  portion  of  the  lines  of  force  are  shunted  by  the 
base  of  the  meter  and  only  a  small  portion  pass  to  the 
closing  magnetic  armature  across  the  gap  in  which  the  disc 
revolves. 

12355    HARROLD.    Hooks  and  eyes. 

12366    STOVE.    Fastenings  for  water-tight  doors,  manholes, 
and  the  like. 

Consists  of  providing  the  door  with  inclined  surfaces, 
securing  to  the  bulkhead  a  sleeve  journalling  the  handle 
spindle  in  such  a  manner  that  end-on  movement  can  also 


be  given,  a  washer  being  provided  in  one  end  of  the  sleeve, 
so  that  on  the  movement  of  one  handle  over  an  inclined 
plane  on  the  door  the  spindle  will  be  moved  end  on  and 
the  other  handle  forced  on  to  the  washer  on  this  sleeve 
to  ensure  a  water-tight  joint.      «  , 

12376  MCNEIL  and  PEARSON  FIRE  ALARM  LTD. 
Electric  fire  alarms  and  thermo-indicators. 

12430  LEUPOLD.  Neck-compresses  or  appliances  for  the 
external  treatment  of  throat  complaints. 

12482    TILL    Flushing  cisterns. 

12559  CLARK.  Means  for  use  in  forming  the  flanges  or 
sockets  of  earthenware  pipes  and  for  other  analogous 
purposes. 

?2580  FRASER,  FRASER,  &  FRASER.  Wheels  or  rollers 
more  particularly  adapted  for  use  in  spinning  frames 
and  the  like. 


12604 


WOOD.     Machinery  for  washing  coal,  coke,  and  other 
materials. 


12692 
12717 


12792 


12S31 


12904 


13679 


13680 


13681 


13682 


13761 


RUSSELL.    Domestic  fireplaces. 

RADFORD  &  GREAVES.  Adjustable  joints  applic- 
able to  cylindrical  rails,  tubes,  cornice  poles,  and 
the  like. 

HAMRICK  Rules.  [Date  applied  for  under  Inter- 
national Convention,  October  28th,  1903.] 

LOWCOCK  &  GRAVE.  Apparatus  for  use  in  con- 
nection with  trick  cycle  riding. 

RAYMOND.  Spring  stud  fastenings  for  articles  of 
dress  and  the  like. 

MELROSE.  Improvements  in  water-tuibe  steam  boilers 
heated  by  liquid  fuel.  [Secret  document  under 
Section  44  Patents  etc.,  Act,  1883.] 

MELROSE.  Apparatus  for  injecting  liquid  fuel  spray 
into  the  furnaces  of  steam  boilers.  [Secret  document 
under  Section  44  Patents  etc..  Act,  1883.] 

MELROSE.  Improved  means  in  connection  with  the 
smoke  boxes  and  uptakes  of  steam  boilers  whereby 
the  state  of  combustion  in  the  furnaces  can  be 
observed.  [Secret  document  under  Section  44  Patents, 
etc.,  Act,  1883.] 

MELROSE.  Apparatus'  for  injecting  liquid  fuel  into 
a  furnace  by  means  of  steam.  [Secret  document  under 
Section  44  Patents,  etc.,  Act,  1883.] 

COWDEN.  Process  of  and  apparatus  employed  in 
casting  articles  and  the  cast  article  produced. 

Consists  in  causing  the  molten  metal  being  cast  to  come 
into  contact  with  an  unprotected  heap   of   a  substance 


adapted  to  change  the  chemical  and  physical  properties  of 
the  portion  of  molten  metal  coming  into  contact  with  it. 

13945    HOWORTH  (Electric  and  Train  Lighting  Syndicate 
Ltd.).    Power-transmitting  devices. 

The  combination  with  a  support  and  a  car  wheel  axle  of 
a  gear  secured  to  the  said  axle  and  rotating  therewith,  a 
strap  encircling  said  axle  having  a  flange  extending  there- 


from  and  encompassing  said  wheel,  and  a  bearing  projecting 
from  one  side  thereof,  a  pinion  journalled  on  said  bearing 
and  an  arm  secured  to  the  strap  and  flexibly  connected  to 
the  said  support. 

14061  MELROSE.  Improvements  in  and  in  connection  with 
furnaces  of  coal-fired  steam  boilers  for  enabling  liquid 
fuel  to  be  burnt  either  separately  from  or  in  con- 
junction with  solid  fuel.  [Secret  document  under 
Section  44,  Patents,  etc.,  Act,  1883.] 

14218  HUTCHINGS,  Apparatus  for  giving  a  mechanical 
motion  to  parts  of  toys,  or  to  parts  of  other 
mechanism. 

14331    DURNHOLZ.    Driving  device  for  one-pendulum  mills. 

[Date  applied  for  under  International  Convention, 
July  24th,  1903.] 
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14649    PIEL  k  PIEL.    Extensible  links. 

15159    HOEGLAUER.    Means  for  producing  waves  in  baths. 
lf:662    NEUSS.      Method  of  producing  different   colours  on 
pearl  heads  of  solid  glass-headed  pins  and  the  like. 

15772  SIEMENS  BROTHERS  &  CO.  LTD.  and  DIESEL- 
HORST.  Manufacture  of  insulated  electric  con- 
ductors and  apparatus  therefor. 

The  conductor,  covered  with  fibre  insulation,  first  passes 
through  the  nipple  A,  then  through  the  die  B,  where  it 


receives  a  first  layer  of  gutta  percha,  then  through  the 
die  D.  where  it  receives  a  second  layer  of  gutta  percha, 
after  which  it  is  ready  for  the  cooling  tank. 

15834    BROOKS  &  HOLT.    Framings  of  cycle  saddles. 

15897    CHADWICK  &  GERRARD.    Automatic  or  self-thread- 
ing shuttles. 

1C191    HAMMESFAHR.     Packing  box. 

16279    NOLAN.    Process  of  and  apparatus  for  fire  polishing 
glass. 

1C690    BRAMMER  &  YOUNG.    Clicking  knife  handle. 

18426    GOODWIN  &  STRIPE.    Bottle-capping  machines. 

18435    AKTIESELSKABET   ELLING  COMPRESSOR  CO. 

Turbines  actuated  by  combustion  gases  of  high 
temperature.  [Date  applied  for  under  International 
Convention,  August  26th,  1903.] 

Consists  of  cooling  the  walls  of  the  passage  for  conducting 
the  combustion  gases  from  the  generator  to  the  turbine, 


the  cooling  being  effected  by  providing  the  wall  of  the 
passage  A  A  with  a  jacket  through  which  is  circulated  a 
boiling  fluid  at  about  the  same  pressure  as  that  of  the  gases 
passing  through  the  passage. 

19053    MASSENEZ.      Manufacture    of    steel    by    the  basic 
bessemer  process. 
Manufacture  of  steel  from  pig  iron  containing  more  than 
1  per  cent  of  silicon  and  less  than  18  per  cent  of  phosphorus 


by  blowing  the  iron  in  a  basic  lined  converter  with  basic 
additions,  such  as  burnt  lime  or  oxides  of  iron  or  manganese, 
with  the  addition  of  fluxes  which  have  been  introduced  into 
the  converter  before  commencing  the  blow  in  such  quantity 
that  they  will  form  with  the  silica  a  fluid  slag  which  is  too 
acid  to  take  up  any  considerable  quantity  of  phosphoric 
acid,  interrupting  the  blow  after  the  silicon  contained  in 
t he  pig  iron  has  been  oxidised,  pouring  the  slag  off,  and 
continuing  the  blow  with  an  addition  of  burnt  lime  to 
the  charge  sufficient  to  bind  and  retain  the  phosphoric 
acid  formed  during  the  continuance  of  the  blow  and 
finishing  the  charge. 

19103    BISCOE.      Bearings   for   the    fore-carriages    of  road 
vehicles. 

19837    HAZLETON.    Outer  cover  or  coverings  of  the  pneu- 
matic tyres  of  motor  cars,  motor  wagons,  and  the  like. 

19963    ESSON  &  CHESSHIRE.      Means  for  locking  nuts, 
set-screws,  and  the  like. 

20356    GOLD  SCHMIDT.      Clutch  couplings.      [Date  applied 
for  under  International  Convention,  July  28th,  1904.] 
The  flywheel  mounted  on  one  of  the  shafts  is  made  with 
a  recessed  rim,  and  a  cover  plate  fits  against  the  side. 


Behind  this  is  mounted  "the  friction  disc  A,  fitted  with  a 
squared  boss  to  fit  a  correspondingly  flanged  end  of  the 
other  shaft.  Behind  the  disc  A  is  a  further  disc,  which  is 
pulled  tightly  against  the  disc  A  by  the  action  of  lever  arms 
B. 

20592    HARRIS.    Means  for  minimising  vibration  of  road  and 
other  vehicles. 

Consists  of  an  inflated  spherical  cushion,  which  is  pro- 
vided with  a  flange  at  each  end  to  fit  one  into  a 
corresponding  recess  in  the  body  and  the  other  in  a  recess 
in  the  wheel  frame. 

21237    FERNANDEZ-MORENO.    Socks  for  boots  and  other 
coverings  for  the  feet. 

21322    STRECKER  &  STRECKER.     Process  for  the  etclrng 

of  metal  plates  by  the  aid  of  electrolysis. 
21537    SHAVE.    Means  for  regulating  automatically  the  stroke 
of  the  pumps  of  steam  generators. 
A  link  motion  is  interposed  between  the  operating  crank 
rod  or  eccentric  and  the  pump  plunger,  the  link  motion 


being  operated  by  a  plunger  or  piston  open  to  the  generator 
pressure. 

21627  BERGHOFF  &  KRAUSE.  Draw  spring  for  attaching 
traces  to  vehicles.  [Date  applied  for  under  Inter- 
national Convention,  October  10th,  1903.] 

21718    JUNG.  Cotters. 

21848    ROUSSEL  &  KING.    Telegraph  recorder. 
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21870    SCHNEIDERS.    Cloth  caps. 

22326b  JUSTICE  (Voltage  Controller  Co.).  Electricity  trans- 
mission systems.  [Date  applied  for  under  Patents 
Rule  9,  October  17th,  1904.] 


In  a  system  of  electrical  transmission  of  power,  a  source 
of  electrical  supply,  two  circuits  leading  therefrom,  an 
interrupter  connected  in  one  of  the  circuits,  and  trans- 
lating devices  connected  in  the  other  of  said  circuits. 

22437  NEU.  Automatic  arrangement  for  the  starting  and 
stopping  of  apparatus  for  compressing  air  or  other 
fluids.  [Date  applied  for  under  International 
Convention,  October  19th,  1903.] 

22750    SMALL.    Top  lifts  for  the  heels  of  boots  and  shoes. 

[Date  applied  for  under  International  Convention, 
October  24th,  1903.] 

22839  ALLEN.  Method  of  supporting  electric  tramway  over- 
head power-transmitting  or  trolley  wires. 

23150  BERRY.  Apparatus  for  the  distribution  of  alternating 
electric  current.  [Date  applied  for  under  Inter- 
national Convention,  October  29th,  1903.] 

23268    TIERNEY.    Pneumatic  hammers  and  similar  tools. 

A  tool  is  provided  with  a  distributing  valve  A,  having 
differential  areas,  and  is  adapted  to  reciprocate  in  a  valve 


box,  and  to  be  actuated  in  one  direction  by  the  motive  fluid 
and  in  the  other  direction  by  the  kinetic  energy  of  the 
piston  compressing  the  fluid  between  it  and  the  valve  bos 
during  the  rearward  stroke. 

23482  KIN  ON,  KINON,  &  HOGREBE.  Bending  of  sheet 
glass.  [Date  applied  for  under  International 
Convention,  November  16th,  1903.] 


23975 


2*452 


HAMMERSTEIN.  Manufacture  of  razors.  [Date 
applied  for  under  International  Convention,  November 
5th,  1903.] 

GOTTSCHALK.  Driving  and  brake  clutches  par- 
ticularly applicable  to  cycles.  [Date  applied  for  under 
International  Convention,  December  2nd,  1903.] 
A  clutch  driving  and  braking  mechanism,  comprising  a 
clutch  cone  longitudinally  movable  by  screw  action  on  the 
driving  member,  the  cone  pushing  during  the  backward 
rotation  or  stoppage  of  rotation  of  the  driving  part,  non- 
rotatable  brake  wedges  being  provided  between  a  fixed 
abutment  and  the  driven  part,  which  wedges,  owing  to 


their  connection  with  the  cone,  and  so  as  to  participate  in 
its  longitudinal  movement,  are  positively  returned  on  the 
forward  motion  taking  place. 

24640  POORE.  Braces  or  suspenders,  surgical  bandages,  and 
the  like. 

24682  WHITEHEAD.  Points  and  crossings  for  mine  rail- 
ways. [Date  applied  for  under  International  Con- 
vention, November  23rd,  1903.] 

The  main  rails  are  provided  with  switch  plates  fixed  in 
the  initial  laying  of  the  rail,  having  slotted  portions,  short- 
rail  sections  formed  integral  with  the  switch  plate  and 
engaging  the  main  rails,  integral  rail  sections  formed  upon 
the  switch  plates  having  straight  and  converging  portions 
and  supplemental  switch  plates  adapted  to  interlock  with 
one  of  the  rails  upon  laying  a  lead,  provided  with  rail 
sections  and  tapered  upper  faces  there  between. 

25124    WHITE  (Wilkinson).    Chairs  or  seats. 

25168  BARNES  (Crown  Cork  and  Seal  Co.).    Apparatus  for 

sealing  bottles  by  means  of  metallic  caps. 

25169  BARNES  (Crown  Cork  and  Seal  Co.).    Bottle  seals. 

25170  BARNES  (Crown  Cork  and  Seal  Co.).    Bottle  seals. 

25216  MACKENZIE  (Lloyd).  Apparatus  for  making  extracts 
and  the  like. 

25441  BELL.  Ventilation  of  houses,  hotels,  hospitals,  and 
other  buildings. 

25716  HENDRICKSON.  Rotary  engines.  [Date  applied  for 
under  International  Convention,  July.  7th,  1904.] 

26096    EASTWOOD.    Controlling  systems  for  electric  motors. 

[Date  applied  for  under  International  Convention, 
March  21st,  1904.] 

An  electric  motor  actuates  a  reversing  controller,  switches 
being  provided  operatively  independent  of  the  controller 
for  governing  the  application  of  current  to  the  motor  after 
the  controller  has  been  operated. 

26099    EASTWOOD.      Electric    motor    controlling  systems. 

[Date  applied  for  under  International  Convention. 
June  10th,  1904.] 

A  system  including  a  reversible-series  motor,  means  being 
provided  for  automatically  causing  the  energy  of  the  moving 
parts  of  the  motor  to  be  absorbed  before  the  reversing 
acts  to  change  the  direction  of  rotation  of  the  motor. 

26220  WILKINSON.  Troughs  or  conduits  for  underground 
electric  mains  or  cables  and  for  similar  purposes. 

26282  SIEMENS  BROTHERS  &  CO.  LTD.  (Siemens  & 
Halske  Act.-Ges.).  Switch  installations  for  telephone 
exchanges  and  switches  therefor. 

26719  STROMEYER.  Brake  and  like  operating  mechanisms 
for  bicycles,  applicable  also  to  other  machines. 

26869    MADLUNG.  Tumbler. 

27253  MICHAEL.  Apparatus  for  increasing  the  length  of 
stride  in  walking.  [Date  applied  for  under  Inter- 
national Convention,  December  14th,  1903.] 

27294  CLOUD.  Automatic  vacuum  brakes  for  railway  and 
like  vehicles. 

Improvements  are  described  on  Specification  No.  14318 
of  1904.  An  accelerating  valve  controls  communication 
between  the  train  pipe  and  the  atmosphere,  being  operated 


by  the  difference  of  pressure  between  the  train  pipe  and 
an  operating  chamber.  This  chamber,  when  the  valve  i6 
open,  is  connected  to  the  atmosphere  through  a  port  con- 
trolled by  the  valve. 
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27450    THOMSON.    Devices  for  developing  the  lungs. 
27476    POLLAED.    Weighing  machines. 

27536  ALCOCK  (Wheeler).  Machines  for  the  manufacture  of 
folded  sheets  of  paper  or  similar  material  suitable  for 
toilet  purposes. 

PADMOEE.    Cushions  and  cushion  frames  of  billiard 
and  like  tables. 

CHIDESTEE.      Ash  bins.      [Date  applied  for  under 
International  Convention,  July  30th,  1904.] 

McCONECHY.      Apparatus    for    the    production  of 
acetylene  gas. 

GABDINEE.    Storage  cells. 

GABDINEE.    Grid  or  element  for  secondary  batteries. 

SIEMENS  BEOS.  &  CO.  LTD.  (Siemens  Schuckert- 
werke  G.  m.  b.  H.).    Safety  discharge  apparatus  for 
excessive  voltages  in  electric  circuits. 
Where  electrodes  in  safety  discharge  apparatus,  such  as 
lightning  discharge,  are  arranged  a  small  distance  apart  to 
form  the  sparking  gap,  foreign  matter  often  fills  this  gap 


27583 

27634 

27779 

27901 
27905 
28018 


causing  unintentional  discharge.  To  enalile  the  distance  to 
be  increased,  an  auxiliary  gap  is  utilised,  the  current 
oscillations  of  whose  circuit  produce  increased  excess 
voltages  to  put  in  action  the  main  gap. 

28060  SCHMIDT. 

tubes. 


Locomotive  tube  boilers  with  superheating 


This  specification  describes  improvements  on  the  invention 
of  Specification  No.  20379  of  1900.  The  simplest  form  is 
here  illustrated,  the  bend  of  the  superheating  pipes  bein»- 


continued  into  the  return  direction  and  fixed  in  an  upright 
cover  of  the  steam  casing.    The  ends  of  the  pipes  are  thus 

Sonneted     '        ^  m°*  be  ^  fixed  and 

28471    HULTQVIST.    Combined  starting  and  braking  device 
for  electric  motors. 


One  or  more  switches  are  provided  in  combination  with 
a  starting  resistance  arranged  to  automatically  return  to 
the  zero  position  when  released.  '  The  switches  are  operated 
by  the  moving  arm  of  the  starting  device  when  it  approaches 


its  end  positions,  and  effects  the  changing  of  the  motor  to 
generator,  or  vice  versa,  whilst  connecting  the  starting 
resistance  in  circuit. 

28604    SPYKEE.    Construction  of  chassis  for  automobiles  and 
the  like. 

28696    LIN  TEEN.    System  of  indicator  signals  on  locomotive 
vehicles. 

28704    KUBITZ.    Electric  massage  apparatus. 

28765    MAEE'JHAL.    Purifying  or  desulphurising  of  lighting 
gas. 

28777    ABEL   (Eheinische  Metallwaren-und-Maschinenfabrik). 
Elevating  mechanism  for  ordnance, 

Mechanism  is  provided  whereby  the  gun  may  be  elevated 
at  a  slow  speed  or  quick  speed,  as  desired.  A  shaft  carries 
a  toothed  pinion  engaging  a  toothed  segment  which  per- 


28843 
29264 

29304 
29441 


forms  the  elevating  operation.  The  shaft  is  provided  with 
two  actuating  gears,  one  slow  and  one  rapid,  which  may 
be  thrown  into  gear  at  will. 

ZUEHELLE.    Collapsible  newspaper  holders. 
BUHLEE  &  BUHLEE.    Driving  mechanism  for  the 
feed  rolls  of  roller  mills.    [Date  applied  for  under 
International  Convention,  June  23rd,  1904.] 

BALAY    &    SEEPEHLNEE.      Breech-loading  small 
arms. 

SPYKEE.    Steering  apparatus  for  automobiles. 
To  reduce  the  violent  shocks  transmitted  to  the  steering 
gear  by  the  chassis  when  travelling  over  bad  roads,  the 
connection  between  the  gear  box,  containing  all  the  steering 


vv 

Wc3 

1 
... 
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mechanism,  and  the  chassis,  is  made  movable.  The  arrange- 
ment is  such  that  the  gear  box  and  steering  handle  can 
pivot  laterally  in  an  opposite  sense  to  the  vehicle  when 
rocking  takes  place. 


1905. 

49    AHEENDT.    Horse  collars. 

398  A.  iSPIES  G.  m.  b.  H.  Wagon  weighing  machines 
[Date  applied  for  under  International  Convention, 
April  22nd,1904.] 

616  DEUTSCHE  CONTINENT  AL-GAS-GES.  Gas  burners 
for  cooking  and  like  heating  purposes.  [Date  applied 
for  under  International  Convention,  March  1st,  1904.] 

1458    HAMILTON.    Fittings  for  windows  and  the  like. 

1484  DOWN  BEOTHEES  LTD.  and  DOWN.  Device  for 
the  extraction  of  bullets  and  other  metallic  sub- 
stances embedded  in  animal  tissue. 

1945    EICHAEDS.  Saddles. 

1963    MAYES.    Construction  of  tipping  cart. 

2105  PA  TEE  SON  &  PASLEY.  Combined  seat  and  lu^a<re 
carrier  for  use  with  bicycles. 
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2295    HARFF.    Potato-peeling  machines. 

2308    BRUCHHORST.    Attaching  spurs  to  heels. 

2367    LEGROS  &  KNOWLES.  Brakes. 

When  the  arm  A  is  pulled  the  shaft  B  is  rotated  and 
one  end  of  the  shoe  C  thereby  forced  away  from  the  shoe 


D.  The  other  end  of  shoe  C  is  connected  to  D  by  links: 
and,  the  distance  between  t lie  ends  of  the  shoe  D  remaining 
the  same,  the  shoe  C  is  forced  against  the  drum. 

2438  WALKER.  Dental  separators.  [Date  applied  for 
under  International  Convention,  July  20th,  1904.] 

2756  JOHANSSON.  Adjusting  device  for  coppersmiths' 
hammers. 

2985    CONZE.    Sound-reproducing  instruments. 

3042  BURBANK.  Games.  [Date  applied  for  under  Inter- 
national Convention,  March  31st,  1904.] 

3190    GEORGE  JENNINGS  LTD.  k  JENNINGS.  Urinals. 

3343  IMRAY  (Pressed  Prism  Plate  Glass  Co.).  Light- 
diffusing  glass  structures. 

3345    DESSAU.    Game  piece. 

3497  IMRAY  (Dye  Wrorks,  formerly  L.  Dtiraud,  Hugucnin 
&  Co.).  Manufacture  of  new  dyestuffs  derived  from 
dyestuffs  of  the  oxazine  class. 

3554    RENDER.    Detonator  fuses  for  electric  blasting. 

3576    KOHLER.    Brake-operating  means. 

The  momentum  of  the  vehicle  is  utilised  as  a  braking 
force.    A  roller  is  adapted  to  be  brought  into  contact  with 


;5/6/oi 


one  of  the  wheels  and  rotated,  such  rotation  causing  it  to 
ride  on  a  bearing  lever  and  wedge  its  way  between  this 
lever  and  the  wheel  tread,  thus  producing  a  movement  of 
the  lever  to  apply  the  brakes. 

3625    JOVANOVIC.    Cigar  rest. 

3702    RICHARDS.    Side  saddles. 

3772    ROCHFORT.    Protective  coverings  for  vehicle  wheels. 

The  covering  is  reversible,  and  consists  of  a  reticulated 
web,  woven  so  as  to  protect  its  strands  from  disintegration. 
The  strands  are  composed  of  multiple  twisted  wires  wound 


about  a  fibrous  core,  and  clips  A  fasten  it  to  rings  arranged 
around  the  wheel  rim.  The  covering  is  reversed  when 
worn  on  one  side. 


3906 


4205 


JOHNSON  (Firm  of  W.  C.  Heraeus).    Manufacture  of 
quartz  glass. 

IIEINEMAN.  Luminous  coating  compositions.  [Date 
applied  for  under  International  Convention,  May  3rd 
1904.] 


4438  FRIED.  KRUPP  AKT.-GES.  Ignition  plugs  for 
explosive  motive  power  engines.  [Date  applied  for 
under  International  Convention,  April  13th,  1904.] 


For  engines  working  with  detached  or  intermittent  spark 
ignition,  the  end  of  the  ignition  pin  is  extended  laterally, 
so  that  the  spark  formation  takes  place  in  the  field  of  view 
of  an  observation  tube  A,  the  latter  extending  through  the 
body  of  the  plug. 


Complete  Specifications  open  to   Public  Inspection 
before  Acceptance,  under  the  Patents  Act,  1901. 

1904. 

12098    ENGELS.    Process  for  treating  steel  and  armour  plates. 
16596    GEBRUDER  PILZ.    Glass  mirror  tablet. 
22349    CUNNINGHAM.    Guides  for  fur  and  carpet  sewing 
machines. 

26888    ABADIE-LEOTARD.    Waist  bands,  belts,  bandages, 

and  the  like. 
26000    ABADIE-LEOTARD.  Corsets. 
27700    WILKINSON.    Elastic-fluid  turbines. 
27757    GIBAND  &  BANG.    White  pigment. 
29531    HOLMES.    Electrical  signalling  apparatus. 

1905. 

1292    DE  SALES.    Process  of  manufacturing  or  producing; 
soap. 

2591    ROBINSON.  Ventilators. 

2947    BADEKER.    Metallic  rod  packings. 

3338    FRIED.  KRUPP  AKT.-GES.    Barrel  recoil  ordnance. 

4271    BINDER.    Centrifugal  extractors. 

5220  THOMAS.  Cooling  devices  for  vapour  electric  apparatus. 
5249    MILLER.    Soft-tread  horseshoes. 

5255  BOUDREAUX.  Anti-friction  compositions  or  alloys. 
5449    CHEMISCHE  FABRIKEN  VORM.  WEILER-TER- 

MEER.    Process  for  the  manufacture  of  a  yellow 

sulphur  dye. 
5854    LUND.    Armed  building  stones. 

6074  MANNESMANN.    Gas  burner  with  internal-kindling 

flame. 

6075  BOUCHAUD-PRACEIQ.    Process  and  apparatus  for 

taking  up,  collecting,  aspirating,  drying,  cooling, 
fixing,  and  recuperating  the  vapours  of  volatile 
solvents  diluted  in  air. 

6102    MELOTTE.    Centrifugal  cream  separators. 

6130    JANSSON.  Turbines. 

6160    Y  ROVIRA.    Continuous  bleaching  apparatus. 
6294    PURCELL.  Brushes. 
6359    ANSCHUTZ-KAEMPFE.  Gyroscopes. 
6384    WETTER.    Sewing  machines. 

6465    FIRM  VEREINIGTE  SCHMIRGEL-UND-MASCHI- 

NENFABRIKEN     AKT.-GES.     VORMALS  S. 

OPPENHEIM  &  CO.  und  SCHLESINGER  &  CO. 

Protective  hood  for  grinding  discs  and  for  similar 

rotating  objects  and  tools. 
6468    SOC.  ELECTRO  METALLURGIQUE  FRANCAISE. 

Process  and  apparatus  for  the  electrical  production 

of  cast  iron,  more  particularly  with  a  view  to  the 

manufacture  of  steel. 
6475    POST.    Cocks  adapted  to  discharge  a  definite  quantity 

of  fluid. 
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AN    ELECTRICALLY-DRIVEN  TACKLE. 

By  Dr.  Alfred  Gradenwitz. 

An  electrically-driven  tackle  which  is  suitable  for  a  large 
variety  of  work  has  been  brought  out  by  the  Sachsenwerk 
Licht  and  Kraft  A.G.,  of  Niedersedlitz,  near  Dresden, 
Germany.  The  tackle  is  especially  adapted  for  being 
used  in  machine  shops  in  connection  with  the  erection  of 
big  machines,  as  hoist  in  connection  with  loading  shops. 


Fio.  ]. 


stores,  mills,  granaries,  ships,  etc.,  as  well  as  with 
extensive  construction  work,  for  raising  heavy  stone 
blocks,  iron  girders,  etc.  In  many  cases  it  is  advisable 
to  fit  the  tackle  to  the  crab  of  a  crane  (see  illustration), 
where  the  travelling  of  both  the  crane  and  the  crab  is 
controlled  by  hand,  while  the  lifting  and  lowering  of  the 
load  is  carried  out  by  the  electro-motor  of  the  tackle. 

In  constructing  the  tackle,  smallness  of  weight  and 
safety  of  operation  have  been  aimed  at  in  the  first  place. 
The  motor,  along  with  the  hoisting  mechanism,  is  perfectly 
enclosed  in  a  common  cast-iron  casing,  so  as  to  ensure  a 
most  intimate  combination  of  the  two  pieces.  The  motor 
shaft  is  vertical.  The  collector  side  is  easily  accessible 
from  above  through  a  removable  cover,  while  the  armature 
of  the  motor  may  be  removed  upwards  off  the  shaft  after 
a  screw  has  been  loosened.  The  lower  end  of  the  shaft 
carries  a  steel  cover  engaging  in  an  oil  bath  into  the 
bronze  wheel  of  the  winch.  The  gear  is  self-stopping,  the 
axial  pressure  of  the  worm  in  hoisting  the  load  being 
supported  by  a  ball  bearing ;  while  in  lowering  the  load, 
on  account  of  the  reversal  in  the  rotation  of  the  motor,  a 
brake  disc  is  thrown  in  automatically,  so  as  to  prevent 
the  main-current  motor  from  getting  out  of  control,  and 
to  ensure  at  the  same  time  a  smooth  depositing  of  the 
load.  To  the  motor  housing  has  been  screwed  laterally 
an  enclosed  reversing  starter,  being  operated  through  a 


rope  and  fitted  with  an  automatic  reversing  device.  The 
current  is  supplied  by  means  of  a  flexible  cable  and  plug 
contact. 

The  tackle  is  being  normally  built  for  loads  of  up  to 
500  and  1,000  kilogrammes  (about  \  ton  to  1  ton)  and  4 


t 


metres  (ih  yards)  lift,  with  a  lifting  speed  of  about  3 
metres  (10  ft.)  per  minute  with  full  load. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  April  27th, 
1905  :— 

Aberdeen. — First  class:  A.  L.  Smith,  W.  R.  M.  Lemmou,  J.  P. 
Smith.    Second  class  :  J.  A.  Godsman. 

Bristol. — First  class :  F.  T.  Warren.    Second  class  :  W.  J.  Lloyd. 

Greenock. — First  class  :  J.  C.  Buchanan,  W.  Edward.  Second  class  : 
E.  George,  J.  K.  Hardie,  J.  Houston,  J.  McLardie. 

Hull. — First  class  :  A.  Young. 

Liverpool. — First  class  :  R.  W.  Burrows,  P.  Wright,  J,  H.  Brice,  T. 
W.  Verity,  J.  H.  Keating,  J.  H.  Kay,  J.  Worralh  Second  class  :  F.  H. 
Farrell,  A.  B.  Madin,  F.  E.  Moore,  H.  Pontet. 

London. — First  class:  C.  F.  Ferrier.  Second  class:  H.  Kirklaud,  C. 
S.  O'Brien. 

North  Shields. — First  class  :  J.  L.  Marshall,  T.  W.  Newham,  W.  S. 
Palmer,  F.  Marshall.    Second  class  :  J.  MeD.  Thomson. 

Sunderland.— First  class :  R.  Humble,  A.  E.  P.  Sorensen,  J.  Smith, 
A  Stronach.    Second  class  :  V.  Harrison,  F.  G.  Millican* 
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BOILER   FURNACES   AND  THE    EFFECT  OF 
OIL  ON  THEtR  ULTIMATE  STRENGTH.* 

By  D.  B.  Moeison,  M.I.N. A. 

(Concluded  from  page  670. ) 

From  my  experience  of  boiler  furnaces,  I  am  of  opinion  that 
the  longitudinal  section  should  be  entirely  curvilinear,  of 
practically  uniform  thickness,  with  very  strong  narrow  ridges, 
and  long,  curved  valleys.  Such  a  disposition  gives  great 
resistance  to  collapse,  wide  distribution  of  stresses,  uniform 
longitudinal  elasticity,  high  evaporative  efficiency,  and  an  even 
distribution  of  deposit  in  the  valleys. 

It  is  needless  to  emphasise  the  fact  that  only  high-grade 
steel  of  medium  tensile  strength  should  be  used  for  boiler 
furnaces. 


ingenious  mill,  designed  by  Mr.  Ernest  Gearing,  of  Leeds,  it 
is  now  possible  to  roll  a  furnace  of  deep  section  with  the  sides 
of  the  ridges  practically  normal  to  the  axis,  and  to  obtain  a 
thickness  of  ridge  equal  throughout  to  the  original  thickness 
of  the  plate. 

Furnace  plates  should  always  be  thickened  at  one  end  to 
allow  for  the  thinning  during  flanging,  and  the  flanging  should 
be  by  hydraulic  pressure  in  dies,  especially  in  the  case  of  the 
Gourlay-Stephens  interchangeable  design,  as  otherwise  the 
material  may  be  so  distressed  as  to  induce  subsequent 
cracking. 

A  furnace  is  often  very  severely  strained,  and  is  liable  to 
slight  deformation,  if  the  tubes  are  too  close  to  the  crown,  or 
if  the  furnace  is  otherwise  too  rigidly  stayed.  A  furnace  is 
subjected  to  very  great  variations  of  temperature,  and  is  con- 
sequently always  tending  to  lengthen  or  shorten,  so  that,  if 
by  faulty  design  it  is  not  allowed  breathing  facilities,  it  will 
either  leak  at  the  landings  or  alter  its  shape.    Furnace  fire 


Arrangement  of  Winch  Condfnsek 
Fitted  with  Control  Valve 


Fio.  S. 


It  is  equally  important  that  the  processes  of  manufacture 
should  be  such  as  to  preserve  the  physical  properties  of  the 
steel,  and  maintain  a  uniform  thickness  of  metal  throughout 
the  corrugated  section.  A  difficulty  has  always  been  experi- 
enced in  the  manufacture  of  furnaces  from  a  plate  of  uniform 
thickness,  by  the  stretching  and  consequent  thinning  of  the 
metal  at  the  crowns  and  sides  of  the  ridges,  but  by  a  very 

*  Abstract  of  a  paper  read  before  the  North-East  Coast  Institute  of  Engineers 
md  Shipbuilders,  on  April  14th,  1905. 


bars  should  not  be  fitted  in  tightly  when  cold,  for  obvious 
reasons.  Assuming  that  attention  is  given  to  these  points, 
and  that  shortness  of  water  does  not  occur,  a  furnace  collapses 
only  when  its  wall  becomes  heated  to  redness  through  either 
oily  deposit  or  excessive  scale,  so  that  the  safest  furnace  is  the 
one  which  will  longest  withstand  the  conditions  'of  severe 
usage,  before  the  metal  in  any  portion  of  its  wall  becomes 
weakened  through  overheating,  and  which,  having  become 
overheated,  will  retain  its  shape  for  the  longest  period  of  time 


May  5,  1905] 


THE    PRACTICAL  ENGINEER. 


713 


before  collapsing.  If  a  furnace  of  any  recognised  type  is 
covered  with  water  and  is  reasonably^  clean,  it  will  never 
collapse,  as  in  that  condition  its  resistance  is  five  times  greater 
than  the  load  brought  upon  it  by  the  steam  pressure,  but  this 
margin  commences  to  disappear  when  the  temperature  of  the 
metal  reaches  650  deg.  Fan.,  and  vanishes  when  the  metal 
becomes  red  hot. 

It  is  only  at  these  extreme  temperatures  that  the  capacity 
of  any  particular  form  of  furnace  to  resist  collapse  becomes 
effective  and  apparent;  so  that  the  only  true  measure  of  the 
comparative  working  strength  values  of  different  furnace 
formations  lies  in  their  respective  resistances  to  collapse  when 
at  the  temperature  of  plasticity.  The  temperature  of  steam 
at  200  lb.  is  380  deg. ;  the  temperature  at  which  steel  com- 
mences to  lose  its  tensile  strength  is  650  deg.  Fah.,  and  at 
1,200  deg.  about  75  per  cent  of  its  original  strength  has  dis- 
appeared. If  the  surface  of  a  furnace  in  a  boiler  for,  say 
200  lb.  pressure,  were  clean,  the  temperature  of  the  metal 
would  never  reach  the  point  at  which  its  original  tensile 
strength  would  he  appreciably  reduced,  even  under  very  high 
lates  of  evaporation.  If,  however,  the  surface  were  simply 
rubbed  over  with  a  very  thin  coating  of  mineral  oil,  the 
temperature  would  at  once  rise  to  over  650  deg.,  even  with  a 
moderate  rate  of  evaporation.  An  appreciation  of  this  fact 
will  explain  many  a  so-called  mysterious  collapse  of  furnaces 
in  apparently  clean  boilers.  If  a  mere  coating  of  oil  of  inappre- 
ciable thickness  will  raise  the  temperature'  of  the  metal  beyond 
the  safe  limit,  it  follows  that  an  extremely  thin  scale  or 
deposit,  containing  a  high  percentage  of  oil,  must  inevitably 
result  in  dangerous  overheating. 

Practically  no  oil  is  ever  present  in  the  harmless-looking 
deposit  found  on  the  crown  of  a  collapsed  furnace,  simply 
because  the  temperature  of  the  plate  has  been  so  high  as  to 
drive  off  the  oil  by  distillation ;  but  if  deposit  is  scraped  from 
other  parts  of  the  boiler  it  will,  on  analysis,  never  fail  to 
afford  a  solution  of  such  furnace  accidents  as  are  sometimes 
termed  "  mysterious  "  by  those  who  do  not  realise  the  dangerous 
effects  of  a  very  slight  coating  of  deposit  rich  in  oil. 

In  passenger  boats  the  source  of  danger  is  the  auxiliary 
machinery,  and  particularly  the  deck  machinery,  which  is 
often  carelessly  lubricated  by  inexperienced  men;  whilst  in 
cargo  boats  the  growing  practice  of  using  the  main  boilers  for 
the  working  of  cargo  cannot  fail  to  produce  accidents,  unless 
great  care  is  exercised  and  the  necessary  precautions  adopted. 

In  view  of  the  fact  that  all  marine  engineers,  and  particu- 
larly superintendent  engineers,  fully  understand  and  appreciate 
the  dangers  arising  from  oil  in  boilers,  it  is  a  mystery  why  a 
winch  exhaust  tank  still  continues  to  be  fitted  on  ship  board. 
The  office  of  this  tank  is  to  receive  the  exhaust  steam  from  the 
winches,  to  separate  the  oily  water  therefrom  for  use  as  feed 
water  in  the  boilers,  and  to  allow  the  cleansed  steam  to  be 
discharged  up  the  waste  steam  pipe.  It  would  be  difficult  to 
find  a  parallel  to  this  system  as  an  example  of  engineering 
folly. 

There  is  no  justification  whatever  for  the  expenditure  of 
capital  to  provide  such  an  apparatus,  and  any  heat  there  may 
be  in  the  compiratively  small  amount  of  oily  water  trapped 
in  the  exhaust  tank  is  more  than  counterbalanced  by  the 
decreased  efficiency  of  the  heating  surface  in  the  boiler  due  to 
oily  scale.  The  alternative  is  to  employ  an  auxiliary  con- 
denser, which  condenses  all  the  steam  from  the  winches  and 
other  small  engines.  This  system  is  universal  in  passenger 
steamers,  and  is  now  being  rapidly  recognised  as  commercially 
correct  for  cargo  boats,  as  it  resiilts  in  economy  of  coal,  better 
6teaming,  and  reduced  boiler  cleaning  expenses.  The  oil  used 
for  winches  is  generally  not  of  a  high  grade,  and  consequently 
forms  an  emulsion  with  the  feed  water,  a  condition  rendering 
any  system  of  mechanical  filtration,  without  previous  chemical 
treatment,  exceedingly  difficult,  if  not  impossible.  It  is  much 
safer  to  extract  the  oil  from  the  exhaust  steam  from  the 
winches  and  auxiliaries  before  it  enters  the  winch  condenser, 
this  system  being  the  direct  antithesis  of  the  exhaust  tank 
system,  as,  instead  of  wasting  the  cleansed  steam  and  utilis- 
ing the  oily  drainage  as  feed  water,  the  process  is  reversed, 
to  the  advantage  of  both  the  boiler  and  the  shipowner.  As 
an  exhaust  steam  oil  separator,  to  be  efficient,  must  be  of  large 
capacity,  and  with  a  view  to  economising  weight  and  space,  the 
two  processes  of  steam  cleansing  and  condensing  have  been 
carried  out  in  one  combined  apparatus.  This  combination 
also  permits  of  an  evenly  distributed  flow  of  steam  into  the 
condenser  throughout  its  entire  length,  thereby  materially 
increasing  the  efficiency  of  the  cooling  surface.  The  usual 
method  employed  is  to  condense  at  atmospheric  pressure,  the 
advantages  being  simplicity  of  mechanism,  no  air  pump  being 
required,  a  high  temperature  of  feed  water,  and  a  high 
efficiency  of  circulating  water. 

Another  phase  of  this  question  is  the  quality  and  characteris- 
tics of  the  oil  used  for  the  internal  lubrication  of  cylinders, 
and  the  swabbing  of  piston  rods  and  valve  spindles.  Many 
superintendents  use  no  oil  for  internal  lubrication  by  direct 


means,  but  only  indirectly  by  swabbing  the  rods;  others  use 
direct  internal  lubrication  either  constantly  or  intermittently. 

If  oil  is  used  for  internal  lubrication  either  by  direct  means 
or  indirectly  by  swabbing  the  rods,  a  large  proportion  emulsi- 
fies with  the  water  condensed  in  the  cylinders,  and  may  be 
trapped  by  automatic  water  drainers  connected  to  the  steam 
receivers  of  the  engine.  The  sample  of  receiver  drainage  water 
shown  was  collected  in  ordinary  work  by  a  Geddes  pulsator, 
and  contains  no  less  than  140  grains  of  oil  per  gallon  in 
emulsion,  besides  a  considerable  quantity  of  free  oil.  Trap- 
ping the  oil  in  this  manner  before  it  enters  .the  condenser  also 
has  the  advantage  of  keeping  the  tubes  clean,  and  so  main- 
taining their  efficiency. 

With  regard  to  marine  engines  using  saturated  steam,  my 
own  experience  is  that  with  suitable  piston  rings  continuous 
internal  lubrication  is  unnecessary,  and  with  metallic  gland 
packing  a  minimum  amount  of  swabbing  is  required  for  the 
rods. 

The  object  of  a  piston  ring  is  to  maintain  steam  tightness 
with  the  least  possible  pressure  between  the  surfaces,  a  con- 
dition which  also  requires  a  minimum  of  lubrication.  A  device 
lor  this  purpose,  which  has  been  very  successful  in  practice, 
consists  of  an  endless  steel  ring  which  fits  into  a  recess  in 
the  piston  ring,  and  limits  its  expansion  to  a  pre-determined 
amount.  Experience  has  shown  that  a  very  small  allowance 
for  expansion  is  necessary,  and  as  the  limit  ring  ensures  and 
maintains  cylindricity,  steam  tightness  is  obtained  with  a 
minimum  of  friction  and  wear ;  the  arrangement  also  gives 
the  engineer  every  facility  for  inspection  and  adjustment. 

Upon  this  very  important  question  of  internal  lubrication 
aa  expression  of  opinion  from  the  many  superintendent 
engineers  of  high  professional  attainments  who  are  members 
of  this  institution  would  be  most  valuable  and  instructive. 
Whatever  may  be  the  system  employed,  there  is  no  doubt 
whatever  that  the  quality  and  suitability  of  the  lubricating 
oil  are  of  vital  importance,  so  that  the  commercial  instincts  of 
a  non-technical  buyer  of  oil  may  very  severely  handicap  the 
engineer,  who  is  responsible  for  the  efficiency  of  the  machinery 
on  which  it  is  used. 

A  high  price  may  be  given  for  an  inferior  cylinder  oil,  but 
a  high-grade  oil  cannot  be  obtained  except  at  a  high  price, 
by  reason  of  the  costly  processes  of  manufacture. 

Given  a  sufficiently  high  temperature,  any  oil  will  vaporise, 
and  this  evaporation  will  be  at  a  maximum  when  the  oil  is  in 
a  finely-divided  state.  For  this  reason  the  conditions  prevail- 
ing in  a  cylinder  demand  an  oil  whioh  will  not  vaporise  until 
a  temperature  has  been  reached  considerably  in  excess  of  the 
temperature  of  the  steam ;  the  excess  being  necessary  from  the 
fact  that  oil,  subjected  to  the  conditions  in  a  cylinder,  shows 
greater  changes  than  the  same  oil  does  when  heated  to  a  much 
higher  temperature  in  small  bulk  in  the  open  air.  If  the  oil 
vaporises  below  the  steam  temperature,  it  cannot  perform  its 
functions  as  a  lubricant,  and  is  simply  swept  by  the  steam 
into  the  condenser,  where  it  emulsifies  with  the  feed  water. 

When  oil  is  fed  into  a  cylinder  it  should  not  only  be 
unaffected  by  the  temperature,  but  should  distribute  itself 
amongst  the  steam  in  such  a  manner  as  to  effectively  lubricate 
the  surfaces  with  which  it  comes  in  contact.  If,  on  the  other 
hand,  the  oil  is  so  sluggish  as  not  to  associate  with  the  steam, 
it  is  either  local  in  its  action,  or  it  is  blown  through  the 
engine  practically  unused.  Cylinder  oil  should,  therefore, 
possess  the  greatest  fluidity  consistent  with  the  conditions  and 
requirements  prevailing,  and  yet  have  sufficient  viscosity  to 
perform  its  lubricating  functions  on  the  parts  to  which  it 
attaches  itself,  and  which,  in  the  case  of  cylinders,  are  always 
more  or  less  wet.  In  order  to  increase  the  lubricity  of  pure 
mineral  oil,  and  to  assist  it  to  adhere  to  the  cylinder  surfaces, 
some  manufacturers  add  a  very  small  percentage  of  saponi- 
fying oils,  but  for  very  high  temperatures,  and  especially  for 
superheated  steam,  it  is  very  questionable  whether  a  straight 
high-grade  oil  is  not  the  safer  to  adopt.  Other  essentials  for 
a  good  cylinder  oil  are  that  it  shall  not  carbonise  or  gum, 
and  that  it  shall  be  entirely  free  from  acid.  The  demands 
are  most  exacting,  and  can  only  be  met  by  a  mineral  oil  of 
the  highest  grade. 

It  is  not  the  very  high-gi'ade  mineral  oils  which  give  serious 
tiouble  in  boilers,  but  cheap,  low-grade  oils,  and  particularly 
the  oils  used  in  lubricating  the  auxiliary  engines  and  deck 
machinery.  These  oils,  emulsifying  with  the  feed  water, 
cannot  be  filtered  out,  unless  the  water  be  first  chemically 
treated;  so  in  ordinary  practice  they  are  discharged  into  the 
boiler,  and  there  become  a  source  of  inefficiency  and  danger. 
A  cylinder  oil  for  marine  engines  should  be  of  a  known  brand, 
preferably  obtained  direct  from  a  known  manufacturer,  and 
the  feed  water  should  be  filtered. 

Steam  from  auxiliary  engines,  steering  engines,  winches,  or 
other  deck  machinery  should  not  be  discharged  into  a  main 
condenser  direct,  but  into  an  auxiliary  condenser,  and  then 
only  after  the  oil  has  been  separated  from  it.  Such  pre- 
cautions as  I  have  indicated  constitute  a  necessary  standard 
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of  engineering  practice,  it  maximum  commercial  success  is  to 
be  attained,  as  only  by  their  strict  observance  can  the 
efficiency  of  the.  heating  surface  of  the  boilers  be  maintained, 
and  the  risk  of  furnace  accidents  reduced  to  a  minimum. 

Boiler  furnaces  afford  an  apt  illustration  of  the  fact  that 
progress  in  mechanical  engineering  is  achieved  only  by  a 
judicious  combination  of  theory  and  practice,  or  the  applica- 
tion of  fundamental  principles  to  the  complex  situations  that 
are  so  often  revealed  by  experience,  and,  in  my  opinion,  the 
value  of  a  paper  such  as  I  have  had  the  honour  of  submitting 
to  you  depends  in  no  small  degree  upon  the  extent  to  which 
it  may.  during-  discussion,  elicit  the  experiences  of  the  superin- 
tendent engineers  to  whom  marine  engineering  is  so  largely 
indebted  for  the  remarkable  progress  already  made  in  the 
directions  of  safety  and  efficiency. 


TEST  OF  DIFFERENT  SPIRITS  FOR  POWER 
PURPOSES. 

Much  doubt  still  maintains  as  to  which  of  the  several 
spirits  now  used  at  home,  on  the  Continent,  and  in 
America  will  eventually  be  that  universally  adopted  in 
the  future  for  light  oil  engines.  As  is  well  known,  petrol, 
a  refined  product  of  petroleum,  is  practically  the  only  fuel 
used  in  England,  whilst  on  the  Continent  alcohol,  owing 
to  various  facilities  is  generally  adopted,  with  kerosene  in 
the  United  States. 


Fig.  1. — Gasoleue. 

Recently,  in  this  country,  a  Departmental  Committee  sat 
to  consider  the  existing  facilities  for  the  use,  without 
payment  of  duty,  of  spirits  in  arts  and  manufactures,  with 
particular  reference  to  motive  power.  This  committee 
madeseveral  recommendations  which  are  likely  to  encourage 
the  greater  production  and  consumption  of  alcohol.  A 
considerable  amount  of  interest,  therefore,  attaches  to  the 
comparative  value  of  different  spirits  when  employed  for 
working  small  motors. 


Fig.  2.  —  Kerosene. 

A  test  was  recently  made  in  Paris  with  gasolene  of 
about  76  deg.  test,  ordinary  kerosene,  and  commercial 
alcohol  of  90  per  cejat.  An  ordinary  float-feed  carburetter 
was  used  in  all  three  instances,  but  in  the  case  of  the 
kerosene  the  spray  was  first  heated  by  the  exhaust  from 
the  engine.    The  three  ilustrations  shown  (figs.  1,  2,  and 


Fig.  3.— Alcohol,  90  per  cent. 

3)  of  diagrams  taken  with  each  class  of  spirits  give  the 
comparative  power  values.  It  will  be  noticed  that  with 
gasolene  the  explosion  is  very  rapid,  producing  a  high 
temperature  and  pressure,  which  naturally  fall  off  quickly 
after  the  explosion.  This  means  a  larger  loss  of  heat 
through  the  walls  of  the  cylinder  and  the  cooling  water 


than  in  the  other  cases.  With  both  the  kerosene  and 
alcohol  it  will  be  'noticed  that  the  explosion  is  more 
extended  and  gradual,  thus  giving  a  larger  area  of 
diagram.  The  engine  in  question  had  a  single  cylinder 
of  3V.s  in.  diameter  and  stroke  of  39/ie  in.  The  power  given 
out  was  :  With  gasolene,  3'25  H.P. ;  kerosene,  3'6  H.P. ; 
and  alcohol,  3'85  H.P. ;  the  latter  showing  an  advantage 
of  nearly  20  per  cent  in  output. 


TYPES  OF   ELECTRIC  CABLES  :   HINTS  ON 
THEIR  MANIPULATION. 

By  J.  H.  C.  Brooking,  A.M.I.E.E. 

Most  mechanical  engineers  sooner  or  later  extend  the  scope 
of  their  duties  towards  electrical  work,  as  the  two  branches 
of  industry  so  constantly  overlap  one  another;  and  while 
a  short  experience  of  trial  and  error  in  regard  to  electrical 
machinery  will  usually  make  such  men  acquainted,  at  little 
or  no  cost,  with  the  "  donts  "  of  dynamos,  motors,  and 
such  like  machines  and  working  apparatus,  they  are  very 
frequently  apt  to  be  floored  on  the  question  of  cables. 
This  flooring  process  is,  however,  seldom  immediately 
apparent,  and  it  may  not  be  until  some  time  has  passed 
that  unfortunate  consequences  develop,  to  the  consternation 
of  the  mechanico-electrician ;  and,  perchance,  to  a  big  bill 
of  costs.  It  may,  therefore,  be  of  service  to  summarise 
some  of  the  more  ticklish  points  that  are  commonly  met 
with  in  practice,  in  the  hope  that  these  may  have  bearing 
upon  work  which  the  reader  is,  or  may  ultimately  be, 
interested  in. 

Of  the  three  main  classes  of  insulated  cables  used  for 
lighting  and  power  supply — rubber,  paper,  and  bitumen — 
it  is  the  paper  insulated  that  is  generally  the  class  at  fault 
when  dealt  with  by  men  unused  to  cable  work.  This  is 
because  paper  insulated  cable  is  usually  sheathed  with  lead, 
which  is  more  or  less  at.  earth  potential,  and  as-  the  insula- 
tion is  only  about  '/,0in.  thick,  a.  very  slight  amount  of 
damage  done  or  neglect  of  precaution  is  sufficient  to  bring 
the  two  metals  into  electrical  contact,  and  thus  produce 
instant  disaster ;  whereas  rubber  and  bitumen  insulated 
cables,  being  waterproof  in  themselves,  do.  not  require  a 
metallic  sheathing  (save  for  exceptional  circumstances), 
and  therefore  such  a  risky  association  is  avoided.  This 
drawback  is  unfortunate,  as  paper  insulated  cables  are  the 
cheapest  on  the  market,  and  for  many  purposes  the  most 
satisfactory  if  properly  used.  It  should  be  noted  that  if 
such  cables  are  properly  installed  there  is  no  need  for 
apprehension  concerning  them. 

Paper  insulated  lead-covered  cables  are  used  to  a  certain 
extent  in  connection  with  internal  wiring,  but  their  sphere 
of  usefulness  is  more  particularly  out  of  doors,  as  rubber- 
covered  wires  possess  distinct  advantages  when  used  for 
the  interiors  of  houses,  workshops,  hospitals,  etc. ;  and  it  is 
in  connection  with  electrical  supply  outside  such  buildings 
that  lead-covered  cables  are  principally  used,  where,  for 
instance,  it  is  required  to  connect  an  outlying  part  of 
the  establishment  with  the  main  supply.  As  a  general 
thing  the  original  installation  has  been  put  down  by  a 
firm  of  electrical  engineers,  and  when  complete  is  run  for 
a  short  time  by  them,  to  enable  the  local  mechanic  or 
chargeman  to  become  acquainted  with  the  arrangements. 
When  extensions  are  required,  or  alterations  in  the  existing 
arrangements,  the  cliargeman  is  often  instructed  to  carry 
out  the  work  himself,  and  does  so  excellently  as  a  general 
thing,  so  far  as  the  mechanical  arrangements  go ;  and 
more  or  less  successfully  with  the  cahle  part  of  the  business, 
depending  largely  upon  the  type  of  cable  used  and  the 
man's  own  sense  of  carefulness. 

The  troubles  to  be  anticipated  if  paper  insulated  cables 
are  used  under  bad  conditions  may  be  summarised  as 
follow  :'  Damage,  bends,  joints,  ends. 

The  possibilities  of  mechanical  damage  are  most  likely 
when  the  cables  are  being  laid.    The  operations  of  unreel- 
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ing  lead-covered  cable  from  a  drum  and  dragging  it  along 
into  position  involves  considerable  risks,  when  the  cable  has 
no  further  armouring  or  protection,  and  the  further  stage 
of  leaving  such  cable  lying  about,  before  its  erection  or 
laying  in  the  ground  takes  place,  is  one  of  grave  danger ; 
it  is  so  easy  to  cut  through  the  bare  '/l0  in.  thickness  of 
lead,  with  either  an  iron-shod  boot,  the  corner  of  a  girder, 
the  point  of  a  nail,  the  edge  of  a  brick,  or  by  pressure 
upon  a  sharp-cornered  stone,  or  by  the  dropping  of  a  tool. 
All  these  contingencies  lie  in  wait  for  the  unfortunate 
cable;  and  many  more  which  have  been  experienced,  or 
are  yet  undreamt  of.  In  fact,  most  firms  of  cable  makers 
in  a  large  way  of  business  are  apprised  almost  every  week 
of  a  new  method  of  disastrous  undoing,  invented  by  the 
devils  of  accident,  carelessness,  or  ignorance;  and  as  a 
general  thing,  until  the  cause  of  the  trouble  is  brought  home 
to  the  right  quarter,  the  impression  on  the  part  of  the 
persons  inconvenienced  by  such  occurrences  is  that  the 
cable,  or  the  maker,  was  to  blame.  The  only  safe  method 
is  to  treat  such  a  class  of  cable  with  the  exaggerated 
reverence  usually  vouchsafed  to  infernal  machines ;  and, 
further,  to  get  them  installed  without  delay. 

The  usual  method  of  laying  a  plain  lead-covered  cable 
underground  is  to  put  it  within  a  wooden  trough  fitted  with 
an  insulated  and  waterproof  saddle,  so  as  to  allow  about 
Jin.  of  bitumen  to  run  clear  around  the  cable.  A  hard 
tile  should  be  placed  over  the  trough  when  full,  as  a  pro- 
tection, and  the  whole  system  should  be  buried  at  least 
18  in.  deep;  preferably  30 in.  where  there  is  vehicular 
traffic.  In  a  great  many  places  of  the  class  for  which 
this  article  is  written  the  cable  which  is  laid  outside  the 
buildings  is  protected  with  two  or  three  servings  of  jute 
and  a  layer  or  two  of  iron  wires  or  steel  ribbon,  which  is 
as  it  should  be,  provided  such  cables  are  not  laid  where  there 
are  cinders  or  organic  matter  to  eat  the  armouring  away. 
In  a  number  of  instances  it  has  been  found  that  plain  lead- 
covered  cables  have  been  laid  directly  into  trenches  without 
further  protection ;  and  although  this  method  appears  to 
have  acted  well  enough  in  connection  with  street  water 
main  service  work,  it  is  generally  a  rank  failure  where 
electrical  cables  are  concerned.  Some  people  lay  down 
gas  barrel  or  pot  pipes  and  draw  the  cables  through,  but 
the  process  involves  more  risks  of  accidents  when  drawing 
in  than  it  avoids  by  the  protection  afforded  to  the  cables. 
A  safe  thing  when  using  lead-covered  cable  is  to  have  it 
served  with  a  couple  of  layers  of  jute  protection  for  the 
simplest  purpose,  and  to  use  armoured  cable  only  for 
laying  directly  in  the  ground. 

The  chance  of  damage  from  undue  bending  would  also 
require  to  be  covered  by  the  "  exaggerated  reverence " 
clause.  A  practical  rule  is  that  a  cable  should  not  be  bent 
to  a  greater  radius  than  twelve  times  the  diameter  of  the 
cable  itself,  and  the  need  for  this  rule  is  apparent  when  it 
is  remembered  that  the  insulation  and  the  sheathing  consist 
of  such  inelastic  substances  as  paper  and  lead.  Suffice  it 
to  say  that  when  paying  the  cable  off  the  drum  no  coils 
should  be  allowed,  as  these  are  apt  to  develop  into  kinks, 
and  a  kink  is,  of  course,  a  deadly  arrangement.  Also,  if  a 
corner  has  to  be  turned,  something  should  be  contrived  to 
prevent  the  turn  from  being  made  at  the  right  angle,  so 
dear  to  the  mechanical  eye,  the  artist's  curve  of  beauty 
being  more  satisfactory. 

The  trouble  with  joints  arises  more  from  faulty  methods 
of  protection  than  from  either  improperly  uniting  the 
conductors  or  imperfectly  insulating  them.  Iron1  joint 
boxes,  filled  with  compound  or  plumbed  lead  sleeves,  should 
properly  be  used  upon  every  paper  insulated  cable  joint, 
especially  when  exposed  to  the  weather,  and  where  this  is 
not  done  the  chances  are  for  trouble  to  occur.  A  method 
much  practised  by  house  wiremen  is  to  insulate  the  joint 
with  rubber  tape,  covering  same  with  weather-proof  tape, 
but  the  latter  is  generally  quickly  rotted  by  exposure  to 
weather  or  by  the  conditions  underground,  and  the  rubber 
does  not  last  long  afterwards.    Then,  once  damp  gets  on 


to  the  paper  insulation,  the  extent  of  the  damage  done 
will  not  be  confined  to  the  joint,  or  even  to  its  vicinity. 
A  length  of  fifty  yards  of  cable  may  be  so  damaged  by 
moisture  as  to  be  useless  before  the  culminating  episode 
happens  that  draws  attention  to  the  fault.  The  fact  to  be 
remembered  is  that  the  paper  separating  the  conductor 
from  the  lead  sheath  is  only  an  insulator  when  perfectly 
dry,  and  that  is  the  sole  reason  for  lead  covering  che  cable. 
Also  it  should  be  noted  that  moisture  creeps  along  the 
fibres  of  such  paper  insulation  and  up  the  spaces  between 
the  copper  wires,  in  similar  fashion  to  its  effect  upon 
sugar,  so  that  if  the  joints  are  not  made  with  such  per- 
manent and  weather-proof  materials  as  cast  iron  or  lead, 
the  chances  are  for  their  ultimate  failure.  Suitable  iron 
boxes  or  lead  blanks  can  be  obtained  from  most  cable 
makers.-  stocks,  together  with  full  instructions  for 
making  the  joints.  If  an  experienced  plumber  cannot 
be  obtained,  it  is  safer  to  use  the  iron  box  method,  as 
these  are  more  simply  put  on.  In  connection  with  their 
use  it  should  be  specially  noted  that  the  filling  compound 
should  be  run  in  so  as  to  leave  no  space  inside  the  box. 
lids  will  mean  that  the  box  should  be  filled  twice,  the 
second  time  to  make  up  the  space  left  by  the  compound 
shrinking  on  cooling.  Otherwise,  if  the  shrinkage  is  not 
made  up,  the  space  left  acts  as  a  vacuum,  and  attracts 
moisture  into  the  box,  at  the  risk  of  causing  a  fault  where 
the  joint  fittings  are  not  completely  covered. 

Further,  with  regard  to  all  joints  on  lead-covered  cables, 
it  is  advisable  to  tightly  bind  and  sweat  a  strand  of,  say, 
'/ibths,  tinned  copper  wires  on  to  the  lead  sheathing  at  each 
side  of  the  joint,  so  as  to  allow  any  leakage  current  that 
may  be  conveyed  along  the  lead  a  free  passage  across  the 
joint.  Otherwise,  in  the  absence  of  such  a  convenient  bridge, 
the  leakage  current  jumps  from  one  conducting  surface  to 
another,  and  where  it  "  takes  off  "  it  makes  more  or  less 
serious  marks,  or  even  holes,  depending  on  the  size  of  the 
leak  and  on  the  distance  jumped.  This  is  what  is  termed 
electrolysis,  and  it  has  the  deplorable  faculty  of  making 
mountains  of  troubles  out  of  molehills  of  causes,  unless 
effectively  squelched  by  such  precautions  at  the  outset. 

The  ends  of  lead-covered  cables  are  probably  more  to 
blame  than  all  the  other  portions  put  together  for  troubles 
which  have  happened  to  them.  It  is  a  time-honoured 
aclage,  and  a  true  one,  "  Look  to  the  end,"  and  it  applies 
with  great  appropriateness  to  misfortunes  upon  cables,  and 
particularly  to  poor  results  in  testing.  In  the  latter  case, 
when  an  installation  is  completed  it  is  the  rule  to  make 
an  insulation  test  upon  the  length,  to  ensure  that  there 
is  nothing  wrong ;  and  when  this  comes  out  unsatisfactorily 
an  experienced  electrician  will  always  look  to  his  ends 
first,  as  they  are  most  liable  to  the  ill-effects  from  damp 
that  produces  disappointing  effects  upon  paper  insulation. 

To  obviate  such  effects  the  following  practice  should  be 
observed.  In  marking  off  a  single  cable  to  a  lug  on  a 
switchboard,  or  machine  in  a  dry  place,  the  lead  should 
be  stripped  back  a  couple  of  inches  (after  sweating  the 
conductor  into  the  lug),  and  either  rubber  or  bitumen  or 
guttaroid  tape  should  be  lapped  over  the  ends  of  the  lug 
and  the  cable  sheathing,  completely  covering  the  paper 
insulation  with,  say,  half  a  dozen  thicknesses.  Over  this 
bind  a  couple  of  layers  of  diatrine  or  Blackley  tape,  leaving 
Jin.  of  the  rubber  tape  standing  clear  upon  the  lug  end 
of  the  newly-insulated  joint.  In  a  damp  place  it  is  a  wise 
precaution  to  joint  a  tail  piece  of  rubber  cable  instead  on 
to  the  end  of  the  paper  cable  by  means  of  a  cast-iron  box 
(jointed  in  the  horizontal  plane),  to  prevent  chance  of  risk 
from  dampness.  This  cast-iron  box  with  rubber  tails  should 
always  be  used  where  concentric  or  twin  paper-insulated 
tails  are  to  be  terminated,  as  there  is  more  difficulty  in 
properly  insulating  such  joints  with  tapes  than  upon  single 
cables.  It  is  the  neglect  of  such  precautions  that  has 
caused  in  the  past  considerable  trouble,  as  it  has  been 
imagined  that  any  taping  arrangement  would  suffice  to 
i  end  such  cables  off  at  switchboards,  etc. 
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The  foregoing  notes,  as  mentioned,  apply  more  particu- 
larly to  the  paper-insulated  cables,  as  these  are  most 
generally  used  on  account  of  their  cheapness.  With  the 
more  exj)ensive  rubber-insulated  cables  it  is  almost  impos- 
sible to  go  wrong,  as  this  class  is  strong,  very  flexible,  water- 
proof, and,  for  most  situations  which  are  fairly  dry  it  is 
perfectly  simple  and  safe  as  to  jointing.  When  jointing 
cables  in  exposed  situations,  however,  properly  vulcanised 
joints  should  be  made;  or  else  cast-iron  boxes  should  be 
used,  as  witli  paper-insulated  cable.  This  latter  course  is 
the  most  usual  one  followed,  as  there  is  not  a  large  number 
of  experienced  jointers  at  large  who  are  used  to  vulcanising 
cable  joints. 

As  regards  bitumen  cables,  these  are  at  their  best  when 
used  as  single  conductors,  and  should  not  be  employed 
where  there  is  a  chance  of  undue  heating,  as  the  bitumen 
insulation  may  allow  the  wires  to  sink  through.  Also, 
when  laying  in  cold  weather  the  utmost  oar©  should  be 
used  in  bending  bitumen  cables,  as  they  have  a  great 
tendency  to  brittleness  at  low  temperatures.  This  is  also 
a  faidt  of  paper-insulated  cables.  A  further  defect  of 
bitumen  cables,  as  to  being  susceptible  to  the  action  of 
chemicals,  is  shared  by  rubber-insulated  cables.  There  is 
considered  to  be  a  danger  of  decentralisation  when  bitumen 
is  used  for  insulating  multiple  conductors  arranged  in  one 
cable,  owing  to  the  heating  effects  being  more  concentrated, 
and  therefore  where  a  cable  is  likely  to  be  overpowered, 
such  as  in  heavy  motor  working,  and  bitumen  cables  are 
considered  necessary  for  use,  it  is  advantageous  to  have  the 
conductors  first  insulated  with  paper,  to  offer  a  greater 
resisting  surface  to  the  decentralising  tendency. 

In  conclusion,  the  writer  advises  that  whenever  cables 
have  to  be  laid  by  one  with  little  experience  of  the  work, 
he  should  cast  aside  his  dignity,  and  apply  to  the  manu- 
facturer of  the  cable  to  be  used  for  their  advice  as  to 
methods  of  installing  them.  On  detailing  the  circumstances 
of  his  job  he  will  receive  the  best  attention  from  those 
makers  who  take  a  pride  in  the  reputation  of  their  cables  ; 
and  very  often  an  expert  will  be  sent  to  give  advice  on 
the  spot,  at  little  or  no  cost  to  the  customer,  should  difficult 
circumstances  arise.  Electric  cables  are  "  kittle  cattle," 
and  no  one  knows  better  than  the  cable  makers  themselves 
what  may  happen  to  their  products  if  improperly  dealt 
with,  to  their  customers'  inconvenience,  and  to  reflections, 
however  unjustifiable,  upon  their  own  fair  fame. 


POWER   GAS    PLANTS,   AND   SOME  OF 
THEIR  USES.* 

Uojtciuded  from  jxiflt  <>77. 
Sir  William  White  and  otlier  distinguished  authorities  have 
recently  discussed  the  use  of  gas  engines  for  marine  propulsion, 
and  although  it  may  appear  to  be  a  great  departure  it  will  be 
successfully  applied  sooner  or  later.  If  marine  engines  can  be 
run  for  one  half  to  three-quarters  of  a  pound  of  coal  per  horse 
power  hour,  the  advantages  from  the  point  of  view  of  a  designer 
of  steamships  are  very  great.  There  is  not  space  here  to  go  into 
the  question  at  length,  but  when  one  considers  that  maximum 
cargo  space  to  bunker  space,  economy  of  running,  and  the  use 
of  any  kind  of  fuel  without  smoke,  amongst  a  host  of  other 
advantages,  can  be  so  secured,  the  temptation  to  experiment  is 
great. 

A  gas  producer  plant  to  use  either  anthracite  or  bituminous 
coal  could  be  designed  without  difficulty  for  sea-going  purposes, 
and  it  would  if  anything  work  better  at  sea  than  on  land,  and 
there  seems  no  obstacle  to  successful  application  but  the  design 
of  the  engine.  Rapid  strides  r.re  being  made  with  the  internal- 
combustion  engine,  and  the  probability  is  that  the  next  twenty 
years  will  see  ocean  liners  successfully  propelled  by  power  gas 
in  extensive  use. 


*  Paper  re  id  bjfore  th;  M.iuoho3ter  Asjocia  tio  n  of  Engineers,  by  Mr.  T.  Rigby 
on  March  25th,  1905. 


APPENDIX  I. 

Test  of  Gas  Engines,  Rope-dhiven  Dynamo,  and  Suction  '■ 
Plant  at  Milfoi(i>-on-Ska  Electricity  Works,  March 
8th,  1903. 

The  test  was  made  under  the  supervision  of  Frank  Christy, 
Esq.,  M.I.E.E.,  of  Christy  Brothers  and  Middleton,  consulting 
engineers,  Chelmsford,  and  every  precaution  was  taken  to  ensure 
accuracy. 

The  gas  engine  was  of  Crossley's  make,  No.  46,289,  the  fly- 
wheel being  grooved  for  4  in.  ropes,  which  drove  a  Siemens 
shunt  wound  four-pole  dynamo  of  25k.w.  capacity  at  700 
revolutions  per  minute. 

The  suction  plant  was  the  first  which  had  been  made  by 
Crossley  Brothers  Limited  of  the  size,  and  the  whole  installation 
had  been  in  work  some  months  at  the  time  of  the  test.  The 
ignition  of  the  engine  was  electrical,  and  not  of  Crossley's 
standard  magneto  type,  bat  consisted  of  sparking  plugs  specially 
arranged  by  the  electrical  engineers  of  the  works,  but  they  gave 
trouble,  which  was  experienced  throughout  the  test  and  pre- 
judiced the  results  somewhat. 

The  test  was  commenced  witli  a  flying  start,  the  producer  at 
the  same  time  being  filled  with  coal  to  a  pre-determined  level. 
The  coal  was  weighed  by  a  spring  balance  checked  before  and 
after  test  by  standard  weights,  and  at  the  end  of  the  test  the 
fire  was  clinkered  and  cleaned  before  weighing  the  coal  required 
to  fill  up  to  the  pre  determined  level. 

The  volt  and  ampere  meters  were  of  Crompton's  moving 
con  type,  and  they  had  been  checked  by  standard  instruments. 
Readings  of  the  electrical  instruments  were  taken  every  ten 
minutes,  and  the  explosions  of  the  engine  were  counted  by  a 
Harding  five-figure  reciprocating  counter.  The  indicator 
diagrams  were  taken  by  a  special  indicator  of  Richards  type, 
modified  by  Casartelli,  of  Manchester,  and  the  springs  had  been 
specially  tested  b3'  them.  The  mean  pressures  of  diagrams  were 
obtained  by  planimeter. 

The  coal  used  was  anthracite  fuel,  about  inch  cube,  and  a 
sample  was  tested  at  the  National  Physical  Laboratory  at 
Bushey  Park,  the  calorific  power  being  certified  by  24  in. 
B.T.U.  per  pound. 

The  cylinder  of  the  gas  engine  was  11^  in.  diameter  by  24  in. 
stroke. 

Summary. 


Commenced  blowing  fire    11-35  a.m. 

(Jas  good  enough    11-46  a.m. 

(Owing  to  trouble  with  ignition  test  was  not 

started  before)    12  37  p.m. 

Test  ended   4-26  p.m. 

Duration  of  test   3  hrs.  49  miu. 

Average  lo  k!  on  dynamo    23'62  k.w. 

Average  revolutions  of  engine   2<2  per  m'nute. 

Average  number  of  explosions   113  per  minute. 

Maximum  M.E.P.  of  diagrams   68  lb  per  sq.  hr. 

Minimum  M.E.P  of  diagrams    62  lb.  per  sq.  in. 

Average  mean  pressure  of  indicator  diagrams  651b. 

Average  I.H.P.  of  gas  engine    46  25  l.H.P. 

Total  coal  used  during  trial   133  5  lb. 

Average  coal  per  hour    3  4'95  lb. 

Coal  per  k.w.  hour    1  '48  lb. 

Coal  per  I.H.P.  hour   755  lb. 

(Assuming  mechanical  efficiency  of  engine  to 

be  85  per  cent,  as  is  usual,  B.H.P.  of  engine)  39  3 1  B.H.P. 

Coal  per  B.H  P.  hour    -891b. 

Efficiency    of    dynamo   and    rope    drive  — 

Electrical  H.P.  at  dynamo    =  g().2  cent 

B.H.P.  of  engine 
Efficiency  of  fuel  conversion — 

Indicated  work  _  22'8  per  cent  ther- 

'  Heat  of 'fuel'  ~    mal  efficiency. 


APPENDIX  II. 
Report  on  Test  of  a  Crossley  Gas  Engine,  November 
25th,  1904. 

It  has  long  been  known  that  one  method  of  improving  the 
efficiency  of  gas  engines  is  to  increase  the  compression,  or,  what 
is  the  same  thing,  to  increase  the  ratio  of  expansion. 

Li  p  to  the  present,  when  usiug  coal  or  producer  gas,  the  com- 
pression has  been  limited  to  about  110  lb.  per  square  inch  ; 
compressions  higher  than  this  are  apt  to  heat  up  the  charge 
to  such  an  extent  as  to  cause  premature  ignition — that  is,  the 
charge  ignites  before  the  end  of  the  compression  stroke. 

Messrs.  Crossley  have  recently  brought  out  a  new  type  of 
engine,  in  which  the  compression  is  carried  to  over  200  lb.  per 
square  inch,  and  in  which  premature  ignition  is  prevented  by 
dr  awing  in  a  small  quantity  of  water  during  the  suction  stroke. 

The  engine  tested  was  of  the  electric  lighting  type,  with  an 
extra  heavy  flywheel  and  an  outer  bearing,  which  to  some 
extent,  accounts  for  the  mechanical  efficiency  being  lower  than 
in   their  ordinary  type  of  engine.    The  engine  cylinder  was 
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14  in.  diameter  and  21  in.  stroke;  the  duration  of  the  test  was 
6  hours  45  minutes.  During  this  time  the  engine  ran  perfectly 
smoothly,  without  either  premature  ignitions  or  back  explosions. 

The  power  was  taken  up  on  an  all-round  rope  brake,  water 
ccoled;  all  weights,  diameter  of  brake  wheel,  diameter  and 
length  of  stroke  of  cylinder,  were  measured  up  by  me  at  the  end 
of  the  test. 

Indicator  diagrams  were  taken  every  quarter  of  an  hour,  on  a 
special  Crosby  gas  engine  indicator. 

The  gas  was  measured  on  a  standard  meter  which  was 
certified  by  the  Meter  Testing  Department  of  the  Manchester 
Corporation  on  November  21st,  1904. 

The  calorific  value  of  the  gas  was  determined  at  intervals  in 
a  Junker's  calorimeter,  the  average  value  being  578  British 
thermal  units  per  cubic  foot  at  a  temperature  of  60deg.  Fall., 
and  under  a  barometer  of  30  in. 

The  clearance  volume  was  '243  cubic  feet,  the  cylinder  volume 
being  1872  cubic  feet,  the  ratio  of  expansion  being  8'7. 

The  maximum  pressure  in  the  cylinder  was  528  lb.  above 
atmospheric  pressure,  the  volume  at  maximum  temperature 
being  '247  cubic  feet. 

The  average  pressure  during  suction  was  1'9  per  square  inch 
below  atmosphere — that  is,  12  8  lb.  per  square  inch  absolute. 

The  compression  curve  is  given  by  the  equation  P  V  x.  2(.  s  equals 
6,508  foot  pounds,  and  the  expansion  curve  is  P  Vj.^j  equals 
17,610  foot  pounds. 

The  ratio  of  air  to  gas  as  found  from  the  exhaust  gases  is  10  2. 

During  the  suction  stroke  the  injected  water  appears  to  be 
turned  into  steam,  which  becomes  superheated  during  com- 
pression ;  heat  passes  into  the  charge  from  the  walls  until  a 
pressure  of  about  1001b.  per  square  inch  is  reached,  when  the 
charge  appears  to  be  as  hot  as  the  walls;  the  heat  additions 
prove  that  the  whole  of  the  available  heat — that  is,  the  total 
heat  of  the  charge,  less  that  rejected  into' the  water  jacket^has 
appeared  at  the  point  of  maximum  temperature.  Down  the 
expansion  curve  the  charge  appears  to  lose  heat  to  the  walls,  at 
first  rapidly,  but  toward  the  end  the  interchange  of  heat  has 
nearly  ceased. 

Taking  the  total  heat  of  the  gas  used  per  explosion  as  100,  the 
indicated  work  is  37  4;  heat  rejected  into  the  jacket  water  is  29, 
and  that  into  the  exhaust  33'6. 

The  percentage  (37'4)  of  useful  work  is  the  highest  thermal 
efficiency  which  has  to  my  knowledge  been  obtained  in  a  test. 

The  lower  value  has  been  taken  for  the  calorific  value  of  the 
gas — that  is  to  say,  the  latent  heat  of  the  water  formed  during 
combustion  has  been  taken  from  the  total  heat. 

(Signed)  F.  W.  Burstall, 
Change  Professor  of  Engineering,  The  University, 
Birmingham. 

Results  ok  Test  on  Chossley  Gas  Engine,  No.  48522,  on 
November  25th,  1904. 

Duration  of  test   6  hours  45  mins.  (405  mins.) 

Average  revolutions  per  minute   166'02. 

Average  explosions  per  minute    81 '2. 

Average  mean  pressure    91  '41  lb.  per  sq.  in. 

Average  I.H.P.,  total    60  5. 

Dead  weight  on  brake    423  lb. 

Average  pull  on  spring  balance    9'5. 

Effective  diameter  of  brake  wheel  ...    7 '61  ft. 

Average  B. H  P   497. 

Mechanical  efficiency   82  2. 

Coal  gas  used  per  hour  reduced  to  a 
temperature  of  60  deg.  Pah.  and  a 
barometer  of  30  iD   712  cubic  feet. 

Gas  per  I.  H. P.  per  hour    1177  at  60  deg.  Fah.  an  1 

30  in.  barometer. 

Gas  per  B.H.P.  per  hour   1443  at  60  deg.  Fah.  and 

30  in.  barometer. 

Average  calorific  value  of  coal  gas  ...    578  British  thermal  units 

per  cubic  foot  under  a 
pressure  of  30  in.  baro- 
meter and  at  a  t-mpera- 
ture  of  60  deg.  Fah. 

Thermal  efficiency  on  the  indicated 

power    37 '43  per  cent. 

Thermal  efficiency  on  the  brake  power    30  8  per  cent. 
Water  discharged  from  jacket  per 

minute   25"66  lb. 

Average  rise  in  temperature  of  jacket 

water    77'52  deg.  Fab. 

Mean   temperature   of   exhaust  as 

measured  by  Callender  pyrometer    381  deg.  Cen. 
Water    passed    into    cylinder  per 

minute         .    '131  lb. 

Average  percentage  of  carbon-dioxide 

in  exhaust  gas    57  per  cent. 

Average   percentage   of   oxygen  in 

exhaust  gas  a   9 '6  per  cent. 


Analysis  of  Manchester  Coal  Gas  taken  at  Messrs.  Crossley's 

Ltd.,  Opensh\w,  made  by  Prof.  Percy  F.  Frankland,  F.R.S. 

l'<  rcentage 
by  volume. 

Carbon-dioxide  (C02)    2'14 

Oxygen  (02)    0% 

*Heavy  hydrocarbons  (Ca  H,n)    6'80 

Hydrogen  (H2)    42  90 

Carbon-monoxide  (CO)   14  99 

Marsh  gas  (GH4)    30'93 

Nitrogen  (N.,)    2*24 

1(000 

*  This  6'8  per  cent  of  heavy  hjd-ocarbons  is  e]uivalent  to  8'5  per  cent 
of  ethylene  (C2H4). 
Volumes  of  oxygen  consumed  by  100  volumes  of  gas,  1 17*81. 
Heating  value  by  calculation  582  British  thermal  units  per  cubi ;  foot 
at  a  temperature  of  60  deg.  Fah  ,  and  under  a  pressure  of  30  in.  of 
mercury. 


Barrow-in-Furness- — Vickers,  Sons,  and  Maxim  have 
received  an  order  for  an  ioe  breaker  for  the  Canadian  Fisheries 
Board.  She  will  be  145  ft.  long,  and  is  intended  for  service 
on  the  Canadian  fishing  grounds  for  clearing  ice,  enabling 
fishing  operations  to  be  carried  on  in  unfavourable  weather. 
On  Thursday,  April  20th,  Vickers  launched  the  Thames  train- 
ing ship  Exmouth.  This  vessel  has  been  built  to  the  order 
of  the  Metropolitan  Poor  Law  Unions,  to  be  used  as  a  training 
ship  for  boys  to  enter  either  the  naval  or  mercantile  marine. 
She  replaces  a  wooden  ship  of  the  same  name,  which  has  done 
service  since  1876.  The  new  boat,  although  built  of  steel,  is 
so  constructed  as  to  present  a  very  similar  appearance  to  the 
old  two-decker,  with  its  picturesque  gun  ports  all  along  the 
broadside.  The  vessel  is  a  three-master,  the  forward  mast 
being  square  rigged.  The  vessel  is  300  ft.  long,  and  53  ft.  wide. 
The  outer  plating  below  water-line  is  of  iron;  iron  being  more 
durable  in  the  presence  of  sea  water.  The  decks  and  side 
linings  are  all  of  pitch  pine.  The  band  room  is  arranged  well 
forward.  There  is  arrangement  made  for  the  delivery  of 
lectures  on  board,  a  temporary  platform  and  limelight  apparatus 
being  provided.  Tailors'  and  carpenters'  shops  are  arranged 
forward  on  the  main  deck.  There  is  altogether  accommodation 
for  600  boys  and  the  necessary  officers.  On  the  orlop  deck  six 
schoolrooms  have  been  laid  out,  each  capable  of  seating  com- 
fortably about  48  boys.  Many  present-day  ships  are  anything 
but  healthy,  on  account  of  the  small  air  spaces  provided  in  the 
sleeping  quarters.  This  has  been  well  cared  for  in  the  design 
of  the  Exmouth  (for  which,  by  the  way,  Messrs.  Biles,  Gray, 
and  Company  arc  responsible),  and  there  ore  400  cubic  feet  of 
air  per  boy  in  the  sleeping  decks.  A  reliable  heating  system 
is  fitted,  the  air  being  heated  in  winter,  and  cooled  in  summer. 
The  total  cost  of  the  Exmouth  will  be  ,£63,000.  The  new  scout 
H.M.S.  Sentinel  was  through  her  final  trials  on  Wednesday, 
April  19th.  This  consisted  of  a  12  hours'  run,  and  everything 
was,  as  in  the  preliminary  trials,  entirely  satisfactory.  She 
will  now  be  accepted  by  the  Admiralty,  and  will  be  com- 
missioned very  shortly.  The  Skirmisher,  a  sister  ship,  is  almost 
ready  for  her  trials,' and  even  better  results  than  those  given 
by  the  Sentinel  are  expected.  Two  more  submarines  have  been 
finished,  viz.,  A7  and  Bl.  These  have  been  convoyed  down  to 
Plymouth  by  H.M.S.  Hazard.  For  the  past  five  years  there 
has  been  building  near  Millom  a  large  sea  wall  to  enclose  a 
large  area  of  ground,  under  which  hematite  ore  is  in  abundance. 
This  has  been  built  bv  the  Hodbarrow  Mining  Company,  and 
has  just  been  completed,  and  the  cost  is  in  round  figures  half-a- 
million  sterling.  The  wall  consists  of  two  parallel  banks  of 
limestone.  Between  the  two  the  space  is  filled  with  clay. 
Where  possible  this  clay  is  carried  down  to  natural  beds  of  clay. 
Where  this  was  impossible,  owing  to  the  clay  being  too  far  down, 
piles  have  been  driven  down  into  it  and  very  close  together. 
Again,  where  clay  could  not  be  reached  even  by  this  method 
sheet  steel  piling  has  been  resorted  to,  Thus  has  the  wall  been 
mede  water-tight.  One  or  two  particulars  will  convey  to  our 
readers  some  idea  of  the  extent  of  the  work:  1.500.CO0  tons  of 
limestone  have  been  used,  4,400  tons  of  steel,  100,000  cubic 
feet  of  timber,  1,000,000  tons  of  clay,  and  150.000  tons  of 
concrete. 

Clyde —So  far  as  April  has  goue  in  shipbuilding  matters 
on  the  Clyde,  business  is"  still  on  the  down  line,  and  if  March 
was  "  not  a  red  letter  month,"  as  we  reported  in  our  last, 
April  bids  fair  to  be  a  black  letter  month  indeed,  unless  it 
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be  that  owing  to  the  existing1  labour  troubles  with  the  pattern- 
makers, and  threatened  troubles  with  the  engineers,  the  same 
publicity  is  not  being  given  to  new  contracts.  At  the  moment 
only  six  new  contracts  have  been  reported,  with  a  gross  tonnage 
of  some  18,000  tons.  Messrs.  J.  M.  Campbell  and  Sons,  Glasgow, 
have  placed  an  order  with  Scott's  Shipbuilding  and  Engineering 
Company,  Greenock,  to  build  and  engine  two  high-class  cargo- 
carrying  steamers  of  7,000  tons  dead-weight  capacity.  Messrs. 
A.  Rodger  and  Company,  Port  Glasgow,  have  a  repeat  order 
from  Mr.  Robert  Dollar,  shipowner,  San  Francisco,  for  a  twin 
steamer  to  the  Hazel  Dollar,  supplied  by  Messrs.  Rodger  and 
Company  to  the  same  owner  some  few  months  back.  The 
carrying  capacity  of  these  steamers  reach  7,00:)  tons.  Messrs. 
Murdoch  and  Murray,  Port  Glasgow,  have  engaged  to  build 
two  steamers,  for  service  on  the  river  Amazon.  Messrs.  Ross 
and  Duncan,  Govan,  will  engine  one,  while  Messrs.  White  and 
Hemphill  will  engine  the  other.  Messrs.  John  Fullerton  and 
Company.  Paisley,  are  to  build  a  fast  cargo  steamer  for  the 
Glasgow  and  Liverpool  trade  of  Messrs.  Henry  Lamont  and 
Company,  of  Glasgow.  Messrs.  Ross  and  Duncan  will  also 
supply  the  engines  for  this  steamer.  Up  to  the  time  we  write, 
twelve  vessels  have  been  launched  since  our  last  report.  Messrs. 
Fleming  and  Ferguson,  Paisley,  put  a  suction  pump  hopper 
dredger  into  the  water,  to  order  of  the  Wexford  Harbour  Com- 
missioners. The  vessel,  if  one  can  apply  this  term  to  such  a 
craft,  was  named  the  Hantoon,  a  name  more  suggestive  of  the 
almond-eyed  Orientalist,  than  the  fiery  Celt  of  Hibcrnia.  She  is 
designed  to  raise  500  tons  of  material  per  hour,  from  a  depth  of 
25  ft.,  and  her  dredging  apparatus  presents  several  novel  and 
ingenious  arrangements,  expected  to  add  considerably  to  her 
adaptability.  The  Campbeltown  Shipbuilding  Company  launched 
a  steamer  of  some  2,30  tons  dead  weight,  for  foreign  owners, 
designed  for  general  trading,  and  named  the  Loke.  She  will 
be  engined  by  Messrs.  Kinc.aid  and  Company,  Greenock. 
Messrs.  Benrdmore  and  Company  Limited,  Govan,  launched  a 
cargo  steamer — built  on  speculation — from  their  Govan  yard.  She 
is  about  4,200  tons  gross,  of  a  superior  type,  and  will  be  fitted 
cut  by  the  Lancefield  Engine  Works  of  the  builders,  with  her 
engines,  and  all  the  latest  appliances  for  rapid  and  safe  handling 
of  cargo.  A  more  than  usual  interest  attaches  to  the  launch  of 
this  vessel,  as  with  her.  launch  is  marked  the  closing  of  the 
historic  yard  which  may  very  aptly  be  termed  the  cradle  of  the 
great  shipbuilding  industry  of  the  Clyde.  It  was  in  this  yard 
in  the  year  1850  that  Robert  Napier  found  scope  for  his  great 
genius  as  a  shipbuilder  and  an  engineer,  and  from  it  he 
launched  the  famous  Black  Prince,  the  first  ironclad  and 
prototype  of  all  the  modern  fighting  navies  of  the  world.  The 
Scotia,  the  last  ocean-going  paddle  steamer,  was  also  built 
here.  And  so  the  old  order  giveth  place  to  the  new,  and  Messrs. 
Beardmore  are  finally  committed  to  their  new  venture  at 
Dalmuir,  with  appliances  and  facilities  for  the  building  of 
vessels  unknown  in  the  days  of  the  father  of  the  Clyde  trade. 
Still  we  must  admit  "  there  were  giants  in  those  days "  in 
the  shipbuilding  and  engineering  professions.  Messrs.  Scott's 
Shipbuilding  and  Engineering  Company,  Greenock,  launched 
the  steel  screw  steamer  Fengticn,  to  order  of  the  China  Navi- 
gation Company,  London.  She  has  a  length  of  267  ft.  by  40  ft. 
by  18  ft.  moulded,  with  a  enrgo-carrying  capacity  of  about 
2,000  tons,  and  will  be  engined  by  the  builders.  It  is  just  15 
weeks  since  the  keel  of  this  vessel  was  laid.  The  Grangemouth 
and  Greenock  Dockyard  Company  launched  from  their 
Greenock  yard  the  Kyleakin,  a  steel  cargo  steainer  of  5,400 
tens  carrying  capacitv,  for  Messrs.  Abram  Addie  and  Cousins, 
Glasgow."  Length,  331ft.  by  48  ft.  by  24  ft.  4  in.  Messrs. 
David  Rowan  and  Company,  Glasgow,  supply  the  engines 
and  machinery.  Messrs.  Charles  Connell  and  Company  Limited, 
Scotstoun,  launched  the  steel  screw  steamer  Den  of  Crombie, 
to  order  of  Messrs.  Charles  Barrie  auel  Son,  Dundee;  her  gross 
tonnage  is  about  4,100  tons;  length,  380  ft.  by  47  ft.  3  in.  by 
30  ft.  Messrs.  Dunsmuir  and  Jackson,  Govan,  will  fit  her  up 
with  triple-expansion  engines  and  other  machinery.  Messrs. 
Alex.  Stephen  and  Sons  Limited,  Linthouse,  launched  the 
steamer  Nicoya,  to  order  of  Messrs.  Elder  and  Fyffe,  Man- 
chester, for  the  fruit  trade  between  the  West  Indies  and  this 
country.  Her  gross  tonnage  runs  to  4,000.  With  a  fair 
amount  of  passenger  accommodation,  she  has  a  cold  storage 
capacity  of  200,000  cubic  feet.  Triple-expansion  engines  by 
the  builders  are  28  in.,  45  in.,  and  75  in.  by  51  in.  stroke.  Messrs. 
Barclay,  Curie,  and  Company  Limited,  Whiteinch,  slipped 
the  steamer  Newby  Hall  into  the  river,  to  the  order  of  the 
Ellerman  Lines  Limited.  Her  dimensions  are  385  ft.  by  47  ft. 
3  in.  by  30  ft.  7  in  ,  with  a  total  carrying  capacity  in  holds  and 
bunkers  of  some  10,000  tons.  Built  to  the  highest  class  of  the 
British  Corporation.  Triple-expansion  engines  by  the  builders, 
33Jin.,  40  in.,  and  69  in.,  by  48  in.  stroke,  working  at  a  steam 
pm  sure  of  2121b.  The  Fairfield  Shipbuilding  and  Engineering 
Company  Limited,  Govan,  launched  a  triple-screw  turbine 
steamer  Dieppe,  built  for  the  London,  Brighton,  and  South 
Coast  Railway  Company.  She  is  intended  for  the  Newhaven- 
Dieppe  service.  She  is  fitted  with  three  independent  Parsons 
compound  turbines,  and  two  condensers,  on  the  system  now 
usual  on  turbine  steamers.    The  Fairfield  Company  turned  out 


the  turbines  from  their  own  workshops;  and  her  launch  was 
quite  a  society  (with  a  big  S)  affair.  Messrs.  Wm.  Denny 
and  Brothers,  Dumbarton,  also  had  a  turbine  launch.  A  cross- 
Channel  steamer  for  the  South-Eastern  and  Chatham  Company, 
who  have  been  compelled  to  extend  their  turbine-steamer  fleet, 
first  inaugurated  in  the  spring  of  19D3.  Messrs.  Mackie  and 
Thomson  launched  two  steam  trawlers  to  the  order  of  the 
Glasgow  Steam  Trawling  Company  Limited,  fitted  with  the 
very  latest  developments  in  machinery  and  appliances  for  the 
successful  prosecution  of  this  important  traffic. 

Belfast- — Lloyd's  shipbuilding  returns  for  the  first  three 
months  of  the  year  show  the  work  in  hand  in  Belfast  to  be 
192,455  tons.  This  is  practically  the  same  as  in  the  corres- 
ponding period  last  year,  and  indicates  a  fairly  steady  output. 
With  several  ships  in  the  first  stages  of  framing,  and  others 
in  the  fitting-out  stage,  work  is  fair  in  all  the  departments. 
One  discouraging  feature  of  the  situation,  however,  is  that  all 
work  on  a  large  boat  for  the  White  Star  Line  has  been 
suspended  now  for  several  months,  and  at  present  there  does 
not  seem  much  prospect  of  it  being  resumed.  This  ship  is 
about  half  plated,  and  is  occupying  one  of  the  largest  berths  in 
the  North  yard  of  Messrs.  Harland  and  Wolff.  The  two  large 
vessels,  built  for  the  Leyland  Line,  are  also  still  laid  up.  The 
principal  dimensions  axe:  Length,  670ft.;  beam,  74ft.;  and 
depth,  52  ft.  The  height  of  the  vessel  from  the  bridge  deck  is 
77  ft.  6  in.,  and  her  tonnage  is  22,500  tons.  Quadruple-expan- 
sion balanced  engines  driving  twin  screws  will  be  fitted,  and 
the  speed  will  be  20  knots  per  hour.  Several  interesting 
novelties  have  been  introduced  on  the  vessel.  One  of  the  features 
is  a  restaurant  where  passengers  may  dine  at  any  time  a  la 
carte.  There  are  eight  decks  altogether,  and  there  will  be 
electric  elevators  running  through  all  the  five  decks  where  there 
is  passenger  accommodation.  There  are  three  promenade  decks. 
Harland  and  Wolff  have  received  another  order  from  the 
Hamburg-American  Company,  and  this  will  be  commenced 
immediately,  making  altogether  three  vessels  at  present  in  hand 
for  this  company.  In  the  MusgTave  Channel,  no  work  having 
been  done  on  them  since  they  were  launched,  except  what  is 
necessary  to  keep  them  from  deteriorating.  Harland  and  Wolff 
Limited  have  received  an  order  from  the  Belfast  Steamship 
Company  for  two  cross-Channel  steamers  for  their  Liverpool 
and  Belfast  route.  The  new  boats  will  have  twin  screws,  but 
will  not  be  fitted  with  turbines.  One  of  the  points  determining 
this  decision  was  the  difficulty  of  handling  the  boats  in  the 
Liverpool  docks,  where,  owing  to  the  large  amount  of  shipping, 
space  is  very  limited.  They  will  be  slightly  larger  than  the 
Magic  of  the  same  company,  but  the  speed  will  be  greater  than 
any  of  the  existing  boats.  The  Magic  has  been  in  the  hands  of 
Harland  and  Wolff  receiving  a  thorough  overhaul,  and  will  be 
ready  for  her  station  again  before  the  Easter  traffic.  The  most 
important  event  of  the  month  was  the  launch  on  the  20th  of 
the  Hamburg-American  Line  steamer  Amerika.  This  ship  has 
been  built  on  the  slip  vacated  by  the  Baltic. 


NOTICES    OF    MEETINGS,  &C 


Junior  Institution  of  Engineers. — May  5th,  paper  to  be 
read  at  7  p.m.  on  "  The  Influence  of  Depth  of  Water  on  Speed 
of  Vessels,"  by  Mr.  L.  C.  Lambert;  and  at  8  p.m.,  paper  on 
"  Condensing  Plant,"  by  Mr.  James  N.  Boot.  May  8th,  visit 
to  the  Dorking  Water,  Gas,  and  Electricity  Works;  train 
leaves  Cannon  Street  at  1-30  p.m. 

Institution  of  Mechanical  Engineers. — Graduates  section: 
May  8th,  paper  will  be  read  by  Mr.  A.  B.  Scorer  on  "Design 
and  Construction  of  Horizontal  Engines."  May  11th,  annual 
conversazione. 

Iron  and  Steel  Institute. — May  11th  and  12th,  annual 
meeting  to  be  held  at  the  Institution  of  Civil  Engineers,  Great 
George  Street,  S.W.,  commencing  at  10-30  a.m.  each  day. 


A  Method  of  Determining  the  Moisture  in  Steam. — At 
the  recent  meeting  of  the  American  Society  for  the  Advance- 
ment of  Science,  Professor  D.  S.  Jacobus,  of  Stevens  Institute, 
described  a  method  for  determining  the  dryness  of  steam  at 
atmospheric  pressure  employed  by  him  in  an  investigation  of 
the  performance  of  steam  separators.  The  method  adopted  was 
to  mingle  a  known  weight  of  superheated  steam  at  a  given 
temperature  with  a  known  weight  of  the  saturated  steam  at 
atmospheric  pressure.  The  steam  after  being  mingled  was  still 
superheated  "and  its  temperature  was  measured.  From  data 
thus  obtained  the  amount  of  moisture  m  the  saturated  steam  was 
determined.  This  method  is  similar  to  that  employed  by  George 
II.  Barriis,  M.E.,  in  one  of  the  older  forms  of  his  calorimeter. 
It  permits  of  accurate  measurements  and  so  eliminates  many 
common  sources  of  error. 
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THE   SPARKS- BOOTH  BY  HYDRAULIC 
CLUTCH. 

This  clutch  has  been  devised  to  overcome  the  general  dis- 
advantages of  metal  and  leather-faced  clutches  in  wear  and 
liability  to  burn.  The  whole  of  the  power  is  transmitted 
through  a  column  of  oil,  the  result  being  that  it  can  be 
applied  gradually  and  without  shock,  and  on  any  speed. 
The  drive  is  resilient,  and  no  injury  is  done  when  the  clutch 
is  allowed  to  slip.  The  action  may  be  seen  from  the 
illustration  and  the  following  description  : — ■ 

The  whole  of  the  case  formed  by  casting  B  and  flywheel  ! 
A  is  filled  with  oil  through  filler  K.    Supposing  the  flywheel 
to  be  revolving  and  the  clutch  pedal  to  be  depressed,  the  | 
gear  being  in,  causing  the  shaft  G  with  C  to  be  moved  into 
the  interior  of  case.    No  resistance  is  offered  to  the  oil,  I 


THE    SPARKS-BOOTH  BY 


LAUNCHES  AND  TRIAL  TRIPS. 


Crown  of  Castile- — On  April  15th  the  new  steamer 
Crown  of  Castile,  built  by  Messrs.  David  and  William 
Henderson  and  Company  Limited,  Partiok,  Glasgow,  to  the 
order  of  Messrs.  Prentice,  Service,  and  Henderson,  Glasgow, 
underwent  her  official  trials  on  the  Firth  of  Clyde,  when  a 
mean  soeed  of  12  9  knots  was  easily  attained.  The  vessel, 
which  is  400  ft.  by  53  ft.  2h  in.  by  28  ft.  4  in.,  is  classed  100  Al 
in  Lloyd's  Registry,  three  deck  rule,  has  a  gross  tonnage  of 
about  4,500  tons,  and  has  been  specially  designed  to  suit  the 
owners'  West  Indian  trade.  The  'tween  decks  are  of  exceptional 
height,  and  the  holds  clear  for  carrying  long  cargoes.  The 
machinery,  which  has  also  been  constructed  by  Messrs. 
Henderson,  consists  of  a  set  of  triple-expansion  engines,  having 
cylinders  of  27  in.,  46  in.,  and  76  in.  diameter,  with  a  stroke 
of  4H  in.,  and  four  single-ended  boilers,  working  at  a  pressure 
of  1801b.  per  square  inch. 


I 


I 
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HYDRAULIC  CLUTCH. 


as  a  considerable  aperture  is  produced  by  the  coned  surfaces 
moving  away  from  each  other;  but,  upon  the  pedal  being 
gradually  released,  this  aperture  is  reduced  in  size,  and 
resistance  is  offered  between  the  pallets  E  and  the  stop  D, 
thus  starting  the  car  in  motion.  When  the  centre  portion 
C  is  engaged  in  B,  a  joint  is  made  which  prevents  the  oil 
from  escaping,  except  by  the  small  passage  L,  which  con- 
ducts any  pressure  produced  between  stop  D  and  pallet  E 
to  the  back  of  the  clutch,  holding  it  firmly  in  position.  In 
practice  this  pressure  is  about  401b.  per  square  inch,  the 
number  of  square  inches  exposed  is  about  100;  so  100  in. 
x  40  lb.  =  4,000  lb.  holding  clutch  in  place.  Tire  pressure 
goes  up  in  proportion  to  work  done. 

A  model  of  this  clutch  was  exhibited  at  the  recent  auto- 
mobile show  at  the  Agricultural  Hall,  Islington,  and 
attracted  favourable  attention  and  comment. 


We  have  received  a  copy  of  the  prospectus  for  1905  of  the 
Working  Men's  College,  Melbourne,  the  Technical  College,  and 
School  of  Minas  for  the  Metropolitan  district  of  Victoria, 
Australia.  The  arrangement  of  the  courses  and  the  names  on 
the  teaching  staff  show  that  nothing  is  lacking  to  provide  an 
efficient  technical  education  in  this  part  of  the  colonies. 


Aline- — Messrs.  Sir  W.  G.  Armstrong,  Whitworth,  and 
Company  Limited  launched  from  their  Walker  shipyard  on 
April  17th  the  paddle  steamer  A  Hue,  for  the  Algeciras  Railway 
Company.  She  is  a  handsomely-modelled  vessel,  135  ft.  long  by 
20  ft.  6  in.  in  width,  and  is  comfortably  fitted  out  for  the 
conveyance  of  passengers  across  the  Bay  of  Algeciras.  She  is  to 
be  fitted  with  compound  diagonal  surface-condensing  paddle 
engines,  supplied  by  Messrs.  IjOw,  MacLachlan,  and  Company 
Limited.  Steam  is  supplied  by  a  large  steel  boiler  working 
tinder  forced  draught,  and  the  power  of  the  machinery  is 
sufficient  to  propel  the  vessel  at  a  speed  of  about  12  knots. 
The  launching  ceremony  was  gracefully  performed  by  Mrs. 
D.  R.  MacDonald,  and  after  the  launch  the  vessel  was  taken 
to  the  sheerlegs  to  receive  her  machinery. 

Exmouth. — The  training  ship  Exmouth  was  launched  on 
April  20th  at  Barrow-in-Furness  by  Messrs.  Vickers,  Sons,  and 
Maxim  Limited.  The  vessel  if  a  complete  replica  of  the  old 
Exmouth,  a  ship  of  90  guns  which  carried  the  flag  of  Admiral 
Seymour  in  the  Baltic  and  Crimean  Wars,  and  which  since  1870 
has  been  used  by  the  Metropolitan  Poor  Law  Unions  for  train- 
ing lads  as  sailors  for  naval  and  mercantile  ships.  The  new 
vessel  is  built  of  steel,  and  is  to  take  the  place  of  the  old 
Exmouth,  which  was  built  of  vcod. 

Honor- — Messrs.  Ramage  and  Ferguson  Limited,  Leith. 
launched  on  April  20th  a  twin-screw  steam  yacht,  of  over  1,000 
tons  Thames  measurement,  which  they  have  built  for  the  Baron 
De  Forest,  The  vessel  is  constructed  on  the  double-deck  prin- 
ciple, the  shade  deck  being  continuous  right  fore  and  aft,  and 
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the  sides  built  up,  except  for  a  part  aftof  the  forecastle  and  another 
part  aft  in  way  of  the  gangways.  Her  dimensions  are:  260ft. 
over  all,  31  ft.  beam,  and  over  16  ft.  deep.  She  will  be  rigged 
as  a  pole-masted  schooner.  She  is  not  intended  to  be  a  fast 
craft,  but  will  cruise  at  a  mean  speed  of  13  knots.  Her 
machinery  will  consist  of  two  sets  of  triple-expansion  engines 
capable  of  indicating  1,400  horse  power.  The  yacht,  which  was 
named  Honor  by  the  Countess  of  Mar  and  Kellie,  will  be  classed 
100  Al  at  Lloyd's.  A  pathetic  interest  attaching  to  the  Honor 
is  that  she  was  the  last  vessel  to  be  designed  by  the  late  Mr. 
G.  L.  Watson. 

Messrs.  Mackie  and  Thomson,  Govan,  launched  on  April 
20th  two  steam  trawlers,  named  the  Gowan  and  the  Nettle, 
built  to  the  order  of  the  Glasgow  Steam  Trawling  Company 
Limited.  Their  dimensions  are:  Length,  110  ft.;  breadth, 
21ft.;  and  depth,  12  ft.,  with  a  gross  tonnage  of  180  tons.  The 
vessels  are  fitted  with  all  the  latest  appliances  for  the  purpose 
of  trawl  fishing,  the  fish  room  being  kept  at  a  very  low 
temperature  by  means  of  special  arrangement  of  the  ice  com- 
partments, which  ensure  the  fish  being  brought  to  market  in 
the  best  possible  condition  even  in  the  height  of  summer.  Com- 
pound surface-condensing  engines,  having  cylinders  16in.  and 
34  in.  diameter  by  23  in.  stroke,  and  a  large  steel  boiler,  will  be 
supplied  by  Mr.  W.  V.  V.  Lidgerwood,  Coatbridge. 


NAVAL  NOTES. 

Leon  Gambetta.—  Le  Yacht  reports'  that  the  French  cruiser 
Leon  Gambetta  has  been  rapidly  repaired  after  her  recent  slight 
injuries,  and  has  resumed  her  trials,  interrupted  more  than  a 
year  ago  by  damage  which  it  has  taken  months  in  dock  to  make 
good.  Her  first  trial  was  one  at  moderate  speed  for  five  hours 
with  only  her  central  engine  and  four  sets  of  boilers  at  work. 
This  was  quite  satisfactory.  The  second  trial  was  at  full  speed, 
and  her  engines  easily  developed  and  maintained  for  two  hours 
26,200  horse  power,  the  contract  being  for  25,000  horse  power. 
Th»  average  speed  was  22"  105  knots.  The  opportunity  was  taken 
to  fire  her  6'48  in.  and  2  56  in.  guns,  and  this  was  done  without 
hitch  of  any  kind  and  without  sign  of  strain  on  the  parts  of 
the  vessel  concerned. 

The  United  States  Naval  Board  has  recommended  the  accept- 
ance of  the  tender  of  the  Pore  River  Shipbuilding  Company  for 
two  turbine  cruisers,  and  that  of  the  Bath  Ironworks  for  one 
cruiser  with  reciprocating  engines. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


MIDDLETON'S  SYSTEM  OF  SUBMARINE  NAVIGATION. 

To  the  Editor  of  "  The  Practical  Engineer." 

In  The  Practical  Engineer  of  December  16th,  1904,  we  gave  a 
notice  of  the  above  system  of  .submarine  navigation,  with 
some  figures  illustrating  its  benefit  on  such  a  type  as  the  Al 
.submarine.  The  following  letter  from' the  pen  of  a  lieutenant  of 
the  Dutch  Navy,  questioning  the  correctness  of  the  reasoning, 
will  prove  of  interest:  — 

Dear  Sir, — In  The  Practical  Engineer  of  December  16th, 
1904,  which  I  did  not  see  before  to-day,  I  find  on  page  691 
a  very  short  description  of  the  Middleton  system  of 
submarine  navigation,  in  which  there  is  a  calculation 
which  must  show  that  a  submarine  like  the  Al  would  have 
to  go  to  the  bottom  in  case  a  hole  of  some  28  square  inches 
were  made  in  it,  when  15  ft.  below  the  surface  of  the  water. 
I  should  like  to  point  out  to  the  author  that  lie  has  omitted 
an  important  factor;  viz.,  the  counter  pressure  in  the  boat, 
which  will  gei  gradually  larger  as  the  water  flows  in,  thereby 
diminishing  the  speed  of  influx. 

The  statement  holds  good  if  there  is  no  counter  pressure, 
but  as  soon  as  this  is  the  case,  there  will  not  be  31  ft.  per 
second  for  the  velocity  of  the  water,  but  a  considerably 
smaller  figure',  owing  to  the  counter  pressure  which  exists  ni 
varying  degree  within  the  hull,  so  that  the  statement  within 
the  margin  taken  will  be  overthrown. 

Perhaps  the  author  will  kindly  take  this  matter  up,  and 
I  should  like  to  know  his  present  views  through  the  medium 
of  your  valued  paper. — Yours  respectfully,  '  K. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


1905.  Apprenticeship. — I  have  spent  four  years  of  my  apprentice- 
ship as  a  fitter,  having  signed  for  five  years.  I  signed  when  I  was 
18  years  of  age,  and  now  being  of  age,  am  I  bound  to  serve  the 
other  year,  and  if  not,  can  I  claim  four  years'  papers?— One 
Anxious  to  Know. 

Answer. — In  reply  to  "One  Anxious  to  Know,"  he  should  be 
aware  that  he  is  bound  to  serve  his  full  time,  regardless  of  age. 
Apprenticeship  deeds  are  the  only  ones  that  a  minor  can  legally 
sign,  and  becoming  of  age  gives  no  relief,  unless  by  mutual 
consent. — E.  E.  P. 


1904-  Pneumatic  Hammers.  — Could  any  of  your  readers  kindly 
inform  me  :  1.  The  cost  of  working  a  pneumatic  hammer  per 
hour  ?  2.  The  amount  of  air  used  per  hour  ?  3.  The  horse 
power  required  per  hour  to  compress  the  air  required  ? — W.  H.  R. 

1906.  Propeller. — Will  some  reader  favour  me  with  a  formula  to 
work  out  the  area  and  number  of  blades,  the  pitch  and  the 
diameter  for  a  propeller?  L.W.L.,  150;  mid-section  area,  138 
square  feet ;  revolutions  of  engine,  125  per  minute  ;  speed  of 
vessel,  17  knots. — Venture. 

1907.  Pump. — Will  some  leader  explain  how  I  may  determine  the 
sizes  of  bore  for  delivery  and  suction  for  various  pumps  ? — Pump. 

1908.  Drawing  of  Air  Compressor  Cylinder,  with  Mountings- 
Could  any  reader  of  The  Practical  Engineer  supply  or  inform  me 
where  a  complete  working  detail  drawing  of  an  air  compressor 
cylinder  6  J  in.  diameter,  by  26  in.  stroke,  with  valves  and 
mountings,  could  lie  got  ?  Compressor  to  work  up  to  a  pressure  of 
180  lb.  per  square  inch  at  150  revolutions  per  minute.  Air 
cylinder  piston  is  to  be  driven  from  the  piston  rod  of  a  horizontal 
steam  engine ;  that  is  to  say,  the  air  compressor  cylinder  will  be 
fixed  in  a  similar  position  as  the  back  cylinder  of  a  horizontal 
tandem  engine. — Boiler-maker. 


ANSWERS  TO  CORRESPONDENTS. 

E.  N. — We  think  you  can  obtain  the  information  you  require  on 
application  to  Mr.  J.  F.  Brown,  engineer,  Harbour  Works, 
Pwllheli,  North  Wales. 


MISCELLANEA. 


The  Electrical  Company  Limited,  Charing  Cross  Road, 
London,  W.C,  send  circular  giving  specification  of  their  single, 
two,  and  three-phase  motors.  This  is  an  excellent  publication, 
giving  prospective  users  a  large  amount  of  useful  information 

concerning  this  class  of  motor. 

Naval  Contract  Work. — The  annual  report  of  the 
Thames  Ironworks  Shipbuilding  and  Engineering  Company 
Limited  for  the  year  1904  states  that  the  shipbuilding  depart- 
ment has  for  the  most  part  been  occupied  with  the  construc- 
tion of  the  armoured  cruiser  Black  Prince,  launched  in 
November  last.  In  the  late  autumn  of  the  year  the  London 
County  Council  placed  with  the  company  orders  to  build  ten 
steamboats  for  the  new  river  service,  at  a  price  higher  than 
was  quoted  by  competitors  in  the  north.  The  construction  of 
these  boats  has  been  pushed  on  with  great  expedition  through 
the  worst  season  of  the  year,  and  no  difficulties  in  delivering 
to  contract  date  are  anticipated.  The  engineering  works  at 
Greenwich  and  Deptford  have  successfully  carried  through  the 
construction  and  trials  of  the  21,000  horse  power  machinery 
for  the  cruiser  Devonshire,  and  have  completed,  so  far  as  the 
shops  arc  concerned,  the  23,500  horse  power  machinery  for 
the  cruiser  Black  Prince,  and  within  the  last  five  months  have 
completed  seven  sets  of  paddle  machinery  for  the  L.C.C.  steam- 
boats, three  sets  having  been  built  in  the  shipbuilding  depart- 
ment. The  electrical  engiiiecrinu-  department  has  been  fully 
employed  on  Admiralty  orders.  The  accounts  show  a  profit  of 
£52,633;  this  amount  is  subject  to  debenture  interest,  trustees, 
and  directors'  fees,  after  deducting'  which  there  remains  a 
balance  of  ,£39,113,  making  with  the  sum  /brought  forward  a 
total  of  £41,892. 
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RISKS  UPON   ACCIDENTS  FROM  ILLNESS. 

The  Employers'  Liability  Act  has  furnished  more  trouble 
for  Judges  than  any  other  Act  that  has  reference  to  the 
industries  of  this  country,  and  the  manner  in  which  the 
awards  are  given  has  led  to  speculations  being  made  con- 
cerning the  possibility  of  having  to  pay  compensation  for 
ninny  accidents,  owing  to  decided  cases  that  seem  to  favour 
one  side  in  one  dispute  and  the  opposite  in  another. 

Another  decision  has  just  been  rendered  by  the  Court 
of  Appeal  that  must  have  far-reaching  effect  not  only  upon 
the  class  of  work  to  which  the  decision  referred,  but  to  all 
cases  wherein  men  are  engaged  and  subject  to  risk  during 
the  ordinary  course  of  their  employment.  It  would  now 
appear  to  be  the  settled  law,  subject  to  a  further  appeal 
that  may  be  taken  to  the  House  of  Lords,  that  should  a 
person  known  to  be  the  subject  of  sudden  illness  be  seized 
with  that  illness  while  in  the  execution  of  his  duties  and 
meet  his  death  thereby,  such  a  death  would  probably  be 
brought  under  the  definition  of  an  accident,  and  compensa- 
tion would  have  to  *e  paid  in  the  ordinary  way  therefor. 

In  every  engineering  works  there  is  of  necessity  a  risk 
more  accentuated  in  connection  with  some  operations  than 
with  others  •  this  risk  will  have  to  be  taken  into  account 
when  considering  the  physical  weaknesses,  tendencies,  and 
antecedents  of  the  workman  who  is  to  be  placed  to  carry 
out  the  particular  operations  that  are  involved.  It  may 
be  that  to  place  a  man  who  is  subject  to  fits  to  work,  for 
example,  a  shaping  or  planing  machine,  will  make  a  com- 
bination risk  to  the  employer  greater  than  would  be  the 
case  were  an  ordinary  person  not  subject  to  fits  or  similar 
weakness  in  charge  of  the  machine.  Should,  however,  an 
accident  arise  owing  to  the  person  in  charge  falling  or 
becoming  entangled  in  any  way  either  with  the  moving 
bed,  tools,  or  gearing,  such  an  accident,  viewed  by  the 
decision  that  has  just  been  given,  will  have  to  be  treated 
as  one  that  the  employer  must  insure  against  and  provide 
for. 

In  the  particular  case  to  which  we  refer  the  Judge  of  the 
Greenwich  County  Court  decided  that  a  man  employed  close 
to  the  opening  into  the  hold  of  a  ship,  and  whose  duty  it 
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\\  a$  to  guide  a  bucket  which  was  lowered  and  raised  there- 
from by  a  crane,  and  who,  having  a  seizure  while  standing 
on  the  stage,  and,  falling  into  the  hold,  was  fatally  injured, 
was  not  so  injured  by  that  which  was  an  accident  con- 
templated by  the  Employers'  Liability  Act  or  one  arising 
"  out  of  the  employment,"  but  that  it  arose  from  the 
inherent  tendency  to  fits  or  the  weak  condition  of  the  man 
himself,  and  therefore  the  employers  were  not  in  his  opinion 
liable. 

It  was  urged  in  support  of  the  employer's  contention 
thai  the  accident  was  one  that  did  not  arise  ''  out  of  the 
employment,"  that  the  employment  itself  did  not  in  the 
slightest  degree  bring  about  or  set  up  that  which  caused 
the  fatal  injury,  and  therefore  the  workman  was  precluded 
from  throwing  upon  his  employer  the  special  risk  such  as 
arose  from  his  personal  weakness  or  his  tendency  to 
epilepsy,  which  was  a  disability  of  his  physical  system  that 
he  carried  with  him  to  his  work,  and  which  was  a  risk 
wherever  the  man  was  engaged  or  where  he  might  be 
standing  wholly  i<nafTected  by  the  nature  of  the  work  or 
the  position  in  which  he  might  be  placed.  It  was  therefore 
urged  that  that  which  really  happened  was  that  the  man 
was  smitten  by  a  disease  that  he  was  known  to  be  subject 
to,  while  the  fact  that  he  happened  to  be  standing  near 
to  the  hold  could  not  make  the  employers  liable  when 
he  fell  into  it  as  a  result  of  a  seizure. 

The  Court  of  Appeal,  however,  completely  set  aside  the 
decision  of  the  County  Court  Judge,  and  dismissed  the 
suggestion  that  the  accident  was  due  to  the  fit  and  not 
to  the  employment.  The  three  Judges  were  unanimous  in 
finding  that  the  accident  arise  "  out  of  the  employment," 
as  it  was  part  of  the  duty  of  the  man  to  stand  where  he 
was  standing,  and  that  which  caused  the  accident  was  the 
fall  or  the  injury  and  not  the  fit  that  initiated  it.  The 
injury  was  brought  about  by  the  necessity  imposed  upon 
the  man  of  working  near  to  the  opening  into  the  hold, 
and  although  there  was  a  disability  attached  to  the  man 
that  disability  was  carried  by  the  workman  to  his  work, 
and  if  in  the  discharge  of  his  duty  he  met  with  an  accident 
ihe  remote  cause  of  which  was  his  physical  disability,  such 
did  not  remove  the  liability  of  the  employer  for  the  accident 
that  so  arose. 

It  would  appear  from  this  decision  that  if  a  workman  is 
placed  in  the  course  of  his  employment  in  a  dangerous 
position,  whether  he  is  healthy  or  otherwise,  or  whether  he 
has  a  physical  disability  owing  to  disease  or  old  age,  such 
disability  or  weakness  will  not  have  to  be  considered  here- 
after as  lessening  the  risks  of  the  employers,  although  it 
is  possible  there  will  be  a  reaction  on  their  part,  inasmuch 
as  they  may  exercise  greater  care  in  selecting  men  who 
by  their  age  or  otherwise  will  be  assumed  to  be  free  from 
some  of  the  physical  disabilities  that  others  are  subject  to. 

Wireless  Telegrams  to  Submarines.  —  The  naval  cor- 
respondent of  the  Pall  Mall  Gazette  announces  an  important 
submarine  achievement  by  means  of  which  wireless  tele- 
graphy may  be  worked  between  submarines  which  have 
dived  and  the  ships  and  shore  stations  they  are  working 
with.  Before  it  was  made  the  whereabouts  of  a  submarine 
after  she  had  dived  was  as  much  of  a  mystery  to  friend 
as  to  foe,  but  with  the  new  system  of  signalling  she  can 
keep  in  touch  with  her  parent  ship  or  shore  station  just 


a8  well  when  under  water  as  when  on  the  surface.  The 
application  of  wireless  telegraphy  to  submarine  uses  is  not 
the  only  great  improvement  made  recently  in  connection 
with  this  form  of  signalling.  The  British  navy  now 
possesses  three  distinct  "  tunes,"  and  experiment  has  shown 
that  by  using  these  one  British  warship  can  "  speak "  to 
another  even  when  foreign  vessels  lying  near  by  are  work- 
ing their  wireless  telegraphy  instruments.  The  foreigners 
can  neither  take  in  the  British  messages  nor  render  them 
unintelligible  by  "  cutting  in."  Before  "  tuning  "  reached 
its  present  perfection,  communication  by  means  of  wireless 
telegraphy  was  liable  to  interference. 

London  County  Council  Steamers. — The  London  County 
Council  have  just  passed  the  first  completed  steamer  for 
their  new  service  on  the  Thames.  This  vessel,  the  Thomas 
More,  has  been  built  by  Messrs.  Thornycroft,  at  their 
Woolston  Works,  Southampton,  and  supplied  with  engines 
constructed  by  Scott  and  Company,  Greenock.  The  dimen- 
sions are  130  ft.  by  18  ft.  7  in.  The  upper  deck  of  the 
vessel  is  flush  from  stem  to  stern,  and  fitted  with  seats. 
The  saloons  forward  and  aft  of  the  machinery  under  the 
upper  deck  are  heated  by  steam  and  lighted  by  electric 
light.  Loaded  with  26  tons  dead  weight,  and  drawing 
2  ft.  .10  in.  salt  water,  the  vessel  was  tried  on  the  measured 
mile  at  Stokes  Bay,  where  she  easily  maintained  for  2 
hours  a  speed  of  13£  miles — £  mile  in  excess  of  the  London 
County  Council  requirements.  The  engine  power  for  this 
speed  was  about  300  indicated  horse  power.  The  vessel 
is  noteworthy  in]  several  respects.  She  is  the  first  vessel 
completed  by  Messrs.  Thornycroft  in  their  new  yard.  Then 
Lloyd's  Begistry  have  amended  their  rules  to  meet  the  case 
of  light-draught  river  steamers.  This  is  the  first  vessel 
of  the  kind  they  have  ever  classed,  and  the  technical 
advisers  of  the  London  County  Council  are  to  be  congratu- 
lated on  succeeding  in  breaking  down  Lloyd's  traditions. 
Hitherto  the  smallest  rivets  recognised  by  Lloyd's  have  been 
|  in.  diameter,  but  in  these  vessels,  where  the  plating  is 
only  3/,o  in.  thick,  they  have  reduced  the  minimum  size 
of  rivets  to>  $  in.,  and  have  published  a  standard  circular 
embodying  this  minimum  in  their  rules.  Mr.  Fitzmaurice, 
the  chief  engineer  of  the  Council,  has  (says  the  Glasgow 
Herald)  taken  charge  of  this  department  of  their  work, 
and  he  had  as  his  technical  advisers  in  the  design  the  well- 
known  firm  of  naval  architects  Messrs.  Biles,  Gray,  and 
Company,  who  have  also  assisted  him  in  the  supervision 
of  the  construction  of  the  vessels. 


Manchester  Engineers  at  Castleton. — On  Thursday,  the 
4th  inst.,  a  large  party  of  the  Manchester  Engineers' 
Association  journeyed  to  Castleton  on  the  Lancashire  and 
Yorkshire  line  of  railway  for  the  purpose  of  inspecting 
the  extensive  machine  making  works  of  Messrs.  Tweedales 
and  Smalley.  This  firm  twelve  years  ago  commenced 
operations  with  some  400'  workmen  ;  the  number  employed 
to-day  is  1,'600.  The  works,  both  in  extent  and  working, 
astonished  old  stagers  in  the  engineering  world.  The  visitors 
were  on  arrival  divided  into  parties,  and,  under  experienced 
guidance,  they  viewed  the  various  departments  in  which 
the  construction  of  textile  machinery  is  carried  on.  The 
foundry,  the  grinding  house,  the  numerous  wheel  cutting, 
screw  and  bolt  making,  and  other  machines,  mostly 
automatic ;  the  joinery  department,  and  many  other 
features  too  numerous  to  mention  were  duly  inspected,  from 
pig  iron  to  the  finished  article.  Not  a  little  astonishment 
was  expressed  at  the  economical  arrangements  for  bringing 
in  the  raw  material  by  railway  and  canal,  down  to  the 
despatch  of  the  firm's  products.  After  the  inspection,  the 
firm  invited  the  visitors  to  partake  of  light  refreshments, 
and  Mr.  Matthews,  President  of  the  Manchester  Engineers' 
Association,  took  the  chair,  and,  in  a  few  well-chosen  words, 
invited  those  present  to  join  in  a  vote  of  thanks  to  Messrs. 
Tweedales  and  Smalley  for  their  kindness  in  allowing  them 
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to  go  over  such  magnificent  works.  Mr.  A.  Saxon, 
ex-President,  supported  the  chairman's  remarks,  and  Mr. 
S.  Tweedale  acknowledged  the  vote  of  thanks  on  behalf  of 
the  firm  in  appropriate  terms.  In  the  evening,  Mr. 
Matthews  entertained  the  Council  and  friends  to  dinner  at 
the  Midland  Hotel,  Manchester,  and  reiterated  his  remarks 
as  to  the  pleasure  they  had  experienced  in  visiting 
Castleton,  and  added  a  word  of  warning  to  the  trades  unions 
to  be  careful  in  their  demands,  especially  in  the  matter 
of  overtime,  lest  they  brought  ruin  on  the  engineering 
trades  of  the  country. 


The  open  hill-climbing  competition  of  the  Autocycle  Club, 
which  is  regarded  as  the  hill-climbing  championship,  took 
place  near  Haslemere,  on  the  6th  inst.  The  hill  is  about 
a  mile  long,  and  has  an  average  gradient  of  1  in  11,  the 
stiffest  portion  being  250  yards  of  1  in  4|.    Results:  — 

Class  1  :    F.   Hulbert,   2§  horse  power  Triumph,  1, 

2  min.  284/s  sec. ;  A.  F.  Ilsley,  2f  Phcenix,  2.  No  others 
finished. 

Class  2:  A.  E.  Lowe,  3  Jap,  1,  2  min.  314/5  sec. ;  R.  W. 
Ayton,  3  Triumph,  2. 

Class  3  :  J.  Hancox,  3  Roc,  I;  1  min.  58'/5  sec. ;  T.  Silver, 

3  Quadrant,  2. 

Class  4  :  J.  F.  Crundall,  5  Humber,  1,  1  min.  482/s  sec. ; 
E.  D.  Fawcett,  4  Bat,  2. 
Class  5  :  No  starters. 

Class  6  :  W.  Gunn,  10  Lagonda  tri-car,  1,  4  min.  44/5  sec. ; 
J.  F.  Crundall,  5  Humber  tri-car,  2,  4  min.  31  '/5  sec. 


SOME   BRITISH    OBJECT    LESSONS  FOR 
AMERICA. 

If  there  are  any  who  have  been  led  into  the  belief  that 
British  engineering  seldom  leads  the  way  in  these  days  of 
international  rivalry,  they  would  do  well  to  think  for  a 
moment  of  certain  .matters  which  are  now  engaging  the 
attention  of  some  of  the  leading  cities  in  the  States.  First, 
there  is  a  scheme  on  foot  for  giving  New  York  a  great 
municipal  electricity  supply  and  refuse  destructor  system. 
The  States  has  had  very  little  experience  in  connection 
with  refuse  destructors,  and  in  the  various  stages  through 
which  the  New  York  controversy  has  so  far  passed,  the  work 
of  English  firms  in  English  and  Continental  cities  has  been 
over  and  over  again  held  up  as  an  object  lesson.  No  one 
can  yet  say  which  way  the  matter  will  go — whether  the 
city  will  or  will  not  resolve  upon  municipalisation — but 
the  leading  electrical  journals  of  New  York  and  Chicago 
have  been  examining  into  the  state  of  refuse  destructor 
engineering  in  London  with  a  view  to  guiding  their  public 
men  and  the  general  public  in  making  up  their  minds  as 
to  what  is  the  right  and  proper  thing  to  do. 

Certainly  there  are  few  English  specialised  engineering 
departments  in  which  we  have  made  such  rapid  progress, 
as  compared  with  other  nations,  as  in  this  matter  of  the 
sanitary  disposal  of  rubbish  by  incineration,  and  in  the 
event  of  a  deputation  finding  its  way  across  the  Atlantic 
we  could  show  it  "  right  here  "  some  very  fine  examples  of 
combined  destructor  and  electric  lighting  installations 
which  have  been  pioneered  and  perfected  by  British 
engineers.  And  we  suppose  it  is  hardly  necessary  to  add 
that  our  much-attacked  municipal  enterprise  has  made  this 
progress  possible ! 

Another  point  of  equal  moment  that  may  also  be  urged 
in  support  of  our  municipal  engineering  was  Chicago's 
request  to  the  Glasgow  Corporation  to  lend  the  services  of 
its  electric  tramway  manager,  in  order  to  pilot  the  American 
city  authorities  through  the  unknown  waters  of  tramway 
municipalisation.  It  goes  without  saying  that  of  eminent 
electric  traction  experts  in  the  States  there  is  no  lack,  but 
though  there  may  be  20,000  to  30,000  miles  of  electric  line 


there,  compared  with  our  perhaps  3,000  miles,  and  though 
American  experts  may  be  world  renowned  in  their  know- 
ledge of  electric  transportation  problems,  it  is  to  the  United 
Kingdom  that  they  have  to  beckon  for  assistance  when 
they  want  to  know  how  to  manage  a  publicly-owned  electric 
tramway  system  for  the  people  by  the  people's  own  repre- 
sentatives. That  is  why  Mr.  Dalrymple,  of  Glasgow,  is 
conferring  with  Mayor  Dunne  in  the  city  of  Chicago  just 
now.  The  Mayor  says  that  he  wants  to  make  a  Glasgow 
of  Chicago. 

There  is  one  other  point  which  we  may  quote  regarding 
British  experience,  though  this  time  it  is  not  of  municipal 
interest.  American  citizens  are  becoming  tired  of  the 
excessive  noise  which  characterises  so  many  of  their  ways 
and  systems  ;  and  this  has  led,  among  other  things,  to  the 
preparation  of  an  important  report  upon  methods  for 
reducing  noise  upon  the  Union  Elevated  Railroad  of 
Chicago.  Mr.  B.  J.  Arnold — perhaps  the  most  eminent 
of  all  trans-Atlantic  experts  in  transportation  problems — 
who  has  prepared  this  document  for  the  Chicago  City 
Council,  has  made  particular  reference  to  what  has  been 
done  at  Liverpool  for  noise  reduction.  In  the  Liverpool 
Overhead  Railway — which,  by  the  way,  has  been  electrically 
operated  for  the  past  twelve  years — our  engineers  have,  he 
says,  accomplished  to  a  considerable  degree  the  object  now 
sought  by  Chicago,  by  employing  a  rock-ballasted  track 
supported  by  a  buckled-steel  floor  system.  Mr.  Arnold  has 
planned  a  concrete  structure  whiph,  if  it  were  to  take  the 
place  of  the  present  one,  would  prevent  the  Chicago  noise, 
at  any  rate  to  a  very  large  degree.  The  fact  remains, 
however,  that  the  noise  is  caused  primarily  by  the  trains, 
and  however  good  the  structural  design  may  be,  the 
rattling,  clattering,  and  vibration  annoyances  cannot  all 
be  eliminated.  The  suggested  remedy  is  to  minimise  the 
noise  caused  by  the  trains  to  the  greatest  possible  extent, 
and  prevent  its  intensification  by  the  supplemental  action 
of  a  vibrating  or  ringing  structure. 

We  have  quoted  three  tributes  to  the  up-to-dateness  of 
British  engineering ;  we  hope  their  true  significance  will 
be  appreciated  by  those  who  sometimes — in  order  to 
support  their  own  shibboleths — indulge  in  clap-trap  regard- 
ing British  decadence,  and  assail  our  municipal  develop- 
ments as  though  they  were  in  every  way  detrimental  to 
national  industry. 
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A   GENERAL   THEORY   OF  SPUR  GEARING. 

By  Robert  A.  Bruce,  Wh.Se.,  M.I.M.E.,  A.M.I.C.E. 

The  study  of  the  correct  forms  for  the  profiles  of  wheel 
teeth  has  proceeded  on  two  distinct  lines.  The  student 
attacking  the  problem  from  the  point  of  view  of  pure 
kinematics  has  usually  been  content  to  bring  some  of  the 
more  general  truths  of  that  science  to  bear  upon  this 
particular  problem.  The  engineer  desiring  immediate 
results  has  more  often  contented  himself  with  proving 
the  validity  of  the  generally  recognised  profiles  and  studying 
a  few  of  their  more  obvious  properties.  The  point  of  view 
of  pure  kinematics,  attractive  and  bracing  though  it  be 
to  the  student  of  mathematical  inclinations,  demands  more 
time  and  attention  than  most  engineers  are  able  to  give. 

The  present  article  has  been  compiled  with  the  object 
of  putting  before  the  reader  a  general  method  of  con- 
siderable range  without  sacrifice  of  simplicity  and  without 
demanding  a  knowledge  of  mathematics.  As  far  as 
possible  the  reasoning  employed  will  be  simple,  and  the 
geometrical  treatment  will  be  descriptive  rather  than 
analytical. 


Fig.  1. — Motion  of  Two  Cylinders  about  Stationary  Axes. 


The  object  of  spur  gearing  is  to  obtain  positively,  by 
the  action  of  successively  intermeshing  teeth,  the  ideal 
motions  of  two  cylinders  revolving  together  in  fractional 
contact.  The  ideal  or  pitch  circles,  which  serve  as 
reference  lines  for  describing  the  teeth,  are  in  fact  nothing 
more  or  less  than  the  outlines  or  traces  of  two  sucli 
cylinders ;  and  the  positive  motion  obtained  by  the  action 
of  correctly  formed  teeth  is  precisely  equivalent  to  the 
ideal  motion  which  would  result  from  their  rolling  together 
without  slipping.  An  examination  of  the  essential  features 
of  pure  rolling  must  therefore  precede  an  inquiry  as  to  the 
action  of  toothed  gearing. 

Let  0  and  P  in  fig.  1  represent  the  centres  of  two 
shafts  or  axes  about  which  motion  is  desired,  such  that 
while  11  revolutions  are  performed  about  0,  N  revolutions 
in  the  same  time  are  performed  about  P.  Join  0  P. 
Through  P  draw  any  line  P  r.  To  any  selected  scale  lay 
oit  Pq  equal  to.  n  units,  and  qr  equal  to  N  units  of 
length.  Join  r  0,  and  through  q  draw  qp  parallel  to  it, 
cutting  OP  at  p.    Through  p  draw  circles  p  B  and  p  A 


about  the  centres  0  and  P  respectively.  These  will  now 
represent  the  end  views  of  two  cylinders,  which,  rolling 
together  in  factional  contact  without  slipping,  would  have 
the  desired  motion.    This  may  easily  be  seen  as  follows  :  — 

Suppose  the  lower  cylinder  to  make  N  revolutions ;  then 
the  length  of  circumference  passing  the  point  p  would  be 
N  times  the  circumference  of  p  A,  or  N  x  pV  x  2ir. 

Now,  from  the  construction  of  the  figure, 

Nx2,p  =  ,(X|,0. 

Hence  we  may  write  this  length  of  circumference  as 
n  x  p  0  x  2  7r,  or  n  x  circumference  of  p  B.    Now,  since 


Fiq.  2. — Relative  Motion  of  Cylinder  p  B  with  reference  to  p  A. 

there  is  rolling  by  friction  without  slip,  the  same  length 
of  the  circumference  of  p  B  must  pass  the  point  p. 

Hence  p  B  has  made  n  revolutions,  which  is  what  was 
required. 

We  have  so  far  regarded  the  axes  o  and  P  as  fixed,  and 
considered  the  separate  motions  of  each  disc  about  them. 
It  is  now  necessary  to  extend  our  conceptions  to  the  case 
where  one  disc  is  fixed,  the  relative  motion  remaining 
unaltered.  If  an  observer  were  situated  at  P,  so  as  to 
share  in  the  motion  of  the  lower  disc  (which  would  to  him 
appear  stationary),  the  line  P  0  would  apparently  be 
rotating  in  a  counter  clockwise  direction  at  the  rate  of  N 


P 


Fig.  2a.— Internal  Contact. 


revolutions,  in  the  same  time  as  the  lower  disc  itself 
performs  N  revolutions,  as  counted  by  an  outside  observer. 
The  disc  p  B  would  appear  to  rotate  in  the  same  time 
(n  +  N  times)  in  a  counter  clockwise  direction.  In  other 
words,  relatively  to  p  A,  the  disc  p  B  is  making  (n  +  N) 
turns  in  the  same  time  that  P  A  takes  to  make  N  turns. 

Another  way  of  explaining  the  relative  motion  is  as 
follows:  Turning  to  fig.  2,  suppose  that  pA  is  fixed,  and 
that  the  line  0  P  is  moved  N  times  round  it  in  the  contrary 
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direction  to  the  hands  of  a  clock  (that  is  to  say,  the  motion 
of  0  P  is  equal  and  opposite  to  the  former  absolute  motion 
of  p  A).  If  during  this  process  the  disc  p  B  were  carried 
round,  but  allow  ed  to  slip  over  the  surface  of  p  A,  so  as 
to  remain  itself  stationary  with  reference  to  P  o,  it  would 
merely  share  in  the  motion  of  this  line,  and  perform  N 
revolutions  in  a  counter  clockwise  direction  relatively  to 
p  A.  If,  however,  during  this  motion  of  0  P  the  friction 
between  the  discs  is  sufficient  to  prevent  slipping,  the 
motion  of  the  disc  p  B  will  be  increased  by  n  revolutions, 
and  the  total  movement  relative  to  p  A  will  be  (n  +  N) 
revolutions.  This  will  be  at  once  evident  when  it  is  con- 
sidered that  the  line  0  P  in  moving  N  times  round  p  A 
passes  a  length  of  surface  equal  to  N  times  p  A's  circum- 
ference. This  has  already  been  shown  to  be  equal  to  n 
times  p  B's  circumference. 

Since,  therefore,  slipping  is  now  excluded,  the  disc  p  B 
must  make  n  revolutions  relative  to  P  0  or  (ft  +  N)  revo- 
lutions relative  p  A. 

The  results  so  far  obtained  are  as  follows :  In  the  case 
of  discs  rotating  together  in  external  frictional  contact  the 
motion  of  either  relatively  to  the  other  is  equal  to  the 
sum  of  their  rotations  in^  amount,  and  in  direction  is 
opposite  to  the  former  motion  of  the  disc  regarded  as 
stationary.  The  case  of  internal  contact  is  shown  in  fig. 
2a.  Either  disc  may  be  brought  to  rest  by  imposing  on 
the  whole  system  a  motion  contrary  to  that  of  the  disc,  to 
be  regarded  as  fixed.  Following  out  this  idea,  we  see  that, 
relatively  to  p  A,  p  B  is  rotating  (n  -  N)  revolutions  per 
minute  clockwise.  Relatively  to  pB,  p  A  is  rotating 
(n  —  N)  revolutions  per  minute  anti-clockwise. 

If  signs  be  given  to  rotations — i.e.,  if  rotations  against 
the  hands  of  a  clock  are  regarded  as  positive,  and  rotations 
with  the  hands  of  a  clock  negative — the  rotation  of  A 
relatively  to  B  may  always  be  got  by  subtracting  B's 
motion  from  A  algebraically. 


Fig.  3. — Fundamental  Conditions  of  Suitability  for  Tooth  Piofiles. 

Still  considering  fig.  2,  we  see  that  at  the  instant  con- 
sidered the  motion  of  every  point  in  p  B  may  be  readily 
determined  in  direction,  and  amount ;  for  during  the 
infinitesimal  moment  considered  the  centre  of  motion  is  p, 
and  the  motion  of  any  point  Q  may  be  obtained  by  joining 
p  Q  and  drawing  Q  R  perpendicular  to  it.  The  motion  of 
Q  is  evidently  in  the  direction  of  QR  for  the  moment 
considered.  Its  velocity  at  the  same  moment  is  obtainable 
when  it  is  remembered  that  relatively  to  p  A  at  rest  the 
upper  disc  makes  (n  +  N)  revolutions  during  the  whole 
time  considered — viz.,  the  time  during  which  pA  makes  N 
revolutions,  and  p  B  makes  n  revolutions,  or  one  minute. 
Similarly,  the  motion  of  0  relatively  to  Ap  is  in  the 


direction  of  O  S,  and  its  velocity  is  that  of  a  point  on  a 
circle  of  radius  p  0,  and  making  (n  +  N)  revolutions  per 
minute.  The  point  p  is  called  the  instantaneous  or  virtual 
centre. 

In  gearing,  therefore,  the  motion  at  any  instant  is  one 
of  rotation  about  the  pitch  point,  or  the  pitch  point  is 
the  instantaneous  centre. 

It  is  now  necessary  to  apply  the  results  just  obtained  to 
the  case  of  gearing.  Let  p  A  and  p  B  in  fig.  3  represent 
the  pitch  circles  of  two  wheels  in  gear.  Consider  the 
conditions  that  must  apply  to  tooth  surface  in  n  Q  n  and 
N  QN',  in  contact  at  Q.  Joint  pQ;  then  we  know  that 
at  the  moment  considered,  p  being  the  instantaneous 
centre,  the  motion  of  Q,  considered  as  a  part  of  the  top 
wheel  p  B,  can  only  be  along  Q  R,  perpendicular  to  p  Q. 
If,  therefore,  contact  is  to  be  maintained,  the  surfaces  must 
be  so  disposed  that  Q  R  is  a  common  tangent,  for  otherwise 
separation  or  inter-penetration  of  the  tooth  surfaces  would 
ensue. 


Fig.  4.  —Fundamental  Condition  Broken,  Resulting  in  Irregular  Motion. 

The  condition,  then,  that  n  Q  n  and  N  Q  W  should  be 
tooth  surfaces  is  that  their  common  tangent  is  perpen- 
dicular to  the  line  p  Q,  joining  the  contact  path  Q  to  the 
pitch  point  p.  In  other  words,  the  common  normal  must 
pass  through  the  pitch  point  p. 

This  is  true  at  each  instant  of  contact,  and,  therefore, 
as  the  wheels  rotate  and  fresh  contact  takes  place  the 
curvatures  and  dispositions  of  the  two  surfaces  must  alter, 
so  that  the  common  normal  at  the  point  of  contact  passes 
through  the  pitch  point  p.  This  result  should  be  well 
remembered. 

It  is  easily  seen  that  the  same  condition  applies  also 
to  internal  gearing.  Also  the  nature  of  the  relative 
movements  of  the  tooth  surfaces  is  at  once  deducible ;  for 
the  only  motion  that  can  take  place  is  a  sliding  or  rubbing 
along  the  common  tangent.  Moreover,  the  rate  at  which 
sliding  takes  place  can  at  any  moment  be  ascertained, 
for  relatively  to  A  p  the  upper  disc  is  rotating  at  the  rate 
of  (n  +  N)  revolutions  per  minute.  Hence  the  point  Q 
must  be  moving  at  the  speed  of  a  point  on  the  circumference 
of  a  circle  whose  radius  is  p  Q  and  whose  rate  of  rotation 
is  (>i  +  N)  revolutions  per  minute.  The  velocity  of  rubbing 
is  therefore  2  tt  x  p  Q  x  (?i  +  N)  feet  per  minute,  if  P  Q  is 
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measured  in  feet.  Since  p  Q  is  continuously  changing  in 
length  as  contact  progresses,  we  see  that  the  rubbing 
velocity  of  the  teeth  is  always  "increasing  or  decreasing, 
according  as  the  contact  point  recedes  from  or  approaches 
the  pitch  point. 

It  is  interesting  at  this  stage  to  examine  what  conse- 
quences result  from  the  use  of  teeth  whose  profiles  do  not 
conform  to  the  fundamental  condition  laid  down.  In  fig.  4 
we  have  tooth  surfaces  «.Q  ri  and  N  Q  N'  in  contact  at  Q, 
and  at  the  moment  represented  in  the  figure  the  common 
normal  at  Q  lies  along  a  Q  a\  which  cuts  the  line  of 
centres  at  F,  some  distance  below  p.  Consider  that  the 
lower  disc  is  stationary  and  that  the  upper  disc  is  rotating. 
It  is  quite  easy  to  determine  the  instantaneous  centre  from 
the  following  considerations.  In  order  that  neither  separa- 
tion nor  inter-penetration  may  occur,  the  point  Q  must 
move  in  the  direction  of  the  common  tangent.  That  is  to 
say,  the  virtual  centre  must  lie  somewhere  in  Qa' ;  also, 
in  order  that  the  centre  distance  0  P  may  remain 
unchanged,  the  point  0  must  at  the  instant  be  moving 
along  a  line  perpendicular  to  OP;  that  is  to  say,  the 
virtual  centre  must  lie  in  0  P.  The  only  point  fulfilling 
both  these  conditions  is  F,  which  is,  therefore,  the  instan- 
taneous centre.  Now,  this  being  proved,  it  is  evident  that 
at  the  instant  considered  the  motion  is  no  longer  that 
proper  to  discs  p  A  and  p  B  in  rolling  contact.  The  actual 
motion  at  the  moment  is  that  which  would  result  were  the 
pitch  lines  changed  to  F  b'  and  F  a,  the  relative  rotations 
being,  in  fact,  quite  different  to  that  desired. 

We  see,  then,  that  if  the  fundamental  condition  is  broken 
we  have  irregular  angular  motion,  which,  though  too  slight 
to  be  appreciable  to  the  eye,  will  cause  a  series  of  vibrations 
or  impacts  which  will  be  only  too  audible. 

(To  be  continued.) 


PLANER    WITH    PNEUMATIC  REVERSING 
MECHANISM. 

The  belt-shifting  mechanism  has  not  proved  very  successful 
for  the  reversing  motion  on  larger  planers,  especially  since 
higher  cutting  and  return  speeds  have  been  attempted. 
The  8  ft.  by  8  ft.  by  20  ft.  Sellers'  planer  has  a  cutting 
speed  varying  from  15  ft.  to  45  ft,  a  minute,  a  constant 
return  speed  of  80  ft.  a  minute,  and  is  equipped  with  a 
pneumatic  reversing  mechanism,  which  does  away  with  the 
belt-shifting  mechanism,  affords  a  quick  and  uniform 
reverse,  and  reduces  the  loss  of  power  at  reversal  due  to 
the  inertia  of  the  rotating  parts.  The  planer  is  driven 
by  a  50  horse  power  motor  placed  on  a  cast-iron  platform 


supported  by  brackets  on  the  housings.  It  is  provided 
with  two  cutting  tools  on  the  cross  rail  and  one  on  each 
of  the  housings.  Each  of  the,  two  saddles  has  its  own  feed 
motion,  independently  adjustable  in  direction  and  amount. 
Each  has  also  its  own  stopping  and  starting  device,  but 
the  planer  is  so  arranged  that  all  of  these  may  be  thrown 
out  of  action  or  into  action  simultaneously  by  the  motion 


of  a  hand  lever,  and  this  may  be  done  from  either  side  of 
the  planer. 

Details  of  the  clutch  and  driving  mechanism  are  given 
iu  the  accompanying  illustration.  A  spiral  pinion  on  the 
shaft  P  drives  the  table.  The  spur  gear  0  on  the  outer 
end  of  shaft  P  is  driven  by  the  spiral  pinion  N  on  the 
pulley  shaft.  The  driving  pulley  A  runs  loose  on  the  shaft 
K,  and  is  driven  continuously  and  in  the  same  direction 
while  the  planer  is  in  operation.  Pinion  B,  which  is  keyed 
t'.i  the  hub  of  pulley  A,  drives  through  gears  C,  D,  E,  and 
F  the  gear  G,  which  runs  loose  on  the  shaft  K  and  in  the 
opposite  direction  from  pulley  A.  J  and  M  are  bolted 
together,  forming  an  air-tight  cylinder,  free  to  move  back 
and  forth  on  the  disc  H,  which  is  keyed  and  pinned  to  the 
shaft  K.  To  compel  the  shafts  to  rotate  with  the  friction 
clutch  the  head  of  the  cylinder  J  is  provided  with  notches 
into  which  teeth  on  the  surface  of  the  piston  H  project. 
These  form  a  jaw  clutch,  and  permit  end  movement  while 
they  compel  the  parts  to  move  together. 

Air  admitted  to  one  end  of  the  cylinder  through  the 
centre  of  the  shaft  K,  between  the  parts  H  and  M,  causes 
the  cylinder  to  move  in  the  direction  of  the  pulley  A, 
pressing  the  friction  cone  against  the  pulley,  so  that  the 
clutch  rotates  with  the  pulley.  This  movement  is  trans- 
mitted through  the  piston  H  by  the  clutch  teeth,  and  causes 
the  shaft  to  rotate  in  the  same  direction,  which  gives  the 
return  movement  of  the  table.  Admitting  air  to  the 
opposite  end  of  the  shaft  causes  the  clutch  J  to  engage 
with  the  wheel  G,  forcing  the  latter  againBt  the  stationary 
clutch  L,  which  is  keyed  to  the  shaft  so  that  the  wheel 
G  drives  the  shaft  through  both  of  the  clutches,  one  on 
either  side  in  the  proper  direction  for  cutting  at  a  speed 
which  may  be  varied  by  changing  the  gears  E  and  D. 
These  are  mounted  on  split  bushings  with  conical  holes, 
which  permit  the  gears  to  be  shifted  with  little  trouble. 
In  the  operation  of  the  planer  the  table  stops  move  an  air 
valve,  which  admits  compressed  air  alternately  to  the 
opposite  ends  of  the  cylinder,  and  by  regulating  the  velocity 
of  the  admission  the  speed  of  the  reverse  can  be  nicely 
gauged.  It  is  arranged  so  that  the  table  is  brought  to 
rest  promptly  and  started  up  in  the  opposite  direction 
without  shock.  There  is  no  reversal  of  high-speed  pulleys, 
and  the  flywheel  action  of  the  parts  whose  motion  is 
reversed,  owing  to  their  relatively  small  size,  is 
unimportant.- — American  Engineer  and  Railroad  Journal. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  May  4th, 
1905  :— 

Belfast. — First  class  :  W.  H.  Barry. 

Cardiff. — First  class:  W.  R.  Taylor,  G.  Overton.  Second  class: 
W.  Hughes,  E.  Davies,  D.  B.  Blake. 

Glasgow. — First  class:  J.  Donaldson.  Second  class:  C.  W.  D. 
Mitchel,  S.  Macionald. 

Letth. — First  class  :  A.  Wallace. 

Liverpool. — First  class  :  W.  J.  McDowell,  L.  F.  Ellis.  Second  class  : 
W.  J.  Field,  T.  Cornick,  J.  Robertson,  H.  Mclntyre. 

London. — Second  class:  Q.  A.  Quintaba,  W.  J.  W.  Pearson,  R.  A. 
Mackenzie. 

North  Shields. — Second  class  :  J.  Conly. 

Southampton. — Second  class:  S.  H.  Seymour,  J.  Stones,  F.  Tomliu. 


Mr.  Wm.  A.  Tookey,  the  author  of  the  well-known  hand- 
books on  "Gas  Engines,"  Oil  Engines,"  and  "  Gas  Pro- 
ducers," has  opened  an  office  at  29,  Old  Queen  Street,  West- 
minster, S.W.,  to  undertake  tests,  to  examine  and  report  upon 
existing  steam,  gas,  or  oil  engines,  etc.,  and  generally  to  give 
advice  upon  the  selection,  erection,  and  correction  of  power- 
producing  machinery  of  all  types. 
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THE    ARRANGEMENT    OF    STEAM  PIPES. 


One  of  the  most  noticeable  effects  of  heat  is  expansion, 
this  being  a  law  which  has  few  exceptions.  An  ordinary 
steam  pipe,  when  erected,  has  about  the  same  temperature 
as  the  surrounding  atmosphere.  Upon  admitting  steam, 
however,  heat  is  absorbed  by  the  metal  of  the  pipe  and  its 
attachments,  which  results  in  increasing  their  temperature  j 
and  this  rise  in  temperature  produces  expansion  of  the  pipe 
in  all  directions. 

The  rate  of  expansion  is  usually  expressed  as  a  certain 
number  of  parts  of  the  original  length,  and  is  called  the 
coefficient  of  expansion.  For  cast  iron,  wrought  iron,  and 
steel  the  coefficients  of  expansion  are  as  follow : 

Cast  iron    00000617 

Wrought  iron   00000686 

Steel    00000599 

Thus,  a  piece  of  wr ought-iron  pipe  10  ft.  long  expands 
10  x  -00000686  =  0000686  ft,  for  every  degree  Fahrenheit 
increase  in  temperature.  Or,  if  a  steel  pipe  300  ft.  long- 
is  heated  from  62  deg.  to  362  deg.  Fab..,  the  increase  in 
length  is  00000599  x  300  x  (362  -  62)  =  '54  ft,,  or  about 
6|in. 

It  will  be  evident  from  the  foregoing  that  when  long, 
straight  lines  of  steam  piping  are  put  up,  it  is  absolutely 
necessary  to  make  some  provision  for  the  expansion  which 
will  occur  as  soon  as  the  pipe  is  subjected  to  steam  pressure. 
Failure  to  make  proper  allowance  is  certain  to  be  followed 
by  serious  consequences.  The  pipe  or  some  of  its  fittings 
may  be  broken,  or  the  supporting  walls  split  or  pushed 
out  by  the  great  force  exerted  by  the  expanding  pipe. 


Fig.  1. 


Fig.  2. 


Fig.  3. 


Fig.  4. 


It  is  useless  to  attempt  to  anchor  the  pipe  rigidly,  to 
prevent  this  movement.  The  forces  set  up  by  the  heat 
are  too  great  to  be  thus  resisted.  To  illustrate  the  magni- 
tude of  these  forces,  a  case  may  be  cited  in  which  a  steel 
chimney  was  badly  damaged  by  expansion.  The  chimney 
led  up  through  an  office  building  of  some  twenty  storeys. 
When  the  stack  was  put  into  use  it  expanded  both  laterally 
and  longitudinally.  The  lateral  expansion,  near  the  top, 
caused  it  to  engage  with  some  beams  which  formed  a  part 
of  the  structural  work  of  the  building.  The  opposite  ends 
of  the  chimney  thus  became  practically  immovable.  Con- 
sequently, as  the  longitudinal  expansion  took  place,  the 
rivets  in  the  girth  seam  of  one  of  the  sections  were  sheared 
off  and  the  stack  simply  telescoped. 

There  were  48  rivets  in  the  seam,  each  rivet  being  §  in. 
in  diameter.  The  shearing  area  of  one  rivet  being  '442 
square  inch,  and  the  shearing  strength  being  taken  at 
50,0001b.  per  square  inch,  it  is  plain  that  a  force  of  more 
than  1,000,000  lb.  must  have  been  exerted,  due  to  the 
expansion  by  heat.  Of  course,  steam  pipe  temperatures 
are  not  to  be  compared  with  chimney  temperatures,  but  the 
instance  given  will  serve  to  show  what  enormous  forces 
are  generated  in!  an  expanding  pipe. 

There  are  many  ways  of  allowing  for  steam  pipe  expan- 
sion, but  they  may  be  divided  into  two  general  classes. 
First,  by  arrangement  of  the  pipe  in  such  a  manner  as  to 
have  the  movement  taken  up  by  the  natural  elasticity  of 
the  material ;  and,  secondly,  by  the  use  of  expansion 
joints. 

One  method  of  providing  for  expansion  and  contraction 
straight  pipe  line.    The  elasticity  of  the  portion  forming 


is  to  use  a  section  of  pipe  bent  into  the  shape  shown  in 
fig.  1,  usually  termed  a  gooseneck.  It  is  installed  on  a 
the  bends  is  sufficient  to  take  up  a  considerable  amount  of 
longitudinal  movement!  on  the  part  of  the  straight  sections, 
without  seriously  straining  the  bends.  The  form  of  bend 
shown  in  fig.  2  is  similar  to  the  foregoing,  but  does  not 
permit  the  same  amount  of  movement.  That  illustrated 
in  fig.  3,  formed  of  two  elbows  and  an  inverted  U,  is  open 
to  the  objection  that  the  stresses  set  up,  when  its  lower 
ends  are  pushed  together,  tend  to  strain  the  flange  joints 
and  are  liable  to  produce  leakage  on  that  account. 

In  case  it  is  not  absolutely  necessary  to  have  the  whole 
main  in  one  straight  line,  the  expansion  may  be  taken  up 


Fio.  5. 

by  the  form  of  bend  shown  in  fig.  4,  which  is  a  single 
complete  turn!  of  the  pipe.  In  this  case  the  sections  con- 
nected by  the  bend  will  lie  parallel  to  each  other,  but  at  a 
distance  from  each  other  somewhat  greater  than  the  out- 
side diameter  of  the  pipe.  In  places  where  the  sections 
may  be  separated  by  still  greater  distances,  the  bend  shown 
in  fig.  5  may  be  used.  It  is  not  nearly  as  flexible  as  the 
previous  forms,  but  may  be  used  to  advantage  where  the 
amount  of  expansion  is  comparatively  small ;  or,  if  so 
desired,  a  number  of  these  bends  may  be  installed,  to  take 
up  considerable  expansion. 

In  using  the  bends  shown,  care  must  be  taken  in  order 
to  prevent  traps  being  formed  where  water  may  collect, 
due  to  condensation  in  the  pipe.  If  the  bend  is  placed  so 
that  its  axis  lies  in  a  horizontal  plane,  or  if  it  lies  so  that 
its  axis  follows  the  slope  of  the  pipe  line,  then  there  will  be 
no  pockets  formed.  But  it  is  not  always  possible  to  place 
the  bend  in  such  positions.  Owing  to  limited  space,  it 
may  be  necessary  to  place  it  in  a  vertical  plane,  with  the 
loop  either  above  or  below  the  centre  line  of  the  main 
pipe.  When  this  is  done,  it  is  necessary  to  use  automatic 
traps  by  which  the  pockets  in  the  bends  may  be  kept  free 
from  water. 

Unless  this  precaution  is  taken,  water  hammer  will 
result,  with,  its  dangers  to  the  plant  equipment  and  to  the 
attendants.  It  is  evident  that  if  a  plug  of  water  is  caught 
up  and  carried  along  with  a  stream  current  travelling  at 
the  rate  of  a  mile  a  minute,  serious  damage  is  liable  to 
result  when  the  incompressible  volume  of  water  strikes 
an  elbow  or  a  valve  in  the  pipe.  For  the  same  reason  the 
pipe  should  have  a  gradual  slope  downward  in  the  direction 
of  flow  of  the  steam  current,  so  that  there  may  be  no 
counter-current  of  water  of  condensation  to  oppose  the  flow 


Fig.  G. 

of  steam.  Exception  to  this  ride  may  be  taken  when 
the  pipe  is  quite  large  for  the  work  it  has  to  do,  in  which 
case  the  velocity  of  the  steam  current  will  be  low. 

A  form  of  expansion  joint  which  is  used  to  some  extent 
is  shown  in  fig.  6.  It  consists  of  a  section  of  corrugated 
pipe,  usually  made  of  copper,  inserted  in  the  pipe  line. 
Its  action,  under  the  effects  of  contraction  and  expansion, 
is  similar  to  that  of  the  old-time  accordion.  Owing  to  the 
large  number  of  corrugations  included  in  a  short  length 


728 


THE    PRACTICAL  ENGINEER. 


[May  12,  1905 


of  pipe,  this  form  is  capable  of  taking  up  considerable 
expansion. 

In  many  instances  these  bends  have  been  put  into  the 
pipe  line  in  such  a  way  as  to  be  in  tension  when  the  line 
is  cold — that  is,  they  are  stretched  somewhat  to  make  their 
flanges  meet  those  of  the  pipe  sections.  As  the  steam  is 
turned  on,  and  expansion  of  the  line  occurs,  the  tension 
gradually  grows  less,  until  a  point  is  reached  at  which 
the  bend  is  under  no  stress  at  all,  as  far  as  expansion  is 
concerned.  As  the  expansion  continues,  the  stresses  are 
reversed,  and  the  bend  is  compressed.  Thus,  it  is  possible 
to  arrange  the  bends  so  that  the  stresses  will  be  divided 
equally  on  opposite  sides  of  the  normal  state. 


Fio.  7. 


lire  t ypes  thus  far  noted  take  up  all  movement  by  their 
natural  elasticity.  A  second  class  of  expansion  joints, 
however,  lack  this  property  entirely,  and  employ  a  slip 
joint,  by  means  of  which  one  section  of  the  pipe  slides  into 
another  after  the  manner  of  a  telescope.  Such  a  joint  is 
illustrated  in  fig.  7.  It  consists  of  a  cast>iron  section  A, 
enlarged  at  the  end  so  as  to  form  a  stuffing  box  B,  through 
which  extends  the  pipe  C,  which  forms  a  portion  of  the 
main  steam  line.  A  gland  D  forced  downwards  by  the 
nuts  E  E  on  the  stud  bolts  F  F  compresses  the  packing  G 
in  the  stuffing  box  B,  thus  preventing  leakage  of  steam 
between  the  pipes  A  and  C,  yet  at  the  same  time  allowing 
the  pipe  C  to  slip  into  or  out  of  the  section  A  as  the  changes 
in  temperature  alter  the  length  of  the  main. 

There  is  a  pressure  on  this  joint  in  a  longitudinal 
direction,  equal  to  the  internal  area,  of  the  section  A  times 
the  steam  pressure  in  pounds  per  square  inch.    This  force 


Fig.  8.  Fio.  9. 


tends  to  separate  the  sections  A  and  C.  The  effect  of 
parting  these  pipes,  under  full  steam  pressure,  would  be 
disastrous.  To  guard  against  any  such  possibility,  the 
studs  F  F  are  made  very  long,  so  as  to  extend  back  through 
the  flange  H  riveted  firmly  to  the  pipe  C,  and  are  fitted 
with  nuts  K  K,  which  just  miss  touching  the  flange  H, 
when  the  pipe  is  cold.  The  pipe  C  is  thus  free  to  move 
longitudinally  to  accommodate  the  change  of  length  of  the 
main,  yet  it  cannot  slip  wholly  out  of  the  section  A,  because 
of  the  restraining  nuts  K  K.    It  is  possible  to  balance  this 


form  of  joint  simply  by  the  steam  pressure  in  the  pipe,  but 
the  construction  is  considerably  more  complicated  and  the 
cost  made  correspondingly  greater. 

It  is  noticeable  that  the  type  of  expansion  joint  shown 
in  fig.  7  is  being  employed  to  a  far  less  extent  than  formerly, 
the  long  bend  being  the  ordinary  means  of  taking  account 
of  expansion.  The  reason  for  this  lies  in  the  fact  that  the 
packing  in  the  slip  joint  is  apt  to  grow  hard,  and  eventually 
leak.  Also,  there  are  cases  in  which  the  slip  joint  failed 
to  slip  as  it  ought,  with  the  result  that  walls  were 
demolished.  The  cost  of  a  good  expansion  joint  of  this 
class  is  another  disadvantage,  when  compared  to  that  of 
a  bend  of  pipe.  It  should  be  used  only  in  places  where 
the  other  forms  are  out  of  the  question. 

There  are  various  methods  of  hanging  or  supporting  pipe 
lines  so  as  to  enable  the  expansive  movement  to  take 
place  without  damage  to  the  pipe.  In  case  the  main  is 
suspended  from  girders  of  roof  trusses,  the  form  of  hanger 
shown  in  fig.  8  is  frequently  used.  It  consists  of  a  ring  A 
of  flat  iron,  made  in  two  parts,  which  after  being  put 
around  the  pipe  are  bolted  together.  The  upper  bolt 
passes  through  the  eye  of  an  eye-bolt  B,  which  is  connected 
to  a  second  eye-bolt  C  by  the  turnbuckle  D.  These  eye- 
bolts  are  made  of  round  iron,  with  welded  eyes,  and  have 
right-hand  and  left-hand  threads  respectively.  The  upper 
one  is  joined  to  two  straps  which  hook  over  the  flanges 
of  an  1  beam  and  are  held  in  place  by  a  bolt  and  nut. 
When  a  pipe  is  suspended  by  a  number  of  these  hangers, 
the  movement  due  to  expansion  or  contraction  simply 
swings  the  rods  B  and  C  about  the  upper  point  of  support. 

If  the  pipe  line  is  supported  on  brackets,  as,  for  example, 
when  it  is  carried  along  a  wall,  then  some  arrangement 
like  that  shown  in  fig.  9  may  be  used.  The  bracket  A 
is  secured  rigidly  to  the  wall.  It  carries  a  cast-iron  roller 
B,  whose  curvature  is  the  same  as  that  of  the  pipe.  The 
pipe  being  anchored  at  the  middle  of  its  length,  expansion  in 
either  direction  simply  turns  the  roller  B,  as  the  movement 
occurs,  thus  preventing  any  binding  of  the  pipe.  Means 
of  adjusting  the  roller  in  any  direction  should  be  provided. 
This  may  be  done  by  wedges  and  by  oblong  bolt  holes  in 
the  plate  carrying  the  roller. — R.  T.  Strohm,  in  the 
"  American  Electrician." 


DEMONSTRATION  OF  MOTOR  VEHICLES 
AND  ELECTRIC  AND  PNEUMATIC  APPLI- 
ANCES. 

An  interesting  exhibition  of  motor  vehicles  and  electric 
and  pneumatic  appliances  was  held  last  week  at  the 
showrooms  of  the  Key  Engineering  Company,  38,  Deansgate, 


Fio.  1.— Screwed  Fibre  Couduit  for  Laying  Direct  in  the  Ground. 

Manchester,  who  are  agents  for  all  the  firms  represented 
by  exhibits. 

Messrs.  J.  I.  Thornycroft  &  Co.  Ltd.  exhibited  a 
4-ton  steam  wagon,  which  was  driven  by  compressed  air 
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to  demonstrate  the  simplicity  of  control,  and  silence  and 
smooth  running  of  the  gear,  etc. ;  a  20  horse  power  petrol 
touring  car ;  a  two-cylinder  launch  engine  with  reversing 
clutch  and  propeller ;  a  motor-tower  wagon  (petrol),  and 
sundry  parts  of  motor  vehicles. 

Messrs.  Elliot  Bros,  had  a  number  of  moving  coil 
ammeters  and  voltmeters  for  direct  and  alternate  currents, 


By  means  of  two  thumbscrews  the  roller  is  easily  adjusted 
for  any  position  or  desired  amount  of  pressure  on  the 
ring,  which  is  fitted  in  two  halves  around  the  inside 
flange  of  the  offside  front  wheel. 

Messrs.  Cowans  Ltd.  exhibited  in  operation  (1)  a  high- 
tension  oil  brake  mechanically  -  operated  switch  panel, 
equipped  with  Andrews'  patent  discriminating  cut-out  and 


Fio.  2.— THE  HARRIS-ANDERSON  PURIFIER  AT  THE  GLASGOW  CORPORATION  TRAMWAYS  POWER  STATION.   CAPACITY  22.C00  GALLONS  PER  HOUR. 


recording  instruments,  portable  instruments,  etc.,  many 
of  them  being  in  operation  for  indicating  current  supplied 
to  the  various  appliances  that  were  shown  working.  Amongst 
Messrs.  Elliot's  exhibit  was  a  motor  car  speed  indicator  and 
distance  recorder  fitted  to  the  Thornycroft  car.  The  principle 
of  the  construction  of  this  indicator  is  a  patent  centrifugal 
governor,  which  is  formed  in  one  piece  and  balanced 


current-direction  indicator ;  (2)  a  Cowan  new  factory  type 
motor  starter ;  (3)  an  Andrews  Manchester  type  reverse- 
current  breaker ;  (4)  a  model  of  Cowan-Andrews  system  of 
remote  -  control  and  high  -  tension  switch  gear ;  (5)  an 
Andrews  time-limit  relay;  (6)  a  Cowan-Still  regulating 
transformer;  and  (7)  Andrews'  patent  discriminating 
choking  coil  for  protecting  duplicate  feeders.      Most  of 


Fio.  3. — Low-pressure  Steam  Reducing  Valve  (Ford's  Patent). 

on  the  horizontal  spindle  and  can  only  act  in  response  to 
a  rotative  force.  To  this  spindle  the  pointer  on  the  dial 
is  directly  engaged.  The  drive  is  by  a  small  roller  attached 
to  a  flexible  steel  shaft  enclosed  in  a  flexible  copper  tube 
terminating  in  the  motormeter.  A  bracket  holding  the 
roller  is  firmly  clamped  on  to  an  arm  fixed  to  the  steering 
hinge  of  the  car,  and  is  thus  carried  with  the  wheel. 
4 


Fig. '  4.  —High-pressure  Steam  Reducing  Valve  (Ford's  Patent). 


these  appliances  were  fully  illustrated  and  described  in 
The  Practical  Engineer  of  April  29th,  1904,  and  were  also 
described  in  a  paper  read  before  the  Manchester  section 
of  thelnst.  of  Elect.  Engs.  about  twoyears  ago.  In  the  Cowan- 
Andrews  switchboard  the  cables  from  the  generator  or 
feeders  are  run  in  separate  fireproof  pipes  in  a  subway 
under  the  switchboard.    Each  cable  is  brought  up  through 
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the  crown  of  the  arch  opposite  its  main  switch.  It  is 
first  taken  through  a  series  transformer,  from  which  all 
ammeters,  wattmeters,  etc.,  are  supplied,  and  then  carried 
through  the  9  in.  wall  directly  to  one  terminal  of  the  main 
circuit  breaker.  This  arrangement  entirely  prevents  the 
risk  of  spread  of  fire  through  the  cable  connections.  Each 
circuit  breaker  is  placed  in  a  separate  compartment 
isolated  from  adjoining  compartments  by  a  4^  in.  brick 
wall,  and  it  is  further  enclosed  by  an  iron  damper  door. 
Each  breaker  is  mounted  on  a  carriage  supported  by 
brackets  fixed  to  the  walls.  Extension  rails  are  provided 
to  fix  to  any  pair  of  brackets,  and  the  circuit  breaker 
may  thus  be  withdrawn  bodily  from  its  position  in  its 
compartment.  By  this  means  all  parts  are  perfectly 
accessible  for  cleaning  purposes,  etc.  In  the  arrange- 
ment shown  all  the  high-tension  gear  is  fixed  01,  the 
ground  floor,  and  the  switches  are  operated  through 
mechanical  gear  from  the  gallery  above.  All  rheostats 
and  low-tension  instruments  are  placed  on  this  gallery. 


Fig.  5.— Standard  Type  of  Demand  Indicator  (Wright's  Patent). 


These  high-tension  switches  are  arranged  in  two  distinct 
rows,  the  operating  gear  leading  alternately  to  the  right 
and  to  the  left  from  the  operating  panels.  By  this 
means  only  half  the  width  is  required  for  the  panels 
compared  with  that  allowed  for  the  switches.  If  desired 
two  more  rows  of  switches  may  be  arranged  on  another 
gallery  over  the  operating  gallery,  in  which  case  the 
width  of  the  operating  panels  would  be  only  quarter  that 
of  the  switches.  It  will  thus  be  seen  that  all  the 
advantages  of  the  American  electrically-controlled  system 
may  be  obtained  without  the  complication  involved  by  the 
electrical  control. 

flessrs.  Whiting,  Eborall  &  Co.  exhibited  a  reversible 
controller,  and  a  Heyland  single-phase  alternating-current 
motor  with  a  special  starting  switch  for  same. 

Messrs.  The  Fibre  Conduit  Co.  showed  specimens 
of  screwed  and  socketted  conduits  for  electric  cables  and 


oilier  purposes,  including  a  portion  of  the  34  miles  of 
conduits  now  being  laid  by  the  Manchester  Corporation 
Electricity  Department.  This  conduit,  which  comes  with 
a  good  reputation  from  the  United  States,  is  composed  of 
a  mixture  of  wood  fibre,  bitumen,  and  paraffin1  wax.  The 
pipes  are  made  either  with  spigot  and  socket  joints,  or  as 
shown  in  fig.  1,  with  screwed  couplings,  the  latter  type 
being  largely  used  for  laying  single-way  ducts  directly  in 
the  ground,  whereas  in  the  spigot  and  socket  type  the 
conduits  are  placed  in  layers  and  covered  with  concrete 
in  the  usual  manner.  These  conduits  are  acid-proof,  and 
are  largely  used  for  conducting  chemicals,  etc. 

Messrs.  Reavell  &  Co.  Ltd.  had  a  Reavell  patent 
air  compressor  delivering  60  cubic  feet  of  free  air  per 
minute,  at  a  pressure  of  110Tb.  per  square  inch,  for  driving 
the  Thornycroft  steam  wagon  and  working  the  pneumatic 
tools  and  other  appliances.  It  was  driven  by  a  12  horse 
power  electric  motor  by  the  Industrial  Engineering  Com- 
pany, Hyde.  Messrs.  Reavell  also  showed  a  small  duplex 
air  compressor  for  cleaning  purposes,  and  a  pneumatic 
hoist  suitable  for  lifting  light  loads  in  the  foundry  and 
workshop.  The  hoists  are  made  in  two  types,  vertical 
and  horizontal,  the  latter  being  arranged  with  runners  to 
fit  on  any  girder  or  channel. 

The  Industrial  Engineering  Co.,  Hyde,  exhibited 
a  number  of  pneumatic  hammers,  riveters,  caulking  tools, 
etc. ;  a  pneumatic  sand  shaker  and  other  tools  for  foundry 
pi i eposes  ;  pneumatic  stone-cutting  tools,  and  pneumatic 
di  ills,  all  being  shown  in  operation.  This  firm  also 
exhibited  a  12  horse  power  electric  motor  for  driving  the 
Reavell  air  compressor  referred  to  above,  and  a  5  horse 
power  electric  motor  for  driving  the  small  alternator  used 
for  the  alternating-current  experiments. 

A  demonstration  was  given  of  the  Harris  combined 
chemical  and  mechanical  process  of  removing  oil  and  other 
impurities  from  condensed  water.  Fig.  2  shows  an  installa- 
tion of  the  system  at  the  Pinkston  Power  Station,  Glasgow. 

The  Delafon  Batteries  Ltd.  exhibited  various  sizes  of 
primary  batteries  suitable  for  electric  bells,  telephones, 
signalling,  gas  engine  ignition1,  etc.,  and  a  Delafon  dry 
battery  shown  in  operation  working  a  high-tension  spark 
coil  for  motor  car  ignition. 

Messrs.  Crosier,  Stevens,  and  Co.  showed  an 
interesting  machine  known  as  the  Morse  valve-reseating 
machine,  by  means  of  which  any  valve  seat  may  be  refaced 
in  a  few  minutes  without  removing  the  valve  from  the 
steam  pipe  range,  and  a  "  Cromil "  pneumatic  white- 
washing machine. 

Messrs.  The  T.  P.  Ford  Co.  exhibited  samples  of 
steam  pressure  reducing  valves,  balanced  tank  valves,  and 
pump  regulating  valves.  Fig.  3  shows  a  low-pressure 
steam  reducing  valve  (Ford's  patent)  for  reduced  pressures 
from  1  lb.  to  20  lb. ;  and  fig.  4  shows  a  valve  for  reducing 
high  pressures  to  any  point  above  20'  lb. 

The  Reason  Manufacturing  Co.  Ltd.  exhibited 
various  types  of  electrolytic  meters  and  demand  indicators 
(Wright's  patent),  fig.  5  showing  the  standard  type  for 
capacities  of  2 \  to  35  amperes. 

A  new  arc  lamp  known  as  the  Carbone  Arc  Lamp  was 
on  view.  The  principle  of  this  lamp  is  the  arrangement 
of  the  carbons,  and  which  are  placed  side  by  side  at  a 
slight  angle  and  provided  with  a  magnetic  blow-out  arrange- 
ment to  compel  the  arc  to  take  a  wide  angle  between  the 
two  carbons.  The  pressure  between  the  two  carbons  is 
80  volts.  A  low  consumption  of  '04  watts  per  candle  power 
is  claimed  for  these  lamps,  which  give  an  excellent  white 
light  and  use  any  brand  of  carbons,  thus  differing  from 
other  types  of  flame  lamps. 

Altogether  the  demonstration  was  interesting  and  instruc- 
tive, and  should  give  excellent  results  to  its  prom6ters, 
as  this  method  of  bringing  goods  before  likely  purchasers 
I    is  a  step  in  the  right  direction. 
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the  special  terms  we  have  made  by  ordering 
large  quantities  from  the  makers. 
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NEW  TECHNICAL  EFFECTS   IN   GERMAN  PATENTS. 

One  of  the  characteristics  of  the  German  Patent  Law  to 
which  inventors  frequently  attach  undue  importance  is 
the  system  of  rigorous  searching  that  is  adopted  by  the 
examiners  of  the  Patent  Office  before  granting  a  patent  for 
any  invention  that  is  applied  for  in  that  country. 

The  wholesale  manner  in  which  patents  are  rejected  by 
the  German  Patent  Office  examiners  has  frequently  more 
to  do  with  the  manner  and  terms  in  which  the  claims  of 
the  specification  are  drawn  than  with  the  actual  subject, 
matter  of  the  inventions  described  in  the  specifications. 

It  has  been  the  practice  for  some  years  past  for  the 
German  examiner  to  look  for  that  which  he  is  pleased  to 
term  a  "  new  technical  effect,"  but  as  to  that  which  actually 
constitutes  the  newness  or  that  which  may  be  apportioned 
as  the  technical  effect  there  is  some  difficulty  in  accurately 
and  definitely  determining,  seeing  that  inventions  are 
frequently  allowed  to  pass  through  the  German  Patent 
Office  that  could  not  be  successfully  maintained  in  any 
English  Court  were  they  to  be  attacked  upon  the  specifica- 
tions and  prior  inventions  publicly  known  before. 

A  fictitious  and  somewhat  arbitrary  condition  is  thus 
imposed  upon  the  applicants  for  German  patents,  in  that 
they  are  called  upon  to  draw  their  specifications,  or  to 
have  them  drafted,  in  a  manner  that  will  bring  out  sub- 
sidiary features  and  methods  of  operation  or  results  that 
would  not  be  so  closely  or  particularly  set  out  and 
accentuated  in. their  corresponding  specifications  for  patents 
in  other  countries.  Provided,  however,  that  this  peculiarity 
is  recognised,  and  a  skilful  draughtsman  has  in  mind  the 
idiosyncrasy  of  the  German  Patent  Office  in  looking  for 
the  new  technical  effect,  it  is  frequently  possible  to  devise 
such  a  reason  or  argument  as  will  bring  out  the  new  features 
of  the  invention  in  a  manner  such  as  will  cause  the  examiner 
to  consider  that  he  has  before  him  the  newness  that  forms 
part  of  his  standard  or  code  when  comparing  the  new  with 
the  old  specifications. 

When  endeavouring  to  obtain  a  German  patent,  there 
must  be  in  the  specification  an  attempt  to  differentiate 
in  some  manner  the  method  of  operation  or  the  conditions 
of  working  that  give  a  semblance  of  newness  in  the  technical 
sense  such  as  will  satisfy  the  student  examiner  with  his 
limited  knowledge,  even  though  such  should  fail  to  impress 
but  instead  amuse  the  more  experienced  designer  and 
manufacturer. 

Those  skilled  in  the  industry  and  familiar  with  the 
difficulties  referred  to  in  the  specifications  frequently 
appreciate  the  parts  that  are  not  specifically  accentuatfd 
in  patents  granted  in  Germany,  and  altogether  ignore 
the  subsidy  enlargements  that  have  been  given  such 
prominence  in  the  specification  solely  to  meet  the 
peculiar  requirements  of  the  German  Official  Examiner. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  jmbiished  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

9378    AY.  J.  BURGESS.    Harvesting  carts. 

9579    A.  FASSL.    Rolling  mill.* 

9601    W.  S.  BARRETT.    Sack  holders. 


Arms  and  Ammunition. 

9346    A.  E.  DAKHYL  and  A.  GALANTI.    Electric  accumu- 
lator for  small  arms. 
9374    W.  FIELD.    Air  guns. 
9379    J.  WARNANT.    Automatic  pistols.* 
9391    A.  L.  WINSER.    Sights  for  rifles. 

9446    THE  METALS  CORPORATION  LTD  and  SHERARD 
COWPER-COLES.    Manufacture  of  cartridge  cases. 


Bottles,  Glass,  &c. 

9106  A.  L.  FORSTER.  Working  of  glass  annealing  machinery. 

9132  T.  FRY'ER.    Funnel  for  filling  bottles. 

9211  P.  T.  SIEVERT.    Manufacture  of  sheet  glass.* 

9222  R.  GALE.    Sealing  bottles. 

9231  C.  ELLIOTT.    Non-refillable  bottles. 

9244  P.  H.  WEBBER  and  H.  LAVY.    Prevention  of  break- 
ing glass. 

9253  P.  E.  COX  and  W.  H.  MOORE.    Non-refillable  bottle. 

9255  P.  L.  CHAPMAN.    Safety  closure  for  poison  bottles. 

9282  F.  ARCHER  and  J.  POLLARD.  Bottles. 

9319  T.  STONE.    Removal  of  bottle  stoppers. 

9330  M.  D.  PORTER.  Bottles.* 

9385  R.  GRAHAM.    Safety  poison  bottle. 

9434  W.  FRASER  and  P.  P.  HARVEY.    Bottles  for  aerated 
waters. 

9553  C.  REYNOLDS.    Stoppering  bottles. 

9562  F.  A.  EBERLIN.    Screw  stoppers  for  bottles. 

9609  C.  W.  HERTEL.    Imitation  art  glazing. 


Building  and  Construction. 

9221    T.  M.  THOM.    Manufacture  of  artificial  marble.* 
9316    J.  GREEN.    Wood  panelling. 

9402    E.    GERARD.    Construction    of    walls    or    fronts  for 
buildings. 

9518    W.  YOUNGER.    Manufacture  of  sand-lime  bricks. 


Chemistry  and  Photography. 

9114  F.  W.  S.  VALENTINE.    Manufacture  of  salicylic  acid* 

9116  C.  D.  ABEL.    Developers  for  photographic  plates. 

9124  M.  C.  ROCK.    Holding  cameras  upon  stands.* 

9138  H.  E.   NEWTON   (The   Fahren   Fabriken   vormals  F. 

Bayer  &  Co.,  Germany).  Manufacture  of  new 
anthracene  dyestuffs. 

9139  H.    E.    NEWTON   The  Fahren   Fabriken    vormals  F. 

Bayer    &    Co.,    Germany).       Manufacture   of  new 
tetrozo  dyestuffs. 
9199    O.  THIEL.    Manufacture  of  iron* 

9239    H.  E.  DOLPHIN.    Manufacture,  of  sulphate  of  copper. 

9246  THE  SANDFELD  FILMS  &  PLATES  LTD.  and  L. 
SMITH.    Photographic  plates  and  films.* 

9248  D.  W.  HART.  Applying  chemical  solutions  to  photo- 
graphic plates. 

9295  W.  H.  TOMKINSON  and  A.  J.  JONES.  Walking 
stick  camera  tripod. 

9323  J.  CARPENTIER.      Packing  and  charging  sensitised 

films.* 

9324  C.   D.   ABEL    (Act.-Ges.    fur   Anilin  Fab,  Germany). 

Sensitising  layers  of  gelatine  for  photographic 
processes. 


9325    C.    D.    ABEL    (Act-Ges.    fur    Anilin   Fab,  Germany). 

Manufacturs  of  a  new  para-amidophenylether  sul- 
phonic  acid  and  of  colouring  matters  therefrom. 

9363  T.  N.  GASQUOINE.  Electro-magnetic  release  for  photo- 
graphic shutters. 

9404  E.  HAAVORTH  and  H.  BAKER.  Manufacture  of  carbon 
tetrachloride. 

9440    J.  CARPENTIER.      Packing  and  charging  sensitised 

photographic  films. 
9443    A.  CLEMM.    Treatment  of  phosphates. 
9449    C.   J.  DRAE.    Production  and  exhibition  of  coloured 

photographs. 

9497    H.  J.  MALLABAR.    Rapid  production  of  photographs. 

9505  J.  F.  THORPE.  Making  an  organic  compound  for 
physiological  use. 

9537  C.  D.  ABEL  (Act.-Ges.  Anilin  Fab,  Germany).  Photo- 
graphic developer. 

9547  J.  Yr.  JOHNSON  (The  Badische  Anilin  Fab,  Germany). 
Production  of  colouring  matter.* 

9550  THE  CHEMISCHE  FABRIK  AUF  ACTIEN  (vorm  E. 
Schering).    Manufacture  of  camphor.* 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

9353    E.  G.  FLETCHER.    Cash  registers. 

9438    HOWARD  BROS,  and  H.  C.  BRAUN.  Registering 
employees'  time. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

9097    E.  GRIMME.    Armour  for  cycle  tyres.* 

9160    E.  G.  'MAY.    Bicycle  support. 

9170    W.  M.  CONWAY.    Six-speed  cycle  gears. 

9200    H.  JAMESON.    Garments  for  cycling. 

9207    F.  W.  HOTHAM.    Foot  pump. 

9228    R.  H.  McHARDY.  Cycles. 

9280    J.  T.  SHEARD.    Luggage  carrier  for  bicycles* 

9299  RUDGE  WHITWORTH  LTD.,  J.  V.  PUGH,  and  F. 

POUNTNEYr.    Rim  brakes. 

9300  RUDGE  WHITWORTH  LTD.,  J.  V.  PUGH,  and  F, 

POUNTNEY.    Rim  brakes. 
9398    E.  V.  BRYANT.    Cranks  for  cycles. 
9504    P.  HUNAENS.    Bicycle  handles.* 

9512    H.   A.  CHUBB  and  W.   C.   BARRETT.    Cranks  for 
motor  cycles. 

9558    A.  W.  NIGHTINGALE.    Telescopic  crank  for  cycles. 


Electrical. 

9088    H.  A.  FLEET  and  S.  ROBERTS.    Dyeing  and  stripping 

of  wool  silk  by  electricity. 
9101    P.  H.  JONES.    Electrical  connections.* 
9107    G.    SCHAULI.    Constructing  electric  traction  cells. 
9110    A.  SWEET.    Distribution  of  electricity. 
9118    J.  S.  H.  MAWDSLEY.    Dynamo  electric  machinery. 
9120    A.  FREY.    Periodical  switch* 

9134    J.  STONE  &  CO.  LTD.  and  J.  R.  QUAIN.  Charging 
and  discharging  batteries. 

9161  C.  E.  CLARK.    Electric  lamp  for  motor  cars. 

9162  S.  FEATHER,  G.  R.  FEATHER,  H.  H.  FEATHER, 

C.  E.  FEATHER,  and  J.  W.  ASTLEY".  Trolley 
collectors. 

9216    J.    S.   ZERBE.       Purification  of   water  by  electrical 
means.* 

9219    G.  MAGINI.  Coherers.* 

13736a  (1904)    J.  A.  FLEMING.    Detecting  electrical  oscil- 
lations. 
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9274 

9279 

9296 
9303 
9344 
9401 
9405 

9430 

9431 

9439 

8555 

9467 

9475 
9479 

S481 
9489 
9508 

9522 

9543 

9565 
9577 
9584 

9602 
9607 


9080 
9095 
9115 
9127 
9130 
9140 
9153 

9159 
9172 
9180 
9182 
9184 
9189 

9190 

9193 
9197 

9205 
9218 
9223 
9237 
9241 
9259 
9263 
9272 
9286 
9304 

9307 
9309 
9315 
9322 
9326 

9329 
9334 
9343 
9347 


9349 
9352 
9365 
9366 
9368 


G.  PORRITT.    Preventing  accidents  through  breakage 
of  overhead  wires. 

A.  P.  WOOD.    Controlling  supply  of  energy  from  alter- 

nating current  generators. 
T.  BAMFORTH.    Trolley  wheel. 
L.  R.  GLEASON.    Electric  switch. 
J.  KRUGSIVIJK.    Electric  current  motor. 
J.  J.  WALKER.    Electric  contact  devices. 
F.     T.     KITT.      Electro-magnetic     switch  operating 

mechanism.* 

THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

and  J.  MURPHY.    Electrical  switches. 
THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).    Vapour  electric 

apparatus. 

H.  R.   ROMNEY.      Fireproof  casings  and  covers  for 
electric  conductors.* 

P.  J.  DONOHUE.      Combined   curbstone    and  electric 
wire  conduit.* 

R.  BRAUN.    Equalising  electrical  power  when  power 

required  is  variable.* 
J.  MCALLISTER.    Door  for  electric  switch  board. 
THE  ELECTRIC  &  ORDNANCE  ACCESSORIES  CO. 

LTD.    Electric  lighting  of  railway  carriages. 
P;  B.  W.  KERSHAW.    Electrically  illuminated  signs. 
W.  W.  HOWE.    Dynamo  electric  generators. 
R.  BROWN.    Skates  or  collectors  for  electrically-driven 

vehicles. 

J.  F.  BOTTOMLEY  and  A.  PAGET.    Electric  resist- 
ance furnaces. 

R.   J.   CROWLEY  and  A.   W.    MACLEOD.  Primary 
batteries. 

F.  SMITH.    Making  and  breaking  electric  circuits. 

B.  SEACOMBE.    Electric  battery. 

A.  CORDEROY  and  J.  F.  PANNELL.    Terminals  for 
electrical  conductors. 


S.  MATTHEWS.  Electricity  meters. 
G.  C.  FRICKER.    Controlling  electri 


trie  switches. 


Engineering  and  Meohanical. 

L.  S.  HINKS.    Taps  and  swivel  joints. 

A.  BALKON.  Faucets. 

N.  S.  BOK.    Centrifugal  separators.* 

J.  E.  HOWARD.    Pneumatic  revolving  drills. 

T.  FRYER.    Bolt  and  nut. 

G.  R.  CHILDE.    Machinery  for  splitting  logs 

A.   SCHMIDHAUSER,   E.    JEANRENAUD,    and  A 
CRAUSERS.  Wrench.* 

H.  T.  LOGAN.    Reciprocating  engines. 

J.  W.  WHITE.    Gripper  for  aerial  ropeways. 

W.   S.  THOMPSON.  Cranes. 

F.  NIBLOCK.    Equilibrium  valve. 

F.  NIBLOCK.    Piston  rings. 

F.  A.  GRIFFIN  and  LEA  &  FRANCIS  LTD.  Variable 
speed  gearing. 

F.  A.  GRIFFIN  and  LEA  &  FRANCIS  LTD.  Two- 
speed  gearing. 

R.  H.  PECK.    Steam  traps. 

A.  HUNNABLE,  W.  F.  PRENTIS,  and  C.  E.  PREN- 

TIS.    Attachment  for  lathes. 
O.  ROST.    Automatically  making  screw  tans  * 
W.  J.  FRASER.  Turbines. 
W.  BLANC  and  L.  PAICHE.    Bearings  * 
H.  C.  WUDEMAN.  Packing.* 
E.  C.  JAGER.    Stuffing  box  packing' 
O.   KOLB.  Turbines.* 
H.  SAUTER.    Valve  gear. 
J.  MUHLRAD.    Lubricator  for  bearings* 

G.  P.  MAIN.    Air  jack. 

A.  J  BOULT  (J.  W.  Rock  and  C.  G.  Moore,  New  South 

F    RAaRN)FTTUPPrymg  ,m°tiVe  P°Wer  t°  enZines- 
r>AKJN.hl  1.    Grips  for  wire  rope  haulag-e 

0   J.  A.  HARRISON.    Mechanical  stokers 

W.  BLAKEWAY.    Rotary  pumps. 

D.  HONEYWOOD.    Rotatory  engines. 

4ITJKEN:    Obtaining  double   expansion    in  elastic 

fluid  engines.* 

B.  A.  HJORTH.  Lubricators.* 
T.  C.  BUCK.    Valves  and  locks. 

W.  SCHMIDT.    Superheaters  for  locomotives. 

THE  BRITISH  THOMSON-HOUSTON  CO.  LTD 
(The  General  Electric  Co.,  U.S.A.).  System  of 
control  for  magnetic  clutch  speed  changing  2ear 

W.  PECK.    Lubricators*  ' 

G.  SHOTTON.    Slide  valves.* 

W.   BOTHAMLEY.  Valve. 

J.  F.  SHAW  and  R.  H.  SHAW.    Pipe  wrench. 
W.  P.  FOX  and  T.  FOX.      Parallel  vices. 


9372 
9377 
9390 
9401 
9413 
9417 

9419 

9421 
9424 
9442 

9451 
9459 

9460 

9461 
9469 
9510 


9525  F. 


Centrifugal  separa- 


9371    W.  H.  RIDER  and  A.  RIDER.    Hydraulic  lifts  and 
cranes. 

T.  W.  S.  HUTCHINS.    Variable  speed  gear. 

G.  MIETTINER.    Rotary  engines  or  turbines.* 
J.  OKILL.    "Variable  speed  gear. 
C.  W.  BURNHAM.  Nutlocks.* 
A.  B.  WILSON.    Belt  pulleys. 
AKTIEBOLAGET  SEPARATOR. 

tors.* 

A.  L.  LLOYD.    Forming  the  sockets  of  wrought  metal 
pipes. 

E.  RUND.    Jackets  or  casings  for  water  heaters. 
L.  CARPENTER  and  J.  J.  HOLMES.    Tap  or  cock.* 
FRITZ   GRUNEWALD.      Facilitating     starting  and 

stopping  of  reversible  compound  machines.* 

H.  LENTZ.  Locomotives.* 

W.  E.  HOPKINS  and  H.  N.  COX.    Relieving  weigh- 
bridges by  hydraulic  power. 
G.  M.  SULTER  and  R.  SIMPSON.    Perpetual  motion 
engine. 

R.  BROWN.    Automatic  exhaust  valves. 
J.  W.  BLAKE Y.    Flexible  metallic  tubing. 

F.  SPERBER.    Changing  and  setting  devices  for  lathe 
turret  heads.* 

HARGREAVES    and   T.    H.    H.  WHITEHEAD. 

Friction  clutches. 
9526    F.  HARGREAVES  and  T.  H.  HOPE.  Bearings. 
9529    W.  CLAY.    Lock  nut. 
9532    J.  R.  HISPA.    Grabs  or  grab  buckets.* 

9539  THE  WARWICK   MACHINERY  CO.  LTD.  (General 

Electric  Co.,  U.S.A.).  Governing  mechanism  for 
turbines. 

9540  C.   G.  SIMONDS.    Power  transmission  mechanism.* 
9544    G.  IHLE.    Speed  indicators.* 

9555    R.  CARRYER.    Joint  fastener  for  machine  belts. 

9563    J.  W.  HARTLEY.    Friction  clutches. 

9566    B.  S.  HARLOW.  Valves. 

9568    W.  T.  HOLLAND.    Rollers  for  conveyors. 

9572    A.  B.  LENNOX  and  P.  DAWSON.  Evaporator. 

9580    R.  BARTHOLOMAUS  and  R.   METZLER.    Tool  for 

drilling,  shaping,  etc.* 
9592    H.  LUCAS.    Lifting  jacks. 

9595    F.  DIETZSCH  and  H.  C.  JENKINS.    Boring  tools. 

9598    L.  ZAMBINI.  Pulleys* 

9603    E.  L.  MUELLER.  Vaporisers.* 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

J.  G.  H.  BATCHELOR.    Using  combustible  vapour  in 

internal  combustion  engines. 
H.  SOEHNLEIN.    Gas  engine.* 

MASCHINENFABRIK  and  MUHLERBAUANSTALT. 

Cooling  pistons  of  explosion  engines.* 
A.  G.  MELHUISH.    Internal  combustion  engines. 
F.  L.  ORR  and  N.  MORROW.    Starting  gas  engines. 
MARQUIS  A.  DE  DION  and  G.  BOUTON.  Regula- 
tion of  speed  of  internal  combustion  engines.* 
MARQUIS  A.  DE  DION  and  G.  BOUTON.  Govern- 
ing internal  combusti>n  engines-* 
J.  HIPPOLYTE.    Rotary  gas  engines  or  turbines. 

F.  F.  ROBINSON.    Igniting  charge  in  internal  com- 
bustion engines. 

G.  D.  DENNIS.    Internal  combustion  engines. 

C.  KIRK.    Pistons  of  internal  combustion  engines. 

L.   REYNOLDS.    Internal  combustion  engines. 

T.  H.  \  GARDNER   and   E.   GARDNER.  Vapourisers 

for  internal  combustion  engines. 
FRIED  KRUPP  AKT.-GES.    Cooling  device  for  piston 

rods  of  gas  engines.* 
J.  BARAGWANATH.    Valves  for  internal  combustion 

engines. 


9078 

9098 
9236 

9243 
9245 
9257 

9258 

9327 
9376 

9426 
9463 
9166 
9506 

9513 

9515 


Engines,  Steam. 

9157    J.  W.  BOWLEY.    Steam  turbines. 

9308  W.  J.  BASSETT.  Reversing  valve  for  steam  cylinders. 
9427  -  E.  F.  MUSGRAVE.    Automatically  controlling  speed 

of  motive  fluid  engines. 
9534    J.  STOREY.    Valves  and  valve  gear  for  steam  engines. 


Food  Products. 

9457    R.  W.  JAMES  (The  Organose  Co..  U.S.A.).  Manufac- 
ture of  a  food  product.* 
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Furniture  and  Domestic. 

9079    THE  PERFECTOR  WINDOW  CO.  LTD.  Casement 
windows. 

9093    T.  JONES.    Egg  lifter  for  removing  eggs  from  boiling 
water. 

9317    F.  N.  DENISON.    Tea  strainers  and  inf users. 
9122    J.  W.  WOOLVEN.    Lids  of  saucepans.* 
9131    T.  FRYER.  Saucepan. 

9213    P.  AVERY  and  A.  SHE  WAN.    Sweeping  appliance. 
9224    E.  BRYON.    Supporting  curtain  poles. 
9254    D.  D.  JONES.    Window  fittings. 
9256    J.  W.  WETHERELL.    Laying  table  cloths. 
9275    H.  E.  IVES.    Brush  for  domestic  use. 
9287    G.  A.  ROMER.  Spittoons. 
9292    J.  H.  HARGREAVES.  Firelighter. 
9313    HOBBIES  LTD.  and  S.  H.  TRENCH.    Picture  frame 
cramps.* 

9356    R.  FISCHBACH.    Appliance  for  holding  and  applying 
blacking. 

9387    FANNY  MARTIN.    Pleating  curtains. 

9420    G.  H.  W.  WIDGER.    Hollow  bottomed  kettles. 

9429    H.  MARTIN.  Kettles. 

9432    W.  G.  KENT.    Coal  scuttles. 

9437    W.  H.  HARBUTT.    Tin  opener. 

9462    E.  PHILIP.    Burglar  proof  window  sash  fastener. 

9472    W.  HOPE.  Strainers. 

9477    T.  W.  RUSSELL.    Regulating  opening  and  shutting  of 
windows. 

9482    C.  S.  WARRINGTON   and  A.   FENTON.    Stands  or 

trays  having  covers. 
9502    J.  WITTMANN.    Door  and  window  locking  devices.* 
9527    E.  W.  F.  SACHSI.    Washstand  appliances. 
9f54    G.  S.  MORRIS.  Kettles. 
9557    C.  H    QUICK.    Window  wedge. 
9561    C.  W.  BURROWS.    Dining  and  billiard  table. 
9571    W.  L.  DAVIES.    Window  sash  fastener. 
9576    G.  G.  CAMPION.    Bed  rest  for  invalids.* 
9585    E.  L.  EVENS.    Implement  for  washing  clothes. 
9589    A.  ELKINGTON.    Reoairing  stockings. 
9591    F.   W.   CROSS  and  R.   W.  ROUGHTON.  Window 

fasteners. 

9593    E.  G.  HARCOURT.    Picture  hooks. 


Hardware. 

9082  W.  L.  STONE.    Permutation  lock.* 

9129  T.  FRYER.    Ladies'  hair  pins. 

9270  S.  J.  NEILSEN.  Lock. 

9281  E.  ENTWISTLE.    Hair  pins. 

9312  A.  J.  HARDING.    Protecting  points  of  hair  pins. 

9407  C.  NIGREY.    Weighing  machines. 

9499  E.   J.   DE   COURCY.    Combination  pocket  knife  and 
police  whistle. 

9575  R.  J.  BROWNLOW.    Combined  hook  and  safety  pin.* 

9583  L.  A.  CARRE.    R-movable  hot  air  box  for  stoves. 

9608  J.  P.  CLEGHORN.    Hair  pins. 


Heat,  Light,  and  Ventilation. 

{Including  Gas  Manufacture.) 

9091  R.  R.  BURT.    Coal  saver  for  grates. 

9092  A.  P.  MACBLISKER.    Open  fireplaces. 

9094    M.  HARRIS  and  H.  HARRIS.    Oil  and  spirit  lamps. 

9171    H.  G.  HILLS.    Gas  producing  plant. 

9181    H.    HIRST   and   J.   H.    COLLINGS.      Electric  light 

candle  fitting. 
9186    J.  LAXTON.    Acetylene  gas  generators. 
9192    W.  H.  O'KEEFE  and  W.  DILLON.    Adjustable  nipple 

for  incandescent  gas  burners. 
9202    F.  E.  BOWMAN.  Radiators. 
9260    L.  BURE.    Lamp  shades. 

9262    THE  METALLIC  MIRRORS   (OF  AMERICA)  LTD. 

and  J.  E.  LEWIS.  Lamps. 
9266    W.    S.  WHITMORE.    Heating  conservatories. 
9369    O.  HANN.    Gas  cooking  ovens. 
9498    H.  O'CONNOR.    Incandescent  burners. 
9501    N.    SCHOLEFIELD.    Incandescent  electric  lamps. 
9581    H.  BRABY.      Burners  for   heating  and  illuminating 

purposes. 


Jewellery,  Clocks,  and  Music. 

{Including  Phonographs,  etc) 

9261    A.  R.  FRIST.    Mechanical  piano  players. 

9276  C.  R.  ELLSTON.  Gramophones. 

9277  W.  G.  FLEMING.    Separators  for  treating  jewellers' 

waste. 


9285  J.  McLENNAN.    Bag  pipes. 

9317  E.  S.  VOTEY.    Musical  instrument  supports.* 

9328  G.  WALCH.    Stringed  musical  instrument.* 

9375  J.  H.  HAVERS.    Fasteners  for  chains  and  necklets. 

9381  W.  G.  SOTHERS.    Locket  pendants. 

1895a    J.  J.  WALKER.    Music  record. 

9511  H.  ABRAHAMS;  Alarum.* 


Leather  Goods,  including:  Machinery. 

9086    A.  C.  YORK.    Lasting  boots  and  shoes. 

9225  J.  W.  WALMSLEY  and  J.  PURTINGTON.  Apparatus 
for  lasting  and  repairing  boots. 

9247    H.  CARL  GROS.    Boot-makiug  machine. 

9311  C.  W.  MILLS  and  A.  C.  PARKER.  Depressing  leather, 
wool,  and  other  materials. 

9517    A.  E.  T.  ROGERS.    Boot-cleaning  machine. 

£567  J.  and  A.  WILKINSON.  Affixing  flexible  pads  to  tin- 
heels  of  boots. 

9597  H.  H.  LAKE  (Brookton  Folder  Machine  Co.,  U.S.A.). 
Boots.* 


Medical. 

9212  W.  T.  WILD.    Tooth  brushes. 

9230  A.  MYERS,  L.  MYERS,  and  F.  R.  BAKER.  Time 

indicator  for  medicine  bottles. 

9382  A.  S.  CHRISTIE.    Facilitating  nose  breathing. 

9444  P.  F.  BRUN.    Combined  corset  and  abdominal  belt.* 

9456  A.  L.  BROWN.    Blood  and  nerve  tonic. 

9521  M.  VERMEBLENE.    Abdominal  belt.* 

9538  W.  DAVENPORT.    Artificial  breathing  machine. 


Metallurgy. 

{Including  Rolling,  Drawing,  Casting,  etc.) 

9447  THE  METALS  CORPORATION  LTD.  and  SHERARD 

COWPER-COLES.    Electrolytic  refining  of  copper. 

9448  SHERARD  OSBORN  COWPER-COLES.  Electrolytic 

deposition  of  metals. 


Optical,  Mathematical,  etc.,  Instruments- 

9433    G.  CULVER  and  A.  KOEHLER.  Pince-nez. 
9454    W.  H.  WEASER.    Eye  glasses. 
9514    F.  W.  CLARK.    Azimuth  mirror. 

9606    H.  BREARLEY.    Method  of  determining  temperature 
of  heated  spaces. 


Printing  and  Typewriting. 

9164    M.  SMITH.    Machines  for  fixing  paper  covers  on  books. 
9174    F.   MASON.    Trenching  attachment  for  wood-working 
machinery.* 

9217    W.  H.   LOCK  and  T.   MERRIFIELD.    Side   lay  for 

printing  machines. 
9220    C.    N.    BINTCLIFFE.      Applying  bronze    powder  in 

printing. 

9337  W.  HOLLAND.  Means  for  producing  letters  and 
numerals. 

9364  J  .  M.BIRT  and  H.  W.  M.  BIRT.  Ironing  and  calen- 
dering machines. 

9458  R.  W.  JAMES  (Wyckoff,  Seamans,  &  Benedict,  U.S.A.). 
Typewriting  and  adding  machines. 

9488    W.    SOMERSGILL.    Production  of  printing  surfaces. 

9528    C.  HAGENAUEER.    Writing  machines  * 


Railways  and  Tramways. 

9090    F.    JOHNSON.      Coupling    and    uncoupling  railway 

wagons. 

9128    V.  J.  FEENY.    Railway  carriage  door  locks. 

9144    A.  WAIT.    Automatic  couplings  for  railway  vehicles. 

9195    F.  W.  SARGENT.    Brake  shoes.* 

9198    F.  ELKINGTON.    Fog  signals. 

9209    C.  D.  EHRET.    Long-distance  signalling. 

9214    H.  HURMAN.  Brakes. 

9269    J.  W.  MACKENZIE  (W.  Gillis  Ross  and  D.  McDonald, 

Canada).    Passenger  car.* 
9294    R.  MILLER.    Waterproof  cover  for  tramway  cars. 
9370    R.   ROBERTS.    Coupling  for  railway  vehicles. 
9393    A.  J.   STEWART.    Railway  signalling  apparatus. 
9418    F.  E.  KURSMAN.    Signalling  system  for  railways.* 
9125    J.  H.  WOLSELEY  and  G.  H.  LANG.    Operating  brake 

levers  of  railway  wagons. 
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9190    J.  V.  ZELANDER.    Lifeguard  for  tars. 

9491    H.  G.  CAMPBELL,  G.  G.  SCURFIELD,  and  II .  A. 

WATSON.    Railway  signals. 
9494    J.  STUART.    Railway  signalling. 
9509    H.  POATE.    Railway  fag  signalling. 
9316    J.  COOPER.    Aerial  railway. 

9542    W.    A.    LAWRENCE'.       Operating   points  of  conduit 
tramways. 

9605    H.   H.   LAKE    (Messrs.    Brown    and  Darby,  U.S.A.). 
Rail  joints. 


Sanitation. 

{Including  Building  and  Hardware.) 

9100  G.  VERNON.  Gulley. 

9146  J.  P.  GUY.    Distribution  of  sewage. 

9148  J.  P.  GUY.    Sewage  nitration. 

9350  J.  0.  BUTTERFIELD.    Making  roads  to  render  them 
dustless. 

9355  P.  AALTON.    Waste  pipe  for  drainage. 

9374  R.  DUNCAN.    Locks  for  lavatories  and  water  closets. 

9383  A.  McLAURIN.    Water  closets. 

9409  A.  REID  and  A.  HENDERSON.  Disinfector.* 

9578  S.  H.  ADAMS.    Bacterial  sewage  purification. 


Shipbuilding  and  Navigation. 

9203    E.  M.  F.  BODDAM.    Opening  and  closing  bulkhead 
doors. 

9227    A.  PECK  (W  Peck,  Australia).    Submarine,  vessels. 

9251  J.  S.  GAY.    Raising  sunken  vessels. 

9252  G.  E.  PEARMUND  and  J.  O.  EVANS.    Raising  sunken 

ships. 

9392    J.  GILMOUR.    Raising  sunken  ships.* 

9416    J.  S.  FAIRFAX.    Speed  reduction  and  reversing  driving 

gear  for  screw-propeller  shafts. 
9428    E.  PULSFORD.    Marine  propeller. 

9471    W.  HEWIN  and  J.  F.  CROW'THER.      Ships'  signal 
lamps. 

9476    G.  QUICK.    Screw  propellers.* 

9573    H.  O.  ADAUR.    Transporting  coal  at  sea.* 


Spinning,  Weaving,  and  Allied  Trades- 

9081    J.   FAIRCLOUGH,   J.  WHITHAM   and  E.  WILDE. 
Flyer  frames. 

9175  G.  FAIRCLOUGH.    Picket  motions  for  looms.* 

9176  J.  MUDD.    Weft  boxes. 

9267    P.  HERMANN  and  L.  SCHOPPER.    Fine  spinning. 
9298    C.  BERGMANN.    Flyer  spindles  for  spinning  machines.* 
9411    H.  RUSIUS.    Loom  weft  forks. 

9470    W.  FOULDS,  T.  FOULDS,  and  J.  A.  BURY.  Healds 
of  looms. 

9473    W.  LEEMING  and  J.  HODGKINSON.    Packing  sticks 
of  looms. 

9486  W.  WADE.  Weaving. 

9487  W.  G.  NICHOLSON.  Twisting  and  spinning  machines. 
9541    A.  LEJEUNE.    Fleece  dividing  apparatus  for  carding 

engines. 

9564    THE  ANDERSTON  FOUNDRY  CO.  LTD.  and  J.  C. 

BUNTER.    Picking  mechanism  of  looms. 
9574    R.  J.  BROWNLOW.    Pleating  and  gathering  tape.* 
9582    J.  THOMPSON.    Hosiery  frames. 
9587    G.  A.  HERDMAN.    Production  of  slag  wool. 
9611    W.  G.  ADAMS  and  T.   MADDOCK.      Lessening  the 

number   of    cards    necessary    to    weave    a  damask 

pattern. 


Stationery  and  Paper. 

9103    O.  WESTHOFF.    Converting  waste  from  paper  mills 

into  stone-like  porous  bodies. 
9119    A.   J.   BOULT   (S.  Selman  Hurwitz  and  Edward  E. 

Julius  Schurmann,  Germany).    Gilding  paper. 
9121    A.  V.  E.  COPSEY.    Combination  post  card  and  letter 

card.* 

9141    C.  H.  ELSDON.    Perpetual  calendars.* 

9154    O.    L.  PARMENTER.    Paper  receptacle.* 

9302    F.  J.  CLENDINNEN.    Securing  envelopes. 

9320    R.  H.  HARDY  and  R.  PURVIS.    Opening  envelopes. 

9351    G.  F.  PATON.    Protecting  cap  for  fountain  pens.* 


9357    F.   E.  JAGENBERG.    Covering  sheets  of  pasteboard 
with  paper.* 

9395  L.  M.  JONES.    Damping  pad. 

9396  L.  M.  JONES.  Envelope. 
9535    E.  HARNETT.    Hand  stamp. 

9546    J.  C.  GONSALVES.    Supplying  writing  pens  with  ink. 


Steam  Boilers  and  Fittings. 

9089  W.  J.  PICKERING.  Regulating  and  measuring  the 
amount  of  neutralise!'  required  to  soften  feed  water 
for  boilers. 

9123    J.  ROBERTSHAW.    Steam  boilers. 

9126    M.  GEHRE.    Steam  generators. 

9163    R.  MOTION.    Steam  generating  apparatus. 

9196    T.   SUZUKI.    Vertical  boilers.* 

9240    W.  SELBORNE.    Water  gauges. 

9293    E.  T.  HIGGINS.    Furnace  burr. 

9288    M.  ISRAEL.  ■  Water  gauge. 

9341  W.  SCHMIDT.  Superheaters. 

9342  W.  SCHMIDT.  Superheaters. 

9399    W.  L.  JACKSON.    Smoke  consuming  furnaces.* 

9492    P.  PINCKNEY.    Steam  generators. 

9548    P.  KESTNER.    Freeing  furnace  gases  from  dust. 


Toys,  Games,  and  Sport. 

9102  R.  DICK.    Game  of  skill.* 

9149  W.  W.  HARRIS  and  P.  J.  NEWLYN.    Public  amuse- 

ment. 

9150  H.  M.  GUITERMAN.  Puzzle. 

9188  W.  G.  HEYS  (D.  H.  Cagney,  U.S.A.).  Roundabouts.* 

9191  T.  R.  WATSON.  Toy. 

9229  J.  HARDY.    Learning  swimming. 

9345  A.  STUDHOLME.  Puzzle. 

9360  G.  HERBERT,  jun.    Bowl  for  use  in  game  of  bowls. 

9388  A.  H.  ILLING WORTH.    Bait-casting  reels. 

9397  S.  MIYALA.    Amusement  apparatus. 

9445  L.  J.  D.  MAHAUT.    Golf  balls. 

9485  W.  HUNT.    Dancing  toy. 

9507  R.  WHITE.    Measure  for  use  in  game  of  bowls. 

9530  T.  PAYNE.  Toys. 


Tyres. 

9112    E.  C.  F.  OTTO,  jun.    Securing  rubber  tyres  to  rims. 
9147    T.  BURROWS.    Resilient  compound  for  tyres. 
9155    C.  R.  BULLARD  and  J.  WILDERSPIN.  Non-skidding 
tyre. 

9169    J.  BOLTON.    Cover  for  tyres. 

9173    W.  LINDSAY.    Manufacture  of  tyres. 

9293    J.  D.  SPENCER.  Tyres. 

9301    W.  E.  COCKS.    Twin  tyre  for  bicycles  and  motors. 
9305    A.  BRIGGS  and  W.  S.  CORT.    Wheel  tyres. 
9556    S.  LAWTON.    Pneumatic  tyres. 
9586    W.  BUCKLEY.    Elastic  tyres. 


Vehicles,   Wheels,  etc. 

9136    G.  VILLE.    Clutch  mechanism  of  motor  vehicles.* 
9165    S.  LONG.    Shield  for  motor  cars. 

9178    D.  ROWELL  and  A.  W.  HAMLING.    Wheel  for  motor 
wagons. 

9226    R.  KUNICHE.    Preventing  side  slip. 

9265    P.  F.  BADDELEY.    Wheels  of  motor  vehicles. 

9280    W.  STARLEY.    Wheel  rims. 

9314    C.  G.  MOORE  and  J.  W.  ROCK.    Vehicle  wheels. 
9318    THE  WESTINGHOUSE  BRAKE  CO.  LTD.  and  J.  W. 

CROSS.    Braking   of    vehicles   driven    by  internal 

combustion  engines. 
9333    L.  E.  OTTO,  W.  W.  BENNETT,  and  R.  RUSSELL. 

Non-skidding  bands. 
9348    H.  LEMP.    Self-propelled  vehicles.* 
9403    W.  S.  H.  SMITH.    Wheels  for  cycles. 
94  08    T.  S.  JAMES.    Under  carriages  and  frames  of  motor 

vehicles. 

9410    J.  L.  WATKINS.    Steering  apparatus  of  motor  vehicles. 

9414  J.  S.  FAIRFAX.    Motor  vehicles. 

9415  J.  S.  FAIRFAX.    Road  and  rail  motor  vehicles. 

9478    W.  BEEBY  and  W.  R.  HOYVLES.    Pneumatic  cushions 

for  supporting  axles  of  wheels. 
9569  W.  COOPER.  Variable  speed  gear. 
9600    C.  B.  RIGBY  and  B.  SMITH.    Spring  wheels. 
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Wearing  Apparel. 

P083  J.  MORTON.    Carpets,  rugs,  etc. 

9096  O.  SCHWRIG.    Night  garments. 

9109  R.  F.  J.  DAVIS.  Gloves. 

9111  J   RAWLINGS.    Ventilators  for  hats. 

9187  C.  MAHER.    Revolving  heels. 

9208  T.  JENNINGS  and  W.  WOODS.    Revolving  heel. 

9210  A.  WARDROPER.    Stocking  suspenders. 

9?10  SARAH  A.  STEWART.    Collar,  cuff,  or  belt  support. 

9332  E.  APPERLEY.    Fastening  for  cuffs.* 

9423  A.  PYKE.    Buttoning  collars. 

9435  R.  COOK.  Corsets. 

9450  J.  BURON.    Trouser  protectors  * 

9484  J.  A.  GAUNT  and  JOHN  GAUNT.  Collars. 

£495  J.  RICHARDSON   and  A.  MARR.      Manufacture  of 
gloves. 

9500  F.  6.  WARD.    Fastener  for  leggings. 

9519  S.  LINDAUER.  Corsets. 

9557  C.  F.  MALLETT.  Collars* 

9559  B.  BANES.    Laces  for  boots. 

959.9  J.  LOVEGROVE.    Tie  clip. 


Miscellaneous. 

9084  R,  C.  COOPER.    Reversible  fastener  for  casements.* 

9085  W.  SLINGSBY.    Charging  retorts. 
9087    C.  MARSHALL.    "  Tip  ball." 

9099  W.  CARTER  and  E.  HODGSON.  Apparatus  to  com- 
pensate for  the  elongation  of  wire  drawn  through 
successive  dyes. 

llOi    B.  T.  UDALE  and  A.  JOHNSON.      Box  and  wicker 

case  protector. 
9105    A.  L.  FORSTER.    Conveying  machinery. 
9108    E.  NEWELL  and  W.  FENNELL.    Rotary  kilns. 
9113    A.  E.  BACHRACH.    Advertising  apparatus. 
9125    F.  WENZEL.    Rubber  teats. 

9133    P.   JENSEN  (R.    Allen,  U.S.A.).      Word  registering 

9135    E.  NIARSCOSZKY  and  J.  JOBBAU.    Roughing  calks 

for  horse  shoes.* 
9137    H.  ROY.    Treatment  of  masse  cuite.* 

9142  E.  T.   FREEMAN,  J.  L.  iCAPELAND,  and   H.  DE 

WITT  BOYD,  jim.    Self-draining  faucet.* 

9143  W.  J.  ENGLEFIELD.    Adjustable  slide  back  gear  ice- 

cream freezing  machine. 
9145    H.  VON  DER  LINDE.    Preserving  tins.* 

9151  A.  RUMMENS.    Gas  furnaces* 

9152  E.  GENZ.    Utilising  waste  gases  of  furnaces. 
9158    J.  T.  BENTLEY.    Physical  exerciser. 

9166  W.  H.  ALCOCK  and  W.  H.  WESTON.    Dough  feed 

appliances. 

9167  A.  N.  SAUNDERS.  Eyelets. 

9168  W.  MILLS.    Spikes  for  racing  pumps. 

9177    THE  CLIMAX  KILN  CO.  LTD.   and  L.   L.  GRIM- 
WADE.    Muffle  furnaces. 
9179    A.  HIGG1NS.    Supporting  pails  between  the  knees.* 
9183    J.  ENTWISTLE  (L.  Crozet,  Cape  Colony).    Spirit  and 
plumb  levels. 

9185    M.  BUMBEYER,  F.  BOCK,  and  F.  WANZ.  Regenerat- 
ing breathed  out  air.* 
9194    M.  F.  LEVI  (nee  V.  Samuel).    Advertising  medium.* 
9201    W.  A.  CHARDIN.    Composing  and  displaying  words. 
9204    W.  H.  JARVIS.    Baking  ovens. 
9206    J.  TAUBE.    Hose  pipes.* 
9215    K.  COHEN.    Wind  water  mill. 

9232  J.  BROOKS.    Sheep  hurdles. 

9233  W.  P.  THOMPSON  (The  firm  of  Rosenfeld,  jun.,  Ger- 

many).   Pointing  animal  hairs.* 

9234  W.  P.  THOMPSON  (The  Plandler  Co.,  U.S.A.).  Tanks.* 

9235  W.  P.  THOMPSON   (The  Portable  Folding  Mosquito 

Bar  Frame  Co.,  U.S.A.).  Canopies.* 
9238    L.  IVES  and  F.  E.  GREGORY.    Door  opening  and 
closing.* 

E.  G.  MITCHELL.    Letters  for  forming  announcements. 
T.  W.  RIDLEY.    Treatment  of  slag. 
H.  W.  JOYCE.    Kilns  for  drying  hops. 
J.  F.   STEPHENSON.    Tube  cleaning  device. 
W.  A.  LIEVEN.    Collapsible  litter.* 


9242 
9249 
9264 
9268 
9271 
S278 
9283 

9284 
9289 
9290 

9291 
?297 


9306 
9321 

9331 

9335 
9336 
9338 

9339 
9340 
9354 
9358 
9359 
9360 
9361 
9362 

9366 
9384 
9386 
9S89 
9394 
9406 
9412 
9422 

9436 

9441 
9452 
9453 

9464 

9465 
9468 
9474 
9480 
9483 
9493 
9496 

9503 

9520 
9523 
9524 
9531 
9533 
S536 
9545 
9549 
9560 
9570 
9588 
9590 
9594 
9596 

9604 
G610 


J.  H.  LYON.    Pipe  connections. 
T.  H.  SMITH  (R.  O.  Phillips,  U.S.A.),    Machine  for 

making  wooden  barrels. 
R.  O'MORE.    Physical  development  device. 
A.  HEINLICH.    Cash  plate.* 

E.  DIXON  and  T.  E.  JOPLING.    Construction  of  tin 
ware.* 

T.  BALLINGE  and  T.  KIRK.  Bending  metal  pipes. 
A.  MARR.    Production  of  ribbon  from  cloth. 


W.  GRIFFITHS.    Show  stands. 

H.  W.  DOVER.      Covering  articles  with  a  cover  of 
celluloid. 

J.  McDOUGALL.    Manipulating  tubes  during  process 
oi  polishing. 

E.  BRUHLMANN.    Matches  and  firelighters.* 
A.  LEITCH.    Teaching  arithmetic* 
J.  T.  BUGLEY  and  A.  WOOD.    Displaying  boots  and 

shoes. 

C.  BECCK-BOURGY.    Multiple  band  sawing  machines.* 

F.  W.  SCHMITZ.    Bell-ringing  apparatus* 
P.  EISENHARDT.    Sheet  metal  cover  for  receptacles. 
T.  W.  MORETON\    Smoker's  outfit. 
E.  F.  TAYLOR.    Collapsible  cardboard  boxes. 
E.  F.  TAYLOR.    Paper  and  cardboard  handbags. 
R.  ,H.  FARRAR.    Match  boxes. 

A.  F.  WILLIAMS.    Stop  and  draw-off  tap  for  hot  and 

cold  water  pip<s. 
A.  D.  FURSE.    Disintegrating  apparatus. 
R.  R.  ARDILL.    Panning  off  biscuits. 
L.  C.  RATCLIFFE.    Utilisation  of  waste  wood. 
E.  HIGGINBOTTOM.    Tobacco  pouches. 
A.  FONTANA.    Decolourising  tanning  extracts. 

G.  F.  RAYNER.    Animated  pictures. 
J.  DE  VERE.    Paint  brushes. 

L.  PREAUBERT  and  GASTON  A.  THELBE.  Tarring 

or  asphalting  roads.* 
J.  ALLISTON  and  W.  LOBECK.    Fastener  for  broken 

traces  and  harness. 
E.  DELHOTEL.    Recovering  volatile  solvents. 
L.  T.  TUCKER.    Barrel  draining  devices.* 
J.  A.  CHARLTON  and  W.  A.  CALLAHAN. 

C.  C.  W.' CRAIG  and  G.  K.  CRAIG.    Filtering  coal 
dust. 

W.  F.  GREENE.    Cinematographic  apparatus. 

D.  MARSHALL.    Fixing  handles  to  stocks. 

H.  BARFORD.    Tobacco  pipes 
M.    HERISSON.    Manufacturing  oil  colours. 
P.   GARRITY.  Refrigeration. 
J.  G.  HOLBURN.    Trouser  stretcher. 
O.  BOHNE  and  J.  G.  HERRMANN.    Preparing  wood 

for  polishing. 

A.   J.  BOULT  (G.    M.   Rogers  and   C.   H.  Havard, 

U.S.A.).    Germinating  grains.* 
H.  COX.    Mouthpiece?  of  pipes  and  cigarette  holders. 
W.  COWERN.    Filtering  water.* 

DUBRUL.    Manufacture  of  cigarettes.* 
A.  C.  RUSSELL.    Driving  saddletrees. 
T.  KENDRICK.    Spring  hand  truck. 
R.  MARDT.    Gaseous  mixture  for  extinguishing  fire. 
J.  BRZITWA.    Locking  devices.* 

P.  KESTNER.    Laying  smoke  emanating  chimneys. 
W.  T.  JACK.  Tanks. 
R.  KAISER.    Packing  case. 
J.  J.  SHEDLOCK.    Manufacture  of  coke. 
H.  W.  DONELLY.    Street,  station,  or  wharf  register. 
T.  BIRCH.    Non-poisoning  tube  for  barrels. 
C.  A.  DAY  (S.  Marks  and  J.  B.  Bishop,  Australia). 

Preservative  means  for  butter  boxes. 
L.  D.  GANSER.  Dyestuffs.* 
H.    GOLDSCHMIDT.    Refractory  crucible. 


Awning 


Smart  Engineering  Feat  at  Sea. — News  has  been  received 
in  North  Shields  of  a  clever  feat,  accomplished  at  sea  under 
difficult  circumstances.  The  steamship  Matoppo  was  on  her 
maiden  voyage  from  London  to  Capetown  with  a  valuable 
cargo.  During  a  S.E.  gale,  in  lat.  26  S.,  long  12  E.,  the  four 
blades  of  the  propeller  were  stripped  off  by  coming  in  contact 
with  some  object.  The  ship  drifted  200  miles  northward  in  a 
perfectly  helpless  condition,  and  in  a  rough  sea.  For  five  days 
and  nights  the  officers  and  crew  laboured  to  fix  two  blades  to 
the  propeller.  To  get  at  the  shaft  it  was  necessary  to  raise  the 
vessel's  stern,  and  to  do  that  800  tons  of  cargo  had  to  be  carried 
forward.  This  was  a  work  of  considerable  difficulty,  but  when 
it  was  accomplished  the  men  'had  a  still  harder  task  to  lace. 
The  shaft  was  almost  continually  immersed  in  the  sea  with  the 
heave  of  the  vessel,  and  the  work  of  fixing  the  blades  was  only 
accomplished  after  much  risk  and  trouble,  the  men  being  on 
stages  hung  over  the  stern,  and  the  blades  slung  into  position 
with  blocks  and  tackle.  When  the  work  was  completed  the  ship 
was  700  miles  from  Capetown,  and  after  she  had  proceeded 
about  250  miles  she  was  overtaken  by  a  hurricane,  during 
which  one  of  the  blades  was  torn  away.  The  other  was  broken 
and  the  cargo  shifted,  but  the  determination  and  seamanship 
of  the  officers  and  crew  were  equal  to  all  emergencies,  and  with 
but  a  portion  of  one  blade  the  reached  Capetown  in  safety. 
While  there  the  necessary  repairs  were  -carried  out,  and  the 
vessel  afterwards  sailed  for  Calcutta.  The  Matoppo  belongs 
to  the  Bucknell  Steamship  Company,  of  London. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  ApiMcations  for  Patents  are  open  to  Opposition  up  to  June  12th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. ;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

216    PEOKOFIEW.    Automatic  weighing  machines. 
5202    CONRAD.    Ball  bearings.      [Date  applied  for  under 

International  Convention,  August  8th,  1903.] 
5213    GEIPEL,  LANGE,  &  MASCORD.    Controlling  electric 

motors. 

The  armature  of  an  intermediate  generator  driven  by 
an  intermediate  motor  is  connected  to  the  armature  of  a 
main  motor,  so  that  the  latter  is  supplied  with  current 
from  the  generator  armature  during  the  time  that  the 
main  motor  is  running  at  a  speed  between  zero  and  a 
speed  corresponding  to  half  its  full  voltage,  and,  when 


this  speed  is  attained,  connecting  the  armatures  of  the 
generator  and  main  motor  in  opposition  across  the  source 
of  supply,  so  that  whilst  the  generator  armature  is  giving 
a  voltage  equal  to  half  that  of  the  source  of  supply,  only 
half  the  voltage  of  the  source  of  supply  will  be  impressed 
upon  the  main  motor. 

5214    GEIPEL  &  LANGE.    Controlling  electric  motors. 

The  armature  of  the  generator  B,  driven  by  a  motor  A, 
is  short  circuited  when  the  main  motor  C  has  reached  full 
voltage,  so  that  the  armature  of  the  latter  will  be  supplied 


with  current  from  the  main  source.  Devices  are  provided 
to  decrease  the  speed  of  or  to  stop  the  generator  and  its 


driving  motor,  the  speeds  of  the  main  motor  are  regulated, 
and  a  damping  mechanism  is  also  provided. 

7563  GANZ  &  CO.  EISENGIESSEREI  UND  MASCHIN- 
ENFABRIKS  ACT.-GES.  Internal  combustion 
engines.  [Date  applied  for  under  International  Con- 
vention, July  22nd,  1903.] 

The  engine  is  provided  with  a  small  auxiliary  cylinder, 
whose  operation  of  induction,  igniting,  etc.,  is  the  same  as 
the  main  cylinder.  The  small  cylinder  draws  in  atomised 
spirit  and  the  large  one  air,  the  two  cylinders  being  con- 
nected by  a  pipe  or  other  means. 

7695  SPOONER  (Thome  ,!c  Mairesse).  Guards  for  grind- 
stones. 

7698    MENDHAM.    Can  openers  and  similar  devices. 

7739    HOFFBAUR.    Drying  apparatus. 

7741    THIER.    Valve  gear  for  explosion  motors. 

To   avoid   wear  and    tear  and    promote    efficiency  the 
valve  spindle  A  is  actuated  from  the  cam  by  means  of  a 


lever  B  through  the  intermediary  of  a  sliding  piece  C, 
moved  laterally  to  the  lever  B  by  a  second  groove  on  the 
cam. 

7758  BARKER.  Apparatus  for  circulating  water  in  any 
system  of  pipes,  specially  applicable  to  heating 
apparatus  where  hot  water  is  required  to  be  circu- 
lated in  a  closed  system  of  pipes. 
TIMOCHOWITSCH.  Method  of  and  means  for  venti- 
lating rooms,  halls,  railway  carriages,  and  the  like. 
PETER  McINTOSH  &  GILBERT  TAYLOR,  jun. 
Fixing  of  collars  on  shafting,  the  same  being  also 
applicable  for  couplings  or  journal  liners. 


7803 
7831 


The  collars  and  the  like  are  formed  with  eccentric 
grooves  to  receive  pellets,  balls,  or  rollers  by  which  the 
shaft  and  collar  are  jammed  and  held  in  place. 
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7846    PINCKNEY.    Steam  generators. 

The  boiler  is  formed  with  an  vpper  and  a  lower  water 
space,  and  a  series  of  "Field"  tubes  depend  into  the 
path  of  the  furnace  gases  from  the  upper  part  of  the 


lower  water  space,  while  tubes  from  the  upper  water 
extend  down  the  "  Field "  tubes  to  keep  up  the  water 
circulation.  A  series  of  heat  pockets  A  are  provided,  and 
steam  is  drawn  off  from  the  space  B. 

7848    DESSAU  &  DESSAU.    Anti-slipping  shields  for  tyres 
of  vehicles  and  their  method  of  production. 

7862    HUBBARD.      Optical  observing   apparatus  for  sub- 
marines and  for  other  purposes. 

The  device  consists  of  a  tube,  one  end  of  which  is 
arranged  in  the  boat,  and  fitted  with  an  eye-piece  and 
magnifying  lens,  the  other  being  arranged  exteriorly  of 


the  boat,  fitted  with  an  objective  and  a  diminishing  lens, 
between  which  is  arranged  an  adjustable  focusing  lens, 
and  also  means  for  directing  the  rays  of  light  from  objec- 
tive to  eye-piece.  The  figure  in  section  shows  arrangement 
of  lens,  etc. 

7863    LAKE  (Oehler).    Manufacture  of  mono-azo  dyes. 
8018    STOKES.    Smoke  condensing  and  draught  increasing 
appliance  for  furnace  chimneys. 


7966    PAIN,  and  B ELLIS  &  MORCOM,  LTD.    Means  for 

governing  steam  engines  and  the  like. 

The  engine  is  governed  at  light  loads  by  throttling, 
the  piston  valve  being  moved  longitudinally.  At  heavier 
loads  the  piston  valve  is  also  partly  rotated  through 
"  Stanhope  "  levers.  The  enlarged  views  of  the  valve  liner 
show  the  valve  in  two  positions  by  the  hatched  line.  By 


this  means  the  substantially  triangular  ports  will  be  closed 
sooner  or  later  by  the  projections  on  the  valve. 

8051    JARVIS  &  BLAKESLEE.    Typewriting  and  tabulating 

machines.    [Date   applied   for   under  International 

Convention,  January  4th,  1904.] 
8062    DAVIDSON.      Apparatus  for  cooling,  filtering,  and 

humidifying  air. 
8140    MITCHELL.    Variable  ratio  gearing  for  motor-driven 

vehicles  and  other  similar  purposes. 

The  collar  A  is  moved  toward  disc  B  until  friction 
wheels  C  are  in  front  of  depression  D  in  disc  E ;  said  wheels 
will  not  roll  on  disc  as  the  driver  F  is  rotated.  Hence 
worms  G  will  not  be  rotated,  and  a  driver  moved  round 


the  worms  will  pull  round  worm-wheel  H,  whereby  driven 
shaft  I  will  be  carried  round  at  same  speed  as  the  driver, 
giving  highest  speed  of  transmission.  The  speed  is 
reduced  by  moving  friction  wheels  on  face  of  disc  E. 

8148    ROSE.    Letter  sheet  or  the  like. 
8156    AVANCINI.    Cooking  stoves. 

8161    WANSLEBEN.    Valves  for  steam  vacuum  pumps. 

The  two  steam  vacuum  chambers  A  and  B  are  connected 
by  a  valve  chest  C,  in  which  is  fitted  a  distribution  valve 
D  provided  with  blades  E,  which  connect  together  the 
parts  of  valve  which  serve  for  producing  cut-off,  and  the 


steam  admission  port  F  to  valve  chest  is  not  directed 
towards  central  axis  of  the  valve,  so  that  steam  flowing 
through  said  port  causes  it  to  rotate  in  order  to  avoid  wear 
and  tear. 
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8178    FERGUSON.    Game  or  toy. 

8215    COWAN  &  JONES.    Steam  generators. 

The  heat  radiating  from  the  interior  surface  of  the 
furnace  walls  is  utilised  by  arranging  a  nest  -of  water- 


supply  tubes  as  at  A  in  front  of  such  walls.  The  heat 
radiating  downward  from  the  furnace  bars  is  also  utilised 
in  a  similar  way  as  at  B. 


8246 

8254 
8267 


8570 
8571 


STRATHEEN.  Machines  for  producing  weldless  chains 
from  steel  and  other  metal  bars. 

KRETZSCHMAR.    Apparatus  for  manufacturing  hats. 

RUPPEL.  Apparatus  for  mounting  or  covering  paste- 
board and  the  like  with  paper,  or  uniting  together 
layers  of  paper. 

PARTRIDGE.  Machines  for  dyeing  yarns  and 
slubbings. 

TOOGOOD.    Points  for  tramways,  railways,  and  the  like. 


The  two  rails  forming  the  branches  are  carried  in  a 
trough  or  groove  in  the  rail  casing  of  tramways,  etc.  The 
movement  of  these  tongues  is  in  an  up  and  down  motion 
alternately;  thus  the  sunk  rail  continues  the  rail  grooves, 
and  the  raised  one  the  flange  guard  rail. 


8605 
8634 


8693 


8694 


8710 


9001 


WEBB.  Filtering  apparatus  for  the  extraction  of 
liquid  from  finely-crushed  minerals  or  the  like. 

HOSEGOOD.  Methods  and  appliances  for  gathering 
cut  crops  and  lifting  same  into  vehicles;  having 
more  especial  reference  to  crops  of  hay  and  corn. 

GANZ  &  CO.  EISEN GIESSEREI  TTND  MASCHINEN- 
FABRLKS  AKT.-GES.  Electric  arc  lamps.  [Date 
applied  for  under  International  Convention,  May  9th, 
1903.] 

GANZ  &  CO.  EISENGIESSEREI  UND  MASCHINEN- 
FABRIKS  AKT.-GES.  Alternating-current  arc 
lamps.  [Date  applied  for  under  International  Con- 
vention, July  24th,  1903.] 

NATIONAL  CASH  REGISTER  CO.  LTD.  (National 
Cash  Register  Co.).  Tell-tale  devices  for  cash 
registers  with  multiple  cash  receptacles. 

DONOVAN.  Punching  and  stamping  machines  and 
the  like. 


In  this  machine  is  a  table  A,  on  which  is  placed  the  material 
to  be  punched  or  stamped.    Intermittent  motion  is  given 


to  the  ratchet  wheel  B,  which  causes  the  spur  wheel  C  to 
become  engaged  with  rack  D,  which  is  attached  to  table 
A.  The  table,  which  is  provided  with  wheels  E  to  run  on 
fixed  rails  F,  moves  forward  in  steps  of  a  predetermined 
length  between  strokes  of  punch  G,  and  when  punch  is 
acting  the  table  is  at  rest. 

9334    PARKER.    Rod  brackets  for  curtains  and  the  like 
9459    WILSON.      Furnaces  for  burning  coal-dust  or  like 

pulverulent  fuel. 
9715    WILLIAMSON.    Ticket  punches. 

9750  JOHNSON.  Construction  of  advertisement  board, 
applicable  especially  for  exhibiting  bills  of  fare! 
menus,  and  other  trade  notices. 

9809  HARTMANN.  Valve-gearing  for  steam,  gas,  petroleum, 
and  like  engines. 


The  valves  are  positively  opened  and  closed  by  means 
of  the  oscillatmg  lever  A  operated  as  shown  in  the  detached 
figures.    I  wo  positions  are  shown. 

9848    SYKES.    Railway  signals. 

The  rod  which  actuates  the  signal  arm  is  interrupted  bv 
the  casing  A.  By  means  of  gear  contained  in  same,  the 
signal  arm  may  be  locked  from  another  cabin  by  causing 


the  thrust  rod  to  move  relatively  to  the  casing,  and  thereby 
leaving  the  signal  arm  unaffected.  A  movable  trigger  is 
brought  into  the  path  of  a  swinging  lever,  when  the  signal 
arm  is  allowed  to  be  lowered. 


9881 
9920 
9999 
10004 


EHMANN  &  TREFZ.    Bottle  transporting  cask. 
DUDLEY.    Vapour  lamps. 

BROWN  &  NEECH.  Method  of  emptying  street  gullies. 
JACKSON.  Throstles,  ring  frames,  and  other  analogous 
textile  machinery. 
10094    REECE.    Heating  solid  materials  or  crucibles,  pans, 
retorts,  or  the  like  containing  solid  or  liquid  materials 
by  gas. 

PIERS.    Resilient  wheels  for  vehicles. 
SIMPSON.    Saucepans  and  like  cooking  pots. 
IMRAY  (Haxt).      Apparatus  for  husking  or  peeling 
coffee  berries  and  the  like. 


10274 
10353 
10362 
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1(1374-    BOSS,    PERERDY,   &   EARP.       Machines  for  com- 
pressing the  heels  of  boots  and  shoes. 
10427    LIVESEY.    Warp  stop  motions  for  looms. 
104-66    DREYMANN.    Production  of  fatty  acids  such  as  are 

used  in  the  manufacture  of  candles,  lamp  oils,  cooking 

fats,  ointments,  soaps,  and  the  like. 
10482    HESS.    Steam  generator  heated  alternately  by  fuel  and 

by  chemical  means. 
10616    MINTOFT.    Complexion  pill. 
10696    HOWE.    Hat  frame  formers. 

10731    RICHMOND  GAS  STOVE  AND  METER  CO.  LTD., 

&  SHERBURN.    Gas  fires. 
10836    HENDERSON  &  HIGGIN.    Registering  apparatus  for 

gas,  electricity,  water,  or  other  fluids. 
10931    COLE.    Attachments  relating  to  fountain,  stylographu  . 

or  other  reservoir  pens. 

10963    TIMMIS.    Means  employed  to  get  more  perfect  com- 
bustion of  fuel  in  the  fire  chambers  of  boilers. 

Air  is  supplied  by  a  mechanically-operated  fan  through 
the  lips  A  to  the  combustion  chamber  at  such  an  angle 


that  it  cuts  across  the  forced  draught  through  the  fuel, 
and  prevents  the  passage  of  unconsumed  particles  into  the 
smoke  stack,  and  also  supplies  more  air  to  aid  in  its  complete 
combustion. 

10985    IMRAY  (Roller).    Road  skates. 

11077  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Railway  or  tramway  signalling 
systems. 

To  prevent  the  momentary  shifting  of  the  home  signal 
when  the  polarised  relay  of  the  distance  signal  is  energised, 
an  electric  distribution  system  is  employed  comprising  two 


magnetic  circuits,  and  a  coil  is  mounted  on  one  of  said 
magnetic  circuits  and  connected  to  a  source  of  current, 
and  a  second  coil  is  mounted  on  the  other  magnetic  circuit 
arranged  to  be  energised  by  a  variation  of  current  flow  in 
the  first  coil. 

11138   TONGE  &  BUTTERWORTH.    Machines  for  stamping 

or  printing  trade  marks  or  other  devices  on  cloth. 
11148    NEIL  &  MARSHALL.    Mechanism  for  rocking  firebars. 

A  continuously  reciprocating  frame  is  arranged  at  the  side  of 
or  near  the  firegrates,  outside  the  boiler.  This  frame  engages 
an  arm  attached  to  the  rocking  firebars  at  the  will  of  the 
operator.  A  continuous  small  oscillatory  motion  can  also 
be  given  to  the  bars  by  varying  the  throw  of  the  crank 
reciprocating  the  frame. 

11156    BEAVER  &  CLAREMONT.    Manufacture  ,of  electric 
cables. 


11141    KER  &  PATERSON,  COOPER  &  CO.  LTD.  Winding 
of  armatures  of  dynamo  electric  machines. 

In  order  to  reduce  the  reactance  voltage,  one  half  turn,  or 
half  an  odd  number  of  turns,  is  provided  per  commutator 


section,  the  conductors  being  each  connected  at  one  end  to 
a  commutator  section  A,  and  joined  in  pairs  at  their  other 
ends,  the  junction  of  each  pair  being  connected  by  a  return 
bar  B  to  an  intermediate  section  of  the  commutator. 

11157    DALES  &  BRAITHWAITE.    Heaters,  de-aerators,  and 
dirt  separators  for  the  feed  water  of  steam  boilers. 

The  heating  vessel  A  is  supplied  with  steam  under 
pressure.  The  feed  water  is  injected  into  A,  and  absorbs 
the  latent  heat  of  the  steam :  it  is  then  conducted  into  the 


pipe  B  (the  lower  part  of  which  is  in  communication  with 
the  boiler),  the  air  collecting  in  the  chamber  C.  The 
heated  water  passes  on  to  the  boiler  and  deposits  any  matter 
in  it  into  the  vessel  D. 

11269  COLEMAN.    Paper  machines. 

11270  BRAMWELL    (Bramwell).      Differential    speed  and 

reversing  gear. 


The  general  idea  is  to  transmit  one  or  more  forward 
speeds  and  a  reverse  by  means  of  a  series  of  clutch  mem- 
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bers  of  different  diameters.  As  shown,  they  are  arranged 
at  about  the  same  plane,  and  the  movable  members,  when 
drawn  out  . of  engagement  with  one  clutch  surface,  engage 
another  of  different  diameter. 

Furnaces  for  water-tube  and 


DANKS  &  DANKS. 

other  steam  boilers. 
BERRY..     Apparatus  for  \ise  in  the  distribution  of 
alternating  current. 
11407    HANCOX.  Tanks. 

FEENY.     ^Tricolour    hand-signal    lamp    for  railway 
purposes. 

WILDT.    Method  of  and  apparatus  for  superheating 
steam  in  tubular  steam  generators. 
In  this  apparatus  a  number  of  the  fire  tubes  A  are 
employed  for  superheating  steam.      These  tubes  A  are 


11363 

11407 
11440 

11463 


surrounded  by  concentric  tubes  B,  the  steam  passing  from 
the  steam  dome  down  the  pipe  C,  and  through  the  tubes  B 
to  the  steam  pipe  and  the  engine. 
11490    YOUNG,   WADDELL,  &   MAC'KIE.      Machines  for 

forming  laps  of  flax  or  tow. 
11528    GRANGER.    Apparatus  for  assisting  in  reading  off 
the  draught  of  a  design  and  printing  the  figures 
in  the  sheets  employed  in  the  process  of  punching 
jacquard  cards. 
11547    SIVEWRIGHT.    Ships'  steering  apparatus. 

In  this  apparatus  the  connecting  rods  of  the  power  engine 
are  connected  to  cranks  at  the  ends  of  the  worm  shaft  A, 


which  gears  into  the  worm  wheel  B.  The  worm  wheel  B  is 
mounted  on  a  shaft,  which  forms  part  of  the  right  and 
left  handed  screw  shaft  C  of  gear  connected  to  the  rudder. 


11682 


WALLWOEK,  WALL  WORK, 
wheel  cutting  machines. 


&  McLEAN.  Worm- 


A  train  of  changeable  gear  wheels  for  controlling  the 
traversing  motion  of  the  cutter  A  is  in  gear  connection 


with  the  spindle  upon  which  the  wheel  being  cut  is  mounted, 
while  a  second  train  for  controlling  the  rotary  motion  of 
the  cutter  is  also  in  gear  connection  with  said  wheel  spindle. 

11690    ADAM.    Machines  for  use  in  shredding  wood  shavings 

and  other  materials. 
11717    LIMOND.    Machines  for  hoeing  turnips  and  the  like. 
11719    HILLS   &  SCHILL.      Construction   and  working  of 

producer  gas  generators. 

A  gas  producer  in  which  an  upward  draught-blowing  period 
alternates  with  the  downward  passage  of  steam  during  the 
gas-making  period,  non-return  valves  being  provided  on  the 


air  inlets,  the  improved  steam-raising  and  heat-storing 
device  consisting  of  metal  and  brick  chequer  work  placed 
above  the  incandescent  zone  at  the  top  of  the  gas  producer, 
combined  with  a  suitable  water  supply. 

11721    THORNLEY.    Means  to  be  employed  in  sinking  mine 

shafts  and  the  like. 
11726    BALFOUR.    Spindle  tops  for  cop-winding  machines. 
11801    PINDER.    Railway  signals. 

A  notched  bar  is  arranged  near  the  home  signal  of  a 
station  or  section,  the  bar  being  in  one  with  the  signal  wire 
of  the  previous  starting  signal.  A  lever  is  placed  near  this 
bar  to  enable  the  driver  or  guard  of  a  train  to  lower  a 
catch  into  the  notched  bar,  thus  preventing  the  starting 
signal  being  lowered  until  the  catch  is  withdrawn  by 
lowering  the  home  signal. 

11821    MASON.    Cinematographs  and  like  apparatus. 

ELLIS    (Chemische  Fabrik  vorm.    Sandoz).  Manu- 
facture of  green  sulphur  dyes. 
WOOD.    Method  of  manufacturing  an  article  of  hair- 
work  called  a  "  transformation." 
LEWIS.    Safety  coupling  for  vehicles  or  other  purposes. 
POCHIN  &  POCHIN.    Stone-breaking  and  ore-crushing 
machinery. 

GEORGE  HATTERSLEY  &  SONS  LTD.  &  CHAD- 
WICK.    Machines  for  winding  yarns  and  threads. 
GRIEVES  &  WHITE.    Apparatus  for  use  in  sampling 
liquids. 

NICHOLS  &  BROWN.    Electrical  timing  devices  for 
fire  brigade  competitions,  military  drills,  race  meet- 
ings, and  the  like. 
BOTKIN.    Tent  covering  adapted  to  be  also  used  as 

a  cape  or  mantle. 
ANDREW    BARCLAY,    SONS,    &    CO.  LTD. 
TURNER.    Closing  springs  for  pump  valves. 


11863 

12023 

12029 
12046 

12048 

12204 

12213 

12252 
12318 


& 


A  series  of  helical  springs  are  interposed  between  a  holder 
and  two  circular  rows  of  valves  in  such  a  way  that  the 
springs  on  and  hold  down  both  rows  of  valves. 
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1234-3  HUTCHINGS.  Means  and  apparatus  for  generating 
motive  power  from  the  movements  of  tides,  waves, 
or  the  like. 

12362  LAKE  (Laurie).  Means  for  adjusting  windows,  fan- 
lights, and  the  backs  of  chairs,  sofas,  and  the  like. 

12394  YARLEY.  Means  for  reciprocating  the  thread  guides 
to  prevent  the  grooving  of  the  rollers  in  spinning, 
winding,  and  like  machines. 

124-00    SMITH.    Lithographic  printing  machines. 

12401  McGILL  &  CLARKE.  Presses  for  tennis  racquets  or 
other  similar  bats. 

12436    DOVER.    Picture  hangers. 

12443    W  ARRINER.    Stylographic  and  other  fo\mtain  pens. 

12445  JONES.  PARKS,  &  PH(ENIX  DYNAMO  MANU- 
FACTURING CO.  LTD.    Drilling  machines. 

Consists  in  the  use  of  friction  drive  and  speed-changing 
gear,  in  which  the  friction  wheel  can  be  set.  in  any  position 


and  held  in  position  by  its  setting  arm  A  being  engaged 
in  notches  to  correspond  with  the  drills  for  which  the  speeds 
of  drive  are  suitable. 

12461    STILL.  Valves. 

The  face  which  comes  in  contact  with  the  valve  seat 
is  made  of  thin  metal  of  conical  shape,  attached  to  a  valve 


spindle  in  such  a  way  as  to  form  a  fluid-tight  chamber, 
whose  wall  bears  against  the  valve  seat,  and  is  capable 
of  yielding  so  as  to  adjust  itself. 

12471    ROSS  &  WALTHEW.    Safety  valves. 

The  valve  is  entirely  encased  in  a  cylindrical  jacket, 
which  has  at  its  upper  extremity  a  secondary  area  or  plate 
in  communication  with  the  spring  actuating  the  valve, 
thus  releasing  this  when  lifted,  and  also  muffling  the  issuing 
steam. 


12462    STILL  &  STILL.    Pressure-reducing  valves. 

A  reducing  valve  wherein  the  passage  of  fluid  under 
pressure  is  controlled  by  a  valve  A  that  is  adapted  to  be 
closed  by  a  diaphragm  that  is  of  larger  area  than  the 


inlet,  and  moves  under  the  action  of  the  high-pressure  fluid 
when  the  pressure  of  a  spring  acting  upon  it  in  the  opposite 
direction  is  relieved  by  a  rise  of  the  pressure  on  the  outlet 
or  reduced  pressure  side  of  the  valve  acting  against 
another  diaphragm. 

12467    VERITYS  LTD.  &  WALKER.    Electrically-driven  fans. 

It  is  usual  to  have  small  electrically-driven  fans  arranged 
for  fixing  in  a  horizontal,  vertical,  or  oblique  position.  The 
adjustments  are  here  made  by  connecting  the  motor  con- 


taining part  to  the  base  of  joints  and  a  compound  clamp. 
The  two  check  pieces  d  turn  in  groove  at  the  head  of  base 
a,  the  clamping  of  /  also  gripping  the  lug  c  of  the  motor 
portion. 

12524    MORRISON.      Resilient  tyres  and  fastening  devices 
therefor. 


A  method  of  securing  a  resilient  tyre  to  a  wheel,  com- 
prising holes  arranged  in  the  tyre  cover  externally  to  the 
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rings  formed  by  inextensible  wires  or  cords  embedded  in 
the  edge,  and  pins  projecting  into  said  holes  formed  from 
the  side  flanges  of  the  wheel. 

12478  BRACEWELL  &  BRACEWEEL.  Combined  ring  and 
grip  or  clip  device  applicable  for  hanging  or  sus- 
pending curtains,  and  which  can  also  be  used  for 
holding  or  looping  same. 
HADDLETON.  Moulds  used  for  the  manufacture  of 
golf  balls. 

BRITISH  NORTHROP  LOOM  CO.  LTD.  (Northrop 
Loom  Co.).  Automatic  filling,  replenishing,  or 
shuttle-changing  looms. 
SQUIRE  &  SQUIRE.  Swing  joint  or  movement  for 
mirrors,  windows,  ventilators,  book-rests,  and  other 
swinging  articles. 
CORSON.    Means  for  fastening  indiarubber  tubes  to 

flexible  metallic  and  other  tubing. 
ROSLING.    Machine  for  weighing  seed,  grain,  cereals, 

and  other  substances. 
CALICO  PRINTERS'  ASSOCIATION  LTD.  &  WIL- 
SON.   Printing  selvedges  on  cotton  and  other  textile 
fabrics,  and  means  therefor. 
PEARSON.    Wringing  machines. 

TIMMIS.    Construction  of  bogies  for  vehicles  which  run 
on  rails. 

The  bogie  carriage  is  provided  with  car  body  and  bolster 
bearing  springs,  supported  from  and  by  the  frame  on  each 
side,  these  moving  with  the  transverse  movements  of  the 
body  and  bolster,  and  acting  as  side  check  springs  as  well 
as  bearing  springs. 

2624    AVILLOUGHBY.  Firearms. 

BLOXAM  (Tcherniac).    Treatment  of  ferrocyauides  to 

obtain  hydrocyanic  acid. 
BADDELEY.    Trousers  stretchers. 
FEAST  &  OSMOND.    Pipe  joints. 

TAYLOR.    Mould  for  forming  bricks,  briquettes,  and 

the  like  by  hand  labour. 
WALMSLEY.    Picker  preservers  of  looms  for  weaving. 
JOSEPH  SANKEY  &  SONS  LTD.  &  SANKEY.  Manu- 
facture of  tubular  handles  such  as  are  used  for  fry- 
pans  and  other  culinary  utensils  and  the  like. 
GOODMAN.    Automatic  smoke  indicator  or  recorder. 
DU    CROS   (Soc.   Anon,    des   Anciens  Etablissements 
Panhard  and  Levassor).    Electric-ignition  apparatus 
for  internal-combustion  motors. 


12511 


12561 


12571 


1  2574 


12579 


12583 


12/599 
12608 


12634 

12673 
12701 
12703 

12720 
12724 


12726 
12741 


A  multiple  contact  commutator  3  provided  with  a  con- 
ducting blade  and  four  contacts  so  connected  between  the 
magneto  1,  battery  2,  and  sparking-induction  coil  4  that 
either  the  magneto  or  the  battery  may  be  employed. 

12743    GARDNER  &  NEWTON.    Bronzing  machines. 
12778    JOHNSTON.    Central  buffers  and  couplings  for  railway 

and  like  vehicles. 
12790    SAVOYE.  Corsets. 

12793  WING  &  BOWMAN.  Type  cleaners  for  typewriting 
machines. 

12812    GREENLEES.      Rubber  sole  and  heel  which  can  be 

removably  attached  to  boots  or  shoes. 
12870    MUSTIN.  Telescopes. 

12927  STOKES.  Distribution  of  the  weight  of  travelling 
cranes  and  other  heavy  bodies  upon  a  temporarily 
extended  wheel  base. 

12944    TOURTEL.    Seal  fastenings. 

13006    PERENO  &  COULON.    Pneumatic  tyres. 

A  number  of  plates  are  shaped  to  fit  the  tyre,  and  are 
hinged  to  form  a  flexible  band.  The  band  is  then  mounted 
on  the  outer  periphery  of  the  air  tube  or  its  cover  when  the 
tube  is  deflated,  and  is  firmly  secured  by  inflation  of  the 
tyre. 

13108  CLAYTON  &  WHITEHOUSE.  Gas  burners  for  heat- 
ing and  lighting. 

13136  BOULT  (Soc.  Dubois  et  Emery).  Electrically-heated 
gauffer  moulds  and  other  similar  apparatus. 

13151  SONNENTHAL  &  ELSNER.  Lifting  jacks  and  the 
like. 


12840    WELLS.    Electrical  train  describer  or  indicator. 

Four  different  indications  are  obtained  by  means  of  four 
flags  and  a  norma!  position  or  line  clear,  two  separate 


sets  of  coils  being  provided  connected  in  reverse  or  opposite 
order  to  each  other,  so  that  a  current  which  deflects  the 
flags  operated  by  the  one  set  holds  back  the  flags  operated 
by  the  other  set, 

12862    WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.).    Combined  emergency  and  throttle  valves. 

Valves  for  turbines  and  the  like  are  fitted  with  an 
emergency  gear  in  the  form  of  a  pair  of  toggles.  When  it 
is  necessary  to  close  the  valve,  a  falling  weight  controlled  by 


fluid-pressure  means  strikes  the  free  arms  of  the  toggles, 
thus  collapsing  them  and  closing  the  valve,  the  shock  being 
deadened  by  a  dashpot.  Normally  the  valve  may  be  set 
irrespective  of  the  emergency  means. 

12933    BACHE.    Spring  road  wheels  for  motor  cars  and  other 
vehicles. 


The  spring  wheel  comprises  an  inner  rim,  an  outer  flexible 
band  or  carrier  for  an  elastic  tyre,  and  springs  interposed 
between  these,  the  springs  being  normally  in  a  state  of 
compression. 
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13173  MERRY  WEATHER.  Apparatus  for  providing  air, 
light,  and  telephonic  communication  tor  use  at  fires. 

13210  ALBION  MOTOR  CAR  CO.  LTD.  &  MURRAY. 
Mechanical-feed  lubricators. 

A  rotatable  disc  A  having  apertures  is  intermittently 
rotated,  and  the  apertures  register  alternately  with  air 
escape  openings  in  the  top  and  bottom  fixed  plates,  and 


openings  to  supply  lubricant,  the  lubricant  supply  openings 
being  fitted  with  tubes  extending  above  the  level  of  the 
lubricant  to  enable  atmospheric  pressure  to  act  upon  and 
drive  the  lubricant. 

13223    HOLDEN  &  CHAMBERLAIN  &  HOOKHAM  LTD. 
Electrolytic  meters. 

In  this  electrolytic  meter  the  measurement  is  recorded 
of  the  loss  of  weight  of  the  electrolyte,  and  to  this  end 
the  vessel  containing  the  latter  is  suspended  by  spiral 


?! 


springs,  levers  and  rack  gear  being  employed  to  make  the 
record.  An  alternative  method  is  by  suspending  a  weight  in 
the  electrolyte  by  a  spring  balance,  and  thus  indicate  change 
of  specific  gravity  as  shown  in  sketch. 

13368  MIDDLETON.  Apparatus  for  softening  or  otherwise 
preparing  or  treating  water. 
Above  the  storage  tank  A  is  fixed  a  mixing  tank  B, 
above  which  is  situated  a  hopper  for  containing  chemicals, 
the  chemicals  being  discharged  by  means  of  a  rotary  pocket 
valve.  A  discharge  valve  is  provided  in  the  bottom  of  the 
mixing  tank  A,  the  liquid  being  supplied  by  a  pipe  pro- 


vided with  valves  arranged  so  that  on  the  overflow  vessel 
c  being  filled  the  discharge  valve  is  opened,  the  liquid 
supply  is  cut  off,  and  the  pocket  valve  receives  a  charge  of 


chemicals,  whereas  when  the  overflow  vessel  is  emptied  the 
parts  return  to  their  initial  positions  and  a  fresh  charge  is 
introduced  into  the  mixing  tank. 

13371    HOWARTH    (Aktiebolaget    de    Lavals  Angturbin). 
Elastic  fluid  turbines. 

An  elastic  fluid  turbine  wherein  between  two  expansions 
of    the  elastic   fluid   velocity   energy  is  converted  into 


pressure  energy  by  leading  the  fluid  through  a  diverging 
channel  formed  in  or  constituted  as  a  part  of  the  rotating 
turbine  wheel. 

13561    PILLEY.    Valves  for  feeding  bottles. 
13614    LUCAS  &  PERRY.    Cycle  lamps. 

13771    HADDAN  (Berlin  Anhaltische  Maschinenbau  Act.-Ges.). 

Means  for  operating  a  plurality  of  stop  valves  or 
similar  devices. 
Consists  in  providing  valves  with  pistons  arranged  in 
cylinders  which  contain  an  incompressible  fluid,  and  com- 


13777 
13786 
13867 


13952 


13958 


municate  with  each  other  in  such  a  manner  that  the  opening 
and  closing  of  the  valves  causes  the  pistons  to  be  moved, 
and  that  each  valve  can  only  be  opened  or  closed  when 
another  valve  has  been  closed  or  opened  respectively. 
HAEFELY.    Manufacture  of  insulating  pipes. 
HAYNES.    Utensil  stands  for  kitchen  sinks. 
MUNTADAS  Y  ROVIRA.    Process  and  apparatus  for 
the  bleacliing  of  fabric  and  yarn.    [Date  applied  for 
under  International  Convention,  June  18th,  1903.] 
IMRAY    (Soc.    Anon.    d'Etudes  Electro-Chimiques). 
Apparatus  operating  with  automatic  regulation  for 
submitting  gases  and  vapours  to  the  action  of  the 
electric  axe. 

CODRINGTON.      Device  for  cooling  water  or  other 
liquids. 

A  receptacle  for  the  water  is  situated  near  a  condenser 
or  other  apparatus,  wherein  a  partial  vacuum  is  secured. 
Opening  out  of  the  condenser,  and  into  the  receptacle,  is  a 
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gradually  narrowing  tube,  having  at  its  smaller  extremity 
a  pin-hole  cock,  which  allows  a  certain  amount  of  air 
and  moisture  in,  and,  this  expanding,  lowers  the  tempera- 
ture of  the  water. 

14123    FISHEE.    Construction  of  black  boards. 

14209  COOPER.  Device  consisting  of  tabs  or  appendages  to 
cards  so  designed  to  facilitate  the  recording  of  dates, 
transactions,  or  events,  and  of  referring  to  same. 

1*603  PARENT.  System  of  metallic  girder  for  structures  of 
cement,  concrete,  or  the  like.  . 

Comprises  two  longitudinal  parallel  bars,  braces  being 
disposed  in  zig-zag  between  the  bars,  straps  lapping 
over  the  corresponding  bars  and  braces,  split  pins 
or  wedges  which  engage  holes  in  the  straps,  and  ensure 


fixation  of  the  bars  and  braces,  and  thin  plates  of  sheet 
metal,  each  shaped  to  receive  one  of  the  diagonal  and  applie.l 
on  each  side  of  the  braces  at  the  points  of  intersection,  and 
having  projections  integral  therewith  adapted  to  grip  over 
the  edge  of  each  other. 
.  14631    NEWTON  (Farbenfabriken  vorm.  F.  Bayer  and  Co.). 
Manufacture  and  production  of  new  colour  lakes. 
14689    WRIGHT.      Construction  of  vehicle  and  like  wooden 
wheels. 

14984    WALLACE.    Extractor  tubes  for  beer  and  other  liquids. 
15099    ROYSTON.    Ventilator  for  the  top  of  window  sashes. 
15967    LINES.    Driving  gear  for  bicycles  and  machinery. 

16018    ROZIERES.    Valve  devices  for  compressed-air  operated 
water  lifters  and  the  like. 

The  valve  device  is  composed  of  two  puppet  valves,  which 
in  turn  are  moved  by  cams,  receiving  a  rotary  movement. 
If  the  motor  operating  the  compressing  apparatus  does  not 


possess  a  circular  movement,  as  in  the  case  of  a  lever  pump, 
the  rectilinear  movement  can  be  transformed  into  a  rotary 
movement  by  any  of  the  known  mechanical  means  most 
suitable  under  the  particular  conditions  of  use. 

16039    SMITH.    Fog  alarm  for  railway  signalling. 

16427  BROWNE  &  McKINLAY.  Apparatus  for  subjecting 
gases  or  vapours  to  the  action  of  liquids  or  liquid 
agents  or  vapours  therefrom,  especially  applicable  for 
washing  or  scrubbing,  or  enriching,  illuminating  or 
other  gases,  and  for  "  recovery  "  purposes. 

16801  FREEMAN  &  PEARCE.  Self-restoring  inter-communi- 
cation telephone. 

16969  SPEIR.  Apparatus  for  damping  the  gum  on  envelopes, 
stamps,  labels,  and  the  like. 

17245    SUTTON.    Metal  or  tape  measure. 

18428  COLLINSON.  Aneroid  barometers.  [Date  applied  for 
under  International  Convention,  October  5th,  1903.] 

18900  VORSTER.  Apparatus  for  damping  and  affixing 
adhesive  stamps. 

19383  SQUIRE.  Apparatus  for  use  in  the  manufacture  of 
cigarettes. 


16199  EVERARD.  Apparatus  for  automatically  alternating 
the  delivery  and  discharge  of  water,  sewage,  or  other 
liquids  to  and  from  chambers,  filter  beds,  or  land. 

An  apparatus  for  automatically  alternating  the  delivery 
and  discharge  of  liquids  to  and  from  filter  beds,  chambers, 


or  land,  comprising  a  main  chamber  with  an  inlet  trench 
and  branches  leading  therefrom,  a  valve  to  each  branch, 
and  means  connecting  diametrically  disposed  inlet  valves, 
so  that  as  one  valve  automatically  opens  the  opposite  valve 
closes,  or  is  previously  released  and  closes. 

18491    MACK  &  MACK.    Hydraulic  regulating  valves. 

To  enable  the  valve  of  piston  type  to  be  re-leathered  or 
dismantled  with  breaking  the  joints  of  the  piping,  the  valve 
casing  is  fitted  with  a  perforated  sleeve,  and  a  portion  of 


the  spindle  is  reduced.  When  pressure  water  is  to  be 
admitted  to  the  lift  or  other  machine,  the  valve  spindle  is 
moved  downwards  and  the  water  passes  through  the  perfora- 
tions. To  exhaust,  the  spindle  is  moved  upward,  the  water 
passing  downward  and  away. 

20222    WEAVER.    Adjustable  screw  bolt. 

This  bolt  may  be  of  such  a  design  as  to  give  instantly 
any  length  from  two  inches  upwards  by  means  independent 


of  nut  and  screw  thread,  which  forms  part  of  said  bolt. 
The  bolt  A  may  or  may  not  be  cast  in  one  piece  with  the 
block  B,  and  in  the  block  is  formed  the  cavity  C  and 
passage  D,  through  which  passes  loosely  the  chain  E. 
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20630  DE  MARE.  Fan  or  exhauster  for  the  electrification  of 
air  or  other  gases.  [Date  applied  for  under  Inter- 
national Convention,  September  24th,  1903.] 

20846  LIDDLE  (Hartman).  Electric  circuit  breakers  or 
switches. 

A  set  of  switches  are  suitably  arranged,  means  are  pro- 
vided for  automatically  opening  an  electric  circuit  upon  the 


occurrence  of  an  overload  of  current,  and  means  in  same 
device  for  ojjening  circuit  by  hand;  also  prevention  of  the 
re-setting  of  switches  when  an  overload  exists. 

21309  NEU.  Automatic  arrangement  for  the  starting  and 
stopping  of  apparatus  for  raising  water  or  other 
liquids.  [Date  applied  for  under  international  Con- 
vention, October  8th,  1903.] 

The  main  reservoir  is  connected  by  a  flexible  tube  to  a 
hanging  vessel,  supported  by  a  counterweight  which 
operates  the  steam  cock  of  the  water  pump.  Thus,  when  the 
vessel  is  full  of  water,  the  weight  overcomes  the  counter- 
weight, and  the  cock  is  closed;  but  when  the  water  level 
falls  the  operation  is  reversed. 

21642    MACAULAY.    Electrical  apparatus  for  adjusting  tram 
rail  points  from  the  car. 
This  apparatus  is  attached  to  car  as  shown  in  diagram, 
and  may  be  adjusted  either  while  the  car  is  stationary  or 


in  motion,  and  is  worked  by  foot  lever  or  shoe  at  top 
of  shaft  A  by  turning  it  either  to  right  or  left,  according 
to  the  way  the  point  is  required  to  be  set. 

21944  JOHN  HARPER  &  CO.  LTD.  &  MORGAN.  Manu- 
facture of  certain  kinds  of  shelf  brackets  and  cistern 
bru.clt6t  s 

22719    DOWIE.    Artificial  legs. 

23680  RUD.  RUTGERS  CHEMISCHE  FABRIK  FUR 
THEERPRODUKTE.  Treatment  of  heavy  tar  oils 
for  the  manufacture  of  pitch,  or  of  a  special  kind  of 
tar.  [Date  applied  for  under  International  Con- 
vention, July  1st,  1904.] 

23729  LUTTKE,  ARNDT,  &  LOWENGARD.  Photographic 
developers.  , 

ment,  toy,  game,  or  the  like. 
23882    MANNING.      Method   and    means    to   serve    as  an 

advertisement,  toy,  game,  or  the  like. 
24801    ANDERSON.    Bedsteads  for  invalids.      Date  applied 

for  under  International  Convention,  September  19th, 

1904.] 

25094  WOZENCRAFT.  Combined  alarm  clock  and  phono- 
graph. 

2o313    MATHYS  (Gayley).    Method  of  treating  gases. 


23470    W I M A N  &  SCHAUMAN.    Paddle  wheel. 

In  this  paddle  wheel  the  floats  or  paddle  boards  are 
turned  by  means  of  pivots  passing  through  the  revolving 


arms.    The  pivots  are  provided  with  two  pins  or  rollers 
constrained  to  move  in  grooves  fixed  eccentrically.  The 
arangement  provides- means  for  adjusting  the  boards. 
MURPHY.    Remedy  for  toothache. 
STONE.    Space  telegraphy.    [Date  applied  for  under 

International  Convention,  November  24th,  1903.] 
SCHARMANN.    Apparatus  for  dyeing,  bleaching,  boil- 
ing, and  rinsing  textile  fabrics  and  other  goods.  [Date 
applied  for  under  International  Convention,  February 
26th,  1904.] 

SCHARMANN.    Apparatus  for  dyeing  and  bleaching 
textile  materials  or  fabrics.  [Date  applied  for  under 
International  Convention,  February  26th,  1904.] 
ALBERT.        Curtain     poles.        [Date    applied  for 

under  International  Convention,  April  26th,  1904.] 
COPLAND.      Apparatus   for   making  wafer-sandwich 
biscuits. 

MILLS    (Hammond).     Switchboards    for  telegraphic, 

telephonic,  and  other  electrical  systems. 
ROLLER.    Head  coverings.    [Date  applied  for  under 

International  Convention,  December  16th,  1903,] 
SCHAFFJ3R.    Electric  circuit  protecting  devices.  Date 
applied  for  under  International  Convention,  December 
9th,  1903.] 

The  current,  after  passing  through  one  fuse,  continues 
through  a  coil,  and  thence  to  the  lamps,  etc.,  from  which 
it  returns  through  another  coil  by  the  side  of  the  other 
one,  thence  through  another  fuse  to  the  source  of  current. 
On  the  slightest  rise  in  strength  of  the  current  by  a  partial 
short  circuit  an  armature  is  attracted  by  the  cores  of  the 
coils,  thus  blowing  the  fuses  by  perfect  short  circuiting. 

26993    JOHN.    Mechanically-operated  tools. 

The  intermittent  feeding  of  the  tool  holder  is  effected 
by  inserting  wedges  between  the  vertically-reciprocating 
driving  part  of  the  tool  holder;  when  this  recedes  from  the 
work  at  each  stroke,  the  space  between  the  two  is  gradually 
filled  by  a  wedge,  which  is  fed  forward  by  an  eccentric 
and  catch  gearing. 
27135    HEAP,      BAILEY,     BRIERLEY,  BILLINGTON, 
RICHARDSON,  HAYDOCK,  &  JONES.  Hangers 
or  ears  for  overhead  electric  trolley  wires. 


25639 
25703 


25704 

25717 
25722 
25^9* 
26072 
26679 


In  this  hanger  the  jaws  A  and  B  together  form  a  shank, 
in  which  a  nut  H  slips  in,  but  is  unable  to  turn.   Over  this 
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6hank  fits  a  collar  E,  the  taper  inside  of  which  is  forced 
over  the  shank  by  the  threaded  part  of  screw  G  engaging 
the  nut  H. 
27272    MAYO  &  MAYO.    Life  boats. 

27637  DEMPSTER.  Vapour  electric  apparatus.  [Date  applied 
for  under  International  Convention,  December  19th, 
1903.] 

The  feature  in  this  vapour  lamp  is  the  means  of  putting 
the  lamp  in  action.  For  this  purpose  the  upper  electrode 
5  is  connected  through  the  top  of  the-' lamp  as  shown,  an 
extension,  consisting  of  a  filament  8,  passing  down  the 


centre  of  the  tube  into  the  second  mercurial  electrode.  The 
section  of  the  electrode  5  is  shown  separately,  and  consists  of 
two  parts  containing  an  iron  core,  sufficient  vertical  motion 
being  given  to  allow  of  this  core  being  drawn  up  by  the 
magnetising  of  the  21  when  the  current  is  started.  A 
modification  is  also  described. 

27700  WILKINSON.  Elastic  fluid  turbines.  [Date  applied 
for  under  International  Convention,  March  29th, 
1904.] 

This  relates  to  improved  means  in  an  electric  fluid  turbine 
for  controlling  the  supply  of  working  fluid  by  means  of 
a  governor-actuated  device  so  arranged  in  connection  with 
a  conduit  leading  to  valves  in  all  the  wheel  compartments  as 
to  raise  or  lower  the  pressure;  the  combination  of  a 
duplicating  jacket  and  a  steam  jacket.  Also  in  a  reversing 
turbine  a  combination  of  controlling  valves  for  forward 
and  for  backward  motion  of  turbine,  both  controlled  by 
a  single  governor. 

27714    ALTMANN.    Motor  road  vehicles. 


This  improvement  is  a  device  for  actuating  the  admission 
valve  A  of  the  driving  medium  in  motor  vehicles  by  means 


of  the  braking  mechanism  in  a  way  that  the  admission  valve 
is  automatically  closed  iipon  actuating  the  hand  brake  lever 
15  or  the  foot  brake  lever  C  without  interfering  in  any 
way  with  the  braking  mechanism  when  the  valve  is  closed 
by  hand  or  separate  closing  mechanism. 

27750    GOLDMANN.    Eatchet  driving  mechanism. 

This  invention  relates  to  a  mechanical  movement  or  to  a 
means  for  converting  motion,  and  consists  of  a  wheel  A 
fixed  on  shaft  B,  and  a  driving  tooth  C  combined  with  a 


spring  D,  made  to  directly  engage  the  wheel  A  to  move 
tooth  C  to  engagement.  Means  are  provided  for  reversing 
movement  as  shown  in  diagrams. 

28181    MAYERS.      Off-bearing  barrow  for  conveying  bricks 

from  brick  machines. 
28373    WILKINSON.    Looms  for  weaving. 

28455    SIEMENS  BROS.  &  CO.  LTD.  (Siemens  &  Halske  Akt.- 

Gesf).    Central  telephone  station  installations. 
28601    KING.    Apparatus  for  electrodeposition  of  metals. 

In  this  invention  is  a  container  A,  in  which  is  fitted  a 
diaphragm  B.  The  articles  on  which  the  metal  is  to  be 
deposited  are  placed  in  container  by  way  of  lid  C.    The  lid 


is  then  closed,  and  the  container  is  placed  in  its  revolving 
relation  to  tank  D,  and  is  revolved  by  any  suitable  means 
in  solution  of  electrolyte  contained  in  tank  D. 

28624    PATAUD.    Wheel  rims  or  fellies.    [Date  applied  for 
under  International  Convention,  January  28th,  1904.] 

This  improvement  comprises  two  circular  rigid  continuous 
members  A  and  B  fitted  one  upon  the  other,  and  forming 
a  housing  C,  in  which  is  inserted  a  non-continuous  spring 


ring  D,  the  ends  of  which  are  acted  upon  by  a  device 
operated  from  exterior,  so  as  to  be  rapidly  drawn  together 
or  moved  apart  for  purpose  of  decreasing  or  increasing 
diameters  of  said  spring  ring  D  for  either  dismounting  the 
felly  or  rigidly  connecting  two  members  A  and  B. 
28729  WEED.  Treating  wood  for  preserving  and 
purposes. 
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29024 
29083 

29391 


Stiffeuer  for 


236  WILSON. 


28755    WALDRON.      Machines  for   reeling  or  winding  up 
paper  and  other  fabric. 
MONK.    Underskirts  or  petticoats. 
FELL  (Soc.  Charles  A'ehu).      Warp  stop-motions  for 

looms  for  weaving. 
MICKELEIT.    Separators  for  removing  oil  from  steam. 
The  receptacle  is  filled  with  lathe  turnings,  these  pre- 
senting numerous  edges  on  which  the  oil  is  held  back,  while 
the  steam  has  a  very  free  passage  through  the  turnings. 

1905. 

04    O'LEARY,  McCARTHY,  &  HUNTER, 
corsets,  stays,  and  belts. 

Gas-driven  turbine  motors. 
To  cool  to  a  safe  working  temperature  the  products  of 
combustion  of  combustible  gases,  before  coming  into  contact 
with  the  internal  parts  of  a  turbine,  a  greater  velocity  is 
imparted  to  them  by  a  water,  steam,  or  air  spray  or  jet, 
thus  cooling  them  by  carrying  the  products  along  with  it. 

257    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  arc  lamp  electrodes. 

The  electrode  body  is  formed  of  a  material  which  melts 
locally  from  where  the  arc  springs,  and  a  refractory 
substance  is  mixed  with  the  said  body,  so  as  to  project 
above  the  liquid  pool  formed  by  the  melted  portion  of  the 
electrode  body,  thus  preventing  flickering  of  the  arc, 
depressing  the  pool,  and  attempting  to  cross  at  the  nearest 
point. 

620    BOOTH.      Protective  devices  for  use  in  games  and 

athletic  exercises. 
721    CAMPBELL.      Devices  for  smoking  tobacco,  cigars, 

cigarettes,  and  the  like. 
1229    YON  RIEDEL.    Two-stroke  cycle  internal-combustion 

motor. 

This  device  is  provided  with  a  piston  consisting  of  two 
parts  of  different  diameters,  the  piston  being  arranged  in 
a  cylinder  in  such  a  manner  as  to  divide  it  into  a  working 
chamber  and  an  enlarged  air-pump  chamber,  the  exhaust 


being  controlled  by  smaller  part  of  piston,  and  the  passage 
of  air  being  controlled  by  larger  piston.    Air  is  admitted  to 


™  .  -  -  — ^      ......  .  -  ..  -  .  ^.  „     VJ    D        .      i  .  ~  -  .  .  -  -    ........  ^  ...  V. 

air-pump  chamber  by  means  of  valve  arranged  about  piston 
rod. 


1390 


NEWTON   (Noiseless  Car  & 
wheels. 


Car  Wheel   Co.).  Car 


The  wheel  is  provided  with  an  elastic  tyre,  in  which  one 
or  more  perforated  flanges  are  embedded.  The  peripheries  of 
he  flanges  are  so  arranged  that  they  provide  a  bearing 
hen  the  tyre  reaches  a  predetermined  limit  of  compression. 


788    W ATKINSON.    Supports  for  mantles  used  in  incan- 
descent lighting. 
HUNT.    Safety  apparatus  for  ironing  and  like  machines. 
TEBBUTT.    Buttons,  and  means  for  attaching  to  and 

detaching  from  garments. 
PERRY.      Dredger    vessels    and    apparatus.  [Date 
applied  for  under  International  Convention,  Anril 
18th,  1904.]  1 
STANIFORTH.  Razors. 

IVE.    Means  for  fastening  the  heads  of  tilt  hammers 

and  the  like. 
PENISTAN.    Attachment  for  umbrellas. 
RANDALL.    Manufacture  of  metal  bodies  for  motor 

car  and  similar  seats. 
CHANDLER.    Metallic  pots  for  flowers,  plants,  and 
the  like. 

HACHENBERG,  SANDFORD,  &  SANDFORD.  Tur- 
bine engines. 

Steam  is  admitted  at  A,  and  passes  radially  to  the  centre 
and  outwardly  to  the  primary  exhaust  chamber  of  the 


1029 
1050 

1080 


1099 
1220 

1535 
1573 

1719 

1907 


first  cylinder.  It  is  then  admitted  to  the  second  cylinder, 
and  passes  through  a  similar  series  of  operations.  The 
cylinders  are  arranged  side  by  side  within  an  enclosing 
casing. 

2018    BUNBURY.    Flv  cases. 

2028    CARTER.    Manufacture  of  chain   links  and  the  like 
from  rods. 

2036    MILLARD  &  LINDSLEY.    Flexible  draw  and  buffing 
gear. 

A  washer  lever  A  is  connected  to  the  main  draw  gear  and 
to  the  couplings  on  either  side,  so  that  any  movement  of 


the  vehicles  from  a  straight  line  will  effect  the  compression 
of  the  buffer  spring  and  cause  the  draw  bars  to  return  to 
their  normal  positions  when  the  vehicle  resumes  a  straight 
line. 

2095    BROWNE.    Motor  road  vehicles. 

2271    HANCOCK.    Timber  truck.    [Date  applied  for  under 

International  Convention,  February  4th,  1904.] 
2409    WIGZELL.    Navigational  sounding  instruments. 

The  usual  glass  tube  contains  a  smaller  metal  one,  which 
runs  almost  the  whole  length  of  the  outer  one,  one  end 
being  in  communication  with  the  surrounding  water.  The 
tube  is  covered  inside  with  any  suitable  colouring  matter, 
so  as  to  colour  the  water  and  facilitate  reading  the  height 
in  the  outer  tube. 
2449    BUSSE  &  SCHOU.    Machines  for  cutting  grooves  in 
the  soles  of  wooden  shoes.    [Date  applied  for  under 
International  Convention,  October  13th,  1904.] 
2456    VERMOT.    Devices  for  printing   advertisements  and 
the  like. 

2468    HULL  &  MORLAND.    Pneumatic  horse  collar. 

3621    WEINLAND.    Boiler  tube  cleaners. 

4196    BRIEDE.    Manufacture  of  rivets,  bolts,  and  the  like. 

[Date  applied  for  under  International  Convention, 

March  1st,  1904.] 
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2174    CHAPMAN.    Process  for  neutralising  static  electricity. 

To  remove  static  electricity  from  yarn  or  paper,  a  pair 
of  conductors  presenting  small  points  to  the  air  are  charged, 
one  with  a  positive  and  the  other  with  a  negative  charge 
of  high  voltage,  and  so  located  that  a  given  point  on  the 


surface  to  be  treated  may  be  brought  within  the  range  of 
conveetive  discharge  of  both  conductors  at  the  same  time 
and  sufficiently  far  apart  to  maintain  opposing  charges, 
and  bringing  the  surf  ace  to  be  neutralised  within  the  active 
influence. 

21)22    ALLISON  (Levy).    Triple  valves  for  air  brake  systems. 

The  triple  valve  is  provided  with  a  passage  and  port 
controlled  by  a  slide  valve  to  communicate  with  the  triple 
valve  chamber,  and  which  is  in  communication  with  train 


line  air,  whereby  when  the  triple  valve  is  in  full  release  or 
lap  positions  re-charging  of  the  auxiliary  reservoir  will  be 
accomplished. 

2939    SUTER.    Electric  incandescence  lamp  fittings. 
I: 

i      i  i  .  , 

]    -  1   :==? 

Ms. 

A  reflector  casing  is  combined  with  a  lamp  carrier  in 
such  a  way  that  they  are  detachably  connected,  and  guide 
ways  for  the  reception  of  removable  reflectors  are  formed. 
4927    HOLLAS.    Fish  and  chip  cooking  ranges. 


5117  BABCOCK  &;  WILCOX  LTD.  Apparatus  for  oiling  the 
links  and  wheels  of  chain  conveyors. 

5564  JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture of  phenylglycine  salts. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1901. 

1905. 

2440    WILKINSON.    Clutch  mechanism. 

2938  TISMER.  Automatic  oiling  device  and  alarm  for 
engines. 

3510  LAND  &  SEEK  ABEL  WERKE  AKT.-GES.  Devices 
for  preventing  the  overcharging  of  electric  cables. 

3913  TURCHI  &  BRUNE.  Apparatus  for  enabling  tele- 
phonic and  telegraphic  messages  to  be  transmitted 
over  the  same  line. 

4354    LUBECK.    Electric  time  switch. 

5934    REYNOLDS.  Hay-tedder. 

5976  ELEKTRIZITATS-ACT.-GES.  VORM  \V.  LAHMEYER 
&  CO.  Means  for  regulating  compensated  series 
electric  motors  and  generators. 

6045    GIRARD.  Explosives. 

6158    BOTJCHAUD-PRACEIQ.      Automatic    apparatus  for 

carburetting  air  and  other  gases. 
6275    HUGOT.    Driving  gear  for  motor  vehicles. 
6726    BAUDOT.    Scouring,  washing,  and  the  like  machines. 
6752    NOEGGERATH.    Dynamo  electric  machines. 
6781    HANSCOTTE.      Means    for    obtaining    adhesion  for 

traction  on  steep  inclines. 
6828    JOHNSON.    Flue  cleaner. 

6830  SCHONE.  Jet  pipes  fox  machines  for  washing  out  or 
coating  the  inside  of  casks  or  for  the  like  machines. 

6833    VAUGHAN.    Power-transmitting  mechanism. 

6838  JONES.  Suspension  of  overhead  conductors  for  electri- 
cally-operated railways  and  the  like. 

6852    BONIS.    Vacuum  brush. 

6943  VON  TARNOGROCKI.  Time  and  platform  indicators 
for  railways  and  the  like. 


SUBMARINE  SIGNALLING    BY   MEANS  OF 
SOUND* 

By  J.  B.  Millet,  Esq. 

None  of  the  earlier  experimenters  seem  to  have  considered 
using  the  ship  itself  as  a  collector  of  submarine  sound. 

The  first  student  in  physics  to  make  any  practical  experi- 
ments was  Professor  Lueien  I.  Blake,  now  Professor  of  Physics 
in  Kansas  University,  Kansas,  U.S.A.  Assisted  by  Mr. 
A.  B.  Johnson,  Mr.  Blake  made  a  long  series  of  experi- 
ments at  the  Portsmouth,  N.H.,  Navy  Yard  in  1894.  He 
established,  for  the  first  time,  the  inrportant  fact  that  sound 
in  the  water  surrounding  a  ship  would  pass  readily  through  its 
walls  into  the  hold.  One  of  the  vessels  used  was  the  old  frigate 
Constitution  ,and,  although  her  sides  were  20  in.  tliick,  the 
sound  of  oar  blades  struck  together  under  water  some  distance 
away  penetrated  them,  and  was  distinctly  heard  by  observers 
inside  the  ship. 

The  Spanish-American  War  stimulated  a  new  student  in  the 
field,  Mr.  A.  J.  Mundy,  of  Boston,  Mass.,  who,  believing  that  a 
microphone  could  be  used  successfully  in  water,  engaged  the 
assistance  of  Professor  Elisha  Gray,  of  Chicago,  and  for  four 
years  they  worked  steadily  on  this  problem.  Although  it  was 
soon  discovered  that  sound  in  the  water  would  easily  pass 
through  the  walls  of  a  vessel,  these  investigators,  by  some 
fatality,  became  convinced  that  it  was  necessary  to  lower  some 
kind  of  a  telephonic  apparatus  (microphone)  into  the  water. 

Mr.  Mundy's  most  important  contribution,  and  the  one  which 
ought  to  earn  for  him  lasting  credit,  was  a  device  for  placing  the 
sound  transmitter  inside  the  ship.  In  his  laboratory  experi- 
ments he  discovered  that  if  a  tumbler  filled  with  a  solution 
were  placed  inside  and  against  an  empty  iron  kettle  floating  in 
a  tank  of  water,  the  bell  sound  in  the  water  of  the  tank  could 
readily  be  taken  out  of  the  solution  in  the  tumbler  by  means  of 
a  microphone  immersed  therein;  although  the  same  microphone 
placed  against  the  side  of  the  kettle  collected  very  much  less 
sound.  Proceeding  along  these  lines,  small  tanks  were  attached 
to  the  inside  skins  of  certain  steamers,  below  the  water-line. 
These  tanks  were  filled  with  a  solution,  and  the  microphone 
enclosed  in  a  suspended  water-tight  case  wholly  immersed.  The 
first  actual  tests  were  so  discouraging  that  the  investigators 
were  once  more  driven  to  designing  some  form  of  apparatus  to 
be  towed  overboard,  for  it  was  found  that  the  ship's  own  noises 
filled  the  microphone  with  a  roar,  and  completely  shut  out  all 
bell  or  outside  sounds.    Accordingly,  ingenious  effort  was  bent 

»  Paper  read  at  the  Spring  Meeting  of  the  Institute  of  Naval  Architects,  April. 
1905. 
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towards  a  device  to  be  towed  overboard  by  an  insulated  wire 
properly  attached,  as  its  terminal  on  shipboard,  to  the  usual 
telephonic  earpieces.  Various  fish-shaped  models  were  all  more 
or  less  successful  in  picking  up  bell  sounds  in  the  water  when 
towed  by  a  tug  going  8  knots;  but,  as  none  of  the  forms  could 
be  used  to  ascertain  the  direction  from  which  the  submarine 
sounds  were  coming,  they  were  all  abandoned.  It  was  soon 
found  that  the  "tank"  with  an  immersed  microphone  was  the 
key  to  the  whole  situation,  both  for  the  reception  of  submarine 
sounds  on  board  ship  and  the  transmission  of  them  from  a  ship 
through  the  water  to  an  observer  outside.  The  proportions  of 
the  tank  were  found  to  be  important,  for  it  often  appeared  as 
if  the  tank  was  acting  as  a  resonator  of  sound.  Up  to  this 
time  nearly  =£20,000  sterling  had  been  spent,  and  the  practical 
results  were  meagre  enough  to  discourage  any  but  enthusiastic 
supporters. 

In  the  meantime,  repeated  tests  with  bells  in  the  open  ocean 
had  proved  that  a  bell  with  a  lip,  or  "  sound  bowl/'  several 
inches  thick,  and  having  a  high  musical  note,  gave  the  best 
carrying  note  in  the  water,  although  such  a  bell  was  quite 
unsatisfactory  in  the  air.  The  experiments  began  with  ordinary 
church  bells.  The  hammer  was  actuated  by  electric  magnets 
contained  in  a  water-tight  chamber,  the  whole  designed  to  be 
submerged  at  any  depth  and  operated  by  cable  from  a  power 
house  on  shore.  The  bell  weighed  1,0001b.,  and  was  kept  in 
operation  in  an  exposed  position  on  the  Atlantic  coast  for  one 
year,  with  entire  success,  at  a  depth  of  60  ft.  from  the  sea 
surface  and  50  ft.  above  the  floor  of  the  ocean  on  the  end  of  a 
cable  1,500ft.  in  length.  The  present  type  of  bells,  as  6hown 
in  fig.  1,*  gives  such  entire  satisfaction  that  further  experi- 
ments have  been  stopped.    The   power  used  may  be  steam, 


Fio.  1. 

compressed  air,  electricity,  or  hydraulic.  In  the  case  of  com- 
pressed air  or  electricity,  the  mechanism  for  ringing  the  bell 
is  placed  directly  over  and  attached  to  it,  which  ensures  its 
operation  in  whatever  position  it  may  be  made  to  assume  by 
tides  or  currents.  It  may  be  said,  therefore,  that  so  far  as 
bells  for  submarine  signals  are  concerned  the  best  form  has 
probably  been  found. 

Realising  that  actual  performance  would  carry  the  greatest 
weight  with  any  investigating  boards,  the  Submarine  Signal 
Company,  of  which  the  author  has,  since  its  inception,  been 
vice-president  and  general  manager,  determined  to  build  and 
actually  operate  for  a  long  period  the  three  kinds  of  stations 
into  which  air  signals  are  naturally  divided,  namely,  a  light- 
house station,  which  necessitated  a  cable;  a  bell  buoy,  in  which 
the  submarine  bell  was  to  be  rung  by  wave  motion ;  and  a 
lightship,  where  steam  or  compressed  air  furnished  the  power 
with  the  bell  hung  over  the  side  at  some  depth  just  below  the  keel. 
All  these  forms  of  apparatus  were  built  and  operated  for  one 
year  at  stations  in  charge  of  the  U.S.  Lighthouse  Board  before 
1he  system  was  offered  to  the  Government  for  inspection. 

In  order  to  thrash  out  the  menacing  problem  of  "  ships' 
noises,"  arrangements  were  made  to  install  the  hearing 
apparatus  (transmitters  and  receivers)  on  a  line  of  steamers 
running  between  New  York  and  Boston.  Permission  was 
obtained  from  the  U.S.  Lighthouse  Board  (in  advance  of  any 
official  inspection)  to  place  submarine  bells  on  four  of  the 
lightships  on  the  course  of  these  steamers.  These  bells  were 
accordingly  installed  and  the  steamers  equipped,  which  afforded 
an  opportunity  for  tests  absolutely  essential  to  ultimate  success. 
The  running  time  between  New  York  and  Boston  is  about 
twenty  hours,  and,  as  the  lightships  had  orders  to  ring  these 

*  The  smaller  bell  (140  lb.)  has  been  heard  16  knots  away,  and  is  much  the 
better  of  the  two.  Its  superiority  is  perhaps  due  to  tin  proportion  between  the 
extreme  power  that  can  be  given  to  the  blow  and  the  resisting  strength  of  this 
particular  mass. 


bells  for  an  hour  before  and  after  the  time  the  steamer  usually 
passed  them,  ample  opportunity  for  exhaustive  tests  was"  secured, 
it  was  found  in  time  that  if  the  tanks  were  placed  below  the 
water-line  at  certain  fixed  points  aft,  and  at  certain  fixed 
points  above  the  keel,  if  they  were  filled  with  a  solution  denser 
than  sea  water,  and  if  the  transmitters  were  adapted 
to  the  recognition  of  sounds  of  high  pitch  and  not  those 
of  low  vibration  (in  itself  a  problem  of  immense  difficulty), 
the  submarine  bell  notes  and  other  sounds  like  screws  of 
steamers  were  readily  heard.  It  appeared  as  if  the  noises  made 
by  machinery  on  board  preferred  to  pass  along  the  hull  rather 
than  turn  into  the  lighter  medium  in  the  tanks,  whereas  trans- 
mitters fastened  directly  to  the  skin  of  the  ship  had  invariably 
heard  so  much  "  ship  noise "  as  to  be  useless  for  detecting 
outside  signals. 

The  officers  of  the  steamers  first  equipped  were  naturally  very 
sceptical,  but  soon  became  enthusiastic  assistants,  and  made  re- 
peated reports  ofrrogress.  The  captain  of  the  James  S.  Whitney 
located  his  course  to  a  lightship  at  a  dangerous  point  on 
Nantucket  Shoals,  when  five  miles  away,  in  a  heavy  gale  and 
snowstorm  at  night.  He  had  heard  nothing,  and  seen  nothing 
whatever  for  five  hours.  His  soundings  indicated  a  lee  shore, 
and  under  favourable  circumstances  the  lightship  syren  might 
have  been  heard,  Lut  the  gale  carried  its  blast  in  the  opposite 
direction.  The  blows  of  the  submarine  bell  were  heard  with 
great  distinctness  the  moment  the  receivers  were  placed  to  the 
observer's  ears,  and  the  course  was  correctly  laid  at  once.  This 
was  the  first  of  many  similar  experiences,  and  deserves  to  be 
recorded  as  the  first  instance  where  absolute  reliance  was  placed 
upon  this  new  system.  The  range  of  the  bells  was  at  first  found 
to  be  about  3  knots,  but  the  distarce  increased  to  12  knots  in  a 
steamer  running  15  knots  an  hour.  It  was  seen  that  gales, 
tides,  high  waves  had  no  effect  upon  submarine  sounds.  The 
officers  were  instructed  in  the  main  features  of  the  apparatus, 
namely,  that  a  tank  containing  the  apparatus  for  transmitting 
.the  sound  to  the  receivers  in  the  pilot  house  was  secured  against 
the  inside  skin  of  the  ship  below  the  water-line;  that  this 
tank  must  be  kept  filled,  in  order  that  the  sound  may  proceed 
from  the  skin  oi  the  ship,  through  the  solution,  to  the  trans- 
mitters ;  that  each  tank  was  connected  by  wire  with  the 
receiving  box  in  the  wheel-house,  where  the  observer  could 
compare  the  bell  sound  on  the  port  side  with  that  on  the 
starboard  by  merely  turning  a  switch,  and  could  immediately 
locate  the  source  of  danger.  After  a  little  experience  the 
officers  often  found  for  themselves  that  whenever  the  ship  was 
pointed  directly  at  the  submarine  bell,  the  starboard  and  port 
sounds  would  be  alike,  while  swinging  the  ship  one  way  or  the 
other  always  varied  the  relative  intensity  of  these  sounds.  If 
the  bell  was  directly  astern,  it  sounded  as  if  muffled,  and  its 
range  was  very  short.  A  brief  experience  enabled  these  officers, 
without  exception,  to  locate  the  submarine  bell  within  one- 
eighth  of  a  point,  whatever  the  distance.  At  the  first  obser- 
vation, as  close  as  one-fourth  of  a  point  was  recorded  at  a 
distance  of  10  knots.  The  screws  of  passing  tugs  or  steamers 
began  to  make  themselves  heard,  and  as  evidence  of  this 
nature  accumulated,  the  invention  assumed  importance  along 
the^water  front.  The  Minister  of  Marine  for  Canada,  together 
with  his  deputy  and  members  of  the  Canadian  Lighthouse 
Board,  went  from  Ottawa  to  New  York  and  took  steamer  there 
for  Boston  in  order  to  test  the  6ystem  themselves.  One  of 
the  tests  made  on  this  trip  (for  the  first  time)  was  offered  merely 
as  an  experiment  to  prove  the  theory  that  sound  could  be  sent 
from  a  tank  on  board  a  moving  vessel  to  an  observer  on  another 
moving  vessel,  even  if  the  two  were  approaching  each  other 
at  full  speed.  Accordingly  a  tank  was  built  in  the  fore  peak 
of  the  sister  ship  that  left  Boston  for  New  York  the  same  night, 
and  would  be  met  by  the  steamer  carrying  the  Canadian 
investigators  about  3  a.m.  The  tank  was  filled  with  sea  water, 
and  a  bell  weighing  1401b.  was  hung  in  it  to  be  rung  by  hand, 
since  other  power  was  not  available.  In  the  Canadian  Minister's 
state-room  (on  the  observing  steamer)  an  extra  receiving  box 
was  placed,  connected  to  the  transmitters  by  a  special  wire. 
The  lights  in  the  state-room  were  extingtiished.  Although  the 
Minister  (Hon.  Raymond  Prefontaine)  had  never  heard  a 
submarine  bell  and  had  never  before  seen  the  apparatus,  he, 
unassisted,  oorrectly  located  the  approaching  steamer,  by 
using  the  apparatus,  when  it  was  from  2%  to  3  knots  distant. 
He  never  saw  the  steamer  until  it  passed  the  port  windows  of 
his  state-room  as  predicted  by  him.  Both  steamers  were  making 
14  knots,  and  the  observations  had  to  be  made  quickly.  This 
test  proved  that  it  is  possible  to  avoid  collisions  at  sea,  and 
subsequent  investigations  along  this  line  have  produced 
extremely  important  results. 

Some  of  the  largest  and  swiftest  ocean  steamers  in  the 
world  are  now  equipped,  or  about  to  be:  the  Kaiser  Wilhelm 
der  II.,  the  Kaiser  Wilhelm  der  Grosse,  the  Kronprinz,  and 
the  Deutschland.  They  may,  because  of  their  size  and  speed, 
disclose  facts  as  yet  unknown,  which  we  may  in  advance  safely 
•^tribute  to  their  great  draught  and  immense  wetted  surface, 
which  collects  the  submarine  sounds.  In  this  respect  they  go 
beyond  the  conditions  of  the  largest  warships,  and  may,  there- 
fore, supply  us  with  valuable  hints. 
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HIGH-TENSION  ELECTRICAL  PLANT  AT 
MESSRS.  BOLCKOW,  VAUGHAN,  AND 
CO.'S  COLLIERIES. 

As  the  use  of  electricity  in  mines  is  now  becoming  fairly- 
general,  it  will  no  doubt  be  of  some  interest  to  our  readers 
to  have  a  short  description  of  one  of  the  first  colliery 
installations  of  anv  considerable  extent  in  this  country. 


steam  haulages  proved  serviceable  as  long  as  the  working 
faces  were  within  about  3,000  yards  of  the  shaft  bottom 
and  the  seams  were  level.  At  their  Auckland  Park 
colliery  it  was  found  that  at  a  distance  of  about  two 
miles  the  seams  dipped  considerably,  so  that  it  was 
necessary  to  haul  the  coal  tubs  by  horses  to  the  top  of 
the  incline,  and  as  these  inclines  were  very  long  and  heavy 
this  method  of  haulage  did  not  prove  satisfactory.  Owing  to 


Fig.   1.— INTERIOR    OF    AUCKLAND    PARK    GENERATING  STATION. 


Fig.   2.    ONE    OF    THE    MAIN    HAULAGE  ENGINES. 


The  installation  described  in  this  article  proved  from  the 
first  the  many  advantages  and  economies  of  the  use  of 
electricity  in  mines. 

Messrs.  Bolckow,  Vaughau,  and  Company,  who  possess 
coal  mines  of  great  extent  in  the  county  of  Durham,  up 
to  the  year  1901  worked  them  by  means  of  steam.  The 


j  the  impossibility  of  sinking  new  shafts  at  suitable  places, 
other  means  had  to  be  adopted  to  overcome  this  difficulty. 
Just  at  this  time  several  electric  haulages  were  installed 
in  continental  mines  under  similar  conditions,  and  Messrs. 
Bolckow,  Vaughan,  and  Company,  after  very  careful 
consideration,  came  to  the  conclusion  that  electric  power 
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would  be  the  only  means  to  overcome  the  difficulty  in 
their  mines,  and  at  once  decided  to  adopt  it. 

The  Electrical  Company  Limited,  of  London,  sole  repre- 
sentatives of  the  AUgemeine  Elektricitats  Gesellschaft, 
were  commissioned  to  carry  out  the  work.  The  scheme 
of  building  one  central  generating  station  to  supply  all 
their  collieries  was  out  of  the  question,  as  it  was  decided 
to  use  the  waste  gases  of  existing  coke  ovens  in  the  boilers, 
and  at  no  one  colliery  was  there  sufficient  gas  to  supply 
enough  energy  for  this  purpose.  Besides  this,  the  distance 
between  some  of  the  collieries  is  great,  and  the  cost  of 
transmission  lines  would  have  to  some  extent  counteracted 
the  advantages  gained.  It  was  therefore  decided  to  divide 
the  collieries  into  groups,  each  group  being  supplied  from 
a  o-enerating  station,  erected  on  the  most  convenient  place 
in  the  group. 


Fig.  1  gives  a  general  view  of  the  Auckland  Park 
station.  A  switchboard  is  installed  in  each  generating 
station,  with  the  necessary  apparatus  for  the  control  of 
the  generator,  exciters,  and  feeders,  a  view  of  which  can 
be  seen  in  the  background  of  fig.  1. 

The  power  is  transmitted  to  the  motors  by  three-core 
high-tension  paper-insulated  armoured  cables,  supplied  by 
the  same  contractor,  and  overhead  bare  copper  pole 
transmission  lines.  The  cables  used  in  the  shafts  and 
galleries  are  specially  designed  for  this  purpose,  the 
armouring  consisting  of  steel  wires,  taking  all  strain  and 
at  the  same  time  preventing  injury  from  falls.  The  cables 
are  fixed  in  the  shaft  by  means  of  specially  designed  cable 
clamps  fixed  to  the  bunting  about  every  6  ft. ;  in  the 
galleries  they  are  suspended  by  hemp  slings  attached  to 
miner's  nails  driven  into  the  pit  props  or  cemented  into 


1    ^1        I        J         I        J  I 


The  first  two  generating  stations  were  erected  at 
Auckland  Park  and  Binchester  collieries.  A  system  of 
distribution  three-phase  high-tension  current  was  chosen. 
To  meet  the  immediate  requirements  two  200  kilowatt 
steam  alternators  were  installed  at  each  station,  each  set 
consisting  of  a  three-crank  compound  high-speed  Willans 
and  Robinson's  engines  direct  coupled  to  a  three-phase 
high-tension  alternator  by  the  Electrical  Company,  running 
at  340  revolutions  per  minute.  Current  is  generated  at 
a  pressure  of  2,400  volts.  The  steam,  which  is  supplied 
at  a  pressure  of  1 50  lb.  per  square  inch  at  the  engine  stop 
valves,  is  raised  in  Lancashire  boilers  fired  with  coke-oven 
gases.  When  laying  down  stations  space  was  left  for  a 
third  set  for  future  extension. 


the  coal.  Junction  boxes  are  provided  about  every  200  ft. 
down  the  shaft,  and  every  286  yards  in  the  engine  planes. 

The  total  length  of  cable  used  for  the  transmission  i6 
about  20  miles,  15  miles  of  which  are  underground.  Up 
to  the  present  the  following  electrically-driven  machinery 
has  been  installed :  Five  1 10  B.H.P.  main  haulage  engines, 
two  30  B.H.P.  endless  haulages,  one  46  B.H.P.  endless 
haulage,  one  60  B.H.P.  endless  haulage,  two  85  B.H.P. 
staple  pit  winding  engines,  and  several  motor-driven, 
portable,  and  stationary  pumps  of  the  three-throw  and 
centrifugal  type,  and  a  fan.  On  the  surface,  coal-washing, 
screening,  and  handling  plants,  as  well  as  machine  tools, 
etc.,  are  electrically  driven. 

Besides  this,  the  whole  lighting  above  ground  and  below 
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ground,  as  far  as  permissible,  has  been  carried  out  elec- 
trically. For  this  purpose  the  high-tension  current  is 
transformed  at  the  surface  by  one  75  kilowat  static 
transformer  at  each  station  and  by  several  one  kilowat 
transformers  below  ground  to  a  pressure  of  220  and  100 
volts. 

One  of  the  most  interesting  features  of  the  installation 
is  the  main  haulage  engines,  two  of  which  are  installed  at 
distances  of  more  than  two  miles  away.  As  these  haulages 
are  very  similar,  both  as  regards  mechanical  and  electrical 
details,  it  will  be  sufficient  to  describe  one  of  them. 

The  haulage  plant,  as  shown  in  figs.  2,  3,  and  i,  was 
designed  specially  for  working  the  heavy  inclines,  the  idea 
being  that  the  empty  tubs  should  assist  the  motor  when 
bringing  up  the  full  ones.  At  present  the  engine  is 
working  only  as  single-drum  haulage,  and  is  designed  for 
a  maximum  load  of  30  trucks,  weighing  8  cwt.  each  empty, 
and  carrying  20  cwt.  of  coal  each  up  an  incline  of  1  in  i 
to  1  in  6  at  a  speed  of  six  to  seven  miles  an  hour,  a 
distance  of  about  1,000'  yards.  The  drum,  which  has  a 
diameter  of  4  ft.,  is  driven  through  double  reduction  gear 
and  a  flexible  coupling  by  a  110B.H.P.  motor  running  at 
a  speed  of  695  revolutions  per  minute.  The  motor  is 
fitted  with  a  regulating  slip-ring  rotor,  and  controlled  by 
a  special  starting,  regulating,  and  reversing  controller, 
with  all  live  parts  under  oil.  The  controller  is  of  the 
double-drum  type,  one  for  the  stator  and  the  other  for 
the  rotor  control,  each  drum  being  placed  in  a  separate 
compartment.  The  two  drums  are  mechanically  inter- 
locked, so  that  the  controller  is  operated  with  one  hand 
wheel.  By  special  arrangement  of  the  resistances  25 
regulating  steps  in  either  direction  are  effected,  thus 
obtaining  very  steady  starting  and  acceleration  of  the 
motor,  and  avoiding  any  shook  to  the  system. 

At  present  the  haulage  motor  is  only  reversed  for 
shunting  or  slackening  the  rope,  the  empty  tubs  running 
down  the  gradient  by  their  own  weight  when  the  drum 
is  released.  This  is  effected  by  throwing  out  the  clutch, 
which  is  operated  by  a  lever  from  the  driver's  platform. 
The  control  of  the  whole  engine  is  effected  only  by  the 
hand  wheel  of  the  controller,  which  enables  the  driver  to 
easily  carry  out  every  movement  required.  A  foot  brake 
is  provided  for  braking  the  engine  and  controlling  the 
speed  of  the  tubs  when  running  down  the  gradient  empty. 
All  the  haulage  machines  are  either  placed  in  a  chamber 
above  the  engine  plane  or  on  the  same  level  at  side. 

In  several  places  electrically-driven  haulages  have  been 
put  down  which  are  worked  by  H.T.  motors,  with  liquid 
starters.  One  of  these  H.T.  endless  haulages  is  installed 
three  miles  in  bye,  which  is,  in  this  mine,  the  furthest 
point  to  which  electricity  is  conducted. 

To  raise  the  coal  from  the  lower  (Brockwell)  seam  to 
the  Harvey  seam  two  staple  winding  engines  are  used, 
which  are  worked  by  85  H.P.  motors.  One  of  these  is 
situated  on  the  surface,  and  the  other  in  the  pit. 

To  improve  the  ventilation  of  the  pit  one  30  H.P.  fan, 
driven  by  a  high-tension  motor,  has  been  put  down  two 
miles  in  bye,  and  is  giving  the  utmost  satisfaction. 

Besides  the  various  stationary  and  portable  electrically- 
driven  pumps  at  present  installed,  Messrs.  Bolckow, 
Vaughan,  and  Company  are  just  completing  a  big  pumping 
scheme  at  Shildon  Lodge  colliery.  The  current  is  obtained 
from  the  Auckland  Park  generating  station,  a  total 
distance  of  3,000'  yards,  through  three-core  cable,  where 
for  this  purpose  a  third  generating  set  similar  to  the 
existing  one  is  in  course  of  erection. 

The  pumps  for  this  scheme  are  of  the  multiple-chamber 
high-lift  centrifugal  type.  The  Brockwell  seam  pump, 
which  is  direct  coupled  to  a  200  B.H.P.  H.T.  motor,  running 
at  1,175  revolutions  per  minute,  delivers  700'  gallons  of 
water  per  minute  against  a  head  of  565  ft,  to  a  sump  in 
the  Harvey  seam.  Into  this  sump  the  Harvey  seam  is  also 
drained,  and  a  second  pump  of  295  B.H.P.,  at  1,175  revo- 


lutions per  minute,  lifts  1,200  gallons  per  minute  against 
a  head  of  495  ft.  to  a  reservoir  at  the  surface. 

With  each  motor  a  controlling  switchboard  has  been 
supplied,  mounted  with  oil  switch,  enclosed  fuses,  ammeter, 
and  a  small  transformer  for  a  pilot  lamp  and  the  lighting 
of  the  engine  room. 

The  plant  has  now  been  working  for  about  a  year  and 
a  half,  and  has  given  complete  satisfaction  throughout,  and 
it  is  being  constantly  extended.  It  has  been  clearly 
demonstrated  that  there  is  no  difficulty  whatever  in  using 
high-tension  motors  any  distance  in  bye.  This  being  the 
first  plant  of  its  kind  in  England,  it  has  influenced  many 
colliery  owners  to  adopt  electrical  driving. 


STEEL:  ITS  MANUFACTURE  AND  CLASSIFI- 
CATION, WITH  SPECIAL  REFERENCE  TO 
HARDENING  AND  TEMPERING. 

By  E.  B.  Hodgson,  A.M.I.E.E. 
Continued  from  page  687. 

Classification  by  Carbon  Contents. — In  connection 
with  the  manufacture  of  steel,  the  most  convenient  method 
by  which  an  ingot  can  be  selected  for  any  particular 
purpose  is  by  its  carbon  contents.  The  range  of  tempers 
usually  runs  from  10  per  cent  dead-soft  steel  up  to  1'5 
per  cent — known  as  lathe  temper  steel. 

TABLE  II. — Caebon  Contents. 


10   including  from  '05  to  15 

•20  -  ,  „  -16  „  -25 

•30                                    „  „  '  26  „  '35 

•10                                    „  „  -36  „  -45 

•50   '     „  „  -46  „  -55 

•60   „  -56  „  "65 

•70                                     „  „  '66  „  75 

•80  ;..       „  ,.  76  „  -85 

•90                                  „  „  -86  „  -95 

1-00                                     „  „  -96  „  1-05 

1-10   „  1-06  „  1-15 

1-20                                     „  „  1-16  „  1-25 

1-30  ,  „  1-26  .,  1-35 

1-40                                     „  „  1-36  „  1-45 

1-50                                     „  „  1-46  „  1-55 


In  the  first  column  of  Table  II.  the  carbon  contents 
rise  by  even  tens,  whilst  the  figures  contained  in  columns 
2  and  3  show  a  variation  of  '05  above  and  below  the 
figures  in  column  1. 

Now,  in  Table  II.  10  means  '1  per  cent  carbon;  in 
other  words,  1-1,000  parts  carbon,  and  every  additional  '1 
per  cent  is  known  by  the  steel  maker  as  adding  a  full 
temper.  Again,  an  addition  of  05  will  increase  the  carbon 
contents  to  '15  per  cent,  thus  forming  an  intermediate 
temper.  The  crucible  steel  maker  usually  works  in  tens, 
but  in  the  attempt  to  work  correctly  in  tens  a  variation 
of  about  05  is  reached,  owing  to  his  inability  to  get  all 
the  ingots  to  the  desired  carbon  contents.  When  the 
different  tempers  come  to  be  separated,  this  margin  of  '05 
provides  the  tempers  of  steel  shown  in  columns  2  and  3 
of  Table  II.  In  practice  these  intermediate  tempers  are 
found  to  be  useful  to  the  steel  user. 

The  scale  in  Table  II.  refers  to  cast  steels  generally,  but 
in  connection  with  crucible  cast  steel  it  may  be  mentioned 
that  the  different  tempers  range  from  '50  to  1'50,  and 
nearly  every  kind  of  tool  can  be  successfully  made  from 
some  grade  of  steel  included  within  this  range. 

The  word  "  temper  "  as  here  used  must  not  be  confounded 
with  the  meaning  of  "tempering."  When  used  by  the 
steel  maker  the  word  "temper"  refers  to  carbon  contents. 
For  instance,  "90  is  '9  per  cent  carbon,  and  is  frequently 
called  90  carbon,  meaning  90  parts  carbon  per  10,000. 
Now,  if  '1  carbon  be  added  to  the  '9,  this  has  increased 
the  carbon  contents  by  a  full  temper,  thereby  producing 
a  1  per  cent  or  100  carbon  steel. 

It  is  also  essential  in  connection  with  this  section  of 
our  subject  that  we  should  remember  that  each  steel  maker 
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has  his  own  method  and  'mark  for  classifying  the  particular 
tempers,  grades,  and  brands  of  steel,  and  the  figures 
contained  in  Tables  III.,  IV.,  and  V.  will  show  how  these 
vary  in  different  steel  works. 

Table  III.  gives  the  carbon  contents  as  applied  to 
cemented  steel,  as  in  the  production  of  blister  steel ;  whilst 
in  Table  IV.  we  have  the  temper  number  and  the  carbon 
contents  of  steel  made  by  a  prominent  British  crucible 
steel  firm ;  and  in  Table  V.  one  column  shows  the  hardness 
number,  the  other  column  giving  the  percentage  of  carbon 
of  each  temper  corresponding  to  the  hardness  number. 
The  figures  refer  to  an  Austrian  crucible  steel. 

TABLE  III.— Grades  of  Cemented  Steel.* 

No.  1  grade   containing  "5  per  cent  carbon. 

„   2    ,   „        "625  „ 

„   3     „    „        75  „ 

a   4    „   .-.   1-00     „  „ 

5  „    „    i-25  „      „  • 

„   6     „    „      1-5  „ 

TABLE  IV.— Crucible  Cast  Steel. 
No.  1  temper,  1'30  per  cent  carbon.  ...  No.  4  temper,  '80  per  cent  carbon. 
„   2     „      1-15   5      „      75  „ 

„   3     „       -90 '~>$>:       „     ....  „  6     „      "65     „  „ 

TABLE  V. 

Extra  Quality  Steel.  Ordinary  Tool  Steel. 

Hardness  Percentage                     Hardness  Percentage 

number.  of  carbon.                      number.  of  carbon. 

1   1*5  per  cent    1    1'4  per  cent 

II  «  1-4    2    1-3 

III   1-3     „    3   ~..„  1-2  „ 

IV   1-2    4    11 

V.   1-1      „    5    9      „  '• 

6  ..........    75  .  „ 

It  is  therefore  clear  that  if  the  term  "temper,"  as  applied 
te  designate  a  grade  of  steel,,  is  to  be  of  any  practical  value 
to  a  user,  the  carbon  contents  must  be  available  to  enable 
the  selection  to  be  made,  for  if  a  workman  has  been 
accustomed  to  use  a  piece  of  steel  from  a  bar  containing 
12  per  cent  carbon  for  a  special  tool  requiring  to  be 
carefully  hardened,  should  he  by  any  means  get  hold  of 
a  bar  11  per  cent  carbon  and  harden  it  at  the  same  heat, 
then  the  tool  will  not  be  sufficiently  hard  for  the  work. 
On  the  other  hand,  if  a  bar  of  T3  per  cent  carbon  steel 
be  worked  up  into  similar  tools,  it  is  evident  these  tools 
will  be  too  hard,  and  probably,  under  ordinary  conditions, 
will  crack  in  hardening.  It  is  for  this  reason  that  the 
steel  maker  asks  you  to  state  the  purpose  for  which  a  steel 
is  required,  because  he  knows  the  carbon  contents  of  his 
own  grades,  which  enables  him  to  select  a  steel  of  suitable 
degree  of  hardness  for  your  requirements.  In  this  con- 
nection it  is  not  unreasonable  for  a  customer  to  request 
a  steel  maker  to  state  the  carbon  contents  of  the  steel, 
since  this  information  will  sometimes  enable  a  user  to 
approximately  decide  which  temper  is  best  suited  to  his 
own  particular  requirements.  These  remarks,  of  course, 
refer  to  those  who  have  some  knowledge  of  the  applications 
and  uses  of  the  different  kinds  of  steel,  and  in  these  days 
there  are  many  who  are  familiar  with  such  matters. 

Theories  of  Hardening. — The  hardening  of  steel  has 
been  studied  by  numerous  metallurgists,  who  have  given 
a  great  deal  of  time  and  thought  to  their  investigations 
with  a  view  to  establishing  a  satisfactory  theory  to  account 
for  this  very  marked  phenomenon  in  connection  with  steel. 
Amongst  these  the  names  of  Abel,  Sorby,  Osmond,  Roberts- 
Austen,  Arnold,  Gowland,  Harbord,  and  Turner,  appear 
very  prominently.  The  theories  brought  forth  by  these 
eminent  metallurgists  are  both  numerous  and  varied.  For 
instance,  there  is  the  carbon  theory,  allotropic  theory, 
solution  theory,  sub-carbide  theory.  Then  there  is  the 
extensive  microscopical  evidence  that  has  been  obtained  at 
various  times,  particularly  by  Roberts-Austen,  Gowland, 
and  Harbord,  during  their  recent  investigations  into  the 
molecular  changes  that  occur  in  connection  with  metallic 
alloys  and  carburised  iron  during  thermal  treatment,  and 

*  The  term  "grade"  as  used  in  Table  III.  seems  to  be  out  of  place.  Temper 
would  be  a  more  suitable  term,  as  grade  is  a  better  word  for  implying  quality. 


the  evidence  thereon  has  resulted  in  an  extension  of  the 
allotropic  theory  by  associating  with  it  the  solution  theory. 

The  author  cannot  possibly,  in  the  space  available, 
attempt  to  fully  explain  any  of  these  theories,  but  will 
briefly  mention  the  more  important  points  as  they  occur 
in  connection  with  the  names  of  the  metallurgists  quoted. 
Neither  is  it  expected  that  you  will  accept  either  theory 
as  the  absolutely  correct  solution  of  the  problem,  seeing 
that  there  is!  a  difference  of  opinion  existing  at  the  present 
time  amongst  some  of  these  gentlemen  themselves  con- 
cerning points  in  the  theories. 

Carbon  Theory. — It  is,  however,  accepted  by  all 
metallurgists  that  carbon  is  an  essential  constituent  of 
ordinary  steel,  and  that  carbon  exists  in  at  least  three 
forms — graphitic  carbon,  cement  carbon,  and  hardening 
carbon.  So  far  back  as  1822,  Faraday,  whilst  experiment- 
ing with  hardened  and  annealed  steels,  found  that  he  could 
completely  dissolve  the  hardened  steel  in  dilute  hydro- 
chloric acid,  whilst  the  annealed  steel,  treated  in  the  same 
manner,  left  a  carbonaceous  residue.  Then  Caron,  in  his 
researches,  found  that  the  amount  of  carbonaceous  residue 
was  greater  in  rolled  steel  than  in  hammered  steel,  and 
could  be  even  varied  in  proportion  to  the  length  of  time 
a  steel  was  annealed.  Rinman,  in  1865,  gave  the  name 
"  hardening  "  carbon  to  the  carbon  in  hardened  Bteel,  and 
"  cement "  carbon  to  that  in  annealed  steel.  Karsten,  in 
addition  to  locating  the  two  before-mentioned  carbons,  also 
found  "  graphite,"  and  Abel  definitely  established  the 
existence  of  a  carbide  of  iron  in  annealed  steel. 

Graphitic  carbon  is  the  carbon  that  separates  from  highly- 
carburised  fluid  irons.  When  molten  iron  has' taken  up 
more  carbon  than  it  is  possible  for  the  iron  to  retain  when 
in  its  solidified  form,  then  the  excess  of  carbon  will  be 
thrown  out,  either  previous  to  solidification,  or  at  the 
solidifying  point.  This  form  of  carbon  is  rarely  found  in 
steels. 

Cement  carbon  is  the  carbide  of  iron  Fe3  C  isolated  by 
Abel ;  it  is  also  known  as  carbide-carbon,  and  is  that  carbon 
recognised  as  existing  in  unhardened  steels,  and  may  be 
defined  as  the  condition  in!  which  the  carbon  exists  in 

cementite. 

Hardening  carbon.  This  form  of  carbon  may  be  defined 
as  the  condition  of  the  carbon  when  it  confers  hardness  on 
steel,  as  in  steel  quenched  from  the  Ar  1  point.  If  the 
steel  is  dissolved  in  cold  nitric  acid  the  hardening  carbon 
remains  as  a  black  residue,  but  on  gently  heating  the 
solution  the  residue  rapidly  dissolves,  and  if  heated  to  about 
100  deg.  Cen.,  escapes  as  a  hydro-carbon  with  an  unpleasant 
smell.  The  more  rapidly  a  steel  is  quenched,  the  more 
the  percentage  of  this  carbon  is  increased,  and  imparts 
hardness,  brittleness,  and  tenacity  to  the  steel. 

As  graphitic  carbon  rarely  occurs  in  steel,  we  only  need 
concern  ourselves  about  the  other  two  forms.  From  the 
definitions  it  will  be  clear  that  the  proportions  of  these 
different  carbons  will  vary  according  to  whether  the  steel 
is  hardened,  tempered,  or  annealed.  Professor  Ledebur 
gives  an  example  of  tool  steel  containing  '93  per  cent 
carbon,  and  this  is  made  up  of  '71  per  cent  cement  carbon 
and  '22  per  cent  hardening  carbon.  The  figures  in  Table  VI. 
show  the  altered  proportions  after  hardening,  and  a  further 
alteration  after  tempering.  This  table  is  by  Harry  Silvester, 
Esq.,  F.I.C.,  F.C.S.,  and  taken  from  his  excellent  and  highly 
interesting  paper  read  before  the  Birmingham  Association 
of  Mechanical  Engineers  on  July  7th,  1894. 

TABLE  VI. 


Description  of  steel. 

Cement 
carbon. 

Hardening 
carbon. 

Total 
carbon. 

Tool  steel  cooled  in  the  ordinary  way  . . 
The  same  steel  heated  in  a  charcoal  fire 

The  same  steel  blue  tempered  after 

•71  per  cent 
•38  per  cent 
•67  per  cent 

'22  per  cent 
•65  per  cent 
•36  per  cent 

•93  per  cent 
1-03  per  cent 
V03  per  cent 
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A  further  interesting  example,  taken  from  a  paper  read 
by  J.  H.  Belcher,  Esq.,  B.A.,  B.Sc,  F.C.S.,  in  December, 
1903,  gives  the  result  of  Abel's  researches.  (See  Table  VII. ) 
In  this  instance  a  sample  of  steel  in  its  normal  condition 
was  found,  on  analysis,  to  contain  1  per  cent  carbon.  After 
annealing  this  steel  it  was  found  to  contain  its  maximum 
quantity  of  the  carbide  of  iron  (Fe3  C.)  in  the  state  of 
ceinentite — 15  per  cent  non-hardening  carbon — whilst 
hardening  carbon  was  distinctly  absent.  The  next  row  of 
figures  refer  to  the  same  steel  after  being  hardened,  and 
in  this  state  cement  carbon  is  absent,  having  given  place 
to  1  per  cent  hardening  carbon,  and  finally,  after  the 
hardened  steel  has  been  tempered,  Abel  located  7'5  per  cent 
cement  carbon,  which  is  half  the  amount  that  was  found  in 
the  annealed  steel,  the  remaining  carbon  existing  in  the 
state  of  hardening  carbon  0'5  per  cent  only.  Thus  the 
original  1  per  cent  carbon  found  in  the  normal  steel  has 
been,  what  might  be  said,  separated  out  into  varying  pro- 
portions of  cement  carbon  and  hardening  carbon  by  anneal- 
ing, hardening,  and  tempering. 


TABLE  VII.— Analysis  oy  Steel— 1  per  cent  Carbon. 


0> 
Fe3  Ceu. 
per  cent. 

1  (2) 

!  Hardening 

1  Cen.  per  cent. 

(3) 
Pare  Fe. 
per  cent. 

Sum  of 
(2)  +  (3). 

Annealed   

15-0 

00 

85-0 

85-0 

o-o 

l'O 

99-0 

100-0 

Tempered  

7'5 

0-5 

92-0 

92-5 

Allotropic  Theory. — The  researches  of  Osmond  enabled 
him  to  observe  some  remarkable  phenomena  in!  connection 
with  steel,  particularly  with  regard  to  heat  treatment  of 
steel.  Osmond  recognised  the  existence  of  three  distinct 
modifications  of  iron,  which  he  designated  alpha,  beta,  and 
gamma;  these  are  designated  by  the  Greek  letters 
a,  /3,  and  y.  Originally  he  insisted  that  there  were  two 
kinds  of  iron,  a  and  (3,  in  which  the  atoms  of  the  molecules 
were  respectively  arranged  so  as  to  constitute  hard  and 
soft  iron,  because  he  noticed  a  distinct  evolution  of  heat 
at  certain  temperatures  in  the  heating  and  cooling  of  pure 
iron,  an  electrolytic  iron  free  from  carbon,  and  that  these 
temperatures  corresponded  closely  to  those  at  which  the 
changes  take  place  in  carbon  steel.  It  is  known  that  during 
the  rapid  quenching  of  steel  the  carbon  passes  from  one 
state  to  another,  in  which  it  is  associated  with  iron  in  a 
state  such  that  we  may  term  it  as  being  dissolved  in  the 
iron. 

Further,  it  is  also  known  that  during  the  time  that  a 
steel  is  slowly  cooling,  the  carbon  can  re-enter  into  com- 
bination with  the  iron  so  as  to  assume  the  form  in  which 
it  occurs  in  soft  steel.  Osmond  therefore  argues  that 
although  the  presence  of  carbon  in  the  steel  is  essential  to 
obtain  appreciable  hardness,  since  it  is  necessary  for  certain 
changes  to  take  place  at  known  temperatures  when  dealing 
with  carbon  steels,  temperatures  which  are  practically  the 
same  as  those  at  which  an  evolution  of  heat  is  noticed 
in  the  case  of  pure  iron.  It  is  only  reasonable  to  infer 
that  these  evolutions  of  heat  which  take  place  in  pure 
iron  indicate  some  molecular  changes  in  the  iron  itself. 

When  iron  has  become  solid  it  exists  in  a  plastic  state. 
Osmond  has  given  this  the  name  of  "  y  iron."  When  pure 
iron  cools  to  890  deg.  Cen.  or  1,634  deg.  Fab.,  it  undergoes 
a  change  to  /?  iron,  and  the  change  is  attended  with  an 
evolution  of  a  considerable  amount  of  heat.  As  the  iron 
cools  down  to  770  deg.  Cen.  or  1,418  deg.  Fan.  a  further 
change  takes  place  to  the  a  iron;  much  heat  is  evolved 
whilst  this  change  from  f3  to  a  iron  is  taking  place,  but 
less  suddenly  than  that  which  occurs  whilst  y  iron  changes 
to  /?  iron.  This  slowing  down  in  the  speed  at  which  the 
heat  is  evolved  has  been  accounted  for  by  reason  of  the 
iron  being  less  mobile  at  the.  lower  temperature.  The 
points  at  which  these  evolutions  of  heat  occur  are  known  as 


the  Ar  3  and  Ar  2  points,  and  correspond  to  the  tempera- 
tures 890  deg.  Cen.  and  77|0>  deg.  Cen.  respectively  for 
pure  iron. 

In  carbon  steels  there  is  another  point,  Ar  1,  which 
occurs  at  about  690  deg.  Cen.  or  1,270  deg.  Fah.  with  an 
evolution  of  heat,  but  this  point  is  not  so  much  in  evidence 
in  the  case  of  pure  iron.  These  points,  Ar  1,  Ar  2,  Ar  3, 
etc.,  are  known  as  the  critical  points,  points  of  flexure  in 
the  cooling  curves  of  iron  and  steel.  On  heating  up  a 
sample  of  steel  there  are  the  reverse  phenomena  to  those 
observed  during  cooling — that  is,  at  certain  points  there  is 
an  absorption  of  heat,  causing  a  retardation  to  the  rise  in 
temperature.  These  critical  points  are  designated  Ac  1, 
Ac  2,  Ac  3,  etc.,  points  of  flexure  in  the  heating  curves  of 
iron  and  steel,  and  they  occur  at  temperatures  30  deg.  Cen. 
higher  than  the  Ar  points. 

Alpha  iron  is  defined  as  the  normal  condition  of  pure 
iron  below  Ar  2  (750  deg.  Cen.). 

Beta  iron — the  condition  of  pure  iron  existing  at  tem- 
peratures between  Ar  2  (750  deg.  Cen.)  and  Ar  3  (860deg. 
Cen.). 

Gamma  iron — the  condition  of  pure  iron  existing  at 
temperatures  above  Ar  3  (860*  deg.  Cen.). 

There  are  further  interesting  phenomena  in  connection 
with  these  different  conditions  of  iron.  When  the  iron  is 
in  the  plastic  or  y  state  it  is,  capable  of  dissolving  between 
0'8  and  0'9  per  cent  of  carbon  at  700  deg.  Cen.  or  1,300  deg. 
Fah.,  and  when  at  the  temperature  of  1,000  deg.  Cen.  or 
l,80O  deg.  Fah.  it  will  dissolve  about  1'5  per  cent  carbon. 
Both  y  iron  and  iron  are  non-magnetic,  whilst  a 
iron  is  magnetic.  Further,  in  iron  containing  carbon  the 
temperature  at  which  these  critical  points  occur  are  lowered 
— that  is  to  say,  the  greater  the  percentage  of  carbon 
contained  in  the  steel,  the  lower  will  be  the  temperature 
at  which  the  change  takes  place.  Roberts-Austen  was 
able  to  confirm  the  fundamental  observations  of  Osmond 
respecting  the  critical  points  of  iron  and  steel  by  employing 
the  "  Le  Chatelier  "  thermo-electric  pyrometer,  a  remark- 
ably sensitive  and  accurate  instrument  for  measuring  high 
temperatures. 

Solution  Theory. — It  is  generally  known  that  common 
salt  dissolved  in  water  will  lower  the  freezing  point  of  the 
resulting  solution.  If  more  salt  be  added  in  definite 
quantities,  then  the  freezing  point  of  the  liquid  will  fall  in 
proportion  to  the  percentage  of  salt  added  to  the  brine. 
Guthrie  discovered  that  the  lowest  freezing  point  of  the 
brine  was  reached  when  the  solution  contained  about  23'5 
per  cent  common  salt,  and  he  used  the  term  "  Cryo- 
hydrate  "  to  indicate  the  solidified  mother-liquor  of  the 
saline  solutions.  This  term  "  Cryo-hydrate  "  as  used  by 
Guthrie  may  be  regarded  as  synonymous  with  the  word 
"  eutectic " ;  in  fact,  modern  metallurgists  have  rejected 
the  word  "  cryo-hydrate  "  in  favour  of  the  term  "  eutectic." 
By  referring  to  the  diagram,  fig.  1,  the  meaning  of  this 
term  "  cryo-hydrate  "  as  applied  to  solutions  of  common 
salt  in  water  may  be  more  readily  understood.  In  the 
diagram  the  one  branch  A.  E.  is  marked  "  ice,"  and  the 
branch  E.  H.  is  marked  "  salt."  Three  solutions  containing 
definite  amounts  of  salt  are  considered  in  the  diagram, 
namely,  1  per  cent,  23'5  per  cent,  and  25  per  cent 
respectively. 

First  suppose  a  thermometer  to  be  placed  in  the  10  per 
cent  solution,  and  this  solution  slowly  cooled  down — that 
is,  its  temperature  lowered  by  means  of  some  external 
freezing  mixture.  When  the  mercury  falls  to  8  deg.  Cen.  or 
18  deg.  Fah.  there  will  be  a  slight  dwell  or  retardation  of 
the  mercury,  due  to  the  separation  of  pure  (or  practically 
pure)  ice.  The  point  marked  B  on  the  branch  A.  E. 
indicates  this  freezing  point  where  solidification  commences 
at  8  deg.  Cen.  As  the  ice  separates  the  mother-liquor 
becomes  enriched  in  salt,  and  as  the  temperature  continues 
to  fall  more  pure  ice  separates,  and  the  mother-liquor  becomes 
further  enriched  in  salt,  and  so  on,  more  and  more  ice 
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separating  as  the  temperature  falls  with  a  corresponding 
progressive  enrichment  of  the  mother-liquor,  until  at  a 
temperature  of  22  deg.  Cen.  this  mother-liquor  has  reached 
the  eutectic  composition  and  then  freezes  as  a  whole  at  that 
temperature.  Here  are  two  distinct  freezing  points,  for 
what  was  originally  a  10  per  cent  solution.  At  the  initial 
freezing  point  B,  8  deg.  Cen.  or  18  deg.  Fah.,  a  portion  of 
the  water  freezes,  or,  as  it  were,  crystallises  out  from  the 
mother-liquor,  leaving  the  original  10  per  cent  salt  in  the 
remainder  of  the  solution.  This  remaining  mixture,  which 
solidifies  at  22  deg.  Cen.  or  8  deg.  Fah.,  the  second  freezing 
point,  is  called  the  cryo-hydrate  or  eutectic  of  ice  and  salt. 
If  the  percentage  of  salt  was  increased  in  the  original 
solution,  then  the  initial  freezing  point  will  be  lowered  in 
proportion  to  the  increase  of  salt.    These  initial  freezing 
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points  are  marked  on  the  branch  A.  E.  of  the  diagram,  but 
whatever  increase  of  salt  be  added  to  the  solution,  the 
second  freezing  point  will  always  remain  constant,  namely, 
22  deg.  Cen.  or  8  deg.  Fah.  marked  E  on  the  diagram. 
Varying  quantities  of  salt  may  be  added  until  the  solution 
contains  23'5  per  cent,  when  both  freezing  points  will 
coincide  and  the  liquid  solidify  as  a  whole  at  22  deg.  Cen. 
or  8  deg.  Fah.  This  saline  solution  containing  23'5  per 
cent  of  salt  is.  the  cryo-hydrate  or  eutectic  composition  of 
ice  and  salt. 

Now,  with  regard  to  the  solution  which  contains  25  per 
cent  salt.  If  this  mixture  be  frozen,  the  first  Bolid  to 
separate  on  cooling  will  be  pure  'salt ;  this  will  occur  at 
12  deg.  Cen.  or  10  deg.  Fah.  (see  point  D  on  branch  E.  H.), 
which  is  the  first  halting  stage  of  the  thermometer  or 
initial  freezing  point  of  a  solution  containing  25  per  cent 
salt.  The  second  freezing  point,  where  the  solution 
solidifies  as  a  whole,  will  be  as  in  the  previous  examples, 
22  deg.  Cen).  or  8  deg.  Fah.,  which  corresponds  to  the 
temperature  of  the  freezing  point  of  the  eutectic  of  salt 
and  ice,  which  always  has  the  same  composition.  If  salt 
were  added  to  the  solution  in  increasing  percentages,  over 
and  above  the  25  per  cent,  then  the  initial  freezing  point 
of  the  solution  will  be  proportionally  higher  up  the  branch 
E.  H.  than  the  point  D.  Thus,  if  a  solution  of  common  salt 
in  water  contains  less  than  the  eutectic,  and  be  frozen  by 
external  cold,  the  separation  of  ice  crystals  gradually 
increases  the  percentage  of  salt  in  the  mother-liquor ; 
wheieas,  if  the  solution  contains  a  higher  percentage  of 
salt  than  the  eutectic,  the  separation  of  salt  will  continue, 
the  percentage  of  the  salt  being  decreased  in  the  mother- 
liquor  until  the  eutectic  is  reached,  when  the  solution  will 
finally  solidify  at  22  deg.  Fah. 

Note. — The  melting  point  of  pure  salt  is  about  700'  deg. 
Cen.  or  1,300  deg.  Fah. 

(To  be  continued.) 


The  Cincinnati  Electrical  Tool  Company,  Cincinnati, 
Ohio,  U.S.A.,  scud  pamphlet  of  their  direct-current  portable 
electrical  drills,  giving  main  dimensions,  weight,  capacity  of 
chuck,  etc.  It  also  includes  particulars  of  their  electrical 
grinder. 


AN  ECONOMICAL  POWER  PLANT. 


A  coal  consumption  as  low  as  1'7  lb.  per  kilowatt  hour 
under  favourable  conditions,  and  an  average  coal  con- 
sumption of  2"25  lb.  per  kilowatt  hour  for  a  period  of 
three  months,  during  which  the  load  factor  was  '55  and  the 
heat  value  of  the  coal  used  was  about  13,500  B.T.U.,  is, 
indeed,  a  remarkable  showing,  and  indicates  that  the  gas 
engine  and  the  methods  of  producing  gas  for  its  use  have 
become  developed  to  such  an  extent  as  to  make  it  a 
formidable  competitor  of  the  steam  engine.  These  results 
were  obtained  at  the  705  horse  power  gas  engine  power 
plant,  which  furnishes  power  and  light  for  the  malleable 
iron  and  the  new  steel  plants  of  the  Gould  Coupler  Com- 
pany, and  also  for  the  Gould  Storage  Battery  Company's 
plant  at  Depew,  N.Y.  The  power  plant  has  been  in  opera- 
tion for  several  months,  and,  while  figures  are  not  yet 
available  as  to  the  cost  of  operation,  indications  are  that 
it  will  be  less  than  for  a  steam-power  plant  of  the  same 
size. 


Steam 


Fio. 


Three  three-cylinder  19  in.  by  22  in.  Westinghouse  four- 
cycle 235  horse  power  vertical  type  gas  engines  operate 
direct-connected  150  kilowatt  250  volt  direct-current 
Westinghouse  generators.  The  engines  are  guaranteed  for 
260' brake  horse  power,  using  gas  with  a.  heat  value  of  125 
B.T.U.  Ordinarily,  two  of  the  engines  are  sufficient  to 
carry  the  load,  but  it  is  frequently  necessary  to  use  all 
three  of  them.  A  mixture  of  water  and  producer  gas  as 
made  by  the  Loomis-Pettibone  process  of  the  Power  and 
Mining  Machinery  Company  is  used.  The  engines  are 
started  by  compressed  air  at  10011).  pressure,  which  is 
furnished  by  a  two-cylinder  Rand  6  in.  by  6  in.  compressor, 
driven  by  a  10  horse  power  Westinghouse  motor.  One  of 
these  engines  may  be  started  and  the  full  load  thrown  on  it 
in  less  than  a  minute  and  a  half.    They  can  also  be  easily 
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stopped  at  the  starting  point,  which  is  just  off  the  centre. 

The  ignition  outfit  consists  of  the  standard  Westinghouse 
spark  coils,  operated  by  a  Diehl  motor  generator  and  Gould 
storage  batteries.  Jacket  water  for  the  engine  is  pumped 
from  the  reservoir  by  Worthington  turbine  pumps.  The 
gas  engines,  switchboard,  ignition  outfit,  air  compressor, 
and  air  reservoirs  are  in  a  steel  frame  brick  structure,  inside 
dimensions  45  ft.  by  61  ft.,  with  one  end  constructed  with 
a  view  to  future  extension.  This  is  equipped  with  a  10'  ton 
hand  travelling  crane,  the  runways  of  which  are  24  ft. 
above  the  floor.  The  pumps  are  in  the  basement  of  the 
building. 

The  arrangement  of  the  apparatus  in  the  gas-producer 
plant  is  shown  in  fig.  1.  This  consists  of  three  gas 
generators,  a  boiler,  wet  scrubber,  dry  scrubber,  and 
exhauster.  The  gas  holder,  with  a  capacity  of  15,000  cubic 
feet,  is  about  half  way  between  the  producer  plant  and 
engine  room.  The  diagram  in  fig.  2  illustrates  the  opera- 
tion of  a  Loomis-Pettibone  gas  producer.  The  water  gas 
and  the  producer  gas  at  the  Gould  plant  are  conveyed  to 


Fir.  2. 


the  same  holder  and  mixed,  instead  of  being  kept  separate, 
as  shown  in  this  diagram.  In  starting  fires  in  the  gene- 
rators a  layer  of  coke  is  put  in  and  ignited  at  the  top,  the 
exhauster  creating  a  downward  draught.  When  this  fuel 
is  ignited  bituminous'coal  is  charged  at  intervals,  as  needed, 
through  the  feed  door  in  the  top  of  the  generator.  Air  is 
admitted  through  the  same  door,  and  by  means  of  the 
exhauster  is  drawn  down  through  the  fresh  charge  of  coal 
and  the  hot  fuel  bed.  The  resultant  producer  gas  is  drawn 
down  through  the  grates  and  ash  pits  of  generators  1  and 
2,  valves  A  and  B,  up  through  the  vertical  boiler  3,  and 
then  through  the  wet  and  dry  scrubber  and  exhauster  to 
the  gas  holder.  When  the  exhauster  has  brought  the  fuel 
up  to  incandescence  the  charging  doors  E  and  F  are  closed, 
and  the  valve  B  is  lowered.  Steam  is  then  turned  on  into 
the  ash  pit  of  generator  2,  and  in  passing  through  the 
incandescent  coal  is  decomposed,  forming  water  gas.  From 
generator  2  the  gas  passes  through  the  connecting  pipe 
shown  near  the  top  of  the  generators,  and  down  through 
generator  1,  through  the  valve  A,  up  through  the  boiler, 
and  thence,  after  being  washed  and  cleaned  in  the  scrubbers, 
to  the  holder.  The  process  of  making  producer  and  water 
gas  is  alternated.  In  the  next  run  of  water  gas  the  steam 
would  be  introduced  into  the  ash  pit  of  generator  1,  and 
the  gas  would  pass  down  through  generator  2.    At  Depew 


the  proper  mixture  for  the  engines  is  obtained  by  making 
producer  gas  for  15  minutes  and  water  gas  for  one  minute. 
As  all  the  gas  is  made  to  pass  through  the  fire,  the  tarry 
matter  is  converted  into  fixed  gases.  The  percentage  of 
condensable  water  vapour  is  very  small. 

The  reservoir,  which  has  a  capacity  of  1,000,000  gallons, 
is  divided  into  two  separate  parts,  one  for  the  gas  engine 
jackets  and  the  other  for  the  wet  scrubber  in  the  producer 
plant.  It  is  10  ft.  deep,  and  is  supplied  by  rain  water  from 
the  roof  of  the  steel  plant.  The  fresh  water  flows  into  that 
part  which  is  used  for  jacket  water,  and  which  must  be 
kept  as  pure  as  possible.  This  overflows  into  the  part  used 
for  the  wet  scrubber,  and  which  is  maintained  at  a  slightly 
lower  level,  and  must  not  be  mixed  with  that  used  for  the 
jackets,  as  it  soon  becomes  dirty. — American  Engineer  and 
Railroad  Journal. 


FLOW   OF   STEAM    THROUGH  TURBINE 
NOZZLES. 

By  Newton  Wright. 

The  velocity  of  flow  of  steam  from  a  properly-shaped  nozzle 
is  that  due  to  the  pressure  head.  The  head  in  feet  is  equal 
to  the  number  of  foot-pounds  of  work  giveu  out  by  the 
complete  expansion  of  1  lb.  weight  of  steam.  The  energy 
of  1  lb.  of  steam  is  most  conveniently  calculated  in  a  similar 
way  as  for  reciprocating  engines,  but  the  expansion  is 
necessarily  always  complete. 

P  =  absolute  steam  pressure,  pounds  per  square  inch, 
p  =  absolute  back  pressure,  pounds  per  square  inch, 
k  =  mean  pressure  constant — ratio  of  mean  pressure 

during  expansion  to  initial  pressure  P, 
r  =  actual  ratio  of  expansion. 

Assume  a  piston  1  square  inch  in  area  and  1  ft,  stroke; 
then  foot-pounds  per  stroke 

=  P  *  -  Pi 
cubic  inches  of  steam  per  stroke 

.  12 

r 

cubic  feet  per  stroke 

12     =  1 
1728?-      144  r' 
w  =  weight  of  1  cubic  foot  of  steam  at  P, 
pounds  of  steam  per  sti'oke 

"  ■    _  v> 

144  r ' 

foot-pounds  of  energy  per  pmnd  weight  of  steam 
_  144  r  (?lc  -  p) 

w 

This  is  also  the  head  in  feet  (-  h)t  as  energy  =  /t  x 
weight ;  v  =  velocity  of  flow,  feet  per  second. 

v  =  8-05  JT, 

=  8-05  /lUrjPk  -  p) 

v  w       >  •'<*. 

=  96  /(p*  -  P)\ 

v  w  .  ' 

W  =  pounds  of  steam  required  per  II. P. 
hour, 

1  H.P.  hour  =  1,980,000  foot-pounds, 
w  _       1980000  w 

144  a?  (P  i  -  p) ' 

13750  w 
r(Pi  -  P)' 
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The  following  table  gives  the 
velocity  of  dry  steam,  for  which 

-  1 


theoretical  power  and 


(?) 


Non-condensing. 

p  =  15.. 

Condensing. 
p  =  4-5. 

p. 

Pounds  of  steam 
per  H.P.  hour. 

Velocity,  feet 
per  second. 

Pounds  of  steam 
per  IT.P.  hour. 

Velocity,  feet 
per  second. 

50 

28-8 

2,112 

16-5 

2.7S0 

100 

17-7 

2,690 

11-5 

3,260 

150 

lt;5 

2,980 

0-7 

3,650 

200 

12-1 

3,170 

9-0 

3,750 

300 

n-4 

3,200 

3,910 

cubic  feet  per  second 


With  a  single-stage  impulse  turbine  the  velocity  of  the 
periphery  of  the  wheel,  for  maximum  efficiency,  is  ^  v, 
nearly.    Cubic  feet  of  steam  per  H.P.  hour 

=  13750 

3  8  H.P. 

r(Vk-  pY 

area  of  smallest  part  of  nozzle,  sq.  ins. 

3-8  H.P.  144 

rr(Pk  -  Py 

550  H.P. 


a  = 


cr  {PI-  -  p. 
total  pounds  of  steam  per  hour, 
W3 


25  v  v> ' 
W,  =  25  v  w  ft, 
or  approximately,  for  steam  flowing  into  the  atmosphere, 

=  wt 

-      180  (P—  pY 
Wj  =  180  (P  -  p)  a 

For  steam  flowing  into  a  partial  vacuum,  where  p  =  4 "5, 
substitute  220  for  180  above. 

The  actual  expansion  of  volume  (  =  r)  of  steam  expanding 
to  the  back  pressure  p  is  as  follows : — 


P 

50 
100 
150 
200 
300 


p  =  15 
3-03 
5-9 
9-0 

11-2 

17 


p  =  4-5 
9  0 
17-0 
25-0 
33-3 
50 


A  close  approximation  is 


non-condensing,  and 


condensing.  The  area  of  the  discharging  end  of  a  De  Laval 
nozzle  should  he  such  that  the  steam  is  completely  expanded 
before  leaving  the  nozzle.  If  expansion  takes  place  outside, 
the  steam  spreads,  and  so  a  part  only  of  it  impinges  directly 
on  the  wheel  vanes;  with  complete  expansion  inside  the 


nozzle  the  steam  strikes  the  wheel  in  an  even  stream,  all  the 
particles  flowing  parallel  to  one  another. 

A  =  approximate  area  of  discharging  end 
of  nozzle, 

(non-condensing), 


A 
A 


18 

(condensing) 
The  taper  is  usually  about  1  in  20. 


THE    METAL  MARKETS. 

April. 

Pig  Iron.— Large  transactions  with,  violent  fluctuations  have 
again  been  the  feature  of  the  month  in  the  speculative  market. 
The  prices  of  pig  iron,  however,  were  fairly  steady  on  the 
Glasgow  market,  the  average  for  the  month  being  Scotch, 
54s.  2^d. ;  Cleveland,  50s.;  and  hematite,  58s.  2d.;  the  price 
of  Cleveland  pig  showing  the  greatest  change,  viz.,  from  49s. 
at  the  beginning  to  51s.  7^d.  on  the  28th.  On  the  London 
rrarket  prices  opened  at  standard  and  Cleveland  48s.  lOJd.,  and 
with  slight  variations  was  Cleveland,  52s.  9d.,  and  standard, 
46s.  6d.,  on  May  1st.  Towards  the  end  of  the  month  the  market 
at  Middlesbrough  was  unsatisfactory  all  round,  with  business 
in  Cleveland  almost  at  a  standstill  owing  to  speculation  in 
warrants.  The  stock  of  Cleveland  warrants  as  a  result  again 
showed  an  increase  for  the  month,  the  figures  being:  — 

Public  Stores  Stocks  of  Piq  Iron. 


April  1st. 

April  29th. 

Tons. 

Tons. 

19,593 

17,998 

336,724 

390,709 

300 

300 

18,750 

18,375 

375,372 

427.3S2 

Aggregate  Increase,  52,0 10  tons. 

The  shipments  of  pig  iron  up  to  date  from  Scotland,  Cumber- 
land, and  Cleveland  show  a  decrease  on  the  year  of  99,093  tons, 
the  holding  of  warrants  at  Cleveland  accounting  for  such  a 
large  figure.  The  furnaces  in  blast  number  197,  against  188 
a  year  ago,  and  196  at  the  end  of  April. 

Copper. — The  market  throughout  the  month,  has  been  satis- 
factory, with  a  slight  upward  tendency  of  prices  up  to  the 
holidays,  but  a  rather  sharp  decline  from  then  to  the  end  of  the 
month.  The  daily  settlement  prices  on  the  London  market 
averaged  at  £66  6s.,  against  £68  Is.  7d.  for  April  The  highest 
price,  £67  10s.,  was  reached  on  the  12th,  and  the  lowest, 
£65  17s.  6d.,  was  on  the  28th.  The  visible  supply  at  the  end 
of  the  month  was  18,055  tons,  against  16,745  at  the  beginning. 
The  supplies  for  the  month  amounted  to  21,078  tons,  and  the 
deliveries  19,768  tons,  against  21,117  and  21,497  tone 
respectively  for  March.  The  stocks  in  England  and  France 
amounted  to  14,605  tons,  against  12,870  tons  at  end  of  March. 

Manufactured  Iron  and  Steel. — The  home  market  has  been 
steady  throughout  the  month.  At  Barrow  there  was  a  good 
demand  for  rails  of  lighter  Vignoles  section,  and  also  a  slight 
demand  for  rails  of  standard  British  section.  Four  furnaces 
out  of  eleven  at  the  Barrow  Steel  Works  were  in  blast  at  the 
end  of  the  month  producing  hematite  pig,  the  greater  portion  of 
it  being  used  in  the  same  works  in  steel  production.  At 
Middlesbrough  finished  iron  and  steel  has  been  in  good  request, 
the  prices  being  generally  unaltered;  makers  of  steel  rails  were 
busy  with  heavy  section  at  £5  5s.,  and  ship  plates  were  firm  at 
£5  17s.  6d.;  iron  plates,  £6  2s.  6d.  Good  business  has  been 
done  at  Birmingham,  Bessemer  billets  being  quoted  at 
£\  7s.  6d.  to  £4  10s.;  Siemens,  M  12s.  6d.  to  £4,  15s.;  mild 
bars,  £6  to  £6  5s.;  girders,  £5  12s.  6d.  to  £5  17s.  6d.;  and 
angles,  £5  7s.  6d,  to- £5  12s.  6d.  The  basis  price  for  marked 
bars  was  £8,  and  unmarked  bars  realised  £5  17s.  6d.  to  ±6; 
galvanised  corrugated  sheets,  24  gauge,  advanced  to  £10  7s.  6d., 
f.o.b.,  Liverpool,  according  to  the  resolution  of  the  organised 
association.  The  slight  improvement  in  the  blank  sheet  trade 
was  maintained,  prices  ruling  on  the  basis  of  £6  10s.  to 
£6  12s.  6d.  for  doubles;  gas  strips  remained  at  £o  17s.  6d. 
to  =£6.  At  South  Wales  local  Bessemer  bars  were  selling  at  the 
end  of  the  month  at  M  4s.  The  new  furnaos  erected  at  Blaenavon 
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has  been  blown  in.  Deighton  crown  iron  was  at  £Q  2s.  6d.  to 
£6  12s.  6d.,  the  B.B.  brands  20s.  more.  Welsh  hematite  was 
firm  at  60s.,  f.o.b.,  Cardiff;  Rubio  ore,  14s.  6d.  per  ton. 

Tin. — The  market  was  generally  active,  with  an  upward 
tendency  up  to  the  25th,  the  average  daily  settlement  price 
on  the  London  market  being  .£140  8s.,  against  £134  18s.  4d.  for 
April.  The  highest  quotation  was  .£145  on  the  13th,  and  the 
lowest,  £138  10s.,  on  the  26th  and  28th.  English  ingots 
averaged  from  £138  15s.  to  ,£140  5s.  Messrs.  A.  Strauss  and 
Company  give  the  visible  supply  at  the  end  of  the  month  as 
14,306  tons,  against  15,607  tons  at  the  end  of  March,  and 
15,974  last  year.  The  quantities  on  the  spot  and  landing 
amount  to  3,018  tons,  against  3,095  tons  last  month.  The 
monthly  deliveries  in  London  were  988  tons,  and  in  Holland 
1,465  tons,  making  an  aggregate  of  2,463  tons,  against  2,265 
tens  in  March.  The  Straits  monthly  shipments  were  4,543  tons, 
of  which  3,125  tons  were  for  London,  680  tons  for  America,  and 
738  tons  for  the  Continent.  The  trade  conditions  remain  good, 
and  consumption  is  growing,  with  tinplate  works  extremely 
busy. 

Lead. — The  market  up  to  the  holidays  was  very  firm,  with 
prices  at  £12  lls^  3d.  for  soft  foreign  up  to  the  12th,  when  it 
rose  to  £12  17s.  6d.,  and  continued  so  until  Easter.  After  the 
holidays  the  market  was  quiet,  and  finished  rather  dull,  with  the 
price  at  £12  12s.  6d.  English  lead  brought  .£12  16s.  3d.  on  the 
3rd,  .£13  on  the  10th,  £13  2s.  6d.  on  the  17th,  and  £12  17s.  6d. 
on  the  28th. 

Spelter  opened  firm  at  £23  16s.  3d.,  g.o.b.,  for  June  delivery, 
with  specials  at  .£24  Is.  3d.,  and  with  only  slight  variations 
finished  at  £24  and  £24  5s.  respectively  on  the  28th. 

Antimony  was  quoted  from  £35  to  £37  per  ton. 

Zinc  Sheets  were  practically  unchanged  at  Silesian,  £26  15s., 
f.o.b.,  Stettin;  and  V.M.,  £27,  f.o.b.,  Antwerp. 

Tinplates  averaged  from  lis.  9d.  to  lis.  10$d.,  f.o.b.,  Swansea. 


LAUNCHES  AND  TRIAL  TRIPS. 


Nicoya. — The  new  fruit-carrying  steamer  Nicoya,  built  by 
Messrs.  Alexander  Stephen  and  Sons,  Linthouse,  ran  her  trials 
on  the  Clyde  recently,  attaining  a  speed  over  that  guaranteed, 
while  in  a  loaded  condition,  and  with  all  the  auxiliary  machinery 
for  refrigeration  and  other  purposes  running.  She  is  the  latest 
addition  to  the  fleet  of  Messrs.  Elder  and  Fyffe  (Shipping)  Ltd., 
running  from  Manchester  to  Costa  Rica  and  the  West  Indies, 
and  she  will  be  engaged  in  the  cariage  of  bananas  and  other 
tropical  fruit  to  this  country.  Her  holds  have  been  insulated 
throughout  by  the  builders,  and  a  very  complete  installation 
of  refrigerating  machinery  fitted  for  the  carriage  of  the  fruit 
cargo  on  the  cold  air  system.  She  has  also  high-class  accom- 
modation for  a  number  of  saloon  passengers. 

Othello. — On  April  29th  the  finely-moulded  steel  screw 
steamer  Othello,  built  by  the  Northumberland  Shipbuilding 
Company  Limited,  Howdon-on-Tyne,  to  the  order  of  Messrs. 
C.  T.  Bowring  and  Company  Limited,  for  the  Red  Cross 
Shipping  Company  Limited,  Liverpool,  left  the  Tyne  for  her 
trial  trip.  The  steamer  is  353  ft.  long  by  47  ft.  3  in.  beam  by 
28  ft.  3f  in.  deep,  and  has  been  built  under  special  survey  to  the 
highest  class  at  Lloyd's  throe  deck  rule  of  the  single  deck  type, 
and  is  fitted  with  long  poop,  long  bridge,  top-gallant  forecastle, 
the  accommodation,  which  is  very  amnio,  being  all  placed  in 
steel  houses  on  the  bridge  deck.  She  has  been  constructed  to  a 
fine  model  with  a  v.iew  to  rapid  speed  and  economy  in  fuel, 
and  the  machinery  has  been  supplied  by  the  Wallsend  Slipway 
and  Engineering  Company  Limited,  consisting  of  engines  with 
cylinders  24in.,  40  in.,  and  66  in.,  by  48  in.  stroke,  three  large 
steel  boilers,  13  ft.  9  in.  by  10  ft.  6  in.,  -1801b.  working  pressure. 
The  steamer  will  carry  6,300  tons  loaded.  The  trial  trip  proved 
in  every  way  satisfactory,  and  a  speed  of  11  knots  was  easily 
obtained. 

Messrs.  William  Beabdmoee  and  Company  Limited, 
Govan,  launched  on  April  20th  a  superior  cargo  steamer'  of 
4,200  tons  gross,  built  to  their  own  account.  It  is  expected 
that  this  vessel  will  be  the  last  to  be  built  at  this  historic  yard, 
unless,  as  has  been  rumoured,  it  is  to  be  taken  over  by  another 
shipbuilding  firm.  Up  till  1900  the  firm  owning  the  yard- was 
that  of  Messrs.  R.  Napier  and  Sons;  Mr.  William  Beardmore 
then  took  over  the  business  with  a  view  to  turning  out  a  ship  of 
war  complete,  with  armour  guns,  engines,  etc.  Mr.  Robert 
Napier,  who  founded  the  original  firm,  executed  about  400 
separate  contracts,  including  orders  for  machinery  and  warships 
from  the  Danish,  Dutch,  French,  Russian,  and  Turkish  Govern- 
ments. By  the  British  Government  he  was  entrusted  with  over 
GO  contracts.  Among  the  vessels  launched  there  was  the  first 
ironclad  built  in  the  world,  the  Black  Prince,  a  vessel  with 
a  displacement  of  9:800  tons.  The  Scotia,  the  last  ocean-going 
paddle  steamer,  and  the  famous  old  Indian  troopship  Malabar 
were  also  built  at  the  vard.  The  vessel  launched  has  been  fitted 
with  all  the  most  modern  appliances  for  the  rapid  handling  of 
targo,  and-h-jr  machinery  has  been  constructed  by  the  builders 
at  their  Lancefield  Engine  Works. 


"Wavelet- — The  handsome  steel  screw  steamer  Wavelet,  built 
by  Messrs.  Wm.  Gray  and  Company  Limited,  for  Messrs. 
Needham  Brothers,  of  West  Hartlepool,  had  her  trial  trip  on 
April  24th.  She  has  been  built  to  Lloyd's  highest  class,  and  is 
of  the  following  dimensions,  viz. :  Length  over  all,  342  ft. ; 
bre  idth,  46  ft.;  and  depth,  24  ft.  4  in.  Triple-expansion  engines 
from  the  Central  Marine  Engine  Works  of  the  builders  have 
been  fitted,  having  cylinders  24  in.,  38  in.,  and  64  in.  diameter, 
with  a  piston  stroke  of  42  in.,  and  these  engines  are  supplied 
with  steam  by  two  large  steel  boilers  adapted  to  work  at 
1601b.  per  square  inch.  After  adjustment  of  compasses,  the 
ship  was  headed  for  the  Tyne,  where  she  takes  in  her  first  cargo. 
She  made  a  very  satisfactory  run,  doing  a  speed  of  10$  knots 
against  a  strong  head  wind. 

Onward- — The  turbine  steamer  Onward,  built  by  Messrs. 
William  Denny  and  Brothers,  Dumbarton,  for  the  South- 
Eastern  and  Chatham  Railway  Company,  has  run  exhaustive 
trials  on  the  measured  mile  and  elsewhere.  The  Onward  is 
practically  a  sister  ship  of  the  Queen,  owned  by  the  same  com- 
pany, but  many  improvements  have  been  introduced  for  the 
comfort  of  the  passengers.  On  the  mile  a  mean  speed  of  22'54 
knots  was  obtained,  a  record  speed  for  passenger  turbine 
steamers,  whilst  with  the  turbines  reversed  there  was  a  backward 
speed  of  15$  knots.  This  latter  feature,  combined  with  the 
increased  ahead  speed,  will  mean  a  considerable  saving  of  time 
in  the  Channel  passage,  the  reversing  of  the  turbines  having 
hitherto  been  somewhat  difficult.  The  official  trial  trip  of  the 
vessel  took  place  on  April  27th,  and  consisted  of  a  continuous 
run  of  six  hours,  when  everything  worked  satisfactorily. 

Fengtien- — Scott's  Shipbuilding  and  Engineering  Company, 
Greenock,  launched  from  their  east  yard  the  steel  screw  steamer 
Fengtien,  built  to  the  order  of  the  China  Navigation  Company, 
London.    She  has  a  length  of  267  ft.;  breadth,  40  ft.;  depth, 

18  ft.  moulded,  and  a  carrying  capacity  of  about  2,000  tons. 
Triple-expansion  engines  will  be  supplied  by  the  builders.  The 
Fengtien  has  been  constructed  in  the  short  time  of  15  weeks. 

The  first  two  of  the  ten  small  paddle  steamers  building  by  Messrs. 
Napier  and  Miller,  Yoker,  for  the  London  County  Council  for 
service  on  the  Thames  have  now  had  their  machinery  fitted  on 
board  by  Scott's  Shipbuilding  and  Engineering  Company,  and 
are  at  present  fitting  out  at  the  East  India  Harbour,  Greenock. 
The  names  of  the  two  little  passenger  carriers  are  the  Charles 
Lamb  and  the  Olaf.  The  Olaf  did  13J  knots  on  her  trial,  being 
three-quarters  xif  a  knot  above  the  guaranteed  speed.  The 
official  trials  of  both  took  place  on  the  22nd  ult. 

America. — Messrs.  Harland  and  Wolff  launched  from  their 
shipbuilding  yard  at  Belfast  on  April  20th  the  new  Hamburg- 
Anr.eiican  liuer  Amerika.  Every  novelty  that  science  or  art  can 
devise  has  been  utilised  in  the  construction  of  the  new  vessel. 
She  id  670  it.  long,  74  ft.  wide,  and  52  ft.  7  in.  deep,  with  a 
net  registered  tonnage  of  16,000  tons  and  gross  register  of 
22,500  tons;  the  total  weight  of  the  ship  is  about  41,000  tons. 
She  has  been  built  to  accommodate  600  first  class,  300  second 
class,  250  third  class,  and  2,300  steerage  passengers,  and  with 
her  complement  of  550  officers  and  men  accommodation  is  pro- 
vided altogether  for  4,050  persons.  There  are  eight  decks,  and  of 
the  three  upper  decks  one  will  be  reserved  exclusively  for 
promenades,  while  the  other  two  will  be  set  apart  for  deck 
chairs  and  lounges.  The  height  of  the  vessel  from  keel  to 
boat  deck  is  77  ft.  6  in.,  and  as  she  rested  on  the  stocks  just 
before  launching  the  distance  from  the  ground  to  top  of  fore- 
castle end  exceeded  90  ft.  Her  engines  are  of  the  four-cylinder 
quadruple-expansion  type.  They  are  capable  of  developing 
about  17,000  indicated  horse  power,  and  give  a  speed  of  between 

19  and  20  knots.  The  vessel  is  intended  for  the  Hamburg  and 
New  York  passenger  trade. 


NAVAL  NOTES. 

Antrim- — The  Admiralty  have  received  and  are  well  satis- 
fied with,  the  results  of  the  steam  trials  of  the  new  armoured 
cruiser  Antrim,  the  latest  of  a  long  series  of  warships  built  for 
the  Royal  Navy  at  the  Clydebank  works  of  Messrs.  John  Brown 
and  Company  Limited.  The  Antrim  has  in  the  after  boiler 
-room  six  cylindrical  boilers,  in  each  of  the  two  middle  compart- 
ments six  Yarrow  type  boilers,  and  in  the  forward  room  five 
Yarrow  type  boilers,  making,  in  all,  17  water-tube  and  six  tank 
boilers.  There  are  20  fans  for  the  forced  draught,  and  these, 
with  their  trunks,  etc.,  take  up  a  considerable  amount  of  space. 
The  engines  are  of  the  four-cylinder  triple-expansion  type,  now 
usual  in  the  navy.  All  the  trials  were  run  with  tRe  vessel  at 
her  designed  full  load  draught.  On  the  full-power  trial  the 
Antrim  realised  a  speed  of  23  02  knots,  as  a  result  of  four  runs 
on  the  measured  mile  at  Skelmorlie,  the  mean  power  being  21,606 
indicated  horse  power  for  143  revolutions  of  the  engines.  The 
designed  speed  was  22J  knots.  The  eight  hours'  performance 
was  equally  satisfactory.  The  draught  was  25  ft.  2  in.  The 
steam  pressure  averaged  1851b.,  and  the  average  revolutions  for 
port  and  starboard  engines  were  the  same — 142  6.  The  power 
indicated  bv  the  former  was  10,627,  and  bv  the  latter  10.977 — 
together,  21,604  indicated  horse  power.    This  is  604  in  excess 
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of  the  guarantee,  and  it  was  attained  very  easily.  The  coal 
consumption  worked  out  to  2  261b.  indicated  horse  power  per 
hour,  and  the  evaporation  was  slightly  over  8  lb.  per  lb  of  coal. 
On  the  thirty  hours'  trial  at  two-thirds  of  the  full  power — 
regarded,  because  of  its  duration,  as  the  most  searching-  test  of 
the  machinery — very  satisfactory  Jesuits  were  got.  The  average 
power  realised  on  the  thirty  hours'  run  was  14,628  indicated  horse 
power;  the  starboard  engine  running  at  127  8  revolutions 
indicated  7,427,  and  the  port  engine  at  127'4  revolutions  7,201 
horse  power.  The  coal  consumption  worked  out  at  l'95lb., 
and  the  water  consumption  for  all  purposes,  including  auxiliary 
engines,  at  16'48  lb.  per  hour,  so  that  the  evaporation  per  pound 
of  coal  was  about  8J  lb.  Four  runs  were  made  over  the  measured 
mile  during  this  trial,  when  the  speed  of  the  ship  was  found  to 
be  2133  knots,  which  for  this  power  is  satisfactory.  On  the  trial 
at  one-fifth  of  the  full  power  the  mean  power  developed  was 
4,668  indicated  horse  power  for  88'2  revolutions.  The  coal  con- 
sumption was  2  06  1b.,  and  the  evaporation  was  9  lb.  of  water 
per  pound  of  coal  consumed. 

The  Leon  Gambetta,  a  new  French  armoured  cruiser,  has 
recently  had  her  trials,  corresponding  closely  to  the  Antrim 
aDd  Carnarvon.  The  French  ship  is  30ft.  longer  and  1,500  tons 
greater  displacement.  The  former  makes  high  speed  easier  of 
realisation,  although  the  latter  involves  an  addition  to  power. 
The  Leon  Gambetta  realised  231  knots,  while  the  Carnarvon  did 
23'3  knots,  but  the  former  required  2-38  horse  power  per  ton 
of  displacement,  while  the  British  ships  got  their  speed,  notwith- 
standing their  being  shorter,  for  195  indicated  hor6e  rjower  per 
ton.  Thus  with  the  British  model  and  the  British  propeller  the 
French  ship  might  have  got  iher  speed  for  24,000  indicated 
horse  power.  The  difference  involves  an  increase  in  weight  of 
machinery  which  in  the  displacement  of  the  ship  corresponds 
practically  to  the  difference  in  the  size  of  the  two  cruisers,  and, 
moreover,  adds  four  tons  per  hour  to  the  total  coal  consumption 
at  full  power.  The  French  ship  required  as  much  power  to  get 
20  knots  as  gave  between  21  and  21  £  knots  to  the  Antrim  and 
Carnarvon. 


NOTICES    OF    MEETINGS,  Ac. 


Society  of  Arts. — May  15th,  Cantor  lecture,  "The  Use  of 
Electricity  in  Mines,"  by  H.  W.  Ravenshaw,  Assoc. M.Inst.C.E. 

Institute  of  Marine  Engineers. — May  20th,  visit  to 
chemical  works  of  Messrs.  John  Bennet,  Lawes,  and  Company, 
Millwall. 

Rugby  Engineering  Society.- — May  20th,  visit  to  the  power 
station  of  the  London  Underground  Electric  Railways  Com- 
pany, Lots  Road,  Chelsea. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "  Practical  Engineer,"  359,  Strand,  London,  W.O.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
,  undertake  to  reply  to  queries  by  post. 

1904.  Pneumatic  Hammers.  — Could  any  of  your  readers  kindly 
inform  me  :  1.  The  cost  of  working  a  pneumatic  hammer  per 
hour  ?  2.  The  amount  of  air  used  per  hour  ?  3.  The  horse 
power  required  per  hour  to  compress  the  air  required  ? — W.  H.  R. 

Answer. — The  Industrial  Engineering  Company,  of  Hyde,  give 
the  following  amount  of  air  used  per  hour  for  three  sizes  of 
hand  pneumatic  hammers,  viz.,  13  in.  long,  840  cubic  feet  of  air 
per  hour  ;  14  in.  long,  960  cubic  feet  per  hour;  and  18  in.  long, 
1,080  cubic  feet  per  hour.  In  a  particular  case  a  Reavell  air 
compressor,  delivering  3,600  cubic  feet  of  free  air  per  hour,  at  a 
pressure  of  1101b.  per  square  inch,  was  driven  by  a  12 
horse  power  electric  motor.  This  gives  for  the  14  in.  hammer 
2  328  horse  power  hours.  The  cost  of  workiDg  the  hammer 
obviously  depends  upon  the  cost  of  energy,  and  taking  electrical 
energy  at  Set'." per  unit,  the  cost  in  the  above  example  would  be 
8  68  pence  per  hour.  The  cost  of  steam  from  an  efficient  plant 
would  probably  be  slightly  less,  the  difference  being  solely  due  to 
the  cost  of  motive  power. — W.  G. 

Answer  iYo.  2. — "  W.  H.  R."  in  his  inquiry  does  not  give  the 
size  of  hammer  used.  I  will  therefore  assume  it  to  be  a  No.  2 
Little  Giant  or  No.  2  Boyer,  as  these  are  the  hammers  used  for 
Durham  Garbutt's  tule  chippers,  from  which  the  foil  jwiug  data 


has  been  taken  :  Cost  of  steam  driven  oompressor,  i  receiver' 
piping,  &c,  £90  ;  interest  per  annum  on  £90  at  5  per  eent,  £4  10s.  ; 
repairs  and  depreciation  per  annum,  £10  ;  oil  and  waste,  9d  per 
week,  £1  17s.  6d.  ;  boiler  and  fuel,  £15  12s.  6d.  ;  total,  £32. 
Suppose  the  year's  work  to  be  fifty  weeks,  and  50  hours  per  week 
=  2,500  hours  per  annum,  £32  -4-  2,500  =  3d.  per  hour.  The  con- 
sumption of  free  air  is  25  cubic  feet  per  minute,  and  5  I.H.P.  is 
necessary  to  compress  this  to  75  lb.  per  square  inch.  A  portion  of 
the  live  air  is  u?ed  to  carry  the  scale  down  the  tube  as  it  is  chipped 
off.  The  exhaust  also  assists.  The  pay  of  the  men  required  to 
work  this  tool  may  be  taken  at  6d.  per  hour,  and  as  two  men  are 
required,  the  total  cost  for  working  tool  comes  to  Is.  3d.  per 
hour.— C.  D.  G. 


1906.  Propeller. — Will  some  reader  favour  me  with  a  formula  to 
work  out  the  area  and  number  of  blades,  the  pitch  and  the 
diameter  for  a  propeller?  L.W.L.,  150;  mid-section  area,  138 
square  feet ;  revolutions  of  engine,  125  per  minute  ;  speed  of 
vessel,  17  knots. — Venture. 

1909.  Vacuum.  —I  should  like  the  opinion  of  any  reader  on  the 
following  :  I  have  a  vertical  jet  condenser  and  air  pump  on  engine, 
as  per  drawing.  I  can  only  get  22  in.,  or  at  best  22  J  in.,  of  vacuum. 
I  cannot  find  any  air  leakage,  and  vacuum  shows  very  steady  at 
gauge.  I  think  it  is  owing  to  faulty  design  in  allowing  too  much 
clearance  at  top  and  bottom,  and  also  being  able  to  trap  air  at  top, 
which  air  will  be  at  least  above  atmospheric  pressure  when  bucket 
is  at  top  of  stroke.  On  the  downward  stroke  this  air  will  have  to 
expand  uutil  the  pressure  is  equal  to  pressure  underneath  bucket 


bef  jre  any  air  or  water  can  come  through  bucket  valve,  and  bucket 
will  have  travelled  a  considerable  part  of  its  stroke  before  this 
happens.  As  to  clearance  at  bottom  I  think  this  is  not  quite  of  as 
much  importance,  as  this  will  be  mostly  filled  with  water  when 
bucket  is  at  bottom  of  stroke.  I  am  of  opinion  that  to  fit  a  new 
cover,  and  let  it  come  well  into  working  barrel  so  as  to  do  away 
with  a  lot  of  clearance  at  top  would  mend  matters,  but  would  like 
the  opinion  of  someone  who  has  had  similar  experience.  .  The 
engine  is  only  slightly  loaded,  and  hot  well  does  not  exceed 
110  deg  Fah.— B.  T. 


MISCELLANEA. 


Literature. — We  have  received  a  reprint  of  a  lecture, 
entitled  "  Attempt  to  Colonise  Industrial  Europe,  and  Bel- 
gium in  Particular,"  delivered  by  H.  Raclot,  patent  agent  to 
the  Trades  Committee  of  Inventors  and  Industrial  Artists. 
The  paper  deals  more  particularly  with  the  protection  of 
manufacturers  of  patented  articles,  and  well  repays  perusal. 

Messrs.  Vickers,  Sons,  and  Maxim,  Barrow-in-Furness, 
who  have  laid  out  so  much  capital  in  their  naval  construction 
and  armaments  works  at  Barrow  in  order  to  make  them 
thoroughly  up  to  date,  have  just  let  contracts  for  further 
extensions,  so  as  to  enable  them  to  build  the  largest  battle- 
ships or  mercantile  steamers  yet  designed,  or  even  likely  to  be 
designed.  A  new  berth  is  being  constructed  on  whjch  a  ship 
of  1,000  ft.  in  length  can  be  built.  This  will  be  enclosed  in  an 
immense  glass-roofed  building,  with  powerful  electric  travelling 
cranes  over  their  whole  length.  This  will  facilitate  uhe  con- 
tinuance of  work  in  all  kinds  of  weather  and  the  more  speedy 
delivery  of  ships.  The  firm  are  also  constructing  a  new  fitting- 
up  pier  in  the  Buccleuch  Dock,  at  which  the  largest  ships  can 
bo  equipped  with  engines,  boilers,  and  other  appliances.  Along- 
side of  this  pile  a  new  150-ton  electric  crane  will  be  erected. 
Further  work  has  been  decided  on  in  the  widening  of  the 
entrance  to  the  Buccleuch  Dock.  When  this  is  completed  ships 
of  1,000  ft.  long,  100  ft.  in  width,  and  32  ft.  draught  can  be 
docked  and  fitted  out  at  the  shipyard,  which  will  then  be  one  of 
the  largest  and  best  equipped  concerns  of  the  kind  in  the  world. 
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THE  VARYING  STANDARDS  FOR  STEEL. 

The  recent  meeting  of  the  Iron  and  Steel  Institute  gave 
further  evidence  of  that  which  has  long  been  appreciated 
as  to  the  different  opinions  held  and  the  many  standards 
apparently  existing  for  steel  in  commercial  use.  The 
president  (Mr.  R.  A.  Hadfield),  in  his  able  address,  reviewed 
the  trouble  that  has  arisen  by  the  eager  manner  evidenced 
by  many  iron  founders  to  rush  into  the  steel  market  under 
the  impression  that  there  was  no  more  trouble  connected 
with  casting  steel  successfully  than  they  had  found  when 
dealing  with  ordinary  iron.  The  wasters  that  were  pro- 
duced and  the  honeycombed  castings  that  resulted  from 
these  misdirected  attempts  at  dealing  with  a  metal  totally 
unlike  iron  in  its  characteristics  brought  financial  trouble 
to  many  firms,  while  the  reputations  of  many  good  founders 
were  wrecked,  due  to  their  energies  being  transferred  from 
the  region  of  "work  that  they  were  perfectly  familiar  with 
to  one  where  few  for  a  time  appeared  able  to  succeed. 

The  bitter  experience  gained  by  some  well-known 
engineering  firms  has  not  been  written,  although  the  dis- 
mantling of  works  and  furnaces  erected  in  the  Midlands 
for  the  production  of  steel  castings  on  a  large  scale  by 
firms  who  disliked  the  idea  of  being  compelled  to  purchase 
from  other  districts  has  made  public  evidence  of  the  fact 
that  those  who  wish  to  cast  or  otherwise  work  steel  must 
approach  the  subject  from  a  scientific  and  metallurgical 
standpoint,  rather  than  from  the  haphazard  experience 
gained  in  dealing  with  other  metals. 

It  is  perfectly  true  that  that  which  one  firm  terms  steel 
another  would  brand  as  ordinary  iron,  and  the  difficulty 
of  determining  that  which  constitutes  steel  as  apart  from 
that  which  may  be  specially-treated  cast  iron  is  an  acute 
one,  inasmuch  as  firms  eager  to  supply  that  demanded 
upon  a  particular  specification  as  good  steel  incur  expenses 
in  supplying  that  metal  that  the  other  firms  who  simply 
fill  the  order  with  malleable  cast  iron  have  not  to  meet. 

The  difficulty  connected  with  the  production  of  good  steel 
castings  has  led  to  the  introduction  of  castings  that  have 
somewhat  the  ring  of  steel  and  possess  some  of  its 
properties,  but  which,  nevertheless,  are  totally  wanting  in 
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those   main    characteristics    for    which    steel    is  chiefly 
employed. 

Owing  to  the'  difficulty  in  determining  that  which  may 
be  taken  as  a  standard  or  test  for  steel,  most  large  users 
of  that  metal  prefer  to  associate  the  names  of  the  makers 
with  the  metal  they  supply,  and  thus  rely  more  upon  the 
reputation  of  the  steel  maker  than  upon  any  empirical  or 
general  standard  that  could  be  defined  or  stated  in  exact 
terms.  This  confidence  in  the  experience  of  particular  firms 
is  alike  natural  and  satisfactory  in  the  matter  of  promoting 
mutual  interests  of  the  special  user  and  maker,  but  the 
trade  as  a  whole  derives  no  benefit  from  such  confidences, 
while  the  industry  is  likely  to  be  the  poorer  from  the 
imposition  of  such  a  personal  test  or  undefinable  standard. 

The  term  cast  steel  conveys  but  little  or  nothing  to  the 
scientific  user  unless  lie  is  made  familiar  with  the  analysis  of 
the  metal,  while  the  analysis,  apart  from  actual  tests,  is 
of  little  value  to  the  engineer  or  to  the  practical  man 
who  has  to  work  upon  the  metal.  To  state  the  percentage 
of  carbon,  or  the  percentage  of  silicon,  sulphur,  phos- 
phorus, manganese,  or  tungsten  that  exists  is  to  give 
particulars  of  a  condition  that  will  guide  a  user,  but  it 
is  not  to  set  up  a  standard,  seeing  that  the  varying  pro- 
portions of  these  elements  will  be  valuable  for  certain 
forms  of  metal,  while  undesirable  in  others,  owing  to 
the  manner  in  which  the  metal  behaves  in  the  different 
forms  in  which  it  is  produced  in  bars,  sheets,  ingots,  or 
commercial  castings. 

The  difficult}-  in  appreciating  a  standard  is  accentuated 
by  the  varying  influences  that  annealing  appears  to  have 
on  different  qualities  and  forms  of  steel,  while  the  manner 
in  which  fatigue  is  set  up  is  itself  a  subject  of  the  gravest 
import  when  it  is  known  that  by  the  re-imposition  of 
loads  or  by  the  bearing  of  intermittent  shocks  the  whole 
nature  and  property  of  the  metal  can  be  altered  to  its 
great  disadvantage.  Any  attempt  to  form  a  standard  will 
have  to  be  made  upon  lines  wherein  tests  for  strength, 
analysis.,  and  also  shock  or  load-resisting  conditions,  can  be 
accurately  set  forth  and  tabulated. 

Royal  Agricultural  Show  at  Park  Royal.: — As  the 
result  of  representations  made  to  the  Railway  Clearing 
House  by  the  Council  of  the  Royal  Agricultural  Society, 
the  various  railway  companies  have  consented  to  issue  to 
members  of  that  society  who  will  be  travelling  to  London 
to  visit  the  show  of  tins  year  at  Park  Royal,  from  the 
27th  to  the  30th  June  next,  a  railway  ticket  (first,  second, 
and  third  class)  for  the  double  journey,  at  the  price  of  a 
single  fare  and  a  quarter.  The  tickets  will  be  issued  at 
the  railway  stations  on  and  after  Monday,  June  19th,  and 
on  all  subsequent  days  up  to  and  including  Friday,  June 
30th  ;  and  they  will  be  available  for  the  return  journey  up 
to  and  including  Monday,  July  3rd.  The  minimum  distance 
for  which  such  tickets  will  be  issued  is  30  miles.  Such 
tickets  will  only  be  issued  by  railway  booking  clerks  on 
production  and  surrender  of  a  voucher  signed  by  the 
secretary  of  the  Royal  Agricultural  Society,  certifying  that 
the  applicant  is  a  member  of  the  society,  and  is  travelling 
to  London  to  visit  the  Park  Royal  Show.  The  voucher 
entitling  a  member  to  a  ticket  at  the  reduced  rate  will 
only  be  issued  from  the  offices  of  the  society  at  13,  Hanover 
Square,  and  all  applications  should  reach  the  secretary 
before  Saturday,  June  24th.  The  issue  of  any  vouchers 
after  that  date  cannot  be  guaranteed,   in  view  of  the 


transference  of  the  society's  offices  to  Park  Royal  for  the 
reriod  of  the  show.  Only  one  voucher  can  be  issued  to  a 
member,  and  this  can  only  be  used  by  himself. 


The  Manchester  Section  of  the  Institution  of 
Electrical  Engineers. — The  annual  report  of  this 
flourishing  society  for  the  fifth  session,  1904-5,  states  that 
during  the  session  ten  meetings  have  been  held,  at  which 
papers  were  read  and  discussed,  the  average  number  present 
at  each  meeing  being  about  180,  against  187  last  year. 
The  total  membership  of  this  section  is  now  764,  against 
549,  the  increase  being  mainly  due  to  the  formation  of  the 
students'  section.  The  following  are  the  leading  officials 
for  the  present  session:  Chairman,  Mr.  S.  L.  Pearce ; 
vice-chairman,  Mr.  T.  L.  Miller;  past  chairmen,  Mr.  Ed.  W. 
Cowan  and  Mr.  C.  D.  Taite.  The  report  of  the  committee 
on  the  students'  section  states  that  during  March  and 
April  four  meetings  and  two  visits  were  held,  and  during 
the  session  1904-.")  there  were  eight  meetings  and  eight 
visits.  The  meetings  and  visits  were  well  attended,  the 
iverage  for  the  meetings  being  about  183,  and  for  the 
,isits  about  65.  The  membership  when  the  section  was 
started  in  March,  1904,  was  102,  but  at  the  commencement 
if  the  last  session  it  was  244,  while  at  the  end  of  the 
lession  it  had  risen  to  306.  The  Schwartz  Premium  was 
iwarded  to  Mr.  J).  L.  Sands  for  his  paper  on  "  Photometric 
Testing";  and  the  committee  announce  that  two  more 
premiums,  of  two  guineas  and  one  guinea  have  been  offered 
for  the  two  best  papers  read  before  the  section  during 
the  session  1904-5.  The  vice-chairman  of  the  students' 
section  is  Mr.  A.  E.  Jepsorx;  and  the  honorary  secretary 
Mr.  1).  L.  Sands.  The  honorary  secretary  of  the  senior 
section  is  Mr.  P.  A.  Ram  age. 


New  Locomotives  for  the  Rival  Routes  to  Scotland. — - 
For  the  working  of  the  most  important  of  the  Scottish 
expresses  as  between  King's  Cross  and  York,  the  Great 
Northern  Railway  Company  have  just  completed  at  their 
Doncaster  works  an  entirely  new  type  of  locomotive,  which 
is  now  undergoing  preliminary  trials.  This  engine, 
No.  292,  is  of  the  four-cylinder  compound  type,  and  has 
precisely  the  same  wheel  arrangement  as  the  famous 
engines  regularly  used  on  the  Atlantic  City  fliers,  which  are 
the  fastest  trains  in  the  world.  The  engine  can  be  worked 
either  as  "simple"  or  "compound."  The  driving  wheels 
are  6  ft.  6  in.  diameter,  and  the  boiler,  which  is  of  huge 
dimensions,  has  a  heating  surface  of  2,500  square  feet, 
and  a  working  pressure  of  200  lb.  per  square  inch,  the 
weight  of  engine  and  tender,  in  running  order,  being  over 
100  tons.  The  London  and  North- Western  Railway 
Company,  on  the  other  hand,  are  about  to  conduct  a  series 
of  important  experiments  in  the  hauling  of  the  West  Coast 
Scotch  expresses,  as  they  have  just  erected  at  their  Crewe 
works  the  first  of  a  new  class  of  five  six-wheeled  bogie 
engines,  specially  designed  for  hauling,  without  assistance, 
the  heaviest  of  the  through  Scotch  expresses  as  between 
Crewe  and  Carlisle,  on  which  stretch  of  line  is  encountered 
the  exceptionally  severe  "climb "  over  Shap  Fells.  The 
new  engine,  which  has  very  appropriately  been  named 
"  Experiment,"  is  provided  with  a  tender  of  large  propor- 
tions, and  with  a  capacity  for  3^00  gallons  of  water  and 
six  tons  of  coal,  and  fitted  with  the  latest  apparatus  for 
iaking  in  further  supplies  of  water  when  travelling  from 
the  trough  tanks. 


The  Pressure  of  Radiation. — On  the  12th  inst.,  Prof. 
E.  F.  Nichols,  of  Columbia  University,  New  York,  gave  a 
lecture  on  the  above  subject.  Many  distinguished  scientists 
were  present,  including  Sir  W.  Crookes,  Sir  James  Dewar, 
Sir  J.  Crichton  Browne,  Professors  J.  J.  Thomson  and 
S.  P.  Thompson,  and  Mr.  C.  V.  Boys.  Professor  Nichols 
began  with  a  brief  history  of  the  idea  that  a  beam  of  light 
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falling  on  material  substances  might  exert  a  pressure  upon 
them,  and  that  such  a  pressure  would  be  most  plainly 
manifested  when  it  fell  upon  small  and  very  light  particles. 
In  this  way,  he-  said,  Kepler  explained  the  apparent 
repulsion  of  comets'  tails  by  the  sun  nearly  three  centuries 
before  the  radiation  pressure  had  been  experimentally 
pioved.  In  190U-O1  the  announcement  of  the  definite 
discovery  and  measurement  of  this  pressure  was  made 
independently  by  Professor  Lebedew,  of  Moscow  University, 
and  by  Professors  Nichols  and  Hull,  of  Dartmouth  College, 
New  Hampshire.  Messrs.  Nichols  and  Hull  took  special 
precautions  to  suppress  gas  disturbances,  and  the  results 
of  their  determinations  agreed  to  one  part  in  100  with  the 
values  computed  30  years  ago  by  Clerk  Maxwell  and  by 
Bartoli  from  different  theoretical  considerations.  Radiation 
pressure  was  exhibited  to  the  audience  by  projecting  an 
intense  beam  of  light  upon  the  vane  of  a  small  torsion 
balance,  fitted  with  a  Boys  quartz  fibre,  and  the  deflection 
thus  caused  was  plainly  seen.  The  disturbing  effects  of 
the  gas  forces  were  then  exhibited  by  repeating  the  experi- 
ment in  conditions  where  they  were  not  eliminated.  The 
lecturer  explained  how  the  amount  of  the  pressure  and  of 
the  energy  concerned  had  been  measured,  and  went  on  to 
discuss  how  knowledge  of  this  pressure  might  alter  our 
views  of  the  mutual  action  of  bodies.  In  the  case  of  the 
earth  and  sun  its  amount  would  be  quite  insufficient  to 
affect  the  earth's  motion,  but  with  smaller  bodies  it  would 
be  appreciable.  It  was  quite  sufficient  of  itself  to  explain 
all  the  phenomena  of  the  deflection  of  comets'  tails,  inclu- 
ding their  spreading,  and  the  occurrence  of  two  or  three 
tails,  even  without  taking  into  account  the  gas  forces  which 
,   might  conceivably  be  in  operation  in  comets. 


THE  EFFECT  OF  LIQUID-AIR  TEMPERA- 
TURES ON  THE  MECHANICAL  AND  OTHER 
PROPERTIES  OF  IRON  AND  ITS  ALLOYS. 

In  a  paper  on  this  subject,  read  before  the  recent  meeting 
of  the  Iron  and  Steel  Institute,  Mr.  R.  A.  Iladfield  said 
that  as  many  iron  alloys  had  shown  anomalous  results  in 
their  physical  behaviour  at  ordinary  temperatures,  it 
became  advisable  to  ascertain  the  exact  effect  of  very  low 
temperatures  upon  such  bodies,  and  accordingly  a  series  of 
tests  were  carried  out  on  standard  iron  and  steel  alloyed 
with  other  elements,  the  specimens  being  selected  from  a 
large  collection  made  by  the  author  at  Hecla  Works, 
Sheffield.  In  the  course  of  the  inquiry  some  500  specimens 
had  been  examined.  The  results  showed  that  with  the 
exception  of  the  nickel-manganese-iron  alloys  the  effect  of 
liquid-air  temperature  was  to  increase  in  a  remarkable 
degree  the  maximum  tenacity  of  iron  alloys,  whilst  in  most 
cases  their  ductility  disappeared.  Those  changes  took  place 
in  the  softest  wrought  iron,  as  well  as  in  the  various 
carbons,  and  other  steels.  In  the  case  of  the  nickel- 
nianganese-iron  alloys  only  was  the  ductility  increased,  but 
the  tenacity  reached  the  high  figure  of  85  tons,  with  an 
elongation  of  no  less  than  67J  per  cent.  Further,  there 
was  no  doubt  that  the  useful  toughening  effect  of  nickel 
upon  iron  was  shown  by  this  research,  as,  even  though 
ordinary  nickel  steel  became  brittle,  it  did  so  to  a  much 
less  extent  than  carbon  steel.  It  would  appear,  therefore, 
that  iron,  a  cheap  and  convenient  metal  in  itself,  must 
be  permeated  or  alloyed  in  the  mass  with  some  alloy  to 
modify  its  properties. 

Mr.  Hadfield,  in  replying  to  the  discussion,  said  he 
should  like  to  point  out  that  the  exact  effect  of  this  cold 
temperature,  it  seemed  to  him,  stiffened  the  range  in  such 
a  manner  that  they  could  not  slide  one  over  the  other. 
It  produced  rigidity.  There  was  nothing  mysterious  about  it. 


Boiler  Explosion  at  Trelion  Downs  Farm. — The  formal 
investigation  order,ed  by  the  Board  of  Tnde  to  be  held  in  this 
matter  is  fixed  for  hearing  in  the  Town  Hall,  Truro,  on  the 
30th  inst, 


LITERATURE. 


"Valves  and  Valve  Gearing."  By  Charles  Harsh.  Fourth 
Edition.  Revised  and  enlarged.  London  :  Charles 
Griffin  and  Company  Limited,  Exeter  Street,  Strand. 

We  have  on  several  previous  occasions  spoken  in  favourable 
terms  of  this  work  on  engine  valve  gears  under  the  earlier 
editions,  and  are,  therefore,  not  surprised  that  it  should 
reach  a  fourth  edition  after  such  a  comparatively  short 
interval. 

In  making  a  thorough  revision,  the  author  has  taken  the 
opportunity  to  add  some  further  matter  of  considerable 
importance.  In  Part  I.  has  been  included  particulars  of 
Corliss  dashpot  springs,  table  of  sizes  of  catches,  and 
designs  of  necessary  details.  These  have  been  deduced 
from  actual  practice,  and  thus  form  a  very  valuable  and 
reliable  addition. 

Entirely  new  matter  is  given  in  Part  II.  dealing  with 
gas-engine  valves  and  gears.  This  is  a  welcome  intro- 
duction, for  the  important  position  to  which  the  gas 
engine  is  destined  for  power  production  calls  for  increased 
accuracy  and  care  in  the  design  of  its  parts.  Much  atten- 
tion is  jjiven  to  cam  motions  for  working  mushroom  valves 
and  the  methods  of  governing.' 

In  Part  III.  the  author  describes  some  of  the  more 
important  designs  of  valves  used  in  air  compressors,  and 
in  Part  IV.  types  of  the  more  usual  forms  of  pump  valves, 
such  as  the  common  clack  valve,  ball  valve,  three-winged 
mushroom  type,  double-beat  valve,  multiple-ported,  and 
several  newer  patterns. 

Much  care  and  trouble  have  been  exerted  in  bringing 
together  this  additional  matter,  which  adds  greatly  to  a 
work  that  has  already  stood  the  merit  of  favour  through 
its  former  editions. 

Book  Announcement. 

Mr.  Gudbert  Pitman  announces  that  he  has  secured  the 
sole  British  rights  for  the  publication  of  Umberto  Zeda's 
encyclopaedical  work  on  "  Electric  Bells,  Telephones,  and 
Lightning  Conductors."  The  section  on  "  Telephones  "  will 
treat  of  apparatus  little  known  in  this  country,  explaining 
a  means  of  localising  faults  with  a  Wheatstone  bridge,  not 
described  in  any  other  work  on  the  subject.  Mr.  Guilbert 
Pitman  also  announces  the  early  publication  of  two  additions 
to  his  technical  library.  "  The  Pleasant  Art  of  Photo- 
graphy "  is  the  title  of  the  first.  The  other  new  volume  of 
the  series  is  a  convenient  and  handy  pocket  volume, 
entitled  "  The  Art  of  Typewriting,"  written  by  Mr.  George 
Carl  Mares,  and  forming  a  work  of  practical  instruction, 
with  a  section  on  "  Touch  Typewriting,"  applicable  to  any 
make  of  machine.    Each  book  will  be  published  at  Is.  6d. 


Books  Received. 
"  An  Introduction  to  the  design  of  Beams,  Girders,  and 
Columns,  with  Machines  and  Structures,"  with 
examples  in  graphic  statics.  By  W.  H.  Atherton, 
M.Sc.  London  :  Charles  Griffin  and  Company  Limited, 
Exeter  Street,  Strand.    Price  5s. 


NOTICES    OF    MEETINGS,  &C 


North-East  Coast  Institution  of  Engineers  and  Ship- 
builders.— May  19th,  closing  business  meeting,  and  replies  to 
discussions  on  "  Petrol  Motor  Cars,"  "  Application  of  Electricity 
to  Industrial  Purposes,''  and  "  Boiler  Furnaces  and  the  Effect 
of  Oil  on  their  Ultimate  Strength." 

Rugby  Engineering  Society. — May  20th,  visit  to  the  power 
station  of  the  London  Underground  Electric  Railways  Com- 
pany Limited,  Lot's  Road,  Chelsea. 

Institution  of  Making  Engineers. — May  20th,  visit  to 
chemical  works  of  Messrs.  John  Beniet,  Lawes,  and  Company. 
Milhvall, 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

(Continued  from  page  6.$//.) 

34.  Air  Compressor  P'alves,  by  Dure?/,  Paxman,  and 
Co.  Colchester. — Figs.  105,  100,  107,  show  the  suction,  and 
figq.  108,  109,  110,  andll  1  the  delivery,  valve  constructed  by 
this  firm  for  a  cylinder  21  \  in.  diameter  and  32  in  stroke. 

Flo.  106. 


Fig.  105.  Fio.  107. 

Fig.  105  is  a  longitudinal  section,  and  at  the  top  a  half  plan, 
of  the  valve.    It  will  be  seen  that  this  is  treble-beat,  the 


SECTION  AT    A  A 

Fio.  10S.  Kio.  111. 

outer  diameters  of  the  three  seats  being  G  j  in.,  4]  in.,  and 
2  in.    The  valve  is  of  high  carbon  steel,  and  contains  eight 


passages  through  which  the  air  that  passes  the  two  inner 
seats  can  flow.  The  valve  has  a  long  spindle,  which  is 
guided  in  a  bush  of  gun  metal.  Fastened  to  the  end  of  the 
spindle  is  a  cap,  against  which  a  spiral  spring  presses,  the 
lift  of  the  valve  being  fixed  by  a  ring  of  hardened  steel,  of 
dovetail  section,  held  by  the  cap.  When  the  valves  work 
horizontally  the  centre  of  gravity  always  remains  inside  the 
guide  bush  whether  the  valve  is  open  or  shut,  so  that  the 
valves  never  drop  when  they  are  open,  and  are  bound  to 
close  fair  and  true.  Fig.  106  is  a  plan  of  the  valve  seat,  and 
fig.  107  a  sectional  plan  cutting  it  at  about  the  middle  of  its 
height.  The  seat  is  constructed  of  cast  iron.  The  deliveiy 
valve  is  shown  in  longitudinal  section  in  fig.  108.  It  1ms 
two  beats,  whose  external  diameters  are  Gjjin.  and  3^  in  , 
and  it  contains  eight  passages  through  which  the  air  that 
passes  the  inner  seat  flows.  The  valve  is  kept  to  its  seat 
by  a  spiral  spring,  and  the  valve  spindle  is  guided  by  a 
bush.  When  the1  valve  opens  a  point  at  the  end  of  the 
spindle  comes  against  a  small  piston  of  steel,  which  is  acted 
upon  by  a  conical  spiral  spring.  The  lift  is  thus  limited, 
without  shock.  Fig.  109  shows  a  section  of  the  valve  seat, 
and  fig.  110  a  plan  of  the  face,  while  fig.  Ill  is  a  transverse 
section  through  the  middle  of  the  valve  spindle. 

( To  be  contifi  ued, ) 


THE   ADVANTAGES   OF  SUPERHEATED 
STEAM. 

There  is  now  little  reason  to  dilate  upon  the  economic 
advantages  to  be  derived  from  the  use  of  superheated  steam 
in  connection  with  power  generation,  for  it  has  been  proved 
that  the  extra  outlay  involved  amply  repays  itself. 

The  extra  cost  involved  in  machinery  can  be  easily 
determined,  but  without  knowing  definitely  the  actual 
saving  effected  in  steam  consumption  it  is  difficult  to  decide 
what  is  the  financial  advantage  obtained.    The  diagrams 
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Dbgiam  showini  saving  in  steam  consumption  on  Willans  Triple-expansion 
Engine  with  varying  degrees  of  superheat. 

Fig.  1. — Triple-expansion.  Condensing. 

shown  herewith  indicate  in  percentages  the  gain  which  takes 
place  in  a  Willans  triple-expansion  engine  with  varying 
degrees  of  superheat,  and  will  serve  to  assist  the  reader 
in  arriving  at  a  reliable  deduction  when  considering  any 
trial  case. 

The  other  two  figures  were  taken  in  connection  with  a 
compound  and  a  triple  Willans  engine.  These  diagrams 
are  the  result  of  careful  experiment.,  and  show  clearly  the 
improvement  obtained  at  the  higher  superheats.  This 
firm's  engines  give  good  results  with  steam  up  to  700  deg. 
Fah.,  the  design  of  the  central  valve  type  of  engine 
particularly  adapting  itself  for  working  with  superheated 
steam. 

The  symmetrical  form  of  the  cylinders,  the  absence  of 
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irregular-shaped  valve  chests,  the  design  of  gland,  piston, 
anil  valve  rings,  and  the  absence  of  white  metal  and  soft 
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Diagram  showing  saving  in  steam  consumption  on  Willans  Compound-expansion 
Engine  with  varying  degrees  of  superheat. 
Fin.  2.— Compound-expansion.  Condensing. 
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Diagram  showing  saving  in  steam  consumption  on  Willans  Simple  Engine  with 
varying  degrees  of  superheat. 
Fio.  'i. — Simple.  Non-condensing. 

packings  generally  are  a  few  of  the  attributes  of  the 
Willans  engine  that  give  it  the  high  position  it  has  attained 
under  such  conditions. 
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Steam  Consumption  of  210  B.H.P.  Willans  Engines  with  varying  loads  and 
degrees  of  superheat. 
Flo.  4.— Triple-expansion.    Condensing.    400  R. P.M.    185  1b.    2S"  vacuum. 


Reverting  to  the  diagrams,  it  should  be  pointed  out  that 
the  comparisons  shown1  are  with  dry  steam,  so  that  the 
efficiencies  can  really  be  taken  another  !5  per  cent  higher, 
which  is  the  usual  percentage  of  moisture  contained  in 
ordinary  commercial  steam. 

In  fig.  4  we  give  the  steam  consumption  per  brake  horsj! 
power  which  was  obtained  in  a  210  horse  power  Willans 
triple-expansion  engine  working  with  varying  degrees  of 
superheat  and  at  different  loads.  These  results  will  bear 
close  examination  and  speak  for  themselves. 


THE   PANAMA  CANAL. 


The  renewed  life  which  has  been  given  to  the  Panama 
Canal  project  by  the  purchase  of  land  and  rights  by  the 
United  States  Government  for  the  public  of  Panama,  for 
the  sum  of  50,000,000  dollars,  has  excited  keen  interest  in 
the  matter,  especially  as  regards  the  actual  method  to  be 
adopted.  Many  minds  have  thus  been  given  over  to 
discussing  the  best  system  to  adopt,  the  50-mile  route 
between  Colon  and  Panama  having  long  been  determined 
as  the  only  feasible  one.  As  in  all  commercial  and 
engineering  projects,  the  cost  and  earning  powers  have  to 
be  considered,  and  this  subject  has  for  some  time  received 
the  earnest  attention  of  the  Isthmus  Commissioners 
appointed  by  the  United  States  Government,  and  they  have 
doubtless  examined  a  large  number  of  projects  with  the 
view  of  adopting  that  which  shall  be  the  most  commercially 
successful  combined  with  workability.  In  deciding  the 
scheme,  the  future  lequirements  have  to  be  considered, 
making  it  necessary  to  forecast  the  probable  length  and 
di  aught  of  ships  of  the  future.  As  is  well  known,  the 
river  Chagres  crosses  and  re-crosses  the  route  chosen  for 
the  canal  for  more  than  half  its  length,  and,  being  rapid 
and  liable  to  torrential  floods,  is  responsible  for  the  great 
engineering  difficulties  that  present  themselves. 

Of  the  favoured  projects,  the  first  is  that  proposed  by 
the  Comite  Technique,  which  included  a  summit  level  of 
G2'5  ft.  mean  height  above  sea  level.  This  entails  the 
river  Chagres  being  dammed  at  Bohio,  supplemented  by 
a  dam  at  Alhajuela,  besides  a  spillway  at  Gigante. 

In  the  Isthmian  Commission  project  of  1901,  an  85  ft. 
summit  level  was  projected,  and  it  was  this  scheme  which 
formed  the  basis  of  the  treaty  in  1904  between  the  Republic 
of  Panama  and  the  New  Canal  Company. 

A  later  30  ft.  summit  level  scheme  found  much  favour, 
principally  on  account  of  it  only  requiring  two  lifts, 
whereas  the  two  foregoing  would  need  up  to  four  and  six 
lifts  respectively,  entailing  higher  working  costs. 

Of  the  sea-level  project  which  was  originally  contem- 
plated tide  locks  were  necessary,  owing  to  the  variation 
of  sea  levels  in  the  Pacific  and  Atlantic  at  Panama  and 
Colon,  the  difference  between  high  and  low  water  at  the 
former  ranging  up  to  20  ft.,  whilst  at  the  latter  the 
difference  does  not  exceed  2  ft.  The  most  serious  difficul- 
ties under  this  scheme  were  the  necessary  diversion 
tunnels  which  would  be  entailed.  Although  more  recently 
resuscitated,  the  scheme  was  rejected  by  the  French 
engineers,  owing  to  the  hazardous  nature  of  the  tunnel 
work. 

Mr.  Lindon  W.  Bates,  an  American  civil  engineer,  has 
gone  very  deeply  into  this  matter  of  the  Panama  Canal, 
and  has  recently  published  a  work,  accompanied  with 
charts  giving  general  plans  and  profiles,  of  a  scheme  of 
waterway,  regulation  works,  and  terminal  harbours  which 
he  calculates  overcomes  many  of  the  difficulties  of  the 
schemes  already  brought  forward,  whilst  at  the  same  time 
it  can  be  carried  out  at  a  cost  of  less  than  145,000,000 
dollars,  aside  from  interest  ;  and  he  futher  submits  that 
the  work  could  be  finished  in  the  definite  time  of  eight 
years. 

Mr.  Bates  points  out  that  the  first  definite  engineering 
plans  and  estimates  for  the  construction  of  the  canal  have 


7GG 


THE  PRACTICAL  ENGINEER. 


[May  19,  1905 


been  made  public.  These  recommendations  include  a  sea- 
level  canal  with  a  bottom  of  150  ft.  wide,  a  minimum  depth 
of  35  ft.,  twin  tidal  locks  at  Miraflores  1,000  ft.  long  by 
100  ft,  wide,  at  a  total  estimated  cost  of  230,500,000 
dollars.  This  would  take  ten  to  twelve  years  to  construct, 
The  committee  also  stated  that  a  canal  of  60  ft.  level  would 
cost  178,000,000  dollars,  and  one  of  30  ft.  194,000,000 
dollars,  so  that  if  Mr.  Bates  can  confirm  his  estimates  and 
convince  the  commission  of  the  feasibility  of  his  project 
they  should  not  hesitate  to  give  him  warm  encouragement. 

Mr.  Bates,  in  his  scheme,  provides  for  a  summit  division 
raising  the,  water  20  ft.  above  sea  level,  the  two  twin  locks 
being  situated  in  the  vicinity  of  Minda  and  La  Boca  respec- 
tively, these  places  being  within,  a  short  distance  of  the 
sea  on  either  side  of  the  isthmus. 

Two  large  lakes  would  thus  be  formed,  the  northern, 
Lake  Chagres,  29'5  square  miles  area  and  1 1*8  miles  long, 
and  Lake  Panama,  of  about  7  square  miles  area  and  5'5 
miles  long.  Incidentally,  both  these  would  submerge 
festering  swamps  near  to  the  towns  of  Colon  and  Panama, 
besides  creating  some  17|  miles  of  what  for  speed  and 
navigation  purposes  is  practically  lake  navigation. 

It  would  obviously  take  too  much  space  to  enter  fully 
into  all  the  details  of  the  arrangements  of  barrages, 
diversions,  compensation  channels,  controls,  etc. ;  suffice  it 
to  say  that  Mr.  Bates  has  clearly  overlooked  nothing  in 
order  to  prove  the  complete  feasibility  of  his  scheme. 

Alternatives  and  modifications  are  discussed,  but  it  is 
pointed  out  that  for  a  level  below  20  ft,  the  lake  areas 
would  be  reduced,  involving  extra  cost  of  excavation, 
although  a  mean  sea-level  waterway  would  be  practicable 
with  a  combined  barrage  and  lock  near  Miraflores,  but 
the  cost  would  again  be  prohibitory. 

With  regard  to  power  and  light,  electric  power  can 
easily  be  provided  for  the  service  of  the  canal,  terminal 
cities,  etc.  At  night  searchlights  should  be  placed  at  the 
stems  of  ships  to  ensure  safe  transit.  Mr.  Bates  does  not 
recommend  electric  power  in  connection  with  the  construc- 
tion of  the  canal,  as  it  would  take  too  long  to  install,  and 
likewise  condemns  the  use  of  coal  as  needing  too  many 
labourers ;  instead,  he  proposes  an  oil  pipe  line  from  Colon 
to  Panama,  with  tanks  and  pumping  stations  en  route.' 

Turning  to  the  earning  prospects,  the  Commission  Report 
of  1901  gives  the  probable  available  canal  tonnage  for 
1914  as  6,843,805  tons,  and  in  1917  of  7,279,000  net  tons, 
the  figures  being  based  to  a  large  extent  upon  the  results 
of  the  Suez  Canal  working.  The  revenue  for  tonnage  toll 
at  1  dollar  per  net  ton  is  the  only  source  of  income 
considered,  and  calculation  shows  that  the  deficit  would 
soon  result  in  a  surplus. 

Mr.  Bates  deserves  the  esteem  particularly  of  his  own 
nation  for  the  painstaking  efforts  he  has  shown  in  working 
out  a  canal  ■  scheme  that  compares  favourably  with  any 
of  those  already  brought  forward,  and  one  that  should 
therefore  commend  itself  to  the  serious  attention  of  those 
responsible  for  the  ultimate  decision. 

Hitherto  there  appears  to  have  been  a  tendency  for  the 
committee  to  limit  their  inquiry  into  all  possible  proposals, 
but  the  inclusion  within  its  numbers  of  several  English 
and  continental  engineers  gives  it  an  international  aspe  t 
that  should  inspire  confidence  in  all  concerned. 


Railway  Club. — The  usual  monthly  meeting  of  this  club 
was  held  on  the  12th  inst.,  at  St.  Bride's  Institute,  E.C.,  Mr. 
H.  W.  JJardsley  in  the  chair.  Mr.  E.  E.  Charlewood  read  a 
puper,  entitled  "  Modem  Problems  in  Dealing  with  Passenger 
Traffic."  The  increased  weight  and  speed  of  trains,  without 
ccirespouding  increase  of  carrying  capacity,  extravagance  of 
dining  cars,  fares,  rail  and  road  motors,  electric  traction, 
excursion  traffic,  abolition  of  second  class,  were  among  the 
subjects  treated,  and  suggestions  for  economies  were  suggested. 
A  long  discussion  followed. 


THE    ENGINEERING  STANDARDS 
COMMITTEE. 

Report  ojs  British  Standard  Screw  Threads. 

As  was  generally  expected,  the  committee  do  not  recommend 
any  departure  from  the  Whitworth  form  of  thread,  but, 
finding  that  there  was  a  practically  unanimous  expression 
of  opinion  that  the  existing  Whitworth  threads  series  of 
pitches  for  screws  from  \  in.  to  6  in.  inclusive  do  not  fully 
satisfy  all  requirements,  and  that  where  the  thread  is  sub- 
jected to  shock  and  vibration,  or  extra  strength  is  required 
in  the  coie  of  a  screw,  finer  pitches  are  desirable, 
the  committee  have  drawn  up  recommendations  -and 
tables  of  standard  sizes  with  finer  pitches.  Four  tables  are 
siven  in  the  report,  viz.,  I.,  British  standard  Whitworth 


screw  threads;   II.,  British  standard  fine  screw  threads; 

III.  ,  British  Association  screw  threads  (schedule  of  sizes); 

IV.  ,  British  Association  screw  threads  (schedule  of  clear- 
ances). Table  II.  is  a  table  of  fine  pitches  for  screws  from 
\  in.  to  6  in.  inclusive  for  adoption  in  cases  where  Whitworth 
pitches  are  unsuitable.  The  pitches  in  this  table,  for  sizes 
up  to  and  including  screw  threads  of  1  in.  diameter,  are 
based  on  the  formula — ■ 

p  = 

"10 

where  P  =  pitch  of  thread  in  inches,  and  d  =  full  diameter 
of  thread  in  inches.  For  those  sizes  above  1  in.  diameter, 
up  to  and  including  screw  threads  of  6  in.  diameter,  the 
new  pitches  are  based  on  the  formula- — < 

p  =  yjt 

10 

For  all  screw  threads  below  \  in.  diameter  the  committee 
recommend  tho  adoption  of  pitches,  sizes,  and  form  of 
thread  recommended  by  the  British  Association  of  Small 
Screw  Gauge  Committee. 

Report  on  British  Standard  Pipe  Threads. 

The  committee  recommend  that  the  Whitworth  form  of 
thread  be  adopted  on  all  pipe  threads  for  iron  and  steel 
tubes.  Two  classes  of  screwed  connections  are  recognised 
by  the  committee,  viz.,  Class  I.,  the  ordinary  or  short 
screw;  Class  II.,  the  long  screw.  In  Class  I.  the  screw 
at  the  tube  end  shall  be  conical,  having  a  taper  of  '/i6in, 
measured  on  the  diameter  per  inch  of  length — i.e.,  1  in  32. 
In  Class  II.  the  screws  at  the  tube  end  and  in  the  coupler 
shall  both  be  parallel  to  the  axis  of  the  tube  throughout 
the  whole  length  of  the  thread. 

Report  on  British  Standard  Specifications  for 
Structural  Steel  for  Shipbuilding. 

This  report  is  one  of  considerable  importance,  and  deals 
with  the  process  of  manufacture,  testing,  tensile  tests,  bend 
tests,  tests  for  manufactured  rivets,  branding,  etc.,  etc. 
Dimensioned  forms  of  test  pieces  are  given  for  (a)  plates, 
and  other  structural  material ;  (b)  bars,  rods,  and  stays ; 
(c)  and  (dj,  tyres,  axles,  forgings,  castings,  etc. ;  and  (e), 
same  as  (c)  and  (d),  but  of  larger  dimensions. 

Each  of  these  reports  may  be  had  from  Messrs.  Crosby 
Lockwood  and  Son,  7,  Stationers'  Hall  Court,  London,  E.C. 
Price  2s.  6d.  each  net, 
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STEEL:  ITS  MANUFACTURE  AND  CLASSIFI- 
CATION, WITH  SPECIAL  REFERENCE  TO 
HARDENING  AND  TEMPERING. 

By  R.  B.  Hodgson,  A.M.I.E.E. 

Continued  from  page  7oU. 

Eutectic  Alloys.— During  the  cooling  and  solidification 
of  metallic  alloys  the  same  phenomenon  occurs  as  that 
which  was  exhibited  in  connection  with  the  saline  solutions 
— that  is,  when  an  alloy  in  the  fluid  state  is  gradually  cooled 
down,  there  are  several  arrests  or  retardations  in  the  fall 


the  cooling  curves  of  metallic  alloys,  which  indicates  the 
freezing  or  solidification  of  an  eutectic  alloy — that  is,  an 
alloy,  the  composition  of  which  corresponds  witli  the 
eutectic  point. 

The  diagram,  fig.  2,  gives  the  freezing  curve  for  a  series 
of  lead-tin  alloys.  Now,  suppose  an  alloy  consisting  of 
90  per  cent,  lead  and  10  per  cent  tin  he  considered,  the 
freezing  point  of  lead,  which  is  326  deg.  Cen.  or  619  deg. 
Fah.,  is  marked  A  on  the  diagram,  and  that  of  tin,  cor- 
responding to  231  deg.  Cen.  or  448  deg.  Fah.,  is  marked  H. 
In  the  case  of  the  alloy  under  consideration  the  lead!  begins 
to  freeze  at  290  deg.  Cen.  or  554  deg.  Fah. ;  this  initial 
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of  temperature,  which  may  be  readily  recorded  by  means 
of  a  Le-Chatelier  pyrometer.  These  retardations  cause  a 
change  in  the  cooling  curve,  and  the  curve  becomes  approxi- 
mately horizontal  for  a  short  distance.  The  first  halt 
indicates  an  evolution  of  latent  heat,  and  represents  the 
first  freezing  point  or  beginning  of  solidification  of  the 
fluid,  and  this  initial  point  represents  either  the  falling 
out  of  one  pure  metal,  or  some  compound  of  metal  from  the 
cooling  alloy,  in  a  similar  manner  to  that  which  happened 
when  pure  salt-free  ice  separated  out  from  a  saline  solution. 
A  second,  and  frequently  a  third,  dwell  will  be  recorded  on 


freezing  point  is  marked  b,  and  has  an  eutectic  alloy 
consisting  of  one-fourth  of  the  whole  mass,  which  freezes 
entirely  at  170  deg.  Cen.  or  338  deg.  Fah.  (see  point  marked 
e  on  the  diagram).  Now,  of  the  remaining  three-fourths 
of  the  original  fluid,  suppose  we  consider  this  quantity 
separately  and  divide  it  into  three  portions,  two-thirds  will 
solidify  during  a  fall  of  25  deg.  Cen.  or  45  deg.  Fah. — that 
is,  from  290  deg.  Cen.  to  265  deg.  Cen.— and  the  remaining 
one-third  will  crystallise  out  during  a  fall  of  95  deg.  Cen. 
or  171deg.Fah. — that  is,  from  265  deg.  Cen.  to  170  deg. 
Cen. — and,  finally,  the  one-fourth  of  the  whole  becomes  solid 
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at  the  eutectic  point,  170  deg.  Cen.  or  338  deg.  Fall.,  as 
before  explained.  The  various  initial  freezing  or  solidifying 
points  for  the  series  of  lead-tin  alloys  are  shown  on  the 
curve  corresponding  to  the  different  percentages  of  lead 
and  tin,  as  figured  below  the  diagram. 

You  are  all  familiar  with  the  use  to  which  these  various 
solidifying  points  in  the  lead  and  tin  series  of  alloys  may 
be  put  in  connection  with  lead  water  pipes.  The  plumber 
uses  a  solder  containing  66  per  cent  lead,  by  which  he  is 
able  to  "  wipe  a  joint,"  because,  owing  to  the  fact  of  the 
great  variation  between  the  initial  and  final  solidifying 
points,  the  solder  is  for  some  length  of  time  in  a  pasty  or 
plastic  condition. 

The  diagram,  fig.  3,  is  the  curve  of  the  copper  and  zinc 
series  as  given  by  Roberts-Austen.  The  vertical  ordinates 
indicate  the  temperature,  and  the  horizontal  abscissa  give 


in  all  its  details.  This  curve  is  given  here  because  it  might 
perhaps  be  of  interest  to  some  members. 

Having  considered  lead-tin  alloys,  we  will  now  see  what 
happens  in  the  case  of  a  copper-silver  alloy,  ami  compare 
the  same  with  the  saline  solution  and  show  the  analogy 
between  the  cryo-hydrate  of  the  latter  and  the  eutectic 
alloy  of  the  former  ;  we  may  then  proceed  to  examine  this 
same  phenomenon  in  connection  with  carburised  iron. 

First,  in  the  diagram,  fig.  4,  which  is  Roberts-Austen's 
cooling  curve  for  standard  silver — a  photographic  record 
of  the  rate  of  cooling — you  will  observe  that  the  initial 
temperature  is  1,068  deg.  C,  and  the  first  thing  to  happen 
in  the  curve  is  a  slight  change  of  direction  ;  this  occurs  at 
a.  Next,  there  is  a  gradual  fall  to  b;  this  point  cor- 
responds to  a  temperature  of  856  deg.  Cen,,  and  here  the 
mass  as  a.  whole  begins  to  solidify.    After  the  fluid  has 


c. 

lCGi 


1000 


S56" 

800° 
748" 


U00" 


F. 
1954" 


1S12 


1573° 

1172 
1378 


1112 


-COOLING  CURVE  OK  STANDARD  SILVER,  92-0  PER  CENT  SILVER  (ROBERTS-AUSTEN). 


C. 

1100° 


SCO" 


'00 


the  composition  of  the  various  alloys  in  the  series.  A 
number  of  eutectic  alloys  are  indicated  on  the  curve,  and 
the  initial  freezing  points  of  these  different  compounds  of 
copper  and  zinc  will  be  located  between  the  various  letters 
A,  B,  C,  D,  E,  F,  marked  on  the  curve.  When,  writing  the 
paper  I  mentioned  several  points  concerning  this  curve, 
but  having  since  been  informed  that  (in  the  Journal  of 
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Fig.  5.— Freezing  Curve  ol  Copper-silver  Alloys  (Harbo'rd). 

Physical  Chemistry  for  June,  1904)  the  curve  was  con- 
siderably modified,  deemed  it  advisable  to  omit  my  remarks. 
This,  however,  is  of  no  importance.  One  interesting  point, 
however,  to  us  as  engineers,  is  the  fact  that  copper-zinc 
alloys  known  commercially  as  industrial  brasses,  never 
contain  more  than  45  per  cent  zinc,  and  this  was  one  reason 
why  it  was  not  considered  necessary  to  figure  up  this  curve 


solidified,  instead  of  the  temperature  falling  gradually  as  a 
straight  line,  there  is  a  slight  upward  tendency  at  c,  which 
probably  indicates  a  critical  point  where  heat  is  evolved. 
The.  curve,  however,  continues  to  fall  from,  c  to  d,  then 
another  change  is  noticed  at  d  corresponding  to  a  tempera- 
ture of  748  deg.  Cen.,  thereby  indicating  that  d  is  probably 
another  critical  point,  attended  with  a  very  slight  evolution 
of  heat. 

Secondly,  in  the  diagram,  fig.  5,  which  is  Harbord's 
freezing  curve  for  copper-silver  alloys,  the  melting  point 
of  silver  is  indicated  at  A,  whilst  that  of  copper  is  seen  at 
H,  and  the  point  E  marks  the  point  of  solidification  of  the 
eutectic  alloy,  which  is  a  composition  consisting  of  28  per 
cent  copper  and  72  per  cent  silver,  an  alloy  having  the 
lowest  freezing  point  in  the  series.  Suppose  we  have  a 
copper-silver  alloy  consisting  of  10  per  cent  copper  and 
90  per  cent  silver  in  the  fluid  state,  say  at  about  1 ,000  deg. 
Cen.,  and  allows  this  mixture  to  gradually  cool,  as  the  fall 
in  temperature  proceeds,  so  will  pure  silver  be  separated 
or  segregated  from  the  fluid  in  the  same  manner  as  pure 
salt-free  ice  was  crystallised  or  separated  out  from  the 
saline  solution.  As  this  goes  on  so  the  fluid  will  become 
weaker  in  silver  and  stronger  in  copper  until  a  eutectic 
alloy  is  reached,  when  the  whole  will  solidify.  These 
freezing  points  for  different  copper-silver  alloys  will  occur 
at  numerous  points,  and  at  each  stage  an  evolution  of  heat 
will  take  place,  indicating  the  change.  Similarly,  if  a 
90  per  cent  copper  10  per  cent  silver  alloy  were  cooled  from 
the  melting  point  of  copper,  a  separation  of  pure  copper 
would  occur,  and  on  the  branch  H  E  a  number  of  points 
would  mark  the  freezing  points  at  which  these  alloys 
commence  to  freeze,  as  also  their  eutectic  points,  where  the 
whole  will  solidify. 

(To  be  continued.) 
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ACCIDENTS  WITH  TRACTION  ENGINES. 

By  William  Fletcher,  M.I.M.E. 

Traction  engines  have  always  been  subjected  to  hard  work, 
and  often  to  rough  usage,  but  they  generally  come  through 
the  conflict  little  or  none  the  worse  for  their  treatment. 
Much  of  their  hard  lot  is  due  to  bad  roads,  and  often  to 
the  want  of  roads.  If  they  sink  into  difficulties  on  soft 
roads  or  excavate  a  hole  in  the  fields  or  stackyard,  they  are 
made  to  lift  themselves  out.  Steam  is  raised  to  the  highest 
pitch,  the  clips  or  speeds  are  placed  on  both  the  driving 
wheels,  steam  is  turned  on,  the  paddled  wheels  often  make 
the  hole  deeper.  If  the  engine  will  not  extricate  itself 
going  forward  or  backward,  an  old  gate  post  or  a  hurdle 
is  thrown  under  the  wheels,  and,  as  soon  as  the  clips  have 
something  solid  to  hold  on,  the  engine  will  raise  herself. 
It  may  be  asked  why  the  wire  rope  on  the  drum  is  not 
mentioned  for  pulling  the  engine  out.  The  enormous  power 
required  would  probably  break  the  rope,  which  is  only 
intended  for  every-day  work.* 

The  enormous  strain  thrown  on  the  gearing  and  shafts 
can  be  imagined  when  an  engine  is  thus  lifting  itself  out 
of  a  difficulty.      In  the  case  of  old  engines  or  traction 


employed  in  hauling  coke  to  a  mine  up  a  long  incline  over 
the  worst  possible  road,  with  a  number  of  sharp  bends  in 
it.  Some  of  the  bends  were  so  awkward,  the  road  was  so 
narrow  and  rough,  that  the  two  or  three  wagons  could  not 
follow  the  engine  round  the  sharp  corners  with  safety.  It 
was  impossible  for  the  engine  to  turn  round  or  pass  any 
other  vehicle  on  the  road.  This  road  was  cut  out  of  the 
side  of  a  steep  hill,  and  a  more  difficult  situation  for  a 
traction  engine  to  work  it  was  impossible  to  conceive ;  but 
the  engine  is  doing  good  work  to-day. 

Some  festive  experiences  with  traction  engines  in  ditches 
and  difficulties  have  been  dealt  with  by  the  writer  in 
another  place.* 

For  an  account  of  a  veiy  rough  road  running  along  a 
shelving  side  of  a  mountain  in  France  see  "  Steam  Loco- 
motives on  Common  Roads."  E.  and  F.  N.  Spon,  1891, 
p.  241. 

We  now  wish  to  chronicle  some  worse  accidents  which 
have  befallen  to  traction  engines,  and  to  show  that  their 
construction  is  such  that  they  come  out  of  the  greater 
trials  with  scarcely  a  mark  to  show  their  misadventure. 

Many  examples  could  be  given,  but  we  will  confine  our 
remarks  to  three  cases.    In  May,  1890,  a  traction  engine 


Fio.  1.— ACCIDENT  TO  A   TRACTION  ENGINE  NEAR  LEEDS. 


engines  lightly  built,  when  they  sink  into  difficulties  they 
have  to  be  dug  out  or  placed  on  planks  before  they  can  be 
extricated.  Before  we  come  to  the  accidents  that  have 
really  taken  place,  we  will  give  a  few  particulars  of  sample 
roads  the  engines  have  to  traverse.  Here  is  one  the  writer 
saw  on  the  borders  of  Switzerland.  A  small  traction  engine 
was  employed  in  hauling  sand,  etc.,  from  the  railway  station 
up  a  steep  incline  about  three  miles  in  length — not  a  foot 
of  level  road,  one  incline  of  various  grades.  The  road  was 
not  only  steep,  but  it  was  cut  out  of  a  solid  rocky  mountain, 
and  the  road  was  very  narrow.  One  side  was  a  high  hill — 
a  solid  wall  of  rock — with  water  flowing  across  the  road 
in  places ;  on  the  other  side  was  a  precipice  300  ft.  deep 
for  most  of  the  distance.  To  work  a  traction  engine  on 
such  a  road  where  two  conveyances  could  not  possibly  pass 
required  a  cool  head  and  plenty  of  nerve ;  but  the  French- 
men who  drove  the  engine  were  very  reckless,  often  tearing 
down  the  hill  with  the  empty  wagon  behind  at  six  or  eight 
miles  an  hour.  A  simple  leakage  to  the  steering  gear  or 
a  little  extra  carelessness  would  have  resulted  in  a  fall  of 
several  hundred  feet,  on  to  the  top  of  houses  below.  In 
the  ,  Caucasus   also    an    oil-burning    road    locomotive  is 

*  The  rope  can  only  be  used  when  a  tree  or  other  solid  body  can  be  utilised. 
4 


belonging  to  a  firm  in  Maidstone  met  with  a  somewhat 
singular  accident.  As  ithe  engine  was  coming  down  Boxley 
Hill,  with  trucks  laden  with  picked  flints,  the  driver  had  to 
stop  to  allow  a  vehicle  to  pass.  On  starting  again  he  had 
to  make  a  very  sharp  turn  to  reach  Maidstone,  and  by  some 
means  he  lost  control  of  the  engine,  which  was  forced 
against  the  south  side  of  the  road,  and  precipitated  down 
an  embankment,  between  6  ft.  and  7  ft.  high,  into  a  ploughed 
field,  where  it  was  partially  buried  in  the  ground,  bottom 
upwards.  The  main  driving  axle  was  broken,  the  steering 
gear  damaged,  and  the  safety  valves  broken  off,  allowing 
the  steam  and  water  to  escape  harmlessly.  The  boiler, 
however,  was  not  damaged,  and  the  engine  was  in  a  very 
short  time  at  work  again.  A  serious  accident  occurred  to 
one  of  Messrs.  J.  and  A.  McLaren's  traction  engines.  The 
firm  tell  the  story  of  the  case :  "  One  of  their  engines  was 
threshing  about  seven  miles  from  Leeds.  It  was  a  bright 
winter's  morning  after  a  severe  frost.  The  engine  was 
moving  along  a  rather  steep  hillside,  where  it  would  have 
been  perfectly  safe  to  travel  at  ordinary  times,  but  on 
this  morning  the  surface  of  the  ground  was  rendered  very 

*  "  English  and  American  Steam  Carriages  and  Traction  Engines."  Longmans. 
Green,  and  Co.,  1904,  p.  273.  This  book  was  referred  to  in  our  issue,  22nd  Julv, 
1904. 
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greasy  by  the  heat  of  the  sun  thawing  the  top  soil,  while 
underneath  it  was  all  hard  and  frozen.  Suddenly  the 
engine  began  to  move  sideways,  and  in  a  moment  was  over 
the  safety  point,  and  slid  rapidly  sideways  down  the  hill. 
Before  it  reached  the  bottom  the  man  jumped  off,  and  just 
then  the  wheel  caught  in  the  root  of  an  old  tree,  and  the 
engine  turned  on  its  side  in  a  little  stream  at  the  bottom  of 
the  gully,  as  shown  by  the  illustration,  rig.  1.  The  farmer 
posted  off  to  Leeds,  and  just  arrived  at  the  works  at  noon 
on  the  Saturday  as  the  men  were  leaving  for  the  day.  The 
foreman  raised  steam  in  a  spare  engine,  travelled  out  the 
seven  miles,  and,  by  means  of  the  winding  drum  and  wire 
rope,  rolled  the  engine  on  to  its  wheels,  dragged  it  out 
of  the  gorge,  and  by  five  o'clock  on  Sunday  morning  the 


it  on  to  the  road  above,  which  was  soon  accomplished. 
Notwithstanding  this,  the  damage  done  to  the  engine  was 
very  small — the  chimney  base  was  broken,  and  the  slide- 
valve  rods  and  stop-valve  top  rods  were  bent  and  twisted. 
These  trifling  repairs  were  soon  put  right.  A  few  days 
afterwards  the  engine  went  on  with  its  work  as  though 
nothing  had  happened.  Scarcely  a  mark  remained  to  show 
its  misadventure.  Does  not  this  speak  volumes  in  praise 
of  the  design  and  workmanship,  and  the  substantial  nature 
of  the  whole  engine,  having  to  pass  through  such  an  ordeal 
without  sustaining  any  serious  injury.  We  believe  no 
engines,  except  traction  engines  and  road  rollers,  would  bear 
the  rough  usage,  sustain  a  chapter  of  accidents,  reveal  so 
few  injuries,  and  return  to  their  work  so  soon.    The  owner 


[Fig.  2. -ACCIDENT  TO  A  TRACTION  ENGINE  THROUGH  THE  ROAD  SINKING. 


engine  was  placed  in  a  neighbour's  yard  in  Leeds.  The 
only  articles  broken  were  the  bolts  which  held  the  chimney 
and  the  regulator  bracket,  a  small  casting  worth  about 
three  shillings.  The  levers  and  rods  were  bent,  but  every- 
thing was  straightened  up,  and  the  engine  left  the  works 
on  the  next  Tuesday  morning  to  resume  threshing  opera- 
tions. The  owner  was  not  only  surprised,  but  gratified 
when  he  heard  how  little  damage  had  been  done."*  The 
next  case  occurred  in  Ireland.  A  compound  steam  road 
roller  weighing  about  17  tons  in  working  trim  was  travelling 
up  the  incline  of  a  bridge  in  the  Tipperary  county,  and  was 
just  about  to  cross  the  bridge,  as  shown.  The  rush  of  the 
water  :in  the  stream  below  had  probably  washed  away  and 
undermined  the  foundations,  and  the  weight  of  the  engine 
caused  the  roadside  to  sink,  and  in  a  moment  a  portion  of 
the  road,  the  engine,  and  guard  wall  were  precipitated  into 
the  river  some  8  ft.  below,  the  engine  turning  completely 
over.  Like  a  wise  man,  the  driver  jumped  into  the  river, 
and  sustained  no  harm.  From  the  illustration  fig.  2  it  will 
be  seen  that  the  engine  has  been  pulled  out  of  the  river 
and  placed  on  the  bank.    The  next  movement  was  to  lift 

*  "  The  World's  Carriers,"  December,  1904. 


,  of  this  roller,  manufactured  by  Messrs.  Clayton  and  Shuttle- 
worth,  of  Lincoln,  says :  "  The  engine  was  working  most 
satisfactorily,  and  shows  no  sign  of  strain  or  damage  to 

j   the  frame  or  the  boiler." 

BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  May  11th 
1905  :— 

Dundee. — First  class  ;  A.  Ramsay.    Second  class  :  A.  Ross. 
Greenock. — First   class  :   R.    Smyth,    J.    Blyth,    W.    B.  White. 
Second  class  :  J.  Hendry,  M.  Rodger,  C.  Gilmour. 

Liverpool. — First  class :  D.  Williams,  A.  Campbell,  D.  Crammoud, 
A.  Macdonald,  John  Moir,  T.  Randell,  D.  Willox.  Second  class :  J. 
Skinner,  T.  G.  Mallett,  G.  Kennedy,  S.  Nelson. 

London. — First  class  :  A.  Cameron,  A.  W.  Speedy  man.  Second  class  : 
P.  G.  Colvin,  J.  A.  Wilson,  J.  Thomas,  A.  Tissington,  T.  Butler,  R.  G 
Pierce,  W.  C.  Day. 

North  Shields. — Second  class  :  P.  D.  Cooper  T.  Monkhouse. 
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By  Dr.  SAMUEL  SMILES. 

These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
instalments  as  per  Order  Form  on  page  xvi. 


OUR  SECRETAIRE  BOOKCASE 

Is  still  being  sent,  on  receipt  of  6s.  deposit, 
to  readers  in  various  parts  of  England.  This 
greatly  admired  and  most  useful  piece  of 
home  or  office  Furniture  cannot  be  purchased 
elsewhere  at  our  price,  in  consequence  of 
the  special  terms  we  have  made  by  ordering 
large  quantities  from  the  makers. 


FOR  PARTICULARS  ADDRESS— 

The  Manager,  "Engineers'  Gazette" 

359,    STRAND,  LONDON. 


UNNECESSARY   FOREIGN  PATENTS. 

The  iwculiar  manner  in  which  some  patentees  appear  to 
be  advised  when  seeking  to  patent  their  inventions  in 
foreign  countries  is  a  reflection  alike  on  the  honesty  of  the 
advisers  and  the  credulity  and  ignorance  of  the  inventors. 
The  inventor,  at  the  outset  of  his  career  in  connection  with 
any  particular  invention,  is  notoriously  in  a  mood  to  be 
readily  imposed  upon  by  the  unscrupulous  patent  agent, 
who  has  frequently  the  effrontery  to  tell  him  that  the  world 
is  waiting  for  his  device,  while  at  the  ,same  time  knowing 
full  well  that  the  invention  possesses  but  the  merest 
novelty,  and  is  of  but  little  value,  apart  from  the  special 
manner  in  which  it  is  made  up  and  produced. 

There  are  some  countries  wherein  it  is  impossible  to 
successfully  manufacture  and  produce  that  which  the  larger 
countries  make,  so  that  it  is  absolute  waste  of  money  to 
obtain  a  patent  in  a  country  where  the  invention  is  never 
likely  to  be  made,  but  where  it  can  only  be  used  after  it 
has  been  purchased  from  another  count ly  in  which  the 
patentee  has  protected  it.  It  may  be  taken  almost  as 
an  axiom,  therefore,  that  the  manufacturing  countries  of 
the  world,  rather  than  the  using  countries,  offer  the  best 
fields  for  the  inventor's  activity,  and  in  those  countries 
alone  need  he  be  concerned  in  seeking  patents. 

It  appears  to  be  forgotten  that  if  the  invention  is  pro- 
tected in  all  the  countries  where  it  can  be  best  made,  then 
it  will  be  impossible  for  any  maker  to  make  in  those 
countries  for  exploitation  to  other  countries  where  no 
patent  exists,  as  an  infringement  is  committed  when  the 
manufacturer  makes  an  article  irrespective  of  the  market 
or  country  in  which  he  proposes  to  sell  that  which  he  has 
made.  If  the  door  of  the  manufacturer  is  thus  closed, 
the  foreign  country  in  which  no  protection  has  been  granted 
will  still  be  open  to  the  inventor  or  the  owner  of  the  patent 
in  the  manufacturing  countries  without  him  being  called 
upon  to  incur  expenses  of  obtaining  patents  therein. 

The  prospectuses  of  some  of  the  companies  that  have 
been  launched  upon  the  public  frequently  disclose  this 
rash  foreign  patenting,  the  promoters  probably  being  of 
opinion  that  the  public  is  more  likely  to  be  inspired  with 
confidence  in  the  invention  by  finding  that  a  score  or 
more  of  countries  are  at  their  feet  by  reason  of  the  patents 
that  have  been  applied  for  therein. 

Another  consideration  that  should  operate  to  check  the 
inventor  in  rushing  headlong  into  universal  general  foreign 
patenting  lies  in  the  fact  that  the  habits  of  the  countries 
differ,  and  that  articles  of  necessity  in  one  country  are 
absolutely  useless,  and  would  be  ignored,  in  others. 
Guidance  should  therefore  be  sought  from  those  experienced 
in  and  familiar  with  the  various  countries  of  the  world 
before  applying  for  patents  therein,  and  the  wiles  of  the 
circularising  or  touting  agent  should  be  strongly  avoided. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  '■'■Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  ivill  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham  ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

9645  W.  RAINFORTH  and  H.  S.  RAINFORTH.  Screens  used 

for  dressing  corn.* 
9647    J.  L  PENTECOST.    Animal  stock.* 
9680    S.  LEETHAM  and  R.  E.  LEETHAM.      Washing  or 

scouring  wheat  and  grain. 
9697    C.  SCHMIDT.  Ploughs. 

9743    W.   DICKIE,  Sen.    Winding  gear  of  rick   lifters  or 
bogies. 

9777    J.  WOODHOUSE.    Haymaking  machine. 

9803    J.  W.  MILLER.    Grass  receiver  for  border  shears. 

9874    W.  CHAPMAN.    Wheels  for  agricultural  machines. 

9912    F.  HARTLEY.    Combination  of  mower  and  haymaker. 
10020    G.   SMITH.    Drying  grain   and  seeds.* 
10037    M.  A.  L.  CAUDRELIER.    Treatment  of  damaged  grain 
or  seed. 

10068    W.  MARSHALL.    Crushing  and  grinding  machinery 
for  grain  seeds. 

Arms  and  Ammunition. 

9650    T.  GILBERT-RTJSSELL.    Gas  check  for  firearms. 
9663    C.  E.  LUARD.    Apparatus  for  miniature  rifle  ranges.* 
9787    W.  YOULTEN     Telescopic  sights  for  rifles,  etc.* 
990a    THE   BRITISH   THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  United  States).  Mechanism 
for  positioning  a  gun  carriage. 
10015    F.  KRUPP  AKT.  GES.    Transportable  ordnance.* 
10072    W.  J.  WHITING.    Revolver  small  arras. 
10108    G.  DANINGIR.    Small  arms* 


Bottles,  Glass,  &c. 

9653    F.  G.  RILEY.    Bottling  liquids. 
9665    W.  ROBB.    Unfillable  bottle. 

9692    G.  T  LAMARRE.    Fastening  the  covers  of  jars,  etc.* 
9745    L.  SIEGENBERG,  Sen.     A  non-filling  bottle. 
9747    M.  BONET.    Corking  or  stopping  bottles. 
9773    J.  T.  EDMONDS  (J.  J.  Collins,  United  States).  Pre- 
venting the  re-filling  of  bottles. 

9789  H.  A.  KELLER.    Elastically  pressing  on  the  lids  of 

sterilising  vessels 

9790  E.  A_.  SULLIVAN,  J.  W.  PRITCHARD,  and  R.  W.  C. 

ELLISON.    Non-refillable  bottles.* 
9795    J.  DAVIDSON  (W.  L.  Davidson,  New  Zealand).  Un- 

refillable  automatic  stopper  bottle. 
9847    B.  J.  BREARLEY  and  F.  T.  BREARLEY.  Apparatus 

for  the  manufacture  of  bottles.* 
9882    A.  GAJARDO.    Preventing  the  refilling  of  bottles. 
9953    B.  W.    OLDHAM.    Tool  for  cutting  necks  off  glass 

bottles. 

9996    R.  KEARNS.    Cap  for  sealing  bottles. 
10074    J.  FRASER.    Bottle  stopper. 
10116    J.  M.  AZ.    Non-refillable  bottles. 


Building  and  Construction. 

9631    W.  J.  PITT.    Window  sashes  and  frames.* 

9689    O.  S.  LAMBERSON  and  P.  MOSELEY.    Mould  for 

cement  blocks.* 
9741    W.   WARREN.    Self-locking  casement  stay. 
9851    R.  H.  H.  EDEN.    Pale  fencing* 
9876    F.  J.  J.  GIBBONS.    Door  fastenings.* 
9955    H.  SIEGWART.    Manufacturing  hollow  artificial  stone 

beams  or  girders.* 
9962    J.    ERWOOD    and    R.    H.    WALSH.      Lifting  and 

horizontally  folding  warehouse  doors. 
9967    V.  PERRETT  and  L.  PERRETT.    Sanding  the  surface 

of  partly-fiuished  bricks. 
9978    J.  R.  BROADLEY,  H.  S.  RHODES,  and  H.  L.  M. 

MUNDY.    Combined   lime   slaking,  disintegrating, 

and  pneumatic  separating  machine. 


9984    R.  LEGGOTT  and  W.  &  R.  LEGGOTT  LTD.  Opening 

and  closing  of  fanlights  and  pivoted  windows. 
10005    J.  CALLIE.  Windows. 

10011  W.  STANNARD  and  W.  WAY.    Wallpaper  trimmer, 

gauge,  and  guide. 

10012  E.  F.  GOODALL.  Nails  for  securing  slates  and  tiles. 
10030    A.  JURGENSEN.    Paint  or  coating  composition. 

Chemistry  and  Photography. 

9656  R.  GRIESE.    Preparation  of  metaiodinorthoosey-quino- 

linana-sulfonic  acid.* 
9661    F.  T.  PARSONS.    Photographic  dark-room  lamps. 
9667    E.  MALLET.    Photographic  paper. 
9703    F.    Z.   FRANZEN.      Treating   liquids  by  means  of 

peroxide  of  hydrogen  or  other  germ  killers. 
9729    G.  T.  BAYLEY.    Repeating  back  for  taking  midget 

and  stamp  photographs,  etc. 

9748  J.  L.  GARLE  and  E.  NEUMANN.    Rendering  certain 

inflammable  solvents  non-inflammable. 

9749  J.  HAZELL  and  A.   J.  CHAPMAN.      Washing  of 

photographic  papers. 
9806    E.  R.  PETRIE.    Developing  and  fixing  photographic 
plates.* 

9870    W.  F.  C.  KELLY  and  J.  A.  BENTHAM.  Treating 

soluble  chemicals  for  photographic  and  other  uses.* 
9883    O.  IMRAY  (Farbwerke  vormals  Meister  Lucius  and 

Bruning,   Germany).    Manufacture  of  concentrated 

liquid    dyestuffs   or    easily-liquifiable    pastes  from 

sulphurised  dyestuffs. 
10022    O.    IMRAY    (Tlie   Society   of  Chemical  Industry  in 

Basle,  Switzerland).    Manufacture  of  azo-dyestuffs. 
10038    C.  VAUTIN  and  L.  S.  BURT.    Reducing  agent  for 

metallic  oxides  and  chlorides. 
10075    J.  RADCLIFFE.    Treatment  of  certain   products  of 

ammoniaoal  liquor. 
10093    J.  WETTER  (The  firm  of  F.  Hoff mann-Lakoche  and 

Co..  Switerland).    Benzrylsalicylic  acid. 
10101    ('.  D.  ABEL  (Actien-Gesellschaft  fur  Anilin  Fabrika- 

tion,  Gexinany).    Sulphurised  dyestuffs. 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

9615    R.  DUNCAN.    Coin-freed  locks  for  lavatories,  etc. 
9970    W.  R.  BAKER.    Coin-freed  locks. 

Cycles  and  Cycle  Accessories. 

{See  also  Vehicles,  Wheels,  etc.) 

9762    J.    M.    HERSCHELL.       (K.    O.    Saupe,  Germany). 

Pedals  for  cycles. 
9788    C.  NAUDOT.    Free  pedal  system  for  cycles.* 

9894  R.   VIVIAN  and  A.   PERRICORD,  trading  as  The 

Victoria  Electrical  Co.    Cycle  toe-clip  finder. 

9895  W.  TOWNSEND.    Motor-cycle  attachments. 

9897    W.    BRANDON.       Parcel    carrier    and  implement 

receptacle  combined  for  bicycles,  etc. 
9903    W.  H.  HOLLAND.    Tool  carriers  for  cycles,  etc. 
9946    F.  G.  HEATH     Dress  guards  for  cycles. 
10059    W.  H.  FREEMAN,  J.  THOMAS,  and  G.  ELSMORE. 
Cycle  lamps. 

Electrical. 

9655  H.  LEITNER  and  R.  N.  LUCAS.  Dynamo  con- 
struction. 

9657  P.  A.  GOUIN.    Electric  accumulators.* 

9675  R.  G.  HARMAN.  Electric  worm  reducing  gear  and 
automatic  brake  connected  therewith. 

9677    E.  W.  HILL.    Connector  for  electrical  conductors. 

9685    H    EDMUNDS  and  P.  DAWSON.    Electrical  cables. 

9702  P.'  J.  KENNY  (E.  Molyneux,  India).  Field  telephone 
and  telegraph.* 
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9739  A.  P.  WOOD.  Controlling  the  supply  of  energy  from 
alternating-current  generators  to  alternating-current 
motors. 

9746  C.  BUNDLE.  An  attachable  and  detachable  light 
reflecting  and  diffusing  device  for  electric  lamps. 

9783    H.  DIAMANT  and  A.  CHIESA.    Electric  arc  lamp. 

9794  J.  KLOPPENSTEIN.  Regulating  the  potential  in 
electric  circuits. 

9815  C.  T.  B.  SANGSTER.  Appliances  for  electric-ignition 
systems. 

9837  BRUCE,  PEEBLES,  &  CO.  LTD.  and  J.  L.  LA  COUR. 

Compounding  synchronous  alternating  -  current 
machines.* 

9838  BRUCE,  PEEBLES,  &  CO.  LTD.  and  J.  L.  LA  COUR. 

Multiple  unit-controlling  apparatus. 

9839  BRUCE,  PEEBLES,  &  CO.  LTD.  and  J.  L.  LA  COUR. 

Regulation  of  speed  of  compensated  single-phase 
motors.* 

9065    A.  BERLIN.    Electrical  cables.* 

9884    F.  W.  HOWORTH  (The  Deutsche  Telephonwerke,  R. 

Stock  and  Co.,  G.m.b.h.,  Germany).    Main  distri- 
butors for  telephone  exchanges.* 
9087    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  and 

G.   M.   BROWN.      Electrical  driving  of  printing 

presses  and  calender  rolls,  etc. 
9890    L;  KOOTZ.    Magneto-electric  igniter. 
9892    E.  FREUND.    Regulating  electric  repulsion  motors. 
9901    S.  R.  RICHARDSON.    Primary  battery. 
9908    The  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General   Electric  Co.,   United   States).  Connectors 

for  electrical  conductors. 
9940    W.  ARMESTEAD  and  M.  J.  E.  TILNEY.  Regulation 

of  electric  circuits. 
9949    J.  S.  ADDISON.    Telegraph  key  or  "  tapper." 
9966    H.  H.  LAKE  (The  firm  Fabrik  Elektrischer  Z under, 

G.m.b.h.,  Germany).    Electric  group  time  fuses.* 
9973    THE   BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric   Co.,    United   States).  Electric 

controlling  apparatus. 
9991    THE  ELECTRIC  IGNITION  CO.  LTD.  and  F.  H. 

HALL.    Electric  switches.* 
9993    A.  SW ANSON.    Safety  guard  for  the  live  rail  of  electric 

traction  railways. 
10007    J.    SKWIRSKY.  Telephonograph. 
10009    E.  R.  CLARKE.    Magneto-ignition  devices. 

10016  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  United  States) .  Electric  meters. 

10017  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  United  States).  Control  of 
electric  motors. 

10047  W.  S.  SMITH  and  -W.  P.  GRANVILLE.  Electric 
cables.* 

10085  SIEMENS  BROS.  &  CO.  LTD.  (Messrs.  Siemens- 
Schuckert-werke,  G.m.b.h.,  Germany).  Ventilating 
arrangements  of  dynamo  electric  generators  and 
motors.* 

10097    J.  C.  SCHAFER.    Receivers  for  electric  waves.* 
10100    P.  PLATTE.    Overhead  current  collectors  for  electric 
railways  and  tramways. 

10111  S.  BERGER.    Electric  conductors.* 

10112  THE  GENERAL  CONTRACTS  CO.  LTD.  and  J.  G. 

SALAMON.    Insulating  base  for  electric  switches, 

10119  W.  KENNEDY-LAURIE  DICKSON.  Electric  insu- 
lating materials. 

Engineering  and  Mechanical. 

9629  G.  W.  PATTERSON.    Water  and  air  motor  or  mill. 

9634  C.  DAY.    Condensing  plant.* 

9640  W.  B.  LAKE  and  E.  FRANKLYN.    Screw  jacks. 

9641  G.  SWEETSER.    Turning  lathes. 

9643    J.  M.  ZWASCHKA.    Running  gear.* 

9648    P.  R.  J.  WILLIS  (C.  O.  Anthony,  Canada).  Turbine 

water  wheel. 
9658    J.  B.  GREEN.    Rotary  engines. 

9668    E.  SCHMIDT.      Producing  a  mixture  of  combustion 

gases  and  steam.* 
9682    J.  McMAHON.    Pipe  and  nut  wrenches. 
9690    A.  W.  CLARKE.    Elastic-fluid  turbines. 
9695    W.     SEAL.       Double-acting     pumps     and  cognate 

mechanism. 

9700  T.  P.  SHELLY.    Bolt  heading  process* 

9701  T.  P.  SHELLY.    Bolt  heading  machine.* 

9720    E.  W.  WEIGHT.    Three-leg  folding  lifting  jack. 
9734    L.  WILSON.    Elastic-fluid  turbines. 

9736  A.  P.  KILPATRICK.    An  oil,  or  hydraulic,  or  liquid 

brake. 

9737  T.  T.  VERNON.    Friction  clutches. 
9751    J.  THORMAHLEN.    Rotary  engines.* 
9754    R.  J.  CRACKNELL.    Steam  traps.* 

9760    F.  H.  BROWN  and  L.  S.  HOLLINGS.    Axle  pulley 
frames  and  pulleys. 
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9785  G.  T.  TEMPLE,  and  J.  McRAE.  Tool  for  extracting 
tubes  from  boilers. 

9796    G.  SCHATTE.    Metal-working  machines.* 

9800  D.  SMITH  and  H.  M.  BIG  WOOD.  Dies  for  corru- 
gating metal  sheets. 

9810    C.  GREENHALGH.    Oscillating  piston  valve. 

9819  W.  H.  HANCOCK.    Cutter  for  planing  and  moulding 

for  joiners,  etc.* 

9820  P.  L.  KENOUF  and  C.  A.  HYDE.    One-way  clutches. 

9822  T.  G.  EVANS.  Vices.* 

9823  W.  BOTHAMLEY.  Automatic  tap. 
9825    J.  WHITE.    Boring  gas  pipes,  etc. 

9830  A.  W.  JOHNSTON.  Double-acting  steam  engine 
pumps. 

9833    F.  H.  GLOSSOP.    Compressed  air  hammers. 

9840    TANGYES  LTD.  and  A.  H.  YEANDLE.  Centrifugal 

rotary  pumps. 
9853    J.  PILLISCHER.  Springs. 
9858    W.  G.  MEIN  and  E.  GAMIN ARA.  Castors. 
9862    E.  W.  TIMMIS.    Cocks,  latches,  etc. 

9868  B.  CRANNER.    Coin-sorting  apparatus.* 

9869  G.  STOFF.    Machines  for  drawing  sugar.* 

9880  M.   MANNESMANN.    Feeding  apparatus  for  rolling- 

mills.* 

9881  R.  KANN  (A.  Lespagnol,  France).    Screw  bar. 

9888  THE    WARWICK    MACHINERY    CO.    LTD.  (The 

General  Electric  Co.,  United  States).  Governing 
mechanism  for  turbines. 

9889  H.  WERTH.    Hand-operated  circular  saw.* 
9899    W.  ROWBOTHAM.  Turbines. 

9907    H.  A.  SKINNER.    Variable-speed  gear. 
9915    H.  R.  JONES.    Key  seating  gauge  or  rule. 

9917  G.  A.  MERCHANT.    Re-seating  water  taps. 

9918  G.  W.  DRUMMOND  (D.  Drummond,  United  States). 

Spark  preventers  for  locomotives. 
9941    J.    DAUTHEVILLE    and    P.    GALLIX.  Rotatory 
engine.* 

9956    W.  R.  CUMMINS.    Producing  motive  fluid. 
9963    E.  BARTHELMESS.    Gendulum    or  ring  and  roller 
mills.* 

9969    F.  W.  SCOTT  and  G.  SCOTT  &  SON  (London)  LTD. 

Hydraulic  working  valves. 
9974    G.  SELLERS  and  W.  SMITH.    Oil  gas,  vapour,  steam, 
compressed  air,  and  hydraulic  motors  for  steamships, 
electricitv  works  and  road  vehicles,  etc. 
9981    F.  BEESLEY.    Tube  screwing. 
9986    C.  T.  B.  SANGSTER.    Change-speed  gear. 
9988    R.   PRIEST,  B.  MILLWARD,  and  W.  MORRALL. 
Pulley  blocks,  hoists,  etc. 
10002    C.  J.  A  GERSKOW.    Packing  rings  for  pistons. 
10021    C.  TELLIER.    Producing  motive  power.* 
10028    T.  A.  GARRETT.    Speed-recording  apparatus. 
10032    E.  FRIEH.    Deep-boring  apparatus.* 
10049    G.   C.    MARKS    (A.    Bouchoueff,   Russia).  Rotary 
engines. 

10065    C.  SITLE.    Propeller  apparatus  for  conveying  granular 
materials  etc.* 

10076    F.  H.  GILL  and  G.  C.  PHILLIPS.    Screw  and  bolt 
heads. 

10078    A.  WUNDERLICH  and  G.  A.  HUGHES,  trading  as 
The  London  Electric  Firm.    Driving  mechanism  for 
hoists  and  winches,  etc. 
10091    F.  SEYBOTH  and  A.  BAUMANN.    Belt  shifter.* 
10105    E.  GONADON.    Machines  for  rectifying  the  teeth  of 
gear  wheels.* 

Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

9619  C.  E.  LYON.    Internal-combustion  engines. 

9642  J.  B.  D.  M.  MALEZIEUX.  Carburetters.* 

9797  H.  CONDUIT.    Electrically  exploding  the  charges  in 
the  cylinders  of  explosion  engines. 

10050  H.  B.  STILZ.    Internal-combustion  engines.* 

10058  T.  W.  SKINNER.    Internal-combustion  engine. 

10104  L.  BEAUDOIN.    Cooling  appara'uis  for  petrol  motors.* 


Engines,  Steam. 

9664    C.    P.    MARKHAM.      Valves   for   tandem  compound 

engines.* 
9716    E.  FARRER.    Steam  motor. 

9792  J.  VON  KOROKNAY  and  THE  HUNGARIAN  RAIL- 
WAY CARRIAGE  &  MACHINE  WORKS  LTD. 
Compound  engine  for  superheated  steam.* 

9863    H.  W.  GABBETT-FAIRFAX.    Rotary  engines. 

9900    J.  F.  S.  CRIDLAND.    Funnels  of  locomotives. 

9913  J.  ANDERSON.  Marine  engine  or  turbine  condenser 
systems. 

8351  a  H.  L.  BRAY  and  J.  MASSEY.  Turbines. 
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Food  Products. 

9623    W.  THOMAS.  Sweetmeats. 

9639    0.  LUGO.    Purifying  and  riueiiing  grape  wines. 
9765    F.  KLEEMANN.    Preserve  jars.* 

9922  W.  B.  BIBBY.    Machinery  tor  breaking  cattle  feeding 

9923  R.  HARVEY  (J.  Pelaez  Rodriguez,  Cuba).    Mills  for 

crushing  sugar  cane. 


Furniture  and  Domestic. 

9612    T.  H.  SHUM.    Cot  bedsteads. 

9632    W.  RICH.    Clothes  prop.* 

9659    S.   MASCHINENFABRIK.  Mangles.* 

9670    A.  ROBERTS.  Steps. 

9694  W.  LITTLE.  Protective  and  heat  and  space  economising 
devices  for  cooking  and  other  vessels  for  open  air 
and  other  firing. 

9706    M.  SCHULZE.    Locking  apparatus  for  writing  tables.* 

9712    G.  JONES  and  A.  P.  YATES.    Egg  whip. 

9725    J.  McKERROW.  Hairpin. 

9730  F.  J.  PEPLOW.  Fittings  for  book  and  other  shelving. 
9735    A.  CAMPBELL.    Invalid  table. 

9740  A.  MCALLISTER.  Combination  ottoman,  double  bed, 
couch,  and  blanket  and  bedding  chest  combined. 

9757    F.  A.  YOUNGMAN.    Toasting  bread. 

9770  A.  J.  B0ULT  (M.  A.  Krag,  United  States).  Sewing 
machines.* 

9778    M.  BOOF.    Roasting  apparatus.* 

9813    T.  GRIFFITHS.    Holders  for  menu  cards. 

9817  C.  A.  HEINEMANN.    Dish  and  plate  washing  machine. 

9818  G.  KEILLOR.    Domestic  hot  water  supply  apparatus. 
9826    R.  W.  GRIBBON.    Sewing  machines. 

9841    T.  S.  GRIEVE.    Knitting  machines. 

9848    B.  COHEN  &  SONS  LTD.    Metal  appliance  for  the 

more  economical  and  perfect  construction  of  knocked- 

down  furniture. 
9914    J.  BUSEK.  Mattrasses. 

9935  J.  SCHVVABACHER  and  W.  V.  S.  LYNN.  Embroidery 
appliance. 

9950    E.  V.  LONGSTAFFE.    Portable  tables. 
9958    R.  COX.    Sofas  and  couches. 

9965    P.  V.  GERBER  and  A.  GENTILI.    Carpet  cleaners. 
9992    S.  E.  NARBOROUGH  and  H.  STONE  &  SON  LTD. 
Piano  stools.* 

10031    F.  WEINTRAND.    Appliance  for  adjusting  and  sus- 
pending shaving  mirrors. 
10033    F.  R.  WILKINS.    Coseys  or  jackets  for  teapots. 
10052    W.  H.  YATES.  Hatpins. 

10081  L.  H.  AIRE.  Portable  pneumatic  apparatus  for 
removing  dust  contained  in  carpets,  etc. 

10113  F.  L.  JENKINS.  Holding  and  supporting  device  for 
pictures. 

Hardware. 

9620    G.  T.  WINNARD  and  J.  BEDFORD.    Pulley  blocks. 
9646    G.  W.  POND.    Extensible  chandeliers* 
9727    C.  YEDDIS.    Drain  traps. 
9742    G.  STURGESS.    A  pliable  pin. 

9764    M.  BAER  and  H.  MENTZE.    Handle  for  doors  and 

windows,  etc.* 
9804    B.  C.  SWALLOW.    Sockets  and  fittings  for  pipes. 
9844    C.  F.  MULLER.    Decorating  sheet-metal  goods. 
9891    A.  H.  OWEN.    Hand  cramp  or  clamp. 
9910    G.  F.  FLETCHER.    Enamel  iron  and  other  wall  or 

hoarding  signs. 

9937    G.  PETERS.  Double  coil  spring  fastener  for  cage  doors. 
9939    R.  EWING.    Stoneware  and  other  pipe  joints. 
9947    R.  W.  ALLEN.    Wire  mattresses.* 
9987    W.  JOHNS.    Arrangement  for  use  in  jointing  rain  or 
other  pipes. 


Heat,  Light,  and  Ventilation. 

{Including  Qas  Manufacture.) 
9614    G.  HULLEY.  Firegrates. 

9622    W.  E.  HOLBROOK  and  R.  E.  HOLBROOK.    Rods  for 

incandescent  mantles. 
9630    G.  LEAN  and  J.  ROBERTS,  Jun.  Acetylene  generator.; 

for  lamps.* 

9633    J.  THOMAS  arid  A.  E.  PODMORE.    Incandescent  gas 
burners. 

9644    A.  G.  COOPER.    Globe  holders  and  fasteners.* 
9666    The    firm    of    K.    OEHLER.       Muffle    furnaces  and 

apparatus  for  manufacture  of  sodium  sulphate  and 

concentrated  hydrogen  chloride.* 
9676    E.  NEWELL  and  "W.  FENNELL.    Rotary  kilns. 
9699    M.  BROWNING.    Automatic  gas  leak  alarm. 


9774    J.  W.  DOUGHERTY.    Art  of  controlling  furnace  gases 

and  of  blowing-in  furnaces.* 
9776    A.  G.  BLOXAM  (J.  Lux,  Austria).  Pyrophonic  igniting 

device  for  gas  burners. 
9824    D.  WILTON.    Bakers'  ovens. 
9827    G.  HELPS.    Gas  lamps. 
9855    J.  B.  ARCHER.    Burning  fuels .* 

9864    E.  HIRSCH  (nee  Schonrock).    Incandescing  bodies  for 

incandescent  lighting.* 
9873    B.  THURNAUEK   and  K.   THURNAUER.  Burners 

for  gases.* 

9878    A.  McGONAGLE.    Steam-heating  systems.* 

9885    F.  JOHNS.    Production  of  producer  gases.* 

9896    H.    VON  BLUCHER.      Increasing  the  intensity  of 

incandescent  light. 
9909    J.  BEWICK.    Kitchen  ranges. 
9919    L.  WILSON.    Gas  producers. 
9924    J.  J.  LAWRENCE.    Fire  screen. 

9927    H.  FREISE.    Permanent  stove  with  grooves  to  carry 

off  the  smoke  gas.* 
9933    W.  P.  WARREN  and  W.  SKINNER.      Burners  for 

stoves  using  liquid  hydrocarbons. 
9948    A.  HERMANSEN.    Regenerators  for  retort  and  other 

furnaces.* 

9952    J.  D.  F.  ANDREWS.    Smokeless  combustion  of  fuel 
and  refuse. 

9959  E.  NUSSEY.  Thermostat. 

9960  WELDHEN  •&  BLERIOT  LTD.  (L.  Bleriot,  France). 

Acetylene  generators.* 
9983    J.  W.  FISH.    Gas  retarder,  a  gas  saver,  and  anti- 
vibrator  combined. 
9997    C.  A.  SLATER.    Match  boxes. 

10003  THE  METROPOLITAN  AMALGAMATED  RAILWAY 
CARRIAGE  &  WAGON  CO.  LTD.  and  J.  S. 
CURRALL.  Sliding  lights  of  motor  and  other 
omnibuses,  etc. 

10006    S.'J.  McINTYRE.    Artificial  fuel. 

10023    C.  H.  J.  VAN  HAEFTEN.    Treatment  of  peat. 

10048  J.  M.  BIER,  G.  BIER,  and  M.  LENSEN SCHMIDT. 
Opening  the  gas  service  for  liquid  heaters. 

10055  J.  A.  RANSOME,  J.  R.  BURNETT,  and  THE  RICH- 
MOND GAS  STOVE  &  METER  CO.  LTD.  Burners 
for  gas  fires,  etc. 

10087    J.  L.  ADDISON.    Oil  lamps. 

10102   A.  J.  BOULT  (H.  Spengel,  Transvaal).  Grates. 

10107    P.  D.  G.  CLARK.  Furnaces. 


Jewellery,  Clocks,  and  Music. 

(Including  Phonographs,  etc.) 

9671    G.    KRUMMEL.    Stringed  instrument.* 

9691    The  firm  of  K.  HEILBRUNN  SOHNE  and  W.  PAPE. 

Musical  instruments.* 
9707    S.  T.  BAWTREE.    Detachable  bracket. 
9709    E.  BENEST.    Effecting  the  regulation  of  clocks. 
976?   W.    RICHARDSON    and  B1GSBY-CHAMBERLIN. 

Receiving,  recording,  or  reproducing  sound  vibrations. 
9816    J.  MILNE  and  H.  O'CONNOR.  Recording. 
9860    J.  WESTENHOFF.  Polygraphs.* 

9905    C.  BUTTERFIELD.    Turning  over  the  pages  of  music, 
etc. 

9961    L.  HUPFELD.      Controlling  levers  of  mechanically- 
operated  keyboard  musical  instruments.* 
10035    H.  W.  GABBET1 -FAIRFAX.  Pianofortes. 
10039    A.  W ATKINS.    Gramophones,  etc. 

10042    T.  E.  SLAUGHTER.    Turning  over  the  leaves  of  music. 


I  Leather  Goods,  including  Machinery. 

9613  E.  R.  BUTLER.    Headstall  bridles. 

9662  T.  KOLLOWA.    Boots  and  shoes.* 

9808  C.  W.  COCKHILL.    Boots  and  shoes. 

9906  W.  W.  T.  WILLIAMS.    Carrier  bag. 

10103  J.  LEE.    Boot  machinery. 


Medical. 

9673    H.  JAMES  and  G.  S.  WATERFALL.    Instruments  for 

massage  and  like  purposes. 
9771    W.  H.  BEACH.    Veterinary  dental  instruments. 
9836    A.  R.  WINTER.    Ladies'  new  abdominal  waterproof 

wrap. 

9846    F.  SCHNEIDER.    Body  belt.* 
9911    F.  T.  KAY  and  R.  L.  KAY.    Artificial  teeth.* 
10008    W.  L.  BALLING  HINDE.      Combined  massage  and 

lubricating  instrument.* 
10034    S.  H.  BURNS.    Abdominal  massage  devices. 
10067    G.  J.  MACAUARD.      Treating  of  patients  by  static 

galvanic  or  like  electrical  currents.* 
10069    J.  W.  STOBART.  Syringes. 
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Metallurgy. 

(Including  Rolliny,  Drawiny,  Casting,  etc.) 

9625  X.  S.  ARTHUR.  Machinery  for  levelling  and  setting 
angle  metal  bars. 

9708    S.  CoWPER-COLES.    Electro-deposition  of  iron. 

9859  F.  W.  GAUNTLETT.  Process  for  effecting  combina- 
tions of  metals. 

9877  A.  L.  J.  QUENEU.  Manufacture  of  metallurgical 
vessels*. 

10036    P.  A.  J.  HEAD.    Means  for  the  acceleration  of  the 

manufacture  of  open-hearth  steel  or  ingot  iron. 
10120    J.  SCHIELEX.    Electro  plating  of  metals.* 

Optical,  Mathematical,  etc.,  Instruments- 

9752  J.  T.  COOK  (E.  P.  Prentys,  United  States).  Map 
indicators. 

9780  W.  DARGNE  and  S.  DARGNE.  Compasses,  callipers, 
etc. 

9831    W.  H.  FRY.    Grip  for  compasses,  callipers,  or  dividers. 
9866    W.  ALLEN  (C.  E.  Allen  and  P.  Beck,  South  Africa). 
Drawing  pens. 

9930    J.  C.  MACIVER.    Describing  epicycloidal  and  hypo- 

cycloidal  curves. 
9961    DR.  LILIENSTEIN.    Acoustic  instruments. 


Printing  and  Typewriting. 

9926  D.  CARLOW,  Sen.,  D.  CARLOW,  Jun.,  A.  L.  CAR- 
LOW,  and  J.  W.  CARLOW.  Numbering  arrange- 
ment for  use  in  connection  with  printing  machines. 

10079  Mcl.  J.  D.  CARTON.  Carbon  paper  and  holders 
therefor.* 

Railways  and  Tramways. 

9628  M.  B.  MOUNTAIN  and  G.  M.  GIBSEN.  Cleaning 
tram  rails. 

9649    P.   R.   J.  WILLIS   (J.   D.   Gordon,    United  States). 

Electric  railway  signalling  system. 
9669    G.  SHINGLER.    Couplings  for  railway  wagons.* 
9711    R.  WHITE.    Fog  signalling  apparatus. 
9921    S.  SPEAKMAN.    Brakes  for  railway  wagons. 
9938    L.  L.  WHITE.    Fish  plate  for  the  joints  of  railroad 

rails.* 

9999    W.  TAYLOR.    Operating  railway  points  and  signals, 

10014    F.  KRUPP  AKT.  GES.  Couplings  for  railway  vehicles.* 
10027    J.  SHUTT  and  W.  M.  SHUTT.    Coupling  device. 
10092    B.    C.    SIMPSON.       Appliances    for    explosive  fog 

signalling  on  railways. 
10109    H.  SCHNELL.    Wheels  for  plough  locomotives.* 
10118    H.   LEITNER   and   R.    N.    LUCAS.      Electric  train 
lighting. 

Sanitation- 

(Including  Building  and  Hardware.) 

9719  J.  WEST  AW  AY.  Purifying  of  the  atmosphere  of 
rooms. 

9723    S.  H.  ADAMS.    Latrine  and  closets. 

9759    A.  G.  BROOKES  (C.  W.  Collyer,  W.  Crossley,  and 

H.  M.   Briggs,   United  States).      Street  sweeping 

machine.* 

9784  S.  S.  HELLYER.  Pans  of  water  closets,  bed  pans, 
sinlcs  etc 

10001    W.  R.  'HARRISON,  E.  H.  WILD,  and  A.  ROBB. 

Treating  offensive  odours  given  off  by  fish  refuse. 
10010    E.  R.  CLARKE.    Preventing  dust. 
10013    M.  M.  DUNSTONE  and  E.  A.  BARTLETT.  Sanitary 

metal  commode.* 
10045    F.  E.  RAIN  and  THE  ELTRINGHAM  SANITARY 

PIPE  &  BRICK  CO.  LTD.    Gully  traps. 
10054    H.  A.  O.  NEIL.    Water  closets  and  slop  sinks. 
10098    G.  L.  BAKER  and  S.  BAKER.    Watering  carts. 

Shipbuilding  and  Navigation. 

9636    R.  WILCOX.  Propellers. 

9684  G.  W.  JOHNSON  (Societe  anonima  Italiana  Arreda- 
menti  Navali,  Italy).    Ships'  berths.* 

9688  L.  ERNST  (H.  A.  Buck,  France).  Machines  for 
aerial  navigation. 

9693  F.  VANZINI.  Ascertaining  the  geographical  co- 
ordinates of  the  point  of  the  ship's  course.* 

9728    C.  W.  FIFE.    Submarine  vessels. 

9750    J.  MELLER.  Lifebuoys.* 

9767    L.  A.  BECHT.  Airships* 
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9850.  A.  W.  PICKARD  and  T.  A.  SCOTT.  Boat  dis- 
engaging gear. 

9871  A.  P.  JONES  (The  "Long  Arm"  System  Co.,  United 

States).    Opening  bulkhead  doors.* 

9872  W.  C.  FORBES.    Ships'  compasses. 

9975    A.  W.  F.  SMITH.    Portable  boat  or  vessel. 
10026    G.  E.  WADE.    Blade  or  fish-tail  propellers. 
10029    S.  B.  APOSTOLOFF.    Marine  vessels. 
10084    H.   WHEATLEY.      Detaching  gear  of  boat-lowering 
apparatus. 

10088  M.  W.  AISBITT  and  J.  W.  SHOTTON.  Construction 
of  ships. 

10106  R.  M.  B  ALSTON.  Kites  and  similar  apparatus  for 
aerial  flight. 

Spinning,  Weaving,  and  Allied  Trades. 

9627    E.  BARDSLEY.    Stop  motion  for  looms  for  weaving. 

9686  W.  H.  DRURY.    Woven  fabric* 

9687  W.  H.  DRURY.    Woven  fabric. 

9718  E.  POLLARD.  Press  for  pressing  lace-machine  brass 
bobbins  after  having  been  wound  with  cotton. 

9744  H.  HANNAH  and  M.  STEEL.  Spool  cams  for  lace, 
machines. 

9809    L.     FRANKENSTEIN,     J.     W.     SPENCER,  H. 

SPENCER,  and  C.  SYST.    Calico  printing. 
9916    F.  H.  GOSLING  and  E.  TAYLOR.      Winding  yam 

upon  bobbins. 
9931    H.  GRAY.    Cloth  expander. 

9942  H.  THOMPSON  and  J.  STARKIE.    Opening  machines 

for  cotton  and  other  fibrous  materials. 

9943  H.  HIRST  and  H.  HIRST  &  SONS  LTD.  Scribbling 

and  carding  machines  for  textile  fibres. 

9944  R.  ENTWISTLE.    Ginning  or  similarly  treating  cotton 

wool. 

9951  C.  HOFFMANN  and  F.  PRASSE.  Brake  apparatus 
for  the  bobbins  of  spinning  frames.* 

9954    J.    H.    FLETCHER,    J.    E.    FLETCHER,    G.  H. 

FLETCHER,  and  J.  POLLARD.  Twist  lace 
machines. 

9982    J.  TAYLOR.    Cop  carriers  and  shuttles  for  looms. 
9998    FABRIQUE  DE  PRODUITS   CHEMIQUES  FLORA 
SOCIETE  ANONYME.    Directly  converting  cotton 
or  cellulose  in  cellulose  acetates.* 
10043    F.  W.  HOWORTH  (The  firm  of  Schelling  &  Stauble, 

Switzerland).    Holding  knotting  threads  in  looms.* 
10071    J.  COOMIE.    Machines  for  tentering  and  trying  textile 
fabrics. 

Stationery  and  Paper. 

4757a  (1905)  B.  J.  B.  MILLS  (A.  B.  Dick  &  Co.,- United 
States).  Duplicators  and  means  for  attaching  stencil 
sheets  thereto.* 

9617  T.  M.  CUNDELL.    Collapsible  cardboard  boxes. 

9618  T.  M.  CUNDELL.    Collapsible  cardboard  box. 

9637  A.  T.  WARNE  and  SPICER  BROS.  LTD.  Locking 

devices  for  loose-leaf  ledger,  etc. 

9638  A.  T.  WARNE  and  SPICER  BROS.  LTD.  Loose-leaf 

ledgers,  order  books,  etc. 
9674    H.  DRECHSLER.    Pocket  letter  press. 
9714    F.  JENKINS.    Paper  bags. 

9755  C.  J.  LUCAS.    Tearing  of  paper. 

9756  C.  J.  LUCAS.  Envelopes. 

9758  G.  POURE.  Pen  and  pencil  holders.* 
9781  O.  E.  WEIDLICH.  Fountain  pens.* 
9786    II .  J.  HADDAN  (The  firm  of  Becker  &  Kolblinger, 

Germany).    Pictorial  post  cards. 
9821    R.  ABAD.  Envelopes. 

9832    W.  G.  HEYS  (General-Direction  der  Grafen  Hugo, 
Lazy,  Arthur  Heuckel  von  Donnersmarck-Beuthen, 
Germany).    Manufacturing  paper.* 
9893    H.  EVA.    Catalogue  case. 
9989    R.  COLLMAR.    Envelope  with  a  seal  mark. 
10025    W.  J.  BAKER.    Memorandum  wristlet. 
10056    C.  ADAMS.    Invoice  sheet  for  simultaneous  entry  of 
day  book  and  invoice. 

Steam  Boilers  and  Fittings. 

9635    C.  DAY.    Securing  tube  plates.* 
9710    J.  G.  MOON.    Steam  boilers. 

9726  T.  E.  MITTON  and  M.  G.  PLANE.  Water  gauges  for 
steam  boilers. 

9766    H.  LOYN.    Jointing  cement  for  boiler  coverings.* 
9829    J.  MOUAT."   Obtaining  more  perfect  combination  in 
steam  generator  furnaces. 

10018  W.  SCHMIDT.    Fire-tube  superheaters.* 

10019  W.  SCHMIDT.    Joint  for  the  fire  tubes  of  boilers. 
10115    W.  H.  MASSEY.    Water-softening  plant. 

10117    R.  Z.  DE  GRAY.    Heaters  for  the  feed  water  of  steam 
generators,* 
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Toys,  Games,  and  Sport. 

9898    W.  ROWBOTHAM  and  E.  M.  ROWBOTHAM.  Pro- 
pulsion of  toy  ships. 

9971  J.  P.  WEISSGERBER.  Throwing  and  catching  balls  * 
10064    E.  CAREY.    New  toy  or  game  of  skill. 

10070    W.  WILLS.    Cricket  bags. 

Tyres. 

9768    W.  EDMUNDS.    Covers  for  resilient  tyres. 
9791    B.  D'AUBIGNE.    Pneumatic  tyres. 
9801    K.  C.  GOODMAN.    Prevention  of  puncture  of  pneu- 
matic tyres. 
9807    C.  R.  SHAW.  Tyres. 

9845  W.  PILKINGTON.  Non-slipping  protection  for  tyres 
9886    I.  TENNANT.    Pneumatic  tyres.* 

9930    A.  E.  EVANS.    Securing  india-rubber  tyre*  to  wheel 
rims. 

10040  W.  ROBSON.    Rubber-tyred  wheels. 

10041  E.  R.  STEINHARDT.    Solid  rubber  tyres. 

10053    F.  J.  CHELL.    Pneumatic  tyre  repairing  appliance. 
10077    L.  COX.    Pneumatic  tvres. 

10090    L.  JOHNSTONE.  Manufacture  of  covers  for  pneumatic 
tyres. 

10]  10    A.  A.  BIGGS.    Pneumatic  tyres. 

Vehicles,   Wheels,  etc 

9621    C.  W.  LYON.    Wagon  axles. 

9624    F.  BRAY  and  J.  W.  PLATT.  Tramcars. 

9651  W.  R.  CLARK.    Excess-speed  alarm  for  motor  road 

vehicles. 

9715    E.  REES.    Stopping  the  revolution  of  the  wheels  of 
vehicles. 

9724    S.  CALHAEM  and  H.  W.  CALHAEM.    Appliance  for 

regulating  the  speed  of  motor  cars. 
9732    B.  S.  ELDER  and  J.  W.  MADDISON.      Brake  for 

vehicles.* 

9769    W.  EDMUNDS.    Non-skidding  devices. 

9772    WELDHEN  &  BLERIOT  LTD.  (L.  Bleriot,  France). 

Illuminating  apparatus  for  automobiles,  etc.* 
9782    A.  SCHLEP  ATTE  and  E.  IZAR.    Vehicle  with  portable 

foundation  for  the  wheels.* 
9793    P.  J.  LEAKY.    Brake-pressure  releasing  apparatiis. 
9849    J.  H.  BARRY.    Tyres  and  wheel  rims  of  motor  cars. 
9879    H.  MORAN.    Speed  indicator. 
9925    J.  D.  QUERN.    Cart  saddles. 

9972  J.  C.  WOOD.    Glass  screens  for  motor  cars. 

9979  J.  L.  MENDEL.    Speed-indicating  apparatus. 

9980  L.  DOBBIN  and  W.  MILLS.    Indicating  and  recording 

the  speed  of  road  motor  vehicles. 
9935    G.  S.  SAYNER.    Preventing  the  slipping  of  t lie  wheels 

of  road  vehicles. 
10046    A.  I.  BELISHA.    Motor  cars. 
10082    J.  C.  HUDSON.    Self-propelled  fire  engines. 

Wearing  Apparel. 

9616    J.  LATHAM.    Boot  protector. 

9660    J.  P.  MAGIMMIS.    Holding  trousers. 

9678  P.  M.  JUSTICE  (Grieb  Rubber  Co.,  United  States). 

Rubber  soles  for  boots  and  shoes. 
9696    T.    SEILER.      Combined    holder    and    fastener  for 

cravats  and  the  like.* 
9722    W.  SCHONING.    Detachable  button. 
9738    A.  MILES.    Protectors  for  boots  and  shoes. 
9805    J.  PATON.    Belts,  hat  bands,  collars,  etc.,  of  ladies' 

dress. 

9814    E.   W.  WOODERS.    Detachable  heels  for  boots  and 
shoes. 

9828    M.  SKINNER.  Purses. 

9842    J.    SINGER.  Waistcoat. 

9852    F.  A.  POUPARD.    Attaching  shirt  cuffs. 

9857    K.  OSBORNE.    Fastenings  for  boots  and  shoes. 

9927    O.  ROESLER.    Clothes  hook. 

9968    E.  G.  HEWERDINE.    Head  coverings* 
10000    W.  STANFIELD.    Pneumatic  heels  for  boots  and  shoes. 
10063    J.  E.  BROADWAY  and  H.  WHISTON.    Stud  legging 

button  (non-sewing). 
10086    C.  A.  J.  J.  LABRIQUE.    Correctly  designing  trousers 

from  the  usual  measurements. 
10089    J.  E.  FIELD.    Corset  shields. 

Miscellaneous. 

9626    R.   WATSON  and  J.   G.   SCOTT.  Bulk-measuring 
apparatus. 

9652  P.  W.  GALLAGHER.    Delivering  bills  of  meters.* 
9654    F.  G.  RILEY.    Filling  barrels. 

9672    M.    P.    CASTERLINE.      Cigarette   and   other  paper 
holder. 

9679  H.  COX.    Meters  for  liquids, 


9681    S.  LEETHAM  and  R.  E.  LEETHAM.  Automatic-feed 

weighing  and  packing  apparatus. 
9683    J.    Y.    JOHNSON    (The   Badische    Anilin    and  Soda 

Fabrik,    Germany).      Manufacture   of  discharging 

agents. 

9698  M.  KUESS  (nee  Solley).  Process  of  the  transfer  mation 
of  alfa  and  other  similar  plants  into  paper  pulp  or 
textile  fibres.* 

9704  R.  HUNT.    Fusel  oils  and  feints. 

9705  A.  COUSEN.    Generating  hydrocarbon  vapour. 
9713    R.  W.  BILL.    Flexible  support  or  suspender. 
9717    S.  A.  MARTIN.    Safety  stirrups. 

9721  J.  H.  STEVENSON.  Anti-breakage  nut-coal  shipping 
shoot. 

9731    J.    R.    BROADBY,   H.   S.  RODES,   and   II.    L.  M. 

Ml'NDY.    Measuring  and  proportioning  machine. 
9733    C.  R.  HALL  and  H.  R.  HALL.    Treating  gases,  smoke, 

etc.,  to  render  them  innocuous. 
9753    A.  C.  DA  YES.    Tobacco  pipes. 

9761  H.  E.  NEWTON  (R.  Hoe,  United  States).  Sheet- 
delivery  mechanism.* 

9775  A.  G.  BLOXAM  (F.  Cherry,  Cape  Colony).  A  catch 
for  keeping  hinges  open.* 

9779  J.  HARGER.  Treatment  of  various  substances,  such 
as  bones  and  skins. 

9798  C.  W.  MOSKOPP.  Pessaries.* 

9799  O.  FELDMANN  (W.  Faber,  Germany).    Making  signs 

appear  in  a  blank  space. 
9802    J.  HOWARTH;  Sponges. 

9811  W.    BANNISTER.      Apparatus    for   containing  and 

cutting  twist  tobacco. 

9812  J.   LEWIS  and  S.   SIMPSON.      Draught  hooks  for 

harness  or  vehicles. 

9834  A.  B.  McKEE.    Sterile  hypodermic  set. 

9835  J.  ELLIOTT.    Match  boxes. 

9843    J.  W.  BROWN.    Advertising  devices. 

9854    A.  E.  HUMPHREY.    Leaf-holding  attachment.* 

9856  WILKINSON  &  RIDDELL  LTD.  and  G.  H.  WILKIN- 
SON.   Manifold  copying  apparatus. 

9861    E.  GIROUX.    Indicating  and  reserving  places.* 

9867    T.  F.  JONES.    Exhibiting  curtains. 

9875  THE  MORGAN  CRUCIBLE  LTD.  and  C.  W.  SPEIRS. 
Manufacture  of  stratified  blocks  of  plumbago.* 

9902  A.  MARSDEN.  Treating  bones  to  obtain  \aluable 
products  therefrom. 

9904  ECCO  WORKS  LTD.  and  D.  \Y.  IJASSETT.  Ground 
peg  and  fastener  for  securing  the  ropes  of  tents,  etc. 

9928    H.  S.  IPSEN.    Alarm  arrangement  on  a  door  lock. 

9932    P.  HODKINSON.  Transferine. 

9934    W.  A.  LARGE.    Pipe  bowl  scraper. 

9936    E.   WOTZEL.    Fastening  devices.* 

9945    THE  BIRMINGHAM  ADVERTISING  TABLET  CO. 

LTD.  and  C.  J.  AKEHURST.  String  cutters  for 
attaching  to  string  boxes,  counters,  etc. 

9957  G.  B.  J.  NUTTALL  and  A.  A.  WHITLEY.  Calender- 
ing rolls. 

9976  W.  H.  FLETCHER.    Fire  escape. 

9977  J.  D.  MARSHALL.    Flexible  elastic  gum  bougie. 
9990    H.  SCHOLZ.    "Tomb  hill  cover." 

99*94    W.  HUNT  (B.  Hunt,  United  States).    Separation  of 

solids  from  liquids. 
9995    T.  R.  VvTTHECOMB.    Packing  and  pressing  cigars. 
10004    J.  C.  SELLARS.    Conveying  air  and  other  gases. 
H'024    O.    SUNDERLAND.       Apparatus    for  gynecological 

purposes. 

10044    H.  L.  MOTTER.    Can-opening  key.* 

10051    G.    C.  MARKS   (A.   Augustus  Low,   United  States). 

Brush  holders.* 
10057    M.  E.  MOUNSEY.    Liquid  level  indicator.* 

10060  H.  GITTINS  and  R.  GITTINS.    Displaying  curtains, 

etc.,  in  shops. 

10061  L.  DAVIES.  Clinometers. 

10062  J.  SMITH,  F.  SMITH,  and  W.  SMITH.    Machines  for 

sawing  stone. 
10066    W.  PATRICK.    Field  and  other  gates.* 
10073    A.  W.  ABBOTT.    Floating  form  of  suction  box. 
10080    C.  E.  S.  THILLIPS.    Charcoal  tobacco  pipes.* 
10083    W.  GRAAFF.  Supporting  and  controlling  extincteurs.* 

10094  E.  WINCKS.    Means  for  hanging  curtains. 

10095  E.  WINCKS.    Plant  and  flower  support. 

10096  E.  WINCKS.    Window  screen. 

10099  F.  W.  ADAMS  and  F.  C.  COOPER.  Apparatus  in 
which  bronze  and  like  powdery  substances  can  be 
applied  to  printed  surfaces. 

10114    G.  C.  MARKS  (J.  Roberts,  Natal).    Indicator  board.* 


Obituary. — We  regret  to  announce  the  death  of  Sir 
Benjarndt)  Hiagley,  which  took  nlaee  on  the  11th  hist.  He 
was  a  prominent  ironmaster  m  the  Midlands,  and  was  president 
of  the  Staffordshire  Iron  and  Steel  Trade  Association, 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

COMPILED   BY   MESSRS.   MARKS  AND  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Op2iosition  up  to  June  19th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

G2.3    BEANES  &  WALTON.    Hot-water  heating  apparatus. 

This  is  a  system  of  hot-water  heating  apparatus  in  which 
the  water  is  automatically  circulated  in  a  pulsating  manner. 
Steam  generated  in  boiler  a  passes  to  the  displacement 
vessel  c,  forcing  water  through  the  circulating  conduit  e 


past  the  non-return  valve  d.  Steam  entering  the  pipe  h 
will  be  condensed,  thus  reducing  the  boiler  pressure  and 
allowing  of  a  fresh  supply  to  flow  from  expansion  tank  f. 
There  are  a  number  of  alternative  methods  described. 


8023 


HARRISON, 
engines. 


Ignition  devices  for  internal-combustion 


This  is  a  type  of  igniting  device  in  which  the  gaseous 
charge  is  fired  by  being  brought  into  contact  with  a  heated 
surface.  The  three  figures  shown  illustrate  how  the 
operation  is  effected.    In  each  case  6  represents  the  firer, 


which  either  constitutes  the  tube,  or  is  contained  within 
the  chamber  a.  A  connecting  tube  c  leads  to  the  combustion 
chamber  d.  The  internal  space  thus  contains  inert  gas, 
which  can  be  discharged  when  required  through  the  passage 
f  by  the  timing  valve  g,  and  allow  the  charge  to  reach  the 
firer.    Means  of  operating  the  timing  valve  are  described. 
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DOWNING  (GaHy).    Telephonic  repeating  system. 
O'BRIEN  &  BROWNING.    Apparatus  for  adding  or 
calculating. 

ROYDEN  (Cei-Rigotti).  Repeating  or  magazine  rifles. 
COLEMAN  &  FENDER.    Clip  for  temporarily  holding 

duplicate  bill  heads  and  such  like  in  cover. 
RUDENICK.    Beer-glass  mats. 
COSTANTINI.    Internal-combustion  motors. 


This  relates  to  a  double-acting  double-cylinder  motor, 
rings  being  provided  on  the  piston  rod  to  ensure  tight 
joints.    The  cranks  are  placed  at  180  deg.  apart. 
8141    PANTON  &  BROWN.    Communion  cup. 
8143    HARTLEY.    Apparatus  for  use  in  learning  to  read 

semaphore  signals. 
8189    BUTLER.    "  Turn-over  "  tables  of  moulding  machines, 
and  apparatus  for  gripping  and  releasing,  moulding 
boxes  and  runners  employed  in  connection  with  such 
machines,  and  apparatus  for  facilitating  the  mani- 
pulation of  moulding  boxes  and  the  placing  of  mould- 
ing boxes  together  for  casting. 
Catches  are  provided  to  hold  the  moulding  box  or  mould- 
ing boxes  in  position  for  the  sand  to  be  compressed,  the 
catches  being  moved  into  and  out  of  position  by  a  hand 
lever. 

8231    SCHONLING.    Cigarette,  cigar,  and  like  cases. 

8293    CHERRIER   &    LION.     Internal-combustion  motors. 

[Date  applied  for  under  International  Convention, 

April  11th,  1903.] 

The  hydrocarbon  is  injected  simultaneously  with  the 
quantity  of  air  required  to  form  the  explosive  mixture  in  a 
vaporised  state,  the  injection  being  effected  by  a  pulveriser 
injector,  the  spray  being  directed  on  to  the  heated  walls 
of  the  admission  valve  box. 

8376    EMMETT.    Contrivance   for   preventing   breakage  of 

warp  threads  in  looms  for  weaving. 
8426    BOULT  (Soc.  Italiana  Dei  Form).    Ovens  or  stoves. 
8459    KYLE.    Self-acting  temple  barrel  for  looms. 
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8222    FORBES.    Generators  of  acetylene  gas. 

This  is  a  means  of  automatically  regulating  the  supply 
of  water  to  the  carbide.  Water  tanks  are  provided,  and 
connected  by  a  syphon.  In  the  tank,  supplied  from  the 
water  main,  is  a  float  which  lakes  up  nearly  the  superficial 


area  of  the  tank  and  rises  and  falls  with  the  gas  holder,  so 
that  on  the  holder  sinking  the  float  is  lowered,  rises  the 
height  of  water  to  above  the  level  of  top  of  syphon,  causing 
a  supply  to  reach  the  generator. 

8403    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric   Co.).    Alternating   electric-current  motors 
and  generators. 
The  object  is  to  provide  in  an  alternating  current  machine 
a  synchronous  operation  at  a  plurality  of  speeds,  and  be 


able  to  start  from  rest  and  change  from  one  speed  to  another 
under  load.  A  large  number  of  methods  are  described  for 
attaining  this  end,  the  illustration  shown  relating  to  the 
connections  adapted  to  provide  three  speeds. 

8492    HODGE.    Gas  purifiers. 

8519  BOIRAULT.  Coupling  devices  for  air  and  steam  con- 
duits for  railway  vehicles.  [Date  applied  for  under 
International  Convention,  April  14th,  1903.] 

8531    PALMER.    Figuring  or  shading  of  velvet. 

8561    PRATT.    Window  fasteners. 

8600  BEEMAN.  Mixing,  churning,  concentrating,  or  drying 
of  semi-liquid  or  viscous  materials  and  apparatus 
therefor. 

8644    HAGGARTY.  Calenders. 

8687  GRAHAM.  Methods  of  and  means  for  cutting  pro- 
peller surfaces  by  machinery. 

8755  ASA  LEES  &  CO.  LTD.,  and  TAYLOR,  Spinning  and 
doubling  frames. 

8759    GAMWELL  &  GAMWELL.  Small-arms. 

8788  FAUCHEUX  &  BOSSIERE.  Process  for  the  manu- 
facture of  gelatine  and  glue.  ' 


8501    CUMMINS.    Controllers  for  the  motors  of  electrically- 
propelled  vehicles. 


This  relates  to  a  controller  for  the  motor  of  electrically- 
propelled  vehicles  in  which  a  brake  magnet  is  supplied  with 
current  from  the  motor  when  acting  as  a  generator. 

8620   VON  ZVVEIGBERGK.    Electric  motors. 

An  alternating-current  motor  is  arranged  to  start  with 
the  torque  of  a  direct-series  motor.  A  pair  of  motor 
armatures  and  a  pair  of  inductance  coils  are  arranged  in 
a  local  circuit.    The  coils  are  linked  with  the  same  magnetic 


13 


8853 
8872 

8923 
8946 
9020 


circuit,  while  the  local  circuit  is  connected  to  the  alter- 
nating current  source.  The  local  circuit  is  divided  into 
two  parts,  in  each  of  which  is  disposed  one  inductance  coil 
and  an  armature  of  each  motor,  the  whole  arrangement 
being  adapted  to  supply  each  motor  with  current  pulses  of 
one  sign  only. 

MARY  STACEY,  Administratrix  of  the  Estate  of  the 
late  James  Henry  STacey,  deceased,  and  HENRY 
JAMES  STACEY.    Stenci'l  printing  apparatus. 
RIGBEY.    Physical  exerciser. 

SHILLITO  (Firm  of  Julius  Fischer).    Rotary  colour 

printing  machines. 
CHISHOLM.    Stair  rods  and  the  like. 
ADAMS.    Plant  pots. 

HETENi'I,  DEDICS,  &  DEDICS.    Explosion  motors. 


In  this  device  for  altering  the  ignition  point  whilst  the 
motor  is  running   the  make  and  break  occurs  between  the 
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pin  5  and  the  lever  6.  This  latter  is  given  a  turning  move- 
ment through  the  shall  7  by  the  crank  8,  whilst  this  crank  is 
operated  by  the  lever  9,  whose  bottom  end  works  in  a 
distributing  cam  11.  The  position  of  this  cam  is  regulated  by 
a. clutch  gear  and  lever  worked  by  the  operator. 

8988    PRESCOTT.     Apparatus    for    protecting    ships  from 
torpedoes. 

Consists  in  forming  a  protecting  apparatus  of  a  number 
of  parallel  rods  composed  of  wood,  having  a  certain  degree 
of  flexibility  and  encased  with  thin  sheet  metal,  the  rods 
being  mounted  between  supports;  upon  each  of  the  rods  are 
mounted  at  suitable  intervals  a  number  of  retarding  or 
cutting  rings. 

9201    JUSTICE  (Voelke).    Means  of  constructing  seamless 
hollow  articles. 

Consists  in  forming  the  pattern  from  a  fusible  substance 
and  electrolytically  depositing  a  coating  upon  the  pattern 
and  then  heating  the  shell  to  a  temperature  above  the  fusing 
point  of  the  substance  of  which  the  pattern  is  made, 
removing  it  thereby  from  its  shell  and  coating  the  shell  with 
a  molten  metal  or  alloy  adapted  to  adhere  to  the  shell, 
whereby  an  integral  seamless  hollow  shell  is  formed. 

9327    CROSSLEY  &  ATKINSON.    Starting  of  internal^c-oni- 
bustion  engines. 

This  consists  of  a  reservoir  C  into  which  is  pumped  the 
explosive  mixture  by  the  pump  D.  After  setting  the  crank 
a  short  distance  on  the  working  stroke,  the  valve  A  is 


33  Xj/ot, 


opened  aud  then  (he  charge  ignited  by  a  sparking  plug 
at  F,  or  other  means.    The  reservoir  and  cylinder  are  first 
charged  with  the  mixture  at  atmospheric  pressure  by  open- 
ing valve  A,  the  admission  and  exhaust  valves. 
9378    EDMONDS  &  McKENZIE  &  HOLLAND  LTD.  Tablet, 
train  staff,   and   like   systems,   and   apparatus  for 
working  traffic  on  single-line  railways. 
9396   REESE.    Gas  producer. 

9522   HELE-SHAW.    Friction    clutches,    brakes,  dynamo- 
meters, and  the  like. 
To  prevent  the  edges  of  the  grooves  in  the  driven  and 
driving  members  respectively  from  becoming  indented  by  the 


corrugated  driving  discs,  the  portions  of  the  latter  which  fit 
within  the  grooves  are  fitted  with  saddle  pieces,  so  that  the 
bearing  surface  is  inci eased. 

9628    O'NEILL.    Saddle  attachment  for  lashing  or  urging 
horses. 

HARDING.    Pans  for  heating  milk  and  other  liquids 

or  substances. 
HIBBERD.    Cash  registers. 

REESE.    Method  of  heating  pipes,  ducts,  and  the  like 

containing  fluids  by  means  of  gas. 
HAZEL.    Coop  or  pen  for  pheasant  and  poultry  rear- 
ing. 

PURCOCKS.    Metal  casements. 

CLARK.    Machine  for  filling  receptacles  with  crystals, 

powders,  and  the  like. 
BROWN.    Apparatus  for  cutting  lard,  butter,  soap,  and 
the  like  substances  into  a  number  of  blocks  of  desired 
measurements. 


9629 

9978 
10093 

10126 

10222 
10318 

10377 


10252    BUTLER.    Axles  for  the  wheels  of  road  vehicles. 

The  axle  tree  is  of  I  section,  and  the  ends  of  the  upper 
and    lower    flanges   are    separated    from    the    web,  and 


respectively  tinned  upward  aud  downward.  Barrels  to  receive 
the  naves  of  the  wheels  are  bolted  on  to  said  bent  portions 
of  the  axle-tree  flanges. 

10466a  DREYMANN.  Utilisation  of  fatty  acid  esters  as 
alimentary  fats,  illuminating  oils,  ointment  bases, 
and  the  like.  [Date  applied  for  under  Patents  Rule, 
9,  May  6th,  1904.] 

10502    GRIESBACH.    Prepayment  electricity  meters. 

In  connection  with  the  channel  for  the  coin  a  wheel 
provided  with  arms  (which  wheel  acts  as  the  checking  device) 
is  fixed  and  operated  by  an  escape  wheel  and  pawl,  which  is 
actuated  by  the  power  of  the  meter,  the  channel  having  a 
pivoted  floor  which  drops  with  the  weight  of  the  coin  and 
completes  the  circuit. 

10683    WHEATLEY  (E.  W.  Bliss  Co.).  Clutches. 

Both  driven  and  driving  member  are  provided  with 
a  groove,  in  which  an  oscillatory  key  A  is  located.  A  spring- 
seated  pin  B  tends  to  keep  the  key  in  the  position  where  it 


engages  with  driving  and  driven  member,  but  it  is  counter- 
acted by  a  stop  C  and  several  springs,  by  means  of  which 
the  machine  runs  cither  intermittently  or  continuously  at 
will. 

10697  DILLIG  &  DILLIG.  Differential  gearing  for  motor  road 
vehicles.  [Date  applied  for  under  International  Con- 
vention, May  8th,  1903.] 

The  axle  is  made  in  two  parts,  and  a  hollow  flange  is 
mounted  on  each  part.  The  parts  when  brought  together 
form  a  complete  casing,  which  is  fitted  with  a  sprocket 


wheel.  Each  shaft  is  fitted  with  a  ratchet  wheel  with  which 
engages  a  double-pointed  paw!.  Provision  is  made  for 
swinging  the  pawl  so  that  the  ratchet  wheels  may  be  driven 
in  a  backward  or  forward  direction,  and  also  allow  one 
ratchet  to  move  faster  than  the  other,  as  when  turning  a 
corner. 

10698    DENT  &  LEACH.    Dry  seats  for  use  on  tramcars  and 

other  outdoor  situations. 
10741    REID  &  KIEKIE.    Driving  axles  of  automobiles  and 

other  vehicles. 
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107GI    MASSEy,    Pneumatic  power  hammers. 

Valves  are  arranged  in  the  passages  connecting  the  res- 
pective ends  of  the  pump  and  hammer  cylinders,  by  which 


communication  is  obtained  between  the  two  cylinders  and 
two  auxiliary  chambers  A,  which  respectively  communicate 
with  the  upper  and  lower  ends  of  the  cylinders. 

10784    LOCK  &  NORTH    Printing  machines. 

10732    JOHNSON.    Method  of  stopping  moving  carriers. 

10880    BRI1ISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric  Co.).    Transmitting  power  electrically  and 

controlling  same. 

The  transmission  mechanism  comprises  two  series-wound 
dynamos,  both  arranged  to  exert  their  torque  upon  the 


driven  element  lor  rotation  in  one  direction.  For  the 
opposite  rotation  the  torques  are  opposed  the  one  to  the 
other.  Provision  is  also  made  to  vary  the  relative  torque 
per  ampere. 

10882    BRITISH    THOMSON-HOUSTON    CO.    LTD.  and 
HOLDEN.    Electric  meters. 


The  armature  or  rotating  portion  A  of  the  meter  is 
immersed  in  mercury,  and  is  in  the  form  of  a  disc,  composed 


of  conducting  material,  which  carrips  a  number  of  insulated 
conducting  strips  adapted  to  be  interconnected,  so  that 
the  current  may  flow  through  two  or  more  strips  in  series. 


10971 


SHARPE.    Cut-out  for  silencers  of  internal-explosion 
engines. 

The  exhaust  gases  on  passing  from  the  inner  to  the 
outer  chamber  can  be  exhausted  directly  into  the  air  by 


means  of  the  valve  A  which  covers  a  port  in  the  case  and 
is  held  in  position  by  a  spring,  the  valve  being  drawn  over 
by  a  wire  attached  to  the  rod  on  which  it  is  mounted. 

11052    BROWN.    Points  and  crossings  in  the  permanent  ways 
of  railways  or  tramways. 

BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Railway  or  tramway  signalling  systems. 

The  system  comprises  home  and  distant  signals,  and  an 
alternating  current  is  connected  to  one  end  of  a  block 


11074 


and  two  relays  connected  to  the  other  end;  also  means 
controlled  by  the  home  signal  of  the  following  block  for 
reversing  the  connections  mentioned. 


11106 


HOLMES  &  HEATON.    Apparatus  for  indicating  and 
recording  the  speed  of  vehicles. 


U/oO/u, 


A  tape  is  moved  at  a  speed  corresponding  to  the  speed 
of  the  vehicle,  and  a  needle  which  is  operated  at  regular 
intervals  by  clockwork  perforates  the  tape  at  varying 
distances  according  to  the  speed. 

11121  MOORE  &  BENNETT.  Means  of  electrically  controlling 
the  movements  of  a  cage  working  in  a  lift  or  hoist, 
or  of  a  car  travelling  on  an  inclined  or  other  railway. 

11131  RUSSELL.  Method  of  attaching  the  oil  container  to 
motor  lamps  burning  paraffin  or  the  like. 

11384  TITLEY.  Wood  blocks  for  paving,  and  the  machinery 
for  manufacturing  the  same. 
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11404    CROWTHER  &  GLOVER'S  WATER-TUBE  BOILER 
CO.  LTD.    Furnaces  or  fireboxes  of  steam  generators. 
The  firebox  has  any  of  its  sides  formed  of  a  single  row 
of  divided  or  double  flow-water  tubes  placed  close  together 
side  by  side,  with  their  upper  ends  screwed  into  the  roof 


of  the  firebox,  whilst  the  lower  ends  are  quite  free  to  move 
under  expansion.  The  roof  plate  is  extended  on  each  side 
up  to  and  riveted  to  the  barrel  or  firebox  shell  side  and  end 
plates. 

11548    BAMBER  &  ANDREWS.    Internal-combustion  engines. 
Tlie  engine  comprises  pump  cylinders  A  and  explosion 
cylinders  B,  each  being  fitted  with  a  rotary  piston,  whose 


faces  slide  upon  spring-controlled  divisions;  thus  charges 
are  drawn  into  the  pump  cylinder  and  compressed,  when 
the  port  to  the  smaller  explosion  chamber  is  opened  and  the 
gases  fired,  thus  giving  four  explosions  for  each  revolution. 

11615    LAWSON.    Machine  for  stamping,  forming,  and  deliver- 
ing blocks  or  pats  of  butter  or  other  plastic  material. 
11037    DAVIDSON.    Spectacles  and  eye-class  frames. 
11883    ENTWISLE    V   KENYON    LTD.,    KENYON,  & 

KENYON.    Wringing  and  mangling  machines. 
11954    WRIGHT.    Water-level  indicators  for  tenders  of  loco- 
motive engines. 
Comprises  a  pivoted  lever  with  a  float  arranged  across 
the  tender  tank,  an  indicating  rod  pivoted  to  the  lever, 
and  a  guide  with  a  pointer  on  end  of  indicating  rod,  a 
cylindrical-shaped  casing  being  provided  in  which  the  guide 
and  pointer  work. 
11974    MURPHY.    Clip  for  holding  tickets,  papers,  and  other 
articles. 

12186    HARTMAN.       Vacuum     conveyer      or  transporter 
apparatus. 


11561    KELLY.    Internal-combustion  engines. 

The  engine  has  duplex  pistons  working  one  crank  shaft, 
and  two  are  coupled  together,  and  the  pump  cylinder  of 


each  engine  is  connected  with  the  working  cylinder  of  the 
other  by  a  pipe  having  a  non-return  air  valve.  The  valves  in 
each  pipe  are  operated  from  the  governing  mechanism. 

11642    SADLER.    Tyrea  for  motor  cars  and  other  vehicles. 

The  tyre  comprises  the  elastic  cushion  A  mounted  on  the 
wheel  rim.    The  periphery  is  formed  of  slotted  wood  blocks, 


and  an  elastic  layer  is  interposed  between  the  cushion  A 
and  the  blocks.  Side  plates  bolted  together  and  to  the  rim 
hold  the  tyre  firmly  in  place. 

11880    ALBION  MOTOR  CAR  CO.  LTD.   and  MURRAY. 
Magneto-electric  generators. 


This  invention  provides  a  simple  construction  of  magneto- 
electric  generator,  and  obviates  the  use  of  collector  rings. 
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The  machine  has  a  stationary  armature  A.  Field  magnets 
B  are  arranged  equi-distantly  at  either  side  of  the  latter, 
and  an  induction  rotor  C  carrying  two  sets  of  circum- 
ferential inductors  parallel  alternating  with  one  another, 
and  in  series  in  the  same  magnetic  field. 

12337    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Thermal  cut-outs  for  electric  circuits. 

An  enclosing  envelope  A  is  provided  for  the  fuse  wire  B, 
comprising  an  open-ended  tubular  portion  and  an  enlarged 


portion  or  chamber  C  in  communication  therewith.  The  cur- 
rent on  exceeding  the  capacity  of  the  fuse  destroys  the  fuse 
wire  B,  t lie  arc  which  is  formed  being  extinguished  by  the 
generated  gases  expanding  in  the  chamber  C. 

12338    BRITISH  THOMSON -HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  switches. 
This  is  a  device  for  controlling  the  circuit  of  an  electro- 
magnet operating  on  the  main  circuit  breaker  arm.    It  com- 
prises a  continuous  contact  on  the  motor  rheostat  switch 


having  its  operating  surface  in  two  planes,  and  a  push-button 
on  the  rheostat  arm  adapted  to  be  held  in  contact  with  the 
lower  surface  of  the  continuous  contact  by  the  operator, 
and  to  remain  in  contact  with  the  higher  surface  inde- 
pendent of  the  operator. 

12393    KEY.    Water  heaters  for  baths  and  other  purposes. 
12661    CURBISHLEY.    Handles  of  bats,  clubs,  and  the  like 
used  in  sports. 

12734    COOK.    Photographic  enlarging  or  reducing  apparatus. 
12746    HILL.    Case  for  carrying  sporting  gun  on  cycle. 
12777    KIRSTEN.      Apparatus  for  sharpening  rock-drilling 

machine  bits,  hand  drills,  and  the  like. 
12783    NICHOLAS.    Means  for  uniting  a  pair  of  bicycles  to 

form  a  quadricycle. 
12845    LONGSDON      &     WILKINSON.       Wringing  and 

mangling  machines. 
12856    HOFMANN.    Appliances  for  treating  the  human  foot. 


12715    SIR  W.  G.   ARMSTRONG,  WHITWORTH,    &  CO. 

LTD.,  and  MURRAY.  Firing  mechanism  of  ord- 
nance. 


In  firing  mechanism  for  ordnance,  in  which  a  lock  frame 
slides  at  right  angles  to  the  obturatoi  stem,  the  frame  is  pro- 
vided with  cam  surfaces  for  ejecting  the  tube.  Various 
modifications  are  shown. 

12864    MACMASTER.    Journey  recorder  for  road  vehicles. 

A  disc  or  card  is  rotated  by  clockwork  mechanism 
divided  by  lines  indicating  time.  The  recording  pen  is 
operated  by  means  of  a  stepped  cam  to  draw  a  series  of 


V 

radial  lines.  The  steps  are  proportionate  to  a  unit  distance 
traversed  by  the  road  wheel,  so  that  the  distance  between 
successive  pairs  of  radial  lines  indicates  the  time  occupied 
by  the  vehicle  in  traversing  each  successive  unit  of  distance. 

12375    OGDEN.    Steam  traps. 


In  steam  traps  which  are  controlled  by  the  contraction 
and  expansion  of  a  tube,  a  rod  or  cylinder  A  is  placed  in 
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said  tube,  leaving  an  annular  space  B.  This  allows;  only  a 
thin  film  of  water  to  be  in  the  tube,  which  gets  cool 
very  quickly,  the  action  of  the  trap  being  thus  very  rapid. 
12899    DUTTON,  EDMONDS,  and  McKENZIE  &  HOLLAND 

LTD.    Railway  point  and  signal  apparatus  and  the 

like. 

12907    BEYA.    Valves  for  steam   engino  cylinders. 


The  valve  (either  main  or  auxiliary)  is  actuated  by  the 
piston  itself  coming  into  contact  with  a  hard  plate  attached 
to  the  valve.  The  quantity  of  steam  admitted  to  the 
cylinder  is  regulated  by  a  ceulrifugal  governor. 

12913    COLES.    Couplings  for  railway  vehicles. 

Means  are  provided  in  this  invention  whereby  the  vacuum 
or  air  brakes  may  be  automatically  coupled  when  the 
vehicles  are  pulled  together.    For  this  purpose  the  opposite 


parts  of  the  coupling  are  provided  with  apertures  A  and 
valves  adapted  to  make  a  through  communication  between 
the  brakes  of  the  respective  vehicles. 
12938    GKEY  <fc    NORRIS.    Driving    of   jacquard  machines 

employed  in  looms  for  weaving. 
12950   HUB  TWO-SPEED  GEAR  CO.  LTD.,  REYNOLDS  & 
PALMER.    Variable-speed   gear  for  cycles,  motor 
cycles,  and  other  similar  vehicles. 


To  strengthen  the  studs  on  which  the  planet  pinions 
rotate,  they  are  provided  with  hard  metal  bushes  A  which 
are  flanged  on  the  outer  end,  the  Uange  supporting  the 
outer  end  of  the  stud  as  shown. 


12989    SHIELDS   &   DICKINSON.    Mechanism   for  blowing 

bubbles  inflated  with  gas. 
L3l>02    WASSMUTH.  •  Steam-operated  liquid  sprayers. 
13038    CONNELL.    Cash  tills  or  check  tills  for  shops. 
13046    GROVE  &  GROVE.    Certain  kinds  of  buttons  and  tools 
or  appliances  for  use  in  the  manufacture  of  the  same. 
13052    BAMBER.    Horse  hoof  or  shoe  pads. 
13057    FORRESTER.    Guards  for  hats  and  the  like. 
13064    ROBERTS.    Water-tube  boilers  and  steam  generators. 
This  invention  is  a  novel  arrangement  to  boilers  in  com- 
bination with  one  common  furnace.    The  boilers  A,  A1  are 
placed  with  the  inclined  tubes  B  over  the  common  furnace 


('.  The  firebars  may  be  provided  with  a  flame  wall  if 
desired.  The  ashpit  is  divided  into  suitable  sections,  the 
combustion  in  any  chamber  regulated  by  opening  the  ashpit 
doors  of  each  section. 

13070    WARWICK  MACHINERY  CO.  LTD.,  and  SAMUEL- 
SON.    Governing  of  elastic-fluid  turbines. 


The  nozzle  valve  is  fitted  with  an  eleetro-magnetically- 
contvolled  pilot  valve  A  arranged  within  a  removable  plug 
fitted  to  the  valve  chamber  in  line  with  the  valve.  The 
pilot  valve  is  operated  by  a  solenoid  B. 
13077    THOMPSON  (Aburu).    Mechanism  for  regulating  the 

action  and  sound  of  megaphones  and  gramophones. 
13088    HARRISON.    Means  or  apparatus  for  the  illumination 

of  streets  and  similar  places. 
13114    HIVEY.    Automatic  disinfectors  for  water  closets  and 
the  like. 
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13093    LAKE  (Aurora  Automatic  Machinery  Co.).  Portable 
pneumatic  motors.  . 

The  portable  pneumatic  motor  for  driving  a  drill  or  other 
tool  comprises  two  working  cylinders  which  diverge  from  a 


oonijiion  central  crank  chamber,  two  valve  chambers  arranged 
transversely  to  the  cylinders,  and  a  common  supply  chamber 
which  communicates  with  the  valve  chambers.  A  sectional 
elevation  and  plan  are  shown. 

13115  BRADSIIAW.  Device  for  attaching  curtains  to  rings 
without  safety  pins,  the  same  device  being  also  appli- 
cable in  connection  with  ladies'  dress  holders,  eye- 
glass cords,  hat  guards,  and  other  articles. 

13125  HUMPHRIES  and  JAMES  HUMPHRIES  &  SONS 
LTD.  Spools  and  spool  frames  of  looms  for  weaving 
tufted  earnets  and  other  similar  fabrics. 

13135  SMITH,  LILLIE,  BUTTERFIELD,  &  PATTISON. 
Bedsteads  and  the  like. 

13143    HUTCHINGS.  Turbines. 

The  turbine  consists  of  a  central  annular  wheel  provided 
with  peripheral  recesses  and  radial  abutments  against  which 


the  steam  can  act,  and  a  series  of  supply  passages  arranged 
to  deliver  steam  to  drive  the  turbine  wheel  in  the  right 
direction.  The  steam  passages  are  controlled  from  a  single 
lever. 

13114    LAB  AN.    Blind  for  windows  and  other  places. 

13158  UEII'EL.  Plastic  composition  suitable  for  the  manu- 
facture of  buttons,  electrical  insulating  material,  or 
other  articles,  and  process  of  manufacturing  same. 

13161  OA  POL  AN    (General    Electric  Co.).    Manufacture  of 

ti laments  for  incandescent  lamps. 

Consists  in  treating  the  filaments  with  a  compound  such 
as  pentafluoride  of  idodiue,  all  of  the  constituents  of  which 
are  easily  volatilised.  The  treatment  lengthens  the  life 
and  efficiency  of  the  filament. 

13162  FIE  A  D,  W  I! IGIITSON,  &  CO.  LTD,  WRIGHTSON  & 

RTfiGQUIST.  Apparatus  for  tipping  coal  and  other 
materials. 


13177  CONSOLIDATED  ENGINEERING  CO.  LTD.  and 
HARVEY  EZRA  BROWN.  Automatic  vacuum  or 
air-pressure  brakes. 

To  more  rapidly  apply  the  brakes  a  series  of  supple- 
mentary valves,  each  actuated  electrically  by  a  solenoid, 


are  opened,  which  causes  a  light  application  of  the  brakes 
by  opening  a  ball  valve  to  admit  a  small  quantity  of  air 
to  the  train  pipe.  Upon  an  emergency  stop  the  usual  rapid- 
acting  valve  would  be  opened. 

13178    MARGEWOOD  LOCK  CO.  LTD.  and  WOOD.  Locks. 
13180    DOWSING.    Electric  radiators. 

13203  TAYLOR.  Fireplaces  and  hearths  used  in  private 
houses,  offices,  public  buildings,  and  the  like. 

1  3230    BEEBEE.    Harness  saddle-tree  gullet  and  back  plates. 

13251  COULDREY  and  ALFRED  COULDREY  &  CO.  LTD. 
Paper  bag. 

13262    WARD.    Means  of  securing  corks  in  bottles. 
13288    SAFETY     TREAD     SYNDICATE    LTD.,     and  Mc 
CLELLAND.    Sand-moulding  machines. 

Improvements  on  16633,  of  1899.  An  extension  is  pro- 
vided on  the  framing  of  the  rammer  upon  which  are  mounted 
two  cylinders.    The  piston  rod  of  each  cylinder  is  con- 


nected to  the  trolley  which  carries  the  pattern  plate.  To 
move  the  trolley  pressure  fluid  is  admitted  to  the  proper 
cylinder,  which  thus  moves  the  trolley  through  levers 
towards  or  from  the  rammers,  as  the  case  may  be. 

13295  ALDER  &  MOUSLEY.  Pneumatic  valves  for  footballs, 
punch  balls,  and  the  like. 

13299  LOWE.  Means  for  raising  and  lowering  windows  of 
cabs  or  other  vehicles. 

13342    BENTALL  &  BINGHAM.    Chaff  cutters. 

13344    COTTON.    Soles  for  bocts  and  shoes. 

13359  JOHNSON  (Soc.  Anon,  des  Forges  de  Douai).  Devices 
for  operating  doors  or  traps  and  the  like,  more 
especially  intended  for  effecting  the  discharge  of  the 
contents  of  wagons  and  other  recerDtacles. 

13375  FLAHERTY  &  FAGEN.  Devices  for" inclining  or  tilt- 
ing carboys  or  similar  articles  encasing  liquids. 


THE    PRACTICAL    ENGINEER— INVENTIONS    SUPPLEMENT.  785 


13346    HILL.    Levers  of  railway  wagon  liand-operated  brake 
gear. 

The  lever  is  provided  with  a  tumbler  pawl  which,  whilst 
adapted  to  engage  automatically  with  the  teeth  of  the 


locking  rack,  may  be  thrown  instantly  out  of  gear  with  the 
latter;  the  brake  hand  lever  may  thus  be  converted  with 
uie  greatest  ease  from  the  locking  to  the  free  type,  and 
vice  versa. 

13389  JONES.  Combination  tin  opener,  bottle  opener,  cork- 
screw, and  the  like. 

1339-t  ASHTON.  Machine  tool  holders  especially  adapted  for 
use  with  high-speed  cutting  steels. 

13396  HO  WORTH  (Daverio,  Henrici,  &  Co.).  Cleaning 
apparatus  applicable  to  sieves  and  the  collecting 
bottoms  of  flat  sieves,  grits  cleaning  machines,  and  the 
like. 

13406  CLEEK  (Schreidt).  Belief  valves  for  cylinders  and  the 
like. 

The  enlarged  end  A  of  the  valve  forms  in  conjunction 
with  the  casing  an  enclosed  chamber,  communication  being 


cut  off  between  the  chamber  and  the  inlet,  except  through 
small  passages  which  permit  the  flow  of  steam  but  throttle 
the  flow  of  water. 

13420    McILWRICK.    Snips  or  hand  shears. 

13443  STEINER.  Appliance  for  imparting  intermittent  com- 
pression to  the  elastic  bulbs  of  vaporisers. 

13646  MAXIM.  Roundabouts  and  similar  contrivances  for 
public  recreation. 

134G5  NEUMANN.  Lateral  packings  for  the  end  faces  of 
pairs  of  rollers  for  grinding  or  crushing  paints,  cocoa 
paste,  or  the  like. 

13484  DOjLDER.  Process  for  the  dyeing  of  cotton  and  the 
like  in  the  form  of  cops,  spools,  and  so  forth,  with 
alizarin  red. 

13498    BROWN.    "  Slide  rules  "  used  for  the  calculation  of  the 

cost  of  textile  fabrics. 
13530    KEEPING.    Scat  supports  for  motor  and  other  bicycles. 
13.531    PURCHAS.    Carriers  for  facilitating  the  transport  of 

military  kit  bags. 

13645  STONE.    Apparatus  for  conveying  light  articles  from 

one  place  to  another. 

13646  LYON  &  BROWN.    Pneumatic  tyre  protectors  and  non- 

skidders. 

13678  TRUFFAULT.  Driving  gear  for  motor  vehicles. 
13846  LANHAM.  Sockets  for  broom  sticks  and  the  like. 
13881    GRIFFITH.  Studs. 


13956  JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  hydroxyethyl-anilihe,  and  of 
derivatives  thereof. 

13994     ARTHUR.    Advertisement  boards  and  the  like. 

14073    HOPKINSON   (McCallum).    Tube  cutters. 


/// 


Consists  of  a  rotatable  body  part  carrying  cutters 
mounted  on  pistons  working  in  radially-disposed  cylinders. 
.Means  are  provided  for  admitting  pressure  fluid  to  force 
out  the  cutters  into  contact  with  the  inside  of  the  tube  to  be 
int.  The  tool  is  rotated  by  any  convenient  means.  The 
cutter  only  is  shown  in  the  illustration. 

14077    THOMAS.    Railway  fog  signalling  apparatus. 

1*087    SMETHURST  &  BISHOP.    Box  or  cell  and  lid  for 

electric  accumulators  on  board  ships,  motor  cars,  and 

the  like. 

14233    NATIONAL  CASH  REGISTER  CO.  LTD.  (National 

Cash  Register  Co.).    Cash  registers. 
14292    HENRY  MILLS.    Scaffolding  lor  use  for  building  and 

similar  operations. 
14318    CLOUD.    Vacuum    brake   apparatus  for  railway  and 

like  vehicles. 

A  valve  mechanism  operated  by  differences  of  pressure 
is  interposed  between  a  small  reservoir  (provided  on  each 
vehicle)  and  the  train  pipe,  and  is  so  designed  that  when 


a  small  increase  of  pressure  is  made  in  the  train  pipe  for 

applying  the  brakes  lightly,  the  air  which  is  present  in  the 

reservoir  at  atmospheric  pressure  will  be  admitted  to  the 
train  pipe  until  the  pressures  are  nearly  the  same. 

14464    LAKE  (Chemisch-Technische  Fabrik,  Dr.  Alb.  R.  W. 

Brand  &  Co.,  G.  m.  b.  H.).    Recovery  of  carbonic 
acid  from  waste  gases. 
WILKINSON.    Device  for  exhibiting  picture  post-cards, 

photos,  and  the  like. 
DAVEY.    Metallic  eyelets  or  gromets  for  sails,  tents, 

waterproof  sheets,  and  other  like  articles. 
TUORNYCROFT.    Motor-propelled  road  vehicles. 
A  number  of  improvements  are  described  with  the  object 
of  improving  the  general  efficiency  of  the  car.    An  oil  engine 
is  used,  the  tear  axle  of  the  car  being  chain  driven  from 


14513 
14524 
14901 


the  differential  gear.    The  rear  axle  is  supported  by  a 

special  arrangement  of  lamirated  springs.    A  brake  wheel 

is  also  arranged  at  one  side  of  the  differential  gear.  Other 
improvements  are  also  described. 
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10608    HERBERT     PRICE  LAVENDER 
CHARLES  WINDLE     Paper  files 
10.030    WHITAKER.    Loom  shuttles. 
16089    WATTS.    Street-watering  vans. 

16105    MOLLER-HOLTKAMP.    Dressing  or  sizing  of  yams. 

16557  HILL.  Presses  or  machines  for  stamping,  cutting, 
shaping,  and  shearing  metals,  and  for  other  like 
operations. 


The  cam  or  eccentric  shaft  for  working  the  plunger  is 
driven  by  means  of  a  worm  wheel  driven  by  a  worm  on  a 
cross  shaft.    The  cross  shaft  may  be  driven  in  any  suitable 

way.  J, 

16691    UTTLEY.    Means  for  producing  dovetailed  grooves  in 

blind  rollers  or  other  articles. 
16888    HA  NN EM  ANN.    Non-desiccating  depilatories. 
16980    HO  WORTH  (Pumphrev).    Vending  machines. 
17087    WOODBRIDGE.    Waist  band. 

17287    WONNACOTT.    Variable  speed  gears  and  free-wheel 
devices  for  cycles,  motor  cars,  and  the  like. 
A.  cone  or  collar  is  adapted  to  tit  into  the  hub  of  the 
driving  wheel,  and  is  driven  through  dogs  or  pawls  by  the 


chain  wheel,  which  can  be  raised  or  lowered  at  will,  thereby 
increasing  or  diminishing  the  distance  between  the  cone  and 
wheel,  and  so  reduce  or  increase  the  speed. 

1774,5    ADAMS.    Manhole  and  lamphole  covers  and  the  like. 
179J2    VOCE  &  PHILLIPS.    Combined  door  chain  and  socket 
bolt. 

18326    POLDEN.    Milk  churns  or  cans. 

18399  HOWARTII  and  HOWARD  &  BULLOUGH  LTD. 
Spinning,  doubling,  and  winding  frames. 

18402  KLOHMANN.  Devices  for  keeping  hot  saucepans  and 
other  cooking  vessels. 

19151  PA  RMENTIER.  Case  for  holding  and  sterilising 
surgical  instruments.  [Date  applied  for  under  Inter- 
nationa] Convention,  June  17th,  1904.1 


20039  BOOTH.  Apparatus  for  operating  tramway  points 
from  the  cars. 

The  points  arc  operated  by  a  wheel  carried  at  the 
end  of  an  arm,  arranged  to  travel  in  the  groove  of  the  rail 
and  operate  the  point  by  means  of  levers;  when  not  required 
lor  use  the  arm  can  be  raised. 

20C44  KILLINGLEY  &  MITCHELL.  Circular  knitting 
machines. 

20351  JONES  (Long  Arm  System  Co.).  System  and  apparatus 
for  electrically  operating  bulkhead  doors,  hatches, 
or  the  like. 


The  mechanism  comprises  an  electric  motor  for  swinging 
the  trap  door  or  hatch  about  its  hinges,  and  an  automatic 
cut-out  for  breaking  the  current  to  the  motor  when  the 
load  on  same  exceeds  a  pre-determined  amount. 

20536    SMYTH.    Bath  for  therapeutic  treatment  by  means  of 

electric  and  other  forms  of  radiant  energy. 
20584    MOORE.    Hat  and  coat  and  the  like  hooks. 
20696    TROOST.    Speed  meters. 

The  rotating  liquid  reservoir  is  divided  by  a  transverse 
wall  provided  with  passages  into  two  chambers,  the  passage 
in  that  of  the  chamber  which  is  in  communication  with  the 
atmosphere  terminating  in  an  axial  opening,  and  in  the 
other  chamber  in  an  opening  situated  as  close  as  possible  toth^ 
periphery,  so  that  during  the  rotation,  owing  to  centrifugal 
action  of  the  passages,  transverse  pressure  is  produced  which 
may  be  measured. 

21169    PERRY.    Permanent  way  rails. 

21352  ALSTON.  Stone-sawing  machines.  [Date  applied  for 
under  International  Convention,  June  29th,  1904.] 

21481  NATIONAL  CASH  REGISTER  CO.  LTD.  (National 
Cash  Register  Co.).    Cash  registers. 


21626    FRENTRUP.    Rolling  mills. 


The  rollers  of  each  pair  are  set  askew  to  each  other,  so 
that  the  block  to  be  rolled  receives  a  rotative  movement. 

22467    FRANCIS,    LAWRENCE,   A-    RERRIDGE.  Washing 
machines, 
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23453  FRIEG.    Knife-polishing  machine. 

23454  WALTER.    Feed  device  for  wood-working  machines. 
23550    JOHNSON.    Knife  shoulder  cleaning  and  burnishing 

machine. 

23CUU  JOHNSON  (Ferris).  Integrating  apparatus  for  use  in 
connection  with  water  meters  and  analogous  apparatus 
for  measuring  the  flow  or  pressure  of  fluids. 

The  apparatus  comprises   two  receptacles  jointly  con- 
taining a  body  of  liquid  (usually  mercury)  of  greater  specific 


gravity  than  the"  fluid  to  be  measured;  connections 
between  the  said  receptacles,  and  between  them  and  the 
tube  through  which  the  fluid  to  be  measured  flows,  and  also 
weighing  and  recording  apparatus  as  shown  in  figure. 

23612    NEWBOLD.      Enclosed    dynamo    electric  machines. 

[Date  applied  for  under  International  Convention, 
November  3rd,  1903.] 

To  give  ready  access  to  the  parts  requiring  inspection  and 
repair,  the  casing  is  so  constructed  that  the  several  parts 
may  be  taken  out  without  disturbing  the  othsrs.  'i  he 
bearings  are  supplied  with,  lubricant  from  a  common 
reservoir. 

23851    FAIRBANK.    Sash  frames. 

23990  JENSEN  (von  Soden-Fraunhofen  &  Daimler  Motoren 
Ges.).  Means  for  staiting  internal-combustion 
engines. 

Consists  in  automatically  opening  the  induction  or 
exhaust  valves  enough  to  reduce  the  amount  of  compression 
as  much  as  is  advisable,  by  causing  the  movement  of  the 
staiting  handle  for  the  purpose  of  engaging  the  clutch  on 
the  motor  shaft  to  operate  means  for  causing  the  valves 
to  open,  and  to  be  open  sufficiently  while  compression  is 
taking  place  until  the  motor  has  been  properly  started. 

24064    ONSLOW.    Gas  burners  for  heating  purposes. 

24855    SUTTON.    Bicycle  stand  or  support. 

25016    NICKLIN.    Thimbles  and  saddles  for  supporting  tiles 

during  the  process  of  firing  in  the  glaze  kiln. 
25502    JUNKERS.    Heating  and  cooling  apparatus. 
25529    MANLEY.    Lavatory  basins,  baths,  and  the  like. 
26152    CLARK.    Street-sweeping  machines. 
26787    DE  SIMONE  &  DE  S1MONE.    Collar  studs,  cuff  links, 

and  the  like. 

27053  PASSINGHAM.  Means  or  apparatus  for  filing  or 
temporarily  binding  papers  and  documents. 

27146    WILLIAMS.    Machines  for  making  pies. 

27158  SMITH-RE WSE.  Method  of  or  means  for  rotating  gas 
washer  scrubbers. 

27298    NEALE.    Sad  irons. 

27503    LAFITTE.    Head    lights    for  vehicles   and    the  like. 

[Date  applied  for  under  International  Convention, 
December  22nd,  1903.] 


25775    WINDHAUSEN.    Multiple  stage  elastic-fluid  turbines. 

[Date  applied  for  under  International  Convention, 
November  28th,  1903.] 

This  improvement  has  several  rows  of  vanes  arranged 
concentrically  one  within  the  other,  characterised  by  its 
guide  blades  not  being  arranged  on  the  entire  periphery  of 


the  rows  of  vanes,  but  on  a  segmental  portion,  for  the 
purpose  of  causing  discharged  steam  to  flow  freely  out  of 
buckets  not  acted  upon.  This  steam  is  passed  into  the 
buckets  of  next  vane  wheel  without  loss  of  velocity,  and 
is  prevented  from  acting  upon  next  vane  wheel  in  a 
direction  contrary  to  that  of  its  rotation. 

27565  CRESPIN.  Process  of  and  apparatus  for  the  manu- 
facture of  artificial  silk,  horse  hair,  ribbon,  or  straw. 
[Date  applied  for  under  International  Convention, 
April  11th,  1904.] 

27757  GIBAND  &  BANG.  White  pigment.  [Date  applied 
for  under  International  Convention,  March  25th, 
1904.] 

27839  BAYOT.  Tuyeres  or  burners  for  cupola  and  other 
melting  furnaces. 

Arrangement  for  recovering  in  the  cupolas  and  melting 
furnaces  the  carbon  oxide,  the  carburets,  and  the  carbonic- 
acid  gas  set  free  by  the  operation  of  melting.  The  gases 
are  withdrawn  from  the  above  zone  of  fusion  in  order  to  be 
injected  not  only  in  the  centre  of  this  zone,  but  also  at  its 
lower  extremity. — that  is  to  say,  the  ordinary  blast  nozzles 
through  which  a  supply  of  fresh  air  is  also  admitted. 

28294  PETERSEN.  Process  for  reclaiming  and  regenerating 
rubber.  [Date  applied,  for  under  International  Con- 
vention, June  24th,  1904.] 

28424    VIAL.    Vaporising  aparatus. 

28439    NEWTON  (American  Type  Founders  Co.).    Matrix  and 

punch-cutting  machines. 
28561    HIERNAUX.    Method   and  devices    for  casting  steel 

chains. 

28612    RICHARDS.    Wood-carving  machines. 

28884  SIMS.  Method  of  supplying  oil  to  the  wick  tubes  of 
lamps  and  stoves  and  liquids  generally  to  other  con- 
tainers. 

29002    SMAL.    Motor  using  hot  and  cold  compressed  ail. 

29269  GAUTREAU  &  GAUTREAU.  Carburetters  for 
internal-combustion  motors.  [Date  applied  for  under 
International  Convention,  April  27th,  1904.] 

A  piston,  provided  with  circumferential  holes,  is  adapted 
to  move  in  a  cylinder  which  at  one  end  is  open  to  the 


atmosphere,  and  at  the  other  end  to  a  chamber  communi- 
cating with  the  air  pipe  of  the  carburetter.  When  suction 
is  produced  in  the  said  pipe  the  piston  is  moved  inwards,  so 
that  the  air  admission  openings  are  uncovered  to  an  extent 
ooresponding  with  the  degree  of  suction. 
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28450    WILKINSON.    Elastic-fluid   turbines.    [Date  applied 
for  under  International  Convention,  March  4th,  1904.] 

A  piston-operated  valve  controls  the  admission  of  steam 
to  the  turbine  wheels.  The  lower  end  of  the  cylinder  is 
exposed  to  a  constant  high  pressure,  and  an  opening  leads 


from  the  upper  end  of  the  cylinder,  said  opening  being 
controlled  by  a  valve  by  which  the  pressure  above  the 
piston  may  be  varied,  thereby  governing  the  amount  of 
steam  admitted  to  the  turbine  wheels. 

29370  DE  DION  &  BOUTON.  Friction  clutches.  [Date 
applied  for  under  International  Convention,  June 
15th,  1904.] 

Two  parallel  friction  discs  are   rotated  by   the  shaft , 
while  a  "disc,  attached  to  the  shaft  to  be  driven,  is  placed 


between  them.  A  clutch  spring  is  arranged  to  apply  one 
driving  disc  against  the  driven  disc  so  as  to  bring  the 
latter  into  contact  with  the  other  driving  disc. 

29373  DE  DION  &  BOUTON.  Friction  clutches.  [Date 
applied  for  under  International  Convention,  August 
31st,  1904.] 

Consists  in  letting  into  one  or  both  of  the  contact  surfaces 
intermediate  unctuous  surfaces,  such  as  projections  or  studs 


of  graphite,  the  proportion  of  the  metallic  surfaces  to  the 
lubricating  surfaces  being  regulated  to  obtain  gradual 
engagement. 

29371  DE  DION  &  BOUTON.  Friction  clutches.  [Date 
applied  for  under  International  Convention,  July 
30th,  1904.] 

The  clutch  leathers  B  are  mounted  on  a  detachable  mem- 
ber rotating  inside  the  box  carried  by  flywheel,  and  means 


are  provided  for  the  purpose  of  ventilation,  which  improve- 
ments on  the  clutch  form  the  subject  matter  of  the 
British  Patent  Application  29370,  1904. 

29372  DE  DION  &  BOUTON.  Controlling  levers.  [Date 
applied  for  under  International  Convention,  August 
16th,  1904.] 

By  means  of  a  spring   the   forked  arm   takes  up  an 
inclined  position.    An  engagement  is  thus  effected  which, 


if  tension  of  spring  is  suitably  arranged,  is  sufficient  to 
maintain  the  handle  in  a  stable  manner  in  the  position  to 
which  it  has  been  moved  by  hand.  The  position  of  handle 
can  be  changed  by  pressing  the  forked  arm  against  the 
handle. 

29431    LE  BEAU.    Bait  holders  and  fish  decoys.   [Date  applied 
for  under  International  Convention,  July  27th,  1904.] 

1905. 

47    WILKE.    Magnetic  compasses. 

193    GORDON.    Safety  clasp  and  chain  to  protect  pendant, 

watches,  or  like  articles. 
299    PRIEST.    Hooks  and  eyes  for  use  upon  garments. 
315    THOMPSON  (Pfluger  Accumulatoreu-Werke  Act.-Ges.). 

Plates  for  secondary  batteries. 

The  battery  plate  is  composed  of  a  protective  envelope 
which  encloses  strips  of  active  material,  supports  being  pro- 
vided with  flanges,  connecting  pieces  engaging  with  the 
flanges,  all  being  firmly  connected  together  and  operating 
as  a  unitary  battery  plate. 

364    LEWIS.    Machine  saws. 

794  HOWORTH  (Lamperti  &  Arpesani).  Carding  and  nap- 
raising  machines. 

86S    HAMILTON,  IRVINE,  &  LEIN.    Fountain  pens. 

998  BATES.  Labels  and  tags.  [Date  applied  for  under 
International  Convention,  January  29th,  1904.] 
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-1-63    ASLAKSON.    Internal-combustion  engines. 

Air  is  drawn  into  the  pump  cylinder  A  by  the  piston, 
which  receives  its  motion  from  the  main  engine  shaft.  The 


air  is  then  admitted  to  the  power  cylinder  by  cam-driven 
spring  valves  B,  and  when  compressed  gas  is  admitted  in 
varying  quantities  by  a  governor-controlled  valve,  the 
mixture  being  ignited  by  any  suitable  means. 

1056  MULLINER  &  SMITH.  Hand  shield  for  application 
to  the  steering  wheels  of  motor  vehicles. 

1070  FREEMAN.  Game  sets.  [Date  applied  for  under 
International  Convention,  February  10th,  1904.] 

1273    SCHURICH.      Building  slab  for  walls  and  ceilings. 

1485  HARKER,  HALL,  &  WILLOUGHB  Y.  Guard  for 
collar-ironing  machines  and  the  like. 

1664  WILD.  Range  finders.  [Date  applied  for  under  Inter- 
national- Convention,  February  1st,  1904.] 

4703  ROBERTS.  Revolving  heels  or  pads  for  boots  and 
shoes. 

1878    BUELL.  Telephony. 

1964  SIDEBOTTOM  and  RUDD  &  CO.  LTD.  Chimney 
cowls,  ventilators,  or  like  devices. 

2164    FODOR  &  DE  SZEMERE.    Railway  car  couplings. 

Improvement  on  British  Patent,  No.  12011,  of  1904.  A 
two-armed  weighted  lever  for  untighteiiing  is  mounted  on 
a  shaft,  and  has  its  non-weighted  shorter  arm  attached 
to  the  lever  of  the  eccentric  by  a  rod,  and  is  locked  in  the 
tightened  position  by  a  tumbler  engaging  in  projections 
provided  on  the  hub  of  the  lever,  whereas  a  cam,  which 
is  provided  on  the  periphery  of  the  uncoupling  spring  drum 
which  is  rotatable  on  a  vertical  pivot,  releases  the  tumbler 
when  the  drum  turns  into  the  uncoupling  position,  and 
thereby  untightens  by  the  weight  of  the  lever. 

2168  HARRISON  [Erste  SehaHnuer  Tonwaren-fabriks-Act.- 
Ges.  (vorm  C.  Schlimp)].  Device  for  use  in  the  manu- 
facture of  ornamented  or  figured  plates  or  tiles  of 
cement,  clay,  or  like  material. 

2240  VON  MROKOWSKI.  Apparatus  for  outside  lath 
blinds. 

2358    McMILLAN.    Rotatable  reading  desks. 
2104    JOHNSON.    Sifting  shovel. 

2417  FRIED.  KRUPP  AKT.-GES.  Receptacles  or  cases  for 
ordnance  ammunition.  [Date  applied  for  under 
International  Convention,  March  16th,  1904.] 


A  ring  of  elastic  material  is  provided  at  the  lower  end 
of  the  case  into  which  the  nose  of  the  projectile  projects, 
a  metal  lining  A  being  placed  between  the  ring  and  the 


projectile  to  equalise  the  pressure  on  the  eluastic  ring,  and 
at  the  same  time  can  be  easily  detached,  and  are  fixed 
by  their  own  shape  aud  elasticity. 

2457    JOHNSON  (Eagle  Pencil  Co.).    Fountain  pens. 

2670    MATTHEY.    Menu  or  name  tablet  and  stand  for  table 
•  use. 

2759  AKTTESELSKABET  FREDERIKSHAVNS  JERN- 
STOBERI  &  MASKINFABRIK,  B  ROD  RENE 
HOU.UOLLER.  Clutches.  [Date  applied  for  under 
International  Convention,  February  11th,  1904.] 


The  male  member  of  the  clutch  has  a  number  of  friction 
grooves  upon  a  cylindrical  portion  of  its  body.  Three  or 
more  loose  segmental  friction  pieces  B  have  a  limited  run 
between  stops  A;  these  pieces,  having  internal  grooves  corres- 
ponding with  those  on  the  revolving  portion,  are  forced  into 
contact  with  the  female  portion  of  the  driven  member. 


3149 


3200 
3227 
333S 


MELOTTE.  Method  of  fixing  the  interior  parts  of 
centrifugal  cream  separators.  [Date  applied  for 
under  International  Conventicn,  February  20th, 
1904.] 

MESSERVY.    Sliding  oven  shelf. 

WELTER.    Machine  for  multiplying  numbers. 

FRIED.    KRUPP    AKT.-GES.      Mounting  ordnance. 

[Date  applied  for  under  International  Convention, 

March  24th,  1904.] 


The  barrel  of  the  gun  can  be  elevated  either  together  with 
the  upper  carriage,  or  independent  of  the  same.  This  is 
effected,  the  axis  constructing  independent  of  the  upper 
carriage,  so  that  it  is  located  at  about  the  lower  part  of  the 
b)  eech  end  of  the  barrel. 


3429 

3559 
3788 
3798 


3836 
4067 
4295 
4457 


4634 

4637 
4661 
4775 
5861 


DEUTSCHE  WAFFEN-UND  MUNITIONS-FA  B- 
RIKEN.  [Date  applied  for  under  International 
Convention,  February  20th,  1904.] 

ROBINSON.  Water-proof  and  damp-proof  lining  for 
boots  or  shoes. 

KRUSE.  Can-testing  machines.  [Date  applied  for 
under  International  Convention,  April  18th,  1904.] 

GOODSON.  Process  of  galvanising,  fining,  or  other- 
wise plating  wire  and  other  metallic  bodies.  [Date 
applied  for  under  International  Convention,  June  9th, 
1904.] 

SCHRODER.    Leads  for  sounding. 

LAUFFS  &  MULLER-MULLER.    Hygienic  bandage. 

THOMPSON  (Byrne  &  Dunbar).    Plastic  compounds. 

RETTENBERGER  &  KRANZ.  Appliance  and  method 
for  curing  wind  sucking  in  horses  and  cattle.  [Date 
applied  for  under  International  Convention,  May  9th, 
1904.] 

MOSS.    Means  for  preventing  side  slipping  of  motor 

and  other  vehicles. 
TULLY.    Reversible  handle  bars  for  cycles. 
BRIEDE.    Rolling  mills. 
ANDRUS.    Insect  traps. 

JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  azo-colouring  matters. 
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3824  LEAVITT.  Mechanism  for  utilising  a  gyroscope  to  con- 
trol other  apparatus.  [Date  applied  for  under  Inter- 
national Convention,  October  27th,  1904.] 


The  steam,  air,  or  other  fluid  engine  is  adapted  to  be 
controlled  by  the  action  of  the  gyroscope  A  as  shown. 

4735  FRIED.  KRUPP  AKT.-GES.  Sighting  gear  of  barrel 
recoil  ordnance.  [Date  applied  for  under  Inter 
national  Convention,   April  14th,  1904.] 


In  ordnance  with  screw-elevating  gear  and  sighting  gear 
adjustably  mounted  on  the  cradle,  the  elevating  and  sight- 
ing gear  are  mechanically  connected,  so  that  by  turning 
one  hand  wheel  A  the  two  adjustments  are  simultaneously 
effected. 

6495    JOHNSON  (Badische  Ar.ilin  &  Soda  Fabrik).  Printing 

indigo  on  vegetable  fibre. 
6584    SOULE.    Fish  scaler. 

6764    SCHOFIELD.    Revolving  and  stationary  heel  pads  for 
boots,  shoes,  and  the  like. 


Complete  Specifications  open  to   Public  Inspection 
befobe  Acceptance,  under  the  Patents  Act,  190i. 

1904. 

19336    A.  EPPNER  &  CO.    Door  fastening  and  indicator. 
22816    MUHLENBAUANSTALTUND  MASCHINENFABRIK 

VORM.   GEBRUDER   SECK.    Bolting   or  sifting 

apparatus. 

27071    COLEMAN.    Railway  traffic  controlling  or  signalling 
apparatus. 

27679    BOWER.    Dental  preparation  for  capping  pulps. 
28131    WILKINSON.    Elastic-fluid  turbines. 
29145    STONE.    Space  telegraphy. 


1905. 

2416    &ABAFI AN.    Woven  pile  labrics. 

2694    MAILLARD.    Ignition  devices  for  explosion  motorB. 

2876    CHAMBOLLE.    Cocks  for  water  gas  and  other  mains. 

4746    LLNKMEYER.    Manufacture  of  artificial  threads. 

4895    STEWART.    Rod  packing. 

t987    REISS.    Inverted  lamps. 

5409    HEWITT.    Vapour  electric  apparatus. 

6186  McGINTY.    Gripper  for  printing  press. 

6187  McGINTY.    Printing  presses. 

6491    SAUTTER,  HARLE,  &  CIE.    Recovery  of  energy  from 

hot  liquids.  ( 
6552    HEWITT.    Systems  of  electrical  distribution  by  means 

of  vapour  rectifying  apparatus. 
6641    VINCENT.    Machines    for    manufacturing  pneumatic 

wheel  tyres. 
6989    MOORE.    Certificate  of  deposit. 
7010    TROY.    Methods  of  receiving  "electrical  impulses. 
7032    COMPAGNIE  DES  PRODUITS  CHIMIQUES  D'ALAIS 

ET  DE  LA  CAMARGUE.    Calcination  of  hydrated 

alumina. 

7092    GROFF,  GROFF,  &  GROFF.    Advertising  sign. 

7215    OELHAFEN  &  LOHLE.    Ship-lifting  apparatus. 

7230  FORTUNY.  Method  of  constructing  a  concave  wall  or 
shell  for  theatrical  backgrounds  and  the  like. 

7240  EMMET.  Governing  mechanism  for  elastic-fluid  tur- 
bines. 

7286    PFATISCHER.    Variable-speed  motors. 
7296    VIGIER.  Saddles. 

7298  WHITE.  Driving  mechanism  for  motor  vehicles  or  the 
like. 

7310  CAPITAINE.  Process  for  maintaining  the  temperature 
in  a  gas  producer  working  with  a  varying  con- 
sumption of  gas. 

7316  MACK.  Apparatus  for  regulating  and  reducing  fluid 
pressure. 

7322    WERNITSCH.    Means  for  letting  off  air  and  water  in 

heating  apparatus  and  the  like. 
7403    STOLL.    Signalling  apparatus  for  use  in  case  of  fire  or 

accident. 

7415    CHEESMAN.    Cotton  gins. 

7425  PRETRE-BERTIN.    Bed  jacket. 

7426  SCHWARZMATJPT.  Petroleum  stoves. 
7461  ROBERGEL.  Brakes  for  velocipedes. 
7484    STINTON.    Shoulder  braces  and  supports. 

7496    BEISER.    Device  for  packing  and  supporting  toys. 
7498    JENSEN.    Air-insulated  telephone  and  telegraph  cables. 
7578    SQUIRE.  Brackets. 

7597    BIELEF  ELDER      MASCHINENFABRIK  VORM. 

DURKOPP  &  CO.  Free-wheel  hubs  for  bicycles  and 
the  like. 

7603  FORLANINI.  Apparatus  for  travelling  above  the  sur- 
face of  water. 

7608    RUUD.    Lamps,  cooking  stoves,  and  the  like. 

7665    FORNAMDER.    Beaters  or  movement  apparatus. 

7675    HELB.    Combined  level  and  grade  finder. 

7732  VAUDREY.  New  or  improved  means  for  electrically 
indicating  and  recording  at  a  distance  changes  in 
level  of  liquid  in  reservoirs  and  for  giving  warning  of 
,  any  pre-arranged  maximum  or  minimum  level. 


Change  or  Aldbess. — The  Sunbeam  Lamp  Company  Limited 
have  removed  to  their  new  London  address,  102,  Charing  Cross 
Road,  W.C.  Recent  independent  tests  have  upheld  the  high 
qualities  of  this  firm's  incandescent  lamps  for  life  and 
efficiency. 

Gas  Engines  foe  Mabine  Vessels. — Herr  E.  Capitaine,  of 
Frankfort,  holds  out  the  prospect  that  in  the  future  we  shall 
travel  by  gas  ships,  vessels  which  will  have  coal-gas  producers 
on  board  and  will  utilise  the  gas  in  a  special  type  of  marine  motor. 
He  has  followed  out  a  new  line  in  this  latest  development,  start- 
ing from  the  original  free  flight  piston — Otto  Langen — engine, 
and  substituting  for  the  ordinary  atmospheric  pressure  that  of 
air  compressed  to  three  atmospheres  as  the  agent  for  effecting 
the  return  stroke  of  the  piston,  which  at  the  same  time  is  made 
to  do  the  duty  of  compressing  the  gas  and  air  mixture  up  to 
the  igniting  point.  He  has  already  constructed  a  20  horse 
power  launch  on  this  princii>le  with  complete  success,  and 
the  prospect  is  entertained  that  in  future  large  ships  may  be 
built  which  will  produce  gas  from  coal  and  use  it  in  the  new 
type  of  motor.  It  is  said  that  a  steamer  of  20,000  horse  power, 
whether  with  reciprocating  engines  or  turbines,  under  steam 
for  2,500  hours  yearly,  would  consume  about  30,000  tons  of 
coal,  while  the  gas  engines  would  only  require  15,000  tons, 
representing  an  annual  saving  of  about  ,£10,000  in  the  coal  bill, 
apart  from  the  saving  due  to  the  longer  intervals  between  the 
periods  of  re-coaling. 
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NEW  TYPE  OF  POWERFUL  SIDE-TANK 
LOCOMOTIVE  FOR  THE  GREAT  WESTERN 
RAILWAY  COMPANY. 

In  the  accompanying  photograph  and  diagram  drawing  we 
are  enabled  to  illustrate  a  new  type  of  side-tank  locomotive 
which  has  quite  recently  been  completed  at  the  Swindon 
works,  from  the  designs  of  Mr.  G.  J.  Churchward,  the  chief 


lift.  17.6  in.,  giving  a  heating  surface  of  1, 396  58  square 
feet,  which,  with  12131  square  feet  contributed  by  the 
firebox,  makes  a  total  heating  surface  of  1,517'89  square 
feet.  The  grate  area  is  20'35  square  feet,  and  the  working 
pressure  195  lb.  per  inch.  The  coupled  wheels  are  5  ft.  8  in., 
the  "pony"  truck  wheels  3  ft.  2  in.,  and  the  radial  truck 
wheels  3  ft.  8  in.  in  diameter  respectively.  The  water 
capacity  of  the  tank  is  2,000  gallons.    The  engines  (empty; 


mechanical  engineer  of  the  Great  Western  Railway,  and 
which  is  now  being  used  for  shunting  purposes,  and  for 
working  heavy  goods  trains  and  unimportant  passenger 
trains.  The  new  type  of  engine  is  of  somewhat  similar 
design  to  locomotive  No.  99  introduced  into  service  on  the 
Great  Western  line  about  eighteen  months  ago  ;  but  there 
are  several  novel  and  interesting  features  in  the  construc- 
tion of  the  later  engine,  notably  the  sloping  side  tanks. 
The  cylinders  are  18  in.  diameter,  with  a  stroke  of  30  in., 
the  steam  ports  being  31£  in.  by  If  in.,  and  exhaust  3H  in. 
by  4}  in.  The  boiler  has  a  length  of  barrel  of  11  ft.. "the 
diameter  outside  being  5  ft.  0|  in.  and  4  ft.  5£  in.  There 
are    289    tubes    of    1 J  in.    diameter    and    a    length  of 


weigh  60  tons  4  cwt.,  and  in  working  order  75  tons  10  cwt., 
and  have  a  tractive  force  of  25,086  lb. 


Obituary. — We  regret  to  announce  the  death  of  the.  Right 
Hon.  Sir  Bernard  Samuelsou,  Bart.,  which  occurred  on  the 
10th  inst.  He  was  well  known  for  his  connections  with  the 
iron-smelting  industry  in  the  Cleveland  and  South  Wales 
districts.  Sir  Bernard  had  received  many  honours;  he  was 
a  Fellow  of  the  Royal  Society,  member  of  the  Institutions  of 
Civil  Engineers  and  Mechanical  Engineers,  a  Privy  Councillor, 
and  held  many  important  posts  in  the  commercial  world.  He 
was  an  M.P.  for  many  years,  retiring  from  political  life  in 
1895. 
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NOTES  ON  SOFTENING  AND  PURIFICATION 
OF  WATER  FOR  STEAM  RAISING.* 

By  Louis  J.   Le  Clair,  A.M.I. E.E. 

Although  methods  of  treating  hard  waters  were  known  many 
years  before  Dr.  Clark  patented  his  process  in  1841,  until 
comparatively  recent  years  little  attention  had  been  directed 
to  the  treatment  of  boiler  feed  water  in  "softeners''  for  the 
prevention  of  scale  formation,  or  in  "purifiers  "  for  the  elimina- 
tion of  grease  from  condensation  water. 

Both  scale-forming  constituents  and  grease  are  most  objec- 
tionable in  feed  water,  and  every  effort  should  be  made  to 
reduce  the  former  to  a  minimum,  and  entirely  eliminate  the 
latter.  Scale  reduces  the  heat-transmitting  efficiency  of  boiler 
plates,  as  may  be  seen  by  the  curve  in  fig.  1.  The  average 
loss  amounts  to  about  8  per  cent  for  each  '/,e  in.  thickness  of 
scale.  Certaiu  scales,  however,  resist  the  transmission  more 
than  others,  sometimes  nearly  doubling  the  above  figure.  It 
is  also  worth  remembering,  with  regard  to  water-tube  boilers, 
that  the  formation  of  scale  decreases  the  internal  diameter, 
and,  in  consequence,  the  heating  surface  of  the  tubes.  In 
boiler  furnaces  free  from  scale  and  soot  the  "  thermal  head  " 
between  the  surface  of  the  metal  next  to  the  fire  and  that 
next  to  the  water  is  comparatively  small.  A  coating  of  scale 
or  grease  increases  this  considerably,  as  may  be  seen  from 
fig.  2,  which  is  a  diagram  of  some  of  Hirsch's  experiments, 
carried  out  with  a  clean  plate  and  pure  water,  and  then  with 
coatings  of  oil  and  scale.  It  will  be  observed  that  at  45  lb. 
per  square  foot  per  hour  (for  a  flame  temperature  of  about 
1.500  deg.  Fah.),  a  comparison  between  temperature  on  the 
fire-side  when  using  a  clean  plate,  then  one  with  a  layer  of 
scale  a  in.  thick,  shows  the  former  to  be  about  380  deg.  Fah., 
and  the  latter  665  deg.  Fah.,  an  increase  of  285  deg.  Fah.  It 
might  be  mentioned  that  iron  at  750  deg.  Fah.  is  just,  visible 
in  the  dark  as  a  dull  red. 
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Figs.  3  and  4  show  graphically  the  fall  of  temperature  from 
the  flame  to  the  fire-side  of  the  plate,  and  thence  to  the  water- 
side. The  fall  from  one  side  to  the  other  or  thermal  head 
being  with  a  clean  plate  28  deg.  Fah.,  a  coating  of  grease 
1  /32  in.  thick  increases  this  to  118  deg.  Fah. — i.e.,  90  deg.  Fah. 
more  than  when  using  a  clean  plate.  These  two  experiments 
were  carried  out  with  water  boiling  at  atmospheric  pressure. 
Had  the  pressure  been,  say,  200  lb.  per  square  inch  (steam 
temperature  388  deg.  Fah.),  and  assuming  the  thermal  heads 
to  remain  as  before,  then  the  temperature  at  the  fire-side 
would  have  been  416  deg.  Fah.  with  the  clean  plate,  and 
506  deg.  Fah.  with  the  greasy  plate.  All  these  experiments 
show  how  rapidly  the  temperature  of  boiler  plates  increases 
as  scale  or  oil  is  deposited  on  their  surface.  Eventually  when 
the  deposit  is  sufficiently  thick  collapse  ensues,  with  possible 
loss  of  life.  Even  if  the  plate  temperatures  are  barely  high 
enough  to  bring  about  such  serious  results,  they  are  quite 
sufficient  to  set  up  enormous  varying  strains  each  time  the 
fire  door  is  opened,  ultimately  causing  grooving  and  other 
defects  to  appear. 

The  "remedy"  generally  applied  is  to  have  the  scale  chipped 
off,  entailing  considerable  expense  and  putting  the  boiler  out 
of  work  for  a  time.  "  Prevention  "  is  preferable,  and  can  be 
accomplished  by  "softening"  and  "purification"  in  proper 
treatment  apparatus  before  the  feed  water-  enters  the  boiler. 
The  boiler  should  not  be  used  for  any  other  purpose  than 
raising  steam.  All  patent  compositions  for  treatment  of  the 
water~inside  the  boiler  should  be  carefully  avoided.  If  used, 
they  form  soluble  matter  and  precipitates  inside  the  boiler, 
and  they  are  too  often  added  to  the  water  with  utter  disregard 
to  the  proportioi.s  necessary  for  proper  precipitation.  These 

*  Abstract  of  a  paper  read  before  the  Dublin  Section  of  the  Institution  of 
Electrical  Engineers,  onjApril  13th,  1905. 


con. positions  generally  contain  some  of  the  re-agents  used  in 
water-softening  apparatus,  and  often,  in  addition,  substances 
injurious  to  boilers.  I  have  heard  of  an  analysis  of  one  such 
preparation  showing  the  presence  of  metallic  mercury. 

TABLE    I.  -  Principal    Scale-forming    and   Non-scale  formino 
Substances. 

,  Scale-forming  N   Xou  Scale-forming  N 


Substance.  Symbol.  Substance  Symbol. 

Calcium  carbonate   CaC02        Calcium  nitrate    Ca(N03)2 

Calcium  sulphate    CaS04        Magnesium  sulphate..  MgS04 

Magnesium  carbonate...    MgC03       Magnesium  nitrate...  Mg(N03)2 

Magnesium  hydrate  ...    Mg(OH]2    Magnesium  chloride.. .  MgCU 

Sodium  chloride    NaCl 

Sodium  sulphate    NaoS04 

Sodium  nitrate   NaNO, 


Softening. — Water  is  a  powerful  solvent,  and  whether  taken 
for  domestic  or  technical  purposes  from  reservoirs,  wells, 
rivers,   lakes,   etc.,   it  has  invariably  before  being  collected 
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come  in  contact  with  some  part  of  the  earth's  surface,  and  in 
so  doing  dissolved  or  carried  away  certain  substances,  the 
amount  of  which  may  .vary  from  practically  nil  to  considerable 
quantities.  Rain  water,  if  collected  in  the  country,  may  be 
nearly  pure,  whilst  in  some  districts  mineral  waters  are  found, 
the  salts  in  which  are  present  to  such  an  extent  as  to  impart 
to  them  a  distinct  taste  or  smell.  The  salts  found  in  waters 
and  which  chiefly  concern  engineers  are  given  in  Table  I. 
These  have  been  divided  into  scale  forming  and  non-scale 
forming.  Calcium  and  magnesium,  in  combination  with  other 
elements,  are  freely  distributed  in  nature.  The  carbonates 
and  sulphates  of  calcium  and  magnesium  are  the  chief  cause 
of  "hardness"  in  water. 

The  hardness  of  water  is  judged  by  its  behaviour  with  soap 
in  giving  effect  to  the  phenomenon  called  "  lathering."  A9 
previously  stated,  the  salts  which  chiefly  cause  hardness  are 
those  of  calcium  and  magnesium. 


creasv  plat-j.  90'  hotte  r  than  clean  plate 
Fig.  3.  Fig.  4. 


Many  years  ago  Dr.  Clark  took  advantage  of  the  fact  that 
waters  of  different  hardness  required  different  quantities  of 
soap  to  form  a  lather,  and  he  applied  this  in  his  method  of 
estimating  the  hardness  of  water.  He  made  a  standard  soap 
solution  of  such  a  strength  that  the  number  of  cubic  centi- 
metres of  it  required  to  produce  a  lather,  when  shaken  with  a 
given  volume  of  sample  water,  indicated  the  degree  of  hard- 
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ness  of  that  water.  In  this  country  a  degree  is  considered 
as  one  grain  of  calcium  carbonate,  or  its  equivalent  in  other 
soap-destroying  salts,  in  one  gallon  of  water.  In  many  other 
countries  the  hardness  is  expressed  as  parts  of  calcium  car- 
bonate in  100,000  parts  of  water. 

Temporary  Hardness.- — Temporary  hardness  is  caused  by  the 
presence  of  carbonates  of  calcium  and  magnesium,  held  in 
solution  in  the  water  as  bi-carbonates  by  the  presence  of  car- 
bonic acid.  By  boiling  water  containing  bi-carbonate  of 
calcium  or  magnesiumt  the  carbonic  acid  is  driven  off,  and  the 
insoluble  carbonate  is  precipitated.  Where  only  temporary 
hardness  exists,  the  water  may,  therefore,  be  treated  by  heat- 
ing, but  the  process  is  costly  unless  exhaust  steam  can  be 
used,  in  which  case  oil  is  sometimes  introduced  into  the  boiler. 
About  licwt.  of  coal  would  be  required  to  beat  up  1,000 
gallons  of  cold  feed  to  212  deg.  Pah.,  and  as  prolonged  boiling 
is  afterwards  necessary  for  complete  removal  of  temporary 
hardness,  it  is  evident  that  boiling  would  not  be  economical 
as  compared  with  chemical  treatment.  With  exhaust  steam 
treatment  the  heating  is  generally  insufficiently  prolonged  to 
properly  precipitate  the  carbonates.  In  some  systems,  by  a 
combination  of  heating  and  introduction  of  sodium  carbonate, 
both  the  temporary  and  permanent  hardness  are  treated. 

Table  II.  shows  approximately  the  limits  of  temperature 
between  which  certain  salts  are  precipitated  by  heating  the 
water  in  which  they  are  dissolved.  The  carbonates  of  calcium 
may  also  be  decomposed  by  soap. 


and  magnesium  in  this  way.  The  principle  of  the  process 
lies  in  the  fact  that  by  adding  "lime  water"  (calcium  hydrate) 
to  waters  containing  calcium  or  magnesium  carbonates  held 
in  solution  by  carbonic  acid,  the  lime  water  combines  with  the 
carbonic  acid  to  form  calcium  carbonate. 
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Perfnanent  Hartfness. — The  chief  cause  of  permanent  hard- 
ness is  due  to  sulphates  of  calcium  and  magnesium.  Calcium 
sulphate  is  soluble  in  water  at  ordinary  temperatures.    Fig.  5 


TABLE  III. — Showing  Chief  Salts  Causing  Temporary  and  Permanent  Hardness  and  Treatment  for  Removal. 


Hardness. 

Cause. 

f 

Calcium  bicarbonate 

Ca(HCOj)^ 

I 

*» 

o 

Magnesium  bicarbonate 

Mg(HC03)., 

b 

\ 

( 

Calcium  sulphate 

CaS04t 

■la 
5 

Magi.esium  sulphate 

MgS04S 

Magnesium  chloride 

% 

MgCL§ 

Magnesium  nitrate 

K 

Treatment. 


Reaction. 


(1)  Boiling   

(6)  Adding  liruc  water  

(1)  Bailing  

(?)  Adding  lime  water  

(3)  Adding  further  linio  water  

Adding  sodium  car'oonato   

Adding  sodium  carbonate  ^ 


Ca(IIC0.1)i;  -  CaCO.,  +  Ha0  +  C<V> 
Soluble.     Insol.  i>pt. 

0a(H003)a  -|-  Ca(OH)4  =  2CaCo.,  +  -M,Q 
Soluble,  Sol.       Insol.  ppt. 

M«(HCO  ■).  =  MgCU3  +  1^20  +  CO; 
Soluble.     Slightly  sol. 

Mg(QCO;J)z  +  =  MgC03  +  CaCO,  +  2HsO 

Soluble.        Soluble.  Slightly  BOl.  Insol. 

MgPICOJs,  +  2Ca(OH)J  =  2CaCO ..  +  Mg(OH)j  +  2HaO 
Soluble.  Sol.  Insol.  Insol. 

CaSd  +  Na..C03  =  Na^SOj  +  CaCO  , 
Sol.  Sol.  Sol.  Insol. 

MgSOx  +  Na..C03  =  MgC03  +  Na.SO.J 
Sol.  Sol.     Slightly  sol.  Sol. 

MgCI3  +  NaaC03  =  MgCO,  +  2NaCl 
Sol.  Sol.     Slightly  sol.  Sol. 

Mg(NO  ,) .  +  Na..C03  =  MgC03  +  2NaN03 
Sol.  Sol.     Slightly  sol.  Sol. 


Remarks. — *  CaCO.,,  if  precipitated  slowly,  as  in  economisers,  forms  a  hard  scale ;  if  the  precipitation  is  rapid,  as  in  boilers,  the  deposit  is  in  the  form  of  mud. 
t  CaSOj  forms  no  scale  in  economisers,  but  a  hard  scale  in  boilers  (see  fig.  5).  }  Na^SO ,  does  not  decompose  soap.  5  These  three  salts  are  liable  to  cause  corrosion  ;  if 
i".  is  desired  to  convert  the  slightly  soluble  MgCO.,  to  the  insoluble  Mg(OH).,,  lime  water  may  be  added  with  the  sodium  carbonate,  the  typical  reaction  then  being 

MgSOx  +  Na3C0:i  +  Ca(OH)2  =  Mg(OH).  +  CaC03  +  Na.SO* 


Sol. 


Sol. 


Sol. 


Insol. 


Insol. 


Sol. 


TABLE  II. — Approximate  Temperatures  at  which  Salts  Dissolved 
in  Water  will  be  Precipitated. 

Salt.  Symbol.  Precipitating  temp. ,  deg.  Fah. 

Calcium  carbonate   CaCO:)    180—260 

Calcium  sulphate    CaSOj    100 — 430 

Magnesium  chloride    MgCl2    212 — 270 

Sodium  chloride   NaCl"    330—380 
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The  most  successful  and  economic  method  of  treating  tem- 
porary hardness  is  by  Dr.  Clark's  process.  Nearly  all  patent 
apparatus  of  the  present  day  treat  the  carbonates  of  calcium 


shows  that  its  solubility  increases  up  to  about  100  deg.  Fall., 
and  then,  contrary  to  general  rule,  decreases  at  higher  tempera- 
tures until  at  ordinary  boiler  pressure  temperatures  it  is  con- 
siderably reduced;  e.g.,  of  the  calcium  sulphate  in  solution  at 
100  deg.  Fah.  only  about  17  per  cent  "would  remain  in  solution 
at  a  temperature  corresponding  to  a  pressure  of  150  lb.  per 
square  inch,  the  remaining  83  per  cent  having  been  precipi- 
tated to  form  incrustation  in  the  boiler.  The  heaviest  deposits 
obviously  occur  over  the  hottest  part  of  /the  furnace.  When 
such  a  boiler  is  cooled  down,  the  calcium  sulphate  scale  will 
be  partly  dissolved,  and  will  concentrate  in  crevices  of  the 
scale.  On  heating  up  it  will  again  be  deposited  in  these,  and 
cement  the  whole  more  firmly  than  before.  This  is  further 
accentuated  if  calcium  carbonate  is  ]iresent  in  the  scale. 

The  salts  in  water,  which  are  the  chief  cause  of  temporary 
and  permanent  hardness,  are  removed  by  two  re-agents  only — 
viz.,  lime  water  and  sodium  carbonate.  The  lime  may  be 
added  in  the  form  of  lime  water,  which  is  the  clear  liquid 
obtained  by  dissolving  lime  (CaO)  in  water,  or  by  "slaking" 
quicklime  with  excess  of  water.  Lime  is  not  very 
soluble  in  water,  even  at  its  maximum  solubility.  It 
can,  however,  be  added  to  less  water  than  is  required  to 
entirely  dissolve  it,  and  if  the  whole  be  kept  stirred  or 
agitated  a  milky  fluid,  known  as  "milk  of  lime."  is  obtained, 
which  may  .be  used  in  softening  water.  Uoth  lime  and  car- 
bonate of  soda  are  inexpensive  and  easily  obtained.  The 
latter  is  used  in  the  form  of  "  soda  ash." 

Table  III.  shows  a  summary  of  the  chief  causes  of  temporary 
and  permanent  hardness,  and  means  of  removing  these.  It 
will  be  observed  that  the  last  three  magnesium  salts  are 
acted  on  by  sodium  carbonate,  producing  the  partly  soluble 
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magnesium  carbonate.  'Caustic  soda,  if  used  as  a  re-agent, 
produces  the  insoluble  magnesium  hydrate.  The  latter  re-agent, 
as  previously  stated,  is  formed  dry  the  combination  of  lime 
water  and  sodium  carbonate. 

The  quantities  of  re-agents  required  to  treat  a  water  can  be 
found  from  tho  molecular  weights  of  the  hardening  salts,  and 
the  re-ac  tions  given  in  Table  III.  Thus  O'oG  grains  of  lime  are 
required  to  precdpitate  one  grain  of  calcium  carbonate,  or,  in 
other  words.  0  56  grain?;  of  lime  are  required  for  each  1  deg. 
of  temporary  hardness  per  gallon,  or  0  08  1b.  for  each  1  deg. 
per  1,000  gallons.  With  lime  at  20s.  per  ton,  the  cost  would 
be  0  00856d.  per  1  deg.  per  1,000  gallons.  In  the  same  way 
01521b.  sodium  carbonate  would  bo  required  for  each  1  deg. 
of  permanent  hardness,  and  this  at  ,£4  per  ton  would  amount 
to  0  0649d.  per  1  deg.  per  1,000  gallons.  Each  degree  of  per- 
manent, therefore,  costs  over  7h  times  as  much  to  remove  as 
each  degree  of  temporary  hardness,  or  1,000  gallons  with 
58  deg.  temporary  hardness  costs  for  lime  id.,  and  1,000 
gallons  with  7  7  deg.  permanent  hardness  costs  for  soda  id. 

Most  water  softeners  consists  of  the  following:  (1)  Tanks  or 
vessels  for  containing  the  chemicals  or  re-agents;  (2)  apparatus 
for  distributing  the  chemicals  in  their  proper  proportions;  (3) 
tank  or  vessel  in  which  the  hard  water  is  treated;  (41  filters 
for  retaining  the  precipitates  formed.  The  distributing 
apparatus  should  be  automatic  in  regulating  the  supply  of 
re-agents  according  to  any  variation  which  may  occur  in-  the 
quantity  of  hard  water  requiring  treatment,  and  should  also 
be  capable  of  being  readily  adjusted  should  the  hardness  of 
the  water  vary.  The  filters  should  also  be  designed  for  rapid 
and  efficient  cleansing  with  minimum  delay  in  the  working  of 
the  plant  should  renewals  of  filtering  medium  (which 
generally  consists  of  either  wood  wool,  sponge,  cloth,  or  sand) 
be  required.  Some  filters  are  made  in  sections,  each  of  which 
can  be  by-passed  when  cleaning,  thus  enabling  the  filters  to 
be  cleaned  without  interrupting  the  work. 

Purification. — The  injurious  effects  of  oil  introduced  into  a 
boiler  have  already  been  pointed  out.  If  the  condensation 
water  from  the  condenser  of  an  engine  be  collected  in  a  glass 
\  essel  and  examined,  it  will  be  found  to  have  a  milky  appear- 
ance, due  to  the  presence  of  minute  globules  of  emulsified  oil 
in  suspension.  These  globules,  if  allowed  to  enter  the  boiler 
with  the  feed  water,  to  a  large  extent  adhere  to  the  plates. 
How  a  thin  film  of  oil  on  a  boiler  plate  should  hinder  heat 
transmission  to  such  an  extent  as  to  become  dangerous  is  a 
subject  which  has  been  the  cause  of  much  discussion.  To 
obviate  risk,  the  condensed  steam  may  be  run  to  waste,  and 
fresh  feed  water  used.  Assuming  this  is  done  in  a  station 
with  an  average  output  of  500  kw.,  the  steam  consumption 
being  equal  to  about  1,000  gallons  of  water  per  hour,  at  6d. 
per  1,000  gallons,  equals  12s.  per  day,  or  over  ,£200  per  annum. 
This  only  represents  about  one-half  the  saving,  as,  before  a 
comparison  can  be  made,  the  cost  of  heating  up  the  cold  feed 
to  the  temperature  of  the  condensed  steam,  say  100  deg.  Fah. 
to  130  deg.  Fah.,  would  have  to  be  taken  account  of.  As  the 
cost  of  working  a  purifier  is  very  small,  a  total  saving  is 
effected  worth  serious  consideration. 

Oil  in  the  exhaust  steam  on  the  way  to  the  condenser  cannot 
be  completely  arrested,  neither  can  it  he  separated  from  the 
condensation  water  by  mechanical  filtration.  The  globules  of 
emulsified  oil  are  of  such  minute  dimensions  that  they  will 
pass  through  filter  paper  as  easily  as  through  the  finest-woven 
fabric.  Fig  6  shows  diagrammaticaily  a  comparative  ratio 
between  the  size  of  a  mesh  of  fine  fabric  and  that  of  a  particle 
of  emulsified  oil. 

The  most  successful  method  of  satisfactorily  eliminating  oil 
in  this  condition  is  by  chemical  means.  Chemicals  are  intro- 
duced into  the  condensation  water.  This  brings  about  a 
re-action  which  envelopes  the  oil  particles  with  a  precipitate, 
causing  them  to  adhere  together  in  sufficiently  large  groups 
to  render  filtration  easy;  the  resulting  filtrate  being  perfectly 
clear.  The  re-agent  generally  used  is  aluminium  hydrate 
(Ala(OH)6),  readily  prepared  by  the  interaction  of  sodium 
carbonate  on  aluminium  sulphate: 

A12(S04)3  +  3Na,C03  +  3H.,0  =  Al2(OH),j  +  3Na.,S04  +  3G02. 

The  sodium  carbonate  and  aluminium  sulphate  are  added  to 
the  condensation  water,  and  form  the  aluminium  hydrate 
precipitate  which  surrounds  the  oil  particles. 

Another  method  of  purification  recently  tried  is  by  electro- 
lysis, whereby  the  emulsified  condensation  water  is  used  as  an 
electrolyte.  Electrodes  are  introduced  into  this,  the  current 
acting  upon  and  precipitating  the  oil  in  such  a  form  that  it 
can  afterwards  be  filtered. 

The  essential  parts  of  chemical  purifiers  are  similar  to  those 
already  mentioned  for  softeners. 

It  would  scarcely  be  possible  in  this  paper  to  describe  the 
numerous  water  softeners  and  purifiers  on  the  market,  but 
anyone  desirous  of  investigating  the  working  of  the  former 
will  find  valuable  information  in  a  recent  paper  on  the  subjects 
bv  Messrs.  Stromeycr  and  Baron  (Proceedings,  Institution  of 
Mechanical  Engineers,  1903,  p.  773;  reprinted  in  'I 'he  Practical 
Engineer,  January,  1901). 


POWER   GAS   PLANTS,  AND  SOME  OF 
THEIR  USES* 

(Continued  from  page  717.) 
APPENDIX  lit 

Test  op  "YK"  Type  Special  Engine,  No.  4S,8 1 1,  direct  coupled 
to  Crompton  Dynamo,  No.  15,817,  with  Suction  Gas  I  lant 

SPECIALLY  DESIGNED  TO  WO  UK  ON  Common  OaS  CoKE,  TAKEN  AT 

the  Works  of  CitossLEY  Brothers  Limited,  Openshaw,  on 
Wednesday,  September  7th,  1904. 

The  set  was  one  of  three  for  the  Howrah  Station  of  the  Calcutta 
Electric  Supply  Corporation  Limited,  and  the  tesi  ioas  conducted  by 
Messrs*  Crompton  and  Company  Limited,  Consulting  Engineers,- of 
<  hflmiford  and  London.  u:ho  were  represented  by  H.  Stevenson,  Est}., 
M.I.Mech.E.,  Chief  Contract  Engineer,  assisted  by  Messrs.  Mohring, 
Dolphin,  and  Jennings. 

Engine  started  with  compressed  air,  with  pressure  in  reservoir  100  lb. 
per  square  inch. 

Coke  used  obtained    from    Manchester   Corporation  Gas  Works  ; 

sample  analysed  consisted  of  following,  which  was  certified  by  the 

chief  chemist : — 

Ash   IB '60  per  cent. 

Moisture  ,   1*30  „ 

Volatile  matter   1'80  „ 

Fixed  carbon   81"30  „ 

having  a  calorific  value  of — 

B.T.U.  per  lb   12,411 

Calories  per  kg     6,896 

Dynamo  ran  sparklessly  at  all  loads  with  fixed  brushes,  and  perfectly 

cool.    Efficiency  obtained  from  tests  at  Chelmsford,  91  '75  per  cent. 
Electrical  readings  taken  were  1  per  cent  low  ;  the  instruments,  after 

test,  being  calibrated  with  standards  at  the  Manchester  Technical 

School.     After  test,  valves  and  sparking  plug  examined  and  found 

in  good  condition,  no  excess  water  present  in  gas  pipes,  expansion 

box,  or  pockets. 

To  ensure  complete  accuracy  with  regard  to  the  measuring  of  the 
fuel  after  the  test  run,  the  ashes  and  cliuker  were  removed  from  the 
ower  portion  of  the  producer,  and  the  fire  was  made  good  agaiu  to  a 
pre-determined  level  at  which  the  start  was  commenced.  The  actual 
time  of  the  full-load  test  was  six  hours,  but  the  producer  was  working 
twenty  minutes  before  this  to  get  the  fire  in  good  condition  for  starting 
for  the  full  load,  and  the  fuel  so  burnt  was  not  deducted  from  the  total 
consumption,  so  that  the  results  given  below  would  have  been  slightly 
better  if  any  arrangement  had  been  made  to  measure  the  amount  of 
such  coke  burnt  before  the  commencement  of  the  full-load  test. 

The  time  was  taken  by  a  watch  known  to  be  correct  to  a  quarter- 
second  in  six  hours,  and  the  governing  of  the  engine  was  on  the  hit- 
and-miss  principle. 

The  explosions  were  counted  by  a  Harding  five-figure  reciprocating 
counter,  and  the  revolutions  were  taken  every  quarter-hour,  together 
wiLh  the  electrical  readings. 

The  indicator  was  one  of  Richards'  type,  modified  by  Casartelli,  and 
the  springs  had  been  tested  and  found  to  be  correct. 

The  electrical  current  was  absorbed  by  a  water  resistance,  and  any 
changes  in  the  load  carefully  noted  by  a  special  operator. 

One  feature  of  the  trial  was  the  uniformity  of  the  indicator  diagrams, 
and  the  regularity  of  the  gas  quality. 

The  gas,  on  analysis,  gave  the  following  composition  : — 


C0„    7'8 

0   '5 

CO    21-0  ' 

CH4   ......   '2 

H    150 

N  by  remainder   55'5 

Total   lOO'O 

The  cj  Under  of  the  gas  engine  was  18  in.  diameter  by  24  in.  stroke. 

Summary. 

Fan  started  to  blow  the  fire    10-0  a.m. 

Full-load  test  commenced   10-22  a.m. 

Test  ended    4-22  p.m. 

Duration  of  trial    6  hours 

(corrected). 

Average  dynamo  load  in  kw.  hours    61'4  kw. 

Average  B.  H.P.  of  engine    89  71 

Average  I.H.P.  of  engine   104'83 

Maximum  mean  pressure  of  indicator  diagrams....  85'4  lb. 

Average  meau  pressure   81  "35  lb. 

Minimum  mean  pressure   S0'3  lb. 

Average  number  of  explosions    83'55 

Average  number  of  revolutions  per  minute    200'2 

Total  fuel  consumed   488  lb. 

Fuel  per  hour   81*33  lb. 

Fuel  per  kw.  hour   1'325  lb. 

Fuel  per  I.H.P  hour   779  lbs. 

Fuel  per  B  H.P.  hour    '91  lb. 

Mechanical  efficiency  of  engine    =  85'57  per  cent. 


"  Paper  read  before  the  Manchester  Association  of  Engineers,  by  Mr.  T.  Kigby, 
on  March  25lh,  lyOo. 
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Thermal  efficiencies  : — 

Electric  energy  at  terminals 


B.T.  U.  in  fuel 


20'8  per  cent. 


B.H.P. 


5nergy    2271  per  cent. 

B.T.U.  in  fuel 

Energy  indicated  on  engine    26"54  per  cent, 

BT.  U.  in  fuel 
Heat    efficiency  of   producer  plant  calculated  from 

the  kuown  efficiency  of  the  gas  engine   89'5  per  cent. 


The  producer  was  completely  filled  to  a  pre  determined  level,  when 
the  actual  full  load  test  was  commenced,  and  at  the  end  of  the  test  the 
6re  was  clinkeied  and  the  ashes  removed  before  measuring  the  final 
weight  of  fuel  to  make  up  to  the  pre-determined  level  in  the  producer. 

Electrical  readings  were  taken  every  quarter  hour  and  the  instru- 
ments were  known  to  be  correct  to  half  of  1  per  cent. 

Indicator  diagrams  were  taken  every  quarter  hour  and  the  average 
mean  pressure  is  taken  from  all  these  diagrams. 

The  current  was  absorbed  in  a  water  resistance,  and  every  variation 
in  the  load  was  carefully  noted. 


APPENDIX  IV. 
Log  Sheet:  Milford-on-Sea  Electricity  Supply  Company,  1904. 
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APPENDIX  V. 

Test  of  Gas  Engine,  Belt-driven  Dynamo  and  Suction  Gas  Plant 
at  Dollar  Electricity  Works,  April  22nd. 

The  test  was  conducted  for  the  Electric  Supply  Corporation  Limited' 
bi/  Messrs  Crompton  and  Company,  Consulting  Engineers,  of  Chelms- 
ford and  Lon-lon,  and  was  under  the  supervision  of  H.  Stevenson,  Esq., 
M.I.Mech.E.,  Chief  Contract  Engineer  of  Messrs.  Crompton,  assisted 
py  Messrs.  Mohring  and  Anderson.  The  writer  represented  Crosshy 
Brothers  Limited. 

Every  precaution  was  taken  to  ensure  accuracy,  and  the  Scotch 
anthracite  in  use  was  tested  and  certified  by  the  chief  chemist  to  have 
the  following  composition  : — 

Ash     4  0  per  cent- 
Moisture   2-4  ,, 

Volatile  matter   6'0  ,, 

Fixed  carbon   87'6  „ 

Total   lOO'OO 

Calorific  value          15138  B.T.U.  per  lb. 

,,  ,,    8410  calories  per  kilogram. 

The  time  was  taken  by  a  watch  of  S.  Smith  and  Sou's  make,  certified 
to  be  correct  within  one  second  in  12  hours,  and  the  fuel  was  weighed 
by  a  spring  balance,  which  was  checked  by  standard  weights. 

The  indicator  diagrams  were  taken  by  a  Richards'  type  indicator, 
modified  by  Casartelli,  of  Manchester,  and  the  springs  had  been 
specially  tested.  The  mean  pressure  of  the  diagrams  was  measured  by 
means  of  a  plauimeter,  and  the  explosions  of  the  engine  noted  by  a 
Hardipg  five-figure  reciprocating  counter. 


The  diameter  of  the  engine  cylinder  was  10  in.  with  a  21  in.  stroke, 
and  the  governing  was  on  the  hit-and-miss  principle. 

The  total  oil  used  during  the  trial  was  carefully  noted  and  the 
revolutions  of  the  gas  engine  counted  every  quarter-hour. 

The  dynamo  was  of  Crompton's  two-pole  type  driven  by  belt  from 
the  flywheel  of  the  engine. 

Summary. 

Commenced  to  blow  producer  at    11-32.  a.m. 

Gas  good,  engine  started  at    11-45  ,, 

Final  adjustments  and  full-load  test  commenced  12-0  noon. 

Test  ended    7-30  p.m. 

Duration  of  test    7£  hours. 

Total  quantity  of  coal  consumed    163  lb. 

Average  coal  consumed  per  hour    21'7331b. 

Average  load  on  dynamo    16'803  kw. 

Average  mean  pressure  of  diagrams   70'51b.  persq.  in. 

Average  indicated  horse  power   32  06 

Assuming  85  per  cent  mechanical  efficiency,  the 

B.H.P   27-25 

Coal  consumption  per  KW.  hour   1'293  lb. 

„           „          ,.   B.H.P.  ,   797  „ 

„           „          „   I.H.P.  „    677  „ 

Thermal  efficiencies  : — 

Indicated  work      2195  per  tout. 

Heat  in  coal 

Assumed  actual  H.P  21 '£6 
Heat  in  coal 

Electrical   energy  17'6 
Heat  in  coal 
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Average  revolutions  per  minute    229  6  per  cent. 

Average  explosions     „       „    109' 

Total  oil  used  during  run    3'5  pints. 

Cost  per  k\v.  hour  at  1/8  per  gallon   "069d. 

The  efficiency  of  dynamo  and  belt  drive  was 

about   826  per  cent. 

APPENDIX  VI. 

Test  or  Bituminous  Type  Gas  Flant  and  Two  "XA"  Type  Uas 
Engines,  at  the  Works  ok  the  Trent  Cold  Storage  Company 
Limited,  Burton-on-Trent,  Monday  and  Tuesday,  Janu  ary  13th 
and  14th,  1905. 

The  test  was  conducted  under  the  supurintendenci  of  Mr.  Ftrnic,  thr 
Consulting  Engineer  and  Managing  Director  of  the  Company,  and 
every  ca-c  was  taken  to  ensure  accuracy. 

The  plant  was  designed  to  give  124  B.H.P.  working  load,  and  is  of 
150  B.H.P.  maximum  capacity.  A  guarantee  had  been  given  that  the 
consumption  of  common  slack  coal  should  not  exceed  1 J  lb.  per  I.H.P. 
hour,  either  working  at  150  I.H.P.,  or  with  any  intermediate  load  down 
to  50  I.H  P.,  this  consumption  to  include  all  fuel  used  for  auxiliary 
steam  raising  in  the  steam  boiler. 

The  coal  was  weighed  by  a  spring  balance,  which  was  checked  with  a 
meat  scale  in  use  on  the  premises,  and  which  is  checked  every  day  with 
standard  weights. 

The  gas  engines  are  used  for  driving  refrigerating  machinery  by  J.  W. 
Hall  and  Company.  Dartford,  and  continuous  running  is  required  of  the 
whole  of  the  machinery. 

The  explosions  of  the  engines  were  counted  by  two  Harding  five- 
figure  reciprocating  counters,  and  the  revolutions  of  the  engine  were 
taken  every  hour  and  recorded. 

The  coal  used  was  common  Derbyshire  slack  fuel  unwashed,  and  the 
calorific  value  of  the  fuel,  as  ascertained  by  a  Darling  fuel  calorimeter, 
was  12,110  B.T.U.  per  lb. 

The  indicator  was  of  the  type  used  by  Crossley  Bros.  Limited,  viz., 
Richards'  type,  modified  by  Casartelli,  of  Manchester,  and  it  and  the 
springs  were  new,  the  latter  being  specially  certified  by  the  makers. 

Indicator  diagrams  were  taken  every  half-hour  throughout  the  trials, 
and  one  great  feature  of  them  was  the  regularity  of  the  quality  of  the 
gas  produced,  and  the  large  uniform  mean  pressure  of  the  indicator 
diagrams. 

The  first  test  was  taken  with  two  engines  at  work,  and  was  continued 
for  six  hours,  but  as  the  guaranteed  coal  consumption  eeemed  to  be 
easily  obtained,  it  was  decided  to  proceed  with  the  more  crucial  test, 
viz.,  with  one  engine  only  at  work,  approximating  one-third  load,  and 
this  was  of  24  hours'  duration. 

At  the  end  of  the  runs  the  producer  was  poked,  and  the  table  rotated, 
to  ensure  a  clear  fire  before  the  fuel  necessary  to  fill  producer  to  the 
level  was  weighed  in  at  the  end  of  the  test 

Each  gas  engine  had  a  cylinder  of  16  in.  diameter  by  21  in.  stroke. 

At  starting,  the  gas-plant  machinery  is  driven  by  a  small  steam 
engine,  but  this  load  is  taken  by  the  gas-engine  shafting  when  these 
are  started  to  work,  and  it  was  ascertained  that  the  gas-plant  machinery 
absorbed  7  I.H.P.  when  supplying  two  engines  and  6  I.H.P.  when  sup- 
plying one  only. 

These  figures  had  to  be  deducted  fiom  the  I.H.P.  to  conform  with 
the  guarantee. 

First  Test. 

Producer  being  full,  test  commenced   11-15  a.m. 

Test  ended    5-15  p.m. 

Duration  of  test   6  hours 

Total  fuel  consumed  in  gas  producer   440  lb. 

Total  fuel  consumed  in  steam  boiler    88  lb. 

Total  fuel  weight    528  lb. 

Average  coal  per  hour    88  lb. 

Average  mean  pressure  of  diagram   98  lb.  per  sq.  in. 

Maximum  mean  pressure   101  lb.  „ 

Minimum  mean  pressure   97  lb.  „ 

Explosions  average,  No.  1  Engine  per  minute  ...  41'47 
No.  2  Engine        .,  ...  52'18 

Average  I.H.P.,  No.  1  Engine   43  34 

I.H.P.,  No.  2  Engine   54  53 

Total  average  I.H.P   97-87 

Deducting  7  I.H.P.  for  driving  gas-plant 

machinery  and  the  total  I.H.P   90'87 

Coal  per  I.H.P.  hour  in  terms  of  guarantee    '968  lb. 

Thermal  efficiency  :  — 

Work  indicated   21.g8  oeut 

B.T.U.  in  coal 

Second  Test. — With  No.  1  Engine. 

Load  test  commenced  at    6-6  p.m. 

Test  ended  at   6-6  p.m. 

Duration  of  test   24  hours 

Total  fuel  consumed  in  gas  producer   1,012  lb. 

Total  fuel  consumed  in  steam  boiler    130  lb. 

Total  fuel   1,142  lb. 

Total  fuel  per  hour    47'581b. 

Average  mean  pressure  of  diagrams    97'3  lb. 


Maximum  mean  pressure  of  diagrams    103  lb. 

Minimum  mean  pressure  of  diagrams   95  lb. 

Average  I.H.P   48  4 

Deducting  6  I.H.P.  for  driving  gas-plant 

machinery,  I.H.P   42  4 

Coal  per  I.H.P.  hour   1'122  lb. 

Average  explosions  per  minute    46'65 

Average  revs,  per  minute   160'5 

Thermal  efficiency  :  — 
Indicated  work 

  lb  til  per  cent 

B.T.U.  m  fuel  1 

APPENDIX  VI 1. 
Particulars  of  Brake  Test  ok  Crossley  "  U "  Size  Gas  Engine 
by  Mr.  James  Atkinson,  March  6  th,  1905. 

Diameter  of  cylinder   11  inches. 

Stroke  of  engine   ;.  21  ,, 

Duration  of  test    1  hour  45  mins. 

Mean  revolutions  per  minute    185'45 

Mean  explosions  ,   91'8 

Average  mean  pressure  of  diagrams   9 1  '92  lb. 

Average  indicated  horse  power    47'96 

Net  weight  lifted  by  brake  rope   518'4  lb. 

Effective  circumference  of  brake  rope   1 1'408  ft. 

Average  brake  horse  power   41'974 

Mechanical  efficiency   87  452  per  cent. 

Coal  gas  used  per  hour,  corrected  to  a  temperature 

of  60deg.  Fah.  and  barometer  pressure  of  30  in..    57'2'57  cubic  feet. 

Gas,  per  indicated  horse  power    11'929  „ 

Gas,  per  brake  horse  power  ,   13'64  ,, 

Average  calorific  value  of  gas   as   corrected  to 

60  deg.  Fah.  and  30  in   582'6  B.T.U. 

Thermal  efficiency  per  indicated  horse  power   36'9  per  cent. 

Thermal  efficiency  per  brake  horse  power   32'27  s;, 

The  engine  was  tested  uu  ler  ordinary  working  conditions,  the 
amount  of  lubrication  to  the  cylinder  and  baaringa  being  the  gams  as 
usual. 

Discussion. 

The  President  (Mr.  Alfred  Saxon)  said  Uie  paper  bristled  with 
controversial  points,  and  he  hoped  that  a  good  discussion  would 
take  place  ou  it. 

Mr.  J.  Emerson  Dowson,  in  a  communication,  said  that  the 
author  gave  a  full  account  of  gas  plants  made  by  Messrs. 
Crossley,  and  apparently  it  was  an  expert  statement  on  their 
behalf.  But  even  from  this  point  of  view  he  wondered  that 
the  author  had  not  acknowledged  the  origin  of  the  suction 
plant,  to  which  he  rightly  attributed  importance.  He  said 
that  the  suction  plant  was  not  invented  by  Messrs.  Crossley, 
and  that  there  were  several  makers  of  it;  they  merely  modified 
certain  details,  and  the  results  given  by  the  author  were  no 
better  than  those  obtained  elsewhere.  Mr.  Dowson  said  that 
he  had  himself  given  special  attention  to  suction  plants,  and 
that  plants  of  this  type  from  his  design  had  been  sold  for 
over  8,000  brake  horse  power;  but  he  wished  it  to  be  clearly 
understood  that  he  did  not  invent  this  particular  way  of 
working  any  more  than  Messrs.  Crossley  did.  He  said  that 
the  author  had  seen  his  suction  plant,  and  as  an  engineer 
he  probably  knew  that  in  the  special  lecture  given  at  the 
Inst.C.E.,  in  April,  1904,  by  Mr.  Dugald  Clerk,  the  latter 
gave  full  details  of  the  rigorous  tests  made  on  his  behalf  on 
one  of  his  suction  plants.  He  went  on  to  say  that  the  fuel 
cost  at  Walthamstow  was  compared  with  that  at  Milford-on-Sea 
on  the  units  sold.  The  actual  difference  was  trifling,  but  it 
conveyed  no  idea  of  the  relative  cost  of  producing  the  current, 
which  was  the  function  of  the  engine  and  the  gas  plant.  The 
comparison  should  have  been  per  unit  generated.  Seeing  Hat 
the  mean  pressure  of  the  indicator  diagrams  was  only  65  lb. 
per  square  inch,  the  probability  was  that  the  gas  was  weak, 
and  that  the  consumption  of  fuel  was  proportionately  high.  He 
said  that  the  mean  pressures  at  Walthamstow  had  never  been 
as  low  as  this.  He  believed  they  were  usually  about  85  lb., 
and  he  considered  them  distinctly  wrong  if  they  were  under 
75  lb.  As  to  the  different  types  of  plant  referred  to  in  the 
paper,  he  gathered  that  Messrs.  Crossley  had  come  to  the 
same  conclusion  ad  others  who  had  dealt  with  Hie  subject 
practically.  In  some  cases  it  was  desirable  to  use  suction 
plants;  in  other  cases,  pressure  plants  (with  or  without  a 
gasholder).  In  some  cases  anthracite  or  coke  should  be  used, 
and  in  others  bituminous  coal.  He  thought  it  would  be 
interesting  to  know  from  the  author  what  kiud  of  bituminous 
coal  he  was  able  to  work  with  satisfactorily.  There  was  a 
growing  opinion  that,  unless  the  coal  was  such  as  can  be 
obtained  from  the  Nottingham  district,  there  was  trouble,  and. 
if  the  plant  was  far  from  the  special  coal  required,  the  latter 
naturally  costs  a  good  deal  more  than  local  coal.  There  had 
been  some  well-known  failures  of  bituminous  plants  on  this 
account,  and  an  explicit  statement  from  the  author  would  be 
welcome. 
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The  President  then  called  on  Mr.  Bickerton,  of  the  National 
Gas  Engine  Company,  to  open  the  discussion. 

Mr.  Bickerton  congratulated  the  author  on  the  choice  of 
subject  for  his  paper.  He  was  very  pleased  to  notice  that 
the  author  had  not  forgotten  to  mention  the  work  of  one  vhom 
lie  thought  was  recognised  as  the  father  of  producer  gas  for 
power  purposes,  viz.,  Mr.  Dowson.  Now,  although  the  Etiilhor 
had  alluded  to  Mr.  Dowson's  work  in  this  connection,  he  was 
sorry  to  find  that  he  had  omitted  to  include  in  the  paper  a 
description  of  the  suction  gas  plant  which  is  made  so  largely 
and  so  successfully  by  Mr.  Dowson 's  firm,  and  he  had  little 
hesitation  in  saying  that  the  number  of  Dowson  suction  plants 
at  present  in  successful  operation  probably  outnumbered  the 
aggregate  of  plants  of  other  types.  It  would  have  been  most 
interesting  to  have  had  t  he  opportunity  of  noting  such  distinctions 
as  may  exist  between  the  suction  plant  described  by  the 
author  and  the  suction  plant  as  made  by  Mr.  Dowson's  firm. 
Whatever  difference  there  may  be  in  the  construction  of  the 
plants,  he  was  pleased  to  find,  from  the  figures  given  in  the 
appendix  to  the  paper,  that  there  was  no  practical  difference 
in  the  results  obtained.  These  were  as  highly  satisfactory  as 
those  with  which  he  was  already  familiar,  as  being  easily 
obtainable  from"  the  Dowson  plants.  He  ventured  to  refer 
those  of  the  members  who  were  anxious  to  obtain  authentic 
information  from  an  independent  source  as  to  the  working 
efficiency  and  general  construction  of  Mr.  Dowson's  plant  to 
the  "  James  Forest"  Lecture  delivered  before  the  Institution  of 
Civil  Engineers  in  April  last  by  Mr.  Dugald  Clerk.  In  this 
lecture  Mr.  Clerk  described  the  Dowson  plant  very  fully,  and 
at  the  end  he  gave  particulars  of  a  test  made  by  Mr.  Atkinson 
Adam  on  30  horse  power  and  40  horse  power  generators,  by 
which  Mr.  Adam  showed  that  the  efficiency  of  the  40  horse 
power  plant  was  89  per  cent,  and  the  efficiency  of  the  30 
horse  power  plant  was  86  per  cent.  These  were  efficiencies 
which  he  thought  would  compare  very  favourably  with  those 
mentioned  in  the  author's  paper,  and  are  specially  creditable, 
considering  that  the  plant  was  one  of  the  first  of  its  kind. 
There  was  just  one  point  in  the  author's  paper  which  he  would 
like  to  touch  upon  before  concluding,  and  that  was  with 
reference  to  the  improvements  which  were  mentioned  in  the 
gas  engine,  viz.,  Mr.  Dugald  Clerk's  system  of  added  air 
or  inert  gas  at  the  end  of  the  suction  stroke,  as  against  the 
introduction  of  water  during  the  suction  stroke.  To  his  mind, 
the  author  had  not  grasped  the  fact  that  there  was  an  essential 
difference  between  the  two  methods,  and  that  the  purpose  of 
Mr.  Clerk's  system  was  not  confined  to  the  keeping  down  of 
the  heat  of  compression,  but  was  likely  to  have  far-reaching 
effects  in  other  even  more  important  directions.  They  would 
all  notice  with  interest  the  figures  given  with  reference  to 
Professor  Burstall's  test  on  the  engine  to  which  the  water 
injection  had  been  applied,  and  the  thermal  efficiency  of  37'43 
per  cent  was  certainly  very  good.  At  the  same  time,  to  his 
mind  it  was  not  sufficient  to  warrant  the  extra  complications 
and  increased  pressure,  when  it  was  remembered  that  an  ordinary 
commercial  engine  such  as  was  manufactured  by  his  company, 
when  tested  by  the  Standards  Committee  of  the  Institution 
of  Civil  Engineers,  recently  showed  a  thermal  efficiency  of 
35  per  cent  under  working  conditions,  this  efficiency  being 
indicated  efficiency,  and  taking  the  heat  value  of  the  gas 
on  the  lower  scale. 

Mr.  Bellamy  said  that  the  subject  dealt  with  in  this  paper 
was  one  that  was  engaging  the  attention  of  many  engineers 
and  users  of  power  at  the  present  time.  It  would  be  noticed 
bow  the  author  described  "  producer  gas,"  but  he  thought  the 
term  "  producer  gas  "  had  been  generally  applied  to  gas  made 
in  producers,  in  which  air  only  or  very  little  steam  entered 
the  producer,  and  he  suggested  that  a  better  term  for  all 
gases  used  in  gas  engines  was  "  power  gas."  Full  endorsement, 
he  said,  may  be  given  to  the  author's  remarks  on  the  erroneous 
pretension  that  tar  may  be  suppressed  in  making  gas  from 
bituminous  coal  in  the  producer  itself,  because  in  practice  no 
apparatus  had  ever  been  made  that  accomplished  this  con- 
tinuously. As  tar  would  in  any  and  every  case  condense  from 
the  gas,  its  best  place  was  in  a  bucket  as  early  as  possible. 
There  was  no  doubt  but  that  suction  plants  would  be  extensively 
used,  and  for  large  units.  It  was  only  necessary  to  travel  a 
short  distance  on  the  Continent  to  see  large  units  in  daily 
work  as  large  as  those  mentioned  in  the  paper.  He  further 
went  on  to  say  that  the  trial  of  the  suction  plant  (see  pa.^e 
637  ante)  was  interesting,  and  the  results  were  what  would 
be  expected;  but  a  better  test  would  have  been  to  run  a  full- 
load  trial  for,  say,  four  hours,  then  throw  off  the  load  to  10 
horse  power,  and  after  ten  minutes  throw  on  the  fulf  load 
again.  By  carrying  out  the  test  in  this  way  the  difficulty 
of  excess  steam  after  heavy  load  would  be  detected,  and 
this  was  of  special  interest,  because  just  now  it  was  a  debatable 
point  whether  the  vaporiser  heated  on  top  of  the  generator  was 
as  good  as  a  separate  vaporiser  heated  by  gases  after  they 
leave  the  generator.  One  or  two  eminent  German  makers  of 
suction  plants,  such  as  "  Pinsch,"  recommended  the  latter. 
The  author  described  a  method  of  reducing  the  heating  of 


the  cylinder  of  gas  engines  by  an  old  idea  of  spraying  water 
in  the  cylinder.  (See  page  677  ante.)  Many  years  ago  this  was 
tested  by  certain  English  gas-engine  builders  for  the  purpose 
of  trying  to  use  water  gas  in  gas  engines.  The  results  were 
fairly  atisfactory,  but  the  damage  done  to  the  cylinder  and 
valve  by  the  action  of  the  water  made  the  idea  quite  unwork- 
able. It  would,  no  doubt,  be  said  that  with  some  wonderful 
improvement  this  difficulty  had  been  got  over,  and  that  the 
water  had  been  taught  better  manners  and  become  the  finest 
lubricant.  In  the  various  tests  it  would  be  desirable  to  give 
the  compression  before  ignition.  It  was  apparent  to  everyone 
present  that  the  author  had  a  thorough  grasp  of  his  subject, 
and  he  was  sorry  he  had  not  made  his  paper  deal  more 
generally  with  power  gas  instead  of  confining  himself  to  the 
products  of  one  firm. 

(To  be  continued.) 


THE  IRON   AND  STEEL  INSTITUTE. 


The  thirty-sixth  annual  general  meeting  of  the  Iron  and  Steel 
Institute  of  Great  Britain  was  held  last  week  in  the  lecture 
theatre  of  the  Institution  of  Civil  Engineers,  Westminster. 

The  report  of  the  council  for  the  past  year,  which  was  read 
by  the  secretary,  Mr.  Bennett  H.  Brough,  stated  that  during 
the  year  213  members  had  been  elected.  The  number  of  mem- 
bers at  the  close  of  last  year  was  1,910,  while  the  addition 
of  those  elected  at  the  nresent  meeting  made  the  total  about 
2,000. 

It  was  announced  that  the  Andrew-Carnegie  gold  medal  for 
1905  had  been  awarded  to  Dr.  H.  C.  H.  Carpenter  for  his 
research  report;  two  special  silver  medals  to  Mr.  Dillner  and 
Mr.  Enstrom ;  further  grants  of  „£50  each  to  Dr.  Carpenter  and 
Mr.  Breuil,  Mr.  Roberts,  and  Mr.  Bosenhain;  and  scholarships 
of  the  value  of  ,£100  each  to  Mr.  Boynton,  Mr.  Guillet,  and 
Mr.  Hatfield.  It  vsas  also  announced  that  Mr.  Carnegie  had 
generously  added  ,£5,000  to  the  scholarship  fund  founded  by 
him. 

The  new  president,  Mr.  E,.  A.  Hadfield,  then  presented  the 
Bessemer  gold  medal  for  1905  to  Professor  J.  O.  Arnold,  of 
Sheffield,  in  recognition  of  the  important  investigations  made  by 
him  into  the  metallurgy  of  steel. 

President's  Inaugural  Address. 

The  President  then  delivered  his  inaugural  address,  in  which 
he  fairly  covered  the  whole  range  ot  the  metallurgy  of  iron 
and  steel,  historical,  theoretical,  and  practical.  After  acknow- 
ledging the  honour  conferred  upon  him  by  his  election  to  the 
presidential  chair,  he  referred  briefly  to  the  early  history  of 
metallurgy.  The  difficulties  attending  the  solution  of  new 
problems  which  constantly  presented  themselves  in  progressive 
manufacture  were  then  noticed,  the  president  observing  that 
the  only  way  to  meet  those  difficulties  was  by  adopting  constant 
research,  which  ought  to  form  an  actual  part  of  all  industrial 
operations.  Closely  allied  to  research  was  invention,  which  was 
essential  to  progress,  and  in  which  connection  the  president 
pointed  out  the  pre-eminence  of  Anglo-Saxons  as  inventors. 
Turning  to  the  practical  side  of  metallurgy,  the  president 
showed  it  to  be  an  ancient  science,  and  he  briefly  referred  to  its 
modem  developments,  present  status,  and  nomenclature,  a 
correct  definition  of  metallurgical  words  and  terms  being  con- 
sidered by  him  very  desirable.  The  important  position  occupied 
by  the  metallurgist  was  illustrated  by  a  reference  to  the  world's 
output  of  metallurgical  products,  and  to  its  prospective  require- 
ments, which,  the  president  said,  might,  in  time,  possibly  rise 
to  a  figure  not  far  short  of  300  million  tons  per  annum.  He 
described  the  raw  materials  used  in  the  manufacture  of  iron  and 
steel  and  dealt  with  the  future  requirements  and  supplies  of 
pig  iron.  Assuming  demands  to  arise  in  the  Far  East  on  a 
scale  proportionate  to  that  of  the  West,  the  president  observed 
that  it  would  not,  be  an  idle  estimate  to  say  that  100  million 
tons  of  pig  iron  would  soon  be  required  annually.  The  question 
of  the  supply  of  iron  ores  was  dealt  with,  and  the  necessity 
of  seeking  further  sources  of  supply  was  pointed  out.  Electro- 
metallurgy was  referred  to  as  a  growing  branch  of  the  appli- 
cation of  science  to  the  iron  and  steel  industry,  in  which  great 
practical  advances  were  expected  to  be  made  during  the  next 
decade,  but  whether  electro- metallurgy  'could  be  applied  to  the 
economical  production  of  iron  and  steel  remained  to  be  proved. 
Turning  to  the  more  complex  side  of  metallurgy,  he  dealt 
with  alloys  of  iron  with  other  elements.  He  reviewed  the 
historical  asi>ect  of  alloy  research,  which  includes  his  own 
discovery  of  the  peculiar  iron  alloy  containing  from  12  per  cent 
to  14  per  cent  of  manganese.  He  then  alluded  to  the  wide 
use  of"  alloy  steels,  the  manufacture  and  use  of  high-speed 
tool  steel,  "and  the  production  of  special  ferro-alloys.  After 
referring  to  the  best  treatmnet  of  steel,  the  value  of  metallo- 
graphy, the  production  of  cast  iron  and  cast  steel,  and  the 
manufacture  of  steel  for  war  material,  the  president  concluded 
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his  address  with  general  references  to  the  industrial  outlook  at 
the  present  time,  which  lie  considered  to  be  distinctly 
encouraging. 

The  annual  dinner  took  place  on  the  12th  inst.  at  the  Hotel 
Cecil.  Mr.  Hadfield  occupied  the  chair,  and  the  company 
included  Baron  de  Bildt,  the  Duke  of  Norfolk,  Mr.  Andrew 
Carnegie,  Sir  W.  H.  White,  and  the  Hon.  T.  A.  Brassey. 

Mr.  Carnegie  afterwards  presented  the  gold  medal  of  the 
institute  to  Dr.  H.  C.  H.  Carpenter  for  his  research  report,  and 
two  special  silver  medals  to  Mr.  Gunnar  Dallner  and  Mr.  A.  F. 
EDstrom.  Incidentally  he  remarked  that  Dr.  Carpenter  was  the 
great-great-grandson  of  Henry  Cort,  to  whom  all  interested  in 
the  iron  and  steel  industry  were  so  deeply  indebted;  and  in 
presenting  the  silver  medals  to  the  Swedish  recipients  he 
observed  that  in  the  history  of  steel  Sweden  was  really  the 
classic  home  of  iron.  He  added  that  the  Iron  and  Steel 
Institute  had  more  members  per  cajnla  from  Sweden  than  from 
any  other  of  the  19  countries  who  contributed  to  its  membership — 
more  came  from  Sweden  than  from  England,  or  even  from 
Scotland. 

Baron  de  Bildt,  in  response,  stated  that  Great  Britain  waa 
one  of  the  best  customers  for  Swedish  iron  and  steel.  Sweden 
sent  a  great  deal  of  ore,  etc.,  to  this  country,  which  in  return 
sent  to  Sweden  a  large  amount  of  rails  and  other  manufactured 
articles.  He  wished  he  could  say  that  Great  Britain  "  dumped  " 
those  articles  into  his  country,  but  statistics  showed  that  that 
was  not  the  case,  for  it  appeared  that  a  very  fair  price  had  to 
be  paid  for  them.  What  he  would  like  to  know  was  how  the 
balance  stood  between  their  respective  countries — which  country 
gave  and  which  received  more.  He  could  not  say  what  the 
balance  had  been  during  the  last  ten  years,  or  even  in  the  past 
year,  but  as  to  this  year  there  was  no  doubt.  In  connection  with 
the  iron  and  steel  industry,  he  continued,  each  country  had 
adopted  words  from  the  other,  as  a  reference  to  their  dictionaries 
would  prove. 

The  Duke  of  Norfolk  afterwards  proposed  "The  Iron  and 
Steel  Institute." 


LAUNCHES  AND  TRIAL  TRIPS. 


Bassa. — Messrs.  D.  J.  Duulop  and  Co.,  Port  Glasgow,  launched 
on  April  24th  a  steel  twin-screw  steamer  built  by  them  to  the 
older  of  Messrs.  Elder,  Dempster,  and  Co.,  Liverpool,  for  their 
branch  of  service  on  the  West  Coast  of  Africa.  The  new  vessel, 
which  is  one  of  a  number  of  light  draught  steamers  of  similar 
description  built  for  the  company  by  Messrs.  Dunlop  and 
Company,  is  of  the  following  dimensions:  Length  between 
perpendiculars,  220ft.;  breadth,  36ft.;  depth  (moulded),  14ft. 
The  propelling  machinery  consists  of  two  sets  of  triple-expansion 
engines,  having  cylinders  13  in.,  21  in.,  34  in.,  by  24  in.  length 
of  stroke,  steam  being  generated  by  two  boilers  lift.  6  in. 
diameter  by  9  ft.  6  in.  long,  all  proportioned  for  a  working  of 
160  lb.  per  square  inch.  The  hull  and  machinery  ha^  e  been 
constructed  under  the  special  survey  of  the  British  Corporation's 
Registry  and  the  Board  of  Trade,  and  classification  and 
passenger  certificates  will  be  furnished.  The  deck  machinery 
includes  steam  windlass,  four  steam  winches,  steam  and  hand 
steering  gear.  There  is  also  a  complete  electric  light  instal- 
lation. 

Crown  of  Arragon- — Messrs.  D.  and  W.  Henderson  and 
Co.  Ltd.,  Partick,  launched  on  May  5th  a  steel  screw  steamer  of 
the  following  dimensions:  Length,  over  all,  400ft.;  breadth, 
50  ft.  2^vn.;  depth  moulded,  28  ft.  4  in.  The  vessel  has  been 
built  to  the  order  of  Messrs.  Prentice,  Service,  and  Henderson, 
Glasgow.  She  will  class  100  Al  in  Lloyd's  Registry  three-deck 
rule,  and  will  have  a  gross  tonnage  of  about  4,400  tons.  She 
has  been  specially  designed  to  suit  the  owners'  West  Indian 
trade,  the  'tween  decks  being  of  exceptional  height  and  the 
holds  clear  for  carrying  long  cargoes.  A  full  equipment  of 
powerful  winches,  derricks,  and  gear  is  provided  for  the  rapid 
handling  of  the  cargo.  An  unusual  arrangement  is  the  fitting 
of  twin-masts  fore  and  aft.  The  machinery,  which  (has  also 
been  constructed  bv  Messrs.  Henderson,  consists  of  a  set  of 
triple-expansion  engines,  having  cylinders  of  27  in.,  46  in.,  and 
76  in.  diameter,  with  a  stroke  of  48  in.,  and  four  single-ended 
boilers  working  at  a  pressure  of  1801b.  per  square  inch.  The 
vessel  was  named  Crown  of  Arragon. 

J.  Duncan- — The  Ailsa  Shipbuilding  Company  Limited 
launched  on  May  6th  from  their  Troon  yard  a  steel  screw 
steamer  for  Messrs.  J.  T.  Duncan  and  Company,  Cardiff.  The 
vessel  is  of  the  following  dimensions:  Length  between  per- 
pendiculars, 287  ft.  6  in.;  breadth  moulded,  40  ft. ;  depth,  20  ft. 
6  in.;  and  she  will  carry  2,600  tons  deadweight.  She  is 
equipped  as  a  first-class  collier,  with  eight  powerful  steam 
winches  and  eight  derricks  for  the  rapid  handling  of  coal 
cargoes.  Built  to  the  highest  class,  she  has  all  the  latest 
improvements,  including  electric  light  throughout.  This  is 
the  largest  vessel  in  point  of  tonnage  that  the  Ailsa  Company 
have  yet   built.    She  is  to  be   fitted  by    Messrs.  Muir  and 


Houston,  Kinning  Park,  with  triple-expansion  engines  having 
cylinders  32$  in.,  37  in.,  and  60  in.,  with  42  in.  stroke,  and 
designed  to  develop  2,200  horse  power,  and  give  a  speed  of  12 
knots.    The  steamer  was  named  J.  Duncan. 

Leafield- — Messrs.  Wood,  Skiuner,  and  Company  Limited, 
of  Bill  Quay,  Newcastle-on-Tync,  successfully  launched  on 
May  1st  a  new  steel  screw  steamer  which  lias  been  built  by 
them  to  the  order  of  Mr.  Alfred  Brewis,  of  Newcastle.  The 
vessel  is  of  the  single  deck  type,  with  poop,  long  bridge,  and 
top-gallant  forecastle,  and  has  been  constructed  to  carry  about 
4,350  tons  deadweight  on  a  light  draught  of  water.  She  has 
been  built  to  the  requirements  and  under  the  special  survey  of 
Lloyd's  for  their  highest  classification.  The  engines,  which 
arc  of  the  improved  triple-expansion  type,  supplied  with  steam 
fromtwo  large  steel  multitubular  boilers,  'havo  been  constructed 
and  will  be  fitted  by  the  North-Eastern  Marine  Engineering 
Company  Limited,  of  Wallsend.  The  machinery  has  also  been 
built  to  Lloyd's  requirements.    The  vessel  was  named  Leafield. 

Karina. — Another  addition  to  the  fleet  of  the  British  and 
African  Steam  Navigation  Company  Limited,  which  is  managed 
by  Messrs.  Elder,  Dempster,  and  Company,  Liverpool,  was 
launched  on  May  4th  from  the  yard  of  Messrs.  Alex.  Stephen  and 
Sons  Limited,  Linthouse.  The  steamer,  the  dimensions  of 
which  are  383ft.  by  46  ft.  3  in.  by  26  ft.,  with  a  tonnage  of  about 
4,300  tons,  is  intended  to  run  between  Liverpool  and  the  West 
Coast  of  Africa,  a  trade  in  which  Sir  Alfred  L.  Jones,  head 
of  Messrs.  Elder,  Dempster  and  Company,  has  always  taken 
the  keenest  interest.  The  machinery,  which  has  also  been  con- 
structed by  Messrs.  Stephen,  consists  of  a  set  of  triple-expansion 
engines,  having  cylinders  of  29  in.,  46  in.,  and  77  in.  diameter, 
with  a  stroke  of  51  in.  Steam  is  supplied  by  four  large  single- 
ended  boilers,  working  under  Howden's  forced  draught  system 
at  a  pressure  of  1801b.  per  square  inch.  The  vessel  is  con- 
structed to  the  highest  class  in  the  British  Corporation 
Registry,  with  cellular  double  bottom  all  fore  and  aft,  six 
water-tight  bulkheads,  and  teak  decks.  As  the  vessel  left  the 
ways  she  was  named  Karina. 

G  psy  Queen  — Messrs.  Bow,  M'Lachlan,  and  Company 
I  imited,  Paisley,  launched  on  May  2nd  the  new  steamer  Gipsy 
Queen,  built  for  Messrs.  James  Aitken  and  Company  Limited, 
Kirkintilloch,  for  their  excursion  traffic  on  the  oFrth  and  Clyde 
Canal.  The  new  vessel  in  appearance,  design,  and  arrangement 
is  quite  a  departure  from  the  type  of  steamers  hitherto  engaged 
in  this  service.  There  are  no  saloons  under  deck,  as  in  former- 
steamers,  the  dining  saloons  and  ladies'  cabin  in  the  new 
steamer  being  fine,  roomy,  airy,  and  well-lighted  apartments 
on  the  main  deck.  Above  this  is  the  upper  or  promenade  deck, 
extending  the  full  length  and  width  of  the  vessel,  and  over  this 
again  is  the  bridge  deck,  extending  about  half  the  length  of  the 
vessel.  Compound  surface-condensing  engines  are  supplied  and 
fitted  by  the  builders.  The  vessel  was  launched  with  steam  up 
and  proceeded  at  once  on  trials,  which  were  entirely  satisfactory. 

Generalconsul  Pall  sen. — The  Clyde  Shipbuilding  and 
Engineering  Company  Limited,  Port  Glasgow,  launched  on 
May  5th  the  second  of  four  steamers  they  are  constructing  for 
the  Danish-Russian  Steamship  Company  Limited,  of  Copen- 
hagen. The  vessel's  dimensions  are  :  Length,  295  ft. ;  breadth, 
1-2  it.;  and  depth,  22  ft.  She  is  designed  to  carry  about  3,700 
tons  deadweight  on  a  light  draught.  Immediately  after  the 
launch,  the  vessel  was  placed  in  the  builders'  dock  to  receive 
her  machinerv.  The  engines  are  triple-expansion,  having 
cylinders  22  in.*,  35  in.,  by  39  in.  stroke.  There  are  two  boilers 
to  work  at  1801b.;  a  large  horizontal  donkey  boiler;  six  steam 
winches;  and  a  first-class  equipment  of  auxiliary  machinery, 
electric  light,  etc.  The  vessel,  which  was  built  under  the  super- 
vision of  the  owners'  representative,  Captain  Christian  Jensen, 
and  Mr.  Axel  Morch,"  engineer,  was  named  Generalconsul 
Pallisen. 

Ragnarok- — On  May  2nd  the  steel  screw  cargo  steamer 
Ragnarok,  built  by  the  Laxevaags  Engineering  and  Ship- 
building Company,  Bergen,  INorway,  went  for  her  trial  trip,  and 
after  compasses  had  been  adjusted,  proceeded  to  the  measured 
mile,  where  a  series  of  trials  were  run  and  a  main  speed  of  10J 
knots  attained.  The  vessel  is  of  the  following  dimensions: 
Length  extreme,  239ft.;  breadth,  36ft;  depth,  16ft.  9 in.; 
deadweight  carrying  capacity,  1,700  tons.  The  engines,  which 
have  also  been  constructed  by  the  Laxevaags  Company,  are  of 
the  triple-expansion  type,  with  cylinders  16}  in.  by  27  in.  by 
44  in.  by  30  in.  stroke.    Working  pressure,  1801b. 

Nordland— Messrs.  William  Doxford  and  Sons  Limited 
launched  on  May  6th  the  steamship  Nordland,  for  Messrs.  Axel 
Brostrom  and  Son,  of  Gothenburg.  This  is  the  second  turret 
built  for  this  firm,  and  we  understand  others  are  to  follow,  as 
the  turret  type  has  been  found  the  most  suitable  for  the 
Swedish  ore  trade.  The  steamship  Nordland  is  built  to  carry 
6,300  tons  dead  weight  on  a  very  light  draught.  She  has  engines 
of  1,500  indicated  horse  power,  with  large  boilers  of  1801b. 
piessure,  and  will  steam  10  knots  on  a  low  consumption  of  coal, 
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Lydford- — On  May  6th  the  steamship  Lydford,  built  by 
Messrs.  Robert  Stephenson  and  Company  Limited,  Hebburn-on- 
Tyne,  to  the  order  of  the  Lydford  Steamship  Company  Limited, 
^Newcastle,  left  the  Tyne  to  undergo  her  official  trial  over  the 
measured  mile.  This  vessel,  which  takes  Lloyd's  highest  class, 
is  built  to  the  spar  deck  rule,  and  is  of  the  single-deck  type. 
Her  dimensions  are  as  follow:  Length,  352ft.;  breadth,  47  ft.; 
depth  moulded,  29  ft.  10  in.  She  is  fitted  with  a  cellular  double 
bottom,  and  also  with  a  large  after  peak  tank  for  water  ballast. 
The  main  machinery  of  the  vessel  was  supplied  by  the  North- 
Eastern  Marine  Engineering  Company  Limited,  Wallsend, 
who  also  supplied  the  boilers.  The  machinery  is  also  to  Lloyd's 
highest  class,  and  consists  of  a  set  of  large  size  triple-expansion 
engines,  supplied  with  steam  from  two  single-ended  boilers,  with 
a  working  pressure  of  165  lb.  per  square  inch.  The  trial  was 
most  satisfactory  in  every  respect,  and  the  steamer  proceeded 
with  her  first  cargo  to  Venice. 


NAVAL  NOTES. 
Erzherzog  Karl- — The  official  trial  of  the  Austro- 
Hungarian  battleship  Erzherzog  Earl  took  place  off  Pola  on 
the  3rd  inst. ;  14,000  horse  power  was  contracted  for  and  a  speed 
of  19J  knots.  The  trial  resulted  in  i6,000  horse  power  being 
developed,  and  the  speed  was  20  knets.  The  machinery  for  this 
vessel  was  constructed  by  the  Stabilimeuto  Tecnico,  Trieste, 
water-tube  boilers  of  the  Yarrow  large  tube  type  being  adopted. 

Garry- — The  official  full  speed  trial  of  the  torpedo-boat 
destroyer  Carry,  built  by  Messrs.  Yarrow  and  Company,  took 
place  on  May  2nd.  The  result  has  been  awaited  with  special 
interest,  because  the  shape  of  this  vessel  differs  considerably 
from  that  generally  adopted,  the  after  part  resembling  some- 
what the  design  now  common  for  racing  motor  boats,  the 
breadth  amidships  being  continued  nearly  the  full  width  lo  the 
stern.  The  counter  thus  extends  considerably  over  the  pro- 
pellers, thereby  protecting  them  from  damage,  and  at  the  same 
time  admitting  of  more  commodious  living  spaces  for  the  officers 
without  exposing  a  greater"  length  to  gun  fire.  The  rudder, 
instead  of  being  secured  to  the  stern  as  is  customary,  has  its 
entire  surface  below  the  water-line,  and  therefore  is  not  exposed. 
The  keel  is  perfectly  straight  from  end  to  end,  the  overhang 
of  the  stern  being  of  such  short  dimensions  that  no  special 
support  is  necessary,  thus  simplifying  docking  operations.  The 
coal-carrying  capacity  of  this  form  of  hull  is  greater  than  is 
usual  in  the  "  Biver"  type  of  destroyer  to  the  extent  of  20  tons. 
These  advantages  are  obtained  in  combination  with  a  diminished 
resistance,  as  the  recent  trial  indicates,  the  speed  attained 
being  26|  knots,  that  of  other  destroyers  of  the  same  class 
varying  from  25h  to  26  knots. 

The  Admiralty  have  placed  with  Messrs.  John  I.  Thornycroft 
and  Company  Limited,  of  Chiswick  and  Southampton,  an  order 
for  five  torpedo-boat  destroyers  of  a  new  type,  intended  for 
harbour  and  coast  defence. 

H.M.S.  Forward.— H. M.S.  Forward,  the  first  of  the  two 
scouts  built  by  the  Fairfield  Company  for  the  British  Navy, 
completed  on  May  11th  her  official  steam  trials,  when  she 
realised,  as  a  result  of  six  runs  over  the  measured  mile  at 
Skelmorlie,  a  mean  speed  cf  25  286  knots  when  developing  14,995 
indicated  horse  power.  The  Fairfield  Company  guaranteed,  in 
their  contract  with  the  Admiralty,  a  speed  of  25  knois,  the 
designed  power  being  16,500  indicated  horse  power.  With  a 
length  between  perpendiculars  of  365  ft.  and  a  beam  of  38  ft. 
9 in.,  the  Fairfield  scouts  displace  2,850  tons  when  the  draught 
is  14  ft.  2  in.  At  this  draught  150  tons  of  coal  were  in  the 
bunkers,  sufficient  to  carry  the  vessel  1,500  nautical  miles  at 
10  knots.  There  is,  however,  capacity  for  500  tons  of  coal,  which 
gives  a  radius  of  action  of  5,000  nautical  miles  at  the  same 
speed.  The  attainment  of  25  knots  involves  a  high  rate  of 
combustion  in  the  12  boilers,  which  are  of  the  modified  Thorny- 
croft type;  on  the  official  full-power  trial  the  air  pressure  in 
the  stokehold  was  under  2  in.,  which  is  moderate  for  such  craft. 
The  boilers  when  working  under  these  easy  conditions  supplied 
adequate  steam  for  the  engines,  which  aip  of  the  four-cylinder 
triple-compound  type  driving  twin  screws.  The  summation  of 
the  results  taken  each  hour  on  the  eight  hours'  test  showed 
that  the  revolutions  averaged  210  per  minute,  and  that  the 
mean  power  was  15,022  indicated  horse  power.  The  air  pressure 
in  the  stokehold  was  l'8in.,  and  the  average  steam  pressure  at 
the  boilers  250  lb.,  and  at  the  engines  230  lb.  The  vacuum  was 
25  in.  Over  the  whole  eight  hours,  therefore,  the  speed  was 
quite  25^  knots,  so  that,  as  already  stated,  the  guaranteed  rate 
was  exceeded  with  a  power  1,500  less  than  was  anticipated. 


Cabbone  Arc  Lamps. — We  are  informed  by  the  Key 
Engineering  Company  that  the  Carhone  Arc  Lamp  Syndicate 
have  not  yet  given  their  permission  to  sell  their  arc  lamps  (see 
page  730  in  our  issue  of  May  12th),  owing  to  the  arrangement 
for  delivery  with  the  parent  company  in  Berlin  not  being  quite 
ccmpleted.  They  have,  however,  intimated  that  they  expect  to 
be  in  a  position  to  offer  the  ten  ampere  series  lamps,  at  anyrate, 
in  a  week  or  two. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  S59,  Strand,  London,  W.G.  They 
shoidd  be  written  on  one  side  of  the  paper  only;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


GREATER  POWER  FOR  BELT-DRIVEN  PLANTS. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — In  your  issue  of  5th  May  appears  a  valuable  article 
by  Mr.  Frank  Jordan  under  the  above  title,  and  you  invite 
further  notes  from  your  readers. 

The  subject  is  one.  on  which  columns  could  be  written.  Mr. 
Jordan  says  it  is  comparatively  new  to  power  users  in  this 
country,  it  has  been  in  use  in  Australia  for  fully  five  years 
with  considerable  success,  and  in  the  Lnited  States  and  Canada 
for  about  nine  years. 

It  is  known  as  the  "  ding-surface  "  treatment,  and  should  not 
be  confounded  with  the  numerous  belt,  dressings  on  the  market. 
It  differs  from  these  in  many  ways,  notably  in  not  being  sticky 
or  resinous,  and  in  being  practically  permanent  in  its  results. 

These  results  are  the  marvel  of  the  engineering  world,  and 
as  I  have  made  a  very  long  study  of  belt  driving  and  have  had 
many  advantages  for  watching  the  results,  perhaps  you  will 
allow  me  to  supplement  the  remarks  made  by  Mr.  Jordan  with  a 
few  drawn  from  my  own  practical  knowledge. 

I  could  cite  several  prominent  firms  in  this  country  who  have 
become  acquainted  with  this  treatment  since  the  Buffalo 
Exhibition,  for  a  number  of  belts  were  driven  there  with  the 
slack  return  almost  touching  the  drive  side,  and  testing 
machines  were  used  to  show  the  increase  in  power.  Manu- 
facturers should  be  under  an  obligation  to  you  for  opening 
ycur  columns  to  correspondence  on  so  important  a  subject,  for 
the  "  teusionless  belt  "  means  a  saving  in  fuel,  wear  and  tear 
from  friction,  lubricating  oil,  and  men's  time,  that  will  amount 
to  many  pounds  in  the  course  of  a  year. 

A  few  days  ago  in  Glasgow  I  saw  two  14  in.  laminated  belts 
driving  dynamos.  Before  using  cling-surface  these  belts  had 
been  giving  some  trouble,  but  since  the  treatment  the  dynamos 
had  been  pushed  closer  by  6  in.,  giving  a  great  sag  in  the  belt, 
and  the  belts  were  running  beautifully  and  carrying  the  load 
perfectly  without  slip 

The  lamous  Dick  Balata  belt  is  very  largely  used  in  this 
country,  and  the  inventor  of  this  belt  warned  users  against  all 
belt  dressings  because  of  their  resinous  nature,  which  is  injurious 
to  this  class  of  belt.  I  could  give  you  several  instances  of  the 
improved  condition  of  these  belts  under  the  cling-surface  treat- 
ment, which  is  superior  as  a  preservative  to  the  castor  oil 
hitherto  recommended. 

I  know  of  two  instances  where  belts  were  constantly  leaving 
the  pulleys  when  the  load  went  on,  but  siuce  this  treatment  have 
taken  the  fullest  load  without  slip  and  at  a  slackness  that  seems 
incredible,  and  it  was  only  last  week  that  a  manager  of  a  large 
joinery  establishment,  near  Glasgow,  told  me  that,  previous 
to  his  using  this  treatment,  with  a  tight  belt  he  had  to  stop 
a  saw  three  times  to  ease  it  in  cutting  a  6  in.  oak  log,  while  after 
the  treatment,  with  the  same  belt  running  without  tension, 
the  saw  cuts  through  a  similar  log  without  stopping. 

1  have  recently  seen  a  mule  in  a  cottcn-spinning  mill  carrying 
1,200  spindles  increase  its  speed  from  4  to  6  after  treatment, 
thus  giving  50  per  cent  more  output  in  the  same  time. 

In  Edinburgh  a  few  days  ago  the  manager  of  a  large  works 
told  me  he  had  been  using  this  treatment  for  some  time,  and  had 
considerably  reduced  his  friction  load  and  slip,  and  was  now  able 
to  run  his  engine  12  revolutions  less  per  minute,  and  yet  get 
the  same  speed  at  his  machines. 

Belt  driving  in  this  country  is,  I  think,  too  often  treated 
as  of  little  importance,  and  unless  an  intelligent  man  is  given 
charge  of  the  belts  and  ropes,  they  are  left  to  chance  for  proper 
treatment.  I  have  heard  a  works  manager  say  he  did  not  care 
what  was  put  on  the  belts  so  long  as  he  got  the  output.  I  have 
known  resin,  a  fish-ghie  mixture,  tar,  printer's  ink,  and  common 
soap  to  be  put  on  valuable  bells,  and  a  few  days  ago,  in  a 
manufacturing  confectioner's  works,  I  sunk  my  knife  blade  over 
half  an  inch  in  a  kind  of  sugary  toffee  accumulated  on  a  pulley 
to  stop  slip. 

In  Professor  Thurston's  last-  edition  of  "  Friction  and  Lost 
Work  in  Mills  and  Machinery  "  the  following  paragraphs  occur, 
which  have  as  great  a  bearing  on  preparations  for  belts  and 
ropes  as  on  machinery  oils:  — 

"  It  is  frequently  the  fact  that  the  consumer  can  better  afford 
to  use  the  highest-priced  article  than  to  take  that  of  lower 
value  at  a  gift." 

"  They  will  have  a  money  value  proportionate  to  their  dura- 


800 


THE    PRACTICAL  ENGINEER. 


[May  19,  1905 


bility  and  to  the  inverse  ratio  of  the  value  of  the  coefficient 
of  friction." 

"  In  large  mills,  and  wherever  work  is  done  on  a  very  large 
scale,  the  cost  per  horse  power  and  per  annum  may  be  taken 
roughly  at  50  dollars  a  year,  while  for  small  powers  this  figure 
is  doubled,  or  even  trebled  ard  quadrupled." 

"  Every  reduction  of  power  to  the  extent  of  one  horse  power 
by  the  introduction  of  an  improved  material  or  system  of 
lubrication  thus  effects  a  saving  of  50  to  ICO  dollars  a  year." 

In  Newcastle-on-Tyne,  wlure  electricity  is  supplied  to 
numerous  works,  and  is  being  largely  availed  of,  I  understand 
it  costs  for  current  alone  about  ,£3  10s.  per  horse  power  a  year, 
and  gas  may  be  cited  at  about  the  same  price.  If  by  the 
tensionless  system  of  belt  driving  20  per  cent  of  the  horse  power 
can  be  saved  by  the  treatment  under  notice  (and  this  is  claimed 
for  it,  where  every  belt  is  run  without  tension),  then  works 
managers  should  look  into  the  matter  and  test  it  on  the  grounds 
of  economy. — Yours,  ct<\, 

Dundee.  Edwin  Havilano. 


RAILWAY   MONOPOLY  ON   LAND  AND  SEA. 

To  tht  Editor  of  "  The  Practical  Engineer." 

Sir, — I  was  unable  in  my  last  letter  (see  The  Practical 
Engineer,  April  14th,  1905)  sufficiently  to  trespass  on  your 
space  to  enable  me  to  point  out  the  circumstances  which  led 
up  to  the  Parliamentary  action  of  the  North-Eastern  Railway 
Company  in  the  present  session. 

Some  time  ago  that  company  were  desirous  of  obtaining 
powers  to  run  steamers  to  the  Dutch  ports.  Fearing  the 
opposition  of  the  Lancashire  and  Yorkshire  Company,  they 
made  a  proposal  which  was  accepted  by  the  latter  company, 
viz.,  that  the  North-Eastern  "  Dutch  Ports  "  Bill  should  not  be 
opposed  by  the  Lancashire  and  Yorkshire  Company,  and  that  in 
return  the  Lancashire  and  Yorkshire  Company's  Shipping  Bill 
of  last  sesstion  should  be  unopposed  by  the  North-Eastern 
Company.  This  compact  was  carried  into  effect,  both  of  t  he- 
contracting  parties  obtaining  their  respective  Acts. 

The  North-Eastern  Company  therefore  directly  connived  at 
the  passing  of  the  Lancashire  and  Yorkshire  Act.  They  appear 
to  have  arranged  a  dramatic  position  in  one  session  for  the 
purpose  of  being  enabled  in  the  next  to  pose  before  Parliament 
as  an  injured  comapny,  and  claim  relief.  If  they  had  candidly 
informed  the  committee  last  year  that  the  passing  of  the  bill 
would  involve  great  injury  not  only  to  themselves  but  to  the 
trade  of  Hull,  and  would  compel  them  in  self-defence  to  apply  in 
the  next  session  for  similar  powers,  the  bill  would  in  all 
probability  not  have  become  law.  The  excuse  that  they  were 
prevented  from  opposing  by  their  compact  with  the»Lancashire 
and  Yorkshire  Company  is  of  no  value,  for  if  they  were  acting 
fairly  by  that  company,  and  honestly  by  Parliament,  they  have 
already  received  full  consideration  in  their  Dutch  Ports 
Act. 

Under  these  circumstances,  if  the  bill  is  thrown  out,  no 
sympathy  need  be  wasted  on  the  North-Eastern  Company.  They 
will,  however,  doubtless  bring  up  traders  from  Hull  to  show 
that  the  latter  will  be  injured  by  the  possible  diversion  of 
some  of  the  Hull  trade  to  Goole,  and  here  we  have  another 
illustration  of  the  helplessness  of  the  public  in  regard  to  this 
private  bill  legislation.  Last  year  the  trading  public,  with 
the  exception  of  Messrs.  Tiros.  Wilson,  Sons,  and  Company 
I  imited,  were,  by  the  action  of  the  Standing  Orders  Committee, 
prevented  from  saying  one  word  in  their  own  interests,  but 
this  year  the  North-Eastern  Company  will  be  enabled  to  bring 
up  as  much  trading  evidence  as  they  please  for  the  purpose  of 
ir.creasing  and  consolidating  their  monopoly. 

The  Lancashire  and  Yorkshire  Act  has  now  been  in  force  for 
one  year,  and  so  far  as  I  know  nothing  very  prejudicial  to  the 
trade  of  Hull  has  occurred,  but  it  is  quite  possible  in  the  future 
that  a  certain  amount  of  trade  may  be  diverted  from  Hull 
to  Goole,  and  may  cause  Hull  shippers  to  send  some  of  their 
boats  to  the  latter  port.  This  is  unfortunate,  but  is  the  natural 
result  of  the  strategic  policy  adopted  by  the  North-Eastern 
Company.  It  is  one  thing-  for  Parliament  to  be  misled,  and 
inadvertently  to  pass  an  Act  which  may  cause  some  little 
inconvenience  to  "two  contiguous  ports,  but  a  very  different 
matter  for  it  to  be  asked  to  cover  the  mistake  by  •extending  its 
application  to  the  whole  country.  If  the  Lancashire  and 
Yorkshire  Company  make  an  improper  use  of  their  powers,  they 
can  easily  be  restrained  by  subsequent  legislation,  but  if  the 
piinciple  of  railway  trading  is  solemnly  adopted  by  its  extension 
to  other  companies,  the  position  will  be  practically  beyond  con- 
trol, and  in  the  course  of  time  the  railway  companies  must  of 
necessity  become  the  only  traders. 

If  you  will  allow  me  the  space  I  will,  on  a  future  occasion, 
give  practical  illustrations  of  the  results  which  must  follow  the 
adoption  of  the  principle  involved  in  the  Lancashire  and  York- 
shire Act. — Yours,  etc., 

I.  Buckingham  Pope. 
Chairman  of  Denaby  and  Cadeby  Main  Collieries  Ltd., 
Rotherham,  May  9th,  1905. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "  Practical  Engineer,"  359,  Strand,  London,  W.C.  Tliey 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1909.  Vacuum. — I  should  like  the  opinion  of  any  reader  on  the 
following  :  I  have  a  vertical  jet  condenser  and  air  pump  on  engine, 
as  per  drawing.  I  can  only  get  22  in.,  or  at  best  22^  in.,  of  vacuum. 
I  cannot  find  any  air  leakage,  and  vacuum  shows  very  steady  at 
gauge.  I  think  it  is  owing  to  faulty  design  in  allowing  too  much 
clearance  at  top  and  bottom,  and  also  being  able  to  trap  air  at  top, 
which  air  will  be  at  least  above  atmospheric  pressure  when  bucket 
is  at  top  of  stroke.  On  the  downward  stroke  this  air  will  have  to 
expand  until  the  pressure  is  equal  to  pressure  underneath  bucke1 


Stroke  of  pmr.ii  IS  in.,  6S  rjvs.  per  mill.   Low-pressure  cylinders,  142  in.  and 
24$  in  by  4  ft.  Stroke. 

bef  jre  any  air  or  water  can  come  through  bucket  valve,  and  bucket 
will  have  travelled  a  considerable  part  of  its  stroke  before  this 
happens.  As  to  clearance  at  bottom  I  think  this  is  not  quite  of  as 
much  importance,  as  this  will  be  mostly  filled  with  water  when 
bucket  is  at  bottom  of  stroke.  I  am  of  opinion  that  to  fit  a  new 
cover,  and  let  it  come  well  into  working  barrel  so  as  to  do  away 
with  a  lot  of  clearance  at  top  would  mend  matters,  but  would  like 
the  opinion  of  someone  who  has  had  similar  experience.  '1  he 
engine  is  only  slightly  loaded,  and  hot  well  does  not  exceid 
110  deg  Fab.— B.  T. 


MISCELLANEA. 


An  enormous  caisson  was  launched  on  May  6th  at  Hong  Kong 
by  the  Dock  Company.  The  caisson,  which  has  a  displace- 
ment of  4,600  tons,  has  been  constructed  to  raise  the  French 
cruiser  Sully,  which  struck  a  rock  early  in  February  last  in 
Along  Bay,  Tongking. 

Messrs.  Royles  Limited,  Irlam,  near  Manchester,  are 
makers  of  high-class  gun-metal  steam  and  water  valves.  The 
seatings  in  these  can  be  supplied  in  copper  or  fibre  as  required. 
This  firm's  well-known  reducing  valve  and  exhaust  head  need 
no  more  than  passing  reference. 

The  Iron  Trade  Crisis. — The  speculative  movement  in  the 
iron  trade  seems  to  be  nearing  a  crisis.  In  the  last  six  months 
or  so  pig  iron  has  been  poured  into  the  warrant  stores  until 
there  is  now  held  more  than  double  the  quantity  that  was  stored 
at  the  beginning  of  this  year,  and  the  quantity  that  is  going 
into  the  stores  is  larger  than  it  was.  How  long  this  can  go  on 
js  doubtful,  but  there  is  obviously  a  limit  to  the  quantity  that 
can  thus  be  stored.  One  effect  of  the  advance  in  the  prices  is 
seen  in  the  very  small  shipments  that  have  been  made  of  late 
from  the  Tees.  Other  kinds  of  iron  are  being  used,  and  it  is 
possible  that  the  trade  that  is  now  being  lost  for  the  time  to 
the  Cleveland  district  may  not  be  so  easily  regained  in  the 
future.  The  trade  cannot  be  said  to  be  in  a  healthy  condition 
when  so  much  more  iron  is  being  locally  produced  than  is  sold, 
and  (says  the  Newcastle  Daily  Chronicle)  the  vastness  of  the 
speculative  movement  makes  the  prospect  for  the  future  far 
from  a  pleasant  one. 
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ELECTRIC  TRAMWAYS  FOR  NORTH  LONDON. 

As  was  anticipated,  the  London  County  Council  carried  the 
resolution  put  forward  for  the  purchase  by  them  of  the 
remainder  of  the  lease  granted  to  the  North  Metropolitan 
Tramway  Company,  with  the  object  of  themselves  recon- 
structing the  system  for  electric  propulsion.  The  whole 
scheme,  it  is  stated,  will  cost  about  £5,000,000,  unless  any 
unforeseen  circumstances  arise,  as  in  the  case  of  the 
southern  system,  to  vastly  increase  the  capital  expenditure 
per  mile. 

From  the  results  attained  so  far  with  the  working  in 
the  south  of  London,  the  Council  have  little  cause  for 
congratulation,  and  the  hopes  and  prospects  reviewed  by 
the  chairman  were  hardly  of  such  a  nature  as  would  be 
considered  high  class  were  it  a  company  running  the  business 
instead  of  a  municipal  lx)dy  of  doubtful  responsibility. 

We  have  before  now  called  attention  to  the  unsatisfactory 
methods  adopted  in  the  matter  of  accounts  by  town  councils 
and  other  municipal  authorities;  we  hesitate  to  suggest 
that  the  most  important  of  all  these  bodies  seems  no 
exception  to  the  rule,  and  that  their  manipulations  are 
similarly  flavoured  as  are  the  proceedings  of  their  lesser 
brethren. 

In  the  case  of  a  tramway  company  whose  business  is 
confined  to  the  one  object,  their  accounts  necessarily  are 
an  accurate  record  of  their  financial  transactions;  whereas 
with  a  cosmopolitan  body  undertaking  all  manner  of 
municipal  work  there  is  an  amount  of  what  may  be  called 
"  juggling  of  figures  "  indulged  in  that  makes  it  difficult 
and  even  impossible  for  any  but  the  immediate  inner  circle 
to  know  the  real  cost  of  an  undertaking.  TJnremunerative 
departments  are  made  to  bear  portions  of  expenses  that 
rightly  should  not  be  debited  to  them,  and  quite  a  different 
treatment  is  meted  out  to  a  constructional  job  than  would 
would  be  the  case  were  a  company  engaged  in  carrying 
through  the  scheme. 

A  more  or  less  haphazard  business  pervaded  the  com- 
mercial side  of  the  South  London  tramway  reconstruction 
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that  did  not  reflect  any  too  creditably  upon  the  technical 
department,  but  it  is  hoped  with  the  experience  gained, 
the  development  of  the  northern  arteries,  the  Council  will 
see  their  way  to  take  the  public  more  into  their  confidence, 
and  state  what  they  propose  doing,  the  estimated  cost, 
the  figures  of  all  accepted  tenders,  and  the  actual  cost  of 
that  part  carried  through  by  the  Works  Department. 
These  should  be  stated  in  plain  terms,  and  let  there  be 
no  ambiguity  with  regard  to  the  amounts  devoted  to  such 
work  as  street  widenings  of  the  portion  debited  to  the 
capital  cost  of  the  tramway  department. 

It  is  only  right  for  the  public  safety  that  the  department 
accounts  of  the  London  County  Council  should  be  analysed 
by  independent  expert  auditors  empowered  to  raise  points 
of  moment,  and  not  with  their  services  limited  to  the 
simple  process  of  checking  items,  as  is  done  by  the  Board 
of  Trade  with  lighting  companies'  accounts.  This  would 
do  much  to  inspire  confidence  with  the  public  generally, 
relieve  the  finance  department  of  an  amount  of  odium, 
and  disarm  to  a  large  extent  the  criticism  to  which  the 
body  is  rightly  subject. 

OIL  VERSUS  GREASE  FOR  TRAMWAY  MOTORS. 

In  the  course  of  the  recent  discussion  at  the  Tramway  and 
Light  Railway  Association  on  the  subject  of  "  Friction  as 
affected  by  lubrication,"  Mr.  H.  M.  Sayers,  who  is  one  of 
the  leading  experts  we  have  in  this  country  regarding 
tramway  power  stations  and  equipments,  referred  to  the 
great  importance  of  lubrication  both  on  tramways  and 
railways.  He  said  that  the  substitution  of  oil  for  grease 
reduced  the  driving  effort  required  by  1  lb.  or  2  lb.  per 
ton,  which  was  rather  a  large  proportion  of  the  total ;  it 
meant  one  and  a  half  to  two  coaches  more  for  an  engine 
lead,  and  that  meant  a  good  deal  in  the  working  expenses 
of  a  railway.  A  traincar  showed  the  difference  very 
distinctly.  Mr.  Sayers  said  that  when  he  first  had  to  do 
with  tramcars  it  was  the  fashion  to  use  grease  in  the  axle 
boxes  and  motor  bearings,  but  ho  was  very  quickly 
convinced  that  this  was  a  mistake,  and  when  possible 
he  altered  from  grease  to  oil,  with  a  very  considerable 
reduction,  not  only  in  the  power,  which  was  something, 
but  what  was  a  necessary  deduction — in  the  wear  and  tear 
of  the  bearings.  This  was  particularly  noticeable  in  the 
armature  bearings  of  the  motors.  It  was  very  noticeable 
because  the  amount  of  wear  that  was  admissible  in  the 
armature  was  very  small.  The  air  gap  between  the 
armature  and  the  pole  faces  is  very  small,  and  if  there 
is  a  little  decentralisation  the  magnetic  pull  of  the  nearer 
poles  increases  the  bearing  pressure  and  the  rate  of  wear. 
Therefore  the  beaiings  must  be  changed  as  soon  as  there 
is  a  little  wear  in  them. 


The  report  of  Colonel  Yorke,  R.E.,  on  the  accident  that 
occurred  on  December  23rd  last  at  Aylesbury  on  the 
Metropolitan  and  Great  Western  Joint  Railway  was  issued 
on  the  19th  inst.  The  circumstances  of  the  disaster  were 
that  a  Great  Central  express  passenger  train  from  Mary- 
lebone,  consisting  of  an  engine,  tender,  and  10  coaches, 
whilst  approaching  Aylesbury  joint  station,  became 
derailed,  and  was  completely  wrecked.  The  fireman  and 
driver  of  the  train,  and  a  driver  and  fireman  who  were 
travelling  as  passengers  in  the  front  carriage,  were  killed. 
The  guard  and  a  dining-car  attendant,  who  was  travelling 


as  a  passenger,  were  severely  injured,  and  two  other 
servants  of  the  company  were  slightly  shaken,  imme- 
diately after  derailment  a  Great  Central  passenger  train 
from  Manchester  arrived  at  Aylesbury,  and  came  into  slight 
collision  with  the  wreckage  of  the  down  train.  Fortunately, 
no  one  was  injured.  A  dense  fog  prevailed  at  the  time. 
In  summing  up,  Lieutenant-Colonel  Yorke  says,  so  far  as 
the  destruction  of  rolling  stock  is  concerned,  this  was 
probably  one  of  the  worst  cases  of  derailment  that  has 
occurred  in  the  United  Kingdom,  which  was  undoubtedly 
due  to  the  excessive  speed  of  the  train  when  passing  round 
the  curve  of  the  junction.  At  the  junction  the  regulations 
prescribe  15  miles  an  hour  as  the  safe  speed  for  it,  but  it 
has  been  proved  that  on  the  night  in  question  it  wasi  largely 
exceeded.  It  is  probable  that  the  speed  when  the  train 
reached  the  curve  was  not  less  than  60  miles  an  hour.  A 
remarkable  feature  of  the  disaster  was  the  small  amount 
of  damage  done  to  the  permanent  way.  The  most  obvious 
lesson  to  be  derived  from  the  disaster  is  that  a  junction 
with  such  curves  as  exist  at  Aylesbury  should  not  be 
allowed  on  a  main  line,  over  which  high-speed  trains  are 
constantly  run.  He  also  considers  that  the  speed  board, 
limiting  the  speed  to  15  miles  an  hour,  should  be  more 
conveniently  situated. 


For  the  purpose  of  providing  a  frequent  and  more 
economically  worked  "  train  "  service  on  certain  of  their 
country  branches,  the  Great  Northern  Railway  Company 
are  now  engaged  upon  the  construction,  at  their  Doncaster 
works,  of  a  number  of  motor  vehicles,  and,  in  addition, 
have  just  divided  a  contract  for  six  steam  motor  cars 
between  Messrs.  Kitson  and  Co.  Limited,  of  the  Airedale 
Foundry,  Leeds ;  Messrs.  Kerr,  Stuart,  and  Co.,  of  Stoke- 
on-Trent ;  and  the  Avonside  Engine  Co.,  of  Bristol.  These 
motor  vehicles  are  to  be  fitted  with  locomotive  type 
boilers,  have  a  seating  accommodation  for  50  passengers, 
and  be  completed, in  time  for  the  coming  summer's  traffic. 
Experimental  runs  with  a  rail  motor  car  were  made  by  the 
company  on  the  18th  inst.,  the  car  being  run  from  Hatfield 
to  Boston  and  back,  whilst  some  parts  of  the  journey  on 
the  loop  line  in  the  Spalding  distinct  were  covered  twice 
over.  The  car  (petrol  driven)  carried  a  party  of  directors 
and  chief  officials  of  the  Great  Northern  Company.  The 
experimental  runs,  extending  over  nearly  200  miles,  were 
thoroughly  satisfactory. 


The  delegates  of  the  International  Railway  Congress 
visited  East  Pittsburg  on  May  16th  to  witness  the  trial 
of  a  125-ton  single-phase  locomotive  by  the  Westinghouse 
Company.  The  importance  of  the  test  will  be  realised  by 
the  locomotive  having  proved  its  capacity  to  start  a  train 
weighing  1,000  tons  and  haul  a  train  weighing  2,000 
tons  at  a  speed  of  25  miles  an  hour.  The  demonstration 
proves  that  the  single-phase  system  will  be  suitable  for 
heavy  traction  on  main  lines,  where  the  backbone  of  the 
earnings  is  the  goods  and  minerals  carried. 


Australian  Silver  Production.- — It  is  only  within  the 
last  few  years  that  Australia  has  become  one  of  the  leading 
silver-producing  countries  of  the  world,  although  the  metal 
is  to  be  found  in  all  the  States,  chiefly  in  the  form  of 
argentiferous  lead  ores.  Less  than  20  years  ago  the 
quantity  of  silver,  silver  lead,  and  silver  ore  exported  from 
Australia  was  trifling  compared  with  the  proportions 
assumed  at  the  present  time,  the  exports  during  1903 
comprising  1,033,920  oz.  of  silver  contained  in  matte, 
1,603,926  cwt.  of  silver  ore,  and  553,308  of  silver  bullion, 
the  total  being  of  the  estimated  value  of  £1,177,177.  The 
whole  of  this  was  of  Australian  origin.  In  1904  there  was 
an  increase  of  production  in  New  South  Wales,  the  exports 
from  that  State  reaching  the  record  value  of  £2,065,510. 
The  great  difficulty  hitherto  experienced  in  the  silver 
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mining  industry  has  been  the  want  of  some  cheap  and 
effectual  method  of  treating  refractory  ores.  Much  has  been 
done  in  this  direction  at  Broken  Hill,  and  practical  men 
entertain  an  opinion  that  within  the  next  few  years  the  cost 
of  extracting  the  silver  and  dealing  with  the  other  .metallic 
contents  of  the  ores  will  be  reduced  fully  one  half,  if  not 
more.  The  total  value  of  the  silver  raised  in  the  Common- 
wealth to  the  end  of  1903  was  £40, 124, 145,  as  follows: 
New  South  Wales,  £35,283,159;  Tasmania,  £2,872,276; 
Queensland,  £923,725  ;  Victoria,  £864,276;  South 
Australia,  £140,441  ;  and  Western  Australia,  £40,425. 


Birmingham  Section  of  the  Institution  of  Electrical 
Engineers. — The  report  of  the  committee  of  this  branch 
of  the  Institution  of  Electrical  Engineers  for  the  session 
1904-5  states  that  during  the  session  there  has  been  seven 
general  meetings,  at  which  seven  papers  have  been  read 
and  discussed,  and  two  visits  to  works  have  been  paid,  viz., 
Siemens  Bros.  Limited,  Stafford,  and  General  Electric  Co. 
Limited,  Witton.  The  average  attendance  at  the  meetings 
was  57,  and  at  the  visits  35.  The  total  membership, 
including  students,  is  293,  against  258  last  year.  The 
officers  for  the  present  session  are :  Past  chairmen,  Sir 
Oliver  Lodge,  F.R.S.,  Henry  Lea,  M.I.C.E.,  J.  C.  Vaudry, 
M.I.C.E.,  and  W.  E.  Sumpner,  D.Sc. ;  chairman,  R. 
Threlfall,  F.R.S.  ;  vice-chairman,  R.  A.  Chattock.  The  hon. 
secretary  of  the  section  is  Mr.  D.  K.  Morris. 


THE  ROYAL  SOCIETY  CONVERSAZIONE. 


The  first  of  the  two  annual  conversaziones  took  place  on 
the  17th  inst.  at  Burlington  House.  The  guests  were 
received  by  the  president,  Sir  William  Huggins,  and  there 
was  a  large  and  distinguished  gathering.  The  most  striking 
demonstration  was  Sir  Oliver  Lodge's  elaborate  arrange- 
ment to  show  the  use  of  electric  valves  for  the  production 
of  high-tension  continuous  current.  These  valves  entrap 
a  portion  of  electricity  by  permitting  its  passage  in  one 
direction  and  stopping  its  return.  They  can,  therefore, 
be  employed  to  accumulate  electricity,  which  may  be 
applied  to  various  uses,  among  others  the  separation  of 
metallic  fumes  and  the  dissipation  of  fog.  All  this  was 
shown  in  a  very  striking  fashion  by  means  of  Sir  Oliver 
Lodge's  elaborate  arrangement.  Mr.  Perceval  Landon 
exhibited  some  of  the  very  fine  photographs  taken  during 
the  mission  to  Lhasa,  and  Dr.  E.  A.  Wilson  a  selection  from 
the  many  photographs  taken  by  the  National  Antarctic 
Expedition. 

A  specimen  of  the  work  carried  out  in  the  National 
Physical  Laboratory  was  shown  in  the  form  of  high- 
temperature  electrical  furnaces.  They  are  very  insignifi- 
cant looking,  but  they  are  available  for  temperatures 
between  800  deg.  and  2,000  deg.  Cen.,  and  are  free  from 
the  noxious  fumes  of  ordinary  furnaces.  They  are  being 
employed  for  the  purpose  of  re-determining  the  melting 
point  of  certain  metals,  that  of  platinum  having  been  found 
to  be  70  deg.  below  the  usually  accepted  temperature. 
Alongside  of  this  was  Messrs.  Isenthal's  resonance  induction 
coil  and  high-potential  apparatus,  which  may  be  applied 
to  various  useful  purposes. 

Sir  William  Crookes  showed  specimens  illustrating  the 
action  of  light  and  of  radium  upon  glass.  Among  the 
specimens  were  six  pieces  of  glass  from  the  greenhouses 
at  Kew  Gardens,  showing  a  series  of  changes  in  the  appear- 
ance of  the  glass  which  it  has  taken  probably  about  50 
years  to  produce  in  our  climate,  whereas  Sir  William 
Crookes,  by  bringing  to  bear  an  action  of  15  milligrammes 
of  radium  bromide  in  a  quartz  tube,  produced  similar 
changes  in  the  course  of  10  days.  Similar  experiments 
were  made  on  manganese  glass  exposed  to  light  for  40 


years ;  but  a  portion  of  the  pane  submitted  to  the  action 
of  30  milligrammes  of  radium  bromide  for  three  days  had 
the  colour  intensified  instead  of  diminished.  Sir  William 
Ramsay  showed  a  curious  action  of  the  emanation  from 
actinium  or  emanium  (the  same  substance,  separable  from 
pitch  blende)  on  a  sensitive  screen.  The  activity  of  the 
emanation  lasts  only  a  few  seconds,  and  when  it  impinges 
on  a  sensitive  zinc  sulphide  screen  it  produces  a  luminous 
patch  which  can  be  blown  away,  but  in  a  second  or  two 
reappears.  A  similar  class  of  exhibit  was  that  of  Mr.  G.  T. 
Beiiby,  illustrating  certain  phases  of  phosphorescence 
caused  by  the  /3-rays  of  radium. 

Professor  Schuster  showed  his  echelon  spectroscope.  It 
is  a  piece  of  apparatus  consisting  of  33  plates,  with  the 
resolving  power  equal  to  that  of  an  ordinary  grating  of 
329,000  lines  in  the  first  order.  Mr.  D.  Finlayson's  exhibit, 
the  Ashe-Finlayson  comparascope,  has  been  designed  as  an 
accessory  to  the  microscope  to  enable  the  images  of  two 
different,  objects  to  be  projected  side  by  side  for  purposes 
of  comparison.  Mr.  E.  A.  Reeves's  tangent  micrometer  for 
theodolites,  etc.,  and  his  endless  tangent  screw  for  sextants 
are  likely  to  be  of  use  in  simplifying  observations  with  the 
instruments  to  which  they  are  adapted.  Mr.  Russel 
Wright's  high-tension  resonance  transformer  and  X-ray 
stereoscope,  Mr.  Herbert  Smith's  hand  refractometer,  and 
Mr.  Carl  Zeiss's  optical  appliance  to  facilitate  visual 
perception  of  ultra-microscopio  particles  produced  much 
interest.  Professor  Fleming  showed  his  direct-reading 
cymometer  for  measuring  the  length  of  the  waves  used  in 
wireless  telegraphy,  and  his  oscillation  valve  for  rectifying 
electrical  oscillations  and  rendering  them  measurable  on 
an  ordinary  galvanometer. 


SCHARTZKOPFF   SYSTEM    OF  FIRING 
BOILERS. 

In  a  paper  recently  read  before  the  Liverpool  section  of 
the  Society  of  Chemical  Industry,  Mr.  Eustace  Carey 
described  the  Schartzkopff  system  of  firing  boilers  with 
coal-dust  fuel,  as  in  use  at  Haydock.  For  success  in 
burning  coal  dust,  it  is  necessary,  he  states,  that  the 
moisture,  the  size  of  grain,  and  the  amount  of  air,  should 
be  kept  uniform.  It  is  therefore  necessary  to  dry  and 
grind  the  coal.  At  Haydock  the  drier  consists  of  a 
revolving  cylinder  4  ft.  in  diameter  by  36  ft.  long,  which 
makes  six  revolutions  per  minute.  It  is  found  that  the 
consumption  of  1  lb.  of  carbon  suffices  to  drive  off  about 
8  lb.  of  moisture  from  the  coal,  which  generally  contains 
4  to  6  per  cent,  as  delivered  from  the  mine.  The  vapour 
diiven  off  is  extracted  from  the  cylinder  by  an  exhaust 
fan.  The  discharge  from  this  is  passed  through  a  large 
chamber,  in  which  any  dust  carried  away  at  the  same  time 
is  collected  and  removed  by  a  chain  conveyor.  A  tempera- 
ture of  120  deg.  Fah.  is  maintained  inside  the  drier,  air 
heated  in  a  dust-fired  furnace  being:  drawn  through  the 
revolving  cylinder  by  the  fan  already  mentioned.  At 
Haydock  about  500  tons  of  coal  are  ground  and  dried  per 
week.  The  initial  cost  of  the  grinding  and  drying  plant 
was  £2,770';  and  the  annual  cost,  inclusive  of  stores, 
wages,  repairs,  depreciation,  and  interest,  is  £580,  so  that 
the  net  cost  of  drying  and  grinding  the  coal  is  about  5'35d. 
per  ton,  to  which  should  be  added  l'33d.  for  the  power 
taken.  The  fuel  is  used  for  firing  a  500  H. P.  Stirling 
boiler.  The  burner  consists  of  a  hopper,  into  which  the 
dust  is  automatically  conveyed,  and  from  which  it  is  shot 
into  the  furnace  by  a  brush  revolving  at  800  to  1,000 
revolutions  per  minute.  The  furnace  is  lined  with  firebrick. 
Including  the  interest,  depreciation,  stores,  power,  and 
labour  involved  in  the  actual  burning  of  the  fuel,  the 
total  cost  of  drying-,  grinding,  and  stoking  works  out  to 
1  l'07d.  per  ton,  which  would  be  reduced  to  7  68d.  per  ton 
if  the  boiler  was  worked  over  the  whole  24  hours. 
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STEAM  POWER  GEN ERATION. — X. 

By  G.  Croydon  Marks. 

It  was  in  the  year  1856  that  Normand  proposed  a  type  of 
multitubular  boiler  which  to  some  extent  effected  super- 
heating. The  design  is  shown  in  fig.  83,  in  which  horizontal 
fire  tubes  communicated  between  the  furnace  and  a  chamber, 
and  from  this  chamber  the  fumes  passed  through  a  vertical 


< 

> 
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set  of  tubes  to  the  chimney.  The  horizontal  tubes  .are 
covered  by  the  water,  the  vertical  tubes,  except  for  their 
lower  ends,  being  in  the  steam  space.  It  is  evident  that 
the  superheating  effect  as  now  understood  was  nullified  by 
the  proximity  of  the  vertical  tubes  to  the  water. 

In  the  same  year  Topham  employed  longitudinal  shafts 
carrying  an  Archimedean  type  of  screw.    These  were  placed 


i 


Fig.  84.  Fig.  85. 


below  the  water  level  and  were  rotated  by  hand,  in  order  to 
prevent  incrustation  by  agitation.  Paddle  plates  were  also 
fitted  for  agitating  and  removing  the  sediment.  This 
apparatus  was  not  applicable  to  tubular  boilers. 

About  this  time  much  ingenuity  was  being  shown  in 
devising  means  for  superheating  and  abstracting  as  much 
heat  as  possible  from  the  products  of  combustion  before 
passing  out  of  the  chimney.  Crossland,  in  1856,  arranged 
a  set  of  superheater  tubes  in  the  chimney  of  a  locomotive 


boiler,  fig.  84,  using  a  steam  jet  to  produce  a  draught.  In 
a  modified  form  a  multitubular  saddle  tank  was  employed, 
fig.  85.  •  ^VVV:  " 

An  improved  heating  effect  for  large  boilers  of  the  tubular 
type  was  claimed  by  Messrs.  W.  and  J.  Galloway  in  1856. 
They  employed  double  furnaces,  figs.  86  and  87,  having  in 


Fin.  86. 


the  back  a  common  chamber  separated  from  a  similar 
chamber  above  it  by  water  spaces,  the  connection  between 
the  upper  chamber  and  the  lower  one  being  by  means  of 
wide  conical  tubes  (vertical  or  inclined),  and  with  the  smoke 
box  by  small  horizontal  tubes  passing  through  the  boiler. 


Fig.  87. 


Both  the  chambers  referred  to  were  strengthened  by  a 
number  of  hollow  conical  stays,  open  at  top  and  bottom  to 
the  water  in  the  boiler. 

'  A  further  development  of  tubular  boiler  was  in  this  year 
made  by  Belleville,  in  which  he  placed  horizontal  cylindrical 


Fig.  90. 


coils  of  water  tubes  in  the  fire  box  and  vertical  cylindrical 
coils  in  the  smoke  box  immediately  below  the  chimney, 
fig.  88.    The  water  from  the  force  pumps,  regulated  by  a 
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pressure  valve,  circulated  first  through  the  vertical  coils  and 
then  through  the  horizontal  coils,  while  the  furnace  gases 
passed  along  the  horizontal  coils  first  on  their  way  to  the 
chimney.    The  grate  was  similar  to  that  which  l.e  brought 


and  another  in  the  same  year,  the  illustration,  fig.  91,  show- 
ing this  clearly.  The  roof  of  the  firebox  was  made  concave 
instead  of  convex,  and  there  were  a  number  of  strengthening 
ribs  or  corrugations  bolted  at  close  intervals  to  the  crown. 


Fio.  SS. 


No.  80. 


out  in  1855,  and  described  in  The  Practical  Engineer  of 
May  27th,  1904,  page  589. 

A  type  of  vertical  boiler  was  designed  about  the  same  time 
by  Longbottom,  but  it  does  not  appear  that  the  scheme  was 
worked  out  to  much  detail.  He  provided  a  furnace  sur- 
rounded by  a  close  vertical  coil  of  water  tubes  of  small 
diameter,  through  and  around  which  the  hot  gases  had  to 
pass  on  their  way  to  the  combustion  chamber  and  chimney. 

Patridge,  in  1857,  brought  an  improved  method  of  super- 
heating steam,  and  designed  the  shape  and  size  to  suit  any 
particular  boiler  or  furnace  for  which  they  were  intended. 
Fig.  89  gives  an  outline  of  one  design ;  the  steam,  instead 
of  passing  through  pipes  to  be  superheated,  as  was  usual  at 
that  time,  led  it  to  boxes  or  chambers  placed  in  the  course 
of  the  flue  gases. 

At  this  time  much  importance  was  attached  to  extracting 
a  portion  of  the  heat  of  combustion  before  the  gases  reached 
the  combustion  chamber,  and  in  1857  Makin  brought  out 
a  two-bridge  furnace,  the  one  annexed  to  the  fire  bars  stand- 
ing, whilst  the  second  one  was  supported  from  above.  Both 
bridges  were  hollow,  as  can  be  seen  by  the  accompanying 
fig.  99,  and  contained  water  from  the  boiler,  passages  being 
formed  through  them  to  enable  the  flames  to  pass  through 
as  well  as  around,  over,  and  under  them. 

A  novel  feature  was  introduced  "in  the  design  of  the  fur- 
nace of  the  locomotive  type  of  boiler  by  William  Johnson 


Deep  water  spaces  depending  from  the  boiler  surrounded 
the  furnace.  Particular  notice  should  be  given  to  the  form 
of  bridge  employed  and  the  means  for  securing  draught 
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through  this  bridge,  behind  this  bridge,  and  also  by  a  path 
through  the  refractory  lining  near  the  furnace  door. 

An  improved  method  of  obtaining  superheated  steam  was 
devised  by  J.  H.  Johnson  in  1857,  the  steam  on  its  way  to 


the  engine  was  superheated  by  being  passed  through  pipes 
set  in  the  furnace  flues  and  chambers,  fig.  92,  in  the  brick- 
work on  each  side  of  the  boiler. 


MIDDLETON'S  SYSTEM  OF  SUBMARINE 
NAVIGATION. 

With  reference  16  the  letter  which  appeared  in  The  Prac- 
tical Engineer  of  the  .r>th  hist.,  from  a  lieutenant  in  the 
I  hitch  Navy,  questioning  certain  of  the  calculations  and 
c  inclusions  given  in  the  article  on  "  Middleton's  System  of 
Submarine  Navigation1'  (see  The  Practical  Engineer, 
December  16th,  1904),  Mr.  Middleton  sends  us  the  following 
reply,  which  we  gladly  insert : — 

Sib, — I  regret  I  have  been  unable  to  reply  to  the  letter  signed  "  K '' 
in  your  issue  of  May  5th  last  earlier.  However,  I  now  send  my  answer 
to  the  criticisms  therein  raised. 

1st.  If  I  have  correctly  apprehended  your  correspondent's  contention, 
it  is  that  h  denies  "  that  a  submarine  like  the  Al  would  have  to  go  to 
the  bottom  in  case  a  hole  of  some  28  square  inches  were  made  in  it 
when  15  ft.  below  the  surface  of  the  water." 

2nd.  This  extraordinary  contention  is  based  on  the  fact  that  there  is 
a  "  counter-pressure  in  the  boat,  which  will  get  gradually  larger  as  the 
water  flows  in,  thereby  diminishing  the  speed  of  influx,"  and,  "owing 
to  the  c  lunter-pressure,  .  .  the  statemfnt,  within  the  margin 
taken,  will  be  overthrown."  In  fact,  he  alleges  that  my  "  statement 
[only]  holds  good  if  there  is  no  counter-pressure." 

Now,  there  are  two  methods  by  which  we  demonstrate  mathematical 
and  physical  propositions  :  (a)  F>y  the  process  called  the  reductio  ad 
absurdum  ;  (6)  by  direct  deduction.     And  employing  the  first,  I  say 


my  critic  contends  that  if  in  a  completely  immersed  vessel  a  hole  is 
made,  the  velocity  with  which  the  water  fi  st  enters  is  a  maximum, 
whatever  the  subsequent  position  or  motion  of  the  boat  may  be.  Well, 
if  the  submarine  were  aground,  and  the  hole  in  the  bottom,  the  air 
within  said  submarine  being  entrapped  in  it,  this  would  be  true,  not 
because  of  the  counter- pressure,  but  continually  increasing  counter- 
pressure.  But  as  the  submarine  was  not  aground,  and  the  hole  was  not 
in  the  bottom,  and  rCot  entrapped,  it  is  evident  that  said  assertion  of 
my  critic  is  not  merely  wrong,  but  wholly  inapplicable  and  absurd.  On 
the  other  hand,  the  conditions  of  the  problem,  which  my  critic  wholly 
misunderstands,  may  be  set  forth  most  briefly  as  follows: — 


(1) 


A  submarine  boat,  wholly  immersed  in  water,  is  free  to  more  therein. 
Further,  it  is  understood  that  the  specific  gravity  of  said  submarine 
is  about  the  same  as  that  of  the  fluid  it  is  floating  in.  And  we  will 
further  assume,  for  the  sake  of  simplicity,  that  said  submarine  has  no 
proper  motion  at  the  instant  that  an  aperture  is  made  in  the  hull 
whose  lop  or  upper  portion  is  then  15  ft.  beneath  the  surface  of  the  sea. 

Now,  two  chief  cases,  involving  very  different  conditions,  may  arise  : 
(1)  the  hole  may  be  in  the  top  of  the  boat,  or  it  (2)  may  be  in  the 
bottom.  In  both  cases  the  velocity  of  the  entering  water  will  be 
expressed  by  the  equation 

j'JW^)  

Imt  the  quantities  hlt  0,  and  01  have  different  values  in  the  two  cases. 

Case  1.  —  Let  4>1  =  ordinary  atmospheric  pressure,  h'  =  depth  of  the 
leak  in  the  top  of  the  hull,  0  =  the  pressure  of  the  air  within  the  hull, 
and  p  =  heaviness  of  sea  water.  Then  it  is  evident  that  under  the 
circumstances  the  air  flows  out  as  water  flows  in,  and  as  there  is  no 
reason  why  0  should  be  sensibly  greater  than  0j,  the  term 

ii  -  i  =  o. 
p 

Hence  in  this  case  equation  (1)  becomes 

v=  j2g~T  (1? 

Case  2. — Letting  the  letters  0,  and  0,  refer  to  the  same  quantities 
as  before,  but  which  have  now  not  necessarily  the  same  numerical 
magnitudes,  we  see  that  when  the  hole  is  in  the  bottom,  and  the 
enclosed  air  cannot  escape,  its  pressure  rises  ;  so  that  0  >  0],  and  con- 
sequently the  expression  —  —  becomes  negative.     Now,  this  is  not 

-     <      P  _  '  *  \Sj 

the  case  which  happened  to  "Al,"  nor  is  it  the  case  I  considered. 
Hence,  to  find  fault  with  me  — as  my  critic  does — for  not  considering  a 
different  case,  by  applying  au  inapplicable  method,  is  to  the  last  degree 
preposterous  and  absurd.  Moreover,  inasmuch  as  the  boat  is  supposed 
to  be  free  to  move,  the  velocity  the  entering  water  possesses  at  the 
instant  the  accident  happens  is  not — as  my  critic  wrongly  supposes — 
its  maximum  velocity.    For  although  in  the  general  equation 


r, 


—  -  becomes  negative,  h  has  a  new  value,  and  greater  one,  at  the 


instant  that  the  accident  happens,  causing  a  hole  in  the  bottom,  to  that 
which  it  previously  possessed  when  the  hole  was  in  the  top,  even  though 
in  both  instances  the  top  of  the  boat  is  considered  to  be  at  but  15  ft. 
below  the  surface.  Thus,  calling  k  the  diameter  of  the  boat,  /(l  -  h  +  k, 
and  our  formula  becomes 


,1%/2, 


(^V)  =  v24(/i+A)+"7-0] 


p  J-  v 

whera,  although  4h  and  0  have  their  original  values  at  the  instant  the 
accident,/?)'^  happens,  e1  >  v  because  h  +  k  >  h. 

Further,  as  tne  boat  is  supposed  free  to  move,  both  h  and  0  continue 
to  increase,  and  at  last  a  time  arrives  when  0  has  attained  such  a  mag- 
nitude that  "there  is  no  further  flow  inwards,  or  v  =  o  ;  then 


2  g  (hl  +  *3_ or  0  =  hp  x  0! 


(2) 


But  when  this  happens  did  not  enter  in  any  way  in  our  remarks,  which, 
by  the  way,  were  taken  from  what  might  be  called  a  trade  circular  for- 
warded to  "  the  Editor,"  and  not  an  investigation  into  the  motion  of 
the  submarine  after  the  accident,  nor  its  time  of  filling,  etc.,  etc.  ; 
all  that  was  stated  being  that  "the  vessel  must  sink  if  there  is  no  other 
apparatus  to  keep  it  up."  And  this  statement  we  re-affirm,  reminding 
our  self-constituted  censor,  what  he  apparently  is  not  aware  of,  that  a 
body  specifically  heavier  than  an  incompressible  fluid  in  which  it  is 
immersed  will  sink  to  the  bottom  if  left  to  itself.  And  in  the  case  of 
the  submarine,  by  hypothesis,  the  entrance  of  water  made  the  boat 
specifically  heavier  than  the  surrounding  water.  What  our  critic  might 
justly  have  found  fault  with  was  the  fact  we  had  in  our  trade  circtdar 
not  chosen  to  consider  the  effect  of  the  reaction  of  the  water  ejected, 
or  ''  blown  out,"  of  the  ballast  tanks  or  the  hull.  But  as  to  do  this,  and 
further  notice  many  other  matters  necessary  to  be  considered  in  a 
rigorous  discussion  of  the  question,  would  have  turned  our  "trade 
circular"  into  a  mathematical  paper,  and  wholly  defeated  the  olijict  for 
which  it  was  written,  and  in  order  not  to  misrepresent  the  advantage? 
of  my  system  over  that  in  use,  I  exaggerated  the  amount  of  water 
which  could  be  blown  out,  so  as  to  make  the  comparison  between  the 
,vo  systems  a  fair  one  according  to  my  judgment. — Yours,  &c, 
Hove.  H.  Middleton'. 

We  regret  to  disagree  with  Mr.  Middleton  as  to  tin 
"trade  circular"  nature  of  the  information  supplied  to  us. 
On  referring  to  our  article  of  December  Kith,  1901,  it  will 
be  seen  that  the  particulars  are  of  a  technical  nature,  and 
were  given  in  connection  with  a  model  on  view  at  the  time 
at  the  Northampton  Institute,  Clerkenwell.  A  criticism  is 
thus  quite  the  natural  outcome  of  such  a  notice,  and  we 
consequently  welcome  Mr.  Middleton's  reply. — Ed.  P.E. 
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TESTS  OF  A  "  REIDLER "  TWO-STAGE  AIR 
COMPRESSOR. 

By  Wm.  D.  Hamilton,  MXMech.E. 
The  following  trials  were  carried  out  by  the  author  for 
the  purpose  of  demonstrating  the  capacity  and  efficiency 
of  a  Reidler  "  compressor,  shown  in  plan  and  elevation  in 
fig.  1.  A  short  preliminary  trial  of  an  hour's  duration  was 
made  to  accurately  adjust  the  indicator  gear  and  accustom 
the  various  assistants  with  the  duties  required  of  them. 
It  was  found  during  this  trial  that  a  slight  vacuum  was 
formed  in  the  first-stage  air  cylinder,  representing  negative 
work  equal  to  fully  7  per  cent  when  the  compressor  was 
worked  at  80  revolutions  per  minute. 

To  accurately  determine  the  true  compression  results, 
the  governor  was  arranged  for  a  speed  of  47  revolutions 
per  minute,  as  at  this  speed  it  was  found  that  the  atmo- 
spheric line  and  the  intake  air  coincided  in  the  first-stage 
cylinder. 


One  steam  trap  was  fitted  on  the  main  range  outside 
the  engine  room,  and  another  one  was  fitted  immediately 
underneath  the  main  stop  valve  of  engine,  the  whole  of 
the  water  discharged  from  these  traps  during  the  trial 
being  carefully  weighed  and  deducted  from  the  total 
amount  of  steam  generated. 

The  amount  of  steam  used  by  the  circulating  pump  for 
the  intercooler  is  also  deducted  in  the  steam  used  per 
indicated  horse  power  per  hour. 

The  safety  valves  were  leaking  slightly,  and  an  effort 
was  made  to  make  them  absolutely  tight;  notwithstanding, 
they  continued  to  leak,  and  although  online  18  of  the  schedule 
the  steam  used  per  indicated  horse  power  per  hour  is  shown 
as  26'3,  this,  it  should  be  noted,  includes  the  leakage  at, 
safety  valves.  It  was  estimated  that  the  loss  of  steam  at 
the  safety  valves  would  amount  to  about  1*3  lb.  per  indi- 
cated horse  power  per  hour,  making  a  total  consumption  of 
25  lb.  of  steam  per  indicated  horse  powTer  per  hour. 

Diagrams. — Twenty-three   sets   were   taken   in    all  at 


Fio.  1. 


The  diagram  of  air  compression  (fig.  2)  is  therefore 
worked  out  from  the  results  obtained  when  running  at 
this  speed  during  the  four  hours'  test,  as  scheduled,  and 
the  combined  steam  diagram  also  refers  to  this  test. 

Consumption  of  Steam. — The  whole  of  the  steam  used 
during  the  trial  was  generated  in  the  two  boilers  next  to 
engine  room.  These  had  been  blanked  off  at  the  blow-out, 
and  also  on  the  steam  range,  from  the  rest  of  the  boilers 
in  the  battery. 

The  gauge  glasses  were  carefully  marked  at  the  com- 
mencement of  the  trial,  and  the  water  was  kept  constant 
to  this  mark,  the  whole  of  the  feed  water  being  measured 
by  a  Kennedy  water  meter,  accurately  calibrated  and 
checked  by  the  manufacturers  of  the  meter. 


regular  intervals  of  12  minutes  during  the  test,  and  the 
average  mean  pressure  of  these  has  been  used  in  the 
calculations.  The  diagrams  shown  on  fig.  2  are  reproduced 
from  the  No.- 23  set,  taken  at  the  end  of  the  trial.  These 
cards  represent  a  fair  mean  or  average  of  the  whole  of 
the  cards  during  the  trial.  The  exponent  of  the  com- 
pression curves  (fig.  2)  is  calculated  from  these  cards,  and 
the  combined  high  and  low  pressure  steam  diagrams  (fig.  3) 
likewise  taken  from  No.  23  set. 

No.  17  card  (fig.  4)  shows  the  failure  of  the  valve  gear 
to  pick  up  and  trip.  So  far  as  could  be  observed  when 
this  card  was  taken,  the  front  and  back  steam  valves  were 
working  badly,  alternately  catching  and  not  tripping,  or 
not  catching  at  all,  thus  causing  the  irregular  and  wasteful 
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•1  -5  -6 

Line  i  if  Volumes  :  Cubic  feet 

Fie;.  2.— Diagram  of'Air  Compression. 


CUT  OFF 


1  2  3  4 

Volume  of  H.P.  cylinder,  473  cubic  feet. 


5  6  7 

Line  of  Volumes  :  Cubic  feet. 

Flu.  3.— Combined  Steam  Diagram. 


!l  10  11  12 

Volume  of  L.F.  cylinder,  11'03  cubic  feet. 
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working  as  shown  in  the  diagram.  Without  stopping  the 
engine  the  spring  was  adjusted,  and,  as  far  as  could  be 
ol -served,  this  action  was  prevented  during  the  rest  of  the 
tiial.  The  card,  however,  is  instructive  as  showing  the 
great  loss  which  may  occur  with  this  type  of  gear  il  not 
carefully  looked  after  and  kept  in  proper  ordei^ 

The  gauge  pressures  and  temperatures  were  also  recorded 
at  intervals  of  10  minutes  during  the  trial. 

Trial  of  Receiver  and  Pipe  Capacity  in  Terms  of 
Volume  swept  by  Piston. — Four  or  five  separate  trials  were 
made  to  demonstrate  the  capacity  of  receivers  pnd  pipes, 
etc.,  in  terms  of  volume  swept  by  piston.  The  time  and 
revolutions  which  were  necessary  to  compress  the  air  in 
receivers  and  pipes  from  end  of  second-stage  cylinder  were 
carefully  noted.  From  this  basis  the  efficiency  of  the  com- 
pressor, including  friction,  is  worked  out,  and  as  it 
frequently  occurs  that  there  arises  considerable  difficulty 
regarding  such  matters,  it  is  well  to  brieflv  explain  the 
method  of  arriving  at  the  results  given  in  the  schedule. 

Volume  of  air  in  receivers  and  pipes  connecting  second- 
stage  cylinder  to  receivers  =  740  cubic  feet. 

Relative  volume  of  air  at  801b.  by  gauge  and  constant 
temperature  to  that  of  volume  at  the  atmosphere  =  740  x 
1552  =  114841. 


fTMOSPH£f>:C 


Fio.  4.-No.  17  Card,  Shewing  Failure  of  Valve  Gear  to  Pick  up  snd  trip. 

The  temperature  of  the  air,  however,  was  not  constant 
the  average  of  28  readings  in  four  hours  being  110  de°- 
*ah.  The  original  volume  of  air  in  the  receiver,  therefore 
when  compressed  to  80  lb.  per  square  inch  at  a  temperature 
ot  llOdeg.  Fah.  would  be  114  84  x  114  84  x  00203  = 
126  49  cubic  feet. 

The  volume  of  free  air  required  to  fill  receivers  and  pipes 
at  80  lb  per  square  inch  would  be  with  free  air  at  60  de$? 
*ah.  and  temperature  of  air  in  receivers  at  llOdeg.  Fah. 

3953-02  -  (^^9) -00203  x50=, 551-85  cubic  feet. 

th!H"te'~^f*02  in  ^he  above  exPression  is  the  volume 
that  would  be  required  with  constant  temperature  ;  00903 

I™1"™  due  t0  rise  in  temperature  of 
Ideg.Fah  ;  and   lo02  the  relative  volume  at  one  atmo- 

SttTnt  ^  P1'eSSUre  V  gaUge'  temP<*atur!;  beiig 

U  mLtei111116  by  the  firs^stege  air  Piston  is  in 


(28)2  x  -7854  x  6 


-  3797-25  cubic  feet. 


144  x  148 

fricrttenelC!fDCyi1-thermpreSSOr'  therefore,  including 
Se  ovlWl    6XC*udmS        compressed  air  between  first" 
stag©  cylinder  and  second-stage  cylinder,  will  be— 

3551-85  x  100      ao  _ 
-3797^5        =  93-5  per  cent 

aTe'iinn5,  Cent  °f  fr6e  air  in  terms  of  SW6Pt  ™lume 
are  accounted  for  in  receivers  and  pipes. 

t»tln  •°!'eVer'  thf  caPacity  of  the  pipes  and  intercooler  be 
taken  into  consideration,  which,  in  strict  fairness  to  the 
manufacturer,  ought  to  be  traken  in  a  long  trial,  the 
emciency  of  compressor  as  shown  in  schedule  is  increased 
by  2  per  cent. 


During  the  four  hours'  trial  at  47  revolutions  per  minute 
some   slight   mechanical   defects   manifested  themselves 
These   defects   being  made  good,   the  compressor  was 
thereafter  tested  up  to  its  full  capacity.    The  test  was 
started  at  10-50  a.m.,  and  continued  until  7-50  p.m. 

Cards  were  taken  every  quarter  of  an  hour  until  12-45. 
Pressures,  temperatures,  and  revolutions,  however,  were 
taken  continuously  every  quarter  of-  an  hour  throughout 
the  test.  At  2-30  cards  were  again  taken  at  intervals  of 
halt  an  hour  until  5  o'clock,  and  tor  the  remainder  of  the 
test  they  were  taken  every  quarter  of  an  hour. 

(To  be  continued.) 


THE    NEW   THAMES   STEAMERS   FOR  THE 
LONDON   COUNTY  COUNCIL. 

By  the  courtesy  of  the  builders,  Messrs  J.  1.  Thornycroft  Ltd 
we  are  able  to  illustrate  on  page  810  one  of  the  new  Thames 
paddle  steamers  being  built  for  the  London  County  Council 
These  vessels  are  built  of  steel,  the  length  bein»-  134  ft 
overall  the  moulded  breadth  18ft.,  and  the  moulded  depth 
7tt.  They  will  each  carry  about  500  passengers.  The 
engines  that  will  be  fitted  are  of  the  compound  surface 
condensing  type,  arranged  diagonally.  They  are  beino- 
constructed  by  Scott's  Shipbuilding  and  Engineering  Co° 
Limited,  of  Greenock,  and  are  designed  to  propel  the 
vessels  at  13  miles  an  hour.  The  boilers  are  of  the 
cylindrical  type,  and  are  fitted  with  Howden's  forced 
draught.  The  first  of  the  vessels — the  Thomas  More- 
carried  out  her  official  trials  recently,  when,  on  the 
measured  mile  at  Stokes  Bay,  she  attained  an  average 
speed  of  131  miles  per  hour.  She  was  then  loaded  with 
26  tons  dead  weight,  and  her  draught,  in  salt  water  of 
course,  was  2  ft.  10  in.  The  engines  indicated  300  H  P 
and  worked  satisfactorily. 

The  accommodation  for  passengers  consists  of  two 
saloons.  They  will  be  heated  by  steam  radiators  in  the 
winter,  and  lighted  by  electricitv,  an  enclosed  engine  and 
dynamo  being  placed  in  the  engine  room.  Steam  steering 
gear  is  to  be  used,  the  wheel  being  at  the  platform  amid 
ships.  The  rudder  is  of  the  single-plate  type,  with  wood 
packing  to  carry  out  the  lines  of  the  vessel.  The  stern 
post  consists  of  a  channel  bar.  There  are  arrangements 
tor  fitting  an  emergency  tiller  in  case  of  breakdown  of 
the  steam  gear. 

As  will  be  gathered  from  the  illustrations,  there  is 
nothing  revolutionary  about  the  general  design  of  these 
steamers.    The  London  Countv  Council  is,  as  we  all  know 
a  progressive  body.    The  term  applies  to  its  politics 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  May  18th, 

Barrow.—  Second  class  :  T.  A.  Gabbatt. 

,nnC7!!-/7f  <lassLT-  P-  Salmoni-  T-  Byrne,  J-  Bevan,  J.  Hankin- 
>on,  K  W.  Richards.  Second  class  :  C.  Ayland,  T.  B.  Dawson  J  W 
Lavenck. 

Cork.—  Second  class:  A.  T.  Spence. 

Glasgow  — J  Stuart,  W.  Summers,  W.  Allan,  A.  A.  Bell,  A.  Thomson, 
U  M  Oswald,  R.  Corner.  Second  class:  R.  G.  Boyd,  W.  McKinlav, 
J.  C.  H.  McLaren,  W.  C.  Maney. 

Leith.—  First  class:  R.  Stein,  J.  Mill.  Second  class  :  W.  B.  Grav, 
J.  M.  Kidd,  J.  Roy. 

Liverpool.— First  class:  D.  McGowau,  A.  Wharton,  E.  Boyce,  J. 
Pollard,  G.  S.  Capper.  Second  class :  A.  Jones,  C.  E.  Cannell*  rl!  T 
Molesworth,  R.  S.  Milligan,  M.  Kelly,  T.  E.  Williams. 

London.—  First  class  :  G.  Findlay,  C.  P.  Hale.    Second  class  ■  I  A 
Dey,  W.  L.  Harvey,  E.  Kirk,  T.  C.  Large,  R.  Ralston. 

North  Shields.— First  class:  C.  Driver.    Second  class-  F  R 
Murray,  C.  O'Neill,  W.  Parker. 

Southampton.    Second  class:  A.  C.  Morgan,  H.  P.  Miller. 
West  Hartlepool.— First  class :  J.  S.  Brown,  W.  A.  Scott.  Second 
class  .-  R.  \\ .  Suowdon,  A.  H.  C.  Aydon,  J.  M.  M.  Dunn. 
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THE  LIVES  OF  THE  ENGINEERS. 


By  Dr.  SAMUEL  SMILES. 

These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
instalments.  For  Particulars  and  Order  Form 
address  as  below. 


OUR  SECRETAIRE  BOOKCASE 

is  still  being  sent,  on  receipt  of  6s.  deposit, 
to  readers  in  various  parts  of  England.  This 
greatly  admired  and  most  useful  piece  of 
home  or  office  Furniture  cannot  be  purchased 
elsewhere  at  our  price,  in  consequence  of 
the  special  terms  we  have  made  by  ordering 
large  quantities  from  the  makers. 


FOR   PARTICULARS  ADDRESS— 

The  Manager,  "Engineers'  Gazette/' 

359,   STRAND,  LONDON. 


COMPULSORY  WORKING  OR  CARRYING  OUT  PATENTS. 

Much  of  the  controversy  that  is  perpetually  associated 
with  the  grant  of  letters  patent  in  every  country  concerning 
the  working  or  actual  carrying  the  invention  into  effect 
is  based  more  upon  selfishness  than  upon  the  protection  of 
national  interests. 

Politicians  and  others  are  eager  to  seize  upon  a  cry  that 
will  appeal  apparently  to  the  pockets  of  those  addressed, 
yet  a  little  examination  into  the  actual  facts  and  difficulties 
of  the  case  will  show  that  compulsory  working  may  be 
most  detrimental  to  the  interests  of  any  country,  in  that 
it  will  prevent  a  patentee  from  sinking  funds,  or  opening 
up  a  new  market  at  great  expense,  in  the  matter  of 
commercial  exploitation  and  introduction,  if  lie  finds  that 
the  moment  he  succeeds  the  jealous  and  less  enterprising 
home  manufacturer  then  begins  to  clamour  for  the  right  to 
stop  the  import,  or  to  compel  the  patentee  to  transfer  his 
licence  to  him,  that  he  may  thus  make  what  the  other 
has  been  at  endless  pains  and  at  considerable  expense  and 
patience  by  labouring  to  make  it  known. 

If  foreign  manufacturers  would  be  prepared  to  give 
guarantees  for  a  specific  annual  amount  of  royalty  upon 
taking  up  inventions  in  their  countries,  there  would  be  no 
injury  caused  to  the  patentee,  by  requiring  that  he  should 
give  the  licence,  but  when,  as  it  is  at  present,  the  foreign 
manufacturer  knows  that  the  patentee  must  either  work 
the  invention  in  that  country  himself,  and  go  to  the 
enormous  expense  of  creating  a  demand  in  a  district  where 
he  has  hitherto  had  no  experience,  but  which  he  has 
managed  to  cover  by  correspondence,  then  the  terms  upon 
which  the  licences  are  granted  must  necessarily  be  more 
or  less  against  the  interests  of  the  patentee,  as  it  becomes 
simply  a  question  of  his  choosing  the  lesser  of  two  evils, 
the  one  being  losing  his  patent  altogether,  or  taking  for 
it  by  way  of  royalty  just  that  which  the  other  feels 
disposed  to  pay. 

The  patentee  experiences  in  every  country  an  initial 
period  of  difficulty  in  getting  his  invention  adopted,  and 
it  takes  frequently  three  years,  and  sometimes  more,  before 
the  public  can  be  educated  towards  the  appreciation  of 
that  which  is  offered,  and  the  prejudices  of  the  trade 
broken  down.  If,  therefore,  the  grant  of  the  patent  calls 
for  a  working  of  the  invention  in  any  country  within  a 
period  of  less  than  four  years,  it  is  positively  certain  that 
the  initial  period  will  not  have  been  passed,  and  that  the 
inventor  seeking  to  manufacture  in  that  new  country  would 
l>e  almost  foredoomed  to  failure  from  the  expense  that  he 
would  be  put  to  in  repeating  the  initiatory  and  preliminary 
expense  that  he  would  be  meeting  with  in  his  home 
country. 

Compulsory  working  is  a  good  sounding  cry,  but  it  is 
one  inherent  with  grave  practical  difficulties. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

compiled  by  Messrs.  marks  and  clerk. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham ;  or  SO,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

10145    W.  PRATT.    Bird  and  frost  protector. 

10234    J.  C.  NORVELL.  Hoes. 

10254    G.  T.  WEBB.    Lamb  gate  hurdle. 

10264    F.  S.  OSBORNE.    Grain  cultivators.* 

10281    L.  H.  J.  BURROUGHS.    Preventing  the  return  of 

birds  to  places  from  which  they  have  been  driven. 
10349    W.  KANE.    Lawn  mowers. 

10450  A.  BLACKIE.  Destruction  or  retardation  of  vegetation. 
10445    A.  A.  VEREL.    Dibble  or  weed  extractor. 

10518    J.  WARD.    Cutting  tool  for  bowling  greens  and  lawns. 

10576  T.  F.  AGAR  (T.  G.  Gee,  Argentine  Republic).  Auto- 
matic feeder  for  threshing  machines.* 

10607  W.  HEALY.  Machine  for  thinning  turnips  and  man- 
golds, etc. 

Arms  and  Ammunition. 

10140    W.  MILLIN.    Coupling  for  ordnance,  etc. 
10162    F.  KRUPP  AKT.-GES.    Percussion  fuses* 
10177    J.  W.  GRAEME  and  R.  WHITEHEAD.    Primers  for 
ordnance,  etc. 

10179  W.  T.  VICART.    Miniature  rifle  ranges. 
10207    C.  J.  McCOAN.    Miniature  targets. 

10284    J.  W.  REID.    Targets  for  rifle  or  ordnance  practice.* 
10317    C.  A.  FALLENIUS.    Torpedoes  and  launching  tubes 
therefrom.* 

10361    F.  DUNNINGTON  HOPKINS.    Gun  sights* 
10411    M.  PULVERMANN  (F.  Langenham,  Germany).  Air 
guns. 

10426  L.  JEFFRIES.  Improvements  in  certain  type  of  spring 
air  guns. 

10438  F.  J.  BEAL.  Device  for  facilitating  the  sighting  of 
guns,  rifles,  etc. 

10453    W.  G.  FOWLER.    Grenade  shell  * 

10470  A.  E.  JONES.  Broadside  underwater  torpedo  launch- 
ing apparatus.* 

10480  G.  A.  BERTALOT  (Teofilo  Bonino,  Italy).  Electric 
incandescent  lamp  for  artillery  sighting. 

10492  A.  F.  BERRY.  Detecting  and  dealing  with  mines  and 
other  bodies. 

10540  J.  F.  MEIGS  and  E.  A.  GATHMANN.  Mechanical 
time  fuses  for  explosive  projectiles.* 

Bottles,  Glass,  &c. 

10180  H.  METZINGER.      Fraud  detecting  devices  for  pre- 

venting refilling  of  bottles.* 
10182    T.  S.  KING.    Glazing  bars. 

10250  G.  A.  WEECH.  Appliance  for  use  in  glazing  green- 
houses, hot-houses,  etc. 

10278    A.  C.  ROESSLER.    Safety  poison  or  medicine  bottles. 

10292  I.  S.  McGIEHAN.  Manufacturing  plate  glass,  bevelled 
mirrors,  etc. 

10332    H.  C.  IVINSON.    Bottle  stopper. 

10368  D.  M.  NELSON  and  G.  E.  ALDER.  Non-refillable 
bottle. 

10383    H.  TOMLINS  and  G.  H.  HARNETT.    Bottle  stoppers, 

10389    S.  LDUWIG  GOLDMAN.    Bottle  washer  and  soaker. 

10451  P.   S.,  H.   J.,  and  C.   S.  BROWN.    Bottle  packing 

cases. 

10474    R.  G.  NASH.    Bottle  and  crock  washing  machine. 

10526    G.   UDE.    Non-refillable  bottle. 

10623    R.  G.  NASH.    Bottle  and  crock  washing  machine. 

Building  and  Construction. 

10133  J.  BELL  and  H.  JOHNSON.    Securing  window  sashes. 

10206  G.  R.  McKENZIE.    Doors  for  buildings. 

10290  V.  and  L.  PERRETT.    Presses  for  sand-faced  bricks. 

10323  E.  HURLEY.    Chimney  cowls  and  ventilator  cowls. 


10348    C.  JOB  FOOKS.    Casement  fasteners .* 
10385    OTTO  HEINRICH.    Construction  of  chimney  shafts. 
10399    R.  ANDERSON.    Materials  for  construction  of  build- 
ings. 

10454  F.  D.  ROBINSON.    Louvre,  ventilator  for  top  or  side 

of  window  sash. 

10455  A.  G.    PRICE  and    G.    ANDERSON    &    CO.  LTD. 

Straight  and  band  saws  for  cutting  stone,  etc. 
10486    C.  W.  M.  LEASON  (J.  P.  Hughes,  Argentine).  Battens 

for  wire  ,  fences. 
10547    A.  HOFFMANN.    Manufacture  of  magnesia  cement. 

10562  J.  CUTHBERT  TAYLOR.    Door  adjusters. 

10563  T.  HARFLEET.    Taking  samples  from  bulk  of  cement, 

sand,  or  analogous  substances. 
10579    C.  AMES.    Surface  water  gully. 

10592    J.  MADDEN.    Apparatus  for  cleaning  windows  and 
brushing,  washing,    and   painting   the   fronts  of 
buildings. 

Chemistry  and  Photography. 

10201    CHEMISCHB  FABRIK  VON  HEYDEN  AKT.-GES. 

Manufacture  of  gudnyl,  diakyl,  and  barbituric  acids.* 

10227  THE  CALICO  PRINTERS'  ASSOCIATION  LTD.  and 
W.  WARR.  Treatment  of  serum  for  blood  albu- 
men for  commercial  purposes. 

10372  J.  H.  SMITH.  Manufacture  of  films  for  photographic 
purposes,  etc.* 

10387    C.  FRESENIUS.    Purification  of  fats,  fat  resins,  etc.* 
10394    W.  F.  C.  KELLY  and  J.  A.  BENTHAM.  Roll-film 
photography. 

10435  E.  A.  MISLIN  and  L.  LEWIN.    Manufacture  of  fusel 

oils. 

10436  E.  A.  MILIN  and  L.  LEWIN.    Manufacture  of  lactic 

acid  for  technical  purposes. 
10471    J.  J.  MOREL  and  L.  J.  P.  HERILTE.  Manufacture 
of  borax. 

10485  C.  F.  PEASE.  Washing  and  drying  photographic 
prints.* 

10514    A.  S.  ADAMS.    Focal  plane,  etc.,  roller  blind  shutters 

for  photographic  purposes. 
7910a  C.   D.    ABEL  (Act.-Ges  fur   Anilin-Fab.,  Germany). 

Manufacture  of  azo  dyestuffs. 
10560    J.    HARGREAVES.    Concentration   of  solutions  and 

obtaining  of  salts. 
10569    J.  B.  BROOKS.    Panoramic  and  other  photographic 

cameras. 

10600    A.   L.    ADAMS.    Photographic  cameras. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

10163    A.  G.  BOULT  (E.  O.  Maschker,  Germany).  Cash 
register.* 

10123    A.  H.  GLEDHILL.    Cash  registers  and  indicators.* 
10287    A.  LE  FOREST.    Automatic  weighing  machines.* 
10509    J.  M.  TOURTEL.    Coin  freed  electricity  meters. 
10574    T.  E.  WARD.    Self-registering  check  box  for  theatres, 
etc. 


Cycles  and  Cycle  Accessories. 

(See  alto  Vehicle),  WheeU,  etc.) 

10128  W.  POLLIN.    Driving  belt  for  motor  cycles. 

10186  E.  SMITH.    Driving  gear  of  bicycles,  etc. 

10334  J.  VEITCH.    Bicycle  support. 

10344  S.  C.  HICKSON.    Gear  for  cycles,  etc. 

10415  A.  G.  HERBERT.    Cycle  lamp  lighting  appliance. 

10429  J.  B.  BROOKS  and  J.  HOLT.      Strapping  on  of 

travelling  bags,  parcels,  etc. 

10430  J.  B.  BROOKS  and  J.  HOLT.      Carriers  for  rush 

baskets,  parcels,  etc. 


THE    PRACTICAL  ENGINEER 


—INVENTIONS    SUPPLEMENT.  813 


10550    H.  A.    LAMPLUGH.       Operating   levers   for  cycle 
brakes. 

10572    S.  SWAFFER.    Joining  V-shaped  motor  cycle,  etc., 
belts.* 

10606    R.  M.  MISRIE.  Bicycles. 


Electrical. 

10146    E.  ROUSSEAU.    Electrical  resistances. 
10168    R.  KELLER.    Device  for  ignition  of  gas  by  electric 
current.* 

10187  J.  E.  BOUSFIELD  (J.  Fitch,  Germany).  Electric 
couplings.* 

10197    SIEMENS  BROS.  &  CO.  LTD  and  G.  W.  PERRY. 

Zinc  rod  for  batteries  of  the  Leclanche  type.* 
10202    M.  KALLMANN.    Methods  of  measuring,  switching, 

signalling,  and  regulating  electric  current.* 

10210  W.  G.  SCHMIDT.    Direct-current  dynamos  or  motors.* 

10211  A.    GREEN.    Device   for   use   with   base  suspended 

electric  conductors. 

10214  THE   BRITISH    THOMSON-HOUSTON   CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Electric 
current  Tectifiers.* 

10215  THE  BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Vapour  electric 
apparatus. 

10217  J.  G.  CONDON.  Improvements  in  ropes  and  means 
for  signalling  or  transmitting  electricity  through 
them. 

10221    W.  G.  POTTER.    Electric  grinders  for  dynamos,  etc. 
10246    G.  F.  MANSBRIDGE.      Non-free  variable  induction 
coils. 

10258  A.  BRUCE.  Service,  junction,  etc.,  boxes  for  under- 
ground electric  conductors. 

10265    F.  A.  GRIFFIN.    Electric  switches. 

10291  T.  G.  HOWELL  and  E.  J.  RICHARDSON.  Apparatus 
connected  with  the  multiplication  of  electric  force, 
applicable  to  machinery. 

10296  W.  J.  HENLEY'S  TELEGRAPHIC  WORKS  (W.  H. 
Nichols).    Electric  fuse  boxes. 

10298  A.   VERA  and   L.  G.  VERA.    Electric  switches  or 

relays.* 

10299  LA  SOCIETE  BOUCHEROT  &  CIE.  Dynamos.* 
10304    ALLMANNA    SVENSKA    ELEKTRISKA  AKTIE- 

BOLAGET.  Single-phase  alternating  current  motors. 
10315    H.  GIBSON,  jun.,  and  W.  BICKERTON.  Electric 
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10320  THE    BRITISH  THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Alternating  electric 
current  generators. 

10321  THE    BRITISH  THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,    U.S.A.).      Electric  circuit 

10341  G.  T.  TRINDER  and  T.  D.  CRAMB.  Iron  stand  for 
fixing  guard  boards  on  electric  railways. 

10400  J.  B.  BIRNBAUM  and  F.  G.  BELL.  Application  of 
fire  alarm  apparatus  in  connection  with  central 
battery  telephone  systems. 

10433  H.  E.  SMITH.  Electrical  governors  for  control  of  gas 
engines  for  generation  of  electricity. 

10446  J.  S.  DRONSFIELD  and  C.  J.  J.  HTJNTLY.  Trolley 
poles  for  electric  tram  cars. 

10495  G.  S.  ELLIS  and  A.  N.  TAYLOR.  Charging  and  dis- 
charging of  accumulators  by  automatic  control. 

10553  W.  S.  WEEDON.    Arc  lamps.* 

10554  THE   BRITISH   THOMSON-HOUSTON   CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Electric  motor- 
driven  pumps. 

10555  THE   BRITISH   THOMSON-HOUSTON   CO.  LTD. 

(The  General  Electric   Co.,  U.S.A.)  Alternating 
electric  current  generators. 
10564    W.  JOHNSON  and  W.  J.  BERRY.    Electric  signal- 
ling. 

10573    K.  EDGCUMBE.    Electrical  leakage  indicators. 
10584    T.  BLACKBURN.    Electric  bells. 

10599    W.  ROOS.    Electro-magnetic   device   for    ignition  in 

explosion  engines.* 
10601    L.    ZEHNDER.      Wireless    telegraphy    with  earth 

currents.* 

10605    W.  W.  FULLER.    Fraud  detector  for  electric  meters.* 

10609  L.  K.  JOB.    Electric  advertising  signs. 

10610  L.  K.  JOB.    Switching  of  electric  flash  advertisement 

signs. 

Engineering  and  Meohanical. 

10124  C.  TAYLOR  and  G.  B.  TAYLOR.    Grinding  machines. 

10134  M.  G.  and  W.  H.  PLANE.    Mechanical  lubricators. 

10137  J.  NEILE.    Steam  pumps. 

10141  C.  ESHORN  and  M.  FROHLICK.    Water  cock. 


10147  C.  J.  MONTGOMERY  and  W.  PRESCOTT.  Engines, 

motors,  and  pumps. 

10148  A.  B.  DAILY.    Transmitting  the  drive  between  a  belt 

and  shaft  or  shaft  and  belt. 
10151    J.  SMITH.    Adjustable  tools. 
10156    A.  C.  FLETCHER.    Nut  locks.* 
10158    W.  A.  BARNARD.    Polygonal  drills  and  dies. 
10164    R.  H.  BO  WEN  (The  American  Pulley  Co.,  U.S.Ai). 

Pulleys. 

10169    R.   S.    LEDUC.      Automatic   coupling   for  different 

purposes. 

10191  E.  J.  H.  OXLEY  and  E.  C.  R.  OXLEY.  Speed  indi- 
cating or  governing  device. 

10199  J.  S.  PATTEN.  Improvements  in  dust  guards  for 
journal  boxes,  especially  applicable  to  railway  axle 
boxes.* 

10225  L.  BRYNOLF  OLBERS.    Coupling  chains,  ropes,  etc.* 

10226  L.  DUNKERLEY,  jun.    Fastener  for  driving  belts. 
10230    P.  THOMPSON.    Capping  for  colliery  winding  and 

other  pipes. 

10247    T.  M.  ANDERSON  and  R.  WORMALD.  Machines 

for  rolling  screw  nut  blanks. 
10249    A.   G.   BROWN  and   G.    PHYTHIAN.  Moulding 

machine. 

10256  W.  BROWN  and  A.  GALLOWAY.    Plumber  blocks 

for  pit  cages. 

10257  J.  MACARTHUR  FLEMING  and  J.  W.  THOMPSON. 

Combination  nut  and  bolt. 
10260    W.  E.  HIPKINS.    Testing  machinery. 
10270    P.  M.  JUSTICE  (Otis  Elevator  Co.,  U.S.A.).  Rope 

drives  for  elevators.* 
10236    E.  S.  BOYNTON.  Indicators* 
10306    M.  GALLAGHER.    Rotary  engines. 
10340    H.  PALMER.    Adjustable  grip. 

10342    C.  HAWKINS.    Weighing  machine,  especially  for  flour. 
10351    J.   DUNN   and   ENOS   TAGGART.    Measuring  taps 
or  cocks 

10370  GEORGE  W.  FEWGET.    Nut  locks* 

10371  R.  LIEBSCHER.    Water  gauges. 

10376    W.  B.  LAKE  and  E.  F.  ELLIOT.    Screw  jacks. 
10378    J.  RHODES.    Screw-down  valve  stop  cocks.* 
10408    D.  JONES.    Rotary  engines,  pumps,  blowers,  etc. 
10412    T.  S.  JAMES.    Variable  speed  gear. 
10456    W.  GIBBERTSON  &  CO.  LTD.  and  D.  JENKINS. 

Mechanically  lubricating  journals,  etc. 
10476    R.  J.  FOSTER  and  G.  MILNES.    Central  buffers  and 

couplings  for  colliery  tubs,  etc. 
10483    P.  H.  WEAVER.    Piston  rod  packing.* 
10488    H.  E.  HODGSON.    Mourning  machines. 
10539    LACY-HULBERT  &  CO.  LTD.  and  N.  DICKSON. 

Compressors,  pumps,  etc.* 
10541    L.  J.  JONES.  Lubricators. 
10544    W.  HILDEBRAND.    Air  brakes. 

10548  A.  G.  FARNHURST.    Steam  traps. 

10549  P.  VERGER.    Pipe  wrench.* 

8271a  J.  C.  HUDSON.    Adjusting  stroke  of  pumps. 

10557  W.  B.  BARKER  and  W.  MACCONNALL.  Apparatus 
for  compressing  air  and  pumping  liquids. 

10S75  T.  F.  AGAR  (T.  J.  Gee,  Argentine  Republic).  Self- 
oiling  bearing.* 

10578    J.  F.  SOUTHERTON    and    C.    W.  BRECKNELL. 

Steelyard  weighing  machines  or  appliances. 
10585    B.  E.  SCRIVEN.    Wire  mill  or  motor. 
10615    G.  H.  TURNER.    Pipe  wrench. 


Engines,  Internal  Combustion. 

{See  alto  Vehiclet  for  Motor  Cart.) 

10121    L.  BURN.  Carburetters. 

10204    H.  ZOELLY.    Explosion  turbines.* 

10208  HUNGARIAN  RAILWAY  CARRIAGE  &  MACHINE 
WORKS  LTD.  and  J.  VON  KOROKNAY.  Trans- 
mission of  power  generated  by  explosion  motors. 

10212    C.  ROTH.    Internal  combustion  engines. 

10222  W.  G.  POTTER.  Hydrocarbon  self-containing  engines 
for  hoisting,  travelling  cranes,  etc. 

10271  F.  HERBERT  and  H.  G.  FENWICK.  Self  starter 
for  combustion  engines. 

10279    D.  B.  YOUNG.  Carburetters.* 

10297  J.  G.  WALTHEW.  Gas  and  air  mixing  and  regulat- 
ing valves  for  gas  engines. 

10301  W.  P.  BURKE  and  J.  GALLINAGH.  Internal  com- 
bustion engines. 

10311    A.  CLEMENT.  Carburetters.* 

10428  W.  G.  POTTER.  Oil  and  gas  engines  and  compressors. 
10536    E.  L.  O.  TURENNE.    Motors  for  heavy  hydrocarbons, 

such  as  petroleum.* 
10545    H.    C.   ANSTEY    and    C.  _  JAMES.  Multi-cylinder 

internal  combustion  engines. 
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Engines,  Steam. 

10203    J.  V.  FAIEBAIRN.    Steam  turbines. 
10556    H.  DAVEY.    Steam  turbines. 

Food  Products. 

10172  C.  H.  WHITE.    Preparation  of  coffee. 

10198  H.  J.  WORSSAM.  Heating  or  boiling  brewers'  wort, 
etc. 

10303    W.  McDONNELL.    Process  for  preserving  milk. 

10395  H.  H.  LAKE  (Dr.  J.  Sarghel  and  F.  Kroepp,  Argen- 
tine Republic).  Distilling,  concentrating,  evaporat- 
ing, and  condensing  liquors.* 

10462    W.  TOWNSEND.    Method  of  breaking  feeding  cakes. 

10465  THE  ARCANUM  LTD.  and  L.  J.  MOSER.  Manu- 
facture and  delivery  on  draught  of  mineral  waters. 

10468    M.  HEIDT  and  A.  CADELL.    Beer,  etc.,  syphons. 

10530    T.  A.  WALLACE.    Extraction  tubes  for  beer,  etc. 

10582    J.  B.  DIXON.    Forming  a  head  or  foam  on  beverages. 

Furniture  and  Domestic. 

10122  E.  THURGOOD  and  L.  HASELWOOD.  Nutmeg 
grater. 

10125    F.   W.  YATES.      Spanners  for  adjustment  of  wire 

mattresses. 

10131    W.  WILSON.    Reversible  6eats  for  vehicles;   also  for 

outdoor  uses,  etc. 
10136    F.  COAKLEY.    Slip  or  case  for  pillows,  bolsters,  etc. 

10149  F.  S.  CARTER.    Supports  for  dress  stands. 

10150  F.  S.  CARTER.    Adjustable  arms  for  dress  stands. 
10160    G.  BERTRAND.  Kettles.* 

10165    A.  F.  WILEMAN.    Boot  and  shoe  stretcher  or  tree. 
10167    D.  E.  HOWARD  and  A.  S.  HALL.    Washing  machine.* 

10173  R.  H.  BURDSALL.    Safety  guard  for  laundry  ironing 

machines. 

10263    R.  K.  HOHMAN  and  OTTO  J.  KAATZ.  Combina- 
tion purse  and  handkerchief  case.* 
10269    M.  KINGSBURY.    Kettle  covers.* 
10280    G.    KLEIN.    Drying   apparatus,   especially   for  hair- 

'  dressing  purposes.* 
10318    C.  N.  HAZELTON.    Combined  folding  step  and  seat. 
10331    R.  and  C.  H.  WALLWORK.    Carpet  sweeper  handles. 
10347    C.  S.  PAGE.    Washing  machines. 
10350    N.  BIRCH.    Fastening  pegs  for  clothes  lines. 
10369    J.  F.  GEMS.    Lay  figure  or  garment  form.* 
10420    E.  HEINZE.    Bed  closets.* 
10472    C.  P.  ROSS.    Butter  cutters.* 

10510  W.  FAIR  WEATHER  (The  Singer  Manufacturing  Co., 
U.S.A.).    Treadle  stand  for  sewing  machines. 

10513  F.  SCHOFIELD  and  J.  ELSTON.  Trimming 
mechanism  for  sewing  machines. 

10534    E.  K.  JACOBS.    Reversible  section  mattresses.* 

10546  W.  MEIN.  Castors  or  wheels  for  furniture,  trolleys, 
etc. 

10587    W.  GODFREY.    Fuel  economises  for  domestic  fire- 
grates, etc. 
10597    T.  ROWE.    Feeding  bottles. 

Hardware. 

10171  R.  AMES.    Joint  for  metal  pipes. 

10209  R.  E.  C.  ALTMANN.    Screw  rivets,  etc. 

10237  A.  E.   HILLS.      Connections   of   metallic   and  other 

conduit  and  tubes. 

10242  E.  HILL.    Tool  handle  wedges. 

10267  T.  W.  GODDARD.    Hair  pins. 

10336  E.  JOHNSON.    Improvements  in  castors. 

10337  D.  L.  DAVIES.    Curtain  rod  supports. 

10356  W.  GEORGE  and  S.  BATES.      Latch  or  catch  for 

cupboard  doors,  etc. 

10357  S.  TURNER.    Window,  door,  etc.,  catches. 
10381    W.  S.  G.  BLAKE.    Tin  opener. 

10386    E.  P.  HEADLY.    Scissors,  shears,  etc. 
10390    COLN        MUSENER,  BERGWERKS-ACTIEN- 
VEREIM.    Manufacture  of  seamless  hollow  bodies. 
10422    M.  TROY.    Frying  pan. 

10477    G.  E.  SPENCER.    Coal  clearing  instrument. 

10504    E.  E.  MAWLE.    Pipe  attachment  for  improving  the 

connection  of  branch  to  main  pipes. 
10543    F.  LECOURT.    Key  for  opening  preserved  food  tins. 
10596    D.  JAGER.    Turning  off  and  sharpening  of  emery  disc. 

Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

10144    J.  and  R.  ARCHIBALD.    A  lamp  for  burning  candle 

grease. 

10157  S.  SALOMON  and  J.  NORDEN.  Attaching  incan- 
descent mantles  to  inverted  gas  burners. 


10161    W.  BEST.    Miners'  safety  lamp. 
10174    H.  A.  PRICE  and  F.  W.  TURNER.    Gas  fires.* 
10176    E.  L.  BERGER.  Measuring  differences  in  gas  pressures.* 
10185    C.  W.  BECK.    Acetylene  gas  generators.* 

10188  T.  C.  PURDY.    Supplying  liquid  fuel  to  burners. 

10189  C.   C.  COOPER.      Prevention   of  down   draught  in 

chimneys,  etc. 
10216    E.  A.  CAROLAN.    Liquid  fuel. 

10253    J.  BASSETT  and  J.  MALLINX.    Fireproof  curtains, 

screens,  doors,  etc.* 
10255    G.  WILSON  and  W.  W.  TUER.    Water  heater  for 

baths,  etc. 

10288  L.  SUNDERLAND  and  G.  C.  PILLINGER.  Holders 
for  incandescent  electric  lamps. 

10293  C.   SCOTT   SNELL.    Oil  lamps,  etc. 

10294  C.  SCOTT  SNELL.    Candle  holders,  etc. 
10305    R.  BURN.    Self-lighting  gas  burners. 

10307    W.   P.   HARRIS   and    J.   F.    HEMMINGS.  Anti- 
vibration  device  for  incandescent  gas  burners. 
10312    A.  BAILLOT.  Cupolas.* 

10326    J.  BUCHANAN.    Apparatus  for  heating  linseed  oil. 
10353    J.  P.  RHODES.    Fire  extinguishers. 
10360    E.  S.  COOK  and  W.  H.  CHIPPERFIELD.  Govern- 
ing or  regulating  of  gas  pressures. 

10362  T.  HERMANN.    Gas  cocks.* 

10363  T.  H.  W.  WEICKART.  Incandescent  gaslight  burners.* 

10396  C.  HARRISON.    Gas  burners. 
10421    C.   LEYBACH.  Lamp.* 

10423    W.  V.  SMITH.    Coal  savers  for  kitchen  ranges. 

10439  C.  P.  EHRIANN.    Incandescent  burners. 

10440  E.  L.  PEASE.    Manufacture  of  coke. 

10449    J.  H.  BRINDLE.    Appliance  for  use  as  a  firelighter 

or  stove. 

10473    E.     BAUTHIERE.      Distributing    gear    for  steam 

engines.* 
10479    J.  PRANGE.    Oil  lamps. 

10496  H.  LANE.  Construction  and  method  of  operation  of 
gas  producers. 

1CC31  .  A.  SMITH.  Improvements  in  heating  and  cooking 
apparatus  and  consumption  of  smoke. 

10532  W.    WHISTON.      Acetylene   lamps  for  road  vehicle 

purposes. 

10533  H.    H.   LAKE   (G.    F.    Hall,    U.S.A.).  Emergency 

screens  for  protection  against  fire.* 
10566    J.  LAIDLAW.    Fire  screen. 

10570    J.  W.  BRAY.    Fittings  for  inverted  gas  burners.* 

10583    B.  FISHER.    Fire  lighter. 

10598    T.  A.  COX.    Fire  lighters. 

1C614    E.  W.  MAYER.    Fire  extinguisher.* 

10616  J.  M.  LOUISE  FLEMING  (nee  Imbert).  Generating 

and    fusing   hydrocarbon  vapours  for  heating  and 
lighting  purposes.* 

10617  RUDGE  WHIT  WORTH    LTD.    and    J.    V.  PUGH. 

Appliance  for  ascertaining  the  temperature  of  heated 
articles,  furnaces,  crucibles,  etc. 
10621    E.  L.  PAUL.    Light  projectors.* 

Jewellery,  Clocks,  and  Music. 

(Including  Phonographs,  etc.) 

1C129    F.  R.  BALDOCK.    Talking  machines. 

10153    A.   ROTHERMUNDT.      Perforating  music  rolls  for 

piano  players.* 

10213  F.  WELLER.  "  Adhesive "  music  cover  for  holding 
sheets  of  music. 

10219  B.,  E.,  and  M.  WELTE.  Graduating  the  striking  of 
the  keys  in  mechanical  piano  players. 

10231    J.  DUNCAN.    Workmen's  timj  recorders. 

10275  F.  P.  BEDFORD.  Combined  timepiece,  receptacle, 
and  mechanism  for  registering,  retaining,  and  releas- 
ing deposited  papers,  notes,  etc. 

10593    D.  MARSHALL    and    KELLY  MARSHALL   &  CO.  ■ 
LTD.      Automatic  spring  action  for  opening  and 
exposing  the  interior  of  jewellery  cases,  etc. 

10618  A.  J.  BOULT  (H.  S.  Mills,  U.S.A.).  Mechanically- 

played  musical  instruments.* 

Leather  Goods,  including  Machinery. 

10366    A.  J.  FLOWER.    Carriage  and  chair  belts  for  children. 

10397  G.  B.  GARDNER.      Machine  for  turning  out  boots 

and  shoes. * 

10498    W.  S.  COPPIN.    Carrier  or  satchel  for  books,  etc. 

10619  A.  R.  TIMSON,  C.  W.  BULLOCK,  and  S.  S.  BARBER. 

Boot  and  shoe  machinery. 

Medical. 

10235    J.  H.  MOBTON.  Stethoscopes. 
10335    C.  S.  GARDNER.    Anaesthetic  inhalers. 
10418    W.    S.    MARGOLIN  SKY.      Rheumatism    and  gout 
protector.* 
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10501    W..  T.  W.,  and  W.  LEES.    Vapour  baths. 
10577    J.  WILSON.    Sight  testing. 

10611  THE  DENTAL  MANUFACTURING  CO.  LTD.  and 
W.  T.  PEARSON.    Aseptic  table. 

Metallurgy. 

(Including  Boiling,  Drawing,  Casting,  etc.) 

10469    T.  W.  RIDLEY.    Treatment  of  slag. 

10475    THE  MORGAN  CRUCIBLE  CO.  LTD.  and  C.  D. 

McCOURT.  Treatment  of  ores  for  separation  of 
their  constituents. 

10481    P.  A.  J.  HEAD.    Manufacture  of  steel  or  ingot  iron. 

10594  E.  A.  CLAREMONT  and  J.  STRATTON.  Manufac- 
ture of  sheet  lead. 

10604    W.  WALLER.    Tin   manufacturing  machines. 

Optical,  Mathematical,  etc.,  Instruments. 

10403    H.  M.  BENTLEY.  Sextants. 

10410  A.  AMSLER.  Measuring  relative  alterations  in 
angular  positions  and  length  or  portion  of  members 
in  motion. 

10459  R.  C.  DIEPPE.    Drawing  board. 
10491    L.  COTE.    Proportional  dividers. 

10525    F.  ULMER.    Combined  reading  glass  and  telescope. 

10602  A.  WRENCH.  Kinematographs. 

10603  A.  WRENCH.    Limelight  apparatus. 

Printing1  and  Typewriting. 

10175  B.  GISEVIUS.    Manufacture  of  printing  plates.* 

1C228  J.  DUNCAN.    Ink  ribbon  driving  gears. 

10232  J.  DUNCAN.  Type  mechanism  for  time  record  print- 
ing machine. 

10417  E.  DONATH.    Transfer  frame  for  colour  lithography.* 

10490  P.  O.  LAFFITTE.    Rotary  duplicators.* 

10512  L.  MULVIDSON.    Duplicating  apparatus.* 

Railways  and  Tramways. 

10183    H.  M.  MACE.    Rail  fasteners.* 

10194  W.  P.  THOMPSON  (The  McPhee  Automatic  Signal- 
ling Co.  Ltd.,  Canada).  Signalling  system  for  rail- 
ways, etc.* 

10238  H.  C.  SPRAGG.    Brakes  for  railway  station  platform 

trolleys. 

10245    R.  WHITE.    Fog  signalling  apparatus  for  railways. 
10261    J.     McKECHNIE.      Railway    carriage    holder  for 
umbrellas. 

10346    J.  B.  GUINN,  R.  EGBERT  DE  ARMOND,  and  F.  M. 

DE  ARMOND.    Gauge  for  measuring  the  wear  of 

locomotive  wheels. 
10358   J.  BELL.    Railway  chairs  and  fastenings. 
10424    R.  WHITE.    Signalling  on  railways. 

10460  G.  MACALLUM.  Spark  arrester  for  locomotives  etc. 
10463    R.  TAYLOR  and  J.  LAMBERT.    Point  openers  for 

tramways,  etc. 
10527    J.  W.  BAKER.    Railway  wagon  buffers,  etc. 
10535    SIEMENS  BROS.  &  CO.  LTD.  and  L.  M.  G.  FER- 

REIRA.    Locking  bar  for  facing  points. 
10565    J.   H.  GIBSON.      Providing  trains  with  automatic 

danger  signals. 

10580  G.  N.  OSBORNE.    Grinding  wheels  of  cars  without 

removing  them  from  the  running  position. 

10581  V.  JOKSCH,  J.  PETRIK,  and  R.  BUTTA.  Auto- 

matic electric  railway  switch.* 

Sanitation- 

(Including  Building  and  Hardware.) 
10159    A.  J.  WILLETT  and  G.  H.  W.  WIDGER.  Drain 

testing  appliance. 
10170    R.  AMES.    Spraying  sewage  and  other  liquids  on  to 

bacteria  or  filter  beds. 

10239  W.  T.  BUCKLEY.    Improvements  in  connection  with 

drains  for  arresting  the  passage  of  solid  matters  in 
suspension. 
10354    J.  HALL.    Air  filtration. 

10382  F.  JAMES.  Installation  of  septic  tank  treatment  of 
sewage.* 

10427  J.  GREENHALGH  and  W.  GREENHALGH.  Water 
closets. 

10506    W.  R.  TAYLOR.    Water  closets  and  cisterns  thereof. 
10552    T.  FOULKE.    Revivifying,  humidifying,  or  cooling  air 
or  other  fluids. 

Shipbuilding  and  Navigation. 

10181  V.  B.  HARLEY-MASON.  Improved  construction  of 
boats. 

10243  F.  R.  E.  KOEHLER.  Improvements  in  the  speed  of 
"  ships  of  any  kind. 
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10316    J.  C.  VOSS.    Sea  anchors  or  drags. 
10366    F.  R.  E.  KOEHLER.    Movements  of  airships. 
10467    H.  H.  LAKE  (H.  P.  Arbecin,  U.S.A.).    Ships'  com-  . 
passes.* 

10482    AKT.-GES.  BROWN  BOUVERIE  &  CIE.  Propulsion 

of  vessels.* 

10516    F.  R.  E.  KOEHLER.    Movement  and  safety  of  ships 

on  water  or  in  air. 
10591    J.  T.  IVERSON.    Marine  propulsion. 


Spinning,  Weaving,  and  Allied  Trades- 

10126  E.  REYNOLDS.  Ring  spinning  and  ring  and  flyer 
doubling  frames. 

10195  O.  IMRAY  (Fabwerke-vormals  Meister  Lucius  and 
Bruning,  Germany).  Apparatus  for  producing 
shaded  effects  on  fabrics. 

1C196  0.  IMRAY  (Fabwerke-vormals  Meister  Lucius  and 
Bruning)       Producing  shaded  effects  on  fabrics. 

10223    H.  S.  GOLLAND.    Yarn  winding  machines. 

10229  MATHER  &  PLATT  LTD.  and  W.  JONES.  Con- 
tinuous feeding  mechanism  for  fabrics. 

10241  W.  T.  SMITH.  Spindles  for  spinning  and  doubling 
machines. 

10262    R.  PATTESON.    Shuttle  driving  for  weaving. 
10338    A.  W.  STOREY.    Looms  for  wire  weaving. 
10350    H.  KERSHAW  and  J.  W.  RADCLIFFE.  Weaving 
looms. 

10406  H.  BUSCHER,  A.  HENKELS,  and  E.  HENKELS. 
Machine  for  making  braided  or  plaited  lace.* 

10414  A.  SAUNDERS.  Hair,  wool,  fibre,  cotton,  etc.,  card- 
ing machines.* 

10419    H.    &    M.   SOUTHWELL  LTD.  and  J.  BOWRIE. 

Weaving  looms  for  top  and  cut  pile  fabrics. 
10431    J.  TAYLOR.    Automatic  looms. 

10434    F.  AMBLER  and  H.  WALLACE.    Spinning,  doubling, 

twisting,  etc.,  machines. 
10437    H.  BREWER  and  J.  T.  HARDY.      Extracting  the 

grease  and  oil  from  skins,  hides,  wool,  cotton,  etc. 
10441    W.    BIRCH.    Aprjaratus  for  opening  and  stretching 

fabrics. 

10448  J.  O.  O'BRIEN  (H.  L'Huillier,  France).  Dyeing 
yarns  on  bobbins.* 

10464  J.     E.    WELTON.      Shuttles    for    textile  weaving 

machines.* 

10465  D.  E.    RADCLYFFE.    Decorticating,   scutching,  and 

de-gumming  fibres. 
10484    H.  D.  COLMAN.    Machines  for  uniting  warp  threads.* 
10505    J.  R.  WILLIAMS.    Spinning  mules  and  twiners. 


Stationery  and  Paper. 

10178    R.'  ST.  JOHN  ALLISON.      Attachment  for  holding 

pens,  pencils,  artists'  brushes,  etc. 
10184    H.  S.  HARDE.    Indexes  and  directories."* 
10251    J.  WESTAWAY.  Envelope. 

10300    GUSTAV     DE  BREYMANN-SCHWERTENBERG. 

Holders  for  pens,  pencils,  etc. 
10324    O.  FELDMANN  (W.  Faber,  Germany).  Envelope. 
10327    S.  PHILLIPS.    Pencil,  crayon,  or  slate  holders. 
10339    E.  A.  STIDSTON.      Measuring  simultaneously  both 

ways  a  photograph,  etc.,  at  any  reduction. 
10355    W.  B.  BRUNT.    Greeting,  advertising,  etc.,  cards. 
10416    A.  G.  BACON.    Rapidly  preparing  and  affixing  names 

and  addresses  to  envelopes,  etc. 
10447    J.  T.  GRUNDY.    Attachment  for  envelopes. 
10529    G.  E.  MORRISON.    Improvements  in  the  make-up  of 

newspapers,  magazines,  etc. 
226U  F.    VAN   ALLEN.       Paper    and  cardboard  making 

machines. 

10561    W.  STEINFELD.    Advertisement  picture  ticket. 
10568    W.  R.  HASELER.    Memorandum  tablets,  etc. 
10590    F.  E.  JANDER.    Newspaper  clip.* 


Steam  Boilers  and  Fittings. 

10233    L.  GALLIMORE  and  S.  WATSON.    Furnaces  of  steam 

generators  for  preventing  smoke.* 
10283    L.  JUNG.    Setting  and  fixing  of  steam  boiler  tubes. 
10364    J.  HELD.    Steam  boilers. 

10377    A.  E.  BATTLE.    Tube  stopper  for  water-tube  boilers, 

€  tc. 

10405    E.  BLANKORN.  Injectors.* 

10442    GRIMBERG.    Cleaning  water-tube  boilers.* 

10537    O.  S.  WOLSTENHOLME.    Water-tube  boilers. 

10571    G.  and  D.  COCKBURN.    Spring  loaded  safety  valves.* 

10586    H.  HAWORTH.    Steam  boiler  furnaces. 
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Toys,  Games,  and  Sport. 

L0135  F.  W.  and  W.  K.  HARLAND.  Appliance  for  carry- 
ing- golf  clubs,  etc. 

10155  F.  H.  AYRES  and  C.  M.  AYRES.  Boot  and  shoe 
soles  for  athletic  purposes. 

10166    L.  CROSSLE.    Spinning  bait  for  pike,  salmon,  etc. 

10200    F.  O.  DYER.  Puzzles.* 

10244    G.  C.  DE  RINZY.    Golf  overshoe. 

10345    G.  GRAY.    Cricket  bat, 

10373    P.  DUPMANN.    Doll's  house.* 

10444    J.  W.  WARDLEY.    Box  for  holding  playing  cards,  etc. 
10497    G.  R.  WALKER.    New  game  or  toy. 
10511    J.  BOTTERILL.    Racecourse  starting  gates. 
10524    W.  LIVINGSTONE  and  G.  STEVENSON.  Bladder 
valve  for  footballs,  air  cushions,  etc. 


Tyres. 

10190    J.  MECREDY  MACLULICH.  Tyres. 
10285    J.  THOMSON.  Tyres. 

10374    G.  ABRAHAM.    Non-puncturing  device  for  all  flexible 

tyres  and  tubes. 
10398    E.  F.  DAKSHOTT.  Tyre. 

10452    G.    STURGESS.       Spring  folding   tyre  protector  or 
cover. 

10487    W.  E.  DINGLE.    Air  tubes  for  pneumatic  tyres. 
10494    R.  HARRISON  and  W.  J.  SAXTON.    Prevention  of 
heat  in  pneumatic  tyres  when  travelling  at  speed. 

10499  W.  T.  SMITH.    Motor  and  other  road  vehicle  tyres. 

10500  W.  T.  SMITH.  Motor  and  other  road  vehicle  tyres. 
10567  R.  ROWAT.  Protective  strips  for  pneumatic  tyres. 
10613    W.  B.  HARTRIDGE.    Cushion  tyres  and  wheels  and 

rims  thereof. 


Vehicles,  Wheels,  etc. 

10218  J.  SPYKER.  Attaching  the  radiator  to  motor  car 
frames.* 

10259    W.  and  H.  ROSE.  Change  speed  gearing  for  motor  cars. 
10272    .T.  BIGGS.    Motor  road  vehicles. 
10308    J.  WILKINSON.    Motor  cars.* 
10313    M.  ANTOINE.    Velocipede  driving  mechanism. 
10322    G.  P.  ACHURCH     Radiators  for  petrol,  etc.,  motor 
vehicles. 

10138    G.   H.   C.    LUMSDEN.      Controlling    the    speed  of 

motor  cars  electrically. 
10325    G.  ROBERTS.    Self-acting  ventilator  for  tram  cars, 

railway  carriages,  omnibuses,  etc. 

10379  L.  E.  LACHAT.    Trolleys  and  trucks.- 

10380  J.  TAYLOR  &  SONS  LTD.  and  A.  P.  DONNISON. 

Driving  apparatus  of  engines,  motor  cars,  etc. 
10388    W.  G.  WINDHAM.    Motor  vehicles. 
I(i392    T.  PARKER,    Motor  vehicles,  etc. 
10293    S.  SIMPSON.    Vehicle  wheels. 

10407    E.   J".   HODGSON.    Apparatus  for  indicating  speeds 

and  recording  distances  travelled.* 
10409    L.  JACKSON  and  G.  JACKSON.    Spring  wheel  for 

motor  cars. 

10413    T.  S.  JAMES.    Motor  car  steering  gear. 

10432  J.  CON  RON.  Sustaining  the  windows  of  railway 
carriages,  cabs,  etc 

10443  SIEGENTHALER.  Starting  a  motor  car  from  the 
dash  board  by  a  pulley  and  ordinary  starting  gear. 

10503  E.  H.  KELLEY.  Car  or  carriage  indicator  for  stop- 
ping places,  streets,  etc. 

10508    C.  P.  HORTON.    Baud  brakes. 

10519  C.  MARSTON.    Speed  gear  for  cycles,  motor  cars,  etc. 

10520  C.  E.  SIMMS.    Variable  driving  mechanism  for  driv- 

ing motor  cars. 

10551  W.  G.  SLOANE.  Prevention  of  skidding  in  motor  cars. 
10612    E.  H.  L.  GRADEL.    Vehicle  wheel.* 


Wearing  Apparel. 

10127    J.  H.  POTTER.    Trouser  presses  and  stretchers. 
10192    S.  J.  PARR.    Hat  pins  for  ladies'  use. 
10205    E.  G.  WOOD.    Stiffencrs  for  cap  peaks.* 
10248    C.  COLLISON.    Laces  for  boots  or  shoes. 
10268    E.   E.  MILLS.      Dress,  plaquet  hole,   gloves,  etc., 
fastener. 

10274    J.  LOVEGROVE.    Bow  ajid  tie  retainer. 

10282    W.  ST.  GEORGE  WALSH  and  J.  B.  HOG  AN.  Hose 

supports  and  trouser  stays. 
10302    H.  W.  DAWSON.    Blouse  and  skirt  fasteners.. 
10310    C.  I.  ADAMS  and  C.  O.  CLARK.    Hat  holder. 
10493    W.    H.    BRECKNELL,    jun.      Displaying  feathers, 

ruffles,  cravats,  etc, 
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10517    C.  H.  DUGARD.    Stiffeners  or  supports  for  articles 

of  ladies'  wearing  apparel. 
10528    E.  BANKS.    Skirt  retainers. 
10559    O.  G.  GOODMAN.    Collar  supporters. 
10595    T.    R.    BROOKE    (trading   as    M.    C.  Langworthy). 

Skirts. 

Miscellaneous. 

10130    F.    R.    BALDOCK.       improvements  in  fire  alarms, 

burglar  alarms,  etc. 
10132    W.  S.  SHACKLOCK.    Moustache  and  lip  guards. 
10139    W.   J.  HOLLOWAY.    Collapsible  feeder  and  folding 

coop  for  chickens. 

10142  G.    DEAN.      Improvement    applicable   to   twine  and 

string  boxes.* 

10143  G.  DEAN.    Device  for  cutting  string,  wire,  etc." 
10152    W.    H.    MORRISON.      Sunshade   or  umbrella  with 

holder  for  chairs  or  seats. 

10154    A.  H.  HEWA.    'Bus  and  tram  ticket  holder. 

10193  W.  J.  ALCOCK  (S.  Wheeler,  U.S.A.)  Paper  distri- 
buting apparatus.* 

10220    LEON  D.  FORGUES.    Cleaning  milk  cans,  etc.* 

10224  A.  G.  LEIGH.  Improved  sprinkler  and  method  of 
operating  same.* 

10240  W.  WIDDOWFIELD.  Rotary  screens  for  sifting 
purposes. 

10252    J.  SHORROCK.    Gestation  tables. 
10266    T.  W.  GODDARD.    Ground  tethering  pegs. 
10273    H.  ROY.      Treatment   of  massecuite  and  apparatus 
therefor.* 

10276  C.  HECTOR    and    C.    GINNETT.      Exhibiting  and 

changing  advertisements,  etc. 

10277  J.  BONNICART  (L.  Chapelle,  France).    Liquid  filter- 

ing apparatus.* 
10289    W.  KRONHEIM.      Apparatus  for  delivering  cigars, 

cigarettes,  etc.* 
10295    R.  J.  HOFFMANN.    Knife  for  tapping  rubber  trees. 
10309    S.  H.  DONALDSON.    Artists'  paint  boxes. 
10314    G.  GOSSA,  E.  HEYFLERT,  and  M.  GOSSA.  Distance 

measurers.* 

10319  E.  G.  G.  GERARD  and  C.  GERARD.  Utilising  the 
waste  of  celluloid  and  similar  substances.* 

10328  H.  NUNNS.      Revolving  device  for  advertising  and 

illuminating. 

10329  A.  STEVENSON  and  F.  L.  IMPEY.    Containers  for 

powdered  goods  which  require  sprinkling  therefrom. 

10330  C.  LINDER.  Telescopic  roller  masts  for  signalling,  etc. 
10333    W.  N.  CHRISTIE.      Preparation  of  clay  to  render 

clay  smoking  pipes  unbreakable. 
10343    A.  V.  SPEER.    Substance  for  covering  surfaces,  or  for 

the  forming  of  articles  for  use  or  ornament. 
10352    H.  SIMON.    Cigar  and  cigarette  holder. 
10365    W.  METTERNICH.    Folding  boxes. 
10367    S.   BEAL  (trading  as  Edward  Deane).    Mixing  and 

timing  valve  for  water  for  shower  baths,  etc.* 
10375    W.  C.  BARNS.    Coal  screening  plates. 
10384    C,  D.  IMBERT.    An  improved  soap. 
10391    F.  FANDI.    Match  stand. 

10401  K.   TOBEL.    Receptacle  for  containing  and  applying 

liquids  liable  to  change  on  exposure  to  air.* 

10402  L.  B.   ANDERSON.    Holding  and  delivery  box  for 

matches,  cigarettes,  etc. 
1,0404    A.   HAYES.    Device  for  vaporising  liquids.* 
10425    O.   ANKETELL,  '   Box  or   case   for  carrying  eggs, 

butter,  poultry,  fruit,  etc. 

10457  E.  C.  THOR SCHMIDT.    Heading  and  hooping  barrels, 

casks,  etc.* 

10458  E.  C.  THORSCHMIDT.  Barrels.* 

10461    A.  TYRRELL.    Removable  funnel  strainer. 
10470    W.  ALLEN.    Cardboard  boxes. 
10489    T.  J.  HOOK.    Tent  pole.* 
10502    J.  EYSSENI.    Wind  shields.* 
10507    A.  C.  DAYES.    Tobacco  pipes. 

10515  H.  M.  BAASCH,  F.  BLASCHKE,  and  H.  C.  BRAUN. 
Appliances  for  distribution  of  pay  bills. 

10521  G.  F.  BEUTNER.  Detonators. 

10522  J.   S.   TAYLOR   and  WINSOR  &   NEWTON  LTD. 

Collapsible  tubes  for  containing  paints,  etc. 

10523  J.  HYATT.    Base  coin  detector. 
10538    T.  LEITZ.  Filters* 

10542    J.  MINISZEWSKI.  Pipe. 

10558    E.  H.  LEWIS.    Smoke  regulating  tobacco  pipe. 

10588  H.  O.  BRANDT.    Packing  materials,  etc. 

10589  J.  HOPKINSON  and  J.  HOPKINSON  &  CO.  LTD. 

Stop  valves  with  by-passes. 
10608    T.  MILLINGTON  and  A.  H.  MILLER.    Shade  ring 
pincers. 

10620    T.  G.  LAND.    Appliance  for  use  in  the  application  of 

bands  to  pipes,  etc.* 
10622    J.  ALGERNON.    Covers  for  kegs  and  casks,* 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  marks  and  CLERK. 
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Street,  Manchester. 


1904. 

1409    DE  FERRANTI.    Turbine  engines. 

An  isothermal  air  compressor  A  is  driven  by  a  turbine, 
which  latter  may  also  drive  a  dynamo.  The  compressed 
air  is  led  to  combustion  chambers  B,  in  which  any  suit- 
able fuel,  such  as  oil,  is  burned.  The  combustion  chambers 
B  are  fitted  with  De  Laval  nozzles,  by  which  the  heat  of 


the  burning  gases  is  converted  into  kinetic  energy,  and 
their  temperature  decreased  so  that  the  blades  of  the 
multi-stage  turbine  C  will  not  be  damaged.  The  com- 
pressed air  is  heated  on  its  way  to  the  combustion  chamber 
by  the  exhaust.    Various  modifications  are  shown. 

3367    SCOTT.    Internal  combustion  engines. 

This  is  a  two-cycle  type  'of  engine,  in  which  all  the  parts  are 
valveless,  being  uncovered  by  the  motion  of  the  piston. 
The  illustration  shows  a  two-cyclinder  engine,  the  cylinders 


seating  into  a  distribution  box,  and  a  dished  flywheel  is 
fitted  centrally.  An  exhaust  silencer  is  included  in  the 
claims. 

6^67    BROWN  &  PLOWMAN.  Spring. 

Consists  in  providing  the  flat  springs  with  slots  near 
the  edges,  so  as  to  give  a  greater  degree  of  flexibility. 

6859    PATTERSON.    Wire  fence  making  machines. 


8393    MARSHALL.    Means  for  locking  nuts,  bolts,  studs, 
and  the  like. 

A  sleeve  or  liner  A  threaded  either  internally  or  extern- 
ally, or  both,  and  when  fitted  on  end  of  stud  C  it  presents 


a  parallel  thread  for  screwing  into  a  parallel  hole.  The 
end  E  of  stud  is  hollowed,  and  when  screwed  home  over 
the  wedge  F  expands  this  end  into  the  thread. 

8610    THEZARD.      Explosion  motors.      [Date  applied  for 
under  International  Convention,  April  16th,  1903.] 

A  compound  explosion  motor,  arranged  to  work  on  the 
Woolf  steam  motor  expansion  principle.  The  pistons  and 
cranks  are  balanced  at  180  deg.  The  admission  valve  is 
spring  controlled,    the    intermediate  and  exhaust  being 


mechanically  operated.    Owing  to  complete  expansion  no 
silencer  is  needed.      The  small  cylinder  alone  is  water 
jacketed.    The  inventor  claims  a  total  efficiency  of  70  per 
cent,  and  a  saving  in  fuel  of  54  per  cent. 
8640    REDMAN.    Apparatus  for  purifying  gas. 
S776    HIGGINBOTTOM.    Apparatus  for  the  separation  of 
dust   flour,    dunst,   semolina,    and  middlings  from 
wheat,  grain,  or  other  cereals,  also  applicable  for 
the  separation  of  granular  substances  from  minerals 
and  the  like. 
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8802    WILLIS.    Construction  of  rotary  magnets  and  other 
bodies  carrying  detachable  weights  or  loads. 


881c 


8817 


8828 
9047 


This  is  applicable  to  a  rotating  field  magnet.  The  iron 
core  is  built  up  of  alternate  plates  shaped  as  in  sketch, 
convenient  for  threading  on  the  exciting  coils,  held  in 
position  by  guides  or  holders. 

EBBINGHAUS.      Quick     double    cylinder  printing 
machine. 

MALZAC.      Process  for  desulphurising  and  oxidising 
cadmium,  cobalt,  copper,  nickel,  silver,  zinc,  and  like 
ores  by  a  wet  method.      [Date  applied  for  under 
International  Convention,  May  6th,  1903.] 
DRURY  &  MEDHURST.    Pneumatic  tvres 
GARE.    Vehicle  tyres. 


To  prevent  skidding  a  rope  is  embedded  in  a  groove  in 
the  tread  surface  of  the  rubber  of  the  tyre. 

9071    ROUSE  &  COHN.      Manufacture  of  briquette  fuel 

from  coal  mine  waste  or  dust  coal. 
9097    LUNT  &  JONES.    Method  to  enable  ladies  to  securely 

fasten  their  hats  with  pins,  without  detriment  to 

the  fabric  of  the  hat. 
9127    CLEVELAND.    Apparatus  for  use  in  washing  plates, 

cups,  and  saucers,  or  the  like. 
9131    STOLTZ.    Steam  generators. 

In  the  vertical  heating  flues  between  the  tube  plates 
groups  of  superheater  tubes  are  arranged  in  such  a  manner 


that  the  tube  plates  and  the  superheater  tubes  lie  alter- 
nately in  vertical  planes  parallel  with  each  other  over 
the  source  of  heat. 

9190    WEEDON.    Arc  lamp  electrodes.    [Date  applied  for 
under  International  Convention,  April  21st,  1903.] 

Consists  of  a  core  or  pencil  formed  out  of  some  material, 
which  crumbles  when  heated  in  air,  provided  with  '  a 
casing  to  prevent  such  crumbling. 

9272  COALE  &  GREENSFELDER.  Apparatus  for  apply- 
ing stoppers  to  bottles. 

9281    MARTER.    Manufacture  of  golf  and  other  balls. 

9461  DAWSON  &  HORNE.  Apparatus  for  indicating  varia- 
tions of  range  or  distance  between  moving  objects, 
more  especially  for  use  in  naval  gunnery. 

9531  WRIGHT  &  BRACY.  Apparatus  for  feeding  and 
conveying  cigarettes  and  the  like. 

9537  CARPENTER.  Process  for  decorating  surfaces,  and 
paints  and  enamels  for  use  therein. 

9727    WAMBACH.    Instrument  for  drawing  dress  patterns. 


9230    APPLEYARD.    Atmospheric  gas  burners. 

This  is  an  improved  form  of  gas  burner,  and  is  described 
as  applied  to  a  laundry  iron.  The  end  of  the  gas  and  air 
supply  pipe  is  closed,  there  being  lateral  openings  only. 


The  end  is  covered  by  an  encircling  cylinder,  having  also 
lateral  openings.  The  cylinder  becomes  heated,  producing 
more  perfect  combustion,  and  re-ignites  the  gas  should  it 
accidentally  go  out. 


9273    GRESHAM,    GRESHAM,     &  KIERNAN. 
mechanism  for  trains  and  vehicles. 


Brake 


In  apparatus  for  simultaneously  controlling  steam  and 
vacuum  brake  systems  a  lever  is  adapted  to  operate  the 
steam  valve  of  the  former  system,  the  lever  being  influenced 
by  a  piston  in  a  cylinder  connected  with  the  latter  system. 
To  relieve  the  steam  valve  of  axial  pressure  its  spindle  is 


formed  with  a  cylindrical  recess,  in  which  fits  a  stationary 
plunger,  the  recess  being  connected  with,  an  ejector  or  low 
pressure  when  the  steam  valve  is  shut.  The  apparatus  is 
described  in  various  forms  of  combination  with  the  vacuum 
brake  ejector,  which  has  a  small  central  auxiliary  steam 
jet  to  accelerate  starting. 

9299    BRIGHTMORE.    Submarine  boats  and  similar  vessels. 
An  improved  means  for  propelling,  steering,  submerging, 
and  otherwise  manoeuvring  submarine  boats  or  reducing  skin 


,.Q"Q  Q 


friction  in  larger  floating  craft,  and  means  for  obtaining 
a  circulation  of  air  for  breathing  purposes.    The  hull  of 
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the  submarine  is  perforated  in  horizontal  zones  or  belts 
having-  duets  and  supply  pipes  in  connection  with  a  com- 
pressed air  chamber.  The  feed  ducts  can  be  charged  when 
necessary  with  water  ballast. 

94,72    BOULT  (Gronberg).    Smoke  consuming  furnaces. 

This  smoke  consuming  device  has  hollow  grate  bars, 
through  which  a  current  of  air  becomes  heated  before 
entering  the  hollow    arch    and    bridge,  from    which  it 


impinges  on  the  products  of  combustion.  An  air  tube, 
shaped  to  the  form  of  the  ash  pit,  with  a  regulating 
damper  at  the  bridge  end. 

9925    SMALLWOOD.       Furnaces  of  steam  boilers  of  the 
Lancashire,  Cornish,  or  other  similar  type. 

Each  tube  of  a  Lancashire  or  other  type  boiler  beyond 
the  fire  bridge  is  divided  into  two  parts,  A  and  B,  the 


latter  forming  a  combustion  chamber  for  the  gases  issuing 
from  the  tire,  and  the  upper  is  divided  into  two  flues  by 
means  of  a  return  arch  C. 


10037 
10262 


30459 


TOEEANCE.    Machines  for  dampening  collars. 
FOEBES.    Apparatus  to  be  used  in  setting  the  sights 
of  guns. 

BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric  Co.).    Electric  control  systems. 
An  auxiliary  motor  A  is  adapted  to  drive  the  member  B 
by  worm  gearing.    This  member  carries  movable  contacts 
in  circuit  with  the  motor,  and  produces  rotation  of  same 


when  one  contact  is  energised.  Also  a  series  of  stationary 
contacts  are  arranged  to  be  traversed,  by  the  movable 
contacts,  means  being  provided  for  selectively  energising 
any  one  of  the  contacts. 


10486    SYDENHAM  &  SHAW.    Change-speed  gear  for  motor- 
driven  velocipedes. 
The  spur  wheel  A  is  driven  from  the  engine  by  the  large 
chain  wheel,  and  the  drum  B  carries  the  planet  pinions 
on  spindlps,  whose  ends  are  attached  to  a  disc  mounted 


on  a  loose  sleeve  on  the  axle.  A  double-coned  clutch 
carries  the  internal  toothed  wheel,  and  can  be  connected 
to  either  or  both  of  the  drums  B  by  means  of  the  quick 
screw  and  sleeve  C,  which  is  under  the  control  of  the 
driver. 

10595    PLATT  BROS.  &  CO.  LTD.  and  HOLT.  Self-acting 

mules  and  twiners. 
10672    LE   TALL    (Cooper  Hewitt  Electric    Co.).       Gas  or 
vapour  electric  apparatus. 
The  vapour  electric  apparatus  has  a  negative  electrode 
A  of  mercury,  the  electrode  B  being  composed  of  solid 


material  located  in  the  mercury  electrode  and  partly  pro- 
jecting above  the  surface  of  the  mercury  in  such  a  manner 
that  its  surface  is  wetted  by  mercury.  The  positive 
electrode  is  situated  at  the  upper  end  of  the  tube. 

11008    SCHWEINSBERG.    Sorting  or  classifying  apparatus. 

11093    ATKINSON.    Electric  meters. 


The  electrolytic  meter  comprises  a  cell  within  which  a 
stationary  electrode  A  and   a  floating  electrode  B,  the 
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latter  carrying  a  contact  arm.  When  a  certain  amount 
of  current  has  passed  through  the  meter  the  weight  of 
the  floating  electrode  is  decreased,  and  it  rises,  thereby 
energising  a  relay  to  operate  an  integrating  mechanism 
and  rock  the  switches  to  reverse  the  polarity  of  the  cell. 
The  electrode  B  will  now  sink,  and  a  reverse  action  will 
take  place,  and  so  on. 

10684    HASTE.    Speed  gears  specially  applicable  for  motor 
cycles  and  motor  cars. 

The  driving  pulley  is  mounted  on  the  back  axle,  and 
has  attached  to  it  the  sun  wheel  of  an  epicyclic  gear. 
The  internal  toothed  ring  rxms  loosely,  or  can  be  held  by 


a  brake  band.  The  planet  wheels  are  mounted  on  a 
carrier,  which  is  provided  with  holes  that  drive  pins  on 
a  toothed  ring,  mounted  on  an  eccentric  that  can  be 
clutched  to  the  hub,  the  toothed  ring  gearing  with  internal 
teeth  A  on  the  hub. 

10744    CEOSSLEY    &    ATKINSON.      Internal  combustion 
engines. 

The  enclosed  crank  chamber  communicates  with  a 
reservoir  pipe  A  connecting  it  to  the  admission  valve  in 
the  working   end   of  the   cylinder.      Opening  into  the 


reservoir  pipe  are  two  suction  valves,  either  automatically 
or  mechanically  operated.  One  of  these  valves  is  for  air 
admission,  and  the  other  for  gas.  The  exhaust  valve  is 
situated  at  B. 

11134  ELLIS  &  HONEYWOOD.  Heel  and  sole  pads,  discs, 
and  treads. 

11169  D1DIEE.  Apparatus  for  stretching  and  guiding 
textile  fabric,  paper,  or  the  like. 

11284  HIRST  &  COLLINGS.  Counterweights  for  electric 
light  fittings  and  the  like. 

11326  DE  LIEBHABEE.  Method  for  preventing  the  for- 
mation of  dust  or  ice  on  roads,  paths,  walking 
grounds,  and  the  like. 


10962    TIMMIS.      Electro-magnetic  apparatus  for  operating 
railway  signals  and  points. 


The  signal  arm,  disc,  or  point  rail  is  moved  from  one 
position  to  another,  and  held  there  by  the  magnet  A,  the 
small  magnet  B  holding  the  point  rod  or  signal  rod  in 
position  by  pulling  down  the  small  armature. 

11307    LANG.    Variable  speed  gear. 

The  band  pulleys  of  variable  diameter,  which  are  fitted 
on  the  driving  and  the  driven  shafts,  are  each  composed 
of  a  pair  of  conical  discs,  of  which  one  is  fast  on  the  shaft 


and  the  other  adapted  to  move  laterally  thereon  in  varying 
the  effective  diameter,  the  movable  discs  being  operated 
in  unison  by  means  of  levers  linked  together  as  described, 
and  having  resilient  devices  interposed. 

11430    MAY.    Apparatus  for  mixing  substances  together  in 

regular  proportions. 
11481    SKINNEE.    Eailway  signalling. 

A  method  of  electrically  signalling  to  the  driver  of  a 
train  -is  described.  The  apparatus  comprises  electrical 
connections  to  enable  a  signalman  to  control  a  signal  on 


a  moving  train,  and  receive  one  in  return.  Sliding  con- 
tacts and  connections  are  arranged  on  the  engine  to  enable 

communication  to  be  effected. 

11446    BEITISH  THOMSON-HOUSTON  CO.  LTD  (General 
Electric  Co.).    Brake  mechanism. 
To  prevent  the  backward  rotation  of  the  armature  shaft 
of  an  electric  motor,  a  roller  A  runs  in  contact  with  a 
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brake  drum.  When  the  latter  rotates  in  the  right  direc- 
tion nothing  happens,  but  should  rotation  occur  in  the 


upposite  direction,  the  roller  A  will  be  drawn  downward, 
and  cause  a  brake  shoe  to  be  drawn  against  the  periphery 
of  the  brake  drum. 

11552    O'STJLLIVAN.    Ovens  for  cooking  purposes. 

11582    WILL.    Mechanism  for  temporary  gas  lighting. 

11627  WAENES.  Dating  machine  for  dating  railway  tickets 
and  the  like. 

11633    WAGNER.    Electro-magnetic  selecting  or  distributing 
device  for  use  in  type-distributing  and  other  machines. 
11633a  WAGNEE.      Type-setting  machines.      [Date  applied 
for  under  Patents  Rule  9,  May  20th,  1904.] 
ABERCOMBIE.    Sighting   devices    for   firearms  and 
the  like. 

LAKE  (Johnson).    Laundry  machines. 
LAND  &  REDFERN.    Knobs  and  attaching  the  same 

to  spindles  for  lock  and  latch  furniture. 
WRIGHT.    Apparatus  for  lighting   railway  vehicles 
by  electricity. 

ANDERSON  &  ANDERSON.    Inverted  incandescent 

or  other  gas  burners. 
CLELAND  &  STEWART.    Expansion  steam  trap. 
The  trap,  fitted  with  a  valve  which  opens  upwards,  has 
an  expansion  tube  at  one  end  open  to  the  atmosphere. 


11700 

11759 
11791 

11842 

11894 

12035 
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A  yoke  fitted  around  the  end  of  the  expansion  tube  effects 
the  operation  of  the  valve  through  a  connecting  rod  and 
a  bell  crank  lever. 
12060   CLE.  FRANCAISE  DE  L'OZONE.      Apparatus  for 
mounting  and   cooling   statical    ozonisers.  [Date 
applied  for  under  International  Convention,  Novem- 
ber 20th,  1903.] 

12136   TAYLOR.    Manufacture  of  welded  conduits  for  electric 
wiring. 

In  making  welded  conduits  the  heat  necessary  is  applied 
by  a  blow  pipe.  - 
12177    WARDROPER.    Stockings  suspenders. 
12214    BRITISH   PROMETHEUS    CO.    LTD.    and  SKIP- 
WITH.    Electrical  cooking  and  heating  apparatus. 
12381    JAMES  HINKS  &  SON  LTD.  and  HINKS.  Extin- 
guishers for  oil  and  spirit  burners. 
12418    DE  VEULLE.    Electric  switches. 

The  switch  lever  is  pivoted  at  its  centre,  and  at  its  end 
is  provided  with  a  slot,  which  is  adapted  to  receive  a 
spring  ball  or  plunger,  which  ball  or  plunger  makes  con- 
tact with  the  concentrically  arranged  studs. 


12330    BEECH.    Internal  combustion  motors. 

A  stationary,  locomotive,  or   marine   steam   engine  is 
adapted  by  means  of  a  special  cylinder  and  valves  to  work 


as  a  steam  motor  or  as  an  internal  combustion  motor. 

A  section  of  the  cylinder  of  a  locomotive  is  shown. 
12466  RIDING.  Cooking  pans,  boilers,  and  the  like. 
12659    REDMAN.    Gas  washers  or  scrubbers. 

For  removing  the  impurities  in  gas  in  a  more  effective 
manner  a  cylindrical  gas  scrubber  is  provided  with  revolv- 
ing drums,  in  which  are  formed  numerous  narrow  channels, 
into  which  gas  is  automatically  drawn  and  expelled,  and 
brought  into  contact  with  wetted  surfaces. 

12693    RUSSELL.    Register  stoves. 

12785    FLEISCHER.    Process  for  the  manufacture  of  iron. 

Iron  is  manufactured  direct  from  the  ore  by  the  employ- 
ment of  two  rotating  furnaces  and  two  water-gas  flames, 


12854 

12867 
12873 
12962 

13072 


whereof  the  first  flame  reduces  the  ore  and  the  other  melts 
it.    A  modified  form  is  also  described. 

ROBEL.      Mantles   or  incandescence  bodies  for  gas 

lighting. 
BLAKE.  Umbrellas. 

PRAG.    Mouth-pieces  of  tobacco  pipes  and  the  like. 
VIGNIER.    Materials  for  the  production  of  whisky 
and  beer. 

BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  condensers. 

Plates  of  conducting  material  are  interposed  between 
the  active  plates  and  separated  therefrom  by  layers  of 
dielectric,  the  interposed  plates  being  displaced  with  respect 
to  each  other,  so  that  their  edges  lie  in  a  sloping  plane. 
13092    LAKE    (E.    Jenckes    Manufacturing  Co.).  Circular 
knitting  machines. 
PRESTON.    Press  and  stretcher  for  trousers  and  the 
like. 

ABEL  (Akt.-Ges.    fur  Anilin-Fabrikation).  Manufac- 
ture of  new  derivatives  of  lecithins. 
YATES  and  TAMES  ROBERTSON  &  SONS  LTD., 
Preserve  Manufacturers.    Paper  for  use  as  a  cover- 
ing or  wrapping  for  food  stuffs. 
NICOL.    Golf  clubs. 

SANDERS.    Means  for  sprinkling  powder   and  other 
materials. 

ILLIDGE.    Night  latches  for  the  purpose  of  enabling 
them  to  be  adapted  for  use  either  right  or  left  hand 
as  required. 
QUARTLEY.    Saddle  trees. 

WEBSTER.    Kettles,  cans,  tea  pots,  and  the  like. 
WHITTLE.    Link  belting. 


13098 


13285 


13300 


13307 
13355 

13391 


13392 
13410 
13412 
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13202    BURTON  &  PEELEY.    Construction  of  fire  bars  for 
steam  generator  and  other  furnaces. 

To  effect  complete  combustion  of  the  furnace  gas  an  addi- 
tional supply  of  air  is  introduced  into  the  flue  at  the 


If 


■  furnace  bridge,  and  beneath  the  fuel.  For  this  purpose 
the  firebars  are  slotted,  and  made  hollow  to  supply  the 
extra  air  from  the  ashpit. 

13275    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Rail  bonds. 

A  method  is  described  of  forming  a  rail  bond,  which 
consists  in  enclosing  a  portion  of  the  stranded  conductor 
in  a  metallic  casing,  compressing  the  casing  and  enclosed 


portion  together  while  cold  to  form  a  substantially  solid 
mass,  from  which  all  air  is  removed,  and  thereafter  heat- 
ing said  portion  and  casing  and  welding  them  together. 
A  plan  and  elevation  are  shown. 

13277  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Coil  winding  apparatus  for  electrical 
purposes. 


For  winding  flat  conductor  strips  on  to  magnet  cores 
a  winding  lathe  of  any  usual  construction  is  used,  it  being 
provided  with  a  mandrel  and  a  follower  ring  A  mounted 
on  said  mandrel,  said  ring  having  a  projecting  sleeve  upon 
which  the  coil  is  wound. 

13444    WICHERA.  Globes. 

13474  HORSEY.  Locks. 

13475  HORSEY.  Locks. 

13510    GRONWALD.    Process  for  purifying  corks. 

13515  BAKER.      Method  of  constructing  motor  car  bodies, 

motor  cycle  fore-cars,  and  the  like  vehicles. 

13516  TAYLOR.    Mechanical   ear,   used  for  the  suspension 

of  overhead  trolley  wire. 
13520    CAMPBELL  &  CAMPBELL.      Apparatus  for  use  in 
cleaning  railway  carriages  and  for  like  purposes, 
the  same  being  also  applicable  for  watering  gardens, 
distributing  liquid  manure,  and  such  like. 

13596  BAYNES.    Electric  alarm  clocks. 

13597  BAYNES.    Cash  tills  and  registers. 

13603  GIBBONS  &  JONES.  Preparation  of  printers'  over- 
lays and  underlays. 

13607    PARKIN.    Flat  and  rolled  bacon  slicer. 

13623  MACLEAN.  Handle  for  rotary  brushes  and  other 
devices  driven  by  electricity. 


13503    BELDAM.    Engine  or  machine  metallic  packing. 

The  packing  comprises  a  plurality  of  sections  bevelled 
at  their  ends  in  the  same  direction,  tangential  to  a  circle 
having  a  radius  about  that  of  the  rod  to  be  packed,  or 


slightly  less  than  same,  and  adapted  to  abut  one  against 
the  other;  they  are  pressed  to  the  rod  by  a  spring  or 
springs. 

13569    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  controllers. 
An  electro-magnetic  device   holds  the  contact  arm  in 
engagement  with  its  operating  mechanism  in  any  operative 
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position  of  its  travel,  and  to  release  the  arm  and  allow 
it  to  return  to  its  "  off "  position  under  the  influence  of  a 
spring  upon  an  overhead  or  underload  occurring. 
13583    PRESTON  &   JAKEMAN.    Mode  of  and  means  for 
securing  hose  to  couplings  and  the  like. 


A  compressible  ring  A  (tig.  1)  is  provided  to  fit  on  the 
hose  and  compressed  evenly  all  round  by  radial  pressure 
applied  by  means  of  the  apparatus  shown  in  fig.  2. 
13630    RHIND  &  THOMSON.    Smoke  consuming  apparatus 
for  steam  boiler  and  other  furnaces. 


The  smoke  and  gases  from  the  funnel  and  stack  are 
extracted  by  means  of  an  exhaust  fan,  which  has  pipes 
leading  to  the  underside  of  the  furnace  bars  whereby 
secondary  combustion  is  obtained. 
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13642    HICKS  &  MILLS.    Clinical  thermometers. 

13683    DE  KNEGT.    Scales  or  balances  for  laboratory  use. 

13686    HOWORTH    (firm     Magneta,     Fabrik  Electriscber 

Uhren).    Clocks  controlled  by  reversals  of  electric 

current. 

13707  BATLISS,  JONES,  &  BAYLISS  LTD.,  BAYLISS, 
&  HOWARTH.  Means  for  use  in  the  manufacture 
of  screw  bolts  formed  with  square  and  other-  specially- 
shaped  necks. 


Relates  to  manufacture  of  screw  bolts  formed  with  square 
necks.  A  portion  of  the  metal  which  is  to  form  the  head 
and  neck  of  a  bolt  is  held  up  above  the  top  of  the  lower 
tool  or  bore  A  during  the  time  that  the  metal  is  being 
carried  round  from  the  point  at  which  a  piece  of  metal 
is  placed  therein  to  the  point  where  the  metal  is  to  be 
operated  upon  by  the  heading  tool. 

13720    SCHIER WATER.    Electrical  traction    overhead  con- 
ductor equipment. 

The    conductor    is    divided  into  as   many  sections  or 
lengths  as  there  are  standards,  and  a  cut-off  device  is 


provided  at  each  of  the  standards,  the  effect  being  that 
when  a  conductor  breaks  both  fractured  ends  are  isolated 
at  their  two  points  of  support. 

13721    DRUMMOND  &  DRUMMOND.    Steam  pumps. 


An  auxiliary  slide  valve  A  is  provided,  and  actuated  by 
a  lever  from  the  pump  rod  in  conjunction  with  the  casings, 
and  having  ports  to  admit  steam  to  actuate  the  main  valve. 

13742    TYERS.    Oil  vapor  stoves  or  lamps. 

13754    MILLS    (Maschinen    and    Dampfkesselfabrik    "  Guil- 

leaume  Werke "  G.  m.  b.  H.).      Saddle  trees  or 

frames. 

13770    BUDD.    Fire  screen  adapted  to  serve  also  as  a  tea 

table,  cake  stand,  or  .  the  like. 
13773    DE  KEUKELAERE.    Process  for  treating  flax,  jute, 

and  similar  fibres  for  the  purpose  of  bleaching. 
13785    MOORE.      Means  of  attaching  castors  or  terminal 

knobs  to  bedsteads  or  like  furniture. 
13787    COLE.      Lubricators     specially    suitable    for  cycles, 
motors,  and  the  like. 
Consists  in  providing  projections  on  the  cover  formed  in 
one  with  the  slide,  and  extending  over  the  sides  of  the  oil 
reservoir  .sufficiently  to  permit  the  slide  being  raised  by 
the  oil  can  spout  or  the  fingers. 


13804    CRAIG  &  KEMP.    Compound  for  preventing  dust  on 
roads. 

13828    BRESLIN.    Water-power  engine  or  motor. 

Two  cylinders  are  arranged  side  by  side,  each  cylinder 
having  an  inlet  post  and  an  exhaust  port  at  each  end. 
These  four  ports  are  provided  with  slide  valves  arranged 
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that  when  live  water  is  being  admitted  at  one  end  of  the 
cylinder  spent  water  is  being  exhausted  from  the  other 
end.  The  valves  an  connected  together  in  pairs,  and  are 
operated  from  an  eccentric  by  means  of  an  eccentric  roof 
valve  rod. 

13830    DRAKE.    Screen  for  motor  cars. 

13837  ROBINSON.  Construction  of  rollers  for  wringing, 
mangling,  and  other  similar  machines. 

13834  RUCK.  Apparatus  for  recording  time,  work,  and 
other  quantities  in  connection  with  machinery  and 
vehicles. 

13864  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (Allge- 
meine  Elektricitats  Ges.).  Construction  of  dynamo 
electric  machines. 


Relates  to  improvement  in  Patent  Specification  No.  7384 
of  1903.  In  the  rotary  member  are  disposed  a  number  of 
dovetailed  grooves;  into  these  grooves  ribs  are  fitted,  the 
coil  being  enclosed  between  two  ribs. 

13940    BHARUCHA.    Sight  feed  lubricator. 

An  oil-containing  cylinder  is  provided  with  a  spring 
piston,  the  piston  rod  being  screwthreaded,  a  hand  wheel 


being  mounted  on  the  piston  rod  to  apply  the  pressure 
through  the  spring  to  the  oil. 
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13875  LEVI.  Method  of  production  of  alumina  and  alkali 
from  alkaline  silicates  of  alumina  such  as  leucite. 

13878  PILKINGTON.  Frames  of  motor  bicycles,  tricycles, 
and  the  like. 

Consists  in  forming  the  bottom  bracket  engine  supports 
and  chain  stay  connections  in  one  piece  for  the  purpose 
of  obviating  the  use  of  joints  between  the  respective  parts. 

13887  WALTER  WOODWARD,  WILLIAM  FROGGATT 
CLARK,  &  JOHN  ROBERT  LOFTHOUSE. 
Bottle  washing  machinery. 

13897    GOODYEAR.    Fittings  for  incandescent  gas  burners. 

13900  BREWTNALL.  Apparatus  for  heating,  cooling,  or 
the  like. 

13914    ELEY  &  NAWTHROP.    Wagon  axle  boxes. 

13949  CLARK  (Munro).  Spring  bed  bottoms  and  wire  fabrics 
for  use  in  the  construction  thereof  and  of  chair 
seats,  hammocks,  and  other  articles. 

13953    MEHLER.    Folding  seats. 

13963  ALLAN.    Machines  for  grooving  or  trenching  wood. 

13964  DYER.    Means  for  preventing  side  slip  of  pneumatic 

or  other  tyres  of  motor  vehicles. 
13977    MUMFORD  &  ANTHONY.    Valve  gear  of  steam  and 
other  fluid  pressure  engines. 

Consists  in  providing  an  auxiliary  cylinder  in  the  valve 
chest,  a  piston  valve  working  in  the  auxiliary  cylinder, 
and  adapted  to  operate  the  slide  valve  with  a  predeter- 


mined amount  of  lost  motion,  the  motion  being  imparted 
to  the  valve  rod  from  the  piston  rod  of  the  engine,  means 
being  provided  for  putting  the  ends  of  the  auxiliary 
cylinder  alternately  in  connection  with  the  steam  space  of 
the  valve  chest  and  with  the  exhaust  port  of  the  engine. 

14128    LEITNER.      Method  of   preliminary   treatment  for 

electric  accumulator  plates. 
11178    ASHTON.    Preventing  shocks  in  water  service  pipes. 
14196    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric  Co.).    Electrodes  for  arc  lighting. 

Consists  in  forming  electrodes  of  a  mixture  of  oxides 
of  iron  and  titalium,  to  which  is  added  a  small  percentage 
of  a  refractory  oxide. 

14210  SCHEIB  &  SCHEIB.  Releasing  device  for  jaw  coup- 
lings. 

The  coupling  comprises  a  shaft  with  cranked  handles 
journalled  transversely  of  the  vehicle,  having  a  lever 
pivoted  on  the  shaft,  and  connected  to  the  catch  lever 
by  a  link,  and  stops  are  provided  on  the  shaft,  one  hold- 
ing the  lever  against  upward  movement  when  the  coupling 
heads  are  locked. 

14314  SUTER.  Binding  medium  for  securing  linoleum  and 
the  like. 

14367    MUTTI.    Aerial  machines. 

14461  PFISTER-BAUMANN.  Machines  for  producing  steel 
chips. 

14515  LONGSDON  &  WALKER.  Washing,  wringing,  and 
mangling  machines. 

14596  ROSENBERG.  Preparation  for  laundry  purposes  for 
smoothing  frayed  edges. 

14658  MANNESMANN.  Spring  devices  in  connection  with 
the  mandrels  carrying  the  work  pieces  in  step  by-step 
rolling  mills  with  reciprocating  roll  frames. 

14664    DUCASBLE.    Resilient  tyres  for  road  wheels. 

14758    KROKERT.    Metal  show  or  advertising  tablets. 

15294    BETTS.    Process  of  electro-depositing  antimony. 

15298  BETTS.  Process  of  treating  the  metal  mixtures  pro- 
duced as  a  by-product  in  electrolytic  metal  refining 
operations. 

16412  LAKE  (Cyanid-Ges.).  Treatment  of  iron  and  steel 
for  the  hardening  or  case-hardening  of  the  same. 

16596  GEBRUDER  PILZ.  Glass-mirror  tablet.  [Date 
applied  for  under  International  Convention,  March 
24th,  1904.] 

16695    IRVIN  &  HEALD.    Shuttles  for  looms. 


15137    JOHNSON    (Dessauer    Vertikal-Ofen  G.  M.   B.  H.). 
Closing  devices  for  gas  retorts. 

For  opening  or  closing  the  discharge  ends  of  gas  retorts 

a  cover  is  provided,  pivotally  connected  to  a  lever,  rigidly 


connected  at  one  end  to  a  horizontal  shaft  operated  from 
one  side  of  the  bench  of  the  retorts,  an  arm  on  the  shaft 
acting  on  the  unlocking  device  of  the  cover  and  permitting 
to  descend  by  gravity. 

15804    CHEDEPEAU  &  VIAND.    Steam  boilers. 

The  boiler  comprises  a  cylindrical  or  oval  shell  A,  the 
sides  of  which  are  lap  welded,  and  increase  in  thickness 
from  the  major  to  the  minor  axis  in  symmetrical  form, 
being  made  in  rolls  of  the  shape  shown  at  B.    The  shell 


contains  a  group  of  flue  tubes,  and  a  superheater  tube  or 
tubes  in  the  fore  part  in  the  upper  port  portion.  A  set 
of  inclined  water  tubes  are  set  in  a  water  leg  of  the 
reservoir,  and  end  in  parts  C,  which  connect  them  with  a 
mud  drum. 

16726    POTTS.    Lifting  jack. 

16734  WOOLLEN.  Treatment  of  metallic  wheel  rims  and 
other  articles  to  be  brazed  and  apparatus  employed 
in  the  said  treatment. 

16982    ELLAM.    Bathing  machine. 

16989    SCOTT  &  HUSBAND.    Turbine  engines. 


Steam  enters  the  tubular  valve  at  A,  and  passes  through 
a  slot  in  the  valve  through  three  passages  to  the  first  and 
smallest  set  of  vanes  from  which  it  exhausts  to  the  next. 
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and  thence  through  the  series  to  the  exhaust  at  B.  By 
rotating  the  valve  slightly  the  slots  are  brought  opposite 
passages  that  pass  to  the  reverse  side  of  the  wheel,  thus 
causing  the  whole  to  run  in  the  opposite  direction. 

17007  GBOYE.  Bunks  or  hammocks  for  use  on  shipboard 
or  in  railway  vehicles,  ambulance  wagons,  carts, 
and  other  vehicles. 

17031  JACKSON,  WOODCOCK,  &  LEDGAED.  Manufac- 
ture of  solder  for  aluminium. 

17222  WALTON.  Manufacture  of  floor  cloth,  wall  coverings, 
or  the  like,  and  apparatus  for  use  therewith. 

17441    HYGEE.    Ship's  propeller. 

18002  PIHLFELDT.  Combination  coaster-hub  and  brake 
mechanism,  and  combination  freewheel  hubs,  for 
cycles. 

The  hub  comprises  a  sleeve  having  right  and  left  hand 
threads,  which  each  operate  a  clutch  block.  The  several 
parts  are  so  arranged  that  by  the  forward  rotation  of  the 


sleeve  one  block  is  caused  to  drive  the  hub  shell,  and 
when  rotated  in  a  backward  direction  the  block  is  drawn 
out  of  contact,  and  the  other  block  is  made  to  operate 
an  internal  braking  device. 

18187    BEUNYEE.    Socks  for  boots  and  shoes. 
18553    JONES.    Showcases  or  counters. 

18986  GLYN.  Means  for  conveying  materials,  more  especially 
intended  for  use  in  conveying  ammunition,  weapons, 
military  stores,  and  the  like  to  troops  in  action. 

19388  TAYLOE  &  DOUBLE.  Address  holders  for  portman- 
teaux and  the  like. 

19631    COUSIN.    Hydraulic  engine. 

Liquid  from  a  tank  is  pumped  into  the  valve  chest  A, 
which  communicates  with  the  respective  ends  of  the  work- 


ing cylinder.  The  valve  is  reversed  by  pins  upon  the 
crosshead  actuating  the  vertical  arms  B;  these  latter  also 
operating  the  exhaust  valves. 

201 H    HOUGHTONS  LTD.  and  SPEATT.    System  for  stor- 
ing photographic  negatives. 
20289    THOMPSON     (Marendowski).      Spring    buttons  or 
fasteners. 

PISCHEE.  Sewing  machines.  [Date  applied  for 
under  International  Convention,  September  30th, 
1903. 
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19,818    EEGEL  &  WOHLFAETH.    Motor  cycles  and  other 
motor  vehicles. 

For  driving  a  motor  cycle  the  motor  shaft  is  fitted  with 
two  loosely-mounted  spur  wheels,  which  respectively  engage 
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corresponding  spur  wheels  on  the  back  wheel.  A  clutch 
disc  keyed  to  the  shaft  and  mounted  between  the  spur 
wheels  is  moved  to  lock  either  of  the  wheels  to  the  crank 
shaft. 

21610    WESTON  &  LEWIS.    Motoring,  driving,  and  other 

gloves  and  gauntlets. 
22808    LUNDELL.    Alternating-current  electric  motors. 

The  motor,  comprising  a  stationary  field  magnet  and  a 
ring  or  drum  armature  connected  to  a  commutator,  is  so 


arranged  that  local  or  short  circuited  currents  can  flow 
through  certain  of  the  armature  coils,  and  other  currents 
from  an  outside  source  of  alternating  supply  can  flow 
through  the  other  armature  coils. 


22965 
23451 


23456 
24552 


24576 
24834 


YOUNG  &  STUDD.    Eail  chairs. 

NIEEHAUS.  Process  of  producing  dull  or  unpolished 
surfaces  on  a  polished  ground  on  oil-cloth,  leather, 
and  so  on. 

EEINHAEDT.  Transporting  car  for  fish  reservoirs. 
DUCELLIEE.    Excavating  machines.      [Date  applied 

for  under  International  Convention,  November  14th, 

1903.] 
BAKEE.  Locks. 

PEICE  &  MUGGEEIDGE.  Pipe  couplings  and  con- 
nections. 


pff 

 -es^ 
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The  pipes  are  formed  with  bell  mouths,  and  the  hollow 
piece  of  metal  A  is  placed  between  the  two  ends,  and  fits 
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into  the  recesses.  The  pipes  are  then  drawn  together  by- 
nuts  or  other  usual  means. 

;.903    WILKINSON.      Governing  mechanism  for  turbines. 

[Date  applied  for  under  International  Convention, 

November  10th,  1903.] 

The  governing  mechanism  consists  of  a  series  of  valves 
controlling  the  flow  of  motor  fluid  to  the  turbine  wheel, 


and  a  corresponding  number  of  devices  are  arranged  for 
operating  the  valves,  so  that  the  latter  can  transmit  an 
actuating  fluid  of  varying  potential,  either  continuously 
or  in  pulsation  serially,  through  the  devices,  so  as  to 
cause  them  to  serially  open  or  close  the  valves  in  quanti- 
ties varying  with  the  requirements  of  the  turbine. 

25209  ETCHEVERRY.  Endless  conveyors  of  fabric  or  the 
like.  [Date  applied  for  under  International  Con- 
vention, November  19th,  1903.] 

25323    LAMSON.  Pencils. 

25475    BOURNE.    Device  for  cleaning  windows  and  the  like. 
25610    HOWORTH  (Squier).    Wireless  telegraphy. 
26013    EDWARDS  (Hugh  Bertram  Saunders).  Calculating 
machines. 

26634    GATWOOD    &    WILLANS.      Self-contained  spring 
buffers  and  buffer  guides,  specially  applicable  for 
"  converting "    dead  buffered   railway  vehicles  into 
spring  buffered  vehicles. 
The  buffer  packing  is  removed  from  buffers  fitted  with 
dead  buffers,  and  the  projecting  end  of  the  vehicle  solebar 


is  cut  off  level  or  nearly  so  with  the  headstock  part  of  the 
underframe,  and  the  self-contained  spring  buffer  shown 
is  secured  to  this  level  surface  by  two  lugs  formed  to  grip 
the  top  and  bottom  of  the  solebar  end,  a  bolt  being  passed 
through  the  top  lug,  the  solebar,  and  the  bottom  lug. 

26855  ROBINSON.  Apparatus  for  facilitating  the  launching 
of  ships'  boats  and  the  like. 

26894    BARDSLEY.    Door  checks  and  closers. 

27194    MARDON.    Covers  of  luteless  gas  purifiers. 

27902    GARDINER.    Secondary  batteries. 

28102  KIESELBACH.  Fabrics  for  shop-window  sun  shades 
and  the  like. 

28104  FELME.  Device  for  testing  the  tensile  strength  and 
extensibility  of  yarns. 


27572    GRESTY.    Steam  generators. 

The  steam  generator  comprises  a  number  of  sections, 
each  section  consisting  of  a  top  and  bottom  header  con- 
nected by  a  number  of  tubes  arranged  in  parallel  rows, 
the  headers  being  of  cylindrical  form  with  the  axes  of 


the  cylinders  at  right  angles  to  the  tubes.  The  top 
headers  are  connected  to  each  other  above  and  below  the 
water  level,  and  a  steam  and  water  drum  extends  the  full 
width  of  the  boiler,  and  is  connected  to  one  or  more  of 
the  top  headers  of  the  sections. 

27701    WILKINSON.    Elastic  fluid  turbines.    [Date  applied 
for  under  International  Convention,  April  20th,  1904.] 

An  independent  controller  is  provided  for  the  valves, 
which  serve  to  vary  the  cross-sectional  area  of  the  passages 


for  the  fluid,  consisting  of  a  cam  shaft  operated  by  a 
hand  lever,  and  carrying  a  number  of  cam  surfaces,  one 
for  each  device,  which  may  be  relatively  adjusted  for 
varying  the  proportions  of  the  working  passages. 

28286    ORANGE.      Closure   for   bottles,   jars,    or  the  like 
receptacles. 

28310    HOMERSHAM.    Syphon  lubricators. 
28370    HARRISON   (Guett).    Electric  switches. 

The  switch  has  rotary  poles  and  a  push  button,  connec- 
tions being  provided  between  the  push  button  and  poles 
whereby*  the  poles  may  be  turned  in  successive  steps  i 
one  direction  by  the  operation  of  the  push  button. 
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28131    WILKINSON.    Elastic  fluid  turbines.    [Date  applied 
for  under  International  Convention,  April  8th,  1904.] 

The  valves  controlling  the  fluid   supply  passages  are 
actuated  by  an  oscillating  controlling  nozzle,  the  oscilla- 


tion of  the  nozzle  being  controlled  by  means  of  a  cam 
that  is  shifted  by  a  governor,  so  as  to  vary  the  oscillations 
and  the  consequent  pulsating  action  of  the  valves. 

28386    WILCOX.      Changing   signs  and  similar  advertising 

and  displaying  apparatus. 
28401    KEITH.    Eotary  engines. 

The  rotary  engine  comprises  a  rotatable  disc  A  keyed 
upon  the  main  sbaft.    The  disc  has  an  abutment  B  against 


which  the  steam  expands,  the  steam  being  controlled  by 
sliding  valves  C,  adapted  to  be  oscillated  by  a  grooved 
cam. 

28758    INGRAM  &  THOMPSON.    Wire  strainer. 

28794    THOMPSON  (Heidelmann;.    Production  of  openwork 

goods,  on  the  French  circular  knitting  machine. 
28830    HOLLAND.  Shoes. 

29122    BRANDT.    Process  for  the  production  of  scissors. 
29170    TOWNS.    Gas  producers. 

29241    HENDERSON   &  MACKAY.      Machine  for  making 

block  paper  bags. 
29412    RENAULT.      Carburetters    for    internal  combustion 

engines.       [Date   applied    for   under  International 

Convention,  December  14th,  1904.] 


Describes  an  improvement  on  No.  29411,  1904,  and  con- 
sists of  making  the  nozzle  shorter  and  causing  a  large 
variation  of  vacuum  to  be  coincident  with  the  coming 
into  operation  of  the  upper  aperture  of  the  nozzle,  this 
being  obtained  by  arranging  the  upper  aperture  of  the 
nozzle  in  a  chamber,  the  upper  and  lower  openings  of 
which  bear  to  each  other  a  ratio  calculated  so  that  a 
pressure  between  atmospheric  and  the  existing  pressure 
in  the  carburetter  is  obtained. 


29507  WEISSENTHANNER.  Sheet  metal  stoppers  for 
bottles,  jars,  cans,  or  other  receptacles.  [Date 
applied  for  under  International  Convention,  Novem- 
ber 18th,  1904.] 

1905. 

67  FRIED.  KRUPP  AKT.-GES.  Valve  operating 
mechanism  for  fluid  pressure  engines.  [Date  applied 
for  under  International  Convention,  April  16th, 
1904.] 

The  valve,  which  is  normally  held  closed  by  a  spring, 
is  connected  to  one  end  of  a  valve  rod,  the  valve  rod  being 


provided  at  its  other  end  with  a  bowl  carrying  yoke 
within  which  rotates  a  cam  disc  on  the  driven  motor  shaft, 
the  cam  disc  acting  on  a  spring  lever  and  opening  the 
valve. 

143  GOTTHARDT.  Devices  for  holding  hats  and  the  like 
in  boxes. 

!41  HEYS  (Goldstein,  Patterson,  McElroy,  and  Shepherd). 
Fire  and  temperature  alarms. 

352  DAVIS  &  CONRAD.  Protective  apparatus  for  alter- 
nating current  circuits.  [Date  applied  for  under 
International  Convention,  January  20th,  1904.] 

430  BEAVEN.  Boots  and  shoes  and  the  process  for  making 
the  same. 

492    SCHOFIELD.    Vehicle  wheels. 

695  DAWSON.  Packing  of  cigarettes  and  tobacco  in  tins 
or  boxes. 

711    FLETCHER.    Fire  grate  bars. 


Consists  of  a  grate  bar  having  one  or  more  teeth,  each 
consisting  of  a  shank  and  a  crown  of  refractory  material 
capping  the  shank  and  removable  from  the  same. 

724    SPONG.    Construction  of  heating  stove. 

735    GAUNT  &  GAUNT.    Post  cards  and  other  cards. 

874    MICHEL.    Hand  lever  for  moving  wagons  and  the  like. 

892    JAMES.    Manufacture  of  stair-rod  eyes. 

940    BROWN.    Safety  pins. 

1143  TAYLOR.  Contact  bed?  and  percolating  filters  more 
especially  for  use  in  bacterial  sewage  purification 
works  > 

1155    SMITHSON.    Attachments  to  football  boots. 

1723    DOLLMAN.      Draw  benches  for  the  manufacture  of 

cold-drawn  steel  and  other  metal  tubes,  mouldings. 

and  the  like. 

2140  RICHMOND  &  WHITLEY.  Rotary  colour  printing 
machine. 

2166  STERN.  Process  of  preparing  non-alcoholic  fruit 
juices. 

2266    SIEMENS  BROS.   &  CO.  LTD.   (Siemens  &  Halske 
.  Act.-Ges.).    Construction  of  spring  jacks  for  tele- 
phone switch  boards. 
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Consists  in  providing  cavities  in  the  strip  and  perfora- 
tions extending  through  the  thickness  of  the  strip  into 
each  of  the  cavities,  a  contact  spring  being  provided  in 
each  cavity  and  having  a  lower  part  passing  through  one 
of  the  perforations,  and  a  bush  spring  inserted  into 
another  of  the  perforations,  such  springs  being  held  in 
place  by  bent  tongues. 
2331    BEANDLEY.    Vegetable  cutters. 

2350  IMPERIAL  TOBACCO  CO.  (OF  GREAT  BRITAIN 
and  IRELAND)  LTD.,  and  CONN.  Devices  for 
making  displays  of  boxes,  packages,  and  the  like  in 
shop  windows  or  other  places. 

2556    MIKSCH.    Wall  and  like  tiles  or  plates. 

2604    PATRICK  &  FALKINER.    Knife-cleaning  machines. 

2877    BURTON.    Table  game. 

3097  JUSTICE  (American  Lock  Nut  Co.).  Means  for  lock- 
ing nuts. 

3134    WILCOX.    Fastenings  or  connections  of  bracelets. 
3241    HAUFLER.    Device  for  pressing  buttonholes. 
3406    BURDET.  Beds. 

3503    RICHTER.    Cases  for  sound  recording  and  reproduc- 
ing apparatus. 

3743  -  SANGUINET.    Toy  pistol.    [Date  applied  for  under 

International  Convention,  February  23rd,  1904.] 
3886    WYNN.    Adjustable  spanners. 

In  adjustable  spanners  of  the  Clyburn  and  analogous 
types   the    aperture    through  the  spanner   head  for  the 


reception  of  the  movable  jaw  stem  is  formed  by  drilling 
and  drifting,  the  movable  jaw  having  a  stem  shaped  to 
slide  within  but  retained  by  the  aperture. 

3900  FURNESS.  Nesting  device  for  the  deposit  and  secure- 
ment  of  eggs. 

4073  OATWAY,  MAY,  &  MAY-OATWAY  FIRE  APPLI- 
ANCES LTD.    Fire  alarms. 

4210    DANTZEBECHER.    Metallic  calking  for  boats. 

4364  TSCHOHL.  Device  for  the  production  of  and  method 
for  the  application  of  putty  bands  for  glazing  opera- 
tions. [Date  applied  for  under  International  Con- 
vention, January  20th,  1905.] 

4552  WOOTTON  &  WOOTTON.  Manufacture  of  pulp  for 
use  in  the  formation  of  jewellery  and  other  cases, 
boxes,  and  lids,  or  the  like. 

4572  FICHEFET.  Facing  of  slopes,  banks,  batters,  and 
the  like. 

4702    DOBBIE.       Means  for  suspending  the  bowl   of  the 

mariner's  compass. 
5328    FRIED.  KRUPP  AKT.-GES.  Wedge  breech  mechanism 

for  ordnance.    [Date  applied  for  under  Internationel 

Convention,  April  20th,  1904.] 

An  operating  lever  is  adapted  to  engage  a  cam  groove, 
and  an  abutment  A  is  provided  on  the  arm  B  of  the 
operating  lever,    which  works  in   the  cam   groove,  this 


abutment  being  concentric  with  its  axis  when  the  breech 
is  closed  against  a  correspondingly-shaped  face  on  that 
part  which  receives  the  pivot  of  the  lever,  thereby  reliev- 
ing the  latter  from  the  discharge  shock. 
4712    STAYMAN  &  PHILLIPS.    Pistons  and  piston  valves. 

A  piston,  having  a  stem  and  a  head,  is  provided  with 
two  circular  collars  having  flat  confronting  faces,  a  spring 


surrounding  the  stem  between  the  collars,  and  a  plurality 
of  curved  sections,  whose  circumferential  faces  have  a 
width  equal  to  the  distance  between  the  collars,  such 
sections  each  having  a  centrally  projecting  tongue  at  one 
end  and  parallel  side  extensions  at  the  opposite  end 
whereby  the  tongue  of  one  section  may  fit  between  the 
side  extensions  of  the  next  section. 

4832    DUGDILL.    Electrical  fittings. 

5343    GARDNER  &   GARDNER.      Governing  devices  for 
internal  combustion  engines. 

The  half-speed  shaft  has  two  cams  A  mounted  upon  it, 
one  giving  the  maximum  and  the  other  the  minimum  lift 
to  the  inlet  valve.  The  trip  hammers  B  are  connected 
by  a  ratcheted  link,  on  which  bears   a  connecting  rod, 


which  reciprocates  a  small  piston  on  which  the  valve- 
tappet  bears.  A  horizontal  arm  is  attached  to  the  middle 
portion  of  the  rod,  and  at  its  extreme  end  to  a  bell  crank 
in  communication  with  a  governor,  thereby  moving  the 
rod  along  the  ratchet  link  and  varying  the  lift  of  the 
valve. 

5703    YOUNG,   WADDELL,    &    MACKIE.  Lap-forming 

machines. 

6038    FRIED.  KRUPP  AKT.-GES.    Means  for  locking  the 
rocking  head   on  transition  couplings   for  railway 
vehicles.      [Date  applied   for   under  International 
Convention,  May  19th,  1904.] 
Means  are  provided  in  transition  couplings  for  railway 
vehicles,  to  secure  the  rocking  head  in  either  of  two  posi- 


tions, and  comprise  a  draw  bar  A,  to  which  the  rocking 
head  is  pivoted,  being  bent  laterally  to  receive  the  bear- 
ing for  the  pin  B,  thus  securing  the  head  in  the  working 
position  and  against  swinging  by  a  contact  face  bearing 
against  the  locking  pin. 
6164    HARRIS.    Toilet  instruments. 

6592  BRUHN.  Fare-indicating  apparatus  for  cabs,  car- 
riages, and  the  like. 

6865    BIRNBAUM   (Telephon    Fabrik   Akt.-Ges.    vorm.  J. 

Berliner).  Micro-telephones  or  instruments  contain- 
ing a  telephonic  receiver  and  transmitter  in  one 
casing. 

7037    MOSEL.    Article  of  wearing  apparel,  or  improvements 

appertaining  to  sleeves  and  cuffs  of  shirts. 
1401    DOVER.  Toy. 
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Complete    Specifications    open    to    Public  Inspection 
before  Acceptance  under  the  Patents  Act,  1901. 

1905. 

5253    KROTZ.    Rubber  tyres. 

4858  ELEKTRIZITATS  ACT.-GES.  VORM.  W.  LAH- 
MEYER  &  CO.  Compensating  poles  of  electrical 
machines. 

5329    FRIED.    KRUPP    AKT.-GES.      Ball    bearings  for 

vehicle  axles. 
5875    LEZGUS.    Water  meters. 

5977  ELEKTRIZITATS  ACT.-GES.  VORM.  W.  LAH- 
MEYER  &  CO.  Means  for  regulating  compensated 
series  electric  motors  and  generators. 

7003  HINDEN.  Apparatus  for  automatically  igniting  and 
extinguishing  gas  lamps. 

7111    GIANOLI  &  PERSIN.    Magneto-electric  generators. 

7213  SCHUPPISSER.  Gas  regulators  for  incandescent 
light. 

7225    COMPAGNIE  FRANCAISE  DES  BOUTONS  DE  LA 

MARQUE,  J.  P.    Process  for  the  manufacture  of 

pasteboard  buttons. 
7402    McCREARY  &  NIEMAN.    Water  meters. 
7568    NIELSEN.  Horns  for  phonographs  or  similar  machines. 
7723    LARSSON.      Apparatus  for  charging  cartridges  for 

rifles  and  the  like. 
7847    STEFFENS  &  ROTHE.    Gas  turbine  with  a  rotating 

explosion-chamber  and  automatic  valve-motion. 
7875    SCHULER  &  MAJER.    Type  writer. 
7892    THOMAS.    Vapour  electric  apparatus. 
7934    INTERCONTINENTAL      RAILWAY      CO.  LTD. 

Refrigerator  wagons. 
8091    BESNARD,  MARIS,  &  ANTOINE.    Lamps  or  devices 

for  projecting  light. 

8268  COX.    Initial-reading  indicator  for  surveyors'  instru- 

ments. 

8269  STJSEK.    Mechanically  operated  fan. 

8285  BRUHN.  Process  for  the  preliminary  treatment  of 
blast  furnace  slags  for  the  production  of  cementi- 
tious  material. 

8307  NATIONAL  BRAZING  COMPOUND  CO.  Brazing 
metals. 


MARGINS  AND  FACTORS  OF  SAFETY  AND 
THEIR  INFLUENCE  ON  MARINE  DESIGNS.* 

The  component  parts  of  structures  and  machines  are  subject 
to  be  stressed  in  either  one  or  more  of  the  following  ways,  viz. : 
(1)  By  a  steady  and  constant  pull,  so  that  the  metal  is  in 
tension,  or  by  a  steady  and  constant  pressure,  so  that  the 
metal  is  in  compression.  (2)  By  a  pull  or  pressure  repeatedly 
but  gently  applied  and  removed,  so  as  to  vary  in  intensity  from 
0  to  a  maximum,  and  the  reverse.  (3)  By  the  repeated  sudden 
application  of  the  full  load,  and  its  sudden  removal  at  intervals, 
so  that  the  material  is  suddenly  and  intermittently  subject  to 
tension  or  compression.  (4)  By  the  repeated  gradual  appli- 
cation, gradual  withdrawal  and  reversal  of  the  load,  so  that  the 
material  is  alternately  in  tension  and  compression.  (5)  By  the 
repeated  sudden  application  and  reversal  of  the  load,  so  that 
the  material  is  alternately  in  tension  and  compression,  the 
changes  being  sudden  and  violent  from  plus  to  minus. 

The  margin  or  factor  safety  on  each  portion  must  depend  for 
its  magnitude  on  the  nature  of  the  load  to  which  it  is  subjected; 
the  least  being  required  when  subject  to  No.  1,  and  the  greatest 
to  No.  5  conditions. 

It  is  admitted  that  no  metal  under  load  should  be  stressed 
beyond  its  elastic  limit  or  yield  point  ;  it  used  to  be  considered 
that,  if  the  load  never  stressed  it  to  the  limit  of  elasticity,  the 
metal  could  not  give  way,  and  should  last  for  ever.  We  know 
now  that  under  certain  circumstances  metals  will  give  way 
when  apparently  stressed  much  below  that  point,  but  we  also 
know  that  to  bring  on  destruction  in  that  way  the  load  must  be 
intermittent;  further,  we  know  that  if  the  stress  is  an  alter- 
nating one,  its  magnitude,  to  produce  fracture,  may  be  still 
less  than  if  intermittent.  Modern  research,  especially  that  of 
Professor  Arnold,  has  shown  that  time  also  enters  very  largely 
into  the  account  when  dealing  with  dynamic  forces;  that  the 
quicker  the  application  of  the  load  the  fewer  are  the  repetitions 
necessary  to  ensure  fracture ;  or,  the  of tener  per  minute  are  the 
repetitions  of  load,  the  smaller  that  load  need  be  to  produce 
fracture. 

Now,  although  we  know,  and  have  known,  most  of  these 
things  for  many  years,  do  we  always  act  upon  this  knowledge 
when  determining  the  so-called  margins  of  safety?  Are 
engineers  always  consistent  in  fixing  the  magnitude  of  such 
allowances  as  they  make? 

'Abstract  of  a  paper  read  before  the  Spring  Meeting  of  the  Institution  of  Naval 
Architects,  by  Mr.  A.  E.  SeatoD,  on  April  12th,  1905. 


With  the  shaft  subject  to  torsion,  it  is  difficult  to  determine 
what  is  the  greatest  nominal  stress  that  may  be  put  on  the 
outer  layer,  so  that  the  shalt  may  run  in  salety  indefinitely. 
It  must,  of  course,  be  such  that  at  any  point  it  is  really  below 
the  yield  point,  but  how  much  can  only  be  determined  positively 
by  experiment.  If  the  shaft  is  subject  to  a  steady  torque,  or 
one  wnose  torsional  variations  are  slight,  probably  the  nominal 
stress  may  safely  be  as  high  as  75  per  cent  of  the  yield  point ;  * 
while,  if  the  variations  are  great  and  violent,  it  might  not  be 
safe  with  only  40  per  cent.  Again,  if  the  shaft  has  on  it  a 
flywheel  or  a  screw  propeller,  so  that  there  are  rapidly  changing 
alternating  stresses  due  to  the  bending  moment  as  well  as 
shearing  lorces  due  to  torsion,  perhaps  30  per  cent  would  not  be 
too  little  to  reckon  on.  In  specifying  and  designing  shafting 
or  beams,  is  all  this  always  remembered  ?  Certainly  no  one, 
not  even  the  Board  of  Trade,  asks  for  a  test  of  these  things 
as  a  check  on  either  calculation  or  material,  however  intricate 
and  doubtful  the  formulae  may  be. 

Now,  in  the  case  of  the  rods  and  stanchions,  as  also  of  thin 
cylinders,  such  as  boiler  shells,  practically  the  whole  of  the 
section  of  metal  is  resisting  the  load,  so  that  it  is  stressed 
uniformly  and  exactly  as  given  by  the  calculation 

A  good  instance,  therefore,  of  case  (1)  is  a  boiler  shell :  here 
the  load  is  gently  applied,  continuously  kept  on  with  slight 
variations  in  magnitude,  and  gently  removed ;  moreover,  the 
intermission  interval  is  iong — generally  very  long;  stress,  there- 
fore, may  surely  be  high,  so  much  so  that,  if  it  were  60  per 
cent  of  the  elastic  limit,  there  would  be  no  danger  from  over- 
strain of  material — that  is,  a  "factor  of  safety"  as  low  as  3 
would  be  really  quite  sufficient  for  the  working  pressure.  A 
factor  of  safety  of  4,  therefore,  must  be  ample.  But  if  a  boiler 
were  so  designed,  and  a  hydraulic  test  made  of  twice  the 
working  pressure,  the  stress  on  the  plates  would  be  uncom- 
fortably near  the  elastic  limit,  although  still  below  it  nominally 
about  20  per  cent  of  the  working  pressure. 

It  may  be  mentioned  in  passing  that  it  is  somewhat  anomalous 
of  the  rJoard  of  Trade  to  allow  bridges  which  are  subject  to 
sudden  intermittent  loads  to  be  built  with  a  factor  of  safety 
of  4,  and  deny  the  same  to  marine  engineers  for  boilers  with 
the  much  less  trying  loads  above  described,  but  insist  on  a 
minimum  of  4^.  Likewise  it  seems  extraordinary  that  this 
department  should  permit  a  railway  company  to  allow  loco- 
motives in  crowded  stations,  and  close  to  the  streets  in  towns, 
whose  boilers  have  never  been  tested  to  more  than  50  per  cent 
above  the  pressure  on  the  safety  valves,  and  have  never  been 
seen  during  construction  by  one  of  its  surveyors,  while  insisting 
on  such  inspection  and  on  their  being  tested  to  twice  the 
working  pressure  in  the  case  of  the  boilers  fitted  in  the  same 
companies'  steamships. 

Another,  but  somewhat  remote,  disturbing  cause  is  what  in 
the  electrical  world  is  now  called  "overload,"  that  is  the  fear 
that  at  some  time,  under  peculiar  and  abnormal  circumstances, 
the  load  may  be  considerably  in  excess  of  the  maximum 
designed  load.  No  doubt  that  was  one  of  the  chief  reasons  for 
the  test  pressure  of  boilers  being  fixed  originally  at  double 
the  working  pressure.  In  fact,  in  those  early  days  the  working 
pressure  was  so  low  that  the  margin  of  safety  got  in  this 
way  was  by  no  means  excessive. 

It  will  be  admitted,  I  think,  that,  with  the  technical  know- 
ledge we  now  possess,  and  with  the  inspected  and  tested  materials 
we  now  use,  a  structure  made  of  wrought  materials  might  be 
pronounced  fit,  or  otherwise,  for  its  work,  so  far  as  strength 
or  safety  is  concerned,  by  simple  inspection,  and  in  the  case 
of  machinery  or  parts  of  machinery  made  of  cast 
materials,  almost  the  same  method  should  do  for 
most  of  it,  seeing  that  it  is  common  practice  to 
make  some  allowance  for  the  contingency  of  a  casting  having 
latent  defects  which  may  detract  somewhat  from  its  strength. 
This  method  is,  however,  not  yet  relied  on,  for  we  still  continue 
to  do  what  in  early  days  was  absolutely  necessary,  viz.,  to  prove 
the  truth  of  such  calculations  as  were  made,  as  well  as  the 
quality  of  the  material  and  workmanship,  by  testing  boilers, 
cylinders,  etc.,  by  water  to  some  pressure  in  excess  of  the 
maximum  to  which  they  are  exposed  when  at  work.  Is  such  a 
process  now  really  necessary  and  satisfactory,  and  if  so,  how 
and  to  what  extent  should  it  be  applied  ? 

Formerly  boilers  were  built  with  or  without  definite  rules, 
in  such  a  way  as  seemed  best  to  each  maker.  It  was  then  very 
properly  said  by  the  authorities:  "As  we  know  nothing  of 
your  boilers  more  than  we  can  see  from  outside,  and  we  have 
no  rules  by  whicb.  we  can  gauge  by  calculation  your  design, 
and  know  nothing  of  the  material  or  workmanship,  you  must 
show  us  in  some  practical  way  that  the  boiler  is  safe  for  the  work- 
ing pressure  you  propose.  Now,  seeing  that  the  safety  valve,  when 
blowing,  generally  does  not  prevent  a  rise  of  a  few  pounds 
pressure,  and  that  if  you  want  to  load  them  to  101b.,  you 
must  test  to  201b.,  so  that  you  have  a  margin  of  10  lb.,  then, 
if  the  steam  rises  from  any  cause  from  25  lb.  absolute  to  35lb., 
or  40  per  cent,  the  boiler  will  be  able  to  stand  it."    It  will  be 

*  Note. — The  resistance  to  shearing  of  wrought  iron  and  steel  is  80  per  cent  of 
that  to  tension ;  with  naval  brass  and  the  strong  zinc  bronzes  it  is  only  56 
per  cent. 
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admitted  readily  that,  considering  that  most  of  these  old 
boilers  had  flat  surfaces  all  over,  and  the  stays  were  often 
loosely  jointed  or  riveted  to  attachments,  and,  moreover,  the 
methods  of  calculating  were  generally  crude,  a  pressure  test  was 
absolutely  necessary,  and,  further;  the  chances  of  breaking  or 
bursting  under  test  sufficiently  great  to  prohibit  doing  so  with 
steam. 

To-day  the  water  or  some  other  test  must  be  retained  for  the 
sake  of  proving  the  lightness  of  the  work,  and  possibly  to  see 
if  every  part  of  the  flat  surfaces  has  beeu  sufficiently  stayed; 
but  is  there  sufficient  justification  for  that  pressure  being  by 
cold  water,  and  to  double  that  at  which  the  safety  valves  are 
loaded,  which  valves  must  be  such  as  not  to  permit  of  an 
accumulation  of  pressure  exceeding  5  per  cent?  If  a  boiler  is 
tight  at  a  pressure  of,  say,  20  per  cent  above,  it  will  be  tight  at 
the  working  pressure;  and  if  the  flat  surfaces  remain  reason- 
ably flat  at  that  higher  pressure,  it  is  all  that  is  required. 
The  old  40  per  cent  above  working  pressure  should,  therefore, 
now  be  quite  sufficient  margin,  and  it  might  with  advantage 
be  by  steam  from  another  small  boiler. 

So  long  as  the  test  is  double  that  of  the  working  pressure, 
a  factor  of  safety  of  4  is,  as  has  been  shown,  scarcely 
advisable;  consequently  we  have  to-day  to  make  boilers  with 
plates  1  j  in.  thick,  when  1^  in.  would  do  perfectly  well,  as  it 
would  be  quite  safe  and  satisfactory,  for  the  factor  of  safety 
then   would  be  3  86. 

Now,  assuming  the  elastic  limit  to  be  55  per  cent  of  the 
ultimate,  and  if  the  working  pressure  were  200  lb.  per  square 
inch,  then  such  a  boiler  would  require  to  be  pressed  to  424  lb. 
before  the  elastic  limit  was  reached;  it  might  therefore  with 
perfect  safety  be  tested  to  3401b.,  which  would  satisfy  the 
Admiralty  for  a  working  pressure  of  2501b.;  the  German 
Government  for  265  lb.  (as  all  it  asks  is  75  lb.  above  the  working 
pressure  for  all  boilers  where  working  pressure  exceeds  75  lb.), 
and  any  locomotive  builder  in  the  country  227  lb.,  for  they 
would  test  no  higher  than  50  per  ceut  above  working  pressure; 
while  Lloyd's,  the  Board  of  Trade,  and  others  would  permit 
only  1701b. 

As  an  example  of  the  other  extreme,  take  the  case  of  a  screw 
shaft.  This  is  subject  at  all  times  to  the  torsion  of  the  engine 
and  to  the  bending  moment  due  to  the  weight  of  the  screw, 
the  stresses  due  to  both  of  which  may  be  calculated  with  a 
fair  amount  of  certainty,  and,  remembering  what  has  been 
said,  the  shaft  proportioned  to  bear  them;  but  in  this  case 
the  allowances  will  be  made  for  the  stresses  due  to  bending 
being  alternating  ones,  with  the  reversals  made  frequently 
but  gradually.  If  the  shaft  is  sufficiently  large  for  the  nominal 
stress  to  be  not  greater  than  40  per  cent  of  the  elastic  limit, 
it  will  be  said  to  have  a  factor  of  safety  of  nearly  5,  and  if 
the  ship  always  remained  in  smooth  water  this  would  be 
sufficient.  But  as  soon  as  the  ship  got  in  a  seaway  the  shaft 
would  become  subject  to  other  forces:  first,  that  due  to  the 
inertia  of  the  screw;  then  the  cross  bending  due  to  the  lower 
blade  having  greater  resistance  to  turning  than  the  upper ;  and, 
in  addition,  to  the  cross  bending  due  to  the  blades  and  boss 
striking  the  water  when  the  stern  plunges.  The  stresses  due  to 
these  causes  cannot  be  calculated  with  any  degree  of  certainty ; 
hence  the  factor  for  this  shaft,  especially  its  outer  portion  in 
the  stern  bearing,  must  be  very  high  in  order  to  ensure  safety  ; 
moreover,  the  fracture  of  it  is  so  serious  a  matter,  that  if  its 
factor  is  double  that  of  the  boiler  it  will  probably  be  not  too 
great.  This  latter  is  an  example  of  case  (5)  with  compli- 
cations. Yet  no  one  asks  to  have  screw  shafts  tested  even  to 
the  working  stress. 

In  order  that  a  steamship  may  have  a  margin  of  safety  to 
ensure  her  doing  the  intended  voyage  at  the  scheduled  speed, 
most  shipowners  insist  on  having  the  trial  trip  speed  con- 
siderably in  excess  of  it;  the  builders  accept  these  conditions, 
and,  knowing  they  are  legally  liable  for  heavy  penalties  for 
non-performance  of  the  speed,  even  when  no  penalty  is  named, 
usually  design  the  ahip  and  provide  engines  and  boilers  for  a 
still  higher  speed,  so  that  they  may  have  in  their  turn  a  margin 
of  safety. 

Hence  it  comes  to  pass  that  a  ship  whose  service  speed  is 
to  be  17^,  not  uncommonly  does  19i  kt.ots  on  trial  under  servioe 
conditions,  and  that,  not  on  a  series  of  runs  on  the  measured 
mile,  but  on  a  long  course  often  of  10.)  miles.  The  effect  of 
this  kind  of  margin  is  most  serious  both  on  the  design  of 
the  machinery  and  the  ship.  The  latter  must  be  formed  with 
finer  lines  than  there  is  really  occasion  for,  with  a  corres- 
ponding loss  of  displacement ;  the  machinery  is  much  heavier 
and  bulkier  than  necessary,  thereby  taking  away  from  the 
carrying  capacity  and  often  also  from  passenger  space  as  well. 
The  engine  cylinders  have  such  clearances  as  to  reduce  the 
steam  efficiency  at  the  service  speeds;  and  the  screws  necessary 
for  the  high  trial  speed  are  not  of  the  best  proportions  for  the 
servioe  speeds. 

I  think  that  neither  shipowners  nor  builders  always  fully 
realise  the  evils  and  cost  of  this  pernicious  way  of  ensuring 
satisfactory  performance.  If  the  speed  on  service  is  to  be 
17',  knots,  why  not  design  the  ship  for  it?  If  it  be  urged 
that,  to  make  up  time  lost  by  fogs  or  bad  weather  there  must 


be  a  reserve  of  some  kind,  this  can  be  done  by  increasing  the 
power  and  obtaining  the  higher  speed  with  a  slight  decrease  in 
the  efficiency.  It  is  surely  better  to  have  the  lower  efficiency 
during  these  occ.isional  times  than  during  normal  conditions. 

To  know  exactly  what  cost  is  involved  in  fulfilling  these 
various  conditions,  I  will  take  as  the  first  example  the  case 
of  the  17^  knot  steamer,  and  suppose  she  is  specified  to  do 
18^  knots  on  trial;  that  the  shipbuilder,  to  have  a  margin, 
instructs  his  staff  to  design  for  19:  to  be  on  the  safe  side, 
the  staff  aim  at  19J  knots,  so  as  to  have  their  margin.  The 
ship  is  to  be  twin  screw,  350  ft.  long  by  40  ft.  beam,  and  the 
mean  draught  of  water  is  15  ft. ;  and  suppose  she  is  designed : 
(a)  For  a  speed  of  17£  knots,  with  engines  and  boilers  capable 
of  developing  no  more  power  than  required  for  17^  knots 
continuously  running.  (6)  For  18  knots  with  just  sufficient 
power  for  that  speed,  (c)  For  18J  knots  and  power  for  that 
speed,  (d)  For  19  knots  and  power  for  it.  (e)  For  19^  knots 
and  power  for  it.  (f)  For  17£  knots,  but  with  engines  and 
boilers  capable  of  developing  more  power  than  necessary  for 
17-i  knots  to  the  extent  of  10  per  cent,  which  should  give  a 
speed  of  17  95  knots  in  smooth  water,  etc.,  and  enable  17£ 
knots  to  be  obtained  when  the  wind  and  weather  are  not 
propitious.  This  should  meet  the  case,  for,  if  there  is  a  storm 
with  a  heavy  sea,  even  this  power  could  not  be  used  without 
considerable  risk  of  damage. 

If  this  latter  be  the  method  of  obtaining  the  margin  of 
safety,  it  will  be  seen  to  involve  an  annual  charge  of  only 
.£2,505,  or  2  5  per  cent  of  the  cost  of  the  ships;  whereas, 
if  designed  for  18J  knots,  as  required  by  the  owner,  it  would 
be  6'8  per  cent;  while  as  actually  turned  out  of  the  builders' 
vard  it  is  as  much  as  11'94  per  cent,  with  an  additional  prime 
cost  of  .£7,840,  as  against  ,£2,760  by  method  (/). 

The  second  example  is  the  case  of  an  ordinary  cargo  boat,  or 
"  tramp "  steamer,  engaged  in  a  fairly  regular  trade  where 
10  knots  is  the  service  speed.  If,  as  is  not  uncommon,  the  owners 
ask  for  11  knots  on  trial  trip,  the  prime  cost  of  this  margin 
is  .£3,150,  and  the  annual  charge  is  .£4,714,  or  15"71  per  cent 
on  the  cost;  whereas  a  margin  of  even  20  per  cent  more  power 
would  entail  an  .extra  cost  of  only  ,£1,540,  and  an  annual 
charge  of  only  2  84  per  cent  on  the  capital,  while  the  speed 
would  then  be  10  5  knots  in  smooth  water.  To  get  this  speed 
with  a  finer  form  would  require  less  indicated  horse  power, 
but  a  loss  of  earning  power,  so  that  the  cost  of  the  margin 
would  be  7'4  per  cent,  a  serious  matter  with  this  class  of  ship. 

The  third  example  is  that  of  a  large  cargo  steamer  carrying 
passengers  at  a  scheduled  speed  of  14  knots.  In  this  case  the 
margin  of  a  knot  would  entail  an  extra  prime  cost  of  .£13,050, 
and  an  annual  charge  of  nearly  ,£26,»000;  whereas,  by  being 
content  with  a  20  per  cent  power  margin,  which  would  give  a 
speed  margin  of  seven-tenths  of  a  knot,  the  annual  cost  would 
only  be  ,£9,576,  or  6  38  per  cent  of  the  cost,  and  the  prime 
cost  ,£11,410;  and  nearly  four-tenths  of  a  knot  by  10  per  cent 
more  power,  at  a  cost  of  .£6,370,  and  an  annual  charge  of  only 
3  56  per  cent. 

It  is  quite  true  that  there  must  always  be  some  margin,  and 
that  in  some  instances  the  cost  of  these  high-speed  margins 
may  be  justified,  but  in  the  majority  of  them  this  can  hardly  be 

so. 

To  get  the  higher  speed  of  trials  successfully,  the  propellers 
must  be  designed  to  suit,  so  that  in  the  case  of  Example  I., 
whereas  for  the  highest  efficiency  at  17^  knots  a  blade  area  of 
375  square  feet  is  sufficient  for  each  screw,  to  get  high 
efficiency  at  a  1QJ  knot  speed  the  area  should  be  at  least 
40'5  square  feet. 

In  Example  III.  the  propellers  best  suited  for  the  14  knots 
would  each  have  a  blade  area  of  710  square  feet,  instead  of 
the  77  9  square  feet  necessary  for  good  running  at  15  knots. 

Further,  in  order  to  get  the  highest  power  from  the  engine 
cylinders,  they  are  made  with  large  ports,  passages,  and  pipes ; 
especially  is  this  so  with  the  low-pressure  cylinder.  The  piston 
speed  at  18  knots  is  7  per  cent  more  than  at  14  knots;  con- 
sequently the  clearances  in  the  ports  of  the  low-pressure 
cylinders  are  at  least  7  per  cent  larger  than  they  need  be  for 
good  performances  at  scheduled  speed;  as  a  matter  of  fact  the 
total  clearances  for  oractical  reasons  will  be  quite  10  per  cent 
larger,  and  very  likely  12J  per  cent;  the  extra  consumption 
of  steam  due  to  this  is  considerable,  and,  although  it  is  admitted 
that  it  is  a  good  thing  to  have  the  back  pressure  m  the 
low-pressure  cylinder  as  near  to  that  in  the  condenser  as 
possible,  it  is  a  question  whether  the  price  paid  for  this  way 
of  getting  a  margin  is  not  often  too  great. 

In  conclusion,  I  would  wish  to  impress  on  the  members  that 
my  object  is  not  so  much  to  advocate  a  factor  of  safety  of  4  for 
boilers  and  a  power  margin  for  ships,  as  to  draw  the  attention 
of  shipowners  as  well  as  shipbuilders  and  engineers  to  these 
matters,  that  they  may  see  what  is  really  involved  in  getting 
the  so-called  margins  of  safety  they  so  frequently  demand,  and 
so  be  better  able  to  decide  whether  the  pain  thereby  obtained 
is  commensurate  with  the  extra  cost.  The  boiler  question  is, 
of  course,  the  most  serious,  as  there  seems  absolutely  nothing 
to  justify  such  an  extravagant  margin  as  is  now  imposed  on 
shipowners,  to  their  loss  and  detriment. 
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THE    NEW   TRAINING   SHIP  EXMOUTH. 


We  herewith  give  a  photograph  reproduction  of  the  new 
training  ship  Exmouth  immediately  after  launching  from 
the  naval  construction  works  of  Messrs.  Vickers,  Sons,  and 
Maxim  Limited,  Barrow.  As  will  be  seen,  the  vessel  was 
launched  quite  ready  to  be  towed  to  the  Thames,  where 
she  will  be  stationed  off  the  Essex  coast,  near  Grays.  The 
vessel  has  been  built  for  the  Metropolitan  Asylums  Board, 
and  will  provide  accommodation  for  600  lads  to  be  trained 
for  the  naval  and  mercantile  marine.  She  is  300  ft.  long 
by  53  ft.  beam  by  39  ft.  deep  from  the  upper  decks.  In 
addition  to  the  holds  there  are  four  decks,  arranged  as 


The  "  Doll"  type  draws  12  tons,  and  is  very  similar  to  the 
above.  The  Transport  Committee  were  convinced  of  the 
difficulty  in  trans-shipping  and  iransporting  these  heavy 
vehicles;  als")  that  they  would  destroy  light  military 
bridges,  and  were  difficult  to  work  over  surfaces  with  a 
binding  top  and  shifting  botton,  such  as  is  often  found  in 
gi  ass  countries,  and  therefore  agreed  that  the  6-ton  engine 
("  Little  Giant types)  were  more  suitable.  Though,  even 
with  additional  water  tanks,  they  are  less  economical  than 
the  heavier  machines,  they  are  still  cheaper  than  horse 
transport. 

The  Thornycroft  steam  lurry  is  not  satisfactory  on  main 
roads,    although    serviceable.      The  internal-combustion 


THE   NEW   TRAINING  SHIP  EXMOUTH. 


drilling  area,  lecture  hall,  class  rooms,  etc.,  generally  for 
carrying  on  educational  and  recreative  work.  The  sleeping 
accommodation  is  in  hammocks  on  the  main,  lower,  and 
orlop  decks.  The  vessel  is  a  replica,  built  of  steel,  of  the 
old  Exmouth,  a  ship  of  90  guns,  which  carried  the  flag  of 
Admiral  Seymour  in  the  Baltic  and  Crimean  wars,  and 
which,  since  1876,  has  been  used  by  the  Metropolitan  Poor 
Law  Unions  as  a  training  ship. 


MECHANICAL   TRACTION    FOR    THE  ARMY. 


On  the  19th  inst.  the  Secretary  of  State  for  War  inspected 
a  number  of  mechanically-driven  vehicles  in  use  by  the 
Army  Service  Corps.  The  Mechanical  Transport  Company 
paraded  ten  types  of  motors,  seven  of  which  were  steam 
driven,  and  three  by  internal  combustion.  Of  the  steam 
type,  the  most  economical  has  been  found  to  be  Fowler's 
(Leeds)  heavy  "  Lion."  It  can  haul  a  useful  load  of  24 
tons,  and  work  on  its  own  tanks  for  12  to  15  miles,  but 
owing  to  its  excessive  weight  not  good  for  home  or  base 
use.  The  "  Lion,"  lightened  by  taking  off  the  "  belly 
tanks"  and  other  fixings,  will  haul  16  tons  with  a  tank 
trailer.  "Usula"  type  (Fowler)  will  draw  16  tons,  and  is 
the  most  economical  of  all  steam  machines  in  the  service. 


types  were  the  Stirling  lurry  and  the  Milnes-Daiinler's.  The 
former,  it  should  be  noted,  were  ordered  with  a  view  to 
us3  in  Somaliland,  and  proved  unsatisfactory.  Of  the 
other  type  there  were  four  machines — two  built  at  Neustadt, 
carrying  four  tons,  and  working  on  petrol ;  two  built  near 
Berlin,  one  of  the  latter  working  on  petrol  or  ordinary 
paraffin,  the  other  on  petrol  or  ordinary  alcohol.  Both 
have  to  be  started  with  petrol.  These  machines  carry 
35  cwt.,  and  have  been  found  the  most  satisfactory  of  all 
the  machines  with  which  the  company  has  experimented. 
They  were  used  extensively  during  the  last  autumn 
manoeuvres,  when  they  covered  eight  to  twelve  miles  easily 
with  bread  and  fresh  meat.  The  advantage  of  paraffin  as 
fuel  does  not  require  explanation.  The  result  of  all  these 
experiments  has  been  to  aim  at  an  internal-combustion 
machine  which  will  work  on  paraffin,  even  to  dispensing 
with  the  igniting  petrol.  Steam,  however,  is  not  yet  to  be 
deserted,  but  the  advantages  of  internal  combustion  over 
it  have  been  demonstrated.  During  last  manoeuvres  four  of 
these  lurries  marched  by  circuitous  and  unknown  routes, 
fully  loaded,  and  were  able  to  cover  100  miles  in  2-4  hours 
without  taking  in  any  store  or  fuel  of  any  kind. 

With  the  Service  Company  paraded  the  Field  Company 
Repair  train.  It  consisted  of  one  dynamo  (with  power  for 
lighting  all  trailers  and   supplying  two   arc  lights  for 
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temporary  yard)  for  driving  the  whole  of  the  machinery, 
which  is  all  electric:  First  car,  lathe  and  milling  machine; 
second  car,  drills  and  grinding  machines  ;  third  car,  foundry 
capable  of  doing  all  light  castings  and  electric  fans  for 
furnaces  ;  fourth  car,  fitters'  bench  and  tools,  stores,  etc. ; 
also  a  neat  machine  for  re-shoeing  wheels. 

Mr.  Arnold-Forster  expressed  himself  as  highly  satisfied 
with  the  progress  made. 


TRADE  NOTES. 


The  Westminster  Electrical  Testing  Laboratory,  York 
Mansion,  York  Street,  Westminster,  send  pamphlet  giving  scale 
of  fees  charged  for  testing  incandescent  and  arc  lamps,  carbons, 
meters,  samples  of  cables,  and  tramway  materials,  etc.  These 
appear  very  reasonable,  and  should  induce  users  doubtful  of 
their  records  to  give  them  a  trial. 

The  Haste  Pump  Company  Limited,  Crown  Buildings, 
Crown  Court,  Old  Broad  Streat,  E.C.  (Works,  Openshaw,  Man- 
chester), have  just  issued  their  leaflet  of  their  pumps  and  well- 


The  Habtu  Pump  Valve. 

known  valve  boxes.  These  valve  boxes  allow  of  a  straight-linr 
flow  combined  with  a  minimum  resistance,  and  are  easy  of  access 
for  examination. 

The  Electrical  Company  Limited,  121-125,  Charing  Cross 
Road,  London,  W.C.,  send  circular,  entitled  "How  to  Make 
Electric  Light  Cheaper  than  Incandescent  Gas."  This  gives 
some  actual  comparisons  of  tests  with  Nernst  lamp.  A  specialty 
is  their  advertising  "  twinkling  socket."  It  avoids  re-wiring, 
each  lamp  being  cut  in  and  out  independently.  Several  illus- 
trated sheets  also  received  of  electrical  machinery  recently 
installed. 


NOTICES    OF    MEETINGS,  Ac. 


The  Institution  of  Mining  Engineers. — June  1st  and  2nd,  forty 
second  general  meeting,  to  be  held  in  the  rooms  of  the  Qeologica 
Society,  Burlington  House,  Piccadilly,  W. 


A  Parliamentary  White  Paper  gives  the  following 

regarding  the  railways  in  the  United  Kingdom  in  1901 

Authorised  capita!    £1,387. 

Paid-up  capital    £1,268 

Invested  in  1901    £193, 

Passengers  carried,   exclusive  of  season-ticket 

holders   1,198. 

Goods  carried  (tens)    449 

Passenger  receipts    £48 

Goods  receipts   .  <  £55 

Gross  receipts   (including  steamboats,  canals, 

etc.)   :   £111 

Working  expenses    .£69 

Net  receipts   j?42 


figures 

444,000 
668,000 
494,000 

548,000 
,805,000 
,380,000 
396,000 

828,00) 
,189,000 
639,000 


EXHIBITS   AT   THE    NAVAL  EXHIBITION, 
EARL'S   COURT,  LONDON. 

The  ''  Long  Arm  "  System  of  Bulkhead  Doors. — 

This  is  an  electrical  system  by  which  bulkhead  doors, 
hatches,  and  the  like  can  be  operated  from  the  bridge  or 
other  part  of  a  ship  that  may  be  decided  upon.  The 
arrangement  permits  of  the  officer  in  charge  closing  any 
or  all  of  the  doors,  and,  further,  of  ascertaining  that  the 
operation  has  been  carried  out.  It  also  has  the  important 
merit  of  allowing  the  door  to  be  controlled  on  the  spot 
from  either  side,  or  of  being  worked  by  hand. 

At  the  so-called  "  emergency  station  "  is  fixed  a  controller, 
consisting  of  two  parts  :  (1)  the  mechanism  for  controlling 
the  circuits  running  to  each  door,  and  (2)  the  lamps  to 
indicate  the  closure  of  the  door.  When  the  officer  in 
charge  desires  to  close  the  bulkhead  doors,  he  operates  a 
latch,  which  releases  the  gearing  driven  by  a  large  spring, 
and  controlled  by  a  suitable  escapement.  .  This  gearing 
automatically  closes  the  circuits  for  operating  the  emer- 
gency switches  located  in  the  controller  of  each  door,  and 
in  performing  this  does  not  start  all  the  motors  at  the 
same  time,  but  at  about  3-second  intervals,  which  prevents 
more  than  about  four  motors  running  at  one  time. 
As  each  door  is  locked  it  automatically  closes  a  circuit  to 
the  emergency  station,  and  connected  with  a  small  incan- 
descent lamp  located  therein.    Over  each  lamp  is  a  semi- 


transparent  disc,  bearing  a  number  corresponding  to  the 
door  by  which  it  is  worked,  so  that  by  pressing  a  button 
at  the  emergency  station  the  officer  causes  the  particular 
lamp  to  light,  thereby  assuring  himself  that  the  operation 
has  been  completed. 

As  reliability  of  any  such  automatic  system  is  of  the 
fiist  importance,  all  sources  of  failure  must  be  guarded 
against.    During  the  entire  time  in  which  the  emergency 
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is  turned  on  a  red  indicator  lamp  glows  continuously,  so 
that  a  casual  glance  will  show  at  once  whether  the 
emergency  is  on  or  off. 

At  each  door  is  fixed  a  controller,  a  motor,  and  hand 
gear.  The  controller  has  three  independent  switch 
mechanisms,  one  by  means  of  which  the  man  at  the  door 
can  open  and  close  it  at  will  from  either  side,  the  second 
operated  from  the  emergency  station,  by  which  the  door 
can  be  closed  in  the  event  of  danger,  and  the  third,  the 
limit  switch,  by  which  the  current  is  cut  off  when  the  door 
reaches  its  seat,  or  strikes  an  obstruction.  Should  this 
obstruction  get  removed,  the  switch  automatically  starts 
again,  and  continues  until  the  door  is  finally  closed. 

It  should  be  noted  that  whatever  operation  is  performed 
by  a  man  at  the  door,  unless  he  leaves  it  finally  closed  it 
at  once  continues  to  complete  the  closing  in  accordance 
with  the  operation  carried  out  at  the  emergency  station. 

It  is  obvious  that  any  source  of  electric  power  may  be 
used.  The  standard  motor  is  a  direct-current  leversible 
compound-wound  iron-clad  machine,  with  a  normal  output 
of  1  B.H.P.,  at  1,200  revolutions  per  minute,  and  120  volts, 
and  capable  of  taking  50  per  cent  overload  for  five  minutes. 

Each  door  is  provided  with  two  removable  hand  wheels, 
which,  in  case  of  failure  of  the  power,  can  be  operated  by 
hand,  and  there  is  no  necessity  to  interfere  in  any  way 
with  the  power  operation. 

The  illustration  shows  a  usual  type  of  vertical  sliding 
bulkhead  door,  fitted  on  the  top  of  the  door  frame  with 
the  controller  on  the  left,  and  the  motor  on  the  right. 
The  loose  hand  wheel  is  also  shown  in  position,  but  is 
usually  stowed  away  in  the  vicinity  of  the  door  ready  for 
immediate  use.  Horizontal  doors  can  be  fitted  with  equal 
facility,  as  also  hatches,  coal-bunker  doors,  manholes,  etc. 

The  system  is  the  property  of  the  Long-Arm  System 
Company,  39,  Victoria  Street,  London,  S.W.,  and  Cleveland, 
Ohio,  U.S.A.,  and  is  shown  in  operation  at  the  Naval 
Exhibition,  Earl's  Court.  The  firm  has  already  fitted  up 
over  20  of  the  largest  boats  in  the  United  States  navy, 
comprising  over  600  doors  and  about  100  hatches,  a  record 
which  indicates  its  satisfactory  character. 

Andrews'  Patent  Marine  Governor. — Many  forms 
of  governors  have  been  designed  for  controlling  the  speed 
of  marine  engines  when  from  some  causes  they  commence 


racing.  The  mass  of  the  moving  parts  in  large  engines 
is  such  that  even  a  single  revolution  of  the  engine  made 
beyond  the  normal'  rate  is  liable  to  produce  abnormal 
strains,  and  cause  breakage  of  a  relatively  weaker  element. 
The  importance,  therefore,  of  a  thoroughly  automatic 
control  over  the  engine  cannot  be  over-estimated,  and  any 
device  that  effects  this  with  absolute  reliability  will  demand 
much  attention.  That  there  is  a  field  for  further  develop- 
ment in  this  direction  is  attested  by  the  number  of  marine 
engines  that  are  running  to-day  without  any  control  of 
speed  beyond  the  hand  throttle. 


OMTROLU 


Fio.  2. 

The  principle  of  the  Andrews  governor  can  be  explained 
in  a  few  words.  A  small  pump  is  operated  by  some 
reciprocating  part  of  the  engine.  An  adjustable  leakage  is 
provided,  so  that  at  a  definite  arranged  speed  a  piston  in 
a  small  cylinder  just  remains  at  its  lowest  position.  Directly 
on  a  rise  of  speed  this  piston  is  forced  up,  and,  by  a 
suitable  connection  with  a  throttle  in  the  main  steam  pipe, 
checks  the  supply  of  steam.  The  apparatus  is  stated  to 
govern  within  a  range  of  3  per  cent  above  and  below  the 
normal  speed. 

Another  advantage  that  this  governor  possesses  is  that  it 
acts  equally  well  at  all  ranges  of  speed.  This  is  effected  by 
regulating  the  small  hand  wheel  F,  and  no  other  adjust- 
ment is  necessary. 

It  is  obvious  that  this  device  is  applicable  for  all  classes 
of  engines  that  are  likely  to  have  sudden  changes  of  load, 
such  as  pumping  engines,  rolling  mills,  etc.,  being  equally 
sensitive  at  slow  speeds  and  entirely  automatic  in  its  aotion. 

Fig.  1  shows  a  general  view  of  the  apparatus,  whilst 
fig.  2  shows  its  application  to  a  marine  engine. 


We  have  received  from  the  Yost  Typewriter  Company  Limited, 
50,  Holborn  Viaduct,  E.C.,  a  small  circular  drawing  attention 
to  the  many  advantages  derived  by  the  use  of  a  typewriter  in 
connection  with  "  the  making  of  books." 
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POWER  GAS   PLANTS,  AND  SOME  OF 
THEIR  USES.* 

Discussion — Continued  from  page  797. 

M-S.  II.  A.  Hi  MPHKBY  said  he  would  commence  by  drawing 
attention  to  where  the  author  dealt  with  the  Mond  producer 
plant  and  the  gas  made  under  Dr.  Mond's  process.  In  tha 
first  place,  the  author  confused  the  ammonia-recovery  plant  with 
the  producer  plant,  and.  said  "  an  adaptation  of  it  (the 
ammonia-recovery  plant)  is  on  the  market  for  moderate  powers." 
He  ought  to  have  said  that  there  were  Mond  producer  plants  on 
the  market  for  moderate  powers  without  any  recovery  plant. 
The  author  adds  that  sucii  plants  are  "still  rather  cumber- 
some and  expensive."  That  Mond  plants  were  not  the  cheapest 
might  be  true,  but  the  reason  was  that  the  makers  of  the  plant 
with  their  wide  experience  preferred  to  supply  an  apparatus 
the  success  of  which  could  be  guaranteed,  because  it  embodied 
all  that  was  necessary  for  the  best  results,  and  was  not  cut 
down  to  a  bare  minimum,  with  the  object  of  catching  the 
customer's  eye  by  a  low  first  cost.  They  regarded  low  working 
costs  and  uniformly  good  results  as  more  important.  Then  the 
author  quoted  from  the  speaker's  paper  of  1897,  read  before 
the  Institution  of  Civil  Engineers,  and  discounts  the  value  of 
the  internal  bell  in  the  producer  as  a  means  of  destroying  tar 
in  the  gas.  Well,  in  the  Mond  plant  the  producer  was 
immediately  followed  by  a  pipe  regenerator,  from  which  fine 
dry  dust  without  tar  could  always  be  drawn  off ;  this  proved 
the  value  of  the  bell.  Without  it  you  got  tar  in  the  regenerator 
pipes.  Of  course,  when  the  hot  ga<s  was  cooled  to  the 
liquefying  point  of  tar  and  oil  vapour  tar  would  deposit,  and 
the  cool  gas  had  to  be  treated  for  its  removal.  The  ne.vt 
paragraph  in  the  paper  contained  a  number  of  statements 
calculated  to  mislead.  It  was  true  that  in  the  manufacture 
of  Mond's  gas  in  large  plants  designed  for  working  in  con- 
junction with  the  recovery  of  ammonia,  a  greater  quantity  of 
steam  was  used  in  the  producer  blast,  and  the  resultant  gas 
was  richer  in  hydrogen  and  C02  than  when  the  plant  was 
worked  without  ammonia  recovery;  but  the  hydrogen  resulting 
from  the  decomposition  of  over  half  a  ton  of  steam  in  the 
producer  for  every  ton  of  coal  consumed  more  than  compensated 
for  the  amount  of  carbon  burnt  to  C02,  and  thus  rendered  the 
system  extremely  economical  and  attractive.  But  the  author 
objected  to  the  presence  of  hydrogen  on  quite  wrong  grounds. 
He  gathered  what  was  meant  by  the  author's  explanation,  but 
it  was  not  very  clear.  Further  on,  "  the  velocity  of  the  propa- 
gation of  explosion  of  hydrogen  "  was  said  to  be  too  high  for 
gas-engine  practice.  If  the  author  meant  pure  hydrogen  in 
oxygen  or  pure  hydrogen  in  air,  he  was  right;  but  the  explosion 
of  Mond  gas  with  air  was  altogether  another  matter.  What 
were  the  facts,  and  what  was  really  desired  in  a  good  power 
gas?  We  wanted  a  gas  to  give  a  good  indicator  card  without 
showing  violent  explosion,  but  with  a  well-rounded  top  to  the 
card  and  a  high  expansion  line  compared  to  the  compression 
line;  in  fact,  a  "fat"  card.  Then  the  thermal  efficiency 
must  be  high.  Mond  gas  fulfilled  all  these  conditions  in  a 
pre-eminent  manner.  Indicator  cards  of  engines  running  on 
Mond  gas  always  showed  a  higher  mean  pressure  when  com- 
pared either  to  the  explosion  pressure  or  the  compression 
pressure  than  any  other  cards  of  engines  working  with  other 
producer  gases.  Professor  Burstall,  whose  name  had  been 
mentioned  in  the  paper,  had  cards  showing  a  mean  effective 
pressure  of  120  lb.  per  square  inch  for  a  compression  pressure  of 
1101b.  per  square  inch,  using  Mond  gas  generated  at  the 
Birmingham  University,  and  the  author  would  find  this  figure 
hard  indeed  to  beat.  Let  them  go  back  and  see  what 
the  author  said  in  connection  with  ammonia-recovery  plants : 
"  It  is  necessary  to  have  excess  of  steam  to  conserve  the 
ammonia  and  prevent  its  decomposition."  Quite  true,  the 
excess  of  steam  in  the  blast- meant  a  gas  fairly  rich  in  hydrogen, 
which  was  what  the  author  condemned.  Now,  let  them  see 
how  inconsistent  the  author  was  regarding  his  statement  about 
the  economy  of  such  a  gas.  Turning  back  (see  page  635  ante), 
they  would  find  the  latest  and  largest  plant  which  Messrs. 
Crossley  (the  author's  firm)  was  now  erecting  to  supply  their 
works  with  heat  and  power — a  plant  with  ammonia  recovery ; 
that  is,  the  author  was  doing  the  very  thing  he  said  no  one 
should  do,  for  the  gas  made  in  that  plant  would  contain  a  lot 
of  hvdrogen,  or  the  ammonia  recovery  would  be  very  deficient. 
Again,  the  author  says:  "It  is  certainly  the  experience  of  my 
firm  that  their  engines  are,  if  any,  slightly  more  economical  on 
producer  gas  than  on  the  more  inflammable  coal  gas."  Please 
remark  the  "  if  any,"  and  remember  that  coal  gas  contains 
between  40  per  cent  and  50  per  cent  of  hydrogen!  Once  more, 
please  look  where  the  author  describes  how  his  firm  attacked 
the  problem  of  obtaining  an  increased  efficiency  in  a  gas  engine 
bv  injecting  water  spray  into  the  cylinder.  (See  page,  677  ante.) 
Here  they  had  the  very  H20,  upon  which  the  author  cried 
anathema,  actually  used  in  its  worst  form,  namely,  a  liquid, 
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where,  of  course,  sensible  heat  must  be  absorbed  in  converting 
the  water  into  steam,  in  order  to  bring  about  economical  results. 
He  (Mr.  Humphrey)  did  not  deny  the  good  results,  but  wished 
to  show  how  inconsistent  the  author  was  in  denouncing  the 
presence  of  H20  in  one  place  and  praising  it  in  another!  In 
reality  both  H20  and  C02,  owing  to  their  high  specific  heats, 
were  useful  in  keeping  down  the  maximum  pressure  of  explosion, 
while  giving  out  heat  again  during  expansion,  and  so  keeping 
up  a  good  pressure  throughout  the  stroke.  If  the  author's  firm 
would  advertise  that  they  made  poor  gas  engines,  doubtless  the 
Power  Gas  Corporation  would  undertake  to  make  a  poor  quality 
of  Mond's  gas  to  suit  them.  Fortunately,  however,  there  was 
no  need,  for  many  Crossley  gas  engines  were  running  well  on 
Mond's  gas,  and  one  of  them  still  held  what  he  believed  to 
be  the  world's  record  for  a  non-stop  run.  He  would  turn  from 
the  paper  to  the  facts  concerning  Mond  gas,  which  were  briefly 
these;  There  were  Mond  gas  plants  in  existence  having  a 
capacity  of  some  300,000,000,000  cubic  feet  of  gas  per  annum 
if  worked  continuously.  Much  of  the  gas  was  used  for  heating 
purposes,  but  the  plant  supplied  for  power  purposes  amounted 
to  47,000  horse  power.  In  the  face  of  these  facts,  the  author's 
criticism  on  Mond  gas  seemed  somewhat  unfortunate  and 
superfluous.  On  the  subject  of  gas  engines  running  alternators 
much  might  be  said.  At  the  moment  he  wished  simply  to 
remark  that  he  had  watched  gas  engines  of  1,000  horse  power 
engaged  in  such  work  and  performing  most  creditably.  He 
was  consulting  engineer  to  a  firm  now  installing  three  gas 
engines  direct  coupled  to  alternators,  all  of  which  would  run 
in  parallel  and  furnish  three-phase  current  to  motors  driving 
the  machinery  of  a  large  paper  mill.  The  combined  efficiency 
of  the  producer  plant  and  gas  engines  supplied  to  the  new 
Howrah  Station  was  stated  to  be  the  highest  thermal  efficiency 
yet  authoritatively  recorded  and  known  to  the  author;  but, 
if  the  author  would  look  up  the  figures  given  in  the  speaker's 
paper  before  the  Institution  of  Mechanical  Engineers  in  1001, 
he  would  find  (on  page  47)  the  efficiency  of  Mond's  producer 
was  84  per  cent  and  (on  page  193)  the  500  horse  power  gas 
engine  tested  gave  33'65  per  cent  thermal  efficiency  calculated 
on  the  indicated  horse  power  and  the  higher  calorific  value  of 
the  gas.  Combining  these  figures,  there  was  obtained  28  26  per 
cent,  against  the  26'  56  per  cent  given  by  the  author,  so  that 
the  record  remained  in  favour  of  Mond's  gas.  If  told  that,  in 
the  case  cited,  added  steam  was  used  in  the  producer  blast, 
he  would  reply  that  in  generating  power  gas  all  such  added 
steam  could  be  furnished  by  passing  the  hot  exhaust  gases 
from  the  engines  through  steam  boilers,  as  was  done  every 
day  with  Mond's  gas  plants.  It  is  stated  in  the  paper  that  "  no 
central  station  exists  in  which  common  bituminous  fuel  is 
used."  If  this  was  limited  to  public  electric  supply  companies 
it  might  be  true,  although  they  should  not.  forget  the  North- 
wich  Electric  Supply  Company  using  Mond's  gas.  Then  there 
was  the  large  central  station  of  the  South  Staffordshire  Mond's 
Gas  Company  designed  by  the  speaker,  and  now  finished  so  far 
as  its  first  unit  of  15,000  horse  power  was  concerned.  It  was 
a  pleasure  to  him  to  be  able  to  agree  with  the  author  in  his 
estimate  of  the  important  part  power  gas  was  destined  to 
play  in  the  future,  and  he  hoped  the  author's  prophecy  of  half 
a  pound  of  coal  per  horse  power  might  be  reached.  He  had 
been  asked  by  one  of  the  joint  inventors  to  carry  out  a  test  of 
a  new  type  of  gas  engine,  the  thermal  efficiency  of  which  was 
stated  to  be  45  per  cent.  If  this  proved  correct,  then, 
indeed,  we  should  have  made  a  big  step  towards  reacliing  the 
low  coal  consumption  suggested. 

Mr.  Ingham  remarked  that  the  steam  engine  had  certainly 
received  a  great  blow  that  night,  although  he  did  not  think 
its  end  was  so  near  as  prophesied,  and  that  there  were  a  great 
many  difficulties  in  connection  with  gas  engines  which  had 
yet  to  be  overcome.  For  instance,  there  was  the  starting  of 
gaa  engines,  which  left  something  to  be  desired,  and  he  had 
heard  on  good  authority  that  a"  large  installation  had  been 
recently  thrown  out  at  Basle  in  Switzerland  because  of  bad 
working. 

At  an  adjourned  meeting,  held  on  the  8th  April,  the  new 
president  (Mr.  Robert  Matthews)  was  in  the  chair.  Com- 
munications which  had  been  received  from  Mr.  Dugald  Clerk 
and  Mr.  J.  S.  Daniels  were  read. 

Mr.  Dugald  Clerk  wrote  that  it  was  a  pleasure  to  him  to 
congratulate  Mr.  Rigby  on  the  production  of  a  very  useful 
and  able  paper  upon  one  of  the  most  important  subjects  at 
present  bearing  upon  the  development  of  the  gas  engine.  He 
also  had  pleasure  in  congratulating  Messrs.  Crossley  Bros,  upon 
the  excellent  work  they  are  doing  and  the  progress  they  are 
evidently  making  in  constructing  producers  intended  to  work 
with  bituminous  fuel.  On  the  question  of  bituminous  fuel  he 
noticed  Mr.  Rigby's  statement  that  practically  all  kinds  of 
bituminous  coal  could  be  used  in  producers  of  the  type  con- 
structed by  Messrs.  Crossley.  He  admitted  that  he  was  under 
the  impression  that  the  progress  made  so  far  in  the  construction 
of  bituminous  plants  only  included  the  use  of  the  non-caking 
varieties  of  bituminous  coal,  which  were,  of  course,  somewhat 
expensive,  the  ordinary  price  being  somewhere  about  13s.  per 
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ton  delivered.    If  this  was  the  case,  he  said,  then  bituminous 
fuel  did  not  show  any  very  great  advantage  in  the  matter  of 
cost  per  heat  unit  as  compared  with  anthracite.    He  would 
be  glad  to  know  from  Mr.  Rigby  whether  Messrs.  Crossley 
and  himself  have  succeeded  on  using  the  cheaper  kinds  of  caking 
bituminous  coal  or  whether  their  plants  were  still  limited  to 
the  non-caking  type.    He  was  much  interested  in  the  efficiency 
figures  given  by  Mr.  Rigby  for  suction  plants,   and  quite 
agreed  with  him  in  the  importance  he  attached  to  the  develop- 
ment of  the  producers — both  suction  and  pressure — not  only 
for  land  purposes,  but  also  for  marine  work.    It  was  very 
pleasing  lo  him  to  rind  modern  practice  slowly  approximating 
to  the  position  he  thought  possible  in  1882  at  the  time  of  read- 
ing his  first  paper  on    The  Theory  of  the  Gas  Engine'1  before, 
the  Institution" of  Civil  Engineers  in  London.    Mr.  Rigby  had 
very  properly  given  Mr.  Dowson  credit  for  his  pioneer  work 
in  gas  producers;  but  he  could  not  help  but  think  that  Mr. 
Rigby's  estimate  of  75  to  80  per  cent  did  not  do  justice  to 
the  Dowson  producer,  either  pressure  or  suction,  as  at  present 
on  the  market.    Mr.  Rigby's  estimate  was  no  doubt  true  for 
the  older  producers,  but  he  did  not  think  it  was  correct  for 
the  present  suction  producers  by  Dowson  or  even  pressure 
producers.    Mr.  Rigby  had  no  doubt  seen  a  test  by  his  partner, 
Mr.  Adam,  attached  as  an  appendix  to  the  "Forrest"  lecture 
of  last  year,  in  which,  over  a  long  and  a  very  careful  test, 
an  efficiency  of  practically  90  per  cent  was  obtained.    He  was 
interested  to  a  very  large  extent  in  the  question  of  bituminous 
fuel  producers,  but  for  the  present  it  appeared  to  him  that  the 
anthracite  and  coke  producers — whether  suction  or  pressure — 
had  reached  a  more  assured  position  than  the  other.  The 
"great  difficulty,  of  course,  with  bituminous  fuel  producers,  he 
said,  was  the  tar,  and  on  this  point  he  could  not  quite  agree 
with  Mr.  Rigby.    Mr.  Rigby  considered  the  best  course  was  to 
simply  provide  considerable  and  effective  washing  arrangements 
to  get  out  the  tar  without  expending  care  or  invention  on  the 
design  of  the  producer  to  keep  down  the  production  of  tar  in 
the  first  instance.    Although  many  attempts  had  been  made 
to  design  producers  which  would  decompose  tar,  and  they  had 
proved  unsuccessful,  yet  he  believed  in  this  line  lay  the  true 
advance  of  the  bituminous  fuel  producer.      With  regard  to 
several  points  raised  by  Mr.  Rigby  on  the  question  of  super- 
compression  or  pre-compression  by  the  system  of  added  exhaust 
products,  he  pointed  out  that  by  the  exhaust  super-compression 
method  no  work  was  imposed  upon  the  engine.    It  was  true  by 
air  super-compression  some  added  negative  work  was  incurred, 
but  all  his  experience  at  the  National  Gas  Engine  Company 
proved  that  notwithstanding  this  added  negative  work  higher 
efficiencies  were  obtained  than  were  possible  without  the  added 
air  for  a  given  compression  ratio.    In  designing  both  air  and 
exhaust  super-compression  engines  he  had  fully  in  his  mind 
the  method  of  admitting  water  spray  with  the  gas  and  air 
charge  in  order  to  keep  down  compression  temperature,  but  this 
method  did  not  appear  to  him  so  good  as  the  one- he  had  chosen. 
It  required  a  very  much  higher  compression  ratio  for  a  given 
economy,  and,  although  the  compression  temperature  was  kept 
down  so  as  to  avoid   pre-ignition   to  some  extent,  yet  the 
maximum  temperature  of  the  explosion  was  not  affected;  that 
is,  the  maximum  temperature  of  the  explosion  was  practically  as 
high  as  in  the  ordinary  engine.    His  object,  he  said,  in  using 
either  air  or  exhaust  super-compression  was  mainly  to  reduce 
the  maximum  temperature  of  the  flame  in  order  to  stress  tho 
engine  cylinder  and  piston  less  by  a  less  heat  flow ;  that  is, 
his  desire  was  to  so  lower  the  teiiiperatures  to  avoid  the  evil 
effects  of  unequal  expansion  so  commonly  experienced  in  large 
gas  engines.    This  was  fully  met  by  either  exhaust  or  air 
super-compression,  but  water  injection  on  the  suction  stroke 
by  no  means  met  the  difficulty.    It  overcame  one  difficulty — 
pre-ignition — but   not   the  other   difficulty  due  to  too  high 
temperatures.      He    had   no   doubt,   however,    that    a  very 
economical  engine  could  be  produced  in  the  method  described 
by  Messrs.  Crossley.      He  pointed  out,  while  discussing  the 
water  injection,  that  Professor  Burstall's  tests,  given  on  pages 
19  and  20  (see  pages  716  ante)  of  the  paper,  showed  a  mechanical 
efficiency  of  only  82'2  per  cent    He  hardly  thought  that  Messrs. 
Crossley  would  produce  a  gas  engine  with  so  low  a  mechanical 
efficiency,  and  it  appeared  to  him,  therefore,  that  the  indicator 
must  have  been  reading  incorrectly.    This,  of  course,  would 
produce  an  apparent  gain  of  efficiency  per  indicated  horse 
power.    He  was  confirmed  in  this  opinion  by  the  comparison  of 
the  thermal  efficiency  on  the  indicated  power  37  43  per  cent 
and  the  thermal  efficiency  on  the  brake  power.    The  brake  power 
efficiency  was  not  at  all  an  unusual  one  for  the  size  of  the 
engine  without  any  special  attachment.    Indeed,  in  an  engine 
of  similar  size  as  used  at  the  National    Company's  works 
recently  by  a  committee  of  the  Institution  of  Civil  Engineers, 
without  ?ny  precautions  of  any  kind,  the  brake  efficiency  was 
somewhat  over  30  per  cent.    This  was  further  confirmed  by  the 
test  made  by  Mr.  Atkinson  immediately  following  Professor 
Burstall's  test.    Here  the  indicated  efficiency  was  only  36  9 
(lower  than  Burstall's  test),  while  the  brake  efficiency  had 
risen  to  32  27.    These  were  undoubtedly  high  efficiencies,  but 


they  did  not  appear  to  him  to  be  particularly  good,  having 
regard  to  the  great  compression  and  long  expansion  which  had 
been  found  necessary.  Mr.  Rigby  would  pardon  him  for 
criticising  his  numbers.  He  was  very  pleased  indeed  to  read 
a  paper  with  so  nnich  useful  information,  and  he  coukTnot  help 
thinking  that  if  other  important  firms  like  Messrs.  Crossley 
would  publish  papers  like  Mr.  Rigby's  more  frequently,  advance 
in  the  gas  engine  profession  would  be  more  rapid.  The  policy 
of  keeping  all  information  to  one's  self  in  these  days  of  scientific 
competition  was,  he  was  sure,  a  bad  one,  and  Messrs.  Crossley 
were  to  be  congratulated  on  so  fully  and  freely  sharing  informa- 
tion of  the  operation  of  their  gas  plants  with  the  general 
engineering  public. 

(To  bp  continupd.) 


INSTITUTE  OF  MARINE  ENGINEERS. 

Development  of  Tokpedo-boat  Destroyers. 

At  a  meeting  of  the  Institute  of  Marine  Engineers,  held 
recently,  the  paper  on  "  The  Development  of  Torpedo-boat, 
Destroyers,''  read  at  the  previous  meeting  by  Retired  Fleet- 
Engineer  W.  J.  Harding,  was  discussed.  This  paper  was 
reprinted  in  The  Practical  Engineer  of  March  31st. 

Mr.  W.  M'Laren  said  he  agreed  with  Mr.  Harding  that  for 
the  defence  of  our  coasts  the  torpedo  boat  should  be  used.  In 
regard  to  the  question  of  machinery  there  was  a  great  difference 
in  the  weight  of  the  engines  of  a  merchant  steamer  and  those 
of  a  torpedo  boat.    That,  of  course,  was  inevitable. 

Mr.  G.  Shearer,  referring  to  the  question  of  the  smoke  given 
off  by  torpedo  boats,  said  that  as  far  as  his  experience  went 
they  did  not  use  Welsh  coal  for  those  vessels  when  running  trial 
trips.  On  the  Clyde  Scotch  ooal  was  burned,  and  they  all 
knew  the  amount  of  smoke  given  off  by  that  coal  or  the 
Newcastle  ooal.  So  far  as  condensers  were  concerned,  he  might 
say  that  personally  he  had  not  had  trouble  with  condenser 
tubes  in  torpedo  boats.  He  had  been  on  board  vvflien  a  torpedo 
boat  was  running  her  trials,  and  it  was  true  a  tube  might  give 
way  here  and  there.  That,  however,  was  simply  a  case  of  a 
defective  tube,  the  same  as  might  happen  with  any  condenser,  and 
it  was  not  due  to  the  fact  that  it  was  a  torpedo-condenser  tube. 
In  torpedo  boats  which  were  propelled  by  reciprocating  engines 
the  vibration  when  running  at  full  speed  was  enormous,  but 
with  the  turbine-propelled  craft  the  vibration  was  comparatively 
slight.  He  would  certainly  say  it  was  absolutely  necessary  that 
torpedo  boats  and  all  warships  should  run  their  trial  trips  in 
fighting  condition. 

The  Chairman  said  it  would  be  interesting  to  have  some 
results  of  what  had  been  done  by  torpedo  boats  during  recent 
wars.  Had  the  torpedo,  when  manipulating  by  Western  nations, 
been  found  to  be  really  effective  or  not?  He  had  been  under 
the  impression  that  the  torpedoes  had  not  quite  come  up  to 
expectations.  In  the  case  of  the  Niger,  to  which  the  author 
had  referred,  they  certainly  could  not  have  been  keeping  a 
very  good  look  out,  or  the  Chinese  would  not  have  been  able 
to  tow  a  junk  up  to  the  Niger's  bows  and  then  explode  it.  One 
thing  that  had  struck  him  in  the  pictures  that  had  been  shown 
on  the  screen  was  the  enormous  amount  of  smoke  coming  from 
the  funnels  of  the  torpedo-boat  destroyers.  He  gathered  from 
that  that  it  was  not  good  Welsh  ooal  that  they  were  burning.  , 
The  question  occurred  to  him  whether  in  the  gaining  of  a  knot 
or  two  more  speed  they  did  not  reduce  the  standard  of  the 
vessel  beyond  what  might  be  necessary.  They  knew  that  after  a 
torpedo  boat  had  delivered  an  attack  it  had  to  clear  off,  but 
where  they  went  to  the  extreme  of  having  the  shafts  bending 
he  thought  it  would  be  better  to  do  away  with  a  little  bit  of 
6poed  and  have  more  reliability. 

Mr.  Harding,  in  the  course  of  his  reply,  said  that  the  engines 
of  the  merchant  steamer  did  more  millions  of  revolutions  than 
the  navy  ships  did  tens  of  thousands.  The  question  of  weight 
must  always  count,  for  weight  meant  durability.  With  regard 
to  water-tube  boilers,  they  got  priming  if  they  got  salt  water 
in  the  feed,  and  in  that  respect  they  were  not  so  good  as  the  old 
Scotch  boiler.  The  coal  capacity  of  a  destroyer  of  80  tons  was 
practically  from  13  to  15  hours,  steaming  at  30  knots. 


Permanent  Magnets. — In  a  paper  recently  read  on 
"  Magneto  Ignition  "  before  the  Auto-cycle  Club,  Mr.  Horace 
M.  Wyatt  says:  "All  so-called  'permanent'  magnets 
gradually  lose  their  strength,  especially  when  subjected  to 
excessive  vibration  or  rough  usage.  It  is,  consequently, 
necessary  to  re-magnetise  them  at  intervals,  say,  every  two 
years.  The  process  is  a  simple  and  inexpensive  one,  the 
magnets  being  rubbed  across  the  poles  of  a  strong  electro 
magnet.  The  correct  polarity  may  be  obtained  from  the  rule : 
'  That  end  of  a  bar  which  is  last  to  leave  a  pole  of  the  electro 
magnet  is  of  opposite  polarity  to  that  pole.'  If,  for  any 
reason,  the  armature  is  ever  removed  from  between  the  poles 
of  the  field  magnets,  the  magnetic  circuit  should  be  completed 
by  laying  a  piece  of  iron  of  suitable  size  across  the  poles,  other- 
wise the  magnets  will  lose  in  strength." 
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REISERT    PATENT    SYSTEM    OF  WATER 
SOFTENING   AND  PURIFICATION. 

The  Reisert  system  of  softening  and  purification  is  based 
upon  what  is  known  as  the  lime  and  soda  cold  process.  To 
take  out  the  temporary  hardness  (consisting-  principally  of 
carbonate  of  lime)  the  crude  water  is  treated  with  hydrate 
of  lime  in  the  form  of  clear  lime  water,  and  for  the 
permanent  hardness  (consisting  principally  of  sulphates  of 
lime  and  magnesia)  carbonate  of  soda  is  added.  The 
reactions  take  place  in  a  chamber  of  suitable  size,  to  afford 
time  for  its  proper  accomplishment  as  the  water  runs 
through.    The  water  is  then  filtered  and  run  off  for  use. 

The  crude  water  first  enters  a  tank  with  three  compart- 
ments, viz.,  a  lime-slaking  tank  for  preparing  the  lime 
solution,  which  in  proper  quantity  for  a  12  hours'  working 
is  run  into  the  "  lime  saturator " ;  a  compartment  for 
preparing  the  soda  solution  of  suitable  strength  and  for  a 
similar  period,  and  is  run  off  into  the  "  soda  vessel " ; 
a  compartment  provided  with  three  gauged  openings,  the 
centre  one  (the  largest)  running  direct  to  the  "  mixing 
pipe  "  of  the  "  reaction  chamber  " ;  and  one  running  to 
top  of  soda  tank,  and  is  of  such  a  size  as  to  displace  the 
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The  Reisert  Water  Softener  and  Purifier  '■ 

soda  solution  and  cause  it  to  pass  over  to  the  reaction 
chamber  in  12  hours.  The  other  opening  runs  to  the 
lime  saturator,  and  displaces  clear  saturated  lime  water 
to  the  reaction  chamber.  This  opening  is  adjustable. 
The  three  openings  together  deliver  the  quantity  of  water 
per  hour  for  which  the  softener  is  constructed.  The 
chemical  reactions  occur  in  the  reaction  chamber  as  the 
water  runs  through,  the  solids  being  thrown  down  as 
mud,  part  of  which  falls  on  the  conical  bottom  of  the 
chamber,  and  can  be  periodically  blown  down  by  the  pipe 
and  cock  provided  for  that  purpose.  The  partially  clarified 
water  finally  flows  over,  and  finds  its  way  through  the 
filter  bed,  following  the  course  of  the  arrows  into  the 
flushing  tank,  where  a  sufficient  quantity  is  impounded  for 
subsequently  cleansing  the  filter,  the  rest  running  away 
by  the  purified  water  oulet  to  storage  tank  ready  for  use. 
The  filter  bed  consists  of  stones,  gravel,  and  sand.  A 


deposit  forms  on  the  surface  of  the  sand  in  the  act  of 
filtering,  and  which  in  time  increases  the  resistance  of  the 
filter,  and  which  would  finally  block  it ;  but,  as  the 
resistance  rises,  the  height  of  the  column  of  water  in 
the  overflow  pipe  rises,  and  the  filtering  continues,  the 
level  of  the  water  in  the  syphon  rising  in  sympathy  with 
it.  When  the  syphon  comes  into  operation,  and  the  course 
of  the  water  through  the  filter  is  reversed,  following  the 
direction  of  the  arrows,  the  impounded  clear  water  in  the 
flushing  tank  being  used  to  cleanse  the  filter  bed.  As  this 
tank  empties,  the  air  pipe  becomes  exposed  and  breaks 
the  syphon,  and  the  parts  resume  their  normal  function. 
The  flushing  is  therefore  automatic;  it  occurs  only  when 
it  is  required,  and  needs  no  attention.  Its  frequency,  of 
course,  depends  upon  the  quality  of  the  water. 

The  apparatus  is  now  manufactured  by  Messrs.  ltoyles 
Limited,  Irlam,  near  Manchester. 


THE   BARAGWANATH  CONDENSER. 


The  illustration  herewith  shows  a  sectional  elevation  of 
the  Baragwanath  condenser,  manufactured  by  William 
Baragwanath  and  Son,  Chicago,  111.  The  water  is  fed  in 
the  side  of  the  condensing  chamber,  which  it  enters  in  a 
thin  circular  sheet,  which  passes  down  through  the  con- 
tracted throat  with  such  velocity  as  to  carry  with  it  the 
air  passing  over  with  the  steam  and  in  the  condensing 
water  itself.  A  supply  of  1 1  gallons  per  I.H.P.  per  minute 
is  said  to  be  ample.  The  throat  is  carefully  bored  its 
entire  length.  The  water  nozzle  is  adjustable,  thereby 
admitting  of  close  regulation  of  the  water  supply  while 
still  maintaining  the  circular  form  of  the  stream  of  water 


Section  of  the  Baragwanath  Condenser. 

as  it  enters  the  condensing  chamber,  and  exposing  the  same 
large  condensing  surface.  Even  when  nearly  shut  off,  the 
manufacturers  claim  there  are  no  bare  spots  on  the  side 
of  the  condensing  chamber,  the  circular  sheet  of  water 
simply  being  thinner.  The  relief  valve  seats  on  a  heavy 
moulded  rubber  gasket,  which  is  readily  removable,  and  is 
cushioned  by  a  spring  to  take  off  the  jar  on  the  condenser 
when  it  lifts.  The  condenser  is  applicable  to  any  purpose 
for  which  a  vacuum  is  required.  It  is  set  at  a  height  of 
34  ft.  above  the  hot  well,  and  clears  itself  of  the  discharge 
water  and  air  by  gravity  alone.  According  to  the  American 
Electrician,  the  manufacturers  claim  that  it  will  secure 
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and  maintain  a  vacuum  ranging  from  24  in.  to  26  in. 
ordinarily,  and  will  syphon  its  own  water  safely  up  to 
15  ft.  as  a  maximum.  Any  ordinary  type  of  pump  will 
answer  as  a  supply. 


HIGH-SPEED   TOOL  STEEL.* 

High-speed  tool  steel  is  not  a  new  thing.  What  is  really  new  is 
the  method  of  treatment  and  the  result.  I  do  not  mean  to  say 
that  you  could  get  a  steel  made  before  the  advent  of  high-speed 
steel,  and  by  any  process  make  it  give  results  equal  to  what 
"  Speedicut,"  for  instance,  will  do.  Such,  of  course,  could  not 
be  the  case,  but  what  I  do  mean  to  say  is  that  high-speed  steel 
is  similar  to,  and  is  composed  of,  much  the  same  materials  as 
the  old  self-hardening  steels,  such  a9  the  deservedly  famous 
"  Mushet."  High-speed  steel  is  a  development  of  and  an 
improvement  of  self-hardening  steel.  The  same  materials,  the 
chief  of  which  are  carbon,  iron,  tungsten,  and  chromium,  give 
them  both  their  particular  virtues;  but  it  was  found  that,  by 
increasing  the  proportion  of  certain  materials  and  decreasing 
the  proportion  of  others,  a  self-hardening  steel  was  produced, 
which,  if  in  hardening  was  treated  in  a  proper  manner,  would 
give  results  on  any  material  much  in  advance  of  what  any 
steel  previously  made  could  do. 

The  average  self-hardening  steel  contains:  — 

Carbon    150  to  2  00 

Tungsten    4  00  to  6  00 

Chromium    25  to  '30 

Manganese    30  to  '50 

While  high-speed  steel  is  composed  of:  — 

Carbon    60  to  80 

Tungsten    8  00  to  15  00 

Chromium    3  00  to  5  00 

Manganese    "12  to  '25 

Silicon    05  to  '25 

Comparing  the  analyses  of  the  two  it  will  be  seen  that 
carbon,  usually  the  most  important  constituent  in  steel,  plays 
only  a  secondary  part  in  high-speed  steel.  The  precise 
proportion  of  it  is  not  of  great  importance.  More  of  it  makes 
the  steel  harder,  but  hardness,  beyond  a  certain  point,  is  not 
so  essential  as  that  the  steel  shall  retain  its  hardness  at  high 
temperatures.  Self-hardening  steel  contains  more  than  twice 
as  much  carbon  as  high-speed  steel,  but,  as  it  cannot  with- 
stand such  temperatures  as  high-speed  steel,  it  is  evident  that 
it  is  some  other  constituent  that  gives  this  latter  its  advantage. 

It  is  the  tungsten  which  makes  the  difference.  High-speed 
steel  has  twice  as  much  of  this  metal  as  self-hardening,  and  a 
much  greater  proportion  of  chromium.  These  are  the 
constituents  which  are  of  importance— the  other  minor  ones, 
of  cour.se,  play  their  part — and  through  them  variations  can 
be  made  which  alter  the  characteristics  of  the  steel. 

The  credit  for  the  discovery  that  such  a  steel  could  be  made 
is  due  to  Messrs.  Taylor  and  White,  of  the  Bethlehem  Iron  and 
Steel  Works,  Pennsylvania,  U.S.A.,  and  the  process  of  harden- 
ing which  they  introduced  is  known  by  their  joint  names.  It 
was  found  that  by  subjecting  an  ordinary  self-hardening  steel 
to  a  certain  treatment  it  was  possible  to  cut  some  materials 
at  a  much  greater  speed  than  was  previously  thought  possible. 
In  saying  "  some  materials,"  there  are  people  who  have  thought 
that  they  might  attain  results  equal  to  those  given  by  high- 
speed steel  by  treating  ordinary  self-hardening  steel  in  various 
ways  similar  to  the  Taylor-White,  but  with  variations  of  their 
own.  Now,  whilst  it  is  quite  possible  to  get  improved  results 
on  soft  material  such  as  very  mild  steel  and  soft  cast  iron,  it 
is  only  possible  on  those  materials  because  the  process  to  which 
the  steel  was  subjected  left  it  extremely  soft,  necessarily  harder, 
of  course,  than  the  material  it  cut  well,  but  of  no  use  whatever 
against  hard  material.  Another  misapprehension  that  was 
common  some  time  ago  was  that  a  soft  steel  might  cut  a 
harder  one.  It  needs  no  demonstration,  when  scientifically  con- 
sidered, that  this  idea  is  quite  fallacious.  No  doubt  high- 
speed steels  in  a  condition  such  that  when  tried  with  a  file  have 
appeared  to  be  as  soft  as  the  material  cut  have  done  remarkable 
things;  but  that  they  were  really  harder,  though  perhaps  only 
to  a  slight  extent,  than  the  material  cut  appears  to  be  without 
doubt.  Such  hardness  as  they  had,  they  retained  at  very  high 
temperatures,  which  was  the  reason  for  the  good  results.  Any 
water-hardening  steel  would  have  lost  its  hardness,  no  matter 
how  hard  it  may  have  been,  at  a  much  lower  temperature. 

The  essentials  of  the  Taylor-White  process  of  hardening 
were  that  the  steel,  after  forging,  should  be  first  subjected  to 
a  high  heat,  and  then,  without  having  become  cold,  and  as 
part  of  a  continuous  process,  subjected  to  a  lower  heat.  Thin 
process  had  a  beneficial  effect  on  self-hardening  steel  only ; 

*  Abstract  of  paper  by  Mr.  Arthur  B.  Corby,  read  before  the  Salford  Science 
Students'  Association,  April  8th,  1905. 


to  subject  carbon  steel  to  the  same  process  would  ruin  it 
absolutely.  It  was  this  revolution  in  the  ideas  of  what  tempera- 
tures steel  should  be  heated  to  that  caused  a  great  deal  of 
trouble  in  getting  high-speed  steel  into  satisfactorily  daily  use. 
It  took  a  long  time  to  persuade  toolsmiths  that  it  was  possible 
to  heat  any  tool  steel  to  such  temperatures  as  2,000  deg.  to 
2,300  deg.  Fah.  without  utterly  spoiling  it.  The  reluctance  to 
change  their  ideas  was  perfectly  natural  when  it  is  remembered 
that  they  were  asked  to  abandon  the  knowledge  gained  by 
generations  of  experience  in  tool  steel,  which  taught — and,  up  to 
the  time  of  the  coming  of  high-speed  steel,  truly  taught — that 
tool  steel  heated  beyond  a  bright  red  is  spoilt. 

Seeing,  then,  that  only  self-hardening  steel  was  improved 
by  the  process,  it  was  evident  that  the  special  constituents  of 
which  it  is  composed  gave  it  its  advantage,  and,  by  working  on 
this  knowledge  and  making  variations,  what  is  now  known  as 
high-speed  steel  was  evolved. 

The  next  step  was  to  manufacture  the  steel  in  such  a  form 
that  it  oould  be  put  upon  the  market  for  general  use.  As  at 
first  sold  it  was  somewhat  unwieldy  to  handle,  on  account  of 
the  then  necessary  hardening  "treatment"  required.  This 
word  "treatment"  was  evidently  employed  because  it  could  not 
really  be  termed  hardening,  as  hardening  was  then  understood. 
The  forging,  even  at  that  early  stage,  was  found  to  be  not  much 
more  difficult  than  with  ordinary  self-hardening  steel,  with  due 
care.  The  stumbling  block  was  the  treatment.  After  the  tool 
was  forged  it  was  necessary  to  heat  the  nose  to  a  white  heat, 
then  quickly  reduce  it  to  a  low  red,  hold  it  at  that  heat  for 
some  minutes,  and  finally  cool  it  off  in  air.  In  order  to  bring 
the  tool  quickly  from  the  white  heat  to  the  red,  a  vessel  of 
molten  lead  was  required  close  at  hand,  into  which  the  nose 
of  the  white-hot  tool  could  be  immediately  placed.  It  will 
be  seen  that  the  process  was  cumbersome,  although  it  must 
be  said  that  the  results  were  very  good. 

In  Sheffield,  as  well  as  in  the  United  States,  the  system  was 
to  return  the  tools  to  the  maker  for  re-forging  and  re-treating 
when  it  became  necessary.  This  was  at  the  best  a  very  incon- 
venient system,  and,  had  it  not  been  possible  to  devise  simpler 
processes  to  attain  the  same  end,  or  to  obtain  steels  capable  of 
results  equally  good  with  simpler  processes,  high-speed  steel 
would  not  have  made  anything  like  the  progress  it  has  done. 

My  firm  (Thos.  Firth  and  Sons  Limited,  of  Sheffield)  was 
amongst  the  first,  if  not  the  first,  to  regularly  produce  a  high- 
speed steel  in  this  country  such  that  after  it  was  sold  the 
buyer  could  work  it  easily  himself.  This  steel  was  called 
"  Speedicut,"  a  name  which,  it  was  thought,  gave  an  indication 
of  the  nature  of  the  steel,  and  one  easily  remembered.  Progress 
in  the  manufacture  has  been  made  since  then,  but  Messrs. 
Firth  and  Sons  Limited  have  adhered  to  the  name,  as  the 
steel  quickly  made  a  good  reputation  for  itself.  The  method 
of  hardening  this  first  edition  of  '*  Speedicut "  was  rather  com- 
plicated, inasmuch  as  it  had  to  be  tempered  after  hardening. 
As  in  the  case  of  the  other  steel:  At  first  bars  could  not  be 
made  longer  than  about  18  in.  or  24  in.,  but  beyond  this,  as 
regards  the  form  in  which  it  was  sold,  it  was  precisely  similar 
to  ordinary  self-hardening  and  carbon  qualities.  In  order  to 
see  how  the  difficulties  were  gradually  eliminated  from  the  use 
of  high-speed  steel,  and  have  an  idea  of  the  consecutive 
improvements  made  as  the  knowledge  of  its  properties  developed, 
it  should  be  stated  how  this  earliest  high-speed  steel  was  treated. 
As  regards  forging,  this  was  carried  out  as  you  would  any  self- 
hardening  steel ;  the  only  point  to  watch  was  the  temperature. 
It  was  important  that  it  should  be  forged  at  a  good  red  heat, 
and  not  hammered  at  all  below  that  heat.  The  practice  which 
used  to  be  general  with  carbon  steels  of  continuing  to  hammer 
until  the  steel  had  dropped  to  a  black  heat  had  to  be  discarded 
because  it  was  found  to  be  distinctly  harmful.  Possibly  extra 
forging  in  some  cases  on  carbon  steel  has  a  tendency  to  close 
up  the  grain  of  the  metal  and  to  a  certain  degree  improve  it, 
but  this  only  applies  to  certain  edge  tools.  Eeturning  to  the 
high-speed  steel :  After  forging  it  was  heated  to  a  bright  yellow 
colour  just  short  of  a  white  heat,  and  then  putdown  in  a  dry 
place  to  cool  off.  Having  become  quite  cold,  the  tool  was 
preferably  ground  up  to  shape  and  re-inserted  in  the  fire  with 
the  shank  end  inwards.  It  was  then  warmed  up  slowlv — for 
small  tools  without  using  the  blast,  and  for  large  ones  with  just 
enough  blast  to  keep  the  fire  red.  It  was  allowed  to  remain 
until  the  cutting  portion  of  the  tool  became  a  dull  red,  when  it 
was  removed  and  laid  down  in  a  warm  dry  place  to  cool.  The 
tool  was  ready  for  use  as  soon  as  it  had  cooled  sufficientlv  to 
allow  of  its  being  placed  in  position  in  the  machine.  The  whole 
process  was  a  somewhat  lengthy  one.  It  was,  however,  an 
advance  on  the  Taylor-White  process,  in  that  it  needed  no 
special  apparatus  or  knowledge,  and  it  gave  equally  good 
results.  The  second  heating  and  cooling  was  of  the  nature  of 
an  annealing  rather  than  of  tempering,  and  was  found  to  be 
quite  necessary.  If  tools  were  put  to  work  without  goin? 
through  this  annealing  it  was  found  that  they  quicklv  lost 
their  edge,  and  it  was  reasoned  that  they  were  otherwise  so 
extremely  hard  or  brittle  that  minute  particles  broke  away 
from  the  cutting  edge,  making  it  lose  its  clearance,  and  the 
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friction  of  the  moving  work  rounded  off  the  end  and  the  tool 
ceased  to  cut.  This  reasoning,  for  it  was  never  actually  proved, 
was  justified  by  the  results,  for  the  annealing  or  tempering 
process  made  the  tools  cut  in  a  remarkable  fashion. 

(To  be  continued.) 


Barrow-in-Furness —H. M.S.  Dominion  left  Barrow  on 
May  30th,  proceeding  to  Liverpool,  where,  after  coaling,  she 
will  be  put  through  her  final  trials,  and  then  will  go  to 
Portsmouth  to  await  commissioning.  The  delay  in  delivery  of 
the  Dominion  has  been  caused  by  the  alterations  which  the 
Admiralty  have  made.  One  great  alteration  was  the  fitting 
of  oil  burners  under  her  boilers  and  the  provision  of  suitable 
storage  capacity  in  her  bottom.  If  oil-burning  warships  come 
to  be  standard  practice,  then  we  anticipate  trouble  here.  At 
present  the  wing  bunkers  containing  coal  serve  as  a  protection. 
Even  if  a  shell  penetrates  the  outer  plating  the  coal  bunker 
forms  a  very  good  protection  to  the  inner  plating.  During  the 
past  month  official  trials  by  the  Japanese  officers,  with  Captain 
Iwamuto  in  charge,  have  been  conducted  at  Eskmeals  on 
Vickers'  private  testing  grounds  of  armour  plate  and  pro- 
jectiles entering  into  the  manufacture  of  the  Japanese  warships. 
As  details  of  the  tests  have  already  appeared  in  The  Practical 
Engineer,  we  will  not  repeat  them,  except  so  far  as  to  say  that 
botli  the  Tickers'  projectile  and  armour  plate  gave  the  highest 
satisfaction  to  the  Japanese  officials.  The  launch  of  the 
Japanese  battleship  is  being  delayed  pending  the  arrival  of  a 
Japanese  princess,  who  is  to  perform  the  ceremony,  which,  by 
the  way,  is  a  much  more  elaborate  and  picturesque  function 
than  ordinary  British  launches.  Although  the  actual  launch 
is  delayed,  this  will  make  no  difference  to  delivery,  as  work 
is  being  actively  proceeded  with,  especially  in  the  gun-mounting 
department.  These  shops  (which  now  form  the  largest  part 
of  Vickers'  works  at  Barrow)  are  very  busy,  and  will  be  for 
some  considerable  time,  with  all  weights  of  mounting,  12  in., 
10  in.,  and  9  2  in.  forming  the  bulk  of  the  work  in  hand.  The 
work  of  this  department  is  finding  such  appreciation  that  a 
large  new  drawing  office  is  being  built  to  supplement  the 
present  gun-mounting  drawing  office.  Although  for  the  past 
three  or  four  months  incessant  rumours  have  been  circulating 
concerning  large  orders  to  be  placed  for  ships  by  Russia,  Brazil, 
Spain,  etc.,  they  have  never  assumed  any  solidity,  and  we 
refrain  from  expressing  any  opinion  on  them.  Vickers 
evidently  are  expecting  a  large  influx  of  orders,  as  they  are 
extending  their  fitting-out  berth  to  the  east  of  the  high-level 
bridge,  and  have  staked  out  a  large  plot  of  ground  for  that 
purpose.  The  scheme  includes  the  erection  of  another  large 
electric  crane  of  the  "  hammer "  ty^pe,  of  which  we  gave  an 
illustration  some  time  ago.  The  steamers  Reindeer  and  Roe- 
buck, both  belonging  to  the  Great-Western  Railway  Company, 
which  have  been  in  for  repairs,  have  now  left  Barrow.  The 
Roebuck  was  very  badly  damaged  by  fire.  The  firm  are  still 
engaged  building  the  100ft.  submarine  of  the  "A"  class,  and 
many  are  on  the  stocks  and  being  fitted  out.  The  ill-fated 
A5,  on  which  the  latest  accident  occurred,  is  in  the  Devonshire 
Dock  alongside  Vickers'  wharf. 

The  Clyde  — Since  our  last  report  the  month  gone  by  has 
not  added  to  the  gaiety  of  the  shipbuilding  fraternity  on  the 
Clyde.  The  new  orders  booked  during  the  month  have  been 
painfully  few,  according  to  the  official  acknowledgments  of 
orders  received.  The  hope,  however,  is  pretty  general  that, 
owing  to  the  trifling  labour  troubles  with  the  pattern  makers 
and  engineers,  the  full  extent  of  new  contracts  has  not  been 
disclosed.  Messrs.  Murdoch  and  Murray,  Port  Glasgow,  report 
being  favoured  with  an  order  to  build  another  four — additional 
to  two  on  hand — of  the  passenger  and  cargo  steamers  for 
service  on  the  River  Amazon  for  American  owners.  Messrs. 
G.  and  J.  Burns  Limited,  Glasgow,  have  commissioned  the 
Fairfield  Shipbuilding  and  Engineering  Company  Limited  to 
build  a  turbine  passenger  steamer  of  great  power  and  high 
speed  for  the  return  daylight  service  between  Ardrossan  and 
Belfast.  Messrs.  Fleming  and  Ferguson  Limited,  Paisley,  have 
booked  an  order  from  the  Government  for  a  self-propelling 
dredger  to  be  employed  on  the  improvements  designed  on  the 
River  Gambia.  Messrs.  Mackie  and  Thomson,  Govan,  have  an 
order  from  Messrs.  Pile  and  Company,  of  London,  for  foreign 
owners,  for  one  of  the  largest  trawlers  ever  booked.  She  will 
be  about  150  ft.  long,  fitted  with  the  most  approved  appliances 
of  the  day,  and  is  destined  for  the  Newfoundland  fishing 
trade.  The  launches  since  our  last  report  number  a  matter  of 
18  craft  of  all  kinds,  the  most  important  of  which  wrs  the 
Bassa,  a  twin-screw  steamer  of  1,000  tons  gross,  built  by  Messrs. 


D.  J.  Dunlop  and  Company,  Port  Glasgow,  for  the  West  African 
coast  trade  of  Messrs.  Elder,  Dempster,  and  Company,  Liver- 
pool. Her  dimensions  were:  Length  220ft.  by  63ft.,  having 
two  sets  of  triple-expansion  engines,  with  cylinders  13  in.,  21  in., 
and  34  in.,  by  24  in.  Messrs.  Lobnitz  and  Company  Limited, 
Renfrew,  launched  a  powerful  hopper-bucket  dredger  for  the 
Suez  Canal  Company,  which  has  a  hopper  capacity  of  2,000 
tons.  She  is  270  ft.  in  length  by  47  ft.  by  20  ft.  2  in.,  and  is 
the  seventy-eighth  vessel  built  by  Messrs.  Lobnitz  and  Com- 
pany for  the  Suez  Canal  Company — surely  a  record  in  ship- 
building. Messrs.  Bow,  McLachlan,  and  Company,  Paisley, 
launched  H.M.S.  Prudent  to  the  order  of  the  Admiralty.  This 
vessel  is  a  powerful  twin-screw  tug  of  light  draught,  similar 
in  design,  but  of  larger  dimensions,  to  the  H.M.S. 's  Enterprise, 
Adventure,  and  Assurance,  built 'by  the  same  firm  for  Govern- 
ment a  few  years  ago.  The  builders  deliver  her  complete  in 
every  respect,  so  far  as  hull  and  machinery  are  concerned. 
Messrs.  Denny  Brothers,  Dumbarton,  launched  the  Invicta, 
a  turbine  steamer  of  2,000  tons,  for  the  cross-Channel  traffic 
of  the  South-Eastern  and  Chatham  Railway  Company.  Messrs. 
McMillan  and  Son,  Dumbarton,  launched,  for  Amsterdam 
owners,  the  steamer  Emland,  a  screw  vessel  of  4,000  tons  gross. 
The  total  tonnage  sums  up  to  over  31,000  tons  for  a  month, 
a  fairly  good  record.  Among  the  items  of  interest  this  month 
may  be  noted  the  purchase  of  two  steamers  presently  building 
by  Messrs.  Win.  Hamilton  and  Company,  Port  Glasgow,  of  6,700 
tons  capacity,  secured  by  Messrs.  Lewis  Heron  and  Company, 
London,  for  the  sum  of  ,£81,000.  One  is  here  strongly  tempted 
to  paraphrase  an  old  proverb,  and  render  it  in  this  case,  as 
''courage  brings  its  own  reward "  to  the  speculative  ship- 
builder. Messrs.  Napier  and  Miller  Limited  have  secured 
some  15  acres  of  ground  for  a  new  yard  further  down  the 
Clyde  at  Old  Kilpatrick.  This  firm  are  obliged  to  leave  their 
present  yard  at  Yoker,  owing  to  the  Clyde  Trust  requiring  the 
ground  for  their  trust  undertakings  in  dock  accommodation. 
Mr.  Henry  M.  Napier,  the  head  of  the  firm,  is  a  grandson  of 
the  famous  Mr.  Robert  Napier,  engineer  and  shipbuilder,  whose 
name  was  associated  so  closely  with  Shandon  in  his  declining 
years.  Mr.  Miller,  the  other  partner,  won  his  spurs  with 
Connel  and  Company,  of  Scotstoun,  prior  to  being  associated 
with  Mr.  H.  Napier. 

Mid-Tyne- — It  must  be  admitted  that  a  casual  view  of  the 
Mid-Tync  yards  fails  to  show  the  state  of  depression  which  at 
present  overhangs  the  shipbuilding  industry  of  the  north-east 
coast.  The  number  of  vacant  berths  is  not  so  great  as  one 
would  suppose,  and  in  the  case  of  one  or  two  yards  work  is 
being  conducted  at  a  high-pressure  scale.  Armstrong's  Walker 
yard  is  only  moderately  busy,  there  being  one_  or  two  un- 
occupied berths.  Messrs.  Swan,  Hunter,  and  Wigham  Richard- 
son Limited  are  very  well  engaged  at  present,  and  have,  besides 
the  great  Cunarder,  a  number  of  vessels  in  the  "  half-up " 
stage.  Messrs.  Hawthorn,  Leslie,  and  Company  have  an 
average  amount  of  work  in  hand,  and  Messrs.  Robert  Stephenson 
are  engaged  on  five  or  six  vessels,  with  others  to  follow.  The 
Tyne  Iron  Shipbuilding  Company  and  the  Northumberland 
Shipbuilding  Company  are  fairly  well  employed;  in  fact,  the 
vicinity  of  Wallsend,  Walker,  and  Hebburn  show  little  to 
suggest  bad  times.  Unfortunately  the  Jarrow  firm — Messrs. 
Palmer  and  Company — is  very  slack  at  present,  and  work  i9 
suspended  in  some  parts  of  the  yard  owing  to  constructional 
alterations.  The  number  of  unemployed  workmen  in  Jarrow 
lias  been  greatly  increased  by  the  closing  of  the  steel  works  in 
consequence  of  the  strike  of  gas-producer  men.  The  men 
demand  an  increase  of  7£  per  cent  on  their  wages,  which  increase 
has  been  refused  by  the  masters.  Messrs.  Elder,  Dempster,  and 
Company  have  placed  an  order  with  Messrs.  Swan,  Hunter,  and 
Wigham  Richardson  Limited  for  a  pontoon  dry  dock  to  be 
stationed  at  Forcados,  West  Africa.  This  dock  will  be  avail- 
able for  all  vessels,  and  capable  of  docking  warships,  which  will 
be  a  great  boon,  as  there  are  no  docking  facilities  for  such 
between  Malta  and  the  Cape.  From  the  above  firm's  Neptune 
yard  was  launched  the  steamer  Christian  Bors,  built  to  the 
order  of  Mr.  V.  Torkildsen,  of  Bergen.  The  propelling 
machinery  and  boilers  were  constructed  at  the  Neptune  Engine 
Works.  From  their  Wallsend  yard  has  been  launched  the 
steamer  Sutton  Hall,  built  for  the  Hall  Line  of  the  Ellerman 
Lines.  This  vessel  is  387  ft.  in  length,  and  has  been  designed 
to  carry  a  cargo  of  about  7,000  tons.  Triple-expansion  engines 
for  the  steamer  have  been  constructed  by  the  Wallsend  Slip- 
way and  Engineering  Company  Limited.  Messrs.  Hawthorn, 
Leslie,  and  Company  Limited  have  launched  the  steamer  Port 
Caroline.  She  is  the  first  of  two  vessels  which  the  builders 
have  in  hand  for  Messrs.  Milburn,  and  has  accommodation  for 
a  number  of  first-clas  passengers.  The  dimensions  of  the  vessel 
are:  Length,  333  ft.  over  all;  beam,  49ft.;  and  depth  moulded, 
28  ft.  6  in.  The  machinery  and  boilers  are  being  supplied  by 
the  North-Eastern  Marine  Engineering  Company  Limited. 
Messrs.  Robert  Stephenson  and  Company  Limited  have  launched 
from  their  yard  at  Hebburn  a  fine  steamer  to  carry  a  dead- 
weight cargo  of  about  6,300  Ions,  and  built  to  the  order  of 
Messrs.  John  Coverdale  and  Son,  West  Hartlepool.    She  was 
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named  Muriel  Coverdale,  and  is  352  ft.  in  length  by  47  ft.  in 
breadth,  and  has  been  constructed  to  take  the  highest  class 
in  Lloyd's  register.  The  North-Eastern  Marine  Engineering 
Company  are  supplying  her  machinery.  The  Northumberland 
Shipbuilding  Company  Limited  have  launched  a  fine  steel  screw 
steamer  Othello,  built  to  the  order  of  the  Red  Cross  Line 
Limited,  Liverpool.  She  has  been  constructed  under  special 
survey  to  the  highest  class  at  Llyod's  three-deck  rule  of  the 
single-deck  type,  and  is  fitted  with  long  poop,  long  bridge, 
and  top-gallant  forecastle.  She  is  353  ft.  in  length,  47  ft.  3  in. 
beam,  28  ft.  3}  in.  in  depth. 

The  Wear,  Sunderland.— Work  about  the  yards  and 
engine  shops  is  fairly  plentiful,  nearly  all  the  berths  being 
occupied.  The  smiths  on  strike  have  had  a  conference  with 
their  employers.  The  masters  insist  on  the  reduction  of  wage, 
and  say  they  are  using  castings  which  they  find  to  be  cheaper, 
and  so  will  dispense  with  much  of  the  work  previously  done 
hv  the  smiths.  As  a  result  a  ballot  has  been  taken  by  the 
men,  and  they  have  decided  to  continue  the  strike.  During 
last  month  six  vessels  were  launched  with  an  aggregate 
tonnage  of  20,905,  which  is  an  increase  of  8,216  tons 
upon  the  corresponding  month  last  year.  Messrs.  Osboiune, 
Graham,  and  Company  have  launched  a  cargo  boat  to  carry 
2,400  tons  for  Mr.  Otto  Zelck,  of  Rostock,  Germany.  The 
engines  and  boilers  are  supplied  by  Messrs.  Geo.  Clark  Limited 
to  meet  the  requirements  of  the  German  law.  At  their  Pallion 
yard  Messrs.  Short  Brothers  have  launched  the  Cairnevis,  sister 
ship  to  the  Cairnavon,  which  is  being  fitted  out  for  Messrs. 
Cairn,  Noble,  and  Company,  of  Newcastle.  They  have  also  two 
ships  building  for  Messrs.  Taylor  and  Sanderson,  and  Messrs. 
Westall,  both  of  Sunderland.  Messrs.  Doxford  and  Sons 
Limited  are  fitting  out  a  6,300  tons  dead-weight  turret  steamer 
Nordland,  which  is  intended  for  the  iron-ore  trade  of  Messrs. 
Axel,  Brostrom,  and  Son,  of  Gothenburg.  Messrs.  Pickersgill 
and  Son  have  all  their  berths  occupied;  two  of  the  ships  are 
for  Messrs.  E.  F.  and  W.  Roberts  and  Messrs.  Japp  and  Kirby, 
both  of  Liverpool.  Messrs.  Robert  Thompson  and  Sons  have 
launched  a  single-deck  steamer  Refugie  for  the  Orders  and 
Handford  Steamship  Company  Limited,  of  Newport.  Her 
dimensions  are  313  ft.  by  45  ft.  by  23  ft.  1  in.  depth  moulded. 
The  engines  are  supplied  by  Messrs.  Geo.  Clark  Limited,  with 
cylinders  23  in.,  38  in.,  61  in.,  with  a  stroke  of  39  in.,  and  large 
boilers  of  1801b.  pressure.  From  the  Deptford  yard  Messrs. 
Sir  James  Laing  and  Son  Limited  have  launched  a  twin-screw 
passenger  boat  with  dimensions  of  270  ft.  by  38  ft.  by  21  ft.  6  in. 
The  Madrid  is  being  built  for  the  Navigation  a  Vapor  Nicolas 
Mihanovich,-  of  Buenos  Ayres,  for  their  river  trade.  There  is 
accommodation  for  100  first-class  passengers,  and  a  number  of 
seoond-class  in  addition.  Hydraulic  cargo  gear  is  fitted.  The 
decks  are  of  teak,  and  she  presents  a  very  superior  finish.  The 
engines  are  fitted  by  the  North-Eastern  Marine  Engineering 
Company  Limited,  of  1,600  indicated  horse  power,  to  give  a 
speed  of  14  knots.  Messrs.  McCall  and  Pollock  Limited  have 
a  coasting  steamer  Prince  Leopold  being  engined  at  their  works. 
She  was  built  by  Messrs.  Mackay  Brothers,  of  Alloa,  to  the 
order  of  the  Anglo-Beige  Company.  The  dimensions  are  135  ft. 
by  23ft.  6in.  by  12ft.  6in.,  and  the  engines  have  cylinders 
13in.,  22in.,  36 in.,  by  24  in.  stroke  and  a  boiler  pressiire  of 
160  lb.  Messrs.  Richardson,  YVestgarth,  are  contemplating 
considerable  improvements  in  their  works,  but  through  pressure 
of  work  on  hand  have  had  to  be  postponed.  The  Sunderland 
Shipbuilding  Company  Limited  have  launched  a  cargo  steamer 
Chr  Gylstorff  of  1,200  tons  carrying  capacity  to  - the  order  of 
Messrs.  Holm  and  Wonsild,  Copenhagen.  Her  engines  are  by 
the  North-Eastern  Marine  Engineering  Company  Limited. 
This  latter  firm  are  working  overtime.  They  have  engined  a 
mail  and  passenger  boat,  the  San  Miguel,  built  by  Messrs. 
Raylton,  Dixon,  and  Company  Limited,  to  the  order  of  the 
Empreza  Insulana  de  Naveg-acno,  of  Lisbon.  On  the  trial  a 
speed  of  13$  knots  was  attained.  At  the  south  docks  improve- 
ments are  still  being  carried  on,  and  a  new  coal  slaith  is 
being  erected. 


We  have  received  from  Messrs.  Joseph  Cook,  Sons,  and 
Company  Limited,  Washington,  Durham,  an  excellently- 
illustrated  catalogue  containing  half-tone  reproductions  of  some 
of  their  leading  iranufactures,  including  installations  of  head 
gears  or  pulley  frames,  heap-steads,  screens,  elevators,  cages, 
winding  pulleys,  tipplers,  and  wagons,  etc.,  all  classes  of  labour- 
saving  appliances,  and  tools  for  the  equipment  of  collieries. 

We  have  received  a  pamphlet  from  the  "  Long  Arm  "  System 
Company,  39,  Victoria  Street,  Westminster,  S.W.,  describing 
the  "  Long  Arm  "  system  of  the  prevention  of  ships  from  sink- 
by  electrically-operated  doors  and  hatches.  A  full-sized  work- 
ing exhibit  is  on  view  in  the  Queen's  Palace  buildings  at  the 
Naval  Exhibition  just  opened  at  Earl's  Court.  Eighteen 
vesssels  of  the  United  States  Navy  are  equipped  with  this 
apparatus. 


The  largest  telephone  plant  on  any  vessel  has  been  placed  on 
the  U.S.  steamer  Minnesota.  It  is  both  an  intercommunicating 
and  a  regular  exchange.  The  switchboard  can  be  connected  with 
the  system  of  any  city  in  which  the  ship  may  dock. 

In  the  House  of  Commons,  Major  Seely  asked  the  Secretary 
of  the  Board  of  Trade  whether  the  work  of  installing  wireless 
telegraphy  on  the  six  lightships  for  life-saving  purposes  had 
now  been  commenced.  Mr.  Bonar  Law  replied  that  the  agree- 
ment with  the  Marconi  Company  had  been  finally  settled,  and 
the  work  of  installation  would  be  put  in  hand  forthwith. 

The  John  Fritz  medal,  which  was  established  by  the  pro- 
fessional associates  and  friends  of  John  Fritz,  of  Bethlehem, 
Pennsylvania,  U.S.A.,  on  21st  August,  1902,  his  eightieth 
birthday,  to  perpetuate  the  memory  of  his  contributions  to 
industrial  progress,  has  been  awarded  to  Lord  Kelvin,  for 
"cable  telegraphy  and  other  general  scientific  achievements.' 
This  is  the  first  award  of  the  medal. 

Important  wireless  telegraph  experiments  have  been  success- 
fully conducted  for  the  past  few  days  between  the  Marconi 
station  in  Cornwall  and  the  vessels  of  the  cruiser  squadron  lying 
in  Cromarty  Firth.  Every  evening  messages  were  received  with- 
out interruption.  This  is  the  first  occasion  on  which  wireless 
messages  have  been  successfully  transmitted  for  so  great  a 
distance  overland,  free  from  the  interruptions  caused  by  large 
cities  intervening.  In  all  cases  the  signals  were  distinct,  and 
easily  read. 

The  Princess  Elisabeth,  the  first  turbine  passenger  steamer 
built  on  the  Continent,  was  launched  at  the  Cockerill  shipyard, 
Ho'voken-lez-Anverh,  recently.  The  new  steamer,  destined  for 
the  Dover  and  Ostend  mail  service,  is  108  31  m.  =  355  ft. 
long,  12  19  m.  =  40  ft.  beam,  and  9-37  m.  =  30^  ft.  deep 
under  bridge.  There  are  lo  be  two  groups  of  four  multitubular 
bond's  each  and  three  steam  turbines,  each  working  on  to  a 
propeller  shaft.  The  masts  are  to  be  fitted  with  instruments 
for  wireless  telegraphy;  and  eight  lifeboats,  besides  eight  whale 
boats  and  two  others,  are  to  be  carried.  The  vessel  is  expected 
to  attain  a  spewed  of  22  knots. 

The  Chinese  Government  has  accepted  the  tender  of  the 
Marconi  Company  for  the  installation  of  wireless  telegraphy 
on  four  warships,  and  at  three  land  stations. 


After  a  voyage  lasting  fifty-five  days,  the  steamer  Arizonan 
has  arrived  at  Philadelphia  from  Honolulu  without  having  used 
1  lb.  of  coal.  Oil  was  exclusively  used  as  fuel  on  her  journey 
of  14,000  miles,  so  that  no  stoppage  was  necessitated  for  fuel  at 
intervening  ports,  and  the  machinery  worked  without  a  hitch. 
The  vessel  at  the  finish  was  as  clean  as  a  yacht. 

A  departure  has  been  made  in  the  boiler  arrangements  of 
the  battleship  Hibernia  from  those  of  the  King  Edward  VII. 
The  former  will  have  four  boiler  rooms,  instead  of  three  as  in 
the  King  Edward  VII.,  and  these  will  be  fitted  with  thirteen 
Babcock  and  Wilcox  water-tube  boilers,  and  three  cylindrical 
or  Scotch  boilers,  the  proportion  in  the  King  Edward  being  ten 
to  six.  The  extra  boiler  room  has  been  made  by  fitting  a 
fore  and  aft  middle  line  bulkhead  in  the  after  boiler  room.  All 
the  boilers  will  be  fitted  with  oil-fuel  furnaces  before  they 
leave  Messrs.  Harland  and  Wolff's  establishment  at  Belfast. 
The  inner  bottom  of  the  Hibernia  is  being  fitted  for  the 
reception  of  oil  fuel,  and  the  injecting  pumps  and  other  fittings 
will  be  clear  of  the  fore  and  arler  bunker  bulkheads,  through 
revised  construction,  without  cutting  any  recesses,  as  had 
to  be  done  in  the  King  Edward  VII.  The  rudder  of  the 
Hibernia,  weighing  over  19  tons,  is  expected  to  be  shipped 
this  week,  after  the  propeller  shafting  is  placed  in  position. 

A  departure  has  been  made  in  the  system  of  ventilating 
the  battleship  Hibernia,  building  at  Devonport.  What  are 
technically  known  as  balfle  plates  will  in  many  cases  be  fitted  in 
the  main  ventilating  trunk,  through  which  air  is  forced  by 
means  of  electric  fans.  Branch  pipes  are  lo  be  fitted  at  the 
junctions  to  lead  down  to  all  the  decks,  flats,  storerooms,  etc., 
with  bell-shaped  ends,  which  will  diffuse  currents  of  air  through- 
out these  compartments.  This  is  regarded  as  a  great  improve- 
ment, and  from  a  hygienic  point  of  view  is  of  great  importance. 
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Agamemnon. — Messrs.  Beardmore  have  laid  down  at  Dal- 
muir,  on  the  Clyde,  the  first  keel  plate  of  the  British  battle- 
ship Agamemnon,  of  16,500  tons  displacement.  Her  armour  will 
be  specially  heavy,  and  her  guu  power  will  exceed  in  range 
anything  existing.  She  is  the  first  battleship  designed  by  Mr. 
Philip  Watts,  Director  of  Naval  Construction,  and  will  be  the 
most  powerful  of  her  class. 

The  breadth  of  the  frames  of  the  battleships  of  the  Lord 
Nelson  class  in  the  after  body,  from  the  fore  end  of  the  steering 
compartment  to  the  after  perpendicular,  will  be  about  12  ft. 
in  excess  of  that  in  the  King  Edward  VII.  class,  in  order  to 
allow  of  sufficient  room  for  the  connecting  and  steering  rods 
fitted  to  the  new  type  of  balanced  rudders,  to  clear  the  ship's 
side.  The  abolition  of  the  stern-post  by  materially  decreasing 
the  weight  of  the  after  part  of  the  ship  will  considerably  increase 
the  buoyancy,  and  render  her  more  susceptible  to  any  movement 
of  the  rudders.  At  the  same  time,  there  is  a  decrease  in  the 
rigidity  and  structural  strength,  and  considering  the  great 
strains  in  this  section  by  gun  discharges,  twisting,  hogging, 
and  sagging,  it  is  regarded  as  a  bold  experiment,  and  the  results 
are  awaited  with  a  considerable  interest  in  naval  architectural 
circles. 

In  the  course  of  a  speech  at  Gosport  recently,  Mr.  Arthur  Lee, 
M.P.,  Civil  Lord  of  the  Admiralty,  said  it  was  intended  to  carry 
out  all  repairs  in  future  in  the  Royal  Dockyards,  because  they 
could  be  done  there  as  economically  as  by  private  firms.  It  was 
not  intended  to  reduce  shipbuilding,  but  there  was  at  present 
a  lull,  for  the  good  reason  that  new  designs  for  warships  had  to 
be  prepared,  as  the  result  of  the  lesson  learnt  by  the  present 
war.  Those  designs  were  now  nearly  complete,  and  it  was 
intended  to  lay  down  the  first  battleship  of  the  new  type 
at  Portsmouth  during  the  coming  autumn. 

It  is  stated  that  the  steel  casting  which  forms  the  bed  of  the 
steering  engine  of  the  destroyer  Avon  has  developed  serious 
flaws,  and  that  the  engine  has  been  removed  to  enable  a  new 
bed  to  be  fitted.  Several  destroyers  are  temporarily  unfit  for 
service  in  consequence  of  defective  main  engine  beds,  and  recent 
examinations  show  that  considerable  strengthening  is  required 
in  these  portions  of  the  vessels'  structures.  The  enormous  power 
developed  by  these  boats  in  order  to  attain  their  designed  speed 
has  resulted  in  a  serious  straining  on  the  bearers  and  beds, 
which  are  of  slight  scantling  aud  fastened  to  a  frail  bottom. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  Hie 
Editor,  ''Practical  Engineer,"  359,  Strand,  London,  W.O.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


1861.  Book  on  Elevating  and  Conveying  Machinery  —  Can  any 

reader  recommend  a  book  on  elevating  and  conveying  machinery, 
and  if  so,  kindly  give  title  and  price'! — Hull. 

Answer. — "Hull"  should  get  a  copy  of  "The  Mechanical 
Handling  of  Material,"  by  G.  F.  Zimmer.  price  25s.,  or  "An 
Elementary  Treatise  on  Hoisting  Machinery,"  by  Joseph  Horner, 
price  7s.  Od.  Either  can  be  had  from  The  Technical  Publishing 
Co.  Limited,  359,  Strand,  London.— E.  E.  P. 

1907.  Pump. — Will  some  reader  explain  how  I  may  determine  the 
sizes  of  bore  for  delivery  and  suction  for  various  pumps  ? — Pump. 

Answer. — Ihc  Practical  Engineer  Pocket-book  gives  on  page 
359  the  following  formula  for  calculating  the  sizes  of  suction  and 
discharge  pipes  for  centrifugal  pumps  :  — 

d  =  -081  Jw  =  -255  J'G  =  -638  Jv, 
when  d  =  diameter  in  inches,  to  =  weight  of  water  in  pounds  per 
minute,  G  =  number  of  gallons  per  minute,  and  V  =  volume  of 
water  in  cubic  feet  per  minute.    For  calculating  the  flow  of  water 
in  pipes,  the  same  book  gives 

d  =  ®LkM  -  3, 


when  d  =  diameter  of  pipe  in  inches,  L  =  length  of  pipe  in  yards, 
H  =  head  of  water  in  feet,  and  G  =  gallons  delivered  per  minute. — 
W.  G. 


1909.  Vacuum. — I  should  like  the  opinion  of  any  reader  on  the 
following  :  I  have  a  vertical  jet  condenser  and  air  pump  on  engine, 
as  per  drawing.  I  can  only  get  22  in.,  or  at  best  22^  in.,  of  vacuum. 
I  cannot  find  any  air  leakage,  and  vacuum  shows  very  steady  at 
gauge.  I  think  it  is  owing  to  faulty  design  in  allowing  too  much 
clearance  at  top  and  bottom,  aud  also  being  able  to  trap  air  at  top, 
which  air  will  be  at  least  above  atmospheric  pressure  when  bucket 
is  at  top  of  stroke.  On  the  downward  stroke  this  air  will  have  to 
expand  until  the  pressure  is  equal  to  pressure  underneath  bucket 


Stroke  of  pump  IS  in.,  68  revs,  per  min.    Low-pressure  cylinders,  14§  in.  and 
24}  i„.  by  4  ft.  Stroke. 

before  any  air  or  water  can  come  through  bucket  valve,  and  bucket 
will  have  travelled  a  considerable  part  of  its  stroke  before  this 
happens.  As  to  clearance  at  bottom  I  think  this  is  not  quite  of  as 
much  importance,  as  this  will  be  mostly  filled  with  water  when 
bucket  is  at  bottom  of  stroke.  I  am  of  opinion  that  to  fit  a  new 
cover,  and  let  it  come  well  into  working  barrel  so  as  to  do  away 
with  a  lot  of  clearance  at  top  would  mend  matters,  but  would  like 
the  opinion  of  someone  who  has  had  similar  experience.  The 
engine  is  only  slightly  loaded,  and  hot  well  does  not  exceed 
110  deg  Fah.— B.  T. 

2000.  Whltworth  Exhibition. — Can  you  advise  me  what  text  books 
to  read  for  the  examination  for  a  Whitworth  Exhibition,  and  how 
far  in  these  text  books  must  be  read  ?  I  can  get  no  information 
on  this  matter  in  this  colony. — Cape  Town. 


MISCELLANEA. 


The  launching-ways  of  the  Hibernia  are  being  turned  out, 
and  the  work  of  preparing  for  lubricating  the  ground  ways 
will  be  commenced  on  the  25th  inst.  All  the  wing  and  divisional 
bulkheads  are  being  tested  by  water  pressure.  The  doubling 
plates  for  receiving  the  heads  of  the  poppets  have  been  riveted 
to  the  hull,  and  the  propeller  bosses  are  being  fitted.  The  work 
of  the  ship  generally  is  in  a  forward  state,  and  the  rudder  will 
be  hoisted  in  position  this  week. 

Litigation. — In  the  High  Court  of  Justice,  on  the  15th 
inst.,  Mr.  Justice  Grantham  gave  judgment  in  the  case  of 
Graham,  Morton  and  Co.  Limited  v.  Compagnie  L'Union  des 
Gaz.  This  related  to  a  claim  for  balance  of  account  due  on  the 
contract  carried  out  by  the  plaintiffs  at  the  Milan  Gasworks. 
Judgment  was  given  in  favour  of  the  plaintiffs. 

Electric  Tramway  and  Railway  Exhibition. — The  Third 
International  Electric  Tramway  and  Railway  Exhibition  will  be 
held  at  the  Royal  Agricultural  Hall,  London,  N.,  from  July 
3rd  to  July  14th  next.  This  exhibition  is  provided  by  "  The 
Tramway  and  Railway  World,"  to  whom  all  enquiries  should 
be  addressed. 

Institution  op  Electrical  Engineers. — Council, 
1905-1906. — The  new  president,  council,  and  officers 
elected  for  the  next  session  are  as  follow:  President,  John 
Gavey,  C.B.;  vice-presidents,  Dr.  R.  T.  Glazebrook,  F.R.S., 
J.  E.  Kingsbury,  W.  M.  Mordey,  W.  H.  Patchell;  members  of 
Council,  T.  O.  Callender,  W.  A.  Chamen,  W.  Duddell,  S.  Z.  De 
Ferranti,  Frank  Gill,  F.  E.  Gripper,  J.  S.  Highfield,  H.  Hirst, 
Colonel  H.  C.  L.  Holden,  R.A.,  F.R.S.,  Walter  Judd,  Gisbert 
Kapp,  G.  Marconi,  C.  H.  Merz,.  C.  P.  Sparks,  C.  H. 
Wordingham;  associate  members  of  Council,  A.  Campbell,  T. 
Mather,  F.R.S.,  and  A.  J.  Walter;  honorary  treasurer,  R- 
Hammond;  honorary  auditors,  Frederick  C.  Danvers,  Sidney 
Sharp;  honorary  solicitors,  Messrs.  Wilson,  Bristows,  and 
Carpmael. 
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"JACKS  OF  ALL  TRADES":    STRENGTH  IN 
LIMITATION. 

The  well-deserved  contempt  that  is  bestowed  upon  the 
class  of  individuals  who  essay  to  do  everything  that  falls 
under  their  observation  can  be  as  fitly  applied  to  some 
of  the  engineering  firms  of  this  country  as  to  the  workmen 
who  are  designated  by  the  uncomplimentary  description 
as  "Jacks  of  all  trades." 

The  works  manager  or  firm  about  to  engage  a  workman 
for  any  special  duty  would  certainly  fail  to  be  impressed 
by  a  candidate  who  claimed  to  be  quite  as  competent  to 
do  one  class  of  job  as  another,  however  varied  such  might 
be ;  but  apparently  the  governing  spirits  of  some  of  our 
large  firms  have  concluded  that  while  specialisation  may 
be  good,  and  is  absolutely  necessary  to  ensure  proper  skill 
and  the  best  results  in  a  workman,  there  is  no  necessity 
for  a  firm  to  specialise  or  to  have  any  hesitation  in  under- 
taking any  and  every  branch  of  trade  that  comes  in  any 
way  into  association  with  the  particular  part  of  the  work 
upon  which  they  may  happen  to  be  engaged. 

A  reputation  may  be  built  up  quite  deservedly  by  years 
of  experience,  say,  for  example,  in  connection  with  high- 
speed motors  or  engines;  "but  that  experience  would  be 
utterly  valueless  when  devoted  to  the  production  of  boilers. 
Yet  simply  because  boilers  have  to  be  used  with  such 
motors  or '  engines,  the  temptation  has  apparently  been 
too  strong  in  the  past  for  some  firms  to  resist  the  attempt 
to  get  all  the  work  that  is  required  for  any  particular 
contract,  rather  than  the  part  for  which  they  are  best 
fitted,  and  in  connection  with  which  they  may  have  had 
very  probably  unique  experience.  Attempts  have  been 
made  by  firms  whose  experience  has  been  of  the  highest 
value  in  one  branch  of  the  industry  to  make  that  experience 
carry  them  in  their  new  enterprises,  in  which  a  totally 
different  class  of  work  had  to  be  undertaken,  under  totally 
new  difficulties  and  new  conditions,  concerning  which  no 
experience,  whatever  had  been  acquired  or  was  possessed 
by  them,  other  than  through  the  imported  managers  and 
subordinate  men  hurriedly  engaged  or  brought  in  for  th^ 
new  ventures, 
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It  would  be  treated  almost  as  an  amusement  for  a 
serious  attack  to.be  made  upon  some  classes  of  engineering 
work  by  those  utterly  and  entirely  unfamiliar  with  modern 
practice  and  modern  methods  therein.  Yet,  apparently, 
those  who  would  be  the  first  to  complain  or  to  be  amused 
at  an  attack  being  made  upon  their  own  special  industry 
by  the  new  comer  or  the  outsider  seem  to  consider  that 
the  other  branches  of  the  trade  do  not  require  similarly 
special  experience  such  as  they  claim  to  be  necessary  for 
success  in  their  own  branch  of  the  wide  engineering 
industry. 

The  firm  that  happens  to  be  constantly  using  a  large 
quantity  of  steel,  and  who  then  seeks  by  themselves 
manufacturing  to  get  the  profit  in  connection  with  the 
manufacture  of  that  metal,  rather  than  relying  upon  the 
main  part  of  the  trade  with  which  they  had  been  associated, 
speedily  falls  into  financial  difficulties  when  attempting 
to  do  for  themselves  that  which  others  can  so  much 
better  do  for  them,  as  the  loss  that  invariably  results  upon 
the  new  manufacture  more  than  swallows  up  the  profits 
made  upon  the  old. 

The  tendency  that  has  existed  with  some  large  firms  to 
wander  into  every  department  of  the  trade  just  for  the 
purpose  of  gaining  a  little  extra  profit  fro-n  these  new 
branches  has  been  the  cause  not  only  of  a  loss  of  income 
and  a  complete  passing  of  all  the  dividends  on  the  invested 
capital,  but  an  interruption  has  actually  been  set  up  to  the 
flow  of  orders  for  the  special  work  with  which  they  had 
originally  been  solely  connected,  and  for  which  they  had 
enjoyed  a  deservedly  high  reputation.  It  needs  but  failure 
in  one  particular  department  of  a  firm's  industry  to  cause 
a  slackening  in  the  others,  and  also  to  cause  suspicion  or 
loss  of  confidence  to  be  thrown  upon  work  that  had 
hitherto  been  beyond  reproach. 

The  strong  firms  to-day  are  those  who  specialise,  and 
there  are  few  firms  big  enough  and  powerful  enough  to  be 
specialists  in  all  departments  of  the  engineering  industry. 


A  proposal  is  on  foot  to  promulgate  a  scheme  of  electric 
railway  in  North  Cheshire,  to  be  known  as  the  South 
Manchester  Railway.  The  district  to  be  covered  lies 
between  the  southern  trunk  lines  out  of  Manchester,  and 
is  of  a  residential  character.  It  is  intended  to  form  a  belt- 
line  of  standard  gauge,  constructed  as  a  light  railway, 
both  for  passenger  and  goods  traffic.  The  main  line  is  to 
lie  about  16^  miles  long,  and  the  branches  are  to  increase 
the  total  mileage  up  to  about  26  miles.  The  railway  is 
to  terminate  at  a  new  station  at  Hazel  Grove,  near  the 
Midland  Railway  Company's  new  main-line  station,  and 
a  new  terminal  station  will  be  built  in  a  central  position 
in  Manchester.  Circulars  have  been  issued,  with  a  view 
of  ascertaining  what  support  may  be  expected,  and  the 
replies  will  be  made  known  at  a  private  meeting  of  the 
proposers  some  time  this  month.  Should  these  be  satis- 
factory, an  attempt  will  be  made  to  promote  a  bill  In 
Parliament  in  time  for  the  1906  session. 


A  New  Air-hardening  Tool  Steel. — To  meet  the  demand 
for  high-speed  self-hardening  tool  steels  the  Sheffield  Steel 
Makers  Limited  have  recently  invented  and  placed  on  the 
market  a  new  air-hardening  tool  steel,  known  as  the  "Unor  " 
brand.  The  quality  of  this  steel  is  said  to  be  between 
that  of  the  original  Mushet  steel  and  the  best  modern 
high-speed  tool  steel,  and  is  to  be  sold  at  8s.  per  pound. 
The  treatment,  of  the  steel  is  very  simple.    To  harden,  all 


that  is  necessary  is  to  heat  the  steel  up  to  a  bright  red, 
under  the  critical  point,  and  to  allow  it  to  cool  naturally 
in  the  air.  To  anneal,  the  tools  are  heated  only  to  dark 
blood  red,  and  let  cool  in  the  air.  For  forging,  the  steel 
is  heated  slowly  to  the  colour  on  the  label  on  the  bar,  and 
maintained  at  that  heat  while  forging.  In  tests  made  with 
twist  drills  of  "  Unor  "  steel  at  the  Sheffield  testing  works 
on  a  railroad  tyre  made  of  Cammell's  steel  of  0'49  per 
cent  carbon,  49  holes,  each  l5/32in.  in  diameter  and  "As  in. 
deep,  were  drilled  at  an  average  speed  of  25  seconds  each. 
A  l3/iein.  drill  bored  20  holes,  2  in.  deep,  in  16|  minutes. 
In  both  cases  the  tool  was  left  in  a  good  condition.  The 
Sheffield  Steelmakers  Limited,  who  have  recently  acquired 
a  number  of  works  in  Sheffield,  have  their  head  offices  at 
Fitzalan  Chambers  in  that  city. 


Institute  of  Marine  Engineers. — On  Saturday,  May 
20th,  the  members  of  the  Institute  of  Marine  Engineers 
visited  Messrs.  John  Bennet  Lowe  and  Co.'s  Atlas  Chemical 
Works,  West  Ferry  Road,  Millwall,  E.  The  visitors  were 
given  the  opportunity  of  seeing  the  process  of  manufacture 
of  tartaric  and  citric  acids  in  its  various  stages,  from  the 
handling  of  the  raw  material  as  it  arrives  from  abroad  to 
the  point  at  which  the  finished  products  are  sent  out  for 
use,  as  the  case  may  be,  in  the  preparation  of  baking 
powder,  aerated  waters,  etc.  In  the  course  of  the  process 
carbonic  acid  gas  (C02)  is  liberated  by  the  treatment  of 
the  acid  liquors  with  calcium  carbonate.  This  is  collected 
and  drawn  through  a  series  of  purifiers  and  driers  to  the 
compressing  machinery,  where  it  is  liquefied  and  filled  into 
steel  cylinders,  for  use  chiefly  by  aerated-water  makers  and 
in  connection  with  refrigerating  works.  All  the  by-products 
that  can  be  utilised  are  turned  to  good  account.  From  the 
sulphate  of  lime,  of  which  a  large  quantity  is  produced, 
fire-resisting  plaster  and  non-conducting  compositions  for 
boiler  and  steam-pipe  coverings,  which  have  been  lately 
patented  and  placed  upon  the  market  under  the  name 
of  "  Gypo,"  are  made.  The  plant  and  machinery  are 
thoroughly  up  to  date,  and  include  steam  and  gas  engines, 
dynamos  for  the  generation  of  electricity  used  for  lighting 
the  premises  and  for  motors,  Dowson's  gas-producing  plant, 
and  all  that  is  required  for  the  efficient  and  economical 
working  of  an  important  industry. 

A  Machine  for  Breaking  Rails. — At  the  works  of  the 
Danville  Structural  Tool  Co.,  Danville,  Pa.,  there  is  a 
machine  for  breaking  rails,  which  was  designed  as  a 
substitute  for  a  shearing  machine,  the  advantage  being 
that  it  will  break  rails  into  pieces  of  accurate  length 
about  twice  as  fast  as  they  can  lie  sheared.  The  machine 
is  arranged  on  a  horizontal  bed,  with  a  flywheel  of  heavy 
construction,  and  weighs  15,0001b.  It  is  electrically 
driven,  the  gearing  running  continuously.  There  is  a 
plunger  making  from  12  to  15  strokes  per  minute.  Nor- 
mally, this  plunger  works  idly  at  the  rear  of  a  plunger 
head,  which  remains  stationary  until  a  long  wedge  is 
inserted  between  the  two,  when  the  plunger  head  is  moved 
forward  to  strike  the  rail  at  mid-span  of  two  supports. 
When  the  rails  are  not  to  be  broken  to  exact  length  the 
wedge  remains  inserted,  and  the  plunger  works  continu- 
ously.— A mrrica n  Mach  in  ist. 


The  Rugby  Engineering  Society  paid  a  visit  of  inspection  to 
the  generating  station  of  the  London  Underground  Electric 
Railways  Company  at  Lot's  Road,  Chelsea,  on  Saturday,  May 
20th.  Seventy-five  of  the  members  availed  themselves  of  the 
opportunity  granted  through  the  courtesy  of  J.  R.  Chapman, 
Esq.,  general  manager,  of  inspecting  what  is  probably  the 
largest  generating  station  in  the  kingdom.  The  party  travelled 
to  London  in  special  reserved  saloon  coaches,  which  were  also 
attached  to  the  train  for  the  return  journey.  The  whole  of 
the  station  was  thrown  open  for  inspection,  and  the  members 
of  the  party  were  allowed  access  to  all  parts  of  the  installation, 
with  the  single  exception  of  the  switchboard,  which  was  closed 
due  to  the  fact  that  it  was  in  operation. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

(Continued  from  page  764- ) 
35.  The  Redvell  Air  Compressor* — Figs.  112  and  113 
show  two  sectional  elevations  of  this  four-cylinder  com- 
pressor, which  can  be  driven  by  steam  belting  or  electro- 


The  gudgeon  at  the  piston  end  is  hollow,  and  has  a  groove 
cut  in  it,  which  serves  as  an  admission  passage  when  the 
piston  is  moving  towards  the  centre.  The  piston  is  also 
shown  in  figs.  120  and  121,  in  plan  and  sectional  plan. 
There  are  also  suction  ports  in  the  cylinders,  figs.  115  and 
119,  which  are  uncovered  when  the  piston  reaches  the  end 
of  the  suction  stroke.    The  air  is  drawn  in  to  the  centre  of 


Fig.  112. 


Fig.  113. 


Fig  114. 


motor.  The  casing  is  circular,  and  the  cylinders  are  the  casing  through  a  valve  placed  at  one  side,  which  consists 
provided  with  trunk  pistons,  whose  connecting  rods  are  j  of  a  movable  and  fixed  cylinder,  the  former  moving  inside 
actuated  by  a  single  crank.    It  will  be  seen,  figs.  118  and   I  the  latter,  having  radial  passages  cut  in  it  and  being  fixed 


Fig.  117. 


SECTlO*  THRO  £  F 
Fig.  110. 


Fig.  119. 


119,  that  the  connecting  rods  have  only  a  small  bearing  on 
the  crank  pin,  and  are  held  in  place  by  two  keeper  rings. 


*  Engineering,  February  10th,  1900. 


i  to  a  lever,  fig.  114,  held  down  by  a  weight  and  a  spring, 
!  but  raised  by  a  small  plunger  working  in  an  air  cylinder  at 
I  the  other  end,  which  is  supplied  with  air  under  pressure,  so 
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that  if  this  pressure  is  in  excess  of  that  required  the  weight 
is  raited  and  the  passages  cut  in  the  cylindrical  valve  are 
closed.  A  vacuum  is  thus  formed  in  the  centre  of  the 
casing,  and  the  work  required  to  drive  the  compressor  is 
very  small.  The  cylinders  are  water-jacketed,  and  are 
corrugated  to  increase  the  cooling  surface.  They  all  deliver 
into  a  circular  passage  around  the  casing,  fig.  1 13,  and  ready 


Fig.  120. 


Fig.  121. 


access  to  the  delivery  valves  can  be  obtained  through  the 
covers.  These  valves  are  of  steel  and  are  very  light.  They 
will  be  shown  later  in  detail  in  connection  with  this  firm's 
four-cylinder  compound  compressor.  They  are  kept  in  their 
places  by  light  springs,  fig.  115,  The  cylinder  cover  is 
hollow  and  connected  with  the  water  jacket. 

(To  be  continued.) 


ONE-BELT   REVERSING  COUNTERSHAFT. 


The  one-belt  reversing  countershaft  has  been  designed  to 
drive  screw  machines,  engine  lathes,  or  other  tools  requiring 
a  forward  and  reverse  drive.  The  accompanying  illustration 
shows  the  construction.    The  pulley  a  is  webbed,  and  lias 


Friction  wheel  e  is  keyed  to  the  shaft,  and  held  in 
position  by  headless  set  screws.  Two  spools  slide  on  the 
shaft,  and  are  operated  by  shipper  forks  on  a  shipper  rod, 
which  is  supported  by  the  hangers.  The  fingers  of 
frictions  h  and  b,  when  operated  by  the  spools,  draw  the 
friction  surfaces  together.  The  i  ings  threaded  on  the  hubs 
of  the  pulley  and  friction  rim  g  are  the  adjustments,  while 
other  rings  rotate  with  the  fingers,  and  prevent  them  from 
wearing  a  groove  in  the  adjusting  rings,  thereby  destroying 
the  adjustment  of  the  frictions.  Between  the  two  sets  of 
rings  above  are  fibre  chafing  rings.  When  the  frictions  are 
not  engaged  the}'  are  prevented  from  coming  in  contact 
witli  each  other  by  music-wire  springs.  These  are  in  the 
hubs  of  casing  f  and  friction  rim  g. 

To  drive  the  countershaft  ahead  the  shipper  is  moved 
to  the  left,  engaging  the  friction  c  with  the  pulley  a. 
The  pulley  is  clutched  directly  to  the  shaft,  and  the 
countershaft  runs  ahead  without  gear  action.  To  reverse  the 
countershaft'  the  shipper  is  moved  to  the  right,  and  frictions 
//•  and  g  are  clutched  together.  As  g  is  held  stationary,  the 
spider  is  prevented  from  rotating,  the  fibre  intermediate 
pinions  reversing  the  direction  of  the  drive  of  the  internal 
gear  and  transmitting  it  to  the  spur  gear,  which  is  keyed 
to  the  shaft,  thus  driving  (lie  countershaft  in  the  opposite 
direction  to  that  in  which  the  pulley  is  being  driven  by 
the  belt.  When  the  shipper  is  midway  between  the  two 
throws  it  leaves  both  frictions  disengaged,  and  the  pulley 
rotating  freely  on  its  bearing. 

The  method  of  oiling  the  countershaft  is  claimed  to  be 
as  effective  as  it  is  unique.  The  casing  f  is  secured  tightly 
to  the  side  of  the  pulley,  which  is  webbed.  This  makes  a 
chamber,  in  which  the  gears  are  located,  and  which  serves 
as  an  oil  reservoir,  from  which  all  bearings  are  lubricated, 
excepting  the  hanger  boxes,  which  have  oil  reservoirs  of 
their  own. 


ONE-BELT  REVERSING  COUNTERSHAFT. 


cut  in  its  rim  an  internal  gear.  The  web  of  the  pulley 
forms  the  inner  wall  of  the  gear  chamber,  and  the  casing 
/'  forms  the  outer  wall,  and  also  makes  an  extended  hub 
for  the  pulley,  compensating  for  that  portion  of  the  hub 
cut  away  to  make  room  for  the  spur  gear  c,  keyed  to  the 
main  shaft.  Meshing  in  the  internal  and  spur  gear  are 
three  fibre  pinions  d,  set  equi-distant  about  the  spur  gear, 
and  running  on  studs,  which  are  held  by  the  three-armed 
spider  e ;  g  is  a  friction  rim  held  stationary  at  all  times, 
the  hub  of  the  spider  running  freely  in  it ;  h  is  a  friction 
cone  threaded  to  the  huh  of  spider  e,  and  capable  of  being 
clutched  to  rim  friction  g,  thus  holding  the  spider 
stationary,  giving  the  reverse  drive. 


The  oil  is  drawn  along  the  jDulley  hub  by  spiral  grooves 
,   until  it  nears  the  outer  end  of  the  bearing,  where  it  is 
.   met  by  another  groove  leading  in  the  opposite  direction, 
which  forces  the  oil  outward  through  a  hole  back  into  the 
gear  chamber. 

So  perfect  is  the  circulating  of  oil,  state  the  makers, 
that  if  the  retarding  grooves  are  omitted,  and  the  oil 
allowed  to  escape,  the  gear  chamber  will  become  emptied 
in  a  few  hours.  The  oil  chamber  in  the  hub  of  spider  e 
serves  to  oil  the  bearing  of  the  spider  and  also  the  bearing 
of  friction  g.  A  non-fluid  oil  is  used.  The  gear  chamber 
is  but  partly  filled  with  oil,  not  enough  being  used  to 
obstruct  the  gears,  thereby  consuming  power. 
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When  the  frictions  require  adjusting,  the  grub  screws 
in  the  rings  are  loosened  and  the  rings  slightly  advanced 
on  the  hubs.  The  rings  are  easily  reached  through  the 
spokes  of  wheels  b  and  h. 

This  apparatus  is  manufactured  by  the  Smith  Counter- 
si. aft  Company,  Melrose,  Mass.,  U.S.A. 


total  indicated  horse  power  of  air  cards  in  the  same  manner 
amounts  to  31375.  The  mechanical  efficiency,  therefore, 
as  demonstrated  by  the  test,  amounts  to 


TESTS  OF  A  "  REIDLER  "  TWO-STAGE  AIR 
COMPRESSOR.. 

By  Wm.  D.  Hamilton,  M.I.Mech.E. 
Concluded  from  page  SOU. 
No.  of  Cards. — Twenty-one  sets  of  official  cards  were 
taken  during  the  test.  The  whole  of  the  21  sets  were 
carefully  mean-pressured,  and  diagram  fig.  5  shows  these 
plotted  out.  One  set  of  cards,  fig.  6,  were  taken  after  the 
completion  of  test  with  cut-offs  operated  in  the  H.P.  and 
L.P.  cylinders  for  the  purpose  of  demonstrating  the  possi- 
bilities of  a  better  balance  when  working  non-condensing. 


313  75  x  100 
319-01- 


=  98 -35  per  cent. 


Deducting  the  negative  work,  the  efficiency  would  be  94  62 
per  cent. 

Swept  Volume. — The  average  gross  volume  swept  by  the 
low-pressure  air  piston  per  minute  during  the  test  amounted 
to  2,144  28  cubic  feet. 

The  net  average  volume  swept  per  minute,  deducting  the 
volume  lost  by  formation  of  vacuum,  amounted  to  2,015  68 
cubic  feet.  The  negative  work  performed,  due  to  the  forma- 
tion of  vacuum,  amounted  to  ll'TOH.P.,  or  7  04  per  cent  of 
the  work  performed  in  the  low-pressure  air  cylinder,  as 
indicated.  These  deductions  are  made  from  No.  J 5  (fig.  7) 
set  of  cards,  taken  at  5-15  p.m.,  the  mean  pressure  of  the 
low-pressure  air  cylinder  in  this  set  being  exactly  the  same 
as  the  average  mean  pressure  of  the  21  sets. 
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Fig.  5.— MEAN  PRESSURES  OF  23  SETS  OF  CARDS. 
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The  average  mean  pressures  calculated  from  the  indicator 
cards  were  as  follow  :  — 

Steam. 


High-pressure  cylinder.  Low-pressure  cylinder. 


Front  end. 

Rear  end. 

Mean. 

Front  end.  J  Rear  end. 

Mean. 

Revs. 

61-77 

59-49 

60-63 

13-61 

13-39 

13-4 

84-03 

Cards  taken  with  cut-offs  operated  in  H.P.  and  L.P.  cylinders. 

44-85 

39-15 

42 

16 

19-36 

17  68 

Air. 

37-22 

40 

3661 

16-87 

18-57 

17-7 

84-03 

Cardi  taken  with  cut-offs  operated  in  H.P.  and  L.P.  cylinders. 

38 

402 

'  i 

39-1 

17-05 

19.1 

18-07  .. 

Power  as  Indicated,  and  Mechanical  Efficiency. — Taking 
the  mean  pressure  of  the  21  sets  of  cards,  and  the  average 
revolutions  per  minute  as  observed  during  the  whole  test 
(84  09),  the  total  indicated  horse  power  is  319  01.  The 


Temperatures  of  Air. — The  average  temperature  of  free 
air  was  57  9  deg.  Fah. ;  the  average  temperature  of  air 
after  first-stage  compression  was  222  22  deg-.  Fah. ;  and  the 
average  temperature  of  the  air  immediately  after  leaving 
the  second  stage  of  high-pressure  air  cylinder  was  230'9 
deg.  Fah.  The  highest  recorded  temperature  of  air  after 
second-stage  compression  was  249  deg.  Fah.,  and  the  lowest 
j   227  deg.  Fah. 

Balance  of  Engines. — During  the  whole  of  the  test  the 
H.P.  engine  developed  continuously  87'53  H.P.  in  excess  of 
that  developed  by- the  L.P.  engine.  *  A  fair  balance,  how- 
ever, could  be  obtained  by  operating  the  cut-offs  as  shown 
by  cards  fig.  6,  the  total  indicated  horse  power  of  which  is 
293  25,  with  the  H.P.  engine  indicating  but  1185  H.P.  in 
excess  of  that  indicated  in  the  L.P.  engine. 

During  the  whole  of  the  test  the  compressor  worked 
ccol  and  smooth,  and,  as  compressors  go  at  such  a  high 
rate  of  duty,  remarkably  quiet. 

Fig.  1  shows  elevation  and  plan  of  the  compressor,  which 
is  of  the  compound  steam  and  double-stage  air  type,  and 
designed  to  compress  2,000  cubic  feet  of  free  air  per  minute 
to  a  pressure  of  801b.  per  square  inch,  with  a  steam 
1  pressure  of  1201b.  per  square  inch  at  the  boilers,  and  was 
built  by  the  Airdrie  Iron  Company,  Airdrie,  N.B.  .  The 
compressor  was  designed  for  a  speed  of  80  revolutions  per 
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minute,  but  can  be  driven  at  a  speed  considerably  above 
this. 

The  steam  cylinders  are  both  jacketed  with  steam  at 
boiler  pressure,  and  are  both  fitted  with  Corliss  valves  and 
gear,  with  a  range  of  cut-off  from  zero  to  '4. 

The  engine  frames  are  of  the  ordinary  Corliss  type,  and 
have  main  bearings  in  four  parts,  fitted  with  wedges  and 
screws  for  adjustment. 

Steel  crank  shaft,  with  cast-iron  discs,  the  former  carrying 
heavy  flywheel  of  14  ft.  diameter,  and  weighing  nine  tons, 
to  assist  in  the  steady  working  of  the  engines  at  the  low 
speeds  hereinafter  mentioned. 


HlGH-PRISSURK  STEAM. 

Mean  Pressure,  4  2. 
Revolutions,  84-09. 
I.H.P.  -  140-7. 


Low-pREf  sure  Steam. 

Mean  Pressure,  17 '68. 
Revolutions,  84 '09. 
I.H.P.  =  152-55. 


High-pressure  Air. 

Mean  Pressure,  391. 
Revolutions,  S}'09. 
I.H.P.  =  150. 


Low-pressure  Air. 

Mean  Pressure,  18'07. 
Revolutions,  84-09, 
I.H.P.  =  156-95. 


Fio.  6.— Full-power  Trial  B.— Cards  taken  with  cut-offs  operated  in  H.P  and 
L.P.  Cylinders. 

The  air  cylinders  are  driven  by  the  tail  rods  of  the  steam 
engine,  and  are  water  jacketed,  water  being  pumped 
through,  thus  having  the  advantage  of  a  positive  flow. 
These  cylinders  are  fitted  with  Professor  Reidler's  well- 
known  valves  and  gear,  which  are  so  set  that  the  plant 
can  run  at  very  high  speeds  without  any  noise  or  undue 
wear  upon  the  valves,  besides  considerably  increasing  the 
efficiency  of  the  passages.  These  valves  are  machined  from 
solid  forgings,  which  weigh  in  the  rough  12  cwt.  The 
valves  themselves,  when  finished,  weigh  921b.  Between 
the  low-pressure  and  high-pressure  air  cylinders  is  fitted 
an  intermediate  cooler,  having  brass  tubes,  similar  to  a 
marine  surface  condenser.  The  advantage  of  this  efficient 
cooler  is  seen  in  the  low  power  necessary  to  compress  the 
air ;  also  in  the  reduced  final  temperature  of  the  air  when 
delivered  from  the  high-pressure  cylinder,  this  temperature 
being  only  230  deg.  Fah.,  whereas  in  a  single-stage  com- 
pressor, without  cooling,  the  temperature  is  about  250  deg. 
Fah.  _  A  considerable  amount  of  moisture  is  dropped  by 
the  air  in  the  intermediate  cooler,  pointing  to  another  great 


advantage — that  of  having  comparatively  dry  air  at  the 
working  face,  avoiding  much  of  the  trouble  of  freezing  in 
the  ports  of  any  engines  worked  by  compressed  air. 

The  steam  engine  is  fitted  with  a  "  Whitmore "  patent 
air  and  steam  governor,  so  designed  that  the  governor  acts 
in  the  ordinary  way  as  a  speed  regulator,  with  the  addi- 
tional advantage  of  regulating  the  revolutions  of  the  engine 
in  accordance  with  the  quantity  of  air  taken  from  the 
receiver.  This  governor  is  set  for  a  pressure  of  851b., 
being  5  lb.  above  the  actual  pressure  required.  When 
the  air  in  the  receiver  reaches  78  lb.  the  air-regulating 
mechanism  is  called  into  play,  and  gradually  checks  the 
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engine  down  until  the  plant  runs  at  but  eight  revolutions 
per  minute,  the  special  mechanism  allowing  the  engine  to 


High-pressure  Stkam. 

Mean  Pressure,  58'95. 
Hevolutions,  84 
I.H.P.  =  1975. 


Low-pressure  Steam. 

Mean  Pressure,  13'64. 
Revolutions,  84. 
I.H.P.  =  11767. 


High-pressure  Air. 

Mean  Pressure,  3S  j5. 
Revolutions,  84. 
I.H.P.  =  14774. 


Low-pressure  Air. 

Mean  Pressure,  17-7. 
Revolutions,  84. 
I.H.P.  -  165-5. 


Fig.  7.— Full-power  Tiial.  -No.  15  S-.t  of  Cards  referred  to. 

get  a  slight  amount  of  steam  to  carry  the  crank  pins  over 
their  centres. 
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important,  is  the  large  number  of  illustrations  included, 
without  which  it  would  be  impossible  for  a  reader  to  secure 
full  advantage  of  the  text.  Fitting  and  erecting  work  is 
described  in  a  practical  manner,  giving  the  proper  uses 
of  the  surface  plate,  chisels,  and  so  forth,  also  the  manipu- 
lation of  forging  tools.  Hydraulic  machine  tools,  trans- 
mission of  power,  with  types  of  clutches  and  couplings  and 
particulars  as  to  cutting  speeds,  concludes  a  most  valuable 
contribution  to  the  literature  of  machine  tools.  The 
absence  of  information  concerning  high-speed  tool  steels 
and  machines  for  operating  same  is  an  omission  which  will 
doubtless  be  dealt  with  in  the  next  edition.  An  appendix 
is  given  dealing  with  the  measuring  machine,  by  Dr.  Shaw, 
with  some  talk  and  other  data  of  the  "  Renolds "  chain 
and  chain  driving.  The  work  is  a  most  careful  compilation 
of  information  concerning  modern  machine  tools  and  the 
correct  methods  of  their  operation  on  a  scientific  basis, 
and  thus  holds  an  unique  position,  which,  we  are  sure, 
will  be  taken  full  advantage  of. 
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BOILER  EXPLOSIONS. 


Explosion  from  a  Vertical  Boiler,  due  to  Corrosion 
of  the  Firebox. 

No.  1,529.  The  boiler  in  this  case  was  of  the  ordinary 
cylindrical  vertical  type,  having  an  internal  firebox,  fitted 
with  two  cross  tubes  and  a  central  uptake.  It  was  owned 
by  the  Wigan  Cannel  Colliery  Co.  Limited,  Wigan,  but 
neither  the  name  of  the  maker  nor  the  age  of  the  boiler 
was  ascertainable. 

In  February,  1895,  the  water  in  the  space  between  the 
firebox  and  the  shell  of  the  boiler  is  said  to  have  become 
ficzen,  causing  the  shell  to  crack  for  a  distance  of  about 
6  in.  on  each  side  of  the  lower  cross-tubes  sight  hole.  A 
patch  17  in.  by  17  in.  was  bolted  over  the  crack,  and  this 
is  the  only  repair  that  is  known  to  have  been  done  to  the 
boiler.  In  April,  1903,  the  boiler  is  stated  to  have  been 
internally  and  externally  examined  by  the  mechanical 
engineer  at  the  colliery,  who  also  reported  periodically  as 
to  the  external  condition  of  the  boiler.  The  boiler  was 
not  insured. 

On  examining  this  boiler  after  the  explosion  the  crown 
plate  of  the  firebox,  at  the  part  which  ruptured,  was  found 
to  be  considerably  wasted  and  grooved,  the  minimum 
thickness  being  Vie  in.,  as  marked  on  the  attached  sketch. 
The  safety  valve  was  in  good  order,  and  free  to  lift  in  its 
seat  ;  and,  with  the  weight  at  the  extremity  of  the  lever, 
the  load  on  the  valve  would  be  60  lb.  per  square  inch. 
(The  pressure  at  the  time  of  the  explosion  was  stated  to  be 
401b.  per  square  inch.)     The  lever  was  not  notched  or 
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marked,  so  as  to  indicate  the  particular  pressure  to  which 
the  valve  was  loaded  for  a  corresponding  position  of  the 
weight. 

During  the  years  the  boiler  was  at  Wigan  it  was  used 
intermittently,  and  when  not  in  use  it  was  kept  in  a  damp 
state,  or  else  contained  water,  which  was  liable  to  be  frozen 
in  winter ;  moreover,  any  examination  made  was  by  a 
person  who  could  not  be  considered  qualified  for  such  an 
important  duty.  It  is  not,  therefore,  surprising  that  there 
was  considerable  corrosion  and  that  the  deterioration  was 
not  discovered,  and  in  my  opinion  (says  the  inspector  to  the 
Board  of  Trade)  the  owners  are  to  blame  for  having  through 
ignorance  or  negligence  continued  to  work  a  boiler  without 
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having  ascertained  that  it  was  in  a  fit  condition  to  be 
worked  with  safety. 

It  is  evident  that  the  defects  in  the  boiler  would  have 
been  discovered,  and  the  explosion  averted,  if  the  boiler 
had  been  insured. 


Explosion  from  a  Stop-valve  Chest,  due  to  Water- 
hammer  Action. 

No.  1,530.  This  explosion  occurred  at  the  soap  and 
candle  works  of  the  Co-operative  Society  Limited  at  Irlam. 
The  stop-valve  chest,  which  was  made  by  Messrs.  J. 
Hopkinson  and  Co.,  Huddersfield,  in  1894,  was  made  of 
cast  iron,  the  valve  seat,  gland,  and  spindle  being  of  brass. 
The  explosion  appears  to  have  been  caused  by  the  impact 
of  water  on  the  chest.  The  drain  cock  on  the  steam  pipe 
attached  to  the  chest  is  said  to  have  been  found  open  after 
the  explosion,  but  it  is  probable  that  it,  or  a  portion  of 
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the  drain  pipe,  had  become  choked,  and  thereby  led  to 
an  accumulation  of  water,  and  that  the  level  of  this  water 
in  the  pipe  was  in  some  way  altered,  but  how  the  water 
was  set  in  motion  does  not  appear  to  have  been  ascertained. 

When  the  stop  valve  was  examined  after  the  explosion, 
it  was  found  that  the  fracture  extended  around  the  circum- 
ference of  the  chest  under  the  upper  flange.  The  fracture 
showed  that  the  metal  was  of  good  quality,  and  with  no 
indications  of  any  flaws  prior  to  the  explosion.  It  was  also 
noted  that  the  gun-metal  spindle  was  bent  about  \  in.  in 
about  8  in.  between  the  top  of  the  valve  and  the  stuffing 
box.  This  had  probably  been  caused  by  pressure,  owing 
to  the  different  ratio  of  expansion  between  the  gun-metal 
spindle  and  the  cast  iron  of  the  stop  valve,  and  a  stress 
may  have  been  set  up  thereby  upon  the  cylindrical  portion 
of  the  chest  at  the  time  it  received  the  impact  of  water, 
which  resulted  in  the  explosion.  A  new  stop  valve  of  an 
improved  pattern  by  the  same  makers  has  now  been  fitted, 
which  is  designed  to  allow  free  expansion  of  the  gun-metal 
spindle  to  take  place  in  the  stop-valve  chest. 


Explosion  from  a  Worn-out  Boiler. 

No.  1,531.  This  is  another  case  of  the  danger  of  boilers 
being  in  the  hands  of  inexperienced  persons,  who  seem 
to  overlook  any  possibility  of  a  boiler  wearing.  The  boiler 
was  a  plain  cylinder  made  of  iron,  3  ft.  6  in.  in  lengtii  and 
2  ft.  in  diameter,  fitted  with  dished  ends,  flanged  for  attach- 
ment to  the  shell,  each  end  being  secured  by  a  single  row 
of  rivets  \  in.  in  diameter,  pitched  about  2^  in.  apart,  the 
shell  and  the  ends  being  originally  about  §  in.  thickness, 
the  longitudinal  seams  of  the  former  being  welded.  Two 
hand  holes  were  cut  in  the  shell,  and  one  safety  valve 
loaded  to  36  lb.  and  one  steam  and  one  water  gauge  were 
fitted.  _ 

The  boiler  was  fitted  vertically  over  a  fireplace  in  a  small 
workshop,  and  was  used  for  supplying  steam  to  a  small 
vertical  engine  used  for  driving  a  lathe,  a  circular  saw, 
and  a  meat-chopping  machine.    It  appeared  at  the  inquiry 
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that  the  boiler  had  been  worked  by  the  same  owner  for 
20  years,  but  no  evidence  was  forthcoming  as  to  any 
examination  of  or  repairs  to  the  boiler.  The  boilir  was 
evidently  quite  worn  out,  for  at  the  bottom,  where  the 
rupture  occurred,  the  plate  was  reduced  to  a  knife  edge 
in  thickness.  Unfortunately,  the  owner  died  from  injuries 
received  from  the  explosion. 


SOME  RECENT  "HIGH-CAPACITY"  WAGONS. 

Great  Western  Railway. 

For  the  conveyance  of  the  coal  required  by  their  locomotive 
department,  the  Great  Western  Railway  Company  some 
short  time  ago  experimentally  introduced  a  number  of 
40-ton  all-steel  wagons,  which  had  been  erected  at  the 
company's  works  at  Swindon  from  the  designs  of  Mr.  G.  J. 


to  each  wheel  by  means  of  pull  rods.  There  is,  it  is  of 
interest  to  note,  no  difficulty  whatever  in  the  weighing  of 
these  large  wagons,  as  it  is  practicable  to  get  both  bogies 
on  the  weighbridge  at  the  same  time,  and  the  particulars 
as  to  the  weight  secured  at  one  operation.  The  wagons 
have  a  cubic  capacity  of  1,600  ft.,  and,  allowing  the  usual 
40  cubic  feet  to  the  ton,  the  carrying  capacity  is  10  tons, 
whilst  the  "tare"  amounts  to  18  tons  13  cwt. — a  figure 
which  gives  a  ratio  of  tare  to  gross  load  on  rails  of  318 
per  cent. 


Natal  Government  Railways. 
On  the  Natal  Government  Railway  system,  which  has  a 
mileage  of  abovjt  720  miles  of  track,  almost  entirely  single 
line,  there  are  now  in  regular  operation  over  600  bogie  wagons 
of  a  carrying  capacity  of  35  tons  each,  large  numbers  of 
this  type  of  rolling  stock  having  been  ordered  during  the 
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Fig.  1.-40-TON  ALL-STEEL  COAL  WAGON  OS  GREAT  WESTERN  RAILWAY. 


Churchward,  the  locomotive  superintendent,  and  one  of 
which  is  depicted  in  figs.  1  and  2.  These  wagons  are 
amongst  the  largest  in  service  on  any  railway  system  in 
Great  Britain,  the  principal  dimensions  being  given  in  the 
diagram.  To  facilitate  loading  and  unloading  the  wagons 
have  been  fitted  with  five  doors  on  each  side.  The  solebars 
and  longitudinals  are  10  in.  by  1  in.  by  \  in.  channel 
section,  each  trussed  with  rods  2  in.  by  1  in.,  and  pillar 


past  few  months  from  various  private  firms  in  Great 
Britain.  In  fig.  3  is  depicted  one  of  several  all-steel " 
bcgie  wagons  built  for  the  Natal  Government  Railways  by 
Messrs.  R.  Y.  Pickering  and  Co.  Limited,  of  Wishaw,  near 
Glasgow,  which  have  a  length  (inside)  of.  36  ft.  1  in.,  a 
width  (inside)  of  7  ft.  3  in.,  and  a  depth  (inside)  of  1  ft.  9  in. 
The  steel  plates  of  the  body  are  6/32  in.  and  those  of  the 
floor  7/32  in.  in  thickness.    There  are  two  doors  on  each 
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Fife  2.-40-TON  ALL-STEEL  COAL  WAGON  ON  GREAT  WESTERN  RAILWAY. 


adjustment.  The  cross  members  are  8  in.  by  3|  in.  by  |  in. 
L  section,  whilst  the  side  and  end  stanchions  are  5  in.  by 
3  J  in.  by  3/,6in.  T  section,  the  side  and  end  plates  being 
Vrain.  in  thickness,  and  the  floor  plates  Jin.  thick.  The 
wagons  are  mounted  on  four-wheel  "  bolster  "  bogies.  Each 
of  the  wagons  has  been  fitted  with  Messrs.  Dean  and 
Churchward's  either-side  brake,  with  a  brake  block  applied 
i 


side  of  the  wagon,  opening  in  three  parts,  the  upper  falling 
out,  and  the  lower  falling  downwards.  Johnston's  patent 
radial  buffer  and  draw-gear  is  used  along  with  Spencer's 
patent  rubber  springs,  whilst  the  vacuum  brake,  in 
addition  to  an  effective  hand  brake,  is  fitted.  The  under 
frame  of  these  wagons  is  composed  of  channels,  angles, 
and  plates,  whilst  the  bogies  are  of  Fox's  patent  pressed 
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steel,  of  the  swing-bolster  pattern.  While  the  35-ton  bogie 
wagons  are  officially  stated  to  have  given  very  admirable 
results,  the  management  of  the  Natal  Government  Railways, 
with  a  view  to  securing  a  yet  more  satisfactory  type  of 
freight  wagon,  decided  upon  for  their  newest  class  of 
vehicle  a  wagon  with  pressed-steel  under  frames,  which 


compares  very  favourably  with  the  leading  railroads  of  the 

United  States,  a  country  which  is  generally  supposed  to 
have  led  the  way  in  the  use  of  large  freight  wagons.  Up 
to  some  four  years  ago  the  American  railways,  in  relation 
to  their  whole  stock,  possessed  only  2  51  per  cent  of  the 
highest-capacity  rolling  stock ;  whilst  in  Natal  the  per- 


p,R.  3_31-TQN  ALTj-STEEL  WAGON  FOR  NATAL  GOVERNMENT  RAIT, WAYS,  BL'ILT  BY  MESSRS.  B.  Y.  PICKERING  AND  CO.  LTD  ,  WISHAW. 


the  locomotive  superintendent  of  the  Natal  Government 
Railways  estimated  should  weigh  about  13|  tons,  and  carry 
a  paying  load  of  35  tons,  giving  a  percentage  of  tare  to 
gross  load  of,  say,  27  83  per  cent,  or  a  paying  load  of 
7217  per  cent.  A  contract  for  no  fewer  than  190  of  this 
class  of  wagon  was  accordingly  some,  few  months  ago  placed 


centage  of  the  35-ton  wagon  to  the  total  in  use  is  about 
25  per  cent,  showing  that  in  Natal  a  greater  relative 
advance  has  been  made  than  in  the  United  States,  and  it 
should  also  be  borne  in  mind  that  the  Natal  rolling  stock 
is  run  on  a  3  ft.  6  in.  gauge,  and  on  metals  78  lb.  to  the 
yard,  as  against  the  4  ft.  8£  in.  gauge  on  the  American 
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with  the  Leeds  Forge  Co.  Limited,  of  Leeds,  who  have 
quite  recently  completed  the  first  batch  of  wagons,  one  of 
which  is  depicted  in  fig.  4.  These  wagons,  although 
designed  to  take  a  load  of  35  tons  only,  have  often  been 
used  for  a  load  of  39  tons,  and  have  the  following  leading 
dimensions  :  Length  over  buffers,  39  ft. ;  length  over  head- 
stocks,  37  ft. ;  width  over  solebars,  7  ft.  9§  in. ;  and  height 
over  all  (unloaded),  8  ft.  9|  in.  The  journals  are  10' in.  by 
5  in.,  and  the  bogie  wheels  2  ft.  9  J  in.  in  diameter,  with  a 
wheel  base  of  5  ft.  3  in.  In  securing  a  paying  load  of  35 
tons,  the  Natal  Government  Railways — which,  in  the 
matter  of  the  utilisation  of  "high-capacity"  rolling  stock, 
is  far  ahead  of  any  other  railway  of  the  3  ft.  6  in.  gauge — 


roads,  with  their  1001b.  rails;  whilst,  in  addition  to  this, 
the  curvature  on  the  Natal  Government  Railways  is 
unequalled  on  any  of  the  leading  railroads  on  the  American 
continent. 


Messes.  Youngs,  Ryland  Street  Works,  Birmingham.  This 
firm  has  just  brought  out  a  catalogue  of  hydraulic  tools,  which 
they  manufacture.  This  list  is  well  illustrated  and  neatly  bound 
in  cloth  sides,  and  contains  particulars  of  their  patent  pro- 
peller starters,  drum  pullers,  many  designs  of  lifting  jacks, 
presses,  pioviig  pumps,  punching  bears,  rail  benders,  benches, 
and  a  large  number  of  other  hydraulic  machines  and  appliances 
used  by  engineers  in  shops  and  on  repair  work. 
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By  Dr.  SAMUEL  SMILES. 

These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
instalments.  For  Particulars  and  Order  Form 
address  as  below. 


OUR  SECRETAIRE  BOOKCASE 

is  still  being  sent,  on  receipt  of  6s.  deposit, 
to  readers  in  various  parts  of  England.  This 
greatly  admired  and  most  useful  piece  of 
home  or  office  Furniture  cannot  be  purchased 
elsewhere  at  our  price,  in  consequence  of 
the  special  terms  we  have  made  by  ordering 
large  quantities  from  the  makers. 


FOR  PARTICULARS  ADDRESS- 

The  Manager,  "Engineers'  Gazette" 

359,   STRAND,  LONDON. 


OPPOSITION   TO  PATENTS. 

The  two  months'  opposition  period  through  which  every 
applicant  for  a  British  patent  has  to  pass  is  not  the  source 
of  danger  or  trouble  that  is  commonly  supposed,  inasmuch 
as  the  grant  of  the  patent  can  only  he  opposed  upon  very 
clearly-defined  and  limited  grounds.  It  is  not  sufficient 
that  the  invention  described  may  be  absolutely  old  and 
well-known,  or  that  it  may  have  been  fully  described  in 
prior  patent  specifications,  for  the  Patent  Office  authorities 
are  not  empowered  to  recognise  the  rights  of  the  opponent 
to  interfere  with  the  progress  of  any  patent  application 
unless  such  opponent  has  a  bona-fide  interest  in  the  prior 
patent  that  he  cites  against  the  grant  of  the  pending 
application. 

It  is  concluded,  and  probably  wisely,  that  if  a  patent  is 
sealed  for  an  invention  that  is  obviously  old,  the  owner  of 
such  is  not  likely  to  cause  much  injury  to  any  other 
person,  as  he  would  scarcely  be  rash  enough  to  bring  an 
action  for  infringement  of  that  which  could  so  easily  be 
shown  to  be  invalid  and  anticipated,  not  only  by  prior 
patents,  but  by  prior  user  and  public  knowledge. 

The  course  that  is  open  to  any  person  who  may  feel 
aggrieved  by  the  granting  of  a  patent  that  is  of  no  value, 
and  that  has  been  clearly  anticipated  by  prior  patents,  is 
to  take  steps  to  obtain  a  revocation  of  such  patent  should 
the  owner  or  patentee  lie  causing  harass  or  injury  to  the 
trade  or  other  interests  concerned.  It  might  probably 
lie  an  easier  and  certainly  a  less  costly  way  for  a  patent 
to  be  stopped  at  the  outset  by  the  Patent  Office,  were  it 
not  sometimes  a  matter  of  extreme  difficulty  for  a  non- 
technical official  to  appreciate  the  minute  differences  such 
as  would  make  for  success  in  one  invention,  as  against 
certain  failure  without  these  minute  differences  in  the  older 
similar  invention.  If,  therefore,  every  person  who  wanted 
to  worry  an  applicant  liked  to  set  himself  to  seek  up  the 
past  records,  and  lodge  an  opposition  to  the  grant  of  the 
patent,  there  would  be  ample  opportunity  for  blackmail 
or  irregularities  by  a  class  of  persons  who  would  speedily 
come  into  existence  to  make  money  or  cause  worry  by 
setting  up  frivolous  oppositions  to  all  whom  they  might 
think  would  be  likely  to  be  disturbed  thereby. 

Under  the  existing  law  every  patent  applied  for  since 
January  1st,  1905,  has  to  pass  through  an  official  examina- 
tion as  to  novelty,  so  far  as  the  past  fifty  years  of  British 
patents  are  concerned,  and  there  is,  therefore,  less  reason 
for  the  private  person  to  seek  to  oppose  a  patent  than 
existed  under  the  old  practice. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  apjMcations  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  2}ubHshed  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

10665    H.  F.  ERICH.  Spade. 

10824  K.  H.  GYR.    Sheep-dipping  paste. 

10825  K.  H.  GYE.    Combined  insecticide  and  fungicide. 
10829    G.  LEWIS.    Swath  turners  and  hay  collectors. 
10868    A.CHRISTIAN.    Apparatus  for  pasteurising,  etc.* 
10890    L.  BAUMANN.    Thrashing  machines* 

10948    P.  C.  WELLS.    Device  for  securing  hop-training  strings 

to  training  frames. 
11127    E.  H.  NICHOLSON  and  W.  MATHEE.  Cultivators. 

Arms  and  Ammunition. 

10674    E.  DEL1SSE.    Eiiles,  etc. 
10715    E.  EAMSBOTTOM.  Targets. 
10901    E.  A.  SUEUE.  Explosives. 

10941    J.  HASSELL.    Miniature  ammunition  for  small  arms. 
11002    L.  JEFFRIES.    Hand  tool  for  re-sizing  the  pellets  of 
air  guns. 

11016    H.  HOPPE.    Friction  brake  for  cannon  with  barrel 
recoil. 

11081    A.  TUNSTALL  and  W.  F.  BEANT.    Sights  of  firearms. 
11094    A.  W.  RYLAND.    Clinometer  for  use  in  gunnery. 
11102    H.   McKENZIE  and  W.  TWENDALE.    Elevator  lor 
use  in  connection  with  the  back  sights  of  rifles* 

Bottles,  Glass,  &c. 

10626  E.  C.  FOWKE.    Corking  bottles  to  prevent  re-charging 

of  the  same. 

10627  E.  C.  FOWKE.    Improvements  in  the  corking  of  bottles. 
10687  E.  W.  KICHAEDSON  and  F.  PAUL.    Bottle  stopper. 
1C693  A.  HENRY.    Bottle  stoppers.* 

10723  C.  LOGAN.    Combination  bottle  and  stopper. 

10770  E.  H.  HALE.    Poison  bottle  stopper 

10791  F.  HEEB.    Nursing  bottles* 

10797  R.  DUNNE.    Non-refillable  bottle.* 

10857  F.  BAGAR.    Closure  for  milk  bottles. 

10877  G.  P.  GEEENWAY.    Poison  bottles. 

10936  E.  BEAEDSLEY.    Machines  for  corking  bottles,  etc.* 

10937  G.  L.  EANDS.    Device  for  preventing  easy  access  to  t lie 

contents  of  poison  bottles. 

10985  J.  DENGENHAEDT.    Glass  roofs.* 

10987  E.  PLUMEIDGE.    Lock  stopper  for  bottles. 

10997  H.  W.  JOHNSON.    Jars,  pots,  etc. 

11009  H.  W.  JOHNSON.    Jars,  pots,  or  like  vessels. 

11046  T.  C.  GEEEN.    Bottles,  jars,  etc. 

11051  J.  W.  PATON.    Boxes  or  bottles. 

11052  E.  H.  BEOWN.    Collapsible  boxes. 

Building  and  Construction. 

10719    A.   FULLAETON.      Machine  fox  moulding  artificial 

stone  or  concrete  blocks  or  slabs. 
10840    O.  EUA.    Portable  wooden  house  that  can  be  erected 

without  nailing  or  screwing. 
10931    E.  PEESTON.    Mitre  boxes. 

10957    E.  EUCKGAUEK.    Method  and  means  of  shifting  or 

removing  and  turning  buildings. 
10984    J.  H.  BALL.  Casements. 

11024    W.  T.  MOEEIS.    Casement  or  hinged  window. 
11048    A.  H.  GALE.    Traps  for  sinks  and  basins. 
11129    E.  WHITBEEAD.    Casement  or  like  hinges. 
11175    G.  J.  WILLIAMS.    Casement  stays. 

Chemistry  and  Photography. 

10630  A.  H.  CLAEK.  Apparatus  for  developing  photo- 
graphs. 

10677  J.  Y.  JOHNSON.  Manufacture  and  production  of 
colouring  matter  of  the  anthracene  series,  and  the 
treatment  and  employment  thereof  for  dyeing  and 
printing. 

10722  F.  BALE.  Improvements  in  the  treatment  of  the  pan 
scale  of  salt  pans  and  of  its  products,  and  in  the 
apparatus  used. 


10758  A.  BEHAL.  Manufacture  of  camphenes,  borneols,  and 
camphors.* 

10803  A.  J.  BOULT  (Franz  Otto,  Germany).  Photo- 
mechanical colour  printing.* 

10900  E.  F.  and  G.  \.  SMITH.  Producing  photographic 
prints  in  natural  colours. 

10S  17  G.  SCHICHT.  Improved  crystallisation  process  for 
crystal  soda,  Glauber's  salt,  etc. 

10927  A.  ANG1EE.  Process  for  the  production  of  bisulphide 
of  carbon.* 

10934  T.  O.  EASTMAN  and  A.  CAMACHO.  Apparatus  tor 
separating  crystalline  or  organic  matter  from  solutions 
thereof  by  freezing. 

10955  0.    BECKEE.    Light-tight    packet    for  photographic 

sensitised  surfaces. 

10956  O.  BECKER.    Magazine  dark  slide  for  photographic 

cameras. 

10976    W.  MERCK,  L.  MERCK,  E.  A.  MERCK,  &  C.  E. 

MEECK.  Manufacture  of  guanines  for  cyanamids- 
4'5-diamids-6-oxy-pyriuiidine  and  its  homolognes.* 

1 1058  D.  SOMMEB.  Production  of  anhydrides  of  the  organic 
acid. 

11077  K.  PFLANZ.  Preparation  of  photographic  printing 
papers.* 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

10853  A.  F.  AUKEL.  Coin-freed  apparatus  for  registering 
letters,  etc. 

10858  W.  E.  STEWAET  and  J.  B.  M.  STEWAET.  Coin-freed 
lock. 

Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

10628  P.  A.  MAETIN.    Cycle  tool  bags  and  analogous  recep- 

tacles. 

10640    W.  E.  EICHAEDS.    Locks  for  cycles. 
10821    W.  BAINES.    Motor  cycles  or  cycles. 
11112    E.  MOEGAN.    Mudguards  for  cycles,  etc. 

11115  W.    BLAIE.      Driving  and    braking  mechanism  for 

cycles,  etc. 

11116  W.  T.  FISHEE  and  W.  EADFOED.  Variable-speed 

gears  for  cycles,  etc. 

Electrical. 

10629  E.  DUCEETET.    Improved  system   or  apparatus  for 

automatically  releasing  electric  telegraphs.* 
10639    E.  S.  W.  MOOEE  and  W.  G.  STEANG.  Apparatus 
for  regulating  the  load  on  direct-current  electrical 
generators. 

10614    M.  CUMMINS.      Automatic  electro-magnetic  sanding 

gear  for  electric  railways. 
10647    P.  A.  VAILE.  Telephones. 
10653    P.  H.  THOMAS.    Vapour  electric  apparatus.* 
10669    C  ALLENDEE'S    CABLE    &    CONSTEUCTION  CO. 

LTD.,  and  J.  C.  A.  WAED.    Electric  switches  and 

fuses.* 

10680    B.  S.  EOBEETS.    Transmission  gears. 

10694  W.   H.  CHAPMAN.      Means   for  neutralising  static 

electricity.* 

10695  W.  H.  CHAPMAN.    Apparatus  for  neutralising  static 

electricity.* 

10696  W.  H.  CHAPMAN.    Apparatus  for  neutralising  static 

electricity 

2310a    W.  FAIRWEATHER.    Electric  switches.* 

10707  L.  K.  JOB.    Switching  devices  for  electric  flash  adver- 

tising. 

10708  W.  P.  THOMPSON.    Receiver  for  wireless  telegraphy.* 

10709  W.  P.  THOMPSON.    Receiver  connections  for  wireless 

telegraphy.* 

10710  W.   P.  THOMPSON.    Transmitters  for  wireless  tele- 

graphy.* 

10728    A.  WIMDERLICH  and  G.  A.  HUGHES.  Suspension 
devices  for  arc  lamps. 
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CO.  LTD. 

CO.  LTD. 

CO.  LTD. 

CO.  LTD. 


I. 


10793  L.  B.  WOODWORTH.    Electric  signalling  apparatus. 

10794  L.  B.  W00i3Vv'01v'iiL.  Electric  signalling  apparatus. 
10816    VERITY'S    LTD.    and    F.    S.    WORSLEY.  Clutch 

mechanism  tor  detachably  connecting  and  arc  lamps. 

10819  F.  H.  TARLEY.  Apparatus  for  determining  the  pres- 
ence and  nature  of  electric  currents  in  a  circuit, 
and  for  ascertaining  the  voltage  of  same. 

10830  E.  ARNOLD  and  J.  L.  LA  COUR.  Apparatus  for 
starting  and  regulating  the  speed  of  compensated 
single-phase  electric  motors.* 

10888    K.  C.  WHITE  and  J.  COWLEY.    Primary  batteries. 

10892  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Systems  of  electric  motor  control. 

10893  THE    BRITISH  THOMSON-HOUSTON 

Systems  for  electric  motor  control. 

10895  THE    BRITISH  THOMSON-HOUSTON 

Electric  motor-control  systems. 

10896  THE   BRITISH  THOMSON-HOUSTON 

Electric  motor-control  systems. 

10897  THE    BRITISH  THOMSON-HOUSTON 

Dynamo  electric  machines.* 
10910    W.  H.  ISHERWOOD.    Electrical  switches. 
10949    M.  MEIROWSKY'.    Insulation  for  commutators. 
110959    H.  H.  W.  P.  SNYDER,  J.  H.  GRIFFIN,  and  H 

BERNHARD.    Electrical  measuring  instruments.* 
10970    W.  OSMOND.    Insulated  electric  wires. 
10973    H.  W.  SMITH.    Electric  terminals. 

10978  L.  J.  BREWER  and  G.  ISAAC.  Telautograph 
apparatus.* 

11012    M.  A.  CODD.    Terminal  clips  for  electric  cables. 
11026    G.  A.  MUSSBAUNN.  Microphones. 
11036    F.  CONRAD  and  W.  M.  BRADSHAW.  Alternating- 
current  measuring  instruments. 
11040    D.  FULLER.    Electric  batteries. 

1 1056  H.  FAIRBROTHER.    Electric  accumulator  plates. 

11057  J.    G.    BALSILLIE.       Improved    means  applicable 

for  use  in  transmitting  communications  by  wireless 
telegraphy. 

11061    C.  W.  SPEIRS  and  J.  FRITH.      Brush  holders  for 

dynamo  electric  machines. 
11065    M.    R.    JEWELL    and    THE    ELECTROSIGN  CO. 

Luminous  signs. 

11074  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Regulation  of  the  voltage  of  alternating-current 
systems. 

11075  THE   BRITISH   THOMSON-HOUSTON    CO.  LTD. 

Electric  heaters. 

11076  H.  F.  JOEL,  Jun.    Brush  holder  for  dynamos. 

11082    W.  A.  STEVENS.    Means  of  speed  control  and  voltage 

regulation  for  electric  motors  and  dynamos. 
11120    H.   J.  READ.    System  of  electric  wiring  for  electric 

power  installations  and  lighting. 
11142    CALLENDER'S    CABLE    &    CONSTRUCTION  CO. 

LTD.  and  GEORGE  BARNARD.    Insulating  tapes. 
11146   THE  ELECTRIC  EQUIPMENT  &  SECURITIES  CO. 

LTD.  and  C.  RUZICEA.    Manufacture  of  electrical 

resistances. 

Engineering  and  Mechanical. 
8396a  W.  J.  BENNET.    Means  for  compressing,  cooling,  and 
storing  air. 

10634  R.  F.  DUKE,  MAURICE  OAKEN  DEN,  and  F.  G. 
CLEMENTS.    Rotary  rock  drills. 

10641  H.  PRIEST,  B.   MILLWARD,  and   W.  MORRALL. 

Overhead  runways.* 

10642  C.  A.  JOHNSON.    Machines  for  punching  metal.* 
10650    H.  BOWLEY.  Lubricators. 

10683  E.  E.  BIRD  (G.  Batey,  Brazil).    Wire  ropes. 

10684  S.  CLELAND.    Centrifugal  fans  or  pumps  and  casings 

therefor. 

10686  R.  HAMILTON  and  J.  HAMILTON.  Power-trans- 
mission gears. 

10689  E.  J.  SWEDLUND.    Power-transmission  gears.* 

10690  T.  ROBINS,  Jun.,  and  C.  K.  BALDWIN.    Trippers  for 

conveyers.* 

10692    S.  Z.  DE  FERRANTI.    Fluid-controlling  devices.* 
10714    N.  TUCKER.  Pumps. 

10727    G.  CHISHOLM.    Plugs  for  waste  water  pipes. 

10738  C.  DAY  and  F.  A.  TERBURY.    Condensers,  evapora- 

tors, heaters,  and  such  like  vessels  whereby  the  easier 
flow  of  condensing  water  or  liquor  through  the  tubes 
is  obtained.* 

10739  D.  CARNEGIE.    Means  for  use  in  notifying  an  excess 

of  air  or  other  gas  above  or  below  a  predetermined 
pressure,  or  for  use  in  notifying  an  excess  above  one 
predetermined  pressure,  and  a  fall  below  another 
predetermined  pressure. 

10753    A.  T.   CACATOS.    Variable-speed  gear. 

10761    J.  KATCLIFFE.  Fog-signallinsr  apparatus  for  railways. 

10768  C.  R.  GARRARD  and  D.  MICHAEL  WEIGEL.  Ball 
bearings. 

10777    H.  LENTZ.    Fluid-pressure  turbines.* 


10779    B.  BORLAND.    Pneumatic  springs.* 

10790    H.    H.    UHLFELDER,    AUGUST    FRIES,    and  R. 

EYSSEN.    Water-clearing  apparatus. 
10800    A.  HER1SUN.    Friction  clutches.* 

10804  T.  McCARTER  and  T.  COOPER.  Fluid-pressure 
motors. 

10806    E.  E.  HANN.    Fluid-pressure  riveting  machines.* 

10808  M.  E.  CLARK.  Motors.* 

10809  STON    &    CO.    LTD.,    W.    P.    VANINER,    and  P. 

McINNES.    Machines  for  forming  notches  or  slots 

in  the  ends  or  heads  of  screws,  etc. 
10818    W.  J.  POTTER.    Self-contained  travelling  cranes  with 

oil,  gas,  and  electric  motors  and  dynamos. 
10828    A.  C.  FEAKE  and  J.  R.  CROSSTHWAITE.  Overhead 

travelling  hoist  or  jenny.* 
10839    R.  THOMSON.    Dust  protector  for  ball  bearings.* 
10846    K.  BOTTCHER.  Cranes.* 
10848    E.  METHFESSEL.    Wind  motors.* 
10852    G.  S.  PANK.  Pumps.* 

10862    A.  SEPARATOR.    Centrifugal  separating  apparatus.* 

10873  A.  SEPARATOR.    Centrifugal  separator.* 

10874  A.  SEPARATOR.    Centrifugal  separator.* 

10875  A.  SEPARATOR.    Centrifugal  separator* 

10876  T.  GRIFFITHS.  Pigments. 

10884    E.  TALBOT.    Pumps  for  supplying  oil  to  bearings,  etc. 
10886    K.  BRUNNER  and  O.  BUHKliMG.    Centrifugal  oil  and 
liquid  separators.* 

10903  E.  FITZGERALD.    Rotary  engines,  pumps,  etc. 

10904  S.  H.  ADAMS.    Disc  valves. 
109107    W.  T.  SPEED.    Locked  wire  rope. 

10915    A.  SYKES. '  Pneumatic  percussive  drill  hammer. 

10925  G.  F.  LAWRENCE  and  A.  J.  FIELD.    Presses  for 

stamped  work. 

10926  G.  F.  LAWRENCE  and  A.  J.  FIELD.  Turning  lathes. 
10929    F.  C.  STILES.    Key  bolt. 

10946    F.  E.  HALL.    Shalt  liners.* 

10963  E.  RODRIGUEZ.  System  for  removing  water  from 
vertical  pipes. 

10968  H.  WALKER.  Variable  speed  gear  and  reverse 
mechanism. 

1U981    J.  Y.  JOHNSON  (Jeanesville  Ironworks  Co.,  U.S.A.). 

Centrifugal  pumps.* 
10983    P.  THEODOR.    Ball-grinding  mills  and  the  like.* 

10988  E.    A.    CAROLAN    (General   Electric    Co..  U.S.A.). 

Elastic-fluid  turbines. 

10989  F.  A.  ROBINSON  and  H.  SOWERBUTTS.  Oil  pump. 
10992    C.   W.  PAGET.      Device  for  indicating  the  level  of 

liquids.* 

11015  D.  SMITH.  Machinery  for  rolling  spades,  shovels, 
lioes  g tc 

11017    A.     WITTKOPHER.        Automatic     contrivance  for 

shutting  shafts. 
11030    A.  KAHLERT.    Driving  means. 
11032    G.  W.  D.  SCOTT'.    Variable-speed  reducing  gear. 
11035    A.  J.  BOULT  (The  Oster  Manufacturing  Co.,  U.S.A.). 

Die  stocks. 

11038    G.  L.  MAX  DORWALD.    Safety  brake. 
11047    C.  TRAEGER.    Machines  for  cutting  ivory,  etc. 
11050    W.    P.    THOMPSON.      Machine   for  manufacturing 
brushes.* 

11067  J.  E.  GRIESCKE  and  G.  S.  A.  APPELQVIST.  Shaft 
couplings.* 

11078  V.  DAMPFTURBINEN-GEN.  Elastic-fluid  turbine 
nozzles.* 

11080    A.  GVEHEL  and  C.  W.  SCHMIDT.    Pipe  joints.* 

11086    J.  CHAMBERS,  A.  SCOTT,  and  W.  T.  CHAMBERS. 

Rope-guiding  device  for  machines  such  as  coal- 
cutting  machinery.* 

11097  J.  COOPER  and  J.  W.  CLOUGH.  Packing  rings  for 
stuffing  boxes. 

11103    T.  BALLINGER  and  T.  KIRK.    Stop  cocks. 

11119  C.  MACKINTOSH.  Accumulative  mercurial  gravita- 
tion safety  valves  for  kitchen  boilers,  etc.,  and  engine 
boiler  steam,  etc.,  pressure  indicator.* 

11136    J.    J.    RICHARDSON.      Change-speed    gearing  and 

reVGTSG  HiecllcllllSTH  • 

11138  A.  P.  WILLOUGHBY".    Guard  mechanism  for  auto- 

matically stopping  and  re-starting  hand-fed  ironing 
machines. 

11139  P.  W.  SIEWYN.    Buckets  or  vessels  for  hoisting  and 

conveying-  coal,  etc. 

11140  F.  WINDHAUSEN.    Compressing  air  or  gases.* 

11141  L.  ERRANI.    Rotary  motors.* 

Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

10635  A.  H.  EDWIN.  Cooling  radiators  for  explosion  engines. 
10731    F.  B.  SHUTTLEWORTH.    Safety  starting  handle  for 

motor  car  engines,  etc. 
10789    E.  VOGEL.    Internal-combustion  engines.* 
10860    A.  G.  MELHUISH.    Internal-combustion  eugiues. 
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10864  A.  SOAMES  and  \V.  L.  DAV1ES.  Internal-combustion 
engines. 

10887    S.  D.  H OLDEN  and  F.  V.  EUSSELL.  Magnecto- 

ignition  for  internal-combustion  engines. 
11022    F.       KElD.    Sparking  plugs. 

11135  F.  R.  SIMMS,  ignition  devices  for  internal-c  nn bustion 
engines. 

Engines,  Steam. 

10663    G.  HOARL.    Traction  engines,  etc. 

10697  O.  LINDEMANN.  Steam  engines  operating  with 
injector  condensers.* 

10764  THE  WARWICK.  MACHINERY  CO.  LTD.  Govern- 
ing mechanism  for  turbines. 

10812  G.  C.  MARKS.  Steam  turbines  for  light  motor  engines, 
motor  boats,  etc.,  and  a  suitable  driving  aud  variable- 
speed  gear. 

11020    W.  J.  BAKER.    Hot  well  and  filter  combined. 

11060  S.  ROBINSON  and  J.  F.  W.  LENNARD.  Steam  and 
other  fluid-pressure  engines. 

11067  W.  H.  MARTiN.  Estimating  the  quantity  of  oil  con- 
tained in  feed  water.* 

11122  R.  J.  HODGES.    Steam  turbines. 

11123  R.  J.  HODGES.    Combined  centrifugal  fan  and  steam 

steam  turbine. 

Pood  Products. 

10652    H.  NORMAN.    Preparation  and  preservation  of  forage. 
10783    C.   F.   HYDE.      Process  of  brewing  and  appliances 
therefor. 

10801  A.  J.  CAMPBELL  and  R.  CAMPBELL.  Seltzogenes, 

10842  F.  A.  WEGNER.  Ovens  for  baking  flaked  or  granular 
cereal  foods.* 

10847    G.  W.  BOWER.    Apparatus  for  desiccating  milk,  etc. 
10940    E.  G.  COOK.    Treatment  of  milk.* 

11008    J.  M.  JaCQUEMIN.  Apparatus  for  making  pastry,  etc. 

11064  T.  E.  SIJNNBERG.  Funnel  for  use  in  fining  beers 
and  other  liquids. 

11131  J.  BONNICART  (Nicolas  P.  Evangelidi,  Russia).  Pro- 
cess for  preserving  eatables.* 

11145  The  Firm  of  BRUDER  LEINER,  S.  GABRIEL,  and 
O.  FRIEDMANN.    Preserved  or  canned  goods.* 

Furniture  and  Domestic. 

10638  W.  PENNY.  Wall  bracket  or  support  for  sweeping 
brooms  and  brushes  and  other  domestic  articles. 

10648    A.  E.  KOHL.    Washing  machine. 

10703    A.  ANWYL.    Saucepans  and  utensils. 

10732    E.  REDGATE.    AVindow  sash  fastener. 

10741  J.  HINES.  Russian  and  Turkish  bath  cabinets  and 
lamps  for  heating  the  -same. 

10754  A.  E.  MOORHEAD.  Implements  and  methods  of  clean- 
ing house  carpets. 

10756  J.  GREEN  and  W.  GREEN  &  CO.  LTD.  Stoves, 
grates,  ranges,  etc. 

10760    G.  HIGGS.    Cot  or  bassinette  attachments  for  bedsteads 

10775    P.  GAVIN.    Window  fastener.* 

10802  F.  KLEINSORGEN.  Brushes.* 

10872    W.  H.  JONES  and  B.  H.  JONES.    Fire  screens. 

10835    W.  J.  ADAMS.    Window  blinds  and  shades 

10838    M.  RATH.    Double-paned  windows.* 

10841    B.  H.  SHUTTLEWORTH-BROWN.    Bed  linen,  etc. 

10849  A.  BOAL.    Apparatus  for  displaying  curtains,  etc. 

10850  L.  DISKANT  and  J.  KLEIN.    Venetian  blinds.* 
10856    C.  WILCOCKSON.    Sash  fastener. 

10883  E.  BRYON.  Means  for  supporting  curtain  or  cornice 
poles  or  rods. 

10905    S.  E.  NARBOROUG  and  H.  STONE  &  SON  LTD. 

Supports  for  writing  flaps  of  bureaux,  fall  fronts  of 

cabinets,  etc. 
10914    E.   SPENCER.    Roller  blinds. 
10933    T.  S.  WILES.  Mangles.* 

10935  G.  WHITFIELD  BENT.  Apparatus  for  tufting 
m£t  Ltr^sses  ^ 

10957    C.  E.   FLEMMING.      Apparatus   for  drilling  brush 

bodies  and  fitting  bristles.* 
10966    A.  F.  HUNT.    Bolt  fastening's  for  doors,  windows,  etc.* 
10991    J.  GREENWOOD  and  J.  GREENWOOD.    Means  for 

suspending  valances  or  curtains  of  bedsteads. 
11003    P.  HURST.    Curtain  rings. 
11071    C.  A.  JONES.    Folding  tables,  etc. 
11025    E.  WAIT.  Saucepans. 
11093    F.  J.  WILLMOTT.    Hair  combs. 
11101    J.  H.  PATTERSON.    Removable  wring-er  board. 
11114    E.  C.  VIGORS.    Portable  table  for  card  playing-. 
11128    G.   G.  BRODIE  and   A.   B.  COLEMAN.  Cooking 

ranees. 

11133    P.  F.  WILLIAMS.    Domestic  cooking  stoves  heated  by 

gas,  mineral,  or  other  oil. 
11137    H.  C.  T.  AMENDT.    Gas  cooking  stoves. 


Hardware. 

10687  S.  G.  DICKSO.      Machines  for  manufacturing  horse 

shoes.* 

10736    W.    FtfEAKLEY    and    CHARLES  WILLIAMSON. 

Geometrical  shaping  machinery  for  the  manufacture 
of  pottery,  etc. 

10814  CO-OPERATIVE   PADLOCK    SOCIETY    LTD.  and 

W.  G.  HARRISON.    Alcove  padlocks. 
10S33    S.  HELLER,  C.  B.iU  MGARSL,and  THE  PORZELLAN- 

FABR1K   PH.  ROSENTHAL   &    CO.  AKT.-GES. 

FILIALE  KRONACH.    Ceramic  ware. 
10854    M.  BARRASFORD.  Baths. 

11110  F.  E.  BARNES.  Combination  letter  postal  handle 
and  automatic  knocker  plate. 

Jewellery,  Clocks,  and  Music. 

[Including  Phonographs,  etc.) 
10657    P.  A.  NEWTON  (W.  W.  Rosenfield,  U.S.A.)  Auto- 
matically-operated jjhonographs.* 

10815  G.  P.  MATTHEW.    Mutes  for  banjoes,  etc. 

10865  E.  J.  BROCHERIOUX,  P.  J.  TOCHON,  and  L.  F. 

MAROTTE.  Phonographs. 
10894    A.  K.  BAYLOR  and  A.  J.  TANNER.  Phonographs. 
10942    J.  J.  WALKER.    Automatic  musical  instruments. 
11028    C.  THOMAS.    Talking  machine. 

Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 
10632    H.  LANE.    Construction  and  method  of  operating  gas 
producers. 

10667    A.  V.  PEjN NIFOLD.    Gas  and  other  taps. 
10685    H.  H.  LAKE.    Devices  for  kindling  gas  jets.* 

10688  F.  S.  BROOKS.    Incandescent  gas  lamps.* 

10699  F.  J.  COLLIN.    Coke  ovens  with  regenerator  action. 

10700  L.  FRIEDMANN.    Petroleum  burner  for  steam  boilers 

of  motor  cars'.* 

10706    A.  A.  FICHET  and  R.  HEURTEY.    Gas  producer  with 

double  combustion.* 
10711    C.  INGREY.    Measuring  and  delivering  apparatus  for 

coal,  etc. 

10721  C.  H.  BEASLEY.  Differential  thermometer,  also  appli- 
cable in  conjunction  with  an  automatic  recording  gas 
calorimeter. 

10725  G.  HELPS.  Gas  fittings  and  bunsen  burners  for  incan- 
descent mantles. 

10733  R.  HOOTON  and  J.  NOBLE.  Method  of  and  means 
for  producing  or  enriching  gas. 

10767  S.  LAKE  and  E.  L.  HUBBARD.  Sighting  instru- 
in  cuts  for  vessels. 

10781    C.  MAY  and  J.  GALLON.    Fire  extinguisher. 

10786    T.  NELSON  &  H.  DRY.    Chimney  cowls  and  ventilators. 

10817  D.  B.  MORISON.  Apparatus  for  heating  and  evaporat- 
ing liquids. 

10866  P.  GRAYSON.    Artificial  fuel. 
10882    M   A.  GITENET.    Gas  burners. 

10889    A.  W.  H.  VI VI AN. Manufacture  of  artificial  fuel. 
10898    E.  J.  PIPER.    Gas  meter. 

10906    W.  R.  B.  CUNDY,  W.  CURTIS,  and  D.  R.  VENNING. 

Coal-saving  preparation. 
10918    L.  C.  RATCLIFFE.    Fire  lighters. 

1C928  CROMPTON  &  CO.  LTD.  and  C.  CROMPTON.  Fan 
ventilators. 

10947  R.  SAUERBREY.  Vacuum  evaporators  with  heating 
and  evaporation  in  separate  chambers.* 

10954  H.  W.  WOODALL  and  A.  McD.  DUCKHAM.  Carboni- 
sation of  coal  in  vertical  or  inclined  retorts  and 
apparatus  therefor. 

10962    J.  POLKEY.  Lamps. 

10971    FRANK  H.  G.  MORRIS.    Grids  for  gas  purifiers. 
10993    W.    TOWNS.    Gas  purifiers.* 

11010  C.  G.  NORRIS  &  G.  H.  BENTLEY.   Gas-cleaning  plant. 

11011  C.  G.  NORRIS  &  G.H.  BENTLEY.  Gas-producing  plant. 

11041  J.  D.  JACKSON.    Atmospheric  gas  burner.* 

11042  J.  D.  JACKSON.    Water  heaters. 

11043  G.  B.    STERN  and    A.    C.    GREENE.    Flexible  gas 

piping. 

11059    R.   PILGRIM.    Acetvlene  gas  generators. 
11071    T.  GLOVER.    Water  heater. 

11083    H.  L.  TATTERS.    Apparatus  to  be  attached  to  gas 

calorimeter  to  record  t<he  heat  units  given  out. 
11087    J.  JENNINGS.    Incandescent  gas  burner  fittings. 
11105    W.  FRANCIS.    Lamp  globes. 

11107    J.HILL.    Gratings  for  ventilating  shafts,  drainage  conr 

nections,  etc. 
11137    O.  M.  MULLER.    Miners'  safety  lamps.* 

Leather  Goods,  including  Machinery. 

11033    W.  ROBINS.  Saddles. 

11049  M.  C.  LAMB  and  J.  D.  G.  RENNIE.  Printing  on 
leather. 
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Medical. 

10654    M.  F.  POLLOCK.    Washable  appliance  for  preventing 

and  curing  "  double-chin."* 
10658    W.  G.  STODDART.    Portable  apparatus  for  driving 

drills,  etc.,  for  dentists  and  surgeons. 
10660    W.  G.  STODDART.    Dental  appliances. 
10667    S.  A.  BHISEY.    Instrument  for  curing  or  alleviating 

headache. 

10766    B.    W.  FORDYCE.     Attaching    artificial   crowns  to 

natural  tooth  roots. 
10855    J.  BEATEN  and  B.  BEATEN.    Means  for  alleviating 

and  cuiing  gout  pains. 
10916    A.  GRAY.    Pill  boxes  for  delivering  measured  quantities. 
10994    P.  WEISS.    Bougie  syringe. 
11029    E.  A.  SOUTHEN.  Respirator. 

Metallurgy. 

10869    R.  W.  EMERSON,  M.  IVOR,  and  M.  FRADD.  Process 

for  treating  nickel  ores. 
10881    C.  VANTIN  and  L.  S.  BURT.    Production  of  fused 

metals  and  alloys  from  oxides,  etc. 
10943    R.  W.  EMERSON.    Process  for  extracting  tin  from  ore. 
10999    P.  ATJCHINACHIE.    Extracting  gold  from  sea  water. 

11006  E.   F.    PETERSON.    Production    of   zinc   oxide  and 

metallic  tin  from  scrap. 
11073    C.  GASMAN.    Process  for  extracting  and  refining  the 
copper  contained  in  ashes,   sand,  aaid  waste  from 
foundries.* 

Optical,  Mathematical,  etc.,  Instruments. 

10664    T.  H.  PRITCHARD.  Eye-glasses. 

10729    J.  HfNES.    Calculating  or  computing  apparatus.* 

10757    W.  R.  GIDDINS.    Time-checking  devices.* 

10765    H.  S.  CLARK  and  R.  LOGAN.    Position  finder  for 

indicating  position  on  cither  land  or  sea.* 
10799    J.  F.  BROOKLISS.    Mounts  for  condensing  lenses  for 

optical  lanterns. 
10810    BT.  J.  PAGE.    Folding  eye-glasses  or  rigged  folders. 
10844    H.  DARWIN.    Automatic  recording  mechanism. 
10872    O.  AN  ST  ALT,  C.  P.  GOERY,  AKT.-GES.  Telescope 

with  refracted  optical  axis.* 
10908    T.  F.  AGAR.    Apparatus  for  measuring  liquids. 
10967    C.  E.  S,  MARRIOTT.    Speed  indicating  and  recording 

devices. 

10980   W.  FERRIS.    Fluid  meters* 

11004  R.  W.  McLACHLAN.    Release  at  will  entire  sextant 

tangent  movement. 

11045    G.  K.  B.  ELPHINSTONE.    Recording  devioes. 

11070  V.  F.  CARYSFORT-LOCH.  Pens,  pencils,  brushes,  and 
other  marking  instruments. 

11099  A.  CRAIG  and  T.  T.  CAMPBELL.  Device  for  measur- 
ing distances. 

11130    G.  E.  DRUIFF.  Eye-glasses. 

11143  L.  BRACKT.  Apparatus  for  sorting  articles  according 
to  weight.* 

Printing  and  Typewriting. 

1424a    P.  M.  JUSTICE   (The  Toronto  Type  Foundry  Co. 

Ltd,  Canada).  Justifying  appliances  of  linotype 
machines.* 

1D974  F.  OPPENHEIMER.  Quick  copying  or  printing 
apparatus  for  photographs. 

11007  F.  F.  MASSEY  &  H.  F.  MASSEY.    Brakes  for  holding 

clutches  for  use  in  connection  with  drop-stamps. 

Railways  and  Tramways. 

10643    J.  H.  TRAILL.    Tram  and  railway  lines. 
10681    J .  WILLS  CLOUD.    Vacuum  brake  apparatus  for  rail- 
way and  like  vehicles. 

10747  M.  CUMMINS.    Brakes  used  on  vehicles  operated  on 

tramways  and  railways. 

10748  W.  WEBB  and  W.  J.  WEBB.    Method  for  stopping 

or  abating  the  nuisance  caused  by  the  friction  of  the 
wheels  of  tramcars,  etc.,  which  run  on  metals. 

10769    B.  F.  SAURMAN.    Railway  signalling  systems.* 

10951  W.  H.  CLING.  Train-operated  mechanism  for  pre- 
venting  collisions  on  railways.* 

10958  THE  WESTINGHOUSE  BRAKE  CO.  LTD.  Fluid- 
pressure  brake  apparatus. 

KI960    H.  BOOTH.    Drill  cramps  for  drilling  tramway  points. 

10961  E.  ALLEN  &  CO.  LTD.,  and  W.  C.  WARLOW.  Tram- 
way points. 

11005  A.  H.  JOHNSON.    Apparatus  for  operating  railway 

switch  noints. 
11084    J.  R.  ASHBY.    Brakes  for  railways. 
11126    J.  CAMPBELL.    Signalling  on  railways. 

Sanitation- 

10740  A.  CURRIE.  Syphon  flushing  valves  of  water-closet 
cisterns. 


108D5    H.  MONTAGNE  and  F.  KLEIN.    Sanitary  dust-bins. 
10921    F.  M.  PROCKTER  and  F.  C.  HO  WORTH.  Apparatus 

for  supplying  humidified  air  to  rooms,  etc. 
10923    J.  HIGHTON.    Inlet  valve  fittings  for  closet  cisterns. 
11118    A.  E.  EASTO  and  A.  J.  CLARK.    Rotary  w.c.  pan 

brush. 

Shipbuilding  and  Navigation. 

10661    D.  SPENCER,  A.  S.  GROVES,  and  A.  J.  GUTTRIDGE. 

Reversible  and  variable-pitch  propellers  for /boats. 
10845    J.  A.    SHARMAN.    Preserving  ships'   bottoms  from 

barnacles,  etc. 

10979    C.  TUCKFIELD  and  W.  GEORGE   DE  FORGES 

GARLAND.    Reversible  propeller. 
10982    J.  A.  DUGGAN  and  L.  LIMTED.    Means,  for  reefing 

sails. 

Steam  Boilers  and  Fittings. 

10672  M.  D.  COMPTON.  Carburetters* 

10675  H.  H.  LAKE.    Hot-air  motors. 

10749    T.  SAZUKI.    Steam  generators  and  water  iheaters.* 
10780    D.  MCDONNELL  BROUGIITON.    Steam  boilers. 
10807    I.  A.  TIMMIS.    Steam  boilers. 

10878    G.  P.  GREENWAY.    Steam  boiler  and  other  furnaces. 

10912  W.  H.  BAKER.    Safety  valves  for  steam  boilers. 

10913  W.  H.  BAKER.    Construction  of  water  gauges. 
10977    R.  ALMOND.    Steam  generators. 

11031    J.  FEWSON.    Means  for  protecting  screw  nuts,  rivets, 

and  bolt-heads  in  steam-boiler  furnaces.* 
11037    J.   W.  TALLMAN.    Steam  boilers. 
11068    J.  HALLETT.    Water-tube  boilers. 
11100    F.  H.  SWENS.    Boiler  flues. 

Spinning,  Weaving,  and  Allied  Trades. 

10691    A.  H.   BURT,   H.   JACKSON,  and  C.   A.  FINCH. 

Extraction  of  grease  from  wool.* 
10704    G.  H.  SCETRIM  and  H.  K.  BRIDGE.  Wax-thread 

sewing  machines. 

10745  X.  BOSSART.    Thread  guides  for  textile  machinery* 

10746  X.  BOSSART.    Finishing  and  lustreing  machines.* 
10771    W.  GILL.    Spinning  and  twisting  machines.* 

10784    H.  GREENWOOD  and  T.  SMITH.    Shuttles  of  looms. 

1C899    J.  SILLARS.    Safety  clutches  for  power-loom  shuttles. 

10911  J.  JACKSON.  Flap-lifting  mechanism  for  ring  spin- 
ning and  doubling  frames. 

10919  G.  McDAKIN.  Appliances  for  extracting  cotton  dust 
from  carding  machines,  etc. 

10932    A.  KYLE.    Self-acting  temples  for  looms. 

10995    W.  H.  BROCKSOPP.  Metallic  ring  bobbin  for  spinning 

10998    W.  J.  BROMILEY,  H.  E.   HODGSON,  and  E.  M. 

GREENWOOD.  Machine  for  milling,  shaping,  and 
forming  the  working  and  grinding  surfaces  of  flats 
of  flats  carding  engines. 

11000  T.  P.  SMITH.    Humidifiers  for  moistening  the  warp 

threads  of  looms. 

11001  T.  BARBOUR  and  T.  MAGEE.   Machines  for  preparing 

and  spinning  flax,  hemp,  jute,  manilla,  sisal,  etc. 

11088  S.  BROGDEN,  J.  LIVESEY,  and  J.  H.  FORREST. 

Shuttle  swells  of  looms  for  weaving. 

11089  S.  BROGDEN,  J.  LIVESEY,  and  J.  H.  FORREST. 

Shuttles  for  looms  for  weaving. 

11090  W.  BOSWORTH.    Warp  lace  machines. 
11104    F.  JOSEPH.    Smnning  drum. 

11117  J.  CLITHEROL.  The  shedding  motion  or  looms  for 
improving  the  cover  of  the  cloth  of  woven  fabrics. 

Stationery  and  Paper. 

10645  R.  MATTHEW.    Writing  pens. 

10646  R.  FELL.    Manufacture  of  correspondence   and  com- 

mercial envelopes. 
10656    G.  SWEETSER.    Fountain  pens. 

10673  J.  BLAIR.    Fountain  pens* 

10676  A.  L.  POPE.  Ledger. 

10751    A.  ESCHENBACH.    Addressing  machine  and  feeding 

mechanism  therefor. 
10762    L.  MYERS.    Metallic  frames  for  pictorial  postcards. 
10782    EVELYN  DE  LA  RUE.    Reservoir  pens. 
10834    A.  H.  HOLE.    Folding  postal  wrapper. 
10836    G.  W.  HUGHES.    Fountain  pens. 

10871  J.  HUTTNER.  Means  for  automatically  retarding  or 
preventing  rotation  of  paper  rolls  when  separating  a 
quantity  therefrom.* 

10880  A.  J.  BOULT  (Oskar  Moritz  and  Theoda  Movitz,  Ger- 
many).   Paper-making  apparatus.* 

10939  C.  A.  J  U  EN  GST.  Machines  for  wire  stitching  in  book- 
binding.* 

10953    M.  KRANZTHOR.    Letter  cards. 

10975  A.  M.  BENEDIC.  Stubless  check  and  columnar  cash 
books.* 

11053    W.  ERKINS.    Apparatus  for  making  double  paper.* 
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11054  W.  ERKINS.  Grinding  and  conveying  devices  for 
paper-making  machines.* 

11095  A.  J.  JACOBS.  Advertising  on  postcards,  envelopes. 
11121    J.  HARTMANN  and  R.  JENSEN.    Device  for  pointing 

pencils.* 

Toys,  Games,  and  Sport 

10666  A.  R.  ROBERTSON.  Devices  for  attaching  fishing 
lines  to  floats  or  sinkers. 

10717  E.  J.  B.  SCRATTON.    Sockets  for  the  supporting  rods 

of  wire-netting  for  lawn  tennis  courts,  etc. 
10726    L.   WADE.    Cards  for  playing  games.* 
10752    F.  L.  M.  FORSTER.  Game. 

10755    S.    HARTNOLL.      Method    of   manufacturing  tennis 

racquets.* 
10851    S.  H.  FRIEND.    Fish  hooks. 
10S59    R.  PAGE.    Golf  balks. 
10863    J.  B.  MILLET.    Golf  clubs.* 
10867    E.  WYNNE.    Billiard  tables. 
10879    J.ABBOTT.    Merry-go  rounds  or  roundabouts. 
10891    C.  LA.  Game. 

10930    C.  MARTER.    Manufacture  of  golf  and  like  balls. 
10990    J.  A.  HAASE.    Billiard  tip  for  billiard  cues. 
11067    H.  L.  BOSMAN.  Toys. 
11098    W  .FORD.    Recreation  apparatus. 

11134  A.  G.  BESSEMER,  jun.,  and  T.  PETERSON.  Fishing 
reels. 

Tyres. 

10778    G.  S.  SQUIRES.  Tyres* 

10823    L.   MELLOR.    Tyre  tool  for  removing  and  replacing 

pneumatic  tyres. 
3716a    F.  WESTWOOD.    Manufacture  of  pneumatic  tyres. 

11096  E.    H.    HILL.    Pressure    indicator    and    swivel  for 

pneumatic  tyres. 
11106    B.  KTRBY  &  F.  KIRBY.    Cooling  metallic  tyres. 

Vehicles,   Wheels,  etc. 

10668    W.   BALDOCK.    Appliances  for  preventing  the  side 

sli])pin^  of  motor  cars. 
10671    G.  M.  GIBSON   and  M.   B.  MOUNTAIN.  Railway 

\  1'T.icks 

10678    E.  KREBS.  Wheels* 

10701  SOCIETE  INDUSTRIELLE  DES  TELEPHONES 
(Automobiles  Ader).  Rear  support  and  driving 
mechanism.* 

10743    A.  COATS.    Steering-wheel  axles  of  automobiles. 

10750  E.  SEEGER.  Apparatus  for  indicating  the  direction 
of  travel  of  vehicles.* 

10795  J.  N.  A.  GOBIN  and  J.  A.  DUNVAL.  Steering- 
mechanism  for  automobiles.* 

10796-  W.  P.  THOMPSON.    Brake  shoes. 

10813  W.  G.  TITHERINGTON  and  F.  J.  McBREARY. 
Wheels  for  vehicles. 

29049a  A.  G.  BROOKES  (Maxwell-Bri.scoe  Motor  Co.,  U.S.A.). 
Automobiles. 

10909  H.  FROOD.  Non-skiddiug  devices  for  vehicle  wheeils. 
10945    A.     GROSSMANN     and     G.     R.     WOLL  ASTON. 

Mechanism  for  automatically  preventing  side  slip  of 

motor  car  wheels 
10950    M.  LOYICK.    Automobile  invalid  chair. 

10964  A.  TARDIEU.    Vehicle  wheels:* 

10965  M.  G.  H.  BOYER.    Vehicle  wheels. 
10972    W.  WILCE.    Automobile  steering  gear. 

10996  E.  SILLERS.  Mail  carts,  folding  chairs,  bath 
chairs,  etc. 

11108  W.  STANLEY.  Wheel  rims  for  easy  detachment  of 
tyres. 

Wearing  Apparel. 

10631    S.  D.  CHEYNE.    Skirt  gauge. 

10633  E.  THORPE  and  G.  HARDY.  Method  of  making  lace. 
10637    J.  MATHER  and  J.  GREENLEES.    Studded  soles  for 

golfing  shoes,  etc. 
10649    W.  CREESE.  Lasts. 
10698    G.  HUTH.    Boot  or  shoe  trees.* 
10705    G.  H.  ALDERTON.    Trouser  stretcher  and  presser. 

10718  W.  WILLS.    Football  boots. 
10724    H.  E.  BOWER.    Hat  fastener. 

10735  J.  H.  COWBURNE.  Construction  of  a  rack  for  support- 
ing clothes  and  other  articles,  designed  for  adjustable 
use  in  connection  with  fireplaces. 

10759  A.  W.  DAISLEY.  Rubber  tips  or  protectors  for  boots 
and  shoes. 

10787    J.  A.  MORRISON.    Lacing  eyelets* 

10826    J.  J.  SANGER.  Button. 

10832    J.  STARK.    Ladies'  dresses,  etc. 

10837    E.    NIGHTINGALE.    Non-slipoiug   device  for  boots. 

10870    H.  GROSS.    Children's  nieht  clothes. 

10885    H.  T.  HENDY.    Boots  and  shoes* 

10986    J.  REISH  and  F.  LAMPERT.    Safety  stirrups.* 


11018  H.E.MORGAN.    Fastenings  for  boots,  etc.* 
11027    R.  PENNYCOSK.    Veil  fasteners. 

11039  F.  M.  DANGERFIELD.  Permanently-fixed  pins  in 
dress  shield. 

11044    J.  BROWN  &  H.  N.  BROWN.  Hairpins.* 
11085    H.  W.  ROBINSON.    Heels  of  boots  and  shoes. 
11111    D.  T.  POWEL.    Appliance  for  pressing  and  stretching 
trousers,  etc. 

11113    H.  MARKUS  and  THE  BARNWELL  MACHINE  GO. 

LTD.    Pads  for  attachment  to  the  heels  and  soles  ol 

boots  and  shoes.* 
11124    W.  H.  LORD.    Means  of  attaching  ornaments,  etc., 

upon  chains  or  cords  for  the  neck. 
11144    G.  MEYER.    Ornamental  letters  for  underlinen,  etc.* 

Miscellaneous, 

10624  A.  BROWN.    Brush  fastener. 

10625  W.  BAWTREE  and  A.  C.  JENKINS.    Rotary  machine 

for  labelling  tin  canisters,  jars,  etc. 
10636    E.  AKESTER.    Gold-blocking  machines. 
10651    THE  DURHAM-GUYON  CO.  and  R.  E.  DURHAM. 

Polishing  bags. 

10655    A.  J    BOULT  (Coln-Musener  Bergwerke-Act-Vereiu, 

Germany).    Manufacture  of  seamless  hollow  bodies. 
10659    E.  L.  CANT  WELL.    Match  boxes. 

10670    T.  W.  RIDLEY.    Preparation  of  slag  suitable  for  use 

in  bacteria  beds. 
10679  W.  GRIFFITHS.    Wood  paving. 
10702    J.  SOSS.    Cinges .* 

10712  W.  T.  HOOPER.    Bottom  to  a  horse  collar. 

10713  W.  C.  PARKIN  and  A.  WILLIAMS.    Manufacture  of 

substitutes  for  india-rubber. 
10716    Z.  BROOKS.    Improved  vent, 

10720  H.  C.  GILBS  amd  J.  B.  DUMBELL.  Novel  apparatus 
for  use  in  recording  the  time,  and  if  required  the  date 
also,  at  which  a  person,  animal,  or  other  moving 
object  arrives  at  or  departs  from  a  particular  place, 
and  identifying  such  person,  animal,  or  object,  if 
desired,  also  such  place,  and  means  for  rise  in  con- 
nection therewith  for  signalling  to  a  distance  the 
moment  at  which  a  record  is  being  taken. 

10730    B.  L.  COLEMAN  (J.  N.  Ennis,  U.S.A.).    Tent  peg. 

10734  R.  T.  GULLIBRAND.  Means  for  removing  dust  from 
public  roadways. 

10737  G.  WATSON.  Furnaces  for  the  destruction  of  house 
and  garden  refuse. 

10742    F.  J.  ROSS.    Ad  instable  point  ice  breaker. 

10744  J.  GRIFFIN  and!  H.  A.  "DIPPLE.  Waste-preventing 
tap  for  beer,  spirits,  and  other  liquids. 

10763    A.  E.  BLEVINS.    Packer  or  receptacle  for  cigarettes. 

10776  W.  H.  COE.  Apparatus  for  applying  metallic  leaf  to 
a  bookbinder's  fillet  roller  or  die. 

10788    A.  VERNEKINK.    Town  maps  or  guides* 

10792    R.  J.  THRELFALL  and  B.  NEWMAN.    Jim  Crows. 

10798    R.  BEEL.  Pipe. 

10811    C.  LUCAS.    Indicating  rim  latch. 

10S20  A.  PRICE.  Rubber  tube  life-saving  (marine),  swim- 
ming and  bathing  appliance. 

10822  P.  C.  D.  CASTLE.  Manufacture  of  gum  tragasal  for 
locust  bean  kernels. 

10831    T.  WHITE.    Trawl  boards  for  fishing  nets.* 

10843    H.  MEINIG.    Stands  for  tootih  picks,  etc.* 

10861    J.    J.    CONNOLLY,  S.    F.    CONNOLLY,    and  V. 

OSBORNE.  Apparatus  for  measuring  and  indicating 
superficial  area  of  hides,  skins,  etc. 

10902    R.  SMITH  and  H.  ATHERTON.  Asphalt. 

10920    J.  WALKER.    Cigarette  cases. 

10922    J.  HULL  and  J.  H.  GIBSON.    Cod  ends  of  trawl  nets. 
10924    W.  P.  PALMER.    Tobacco  pipes,  etc. 
10938    A.  -VINEY  and  E.  H.  DAVIES.    Automatic  platform- 
trolley  brake. 

10944  W.  FOSTER,  Device  for  effecting  the  clearing  of 
tobacco  pipes. 

10969  J.  EBENEZER  BOUSFIELD.  Process  for  the  extir- 
pation of  vermin  on  board.* 

11013  W.'MYCOCK  &  J.  MYCOCK.    Production  in  a  dyeing 

process  of  "  tied-up  "  designs  upon  cloth. 

11014  T.    B.    DAVIS,    A.    MAWSON,   and    R.  MAWSON. 

Handles  for  coffins,  etc. 

11019  M.  A.  GORDON.    Scissors  for  drawing  thread  work. 
11023    T.  E.  HEATH.    Astronomical  charts. 

11034    F.  W.  BROWN.    Fire-alarm  apparatus. 

11055    J.    NICHOLAS,  jun.,    &  H.    NICHOLAS.  Window 

fittings  for  displaying  goods. 
11063    J.  MENGE.    Driers  for  oils,  paints,  lacquers,  etc.* 
11066    A.  MEYENBERG  and  J.  T.  ALLPASS.    Production  ol 

sulphur  colouring  matters. 
11079    T.  GREEN.    Reversible  cut  cupboard  lock. 

11091  C.  GILES.    Device  for  catching  flies,  etc. 

11092  L.  W.  EDNEY.  Dummy  cask  for  advertising  purposes. 
11109    ('.  CROWTHER.    Wrapper  for  tapes. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  July  3rd,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  18,  Southampton  Buildings,  Chancery  Lang,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

1591  SHIELS.    Production  or  manufacture  of  combustible 

vapour  or  gas. 

1592  SHIELS.    Gas  and  similar  burners. 

Light  hydrocarbon  vapour  is  used  with  this  form  of 
burner.  When  used  for  lighting  purposes  it  employs  an 
incandescent  mantle  combined  with  a  head  or  outlet  having 


X5QQ/04 


a  device  for  splitting  up  the  gas  into  small  streams.  At 
the  inlet  end  of  the  burner  is  a  valve  B  controlling  the  gas 
admission. 


7044 
7631 


8910 
9043 


9247 


ARMSTRONG  &  ORLING.  Electro-capillary  apparatus. 

OHLSSON.  Method  of  the  sterilisation  of  food  pro- 
ducts and  the  like,  and  other  perishable  organic  sub- 
stances. 

KLEIN.    Push-buttons  for  closing  electrical  circuits. 

JAMES  KEILLER  &  SON  LTD.,  WILLIAM  BOYD, 
and  VERNON  ROBINSON.  Machines  for  wrapping 
chocolates  and  the  like  in  tin  foil,  or  other  suitable 
material. 

ZYLBERLAST.     Double-acting    air    or  water 
without  suction  valves. 


pump 


0L/Tt 


The  air  pump  piston  is  fitted  with  a  cylindrical  extension 
A  in  which  ports  are  formed  as  indicated  to  register  with 


ports  B  in  the  inlet  passage.  The  inlet  may  be  divided  by  a 
diaphragm  so  that  water  and  gas  may  be  pumped  away 
separately  by  the  corresponding  sides  of  the  piston.  Various 
modifications  are  described. 

9202    DAELEN.    Manufacture  of  iron  and  steel. 

A  brace,  consisting  of  two  discs  connected  together,  is  placed 
with  a  quantity  of  liquid  wax  in  a  rotating  mould  and  a  wax 
core  is  made.  This  core  is  covered  with  graphite,  then 
placed  in  an  electrolytic  bath  and  a  coating  of  copper  is 
deposited  upon  it.  The  core  is  then  melted  out  and  the  shell 
is  strengthened  by  building  it  up  with  a  plurality  of  seam- 
less metallic  laminae  by  dipping  it  in  a  bath  of  molten 
metal. 


9206 

9219 
9258 


BERNHEIM  &  WAGNER.  Purification  of  illuminat- 
ing gas.  [Date  applied  for  under  International  Con- 
vention, April  22nd,  1903.] 

FILBY.    Process  for  the  purification  of  sewage. 

ROMANOFF  (LONDON)  SYNDICATE  LTD.  (de 
Romanoff).    Ball  bearings. 


The  ball  bearing  has  four  contact  points  with  the 
V-shaped  tracks  of  the  inner  and  outer  rings,  the  tracks  of 
the  outer  side  being  in  a  single  ring,  whilst  those  of  the 
inner  side  are  between  two  rings. 

9276    FRANK  ZEISBERGER  &  WALTER  SCOTT.    Tree  or 

stretcher  for  boots  and  shoes. 
9317    EDMUND  NORBURY  BAINES,  JAMES  WILLIAM 

SCHMIDT,    &    ALEXANDER  GROUNDWATER 

WALLS.    Balling  machines  for  yarn,  thread,  twine, 

and  the  like. 

9341    MORTON.   Method  of  and  apparatus  for  printing  waip.\. 
9504    DANIELS.    Artificial  legs  or  limbs. 
9514    REDMAN.    Purification  of  gas. 

9575    BROQUA.    Machines  for  cleaning  cereals  and  other 
granular  substances. 

9766    IMRAY  (Fairchild).    Mechanical  cashiers. 

9850    WILLIAM     HENRY     CHADWICK     &  ALBERT 
EDWARD  MACEY.  Brushes. 
10701    DOBSON.    Method  of  and  apparatus  for  cleaning  filter- 
ing materials. 

10638    RAWSON.    Reeling,  winding,  and  the  like  machine. 
11308    McWHAN.    Water  closets. 
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9409    HELE-SHAW,    HELLIWELL,  &   GILDER.  Wheels 
for  vehicles  or  the  like. 

This  improvement  consists  in  uniting  the  rim  to  the 
hub  by  means  of  two  series  of  sectors  which  abut  against 
the  interior  of  the  rim  and  two  series  of  splayed  tubular 


spokes,  the  radial  ends  of  the  sectors  entering  the  outer  ends 
of  the  spokes,  and  the  inner  ends  of  the  spokes  being  con- 
nected to  the  hub  by  adjustable  means,  such  as  wedges,  by 
which  they  may  be  forced  outwardly  to  consolidate  the 
wheel. 

9462    DAWSON  &  BUCKHAM.    Semi-automatic  and  other 
quick-firing  guns. 

This  invention  comprises  (1)  a  device  wnich  is  termed  a 
re-cocking  device,  for  enabling  the  firing  mechanism  to  be 
repeatedly  re-cocked  without  requiring  the  firing  position  of 


the  gunner  to  be  disturbed  or  the  breech  opened;  and  (2) 
means  whereby  semi-automatic  guns  that  are  provided  with  a 
spring-controlled  pawl  for  actuating  the  cam  of  the  breech 
mechanism  are  rendered  convertible  into  quick-firing  guns. 

9462a  DAWSON  &  BUCKHAM.  Mountings  for  recoiling 
guns.  [Date  applied  for  Tinder  Patents  Rule  9,  April 
25th,  1904.] 


A  spring  plunger  contrivance  A  is  combined  with  the  gun 
cradle.  The  spring  plunger  has  its  lower  end  so  shaped  and 
arranged  that  it  will  on  recoil  of  the  gun  operate  in  a  wedge- 
like manner  with  respect  to  a  groove  in  the  pedestal. 


9594    WILLIS  (Schmidt).    Combination  tool. 

This  tool  has  the  combination  of  a  wrench  for  square, 
hexagonal,  and  other  nuts,  means  for  cutting  and  coiling 
wire,  pliers,  a  knife,  and  screw  driver,  a  tyre  cleaner,  and 


a  spoke  wrench,  all  such  parts  being  arranged  in  a  light 
and  compact  form,  so  as  to  be  conveniently  carried  in  the 
pocket. 

10003    WEIR.    Steam  engine  air  pumps. 

This  improvement  obviates  the  defective  working  (in  the 
form  of  pumis  shown)  introduced  by  the  load  being  practi- 
cally confined  to  the  upstroke.  The  working  is  as  follows : 
Steam  is  admitted  on  the  upstroke  to  the  underside  of  the 


pistons  A  and  B,  thus  making  the  full  area  of  A  available 
for  work,  and  on  the  downward  stroke  steam  is  admitted  to 
both  sides  of  A,  there  then  being  only  the  steam  pressure 
on  an  area  equal  to  that  of  the  piston  B. 

10878  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Devices  for  protecting  alternating- 
current  electric  apparatus. 


This  invention  provides  means  for  protecting  alternating- 
current  generators  in  parallel  or  other  similar  devices  in 
such  a  way  that  the  protective  device  will  operate  positively, 
whether  the  amount  of  relatively  reversed  current  is  great 
or  little. 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


859 


10095    LINDSAY,    STUREOOK,    &    DOUGLAS.  Brakes, 
crutches,  speed  regulators,  and  the  like. 

In  this  speed  regulator  the  driven  shaft  A  passes  into  a 
circular  casing-  B,  which  is  full  of  oil.  The  shaft  A  on 
rotating  rotates  a  pinion  D  (pivoted  to  the  casing)  and 


circulates  the  oil,  the  cock  C  being  open.  On  closing  the 
cock  C  the  circulation  is  impeded  or  stopped,  the  rotation  of  D 
being  varied  relative  to  the  shaft  A,  the  consequence  being 
that  the  casing  rotates  in  proportion  to  the  lessened  or 
increased  speed  of  D. 

10800    BEEEY.    Electric  transformers. 

The  high-tension  winding  of  this  transformer  comprises  a 
number  of  sets  of  concentrically-arranged  coils,  each  of 


which  consists  oi  insulated  metal  tape  wound  flatways,  so 
that  the  two  edges  of  each  convolution  thereof  are  at  the 
inner  and  outer  peripheries  of  the  coil,  and  the  flat  surfaces 
of  the  convolutions  are  at  right  angles  to  axis  of  the  coil. 

10892    HAGEN.    Frictional  driving  gears. 


a  friction  wheel  A  which  drives  a  central  friction  disc  B. 
Thus,  the  friction  wheels  act  as  the  driving  wheels,  and  the 
pressure  on  the  disc  is  equalised. 

11154    LUNDBEEG.    Rotary  steam  engines. 

This  engine  is  of  the  eccentric  piston  type  in  combination 
with  a  sliding  abutment.  A  is  the  inlet  lor  steam,  and 
B.  is  the  exhanst  outlet.    The  roller  C  is  made  to  roll  on  the 


cam,  working  in  conjunction  with  the  sliding  abutment  and 
piston,  to  ensure  steam  tightness  between  said  abutment  and 
piston. 

11309  MAETYN  Devices  for  connecting  cables  having  two  or 
more  strand  wires  or  cords,  lead  pipes,  rubber  tabes, 
and  the  like. 

1  1366    FULLAGAE.    Steam  turbines. 

To  avoid  the  large  exhaust  pipe  in  a  steam  turbine  the 
exhaust  steam  is  condensed  within  the  turbine  casing  by 


The  driving  shaft  is  caused  to  drive  a  second  parallel 
shaft  by  means  of  friction  wheels,  the  two  shafts  being 
rotated  in  opposite  directions.    On  each  shaft  is  mounted 


direct  contact  with  cold  water,  supplied  by  centrifugal 
pumps.  The  water  is  cooled  by  the  surface  condenser  A. 
The  conical  tube  B  removes  the  collected  air  from  the  casing. 


11576    CLAUGHTONS  (LEEDS)  LTD.  &  AUSTIN, 
reducer  for  gas  or  air. 


Pressure 


A  vessel  containing  water  is  provided  with  an  iuner  vessel 
communicating  with  it  at  the  bottom.  At  the  top  of  the 
inner  vessel  is  a  chamber  provided  with  a  valve-controlled 
opening,   the  valve  being    operated  by  a    float.    Gas  is 
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admitted  to  the  apparatus  and  passes  through  the  valve 
into  the  inner  vessel  and  then  away  by  the  discharge  pipe. 
Any  initial,  pressure  on  the  gas  displaces  liquid  from  the 
inner  vessel  to  the  outer,  thus  causing  the  float  to  fall, 
thereby  operating  the  valve. 

11610  SPIEES.    Knitting  machines. 

11639  MERCER.  Cultivators. 

11707  JOHNSON.    Raising  minerals  from  mines. 

11792  WAEEY.    Inverted  incandescent  gas  lights. 

The  burner  is  provided  with  an  upwardly  projecting 
central  tubular  part  by  which  the  mantle  is  suspended. 
Inverted  bunsen  tubes  forming  mixing  chambers  are 
arranged  around  the  centre  of  the  burner  and  opening  into  the 
middle  part  of  the  mantle.  The  products  of  combustion  pass 
through  an  up-draught  passage  and  heat  the  mixing  tvibes 
on  their  way  to  the  atmosphere. 

11869  BARBOUR.  Method  of  and  apparatus  for  applying 
drag  to  the  bobbins  of  spinning  and  twisting  frames. 

11951  BLACKMORE.  Apparatus  for"  coiling  wire.  [Post 
dated,  June  11th,  1904.] 


Wires  pass  through  the  feed  rolls  and  through  giraffe, 
in  front  of  which  are  two  adjustable  pitch  blocks  A,  the 
wire  passing  on  one  side  of  these  pitch  blocks,  and  on  the 
other  a  guide  block. 

12061  CIE.  FRANCAISE  DE  L'OZONE.  Apparatus  for  the 
sterilisation  of  water  by  means  of  ozone.  [Date 
applied  for  under  International  Convention,  November 
20th,  1903.] 

12291    WILLIAMS  &  WILLIAMS.    Ladle  stepper. 
12307    SHARP.    Window  sashes. 

A  longitudinal  rack  is  fixed  to  each  sash  adapted  to  engage 
a  pinion  fixed  to  the  side  frames  of  the  window,  so  that  when 
one  sash  is  operated  (by  a  handle  connected  to  the  pinion) 
the  other  is  moved  in  the  opposite  direction.  The  pinion  can 
be  moved  into  a  recess  out  of  engagement  with  the  sashes 
•when  necessary. 

12377    WOLFSON.    Adjustable  flame  spreaders  and  mantle 

holders  for  incandescent  burners. 
12625    WELLS.    Reinforced  concrete  construction. 
12638    COURTOT.     Draught    regulators    for    steam  boiler 

furnaces. 


To  obtain  great  sensitiveness  in  a  draught  regulator,  the 
friction  of  the  apparatus  is  reduced  by  guiding  the  piston 


rod  A,  and  by  the  independent  suspension  of  the  lever  B 
as  shown.  The  shape  of  the  diaphragm  reduces  its  elastic 
resistance  to  nil. 

12658    REDMAN.    Centre  gas  valves. 

These  valves  are  constructed  with  a  fixed  outer  casing, 
having  an  annular  space  and  concentric  opening  combined 


with  a  rotary  casing  divided  by  vanes  into  compartments  and 
provided  with  wing  plate  valves  adapted  to  divert  the  flow 
of  gas. 

12695    WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.).    Valve  mechanism  for  elastic-fluid  turbines. 


A  motor-operated  fluid-controlling  valve  has  a  device, 
actuated  by  a  spring  or  like  located  outside  the  fluid  space, 
which  tends  at  all  times  to  close  valve,  and  serves  by  reason 
of  its  position  to  indicate  whether  or  not  the  valve  is  closed. 

12737    BENTLEY.     Electrical    motor    and    speed  control 
arrangements  therefor. 

This  motor  differs  from  an  ordinary  electrical  motor  by 
having  two  sets  of  field  magnets  instead  of  one,  acting  on 


an  armature  winding,  and  two  armature  coils  instead  of 
one.  The  magnetic  circuit  is  formed  by  the  one  set  of  field 
magnets,  and  one  armature  core  is  magnetically  isolated 
from  the  other  set. 
12747  PONGRACZ.  Apparatus  for  polishing  floors  and  the 
like. 
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12893    DREYER.    Means  for  range  finding. 

A  telescope  is  provided  with  a  diametrically-divided  object 
glass,  whereof  the  parts  may  be  adapted  for  being  moved 
in  opposite  directions  or  one  of  the  parts  of  the  object  glass 
may  be  fixed,  and  other  movable ;  the  movements  being 
effected  by  the  sliding  block  A  and  the  adjustable  sloping 
bar  B. 

13204  HOYLE  &  BARKER.  Means  for  controlling  the  work- 
ing of  hoists  or  lifts  and  for  locking  and  controlling 
the  opening  and  closing  of  the  doors  which  shut 
off  the  hoist  well  and  access  to  the  hoist. 

While  the  cage  is  in  motion  a  double  lock  is  kept  on  all 
the  doors,  and  when  it  is  stopped  at  any  floor  level  a  lock 
is  kept  on  all  doors  so  as  to  shut  off  all  access  to  the  well. 
The  cage  is  also  arranged  so  that  it  cannot  be  set  in 
motion  so  long  as  any  one  of  the  doors  remains  open ;  thus 
the  hoist  well  is  at  all  times  safeguarded  and  shut  off  in  the 
absence  of  th.3  cage. 

13211  MELLISH  &  RAMSDEN.  Carding  and  scribbling 
machinery. 

13383  PROBYN  &  WOOD.  Lettering  for  signboards  and  the 
like. 

13494    OHORLTON.    Internal-combustion  engines. 


The  heat  contained  in  the  exhaust  gases  of  an  internil- 
oombustion  engine  are  passed  through  a  multitubular  boiler, 
so  as  to  raise  steam  to  be  employed  in  an  auxiliary  steam 
cylinder  attached  to  the  main  engine. 

13506    HORNE.    Couveyiug  invalids   and  others  by  rail  or 

road  in  a  recumbent  position. 
13543    LTJNDBERG  &  LUNDBERG.    Electrical  switches. 

This  improvement  comprises  a  lever  which  oscillates  on 
a  centre,  one  end  making  contact  with  contacts  B,  while  the 


end  has  a  slot  C  in  it,  which  is  provided  with  a  notch  into 
which  a  pin  fits  and  locks  the  contact-making  arm  in  either 
position. 


K6S8 


13715 
13746 


FICKER.  Cards  for  advertising  purposes.  [Date 
applied  for  under  International  Convention,  February 
3rd,  1904.] 

HATMAKER.    Milk  foods. 

GRAY.    Internal-combustion  engines. 


13635    SMITH.    Compound  locomotives. 

The  specification  describes  an  improvement  on  Patent  No. 
1472,  1898,  and  consist**  of  casting  the  three  cylinders  of  a 


compound  locomotive  in  one  casting,  or  casting  separately 
and  joining  the  three  together  by  bolts  and  flanges. 

13663    ALBONE.    Attachment  of  mowers,  reapers,  binders,  and 
like  implements  or  machines  to  motor  tractors. 


Two  or  more  mowers,  reapers,  or  harrows  are  attached  to 
the  same  tractor  by  means  of  projecting  arms  A,  thus  doing 
the  double  width  at  one  and  the  same  time. 

13905    MERRYWEATHER.     Automobile   fire  extiuguishiu^ 
apparatus. 

A  chemical  cylinder  of  the  type  described  in  Patent  No. 
23947,  1899,  is  carried  in  a  specially-shaped  compartment 


in  the  front  portion,  and  beneath  the  framing  of  the  auto- 
mobile steam  fire  engine  a  hydraulic  hose  reel  is  carried 
over  the  hose  implement  box  as  at  A. 

13989    SHAW.    Adjustable  heels  for  boots  and  shoes. 

14040    WALKER.    Writing  blocks,  sketching  blocks,  blotting 

pads,  and  the  like. 
14062    CHASLES.     Sheet-metal    roughened   facings    for  the 

treads  of  stairs,  pedals,  boots  and  6hocs.  and  the  like. 
11063    CORRY  &  LOEME.    Secateurs  or  pruning  shears. 
1^092    PRIESTLEY  &  HOLMES.  See-saw. 
14099    HOLDSWORTH  &  WILSON.    Brushes  for  cleaning 

boots  and  shoes. 
11130    SOUTHWORTH.    Process  for  treating  raw  or  partly 

dressed  hides. 
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13966    EGERSDORFER.    Rotary  engines  or  motors. 


4\\ 

- 

1 

The  piston  A  sliding'  in  the  eccentric  drum  B  and  in  tho 
fluid-tight  jsressure  discs  C,  the  latter  serve  for  the  direct 
and  uniform  transmission  of  power  to  the  shaft  D. 

14081    BALDWIN.    Method  of  and  means  for  making  h~y, 
straw,  wood  fibre,  wood  wool,  and  like  rope. 

This  method  provides  means  for  rotating  hook  A,  which 
is  put  into  action  by  a  pull  on  the  material  by  the  worker, 


and  which  automatically  goes  out  of  action  immediately 
said  pull  is  relieved.  Where  two  persons  have  beeu 
employed  to  do  the  work,  by  means  of  this  invention  only 
one  person  is  required. 

14084    BRAY.    Incandescent  gas  lighting. 

To  free  the  by-pass  tube  from  corrosion  it  is  passed  into 
and  terminates  in  the  bunsen  tube,  the  by-pass  flame 
thereby  burning  at  the  burner  tip,  instead  of  at  the  top  of 


the  by-pass  tube.  With  1  his  construction  of  burner  the 
by-pass  tube  does  not  interfere  with  the  working  or 
regulating  of  the  air  supply  to  the  bunsen  tube. 

14153    HELMER.    Seats  for  automobiles  and  like  vehicles. 

The  front  seats  of  t<he  car  are  pivoted  in  parallelogram, 
so  that  on  being  swung  to  one  side  a  free  passage  to  the 
back  seats  is  obtained. 


14174 
14177 


14181 
14201 


PORTER.    Driving  belts. 

HOWLETT.    Kilns  and  ovens,  and  refractory  blocks, 

bricks,  slabs,  and  tiles  for  the  same. 
COLQUHOUN.    Letter  sheets. 

RLCK.    Speed   indicator,   applicable  also   as  a  speed 
regulator. 

The  rotating  members  A  and  B  of  a  hunting  gear  close 
the  circuit  of  the  electro-magnet  C,  whenever  B  is  driven 
faster  than  A,  which  latter  rotates  with  constant  angular 


velocity.  The  electro  magnet  causes  the  reversal  of  the  gear 
D,  which  transmits  the  motion  of  the  engine  to  Ihe  member 
B  by  conical  pulleys  as  shown.  The  index  E  fixed  on  the 
transmission  belt  indicates  the  speed  on  a  fixed  scale,  and 
is  applicable  also  as  speed  regulator. 

14203    CASTETS.    Process  and  apparatus  for  the  extraction  of 

tannin  at  a  low  temperature  and  at  a  low  pressure. 
14223    MAJOR.    Roofing  tiles. 
14235    McLAREN.    Compressor  pump  regulators. 

The  cylinder  A  is  in  connection  with  the  compressed- 
fluid  reservoir  The  spring-acting  piston  B  is  connected  to 
a  throttle  valve  C  in  the  pipe  through  which  the  motive 


fluid  passes  to  the  cylinder.  As  the  pressure  in  the  reservoir 
increases  it  acts  on  the  piston  B,  and  more  or  less  closes  the 
throttle  valve  C,  and  so  automatically  regulates  the  supply 
of  motive  fluid  to  the  pump. 

14240    GIBBS  &  SHEPPEE.  Pumps. 

This  invention  provides  a  controlling  apparatus  which  wiii 
allow  of  the  pump  being  continuously  driven,  though  the 


amount  of  water  delivered  by  said  pump  may  be  varied. 
It  also  provides  means  for  mechanically  operating  the 
suction  valve  from  without,  so  that  it  may  remain  open 
during  the  whole  or  a  portion  of  the  delivery  stroke. 
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14243    WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.).  Governing  mechanisms  for  elastic-fluid  turbines. 

A  governing  mechanism  for  elastic-fluid  turbines  con- 
sisting therein,  that  the  nozzle  valve  chest  A  and  the  relay 
valve  chest  B  are  separated  from  each  other  in  order  to 


prevent  the  transfer  of  heal,  and  connected  by  means  of 
suitable  conduits,  as  well  as  with  cut-out  valves ;  the  relay 
valves  are  moved  by  a  cam  C  and  operated  by  levers,  and 
control  the  motors  actuating  the  nozzle  valves. 

34-251    MEYER  (Lightband).    Outer  cover  for  pneumatic  tyres 
for  motor  cars  or  other  vehicles. 
ROCK.    Combined  clock  and  recording  apparatus  for 
speed,  revolution,  and  like  indicators. 

A  clock  for  indicating  standard  time  is  combiued  with  a 
speed  and  revolution  indicator  in  the  casing  A.    As  the 


speed  varies  the  stylus  B  moves  radially  upon  the  recording 
disc  C,  mounted  upon  the  arbor  of  the  standard  clock 
mechanism.  The  disc  C  is  divided  radially  into  hours,  and 
concentrically  to  indicate  miles. 

14295    ROSS.    Burner    or    lamp    principally    for    use  with 
acetylene  gas. 

14310  HUGHES.  Manufacture  of  axle  boxes  and  other  hollow 
articles  from  blocks  or  ingots. 
The  body  of  the  axle  box  is  formed  from  an  ingot  by 
first  compressing  the  block  to  not  only  mould  in  it  a  hollow 
cavity,  but  also  projections  on  its  exterior  to  prc  vide  metal 
for  being  subsequently  moulded  to  form.  Affdrwards  the 
moulded  block  is  placed  upon  the  end  of  a  mandrel  of  a  form 
corresponding  to  that  to  which  the  interior  of  the  finished 


article  is  to  be  brought,  and  is  by  the  mandrel  carried 
through  a  succession  of  fixed  dies,  by  which  the  block  is 
drawn  down,  and  its  exterior  and  interior  projections 
moulded  to  the  form  required. 

14296    DRTJMMOND.    Gauge  glass  cock  connections. 

In  the  way  of  the  steam  passage  A  a  recess  containing  a 
'  ball  B  is  provided;    this  ball,  while  the  glass  remains 


unbroken,  being  supported  by  a  spring  C  as  shown.  If, 
however,  the  glass  breaks,  the  steam  acting  on  the  ball 
forces  it  down  as  shown  in  dotted  lines  and  thus  closes  the 
outlet. 

14317    CHALLISS.    Spanner  or  wrench 

Across  the  end  of  the  fixed  jaw  of  staple  shape  are 
attached  two  plates,  one  of  which  is  provided  with  a  longi- 
tudinal slot  to  guide  the  sliding  jaw.  On  the  end  of  the 
handle,  which  is  pivoted  to  the  two  plates,  is  a  double- 
ecentric  provided  with  an  eccentric  slot  to  receive  a  pro- 
jection on  the  sliding  jaw,  so  that  on  operating  the  handle 
the  sliding  jaw  moves  backwards  or  forwards. 

14328    CREASOR.    Roller  bearings.. 

A  number  of  rollers  are  interposed  between  the  axle  and 
the  journal  box.  These  rollers  have  their  trunnious 
journalled  in  bearing  blocks  provided  with  ball  bearings; 
the  bearing  blocks  are  mounted  to  slide  in  grooves  formed 
in  rings  which  are  rigidly  connected  to  one  another  by  rods 
which  form  a  cage  for  each  roller. 

11329    SCOTT.    Magazine  attachments   or    charging  packets 

for  photographic  cameras. 
14334.  BOAVLE-EVANS.    Apparatus  to  grip  and  bring  together 

two  ends  of  a  driving  belt  or  rope  to  enable  them  to  be 

riveted,  sewn,  or  otherwise  joined. 

The  two  ends  of  the  belt  are  placed  upon  flat  frames  and 
are  clamped  to  them  by  means  of  catches.  The  two  frames 
are  connected  together  by  a  right  and  left  handed  screwpd 
spindle,  so  that  the  two  ends  of  the  belt  can  be  brought 
together  and  fastened  in  the  usual  way. 

14339  ILES.    Sliding  window  sashes. 

14340  PATERSON.    Blind  cord  catch  or  grip. 

14341  PATERSON.    Brake  for  railway  and  other  trucks. 

To  operate  the  brake  from  the  right  hand  the  lever  A 
is  depressed  against  the  action  of  the  spring  B,  allowing 


the  catch  C  to  fall  out  of  its  slot,  whereupon  the  lever  A 
is  let  go,  and  the  various  levers  and  links  under  the  expan- 
sion of  the  spring  B  force  the  blocks  D  against  the  wheels. 
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11-342    MULLER.    Gas  furnaces  for  chain  link  welding  or  tlie 
like. 

14343    MULLER.    Tools  for  chain  welding  machines. 
14353    BLONDELL,  SAGER,  LANE,  &   ERDMAN.  Metal 
rolling  machines. 

The  roll  A  comprises  a  body  portion  with  a  facing  sleeve 
fitting  on  the  body  portion  and  having  apertures  B  formed 


therein.  On  its  inner  face  is  formed  a  groove.  Opposite 
each  aperture  is  located  a  die  having  a  shank  extending 
through  said  groove,  the  shank  having  its  inner  end  headed 
in  the  groove. 


14395 


Ketles  and  similar  liquid  heaters  or 


14401 
14436 
14460 


TOWNSHEND. 
boilers. 

CHEW.  Preparation  for  cleaning  and  polishing  metals. 
WILSON.  Fireplaces. 

JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Reduction 
of  displacement  of  phase  in  electric  current  circuits. 

The  power  factor  of  a  circuit  is  considerably  increased  by 
using  a  transformer,  instead  of  using  a  choking  coil  to 
prevent  large  currents  passing  to  the  arc.  When  a  trans- 
former is  used  the  current  from  the  secondary  coil  can  be 
fed  to  a  second  electric  arc. 

14485    WALKER,    WALKER,    &    WALKER.  Rotary-box 
looms. 

14496    WHEATLEY  (BergischePatentachsenfabrik  G.m.  b.  H.). 
Axle  bearings. 

The  bearing  has  a  nut  A  separate  from  the  cone,  the  main 
feature  being  that  the  nut,  which  is  secured  on  a  similar 


handed  thread  at  each  end  of  the  axle,  is  provided  with 
a  circular  extension  piece  without  a  screw  thread,  in  which 
the  adjusting  slots  are  formed  at  a  short  distance  from  the 
outer  end  of  the  extension. 

14571    GIBBEBD.    Wooden  heels  for  boots  and  shoes. 

14583  KAUFMAN.  Attachments  for  adapting  gas  burners  to 
heating  purposes. 

14608    BROWN.    Golfing  irons. 

14700  COCKMAN.  Manufacture  of  horns  and  trumpets  for 
phonographs,  gramophones,  and  other  sound-jno- 
ducing  instruments,  and  of  like  apparatus  for  concen- 
trating, directing,  and  distributing  sound. 

14748    WRIGHT.    Pencil  compasses. 

14915    PHELPS.    Portable  receptacles  for  plates  and  other 

culinary  articles. 
13039    RUSSELL.       Holders   for  brushes  for  cleaning  the 

interiors  of  casks  around  the  bung-holes. 
15040    JACKSON,  LLOYD,  &  SMITH.    Machinery  for  the 

manufacture  of  seamless  steel  and  other  metallic  tubes. 

The  tubular  billets  are  successively  treated  in  a  series  of 
rolls  arranged  tandem  fashion.  The  rolls  are  arranged  at 
such  a  distance  apart  that  the  tube  being  rolled  does  not 
enter  any  of  the  pairs  of  succeeding  rolls  until  it  has  com- 


pletely passed  from  under  the  preceding  rolls.  The  billets 
are  supported  upon  a  long  mandrel  held  at  its  front  end 
and  having  bulbs  on  the  parts  occupying  the  eyes  of  the 
respective  pairs  of  rolls. 

14921    BEHRISCH.    Elastic-fluid  turbines.    [Date  applied  for 
under  International  Convention,  July  3rd,  19031] 

For  equalising  the  output  of  work  in  a  turbine,  having 
primary   and   secondary    members    rotating   in  opposite 


/432I/04. 


directions,  an  additional  revolving  member  is  coupled  to  the 
secondary  member.  The  turbine  is  shown  diagrarnmatically 
in  the  accompanying  illustration. 

15047    LAKE  (Smith  Single  Belt  Reversing  Countershaft  Co.). 

Reversing  mechanism  for  countershafts  and  the  like. 

The  free  pulley  A  engages  with  the  keyed  friction  disc 
B  by  means  of  a  hub  and  lever  as  shown.  In  order  to  reverse 


the  shaft  a  similar  arrangement  B,  keeps  stationary  the 
plant  wheel  C,  the  keyed  gear  D  thus  being  caused  to 
rotate,  by  the  internal  gear  of  the  pulley,  in  opposite 
direction  to  the  latter. 

15139    LAKE  (Miller).    Hoisting  and  conveying  apparatus. 
15217    DE  LAMBERT.    Rafts  and  other  flat-bottomed  craft 

provided  with  self-contained  motive  power. 
15223    IMRAY    (Basle    Chemical   Works).     Manufacture  of 

indoxyl,  its  homologues  and  their  derivatives. 
15489    INGLIS  BOILER    SYNDICATE  LTD.,  &  INGLIS. 

Fire-tube  steam  boilers  of  the  marine  or  like  type. 


This  invention  relates  to  improvements  on  Patent  No. 
5939,  1903.  The  object  is  to  obtain  a  more  efficient 
circulation  of  the  water  and  generation  of  steam.    It  com- 
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prises  a  water-circulating  chamber  A  located  at  the  front 
end  of  the  boiler,  and  has  pipe  connections  at  the  lower 
and  upper  ends. 

15715  PEAECE.  Method  of  affixing  or  fastening  india-rubber 
or  composite  non-slipping  frogs  to  leather  or  other 
pads  for  horse  shoes. 

16681  CORT,  PORTER,  &  STEVENS.  Protectors  for 
pneumatic  tyres. 

This  protector  comprises  a  band  or  belt  of  puncture- 
resisting  material,  a  scries  of  straps  for  fastening  the  same 


around  the  circumference  of  tyre,  and  a  plurality  of  detach- 
able studs  protruding  through  the  wearing  surface  of  the 
band. 

17003    NEWTON   (Farbenfabriken    vorm.  F.   Bayer    &  Co.). 

Manufacture  and  production  of  pyrimidiue  derivatives 
17256  HILL  &  HILL.  Acetylene  gas  generating  apparatus. 
17311    BEHRISCH.     Regulation    of    elastic-fluid  turbines. 

[Date  appilied  for  under  International  Convention 

August  8th,  1903.] 

A  number  of  turbines  successively  supplied  with  pressure 
fluid  and  driving  independent  machines  are  regulated  n~ 


follow:  Each  turbine  rotates  a  governor  which,  working 
on  separate  levers,  effects  the  total  steam  supply  to  the 
turbines  by  closing  or  opening  a  valve.  Sometimes  one 
regulator  only  is  connected  with  all  the  turbines. 

17320    STEPHAN.  Disinfectant. 

17723  VON  JAN.  Sheet-metal  slotting  machine.  [Date 
applied  for  under  International  Convention,  Decemoer 
18th,  1903.] 

This  machine,  which  is  adapted  for  cutting  or  slotting 
tinned  and  other  metal  plates,  is  constructed  with  a  flat 


upright  or  frame  placed  immediately  behind  the  cutting 
tool  or  punch,  and  of  narrower  width  than  the  slot  to  be 
cut  in  the  metal  nlate,  or  the  like,  in  order  to  allow  said 
slot  to  be  cut  to  any  desired  depth. 

18038    CARTER.    Movable  arms  for  dress  busts. 

19216    COMMIN.    System    for  the   uniform    distribution  of 

liquids  over  a  given  surface,  such  as  that  of  a  filter 

bed. 


19719    BARRON  &  GREEN.    Apparatus  for  separating  dust 
or  other  impurities  from  air. 

This   apparatus   comprises   an    upstanding  restangular 
casing  or  box  having  a  series  of  angular  baffle  plates  located 


therein,  the  casing  being  provided  with  a  water-spraying 
device  in  or  across  its  upper  part,  and  having  a  discharge 
outlet  at  its  base,  together  with  means  for  collecting  the 
dust-laden  air  and  propelling  it  upwardly  through  the  casing. 

20036  BENJAMIN  HARDCASTLE,  WILLIAM  RUFUS 
HERW1N,  &  HENRY  CANNY.  Cycle  stand  or 
prop. 

20781  ABEL  (Rheinische  Metal] waren-und  Maschinenfabnk). 
Sighting  apparatus  for  ordnance. 

The  position  of  the  gun  can  be  varied  independently  of 
line  of  sight,  wherein,  for  the  compensation  of  the  lateral 
deviation  of  the  trajectory  for  variable  ranges,  the  fore- 


sight is  so  combined  with  the  gun  as  to  be  automatically 
shifted  relatively  to  the  gun  axis  by  the  variation  of  the 
relative  positions,  in  a  vertical  plane,  of  the  gun  and  line 
of  sight. 

21099    STEINLE.  Thermometers. 

For  adjusting  a  pressure  thermometer  a  curved  disc 
is  provided,  the  underside  of  which  is  in  connection  with  the 
liquid  between  the  elastic  device  and  the  liquid  holder.  The 
disc  is  capable  of  being  moved  up  and  down,  thereby  adjust- 
ing the  pressure  of  the  thermometrical  liquid. 
21466  BOULT  (Bellows).  Elevator  mechanism  for  machines 
for  casting  type  bars. 
BOULT  (Firm  Dr.  Bruno  Friling).  Cake  material  cr 
composition. 

EDMUND  SON.    Illuminating  buoys  and  beacons. 
UTHEMANN.    Means  for  protecting  copper  from  des- 
truction by  sea  water.    [Date  applied  for  under  Inter- 
national Convention,  October  10th.  1903.] 
An  electro-postive  metal  (such  as  iron1)  in  the  form  of  wire- 
netting  is  placed  on  the  surface  of  the  copper  having  a  good 


31472 

21512 
21661 
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electrical  contact  with  it.  The  electrolytic  action  produced 
where  sea  water  has  access  to  a  thus  dressed  surface  of 
copper  protects  it  from  erosion  and  at  the  same  time  coats 
it  with  a  layer  of  oxide,  which  is  not  affected  by  sea  water. 

21704    SHUKER.    Hydraulic  governor  for  engines  or  motors. 

In  order  to  govern  the  speed  of  a  steam  engine  or  motor 
the  piston  rod  A  of  a  water  pump  is  connected  with  the 


inlet  valve,  and  a  hydraulic  ram  B  operates  the  throttle. 
The  rising  of  the  ram  is  regulated  by  valve  C  and  stopped 
by  safety  valve  D. 

22075    AliEL  (Rheinisehe  Metallwaren-und  Maschinenfabrik). 
Sighting  apparatus  for  guns. 

An  arc-shaped  piece  or  bracket  C  is  so  arranged  that,  on 
elevating  the  gun,  the  foresight  is  laterally  shifted;  the 
bracket  is  pivotally  mounted  at  B  on  an  axis  parallel  to  that 
of  the  gun,  and  can  be  so  adjusted  that  the  angle  it  forms 


with  the  vertical  plane  passing  through  the  axis  of  the 
gun  is  varied  in  accordance  with  the  inclination  of  the 
trunnion  axis.  A  connecting-  lever  can  reduce  the  lateral 
shifting  of  the  foresight  by  imparting  an  inverse  movement 
to  the  backsight. 


23469 


23766 
24,003 
24327 


BAKER.  Automatic  feed  regulator  for  controlling  the 
supply  .of  grain  to  a  mill  or  other  receptacle  or 
receiver.  [Date  applied  for  under  International  Con- 
vention, October  30th,  1904.] 

HOCHHEIMER.    Photographic  pigment  paper. 

TARLING.    Oil  lamps. 

CONNELY.    Device  for  igniting  gas. 


Rhodium  chloride  is  dissolved  in  pure  water  and  is  then 
painted  on  in  the  form  of  a  waving  hood  at  the  top  of  the 
mantle.  Platinum  black,  clay,  alcohol,  aud  gum  are  mixed 
into  a  thick  paste  and  shaped  to  the  form  of  a  disc;  it  is 
then  ■  fastened  at  the  top  of  the  mantle  from  the  inside. 
The  mantle  is  first  burnt  in  the  usual  way  and  then  the 
gas  is  turned  on,  and  the  disc  will  glow  and  cause  the 
rhodium  chloride  to  ignite  the  gas. 


24921    COE.    An  attachment  to  au  ordinary  barrel  key  and 
lock  to  indicate  on  the  key  whether  the  lock  has  been 
left  locked  or  open. 
WHITE  (Wilkinson).    Screw  threaded  tenons  and  coast- 
ing mortises  or  sockets. 
WHITE  (Wilkinson;.    Opera  chairs  and  the  like. 
HAYS.    Method  and  means  of  consuming  or  otherwise 
disposing  of  the  smoke  from  the  stacks  of  factories, 
steamships,  and  other  coal-consuming  furnaces. 

26472    CLOUD.    Vacuum  brakes  for  railway  and  like  vehicles. 

This  is  an  improvement  on  Patent  No.  14318,  1904,  and 
comprises  a   valve  A  for  controlling   the  communication 


25119 

25125 
26441 


between  the  train  pipe  B  and  the  atmosphere,  which  is 
operated  by  the  difference  of  pressure  between  the  train  pipe 
and  an  operating  chamber  C,  which  operating  chamber  is 
connected  through  a  return  pipe  with  the  brake  cylinder. 


26533 


26556 

27212 
27552 
27897 


ED  DELS.  Machine  for  the  purpose  of  applying  com- 
bined pressure  and  tension  in  straining  leather  or 
other  material  on  blocks  or  other  devices. 

HUNTER.  Means  for  regulating  the  temperature  in 
rooms,  buildings,  and  the  like. 

HUNT.    Paper  and  like  bags. 

LEWIS.    Polishiig  or  burnishing  barrels. 

EDWARDS  (Society  of  Gillet,  Giran,  &  Nicolas).  Glass 
plates  or  facing  tiles  for  covering  buildings  and  the 
like. 


27900    GARDINER.    Secondary  batteries. 

The  battery  is  so  oontsructed  as  to  dispense  with  the  use 
of  a  negative  pole  clement,  and  also  to  prevent  the  active 
material  contained  in  the  positive  pole  from  peeling  or 
disintegrating.  The  battery  is  also  provided  with  improved 
separators  and  elements  so  arranged  and  combined  as  to 
provide  maximum  efficiency  without  possible  loss  of  current 
through  ahort  circuiting. 

2S385    SCHEUBER.    Safety  razor  frames. 

28513  HUNNABLE  &  HUNNABLE.  Knife  cleaners, 
sharpeners,  and  fork  cleaners. 

28578  WILKINSON.  Governing  mechanism  for  batteries  of 
turbines.  [Date  applied  for  under  International  Con- 
vention, April  20th,  1904.] 


Each  turbine  in  a  battery  of  turbines  is  fitted  with  a 
governor  so  arranged  and  connected  as  to  control  the 
successive  admission  of  the  full  load,  or  of  an  overload 
supply  to  each  turbine. 

2S625  YILLETTE.  System  for  rapidly  stopping  vessels 
travelling  at  full  speed. 

28838  WILLIAMS.  Combined  door,  window,  and  ventilating 
screen.  [Date  applied  for  under  International  Con- 
vention, February  6th,  1904.] 

28925    FINN  &  PIKE.    Means  for  packing  eggs. 

28980  NIERIKER.  Joint-air  applicable  for  supporting 
electric  lamps.  [Date  applied  for  under  Internationa; 
Convention,  October  8th,  1904.] 

29338  CLARK  (Lowe).  Patterns  for  casting  gear  wheels 
and  gear  racks. 

29477    PALLWEBER.    Adding  machine, 
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29411  RENAULT.  Carburetters  for  internal-combustion 
engines.  [Date  npplied  for  under  International  Con- 
vention, December  3rd,  1904.] 

In  addition  to  the  air  inlet  around  the  disc  A  a  small 
valve  B  is  arranged  for  an  extra  air  inlet  without  inter- 
fering with  the  automatic  action  of  the  carburetter.  The 


spraying  nozzle  has  holes  at  varying  heights,  the  spirit 
issuing  out  of  a  number  corresponding  with  the  speed  of 
the  engine.  As  the  engine  speed  increases  the  disc  A  is 
raised  and  causes  the  air  inlet  C  above  to  be  opened  by  the 
rotation  of  the  spindle. 

1905. 

428    BERG  &  FRAY.    Machine  for  cleansing  and  greasing 

baking  or  like  pans. 
459    MacILWAINE.    Apparatus  for  separating  dust  or  other 

impurity  from  air  and  gases. 
518    ANDREWS.     Fire-escapes.     [Date  applied   for  under 

International  Convention,  March  21st,  1904.] 
789    UNION  ELEKTRICITATS-GES.    Electric  heating  of 

electrically-propelled    vehicles.      [Date   applied  for 

under-International  Convention,  January  16th,  1904.] 
815    JONES.    Mechanical  toys. 

923  CONRAD.  Electrical  measuring  instruments.  [Date 
applied  for  under  International  Convention,  January 
20th,  1904.] 

An  alternating  current  electrical  measuring  instrument 
has  an  iron  core  with  primary  and  secondary  windings  and 
a  rotatable  conducting  cylinder  A  between  the  pole  pieces, 


and  auxiliary  coils  B  located  in  recesses  in  the  pole  pieces 
connected  in  series  with  the  secondary  windings  for  pro- 
ducing a  rotary  field. 

1018    ANDERSEN.    Means  for  attaching  skis  to  the  feet. 
1077    FORDYCE.     Pneumatic    despatch    tube  apparatus. 

[Date  applied  for  under  International  Convention, 
.  August  25th,  1904.] 
1301    BOULT  (E.  Goldman  &  Co.).    Bottle-washing  machines. 


1375  MOTZ.  Drawing  and  like  pins  or  nails.  [Date  applied 
for  under  International  Convention,  Jamiary  25th. 
1904.] 

1725    LOBNITZ.    Apparatus  for  breaking  up  or  cutting  rocks. 

stones,  or  earth,  under  water  or  on  dry  land. 
1733    HARCOURT.     Pulley  blocks  for  reciprocating  screw 

threaded  stems  or  spindles. 
1807    FRIED.  KRUPP   AKT.-GES.     Sighting  attachments 

for  ordnance.    [Date  applied  for  under  Internatioual 

Convention,  March  12th,  1904.] 
1939    LOYAL.    Multitubular  radiators  especially  applicable 

to  motor  carriages. 
2947    BADEKER.    Metallic  rod  packings.    [Date  applied  for 

under  International  Convention,  March  25th,  1904.] 


2947/05 


This  is  a  means  such  for  example  as  the  ribs  and  grooves 
illustrated,  whereby  the  segments  are  connected  to  the 
follower  to  prevent  independent  circular  movement  of  th^ 
segments,  and  also  allow  radial  movement  of  the  same. 

3222    HEER.    Water-closet  seats  and  seat  guards. 

3409    SIEMENS  BROS.  &  CO.  LTD.  (Siemens  &  Halske  Akt.- 

Ges.).    Arrangement  of  multiple   switchboards  for 

telephone  exchanges. 
3510    LAND  &  SEEKABELWERKE  AKT.-GES.  Devices 

for  preventing  the  overcharging  of  electric  cables. 

[Date  applied  for  under  International  •  Convention, 

March  31st,  1904.] 
3813    TURNER.    Scrapers  for  roller  mills. 
3925    MANS.    Suspension  springs  of  motor  and  other  vehicles. 

A  coil  spring  is  arranged  within  two  metal  telescoping: 
sleeves  through  which  extends  a  vertical-screwed  rod  having 


an  adjusting  nut  screwed  to  its  upper  end.  The  pivoted 
plate  A  is  attached  to  the  vehicle  frame,  while  the  eye  B 
of  the  rod  is  attached  by  suitable  means  to  the  axle. 

4537    RAM  (Paul).  Puzzle. 
4632    BOULT  (Beck  &  Smith).  Hydrometers. 
4S72    RIETHMULLER.    Cravat  holders. 
5158    BERLINER.    Gramophone  sound  record  tablets. 
5252    JUSTICE  (Toronto  Type  Foundry  Co.  Ltd.).  Linotype 
machines. 
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4330    McNEIL.       Apparatus    lor  separating    liquids  from 
vapours. 

The  liquid-laden  vapour  enters  the  inlet  chamber  A,  passes 
out    through    the    apertures    B     and    the  diaphragm 


C  into  (he  outer  vessel,  where  its  velocity  decreases  aud  it 
consequently  deposits  its  moisture;  it  then  passes  through 
the  outlet  pipe  iu  a  dry  condition. 

4331    McNEIL.      Apparatus    for    separating    liquids  from 
vapours. 

The  liquid-laden  vapour  enters  the  chamber  A,  flows  out 
through  the  aperture  into  the  vessel  B,  where  it  deposits 


its  liquid.  It  then  enters  the  chamber  C  by  the  aperture 
depleted  of  its  moisture  and  in  a  dry  condition,  and  from 
thence  passes  to  the  outlet. 

5535    BORN  ON.    Wrenches.    [Bate  applied  for  under  Inter- 
national Convention,  September  9th,  1904.] 


The  shank  has  teeth  upon  its  edge  and  a  fixed  jaw;  a 
i-liding  jaw  cf.sing  slides  on  the  stem  and  carries  a  rotary- 
toothed  wheel,  which  gears  with  the  teeth  on  the  shank. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance  under  the  Patents  Act,  1901. 

1904. 

29646    PFERSBORFF.    Wicks  for  candles  and  the  like. 
1905. 

5327    FR1EB.  KRUPP  AKT.-GES.  Projectiles. 

5678  MASCHINENFABRIK  GEE  VENBROICH.  Steam 
and  gas  turbines. 

5772    BATISSE  &  BREVET.    Starting  devices  for  motors. 

5835  FRIEB.  KRUPP  AKT.-GES.  Measuring  device  for  use 
when  marking  out  work  on  surface  plates. 

6406  KNIGHT.  Machines  for  cutting  stock  for  the 
ornamentation  thereof. 

6783    SOC.  BESMERAIS  &  GEORGES  MORANE  &  BENIS. 

Means  for  filtering  and  drawing  collodions  and  cellu- 
lose solutions. 

7039  HOFFSTEBT.  Machines  for  making  the  end  paper  of 
books. 

7317    MAITRE.    Sound-reproducing  disc  for  gramophones. 

7413    POPLAWSKI.    Vapour  generators. 

8010    NICHOLSON.    Manufacture  of  compound  tubing. 

8251    SHOEMAKER.    Binder  and  leaf. 

8253    LAU.    Electric  light  hanger  for  walls. 

8256    BOK.    Centrifugal  separators. 

8295    MOCCETTI.    Reinforced  girders  of  beams. 

8397    EVANS.    Metallic  lathing. 

8452  SOC.  ANON.  WEST1NGHOUSE  &  LEBLANC.  Con- 
densing and  like  apparatus. 

8476  PAMPE.  Process  for  the  combined  separation  of  the 
bead  and  tail  products  in  continuous  and  periodic 
distillation  and  rectification. 

8507    BYRB  &  TRAVIS.  Lubricators. 

8571    HILLIARB.    Systems  of  electric  transmission. 

8588    COLE.    Holding  and  striking  matches. 

8658    BIBIERJEAN.    Multiple-speed  driving  gear  for  cycles. 


POWER  GAS   PLANTS,  AND  SOME  OF 
THEIR  USES.* 

Biscussion — Continued  from  page  83  ». 

Mb.  J.  S.  Baniels  wrote  that  there  were  a  few  points  he 
would  like  to  comment  on  in  connection  with  the  paper.  He 
would  not  be  entering  into  the  discussion  were  it  not  that 
amongst  the  plants  mentioned  that  were  not  of  Messrs.  Crossley's 
make  Mr.  Rigby  had  singled  out  for  criticism  the  plant  at 
the  Guernsey  Electrical  Station,  which  was  made  by  his  firm 
(Messrs.  T.  H.  and  J.  Baniels-  Limited,  of  Stroud).  This  plant 
was  referred  to  on  page  9  of  the  paper  (page  637  ante).  The 
gas  plant  was  constructed  in  two  300  brake-  horse  power  units 
to  supply  two  Campbell  four-cylinder  vertical  engines  each  of 
300  brake  horse  power,  the  dynamos  being  direct  coupled.  The 
engines  were  governed  on  the  throttle  system.  The  plant  was 
originally  intended  to  work  from  separate  steam  boilers,  from 
which  the  jets  of  the  gas  producers  were  supplied,  and  was 
worked  in  this  manner  during  the  tests  in  September  last, 
although  at  that  time  one  of  the  producers  had  been  fitted  with 
a  blower  in  regular  working  since  that  date  The  steam  was 
entirely  raised  by  the  waste  heat  of  the  gases  leaving  the  pro- 
ducer, and  Messrs.  Edmundsons,  of  London,  wrote  him  that 
the  whole  of  the  boiler  fuel  would  be  saved.  In  all  probability 
there  would  also  be  some  saving  in  the  fuel  burned  in  the 
producers,  though  it  was  impossible  to  get  a  reliable  test 
till  the  second  producer  was  working  in  the  same  way,  for 
which  it  was  being  fitted.  With  regard  to  the  assumed  loss  of 
I '4  per  cent  of  the  gas  generated  through  leakage,  he  did  not 
know  if  Mr.  Rigby  had  been  accustomed  to  leaky  gas  plants, 
but  could  assure  him  that  he  was  mistaken  in  thinking  that 
there  was  a  leakage  at  Guernsey  amounting  to  5,000  cubic 
feet  per  day  of  10  hours,  which  would  be  the  case  when  both 
producers  were  at  work,  according  to  his  assumption.  The 
whole  of  the  joints  were  carefully  tested,  and  the  loss  by 
leakage  must  be  infinitesimal.  When  saying  that,  owing  to  the 
difficulty  in  getting  a  large  enough  gas  meter  and  its  cost,  a 
meter  was  not  used  in  the  test,  but  that  the  production  was 
approximately  gauged  before  and  after  the  test  run  by  the  rise 
of  the  gas  holder  when  the  engines  were  stopped  and  the 
approximate  gas  production  was  calculated  for  the  whole  run 
of  these  two  tests,  he  thought  the  author  would  admit  that  it 
spoke  highly  for  the  accuracy  of  the  engineers  and  staff  who 
conducted  the  test,  also  for  the  regularity  of  the  working 
of  the  gas  plant,  that  the  two  figures,  for  gas  made  and  gas 
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on  March  25th,  1<J05. 
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consumed,  agreed  so  closely.  Now,  with,  regard  to  the  com- 
bined efficiency  of  the  plant  and  engines,  .Mr.  Daniels  said 
that  his  nrm  were  naturally  not  responsible  for  the  working  of 
the  latter,  but  still  he  could  see  no  reason  to  be  ashamed  of 
the  results  obtained  when  all  the  conditions  were  taken  into 
consideration.  As  far  as  he  could  see,  all  the  tests  quoted  by 
Mr.  Kigby  had  been  made  on  high-compression  engines  governed 
by  the  hit-and-miss  principle,  and  undoubtedly  this  type  of 
engine  gave  the  highest  etnciency.  In  the  Guernsey  installa- 
tion the  engines  were  on  the  throttle-governing  principle, 
altnougu  3Uu  brake  horse  power  each  cylinder  was  only  equal 
to  75  brake  horse  power,  the  engines  being  of  the  enclosed 
type  and  the  compression  comparatively  low.  All  these  points 
told  against  a  low  gas  consumption,  but  there  were  other  con- 
siderations demanding  attention,  and  these  doubtless  influenced 
Messrs,  Edmunctsons  and  the  enginemakers  in  deciding  the  design 
and  type  of  engine  to  adopt.  Extreme  cyclic  regularity  was 
demanded  for  tne  direct-coupled  electric  generators,  and  this 
doubtless  accounted  for  the  adoption  of  the  four-cylinder  type; 
and  regularity  of  running  and  governing  would  be  the  reason 
for  the  throttle  governor.  Then,  again,  the  small  floor  space 
occupied  would  account  for  the  adoption  of  the  vertical  enclosed 
pattern. 

Mr.  Matthews,  the  president,  said  that  he  was  going  to  be 
selfish  and  make  a  few  re  narks  on  the  paper  himself.  He 
thought  that  it  was  a  very  useful  contribution  to  the  association, 
and  said  that  such  inventions  or  manufactures  as  those 
described  in  the  paper  were  well  within  the  scope  of  the 
association.  With  regard  to  the  complaint  of  the  writer  of 
the  paper  as  to  the  gas  produced  from  power  gas  plants  being 
called  by  the  name  of  the  inventor,  Mr.  Matthews  quite  agreed 
with  him,  as  all  were  similar;  but  there  was  one  exception  he 
would  like  to  make,  and  that  was  the  name  of  Siemens. 
Siemens  was  the  first,  and  a  great  deal  was  due  to  him,  and 
the  introduction  of  his  gas  producer  and  furnaces  caused  quite 
a  revolution  in  the  iron  and  steel  trades  in  this  country.  The 
other  systems  which  came  afterwards,  such  as  Dowson,  Mond, 
and  Duff,  were  all  slight  modifications  of  the  Siemens  system. 
Mr.  Matthews  said  that  personally  he  had  always  been  interested 
in  gas  power,  and  twenty-five  years  ago  he  suggested  to  the 
late  Mr.  Wigham  Richardson  that  that  gentleman  should  go 
in  for  gas  power,  as  he  thought  it  would  be  the  power  of  the 
future.  Ever  since  that  period  he  had  been  favourably  dis- 
posed towards  gas  power,  and  he  had  always  advocated  it  in 
the  works  which  he  was  connected  with.  Some  four  years  ago 
he  persuaded  his  firm  to  go  in  for  such  a  plant,  and  at  the  time 
there  were  two  prominent  plants  before  the  public  in  which 
ammonia  recovery  was  adopted — namely,  Mond's  and  Duff  's — 
and  as  the  result  of  investigation  they  decided  to  go  in  for 
the  Duff  plant;  but  his  firm  had  now  also  a  Mond  plant  at 
another  works,  and,  as  far  as  he  could  see  or  learn,  there  was 
practically  no  difference  between  the  two  plants,  and  why  one 
should  be  called  "Mond"  gas  and  the  other  "Duff"  gas  he 
had  never  been  able  to  see.  It  might  be  of  interest  to  the 
members  to  know  that  this  plant  at  their  works  was  equal  to  a 
capacity  of  20,000  horse  power,  although  the  great  majority  of 
the  gas  was  used  for  heating  purposes,  and  no  provision  had 
been  made  for  cleaning  it  from  tar. 

Mr.  Pilling  said  that  in  the  jjaper  which  had  been  read  very 
little  mention  has  been  made  as  to  the  reliability  of  the  gas 
plant  and  its  capital  cost.  As  regards  reliability,  he  said  there 
was  probably  no  gas-engine  maker  in  the  world  who  would 
accept  the  challenge  of  a  reputable  steam-engine  maker  on  the 
question  of  reliability  of  the  two  systems.  The  other  day  one 
of  their  men,  testing  a  large  gas  engine  made  by  one 
of  our  leading  gas-engine  makers,  found  that  even  with  a  skilled 
titter  in  attendance  it  took  a  quarter  of  an  hour  to  get  the 
engine  started,  and  this  was  his  own  experience  with  engines 
working  on  town's  gas,  but  still  more  so  with  engines  working 
with  producer  gas.  Starting  on  suction  gas  did  not  present 
much  difficulty,  as,  of  course,  the  sizes  were  comparatively 
small.  The  starting  of  engines  all  over  a  big  works  driven  by 
bituminous  coal  gas  was  not  an  easy  matter,  and  it  is  a  point 
to  be  considered  whether  the  saving  due  to  coal  consumption  is 
likely  to  outbalance  the  loss  a  client  may  have  owing  to  the 
time  taken  in  starting  the  engine  if  there  are  frequent 
stoppages.  Mr.  Pilling  thought  the  English  maker  did  not 
give  sufficient  study  to  the  gas  plant,  and  had  a  great  deal  to 
learn  from  the  foreign  maker  in  that  respect.  One  complaint 
he  had  to  make  about  suction  plants  in  this  country  was  that 
no  provision  was  made  for  steam  regulation,  and  he  thought 
that  we  were  far  behind  the  foreign-made  plants  in  this 
respect.  The  only  one  he  was  aware  of  in  which  such  steam 
regulation  was  claimed  to  be  actually  under  control  was  the 
plant  described  by  Mr.  Rigby  in  his  paper,  and  in  which  the 
results  shown  were  undoubtedly  good  so  far  as  load  variation 
was  concerned.  They,  as  consulting  engineers,  were  on  tenter 
hooks  until  the  first  year's  experience  was  over  with  a  gas 
engine,  but  with  a  steam  engine  they  never  turned  a  hair. 
The  latter  gave  no  trouble;  the  former  was  a  constant  source 
of  terror.  Gas  plants,  especially  bituminous  gas  plants,  were 
high  in  price,  this  being  due  to  a  great  extent  to  want  of 


competition.  There  was  only  one  maker — viz.,  Crossley — to 
whom  one  could  go  to  get  both  gas  engine  and  gas  piant , 
other  makers  had  to  get  gas  plants  outside.  For  years  past 
tiie  leading  gas-engine  makers  ought  to  have  been  making 
experiments  with  bituminous  "coal-producing  plants.  There 
was  a  difficulty  in  adopting  gas-engine  schemes,  because  gas 
plants  could  not  be  purchased  cheaply,  and  bituminous  gas 
plants  could  only  be  obtained  from  about  four  firms  in  England. 

Mr.  Pagan  also  expressed  the  opinion  that  English  makers 
did  not  give  sufficient  attention  to  gas  engines  ana  gas  plants, 
and  that  we  were  behind  foreign  makers  in  this,  and  that  both 
in  Holland  and  Germany  a  great  deal  of  attention  was  given 
to  detail.  At  Schevenigen,  for  instance,  there  was  an  installa- 
tion of  large  engines  and  plants,  and  there  was  no  difficulty  in 
starting  and  running.  He  should  like  information  regarding 
the  height  of  the  fire  and  the  scrubbing  capacity  of  the  plant. 

Dr.  .bowman  expressed  regret  at  not  being  present  when  the 
paper  was  read,  but  mentioned  that  he  had  read  it  since,  and 
congratulated  Mr.  Rigby  on  the  amount  of  useful  information 
that  he  had  brought  together  on  the  subject.  Dr.  Bowman 
said  that  there  were  a  great  many  points  about  the  matter  that 
required  elucidation,  especially  those  bearing  on  some  of  the 
statements  in  regard  to  the  unreliability  of  gas  engines  as  com- 
pared with  steam  engines.  Dr.  Bowman  remarked  that  a  great 
deal  of  the  difficulty  in  the  application  of  gas  producers  and 
gas  plants  was  due  to  the  engine  itself  rather  than  to  the 
producer.  As  regards  suction  producers,  Dr.  Bowman  said 
that  he  was  probably  the  first  to  work  them  successfully  in 
England,  and  he  was  very  satisfied  with  his  latest  plant.  As 
regards  the  cost  of  gas  and  steam  plant,  Mr.  Bowman  said  that 
he  came  to  a  different  conclusion  to  that  of  the  gentleman  who 
had  just  spoken.  He  thought  that  the  saving  when  using  gas 
power  was  far  greater  than  Mr.  Pilling  said,  and  any  extra 
capital  expenditure  was  well  warranted  by  this  saving.  It 
might  be  true  that  at  the  present  time  large  gas  engines  were 
less  reliable  than  large  steam  engines,  and  Mr.  Bowman 
remarked  that  he  had  seen  the  steam  engines  awkward  as  well 
as  gas  engines.  Dr.  Bowman  expressed  the  opinion  that  in 
the  future  we  should  have  gas  driving  large  liners,  and  it  was 
probably  the  power  which  in  the  future  would  rule  the  world. 

Mr.  Adamson  remarked  that  in  1896  he  inspected  large  gas 
engines  of  both  British  and  Continental  makers,  but  came  to 
the  conclusion  that  they  would  not  do  for  him,  and  thought 
they  would  be  "  all  right"  some  time;  but  since  that  time,  of 
course,  there  had  been  developments  in  large  gas  engines.  Mr. 
Adamson,  further  referring  to  the  development  of  the  gas 
plant,  said  that  on  the  Continent  if  a  man  wanted  to  go  in 
for  gas  he  had  to  put  down  his  own  producer  plant,  whereas  in 
England  every  decent-sized  town  had  its  own  supply.  This 
was  probably  the  reason  why  more  gas  engines  had  been  made 
in  England  than  in  any  other  country.  He  further  remarked 
that  the  large  gas  engines  had  not  been  sufficiently  developed, 
and  mentioned  trouble  that  had  been  experienced  with  a  large 
gas  engine  made  by  a  firm  on  the  North-East  Coast  in  which 
the  details  were  bad,  being  copied  from  the  German  and 
Belgian  makers. 

Mr.  Hans  Renolds  said  he  did  not  think  the  gas  engine  was 
the  engine  of  the  future,  but  that  the  oil  engine  was.  He 
had  recently  seen  some  Diesel  engines  on  the  Continent,  what 
struck  him  being  the  simplicity  of  starting  them;  in  fact,  lie 
had  started  one  of  200  horse  power  himself  without  difficulty. 

Mr.  Atkinson  said  that  he  did  not  propose  to  say  much  in 
connection  with  gas  plants,  preferring  to  leave  that  question 
to  Mr.  Rigby.  He  remarked  that  there  had  been  various  state- 
ments ol  figures  with  reference  to  the  relative  cost  of  gas 
plants  and  high-class  steam  plants.  His  own  view  of  this 
matter,  based  upon  actual  estimates,  was  that  both  systems 
were  practically  similar  in  cost  and  upkeep,  the  determining  factor 
often  being  the  cost  of  a  big  high  chimney,  which  frequently 
turned  the  scale  in  favour  of  gas-engine  plants.  Mr.  Bellamy 
had  spoken  about  water  being  used  in  gas-engine  cylinders, 
and  said  that  it  was  by  no  means  a  novelty,  but  had  been  tried 
by  various  people  and  given  up,  and  Mr.  Bellamy  presumed 
that  we  would  now  be  told  that  the  water  had  been  taught 
better  behaviour  and  had  turned  out  to  be  a  first  class  lubricant. 
Well,  the  water  had  been  taught  better  behaviour,  and,  although 
it  had  not  turned  out  to  be  a  better  lubricant,  it  had  been 
proved  that  it  did  not  interfere  with  lubrication.  Mr.  Atkinson 
further  remarked  that  he  was  well  aware  that  numerous 
attempts  had  been  made  to  use  water  in  gas-engine  cylinders, 
even  in  the  earliest,  and  that  no  attempt  had  been  made  to 
claim  any  originality  in  using  the  water  per  se,  but  used  in 
the  way  he  was  speaking  of — a  manner  in  which  it  had  never 
been  used  before— it  had  proved  to  be  a  most  useful  adjunct. 
The  water  was  introduced  with  a  considerable  volume  of  air 
uniformly  during  the  suction  stroke.  This  air  dispersed  the 
water  into  fine  spray,  which  was  delivered  on  the  top  of 
the  entering  charge.  When  it  was  understood  that  this  charge 
entered  possibly  at  an  approximate  speed  of  a  mile  a  minute, 
it  would  be  seen  that  it  would  be  thoroughly  mixed  up  with 
the  whole  volume  of  the  charge.  Very  careful  and  extensive 
trials  had  been  made  with  a  view  to  ascertaining  whether 
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any  harm  was  done  to  the  lubrication,  and  the  results  showed 
that  several  times  the  amount  of  water  required  could  be 
admitted  in  this  manner  before  the  slightest  interference  with 
the  lubrication  took  place.  The  amount  of  water  used,  and 
which  was  sufficient  for  the  purpose,  required  an  amount  of' 
heat  to  vaporise  corresponding  to  about  10  per  cent  of  the 
total  heat  passed  in  the  gas  (assuming  that  it  was  thoroughly 
burnt)  passing  into  the  engine  in  the  same  time  interval, 
and  this  meant  a  very  considerable  reduction  in  the  general 
temperatures  in  the  cylinder,  and  having  an  all-round  beneficial 
effect.  Mr.  Atkinson  said  that  Mr.  Dugald  Clerk,  in  his  added- 
air  scheme,  claimed  a  general  reduction  in  temperature,  but 
it  appeared  to  Mr.  Atkinson  that  it  was  added  far  more 
simply  by  means  of  the  water  spray  introduced  in  the  manner 
he  had  described.  One  objection  Mr.  Atkinson  had  to  the 
added-air  scheme  was  that  to  obtain  the  best  results  from 
it  what  is  known  as  stratification  in  the  cylinder  was  a 
necessity.  From  his  own  experience  such  stratification  always 
meant  a  loss  in  economy,  as  the  combustion  of  some  of  the 
gas  must  of  necessity  be  delayed,  and  thus  not  be  utilised 
in  the  most  scientific  manner.  The  necessary  additional  parts 
required  were  also  a  serious  complication.  Some  remarks  had 
been  made  as  to  the  difficulty  of  starting  large  gas  engines, 
but  Mr.  Atkinson  did  not  think  that  this  was  by  any  means  a 
matter  of  great  difficulty.  By  using  a  small  engine  and  air 
compressor  it  was  an  easy  matter  to  charge  a  receiver  to  any 
desired  pressure — say  100  lb.  per  square  inch — and  by  means 
of  this  compressed  air  to  start  any  size  of  gas  engine.  It  was 
usual  to  disconnect  the  engine  from  the  shafting  when  it  had 
to  drive  shafting  "with  machines  coupled  to  the  shafting,  and 
when  the  engine  was  running  to  connect  to  the  shafting  by 
means  of  a  friction  clutch.  When  the  engines  required  to 
be  driven  did  not  need  much  power  at  starting — say  when 
driving  dynamos — there  was  no  difficulty  in  starting  without 
a  clutch.  In  a  recent  instance  he  undertook  to  start  an  engine 
of  250  horse  power  with  all  the  machines  connected  up,  but 
not  charged,  requiring  a  load  of  over  150  horse  power  at  start- 
ing, and  this  was  successfully  arranged  by  means  of  special 
cams  to  start  against  this  load  with  compressed  air.  There 
was  no  reason  why  an  engine  should  not  be  started  with  the 
whole  load  on  in  this  way.  For  smaller  engines,  where  the 
cost  of  an  independent  engine  and  compressor  became  a  material 
item,  there  was  a  much  more  simple  method  of  starting  which 
sufficiently  answered  the  purpose.  There  were  numerous 
installations  of  large  engines  where  the  same  small  engine, 
compressor,  and  receiver  were  used  for  a  considerable  number 
of  engines. 

Mr.  Saxon  asked  why  they  should  not  combine  gas  and  steam, 
and  use  gas  producers  to  fire  steam  boilers,  by  which  means 
he  felt  sure  great  economy  could  be  obtained. 

Mr.  Matthews  remarked  that  with  regard  to  Mr.  Saxon's 
suggestion  of  firing  boilers  with  gas,  he  had  tried  it,  and 
there  was  no  economy  in  it;  in  fact,  the  reverse  was  the  case. 
He  had  now  pleasure  in  calling  on  Mr.  Rigby  to  reply  to  the 
discussion. 

Mr.  Rigby  said  there  had  been  some  complaints  made  by  some 
of  the  speakers  as  to  the  omission  of  an  historical  sketch  in  his 
paper.  He  had  no  apology  to  make  for  not  having  done  so,  ' 
as  his  paper  was  long  enough  without.  He  had  also  been 
blamed  for  not  having  mentioned  in  his  paper  plants  which 
were  now  on  the  market  by  other  makers.  Other  makers  had 
had  ample  opportunity  to  come  and  join  the  discussion,  and 
most  of  them  had  done  so,  so  he  thought  there  was  no  valid 
reason  for  complaint.  The  probability  was  that  if  he  had  men- 
tioned plants  of  other  makers  he  would  possibly  have  been 
told — as,  in  fact,  he  had  been  by  some  of  the  speakers — that 
his  descriptions  were  wrong,  and  he  thought  he  had  taken 
the  wisest  course  in  speaking  mainly  of  his  own  experiences. 
Mr.  Dowson  said  that  Messrs.  Crossley  did  not  invent  the 
suction  plant,  and  he  (Mr.  Rigby)  was  not  aware  that  he  had 
claimed  that  distinction  for  his  firm;  and  if  Mr.  Dowson  had 
looked  clearly  on  page  2  (page  636  ante)  he  would  have  found 
that  he  mentioned  that  three  years  ago  his  firm  experimented 
in  this  direction — that  is,  with  the  gas  plants  on  the  regenera- 
tive system — simultaneously  with  some  of  the  gas-engine  makers 
on  the  Continent.  The  type  of  plant  made  first  by  Messrs. 
Crossley,'  and  which  they  claimed  to  have  introduced  into 
England,  was  the  "  A  "  type  pressure  plant,  the  same  principles 
being  employed  at  a  later  period  in  the  suction  plant.  Mr. 
Dowson  also  stated  that  plants  of  the  regenerative  design  had 
been  sold  which  totalled  8,000  horse  power.  This  corrected  the 
statement  made  by  Mr.  Bickerton  that  he  had  no  hesitation 
in  saying  that  the  Dowson  Company  had  made  more  of  these 
suction  plants  than  all  the  other  firms  in  England  put  together. 
Mr.  Rigby  said  that  it  would  lie  of  interest  to  the  association 
to  know  that  up  to  the  present  time,  and  during  the  last  four 
years,  his  firm  had  sold  about  58,000  horse  power  in  gas 
plants  on  their  regenerative  systems,  of  which  about  17,600 
horse  power  were  of  the  suction  type.  Mr.  Dowson  had  said  that 
he  (Mr.  Rigby)  had  seen  his  suction  plant,  and  this  was  correct  ; 
but  the  latter  could  not  agree  with  him  when  he  referred  to 
the  results  mentioned  in  Mr.  Dugald  Clerk's  lecture  last  year 
as  being  quite  as  good  as  those  obtained  by  his  (the  author's) 


plant.  It  would  be  seen  that  the  test  taken  by  Mr.  Atkinson 
Adams  for  Mr.  Dugald  Clerk  showed  89  per  cent  thermal 
efficiency  of  the  gas  producer  when  taking  a  flying  start,  but  if 
Messrs.  Dowson,  Bickerton,  and  Clerk  looked  at  the  paper 
closely  they  would  see  that  in  the  Howrah  test,  which  he 
(Mr.  Rigby)  claimed  to  be  the  highest  yet  recorded,  that  this 
was  not  attempted  on  a  flying  start,  but  on  a  cold  start.  Taking 
Mr.  Dowson's  figures  for  a  cold  start,  it  would  be  seen  that  his 
best  figure  was  85  per  cent,  as  compared  with  89^  per  cent  on 
the  Howrah  test,  which  was  about  5  per  cent  more  economical 
than  Mr.  Dowson's  best  figure.  Mr.  Rigby  went  on  to  say 
that  Mr.  Bickerton  had,  quite  unintentionally,  he  was  sure, 
made  it  appear  as  if  the  accuracy  of  the  tests  in  the  appendices 
was  doubtful  when  he  referred  members  in  search  of  authentic 
information  to  Mr.  Dugald  Clerk's  lecture.  It  should  be  borne 
in  mind  that  all  the  tests  given  in  the  speaker's  paper  were 
taken  by  independent  engineers,  to  whose  satisfaction  the  tests 
liad  to  be  made,  and  the  precautions  taken  to  ensure  accuracy 
had  been  specially  referred  to  in  the  paper,  and  particulars 
given  of  the  precautions.  Mr.  Dowson  stated  that  the 
comparison  between  central  stations  should  be  per  unit 
generated.  In  this  he  agreed  with  him,  and  stated  that  the 
reason  this  had  not  been  done  was  because  such  information 
was  difficult  to  obtain  as  a  rule.  Further,  in  the  stations 
mentioned  and  compared  with  Walthamstow,  there  were  heavy 
accumulator  losses  which  were  not  experienced  at  Waltham- 
stow, and  such  a  comparison  of  units  generated  instead  of 
units  sold  would  bring  out  the  results  of  Milford,  Dollar,  etc., 
more  favourably  even  than  they  were  shown.  It  was  evident 
Mr.  Dowson  was  not  aware  of  the  fact  that  the  mean  pressure 
obtained  from  the  gas-engine  cylinder  depended  upon  a  great 
many  things  besides  the  quality  of  the  gas.  The  trouble  at 
Milford  was  not  due  to  the  quality  of  the  gas  so  much  as  to 
the  defects  of  the  ignition  gear,  which  had  been  fully  explained 
in  the  paper.  If  the  mean  pressure  at  Walthamstow  varied 
between  85  lb.  and  751b.,  it  was  evident  there  was  a  very  serious 
variation  on  Mr.  Dowson's  own  showing.  Mr.  Rigby  also 
stated  that  it  was  evident  that  Mr.  Dowson  agreed  with  him 
when  he  stated  that  the  consumption  of  fuel  at  Milford  was 
proportionately  high.  If,  with  a  gas  producer  on  the  re- 
generative system,  results  could  be  obtained  With  a  so-called 
"  poor  gas,"  which  beat  the  modern  station  of  gas  plants  and 
engines  with  the  large  mean  pressures  referred  to — namely, 
Walthamstow — it  was  very  clear  that  with  the  regenerative 
systems  referred  to  in  the  appendices  of  later  date  the  con- 
sumption would  be  got  down  to  the  figures  mentioned.  Mr. 
Dowson  had  referred  to  bituminous  coal  in  gas  producers,  and 
said  that  Messrs.  Crossley  has  come  to  the  same  conclusion  as 
others  who  had  dealt  with  the  problem  practically.  A  question 
which  he  (Mr.  Rigby)  would  like  to  ask  was:  Could  Mr.  Dowson 
use  bituminous  fuel  for  gas-engine  work?  The  answer  would 
probably  be  in  the  negative,  and  accounted  for  Mr.  Dowson's 
questions.  With  reference  to  Mr.  Dowson's  further  remarks 
on  bituminous  fuel,  it  seemed  as  if  he  was  not  aware  of  the 
developments  which  had  taken  place  with  the  use  of  bituminous 
coal.  It  was  quite  true  that  up  to  a  few  years  ago,  at  anyrate, 
slacks  from  certain  districts  were  almost  universally  used  for 
this  class  of  work,  but  it  was  now  possible  to  use  the  greater 
portion  of  bituminous  coals  available  in  Great  Britain.  His 
(Mr.  Rigby's)  firm  had  several  plants  working  in  Lancashire 
and  on  Lancashire  fuel,  some  of  them  in  use  by  members  of 
the  association.  Mr.  Dowson  spoke  also  of  well-known  failures 
of  the  bituminous  plant  on  this  account,  but  Mr.  Rigby  was 
not  quite  clear  as  to  what  he  referred  to;  at  anyrate,  no  single 
failure  had  been  experienced  by  his  firm  when  using  bituminous 
coal.  (To  be  continued.) 


In  our  issue  of  May  26th,  1905,  we  gave  the  names  for  Patent 
No.  17031  as  Jackson,  Woodcock,  and  Ledgard.  The  names 
should  be  Jackman,  Woodcock,  and  Ledgard. 

Trade  Mabks. — Mr.  R.  Griffin,  Registrar  of  Designs  and 
Trade  Marks,  was  the  principal  witness  on  May  23rd  before  the 
Select  Committee  of  the  House  of  Commons  on  the  Trade  Marks 
Bill.  In  the  course  of  his  evidence  he  gave  some  illustrations 
to  show  the  desirability  in  the  interests  of  traders  in  this 
country  of  getting  upon  the  register  as  many  marks  as  possible 
and  reducing  those  which  were  now  excluded  from  registration. 
Taking  Germany,  which  was  the  most  important  country,  as 
an  example,  he  showed  that  before  a  British  trader  could 
register  a  trade  mark  in  Germany  he  must  produce  the 
certificate  of  the  Registrar  in  London;  otherwise  his  mark  could 
not  be  registered  in  Germany  at  all.  Thus,  a  manufacturer 
of  chocolate  in  Yorkshire,  selling  under  a  certain  name,  could 
not  register  under  that  name  in  this  country,  but  he  might  rely 
on  his  common  law  rights  to  protect  him.  He  could  not,  for 
the  reason  stated,  get  registration  in  Berlin,  but  his  agent 
there  could  get  registration  against  him  and  behind  his  bark; 
and  the  result  was  that  the  agent  could  stop  his  principal  from 
importing  into  Germany  the  chocolate  with  the  label  and  press 
which  he  had  been  using  for  years  in  that  country. 
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SIEMENS  AND    HALSKE    ELECTRIC  ROCK 
DRILLS. 

By  L.  Ramakers. 

The  principle  of  these  crank  impact  drills  is  the  same  as 
that  of  a  spring  hammer.  The  bat  or  beater  receiving 
the  chisel  is  not  rigidly  connected  with  the  driving 
mechanism,  but  is  mounted  by  means  of  a  suitable  inter- 


transmission  can  easily  be  effected,  so  that  in  this  way  the 
number  of  blows  delivered  can  be  increased  or  reduced 
according  to  the  nature  of  the  bedrock  being  dealt  with  at 
the  time.  A  small  2  horse  power  electro-motor  is  mounted 
upon  the  drill  in  such  a  manner  that,  like  tramway  motors, 
it  can  be  rotated  round  the  crankshaft.  The  reactive 
pressure  is  taken  up  by  a  traction  bar  which  is  suspended, 
.by  means  of  a  spring  buffer,  in  suitable  apertures  made  in 
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mediate  organ  (the  chisel  box)  between  two  powerful  spiral 
springs  (the  working  springs)  in  a  reciprocating  carriage. 
By  reason  of  this  arrangement  the  beater  can  to  a  certain 
extent  be  allowed  to  oscillate  freely,  independently  of  any 
compulsory  lift  or  throw  of  the  crank.    By  means  of  a 


the  casing  of  the  machine.  Upon  the  crankshaft  there  is 
also  mounted  a  small  flywheel,  which,  in  conjunction  with 
the  other  rotating  parts  (motor,  armature,  and  toothed 
wheels)  and  the  above-mentioned  working  springs,  forms 
a  working  accumulator.     As  is  well  known,  each  crank 


crankshaft,  which  engages  the  carriage  from  the  rear,  the 
said  carriage  is  moved  to  and  fro  by  means  of  the  edged 
double-journalled  crankshaft.  Upon  the  crankshaft  there 
is  mount  ed  a  large  toothed  wheel,  with  which  there  engages 
the  small-toothed  rod  mounted  on  the  driving  shaft;  by 
means  of  this  the  number  of  revolutions  made  by  the  motor 
is  reduced  from  1,200-1,400  per  minute  to  450  revolu- 
tions of  the  crankshaft.      An  alteration  of  this  ratio  of 


mechanism  possesses  the  peculiarity  that  equal  movements 
of  the  crosshead  (in  this  case  the  carriage)  do  not  cor- 
respond to  equal  angular  movements  of  the  crank ;  whilst 
the  peripheral  velocity,  acting  upon  the  crank  pins  and 
always  remaining  the  same,  gives  various  dimensions  for 
its  components  in  the  direction  of  movement  of  the  cross- 
head.  The  said  arrangement  of  rims  or  oscillating  bodies 
and  springs  in  connection  with  the  rock  drill  not  only 
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meets  these,  under  certain  conditions  unpleasant,  peculiari- 
ties of  crank  driving,  but  also  turns;  them  to  good  account. 

The  kinetic  energy  contained  in  the  working  springs  is, 
owing  to  the  free  oscillation  of  the  beater,  partially  trans- 
mitted thereto,  and  enhances  the  percussive  action.  As  a 
matter  of  fact  this  machine  is  conspicuous  for  its  great 
percussive  power,  and  for  its  especially  powerful  with- 
drawing capacity  when  the  drill  gets  jammed  in  the  hole 
drilled,  as  in  the  latter  case  the  entire  work  accumulated 
in  the  oscillating  bodies  and  in  the  corresponding  working 
spr  ings  powerfully  backs  upi  the  power  of  the  motor,  which 
in  this  short  space  of  time  can  be  almost  doubled. 

That  due  to  the  arrangement  described  a  perfectly- 
uniform  loading  of  the  motor  is  secured,  by  the  interposition 
of  an  amperemeter  and  a  voltameter  in  the  motor  circuit, 
will  at  once  be  apparent.  The  indices  remain  stationary 
upon  a  predetermined  graduation1,  provided  of  course  the 
advance  of  the  machine  be  uniform. 

The  beater  is  not  only  journalled  in  the  stuffing  box, 
but  also  in  the  front  lid  of  the  drill.  Immediately  to  the 
rear  of  the  front  lid,  and  easily  accessible,  is  the  powerful 
rotating  mechanism  which  causes  the  moving  of  the  drill 
after  each  stroke. 
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Fig.  3.— Cross-section  of  Drill. 


The  whole  drill,  together  with  the  motor,  is  adapted  to 
slide  in  a  guide  piece,  and  can  be  pushed  forward  by  means 
of  a  screw  spindle  and  crank  by  hand  to  the  extent  of  about 
600  mm.  (nearly  2  ft.).  The  moving  of  the  machine  forward 
by  hand,  in  comparison  with  the  automatic  arrangement 
for  the  same  purpose,  has  not  only  the  advantage  of 
simplicity,  but  also  that  the  operator  has  the  drill  entirely 
under  his  control.  The  positive  lift  or  throw,  and  the 
diameter  of  the  crank  circle,  amounts  to  60  mm.  (2|  in.), 
whilst,  the  free  lift  of  the  chisel  amounts  to  about  100  mm. 
(4  in.).  The  motor  used  for  driving  purposes  can  be  either 
a  continuous  or  rotary  current  motor.  As  the  con- 
struction of  the  drill  is  such  as  to  admit  of  it,  and  as  it  is 
even  essential  for  the  use  of  high-speed  ordinary  motors  built 
for  a  high  degree  of  working  efficiency,  it  will  be  seen  that 
the  entire  degree  of  working  efficiency  of  the  drill  is  very 
high. 

The  first  types  constructed  of  this  crank  impact  drill  were 
fitted  with  continuous-current  motors;  later  on  rotary- 
curient  motors  were  adopted,  and  have  been  used  ever 
since.  The  rotary-current  motors  obtain  their  current  from 
the  main  central  by  the  aid  of  transformers, 


In  order  to  complete  the  description  of  the  machine, 
we  may  further  remark  that  it  can  be  easily  and  quickly 
erected  and  taken  down  again.  The  bit  or  chisel  is 
introduced  from  the  front,  and  this  has  been  found  best 
in  practice  and  possesses  the  advantage  that  the  width  of 
the  cutting  surface  of  the  chisel  is  not  restricted  in  any 
way.  Besides  great  percussive  power,  the  machine  passesses 
also  the  great  advantage  of  an  extraordinarily  high  with- 
drawing power.  It  works  with  a  very  high  degree  of 
efficiency ;  the  power  consumed,  for  instance,  is  about  one- 
eighth  up  to  one-tenth  of  that  of  a  pneumatic  drill  of  equal 
efficiencjr. 


STEEL:  ITS  MANUFACTURE  AND  CLASSIFI- 
CATION, WITH  SPECIAL  REFERENCE  TO 
HARDENING  AND  TEMPERING. 

By  R.  B.  Hodgson,  A.M.I.E.E. 

Continued  from  page  768. 

Summary  of  Different  Theories  and  their  Rela- 
tion to  Carburised  Iron. — We  have  now  reached  that 
stage  in  our  reasoning  when  it  is  necessary  for  us  to  refer 
back  to  the  original  subject — steel.  Some  are  wondering 
what  has  all  this  about  salt  and  water,  lead  and  tin,  copper 
and  zinc,  and  copper  and  silver,  to  do  with  the  subject 
of  carburised  iron.  In  the  first  place,  cast  irons  in  the 
molten  or  fluid  state  may  be  considered  similarly  to  any 
ordinary  series  of  alloys,  either  in  solution  or  in  the  solid 
states. 

Cast  iron  is  ani  alloy  of  iron  and  carbon,  and  the  point 
of  saturation  of  carbon  in  molten  cast  iron  has  been  stated 
to  be  7  per  cent ;  in  a  series  of  cast  irons  the  eutectic  was 
found  to  contain  4'3  per  cent  carbon,  and  to  have  one 
freezing  point  at  1,120  deg.  Cen.  or  2,050  deg.  Fah.  The 
percentage  of  carbon,  however,  contained  in  the  eutectic, 
will  largely  depend  upon  what  other  elements  are  present ; 
and  in  the  cooling  of  the  molten  cast  iron,  any  excess  of 
carbon  over  the  eutectic  will  be  separated  as  graphitic 
carbon.  We  need  not,  however,  trouble  ourselves  about 
cast  iron  or  cast  steel  in  the  molten  condition,  but  we  will 
consider  the  alloy  of  iron  and  carbon  in  the  solid  state, 
when  cooling  from  a  fairly  high  temperature,  say  1,300' deg. 
Cen.  or  2,372  deg.  Fah. 

A  very  clear  example  showing  the  evolutions  of  heat 
which  occur  in  the  case  of  electrolitic  iron  is  given  in  the 
diagram,  fig.  6 ;  this  is  a  photographic  cooling  curve,  and 
represents  on  a  large  scale  the  molecular  evolutions  of 
heat,  and  not  the  actual  temperature  of  the  mass.  The 
figures  below  the  curve  are  merely  placed  there  to  indicate 
the  temperatures  at  which  the  various  changes  which  take 
place,  and  the  rise  and  the  fall  in  the  curve  are  drawn  to 
a  large  scale  to  convey  to  the  mind  the  relative  magnitude 
of  the  different  changes  at  the  time  when  these  changes 
occur.  The  records  Nos.  1,  2,  and  3  were  taken  at  different 
times,  and  the  rate  at  which  the  photographic  plate 
traversed  was  different  in  each  case,  but  now  they  are 
joined  together  they  may  practically  be  considered  one 
continuous  curve  for  our  purpose. 

At  B  will  be  noticed  the  Ar  3  of  Osmond  ;  in  this  instance 
895  deer.  Cen.  or  1,642  deg:.  Fah.,  which  in  mild  steel  of 
about  01 2  per  cent  carbon  would  occur  at  about  850  deg. 
Cen.  or  1,562  deg.  Fah.  Then  comes  the  Ar  2,  critical 
point  at  C;  this  occurs  at  766  deg.  Cen.  or  1,411  deg.  Fah. ; 
and  lastly  come  two  other  distinct  evolutions  of  heat  at 
D  and  E,  487  deg.  Cen.  and  261  deg.  Cen.,  or  908  deg.  Fah. 
and  502  deg.  Fah.  respectively.  Another  remarkable 
change  is  indicated  at  A;  this  was  first  observed  by  Dr. 
E.  J.  Ball.  The  latter-mentioned  critical  points  would  not 
be  noticed  but  under  very  exceptional  circumstances  by 
means  of  delicate  and  painstaking  experiments.  The 
Ar  1  or  carbon  point  does  not  occur  in  this  instance,  and 
was  not  expected  to  be  in  evidence,  seeing  that  the  sample 
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w  as  a  pure  electro  iron,  and  consequently  free  from  carbon  ; 
Hit,  according  to  Roberts-Austen,  probably  some  slight 
change  did  occur  at  550  deg.  Cen.  to  600  deg.  Cen.,  or 
1,020  deg.  Fah.  to  1,110  deg.  Fan. 

Returning  to  carburised  iron,  as  previously  explained,  the 
addition  of  carbon  will  considerably  alter  the  temperatures 
at  which  these  changes  occur,  and  it  is  necessary  to  point 
out  very  distinctly  that  the  author  does  not  expect  any  of 
the  temperatures  mentioned  here  to  be  accepted  as  final. 

For  instance,  in  one  part  of  the  alloys  research  reports 
we  see  the  following  temperatures  relating  to  critical 
points : 

A  for  pure  electro  iron  Ar  3  =  890  deg.  Cen.  and  Ar  2  =  770  deg.  Cen. 
B  for  steel  0'2  carbon  Ar  3  =  830  deg.  Cen.  and  Ar  2  =  690  deg.  Cen. 
C  for  steel  0"6  carbon   Ar  3  =  720  deg.  Cen.  and  Ar  2  =  690  deg.  Cen. 


steels,  and  let  the  temperature  fall  from  about  900  deg. 
Cen.  or  1,052  deg.  Fah.,  when  about  780  deg.  Cen.  is  reached 
a  sudden  evolution  of  heat  will  be  noticed,  which  in  this 
instance  is  the  Ar  .'5  and  Ar  2  changes  combined.  Following 
on,  there  is  at  about  680'deg.  Cen.  or  1,256  deg.  Fah.  the 
recalescence  or  carbon  point,  or  eutectic  point,  and  the 
conditions  prevailing  at  this  stage  may  be  practically  con- 
sidered as  analogous  to  the  solidifying  of  the  eutectic 
alloy,  which  occurred  in  the  different  alloys  of  copper 
and  silver. 

In  order  to  prevent  confusion  it  is  necessary  to  mention 
that  though  the  iron-carbon  alloy  now  under  consideration 
is  not  really  a  solution,  liquid,  or  fluid  in  the  ordinary 
sense  of  the  word,  the  same  phenomenon  is  supposed  to 
occur  in  this  solid  alloy  of  iron  and  carbon,  as  actually 


Then  Professor  Stansfield  gives-  point  of  recalescence  as 
680  deg.  Cen.,  whilst  Metcalf  mentions  heat  of  recalescence 
as  about  655  deg.  Cen.,  and  Otto  Thallner  says  the  harden- 
ing temperature  lies  between  700  deg.  Cen.  and  805  deg. 
Cen.,  or  1,292  deg.  Fah.  and  1,181  deg.  Fah.;  but  these 
conflicting  statements  need  not  cause  any  uneasiness  in 
engineers'  minds,  because,  as  will  be  seen  later,  the  point 
of  recalescence  may  readily  be  found  in  any  bar  of  steel 
one  may  be  called  upon  to  harden.  It  may  be  taken  for 
granted  that  in  the  case  of  all  carbon  steels,  whilst  certain 
changes  do  take  place  at  different  temperatures  according 
t  '  the  composition,  one  important  change,  the  carbon 
change,  will  occur — the  recalescence  point — somewhere 
between  670  deg.  Cen.  and  700  deg.  Cen.,  and  with  steels 
of  from  0'8  per  cent  to  0'9  per  cent  carbon  content,  all 
three  changes  will  occur  at  a  single  temperature. 
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Fio.  1.— Cooling  Curve  of  Carbon  Steels. 
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With  regard  to  these  allotropic  changes  and  their 
association  with  the  solution  and  other  theories,  let  us 
consider  an  alloy  of  iron  and  carbon  of,  say,  0'6  per  cent 
carbon. 

If  we  refer  to  Harbord's  diagram,  fig.  7,  showing  the 
separation  of  Fe  from  Fe-.C,  (luring  the  cooling  of  carbon 


happened  in  the  case  of  the  saline  solution — that  is  to  say, 
if  the  steel  contains  a  less  percentage  of  carbon  than  the 
eutectic  mixture,  then  a  segregation  of  ferrite  or  pure 
iron  will  occur,  whereas,  if  the  steel  is  of  higher  carbon 
content  than  the  eutectic  mixture,  then  a  segregation  of 
cementite  or  Fe3C  will  take  place. 

Fig.  8  further  illustrates  this  segregation  of  ferrite  and 
cementite  and  the  formation  of  the  eutectoid  pearlite,  and 
in  this  diagram   it  will  be  seen  that  when  the  carbon 


Fio.  S.— Iron  and  Steel  Cooled  Eaiidly.    (Arnold.)  ... 

content  of  the  steel  reaches  0''89  per  cent  we  have  the- 
eutectic  alloy  of  iron  and  carbon  represented  as  the 
eutectic  composition  of  Fe  and  Fe3C,  which  ferrite  and 
carbide  of  iron  form  the  eutectoid  pearlite;  the  pearlite 
consisting  of  86'65  per  cent  pure  iron  or  ferrite  and  13  35 
per  cent  carbide  of  iron  or  cementite.  There  is  neither 
free  ferrite  nor  yet  free  cementite,  but  there  is  100  pejr 
cent  of  pearlite,  as  shown  by  the  shaded  area  ;  but  imme- 
diately the  carbon  content  is  raised  above  the  eutectic 
composition  of  0'89  per  cent  carbon,  then  free  cementite 
or  free  Fe3C  or  carbide  of  iron  containing  93'33  per  cent 
pure  iron  and  6'67  per  cent  carbon  contained  in  the  con- 
stituent cementite  will  appear  as  shown  in  the-  diagram, 
fig.  8,  and  will  exist  at  the  point  P.  This  6' 6 7  per  cent 
carbon  of  the  constituent  cementite  must  not  be  confounded 
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with  the  carbon  content  of  the  steel ;  the  diagram  is  divided 
into  squares  by  the  vertical  ordinates  which  represent 
percentages  of  constituent  compounds,  and  the  horizontal 
abscissae  give  the  carbon  and  iron  percentages  of  the  steel 
in  its  normal  condition ;  the  height  of  the  diagram  repre- 
sents 100  per  cent  of  ferrite  free  from  carbon.  By  means 
of  this  diagram  it  is  possible  to  see  at  a  glance  what 
proportion  of  ferrite,  cementite,  or  pearlite  is  present  for 
any  steel  of  definite  carbon  content.  If,  for  instance, 
0'5  per  cent  carbon  steel  be  under  consideration,  starting 
at  05  on  the  carbon  line,  and  running  vertically  up  the 
corresponding  ordinate,  we  find  a  steel  containing  45  per 
cent  ferrite  and  55  per  cent  of  pearlite. 

Note. — 'Pearlite  is  not  strictly  speaking  a  eutectic,  and 
the  term  eutectoid  sufficiently  indicates  its  close  analog}7 
to  a  true  eutectic. 

In  the  case  of  Professor  Arnold's  diagram,  fig.  9,  we  have 
what  he  calls  the  solubility  curve  of  carbon!  in  iron.  In  this 
particular  diagram  the  vertical  ordinates  represent  tempera- 
ture, and  the  horizontal  abscissae  indicate  solubility  of 
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Fio.  9.—  A  B,  Carbon  does  not  diffuse  ;  BD,  Carbon  diffuses  as  Fe2iC  ;  D  E, 
Carbon  does  not  diffuse  ;  EG,  Carbon  diffuses  as  Fe3C.  (Arnold.) 

carbon  in  iron,  commencing  at  the  point  A  and  heating  a 
piece  of  steel  up  to  point  B,  750  deg.  Cen.  or  13,808  deg. 
Fah. ;  no  absorption  or  diffusion  of  carbon  takes  place — 
that  is  to  say,  practically  no  carbon  dissolves  in  the  iron 
during  this  time — but  the  moment  7501  deg.  Cen.  is  reached 
carbon  begins  to  dissolve  in  the  iron  during  this 
time,  but  the  moment  750.  deg.  Cen.  is  reached 
carbon  begins  to  dissolve  in  the  iron  up  to  0'9  per  cent, 
as  indicated  by  the  line  B  D ;  then,  if  the  temperature  is 
raised  to  900' deg.  Cen.  or  1,652  deg.  Fah.  during  the  time 
the  temperature  is  increasing  to  900' deg.  Cen.  from  D  to 
E,  no  further  carbon  is  dissolved  in  the  iron,  but  imme- 
diately this  temperature  of  9001  deg.  Cen.  is  passed  a 
considerable  further  amount  of  carbon  is  dissolved  in  the 
iron,  as  seen  by  the  line  E  G.  In  this  connection  it  is 
interesting  to  note  that  Professor  Arnold  marks  on  the 
diagram  a  temperature  of  750  deg.  Cen.,  as  compared  with 
other  experts,  who  mention  700 deg.  Cen.;  but,  as  I  have 
previously  explained,  this  is  of  no  great  consequence,  only 
as  a  matter  of  scientific  interest.  It  is  also  interesting  to 
note  the  Fe2*C  marked  on  the  diagram,  which  indicates  a 
constituent  that  Professor  Arnold  maintains  exists  in  the 
Bteel  at  certain  temperatures. 

(To  be  continued.) 


Light  Railways  Act. — The  Board  of  Trade  have  recently 
oonfirmed  the  following  orders  made  by  the  Light  Railway 
Commissioners:  Guildford  Light  Railway  Order,  1905, 
authorising  the  contsruction  of  light  railways  in  the  parish  of 
Stoke-next-Guildford,  in  the  rural  district  of  Guildford,  and  in 
the  borough  of  Guildford,  in  the  county  of  Surrey;  Campbel- 
town and  Machrihanish  Light  Railway  Order,  1905,  authorising 
the  construction  of  a  light  railway  in  the  county  of  Argyll,  from 
Campbeltown  to  Machrihanish. 


PRACTICAL    NOTES    ON  WATERWORKS 
CONSTRUCTION* 

By  George  H.  Hughes,  M.I.Mech.E. 

Bain  fall. — The  amount  of  rainfall  of  any  country  is 
dependent  on  the  situation  of  the  oountry,  its  position,  the 
elevation  of  its  hills,  and  mountain  ranges,  and  the  prevailing 
direction  of  the  winds.  The  influence  of  trees  also  has  some 
effect.  John  Evans  stated  before  the  Institution  of  Civil 
Engineers,  in  1885,  "  Along  our  western  shores  the  usual  rain- 
tall  is  40  to  50  in.;  in  many  districts  50  to  75  in. ;  that  of  the 
Southern  coast  30  to  40 in.,  while  in  the  Eastern  counties  it  is 
less  than  25  in.  In  some  exceptional  position,  such  as  Seath- 
vaite,  in  Cumberland,  the  average  rainfall  is  140  in.  In  others, 
such  as  Hunstanton,  in  Noifolk,  and  in  some  parts  of  Lincoln- 
shire, it  is  little  more  than  20  in." 

These  figures  refer  to  a  twenty  years'  average. 

Mr.  G.  J.  Symons  concludes  from  a  long  series  of  observations 
extending  over  many  years,  that  in  any  part  of  this  oountry : 
First,  The  wettest  year's  rainfall  is  50  per  cent  above  the  mean  ; 
second,  the  driest  year  is  33J  per  cent  less  than  the  mean ; 
third,  the  driest  two  consecutive  year's  will  each  have  a  rain- 
fall 25  per  cent  less  than  the  mean;  fourth,  the  driest  three 
consecutive  years  will  be  20  per  cent  less  than  mean. 

Percolation. — Mr.  Evans  has  recorded  observations  of  rainfall 
and  percolation  from  1854  to  1885.  (Near  Watford).  The 
average  of  thirty  years  is:  — 

Rainfall.  Percolation. 

Soil.  Chalk. 
Inches.  Inches.  Inches. 

Winter    13752    5707    8-532 

Summer    14'091    0-812    2-118 

Yearly  average   27'843  6'519  10  650 

Evaporation. — The  amount  of  evaporation  varies  considerably. 
In  some  recorded  instances  it  is  slightly  in  excess  of  the  rain- 
fall. As,  however,  the  evaporation  is  in  direct  proportion  to 
the  surface  exposed,  it  follows  that  the  rainfall  of  a  very 
large  water  shed  in  a  comparatively  small  and  deep  reservoir 
suffers  but  proportionately  small  loss. 

For  an  approximate  calculation,  evaporation  equals  0  25  of 
rainfall. 

Each  inch  of  rain  equals  22,688  gallons  per  acre. 

Each  1,000  ft.  horizontal  roof  area  gives  34  gallons  per  day 
for  24  in.  or  rainfall  per  annum. 

Din  i  t  Collection. — By  the  provision  of  rain  .water  covered 
storage  reservoirs  of  sufficient  capacity,  most  country  houses 
could  be  supplied  with  enough  water  for  domestic  purposes.  An 
efficient  filter  and  proper  ventilation  are  essential.  By  the  use 
of  a  rain-water  separator,  the  first  portion  of  a  ehower  is 
diverted  to  the  drainage  system,  thus  washing  the  roofs,  and 
the  subsequent  rain  is  turned  into  the  rain-water  conduit. 
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Filters  of  sand  and  gravel  4  ft.  deep,  made  up  as  follows, 
have  been  constructed  by  the  author,  and  proved  quite  satis- 
factory, giving  500  gallons  of  filtered  water  per  yard  super  of 
area,  the  depth  of  water  on  top  being  1  ft.  to  1  ft.  6  in.  A 
storm  overflow  to  drainage  system  should  be  provided. 

Stoues   2  in.  mesh  6  in.  thick. 

Coarse  gravel    1  in.  mesh  6  in.  thick. 

Coarse  gravel   i  in.  mesh  6  in.  thick. 

Coarse  gravel   i  in.  mesh  6  in.  thick. 

Fine  gravel   J  i"-  mesh  6  m:  th\cf  • 

Washed  sharp  sand    1  ft.  to  1  ft.  6  m.  thick. 


♦  Abstract  of  a  paper  read  before  the  Junior  Institution  of  Enginneers,  and 
reproduced  by  permission  of  the  Council,  April  7tb,  1905. 
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The  capacity  of  reservoirs  in  a  wet  locality  should  be  equal 
to  150  days'  supply,  and  that  of  those  in  a  dry  locality  to  200 
days'  supply.  The  reservoirs  should  be  at  least  two  in  number 
to  allow  for  cleaning. 

For  country  houses  20  gallons  per  head  per  day  is  a  fair 
average  supply.  In  country  towns  the  consumption  is  25 
gallons  per  head,  and  in  large  towns  30  gallons  per  head. 


Fig.  2. 


Gathering  Grounds. — A  tract  of  land  lying  in  a  hilly  district, 
upon  which  a  fair  proportion  of  rain  falls,  having  natural 
slopes,  enables  water  to  be  collected,  (a)  by  forming  a  reservoir 
in  the  hill  side;  (6)  by  forming  a  dam  at  a  convenient  point 
across  the  stream  into  which  the  tributary  rills  and  rivulets 


Fio.  3. 

discharge.  In  selecting  such  a  gathering  ground,  the  nature  of 
the  soil,  the  positions  and  conditions  of  farm  buildings  or 
other  dwellings  must  be  carefully  investigated,  as  no  possible 
sewerage  pollution  should  occur. 


The  site  of  the  reservoir  selected  depends  so  much  on  local 
conditions  that  it  is  not  possible  to  state  any  definite  method 
of  construction.  The  area  for  impounding  should  be  water 
tight,  and  the  dam  most  carefully  designed. 

Inflow  weirs  with  recording  apparatus  to  gauge  the  inflow, 
also  overflow  weirs,  wash-out  and  distribution  pipes,  should  be 
provided. 

Gauging  Small  Streams. — In  gauging  tributaries  a  V  notch 
is  useful  (fig.  1).  The  notch  is  a  right  angle,  chamfered  on 
the  outfall  face — i.e.,  on  the  down-stream  side.  On  the  up 
stream  side,  3  or  4  ft.  back,  at  side  stream,  a  peg  is  driven  in  until 
the  cleat  top  is  level  with  the  invert  apex  of  the  notch.  On  this 
cleat  the  depth  of  water  flowing  above  the  apex  is  measured  at 
still  water  level,  called  h.  The  quantity  in  cubic  feet  per 
second  is  calculated  as  follows:  — 

Q  =  Jhy  x  2-635  x  60, 
G  =  Jh*  x  2  635  x  60  x  6'25, 
Q  =  cubic  feet  per  minute, 
Q  =  gallons  per  minute, 
k  =  head  above  apex  in  inches. 

Gauging  Larger  Streams. — A  rectangular  weir  with  level  notch, 
shown  in  fig.  2,  is  fixed  across  the  stream,  and  a  temporary  dam 
formed  ;  the  edges  of  the  boards  are  chamfered  off  on  down- 
stream side.  A  peg  is  driven  a  few  feet  back  with  top  of  cleat 
level  with  the  horizontal  edge  of  the  weir  or  sill.  The  height 
in  inches  or  feet  is  measured  on  the  top  of  cleat. 

The  width  of  opening  advisable  is  from  six  to  twelve  times  the 
depth  of  water  over  sill. 


where 

where 
where 
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The  following  formula  giving  fairly  accurate  results  is  used 
by  the  author:  — 

When  H — ia  in  feet, 

Q— quantity  in  cubic  feet  per  minute, 
W — width  in  feet, 

Mc — mean  coefficient  or  constant  =  200, 

Q  =  Mc  Jh3  x  W. 
When  H — is  in  inches, 

Q — quantity  in  cubic  feet  per  minute, 
W — width  in  feet, 
Mc — mean  coefficient  =  4'83, 
Q  =  Mc  JhF  x  W. 
Gauging  by  Velocity  and  Section,  of  Stream. — For  the  measure- 
ment by  velocity  of  current  and  cross-sectional  area  of  stream, 
select  a  length  of  100  ft.  along  the  most  uniform  course  of  the 
stream,  and  drive  pegs  in  100ft.  apart;  stretch  a  string  across 
to  opposite  banks  at  the  commencement  and  finish  of  the 
100  ft.    Throw  a  float  in  mid-stream  a  few  feet  up  stream  from 
first  peg,  time  it  as  it  passes  under  the  string  No.  1,  and  when 
it  passes  under  string  No.  2.    Repeat  the  operation  several 
times  and  take  the  mean  time. 

Measure  several  cross-sections  of  stream,  take  areas  of  each, 
and  obtain  the  mean  area  in  feet,  then 

Mean  area  x  length  in  feet  x  60  =  theoretical  cubic  feet  per  minute- 

Time  in  seconds 
and  this  x  0'85  =  actual  cubic  feet  per  minute. 
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The  retarding  influence  of  the  sides  and  bottom  of  the  channel 
varies,  of  course,  according  to  the  nature  of  the  materials  of 
which  they  are  formed. 

The  author  has  found  in  practice  that  for  earthen  channels 
having  slopes  of  1  in  1,  and  widths  about,  four  times  the  depth, 
a  coefficient  of  ()  85,  gives  fairly  accurate  results.  For  very 
small  streams  a  coefficient  of  "75  is  necessary.  In  very  smooth 
ccnduits  a  higher  coefficient  may  safely  be  used;  in  some 
instances  90  per  cent  of  the  theoretical  flow  is  obtained. 

Gauging  by  Submerged  Rectangular  Sluices. — In  gauging 
through  submerged  sluices  (fig.  3)  measure  width  and  opening 
of  sluice  to  find  area.  The  height  in  feet  II,  is  the  difference 
between  head  water  and  tail  water  levels. 

The  velocity  of  discharge  is  8  *Jh  ft.  per  second,  which,  multiplied 
by  area  in  feet  and  multiplied  by  60  gives  cubic  feet  per  minute 
theoretical  discharge. 

A  coefficient  of  0-64  gives  the  actual  discharge  for  ordinary 
sluices.  The  author  has  found  in  tests  of  sluices  in  canal  locks 
2  ft.  by  2  ft.  opening,  that  a  coefficient  of  0'68  was  required 
to  arrive  at  the  actual  discharge.  This,  however,  he  considers 
rather  high,  and  prefers  the  lower  coefficient,  which  is  on  the 
safe  side. 


Venturi  Water  Meter 


Fig.  5. 

Gauging  by  Circular  or  Elliptical  Sluices. — The  discharge 
through  circular  or  elliptical  sluices  may  be  ascertained  in  the 
same  manner  as  described  for  those  of  rectangular  forms, 
taking  the  area  of  opening  in  feet  equals  A. 

Q  =  Ax8N/Hx  60  x  064, 
Q  =  cubic  feet  per  minute, 
A  —  area  in  feet, 
H  =  head  in  feet. 

The  thickness  of  the  orifice  being  about  2  in.  With  very 
thin  orifices  the  coefficient  of  discharge  is  slightly  greater. 
If  smooth  parallel  sides  above  2  in.  thick  the  co-efficient  falls 
slightly. 

Gauging  by  Sluices  not  Submerged. — In  gauging  by  sluioes  not 
submerged,  such  as  sluices  for  water  wheels  (fig.  4),  the  head  H 
is  measured  to  the  centre  of  the  opening,  and  the  calculation 
made  as  described  for  submerged  sluices,  viz:  — 

Q  =  A  x  8  JR  x  60  x  0-6i. 

Gauging  by  Venturi  Meter. — Another  means  of  gauging  is  by 
means  of  a  Venturi  meter.  Water  is  conducted  into  a  converging 
cone  oonnected  to  a  diverging  cone;  a  difference  in  pressure 
between  the  large  area,  and  neck  or  small  area,  enables  the 
quantity  flowing  to  be  ascertained.  A  device  actuated  by 
clockwork  enables  a  record  of  flow  to  be  made.  Such  a  meter 
is  more  suitable  for  permanent  works  than  for  ordinary  pre- 
liminary data.  A  diagram  of  a  6  in.  meter  of  this  type  is 
shown  in  fig.  5. 

Springs. — Springs  occur  both  on  high  and  low  ground;  they 
owe  their  source  to  the  rainfall,  but  may  percolate  and  travel 
in  a  subterranean  course  for  considerable  distances,  and  arc 
thrown  out  at  the  surface  in  consequence  of  an  impervious  or 
dense  stratum  underlying  them. 

It  is  always  advisable  to  collect  springs  for  a  water  supply 
at  their  outcrop,  conducting  them  underground  to  the  reservoir, 
a  process  expensive  in  initial  cost,  but  the  safest  and  probably 
cheapest  ultimately,  in  justification  of  which  opinion,  the  author 
may  refer  to  a  scheme  prepared  by  him  a  few  years  ago  for  a 
village  supply.  A  spring  was  running  for  some  distance  in  an 
open  conduit  above  the  level  of  the  village,  the  site  for  the 
reservoir  being  near  the  village.  On  the  ground  of  expense  the 
authorities  desired  to  turn  the  spring  into  the  reservoir,  but  the 
author  pointed  out  the  risk  of  pollution  to  the  exposed  portion 
of  the  spring's  outcrop,  and  insisted  on  tracing  the  spring  back 
into  deep  ground  and  conducting  the  water  in  a  closed  pipe,  to 
which  tho  authorities  eventually  agreed,  and  the  spring  was 
properly  and  effectively  secured  against  any  possible  pollution. 
An  underground  covered  reservoir  was  constructed,  and  an  over- 
flow from  it  taken  to  a  safe  distance  away.  The  supply  to  the 
village  being  conducted  in  a  cast-iron  pipe  laid  underground 
from  the  reservoir  to  the  houses,  a  constant  supply  of  pure  water 
was  secured. 

Shortly  after,  the  inhabitants  of  a  large  town  taking  their 
supply  from  similar  springs  close  by,  having  neglected  to 
properly  enclose  and  protect  them,  suffered  the  consequence,  a 


serious  outbreak  of  typhoid  occurring,  causing  immense  loss, 
whilst  the  village  in  question  escaped,  though  supplied  by 
springs  from  the  same  geological  formation  and  source. 

Sometimes  springs  may  be  tapped  by  sinking  shallow  wells  or 
borings,  and  may  be  brought  to  the  surface  or  near  to  the 
.surface,  so  that  they  may  be  collected  at  a  sufficiently  high 
level  to  supply  a  district  by  gravitation.  In  other  instances 
they  are  collected  by  underground  trenches  or  tunnels,  or  con- 
ducted in  pipes  to  a  reservoir.  In  some  cases  springs  can  only 
be  oollected  at  too  low"  a  level  lor  the  zone  of  supply,  and  the 
water  has  therefore  to  be  pumped  to  the  reservoirs  at  a  suitable 
elevation. 

(To  be  continued.) 


HIGH-SPEED   TOOL  STEEL.* 

{Concliuhd  from  page  838.) 

The  "  Speedicut  "  steel  of  to-day  is  manufactured  in  the  same 
form  and  is  as  easy  to  handle  as  the  old  carbon  steels  it  has  so 
quickly  displaced,  but  it  is  giving  results  that  five  or  six  years 
ago  would  have  been  thought  to  be  beyond  the  bounds  of 
possibility.  Moreover,  it  has  been  found  possible  to  adapt  it 
to  every  requirement  of  engineering,  and  now  twist  drills, 
milling  cutters,  and  tools  of  every  shape  and  form  are  made 
from  "  Speedicut  "  steel,  with  the  resulting  immense  increase 
of  output. 

Hardening  is  extremely  simple  and  convenient.  The  forging 
remains  as  before,  except  that  it  can  be  worked  at  a  higher 
temperature  and  consequently  more  easily.  After  forging,  the 
tool  is  heated  to  a  white  heat,  then  quickly  removed  to  the 
anvil  and  smartly  hammered  with  a  hand  hammer  all  over  the 
nose  until  the  heat  falls  to  a  bright  red,  and  is  then  blown 
cold  in  a  blast  of  air.  The  hand  hammering  is  not  indispensable; 
but  the  tool  gives  better  results  when  subjected  to  it,  and  a 
good  smith  can,  with  the  steel  in  such  a  soft  condition  as  it 
is  at  that  heat,  put  a  very  good  finish  on  and  leave  less  to  be 
done  in  the  grinding  of  the  tool.  As  an  alternative,  the  tool 
may  be  hardened  in  oil,  this  method  being  particularly  suitable 
for  certain  classes  of  work,  but  quite  applicable  to  general 
work.  All  that  is  necessary  in  this  case  is  to  heat  the  tool 
to  a  white  heat  and  immediately  quench  in  whale  or  cotton- 
seed oil.  If  the  tool  is  a  delicate  one,  it  is  a  good  thing 
to  boil  it  for,  say,  an  hour  in  the  same  kind  of  oil,  but  it 
should  be  allowed  to  become  quite  cold  first.  This  boiling 
will  relieve  the  internal  strain  set  up  by  the  hardening,  and 
make  the  tool  tougher. 

It  will  be  agreed  that  a  steel  which  can  be  hardened  by  two 
very  simple  methods  such  as  those  described,  which  needs  no 
tempering,  and  which  it  is  practically  impossible  to  crack  in 
hardening,  would  have  been  considered  a  great  advance  in 
carbon  steel  days,  even  without  any  increased  speed.  Add  to 
these  advantages  the  enormously-increased  speeds  which  are 
now  jjossible,  and  you  will  be  able  to  appreciate  the  extent  of 
the  improvement  in  tool-steel  manufacture  which  high-speed 
steel  marks. 

To  sum  up,  we  have  now  a  tool  steel  which  will  not  only  cut 
at  far  higher  speeds  than  were  formerly  possible,  but  it  will 
do  this  for  an  expenditure  of  much  less  trouble  and  with  less 
risk.  • 

Application. 

Proceeding  to  consider  the  practical  application  of  high- 
speed steel  to  the  various  purposes  for  which  it  is  used  in 
engineers*  shops,  in  lathes,  drilling  and  milling  machines, 
many  of  the  remarks  about  to  be  made  refer  to  points  which 
it  is  always  wise  to  watch,  no  matter  whether  the  steel  is 
high-speed  or  not;  but,  when  one  pays  the  extra  price  for 
high-speed  steel,  one  naturally  wants  the  very  best  results 
that  it  will  give.  These  points  then  become  doubly  important. 
It  should  also  be  remembered  that  increased  speeds,  feeds, 
and  cuts,  result  in  increased  strains  on  the  machines  and  tools, 
and  such  increased  strains  must  be  taken  into  consideration. 
Since  high-speed  steel  has  come  to  be  the  recognised  every-day 
tool  steel,  machine  tool  makers  have  clone  a  good  deal  towards 
improving  the  strength  and  driving  power  of  their  machines, 
particularly  in  lathes,  there  being  now  many  lathes  capable 
of*  usefully  absorbing  tremendous  powers,  and  which  are  capable 
of  doing  all  that  the  steel  will  permit.  These  lathes  mark  quite 
a  revolution  in  lathe  ideas,  the  headstocks  of  even  so  moderate 
a  size  of  lathe  as  12  in.  forming  quite  a  massive  and  elaborate 
piece  of  machinery.  Seeing  that  for  a  lathe  of  this  size  as 
much  as  45  to  50  horse  power  has  to  be  transmitted,  it  will  h>: 
easily  understood  that  no  carelessly-designed  or  slip-shod  work 
will  meet  the  case,  but  that  every  part  must  be  of  ample 
proportion. 

*  Abstract  of  paper  by  Mr.  Arthur  B.  Corby,  read  before  the  Snlford  Science 
Students'  Association,  April  8th,  1005. 
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In  drilling-  and  milling  machines  not  very  much  has  as  yet 
been  done  to  adapt  them  to  the  requirements  of  the  situation 
and,  for  the  moment,  generally  speaking,  high-speed  drills  are 
capable  of  more  work  than  the  machines  are  powerful  enough  to 
do.    The  same  remark  applies  to  milling  machines. 

Taking  the  application  of  the  steel  to  the  lathe,  that  being 
the  most  important  machine  of  all,  the  first  point  to  note  is 
the  shape  of  the  tool.  This  shape  is  principally  formed  by  the 
angle  contained  between  the  line  of  the  clearance  and  that  of 
the  top  rake.  The  angle  between  these  two  lines,  forming  the 
wedge,  should  always  be  the  same  for  the  same  material;  but, 
as  there  are  varying  ideas  as  to  what  is  the  proper  height 
relatively  to  the  lathe  centres  of  the  point  of  the  tool,  the 
angles  the  two  lines  of  the  wedge  make  with  the  shank  of 
the  tool  vary  according  to  the  height  above  centres  at  which 
the  tool  is  placed.  This  question  as  to  what  is  the  proper 
height  at  which  a  tool  should  be  plaVed  to  give  the  best  results 
has  been  one  of  much  controversy,  but  probably  the  best 
position  is  on  the  line  of  centres  for  all  work  up  to  about  6  in. 
diameter.  For  larger  work  it  is  perhaps  advantageous  to  place 
the  tool  a  bit  higher,  but  the  amount  should  always  be  moderate. 
The  angle  of  the  clearance  line  to  the  shank  of  the  tool  is 
governed  by  the  height  of  the  tool  in  relation  to  the  centres, 
liecause  this  clearance  line  must  of  necessity  be  at  an  angle  of 
from  3  to  5  degrees,  with  a  tangent  to  the  circle  of  the  work, 
and  in  proportion  as  the  point  of  contact  of  the  tool  is  raised, 
so  the  tangent  of  the  circle  is  removed  from  the  vertical,  and, 
of  course,  the  line  of  clearance  must  move  with  it.  If  the 
tool  is  made  suitable  for  turning  small  diameters  on  the  line 
of  centres,  it  will  be  also  suitable  for  turning  larger  diameters 
in  a  slightly  higher  position  with  the  same  amount  of  clearance, 
and  then  tools  can  be  made  of  a  uniform  shape.  The  clearance 
should  not  be  more  than  the  3  to  5  degrees  mentioned,  because 
any  increase  beyond  what  is  necessary  for  free  cutting  takes 
away  from  the  strength  of  the  tool,  and  takes  away  something 
from  its  ability  to  stand  heavy  cuts.  This  applies  also  with 
regard  to  the  clearance  of  the  leading  edge.  Properly  this  i.^ 
governed  by  the  feed ;  that  is,  the  clearance  should  be  greater 
for  heavier  cuts,  in  the  same  way  as  in  cutting  threads  the  whole 
tool  has  to  be  inclined  to  a  greater  degree  for  the  coarser 
pitches.  In  practice  just  enough  clearance  should  be  given  to 
suit  the  heaviest  feed.  It  is  this  desire  to  retain  the  whole 
strength  of  the  tool  which  has  resulted  in  the  adoption  of 
blunter  shapes,  but  the  cutting  angle  or  top  rake  is,  of  course, 
governed  by  the  material  to  be  cut,  and  what  is  suitable  for 
mild  steel  is  not  suitable  for  cast  iron. 

In  putting  the  tool  in  the  rest,  care  should  be  taken  that  the 
overhang  is  the  very  least  that  the  nature  of  the  work  will 
allow.  Whenever  possible,  the  heel  of  the  tool  should  be  on 
the  rest  itself,  as,  for  any  increase  in  the  overhang,  the  rigidity 
of  the  tool  is  impaired,  and  the  great  object  to  be  attained 
is  as  nearly  as  possible  the  absolute  rigidity  of  the  tool.  The 
importance  of  this  point  is  very  easily  seen  if  an  experiment 
be  made  with  a  good  tool  which  will  cut  well  if  held  rigidly, 
but  will  breakdown  much  more  easily  if  allowed  to  flinch  to  any 
appreciable  degree.  In  this  connection  it  might  be  said  that 
the  English  type  of  tool  rest  is  far  ahead  of  the  American. 
The  latter  is  never  really  rigid,  and  is  not  at  all  suited  for 
heavy  cutting.  High-speed  steel  more  than  any  other  seems 
to  have  a  property  of  sharpening  itself  by  the  action  of  the 
work  and  the  wear  of  the  shaving,  and  often  when  a  tool  has 
given  signs  of  failing  it  will  pick  up  in  a  wonderful  degree 
if  held  rigidly  to  the  work.  If,  when  it  has  begun  to  fail,  the 
work  can  push  it  awav  at  all,  it  soon  breaks  down  altogether,  so 
that  a  tool,  if  well  held,  should  not  be  taken  out  immediately 
■"the  work  begins  to  show  signs  of  roughness.  As  long  as  the 
diameter  is  not  increasing  unduly,  the  tool  should  be  held  to 
its  work,  provided  that  the  lathe  will  drive,  and  the  way  a 
tool  will  "  hang  on,"  and  even  improve  under  such  conditions, 
is  often  surprising.  In  roughing  down  a  piece  the  appearance 
is  not  of  much  moment;  the  object  is,  of  course,  to  remove  the 
surface  material  as  quickly  as  possible. 

The  tool  nose  should  be  a  good  broad  one,  and  then  the 
cutting  presents  a  considerable  area  for  cooling,  and,  moreover, 
the  work  is  not  concentrated  on  one  small  portion  of  the  tool. 
The  extent  to  which  this  principle  can  be  carried  out  depends 
on  the  lathe,  because  a  broad  cuttinsr  edge  creates  a  tendency 
to  dig  in,  and  if  the  lathe  be  at  all  weak  the  point  of  the 
tool  must  be  narrower  than  would  otherwise  be  advisable.  It 
is  real  economy  to  use  the  largest  section  of  steel  that  can  be 
properly  held  in  the  rest,  provided  this  does  not  mean  that 
the  nose  has  to  be  cut  awav  to  bring  it  about  level  With  the 
line  of  centres.  A  larger  tool  takes  longer  to  heat  up,  and,  of 
course,  has  also  a  larger  cooling  surface,  enabling  it  to 
dissipate  the  heat  generated  more  rapidly.  For  these  reasons 
tool  holders  are  not  so  satisfactory  as  solid  tools;  the  want  of 
rigidity  is  mostly  why  tool  holders  fail,  and  I  think  fewer 
are  used  now  for  heavy  work  than  was  the  case  formerly.  If 
tool  holders  are  used,  and.  of  course,  they  are  very  convenient, 
thev  should  be  constructed  to  take  steel  of  a  eood  big  section, 
and  the  cutters  should  be  held  so  as  to  form  practically  one  solid 


piece  with  the  holder.  Too  many  tool  holders  are  made  to  hold 
quite  a  minute  piece  of  steel  which  cannot  be  made  to  take 
anything  like  a  broad  cut,  and  which  heats  up  rapidly.  No 
matter  how  closely  the  cutter  may  fit  the  holder,  the  heat  is 
not  transmitted  so  quickly  as  with  a  solid  tool.  A  good  tool 
holder  should  not  need  to  have  the  cutter  projecting  below 
the  holder,  because  if  it  does  it  means  that  the  holder  must 
project  beyond  the  rest,  of  course  at  the  expense  of  rigidity. 

As  witli  the  older  steels,  lubrication  can  be  resorted  to  when 
turning  steel  or  wrought  iron,  and  then  the  advantage  of  large 
tools  previously  mentioned  is  not  so  apparent;  but  as  a  general 
rule  it  is  preferable  to  work  without,  the  objection  to  it  beino- 
1iie  general  mess  caused  by  it. 

Cutting  Cast  Iron. 
In  dealing  with  cast  iron,  it  is  advisable  to  get  under  the 
skin  at  one  cut  wherever  practicable,  even  at  the  expense  of 
speed.  If  the  work  runs  off  and  on  it  will  rub  the  nose  of 
the  tool  all  round,  and  soon  dull  it,  until  it  refuses  to  penetrate. 
If  it  is  compelled  to  keep  under  the  skin,  the  latter  only  affects 
the  leading  edge  of  the  tool,  and  only  a  little  of  that  unless 
the  work  is  very  eccentric.  The  nose,  being  kept  well  in  the  iron 
away  from  sand  and  grit,  retains  its  edge,  and  will  not  bo 
pushed  away.  Then  the  leading  edge  will  take  care  of  itself, 
the  skin  being  broken  even  if  it  is  not  cut. 

Speeds. 

Considering  what  is  possible  and  advisable  in  the  way  of 
speeds,  cuts,  and  feeds,  it  has  previously  been  mentioned,  in 
speaking  of  some  early  trials  of  "  Speedicut  "  steel,  that  owing 
to  the  lack  of  power  in  the  lathe  it  was  not  possible  to  test  the 
steel  to  its  full  capacity,  and  in  such  cases,  at  the  higher  speeds, 
an  undue  proportion  of  the  power  supplied  was  lost  in  the 
internal  friction  or  in  merely  turning  the  work  round.  It 
takes  more  power,  of  course,  to  turn  the  work  round  at  a 
high  speed  than  at  a  low  one,  and  unless  there  is  much  more 
power  available  than  is  necessary  to  remove  the  required  amount 
of  material  at  any  particular  speed,  feed,  and  cut,  it  is  evident 
that  it  is  of  no  use  attempting  to  run  the  lathe  at  a  higher 
speed,  and  thereby  think  to  remove  the  same  amount  of 
material  with  a  lighter  feed.  At  first  sight  it  might  seem 
reasonable  to  expect  that  if  the  lathe  will  remove  a  given 
amount  of  material  at  a  particular  speed  it  should  be  able 
to  remove  the  same  amount  at  double  speed  with  half  the  feed. 
Owing  to  the  greater  amount  of  power  lost  in  internal  friction, 
however,  at  the  higher  speed  this  is  not  the  case.  Of  course, 
if  there  is  a  big  margin  of  power  at  the  lower  speed,  then  at 
the  higher  speed  that  margin  may  be  used  to  overcome  the 
increased  internal  friction,  and,  provided  the  margin  is 
sufficient,  the  idea  of  halving  the  feed  and  doubling  the  speed 
would  apply  as  far  as  the  lathe  is  concerned.  But  it  will  be 
found  that  the  steel  imposes  a  limitation  here.  If  it  be  given 
that  there  is  available  unlimited  power,  and  that  the  lathe  is 
strong  enough  in  all  respects,  it  has  been  proved  that  a 
comparatively  greater  weight  of  material  can  be  removed  at 
a  low  speed  with  a  heavy  cut  than  with  a  high  speed  and  a 
lighter  cut. 

Looking  at  the  capability  of  the  tool,  if  the  cut  be  reduced  by 
any  given  amount,  it  is  not  possible  to  increase  the  speed 
proportionately,  and  so  remove  the  same  amount  of  material 
in  a  given  time.  If  the  cut  be  halved,  for  instance,  it  is 
possible  only  to  increase  the  speed  by,  say,  from  25  per  cent 
to  50  per  cent.  The  precise  ratios  are  governed  by  the  speed, 
cut,  and  feed  taken  as  a  starting  point.  An  actual  case  can 
be  given  as  an  illustration.  The  article  being  turned  was  a 
locomotive  straight  axle,  oil  hardened.  The  lathe  was  a 
regular  axle-turning  lathe  by  a  good  maker.  The  counter- 
shaft speed  had  been  increased,  and  the  three  step  cones  had 
been  replaced  by  one  with  two  steps,  in  order  to  accommodate 
a  wider  belt.  There  was  an  an^le  supply  of  power.  The  cut 
was  a  roughing  one  taken  over  the  body  of  the  axle,  locomotive 
axles  being  turned  all  over  the  body  part.  The  depth  of  cut 
varied  with  the  eccentricity  of  the  forging  from  3/l6in.  to  fin. 
The  most  economical  speed  was  found  to  be  40  ft.  per  minute, 
with  a  feed  of  7  to  1  in.  It  was  thought  an  improvement 
might  be  made  by  increasing  the  speed  and  reducing  the  feed. 
The  latter  was  accordingly  reduced  by  half,  making  it  14 
to  1  in.  The  highest  speed  possible,  however,  under  these  con- 
ditions was  found  to  be  60  ft.  per  minute,  whereas  to  have 
equalled  the  output  at  the  lower  speed  it  would  have  lw>en 
necessary  to  go  80  ft. 

The  reasons  why  a  tool  will  not  allow  of  a  proportionate 
increase  are  various  and  not  altogether  clear.  It  is  evident 
for  one  thin°-,  that  the  controlling  factor  is  the  heat  generated 
at  the  point  of  contact  by  the  friction  due  to  the  rubbing, 
more  than  that  resulting  from  the  process  of  separating  the 
shaving  from  the  bulk.  If  it  were  governed  entirely  by  the 
amount  of  power  required  to  shear  the  shaving  off,  it  would 
vary  in  ratio  to  the  area  of  the  shaving— that  is,  the  depth  of 
cut'into  the  pitch  of  the  feed — the  stress  necessary  for  shearinsr 
being  proportionate  to  the  area  sheared.    The  heat  generated 
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by  the  rubbing  cannot  be  reduced  by  lubrication,  because  it  is 
impossible  to  get  the  lubricant  to  the  required  spot.  Of  course, 
the  heat  can  be  carried  away  by  lubricating,  or  rather  by  cool- 
ing, the  whole  job;  but  the  heat  actually  generated  cannot 
be  reduced.  It  would  need  a  very  heavy  lubricant  to  avail 
much,  even  if  it  go  to  the  point  of  action,  and  such  a  heavy 
lubricant  would  be  even  more  difficult  than  a  light  one  to 
get  there.  Then,  again,  with  the  lighter  cuts  the  work  is 
concentrated  upon  a  smaller  portion  of  the  tool,  and  if  a 
quantity  of  material  equal  to  that  possible  with  the  larger 
cut  were  to  be  attempted  to  be  removed,  it  would  mean  that 
a  smaller  area  or  body  of  steel  would  be  expected  to  do  as 
much  work  as  a  larger  area,  in  addition  to  withstanding  the 
increased  friction.  There  is  another  point,  too,  which  has  a 
bearing  on  the  question,  although  perhaps  it  is  open  to 
criticism,  and  it  is  one  of  the  points  helping  to  explain  why 
results  cannot  be  obtained  on  cast  iron  equal  to  those  possible 
with  steel. 

Why  Steel  can  be  Cut  Faster  than  Cast  Iron. 

With  all  the  tool  steels  working  on  steel  at  high  speeds  the 
continual  rubbing  of  the  shaving  on  the  upper  surface  of 
the  tool  wears  more  or  less  of  a  pit  on  the  surface.  At  the 
same  time,  on  the  extreme  point  of  the  tool  a  small  accumula- 
tion of  portions  of  the  material  being  cut  gathers,  being 
practically  welded  to  the  tool.  Now,  the  position  of  the  pit 
on  the  upper  surface  of  the  tool  is  situated  further  back  from 
the  cutting  edge  with  a  deep  cut  than  with  a  light  one.  This 
is  owing  to  the  tenacity  of  the  steel,  and  is  not  found  to  he 
the  case  in  turning  cast  iron.  The  tenacity  of  the  shaving  and 
the  action  of  the  tool  as  a  wedge  cause  the  actual  point  of 
cleavage  to  be  in  advance  of  the  extreme  edge  of  the  tool.  The 
larger  the  chip,  the  greater  its  strength  is,  and  therefore  the 
further  back  on  the  tool  it  slides,  making  a  greater  angle 
between  the  shaving  and  the  work  wherein  the  front  of  the 
tool  is  more  or  less  clear.  The  tool  splits  off  the  shaving  of 
material  like  an  axe  cleaving  wood  with  the  grain.  After 
having  once  entered,  the  cutting  edge  of  the  axe  is  clear,  while 
the  thicker  part  of  the  axe,  acting  like  a  wedge,  forces  the 
wood  apart.  In  my  opinion,  the  action  of  the  tool  in  cutting 
steel  is  similar,  and  with  the  larger  cuts  the  greater  part 
of  the  work  is  done  well  back  on  the  tool,  where  there  is  a  good 
body  of  steel.  In  a  lighter  cut  the  shaving  wears  a  pit  right 
up  to  the  cutting  edge,  thereby  weakening  it,  and  causing  it 
to  break  down  sooner. 

With  cast  iron,  owing  to  its  brittleness,  the  action  is 
different,  and  the  work  is  practically  all  concentrated  on  the 
cutting  edge.  When  the  tool  first  penetrates  a  piece  of  iron  is 
broken  off  for  a  little  distance  in  advance  of  the  tool ;  the 
roughness  intervening  is  removed  as  the  work  revolves  against 
the  tool,  the  point  of  which  again  penetrates  and  breaks  off 
a  portion,  and  so  the  action  continues. 

Drills. 

It  has  been  found  that  "  Speedicut "  steel  is  well  adapted 
for  drills,  and  a  complete  plant  has  been  laid  down  for  the 
manufacture  at  Messrs.  Frith's  works.  This  seemed  the  best 
course  to  adopt,  as  by  this  means  we  are  able  to  supervise  the 
manufacture  from  the  steel  to  the  finished  drill,  thus  obviating 
any  division  of  responsibility,  and  enabling  us  to  make  any 
variation  in  the  steel  which  may  seem  desirable  to  get  the 
best  results. 

It  has  been  found  that  at  the  speeds  at  which  high-speed 
drills  can  be  run  unless  there  is  sufficient  feed  to  bring  away 
a  good  strong  chip  the  material  cut  away  breaks  up  into 
almost  a  powder,  in  which  the  drill  has  its  cutting  edges  ground 
away.  With  heavy  cuts  a  drill  will  stand  higher  speeds  than 
it  will  with  light  cuts,  and  still  retain  its  edge.  Frequently 
drills  have  been  returned  as  soft,  a  trial  of  which  has  proved 
that  the  only  matter  at  fault  has  been  the  feed.  People 
also  make  the  mistake  of  trying  the  drill  with  a  file,  and  when 
the  file  will  take  hold  they  say  the  drill  is  soft.  As  far  as 
this  goes,  most  high-speed  drills  will  be  found  to  a  certain 
degree  soft,  but  properly  used  they  are  quite  capable  of  cutting 
all  ordinary  material.  If  it  is  desired  to  drill  anything 
extraordinarily  hard,  such  as  partially-hardened  tool  steel,  it 
is  necessary  to  make  special  drills,  just  as  is  the  case  when 
ordinary  drills  are  in  use.  But  whatever  an  ordinary  drill  will 
deal  with  satisfactorily  the  high-speed  drill  will  do  better. 

It  would  appear  that  drilling  machines  as  a  class  require 
re-designing  throughout.  It  is  hardly  to  be  expected  that  a 
drill  will  do  well  when  used  in,  for  instance,  a  radial  machine, 
of  which  the  arm  can  be  seen  to  be  rising  as  the  cut  goes  on, 
which  means,  of  course,  that  the  spindle  and  the  hole  drilled 
are  more  or  less  out  of  line.  It  is  not  sufficient  that  the 
existing  patterns  of  machines  should  l>e  strengthened  here  and 
there,  but  that  machines  shall  be  made  of  dimensions  pro- 
portioned throughout  to  meet  the  demands  which  will  be  made 
on  them. 

Boiler  makers'  drilling  machinery  in  particular  would  seem 
to  be  in  need  of  attention  to  get  beyond  the  miserable  tin. 
per  minute,  which  seems  to  be  the  best  generally  possible  now. 


Milling  machines  seem  to  be  even  more  in  need  of  re- 
designing, and  until  something  is  done  to  improve  them  the 
advantage  which  the  use  of  high-speed  steel  would  give  cannot 
be  secured.  It  is  apparently  quite  true  to  say  that  at  present 
even  carbon  steels  cannot  be  worked  regularly  up  to  their 
capacity.  It  is  somewhat  remarkable  that  it  is  on  the  lightest 
work,  such  as  sewing  machines  and  rifles,  that  high-speed  steel 
has  given  the  best  results  in  milling,  probably  because, 
although  the  machines  are  small,  exigencies  of  design  have 
caused  them  to  be  much  stronger  in  proportion  to  the  work 
they  have  to  do  than  the  larger  machines. 


LAUNCHES  AND  TRIAL  TRIPS. 


Chr  Knudsen- — On     May     20th    there    was  launched 

from  Sir  Baylton  Dixon  and  Company's  Cleveland  Dockyards, 
Middlesbrough,  a  fine  screw  steamer,  built  to  the  order  of 
Statsrad  Gunnar  Knudsen,  of  Porsgrund,  Norway,  for  the 
Canadian  coal  and  ore  trades.  This  vessel  is  the  third  built  by 
the  builders  of  their  new  type,  and  is  so  designed  that,  although 
she  is  over  51  ft.  beam,  she  has  no  hold  or  lower  deck  beams, 
pillars,  or  web  frames  throughout  the  holds,  making  absolutely 
free  and  clear  holds  for  cargo.  The  construction  and  design 
is  carried  out  on  Harroway  and  Dixon's  patent  system  of  canti- 
lever transverse  frames.  She  has  been  visited  by  a  number 
of  experts  and  members  of  the  various  classification  societies, 
all  of  whom  have  expressed  their  admiration  of  what  they  con- 
sider to  be  the  strongest  and  best  type  of  cargo  boat  yet  put 
on  the  market  as  regards  dead  weight,  capacity,  and  tonnage 
measurement.  A  great  feature  about  the  ship  is  that  when 
in  ballast  trim  only,  the  propeller  is  almost  entirely  immersed, 
so  that  in  this  condition  the  vessel  can  go  any  distance  and 
meet  any  weather.  She  carries  over  2,000  tons  of  water  ballast, 
five-eighths  of  which  is  in  the  double  bottom,  and  the  remainder 
between  the  cantilever  frames  and  the  shell  in  water-tight, 
chambers  fore  and  aft,  and  giving  a  double  margin  of  safety. 
Further,  she  is  a  complete  self-trimmer,  with  hatches  30  ft.  wide, 
and  has  11  masts  with  20  derricks,  and  is  so  arranged  that  she 
will  load  about  7,000  tons  of  coal  in  three  hours  in  a  little 
over  22  ft.  draught  without  any  trimming  whatever,  and  can 
be  dischaiged  in  seven  hours.  She  will  be  running  for  a  number 
of  years  for  the  Dominion  Coal  Company,  of  Canada,  to  trade 
between  Sydney  in  Novia  Sootia  and  Montreal.  The  vessel  will 
be  fitted  with  triple-expansion  engines  gf  the  latest  type  by  the 
North-Eastera  Marine  Engineering  Company  Limited,  Sunder 
land,  having  cylinders  26in.,  42in.,  and  70 in.,  by  48  in.  stroke, 
supplied  with  steam  by  two  large  single-ended  boilers  working  at 
1801b.  pressure,  and  fitted  with  Howden's  system  of  forced 
draught.    On  leaving  the  ways  she  was  christened  Chr  Knudsen. 

Muriel  Coverdale- — Thei-e  was  launched  on  May  17th  from 

t  he  shipyard  of  Messrs.  Eobert  Stephenson  and  Company 
Limited,  Hebburn-on-Tyne,  a  steel  screw  steamer  built  to  the 
order  of  Messrs.  John  Coverdale  and  Son,  West  Hartlepool. 
The  vessel  is  of  the  following  dimensions:  Length,  352  ft.; 
breadth,  47  ft.;  with  a  moulded  depth  of  29  ft.  10 in.  She  has 
been  built  to  take  the  highest  class  in  Lloyd's  Eegister,  and 
carries  a  dead  weight  of  about  6,300  tons  on  a  moderate  draught. 
She  is  fitted  with  a  cellular  double  bottom  all  fore  and  aft,  and 
also  with  a  large  after-peak  tank  for  water  ballast.  There  is 
also  a  centre  longitudinal  steel  grain  division  bulkhead  all  fore 
and  aft,  extending  from  the  tank  top  to  the  spar  deck.  The 
propelling  machinery  is  also  to  Lloyd's  highest  class.  It  con- 
sists of  a  set  of  large  size  triple-expansion  engines,  supplied 
with  steam  from  two  single-ended  boilers  working  at  a  pressure 
of  165  lb.  per  inch.  The  machinery  is  being  supplied  by  the 
North-Eastern  Marine  Engineering  Company,  of  Wallsend,  who 
are  also  supplying  the  boilers.  On  leaving  the  ways„the  vessel 
was  named  Muriel  Coverdale. 

Shahjehan  . — Messrs.  Charles  Connell  and  Company  Limited, 
Whiteinch,  launched  recently  a  steel  screw  steamer  for  the 
Asiatic  Steam  Navigation  Company,  of  Liverpool  and  Calcutta. 
The  principal  dimensions  of  the  vessel  are :  Length,  296ft. ; 
breadth,  4f)i  ft.  moulded;  depth  moulded,  24  ft.  8  in.  She  i3 
a  sister  ship  to  the  Shahzada  and  Maharaja,  launched  last  year 
by  Messrs.  Connell  for  the  same  company.  The  vessel  has  been 
specially  designed  to  suit  the  owners'  passenger  and  coasting 
trade  abroad,  and  she  will  carry  about  3,200  tons  dead  weight 
on  a  moderate  draught.  She  is  classed  100  Al  at  Lloyd's, 
three  deck  rule,  and  to  the  Board  of  Trade  requirements  for  a 
passenger  certificate.  The  first-class  state-rooms  are  arranged 
above  and  the  second  class  below  the  bridge  deck  amidships, 
while  the  'tween  decks  are  arranged  for  transport  of  native 
passengers,  with  all  the  necessary  cooking  and  other  accom- 
modation. The  vessel  is  being  fitted  with  a  complete  installation 
of  electric  light  and  very  complete  ventilation  arrangement. 
The  cargo  gear  is  very  comprehensive,  and  the  deck  machinery 
is  of  the  best  type.  The  engines  are  22£in.,  38  in.,  and  62  in. 
by  42  in.  stroke,  and  are  being  supplied  by  Messrs.  Dunsmuil 
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and  Jackson  Limited,  Govan.  Both  hull  and  machinery  are 
being  constructed  under  the  personal  superintendence  of  Mr. 
William  Corkhill.  As  the  vessel  left  the  ways  she  was  named 
Shahjehan  by  Mrs.  Wright,  wife  of  Captain  Wright,  the  marine 
superintendent. 

Cambyses  ■ — Messrs.  William  Gray  and  Company  launched 
from  their  West  Hartlepool  shipyard  on  May  17th  the  handsome 
steel  screw  steamer  Cambyses,  tor  Messrs.  the  Gladstone  Steam- 
ship Company,  of  West  Hartlepool.  The  vessel  will  take  the 
highest  class  in  Lloyd's,  and  is  of  the  following  dimensions, 
viz.:  Length  over  all,  361  ft.  6  in. ;  breadth,  46  ft. ;  and  depth, 
26  ft.  lin.,  with  extra  long  bridge,  jwop,  and  top-gallant  fore- 
castle. Triple-expansion  engines  are  being  supplied  by  the 
Central  Marine  Engine  Works  of  the  builders,  having  cylinders 
24Jin.,  40  in.,  and  65  in.  diameter,  with  a  piston  stroke  of 
42  in.,  and  two  large  steel  boilers  for  a  working  pressure  of 
1801b.  per  square  inch. 

Langoe  • — The  new  steamer  Langoe  proceeded  on  her  official 
trip  in  Hartlepool  Bay  on  May  16th.  The  vessel,  which  has 
been  built  by  Messrs.  Furness,  Withy,  and  Company  Limited, 
Hartlepool,  to  the  order  of  Messrs.  Bennetts  and  Company, 
Grimsby,  is  over  350  ft.  in  length,  she  has  a  cubic  capacity  of 
339,936,  and  takes  Lloyd's  highest  class.  During  the  trial 
trip  everything  worked  most  satisfactorily,  and  the  vessel 
attained  a  speed  of  24J  knots.  The  machinery  has  been  supplied 
and  fitted  by  Messrs.  Richardson,  Westgarth,  and  Company 
Limited,  Hartlepool,  the  sizes  of  cylinders  being  24  in.,  39  in., 
66  in.,  by  45  in.  stroke,  with  two  single-ended  boilers,  16  ft.  by 
10  ft.  6  in.  long,  and  1801b.  working  pressure. 

Clydesdale. — Messrs.  Scott  and  Sons,  Bowling,  launched  on 
May  18th  a  screw  steamer,  for  Messrs.  David  Mac  Brayne's 
West  Highland  traffic.  This  vessel,  which  was  named  the 
Clydesdale,  is  the  seventh  built  for  Messrs.  MacBrayne  in 
the  last  two  years,  and  she  is  considerably  the  largest  of  tho 
new  fleet.  Excellent  accommodation  is  provided  for  passengers, 
while  there  are  large  decks  and  spacious  'tween  decks  for  cargo. 
After  the  launch  the  Clydesdale  was  towed  to  Glasgow,  where 
Messrs.  Ross  and  Duncan,  Govan,  will  supply  a  powerful  set  of 
triple-expansion  engines  to  drive  he"  at  a  high  rate  of  speed. 

Ptolemee- — Messrs.  Lobnitz  and  Company  Limited,  Ren- 
frew, launched  on  May  14th  a  powerful  hopper  bucket  dredgar 
for  the  Suez  Canal  Company.  Her  dimensions  are:  Length, 
270  ft.;  breadth,  47  ft.;  and  depth,  20  ft.  2  in.;  while  her  hopper 
capacity  is  2,000  tons.  This  dredger,  which  was  named  the 
Ptolemee,  is  the  78th  vessel  built  by  Messrs.  Lobnitz  and  Com- 
pany for  the  Suez  Canal. 


NAVAL  NOTES. 

H.M.S.  Africa.— On  Maj  20th  the  launch  of  the  battleship 
Africa  took  place  at  Chatham  Dockyard.  The  first  keel  plate 
of  the  Africa  was  laid  down  on  January  27th,  1904.  The  vessel, 
which  is  of  the  King  Edward  YII.  type,  has  been  built  on  the 
new  slip  and  is  in  a  fairly  advanced  stage,  the  launching 
weight  being  5,860  tons.  Her  principal  dimensions  are  :  Length 
between  perpendiculars,  425  ft.;  extreme  breadth,  78  ft.;  free- 
board, stem.  22  ft.;  amidships,  16  ft.  6  in. ;  stern,  18  ft.;  draught 
of  water,  forward,  26ft.  3  in.;  aft,  27  ft.  3in.  The  displacement 
up  to  load  water-line  will  be  about  16,350  tons.  The  hull  is  con- 
structed of  steel  plates,  on  the  bracket  system,  the  stem,  stern- 
post,  rudder  frame,  shaft  brackets,  etc.,  being  steel  castings. 
The  contiact  for  the  machinery  is  being  carried  out  by  Messrs. 
John  Brown  and  Company,  of  Clydebank.  There  will  be  18 
Babcock  and  Wilcox  boilers  fitted  in  three  boiler  rooms,  while 
the  fourth  *-ill  accommodate  three  cylindrical  boilers  of  Brown's 
cambered  type.  The  safety  valves  of  all  the  boilers  are  to  be 
loaded  to  2101b.  The  engines  will  be  of  18,000  indicated  horse 
power,  which  is  estimated  to  produce  a  speed  of  18J  knots.  They 
will  consist  of  two  seta  of  inverted  four  cylinder  triple-expansion 
crgines,  working  at  a  pressure  of  205  lb.  per  square  inch,  the 
diameters  of  the  cylinders  being:  High  pressure,  38  in. ;  inter- 
mediate pressure,  60in.;  low  pressure,  67  in.  The  propellers  are 
16  ft.  in  diameter  and  are  arranged  so  that  the  pitch  may  be 
varied.  The  engine  rooms  will  also  contain  four  evaporators 
and  four  fire  and  bilge  pumps,  each  capable  of  discharging  100 
tons  of  water  per  hour  from  the  bilge,  together  with  two  twin 
air  pumps  driven  by  independent  engines  (one  in  each  engine 
room)  and  two  starting  and  two  turning  engines.  In  the  boiler 
room  there  will  be  eight  feed  pumps.  Outside  the  main 
machinery  spaces  there  will  be  four  dynamos — two  on  the 
lower  deck  and  two  on  the  middle  deck — each  producing  a 
current  of  600  amperes,  with  an  E.M.F.  of  105  volts,  an  ioe- 
making  machine  in  the  auxiliary  machinery  compartment  on 
the  lower  deck,  and  four  sets  of  air  compressors — two  aft  and 
two  forward — on  the  lower  deck  for  charging  and  ejecting 
torpedoes.  The  steering  gear  is  of  the  screw  type,  with  two 
steering  engines;  either  engine  is  of  sufficient  power  to  put  the 
rudder  from  hard  over  to  hard  over  (or  through  70deg.)  in 
30  seconds  when  the  ship  is  proceeding  at  full  speed  of  18J 


knots.  There  are  four  steering  positions — fore  bridge,  conning 
tower,  lower  deck  forward,  and  steering  compartment  on  plat- 
form deck  aft.  The  ship  is  fitted  with  six  searchlights.  There 
will  be  12  steam  fans  for  ventilating  the  boiler  rooms,  26  fans 
for  the  general  ventilation  of  the  ship,  and  eight  fans  for 
ventilating  the  engine  rooms,  driven  electrically.  The  total 
coal-carrying  capacity  is  2,200  tons,  which  will  enable  the  ship 
to  steam  for  about  29  days  at  a  speed  of  10  knots,  or  about  44 
days  at  18^-  knots. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  WO.  They 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


GREATER  POWER  FORj  BELT-DRIVEN  PLANTS.  I«J5H 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — I  read  with  much  interest  the  article  which  appeared 
in  your  issue  of  the  5th  May  last  entitled  "  Greater  Power 
for  Belt-driven  Plants."  As  there  appears  to  be  some  mystery 
surrounding  the  author's  object,  I  feel  actuated  to  trouble  you, 
sir,  especially  as  the  invitation  is  put  forward.  It  is  well 
known  that  the  driving  power  of  a  belt  is  limited  to  the  safe 
tension  allowable  per  inch  of  width,  and  that  the  effective 
pull  is  the  difference  between  the  tension  of  the  "  tight"  and 
"slack"  sides.  If,  therefore,  the  tension  of  the  "slack"  side 
can  be  reduced  to  a  minimum,  it  follows  that  the  effective 
pull  on  the  "  tight  "  side  can  be  increased  to  a.  maximum,  and, 
furthermore,  under  these  circumstances  the  frictional  losses 
in  the  bearings  per  unit  of  power  transmitted  is  reduced. 

Now,  the  mystery  introduced  by  the  author  is  the  suggestion 
of  a  treatment  to  the  belt,  which,  he  states,  mud  not  be  con- 
fused with  a  belt  dressing.  This  is  the  crux  of  the  whole 
article,  and  without  further  information  on  this  point  it  is 
quite  valueless  to  a  practical  man  or  anybody  else. 

In  your  issue  of  May  19th  I  note  a  confirmatory  letter  on  the 
subject  by  Mr.  Haviland,  who  appears  to  be  iv  the  know,  but 
he  is  equally  mysterious  as  to  the  nature  of  the  "  cling  surface  " 
treatment.  Surely,  Mr.  Editor,  you  are  not  above  allowing 
your  columns  to  divulge  the  necessary  information,  otherwise 
I  consider  the  article  unworthy  of  your  valuable  space. 

I  may  add  that  I  gave  your  advertisement  columns  an  extra 
inspection,  with  the  hope  of  finding  the  "solution  "  or  "treat- 
ment," but  without  result. — Tours,  etc., 

Electrical  Engineer. 

[We  have  received  another  letter  of  a  similar  nature  from 
"Constant  Reader."— Ed.  P.E.~] 


Sir, — I  have  read  with  much  interest  the  article  bearing  the 
above  title  in  your  issue  of  5th  May,  and  also  the  letter  of 
Mr.  Haviland  in  your  issue  of  19th  May.  I  recently  saw  some 
hundreds  of  extremely  slack  belts  driving  machine  tools  in  a 
factory  at  Manchester,  and  the  "cling  surface"  treatment  had 
no  doubt  been  employed,  as  otherwise  the  "bite"  of  the  belts 
on  their  pulleys  must  have  been  extremely  slight. 

If  Mr.  Jordan  or  Mr.  Haviland  can  give  your  readers  any 
further  particulars  as  to  how  the  belts  should  be  treated,  or 
where  such  belts  can  be  purchased,  I  am  sure  that  a  large 
section  of  your  readers  will  very  speedily  give  them  a  trial. — 
Yours,  etc., 

Mosley,  Birmingham.  G.  W.  Perks. 


Sir,— This  article  created  in  the  minds  of  many  readers  as 
well  as  myself  a  great  amount  of  interest,  and  leaves  us  there, 
offeiing  no  solution  as  to  how  the  special  treatment  is  to  be 
ai  plied,  and  what  it  consists  of.  Mr.  Jordan's  paper  givas  us 
an  ;i.-<Y,unt  rf  belts  thus  treated,  which  Mr.  Haviland's  letter 
confirms,  whilst  your  footnote  invites  further  comments.  I 
would  gladly  welcome,  as  one  using  great  belt  power,  the  formula 
by  which  a  belt  is  transposed  from  its  tanned  or  manufactured 
state  to  it  :  raw  or  cling-to  state,  thereby  securing  a  portion 
of  the  economy  vouchsafed  for  above.  Perhaps  you  would 
kindly  give  us  the  desired  information  in  your  next  issue,  and 
oblige,  yours,  etc., 

One  op  Your  Many  Readers. 
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NOTICES    OF    MEETINGS,  &C. 

Society  of  Engineers.— June  5th,  at  Royal  United  Service 
Institution,  paper  by  Messrs.  0.  S.  Meik  and  W.  Beer,  on  "  The 
Improvement  of  London  Traffics." 

The  Institution  of  Mining  Engineers. — June  2nd,  general 
meeting  at  the  rooms  of  the  Geological  Society,  Burlington 
House,  Piccadilly,  W. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  May  25th, 
1905  :— 

Aberdeen. — -First  class :  A.  Webster,  G.  Wishart,  W.  S.  Ewing,  D. 
M.  Tyrell.  Second  class  :  R.  Cadger,  R.  M.  W.  Cunningham,  H.  M. 
George,  J.  Brebner. 

Greenock. — First  class1:  A.  D.  Gardner,  J.  Dunsmuir,  J.  S.  Mackie. 
Second  cites:  J.  McHroom,  W.  T.  Findlay,  R.  F.  McColl,  J.  Whitelaw. 

Hull.—  First  class:  S.  Doubtfire. 

Liverpool. — First  class :  J.  A.  Gillies,  F.  C.  Brown,  E.  Lewis. 
Second  class  ;  F.  W.  Allen,  A.  G.  Barrett,  C.  Craske,  S.  J.  Piatt,  B.  H. 
Taylor. 

London. — First  class  :  R.  H.  Smith,  M.  A.  Forster.  Second  class  : 
H.  Hetheriugton,  W.  Mbwat,  W,  J.  Robson,  P.  G.  Thomson,  W.  F. 
Wakefield. 

Londonderry. — First  class  •  W.  Close.  Second  class  •  J.  H. 
Thompson. 

North  Shields.— First  class  :  R.  H.  Brooks,  A.  L.  Johnson,  C.  W. 
King,  J.  W.  Crombie,  C.  R.  Richardson,  R.  Smeaton.  Second  class: 
J.  Clark,  D.  G.  Milligan,  E.  F.  Smith. 

Sunderland — First  class:  H.  B.  Candlin,  J."  E.  Leith.  Second 
class  :  D.  Morrison,  R.  H.  Wylie,  W.  H.  Johnson. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


1868.  Book  On  Machine  Drawing.— Could  any  of  your  readers 
oblige  me  with  the  name  and  publishers  of  a  text  book  which 
would  meet  the  requirements  of  a  pupil  sitting  for  the  third  stage, 
Kensington  Science  and  Art  Examination,  in  Machine  Construction 
and  Drawing  ?— Reader. 

Answer. — As  you  intend  sitting  for  the  higher  stage  of  the 
Science  and  Art  examination,  you  are  doubtless  familiar  with  the 
elements  of  drawing,  and  your  attention  should  therefore  be 
directed  to  the  designing  of  machine  parts.  For  this  purpose  I 
should  recommend  you  to  study  '' Unwin's  Machine  Drawing," 
-Parts  L  and  II.  "Engineering  Drawing,"  Part  II.,  by  S.  H. 
Wells,  is  a  good  work  on  constructional  detail. — Old  Student. 

These  books  can  be  had  on  application  to  the  Technical 
Publishing  Company,  359,  Strand.— [Ed.  P.E.] 

1909.  Vacuum. — I  should  like  the  opinion  of  any  reader  on  the 
following  :  I  have  a  vertical  jet  condenser  and  air  pump  on  engine, 


Stroke  of  pump  IS  in.,  68  revs,  per  mjn.    Low-pressure  cylinders,  14§in.  and 
24}  in.  by  4  ft.  stroke. 


as  per  drawing.  I  can  only  get  22  in.,  or  at  best  22A  in.,  of  vacuum. 
I  cannot  find  any  air  leakage,  and  vacuum  shows  very  steady  at 
gauge.  I  think  it  is  owing  to  faulty  design  in  allowing  too  much 
clearance  at  top  and  bottom,  and  also  being  able  to  trap  air  at  top, 
winch  air  will  be  at  least  above  atmospheric  pressure  when  bucket 
is  at  top  of  stroke.  On  the  downward  stroke  this  air  will  have  to 
expand  until  the  pressure  is  equal  to  pressure  underneath  bucket 
lief  re  any  air  or  water  can  come  through  bucket  valve,  and  bucket 
will  have  travelled  a  considerable  part  of  its  stroke  before  this 
happens.  As  to  clearance  at  bottom  I  think  this  is  not  quite  of  as 
much  importance,  as  this  will  be  mostly  filled  with  water  when 
bucket  is  at  bottom  of  stroke.  I  am  of  opinion  that  to  fit  a  new 
cover,  and  let  it  come  well  into  working  barrel  so  as  to  do  away 
with  a  lot  of  clearance  at  top  would  mend  matters,  but  would  like 
the  opinion  of  someone  who  has  had  similar  experience.  The 
engine  is  only  slightly  loaded,  and  hot  well  does  not  exceed 
110  deg  Fab— B.  T. 

Answer.  The  reasons  "  B.  T."  puts  forth  as  the  cause  of  his 
poor  vacuum  appear  altogether  erroneous,  and  his  suggested 
remedy  useless.  If  "  B.  T."  will  give  size  of  exhaust  and  injection 
pipes,  steam  pressuie,  clearance  at  the  top  and  bottom  of  air 
pump,  type  of  valve  gear,  and  I.H.P.,  with  size  of  foot  and  delivery 
valves,  and  also  the  height  of  water  discharge  above  the  bucket, 
the  fault  may  probably  lie  traced. — G.  H. 

1912.  Opposing  a  Patent.— It  is  to  my  interest  to  oppose  the  sealing 
of  a  patent,  application  dated  1901,  and  specification  just 
published,  "  On  the  ground  that  the  invention  has  been  patented  in 
this  country  on  an  application  of  prior  date" — i.e.,  1867.  What 
is  the  amount  in  cash  that  I  am  liable  for,  supposing  I  succeed, 
and  also  the  amount  supposing  that  I  fail  1 — H.  H. 

Answer. — You  cannot  oppose  the  grant  of  a  patent  simply 
because  it  has  been  made  public  on  an  application  of  prior  date, 
unless  you  have  an  interest  in  such  prior  patent.  The  official 
costs  for  opposing,  including  the  hearing  fee,  amount  to  thirty 
shillings,  and  you  have  no  costs  to  pay  if  you  fail,  nor  do  you 
recover  any  if  you  succeed.  Should,  however,  the  decision  of  the 
Comptroller  be  appealed  and  taken  to  the  Law  Officer,  the  success- 
ful party  before  the  Law  Officer  may  recover  costs,  which,  however, 
are  never  allowed  to  a  greater  amount  than  five  guineas,  the  usual 
amount  being  three  guineas.  An  opposition  usually  entails  the 
employment  of  counsel  or  an  agent  with  special  experience  in  that 
particular  practice." — M.  S. 


1910.  Whitworth  Exhibition. — Can  you  advise  me  what  text  books 
to  read  for  the  examination  for  a  Whitworth  Exhibition,  and  how 
far  in  these  text  books  must  be  read  ?  I  can  get  no  information 
on  this  matter  in  this  colony. —  Cape  Town. 

1911.  Electric  Haulage. — Will  any  reader  favour  me  with  a  reply  to 
the  following  question  :  What  will  be  the  B.H.P.  and  speed  of 
motor  required  for  an  electrical  main  and  tail  haulage  gear  to  deal 
with  a  maximum  load  of  30  tubs,  each  weighing  8  cwt.  empty,  and 
28  cwt.  full  ?  Incline  1  in  4  against  the  load,  speed  7  miles  per 
hour,  length  of  road  1,000  yards. — Miner. 


MISCELLANEA. 


Locomotives  for  Japan. — The  North  British  Locomotive 
Combine,  Glasgow,  has  concluded  an  order  for  100  powerful 
locomotives  for  Japan.  In  April  the  same  firm  shipped  the 
last  of  a  previous  order  for  50. 

According  to  Lloyd's  N ewspaiw ,  the  German  1-9-knot  liner 
Kaiser  Friedrich  has  just  been  sold,  as  the  result  of  negotiotions 
in  London,  to  Russia  for  ,£275, 000. 

Prestatyn  and  Dyserth  Railway. — -The  Chester  Chronicle 
announces  that  the  directors  of  the  London  and  North-Western 
Railway  propose  to  open  the  Prestatyn  to  Dyserth  mineral  line 
in  North  Wales,  which  goes  through  magnificent  scenery,  to 
tourist  traffic,  and  to  utilise  steam-propelled  motors  for  one 
class  of  passengers.  The  motors  will  start  from  Rhyl.  This 
will  be  the  first  experiment  of  the  kind  on  the  North  Wales 
system. 

Parliamentary  papers  issued  on  May  26th  from  the 
Admiralty  give  the  result  of  the  gunlayers'  competition  in 
H.M.  Fleet,  1904.  The  Lords  of  the  Admiralty  note  there  is 
a  slight  falling  off  in  the  results  compared  to  the  1903  practice, 
but.  thi^  was  to  be  expected  with  the  increased  ranges  at  which 
firing  took  place.  They  consider  that,  on  the  whole,  the 
improvement  in  shooting  that  obtained  in  1903  has  been  well 
maintained  in  1904.  The  ward  of  the  medal  will  be  promul- 
gated shortly.  As  already  notified,  the  Caesar,  of  the  Channel 
Squadron,  scored  the  highest  with  94'42.  Other  scores  of  the 
first  ship  in  each  squadron  were  :  Mediterranean — Formidable, 
80-27;  Bellona,  7163;  Pacific— Flora,  5389;  China— Albion, 
58'84;  North  America  and  West-  Indies — Ariadne,  52"01 ; 
cruisers — Drake,  52  66;  South  Atlantic— Brilliant,  3772;  Home 
— Exmouth,  44-42  :  East  Indies — Hyacinth,  52  56;  Cape  of  Good 
Hope — Pearl,  5278;  Australia — Euryalus,  45  06. 
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MECHANICAL  TRACTION   FOR  TRAMWAYS. 

The  success  that  has  attended  the  conversion  of  horse- 
traction  tramways  into  electrical  has  brought  another 
illustration  of  that  peculiar  fact  concerning  the  inappro- 
priateness  of  the  ordinary  law  or  rule  of  political  economy 
which  pre-supposes,  in  connection  with  business  methods 
and  results,  that  the  "  demand  will  create  the  supply," 
for  it  is  quite  certain  that  the  supply  of  greater  facilities 
for  carrying  the  public  creates  a  demand  that  apparently 
had  not  existed  before,  or,  if  existing,  had  certainly  never 
been  demonstrated  or  appreciated. 

The  opponents  that  are  always  to  be  found  against 
spending  money  for  the  betterment  of  tramway  enterprises 
will  probably  have  learnt  by  this  time  that  the  amount 
of  traffic  capable  of  being  carried  over  a  certain  route  can 
never  be  gauged  or  appreciated  so  long  as  the  means  for 
carrying  the  passengers  are  the  slow  and  cumbersome 
horse-drawn  tramcars. 

The  reports  that  come  to  hand  from  tramway  enterprises 
in  which  electrification  has  been  adopted  show  most 
convincingly  that  upon  any  district  being  given  greater 
facilities  for  communication  with  its  business  centre,  or 
with  its  neighbouring  towns,  a  new  kind  of  traffic  is 
induced,  and  passengers  are  brought  into  existence  in 
numbers  that  could  not  possibly  have  been  carried  by  the 
older  and  slower  methods  of  traction.  It  is  no  fault  of 
the  tramway  system  that  in  some  districts,  where  the 
control  has  been  vested  in  municipal  bodies  quite  unfitted 
for  managing  such  an  enterprise,  the  expenses  of 
management  and  the  dead  charges  for  meeting  capital 
outlay  and  interest  thereon  have  swallowed  up  more  than 
the  proper  proportion  of  the  revenue  derived  from  the  new 
traffic ;  while  it  is  true,  on  the  other  side,  that  in  districts 
where  mismanagement  has  been  rampant,  owing  to  the 
outrageously  expensive  methods  that  some  municipal 
committees  have  adopted — even  in  such  districts  tramways 
have  succeeded  and  have  brought  profits,  in  spite  of 
influences  sufficient  to  wreck  them. 

The  return  just  published  of  the  revenue  received  from 
the  South  London  tramway  system  is  an  encouragement 
to  the  advocates  of  electrical  conversion,  inasmuch  as  it 
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shows  that  in  a  district  where  there  had  in  the  previous 
year  been  a  deficiency  of  over  £8,000  a  surplus  has  now- 
been  secured  exceeding  £42,000.  Upon  this  system  so 
great  has  been  the  increase  in  the  number  of  cars  installed 
that  over  two  and  a  half  millions  more  car  miles  were  run 
than  in  the  previous  year,  and  the  entire  population  of  the 
district  was  carried  thirty-six  times  over;  while  the 
operating  expenses  for  electrical  traction  per  car  mile  run 
were  sevenpence  halfpenny,  as  against  about  tenpence  half- 
penny for  horse  traction. 

There  are  some  districts  in  this  country  that  are  still 
open  for  conversion  from  animal  haulage  to  mechanical 
traction,  and  it  may  be  taken  for  granted  that  the  new 
traffic  that  is  invariably  created  when  increased  facilities 
for  communication  are  afforded  the  public  will  justify  the 
outlay  involved  in  making  the  change  from  one  system 
to  the  other.  As  showing  the  traffic  increase  that  results 
from  a  well-equipped  electrical  line,  the  experience  of  the 
pioneer  line  for  overhead  electrical  tramway  construction 
installed  in  tins  country  is  interesting.  This  line  was  for 
the  sparsely  populated  district  between  Bristol  and 
Kingswood,  where  the  needs  of  the  public  were  supposed 
to  be  amply  met  by  peculiar  tvro-horsed  vehicles  or  carrier's 
vans  that  travelled  at  one-hour  intervals  between  those 
places,  but  where,  however,  now  electrical  cars  run  for 
16  hours  out  of  the  24,  carrying  at  great  profit  passengers 
that  have  evidently  been  educated  up  to  the  advantages 
of  rapid  means  of  transit,  while  the  outer  residential 
district  has  grown  to  a  remarkable  extent,  due  solely  to 
the  quicker  and  better  service  introduced. 


Boiler  Explosions  :  Twenty-second  Report. — The  report 
of  the  Boiler  Explosions  Acts  during  the  year  ending  30th 
June,  1904,  has  been  published.  It  states  that  42  pre- 
liminary inquiries  and  18  formal  investigations  have  been 
held  during  that  time,  making  a  total  of  60  explosions 
dealt  with.  There  were  19  lives  lost,  and  45  persons 
injured.  Deterioration  or  corrosion  accounts  for  22 
failures  ;  defective  design  or  undue  pressure,  9  ;  defective 
design,  workmanship,  or  construction,  15 ;  excessive 
pressure,  defective  safety  valves,  or  mountings,  3  ;  ignor- 
ance or  neglect  of  attendants,  8  ;  and  three  failures  classed 
as  miscellaneous.  The  summary  of  the  types  of  boilers 
which  failed  comprises  eight  horizontal  multitubular,  nine 
verticals,  four  cylindrical,  Cornish,  Lancashire,  etc.,  eight 
locomotive,  two  water-tube,  and  eight  given  as  miscel 
laneous,  21  of  the  failures  being  connected  with  the  steam 
piping,  stop-valve  chests,  etc.  The  number  of  explosions 
and  personal  injuries  during  the  twelve  months  are  lower 
than  in  the  previous  year,  besides  being  considerably  below 
the  average  of  the  22  years  during  which  statistics  have 
been  kept. 

Number  of         Lives  T  .  , 

explosions.  lost.  Injured, 

Average  of  22  years  ...    08  9    ...    28 -G    ...    GO -6 
Year  1903-4    GO       ...    19       ...  45 

The  formal  investigations  into  the  18  cases  by  the  com- 
missioners resulted  in  1G  of  the  explosions  being  attributed 
to  the  negligence  either  of  the  owners  or  the  man  in 
charge,  and  in  the  remaining  two  cases  no  one  was  to 
blame.  The  amounts  ordered  to  be  paid  towards  the  costs 
and  expenses  of  the  investigations  of  the  18  cases  totalled 
£541  3s.  All  the  above  preliminary  and  formal  investi- 
gations have  appeared  in  abridged  form,  with  illustrations 
where  considered  necessary  to  assist  the  description,  in 
the  pages  of  The  Practical  Engineer. 


At  a  meeting  of  the  Institution  of  Mining  Engineers,  held 
on  May  29th,  Mr.  W.  C.  Blackett  read  a  paper  on  the 
conveyer  system  for  filling  at  the  coal  face  as  practised 
in  Great  Britain  and  America.  Mr.  Blackett,  in  the 
course  of  his  paper,  said  coal  mining  had  not  been 
backward  in  the  strides  made  in  labour-saving  devices. 
Machine  work  was  generally  less  costly  than  hand  work, 
especially  in  thin  seams.  The  conveyers,  which  had  been 
at.  work  in  several  collieries  for  a  long  period,  were  driven 
either  by  electricity  or  air — they  could  be  driven  by 
petroleum  in  some  cases — and  in  many  instances  the  loss 
of  efficiency  in  the  use  of  air  was  largely,  if  not  wholly, 
compensated  for  by  the  greater  simplicity  of  the  air 
engine,  especially  in  the  hands  of  more  or  less  untrained 
men.  These  coal  conveyers  consisted  of  sheet-steel  troughs, 
with  an  angle  iron  framework  standardised  into  G  ft.  lengths, 
(he  outside  face  height  being  10  in.  and  the  width  19  in. 
Each  length  could  be  taken  down  or  erected  underground 
without  the  use  of  a  nut  or  bolt,  while  each  trough  could 
l)e  similarly  lifted  out  of  the  framework  for  access  to  the 
chair  beneath.  Within  the  trough  was  an  endless  chain 
of  links,  specially  shaped  to  convey  the  coal,  and  made 
of  carefully  anvilled  and  tested  steel  .or  cast  malleable 
iron.  The  lower  half  of  the  chain  returned  upon  suitable 
runners  under  the  trough,  being  dragged  round  by  a 
small  tumbler,  constructed  so  that  coal  could  not  easily 
be  crushed,  and  returning  over  a  similar  tumbler  at  the 
tail  end,  which  was  provided  with  a  ratchet-screw  tightening 
device.  The  electric  motors  might  either  be  three-phase  or 
continuous-current,  and  the  speed  was  reduced  to  that  of 
the  tumbler  by  means  of  worm  gear  or-  double-reduction 
spur  gear,  with  a  Renold  chain  and  sprockets. 


Widnes-Runcorn  Transporter  Bridge. — The  transporter 
bridge  across  the  Mersey,  between  the  towns  of  Widnes 
and  Runcorn,  was  opened  on  May  29th  by  Sir  John 
Brunner,  M.P.  Many  schemes  for  connecting  Lancashire 
and  Cheshire  at  this  point  have  been  talked  of,  but  with 
no  practical  result,  until  about  four  years  ago,  when  a 
capital  of  about  £130,000  was  subscribed  for  providing  a 
bridge  on  the  transporter  principle.  Up  to  the  present 
time  the  only  means  of  inter-communication  between  the 
two  towns  has  been  the  Runcorn  Bridge,  built  by  the 
London  and  North-Western  Railway  Company  about  33 
years  ago.  A  footbridge  ran  parallel  with  the 
railway,  but  it  was  not  available  for  vehicular 
traffic.  By  means  of  the  new  bridge  passengers  and 
every  kind  of  vehicle  will  be  conveyed  across  the  river 
between  Widnes  and  Runcorn,  and  it  is  hoped  the  new 
enterprise  will  open  up  the  two  counties  at  this  point. 
The  Widnes  Town  Council  and  the  Runcorn  Urban  Council 
have  surrendered  their  electrical  powers  to  the  Mersey 
Electric  Supply  Company,  and  it  is  probable  that  before 
long  both  towns  will  have  the  advantage  of  electric  cars. 
Sir  John  Brunner,  M.P.,  in  declaring  the  bridge  open, 
congratulated  Widnes  and  Runcorn  on  having  another 
means  of  friendly  intercourse  and  another  means  for 
facilitation  of  business.  He  then  unlocked  the  bridge,  and 
the  chief  guests  were  transported  across  the  river  on  the 
car,  which  moved  quite  smoothly  and  without  any  indica- 
tion of  oscillation.  An  illustrated  description  of  this  bridge 
was  given  in  The  Practical  Engineer  of  August  21st.  1903. 


The  Institution  of  Gas  Engineers. — At  the  meetings  of 
this  institution,  held  on  May  30th,  31st,  and  June  1st,  the 
following  papers  were  read:  "Pyrometers  and  carbonisation," 
by  John  Bond;  "Experiments  with  low-grade  mixed  gases," 
by  J.  H.  Brown;  "The  report  of  the  recent  Departmental  Com- 
mittee upon  Metropolitan  gas  testing,"  bv  C  O.  Carpenter; 
"Notes  on  .structural  engineering,"  by  W.  D.  Gibb;  "The 
manufacturing  costs  at  the  Granton  Works,"  by  W.  R.  Herring: 

Incandescent  gas  lighting  for  railway  trains  and  rail  motors." 
by  E.  C.  Riley;  "Outside  producers  for  retort  houses,"  bv  A. 
Wilson.  A  lecture  was  also  given  by  Professor  A.  Smitholls 
on  "  The  tamperature  of  flame." 
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A   GENERAL   THEORY   OF   SPUR  GEARING. 

By  Robert  A.  Bruce,  Wh.Sc.,  M.I.M.E.,  A.M.T.C.E. 

(Continued  from  page  726.) 

Up  to  this  point  it  has  been  shown  that  such  curves  must 
he  chosen  for  the  profiles  of  gear  teeth  that,  as  contact 
changes  from  point  to  point,  their  curvature  is  modified  so 
that  the  common  normal  at  the  point  of  contact  changes 
its  direction  so  as  to  pass  through  the  pitch  point.  The 
argument  proving  this  proceeded  by  the  method  of  showing 
that  the  condition  named  must  be  true  for  any  selected 
moment,  and  therefore  for  every  moment.  This  criterion 
at  once  enables  us  to  judge  as  to  the  suitability  of  a  given 
tooth  profile  for  the  purpose  of  gearing. 

For  instance,  in  fig.  5,  on  the  left-hand  side  of  the  figure, 
a  tooth  has  been  drawn,  having  a  straight  radial  profile 
X  X'.  It  is  at  once  dedueible  that  a  portion  only,  viz.,  that 
lying  between  a  and  X'  within  the  pitch  circle,  is  suitable 
for  a  tooth  profile.  For  normals  from  points  b  and  c,  lying  out- 
side the  pitch  circle,  never  cut  it,  and  hence  at  no  time  in 
t  lie  revolution  of  the  lower  wheel  can  they  pass  through  the 
pitch  point  p.  Normals,  however,  from  d  and  e  cut  the 
pitch  line  at  s  and  t,  and  hence,  when  these  latter  coincide 
with  the  pitch  point,  the  former  might  be  points  of  contact. 

Turning  now  to  the  right-hand  side  of  fig.  5,  we  have 
a  profile  n>  m' ,  which  is  an  arc  of  a  circle  whose  centre  is  c. 
Drawing  normals  through  1,  2,  3,  and  6,  we  see  that  these 
cut  the  pitch  line  at  1',  2',  3',  and  6',  and  hence,  when 
during  the  course  of  the  revolution  of  the  pitch  circle  the 
latter  points  coincide  successively  with  p,  the  former 
become  points  of  possible  contact.    And  from  the  nature 


Fio. 


-Illustrating  conditions  of  suitability  nf  assumed  Curves  for 
Tooth  Profiles. 


of  the  case  we  see  that  there  is  no  limit  to  the  number  of 
points  in  m  m'  that  would  have  fulfilled  this  condition. 
We  see,  then,  that  the  suitability  of  a  given  curve  for  a 
tooth  profile  depends  upon  the  way  in  which  normals  from 
successive  points  in  it  intersect  the  pitch  line. 

If,  as  a  point  advances  continuously  along  the  profile, 
the  intersection  of  the  normal  from  that  point  with  the 
pitch  line  also  advances  continuously  along  the  pitch  line, 
we  have  a  curve  suitable  for  the  outline  of  a  tooth.  If, 
however,  there  is  a.  discontinuity  or  reversal  in  the  advance 
of  the  point  of  intersection,  the  suitability  ceases. 

Provided  that  the  condition  stated  in  the  previous 
paragraph  is  observed,  we  may  arbitrarily  assume  any 
curve  as  a  tooth  profile.  Tbe  form  of  the  tooth  of  a  mating 
wheel  must  then  be  determined  by  methods  to  be  discussed 
hereafter.  For  the  present  let  us  examine  the  curve 
followed  by  the  point  of  contact.    This  path,  when  once  a 


given  profile  is  assumed  for  a  particular  wheel,  is  perfectly 
definite.  This  is  made  clear  by  investigating  any  given 
case.  In  fig.  6,  let  p.A  be  the  pitch  line,  o  the  centre, 
and  p  the  pitch  point.  Let  us  assume  that  a  given  curve 
Mi  X,  is  chosen  as  the  profile  of  the  teeth,  and  let  M,  X,, 

Ma  X2,  Mo  X,  be  the  successive  positions 

as  revolution  in  the  direction  of  the  arrow  proceeds.  From 

;/  draw  normals  to  the  curves  M,  X,,  M2  X2,  

Mo  No,  viz.,  2>c"  P  ci?  Vci-  Then 

for  the  position  M,  N,  the  only  possible  portion 
of  the  curve  at  which  contact  can  take  place  is  f,, 
for  the  curve  is  such  that  but  one  normal  passes  through  //, 


M9  ^C9, 


Fio.  6.— Path  of  Contact. 

viz.,  that  drawn  from  c.  Similarly,  other  positions  at 
which  contact  can  take  place  are  C,  C2,  C3,  C4,  C5,  C6,  and 
had  sufficient  intermediate  positions  been  taken,  we  should 
have  found  that  the  point  of  contact  traces  in  space  a 

continuous  curve  C,  C2,  C9.    This  curve  is 

called  the  "  path  of  action,"  and  sometimes  the  "  path  of 
contact." 

Another  method  of  constructing  the  path  of  contact  is 
explained  in  fig.  7.  Let  M  X  be  the  arbitrarily  chosen 
profile,  p  the  pitch  point,  p  A  the  pitch  line,  and  0  the 
centre.  Take  any  point  K,  on  the  profile  M  X,  and  through 
K,  draw  a  normal  to  MX  to  cut  p  A.  at  P,  ;  then  K,  will 
be  a  point  of  contact  when  P,  coincides  with  p.  Draw 
through  K,  the  circle  K,  C,  concentric  with  the  pitch 
circle,  and  with  centre  p  and  radius  P,  K,  describe  an 
arc  cutting  the  circle  K,  C,  at  Or.  Then  C,  will  be  one 
point  of  the  contact  path.  For  it  is  the  position  of  K, 
when  P  coincides  with  p,  and  is  a  point  such  that  a  normal 
drawn  through  it  to  the  curve  M  X  passes  through  the  pitch 
point.  A  second  point  K2,  the  normal  through  which  is 
P2  K2,  will  evidently  be  a  point  of  contact  when  P2  coincides 
with  p.  The  corresponding  position  when  contact  takes 
place  is  C2,  found  by  making  pC2  equal  to  P2  K2,  and 
drawing  a  circle  K2  C2  concentric  with  the  pitch  line. 

Thus  for  a  given  profile  and  pitch  line  the  path  of 
contact  can  always  be  found  by  construction.  It  should 
be  noted,  however,  that  the  constructions  used  assume  that 
normals  can  be  correctly  drawn  through  any  point  of  the 
profile.  An  accurate  method  of  doing  this  is  not  always 
available,  and  when  the  curvature  of  the  profile  is  small 
considerable  error  is  likely  to  arise.  Xevertheless,  the 
method  described  is  useful  as  a  demonstration.  Before 
proceeding  further,  it  may  be  asked,  Is  the  construction 
reversible?  That  is  to  say,  given  the  path  of  contact,  is 
it  possible  to  find  the  profile  for  any  given  pitch  line? 
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In  the  first  place,  it  should  be  noted  that  the  constructions 
already  given  are  not  reversible.  For  suppose  CipC2  in 
rig.  7  were  alone  given,  then,  in  order  to  find  corresponding 
points  on  the  profile,  we  must  find  what  are  the  relative 
positions  of  P2  and  P,  with  regard  to  Q.  In  other  words, 
we  must  know  the  distances  that  Q  travels  along  the  pitch 
line  while  the  contact  point  travels  from  p  to  d,  or  from 
p  to  C2.  These  distances  are  only  determinable  if  we  know 
the  relative  velocities  of  the  pitch  line  and  the  point  of 
contact  moving  along  the  path  of  contact. 


Fia.  7.— To  find  points  on  Contact  Path  corresponding  with  given  points 
on  the  Profile. 

The  velocity  of  the  point  of  contact  along  the  contact 
path  at  any  instant  and  the  pitch-line  velocity  may  be 
readily  compared  by  means  of  the  construction  shown  in 
fig.  8.  Let  C  be  the  position  of  the  point  of  contact. 
Draw -C  M  tangential  to  its  path  p  c,  cc,,  and  CR  parallel 
to  the  tangent  at  p.  Make  CR  equal  to  the  pitch-line 
velocity.  Through  R  draw  R  N  M  perpendicular  to  p  c 
produced.  Then  the  velocity  of  C  :  the  velocity  of  the 
pitch  line  :  :  CM:  C  R.  For  if  we  conceive  the  motion 
to  take  place  at  any  moment,  as  if  a  link  p  C  were 


Fig.  8.— Volociiy  along  the  P*Ui  tf  Cotrtact. 

constrained  to  move  at  one  end  p  along  pT  and  at  the 
other  end  C  along  the  path  of  contact,  we  know  that  the 
resolved  parts  of  the  velocities  along  the  link  p  C  must  be 
equal.  Now,  in  the  figure  we  may  regard  C  N  either  as 
the  resolved  part  along  p  of  CM  representing  C's  velocity 
in  magnitude  and  direction,  or  as  the  resolved  part  of  C  R 
representing  ?/s  velocity  in  magnitude  and  direction. 
Hence  the  ratio  of  CM  to  CR  gives  the  ratio  of  the 
velocity  of  the  point  of  contact  to  the  velocity  of  the  pitch 


Though  the  construction  of  fig.  8  provides  us  with  means 
of  comparing  the  relative  velocities  of  the  contact  point 
and  a  point  travelling  with  the  pitch  line,  we  are  as  yet 
without  a  method  of  comparing  the  simultaneous  positions 
of  these  points,  supposing  each  to  start  from  p,  the  pitch 
point,  at  the  same  time.  In  fig.  9  A  the  pitch  line  and 
the  contact  path  have  been  divided  into  a  number  of  equal 
steps  by  the  points  correspondingly  numbered  ;  and  in  fig. 
9  B  the  base  line  p  7  is  made  equal  to  each  of  the  arcs  p  7 
and  p  7'  in  fig.  9  A,  and  the  sub-divisions  correspond.  This 
base  line  serves  as  a  convenient  starting  point  for  recording 
the  relative  velocities  of  the  two  points  at  any  positions 
of  their  paths  For  instance,  if  p  P  in  fig.  9  B  is  made 
equal  to  the  pitch-line  velocity  on  a  scale  in  which  pM  =  1 
unit  of  velocity,  and  the  rectangle  PQ7p  is  completed,  we 
have  a  record  of  the  pitch-line  \  elocity  at  each  point,  the 
height  from  any  point  3  to  the  line  PQ  giving  the  velocity 
of  the  pitch  line,  which  is  assumed  constant.  By  going 
through  the  construction  of  fig.  8  a  series  of  velocities  of 
the  contact  point  along  its  path  may  be  found,  and  these 
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Time  and  Velocity  Curvts  for  an  assumed  Contact  Path. 

may  be  recorded  by  raising  perpendiculars  of  length  equal 
to  the  velocities  so  found  at  each  point  1,  2,  etc.  The 
curve  C,  Ci,  C2,  C?  will,  therefore,  give  the  velocity  of  the 
contact  point  at  each  point,  The  interpretation  of  this 
curve  is  that  for  any  position  such  as  2  the  height  above 
the  base  line,  viz.,  2  C2,  gives  to  scale  the  velocity  of  the 
contact  point  at  2  in  fig.  9  A. 

In  fig.  9B  we  have  two  more  curves,  viz.,  P  Q'  and  C' 
C'7.  These  are  constructed  in  the  same  way  as  the  first 
two  curves,  but  they  represent  the  reciprocals  of  the 
velocities.  That  is  to  say,  they  represent  the  result  of 
dividing  the  velocity  into  unity.    Thus,  P  p  -  2  units. 

P'  p  =  |.    Similarly,  C'2  2  =   — — .    Now,  suppose  we  wish 

to  know  the  time  required  to  pass  over  a  certain  small 
distance,  we  must  know  the  magnitude  of  the  distance  and 
the  velocity  of  movement.  Thus,  if  we  know  a  distance  to 
be  1  ft.,  and  the  velocity  to  be  10  ft,  per  second,  the  time 
taken  is  '/10  second,  or  is  equal  to  the 

distance  x  — rr—t —  or  1  x 


in  the  example  given. 


veli  citv 
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We  are  now  in  a  position  to  find  the  time  taken  to  travel 
over  a  small  distance  of  the  contact  path.  For  consider 
the  meaning  of  a  small  rectangle  3  MNC3  in  fig.  9  B. 
The  base  3  M  represents  a  small  space  of  the  contact  path. 
The  height  3  C'3  represents  the  reciprocal  of  the  velocity 
at  the  point  3,  and  M  N  the  reciprocal  of  the  velocity  at 
the  point  M.  The  smaller  M  3  is  the  more  nearly  do 
these  last  coincide,  and  the  more  nearly  does  the  shaded 
area,  which  is  the  product  of  the  height  by  the  base, 


Fig.  10. — Coi.struction  of  ProSle  for  a  given  l'ath  of  Contact. 

represent  the  time  taken  to  describe  the  distance  3  M.  In 
fact,  it  is  true  to  say  that  the  area  of  that  portion  of  the 
figure  included  between  the  curve  and  the  base  line  and 
verticals,  such  as  pC  and  4  C'4,  is  equal  to  the  time  taken 
for  the  contact  point  to  traverse  the  distance  p  4.  In  a 
similar  manner  the  area  of  the  figure  P'  Q'  7  p  is  the  time 
required  for  a  point  on  the  pitch  line  to  move  through  the 
distance  p  7. 


Fio.  11.— Construction  for  Conjugate  Profile. 


In  fig.  9  C  areas  are  recorded  in  the  same  manner  as 
velocities  in  fig.  9  B.  Thus  the  height  of  any  ordinate 
C'«  4  represents  the  area  of  the  figure  p  c'  c'  4  in  fig.  9  B. 
That  is  to  say,  the  curve  C"7  p  is  such  that  its  ordinates 
represent  the  times  in  reaching  distances  from  p  to  the 


foot  of  the  ordinates.  They  also  represent  areas  of  the 
figure  (see  9  B)  included  between  the  base  line,  the  curve 
of  reciprocals,  and  the  ordinates  through  the  points  con- 
sidered and  p.  Thus,  C"«  4  represents  the  time  required 
for  the  contact  point  to  travel  from  p  to  4,  and  <.\ "7 
represents  the  time  required  for  a  point  on  the  pitch 
line  to  get  from  p  to  7.  The  simultaneous  positions  of 
the  contact  point  and  any  point  on  the  pitch  line  may  now 
be  compared  as  follows :  Draw  through  the  two  curves  a 
horizontal  line,  cutting  them  at  t  and  S,  and  drop  perpen- 
diculars tt'  and  S  S'.  Then,  whilst  the  contact  point  moves 
from  p  to  S,  the  point  on  the  pitch  line  moves  from  p  to  t' , 
and  the  same  for  points  found  by  a  similar  process. 

By  the  aid  of  this  last  construction  we  are  now  able  to 
perform  the  converse  of  fig.  7,  viz.,  given  the  path  of 
contact  and  the  pitch  line,  we  can  construct  the  profile. 

Turning  to  fig.  10,  find  points  1',  2',  and  3'  on  the  pitch 
line  which  could  be  reached  by  a  point  on  the  pitch  line, 
starting  from  p,  in  the  same  time  as  the  point  of  contact 
would  reach  1,  2,  and  3  on  the  path  of  contact.  These 
"  corresponding  "  points,  as  they  may  be  termed,  are  found 
by  aid  of  the  construction  explained  previously. 

Take  any  point  V  on  the  pitch  line,  and  mark  off 
V  T  =  p  1 '  measured  as  arcs. 

VQ  =  ?3' 

Draw  circles  through  1,  2,  and  3  concentric  with  the 
pitch  line,  and  make  TK,  =  the  chord  pi,  K,  being  taken 
on  the  circle  IK,.  Make  K2  =  chord  p  2,  and  Q  K3  = 
chord  p  3.  Then  points  V,  K,  K2,  K3  are  points  on  the 
required  profile,  and  as  many  others  might  be  found  as 
desired. 

It  will  be  seen  that  this  is  the  construction  of  fig.  7 
reversed.  We  see,  therefore,  that,  given  the  path  of 
contact,  the  profile  for  a  given  pitch  line  can  be  constructed 
which  is  the  converse  of  the  construction  previously 
explained. 

Allusion  has  been  made  to  the  possibility  of  finding  the 
profile  of  a  tooth  to  gear  with  any  given  tooth.  It  remains 
to  explain  this  process.  In  fig.  11,  let  d  a  c  be  the  profile 
of  a  wheel  whose  centre  is  o,  and  whose  pitch  line  is  pea. 
Let  P  be  the  centre,  and  p  e  o'  the  pitch  line  of  a  wheel 
to  gear  with  it.  In  the  first  place,  it  is  evident  that  if  we 
find  a',  so  that  the  arc  pa'  is  equal  to  the  arc  pa,  a  and  a' 
will  coincide  at  j>  if  revolution  of  the  pitch  lines  takes 
place  in  the  direction  of  the  arrow ;  a  will  therefore 
correspond  to  a,  and  be  one  portion  of  the  conjugate 
profile.  Take  C,  any  other  point  on  the  given  profile, 
and  through  C  draw  a  normal  C  S,  cutting  the  pitch  line 
at  b,  and  join  bo.  Make  the  arc  a  V  equal  to  the  arc  aft. 
Then  b  and  b'  will  ultimately  coincide.  Join  b'  P,  and 
draw  C  b'  so  that  the  angle  C'  b'  P  is  equal  to  the  angle 
ob  s,  and  make  V  e  =  b  c.  Then  the  point  C  will  coincide 
with  C  when  V  coincides  with  b ;  and  -hence  C  is  a  point 
on  the  conjugate  profile,  and  C  b',  its  normal,  will  coincide 
with  c  b.  When  contact  takes  place  b  and  V  will  each  be 
at  p,  and  the  condition  that  the  common  normal  must  pass 
through  the  pitch  point  has  been  observed.  In  the  same 
way,  when  e  and  e'  coincide  at  p,  d  and  d!  will  coincide 
at  the  point  of  contact. 

(To  be  continued.) 


NOTICES    OF    MEETINGS,  Ac. 


North  of  England  Institute  of  Mining  and  Mechanical 
Engineers. — June  10th,  general  meeting  :  the  paper  ou  ''An  Improved 
Apparatus  for  Laying  Coa!  Dust  in  Coal  Mines  "  will  be  discussed.  The 
following  papers  will  be  read:  "Outbreak  of  Fire  and  its  Cause  at 
Littleburn  Colliery,"  by  Mr.  M,  F.  Holliday  ;  and  "The  Development 
of  Explosives  for  Coal  Mines,"  by  Mr.  Donald  M.  D.  Stuart. 

The  Railway  Club. — June  13th,  the  President,  the  Rev.  W.  J.  Scott 
will  deliver  an  address  at  the  St.  Bride's  Institute,  London,  E.C. 
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STEEL:  ITS  MANUFACTURE  AND  CLASSIFI- 
CATION, WITH  SPECIAL  REFERENCE  TO 
HARDENING  AND  TEMPERING. 

By  R.  B.  Hodgson,  A.M.I.E.E. 

Continued  from  page  87 J/.. 

Microscopical  Evidence. — In  connection  w  ith  the  heat 
treatment  of  steel  microscopical  evidence  has  proved  most 
valuable,  and  I  believe  I  am  quite  correct  in  stating  that 
if  two  samples  of  carbon  steel,  selected  from  two  different 
and  distinct  sources,  but  each  giving  approximately  the 
same  chemical  analysis,  be  prepared  for  microscopical 
examination  under  normal  conditions,  their  appearance  will 
be  practically  the  same. 

Further,  in  subsequent  heat  treatment,  if  each  sample  is 
treated  to  any  definite  temperature  and  hardened,  tem- 
pered, or  annealed,  taking  caie  that  each  sample  is  treated 
exactly  alike,  the  final  examination  under  the  microscope 
will  reveal  the  same  structure.  From  this  it  would  seem 
that  by  combining  chemical  analysis  with  microscopical 
evidence  the  metallurgist  is  able  not  only  to  find  the  carbon 
contents  of  the  steel,  but  also  to  decide  how  the  steel  has 
been  subsequently  treated. 
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Since  it  is  possible  by  suitable  methods  of  magnification 
to  distinguish  individual  crystallised  salts  when  they  are 
grouped  together  in  an  intimate  mechanical  mixture,  there- 
fore one  might  naturally  anticipate  that  if  carburised  iron 
can  be  considered  as  a  solution  capable  of  being  either  in 
a  liquid  condition  or  in  a  frozen  solid  state,  as  an  homo- 
geneous mixture  consisting  of  two  or  more  substances  in  juxta- 
position, so  it  might  be  possible  to  recognise  by  means  of  the 
microscope  the  individual  constituents  of  the  solid  solution, 
such  as  in  the  case  of  a  solidified  metallic  alloy.  Osmond, 
Sorby,  and  others  whose  investigations  have  been  in  this 
direction  of  research,  have  actually  shown  that  the 
individual  constituents  of  steel  are  capable  of  identification 
by  the  aid  of  a  microscope. 

In  order  that  the  constituents  of  a  steel  may  be  examined 
microscopically,  so  that  the  structure  of  the  steel  can  be 
reproduced  in  a  photo-micrograph,  it  is  necessary  for 
samples  or  sections  to  be  specially  prepared  by  a  careful 
system  of  grinding,  polishing,  and  etching,  after  which  the 
photo-micrographs  are  made  with  a  magnification  varying 
from  150  diameters  to  1,500  diameters.  The  micro- 
structures  that  are  generally  recognised  are  ferrite,  eemeu- 
tite,  pearlite,  and  martensite,  whilst  there  are  three  other 
conditions  known  as  austenite,  troosite,  and  sorbite,  which 
are  frequently  identified  after  certain  steels  have  been 
subjected  to  some  definite  special  thermal  treatment. 

The  name  ferrite  is  commonly  used  to  designate  that 
portion  of  the  steel  or  iron  which  contains  no  carbide 
Fe3C,  or  at  least  not  more  than  traces  in  solid  solution; 
that  is,  the  crystals  of  ferrite  are  considered  to  practically 
consist  of  pure  iron  Fe,  though,  strictly  speaking,  they  are 
iu»t  pure  iron,  because  these  ferrite  crystals  may,  and  in 


fact  often  do,  contain  both  phosphorus  and  silicon ;  there- 
lore,  free  iron  seems  to  be  a  more  suitable  name  lor 
ferrite,  for  it  does  not  contain  either  carbon  or  sulphur. 
Ferrite  may  be  recognised  by  its  white  or  mottled-white 
appearance,  and  it  is  softer  than  the  other  constituents. 
It  is  the  chief  constituent  of  dead-soft  steel,  and  also  of 
low-carbon  steels  that  have  either  been  slowly  cooled  or 
quenched  from  a  temperature  below  the  Ar  1  critical  point. 

The  constituent  cementite  is  a  carbide  of  iron  Fe3C  in 
the  separate  or  free  state  as  a  free  carbide,  abundantly 
present  in  uuhardened  steel  containing  over  0'  9  per  cent 
carbon,  and  is  practically  absent  in  the  free  state 
when  the  steel  contains  less  than  0  9  per  cent  carbon. 
Whilst  ferrite  can  be  easily  scratched  with  a  graving  tool 
or  sharp  needle,  cementite  is  so  intensely  hard  that  it 
cannot  be  scratched  in  the  least  degree,  and  it  will  repel 
the  repeated  attacks  of  iodine  solution,  nitric,  or  picric 
acids.  In  some  steels,  under  certain  conditions,  it  exists 
in  the  form  of  thin  bands  surrounding  the  constituent 
pearlite,  segregated,  as  it  were,  or  formed  into  rings 
around  the  pearlite.  Free  cementite  is  not  necessarily 
present  as  pure  carbide  of  iron  Fe3C,  but  may,  and  often 
does,  occur  associated  with  Mn3(J,  being  an  admixture  in 
molecular  union.  The  term  cementite  is,  therefore, 
generally  used  to  embrace  the  separate  carbides  in  cast 
iron  and  steel  containing  manganese  and  chromium. 

The  term  pearlite  is  applied  as  a  synonym  for  the 
pearly  constituent  discovered  by  Sorby.  The  name  arises 
from  the  resemblance  that  this  constituent  has  to  the 
beautiful  mother-of-pearl.  It  is  an  intimate  mixture  of 
ferrite  and  cementite,  consisting  of  alternating  plates  of 
ferrite  and  cementite,  and  under  these  conditions  is  known 
as  laminated  pearlite,  because  the  ferrite  and  cementite 
occur  in  alternate  thin  plates,  as  would  be  the  case  with 
annealed  steel  or  steel  slowly  cooled  from  a  high  tempera- 
ture. If  steel  is  annealed  by  heating  to  a  temperature 
just  below  the  Ar  1  critical  point,  another  variety  of 
pearlite  will  exist.  The  ferrite  and  cementite  will  appear 
in  the  form  of  irregular  grains.  It  is  then  known  as 
granulated  pearlite.  Iron  becomes  saturated  when  the 
proportion  of  combined  carbon  in  the  iron  is  about  0"9  per 
cent,  and  such  metal  will  consist  entirely  of  pearlite, 
without  any  signs  of  free  ferrite,  if  it  has  been  cooled 
slowly.  When  a  steel  in  the  pearlite  condition  has  been 
heated  and  afterwards  quenched,  so  as  to  give  to  it  the 
maximum  degree  of  hardness,  the  steel  is  then  said  to  be 
entirely  composed  of  hardenite. 

The  term  hardenite  was  first  applied  by  French  metallo- 
graphers  to  martensite  with  its  maximum  percentage  of 
carbon.  Hardenite  may  be  described  as  saturated 
martensite. 

Martensite  was  a  term  first  used  by  Osmond  in  honour  of 
Professor  Martens  to  describe  the  appearance  of  carbon 
steels  that  have  been  suddenly  quenched  from  high 
temperatures.  The  actual  composition  of  martensite  is 
probably  unknown,  but  the  appearance  of  this  constituent 
of  rapidly  quenched  carburised  iron  or  hardened  steel, 
when  under  the  microscope,  is  described  by  Professor 
Harbord  as  a  system  of  interlacing  crystalline  fibres.  The 
micro-structure  martensite  applies  practically  only  to 
quenched  steels.  When  steels  of  from  0'2  to  0'8  per  cent 
carbon  are  quenched  from  a  temperature  above  the  Ar  3 
critical  point,  the  martensite  appears  to  be  the  sole 
constituent  of  the  structure  of  the  steel. 

From  what  has  been  said  regarding  these  different  terms, 
it  will  be  readily  understood  that  for  micrographic 
purposes — just  as  the  geologist  investigates  the  constitution 
and  structure  of  the  earth's  crust,  with  its  rocks  and  their 
inorganic  and  organic  contents,  and  as  the  mineralogist  is 
able  to  single  out  the  various  minerals  from  the  substance 
of  the  earth — so  the  metallurgist  views  the  structure  of 
the  steel  as  though  it  were  a  rock  which,  according  to  its 
kind,  has  distributed  through  it  the  various  minerals,  and 
for  convenience  has  adopted  the  mineralogical  names, 
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ferrite,  cement ite,  etc.,  to  enable  the  various  constituents 
to  be  singled  out  from  the  steel,  and  so  these  original 
constituents,  ferrite  and  cementite,  which  are  associated 
with  the  various  impurities  of  the  steel,  when  in  its  normal 
condition,  become  transformed  into  pearlite  in  slowly-cooled 
steel,  and  martensite  in  quenched  steel ;  whilst  under 
certain  conditions  of  thermal  treatment  other  constituents 
will  be  developed,  such  as  "  austenite,"  produced  by 
quenching  1*5  per  cent  carbon  steel  from  a  temperature  of 
1,100  deg.  Cen.,  which  can  be  scratched  deeper  than 
martensite. 


In  fig,  11  we  have  an  example  of  ferrite,  of  nearly 
carbonless,  steel.  The  junction  of  the  ferrite  grains  are 
clearly  shown,  and  this  is  characteristic  of  dead-soft  steel : 
in  some  cases  ferrite  appears  as  a  white  body,  no  junctures 
being  visible  when  the  surface  has  been  only  slightly  etched. 
Magnification,  150  diameters. 

Fig.  12,  re-heated  low  carbon  steel,  01 8  per  cent 
carbon,  showing  ferrite  with  well-developed  grains  of 
pearlite  embedded  in  t he  ferrite.  Magnification,  1,500 
diameters. 

Fig.  13,  steel  as  rolled,  1*306  per  cent  carbon,  showing 


Fig.  11. 


Fig.  13. 


Fig.  15. 


Fig.  12.  Fig. 

Then  there  are  the  two  other  constituents — "  troosite  " 
and  "  sorbite."  Probably  these  are  modifications  of 
martensite,  but  are  really  beyond  the  scope  of  this  paper  ; 
in  fact,  these  last  two  terms  are  likely  to  be  misleading  to 
mechanical  engineers,  unless  the  description  of  such  con- 
stituents be  left  to  competent  metallurgists,  since  these 
gentlemen  are  so  familiar  with  the  various  constituents 
as  to  enable  them  to  be  recognised,  just  as  readily  as  an 
engineer  can  select  a  piece  of  high-carbon  tool  steel  when 
mixed  with  pieces  of  common  iron. 

The  diagram  fig.  10  is  reproduced  from  Engineering,  and 
is  the  one  used  by  Mr.  J.  E.  Stead  to  illustrate  the  changes 
caused  by  heating  steels  when  the  temperature  ranges 
tuna  a  low  to  a  high  degree.  The  results  as  seen  in  the 
diagram  are  exaggerated,  and  are  simply  intended  to  give 
some  idea  of  the  action  that  goes  on  when  steels  of 
different  carbon  content  are  heated.  The  column  on  the 
left-hand  side  represents  pure  iron,  with  very  large  crystals, 
the  second  column  steel  with  0'25  per  cent  carbon,  and  in 
the  other  columns  the  carbon  content  is  O'l,  0*6,  0'75, 
0*95,  and  1*4  per  cent  respectively.  When  looking  at  this 
diagram  you  must  imagine  that  a  bar  of  steel  is  heated 
at  one  end  to  a  temperature  of  1,000  deg.  Cen.,  the  other 
end  of  the  bar  being  left  out  in  the  air.  Under  these 
conditions  there  is  obtained  a  complete  graduation  of 
change  at  a  temperature  ranging  from  comparative  coldness 
to  1,000  deg.  Cen.  Consequently,  if  such  a  bar  be  quenched 
in  water,  and  the  bar  afterwards  ground,  polished,  and 
etched,  the  structure  obtained  would  be  similar  to  that 
seen  in  the  diagram  fig.  10,  where  it  is  clearly  indicated 
that  when  steel  or  iron  with  large  crystals  is  heated  lip 
to  the  Ar3  point  the  whole  structure  is  revolutionised,  the 
coarse  structure  disappearing,  being  replaced  by  a  fine 
st  ructure- 


.  14;  Fig.  16. 

pearlite  areas  surrounded  with  meshes  of  cementite  (charac- 
teristic of  high-carbon  steel)  ;  the  white  thread-like  bands 
are  the  ceiiientite.    Magnification,  150  diameters. 


Fig.  1". 


Fig.  IS.  Fig.  10. 


Fig.  14,  same  steel  as  tig.  l.'{.  Carbon  contents,  1*3,06 
per  cent,  but  magnification  1,500  diameters,  showing  the 
laminated  structure  of  the  pearlite.  with  the  bands  or 
meshes  of  cementite  enlarged  and  seen  in  relief  surrounding 
the  laminated  pearlite. 
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Fig.  15,  steel  as  rolled,  0'87  per  cent  carbon,  consisting 
entirely  of  well-developed  laminated  pearlite,  characteristic 
structure  of  steel  containing  0'9  per  cent  carbon.  Magni- 
fication, 1,500  diameters. 

Fig.  16,  similar  to  fig.  15,  this  sample  also  consisting  of 
well-developed  pearlite. 

Fig.  17  illustrates  0'947  per  cent  carbon  steel,  heated 
to  820  deg.  Cen.  and  slowly  cooled,  showing  well-developed 
pearlite,  and  cementite  segregated  in  masses  associated 
with  pearlite.  The  white  raised  portions  are  cementite, 
and  the  dark  laminated  portions  pearlite.  Magnification, 
1,500  diameters. 

Fig.  18  represents  a  sample  of  0'468  per  cent  carbon 
steel  that  has  been  quenched  in  water,  showing  interlaced 
structure  characteristic  of  martensite.  Magnification, 
1,500  diameters. 

Fig.  19,  a  piece  of  burnt  steel,  showing  the  grains 
broken  up,  and  more  or  less  surrounded  by  oxide  of  iron. 
Magnification,  250  diameters. 

(To  be  continued.) 


TEST   OF   A    DIESEL  ENGINE. 


The  results  which  were  obtained  in  a  recent  test  of  a 
Diesel  engine  driving  a  generator  at  the  power  house  of  the 
.Sheboygan-Elkhart  Lake  Railway  and  Electric  Company, 
and  published  in  the  May  number  of  Power,  are  very 
remarkable  in  point  of  fuel  economy.  There  were  three 
tests :  the  first  at  full  load  for  5  hours ;  the  second  for  a 
considerable  overload  for  2  hours  40  minutes;  and  the 
third  or  underload  test  of  1  hour  duration. 

The  principal  results  are  given  in  the  accompanying- 
table.  It  is  seen  that  at  full  or  rated  load  the  fuel 
consumption  was  only  0'40S  lb.  of  oil  per  brake  horse  power 
per  hour.  Although  the  calorific  value  of  the  oil  was  not 
accurately  measured,  an  assumption  of  19,700  B.T.U.  per 
pound  is  not  far  from  correct,  and  on  this  figure  the  heat 
consumption  is  only  132  6  B.T.U.  per  brake  horse  power 
per  minute. 

It  is  perhaps  natural  to  compare  this  to  the  heat 
consumption  of  some  steam  engine  of  known  high  economy, 
and  for  this  purpose  we  recall  as  such  an  example  the 
consumption  of  the  large  compound  engine  tested  last 
spring  at  the  Waterside  Station  of  the  New  York  Edison 
Company.  This  engine  showed  a  consumption  of  saturated 
steam  of  1 1'93  lb.  per  horse  power  hour,  which  corresponds 
to  a  heat  consumption  of  221  B.T.U.  per  indicated  horse 
power  per  minute,  and  its  highest  mechanical  efficient  was 
95'2  per  cent,  so  that  at  this  figure  the  heat  consumption 
per  brake  horse  power  per  hour  Vas  232  B.T.U.,  and  this 
is  75  per  cent  greater  than  that  of  the  oil  engine.  The 
thermal  efficiency  of  the  steam  engine,  figured  on  the 
indicated  horse  power,  is  19  2  per  cent. 


Full  load. 

Over  load. 

■i  load. 

319 

362-24 

200-5 

460 

522 

297 

Oil  consumption,  gallons  per  K.W.H  

0-085 

0-094 

0-101 

Oil  consumption,  pounds  per  K.W.H  

0-79 

0-68 

0-73 

Oil  consumption,  gallons  perB.H.P  

0  055 

0-065 

0-69 

Oil  consumption,  pounds  per  B.H.P  

0-403 

0-476 

0  49 

Kquivalent  heat  consumption,  B.T.U.  per 

132  6 

•158-6 

166  6 

[Note.— The  United  States  standard  gallon  =  -928  British  gallon.] 


The  mechanical  efficiency  of  the  Diesel  engine  is  about 
70  per  cent,  and  at  this  figure  the  heat  consumption  per 
indicated  horse  power  would  be  the  remarkably  low  amount 


of  92  8  B.T.U.  The  thermal  efficiency,  calculated  on  the 
indicated  horse  power  for  the  oil  engine,  is,  at  the  above 
figure,  46  per  cent.  The  thermal  efficiency,  figured  on  the 
brake  horse  power,  for  which  the  data  is  none  of  it 
assumed,  is  found  to  be  32  per  cent. 

The  figures  given  in  the  table  all  surpass  those  of  any 
previous  test,  even  including  those  of  Professor  Denton 
and  of  Professor  Schroter.  The  lowest  figure  obtained  by 
either  of  them  on  crude  oil  was  0'555  lb.  per  brake  horse 
power  per  hour. 

The  above  figures  were  taken  from  an  abstract  of  the 
tests  issued  by  the  American  Diesel  Engine  Company,  and 
signed  by  P.  P.  Brueckbauer,  general  superintendent  of 
the  Sheboygan-Elkhart  Lake  Railway  and  Electric  Company, 
and  by  James  D.  Macpherson,  assistant  chief  engineer  of 
the  American  Diesel  Engine  Company. 


CORNERS  ON  CASTINGS. 

By  Walter  J.  May. 
Everyone  likes  to  see  sharply-run  castings,  and  the 
purchaser  likes  to  have  as  little  machining  to  do  to 
castings  as  possible;  but  the  question  of  strength  is  rarely 
considered,  sharp  corners  and  angles  being  sources  of 
weakness  as  a  general  rule.  This  arises  from  the  way  in 
which  the  crystals  or  grains  of  metal  arrange  themselves 
during  the  solidification  of  the  molten  mass,  and  is  often 
the  cause  of  failure  with  unfilleted  pipe  flanges  and  similar 
articles. 


Fio.  1. 


If  we  take  some  coarse-grained  iron,  and  pour  a  small 
pool  on  some  sand,  it  will  be  found  that  the  edges  will 
be  rounded,  while  on  breaking  the  metal  when  it  is  cooled 
it  will  be  found  that  the  crystallisation  at  the  edges  is 
symmetrical,  no  element  of  weakness  being  apparent  from 
the  structural  arrangement  of  the  grains  of  metal.  If,  on 
the  other  hand,  we  take  a  sharply-moulded  TLshaped 
casting,  and  examine  the  mode  of  arrangement  of  the 
crystals  of  metal  at  the  junction  of  the  cross  piece,  it  will 
be  found  that  a  lot  of  the  crystals  are  unsymmetrically 
arranged,  and  that  apparently  there  is  a  more  or  less 
wedge-shaped  portion  of  the  metal  arranged  symmetrically. 

In  cross  section  a  round  bar  will  be  found  to  have  the 
crystals  radiating  from  the  centre,  but  with  a  square  bar 
there  will  be  a  circular  portion  having  the  crystals  arranged 
symmetrically,  while  at  the  corners  a  different  arrangement 
will  be  noticed,  and  with  some  kinds  of  iron,  if  a  sharp 
blow  is  given  to  a  short  piece  of  such  a  bar  stood  on  end, 
the  corners  will  split  off,  while  the  circularly  arranged  part 
will  withstand  the  shock.  Not  all  classes  of  metal  show 
this  clearly,  but  where  the  metal  is  suitable  it  gives  a 
very  clear  reason  for  avoiding  sharp  angles  with  castings 
of  the  less  homogeneous  metals,  such  as  iron,  for  instance. 

Taking  a  corner  which  is  required  to  be  as  strong  as 
possible,  the  form  shown  in  fig.  1  will  be  found  to  give 
far  better  results  than  a  simple  angle,  even  if  the  latter 


June  9,  1905] 


THE    PRACTICAL  ENGINEER. 


889 


has  an  ordinary  fillet  on  the  inside,  as  the  crystallisation 
of  the  former  will  be  symmetrical  and  the  strength 
continuous  round  the  whole  of  the  casting,  instead  of  there 
being  a  liability  to  fracture  in,  or  close  to,  the  angle. 
Besides  the  increase  in  strength,  there  are  other  advantages 
in  having  rounded  corners,  but  these  need  not  be  pointed 
out,  particularly  as  they  are  apparent  to  most  users  of 
machinery. 


Fio.  3. 


In  fig.  2  the  wrong  way  of  making  a  flanged  pipe  is 
shown,  the  approximate  line  of  fracture  being  shown  by 
the  dotted  lines.  The  metal  is  not  cooled  symmetrically 
in  such  castings,  and  the  pipe  draws  from  the  flange 
unless,  as  shown  in  fig.  3,  a  very  substantial  fillet  is  put  in, 
as  is  the  proper  thing  to  do.  Where  pipes  are  filleted,  and 
the  fillet  is  in  the  way,  it  can  be  turned  down  without 
seriously  injuring  the  pipe  or  flange,  although  it  is  always 
the  better  plan  to  leave  it  on  where  possible.  The  same 
remarks  apply  to  all  flanged  castings,  a  fillet  being 
necessary  to  secure  the  greatest  strength  of  the  metal  at 
about  the  weakest  place  in  the  casting,  and  the  fillet  should 
be  of  adequate  size  in  proportion  to  the  size  of  the  casting. 

Where  cruciform-sectioned  columns  are  cast  they  should 
not  be  as  in  fig.  4,  as  this  is  about  as  weak  a  form  as 
can  be  designed,  but  if  filleted  as  shown  by  the  dotted  lines 


this  class  of  casting  will  be  somewhat  strengthened, 
although  even  then  the  strength  will  not  be  of  the  greatest. 
The  better  form  for  this  class  of  work  is  as  shown  in  fig.  5, 
the  centre  being  cored  out.  Each  rib-  should  be  arranged 
so  that  it  is  equidistant  from  its  neighbours,  and  the  ends 
should  be  rounded  as  shown.  Of  course,  the  size  will 
depend  on  the  weight  which  has  to  be  supported,  but  this 
is  a  detail  which  cannot  well  be  dealt  with  here. 

Columns  should  have  bases  which  are  well  filleted,  and, 
in  addition,  should  have  stays  cast  on  as  shown  in  plan 
in  fig.  6  at  A,  and  in  the  left-hand  section  at.  B.  The  caps 
should  be  similarly  filleted  and  stayed,  but,  if  required, 
they  may  be  more  or  less  ornamental,  provided  they  are 
not  weakened.    Cast  columns  are  not  suited  for  any  but 


a  directly  vertical  weight  or  pressure,  and  should  only  be 
so  used ;  but  wrought-metal  columns  of  cruciform  or  other 
approved  shape,  dropped  into  well-fitting  cast  bases,  answer 
very  well  where  side  thrust  is  liable  to  occur.  It  is 
necessary  that  these  bases  be  well  made,  and  that  the 
columns  fit  fairly  and  levelly  in  the  sockets,  otherwise  the 
bases  are  liable  to  fracture.  Bases  or  caps  cast  on  to 
wrought-iron  columns  are  not  good,  owing  to  the  strains 
set  up.  Loose  bases  must  be  so  made  as  to  secure  the 
greatest  strength  of  the  metal,  and  for  this  reason  sharp 
angles  should  be  avoided,  except,  of  course,  inside  the 
socket,  where  they  are  unavoidable,  unless  machining  is 
done. 

Homogeneous  metals,  such  as  copper,  phosphor,  bronze, 
gun  metal,  and  the  like,  do  not  so  markedly  suffer  the 
effects  of  crystallisation  as  iron,  zinc  alloys,  and  some 
other  granular  metals  and  alloys,  and  in  regard  to  these 


Fig.  6. 

sharp  castings  do  not  so  much  matter  so  far  as  strength  is 
concerned.  Where  torsion  is  to  be  considered,  however, 
square  or  sharp-angled  sections,  as  cast,  are  likely  to  give 
on  the  edges  unless  the  metal  or  alloy  is  really  good,  and 
preferably  all  such  sharp-angled  sections  should  be  cast 
of  sufficient  size  and  have  at  least  Vie  in.  planed  off  to 


Fio.  6. 


prevent  the  fractures  which  will  be  sure  to  occur  through 
crystalline  faults.  Cast-iron  shafting,  when  used,  should 
have  rounded  edges,  as  this  largely  prevents  incipient 
fractures  arising  either  from  the  way  in  which  the  crystals 
arrange  themselves,  or  from  unequal  stresses  set  up  in 
cooling.  Of  course,  where  cast  shafting  is  used  there  is 
always  an  excess  of  strength  allowed,  but  even  the  starting 
of  a  crack  on  the  edge  will  tend  to  complete  fracture  when 
shocks  occur,  as  is  the  case  in  many  classes  of  work  where 
cast  shafting  is  used  for  the  sake  of  rigidity. 

The  object  aimed  at  with  all  castings — whether  the 
metal  or  alloy  be  homogeneous  or  not — subjected  to  shock 
or  regular  strains,  should  be  to  secure  the  greatest  inherent 
strength  of  the  metal,  and  this  result  cannot  be  obtained 
unless  the  shape  of  the  casting  permits  of  the  symmetrical 
arrangement  of  the  crystals  or  grains  in  as  natural  a  form 
as  possible.  Where  ornamental  work  is  concerned,  or  with 
work  in  which  strength  is  not  an  important  essential,  there 
is,  however,  no  real  reason  why  unnecessarv  work  should 
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be  done,  and  filleting,  rounded  edges,  and  similar  items, 
desirable  where  strength  is  considered,  can  well  be  left 
out,  except  so  far  as  they  may  be  necessary  in  overcoming 
stresses  set  up  in  the  cooling  of  the  metal.  This,  of  course, 
is  a  matter  to  be  decided  only  when  a  pattern  is  examined, 
and  cannot  be  decided  in  an  arbitrary  manner. 


NEW    CRANK   SHAPING  MACHINE. 


The  John  Steptoe  Shaping  Machine  Co.,  of  Cincinnati, 
has  just  introduced  a  new  type  of  shaping  machine,  with 
rapid  return.  The  bearings  of  the  shafts  are  exceptionally 
lung,  and  provided  with  special  oil  conduits.  The  travel 
of  the  shaping  tool  may  be  modified  or  regulated  instantly, 
whilst  in  operation  or  when  at  rest.  The  device  for  altering 
the  length  of  stroke  is  of  the  automatic  lock-gear  type,  so  as 
to  prevent  any  change  of  travel  during  running.  The  ram 
may  be  adjusted  to  all  the  different  positions  required  for 
working.  A  short  length  of  stroke  may  be  obtained  at  all 
points,  whether  extreme  or  intermediate.  The  opening 
made  beneath  the  ram  will  accommodate  shafts  of  any 
length  and  of  about  3  in.  diameter  across  the  column.  It 
will  enable  key  ways  to  be  cut  at  any  intermediate  point 
in  the  particular  machine  described. 

A  graduated  scale  indicates  the  length  of  the  stroke. 
It  is  located  at  the  top  of  the  column  well  within  range  of 
the  operator's  eyes.  The  forward-feed  screws  are  provided 
with  micrometric  graduations,  which  are  extremely  useful 
for  cutting  racks,  doubling  key  seatings,  and  other  work 
of  the  same  class.    The  tool  carrier  maybe  instantaneously 


The  Steptoe  Crank  Shaping  Machine. 

adjusted,  and  may  be  rigidly  kept  at  any  angle,  thanks 
to  a  special  lever,  which  is  a  veritable  improvement  in 
comparison  with  the  old  system  of  bolt  fastening,  as  it 
guides  the  tool  carrier  perpendicularly  across  the  face  of 
the  ram,  whilst  it  does  not  move  when  being  fixed. 

The  advance  or  forward  feed  may  be  changed  instanta- 
neously whilst  the  machine  is  in  operation.  The  plate  is 
graduated  so  as  to  correspond  to  the  teeth  to  the  forward- 
feed  rack,  and  is  arranged  in  such  a  way  that  the  forward 
movement  may  be  effected  at  both  ends  of  the  cut. 

The  table  is  fluted  or  grooved  at  both  sides,  and  also 
on  the  top.  It  can  be  removed  without  difficulty,  and 
the  piece  may  be  bolted  upon  the  grooved  bed  to  which 
the  table  is  fastened.  The  top  of  the  table  measures  about 
14$  in.  by  20  in.  It  is  grooved  over  its  entire  length,  and 
affords  an  ample  surface  for  working  purposes. 


The  pivoted  graduated  vice  is  provided  with  steel-faced 
jaws,  and  can  be  used  on  the  sides  as  well  as  on  the  top 
of  the  table,  with  equal  ease.  It  may  thus  be  attached  in 
such  a  way  that  the  jaws  will  pull  out  or  extend  beyond 
the  two  sides  of  the  table.  It  will  rotate  at  any  angle, 
and  can  be  kept  rigidly  fixed  in  any  position.  It  will 
open  to  a  width  of  lOf  in.,  the  jaws  being  1  in.  in  depth 
and  lOf  in.  wide. 

The  length  of  the  stroke  or  throw  is  20  in.,  the  transverse 
automatic  forward  feed  25  in.,  the  vertical  adjustment  of 
the  table  14f  in.,  and  the  forward  movement  of  the  tool 
carrier  8  in.  The  conic  pulley  has  four  speeds,  and  is 
adapted  for  a  3  in.  belt. 


TRADE  CATALOGUES. 


Messrs  James  Howorth  and  Company,  Farnworth,  near 
Bolton,  have  just  issued  a  new  pamphlet  and  price  list  of  their 
well-known  revolving' Archimedean  screw  ventilators  for  exhaust- 
ing bad  air  from  buildings. 

Messrs.  the  Frictionless  Engine  Packing  Company 
Limited,  Hendham  Vale  Works,  Manchester,  send  us  a  new 
catalogue  of  their  well-known  specialties  "  Karmal  "  engine 
packing,  "  Fepco  "  lubricant,  "  Roko"  belt,  "  Roko  "  belt  paste, 
"XL  "  and  "  Railite  "  beltings,  rawhide  and  leather  belting, 
belt  fasteners,  hose,  exhaust  head,  and  automatic  oil  and  water 
separator  and  filter. 

We  have  received  two  catalogues  from  Messrs.  Henry  Hughes 
and  Son  Limited,  59,  Fenchurch  Street,  London,  E.G.  The 
yachting  catalogue  comprises  particulars  of  capstans,  windlasses, 
steering  gears,  reefing  and  boom  appliances,  and  all  accessories 
necessary  for  a  yacht's  equipment.  The  second  catalogue 
applies  to  nautical  instruments.  It  is  a  full-priced  list  of 
binnacle  lamps,  compasses  of  all  patterns,  azimeters,  magnetic 
instruments  and  sounding  machines,  patent  log>s  of  various 
designs,  ships'  telegraphs,  counters,  gauges,  fog  instruments, 
ships'  bells,  lamps,  watches,  barometers,  and  sextants.  These 
are  only  a  few  of  the  many  pieces  of  apparatus  made  and 
supplied  by  Messrs.  Hughes  and  Son  for  ships'  use. 

Messrs.  Holden  and  Brooke  Limited,  Sirius  Works,  West, 
Gorton,  Manchester.  Circulars  received  of  their  ejectors  or  jet 
pumps.  These  can  be  used  for  suction  only,  or  for  suction  and 
force  delivery,  a  large  number  of  patterns  being  made  to  suit 
particular  purposes.  The  auto-starter  is  useful  in  many  cases, 
a  float  being  made  to  control  the  supply  of  steam.    List  No.  79 


gives  particulars  of  this  firm's  protected  seat  (P.S.)  valve.  The 
expulsor  "  steam  pump  is  a  cheap  and  handy  pump,  suitable  for 
emergency  work,  it  being  easily  fixed  and  requiring  but  little 
attention.  List  No.  80  describes  the  "  Sirius  "  steam  trap,  two 
well  known  to  need  further  notice. 
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By  Dr.  SAMUEL  SMILES. 

These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
instalments.  For  Particulars  and  Order  Form 
see  page  xi. 
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LOOK  ON   PACE  XI. 

If  you  do  not  see  the  book  or  set  of  books 
you  require,  or  would  like  to  make  additions 
thereto,  we  shall  be  glad  to  help  you. 


FOR  PARTICULARS  ADDRESS— 

The  Manager,  "Engineers'  Gazette," 

359,    STRAND,  LONDON. 


PATENTEES  AND  THEIR  PROFITS. 

One  of  the  primary  conditions  associated  with  the  grant 
of  a  patent  is  that  the  inventor  or  the  patentee  is  to  be 
placed  in  possession  of  a  monopoly  as  to  the  manner  and 
method  in  which  he  will  use  his  invention  during  the 
period  for  which  the  patent  is  granted.  He  can,  therefore, 
practically  dictate  his  own  terms  as  to  the  conditions  to 
be  associated  with  the  use  of  his  invention,  provided  he 
does  not  harass  other  traders  by  that  which  he  is  doing, 
or  injure  other  interests  by  that  which  he  may  neglect 
to  do ;  for  while  he  cannot  perhaps  "  dog  in  the  manger  " 
his  invention,  he  can  make  the  manger  so  inaccessible 
as  to  cause  it  to  be  a  very  costly  dining  place. 

The  profits  that  are  placed  upon  an  article  manufactured 
under  a  patent  must  necessarily  be  considerably  higher 
than  will  cover  plain  manufacturing  charges  and  the 
ordinary  balance  in  favour  of  the  manufacturer  for  making- 
ordinary  goods,  seeing  that  risks  have  to  be  run  and 
expenses  incurred  for  exploiting,  protecting,  and  main- 
taining the  patents,  and  introducing  the  articles  that  are 
covered  thereby. 

It  has  been  laid  down  by  one  judge  that  the  "  sale  of  a 
patented  article  carries  with  it  the  right  to  use  it  in 
any  way  the  purchaser  chooses  to  use  it,  unless  he  knows 
of  restrictions;  if  he  knows  of  restrictions,  and  they  are 
brought  to  his  mind  at  the  time  of  the  sale,  he  is  bound 
by  them,  on  the  principle  that  the  patentee  has  the  sole 
right  of  using  and  selling  the  articles,  and  he  may  prevent 
anybody  from  dealing  in  them  at  all.  It  does  not  matter 
how  unreasonable  or  how  absurd  the  conditions  are  if  he 
says  at  the  time  when  the  purchaser  proposes  to  buy  or 
the  person  to  take  a  license,  '  Mind,  I  only  give  you  this 
license  on  this  condition,'  and  the  purchaser  is  free  to  take 
it  or  leave  it,  as  he  likes ;  if  he  takes  it,  he  must  be  bound 
by  the  conditions." 

In  consequence  of  this  special  protection  that  is  afforded 
to  patentees,  in  permitting  them  to  stipulate  what  price 
or  conditions  they  please  governing  the  sale  of  their 
inventions,  manufacturers  of  other  articles  have  been  led 
to  conclude  that  they  can  impose  conditions  on  goods  of 
their  own  special  manufacture.  This,  however,  is  not  the 
case,  as  the  Courts  have  decided  that  the  mere  printing  of 
terms  and  conditions  on  boxes  or  on  notices  concerning  the 
articles  will  not  bind  any  purchaser  or  dealer  unless  he 
enters  into  a  proper  written  agreement  to  observe  such, 
as  he  is  in  a  totally  different  position  to  that  of  the 
patentee  who  possesses  a  statutory  monopoly. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED  BY   MESSRS.    MARKS   AND  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  jtublished  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

11414  T.  MABEN.    Weed  killer. 

11418  W.  E.  MARTIN.    Side-delivery  hay  rake. 

11650  J.  E.  &  R.  J.  POWELL.    Potato  diggers. 

31656  A.  E.  MARSH.    Fodder  trussing  appliances. 


Arms  and  Ammunition. 

11278    J.  ROBERTSON.    Single  trigger  double-barrel  drop- 
down guns. 

11666    A.  N.  P.  M.  BERTHIER.    Automatic  guns.* 
11672   W.  A.  SPARKS.    Magazines  for  firearms  * 
11683    A.  VICKERS  and  G.  T.  BUCKHAM.    Explosive  pro- 
jectile. 

11695    A.  F.  BALL.    Apparatus  for  obtaining  line  of  fire  of 
ordnance. 


Bottles,  Glass,  &c. 


11171    F.  THOMAS  and  W.  WOODLAND.    Poison  bottle. 
11210   A.  W.  WECKETT.    Non-refillable  bottles* 
11261    J.  M.  RANKIN.    Poison  bottles. 
11280    J.  S.  HULLS.    Non-refillable  bottles. 
11307    T.  E.  INGLES  and  E.  SUSSEN.    Screw  stopper  for 
bottles. 

11358  H.  WRIGHT.    Bottle  adulteration  preventive. 

11359  H.  M.  BRADBURY.    Automatic  non-filling  bottle. 
11435    C.  C.  and  W.  S.  NEWTON.    Stoppers  for  bottles. 
11448    F.  P.  HOLLINGW  ORTH.    Bottles  and  corking  same. 
11610    J.  R.  SPEER  and  J.  R.  TAYLOR.    Wire  glass.* 

11612  W.  W.  GARSIDE.    Screw  stoppers  for  bottles* 

11613  W.  W.  GARSIDE.    Removal  of  screw  stoppers  from 

bottles.^ 

11624    J.  W.  FEARGUS.    Protector  for   nozzles  of  syphon 
bottles.* 

11653    J.  G.  PATTERSON.    Decanters,  jugs,  etc. 

11663    G.  KIRKEGUARD.    Bottle  stoppers* 

11690    II.  1I1LLER  (Markt  &  Co.  Ltd.,  U.S.A.).    Cork  drawer. 


Building  and  Construction. 


11176  EVERED  &  CO.  LTD.,  and  M.  A.  WIER.  Window 

sash  fastener. 

11192  A.  C.  C1IENOW.    Concrete  columns* 

11255  J.   H.   CARTLAND  and  J.  LILLY.    Apparatus  for 

operating  ventilators,  etc. 

11322  C.  GERBER.    Cement  fences* 

11381  W.  PEEL.    Gates  and  hinges  therefor* 

11426  W.  TARVER  and  J.  CARL.  Roofing. 

11493  H.  VANDYCK.    Window  blind. 

11508  G.  A.  TRIMBY.    Locking  and  unlocking  fanlight,  etc. 

11552  J.  W.  LUPSON.    Building  blocks* 

11567  A.  DAWSON.    Sliding  sash  window  frame* 

11573  C.  A.  GREEN.    Ventilation  without  draught. 

11581  H.  H.  SPEARS.    Pressing  concrete  bricks* 

11682  G.  GLOSSOP.    Facings  of  cement  blocks. 

11696  W.  R,  CARR  and  J.  URWIN.    Firebricks,  etc. 


Chemistry  and  Photography. 

11180    J.  WITTER.     (J.  D.  Riedel  Akt.-Ges.,  Germany).  Salts 

of  mercury.*  ^ 
11187    C.  B.  BURDON  (L.  Pierard,  Belgium).  Manufacture 

of  candles,  etc. 


11191    Ei.  BRASCHLER  KURTZ.    Treatment  of  asphalte* 
11196    H.  E.  NEWTON  (The  Farbenfabrik  vorm.  Fnedrkh 

Bayer  &  Co.,  Germany).    Autbrariuinone  derivatives. 
11205    J.    V.   JOHNSON    (The   Badische  Aniline   and  Soda 

Fabrik,  Germany).    Azo-colouring  matters.* 
11219    G.  B.  ELLIS  (E.  Merch,  Germany).    Manufacture  of 

diaekyl  barbituric  acids. 
11237    F.  BAUM.    Clarifying  coal  ore  wash  waters.* 
11239    C.  SCHAACK.    Collotype  plates* 
11241    C.  BINGHAM.    Packing  for  calcium  chloride. 
11283    J.  S.  LENTON.    Ph^togr  ;phic  printing  frame. 
11294    F.  HASSELMANN.    Chemical  impregnation  of  wood, 

etc.,  to  prevent  putrefaction,  etc. 

11300  CIE.  THERMO  ELECTRIQUE  (SYSTEM  HERME- 

TIQUE)  SOC.  ANON  YME.  Manufacture  of  copper 
sulphide  for  thermo  electric  couples.* 

11301  CIE.  THERMO  ELEiCTRIQUE  (SYSTEM  HERME- 

TIQUE)  SOC.  ANONYME.  Sulphide  of  copper 
thermo  electric  generators.* 

11334  A.  J.  BOULT  (H.  T.  Cheswright,  France).  Alloys. 

11335  A.  J.  BOULT  (H.  T.  Cheswright,  France).  Alloys. 
11347    W.  P.  THOMPSON  (R.  Goldschmidt  and  E.  Polzeniusz, 

Belgium).    Manufacture  of  white  lead.* 
11365    W.  C.  GRUBT  and  A.  NIXON.    Photographic  printing 
frame. 

11367    G.  WISHART.    Plate  carriers  for  exposing  films. 
11371    W.  HILL  and  G.  W.  T.  LEESON.    Vulcanising  rubber 
solution. 

11385  P.  RUDOLPH  and  E.  WANDERSLET.  Tele-photo- 
graphic objectives. 

11410    W.  M.  MACKEY.    Purifying  dye-water. 

11431  H.  WALKER.  Destruction  of  noxious  fumes  in  blasting 
operations. 

11444    A.  M.  M.  DA  CRUZ  and  S.  CARDOSO.  Candles.* 
11451    P.   MERCIER.     Means   for  developing  photographic 
images.* 

11497    O.     LUGO.     Preservation    of    unfermented  natural 

saccharine  fruit  juices. 
11501    J.  W.  ADAMS.    Photographic  printing  frame. 

11574  W.  H.  PERKIN,  juu.,  and  WHIPP  BROS.  &  S.  TOD 

LTD.    Rubber  substitute. 

11575  W.  H.  PERKIN,  jun.,  and  WHIPP  BROS.  &  S.  TOD 

LTD.    Rubber  substitute. 
11577    J.  MOELLER.  Dyeing. 

11585  KODAK  LTD.  (F.  A.  Brownell,  U.S.A.).  Cameras. 
11595  G.  S.  RICHMOND.  Coating  metal  sheets  with  alloy. 
11670    A.  L.  ADAMS.    View  finders. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 


11164    H.  O'CONNOR.    Prepayment  meters. 

11287    R.  A.  GOODMAN,  J.  ROSE,  and  ROSE,  COOP  & 

RISSI1NE  LTD.    Penny-in-the-slot  automatic  pianos. 
11309    A.  CLAMA.    Coin-freed  apparatus. 
11473    J.  WARNOCK  and  E.  F.  EDWARDS.  Cash-registering 

machines. 

11687    J.  GOW  and  THE  GAS  METER  CO.  LTD.  Coin-freed 
gas  meter. 


Cycles  and  Cycle  Accessories. 

{See  also  Vehicles,  Wheels,  etc.) 


11209    J.  H.  TRIVETT.    Cycle  brakes. 
11235    T.  BOMID.    Cycle  stands. 

11252    W.    S.   RICHARDS.      Belt-driving  pulleys  for  motor 
cycles. 
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11375  J.  BEESLEY.    Driving  and  brake  mechanism  for  cycle 
hubs. 

11428  J.  A.  GEARY  and  R.  B1LLINGT0N.    Cycle  stands. 

11483  W.  ROSS  and  G.  REW.    Saddle  pillar  clip  for  cycles. 

11491  J.  W.  PERRY,  sen.  and  jun.    Electric  cycle  bell. 

11553  W.  STABLEY.    Free-wheel  cycle  clutches. 

11564  W.  BAIR.    Coaster  hub. 

11623  H.  A.  LAMPLUGH.    Speed-gear  changing  device. 

11678  J.  S.  G.  SIMS.    Non-skidding  device. 


Electrical. 

11169  SIEMENS  BROS.  &  CO.  LTD.  (Messrs.  Siemens 
Schuckertwerk,  G.  m.  b.  H.,  Germany).  Carbon 
holders  for  arc  lamps.* 

11233    F.  E.  BERRY.    Dynamo  electric  machines. 

11243  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).    Electric  arc  lamps. 

11260    A.  WHALLEY  and  E.  A.  BAYLES.    Electric  cables. 

11290    F.  W.  DUNBAR.    Telephone  exchange  system.* 

11329    J.  A.  KIDD.    Trolley  wheels  for  electric  traction. 

11S30    A.  A.  VOYSEY.    Testing  lightning  conductors. 

11336  J.  E.  KINGSBURY  (The  Western  Electric  Co.,  U.S.A.). 

Telephones.* 

11337  J.  E.  KINGSBURY  (The  Western  Electric  Co.,  U.S.A.). 

Telephones.* 

11344    R.  N.  REDMAYNE.    Insulators  for  electric  conductors. 

11353    C.  LUCKOW.    Re-generating  electric  accumulators.* 

11391    K.  KOCH.    Collector  brushes. 

11407    G.  TEUBER.    Electric  heating  apparatus.* 

11415    EVERSHED  &  VIGNOLES  LTD.,  and  S.  EVERSHED. 

Measuring  electrical  resistances. 
11124    A.  N.   FRISBY.      Apparatus  for  controlling  electric 

currents. 

11440  THE    ELEKTRIZITATS    AKT.-GES.     VORM.,  W. 

LEHMEYER,  &  CO.  Single-phase  alternate  current 
electrical  motors  provided  with  commutators.* 

11441  THE    ELEKTRIZITATS    AKT.-GES.    VORM.,  W. 

LEHMEYER,  &  CO.    Device  for  limiting  speed  of 

compensated  single-phase  alternate  current  motors.* 
11460   THE    BRITISH   THOMSON-HOUSTON    CO.  LTD. 

Fusible  electric  cut-outs. 
11462    W.  E.  BURN  AND.    Electrical  connectors. 
11470    W.  BACON.    Electric  cables. 
11484    E.  W.  COWAN.    Electrical  automatic  cut-outs. 
11494   W.  HAMILTON  and  FERRANTI  LTD.    Sealing  device 

for  electricity  meters. 
11502    G.  BERRY.    Dynamo  electric  machine.* 
11525    R.  D.  SANDERS.    Manufacture  of  wire  by  electrode 

position. 

11534  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Electrical  conductors. 

11535  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Regulators  for 
dynamo  electric  machines.* 

11536  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Electric  motor  control 
systems. 

11537  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Electric  motor  control 
systems. 

11538  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Overhead  electric 
railways. 

11600    G.  BERRY.    Dynamo  electric  machines. 

11605  J.  E.  KINGSBURY  (The  Western  Electric  Co.,  U.S.A.). 

Reinforcing  telephone  currents  on  lines.* 

11606  J.  E.  KINGSBURY  (The  Western  Electric  Co.,  U.S.A.). 

Reinforcing  telephone  currents  on  lines.* 
11614    J.  S.  RAWORTH.    Electric  traction. 
11616    T.  J.  CALLAHAN.    Switch  operating  device* 

11626  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).    Protective  device  for 

alternating  current  systems. 

11627  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Electric  distribution 
by  means  of  recified  alternating  electric  current. 

11654    A.  SCHAUSCHIEFF.    Accumulator  plates. 

11685    T.  GIARA.    Multiple  telegraph  system* 

11702  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Dynamo  electric 
machines. 

11703  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Dynamo  electric 
machines. 

11705  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).    Arc  lamps. 


Engineering  and  Mechanical. 


11156    R.  SUTCLIFE.    Band  conveyors. 
11158    T.  HORROCKS.    Expanding  reamers. 
11162    R.  FREY.    Lathe  beds. 

11167    E.  E.  BAGNLEY.    Transmission  gear  of  motor  vehicle. 
11175    MAS.  P.  H.  HILCKSEE  and  another.    Compressed  air- 
driven  machines. 
11183    C.  LESLIE.    Winding  rollers,  drums,  etc. 
11208    H.  SHUTTLE  and  F.  H.  BEACH.    Pipe  joint .* 

11211  C.  HOUBEN.    Engine  cylinders* 

11212  K.  G.   HILDERB li AN DT.    High-pressure  cylinders* 

11214  THE  WILKINSON  SWORD  CO.  LTD.  (H.  R.  Kirsch- 

baum,  Germany).    Twist  drills.* 

11215  SIEMENS  BROS  &  CO.  LTD.  (Siemens  Schuckertwerke, 

G.  m.  b.  H.,  Germany).  Centrifugal  pumps  and 
fans.* 

11220  L.  G.  SABATH.  Means  for  use  in  the  production  of 
motive  power. 

11223    H.  M.  DASTUR.    Self-closing  valves.* 

11240  G.  K.  W.  MCDONALD  (M.  McDonald,  Canada).  Lock- 
nut. 

11244    R.  BRODIE.    Expanding  rose  drill. 
11246    S.  TEBBUTT.    Split  pins. 

11258    H.  SILVESTER.    Apparatus  for  lifting  motor  cars. 
11268    S.  N.  BRA YSHAW.    Process  of  hardening  high-speed 
steel. 

11271    T.  H.  DE  VEULLE.    Ball  bearings. 

11273    T.  M.  MILLS,  T.  J.  McKlNNON,  and  C.  L.  BASS. 

11291    W.   FAIRWEATHER  (The  Grip  Nut  Co.,  U.S.A.). 

Self-lock  nut.* 
11296    S.  ELLIOTT.    Oil  cup. 

11320  T.  W.  GORDON.    Turbine  pumps  pnd  blowers.* 

11321  N.  W.  AKIN  OFF.    Transmission  devices.* 

11328  J.  M.   MATTHEWS.    Compression  of  and  release  of 

springs.* 

11329  J.  M.  MATTHEWS.    Valves  for  regulating  the  engines 

of  motor  cars. 

11340  J.    M.    MATTHEWS.     Balancing    moving    parts  of 

engines. 

11341  J.   M.  MATTHEWS.    Friction  clutches. 
11348    W.  EMMET.    Turbine  governing. 

11360    J.  BEECH.    Driving  mechanism  for  vehicles. 
11364    J.  L.  RUSHTON.    Automatic  stop  motion. 
11368    L.  DOBBIN  and  W.  MILLS.    Speed  indicator. 

11378  J.  ATKINSON.    Rotary  pumps  and  motors. 

11379  R.  SUTCLIFFE.    Belt  conveyors* 

11380  W.  I.  SUTCLIFFE.    Heat  non-conducting  cover  for 

flanges  of  steam  pipes.*  * 
11386    W.  G.  POTTER.    Pneumatic  reversible  and  lifting  gear. 
11411    K.    SCHAFFER   and  J.   WELLNER.    Hand  boring 

machines  operated  by  compressed  air.* 
11413    O.   ASSMANN.    Preparation    of   compressed  gas  for 

power  purposes.* 
11422    J.  E.  HOPKINSON.    Flexible  pipes  for  conveyance  of 

fluid  pressure  or  vacuum. 
11425    J.  MAX.  Hoists. 

11449    H.  MERCIER.    Automatic  change-speed  gear.* 

11454    HELIOS  ELEKTRICITATS  AKT.-GES.  Regulating 

load  on  engines.* 
11458    V.  SCHMINGEL  and  M.  FABRIKEN.    Sand  blast 

apparatus.* 

11481    W.  A.  OUBRIDGE.    Universal  joints. 
11487    G.  BUSCH.    Stuffing  boxes.* 

11496  W.  P.  SHEPPARD  and  T.  W.  LORAM.  Slip  brake 
drag. 

11513    E.  C.  J.  FORD  and  R.  WALMSLEY.    Forging  and 

stamping  nuts,  etc. 
11517    J.  &  T.  WOOD.    Air  compressors. 

11522    C.  E.  BLAKE.    Apparatus  for  converting  circular  into 

reciprocating  motion. 
11528    C.SPIEGEL.    Spring  washers. 
11533    R  MIDDLETON.    Arrangement  of  jib  cranes. 
11540    A;  E.  SABINE.    Power-driven  chopping  machines. 
11542    J.  &  T.  P.  MACRAT.    Metal-shaping  machines. 
11546    L.  WILD.    Chain  belt  drive. 
11558    E.  BOMMER.    Butt  and  spring  hinges.* 
11588    H.  H.  LAKE  (J.  Campbell,  U.S.A.).  Hoists.* 
11593    W.  BERRYMAN.    Pipe  coupling.* 

11632  O.  PFERDEKAMPER.  Fixing  jaw  plates  in  jaws  of 
vices.* 

11641    J.  G.  DUNLOP  and  T.  BELL.  Packing. 
11688    T.  S.  BOND.    Wheel  pulley  drum.* 
11664    J.  S.  MILLINGTON.    Safety  starting  handle. 
11668    A.  GRAY.    Tool  holders* 

11684    C.  ELLIS  and  R.  G.  L.  BATLEY.  Wrenches* 
11700    E.  A.  RAINES  and  L.  TURNER.  Clutches. 
11704   THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).    Shaft  couplings. 
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Engines,  Internal  Combustion. 

{See  aLso  Vehicles  for  Motor  Cars.) 


11213  K.  G.  HILDEBRANDT.  Utilising  heat  of  internal- 
combustiou  engines.* 

11225    THE   CONSOLIDATED  ENGINEERING   CO.  LTD. 

and  T.  E.  FREEMAN.    Internal-combustion  engines. 

11281  C.  W.  DEI" E Y  and  A.  H.  PULMAN.  Producing  com- 
bustible charge  from  oil,  alcohol,  etc. 

11298    H.  C.  QUELCH.    Atomisers  or  sprayers  * 

11382    M.  A.  WEIR.    Internal-combustion  engine. 

11104    G.  L.M.  DOEIVALD.    Petrol  carburetters. 

11451  W.  P.  HAREIS.  Exhaust  silencers  for  explosion 
engines. 

11550    WHITE  &  POPPE  LID.,  and  P.  A.  POPPE.  Internal- 
combustion  engine  governor. 
11598    J.  B.  CAETER.    Liquid  sprayer. 
11635    A.  A.  DONALD.    Internal-combustion  engines. 
11652    O.  OLDHAM.    Exhaust  silencer. 

11676  WADE  &   JONES  LTD.,  and  F.   E.  WADE.  Car- 

buretter. 

11677  WADE   &   JONES  LTD.,   and  F.  E.   WADE.  Car- 

buretter. 


Engines,  Steam. 

11218    SOC.  EN  PAETICIPATS  POUE  L'EXPLOITATION 
DES    MOTEUE    BECHT.     Eotary  fluid-pressure 

engines.* 

11285    W.  FEITSCHE.    Turbine  wheel  vanes.* 
11319    T.  W.  GOEDON.    Fluid  turbines* 
11396    P.  W.  NOBLE.    Fluid-pressure  turbines. 
11430    J.  H.  O.  BUNGE.  Turbines.* 

11464    D.   E.    HIPWELL,   A.    D.    JENKINS,  and    W.  E. 

PINDEE.    Eotary  engines. 
11515    H.  LINDBLOW  and  THE  SANDYCEOFT  FOUNDRY 

CO.  Turbines. 

11590  COUNTESS  S.  MAYEE.    Fluid  engines. 

11591  W.  VIVIAN.    Fluid  engines.* 


Pood  Products. 


11147    G.  BAENES  (G.   Eonnberg  <fc   Co.,  Belgium).  Beer 
manufacture.* 

11392    A.  WOOLLEY.    Black  pudding  filling  machines. 
11453    11.  HAHN  and  C.  EEISEE.    Production  of  dry  yeast.* 
11474    J.  L.  DEWAE.    Malting  apparatus. 


Furniture  and  Domestic. 


11154  F.  BAKEE.    Sewing  machines. 

wiOi  W.  LUPMAN.    Egg  whisks. 

11263  J.  B.  WEST.    Curtain  poles  for  bay  windows. 

11264  J.  A.  ELLIS.    Knife  cleaner. 

11265  W.  KITE  and  J.  SUMMEE.    Toasting  apparatus. 
11304  F.    V.  EAYMOND.    Hair  curler. 

11310  J.  GOEDON.    Stands  for  hot  articles. 

11313  A.  BACQUE.    Perfume  toilet  water* 

11352  J.  H.  SMITH.    Fly  catcher.* 

11355  J.  W.  MACKENZIE  (A.  Gluck,  Germany).    Self -closing 
spitoons. 

11506  A.  KEAMEE.    Spirit  heated  sad  iron. 

11532  G.  BROWN.    Seats  of  adjustable  height. 

11544  E.  L.  YOUNG.    Domestic  fireplaces. 

11545  F.  H.  SHAW.    Drawing  board  rest. 

11556  H.  EOBINSON.    Peeling  potatoes* 

11557  V.  D.  GREEN.    Adjustable  folding  frames  for  supports 

of  bed  clothes,  etc. 

11565  J.  TEASDALE.    Kettles,  saucepans,  etc. 

11619  H.  N.  DAVIS.  Eanges* 

11621  W.  BERTRAM.    Back  irons  of  school  desks. 

11638  F.  A.  BIRD.    Egg  poacher. 

11660  A.  L.  POULIOT.    Head  rests  for  beds.* 


Hardware. 


11152  H.  VAUGHAN.    Sheet-metal  goods. 

11222  C.  W  .HALSLEY.    Ice  pricks* 

11224  W.  H.  &  R.  H.  SLEEP.    Horse  rakes. 

11251  G.  L.  WEIGHT.    Saw  guards. 

11257  M.  BARABASZ.    Garment  buckles.* 


11282    J.  &  J.  SIDDONS  LTD.,  and  J.  E.  S1DDONS.  Cast- 
iron  kettles. 
11284    W.  FEITSCHE.  Nozzles.* 

11^99    C.  P.  MILLS  and  VV.  G.  JOPSON.    Safety  guards  lor 
machinery. 

D.   POWiNEE   and  T.   C.  THOMPSON.    Guards  for 
hoists. 

11342    A.  SC11EIBEL.    Alarum  lock.* 
11370    W.  J.  BU ENS.  Spurs. 

11376  E    J.  EDWAEDS.    Chisel  and  like  guard  for  edged 

cutlery. 

11377  J.  H.  CULLUM.    Spindle  door  handles. 

11387    E,  H.  SMITH  and  F.  G.  JEPSON.    Wood  screws. 

11412    F.  HOWETT.    Animal  traps. 

11419    G.  T.  MITCHELL.    Binding  hoops  for  barrels. 

11439    W.  A.  HASSAN.    Eazor  guard* 

11446    E.  T.  JOHN.    Locks  and  latches.* 

11466    I.  CHAELTON  and  C.  E.  SMETHUEST.  Children's 

bats  and  bedsteads. 
11488    G.  ALSTON.    Parlour  grates. 
11490    F.  V.  HADLEY.    Hanger  clip. 
11549    J.  LEVEY.    Umbrella  clip. 
11625    H.  E.  GAMBLE.  Spanners. 
11631    W.  J.  GIBBONS.    Cornice  pole  rings. 
11671    A.  G.  BEOWN.    Horse  shoes* 
11699    E.  C.  O.  EOSS.  Bits. 


Heat,  Light,  and  Ventilation. 

{Including  Gas  Manufacture.) 

11148    A.  C.  NOAD.    Gas  lamps.* 

11212    C.  BINGHAM.    Acetylene  gas  burner. 

11245    T.  B.  SMITH  and  THE  SUNLIGHT  &  SAFETY  LAMP 

CO.  LTD.    Means  for  adjustably  supporting  hanging 

gas  lamps. 

11250    J.  T.  WILLIAMS.    Incandescent  gas  burners. 
11266    H.  SANDEESON.    Incandescent  mantle  support. 
11272    G.  C.  MAEKS  (The  Fulton  Co.,  U.S.A.).    Heat  con- 
trolling devices.* 
11305    W.  H.  CADMAN.    Oil  lamps. 

11323    H.  H.  LAKE  (B.  F.  J.  Jackson,  U.S.A.).    Gas  burners.* 

11349  J.  HIESCHHOEN.    Eibbed  radiator  tubes. 

11350  J.  HIESCHHOEN.    Heating  apparatus  for  baths. 

11372  H.  G.  HILLS.    Manufacture  of  gas. 

11373  II.  G.  HILLS.    Enrichment  of  gas  for  heating,  etc., 

purjioses. 

11123    F.  H.  UEEY.    Illuminated  signs. 
11129    II.  V.  GILL.    Eegulating  device  for  gas  burner. 
11531    L.  F.  PEAESON.  Eadiators* 
11539    A.  BRAKE.    Carbonic  acid  gas  producer. 
11543    C.  A.  &  T.  J.  MILLER.  Lamps. 
11560    H.  W.  &  I.  DAEBY.    Vapour  burners  for  heating. 
11566    W.  BEAL.    Incandescent  gas  burners. 
11596    F.    GATEAU    and  E.    DESCHAMPS.    Distant  gas 
lighter.* 

1160S    J.  G.  DIXON.    Vapour  lamps. 

11629    0.  ZIMMEEMANN.    Formation  of  stocks  for  heating 

apparatus.* 
11657    T.  W.  S.  HUTCHINS.    Gas  producer. 
11675    E.  M.  &  C.  E.  CHAMBERS.    Suction  gas  producer. 


Jewellery,  Clocks,  and  Music. 

{Including  Phonographs,  etc.) 

11182  C.  W.  HOGGAED.  Apparatus  for  testing  strings  of 
stringed  instruments. 

11190    W.  T.  BUCHANAN.    Pictorially  printing  of  music. 

11194  F.  L.  YOUNG.  Music  sheets  for  mechanical  instru- 
ments.* 

11688    J.  S.  GOODWIN.  Phonographs. 


Leather  Goods,  including  Machinery. 

11229  J.  KELL,  jun.    Fastenings  for  boots  and  shoes. 

11293  J.  L.  GUYON.    Polishing  bags.* 

11326  J.  CALLAHAN.    Machines  for  manufacture  of  boots 

and  shoes.* 

11331  T.  BUEBEEY.  Leggings* 

11523  J.  MULLING.    Fastenings  of  boots  and  shoes. 

11643  J.DICKINSON.    Heel  pad. 

11649  E.  AUSTIN.    Last  stand. 

11659  C.  H.  KEUGEE.    Wrist  straps. 

11674  C.  EUSS.    Machine  for  cleaning  boot  and  shoes.* 

11693  J.  W.  WEDDEEBUEN.    Bool^and  shoe  protectors. 
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Medical. 

11181    0.  HOFFMANN.    New  dental  material* 

11267    J.  SHORROCK.    Gestation  tables. 

11274    A.  SCHMIDT.    Injection  case  for  sexual  diseases.* 

11306    C.  H.  BAILEY.    Apparatus  for  carrying  enemas. 

11403    E.  KAUFM ANN. Tongue  cleaner.* 

11433    A.  GOLDSCHMIDT  (A.  Eschbaum,  Germany).  Treat- 
ment of  suppurating  tumours,  lesions,  or  growths. 
11521    G.  G.  LONDON.    Instep  supporter* 
11589    P.  EDGELOW.    Dental  appliances. 
11615    T.  C.  C.  EDWARDS    Surgical  needles* 
11 689    L.  J.  BINGHAM.    Hand  exercise  appliances.* 


Metallurgy. 

(Including  Rolling^  Drawing,  Casting,  etc.) 

11572    L.  V.  ATKINSON.    Treatment  of  refractory  ores. 
11 604    J.  S.  DOIG  and  H.  FRYER.    Grinding  and  mixing 
machines. 

11681    C.   R.  PLUMER.    Hardening  and  tempering  copper 
and  its  alloys.* 


Optical,  Mathematical,  etc.,  Instruments- 

11200  S.  D.  CHALMERS.  Apparatus  for  measuring  the 
refractive  index  of  lenses  and  liquids. 

1 1 2  2  C.  F.  GUNTHER.  Apparatus  for  determining  linear 
expansion  of  substances. 

11288    F.  A.  DARTON.  Baragraphs. 

11295    I.  GONAUZO.    Weight  recorder. 

11394    T.  MACKAYand  EE.  P00LEY&  SON  LTD.  Recording 

mechanism  for  weighing  machines.* 
11401    H.  M.  BRACE  and  J.  E.  BURNHAM.    Bell  punch 

and  registering  apparatus. 
11409    J.  H.  SUTCLIFFE.  Opthaimometers. 
11443    A.  J.  &  R.  H.  CAMPBELL.    Apparatus  for  determining 

speed  of  bodies  in  motion. 
11450    C.  PETITPIERRE.    Liquid  meters.* 
11526    P.  ANGWIN.    Enlarging  or  reducing  instruments. 
11673    H.  BOURGEOIS.    Electrical  measuring  instrument.* 


Printing  and  Typewriting. 

11207  W.  DUCKWORTH.    Pulping  machines. 

11254  A.  L.  BARBER.    Paper-ruling  machines. 

11279  W.  BREWER.    Applying  bronze  to  cardboard,  etc.,  and 

dusting  surplus  therefrom. 

11292  D.  T.  POWELL.    Printing  presses.* 

11399  C.  L.  NEWLAND.    Colour  printing. 

11402  J.HORN.    Printing,  blocking,  and  stamping  presses.* 

11527  DR.  E.  ALBERT.    Matrices  and  printing  blocks* 


Railways  and  Tramways. 

11179    F.  E.  KINSMAN.    Controlling  movements  of  vehicle 

on  railwavs.* 
11193    W.  GOLDIE.    Railroad  tracks.* 
11238    U.  ROCHE.    Brake  mechanism* 

11219    J.  A.  MARNIE.    Fitting  and  operating  wires  in  use 

with  brakes. 
11308    H.  WOITSCH.    Rail  connection. 
11314    J.  C.  MOORE.    Railway  signalling. 
11354    A.  E.  MADGE.    Locking  device  for  railway  carriage 

door 

11461  E.  PECKHAM.  Suspension  of  railway  vehicle  trucks. 
11463    T.  R.  J.  WILLIS  (W.  P.  Gray  and  G.  W.  Smith,  Canada). 

Railway  switches. 
11492    .T.  STUART.    Railway  signalling  apparatus. 
11510    H.  H.  LAKE  (The  Diikesmith  Air  Brake  Co.,  U.S.A.). 

Air  brake  systems.* 
11519    H.  H.  LAKE  (The  Dukesmith  Air  Brake  Co.,  U.S.A.). 

Aii'  hrake  systems.* 
11547    J.  W.  WILLIAMSON.    Fog  signalling  on  railways. 
11563    J.  SAYERS.    Railway  signalling. 

11691  J.  &  ,T.  O.  TIMMS.    Car  couplings.* 

11692  J.  O.  TIMMS.    Car  couplings.* 


Sanitation  - 

(Including  Building  and  Hardware.) 

11199  D.  R.  PATERSON.    Construction  of  sewers. 

11231  F.  BRIMOTTE.  Sewerage.* 

11315  C.  LODDI.    Separation  of  refuse* 

11362  T.  STARKEY.    Dust  preventer. 
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11478  IE.  R.  WEAVER.    Dust  preventer. 

11503  S.  H.  ADAM.    Sewage  distributing. 

11551  W.  C.  MORESON.    Dust  preventer. 

11620  R.  M.  HALM.    Oleaginous  mixture  for  sprinkling  on 
roads.* 

11644  ,T.  PEACOCK,  jun.,  and  T.  WRIGHT.    Sewage  valve. 

11661  J.  LEVICK.  Ventilators.* 


Shipbuilding  and  Navigation. 

11194  T.  W.  WALKER.    Propulsion  of  vessels. 

11230  T.  L.  AMES.    Ship  berths. 

11459  F.  G.  CORY.    Self-levelling  fittings  for  ships.* 

11486  T.  L.  BELL,  G.  S.  WISE,  and  F.  BLACKITH.  Towing 

blocks,  snatch  blocks,  etc. 

11568  C.  ANDERSON.    Steering  wheel  screw.* 

11630  C.  FRANCIS.    Ship's  propeller. 

11639  J.  M.  FLEMING.    Ships'  propellers. 


Spinning,  Weaving,  and  Allied  Trades. 

11259  THE  COTTON,  CORD,  and  VELVET  CUTTENG 
MACHENE  CO.  LTD.,  W.  G.  McGREGOR 
KEEGHLEY,  and  H.  NETHERWOOD.  Woollen 
goods  cutting  machines. 

11269  G.  C.  G.  YOUNG,  M.  M.  WADDELL,  and  J.  MACKIE. 
Machines  for  forming  laps  of  flax  or  tow.* 

11345    S.  WALKER.    Reversing  apparatus  for  flyer  frames.* 

11351  F.  VOL  AND,  L.  DIEDRICHS,  and  J.  B.  MONNET. 
Looms.* 

11 468  W.  T.  HESKETH.  Apparatus  to  enable  a  calico  printer 
to  see  the  various  objects  that  are  printed  on  the 
cloth. 

11482  IRA  ICKRINGILL.  Twisting  or  doubling  yarn 
threads. 

11530    WERNER  WEBER  HOREGGER.    Double  lift  open 

shed  jacquard  machines.* 
11541    W.  SCOTT  and  D.  PHILLIPS.    Bobbin  drag  devices. 
11554    THE  BRITISH  NORTHROP  LOOM  CO.  LTD.  (The 

Northrop  Loom  Co.,  U.S.A.).    Take-up  mechanism. 
11559    F.  THOMASSON.  Looms. 

11561    A.  .1.  ICKRINGILL.    Transmitting  motion  to  beams  of 

warp  beaming,  etc.,  machines. 
11587    H.  H.  LAKE  (J.  J.  Buckley,  T.  P.  McGuin,  and  J.  A. 

Rogan,  U.S.A.).  Spinning.* 
11602    H.  H.  LAKE  (J.  .1.  Buckley,  T.  P.  McGuin,  and  J.  A. 

Rogan,  U.S.A.).  Spinning.* 
11640    T.  CLEGG  and  S.  BUCKLEY.    Self-acting  mules  and 

twiners. 

11648  A.  WILKENSON.  Machine  for  making  thread  or  yarn 
sample  cards. 

11655    G.  N.  WALKER.    Sewing  machine  needle  theader. 
11698    H.  B.  ARUNDEL  and  HIGGINSON.    Doubling  and 
gassing  machines. 


Stationery  and  Paper. 

11161  E.  HOPKINS.    Collapsible  box. 

11165  J.  HAWKE.    Printing  papers. 

11166  J.  HAWKE.    Writing  papers. 
11270  J.  E.  WAIN.    Cardboard  boxes. 

"97    A.  J.  BOULT  (M.  Di  Biajio).    Letter  sheets. 
11316    J.    BAILEY.     Manufacturing   or    duplicating  filing 
letters.* 

11325    H.   H.    LAKE    (Agnew    Auto-niailing    Machine  Co., 

U.S.A.).    File  drawers.* 
11343    O.  SKREBBA.    Tablet  indicators  for  use  in  document, 

paper  letter  files,  etc. 

11455  C.  BREUL.    Ink  pad.* 

11456  G.  E.  OSMOND.    Copying  apparatus. 

11472    G.  WOODBURNE  andMcCAW,  STEVENSON*  ORR 

LTD.    Folding  paper  board  boxes. 
11479    J.  1IAWKE.    Printing  papers. 
11180    J.  HAWKE.    Writing  papers. 
11499    W.  WOOD.    Fastening'  <>r  sealing  envelopes. 
11548    D.  CAMERON.    Combination  note  sheets  and  envelopes. 
11582    L.  SCHEAF.    Boxes  for  picture  post  cards,  etc. 


Steam  Boilers  and  Fittings. 

3015a    T.  SUZUKI.    Stoking  apparatus  for  furnace.* 

3015b    T.  SUZUKI.    Furnace  grate. 
11170    T.  EAGLESFIELD.    Spark  arrester  generator. 
11170    J.  STONE  &  CO.  LTD.,  and  W.  R.  PRESTON.  Loco- 
motive boilers. 
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11216  H.  C.  HALDE  (G.  S.  Thompson,  U.S.A.).  Stay  bolts* 
11253    H.  R.  P.  LOMAS  and  J.  W.  SMITH.    Furnaces  of  steam 

generators. 
11289    E.  QUEIPO.'  Marine  boilers. 

11437    L.   FRIEDMAN.    Steam  generator  for  motor  cars.* 
11477    E.  WILLIAMS.    Steam  superheaters. 
11495    W.  BAINES.    Tubular  boilers.* 
11570    B.  E.   ELDRED.    Steam  boilers* 
11665    H.  A.  MAVOR.    Steam  generator. 
11701    J.     SCHELHAW.     Furnace    doors    and    air  supply 
therefor.* 


Toys,  Games,  and  Sport. 


11184    F.  DYMOND.    Simultaneous  reprodxiction  to  the  ear 

and  eye  of  any  performance. 
11186    H.  G.  SMITH.    Cricket  bats. 
11201    H.  W.  GUTHRIE.  Game. 
11203    A.  LAMONT.    Golf  tee. 

11226    M.  T.  BROWNE.    Scorer  or  marker  for  game  of  bridge. 

11312    C.  H.  MEINEL.    Displaying  mouth  organ  on  cards.* 

11361    F.  W.  BAYNES.    Parlour  game. 

11400    J.  ROBERTSON.    Sporting  guns  or  rifles.* 

11406    W.  PESCHEL.    Vertical  roundabouts* 

11420    T.  BELVOIR.    Apparatus  lor  physical  culture. 

11436  T.  A.  HEARSON  (Phonin  Elektrotechnische  Ges.,  Ger- 
many).   Automatic  falling  target.* 

11475    W.  TURNER  and  C.  T.  C.  DAAVBURN.    Golf  clubs. 

11509  BURROUGHES  &  WATTS  LTD.,  and  J.  S. 
BURROUGHES.    Holder  for  billard  chalk,  etc. 

11524    J.  H.  TURNER.    Golf  balls. 

11576    J.  G.  FRASER.    Grips  for  handles  of  cricket  bats,  etc. 
11578    F.  PATRICK.    Toy  carriage. 
11592    A.  WATSON.    Golf  club  carrier* 

11697  II.  DICKENSON  and  W.  F.  SHIELDS.  Construction 
of  puzzles,  mazes,  etc. 


Tyree. 


11236    A.  F.  STEVENSON.    Solid  india-rubber  tyres. 
11248    A.  ROBERTS.    Anti-skidding  device. 

G.  STURGESS.    Tyre  cover  attachments. 
11357    T.  H.  OGLE.    Non-slipping  pneumatic  tyre. 
11369    T.    SHEPHERD.     Puncture    alarms    for  pneumatic 

carriage  tyres. 
11498    H.  DE  LASPEE.    Spring  tyres. 
11634    J.  LIVINGSTON.  Tyres. 


Vehicles,  Wheels,  etc. 


11150    J.  BIRCH.    Fore  carriage  for  motor  tri-car. 

11168    O.  W.  FOULGER.    Box  hub  for  barrow  wheel. 

11247  H.  DU  CROS,  jun.,  and  C.  T.  SANGSTER.  Motor- 
driven  vehicles. 

11277    V.  PENDRED.    Wheels  fitted  with  pneumatic  tyres. 

11338  S.  W.  G.  ARMSTRONG,  WHITWORTH,  &  CO.  LTD., 
and  W.  G.  WILSON.    Motor  cars. 

11395    P.  W.  NOBLE.    Motor  vehicles. 

11398  R.  KAUFMAN.  Route  or  road  indicators  for  use  on 
automobiles. 

11405    W.  PESCHEL.    Endless  band  propellers.* 

11408    A.  STEIN.    Collapsible  baby  carriage.* 

11465    F.  W.  PANTHES.    Side  platform  and  spring  foot  rest 

for  motor  tricycle. 
11500    J.  T.  MILLEN.    Hold-backs  for  vehicles.* 
11597    J.  JOINER.    Brake  for  vehicles* 
11633    S.  COWPER-COLES.    Vehicle  wheels. 

11636  J.   A.  FLEWITT.    Vehicle  bodies. 

11637  C.  A.  &  F.  J.  MILLER.    Vehicle  oil  lamps. 
11646    D.  COCKSHAW.  Vehicles. 

11651    R.  HARE.    Support  for  covers  of  vehicles. 
11694    P.  WACHTEL."  Motors.    


Wearing  Apparel. 


11149  W.  PEARCE.    Cuff  link. 

11157  W.   DAVIES.    Collar  studs. 

11177  J.  O'CONNELL.    Necktie  fastener. 

11332  E.M  .  SIL73ERM.\NN.    Supports  for  articles  of  wearing 
apparel.* 

11366  A.  YATES.    A  ventilating  gusset. 

11384  K.  N.  GIRO.    Retainer  for  neckties* 

11389  M.  J.  PUGH.    Sheath  for  pointed  end  of  hat  pins. 

11390  M.  J.  PUGH.    Sheath  for  pointed  end  of  hat  pins. 


11421  C.  E.  BIRCH.  Means  lor  containing  articles  oE  attire. 
11467    H.  W.  SMITH.  Neckwear. 

11518    G.   BURROWS  and  G.   M.  BODDY.    Dress  plaquet 
fasteners. 

11520    A.  COTE.    Fastening  for  cravats. 
11562    J.  RICHARDSON  and  A.  MARR.  Gloves. 
11586    F.  E.  .1.  DAVIS.    Retaining  headgear  in  position. 
11647    I.  GOLDINGER.    Clip  spring  for  securing  bracelets, 
etc. 

11667    A.  HETTKAMP.    Hair  ornaments. 


Miscellaneous. 

11151    R.  H.  GATES  and  J.  J.  FRANK.    Combination  cigar 

case  and  match  box. 
11153    C.  J.  ROBINSON.    Sieves  for  granular  substances. 
11155    C.  GLEW.    Package  in  which  to  deliver  "  bird  lime." 

11159  T.  WILCOX.    Dog  collar  fastenings. 

11160  W.  SMITH.    Roping  coal  sacks. 

11172  W.    FAIRWE  ATHER    (Sanders,    Fiary,    and  Clark, 

U.S.A.).    Mixing  vessels.* 

11173  J.    T.    TURNER.     Pot-tilling    apparatus    for  glass 

furnaces.* 

11174  F.  II.  G.  MORRIS.    Pipe  and  main  clearer. 
11178    J.  LIISD.    Egg  preserving.* 

11188  R.  B.  RANSFORD  (Cie.  de  Bonchages  Hermetiques 
Simplex,  France).    Closing  receptacles.* 

11197  J.  BABLIK.    Device  lor  marking  cattle.* 

11198  F.  MESSOP.    Hanging  meat. 

11204  A.  WEINTRAND.  Apparatus  for  holding  pails,  etc., 
to  lattcrs. 

11203    J.  Y.  JOHNSON  (W.  Field,  Germany).    Apparatus  for 

subjecting  gases  to  action  of  liquids. 
11217    J   L.  FARMAR.  Lasts. 
11221    A.  H.  LINSHEIMET.    Garment  hangers* 

11227  A.  E.  REDFERN  (R.   W.  Clarke,  Br.   Col.).  Can 

openers. 

11228  H.  J.  WHITE.    Keys  for  opening  tin  cans. 

11232  F.  W.  MARILLIER.  Ticket  holder  for  seat  reserving 
purposes. 

11234  C.  K.  PHILLIPS.  Combined  case  and  cutter  for  cigar, 
etc. 

11256  T.  RYAN  and  A.  C.  CANTRELL-HUBBERTZ.  Lime 
kilns. 

11262    J.  SCOTT.    Dredging  sand. 
11275    A.  T.  TAYLOR.    Fire  alarm.* 

11286  H.  R.  WEAVER  and  R.  W.  CARTER.  Plug  for 
tobacco  pipe. 

11302  W.  A.  WEIR.  Brushes. 

11303  W.  A.  WEIR.  Brushes.* 
11311    T.  BLACKMORE.    Coiling  wire. 

11318    THE  RT.  HON.  J.  T.  R.  DE  MORLEY,  LORD  DE 
MORLEY,  and  H.  E.  BURGESS.    Retaining  tem- 
perature of  enclosed  substances. 
11324    C.  F.  COLEMAN.    Boxes  for  packing  and  transit.* 
11327    T.  STERNI.    Compressed  gas  cartridges.* 
11333    H.  H.  LAKE  (Agnew  Auto-mailing  Machine  Co.  Ltd., 

U.S.A.).    Package  feeding  machines.* 
11346    J.  E.  WALPOLE.    Separator  break  flour  for  break 
stock. 

11356  J.  C.  HAYWARD.  Self-closing  hook  for  wool  rug 
making. 

11363    W.  RYAN.    Tinning  machines.* 

11374  W.  E.  HUTTON.  Preparation  of  tobacco  in  packages  for 
smoking. 

11383    C.  DUCKWORTH  and  J.  TREVOR.    Apparatus  for 

making,  etc.,  lozenges. 
11388    J.    FIELDING    and    J.    SCHOFIELD.  Controlling 

trolley  pole  ropes. 
11393    S.  H.  STUBBS.    Apparatus  for  heating  or  cooling  fluids. 
11397    W.  S.  LOTINGA.    Chair  indicator. 

11416  T.  SKERMAN.    Holder  for  floral  wreath. 

11417  C.  A.  MATTHEWS  and  W.  H.  CAMPBELL.  Recover- 

ing solvents  from  wool. 
11427    A.  STEVENS.    Two-colour  painting  can. 
11432    P.  CHAMBAUD.    Carding  coverings  for  appliances  for 

cleaning  wool. 
11434    R.  LOKESCH.    Button  fastening.* 

11438  J.  MECREDY.  Drying  and  pulverising  liquid  sub- 
stances. 

11442  HARTMANN  and  BRAUN  AKT.-GES.  Manufacture 
of  coils  of  wire  for  use  in  electrical  instruments.* 

11445    E.  BALL.    Barrel,  and  taps  for  same. 

11447  W.  F.  BUTCHER.  Adjusting  gearing  of  cinemato- 
graph machines. 

11457    W.  GRIFFITHS.    Show  stand  for  cloths. 

11469    S.  I.  WHITFIELD.    Head  rest. 

11471  J.  II.  CROMEY.  Appliances  for  indicating  prices  and 
values. 

11476   J.  WILLIAMS,  sen.,  and  jun.    Animal  traps. 
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11485  T.  MARSHALL.  Over  passer  or  truss  for  barrel  con- 
struction.* 

11489  L.  W.  JOHNSON.  Preparing  and  marking-off  tool  tor 
plumbeis'  work. 

11504  E.  PACK  HAM,  A.  H.  BELL,  and  T.  L.  BALL.  Drying 

and  burning  bricks. 

11505  C.  P.  J.   JONSON.    Automatic  selling  and  delivery 

apparatus.* 

11507    J.  H.  McBRIDE.    Glass-bevelling  machines. 

11511  C.  TELL1EB.    Refrigerating  apparatus.* 

11512  A.  BEHAL.    Manufacture  of  celluloid.* 
11514    G.  B.  ELLIS  (J.  Boyle,  U.S.A.).  Tents. 

11516  J.  NEWNS  andT.  NORBURY.  Wrench  pipe  cutters. 
11520    C.  K.  PHILLIPS.    Combined  cutting  apparatus  aud 

case  for  cigars,  etc. 
11555    R.  CARR.    Coat  improver. 
11569    R.  CLOASSEN.    Fire  escapes. 
11571    ('.  G.  SKYRME.    Oxygen  heater. 

11579  F.   W.  GIMTON  and  W.  C.  JEAPES.  Advertising 

devices 

11580  H.  W.  LAKE.    Silent  collars  for  beer  engines. 

11583  W.  JAM1ESON  aiid  R.  BURN.  Casks. 

11584  KODAK  LTD.  (F.  W.  Barnes,  U.S.A.).  Packing  bottles. 
11594    J.  J.  ECCLES.    Treatment  of  wood  to  render  it  inflam- 
mable. 

11599    L.  HEYMANN.    Combined  wallet  and  purse. 

11601    P.  G.  LEBRAU.    Artificial  carbonic  baths. 

11603    C.  C.  MEYER.    Washing  machines.* 

11607    G.  SPEARMAN.    Combined  traction  wheels  and  water 

11609  A.  RICHTER  and  F.  GLUCK.  Filling  handles  of  sticks 
aud  umbrellas.* 

11611    D.ORAM.    Collapsible  basket.* 

11617    S.  YVOHL B.    Splitting  vegetable  fibres. 

11622    A.  ROSE.    Animated  picture  device. 

11628  H.  J.  HADDAN  (J.  M.  Porter,  U.S.A.).  Levelling  sur- 
face of  bowling  alleys.* 

11642  LEVER  BROS.  LTD.,  and  W.  COOK.  Device  for  use 
in  repair  of  leakage  of  tubes. 

11645    J.  YARDLEY.    Cigar,  etc.,  cases. 

11662    F.  R.  BAKER  and  C.  BOSWORTH.    Oil  cans. 

11689    G.  H.  YEATES.    Undertakers'  appliances. 

11679  L.  A.  A.  HENNEQUIN  and  G.  J.  B.  CAYEUX. 
Lubricants.* 

U680    L.  A.  A.  HENNEQUIN  aud  G.  J.  B.  CAYEAUX.  Com- 
bustible liquid.* 
11686    F.   W.   SAAKMANN.    Drying  apparatus. 
11706    O.  M.  CHAHIN.    Packing  figs* 


THE  SOCIETY  OF  ENGINEERS. 


At  a  meeting  of  the  Society  of  Engineers,  held  at  the  Royal 
United  Service  Institution,  Whitehall,  on  June  5th,  Mr.  N.  J. 
West,  president,  in  the  chair,  a  paper  was  read  on  "The 
Improvement  of  London  Traffic, "  by  Mr.  Charles  Scott  Meik, 
M.Inst.C.E.,  and  Mr.  Walter  Beer,  Assoc.M.Inst.C.E.,  of 
which  the  following  is  an  abstract: 

After  remarking  that  considerable  amelioration  of  existing 
conditions  will,  or  can,  undoubtedly  be  effected  by  an  exten- 
sion of  the  powers  of  the  police  in  connection  with  the  regula- 
tion of  traffic,  and  by  the  construction  of  local  widenings,  the 
electrification  of  suburban  railways,  and  the  completion  of  the 
tube  lines  already  authorised,  the  authors  point  out  that  more 
drastic  measures  are  required  to  adequately  relieve  the  present 
congestion  of  traffic  and  to  provide  for  future  expansion.  They 
suggest  that  new  main  avenues  should  be  made  through  Loudon, 
and  point  out  that  they  are  supported  in  their  views  by  the 
weight  of  evidence  given  before  the  Royal  Commission  on 
London  Traffic. 

Discussing  the  conditions  to  be  fulfilled  by  new  thorough- 
fares or  main  avenues,  the  authors  show  that  they  must  tap 
existing  centres  of  traffic  and  extend  to  the  more  distant 
suburbs.  To  be  effective  they  must  pass  over  or  under  all 
important  cross  streets  within  the  central  area,  and  should 
provide  a  special  track  for  motor  vehicles.  Railways  and 
tramways  must  be  constructed  along  such  main  avenues,  not 
only  to  assist  in  defraying  their  cost,  but  to  enable  the  work- 
ing-class population  disturbed  to  be  economically  re-housed 
on  the  outskirts  of  London,  and  to  assist  in  providing  for  the 
ever-increasing  demand  for  rapid  passenger  transport  to  and 
from  the  central  area  of  the  metropolis. 

Realising  that  no  useful  discussion  on  these  broad  sugges- 
tions could  take  place  without  reference  to  concrete  proposals, 
since  the  kernel  of  the  whole  matter  lies  in  the  practicability 
of  the  proposed  works  in  regard  to  cost,  and  in  their  effect 
upon  business,  the  authors  describe  the  scheme  laid  by  them 
betorc  the  Royal  Commission  on  London  Traffic  last  year,  and 


offer  it  as  a  basis  for  the  discussion  of  the  general  principles 
involved.  Their  chief  proposals  are  for  two  main  avenues 
thiough  London  from  north  to  south,  and  from  west  to  east 
respectively.  The  north  to  south  main  avenue  is  designed  to 
oi  mmence  near  Enfield  and  to  extend  through  Tottenham, 
South  Hornsey,  and  Highbury,  past  the  Parcels  Post-office  and 
Mount  Pleasant,  through  Hatton  Garden,  across  Holborn, 
the  Strand,  and  the  River  Thames  to  St.  George's  Circus. 
Thence  through  Camberwell,  Lambeth,  and  West  Dulwich  to 
the  neighbourhood  of  Croydon. 

The  west  and  east  main  avenue  is  intended  to  commence 
near  Hounslow,  and  to  pass  through  Ealing,  Acton,  and 
Notting  Hill,  Paddington,  and  Marylebone,  to  a  junction  with 
the  north  and  south  main  avenue  at  Mount  Pleasant.  From 
Mount  Pleasant  this  avenue  would  continue  eastwards  aid 
Liverpool  Street,  through  Stepney,  Bow  Common,  and  East 
Hani  to  the  neighbourhood  of  Dagenham.  These  main 
avenues  would  together  be  48  miles  long,  and  the  authors 
propose  that  for  rather  more  than  half  their  length  they 
should  be  constructed  with  upper  and  lower  roadways,  the 
former  passing  over  all  cross  traffic,  and  the  whole  design 
constituting  a  double-decked  street.  Each  avenue  would  be 
160  ft.  wide,  would  provide  a  special  road  for  fast  motor 
traffic,  a  double  line  of  tramway,  and  a  double  line  of  railway, 
the  latter  being  situated  either  overhead,  as  in  the  case  of  the 
suspended  railway  at  Elberfeld  in  Germany;  in  shallow  sub- 
way, immediately  below  the  main  avenues,  or  in  tube  at  a 
greater  depth. 

The  authors  go  very  carefully  into  the  important  question 
of  cost,  and  show  that  the  expenditure  on  land  could  be 
almost  entirely  recouped  by  purchasing  on  both  sides  of  the 
avenues  land  in  excess  of  that  required  for  the  roads,  and  sell- 
ing the  surplus  at  its  improved  value.  The  earnings  of  the 
railways  and  tramways,  calculated  on  the  basis  of  zone  fares, 
varying  from  1-1 2th  to  l-8th  of  a  penny  per  mile,  would,  the 
authors  say,  be  sufficient  to  defray  the  expenditure  on  their 
construction  as  well  as  on  that  of  the  main  avenues.  Apart 
from  the  railways  and  tramways,  the  total  cost  of  the  48 
miles  of  main  avenues  suggested  is  placed  at  .£21,311,000, 
which,  it  is  estimated,  could  be  repaid,  with  interest,  from  the 
surplus  earnings  of  the  railways  and  tramways  within  a 
period  of  40  years  and  upwards  from  the  completion  of  the 
works,  dependent  upon  the  type  of  railway  adopted.  , 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  June  1st, 
1905 :— 

Belfast. — Second  class  :  R.  Mussen,  J.  Campbell,  W.  S.  Hagan,  S.  R. 
Loftus. 

Cardiff. — Second  class  :  H.  J.  Rees,  H.  T.  Andrews,  F.  J.  Woolford. 
Cork.—  First  class:  R.  Mercer. 
Falmouth. — Second  class  :  J.  F.  J.  Malone. 

Glasgow. — First  class :  J.  S.  Fowler,  A.  J.  C.  Murdoch,  W.  K. 
Smith,  i  Dunlop,  J.  D.  lsbister.  Second  class  :  W.  Johnston,  T, 
Henderson,  A.  S.  Waters,  A.  M.  Hall,  R.  Cars  well,  J.  W.  McCallum. 

Leith. — First  class  :  J.  G.  Henderson,  A.  Neilson,  G.  W.  J.  Tait. 
Second  class  :  A.  Forsyth,  D.  Boyd. 

Liverpool. — First  class  :  W.  J.  Press,  J.  Spencer,  C.  H.  Byles,  S. 
Mills.  Second  class :  H.  G.  C.  Haig,  E.  A.  R.  Larmour,  E.  Dixon,  C. 
Hassall,  J.  Monks,  F.  A.  Kermode,  F.  G.  Harris. 

London. — First  class :  0.  H.  Birch.  Second  class  :  A.  D.  Bowleg 
H.  A.  Douglas,  F.  W.  Bone,  E.  N.  Doig. 

North  Shields. — First  class  :  J.  B.  Day,  K.  B.  Robson.  Second 
class  :  C.  W.  Wright. 

Southampton. — First  class :  E.  B.  Williams.  Second  class  :  W.  G. 
Dossetor,  J.  J.  Snowdon,  H.  McFarlaue. 


The  formal  investigation  ordered  by  the  Board  of  Trade  in 
the  matter  of  the  lK>iIer  explosion  at  Horns  Laundry,  Hawk- 
hurst,  is  fixed  for  hearing  at  the  Assembly  Rooms,  Ha  .vkhurst, 
Kent,  on  June  26th,  at  11-30  a.m. 

Hematite  Ore  Discovert. — The  Barrow  correspondent  of 
the  Times  states  an  important  discovery  in  the  iron  ore  fields 
of  Furness  is  reported  from  Park,  the  royalty  of  the  Barrow 
Steel  Company.  These  fields  were  regarded  as  practically 
exhausted,  but  the  company  have  been  boring  to  greater  depths 
and  have  come  upon  a  body  of  rich  ore. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

COMPILKD   BY  MESSRS.   MARKS  AND  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  July  10th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lant,  London,  W.C. ;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

2270    BARBER.    Motor  road  vehicles. 

To  relieve  the  motor  car  and  steering  mechanism  from 
shocks  auxiliary  springs  are  used  on  the  main  springs  and  on 
the  steering  rod.    The  clutch  A,  speed  gear  B,  and  band 


broke  C  are  operated  by  the  hydraulic  pressure  of  the 
accumulator  D,  oil  being  supplied  by  pump  E.  The 
hydraulic  valves  are  operated  by  rods  F. 

9518  RICHARDSON,  HEAP,  HEAP,  BAILEY,  BRIERLEY, 
&  BILL1NGT0N.  Hangers  or  ears  for  overhead 
electric  trolley  wires. 

These  hangers  are  constructed  with  two  jaws  to  grip  the 
wires,  upwardly  extending  shanks  to  said  jaws,  and  a  collar 
or  its  equivalent  screwed  upon  the  shanks  of  the  jaws. 

9589    THEZARD.    Motor  vehicles. 

9614    WILLIAMS.    Steam  engines  and  valves  therefor. 

A  check  valve  A  is  placed  between  the  cylinder  and 
condenser  (o:  atmosphere)  to  prevent  interchange  of  tem- 


perature, and  thereby  the  cooling  of  the  cylinder.  The  valve 
being  eccentric,  closes  automatically  when  the  pressure  on 
both  sides  is  equal. 

9652  THOMPSON  (Schweitzer).  Combined  continuous  system 
of  corn  grinding  and  bread  making  by  the  moist 
process. 

9691    BURT.    Memorandum  and  like  books. 

9707    MUIRHEAD.    Multitubular  steam  generators. 

This  improvement  is  an  apparatus  for  cleaning  tubes  of 
multitubular  boilers  and  like  generators,  and  consists  of 
rotating  spirals  or  retarders  by  which  soot  on  the  walls  of 
the  tubes  is  disturbed,  and  a  conveying  action  assisted  by  or 
combined  with  a  draught  bringing  it  towards  the  smokebox. 

9720    GILLIES.    Device  or  appliance  for  advertising. 

9836  LEVY".  Production  of  metallic  deposits  upon  metal  to 
prevent  the  same  from  oxidation.  [Date  applied  for 
till  dec  International  Convention,  May  1st,  1903.] 


9869    FRANZ.    Machine  tools. 

9892    CRAIG.     Motors   for   motor  cycles,  motor  cars,  oil 
launches,  and  like  vehicles  and  structures. 

The  valve  and  valve  seat  A  leading  from  the  injector  to 
the  crank  chamber  is  removable;  the  crank  shaft  is  con- 
structed in  the  form  of  discs  B  ;  the  connecting  rod  is  com- 


posed of  two  halves  screwed  together  by  bolts  and  nuts ;  the 
crank  chamber  is  mounted  with  a  detachable  cover,  and  the 
contact  breaker  C  is  fitted  to  the  outside  sleeve  of  the 
chamber. 

9391    BARRATT.    Troning  and  polishing  machines. 
9949    SOLLER.    Change-speed  gear,  more  particularly  for  use 
With   motor  cars.    [Date  aplied   for   under  Inter- 
national Convention,  May  1st,  1903.] 
The  change-speed  gear  consists  of  several  pairs  of  gear 
wheels  A,  with  corresponding  coupling  clutches  B  mounted 
on  two  shafts.    Rotatable  discs  C  are  glared  together  and 


operated  by  a  toothed  sector  D,  the  discs  being  provided 
with  a  partly  concentric,  partly  projecting,  and  cam  groove 
E,  in  which  clutch  operating  cranks  engage,  the  clutches 
being  longitudinally  adjustable  on  the  shaft. 

9969  WILHELML  Electrically-driven  coal  whips  or  hoists. 
9974    KENT.    Integrating  mechanism. 

9980  WHEATLEY  (E.  W.  Bliss  Co.).  Can-seaming  machines. 
9996    RUTHERFORD    &    McCLELLAN.     Apparatus  for 

tilling  coke  or  other  ovens  or  furnaces* 
10014    SUTCLIFFE.    Moulding  or  pressing  tool  to  be  used  in 

making  the  caps  of  ceiling  roses,  cut-outs,  and  the  like. 
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9994    HELE-SHAW.     Friction    clutches,    brakes,  dynamo- 
meters, and  the  like. 

This  invention  relates  in  particular  to  that  class  of  such 
apparatus  in  which  the  frictional  engagement  between  the 
engaging  surfaces  is  produced  by  axial  movement  as  des- 
cribed in  the  prior  patent  28145,  1902,  and  the  object  is  to 


provide  means  whereby  the  said  axial  movement  may  be 
controlled  in  such  manner  that  when  the  power  transmitted 
or  power  absorbed,  as  case  may  be,  by  engaging  surfaces 
exceeds  that  desired  the  pressure  is  reduced  and  vice  versa. 

1U<)50    BOULT  (United  Shoe  Machinerv  Co.).  Brushes. 

10066  STRONG.    Manufacture  of  blocks  and  briquettes  for 

the  production  of  steel  and  other  metals,  and  for  fuel. 

10067  STRONG.    Machinery  or  apparatus  for  manufacturing 

blocks  and  briquettes  for  the  production  of  steel  and 

other  metals,  and  for  fuel. 
10070    BOGIA.    Regulating  sockets  or  switches  for  electric 

lighting,  heating,  or  power  purposes. 
10075    DESGOFFE.    Crushing  or  grinding  machines. 

-Two  grinding  discs  A  are  placed  face  to  face,  one  being 
fixed  and  the  other  rotating.  The  adjacent  faces  of  the  discs 
are  provided  with  spirally-shaped  grooves,  the  depth  and 


which  the  demand    of   current   flowing  exceeds    a  pre- 
■  ermined  amouut,  and  to  remake  the  broken  connection 


width  of  which  diminish  from  the  periphery  to  the  centres 
.  of  the  discs,  where  the  materials  are  discharged.  This 
ensures  a  constant  progressive  passage   of  the  material 
through  the  machine. 

lOOJvi  MEYER.  Apparatus  for  separating  sand,  small  grain, 
c  oarse  impurities,  and  spherical  grain  of  bad  plants 
from  wheat  and  other  grain  as  well  as  for  sorting 
wheat. 

10129  JOHN  EDGAR  BASS  &  NORMAN  CONYERS 
LINDSAY.  Device  for  withdrawing  skewers  from 
meat,  game,  poultry,  and  the  like. 

10080  TANNER.  System  and  apparatus  used  therein  for  the 
distribution  of  electrical  energy  over  a  large  sub- 
divided area. 

This  system  has  independent  feeders  to  each  sectional 
area  of  supply,  consisting  of  the  conductors  of  adjacent 
sectional  areas  of  supply  by  an  automatic  cut-out  device 
adapted  to  isolate  any  section  from  the  adjoining  sections  in 


/ooeo/ 


automatically  when  the  normal  conditions  in  the  isolated 
section  are  restored,  and  current  is  again  switched  on  to 
section  feeder  from  source  of  supply. 

10081    VENNER.    Electric  meters. 

The  meter  has  a  liquid  electrode  or  electrodes  provided 
with  an  hydrometer  element  floated  in  the  electrolyte  and 
adapted  to   collect  equal  increments  of  the  fluid  metal 


deposited  on  the  cathode,  and  arranged  so  that  the  said 
increments  are  measured  by  the  reduction  in  buoyancy  of 
the  said  hydrometer  element  and  are  automatically  delivered 
one  by  one  to  a  collecting  vessel. 

10168    GIFFARD.    Explosion  engines. 

According  to  this  invention  pure  or  nearly  pure  oxygen 
may  be  supplied  to  the  engine  in  place  of  air  by  means 
of  the  alternate  oxidation  and  reduction  of  a  suitable 
chemical  compound.  An  apparatus  is  provided  for  supplying 
said  oxygen  to  carburetters  or  mixing  valves  of  the  engine. 

10203    KIRKPA TRICK.    Knocking-off  motion  of  drum  wind- 
ing frames. 

In  a  split  drum  winding  frame,  a  receding  tongue  A  of 
leather  is  carried  by  the  aim  supporting  the  drum  C.  In 


the  event  of  a  yarn  end  breaking,  the  tongue  is  interposed 
between  the  spool  B  and  the  drum  C  for  the  purpose  of 
effecting  a  quicker  stoppage  of  the  spool 

10204    KING.    Automatic,  grip  for  cages  in  mines  or  lifts. 

Consists  of  two  jaws  one  on  each  side  of  and  parallel  to 
the  guide  line,  one  of  the  jaws  being  fixed  to  cage  and  the 
other  jaw  attached  to,  so  as  to  move  parallel  to,  the  fixed 
jaw.  An  arrangement  of  levers,  one  end  of  which  is 
attached  to  part  of  the  suspending  tackle,  and  f'ie  other 
end  spring  controlled  in  such  a  manner  that  on  the  failure 
of  suspending  tackle  the  spring  will  cause  the  movable  jaw 
to  grip  guide  line  between  its •  If  and  the  fixed  jaw. 
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10268    KEMP.    Manure  or  fertiliser  distributors. 
10272    KELLNER.    Process  arid  means  for  washing  textile 
fabric. 

10311    REID  &  RAMSAY.  Locomotives. 

The  locomotive  comprises  a  steam  generator  for  supply- 
ing steam  to  a  turbine  A.  and  the  latter  operate  an  electric 
generator  B  to  supply  current  to  a  series  of  electric  motors 


D. 

10335 


C  which  are  operativelv  connected  to  the  running  axle.-. 
The  exhaust  steam  is  condensed  in  an  air-cooled  condenser 


HUMPHRIS.    Steering  gear  for  motor-propelled  road 
vehicles  and  the  like. 

To  prevent  backlash  the  inclined  steering  column  is 
adapted  to  be  connected  with  the  lore  carriage  of  the 
vehicle  through  the  intervention  of  one  or  more  horizontal 


cords,  chains,  or  equivalent  flexible  connections,  each  of 
which  is  wound  upon  a  pulley  having  a  groove  so  disposed 
that  the  said  flexible  connection  when  being  wound  on  to  or 
unwound  from  the  pulley  enters  or  leaves  the  groove  in  a 
practically  horizontal  direction  at  every  point. 

10338    PIERPONT  &  DUNCAN.    Matrices  for  type  casting 

and  similar  machines. 
10151    CRETNEY.     Machines    for    unstoppering,  syruping, 

filling,  and  re-stoppering  screw-mouth  bottles. 
10461    PRPriSH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric  Co.).    Multiple  electric  switch  rheostats. 

The  successive  stages  of  the  rheostat  are  controlled  by 
switch  levers,  which  can  be  closed  only  in  a  special  order 


to  prevent  fusing  of  the  motor,  but  may  be  all  opened 
simultaneously.  Circuit  breakers  are  also  combined  with 
the  arrangement. 

10168    MAYER.    Grinding  apparatus. 


10467    P1CKPOURN  &  COOPER.    Valves,  especially  appli- 
cable to  water  gauges  for  boilers. 

The  valve  controlling  the  passage  between  the  boiler  and 
gauge  glass  consists  of  a  soft  metal  face  fitted  into  the 


end  of  the  valve  stem.  The  latter  may  be  quickly  removed 
when  necessary  by  merely  withdrawing  it  after  turning 
pivoted  stirrup  A  upward  as  in  dotted  lines. 

10470    L1VESEY.     Apparatus  for  skinning,  breaking,  and 

degerniinating  maize  or  other  grain. 
1053'J    STRTNGFELLOW.     Treatment    and    utilisation  of 

sewage  and  other  refuse. 
10575    STELJES.    Type-printing  telegraphs. 
1:0582    SCHOFIELD  &  MACFARLANE.    Steam-boiler  flues  or 

furnaces    and    devices    for    rjiomoting  combustion 

therein. 

This  improvement  is  an  ordinary  fire  bridge  at  the  rear 
of  which  is  an  inclined  deflector,  the  space  between  the  two 
forming  a  combustion  chamber  with  or  without  an  additional 
air  supply  to  such  deflector,  which  is  also  for  directing  the 
furnace  gases  upward  towards  top  of  flue. 

10632    COUSINS  &  GUTHRIE.    Machine  for  scaling  boiler 
tubes. 

A  series  of  dies  A  are  fitted  in  a  frame  which  is  made  in 
halves  bolted  together,  so  that  the  dies  are  able  to  fit  over 
the  boiler  tubes.    The  dies  are  screw  threaded  to  cut  into 


the  scale,  and  at  the  same  time  draw  themselves  along  the 
tubes.  The  dies  are  rotated  by  a  series  of  right  and  left- 
handed  worms  mounted  on  two  shafts  rotated  by  spur 
gearing. 

10680    NEELEMANS.    Railway  switching  apparatus. 
10782    JUPPET.    Apparatus  for  preventing  the  refilling  of 
bottles. 

10797  VANDER  HEYDEN  (vander  Heyden).  Solidification 
of  fluids. 

10851  MOLLER-HOLTKAMP  &  BTJCHHOLZ.  Process  for 
the  manufacture  of  a  down-tight  material  for  quilts, 
bed-ticks,  or  the  like. 

10856    OGG.    Table  fork. 

10899  FRUHLING.    Suction  dredging  apparatus. 

10900  FRUHLING.     Adjustable  ^dredger  head  for  suction 

dredgers. 

10024  BARKER.  Hot-water  heating  apparatus  or  arrange- 
ments. 

11724    WORTLEY.    Composition  for  the  treatment  of  turnip 

and  other  seeds. 
11734    WATT  &  CAMPBELL.    Portable  boiling  pans,  coppers, 

and  the  like. 

11812  HAYNES.  Adjustable  halter  for  colts,  horses,  cattle, 
and  the  like. 
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10^03    BASROGER.    Apparatus  for  signalling-  the  course  of 
ships  during  foggy  weather.    [Date  applied  for  under 
International  Convention,  June  23rd,  1903. J 
This  invention  is  the  combination  of  a  sharp-note  pro- 
ducing apparatus  with  a  deep-note  producing  apparatus, 


which  when  worked  by  suitable  means  the  levers  A  and  B. 
which  are  actuated  by  the  cams  on  a  drum,  transmit  the 
sharp  and  deep  sounds  respectively  to  the  appliance  which 
is  intended  to  produce  the  sounds. 
11147    OWEN.    Steam  generators. 

This  generator  comprises  a  cylindrical  portion  containing 
furnaces  and  a  water-tube  portion,  in  which  are  groups  of 
water  batteries  among  which  pass  the  products  of  com- 
bustion.   The  water  tubes  are  connected  in  any  convenient 


way,  and  a    combustion    chamber    is   arranged  between 
cylindrical  portion  and  water-tube  portion.    Suitable  con- 
nections are  made  between  water  and  steam  spaces  in  two 
portions  of  the  generator  and  to  water  supply.    Fuel  gases 
follow  winding  course  as  shown  in  figure. 
11368    GRAHAM.    Electric  switches  suitable  for  use  in  con- 
nection with  telephonic  apparatus  and  for  other  pur- 
poses. 


This  switch  is  specially  adapted  for  use  in  exposed 
positions  or  in  apparatus,  such  as  telephonic  apparatus  of 


the  kind  described  in  prior  patent  7960,  1903.  It  consists 
of  a  water-tight  casing  A  in  which  are  scaled  receptacles 
containing  a  liquid  contact  as  mercury,  said  receptacles 
being  so  arranged  that  by  suitably  tilting  the  casing  circuit 
can  be  closed  as  shown  in  diagram. 

11613    NOELE.    Construction  of  crank  shafts  and  the  like. 


As  shown,  the  crank  shaft  is  made  up  of  a  number  of 
elements,  each  of  which  comprises  one  web,  part  of  the* 
crank  pin,  and  part  of  the  shaft  length. 

11930    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Alternating  current  electric  motors. 
An  improvement  in  commutation  of  repulsion  motors  con- 
sisting that  the  sparking  at  speeds  out  of  synchronism  is 
reduced  by  the  following  method:    The  inequality  between 
the  E.M.F.  of  the  stator  A  and  rotor  B,  when  the  brushes 


are  short  circuited,  is  balanced  by  means  of  a  suitable  trans- 
former; the  primary  C  of  it  reduces  the  E.M.F.  of  the  stator, 
the  secondary  D,  connected  in  series  with  the  brushes, 
increase  the  E.M.F.  of  the  rotor;  equality  between  them 
is  thus  attained. 

11906    HAROLD  FLETCHER  MASSEY  &  WILLIAM  HENRY 
SNOW.    Pneumatic  power  hammers. 

In  this  hammer  the  hammer  piston  is  moved  up  and  down 
iu  the  hammer  cylinder  by  air  pressure  produced  below  and 
above  it  alternately  by  the  movement  of  the  pump  pislou 


iu  the  pump  cylinder,  the  air  travelling  from  one  cylinder 
to  the  other  by  means  of  passages,  and  when  the  pressure 
on  one  side  of  either  piston  is  increased  the  pressure  on  the 
other  side  is  reduced,  so  that  when  pressure  is  maximum  on 
one  side  it  is  minimum  on  the  other  side. 
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11991  BOISSIERE  &  FAUCHEUX.  Processes  for  the  manu- 
facture  of  potassium  bitartrate  and  tartaric  and  citric 
acids  in  which  torrefaetion  is  employed. 

12192  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Brush  holders  for  dynamo-electric 
machines. 

A  current-collecting  device  consisting  in  a  series  arrange- 
ment of  the  brush  holder  unites  A  ;  the  right-hand  projection 


B  of  one  holder  is  inserted  between  two  projections  C  of  the 
adjacent  holder;  a  bent  spring  D  presses  against  the  brush, 
assuring  good  contact  with  the  dynamo  collector  E,  and  is 
adjustable  by  the  curved  arm  shown. 

12340   BRITISH     THOMSON-HOUSTON     CO.     LTD.  & 
CUBITT.    Electric  cut-outs,  switches,  and  the  like. 

The  terminals  of  the  arc  blow-out  chute  A  are  of  a  sole- 
noidal  form  B,  and  the  side  plates  C  of  magnetic  materials 


connected  by  studs  D  also  of  magnetic  material,  so  that  in 
an  electric  circuit,  the  arrangement  acts  as  a  magnetic  arc 
blow-out.  A  breech  block  and  a  cam  lever  clamp  the 
fusible  conductor  in  position. 


12373 

12199 
12606 

12632 
12735 
12817 

12824 

12837 


NALDER    BROS.    &    THOMPSON    LTD.  (White). 

Electrical  maximum  demand  indicator. 
AVILLIS  (Woods).    Hose  or  stocking  supporters. 
PROCTOR  &  MORGAN.    Method  of  heating  or  cooling 

fluids. 

WOHLE.    Detergent  for  scouring  wool. 
TAYLOR.    Short  base  range  finder. 
BRAYSHAW.    Process  of  hardening  high-speed  tool 
steel. 

DRINNAN.    Box,  tray,  or  the  like  for  use  in  the  retail 

sale  of  cigars. 
MORTELL.    Stuffing  boxes  and  other  bearings. 


A  series  of  strips  ol  anli-iriction  metal  have  their  ends 
bevelled,  the  bevelled  ends  being  adapted  to  receive  cone 


rings,  so  that  by  applying  pressure  on  the  gland  by  means 
of  the  studs  the  two  rings  are  forced  towards  each  other, 
and  the  strips  are  forced  round  the  rod. 

12970    WRIGHT.    Small  dynamos  and  motors. 

This  improvement  is  a  combined  brush  rocker  and  bear- 
ing, comprising  a  cylindrical  bearing  and  support  for  this 
bearing  and  a  brush  rocker  secured  to  such  bearing  and 
support.  The  brush  rocker  being  fitted  on  middle  portion 
of  said  bearing  on  which  it  can  rotate,  and  being  clamped 
between  the  larger  shoulder  of  said  bearing  and  the  face 
of  said  support. 

13236    SHELDRAKE.    Gas  washer  scrubbers. 
13320    BELLISS  &  MORCOM  LTD.,  and  JUDE.  Steam  or  gas 
turbines. 

This  turbine  is  of  the  Pelton  wheel  type  and  has  a  scries 
of  auxiliary  buckets  ranged  side  by  side  with  the  buckets 


which  receive  the  major  portion  of  the  stream  of  fluid,  such 
auxiliary  buckets  being  adapted  to  receive  and  efficiently 
operate  on  that  portion  of  stream  which  is  delivered  outside 
the  receiving  edge  of  the  chief  series  of  buckets. 

13513  GOUGH  &  WILBY.  Protection  of  transmission  chains. 
13517    DUNLOP,  &  KYNOCH  LTD.    Gas-producing  plant. 

The  object  of  this  invention  is  to  so  arrange  and  con- 
struct the  various  parts  of  the  plant  that  the  gas  generated 


will  be  of  uniform  quality,  and  at  the  same  time  ensure  the 
condition  of  the  fuel  in  the  generator  will  at  all  times 
be  such  that  this  uniform  quality  of  gas  will  be  produced, 
however  the  load  on  the  motor  may  vary. 

13624  MACLEAN.  Brush  gear  specially  applicable  to  com- 
mutators of  the  internal  ring  type  for  dynamos  and 
electric  motors. 

13752    HALPIN.    Apparatus  for  indicating  variations  in  the 

level  of  water  and  other  liquids. 
13765    JOHNSON.    Apparatus  for  separating  coal,  slack,  ores, 

minerals  or  substances  of  different  specific  gravity. 
13778    HAEFELY.    Apparatus  for  manufacturing  insulating 

sockets. 

13840  PATTERSON.    Method  of  carrying  cartridges  on  the 

belt  or  bandolier. 

13841  MUIR.    Apparatus  for  measuring  granular  or  pulveru- 

lent materials  and  filling  packets,  boxes,  or  bags  there- 
with. 
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13533 


ORIMWADE.    Means  for  seeming  nuts,  bolts,  screws, 
and  the  like. 


The  washer  A  is  provided  with  spring  arms  to  engage  the 
angles  of  the  nut,  and  projecting  prongs  B  beneath  the 
washer  are  forced  to  engage  with  the  bolt  when  screwing 
down  tiie  nut. 

13656    DECKER.    Axle  for  cycles. 

This  axle  is  designed  for  use  for  repairs  in  small  work- 
shops, having  such  a  long  screw-threaded  part  at  one  end 
that  by  cutting  off  any  excessive  portion  of  the  thread  it 


13656/0^ 


may  be  fitted  to  longest  bearings  employed  for  the  wheels 
on  crank  axle,  and  by  means  of  unhardened  discs  carried  up 
on  the  hardened  cones  it  enables  the  axle  to  be  employed  for 
bearirgs  of  different  depths. 

13862    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (Allge- 
meine  Elektricitats-Ges.).    Electric  arc  lamps. 

In  these  lamps  carbons  are  used  which  produce  lights  ol 
different  colours.  In  so  doing  a  complete  mixing  of 
colour  takes  place,  instead  of  one  or  the  other  of  the  colours 
predominating.  The  tone  of  the  light  can  be  varied  by 
merely  altering  the  carbons. 


13996 
14G21 


Machines  for  planting  potatoes  and  the 


14052 
14071 

14076 


14143 


14157 


14164 


RICHMOND, 
like. 

CAMPBELL.    Dry  seat  and  back  cover  for  tramway, 

garden,  or  other  outdoor  seats. 
DAVIES  &  GIBBINS.    Tinning  machines. 
BERRY  &  SKINNER.    Apparatus  for  raising,  support- 
ing, and  lowering  of  electric  arc  lamps. 
CARTLAND  &  LILLY.    Apparatus  for  opening  and 
closing  swinging  windows,  ventilators,  fanlights,  or 
similarly  swinging  bodies. 
ARMSTRONG.    Attachments  for  surveying  and  other 

similar  instruments. 
ARMSTRONG.    Manufacture  of  coke,   and  furnaces, 

oven,  and  apparatus  therefor. 
ROSE.    Incandescent  gas  light  burners. 

This  burner  comprises  an  enlarged  tubular  body,  a 
burner  tip  A  made  of  porcelain  provided  with  narrow  radial 


holes  which  are  suitably  shaped,  and  a  cap  fitting  round 
the  burner  tip  and  tubular  head  and  securing  said  tip  and 
head  together. 

14214  SIMPKIN  &  BALLANT1NE.  Means  for  dephosphoris- 
ing iron  ores  and  concentrates. 

14253  HODD.    Sand-papering  machines. 

14254  RICHARDSON.    Carbons   or  carbon    sheets  used  in 

typewriters. 

14284  BUBB  &  COX.  Protectors  for  the  heels  and  soles  of 
boots  and  shoes1. 

14427  SNELLING.  Concrete  partition  slab  for  building  pur- 
poses. 

14440  WILLIS  (Ackerman).  Mechanical  playiug  attachments 
for  musical  instruments. 


14211  DAY  &  STEAM  FITTINGS  CO.  LTD.  Valves  for 
regulating  and  maintaining  the  temperature  of  water 
and  other  liquids  or  fluids  in  tanks  or  vessels. 

In  this  thermostatic  valve  the  expansible  chamber  A 
presses  against  the  end  of  a  plunger  B  arranged  to  slide 


longitudinally  in  a  passage,  said  plunger  being  connected  by 
screw  threads  to  a  piston  which  slides  fluid  tight  and  is 
capable  of  rotating  in  said  passage,  and  which  is  detachably 
connected  to  a  spindle  extending  to  the  exterior  of  the  valve 
casing. 

14501  GRIFFITHS  &  PARTRIDGE.  "  Handle  eyes "  and 
similar  articles. 

14540  HULME  &  HULME.  Flower  pots  or  plant  pots  em- 
ployed by  florists  in  the  cultivation  of  plants. 

14587    CLERK   (Stewart).    Range  finders. 

14590    SPRATT.    Photographic  hand  cameras. 

14592  HOPKINSON  &  HOPKINSON.  Tool  holders  for  cutter 
chains  of  coal-cutting  machines. 

14606  BRIDGENS.  Process  or  combination  of  processes  for 
improving  the  appearance  of  engravings  and  the  like. 

14610    MORTON  &  BRODIE.    Adjustable  music  stools  and 

14688  HEAP  &  MORTIMORE.  Screw-down  valves  for  steam 
and   other  fluids. 

This  improved  construction  comprises  the  combination  of 
a  valve  placed  eccentrically  to  its  spindle  and  a  spring  in 
comjiression.    This  spring  has  the  two-fold  function  of 


wholly  or  partially  balancing  the  steam,  and  also  of 
cushioning  the  valve  as  it  is  being  closed.  Owing  to  the 
eocentiic  position  of  the  valve  a  gyratory  motion  is  imparted 
it,  which  gives  a  more  effective  joint  between  the  valve  and 
its  seat. 

14692    SANTLER  &   S ANTLER.    Hop-washing  machines. 
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14703    JAYNE.    Protector  for  boots  and  shoes. 

14716    YVOLODARSKY.    Counting  frame  or  apparatus. 

14733    CAROL  AN  (General  Electric  Co.).    Electric  arc  lamps. 

This  arc  lamp  is  provided  with  a  non-consumable  and  con- 
sumable electrode.  Means  are  provided  for  moving  the  uon- 
onsiimable  electrode  toward  the  consumable  electrode  (at 


eating  the  negative  electrode  in  the  feeding  operation  of  the 
lamp.    A  dash-pot  is  used  for  controlling  the  movement 


each  feeding  operation)  a  distance  equal  to  the  arc  length, 
and  also  for  moving  the  consumable  electrode  the  distance 
necessary  to  compensate  for  its  consumption  since  the  pre- 
vious feeding  operation. 

14734    CAROLAN  (General  Electric  Co.).    Electric  arc  lamps. 

One  feature  of  this  invention  is  that  a  number  of  the 
parts  of  the  lamp,  such  for  instance  as  the  clutch  connecting 
rod,  the  jaw  and  yoke  of  the  clutch  and  the  metallic  parts  of 
the  magnet  spools,  are  made  of  sheet  metal,  instead  of  being 


cast;  this  greatly  reducing  the  cost  of  the  lamp.  Other 
features  of  the  invention  are  the  provision  of  guides  for  the 
clutch,  and  a  gas  cap  having  a  gas  passage  which  may  bo 
partially  or  entirely  closed. 

11741    NORTON.    Hydrants  and  stand  pipes  lor  filling  water 

carts  and  the  like. 
14735  CAROLAN  (General  Electric  Co.).  Electric  arc  lamps. 
This  invention  is  an  improved  construction  of  the  kind  of 
arc  lamp  described  in  Patent  No.  6040,  1904,  where  a 
negative  consumable  electrode  and  a  positive  non-consum- 
able electrode  are  used.  Means  are  provided  for  oscillating 
the  positive  electrode  (which  is  copper),  and  for  recipro- 


of  the  negative  electrode  only.  The  diagram  shows  the 
circuit  arrangement  of  the  lamp. 

14740    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  meters. 

One  feature  of  this  invention  consists  in  a  novel  arrange- 
ment of  the  magnetic  circuit  whereby  efficient  operation, 
economy  in  materials,  and  case  in  assembling  are  obtained. 


Another  feature  consists  in  a  novel  arrangement  for  pro- 
ducing the  proper  phase  displacement  of  the  flux  through 
the  disc,  and  a  third  in  a  novel  arrangement  of  drag 
magnets  whereby  a  strong  braking  torque  is  obtained. 

14760    JOHNSTONE.    Pneumatic  or  cushion  or  other  silent 
tyres  for  road  vehicles. 

In  a  tyre  of  this  kind  is  constructed  the  tread  thereof  of 
a  series  of  lozenges,  each  formed  of  fabric  on  edge  and 
rubber  or  the  like  highly  compressed  together,  the  said 
lozenges  being  arranged  all  round  the  periphery  of  and 
incorporated  in  the  body  of  the  tyre  during  the  process  of 
manufacture. 


14770 
14775 
14777 
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14788 

14793 
14798 
14806 

14812 
14816 

14819 
14860 

14862 

14896 
14898 

14927 
14964 


HIRST  &  C0LLINGS.    Electric  light  reflectors. 
DUMB  ELL  &  KIRBY.  Locks. 

VEREY  &  BESSEY.    Ventilating  of  public  buildings, 

hcr.sps,  ships,  and  the  like. 
BRITISH  NORTHROP  LOOM  CO.  LTD.  (Northrop 

Loom  Co.).    Bobbins,  spools,  or  filling  carriers  for 

loom  shuttles. 
ANDERSON.    Device  for  holding  down  ladies'  dress 

skirts  and  the  like. 
STOCKALL.    Fasteners  for  scarf  pins  or  the  like. 
BOULT  (Handel  &  Maske).    Tenuis  and  like  recquets. 
COLE.    Books   of   memorandum  forms  for  telephone 

messages  and  holders  for  same. 
DEGEN.    Rings  for  the  protection  of  corns  and  the  like. 
SHAW.     Combined  guard  and   springs   for  vertical 

spindle  moulding  machines. 
IIENNIGRR.    Gas  heater  for  tailors'  irons  and  the  like. 
DE\N  &  RED  FERN.    Kilns  for  drying  and  burning 

bricks,  tiles,  or  the  like. 
RAYBONE.    Reversible  latching  bolts   of  locks  and 

latches. 

NUTTING.    Boilers  for  gas  stoves  and  the  like. 

C.  G.  RODER  LTD.  &  EBERLE.    Embossing  of  paper 

and  the  like. 
LEAVEY.    Support  for  bicycles. 

BROOKES  (Tympalyn  Co.)"    Blocks  for  holding  stereo- 
type and  like  plates. 
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14856  ROBERT  DEMPSTER  &  SONS  LTD.,  JOHN  WILSON 
BROADHEAD  and  JOHN  RADCLIFE.  Feeding 
hoppers  for  furnaces  and  the  like. 

The  sliding-  bottom  A  is  adapted  to  engage  the  catch  B 
in  snch  a  manner  as  to  retain  the  slide  A,  whilst  the  hopper 


passes  on  and  discharges  its  contents  in  the  furnace 
entrance.  The  slide  is  made  to  resume  its  position  as  a 
travelling  part  of  the  hopper  (on  the  return  of  said  hopper) 
bv  the  detent  C. 


14924 


ASTON  &  BROWN, 
and  the  like. 


Railway  and  tramway  vehicles 


To  make  the  buffers  more  fully  absorb  impact  longer 
spiings  are  desirable  which,  with  the  present  appliances,  is 


ft 

 =t 

t 

impossible.  In  order  to  accomplish  this  a  lever  A  is  used 
which  turns  on  a  pivot,  the  longer  portion  of  the  arm 
bearing  on  the  spring  B  or  C,  the  shorter  portion  being  pro- 
pelled by  the  buffer'  draw-box. 


14970 
14972 
15001 


IMRAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Bruning). 

Manufacture  of  new  dyestuffs  of  the  anthracene  series. 
IMRAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Bruning). 

Manufacture  of  yellow  mordant  dyestuffs. 
BRAY.    Burners  for  incandescent  gas  lighting. 


This  burner  is  a  development  of  the  burner  head  described 
in  Patent  No.  5215,  1903.  According  to  the  former  patent 
the  burner  head  is  made  of  non-corrosive  material  combined 


with  wire  gauge  in  contact  with  the  underside  of  the  burner 
head.    In  this  burner  head  the  wire  gauge  is  not  required, 
the  burner  head  being  made  in  two  layers  of  vertical  orifices 
A  B,  the  orifices  in  bottom  layer  being  much  smaller  than 
those  of  the  top  layer  A. 
151)10    REAVELL.    Cooling    towers  for    reducing   the  (em- 
perature  of  condensing  water  and  other  liquids. 
AVILLIAMSON.    Automatic  coin-freed  machine. 
SHILLITO  (Aniline  Colour  and  Extract  Works,  formerly 
John  Rudolph  Geigy).    Manufacture  or  production  of 
ortho-oxy-azo  colouring  matters. 
CROMPTON  &  CO.  LTD.,  and  HODGSON.  Electric 
arc  lamps. 

The  object  of  the  invention  is  to  provide  a  construction 
which  is  simple,  compact,  and  cheap  of  manufacture.  One 
feature  of  the  invention  is  in  providing  a  guide  for  the 


15014 
15025 


15034 


repairing 


upper  carbon,  and  another  in  attaching  the  solenoids  to 
the  centre  tube  by  metal  flanges,  to  which  the  solenoids  are 
clamped.  There  are  various  other  improvements  with  the 
same  object  in  view. 

15097    HARRISON.     Method  of   and   means  for 
punctures  in  pneumatic  tyres. 
WEBB.    Vessels  for  boiling  and  frying  liquids  in. 
DE  LA  RUE.    Reservoir  pens. 
HOSKING.    Stamp  mills. 
HIPKINS.    Scales  and  weighing  machines. 
LEGAT.    Golf  clubs. 

PHILLIPS.  Manufacture  of  metallic  bedsteads,  cots, 
folding  chair  bedsteads,  show  stands,  and  the  like, 
and  tools  or  appliances  to  be  used  in  the  said  manu- 
facture. 

LEWIS.  Apparatus  for  cleaning  pipes,  tubes,  and  the 
like. 

SHILLITO  (Auiline  Colour  and  Extract  Works, 
formerly  John  Rudolph  Geigy).  Manufacture  or  pro- 
duction of  a  nitro-l-diazo-2-oxynaphthalene-sulphonic 
acid  or  sulphonic  acid  of  the  nitro-naphthalene-1-2- 
diazo-oxide. 


15115 
15140 
15143 
15187 
15260 
15278 


15349 


15418 


15560 


JOISTEN  &  MAY.  Driving  mechanism  for  inking 
devices  of  platen  printing  presses.  [Date  applied  for 
under  International  Convention,  November  2nd,  1903.] 


The  driving  mechanism  for  the  inking  device  used  in 
Patent  No.  2507,  1902,  consists  of  two  wheels  driven  by  a. 
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chain ;  this  device  causing  the  the  press  to  vibrate.  The 
invention  is  a  new  driving  mechanism  (two  forms  being 
shown)  which  works  without  vibration,  and  allows  the  forme 
bed  shaft  A  to  move  to  and  fro  without  coming  out  of  con- 
tact with  the  driving  wheel  B. 

15779    WITHERS  (Rochet).    Head  coverings. 

15837  BARRON.  Apparatus  for  nse  in  the  mnnnfactnre  of 
bread,  cakes,  and  the  like. 

15943  .1 OHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture of  discharging  pastes  for  use  in  the  dis- 
charging of  dyed  textile  fabrics. 

16010    GREENWOOD."  Sawing  apparatus. 

16251  Y10KERY  &  CHARD.  Jewel  eases,  dressing  and  other 
bags  or  boxes  and  the  like. 

16276    KATJFMANN  &  BOUVIER.    Manufacture  of  steel. 

1(1278  DAWSON  &  DUNN.  Ships  or  vessels  for  the  housing, 
transport,  and  disembarking  of  submarine  boats  or 
the  J  ike. 

16280    EMERY.    Breech  loading  ordnance. 

In  breech  loading  ordnance  compressed  air  is  used  for 
cleaning  and  cooling  the  bore,  and  to  move  the  breech  block 


into  and  out  of  the  gun,  thus  facilitating  the  rapid  loading 
of  the  gun.  The  flow  of  air  is  cut  off  by  an  automatic  valve 
a  certain  position  of  the  breech  block. 


1 6648 


16788 
16895 


at 

16400    DE  LIEBIIABER.    Method  for  preserving  and  improv- 
ing the  surfaces  of  macadamised  roads  and  streets  and 
preventing  the  formation  of  dust  resulting  from  the 
disintegration  of  macadamised  surfaces. 
RUDGE-WHITWORTH   LTD.,  PITGH,   &  HEATH- 
COTE.    Apparatus  to  be  used  in  the  electro  plating 
of  metallic  articles. 
RYDAHL.    Fireproof  skeleton  floorings. 
BLOXAM  (Bradley).    Gas  producers. 

This  apparatus,  by  means  of  which  the  position  of  rail- 
way signals,  etc.,  is  by  electrical  means  indicated  to  an 
observer  stationed  at  a  distance,  consist  of  two  parts,  viz., 
a  switch  which  is  mechanically  operated  and  controls  Hie 
electric  circuits,  and  an  electro  magnet  arranged  to  operate 
an  indicator  in  accordance  with  character  of  said  currents. 

16942    BARNETT.    Construction  of  umbrella  or  parasol. 
17576    WHITAKER.    Ironing  machines. 
17965    HORN.    Process  for  the  preparation  of  soaps. 
18032    ROUXEV1LLE.    Apparatus  for  copying  statuary  or  the 
like. 

18125    WYMAN.    Geyser  for  heating  water. 
18276    SMITH.    Construction  of  power-propelled  vessels. 
19707    WALE.    Wire  mattresses  for  bedsteads  and  other  like 
articles. 

19733    DELF.    Screw  fitted  collar  stand  with  extending  base. 

19744  BLACKMORE.  Process  for  making  hydrocarbons  and 
separating  sulphur  from  sulplio-hydrocarbons  or 
sulphurous  petroleum. 

20023  MALICE.  Means  for  automatically  exchanging  the  pins 
in  the  sound  boxes  of  sound-reproducing  and  record- 
ing machines. 

20060  OLDFIELD.  OLDFIELD,  &  OLDFIELD.  Lamps  for 
automobiles  and  the  like. 


18992  BONNAL,  GRY,  &  BESSIERE.  Means  for  raising  or 
floating  submerged  bodies  and  particularly  wrecks. 
[Date  applied  for  under  International  Convention, 
September  2nd,  1903.] 

This  apparatus  consists  of  gasometer  caissons  adapted 
to  be  made  fast  to  a  sunken  ship,  and  each  carrying  its  own 
gas  generator  for  the  production  of  gas  and  regular  intro- 


duction  of  the  same  into  the  caisson  under  water  in  which 
the  body  to  be  floated  is  submerged ;  this  production  of 
gas  being  brought  about  by  electro-magnetic  apparatus 
carried  by  each  generator  and  actuated  from  the  salvage 
vessel. 

21O01    BABCOCK  &  WILCOX  LTD.,  KOLLE  and  PARKER. 
Chain  grate  stokers. 
This  improvement  consists  of  an  air  seal  composed  of  a 
curved  plate  A  arranged  under  the  rear  chain  drum  and 


21131 


adapted  to  collect  fine  ash  passing  under  the  usual  dumping 
ash  plate,  whereby  obstruction  is  offered  to  the  passage  of 
air  into  furnace  at  rear  end  of  stokers. 

PERCY  BENSON  HARRISON  SEABROOK,  HENRY" 
HERBERT  PARKES  SEABROOK,  &  LEONARD 
KING-WILL  JOB.  Automatic  electric  switching 
devices  applicable  to  flash  advertising  signs  and  the 
like. 


In  this  device  a  coil  of  wire  is  wrapped  round  a  bi- 
metallic strip  and  an  electric  current  is  caused  to  pass 
through  the  coil,  the  arrangement  being  such  that  the 
curent  flowing  heats  the  metallic  strip  until  this  latter, 
bending  under  (he  action  of  heat,  automatically  breaks 
circuit  and  stops  the  flow  of  current,  whereupon  circuit 
remains  broken  until  said  strip  has  cooled  again. 
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213C7  HALL.  Apparatus  for  photographically  copying  trac- 
ings by  means  of  artificial  light. 

21477  MARINAKIS.  Means  for  propelling  and  steering  air 
ships. 

21816    CAMERON:    Electric  switches. 

The  switch  is  operated  by  a  falling  weight  A  at  the  back 
of  the  switch.  The  weight  is  attached  to  a  wire  arranged 
around  a  series  of  pulleys  B,  and  the  other  end  of  the  wire 


is  anchored.  Fuses  C  are  inserted  in  the  wire,  and  when 
they  burn  the  weight  falls  ,and  the  handle  D,  rigidly  con- 
nected to  the  weight,  effects  the  switching  from  one  system 
to  the  other. 

22OO0    JIGOUZO.    Electric  motors.    [Date  applied  for  under 
International  Convention,  October  21st,  1903.] 

This  invention  relates  to  a  device  for  automatically  and 
progressively  starting  monophase  or  polyphase  motors 
having  a  rotary  field  and  a  short-circuited  armature.  As 
the  device  is  automatic  in  its  action  the  making  of  wrong 
connections  at  the  starting  of  the  motor  is  entirely  avoided. 

22276    DICKERSON   &   DICKERSON.    Portable  collapsible 

game  and  poultry  coop. 
22345    CROWELL  &  CROW  ELL.    Labelling  machines. 
22441    TREWHELLA  &  TREWHELLA.    Pawl  and  ratchet 

mechanism. 

A  pawl  and  ratchet  mechanism  for  use  in  connection  with 
lever  jacks  consists  of  an  oscillating  rocker  A  with  a  pivoted 


sector  bearing  B,  two  pawls  C  connected  to  a  spring-operated 
balance  lever  D  by  means  of  links  E,  a  loosely-pivoted  lever 
F  which  alternately  disengages  the  pawls.  The  mechanism 
is  adapted  to  rack  bar  and  ratchet  wheel  G. 


22608  CLAUGHTONS  (LEEDS)  LTD.,  &  AUSTIN.  Shaving 
chair  backs. 

22632  ENGLEMANN.  Method  of  extinguishing  or  rendering 
innocuous  the  sparks  issuing  from  the  chimneys  of 
locomotives  and  the  like,  and  apparatus  for  ejecting 
such  sparks  after  they  been  extinguished  or  rendered 
innocuous. 

23399  ELLOR  &  ELLOR.  Electric  switches  or  cut-outs  for 
disconnecting  conductors  in  case  of  breakage 

A  cut-out  is  described   to  prevent  the  live  wire  from 
making  dangerous  earth  connection.    The  magnetic  coils  A 


are  shunted  on  when  a  breakage  occurs,  the  circuit  is  cut 
off  at  B,  the  weight  D  at  the  other  end  of  the  bar  pro- 
ducing the  disconnection,  the  magnetic  coils  being  de- 
energised,  and  the  armature  E  released. 

23441  BROBST  &  BROBST.  Boilers  intended  for  washing  pur- 
poses. [Date  applied  for  under  International  Con- 
vention, October  31st,  1903.] 

23716  ALLGEMEINE  ELEXTRICITATS-GES.  Devices  for 
preventing  sparking  at  the  commutators  and  like  con- 
tact devices  of  electric  motors.  [Date  applied  for 
under  International  Convention,  November  2nd,  1903. J 

This  invention  consists  in  the  employment  of  bifilar  wind- 
ing for  the  armature  of  a  motor  meter  in  which  only  one  of 
the  parts  is  supplied  with  current  through  the  commutator, 
the  other  part  being  short-circuited  on  itself;  means  being 
provided  whose  effects  may  be  so  opposed  as  to  prevent  the 
development  of  sufficient  electromotive  force  to  cause  an 
appreciable  amount  of  sparking. 

23909  BARBER  (Kiugsley).  Apparatus  for  and  process  ot 
treatment  of  sulphide  and  other  ores. 

23991  ALLGEMEINE  ELEKTRICITATS-GES.  Magnetic 
suspensions  for  Hie  moving  parts  of  measuring  instru- 
ments. [Date  applied  for  under  International  Con- 
vention, November  6th,  1903.] 

24182    KUNTZE."  Hot-air  bathing  device. 

24222    TULLIS.    Washing  machines. 

24554  SCHOLVIEN.  Process  for  the  manufacture  of  benzenes 
(also  called  benzols)  and  hydroxyl-derivatives  of  the 
same.  [Date  applied  for  under  International  Con- 
vention, May  27th,  1904.] 

24579  H  A  RLE  Y-.TON  ES.  Manufacture  of  vases,  flower  pots, 
baskets,  toilet  sets,  and  other  articles  of  pottery. 

24611  THORNLEY.  Folding,  doubling,  and  measuring 
machines  for  cloth  or  similar  sheet  material. 

25595    HEISELMANN.    Horse  shoes. 

25643  STONE.  Space  telegraphy.  [Date  applied  for  undei 
International  Convention,  November  25th,  1903.] 

25646  STONE.  Space  telegraphy.  [Date  applied  for  under 
International  Convention,  November  25th,  1903.] 

25733    ROTJSSY.    Hypodermic  syringes. 

26354    BOULT  (Snider-Hughes  Co.).    Duplex  steam  pumps. 

Steam  is  admitted  iuto  chamber  A  of  a  steam  pump 
between  the  two  piston  heads.    The  slide  valve  B  admits  the 


steam  into  the  cylinders,  or  connects  the  latter  with  exhaust 
port  C,  being  compelled  by  the  inclined  slot  D  to  partially 
rotate  as  the  piston  moves  to  and  fro. 
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26883    MTEES.    Attachments  for  talking  machines. 
27047    BAYLY  &  CROWTHER.    Mechanical   appliance  for 
teaching  music. 

27199  SIEMENS  BROS.  &  CO.  LTD.  (Siemens  Schuckertwerke 
G .  m.  b.  H.).  Method  of  accelerating  the  excitation  of 
dynamo  electric  machines. 

This  is  a  method  to  impress  on  the  exciting  current 
winding  a  higher  pressure  than  is  required  for  producing  the 
normal  exciting  current  in  the  field  coils,  the  excess  pres- 
sure being  absorbed  by  a  resistance  of  small  induction. 

27435    CUBTIES  &  SMITH.    Label  fastener. 
27505    BRAD  Y  &  SPENCER.  Percussive  rock  drills,  hammers, 
and  other  similar  apparatus. 

Two  combustion  engines  A  and  B,  standing  in  line  with 
each  other,  drive  the  rock  drill  C  forward.    The  momentum 


of  the  flywheels  causes  the  pistons  and  drill  to  return. 
Means  are  provided  to  rotate  the  drill  and  to  feed  it  for- 
ward. 

27667    JACKSON.    Floorcloth,   waxcloth,  oilcloth,  linoleum, 

and  kindled  goods. 
27834    J  Ols  ES  &  OAKES.    Method  of  and  means  for  fixing 
seats,  pads,  rims,  and  the  like  to  closets,  latrine 
pedestals,  sinks,  and  the  like. 
27885    MAAS.    Process  and  apparatus  for  the  manufacture  of 
strengthened  paper  or  cardboard  for  roofing,  fencing, 
pipes,  packing,  and  the  like.    [Date  applied  for  under 
International  Convention,  June  25th,  1904.] 
BOL'LT    (Richards).     Electric   current   governors  or 
electro-magnetic  switches. 

In  connection  with  an  electric  air  compressor  lever  A 
opens  or  closes  the  circuit  of  coils  B  or  C,  and  thus  causes 


28393 


28393 fa 


the  longitudinally-movable  armature  D  to  engage  or  dis- 
engage the  switch  of  the  driving  motor  E,  according  to 
the  pressure  of  the  compressor. 

28486    GIBBON.    Tram  and  vehicle  tracks  for  public  high- 
ways and  bridges. 

This  invention  comprises  a  series  of  bedplates  which  are 
flanged  to  make  their  under  surfaces  concave,  so  as  to 
enable  them  to  grip  firmly  upon  the  bed  or  channel  made 
in  the  roadway  for  their  reception.  On  their  upper  surfaces, 
which  are  of  great  width,  to  form  a  track  for  cyclists,  etc., 
are  upwardly  projecting  tongues  or  legs  which  can  be  bent 
over  the  base  flanges  of  a  rail. 


28613 


28614 


28756 

29251 
29334 

29401 


EYDE.  Process  for  the  production  of  nitrites.  [Date 
applied  for  under  International  Convention,  January 
22nd,  1904.] 

EYDE.  Process  for  the  production  of  pure  nitrates 
from  a  mixture  of  nitrates  and  nitrites.  [Date 
applied  for  under  International  Convention,  January 
26th,  1904.] 

BIRD.  Catamenial  napkins,  and  supports  or  holders 
therefor. 

DURKOOP.    Dough-pressing  machine. 
ROBINSON.    Shares  for  scarifiers,  cultivators,  and  like 
implements. 

LAKE  (Bradshaw,  Keough,  Keough,  &  Keough). 
Pendant  electric  fixtures. 


28978    EVANS-JACKSON  (Turbine  Pump  Co.).  Centrifugal 
pumps. 

In  this  pump  is  provided  an  incased  impeller  provided 
with  interior  impelling  vanes  backwardly  inclined  with 
reference  to  the  direction  of  motion,  with  which  are  com- 


bined fixed  diffusing  vanes  curved  from  the  impeller  zone, 
whereby  any  circular  motion  of  the  outflowing  water  is 
gradually  diverted  towards  a  radial  direction  as  it  enters 
the  discharge  chamber. 

29014    LONGDEN.    Electric  switches. 

For  the  purpose  of  preventing  access  of  water,  dirt,  etc.,  to 
t  he  electrical  parts  of  electric  switches  these  parts  are 
enclosed  in  a  water-tight  box  which  is  made  in  two  parts, 


a  base  part  which  is  preferably  provided  with  a  water-tight 
bush  through  which  leads  a  taker  to  switch  contacts,  and  a 
corer  part  detachably  to  base  part  as  by  a  bayonet  catch,  so 
as  to  form  a  water-tight  joint. 

29532  HOLMES.  Electrical  signalling  apparatus.  [Date 
applied  for  under  International  Convention,  March 
19th,  1904.] 

1905. 

2    CLEMETSON.    Chairs,  beds,  couches,  stretchers,  and 
the  like. 
DAVIS.    Cooking  stoves. 

SOC.  ANON.  "UNION"  &  JURGENS.    Process  of 

improving  margarine  and  the  like. 
MARTIN.    Apparatus  for  coaling  or  otherwise  loading 
vessels,  more  especially  at  sea. 
This  apparatus  comprises  a  buoyant  hermetically  closing 
receptacle  having  bails  attached  to  head  and  base,  and  a 
prow  carried  by  the  head  bails  for  reducing  the  resistance 


36 
46 

147 


to  the  travel  of  the  loaded  receptacle  through  the  water, 
cables  being  secured  to  said  bails  for  towing,  hoisting,  and 
lowering  said  receptacle. 
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348 
493 


RUF.    Granulators  or  grating  machines. 

BLATHT.    Electro  magnets  for  use  in  electric  meters. 


This  device  for  maintaining  proportionality  down  to  the 
lowest  limit  of  measurement,  without  having  to  discontinue 
the  use  of  iron  in  the  field,  consists  in  the  arrangement  of 
a  second  magnetic  circuit,  the  limit  of  saturation  of  which 
is  reached  at  approximately  that  intensity  of  the  current 
at  which  the  original  uncorrected  field  begins  to  be 
approximately  in  fixed  proportions  to  the  intensity  of  the 
exciting  current. 

494    MONCUR.    Bottle.    [Post  dated,  January  24th,  1905.] 
544    KREMER    &    GES.    FUR  ABWASSERKLARUNG 
m.  b.  H.    Apparatus  for  separating  mud  or  solid 
matter  from  sludge  or  drain  water  in  a  practically 
dry  condition. 
744    LARYMORE  &  HALL.    Boot  and  shoe  fastener. 
1003    HEGEN.    Parallel  vice.    [Date  applied  for  under  Inter- 
national Convention,  September  2nd,  1904.] 

In  this  device  is  used  a  locking  piece  made  in  two  parts, 
one  of  which  has  stop  teeth,  is  movable  on  the  other  part 
and  is  pressed  backwards  by  a  spring  A,  and  the  other 


part  has  a  screw-thread  fitting  on  the  screw  thread  on  the 
spindle,  and  also  slide  cheeks  which  fit  front  and  back 
slideways  of  the  casing,  carrying  the  movable  jaw  of  the 
vice,  and  are  so  formed  that  the  locking  piece  is  raised  to  a 
certain  extent  when  moved  along  slideways. 

1128    CRITCHER  &  WILCOX.    Combination  undergarments 
for  ladies'  use. 

1140    GAMBIN.    Propellers  for  marine  and  aerial  navigation. 

[Date  applied  for  under  International  Convention, 
February  3rd,  1904.] 

This  propeller  has  a  shaft,  a  cone  on  said  shaft,  a  helicoid 
surface  on  said  cone,  a  continuation  of  the  said  helical  sur- 
face on  said  shaft,  the  said  combination  being  of  such  form 
that  its  outline  touches  the  outline  of  an  imaginary  cone, 
having  the  same  base  as  the  first-named  cone. 

1192    LANG.    Platform  elevators. 

1274    HILL.    Valve  for  compound  air  compressors. 


The  valve  has  a  differential  plunger  A,  which,  when  the 
pressure  is  below  normal,  prevents  the  valve  from  per- 
forming its  normal  functions,  and  when  the  pressure 
rises  to  its  normal  value  the  valve  is  free. 

1411  CLIFF  &  CLIFF.  Boxes  for  displaying  and  storing 
articles  and  goods. 

1418  ANDRIEU.  Means  for  nounting  and  securing  printing 
plates  in  formes.  [Date  applied  for  under  Inter- 
national Convention,  September  3rd,  1904.] 

1501  LINKMETER  &  POLLAK.  Manufacture  of  artificial 
silk  f~~«u  solutions  of  cellulose. 


1681    MARCONI'S   WIRELESS  TELEGRAPH   CO.  LTD. 

&  TURNBULL.    Insulators  for  electric  conductors. 

The  insulator  consists  of  a  cord  A  of  fibre,  having  at  its 
ends  metallic  bear-'ngs  B  arranged  to  carry  shackles.  The 


cord  is  enclosed  in  a  waterproof  tube  of  porcelain  or 
vulcanite.  The  ends  of  the  tube  fit  elastically  and  water- 
proof into  sockets.  The  cord  is  oiled  to  prevent  hygroscopic 
action. 

1802    CHRISTY.    Safety  or  other  razors. 

1806  A.  SPIES  G.  m.  b.  H.  Apparatus  for  weighing  railway 
vehicles.  [Date  applied  for  under  International  Con- 
vention, June  11th,  1904.] 

1883  KORNER.  Device  for  changing  the  length  of  the  legs 
of  furniture. 

2291  WERMEISTER.  Automatic  selling  apparatus  for 
postage  stamps  and  the  like.  [Date  applied  for  under 
International  Convention,  March  17th,  1904.] 

2580  TURNER  &  BLACKALL.  Automatic  fluid-pressure 
brakes  for  railway  and  like  vehicles.  [Date  applied 
for  under  International  Convention,  February  24th, 
1904.] 

An  electrically-operated  valve  is  mounted  on  each  vehicle 
provided  with  an  air  pipe  and  main  reservoir  arranged  to 


control  the  communication  between  the  main  reservoir  pipe 
and  the  train  pipe  feed  valve  device,  and  included  in  the 
circuit  of  the  electrically-operated  release  valve,  so  as  to  be 
opened  in  the  "  running "  position  of  the  driver's  brake 
valve. 

2674    PETERSON  &  WHITEHEAD.    Loom  shuttles. 
3355    .^jiBROSE.    Squeegees  and  brooms. 
3371    SCHONBERG.      Mechanism    for   actuating  electrical 
clocks. 

3438    HAASE.    Manufacture  of  candles  and  the  like. 

3596    KNABE  nee  SCHONFELDT.    Tailors'  irons  and  the  like. 

3789    IMPERIALI.  Explosive. 

4106    HOUGHTONS  LTD.,  &  HOUGHTON.    Magazine  hand 
cameras. 

4187    BARTELS  &  DE  LA  PORTE.    Cement  brick  moulding 
machines. 

4566    PHELPS.    Registering  time  padlock. 
4626    DOIG.    Trigger  guards. 
4841    MEYS.    Cream  separators. 

4849    BOULT  (Ad.  Wagner,  S.  Brechtel,  &  Co.).    Dental  stop- 
ping instruments. 
5287    LOCKWOOD.    Blades  of  knives. 

5932    MITCHELL.    Inhaling  compound  for  firemen's  use. 
6102    MELOTTE.     Centrifugal    cre;im    separators.  [Date 

applied  for  under  International  Convention,  March 

26th,  1904.] 
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3b22    BATEAU.    Apparatus  for  governing-  engines  driven  by 
steam  from  di (ferent  sources  at  different  pressures. 
[Date  applied  for  under  International  Convention, 
March  2nd..  1904. J 
Consists  of  a  combination  of  valves  for  admitting  the 
steam,  a    variable   operative   connection    being  provided 
between  them.    The  connection  is  controlled  by  a  governing 


1  \ 
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device,  and  by  a  device  acted  upon  by  the  pressure  of  one 
of  the  supplies  of  steam,  so  that  the  governor  acts  on  the 
valves  simultaneously,  and  as  the  pressure  varies  the  valves 
are  opened  and  closed  respectively. 

4062    RENE.      Sparking    plugs    operating    with  magneto 
electricity,  for  gas  or  oil  engines. 

This  plug  consists  of  external-insulating  plug,  of  a  central 
tube,  and  washers  or  flanges,  the  central  metal  conducting 
wire  screwed  at  its  outer  end  to  receive  nuts,  and  having 


'  its  inner  end  a  flange  and  a  protecting  contact  pin  or  stud. 
By  this  improved  method  of  construction  the  central  con- 
ducting wire,  if  required,  can  be  easily  removed  and  a  fresh 
one  substituted. 

3327  FRIED.  KRUPP  AKT.-GES.  Projectiles.  [Date 
applied  for  under  International  Convention,  April 
20th,  1904.] 

These  projectiles  are  composed  of  steel,  and  have  a 
hollow  space  at  the  rear  end  of  such  internal  diameter  that 
only  a  thin  steel  wall  A  is  left.    This  space  is  provided 


with  a  filling  of  heavy  metal  which  is  wholly  or  partially 
covered  with  a  jacket  of  copper  or  other  soft  material, 
which  serves  to  guide  the  projectiles  in  grooves  of  the  rifling. 

6178  POUCHARD.  Hooks  and  eyes  for  braces,  garments, 
corsets,  waist  belts,  and  other  articles. 

6240  LUDTKE.  Suction  pump  for  raising  liquids  to  great 
height. 

By  means  of  the  swing  bar  the  main  piston  and  auxiliary 
piston  are  alternately  raised  and  lowered.  Upon  the  ascent 
of  auxiliary  piston  the  bottom  valve  is  open  and  liquid  is 
forced  above  this  valve.    At  the  same  time  the  swing  bar 
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forces  the  main  piston  down.  The  valve  A  is  closed  and 
valve  B  is  opened.  When  the  main  piston  is  lifted  the  valve 
B  closes  and  valves  B  and  C  are  opened,  and  the  auxiliary 
piston  is  forced  down  by  outside  air  rjressure. 

<>26 1-    FLETCHER.    Postage  stamps,  adhesive  labels,  and  the 
like. 


6486  LANti.  Apparatus  for  delivering  soap  powder  and  the 
like  having  a  closing  valve  in  the  bottom  aperture. 

7409  MURRLE.  Construction  of  expanding  bracelets,  chains, 
and  the  like. 


Complete  Specifications  open  to  Public  Inspection  befohe 
Acceptance  unoee  the  Patents  Act,  1901. 
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1904. 

C1IEVALLIER  &  CADET.  Targets. 

SCHUTT,  jun.  Air-tight  closure  for  tin  bottles,  tin 
cans,  tin  boxes,  etc.,  by  means  of  a  hollow  cover 
fitted  with  sheets  of  packing  and  a  closing  lever  with 
spring  action. 

GROVER.    Bridge  for  musical  instruments. 

ESSER.  Device  for  indicating  the  names  of  stations  on 
railway  lines,  in  the  passenger  compartments  of  rail- 
way carriages. 

VINSONNEAU  &  HEDELINE.  Road-spraying 
vehicles. 

STONE.    Support  for  use  in  space  telegraphy. 
SANDERS.    Cable  traction  systems. 

1905. 

SOC.  LEPEJtCHE  &  CTE.    Electric  arc  lamps. 
FRIED.  KRUPP  AKT.-GES.    Cooling  crank  pins  and 
shafts. 

ELEKTRIZ1TATS    AKT.-GES.    VORM.    W.  LAH- 

MEYER    &    CO.    Field    magnet    arrangements  of 

alternate  current  electrical  machines. 
FRIED.  KRUPP  AKT.-GES.    Tip  waggons. 
BRIEDE.    Manufacture  of  screw  nuts  and  the  like. 
DUCELLIER.    Conducting  foundation  work  and  mason 

work  under  water. 
LAMME.    Alternating   current  electric  motors. 
LUDEWIG.    Rotary  or  centrifugal  pumps  operating 

with  auxiliary  turbines. 
CHEMISCHE  FABRIK  AUF  ACTIEN  (VORM.  E. 

SCHERING).    Manufacture  of  camphor. 
ROYE.    Fire  tubes. 

LAMME.  Distribution  of  electric  energy  to  apparatus 
capable  of  being  operated  by  direct  and  also  by  alter- 
nating currents. 

WILKINSON.  Combined  inertia  and  centrifugal  speed 
governor,  partly  applicable  as  centrifugal  governor 
only. 

SMITH.  Firearms. 

MAUTZ.    Electric  distant  gas  lighting  device. 
ROBINSON.    Relief  valve  for  locomotive  cylinders  and 
the  like. 

LAUGHTON.    Fish-line  diving  reels. 

STODOLA.    Gas  turbines. 

DE  FRISE.    Ozonising  apparatus. 

NEUBERTH.  Machines  for  making  eyelets  and  other 
articles. 

LINCOLN.    Systems  of  electrical  distribution. 
SMITH.    Bearings  for  rotary  shafts. 
BLISS.    Train  lighting  systems. 

KUGELMANN.    Automatic  telephone  exchange  systems. 
BAYSELLANCE.    Water-tube  boilers. 
COMPAIGNIE  FRANCAISE  DE  VOITURES  AUTO- 
MOBILES.   Automobile  vehicles. 
SHALLOW.    Water  gauges  for  boilers. 
STONE.    Permutation  lock. 

ROY.    Apparatus  for  the  treatment  of  masse  cuite. 
VON  DER"  LINDE  &  BIRSCHEL.    Preserving  tins. 
HIGGINS.    Means  for    supporting  pails  between  the 
knees. 

ZERBE.  Apparatus  for  purification  of  water  by 
electrical  means. 


Railway  Motok  Vehicles. — The  London,  Brighton,  and 
South  Coast  Railway  Company  will  run  a  frequent  service  of 
motor  vehicles  between  Hastings  and  Eastbourne  during  the 
summer,  and  have  given  contracts  for  two  steam  motor  cars 
to  Messrs.  Beyer,  Peacock,  and  Company,  of  Gorton,  Man- 
chester, and  for  two  large  petrol-driven  rail  cars  to  Messrs.  Dick, 
Kerr,  and  Company,  of  Preston.  These  vehicles,  each  accom- 
modating fifty  passengers,  will  be  fitted  with  engines  provided  by 
the  Daimler  Motor  Company,  of  Coventry,  capable  of  developing 
36  horse  power  and  giving  a  normal  speed  of  30  and  a  maximum 
speed  of  55  miles  per  hour. 
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NEW   18in.   SWING    HIGH-SPEED  ENGINE 
LATHE. 

The  accompanying  illustration  represents  a  new  18  in. 
engine  lathe,  recently  built  by  the  F.E.  Reed  Company, 
Worcester,  Mass.,  and  designed  for  use  with  high-speed 
cutting  steels.  The  spindle  is  made  from  a  crucible-steel 
forging,  with  l|in.  hole  through  it.  The  front  bearing 
of  head  spindle  is  3$ in.  diameter  by  7|in.  long.  The 
spindle  nose  is  3J  in.  diameter,  and  is  cut  four  threads 
per  inch.  The  spindle  runs  in  genuine  babbitt  bearings. 
The  cone  pulley  has  four  sections,  the  largest  being  15  in. 
diameter  for  3iin.  belt. 

The  countershaft  is  with  two  friction  pulleys  for  two 
speeds,  200  and  240  revolutions  per  minute.  These  pulleys 
are  16  in.  diameter  for  4  in.  belts,  and  are  so  arranged  that 
they  may  be  oiled  while  running,  thereby  saving  loss  of 
time,  danger,  and  annoyance  in  running  off  the  belts. 
Turning  tools  may  be  used  as  large  as  f  in.  by  1£  in. 

This  lathe  is  fitted  with  plain  rest  or  compound  rest. 
The  rest  is  heavy,  and  has  a  bearing  on  the  bed  its  entire 
length  of  36f  in.,  and  is  stiff  enough  to  stand  any  strain 
required  of  it.    The  V's  on  which  the  rest  slides  have  more 


The  following  is  a  table  of  the  various  speeds  of  the  spindle 
which  may  be  obtained  :  — > 


Counter-shaft 
speed. 

Open  belt. 

Small  back  gear 
ratio. 

Larg 

e  back 
ratio. 

gear 

200 

338,  213,  174,  124. 

89,  64,  46,  37. 

27, 

20,  14, 

10. 

240 

400,  285,  203,  144. 

105,  75,  53,  37. 

32, 

23,  16, 

u. 

The  diameter  of  the  cone  pulley  and  the  ratios  of 
gearing  are  so  made  that  there  is  a  regular  gradation  of 
spindle  revolutions  per  minute  from  400  to  10,  as  may  be 
seen  from  the  foregoing.  This  is  ample  range  for  turning 
any  diameter  up  to  the  full  swing  of  the  lathe  at  any 
cutting  speed  desired.  The  standard  sizes  range  from 
an  8  ft.  to  a  12  ft.  length  of  bed. 


THE   MANUFACTURE  OF  WATER-GAUGE 
GLASSES  AND  OTHER  GLASS  TUBES. 

By  H.  II.  Carter. 

Although  the  use  of  glass  tubes  has  become  so  general 
in  fittings  for  boilers  and  other  steam  apparatus,  few  of 
those  who  use  them  are  acquainted  with  the  way  in  which 
they  are  manufactured  and  annealed  to  meet  the  require- 
ments of  modern  high  pressures  and  temperatures.  We 


NEW    IS  in.    SWING  HIGH 

than  twice  the  wearing  surface  of  the  ordinary  engine  lathe 
of  this  swing.  A  power  cross  feed  is  furnished  with  either 
style  rest.  Independent  rod  and  friction  feed  are  also 
provided.  The  feed  rod  is  driven  by  gearing,  and  has 
automatic  stop  motion.  The  feed  works  are  strong  in 
proportion  to  the  other  parts  of  the  lathe,  and  the  following 
feeds  may  be  obtained :  '/«*,  7.c,  3/32,  and  7I32.  Steel 
rack  and  pinion  for  moving  the  carriage  are  also  provided. 
The  rack  gear  can  be  drawn  out  of  rack,  thus  preventing 
wear  on  these  parts  when  not  required  in  screw  cutting  or 
similar  work. 

The  lathe  with  two  ratios  of  back  gears  can  be  seen  : 
a  small  ratio  of  4'3  to  1,  and  a  large  ratio  of  11 ''28  to  1. 
With  the  open  belt,  and  small  ratio  of  back  gears,  iron 
or  steel  may  be  turned  up  to  5  in.  diameter,  cutting  as 
many  feet  per  minute,  it  is  claimed,  as  the  best  high-speed 
steel  will  stand.  With  the  large  ratio  of  back  gears  any 
work  can  be  done  in  the  lathe  from  5  in.  diameter  up  to 
the  full  swing  of  the  lathe  of  either  cast  iron  or  steel. 


•SPEED    ENGINE  LATHE. 

hope  that  the  following  short  description  of  glass-tube 
manufacture  will  prove  interesting  and  instructive  to  our 
readers.- 

The  glass  blower  first  takes  a  good  blob  of  molten  glass 
from  the  crucible  in  the  furnace,  and  rolls  it  upon  the 
marble  table.  He  then  dips  it  again  in  the  molten  glass 
to  obtain  a  larger  quantity.  By  alternately  blowing  into 
the  tube  and  rolling  the  bulb  thus  formed  upon  his  stone 
table,  he  obtains  a  hollow  cylinder,  the  end  of  which  he 
flattens  upon  the  table.  To  form  a  tube  another  workman 
takes  a  mass  of  molten  glass  upon  the  end  of  his  rod,  and 
fuses  it  upon  the  flattened  extremity  of  the  hollow  cylinder 
which  is  upon  the  tube  of  the  first.  As  soon  as  they  are 
firmly  joined,  the  workmen,  each  holding  one  end  of  the 
hollow  cylinder,  separate  and  walk  slowly  and  at  a  regular 
pace  in  opposite  directions.  The  hollow  cylinder  is  thus 
elongated,  forming:  a  tube,  which  remains  a  tube  no  matter 
ti  what  length  it  be  drawn  out.  The  diameter  and 
thickness  of  the  tube  depend  upon  the  degree  in  which 
it  is  drawn  out.  It  may  be  either  of  large  diameter  or  as 
fine  as  a  hair.    When  the  tube  has  attained  the  desired 
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diameter,  the  heated  glass  is  caused  to  set  by  fanning. 
The  tube  is  then  placed  upon  the  ground,  resting  upon 
short  pieces  of  wood  of  equal  thickness,  placed  in  parallel 
order,  but  a  short  distance  apart.  When  the  tube  is 
perfectly  cold  it  is  cut  up  into  lengths  of  the  required 
dimensions. 

Quick  cooling  makes  the  tubes  brittle,  so  when  a  high 
degree  of  elasticity,  resistance  to  pressure,  and  change  of 
temperature  is  required,  the  tubes  are  usually  tipped  in 
a  chemical  bath  at  a  high  temperature,  and  then  gradu- 
ally cooled  down.  The  annealing  process  is  not  complete 
until  the  tubes  have  been  again  re-heated,  and  then  cooled 
very  slowly  in  the  oven  in  which  they  were  formerly 
heated.  Treated  in  this  way,  tubes  can  stand  a  pressure  of 
3,000  lb.  per  square  inch.  The  heating  and  gradual  cooling 
has  the  effect  of  preventing  the  molecules  from  setting 
too  quickly,  and  gives  elasticity  to  the  material. 

In  days  gone  by  the  thickness  of  the  tube  was  much 
greater  than  it  is  now,  being  frequently  5/i6in.  Experience 
has  shown  that  for  boiler  gauge  glass  tubes  a  thickness 
of  Vic  in.  is  quite  sufficient  to  resist  even  high  pressures. 

The  cutting  of  the  tubes  into  lengths  is  an  important 
point.  No  matter  how  they  be  cut,  the  molecules  next 
to  the  section  cut  are  disturbed,  and  the  tube  is  weakened. 
To  avoid  this  inconvenience  the  extremities  of  the  tubes 
should  be  fused  again,  so  that  the  edges  are  rounded.  If 
this  be  carefully  done  the  tube  will  be  as  strong  as  before. 


LITERATURE. 


"Gas  and  Oil  Engines  Simply  Explained."  By  Walter  C. 
Runciman.  London  :  Percival  Marshall  and  Company, 
29  and  30,  Poppin's  Court,  Fleet  Street,  E.C. 
This  is  another  of  the  well-known  "  Model  Engineer  Series," 
the  object  of  the  handbook  being  to  introduce  the  amateur 
and  engine  attendant  to  a  simple  explanation  of  how  and 
why  a  gas  engine  or  an  oil  engine  works.  Following  a 
general  explanation  of  the  more  important  parts  of  an 
engine,  a  description,  accompanied  by  several  explanatory 
diagrams,  is  given  of  the  various  operations  that  take  place 
whilst  the  engine  is  making  the  ordinary  four-stroke  cycle. 

The  principal  devices  employed  for  the  ignition  of  the 
explosive  mixture — the  metal  tube,  the  porcelain  tube,  and 
the  electric  spark — are  very  clearly  detailed,  and  the 
methods  of  governing  are  instructively  written.  This  is 
accentuated  by  the  number  of  well-drawn  illustrations  show- 
ing how  the  inertia  type  of  governor,  with  its  "  hit-and- 
miss  "  pecker  and  the  centrifugal  governor  controlling  the 
flow  of  air  and  gas,  legulate  the  engine  speed. 

Some  very  practical  notes  on  cams  and  valve  setting  are 
given  which  should  prove  of  much  value  to  the  engine 
attendant,  and  these  include  some  remarks  on  brake 
testing.  A  final  chapter  especially  devoted  to  the  oil 
engine  concludes  a  handbook  that  should  appeal  to  a 
particularly  large  circle  of  amateurs  and  engineers,  who 
cannot  but  profit  by  its  perusal. 
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Concrete  Steel."  A  Treatise  on  the  Theory  and  Practice 
of  Reinforced  Concrete  Construction.  By  W.  Noble 
Twelvetrees.  London  :  Whittaker  and  Co.,  2,  White 
Hart  Street,  E.C. 


A   SELF-CENTERING    FULL-WAY  VALVE. 


A  new  form  of  self-centering  straightway  valve  for  closing 
up  pipes  conveying  steam  or  other  fluid  has  recently  been 
patented  by  Mr.  J.  T.  Williamson,  of  Hexham.  The 
valve  possesses  many  distinct  features  of  advantage  over 
other  types  of  valves.  As  will  be  seen  from  the  illustration, 
when  the  valve  is  full  open  there  is  a  continuation  of  the 
pipe  bore  ;  the  seats  also  are  entirely  protected,  or  when 
partially  open  the  "  inlet "  seat  is  protected.  One  seat  is 
adjustable,  giving  freedom  for  the  valve  to  turn  and  yet 
be  tight,  and  thus  automatically  take  up  wear.  The 
"  adjustable "  seat  prevents  the  valve  from  sticking  by 
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expansion ;  the  spherical  shape  of  the  parts  also  prevents 
this,  and  enables  the  valve  to  find  its  own  position.  The 
valve  is  especially  suitable  for  high  pressures,  since  no 
screwing  down  is  required,  the  pressure  closing  the  valve 
against  the  seat,  while  the  "  adjustable  "  seat  secures  it  in 
position.  The  valve  is  open  or  shut  by  a  quarter  turn  of 
the  hand  wheel,  and  is  reversible,  end  for  end,  or 
upside  down.  The  seat  and  the  valve  are  improved  by 
using,  and  can  be  ground  in  without  removing  any  part, 
using  the  adjustable  handle  to  follow  up  the  grinding  in. 
The  two  plugs  in  the  cover  are  removed  for  the  purpose 
of  putting  in  the  emery  powder.  When  full  open  there 
is  no  pressure  against  the  cover.  The  cutting  action  before 
the  "  lap  "  is  prevented,  as  the  valve  can  be  turned  round, 
giving  four  edges  to  act  upon.  The  arrangement  of  the 
handles  as  shown  upon  the  drawing  is  quite  optional ; 
as  shown,  the  lower  handle  first  takes  the  "nip"  of  the 
valve,  and  also  opens,  closes,  and  nips  up  again.  It  need 
seldom  be  used  except  for  adjustment. 

We  understand  that  these  valves  are  being  well  taken 
up,  a  number  of  them  being  in  use  at  the  Co-operative 
Wholesale  Society  Ltd.,  Manchester,  and  at  the  Wallsend 
power  station  of  the  Newcastle  Electric  Supply  Co.  Ltd. 
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PRACTICAL    NOTES    ON  WATERWORKS 
CONSTRUCTION  * 

By  George  H.  Hughes,  M.I.Mech.E. 

(Continued  from  page  876.) 

Wells. — By  wells  the  author  refers  to  excavations  made  into 
the  earth  by  means  of  digging,  or  by  means  of  grabs  of  such 
a  size  that  workmen  can  descend  the  wells  so  formed. 

The  minimum  size  of  a  dug  well  should  be  4  ft.  diameter  in 
the  clear,  which  gives  enough  room  for  men  to  work  in,  but 
where  large  pumps  have  to  be  fixed,  the  diameter  must  be  large 
enough  to  take  them.  Sufficient  room  should  also  be  left  for 
duplicate  pumps,  and  space  between  the  pumps  for  the  passage 
of  a  man  and  any  part  of  the  pumps. 

When  the  soil  is  dry  and  stiff,  the  excavation  and  lining  of 
the  well  is  a  simple  matter.  It  may  be  excavated  circular  in 
plan  to  several  feet  in  depth,  and  the  steyning  built  up. 

The  hist  15  to  20ft.  should  be  laid  in  cement  mortar,  4Jin. 
work  for  wells  4  ft.  to  5  ft.  diameter,  the  upper  portion  for 
5  to  6  ft.  down,  increased  to  9  in.  work  and  carried  up  above 
the  level  of  the  ground,  or  pump-house  floor.  A  good  plan 
is  to  construct  a  concrete  ring  around  the  outside  of  the  top 
about  12  in.  thick  and  surmount  it  with  blue  Staffordshire  bull- 
nosed  bricks. 

In  wells  above  5  ft.  and  under  7  ft.  diameter,  the  author's 
practice  is  to  increase  the  thickness  of  brickwork  to  9  in. — 
i.e.,  two  4^  in.  rings  with  binding  courses  of  headers  in  some 
instances  at  3  to  4  ft.  intervals,  in  others  with  alternate  courses 
of  headers  and  stretchers.  In  addition  to  the  steyning  to  sup- 
port the  sides,  extra  brickwork  is  sometimes  required  to  support 
the  pump  girders,  guide  stages,  and  rod  and  pipe  stages. 

In  chalk  and  rock  it  is  frequently  unnecessary  to  line  with 
brickwork,  except  the  upper  part  of  the  well. 

Where  water-logged  strata  has  to  be  passed  through  or  into 
the  use  of  iron  cylinders  gives  the  most  satisfactory  results.  The 
first  or  advancing  cylinder  has  a  cutting  edge.  Some  engineers 
and  well  sinkers  prefer  a  slight  bell  mouth  to  this  cutting 
edge,  projecting  about  lin.,  the  object  being  to  give  clearance 
for  the  cylinders  to  follow,  but  the  author  doubts  if  any  advan- 
tage is  gained  by  this. 

The  cylinders  are  sometimes  cast  in  one  shell  in  lengths  )f 
about  6  ft.,  but  more  frequently  are  made  in  sections,  bolted 
together  with  internal  flanges.  The  shell  is  about  1  in. 
thick,  strengthened  by  annular  ribs,  and  brackets  at  the  flanges, 
the  flanges  being  l£in.  thick  and  4  in.  wide.    Some  of  the 
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methods  of  jointing  are  illustrated.  The  flanges  have  a  caulk- 
ing space,  also  a  projection  on  the  shell.  A  butt  joint  is  made 
between  the  vertical  flanges,  by  means  of  pine  strips.  Similar 
joints  are  made  on  the  circumferential  flanges  by  gasket. 

After  the  segments  are  in  position,  the  caulking  space  is 
filled  with  rust  jointing  material,  composed  of  iron  borings,  sul- 
phur, and  salammoniac,  and  caulked  in. 

The  excavations  are  made  from  inside  the  cylinders,  and  the 
cylinders  are  forced  down  to  keep  in  advance  if  possible  of  the 
excavations,  so  as  to  prevent  an  inrush  of  water  or  loose 
material.  When  water  is  being  passed  through,  it  is  some- 
times  possible  to   pump  the    water  out,    and    perform  the 

*  Abstract  of  a  paper  read  before  the  Junior  Institution  of  Engineers,  and 
reproduced  by  permission  of  the  Council,  April  7th,  1905. 


excavations  by  manual  labour,  but  where  this  is  not  possible 
on  account  of  the  volume  of  water,  or  because  of  running  sand, 
the  excavations  are  made  by  a  grab,  and  a  diver  is  employed 
to  occasionally  trim  away  around  the  sides. 

Cylinders  often  require  considerable  weight  to  force  them 
down;  as  the  grip  of  the  earth  and  water  pressure  on  the 
external  surface  holds  them  very  tightly.  The  author  has 
experienced  considerable  difficulty  in  this  respect,  and  found 
that  cylinders  10  ft.  diameter  and  50  ft.  deep  required  neariy 
400  tons  to  keep  them  on  the  move,  the  soil  being  sand  and 
ballast  water-logged. 


Fig.  7.  Fic.  7a.  Fjo.  7b. 


When  designing  a  well,  lined  with  iron  cylinders,  it  is  advis- 
able to  provide  for  telescoping  them,  the  first  30  ft.  from  the 
surface  being  from  1ft.  6  in.  to  2  ft.  larger  than  the  portiou 
below,  and  arranging  also  for  further  telescoping  lower  down 
still,  according  to  the  depth,  say,  reducing  each  50  ft.  by  1  ft. 
in  diameter. 

The  joints  where  the  diameter  is  reduced  are  probably  best 
made  by  the  internal  cylinder  standing  up  lit.  Gin.  to 
2  ft.,  inside  the  outer  cylinder,  and  the  annular  space  filled  up 
with  cement  and  concrete. 

In  some  instances  through  the  shell  of  the  cylinders  holes  are 
made  and  tapped.  Cement  grout  is  pumped  through  them  undor 
pressure  to  fill  up  interstices,  after  which  the  holes  are  plugged 
up.    By  this  means  the  cylinders  are  protected  from  rusting. 

In  loose  soils  a  kerb  or  wood  cylinder  is  frequently  used, 
lined  with  bricks,  which  gives  it  enough  load  to  follow  the 
excavations;  additional  kerbs  are  added,  and  the  procedure 
is  similar  to  that  described  for  iron  cylinders.  When  solid 
strata  is  met  with  the  kerbs  are  underpinned  or  slung,  and  the 
excavations  made  and  the  brick  work  built  up  from  below  to 
meet  them.  In  other  instances  a  kerb  only  is  required  when 
water  is  reached  in  loose  sand  and  gravel,  and  is  made  smaller 
than  the  well ;  this  is  loaded  and  sunk  by  the  excavations  being 
made  from  the  inside. 

Sand,  however,  frequently  comes  in  with  the  water,  and  is  a 
continuous  source  of  trouble  and  expense.  The  author  got  over 
this  difficulty  in  a  well  in  Hampshire  by  sinking  an  iron  cylinder 
or  false  bottom,  made  in  segments,  and  perforated  at  the  bottom. 
The  segments  were  filled  with  layers  of  coarse  sand,  gravel,  and 
stones,  3  ft.  in  depth,  forming  an  inverted  filter;  it  was  kept 
in  position  by  undersailing  the  brickwork  to  the  steyning 
(fig.  6).  The  well  was  9  ft.  diameter  and  100  ft.  deep,  and 
the  cylinder  8  ft.  diameter  by  3  ft.  deep. 

Headings  or  Tunnels. — It  frequently  happens  that  the  yield  of 
water  from  a  well  is  not  sufficient  to  keep  the  pumps  going  a 
reasonable  time,  although  the  yield  per  24  hours  is  enough.  To 
sink  deeper  in  some  instances  is  futile;  increased  storage 
is  required,  and  an  increased  inflow,  which  can  be  obtained  by 
enlarging  the  well  or  by  driving  headings.  This  is  often  done 
'    in  sandstone,  limestone,  and  in  chalk.    The  headings  should  be 
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high  enough  and  wide  enough  for  the  excavators  to  work  in. 
provision  for  conducting  water  away  from  the  men  is  an 
important  point,  so  that  the  heading  or  tunnel  floor  should 
rise  slightly  and  a  conduit  for  water  be  cut  in  the  floor. 

Ventilation  during  Well  Sinking. — Tile  author  has  found  that 
injecting  fresh  air  down  by  means  of  a  Roots'  blower  or  piston 
blower,  through  iron  pipes,  is  the  most  satisfactory  method  of 
ventilation. 

Borings. — Borings  provide  ar.  inexpensive  method  of  passing 
through  water-bearing  strata,  where  the  cost  of  a  sunk  well 
would  be  prohibitive.  They  are  also  very  serviceable  in  obtain- 
ing sections  of  the  strata,  and  in  ascertaining  depths  and  level  < 
of  water.  , 

In  some  instances  they  are  satisfactory  for  waterworks 
purposes;    I.e. — 

(a)  If  the  water  overflows  at  the  surface  or  is  within  range 
of  suction  lift. 

(6)  If  the  boring  is  from  the  bottom  of  a  well  the  water 
comes  into  the  well  within  the  range  of  suction  pumps. 

(c)  If  near  a  well  so  that  a  tunnel  can  be  driven  from  the 
bottom  of  well  to  con&nct  the  water  from  bore-hole  to  well. 

(d)  When  the  demands  are  not  great  so  that  a  bore-hole 
pump  of  comparatively  moderate  size  can  be  used. 

Where  the  water  level  of  a  boring  is  not  more  than  200ft. 
from  the  surface,  it  is  always  better  to  sink  a  well  large  enough 
to  take  pumps   than  to  use  bore-hole  pumps. 

The  most  common  method  of  boring  is  by  means  of  iron  or 
steel  rods  in  lengths  of  10  to  20  ft.,  connected  together  with 
screwed  and  socketed  joints.  Chisels,  augers,  and  shells  are 
connected  as  required  at  the  lower  end.  A  stage  or  gantry  is 
creeled  over  the  site  high  enough  to  admit  of  connecting  and 
disconnecting  the  rods  and  pipes.  Sometimes  the  crab  is  placed 
on  top  of  the  gantry,  in  other  cases  the  crab  is  on  the  ground, 
and  a  snatch  block  fixed  to  the  gantry. 

A  guide  pipe  is  usually  hist  fixed  in  the  ground,  large  enough 
to  pass  the  lining  tubes.  The  boring  tool  and  one  rod  is  then 
used,  and  when  the  depth  is  sufficient  additional  lengths  of  rods 
are  connected.  As  the  boring  proceeds,  lining  tubes  are 
inserted,  the  first  length  being  provided  with  a  steel  shoe  to 
protect  the  edge  of  the  tube  and  to  cut  its  way  when  forced  by 
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the  weigh!  of  tubes  or  by  driving.  The  lining  tubes  now 
generally  used  are  of  mild  steel  with  flush  screwed  joints;  they 
vary  in  thickness  according  to  size,  the  usual  thickness  being  as 
follows :  — 

Diatn.  of  tube.  Thickness.        Diam.  of  tube.  Thickness. 

Inches.  Inches.  Inches.  Inches. 

4    i  to  §  12    8  to  | 

6    \  to  |  15  to  24   A  to  § 

9    f  to  $ 

The  author  has  used  cast-iron  pipes  24  in.  inside  diameter. 
1  in.  thick,  the  joints  being  made  by  steel  sockets  and  set- 
snows,  and  the  outside  of  the  pipe  being  turned  down  to  take 


c  collars,  and  laced  at  the  butt  joint.  Cast-iron  pipes  for 
huge  Ik  rings  have  been  used  during  the  la^t  titty  years  by  some 
well  borers,  and  they  have  proved  durable  and  efficient. 

The  tubes  should  be  kept  to  follow  the  boring  as  close  as 
possible,  otherwise  the  boring  may  run  out  of  plumb,  as  1  he  tool 
and  rod  too  much  in  advance  are  not  properly  guided.  Brokell 
tools  and  the  stoppage  caused  by  the  "  jam ining  "  below  the  shoe 
are  more  often  than  not  due  to  this  circumstance. 

Some  well  borers  use  round  ropes,  others  flat  ropes,  instead  of 
nids,  while  others  use  wood  rods  with  iron  joints. 

Steam  power  is  generally  employed  for  deep  borings.  Hard 
strata  may  he  bored  by  means  of  the  diamond  drill,  consisting  of 
a  crown  or  ring  on  the  faces  of  which  black  diamonds  are  set. 
The  rods  used  are  generally  in  Ihe  form  of  tubes,  down  which  a 
stream  of  water  is  pumped  which  brings  up  the  cuttings  or 
ground-off  material:  At  the  lower  end  of  the  rods  a  tube  is 
connected  above  the  drill,  and  takes  the  core,  as  the  drill  only 
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cuts  an  annular  space.  The  rods  are  revolved  by  gearing,  driven 
by  pever,  and  are  only  disconnected  when  the  depth  cut 
corresponds  to  the  length  of  the  core  tube.  The  core  is  held  in 
the  core  tube  by  ratchet  act  ion  catches,  and  when  the  rods  are 
raised  the  core  breaks  off  at  the  drill  face  or  close  to  it.  The 
advantages  of  this  system  are  solid  cores  and  fairly  rapid  work 
in  hard  strata. 

The  cost  of  the  well  boring  varies  with  the  nature  of  the 
strata,  position  of  site,  size,  and  depth.  For  small  or  shallow 
borings  the  cost  of  transit  and  erection  of  tackle  amount  to  as 
much  and  sometimes  more  than  the  cost  of  labour  and  lining 
tubes  for  the  execution  of  the  work. 

Resting. — Testing  the  yield  of  a  boring  when  the.  water  is  more 
than  25  ft.  from  the  surface  is  an  expensive  matter,  as  a  bore- 
hole pump  has  to  be  put  down,  or  an  air  lift  applied.  (Fig  7a  and 
760  T1,e  author  has  tried  the  latter  plan,  and  considers  it  a  ready 
means  of  testing,  but  he  cannot  recommend  its  use  for 
permanent  work  on  the  ground  of  low  efficiency.  In  some  cases 
an  air  lift  may  be  the  best  permanent  means  of  raising  water 
from  bore-hole's,  but  under  usual  conditions  a  mechanically 
worked  pump  is  more  economical,  the  efficiency  or  duty  being  so 
much  higher  in  the  latter.  In  most  cases  the  efficiency  of  an 
air  lift  is  only  40  to  50  per  cent,  while  that  of  a  pump  is  60  to 
90  per  cent. 

Sand  blows  in  borings  are  frequently  met  with,  ihe  writer 
has  experienced  great  trouble  from  this  cause,  and  has 
effectually  overcome  the  difficulty  by  his  invention  of  strainers 
inserted  in  the  boring  tubes.  These  strainers  have  fine  slots  cut 
lono-itudinally,  diverging  to  a  V  towards  the  centre  ol  the  tube. 
The  tubes  are  slotted,  and  the  strainers  fitted  and  held  secure 
by  set  screws,  and  made  flush  to  both  inside  and  outside  ot  the 
tiibes.  The  strainers  are  usually  of  gun  metal,  to  resist  corro- 
sion. Figs.  8  and  9  show  these  strainers  and  the  bore  pipe,  the 
first  length  of  the  pipe  with  the  shoe  is  plugged  by  a  concrete 
plug  after  the  boring  operations  are  completed  if  the  strata  is 
sand.  If  the  boring  tube  enters  an  impervious  bed  a  plug  a 
unnecessary.  A  20in.  bore  hole  lined  with  steel  tubes  and  fitted 
with  these  strainers  gave  60,000  gallons  of  water  per  hour,  tree, 
from  sand.  Previous  to  their  application  the  sand  was  a  con- 
stant trouble  and  expense.  Other  borings.  5,  9,  and  13  in.,  have 
been  dealt  with  in  this  manner,  and  the  sand  excluded  Sand 
can  be  filtered  through  wire  gauge  and  caught  as  it  leaves  a 
boring.  With  this  object,  Mr.  F.  S.  Cripps.  A.M.Inst.C.Ji.,  has 
invented  an  apparatus,  shown  in  fig.  10. 
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The  trouble  with  sand  is  not  only  apparent  by  its  choking  and 
cutting  pumps  and  vaives,  but  by  its  blocking  up  the  bore  pipe 
and  retarding  or  finally  stopping  the  yield  of  water.  The  only 
permanent  remedy  appears  to  be  to  really  prevent  the  sand  from 
entering  the  bore  pipe  or  well,  which  the  writer  has,  by  the 
application  of  his  device,  satisfactorily  accomplished,  for  even 
after  the  elapse  of  two  or  three  years  the  water  flows  as  freely 
as  ever,  and  is  perfectly  clear  and  free  from  sand. 

Gravitation  Supply. — Supply  by  gravitation  without  pumping 
is  always  the  desideratum  where  a  reservoir  at  a  level  high 
enough  to  supply  the  district  and  to  overcome  friction  in  mains 
and  pipes  can  be  provided. 

Maximum  Flow,  and  not  Average,  to  be  provided  for. — In 
deciding  on  the  level,  it  must  be  borne  in  mind  that  the 
maximum  rate  of  flow  must  be  provided  for.  Two  and  a  half 
times  the  average  flow  may  be  taken  as  the  maximum  for  towns, 
and  three  times  for  estates  and  isolated  supplies. 

In  a  town  of  50,000  inhabitants  the  rate  of  flow  for  six  days 
gave  as  a  result  a  maximum  of  3  15  times  the  daily  average 
between  9  and  10  a.m.,  according  to  Dr.  Pole,  on  water  supply, 
1885.  At  Edinburgh,  in  1883,  the  maximum  flow  wa*s  one  and  a 
half  times  the  daily  average. 

The  size  and  gradient  of  the  mains  are  therefore  two 
important  factors  in  selecting  a  reservoir  site.  Another  con- 
sideration, equally  important,  is  that  the  cost  of  pumping  is 
proportional  to  the  height  to  which  the  water  has  to  lie  raised,  so 
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that  when  a  reservoir  site  is  selected  in  conjunction 
with  pumping  it  should  lie  as  near  to  the  pumps 
as  possible,  and  at  as  low  a  level  as  will  afford  the 
district  protection  from  fire.  In  some  districts  several  reservoirs 
at  different  levels  are  advisable,  commanding  their  own 
particular  zone  of  supply,  intercommunication  being  provided 
for  use  in  an  emergency. 

The  size  and  gradient  of  a  main  can  be  calculated  from  data 
given  later  on  under  "  Mains  and  Pipes,"  bearing  in  mind  that 
it  is  advisable  to  provide  for  about  two  and  a  half  times  the 
average  flow,  or,  allowing  30  gallons  per  day  per  head  of 
population,  the  maximum  flow  calculated  by  the  author  is  0  052 
gallons  per  minute  per  head  at  10  a.m. 

Gravitation  Contour  of  Section. — A  uniform  slope  of  gradient 
is  the  ideal  coudition,  but  this  cannot  be  obtained  in  the 
majority  of  cases.  If  the  contour  of  the  ground  lies  below  the 
hydraulic  mean  gradient,  no  loss  of  effect  will  result  by  following 
the  irregularities  of  the  ground  (^excepting,  of  course,  that  due 
to  the  friction  of  the  longer  length  of  main),  providing  that  air 
valves  are  fixed  at  all  the  high  points  and  wash-outs  at  low 
points. 

Fig.  11  illustrates  an  imaginary  case  where  the  line  M  G 
represents  the  mean  gradient. 

When  the  contour  of  the  ground  rises  above  the  hydraulic 
mean  gradient,  as  (fig.  12)  at  A,  it  is  necessary  to  have  a  larger 
main  from  M  to  A,  the  capacity  of  which  is  calculated  by  head 
and  length  M  A  equal  to  the  capacity  of  a  main  with  head 
and  length  A  G.  If,  however,  the  main  of  uniform  size  could 
be  laid  at  less  cost  by  cutting  through  contour  A  than  a  larger 
main  M  to  A,  it  would  be  better  to  cut  or  tunnel  A. 


Sometimes  the  whole  contour  lies  above  the  mean  hydraulic 
gradient  (tig.  13);  then  gradients  MA,  A  15,  and  BG  can  be 
found,  so  that  the  line  of  main  lies  below  them,  and  suitable 
sized  pipes  are  decided  upon  for  the  lengths  and  heads  M  A,  A  B, 
and  B  G. 

Example.— Suppose  MA,  4,000  yards  fall  23-84  ft. 

A  B,  3,000  „  „  51-65  ft. 
BG,  2,000     „     ,,153-51  ft. 

It  will  be  found  that  a  10  in.  main  M  to  A,  an  8  in.  main 
A  to  B,  and  a  6  in.  main  B  G,  are  suitable  sizes  for  a  required 
discharge  of  380  gallons  per  minute  at  G. 

(To  be  continued.) 


POWER  GAS   PLANTS,  AND  SOME  OF 
THEIR  USES* 

Discussion — Continued  from  page  S70. 

Mr.  Bellamy  and  some  other  speakers  made  reference  to 
engines  workiug  years  ago  with  suction  plants.  This  might 
be  the  case,  but  they  certainly  never  worked  well  until  the 
requirements  were  thoroughly  understood;  in  fact,  Mr.  Rigby 
had  before  him  a  paper  communicated  by  Mr.  Dowson  to  the 
Institution  of  Civil  Engineers  late  in  1901,  in  which  he  said 
that  suction  plants  had  not  so  far  been  successful  for  gas- 
engine  work.  Mr.  Rigby  suggested  to  the  members  of  the 
association  that  they  should  read  this  paper,  as  it  would  give 
them  an  accurate  idea  of  the  state  of  affairs  in  connection 
with  power  gas  plants  in  this  country  about  the  time  that 
Messrs.  Crossley  brought  out  their  first  regenerative  power 
gas  plant  to  work  with  anthracite.  At  the  time  this  plant 
was  introduced  it  was  a  great  departure  from  existing  practice, 
and  they  were  told  by  various  eminent  authorities,  including 
Mr.  Dowson,  that  they  would  never  succeed  in  working  with- 
out a  gas  holder.  But  it  would  be  seen  that  these  predictions 
had  been  falsified,  and  there  were  scores  of  suction  plants 
made  now  without  any  gas  holder  at  all,  including  those  men- 
tinned  by  Mr.  Dowson.  Mr.  Bellamy  further  said  there  were 
suction  gas  plants  working  on  the  continent  of  large  powers, 
but  did  not  state  where  they  were  working,  and  how  many  of 
them  were  existing.  Personally,  he  had  not  seen  or  heard  of 
any  others  so  large  as  those  mentioned  in  his  paper,  and  in 
these  days  of  exalting  foreign  nations  he  thought  it  a  pity 
Mr.  Bellamy  should  take  up  such  an  attitude,  as  he  certainly 
thought  and  hoped  to  prove  to  them  that  the  so-called 
"superiority"  of  the  foreign  plants  was  a  myth.  Mr.  Bellamy 
seemed  also  of  the  opinion  that  because  the  tendency  of  the 
large  German  makers  was  in  the  direction  of  an  outside 
vaporiser  that  it  was  the  best.  This  was  not  the  case,  as  with 
the  outside  vaporiser  as  arranged  by  them  there  was  more 
radiation  loss  than  was  possible  with  the  types  of  plant  he 
had  described.  There  was  a  recent  large  installation  of  plants 
of  the  make  of  Julius  Pinsch  (to  whom  Mr.  Bellamy  specially 
referred)  at  Scheveningen,  in  Holland,  in  which  there  are 
six  units  of  350  horse  power  each,  together  with  six  gas  engines 
of  350  horse  power  each.  He  was  informed  some  time  ago  by 
the  engineer  in  charge  that  the  full  load  test  of  this  installa- 
tion worked  out  at  P76  lb.  of  coke  per  kilowatt.  This  was 
distinctly  30  per  cent  less  economical  than  the  Howrah  test 
also  on  coke.  He  thought  it  would  also  be  of  interest,  after 
what  he  had  said  about  the  use  of  coke,  to  know  that  its  use 
since  the  test  had  been  discontinued  in  this  installation  owing 
to  the  tar  difficulty,  and  they  now  worked  on  anthracite  fuel 
alone.  Where  then,  Mr.  Rigby  asked,  was  the  superiority 
of  the  foreign  plants?  Mr.  Atkinson  had  referred  to  Mr. 
Bellamy's  remarks  on  water  spray,  so  that  he  (Mr.  Rigby) 
would  2'ass  this  point.  With  reference  to  Mr.  Humphrey's 
remarks  and  criticisms  on  the  paper,  Mr.  Rigby  hoped  he  was 
prepared  to  receive  his  answer  with  the  good  humour  he 
referred  to  a  fortnight  ago,  as  being  desirable  in  matters  of 
this  kind.  In  the  first  place,  Mr.  Humphrey  had  said  that 
Mr.  Rigby  confused  the  ammonia  recovery  plant  with  the 
producer  plant  when  he  mentioned  that  an  adaptation  of  the 
ammonia  recovery  plant  was  on  the  market  for  moderate 
powers.  This  kind  of  criticism  need  not  be  treated  seriously 
by  him.  He  was  glad  to  see  that  Mr.  Humphrey  acknow- 
ledged the  fact  that  plants  could  be  made  cheaper  than  those 
of  the  Mond  type,  but  he  (Mr.  Rigby)  differed  entirely  from 
him  when  he  further  said  that  such  simple  plants  were  cut 
down  to  a  minimum  with  the  object  of  catching  the  customer's 
eye  by  a  low  first  cost.  It  should  be  of  interest  to  the 
members  of  the  association  to  know  that  the  first  bituminous 
plants  made  by  Messrs.  Crossley  were  almost  precisely  like 
the  Mond  type,  but  they  were  found  very  unsatisfactory, 
cumbersome,  and  expensive,  and  this  led  them  to  experiment 

*  Paper  read  before  the  Manchester  Association  of  Engineers,  by  Mr.  T.  Rigby 
on  March  25th,  1905. 
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in  other  directions;  the  result  of  which  experiments  was  the 
new  type  of  bituminous  plant  described.  With  reference  to 
Mr.  Humphrey's  remarks  in  which  he  referred  to  the  storage 
bell,  the  speaker  said  that  he  was  most  emphatically  of  the 
opinion  that  to  fix  such  tar  in  the  manner  described  by  Mr. 
Humphrey  was  impossible,  and  that  he  was  not  alone  in  this 
opinion.  His  argument  that  he  got  no  tar  in  his  regenerator 
pipe  was  very  weak  indeed,  and  as  a  point  of  fact  he  would 
get  no  tar  in  his  regenerator  if  he  had  no  storage  bell  in  his 
producer  at  all,  and  he  would  presently  explain  to  them  why. 
He  had  had  to  do  with  gas  plants  in  which  the  recovery  of 
ammonia  was  carried  out,  and  in  which  the  gas  producers  had 
no  storage  bells  at  all,  and  the  results,  at  anyrate  as  far  as 
tar  was  concerned,  were  precisely  similar  to  those  in  Mond 
plants.  He  had  also  seen  experiments  carried  out  with  and  without 
the  storage  bell  in  gas  producers,  and  he  had  never  yet  been 
able  to  obtain  any  trace  of  heavy  hydrocarbons  which  had  been 
fixed  permanently  in  the  gas  at  the  same  working  tempera- 
ture. What  were  the  facts  of  the  case  ?  When  one  considered 
that  the  gas  leaves  thi>  pipe  regenerator  in  the  Mond  process 
at  a  temperature  something  like  350  deg.  Cen.,  and  that 
no  tar  or  oil  vapours  condensed  until  the  temperature  of  the 
gas  was  reduced  to  something  like  100  deg.  Cen.,  it  required 
a  great  stretch  of  imagination  to  believe  that  any  tar  could 
possibly  be  brought  down  in  such  a  regenerator  when  working. 
The  only  reason  Mr.  Humphrey  gave  for  his  assumption  was 
that  at  any  time  he  could  obtain  fine  dust  from  this  regenera- 
tor, which  came  out  like  dry  sand.  How  anyone  knowing 
the  above  facts  as  to  temperature  could  expect  anything  but 
dry  dust  and  gas  at  a  temperature  of  350  deg.  Cen.  surprised 
him,  and  to  absolutely  claim  fixing  of  the  tar  on  such  evidence 
as  Mr.  Humphrey  had  given,  both  here  and  in  his  various 
papers,  had  always  been  a  source  of  wonder  to  him.  Mr. 
Humphrey  had  further  objected  to  the  author's  remarks  com- 
paring hydrogen  gas  with  carbon  monoxide,  and  he  criticised 
his  definitions,  but  this  did  not  affect  the  main  statement 
that  volume  for  volume  carbon  monoxide  and  hydrogen  were 
approximately  of  the  same  heat  value,  calculating  them  on 
the  higher  scale  which  assumed  that  the  latent  heat  of  the 
steam  formed  during  combustion  was  condensed.  It  was 
impossible  in  practice,  either  in  gas  engines  or  for  heating 
work,  to  condense  this  steam,  as  it  would  become  necessary  to 
do  so  to  reduce  the  products  of  combustion  to  normal  tempera- 
ture. This  was  impossible,  and  for  practical  work  the  better 
basis  on  which  to  compare  such  gases  was  what  was  known  as 
the  "  lower  scale,"  in  which  it  is  assumed  that  the  latent  heat 
of  the  steam  cannot  be  recovered.  They  would  clearly  under- 
stand, said  Mr.  Rigby,  that  carbon  monoxide  when  burnt 
produced  carbon  dioxide,  and  no  latent  heat  loss  was  experi- 
enced; and  it  was  quite  clear  to  anyone  that,  comparing  two 
gases  of  the  same  heat  value  on  the  higher  scale,  one  con- 
taining 30  per  cent  of  hydrogen  and  the  other  15  per  cent, 
that  the  net  value  of  the  two  gases  was  not  the  same  on  the 
lower  scale,  the  gas  containing  the  lowest  percentage  of 
hydrogen  having  more  heat  available  for  practical  work.  He 
had  also  stated  that  the  rate  of  propagation  of  explosion  of  H 
is  too  high  for  gas-engine  work.  This  statement,  Mr.  Hum- 
phrey had  informed  them,  only  applied  to  pure  hydrogen 
burning  in  oxygen  or  air,  but  not  to  Mond  gas  burning  in  air. 
This  was  a  very  curious  statement  to  make,  but  it  was  quite 
clear  to  Mr.  Rigby  that  the  percentage  of  hydrogen,  at  any- 
rate in  a  mixture  of  gas  and  air,  was  a  guide  to  its  inflam- 
mability. Mr.  Humphrey  gave  no  reason  for  this  statement, 
but  simply  stated  it  as  a  fact  which  would  shortly  be  proved 
to  be  incorrect.  Mr.  Humphrey  stated  further  what  he  called 
the  facts  and  requirements  of  a  good  power  gas.  He  talked 
of  an  indicator  card  with  a  rounded  top  being  desirable,  and 
as  being  obtained  when  using  Mond  gas.  Further,  he  claimed 
that  the  thermal  efficiency  must  be  high  with  such  a  card. 
This  was  a  very  bold  statement,  and  was  against  the  experience 
of  every  gas  engine  authority.  Prom  a  thermal  efficiency 
point  of  view  that  card  was  the  most  efficient  in  which  the 
maximum  temperature  was  obtained  before  the  piston  com- 
menced to  move  from  the  in-centre.  It  would  be  easily  under- 
stood that  if  the  maximum  temperature  had  not  been  obtained 
before  the  piston  had  commenced  to  move  frdto  the  in-centre 
that  the  ratio  of  expansion  must  be  decreased.  On  the  ratio 
of  expansion  mainly  depended  the  efficiency  of  the  gas  engine, 
and  it  was  very  clear  to  him  that  Mr.  Humphrey's  assumption 
had  no  foundation.  The  fact  was  that  the  gas  produced  by 
Dr.  Mond  had  no  special  virtue  at  all  in  producing  an  indicator 
card  with  a  rounded  top.  This  was  purely  a  question  of  the 
design  of  the  engine,  and  the  probability  was  that  with  an  engine 
giving  such  an  indicator  card  the  rounded  top  would  be  shown 
in  the  diagram,  whether  the  gas  was  blast  furnace  gas  or 
producer  gas.  For  proof  of  this  he  would  refer  them  to  the 
indicator  cards  which  were  taken  from  the  test  of  the  400 
horse  power  Crossley  gas  engine  at  Winnington,  working  on 
Mond  producer  gas,  which  was  given  in  Mr.  Humphrey's  1901 
paper,  read  before  the  Institution  of  Mechanical  Engineers, 


and  from  which  they  would  see  that  the  maximum  temperature 
of  combustion  was  obtained  almost  on  the  clearance  line,  and 
before  the  engine  commenced  to  move.  This  was  the  type  of 
diagram  to  be  aimed  at  to  obtain  high  thermal  efficiency.  He. 
made  another  curious  statement  when  he  said  that  in  reality 
both  H20  and  C02  were  useful  in  keeping  down  the  maximum 
pressure  of  the  explosion  owing  to  their  high  specific  heats. 
The  specific  heat  of  steam  and  carbonic  acid  at  high  tempera- 
tures were  not  known  accurately,  and  could  only  have  been 
assumed;  but  as  far  as  present  knowledge  went  the  specific 
heat  of  steam  was  about  one  and  a  half  times  that  of  carbonic 
acid  at  the  combustion  temperature,  and  yet  in  the  same  breath 
Mr.  Humphrey  stated  that  owing  to  their  high  specific  heats 
they  were  both  useful.  Mr.  Humphrey  had  been  to  some 
trouble  to  prove  that  steam  is  valuable  owing  to  its  high 
specific  heat  in  keeping  down  maximum  temperatures;  but 
any  such  idea  of  suppressing  the  maximum  pressure  was  a 
fallacy.  It  was  a  well-known  fact,  acknowledged  by  every  gas 
engine  authority,  that  any  si^pression  of  heat  at  the  point 
of  explosion  adversely  effected  the  thermal  efficiency  of  the 
engine,  and  the  higher  the  increase  of  pressure  after  ignition 
the  more  economical  the  engine.  It  followed,  therefore,  that 
as  the  specific  heat  of  carbonic  acid  was  less  than  that  of 
steam  at  the  same  temperatures,  that  a  greater  increase  of 
pressure  would  be  obtained  with  carbonic  acid,  which  was 
precisely  what  he  had  been  claiming,  as  carbonic  acid  was  the 
produce  of  combustion  of  carbonic  oxide,  which  he  had  said 
was  preferable  to  hydrogen  for  gas  engine  work.  Mr.  Hum- 
phrey had  referred  to  indicator  cards  in  possession  of  Pro- 
fessor Burstall.  He  (Mr.  Rigby)  had  seen  these  indicator 
cards,  and  he  understood  from  Professor  Burstall  that  the 
question  of  the  quality  of  the  producer  gas  had  nothing  to 
do  with  these  cards.  As  a  point  of  fact  the  cards  had  been 
obtained  on  the  experimental  engine  of  200  horse  power  of 
the  Research  Committee  of  the  Institution  of  Mechanical 
Engineers,  and  any  such  cards  were  no  criterion  of  the  quality 
of  any  particular  gas.  Mr.  Humphrey  had  fallen  into  the 
error  of  supjwsing  that  the  quality  of  the  gas  was  the  only, 
consideration  which  governed  the  mean  pressure  of  an  indicator 
card  taken  from  a  gas  engine.  He  (Mr.  Rigby)  had  received 
a  most  emphatic  denial  from  Professor  Burstall  that  Mond 
gas  had  had  any  virtue  in  obtaining  these  special  cards.  Mr. 
Humphrey  made  another  serious  error  when  he  assumed  that 
because  coal  gas  contained  between  40  and  50  per  cent  of 
hydrogen  it  was  a  more  inflammable  gas  than  the  gas  he  was 
defending.  He  had  overlooked  the  fact  that  the  inflam- 
mability for  practical  work  depended  not  on  the  percentage 
of  hydrogen  in  the  actual  gas,  but  in  the  percentage  present 
in  the  mixture  of  gas,  with  the  air  necessary  for  its  combus- 
tion either  in  a  gas  engine  cylinder  or  for  heating.  Taking 
the  case  for  gas  engine  work.  When  coal  gas  was  used  the 
explosive  mixture  was  generally  formed  from  something  like 
10  of  air  to  1  of  bas  by  volume.  Assuming  50  per  cent  of 
hydrogen  in  the  original  gas,  this  worked  out  to  about  4'54 
per  cent  by  volume  in  the  mixture. 

100  x  11     ...  , 

 =  4  54  per  cent. 

50  F 

Tailing  the  figures  of  the  test  given  in  Mr.  Humphrey's  paper 
of  1901  of  the  400  horse  power  Crossley  gas  engine  at  Win- 
nington, the  proportions  of  gas  to  air,  calculating  on  the  piston 
displacement  of  the  engine,  came  out  ajoproximately  at  1  of 
producer  gas  to  2  34  of  air  by  volume.  The  analysis  of  the 
gas  given  in  conjunction  with  the  test  showed  29  per  cent  of 
hydrogen  in  the  original  gas,  and  calculating  this  out  the 
percentage  of  hydrogen  in  the  mixture  came  out  to  some- 
thing like  8  9  per  cent  by  volume,  or  nearly  double  that  of 
coal  gas. 

100  x  3  34     fi.Q  . 

 =  8  9  per  cent. 

29  1 

Taking  the  gas  usually  produced  in  the  bituminous  gas 
producers  made  by  the  speaker's  firm,  and  which  usually  con- 
tained about  14  per  cent  of  hydrogen  by  the  same  rules, 
assuming  the  heat  value  to  be  the  same  as  Mond  gas,  the  pro- 
portion came  out  approximately  to  4'2  per  cent  of  hydrogen 
in  the  mixture  by  volume,  or  slightly  less  than  the  coal  gas 
mixture.  It  would  certainly  be  seen,  then,  that  when  using 
the  gas  produced  by  Dr.  Mond  the  inflammability  of  the 
gas  in  practice,  was  approximately  twice  that  of  coal  gas,  and 
this  was  his  own  experience  with  it,  and  was  the  cause  of  his 
remarks  on  inflammability  in  the  paper.  Too  much  inflam- 
mability in  the  mixture  meant  increased  danger  from  pre- 
iguition,  and  as  low  compressions  were  a  necessity  when  using 
Mond's  gas,  he  thought  he  was  absolutely  correct  in  stating 
that  this  gas  was  not  the  best  gas  for  power.  It  should  be 
made  quite  clear  that  if  the  recovery  of  ammonia  in  the  gases 
was  attempted  it  was  necessary  to  produce  a  gas  containing 
a  large  percentage  of  hydrogen,  although  it  was  by  no  means 
certain  to  his  mind  that  it  was  necessary  to  make  such  a  gas 
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as  that  produced  by  Dr.  Mond.  He  thought  it  possible  by 
judicious  design  to  reduce  the  amount  of  C02  in  the  gas  and 
inciease  the  carbon  monoxide  at  the  expense  of  the  C02  and 
the  hydrogen,  so  obtaining  a  better  heat  efficiency,  and  this 
he  was  striving  to  do  in  the  ammonia  recovery  plant,  which 
would  shortly  be  working  at  Openshaw.  He  had  not  given 
the  impression,  so  far  as  he  was  aware,  that  he  objected 
to  such  inflammable  gas  absolutely  when  made  from  recovery 
gas  plants,  as  what  was  lost  in  the  heat  efficiency  of  the  gas 
was  compensated  for  by  recovery  of  the  sulphate  of  ammonia, 
and  the  result  was  a  net  commercial  gain.  Mr.  Humphrey 
assumed  in  his  criticism  that  he  did  object  absolutely  to  such 
inflammable  gas,  whether  produced  from  recovery  gas  plants 
or  not,  but  if  Mr.  Humphrey  had  read  the  paper  clearly  he 
would  have  seen  that  about  the  middle  of  page  4  it  said : 
"  In  ammonia  recovery  plants  it  is  necessary  to  have  excess 
of  steam  to  conserve  the  ammonia  and  prevent  its  decom- 
position. But  where  no  attempt  is  made  to  recover,  such 
sacrifice  of  heat,  in  the  writer's  opinion,  is  not  necessary,  pro- 
vided certain  points  are  attended  to  in  both  engine  and 
plant."  This  seems  to  him  very  clear,  and  such  were  his 
opinions  still.  Mr.  Humphrey,  however,  stated  that  what  the 
author  objected  to  in  one  place  he  deliberately  approved  of 
in  another  in  the  form  of  water  spray  in  a  gas  engine,  and 
he  argued  that  because  of  this  the  speaker  was  not  consistent. 
It  should  be  made  very  clear  that  water  was  not  injected  into 
the  gas  engine  cylinder  because  it  was  a  good  thing,  but  as  a 
means  to  an  end.  The  question  of  water  or  steam  present  at 
combustion  had  nothing  to  do  with  it  at  all.  Mr.  Humphrey 
had  given  some  round  figures  for  Mond  gas  which  was  in  use 
at  the  present  time,  but  there  was  nothing  exceptional  in  these 
figures,  the  majority  of  this  gas,  as  acknowledged  by  Mr. 
Humphrey,  being  used  for  heating  purposes.  The  quantity 
mentioned  did  not  represent  more  than  about  l/100th  the 
total  quantity  of  the  gas  produced  for  such  work.  Siemens 
alone  had  many  more  times  this  quantity  at  work,  and  as  to 
the  quantity  used  in  gas  engines,  the  figure  given  by  Mr. 
Humphrey  was  not  as  large  as  had  been  supplied  by  Messrs. 
Crossley  in  their  own  gas  engines,  and  with  their  own  producer 
gas  plants,  so  that  there  was  nothing  to  be  excessively  proud 
about  in  Mr.  Humphrey's  figures.  Mr.  Humphrey  stated  that 
the  Howrah  test  for  efficiency,  which  was  claimed  as  the 
highest  on  record,  had  been  beaten  by  the  Premier  engine 
mentioned  in  his  1901  paper  (page  193),  combined  with  the 
Mond  plant.  On  looking  this  up  he  found  that  the  test 
referred  to  was  ~the  Premier  engine  working  with  only  one 
cylinder,  the  best  two  hours  of  a  six-hours  test  coming  out 
at  33  65  per  cent  thermal  efficiency  (higher  scale).  The  figure 
given  for  the  efficiency  of  the  gas  producer,  viz.,  84  per  cent, 
at  first  sight  might  be  read  by  the  man  in  the  street  as  the 
correct  one,  but  as  this  included  no  allowance  for  auxiliary 
steam  or  power  absorbed  by  driving  machinery,  when  cor- 
rected for  these  the  real  efficiency  of  the  gas  producer  was 
only  about  67  per  cent,  which  combined  results  came  out  well 
below  the  Howrah  efficiency  of  2654  per  cent.  Mr.  Humphrey 
evidently  anticipated  the  speaker's  line  of  reply  when  he  stated 
that  in  the  Mond  plant  such  steam  was  raised  every  day  by 
the  heat  of  the  gas  engine  exhaust.  His  (Mr.  Rigby's)  reply 
to  this  was  that  if  he  had  recovered  the  heat  of  the  exhaust 
gases  in  his  tests  the  efficiency  would  have  been  over  30  per 
cent.  Mr.  Humphrey's  argument  was  ingenious,  but  very  far 
from  the  mark.  He  had  taken  a  gas  engine  test  which 
happened  to  be  above  the  normal,  combined  it  with  what  he 
claimed  for  his  producer,  and  excused  himself  for  so  doing 
by  assuming  that  all  auxiliary  steam  required  was  raised  from 
a  source  which  was  not  in  operation  with  Mond  plants  until 
long  after  the  date  of  the  gas  engine  test.  It  reminded  him  of 
the  famous  trial  in  "  Alice  in  Wonderland,"  where  the  jury 
wrote  down  various  dates  on  their  slates,  added  them  up  and 
reduced  the  answer  to  pounds,  shillings,  and  pence.  It  would 
be  interesting  to  obtain  an  absolutely  fixed  coal  guarantee 
from  the  Power  Gas  Corporation,  for  any  size  of  plant,  and 
compare  it  with  the  Burton  test  in  the  paper. 

(To  be  continued.) 


Gordon-Bennett  Eliminator y  Trials. — These  took  place 
on  the  30th  May  over  a  circular  track  in  the  Isle  of  Man.  The 
length  of  course  was  51  miles,  and  the  eight-hours'  trial  match 
consisted  in  an  endeavour  to  cover  this  course  six  times  within 
that  time.  The  result  is  as  follows:  Mr.  W.  C.  Earp  (Napier), 
7  hours  52  minutes  45  seconds;  Mr.  C.  Bianchi  (Wolseley). 
7  hours  58  minutes  15  seconds;  the  third  best  performance 
being  the  Hon.  C.  S.  Rolls  (Wolseley)  who  covered  the  course 
five  times  in  7  hours  4  minutes  30  seconds.  Several  accidents 
are  recorded,  but  none  of  a  serious  nature.  There  are  many 
considerations  that  go  to  decide  which  cars  and  drivers  will 
be  finally  decided  upon  to  compete  in  Germany  this  year  for 
the  Gordon-Bennett  Cup. 


THE    METAL  MARKETS. 


May. 

Pig  Iron. — The  high  prices  of  pig  iron  have  at  last 
begun  to  decrease,  and  it  is  becoming  evident  that  the  attempt 
of  the  "  bull  "  party  to  squeeze  the  market  has  hardly  succeeded. 
It  has  been  a  case  of  being  "  hoisted  by  their  own  petard,"  since 
the  ridiculous  high  prices  closed  the  usual  outlets  of  con- 
sumption in  many  cases.  It  will  be  interesting  to  see  how 
the  holders  will  dispose  of  their  large  stocks,  seeing  that 
there  is  no  "  bear  "  account  worth  considering.  The  price 
on  the  Glasgow  market  for  Cleveland  iron  was  53s.  at  the 
beginning  of  the  month,  and  had  fallen  to  45s.  9d.  on  the  31st, 
the  average  for  the  month  being  51s.  lid.,  against  50s.  for  April. 
The  average  prices  at  Glasgow  for  Scotch  was  51s.  Id.,  and  for 
hematite  56s.,  against  54s.  2^d.  and  58s.  2d.  respectively  last 
month.  On  the  London  market  prices  opened  at  Cleveland 
52s.  9d.  and  standard  46s.  6d.,  and  were  45s.  9d.  and  44s.  lid. 
respectively  on  the  31st.  The  average  prices  for  the  month 
were  Cleveland  50s.  10d.,  standard  45s.  5d. 


Public  Stores  Stocks  op  Piq  Iron. 


May  1st. 

May  3 1st. 

Tons. 

Tons. 

23,203 

25,439 

401,111 

4S7,450 

Connal's,  at  Middlesbrough,  hematite   

300 

300 

10,815 

22,190 

444,429 

535,379 

Aggregate  increase,  90,950  tons. 


Shipments  of  pig  iron  up  to  the  27th  alt.  from  Scotland, 
Cumberland,  and  Cleveland  show  a  decrease  on  the  year  of 
111,080  tons.  The  furnaces  in  blast  numbered  197,  against 
189  a  year  ago. 

Copper. — The  dull  nature  of  the  market  has  continued 
throughout  the  month,  and  prices  have  shown  little  or  no 
disposition  to  rise  until  ufter  the  news  of  the  great  Japanese 
naval  victory.  The  state  of  the  American  stock  market  has  also 
affected  buyers,  and  made  them  cautious,  only  buying  when 
forced  to  do  so.  The  average  daily  settlement  price  for  the 
month  on  the  London  market  was  ,£64  18s.  4d.,  against 
£66  Is.  7d.  for  April.  Messrs.  R.  Merton  and  Company  Limited 
give  the  visible  supply  at  the  end  of  the  month  as  17,227  tons, 
against  18,055  tons  for  the  end  of  April  and  10,823  tons  last 
year.  The  total  supplies  for  the  month  are  24,337  tons,  and 
the  deliveries  25,015  tons,  against  21,078  tons  and  19,768  tons 
respectively  for  April.  The  Chili  Charters  amount  to  3,200 
tons.  The  stocks  in  England  and  France  are  12,477  tons, 
against  14,605  tons  at  the  end  of  April. 

Manufactured  Iron  and  Steel. — Buyers  of  manu- 
factured iron  and  steel  have  been  very  quiet  owing  to  the  state 
of  the  Cleveland  market.  There  was  an  improvement,  however, 
towards  the  end  of  the  month,  especially  in  steel.  At  Birming- 
ham towards  the  end  of  the  month  best  bars  continued  to 
demand  £8.  North  Staffordshire  bars  were  £6  5s.  upwards. 
Prices  of  galvanised  sheets  have  considerably  appreciated 
since  the  combine,  and  the  tendency  is  towards  further  tight- 
ness. Galvanised  corrugated  sheets  were  £10  10s.,  gas  strip 
was  quoted  at  £5  17s.  6d.  to  £6,  and  hoops  at  £6  15s. 
Bessemer  billets  were  £4  7s.  6d.  to  £>i  10s.,  and  Siemens 
£4  12s.  6d.  to  £4  15s.  Mild  steel  bars  were  £6  to  £6  15s. 
At  Middlesbrough  heavy  steel  rails  were  quoted  at  the  end  of 
the  month  at  £5  5s.  net,  common  bars  £6  7s.  6d.,  best 
£6  17s.  6d.,  iron  ship  plates  £6  7s.  6d.,  and  steel  plates 
£5  17s.  6d.  New  inquiries  in  the  steel  rail  trade  are  stated  to 
be  very  scarce,  the  demand  having  drifted  into  a  condition 
extremely  unsatisfactory  to  makers.  In  the  finished  iron  and 
steel  trade  the  official  return  for  March  and  April  shows  an 
average  net  selling  price  at  Middlesbrough  for  rails,  plates, 
bars,  and  angles  to  have  been  £5  17s.  8  4d.  per  ton,  which  is 
a  slight  advance  on  the  figures  ruling  at  the  close  of  last  year. 

Tin.  The  market  throughout  the  month  has  not  shown 

much  activity,  and  prices  have  come  down  a  little.  The 
average  daily  settlement  price  on  the  London  market  for  tlio 
month  works  out  to  £136  9s.  6d.,  aoraiust  £H0  8s.  for  April. 
English  ingots  averaged  from  £136  to  £139  10s.,  the  average 
for  the  month  being  £138  2s.  9d.  Messrs.  A.  Strauss  and 
Co.  give  the  visible  supply  as  14,207  tons,  against  14,306  tons 
a  month  ago,  and  16,836  tons  last  year.  The  quantities  on 
the  spot  and  landing  amount  to  2,712  tons,  against  3,018  tons 
a  month  ago.    The  deliveries  in  London  for  the  month  are 
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1,439  tons,  and  in  Holland  1,272  tons,  aggregating'  2,711  tons, 
against  2,463  tons  for  April.  The  Straits  shipments  are  4,658 
tons,  of  which  2,860  tons  are  for  London,  1,053  tons  for 
America,  and  745  for  the  Continent.  Apart  from  above  statis- 
tics the  imports  of  Bolivian  tin  for  the  first  five  months  amount 
to  3,505  tons,  against  4,937  tons,  a  decrease  of  1,432  tons, 
which  is  attributed  to  drought.  America  is  largely  dependent 
on  London  for  supplies.  The  falling  off  in  Banka  is  not  com- 
pensated in  other  directions.  With  supplies  reduced,  not- 
withstanding the  high  prices  and  the  small  stocks  gradually 
shrinking  further,  the  position  is  so  strong  that  it  may  be 
doubted  whether  even  a  slackening  of  the  American  consump- 
tion during  the  summer  months  will  much  affect  the  market. 

Lead. — The  market  throughout  the  month  was  firm,  and 
prices  have  been  well  maintained.  Soft  foreign  opened  at 
j£T2  12s.  6d.,  and  rose  steadily  until  the  19th,  when  it  was 
£13.  From  the  22nd  the  price  was  ,£12  17s.  6d.,  the  average 
for  the  month  being  .£12  16s.  9d.  English  lead  was  quoted 
on  the  1st  at  ,£12  17s.  6d.,  and  rose  to  ,£13  on  the  4th  and 
9th.  From  the  10th  to  22nd  it  was  at  J13  5s.,  and  from  then 
to  the  31st  the  price  was  J>13  3s.  9d.  Continental  dealers 
endeavoured  to  depress  the  London  market  by  forward  sales, 
but  a  better  consumptive  demand  caused  the  re-action. 

Spelter  opened  at  ,£24  g.o.b.,  and  specials  ,£24  5s.,  but 
owing  to  Continental  orders  to  sell  forward  the  market  became 
depressed,  but  the  tone  subsequently  improved  on  large  inquiries 
from  the  country.  The  average  prices  for  the  mouth  were 
about  £23  12s.  6d.  for  g.o.b.,  and  £23  17s.  6d.  for  specials. 

Antimony  was  quoted  at  £35  to  £36  per  ton,  but  on  the 
31st  business  was  reported  to  be  done  at  £40  to  ,£42. 

Zinc  Sheets  remained  unchanged  at  last  month's  prices 
for  the  first  fortnight  of  the  month.  On  the  15th  prices  were: 
Silesian,  .£26  5s.,  f.o.b.  Stettin;  and  V.M.,  £26  10s.,  f.o.b. 
Antwerp,  the  market  remaining  quiet  and  unchanged  for  the 
rest  of  the  month. 

Tin  Plates  opened  firm  at  I.C.,  lis.  9d.  to  lis.  10\d.. 
f.o.b.  Wales,  and  were  at  lis.  6d.  to  lis.  7U\.  at  the  end 
of  the  month. 


BILLS    IN  PARLIAMENT. 


The  preamble  of  the  London  County  Council  (Tramways)  Bill 
before  Parliament,  for  the  linking-up  of  the  present  tram 
service  running  south  from  Blackfriars  and  Westminster 
Biidges,  and  along  the  Victoria  Embankment,  lias  passed  the 
Committee.  For  convenience  of  discussion  the  system  was 
divided  into  four  sections.  No.  1  has  a  length  of  one  mile 
four  chains,  and  starts  from  the  present  terminus  on  the  south 
side  of  Westminster  Bridge,  crosses  the  bridge,  turns  along 
the.  Embankment,  and  at  Waterloo  enters  the  subway  from 
Holborn.  No.  2  is  seven  furlongs,  continues  from  Waterloo 
along  the  Embankment,  and  crosses  Blackfriars  Bridge  to 
meet  the  existing  tramway.  No.  1a  is  intended  to  form  a 
junction  between  the  trams  at  the  Albert  Embankment  and 
the  proposed  No.  1  section  at  Westminster  Bridge,  and  No.  2a 
is  a  loop  at  Waterloo,  turning  from  the  subway  to  the  Embank- 
ment lines  towards  Blackfriars.  It  was  stated  that  the 
electrical  equipments  will  cost  =£106,400  on  the  conduit  system. 
The  Committee  decided  that  the  widening  of  Blackfriars 
Bridge  is  imperative,  and  the  approval  of  the  Bill  is  given  on 
that  condition. 

The  connection  at  the  Waterloo  Subway  forms  the  link  with 
the  northern  tramway  service,  which  has  its  outlet  from  the 
shallow  subway  at  Holborn.  Mr.  Haward,  comptroller  to  the 
County  Council,  stated  that  at  Is.  per  car  mile  the  gross 
revenue  is  estimated  at  .£46,000;  the  working  expenses,  a1 
7d.  per  car  mile,  ,£27,000;  interest  and  sinking  fund  charges, 
£10,500;  and  the  renewals,  at  l£d.  per  car  mile,  =£5,700;  thus 
giving  a  surplus  for  the  first  year's  working. 

After  a  lengthened  inquiry  by  a  Committee  of  the  House 
of  Commons,  under  the  presidency  of  Sir  H.  Aubrey-Fletcher, 
the  chairman  announced,  on  the  29th  nit.,  that  the  Committee 
found  the  preamble  of  the  Metropolitan  Pneumatic  Despatch 
Bill  not  proved.  This  Bill  had  for  its  object  the  construction 
of  a  complete  system  of  pneumatic  despatch  within  the  adminis- 
tive  County  of  London.  The  capital  of  the  company  was 
,£4,000,000,  and  it  was  proposed  to  lay  95  miles  of  double 
tube,  having  an  internal  diameter  of  12  in.,  and  to  have  172 
stations.  The  motive  power  to  be  electricity,  consuming  30 
million  B.T.  units  per  annum  for  the  compressors.  The 
laying  down  of  the  pipes  was  to  be  carried  out  on  the  cut-and- 
cover  system  to  avoid  disturbance  to  the  roadways  during 
the  day. 


The  Andrews  patent  governor,  described  on  page  833,  in  our 
isMie  of  the  26th  ult.,  is  manufactured  by  the  Andrews  G  overnor 
Patents  Limited,  Lower  Road,  Deptford,  London,  S.E, 


LAUNCHES  AND  TRIAL  TRIPS. 


Kiruna. — On  May  20th  the  tin  ret  deck  steamer  Kiruna  was 
launched  from  the  yard  of  Messrs.  Wm.  Doxford  and  Sons  Ltd., 
Pallion.  She  has  been  built  to  the  order  of  the  Trafrikaktiebolaget 
G  rangesberg-Oxelosund,  Stockholm,  of  which  Mr.  Vollrath  Than 
is  the  managing  director.  She  is  specially  built  for  the  ore 
trade,  and  has  a  special  arrangement  for  ballasting.  She  has 
been  built  to  the  Bureau  Veritas  class,  280  by  38 J  by  21J  ft.,  and 
carries  3,300  dead  weight  on  18A  ft.  draught,  fitted  with  tri-eom- 
pound  engines,  21  in.,  35  in.,  57  in.,  by  39  in.,  and  two  large 
boilers  of  150  lb.  pressure. 

Ballochmyle- — On  May  20th  Messrs.  Craig,  Taylor,  and  Co. 
launched  from  their  Thornaby  Shipbuilding  Yard,  Thornaby-on- 
Tees,  a  handsomely-modelled  screw  steamer  of  the  following 
dimensions,  viz. :  351  ft.  by  47  ft.  6  in.  by  26  it.  deptli  moulded. 
She  is  of  the  single  deck  type,  with  arrangements  for  fitting 
'tween  decks.  She  is  built  of  steel  to  the  highest  class  in 
Lloyd's,  under  special  survey,  and  has  poop,  bridge,  and  top- 
gallant forecastle ;  water  ballast  in  double  bottom  fore  and  ait, 
and  in  peaks.  Her  engines  have  been  constructed  by  Messrs. 
Richardson,  West  garth,  and  Company  Limited,  Middlesbrough, 
the  cylinders  being  24  in.,  40  in.,  65  in.,  by  45  in.,  with  two  large 
steel  boilers,  working  at  1801b.  pressure.  She  has  been  built  for 
Liverpool  owners.  On  leaving  the  ways  the  vessel  was  named 
the  Ballochmyle. 

Viola- — There  was  launched  from  the  shipyard  of  Messrs. 
Cochrane  and  Sons,  shipbuilders,  Selby,  on  May  20th,  a  hand- 
somely modelled  steel  screw  trawler,  the  principal  dimensions 
being  120  ft.  by  21ft.  6  in.  by  lift.  6  in.  depth  of  hold.  The 
vessel  has  been  built  to  the  order  of  the  Arctic  Steam  Fishing 
Company  Limited,  of  Grimsby,  and  will  be  fitted  with  powerful 
triple-expansion  engines  by  Messrs.  Amos  and  Smith,  of  Hull. 
The  vessel  is  replete  with  all  the  latest  improvements  for  fishing 
purposes.  As  the  vessel  left  the  ways  she  was  christened  the 
Viola. 

Venetia. — Ramage  and  Ferguson  Limited,  Leith,  launched 
cm  May  20th  a  handsomely-modelled  steam  yacht  of  about  550 
tons,  built  to  the  order  of  Mr.  F.  W.  Sykes,  Hindley,  Hudders- 
(ield,  to  the  designs  and  under  the  superintendence  of  Messrs. 
Cox  and  King,  5,  Suffolk  Street,  Pall  Mall,  London.  The 
principal  dimensions  of  the  yacht  are  :  Length  over  all,  200  ft. ; 
breadth  moulded,  26  ft.  3  in.;  and  depth  moulded,  16  ft.  3  in., 
and  the  machinery  consists  of  a  set  of  triple-expansion  engines, 
supplied  with  steam  from  two  boilers,  working  at  a  pressure  of 
180  1b.  The  yacht  is  fitted  with  all  the  most  modern  improve- 
ments, such  as  a  steam  windlass  and  steam  steering  gear  by 
Reid,  of  Paisley,  with  steam  warping  capstan  forward  and  aft 
by  the  same  makers.  A  full  installation  of  electric  light  with 
two  searchlights  and  two  quick-firing  guns  will  be  fitted  on 
upper  deck.  The  vessel  is  heated  throughout  by  a  system  of 
hot-water  pipes.  On  leaving  the  ways  the.  yacht  was  named 
Venetia.  An  interesting  feature  of  the  launch  was  that  the 
Venetia  is  the  two-hundredth  vessel  built  by  Ramage  and 
Ferguson  Limited. 

Rastlsnds- — The  handsome  steel  screw  steamer  Eastlands, 
built  by  Messrs.  Wm.  Gray  and  Company  Limited,  for  Messrs. 
Jrseph  F.  Wilson  and  Company,  of  West  Hartlepool,  had  her 
trial  trip  on  May  25th.  The  vessel  has  been  built  to  Lloyd's 
highest  class,  and  is  of  the  type  having  long  bridge,  poop,  and 
top-gallant  forecastle.  Her  length  is  342  ft.;  breadth,  47  ft. 
6  in. ;  and  depth,  24  ft.  9  in.  Triple-expansion  engines  have  been 
supplied  from  the  Central  Marine  Engine  Works  of  the  builders, 
having  cylinders  24in.,  38  in.,  and  64  in.  diameter,  with  a  piston 
stroke  of  42  in.,  and  these  are  supplied  with  steam  by  two 
large  steel  boilers  adapted  to  work  at  a  pressure  of  180  lb.  per 
square  inch.  After  adjustment  of  compasses  in  the  bay  by  Mr. 
Berry,  the  shin  was  headed  to  the  north,  and  a  run  made  to 
Seaham  Harbour  and  back,  when  everything  worked  with  the 
utmost  satisfaction,  and  a  speed  of  111  knots  was  registered. 

Dunclutha. — On  May  24th  Messrs.  Russell  and  Company, 
Port  Glasgow,  launched  a  steel  spar-decked  screw  steamer  built 
bv  them  to  the  order  of  Messrs.  Arbuckle  and  Steele,  Glasgow. 
The  new  vessel,  which  has  been  built  to  the  highest  class  at 
Lloyd's,  has  a  dead-weight  carrying  capacity  of  6,600  tons,  on 
Board  of  Trade  summer  freeboard.  Her  cylinders  are  24in.,  40  in., 
and  65  in.,  by  45  in.  stroke.  Engines  will  be  supplied  by  the  Clyde 
Shipbuilding  and  Engineering  Company,  Port  Glasgow.  As  the 
vessel  left  the  ways  she  was  named  Dunclutha. 

Hantoon. — The  dredger  Hantoon,  built  by  Messrs.  Fleming 
and  Ferguson  Limited,  Paisley,  from  the  plans  and  specifi- 
cations of  Messrs.  Flannery  and  Given,  Liverpool  and  London, 
for  the  Wexford  Harbour  Commissioners,  has  carried  through 
her  trials  on  the  Clyde,  and  will  shortlv  undergo  her  sand- 
pumping  tests  at  Wexford.  On  a  full  load  draught  she  attained 
an  average  speed  of  9^  knots  on  the  measured  mile,  which  is 
well  over  the  contract  speed.  The  dredging  apparatus  on  the 
vessel  consists  of  a  powerful  15  in.  compound  centrifugal  pump- 
>    ing  engine  specially  designed  for  dredging  pui-poses  and  to 
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resist  the  cutting-  action  of  the  sand.  The  15  in.  iron  suction 
piping'  is  so  arranged  that  it  can  be  swivelled  entirely  inboard 
and  housed  by  a  steam  lifting  and  derricking  crane  when"  the 
vessel  is  entering-  dock  or  proceeding  to  sea,  and  a  disintegrator 
of  special  design  is  fitted  to  the  month  of  the  suction  pipe. 

On  Saturday,  May  20th,  Messrs.  Furness,  Withy,  and  Com- 
pany Limited,  Hartlepool,  launched  a  large  steel  screw  steamer 
over  350ft.  in  length  of  large  measurement  capacity  to  Lloyd's 
100  Al  class.  The  vessel  s  outfit  will  include  all  most  up-to-date 
auxiliary  appliances,  etc.,  suitable  for  a  modern  cargo  boat  of 
fir.st-class  type,  six  powerful  steam  winches,  donkey  boiler,  patent 
steam  and  hand  steering  gear,  direct  steam  patent  windlass, 
etc.  The  vessel  is  fitted  with  cellular  double  bottom,  and  after 
peak  available  as  a  tank.  Iron  grain  divisions  and  wood  shifting 
boards  are  fitted  throughout,  and  the  hatches  are  of  large  size. 
The  master's  and  officers'  accommodation  will  be  fitted  on  bridge 
deck,  and  the  crew  will  be  berthed  in  the  forecastle.  Triple- 
expansion  engines  by  Messrs.  Richardson,  Westgarth,  and  Com- 
pany Limited,  Hartlepool,  will  be  fitted,  the  sizes  of  cylinders 
being  24  in.,  39  in.,  66  in.  diameter  by  45  in.  stroke,  with  two 
single-ended  boilers.  16ft.  by  10  ft.  6  in.  long,  working  at  1801b. 
pressure. 

Calshot- — The  Ailsa  Shipbuilding  Company  Limited  launched 
on  May  18th  from  their  Troon  yard  a  finely-modelled  steel  screw 
steamer  of  550  tons  for  the  British  and  Irish  Steam  Packet 
Company  Limited,  Dublin,  for  their  general  cargo  trade.  The 
dimensions  of  the  vessel  are:  Length,  178ft.;  breadth,  27ft.; 
depth,  13  ft.  3  in.  The  vessel  has  been  built  to  the  highest  class 
at  Lloyd's,  and  is  fitted  with  all  the  latest  appliances,  including 
two  steam  cranes.  After  she  was  launched  two  pole  masts 
were  stepped  at  the  crane,  and  in  a  few  days  she  will  be  towed 
ton  Glasgow  to  receive  from  Messrs.  Muir  and  Houston  Limited. 
Kinning  Park,  a  set  of  triple-expar.sion  engines,  having  cylindeis 
loin.,  26.' in.,  and  45  in.,  by  30  in.  stroke,  designed  to  develop 
700  horse  power.    The  steamer  was  named  Calshot. 

Prince  Charles- — Messrs.  Mackay  Brothers,  Alloa,  launched 
on  May  18th  a  twin-screw  steamer,  named  the  Prince  Charles. 
Like  her  sister  ship — the  Prince  Leopold,  launched  a  month 
ago — the  Prince  Charles  has  been  built  to  the  order  of  The 
Anglo-Beige  Company,  London,  and  has  been  specially  designed 
for  the  direct  service  between  London  and  Brussels.  The  vessel 
has  been  built  to  Lloyd's  (highest  class,  under  special  survey. 
The  dimensions  arc:  135  ft.  between  the  perpendiculars; 
breadth,  23  ft.  6  in.;  and  moulded  depth,  12ft.  6  in.  She  will 
be  towed  to  Sunderland,  where  she  will  be  fitted  with  triple- 
expansion  engines. 

Pruth. — On  the  17th  ult.,  the  handsome  steel  screw  steamer 
Pruth  had  her  trial  trip.  She  has  been  built  by  Messrs.  Win. 
Gray  and  Company  Limited,  of  West  Hartlepool,  for  Messrs. 
the  Mercantile  Steamship  Company  Limited,  of  London.  Her 
principal  dimensions  are:  l  ength  over  a)ll,  371ft.  6  in.; 
breadth,  50ft.  3in. ;  and  depth,  28  ft.  3  in.  She  has  been  built 
to  the  highest  class  at  Lloyd's,  and  has  long  bridge,  poop,  and 
top-gallant  forecastle.  Triple-expansion  engines  have  been 
supplied  from  the  Centr  il  Marine  Engine  Works  of  the  builders, 
having  cylinders  25  in.,  42  in.,  and  70  in.  diameter,  with  a  piston 
stroke  of  45  in.,  and  two  large  steel  boilers  adapted  to  work  at 
1801b.  pressure  par  square  inch.  The  vessel  averaged  a  speed 
'  f  11|  knots,  everything  working  with  the  utmost  satisfaction. 

Gorjistan- — On  the  12f1i  ult.  the  large  steel  screw  steamer 
Gorjistan,  built  by  Messrs.  Wm  Gray  and  Company  Limited, 
of  West  Hartlepool,  for  Messrs.  Prank  C.  Strick  and  Company 
Limited,  of  Swansea  and  London,  had  her  trial  trip.  The 
Gorjistan  has  been  built  to  Lloyd's  highest  class,  and  her 
principal  dimensions  are:  Length  over  all,  384  ft.  6  in. ; 
breadth,  50ft. :  and  depth,  30  ft.  She  is  a  handsomely-modelled 
vessel  of  the  three  deck  type,  with  poop,  long  bridge,  and  fore- 
castle. The  machinery  has  been  made  at  the  Central  Marine 
Engine  AVorks  of  the  builders,  being  of  the  triple-expansion 
type,  having-  cylinders  28in.,  46  in.,  and  77  in.  diameter,  with 
a  piston  stroke  of  48  in.  Weir's  feed  pumps  and  heater  and  two 
large  steel  multitubular  boilers  worked  under  Howden's  system 
of  forced  draught  at  a  pressure  of  1801b.  per  square  inch  have 
been  provided.  Everything  worked  without  the  slightest  hitch, 
the  speed  of  the  ship  being  131  knots. 

Christian  Brs — The  Christian  Brs.  was  launched  on 
the  18th  ult.  by  Swan,  Hunter,  and  Wigham  Richardson 
Limited  from  their  Neptune  shipyard,  Newcastle-on-Tyne.  This 
steamer,  which  is  being  built  of  steel,  to  attain  the  highest 
class  in  Lloyd's  Register  and  in  the  Norwegian  Veritas  Classifi- 
cation Societies,  is  being  constructed  to  the  order  of  Mr.  V. 
Torkildsen,  of  Bergen,  and  is  specially  designed  to  carry  a  good 
cargo  on  a  light  draught  of  water.  The  propellinsr  machinery 
and  boilers  are  also  being  constructed  by  Swan,  Hunter,  and 
Wigham  Richardson  Limited,  the  former  being  of  the  triple- 
expansion  type.  The  naming  ceremony  was  performed  in  the 
Norwegian  fashion  by  the  owners'  representative.  Captain 
Nielsen,  of  Bergen. 


NAVAL  NOTES. 
Cochrane- — The.  Fairfield  Shipbuilding  Company  Limited, 
Govan,  launched  on  May  20tih  the  armoured  cruiser  Cochrane. 
The  Cochrane  is  of  the  Duke  of  Edinburgh  class,  of  which  six 
are  now  building.  They  were  the  first  cruisers  designed  after 
Mr.  Philip  Watts  succeeded  Sir  William  White  as  Director  of 
Naval  Construction,  and  resemble  battleships  in  power  and 
armament  more  than  any  cruisers  yet  built.  They  are  each 
tMOIt.  long,  7:U  ft,  broad,  27  ft.  deep,  of  13,550  tons  displace- 
ment, 23,500  indicated  horse  power,  and  are  designed  for  a 
speed  of  22  33  knots.  The  armament  will  consist  of  six  9'2  iu. 
guns,  four  7'5  in.  guns,  28  three-pounder  guns,  two  twelve- 
pounder  guns,  two  Maxims,  and  three  submerged  torpedo 
tubes.  Displacement,  horse  power,  and  speed  are  slightly  less 
than  those  of  the  Drake  class,  but  armament  and  armour  are 
heavier,  and  the  vessels  combine  the  protection  of  second  class 
and  the  armament  of  first-class  battleships  with  the  speed  of 
cruisers. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.O.  They 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

GREATER   POWER   FOR   BELT-DRIVEN  PLANTS. 

Tu  the  Editor  of  "  The  Practical  Engineer." 

Sir, — Permit  me  to  reply  to  your  corresjxnidents'  letters,  and 
to  give  some  further  information  on  the  belt  treatment  described 
in  my  article  on  the  subject. 

I  would  answer  "  Electrical  Engineer "  that  the  treatment 
must  not  be  confused  with  a  belt  dressing,  because  these  words 
have  come  to  stand  for  materials  which  are  very  different  in 
nature  and  results  from  "  cling  surface."  Cling  surface  is 
incidentally  a  belt  filler  and  preservative,  but  it  is  actually  a 
means  to  a  new  system  of  belt  management  from  which  very 
decided  economies  in  the  transmission  of  power  are  obtained. 
Cling  surface  is  not  sticky,  and  it  is  applied  to  a  belt — in  fact, 
fed  to  a  belt— in  small  quantities  at  a  time,  so  that  each 
application  can  penetrate  into  the  belt  where  it  is  needed  most 
to  preserve  it,  to  keep  it  pliable  and  waterproof,  and  where 
it  leaves  the  surface  clean.  Inside  the  belt,  as  it  is  a  pre- 
servative, it  surrounds  each  fibre  of  the  leather,  keeping  it  in 
perfect  condition,  and  permitting  it  to  run  among  its  fellows 
in  an  actual  oiled  bearing.  The  fibre  will  never  crack,  will 
never  break,  will  never  chafe  on  its  neighbours,  and  will  keep 
the  natural  elasticity  of  the  animal  structure.  These  properties 
of  cling  surface  take  care  of  the  belt's  life,  keep  the  belt 
in  perfect  health,  so  that  it  will  be  able  to  do  its  day's  work 
and  not  wear  out,  nor  crack  out,  nor  be  burned,  and  protects 
it  from  atmospheric  conditions,  whether  they  be  damp  or  dry. 

In  the  article  I  confined  myself  to  consideration  of  the  results 
obtained  by  others  under  this  treatment,  but  I  am  now  in 
a  position  to  quote  an  instance  of  my  own  experience  recently 
gained  at  the  works  of  a  paint  manufacturer.  The  plant  I 
refer  to  comprises  several  workshops,  each  running  independently 
of  the  others.  One  is  driven  by  a  12  horse  power  motor,  and 
the  following  is  the  train  thereof:  — 

Motor  pulley  9  in.,  to  counter-shaft  pulley  48  in.,  with  centres 
10  ft.  3  in.,  top  drive. 

Counter-shaft  pulley  11  in.,  to  line-shaft  pulley  30  in.,  with 
centres  6  ft.,  vertical. 

Line  shaft  driving  three  grinding  machines,  as  follows: 

No.  1. — Granite  cylinder  rolls  by  nearly  vertical  belt. 
6  ft.  6  in.  centres. 

No.  2. — Pan  crushing  machine  by  licit  inclined  at  about 
30  deg.,  10  ft.  centres. 

No.  3. — Pan  crushing  machine  direct  coupled. 

From  the  day  of  installation  until  I  experimented  upon  it 
this  plant  was  practically  useless,  as  neither  machine  when 
run  by  itself  would  carry  full  load.  It  will  be  observed  that 
the  bad  feature  of  the  plant  is  short  drives.  The  whole  power 
of  the  motor  was  absorbed  by  the  excessive  tension  of  the 
belts  (in  this  ca.se  balata)  and  the  friction  this  strain  set  up 
in  the  bearings.  By  subjecting  the  belts  to  the  cling-surface 
treatment  for  a  few  days,  and  slackening  them  out,  I  enabled 
the  whole  plant,  with  the  same  amount  of  energy,  to  carry  its 
full  load.    It  has  now  run  several  weeks  without  hitch. 
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Other  and  equally  critical  experiments  on  the  lines  of 
Professor  Carpenter's  researches  have  recently  been  made  with 
practically  the  same  results. 

If  manufacturers  realised  how  much  the  fault  of  tight  belts 
cost  them  in  running  their  mills,  probably  they  would  "  wake 
up."  Below  are  some  figures  showing  the  power  it  takes  in 
average  modern  mills,  with  first-class  shafting,  to  drive  the 
shafting  alone: — ■ 


Whole 

Shafting 

load. 

alone. 

Per  cent 

Horse  power. 

Horse  power.  ■ 

of  whole. 

  199  .... 

.....  51 

25-6 

 „             472  .... 

  111-5  .... 

23-6 

  486  .... 

134 

,,  ,    27-5  ; 

  677  .  .;-„ 

  190 

281 

  759  ...v 

  172-6  .... 

.   .  22-7 

 ■.                 235  .... 

  84-8  .... 

36-1 

  670  .... 

  262-9  .... 

39-2 

  677  .... 

  182 

....  26'8 

These  may  be  taken  as  a  fair  showing  of  the  power  that 
is  required  in  many  of  our  best  (not  worst)  mills  to  drive 
shafting.  Allowing  15  per  cent  of  the  whole  load  as  a  reason- 
able loss  from  friction,  one  can  see  that  the  cost  of  running 
tight  belts  is  no  inconsiderable  one,  to  say  nothing  about  the  loiss 
resulting  from  the  shortened  life  of  the  entire  equipment.  Not 
only  is  the  capacity  of  a  belt  increased  by  running  it  loose, 
but  a  better  product  and  increased  output  are  secured,  as 
well  as  time  and  money  saved  in  repairs  to  belts  and  machinery, 
and  less  expenditure  on  fuel  and  lubrication. — Yours,  etc., 

The  Author  of  the  Article. 


The  following  is  an  extract  of  a  letter  received  from  a 
Birmingham  firm,  who  evidently  treat  belting  they  install 
with  the  special  preparation  referred  to  by  the  author  of 
the  above  article,  which  appeared  in  The  Practical  Engineer 
of  May  5th :  "  For  some  time  past  we  have  been  putting- 
down  motors  for  driving  various  departments  which  were 
so  distant  from  the  mill  engine  as  to  entail  much  loss  of 
power  in  the  lengthy  shaft  and  belt  connections.  In  each 
case  we  have  put  on  a  belt  which  we  specially  recommend 
for  its  high  tensile  property,  and  have  treated  it  with  the 
'  cling-surface '  treatment.  The  tight  side  of  the  belt  has 
always  been  underneath,  of  course,  and  however  slack  the 
belt  is  there  is  no  slip.  A  3  in.  width  of  the  belting  so 
treated  has  replaced  a  6  in.  belt  of  the  ordinary  type." 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "  Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1867.  The  Mauu'aciure  of  Cams  for  Petrol  Engines.— I  would 

feel  obliged  if  any  subscriber  could  advise  me  as  to  the  best 
material  for  producing  cams  for  petrol  engines.  These  are  about 
2  in.  diameter  by  §  in.  thick,  with  a  hole  Jf  in.  through  them. 
They  must  le  hard,  but  not  so  hard  as  to  risk  their  being  broken 
when  being  riveted  on  to  shkft.  Should  they  be  oil  or  water 
cooled,  and  how  is  the  steel  described  that  would  be  used? — W.  B. 

Answer. — There  is  no  reason  whatever  why  any  difficulty  should 
be  experienced  in  the  production  of  these  small  cams.  This  is  an 
instance  where  a  hard  surface  is  required,  and  a  tough  core. 
These  cams  may  be  cut  from  a  2^  in.  diameter  mild  steel  bar  of 
0'2  per  cent  to  0"3  per  cent  carbon,  and  case-hardened.  This  is 
the  cheapest  method  where  large  quantities  are  required.  If,  how- 
ever, "  W.  B.:'  only  desires  to  make  two  or  three  cams,  they  may 
be  produced  from  crucible  steel  forged  cutter  blanks  about  1  per 
cent  carbon,  ca>efully  hardened  in  water.  The  shaft  should  be 
made  a  good  fit  in  the  hole  of  the  cam,  and  any  pins,  whether 
parallel  or  taper,  which  passes  through  the  cam,  must  also  be 
made  a  good  fit.  If  these  matters  receive  their  proper  share  of 
attention,  the  small  amount  of  riveting  required  to  fasten  the  cam 
upon  the  shaft  may  be  done  without  any  risk  of  splitting  the 
cam. — M.  B.  ToNaosH. 


1893.  Involute  Teeth,  etc.— Would  you  kindly  explain  the  simplest 
method  of  marking  out  involute  teeth  for  wheels  ?  Also  whether 
a  helical  spur  wheel  is  marked  off  in  regai  d  to  thic  kness  of  tooth, 
height  above  pitch  line  and  depth  below  the  same,  as  an  ordinary 
spur  wheel  ?    Also  how  to  set  out  a  heh'cal  wheel  ? — Wheels. 

1895.  Gauging  Flywheel.—  Could  any  reader  advise  as  to  correct 
method  of  gauging  externally  and  internally  a  diameter  of  20  ft, 
such  as  rim  of  flywheel  and  top  of  arms  for  same  ? — Turner. 

1897.  Alignments  of  Engine.— I  have  an  engine  14  in.  by  36  in. 

cylinder  to  take  down  and  fit  up  again.  Would  you  kindly  let  me 
know  the  names  of  any  books  that  would  give  particulars  of  how 
to  obtain  the  centres,  levels,  and  alignments  ?  Also  would  you 
give  me  particulars  of  a  footstep  for  a  9  ft.  perforated  revolving 
grinding  pan  ? — W.  M.  0. 

1898.  Heating  by  Steam. — Can  any  reader  say  which  of  the  two 
following  method -i  works  out  with  the  greatest  economy  practically : 
(1)  In  heating  a  shed  to  about  60deg.  Fah.  or  65  deg.  Fah.,  to  do 
so  with  steam  at  160  lb.  pressure,  or  (2)  to  put  a  reducing  valve 
for  1201b.  on  the  main  piping,  and  use  a  greater  volume  of 
steam  ? — T.  B.  L. 

1910.  Whitworth  Exhibition. — Can  you  advise  me  what  text  books 
to  read  for  the  examination  for  a  Whitworth  Exhibition,  and  how 
far  in  these  text  books  must  be  read  ?  I  can  get  no  information 
on  this  matter  in  this  colony.—  Cape  Town. 

1911.  Electric  Haulage. — Will  any  reader  favour  me  with  a  reply  to 
the  following  question  :  What  will  be  the  B.H.P.  and  speed  of 
motor  required  for  an  electrical  main  and  tail  haulage  gear  to  deal 
with  a  maximum  load  of  30  tubs,  each  weighing  8  cwt.  empty,  and 
28  cwt.  full  ?  Incline  1  in  4  against  the  load,  speed  7  miles  per 
hour,  length  of  road  1,000  yards.— Miner. 

1912.  Grinding. — I  have  had  a  small  press  tool  job  in  which  there  are 
twenty  punches,  whose  diameter  is  "07  in.  After  hardening  the  die 
plates  the  holes  have  to  be  ground  out.  This  I  have  done  with 
copper  laps  and  carborundum,  but  the  process  is  terribly  slow 
Should  be  glad  for  any  information  on  the  subject  ? — Constant 
Reader. 


MISCELLANEA. 


Lecture. — Mr.  J.  J.  Kermode  read  a  paper  before  the 
Association  of  Professional  Fire-brigade  Officers  of  the  British 
Empire  at  Bradford  Town  Hall  on  May  30th,  1905,  the  subject 
being,  "  Kerinode's  liquid-fuel  system  for  fire  engines." 

The  members  of  the  Civil  and  Mechanical  Engineers'  Society 
paid  a  visit  to  the  motor  works  of  Messrs.  D.  Napier  and  Sons, 
Acton  Vale,  London,  W.,  on  May  27th  last. 

Summer  Holidays. — We  have  received  from  the  Great 
Eastern  Railway  Company  an  excellent  little  jiocket-size  hand- 
book written  by  Percy  Lindley,  describing  the  way  that  the 
summer  holidays  may  be  spent  in  East  Anglia.  The  book  is 
beautifully  illustrated,  the  coloured  prints  being  facsimile 
water-colour  drawings,  while  the  information  and  description 
of  the  various  places  of  interest  is  all  that  could  be  desired. 

A  return  of  the  naval  expenditure  of  this  country  in  the 
years  1880,  1890,  1901,  1902,  1903,  and  1904,  and  of  the  naval 
expenditure  of  France,  Russia,  Germany,  Japan,  and  America 
in  the  same  years,  was  issued  on  May  29th  in  the  form  of  a 
Parliamentary  white  paper.  In  the  year  1890  Great  Britain 
expended  .£17,042,182,  as  against  .£8,125,929,  .£4,268,208, 
£3,938,869,  £1,142,452,  and  £4  627,203  by  France,  Russia, 
Germany,  Japan,  and  America  respectively.  Since  that  year  a 
continued  increase  is  shown  in  the  expenditure  of  Great  Britain. 
Russia,  Germany,  and  America.  In  1901  France  expended 
£13,107,701  on  the  navy,  and  America  increased  her  navy 
estimates  to  £16,012,438.  Last  year  Great  Britain  increased 
her  naval  expenditure  to  £40,327,850,  whilst  America  expended 
nearly  £4,000,000  more  than  in  the  previous  year.  Russia, 
France,  and  Germany  last  year  expended  £12,513,143, 
£12,072,381,  and  £10,567,342  respectively  on  their  navies. 

At  the  meeting  of  John  Thoruyoroft  and  Company  Limited 
on  May  22nd  Mr.  Wm.  Beardmore,  the  chairman,  said  that 
owing  to  the  improvements  in  turbine  machinery  it  became 
evident  to  the  directors  that  if  they  were  to  keep  the  company 
in  the  forefront  arrangements  would  have  to  be  made  to  enable 
this  class  of  work  to  be  undertaken.  In  anticipation  that  the 
Admiralty  would  require  all  the  new  torpedo  boats  and  des- 
troyers fitted  with  turbine  machinery,  the  directors  had  con- 
cluded a  license  agreement  with  the  Parsons  Turbine  Company 
by  which  the  company  was  empowered  to  manufacture  turbines 
on  payment  of  royalties.  Plant  was  purchased,  and  buildings 
were  being  ©reefed  at  Southampton.  The  preparations  had  been 
fully  justified,  as  an  order  had  just  been  received  from  the 
British  Admiralty  for  five  torpedo-boat  destroyers  fitted  with 
"turbine  machinery.  It  was  also  stated  that  other  contracts  in 
progress  consisted  of  two  torpedo-boat  destroyers  for  the  British 
Admiralty,  one  for  the  Swedish  Government,  ten  steamers  for 
the  London  County  Council,  and  a  considerable  number  of  motor 
vehicles  and  launches. 
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THE  TREND  OF  INDUSTRY. 

The  report  of  the  Comptroller-General  of  the  British 
Patent  Office,  just  issued,  for  the  year  1904  is  again  an 
index  as  to  the  trade  developments  of  the  year,  and  is 
a  correct  indicator  in  advance  possibly  of  the  trend  that 
our  industries  are  taking,  and  the  lines  upon  which 
improvements  and  new  features  in  our  principal  manu- 
factures appear  to  be  moving. 

There  are  many  events  that  come  somewhat  suddenly 
and  unexpectedly  to  disturb,  disorganise,  and  disarrange 
our  industrial  trades,  but  other  events  there  are  that  just 
as  surely  affect  all  trades,  that  can  only  be  provided  for 
by  keeping  pace  with  the  demands  of  the  times,  and 
keeping  abreast  of  the  movements  that  others  are  making 
towards  betterment  or  progress. 

The  clearest  and  most  direct  manner  of  anticipating 
and  gauging  the  tendency  towards  improvements  and  of 
forecasting  the  direction  in  which  new  developments  are 
soon  likely  to  be  made  public  is  to  watch  for,  scrutinise, 
and  ascertain  the  lines  upon  which  others  are  working, 
as  evidenced  by  the  inventions  or  improvements  that  are 
being  patented  in  the  special  subjects  or  departments 
connected  with  the  various  industries.  It  may  be  taken 
as  an  axiom  that  if  there  is  a  general  move  towards  filing 
patents  in  any  one  direction  upon  well-known  devices, 
there  is  either  a  demand  for  something  which  is  better,  or 
that  trouble  has  arisen  in  connection  with  that  which 
is  now  made,  such  as  the  manufacturers  are  seeking, 
apparently  with  one  consent,  to  obviate  and  remedy. 

This  gauge  or  indicator,  as  furnished  by  the  last  annual 
report  of  the  Comptroller-General  of  Patents,  is  particularly 
instructive  at  this  period  in  relation  to  the  engineering 
trades,  in  that  unmistakable  evidence  is  afforded  of  the 
change  that  has  arisen  from  an  attitude  of  indifference  to 
one  of  great  activity  on  the  part  of  those  who  were  not 
long  since  prone  to  treat  the  reciprocating  steam  engine 
as  the  only  commercial  motive  power  engine  that  they  need 
have  any  concern  about. 

The  report  sets  out  that  the  ''attention  that  is  being- 
given  in  engineering  circles  to  turbines  is  significantly- 
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illustrated  by  the  fact  that  more  applications  for  patents 
were  made  for  this  class  of  motor  than  for  all  classes  of 
reciprocating  steam  engines  put  together.  The  actual 
numbers  under  turbines  show  a  considerable  increase  on 
those  of  1903,  while  there  is  a  corresponding  decrease  in 
the  number  of  steam  engines  and  also  of  steam  generators. 
The  keenness  of  the  competition  between  gas  and  electricity 
as  illuminants  is  strikingly  brought  out  by  the  figures  of 
1904.  Though,  on  the  one  hand,  the  numbers  of  appli- 
cations bearing  upon  dynamos,  and  upon  both  arc  and 
incandescent  electric  lamps,  are  greater  than  those  of  1903, 
there  is,  at  the  same  time,  a  marked  increase  in  the 
numbers  relating  to  gas  lamps,  and,  what  is  perhaps  still 
rr-ore  significant,  in  the  numbers  relating  to  the  manu- 
facture and  purification  of  pas." 

We  have  made  an  examination  into  the  returns  connected 
with  patents  that  have  been  applied  for  for  rotary  engines 
from  the  years  1893  to  1903,  from  which  it  appears  that 
in  1893  there  were  63  patents  granted;  in  1900,  121; 
while  in  1903  253  patents  were  granted.  This  clearly 
demonstrates  the  hold  that  the  steam  turbine  has  obtained 
upon  the  industry,  the  rotary-engine  class  being  the  class 
that  such  motors  are  indexed  under. 

As  showing,  too,  that  the  trend  in  other  departments 
was  not  in  a  similarly  progressive  ratio,  the  patents  for 
steam  boilers  in  1893  were  231  ;  in  1900,  297  ;  while  in 
1903  there  were  312,  the  ratio  advance  in  connection 
with  this  department  of  engineering  showing  but  little 
increase  compared  with  that  in  relation  to  the  turbine 
class. 

It  is  clear  from  these  figures  that  those  engineers  who 
have  neglected  to  make  themselves  familiar  with  the  newer 
motor  will  ere  long  be  lamenting  a  slackness  or  a  loss  of 
trade. 


The  Telephone  Agreement. — An  important  conference 
of  representatives  of  the  municipalities  of  Great  Britain 
was  recently  held  in  London  to  consider  the  agreement 
made  by  Lord  Stanley,  as  Postmaster-General,  with  the 
National  Telephone  Company  for  buying  up  the  latter's 
undertaking.  Alderman  Southern,  of  Manchester,  presided, 
and  there  were  representatives  present  from  Glasgow  and 
other  large  municipal  corporations.  It  was  stated  that 
it  had  been  decided  to  give  to  the  press  the  resolution 
which  had  been  adopted.  It  was  in  the  following  terms : 
"  That  inasmuch  as  the  agreement  between  the  Postmaster- 
General  and  the  National  Telephone  Company,  dated  2nd 
February,  1905,  fails  to  provide  for  a  cheap  and  efficient 
telephone  service  for  the  whole  country,  this  conference 
of  county  boroughs  of  England  and  Wales  and  of  the 
municipal  cities  and  burghs  of  Scotland,  whilst  expressing 
no  opinion  as  to  the  principle  of  State  control  of  the 
telephone  system,  desires  to  record  its  strong  disapproval 
of  the  terms  of  the  agreement,  and,  viewing  as  it  does 
the  proposal  with  much  apprehension,  desires  to  place  its 
objections  in  detail  before  the  Select  Committee."  It  is 
understood  that  the  evidence  on  behalf  of  the  corporations 
will  be  in  two  classes — first,  those  which  own  telephone 
services,  and,  secondly,  those  which  do  not. 


The  Manchester  Steam  Users'  Association,  which  a  few 
weeks  ago  celebrated  the  fiftieth  anniversary  of  its  forma- 
tion, held  its  annual  meeting  on  May  30th.  The  president, 
Mr.  Adam  Dugdale,  proposing  the  adoption  of  the  report, 
said  the  association  had  a  greater  number  of  boilers  under 
its  care  than  at.  any  previous  period.    The  effect  of  the 


bad  times  through  which  the  district  had  passed  had  not 
affected  the  working,  except  as  regarded  special  work, 
such  as  the  designing  of  new  boilers  and  their  inspection 
during  construction.  The  reserve  fund  stood  at  £31,950. 
No  explosion  had  occurred  during  the  year  in  connection 
with  boilers  under  their  supervision,  nor  had  any 
explosion  ever  occurred  of  a  boiler  for  which  they  were  in 
any  way  to  blame.  During  the  year  the  association  had 
subscribed  £250  to  the  National  Physical  Laboratory  as 
a  contribution  towards  the  cost  of  experiments  on  super- 
heated steam.  Those  experiments  would,  it  was  hoped, 
settle  questions  which  were  still  in  dispute  upon  this 
matter.  The  National  Physical  Laboratory  were  also 
undertaking  experiments  with  a  view  to  settle  several 
points  of  importance,  such  as  accuracy,  gear  friction, 
influences  of  temperature  and  time,  and  the  effects  of 
vibration.  Mr.  Charles  Heaton,  who  seconded  the  reso- 
lution, which  was  adopted  by  the  meeting,  said  the  lines 
upon  which  Sir  William  Fairbairn  founded  the  association 
were  those  of  safety  and  economy.  Not  only  in  many 
countries  in  Europe,  but  in  India,  Japan,  and  China, 
associations  on  similar  lines  had  been  founded.  The  com- 
mittee was  re-elected,  and  a  resolution  adopted  thanking 
the  chairman  for  his  services  to  the  association  during  a 
period  of  44  years. 

The  report  of  the  Coolgardie  Water  Supply  Administra- 
tion, West  Australia,  for  the  first  year  since  its  inception 
reflects  great  credit  to  the  contractors  who  carried  out 
the  work.  Only  in  one  aspect  has  the  late  engineer-in- 
chief's  (Mr.  C.  Y.  O'Connor)  prediction  been  falsified,  and 
that  is  in  regard  to  the  daily  consumption,  which  was 
estimated  at  from  5  to  5  J  million  gallons  per  diem  per 
year,  the  scheme  being  designed  to  supply  that  amount. 
So  far,  however,  the  demand  has  not  exceeded  1,300,000 
gallons  per  day.  In  consequence  of  this  it  has  been 
necessary  to  increase  the  price  of  the  water  something  like 
60  per  cent,  and  to  meet  the  sinking-fund  charges  out  of 
the  ordinary  revenue  of  the  State.  It  is,  however,  expected 
that  the  demand  will  shortly  increase  sufficiently  to  justify 
a  reduction  in  the  price.  The  engineer,  Mr.  W.  C. 
Reynoldson,  in  his  report,  says,  inter  alia,  that  "  the  mean 
average  cost  for  the  full  period  for  pumping  per  1,000 
gallons  per  100' ft.  lift  was  '41d.  The  pumping  plant 
throughout  has  been  maintained  in  good  order,  and  is 
at  present  in  as  good  condition  as  when  installed.  The 
whole  of  the  main  has  now  been  carrying  water  for  over 
18  months  without  a  single  failure  in  any  part  of  the 
main  conduit,  either  in  the  pipes — of  which  there  are 
•upwards  of  60,000 — or  joint  rings,  valves,  or  any  other 
specials."  The  fact  that  water  has  been  supplied  without 
intermission  from  the  charging  of  the  main,  and  that 
the  cost  of  operating  is  less  than  that  originally  estimated, 
reflects  great  credit  upon  the  engineers  who  carried  out. 
the  work,  Messrs.  James  Simpson  and  Co.  Limited,  101, 
Grosvenor  Road,  London,  S.W.,  and  the  Worthington 
Pumping  Co.  Ltd.,  who  supplied  the  pumping  machinery. 
A  description  of  this  scheme  was  given  in  The  Practical 
Engineer  of  October  28th,  1904. 


Large  Dredger  for  the  Natal  Government. — Messrs. 
William  Simons  and  Co.  Limited,  Renfrew,  launched  on 
June  6th,  with  engines  and  boilers  on  board  complete, 
a  twin-screw  suction-pump  dredger,  Cetus,  which  they 
have  constructed  for  the  Government  of  Natal,  to  the 
order  of  the  Agent-General,  and  which  is  the  largest 
dredger  they  have  yet  constructed.  The  dimensions  of 
the  vessel  are  as  follow :  Length,  301  ft.  ;  breadth,  47  ft. : 
depth,  21ft.  3 in.  The  hopper  has  a  capacity  to  contain 
3,000  tons  of  dredgings,  and  is  fitted  with  the  builders' 
patent  sand-trapping  arrangement.  The  centrifugal  suction 
pumps,  two  in  number,  are  duplicates  of  the  pumps 
supplied  and  fitted  by  Messrs.  Simons  to  the  Natal 
Government  dredger  Nautilus,  which  vessel  removed  in 
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the  month  of  March  of  the  present  year,  at  a  cost  of  less 
than  one  halfpenny  per  ton  for  working  expenses,  fully 
half  a  million  tons  of  sand,  and  has  repeatedly  filled  its 
hopper,  containing  2,500  tons,  in  15  minutes,  being  at 
the  rate  of  10,000'  tons  of  sand  per  hour.  The  large  main 
suction  pipe  of  the  new  dredger,  capable  of  dredging  to 
a  depth  of  46  ft.,  is  44  in.  internal  diameter,  and  is  fitted 
in  a  central  well  at  the  fore  part  of  the  ship,  and  controlled 
by  powerful  hydraulic  gear  fitted  in  the  upper  deck.  This 
pipe  is  connected  to  both  pumps,  and  is  fitted  with  ah 
arrangement  of  flexible  joints  for  preventing  damage  when 
the  vessel  is  working  on  the  bar  at  Durban,  which  is  very 
much  exposed  to  heavy  seas.  The  lower  end  of  the  suction 
pipe  is  so  arranged  that  the  vessel  can  plunge  about  in  a 
25  ft.  radius  without  disturbing  the  nozzle  on  the  ground. 
The  vessel  is  propelled  by  two  sets  of  triple-expansion 
engines,  fitted  with  all  the  most  up-to-date  appliances  for 
efficiency  and  economy.  Steam  is  supplied  from  three 
steel  boilers  of  the  Scotch  type  for  1801b.W.P.  The 
boilers  are  fitted  with  an  efficient  arrangement  for 
equalising  the  temperature — a  matter  of  great  importance 
in  this  class  of  boiler — and  are  designed  to  give  a  high 
evaporative  efficiency.  Each  suction  pump  is  driven  by 
one  set  of  triple-expansion  surface-condensing  marine 
engines.  An  auxiliary  condenser  and  separate  combined 
air  and  circulating  pump  are  provided  for  dealing  with 
the  exhaust  steam  from  the  auxiliary  engines.  The  com- 
bined power  of  the  propelling,  pumping,  and  auxiliary 
engines  on  board  is  about  4,000'  I.H. P.  In  addition  to 
the  Cetus,  Messrs,  Simons  have  also  supplied  the  Natal 
Government  this  year  with  two  pontoon  reclamation 
diedgers,  one  of  them  being  provided  with  special  cutter 
gear,  fitted  to  lower  end  of  suction  pipe,  for  disintegrating 
hard  material.  In  all  the  builders  have  supplied  the 
Natal  Government  with  16  dredging  vessels  ;  or,  in  other 
words,  practicallv  the  whole  of  the  dredging  fleet  employed 
at  Durban  for  the  removal  of  the  bar  and  improvements 
of  the  harbour  works  there.  It  should  be  added  that  the 
Cetus  was  completed  several  weeks  ahead  of  the  contract 
date  for  delivery. 


STEAM    ENGINE    EFFICIENCY  TEST. 


The  following  particulars  of  a  horizontal  steam  engine 
efficiency  test  are  taken  from  a  test  made  by  Professors 
R.  C.  Carpenter  and  H.  Diedericks  at  the  Cornell  Univer- 
sity, United  States.  Before  proceeding  to  state  the  results 
obtained,  it  is  advisable  to  inquire  into  the  type  of  engine 
under  test. 

The  engine  consists  of  a  horizontal  tandem  compound 
high-speed  type,  made  by  the  Buffalo  Forge  Company, 
having  a  high-pressure  cylinder  12  in.  in  diameter  by  10  in. 
stroke,  and  a  low-pressure  cylinder  of  18  in.  diameter  by 
same  stroke,  the  piston  rod  being  in  one  line  with  the 
high-pressure  piston  innermost.  The  high  pressure  had  a 
piston  valve,  the  low  pressure  being  a  D  slide,  with  a 
relief  plate  on  the  back,  these  being  placed  on  opposite 
sides  of  the  cylinders,  and  controlled  by  independent 
eccentrics.  The  normal  speed  was  285  revolutions  per 
minute,  the  regulation  being  obtained  by  means  of  a  shaft 
governor.  Two  heavy  flywheels,  with  internal  flanges, 
were  fitted,  one  on  either  end  of  the  crank  shaft.  The 
engine  was  run  non-condensing.  For  recording  speed  and 
power  an  ordinary  revolution  counter  was  provided  and 
read  for  one  minute,  during  which  time  indicator  cards 
were  taken  by  means  of  Crosby  indicators. 

In  order  to  develop  power  two  Prony  type  brakes  were 
fitted,  one  to  each  flywheel,  each  consisting  of  three  1  in. 
ropes  attached  to  wooden  blocks,  fitted  3  in.  apart  round  the 
periphery  of  the  wheels.  The  channel  space  in  the  flywheels 
were  filled  with  water,  whilst  the  surface  was  occasionally 
lubricated  with  cylinder  oil,  and  the  brakes  wetted  with 
water. 


The  oiling  of  the  engine  was  effected  by  means  of  sight- 
feed  lubricators,  and  the  cylinder  lubrication  was  secured 
by  a  Nathan  sight-feed,  fitted  just  above  the  throttle  valve 
in  the  steam  pipe.  The  crank  pin,  crosshead,  main 
bearings,  etc.,  were  lubricated  by  the  splash  arrangement, 
the  crank  chamber  being  closed. 

Before  the  test  was  started  the  engine  was  allowed  to 
run  light  for  about  an  hour,   during  which  time  final 
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adjustments  were  made,  the  actual  tests  themselves  each 
occupying  two  hours,  readings  being  taken  at  15-minute 
intervals. 

The  curves,  fig.  1,  gives  (A)  the  relation  between  horse 
power  developed  and  the  steam  consumption  per  horse 
power,  whilst  (B)  gives  the  relation  between  the  indicated 
horse  power  and  steam  consumption  per  indicated  horse 
power.    Both  these  are,  with  engine,  non-condensing. 

Fig.  2  shows  the  curve,  giving  the  relation  between 
horse  power  developed  and  mechanical  efficiency.  The 
steam  consumption  in  the  above  diagrams  was  taken  as 
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for  dry  steam,  these  never  exceeding  4  per  cent  of 
moisture  at  the  stop  valve,  this  being  measured  by  a 
throttling  calorimeter,  whilst  the  pressure  was  kept  as 
near  as  possible  at  125  lb.  per  square  inch. 

For  ascertaining  the  degree  of  speed  regulation  effected 
by  the  crank-shaft  governor,  the  brakes  were  removed, 
and  a  couple  of  long  planks  made  to  bear  against  the 
flywheels,  by  which  means  it  was  possible  to  apply  sudden 
shocks,  either  as  a  releasing  load  or  a  quickly-applied  load. 
With  a  chronograph  it  was  calculated  that  with  the  engine 
developing  75  H. P.  the  regulation  was  kept  within  '7  per 
cent,  whilst  at  100  H.P.  it  did  not  exceed  1  per  cent. 

These  figures  indicate  a  high  class  of  workmanship  and 
design,  and  should  prove  of  much  interest. 


The  Western  Electrical  Instrument  Company,  Waverley 
Park,  Newark,  N.J.,  U.S.A.,  have  established  a  branch  office 
and  laboratory  in  London,  at  Audrey  House,  Ely  Place,  Holborn, 
E.C.  This  firm  deals  in  high-class  standard  electrical  and 
other  instruments. 
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THE    ALTMANN    ALCOHOL  MOTOR. 

By  Dr.  Alfred  Gradenwitz. 

The  alcohol  motor  described  in  the  present  article  is  being 
manufactured  according  to  the  patents  of  Mr.  Altmami 
by  the  Maschinenfabrik  J.  E.  Christoph,  of  Niesky,  near 
Gorlitz,  Germany.  The  underlying  principle  is  that  finely- 
pulverised  alcohol  is  mixed  with  pre-heated  air  in  a  given 
ratio,  and  after  being  compressed  to  about  one-tenth  of 
its  original  volume  is  ignited  by  an  electric  spark.  This 
process  occurs  in  a  closed  space,  limited  on  one  side  by 
movable  pistons ;  the  pressure  produced  by  explosion  will 
move  the  piston  and  thus  start  the  engine.  The  regulation 
of  the  motor  is  quite  novel,  showing  a  decided  departure 
from  other  types.  Alcohol  and  air  in  the  right  proportions 
for  combustion  are  conveyed  to  the  motor,  the  respective 
amounts  being  automatically  adjusted  by  a  legulator, 
according  to  the  varying  output,  so  that  the  speed  of 
the  motor  is  kept  uniform,  even  with  a  varying  load,  in 
order  to  allow  of  use  for  electric  lighting. 


passing  independent  of  the  valve  stroke,  no  fuel  passing' 
from  the  pulveriser  before  the  valve  has  been  opened  for 
about  one  minute.  The  adjustment  of  the  valve  will, 
therefore,  not  be  so  sensitive  with  respect  to  running  at 
no  load  as  in  valves  of  any  of  the  existing  constructions. 
The  valve  is  placed  above  the  air-inlet  channel  5,  the 
entering  pulverised  alcohol  being  carried  along  by  the  air. 
In  order  to  have  the  alcohol  well  veporised,  the  air  is 
pre-heated  by  traversing  the  escape  tube  of  the  hot  exhaust 
gases.  In  the  air  channel  the  throttling  valve  6  is  located, 
which  automatically  adjusts  the  amount  of  air  entering 
by  means  of  a  regulator.  In  front  of  the  throttling 
valve  there  is  an  air  opening,  which  is  locked  by  a  rotating 
sheet-metal  cover.  In  the  event  of  the  motor  running  for 
some  time  at  full  load,  the  pre-heated  air  will  get  too  hot, 
so  as  to  produce  premature  ignition,  and  this  is  evidenced 
by  shocks  in  the  cylinder.  In  that  case  the  air  valve  7 
should  be  opened  wholly  or  partly,  so  as  to  allow  of  cold 
air  entering.  During  the  standstill  of  the  motor  it  can 
be  ascertained  through  the  open-air  valve  whether  the 
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The  motor  is  a  four-cycle  engine,  ignition  being  produced 
with  every  second  double  stroke.  The  process  is  as 
follows  :  During  the  suction  stage,  at  the  beginning  of  the 
stroke,  the  inlet  valve,  and  shortly  afterwards  the  alcohol 
valve  2  (fig.  1),  are  opened  by  the  lever  1,  being  locked 
again  towards  the  end  of  the  stroke.  In  the  compression 
stage,  while  the  valves  are  closed,  the  retroceding  piston 
strongly  compresses  the  igniting  mixture  drawn  in,  and 
ignites  it  at  the  end  of  the  stroke  by  an  electric  spark, 
when  the  woi1  :ng  stage  ensues,  when  the  pressure  of  the 
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gases  of  the  burnt  mixture  drive  the  piston  forwards,  all 
the  valves  remaining  at  rest.  In  the  exhaust  stage,  during 
the  second  return  of  the  piston  the  burnt  gases  are 
discharged  through  the  open  outlet  valves  3,  after  which 
the  whole  series  of  operations  is  begun  once  more. 

The  pulveriser  vessel,  which  is  connected  to  the  fuel 
reservoir  by  inlet  ducts,  and  kept  filled  with  a  small 
amount  of  fuel,  is  closed  by  valves  2  of  a  special  design. 
Three  V-shaped  grooves  have  been  worked  into  the  valve 
spindle,  terminating  in  thin  points  at  the  valve  cone. 
These  grooves  are  intended  to  render  the  amount  of  fuel 
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alcohol  valve  is  closing  tightly.  In  the  case  of  alcohol 
drops  passing  through,  the  upper  spring  should  be 
regulated,  or  else  the  valve  cone  screwed  on. 

As  regards  the  automatic  regulation  of  the  motor  during 
operation,  this,  as  above  mentioned,  is  effected  according 
to  a  special  patented  system.  The  alcohol  valve  2  is  moved 
simultaneously  by  the  inlet  valve  lever  1,  pressing  with 
the  surface  9  on  the  lever  10,  fitted  with  a  regulating 
screw,  and  opening  the  alcohol  valve  through  the  oscilla- 
ting rod  11  and  the  lever  12.  The  rod  11  is  connected 
by  the  lever  13  to  the  throttling  valve  6,  and  is  actuated 
by  the  regulator  by  means  of  the  lever  19,  when  the 
throttling  valve,  and  at  the  same  time  the  stroke  of  the 
alcohol  valve,  are  altered.  The  surface  9  at  the  governing 
lever  is  free  to  rotate  about  the  bolt  14,  and  susceptible 
of  being  lifted  or  lowered  by  means  of  a  screw  15.  When 
the  regulator  is  in  its  lowest  position,  the  throttling  valve  6 
is  opened  the  widest,  and  the  lever  10  removed  the  farthest 
from  the  fulcrum  of  the  lever  1,  when  the  stroke  of  the 
alcohol  valve  will  accordingly  be  the  greatest.  In  case 
the  motor  runs  too  quickly  the  regulator  will  rise  when 
the  throttling  valve  tends  to  close,  and  the  alcohol  valve 
allows  less  alcohol  to  pass.    Both  the  quantities  and  the 
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mixing  ratio  of  the  air  and  alcohol  are  thus  so  adjusted 
as  to  secure  a  perfect  combustion  and  maintain  the  proper 
charge.  In  the  uppermost  position  of  tlie  regulator,  the 
throttling  Talve  being  closed,  the  alcohol  valve  will  not 
open  at  all,  and  ignition  is  stopped,  thus  preventing  the 
motor  getting  out  of  control. 

The  magneto-electric  ignition  device  is  represented  in 
fig.  2,  and  consists  mainly  of  a  magnetic  apparatus  20, 
to  the  axle  of  which  an  angular  lever  21,  tightened  by  two 
spiral  springs,  is  fitted.  The  ignition  disc  22,  placed  on 
the  governor  shaft,  bears  a  stop  23,  moving  the  lever  21, 
and  thus  generating  an  electric  current.  At  the  moment 
the  stop  releases  the  lever  21  the  latter  recoils,  and  the 
rod  21  connected  to  it  strikes  the  lever  25.  The  latter  is 
fitted  to  a  spindle,  and  bears  in  the  interior  of  the  motor 
the  lever  26,  drawn  by  a  spiral  spring  against  the  ignition 
peg  27.  This  is  insulated  from  the  motor,  and  connected 
to  the  magnetic  apparatus  by  a  copper  wire.  As  soon  as 
the  rod  24  strikes  the  lever  25,  the  lever  26  is  lifted  from 
the  ignition  peg  27,  when,  the  circuit  being  broken,  an 
electric  spark  igniting  the  mixture  will  be  produced. 

The  cooling  of  the  cylinder  is  an  important  point  with 
all  explosion  motors,  lest  these  be  injured  through  the  high 
temperature.  Now,  whereas  in  most  motors  water  cooling 
is  used,  a  special  so-called  "vaporisation  cooling," 
designed  by  Altmann,  has  been  made  use  of  in  the  present 
motor,  ensuring  a  considerably  lower  water  consumption 
than  the  ordinary  means  of  cooling.  Only  about  f  litre 
of  cooling  water  is  used  per  horse  power  per  hour,  whereas 
circulation  cooling  will  require  at  least  eight  times  as  much. 

As  will  be  seen  from  Fig.  3  on  opposite  page,  the  cylinder 
is  surrounded  by  a  water  jacket,  to  which  a  short  tube 
with  inspecting  glasses  and  filling  aperture  29  has  been 
fitted.  The  water  filled  in  will  begin  boiling  and  vapori- 
sing as  the  motor  is  started^  the  temperature  being  always 
100  deg.  Cen.  As  soon  as  the  water  level  has  sunk  below 
the  lower-glass  edge,  fresh  water  should  be  filled  in.  The 
steam  is  removed  through  the  tube  30.  As  alcohol  will 
not  ignite  in  the  cold  motor,  the  motor  is  started  with 
benzine,  when  compression  has  to  be  reduced  by  altering 
the  outlet  lever. — Power. 


NEW    HYDRAULIC  SYSTEM. 

A  hydraulic  forging  machine  is  illustrated,  showing  the 
system  recently  introduced  by  W.  H.  Wood,  of  Media,  Pa. 
It  has  a  550-ton  cylinder  for  operating  the  platen,  a  110-ton 
internal  clamping  cylinder,  a  160-ton  cylinder  in  the  head 
of  the  press,  and  four  6  in.  auxiliary  jack  clamping  rams. 
The  main  plunger  on  the  press  has  a  18  in.  stroke,  and 
the  plunger  in  the  head  has  a  36  in.  stroke.  Hydraulic 
pressure  is  applied  through  the  medium  of  the  differential 
F  and  the  low-pressure  reservoir  G,  which  are  controlled 
by  hydraulic  valves  of  a  form  manufactured  by  the 
inventor.  A  striking  advantage  is  that  each  of  the  cylinders 
in  the  press  can  be  operated  by  an  ordinary  three-way  cock, 
instead  of  costly  valves  which  are  ordinarily  \used  for 
hydraulic  machinery  when  operated  from  accumulators  and 
pumps. 

The  same  system  has  been  applied  to  a  number  of  other 
machines,  including  the  following :  An  18£  ft.  gap  riveter, 
with  multiple  cylinders,  for  putting  variable  pressure  on 
the  rivet  from  30  to  150  tons,  and  a  plate  closer  of  30  tons 
capacity ;  a  60  in.  punch,  which  will  punch  1  in.  flue  holes 
through  If  in.  plates  •  and  three  other  hydraulic  punches 
and  a  shear  of  varying  capacities.  This  machinery,  it  has 
been  found,  can  be  worked  without  hydraulic  pumps  or 
accumulators  by  a  series  of  differentials,  and  the  operating 
valves  and  high-pressure  mains  for  conveying  the  water 
which  are  usually  used  with  accumulators  and  hydraulic 
pumps  can  be  dispensed  with.  It  is  said  that  the  machine 
can  be  operated  with  just  as  good  results  as  from  an 
accumulator  and  pump,  and  without  the  shocks  which 
usually  attend  the  older  arrangement. 


For  putting  the  pressure  on  the  water  air  pressure  at 
125  lb.  is  used,  which  is  now  commonly  available  in  any 
boiler  shop  or  bridge  works.  The  tools  previously 
enumerated  can  all  be  operated  simultaneously  from  the 
compressor,  which  would  deliver,  say,  1,000  cubic  feet  of 
air  per  minute.  However,  as  all  the  machinery  would 
seldom  be  in  operation  at  one  time,  only  a  portion  of 
this  quantity  of  air  would  be  required. 


In  working  the  press  under  this  system,  as  compared 
with  the  accumulator  and  pump  system,  one  great  advan- 
tage is  that  the  platen  may  be  moved  from  the  low-pressure 
water  reservoir,  with  the  125  lb.  pressure  due  to  the  air 
on  top  of  the  water,  until  the  high  pressure  is  required 
for  the  effective  stroke,  which  is  usually  only  about  30 
per  cent,  or  even  less,  of  the  stroke.  In  the  accumulator 
system  the  whole  movement  of  raising  the  table  until  the 
work  is  accomplished  would  have  to  be  done  with  1,5001b. 
pressure ;  consequently  there  is  a  large  saving  in  the  new 
arrangement,  where  one-twelfth  of  the  maximum  pressure 
can  be  used  for  practically  70  per  cent  of  the  movement 
of  the  table. — Canadian  Machinery. 


TRADE  NOTES. 


In  order  to  meet  the  enormously  increased  demand  for 
Simplex  conduit  and  fittings,  Messrs.  the  Simplex  Steel  Con- 
duit Company  Limited  have  found  it  necessary  to  build  entirely 
new  manufactories  at  Garrison  Lane  and  Maxstoke  Street, 
Birmingham.  These  works  are  equipped  with  the  most  up-to- 
date  machinery  and  labour-saving  appliances.  Special  arrange- 
ments and  facilities  have  been  made  to  keep  up  the  firm's 
high  standard  of  quick  delivery,  a  large  and  representative 
stock  being  held,  so  that  all  demands  may  be  met  immediately. 

New  Locoviotives  for  the  L.B.  and  S.C.R. — It  is  stated 
that  this  railway  company  has  placed  an  order  witli  Messrs. 
Kitson  and  Company,  Airedale  Foundry,  Leeds,  for  five 
"  Atlantic"  type  locomotives  for  working  the  fast  services 
between  London,  Brighton,  and  Eastbourne.  These  engines 
will  be  the  most  powerful  built  for  this  company ;  they  will  have 
outside  cylinders  18^  by  26  in.,  and  a  "  Wootten  "  pattern  of 
firebox. 

Underground's  New  Engines. — -Orders  for  ten  electric 
locomotives,  each  developing  1,200  horse  power,  and  capable 
of  drawing  a  train  120  tons  in  weight  at  36  miles  an  hour, 
have  been  placed  with  the  Westinghouse  Company  by  the 
Metropolitan  Railway  for  use  on  their  newly-electrified  line 
between  Harrow  and  Baker  Street.  Experiments  with  the  dis- 
carded "tube''  locomotives  proved  that  these  engines  were  not 
sufficiently  powerful  for  the  work  on  the  Metropolitan  line.  The 
same  locomotives  will  be  used  on  the  Metropolitan  section  of 
the  Inner  Circle  for  goods  traffic  and  for  the  steam  trains  coming 
off  the  Great  Western  and  Hammersmith  lines,  via  Bishop's 
Road.  They  will  pick  up  the  City  trains  at  Edgware  Road, 
while  trains  travelling  west  will  be  drawn  by  steam  from  the 
same  point. 
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RECENT   DEVELOPMENT  OF  THE  FOUR- 
CYLINDER    BALANCED  LOCOMOTIVE. 

With  Comments  on  Superheating. 

By  A.  von  Borries. 

[The  following  article,  which  is  of  much  interest,  coming 
from  the  pen  of  such  an  authority  on  continental 
locomotive  practice  as  Mr.  A.  von  Borries,  appeared 
originally  in  the  columns  of  the  American  Engineer. — 
Ed.  Practical  Engineer.] 

The  recent  development  of  the  locomotive  has  moved  in 
two  directions :  the  introduction  of  the  four-cylinder 
balanced  compound  locomotives,  and  the  use  of  superheated 
steam.  Many  of  the  ideas  contained  in  the  present  types 
are  not  new,  but  have  been  published  a  long  time  ago  in 
patents  and  papers,  then  forgotten  again,  because  the 
development  of  railroad  service  did  not  yet  need  them,  or 
because  science  and  practice  were  not  then  able  to  use 
them  profitably  in  regular  practice. 

The  four-cylinder  balanced  compound  locomotive,  which 
had  its  first  development  in  France,  then  in  Germany  and 
Austria,  is  now  regarded  very  favourably  in  the  United 
States,  so  that  there  may  be  now  running  some  100  engines 
of  this  class,  which  number  wall  increase  at  the  end  of  this 
year  to  some  200.  The  good  results,  in  consumption  and 
steady  running,  which  these  engines  showed  on  the  testing 
jflant  at  the  St.  Louis  Exhibition  in  1904  seem  to  have 
gieatly  extended  this  favourable  opinion  in  the  United 
States. 

In  America  there  are  now  two  types  of  these  engines, 
which  resemble  their  European  predecessors  in  the  general 
arrangement.  The  Vauclain  type,  built  by  the  Baldwin 
Works,  where  all  four  cylinders  are  arranged  in  one  line 
under  the  front  end,  and  all  four  pistons  work  on  the  front 
diiving  axle,  as  in  the  author's  system,  now  generally 
used  in  Germany  and  Austria,  and  the  Cole  type,  intro- 
duced by  the  American  Locomotive  Company,  where  the 
inside  pistons  work  on  the  first,  and  the  outside  ones  on 
the  second  driving  axle,  as  in  the  De  Glehn  system, 
generally  used  in  France.  The  Vauclain  system  is  illus- 
trated in  the  American  Engineer  in  December,  1904,  page 
446 ;  the  Cole  in  May,  page  166 ;  and  the  De  Glehn  in 
June,  page  203. 

In  the  valve  gear  there  is  a  difference,  which  is  inde- 
pendent from  the  general  arrangement  of  the  engines. 
The  Vauclain  engines  have  one,  the  Cole  engines  two  piston 
valves  for  both  cylinders  of  each  side,  driven  by  one  valve 
stem,  and  accordingly  giving  equal  cut-off  in  H.P.  and  L.P. 
cylinders.  In  this  respect  European  constructors  generally 
piefer  to  give  the  L.P.  cylinders  longer  cut-offs  than  the 
H.P.  ones,  which  requires  independent  motion  of  separate 
valves.  In  the  De  Glehn  engines  the  cut-off  in  the  H.P. 
and  L.P.  cylinders  is  kept  fully  independent  from  each 
other,  so  that  four  link  motions  are  needed.  In  the 
author's  valve  gear  a  fixed  proportion  between  the  two 
cut-offs  is  attained  with  only  two  link  motions  of  the 
Heusinger-Walschaert  type  by  proper  dimensions  of  the 
main  levers. 

The  first  advantage  of  the  four-cylinder  engines  over 
those  of  two  cylinders  is  the  perfect  balancing  of  the 
accelerating  and  retarding  forces  of  the  reciprocating  parts 
by  their  opposite  or  opposed  motion  on  each  side,  without 
balance  weights  in  the  wheels.  Such  balance  weights  are 
only  put  in  for  the  equalisation  of  the  revolving  parts,  so 
that  no  centrifugal  forces  disturb  the  equal  pressure  of  the 
wheels  on  the  rails.  This  advantage  applies  to  both 
systems  of  motion  equally.  By  the  self-balancing  of  the 
reciprocating  parts  the  jerky  motion  (in  longitudinal 
direction)  is  suppressed  totally,  if  the  H.P.  and  L.P.  pistons 
have  equal  weights,  otherwise  it  is  reduced  to  a  minimum. 
The  turning  moment  around  the  centre  of  gravity  is 
reduced  theoretically  to  about   one  half,  but  experience 


shows  that  in  practice  it  is  negligible,  being  overcome  by 
the  different  resistances  against  side  motions  on  both  ends 
of  the  engine. 

With  the  balancing  of  the  piston  or  steam  forces  in  the 
running  gear  there  is  a  difference  between  the  systems.  In 
the  De  Glehn  and  Cole  arrangements  the  outside  pair  of 
pistons  work  on  the  second  driving  axle  just  in  the  same 
manner  as  in  an  ordinary  outside  two-cylinder  engine. 
Now,  experience  shows  that  the  piston  forces  cause  a  wear 
of  the  brasses  in  the  axle  boxes  in  longitudinal  direction, 
so  that  the  journals  are  drawn  fore  and  aft  in  the  boxes, 
causing  the  well-known  blows,  and  this  causes  flat  spots 
on  the  left-side  drivers,  on  a  place  which  touches  the  rails, 
when  the  crank  has  passed  its  front  centre.  This  flat  spot 
seems  to  be  caused  by  a  short  sliding  of  the  wheels  in  that 
position.  It  is  always  on  the  side  of  the  following  crank. 
English  engines,  which  have  generally  the  right  crank 
following,  show  it  on  the  right  drivers.  The  whole  matter 
has  been  thoroughly  examined  by  Mr.  Busse,  chief 
mechanical  engineer  of  the  Danish  State  Railways. 

Now,  these  blows  and  those  caused  by  the  flat  spots  are 
the  usual  reasons  for  taking  the  engines  into  the  shops  for 
fitting  up  the  journal  brasses  and  turning  the  tyres,  which 
must  be  done  deep  enough  on  all  drivers  to  cut  away  the 
flat  spot  on  that  one  wheel.  The  only  way  to  delay  as  long  as 
possible  this  objectionable  wear  is  to  fit  the  brasses  as  tight 
as  possible  nearly  half  around  the  journals,  but  the  blows 
come  again  after  a  longer  run.  Now,  when  an  engine 
goes  in  the  shops,  everything  is  overhauled  and  made  ready 
for  the  next  running,  so  that  the  cost  of  repairs  depend  to 
a  great  extent,  not  upon  the  miles  run,  but  upon  the 
number  of  repairs.  The  engine  which  keeps  running  for 
the  largest  number  of  miles  will,  therefore,  generally  be 
the  cheapest  in  maintenance,  even  if  it  is  more  complicated. 

In  the  De  Glehn  and  Cole  systems  the  second  driving 
axle  is  exposed  to  similar  but  smaller  piston  forces.  There- 
fore, these  engines  may  show  the  same  special  wear  after 
a  long  run.  I  have  not  had  sufficient  experience  in  this 
system,  but  I  want  to  direct  the  attention  of  those  who 
have  such  engines  under  control  to  this  point.  For  the 
first  driving  wheels  there  is  no  fear  in  this  respect,  because 
two-cylinder  inside  engines  show  this  wear,  according  to 
Mr.  Busse's  experience,  in  a  very  reduced  degree. 

In  the  Von  Borries-Vauclain  system,  where  all  pistons 
work  on  the  front  driving  axle,  the  piston  forces  on  each 
side  balance  themselves  to  a  great  extent.  The  journals 
get  no  horizontal  wear  in  their  brasses,  and  the  engines 
run  free  from  blows  and  irregular  wear  of  tyres  until  they 
must  go  to  the  shops  for  general  wear.  Experience  on  the 
Hannover  division  of  the  Prussian  State  Railroads  has  shown 
that  25  two-cylinder  4 — 1 — 0  compounds,  engaged  in  heavy 
express  service,  have  run  as  an  average  some  41,000  miles 
from  one  turning  of  the  drivers  to  the  next,  whereas  nine 
four-cylinder  engines  of  the  4 — 4 — 0  and  4 — 4 — '2  types 
reached  67,000  miles  as  an  average,  some  of  them  more 
than  90,000  miles.  These  figures  prove  the  economy  of 
these  four-cylinder  engines  in  maintenance.  It  would  be 
interesting  if  American  railroads  would  fix  similar  figures 
for  both  types  of  engines,  and  try  their  running  after 
averaging  40,000  to  60,000  miles. 

Another  advantage  of  the  four-cylinder  engines  against 
the  two-cylinder  ones  is  the  practically  unlimited  diameter 
of  the  cylinders,  so  that  they  may  be  dimensioned  so  as  to 
do  their  heaviest  work  with  economical  expansion.  Also 
the  draft  on  the  fire  is  more  uniform  from  the  four  jets 
per  revolution  instead  of  two,  and  by  the  reduced  exhaust 
pressure  of  the  steam  caused  by  the  greater  expansion. 
For  these  reasons  the  four-cylinder  engines  steam  better  a£ 
slow  and  medium  speeds ;  that  is,  they  take  the  inclines 
at  higher  speeds. 

As  to  the  valve  gear,  extensive  trials  have  been  made  by 
German  and  French  railways  to  find  the  best  proportions 
of  cut-off  in  the  H.P.  and  L.P.  cylinders,  also  on  two- 
cylinder  compounds.     Of  course,  this  proportion  depends 
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much  upon  the  dimensions  of  the  gear,  especially  the 
clearance  space  in  the  H.P.  cylinders  and  the  inside 
clearance  of  the  H.P.  valves.  Generally,  it  has  been  found 
that  a  cut-off  of  15  to  20  per  cent  longer  in  the  L.P. 
cylinders  than  in  H.P.,  or  a  fixed  cutoff  of  60  to  70  per 
cent  in  the  L.P.  gives  the  greatest  economy  in  steam 
consumption.  But  it  must  be  stated  that  nearly  all  the 
engines  have  too  small  ports  in  the  L.P.  cylinders,  their 
section  being  only  1-14  or  1-16  of  the  piston  area.  This 
fault  is  also  the  real  reason  why  compounds  in  so  many 
cases  would  not  do  for  high  speeds.  The  Prussian  4 — 4 — 0 
express  engine,  introduced  by  the  author  in  1891,  was  one 
of  the  first  with  ports  of  sufficient  section,  and  has  done 
very  good  work  at  high  speeds.  With  small  ports  the  cut-off 
in  the  L.P.  cylinder  had  to  be  enlarged,  with  increasing 
speed,  for  the  purpose  of  giving  the  steam  larger  passages. 
Recent  experiments  with  four -cylinder  engines,  where  the 
L.P.  cylinders  have  ports  of  1-10  to  1-8  of  the  piston 
area,  show  that  the  cut>off  may  be  reduced. 

The  real  reason  why  the  L.P.  cylinder  should  have  a 
longer  cut-off  than  the  H.P.  is  to  keep  the  intermediate 
pressure  low  enough  to  prevent  too  high  compression  in 
the  H.P.  cylinders,  with  reasonable  clearance  spaces  and 
inside  cuts  in  valves.  Of  course,  it  is  possible  to  run  an 
engine  with  a  proportion  of  piston  areas  of  1  to  2'8,  with 
equal  cut-off  of  30  per  cent  in  both  cylinders,  but  then 
the  H.P.  cylinder  must  have  a  clearance  of  22  per  cent, 
and  large  inside  clearance  in  the  valve,  so  that  the  engine 
will  work  less  economically  when  run  with  longer  cut-offs. 
The  degree  of  expansion  at  30l  per  cent  is 

0-3  4,  0-22  =  , 
2-8  5"» 

With  a  piston  proportion  of,  to  2'5,  a  clearance  of  12  per 
cent  in  the  H.P.  cylinder  is  sufficient  when  the  cut-off  in 
the  L.P.  cylinder  is  15  to  20  per  cent  greater  than  in  the 
H.P.  one.    The  total  degree  of  expansion  at  0  3  is 

0-3  +  012  =  , 
2-o  * 

This  engine  will  work  more  economically  at  longer  cut-offs, 
because  the  intermediate  pressure  thus  rises,  and  the 
compression  fills  up  the  H.P.  clearance  space  better, 
correcting  the  shorter  compression.  Therefore,  the  differ- 
ential cut-off  enables  the  engine  to  work  more  economically, 
with  different  tractive  force.  As  in  the  four-cylinder  engine 
itself,  in  comparison  with  the  two-cylinder,  economy  stands 
against  simplicity,  but  I  believe  the  economy  will  prove 
preferable. 

The  well-known  fault  of  the  two-cylinder  compounds — 
that  the  great  degree  of  total  expansion  causes  much 
condensation  in  the  L.P.  cylinders — is  felt  still  more  on 
the  four-cylinder  engines,  because  they  work  with  still 
larger  expansion.  This  condensation,  of  course,  reduces 
the  economy.  Examinations  of  indicator  cards  seem  to 
show  that  there  is  very  small  condensation  in  the  H.P. 
cylinders.  Therefore,  it  would  perhaps  be  a  good  plan 
to  sujjerheat  the  steam  on  its  way  from  the  H.P.  to  the 
L.P.  cylinders,  which  might  be  done  by  a  simple  super- 
heater in  the  smokebox.  The  difficulties  cf  the  high- 
piessure  and  high-superheated  steam  would  be  avoided  by 
this  method.  Of  course,  the  L.P.  cylinders  would  have  to 
be  larger  in  proportion  to  the  larger  volume  of  the  super- 
heated steam. 

This  leads  me  to  the  superheater  engines,  of  which  the 
first  was  built  in  Germany  in  1898,  according  to  plans 
prepared  by  Mr.  W.  Schmidt,  of  Wilhelmshohe.  Mr. 
Schmidt's  intention  was  to  superheat  the  steam  to  such 
an  extent  that  condensation  in  the  cylinders  would  be 
avoided.  For  this  purpose  the  steam  of  1761b.  pressure 
and  374  deg.  of  heat  must  be  superheated  to  about  572  deg. 
Theoretically,  superheating  to  this  extent  should  give  an 
economy  of  fuel  of  some  25  per  cent,  and  of  water  of  some 
30  per  cent,  compared  with  simple  engine  for  the  same 


lotal  work.  As  soon  as  the  speed  is  higher  than  that 
which  corresponds  to  the  limit  of  adhesion,  because  of 
the  increased  capacity  obtained  per  unit  weight  of  the 
engine,  superheating  becomes  still  more  effective.  An 
ordinary  express  engine  consumes  one-half  of  its  tractive 
force  for  its  own  motion ;  a  superheater  engine  of  same 
weight,  which  produces  30  per  cent  more  total  tractive 
force,  would  draw  a  train  of  60  per  cent  heavier  weight 
at  the  same  speed. 

These  favourable  figures  seem  to  be  not  quite  fulfilled 
now.  But  it  has  been  stated  that  a  superheater  engine  of 
the  4 — 4 — 0'  type  weighing  some  54  tons  does  the  same  work 
in  express  service  which  requires  a  4 — 4 — 2  compound  of 
62  tons.  The  work  done  by  the  superheater  engines,  or, 
properly  said,  by  the  superheated  steam,  is  excellent,  the 
gain  increasing  with  the  speed.  The  small  consumption 
of  water  is  specially  favourable  for  long  runs.  On  the 
other  hand,  the  superheater  engines  are  still  more  liable 
to  defects,  and  they  are,  therefore,  oftener  and  altogether 
longer  in  the  shops  than  other  engines.  This  is  caused 
partially  by  occasional  defects  of  the  special  parts 
connected  with  the  superheating. 

The  simplest  type  of  locomotive  superheater  is  the 
Pielock,  in  which  the  central  portion  of  the  boiler  flues 
is  enclosed  by  a  case,  and  thereby  separated  from  the 
boiler,  the  water  being  kept  out  by  the  case.  The  steam 
from  the  throttle  passes  through  this  case  and  among  the 
tubes  on  its  way  to  the  cylinders.  This  superheater  is 
regarded  favourably  here  in  Germany  because  of  its  sim- 
plicity, and  because  it  gives  no  trouble  in  service.  In 
some  cases  the  tubes  have  become  Corroded  outside,  but 
this  is  the  only  point  requiring  attention.  In  all  other 
respects  boilers  fitted  with  these  superheaters  are  worked 
like  others.  A  special  feature  of  the  Pielock  superheater 
is  that  it  may  be  applied  to  old  boilers. 

The  horizontal  wear  of  the  driving  brasses  and  the 
resulting  blows  and  irregular  wear  of  tyres,  as  previously 
described,  is  greater  than  on  other  simple  engines,  because 
the  superheaters  have  larger  pistons,  on  account  of  the 
larger  volume  of  the  steam,  and,  therefore,  the  piston 
forces  are  greater.  Compared  with  compounds,  the 
difference  is  still  greater.  I  have  no  figures,  like  those 
mentioned  before,  when  comparing  the  two  and  four- 
cylinder  compounds,  but  it  is  important  to  state  in 
practice  the  wear  of  tyres  for  100,000  miles  running  with 
the  different  types  of  engines.  Of  course,  this  figure  and 
the  smooth  running  would  be  nearly  as  good  as  with  the 
four-cylinder  balanced  compounds  if  the  superheater  is 
also  built  with  four  cylinders  in  the  same  manner.  But 
then  the  question  arises  whether  it  will  not  be  better  to 
retain  the  compound  system  with  superheated  steam.  The 
question  can  only  settled  by  experience.  On  the  Canadian 
Pacific  Railroad  the  superheater  compounds  seem  to  have 
been  more  economical  than  similar  simple  engines,  but 
the  results  seem  not  sufficient  to  settle  the  question.  The 
four-cylinder  simple  engine  would,  of  course,  be  simpler, 
but  the  compound  would  probably  be  more  economical, 
owing  to  the  larger  degree  of  expansion  and  the  larger 
opening  of  the  ports  by  the  valves. 

Regarding  the  occasional  defects,  or  "  locomotive, 
failures,"  what  Mr.  Basford  reports  from  the  English 
railways,  that  engine  failures  on  trains  are  veiy  unusual, 
also  applies  to  German  railways.  Now,  it  is  well  known 
how  successfully  Mr.  Schmidt  and  Mr.  Garbe  have  over- 
come the  great  difficulties  which  stand  against  the  use  of 
steam  of  such  high  temperatures;  but  there  are  some 
features  in  this  system  which  occasionally  give  trouble. 
What  I  have  to  say  about  this  may  perhaps  be  useful  to 
enable  others  to  avoid  the  same  difficulties. 

The  large  flue  tube  which  conducts  a  part  of  the  fire 
gases  to  the  Schmidt  smokebox  superheater  is  liable  to 
leak  at  its  connection  with  the  firebox  tube  plate  if  this 
connection  is  not  made  with  the  greatest  care.  The  flues 
of  that  superheater  sometimes  break  near  the  tube  plates 
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of  the  steam  boxes  in  which  they  are  fastened,  probably 
by  strain  from  expansion,  by  heat,  or  vibration.  Such  a 
breakage  makes'  the  engine  unfit  to  continue  its  run, 
because  the  tube  ends  cannot  be  filled  up  by  plugs  like  a 
broken  flue.  The  inside  walls,  which  separate  the  super- 
heater from  the  inner  space  of  the  smokebox,  are  exposed 
to  high  heat  and  burnt  or  bent,  even  if  made  of  cast 
steel  instead  of  sheet  iron.  For  these  reasons  I  prefer 
the  newest  style  of  superheaters  of  the  Schmidt  and  the 
Cole  types,  where  the  superheater  tubes  are  put  into  a 
number  of  enlarged  flues  in  the  upper  part  of  the  boiler. 
These  flues  will  not  be  more  liable  to  trouble  than  the 
others,  because  they  are  secured  in  tire  same  manner,  and 
the  superheater  tubes  also  give  the  least  weight. 

In  the  main  steam  tubes  which  conduct  the  steam  to 
the  cylinders  all  brass  or  copper  parts  must  be  avoided, 
because  these  materials  do  not  stand  the  heat.  Also,  1 
would  prefer  to  conduct  the  side  steam  tubes  immediately 
to  the  valve  chests  in  the  usual  American  manner,  through 
ports  in  the  saddles,  because  the  saddles  would  be  heated 
locally  too  much,  causing  excessive  inner  strains,  which 
might  cause  breakages.  Also,  there  would  be  a  great 
loss  of  heat  in  the  great  mass  of  the  saddle.  For  the  same 
reasons  the  walls  of  the  valve  chest,  where  they  are  exposed 
to  the  superheated  steam,  should  be  insulated  or  inde- 
pendent from  the  other  parts  of  the  cylinder  casting, 
especially  from  the  cylinder  walls  themselves,  where  the 
heat  would  cause  friction  of  the  pistons.  The  steam  pipes 
and  valve  chests  must  be  large  enough  to  act  as  a 
reservoir  for  the  cylinders,  together  with  the  superheater. 

The  small  piston  valves  employed  by  Mr.  Schmidt  of 
only  6  in.  diameter,  with  double  ports  for  admission,  are 
very  light,  durable,  and  simple,  but  they  have  no  packing 
rir.gs,  and  a  considerable  part  of  the  steam  passes  around 
them  into  the  exhaust,  it  is  difficult  to  fit  them  in  the 
proper  manner,  so  as  to  avoid  friction  on  the  one  hand 
and  excessive  leakage  on  the  other.  Friction  has  in  some 
cases  caused  breakage  of  valve  stems.  The  first  super- 
heater engine  had  larger  pistons,  with  paoking  rings,  which 
worked  quite  well,  and  were  tighter.  Also,  in  this 
question  experience  must  show  what  sort  of  valve  will 
be  the  preferable  one. 

Superheated  steam  is  lighter  than  saturated,  and,  there- 
fore, passes  the  ports  and  passages  with  less  resistance. 
Therefore,  the  ports  can  be  kept  smaller  in  section,  and 
the  lead  of  the  valves  should  be  smaller  than  usual, 
especially  with  double-ported  valves,  to  secure  easy  working 
of  the  engine.  For  large  lead  causes  much  friction,  hot 
crank  pins,  and  loose  cylinders.  The  economy  of  loco- 
motives depends  much  upon  the  proper  lead. 


A  very  useful  compendium  of  tariff  of  rates  relative  to 
international  transit  of  parcels  and  goods  has  been  issued  by 
Messrs.  Davies,  Turner,  and  Company  Limited,  52,  Lime 
Street,  London,  E.C.  When  we  state  that  the  rates  to  all 
points  on  the  Siberian  Eailway,  the  Uganda  Railway,  and  the 
Victoria  Falls  are  included,  the  comprehensive  nature  of  the 
list  of  the  book  will  be  seen. 

Uniformity  in  Catalogues. — We  notice  that  a  movement 
is  on  foot  in  America  to  influence  manufacturers  to  adopt  a 
uniform  size  for  catalogues  and  booklets.  To  anyone  who  finds 
it  necessary  to  keep  a  stock  of  trade  catalogues  for  reference 
the  difficulty  of  filing  the  present  varying  shapes  and  sizes 
is  well  known,  and  any  attempt  towards  standard  sizes  is  worth 
supporting.  The  sizes  recommended  are  3^  in.  by  6  in.,  6  in. 
by  9  in.,  and  9  in.  by  12  in.,  which  give  ample  range  for  any 
line  of  output. 

A  Year's  Patents. — The  twenty-second  report  of  the  Comp- 
troller General  of  Patents,  Designs,  and  Trade  Marks  for  1904, 
issued  on  the  6th  inst.,  states  that  the  number  of  applications 
for  patents  during  the  year  was  29,678,  as  compared  with 
28,853  in  1903.  Among  the  applications  from  foreign  countries 
3,591  were  from  America,  2,807  from  Germany, and  1,095  from 
France.  Considerable  activity  lias  been  shown  in  the  invention 
of  improvements  connected  with  locomotion,  particularly  in 
regard  to  motor  cars. 


STANLEY'S   DUNBAR-SCOTT  AUXILIARY 
TELESCOPE. 

This  form  of  auxiliary  telescope  has  several  advantages 
over  other  types,  the  interchangeability  from  top  to  side 
position  on  theodolite  being  an  important  improvement. 
The  ease  of  perfect  adjustment  and  simplicity,  due  to 
requiring  no  correction  for  eccentricity,  gives  the  instru- 
ment a  value  as  a  mining  transit  which  mining  surveyors 
can  fully  appreciate.  In  either  position  the  auxiliary 
telescope  can  be  firmly  clamped,  and  then  be  ranged  quickly 
in  alignment  with  the  main  telescope  by  two  opposing 
screws.  Precipitous  vertical  angles  are  observed  with  the 
auxiliary  on  the  side,  and  this  is  fixed  on  top  when  dealing 
with  steep  horizontal  angles. 


Stanley's^Dunbar-    ott  Auxiliary  Telescope.  J 


Another  feature  is  its  accuracy  for  vertical  sighting, 
as  by  transferring  the  lines  of  both  positions  of  the 
auxiliary,  two  lines  at  right  angles  to  each  other  are 
transferred  down  a  shaft,  which,  if  produced,  will  intersect 
each  other  exactly  under  the  centre  of  the  instrument,  a 
very  obvious  advantage  to  the  operator. 

Messrs.  W.  F.  Stanley  and  Co.  Limited,  i  and  5,  Great 
Turnstile,  Holbcrn,  London,  are  the  makers.  The  arrange- 
ment and  adaptation  of  this  auxiliary  telescope  show 
signs  of  careful  thought,  it  being  perfectly  balanced  to 
avoid  any  strains,  and  made  principally  of  aluminium  to 
reduce  as  much  as  possible  any  additional  weight. 

The  illustration  given  shows  the  attachment  to  the 
vertical  pillars  on  top,  which  latter  is  detached  when  using 
the  auxiliary  at  the  side. 


The  Electrical  Company  Limited,  121-125,  Charing  Cross 
Road,  London,  W.C.,  send  illustrated  leaflets  of  electrical 
machinery  supplied  to  the  Limerick  Corporation  Electricity 
Works,  the  Corporation  of  Sunderland,  and  of  a  large  electri- 
cally-driven winding  gear  erected  at  the  Harpeuer  Mining 
Company,  Dortmond,  capable  of  winding  100  tons  of  coal  per 
hour  from  a  depth  of  765  yards. 
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SOME  DIFFICULTIES   MET  WITH   IN  SMALL 
JOBBING  FOUNDRIES. 

By  Walter  J.  Mat. 

As  apart  from  the  well-equipped  foundry  doing  specialised 
work,  there  are  numbers  of  small  foundries  which  do 
anything  which  comes  along,  and  in  these  usually  the 
skill  of  the  moulder  is  put  to  a  severe  test  at  times,  and 
generally  he  must  be  able  to  deal  with  all  kinds  of 
metal,  and  often  at  cut  prices,  while  at  times  a  good 
many  bad  debts  will  be  made.  Nearly  if  not  quite  all 
the  work  has  to  be  done  by  hand,  owing  to  the  short 
runs  of  work  that  have  to  he  dealt  with,  so  that  extremely 
cheap  work  cannot  as  a  rule  be  turned  out ;  yet  customers 
expect  odd  jobs  to  be  done  at  the  same  rate  as  long  runs 
of  machine-moulded  goods  can  be  profitably  handled.  This, 
however,  is  one  of  the  difficulties  which  cannot  be  got 
over,  and,  although  to  some  extent  annoying,  by  the 
exercise  of  a  little  skill  and  tact  can  be  borne  with, 
provided  other  work  is  done  for  the  same  customer,  as  a 
little  "  give  and  take  "  in  money  matters  usually  can  be 
n  rranged. 

Putting  aside  all  financial  questions,  there  are  things 
which  often  cause  difficulty  in  the  ordinary  way  of 
working,  and  yet  one  cannot  avoid  them  if  custom  is  to 
be  held.  Say,  for  instance,  a  small  jobbing  shop  may 
work  for  years  and  never  want  a  box  more  than  3  ft. 
square,  and  will  have  got  together  a  good  stock  of  the 
usual  sizes.  All  at  once  one  of  the  best  customers 
undertakes  a  repairing  job,  and  a  large  casting  some  7  ft. 
or  8  ft.  long  by  30  in.  wide  is  required  cast  of  the  broken 
part  it  is  to  replace.  A  box  has  to  be  cast  or  made  up 
with  timber,  and  after  making  allowance  for  shrinkage 
the  mould  is  got  out  and  the  casting  made.  Possibly  the 
box  will  not  again  be  needed  for  years— if,  indeed,  it  is 
wanted  at  all — but  its  cost  cannot  be  charged ;  while, 
equally,  if  one  does  not  make  the  casting,  the  whole  of 
the  work  is  lost.  There  are  also  other  difficulties  in  such 
a  case.  For  instance,  lifting  tackle  has  to  be  improvised ; 
there  is  no  large  ladle  at  hand,  and  the  metal  has  to  be 
poured  from  two  or  more  of  the  ordinary  ladles  used  for 
the  general  run  of  work  ;  and  often  it  will  be  found  that 
as  only  one  casting  is  needed  it  will  come  out  a  waster 
the  first  time. 

Another  difficulty  in  a  jobbing  shop  is  that  a  stock  of 
everything  which  might  be  wanted  cannot  well  be  kept 
on  hand,  and  that  just  that  thing  which  is  wanted  is  sure 
to  be  absent  when  most  required.  All  of  a  sudden  a 
customer  will  want  phosphor  bronze  or  aluminium  bronze, 
and  then  either  phosphorus  or  phosphor  tin  or  fairly  good 
aluminium  has  to  be  obtained  in  small  quantities,  but  lay 
in  a  stock  of  either  substance,  and  it  will  not  be  wanted 
for  years.  The  ordinary  metals  will  pay  to  purchase 
when  their  market  price  is  low,  and  the  same  may  be 
said  of  scrap  when  the  price  is  low  enough,  but  unless  one 
has  a  use  for  any  class  of  metal  or  alloy,  and  that  use  is 
within  a  fairly  visible  period,  the  question  of  stocking  in 
quantity  becomes  one  for  serious  question. 

In  a  foundry  where  there  are  no  lathes  or  machine  tools, 
a  difficulty  often  crops  up  in  the  way  that  a  number  of 
persons  are  sure  to  want  castings  machined,  bored,  and 
otherwise  finished ;  but  if  you  have  the  plant,  unless  you 
can  run  some  specialty  of  your  own,  you  cannot  keep  it 
running  to  profit.  If  you  do  not  finish  the  work  you  lose 
the  order  for  the  castings,  while  if  you  do  the  work  you 
lose  all  profit.  Of  course,  this  lack  of  full  employment  will 
affect  the  moulders  and  the  metal  casting,  but  with  this 
it  is  less  felt  if  some  heavy  stock  work  can  be  secured. 
Sanitary  goods,  gully  grids,  and  similar  goods  can  often 
be  made  as  a  safe  form  of  stock  work  ;  that  is,  of  course, 
if  arrangements  can  be  made  with  the  local  authorities 
or  with  road  and  sewerage  contractors.  Although  the 
price  paid  for  this  class  of  work  is  not  high,  it  yet  gives 
a  means  of  profitably  filling  up  time  where  the  jobbing 
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work  is  not  regular,  and,  besides  this,  it  provides  fairly 
full  blows  for  the  cupola,  as  these  castings  run  from  ^  cwt. 
to  2  or  3  cwt.  each,  thus  rendering  the  cost  of  melting  less. 
Firebars  and  other  rough  work  also  aid  in  this  direction, 
where  there  is  a  regular  sale,  and,  being  easy  to  mould, 
they  can  be  worked  up  quickly. 

One  difficulty  which  small  jobbing  shops  experience  is 
turning  out  work  to  strength  specifications,  and  this, 
perhaps,  is  best  avoided,  as  it  is  too  often  a  matter  of 
practical  impossibility  to  secure  uniform  strength  in  the 
metal,  iron  being  especially  hard  to  deal  with  unless  you 
have  a  really  good  melter,  and  these  men  are  scarce. 
Sound  castings  are  not  specially  difficult  to  produce,  and 
soft  castings  may  readily  be  secured,  but  guaranteed 
tensile  or  transverse  breaking  strength  is  a  difficulty, 
owing  to  the  changes  in  the  metal  caused  by  variations  in 
melting  and  the  mixtures  of  irons  used.  The  use  of  ferro- 
aluminium  in  moderation  is  usually  advisable  to  secure 
soundness  in  the  castings,  but  good  work  on  the  part  of 
the  moulders  is  also  of  importance,  as  no  addition  to  the 
metal  will  overcome  faults  in  moulding. 

Coke  often  causes  difficulties  which  are  hard  to  overcome, 
especially  with  cupola  melting,  often  very  indifferent 
material  being  supplied.  Where  possible,  really  good  coke 
should  be  used,  and,  if  financial  considerations  will  permit, 
this  necessary  part  of  the  foundry  stores  should  be 
purchased  in  fair  bulk,  say  one  or  two  truckloads  at  each 
purchase.  Where  both  cupola  and  crucible  melting  is  done 
a  good  all-round  coke  is  the  South  Wales  "  patent "  washed 
coke,  as  this  works  freely  in  any  furnace ;  but  for  cupola 
work  only  the  writer  prefers  the  North  Brancespeth  hard 
furnace  coke— of  course,  if  the  blast  is  sufficient — as  less 
fuel  is  needed  per  ton  of  metal  melted.  Both  these  cokes 
are  low  in  both  sulphur  and  ash,  and,  with  adequate 
draught,  will  produce  intense  heat — all  important  points 
to  the  metal  caster.  Unless  one  has  good  coke,  good  iron 
castings  cannot  be  made  from  cupola  melted  metal,  sulphur 
particularly  being  objectionable. 

Of  course,  such  small  stores  as  plumbago,  charcoal, 
wax,  vent  wire,  steatite,  pea  meal,  and  the  like  can  be 
had  in  moderate  quantities,  and  a  sufficient  stock  should 
be  kept,  but  sand  will  often  prove  a  source  of  trouble. 
For  this  reason  local  sands  should  be  looked  after,  and, 
if  possible,  utilised,  because  not  only  are  they  cheaper  than 
imported  sands  as  a  rule,  but,  what  is  of  more  importance, 
as  a  general  rule  they  are  always  obtainable,  which  is 
often  a  matter  of  considerable  importance.  If  one  does  a 
trade  in  varied  metals,  the  use  of  new  sand  is  often  an 
important  matter,  and  for  this  reason  either  a  stock  should 
be  kept,  or  a  supply  should  be  available  within  a  reasonable 
distance  from  the  foundry. 

The  difficulty  with  small  jobbing  foundries  js  in  two 
directions,  one  being  the  inability  of  keeping  up  a  regular 
run  of  work,  and  the  other  the  variety  of  metals  in  which 
castings  have  to  be  made,  these  two  things  making  the 
question  of  moulding  rather  difficult,  as  you  must  have 
one  or  more  really  all-round  expert  hands  to  turn  out  the 
work  at  all  well,  while  great  difficulty  in  finding  sufficient 
remunerative  work  to  keep  them  going  will  often  be  a 
source  of  embarrassment.  In  a  large  place  there  is  usually 
enough  work  to  keep  the  best  hands  at  work  at  all  times, 
but  in  a  small  place  this  is  not  the  case ;  hence  the 
necessity  to  have  stock  work  of  some  kind. 

Much  of  the  metal  used  in  the  small  foundries  is  scrap 
of  a  more  or  less  varied  character,  and  with  good  sorting 
very  presentable  castings  can  be  produced  from  such  metal : 
but  here  again  the  difficulty  of  finding  a  good  sorter  occurs, 
as  usually  there  is  not  enough  metal  used  to  keep  a  sorter 
employed  all  his  time,  and  probably  there  is  no  other 
work  which  he  can  do.  If,  however,  your  sorter  can  also 
successfully  undertake  metal  melting  for  either  the  cupola 
or  crucible  furnaces,  or  he  is  a  good  hand  at  fettling 
castings,  then  you  can  pav  a  decent  wage  and  get  a  good 
man,  as  really  it  is  usually  a  matter  of  wages.    A  good 
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man  is  worth  a  good  remuneration,  and  a  bad  man  at  his 
work  is  worth  getting  rid  of.  But  this  is  not  usually  the 
consideration.  Low  wages,  without  any  thought  of  the 
value  received,  is  too  often  the  be-all  and  end-all  of  a  good 
many  managers,  and  where  this  is  the  case — well,  things 
cost  a  lot.  It  is  not  the  amount  of  a  man's  wages  that 
counts  ;  it  is  the  cost  of  the  labour  he  does  which  has  to 
be  considered,  and  if  by  increasing  wages  you  reduce  costs, 
you  make  a  profit  ;  but  if  you  reduce  wages  and  increase 
costs,  you  make  a  loss — and  generally  a  big  one.  This, 
however,  is  a  general  difficulty,  and  not  one  applicable  to 
foundries  especially. 


NEW   OPEN-SIDE   IRON  PLANERS. 


This  open-side  planer  is  a  new  introduction  from  the 
shops  of  the  Detrick  and  Harvey  Machine  Co.,  Baltimore, 
Md.  It  will  take  under  the  beam  a  piece  of  work  slightly 
larger  than  the  vertical  dimension  given  for  that  size  of 


mechanism  is  simple  in  construction,  and  consumes  power 
only  when  feeding.  The  head  on  the  cross  beam  has 
independent  automatic  feeds  in  all  directions,  and  the 
head  on  the  vertical  slide  has  an  automatic  vertical  feed. 
The  side  head  has  its  bearing  on  the  right-angle  beam 
casting,  and  not  on  the  post,  giving  it  a  separate  and 
adjustable  bearing,  which  absolutely  ensures  its  planing  at 
right  angles  with  the  main  head  at  all  times. 

The  driving  mechanism  is  the  spiral-planer  motion,  which 
is  familiar  to  the  mechanical  world.  The  pulley  shaft  is 
parallel  to  the  bed  of  the  planer.  The  table  is  returned 
without  far  or  back  lash  from  3  to  4  to  1,  depending  upon 
the  size  of  planer.  The  belt  shifters  transfer  one  belt  al 
a  time,  thus  obviating  the  noise  of  belts.  The  reversing 
lever  is  arranged  to  allow  the  table  to  be  run  back,  so 
that  the  work  can  be  examined  without  loosening  the  dog, 
and  can  be  operated  from  either  side  of  the  tool.  The 
post  is  of  box  section.  It  is  tonguel  and  grooved  to  the 
bed,  and  has  a  bearing  on  it  greater  than  the  amount  of 
o\  erhang  of  beam. 


NEW    OPEN-SIDE    IRON    PLANING    MACHINE,    MADE    BY    THE    DETRICK    AND    HARVEY    MACHINE  CO. 


machine,  and  will  square  down  the  outside  of  work  to 
the  planing  width  given,  actually  planing  several  inches 
wider  on  a  straight  surface  by  setting  the  beam  head  at 
an  angle.  The  bed  has  great  depth  and  ample  metal, 
the  length  being  more  than  one-half  longer  than  the  table. 
The  cross  girts  are  close  together,  especially  opposite  to 
and  for  the  length  of  the  post.  The  table  is  deep  and 
rigid,  with  broad  Vs.  It  has  planed  T  slots  and  cored 
holes,  which  are  designed  for  the  use  of  standard  square- 
head machine  bolts.  These  holes  are  cored  through, 
relieving  the  platen  of  chips,  and  facilitating  the  cleaning 
of  same.  The  table  is  also  provided  with  projecting  lips 
to  keep  chips  and  dirt  from  the  Vs. 

The  cross  beam  is  a  right-angle  casting,  having  a  vertical 
leg,  with  a  very  long  bearing  on  the  front  face  of  the  post. 
The  horizontal  arm  is  supported  at  the  back  by  a  heavy 
brace  bolted  securely  to  it,  this  arrangement  ensuring 
stiffness  and  stability.  The  brace  has  a  sliding  bearing 
on  the  side  and  at  the  rear  of  the  post,  being  rigidly 
clamped  to  it  when  set  in  position  for  planing.    The  feed 


In  case  it  is  desirable  to  place  the  planer  so  that  a 
travelling  crane  can  travel  overhead,  or  for  any  other 
reason,  the  counter  shaft  can  be  attached  to  the  top  of 
the  post,  making  the  tool  self-contained.  '  The  machine 
can  be  driven  by  a  motor,  placed  on  the  floor  at  the  back 
of  the  post. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  June  8th. 
1905  :— 

Liverpool. — First  class :  J.  Evans,  G.  F.  Freer,  A.  Celaya,  C.  H. 
Boddey.  Second  class :  W.  J.  Hepburn,  C.  Cowper,  J.  B.  Martin,  G. 
Alford. 

London. — First  class :  F.  W.  Revnolds,  A.  E.  Rose.  Second  class  : 
W.  R.  Quinn,  W.  S.  Brodie. 

North  Shields.— First  class:  D.  Fiampolis.  Second  class:  H. 
Franklin,  A.  Rewcastle,  H.  Taylor. 


THE  PRACTICAL  ENGINEER 

Inventions  Supplement: 

A  WEEKLY  REGISTER  OF  ALL  APPLICATIONS  FOR  BRITISH  PATENTS, 

AND 

A  Record  of  all  the  Completed  Patent  Specifications,  with  Illustrated  Abridgements  of  those  relating  to  Engineering. 


JUNE  16,  1905. 


THE  LIVES  OF  THE  ENGINEERS. 


By  Dr.  SAMUEL  SMILES. 

These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
instalments.  For  Particulars  and  Order  Form 
see  page  xi. 


FOR  AN 

ENGINEER'S  LIBRARY 

LOOK  ON   PACE  XI. 

If  you  do  not  see  the  book  or  set  of  books 
you  require,  or  would  like  to  make  additions 
thereto,  we  shall  be  glad  to  help  you. 


FOR   PARTICULARS  ADDRESS— 

The  Manager,  "Engineers'  Gazette" 

359,    STRAND,  LONDON. 


THE  TAX   UPON  INVENTORS. 

The  huge  amount  of  money  received  by  the  British  Patent 
Office  from  inventors  during  the  year  1904  in  the  form  of 
fees  for  patents  can  be  construed  more  perhaps  in  the 
nature  of  a  tax  than  as  fees  for  services  rendered  by  the 
State  in  connection  with  the  granting  of  patents. 

The  payments  made  by  patentees  alone  for  the  year 
1904  amounted  to  the  sum  of  £230,000,  while  from  the 
granting  of  trade  marks,  protection  of  designs,  and  the 
sale  of  publication  further  sums  were  received,  bringing 
the  total  Patent  Office  receipts  up  to  =£252,410  for  the 
year.  The  expenses  of  administration  (printing  and  every 
other  charge  connected  with  the  building  and  with  the 
department)  amounted  to  £157,379,  thus  leaving  a  balance 
of  some  £95,000  as  profit  that  the  inventors  and  other 
applicants  paid  for  the  privileges  granted  to  them.  Out 
of  this  very  substantial  balance  over  £56,000  was  wisely 
allocated  towards  the  cost  of  the  Patent  Office  extension 
and  the  building,  which  then  left  a  net  surplus  of 
£38,575,  that  can  be  construed  as  nothing  but  a  direct 
impost  upon  those  seeking  to  benefit  the  industries  of 
the  country  and  to  promote  improvements  in  connection 
with  that  which  makes  for  the  wealth  of  the  nation. 

It  is  satisfactory  to  find  that  so  substantial  a  sum  went 
towards  the  building  and  the  Patent  Office  extension  work, 
but  it  is  regrettable  that  true  encouragement  of  industry 
should  be  lost  sight  of  by  the  creation  of  a  revenue  out  of 
that  which  should  be  a  simple  expense-meeting  department. 

The  grant  of  a  patent  should  be  an  incentive  towards 
facilitating  improvements  and  inducing  attention  to  be 
turned  towards  the  betterment  of  our  national  industries. 
The  more  generous  the  terms  to  the  inventor,  the  better  the 
result  to  the  industries  ;  the  easier  the  patentee's  course  is 
made,  the  greater  will  be  the  number  of  patents  applied  for. 

We  do  not  for  one  moment  suggest  that  the  renewal 
fees  as  a  whole  should  be  reduced,  but  we  think  it  is 
the  experience  of  every  patentee  that  the  first  four  years 
of  the  life  of  a  patent  are  the  most  arduous,  and  are  the 
most  expensive  in  connection  with  the  life  of  any  patent. 
The  difficulty  of  introducing  an  invention  is  great,  as 
prejudices  have  to  be  overcome,  experiments  undertaken, 
prolonged  tests  made,  patterns  changed,  and  exploitation 
and  commercial  push  undertaken,  such  as  the  period  of 
four  years  is  all  too  short  to  cover. 

We  are  of  opinion  that  if  the  renewal  fee  for  the  patent 
were  made  payable  on  entering  the  seventh  year  instead 
of  on  entering  the  fifth,  and  again  on  entering  the  sixth, 
an  increased  impost  might  well  be  made,  such  as  would 
not  be  deferring  inventors  or  striking  out  promising 
improvements  that  had  had  six  years'  labour  and  effort 
spent  upon  them. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED  BY   MESSRS.   MARKS  AND  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

11722  E.  PEESCOTT.    Implement  for  cabbage  planting. 

11733  G.  E.  WEYMES.    Supporting  and  training  plants. 

11955  E.  H.  FOWLEE  and  T.  BEN  STEAD.    Steam  ploughs. 

12074  E.  E.  BICHABDSON.    Garden  sprinkler. 


Arms  and  Ammunition. 

11741    J.  H.  MATTHEWS.    Magazines  for  rifles. 

11817   THE  BIEM1NGHAM  SMALL  A  EMS  CO.  LTD.,  and 

A.    H.   M.   DEIVEE.    Manufacture   of  spring  air 

guns. 

11860    A.  J.  EOULT  (Phonix  Elektroticlmische  Ges.  m.  b.  H., 

Germany).    Electric  target-setting  apparatus.* 
11979    H.  H.  MULLINEE  and  F.  WIGLEY.    Holders  and 

carriers  for  cartridges. 
12034    SIE  W.  G.   ARMSTRONG,   WHITWORTH,  &  CO. 

LTD.,  and  A.  G.  HADCEEK.    Breech  mechanism  of 

ordnance. 


Bottles,  Glass,  &c. 

11730    E.  HILL.      Eemoving  stoppers  from  screw-stoppered 
bottles. 

11791    J.  H.  JEEICHO.    Bottle  drip  receptacles.* 

11800  A.  JAMES  and  E.  J.  EDWAEDS.    Constructing  drink- 

ing vessels. 

11801  E.  MORRIS  and  G.  and  H.  VAIGHT  &,  CO.  LTD. 

Non-refillable  bottles. 
11827    E.  BEETHOLDT.    Glass  tablet  for  advertising  pur- 
poses. 

11853    A.  WOOD.    Sealing  bottles* 

11947    E.  E.  MUMFOED.    Stoppers  for  bottles. 

12009    J.  G.  GIFFOED.  Bottles. 

12048  J.  LOWMAN.    Bottle  stopper. 

12049  J.  LOWMAN.    Capsules  for  bottles. 

12055    W.  G.  F.EALEY.    Production  of  glass  with  a  metallic 

appearance. 
12066    H.  G.  MASON.    Self-sealing  cork. 
12093    C.  G.  MAZZA.    Strengthening  glass* 
12107    W.  W.  PILKINGTON.    Manufacture  of  plate  glass. 
12110    O.  IMEAY  (Pressed  Prism  Plate  Glass  Co.,  U.S.A.). 

Grinding  and  polishing  glass.* 


Building  and  Construction. 

11807    G.  BEUCE.    Manufacture  of  cement. 
11867    A.  W.  TOBKTNGTON.    Blocks  and  treads  for  paving 
flooring. 

11945    T.  A.  AMBEOSE.    Machine  for  cutting  mortises.* 
11951    M.  KUHL.  Floors. 

12046    E.  G.  PEEEOT.    Building  constructions.* 


Chemistry  and  Photography. 

11759  C.  D.  ABEL  (Actien  Gesellschaft  fur  Anilin  Fabrika- 
tion).  Manufacture  of  amino  and  hydroxylated 
derivatives  of  Phenyl-naphimidazole. 

11765  H.  E.  STADDON.  Screens  for  isochromatic  photo- 
graphy. 

11786    J.  D.  LYON.    Photographic  plate  holders.* 
11793    J.  SWINBUENE.    Treatment  of  sulphide  ores. 
11882    A.  E.  BLOXSOME.    Photographic  cameras. 

11985  J.    MARSHALL.    Combined  developing    and  washing 

travs  for  photographic  purposes. 

11986  W.  GABBOWAY.    Manufacture  of  sulphur  dioxide. 
12021    A.  G.  BLOXAM  (Soc.  Anon  a'Etudes  Electro  Chemiques, 

Switzerland).    Manufacture  of  lead  peroxide. 


12029  P.  G.  E.  WEIGHT  and  HOUGHTONS  LTD.  Storing 

photographic  films. 

12030  H.  HOLMES   and  HOUGHTON  LTD.  Photographic 

cameras. 

12057    J.  MERRETT.    Dry  mounting  photographic  paper. 
12095    L.  HEEINE.    Preserving  organic  substances. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

11837  H.  WOOLFE.    Coin-freed  game  apparatus. 

11857  F.  H.  BOSTOCK.    Coin-freed  apparatus. 

11897  E.  JAMIK.    Cash  indicators  and  registers. 

12045  W.  D.  HAWLEY.    Time  recorders. 

12077  J.  J.  LEANEE.    Coin-freed  locks. 


Cycles  and  Cycle  Accessories. 

{See  also  Ve'dcles,  Wheels,  etc.) 

11878    J.  JOFEH.    Improving  efficiency  of  driving  belts  of 

motor  cycles. 
12051    H.  T.  HILL.    Bicycle  cranks. 

12065  A.  W.  PERKINS.  Manufacture  of  spokes  for  bicycles. 
12111    li.  TULKA.    Detachable  handle  bar  for  bicycles.* 


Electrical. 

11711    A.  E.  HILLS.    Connecting  conduits. 
11745    J.  ETTSU.    Electric  telegraphy* 

11756    S.  SIMON  and  A.  ROBERTS.    Aparatus  for  preventing 

live  wires  falling  to  the  ground. 
11770     F.  AGAGGIO.    Method  by  which  electric  bells  may  be 
employed  on  high-tension  circuits.* 

11773  T.    E.    SIMMS    and   E.    BOSCH.    Electric  ignition 

apparatus.* 

11774  THE  BEITISH  THOMSON-HOC STON  CO  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Electric  fuses  and 
cut-outs. 

11805    W.  C.  KIEWAN  and  K.  QUANEY.    Electric  switches. 
11813    E.  J.  OVEEELL.    Adjustable  electric  light  bracket. 
11821    E.  BEAUN.    Load  equalizer  for  alternating  currents. 
11829    A.  C.  COSSEE.    Lowering  the  vacuum  of  X-Eay  tubes. 

11839  T.  BENFIELD.    Conduit  brake. 

11840  J.  A.  WHYTE.    Electric  block  signalling  * 

11861  H.  C.  HUBBELL.    Battery  plates* 

11862  H.  C.  HUBBELL.    Battery  plates* 

11881    B.  M.  DRAKE  and  J.  M.  GOEHAM.    Arc  lamps. 

11899    W.  E.  SYKES,  jun.    Electrical  relays. 

11921    C.  H.  O'BRIEN.    Producing  electric  sound  signals.* 

11931  LA  SOCIETE  ANONYME  WESTTNGHOUSE  and 
M.  LEBLANC.  Suppressing  harmonics  in  alter- 
nating current  machines.* 

11949  A.  JUST,  F.  HANAMAN,  and  VEEEINIGLE  ELEC- 
TEICITATS  ACT.-GES.  Manufacture  of  incan- 
descing filaments. 

11967  CEOMPTON  &  CO.  LTD.,  and  E.  W.  ABBOTT,  Hoisting 
gear  for  arc  lamps. 

11970  THE  BEITISH  THOMSON-HOUSTON  CO.  LTD.,  and 

E.  B.  WEDMOEE.    Electric  switches. 

11971  THE  BEITISH  THOMSON-HOUSTON  CO.  LTD  (The 

General  Electric  Co.,  U.S.A.).  Vapour  electric 
apparatus. 

11995    L.  HOVEL.    Casing  for  electric  wring. 
12003    H.  E.   SAXBY.    Socket  connectors  for  electric  light 
cables. 

1202!  C.  H.  E.  A  SHU  EST.  Electric  conductor  rail  insulator. 
12024    A.  W.  PENEOSE.    Electrical  switch. 

12061  H.  E.  FEY.    Producing  and  utilising  electricity. 

12062  G.  E.  FLETCHER.    Eegulating  rheostats.* 
12087    O.  D.  LUCAS.    Operating  mercury  vapour  lamps. 
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13090    G.  K.  B.  ELPH1N  STONE.  Electrical  measuring  instru- 
ments. 

12097    B.  ZUSMAN  (Oska  Kouitzer,  Germany).    Electric  arc 
lamps. 

12105    J.  ME  1'ENBERG.    Insulating  material.* 


Engineering  and  Mechanical. 

11737    Lilting  or  raising  shafts.* 
11744    A.  FLEMINA.    Mechanical  devices.* 
11763    W.  WEMHOLNER.    Fixing  cutters    in  milling  and 
cutting  heads.* 

11761  F.    G.    WRIGHT    and    W.    H.    BAINES     and  A. 

THOMSON.    Locks  or  valves* 
11772    E.  JOSE.    Automatic  valve.* 
11775    J.  HAMMELL.    Friction  driving  gear.* 
11777    J.  T.  PICKERING.    Diffeiential  driving  gear  lor  motor 

vehicles. 

11762  A.  KOCH.    Tuyeres  for  forges.* 
11792    P.  F.  NEArERS.  Unions* 

11798    P.  R.  LINDSAY  and  T.  W.  BLYTH.    Steam  turbine. 
11806    G.  T.  WINNARD  and  J.  BEDFORD.    Pulley  blocks. 
11816    R.  DONALDSON.    Drilling  holes  in  rock. 
11822    W.  E.  HIPKINS.    Weigh  bridges. 
11824    M.  KUBOV  Packiug  rings.* 
11826    J.  F.  BRADY.    Steam  turbines.* 

11844    J.  I.  SHIRLEY.    Distributing  valves  and  valve  gears. 

11870  W.  A.  PEARN  and  F.  PEARN.    Machine  tools  for 

milling. 

11871  F.  PEARN  and  S.  PEARN.    Steam  pumps. 

11873    C.  C.  SMITH  and  H.  JOHNSON.    Coupling  for  rods 
and  tubes. 

11883    THE  PULSOMETER  ENGINEERING  CO.  LTD.,  and 

R.  N  EAVCOMB.  Pumps. 
11892    R.  C.  MACLACHLAN.    Variable  speed  gear. 
11917    THE  BIRMINGHAM  SMALL  ARMS  CO.  LTD.,  and 

C.  F.  PATTGHER.    ATariable  speed  driving  gear. 
11920    C.  H.  LEWIS  and  J.  SMITH.    Adjustable  exhausts  for 

locomotives.* 

11929    C.  HEINRICHSDORFF.    Superheating  liquid  fuel.* 

11941    T.  A.  REED.  Condenser. 

11950    G.  D.  ZONCEB.    Recovering  waste  oil.* 

11956    H.  W.  AVOODALL  and  A.  M.  DUCKHAM.    Retorts  for 

carbonisation  of  coat.* 
L1960.  L.  MURRAY.    Metallic  packings. 

11966    D.  McGILL.     Packing   and  lubricating  pistons  and 

piston  rods  of  i  pfrigerating  plants. 
11973    A.  GOMORY  and  A.  THINSZ.    Ball  bearings* 
11991    H.  AV.  LINDLOW.    Oil  cans. 
11997    W.  D.  H.  BIRCH.    Nut  and  washer. 
12004    L.  H.  GRUNDY.    Safety  guard  for  lifts. 
12007    J.  LAMBERT,  J.  GOBIET,  and  TRIUMPH  CYCLE 

CO.  LTD.    Change  speed  gear. 
12120    W.  H.  BAKER  and  R.  H.  PARKER.    Furnace  door. 
12071    T.  HARRISON.    Appliauce  for  trueing  up  worn  piston 

rods. 

1207:!    W.  WEIR.    Aralve  guards.  ( 
12075    J.  BOULTBEE.    Adjustable  spanners. 

12079  AV.  P.  FOX  and  T.  FOX.    Drill  ratchet  braces* 

12080  AV\  P.  FOX  and  T.  FOX.    Drill  ratchet  braces* 

12081  W.  P.  FOX  and  T.  FOX.    Drill  ratchet  braces.* 

12086    J.  HOPKINSON  and  J.  HOPKINSON  &  CO.  LTD. 

Stop  valves. 
12091    P.  W.  NOBLE.    Pipe  joints* 
12115    S.  Z.  DE  FERRANTI.    Riveting  machines. 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

11716  V.  C.  FOURNIER.    Rotary  gas  or  oil  engines. 

11948  E.  BAND.    Ignition  devices  for  explosion  motors. 

11999  R.  SMITH.  Carburetter. 

12016  AV.  E.  BEAZLEY.    Exhaust  valve  for  motor  engines. 

12018  H.  JUNKERS.    Explosion  engines* 


Engines,  Steam. 

11754    AV.  SMETHURST.    Rotary  engine. 
11841    H.  E.  McLEAN.    Governors  for  engines.* 

Food  Products. 
12112    G.  HUDSON.    Manufacture  of  flour. 


Furniture  and  Domestic. 

11742  A.  H.  JEN  KIN.    Latches  for  doors. 

11752  A.  E.  COOPER.    Window  accessories. 

11804  W.  PRESCOTT.    Legs  of  chairs. 

11814  N.  JOSEPH.    Frying  pans. 

11902  .  R.  SCHOLZ.    Scissors  and  shears.* 

11904  E.  SMITH.    Writing  desks. 

119D8  C.  A.  GRAY.    School  desks. 

11915  W.  T.  BRAIIAM.    Oil  lamps* 

11916  W.  T.  BRAHAM.    Oil  lamps.* 
11967  A.  H.  J.  YOUNG.  Lamps. 

11989  W.  H.  MURTON,  W.  S.  VARLEY,  and  E.  MURTON. 

Wringing  and  mangling  machines. 

12006  W.  R.  BAKER.    Locks  for  lavatory  doors. 

12043  J.  LIPS.    Washing  crockery.* 

12060  J.  CARR.    Curtain  hook. 

12076  J.  J.  LEAVER.  Doors. 

12084  J.  BRITCHER.    Outside  blinds  for  doors. 

12101  F.  H.  FISHER  and  G.  H.  WIDDOWS.    School  desks. 

Hardware. 

12106    M.  A.  SCOTT.    Pins  for  fastening  ladies'  hats. 
12117    M.  STEINHARDT.    Door  bolts. 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

11725    T.  A.  GOSKAR.    Suction  gas-producer  plants. 
11751    W.  MONES  and  A.  A.  BAILEY.    Manufacturing  gas* 
11811    O.  S.  C.  MARTRON.    Lighting  and  extinguishing  gas 
flames. 

11834    A.  C.  COLLETT.    Incandescent  gas  lamps. 

11855    K.  SPROXTON.    Holders  for  incandescent  gas  burners. 

11888    A.  W.  LUCAS.    Incandescent  mantle  lamps. 

11919  K.  SPROXTON.  Holding  globes  of  inverted  incan- 
descent burners.* 

11938    C.  JACOB  and  P.  JACOB.    Gas  burners. 

11940  E.  V.  GALLEY  and  J.  C.  HATTON.  Mixing  gases  for 
heat,  light,  and  power. 

12017    C.W.HARRISON.    Bunsen  gas  burners. 

13022  W.  T.  TAYLOR  and  R.  V.  NOTLEY.  Radiating  heat 
from  spirit  or  oil  lamps. 

12059    W.  H.  MOORE  and  F.  H.  LIVENS.    Gas  producers* 

12102  F.  DEBERNARDI.  Automatically  lighting  and  extin- 
guishing gas  lamps. 

12104    L.  SIEGENBERG,  jun.    Incandescent  gas  burners. 


Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

11740    R.  INGLE.    Automatic  piano  player. 
11831    T.  BIRNBAUM.    Sound  boxes  for  gramophones. 
11901    B.    A.    PILKINGTON.     Electrically   operating  stop 
watches. 

11939    A.  VILSTRUP  and  N.  DE  MAID.    Studs,  buttons,  and 

other  fastenings. 
11958    M.  R.  KROOK.    Buttons,  studs,  brooches,  etc. 
11988    F.  MILLS  &  CO.  LTD.,  and  G.  C.  C.  CLARKE.  Pocket 

cutlery. 

12008    T.  J.  STOCKALL.    Illuminable  clocks. 


Leather  Goods,  including  Machinery. 

11732    F.  AVOOD.    Heel  pads. 

11944    A.  AVARNECK.    Boot  repairing  lasts. 

Medical. 

9834a    A.   B.   McKEE.    Container  lor  keeping  hypodermic 

syringes  in  a  sterile  condition. 
11743    A.  B.  McKEE.    Chloroform  bottles. 
11781    W.  S.  DYSON.    Applviug  heat  as  a  cure  for  colds. 
11845    W.  J.  SHEPPARD  and  A.  M.  ELLIOTT.    Mixture  for 

cure  of  neuralgia,  and  toothache.* 
11847    G.  J.  IRWIN.    Support  for  varicose  veins. 
11930    O.  PRELLE.    Producing  medicine  containing  mixtures 

for  inhaling  purposes.* 
11984    F.  LEE.    Devices  for  electro-medical  treatment. 
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Metallurgy. 

{Including  Rolling,  Drawing,  Casting,  etc.) 

11782    E.  MOYSE.    Protecting  metallic  construction  against 
oxidation. 

11815    B.  A.  THOMAS.    Tinning  machines. 
11833    W.  W.  FYFE.    Ore-roasting  furnaces. 
11996    H.  MACFARLANE.    Manufacturing  enamelled  sheet 
steel. 

13000    E.  POTTER.    Chill  for  casting  metals. 


Optical,  Mathematical,  etc.,  Instruments- 

11726    A.  KORNY.  Filemeters. 

11735    SCHAFFER  &  BUDENBERG  LTD.  (Firm  of  Schaffer 

&  Budenberg,  B.  nr.  b.  H.,  Germany).  Measuring 

hydraulic  pressure. 
11850    T.  DANQUAKD.    Tracker  for  mechanical  instruments.* 
11933    G.  CUSSONS  and  A.  W.  JOHNSON.    Determining  the 

acceleration  and  time  of  fall  of  a  falling  body. 
11975    A.  M.  JOH ANSON  and  I.  HULTMAN.  Calculating 

machines.* 

12088  H.  DICKINSON  and  MABEL  DICKINSON.  Counting 

machinery, 

12089  R.  J.  FLEMING.  Eye-glasses. 


Printing  and  Typewriting. 

11714    W.H.  R.  KELLY.    Spacing  shift  keys  of  typewriters. 
11749    T.  H.  HEWITT.    Pyramid  rollers  of  printing  machines. 
11886    A.  J.  BOULT  (Lanstom  Monotype  Machine  Co.,  U.S.A.). 

Centering  mechanism  for  type  casting  machines.* 
11896    A.  D.  KLABER  and  E.  A.  COX.    Duplicating  machines. 


Railways  and  Tramways. 

11729    T.  H.  TYSON,  J.  T.  WILSON,  and  A.  W.  TYSON. 

•Railway  signalling. 
11771    H.  N.  POiTNTON.    Car  coupling. 

11812    J.  PATRICK.    Locking  device  for  tramway  and  rail- 
way points. 

11842    H.  H.  LAKE  (W.  H.  Kilbourn,  U.S.A.).  Track  sanding 
devices. 

11877    H.  W.  SYKES.    Station  stopping  indicators. 

11885    THE  LEEDS  FORGE   CO.   LTD.,   and   E.    DE  H. 

ROUNTREE.       Construction    of    railway  vehicle 

bodies. 

11898  G.  SEIN.  Self-coupling  apparatus  for  railway  vehicles. 
11907    T.  R.  FOY.  Tramcars. 

11911    R.  MANTLE.    Keys  for  fastening  rails  to  chairs. 
11976    F.  D.  FOWLER.    Method  of  securing  rails  to  railway 
chairs. 

12032    C.  BARKER.    Fog-signalling  apparatus. 

12067  J.  POMEROY.    Permanent  way  for  tramways. 

12068  C.  ASHWORTH.    Seat  of  tramcars. 

12082    J.  FOSTER.    Adjustable  bearings  with  brackets,  screws, 
and  ratchet  levers  for  track  brakes.* 


Sanitation- 

{Including  Building  and  Hardivarc.) 

11719  J.  ALTY.    Water  waste  preventer.* 

11720  P.  E.  SINGER.    Road  cleaners. 
11734    A.  RICHTER.    Closet  seat,* 

11755    T.A.  CLAYTON.    Applving  disinfectant, 

11864    A.  J.  BOULT  (P.  A.  Gasse,  France).    Drain  traps. 

12042    J.  OCHSNER.    Dust  carts.* 

12092    J.  SWALLOW,  J.  W.  SWALLOW,  and  J.  TILBURN. 
Purifying  sewage. 


Shipbuilding  and  Navigation. 

27050b    J.    HUTCHINGS.     Generating  motive   power  from 
waves. 

27050c    J.   HUTCHINGS.      Generating    motive    power  frjom 
waves. 

11718    E.  DOUGLAS.    Trawl  net. 

11731    W.  R.  GROVES.    Boards  for  spreading  the  mouths  of 
trawl  nets. 

11757    T.   WARING.    Machine  for  grinding    and  polishing 
screw  propeller  blades. 

11787  S.  LAKE.    Submarine  boat. 

11788  S.  LAKE.    Air  supply  devices  for  submarine  boats.* 

11789  S.  LAKE.  Telescopic  smoke  stacks  for  submarine  boats.* 


11790    S.LAKE.    Water  ballast  appliance  lor  submarine  boats. 

11863    W.  B.  BATES.    Shallow  draught  boats* 

11918  C.  TUCKFIELD  and  W.  G.  DE  F.  GARLAND.  Rever- 
sible propeller. 

11928    A.  MUKDEN.    Steering  gear  for  boats. 

11934  R,  H.  J.  FRESHWATER  and  0.  T.  WILKS.  Nou- 
sinkable  ships'  lifeboat. 

11>)77    W.  JOHNSON.    Propelling  small  sailing  vessels. 

12019  J.  STONE  &  CO.  LTD.,  and  W.  V.  V  EN  NEK. 
Machining  propellers  and  propeller  blades. 


Spinning,  Weaving,  and  Allied  Trades. 

11769    J.  SUTTON  (The  International  Flax  Fibre  Co.,  U.S.A.). 

Textile  decorticating  machines.* 
11799    J.  TAYLOR  and  J.  MITCHELL.    Shuttle  for  weaving 

in  looms. 

11808    H.  THORNTON.    Carding  engines. 
11818    A.  RILEY.    Manufacture  of  cotton  velvet. 
11854    T.  O'DONNELL  and  S.  A.  BROWN.    Weft  replenishing 
for  looms.* 

11954    G.  SCHWABE.    Lay  and  shuttle  mechanism  for  power 

looms.*  v 
12010    J.  K.  FLETCHER,  J.  E.   FLETCHER    and  G.  H. 

FLETCHER,  and  J.  POLLARD.    Lace  machine. 
12013    T.  S.  GRIEVE.    Knitting  machines. 

12108  H.  LEVY.    Shuttles  for  embroidery  machines* 

12109  H.  LEVY.  Filling  the  shuttles  of  embroidery  machines.* 


Stationery  and  Paper. 

11836    F.  G.  FENDER.  Calendars. 

11846    P.  A.  CONNE.    Letter  sheets.* 

11903    A.  POLLAK.    Perforating  paper  strips. 

U937    it.  E.  PHILLIPS  (The  Firm  of  Henrichsen  and  Mohr, 

Denmark).    Machine  for  making  paper  bags.* 
12058    T.  T.  M.  LUMSDEN  and  A.  B.  PEARCE.    Strainers  for 

paper-making  machinery. 
12085    C.  ZWICK  and  E.  ZWICK.    Process  of  waterproofing 

paper. 


Steam  Boilers  and  Fittings. 

11713    W.    SAUMIONS.    Draught-controlling    apparatus  for 
boilers. 

11767    W.     P.     THOMPSON     (Audrew  Berilaequadralz). 

Tubular  steam  generators  for  automobile. 
11874    B.  PEACOCK  &  CO.  LTD.,  and  A.  HOY.  Boilers. 
11906    A.  JOHNSON  and  R.  WALTERS.    Plug  for  defective 

tubes   in  boilers. 
12002    CLAYTON  and  SHUTLE WORTH  LTD.,   and  J.  E. 

BIRKIN.    Boiler  furnaces. 
12078    W.  FAIR  WEATHER  (C.  W.  Forbes,  U.S.A.).  Steam 

generators.* 
12113    W.  S.  SIMPSON.    Generation  of  steam. 


Toys,  Games,  and  Sport. 

11728    H.  EGG.    Race  game. 

11753    J.  H.  DICKSON  and  A.  GREEN.    Measuring  instru- 
ment for  the  game  of  bowls. 
1,1796    W.  HANCOCK.    Spinning  top. 
11922    J.  McRAE.    Mechanical  toy. 

11978    W.  H.  CLARKE  and  R.  W.  WHIG  HT.  Roundabouts. 
11992    H.  NATALI.    Golf  balls. 
12052    E.  VIGNES.    Parlour  football. 

12070  F.  K.  FRENCH  and  F.  T.  COOMBES.  Hockey  sticks 
12118    W.  S.  AVATSON.    Golf  clubs. 


Tyres. 

11715    T.  CAUDWELL.    Preventing  punctures  in  tvres 
11766    H.    J.  KISCH.    Tyres  J 
11802   iM.  J.  ADAMS.  Tyres. 

11820    C.  NIELSEN.    Valves  for  pneumatic  tyres.* 
12063    J.  D.  BELL.    Pneumatic  tyres  for  motor  cars 
12120    J.  V.  WORTHINGTON  and  1HE  DUNLOP  RUBBER 
CO.  LTD.    Solid  rubber  tyres. 


Vehicles,  Wheels,  etc. 

11768    S.  H.  N.  BONE  and  A.  J.  BONE.  Wheels. 
11797    E.  C.  F.  JAMES.    Spring  wheels  for  vehicles. 
11868    P.  C.  FINDLEY.  J.  T.  KELLY,  and  E.  S.  KELLY. 
Car  axles 
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11880    J.  N.  B.  MOORE.    Wheels  for  cycles,  motor  cars,  etc. 

11923  W.  N.  STEWART.    Controlling  apparatus  for  electri- 

cally-propelled vehicles. 

11924  W.  N.  STEWART.    Controlling  apparatus  for  electri- 

cally-proj>elled  vehicles. 
11928    B.  BLUNDSTONE  and  D.  MOSELEY  &  SONS  LTD. 

Securing  nneumatic  tyres  to  wheels. 
11935    S.  HARRIS.    Preventing  side  slip. 

11959    J.  H.  W.  BOURNE,  J.  LAY,  and  G.  H.  LAY.  Pre- 
venting skidding. 

11963  W.  C.  WINDOVER.    Front  opening  broughams. 

11964  W.  P.  HARRIS.    Bearing  springs  for  vehicles. 

11965  E.  STERNE.    Preventing  skidding  of  motor  cars.* 
12015    H.  S.  H4LFORD.    Spring  wheels  for  vehicles. 
12031    C.  C.  HAMBLIN.    Axle  box. 

12033    S.   D.  HOLDEN  and  F.  V.  RUSSELL.    Clutch  for 

motor  road  vehicles. 
12040    F.  VON  TRESCKON.    Axle  bearings* 
12044    M.  BIRKIGT.  Construction  of  automobile  road  vehicles.* 
12054    T.  A.  SEGRAVE.    Emergency  brake  for  automobiles. 
12100    G.  J.  JACKSON.    Electric  tail  lamps  for  motor  cars. 
12119    B.  B.  TUKE.    Vehicle  wheels. 


Wearing  Apparel. 

11761  C.  RUMFORD.    Ornamental  buttons. 

11778  D.  REID.  Mufflers* 

11795  P.  G.  C.  SMYTHE.    Spreading  devices  for  neck  bands. 

11803  F.  C.  COWBURN.    Clip  for  retaining  wearing  apparel. 

11830  F.  M.  MOLONE.    Collar  support. 

11835  P.  A.  C.  BATES.    Fastening  device  for  articles  of  dress. 

11869  C.  BAYER.    Ladios'  stocking  suspenders. 

11887  P.  G.  WOOD YATT.    Necktie  fasteuers* 

11927  F.  F.  EMPSON.    Metallic  stiffeners  for  lace  collars  and 
belts. 

11983  H.  W.  LAKE.    Collar  supports. 

12028  C.  BAYER.    Stocking  suspender. 

12035  THE  BRITISH  XYLONITE  CO.  LTD..  and  T.  R. 

BROOKE.    Cuff  protectors*  ( 

12056  R.  SHENKE.    Ladies'  hat  and  bonnet  fastener. 


Miscellaneous 

8742a    A.  J.  CAMPBELL  and  R.  H.  CAMPBELL.  Vessels 
for  containing  aerated  beverage. 

11708  W.  J.  .GREAVES.  Furnaces. 

11709  S.  H.  ADAMS.    Indicating  apparatus  for  liquids. 

11710  S.  H.  ADAMS.  Hydrants. 

11712    J.  B.  BRUCE.    FLxings  of  rods  for  shop  windows. 

11716  W.  H.  LAWRENCE  and  R.  KENNEDY.    Teat  cups. 

11717  H.  RICHARDS.    Sash  fasteners. 

11721    A.    KEATS.     Lead   pencil   holder   and    tobacco  pipe 
cleaner  and  scraper. 

11723  H.  T.  R.  N.  SHARP  and  J.  H.  INGLE.  Kilns. 

11724  J.  HARGREAVES.    Evaporating  solutions. 
11727    W.  H.  JOHNSON.    Fire  escape. 

11736    W.  K.  KAYE.  Latches.* 

11738  J.  HOPKINSON.    Machines  for  stretching  felts* 

11739  T.  J.  STOCKALL.    Registering  tickets  for  theatres. 

11747  R.  BISHOP.    Preparation  of  materials  for  producing 

ornamental  surfaces. 

11748  A.  H.  PHILIP.    Flying  machines. 

11750   G.  F.  NELSON,  J.  H.  BEAN,  H.  MAY,  and  L.  M. 

BRETT.    Trochas  cutters. 
11758    C.  C.  WAKEFIELD.    Flare  lights. 
11760   J.  CHRISTIAAN.    Roller  mills. 

11762    A.  S.  JACKSON.    Holding  and  displaying  announce- 
ments. 

11776    F.  CLARK.    Promoting  absorption  of  soluble  substances 
by  liquids. 

11779  P.  M.  PRITCHARD  and  THE  UNITED  ALKALI  CO. 

LTD.    Propelling  air  or  other  gases. 

11780  P.  EVANS.    Straining  liquids.* 

11784  V.  SCHWARINGE.    Liquid  raising  apparatus.* 

11785  H.  QUENSEL.  Albums* 

11724    J.  H.  HEALTMAN.    Protector  catch  for  combination 
step  ladders. 

11809  F.  McINTOSH.    Heating  flame  burner  for  liquid  fuel. 

11810  F.  WIGLEY  and  H.  II.  MULLINER.  Hydraulically 

treating  hollow  thin  metal  articles. 
11819    M.  M.  WADDELL.    Pressing  rollers* 
0 


11823    H.  M.  G.  TANNER.    Opening  or  closing  fanlights. 

11825    E.  F.  WILLIAMSON.    Fly  tape. 

11828    A.  F.  SARGEAUNT.    Fire  extincteurs. 

11832    A.  E.  STANDER.    Measuring  fabrics.* 

11838    J.  WETTER   (Moriz   Weinrich,   U.S.A.).  Purifying 

impure  sugar  solutions. 
11843    G.  STACEY.    Voting  machine* 

11848  S.  McLEAN.    Regulating  furnace  draught.* 

11849  A.  RICHTER".    Filling  hollow  articles,  such  as  handles 

of  walking  sticks. 

11851  L.  E.  HERMANN.    Guard  for  wood  moulding  machines. 

11852  J.  G.  HORSEY.  Padlock. 

11858  W.  KLINGENBERG.    Frictiou   or  drying  towels  or 

bands.* 

11859  T.  MARRIOTT  and  A.  DARCH.       Agglutinants  for 

artificial  fuel. 

11865  W.  PLANT.    Lamb  feeders. 

11866  W.  PLANT.    Convertible   feeding    trough  for  lambs 

and  sheep. 

11872    C.  C.  SMITH  and  H.  JOHNSEN.    Pipe  cleaning. 

11875  C.  W.  HAWKES  and  F.  KLEPETKO.  Water  jackets  for 

cupola  blast  furnaces.* 

11876  B.  F.  LIVENGOOD  and  G.  W.  LIVENGOOD.  Grave 

marker.* 

11879    C.  F.  MULLER.    Decorated  boxes. 
11884    F.  SILLHENGST.  Fans. 

11886  F.  W.  HOWARTH  (F.  Wilcox  and  G.  W.  Morgan,  jun., 
U.S.A.).    Briquette  machinery* 

11889  N.  MILLER  (T.  McElvoy,  Chili).    Rope  clips. 

11890  T.  V.  FREEBURY.    Tools  for  fixing  tubes  in  tube 

plates.* 

11891  R.  K.  SINCLAIR.    Cigar  or  cigarette  holders. 

11893  T.  MACALPINE,  J.  F.  SIMMANCE,  and  J.  ABADY. 

Refining  of  mineral  oils. 

11894  H.  R.  PROCTOR.    Measuring  and  trying  device.* 

11895  W.  H.  WELCH.    Trouser  stretcher  and  pressor.* 
11900    F.  W.  LAW  and  E.  WIGGLESWORTH.  Composition 

covering. 

11905    W.  F.  J.  BARRETTE.    Slate  cleaning. 

11909  H.  PAKER.    Protector  of  deposits  in  wall  litter  boxes. 

11910  J.  METCALFE.    Cork-feeding  apparatus. 

11912  R.  J.  ESKRIGGE.  Automatically  operating  ventilators. 

11913  A.  SUGDEN  and  J.  C.  FOSTER   and  J.  MILLER. 

Tobacco  pipes.* 

11914  M.  iMcLAREN.    Steam  cultivating  machinery. 
11926    H.  L.IEBER.    Making  radium  surfaces. 

11932    J.  A.  CRANE.    Tube  fittings  for  bedsteads. 
11936    G.  V.  ROWLAND.  Lifts. 

11942  J.  E.  SPENCER.    Coal-cleaving  appliance. 

11943  E.  C.  DWYER,  O.  C.  FIELD,  and  THE  SOUTH-EAST 

LONDON  WORKS  LTD.  Affixing  patterns  to 
plates. 

11946    J.  A.  REGAN.    Covering  for  outdoor  seats. 

11952  H.  E.  BROWN.       Measuring,  comparing,  or  testing 

machines. 

11953  V.  CARASOALE.    Filling  boxes  with  matches. 

11957  C.  D.  A.  MEYENBERG  and  THE  CLAYTON  ANILINE 
CO.  LTD.  Filtering* 

11962  THE  MAETSCHAPING  TOT  VERVAARDEGINY 
VAN  SNYN A CHINES  VOLGENS  "VAN 
BERKEL'S  PATENT"  EN  VAN  ANDERE  WERK- 
TUIGEN  and  WILIIELMUS  ADRIANUS  VAN 
BERKEL.  Grinding  devices  for  sharpening  knives  of 
slicing  machines. 

11968  L.  II.  ELPHINSTONE.    Manufacture  of  putties. 

11969  R.  BOWEN.    Manufacture  of  building  blocks. 

11972  A.  GOMORY  and  A.  TIIINZ.  Mills  for  grinding  seed.* 
11974    W.-  PAULI  and  L.  MACH.    Preserving  eggs. 

11980  H.  H.  MULLINER  and  F.  WIGLEY.    Treating  metal 

hollow  ware. 

11981  H.  E.   HYDE.    Match  boxes. 

11982  W.  GALLOWAY.    Wickless  lamps. 

11987    T.  P.  YOUNG  and  F.  HARDMAN.    Bleaching  veget- 
able fibres  in  the  raw  state. 
11990    A.  NOBLETT.    Tobacco  pipes. 

11993  J.  A.  BROWN  and  J.  N.  TURRELL.  Cisterns. 

11994  T.  DAVIS.    Knife-cleaning  maehiues. 
11998    W.  LEATHERBARROW.    Treating  pitch. 
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12001  P.  AUCIIINACHIE.  Extracting-  gold  from  sea  water. 
12005    G.  CONMICHAN.    Crushing  mills.* 

12011  E.  A.  PICKEEILL.    Fire  gratings  tor  cooking  ranges. 

12012  II.  C.  CHAMBERS.    Cold  sawing  machines. 
12014    C.  A.  FRANCKE.    Shaving  brushes. 

12025  E.  E.  WHITTAKER.    Nipple  shield. 

12026  J.  WEBER.    Bakers'  ovens* 

12<)27    J.  LYONS.    Exhibiting  contents  of  cigar  boxes. 

12036  A.  D.  REID  F.  R.  BUTT,  and  H.  M.  COX  LTD. 

Taking  radiographs. 

12037  E.  T.  DIXON.    Bottle-washing  machines. 

12038  E.  T.  DIXON.    Bottle-washing  machines. 

12039  W.  MAUZ  and  W.  KNECHT.    Nail  supplying  devices 

for  shoe-nailing  machines.* 
12041    F.  WEVER.    Machines  for  cutting  tubular  plush-like 
stockingettc* 

12047    II.  H.    LAKE    (Dillon-Greswold    Wire   Co.  U.S.A.). 

Machines  for  making  wire  fencing. 
12053    T.  THOMAS  and  D.  E.  THOMAS.    Miners'  lamps.* 
12064    J.  CHAMBERS  and  J.  LINN.  Dook.* 
12069    A.  LYNCH.    Mounting  and  displaying  patterns. 
12072    P.  L.  BARR.    Teaching  arithmetic. 
12083    E.  ROSENBAUM  and  I.  BACKENROTH.  Bung. 
12094    C.  E.    BAYLES    and    E.    BRYANT.    Tobacco  pipe 

cleaners.  , 
12096    C.  A.  MANN  and  G.  B.  NYE.  Buckles.* 

12098  O.  A.  STEMPEL.  Moulds* 

12099  O.   A.  STEMPEL.    Protecting  piles* 
12103    H.  TOLL.    Manufacture  of  ladies'  belts. 

12114    C.  D.   HELLSBROW.    Liners  for   centrifugal  liquid 

separators.* 
12116    A.  FOUBNIEK.  Spittoons.* 


LITERATURE. 


"  A  Text  Book  of  Engineering  Drawing  and  Design."  By 
Sidney  H.  Wells.  Part  I.  :  Practical  Geometry.  Part 
II. :  Machine  and  Engine  Drawing  and  Design.  Fourth 
Editions.  London  :  Charles  Griffin  and  Co.  Ltd., 
Exeter  Street,  Strand. 

It  is  unnecessary  to  dwell  upon  the  position  •which  these 
two  volumes  were  intended  to  fulfil,  as  that  object  has 
been  well  shown  in  the  exhaustion  of  the  three  preceding 
editions.  Opportunity  has  been  taken  in  issuing  the  fourth 
edition  of  Part  I.  to  add  an  appendix,  consisting  of  a 
series  of  questions  set  by  the  examiner  to  the  Board  of 
Education,  whilst  it  has  not  been  found  necessary  to  make 
any  alterations  or  additions  to  Part  I.  The  author  is  a 
believer  in  the  practical  application  of  geometrical  problems 
in  preference  to  solving  a  number  of  more  theoretical 
examples.  This  method  undoubtedly  hastens  a  student 
to  the  realisation  of  his  endeavours  in  contrast  to 
working  out  examples  such  as  constructing  an  ellipse  in 
any  four-sided  figure.  These  twro  books  are  eminently 
practical,  and  are  of  the  greatest  service  to  technical 
college  and  other  students. 


"  Electricity  Control ;  a  Treatise  on  Electric  Switch  Gear 
and  Systems  of  Electric  Transmission."  By  L. 
Andrews.  London  :  Charles  Griffin  and  Co.  Limited, 
Exeter  Street,  Strand. 

We  have  before  us  a  work  of  no  mean  merit,  and  one  that 
fills  an  important  position  in  the  literature  of  practical 
electricity.  The  author  deals  with  a  subject  of  which  he 
is  a  thorough  master,  having  been  actively  engaged  with 
apparatus  for  switchboard  work  for  many  years,  and  is 
thus  in  a  position  to  tell  us  the  latest  and  best.  It  is  not 
usual  to  inform  the  public  of  one's  failures  and  give 
explanations  of  the  reasons,  but  in  a  work  of  this  sort  it 
gives  an  added  interest,  for  it  is  not  nearly  so  easy — in 
fact,  in  many  cases  it  is  quite  impossible — to  foretell 
success  or  failure ;  and  thus  to  know  where  failures  are 


likely  is  to  know  what  to  avoid.  In  the  early  chapters 
various  forms  and  designs  of  connectors  and  contact 
surfaces  are  shown,  with  types  of  insulators.  The  informa- 
tion on  circuit  breakers  is  particularly  useful,  the  illus- 
trations being  very  clear,  and  consisting  mainly  of 
diagrammatic  sketches,  showing  the  essential  features. 
The  greatest  value  attached  to  this  book  is  evidently  the 
particulars  of  the  many  types  of  reverse-current,  devices 
for  saving  machines  from  destruction  through  the  failure 
of  others  as  designed  for  alternating-current  working,  a 
subject  in  which  the  author  has  perhaps  had  more  experi- 
ence than  anybody  else.  Many  examples  of  the  most 
recent  practice  in  switchboard  installation  are  given,  and 
the  book  is  full  of  that  which  designers  and  engineers 
most  wish  to  know.  There  is  evidence  of  careful  compila- 
tion, and  the  author  is  to  be  congratulated  on  his 
achievement. 


"  The  Elements  of  Railway  Economics."  By  W.  M.  Acwotlh, 

M.A.,  Oxon.  Oxford  :  Clarendon  Press. 
To  those  who  are  in  any-  way  connected  or  interested  in 
(lie  business  of  railways  this  work  will  prove  of  great 
value.  The  author  is  an  experienced  lecturer  on  the 
subject  of  the  economics  of  railway  working,  and  is  to  be 
congratulated  in  giving  us  such  an  analytical  criticism 
and  dissertation  upon  this  subject.  The  very  limited 
amount  of  available  literature  on  railway  economics  is 
surprising  when  one  realises  that  the  capital  invested  in 
the  United  Kingdom  alone  reaches  in  round  figures 
£1,200,000,000,  and  an  annual  expenditure  of  between 
60  and  70  millions.  The  masterly  manner  in  which  the 
author  deals  with  the  various  capital  and  revenue  expen- 
diture, and  his  views  on  the  methods  of  charging  for  both 
passenger  and  goods  traffic,  indicate  a  knowledge  of  the 
inner  dealings  of  railway  management  which  is  limited  to 
but  few  outsiders.  The  work  is  full  of  facts,  deduced  from 
the  actual  returns,  and  we  can  highly  recommend  it  to  all 
in  t he  least  concerned  with  railways  and  their  workings. 
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"  Modern  Electric  Practice."  Vol.  VI.  Edited  by  Magnus 
Maclean,  M.A.,  D.Sc.  London :  The  Gresham  Pub- 
lishing Co.,  34,  Southampton  Street,  Strand,  W.C. 

"  Project  of  Terminal  Harbours  for  the  Panama  Canal ; 
with  General  Plans  and  Sections."  By  Lindon  W. 
Bates.    New  York  :  By  the  Author. 

"  Le  Mois  Scientifique  et  Industrie!."    No.  64. 


NOTICES    OF    MEETINGS,  Ac. 


Institution  of  Marine  Engineers. — January  17th,  visit 
to  the  works  of  the  United  Asbestos  Company,  Rickmansworth. 


Mb.  Percy  Pitman,  Bosbury,  Ledbury,  has  booked  orders 
for  the  following  Pelton  water-wheels:  150  brake  horse  power 
for  Messrs.  the  British  Mining  and  Metal  Company  Limited, 
London,  for  their  Devonshire  mines;  large  Pelton  wheel  for 
Messrs.  the  Glyn  Slate  Company  Limited,  for  North  Wales: 
high-pressure  wheel  for  Messrs.  the  Cyanide  Plant  Supply 
Company,  London,  for  South  Africa;  multiple  nozzle  wheel  for 
Messrs.  A.  and  Z.  Daw,  London,  for  Rio,  Mexico,  and 
Mr.  N.  Andrew,  Wanganui,  New  Zealand. 

It  will  be  remembered  that  some  short  time  ago  the  manufac- 
turers of  the  Bayliss  grip  socket  threatened  legal  proceedings 
against  the  Simplex  Company  for  alleged  infringement  of 
their  patent,  but  the  action  was  not  proceeded  with.  To 
remove  the  uncertainty  in  reference  to  patents  for  continuity 
methods  for  socket-joint  conduits,  and  to  protect  their  business, 
the  Simplex  Steel  Conduit  Company  Limited  petitioned  the 
High  Court  of  Justice  for  the  revocation  of  the  patent  known 
as  the  Bayliss  grip  socket,  and  obtained  judgment  in  their 
favour,  with  costs. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  follouing  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  July  17th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  uill  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

2711    LE  PAGE.    Internal-combustion  engines. 

The  power  of  a  motor  is  varied  by  altering  the  stroke  of 
the  piston.  This  is  attained  by  a  slotted  link  A  in  which 
is  adapted  to  slide  the  free  end  of  the  piston  rod,  and  to 


which  is  pinned  the  connecting  rod  secured  at  the  other  end 
to  the  crank  pin.  This  slotted  link  is  further  pinned  at  its 
other  extremity  to  a  toothed  sector  arranged  to  be  operated 
by  a  worm. 

3207    FOX.    Apparatus  for  mixing  oil  vapour  with  air. 
8227    ZANI.    Alternating  current  motors. 

The  armature  winding  constitutes  the  secondary  of  a 
transformer  whose  primary  is  formed  by  the  field  winding 


of  the  motor,  and  has  a  pair  of  brushes  in  the  magnetic  axis 
of  the  field  and  a  pair  of  brushes  outside  the  magnetic  axis 
of  the  field. 


10239  BARKER  &  WESTWOOD.  Motor  cycle  flexible  drive 
and  power  transmitter. 

This  consists  of  a  flat  metal  disc  with  a  roughened  face ; 
this  affixed  to  engine  shaft  forms  the  drive,  engaging  with 
a  roller  or  pulley  composed  of  a  yielding  material,  such  as 
raw  hide,  hard  rubber  fibre,  or  soft  metal  fixed  to  spindle  to 
which  is  coupled  a  flexible  wire  shaft  running  across  face  of 
disc  and  thence  to  road  wheel  or  wheels  which  are  propelled 
by  a  like  device. 

10286  MEGEVET.  Construction  of  radiators  for  motor 
vehicles.  [Date  applied  for  under  International  Con- 
vention, May  5th,  1903.] 

These  radiators  consist  of  a  series  of  tubes  of  equal  length 
placed  parallel  to  one  another,  having  their  ends  engaged 
in  suitable  meshes  of  a  not  of  wires,  the  combination  of  a 
frame  having  suitable  notches  in  its  edges  into  which  the 
said  wires  engage,  with  a  view  of  forming  the  nets  intended 
to  engage  the  ends  of  the  tubes,  and  means  for  tightening 
said  wires  across  the  frame. 

10295  THOMAS  &  DAVIES.  Machine  for  chopping  and  saw- 
ing wood,  and  for  making  wood  firelighters  out  of 
single  blocks  of  wood. 

10301    BUG6.    Paper-perforating  machine  or  press. 

10305  MACKIE.  Letter,  sign,  device,  or  such  like  for  shop 
-windows  and  other  surfaces. 

10320  VIGNIER.  Apparatus  for  the  distillation  of  whisky 
and  biandy. 

10365    EVANS.    Brake  apparatus  for  rudder  heads  of  vessels. 


J- 

o 

1 

3?Kr 

The  controlling  and  locking  of  the  rudders  of  vessels  in 
any  position  is  obtained  by  friction  blocks  A  as  shown,  thus 
enabling  the  repair  of  the  steering  gear  to  be  effected. 

10457    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Alternating-  current  electric  motors. 


Commutation  is  improved  by  producing  in  each  coil  as  it 
is  short-circuited  by  the  brush  an  electromotive  force  nearly 
equal    and  opposite   in  phase    to   that    induced    by  the 
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fluctuating  field.  In  this  manner  we  il<>  not  simply  reduce 
the  amount  of  the  short-circuited  currents,  but  neutralise 
the  electromotive  force  which  produces  them. 

10562    STUTTNG.    Axle-bearing  boxes. 


1 

V  /Ot 


The  bearing  box  A  is  not  exposed  to  the  shocks  of  the  axle, 
licing  fixed  to  the  support  for  the  spring  11  by  the  stirrup- 
shaped  port  C  which  receives  the  bearing. 

10010    NISBETT  &   BATES.    Manufacture  of  metal  sheets, 
tubes,  rods,  wire,  and  the  like. 


10656 


To  cheapen  the  cost  and  simplify  the  manufacture  of 
cojjper  or  brass  wire  and  rods,  after  rolling  the  latters,  the 
scale  and  oxide  is  removed  by  fluid  jets  containing  abrasive 
material. 

Enclosed  fuses  for  electrical  iustal- 


FELLENBERG. 
lations. 


The  blowing  out  of  the  fuses  without  giving  rise  to  fire, 
detonation,  or  explosion,  is  ensured  by  dividing  the  fuses 
as  much  as  possible  and  arranging  them  in  separate  chambers, 
by  which  means  the  separate  arcs  are  prevented  from  unit- 
ing.   By  arranging  the  fuses  in  the  form  of  coils,  spark 


distances  connected  in  scries  one  behind  the  other  are  pro- 
duced in  each  fuse,  which  extend  in  a  uniform  manner 
over  the  whole  space  of,  the  safety  device  with  the  result 
that  only  a  part  of  the  fuse,  and  that  at  the  point  where 
it  is  bent,  melts. 

10663    BELL.    Method  of  and  apparatus  for  the  formation  of 

gun-cotton  blocks. 
10670   BOTTOMLEY,  BUTTON,  &  PAGET.    Manufacture  of 

silica  glass. 

10711  FROBE.  Motor  vehicle  for  agricultural  purposes,  appli- 
cable also  for  extinguishing  fires,  watering  gardens, 
generating  electric  light,  and  other  purposes. 

10710  MEES.  Hot  air,  steam,  and  combustion  product 
engines. 

The  compressed  charge  from  the  enclosed  crank  chamber 
enters  the  cylinder  and  displaces  the  exhaust  gases,  it  is 
then  compressed  by  the  in-stroke  of  the  piston  past  a  non- 
return valve,  its  readmission  into  the  cylinder  during  the 
out-stroke  is  controlled  by  a    cut-off   valve  so  operated 


10677    STEEL  &  THORNTON.    Apparatus  fai  carburetting  air 
or  gas. 

The  carburetter  containing  the  hydrocarbon  has  an  inlet 
A  adapted  to  deliver  the  air  or  gas  to  be  carburetted  io  the 
interior  of  a  hollow  float  A,  whence  it  ifisuee  through  a  series 
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of  outlets  B  below  or  about  the  surface  of  the  hydrocarbon. 
Means  are  provided  lor  varying  the  immersed  depth  of  the 
outlets  below  the  surface  of  the  hydrocarbon  and  hence 
the  richness  of  the  resultant  carburetled  air  or  gas. 
thai  the  point  of  cut-off  may  be  varied  to  suit  the  speed 
of  the  engine. 

10721    FOSTER.    Fishing  rods. 

10.722    ANBREWS.    Reverse  current  electric  circuit  breakers. 

A   device  consisting  of  a  closed  iron  magnetic  circuit 
influenced  by  shunt  and  series  windings  is  arranged  to 


produce  fluxes  flowing  in  the  same  direction  to  each  other 
under  normal  conditions,  and  in  an  opposite  direction  to  each 
other  when  the  circuit  breaker  is  required  to  be  operated. 

10703    LAKE  (Loftus).    Locking  devices  for  vehicle  and  other 
wheels. 

BLACKMORE  &  BYRNES.    Electrolytic  apparatus. 
GRAHAM    &    FRANCE.     Calculator   of    dates  and 
amounts,  or  a  machine  for  calculating  days,  weeks, 
amounts,  and  interest. 
J  AMSEK.    A'aive  gear  for  steam  engines. 

A  roller  B  of  special  form  is  situated  on  the  shaft,  the 
roller  is  so  shaped  that  its  surface  actuates  the  guide  wheels 
of  the  link  frame  A  so  as  to  produce  the  necessary  motion. 


1079<l 
HM53 


l0hb:i 


The  roller  on  account  of  its  symmetiical  form,  which  becomes 
at  the  centre  a  circular  cylinder,  and  by  means  of  any 
suitable  lever  arrangement,  can  be  moved  along  the  shaft, 
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and  so  any  desired  quantity  of  steam  can  be  admitted,  or  it 
can  be  cut-off  entirely  or  the  direction  of  motion  can  be 
reversed. 

10887    MARSHALL.    Means  for  locking  nuts,  bolts,  studs, 
and  the  like. 

A  slot  is  formed  in  the  end  of  bolt,  and  after  nut  has  been 
screwed  on  a  wedge  A  is  iuserted  which  locks  the  nut  to 


keep  the  wedge  from  coming  out ;  it  is  tilted  so  that  the 
.serrations  formed  on  the  edge  of  wedge  engage  with  the 
screw  thread  on  nut. 

10925  LILIEXFELD.  Manufacture  and  production  of  indigo 
or  liomclcgues  or  derivatives  thereof. 

10910  SIMPSON,  OLIVER.  &  ROBERTSON.  Disinfecting 
apparatus. 

11151    HAMBLET.    Brick  kilns  and  the  like. 

11159    BUTCHER  <fc  DOMIXY.  Ointment. 

11174    DORN.    Process  for  the  maturing  of  wines  and  spirits 

and  for  sterilising  liquids. 
11247    WEIGHT  &  WRIGHT.    Bow  and  arrow. 
11288    RICKS.    Electric  accumulator  electrodes  or  plates. 

The  electrode  is  provided  with  a  contrivance  for  taking  off 
the  gases  produced  in  charging  and  discharging  in  one 
direction,  whilst  one  part  of  the  electrode  chiefly  serves  for 
the  access  to  the  electrolyte  and  a  passage  of  current  to 
and  fro  from  one  plate  to  the  other,  giving  a  greatly 
increased  surface  to  the  electrolyte,  and  preventing  the 
active  material  from  wear  caused  by  the  presence  of  gases. 

11342  HUMTHRIS.  Carburetters  for  explosion  or  combustion 
engines. 

The  mixing  chamber  is  kept  permanently  open  to  the 
supply  of  vapour  and  air,  and  communicates  with  the  work- 
ing cylinders  through  the  intervention  of  a  hollow  piston 
valve  A  which  is  adapted  to  be  actuated  by  the  opposed 


actions  of  the  cylinder  suction  and  a  spring  in  such  manner 
as  to  vary  the  working  charges  in  accordance  with  the 
variations  in  the  suction  whilst  keeping  the  relative  pro- 
portions of  vapour  and  air  approximately  constant. 

11382    HANCOX.    Girders  or  beams. 

11816    THOMAS  &  DAVIES.    Device  for  screwing  up  and 

bundling  firewood. 
11905    McALISTER.    Device  for  holding  or  gripping  candles 

and  such  like. 


11305 


HOWORTH  (Akticbolaget  Multipelturbin).  Regulating 
devices  for  multiple  elastic-fluid  turbines. 


//365/c 


Each  stage  of  a  multi-stage  turbine  is  fitted  with  a  con- 
trollable valve,  which  may  be  opened  or  closed  as  the 
load  varies,  and  the  exhaust  at  each  stage  may  be  assisted 
with  live  steam. 

11367   FULLAGAR.    Steam  turbines. 

The  steam  turbine  is  provided,  besides  the  main  balance 
piston  A,  with  an  auxiliary  piston  B  to  counteract  the 


pressure  on  the  steam  blades,  and  to  avoid  the  use  of  a 
large  balance  piston.  Various  modifications  are  also  des- 
cribed. 

11917  WARBTJRTON.  Process  for  obtaining  producer  gas  and 
electrical  energy  from  peat. 
This  gas  is  produced  by  arranging  peat  either  in  a  dried 
or  compressed  state  in  a  layer  from  3  ft.  deep  upwards,  and 
by  combustion  as  in  the  production  of  ordinary  coal  gas. 
Air  is  introduced  from  below  the  layer.  The  gas  is  then 
used  as  an  explosive  gas  with  gas  engines,  and  generates 
electrical  eneigy  in  the  usual  manner,  transmitting  it  to 
such  distances  as  may  be  required. 

12099  HUTCHINGS.  Means  and  apparatus  for  the  generation 
of  motive  power  by  floating  bodies,  such  as  ships, 
buoys,  floating  docks,  and  the  like  for  purposes  of 
propulsion  and  other  uses. 
COWPER-COLES  and  SHERARD  COWPER-COLES 
&  CO.  LTD.  Process  for  ornamentation  of  metals 
and  the  production  of  metal  marqueterie. 
BRIEFS.  Apparatus  for  hammering  wire  draw-plates. 
BRITISH  THOMSON-HOUSTON  CO.  LTD.  (Allge- 
meine  Elektricitats  Ges.).  High-tension  electric 
switches. 


12174 


12193 
12333 


In  order  to  divide  the  are  between  two  or  more  contacts 
A  of  a  high-tension  electric  switch  ,the  latter  are  provided 
with  springs  and  are  bridged  by  a  freely-pivoted  bar  B, 
which  tends  to  break  the  circuit  simultaneouslv. 


« 
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12219    HAMILTON-ADAMS      &      SOUTTAK.  Automatic 
variable  speed  gear. 

As  the  load  on  the  driven  pulley  A  increases  bosses  B  are 
turned  on  their  shafts,  by  means  of  which  the  two  halves 


of  the  pulleys  C  are  separated  on  the  driven,  and  closed  on 
the  driving  shaft,  the  leverage  being  thus  increased.  A 
modification  of  the  pulley  C  is  described. 

12101    JACKSON  &  MILES.  Tyres  for  cycles  and  road  vehicles, 

Notches  are  constructed  on  both  sides  of  ordinary  rubber 
tyres  of  cycles,  or  of  ordinary  iron,  steel,  or  rubber  tyres  of 
vehicles  of  any  suitable  depth,  shape,  and  distance  apart, 
as  may  be  necessary  to  effect  the  object  in  view  according  to 
the  circumference  of  the  tyre,  with  a  view  to  preventing 
skidding  either  on  a  flat  road  or  against  the  lines  of  a 
tramway. 

12516  WERNER  <fe  ASHTON  PERFECT  FIRELIGHTER 
CO.  LTD.  Apparatus  for  the  manufacture  of  fire- 
lighters. 

12529    ZEITLIN.    Vacuum  pump. 


The  lower  end  of  the  oscillating  cylinder  has  a  port  in  it 
to  alternatively  register  with  inlet  and  exhaust  ports  in  a 
fixed  plug    A.    To    allow  the  cylinder  to    be  completely 


exhausted  at  each  duwnstroke  of  the  piston  an  elastic  con- 
nection is  fitted  in  the  piston  rod.  .Two  sections  at  right 
angles  are  shown. 

12607    TIFFIN.    Combined  electric  lamp  holder  and  candle 
nozzle. 

12686    YOUNGER.    Spark  resist©*  for  locomotives  to  prevent 

the  sparks  from  flying  and  causing  fires. 
126U6    WARWICK  MACHINERY  CO.  LTD  (General  Electric 
Co.).    Elastic-fluid  turbines. 
In  a  multi-stage  turbine  means  are  arranged  to  separate 
moisture  from  the  steam  while  passing  from  one  stage  to 


the  next.  The  steam  exhausting  at  A  from  one  stage  is 
led  downwards  past  a  series  of  baffle  plates  and  enters 
the  next  stage  at  B.  Perforated  plates  are  arranged  below 
the  baffles  to  lead  the  trapped  moisture  away. 

12697  CAROL  AN  (General  Electric  Co.).  Steam  generators 
and  means  for  controlling  the  supply  of  water  and 
liquid  fuel  thereto. 

12721    HOUGET.    Self-acting  mules. 

12723    PHILPOT.    Horticultural  appliance  for  pruning,  cut- 
ting fruit  and  blooms,  trimming-  grapes,  and  the  like. 
12775    NICHOLSON.    Internal-combustion  engines* 

The  motor  is  capable  of  being  driven  either  by  petrol  or 
petroleum,  or  a   mixture  of  these  two  substances.  The 


A 


carburetter  for  petrol  and  vaporiser  for  petroleum  are  con- 
nected to  the  engine  and  the  supply  so  controlled  by  a  valve 
A  that  the  diminution  or  increase  in  the  supply  of  petrol  is 
followed  by  an  increase  or  diminution  in  the  supply  of 
jDetrolcum. 

12887    BARRIBALL  &  WILLCOCK.    Machines  for  pressing 

hay  and  the  like. 
12910    GOHRING.    Smoke  boxes  for  steam  boilers. 

This  arrangement  comprises  an  annular  chamber  surround- 
ing the  smoke  box  in  the  ordinary  manner  for  receiving 
superheaters  by  connecting  the  smoke  box  with  the  annular 
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chamber  by  two  passages  facing  one  another,  and  also  facing 
the  chimney,  and  arranged  on  the  annular  chamber,  and 
pio\ided  with  regulating  mcclciusm. 

13128    REES  &  MOEETON.    Railway  buffers. 

The  buffer  head  acts  against  a  spring  contained  in  the 
casing  A.    The  casing  is  secured  to  a  base  plate  B,  which 


is  fastened  to  the  wagon  by  bolts.  A  rectangular  hole  is 
provided  in  the  base  plate  to  receive  a  reduced  part  of 
buffer  rod  to  prevent  it  turning. 

13163    LE  ROSSIGNOL.    Crossings  and  points  for  tramways 

and  railwavs. 
13196    MATTHIAS.    Key-hole  cover. 

13264    TORDA.       Continuous-current    electric    motors  and 

generators. 
13330    KEMP.    Knitting  machines. 

13409  BELL  &  MASTERS.  Flue  doors  and  frames  for  the 
flues  of  gas  retort  settings  and  for  other  flues. 

13524    ORTLOI'F.    Book-sewing  machines. 

16643  OPPENHEIMER  (Aet.-Gcs.  Mix  &  Geuest).  Signals  in 
telephonic  exchange. 

13658    MARTIN.    Jacquard  card- punching  machines. 

13687  HEPNAR.  Apparatus  for  treating  animal  colics  or 
gripes. 

13788    SMITH  &  NEWELL.    Railway  signalling. 


In  a  railway  signalling  apparatus  the  tongue  A  on  the 
line  is  moved  into  the  danger  position,  and  thus  the  circuit 
of  the  red  lamp  B  on  the  locomotive  is  closed  as  shown.  The 
mechanism  is  released  by  electro  magnet  C. 

138G6    MULLER.    Elastic-fluid  turbines.    [Date  applied  for 
under  International  Convention,  June  18th,  1903.] 
Certain  power  loss  is  avoided  by  providing  a  closely- 
fitting  movable  cover  for  the  wheels,  which  can  be  adjusted 


from  outside  the  casing  to  cover  and  uncover  the  wheels 
eccording  to  the  condition  of  working..  In  the  turbine 
system,  where  the  forward  and  reverse  wheels  are  mounted 
on  same  shaft,  this  cover  is  so  arranged  and  constructed 
that  by  its  movement  in  either  direction  it  can  be  caused 
to  enclose  either  the  forward  or  reverse  wheel  during  the 
period  of  idle  working  of  either  wheel. 

13896    WEBB  &  HALL.  Targets. 

13912    LE   BRUN.    Apparatus  for    recovering  condensation 
water   from  the  steam   in   drying  rooms,  heating 
chambers,  steam  coils,  radiators,  and  the  like. 
13947    SMITH.    Construction  of  electric  tumbler  switch. 

The  circuit  closer  C  is  jnvoted  between  the  bridge  A, 
which  carries  the  tumbler.    The  circuit  closer  is  kept  out 


of  contact  with  the  terminals  by  springs  B.  The  circuit 
is  closed  by  the  tumbler  acting  on  piece  D  and  forcing 
circuit  closer  on  to  the  terminals. 

14245    WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.).    Elastic-fluid  turbines. 

The  turbiue  is  divided  into  a  number  of  chambers,  each 
chamber  containing  a  wheel  having  one  or  more  rows  of 
buckets  exteudiug  wholly  or  partially  around  the  wheel. 


Steam  or  other  elastic  fluid  is  discharged  into  the  turbino 
by  one  or  more  nozzles,  the  nozzles  discharging  the  fluid 
in  the  form  of  a  solid  column.  The  operating  parts  are 
enclosed  in  a  casing  which  is  made  up  of  segments  properly 
united  together. 

14267    ROYDS.    Loom  shuttle  box  motions. 
14344    MULLER.    Chain  holding  devices  for  chain  welding 
machines. 

14351  RIDDELL.  Machines  for  cutting  slots  in  turbine  wheels 
and  the  like.  [Date  aiilied  for  under  International 
Convention,  June  27th,"  1903.] 

14362  MARINIEH.  Apparatus  for  applying  designs  or  the 
like  in  atomised  colours  to  paper,  or  other  material. 

14562    LIESCHING.    Rising  hinges. 

14796  WRIGHT.  Manufacture  of  spades,  shovels,  and  the 
like. 
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14781    CROSSLEY   &    ATKINSON.     Elastic-fluid  pressure 
turbines. 

Oil  fuel  under  a  very  high  pressure  is  pumped  around 
the  combustion  chamber  A  and  vaporised,  it  then  passes 
along  to  nozzle  13  and  enters  the  combustion  chamber.  The 


quantity  of  air  that  is  induced  through  nozzles  C  may  be 
a  greater  than  required,  so  that  the  temperature  is  kept 
down  and  injury  to  blades  prevented. 

14799    HUMPHRY.    Folding  push  cart  or  perambulator  for 
children. 

11955    GARTNER.    Polychlorals  and  the  manufacture  of  the 
same. 

15026    HARDING.    Combined  tie-clip  and  shirt  front  fastener. 
15031    BASCH  &  BASCH.    Elastic  tyres  or  rims  for  the  wheels 
of  vehicles. 

15037    MALINGS.    Game  and  apparatus  therefor. 
15012    NEYVHOUSE.    Apparatus  for  applying  the  smoke  test 
to  drains  and  the  like. 

The  smoke  chamber  is  provided  with  a  water  jacket  and 
a  perforated  plate  A  for  the  smoke-producing  material.  Air 


smoke  passes  away  through  a  coned  outlet  B  to  the  smoke 
outlet  pipe. 

15083  MANNERS.    Spring  singletree. 

15087  DIXON.    Blast  nozzles  for  gas  producers. 

15088  DIXON.    Gas  washing,  cleaning,  and  cooling  towers. 
15093  WILSON  BROS.  BOBBIN  CO.  LTD.,  and  WILSON. 

Skewers  or  creel  pegs  employed  in  machines  for  pre- 
paring and  spinning  textile  fibres. 
3  5100    MEDD.     Steam  road  rollers. 


15014    WIGLEV      EMBURY.    Fuses  for  projectiles. 


The  fuse  is  fitted  with  safety  rings  A  which  are  rotated 
when  desired  to  release  the  percussion  and  time  pellets  C, 
either  only  or  both;  The  safety  rings  are  recessed  as  shown 
at  B  in  the  transverse  section. 

15085    NEILSON.    Steam  traps. 

'the  condensed  water  actuates  a  float  attached  to  a  pilot 
valve.    The  primary  escape  of  condensed  water  impinges 


upon  a  bucket  mounted  on  a  lever  arm;  the  latter  is  rocked 
and  opens  the  main  discharge  valve  of  the  trap.  Several 
modifications  are  described,  but  the  illustration  given  shows 
tka  principle. 

15104  LFDLOW.    Detonator  holders  or  clips'  for  use  in  rail- 

wav  fog  signalling  apparatus. 

15105  CALVERT.    Step  ladders. 

15118    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  *  Dynamo  electric  machines. 
The  dynamo,  which  is  of  the  homopolar  type,  has  its  field 
structure  provided    with   a  winding  excited   by  current 
independent  of  the  armature  current,  so  as  to  produce  a 


circumferential  magnetic  motive  force  in  that  structure  for 
neutralising  armature  reaction.  The  circumferential  con- 
tinuity of  the  structure  is  broken  by  wedge-shaped  radial  air 
gaps. 

15141    SIR  W.  G.  ARMSTRONG,  WHIT  WORTH,  &  CO.  LTD. 

and  FERRY.  Methods  of  and  means  for  punching 
holes  through  ingots  or  other  solid  masses  of  metal. 


\  central  core  is  removed  from  an  ingot  by  means  of  an 
annular  punch,  the  punch  being  forced  nearly  through  the 
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ingot  tube,  while  it  is  resting  on  a  solid  bolster;  the  stroke 
being  finished  after  the  ingot  has  been  pushed  over  a  hole 
in  the  bolster. 
15171    HARRISON.    Metallic  packing. 


Between  the  conlacl  and  guide  blocks  and  the  stutling 
box  is  a  steam  space  A,  so'  that  the  steam  pressure  acts  on 
the  guide  blocks,  and  the  springs  keep  the  pressure  uniform 
circuinf'erentially. 

16173    GREENSLADE.      Wood-treliiswork   garden  and  like 
arches. 

15194    LAMBERT.       Fasteners     for     securing  magazine-;. 

periodicals,  and  other  publications  issued  in  pamphlet 
form  to  tables,  reading  enses,  and  the  like. 

15204    DAVIDSON.    Apparatus  for  colour  photography! 

15219    HADPIELD.    Manufacture  of  projectiles. 

15224    ANDREWS.    Exhaust  silencers. 


The  silencer  comprises  a  lube  having  an  inlet  at  one  end 
and  an  outlet  at  the  other,  and  one  or  more  spiral  webs 
with  a  number  of  baffle  wires  or  rods,  to  break  up  the  gases 
as  they  travel  round  the  spirals. 

15267    IRVING.    Electric  light  fittings. 

15300    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  transformers. 
In  a  transformer  of  this  type  one  of  its  windings  is 
arranged  so  that  a  portion  or  portions  thereof  may  be  lef'1 
out  of  circuit,  and  an  inductively  lelated  winding  has  all  of 
its  coils  or  sections  connected  in  multiple  with  each  other. 


15360 
15371 
15372 

15393 

15412 


15431 
15439 

15440 

15445 
15462 


CRIPPS  (Skotnicki  &  Ostrowski).    Sluice  gates. 
ATTENBOROUGH.    Incandescent  gas  burners. 
ATTENBOROUGH.    Galleries  for  incandescent  gas  or 

other  burners. 
FARRELL.    Means   applicable  for  use  in  cleaning 

c.irpets,  curtains,  and  the  like. 
ADDICOTT  &  HOLLAND.    Machinery  for  and  process 

of  working  sheet  metal  into  curved  mouldings  for 

ash  pan  fronts,  fender  curbs,  and  for  other  purposes. 
GUTTE.    Machines  for  folding  woven  fabrics. 
KIRKBRIDE.    Machines  for  coating  metal  plates,  show 

cards,  or  the  like  with  colour,  varnish,  or  lacquer. 
IMRAY  (Maragliano).    Manufacture  of  meat  powder 

or  meal  and  process  therefor. 
SYMS,  SYMS,  &  KENT.    Waist  belts. 
GRAY.    Apparatus  for  steaming,  cooking,  or  otherwise 

treating  with  fluids  oats  or  other  granular  material. 


LE334    BAYLISS,  JONES. &  BA  YLLSS  LTD.,  and  HOWORTII. 

Manufacture  of  coiled  nuts  for  screw  bolts  and  the 
like. 

A  bar  of  rectangular  section  is  coiled  round  a  mandrel  as 
shown  at  A,  pieces  arc  then  cut  off  to  form  nuts,  the  crevices 


caused  l>y  the  formation]  being  pressed  out  between  stamps 
and  the  hole  cleared  out  to  its  proper  size.  A  double  coil 
may  be  wound  of  hard  and  soft  metal;  the  soft  metal  filling 
up  the  crevices  easily  when  pressed  laterally. 

:352    HELE-SHAW  PATENT   CLUTCH    CO.    LTD.,  and 
WALLACE.    Reversing  gears. 

When  a  petrol  or  other  motor  is  reversed,  the  kinetic 
energy  of  a  i  air  of  flywheels  is  utilised  to  start  in  the 
reverse  direction  The  motor  shaft  is  fitted  with  two  clutch 
discs  which  may  be  caused  to  engage  clutch  surfaces  on  two 
flywheels  loosely  mounted  on  the  shaft.    The  flywheels  are 


rotated  in  relatively  opposite  directions  by  bevel  gearing 
as  shown.  When  running  ahead  one  flywheel  is  clutched  to 
the  shaft,  and  both  flywheels  are  running  in  opposite 
directions.  When  it  is  desired  to  reverse,  the  engine  is 
stopped,  and  the  clutches  brought  to  mid-position,  while 
Cue  flywheels  continue  to  rotate.  The  engine  is  then  started 
in  the  reverse  direction,  being  assisted  by  the  inertia  of  the 
flywheels. 

15465    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Hoisting  and  similar  apparatus. 


The  winding  drum  is  rotated  by  pulling  down  the  rope  A 
which  starts  the  motor.  An  automatic  device  C  is  pro- 
vided for  stepping  the  motor  at  any  required  height  of  the 
hoist.    The  motor  is  reversed  by  pulling  rope  B. 
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15466   BKmsH 'THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Airbrake  systems  and  valves  therefor. 

The  motorrnan's  valve  A  is  provided  with  another  release 
position  in  addition  to  those  usually  employed.  The  triple 
valves  on  the  locomotive  are  connected  to  the  brake  cylinder 


through  the  engineer's  valve;  this  valve  is  so  arranged  that 
when  handle  is  moved  to  first  release  position  the  train 
brakes  are  released,,  but  the  brakes  on  the  locomotive  are 

not  released  until  the  valve  is  in  its  second  release  positiou. 
15470    BAYLOR.    Steps  for  tramcars  and  like  vehicles. 
15482    WALSH.    Labelling  and  sealing  of  bottles. 
15490    S.  ALLCOCK  &  CO.  LTD.,  and  ALLCOCK.  Folding 

frame  for  fishing  nets. 
15497    STEWART.    Means  for  heating  feed  water  for  boilers 
of  lecomotives  and  portable  or  like  engines 
The  heat  from  the  exhaust  steam  and  waste  gases  is 


utilised  to  heat  the  feed  water.  Tubes  arc  placed  in  the 
exhaust  pipe  C  and  are  connected  to  casings  A  and  B, 
one  serving  as  an  inlet,  the  other  as  an  outlet. 

15624  ABEL  (Act.-Ges.  fur  Anilin  Fabrication).  Manufacture 
of  1 :  8-arylnaphthylamine-sulphonic  acids. 

15628  KENRICK  &  JEFFERSON  LTD.,  and  KENRICK. 
Envelopes. 

15634  FERGUSON.  Systems  of  electrical  distribution  and 
apparatus  therefor.  [Date  applied  for  under  Inter- 
national Convention,  July  13th,  1903.] 

15645  DOUGLAS  &  CHRISTIE.  Adjustable  shore  or  strut 
for  use  in  supporting  the  sides  of  earth  trenches  and 
the  like  excavations  while  under  construction. 

15650    SAUNDERS.  Ventilators. 


15821    MASON.    Apparatus  for  manufacturing  producer  aud 
water  gas. 

Side  chambers  A  are  provided  for  the  final  emission  of  the 
gas,  the  openings  to  the  chambers  being  situated  a  little 


below  the  level  of  the  fuel.  By  this  means  the  gas  formed 
above  the  fuel  cannot  escape  except  through  the  incandescent 
fuel  below,  thus  obtaining  a  gas  rich  in  carbon-monoxide. 

15827  MOULE.  Automatically  elevating  and  feeding  arrange- 
ments of  thrashing  machines. 

15868    ZIMMERMANN.    Box  iron. 

15930  HEBRE1CH.  Preparations  for  the  production  of 
chloroform. 

15936  THOMPSON  (Rush).  Salt  cellars  or  other  dredge 
boxes. 

16084    LUCAS.    Lamps  for  motor  cars  and  for  other  services. 
16185    BARTELT.    Apparatus  for  preparing  bleaching  liquor. 
16204    ROBY.    Miners'  safety  lamps,  applicable  also  to  other 
oil  lamps. 

16293    HIBBARD.    Garden  shears  and  like  shears. 
16523    ARNOLD.    Trees  for  boots  and  shoes. 
16538    JOHNSON  (Badisohe  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  violet  blue  colouring  matters 
of  the  anthracene  series  and  intermediate  jroducts  of 
the  said  manufacture. 
16589    MARTIN Y.    Driving  mechanism  of  spinning  machine? 
16898    TOMLINSON  &  LEE.     Apparatus  employed  in  the 

manufacture  of  boots  and  shoes. 
16922    KING'S  NORTON  METAL  CO.  LTD.,  BAYLISS,  & 
SMITH.    Blank  cartridges  for  small  arms. 
The  body  of  the  mock  bullet  is  provided  with  distinctive 
coloured  bands  aranged  circumferentially  or  longitudinally 
on  said  cartridge,  so  that  they  may  be  readily  distinguished 
from    live  cartridges.    Should   these   coloured   bands  be 
defaced  or  removed  the  body  of  the  mock  bullet  is  grooved 
where  the  band  is  applied. 

16925    ROSEMAN.    Manufacture  of  brooms  and  brushes. 
17093    VALETTE.    Capsuling  or  hermetically  closing  bottles, 

flagons,  and  other  receivers. 
17278  FRANCIS.  Drying  of  tobacco. 
17414    ROUDEBUSH.    Rock-drilling  machines. 

Compressed  air  enters  the  hammer  cylinder  A  and  forces 
the  hammer  B  to  its  rear  position,  the  air  is  then  allowed  to 
get  to  the  rear  of  the  hammer  and  force  it  forward  against 


the  drill  bit  C.    A  portion  of  the  exhaust  air  at  the  end  of 
the  forward  stroke  is  allowed  to  flow  to  the  cutting  point 
and  blow  out  the  hole  as  it  is  being  drilled. 
17592    MACKENZIE       (Hamburger  Maschineubauanstalt 
G.  m.  b.  H.,  C.  F.  Gabel).    Process  and  device  for 
producing  corks  coated  with  paraffin  or  similar  sub- 
stances. 
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17747    HURSTHOUSE.    Shaft  bearings. 

The  bearing  A  is  made  in  halves,  each  half  is  provided 
with  a  pin  and  a  spherical  surface,  which  fit  a  shaped 
recoss  and  surface  formed  in  the  end  of  the  spindles,  which 
ran  rotate  in  guides.    The  ends  of  the  guides  and  spindle- 


have  similarly  shaped  surfaces  so  arranged  that  a  rotation 
of  spindles  will  cause  the  bearing  to  rise  and  fall,  and  after 
adjustment  bearing  can  be  locked  between  the  two  adjust- 
ments and  the  spindles  be  held  in  position  by  set-screws. 

17870    ELMES.    Manufacture  of  artificial  stone,  plaster,  or 
plastic  material. 

18266    LElNERT.    Meters  for  liquids. 

18385    REED.    Construction  of  buffer. 

This  buffer  consists  of  an  opened- mouthed  cylinder  formed 
on  a  bracket  whereby  it  is  adapted  to  be  rigidly  secured  to  a 
structure,  a  hollow  plunger  fitting  inside  said  cylinder  and 
adapted  to  confine  a  cushion  of  air  therein,  a  helical  spring 
interposed  between  the  closed  ends  of  the  plunger  and 
cylinder  reipectively,  and  a  retaining  bolt  adapted  to  limit 
the  outward  movement  of  plunger  and  keep  the  spring  in 
a  state  of  partial  compression. 

18482  BEARD.  Bridle  bits  and  the  manufacture  of  the  same. 
18514    AMEND.    Process  for  hating  and  puling  skins.  [Date 

appl  el  for  under  International  Convention,  September 

3rd,  1903.] 
18735    SICKEL.    Weighing  machines. 

20358    SONDERMANN.    Apparatus  for  producing  and  employ- 
ing a  vacuum  tor  medical  purposes.  ( 
20524    HARRIS.    Combustion  of  carbonaceous  fuel. 
21167    FLYNT.    Automatic  apparatus  for  softening  water. 
21826    AINSLIE.    Window  sa'sh  fittings. 

22126  MERCK,  MERCK,  MERCK,  &  MERCK.    Method  for 

the  preparation  of  pyrimidines.  [Date  aplied  for 
under  International  Convention,  January  28th,  1904.  | 

22127  MERCK,  MERCK,  MERCK,  &  MERCK.    Method  for 

the  preparation  of  pyrimidines.    [Date  applied  for 
.  under  International  Convention,  January  28th,  1904.] 

22128  MERCK,  MERCK,  MERCK,  &  MERCK.    Method  for 

the  preparation  of  pyrimidines.  [Date  applied  for 
under  International  Convention,  November  14th, 
1903.] 

22724    McLEAN  &  PATERSON.    Treatment  of  sewage. 
22944    PAVIS  &  EDWARDS.    Apparatus  for  automatically 
shutting  off  the  supply  of  gas,  steam,  or  water  in 
cases  of  fires,  explosions,  or  other  accidents. 
The  apparatus  is  devised  for  the  purpose  of  extinguishing 
the  gas  at  meters  or  supply,  as  soon  as  the  heat  acting 
on  a  thermometer  sets  in  operation  an  attached  electrical 
battery,  which  releases  a  lever  adjusted  to  metal  cock  of 
meter  or  gas  supply,  turning  off  the  gas  as  it  falls. 

23151    BYRON.    Music  leaf  turners. 

23880  SHONE.  Machines  for  manufacturing  hollow  building 
blocks. 

24497    SAADE.    Refrigerating  and  cooling  vessels. 
25366    READE.    Ash  tray  for   railway  passenger    or  other 
vehicles. 

25369  WILLIAMS  (von  Forell).  Products  suitable  for  external 
medical  use,  and  processes  for  manufacturing  the 
same.  . 


21468    BOULT  (Bellows).    Matrix  assembling  machines. 

The  matrices  are  stored  in  a  plurality  of  magazine 
channels.  By  means  of  escapement  the  mechanism  is  main- 
tained in  operative   positions  while  magazine  plates  are 


being  changed.  This  mecl  inism  consists  of  a  loosely- 
mounted  wheel  having  teeth  adapted  to  project  singly  into 
magazine  charnels,  a  pallet  lever  which  controls  turning  of 
said  wheel,  key  lever  which  is  connected  by  a  rod. 
23147  FISHER.  Wrench  for  pipes  and  other  cylindrical 
bodies. 

This  wrench  comprises  a  gripping  loop  A,  a  main  suport- 
iog  member  adapted  to  fulcrum  on  one  end  of  said  loop, 


a  link  connection  between  the  outer  end  of  said  loop  and 
said  supporting  member  wholly  without  the  confines  of  said 
loop,  and  means  whereby  said  link  connection  is  normally 
pressed  in  the  direction  of  said  loop. 

25641    STONE.    Space  telegraphy.    [Date  applied  for  under 
International  Convention,  November  25th,  1903.] 

25734    BENSCHEIDT.    Boot  trees  or  fillers. 

26110    SADLER.    Vacuum  and  relief  valve. 

This  valve  relates  to  those  where  it  is  required  to  allow 
the  escape  of  steam,  etc.,  from  any  receptacle  should  the 
pressure  rise  much  above  normal,  and  at  the  same  time  to 


allow  the  inflow  of  air  or  other  fluid  should  a  vacuum  be 
created  in  the  receptacle.  It  is  the  combination  of  a  simple 
valve  A  with  a  second  valve  B  fitted  on  spindle  of  first 
valve  operating  in  opposite  direction. 
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26305    SPYKEB.    Coolers  for  internal-combustion  engines  of 
automobiles  and  the  like. 


26505/, 
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For  more  efficiently  cooling  tlie  square  pipes  of  a  honey- 
comb cooler,  a  continuous  wire  is  helically  coiled  in  them, 
so  that  the  current  of  air  is  compelled  to  sweep  completely 
over  the  inner  surface  of  the  tube. 

26355    HADDEN.  Bandages. 

28006  VINSONNEATJ  &  HEDELINE.  Vehicles  for  spraying 
tar  on  roads.  [Date  applied  for  under  International 
Convention,  April  28th,  1904.] 

28380  KELSEY.  Eeflector  and  shade  bracket  for  gas  pen- 
dant. 

28510    DUNB  YE.    Packing  boxes  and  packing  cases. 

28575  YOGEL.  Apparatus  for  washing  bottles  or  other  hollow 
vessels.  [Date  applied  for  under  International  Con- 
vention, February  25th,  1904.] 

28922    ESEMANN.    Protecting  device  for  traracars. 

To  prevent  a  person  from  being  run  over,  as  soon  as  the 
protecting  device  A  is  moved,  the  running  circuit  is  broken, 


A 


J      1'  i 

^  

I 
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the  braking  circuit  is  automatically  completed,  a  sand 
distributor  is  opened  in  front  of  the  car  wheels  and  a  track 
brake  is  actuated,  thus  stopping  the  car. 

28968  MASCHINENFABEIK  OEELIKON.  Series  com- 
mutator motors  for  single-phase  alternating  current. 
[Date  applied  for  under  International  Convention, 
February  *29th,  1904.] 

In  a  series  single-phase  alternating  motor  auxiliary  or 
reversing  poles  A,  to  prevent  sparking,  are  mounted  upon 
the  stationary  part  of  the  motor.    The  exciting  current  can 


«  AAAAr  ' 

be  so  regulated  that  there  is  induced  in  a  coil  short- 
circuited  by  the  brushes  an  electromotive  which  is  equal  and 
opposed  to  that  induced  in  the  main  field  and  by  the  rotation 
in  the  field  of  the  armature. 


28808  CENTEALSTELLE  FUE  WISSENSCHAFTLICH- 
TECHNISOHE  UNTEESU  CHUN  GEN  G.  si.  b.  H. 
Manufacture  and  use  of  dinitro-glycerine.  [Date 
applied  for  under  International  Convention,  March 
18th,  1904.] 

28871  SCHWAETZ.  Flooring  blocks  or  slabs  for  building 
purposes  and  apparatus  for  manufacturing  the  same. 

28921  WAMSEE.  Appliance  lor  automatically  closing  the 
damper  on  opening  the  fire  door  of  steam  boiler  fur- 
naces. 

This  appliance  comprises  in  combination  a  pivot  rotatable 
with  the  lire  door;  a  rod  receiving  motion  from  said  pivot; 
a  lever  arm  adjustable  on  the  rod;  a  rope  attached  to  lever 
arm ;  a  pulley  guiding  the  rope ;  a  rod  carrying  the  counter 
weight  for  actuating  the  smoke  slide  through  the  agency 
of  the  rope,  said  rod  attached  to  and  under  the  influence  of 
the  rope. 

29471    MACKENZIE  (Hepper).    Interlocking  of  railway  points 

or  signals  by  means  of  keys. 
29620    LUBBEETSMEIEE  &  KLTJG.    Apparatus  for  varnish- 

ing  sheet-metal  bands. 

1905. 

68    GOLDBEEG.    Calculating  machines. 
161    VOGELSANG  &  BOEN.    Steam  generator  for  use  in 
connection  with  water-gas  producers. 
The  steam  generator  A  consists  of  two  half  casings  bolted 
together,  and  the  whole  is  suspended  in  an  ash  trap.  Water 


trickles  in  at  the  top  of  the  generator  and  passes  over  the 
successive  shelves,  and  the  generated  steam  passes  upwards 
through  the  openings  at  the  sides  of  the  shelves,  as  shown 
in  the  transverse  section. 
202  STUETEVANT  &  STUETEVANT.  Carburetter  for  oil 
engines. 


To  automatically  regulate  the  vacuum  in  the  carburetter 
chamber,  the  air  inlet  valve  A  is  caused  to  open  easier  in 
*       '  proportion  as  the  speed  of  the  engine  increases,  thus  obtain- 
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ing  a  constant  mixture.    The  spindle  of  the  valve  outside 
the  casing  is  fitted  with  a  roller  to  engage  a  lever  arm  B, 
and  as  the  speed  of  the  engine  increases  the  leverage  is 
increased,  so  that  the  valve  is  opened  easier. 
362    ABEL   (Rheinische  Metallwaren-und-Mascbinenfabrik). 

Sighting  apparatus  for  ordnance. 
469    DAVIS.    Combined  gas  and  coal  fire  stoves. 
795    BOTJRDIL.    Microphones.      [Date   applied  for  under 

International  Convention,  J anuary  28th,  1901.] 
916    MAY.    Process  of  making  fuel  from  garbage. 
936    BOWEN.    Internal-combustion  engines. 

The  valve-operating  shaft  is  driven  through  any  suitable 
gearing  one  quarter  of  the  speed  of  crank  shaft.  Shaft  A 
is  now  circular  in  cross-section,  and  upon  it  slides  a  cam 


which  has  formed  upon  it  a  series  of  cams.  Two  of  these 
cams  operate  the  inlet  valve,  and  two  the  exhaust  valve. 
As  the  cam  shaft  rotates  at  half  the  usual  speed  two  swells 
are  formed  to  actuate  the  valves  in  accordance  with  the 
cycle  on  which  the  engine  is  working. 
1037    HUHN.    Metallic  packings  for  piston  rods  and  the  like. 

[Date  applied  for  under  International  Convention, 

January  19th,  1904.] 
This  packing  consists  of  rings  segments  A  B  C  of  rigid 
material  which  are  pressed  on  to  rod  by  a  spring  or  springs. 


and  which  carry  the  lubricant  and  have  openings  on  to 
the  rod  to  allow  the  lubricant  on  account  of  the  suction 
caused  by  the  movement  of  the  rod  to  be  drawn  on  to  the 
said  rod. 

1228    BULLING!.    Method   of  consuming  smoke  in  stoves, 
furnaces,   and    the  like.    [Date    applied  for  under 
International  Convention,  January  26th,  1904.] 
This  method  is   to  produce  a   smokeless  combustion  by 
admitting  and  burning  an  auxiliary  readily  inflammable 
combustible  in  or  behind  the  fire  chamber,  causing  the 
smoke  particles  floating  in  the  gas  of  combustion  to  be 
consumed  by  the  flame  produced  by  said  auxiliary  com- 
bustible. 

1279    STUBBS.    Registering  calipers  and  the  like. 
1291    LEWIS.    Centrifugal  speed  regulator. 
1302    HILLER.    Pneumatic  riveting  machines  or  the  like. 
By  means  of  slide  valve  mechanism  A,  the  compressed  air 
is  alternately,  with  the  compressor  put  in  communication 


with  the  operating  cylinder  so  that  the  exhaust  air  moves 
the  piston  backwards  and  forwards,  and  in  the  cylinder  is 
a  valve  which  causes  the  pressure  on  both  ends  of  the 
piston  to  become  equal  by  admitting  outer  air  into  the 


cylinder  after  the  piston  is  in  motion,  and  the  com- 
munication between  the  cylinder  and  receptacle  has  been 
interrupted 

1311    CASTELNAU.      Lubrication    of    engine   pistons  and 
cylinders.    [Date  applied   for  under  International 
Convention,  February  9th,  1904.] 
The  fixed  frictional  member  is  to  provide  two  ducts  A  and 
B.,  one  for  inlet  of  fresh  lubricant  under  pressure,  the  other 
lor  outlet  of  used  lubricant.    The  ducts  are   placed  in 


communication  with  the  frictional  surfaces  by  means  of 
orifices  so  arranged  that  they  are  never  uncovered  by  the 
movable  member,  and  that  the  inlet  orifices  lie  between  the 
pressure  chamber  and  the  outlet  orifices. 
1316    OTTING.    Apparatus  for  drawing  off  single  sheets  of 

paper  from  a  block  or  pile  of  paper. 
1603    IlULBURD.    Metal  packing  for  flange  and  other  joints. 
1753    SUM-JENSEN.     Photographic  printing  and  copying 
appai  atus. 

1757    SUM-JENSEN.     Photographic  printing  and  copying 
apparatus. 

1772    LEE.    Detonator  apparatus  for  railway  signalling  and 
the  like. 

2219    HAMILTON.    Compound  or  composition  for  removing 

scale  from  boilers. 
2591    ROBINSON.     Ventilators.     [Date  applied  for  under 

International  Convention,  March  28th,  1904.] 
2753    YORSTER.      Apparatus    for    damping    and  affixing 

adhesive  stamps. 
2851    FRIED.  KRUPP  AKT.-GES.    Cooling  crank  pins  and 
shafts.    [Date  applied  for  under  International  Con- 
vention, March  19th,  1904.] 
An  opened-rnouthed  hood  is  fixed  around  the  orifice  at  one 
end  of  a  bore  or  passage  formed  through  crank  pin,  and  this 
hood  being  revolved  with  shaft  and  crank,  acts  by  suction  or 
pressure  according  as  its  opening  is  turned  in  one  direction 
or  the  other,  to  produce  an  air  current  through  said 
air  passage. 
2854    STEPHENSON.    Cycle  stands  or  rests. 
2979    DOHRER.    Vehicle  brake.    [Date  applied   for  under 

International  Convention,  June  1st,  1904.] 
3511    LAND  &  SEEK  ABEL  WERKE  AKT.-GES.    Devices  for 
preventing    the    overcharging    of    electric  cables. 
[Date  applied  for  under  International  Convention. 
March  31st,  1904.] 
This  device   consists  of   a  spark  gap  formed  of  two 
electrodes  arranged  in  oil,  a  layer  of  an  insulating  and  at 
the  same  time  fusible  or  combustible  material  of  some- 
what higher  conductivity  than  oil  arranged  between  the 
electrodes  for  the  preventing  of  overcharging  the  cables. 
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2851a    FRIED.  KRUPP  AKT.-GES.    Cooling  crank  pins  and 
shafts.    [Date  applied  for  under  International  Con- 
vention, March  19th,  1904. J    [Date  applied  for  under 
Patents  Rule  9,  February  11th,  1905. J 
The  crank  pin  and  portion  of  shaft  to  be  cooled  are  bored, 
and  thus  passages  A,  B,  C  are  formed.    When  the  crank 


shaft  is  rotated  the  column  of  air  in  C  is  moved  in  direction 
of  the  arrow  in  consequence  of  the  centrifugal  force  and 
escapes  the  bore  A  in  the  crank  in  the  direction  of  arrow 
in  said  bore. 

2933    TISMER.     Automatic   oiling    device  and    alarm  for 
engines.    [Date  applied  for  under  International  Con- 
vention, April  4th,  1904.] 
The  device  comprises  an  oil  chamber,  from  which  lead 
oil  pipes  A  to  the  various  surfaces  to  be  oiled.    A  conduit  B 
passes  through  this  chamber,  having    an  off   set  which 
registers  with  the  oil  pipes.    The  conduit  is  rotated  by  any 


suitable  portion  of  the  machinery.  A  chart  is  rotated  in 
unison  with  the  conduit;  thus,  when  a  defect  arises  in  any  of 
the  oil  ducts  the  pressure  rises  and  operates  a  piston  valve 
in  communication  with  the  conduit,  the  movement  of  the 
valve  being  utilised  to  give  audible  warning  or  mark  the 
chart. 

3041    HAWLEY.    Guide  bearings. 

A  cap  A  extends  longitudinally  of  the  bed  B,  which  has 
flanges  projecting  from  its  sides.  A  yoke  embraces  the  cap 
and  engages  the  inclined  surfaces  of  the  bed  flanges.  A 


lining  C  is  detachably  mounted  in  the  bearing,  spring  clips 
preventing  lateral  movement.    Adjustment  is  provided  for 
by  the  set-screw  shown. 
3280    CARBONE.    Devices  for  exerting  an  electro-magnetic 

influence  upon  the  arcs  of  electric  arc  lamps. 
3442    WEILBIER.    Gloves  for  electric  insulation  purposes. 
3997    GEBUHR.    Braiding  machines  for  making  ornamental 

fabric  or  lace. 
4326    SHORT.    Photographic  flash-light  lamps. 
4761    LINKMEYER.    Manufacture  of  lustrous    threads  of 
cellulose.    [Date  applied  for  under  International  Con- 
vention, August  26th,  1904.] 


3661    RICHARDSON  &  PEARN.    Air  compressors. 

The  air  cylinder  is  provided  with  a  double  valve  composed 
of  two  pistons  secured  to  a  valve  rod,  each  having  radial 


ports  communicating  with  an  annular  passage,  which  can 
be  closed  by  means  of  a  disc  valve  arranged  on  the  valve 
spindle  and  acted  c{n  by  a  spring. 
3974    SIR  W.  G.    ARMSTRONG,   WHITWORTH,  &  CO. 

LTD.,  and  WRIGHT.    "Valves  for  hydraulic  cylinders. 
The  balanced  valve  is  mounted  on  the  supply  pipe  to  the 
hydraulic  cylinder,  the  valve  being  normally  held  open  by 


the  pressure  in  the  main  supply  pipe  acting  on  the  under- 
side of  the  piston  A;  when  this  pressure  falls,  owing  to 
a  fracture  or  other  escape  of  pressure,  the  valve  closes.  It- 
can  also  be  screwed  down  by  hand  as  an  extra  stop  valve. 
4834    CRISCUOLO.    Hair  dressers'  tongs  or  instrument  for 
crimping  or  impressing  the  hair  with  ornate  undu- 
lations. 

5036    BECKER.  Frames  for  displaying  photographs,  pictures, 

and  the  like. 
5157    DENNIS  &  FILER.    Scaffold  bracket. 
5331    BERGERT.    Means  for  distributing  mine  residues  and 

for  other  similar  purposes. 
5440    KNIGHT.    Chairs  for  invalids'  use  and  other  purposes. 
5532    GORTLER  &  ENGLANDER.  Gloves. 
5539    BAILEY.    Portable  trays,   tables,   or  the    like,  with 

folding  legs  or  supports. 
5854    LUND.    Building  blocks  with  metal  skeletons.  [Date 

applied  for  under  International  Convention,  Marco 

29th,  1904.] 
6007    WALLACE.    Tui nip-slicing  machine. 
0355    PIOTROWSKI.    Hollow  clay  bricks  or  artificial  stones 

and  the  like. 
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5938  FRIED.  KRUPP  AXT.-GES.  Tip  waggons.  [Date 
applied  for  under  International  Convention,  May  2nd, 
1904.] 


When  moving  the  weighted  levee  the  nose  A  unlocks  the 
trough,  bolt  B  being  moved  backwards.    Then  eye  C  strikes 
gainst  nose  D  throwing  the  lever  in  the  locking  position. 
When  the  trough  falls  back  it  locks  itself  automatically. 
(ili&G    SIEMENS  BEOS.  &  CO.  LTD.,  and  PERRY.  Attach- 
ing electric  insulators  to  tubular  or  like  arms  or 
brackets. 


6& 

To  fix  a  telegraph  insulator  a  helically  formed  spring  A 
is  used,  which  has  such  a  shape  that  it  cannot  turn  when 
tightened  by  the  nut. 
6371    SMITH.    Manufacture  of  linoleum,  floor  cloths,  and  the 
like. 

6462    PHELAN.    Wrenches.    [Date  applied  for  uuder  Inter- 
national Convention,  July  6th,  1904] 


The  sliding  jaw  of  a  wrench  is  engaged  in  every  position 
by  turning  the  locking  bkek  A  into  the  ratchet  teeth  of 
the  wrench.  To  grip  a  nut  or  pipe  the  wrench  is  turned  tv.- 
the  left,  and  the  pawl  B  lifts  the  gripping  and  tightening 
member  C. 


6492 
C820 


0866 


COW,  JELLY,  &  GAZZARD.    Hor^e  shoes. 
SCHONE.    Jet  pipes  for  machines  for  washing  out  or 

coating  the  inside  of  casks,  or  for  the  like  machines. 

[Date  applied  for  under  International  Convention, 

March  31st,  1904  ] 
BIRNBAUM  &  BELL.    Emergency  signalling  devices. 


7U05  GERLACH.  Cylinders  for  steaming  and  shrinkiug  cloth 
and  the  like. 

7137    EEGELOW.    Combined  folding  chair  and  prie-dieu. 
7411    LANGEL.    Exercising  apparatus  for  use  in  correcting 

deformities  and  so  fcith. 
7472    NAV1LLE.    Ready  reckoner  adapted  to  be  combined 

with  a  scorer  for  bridge  and  such  like  games. 
7479    MICHEL.    Tramway  c?rs. 

7484  ST1NTON.  Braces  or  body-supporting  devices  for 
personal  wear.  [Date  applied  for  under  International 
Convention,  April  12th,  1904.] 

7.3G1    HOLINER.    Bottle  seals. 

7738    OESTERHELD.    Manufacture  of  cardboard  boxes. 

8280  MOLLARD.  Record-receiving  devices  for  use  in 
apparatus  for  reproducing  sound.  [Date  applied  for 
under  International  Convention,  November  7th,  1904  ] 

S303    GRUNER.    Brush  cleaners. 

8536    PaCHETT.    Golf  ball  cleaner. 

8816  JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture of  stable  dry  hydrosulphites. 

8933  LE  FEB  V  RE,  Mail  and  package  delivering  and 
receiving  devices  for  railway  trains. 

8985  BREUER.  Means  for  closing  jars,  pots,  and  the  like 
vessels. 


Complete  Specifications  open  to  Public  Inspection  befoke 
Acceptance  under  the  Patents  Act,  1901. 

1904. 

13850    HOROWITZ.    Automatic  igniting  and  extinguishing 

appliances  for  gas  burners. 
22U63    BOLRSON.    Clasps  for  travelling  bags  and  the  like. 
29128    BERGLUND.    Cleansing  composition  for  removing  ink 

stains  and  the  like  from  paper  or  other  material. 

1905. 

3885    HENSLEY.    Electric  trolley  harps. 
3926    EBERHARDT.    Fire-tube  boilers. 

5937  FRIED.  KRUPP  AKT.-GES.  Compressed  air  starting 
device  for  explosion  engines. 

7405  ELEKTRIZITATS-AKT.-GES.  VORM.  W.  LAH- 
MEYER  &  CO.    Contact  devices  for  electric  switches. 

7716  RATEAU  &  SAUTTER  HARLE  &  CLE.  Manufacture 
of  metal  blades  for  the  moving  wheels  of  steam  tur- 
bines. 

7999    RATEAU.    Apparatus  for  regulating  the  delivery  of 

centrifugal  pumps  when  used  as  boiler  feed  pumps. 
8177    RITTER.    Head  rests  for  chairs. 

8653  ULMANN  &  SELIGMANN.  Bunsen  burners  for  liquid 
hydrocarbons. 

8751    SOC.  JULES  GROUYILLE  &  H.  ARQUEMBOURG. 

System  of  speed  controller  for  explosion  motors  of  all 

kinds  and  its  applications. 
8795    METZGER  &  ME1ZGER.  Awnings 
8891    FRENOT.    Filaments  for  electric  and  other  lamps. 
8916    BEALS.    Machines  for  marking  surface  areas. 
8918    GENTY    &    SOC.    DES    ESTABLISSEMENTS  DE 

L'HORME  ET  DE  L  ABUIRE.    Gas  producers. 
8989    PALMER.    Manufacture  of  burlap  bags. 
8991    COMPAGNIE   FRANCAISE    DE  L'AMAINTE  DU 

CAP.    Process  for  insulating  electric  wires  and  cables. 
9115    BOK.    Centrifugal  separators. 

9136    YILLE.    Clutch  mechanism  and  reversing  gear  of  motor 

vehicles. 
9219    MAGINI.  Coherers. 
9344    KRUYSWIJK.    Electric  current  motor. 
9348    LEMP.    Self-propelled  vehicles. 

9417    AKTIEBOLAGET        SEPARATOR.  Centrifugal 

separators  for  liquids. 
9422    PREAUBERT   &  THUBE.     Product  for  tarring  or 

asphalting  roads,  and  process  for  manufacturing  the 

same. 

9442  GRUNEWALD.  Apparatus  for  facilitating  the  starting 
and  stopping  of  reversible  comjiound  engines. 

9540    SIMONDS.    Power  transmission  mechanisms. 

9573  ADAM.  Method  of  and  means  for  transhipping  coal  at 
sea. 

9646  POND.    Extensible  chandeliers. 

9647  PENTECOST.    Animal  stock. 
9657    GOUIN.    Electric  accumulators. 

9659    SEILER'S  MASCHINENFABRIK.  Mangles. 

9666  Firm  of  K.  OEHLER.  Muffle  furnaces  and  apparatus 
for  the  manufacture  of  sodium  sulphate  and  concen- 
trated hydrogen  chloride. 

9698  KUESS  (ne'e  Solley.  Process  for  the  transformation  of 
alfa  and  other  similar  plants  into  paper  pulp  or  textile 
fibres. 

9764    BAER    &    MENTZE.     Handle    or    knob    for  doors, 

windows,  and  the  like. 
9767    BECHT.  Airships. 

9787    YOULTEN.    Telescopic  sights  for  rifles  and  other  arms. 
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POWER  GAS   PLANTS,  AND  SOME  OF 
THEIR  USES.* 

Discussion — Concluded  from  page  U17. 

Mb.  Dugald  Clerk,  had  referred  to  the  use  of  bituminous  coal 
ia  gas  producers.  He  (Mr.  Rigby)  had  answered  Mr.  Dowson 
rather  fully  on  the  same  points,  so  he  would  not  refer  to  it 
further,  except  to  say  that  Mr.  Clark's  price  of  13s.  per  ton  was 
really  very  much  out  of  it.  He  had  not,  to  his  recollection,  ever 
used  bituminous  fuel  so  dear :  7s.  to  8s.  per  ton  was  an  average, 
and  he  had  recently  used  fuel  only  costing  3s.  per  ton  delivered; 
the  latter  slack  was,  of  course,  poor,  but  the  fact  remained  that 
it  could  be  used.  If  bituminous  coal  was  to  cost  13s.  per  ton 
delivered,  the  heat  units  obtained  in  the  gas  from  the  coal  would 
be  approximately  equal  to  that  obtained  from  anthracite  fuel 
at  17s.  per  ton,  so  that  there  was  really  no  doubt  about  the 
commercial  efficiency  of  gas  plants  using  bituminous  fuel.  He 
quite  agreed  with  Mr.  Clerk  that  it  was  desirable  to  destroy 
the  tar  if  possible  in  the  producer,  but  he  stated  it  as  a  matter 
of  experience  that  he  did  not  think  it  could  be  done  successfully. 
It  was  possible  to  partially  destroy  the  tars,  but  the  extra  cost 
of  the  apparatus  for  the  purpose  would  more  than  counter- 
balance any  saving  and  economy  effected,  and  at  the  present 
time  there  was  no  gas  producer  on  the  market  which  had  success- 
fully destroyed  the  tars.  He  was  glad  to  see  Mr.  Clerk  agreed 
with  him  that  the  negative  work  incurred  by  the  added  air 
suiter-compression  was  large,  but  Mr.  Clerk  further  stated  that 
he  got  exhaust  super-compression  for  nothing;  this  he  must 
admit  was  not  what  he  had  understood  from  the  discussion 
which  took  place  before  the  British  Association  last  year, 
nor  was  it  what  he  understood  from  Mr.  Clerk's  English  Patent 
Specification.  He  found  in  the  patent  that  it  was  stated  to  be 
necessary  to  open  the  exhaust  valve  on  the  engine  before  the  end 
of  the  expansion  stroke,  in  fact  at  601b.  pressure  above  the 
atmosphere,  to  enable  the  exhaust  products  to  be  trapped  at  a 
pressure,  and  this  loss  of  work  he  had  understood  was  very 
large,  so  large  in  fact  that  at  the  British  Association  meeting 
lie  understood  Mr.  Clerk  preferred  the  added  air  system  for 
practical  work.  He  thought  that  the  system  being  used  mostly 
by  Mr.  Clerk's  company  was  the  added  air  super-compression, 
with  all  its  attendant  complications.  Both  Messrs.  Clerk  and 
Bickerton  stated  that  water  injection  did  not  decrease  the 
maximum  temperature  of  combustion  at  all :  this  was  quite 
true,  but  high  maximum  temperature  of  combustion  was  not  the 
factor  which  was  detrimental  to  gas  engine  practice;  the 
serious  factor  was  keeping  the  cylinder  walls  and  breech  end  cool, 
and,  as  had  heen  pointed  out  by  Mr.  Atkinson,  the  heat  necessary 
to  vaporise  the  water  admitted  to  the  cylinder  amounted  to 
something  like  10  per  cent  of  the  total  heat  of  the  gas 
admitted  to  the  gas  engine  cylinder  for  combustion,  and  this 
abstracted  the  residual  heat  from  the  walls.  The  average  tem- 
perature, then,  of  these  cylinder  walls  was  not  more  than  with 
Mr.  Clerk's  system.  Mr.  Clerk  also  doubted  the  accuracy  of 
Professor  Burstall's  indicator,  but  any  inaccuracy  in  this  respect 
was  hardly  likely  by  an  experimentalist  of  the  standing  of 
Professor  Burstall.  Mr.  Clerk  gave  as  a  reason  for  this  that 
in  Mr.  Atkinson's  test  a  far  greater  mechanical  efficiency  was 
obtained.  It  would  interest  them  to  know  that  the  compression 
on  Mr.  Atkinson's  test  was  considerably  below  that  of  Professor 
Burstall's,  and  that  the  lower  indicated  efficiency  obtained  by 
Mr.  Atkinson  was  expected  under  these  circumstances.  The 
difference  in  the  mechanical  efficiencies  of  the  two  tests  was 
mainly  due  to  the  fact  that  the  engine  used  in  professor  Burstall's 
test  had  an  exceptionally  heavy  flywheel  and  outer  bearing. 
Mr.  Clerk's  objections  to  great  compression  and  long  expansion 
were  very  similar  in  the  light  of  his  "  Forrest "  Lecture. 
Curiously  enough  on  looking  at  the  printed  report  of  this  lecture 
he  found  the  lowest  compression  mentioned  by  Mr.  Clerk  was 
2001b.  per  square  inch,  whilst  the  maximum  pressure  shown 
on  an  indicator  diagram  in  his  lecture  gave  approximately 
570  lb.  per  square  inch ;  this  was  higher  than  Professor  Burstall's 
test.  The  maximum  pressure  obtained  in  Atkinson's  test  was 
under  500  lb.  per  square  inch,  and  yet  the  net  or  actual  efficiency 
obtained  in  the  Atkinson  test  was  something  like  30  per  cent 
more  economical  than  the  best  yet  recorded  in  the  added  air 
system.  Another  curious  remark  had  been  made  by  Messrs. 
Bickerton  and  Clerk,  in  which  they  refer  to  what  was  called  an 
ordinary  commercial  engine  as  made  by  their  company,  and  in 
which  the  results,  without  any  added  air  or  other  complication, 
came  out  far  better  than  any  from  Mr.  ClerFs  system.  Was 
it  to  be  understood  that  when  Mr.  Bickerton  spoke  of  an 
ordinary  commercial  engine,  that  the  added  air  engine  also 
manufactured  by  the  same  company  was  not  a  commercial 
engine?  It  would  almost  seem  as  if  this  was  the  case.  He 
claimed  for  water  injection  that  all  that  was  necessary  was  a 
small  valve  fitted  to  an  ordinary  standard  engine  as  made  by 
his  company,  whilst  with  the  added  air  system  extra  pumps, 
piston  rods,  stuffing  boxes,  passages,  chambers,  and  valves  with 
their  mechanism  were  required,  which  were  an  expensive  and 
complicated  matter,  and  he  ventured  to  think  that  this  system 

*  Paper  read  before  the  Manchester  Association  of  Engineers,  by  Mr.  T.  Rigby, 
on  March  25th,  1905. 


of  added  super-compression  could  not  live.  He  was  glad  to  note 
that  Mr.  Daniels  was  altering  the  Guernsey  plants  to  the  re- 
generative system ;  this  was  proof  that  the  regenerative  systems 
they  had  introduced  were  being  followed  by  other  firms,  such 
as  Daniels;  but  note  the  date,  September  last  year,  and  remember 
that  this  firm  had  made  their  first  regenerative  gas  plant  four 
years  ago.  Yet  the  claim  of  pioneering  this  class  of  work  had 
been  very  greatly  disputed  by  his  critics.  He  was  interested  to 
know  that  the  1'4  per  cent  leakage  of  the  gas  had  not  existed 
at  Guernsey,  but  if  this  leakage  had  not  existed,  then  the  test 
as  published  was  not  accurate,  as  there  was  this  discrepancy  in 
the  published  figures.  He  noted  that  Mr.  Daniels  agreed  that 
the  efficiency  of  the  gas  engine  was  very  low,  but  made  a  point 
that  great  cyclic  regularity  was  required  by  the  consulting 
engineers,  and  that  this  was  the  reason  they  had  adopted  a  four- 
cylinder  engine.  He  (Mr.  Rigby)  could  not  see  the  necessity 
for  any  extreme  cyclic  regularity  when  the  variation  in  speed 
when  throwing  off  the  maximum  load  on  the  engine  amounted 
to  9  per  cent;  the  governing  of  that  engine  must  have  been 
extremely  bad. 


SUBMARINE  NAVIGATION. 


Sir  William  White  gave  a  lecture  on  "  Submarine  Naviga- 
tion "  before  the  Royal  Institution  on  the  9th  inst. 

Sir  William  began  by  pointing  out  that  submarine  navigation 
had  engaged  the  attention  of  inventors  for  a  very  long  time. 
More  than  a  century  ago  Fulton  had  invented  a  "  plunging 
boat,"  and  in  1776  an  attack  was  made  on  a  British  warship 
in  New  York  harbour  by  a  submarine,  which,  however,  failed  to 
find  the  vessel  it  was  in  search  of.  That  submarine  was  con- 
structed by  Bushmell,  an  American  like  Fulton,  and  it  could 
not  be  claimed  that  any  new  principle  of  design  had  been 
discovered  or  applied  since.  Sir  William  White  then  explained 
why  submarines  could  be  made  to  float  at  any  depth,  and 
pointed  out  the  difficulties  of  using  variations  of  buoyancy 
alone  for  the  regulation  of  their  immersion.  He  pointed  out 
the  necessity  for  strong  construction  and  tightly-fitting  joints 
to  withstand  the  pressure  of  the  water  when  the  vessel  was 
submerged,  and  showed  how  easily  change  of  trim  was  caused 
in  a  vessel  under  water.  It  was  now  the  rule  for  submarines 
to  be  left  with  small  reserve  of  buoyancy  when  diving,  and 
submergence  was  effected  by  means  of  horizontal  rudders  con- 
trolled by  operators  within  the  vessel.  In  these  conditions 
submergence  only  continued  so  long  as  onward  motion  was 
continued.  It  was  stated  that  in  our  submarines  complete 
vertical  control  had  been  secured  by  skilled  operators,  and 
that  a  constant  but  moderate  depth  below  the  surface  could 
be  maintained  in  this  way  better  than  by  automatic  apparatus. 
Still,  cases  were  on  record  in  which  modern  submarines  in  the 
hands  of  skilled  crews  had  accidentally  reached  the  bottom  in 
great  depths  of  water,  and  since  the  pressure  on  the  horizontal 
rudders  for  a  given  angle  increased  as  the  square  of  the  speed, 
the  adoption  of  higher  under-water  speeds  became  a  matter 
requiring  very  serious  consideration.  After  showing  some 
pictures  of  historical  submarines,  the  lecturer  said  that  the 
Holland  type  had  been  selected  by  the  British  Admiralty  as 
the  point  of  departure  in  the  construction  of  our  submarines, 
and  for  five  years  a  continuous  policy  had  been  ■followed  in 
their  development.  The  latest  type  of  which  particulars  were 
available  were  said  to  be  about  150  ft.  in  length,  300  tons  m 
displacement,  and  with  gasoline  engines  of  850  horse  power 
for  surface  propulsion  had  a  surface  speed  of  13  knots,  and  a 
rediusradius  of  action  of  500  miles,  while  the  under-water 
speed  for  nine  knots  and  the  radius  of  action  when  submerged 
about  90  miles.  No  official  particulars  had  yet  been  published 
as  to  the  contract  price  for  these  vessels,  and  this  was  certainly 
an  undesirable  course  to  adopt,  seeing  that  for  other  and 
admittedly  sufficient  reasons  these  contracts  had  not  been  made 
subject  to  compensation  as  yet.  It  might  be  hoped  that  the 
Admiralty  would  re-consider  this  matter  and  treat  submarines 
similarly  to  other  vessels.  The  lecturer  then  referred  to 
submarines  which  had  been  designed  with  the  view  of  enabling 
work  to  be  done  on  the  bottom  under  water;  a  number  of 
vessels  of  this  kind  had,  he  believed,  been  bought  by  Russia. 
M.  Goubet  had  worked  out  designs  for  small  submarines  which 
could  be  lifted  on  board  large  ships  and  transported  to  any 
desired  scene  of  operations;  but,  though  this  was  perfectly 
feasible  from  an  engineering  point  of  view,  no  navy  had 
yet  adopted  the  plan.  In  reference  to  the  disaster  to 
\8  ail  he  could  say  was,  let  them  be  content  to  wait 
until  the  facts  were  known.  So  far  as  could  be  seen, 
it  appeared  as  if  the  accident  originated  in  some  trouble  with 
the  o-asoline  engines.  He  thought  the  lesson  was  that  the 
Navy  never  failed  to  meet  all  risks;  neither  officers  nor  men 
drew  back  because  of  what  happened  to  A5,  and  they  would 
not  do  so  because  of  the  present  trouble.  In  warfare  it  was 
impossible  to  get  an  advantage  like  that  of  submergence 
without  corresponding  risk.  All  consideration,  and  a  suspension 
of  judgment,  was  due  to  the  men  in  A8  until  the  proper 
authorities  had  pronounced  their  judgment. 
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THE    UNDERFEED  STOKER. 


The  primary  aim  of  designers  of  mechanical  stokers  was 
the  substitution  of  power  for  hand  labour,  not  only  for 
the  reason  of  economy  by  reduction  in  the  number  of  hands 
employed,  but  also  by  providing  a  reliable  supply  of  fuel 
at  regular  intervals,  which  in  many  cases,  where  hand 
labour  was  employed,  could  only  be  enforced  by  constant 
superintendence,  and  in  any  case  required  the  services  of 
skilled  stokers,  who  not  only  knew  their  work,  but  were 
willing  to  apply  their  knowledge  and  ability. 

A  distinct  departure  in  the  method  of  dealing  with  I  he 
fuel  is  made  in  the  underfeed  stoker,  in  which  the  coal  is 


Fio.  I.— Cross-section  of  Underfeed  Stoker  as  applied  to  a  Lancashire  Boiler. 

introduced  on  to  the  bars  from  underneath  in  a  gradual 
manner,  which  avoids  green  fuel  ever  coming  in  contact 
with  the  live  coal. 

Fig.  1  represents  diagrammatically  a  cross  section  of 
the  stoker  as  applied  to  a  Lancashire  boiler.  Here  A  is 
the  retort  or  fuel  magazine,  in  the  lower  or  circular  part 
of  which  revolves  the  taper  feeding  worm  which  conveys 


the  coal.  B  shows  the  terraced  grates,  C  the  wind  box, 
D  the  green  coal,  which,  being  gradually  pushed  up  to  the 
burning  point,  has  commenced  to  ignite  at  the  point  E, 
where  it  meets  the  incoming  air  from  the  tuyeres  F  and 
F1.  Here  the  coal  is  coked — i.e.,  deprived  of  its  volatile 
hydrocarbon  gases,  which,  as  they  can  only  escape  by  rising 
through  the  glowing  coke,  are  completely  consumed  without 
smoke,  while  the  combustion  of  the  fixed  carbon  of  the 
coal  is  completed  by  the  air  introduced  through  tin; 
apertures  in  the  sides  of  the  terraced  grates  B. 

The  effect  of  this  method  of  underfeeding  is  to  keep  a 
perpetually  clear  bright  surface  of  incandescent  fuel,  which, 
while  always  producing  its  maximum  steaming  effect  upon 
the  boiler,  is  also  gradually  heating  and  coking  the  green 
coal  coming  up  from  below,  and  causing  it  slowly  to  give 
off  its  combustible  gases.  As  these  can  only  escape  by 
rising  through  the  incandescent  coal  above,  and  being 
mixed  with  air  from  suitable  tuyeres,  they  are  at  once 
completely  consumed. 

Thus,  smoke  is  practically  impossible  with  the  most 
highly  bituminous  coals,  and  as  the  combustion  of  the 
gases  is  practically  complete  by  the  time  they  have  passed 
through  the  ever-present  superincumbent  layer  of  glowing- 
coke,  a  clear  short  flaming  fire  results,  so  that  the  final 
and  perfect  burning  of  the  gases  is  not  prejudiced  by  their 
inevitable  contact  with  the  comparatively  cold  heat- 
absorbing  tubes  or  plates  of  the  boiler. 

A  consideration  of  these  principles  will  render  evident 
the  material  benefits  and  economies  resulting  from  the 
adoption  of  the  underfeed  stoker.  The  stoker,  we  under- 
stand, is  made  in  various  sizes,  and  slightly  modified  in 
type  to  suit  various  sizes  and  types  of  boiler.  It  has  been 
applied  to  many  types  of  water-tube  boilers  and  to 
internally-fired  boilers.  Fig.  2  illustrates  a  type  applicable 
f&r  hancashire,  Cornish,  or  small-tube  water-tube  boilers, 
or  to  metallurgical  furnaces. 

This  stoker  consists  of  a  hopper  or  receptacle  A  for  the 
fuel,  the  base  of  which  communicates  by  means  of  a  pipe, 
with  a  horizontal  trough  or  combustion  retort  B  within 
the  furnace  of  the  boiler.  This  trough  or  retort  contains 
a  screw  or  worm  conveyer  C,  actuated  by  a  small  steam 
motor  placed  in  front  of  the  hopper.    By  the  rotation  of 


Flo.  2.  — TYPE  OF  STOKER   APPLICABLE  TO  LANCASHIRE,  CORNISH,  OK   SMALL-TUBE  WATER-TUBE  BOILERS. 
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the  worm  the  fuel  is  advanced  from  the  hopper  into  the 
retort,  filling  it  with  coal,  which  overflows  in  a  rounded 
mound  upon  the  terraced  grate  bars  F.  Air  for  the 
combustion  is  introduced  below  these  grates,  and  through 
tuyere  orifices,  along  the  inside  of  the  retort,  at  a  point 
near  its  top. 


In  cleaning  the  fire  the  hopper  A  may  be  revolved  round 
the  conveyer  pipe,  thus  permitting  of  perfect  access  to  all 
paits  of  the  furnace.  The  door  is  perfectly  counterbalanced, 
and  will  remain  in  whatever  position  it  may  be  placed. 

The  rotation  of  the  feeding  screw  or  conveyer  is  effected 
by  a  small  steam  motor,  which  reciprocates  a  rack  gearing 


Fia,  .'..-LONGITUDINAL  SECTION  OF  SToKER  AS  APPLIED  TO  EXTERNALLY-FIRED  BOILERS, 


The  bridge  wall  of  the  stoker  is  at  E,  and  may  be  either 
of  a  single  tile  or  of  firebrick. 

The  terraced  grates  shown  at  F  have  the  apertures  for 
discharging  the  air  arranged  horizontally,  thus  preventing 
the  entrance  of  ash  and  unconsumed  coal  into  the  wind  box 
G,  into  which  the  air  for  the  combustion  of  the  coal  is 
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with  a  pivoted  quadrant,  the  opposite  end  of  which  carries 
a  pawl,  driving  a  racket  wheel  on  the  screw.  The  motor 
is  very  simple,  and  easily  got  at.  In  installations  where 
two  or  more  boilers  are  fitted  with  stokers,  an  arrangement 
of  gearing  is  sometimes  used  with  an  overhead  shaft,  which 
may  be  actuated  by  any  convenient  source  of  power. 


Fn:.  4.— CROSS-SECTION  OF  STOKER  AS  APPLIED  TO  EXTERNALLY-FIRED  BOILERS. 


conducted  by  the  galvanised  sheet-steel  air  piping  attached 
at  H,  at  which  point  is  inserted  the  damper  I  for  the 
proper  regulation  of  the  supply  of  air. 

The  stoker  is  placed  in  the  flue  of  the  boiler  up  to  J, 
which  is  the  cast-iron  front  plate,  with  an  inwardly  opening 
door  K. 


Another  type  of  underfeed  stoker  is  shown  in  figs.  3 
and  4.  This  is  applicable  to  large  boilers  of  the  externally- 
fired  type,  one  stoker  being  capable  of  properly  feeding  a 
grate  up  to  1 2  ft.  wide. 

In  this  stoker  the  fuel  is  deposited  by  coal-conveying 
machinery  or  hand  labour  in  the  large  hopper,  and  conveyed 
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under  the  fire  by  means  of  a  reciprocating  sliding  bottom, 
which  runs  the  full  length  of  the  trough.  As  the  coal  rises 
from  the  trough,  it  is  distributed  to  the  sides  of  the  furnace 
by  moving  bars. 

The  coking  and  burning  coal  is  constantly  carried  by  the 
action  of  the  moving  bars  to  the  dumping  trays  along  each 
side  wall,  where  the  resulting  clinker  and  ash  is  deposited. 
These  dumping  trays  are  operated  by  levers  on  the  outside 
of  the  furnace,  enabling  the  ash  and  clinker  to  be  auto- 
matically discharged.  This  stoker  is  first  a  feeder  and  a 
thorough  coker ;  then  it  distributes  the  fuel  perfectly,  and, 
as  above  described,  is  self-cleaning. 

The  sliding  bottom  is  actuated  by  a  steam  motor,  shown 
in  fig.  3  at  C,  the  number  of  strokes  of  which  may  be  varied 
from  one  in  three  minutes  to  fifteen  in  one  minute,  and  as 
each  stroke  carries  into  the  furnace  about  6  lb.  of  coal,  it 
will  be  seen  that  the  ■  rate  of  feed  can  be  varied  between 
very  considerable  limits. 

The  movement  of  the  piston  of  cylinder  C  is  transmitted 
directly  through  the  piston  rod  to  the  crosshead  D,  which 
is  bolted  to  the  sliding  bottom  E.  This  sliding  bottom, 
as  stated  above,  extends  the  full  length  of  the  retort.  The 
block  B  has  the  same  movement  as  D  and  E ;  thus  the  coal 
is  fed  by  block  B  from  the  bottom  of  hopper  A  on  to  the 
sliding  bottom  E,  which  not  only  carries  it  to  the  back 
end  of  the  furnace,  but  forces  it  to  rise  the  full  length  of 
the  trough.  As  it  rises  in  the  trough  or  coking  retort,  it 
is  flooded  on  to  the  bars  F.  These  bars  are  alternately 
moving  and  fixed.  The  moving  bars  work  transversely  to 
the  retort.  The  extent  of  the  movement  is  from  i  in.  to 
1  in.,  depending  upon  the  size  of  the  furnace  and  other  con- 
ditions. On  the  bottom  of  each  moving  bar  are  cast  two 
lugs,  which  engage  with  the  bulb  of  the  longitudinal  rocking 
bars  H,  shown  on  fig.  4.  These  rocking  bars  in  turn 
receive  their  movement  through  the  agency  of  two  spirals 
and  nuts,  which  mechanism  is  entirely  outside  the  furnace. 
The  nuts  are  bolted  to  the  crosshead  D,  and  therefore 
reciprocate  with  the  bottom  E.  It  will  be  seen  that  the 
reciprocation  of  the  nuts  causes  the  spiral  to  rock  to  and  fro. 

The  movement  of  the  grates,  in  addition  to  carrying  the 
burning  fuel  to  the  sides  of  the  furnace,  also  conveys  the 
clinker  down,  and  deposits  it  on  plates  K,  which  are 
fastened  to  hinge  bar  L.  This  hinge  bar  is  actuated  by 
levers,  conveniently  placed  outside  the  furnace  for  dumping 
the  accumulation  of  ash  and  clinker  on  plate  K,  when 
necessary. 

One  of  the  important  features  of  this  stoker  is  the 
distribution  of  the  air,  which  enters  the  stoker  through  the 
aperture  N,  covered  by  the  wind  gate  0.  This  wind  gate 
is  adjustable  by  a  crank  P  at  the  outer  end  of  the  furnace. 
The  air,  upon  entering  the  wind  box  Q,  passes  upwards, 
along  each  side  of  the  trough  or  retort,  and  is  discharged, 
partly  through  the  holes  R,  into  the  retort.  The  surplus 
air  passes  through  the  bar  F,  which,  it  will  be  observed, 
is  made  hollow.  This  bar,  however,  has  no  openings  in  its 
top  surface,  and  no  air  can  find  its  way  into  the  fire  above 
until  it  has  passed  through  the  aperture  S  at  the  bottom 
end  of  the  bar,  from  which  aperture  it  is  discharged  into 
the  ashpit  T.  From  the  ashpit  T  the  air  rises  and  passes 
through  the  small  spaces  between  the  bars  into  the  coked 
fuel.  It  will  be  seen  that  the  action  of  the  air  in  passing 
through  the  bars  is  to  keep  them  cool,  thus  preventing 
their  burning  out.  The  heat  taken  off  the  bars  in  this  way 
raises  the  temperature  of  the  air  in  the  ashpit  T  to  from 
350  deg.  Fah.  to  400  deg.  Fah.  The  pressure  of  air  in  the 
wind  box  Q  varies  from  f  in.  to  in.,  and  at  T  from  zero 
to  |  in.  of  water.  When  the  dumping  plate  K  is  let  down, 
air  will  find  its  way  upward  into  the  boiler,  but  the  action 
of  dumping  and  raising  K  takes  but  a  moment ;  hence  the 
loss  from  the  air  which  passes  upward  into  the  boiler  is 
so  inconsiderable  as  to  make  it  unnecessary,  and  even 
undesirable,  to  close  wind  gate  O. 

These  stokers  are  made  and  supplied  by  the  Underfeed 
Stoker  Company,  London. 


SOME    OBSERVATIONS  ON  MECHANICAL 
TRAINING* 

By  William  D.  Hamilton,  M.I.M.E. 

Discussions  on  this  subject  have  become  somewhat  common  of 
late  in  engineering  circles;  nevertheless,  like  the  water-tube 
boiler,  they  never  tail  to  evoke  a  very  lively  interest.  This  is 
of  good  omen,  for  out  of  such  a  quickened  interest  we  may  look 
hopefully  forward  to  the  time  when  we  shall  be  able  to  establish 
on  a  satisfactory  basis  the  whole  system  of  our  education  as 
applied  to  the  profession  of  mechanical  engineering.  I  use  the 
word  education  in  its  highest  and  broadest  sense,  not  the  mere 
acquisition  of  that  knowledge  which  may  be  obtained  in  books, 
or  the  storing  of  the  memory  with  facts  and  formula;  these  are 
eminently  desirable  and  should  be  diligently  cultivated,  but 
more  is  necessary.  The  ideal  engineer  is  in  fact  the  ideal  man; 
in  his  tiaining  every  faculty  and  every  sense  must  be  laid 
under  contribution.  He  must  be  taught  to  reason  fearlessly  and 
correctly,  his  judgment  should  be  stimulated  and  enriched  by 
the  widest  possible  experience,  while  his  powers  of  observation 
must  of  necessity  be  given  the  freest  and  widest  scope  for 
development.  To  all  these  must  be  added  many  natural  qualities 
on  which  as  a  foundation  the  others  are  built,  such  as  courage, 
resourcefulness,  sense  of  proportion,  a  healthy  and  lively 
imagination,  mechanical  aptitude,  and  last,  though  by  no  means 
least,  the  spirit  of  the  craftsman.  Time  to  such  a  one  cannot 
fail  to  bring  a  knowledge  of  men  and  affairs,  and  thence  your 
engineer  shall  go  forth  to  increasingly  conquer  the  inert  or 
potential  forces  of  the  material  world,  and  add  fresh  laurels 
to  the  brow  of  engineering  genius.  I  admit  that  such  an  array 
of  qualities  seems  somewhat  imposing,  and  the  younger  mem- 
bers of  our  society  (and  even  some  of  the  older  ones)  may  be 
pardoned  for  exclaiming,  "  Who  is  sufficient  for  these  things?  '_' 
i  answer,  These  qualities  obtain  in  greater  or  less  degree  among 
the  mass  of  men  generally ;  they  are  the  exclusive  property  of  no 
particular  class;  ard  given  the  widest  possible  opportunity  for 
their  development,  those  characters  upon  whom  convention  has 
been  pleased  to  set  the  stamp  of  ordinary,  may  by  plodding 
perseverance  attain  to  a  high  degree  of  excellence.  It  was  the 
perception  of  this  fact  perhaps  that  caused  the  immortal  iEsop 
to  write  the  fable  of  the  "  Tortoise  and  the  Hare,"  and  enabled 
Locke  200  years  ago  to  declare  "  that  we  are  born  with 
faculties  and  powers  capable  of  almost  anything,  such  at  least 
as  would  carry  us  farther  than  can  be  easily  imagined;  but  it 
is  only  the  exercise  of  those  powers  which  gives  us  ability  and 
skill  in  anything,  and  leads  us  to  perfection."  Speaking  of  those 
excellencies  which  are  looked  on  as  natural  endowments,  because 
they  are  not  got  by  rules,  and  those  who  excel  in  them  never 
purposely  set  themselves  to.  their  special  study  as  an  art  to  be 
learnt,  he  admits  that  they  may  often  take  their  rise  from 
natural  disposition,  but  asserts  that  such  natural  disposition 
never  carries  a  man  very  far  without  use  and  exercise,  and 
it  is  practice  alone  that  brings  the  powers  of  the  mind  as  well 
as  those  of  the  body  to  their  perfection.  He  also  concludes  with 
regard  to  the  faculties,  that  "  we  fail  them  a  great  deal  more 
than  they  fail  us,  and  that  it  is  mismanagement  more  than  want 
of  abilities  that  men  have  reason  to  complain  of,  and  which 
they  actually  do  complain  of,  in  those  that  differ  from  them." 
The  multifarious  qualities  of  mind  and  body  therefore,  which 
go  to  form  the  equipment  of  the  ideal  engineer,  are  those 
which  we  may  reasonably  expect  to  obtain  among  the  mass  of 
ordinary  men,  provided  the  opportunities  are  sufficiently  free 
and  wide,  and  the  practice  and  experience  commensurate  with 
the  object  we  have  in  view.  This  brings  us  to  the  major  premise 
of  our  argument,  for  before  we  can  intelligently  discuss  the 
training  of  an  engineer  we  must  be  able  to  define  what  an 
engineer  is,  and  I  frankly  confess  this  is  not  just  so  easy  as  it 
looks.  I  am  quite  aware  that  the  term  in  these  days  and  in 
this  country  is  somewhat  elastic,  assumed  alike  by  the  common 
plumber,  the  ordinary  mechanic,  and  the  most  cultured  and 
capable  member  of  our  learned  institutes  of  engineering.  The 
assumption  of  the  designation  engineer,  however,  by  so  many 
crafts  and  professions  presents  no  real  difficulty,  provided  we  are 
sufficiently  clear  and  agreed  upon  the  term  so  far  as  it  affects 
our  present  subject.  The  mechanical  engineer,  upon  whose 
tiaining  we  are  making  our  observations,  may  be  defined  as  one 
principally  concerned  or  skilled  in  the  manufacture  of 
machinery,  the  working  of  metals,  the  construction  of  steam- 
ships, ordnance,  and  all  the  various  structures  in  which  the 
metals  bear  a  prominent  part.  This  definition  being  permitted 
we  may  proceed  with  our  observations.  Our  honoured  president 
in  his  address  at  the  opening  of  the  session  dealt  in  such  a 
masterly  and  lucid  manner  with  the  subject  that  my  task  on 
this  occasion  is  rendered  somewhat  more  difficult  than  it  might 
otherwise  have  been.  Like  our  president,  I  am  not  of  that  pessi- 
mistic class  who  believe  that  in  matters  of  engineering,  we  are 
going  to  the  dogs,  and  that  because  of  our  obtuseness  and  ouv 
failure  to  support  certain  schemes  of  technical  education  on  a 
continental  plan,  we  must  necessarily  come  in  at  the  tail  of  the 
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hunt.  We  have,  and  as  progress  continues,  will  increasingly  have, 
much  to  learn  of  each  other,  but  with  all  due  resiiect  to  con- 
tinental methods  of  instruction  or  training,  I  am  of  the  opinion 
that  our  continental  colleagues  or  competitors  have  quite  as 
much  to  learn  from-  us  as  we  have  to  learn  from  them.  It  is 
not  in  slavish  copying  of  each  other  that  the  best  product  will 
be  evolved,  but  in  the  frank  and  free  exchange  ot  experience 
and  methods  that  each  will  eventually  secure  the  highest  results. 
Without  any  special  system  of  organisation  our  president  has 
shown  what  excellent  craftsmen  were  reared  more  than  a 
generation  ago,  and  I  caught  the  tone  of  regret  (although  lie 
nobly  tried  to  conceal  it)  at  their  disappearance.  It  seems  to 
me  that  the  very  basis  of  mechanical  training  lies  in  craftsman- 
ship, and  those  that  sneer  at  an  educated  youth  being  set  to 
chip,  file,  and  drill  holes,  etc.,  no  matter  how  high  their  social 
standing  may  be  iu  the  profession  should  certainly  not  be 
regarded  as  authorities.  So  far  as  my  own  experience  goes  the 
best  ail-round  engineer  has  in  nine  cases  cut  of  ten  been  the 
best  all-round  workman;  one  in  whom  the  subtle  and  invaluable 
elements  and  spirit  of  the  craftsman  is  equally  blended  with  the 
patient,  dogged  perseverance  of  the  student  of  abstract  science, 
one  who,  vhen  he  does  not  know,  makes  frank  confession  of  his 
ignorance  and  proceeds  immediately  to  remedy  such  a  defect 
it  this  is  possible,  and  when  he  knows  is  never  found  guilty  of 
parading  his  own  superior  knowledge  for  the  purpose  of  con- 
tusing those  of  his  fellow  workers  who  may  know  less,  but  uses 
his  talents  and  his  experience  for  their  edification  and  enlighten- 
ment as  well  as  his  own;  one  whom  the  hard  facts  of  experience 
(it  may  be  in  field  and  on  flood)  has  enabled  to  gauge  correctly 
the  true  limits  of  formulas  and  authority,  and  when  in  the 
bewildering  maze  of  their  differences  has  sufficient  courage  to 
become  an  authority  himself.  From  such  characteristics  you 
may  correctly  differentiate  the  true  engineer  from  the  mere 
engineering  pedant  or  prig — a  class  which  unfortunately  has 
become  somewhat  numerous  of  late  years- — and  which  is  the 
natural  product  of  that  technical  panic  which  seems  to  have 
seized  all  classes  of  the  community  alike,  and  forced  the  pace 
with  regard  to  the  development  of  abstract  science  to  the  serious 
detriment  of  true  craftsmanship  and  practical  application.  This 
class — for  their  vanity  is  considerable — is  absolutely  devoid  of 
the  craftsman  spirit.  They  thought  it  beneath  them  to  acquire 
a  proficiency  in  chipping,  filing,  drilling,  turning,  machining, 
etc. — for  such  superior  souls  the  drudgery  was  intolerable — hence 
the  workshop  for  them  was  something  to  escape  from  at  the 
earliest  possible  moment.  No  wonder  that  during  the  brief 
"  passing  through  the  shops"  they  performed  their  duties  in  a 
somewhat  perfunctory  and  spiritless  manner,  dreaming  out  the 
Chinese  puzzles  of  the  colleges  and  schools,  the  solutions  of 
which  they  erroneously  and  fondly  imagined  would  bring  not 
only  their  coveted  honour  or  degree,  but  engineering  proficiency 
and  a  lucrative  and  easy  appointment.  Tne  day  of  this  type 
of  engineer  so-called  is  passing,  if  it  has  not  already  passed,  and 
the  system  of  which  he  was  the  product  is  being  discredited 
among  those  engineers  who  perform  the  real  engineering  work 
of  the  world,  and  bear  the  burden  and  heat  of  the  day.  To  me 
the  most  hopef ul  sign  of  the  present  awakening  lies  in  the  fact 
that  college  and  workshop  are  drawing  closer  to  each  other  than 
heretofore,  and  beginning  to  clearly  recognise  the  importance  of 
each  to  the  other,  and  that  neither,  if  the  highest  success  is  to  be 
achieved,  dare  arrogate  to  itself  a  special  superiority;  they  are 
beginning  to  learn,  though  late,  that  their  highest  interests  are 
mutual  and  common.  The  college  may  be  never  so  richly 
endowed  with  iirofessors  and  funds,  it  may  be  equipped  with 
engines,  boilers,  dynamos,  machine  tools,  and  accessories  for  the 
purpose  of  making  its  pupils  or  students  craftsmen,  but  in  the 
very  nature  of  things  its  best  results  in  this  direction  can  only 
be  of  an  exalted  amateurish  description.  I  do  not  say  that  the 
college  should  not  be  equij)ped  with  such  accessories,  but  on  the 
contrary  I  believe  such  an  equipment  to  be  necessary,  provided 
the  student  clearly  understands  that  such  accessories  of  the 
college  are  merely  for  demonstrating  to  him  and  grounding  him 
in  first  principles  for  his  better  guidance  in  the  workship  and  in 
the  field,  where  alone  he  can  fully  develop  that  aptitude,  and 
those  qualities  of  brain  and  hand,  the  possession  of  which  alone 
can  enable  him  to  be  recognised  as  a  craftsman  and  a  capable 
engineer.  In  a  word,  it  is  only  in  the  workshop  or  in  the  field 
where  the  serious  practical  productive  activities  of  the  world 
are  carried  on  in  the  concrete,  and  where  each  man  competes 
on  equal  terms  with  his  fellows,  that  the  eye,  the  ear,  the  hand, 
the  correct  and  instant  judgment,  and  all  the  multifarious  and 
nameless  qualities  which  differentiate  the  expert  craftsman  from 
the  bungler  and  the  failure,  attain  their  fullest  fruition  and 
perfection.  The  college  is  the  sphere  where  principles  are 
inculcated,  the  workshop  where  they  are  carried  ou'F.  It  seems 
to  me,  therefoie,  that  these  two  spheres  are  of  equal  importance, 
and  that  both  will  suffer  in  the  attainment  of  results  if  either 
assumes  a  superior  claim  at  the  expense  of  the  other.  Much 
misunderstanding  has  arisen  of  late  years,  and  much  valuable 
time  and  money  has  been  wasted,  due  to  a  failure,  I  think,  to 
appreciate  these  most  remarkable  facts.  The  fond  and  anxious 
parent,  bewildered  often  as  to  what  line  of  life  his  son  should 
pursue,  and  perceiving  perhaps  the  importance  which  engineer- 


ing matters  are  continually  assuming  in  this  leverish  and  pro- 
gressive age  of  ours,  conceives  the  idea  of  making  an  engineer 
of  his  young  hopeful,  without  any  serious  indications  of  the 
young  gentleman's  ability,  aptitude,  or  inclination  for  such 
work,  it  is  thought  that  it  the  young  man  is  ordinarily  good  at 
figures,  and  has  been  successful  in  making  a  crude  windmill 
spin  in  a  breezy  garden,  that  the  latent  genius  of  a  Watt  or  a 
.Mephenson  must  reside  within  that  youth,  and  if  to  this  is  added 
the  memory  that  his  chief  infantile  joy  consisted  of  a"  Puffing 
Billy  "  of  a  toy  locomotive  the  illusion  is  complete.  That  boy  must 
be  an  engineer,  particularly  when  the  entrance  and  the  training 
is  now  made  so  classy  and  respectable.  If  the  father's  purse  can 
stand  the  strain  everything  helps  the  illusion;  workmanship  is 
ci  tirely  secondary  or  of  little  importance;  you  don't  require  to 
be  able  to  work;  all  you  require  is  to  know  how  it  should  be 
done;  consequently  never  try  to  excel  in  any  work  which  is 
disagreeable  or  dirty,  no  matter  what  skill  may  be  involved  in 
the  executing  of  it;  costly  classes  at  school  and  college  will 
n  ore  than  make  up  for  such  debatable  attainments.  Moreover, 
in  the  workshop  you  have  rude  associates,  whereas  in  the 
college  you  have  choice  and  cultured  spirits  that  you  can  look 
up  to,  associating  with  whom  you  will  receive  the  impress,  and 
thereafter  carry  the  hall-mark  of  engineering  respectability  as 
long  as  you  live.  This  and  much  rubbish  of  a  similar  kind  has 
a  tendency  to  degrade  the  profession,  and  if  it  were  continued 
would  undoubtedly  cause  us  to  come  in  at  the  tail  of  the  hunt 
anywhere.  The  common  sense  of  our  countrymen  may  be  relied 
upon  here,  and  as  I  have  already  observed,  that  cult  which 
decries  the  importance  of  the  ideal  engineer  being  the  workman 
is  being  increasingly  discredited  among  all  those  who  are  most 
competent  to  judge  of  such  matters.  In  all  work  there  is  an 
older  which  is  best,  and  so  far  as  my  experience  goes  I  would 
recommend  that  the  youth  who  wishes  to  become  an  engineer 
should  have  acquired  in  the  ordinary  or  elementary  stage  of 
his  education  a  fair  proficiency,  as  a  suitable  basis  for  his  studies 
in  the  future;  he  should  have  a  good  physique  and  every  sense 
on  the  alert ;  indications  of  special  inventive  skill,  although  often 
regarded  a.s  valuable  are  not  necessary.  The  most  important 
qualifications  which  should  be  looked  for  in  the  budding 
engineer  are  the  constructive  faculty,  the  manipulation  of  tools, 
t  lie  power  to  adapt  existing  means  to  the  highest  ends,  and  love 
for  carrying  out  work  entrusted  to  him  amounting  to  enthusiasm. 
The  world  is  full  of  inventors  for  whom  there  is  neither  place  nor 
emolument,  but  the  supply  of  men  who  can  adapt  existing  means 
or  ideas  to  the  highest  ends  rarely  exceeds  the  demand.  1 
should  place  such  a  one  in  the  workshop  for  five  or  six  years — 
one  year  at  machine  tools  and  turning,  two  years  in  fitting 
shop,  one  in  pattern  shop,  and  one  year  erecting  outside. 
Machine  construction  and  drawing  to  be  taken  for  two  hours 
two  evenings  in  each  week,  and  one  evening  for  mathematics, 
the  other  three  being  at  the  apprentice's  option  for  either  study 
or  recreation;  and  if  the  youth  is  too  delicate  to  undergo  this 
strain,  then  it  may  reasonably  be  concluded  that  he  is  too 
delicate  to  become  an  engineer  who  will  successfully  compete 
in  the  open  market  with  other  engineers,  and  consequently 
should  abandon  the  calling  for  some  other  less  exacting.  If 
funds  permit  I  would  now  recommend  that  the  young  engineer 
take  one  full  year  of  college  training.  Should  this  not  be  possible, 
let  him  not  despair ;  already  he  is  a  student  to  whom  we  shall 
assume  a  quadratic  equation  is  not  formidable,  who  knows  the 
trigonometrical  functions  of  an  arc,  and  is  more  or  less  familiar 
with  the  first  and  second  books  of  Euclid,  besides  having  a 
slight  acquaintance  with  chemistry  and  physics.  His  more 
favoured  friend  at  college  may  handicap  him  in  some  depart- 
ments for  a  time,  but  when  the  one  is  at  college,  the  other,  if 
diligent,  is  also  studying,  while  he  has  the  advantage  of  broaden- 
ing his  practical  experience,  and  if  his  abstract  studies  are  cur- 
tailed he  has  more  unique  opportunities  of  testing  how  far  mere 
book  knowledge  is  to  be  relied  on,  and  how  far  he  must  rely 
on  himself.  In  this,  as  in  other  matters,  you  cannot  eat  your 
cake  and  hav,e  it,  and  in  the  long  run  both  methods  have 
undoubtedly  produced  men  and  engineers  of  the  highest  ability. 
There  are  some  engineers  who  are  trained  almost  entirely  in 
offices  or  college,  devoting  themselves  to  draughtsmanship  and 
theoretical  matters.  While  such  may  become  good  practitioners 
provided  they  have  been  associated  with  thoroughly  practical 
men,  the  range  of  their  employment  is  usually  much  narrower 
than  an  engineer  whose  training  I  have  endeavoured  to  outline, 
although  in  special  lines  of  effort  they  may  often  attain  to  more 
highly  remunerative  appointments  than  one  more  generally 
trained.  This  brings  me  to  an  important  point  raised  by  our 
esteemed  inesident  in  his  opening  address,  the  training  of  the 
general  engineer,  and  the  ever-narrowing  opportunities  for 
such  training  as  progress  in  the  arts  develops  and  lines  of  effort 
under  the  pressure  of  modern  competition  become  more  and 
more  specialised.  Machine  tools  and  the  sub-division  of  labour 
produce  wealth  more  easily  than  heretofore,  and  these  con- 
sequently render  the  high  degree  of  skill  attained  by  the  crafts- 
man of  a  generation  ago  unnecessary.  Although  we  have  to 
accept  this  as  a  fact  not  altogether  without  some  regret,  it 
seems  to  me  that  the  skill  of  the  craftsman  of  a  generation 
ago,  wedded  to  the  theoretical  culture   and  more  advanced 
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engineering  knowledge  of  to-day,  would  provide  us  with  tlie  ideal 
engineer,  in  whose  hands  we  might  safely  leave  the  future 
destiny  ot  our  engineering  progress.  In  what  manner,  then, 
should  we  train  our  general  engineer?  It  is  quite  clear  that  the 
apprentice  or  pupil  who  serves  the  whole  of  his  time  in  an 
establishment  devoted  to  one  particular  class  of  work  cannot 
possibly  be  regarded  as  possessing  a  general  and  practical  know- 
ledge of  engineering  at  the  exjury  oi  his  apprenticeship.  It  is 
quite  natural  that  employers  should  endeavour  to  make  the 
most  of  their  apprentices,  but  if  the  present  out-cry  for  capable 
general  men  is  genuine,  employers,  1  think,  must  be  prepared 
to  make  some  slight  sacrifice  and  consider  some  scheme  quite 
different  to  any  that  has  yet  been  proposed  for  the  general  good 
of  the  profession,  in  which  they  undoubtedly  will  participate. 
If  the  necessities  of  modern  competition  render  it  necessary  for 
manufacturers  to  specialise,  then  the  necessity  arises  lor  a 
greater  mobility  of  apprenticeship  or  training  than  heretofore — 
that  is  to  say,  some  system  could  be  devised  whereby  the 
apprentice  could  serve  his  time  in  three  shops  instead  ot  one, 
serving  two  years  in  each,  tiie  exchanges  to  be  satisfactorily 
arranged  among  the  employers,  and  the  whole  training  to  con- 
stitute a  system  and  approved  course,  which  would  carry  with 
it  the  assurance  that  the  apprentice  or  pupil  had  received  as 
good  a  general  grounding  a<s  could  possibly  be  obtained  in  the 
time.  By  some  such  means  1  think  the  ideas  of  the  young 
engineer  would  be  broadened  and  his  capabilities  enlarged,  to 
his  own  advantage  and  also  to  that  of  the  profession  and  the 
worid  generally,  for  although  it  is  the  day  of  the  specialist  in 
almost  all  departments  of  human  activity,  the  best  specialist 
is  usually  the  man  who  has  acquired  the  best  general  training 
as  a  foundation  whereon  to  specialise.  The  suggestion  of  our 
president  that  central  stations  should  be  available  as  a  training 
ground  is,  I  think,  most  valuable,  and  one  or  two  years  of 
apprenticeship  could  be  served  with  much  advantage  in  such 
places.  So  far  as  the  manipulation  of  machine  tools  or  a  know- 
ledge of  pattern-making  is  concerned,  these  may  be  equally 
acquired  in  any  of  the  specialised  industries,  but  draughtsman- 
ship, construction,  erection,  and  testing,  etc.,  necessitate  under 
present  conditions  an  exchange  of  experience  on  the  lines  1  have 
suggested.  In  all  this  I  am  not  overlooking  the  fact  that  our 
society  does  most  excellent  work  by  its  periodical  visits  to 
different  works,  but  such  visits,  though  highly  instructive,  cannot 
possibly  compensate  for  a  more  extended  or  varied  experience. 
With  regard  to  the  inculcating  of  first  principles  and  the  teach- 
ing of  abstract  science  generally  as  associated  with  engineering, 
it  is  unnecessary  that  I  should  dwell  upon  this  point  in  view  of 
the  excellent  professors  and  teachers  you  have  so  long  been 
privileged  to  possess  in  this  college.  As  a  bit  of  general  advice, 
however,  I  would  say  that  it  is  necessary  to  beware  of  all 
teachers  and  authors  who  love  to  parade  the  solution  of  matte;  s 
otherwise  simple  in  expressions  of  bewildering  and  wonderful 
complexity.  Such  teachers  and  authors  may  reasonably  be 
suspected  of  endeavouring  to  magnify  their  office  and  their  own 
personal  importance,  more  than  honestly  striving  to  impart 
knowledge  or  convey  correct  ideas.  In  this  respect  I  am  of 
opinion  with  Trautwine,  that  even  the  youth  who  contemplates 
an  engineering  career  may  attain  a  very  considerable  know- 
ledge of  first  principles  before  he  leaves  school.  For  example, 
he  (Trautwine)  says  "  nearly  all  the  scientific  principles  which 
constitute  the  foundation  of  engineering  are  susceptible  of 
complete  and  satisfactory  explanation  to  any  person  who  really 
possesses  only  so  much  elementary  knowledge  of  arithmetic  and 
natural  philosophy  as  is  supposed  to  be  taught  to  boys  of  12 
or  14  in  our  public  schools  Let  two  little  boys  weigh  each  other 
on  a  platform  scale;  then  when  they  balance  each  other  on  their 
board  see-saw  let  them  see  (and  measure  for  themselves)  that  the 
lighter  one  is  farther  from  the  fence  rail  on  which  their  board 
is  placed,  in  the  same  proportion  as  the  heavier  boy  outweighs 
the  lighter  one;  they  will  then  have  learned  the  grand  principle 
of  the  lever.  Then  let  them  measure  and  see  that  the  light 
one  see-saws  farther  than  the  heavy  one  in  the  same  proportion ; 
and  they  will  have  acquired  the  principle  of  virtual  velocities. 
Exjylain  to  them  that  equality  of  moments  means  nothing  more 
than  that  when  they  seat  themselves  at  their  measured  distances 
on  their  see-saw  they  balancs  each  other.  Let  them  see  that 
the  weight  of  the  heavy  boy,  when  multiplied  by  his  distance 
in  feet  from  the  fence  rail,  amounts  to  just  as  much  as  the 
weight  of  the  light  one  when  multiplied  by  his  distance,  and 
that  each  of  these  amounts  is  in  foot-pounds.  Explain  to  them 
that  the  light  boy,  because  he  swings  faster  than  the  other,  has 
greater  kinetic  energy  notwithstanding  his  lighter  weight,  and 
will  therefore  bump  harder  against  the  ground.  The  boys  may 
then  go  into  dinner,  and  probably  puzzle  their  big  lout  of  a 
brother  who  has  just  passed  through  college  with  high  honours; 
they  will  not  forget  what  they  have  learned,  for  they  learned 
it  as  play,  without  any  ear  pulling,  spanking,  or  keeping  in.  Let 
their  bats  and  balls,  their  marbles,  their  swings,  etc.,  once 
become  their  philosophical  apparatus,  and  children  may  be  taught 
(realjy  taught)  many  of  the  most  important  principles  of 
engineering  before  they  can  read  or  write.  It  is  the  ignorance 
of  these,  so  easily  taught  to  children,  that  constitutes  what  is 
popularly  called  the  'practical  engineer';  which  in  the  great 


majority  of  cases  means  simply  an  ignoramus,  who  blunders 
along  without  knowing  any  other  reason  for  what  he  does  than 
that  he  has  seen  it  done  before.  And  it  is  the  same  ignorance 
that  causes  employers  to  prefer  this  practical  man  to  oue  who 
is  conversant  with  first  principles.  They  themselves  were 
spanned  arid  kept  in  when  hoys,  because  they  could  not  master 
leverage,  equality  of  moments,  and  virtual  velocities,  enveloped 
in  x's,  p's  (Ureek  letters),  square  roots,  cube  roots,  etc.,  and  tney 
naturally  set  down  any  man  as  a  fool  who  could.  They  turn  up 
their  noses  at  science,  not  dreaming  that  the  word  means  simply 
Knowing  why.  And  it  must  coniessed  that  they  are  not 
altogether  without  reason,  for  the  savants  appear  to  prepare 
i heir  Dooks  with  the  express  object  oi  preventing  purchasers — 
they  have  few  readers — trom  learning  why."  Trautwine,  after 
enumerating  a  few  useful  handbooks,  such  as  Haswell's, 
Hamilton's,  Henck's,  Molesworth's,  Nystrom's,  and  Weale's,  etc., 
says  he  "  does  not  include  Rankine,  Moseley,  and  Weisbach, 
because,  although  their  books  are  the  production  of  master 
minds,  and  exhibit  a  profundity  of  knowledge  beyond  the  reach 
of  ordinary  men.  yet  their  language  also  is  so  profound  that 
very  lew  engineers  can  read  them.  The  writer  himself,  having 
long  since  forgotten  the  little  higher  mathematics  he  once  knew, 
cannot.  To  him  they  are  but  little  more  than  striking  instances  ol 
how  completely  the  most  simple  facts  may  be  buried  out  of  sight 
under  heaps  oi  mathematical  rubbish."  Anyone  who  impartially 
examines  much  of  the  current  technical  literature  ol  to-day 
cannot  fail,  I  think,  to  be  impressed  with  the  reasonableness 
of  this  searching  indictment  of  Trautwine's,  and  as  such 
literature  may  be  reckoned  as  one  of  the  important  factors  in 
mechanical  training,  I  would  urge  upon  all  who  are  responsible 
for  the  conduct  ot  these  departments  the  adoption  of  methods 
and  works  which  are  conspicuous  for  the  most  rational  and 
simple  exposition  of  scientific  principles.  Concerning  the  new 
proposals  lor  training  which  are  presently  before  many  sections 
of  the  country,  all  of  which  are  more  or  less  on  the  lines  of  the 
report  of  the  Educational  Committee  ot  the  North-East  Coast 
institution  of  Engineers  and  Shipbuilders  I  can  only  say  that 
personally  I  am  unable  to  regard  them  with  any  great  degree 
of  satisfaction.  The  scheme,  while  excellent  in  some  respects, 
appears  to  me  wrong  in  one  vital  aspect,  inasmuch  as  it  organises 
caste — caste  as  repetlant  as  paint  on  the  forehead  of  a  Brahmin 
must  be  to  the  member  of  a  more  enlightened  community.  The 
apprentice  henceforth  must  feel  that  he  is  inferior  to  the  pupil, 
simply,  I  presume,  because  the  pupil  has  been  fortunate  enough 
to  have  been  born  in  a  more  exalted  social  sphere.  The  awtul 
example  of  the  army  and  navy  is  evidently  not  a  sufficient 
deterrent  in  the  former.  But  yesterday  we  witnessed  the  pupil- 
trained  officers  and  technical  military  experts  hopelessly  out- 
manoeuvred at  their  own  particular  craft  by  mere  farmers,  while 
in  the  latter,  notwithstanding  its  almost  adamantine  caste  wall 
and  particular  process  of  class  selection,  the  all-round  engineer- 
ing results  have  been  proverbially  inferior  to  those  obtained 
in  the  best  lines  of  the  mercantile  marine,  where,  up  to  the 
present  at  least,  the  selection  has  always  been  effected  on  sound 
democratic  lines.  I  would  have  thought  that  those  who  inherited 
the  traditions  and  who  so  richly  entered  into  the  labours  of 
Watt  and  Stephenson  would  have  been  above  such  a  policy — 
a  policy  which  I  am  convinced,  if  pursued,  will  work  more  evil 
to  the  country  generally  than  if  only  the  army  and  navy  were 
concerned.  You  cannot  manufacture  an  engineer  by  such 
methods  any  more  than  you  could  turn  out  a  poet  or  an  artist, 
and  an  organised  attempt  to  make  the  higher  appointments  in 
the  profession  a  preserve  for  the  sons  of  the  more  well  to  do 
can  only  result  in  ignominious  failures  so  far  as  the  results  to  the 
country  at  large  are  concerned.  I  would  suggest  therefore,  in 
the  interests  of  the  profession  and  of  the  country  at  large,  that 
all  apprentices  enter  the  works  on  an  equal  footing,  that  annual 
examinations  be  held,  and  the  best  youths  be  selected  for  higher 
work  and  promotion  according  to  merit,  and  that  alone.  By 
such  means  you  will  achieve  the  best  and  most  enduring  results, 
for  your  aristocracy,  if  you  must  have  one,  will  be  an  aristocracy 
of  merit,  loyally  recognised  and  respected  by  all;  whereas  to 
pamper  and  hall-mark  some  youths,  and  handicap  others  on  the 
very  threshold  of  their  career,  is  quite  unworthy  of  our 
honourable  profession,  and  if  persisted  in  will  be,  it  seems  to 
me,  but  a  sorry  procession,  with  the  "  laughter  of  the  gods  in  the 
background."  A  word  about  the  technical  panic  which  for  the 
last  few  years  has  seized  all  the  influential  classes  in  the  country, 
and  even  the  classes  that  possess  little  or  no  influence.  This  is 
not  to  be  wondered  at  when  the  social  gamut,  from  princes  to 
members  of  Parliament  of  every  grade  and  shade  of  political 
openion,  becomes  infected.  Under  the  circumstances  what  can  the 
mere  commoner  do  but  copy  the  example  set  him  by  such  exalted 
superiors.  It  has  been  the  invariable  custom  that  he  should  do 
so;  moreover,  it  is  much  easier  to  shout  with  the  crowd  than  to 
lift  up  your  voice  in  protest  against  its  madness,  particularly 
when  the  crowd,  as  it  is  in  this  case,  is  so  eminently  respectable. 
Now,  I  have  every  respect  for  authority,  but  I  am  so  constituted 
that  I  must  be  lierfectly  satisfied  in  my  own  mind  that  it  is 
really  an  authority  that  speaks.  What  authority  have  the 
gentlemen  who  have  been  deafening  us  for  years  with  assertions 
of  our  technical  backwardness  and  intellectual  unfitness  for  the 
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role  of  critic  which  they  so  lightly  assume?    If  the  matter  were 
to  be  exhaustively  probed,  it  would  probably  be  found  that  not 
one  in  ten  of  them  could  differentiate  a  bull  nose  from  a  diamond 
point,  or  explain  the  function  of  a  twist  drill  apart  from  that  of 
plug  tap;  not  one  in  ten  of  them  probably  ever  had  to  compete 
with  their  own  countrymen  in  honest   technical   or  other  toil 
for  their  daily  bread,  much  less  compete  with  the  foreigner — 
continental  and  American — who  seem  to  be  such  paragons  of 
excellence  and  ability  in  their  eyes,  and  to  whom  they  accord 
free  gratis  the  most  excellent  trade  advertisements  possible.  No 
wonder  that  many  in  our  colleges  and  schools,  notwithstanding 
the  fact  that  the  reflection,  if  it  can  be  substantiated,  must  rest 
largely  upon  them  and  eminent  engineers,  all  of  whom  ought  to 
know  better,  should  be  seized  with  the  craze,  should  meet  and 
discuss  the  subject  for  months  and  even  years,  and  then  come 
to  the  profound  conclusion  that  to  hnd  salvation  we  must  introduce 
the  caste  of  "  pujhl  and  apprentice  "  into  the  most  honourable 
of  piofessions — into  the  profession  that  probably  more  than  any 
other  has  contributed  to  the  civilisation  and  progress  of  the  race. 
Let  me  say  emphatically  that  I  do  not  believe  that  our  pro- 
fessors, our  teachers,  and  our  engineers  are  inferior  to  those  of 
the  Continent  or  America,  for  the  simple  reason  that  I  have  met, 
done  business,  and  carried  out  contracts  with  representative 
men  of  all  the  classes  concerned  on  both  Continents,  as  well  as 
at  home.    Both  Continents  have  their  labour  troubles  and  their 
poverty,  as  we  have,  and  it  is  no  more  argument  to  say  that  we 
should  spend  as  much  on  our  technical  education  as  Germany 
than  it  is  to  say  that  we  should  spend  as  much  on  our  army. 
The  true  test  must  be  results,  and  if  these  be  as  good,  while  we 
spend  less,  our  efficiency  must  be  correspondingly  higher.  Has 
any  one  the  temerity  to  definitely  assert  that  Germany  can 
produce  better  and  cheaper  steamships  than  we  can,  or  that 
either  of  these  Continents  will  turn  out  locomotives  of  superior 
design  and  finish  to  those  sent  outfrom  Springburn  and  Polmadie  ? 
Is  there  greater  technical  skill  in  the  sewing  machine  factories 
and  machine  tool  establishments  of  Germany  and  America  than 
there  is  at  Kilbowie,  Johnstone,  and  Manchester?    And  even 
the  great  Krupp  establishment,  can  it  out-distance  Armstrong's 
to  any  appreciable  extent  in  the  quality  of  its  productions,  to  say 
nothing  of  the  hundred  and  one  boiler-makers,  steam-engine 
makers,  gas-engine  makers,  and  general  shops,  whose  products  are 
famous  still  all  over  the  world,  where  the  best,  the  most  durable, 
and  the  most  efficient  tools  are  really  desired.    In  purely  con- 
structional work,  has  any  country  equalled,  let  alone  surpassed, 
the  work  of  the  Forth  Bridge  ?    Some  time  ago  I  had  the 
pleasure  of  taking  a  celebrated  continental  engineer  under  and 
over  this  great  structure.    He  had  read  all  about  the  work  and 
was  thoroughly  familiar  with  the  most  of  its  details,  but  the 
sight  of  it  in  reality  awed  him,  and  taking  off  his  hat  he 
remained  uncovered,  solemnly  assuring  me  that  he  did  so  as 
a  tribute  to  the  genius  and  the  courage  of  the  men  who  con- 
ceived and  carried  out  this  great  work  to  such  a  triumphant 
conclusion.    I  could  extend  the  comparison  indefinitely  in  many 
other  directions,  but  it  is  quite  unnecesary,  and  already  I  have 
trespassed  longer  upon  your  patience  than  I  intended  to  do. 
Let  me  say,  however,  that  while  I  wish  to  see  my  own  country- 
men getting  fair  play,  I  do  not  wish  to  decry  or  belittle  our 
colleagues  who  belong  to  other  States.    It  is  quite  natural,  and 
even  for  us  highly  desirable,  that  both  the  Continent  of  Europe 
and  the  Continent  of  America  should  develop  and  progress  in 
all  the  arts,  and  the  fact  that  they  are  getting  on    does  not 
necessarily  imply  that  we  are  going  back,  or  in  any  way  losing 
something,  as  the  unwary  and  the  thoughtless  are  led  to  infer 
from  much  of  the  political  stump  oratory  of  to-day.    Let  the 
politicians  mind  their  own  business;  let  them  shape  our  laws 
aright  and  make  the  bounds  of  freedom  wider  yet,  so  that 
all  who  labour  with  hand  or  brain  shall  receive  the  full  fruits 
of  their  labour;  let  them  bring  their  social  and  political  arrange- 
ments to  conformity  with  the  highest  truths  which  have  yet 
been  revealed  to  man,  so  that  all  may  have  an  equal  access  to 
the  opportunities  afforded  hj  nature,  and  there  are  professors 
and  teachers  and  engineers  in  this  country  of  sufficient  grit  and 
calibre   to  conceive  and  carry  out  work  compared  with  which 
our  greatest  achievements  hitherto  will  be  but  elementary. 


TRADE  CATALOGUES. 


Messrs.  Royles  Liviited,  engineers  and  specialists,  Irlam, 
near  Manchester,  send  circulars  of  their  1904  pattern  steam 
and  water  valves,  combined  and  safety  valves  and  exhaust  heads. 

We  have  received  a  copy  of  the  Great  Eastern  Railway 
Company's  freshly-illustrated  "  Tourist  Guide  to  the  Continent," 
published  at  the  price  of  sixpence.  Among  its  new  features  are 
particulars  of  new  tours  in  the  Tyrol,  in  North  Germany,  and  in 
Norway,  Denmark,  and  Sweden,  via  the  Royal  Mail  Harwich 
Hcok  of  Holland  route;  of  tours  in  the  Luther  Country,  and 
Thuringian  and  Hartz  Mountains;  with  a  series  of  continental 
maps,  and  a  chapter,  ''Dull  Useful  Information,"  giving 
particulars  of  the  cost  of  continental  travel. 


PRACTICAL    NOTES    ON  WATERWORKS 
CONSTRUCTION* 

By  George  H.  Hughes,  M.I.Mech.E. 

(Continued  from  page  915.) 

Water,  Wind,  Steam,  and  Internal-combustion  Engines.— 
Where  water  power  can  be  obtained  within  a  reasonable  distance, 
pumping  can  be  dene  in  the  cheapest  manner.  For  falls  where 
floods  seldom  occur,  and  under  12  ft.  head,  overshot  or  high- 
bieast  water  wheels  may  be  applied,  coupled  direct  to  a  set  of 
three-throw  pumps  without  any  gearing. 

For  low  falls,  Poncelet  undershot  wheels  coupled  to  three- 
throw  pumps  may  be  employed,  and  for  dealing  with  falls  liable 
to  flood  or  to  backing  un  of  tail  water,  a  turbine  is  best,  with 
the  outlet  pipe  water  trapped  and  the  working  wheel  well  abova 
1  he  fluctuations  of  tail  water  level.    (Fig.  14.) 


Fig.  14. 

For  falls  above  12  ft.  a  water  wheel  is  very  cumbersome,  in 
such  cases  a  turbine  is  cheaper,  more  compact,  and  more  efficient, 
although  gearing  is  necessary  to  reduce  to  the  speed  suitable  for 
the  pumps. 

of 

Overshot  water  wheels  is  0'68 


The  efficiency 


Breast  ,,  „ 
Undershot  „  „ 
Poncelot  undershot  „ 
Turbine  ,, 
Pelton  wheel  „ 
P  x  H  x  coefficient  _ 
33000 

P  =  pounds  of  water  per  minute, 
H  =  head  in  feet. 


0-55 
0'35 
0-60 

070  to  0-85 
070 

H.P.,  when 


The  mechanical  efficiencv  of  the  pumps  has  also  to  be  allowed, 
which  may  vary  from  60  p*er  cent  to  90  per  cent.  An  allowance 
of  60  per  cent  for  treble  pump  efficiency  inclusive  of  reduction 
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gear  has  been  found  satisfactory  in  practice.  The  friction  of 
mains  has  to  be  added,  and  this  allowance  is  considered  under 
"  Main  and  Pipes." 


*  Abstract  of  a  paper  read  before  the  Junior  Institution  of  Engineers,  and 
reproduced  by  permission  of  the  Council,  April  7th,  1905. 
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Hydraulic  Rams. — Hydraulic  rams  (fig.  15)  provide  a  very 
simple  and  efficient  means  of  raising  water,  an  efficiency  of  over 
80  per  cent  having  been  obtained  in  many  cases.  Falls  of  40  ft. 
down  to  2  ft.  6  in.  have  been  utilised,  raising  water  to  400  ft. 
high,  through  long  lengths  of  rising  main.  They  are  most 
suitable  for  small  works,  such  as  estate  and  village  water- 
supplies,  for  which  purposes  a  large  number  have  been  working 
for  many  years  at  very  small  cost  for  repairs  and  attention. 
Hydraulic  rams  afford  the  cheapest  means  of  raising  water 
known,  the  efficiency,  when  the  rams  are  properly  designed  and 
fixed,  being  higher  than  turbine  and  pumps. 

Important  details  are  size  and  length  of  drive  pipes  and 
valves.  Usually  the  length  of  drive  pipe  is  0  75  of  the  vertical 
lift  to  which  the  water  has  to  be  raised.  Falls  of  2  to  40  ft.  can 
be  used  for  raising  water  to  any  height  and  distance.  The  drive 
pipe  should  have  uniform  gradient,  and  be  amply  strong,  with 
Hanged  joints.  A  slight  leakage  in  a  ram  drive  pipe  is  fatal 
to  efficient  working.  In  Table  I.  of  the  Appendix  are  given  sizes, 
capacities,  and  quantities  raised  to  various  heights  by  rams 
designed  by  the  writer. 

Wind  Povier. — Where  water  is  not  available,  wind  is  the  next 
cheapest  motive  power  for  pumping.  For  large  works  wind  power 
is  almost  out  of  the  question,  although  for  many  years  for 
the  town  supply  at  Faversham,  water  was  pumped  by  wind  with 
steam  as  auxiliary. 

In  calculating  size  and  wind  power  for  wind  engines  of  the 
annular  sail  type,  the  writer  has  allowed  for  an  average  of 
8  hours'  work  per  day,  and  a  breeze  of  14  miles  per  hour,  giving 
1  lb.  pressure  per  square  foot  of  sail  area.  The  horse  power 
increases  as  the  square  of  the  velocity,  so  that,  given  a  higher 
wind  than  14  miles,  more  water  could  be  pumped.  It  is  not, 
however,  a  simple  matter  to  change  the  speed  or  lengthen  the 
strokes  of  pumps  to  suit  every  wind  that  blows. 

Where  some  failures  have  occurred  with  windmill  pumps,  it 
has  been  frequently  found  that  the  power  has  been  estimated  on 
too  high  a  wind,  or  that  the  storage  for  water  was  inadequate. 
The  following  are  sizes  and  powers:  — 


Diameter  of  sail.  Horse  power. 

10  ft   0'25\ 

12  ft   050I 

16  ft   1-00 1 

20  ft   17  5  V       With  breeze  of 

25  ft.    2'50  f     14  miles  per  hour. 

30  ft   4-00 

35  ft   6  00  I 

40  ft   8-00 ' 


The  following  figures  apply  to  the  old  type  of  four-arm  mills. 
Diameter  of  arms,  sails  tip  to  tip,  44  ft   6  horse  power. 

„  „  ..      54  ft   8  ,, 


»  »  »*«   "  ,. 

70  ft   14 

„      72  ft   2Q 

Steam. — The  old  Cornish  engines  may  be  classed  with  the 
four-arm  mills  as  things  of  a  past  age. 

The  duty  of  Comish  engines  is  referred  to  in  "  Waterworks  for 
Cities  and  Towns,"  by  S.  Hughes,  where  it  is  stated  that  in 
1800  the  best  of  Boulton  and  Watt's  engines  were  doing  an 
average  duty  of  24  million  foot-pounds  per  1121b.  of  fuel.  In 
1S43  the  best  engines  were  doing  114  million  foot-pounds,  the 
cylinder  being  about  80  in.  in  diameter. 

The  latest  New  River  rotative  triple-expansion  engines  give 
a  duty  of  about  158  million  foot-pounds  per  112  lb.  of  coal. 

Steam  Engines  compared  with  Gas  and  Oil  Engines. — Steam 
engines  possess  one  great  advantage  over  gas  and  oil  engines 
for  pumping,  viz.,  adjustment  of  speed  to  suit  varied  demands, 
without  complicated  gear.  Silence  in  working  is  often  an 
important  condition,  and  ease  of  starting  is  another  advantage 
in  favour  of  steam. 

Moderate  sized  steam  engines  compounded  with  surface  con- 
densers can  be  applied  to  work  with  a  consumption  of  2  5  lb. 
of  fuel  per  I.H.P.,  the  cost  being  0267  penny  per  I.H.P.  per 
hour,  with  coal  at  20s.  per  ton. 

A  gas  engine,  with  gas  at  2s.  6d.  per  1,000  cubic  feet,  con- 
sumes on  an  average  at  least  16  cubic  feet  per  I.H.P.,  costing 
048  penny  per  I.H.P.  per  hour. 

The  average  consumption  of  oil  engines  is  at  least  075  pint 
per  I.H.P.,  the  cost  with  oil  at  6d.  per  gallon  being  056  penny 
per  I.H.P. 

Suction  Gas  Plants. — Recent  developments  in  suction  gas 
plants,  by  which  1  I.H.P.  for  010  penny  per  hour  is  obtained, 
certainly  make  one  consider  whether,  by  sub-dividing  the  work 
and  by  having  two,  three,  or  more  such  plants  and  engines,  some 
of  the  difficulties  in  regard  to  requirements  of  out nut  may  be 
got  over,  faster  running  pumps  with  large  water-ways  and  ample 
valve  areas,  being  specially  designed  to  suit  the  plant.  Silence 
in  working  ought  to  be  quite  possible. 

With  such  an  economy  in  fuel  the  shorter  life  of  gas  engines 
and  gas  plants  need  scarcely  be  considered,  as  the  saving  in  fuel 
would  more  than  cover  the  cost  of  renewal  in  a  few  years, 


In  the  application  of  internal-combustion  engines  to  drive 
pumps,  one  important  point  to  be  borne  in  mind  is  provision 
for  starting  with  the  load  off.  Friction  clutches  or  belts  with 
fast  and  loose  pulleys  enable  this  to  be  done  to  a  certain  extent 
satisfactorily. 

Boilers. — If  not  more  than  6ft.  diameter,  the  Cornish  boiler 
is  the  most  suitable  for  waterworks  purposes,  but  for  boilers  of 
larger  dimensions  those  of  the  Lancashire  type  are  to  be  pre- 
ferred. 

Water-tube  boilers  have  the  advantage  of  occupying  less 
ground  space,  and  may  be  quicker  steam  raisers.  This  latter 
quality,  however,  is  not  of  importance  in  waterworks  engineering. 

Pumps. — It  is  not  proposed  to  refer  to  all  and  every  type  of 
pump,  but  it  may  be  stated  briefly  that  a  three-throw  pump  for 
economy,  smoothness  of  working,  and  long  life  cannot  be  sur- 
passed. 

The  following  is  a  table  of  the  velocity  of  discharge  by  pumps 
worked  by  cranks,  taken  from  "  Practical  Hydraulics,"  by 
Thomas  Box. 


Type  of  pump. 

Velocity  of  discbarge. 

Variation 
per  cent. 

Max. 

Mean. 

Minimum. 

314-16 

100 

o-oo 

314-16 

Two  single  cranks  .at  90  deg. . . 

222-00 

100 

o-oo 

222  00 

157-08 

100 

o-oo 

157-08 

101-76 

100 

90-69 

14-07 

111-00 

100 

78-79 

32-21 

Pwni/p  Speed. — For  deep-well  and  bore-hole  pumps  a  mean 
velocity  of  the  buckets  of  80  ft.  per  minute  may  be  regarded  as 
safe,  silent,  and  generally  successful.-  Pumps  may  be  run  at  a 
faster  speed  than  this,  and  under  favourable  conditions  are 
working  at  160  ft.  per  minute.  The  velocity  of  flow  of  water 
in  suction  and  delivery  pipes  may  be  3  ft.  per  second,  or  180  ft. 
per  minute,  without  any  great  loss  through  friction.  Above 
this  speed  the  loss  is  approximately  proportional  to  the  square 
of  the  velocity.  The  loss  on  the  delivery  can  be  easily  overcome 
by  increase  of  power,  but  the  loss  on  the  suction  pipe  is  limited 
by  the  atmospheric  pressure. 


Fio.  16. 


Suction  Pipes. — In  considering  the  limit  of  suction  lift,  a 
theoretical  height  of  33  8  ft.  is  possible  with  a  perfect  vacuum, 
when  the  barometer  stands  at  29  9  in.  (or  14  7  1b.  per  square 
inch). 

In  practice,  the  author  calculates  the  suction  lift  possible  as 
30ft.  "limit;  deducting  from  it  the  loss  of  head  for  pipe  friction, 
and  for  lifting  the  suction  valve,  the  difference  is  the  head 
available  for  filling  the  pump. 

The  possible  velocity  without  any  suction  lift—  e.q.,  with  pump 
barrel  (lower  end)  level  with  water-  -is  8  x/30  =  43'817  ft.  per  second. 

The  velocity  of  flow  into  a  vacuum  is  just  the  same  as  though  the 
water  fell  from  a  vertical  height  corresponding  to  that  vacuum, 
V  =  \l2gYl  =  8  JR. 
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If  a  pump  be  placed  20  ft.  above  water  in  a  well,  neglecting  pipe 
friction,  there  is  30  -  20  =  10  ft.  head  left  to  fill  the  pump,  and  the 
possible  velocity  is  8  JlO  =  25  '298  ft.  per  second.  The  importance  of 
keeping  this  fact  in.  mind  may  be  illustrated  from  the  following 
example : — 

Consider  a  single-acting  pump  24  in.  diameter  by  5  ft.  stroke, 
at  12  strokes  per  minute.  The  capacity  is  188496  cubic  feet 
per  minute,  but  the  maximum  discharge  188  496  x  31416  = 
592'4  cubic  feet  per  minute.  The  suction  pipe  is  12  in.  diameter, 
100  ft.  long-,  with  one  easy  bend;  there  is  a  foot  valve  and 
strainer. 

Head. 

Suction  lift,  water  level  to  pump  level   20  ft. 

Allow  for  friction  for  maximum  flow  in  pipe    7'55ft. 

Allow  for  friction  in  strainer,  bend  and  power  to  lift  valve  1"45  ft. 

Total   29-00  ft. 

Maximum  practical  lift  30  ft.  -  29  =  1  ft.  remaining  for  head, 
to  fill  pump  =  8  ^/  1  =  1  ft.  per  second,  or  60  ft.  per  minute.  The 
pump  requires  maximum  flow  592  -1  cubic  feet  per  minute,  and  a 
12  in.  pipe  to  carry  this  would  have  a  maximum  flow  of 

592  416  x  144        „,.„,  ,,  .  . 

-  ,  54  94  ft.  per  minute, 

(Area  12  in.)  113 

and  only  60  ft.  is  practically  available.  Failure  is  the  result. 
The  remedies  for  this  are:  (a)  Larger  suction  pipe;  (b)  large 
air  or  vacuum  vessel  close  to  pump  on  suction.  Now  compare  the 
same  conditions  with  a  three-throw  pump  of  equal  mean  capacity, 
viz.,  18849  cubic  feet  per  minute.  Add  variation  per  cent  for 
three-throw  pump,  viz.,  14'97  per  cent,  the  maximum  capacity 
becomes  205  cubic  feet  per  minute. 

The  velocity  in  a  12  in.  pipe  is,  therefore, 

205  x  144  .c,  i  rj. 

  —  261  24  ft.  per  minute, 

113 

so  that 

Head. 

Lift  above  water   20  ft. 

Allow  for  friction  in  main    0'93  ft. 

Allow  for  friction  in  valve  and  bend   1  '45  ft. 

Total   22-38  ft. 

and  30  -  22  38  =  7*62  ft. 

The  velocity  up  the  pipe  is  8  ,/7'62  =  22  056  ft.  per  second,  which  is 
1323'36  ft.  per  minute,  or  five  times  that  required  to  fill  the  pump. 
Satisfactory  working  is  the  result.  It  may  be  mentioned  that  the 
above  is  not  an  imaginary  case,  a  pump  failure  on  similar  lines  having 
been  remedied  by  the  author  as  stated. 

Pump  Valves. — There  are  numerous  designs  of  valves  and 
buckets  for  waterworks  pumps.  Clacks,  discs,  and  spindle 
valves  may  all  be  classed  as  single  beat,  the  area  of  way  being 
limited  by  the  amount  of  lift .  In  all  these  the  lift  of  valve  must 
be  at  least  '25  diameter  of  water-way  to  give  full  area;  the 
weight  of  water  is  on  the  whole  area  of  the  valve.  A  double-beat 
valve,  as  the  Cornish  valve,  gives  a  larger  water-way  for  the 
same  extent  of  lift,  and  less  area  for  pressure  on  the  valve. 
Pyramid  valves,  or  cone-stepped  valves  (fig.  16),  also  give  a 
large  way  for  a  small  extent  of  opening. 

(To  br  continued.) 


MOTOR  CAR   v.  HORSE. 


With  a  view  to  arriving  at  some  reliable  data  concerning 
the  relative  powers  of  control  of  motors  cars  and  horse- 
drawn  vehicles,  some  interesting  and  highly  instructive 
tests  were  carried  out  at  the  Crystal  Palace  on  Wednesday, 
the  7th  inst.  The  trials  were  made  by  pitting  one  motor 
and  one  horse-drawn  vehicle  together,  driving  them  at 
Hie  same  speed,  and  then  drawing  both  up  from  a  signal 
made  by  the  fall  of  a  flag  without  previous  notice.  The 
table  gives  speed  in  miles  per  hour,  and  the  distances  in 
which  the  vehicles  pulled  up  :  — 

Velocity  in  miles 

Test.                                Vehicles.  per  hour.      St  pped  in. 

j    f  40  H.P.  mail  van  with  two-ton  load   \    y.gg  /     8  ft. 

1  Pair  horse  goods  van  carrying  1 1  tons  ....  I  1   28  ft. 

2    f  40  H.P.  mail  van  j    -.g2  /    9  ft. 

I  Pair  horse  goods  van   f  1    24  ft.  2  in. 

g     f  30  H.P.  six-cylinder  Napier  car   \  ^       f  26  ft.  6  in. 

I  Single  horse  landau    f  I   53  ft. 

^    (30  H.P.  six-cylinder  Napier  car   \  i  g.gg  f   10  ft. 

'  1  Single  horse  landau    f     '       1    47  ft.  6  in. 

r    /Mercedes  car   1  J  18ft. 

'■  1  Single' horse  landau    j"  \°  bD  \  42  ft.  10  in. 


Velocity  in  miles 

Test.                                Vehicles.                             per  hour.  Stopped  in. 

.  f  15  H.P.  De  Dion  car  1  -    /  1  ft.  6  in. 

04  \  Hansom  cab   J  8  '8  \  24  ft.  6  in. 

7  f  15  H.P.  De  Dion  car  }  )  7  ft.  9  in. 

'•  \  Hansom  cab   /  11  M  \  33  ft.  6  in. 

o  /  15  H.P.  De  Dion  car  \  (  9  ft.  3  in. 

°"  \  Butcher's  cart  J  1Z8D\  50  ft.  5  in. 

q  f  15  H.P.  De  Dion  car  1  J  14ft.  3 in. 

a-  (  Butcher's  c'ait   /  16  80  \  38  ft.  5  in. 

1f>  )  90  H.P.  Napier  racer                                1  /  24  ft.  3  in. 

1U-  t  Trotter  in  sulky   /  18  *z  \  35  ft. 

1 .  f  90  H.P.  Napier  racer  \  9n      )  26  ft.  6  in. 

"*  \  Trotter  in  sulky                                      j  M       \  43  ft.  6  in. 

The  results  show  that,  roughly,  a  motor  car  can  be 
stopped  in  about  one-third  the  distance  required  by  a 
horsed  vehicle,  the  advantage  being  more  in  favour  with 
the  motor  at  the  higher  speed,  except  in  the  case  of  a 
racing  car. 

These  trials  were  carried  out  at  the  instance  of  Mr. 
S.  F.  Edge,  to  demonstrate  that  motors  properly  handled 
were  far  less  a  danger  to  other  vehicular  traffic  and  the 
public  than  is  generally  supposed.  The  official  timekeepers 
were  Messrs.  H.  J.  Swindley  and  H.  H.  Griffin,  and  there 
was  a  Local  Government  Board  official  present. 

Mr.  Edge,  at  the  luncheon  which  followed,  said  he 
looked  forward  to  the  time  when  all  classes  of  traffic 
would  be  governed  by  the  same  regulations,  that  there 
would  be  no  special  regulations  for  motor  cars,  and  that 
the  common-sense  test  would  prevail,  with  severe  penalties 
for  offenders. 


LAUNCHES  AND  TRIAL  TRIPS. 


Gloriama- — On  May  25th  the  new  steel  screw  steamer 
Gloriama,  recently  launched  by  Irvines  Shipbuilding  and  Dry 
Docks  Company  Limited,  West  Hartlepool,  and  built  to  the 
order  of  Messrs.  Furness,  Withy,  and  Company  Limited,  West 
Hartlepool,  proceeded  to  sea  for  her  trial  trip.  She  is  of  the 
following  dimensions,  viz.  :  325  ft.  by  47  ft.  by  24  ft.  10  in.  The 
vessel  is  built  to  Lloyd's  highest  class  under  special  survey,  and 
is  of  the  single  deck  type,  having  poop,  bridge,  and  top-gallant 
forecastle.  A  double  bottom  is  fitted  throughout  on  the  cellular 
principle,  and  the  fore  and  after  peak  tanks  are  arranged  as 
trimming  tanks.  She  is  constructed  with  deep  frames  and  longi- 
tudinal stringers,  giving  clear  holds  for  the  storing  of  bulky 
cargoes.  Five  water-tight  bulkheads  divide  tihe  holds  into  six 
water-tight  compartments,  and  wood  grain  divisions  are  fitted  in 
the  holds.  She  also  has  extra  large  cargo  hatches,  five  steam 
winches,  which  are  supplied  with  steam  from  a  vertical  multi- 
tubular donkey  boiler,  and  is  replete  with  all  the  latest  improve- 
ments for  rapid  loading  and  discharging.  A  powerful  quick- 
warping  steam  windlass  is  fitted  forward  for  the  working  of 
the  cables,  and  steam  steering  gear  is  fitted  amidships,  with  hand 
screw  gear  aft.  Engines  of  the  triple-expansion  type  have  been 
supplied  and  fitted  by  Messrs.  Richardson,  Westgarth,  and 
Company  Limited,  Hartlepool,  having  cylinders  24  in.,  38  in., 
and  64  in.  by  42  in.,  and  two  large  single-ended  boilers,  1601b. 
pressure.  After  adjusting  the  compasses  a  series  of  runs  were 
made,  when  a  mean  speed  of  10J  knots  was  obtained,  the  engines 
working  smoothly  and  well. 

Kyleakin- — The  new  steamer  Kyleakin,  belonging  to  Messrs. 
Abram,  Addie,  and  Cousin,  Glasgow,  which  was  launched  on 
April  19th  ran  official  trials  on  June  1st.  She  has  been  built 
by  the  Grangemouth  and  Greenock  Dockyard  Company,  Greenock, 
and  is  intended  for  the  Eastern  trade.  The  vessel  is  330  ft.  in 
length,  48  ft.  in  breadth,  25  ft.  deep,  of  1976  registered  tonnage, 
and  3,073  tons  gross.  The  measured  mile  was  run,  and  the  vessel 
fully  loaded  attained  a  speed  of  practically  ten  knots,  which  was 
considered  highly  satisfactory. 

Darrvl- — Messrs.  Robert  Duncan  and  Company,  Port 
Glasgow,  launched  on  June  1st  a  steamer  of  the  single  d^eck 
type,  built  bv  them  to  the  order  of  Messrs.  W.  Tulley  and 
Company,  Hull.  The  new  vessel  is  of  the  following  dimensions : 
Length,  228  ft.;  breadth  35  ft.;  depth  moulded,  16  ft.  9  in.; 
dead-weight  carrying  capacity,  1,700  tons.  She  is  intended 
for  general  trading.  After  the  launch  she  was  taken  to 
Glasgow,  where  she  will  receive  machinery  by  Messrs.  Hutson 
and  Sons.  The  cylinders  are  17  in.,  28  in.,  and  45  in.,  by  33  in. 
stroke.    As  she  left  the  ways  she  was  named  Darryl. 

Rio  Bueno- — Messrs.  John  Reid  and  Company  Limited, 
Whiteinch,  launched  on  June  1st  a  steel  screw  steamer  for  South 
American  owners.  Her  dimensions  are:  Length,  175  ft.; 
breadth,  29  ft.;  and  depth,  17ft.  The  vessel  was  named  the 
Rio  Bueno.  Messrs.  Muir  and  Houston  Limited,  Kinning  Park, 
will  supply  the  machinery. 
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Crown  of  Arragon- — The  steamer  Crown  of  Arragon, 
built  and  engined  by  Messrs.  D.  and  W.  Henderson  and  Com- 
pany Limited,  Patrick,  for  the  West  Indian  direct  service  of 
Messrs.  Prentice,  Service,  and  Henderson,  Glasgow,  carried 
through  her  official  trials  on  the  firth  on  May  31st.  The  new 
Crown  of  Arragon  has  been  designed  to  suit  the  special  con- 
ditions connected  with  the  trade  to  the  West  Indies,  the  'tween 
decks  being  of  exceptional  height  and  the  holds  clear  for 
carrying  long  cargoes.  Her  principal  dimensions  are :  Length, 
400  ft.;  breadth,  53  ft.  2Jin.;  depth  moulded,  28  ft.  4  in.,  with 
a  gross  tonnage  of  4,400,  a  carrying  capacity  of  about  10,000 
tons  measurement,  and  7,000  tons  dead  weight.  Twin  masts 
are  fitted  fore  and  aft,  the  derricks  numbering  nine,  eight  being 
capable  of  lifting  10  tons,  and  one  anything  up  to  40  tons. 
After  several  runs  over  the  measured  mile  at  Skelmorlie  the 
vessel  was  put  through  rudder  and  anchor  tests,  and  then  pro- 
ceeded on  a  cruise  to  Garroch  Head.  A  mean  speed  of  1316 
knots  was  obtained  with  a  horse  power  of  3,600.  The  machinery, 
which  worked  without  a  hitch,  consists  of  a  set  of  triple- 
expansion  engines,  having  cylinders  of  27  in.,  46in.,  and  76  in. 
diameter,  with  a  stroke  of  48  in.,  and  four  single-ended  boilers, 
working  at  a  pressure  of  1801b.  per  square  inch. 

Sutton  Hall- — The  steamship  Sutton  Hall,  which  has  been 
built  for  the  Hall  Line  Service  of  the  Ellerman  Lines  Limited, 
by  Swan,  Hunter,  and  Wigham  Richardson  Limited,  Wallsend, 
was  taken  out  to  sea  on  May  29th  for  her  trial  trip.  The 
dimensions  of  the  vessel  are:  Length  over  all,  387  ft.;  beam 
extreme,  47  ft.  5  in.;  and  depth  moulded,  30  ft.  9  in.  She  has 
a  poop,  long  bridge,  and  forecastle.  The  vessel  has  been 
designed  to  carry  a  dead-weight  cargo  of  about  7,000  tons  on 
a  moderate  draught  of  water.  The  machinery  has  been  con- 
structed by  the  Wallsend  Slipway  and  Engineering  Company 
Limited,  and  consists  of  a  set  of  triple-expansion  engines,  having 
cylinders  23Jin.,  40in.,  69  in.,  with  48  in.  stroke,  steam  being 
supplied  by  two  single-ended  boilers,  fitted  with  Howden's  forced 
draught,  and  working  at  a  pressure  of  212  1b.  per  square  inch. 
The  vessel  has  been  built  to  the  rules  of  the  British  Corporation 
for  the  Survey  and  Registry  of  Shipping  for  their  highest  class. 

Franc  esca. — Messrs.  Russell  and  Company,  Port  Glasgow, 
launched  on  June  2nd  an  emigrant,  steamer  built  by  them  to 
the  order  of  Messrs.  Fratelli  Cosulich,  Trieste.  She  is  of  the 
following  dimensions:  Length,  360ft.;  breadth,  48ft.;  depth 
moulded,  28  ft.  The  new  vessel  has  a  dead-weight  carrying 
capacity  of  5,400  tons  on  Board  of  Trade  summer  freeboard. 
She  has  been  built  to  the  100  Al  class  at  Lloyd's,  and  to  the 
highest  class  of  the  Austrian  Veritas.  Machinery  will  be  supplied 
by  Messrs.  J.  G.  Kincaid  and  Company,  Greenock.  The  vessel 
is  intended  for  the  company's  emigrant  trade,  and  is  fitted  with 
special  appliances,  having  first,  second,  and  third-class  accom- 
modation.   As  she  left  the  ways  she  was  named  Francesca. 

Kut  Sang- — -The  Kut  Sang,  a  mail  steamer  400  ft.  in  length, 
with  51  ft.  beam,  built  by  Messrs.  Swan,  Hunter,  and  Wigham 
Richardson  Limited,  for  the  Indo-China  S.N.  Company 
Limited,  was  taken  to  sea  on  May  30th  to  undergo  her  trials. 
The  vessel,  which  is  to  run  in  the  Hong  Kong  and  Calcutta  trade, 
has  most  comfortable  accommodation  for  European  passengers 
on  the  bridge  deck,  first-class  Chinese  under  the  bridge  deck, 
and  second-class  Chinese  in  the  poop.  The  main  engines,  which 
are  of  quadruple-expansion  type  balanced  on  the  Yarrow, 
Schlick,  and  Tweedy  system,  have  also  been  constructed  by  the 
same  firm.  A  mast  complete  and  modern  instalment  of  auxiliary 
machinery  has  been  fitted  for  readily  handling  the  ship  and  her 
cargo.  The  speed  attained  on  the  trial  trip  averaged  over  13^ 
knots,  and  everything  worked  to  the  satisfaction  of  all  concerned. 

Parklands. — On  June  5th  Messrs.  Irvines  Shipbuilding  and 
Dry  Docks  Company  Limited,  West  Hartlepool,  launched  from 
fheir  shipyard  a  finely-modelled  steel  screw  steamer,  built  to  the 
order  of  R.  Hardy,  Esq.,  West  Hartlepool.  She  is  of  the  follow- 
ing dimensions:  351ft.  by  4-8  ft.  by  23  ft.  2  in.  The  vessel  is 
built  to  Lloyd's  highest  class  under  special  survey,  and  is  of  the 
single  deck  type,  having  poop,  bridge,  and  top-gallant  fore- 
castle. A  double  bottom  is  fitted  throughout  on  the  cellular 
principle,  and  the  fore  and  after  peak  tanks  are  arranged  as 
trimming  tanks.  She  is  constructed  with  bulb-angle  frames, 
web  frames,  and  longitudinal  stringers,  giving  clear  holds  for 
the  storing  of  bulky  cargoes.  Six  water-tight  bulkheads  divide 
the  holds  into  seven  water-tight  compartments,  and  wood  grain 
divisions  are  fitted  in  the  holds.  She  also  has  extra  large  cargo 
hatches,  with  double  derricks,  six  powerful  steam  winches,  which 
are  supplied  with  steam  from  a  marine  type  multitubular  donkev 
boiler,  and  is  replete  with  all  the  latest  improvements  for  rapid 
loading  and  discharging.  A  powerful  quick-warping  steam 
windlass  is  fitted  forward  for  the  working  of  the  cables,  and 
steam  steering  gear  is  fitted  amidships  with  hand  screw  gear  aft. 
Engines  of  the  triple-expansion  type  are  being  supplied  and 
fitted  by  Messrs.  Blair  and  Company  Limited,  Stockton,  having 
cylinders  231  in..  39  in.,  and  64  in.,' by  42  in.  stroke;  two  large 
single-ended  boilers,  1801b.  pressure. 

Patani. — Messrs.  Workman,  Clark,  and  Company  Limited, 
of  Belfast,  on  June  6th  launched  from  their  yard  the  Patani.  a 


new  vessel  built  for  Messrs.  Elder,  Dempster,  and  Company,  of 
Liverpool.  The  Patani  is  intended  tor  the  West  African 
Coast  trade,  and  is  384  ft.  long,  with  a  gross  tonnage  of  over 
3,600.  The  cargo  space  is  divided  into  four  spacious  holds  by 
steel  water-tight  bulkheads  extending  to  the  upper  deck.  A 
number  of  state  rooms  for  passengers  will  be  fitted  at  the  fore 
end  of  the  bridge  house,  with  a  dining  saloon  in  the  centre  of 
the  vessel  and  all  necessary  pantry  and  other  accommodation. 
After  a  succesful  launch  the  Patani  was  towed  to  the  crane 
to  receive  machinery  and  boilers,  which  have  been  built  by 
Messrs.  Workman,  Clark,  and  Company  Limited,  and  consist  of 
a  set  of  triple-expansion  engines  with  three  steel  multitubular 
boilers  fitted  with  Howden's  system  of  forced  draught. 

Zaza — The  first  launch  from  the  new  naval  construction 
works  of  Messrs.  William  Beardmore  and  Company  Limited, 
Dalmuir,  took  place  on  June  5th,  when  the  handsomely- 
modelled  steam  yacht  Zaza,  built  to  the  order  of  Mr.  William 
Beardmore,  chairman  of  the  company,  was  floated.  The  vessel, 
which  has  been  designed  by  the  builders,  is  190  ft.  long  over 
all,  24  ft.  moulded  breadth,  and  14  ft.  6  in.  moulded  depth,  the 
Thames  measurement  tonnage  being  450.  She  has  been  con- 
structed to  Lloyd's  highest  yacht  class,  with  square  stern  and 
cutwater  stem,  iiromenade  deck  over  casings,  and  houses  amid- 
ships, and  monkey  forecastle  to  height  of  rail  forward.  The 
machinery  consists  of  a  set  of  triple-expansion  engines,  with 
cylinders  144in.,  22  in.,  38  in.,  and  24  in.  stroke,  steam  being 
supplied  from  a  single-ended  boiler  13  ft.  diameter  and  10  ft. 
0  in.  long. 


NAVAL  NOTES. 

Skirmisher. — The  Skirmisher,  one  of  the  eight  scouts 
ordered  about  two  years  ago,  has  just  completed  most  success- 
fully her  steam  and  otiier  trials,  and  will  now  be  prepared  for 
commission.  Four  firms  were  entrusted  with  orders  for  two 
vessels  each,  and  the  Skirmisher  is  the  second  of  the  vessels 
designed,  built,  engined,  armed.,  and  completed  for  service  by 
Messrs.  Vickers,  Sons,  and  Maxim  Limited  at  their  naval  con- 
struction works  at  Barrow-in-Furness.  They  are  the  first  of  the 
firms  to  complete  both  of  their  scouts,  the  other,  the  Sentinel, 
being  already  in  commission,  and  as  a  happy  coincidence  she 
was  lying  in  the  Clyde,  whsre  she  had  arrived  in  the  progress  of 
a  cruise,  when  the  Skirmisher  anchored  there  at  the  termination, 
on  June  6th,  of  her  full-speed  trial  of  eight  hours'  duration.  On 
this  run,  with  a  load  of  coal  on  board  sufficient  to  enable  the  vessel 
to  steam  1,500  miles  at  12  knots,  the  Skirmisher  averaged  a  speed 
of  25'2  knots  with  the  twin  engines  indicating  collectively 
16,899  indicated  horse  power.  The  guaranteed  speed  was  25 
knots  with  17,000  horse  power.  The  Sentinel  attained  an  equally 
favourable  efficiency  on  her  trials  four  months  ago.  This  speed 
was  measured  by  the  average  number  of  revolutions  required 
on  six  runs  over  the  measured  mile  at  Skelmorlie,  on  the 
Clyde — the  most  accurate  basis.  The  machinery  worked  most 
satisfactorily,  and  the  boilers,  of  the  Vickers  express  type, 
steamed  easily.  The  mean  pressure  at  the  boilers  was  253  lb. 
per  square  inch,  and  at  the  engines  2391b.  The  starboard 
engine,  making  201'5  revolutions,  gave  8,581  horse  power,  and 
the  port  engine  for  201' 6  revolutions  8,432  horse  power.  The 
coal  consumption  on  this  full  power  trial  was  low,  as  was  also 
the  case  on  the  96  hours'  test  at  cruising  speed.  For  904 
indicated  horse  power  the  vessel  maintained  a  speed  of  10'6 
knots,  and  the  coal  burned  worked  out  at  the  rate  of  one  ton 
for  each  10  29  nautical  miles  steamed — a  most  favourable  result. 
The  Sentinel  and  Skirmisher  are  360ft.  long  and  40ft.  beam, 
and  when  at  14  ft.  3  in.  draught  they  displace  2,940  tons.  They 
have  proved  good  sea  boats.  The  trials  were  carried  out  within 
a  specially  short  period. 


QUERIES  TAND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.G.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  pufing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1912.  Grinding. — I  have  had  a  small  press  tool  job  in  which  there  are 
twenty  punches,  whose  diameter  is  -07  in.  After  hardening  the  die 
plates  the  holes  have  to  be  ground  out.  This  I  have  done  with 
copper  laps  and  carborundum,  but  the  process  is  terribly  slow. 
Should  be  glad  for  any  information  on  the  subject  ? — Constant 
Reader. 
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1909.  Vacuum.— I  should   like  the  opinion  of  any  reader  on  the 
following  :  I  have  a  vertical  jet  condenser  and  air  pump  on  engine, 


Stroko  of  pump  IS  in.,  6S  revs,  per  min.   Low-pressure  cylinders,  14|  in.  and 
24}  in.  by  4  ft.  stroke. 

as  per  drawing.  I  can  only  get  22  in.,  or  at  best  22^  in.,  of  vacuum. 
I  cannot  find  any  air  leakage,  and  vacuum  shows  very  steady  at 
gauge.  I  think  it  is  owing  to  faulty  design  in  allowing  too  much 
clearance  at  top  and  bottom,  and  also  being  able  to  trap  air  at  top, 
which  air  will  be  at  least  above  atmospheric  pressure  when  bucket 
is  at  top  of  stroke.  On  the  downward  stroke  this  air  will  have  to 
expand  until  the  pressure  is  equal  to  pressure  underneath  bucket 
bef  ire  any  air  or  water  can  come  through  bucket  valve,  and  bucket 
will  have  travelled  a  considerable  part  of  its  stroke  before  this 
happens.  As  to  clearance  at  bottom,  I  think  this  is  not  quite  of  as 
much  importance,  as  this  will  be  mostly  filled  with  water  when 
bucket  is  at  bottom  of  stroke.  I  am  of  opinion  that  to  fit  a  new 
cover,  and  let  it  come  well  into  working  barrel,  so  as  to  do  away 
with  a  lot  of  clearance  at  top,  would  mend  matters,  but  would  like 
the  opinion  of  someone  who  has  had  similar  experience.  The 
engine  is  only  slightly  loaded,  and  hot  well  does  not  exceed 
110  deg  Fah. 

As  suggested  by  "  G.  H.,"  I  send  on  further  particulars. 
Size  of  exhaust  pipes  24J  in.,  cylinder  =  7h  in.;  14 §  in.  cylinder  = 
5£  in.  ;  injection  pipe  =  4i  in.,  with  water  running  on  to  condenser  ; 
size  of  foot  valve  =  10  in.  x  22  in. ;  delivery  valve  =  13  in.  x  21  in. ; 
clearance  of  air  pump  =  17  in.  top,  5Jin.  bottom.  The  I.H.P.  = 
250,  of  which  about  100  H.P.  is  on  low-pressure  cylinders,  the  valves 
of  which  are  ordinary  slide  valves  with  Corliss  on  high-pressure 
cylinder  ;  boiler  pressure  =  100  lb.  per  square  inch  ;  height  of 
water  discharge  above  bucket  when  at  top  of  stroke  =  12  in. — that 
is,  delivery  valve  in  hot  well  is  just  covered.  The  engine  was 
formerly  tandem  compound,  but  both  old  cylinders  are  now  low 
pressure,  and  new  engine  on  opposits  side  of  flywheel,  with  cranks 
opposite  centres. — B.  T. 

1792.  Trigonometry. — Shall  be  glad  to  know  the  name  of  the  best 
book  that  treats  on  trigonometry  for  engineers  ? — D.  J.  R. 

Answer. — Perhaps  the  best  book  for  an  engineer  to  study  on  this 
subject  is  "  A  Manual  of  Trigonometry,"  by  Richard  R.  Buck,  as 
this  book  has  been  specially  prepared  with  a  view  to  the  examina- 
tions of  the  Board  of  Trade  for  Marine  Engineers.  It  is  published 
by  Messrs.  Charles  Griffin  and  Co.,  price  3s.  6d.  If,  however, 
"  D.  J.  P.."  is  in  want  of  an  elementary  book,  he  cannot  do  better 
than  get  a  copy  of  "  Trigonometry  f  ir  Beginners,"  by  Todhunter, 
published  by  Macmillan  and  Co.,  price  2s.  6d.  This  does  not  give 
engineering  examples,  but  the  elements  given  are  all  essential 
before  a  student  could  begin  to  apply  his  knowledge  of  the 
subject.— Engineer. 

1818.  Hand  Boring  Gear. — Will  some  practical  reader  oblige  by 
describing  a  hand  boring  gear  suitable  for  boring  out  marine  air 
pumps  in  place,  diameter  of  pumps  from  7  in.  to  12  in.,  and  from 
about  10  in.  to  18  in.  in  length  ?  The  name  of  the  makers  of  such 
gear,  or  any  information  on  the  above,  would  oblige. — Anxious. 

A  mwer.  —It  is,  of  course,  possible  to  make  a  special  gear  to  do 
the  boring  of  the  pumps  in  place,  but  it  is  very  doubtful  whether 
this  would  be  any  advantage  in  the  long  run.  Taking  time  and 
cost  into  consideration,  I  think  you  would  find  it  more  convenient 
to  unship  the  pumps  and  get  them  done  in  the  workshop.  There 
should  be  no  difficulty  with  the  sizes  you  mention.  Write  to  the 
firm  of  Badger,  Sons,  and  Co.,  Cupola  Works,  Rotherham.  I 
understand  they  lay  themselves  out  either  to  undertake  this  class 
of  work  themselves,  or  to  loan  boring  tackle  for  the  purpose. — 
B.  E.  H. 

1875.  Tempering  Dies  for  Stamping  Medals.— Will  any  reader 

state  the  kind  of  steel  and  process  of  tempering  dies  for  stamping 
medals  and  similar  classes  of  work  in  silver  ? — Nag  ROM. 

Answer. — In  selecting  a  suitable  steel  for  dies  to  deal  with 
medals,  it  is  necessary  to  remember  that  the  steel  in  addition  to 


being  required  hard,  must  also  be  of  a  very  tough  nature,  so  as  to 
successfully  withstand  the  continual  concussions  due  to  the 
hammer  blows  to  which  the  dies  will  be  subjected.  The  best 
results  are  obtained  by  using  a  high-cUss  crucible  steel  of  0'65  per 
cent  carbon.  The  dies  should  be  made  from  a  forged  die  blank 
(not  cut  from  a  round  bar  of  steel),  but  the  blauk  may  be  forged 
from  a  flat  bar,  and  well  hammered,  to  give  it  a  close  grain,  and 
should  be  carefully  aunealed  before  being  worked  up  by  the  die 
sinker.  In  the  hardening  process  it  is  essential  that  the  die  be 
very  gradually  heated  to  the  required  temperature,  and  quenched 
in  clean  water  free  from  oil  of  any  kind.  If  a  little  salt  is  added 
ti  the  water,  it  will  be  more  likely  to  have  a  clean  surface  after 
the  hardening  process.  The  best  temperature  for  heating  the  die 
can  only  be  found  by  experiment.  If  the  die  is  not  made  too 
hard,  no  tempering  will  be  necessary.  The  tempering  of  a  die 
is  only  required  when  a  steel  has  been  quenched  at  a  higher 
temperature  than  is  actually  necessary  to  produce  sufficient 
hardness.  A  great  deal  of  useful  information  on  this  subject  is 
contained  in  Mr.  Hodgson's  book  on  "  Machines  and  Tools  for 
Sheet  Metal  Working,"  published  by  the  Technical  Publishing 
Company  Limited,  and  I  should  advise  "  Nagrom  "  to  obtain  a  copy 
of  the  book. — M.  B.  Dongosh. 

1878.  Boiler  Leakage. — The  bottom  manhole  of  a  Lancashire  boiler 
continues  to  leak.  The  jointing  material  is  an  asbestos  ring  ;  both 
the  faces  are  good,  and  the  boiler  is  fitted  with  a  block.  Kindly 
advise  me  the  cause  of  this  and  of  a  remedy,  or  is  there  any 
method  of  treating  the  rings  before  putting  on  ? — Engine-man. 

Answer.- — It  is  usual  in  fitting  manhole  covers  on  boilers  to 
make  the  joints  with  one  or  two  turns  of  thin  asbestos  string  and 
red  lead,  when  if  the  faces  have  been  properly  machined  there 
should  be  no  leakage  except  perhaps  at  first,  but  this  soon  ceases. 
It  is  not  usual  to  have  an  asbestos  ring  on  manholes,  but  these  are 
employed  on  the  mud  hole  and  hand  hole  openings,  in  which  the 
cover  is  secured  by  one  central  bolt  only.  Particular  care  should 
be  taken  to  see  that  the  rings  are  exact  size  and  a  proper  fit,  as 
many  accidents  happen  through  using  a  bad  fitting  ring.  These 
asbestos  rings  should  be  well  soaked  for  several  days  in  heavy  oil 
before  use. — Engineer. 

1902-  Electric  Motor. — Can  any  of  your  readers  tell  me  the  reason 
why  an  electrical  motor  should  gain  its  speed  two  or  three  times 
the  proper  rate  by  changing  the  wires  at  the  terminal,  the  positive 
for  the  negative  and  negative  for  the  positive  ?  I  simply  tried  it, 
and  it  went  off  at  a  wonderful  speed. — One  in  a  Fix. 

Answer. — "  One  in  a  Fix  "  does  not  give  sufficient  details  to  enable 
a  reply  to  be  given.  A  motor  will  run  above  its  normal  speed  on 
light  load  if  connected  up  to  the  mains  without  any  resistance  in 
circuit.  I  expect  you  will  find  that  the  terminals  were  wrongly 
marked,  or  there  was  possibly  a  wrong  connection  on  one  of  the 
fields.  Did  the  motor  do  all  that  it  w,,s  designed  for  before 
changing  the  wires,  and  would  it  work  on  load  after  changing  ? — 
Motor. 


MISCELLANEA. 


The  Royal  Agricultural  Society  have  just  issued  their  annual 
report,  and  also  the  programme  for  the  forthcoming  show  to  be 
held  at  Park  Royal  from  June  27th  to  30th.  The  total  entries 
for  the  exhibition  (in  289  stands)  are  3,854,  and  54  new  impa- 
ir ents  are  entered  for  silver  medals.  It  is  hoped  sufficient 
support  will  be  given  to  this  show  to  enable  a  profit  to  be  made 
and  a  new  reserve  fund  started. 

The  New  Woeijs  op  Messrs.  Ernest  Scott  and  Moun- 
tain Ltd.,  Gateshead. — Messrs.  Ernest  Scott  and  Mountain 
Ltd.,  the  well-known  makers  of  electrically-driven  mining 
machinery,  have  been  compelled  by  the  growth  of  their  business  to 
move  to  larger  premises,  where  they  acquired  and  enlarged  those 
formerly  held  by  Messrs,  Black,  Hawthorn,  and  Co.  The  old 
name  is  being  transferred  to  the  new  shops,  which  will  be 
known  as  the  "  Close  Works,  Gateshead."  The  new  works 
are  within  six  minutes'  walk  of  Gateshead  Station,  and  have  a 
siding  on  the  North-Eastern  Railway  line.  The  total  area 
enclosed  is  7  acres,  of  which  2  acres  are  under  cover.  The 
heavy  machine  shop  is  538  ft.  long  and  43  ft.  wide.  A  foundry, 
with  a  floor  area  of  18,000  square  feet,  and  two  cupolas,  having 
a  joint  capacity  of  11  tons  of  iron  per  hour,  are  provided,  so 
that  the  firm  will  make  their  own  castings.  The  principal 
crane  here  is  of  15  tons  capacity,  and  is  electrically  driven. 
For  driving  the  works  a  power  station  has  been  fitted  up.  the 
generators  having  an  aggregate  capacity  of  165  kilowatts. 
In  addition  to  this,  provision  is  also  made  for  taking  current 
from  the  Gateshead  Electric  Supply  Station.  The  line  shaft- 
ing: throughout  is  driven  by  electric  motors,  a  total  of  42, 
with  a  maximum  combined  rating  of  4,000  horse  power,  being 
fitted.  The  works  are  electrically  lighted  by  72  arc  lamps  of 
1,000  candles  each,  in  addition  to  incandescent  lamps  at 
separate  tools  and  in  the  offices.  Heating  is  effected  by  steam 
radiators. 
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WASTE   HEAT  AND  WASTED  MONEY. 

The  manner  in  which  the  heat  contained  in  exhaust  steam 
is  neglected  in  an  almost  universal  manner  l>y  our  large 
manufacturers,  and  even,  too,  in  otherwise  well-equipped 
engineering  works,  would  lie  astonishing  were  it  not  so 
common,  and  would  be  little  short  of  reckless  extravagance 
were  it  not  for  the  complete  indifference  shown  to  the 
subject  by  those  most  concerned  in  the  economy  that  might 
be  effected  by  the  utilisation  of  such  heat. 

The  summer  is  perhaps  scarcely  the  period  of  the  year 
to  discuss  a  matter  primarily  concerned  with  the  heating 
of  a  works,  although  it  is  undoubtedly  the  easiest  time  in 
which  to  effect  a  change  or  to  prepare  for  the  future 
winter,  seeing  that  any  change  then  made  would  cause  no 
disturbance  or  interruption  with  the  main  plant  of  that 
which  is  a  necessity  for  the  comfort  and  convenience  of 
the  workers. 

The  heat  that  escapes  on  the  exhaust  end  of  every  steam 
engine  or  steam  motor  is  frequently  trapped  or  run  into 
a  so-called  heater  or  boiler  sump,  when  some  measure  of 
economy  is  secured,  and  those  in  charge  are  pleased  to 
imagine  they  are  utilising  a  waste  element.  When, 
however,  such  traps  and  other  devices  are  installed,  it  is 
customary  to  allow  their  connections  to  be  made  in  such 
a  manner  that  gravity  plays  a  considerable  part  in  the 
working  cycle,  and  if  gravity  is  thus  utilised  it  is  clear  that 
there  is  a  pressure  throughout  the  whole  of  the  mains  that 
sets  a  resistance  upon  the  outgoing  steam  from  the  engine, 
inducing  a  constant  load  or  back-pressure  element  to 
depreciate  the  effective  working  of  the  engine.  No 
satisfactory  economy  can  be  obtained  unless  the  back 
pressure  is  removed,  and  the  back  pressure  cannot  be 
removed  unless  the  whole  of  the  pipes  and  connections  are 
either  coupled  to  an  exhaust  or  pump  that  will  abstract  the 
air  and  set  the  mains  in  a  state  of  vacuum,  so  as  to  relieve 
the  load  on  the  piston  during  the  time  that  t lie  steam  is 
being  discharged  from  the  cylinders. 

As  an  illustration  of  the  advantages  secured  by  the 
introduction  or  the  conversion  of  a  heating  installation  from 
the  low-pressure  or  live-steam  supply  to  the  atmospheric 


962 


THE    PRACTICAL  ENGINEER. 


[June  23,  1905 


or  vacuum-return  system,  the  experience  of  a  Midland 
wagon  company's  works  are  interesting,  as  it  appears  that  • 
after  six  months'  working  a  saving  in  cash  of  £450  had 
been  obtained,  as  compared  with  the  old  system  of  live- 
steam  heating  for  the  same  works ;  while  in  another  works 
where  a  conversion  had  been  made  to  the  atmospheric 
system,  using  exhaust  steam,  650  tons  of  coals  were  saved 
during  the  past  winter  season.  The  owners,  however,  not 
being  satisfied  with  this  economy,  have  announced  that  by 
the  completion  of  the  alterations  for  their  entire  installation 
they  will  be  disappointed  if  the  coal  bill  is  not  reduced 
from  1,300  tons  to  300  tons  per  annum. 

The  attempts  that  have  been  made  to  reduce  back 
pressure  upon  engines  by  increasing  the  size  of  the  outlet 
pipes  have  simply  increased  the  cost  of  the  plant,  while 
but  partially  attacking  the  main  trouble,  for  with  the  most 
careful  proportioning  and  arranging  of  pipes  the  loads 
necessarily  in  such  mains  must  be  at  least  15  lb.  per  square 
inch,  acting  as  a  solid  resistance  to  the  work  of  the  various 
engines  discharging  the  steam  into  the  mains.  A  slight 
arithmetical  calculation  will  demonstrate  the  economy  that 
can  be  effected  by  removing  this  15  lb.,  and  further  taking 
advantage  of  the  heat  that  also  lies  therein. 


Balancing  Moving  Parts.- — One  bad  feature  of  the  slotter 
as  ordinarily  constructed  is  the  counterweight.  The  vertical 
travel  of  the  ram  makes  it  necessary  to  balance  this 
weight.  In  most  machines  this  is  effected  by  a  pivoted 
arm  connected  with  the  ram  at  one  end  and  carrying  a 
counterweight  at  the  other.  In  order  to  save  weight  in 
the  counterweight,  it  is  the  almost  universal  practice  to 
n  ake  the  counterweight  arm  longer  than  the  distance  from 
the  pivot  to  the  ram.  Now,  while  it  is  possible  to  effect  a 
standing  balance  with  this  construction,  it  is  not  possible 
to  secure  a  dynamic  balance.  In  other  words  (says 
Machinery)  a.  standing  is  not  the  same  as  a  running  balance. 
The  faster  the  slotter  works,  the  greater  is  the  difference 
in  unbalanced  forces,  since  the  kinetic  energy  of  the  mass 
of  the  ram  and  counterweight  both  increase  with  the  square 
of  the  velocity.  With  its  long  arm  the  counterweight  must 
necessarily  increase  in  kinetic  energy  faster  than  the  ram ; 
hence,  when  working  at  high  speeds  there  is  a  noticeable 
lack  of  balance  in  slotter  action.  Properly  constructed, 
the  counterweight  arm  should  be  of  the  same  length  as  the 
arm  connecting  the  ram,  and  then,  no  matter  at  what 
speed  the  ram  is  operated,  the  balance  will  be  unchanged. 
A  type  of  slotter  meeting  this  requirement  is  that  having 
the  ram  balanced  by  a  wire  rope  or  chain  running  over 
pulleys  and  connected  to  a  counterweight  on  the  opposite 
side.  And,  in  general,  the  balancing  of  a  machine  should 
be  accomplished,  if  possible,  by  the  use  of  counterweights 
of  the  same  weight  as  the  parts  to  be  balanced,  and  moving 
at  the  same  velocity. 


Filet  Motor  Trials. — There  were  eight  events  at  Filey 
on  June  12th,  organised  by  the  Yorkshire  Automobile  Club, 
the  chief  being  the  trial  for  racing  cars  of  any  horse  power 
not  exceeding  in  weight  1,000  kilos.,  to  establish  a  York- 
shire record.  This  was  a  walk-over  for  Mr.  Cecil  Edge, 
who  drove  his  own  90  H.P.  Napier,  and  got  up  a  speed  of 
7'1'42  miles  per  hour,  beating  Mr.  Kirk's  record  by  11  miles. 


connection  with  industrial  occupations.  Papers  on  the 
subject  were  contributed  by  Dr.  Vulpius,  of  Heidelberg, 
and  Dr.  Dearden,  of  Manchester.  The  latter  described  the 
system  in  vogue  in  our  own  country,  and  confirmed  the 
statements  of  Dr.  Vulpius  with  respect  to  the  importance 
of  medical  investigation  as  to  the  causation  of  the  accident 
and  the  nature  of  injury  sustained,  and  emphasised  the 
absolute  necessity  of  obtaining  the  version  of  the  injured 
pei  son  as  well  as  that  of  the  employer.  He  showed  how 
the  investigation  of  accidents  causing  apparently  slight 
injuries  had  proved  of  immense  benefit  in  securing  the 
adoption  of  protective  measures  against  future  serious  or 
fatal  recurrences.  Dr.  Scott  agreed  with  the  other  speakers, 
and  insisted  on  the  investigation  being  conducted  by  medical 
men  totally  independent  of  both  employer  and  employed. 
He  was  of  opinion  that  the  medical  inquiries  should  be 
extended  to  other  industries  than  those  at  present  covered 
by  the  British  Factory  Act.  He  instanced  the  case  of 
coal  mining,  an  industry  in  which  a  very  large  number  of 
accidents  occurred,  and  explained  that  these  were  reported 
to  the  inspector  by  the  manager.  In  many  instances  these 
reports  were  vague  and  inaccurate,  and  were  the  cause  of 
much  litigation  with  regard  to  compensation  for  injuries. 
He  considered  it  a  great  hardship  that  these  men  should 
be  denied  the  privilege  of  being  examined  by  an  independent 
medical  man  without  having  recourse  to  litigation. 


French  Eliminating  Trials  for  the  Gordon-Bennett 
Cup. — The  Sports  Committee  of  the  French  Automobile 
Club  has  issued  the  following  official  statement  of  the 
results  of  the  eliminating  trials  for  the  Gordon-Bennett 
Cup:  — 

Competitor.  Time. 

Thery   7  hours  34  minutes. 

CaiUois    7    ,,  43 

Duray    7    „  44 

Wagner    7    „     47  „ 

Silz    7    „'  55 

Heath    8    „  Id 

Le  Blon    8    ,,     13  „ 

Rigolly    8    „  16 

Hemery    8    ,,     2ll  „ 

Hanriot    9    ,,     51  „ 

Consequently,  Thery  (Richard  Brasier),  Caillois  (Richard 

Brasier),  and  Duray  (De  Dietrich)  will  represent  France  in 

the  cup  race  on  July  5th. 


Congress  on  Industrial  Accidents.- — The  International 
Medical  Congress  at  Liege  on  industrial  accidents,  attended 
by  575  members  from  all  parts  of  the  world,  concluded  its 
business  on  June  10th.  The  sitting  on  the  9th  was  devoted 
to  the  discussion  of  the  subjects  of  accidents  occurring  in 


Junior  Institution  of  Engineers. — The  summer  meeting 
of  the  Junior  Institution  of  Engineers  is  this  year  to  be 
of  a  special  character  in  celebration  of  the  society's  coming 
of  age.  It  is  to  be  held  earlier  than  usual,  so  as  to  include 
foundation  day  (the  30th  June),  and  will  open  on  Monday 
morning,  26th  June,  when  the  Lord  Mayor  and  the  Sheriffs 
will  receive  the  members  in  the  Council  Chamber  of  the 
Guildhall  of  the  Corporation  of  the  City  of  London.  In  the 
afternoon  there  will  be  a  special  visit  of  inspection  of  St. 
Paul's  Cathedral.  The  members  are  afterwards  to  be 
received  by  the  Lord  Mayor  and  Lady  Mayoress  at  the 
Mansion  House.  On  Tuesday  both  the  morning  and  the 
afternoon  will  be  devoted  to  visiting  Woolwich  Arsenal.  In 
the  evening  a  reception  will  be  given  by  the  institution  at 
the  Royal  United  Service  Institution,  Whitehall.  For 
Wednesday  visits  have  been  arranged  to  the  Royal  Mint, 
Messrs.  Yarrow's  works,  Poplar,  the  North  London  Railway 
Works,  Bow,  and  the  Greenwich  generating  station  of  the 
London  County  Council  tramways  (where  the  engines  are 
in  course  of  erection),  and  to  the  New  Cross  depot.  On 
the  following  day  an  excursion  to  Chatham  will  take  place, 
for  which  the  Clacton  Belle  has  been  chartered  to  leave 
London  Bridge  at  10  o'clock.  On  arrival  at  Chatham  the 
dockyard  will  be  visited,  and  thj  return  to  London  will  be 
via  the  Nore.    Friday  morning  will  be  occupied  with  visits 
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to  Messrs.  Doulton's  potteries,  and  to  the  Neasden  power 
house  of  the  Metropolitan  Railway.  In  the  afternoon  and 
evening  the  members  and  their  friends  will  foregather  at 
Earl's  Court  for  an  inspection  of  the  Naval,  Shipping,  and 
Fisheries  Exhibition,  concluding  with  the  inevitable  dinner. 


THE   LATE   MR.  JAMES  MANSERGH. 


We  regret  to  record  the  death  of  Mr.  James  Mansergh, 
F.R.S.,  who  had  for  many  years  been  one  of  the  world's 
leading  authorities  upon  water  supply  and  sewage  disposal. 
Mr.  Mansergh  had  for  some  time  been  in  failing  health, 
and  a  severe  attack  of  hemorrhage  in  November  was 
followed  by  a  loss  of  vitality,  from  which  he  never 
recovered.  He  died  at  his  residence  at  Hampstead  on  the 
16th  inst.  James  Mansergh  was  born  at  Lancaster  in 
April,  1834,  and  was  educated  first  at  Mr.  Willacy's  private 
school,  then  at  Mr.  Edmund's  school  at  Preston,  and  subse- 
quently he  joined  Queenwood  College.  On  leaving  Queen- 
wood  College  in  1849  Mr.  Mansergh  served  as  a  pupil  with 
Messrs.  McKie  and  Lawson,  civil  engineers,  of  Lancaster. 
Afterwards  he  went  out  to  Brazil  in  the  capacity  of 
contractor's  engineer  and  district  agent,  being  one  of  four 
employed  on  the  first  section  of  the  Don  Pedro  II.  Railway, 
which  connected  Rio  de  Janeiro  with  the  interior.  For 
three  and  a  half  years  he  continued  on  this  contract,  seeing 
it  to  its  completion  and  two  of  his  comrades  to  their  graves, 
of  yellow  fever.  The  third  man  was  invalided  home,  so 
that  James  Mansergh  remained  alone  to  finish  the  plans. 
The  railway  built,  he  returned  to  England,  joining  his 
late  chief,  Mr.  McKie,  in  partnership  in  1859.  It  is 
interesting  to  note  that  at  about  this  time  he  laid  out  the 
first  sewage  farm  in  England.  Towards  the  end  of  his 
brief  stay  of  three  years  with  Mr.  McKie,  Mr.  Mansergh 
came  up  to  London  and  undertook  a  heavy  and  difficult 
main  sewerage  contract  at  West  Ham. 

In  1862  the  partnership  came  to  an  end,  and  Mr. 
Mansergh  accepted  the  post  of  contractor's  agent  for 
Messrs.  John  Watson  and  Co.,  remaining  with  the  firm, 
first  on  the  Mid  Wales  and  then  on  the  Llandilo  and 
Carmarthen  Railways,  until  the  end  of  1865.  The 
following  year,  saw  him  join  his  brother-in-law,  Mr.  John 
Lawson,  and  the  two  were  engaged  in  important  work  at 
Carlisle,  Lincoln,  Middlesbrough,  Reading,  and  a  number 
of  other  towns.  Mr.  Lawson  died  in  1873,  and  Mr. 
Mansergh  since,  either  alone  or  in  partnership,  designed 
the  drainage  or  the  water  supply  for  a  large  number  of 
important  towns  and  cities  in  this  and  other  countries. 
Mr.  Mansergh's  advice  was  sought  not  only  in  this  country, 
but  also  on  the  Continents  of  Europe,  America,  and 
Australia. 

Mr.  Mansergh  was  elected  an  associate  of  the  Institution 
of  Civil  Engineers  in  April,  1859,  was  transferred  to 
membership"  in  December,  1873,  and  became  a  member  of 
council  in  1884,  vice-president  in  1895,  and  was  elected  to 
the  chair  of  the  institution  in  November,  1900,  as  the 
successor  to  Sir  Douglas  Fox.  As  president,  he  gave  a 
very  memorable  address  to  the  engineers  who  visited  the 
Glasgow  Exhibition,  full  of  vigour,  inspiration,  and  wisdom. 
In  March,  1903,  he  received  the  honorary  freedom  of  his 
native  town  of  Lancaster.  Mr.  Mansergh  was  chairman  of 
the  Engineering  Standards  Committee  since  its  formation. 

The  undertaking  with  which  Mr.  Mansergh's  name  is 
perhaps  best  known  is  the  Elan  Valley  water  scheme  for 
Birmingham,  which  was  opened  by  his  Majesty  the  King 
last  year.  Owing  to  his  wide  experience  and  mature 
judgment,  his  services  were  much  sought  after  as  an 
arbitrator  and  umpire,  especially  in  matters  relating  to 
the  acquisition  by  local  authorities  of  gas  and  water  under- 
takings. Mr.  Mansergh  was  a  fellow  of  the  Royal  Society, 
was  a  member  of  council  of  the  Institution  of  Mechanical 
Engineers,  and  was  a  lecturer  before  the  Royal  Institution. 


He  leaves  a  widow  and  four  children,  two  sons  and  two 
daughters  of  his  first  marriage.  His  sons,  Mr.  Ernest  L. 
Mansergh  and  Mr.  W.  L.  Mansergh,  the  former  a  member 
and  the  latter  an  associate  member  of  the  Institution  of 
Civil  Engineers,  have  been  partners  with  their  father  in 
the  firm  of  James  Mansergh  and  Sons,  of  5,  Victoria 
Street,  S.W. 


ADJUSTABLE   BORING  TOOL. 


The  illustration,  which  we  take  from  Machinery,  shows  a 
new  adjustable  boring  cutter,  in  which  A  is  the  boring  bar, 
B  is  the  cutter  holder,  and  C  C  are  the  two  cutters  of 
self-hardening  steel.  Two  dovetail  slots  are  milled  out  on 
opposite  sides  of  the  cutter  holder  at  the  angles  shown. 
Into  these  dovetails  are  driven  the  self-hardening  cutters 
C  C.    They  are  then  ground  off  on  the  ends  to  suit  the 


required  diameter  of  hole.  The  advantage  of  this  style 
of  cutter  lies  in  the  fact  that  when  the  cutters  have  worn 
they  can  be  easily  driven  out  and  re-ground  to  size. 
Experience  has  shown  that  no  fastening  for  the  cutters  is 
required,  since  the  angle  at  which  they  are  set  was  chosen 
so  that  the  natural  tendency  of  the  cutter  to  back  out  is 
eliminated.  This  cutter  holder  has  been  in  use  at  the 
shops  of  a  large  machine-tool  company  in  America  for  some 
months  with  most  satisfactory  results. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  June  15th 
1905  :— 

Dundee.—  First  class  :  A.W.Cooper,  G.Davidson.  Second  class  : 
P.  Blair,  J.  Leslie. 

GREENCOK. — First  class  :  W.  Clelland,  T.  Cochrane,  A.  W.  Galloway, 
J.  B.  Airdj  J.  H.  Hyslop.  Second  class :  J.  Black  J.  B.  Holloway, 
G.  Gibson,  J.  Williamson. 

Hull. — First  class  :  R  H.  Williamson,  J.  Ellis,  R.  Murray, 
S.  Swithenbauk,    Second  class  :  H.  Sheppard,  H.  Boulton. 

Liverpool. — First  class  :  J.  H.  Atha,  .1.  C.  Bingham,  F.  Mann,  M. 
Arthurson,  H.  J.  Halliday.  Second  class  :  F.  J.  Maunder,  C.  Aguirre,  G. 
N.  Kirk,  J.  Jones,  T.  J.  Hughes,  R.  Pratt,  H.  J.  Thompson,  T.  G. 
Heyes,  B.  P.  Griffith:-. 

London. —  First  class  :  R.  O.  B.  Neil,  J.  W.  Mitchell.  Second  class  : 
J.  C.  Russell,  C.  E.  Double,  C.  B.  Anderson,  S.  Matthew. 

North  Shields. — First  class:  T.  R.  Johnstone,  W.  E.  Lloyd,  F. 
F.  Mairet.  Second  class :  S.  Wood,  S.  G.  Bavidge,  F.  Scott,  H.  P. 
Irvin,  S.  Ward,  D.  McNiel. 
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COMPRESSED   AIR  REFRIGERATION. 

"By  Newton  Wright. 

If  air  is  compressed  without  any  gain  or  loss  of  heat,  and  is 
then  expanded  back  to  its  orginal  pressure,  its  temperature 
will  also  he  the  same  as  before  compression.  If,  however, 
the  air  is  cooled  to  atmospheric  temperature  either  during 
or  after  compression,  its  temperature  after  expansion  will  be 
considerably  less;  the  expanded  air  being  discharged  into  a 
closed  chamber  will  absorb  heat  from  any  mass  it  comes 
into  contact  with,  thus  raising  its  own  temperature  and 
lowering  that  of  the  mass,  both  ultimately  being  at  the 
same  temperature.  If  the  water  to  be  frozen  is  supplied  at 
a  temperature  T  (Fah.),  it  gives  off  during  cooling  (T  -  32) 
heat  units,  the  specific  heat  of  water  being  1  deg.  The 
latent  heat  of  ice — the  heat  given  off  in  changing  from  water 
at  32  to  ice  at  32 — is  142  ;  that  is,  as  much  heat  as  would  be 
given  oft'  by  water  cooling  from  174  to  32.  The  specific 
heat  of  ice  is  0-504,  and  so  the  heat  given  off  by  the  ice  in 
cooling  from  32  to  the  final  temperature  t  (above  zero)  is 
(32  - 1)  0-504  ;  if  t  is  below  zero,  put  (32  +  t).  H  =  total 
heat  units  given  off  by  one  pound  of  wattr  at  T,  cooling  to 
ice  at  t. 

H  =  (T  -  32)  +  142  +  (32  -  t)  0-504 

and  sufficient  air  must  be  supplied  to  absorb  this  heat  with- 
out raising  its  own  temperature  above  t. 

=  temperature  of  air  after  expansion,  below  zero. 

Range  of  heating  =  £x  4-.  t ;  or  if  i  is  also  below  zero,  £j  - 1. 
The  specific  heat  of  air  is  0-237,  and  so  pounds  of  air 
required  per  pound  of  ice 

=  H 
(fx  +  t)  0-237 

The  temperature  of  air  after  expansion  to'  atmospheric 
pressure,  if  its  initial  temperature  is  60  (helow  zero), 

521  being  the  absolute  initial  temperature  (461  +  60),  R  = 
ratio  of  initial  pressure  to  atmospheric  pressure,  =  pressure 
in  atmospheres. 

In  the  following  table  the  water  is  assumed  to  be  supplied 
at  60,  and  cooled  to  ice  at  20. 


R 

Absolute 
pressure, 
pounds  per 
squire  inch. 

Temperature  of 

air  after 
expansion  =  t1 

Pounds  of  air 
per  pound 
of  ice. 

Cubic  feet  of 
free  air  per 
pound  of  ice. 

22 " 

+  8 

61 

186 

2 

29-4 

-  35 

135 

174 

3 

44-1 

-  83 

7-2 

93 

4 

588 

-  113 

5  6 

72 

5 

73-5 

-  135 

4  8 

62 

6 

S8-2 

-  152 

4-3 

56 

7 

1C2-9 

-  165 

4 

52 

14 

205 -S 

-  217 

3  1 

40 

The  energy  in  foot-pounds  required  to  compress  1  lb. 
weight  of  air 

=  27710  hyp.  log.  R, 

This  assumes  that  the  air  is  supplied  at  60,  and  is  kept 
at  that  temperature  during  compression ;  practically,  the 
air  temperature  rises  during  compression,  and  as  it  is  cooled 
afterwards  it  shrinks,  and  there  is  a  waste  of  power.  This 
waste  of  power  may  be  allowed  for  afterwards  with  the 
friction  losses.  The  air  is  expanded  in  a  cylinder,  and  as  it 
gives  out  power  it  assists  the  engine ;  the  theoretical 
engine  power  is  thus  the  difference  between  that  required 
for  compression  and  that  given  out  by  expansion. 


Foot-pounds  of  energy  given  out  by  the  expansion  of  1  lb. 
weight  of  air 

„  95600(1  -^) 

The  following  table  assumes  a  100  per  cent  over  all 
efficiency  : — 


Absolute  pressure, 
pounds  per 
square  inch. 

Net  energy 
per  pound  of  air. 

Energy  per  pAind 
of  ice. 

Pounds  of  ice  per 
horse  power  hour. 

22- 

500 

30,000 

66 

29'4 

2,000 

27,000 

75 

44-1 

3,600 

25,900 

78 

68-8 

6,600 

36,900 

52 

88-2 

10,000 

37,900 

50 

205-8 

22,400 

09,400 

28 

The  waste  of  power  due  to  inefficient  cooling  during 
compression  can  be  calculated  approximately  when  the 
compression  is  effected  in  stages,  the  air  being  cooled  during 
its  passage  from  one  pump  to  another. 

e  =  efficiency  without  any  cooling  during  compression, 

the  air  being  cooled  afterwards. 
n  =  number  of  stages  ;  then,  if  the  air  is  cooled  to  60 

between  stages,  efficiency  =  "J  e. 

Foot-pounds  of  energy  required  per  pound  weight  of  air 
compressed  without  cooling 

=  95600  (R^-l), 

and  if  the  air  is  cooled  afterwards,  then  the  efficiency  of 
compression 

27710  hyp.  log.  R 
~~  95600  (R°"J!)  -  1) ' 


Absolute 
pressure. 

Efficiency 
without  cooling. 

Second  stage 
efficiency. 

22- 

0-94 

0-97 

29-4 

0-91 

0  95 

88-1 

0-84 

0-91 

58-8 

0-81 

0-99 

88-2 

0-75 

0'86 

205-8 

0-66 

0-81 

Assuming  these  efficiencies,  then — 


Absolute  pressure. 

Pounds  of  ice  per  horse  power  hour. 

Air  cooled  after  compression. 

Two-stage  compression. 

22 

33 

40 

29-4 

39 

50 

44-1 

29 

45 

58-8 

22 

31 

88-2 

19 

30 

205-8 

10 

16 

As  will  be  seen  from  the  above,  the  slightest  reduction  of 
cooling  efficiency  has  a  marked  effect  on  the  ice  production  ; 
for  instance,  at  a  pressure  of  22  lb.  absolute  (H  atmosphere) 
the  efficiency  is  0  94,  but  the  ice  production  is  only  one- 
half  of  what  it  would  be  if  the  cooling  were  perfect.  If  the 
ice  production  is  required  per  I.H.P.  the  above  amounts 
should  be  multiplied  by  the  mechanical  efficiency  of  the 
engine,  compressor,  and  expanding  cylinder,  which  may  be 
taken  as  averaging  0-85.  An  allowauce  should  also  be 
made  for  leakage.    The  real  rate  of  expansion  in  the  ex- 
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pausion  cylinder  is  less  than  the  apparent  ratio  R,  as  the 
cold  prevents  full  expansion  of  bulk. 

R 

JJO-29 


Real  ratio  of  expansion  =  x 


Apparent  expansion  R. 
2 

3 

. '.  4  *- 
6 
7 
14 


Real  expansion. 

1-  64 

2-  16 
2-7 
36 
4 

6-53 


A    NEW   FRICTION   COIL  CLUTCH. 


The  illustration  shows  a  view,  partly  in  section  and  partly 
in  elevation,  of  a  new  friction-clutch  mechanism,  known  as 
the  double-friction  coil  clutch.  The  parts  are  shown  locked 
in  clutch  relation.  0  and  P  are  the  shafts  to  be  coupled. 
In  this  particular  case  P  is  the  driving  shaft.  Keyed  on 
the  shaft  P  is  the  hub  A,  and  the  chilled-iron  drum  B  is 
keyed  on  and  rotates  with  the  shaft  0.  A  steel  coil 
spring  C,  having  one  end  connected  to  a  Mange  on  hub  A, 
is  mounted  on  the  drum  B.  The  other  free  end  of  the  coil 
carries  a  pin  S.  The  friction  plate  D  is  mounted  to  revolve 
loosely  about  the  shaft  0.  A  latch  is  carried  adjacent  to 
the  periphery  of  the  plate  D,  and  extends  beyond  the 
peripheral  edge  of  the  spring  E,  serving  to  yieldingly  press 
the  latch  outwardly  and  beyond  the  edge  of  the  plate  D 
aud  into  the  patch  of  coil  pin  S,  which  bears  loosely  upon 
the  latch  Q. 

Upon  the  latch  plate  D  is  a  friction  plate  E,  mounted 
so  as  to  rotate  in  unison  with  shaft  0.  Keyed  so  as  to 
rotate  with  shaft  0  is  a  toggle  yoke  E,  and  pivotally 
mounted  upon  the  toggle  yoke  E  are  a  series  of  toggle 
levers  and  links  G  and  H,  connected  to  which  is  a  sliding 
collar  I,  mounted  to  rotate  with  shaft  0. 

The  operating  lever  N  is  attached  by  means  of  links  M 
to  the  operating  collar  J,  which  is  held  by  the  sliding 
collar  I  in  a  groove ;  M  are  used  only  when  necessary  to 
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New  Friction  Coil  Clutch. 

get  a  convenient  fulcrum  for  N,  which  is  otherwise  attached 
directly  to  J.  The  link  H  is  attached  to  sliding  collar  I 
at  the  inner  end  and  to  foot  lever  G  at  the  outer,  which 
operates  on  the  friction  plate  E;  this,  in  turn,  bears  on 
latch  plate  D,  causing  a  friction  between  the  two  said 
plates  and  the  end  of  drum  B.  This  friction  is  auxiliarily 
used  to  retard  the  free  movement  of  coil  C,  and  cause  it 
to  tighten  gradually  and  at  the  will  of  the  operator,  thus 
securing  the  driving  friction  between  coil  C  and  drum  B. 
No  wood  or  soft  material  is  used  in  the  construction  of 
this  clutch.  The  clutch  parts  are  all  housed  in  an  iron 
casing,  which  is  well  supplied  with  oil,  so  that  there  is 
practically  no  wear  on  either  drum  or  coil.  Another 
important  feature  of  this  style  of  clutch  lies  in  the  fact 
that  101b.  pressure  upon  the  operating  lever  will  produce 
64,000  lb.  pressure  between  coil  and  drum. 

This  clutch  is  made  by  the  Double-friction  Coil  Clutch 
Company,  of  42,  River  Street,  Chicago, 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Explosion  from  an  Evaporator,  due  to  Failure  of 
Welded  Seam. 

No.  1,532.  In  this  case  a  small  vessel  that  was  used 
for  generating  steam  for  the  purpose  of  humidifying  the 
atmosphere  of  a  weaving  shed  at  Blackburn  exploded  with 
( considerable  violence.  The  water  for  evaporation  was 
obtained  from  the  town's  mains,  and  was  heated  by  means 
of  a  coil  of  pipes  placed  in  the  water  space  of  the  vessel, 
as  shown  by  the  illustration,  and  into  which  live  steam 
from  a  Lancashire  boiler  was  admitted. 


HALT  SEC" 


n 

£  J 

n 

n 

o 

n 

Report  No.  1532. 

The  vessel  was  constructed  of  iron  plates,  and  was 
comparatively  new.  The  joints  of  the  plates  were  of  the 
welded  description,  there  being  one  longitudinal  and  two 
circumferential  joints,  and  the  explosion  resulted  from  the 
failure  of  one  of  the  latter,  the  part  where  the  primary 
rip  occurred  having,  it  is  said,  the  appearance  of  having 
been  defective  for  some  time  before  the  explosion  occurred. 

Welded  seams,  even  of  the  best  description,  have  always 
an  element  of  uncertainty  about  them,  but  circumferential 
welded  seams  of  small  vessels  like  the  one  that  exploded 
are  always  exceptionally  risky  -on  account  of  the  difficulty 
of  getting  a  suitable  heat  on  the  plates  that 
are  about  to  be  welded,  of  working  the  plates 
after  they  are  heated,  and  examining  them  after  they 
are  welded,  and  it  is  not  surprising  that  many  such  welds 
prove  unsatisfactory.  A  more  reliable  method  of  con- 
struction of  such  vessels,  remarks  the  engineer-surveyor 
in  chief,  is  to  rivet  in  the  ends  even  if  the  longitudinal 
seam  be  welded,  but  if  circumferential  welds  are  preferred, 
the  ends  of  the  vessel  should  be  properly  stayed. 


Failure  of  a  Feed  Stop  Valve  Chest. 

No.  1,533.  The  stop  valve  was  made  of  cast  iron  of 
the  form  shown  on  sketch,  and  was  in  use  on  the  feed 
pipe  of  a  range  of  boilers  on  the  pump  side  of  the 
economisers  at  a  large  mill  at  YValkden,  Lancashire.  The 
valve  was  a  new  one,  and  was  being  fitted  so  as  to  enable 
the  boilers  to  be  fed  when  desired  direct  from  the  pumps 
without  the  water  passing  through  the  economisers.  After 
the  economisers  were  emptied  the  new  stop  \alve  was 
fitted,  the  work  being  finished  about  10  minutes  previous 
to  the  explosion,  at  which  time  the  blow-off  valve  was 
closed,  the  economisers  were  connected,  the  donkey  feed 


966 


THE    PRACTICAL  ENGINEER. 


[June  23,  1905 


pump  st  tried,  and  the  dampers  opened.  The  pressure  on 
the  boilers  was  stated  to  be  50  and  90  lb.  per  .square  inch 
on  the  low  and  high  pressure  boilers  respectively.  It  was 
noticed  that  the  joint  next  the  econoniiser  was  leaking, 
and  on  the  foreman  and  one  of  the  mechanics  endeavouring 
to  tighten  up  the  joint,  in  order  to  stop  the  leakage,  the 
valve  chest  broke  off  at  the  neck  of  the  flange,  sprung 
back  1  in.,  and  thus  allowed  the  heated  water  and  vapour 
to  escape. 


Line  of  Frac'ur  q 

Report  No.  1533. 


From  the  evidence  it  appeared  that  when  the  broken 
chest  was  examined  after  the  explosion,  the  appearance  of 
the  fracture  indicated  that  a  flaw  had  previously  existed 
at  the  neck  of  the  flange ;  also  that  the  flanges  were  not 
fair  face  to  face  before  screwing  up  the  joint,  being  from 
\  in.  to  Jin.  open  at  the  bottom  and  touching  at  the  top. 
Owing  to  the  time  which  had  elapsed  between  the  date 
of  the  explosion  and  the  inspection,  the  f l  acture  had  become 
so  badly  rusted  that  the  inspector  to  the  Board  of  Trade 
was  unable  to  form  a  definite  opinion  by  the  appearance 
of  the  metal  whether  or  not  there  had  been  a  flaw,  as 
asserted,  at  the  root  of  the  flange  previous  to  the  explosion, 
nor  was  he  able  to  obtain  evidence  as  to  how  the  flaw 
originated.  The  screwing  up  of  the  bolts  before  the  flanges 
were  set  fair  might,  however,  have  been  sufficient  alone 
to  have  caused  the  failure  of  the  casting. 

Explosion  from  a  Cornish  Boiler,  due  to  Corrosion 
and  Wasting. 

No.  1,534.  This  is  still  another  case  of  a  boiler  being 
continued  in  work  when  in  a  worn-out  condition,  until  it 
finally  gave  way.  The  boiler  was  of  the  Cornish  type, 
and  was  used  at  a  farm  in  Scotland  for  supplying  steam 
to  a  small  horizontal  engine,  which  worked  a  threshing- 
machine.  It  was  about  25  years  old,  and  had  been  in  use 
by  its  late  owner  for  16 J  years,  during  which  time  no 
repairs  had  been  done,  nor  had  the  boiler  been  examined 
by  any  skilled  person.  In  July,  1903,  the  engineer  of  a 
neighbouring  fish,  oil,  and  manure  factory  was  requested 
to  examine  the  boiler,  and  effect  some  repairs  to  the 
mountings.  He  is  said  to  have  made  an  inspection,  and 
tested  the  boiler  by  hydraulic  pressure  to  1 10  lb.  per 
square  inch,  which  was  double  the  usual  working  pressure. 
This  pressure  is  stated  to  have  been  maintained  for  two 
days  without  appreciable  loss,  so  the  engineer  reported 
that  the  boiler  was  in  good  condition  and  fit  for  its  work. 
The  explosion  was  due  to  corrosion  on  the  water  side  of 
the  furnace  tube,  particularly  in  the  form  of  grooving  close 
to  the  landing  edge  of  the  circumferential  seam,  whereby 


the  plate  had  become  so  l  educed  in  thickness  that  the 
boiler  was  unable  to  withstand  the  ordinary  working- 
pressure.  The  whole  of  the  furnace  crown  was  considerably 
wasted,  and  along  part  of  the  line  of  rupture  the  thickness 
did  not  exceed  '/ie  in.  in  some  places,  being  practically 
clown  to  a  "  knife  edge." 

Had  the  boiler  been  properly  examined,  and  the  flue 
gauged,  the  defects  would  have  been  discovered,  but  the 
person  who  applied  the  hydraulic  test  appears  to  think 
that  that  alone  was  sufficient,  whereas  it  is  probable  that 
under  the  circumstances  it  did  more  harm  than  good,  as 
such  a  test  is  liable  to  produce  a  feeling  of  security  which 
is  not  warranted  by  the  conditions  existing  at  the  time. 
It  is,  moreover,  manifestly  useless  to  apply  a  test  of  any 
kind  if  the  results  produced  are  not  looked  for  and  observed. 


Failure  of  a  Marine  Boiler,  due  to  Shortness  of 
Water. 

No.  1,535.  The  boiler  which  failed  was  of  the  cylin- 
drical multitubular  type,  and  formed  the  starboard  main 
boiler  of  the  steamship  Duneric,  engaged  in  carrying  coals 
from  Newport.  The  boiler  was  12  ft.  7  in.  in  diameter, 
and  10  ft.  long.  It  was  constructed  of  steel  for  a  working 
pressure  of  165  lb.  per  square  inch.  The  usual  mountings 
were  fitted,  including  a  pair  of  safety  valves  adjusted  for 
a  working  pressure  of  165  lb.  per  square  inch.  The  water 
gauge  was  on  the  back  of  the  boiler,  and  situated  in  the 
engine  room.  The  boiler  was  built  at  Greenock  in  1896, 
and  had  had  no  important  repairs  done  to  it. 

At  6  a.m.  on  November  23rd,  1904,  the  vessel  sailed 
from  Newport,  Monmouthshire,  with  a  cargo  of  coals,  and 
about  30'  minutes  afterwards  the  starboard  boiler  furnace 
crowns  collapsed,  and  steam  issued  from  the  furnaces.  The 
fires  were  therefore  drawn,  the.  safety  valves  eased,  and 
the  vessel  brought  back  to  the  Alexander  Dock,  Newport, 
by  the  means  of  the  port  boiler.  When  the  explosion 
occurred  there  was  450  lb.  pressure  on  the  boilers,  and 
the  starboard  boiler  water  gauge  showed  full  glass.  The 
chief  engineer,  who  was  in  the  engine  room,  blew  the  glass 
through,  and  the  water  is  said  to  have  returned  to  its 
former  level  near  the  top  nut;  on  blowing  through  a 
second  time,  however,  the  water  did  not  return  into  the 
glass.  He  then  opened  the  bottom  test  cock  and  steam 
issued,  thus  indicating  that  the  boiler  was  short  of  water. 

On  examination,  pockets  were  formed  along  the  tops  of 
both  furnace  crowns ;  a  line  indicating  the  water  level  was 
distinctly  marked  around  the  inside  of  the  boiler  at  about 
8  in.  below  the  furnace  crowns,  and  above  this  line  the 
ccmbustion-chamber  plates  on  the  fire  side  were  of  a 
bright  red  colour,  due  to  overheating.  The  water  gauge 
was  in  a  defective  condition,  a  quantity  of  muddy  deposit 
being  found  in  the  bottom  part  of  the  water  pipe,  and  the 
hole  in  the  water  cock  on  the  boiler  end  was  all  but  closed 
between  the  plug  and  the  pipe  flange.  The  gauge  cocks 
on  the  column  were  also  not  in  good  working  order ;  they 
have  asbestos-packed  parallel  plugs,  with  \  in.  square  holes 
in  them,  which  were  partially  blind  through  the  plugs  not 
being  entered  far  enough  into  the  shells.  The  steam  cock 
was  only  1  / 1 o  in.  clear,  and  the  hole  in  the  water  cock  was 
half  blind ;  apparently  these  cocks  were  re-packed  shortly 
before  the  explosion. 

At  Newport,  the  boiler  was  not  opened  out,  but  was 
supplied  with  fresh  water.  This  was  done  by  running 
water  into  the  port  boiler  through  the  top  manhole  door 
by  a  hose  from  the  shore,  and  pumping  the  water  from 
the  blow-off  cock  into  the  starboard  boiler  through  the 
donkey  feed-check  valve.  The  filling  operation,  which  was 
in  charge  of  the  second  eno-ineer,  is  said  to  have  been 
stopped  when  the  water  gauges  indicated  that  the  water 
level  was  near  the  top  nut ;  the  two  boilers,  however,  hold 
30  tons  of  water,  and  20  tons  only  were  supplied,  according 
to  the  water  meter  reading,  as  entered  in  the  dock  water- 
man's book. 
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It  was  the  practice  to  open  a  test  cock  on  the  closed 
boiler  when  filling  in  this  manner,  to  permit  the  air  to 
escape,  but  whether  that  was  done  on  this  occasion  has 
not  been  ascertained.  Some  30 1  hours  before  the  explosion 
the  fires  were  lighted,  and  for  about  one  hour  the  water 
was  circulated  independently  in  each  boiler.  With  100  lb. 
of  steam  the  fires  were  banked,  as  the  vessel  did  not  sail 
at  the  time  expected.  Steam  was  not  used  from  the  boiler, 
nor  was  it  blown  down,  and  the  water  gauge  appears  to 
have  continued  to  show  that  the  water  level  was  near  the 
top  nut,  even,  it  is  said,  after  being  blown  through. 

The  vessel  sailed  at  about  6  a.m.  on  November  23rd, 
1901,  and  at  6-30  a.m.  the  fireman  who  was  on  watch 
informed  the  chief  engineer  that  the  furnace  crowns  had 
collapsed.  Up  to  that  time  there  appears  to  have  been 
no  suspicion  in  the  minds  of  the  engineers  of  anything 
being  wrong  with  the  starboard  boiler.  If  the  gauge  glass 
was  full  when  the  water  was  cold,  when  heated  it  should 
have  been  considerably  above  the  top  of  the  glass. 

It  appears  that  the  deposit  in  the  water-gauge  pipe 
referred  to  above  would  trap  the  water  in  the  gauge,  after 
allowing  it  to  pass,  when  the  drain  cock  was  opened, 
and,  with  a  little  foreign  matter  obstructing  the  steam 
cock  on  the  column,  the  water  would  rise  to  the  top  of 
the  glass,  after  blowing  through,  until  the  obstruction  in 
the  steam  cock  was  removed,  which  seems  to  have  happened 
after  the  explosion  when  the  chief  engineer  tested  the 
gauge. 

There  is  no  evidence  of  water  passing  into  the  port 
boiler  or  otherwise  escaping,  so  that  it  seems  clear  that 
the  boiler  was  never  properly  filled  with  water,  and,  in 
the  opinion  of  the  Board  of  Trade  inspector,  the  explosion 
was  the  result  of  shortness  of  water,  due  to  a  defective 
water  gauge  and  inadequate  attention  on  the  part  of  the 
engineers  when  filling  the  boiler. 


PRACTICAL    NOTES    ON  WATERWORKS 
CONSTRUCTION* 

By  George  H.  Hughes,  M.I.Mech.E. 

(Concluded  from  page  958.) 

Types  of  Pumps. — In  bucket  pumps  the  bucket  passes  through 
the  water  on  the  down  stroke,  the  water  being  lifted  on  the  up 
stroke. 

Bucket  and  plunger  pumps  are  as  in  fig.  17,  in  which  the 
displacement  of  the  plunger  at  the  down  stroke  forces  some  of 
the  water  out;  and  the  remaining  portion  of  the  pump's  capacity- 
is  delivered  on  the  up  stroke. 

If  the  area  of  the  plunger  is  05  times  the  area  of  the  bucket, 
the  rate  of  the  flow  in  the  delivery  main  is  reduced  one  half. 

Ham  Pumps. — In  these  pumps,  as  in  fig.  18,  a  ram  or  plunger, 
vertical  or  horizontal,  displaces  the  water  at  inward  stroke, 
the  pump  being  filled  at  out  stroke.  This  type  of  pump 
is  best  for  gritty  water,  sewerage  works,  etc.,  as  well  as  for 
clear  water.  It  has  many  advantages,  especially  when  placed 
above  ground,  as  any  leakage  at  the  packing  glands  can  at  once 
be  detected  and  quickly  made  good.  There  is  no  packing  inside 
the  barrel. 

Stand  Pipe  Pumps.— Where  the  water  level  in  a  well  varies 
beyond  the  suction  range,  the  pump  head  and  valve  boxes  are 
placed  above  high-water  level;  pipes  of  larger  diameter  than  the 
pumps  are  connected  between  the  pump  head  and  barrels 
through  which  the  rods  pass,  stuffing-boxes  being  at  the  pump 
head.  This  arrangement  permits  of  the  barrels  being  placed 
within,  say,  20  ft.  of  low  wafer  in  the  well,  the  suction  pipes 
extending  below  the  barrels  to  that  extent.  The  buckets  and 
valves  can  be  drawn  up  above  high-water  level,  for  examination 
or  repair. 

Bore-hole  Pumps. — Bore-hole  pumps  (fig.  19)  are  usually  single 
barrel  with  one  bucket,  and  are  on  the  same  principle  as  stand 
pipe  pumps.  In  some  cases  a  ram  or  plunger  can  be  applied 
at  pump  head  to  give  a  more  uniform  flow  on  t lie  rising  main. 

Slip  of  Pwnvp. — Allowance  of  7\  per  cent  for  slip  in  valves  is 
a  fair  reduction. 


*  Abstract  of  a  paper  read  before  the  Junior  Institution  of  Engineers,  and 
reproduced  by  permission  of  the  Council,  April  7th,  1905. 


Mains  and  Pipes. — The  following  rules  for  quickly  calculating  the 
capacity  of  mains,  also  of  pump  barrels,  may  be  of  value  : — 


D  = 

Q  = 
v  = 

w  = 

Do 

5! 

3 

L- 
10 
D2 
30 

30 

Q 


diameter,  in  inches, 
cubic  feet. 

velocity,  in  any  unit  of  time  (say  per  minute), 
weight  of  water,  in  pounds. 
W,  in  pounds  per  ya-d^ 

W,  in  pounds  per  foot 
gallons  per  yai  d 
gallons  per  foot 


These  work  out  1|  per  cent  leas 
than  the  correct  capacities. 


x  0'16  =  cubic  feet  per  foot, 
x  144 


„  =  velocity,  in  feet. 
Area  of  D  J' 

General  laws  governing  pipe  discharge  : — 
D  =  diameter,  in  inches, 
G  =  discharge,  in  gallons  or  cubic  feet. 
H  =  head,  in  feet. 
L  =  length,  in  feet. 

1.  When  D  and  L  are  constant  the  discharge  varies  directly  as  the 
square  root  of  the  head  ;  e.g.,  when  H  is  in  the  ratio  of  1,  2,  3,  G  will 
be  in  the  ratio  of  *Jl  J~Z.  Conversely,  the  head  varies  directly  as 
the  square  of  the  discharge ;  e.g.,  for  discharges  in  the  ratio  of  1,  2,  3, 
heads  in  the  ratio  of  l2,  22,  32  are  required. 

2.  When  H  and  L  are  constant,  the  discharge  is  the  2  5  power  of  the 
diameter— i.e.,  if  D  =  1,  2,  and  3,  then  G  =  l2"5,  22-5,  325.  Conversely, 
the  diameter  varies  as  the  2'5  root  of  the  discharge. 

3.  When  G  and  L  are  constant,  the  head  is  inversely  as  the  fifth 
power  of  the  diameter  ;  e.g.,  for  diameters  in  the  ratio  of  1,  2,  and  4, 
the  heads  will  be  in  the  ratio  of  45,  25,  l5.  Conversely,  the  diameter 
is  inversely  as  the  fifth  root  of  the  head  ;  e.g.,  for  heads  in  the  ratio  of 
1,  2,  and  4,  the  diameters  will  be  in  the  ratio  of  ^/4,  ^2, 

4.  When  H  and  D  are  constant,  G  will  be  inversely  as  the  square 
root  of  L  ;  eg.,  for  L  in  the  ratio  of  1,  2,  and  4,  G'will  be  in  the  ratio 
of  J  I,  ^2,  *J\,  Conversely,  L  varies  inversely  as  the  square  of  G  ; 
e.g.,  for  G  in  the  ratio  of  1,  2,  and  4,  L  will  be  in  the  ratio  of  42,  22,  l2. 

5.  When  G  and  D  are  constant,  the  head  is  directly  as  the  length  ; 
thus  for  L  in  the  ratio  1,  2,  and  3,  H  will  also  be  in  the  ratio  of  1,  2, 
and  3. 

The  loss  of  head  by  friction  may  be  calculated  from  the  following 
formula  by  T,  Box  : — • 

G2  x  L 


H  = 


G  = 


(3  d)* 
(3  d,3 


(3d)5  x  H 


when 


D 
G 
H 
L 


diameter  of  pipe,  in  inches, 
gallons  per  minute, 
head,  in  feet. 
Length,  in  yards. 

Bends. — Change  of  direction  in  the  flow  of  water  through  pipes 
causes  loss  of  head  in  gravitation,  or  increased  head  for  pumping 
against. 

Weisbach's  formula,  modified,  by  Box,  is  — 

H=  {0-131  +  (1-847  x(j)i}«!^ 

H  =  head  for  friction,  in  inches,  due  to  bend. 
r  =  radius  of  bore  of  pipe,  in  inches. 
R  =  radius  centre  line  of  bend,  in  inches. 
4>  =  angle  of  bend,  in  degrees. 

Thickness  of  Pipes. — Box's  practical  formula  is  : — ■ 
(J»  +  15)  ■  H  x  D 


t  - 


2500 


D  =  diameter,  in  inches. 
H  =  head  of  water,  in  feet. 
t  —  thickness  of  shell. 

Mr.  A.  Leslie,  of  the  Edinburgh  Waterworks,  gives — 

((.=  0-000075- x  d  x  L  +  0-375) 

resulting  in  greater  thickness  than  is  usually  necessary. 

Sockets. — A  great  deal  might  be  written  about  size,  depth  of 
sockets,  and  shape,  and  there  is  no  doubt  that  the  sooner  these 
are  standardised  t he  better  it  will  be  for  engineers,  contractors, 
and  pipe  founders.  For  pipes  up  to  3  in.  diameter  the  depth  of 
socket  should  be  3  in. ;  pipes  of  4  to  9  in.  diameter  should  have 
4  in.  depth  of  socket;  whilst  those  of  from  9  to  24  in.  a  depth 
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of  4  V  in.  is  ample.  The  thickness  of  the  uoeket  and  sections 
are  best  selected  from  makers'  patterns  to  suit  size  of  pipe 
thickness,  etc. 

Joint*. — The  joining  space  should  be  £  in.  for  pipes  up  to 
3  in.  diameter;  J/IC,  in.  for  pipes  from  4  in.  to  9  in.  diameter, 
Jin.  for  pipes  from  10  in.  to  24  in.  diameter.  Yarn  and  lead 
joints  give  every  satisfaction,  but  it  is  stated  that  the  yarn 
is  liable  to  rot  and  foul  the.  water.  Rod  lead  or  ring  lead  is 
used  by  many  engineers  in  place  of  yarn,  and  makes  a  good 
joint,  provided  that  the  molten  lead  run  in  is  of  good  quality 
soft  lead,  well  run,  and  properly  caulked  up  with  suitable  tools, 
of  proper  size  and  shape.  Many  sockets  are  split  by  improper 
caulking. 

Testing. — All  pipes  should  be  tested  by  hydraulic  pressure  to 
double  the  possible  working  pressure  before  the  ground  is  filled 
in.  A  minimum  test  of  400  ft.  ensures  that  the  pipes  are  well 
jointed  and  sound.  Care  is  specially  needed  in  giving  the  pipes 
a  uniform  bed;  if  supported  in  places  they  become  girders,  and 
are  liable  to  be  broken  by  road  rollers  or  heavy  traffic. 

Important  points  to  keep  in  view  in  testing  are :  Proper 
gradients,  air  cocks  in  high  places,  and  at  end  of  main;  the 
presence  of  air  in  a  main  is  dangerous,  and  fatal  to  a  good  test. 
There  should  be  a  cock  on  delivery  outlet  of  pump  to  shut  off 
the  pump  when  the  pressuie  is  attained,  and  a  gauge  should  be 
placed  on  the  main  side  of  this  cock.  Pump  valves  being  seldom 
drip  tight  after  repeated  use,  the  pressure  falls  in  consequence. 


Fio.  17. 


Fig.  19. 


Caps  and  Struts- — In  capping  off  for  testing,  great  care  is 
rectssary  in  thoroughly  supporting  the  caps,  for  in  large  mains 
the  area  inside  the  cap  is  so  great  that  a  pressure  of  400  to 
600  ft.  causes  the  cap  to  move  slightly  forward  and  bed  itself  in 
the  packing.  Well-seasoned  hard  oak,  iron  shod,  and  iron 
banded  wedges  have  been  found  by  the  author  satisfactory  for 
wedging  tip  to  the  caps.  In  soft  ground,  pieces  of  oak  laid 
crosswise  of  the  trench,  and  of  sufficient  length  and  area  to  dis- 
tribute the  load,  are  necessary  to  wedge  against. 

Sockets  faring  up-hill. — When  testing  it  is  advisable  to  work 
up-hill,  as  the  water  will  to  a  great  extent  be  retained  in  the 
main,  and  is  not  a  source  of  trouble  in  the  trenches,  and  the 
filling  oi  the  tested  portion  repeatedly  as  the  work  proceeds  is 
avoided. 

Main  laying  is  best  begun  on  the  lowest  ground  with  the  work 
proceeding  up-hill.  Pipes  are  then  kept  in  position,  joints  are 
run  more  easily,  and  air  is  not  trapped  when  running  the  lead 
with  the  sockets  facing  up-hill. 

Sounding  Pipes. — All  pipes  should  be  sounded  at  the  railway 
station  on  wharf  before  carting,  and  each  pipe  should  be  sounded 
before  being  lowered  into  the  trenches.  Coating  by  Dr.  Angus 
Smith's  process  is  described  in  the  appendix. 

Casting  of  Pipes — The  best  method  is  to  cast  pipes  in  a 
vertical  position,  with  a  header,  afterwards  cut  off.    In  English 


foundries  the  socket  is  cast  at  bottom,  and  about  1  ft.  is  cut  off 
the  spigot  end.  In  France  the  practice  is  to  cast  the  socket 
at  top  with  a  thin  runner  and  header  above  it,  which  is  cut  or 
shrunk  off. 

Turned  and  Bored  Joints. — Turned  and  bored  joints  arc 
undoubtedly  the  best  for  maintaining  the  purity  of  the  water,  as 
neither  lead  nor  yarn  is  exposed  to  the  action  of  the  water,  but 
unless  they  are  laid  to  a  fairly  uniform  gradient,  and  in  straight 
runs,  difficulty  is  met  with.  If  they  are  filled,  tested,  and 
covered  daily,  there  is  not  much  difference  in  temperature,  but 
if  they  are  laid  during  hot  weather,  trenches  filled  in,  and  pipes 
rot  filled  with  water,  considerable  contraction  takes  place,  and 
the  pipes  draw  away  from  their  coned  seating,  leaving  only  the 
lead  or  cement  joint  to  keep  them  tight. 


Fio.  IS. 

Wash-outs. — Wash-out  valves  or  hydrants  should  be  provided 
at  all  ends  of  mains,  and  in  all  low  places.  New  pijjes  cause  a 
certain  amount  of  discolouration,  and  objectionable  taste  to 
water,  arising  from  the  coating,  and  require  washing  out  before 
the  water  is  delivered  to  the  consumers.  Badly  coated  pipes  not 
pioperly  treated  by  Dr.  Angus  Smith's  process  have  given  rise 
to  numerous  complaints  on  this  ground. 

Reservoirs. — Reservoirs  are  of  two  classes :  impounding 
reservoirs  for  gravitation,  and  storage  or  service  reservoirs  for 
pure  water  from  a  pumping  supply,  or  for  storing  filtered  water. 

Impounding. — Impounding  reservoirs  have  already  been 
referred  to.  Their  cost  and  method  of  construction  depend  on 
local  conditions  of  strata,  length,  height,  and  materials  used  in 
forming  the  dam.  The  following  particulars  refer  to  four 
reservoirs  designed  by  Mr.  Batemau : — 

Capacity  iu  millions  Cost  per  million 

Place.  of  cubic  feet.  cubic  feet. 

Crowden    18£    £561 

Armfield   38J    438 

Hollingworth   12*    458 

Tellow  Fold    nearly  9    722 

Service. — Service  reservoirs  ought  always  to  be  covered  and 
protected  from  accidental  or  wilful  pollution.  The  cost  of 
covered  reservoirs  varies  from  30s.  to  ,£6  per  1,000  gallons  in 
dry  strata :  if  in  water-logged  ground,  they  are  much  more 
costly. 


Fig.  20. 

The  author,  from  his  experience  in  the  consl ruction  of  a  large 
number  of  reservoirs,  chiefiy  circular,  recommends  that  form, 
and  that  they  should  be  in  duplicate. 

lhservoirs'in  Dry  Strata. — The  inferior  surfaces  are  rendered 
in  cement  and  sand,  gauged  If  to  1  by  fin.  thick,  and  finished 
with  neat  cement  J  in.  thick.  The  writer  has  constructed  several 
with  the  brickwork  laid  in  U  in.  rings,  dodged  to  break  joint  in 
both  the  horizontal  and  vertical  joints. 
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Reservoirs  in  Water-logged  Strata. — In  constructing  reservoirs 
in  water-logged  strata,  the  pressure  on  sides  and  bottom  have 
to  be  considered,  both  when  the  reservoir  is  full  and  also  when 
it  is  empty. 

I  averted  Arches  to  Bottom. — Where  outside  and  upward  pressures 
have  to  be  resisted,  it  is  best  to  construct  the  bottom  with 
inverted  arches,  springing  from  cross  walls,  which  also  carry 
the  roof.  Sufficient  weight  in  brickwork  or  concrete  and  earth 
covering  is  necessary  to  resist  the  upward  pressure. 

Filtration.- — In  gravitation  works  with  impounding  reservoirs, 
subsidence  of  a  large  portion  of  suspeneded  matter  occurs.  In 
the  case  of  river  water,  subsidising  reservoirs  are  often  employed, 
the  effluent  being  regulated  to  pass  to  filters.  Nearly  all  water- 
works filters  are  mere  strainers,  no  chemical  action  or  oxidation 
occurring.  They  are  usually  downward  filters,  the  water  passing 
through  a  layer  of  sand  supported  by  layers  of  gravel  and  stones 
of  gradually  increasing  sizes.  (Fig.  20.)  The  old  rate  of 
filtration  in  the  London  district  was  540  gallons  per  square  yard 
of  sand  surface  area.  This  was  when  the  water  was  taken  from 
the  rivers,  and  did  not  rest  in  subsidence  reservoirs. 

At  Edinburgh  the  rate  of  filtration  was  1,030  gallons  per 
square  yard,  this  was  after  subsidence  had  occurred;  hence  the 
higher  rate. 

The  objects  to  be  aimed  at  in  a  filter  are :  First,  to  supply 
the  unfiltered  water  as  uniformly  over  the  whole  surface  as 
possible;  second,  to  maintain  a  depth  of  water  above  the  sand 
to  secure  a  given  rate  of  filtration ;  third,  to  conduct  the  filtered 
water  away  from  the  bottom  of  the  filter,  so  that  the  rate  of 
flow  in  the  pipes  and  channels  is  uniform  throughout  the  area. 
These  objects  are  attained  in  various  way :  (a)  By  weirs, 
regulated  by  valves;  (b)  by  difference  in  head  between  water 
over  filter  and  effluent;  (c)  by  retarding  the  flow  effluent  by 
valves  on  outlet  mains.  The  upper  surface  of  sand  retains  the 
foreign  matters  and  periodically  is  removed,  the  sand  being 
washed  and  used  again. 

Various  methods  of  sand  washing  are  employed,  the  latest 
being  an  improved  system,  by  which  a  hydraulic  jet  is  directed 
on  to  the  foul  sand,  and  also  raises  it  to  the  required  height  for 
re-use.  Mr.  W.  Bryan,  M.Inst.  C.E.,  engineer  to  the  Metro- 
politan Water  Board,  is  the  inventor  of  this  apparatus. 

High-pressure  Filters. — Another  system  of  filtration  is  by  the 
use  of  high-pressure  filters,  which  consist  of  cylindrical  closed 
vessels  with  dished  ends,  having  sand  inside.  Water  is  caused 
to  pass  through  under  pressure,  and  a  rapid  velocity  of  effluent 
is  secured.  A  filter  8  ft.  diameter  with  an  area  of  sand  surface 
of  50'26  ft.  is  capable  of  dealing  with  156,816  gallons  per  24 
hours.  Batteries  of  these  filters  can  be  arranged  to  treat  large 
quantities,  and  occupy  a  ground  space  of  600  square  feet  per 
million  gallons  per  24  hours. 

For  cleaning,  one  gallon  per  300  gallons  filtered,  is  used,  the 
action  of  the  filter  is  reversed,  water  is  forced  through  the  sand, 
and  by  means  of  agitators  with  hollow  radial  arms  (Bell's 
invention)  through  which  water  jets  issue  all  extracted  matter 
is  completely  scoured  out,  leaving  the  sand  clea/n  for  re-use. 

These  high-pressure  filters  are  in  operation  at  Crewe  for  town 
supply,  dealing  with  1,164,000  gallons  per  24  hours,  and  at  other 
towns,  and  it  is  stated  require  cleaning  twice  a  week,  which  is 
done  in  a  few  minutes.  It  is  claimed  that  the  initial  cost  is  one- 
third  that  of  gravity  filters,  irrespective  of  land.  TJp-keep  and 
labour  is  less.  The  cost  including  depreciation,  interest  on  cost, 
and  labour  is  0'5  pence  per  1,000  gallons  in  large  installations. 

Water  Softening. — Hard  water  contains  in  solution  the 
bi-carbonates,  sulphates,  or  nitrates  of  lime  or  magnesia.  The 
bi-carbonate  of  iron,  alumina,  and  silica  are  also  present  in 
many  natural  waters. 

Hardness  is  described  as  "  temporary "  or  "  permanent." 
Temporary  hardness  is  due  to  bi-carbonates  of  lime  and  magnesia, 
and  is  so  called  because  boiling  will  precipitate  them,  heat 
driving  out  the  combined  carbonic  acid,  causing  the  pre- 
cipitation. Permanent  hardness  is  due  to  sulphates,  chlorides, 
and  nitrates  of  lime  and  magnesia,  and  is  not  reduced  by  boiling 
at  212  deg.  Fah. 

The  late  Dr.  Clarke,  of  Aberdeen,  invented  the  lime  process 
of  softening  water  containing  bi-carbonates  of  lime  and 
magnesia;  by  adding  a  given  quantity  of  lime,  according  to  the 
degrees  of  hardness,  and  so  forming  mono-carbonates,  which  are 
insohible  and  settle. 

In  the  soda  process  of  softening,  carbonate  of  soda,  and  soda 
hydrate  (Ycaustic  soda)  are  used  separately  or  together,  and  com- 
bining with  the  sulphates  of  lime  and  magnesia,  form  carbonates 
of  these  mineral  salts,  which  are  precipitated.  Heat  accelerates 
the  process.  Water-softening  apparatus,  of  which  there  are 
large  numbers,  possess  the  foregoing  functions,  viz.,  pre- 
cipitation by  lime,  soda,  and  heat,  or  by  all  three.  The 
inventions  and  devices  introduced  are  for  the  purpose  of 
regulating  the  quantity  of  lime  and  soda,  mixing  them,  pre- 
cipitating them,  and  of  filtering  out  the  insoluble  salts  formed; 
and  are  generally  continuous  in  action. 

The  simplest  form  of  a  water-softening  plant  conissts  of  a 
lime  tank  "and  soda  tank,  with  two  precipitation  or  settling 
tanks,  alternately  used,  in  which  the  precipitated  solids 
accumulate  and  are  removed  from  time  to  time. 


All  hard  water  should  be  softened  .where  possible,  as  the 
process  purifies  the  water,  results  in  economy  of  fuel,  and  avoids 
boiler  incrusation  troubles  and  dangers. 

Quality  of  Water. — Periodical  examination  of  the  quality  of 
water  is  absolutely  necessary  in  all  public  works.  The  water 
authorities  are  responsible  for  maintaining  the  quality  of  the 
water,  as  well  as  the  quantity,  and  they  may  have  to  defend 
themselves,  and  prove  that  they  have  exercised  every  reasonable 
precaution  in  this  respect  should  typhoid  or  other  epidemic  arise. 

The  examination  of  samples  of  water  before  a  water  supply 
and  method  of  treatment  are  decided  upon  is  obviously  of  the 
highest  importance,  and  great  care  is  needed  in  taking  samples. 

Bottles  known  as  "Winchester  quarts"  witli  glass  stoppers 
are  convenient,  and  sufficient  in  most  cases.  It  is  advisable  to 
use  two  bottles  for  each  sample.  They  should  be  perfectly  clean, 
washed  but  with  dilute  sulphuric  acid  '(l  of  acid  and  10  of  water), 
rinsed  out  with  good  water,  or  distilled  water,  and  again  rinsed 
out  two  or  three  times  with  the  water  from  which  a  sample  is  to 
be  taken.  The  stoppers  should  be  carefully  rinsed  before  they 
are  replaced,  after  filling  the  bottle. 

Expert  water  examiners  should  be  employed  to  test  and  report 
on  samples.  Under  some  conditions  a  chemical  analysis  is  not  a 
sufficient  test.  Particulars  of  source  and  conditions  under  which 
samples  were  taken  should  be  sent  to  the  examiner  or  analyst. 

A  water  engineer  is  very  often  able  to  examine,  and  experi- 
ment upon  samples  himself,  and  is  able  to  intimate  to  the 
examiner  what  he  proposes  to  do  to  improve  or  purify  a  certain 
doubtful  quality  of  water.  Satisfactory  results  may  be  obtained 
thereby,  and  good  water  secured  from  a  doubtful  sample,  which 
might  have  been  otherwise  condemned. 


APPENDIX. 

Table  I. —  Water  Raised  by  Hydraulic  Ram?. 

Formula; — If  G  =  gallons  of  water  to  work  ram, 
g  =  gallons  of  water  raised, 
L  =  lift  in  feet  above  ram, 
f  =!Jfall  to  work  ram, 


G 

X 

f 

L 

9 

X 

Ti 

f 

U 

X' 

L 

Diameter  of  drive 
or  injection  pipe. 
Inches. 

Diameter  of 
delivery  pipe. 
Inchep. 

Quantity  of  water 

in  gallons  per 
minute  available  to 
work  ram,  with 
fall  of  10  ft. 

Number  of  gallons 
raised  in  24  houre. 
100  ft.  high.  , 

1 

i 

1  to  4 

100  to  400 

1J 

a 

4 

4  to  10 

400  to  1000 

2 

a 

4 

10  to  20 

1000  to  2000 

2  h 

1 

20  to  25 

2000  to  2500 

3 

H 

25  to  30 

2500  to  3000 

.V'.  3i 

U 

30  to  40 

3000  to  4000 

4 

2 

40  to  60 

4000  to  6000 

Coating  Pipes  by  Dr.  Angus  Smith's  Process. — The  newly-cast 
main  or  pipe  is  taken  before  oxidation  has  commenced  and 
heated  to  about  500  deg.  Fah.  It  is  then  dipped  vertically  into 
a  bath  containing  a  hot  mixture  of  pitch  and  heavy  coal  oil, 
maintained  at  a  temperature  of  about  430  deg.  Fah.  After  a 
few  minutes  the  pipe  is  raised,  when  the  surplus  composition 
runs  off,  leaving  a  black  shining  varnish,  which  not  only  covers 
both  the  inside  and  outside  surfaces  of  the  pipe,  but  even 
penetrates  deeply  into  the  pores  of  the  iron. 

For  the  success  of  this  process  it  is  essential  that  the  iron 
should  be  newly  cast  and  hot. 

The  Admiralty  specification  is  as  follows :  Each  pipe  is  to  be 
heated  uniformly  in  a  proper  oven  to  a  temperature  of  700  deg. 
Fah.,  and  dipped  vertically  into  a -mixture  of  coal  tar,  pitch, 
resin,  and  linseed  oil  (5  to  6  per  cent.),  which  must  be  kept  at 
a  temperature  of  300  deg.  Fa,h.,  and  not  allowed  to  thicken 
unduly.  When  each  pipe  attains  the  temperature  of  the 
mixture,  it  may  be  withdrawn  gradually,  and  allowed  to  cool 
in  a  vertical  position. 


The  loan  collection  of  examples  of  process  engraving,  com- 
prising photogravure,  photo-lithography,  and  kindred  repro- 
ductions by  means  of  photography,  which  has  been  on  view  for 
the  past  three  months  at  the  Victoria  and  Albert  Museum,  South 
Kensington,  will  be  closed  on  Sunday,  25th  inst. 
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THE  NEW  FOUR-WHEELED  COUPLED  BOGIE 

EXPRESS  PASSENGER  LOCOMOTIVES  OF 

THE  CALEDONIAN  RAILWAY. 

In  the  accompanying  photo-reproduction  and  diagram 
drawing  is  illustrated  one  of  a  new  class  of  five  express 
passenger  locomotives  which  have  recently  been  built  at 
the  St.  Rollox  works  of  the  Caledonian  Railway  Company 
fiom  the  designs  of  Mr.  J.  F.  M'Intosh,  the  locomotive 
superintendent  of  the  Caledonian  line.  As  will  be  noticed 
from  our  illustrations,  these  new  locomotives  are  of  the 
4 — -4 — 0  type,  and  are  somewhat  similar  in  design  to  the 
other  four-wheeled  coupled-bogie  express  engines  introduced 
during  recent  years  on  the  Caledonian  Railway,  witli  the 
important  exception,  however,  that  the  latest  class  of  engine 
has  been  provided  with  a  much  larger  boiler,  the  barrel 


express  engines  of  the  Caledonian  Railway,  although  they 
have  been  successfully  used  for  hauling  heavy  train  loads 
between  Carlisle  and  Edinburgh  and  Glasgow  respectively, 
yet  they  are  chiefly  employed  for  fast  express  traffic  on 
the  section  of  line  between  Glasgow,  Perth,  and  Aberdeen. 


TRADE  NOTES. 


New  Draughtsman's  Appliances. — Professor  S.  A.  Low 
has  recently  designed  a  new  series  of  drawing  instruments  for 
the  engineering  draughtsman,  consisting  of  T-squares  and  set 
squares.  We  have  been  favoured  by  Messrs.  Longmans,  Green, 
and  Co.  with  samples  of  these  instruments  in  various  sizes, 
and  a  Vector  set  square.  The  T  and  set  squares  are  very 
similar  in  make,  consisting  of  a  wood  body  encased  with  a 
semi-white    celluloid.      The    working   edges,  however, _of  the 


Fig.  1.— FOUR-WHEELED  COUPLED  BOGIE    EXPRESS  PASSENGER  LOCOMOTIVE  ON  THE  CALEDONIAN  RAILWAY! 


of  which  has  an  inside  diameter  of  5  ft.  The  firebox 
provides  145  square  feet  of  heating  surface,  and  the  tubes 
1,470  square  feet,  the  total  heating  surface,  therefore, 
amounting  to  1,615  square  feet,  the  grate  area  being  21 
square  feet,  and  the  working  pressure  180  lb.  The  cylinders 
are  19  in.  diameter,  with  a  stroke  of  26  in.,  and  the  coupled 
wheels  are  6ft.  6in.  in  diameter.  The  bogie  wheels,  as  also  the 


Seiies  A  have  a  transparent  strip  of  celluloid,  whilst  Series  B 
have  an  edging  of  ebonised  wood.  The  celluloid  facing  being 
stepped  off  short,  viz.,  about  !/io'ni'  from  the  marking  edge, 
and  being  very  thin,  the  user  obtains  the  advantage  of  a  less 
tendency  when  inking-in  for  the  ink  to  run.  The  above 
description  applies  also  to  the  set  squares,  which  are  lightened 
by  the  inner  portion  being  cut  away,  leaving  about  l"1/,,,  in. 
width  of  material.    The  three  sizes  of  T-squares  made  are 


TOTAL.  7-2 


c  0 

TOTAL  53  O  O 


Fig.  2. — FOUR  WHEELED  COUPLED  BOGIE  EXPRESS  PASSENGER  LOCOMOTIVE  ON  THE  CALEDONIAN  RAILWAY. 


tender  wheels,  are  each  3  ft.  6  in.  in  diameter.  The  centre 
line  of  the  boiler  is  8  ft.  3  in.  from  rail  level,  whilst  the 
distance  from  the  rails  to  the  top  of  the  chimney  is  no 
less  than  12  ft.  11  in.  The  tender  runs  upon  eight  wheels, 
and  has  a  carrying  capacity  of  4,300  gallons  of  water 
and  space  for  4£  tons  of  coal,  and  weighs,  in  working 
order,  53  tons,  which,  along  with  54  tons  1\  cwt.,  the 
weight  of  the  engine  alone,  gives  a  total  weight  of  engine 
and  tender  of  107  tons  7$  cwt.      The  new  four  coupled 


18  in.,  24  in.,  and  31  in.  long,  with  either  the  hardwood  edge 
or  celluloid  edge,  whilst  of  the  two  makes  of  set  squares  the 
45  deg.  ones  have  the  right  angle  edges  12  in.  long,  and  the 
long  side  of  the  right  angle  of  the  60  deg.  square  17  in.  long. 
The  Vector  instrument  is  a  small,  neatly-made  pear  wood  set 
square,  whose  right-angle  sides  are  7  in.  and  4  in.  long,  whilst 
the  hinged  arm  has  the  advantage  of  a  range  of  over  90  deg. — 
that  is,  from  slightly  behind  the  horizontal  to  slightly  past 
the  vertical.  We  understand  that  all  these  drawing  tools, 
which  are  well  made  and  very  reasonable  in  price,  can  now  be 
had,  and  that  other  sizes  are  being  turned  out  for  the  market. 
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HOLZAPFEL'S  COMPOSITIONS  CO.  LTD. 

Manufacturers  and  Sole  Proprietors  of 

Holzapfel'S  INTERNATIONAL  ANTIFOULING  COMPOSITION 

THE   STRONGEST  ANTIFOULER  MADE. 

HOLZAPFEL'S  NATIONAL  ANTIFOULING  COMPOSITION 

(ror  the  North  Atlantic  and  Home  Trades).   Compares  favourably  in  price  with  ordinary  Oil  Paint. 

HOLZAPFEL'S  NOTED  "PINTOFF"  PAINT  AND  VARNISH  REMOVER. 

Does  not  Stain  or  Eoughen  Wood,  and  is  perfectly  Harmless  to  Hands  and  Brushes-     Send  for  Sample. 

HOLZAPFELS      DANBOLINE  COMPOSITION. 

Possesses  exceptional  qualities  for  adhering  to  iron  and  steel  surfaces,  and  for  preventing  corrosion. 


GRINDING  MACHINERY. 

EMERY  WHEELS. 

LUKE  &  SPENCER  Ltd., 


BROADHEATH, 

near  Manchester. 


Telegraphic  Address :  "  Emery,"  Altriuchaui. 
National  Tel.:  Altrincham,  No.  49. 


EMERY 

EMERY  GLASS,  and  FLINT  CLOTHS,  and 
PAPERS,  in  SHEETS  and  ROLLS. 

JOHN    OAKEY    AND    SONS  LTD. 

Wellington  Mills,  LONDON,  S.E. 


BABGOCK  &  WILCOX 

LTD., 

WATER  TUBE 

MARINE  BOILERS. 


WEIGHT 
SPACE. 


LARGE  SAVING  ■« 

GOVERNMENT  VESSELS. 

Merchant  Steamers. 

Passenger  Boats. 

YACHTS  &  TUCS. 

Constructed  to  pass  Board  of  Trade,  Lloyd's, 
Bureau  Veritas,  or  British  Corporation 

All  Straight  Tub"  s 
/  q,-/  No  Screwed  Joints. 

Aoy         Large  Water  Space. 
I  Of  I       Large  Steam  Space. 
'Jj>/     Rapid  Circulation. 
"/  No  Automatic  Feed. 
Easily  Cleaned. 


SUITABLE  FOR  HIGH  PRESSURES. 


Full  Particulars  on  Application. 

Oriel  House,  Farringdon  St., 

LtONDON, 


and: 


J  Telegraphic  Adobess) 

[ O  V(0 RP.U GATED.  LONDON) 


Contractor  to  the  Admiralty  s  Foreign  Governments  AL50  to  the  Leading  3TfftH5nip  5  other  (ompAni  E5  ' 
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S  SPRING 

fAsbes 


Farnley  Iron 

("Beat  Yorkshire") 

Leeds. 


The  Farnley  Iron  Co.  Ltd. 


STEAM  HAMMERS 

With  and  Without  Guides. 
HAND-WORKED  AND  SELF-ACTING. 

PATENT  BEVELING  MACHINES 

FOR  SHIPBUILDERS. 


DAVIS    &  PRIMROSE, 

ErUMEXTRCJH:. 


PHOSPHOR  BRONZE 


Cog  wheel  and  Vulcan  Brands. 


"White  Ant"  Metal 

Cheaper  than  Babbits  and  equal  to 
Magnolia. 


THE 


PHOSPHOR  BRONZE  CO.  LTD. 

Southwark,  London,  S.E. 


SPECIFY 

Lockfast  Iron 

FOR 

Propeller  Shafts. 

RICHARDSONS,  WESTCARTH  &  Co. 

Limited 

HARTLEPOOL. 


See  that  every  length 


TRADE 


TUCK  S  GENUINE  PACKING 


IS  ONLY  MANUFACTURED  BY 


MARK. 


TUCK  &  CO.  LIMITED. 


LONDON,  116,  Cannon  Street. 
CARDIFF,  103,  Bute  Docks, 
is  stamped  with  this.      BARRY  DOCKS. 


LIVERPOOL,  32,  Chapel  Street. 
NEWPORT,  Alexandra  Docks. 
DUBLIN,  Lower  Abbey  Street. 
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KF"  "THE  MARINER"  says:  The  volume  is  elegantly  and  withal  substantially  bound,  while  in  regard  to 
paper  and  boldness  and  clearness  of  printing,  both  of  the  text  and  of  the  illustrations,  it  CERTAINLY  LEAVES 
NOTHING  to  be  desired. 


THIRD  EDITION.    Illustrated  with  Plates,  Numerous  Diagrams,  and  Figures  in  the  Text.     18s  net 

STEEL  SHIPS: 

THEIR   CONSTRUCTION   AND  MAINTENANCE. 

A  MANUAL  FOR  SHIPBUILDERS,  SHIP  SUPERINTENDENTS,  STUDENTS,  AND  MARINE  ENGINEERS. 


AUTHOR  OF  "KNOW  YOUR  OWN  SHIP." 

Abridged  Contents. — Manufacture  of  Iron  and  Steel — Composition  of  Iron  and  Steel — Classification  of  Steel  Ships — Considerations  in 
making  choice  of  Type — Framing  of  Ships— Strains  experienced  by  Ships— Strengths  of  Ships  Construction  of  Ships — Alternative  Modes — 
Types  of  Vessels — Turret,  Self  Trimming,  and  Trunk  Steamers,  &c. — Rivets  and  Riveting— Pumping  Arrangements — Maintenance — Cement, 

Paint,  &c.-- Index.  

EXPERT  OPINIONS  RESPECTING  THE  ABOVE  WORK. 


S3"  As  to  Grasp  of  Subjects. 

"It  is  the  work  of  a  man  conversant  with  every 
point  and  every  detail  of  his  subject.  .  .  Indeed, 
the  hook  throughout  is  characterised  by  thorough- 
ness."—  The  Mariner. 

"It  would  be  well-nigh  impossible  to  give,  in  a  few 
lines,  any  adequate  idea  of  the  immense  amount  of 
practical  information  contained.  .  .  .  The  reader 
can  readily  believe  that  the  author  has  had  daily 
practical  experience  of  the  subject  he  writes  of." — 
The  Steamship. 


«fg"  As  to  Detail. 

"So  thoroughly  well  written  is  each  chapter  in 
the  book  that  it  is  difficult  to  select  any  one  of  them 
as  worthy  of  exceptional  praise.  .  .  .  Altogether 
the  work  is  excellent." — The  Engineer. 

"  Whether  he  be  dealing  with  the  testing  of  rivets, 
or  the  framing  of  a  prospective  Atlantic  greyhound, 
neither  pen,  pencil,  nor  time  have  been  spared  by 
this  painstaking  and  lucid  author." — Shipping  World. 

"Throughout  the  volume  detail  is  a  feature."— 

Journal  of  Commerce. 


As  to  Special  Chapters. 

"  The  chapters  on  the  manufacture  and  testing  of 
iron  and  steel  treat  of  subjects  not  often  discussed 
so  fully  or  so  ably   .    .    .    as  in  this  instance."— 

Engineer* 

"  The  chapter  (on  Types  of  Vessels)  is  the  longest, 
and  deals  in  considerable  detail." — Engineer's  Gazette. 

"  There  is  great  merit  in  the  chapter  on  Stress  and 
Strength,  and  in  that  on  classification  and  load  line 
assignment."—  The  Engineer. 

"In  the  chapter  (on  Strength)  we  are  given  a 
veritable  phalanx  of  facts;"—  Shipping  World. 


SEATON'S   MANUAL  OF 


21s.  net. 


15th  EDITION.    JUST  OUT. 


MARINE  ENGINEERING 


IS  THE   RECOGNISED  STANDARD  BOOK  ON   THE  SUBJECT. 

LONDON:  CHARLES  GRIFFIN  &  CO.  LTD.,  EXETER  STREET,  STRAND. 


WORKSHOP  COSTS: 

FOR    ENGINEERS    AND  MANUFACTURERS. 


SINCLAIR  PEARN  and  FRANK  PEARN. 

This  important  work  has  been  written  by  Experienced  Engineers  and 
Practical  Men  familiar  with  the  Necessities  of  every  Department  and 
Detail  of  Workshop  Costs  and  Expenditure  on  Labour  and  Material  ; 
provides  at  once  a  System  and  a  Check  for  all  Workshop  Operations 
and  their  Costs.  By  its  adoption  a  detective-like  plan  is  provided  for 
Employers  and  Works  Managers.  Worry  is  avoided,  and  work  is 
expedited,  while  the  ordinary  clerical  staff  can  carry  out  everything  that 
is  required. 

ONE  GUINEA  NET,  POST  FREE. 

Engineers'  Gazette  Office,  359,  Strand,  London,  W.C. 


THOMAS  CROMPTON, 


ASHTON,  nr  WIGAN, 

LANCASHIRE. 


GOVERNMENT  AND  RAILWAY  CONTRACTOR, 

Telegrams: — "Crompton,  Parklane,  Wigan." 

Home  and  Export  Manufac. 
turer  of  Best  Wrought  Iron 

WELDED  HINGES 

To  any  pattern. 
Suitable  for  Railways,  Loco- 
motives, Wagons,  Ship- 
builders, Engineers,  and  for 
all  Building  Purposes. 

Best,  Strong,  Bright, 
Steel  Butt  Hinges, 

The  only  make  outside  USA. 

Also  Banbury  and  Plate 
Locks.    Largely  exported. 

THE  BEST,  CHEAPEST,  AND 
MOST  DURABLE  HINGES 
AND  LOCKS  MADE. 

Established  over  a  Century. 
The  Prize  Medal,  London  Exhibition,  1862.    Liverpool,  1886,  Highest  Award. 


Ask  a  man 
who  owns  a 

Remington 

what  he  would  do 
without  it. 

Be  guided  by  his  answer. 


— Get  the  Idea 


REMINGTON  TYPEWRITER  COMPANY, 

100,  Gracechurch  Street,  London,  K.C. ; 
263,  Oxford  Street  (West  End  Branch) ; 
And  everywhere. 
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A  Record  of  all  the  Completed  Patent  Specifications,  with  Illustrated  Abridgements  of  thos«  relating  to  Engineering. 
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THE  LIVES  OF  THE  ENGINEERS. 
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By  Dr.  SAMUEL  SMILES. 


These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
instalments.  For  Particulars  and  Order  Form 
see  page  xi. 


FOR  AN 

ENGINEER'S  LIBRARY 

LOOK  ON   PACE  XI. 

If  you  do  not  see  the  book  or  set  of  books 
you  require,  or  would  like  to  make  additions 
thereto,  we  shall  be  glad  to  help  you. 


FOR  PARTICULARS  ADDRESS— 

The  Manager,  "Engineers'  Gazette," 

359,   STRAND,  LONDON. 


FOREIGN   PATENTEES  PREFER  ENGLAND. 

The  advantages  of  the  British  patent  law  apparently 
commend  themselves  more  to  foreigners  than  their  laws 
do  to  British  inventors,  judging  from  the  manner  in  which 
foreigners  apply  for  patents  in  this  country,  and  the 
disproportion  of  such  applications  to  those  which  English 
inventors  make  in  other  countries. 

It  is  probably  true  that  the  compulsory  working  require- 
ments of  European  countries  have  much  to  do  with  the 
disinclination  of  some  non-resident  patentees  to  make 
application  for  patents  therein,  as  the  difficulties  associated 
with  the  introduction  of  the  invention  in  their  own  country 
are  sufficiently  great  to  deter  them  from  entering  upon 
like  difficulties  in  another  country,  only  to  find  that  before 
they  have  passed  through  a  period  that  will  be  sufficient 
to  enable  them  to  make  their  invention  known  they  are 
called  upon  to  originate  and  maintain  actual  manufactures 
in  the  countries  in  which  their  patents  have  been  obtained. 
That  the  principle  of  free  trade  in  patents  is  for  the  good 
of  the  country,  we  presume  some  difference  of  opinion  may 
exist;  but,  whatever  the  opinions  may  be,  such  will  not 
be  enough  to  explain  away  the  fact  that  about  half  the 
patents  that  are  granted  in  this  country  are  granted  to 
foreign  patentees  and  inventors  not  residing  within  the 
United  Kingdom. 

During  the  year  1903  the  total  number  of  patents  issued 
by  the  British  Patent  Office  was  15,718,  the  number  of 
applications  for  patents  being  in  the  same  period  28,853, 
the  difference  between  the  figures  being  due  to  the  fact 
that  apparently  some  12,000  applicants  did  not  deem  it 
worth  their  while  to  carry  their  inventions  beyond  the 
provisional  stage.  Out  of  the  number  of  15,718  patents 
issued,  the  very  large  number  of  7,942  were  for  patents 
emanating  from  inventors  resident  abroad,  the  ratio  of 
patents  issued  to  foreigners  being  50'5  per  cent. 

During  the  same  time  in  America  out  of  31,582  patents 
issued  3,763  were  to  foreigners,  being  13'6  per  cent;  while 
in  Germany  out  of  9,964  patents  issued  3,630  were  to 
foreigners,  being  36'4  per  cent;  while  in  Austria  out  of 
4,440  3,038  were  to  foreigners,  the  proportion  being  68'4 
per  cent. 

From  these  figures  it  is  clear  that  foreigners  prefer  to 
come  to  England  with  their  inventions,  presumably  because 
of  the  variety  of  manufactures  here,  and  the  immense  trade 
that  awaits  them  in  connection  with  their  improvements, 
being  perhaps  further  impelled  to  make  the  choice  of  this 
country  owing  to  the  fact  that  no  obligation  is  imposed 
upon  them  to  set  up  a  manufacture  here  before  they  have 
found  a  proper  market  for  the  patents  that  they  have 
secured. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED   BY    MESSRS.    MARKS   AND  CLERK. 

The  folloiving  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  ^Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  jjost  fret  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


The  following  Applications  were  made  on  Saturday, 
June  10th. 

Bottles,  Glass,  &c. 

12130    C.  MAIN  WARING  &  II.  M.  DARRAH.  Glass-bevelling 

machines. 

10185    E.  GOLDSTEIN.    Bottle  stoppers* 


Building  and  Construction. 

12133    D.  McINTYRE.    Floors  of  buildings. 

12137    W.  CAMERON.    Window  fasteners. 

12147    D.  McLEAN.    Prevention  of  down  draught  in  chimneys. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

12142  A.  L.  ELLISTON  &  F.  H.  SHARPE.  Automatic 
message  receiver,  date  indicator,  and  time  check  com- 
bined. 

12183    J.  TRANTOM.    Recording  apparatus  for  payments. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc. J 

12124  C.  A.  &  F.  J.  MILLER.    Cycle  lamps  (acetylene). 

12125  C.  A.      F.  J.  MILLER.    Cvcle  lamps  (acetylene). 
12165    TRIUMPH  CYCLE  CO.  LTD.,  and  C.  W.  HATHAWAY. 

Spring  forks  for  cycles. 
12167    J.  JOFEH.    Non-vibrating  handle    for  cycles. 


Electrical. 

12170  H.  EDMUNDS  and  P.  DAWSON.  Cables* 

12171  H.  EDMUNDS  and  P.  DAWSON.  Cables* 
12182    R.  P.  MYERS.    Arc  lamps. 

12193    W.  E.  EVANS  (The  Allgemeine  Elek.  G-es.,  Germany). 

Starting  and  controlling  alternating  current  motors. 
12002    S.  A.  BHISEY.    Electric  bells. 


Engineering  and  Mechanical. 

12127    O.  HOFFMANN.    Valves  for  fire-extinguishing  instal- 
lation. 

12138    H.  E.  LUPTON  and  W.  CALVERT.  Valves. 
12151    T.  HENRY.    Hand-driven  circular  saws. 

12157  A.  B.  LEES.    Hose  coupling. 

12158  N.  DAMN.  Valve  gear  for  direct-acting  steam  pumps. 
12177    K.  O.  PHILLIP.    Hydraulic  presses* 

12189    T.  S.  &  F.  F.  COLBOURNE.    Adjustable  table  spindle 

bearings  for  circular  saws. 
12198    H.    FRANKLIN    and   R.    J.   ISAACSON.  Friction 

clutches.* 


Furniture  and  Domestic. 

12121    A.  WOOD  and  W.  CAPPER.    Teapots,  coffee  pots,  etc. 
12180    R.  G.  AVHITAKER.    Ironing  machines. 
12188    J.  B.  SCHAFER.    Pudding  moulds. 


Hardware. 

12125    E.  VAUGHAN.    Dovetail  brackets  for  bedsteads. 
12140    W.  H.  PLANT.  Corkscrew. 
12195    A.  H.  MARSCH.  Clasps* 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

12160  A.  A.  EVANS.  Electric-catalytic  process  for  obtaining 
fixed  gases  from  any  carburant.  - 

12162  J.  BINNS  and  BINNS  &  SPEIGHT  LTD.  Slow  com- 
bustion stoves.* 

12164  A.  E.  COLLETT.  Valve  for  low-pressure  distant  light- 
ing gas  burners. 

12168  J.  BOOTH  &  BROS.  LTD.,  and  R.  G.  BELL.  Charging 
and  discharging  heating  furnaces. 

12176  E.  KORT1NG.  Gas  retort  settings  and  regenerating 
furnaces  therefor.* 

12187    T.  H.  WILLIAMSON.    Heating  apparatus. 


Jewellery,  Clocks  and  Music. 

{Including  Phonographs,  etc.) 

12166  E.  KLABER.  Cases  of  mechanically-operated  pianos. 
12194    H.  KUAKE.    Grand  pianos.* 


Leather  Goods,  including  Machinery. 

12155  K.  SALZBERG.    Detachable  handles  for  bags.* 

12173  J.  RODGERS.    Harness  and  saddle.* 

12174  W.  R.  MUDD.    Boot  and  shoe  machinery. 
12197  C.  AlELVILL  and  H.  GONNE.    Leg  guard* 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

12153    H.  DOLLMAN.    Mandrels  for  the  manufacture  of  coid 
drawn  steel. 

12200    H.  J.  H ADDON  (Fellner  and  Ziegle,  Germany).  Treat- 
ment of  finely-granulated  ores. 


Optical,  Mathematical,  etc.,  Instruments. 

12163    DE  GRAVE,  SHORT,  &  CO.  LTD.,  and  H.  FARNS- 
WORTH.    Beam  scales. 


Printing  and  Typewriting. 

12123    J.  J.  HART.    Polychromatic  printing. 

12131    W.    K.    MACKAY    and    C.    HARDISKEY.  Type 

setting  and  forming  machines. 
12146    C.  L.  NEVVLAND.    Colour  printing. 

12199    E.  LANKES.    Production  of  backing  for  printing  illus- 
trations.* 


Railways  and  Tramways. 

12135    J.  J.  ATTRIDGE.    Trolley  wheels  for  tramways  and 
light  railways. 

12150    J.    SHAW.       Apparatus    for    compressing   bonds  of 
electric  railways. 


Sanitation. 

(Including  Building  and  Hardware.) 

12149  S.  H.  ADAMS.  Screening  or  settling  tanks  for  sewage. 
12161    W.  MYCOCK.    Cleaning  carpets,  vacuum  process. 
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Shipbuilding  and  Navigation. 

12175    E.  BODE  and  K.  BOTTCHER.    Floating  cranes. 


Spinning,  Weaving,  and  Allied  Trades. 

12129    A.  J.  JACKSON.    Shuttles  for  weaving  looms. 
1216U    J.   Y.    JOHNSON  (Bad.  Aniline   and    Soda  Fabrik, 
Germany).    Discharging  pasts  for  use  in  discharging 
of  dyed  fabrics. 
12196    A.  SCHVEKIZENZEE.    Machine  for  pressing  seams.* 


Stationery  and  Paper. 

12141    J.  BANCROFT.    Disintegrating  rags. 

12144    J.  J.  HACKETT.    Machine  for  edging  wall  paper. 

12154    C.  RILEY.    Invoice  forms. 


Steam  Boilers  and  Fittings. 

12139    E.  RAMSBOTTOM.    Sevcn-flued  steam  boilers. 


Tyres. 

12172  H.  BODDINGTON.  Tyre  protecting  device. 
12184    C.  ROSSEL.    Covers  for  elastic  tyres.* 


Vehicles,  Wheels,  etc. 

12132    \Y.  A.  LELEAN.    Driving  and  steering  gear  of  auto- 
mobiles. 

12192    W.  B.  HARTRIDGE.    Road  vehicle  wheel.. 


Wearing  Apparel. 

12123    G.  W.  AVISON.    Tics  and  attachments  therefor.* 


Miscellaneous. 

12122  S.  COWPER-COLES.    Enamelling  metals. 

12131  R.  HAMNETT.    Machine.-,  for  planking  felt  hats. 

12136  W.  J.  FLEMING.    Sifting,  etc.,  jewellers'  sweepings. 

12143  W.  PAULL.    Safety  hammers  and  rings. 

12145  C.  W.    PIKE.    Means    for    holding    and  suspending 
periodicals. 

12148  A.  L.  PROCTOR.    Means  for  carrying  umbrellas,  etc. 

12152  J.  HINE.    Match  striker  to  be  inserted  into  pipes. 

12156  G.  M.  WILLIAMS.    Fastening-  lids  of  boxes.* 

12159  A.  T.  CRICHTON  and  W.  BANNERMAN.    Glass  water 
gauges.* 

12178  D.  BREMSLEY.    Umbrella  * 

12179  J.  WEEKAUF.    Portable  fan. 

12181  J.  FEINENBURY.    Scissors,  shears,  etc. 

12186  F.  H.  BYNE.    Devices  for  portioning  out  butter,  etc. 

12190  J.  LOWMAN.    Machinery  for  finishing  corks. 

12191  J.  LOWMAN.    Machinery  for  finishing  corks. 
12001  C.  LOST.    Diving  drums.* 


The  following  are  the  Applications  for  Week  ending 
June  17th. 

Agriculture,  including  Implements. 

10773a,  1904.    R.  HOOTON  and  J.  NOBLE.  Fertiliser. 
12206    G.  BARKER  ( Jansens  Bros.,  Belgium).    Artificial  oats.* 
12493    G.     BARKER    (Kanawha    Implement     Co.,  U.S.A.). 
Hoes.* 

12581    J.    A.    DUMBRELL   and  J.    TURNER.      Hoes  and 
harrows. 


Arms  and  Ammunition. 

12230    J.  GORST.    Sight  elevators. 

12364    B.  E.  S.  STOCKER.    Rifle  and  shot  gun  cleaner. 
21375    M.  L.  JANNITTI.    Range  finder  for  back  sights  of 
ordnance. 

12400  F.  WIGLEY.    Shell  and  projectile  fuses. 

12401  F.  WIGLEY.    Shell  and  projectile  fuses. 

12463    S.  W.  HIRALO,  W.  W.  BARLOW,  and  W.  CHARLES- 
WORTH.    Setting  fuse  apparatus. 
12539    F.  J.  CHOLES.    Portable  traversing  miniature  target.* 


Bottles,  Glass,  &c. 

12274    J.  G.  HENRICH.    Retaining  corks  in  bottles. 

12435    G.  HIPPOLYTE  JOULIN.    Manufacture  of  envelope 

from  rushes,  etc.,  for  bottles,  etc.* 
12483    R.  FOOTE.    Mineral  water  syphons. 

12489  W.  M.  MACDONALD.    Bottle  cases  and  boxes. 

12490  A.,  B.  A.,  PEARCE,  BLANTER  the  Younger,  and  G. 

W.  CHALONER.    Bottle  filling  machines. 
12195    G.  F.  CHANCE  and  CHANCE  BROS.    &    CO.  LTD. 
Wired  glass. 


Building  and  Construction. 

12254    E.  H.  BENTLEY.    Dust  and  draught  excluder  for  doors. 
12282    H.  N.  WILSON.    Cellular  steel  fireproof  building  con- 
struction.* 

12295    J.  M.  PETTYHOHN.    Moulds  for  building  blocks.* 
12298    R.  O'BR YEN  and  DRESPEKER  LTD.    Surfacing  or 

polishing  mosaic,  etc. 
12318    S.  WARREN  and  C.  ELC0CK.    Casement  stays  and 

fastenings. 

12376    A.  ROBERTS.    Painters'  ladders,  etc. 

12464    C.  EHRHARD.    Draught  excluders  for  doors,  windows, 

6tc. 

12474  F.  E.  TAYLOR.    Combined  sink  and  bath  for  cottages, 

etc. 

12475  J.  W.  HOUGHTON.    Chimney  cowls. 

L2502    J.  S.  PULLA.    Facing  tile  moulding  machines. 

12532    J.  J.  RATHBONE  and  J.  E.  BUTLER.    Chimney  cowl. 

21883a,  1994.    R.  W.  H.  RODNEY.    Friction  roller  apparatus 

for  sliding  doors. 
12567    A.  TEVONDEREN  and   L.   POLLAERT.       Box  for 

moulding  artificial  stone  blocks.* 


Chemistry  and  Photography. 

12273    E.  S.  CHENEY.    Photographic  mount  * 

12291  A.  CLASSEN.  ,  Electrolytic    production    of  lustrous 

metallic  coatings  upon  metals.* 

12292  C.  D.  ABEL  (Actien  Gesellschaf t  f ur  Anilin  Fabrikation, 

Germany).    New  salts  of  para-amino-benzoic  ether. 

12310  R.  and  W.  HAHNE.  Copying  vignettes  for  photo- 
graphic purposes.* 

12144  J.  Y.  JOHNSON  (The  Badische  Anilin  and  Soda  Fab- 
rikation, Germany).  Reduction  of  indigo  and  similar 
colouring  matters. 

12526    C.  D.  ABEL  (Act.-Ges.  fur  Anilin   Fab.,  Germany). 

Preparations  of  pepsin  containing  hydrochloric  acid. 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

12522    J.  TRANTON.  Recording  apparatus  for  cash  tills,  etc. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

12256  A.  R.  SPIERS.    Cycle  saddle  clip. 

12365  T.  STAGE  Y.    Motor  cycle  belts. 

12409  B.  SINCLAIR.    Cycle,  etc.,  speed  gear. 

12531  L.  ZEIDLER.    Cycle  and  motor  cycle  free  wheel  hubs. 

12556  W.  COWLEY.  Umbrella  and  sunshade  support  and 
carrier  for  use  on  the  handle  bar  of  cycles. 

12571  W.  A.  OYVBRIDGE.  Combination  and  geared  hubs 
for  cycles. 

12606    A.  PITON.  Bicycles* 


Electrical. 

12205    VERITYS  LTD.  and  W.  G.  PIPKIN.      Joining  up 

electric  circuit  wires,  etc.* 
12212    F.  WOODHEAD.    Trolley  for  overhead  electric  traction 

systems. 

12218  J.  DUGDILL.  Pricker  or  bit  for  electric  casing  for 
insertion  of  screws. 

12221    G.  G.  HEPBCRN.    Electrolytic  apparatus. 

12241  W.  GLENNON.  Swivelling  mercury  contact  for  electric- 
tram  cars,  etc-. 

12249    G.  W.  H.  SIMPSON  and  P.  MAY.    Depositing  metals 

from  solutions  electrically. 
12253    F.  T.  KELLEY.    Electric  accumulator  plates. 
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112284  J.  B.  NINOGGIA  and  L.  B.  MERE.  Electric 
tremblers.* 

12294    J.  and  R.  LINDSAY.    Electric  trolley  pole. 

12307  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).  Time  limit  device  for 
electric  switches. 

12315  B.  G.  BLAMCUSER,  E.  C.  BLAMCUSER,  N.  KRIBS, 
and  W.  J.  BAURLE.    Galvanic  batteries.* 

10319  J.  P.  LOWE  and  D.  F.  BOISSEVAIN.  Switch  operat- 
ing mechanism.* 

12  337    F.  HARRISON.    Mercurial  vapour  lamps. 

12341    J.  M.  SLOCUM.    Sanitary  attachment  for  telephones* 

12367  C.  A.  SAHESTROM.    Electrical  ozonizers  * 

12368  E.  D.    MACKRAY  (H.  J.  Mackray,  Constantinople). 

Electric  overhead  conductors. 
12382    P.  ARNHEIM.    Automatically  selecting  instruments  in 

telegraphy  and  telephony. 
12386    G.  B.  MARZI.    Alternating  current  dynamos. 
12399    J.  MOORES.    Electric  dumb-bell. 
12406    R.  KNOLL.    Telephone  mouthpiece.* 
12418    B.  G.  LAMME.    Distribution  of  energy  to  commutator 

electric  motors  from  a  three-phase  alternating  current 

source.* 

12420    J.  W.  BUELL.    Combined  electric  railway  cab  signal 

and  automatic  block  system.* 
12424    J.  KITSEE.  Telegraphy* 

12431  M.  B.  FIELD.    Electrical  instruments. 

12432  D.  C.  CANIZARES.    Automatic  electric  cut-outs  or  in- 

terrupters.* 

12473    T.  B.  READER.    Junction  box  for  electric  cables. 
12485    W.  T.  ST.  AUBIN.    Magnetic  compasses. 

12505  T.  C.  HODGKINSON.    Electric  hair  brush  * 

12506  T.  C.  HODGKINSON.    Electrical  massage  apparatus.* 

12507  THE   BRITISH    THOMSON-HOUSTON  CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).    Electric  meter 

prepayment  mechanism. 
12536    F.  R.  POPE.    Incandescent  electric  candle  fittings. 
12543    M.  FOURQUES.    Universal  telephone  call.* 
12546    R.  W.  PAUL.    Apparatus  for  use  with  Nernst  lamps. 
12559    G.  K.  B.  ELPHINSTONE.    Electrical  resistances. 
12586    E.  RAYMOND-BARKER.    Electric  telegraphy. 
12591    G.  MARCONI.    Electrical  accumulators. 
12593    G.  H.  HILL.    Magnetically-operated  switches.* 
12595    SIR  O.    J.   LODGE,    A.    MUIRHEAD,   and   E.  E. 

ROBINSON.    Vapour  electric  apparatus. 
12598    S.  HORVATH    and  THE    "  UTILITY "    CO.  LTD. 

Incandescent  electric  lamps. 


Engineering  and  Mechanical. 

12204  W.  HORSFALL.  Imparting  and  transmitting  motion 
to  machinery. 

12226    C.  WALTON  and  G.  H.  KEYNER.      Attaching  rock 

drills  to  their  stands. 
12231    R.  E.  BARNETT.    Boring  tools  for  lathes,  etc. 
12235    A.  KENLEY.    Lever  body  raiser. 
12244    S.  GUZIK.    Bending  and  upsetting  machines.* 
12258    M.  MATTHEWS.    Fluid  turbines.* 
12275    W.  M.  MURPHY.    Slewing  machine  attachment* 
12283    H.  H.  LAKE  (Ingersoll-Sergeant  Drill  Co.,  U.S.A.). 

Channeling  machines.* 
12287    H.  SHARPLES.    Atmospheric,  etc.,  hammers. 
12299    T.  D.  PRESCOTT,     J.  C.  PRESCOTT,   and   H.  A. 

PRESCOTT.  Turbines* 
12303    H.  H.  LAKE  (Ingersoll-Sergeant  Drill  Co.,  U.S.A.). 

Channeling  machines.* 
12309    H.  HEDTFELD.    Lifting  jacks* 
12313    J.  B.  DE  BORD.    Water  motors* 

12326  G.  KIRBY.    Goods  haulage  or  lifting  hook. 

12327  A.  BOYD.    High  speed  engines. 

12347  C.  H.  W.  KOHLUS.  Suspension  mechanism  for  couple 
joints  of  rolleys  working  a  vertical  plane.* 

12359  J.  N.  RUSSELL.  Heating  water,  etc.,  by  condensation 
of  steam. 

12361    H.  M.  RUSSELL,  Jun.    Mechanism  for  transmitting 

rotary  motion. 
12370    D.  G.  CROZIER.    Straight  way  valves  * 
12374    H.    H.    LAKE    (Aurora    Automatic    Machinery  Co., 

U.S.A.).    Throttle  valves* 
12381    W.  REUTER.    Clampino-  device* 
12/384    W.  REUTER.    Gripping  tongs* 

12411    F.  HARGREAVES  and  J.  G.  HUDSON.    Steam  traps* 
12422    J.  T.  PICKERING  and  B.  D.  HEALEY.  Hoisting 
apparatus. 

12426    J.  D.  ROOTS.    Clutch,  change-speed,  and  reversing  gear. 

12428  S.  H.  NORLEDGE.    Extension  pulley. 

12429  F.  A.  ERRINGTON.    Automatically  released  driving 

clutch.* 

124  36    J.  L.  ARIZTIA.    Wave  motors. 


12443    C.  DRU  DRURY.    Stop  valves. 
12448    W.  H.  RUSSELL.    Hydraulic  jacks.* 

12456  J.  PINATEL.  Vice.* 

12457  J.  YULES  LECOCHE.    Hydro-pneumatic  power  trans- 

mission apparatus. 
12465    C.   EICKELBERG.    Cage  junction  platforms  for  pit 

ll  L*  ■  I'd  S 

12513  S.  D.  HOLDEN  and  F.  V.  RUSSELL.    Change  speed 

gear. 

12514  A.  W.  KING  and  C.  ROGERS.    Driving  link  for  lathe 

carriers. 

12517  C.  H.  BRYANT  and  F.  L.  MATTHEW.  Pumps. 

12518  S.  C.  DAVIDSON.    Centrifugal  fans. 

12519  F.  J.  H.  LASCELLES.    Automatic  closing  of  throttle, 

12534  C.  WEIDMANN  and  P.  HOFFMANN.  Pneumatic  rock- 
drill  valve  gear.* 

12549  R.  F.  DRURY  (W.  Leslie,  India).  Portable  water  tanks 
or  "pakhals."* 

12551  J.  McCRACKEN.  Spanners. 

12552  T.  C.  WILLIAMS  and  R.  G.  WILLIAMS.  Automatic 

wagon  and  carriage  coupling. 
12561    N.  M.  BROWN.    Noble's  combing  machines. 
12568    H.  KAY.    Polishing  machines. 
12589    H.  W.  LAKE.    Beer  engines* 

12597    M.  ROZSA.    Transportable  apparatus  for  heating  and 

mixing  materials.* 
12599    THE  UNITED  ENGINEERING  CO.  LTD.,  and  J. 

McRAE.    Pipe  couplings. 
12602    R.  ALLEN.    Draw  gear  for  traction  engines. 

12608  F.  H.  PFUTZNER.    Tallow  dividing  apparatus.* 

12609  W.  D.  TILDEN.    Multiple  discharge  pump.* 


.Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

12264  J.  BONNICAST  (T.  Garnet,  France).  Carburetters.* 

12378  J.  H.  JOHNSON.  Carburetter.* 

12398  C.  KOERTE.    Heavy  oil  carburetters. 

12430  A.  C.  C.  WALKER.    Explosion  engines. 

12486  M.  C.  HUNTER.    Silencing  and  cylinder  scavenging 

device  for  explosion  engines. 

12496  E.  ERRARD.    Helix  sparking  plug* 

12527  H.  GERARD.    Crank  handle  for  explosion  motors.* 

12590  K.  MANN.    Electrical  igniters.* 


Engines,  Steam. 

12279    J.P.HALL.    Steam,  etc.,  engines.* 

12437    E.  PICLOCK.    Starting    locomotives    provided  with 
superheaters.* 

12449  E.  F.  MUSGRAVE  and  J.  MUSGRAVE  &  SONS  LTD. 

Regulation  of  super-heated  steam. 

12450  V.  DEFRAYS.    Compound  engines. 

12577  M.  GREVENBROICH.    Rotating  wheel  blades  in  multi- 

tier  steam  or  gas  turbines.* 

12578  F.   POLETTO.    Compensation-balance  device   for  the 

distribution-valve  mechanism  of  steam  engines.* 
12601    M.  H.  P.  R.  SANKEY.    Steam  turbines. 


Food  Products. 

12308  P.  ERLEY  and  J.  L,  KOHL.  Apparatus  for  cooling 
beer,  etc. 

12393  F.  M.  WESTON.  Produce  storing  bins  for  grain, 
grocers,  etc. 

12419  J.  McINTOSH  (trading  as  Scobie  and  Mcintosh).  Mar- 
malade cutter  and  shredder. 

12445  A.  LOVELL.  Preservation  of  provisions  in  air-tight 
tins,  etc. 

12469    I.    ISAKIEIVIEY.    Coffee  biggins. 


Furniture  and  Domestic. 

12217    G.  H.  DOPPING  and  A.  F.  WATSON.     Hot  water 

supply  apparatus. 
12225    J.  HALL.    Egg  testing  apparatus. 
12288    J,  H.  HALLETT.  Cabinets. 

12321  E.  GOOLD.  Heating  apparatus  for  domestic  purposes. 
12324    W.  SPARKS  and  W.  H.  TONKS.  Trays. 

12331  F.  RUSSELL  &  CO.  LTD.,  A.  NEIL,  and  W.  R.  NEIL. 

Hot  plates  for  cooking  ranges.* 

12332  F.  RUSSELL  &  CO.  LTD.,  A.  NEIL,  and  W.  R.  NEIL. 

Gas  cooking  range. 
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12363  W.  G.  H.  BERRY.  Bracket  for  hanging  roller  blinds.* 
12369    W.   T.  THOMSON  (American  School  Furniture  Co., 

U.S.A.).  Desks* 
12403    W.  PALMER.    Egg  boilers. 

12412    W.  K.  LEE  and  W.  K.  THOMAS.    Double  cased  port- 
able oven.* 

12438    E.  G.  WOHLGEMTJT.    Curtain  protectors* 
12442    MINISTER  &  CO.  LTD.  (E.  Heinrich,  Germany).  Port- 
able pincushion. 

12466  M.  C.  COLLIER.    Folding  cribs* 

12467  C.  T.  H.  BRINK.    Fastening    together    and  hoisting 

school  benches,  desks,  etc.* 
12494    W.  CHADWICK  and  G.  PATTERSON.    Outdoor  seat 
covers. 

12504    W.  H.  MACKEE.    Portable  folding  table  for  ships' 
li^rtlis  etc 

12645    H.   H.    SHUTTLE  WORTH   and   T.    S.  SHUTTLE- 
WORTH.    Machines  for  washing. 
12660    J.  T.  CONNELLY.    Operating  the  dolly  of  a  wash-tub.* 
12610    M.  OPPENHEIMER.    Self-door  closer. 


Hardware. 

12207    J.  H.  DALES.     Bolt  head  and  washer  for  fastening 

tapering  flanges,  etc. 
12223    J.  H.  ASHTON.    Screw  nail. 

12239    A.  D.  MATHEWS  and  C.  E.  TIMINGS.    Mouldings  for 
fire  curbs. 

12243    R.  PFEFFEL  and  B.  BEUCHLER.    Horse  shoe* 
12301    C.  B.  PAGE.  Cans* 

12318    C.  J.  CARROLL  and  J.  II.  PURNELL.    Wire  nails  * 

12322    H.  E.  WILLIAMS  and  W.  H.  PEACH.  Handle. 

12329    W.  WINSTANLEY-MOUNSEY.    Self  boring  screw.* 

12335    D.  MARSHALL.    Locking  nuts,  bolts,  studs,  etc. 

12342    F.  BARNES.    Lock  nut  device. 

12351    J.  JENKINS.  Locks. 

12395    J.  W.  BINNS.    Candle  sticks  or  holders. 

12433    W.  A.  MATTHEWS  and  G.  BRADSHAW.  Springs. 

12470    H.  HENNEN.    Horse  shoes.* 

12451    V.  HOXIE-    Wire  staple  making.* 

125i2    Y.  HOXIE  and  W.  F.  TRUMAN.    Wire  staple  making. 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

10320    J.  E.  GREEN AIV ALT.    Roasting  furnaces* 
12251    A.  E.  KINDERLIN.    Gas  generator.* 

12289  H.  W.  WOODALL  and  A.  M.  DOUGALL  WICKHAM. 

Vertical  retorts  for  coal  carbonisation.* 

12290  M.  FRIEDMAN.    Burners  for  vaporised  liquid  fuel* 
12300    F.  FORSTER.    Crucible  furnaces* 

12344  J.L.TAYLOR.    Heat  utilising  utensil  for  cooking,  etc., 

purposes. 

12345  J.  L.  TAYLOR,    Heat  utilising  stove. 

12357  J.  H.  CROFT  and  J.  COLLINS.  Regulator  for  incan- 
descent gas  burners. 

12365  "  RHENANIA  "  SPAHNSCHANZENUND  KOHLE- 
NANZUN  DE  FABRIKS,  C.  HEINTZ.  Process  for 
producing  fire  lighters.* 

12383    J.  HUBNER  and  J.  MAYER.  Thermostats. 

12408    J.WATSON.    Gas  polishing' iron. 

12152    J.  SPAN.TA  ARD.    Fire  extinguishing  apparatus. 

12453    J.  GENTRUP.    Sifting  or  screening  apparatus.* 

12468  M.  DEL  AGE.  Manufacture  of  and  heating  by  radio 
incandescent  bodies.* 

12479    E.  HUTCHINSON.    Motor  vehicle  and  cycle  lamp. 

12498  T.  MILLS  and  HALLS  and  PHILLIPI  LTD.  Furnace 
draught  regulators. 

12508    C.  BURNETT.    Cooling,  screening,  and  loading  coke. 

12516    J.  NOLL.    Manufacture  of  briquettes* 

12563    L.  WILSON.    Gas  producers. 

12565  M.  BLACKLOCK.  Shelves  for  the  ovens  of  cooking 
ranges. 

12569    H.  S.  SAUNDERS.    Container  for  paraffin. 
12585    J.  E.  FOXLEE.    Oil  lamps. 

12605  H.  H.  LAKE  (Deutsche  Gasglulicht  Aktiengesellschaft 
Auerge?ellschaft,  Germany).  Dirt  retainers  for  gas 
nozzles. 

12607    L.  P.  GOURLEY.    Spirit  stoves* 


Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

12250  J.  N.  HARRINGTON.  Phonographs. 

12343  IT.  FOWKES.    Phonograph  record  storing  cabinet. 

12434  W.  MENZEL.    Musical  instrument  keyboards* 

12562  J.  CENTER.    Practicing;-  chanters  or  bagpipes. 

12604  P.  WETZEL.  Clocks* 
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Leather  Goods,  including  Machinery. 

12435    D.  E.  HIPWELL  and  W.  E.  PINDER.     Boots  and 
shoes. 

12500    W.  BARBER.    Boot  and  shoe  soles  and  heels. 
12557    J.  T.  MILLER  and  I.  COOKE.    Outer  fly  for  heels  of 
boots  or  shoes. 

12572    T.   C.   ELLIS.      Machine  for  use  in  the  manufacture 
of  boots  and  shoes. 


Medical. 

12203  L.  EILERTSEN.  Preparing  and  colouring  plastic  sub- 
stances used  for  dental  purposes. 

12211    V.  THOMPSON.    Specific  or  salve  for  eczema,  etc. 

12245    M.  A.  GAPF  (nee  Gapf).    Hernial  bandages.* 

12269    C.  P.  T.  ROUX.    Douche  apparatus.* 

12370  A.  ZANDLER.  Bags  for  patients  suffering  froni 
gonorrhoea. 

12358    S.  A.  BHISEY.    Bust  improving  device. 
12360    R.  MEYER.    Water  bags  for  medical  or  surgical  pur- 
poses. 

12379    SAISERSTOFF  FABRIK.    Respiratory  device* 
12447    E.  A.  DAVIS  and  C.  C.  KNIGHT.    Abdominal  belts.* 
12535    A.  ROUSSEAU.  Masks  for  administrating  anaesthetics  * 
8528a    C.  W.  DAWKINS  (Massey-Harris  Co.  Ltd.,  Canada). 
Attachment  of  spring  teeth  to  cultivators. 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

12454  S.  O.  COWPER-COLES.    Electro-deposition  of  copper, 

12455  S.  O.  COWPER-COLES.    Removing  metallic  cylinders 

from  mandrels  on  which  they  are  electro-deposited. 
12462    J.  C.  REED.    Moulding  and  casting  hollow  articles. 
12582    W.  S.  ROCK.    Separation  of  gold  and  other  metals  from 

sea  water. 


Optical,  Mathematical,  etc.,  Instruments- 

12271    P.  E.  LEWIS.    Bore  hole  surveying  instruments. 
12355    S.  D.  CHALMERS  and  H.  S.  RYLAND.  Manufacture 
of  tovic  lenses  for  spectacles,  etc. 

12509  K.  O.  LEON.    Automatically  indicating  at  a  distance 

the  instantaneous  position  of  an  object  at  a  distance. 

12510  J.  B.  F.  JULES  PORCHET.  Designing  instrument.* 
12596    T.  ENGLISH.    Drawing  instruments. 


Printing  and  Typewriting. 

12265    A.  J.  BOULT  (Columbia  Typewriter  Manufacturing  Co., 

U.S.A.).  Typewriters.* 
12362    J.  PINEL.    Type  casting  and  setting  machine.* 
12404    T.  J.  SMITH.    Jointing  of  cylindrical  plates  for  pottery 

printing,  etc. 

12441    S.  E.  GUNYON    (The    Duplex    Printing    Press  Co., 

U.S.A.).    Web  feeding  roll.* 
12524    J.  A.  COREY.    Mounting  of  electrolytic  stereotype,  etc., 

printing  surfaces. 


Railways  and  Tramways. 

12228    D.  A.  VICKERY.    Safety  rail  loader. 

12296  R.  C.  LOWRY.    Increasing  adhesion  between  wheels  and 

rails.* 

12297  R.  C.  LOWRY.    Increasing  adhesion  between  wheels  and 

rails.* 

12311    S.  DRESNER.    Railway  wagon,  etc.,  brake. 
12352    P.  J.  PORTMAN.    Railway  signalling  apparatus. 
12405    F.  T.  MORRISH.    Railway  wagon  buffers. 
12482    J.  HAYNES.    Shackles  for  coupling  railway  wagons,  etc. 
12488    J.  B.  TONGE.    Permanent  way  for  railways  and  tram- 
ways. 

12548  E.  B.  KILLEN  and  G.  BRAND.  Railway  couplings. 
12574    W.  COOPER  and  W.  A.  HUNTER.    Fog  and  junction 

signalling  apparatus  for  railways. 
12579    E.  J.  HILL  and  J.  F.  ROBINSON.    Axle  box  guides  of 

railway  wagons. 
12594    BRITISH    THOMSON-HOUSTON    CO.    LTD.  (The 

General  Electric   Co.,   U.S.A.).       Electric  railway 

systems. 
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Sanitation - 

(Including  Building  and  Hardware.) 
12219    J.  BAER.    Sluice  valves. 

12316    J.  N.  MORISON.    Device  for  raising  closet  seats. 
12415    C.  H.  THOMPSON.    Ventilation  of  water  closets* 
12481    H.  SPIVEY.    Treatment  of  sewage,  etc. 
12576    P.  BRANDT  and  L.  KRAINER.    Removing,  catching, 
and  rendering  innocuous  the  dust  from  carpets. 


Shipbuilding  and  Navigation. 

12222    H.  H.  MULLINER  and  A.  F.  PETCH.  Submarine 
boats. 

12238    A.  H.  CHILDS.    Releasing  automatically  boats,  ships' 
weight,  etc. 

12262  G.  W.  FRAZIER.    Electrolytic  ships'  bottom  cleaner* 

12263  G.  W.  FRAZIER.    Electrolytic  ships'  bottom  cleaner. 
12305    W.  PECK.    Ship  propellers* 

12328    F.  D.  BELLEW.    Releasing  gear  for  boats,  etc. 
12414    C.  and  C.  S.  TAYLOR.    Seat  and  life  raft  combined* 
12446    C.  CHAPMAN  &  CO.  LTD.  and  H.  WALDER.  Ship 

steering  apparatus.* 
12451    P.  V.  KLITZING.    Floating  docks. 
12461    J.  McKIRDY.    Scraper  for  cleaning  ships'  decks,  etc.* 
12C55    J.  GUDGEON.    Ships'  rudders  and  steering  gear  there- 
for. 

12584    W.  W.  WOOD  (I.  S.  A.  Evseiev,  Russia).    Stern  hulls 

of  steam  vessels  and  their  propellers.* 
12600    P.  L.  T.  HEROULT.    Effecting  marine  propulsion.* 


Spinning,  Weaving,  and  Allied  Trades. 

12208  F.  RIVETT  and  S.  OLDHAM.    Burners  for  gassing 

yarns. 

12209  F.  RIVETT  and  S.  OLDHAM.    Split  drums  for  wind- 

ing frames. 

12220  R.  ALLAN  and  J.  GORDON.  Spindles  for  spinning, 
etc.,  frames. 

12233  W.  G.  HEP  (La  Societe  dite  Peignages  et  Filatures  de 
Bourre  de  Soie,  France).  Spinning  and  like 
apparatus.* 

12237    W.  BRAILSFORD.    Loom  spindle  studs. 

12246  F.  W.  MOORE.    Embossed  fibrous  material. 

12247  F.  W.  MOORE.    Forming  designs  on  opposite  sides  of 

a  sheet  of  fibrous  material.* 
12255    J.  STRATTON,  E.  S.  SEYMOUR,  E.  A.  CLAREMONT, 
and  W.   J.   GLOVER  &   CO.  LTD.  Calendering 
machines.* 

12257    H.  B.  ARUNDEL.    Burners  of  gassing  machines. 
12268    H.  WILDT.    Knitting  machines. 
10419a  H.  &  M.  SOUTHWELL  LTD.    Weaving  looms. 
12323    W.  &  W.  PICKARD.    Rings  for  spinning,  etc.,  machines. 
12330    R.  Q.  W.  SMITH.    Manufacture  of  pile  fabrics  such  as 
carpets. 

12333    O.  H.  HASLAM.    Weft  stop  motion  for  looms. 

12373    H.  H.  LAKE  (J.  S.  Wilson,  U.S.A.).    Circular  looms* 

12385  C.  M.  HANSEN.  J.  C.  E.  CARLSSON,  and  C.  W. 
MULLER.  Looms* 

12394  W.  TWEED  ALE.  Cotton  spirning  machines  and  draw- 
ing' rollers  thereof. 

12487    R.  DUNCAN.    Milling  machinery  for  cloth  finishing. 

12491  O.  P.  HARING.    Cotton  picking  machines.* 

12492  A.  ABEGG.    Loom  shuttles. 


Stationery  and  Paper. 

12234  C.  A.  DORAN.    Blotting  tablet. 

12272  A.  F.  BOWEN.    Rubber  attachment  for  pencils. 

12413  R.  BINNS.    Manufacture  of  paper* 

12484  J.  G.  ROBERTS.    Card  holder  and  stand. 

12523  W.  ERKENS.    Paper  making  machines* 

12564  A.  SOMERVILLE.  Envelopes. 


Steam  Boilers  and  Fittings. 

12304    E.  JOLICARD.    Water  tube  steam  generators* 

12423    W.  H.  W ATKINSON.  Steam  superheater  for  locomotive 

type  boilers. 
12511    H.  McPHAIL.    Steam  generators. 

12515  THE  VULCAN  FOUNDRY  LTD.  and  W.  COLLING- 
WOOD.    Boiler  stay  steam  tight  washer  nut  and  bolt. 

12521  C.  KLAS  FOLLENAAR,  J.  H.  PROCTER,  and  W.  A. 
WALLACE.    Steam  generator  furnaces, 


Toys,  Games,  and  Sport. 

12280  B.  F.  FOWLER.    Rocking  horses  and  chairs. 

12285  G.  WIDNER.    Parlour  game  and  apparatus. 

12350  C.  MARTEN.    Manufacture  of  golf  balls. 

12397  J.  H.  FENWICK.    Golf  ball. 

12402  J.  F.  KEMPE.    Musical  toy. 

12471  P.  RETTIG.    Recquet,  etc.,  presses. 

12573  F.  G.  ROLLASON  and  C.  HYATT.    Race  game. 

12575  P.  JONES.    Toy  or  game. 


Tyres. 

12227  T.NEWTON.  Indiarubber  tyres. 
12276    J.N.LYONS.    Pneumatic  tyres.* 

12349    L.  E.  OTTO,  R.  RUSSELL,  and  W.  W.  BENNETT. 

India-rubber  tyres. 
12380    A.  DESCHAMPS.    Tyre  lever* 


Vehicles,   Wheels,  etc. 

12214    B.  J.  P.  ROBERTS.    Speed  indicators. 

12236    J.  BUCHANAN.    Automatically  braking  road  vehicles. 

12248    C.  T.  SCHOEN.    Rolling  car  wheels.* 

12262    E.  W.  SARGEANT.      Supporting     passengers'  knee 

aprons  on  trams,  'buses,  etc. 
12267    A.  TURNER.    Speed  indicators* 

12302    P.  MACFADYEN  (M.  Arbuthnot,  India).  Vehicles. 
12306    J.  Y.  JOHNSON  (Anon  des  Forges  de  Douai,  France). 

Opening  and  closing  waggon  and  other  doors'. 
12336    A.  N.  PORTEOUS.    Speed  indicator  for  motor  cars. 
12354    S.  D.  HOLDEN  and  F.  V.  RUSSELL.  Differential 

gearing  for  motor  road  vehicles. 
12372    A.  N.  THORPE.    Vehicle  brakes. 

12377    J.  PAGE  and  F.  H.  NORRIS.    Road  charts  for  motor 
cars,  etc.* 

12459    S.  STEWART.    Dust    settling     apparatus    for  road 
vehicles. 

12480    T.   F.  WAUGH.    Speed  change  lever  quadrants  for 
motor  vehicles. 

12497    E.  LEBRUN.    System  of  vehicles  with  conjugated  direc- 
tions.* 

12512    S.  D.  HOLDEN  and  F.  V.  RUSSELL.    Motor  vehicle 
brakes. 

12537  K.  BRIGNATZ  and  G.  ABRECHT.    Vehicle  spring  hub. 

12538  J.  TYLOR  &  SONS  LTD.  and  A.  P.  DONNISON. 

Motor  car,  etc.,  driving  mechanism. 
12558    S.  KNIGHT.    Variable  speed  gearing. 


Wearing  Apparel. 

12240    J.  FRASER.    Reversible  and  revolving  heel  pad. 

12260  J.  B.  THAIN.    Hat  holder. 

12261  J.  R.  COVER.    Hat  holder. 

12281    L.  C.  COLLINS.    Garment  supporters.* 

12293    C.  BAYER.    Ladies'  stocking  suspender. 

12325    L.  J.  LANE.    Legging  overcoat. 

12340    L.  FLETCHER.    Ladies'  veil  holders. 

12353    A.  J.    BOULT    (United  Shoe    Machinery    Co.  Ltd., 

U.S.A.)       Machine    for     forming     and  inserting 

fastenings. 
12410    D.  O.  MOODY.    Hat  retainer. 
12421    F.  HIGSON.    Trc user  stretcher  and  presser.* 
12439    F.  ALDRIDGE.    Preventing  the  busks  of  corsets  coming 

unfastened.* 
12458    T.  HILTON.  Leggings* 

12501    H.  C.  STANLEY.    Fastening  wearing  apparel. 
12528    A.  L.  DELION.    Detachable  hat  leathers. 
12530    E.  LEFEVRE.    Dress  and  skirt  holders* 
12550    F.  H.  WRIGHT.    Supports  for  ladies'  neckties,  lielts, 
and  the  like. 

12566    J.  THOMPSON  and  A.  HE  VANS.    Lace  fasteners. 
;    <3.  LEVY.  Buttons. 


Miscellaneous. 

12210  J.  W.  THOMPSON.    Utilising  the  spent  bark  of  tan 
pits. 

12213  F.  WOODHEAD.    Clip  for  securing  advertisements. 

12215  L.  H.  GRUNDY.    Protective  larva  incubator. 

12216  S.  ZYLBERLAST.    Cooling  apparatus. 

12224  R.  G.  ANDERSON.    Pegs  for  picketing  horses. 

12229  M.  BACHMER.    Cigarette  and  cigar  tipping  machine. 

12232  W.  CRUIKSHANK.    Sack  chutes' for  mills,  etc. 

12242  J.  N.  GODALL.    Conduit  coupling  device.* 

12252  G.  COUPLAND.    Sack  fastener.  '  , 

12259  R.  I.  LIENHARD.    Reducing  machine  * 


THE    PRACTICAL    ENGINEER— INVENTIONS    SUPPLEMENT.  977 


12266  P.  FRENCKMANN.  Manufacture  of  parchment-like 
skin.* 

12277  H.  CATHEL1NEAU  and  A.  HENRY.    Plastic  trans- 

parent nroduct-  for  manufacture  of  fibres,  films,  etc. 

12278  H,  CATHELINEAU  and  A.  HENRY.    Plastic  trans- 

parent product  for  manfacture  of  fibres,  films,  etc. 
12286    J .  C.  DALLAS  and  T.  HOGAN.    Handle  fastener. 
12312    J.  D1NN0LIER.    Cigar,  cigarette,  etc.,  cases.* 
12314    J.  F.  SCANLAN.    Horse-cleaning  brushes. 

12316  J.  GERLACH  and  H.  REF.    A  floating  device  for  bath- 

ing. 

12317  J.  E.  HOLDS  WORTH.    Straining,  mixing,  and  blend- 

ing machine. 

12331  J.  LEHBAUER.  Binding  metal  boxes  with  metal 
without  nailing. 

12338  G.  GARDNER.    Can-body  forming  machine* 

12339  C.  SMITH.    Stopping  and  controlling  horses. 
J2ii6    .1.  JOFEH.    Advertising  mirror. 

12371  N.  V.  PITTS  and  R.  P.  ATKINS.  Vibrating  screen 
mechanism.* 

12396    J.  E.   LIVSEY  and  G.   S.   HEYWORTH.    Can  for 

painters,  polishers,  etc. 
12407    J.  "  L.    STEIN GASSER.       Grinding    and  polishing 

apparatus. 

12110    C.  A.  KETHELSTRASSE.    Composition  for  cleaning 

and  polishing  metal  plate.* 
12417    D.  O.  MOODY.    Stand  for  the  display  of  goods  in 

windows. 
12427    H.  SARBUTTT.  Churns. 

12440  L.  W.  KERSHAW.  Securing  the  edges  of  wooden  boxes 
together.* 

12460  F.  WACHENDORF.  Varnish  for  producing  a  matt 
surface.* 

12472    T.  ABBOTT  and  J.  O.  JARRETT.    Rose  bowl  net. 

12476  T.  PHILLIPS.    Self-measuring  spirit  urn. 

12477  J.   WESTWOOD,    C.   BARTER,    and  T.  TAYLOR. 

Brass  lacauering  table. 

12478  M.  MACNAMARA.    Bridle  for  painting  brushes. 

12499    W.  W.  HARMAN.    Making  picture  and  photo  frames. 

12603    A.  C.  BOURSOT.    Facilitating  tobacco  lighting. 

12520  THE  ASSOCIATED  PORTLAND  CEMENT  MANU- 
FACTURERS (1900)  LTD  and  O.  L.  ELLIS.  Print- 
ing stave  machines  for  casks. 

12.52.3    A.  DE  DEMPTINNE.    Eliminating  the  odour  of  tish 

12529  H.  H.  LAKE  (Agnew  Auto-mailing  Machine  Co., 
U.S.A.).    Addressing  snd  sorting  machines.* 

12533  E.  BARTHELMESS.  Purifying  blast  furnace  gases  for 
dissolving  gases  in  liquids.* 

12540  A.  W.  CHALLAND  (T.  J.  Carroll,  Canada).  Cheese 
cutting  and  computing  machine.* 

12544  M.  FLETCHER.  Collapsible  box  and  drum  for  adver- 
tising. 

12517    J.  DAVIES.    Method  of  attaching  horse  shoes. 

12553  A.  TERR  ANT.    Curtain  brackets  and  holders. 

12554  F.  E.  FURNI VALL.    Head  and  shoulder  support. 
12570    J.  F.  MASON.    Construction  of  box  keys. 

12580    G.  C.  DRAGER.    Receptacles  for  condensed  milk  tins. 

12587  H.  C.  QUELCH.    Bellows  for  scent  sprayers.* 

12588  J.  PULLEIN.    Handles  for  trunks,  etc. 
12592    R.  W.  C.  STRONG.    Fly  catching  appliance. 
12603    W.  EVANS.    Advertising  puzzles. 


  LITERATURE. 

"  The  Inventor's  Guide  to  Patent  Law  and  the  New 
Practice."  By  James  Roberts,  M.A.,  LL.B.  London: 
John  Murray,  Albemarle  Street,  W. 
As  the  author  states  in  his  introduction,  this  little  book  is 
written  for  those  who  require  a  simple  explanation  of  the 
law  and  rules  governing  the  grant  of  patents,  and  informa- 
tion as  to  the  proper  manner  of  protecting  their  inventions, 
so  as  to  avoid  the  risk  and  consequences  of  premature 
disclosure  of  their  ideas.  It  is  founded  on  the  author's 
larger  work  on  "The  Grant  and  Validity  of  British  Patents 
for  Inventions,"  but  is  complete  in  itself,  and  deals  in  a 
very  concise  and  simple  manner  with  the  various  sections 
of  patent  law  and  practice,  with  special  regard  to  the  Act 
of  1902  and  the  new  rules  and  practice  consequent  thereto. 
In  order  to  clearly  illustrate  each  explanation,  the  author 
gives  a  very  brief  epitome  of  an  actual  case  of  a  similar 
nature,  and  he  seems  to  have  carefully  selected  simple  cases 
involving  but  a  few  words  to  render  the  point  at  issue 
perfectly  clear  to  the  lay  mind.    In  dealing  with  the  new 


practice,  which  only  started  with  the  beginning  of  the 
present  year,  the  author  naturally  is  obliged  to  be  some- 
what prophetic  in  his  advice.  We  notice  that  he  states 
that  the  applicant  is  not  restricted  in  the  number  of  claims 
that  he  may  file;  but  from  the  experience  of  many  appli- 
cants during  the  last  few  months,  it  would  appear  that 
the  Comptroller  of  the  Patent  Office  is  determined  to  very 
strictly  interpret  the  rules  on  this  point,  and  to  demand 
the  fewest  possible  number  of  claims,  all  redundant  claims, 
or  those  not  differing  in  any  marked  degree  from  their 
predecessors,  being  rejected.  This  is,  however,  a  very 
minor  point  as  far  as  the  ordinary  inventor  is  concerned, 
and  the  book  should  prove  of  great  assistance  to  the  would- 
be  patentee. 


"  Tools  for  Engineers  and  Woodworkers,  including  Modern 
Instruments  of  Measurement."  By  J.  Horner.  London  : 
Crosby  Lockwood  and  Son,  Stationers'  Hall  Court,  EC. 
The  author  of  this  work  is  well  known  for  his  many 
writings  and  contributions  on  the  general  subjects  of 
machinery,  pattern  work,  and  allied  arts.  In  this  volume 
of  over  300  pages,  with  450  illustrations,  we  are  given  the 
chief  features  concerning  tools  as  understood  in  the  more 
restricted  use  of  the  word.  It  is  adapted  particularly  to 
workers,  as  the  title  indicates,  and  gives  a  very  clear 
insight  into  the  principles  and  proper  use  of  cutters,  the 
correct  angles,  and  general  instructions  for  best  results. 
It  is  surprising  even  to-day,  with  the  amount  of  literature 
that  has  appeared  from  time  to  time  on  the  subject,  the 
small  proportion  of  operators  who  really  study  the  proper 
use  of  the  tools  they  work  with,  but  rely  mostly  upon 
rule  of  thumb  and  what  they  learnt  when  apprentices. 
This  should  give  way  to  a  more  systematic  understanding 
and  knowledge  of  the  subject,  with  a.  resultant  increase 
of  output,  less  waste,  and  better  results.  The  book  is 
divided  into  six  sections  and  28  chapters,  and  although 
much  of  the  discourse  is  applicable  to  both  the  engineer 
and  the  woodworker,  we  think  that  in  future  editions  the 
author  would  find  it  advantageous  to  separate  the  matter 
and  give  two  volumes.  After  a  general  survey  and  dealing 
with  tool  angles,  Section  I.  opens  up  with  chisels,  chisel-like 
tools,  and  shearing  tools.  All  the  leading  forms  of  chisels 
are  fully  considered,  the  various  types  of  plines,  hand 
chisels,  and  allied  forms  for  metal  working  and  other 
special  forms.  Section  II.  deals  with  scraping  tools. 
Section  III.  is  on  tools  related  to  both  chisels  and  scrapes, 
types  of  saws,  the  set  of  teeth,  files,  milling  cutters,  and 
boring  tools  for  wood  and  metals,  and  a  chapter  on  taps 
and  dies.  The  next  section  details  punches,  hammers,  and 
caulking  tools,  moulding  and  modelling  tools,  and  miscel- 
laneous tools  and  tool  handles.  Section  V.  is  devoted  to 
hardening  and  tempering,  tool  grinding  and  sharpening, 
giving  particulars  of  various  types  of  emery  wheels  and 
grindstones,  and  their  special  uses.  The  last  section  treats 
of  tools  for  measurement  and  test — i.e.,  gauges  of  all  forms. 
Under  this  heading  comes  accuracy  of  work,  line  and  end 
measure,  straight  edges,  surface  plates,  squares,  protractors, 
scribing  blocks,  compasses  and  dividers,  calipers,  micro- 
meter and  vernier  measurements,  depth  and  rod  gauges, 
snap,  cylindrical,  and  limit  work,  also  screw  threads,  wire 
and  reference  gauges,  indicators,  and  templeting.  The 
above  remarks  only  deal  with  a  portion  of  the  many  tools 
considered,  but  sufficient  have  been  enumerated  to  enable 
the  reader  to  gauge  the  usefulness  and  comprehensive 
nature  of  the  volume.  It  fills  a  gap  that  has  long  been 
felt  to  exist,  and  the  author  is  to  be  congratulated  upon 
the  result.  We  anticipate  a  ready  sale  for  the  work,  as 
it  is  one  that  should  be  read  by  all  those  in  any  way 
connected  with  the  handling  of  hand  and  machine  tools. 

Books  Received. 
''Revue  de  lTngenicur  et  Index  Technique."     No.  1, 
Vol.  VI.    Paris  :  Association  de  la  Presse  Technique. 


978         THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

COMPILED  BY   MESSRS.   MARKS  AND  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  July  24th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

4068    WEIGHT  &  WRIGHT.    Flexible-soled  sandals. 

4103  NASH.  Machines  for  washing  bottles  and  other  vessels 
of  a  like  nature. 

5982  JEYNES  &  GREEN.  Method  of  and  apparatus  for 
corrugated  metal  plates;  with  which  apparatus  may 
be  combined  devices  for  shearing-  and  bending  the 
said  plates.    [Post-dated  July  14th,  1904.] 

The  plate  is  fed  to  the  first  pair  of  rolls  A  B,  which  are 
plain  for  the  purpose  of  guiding  the  plate.  It  then  passes 
to  the  next  pair,  which  produce  one  corrugation.    A  further 


pair  add  a  corrugation  on  each  side  of  the  first.  The  plate 
then  passes  between  another  pair  having  a  shearing  device 
D.  After  being  corrugated  and  sheared,  the  plate  can 
be  bent  to  any  desired  curve  by  a  device  consisting  of  two 
fixed  rolls  and  an  adjustable  one  C. 

G128    BURDH.    Apparatus  for  cooling,  heating,  and  similar 
purposes. 


Metal  sheets  are  bent  in  opposite  directions  to  form 
separate  chambers.    The  sheets  on  one  side  have  surface 


nodules  and  on  the  other  side  surface  ridges  to  keep  the 
sheets  apart.  The  illustrations  show  a  side  elevation  in 
section  and  a  horizontal  section  of  a  complete  condenser. 
An  enlarged  view  of  the  plates  is  also  shown. 

6285    FISCHER.  Phonographs. 

8421    H1GLEY  (Higley).    Crossing  permit  and  like  apparatus 
for  controlling  trains  on  railways. 

Means  are  provided  in  the  crossing  permit  apparatus  for 
preventing  the  simultaneous  release  of  a  tablet  at  one  end 
of  the  section  and  a  crossing  permit  at  the  same  time  or 
at  the  other  end  or  for  the  release  of  the  tablet  in  the 
crossing  permit  apparatus  previous  to  the  replacement  of 
both  permits  in  their  respective  slides,  and  also  means  for 
locking  the  latter  home. 

8548    ROTTENBURG  &  BARKER.    Devices  for  clamping 
wires  or  cords. 

The  clamping  device  consists  of  a  circular  nut  or  screw 
head  which  can  be  screwed  up  against  a  surface,  the  latter 
having  projections  on  it  placed  at  intervals  around  screw 
head. 

10916  VON  HINKE,  nee  VISIN.  Apparatus  for  plotting  the 
course  and  determining  the  range  of  ships  and  other 
objects. 

11048    GRAY.    Inverted  incandescent  billiard  table  light. 
11084    CAROL  AN   (General   Electric  Co.).      Apparatus  for 
supplying  water  and  liquid  fuel  to  steam  generators. 

The  object  of  the  improvements  is  to  provide  a  combined 
fuel-and-water  pump,  capable  of  supplying  fuel  to  the 
burner  and  water  to  the  boiler  in  proportionate  amounts 


for  normal  operation,  and  which  is  capable  of  varying  the 
relation  between  the  amounts  of  fuel  and  water  supplied 
to  the  burner  and  boiler,  to  compensate  for  the  varying 
conditions  of  service. 

11118    DAVIDSON.    Table  game. 

11162  LEIN.  Kitchen  implement  for  facilitating  the  manipu- 
lation of  cookiug  pots,  lids,  and  similar  objects. 

11175    HOLZRICHTER.    Pocket  cigarette-making  apparatus. 

11189  JOB  DAY  &  SONS  LTD.  and  DAY.  Machinery  or 
apparatus  for  packeting  dry  goods. 

11085    CAROLAN  (General  Electric  Co.).    Steam  generators. 

The  main  improvement  consists  of  a  device  which  supports 
Hie  whole  weight  of  the  coils,  the  coils  being  formed  in  a 
single  rigid  nest  by  passing  through  plates  A.  The  sup- 
porting device  consists  of  a  crossbar  arranged  diametrically 
over  the  coil  and  fixed  to  the  plates  A.    Standards  are 
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rigidly  connected  to  the  ends  of  the  crossbar.  These 
standards  are  removably  seemed  to  supports  exterior  to 


the  casing  of  the  boiler,  and  on  the  supports  being  removed 
the  coils  will  be  free  to  drop  out  of  the  casing. 

11129    APPLETON  &  OULTON.  Brakes. 

The  improvements  relate  to  that  class  of  brakes  in  which 
the  periphery  of  a  drum  forms  the  braking  surface.  For 
this  purpose  the  brake  drum  is  surrounded  with  a  strip  of 


sheet  steel  that  will  assume  a  position  clear  of  the  periphery 
of  the  drum  when  free  from  external  pressure.  A  rope  is 
coiled  round  the  flexible  covering,  and  is  secured  by  one 
end  to  a  fixed  point  and  the  other  end  to  an  operating  lever. 

11233  UNION  ELEKTRICITATS-GES.  Electric  meters  for 
three-phase  alternating  electric  circuits.  [Date 
applied  for  under  International  Convention,  May 
15th,  1903.] 

The  invention  consists  of  an  electric  meter  system  for 
three-phase  electric  circuits  having  four  Tvires  and  non- 
inductively  loaded  between  the  neutral  on  one  side  and 
the  three  main  leads  on  the  other  side,  in  which  either 
directly  or  indirectly  in  one  part  of  the  meter  system  the 
product  of  the  difference  of  the  currents  in  two  of  the 
main  leads  and  the  difference  of  voltage  between  the  same 
is  measured,  and  in  another  part  the  measurement  is 
obtained  of  the  product  of  the  current  in  the  third  main 
lead  and  the  difference  of  potential  between  this  main 
lead  and  the  neutral  lead,  the  sensibilities  of  the  two  com- 
binations being  regulated  in  such  a  way  that  the  energy 
measurement  required  will  be  proportional  to  the  sum  of 
the  energies  measured  in  the  two  combinations. 

11240    LEESON  &  HILL.    Manufacture  of  footballs,  cricket 

balls,  end  other  balls  used  in  games. 
11303    JOB  DAY  &  SONS  LTD.  and  DAY.    Machinery  for 

forming  or  making  paper  bags. 
11316    THOMAS  &  DUNNE.    Cigarette  or  cigar. 
11344    IMRAY  (Deutsche  Waff  en  und  Munitions-Fabriken). 

Look  mechanism  for  small  arms  with  sliding  breech 

bolt  action. 

One  advantage  of  the  construction  is  to  prevent  the  lock 
being  fitted  together  without  the  breech-bolt  head  and 
insert  it  into  the  breech  casing,  as  it  is  only  by  means  of 


the  breech-bolt  head  that  the  parts  are  secured  together, 
the  turning  of  the  same  being  made  to  effect  the  screwed 
connection  of  the  firing  pin  with  the  locking  piece. 

11364    MEBZ  &  PRICE.    Electric  alternating  current  distri- 
buting systems. 


11264    THAYER.    Electrically-propelled  vehicles. 

An  automobile  is  provided  with  an  electric  motor  and 
storage  battery.  The  vehicle  is  adapted  to  travel  over  the 
track9  of  a  railway  supply  system  with   the  motor  in 


circuit  with  the  supply  system,  and  to  travel  over  a  track- 
less road  independently  of  the  system,  the  motor  m  this 
case  being  in  circuit  with  the  storage  battery  previously 
charged  from  the  supply  system. 

11376  MOREL.  Apparatus  for  sterilising  liquids.  [Date 
applied  for  uuder  International  Convention,  May  18th, 
1903.] 

11422    SUTTON,  LORD,  <fe  KERR.    Exercising  appliances. 
11448    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  switches. 


This  is  a  novel  construction  of  switch  for  controlling 
alternating-cnrrent  molors.  It  consists  of  a  main  switch 
A  for  controlling  the  primaiy  circuit  of  the  motor,  a  switch 
B  for  controlling  the  secondary  circuit,  and  a  handle  C 
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arranged  to  operate  both  said  sv  itches.  Means  are  also 
provided  for  operating-  the  main  switch  independent  of  the 
handle  to  reverse  the  motor. 

11437    CLARK   (Goldschmid).    Process  of  and  apparatus  fov 
refining;  ores. 

The  revolving  furnace  is  heated  by  a  water-gas  flame. 
The  working  of  tht  furnace  may  be  so  regulated  as  to 
enable  three  zones  to  be  distinguished  therein,  drying  and 
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preliminary  heating  being  effected  in  the  highest  portion 
of  the  furnace,  oxidation  and  fusion  in  the  middle  portion, 
and  reduction  and  distillation  in  the  lower  portion.  The 
ore  is  charged  through  the  shoot  A. 

11452    SIR  W.  G.  ARMSTRONG,  WHITWORTH,  &  CO. 

LTD.  and  SODEAU.  Regulation  of  the  pressure  of 
pumped  or  compressed  fluids  and  appliances  therefor. 


In  a  pump  governor  which  is  fitted  with  a  valve  con- 
trolled by  a  diaphragm  and  balanced  hy  a  spring  acting 
against  the  pumped  or  compressed  fluid,  an  auxiliary 
diaphragm  is  used  to  overcome  the  effect  of  variation  of 
steam  pressure  on  either  side  of  the  valve. 

11466  WITSCHI  -  STUDER.  Apparatus  for  eliminating 
moisture  from  alimentary  substances.  [Date  applied 
for  under  International  Convention,  May  19th,  1903. J 

11705  LEHMANN.  Method  of  thawing  or  raising  the 
temperature  of  frozen  foodstuffs. 

11793  MYERS.  Clip  for  holding  and  displaying  boots  and 
shoes. 

11829  CARL  HAMEL  AKT.-GES.  and  SCHUTTE.  Ring 

spinning  frames. 

11830  VON  KAUFFMANN  &  MEDBERG.    Manufacture  of 

artificial  stone  for  paving,  decorative,  and  other 
purposes. 

Waste  slate  is  ground  partly  finely  and  partly  coarsely. 
Three  mixtures  are  then  formed  separately,  which  are  mixed 
together  with  a  weak  solution  of  phosphate  of  soda  and 
then  with  coarsely-ground  slate,  and  then  subjected  to 
pressure  in  moulds,  after  which  it  is  treated  with  suitable 
chemicals  and  then  dried. 


11532    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (Allege- 
roeitie  Electricitats-Geselkchaft).  Prepayment  meters. 


HSS2.hu 


An  auxiliary  lever  A  is  connected  to  the  switch  or  valve 
mechanism  by  means  of  a  spring,  which  alternately  tends 
to  open  and  close  the  switch  or  valve. 

11704    PETERS.    Machine  for  manufacturing  nuts. 

Nuts  are  stamped  from  solid  metal  in  a  machine  of  the 
type  shown,  the  metal  being  hot  or  cold.  The  series  of 
sectional  views  shows  the  various  operations  to  which  the 


nut  is  subjected.  The  nut  A  is  first  countersunk,  and  is 
then  sheared  off  by  a  punch,  and  subsequently  finished  by 
passing  under  variously-shaped  dies. 

11720    GREEN  &  HALLAM.    Electric  switches. 


The  switched  lever  is  fulcrummed  at  A,  and  its  free  end 
is  caused  to  rids  over  a  ball  which  is  normally  pressed 
upward  by  a  spring.  The  switch  lever  is  thus  held  securely 
in  either  of  its  two  positions. 

11888    DUCKWORTH,     EDDLESTON,     &  WHALLEY. 

Automatically  replenishing  weft  in  looms  for  weaving. 
12363    LAURIE.    Fastenings  and  holders  for  doors  and  the 

like. 

12519    LEGE.    Apparatus  for  facilitating  instructional  target 
practice  with  ordnance. 

Comprises  a  vertically  movable  target  and  a  recorder, 
adapted  whilst  moving  in  accordance  with  the  changes  of 
elevation  of  the  gun  to  travel  transversely  across  the  target 
independently  of  the  gun,  and  make  a  continuous  mark 
or  record  across  the  target. 
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111)82  SCHERMULY.  Deep  boring.  [Rights  under  Patents, 
etc..  Act,  1901,  not  granted.]  [Application  dated 
May  25th,  1904.] 


The  apparatus  is  adapted  to  be  used  for  jumping,  as  well 
as  rotary  and  rope  boring.  Two  discs  with  indented 
bin-faces  are  used,  so  that,  in  jumping,  one  disc  rotates  while 
the  other  moves  up  and  down. 

12245  BRITISH  THOMSON-HOUSTON  CO.  LTD.  and 
CUBITT.  Electric  switches,  circuit  breakers,  and 
the  like. 

This  invention  consists  in  an  improved  construction  of 
circuit  bleaker,  embodying  the  feature  of  a  magnetic 
tripping  solenoid  A  having  a  balanced  armature  B.  The 


armature  is  restrained  by  a  spring  in  the  usual  manner, 
and  by  adjustment  of  the  controlling  force  of  the  spring 
the  tripping  device  may  be  regulated  to  cause  the  circuit 
breaker  to  open  under  any  given  current  conditions  within 
the  range  of  the  apparatus. 

12039  ROBSON.  Apparatus  for  vaporising  ammonia  and 
reabsorbing  ammoniacal  and  other  gases  soluble  in 
water. 

DOBSON.    Couch  rolls  of  paper-making  machines. 
HOLLING  WORTH    (Crompton    and    Knowles'  Loom 
Works).    Warp  stop  motions  for  looms  or  the  like. 
VOKE'S.    Artificial  granite,  and  process  for  the  manufac- 
ture of  the  same. 
A  combination  of  granite,  marble  chips  (or  both),  marble 
dust,  and  any  suitable  colouring  matter,  with  cement,  and 


12665 
12671 

12940 


causing  the  whole  to  solidify  by  the  addition  of  water,  and 
by  drying  after  being  placed  in  moulds  to  impart  to  it  the 
necessary  shape. 

12744    POUPARD.    Weighing  machine. 


To  prevent  the  weights  on  compound  weighing  machines 
being  stolen,  staples  or  loops  are  provided,  upon  which 
the  weights  are  attached,  the  staples  or  loops  being  fixed 
near  the  end  of  the  steelyard  as  shown  in  the  drawing. 

12891    LAKE  (Miller).  Clutches. 

One  clutch  member  is  thrust  against  another  with  any 
desired  degree  of  pressure  by  wedges  operated  by  a  lever 
or  by  a  hand  screw,  the  wedges  being  forced  between  toggle 
links  or  between  the  shaft  and  the  links,  each  pair  of 
links  having  one  member  pivoted  to  a  stationary  abutment 


and  the  other  to  the  movable  clutch  member.  The  arrange- 
ment is  self-locking  for  any  position  of  the  lever  or  screw, 
and  the  pressure  need  not  be  maintained  on  the  latter  to 
maintain  a  pressure  between  the  clutch  members,  so 
obviating  loss  of  power  and  generation  of  heat. 

12911    DAVIS.    Pump  valves,  stop  valves,  and  the  like. 

The  valve  is  provided  with  a  main  valve  and  supplemen- 
tary valve  seats.  The  supplementary  seat  consists  of  an 
expansible  packing  ring  held  in  place  by  a  fixed  guard  ring. 


The  illustration  shows  one  form  of  valve,  one  half  being  in 
the  closed  and  the  other  half  in  the  open  position.  Various 
modifications  are  described. 

13012    SHERARD    COWPER-COLES    &    CO.    LTD.  and 
COWPER-COLES.    Method  of  and  means  for  pro- 
ducing electrotypes. 
The  vat  is  divided  into  compartments,  and  the  mould  is 
suspended  in  the  electrolyte  from  the  negative  pole  and  at 
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a  suitable  distance  from  the  anode.  The  electrolyte  is 
caused  to  follow  a  zig-zag  course  in  passing  through  the 


vat,  and  is  then  passed  through  a  sieve  and  conducted  to 
a  settling  tank,  from  which  the  filtered  solution  may  be 
re-conducted  through  the  vat. 

13065    BATEMAN,     PUMFEEY,     &     GIBSON.  Double 
friction  clutch  for  motor  road  vehicles. 


The  central  portion  is  loose  on  the  shaft,  and  formed 
with  two  clutch  surfaces,  against  •which  similar  clutch 
surfaces  are  thrust  in  the  usual  way. 

13193  CHARRIER  &  LIVACHE.  Variable-  speed  gear  for 
cycles  and  motor  cars,  with  or  without  free-wheel 
action. 

The  chain  wheel  is  provided  with  an  internal  toothed 
ring  A,  which  engages  with  three  planet  pinions  loosely 


mounted  on  the  hub.    A  small  wheel  B  is  loosely  mounted 
on  the  fixed  axle,  and  adapted  to  be  engaged  cither  with 
teeth  on  the  chain  wheel  or  teeth  on  the  fixed  axle,  so  that 
different  speeds  may  be  obtained. 
13233    OGILVY.    Manufacture  of  fire  tongs. 
13377    ROUX,  GOM1N,  &  THOMPSON.    Improvements  hror 
connected  with  the  purification  of  coal  gas,  and  with 
the  resultant  by-products. 


13311  SINCLAIR.  Smoke-consuming  apparatus  for  steam 
boiler  and  other  furnaces. 

The  furnace  door  is  made  flush  against  the  front  plate 
of  the  boiler,  and  is  provided  with  perforation  through 
which  the  air  is  admitted  and  directed  to  the  top  of  the 
furnace  tube  by  a  suitably  placed  inner  flap. 

13378  BENNETT  (Thompson).  Boxes  for  carrying  hats  and 
the  like.  , 

13395    PRATT.    Machines  for  pressing  and  finishing  cloth. 

13495  CHORLTON.  Methods  of  and  means  for  regulating 
the  supply  of  gaseous  mixture  to  internal-combus- 
tion engines. 


A  metal  rod  is  enclosed  in  a  chamber  and  is  exposed  to 
the  flame  of  the  combustible  gas.  The  expansion  or  con- 
traction of  the  rod  serves  through  lever  connections  to 
regulate  the  supply  of  the  combustible  gas  and  air. 

13527    HUGHES.      Electrical     measuring     and  indicating 
devices. 

Consists   of  a  coil  through  which  the  current  to  be 
measured  passes,  and  a  permanent  magnet  carried  on  a 


I3G27 

disc,  to  the  pivot  of  which  disc  a  pointer  is  attached  which 
indicates  on  a  suitable  scale  the  strength  of  the  current 
passing  through  the  coil. 

13617    STANLEY  &   SIMPSON.      Variable-speed  gear  for 

bicycles  and  the  like. 
13708    BANKS.    Speed  indicator. 

The  object  is  to  provide  an  indicator  which  is  applicable 
to  motor  road  vehicles  generally  to  accurately  indicate  the 
speed  at  which  the  vehicle  is  travelling,  the  indicator  being 
inoperative  until  intentionally  put  into  operation  by  the 
rider. 

13755  O'DONNELL  (Firm  Bohn  &  Kruse).  Process  and 
machine  for  producing  cases  and  wrappers  of  corru- 
gated cardboard  and  the  like  of  any  shape  for  the 
protection  of  bottles  and  the  like. 

13890    ADAMS.    Apparatus  for  raising  liquids. 

13943    HOLT.    Attachment  for  T-squares. 

13985    LANE.  Screwdrivers. 

14152  CHARLTON  Drying  apparatus  especially  adapted  for 
use  in  the  preliminary  drying  of  house  refuse  and 
the  like  preparatory  to  the  treatment  of  same  by  the 
carbonising  process. 
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13729    ZYLBERLAST.    Railway  and  tramway  points  operated 
by  or  from  the  vehicle. 

The  point  tongue  A  is  connected  to  a  spring  B  and  a 
bell-crank  lever  C,  which  is  operated  by  the  car  to  move 


the  point  tongue.  The  spiral  spring  B  is  provided  to 
return  the  point  tongue  to  its  normal  position  after  the  car 
has  passed. 

13739    BUTLER.    Hubs  and  bearings  of  wheels. 


Two  oppositely-acting  sets  of  springs  are  arranged  within 
the  wheel  hub;  one  set  acts  to  force  the  hub  in  one  direc- 
tion, the  other  acts  to  force  it  in  the  other.  Means  are 
provided  to  simultaneously  adjust  the  tension  of  the  springs. 

13877    HATTON.    Gas  producers. 

The  grate  is  made  in  the  shape  of  an  inverted  cone,  and 
a  mechanically-driven  central  rotating  tuyere  is  arranged  to 


supply  the  blast.  A  part  of  the  tuyere  is  arranged  with 
teeth,  so  that  the  clinker  will  be  ground  and  fall  down  into 
the  ashpit. 

14219    HOPFNER.      Manufacture    of    artificial    fuel,  and 
apparatus  therefor. 


14244    WARWICK     MACHINERY     CO.     LTD.  (General 
Electric  Co.).    Elastic-fluid  turbines. 


The  improvements  relate  mainly  to  means  for  reducing 
the  rotational  losses,  and  said  means  comprise  smooth  w:ills 
situated  in  close  proximity  to  the  idle  buckets.  Said  walls 
are  shown  at  A. 

14304    FORREST.    Surgical  trusses. 

14323    GIRDWOOD.    Preparing  flax,  tow,  and  similar  fibres, 

and  means  therefor. 
14386    MELHUISH.    Internal-combustion  engines. 

A  water-cooled  surface  or  spray  condenser  is  interposed 
between  the  two  cylinders  of  an  internal-combustion  of 


the  duplex  type,  and  is  connected  with  the  cylinders  so 
that  all  the  products  of  combustion  can  be  drawn  from  the 
working  cylinder  for  cooling  and  silencing. 

14457    WOOD.      Automatic  oil-saving  appliance  for  railway 

and  other  lamps. 
14585    GINGRAS.  Belting. 

Consists  of  two  separate  layers  of  fabric  having  a  like 
number  of  plies,  and  treated  with  a  filler  composed  of  pine 
tar  and  paraffin  and  a  cartilage-like  film  of  fish  glue  and 
hide  glue,  arranged  centrally  between  the  two  layers  and 
uniting  them. 

14678    VICKERS.    Apparatus  for  mixing  tarred  macadam 

14705  SHOTT  &  DAVIS.  Apparatus  for  drying  and  beating 
crushed  stone,  clinkers,  and  like  materials. 

14742  MARY  STAGEY  (Administatrix  of  the  Estate  of  the 
late  James  Henry  Stacey,  deceased),  and  HENR  \ 
JAMES  STACEY.    Stencil  printing  apparatus. 

14750  LANG.  Method  of  and  means  for  igniting  substance- 
having  high  ignition  points  in  apparatus  for  Keating 
by  the  reaction  of  such  substances. 

14842  WOODS.  Lifting  from  wagons  of  hay  and  similar  cut 
crops  and  discharging  and  depositing  the  same  on 
ricks. 
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14552    WASLEY.    Internal-combustion  turbines. 

Explosive  mixture  is  fired  with  an  expansible  and  con- 
tractible  combustion  chamber  A,  which  by  the  force  of  the 


explosion  expands  and  develops  an  annular  outlet  through 
which  the  gases  generated  rush  out  through  the  turbine 
blades.  The  chamber  then  automatically  contracts  and 
closes  ready  for  the  next  charge. 

14741    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Protecting  electric  apparatus  against 
reversal  of  energy  flow. 
The  apparatus  comprises  a  series  transformer  which  is 
adapted  to  be  saturated  with  a  fraction  of  full-load  current 


in  the  circuit,  and  a   relay  or  like  device  controlling  a 
circuit  breaker  supplied  with  current  from  the  transformer 
through  a  rectifier. 
14849    WILKS.    Manufacture  of  metallic   handles  for  port- 
manteaux, haud-bags,  trunks,  boxes,  rug  straps,  hold- 
alls, and  the  like. 
14899    TIMMIS.    Couplings  for  railway  and  other  vehicles 

The  'buffer  A  carries  a  hook  B,  which  engages  a  pin  C 
provided  on  the  other  buffer.    Pin  C  is  connected  by  links 


to  an  eccentrically  moved  pin  D,  which  is  adapted  to  be 
turned,  so  that  as  pin  D  is  turned  it  pushes  forward  pin 
C,  allowing  the  hook  to  be  uncoupled. 


14962  JAGGER.  Exit  doors  for  theatres  and  public 
buildings. 

14980  LEBEDEFF.  Process  for  smelting  sulphuretted  copper- 
ores  and  the  simultaneous  concentration  of  the  matte. 

119*1  QUANONNE.  Method  for  protecting  propelling  gear 
and  other  apparatus  on  ship-board  from  air  used  for 
facilitating  the  propulsion. 

14990  HADFIELD.  Manufacture  of  railway  crossings,  points, 
and  guard  rails. 

Improved  manufacture  of  crossings,  whereby  the  cross- 
ings, points,  and  guard  rails  are  more  durable  than  those 


h 

n 

I,  i 

heretofore  employed,  and  as  regards  crossings  will  be  free 
from  many  prevalent  disadvantages  ;  many  forms  are  shown 
and  described,  the  illustration  showing  a  form  of  points. 

15091    PILKINGTON.    Internal-combustion  engines  for  motor 
cycles  and  the  like. 
The  valve  casings  and  ports  arc  cast  in  one  piece  with, 
and  at  the  <;nd  of  the  cylinder,  the  inlet  and  exhaust  being 


15112 


arranged  at  opposite  sides  of  the  end,  with  a  space  between 
for  allowing  an  air  drauglit  to  pass  between  the  two  as 
shown  by  the  arrows. 

MALONEY.       Means  for  securing  carriage  or  other 
wheels  to  their  axles. 
A  spring  A  is  placed  between  two  washers  on  the  end  of 
the  axle.    The  upper  washer  is  provided  with  teeth  on  its 


top  surface  which  lock  with  nut  B.  A  key  C  is  adapted  to 
screw  on  «nd  of  axle  and  push  down  the  washer,  so  that  the 
nut  B  may  be  turned  to  lock  or  unlock  the  axle. 

15147    CH ALUS.    Toilet  or  other  mirrors. 

15263    NT  ELD,  POTTS,  A  KEARTON.    Detachable  caoutchouc 

or  india-rubber  ring  or  tip-cup  for  umbrellas,  parasols, 

or  sunshades. 

15295  ROBINSON.  Stop  motion  for  twisting  and  doubling 
frames. 

15o22a  CHE  VALUER  &  CADET.  Targets.  [Date  applied 
for  under  International  Convention,  August  14th, 
1903. j  [Date  applied  for  under  Patents  Rule  9,  8th 
July,  1904.] 

15332  LEA  &  PERRINS.  Sliding  apparatus  for  raising  or 
lowering  chandeliers,  electroliers,  gas  pendants,  and 
the  like.  " 

15350  CAINK.  Apparatus  for  removing  detritus,  sludge,  and 
the  like  from  tanks,  wells,  and  other  receptacles. 

15198    DAVIS   &  CO.  LTD.,  and  BOOTHMAN.  Indicating 
apparatus  in  connection  with  controlling  valves  ot 
steering  and  such  like  engines. 
This  electric  alarm  or  indicator  gives  warning  to  the 
operator  when  the  controlling  valve  is  open,  so  that  when 
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the  engine  comes  to  rest  he  may  shut  the  controlling  valve, 
and  thus  economise  steam.    It  consists  of  a  switch  A,  moving 


with  the  valve  spindle  B,  which  bears  against  one  of  the 
contact  surfaces  C  when  the  controlling  valve  is  open  and 
closes  the  circuit,  thus  giving  the  alarm  to  the  operator. 

Hydraulic 


15376    JENSEN  (Elektrogravure  G.  m.   b.  H.). 
presses. 


In  a  hydraulic  press  the  interior  of  a  loose  hollow  ram  6 
communicates  with  its  cylinder,  and  also  with  a  water  tank. 
A  valve  between  the  cylinder  and  tank  opens  during  the 
idle  portion  of  the  down  stroke,  and  during  the  up  stroke, 


15390 
15405 

15435 


154(53 


by  its  own  weight  or  by  a  spring,  but  is  closed  when  the 
ram  reaches  the  work  by  a  tappet  motion,  so  that  as  the 
plunger  rod  continues  its  down  stroke  and  enters  the  hollow 
ram  the  latter  is  forced  against  the  work  with  a  pressure 
proportional  to  the  ratio  of  the  areas  of  the  ram  and  rod. 

CAMBIER.    Furniture  joints. 

BAILEY  &  BARNSHAW.    Potters'  kilns  and  blocks, 

bricks,  or  quarries  for  the  same. 
GARDNER    (Chemische    Fabriken    vorm.  Weiler-ter- 
Meer).    Process  for  producing  substances  resembling 
celluloid. 
BOWES.    Firerjlaces  or  hearths. 


15476    CONTI.    Speed  indicator. 

A  speed  indicator  based  on  the  rise  and  fall  of  a  light 
liquid  floating  on  a  heavier  liquid  (mercury)  and  subjected 
to  centrifugal  action,  comprises  a  cup  of  mercury  sur- 
mounted by  truncated  cones  having  an  annular  conical  space 


between  them  containing  a  light  liquid,  the  cones  ter- 
minating in  cylinders  through  which  the  level  of  the  light 
liquid  can  be  seen  to  indicate  on  a  suitable  scale  the  speed 
in  revolutions  per  minute.  The  device  is  freely  mounted  in 
a  casing  and  adapted  to  be  rotated  by  a  shaft.  Adjustment 
of  the  outer  coue  adjusts  the  range  of  the  indicator. 


15483 

15510 
15517 

15538 

15539 
15584 


EDGAR.    Portable  multiple  drill  stand  for  use  with 

flexible  or  other  shafting. 
KILLIN.    Incandescent  lamps. 

LOMMATZSCH  &  SIEGERT.  Dynamo-electric  machines 

for  hand  working. 
WEDEKIND     &     STUART.       Reinforced  concrete 

structures. 

NEWBOLD.    Pince-nez,  spectacles,  and  the  like. 
DAVIDSON,  HATFIELD,  &  FLETCHER.  Appliance 
for  liberating  pipe  joints. 


Caulked  pipe  joints  are  forced  apart  by  a  screw-jack 
mounted  between  collars,  one  adapted  to  be  placed  against 
the  socket,  and  the  other  clamped  tightly  to  the  spigot, 
the  latter  collar  having  toothed  gripping  pawls. 


15597 
15643 
15652 


15704 
15724 
1  5739 


HENRY.    Golf  clubs. 

RATHMELL.    Cold  storage  chambers. 

HAWK  YARD  &  METERS  LTD.    Coin  receiving  device 

for  prepayment  sale,  and  delivery  mechanism  for  the 

sals  of  gas  or  other  fluid. 
MORDEY  &  FRICKER.    Electricity  meters. 
SHOW  ELL.    Casement  stay  fastenings. 
PARKINSON.    Photographic" plate  or  like  holders. 
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15633    BKITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Hoisting  apparatus. 

In  a  hoist  driven  by  an  electric  motor  a  band  brake  is 
released  when  the  motor  picks  up  the  load,  but  not  before. 
When  the  hoisting-  rope  is  pulled,  it  rocks  the  shaft  operating 
the  motor  switch,  and  the  latter  shaft  pulls  a  rod  through 
a  spring.    The  rod  being  connected  to  the  brake  band  applies 


the  latter  when  pulled.  The  upper  end  of  the  rod  is  fitted 
with  a  rocking  lever,  adapted  to  be  engaged  by  a  tappet 
lever,  frictionally  mounted  on  the  hoist  drum  shaft,  so  that 
when  the  motor  picks  up  the  load  and  the  drum  rotates,  the 
brake  is  automatically  taken  off. 

15656    HARRISON  &  HENRY  POOLEY  &  SON  LTD.  Print- 
ing steelyard  for  weighing  machines. 


The  main  weight  has  a  hollow  casing  in  front  or  at  one 
side  and  the  minor  weight  or  slide  is  enclosed  therein,  and 
is  adapted  to  be  moved  longitudinally  on  therein. 

15770    MARSH  k  MTJDIE.    Boxes,  covers,  or  containing  cases 
for  electric  switches,  fuses,  and  the  like. 

In  cases  for  electric  switches  having  two  or  more  chambers 
each  provided  with  a  separate  lid,  a  slide  or  catch  is  used 
which  is  adapted  to  engage  all  the  lids  or  to  free  any  one 
of  them  whilst  retaining  the  others,  and  to  be  automatically 
locked  or  held  against  movement  on  the  opening  of  a  freed 
lid. 

15785    SIMONNOT.    Holders  for  scouring  and  cleansing  cloths 

and  the  like. 
15790    ANSTRTJTHER.    Stay  busks. 
15807    HAWKINS.  Locks. 


15741    LAMPLUGH.    Hand    lever    fulcnvms    and    clips  for 
actuating  rim  brakes  for  cycles  and  the  like. 


The  two  brake  levers  A  are  fulcrumed  to  one  fulcrum  and 
clip.  The  forked  end  B  of  the  clip  provides  bearings  for  the 
levers.  The  levers  arc  attached  to  the  rods  and  links  in  the 
ordinary  way. 

15816    NIXON,  WOOD,  &  BURBRIDGE.    Pedals  of  cycles 

and  other  vehicles  having  pedals. 
15823    CIIISHOLM.    Celluloid  or  waterproof  collars,  cuffs,  and 

fronts. 

15829  MIDDLETON.  Filter  and  contact  beds  for  the  bacterial 
treatment  of  sewage. 

15838  ROWBOTHAM.  Device  or  apparatus  for  use  as  a  steve- 
dore's sling. 

15856    HILL.    Railway  wagon  couplings. 

The  end  link  of  the  coupling  is  provided  with  a  device 
madi  fast  to  the  rear  end  of  the  link,  so  as  to  move  as  one 
therewith,  and  is  adapted  to  be  engaged  by  the  end  of  a 


plain  rod  or  pole  of  any  kind  in  such  a  manner  as  to  enable 
the  link  in  coupling  up  to  be  raised  and  dropped  over  the 
coupling  hook  of  the  adjoining  vehicle  or  vice  versa. 

15864    CARLSON.    Garment  hangers. 

15900    SCHUBERT,  RECHNITZ,  HOLZER,   &  KUNERT. 

Making-up  of  ribbon  into  rolls. 
15918    BOULT  (Janssens).    Post  cards. 

15928    DAVID.    Self-oiling  wheel  for  colliery  trams  and  other 
vehicles. 

Consists  of  an  oil  chamber  self-contained  with  the  wheel, 
and  communicating  by  a  passage  with  its  axle,  and  an  oil- 
feeding  pin  reciprocated  in  said  passage  by  the  revolution 
of  the  wheel,  and  provided  with  a  valve  adapted  to  close 
the  passage  when  the  oil  chamber  is  in  its  upper-most 
position. 

15934  STIEPEL.    Manufacture  of  betaine  and  its  salts  from  the 

molasses  and  waste  products  of  beet-root  sugar  manu- 
facture. 

15935  ABEL  (Act.-Ges.  fur  Anilin  Fabrikation).  Manufacture 

of  indophenols. 

15974    FLETCHER.    Saddles  for  cycles  and  similar  vehicles. 
15996    ZECIIN  ALL.    Incandescent  "gas  burners. 
15999    II AR GREAVES.    Boots,  shoes,  and  other  foot  gear. 
16115    RUDGE-WHITWORTH  LTD.,  and  PUGH.    Gear  cases 
and  chain  guards  for  velocipedes. 

16119  JOHNSON  (Kalle  &  Co.).    Manufacture  and  production 

of  new  dyes. 

16120  JOHNSON  (Kalle  &  Co.).    Manufacture  and  production 

of  new  dyes. 

16135    GRAY.    Means  and  method  of  coupling  and  releasing 

railway  vehicles. 
16198    AYTON,    BAILEY,    TEBBUTT.    Screw    stopper  for 

beer  jars  and  other  liquid  containers. 
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16242  BECK.  Gas  electric  lamps  and  arc  lamps.  [Date  applied 
for.  under  International  Convention,  June  24th,  1903.] 
The  gas  helium  contained  in  the  lamp  is  brought  to  a 
state  of  incandescence,  or  helium  compounds  are  added  to  the 
electrodes,  which  in  the  heat  of  the  arc  liberate  helium 
gas,  so  that  the  latter  is  brought  to  a  state  of  incandescence 
in  the  heat  of  the  arc. 

1(5254    STACEY.    Winches  and  hoisting  machines. 
16393    JAVAUX.    Automatic  electric  cut-out  switch. 

The  current  passes  from  one  terminal  to  the  other  over 
a  solenoid  and  a  contact  lever  A.  The  lever  A  is  adapted  to 
be  operated  by  a  hand  lever  B,  and  held  in  its  operating 


position  by  means  of  catches.  The  catches  are  disengaged 
by  the  solenoid  core  when  the  current  exceeds  or  falls  below 
a  certain  predetermined  value. 

16414  RAKY.    Tubbing  or  lining  for  sinking  shafts  by  the 

employment  of  the  freezing  process. 

16415  RAKY.    Tubbing  or  lining  for  shaft  sinking  by  the 

employment  of  the  freezing  process. 

16416  RAKY.    Mine  shaft  winding  engine  arrangement. 
16418    RAKY.    Electrically-driven  winding  engines. 

16428  ROBINSON.    Mechanical  drawing  apparatus. 

16429  SCHALLER.    Tool  chest  to  be  used  as  anvil  block  or 

vice  bench. 

16556    HTJXTABLE.    Turnwrest  and  other  ploughs. 
16576    BATES.    Coal  mining. 

16584    BOULT  (Christensen).    Valves  of  air  compressors  and 
the  like. 

Consists  of  a  valve  chamber  into  which  chamber  a  plug 
projects  within  a  short  distance  of  the  valve  seat,  and  nearly 


tilling  the  chamber,  and  a  cup-shaped  valve  adapted  to  work 
in  the  annular  space  between  the  plug  and  the  wall  of  the 
valv9  chamber. 

16603    JONES  &  JANDE3  ARC  LAMP  &  ELECTRIC  CO. 
LTD.    Electric  arc  lamps. 
Enclosed  electric  arc  lamps  carrying  currents  of  high  vol- 
tages and  constructed  to  the  purpose  of  long  burning  hours, 


consisting  of  a  central  metal  tube,  surrounded  by  an  iron-clad 
solenoid  A,  the  armature  B  sliding  on  the  said  tube  and 


l>eiug  regulated  by  a  dash-pot  D.  When  the  armature 
is  actuated,  suitably  arranged  ring  clutches  C  grip  the 
positive  carbon. 

16907    REYNOLDS.    Brackets  for  cycle  lamps  and  the  like. 
17011    DELAPON.    Voltaic  cell  or  element. 

The  combination  in  a  voltaic  cell  with  a  central  zinc 
or  negative  electrode  of  a  depolarising  electrode  constituted 
by  a  cloth  envelope  containing  the  depolariser,  and  furnished 
with  a  central  cylindrical  support  of  rigid  porous  material. 

17188    RUDGE-WH1TWORTH  LTD.,  and  PUGH.  Cable 

brakes  for  velocipedes. 
17249    BUTHLAY.    Stoppers  for  tubes  of  steam  boilers  and  the 

like. 

A  rod  has  two  pieces  of  lead  pipe  at  each  end.  One  piece 
on  each  end  is  adapted  to  fit  inside  the  other.  The  outer 
ends  of  each  pair  are  made  half  round,  with  a  hole  corres- 
ponding to  the  rod;  the  pipes  are  filled  with  cement,  so  as 
to  expand  them  when  screwed  up  (by  suitable  screw  or  rod) 
and  so  stop  the  water  and  steam. 

17260    MORGAN.    Levers  and  tumblers  for  locks  and  latches. 
17582    EADE.    Adjustable  coupling  link  for  skid  pans  and 
other  purposes. 

17589    NEWTON    Farbenfabriken   vorm.  F.    Bayer    &  Co.). 

Manufacture  and  production  of  new  anthraquinone 
derivatives. 

17771    TWIGG.    Attaching  letters,  figures,  badges,  ornaments, 

and  the  like  to  military,  police,  and  other  uniforms 

and  other  articles  of  clothing. 
17934    TURNBULL  &  LOVE.    Conveyors  and  elevators  for 

^"agons,  tubs,  and  the  like. 
18097    DYMOND  (La  Dow).    Controling  the  flight  of  shot  and 

other  projectiles. 
18372    CAMBIER.    Manufacture  of  chairs  and  like  articles  of 

furniture. 

18905    BLOCHMANN.    Ships  of  war. 

21482    JOHNSON  (Soc.   Francaise  des  Roulements  a  billes). 
Ball  bearings. 

Relates  to  ball  bearings  in  which  the  balls  revolve  between 
two  rings  provided  with  races  having  the  shape  of  a  torus ; 
one  of  the  rings  is  provided  with  a  notch,  and  the  other  with 
a  hole  having  a  removable  plug  lor  allowing  the  insertion 
and  removal  of  the  balls. 
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19076    SCOTT.    Pumps  for  compressing,  exhausting,  or  moving 
air  or  other  fluids. 
The  pump  piston  is  provided  with  an  inlet  or  suction 
lift  valve  which  is  positively  opened  at  the  required  times  by 


22129  MERCK,  MERCK,  MERCK,  &  MERCK.  Method  for 
the  preparation  of  pyrimidiues.  [Date  applied  for 
under  International  Convention,  November  12th, 
1903.] 

"2150  1LBERY.  Shackles  for  chains,  wire  ropes,  and  tlie 
like. 

23313    BOURNE  &  BOURNE.    Aplication  of  castors  to  bed- 
steads, cots,  and  other  articles  of  furniture. 
23869    KEITH  &  BONN.    Hopper  wagons. 
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means  operated  from  the  connecting  rod  used  to  reciprocate 
the  piston,  whereby  the  prompt  opening  of  the  suction  ports 
or  passages  on  each  suction  stroke  of  the  pump  is  insured. 

20150    ROBSON  &  DUFTON.    Sectional  boilers  for  heating 
water  and  generating  steam. 


Consists  of  a  construction  of  sectional  boiler  whereby  any 
particular  section  may  be  readily  replaced  at  will,  whilst  at 
the  same  time  providing  a  boiler  of  light  and  durable  con- 
struction in  which  an  efficient  water  circulation  is  procured. 

'3084    WHITTIN GH'AM.    Switches  for  reversing  the  current 
in  electric  motors.    [Date  applied  for  under  Inter- 
national Convention,  October  29th,  1903.] 
In  the  operation  of  the  switch  to  stop  or  reverse  the 
motor  supply  circuit  is  always  opened  first  by  a  blow-out 
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The  wagons  are  constructed  in  the  form  of  one  or  more 
.  hopper-shaped  bodies,  with  openings  arranged  so  as  to  permit 
of  the  whole  of  the  contents  being  discharged  clear  of  the 
wheel  base  on  either  side  or  end  of  the  wagon. 
21680    MARTINEZ.    Cigarette  machines. 

25709    NEUMAYER.    Power  equalising  gear  for  reciprocating 
prime  movers. 

The  piston  which  has  just  passed  its  central  position  receives 
a   gradually  increasing   mechanical   assistance   from  the 


device  and  the  connection  with  the  supply  circuit  is  broken 
even  with  high-tension  currents,  without  any  destructive 
arcing  taking  place  at  any  point. 


25851 

26130 

26109 
26451 
26856 
27899 
28302 

28368 

28631 
28783 
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other  piston,  by  means  of  the  levers  A  .V  which  are  mounted 
in  pivoted  bearings,  the  ends  of  the  levers  being  connected 
by  links  B,  so  that  all  danger  of  stopping  the  engine  at  this 
critical  point  is  prevented. 

SOMMER.    Apparatus  for  the  stopping  or  damming  the 

workings  of  mines  aud  the  like. 
MOORE.    Spring  wheel  for  bicycles,  carriages,  or  other 
vehicles. 

BROMPTON.    Otter  board  for  trawling  nets. 
SOULAS.  Telescopes. 
McCALL.    Vehicle  lamps. 
BROWN.    Typewriting  machines. 

VALTON  SES  FILS  &  CIE.    Manufacture  of  knitted 
garments.     [Date    applied  for   under  International 
Convention,  September  12th,  1904.] 
TRAPNELL  &  WOOD.    Manufacture  of  bricks,  tiles, 
and  the  like. 

SECK.    Manually-operated  boats.  „f 
BR  vNDL.    Means  for  the  supply  of  ink  to  the  types  oi 
typewriting  machines.    [Date  applied  for  under  Inter- 
national Convention,  June  24th,  1904.] 
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28890    LOYELL.    Rail  supports  for  railways.    [Date  applied 
for  under  International  Convention,  March  17th,  1904.] 
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The  base  A  of  the  sleeper  has  a  shelf  in  which  slides  an 
adjusting  piece  for  the  damps  B.  The  slide  C  has  earn 
surfaces  which,  when  the  nut  C  in  the  end  of  its  spindle,  is 
tightened  pull  down  the  clamp  B.  thus  clamping  the  rail. 

29123    KNAUSS.    Machines  for  winding  yarn,   thread,  silk, 

or  the  like  about  a  core. 
29533    SANDERS.    Cable  traction  systems.    [Date  applied  for 

under  International  Convention,  May  3rd,  1904/J 
29546    PFERSDORFF.    Wicks  for  candles  and  the  like.  [Date 

applied  for  under  International  Convention,  April  21st, 

1904.] 

1905. 

350    LUCAS.    Swivelling  and  folding  partitions  for  dividing 

rooms  into  compartments. 
38.3    SKINNER.    Metal  golf  clubs. 

!12a    HAMMOND.    Typewriters  of  the  general  clajss  known 

as    the    "  Hammond."      [Date    applied    for  under 

Patents  Rule  9,  January  9th,  1905.] 
491    GREENWOOD.    Screwing  machines  for  the  soles  of 

boots  and  shoes. 
502    WESTERFIELD    &    WESTERFIELD.  Extension 

tables. 

513    ZANI.    Alternating-current  commutator  motors. 

The  stator  is  provided  with  auxiliary  poles  A,  in  addition 
to  the  main  field  poles  B,  so  disposed  that  when  a  coil  of  the 
rotor  is  short-circuited  it  will  embrace,  in  addition  to  the 
flux  due  to  the  main  field,  a  flux  due  to  the  auxiliary  poles 


of  such  direction  and  intensity  as  to  counteract  the"  action 
of  the  flux  due  to  the  main  field.  The  moment  during 
which  one  of  the  rotor  coils  is  short-circuited  by  the  brushes 
its  conductor  on  the  surface  of  the  rotor  will  be  opposite 
the  gap  in  the  auxiliary  pole  A. 

915    BEEMER.    Dashers  or  beaters  for  mixing  or  agitating 
liquids. 

950    WILKS.    Bell  pushes,  also  applicable  to  door  kaobs 
and  the  like. 

1063    MARTIN.    Manufacture  of  hair  wavers  or  curlers. 
1101    HOWATSON.    Brushing  apparatus  for  automatically 

sweeping  sewage  screens. 
1844    OVEREND.    Pockets  for  tables  used  in  billiards  and 

like  games. 

1920  BURKE.  Securing  laminated  cores  of  dynamo  electric 
machines. 

2416  SARAFIAN.  Woven  pile  fabrics.  [Date  applied  for 
under  International  Convention,  April  7th,  1904.] 

2447    WATSON.    Life  guards  for  railway  vehicles. 

2486  NUSSBAUM.  Device  for  automatically  securing 
miners'  trucks  in  their  cage. 

2078  SALT.  Eye  protectors  or  goggles  for  motorists,  cyclists, 
and  the  like. 

2763    APPLEBY.    Railway  carriage  door  locks. 


881    WI  ELAND.      Apparatus  for  automatically  indicating 
loss  or  passage  of  electric  current. 

Arranged  in  a  casing  provided  with  an  opening  are  two 
electro-magnets    of    different    resistances,    which,  when 
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excited,  attract  an  armature,  and  by  means  of  a  suitable 
contact  the  electro-magnet  with  the  greater  resistance  is 
short-circuited,  and  at  the  same  time  a  signal  disc  brought 
behind  the  opening,  thus  indicating  loss  of  current. 

1289    WINDMULLER    Gas  generators  for  acetylene  lamps. 

The  carbide  holder  is  arranged  within  the  water  reservoir 
A,  and  is  provided  with  a  drip  device  B.  A  pipe  C  leading 
from  the  gas-outlet  tube  to  the  drip  device  is  adapted  to 


convey  gas  to  act  upon  the  drip  valve  in  such  a  manner  as 
to  cause  the  valve  to  obturate  the  water  inlet  when  the 
gas  attains  a  predetermined  pressure. 

1921    BURKE.    Dynamo  electric  machines. 


A  dynamo  electric  machine  having  a  O-shaped  field 
magnet  with  a  large  opening  up  through  the  bottom  and 
side  connections  for  the  ends  of  the  magnet  adapted  to 
carry  the  magnetic  flux  in  two  separate  paths. 

2787    MAYER.      Method   of  preparing  diethylmalonylurea. 

[Date  applied  for  under  International  Convention, 
June  17th,  1904.] 
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2312    HANCOCK.  Wrenches. 


The  sliding  jaw  is  provided  with  a  block  A,  which 
engages  with  the  teeth  on  the  shank  B.  The  block  is  locked 
to  shank  B  by  means  of  a  set-screw  which  passes  through 
a  strap  attached  to  the  block. 

2915    WAENOCK.  Printing  plate  holders. 
2924    HANEKE.  Wrenches. 


The  sliding  jaw  is  fixed  by  means  of  a  locking  lever  A, 
which  engages  with  teeth  on  the  back  of  sliding  jaw,  and 
is  adapted  to  be  locked  in  that  position  by  means  of  hand 
lever  C. 

2973    RICHARDSON.      .Separately-actuated  exhaust  valves 
for  steam  and  other  engines. 

The  piston  valves  are  relieved  from  back  pressure  by 
controlling  the  action  of  the  separately-actuated  exhaust 
valve. 

3118    HATTERSLEY.     Shade-holders    for    gas    and  other 
lights. 

3226    LAWSON.    Pudding  bowls. 

3256    ADDISON.    Desks  for  schools  and  other  purposes. 
3401    HOPFELT.    Resistances  for  electric  current. 
3499    SEIBERLING.    Wheel  rims  for  elastic  tyres. 
3606    SIEMENS  BROTHERS  and  CO.  LTD.  and  BERRY. 
Bearings. 


The  oil  from  the  bearings  is  caused  to  traverse  a  cooling 
well  in  the  pedestal,  whence  it  passes  to  an  oil  storage, 
from  which  it  is  again  fed  to  the  bearings. 

3691a  ABEL  (Siemens  &  Halske  Akt.-Ges.).  Manufacture  of 
springe  for  timepieces  and  other  clockwork  mechanisms. 
[Date  applied  for  under  Patents  Rule  9,  February 
22nd,  1905.] 


3928    NEGAL.    Inverted  incandescent  gas  fittings. 

4983    DE  MORSIER.    Means  for  fastening  bolts  and  screws 

in  woodwork.    [Date  applied  for  under  International 

Convention,  March  10th,  1904.] 
5168    WALLWORK  &  WALLWORK.    Covers  for  protecting 

the  tyres  of  vehicles. 
5274    SMITH.    Compounds  for  removing  incrustation  from 

steam  boilers  and  the  like. 

The  solution  consists  of  the  following  ingredients :  A 
gallon  of  water  weighing  about  10  lb.,  about  3J  lb.  of  caustic 
soda,  glycerine  a:bout  5 '  to  8  ozs.,  about  lib.  of  starch, 
molasses  or  treacle  about  £  lb.  The  caustic  soda  would  be 
first  boiled  and  then  the  other  ingredients  added  in  the 
mixing  tanks. 

5529    MANECK  &  HELLER.      Plugcocks  and  nozzles  for 

discharging  water  jets  and  sprays. 
5988  SCHMEISSER.  Distilling  apparatus. 
6186    McKINTY.    Gripper  for  printing  press.    [Date  applied 

for  under  International  Convention,  April  11th,  1904. J 
6276    SMITH.    Reducing  agents  or  compositions  for  use  in 

photography. 
6363    BENSON    Jacketed  vessels. 

6494    GERLACH  (Rehwold).      Machines  for  folding  paper 

and  the  like. 
6663    SUESS.    Conveying  or  transporting  apparatus. 
6840    KAUFMANN.  'Pocket-knife. 
6944    GIBSON.    Sound  boxes  for  talking  machines. 
7101    DE  HEMPTINNE.    Apparatus  for  absorbing  gases  by 

a  liquid  under   the    action    of    the    silent  electric 

discharge. 

7321    BARNES.    Curtain  suspenders. 
7726    NORTH.    Seams  for  sewed  articles. 
7746    HATJSMANN.    Shuttles  for  ribbon  looms. 
8186    KORTEN.  Roller-blottec. 

8388    SEWARD,  SMITH,  &  SKE.LTON.    Means  for  filtering; 

or  cleansing  air  to  be  supplied  to,  or  passing  out 
from,  hospitals,  theatres,  or  other  buildings,  estab- 
lishments, or  enclosed  spaces  for  the  purpose  of 
ventilating  same. 

S.j37  PATCHETT.  Suspender  for  fishing  tackle,  also  capable 
of  being  utilised  for  other  purposes  connected  with 
fishing. 


Complete    Specifications    open    to    Public  Inspection 
before  Acceptance  under  the  Patents  Act,  1901. 

1904. 

18754    SALENIUS.  Lathes. 

1905. 

2255    SWINEHART.    Elastic  tyres. 
3884    FRANKLIN.  Chairs. 

6691    ROBERTSON.    Electric  safety  apparatus  for  cars  or 
trains. 

7522    MELOTTE.    Centrifugal  separators. 

7982    GLAS.    Manufacture  of  soluble  milk  powder. 

8366    SOC.  C.  &  G.  PULINX.    Water  filter. 

8972  HEWITT.    Systems  of  electrical  distribution  of  direct 

currents  by  means  of  vapour  rectifiers. 

8973  HEWITT.    Vapour  electric  apparatus. 

9550    CHEM.  FAB.  AUF  ACTIEN   (Vorm.  E.  Schering). 

Manufacture  of  camphor. 
9686    DRURY.    Woven  fabric. 
9781    WEIDLICH.    Fountain  pens. 
9788    NATJDOT.    Free-pedal  system  for  cycles. 
9806    PETRIE.    Apparatus  for  developing  and  fixing  photo- 

praphic  plates. 

9861    GIROUX.     Apparatus   for    indicating   and  reserving 
places. 

9865    BERLIN.    Electric  cables  or  conductors. 
9938    WHITE.    Fish-plate  for  the  joints  of  railroad  rails 
9941    DATJTHEVILLE  &  GALLIX.    Rotary  engine. 
10100    PLATTE.      Overhead  current   collectors  for  electric 
railways  and  tramways. 

10104  BEATJDOIN.    Cooling  apparatus  for  petrol  motors  and 

the  like. 

10105  GOUADON.    Machine  for  rectifying  the  teeth  of  gear 

wheels. 

10111    BERGER.    Electric  conductors. 
10167    HOWARD  &  HALL.    Washing  machine. 
10273    ROY.      Treatment  of   massecuite   and   in  apparatus 
therefor. 

10298  VERA  &  VERA.    Electric  switches  or  relays. 

10299  SOC.    BOUCHEROT     &     CIE.      Dynamo  electric 

machines. 
10308    WILKINSON.    Motor  cars. 
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THE  "MANCHESTER  DONKEY  OR  WALL  PUMP. 

TEE   BEST   1 1ST  THE  WORLD., 

FRANK  PEARN  &  CO. 

LIMITED, 

WEST  GORTON, 


MANCHESTER 


Tels. :  "Pumps,  Manchester." 


ALL  CLASSES  OF 


PUMPING 
MACHINERY 


DOUBLE  ACTING. 


SINGLE  ACTING. 


PUBLICATIONS. 


A Catalogue  of  the  most  up- 
to-date  ENGINEERING  WORKS  will  be  sent 
post  free  on  receipt  of  name  and  addrefs.  — Write 
ENGINEERS'  GAZETTE  OFFICE.  359,  Strand, 
London,  W.C 


MACHINERY,  TOOLS,  &c,  FOR  SALE. 


For  Sale  100  Machine  Tools— 
•  Lathes— Benders,  Drills— Punch  and  Shears- 
Steam  Hammers,  Slotters,  Planes— Screwers,  Ac— 
Write  for  list,  SCOTT  BROS.,  Machine  Tool  Makers, 
Halifax. 

MISCELLANEOUS. 

Dirty  Hands! — Radoline,  the 
liquid  hand-cleanser,  acts  like  a  charm.  In 
Is.  and  Is.  6d.  tins.-THE  RADOLINE  CHEMICAL 
COMPANY,  Ormskirk  Road,  Wigan. 


WE  SPECIALISE  IN 

All  Types  of  Apparatus 

FOR  OBTAINING 

PURE  SOFT  WATER 

FOR 

INDUSTRIAL  PURPOSES. 


Write  for  Pamphlet  to 

Paterson  EDgineering  Co.  Ltd. 

AMBERLEY  HOUSE, 

12,   NORFOLK   ST.,  STRAND. 
LoasrrDonsr,  w.o. 


Hydraulic  FURNACE  FLUE  JACK 


WITH  DETACHED  PUMP. 

FOR  FORCING  UP  COLLAPSED  BOILER  CROWNS. 


RYLAND  STREET  WORKS, 

BIRMINGHAM 
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BABCOCK  &  WILCOX 


LIMITED. 


WATER  -  TUBE  MARINE  BOILERS 

SUITABLE   FOR   ALL   KINDS    OP  VESSELS. 

Boilers  have  been  supplied  for  British  and  Foreign  Navies,  and  for  large  numbers 

of  Ocean-going  Ships. 

CONSTRUCTED   TO   PASS  BOARD  OF  TRADE    LLOYD'S,  AND  BRITISH  CORPORATION 

W  LARGE  SAVING  EFFECTED  IN  WEIGHT  AND  SPACE. 


Ill 
IL 
< 

CO 


ALL  STRAIGHT  TUBES. 
NO  SCREWED  JOINTS. 
LARGE  WATER  SPACE. 
LARGE  STEAM  SPACE. 


RAPID  CIRCULATION. 
FACILITY  FOR  CLEANING. 
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A   GERMAN    FLOATING  DOCK 


There  are  several  features  of  interest  in  the  construction 
of  the  floating  dock  at  the  Aktien  Gesellschaft  "  Neptun  " 
Shipyard  and  Engine  Works,  Kostock,  Mecklenburg.  In 
Marine  Engineering  is  given  an  account  by  Karl  Zublin, 
from  which  we  are  enabled  to  give  the  following  particulars  : 

This  dock  is  constructed  on  the  new  Dieckhoff  system. 
The  calculations  and  design  of  the  hull  of  the  dock,  as 
:dso  of  its  machinery  and-outfit,  were  the  work  of  Professor 
Dieckhoff,  of  Charlottenburg,  while  the  construction  was 
undertaken  by  the  Neptun  shipyard  itself. 

As  will  be  seen  from  fig.  1,  the  dock  is  of  the  usual 
U-shaped  cross  section,  and  consists  in  the  longitudinal 
direction  of  two  separate  sections,  which  are  exactly  sym- 
metrical. In  this  arrangement  provision  is  made  for  an 
eventual  increase  in  length,  and  consequently  also  of  the 


m.  ft. 

Height  of  keel  blocks  r   12  3  94 

Greatest  draught  of  vessels  to  be  raised    5  5  18' 

Freeboard  of  the  side  walls  therewith   0  65  2"13 

Carrying  capacity  of  the  two  existing  sections  when 

the  pontoons  are  allowed  suitable  freeboard    3,000  tons. 

Each  pontoon  is  provided  with  three  longitudinal  and 
two  transverse  bulkheads.  With  the  exception  of  the 
central  division,  all  these  are  made  water-tight,  so  that 
nine  separate  water-tight  compartments  thus  result.  The 
two  middle-line  end  compartments  form  the  necessary  air 
compartments,  the  rest  being  arranged  for  the  reception 
of  water. 

The  transverse  frames  take  the  form  of  lattice  girders. 
As  may  be  seen  in  the  longitudinal  section  fig.  1,  successive 
pairs  of  transverse  frames  are  connected  together  at  certain 
points  above  and  below,  so  as  to  form  a  double  girder. 
This  arrangement  takes  the  place  of  the  usual  diagonally 


Fig.  2. — THE  NEPTUN  FLOATING  DOCK. 


carrying  capacity  of  the  whole  structure,  by  the  addition 
of  a  third  section.  The  object  of  dividing  the  whole  structure 
into  several  separate  parts  was  that  in  the  case  of  the 
docking  of  several  small  vessels  at  once  each  section  might 
be  able  to  work  independently  of  the  others.  In  this  way 
the  work  on  a  vessel  which  has  already  been  raised  by  one 
of  the  sections  can  always  proceed  unhindered  while 
another  section  is  docking  or  undocking  a  second  vessel. 
The  clear  width  of  the  dock  has  been  made  comparatively 
great  in  view  of  the  eventual  docking  of  the  broad  paddle 
steamers  plying  between  Warneniiinde  and  Gedser.  In 
fig.  1  a  single  section  is  shown,  and  in  fig.  2  two  such 
coupled  together,  viewed  from  the  shore.  The  dimensions 
are  as  follow  :  — 


m.  ft. 

LeDgth  over  the  pontoon  of  one  section    40  662  133'8 

Length  over  the  pontoons  of  the  two  existing  sections.  81'650  268' 

Length  of  each  side  wall    39'91  131" 

Extreme  breadth  over  hull  of  dock  ,   24-612  80  8 

Inner  width  between  side  walls  at  top  of  dock   20  7  67'9 

Inner  width  between  wooden  fenders  at  top  of  dock...  19'2  63- 

Width  of  each  side  wall  at  top  of  dock   1  956  6'42 

Width  of  each  side  wall  at  height  of  dock  floor   3'15  10'33 

Height  of  pontoons  at  centre  line  of  dock   2'562  8'41 

Height  of  pontoons  at  side  of  dock   2*262  7'42 

Height  of  side  walls    7'5  24"6 


|  arranged  longitudinal  structural  parts,  and  has  the  advan- 
tage that  passage  ways  are  provided  between  the  successive 
double  girders,  as  also  completely  unencumbered  spaces 

■  for  the  laying  of  the  piping.  In  the  case  of  the  deck  over 
the  bottom  compartments,  this  also  carries  with  it  the 
advantage  that  the  water  above  it  can  run  off  quickly, 
leaving  a  dry  floor  for  work  under  the  bottoms  of  the 
vessels.  Under  the  dock  floor  a  strong  longitudinal  girder 
is  arranged  within  a  short  distance  of  the  central  girder. 
An  advantage  connected  with  this  arrangement  is  that  the 
keel  blocks  are  not  obliged  to  be  placed  at  one  particular 

i   point  above  the  transverse  frame,  but  can,  in  case  of 

I  repairs  to  a  vessel,  be  arranged  wherever  desired,  without 
incurring  the  danger  of  bulging  in  the  pontoon  top  plating. 

!  In  accordance  wTith  practical  requirements,  the  outer  walls 
of  the  pontoon  are  made  especially  strong. 

Each  side  wall  contains  in  its  upper  portion  a  water-tight 
compartment,  serving  at  the  one  side  of  the  dock  as  an 
engine  room,  and  at  the  other  as  a  store  room.  These 
spaces,  at  the  same  time,  ensure  the  unsinkability  of  the 
whole  dock  in  case  the  water  valves  should,  through 
carelessness,  be  left  open.  Their  size,  indeed,  is  so  great 
that  a  portion  of  each  of  them  also  serves  as  an  air 
chamber,  and,  together  with  the  air  chambers  in  the  bottom 
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pontoon,  are  capable  of  supporting  the  equipped  weight  of 
the  dock.  For  ensuring  the  necessary  longitudinal  stability 
of  each  separate-  dock  section,  the  total  water  space  of  each 
side  wall  is  divided  by  means  of  two  water-tight  bulkheads 
into  three  separate  water  chambers. 

The  equipment  of  the  dock  is  of  very  considerable  extent. 
The  keel  blocks  consist,  in  each  case,  of  four  open  baulks, 
piled  one  upon  another.  Below  these  are  pairs  of  tapered 
pieces,  which  are  arranged  for  wedging  up,  and  fitted  with 
driving  rings.  The  various  parts  are  suitably  secured  to 
prevent  their  swimming  away  or  becoming  displaced. 

The  bilge  supports  consist  in  each  case  of  two  beams, 
arranged  one  above  another  in  such  manner  that  the  upper 
one  is  free  to  bend  to  a  certain  extent,  according  to  the 
load  that  may  bear  on  it.  The  lower  beam  is  stepped  in 
a  socket  upon  the  dock  floor,  not  far  from  the  central 
girder,  and  is  so  arranged  that  its  outer  end  can  be  moved 


shelves  made  of  corrugated  iron  are  arranged,  which  serve 
as  gangways  or  as  supports  for  stagings  and  side  shores 
in  cases  of  vessels  undergoing  repairs.  The  upper  dock 
shelf  lies  at  a  lower  level  than  the  side  deck,  so  as  here 
also  to  provide  a  good  point  of  support  for  side  shoring 
of  docked  vessels.  The  inner  edge  of  the  dock  shelf  is  in 
part  provided  with  wooden  fenders.  For  the  lower  dock 
shelf  a  hand  rail  is  fixed  at  suitable  height  along  the  inner 
side  wall. 

Each  section  of  the  dock  has  a  dockmaster's  cabin  placed 
on  one  of  the  side  decks  at  the  end  adjoining  the  next 
section.  At  the  opposite  end  is  fixed  an  electrically-worked 
capstan,  with  vertical  drum,  which  is  used  for  drawing  the 
vessels  into  or  out  of  the  dock.  Along  the  outer  longi- 
tudmal  and  end  walls  continuous  wooden  fenders  are  fixed 
to  short  vertical  Z  irons  in  such  a  manner  that  they  do 
not  come  directly  into  contact  with  the  skin  of  the  dock, 


Companloi).way  to  Store  Room 


~tarT)oard 

Fig.  1.— PLAN  AND  SECTION  OF  NEPTUN  FLOATING  DO0K. 


up  and  down  by  means  of  a  rack  and  pinion.  The  pinion 
is  actuated  from  the  deck  of  the  side  walls  by  means  of 
shafting  and  toothed  and  worm  wheels,  with  an  automatic 
braking  arrangement.  The  racks  work  in  shafts  extending 
water-tight  from  the  top  to  the  bottom  of  the  pontoon. 
This  whole  arrangement  is  not  a  very  simple  one,  but  it 
has  some  noteworthy  advantages.  By  its  adoption  the 
building  up  of  the  bilge  blocks  to  suit  the  rise  of  floor  of 
the  docked  vessel  becomes  unnecessary,  and  vessels  of  the 
most  varied  kinds  can  be  shored  up  without  the  forms  of 
their  bottoms  having  to  be  taken  into  consideration  before- 
hand. Furthermore,  this  arrangement  enables  the  bilge 
supports  to  be  easily  loosened  and  fixed  at  any  time. 

The  side  shores  are  placed  in  the  upper  part  of  the  side 
wall  on  each  side,  and  arranged  to  slide  on  rollers  in 
water-tight  shafts.  These  also  are  worked  from  the  deck 
of  the  side  wall  by  means  of  shafting  and  toothed  and 
worm  wheels.  Inner  ends  of  some  of  the  side  shores  are 
provided  with  rollers,  so  that  in  the  docking  of  a  vessel 
the  latter  can  conveniently  be  guided,  moved,  or  heeled. 

Along  each  of  the  inner  side  walls,  and  extending  as  far 
as  possible  out  the  entire  length  of  the  dock,  two  dock 


and  thus  do  not  afford  opportunity  for  the  dreaded  rusting 
which  is  apt  to  be  produced  by  contact  between  wood  and 
iron.  The  fenders  are  arranged  above  the  pontoon  deck, 
so  as  to  reduce  the  danger  of  the  sinking  of  the  dock.  In 
cases  these  be  heavily  strained,  the  wall  plating  of  the 
pontoon  will,  under  this  arrangement,  not  be  liable  to 
suffer  damage.  The  outer  ends  of  the  pontoon  are  provided 
each  with  five  vertical  wooden  fenders. 

The  connection  between  the  sections  of  the  dock  is  in 
the  form  of  a  hinge  arrangement.  If  the  sections  of  the 
dock  have  the  tendency  to  lean  toward  each  other  in  the 
longitudinal  direction,  motion  can  take  place  unhindered 
about  the  middle  of  the  hinge  pin  to  a  very  considerable 
extent,  so  that  the  bulging  in  of  the  neighbouring  end 
plating,  which  so  often  takes  place  in  docks  of  this  kind, 
is  avoided.  For  the  case  in  which  the  sections  of  the  dock 
tend  to  lean  in  different  transverse  directions  only  a  small 
amount  of  play  is  provided,  so  that  the  separate  parts  can 
afford  support  to  each  other.  This  support  is  provided  In- 
strong  brackets  fitted  on  the  pontoon,  which  are  made  to 
fit  into  each  other  in  such  a  manner  that  no  considerable 
transverse  movement  of  the  sections  one  with  another  can 
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take  place.  The  whole  coupling  arrangement  is  such  as  to 
admit  of  simple  and  rapid  connecting  and  disconnecting, 
which  is  necessary  when  a  single  section  may  be  called 
upon  to  work  independently.  It  also  makes  it  possible  to 
couple  together  two  sections  with  a  considerable  interval 
(iu  this  case  about  30  ft.  in  length)  between  them,  so  that 
a  relatively  long  vessel  can  be  docked,  the  middle  part  of 
which  is  not  then  supported  from  the  floor  of  the  dock,  but 
hangs  free. 

Each  section  has  two  centrifugal  pumps,  with  vertical 
shafts,  arranged  as  low  down  in  the  dock  as  possible. 
They  are  fitted  directly  over  the  main  line  of  piping, 
which,  resting  on  the  floor  plates,  runs  along  one  side 
of  the  dock.  From  the  main  pipe  to  the  various  water 
chambers  of  the  bottom  pontoon  are  fitted  branches,  which 
can  be  shut  off  by  means  of  water  valves.  These  branch 
pipes  are  connected  with  a  trough,  which  runs  along  the 
bottom  of  the  pontoon,  over  the  whole  length  of  the  various 
water  chambers.  In  the  bottom  plates  holes  are  cut  above  the 
troughs,  so  that  these  latter  are  directly  connected  with 
the  spaces  between  the  several  floor  plates.  The  trough 
arrangement  enables  each  dock  section  to  be  completely 
emptied  by  the  main  centrifugal  pumps.  It  avoids  the 
difficulty  otherwise  met  with,  that  water  lodging  between 
the  floor  plates  must  either  be  removed  by  special  piston 
pumps  or  remain  as  irremovable  ballast,  in  which  latter 
case  the  carrying  capacity  of  the  dock  is  reduced. 

Each  centrifugal  pump  is  dirjctly  coupled  to  a  vertical 
electric  motor  fixed  in  the  engine  room.  There  are  thus 
two  completely  independent  sets  of  pumping  machinery 
provided  for  each  dock  section.  The  pontoon  chamber 
inlets  and  outlets  through  the  skin  of  the  dock  ate  provided 
with  suitable  sieves  and  non-return  flaps.  Each  water 
chamber  of  the  side  walls  can  be  shut  off  by  a  simple 
flap  valve.  The  total  capacity  of  the  pumping  plant  is  so 
adjusted  that,  according  to  the  weight  of  the  vessel  to  be 
raised  by  the  dock,  the  time  required  for  emptying  the 
latter  is  35  minutes  for  a  weight  of  about  1,000  tons,  and 
80  minutes  for  a  weight  of  about  3,000  tons.  Each  motor 
is  of  20  H.P.  The  pumping  plant  which  has  to  be  provided 
in  connection  with  the  Dieckhoff  patent  is  thus  relatively 
very  small,  and  its  working  efficiency  is  relatively  very 
large.  This  good  result  is  due  on  the  one  hand  to  the 
small  variation  iu  the  depth  from  which  the  pumps  have 
to  draw ;  and  on  the  other  to  the  circumstance  that  instead 
of  the  pump  suctions  having  to  be  throttled  during  the 
process  of  filling  by  manipulations  of  the  check  valves,  the 
suction  valves,  after  the  vessel  has  been  berthed,  remain 
completely  open,  the  horizontal  adjustment  of  the  rising 
dock  being  effected  entirely  by  the  help  of  the  check  valve 
of  the  side  wall. 

The  lowering  of  the  empty  dock  from  the  position  in 
which  the  pontoon  floats  with  its  normal  freeboard  is 
accomplished  on  the  average  in  40  minutes.  The  lowering 
of  the  dock  with  a  vessel  resting  on  it  varies  with  the 
collective  weight,  but  is  accomplished  in  a  much  shorter 
time. 

The  manipulation  of  the  check  valves  for  the  water 
chambers  of  the  pontoon  and  of  the  side  walls  is  effected 
from  the  dockmaster's  cabin  as  a  central  station.  The 
whole  dock  is  manoeuvred  from  the  central  station  referred 
to.  and  speaking-tube  connection  between  the  latter  and 
the  engine  room  is  provided.  To  enable  tools  worked  by 
compressed  air  to  be  used  in  the  dock,  a  pipe  is  laid 
throughout  its  length,  provided  with  branches,  to  which  the 
compressed  air  can  be  led  from  the  shore. 

In  the  engine  room  is  installed  a  small  steam  boiler, 
which  in  winter  supplies  steam  for  warming  purposes,  and 
for  thawing  the  valves  and  working  parts.  The  lighting 
of  the  whole  dock  is  electric.  The  inner  lighting  is  done 
by  incandescent  lamps  ;  the  outer  by  arc  lamps. 

The  position  of  the  dock  in  the  water  is  such  that  its 
longitudinal  axis  lies  perpendicular  to  the  bank.  The 


traffic  with  the  land  is  carried  on  by  means  of  two  broad 
gangways,  which,  at  the  ends  resting  on  the  quay,  are  so 
arranged  that  they  can  turn,  and  at  the  opposite  ends  are 
borne  by  suitable  pontoons.  To  preserve  its  longitudinal 
direction,  the  dock  is  guided  in  the  usual  manner  between 
several  groups  of  strong  piles. 

The  first  floating  dock  built  on  this  principle  was  set 
to  work  by  the  firm  of  H.  C.  Sttilcken  Sohn,  of  Hambuig, 
on  April  23rd,  1902.  In  its  case  both  the  calculations  and 
the  practical  comparative  trials  have  established  the  fact 
that,  compared  with  the  ordinary  system  as  applied  under 
like  conditions — that  is  to  say,  with  given  carrying  capacity, 
stability,  and  time  for  emptying — the  following  savings 
are  effected :  47  per  cent  saving  in  size  of  pumps  and 
piping ;  38  per  cent  saving  in  size  of  power  plant ;  38  per 
cent  saving  continuous  mean  consumption  of  power.  Mean- 
while, the  further  advantage  is  here  obtained  that  the 
consumption  of  power  is  nearly  proportional  to  the  weight 
of  the  vessel  to  be  raised,  which  in  a  dock  on  the  ordinary 
system  is  far  from  being  the  case. 

Another  practical  comparative  trial  with  the  Sttilcken 
dock,  which  for  this  purpose  was  with  very  little  difficulty 
arranged  to  work  temporarily  on  the  ordinary  system,  gave 
the  following  result :  Under  the  same  conditions — that  is 
to  say,  with  like  displacement  and  draught  of  the  docked 
vessel,  and  with  the  like  performance  of  the  power  plant — 
the  time  required  for  pumping  was  50  minutes  when  the 
dock  was  worked  on  the  ordinary  system,  and  30  minutes 
when  it  was  being  worked  on  the  Dieckhoff  system.  This 
trial,  then,  showed  a  saving  of  40  per  cent  in  time  and 
consumption  of  power. 

The  new  floating  dock  of  the  Neptun  shipyard  has  been 
almost  continuously  occupied  since  the  beginning  of  last 
summer,  and  has  shown  itself  efficient  in  every  respect. 


A   YEAR'S    BRITISH  TRADE. 

The  annual  statement  of  the  trade  of  the  United  Kingdom  with 
foreign  countries  and  British  possessions  for  the  year  1904  was 
issued  on  June  10th.  The  imports  for  the  year  totalled 
,£551,038,628,  of  which  £431,020,222  represented  imports  from 
foreign  countries,  and  £120,018, 406  imports  from  British 
possessions.  As  compared  with  the  previous  year,  this  represents 
an  increase  of  £3,090,725  in  the  case  of  the  former  and  an 
increase  of  £6,337,614  in  that  of  the  latter.  The  exports 
totalled  £300,711,040,  of  which  £188,773,170  was  to  foreign 
countries  and  £111,937,870  to  British  possessions.  In  1903 
produce  and  manufactures  to  the  amount  of  £179,653,244  were 
exported  to  foreign  countries,  and  £111,146,864  to  British 
possessions  In  the  imports1  scheduled  under  the  head  of  food, 
drink,  and  tobacco,  the  exports  were  £231,402,188  in  1904, 
which  is  a  falling  off  of  several  hundred  thousand  pounds  from 
the  figures  of  1903,  but  an  increase  of  twelve  millions  over  those 
of  1900.  The  slight  increase  of  the  exports  in  the  same  category 
about  balanced  the  decline  in  the  imports,  while  the  excess  over 
1900  was  more  than  2^  millions.  In  raw  materials  and  unmanu- 
factured articles  imported  the  figures  for  1904,  £182,212,813, 
stand  at  nearly  nine  millions  higher  than  those  of  1903,  and 
ten  millions  higher  than  those  of  1900.  In  the  exports  of  this 
class  the  difference  between  this  year  and  last  is  trifling,  but 
there  is  a  decline  of  nearly  nine  millions  on  1900.  Of  manu- 
factured goods,  the  total  imported  in  1904  was  £135,168,326, 
against  £134,564,351  in  1903,  and  £128,274,892  in  1900.  The 
manufactured  exports  were  in  1904,  £243,825,894.  This  total 
stands  about  nine  millions  higher  than  that  of  last  year,  and 
17  millions  above  that  of  1900. 


Correction. — With  regard  to  the  results  of  the  Gordon- 
Bennett  eliminatory  trials  which  we  published  in  our  issue  of 
the  9th  June,  the  Hon.  C.  S.  Rolls  writes  to  point  out  that 
he  has  been  placed  second  by  the  committee  of  the  Automobile 
Club.  Owing  to  being  the  last  starter  but  one,  he  was  subject, 
to  delays  at  controls  in  order  to  give  the  5  minutes  interval 
between  cars,  and  this  alone  improves  his  net  record  considerably. 
The  committee  also  took  into  account  the  speeds  in  certain  given 
stretches  and  the  hill-climbing  test  when  deciding  order  of 
merit,  with  the  result  as  above  stated,  but  the  Hon.  C.  S.  Rolls 
was  placed  second.  We  are  glad  of  the  opportunity  of  noting 
this  correction. 
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NOTES  ON  THE  VARIATION  OF  ANGULAR 
VELOCITY  IN  THE  SHAFTING  OF 
MARINE  ENGINES.* 

In  warty  of  the  investigations  on  the  balancing  of  engines  which 
have  appeared  from  time  to  time  in  papers  read  before  this  and 
kindred  institutions  it  has  often  been  assumed  that  the  angular 
velocity  of  the  shafting  was  uniform  or  nearly  oonstant.  As 
a  difference  of  opinion  appeared  to  exist  as  to  whether  this 
assumption  was  sound  or  not,  it  was  decided  to  make  some 
tests.  Many  experiments  having  been  made  under  differ  exit 
conditions  to  determine  the  variation  of  angular  velocity  in  the 


Fio.  1. 

shafting  of  marine  engines,  it  was  thought  that  some  of  the 
results  would  be  of  interest  to  the  members  of  this  institution. 

At  first,  vibrating  rods  were  employed;  the  results,  however, 
were  not  satisfactory.  A  12  in.  steel  straight-edge  was  found 
suitable  to  produce  practical  curves;  it  was,  however,  difficult 


containing  a  lead  pencil  which  was  fitted  eccentric  or  out  of 
the  centre  so  that  when  the  spindle  revolved  and  a  sheet  of 
paper  was  held  underneath  the  lead  pencil,  traced  a  small  circle 
about  r'/|6  in.  in  diameter. 

The  motor  was  fixed  to  a  small  teak  frame  (fig.  1).  This  frame 
was  made  so  that  it  could  slide  easily  along  a  teak  batten  or 
straight-edge  about  6  ft.  to  7  ft.  long  (see  rig.  2) ;  the  batten 
was  fixed  in  the  tunnel  in  a  fore  and  aft  direction,  by  means 
of  two  special  screw  clamps,  clipping  the  angle  iron  stiffeners 
on  the  tunnel  sides  in  such  a  manner  that  the  centre  of  the 
spindle  or  sleeve  of  the  motor  was  directly  over  the  longitudinal 
centre  line  of  the  shafting,  and  the  pencil  point  forced  upward 
about  \  in.,  thereby  extending  a  small  elastic  spring,  by  which 
its  tension  kept  the  pencil  point  in  contact  with,  the  paper  on 
which  the  curves  were  traced. 

For  taking  diagrams  of  velocity,  a  number  of  sheets  of  draw- 
ing paper  about  12  in.  wide  were  wrapped  around  the  shaft 
and  kept  in  position,  as  sh»wn  in  figs.  1  and  2,  by  elastic  string, 
or  else  the  fore  and  aft  edges  of  the  paper  were  touched  by 
seccotine. 


Pig.  ?. 

The  L.P.  crank  pin  was  generally  placed  on  the  top  centre,  the 
instrument  started  by  switching  on  the  current,  and  the  motor 
frame,  on  being  pushed  by  the  hand  slowly  along  the  teak  batten 
or  straight-edge,  traced  a  looped  curve  in  the  fore  and  aft 
direction;  a  line  drawn  through  the  centre  of  the  curve  was 
taken  as  a  datum  line,  and  marked  "L.P.  crank  on  top";  the 
forward  and  after  edges  of  the  sheets  of  paper  were  also 
respectively  marked  "  Forward,"  "  Aft."  The  instrument  was 
then  either  tilted  or  taken  off,  so  that  the  lead  pencil  was  clear 
of  the  paper. 

When  the  engines  were  running  at  various  speeds,  the  curves 
were  obtained  by  bringing  the  pencil  in  contact  with  the  paper, 
and  starting  the  motor,  which,  when  fully  in  motion,  was 
pushed  slowly  along  the  batten  by  the  hand,  the  pencil  thus 
describing  what  may  be  called  a  continuous  screw  thread  of 
loop  curves  on  the  paper  which,  enveloped  the  shaft.  Fig.  3  is 
a  copy  of  an  actual  curve  as  it  appeared  when  the  paper  bands 
were  taken  off  the  shafts;  the  distance  between  each  small  curve 
from  crest  to  crest  or  loop  to  loop  represents  the  distance  passed 
over  by  a  point  in  the  periphery  or  circumference  of  the  shaft 
during,  practically,  a  very  small  uniform  interval  of  a  second. 
By  counting  the  number  of  loops  in  way  of  the  series  of  curves, 
the  number  of  the  revolutions  of  the  motor  for  one  revolution 
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to  measure  such  curves  with  precision,  and  the  amplitude  and 
vibrations  of  the  reeds  were  rapidly  damped  by  the  friction  of 
the  pencil  or  brush  on  the  paper. 

The  second  method  employed  was  more  useful  and  satisfactory. 
It  consisted  of  a  small  vertical  electrical  motor,  which  was  kept 
constantly  revolving  at  a  high  speed  by  means  of  an  ordinary 
storage  battery. 

At  the  lower  end  of  the  spindle  of  the  motor  a  brass  sleeve 
containing  a  metal  pencil  holder  was  fixed;  this  pencil  holder, 

*  Paper  read  at  the  Spring  Meeting  of  the  Institution  of  Naval  Architects,  on 
April  12th,  1905,  by  Mr.  John  H.  Heck. 


of  the  engine  was  determined,  and  by  measuring  the  distance 
between  the  crests  of  the  small  curves  or  loops  and  dividing 
this  distance  by  the  radius  of  the  shaft  the  angle  in  radians 
passed  through  by  the  crank  could  be  arrived  at. 

Curves  were  taken  in  a  number  of  vessels  when  the  machinery 
was  tested  at  sea,  and  also  at  the  mooring  trials. 

It  was  not  necessary  to  stop  the  engines  in  order  to  remove 
thediagram  sheets  al  ter  the  curves  had  been  taken,  as,  by  pushing 
the  elastic,  string  forward  and  aft,  the  paper  would  unwind  and 
detach  itself. 

On  the  North-East  Coast,  where  tlie  trials  were  made,  even 
when  the  weather  is  fine,  there  is  often  a  swell  at  sea,  and  it  is 
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therefore  not  possible  to  make  a  rigid  comparison.  At  the 
mooring  trials,  also,  of  new  engines,  the  vessels  are  very  light, 
the  propeller  boss  being  ofteu  out  of  the  water,  and  for  various 
reasons  it  is  not  prudent  to  rim  the  machinery  at  full  speed; 
but  in  a  few  cases,  where  it  was  possible  to  test  the  engines 
under  somewhat  similar  conditions,  it  was  found  that  at  certain 
revolutions  the  variation  of  angular  velocity  per  revolution  was 
less  when  the  vessel  was  moored  than  when  she  was  under 
weigh  at  sea. 

The  following  particulars  illustrate  a  few  of  the  results 
obtained  from  vessels  fitted  with  different  types  of  engines. 

No.  1. — S.S.  "A."  A  moderate  size  cargo  vessel  fitted  with 
two-crank  compound  engines  working  at  80  lb.  pressure;  weather 
fine,  propeller  well  immersed;  comparing  one  one-eighth  of  a 
revolution  with  another  one-eighth  of  the  same  revolution,  the 


Fig.  4. 

variation  in  the  angular  velocity  of  the  shafting  at  58  revolutions 
was  12  per  cent;  while,  making  the  same  comparison  with  one- 
fourth  of  a  revolution,  the  variation  was  8' 6  per  cent. 

No.  2. — S.S.  "  B."  A  small  vessel  fitted  with  two-crank  com- 
pound engines,  but  working  at  a  high  pressure;  weather  fine, 
propeller  immersed ;  comparing  one  one-eighth  of  a  revolution 
with  another  one-eighth  of  the  same  revolution,  the  variation 
in  the  angular  velocity  of  the  shafting  was  at  93  revolutions  12 
per  cent,  and  at  60  revolutions  24  per  cent;  while,  making  the 
same  comparison  with  one-fourth  of  a  revolution,  the  variation 
at  93  revolutions  was  9  8  per  cent. 

No  opportunity  was  found  to  take  curves  from  a  two-crank 
compound  engine  when  the  vessels  were  light  and  the  propeller 
not  fully  immersed;  under  such  circumstances  it  is  practically 
certain  that  an  increase  would  be  found  in  the  amount  of 
variation,  and  the  tests  appeared  to  show  that  two-crank 
engines,  either  small  or  large,  although  well  arranged  and 
designed,  are  not  so  efficient  for  marine  purposes  as  engines 
with  a  greater  number  of  cranks. 

No.  3. — S.S.  "  C."  A  large  cargo  and  passenger  steamer, 
fitted  with  three-crank  triple-expansion  engines,  working  at 
1801b.  pressure;  weather  fine,  propeller  just  immersed;  com- 
paring one  one-eighth  of  a  revolution  with  another  one-eighth 
of  the  same  revolution,  the  variation  in  the  angular  velocity 
of  the  shafting  at  66  revolutions  was  4'6  per  cent,  and  at  54 
revolutions  55  per  cent — a  good  result;  while,  making  the 
same  comparison  with  one-fourth  of  a  revolution,  the  variation, 
when  running  the  mile  at  66  revolutions,  was  21  per  cent. 

No.  4. — S.S.  "  D."  A  fairly  large  cargo  steamer,  fitted  with 
three-crank  triple-expansion  engines,  working  at  1801b.  pres- 
sure; tips  of  propeller  blades  20  in.  out  of  the  water;  com- 
paring one  one-eighth  of  a  revolution  with  another  one-eighth 


Ij    !  j 

f 

3  " 

i  II 
;  i 

:        j?       »  • 

r        •  i 

.  ';  -1     !  1 

;     i     :     i     ,     l  . 
i      I     i     1  1 

i — Uu-j^^ 

f      1  ■  

 i  _ . 

r  r" 
—  1 

Fro.  5. 


of  the  same  revolution,  the  variation  in  the  angular  velocity  of 
the  shafting  at  71  revolutions  was  5'6  per  cent,  and  at  61 
revolutions  4'6  ner  cent;  while,  making  the  same  comparison 
with  one-fourth  of  a  revolution,  the  variation  at  71  revolutions 
was  215  per  cent.  In  this  vessel,  at  the  higher  revolutions, 
there  was  a  slight  amount  of  vibration. 

No.  5. — S.S.  "  E."  A  large  cargo  vessel  fitted  with  four- 
crank  quadruple-expansion  engines,  balanced  on  the  Yarrow, 
Schlick,  and  Tweedy  system,  working  at  210  lb.  pressure;  weather 
fine,  tips  of  propeller  55  in.  out  of  the  water;  comparing  one 
one-eighth  of  a  revolution  with  another  one-eighth  of  the  same 
revolution,  the  variation  in  the  angular  velocity  of  the  shafting 


was,  at  66  revolutions,  46  per  cent,  and  at  48  revolutions 
4'4  per  cent;  while,  making  the  same  comparison  with  one- 
fourth  of  a  revolution,  the  variation  at  .66  revolutions  was  1  2 
per  cent. 

No.  6. — S.S.  "F."  A  small  high-speed  passenger  steamer, 
also  fitted  with  four-crank  quadruple-expansion  engines,  balanced 
on  Yarrow,  Schlick,  and  Tweedy  system,  and  working  at  200  1b. 
pressure;  weather  fine,  and  propeller  immersed  4  in.;  comparing 
one  one-eighth  of  a  revolution  with  another  one-eighth  of  the 
same  revolution  the  variation  of  angular  velocity  of  the  shafting 
at  104  revolutions  was  49  per  cent,  and  at  55  revolutions 
5  5  per  cent,  also  a  very  good  result;  while,  making  the  same 
comparison  with  one-fourth  of  the  revolution,  the  variation  at 
104  revolutions  was  1'7  per  cent. 

No.  7. — As  an  illustration  of  the  effect  of  slight  racing  on  the 
variation  of  angular  velocity  of  shafting  in  the  case  of  -S.S. 
"  H,"  a  sister  vessel  to  S.S.  "  C,"  a  large  cargo  and  passenger 
steamer  fitted  with  three-crank  triple-expansion  engines,  on  a 
trial,  the  weather  was  not  so  fine  or  the  sea  so  smooth,  nor  was 
the  propeller  fully  immersed,  the  tips  of  the  blades  being  some 
24  in.  out  of  the  water.  When  taking  curves  from  the  shafting 
it  was  pointed  out  that  the  engines  were  racing.  It  was  not 
very  much ;  still  it  was  evident  to  the  eye  and  very  clearly  shown 
on  the  curves. 

When  no  racing  was  apparent,  comparing  one-eighth  of  a 
revolution  with  another  one-eighth  of  the  same  revolution,  the 
average  variation  of  velocity  in  the  shafting  at  68  revolutions 
was  7  per  cent  to  9  per  cent;  while,  when  racing  was  evident, 
comparing  one  one-eighteenth  of  a  revolution  with  another  one- 
eighteenth  of  the  same  revolution,  the  variation  in  velocity  was 
21  per  cent,  or,  in  other  words,  while  the  average  number 
of  revolutions  of  the  engines  were  68  per  minute,  the  engines 
actually,  during  a  part  of  some  revolutions,  were  going  at  the 
rate  of  82  revolutions,  while  during  a  part  of  other  revolutions 
they  were  going  at  a  rate  of  58  revolutions  per  minute.  Finally, 
comparing  one  revolution  with  another,  the  variation  of  velocity 
was  10  per  cent  above  and  10  per  cent  below  the  average  rate 
of  revolution.  Fig.  4  illustrates  the  variation  during  one 
revolution  when  the  engines  were  racing.  It,  therefore,  appears 
that  there  are  good  grounds  for  saying  that,  if  similar  tests 
were  made  at  sea  when  the  engines  are  racing  heavily,  it  would 


Fig.  6. 


be  found  that  the  acceleration  at  intervals  in  the  rate  of 
revolutions  per  minute  is  considerable,  and  quite  sufficient  to 
account  for  the  signs  of  straining  which  have  appeared  in  the 
machinery  of  vessels  after  encountering  very  had  weather. 

It  is,  of  course,  well  known  that  two-crank  compound  engines 
when  at  sea  are  more  subject  to  heavy  racing  than  three-crank 
triple-expansion  engines,  and  there  are  many  engineers  who  have 
had  experience  with  all  types  of  engines  who  claim  that  four- 
crank  quadruple  engines  are  still  less  liable  to  racing,  and 
therefore  make  quicker  voyages. 

The  variation  of  velocity  in  the  shafting  was  found  to  diminish 
as  the  draught  of  the  vessel  increased.  Figs.  5  and  6  illustrate 
curves  taken  from  similar  vessels  of  large  size  fitted  with  dupli- 
cate engines,  the  only  difference  on  the  trials  being  a  variation 
in  the  draught  of  water. 

At  low  speeds  of  revolution  the  variation  in  the  angular 
velocity  per  revolution  was  nearly  always  greatest,  and,  as  the 
revolutions  increased  in  number,  the  variation  became  less; 
when  an  exception  to  this  rule  took  place,  vibration  became 
apparent;  when  the  vibration  increased,  the  variation  in  the 
angular  velocity  increased,  and  when  the  vibration  became 
excessive,  the  variation  in  the  velocity  of  the  shafting  became 
considerable;  the  engines  at  certain  intervaJs  of  the  revolution 
going  slower,  at  other  intervals  faster.  In  fact,  there  appeared 
a  regular  cycle  in  the  variation  of  the  velocity ;  the  ship,  when 
vibrating,  appeared  to  act  as  a  powerful  brake  on  the  engines, 
which  was  applied  hard  at  some  intervals  of  the  revolution  and 
released  at  others.  Fig.  7  illustrates  the  variation  in  one 
steamer  (S.S.  "K"),  which  was  fitted  with  three-crank  triple- 
expansion  engines,  and  tested  at  sea  in  calm  weather.  The  draught 
of  the  vessel  was  very  light  and  the  propeller  only  partially 
immersed.  Up  to  a  certain  number  of  revolutions,  the  variation 
in  the  velocity  of  the  shafting  was  normal;  at  82  revolutions, 
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however,  the  vibration  was  considerable,  and  on  comparing  one 
one-eighth  of  a  revolution  with  another  one-eighth  of  the  same 
revolution,  the  velocity  was  found  to  vary  from  about  12  5  per 
cent  above  to  12-5  per  cent  below  the  mean  angular  velocity  of 
the  shafting. 

The  brake,  or  retarding  effect  which  becomes  apparent  when 
the  engines  or  the  structure  to  which  they  are  attached  begin 
to  vibrate,  appears  to  account  amongst  other  things  for  the 
opinion  which  is  sometimes  put  forward,  that  engines  attached  to 
a  heavy  and  strong  foundation  always  run  smoother  and  are 
more  economical  than  similar  engines  working  under  apparently 
equal  conditions,  but  attached  to  foundations  of  a  less  sub- 
stantial character,  vibration  appears  fatal  to  uniform  velocity. 

A  full  description  of  the  instrument  is  given  in  the  appendix, 
and  it  may  be  stated  that,  for  the  sake  of  portability,  the 
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apparatus  was  made  of  a  small  size,  so  that  it  oould  be  easily 
carried  from  one  vessel  to  another.  The  motors  which,  like  a 
clock,  have  practically  only  to  transmit  motion,  and  not  power, 
would  no  doubt  be  better  if  made  of  larger  size,  so  as  to  still 
further  reduce  the  effect  of  any  friction  caused  by  the  pencil 
point  tracing  the  curves  on  the  paper.  The  apparatus,  of 
course,  could  also  be  improved  in  many  directions;  the  principle, 
however,  appears  to  be  sound  and  practical  for  the  purpose 
intended. 

Appendix:    Descbiption  of  the  Apparatus  (see  fig.  1). 

A.  Small  vertical  electric  motor  fixed  to  a  frame  M. 

B.  Metal  holder  for  carrying  a  small  lead  pencil,  and  capable 
of  a  small  up  and  down  motion. 

C.  Brass  sleeve,  fitted  to  lower  end  of  motor  spindle,  by 
means  of  two  small  screws. 

D.  Slots  right  through  upper  end  of  sleeve  B. 

E.  Metal  pin  passing  through  the  slots  D  and  fixed  to  upper 
portion  of  pencil  holder,  thus  forming  a  driver  for  same. 

F.  Small  pin  fixed  on  lower  end  of  sleeve  B. 

G.  Elastic  bands  for  pressing  down  pencil  holder  C. 

H.  Guide  for  sleeve  C. 
K.  Flywheel. 

L.  Small  lead  pencil  fixed  eccentrically  in  pencil  holder  C. 

M.  Wood  frame  (see  fig.  2),  sliding  in  a  fore  and  aft  direction 
on  a  teak  batten  or  straight-edge  N,  fixed  to  stiffeners  in  tunnel 
by  means  of  two  screw  clamps. 

Note. — During  part  of  the  trials  only  one  motor  was  used. 
In  fig.  1  two  are  shown  for  checking  purposes,  if  required. 

In  the  diagrams  the  spots  obtained  by  experiment  are  simply 
connected  by  straight  lines. 


NOTICES    OF    MEETINGS,  &C. 


The  Junior  lt>STiTUTioN  of  Engineers. — Summer  meeting,  June 
26th  to  30th. 

Civil  and  Mechanical  Engineers'  Society. — June  29th,  visit  to 
the  Chelsea  Generating  Station  of  the  Underground  Electric  Railways 
Co.  of  London  Limited. 

Incorporated  Municipal  Electrical  Association. — The  following 
papers  are  down  for  reading  :  Presidential  Address  by  Mr.  F.  A. 
Newington  ;  "Load  Factor:  its  Effects  upon  an  Electricity  Station,"  by 
Councillor  Sinclair  ;  "  Street  Lighting,"  by  Mr.  E.  E.  Hoadley  ;  "  Notes 
on  Costs  and  Tariffs  for  Electric  Supply,"  by  Mr.  H.  Kilgour  ;  "The 
Supply  of  Electricity  in  Industrial  Areas  from  a  Municipal  Point  of 
View,"  by  Councillor  Hodgson  ;  "  Extensions  to  Outlying  Areas,''  by 
Mr.  A.  B.  Mountain  ;  "  Free  Wiring  and  Supply  on  the  Prepayment 
System,"  by  Mr.  A.  R.  Sillar. 


THE   TURBINE   STEAMER  VIKING. 


Special  interest  attaches  to  the  turbine  passenger  steamer 
Viking,  which  ran  a  long-distance  trial  from  the  mouth  of  the 
Tyne  on  June  14th,  in  that  she  is  the  first  high-speed  channel 
passenger  steamer  to  be  constructed  on  the  Tyne,  and  is  pro- 
bably the  fastest  passenger  steamer  alfoat  at  this  moment.  She 
was  built  at  the  Walker  yard  of  Sir  W.  G.  Armstrong. 
W'hitworth,  and  Company  to  the  order  of  the  Isle  of  Man  Steam 
Packet  Company,  and  is  intended  for  the  summer  excursion 
traffic  between  Liverpool  and  Douglas.  To  meet  the  special 
requirements  of  this  trade  she  is  designed  to  carry  a  very 
large  number  of  passengers — nearly  2,000.  Her  shelter  deck 
extends  uninterruptedly  from  stem  to  stern — a  length  of 
361  ft. — and  above  it  is  a  big  promenade  deck,  about  two-thirds 
as  long,  which  is  carried  out  to  the  ship's  sides,  and  is  thus 
42  ft.  wide  at  its  broadest  point.  The  first-class  accommodation 
is  all  and  the  second-class  forward,  the  middle  part  of  the  ship 
being  mainly  occupied  by  the  boilers  and  engine  room.  The 
propelling  machinery,  supplied  by  the  Parsons  Marine  Steam 
Turbine  Company,  consists  of  three  sets  of  Parsons  turbines, 
each  driving  an  independent  shaft;  as  usual,  the  two  outside 
engines  are  low  pressure,  and  within  their  casings  are  fitted 
the  astern-going  turbines,  which  can  give  the  vessel  a  speed 
of  14  or  15  knots.  Steam  at  a  pressure  of  160  lb.  to  the  square 
inch  is  supplied  by  four  double-ended  boilers,  working  under 
forced  draught  in  enclosed  stokeholds;  these  were  made  by  the 
Wallsend  Slipway  and  Engineering  Company.  The  two  funnels 
of  the  vessel  are  provided  with  spark-catching  devices,  which 
greatly  add  to  the  comfort  of  passengers,  by  preventing  ashes 
and  cinders  from  being  thrown  out  on  the  decks. 

The  trial  trip  that  took  place  on  the  14th  inst.  was  a  Long- 
distance test  of  steaming  at  full  speed,  the  course  selected  being 
along  the  Durham  and  Yorkshire  coasts  from  Souter  Point, 
near  the  mouth  of  the  Tyne,  to  Flamborough  Head  and  back. 
The  tide  was  about  equally  for  and  against  the  vessel,  and  she 
carried  a  load  equivalent  to  her  full  complement  of  passengers, 
giving  her  a  draught  of  about  11  ft.  She  ran  continuously  at 
full  speed  for  6  hoars  40  minutes,  and  maintained  a  mean  speed 
of  23'53  knots  for  the  course  in  and  out.  The  three  hours' 
run  southward  was  performed  at  the  rate  of  23'68  knots,  and 
on  her  return  she  touched  24  knots  for  some  distance.  This 
performance  is  even  better  than  the  23 \  knots  she  made  on 
her  trials  over  the  measured  mile  off  the  Tyne,  where,  however, 
the  depth  of  water  is  scarcely  sufficient  to  give  the  best  results 
at  such  high  speeds.  In  spite  of  the  high  power  of  the  engines 
the  vibration  is  slight;  in  fact,  over  the  greater  part  of  the 
vessel  it  is  imperceptible.  It  is  true  that  in  the  lower  first-class 
saloons,  which  are  immediately  over  the  screws  and  propeller 
shafts,  there  is  a  good  deal  of  noise,  which  at  first  suggests 
considerable  vibration,  but  if  the  columns  and  other  fixed 
structures  be  touched,  it  becomes  apparent  that  the  real  vibra- 
tion even  there  is  very  moderate  indeed. 


COMPARATIVE    ELASTICITY   OF   FOX  AND 
MORISON  CORRUGATED  TUBES.* 

C.  Bach. 

In  view  of  the  fluctuations  of  temperature  to  which  boiler  flues 
arc  exposed,  and  the  low  elasticity  of  the  boiler  plates,  a  high 
axial  elasticity  is  desirable  in  the  flue  tubes;  a  consideration 
which  induced  the  author  to  test  the  relative  merits  in  this 
connection  of  the  corrugated  tubes  of  the  Fox  and  Morison  type 
respectively.  The  depth  of  the  corrugations  was  the  same  in 
both  cases,  but  the  width  of  those  in  the  Fox  tube  was  as  13  to 
10  in  comparison  with  the  Morison  tube;  and  the  mean  thickness 
of  the  walls  was  respectively  0'377  in.  (9  6  millimetres)  and 
0  362  in.  (9-2  millimetres).  The  test  consisted  in  subjecting  the 
tubes  to  varying  loads,  commencing  with  2,204  lb.  (1,000  kilo- 
grams), for  five  minutes  at  a  time,  until  the  total  permanent 
and  elastic  compressions  were  found  constant.  The  results, 
referred  to  a  common  length  of  39  37  in.  (1  metre)  of  tube,  show 
Chat,  notwithstanding  the  somewhat  thicker  metal  of  the  Fox 
tube,  its  elasticity  is  considerably  higher — e.g.,  28  4  per  cent — 
than  the  other.  Up  to  a  load  of  154.323  1b.  (70,000  kilograms), 
at  which  point  the  permanent  deformation  is  still  insignificant, 
the  elastic  compression  of  the  Morison  tube  is  0-2  per  cent  of  the 
original  length,  and  that  of  the  Fox  tube  0-26  per  cent.  Con- 
sequently the  relative  elasticity  of  the  two  classes  of  tube  stands 
almost  exactly  in  inverse  proportion  to  the  width  of  the  corru- 
gations, a  result  in  perfect  agreement  with  the  theory  of 
elasticity. — (Zeitschrift  des  Yereines  deutscher  Ingenieurc, 
Berlin,  vol.  xlviii.,  pp.  1227-1228.) 


*  Institution  of  Civil  Engineers.    Foreign  Abstracts. 
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|  Barrow-in-Furness  — The   chief   event   in  engineering 
circles  in  tlie  next  month  in  Barrow  will  undoubtedly  be  the 
launch  of  the  Japanese  battleship  Katori,  on  July  4th.  The 
whole  of  the  gun-mounting  work  is  in  a  very  advanced  stage, 
and  her  engines  are  quite  finished.    Naval  experts  will  await 
the  trials  of  the  two'  battleships  building  in  England  for 
Japan  with  some  interest.    One  of  the  chief  modifications  from 
accepted  practice  is  the  provision  of  electric  power  for  operating 
the  12  in.  turrets.      Although  electricity  has  been  tried  on 
guns  of  lighter  calibre  in  our  owu  navy,  it  has  not  been,  up 
to  the  present,  adopted  on  the  great  guns.    The  United  States 
ships  Kearsage  and  Kentucky   had,  it  may  be  mentioned, 
electrically-operated  gun  turrets,  and  very  satisfactory  results 
have  been  obtained,  it  having  been  found  possible  to  regulate 
the  speed  of  training  to  a  nicety.    The  disaster  to  submarine 
A  8  has  once  more  pointed  out  the  dangers  which  have  to  be 
met  bv  those  engaged  on  these  craft.    Evidences  are  conflicting 
as  to  'the  actual  cause  of  the  accident,  the  commonly  accepted 
version  attributing  the  trouble  to  explosion  of  the  petrol.  The 
other  explanation,  given  by  some  fishermen,  is,  however,  quite 
feasible.    They  say  that  the  boat  turned  over  whilst  attempt- 
ing to  change  her  course  too  abruptly.    Those  who  know  sub- 
marines at  all  will  understand  that  from  their  circular  form 
thev  are  liable  to  turning  on  the  boat's  own  axis.    This  is 
provided  for  in  the  construction  by  fitting  two  deep  keels 
port  and  starboard,  and  running  the  length  of  the  boat.  This 
minimises  the  tendency  to  turn,  but  at  the  best  it  cannot  be 
made  so  stable  as  an  ordinary  boat.    But  whatever  the  cause 
of  the  accident,  it  is  desirable  that  steps  should  be  taken  to 
prevent  the  recurrence  of  these  accidents.    The  training  ship 
Exmouth  has  been  delivered  to  her  owners.    The  Dominion 
has  also  been  handed  over  to  the  Government.    She  attained 
a  speed  of  18'5  knots  on  her  final  trials.    The  Skirmisher  did 
25'25  knots  with  27,000  indicated  horse  power  on  her  pre- 
liminary trials.    It  is  proposed  to  fit  the  Scout  class  with 
heavier  guns,  to  enable  them  to  cope  more  effectually  at  a 
reasonable  range  with  torpedo-boat  destroyers.    They  are  not 
expected  to  fight  heavier  craft,  but  have  sufficient  speed  to 
get  away  from  heavy  cruisers.    It  is  extremely  likely  that 
Tickers  will  deliver  both  their  scouts  before  any  of  the  other 
firms  engaged  on  their  construction.    Arrangements  are  now 
made  for  the  new  fitting  out  berth  in  the  Buccleuch  Dock, 
although  as  yet  no  progress  has  been  made  in  actual  con- 
struction.   It  is  given  out  that  the  tender  for  the  new  bridge 
to  Walney  has  been  let  to  an  East  Coast  firm  at  ,£80,000. 
Tenders  varying  in  value  for  the  bridge,  which  is  of  the  rolling 
lift  type,  up  to  ,£150,000  were  received. 

The  Wear- — The  smiths'  strike,  after  lasting  28  weeks, 
has  at  last  drawn  to  a  close,  and  the  meu  have  now  gone  back 
on  the  terms  accepted  by  the  other  branches  of  the  shipbuild- 
ing industry  in  November  last.    Last  month  again  shows  a 
notable  increase  in  the  tonnage  of  ships  launched,  the  total 
tonnage  amounting  to  22,696.    Messrs.  Bartram  and  Sons  have 
launched  a  clipper-bowed  ship,  the  Benlawers,  built  to  the 
order  of  Messrs.  W.  Thomson  and  Co.,  Leith,  for  their  well- 
known  Ben  Line.    Her  dimensions  are  385  ft.  long,  breadth 
46  ft.,  and  depth  26  ft.  3  in.    The  engines  are  supplied  by 
Messrs.  Dickinson,  with  cylinders  of  25  in.,  42  in.,  68  in.,  by 
48  in.  stroke,  and  1801b.  boiler  pressure,  with  more  than  the 
usual  number  of  auxiliaries  for  economical  working.  The 
Sunderland  Shipbuilding  Co.  Limited  have  launched  two  similar 
ships  of  240  ft.  long  by  36  ft.  6  in.  beam,  and  a  depth  of  19  ft.. 
to  carry  2,400  tons  dead  weight.      The  engines  are  by  the 
(forth-Eastern  Marine  Engineering  Co.  Limited,  with  cylinders 
18  in.,  29  in.,  48  in.,  with  a  stroke  of  33  in.,  a|)d  a  boiler  pressure 
of  1801b.    They  are  built  to  the  order  of  Mr.  Carl  and  Messrs. 
Anderson  and  Co.,  both  of  Copenhagen.    They  have  also  sent 
a  ship  on  trial  for  the  same  port.    At  the  North  Dock  Messrs. 
Blumer  have  launched  an  unnamed  ship.    Their  next  ship  to 
be  launched  is  for  the  Moss  Line,  of  Liverpool.    Her  dimen- 
sions are  314  ft.   long  by  44  ft.  6  in.  beam  and  21ft.  5  in. 
depth  moulded.    The  engines  and  boilers  are  to  be  supplied 
by  Messrs.  George  Clark  Limited,   with  cylinders  of  23  in., 
38  in.,   63  in.,  by  42  in.   stroke,   and  180  1b.  boiler  pressure. 
Further  up  the  river  Messrs.  Z.  L.  Thompson  have  plenty  of 
work  on  hand,  and  have  completed  the  Thornbeck,  which  has 
passed  its  trals  satisfactory.    Messrs.  Austin  are  fitting  out 
a  recently-launched  collier,  the  Wear,  for  Newcastle  owners. 
The  engines  are  supplied  by  Messrs.  George  Clark  Limited. 
At  the  Wreath  Quay  Messrs.  McColl  and  Pollock  have  fitted 
compound  engines  into  the  Snnniside,  of  600  tons  dead-weight 
carrying  capacity,  and  built  by  the  Goole  Shipbuilding  Co. 


Limited  to  the  order  of  the  Wear  Steam  Shipping  Co.  Limited. 
Messrs.  Laing  are  now  fully  employed,  having  on  hand  an 
order  for  four  ships  for  the  Pacific  Line.  These  are  being 
laid  on  their  newly-constructed  berths,  and  will  present  many 
points  of  interest.  At  the  Southwick  Engine  Works  Messrs. 
George  Clark  Limited  are  about  to  export  a  set  of  engines 
with  cylinders  of  25  in.,  41  in.,  67  in.,  with  a  48  in.  stroke,  to 
be  fitted  into  a  ship  324  ft.  long  by  50  ft.  2  in.,  and  25  ft.  11  in. 
depth  moulded,  which  is  being  launched  this  month  at  the 
yard  of  Messrs.  Cantiere  Navee  de  Muggiano,  in  Italy.  A 
feature  of  interest  is  that  the  pipework  is  sent  out  in  straight 
lengths,  and  will  be  shaped  on  arrival  in  Italy.  Messrs. 
Pickersgill  have  two  ships  in  course  of  construction,  which 
have  changed  hands.  The  Potosi,  which  has  come  into  the 
possession  of  the  Pacific  Steam  Navigation  Co.  Limited,  has 
been  sent  on  trial.  The  other,  which  is  still  on  the  stocks, 
has  been  bought  by  Germans,  and  it  is  stated  she  is  fitted  to 
carry  500  emigrants.  The  transfer  necessitates  new  boilers  to 
pass"  the  German  rules.  The  Pallion  yard  of  Messrs.  Doxford 
is  as  busy  as  ever.  The  second  of  the  three  12,000  tons  turret 
steamers  for  the  British  India  Steam  Navigation  Company  is 
nearing  completion ;  also  the  Kiruna,  a  turret  ship  designed 
to  carry  3,300  tons  of  iron  ore  for  Swedish  owners.  Further 
up  the  river  the  yards  are  well  occupied.  The  bridge  and 
deepening  of  the  river  are  being  vigorously  carried  on,  besides 
additional  improvements. 

 LAUNCHES  AND  TRIAL  TRIPS. 

Benlawers- — -\  large  and  handsomely  modelled  steamer  for 
the  veil-known  "  Ben"  Line  of  Messrs.  William  Thomson  and 
Company,  Leith,  was  launched  from  the  yard  of  Messrs. 
Bartram  and  Sous,  Sunderland,  on  June  3rd.  The  vessel  (which 
is  the  fifth  the  builders  have  built  for  this  firm)  is  of  the  spar 
deck  type,  specially  strengthened,  with  poop,  long  bridge,  and 
forecastle,  and  she  is  well  proportioned,  with  fine  lines,  so  that 
a  good  speed  may  be  maintained  with  a  low  consumption  of  coal. 
The  dimensions  are  :  Length,  385t't. ;  breadth,  46  ft.,  and  depth, 
26  ft.  3  in.  She  has  been  built  to  take  Lloyd's  highest  class. 
The  arrangements  for  leading  and  discharging  cargo  are  very 
complete.  The  hatchways  are  large,  and  Messrs.  Clarke,  Chap- 
man, and  Compauy,  Limited,  of  Gateshead,  are  supplying  nine 
large  steam  winches  of  special  type.  The  engines  will  he 
supplied  by  Messrs.  J.  Dickinson  and  Sons  Limited,  Monkwear- 
n.cuth.  the  cylinders  being  25iu.,  12  in.,  68  in.,  by  48  in.  stroke, 
with  large  boilers,  working  at  1801b.  pressure.  The  engines 
are  fitted  with  all  the  latest  improvements  for  economical  work- 
ing, including  Edwnids  air  pump,  f.team  turning  engine,  Weir's 
pumps,  feed  heater  and  evaporator,  Crompton's  atmospheric  ash 
hoist,  bronze  propeller,  etc.    The  vessel  was  named  Benlawers. 

Kaiping- — There  was  launched  from  the  Wallsend  ship- 
building yard  of  Swan,  Hunter,  and  Wigham  Richardson 
Limited,  on  June  7th,  a  steel  screw  steamer,  which  has  been 
built  to  the  order  of  the  Chinese  Engineering  and  Mining  Com- 
pany Limited.  The  vessel  is  of  the  following  leading  dimen- 
sions :  Length  over  all,  324  ft. ;  beam  extreme,  44  ft.  3  in. ;  and 
depth  moulded,  23  ft. ;  and  has  been  designed  for  the  owners' 
special  trade  on  the  China  Coast.  She  is  being  built  to  Lloyd's 
highest  class  spar  deck  rule.  Accommodation  has  been  provided 
for  a  few  first-class  passengers  amidships  and  a  large  number 
of  Chinese  passengers  aft.  The  vessel  has  been  designed  to  carry 
a  large  dead-weight  cargo  on  a  draught  of  18ft.  9  in.,  and  to 
steam  about  12 J  knots  at  this  draught.  The  engines  are  being 
constructed  by  the  Wallsend  Slipway  and  Engineering  Company 
Limited,  and  consist  of  a  set  of  triple-expansion  engines,  having 
cylinders  25£,  41£,  and  68in.,  by  45  in.  stroke,  steam  being 
supplied  by  two  large  single  ended  boilers,  working  at  1801b. 
pressure  and  fitted  with  Howden's  system  of  forced  draught.  On 
leaving  the  ways  the  vessel  was  named  the  Kaiping. 

Jesmond. — There  was  launched  on  June  5th  from  the  ship- 
building yard  of  Messrs.  Smith's  Dock  Company  Limited,  North 
Shields,  a  finely-modelled  steel  screw  steamer  of  the  following 
dimensions  :  118  ft.  6  in  by  20  ft.  by  9  ft.  8  in.  The  engines  are 
supplied  by  the  Shields  Engineering  and  Dry  Dock  Company 
Limited,  ?vorth  Shields,  cylinders  of  which  are  14  in.  and  30  in., 
by  20  in.  stroke,  by  1251b.  pressure.  The  vessel  has  been  built 
to  Lloyd's  highest  class,  viz.,  100  Al,  and  is  specially  con- 
structed for  the  coasting  and  inland  navigable  rivers,  with  long 
hatch  and  cargo  arrangements  suitable  for  the  trade.  As  the 
vessel  left  the  ways  she  was  named  the  Jesmond. 

Glenmay. — Messrs.  Roper  and  Son,  Stockton-on-Tees, 
launched  from  their  yard"  a  steel  screw  steamer  of  the 
following-  dimensions,  viz.:  Length,  322  ft.:  breadth.  44ft.; 
depth,  22  ft.  10  in.  The  vessel  will  be  classed  100  Al  at  Lloyd's, 
and  is  built  on  the  two  deck  rule,  having  one  deck  laid,  and 
clear  holds,  full  poop,  long  bridge,  and  top-gallant  forecastle. 
The  engines  will  be  of  the  triple-expansion  type,  by  Messrs. 
Blair  and  Company  Limited,  of  Stockton,  of  about  1,000 
indicated  horse  rjower.  having  two  steel  boilers  14  ft.  3  in.  by 
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10  ft.  long,  working  at  18011).  steam  pressure.  The  vessel  was 
named  Glenmay. 

Knightsgarth- — On  June  8th  the  steamship  Knightsgarth, 
built  by  Sir  Rayfton  Dixon  and  Co.  Limited,  Cleveland  Dock- 
yard, Middlesbrough,  to  the  order  of  the  Rea  Shipping  Co. 
Limited,  Liverpool,  left  the  Tees  for  her  official  trials.  This 
vessel  is  the  second  of  the  builders'  new  type  of  freight-carry- 
ing steamer.  She  is  specially  designed  for  the  owners'  coal- 
carrying  trade,  and  will  be  used  for  the  coaling  of  the  battle- 
ships of  the  Royal  Navy,  and  also  the  large  Atlantic  liners  in 
Liverpool  and  Southampton.  The  vessel  has  been  built  under 
special  survey  for  the  highest  class  in  both  Lloyd's  and  the 
British  Corporation.  The  engines  and  boilers  have  been  built 
by  Messrs.  Richardson,  Westgarth,  and  Co.  Limited,  Middles- 
brough, and  consist  of  one  set  of  triple-expansion  engines, 
having  cylinders  25  in.,  40  in.,  and  67  in.  by  45  in.  stroke, 
supplied  with  steam  at  180  lb.  pressure  by  two  large  single- 
ended  boilers.  A  very  satisfactory  speed  was  attained  in  the 
ballast  draught  trials. 

Volmer- — On  June  10th  the  new  steamer  Volmer,  built 
by  the  Sunderland  Shipbuilding  Company  Limited,  proceeded 
to  sea  upon  her  official  loaded  trial.  The  principal  dimensions 
are  240  ft.  B.P.  by  36Jft.  breadth  extreme,  by  19  ft,  deep, 
classed  100  A  1  Lloyd's  under  special  survey,  siugle  deck  type. 
The  vessel  is  built  to  carry  2,200  tons  dead  weight.  The 
machinery  has  been  supplied  by  the  North-Eastern  Marine 
Engineering  Co.  Limited,  Sunderland,  having  cylinders  18  in., 
29  in.,  and  48  in.  by  33  in.  stroke,  steam  being  supplied  by  a 
large  boiler  working  at  1601b.  pressure.  The  trial  was  in  every 
way  satisfactory,  and  a  mean  speed  of  9|  knots  was  obtained, 
after  which  the  steamer  proceeded  on  her  voyage  to  Cronstadt. 

Kohinur-— Messrs.  Charles  Connell  and  Co.  Limited,  White- 
inch,  launched  on  June  14th  a  steel  screw  steamer  of  hand- 
some model  for  the  Asiatic  Steam  Navigation  Company,  of 
Liverpool  and  Calcutta.  The  principal  dimensions  are:  Length, 
296  ft,;  breadth,  40J  ft.  moulded;  depth  moulded,  24  ft,  8  in. 
The  vessel  has  been  specially  designed  to  suit  the  owners' 
passenger  and  coasting  trades  abroad,  and  will  carry  about 
3,200  tons  dead  weight  on  a  moderate  draught.  She  is  classed 
100  A 1  at  Lloyd's,  three-deck  rule,  and  to  the  Board  of 
Trade  requirements  for  a  passenger  certificate.  The  cargo 
gear  is  very  complete,  and  the  deck  machinery  of  the  best 
type.  The  engines,  of  22£  in.,  38  in.,  and  62  in.  by  42  in.  stroke, 
are  being  supplied  by  Messrs.  Dunsmuir  and  Jackson  Limited, 
Govan.  Both  hull  and  machinery  were  constructed  under  the 
personal  superintendence  of  Mr.  William  Corkhill. 


NAVAL  NOTES. 
Roxburgh. — The  official  reports  have  now  been  recorded  of 
the  trials  of  the  Roxburgh,  built  by  the  London  and  Glasgow 
Shipbuilding  Company,  Glasgow.  She  is  the  fourth  of  the 
cruisers  of  the  Devonshire  class  which  have  passed  through  their 
steam  and  gun  trials,  and  her  speed  record,  as  the  mean  of  four 
runs  over  the  measured  mile  on  the  Clyde,  was  23'63  knots 
(the  highest  attained  by  any  vessel  of  the  class),  to  obtain  which 
the  Roxburgh  developed  more  power  than  the  others.  The 
engines  throughout  the  eight  hours'  trial  maintained  an  average 
of  21,857  indicated  horse  power,  which  is  857  indicated  horse 
power  over  the  guaranteed  in  the  contract.  The  starboard 
engine  made  143  revolutions  per  minute,  and  developed  10,734 
indicated  horse  power,  whilst  the  port  engine  for  144  revolutions 
indicated  11,123  indicated  horsepower.  The  air  pressure  in  con- 
nection with  the  tank  boilers  was  If  in.  and  in  the  water-tube 
boilers  1  in.,  the  latter  of  the  Durr  type.  The  steam  pressure 
was  204  lb.  at  the  boilers,  and  the  coal  consumption  worked 
out  to  2  31  lb.  per  indicated  horse  power  per  hour.  In  the 
first  of  the  coal  consumption  trials  of  30  hours'  duration  to 
Portsmouth,  with  the  engines  making  86J  revolutions  per 
minute,  the  power  averaged  4,634  indicated  horse  power,  giving 
the  ship  a  speed  of  14"4  knots.  The  coal  consumption  on  this 
trial  was  at  the  rate  of  2  09  lb.  per  indicated  horse  power  per 
hour.  The  gun  trials  having  been  carried  out  in  the  English 
Channel,  the  Roxburgh  returned  to  the  Clyde,  making  the  second 
of  the  coal  consumption  trials  of  30  hours'  duration,  when,  at 
an  average  rate  of  127'4  revolutions.  15,005  indicated  horse 
power  was  shown,  and  the  coal  consumption  1991  lb.  per  indicate! 
horse  power  per  hour.  On  four  runs  over  tlfte  measured  mile  at 
Skelmorlie  the  mean  speed  was  21'54  knots. 

Achilles. — The  armoured  cruiser  Achilles,  built  for  the 
Admiralty,  at  Elswick,  by  Sir  W.  G.  Armstrong,  Whitwortli, 
and  Company,  was  launched  on  June  17th,  in  the  presence  of  a 
large  gathering  of  spectators.  The  naming  ceremony  was  per- 
formed by  Lady  Sybil  Grey,  daughter  of  Lord  Grey.  The 
Achilles  is  a  first-class  armoured  cruiser.  Her  length  over  all, 
505  ft.;  length  between  perpendiculars,  480ft.;  breadth,  73  ft. 
6  in.;  displacement,  13,660  tons.  The  designed  indicated  horse 
power  of  the  machinery  by  which  she  will  be  propelled  is 
23,500.    She  has  twin  screws,  driven  by  independent  vertical 


triple-expansion  engines.  Steam  for  driving  these  is  generated 
in.  25  boilers,  19  of  the  Yarrow  water-tube  type,  and  six  of  the 
single-ended  cylindrical  type.  It  is  estimated  that  the  power 
of  the  machinery  would  be  sufficient  to  drive  the  vessel  at  a  speed 
approaching  23  knots.  Messrs.  R.  and  W.  Hawthorn,  Leslie, 
and  Company  were  the  makers  of  the  engines  and  boilers.  The 
coal-carrying  capacity  of  the  vessel  is  2,000  tons.  The  armament 
to  be  installed  in  the  Achilles  consists  of  six  9'2in.  guns,  four 
7'5  in.  guns,  two  12-pounder  guns,  twenty-four  3-pounder  guns, 
and  two  Maxim  guns,  in  addition  to  three  18  in.  torpedoes.  The 
armour  on  the  sides  of  the  vessel  is  6  in.  thick,  and  the  armour 
bulkheads  and  barbettes  are  of  the  same  thickness.  The  armour 
of  which  the  conning  tower  is  constructed  has  a  thickness  of 
10  in.  Accommodation  will  be  provided  in  the  vessel  for  a 
complement  of  704  officers  and  men.  The  Achilles  is  the 
twenty-first  war  vessel  constructed  at  Elswick  for  the  British 
Navy.  Whilst  everyone  knew,  Sir  Andrew  Noble  said,  that 
many  of  the  ships  in  Admiral  Togo's  fleet  were  built  at  Elswick, 
it  was  not  so  well  known  that  every  vessel  of  his  fleet  was 
armed  from  Elswick.  That  must  be  a  satisfaction  not  only 
to  Elswick,  but  to  all  Tyneside.    Other  toasts  followed. 

Hibernia. — The  launching  of  the  battleship  Hibernia  took 
place  at  Devonport  Dockyard  on  June  17th.  Lady  Ormonde 
performed  the  naming  ceremony.  The  launch  was  in  every 
respect  most  successful. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

DUST  DESTRUCTOR  TESTING. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — Could  any  reader  say  if  the  results  of  these  tests,  as 
given  occasionally  in  your  journal,  would  be  identical  if  the 
steam  generated  was  allowed  to  pass  directly  to  the  atmo- 
sphere at  212  deg.  Fab.,  instead  of  raising  the  water  to  the 
nominal  pressure  for  which  the  boiler  is  constructed?  It  seems 
to  me  that  if  this  is  the  case  it  would  greatly  simplify  tests. — 
Yours,  etc.,  Engineer. 

GREATER  POWER  FOR  BELT-DRIVEN  PLANTS. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — Having  just  seen  the  article  on  "  Greater  Power  for 
Belt-driven  Plants "  in  your  issue  of  the  5th  inst.,  I  trust 
you  will  allow  me  to  make  this  somewhat  belated  reply.  The 
writer  of  the  article  referred  to  hardly  states  the  "  doctrine  " 
of  mechanical  engineers  correctly.  What  appears  to  be  the 
general  opinion  of  all  grades  of  engineers  is  that  a  belt  is 
never  too  loose  until  it  begins  to  slip,  and  the  result  is  that 
practically  "  all  belts  are  run  at  the  maximum  coefficient  of 
friction."  Also  the  statement  that  "  the  slacker  the  belt  the 
greater  the  power  transmittable "  needs  some  qualifying. 
There  are  engineers  who  have  never  heard  of  the  special 
treatment  referred  to,  who  on  some  of  their  drives  lengthen 
the  belt  to  prevent  slipping.  They  recognise  that  the  greater 
the  angle  of  contact  the  greater  the  driving  power.  Angle 
of  contact  must  not  be  confused  with  area  of  contact.  A  belt 
running  on  a  24  in.  pulley,  with  an  angle  of  contact  at  240, 
will  be  much  more  efficient  than  another  belt  of  equal  size 
running  at  the  same  speed  on  a  pulley  of  48  in.  diameter  with 
180  contact,  although  in  the  latter  case  the  area  of  contact 
is  the  greater.  But  it  must  be  recognised  that  this  lengthen- 
ing of  the  belt  to  increase  the  grip  has  but  a  limited  applica- 
tion, and  can  only  be  used  where  the  conditions  of  the  drives 
are  suitable.  For  the  general  run  of  drives  they  have  to 
practice  the  rule  that  the  friction  between  the  belt  and  the 
pulley  is  proportional  to  the  tension.  It  will  no  doubt  be  a 
surprise  to  many  to  learn  that  the  tension  on  a  belt  is  the 
same  when  it  is  working  as  when  it  is  standing,  the  only 
difference  being  that  when  the  belt  is  working  the  tension  of 
the  leading  side  of  the  belt  is  increased,  whilst  that  on  the 
following  side  is  diminished.  The  sum  of  the  tensions  is  the 
same  when  working  as  when  standing,  and  the  working  load 
is  the  difference  between  the  tensions.  This  has  been  demon- 
strated times  without  number.  It  must  also  be  remembered 
that  the  tension  on  the  tight  side,  or  the  driving  power  of  the 
belt,  can  never  be  more  than  the  combined  friction  on  the 
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pulley  and  the  tension  on  the  slack  side.  As  soon  as  it 
becomes  greater  than  this  slipping  occurs.  It  can  easily  he 
seen  from  this  that  the  greater  the  friction  on  the  pulley  the 
greater  the  driving  power  for  the  same  tension  of  belt.  This 
brings  us  to  the  question  of  ways  and  means  for  increasing 
the  friction.  We  are  told  by  Mr.  Jordan  that  the  cling  surface 
treatment  is  necessary.  Morin  discovered  many  years  ago  that 
water  would  give  a  similar  result.  His  experiments,  which 
are  recorded,  demonstrate  that  by  moistening  the  belts  with 
water  an  increase  of  50  per  cent  in  gripping  power  was  obtained. 
Poncelet  also  obtained  similar  results  in  his  experiments,  the 
average  increase  in  nine  tests  made  by  him  being  56  per  cent. 
The  whole  question  seems  to  resolve  itself  into  that  of  con- 
dition of  belt.  It  need  hardly  be  said  that  water  would  prove 
most  injurious  to  leather  belting,  but  this  does  not  prevent  it 
from  imparting  to  the  belt  a  temporary  condition  which 
enables  it  to  more  closely  hug  the  pulley.  One  of  the  most 
efficient  aids  to  grip  now  being  offered  is  most  destructive  to 
the  belt,  as  its  efficiency  depends  very  largely  upon  the  rapidity 
with  which  it  penetrates  the  belt,  and  usually  very  searching 
compounds  of  this  nature  have  very  little  of  the  preservative  in 
their  composition.  There  are  many  belt  compounds  now  on 
the  market  which  will,  if  carefully  applied,  increase  the 
efficiency  of  belts.  In  view  of  the  serious  injury  likely  to  be 
caused  by  an  indiscriminate  choice  of  belt  compounds,  probably 
the  safets  policy  is  to  obtain  your  belting  from  firms  of  first- 
class  repute,  and  act  upon  their  suggestions  regarding  treat- 
ment.— Yours,  etc., 

Another  from  "  Brum." 


QUERIES  AND  REPLIES. 

Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  WW.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  oat  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1813.  Sizes  Of  Steam  'Pipes. — I  have  lately  been  looking  over  the 
sizes  of  steam  pipes  and  connections  on  a  plant  where  extensions 
are  contemplated.  There  are  two  Lancashire  boilers,  7  ft.  diameter 
by  28  ft.  long,  each  evaporating  4,5001b.  of  water  per  hour,  steam 
pressure  1651b.  per  square  inch,  by  gauge.  The  boilers  have  6  in. 
diameter  stop  valves  feeding  into  an  8  in.  diameter  main,  about 
40  ft.  long.  From  this  main  two  branches,  3iin.  diameter,  are 
taken  to  the  engines.    This  gives  : — 

Area  of  two  6 in.  stop  valves  =  56'54  square  inches. 

Area  of  8  in.  main    —  50"26  square  inches. 

Area  of  two  3^  in.  branches.  =  1924  square  inches. 
Do  these  figures  agree  with  the  usual  practice,  and  if  so,  what  are 
the  points  to  be  considered  when  fixing  the  diameter  of  main 
steam  pipe,  as  the  boiler-maker  usually  fixes  the  diameter  of  the 
boiler  stop  valve,  and  the  engine-maker  the  diameter  of  the  engine 
stop  valve  ?  I  find  from  the  table  given  by  E.  T.  Carter,  in  The 
Practical  Engineer  Pocket-book,  that  under  a  pressure  of  1501b. 
absolute  a  6  in.  diameter  pipe  delivers  15,3501b.  of  steam  per  hour, 
with  a  loss  of  lib.  per  square  inch  per  100ft.  of  pipe.  What 
would  be  a  suitable  size  of  main  taking  steam  from  four  boilers, 
each  giving  4,5001b.  of  steam  per  hour,  pressure  1801b.  per  square 
inch  absolute,  length  of  main  60  ft.? — Main  Steam  Pipe. 

Answer. — It  is  usual  in  designing  steam  piping  to  have  them  of 
ample  size,  so  as  to  allow  for  extension  of  boilers  and  engines.  This 
is  so  in  the  case  you  give,  and  to  my  mind  is  good  practice,  as  I 
take  it  that  another  boiler  could  be  connected  to  the  end  of  the 
8  in.  main  if  necessary,  and  other  branches  could  be  taken  off  the 
main.  The  table  given  on  page  245  of  The  Practical  Engineer 
Pocket-book  are  reliable  figures.  For  conveying  steam  from  the 
four  boilers  the  8  in.  main  is  still  sufficient,  but  I  should  be 
inclined  to  go  to  a  9  in.  main  for  the  reason  given  above,  as  besides 
reducing  the  loss  of  pressure  that  would  occur  with  an  8  in.  main 
in  the  proportion  of  9  to  7,  the  surface  for  condensation  is  only 
increased  approximately  J  more.  Unless  there  are  a  number  of 
engines  taking  steam  from  the  main,  the  maximum  velocity  of  the 
steam  is  considerably  above  the  mean  velocity,  assuming  an  early 
cut-off  for  a  single  large  engine.  It  is  usual  to  allow  large  margins 
of  factors  in  designing  steam  piping,  so  as  to  cause  no  anxieties, 
and  to  allow  for  strains  which  are  often  in  excess  of  the  normal. — 
Designer. 

1844.  Flash  Boiler. — I  wish  to  make  a  flash  boiler,  to  be  fired  by  a 
Clarkson   paraffin   oil   burner,  to   provide   steam   for   a  twin- 


cylinder  engine  developing  about  4  I.H.P.  Will  any  reader 
be  good  enough  to  let  me  know  the  size  and  length  of  tube 
required  ?  Details  :  Steam  saturated  at  500  lb.  per  square  inch  ; 
superheated  to  about  700  lb.  par  square  inch  ;  piston  area  each 
cylinder,  l'25in.  ;  stroke  3  in.  ;  revolutions  600  per  minute. — E.  J. 

Answer. — "  E.  J.'s  "  engines  will  consume  some  90  lb.  of  steam  per 
hour  ;  this  equals  1  5  lb.  per  minute.  Now,  this  latter  quantity  of 
steam  at  500  Lb.  gauge  pressure  will  measure  nearly'  1'5  cubic  feet ; 
this  equals  2,592  cubic  inches,  and  his  pump  must  deliver  to  boiler 
1*5  lb.  of  water  (=  42  cubic  inches)  per  minute,  and  the  ratio  of 

T5  cubic  feet        ari  , 
— — — — : — ; —  =  62  nearly. 
42  cubic  inches 

"E.  J."  must  now  fix  upon  the  number  of  strokes  his  pump  will  make 
per  minute.    Suppose,  for  example,  the  pump  is  single-acting  aud 

makes  60  strokes,  then  the  capacity  of  the  pump  must  be  |?  =  "7, 

and  the  corresponding  size  of  the  flash  boiler  is  '7  x  62  =  43'4 
cubic  inches.  Then,  if  the  pipe  forming  the  boiler  is  1  in.  diameter, 
it  requires  to  be  4  ft.  7  in.  long.  If  the  pump  delivers  at  a  slower 
or  faster  rate  than  that  assumed,  the  boiler  must  be  smaller  or 
larger  in  the  same  proportion. — A.  S. 

1846.  Technical  Books. — I  would  be  grateful  if  any  reader  would 
recommend  a  good  practical  book  dealing  with  hydraulic  machinery, 
steam  aud  steam  engine,  and  electricity,  as  the  text  books  I  have 
come  across  appear  to  be  more  of  a  treatise  on  mathematics. 
What  I  want  is  a  book  or  books  dealing  with  the  proper  care,  the 
traits  and  tendencies  of  members  of  such  plant,  and  how  to  deal 
with  them. — Anxious  Engineer. 

Answer. — A  good  practical  work  on  hydraulic  machinery  is 
"Hydraulic  Power  Engineeiiug,"  by  Marks.  For  a  theoretical 
sturly  of  turbines  and  centrifugal  pumps,  "  Anxious  Engineer " 
should  obtain  a  copy  of  "  Centrifugal  Pumps  and  Turbines,"  by  C. 
H.  Innes,  and  ''Hydraulic  Motors  and  Turbines,"  by  Codiner.  As 
regards  books  on  steam,  and  steam  engine  and  electricity,  these 
subjects  are  too  voluminous  to  suggest  the  most  suitable,  so  would 
recommend  you  to  just  look  over  likely  works  at  a  technical 
library,  say  the  Patent  Office  or  South  Kensington  Museum. — 
P.E.  Reader. 

1849.  Book  on  Brown's  Hydraulic  Cargo  Gear  and  Telemotor. 

Will  any  reader  kindly  tell  me  the  name  of  a  book  from  which  I 
can  obtain  the  necessary  information  for  the  efficient  working  and 
maintenance  of  Brown's  hydraulic  cargo  gear,  on  board  ship, 
with  a  chapter  on  the  telemotor  1 — Marine  Engineer.  , 

Answer. — There  is  no  book  that  the  writer  knows  of  giving  par- 
ticulars of  either  Brown's  hydraulic  cargo  gear  or  the  telemotor, 
but  perhaps  a  short  description  of  the  latter  may  be  of  service. 
The  telemotor  is  a  water-pressure  service  connected  between  the 
steering  position  on  deck  and  the  steering  gear  engine.  Small  pipes 
only  are  necessary,  glycerine  instead  of  wat°r  being  sometimes 
employed  ou  account  of  freezing.  There  is  a  water  cylinder  fitted 
with  a  piston,  and  directly  controlled  on  deck  by  the  seaman  in 
charge,  and  this  allows  of  the  liquid  to  act  upon  a  similar  piston 
iu  a  cylinder  near  the  engine.  According  to  the  direction  in  which 
the  movement  takes  place,  so  the  reversing  valve  is  moved. — 
Hydraulic. 

1854.  Enamel  for  Engine  Work.— I  should  be  glad  to  hear  the 

name  of  any  enamel  suitable  for  the  iusides  of  enclosed  engines,  one 
which  will  fix  any  foundry  sand,  and  will  not  be  destroyed  by 
either  an  oil  and  water  bath,  or  by  the  oil  used  for  f  Dreed 
lubrication. — Sandy. 

Answer. — The  undersigned  has  found  the  enamel  paint  "Velure" 
suitable  for  many  purposes  in  engine  painting,  and  recommends  it 
to  "  Sandy"  for  trial.  The  agents  are  C.  Chancellor  and  Co.,  13, 
Clerkenwell  Road,  London,  S.E.,  who  will  doubtless  be  pleased  to 
afford  him  further  particulars. — Engineer. 

1893.  Involute  Teeth,  etc. — Would  you  kindly  explain  the  simplest 
method  of  marking  out  involute  teeth  for  wheels  ?  Also  whether 
a  helical  spur  wheel  is  marked  off  in  rega'd  to  thickness  of  tooth, 
height  above  pitch  line  aud  depth  below  the  same,  as  an  ordinary 
spur  wheel  ?    Also  how  to  set  out  a  helical  wheel  ? — Wheels. 

Answer. — One  of  the  simplest  ways  of  marking  out  involute 
teeth  for  spur  wheel  gearing  is  the  following  :  Draw  the  two  pitch 
circles,  B  6  and  D  E,  touching  at  A,  and  mark,  oft'  the  pitch  of  teeth 
in  the  same  way  as  for  ordinary  cycloidal  gearing.  Draw  next  the  top 
and  bottom  circles  to  each  gear  representing  the  point  and  root  of 
teeth  as  shown  dotted.  Next  calculate  the  diameter  of  the  two  base 
circles;  these  have  radii  '968  of  the  pitch  circles  respectively,  and 
are  also  shown  dotted.  The  tangent  to  these  circles,  F  A  H,  gives  the 
line  of  contact,  aud  will  be  found  to  be  about  75  deg.  with  the  line 
joining  the  wheel  centres.  The  fides  of  the  roots  are  then  normals 
to  the  pitch  circles  and  the  tops  are  involutes ;  the  easiest  way, 
whether  for  setting  out  on  the  drawing  or  for  shop  work,  being  t ) 
make  a  template  of  wood  or  paper  by  tracing  the  path  of  the 
unwinding  of  a  string  on  the  base  circle.    The  diagram  will  explain 
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itself.  In  helical  teeth,  whether  single  or  double,  the  cud  view  of 
the  teeth  as  seen  in  side  elevation  of  the  wheel  takes  all  the  same 
proportions  as  an  ordinary  open  wheel.     The  tooth  can  be  looked 


\- 
\  | 

upon  as  a  series  of  narrow  sections  set  one  slightly  behind  the 
other  through  the  length  of  the  tooth.  The  true  line  of  tooth  in 
direction  of  the  width  is  the  same  as  for  a  screw  on  the  surface  of 
a  cylinder. — Draughtsman. 

1903.  Burnishing    Stampings.— Would    any    reader    kindly  say 
how  I  can  highly  burnish  stampings  like  the  enclosed  sketch, 


which  is  full  size  ?  I  have  a  shaking  barrel,  and  would  be  glad  to 
know  what  to  put  in  with  stampings  to  clean  and  burnish  them. 
Also  at  about  what  speed  to  run  the  barrel. — J.  J. 

Answer. — Am  afraid  "J.J."  will  not  make  much  headway  of 
burnishing  by  rumbling  stampings  of  the  form  shown.  The 
exposed  surfaces  would  become  quite  bright  and  even  polished,  but 
it  is  doubtful  if  he  can  get  the  black  coat  off  the  hollow  of  the 
neck,  and  of  a  certainty  not  out  of  the  hole.  He  can  only  satis- 
factorily do  it  by  means  of  a  sand  blast  and  shaker  barrel 
combined,  such  as  sold  by  the  London  Emery  Company,  who  will 
gladly  give  him  all  information  on  the  subject.  However,  he  might 
test  the  following  method  first :  Rumble  the  stampings  in  fine 
grit  sand  with  plenty  of  cast-iron  stars,  small  pieces  of  scrap 
stampings,  and  cast-iron  lumps  of  1  to  2  lb.  weight.  Fill  the 
barrel  half  full,  and  revolve  it  only  at  such  speed  that  the  lumps 
will  mount  up  side  of  barrel  and  roll  on  the  top  of  the  mass. 
When  the  burrs  due  to  punching  are  cleaned  off,  pick  out  the 
stampings  and  put  them  in  a  second  barrel  containing  lead  shot 
(some  3%  in.  diameter)  and  fine  emery,  also  some  clean  cast-iron 
lumps,  and  revolve  it  at  the  same  surface  speed  as  the  first  barrel. 
If  "J.J."  obtains  satisfactory  results,  perhaps  he  would  kindly 
advise  the  Editor  of  The  Practical  Engineer  of  same. — A.  S. 

1910.  Whitworth  Exhibition. — Can  you  advise  me  what  text  books 
to  read  for  the  examination  for  a  Whitworth  Exhibition,  and  how 
far  in  these  text  books  must  be  read  ?  I  can  get  no  information 
on  this  matter  in  this  colony. — Cape  Town. 

Answer. — "Cape  Town"  should  put  himself  in  communication 
with  the  Board  of  Education,  South  Kensington,  who  will  doubt- 
less upon  request  furnish  him,  at  a  small  charge,  with  prospectuses 
giving  conditions  for  entering  for  Whitworth  Exhibitions,  and 
syllabus  of  the  subjects  necessary  to  be  proficient  in.  The  subjects 
are  so  many,  and  the  number  of  books  dealing  with  those  subjects 
so  numerous,  that  it  would  be  invidious  to  single  out  any  particular 
set,  but  any  student  conversant  with  the  Science  Examinations 
will  be  familiar  with  those  mostly  used  for  the  purpose. — Instruc- 
tion. 


1906.  Propeller. — Will  some  reader  favour  me  with  a  formula  to 
work  out  the  area  and  number  of  blades,  the  pitch  and  the 
diameter  for  a  propeller?  L.W.L.,  150;  mid-section  area,  138 
square  feet ;  revolutions  of  engine,  125  per  minute  ;  speed  of 
vessel,  17  knots. — Venture. 


1908.  Drawing  of  Air  Compressor  Cylinder,  with  Mountings. 

Could  any  reader  of  The  Practical  Engineer  supply  or  inform  me 
where  a  complete  working  detail  drawing  of  an  air  compressor 
cylinder  6  J  in.  diameter,  by  26  in.  stroke,  with  valves  and 
mountings,  could  be  got  ?  Compressor  to  work  up  to  a  pressure  of 
1801b.  per  square  inch  at  150  revolutions  per  minute.  Air 
cylinder  piston  is  to  be  driven  from  the  piston  rod  of  a  horizontal 
steam  engine ;  that  is  to  say,  the  air  compressor  cylinder  will  be 
fixed  in  a  similar  position  as  the  back  cylinder  of  a  horizontal 
tandem  engine. — Boiler-maker. 

1913.  The  Thompson  Patent  Boiler  Front.— Will  some  leader 

kindly  describe  (with  sketches  if  possible)  the  Thompson  patent 
boiler  front  ? — Vulcan. 


MISCELLANEA. 


Appointment. — Mr.  George  Willans,  the  writer  of  the  recent 
articles  in  The  Practical  Engineer  upon  "  The  Modern  Railway 
Wagon,"  has  secured  an  appointment  as  Assistant  Locomotive 
Superintendent  to  the  Ottoman  Railway  at  Smyrna.  We  wish 
him  all  success  in  his  new  undertaking. 

Railway  Club. — This  month's  meeting  was  held  on  Tuesday, 
13th  inst.,  at  St.  Bride's  Institute,  E.G.  The  president,  the 
Rev.  W.  J.  Scott,  in  the  chair.  After  the  transaction  of  the 
club  business,  the  president  delivered  an  address  on  the  subject 
of  the  train  services,  etc.,  for  the  coming  summer.  He  showed 
that,  after  last  year,  the  coming-  summer  services  will  be  com- 
mrativelv  dull,  very  little  alteration,  acceleration  or  otherwise, 
being  announced. 

An  International  Congress  of  mining,  metallurgy,  engineering, 
and  applied  geology  will  be  held  from  June  25th  to  July  2nd, 
1905,  in  conjunction  with  the  Universal  Exhibition  at  Liege.  A 
subscription  of  £1  (25  francs)  entitles  the  member  to  participate 
in  the  congress  and  excursions,  and  to  receive  a  copy  of  the 
publications  of  any  one  of  the  above-named  four  sections;  and 
a  further  subscription  of  4s.  (5  francs)  per  section  entitles  the 
subscriber  to  the  publications  of  that  -section.  Membership  and 
further  information  may  be  secured  by  immediate  communication 
with  Monsieur  Henri  Dechamps,  Secretaire  General  du  Comite 
d'Organisation,  16,  Quai  de  l'Universite,  Liege,  Belgium. 
Excellent  railway  and  hotel  arrangements  have  been  made,  and 
members  of  the  Institute  of  Mining  Engineers  should  com- 
municate with  the  secretary,  Mr.  M.  Walton  Brown,  for 
particulars. 

Incorporated  Municipal  Electrical  Association. — The 
tenth  annual  convention  will  be  held  at  Edinburgh  and  Glasgow 
from  Juno  27th  to  30th,  1905,  the  headquarters  being  the  North 
British  Railway  Hotel,  Princes  Street,  Edinburgh.  T/lie  pre- 
liminary programme  is  as  follows:  First  day  (Tuesday,  June 
27th),  Edinburgh — Morning,  Presidential  address,  reading  and 
discussion  of  papers;  afternoon,  visits  to  electricity  works; 
evening,  reception  by  the  Lord  Provost,  Magistrates,  and 
Council.  Second  day  (Wednesday,  June  28th),  Glasgow — Morn- 
ii.g,  reading  and  discussion  of  papers;  afternoon,  visits  to 
electricity  and  other  works.  Third  day  (Thursday,  June  29th), 
Edinburgh — Morning,  reading  and  discussion  of  papers;  evening, 
members'  annual  dinner.  Fourth  day  (Friday,  June  30th), 
Edinburgh — Morning,  manual  general  business  meetiug  (members 
only).  The  following  are  some  of  the  subjects  to  be  discussed 
during  the  convention:  (1)  Load  factor — its  effect  upon  an 
■electricity  station;  (2)  street  lighting ;  (3)  extensions  to  outlying 
areas ;  (4)  free  wiring  and  supply  on  the  prepayment  system ; 
(5)  allocation  of  costs;  (6)  the  supply  of  electricity  in  industrial 
areas,  from  a  municipal  point  of  view.  A  detailed  official  pro- 
gramme will  be  issued  in  due  course,  and  in  the  meantime  all 
communications  should  be  addressed  to  Mr.  C.  McArthur  Butler, 
Staple  Inn  Buildings,  Holborn,  London,  W.C. 

Marine  Engineering  Trade. — The  June  report  of  the 
Marine  Engineers'  Association  Limited  states  that  the  improve- 
ment in  trade  that  commenced  with  the  New  Year  is  still 
going  forward,  and  may  be  described  as  a  "  slow  but  sure 
movement."  We  are  not  standing  still,  but  are  moving  gradu- 
ally in  the  right  direction ;  probably  this  advance  is  much 
the  best,  as  it  is  more  desirable  for  the  trade  of  the  country 
to  go  forward  steadily  than  to  be  subject  to  violent  fluctuations. 
The  improvement  seems  general,  and  the  engineering  and  ship- 
building trades  are  participating  in  the  improvement,  although 
the  vessels  launched  are  not  a  great  deal  ahead  of  the  first 
four  months  of  1904.  Probably  this  may  have  a  beneficial 
effect  on  shipping,  as  the  markets  will  not  be  overstocked  with 
new  tonnage.  We  note,  in  dealing  with  shipping,  that  there 
is  an  increase  in  tonnage  entered  and  cleared.  The  market 
reports  as  to  freight  report  a  steady  tone  with  some  slight 
increases — this  indicates  a  steady  improvement.  Mr.  Bairard, 
Glasgow,  secretary,  reports  that  trade  is  dull,  with  no  sign  of 
improvements.  The  strike  of  pattern  makers  has  increased  the 
difficulty  by  retarding  work  in  some  cases. 
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THE  "MECHANICAL  ENGINEERS"  AT  LIEGE:  PIN 
PRICKS. 

The  summer  meeting  of  the  Institution  of  Mechanical 
Engineers,  just  concluded  at  Liege,  will  have  associated 
with  it  memories  of  good  things  and  friendly  courtesies 
extended  by  the  residents  and  the  Liege  engineers  to  the 
visitors,  hut  there  will  also  be  other  associations  that  will 
imt  be  as  satisfactory  to  the  visiting  members,  in  that 
such  will  be  concerned  with  omissions  in  the  matter  of 
arrangements  that  might  well  have  been  made  for  the 
greater  comfort  and  convenience  of  the  members  visiting 
that  city.  Just  where  the  Belgian'  engineers  succeeded 
the  English  engineers  failed,  and  that  was  in  the  details 

DO  ' 

of  the  arrangements  made  for  facilitating  the  convenience 
of  the  members  and  furthering  their  comfort  during  their 
stay  in  that  city. 

The  non-technical  person  is  in  the  habit  frequently  of 
describing  the  arrangements  that  are  necessary  for  the 
success  of  any  social  function  as  being  the  "  engineering  " 
part  of  it,  and  a  good  organiser  is  frequently  commended 
for  the  manner  in  which  he  has  "  engineered  "  the  arrange- 
merits.  Apparently  this  broad  definition  of  the  term 
"  engineering "  is  not  acceptable  to  the  Institution  of 
Mechanical  Engineers,  or  those  connected  with  that  body 
who  have  the  matter  of  the  convenience  and  comfort  of 
members  under  their  control  for  the  summer  visits  of  the 
institution,  or  there  certainly  would  have  been  interpreters, 
with  badges  or  other  marks  of  identification,  to  welcome 
the  members  at  the  railway  station  and  to  give  information 
to  and  assist  them  on  their  arrival,  more  especially  when 
it  is  remembered  that  the  town  was  known  to  be  greatly 
overcrowded  and  the  hotels  more  than  full  of  guests  visiting 
the  exhibition.  One  would  have  thought  it  but  ordinary 
prudence  to  have  made  arrangements  that  would  have 
secured  a  common  telegraphic  address  for  use  by  all  the 
visiting  members,  and  a  central  bureau  or  office  to  which 
their  letters  could  have  been  sent  without  risk  of  delay, 
such  as  might  well  arise  by  the  changing  of  an  address 
or  the  difficulty  of  securing  accommodation. 

The  cost  of  providing  interpreters  or  agents  to  remain 
at  the  Liege  stations  during 'the  entire  visit  of  the  members 
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of  the  institution  would  assuredly  not  have  amounted  to 
ten  pounds.  It  is  certain  that  very  much  more  than  this 
amount  was  individually  spent,  if  the  experience  of  some 
of  the  members  is' to  be  taken  as  a  sample  of  the  incon- 
venience suffered  by  those  who  found  themselves  unable 
until  the  last  to  decide  as  to  the  date  upon  which  they 
would  arrive  at  Liege,  for  it  appears  upon  their  arrival, 
on  driving  to  the  addres  given  by  the  institution  for 
their  correspondence,  no  person  was  in  charge  capable  of 
speaking  English,  and  upon  driving  to  the  address  given 
as  that  of  the  gentleman  who  had  charge  of  the  visiting 
arrangements  they  were  similarly  inconvenienced,  and 
were  then  sent  back  to  the  railway  station,  where  an 
official  bureau  had  been  located,  but  as  to  which  no 
information  had  been  previously  sent  them.  A  drive  of 
over  three  hours  in  quest  of  lodgings  in  a  strange  city  of 
foreign  tongue  is  by  no  means  calculated  to  impress  visitors 
favourably,  nor  to  inspire  them  with  any  gratitude  or 
respect  concerning  the  arrangements  made  by  the  institu- 
tion with  which  the}7  were  associated,  when  they  found 
that  no  rooms  could  be  secured  except  those  in  which  two 
persons  coidd  be  accommodated,  each  paying  the  ordinary 
price  of  such  a  room. 

The  first  official  meal  of  the  members  of  the  Institution 
of  Mechanical  Engineers  was  the  luncheon,  the  tickets  for 
which  were  sold  to  members  at  the  not  exorbitant  and 
yet  not  too  ridiculously  low  price  of  four  shillings  each. 
Most  of  those  who  were  present  at  that  luncheon  probably 
agreed  with  the  definition  of  the  »ieini  which  one  prominent 
member  gave,  in  somewhat  plain  English,  as  consisting 
of  a  "  pennyworth  of  drink  and  sixpemryworth  of  scraps." 
Be  that  as  it  may,  members  on  rising  from  that  which 
.was  to  have  been  their  meal  were  certainly  hungry  and 
loud  in  their  complaints ;  while  many  were  anxious  to 
know  as  to  who  was  receiving  the  three  shillings  profit 
that  had  evidently  been  made  on  the  lunch  transaction 
from  each  member. 

Not  one  word  can  be  said  in  the  way  of  reflection 
concerning  the  kindness  and  thoughtfulness  of  the  Liege 
Association  of  Engineers  and  other  residents  in  Liege,  for 
the  courtesy  that  was  extended  was  appreciated  by  all ; 
while  the  manner  in  which  the  various  works  were  thrown 
open,  and  the  comfort  and  convenience  of  members  antici- 
pated, evoked  encomiums  of  praise  from  all  those  who  were 
privileged  to  make  inspection  of  the  very  fine  works  and 
manufactories  that  were  unreservedly  thrown  open  to  them. 

Engines  for  New  South  Wales. — For  some  time  there 
has  been  considerable  agitation  in  New  South  Wales 
regarding  the  construction  of  60  locomotives  required  for 
the  Government  railway,  local  engineering  firms  desiring 
to  secure  the  work  on  preferential  rates  over  those  quoted 
by  British  and  American  firms.  The  British  tenders 
averaged  about  £65  per  ton,  and  although  some  of  the 
American  quotations  were  lower,  the  Premier  of  the 
colony  very  properly  took  the  view  that  these  were  not 
to  be  seriously  considered,  being,  to  quote  his  words, 
"  sporting  prices  to  secure  the  market."  The  Railway 
Commissioners  were  asked  to  prepare  a  report  on  the 
whole  subject,  and  the  estimate  they  put  forward  for 
manufacture  in  Government-  works  was  £71  13s.:  but  to 
this  there  are  required  to  be  added  charges  incidental  to 
the  improvement  of  the  manufacturing  facilities  of  the 
Government  works.    New  shops  would  require  to  be  built, 


with  a  capital  expenditure  of  £35,000,  so  that  the  result 
would  be  an  increase  in  cost  of  about  £2  6s.  8d.  per  ton. 
The  Railway  Commissioners,  on  the  other  hand,  would 
secure  the  rebate  on  the  import  duties  on  the  material 
imported.  It  was,  however,  obvious  that,  even  if  the  work 
were  done  by  the  Railroad  Commissioners,  the  charge 
would  be  considerably  above  the  price  quoted  by  British 
firms,  which,  by  the  way,  is  about  the  average  paid  for 
locomotives  for  the  New  South  Wales  Railway  during  the 
past  year.  The  Prime  Minister  has  now  settled  the  matter 
definitely  by  offering  the  contract  to  private  firms  in  New 
South  Wales  at  the  same  rate  as  the  Railway  Commissioners 
themselves  were  willing  to  undertake  the  work,  and  this 
offer  has  been  accepted.  The  price  to  be  paid  for  the 
heavier  locomotives  is  to  be  £73  Is.  lOd.  per  ton,  and  for 
the  other  £70  6s.  per  ton.  This  is  much  less  than  was 
asked  in  the  first  instance  by  these  Colonial  firms,  the 
saving  as  compared  witli  the  original  prices  being  £16,000. 

The  annual  statement  of  the  Electricity  Committee  of 
the  Manchester  Corporation,  made  up  to  March  31st,  shows 
that  the  income  for  the  year  was  £302,200,  including 
£182,560  for  lighting  and  power  and  £117,590  for  traction. 
The  working  expenditure  was  £171,320,  and  after  interest 
mi  the  mortgage  debt  and  the  sinking  fund  had  been 
provided  for  there  remained  a  net  surplus  of  £1,511.  The 
reserve  fund  at  the  beginning  of  the  financial  year  stood 
at  £32,561,  but  now  only  amounts  to  £20[,387,  the 
decrease  being  mainly  due  to  expenditure  in  respect  of 
vibration  and  explosion  lawsuits.  The  capital  outlay  shows 
a  total  at  March  31st,  1905,  of  £2,199,689.  In  making 
up  the  estimates  for  the  year  ending  March,  1906,  provision 
has  been  made  for  a  reduction  in  the  price  charged  for 
current  supplied  for  lighting  purposes,  and  the  council  will 
be  asked  to  sanction  a  reduction  to  short-hour  consumers 
from  5',d.  to  4|d.  per  unit,  to  take  effect  from  the  29th 
September  next.  At  the  Dickenson  Street  generating 
station  substantial  progress  has  been  made  with  the 
erection  of  the  two  750  kilowatt  Parsons-Siemens  turbo- 
generators, and  the  work  is  now  approaching  completion. 
These  sets  are  being  installed  to  supersede  several  belt- 
diiven  sets  of  smaller  size,  which  have  been  put  out  of 
commission  and  sold.  The  work  in  connection  with  the 
erection  and  equipment  of  the  additional  12,000  II. P. 
installation  at  the  Stuart  Street  generating  station  has 
made  steady  progress  during  the  past  twelve  months ;  the 
two  6,000  H. P.  generators  are  practically  complete  and 
ready  for  running.  The  official  tests  as  to  the  efficiency 
of  the  plant  will  be  carried  out  at  an  early  date.  An 
important  scheme  of  extensions  is  now  being  carried  out 
in  connection  with  the  street  mains,  The  total  output  of 
electricity  from  the  works  during  the  past -twelve  months 
amounted  to  47,170,721  units,  as  compared  with  38,610,922 
units  of  the  previous  year,  an  increase  of  22' 17  per  cent. 
The  quantity  measured  and  accounted  for  during  the  same 
time  was  36,979,552  units,  showing  a  difference  of 
10,191,169  units,  or  21*6:0  per  cent,  being  the  quantity 
used  in  distribution  or  otherwise  not  accounted  for.  The 
total  mileage  of  mains  laid  at  the  31st  March,  1905,  equals 
292  miles  165  yards. 

The  inquiry  into  the  loss  of  submarine  A8  was  concluded 
on  June  20th  at  Devonport.  Lieutenant  Candy,  captain 
of  A8,  in  his  evidence  described  the  movements  under 
Commander  Hall  on  the  morning  of  the  disaster.  They 
were  to  go  out  off  Looe  to  dive.  After  the  start,  as  A8 
was  at  a  different  trim  and  lower  in  the  water  than  when 
they  came  out  of  the  Sound,  he  sent  messages  to  the  man 
in  charge  of  the  diving  helm  to  keep  a  better  lookout  on 
his  helm.  From  the  time  he  gave  this  order  to  the  time 
that  lie  realised  that  the  water  was  coming  too  close  to 
the  top  of  the  conning  tower,  less  than  15  seconds,  he  made 
up  his  mind  to  stop  the  engine  by  telegraph  and- close  the 
conning  tower.    He  bent  over  to  move  the  telegraph,  and 
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was  in  the  act  of  revolving  it  when  lie  was  washed  off  the 
port  side  by  the  water  coming  round  the  front  of  the 
conning  tower.  The  court  found  that  the  buoyancy  and 
trim  were  altered  from  some  unexplained  cause.  There 
was  no  evidence  to  show  the  position  of  the  diving  rudders, 
although  repeated  orders  were  given  to  put  them  up.  The 
court  regretted  that  the  officer  in  command  did  not  stop 
the  engines  sooner  when  he  realised  that  his  repeated 
instructions  had  no  effect,  but  there  was  no  reason  to 
anticipate  danger  in  running  the  boat  trimmed  as  it 
started.  The  court  acquitted  Lieutenant  Candy  and  Sub- 
Lieutenant  Murdoch  of  all  blame,  and  returned  them  their 
swords. 


The  Institute  of  Marine  Engineers  paid  a  visit  to  the 
works  of  Messrs.  Siemens  Brothers  on  Saturday,  June  17th. 
Although  the  works  were  not  in  operation,  several  of  the 
machines  were  kept  going  to  show  the  various  stages  in 
the  manufacture  of  wires  and  cables,  from  the  single  wire 
to  the  heavy  cable  consisting  of  over  1,000  wires.  The 
winding  and  cutting  of  the  paper  used  as  insulation,  the 
covering  of  the  wires  with  insulating  material,  the 
entwining  of  the  several  wires,  the  re-covering  of  the 
whole,  and  the  completion  of  the  cables  of  different  sizes, 
and_  for  the  various  purposes  of  electric  light  power,  tele- 
graph or  telephone,  each  and  all  have  machines  specially 
designed  and  ingeniously  constructed  to  effect  the  desired 
end  with  the  least  expenditure  of  time,  labour,  and 
material,  the  desiderata  of  all  engineering  concerns.  The 
overhead  travelling  car,  running  on  wire  from  the  different 
departments  of  the  works,  extending  from  the  river  side 
to  the  packing  department,  was  tested  by  some  of  the 
members,  six  being  carried  at  a  time  over  the  ground. 
The  manufacture  of  a  large  cable  of  over  1,000  wires,  for 
telegraph  and  telephone  combined,  is  a  highly  interesting 
process,  involving  extreme  care  from  start  to  finish.  It 
is  taken  from  the  cable  department  to  the  drying  press  ; 
thence  to  the  lead-covering  press,  where  it  is  completed. 
In  the  library  the  company  assembled  after  the  inspection, 
and  a  cordial  vote  of  thanks,  proposed  by  Mr.  T.  F. 
Aukland  and  seconded  by  Mr.  J.  Hawthorn,  was  accorded 
to  Messrs.  Siemens.  Mr.  Brown  responded,  and  stated 
that  the  firm  were  pleased  to  encourage  an  interest  in 
technical  details,  and  to  give  any  information  which  lay 
in  their  power  to  inquirers.  The  show  room  was  visited, 
and  many  instruments  and  samples  of  cable  examined, 
wireless  telegraphy,  railway  and  fog  signals,  electric-point 
manipulator,  a  working  model  of  which  was  shown  in 
action  in  the  grounds  outside,  and  the  results  showed  the 
apparatus  to  be  a  most  excellent  one  for  its  purpose. 


MACHINE  TOOLS  AND  HIGH-SPEED  STEEL. 


It  is  interesting  to  notice  the  effect  on  shop  practice  and 
on  the  design  of  machine  tools  that  the  introduction  of 
late  years  of  the  different  high-speed  steels  has  had.  In 
former  times,  before  competition  among  the  machine-tool 
builders  became  keen,  tools  were  built  much  more  sub- 
stantially and  heavily  than  necessary  for  the  work  they 
had  to  do.  As  the  industry  advanced  competition  became 
keener,  economy  of  material  became  a  factor,  and  more 
and  more  attention  was  given  to  neatness  of  design.  The 
old  styles  of  tools  were  looked  upon  as  heavy,  clumsy,  ugly, 
and  uselessly  powerful.  As  a  result  of  the  economy  in 
material  and  design,  the  safety  factor  in  the  tools  became 
less  and  less,  until  one  firm  in  Canada  started  to  manu- 
facture a  class  of  lathes  the  tail  stock  of  which  was  so 
light  that  the  dead  centre  was  found  by  those  who  used 
them  to  spring  away  from  the  work. 

With  the  introduction  of  high-speed  steels  a  revolution 
was  caused  in  machine-tool  design,  and  now  practically  all 


up-to-date  tool  builders  are  turning  out  tools  which  for 
heaviness  and  stability  equal  the  machines  of  years  ago, 
although,  of  course,  having  the  metal  distributed  to  better 
advantage.  This  was  made  necessary  in  order  to  make 
the  most  of  the  high-speed  steels,  the  tools  of  lighter  build 
not  being  able  to  stand  the  strain  of  running  high-speed 
steel  tools  at  their  greatest  capacity. 

To  see  the  development  in  machine-tool  construction 
and  the  reasons  for  it,  one  has  only  to  go  into  a  shop 
thai  lias  been  established  some  time.  Here  he  will  see 
the  old  heavily-constructed  English  lathe,  now  no  longer 
despised  for  its  strength  of  construction,  and  he  will  note 
that  it  is  doing  excellent  work  with  the  high-speed  steels. 
He  will  also  see  the  light  type  of  lathe,  probably  either 
Canadian  or  American,  which  he  can  tell  at  a  glance  is 
not  strong  enough  to  stand  the  strain  of  a  cut  that  the 
high-speed  steel  is  capable  of  taking.  This  is  very  notice- 
able in  planers.  If  the  steel  is  taking  the  cut  that  it 
should,  the  planer  table  is  lifting,  thus  causing  the  tool 
to  chatter  ;  or  if  the  table  is  running  smoothly,  justice  is 
not  being  done  the  steel.  If  the  shop  is  quite  up  to  date 
the  visitor  will  see  the  latest  machine  tool,  the  one  which 
is  specially  designed  for  high-speed  steel.  This,  with  all 
its  modern  refinements,  works  perfectly. 

In  the  majority  of  shops  (says  the  Canadian  Machinery) 
the  best  working  value  is  not  obtained  from  high-speed 
steel  because  of  this  very  fact  :  that  many  of  the  tools  in 
the  shop  cannot  stand  the  strain  imposed  when  high-speed 
steel  is  working  to  advantage,  and  in  such  shops  as  these 
a  fair  comparison  cannot  be  made  between  the  modern 
steels  and  the  old  cast  steels. 


LITERATURE. 


"  Gas  Producers  for  Power  Purposes."    By  W.  A.  Tookey. 

London  :  Percival  Marshall  and  Co.,  26-29,  Poppin's 

Court,  Fleet  Street,  E.C. 
The  rapidly-growing  importance  of  gas  producers  and  their 
economic  advantages,  even  where  town-supply  gas  is 
available,  has  provided  an  opportunity  which  the  author 
has  not  failed  to  seize.  The  object  desired  is  to  explain 
the  action  and  application  of  these  power  producers  in  a 
non-technical  but  reliable  manner.  In  the  earlier  chapters 
the  action  of  some  of  the  better  known  gas  producers  is 
explained,  including  the  use  of  various  qualities  of  coals, 
waste  wood,  etc.  There  are  also  some  instructive  remarks 
for  erectors  and  attendants,  intended  to  assist  such  in  the 
proper  understanding  of  the  apparatus  they  have  to  deal 
with.  A  work  of  this  sort  would  be  incomplete  without 
reference  to  suction  gas  producers,  which  now  claim  a  good 
deal  of  attention,  especially  in  the  case  of  small  installa- 
tions. There  are  a  large  number  of  sectional  views  of  gas 
producers,  which  add  greatly  to  the  usefulness  of  this 
admirable  shillings  worth. 

New  Publications. 

We  have  received  a  copy  of  the  first  number  of  a  new 
illustrated  monthly  review,  known  as  the  Gas  and  Oil 
Engine  Record.  The  journal  deals  with  explosion  engines 
of  all  types,  and  with  the  production  of  gas  for  industrial 
purposes.  It  is  edited  by  W.  A.  Tookey,  the  author  of 
several  handbooks  on  gas  and  oil  engines  and  gas  power. 
The  price  is  3d.  per  copy. 

The  Rhodesia  Review,  a  new  quarterly  magazine  for 
South  African  shareholders  and  settlers,  will  be  issued  on 
July  15th.  Questions  of  mining-company  reform  and  of 
profitably  working  Rhodesian  gold  will  be  dealt  with,  and 
there  will  be  special  articles  on  farming  prospects  for 
settlers,  with  particular  reference  to  the  commercial  outlook 
for  tobacco  and  cotton  growing.  The  Rhodesia  Review  will 
be  edited  by  Mr.  Percv  Lindlev,  and  published  at  30,  Fleet 
Street,  London,  E.C. " 
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THE    LIEGE  EXHIBITION. 

[From  our  own  Special  Correspondent.] 

The  commercial  prominence  in  which  Belgium  stands 
amongst  European  States  went  far  towards  making  the 
suggestion  of  a  Universal  Exhibition  at  Liege  one  likely 
to  be  popular  with  all  interested  in  engineering  and 
manufacturing  industries.  The  exhibition  now  open,  of 
which  we  give  illustrations,  is  for  celebrating  the  seventy- 
fifth  anniversary  of  the  national  independence  of  Belgium, 
and  the  members  of  the  Institution  of  Mechanical  Engineers, 


Birmingham,  the  Horsfall  Destructor  Co.,  Messrs.  Eley 
Brothers,  while  Messrs.  Sugden  Limited,  of  London,  have 
an  interesting  exhibit  in  connection  with  the  boiler-house 
installation,  consisting  of  a  combined  stop  and  isolating 
valve,  which  was  shown  in  practical  operation  under  steam, 
for  automatically  shutting  off  the  steam  supply  in  the 
event  of  there  being  a  severance  of,  or  any  other  accident 
arising  to,  the  steam  pipe  beyond  the  delivery  side  of  the 
valve. 

Of  the  engineering  exhibits  generally,  the  trend  in  the 
matter  of  steam  engines  appears  to  be  towards  the 
employment   of   the   horizontal   type   of    engine,  with 


LIEGE  EXHIBITION.— MAIN  GROUP  OF  BUILDINGS. 


the  members  of  the  South  Wales  Mining  Engineers,  together 
with  the  members  of  the  Iron  and  Steel  Institute,  have 
much  to  interest  them  in  the  very  interesting  collection  of 
exhibits  that  are  to  be  seen  there,  in  the  midst  of  very 
picturesque  surroundings. 

The  chief  industry  of  Belgium  has  reference  to  iron  and 
metals,  while  the  productions  of  guns  and  other  warlike 
implements,  locomotives,  machinery,  land,  marine,  and  gas 
engines,  has  gone  far  towards  making  the  city  of  Liege 
of  world-wide  importance,  although  its  population  is  under 
200,000  persons. 


vertically-acting  piston  valves,  the  engines  running  at 
moderate  speeds ;  while  the  manner  in  which  the  bearings 
for  the  engines  generally  were  made  of  white  metal  and 
the  absence  of  gun  metal  provoked  much  comment. 

A  very  fine  exhibit  is  made  by  the  Diesel  Oil  Engine  Co., 
and  much  admiration  was  provoked  by  the  500  H. P. 
vertical  Diesel  engine,  which  appeared  to  be  running  as 
quietly  as  the  compound-steam  horizontal  engine  of  600 H. P. 
appearing  on  the  same  stand. 

In  the  boiler  house  the  longitudinal  or  horizontal  shell 
type  of  boiler  appeared  to  be  somewhat  to  the  fore,  in 


LIEGE  EXBIBITION. — THE  NEW  BRIDGE  AND,  "OLD  LIEGE." 


The  British  exhibits  are  by  no  means  great,  some  of  } 
the  larger  firms  being,  in  fact,  conspicuous  by  their  absence. 
What,  however,  is  exhibited  is  good  of  its  kind.  Thus, 
Messrs.  Sir  W.  G.  Armstrong,  Whitworth,  and  Co.  have 
an  interesting  display  of  machine  tools,  and  high-speed 
steel  tools  for  use  therewith.  Messrs.  Thomas  Robinson 
and  Co.  Limited,  of  Rochdale,  have  typical  examples  of 
their  wood-working  machinery;  Messrs.  Alfred  Herbert 
Limited,  of  Coventry,  have  automatic  tools  ;  while  other 
British    exhibitors    are    Messrs.    W.    and    T.    Avery,  of 


that  there  were  six  Lancashire  and  two  Cornish  boilers 
working  under  steam  out  of  an  entire  exhibit  of  some 
nineteen  boilers,  comprising  tubulous,  marine,  and  other 
special  types,  some,  of  which,  however,  were  not  under 
steam.  The  pressed-up  or  dished  dome-shaped  ends  of  the 
Lancashire  and  Cornish  boilers  attracted  some  attention, 
in  that  the  furnace  and  man-hole  openings  were  flanged 
inwards,  with  easy  curves,  while  provision  was  made  for 
receiving  the  gauge  glasses  and  test  cocks  by  projecting 
flat  surfaces,  formed  by  the  pressed-up  parts  of  the  plate 
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upon  which  such  mountings  were  placed,  without  the 
necessity  of  making  up  blocks  or  irregular  flanges  of  any 
kind  being  required. 


Liege  Exhibition.— Entrance  or  Portal  to  Main  Building. 

In  the  general  machinery  section  Dudbridge  engines, 
Davey,  Paxman,  and  Co.'s  engines  and  boilers,  and  a 
Worthington  pump  were  to  be  seen,  all  exhibited  upon 


England.  The  exhibits,  however,  as  a  whole,  have 
reference  to  the  industries  of  Belgium,  and  seeing  that 
these  are  such  as  may  be  considered  typical  of  the  industries 
of  the  world,  and  by  no  means  local  or  national,  they  are 
valuable  to  visitors  as  showing  that  which  others  are 
doing  in  those  directions. 

The  exhibits  that  are  to  be  seen  in  connection  with 
steam  turbines  and  gas  engines  are  distinctly  good,  and 
illustrate  the  modern  trend,  although  the  forms  are  but 
few  in  number.  Coming,  however,  from  different  districts 
and  from  the  home  of  the  industry  in  some  measure  identi- 
fied with  the  use  of  gas  engines  of  great  power-,  in  which 
the  blast-furnace  gases  are  directly  employed,  the  gas 
engines  shown  are  of  especial  interest.  Among  the  very 
fine  display  of  engines  and  other  things  made  by  the 
John  Cockerill  Society  of  Seraing,  Liege,  is  a  high-power 
gas  engine  similar  to  those  employed  by  that  firm  for  using 
blast-furnace  gas,  but  these  will  be  referred  to  at  greater 
length  in  a  future  notice. 

The  experience  of  the  John  Cockerill  Society  is  perhaps 
unique,  as  they  have  the  advantage  not  only  of  being  able 
to  build  large-power  engines  for  whatever  purpose,  but  have 
the  means  always  at  hand  on  their  own  immense  works 
of  fully  and  completely  testing  such  from  the  commercial 
as  well  as  the  scientific  or  purely  technical  standpoint. 
From  this  experience  it  appears  that  the  blast-furnace  gases 
employed  by  the  John  Cockerill  Society  for  directly  heating 
steam  boilers  are  sufficient  for  supplying  steam  for  about 
2,500  H.P.  on  their  own  works,  but  from  the  results 
already  secured  from  the  large  gas  engines  in  use  by  them 
of  their  own  construction,  it  is  estimated  that  if  the  same 
gases  were  supplied  direct  to  gas  engines  instead  of  to 
steam  boilers  the  power  generated  would  then  be  over 
12,000  H.P.  With  this  enormous  increase  in  efficiency 
secured  by  the  use  of  blast-furnace  gases  in  high-power  gas 
engines,  it  is  not  surprising  to  find  that  the  John  Cockerill 
Society  are  keen  advocates  of  the  gas  as  against  lhe  steam 
engines  wherever  such  can  be  possibly  used  with  blast- 
furnace gases ;  while  users  of  such  will  appreciate  the 
further  advantage  of  dispensing  with  the  steam  boilers 


li£ge  exbibition.— fren'ch  agricultural  hall  and  palace  op  fetes. 


the  stand  of  a  firm  apparently  agents  in  Belgium  for  these 
home  firms,  in  addition  to  their  own  special  productions, 
otherwise  there  was  no  prominence  given  to  engines  and 
other  tools  that  would  ordinarily  be  looked  for  from 
prominent  home  makers  in  what  would  be  an  international 
exhibition. 

It  cannot,  however,  be  said  that  the  Liege  Exhibition 
claims  or  assumes  to  be  in  any  sense  an  international 
exhibition,  though  some  very  good  exhibits  are  seen  from 
France,  Germany,  and  a  few  firms  from  America  and 


and  the  chimney  shaft,  and  securing  the  greater  space  for 
their  other  plant. 

(To  be  continued.) 


Those  intendiug  spending  their  summer  holidays  in  Germany 
should  get  a  copy  of  "  Rhineland,"  an  illustrated  booldet  to  a 
series  of  tours  in  some  less-known  side  valleys  of  the  Rhine, 
easily  and  inexpensively  reached  by  the  Great  Eastern  Railway 
Company's  routes  via  Harwich  and  the  Hook  of  Holland  and 
I  Antwerp. 
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STEAM   POWER  GEN  E  RATION. — XI. 

By  G.  Croydon  Marks. 

The  gradually  increasing  steam  pressure  about  this  period, 
and  the  inconvenient  thickness  of  metal  required  by  the 
plain  cylindrical  type  of  boiler,  directed  attention  to  more 
complicated  designs  consisting  of  water  tubes  connecting 


About  this  time  Mr.  C.  W.  Siemens  designed  a  regenera- 
tive furnace,  the  principle  of  which  can  be  followed  out  in 
figs.  96  and  97.  The  object  was  to  ensure  that  "  the  entire 
exposed  surface  be  acted  upon  nearly  uniformly  in  order  to 
produce  a  high  evaporative  or  heating  effect  without 
subjecting  any  one  part  of  the  vessel  to  an  excessive  or 
dangerous  degree  of  heat."  The  two  regenerators  communi- 
cate at  one  end  with  the  chimney  and  the  cold  air  inlet 


Fio.  [3. 

water  and  steam  reservoirs.  The  accompanying  illustration, 
fig.  93,  is  a  cross-section  of  a  horizontal  boiler  comprising  a 
top  and  bottom  longitudinal  chamber  connected  together  by 
bent  tubes  of  various  curvature  surrounding  the  furnaces. 
A  refractory  casing  encloses  the  whole  to  retain  the  heat. 


Fio.  07. 

alternately  by  means  of  a  four-way  valve,  and  at  the  other 
end  in  a  similar  manner  with  the  front  of  the  fireplace  and 
the  flue  that  receives  the  products  of  combustion.  The  two 
valves  are  from  time  to  time  reversed. 

This  system  does  not  appear  to  have  borne  much  practical 
benefit,  although  embodying  some,  novel  features. 

Another  closed  furnace  as  applied  to  a  locomotive  type 


Fio.  94. 


Fig.  96. 


For  the  better  combustion  of  the  fuel,  Messrs.  Leak  and 
Sykes  anauged  a  closed  ash  pit,  and  provided  hollow 
longitudinal  firebars  to  supply  feeding  air  through  the  bars, 
and  directing  to  the  partially  consumed  gases  just  in  front 


WW 


Fie.  96. 


of  the  bridge.  Fig.  91  shows  a  longitudinal  section  of  this 
boiler,  whilst  the  cross-section,  fig.  95,  indicates  the  crescent 
shape  of  boiler  over  the  furnace. 


ii  the  same  year  (1857)  by  Newton, 
i  valvular  hopper,  as  shown  in  fig.  98. 


boiler  was  patented 
The  coal  was  fed  by 
The  ashpit  was  made  air-tight  ;  the  furnace  gases  passing- 
through  the  boiler  tubes  were  returned  by  a  fan  in  the 
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smoke  box  to  the  furnace.  A  diaphragm  in  the  smoke  box 
induced  the  smoke  and  gases  to  take  a  circuitous  course,  and 
to  precipitate  the  heavier  portions,  for  which  a  bottom  outlet 
was  provided. 
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To  what  extent  the  benefits  of  superheated  steam  were 
understood  in  1857  it  is  somewhat  difficult  to  determine, 
although  it  is  certain  that  there  were  many  engineers  at  that 
time  who  conceived  certain  benefits,  but  to  what  extent 
they  were  beneficial  there  were  no  proper  means  of  finding 


At  this  time  a  method  of  heating  the  feed  water  by 
passing  it  through  the  fire  bars  was  proposed.  The  water 
first  passed  through  pipes  in  the  flues  and  then  forced 


Fig.  100. 


Fig.  9U. 

out.  Fig.  99  is  a  transverse  section  of  a  horizontal  boiler  by 
Warlich.  The  water  to  be  evaporated  was  finally  sprayed 
from  small  perforated  tubes  enclosed  in  large  tubes  within 
a  hot  chamber.  The  steam  as  it  emerged  from  the  large 
tubes  became  superheated  in  the  hot  chamber. 
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through  fire  bars,  preferably  of  copper  and  tubular  in  section. 
The  arrangement  can  be  seen  in  fig.  101.    Cocks  were  pro- 


Fig.  10:s. 


A  piece  of  apparatus  designed  to  arrest  priming  and  to 
assist  the  deposition  of  settlement  was  patented  by  Hall. 
This  consisted  of  a  stationary  conical  vessel  arranged  in  the 
boiler  near  the  surface  of  the  water.  It  was  provided  with 
superheaters,*  through  which  the  ebullition  drove  the  water, 
and  on  entering  it  impinged  successively  against  a  number 
of  plates,  which  arrested  its  agitation  and  induced  any  solid 
matter  to  settle.    Fig.  100  gives  an  idea  of  the  arrangement. 


vided  in  such  manner  as  to  maintain  the  circulation  of  the 
feed  water  when  the  pump  was  not  working. 

Another  example  of  producing  superheated  steam  was 
brought  out  by  Joly  (1857),  his  method  being  to  generate 
the  steam  in  a  number  of  retorts  of  comparatively  small 
capacity  (see  fig.  102).  The  steam  was  then  collected  by 
pipes,  and  passed  to  a  large  number  of  still  smaller  retorts, 
where  it  was  superheated.     The   generators — or  as  the 


1008  THE    PRACTICAL    ENGINEER.  [June  30,  1905 


inventor  preferred  to  call  them,  the  retorts — were  heated  by 
the  furnace  direct,  while  the  superheaters  and  tank  were 
heated  in  the  combustion  chamber  and  flues.  The  illustra- 
tion gives  the  general  principle ;  it  shows  the  boiler 
shortened,  whilst  some  of  the  superheating  retorts  are 
omitted. 

Scott  proposed  a  rather  unpractical  method  of  steam 


Fig.  10.'. 

generation.  Hj  had  a  horizontal  cylindrical  coil  joined  in 
the  ends  of  the  firebox,  as  in  fig.  103.  This  coil  was  rotated 
from  any  moving  part  of  the  engine  by  means  of  simple 
gearing.  Th3  end  of  the  coil  behind  the  bridge  was 
counected  to  the  feed  i>ump,  and  the  end  immediately  above 
the  furnace  through  another  stuffing  box  to  the  steam 
cylinders.    To  confine  the  fumes  the  upper  part  of  the  coil 
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was  provided  with  an  arched  cover,  consisting  of  a  double- 
walled  chamber,  and  this  was  used  for  the  preliminary 
heating  of  the  feed  water. 

To  overcome  the  smoke  difficulty  and  ensure  perfect  com- 
bustion, a  design  which  Las  been  repeated  in  many  par- 
ticulars down  to  the  present  day  was  brought  out,  in  which 
three  separate  steam  jets  were  arranged  respectively  in  the 
fireplace  above  the  bus,  the  ash  pit,  and  the  combustion 
chamber.  Fig.  101  gives  a  clear  idea  of  the  inventor's 
proposal. 


The  Tantalum  Lamp. — A  life  lest  of  tantalum  lamps,  which 
has  now  progressed  about  550  hours,  has  given  results  that 
bear  out  quite  fully  the  statements  concerning  the  lamp  made 
by  two  engineers  on  the  staff  of  the  Siemens  and  Halske  Com- 
pany. Two  lamps  with  clear  globes  have  been  burning  about 
550  hours,  and  they  have  not  fallen  off  in  candle  power  as  yet 
by  10  per  cent.  The  efficiency  is  about  18  watts  per  candle 
pjwer  for  the  clear-globe  lamp  and  2  watts  for  the  frosted-globe 
lamp.  The  filaments  get  beady  in  appearance  after  about  50 
hours,  but  change  very  slowly  subsequently.  Burned  in  a 
nearly  horizontal  positiou  they  sag  considerably  during  the  first 
period  of  their  life,  and  then,  begin  to  tighten  up  again.  The 
light  has  almost  exactly  the  same  hue  as  that  of  the  Nernst 
lamp.  In  this  test  the  "tantalum  lamps  have  held  up  better  in 
candle  power  than  an  Edison  lamp  burned  and  tested  with 
them  for  a  check. — Electrical  World. 


AN    INGENIOUS   CU  TTI NG-OFF  TOOL. 


The  cutting-off  tool  here  illustrated  was  made  by  the  writer 
recently  to  cut  up  a  quantity  of  §  in.  brass  rod.  A  large 
number,  running  well  into  four  figures,  of  pieces  §  in.  in 
length  were  required,  and  after  trying  various  means  of 
cutting  these  off  cheaply  the  tool  here  described  was  made 
and  used,  the  brass  rod  running  in  a  lathe,  and  found  to 
give  every  satisfaction. 

The  body  A  was  made  from  a  piece  of  If  in.  by  \  in.  iron, 
a  rough  handle  being  formed  at  one  end,  after  which  it 
was  slotted  out  to  enable  the  cutler  B  to  lay  in  flush,  and 
slide  freely  to  and  fro  ;  the  cutter  was  3/32  in.  thick  at  the 
top,  tapering  to  '/'is  in.  at  the  bottom,  to  give  clear  ance  to 
the  cutting  edge.  Two  |in.  straps  C  and  D  were  screwed 
to  the  body  t->  keep  the  cutter  in  place. 
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A  hole  was  chilled  at  the  opposite  end  of  the  body  to 
the  handle,  and  bushed  up  to  fit  the  \  in.  rod;  with  a 
number  of  bushes  rods  of  any  size  can  be  taken.  The 
centre  of  this  hole  was  made  in  line  with  the  top  edge  of 
the  cutter,  and  the  inner  ends  of  the  bushes  flush  with  the 
bottom  of  the  cutter  slot. 

Attached  to  the  body,  by  means  of  a  \  in.  ncrew,  was 
the  lever  E,  this  being  a  piece  of  \m.  iron  flattened  out 
at  one  end  to  take  this  screw,  and  also  to  carry  the  \  in. 
stud  F,  which  is  riveted  in ;  the  projecting  part  of  this 
stud  fits  a  slot  cut  crosswise  in  the  cutter,  and  forces 
forward  the  latter  when  the  top  end  of  the  lever  is 
depressed.  A  hole  was  drilled  at  G  to  fit  the  gauge  H, 
which  was.  a  piece  of  \  in.  iron  rod  beaten  out  and  turned 
over  to  obstruct  the  passage  of  the  brass  rod  through  the 
hushed  hole,  being  fastened  by  the  set  screw  K  after 
adjustment. 


MATHER   AND   PLATT  HIGH-LIFT 
CENTRIFUGAL  PUMP. 

The  following  is  a  description  of  a  compound  high-lift 
turbine  centrifugal  pump  constructed  by  Messrs.  Mather 
and  Piatt,  of  Salford  Iron  Works,  Manchester  : — 

Fig.  1  is  a  sectional  elevation  of  a  pump  with  four  wheels  ; 
I  is  the  suction,  and  0  is  the  discharge.  Fig.  2  is  a  section 
on  the  line  xx  of  fig.  1,  looking  from  the  left  in  the  direction 
of  the  arrow  x1 ;  fig.  3  is  a  section  on  the  line  y  y,  looking 
from  the  right  in  the  direction  of  the  arrow  y\  It  will  be 
seen  from  fig.  1  that  a  pump  having  any  number  of  wheels 
can  be  constructed  of  two  end  pieces  and  a  number  of 
intermediate  pieces  one  less  than  the  number  of  wheels. 
On  the  suction  side  of  each  partition  there  is  a  wall  b,  in 
which  are  openings  or  ports  c,  opening  into  passages  d 
formed  between  the  partition  b  and  the  wall  e  Each  wheel 
works  in  a  space  ff1  formed  between  two  adjacent  inter- 
mediate pieces.  Figs.  2  and  3  show  the  wheel  vanes  «,  the 
vanes  k  which  guide  the  water  in  its  passage  outwards,  and 
the  vanes  h  which  guide  it  as  it  returns  towards  the  centre. 
These  latter  are  tangential  to  the  central  opening  in  which 
the  wheel  <j  revolves,  and  impart  a  rotary  direction  to  the 
moving  water,  which  is  further  increased  by  the  front  side 
of  the  partition  e  being  given  such  a  gradual  return  curve  as 
to  direct  the  water  on  to  the  curved  part  /  of  the  boss  of  the 
wheel  g.  Part  of  the  boss  of  one  section  of  the  wheel  pro- 
jects through  the  front  partition  b,  and  directs  the  water 
'into  the  suction  of  the  wheel  in  the  next  following  chamber. 
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The  boss  on  the  delivery  side  of  one  section  of  the  multiple  .  I  boss  on  the  delivery  side  imparts  a  rotational  motion  to  the 
wheel  projecting  through  the  front  partition  L  forms  a  cou-  j  water  impinging  on  to  it,  thus  facilitating  the  entering  of  the 
tinuous  curve  with  the  part  of  the  curved  boss  on  the      water  into  the  succeeding  wheel  and  the  passage  through 


Fig.  l. 


Fig.  3. 


suction  side  of  the  next  following  wheel,  thus  forming  an 
easy  conduit  for  the  water  into  the  curved  cavity  of  the 
wheel.   Besides  performing  this  directive  function,  the  curved 


the  curved  vane's,  whose  curvature  lies  in  the  same  direction 
as  the  rotational  motion  thus  imparted  to  the  water.  The 
wheels  g  are  mounted  on  and  keyed  to  a  shaft  m.  The}' 
give  the  tangential  motion  to  the  water  that  is  necessary  to 
produce  increase  of  pressure,  and  the  water  discharged  from 
the  wheel  is  received  by  the  guide  vanes  I-  and  h.  By  this 
combination  of  curved  guides  the  water  takes  an  easy  spiral- 
like path  of  approximately  uniform  increase  of  curvature, 
and  thus  sudden  changes  in  the  direction  of  the  flow  of  the 
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water  are  avoided.  The  central  openings  in  all  the  par- 
titions b  and  c,  as  we'l  as  in  the  ends  o  and  /»,  are  co-axial 
and  of  equal  radius,  which  facilitates  accuracy  of  manufac- 
ture, because  when  two  or  more  sections  of  the  body  of  the 
pump  are  assembled  together  (without  the  wheels  g  and 
shaft  m)  there  is  a  straight  clear  way,  which  enables  all  the 
openings  to  be  bored  so  exactly  to  gauge  while  in  position 
as  to  ensure  a  very  close  running  tit  between  the  central 
openings  and  the  bosses  of  the  wheels.  Leakage  past  the 
sections  of  the  wheel  is  thereby  reduced  to  a  minimum,  and 
the  efficiency  of  the  pump  is  thereby  improved. 
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With  the  suction  sides  of  the  wheels  all  in  one  direction 
there  is  an  end  thrust  which  requires  balaucing.  This  is 
effected  by  means  of  a  piston  r  attached  to  the  shaft  m, 
which  is  hei'e  sho~wn  in  front  of  the  boss  of  the  wheel  section 


Fm.  5. 

nearest  the  suction  end  of  the  pump.  It  runs  in  the  central 
cavity  of  chamber  s  formed  in  the  font  end  piece  o.  It 
may,  however,  run  in  any  of  the  central  openings  of  the 
body  of  the  pump.  The  rear  side  of  the  cavity  s  com- 
municates either  directly,  as  shown  in  fig.  1,  or  by  means  of 


0 
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a  connecting  pipe  v  with  the  delivery  side  of  the  pump.  In 
the  connecting  pipe  thez-e  is  a  valve  v\  by  means  of  which 
the  pressure  on  r  can  be  regulated,  so  that  the  moving  parts 
may  be  either  wholly  or  partially  balanced.    The  single 


pump,  figs.  4,  5,  6,  differs  chiefly  from  the  multiple  pump 
by  the  fact  that  the  end  pieces  come  directly  together. 
The  chamber  in  which  g  revolves  is  formed  in  the  two  end 
walls.  The  suction  is  I,  and  the  water  is  given  the  necessary 
tangential  motion  by  the  vanes  n,  and  passes  through  the 
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passages  d1  between  the  vanes  k1  into  the  annular  chamber 
Ol,  which  leads  to  the  discharge  0.  In  some  cases  a  pre- 
liminary rotational  motion  is  given  to  the  water  before  it 
impinges  on  the  curved  boss  I.  of  the  wheel  by  means  of 
suitably  shaped  guide  vanes  u  fixed  in  the  suction,  as  shown 
by  figs.  7  and  8.  The  wheel  is  balanced  by  a  head  r1  forming 
an  extension  of  the  wheel  running  in  an  annular  cavity  sl, 
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connected  by  a  pipe  s'2  to  the  suction  or  by  holes  .s3  through 
the  wheel  itself,  connecting  the  cavity  s1  with  the  side,  fig.  6. 
The  unbalanced  suction  pull,  corresponding  to  the  cross 
section  of  the  shaft,  is  utilised  to  keep  the  collar  to,  secured 
to  the  shaft,  in  air-tight  running  contact  with  the  flange  Z 
or  vertical  face  of  the  bearing  end,  thereby  pr<  serving  the 
vacuum  without  the  use  of  packed  glands  or  the  like. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  June  22nd 
1905 :—  , 

Cardiff. — First  class :  H.  J.  Cadogan,  M.  M.  Reid,  W.  W.  Pawley, 
F.  W.  Randell.    Second  class  :  G.  H.  Davids,  J.  A.  Mason. 

Glasgow. — First  class:  A.  Smellie,  H.  W.  Briggs.  Second  class: 
W.  Dick,  H.  Morrison,  D.  J.  Rees. 

Leith. — First  class :  R.  Thomson,  A.  D.  Porthouse,  J.  Logan,  T. 
Allen.    Second  class  :  J.  A.  Macintyre. 

Liverpool. — First  class  :  D.  Hughes.  Second  class  :  M  C.  Hardy, 
\V.  F.  Harwood,  J.  tf.  Ramsay,  V.  J.  L.  Sanders,  H.  L.  Sinclair,  B.  J. 
Smith,  J.  J.  Wilson. 

London.— First  class  :  J.  W.  Hewitson,  D.  P.  Davies,  S.  Skimin. 

North  Shields. — Second  class :  E.  M.  Dixon. 

Plymouth. — Second  class:  W.  G.  Williams,  K.  H.  Flower. 

Southampton.— First  class:  F.  F.  Lambeit.   Second  class  :  F.  Avetu. 

West  Hartlepool.— First  c'ass  ;  N.  Dale,  D.  A.  L.  Parsons,  W 
Davison.  Second  class :  T.  W.  Taylor,  H.  E.  Terry,  E.  R.  Wtatherall 
H,  D.  Withy. 
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THE  LIVES  OF  THE  ENGINEERS. 


By  Dr.  SAMUEL  SMILES. 

These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
Instalments.  For  Particulars  and  Order  Form 
see  page  xi. 


FOR  AN 

ENGINEER'S  LIBRARY 

LOOK  ON   PACE  XI. 

If  you  do  not  see  the  book  or  set  of  books 
you  require,  or  would  like  to  make  additions 
thereto,  we  shall  be  glad  to  help  you. 


FOR  PARTICULARS  ADDRESS- 

The  Manager,  "Engineers'  Gazette" 

359,   STRAND,  LONDON. 


UNIVERSAL  INVENTIONS. 

There  are  some  inventions  that  are  useful  only  or  chiefly 
in  the-  districts  from  which  they  emanate,  while  others 
are  as  valuable  in  one  district  as  another,  and  as  useful 
in  foreign  as  in  the  home  country.  In  most  manufacturing 
industries,  and  in  connection  with  the  leading  trades  of 
the  world,  the  methods  of  operation  are  common,  and  the 
tools  in  use  are  practically  built  upon  similar  if  not 
identical  lines,  so  that,  although  the  language  may  differ, 
the  process  of  construction  is  the  same  in  the  different 
countries  producing  articles  for  international  requirements. 

Those  who  are  familiar  with  the  large  workshops  of 
different  countries  have  been  struck  by  the  practical 
uniformity  that  obtains  in  the  manual  operations  called 
for,  even  when  the  actual  shape  of  the  tools  and  the 
arrangements  of  the  machinery  differ  somewhat  in  their 
main  lines  of  construction.  It  is  well,  therefore,  that 
inventors  who  have  produced  that  which  is  useful  in  one 
country  should  bear  in  mind  the  requirements  of  the 
foreign  markets  for  the  same  article  or  process  that  they 
have  developed  or  discovered,  and  should  also  particularly 
remember  the  fact  that  under  the  International  Convention 
existing  between  the  leading  manufacturing  countries  of 
the  world  protection  is  afforded  them  in  such  foreign 
countries  for  a  period  of  twelve  months  from  the  date  of 
their  original  application  for  a  patent  in  their  own  country, 
wherein  they  can  test  the  foreign  market  and  obtain  aid 
for  the  patents  they  are  seeking  or  desirous  of  acquiring 
in  such  other  countries. 

The  manner  in  which  foreign  workmen  can  carry  out 
processes  that  have  originated  in  another  country  where 
the  language  is  entirely  different,  and  the  practical  ease 
with  which  the  foreign  workmen  can  be  put  to  work  in  an 
English  factory  or  in  an  English  works,  demonstrate  the 
truism  that  trade  is  of  no  nationality,  and  that  manual 
skill  has  no  association  whatever  with  languages,  and  is 
not  barred  by  racial  differences. 

The  epoch-making  inventions  connected  with  airy  trade 
are  adopted  practically  in  every  country,  irrespective  of 
the  locality  or  the  nation  in  and  by  which  such  were 
produced,  as  the  traders  of  the  world  do  not  recognise 
nationality  in  work,  but  look  only  for  skill  and  facility 
of  output.  This  fact  appears  to  be  more  readily  appre- 
ciated by  foreigners  than  by  Englishmen,  judging  from  the 
manner  in  which  foreign  patentees  come  to  England  with 
their  patents,  and  the  comparative  disinclination  shown  by 
British  inventors  for  taking  advantage  of  the  similar  rights 
and  privileges  that  are  open  to  them  in  the  foreign  patent 
offices. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  ''■Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices  —viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  30,  Cross  Street,  M mchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

12641    \Y.  G.  BROWN  and  E.  W.  BROWN.    Com,  seed,  and 
manure  drills. 

12641)    M.  DECKING.    Processes  for   making   useful  again 

spoilt   grain  seeds.* 
12770    F.  bTANBJ?IELD.      Washing  and  separating  grain  or 
other  seeds. 

12774.    C.  M.    STANFORD    and    J.    ALDOUS.  Thrashing 

machines  for  thrashing  millet. 
13015    W.  B.  B.  QUIBELL.    Dipping  or  bathing  sheep. 
13024    J.  P.  GOODBUN.    Chipping  tool  for  gardeners. 


Arms  and  Ammunition. 

12635  G.  C.  J.  TOPP.  The  protection  of  steel  guns  from  the 
corrosive  effects  of  cordite. 

1265S  F.  BOHN  and  F.  BUNDGENS.  Removing  the  foul 
gases  in  the  vicinity  of  guns. 

12720  A.  T.  COCKING  and  KYNOCH  LIMITED.  Smoke- 
less powders. 

12754  J.  J.  FRIO    Sight  for  guns.* 

12791  T.  'G.  F.  McCOMBIE  and  J.  B.  S.  McILWAINE. 
Explosive  mines  or  projectiles. 

12892  A.  T.    COCKING    and    KYNOCH    LTD.  Smokeless 

powders. 

12893  A.  T.    COCKING    and    KYNOCH    LTD.  Smokeless 

powders. 

12894  A.  T.    COCKING    and    KYNOCH    LTD.  Smokeless 

powders. 

12902    H.  D.  TAYLOR.    Short  base  range  finders. 

12917    W.  PILKINGTON.    Protectors  for  defending  ships  of 

war  from  attack  by  torpedoes. 
12919    T.  R.  R,  ASHTON.    Sights  for  rifles. 
13060    A.    T.    COCKING    and  KYNOCH    LTD.  Smokeless 

powders. 

13089    F.     KRUPP    AKT.-GES.     GRUSONWERK.  Feed 

mechanism  for  automatic  magazine  guns.* 
13092    T.  NOVERO.    Submarine  mines.* 

13097  F.  KRUPP  AKT.-GES.  GRUSONWERK.  Automatic 
guns.* 

13104    F.    KRUPP    AKT.-GES.    GRUSONWERK.  Firing 

mechanism  for  guns.* 
13106    F.  KRUPP  AKT.-GES.  GRUSONWERK.  Cartridge 

extracting  and  ejecting  mechanism  for  guns.* 

13116  A.  T.    DAWSON    and    G.    T.    BUCKHAM.  Firing 

mechanism  for  breech-loading  ordnance. 

13117  F.  KRUPP  AKT.-GES.  GRUSONWERK.  Cartridge 

extracting  and  ejecting  mechanisms  for  guns. 
1826U    A.  T.  DAWSON  and  G.  T.  BUCKHAM.  Elevating 
gear  for  guns. 

Bottles,  Glass,  &c 

12628    E.    F.  CHANCE,  A.    L.  FORSTER,    and  CHANCE 

BROS.  &  CO.  LTD.    Wired  glass. 
12648    O.  W.  CARDELL  and  S.  T.  PERGSTROM.  Sealing 

devices  for  bottles.* 
12678    T.  DAVIDSON.    Closing  of  jars.* 
12715    G.  STAUNTON.    Hermetically-closing  jars.* 
12737    L.  MEY'ER.    Stoppers  and  stoppering  of  bottles,  jars, 

etc.* 

12746  E.  POTT  and  W.  ULLNER.  Cleaning  and  washing 
bottles.* 

12755  P.  A.  NEWTON  (The  Standard  Stopper  Co.,  U.S.A.). 

Bottle  cans.* 
12764    W.  ROBB.  'Sealing  device  for  bottles. 
12787    C.  II.  TOUDEUR.  ~  Apparatus  for  making  wire  glass* 
12821    E.  JAHDE.    Ornamenting  articles   of  glass* 
13064    W.  A.  WALTON.    Operating  the  valve  of  mineral  water 

syphons. 

13067  F.  HILTON  and  A.  BROWN.  Stoppers  for  bottles* 
13081    E.  SCHUCHARD.    Hot-water  bath  for  milk  bottles* 


Building  and  Construction. 

12739    W.  L.  DENNIS.    Hanging  and  roofing  tiles. 
12890    A.  E.  BLIZZARD  and  i±.  TODD.    Presses  for  pressing 
bricks. 

12906  J.  H.  SUTTON  and  L.  GREGSON.    Devices  for  closing 

the  ends  of  earthenware  pipes.* 
12959    J.  W.  BOWLEY.    Metal  sockets  for  masonry. 

Chemistry  and  Photography. 

12613    C.  URBAN.    Cinematograph  apparatus. 

12619    R.  F.  MACKAY.    Frames  for  photographs. 

12642    R.  KRAUSE  and  R.  LENK.    Preserving  animal  and 

other  organic  substances. 
12716    J.  S.  MILNE.    Filters  for  purifying  liquids* 
12736    THE  ELECTRIC  &  ORDNANCE  ACCESSORIES  CO. 

LTD.,  R.  HANCOCK,  and  R.  F.  HALL.  Rotating 

air-filter  screens. 

12756  H.  E.  NEWTON  (The  Farbcnfabriken  vormals  Friedrich 

Bayer  &  Co.,  Germany).  New  anthraquinone  dye- 
stuffs. 

12757  H.  E.  NEWTON  (The  Farbcnfabriken  vormals  Friedrich 

Bayer    &    Co.,    Germany)..   Manufacture   and  pro- 
duction of  a  new  anthracene  derivative. 
12784    F.  P.  GARCIA.    Liquifying  oils  and  fats* 
12815    J.  MARSHALL.    Shutter  exposure  register  for  cameras. 
12843    H.  E.  NEWTON  (The  Farbenf'abriken  vormals  Fried- 
rich Bayer  &  Co.,  Germany).    New  esters  of  aminoul- 
cohols  of  salts  thereof,  and  intermediate  products  for 
use  therein. 

12878    G.  ANDREWS.    Photographic  cameras. 

12907  J.  R.  1IATMAKER.  Process  for  mixing  oils,  fats,  etc. 
12934    H.  S.  WELLCOME,  H.  A.  D.  JOWETT,  and  A.  C. 

OSBORN.    Tropine  derivative. 

12951    T.  G.  BERGIN.    Photographic  developing  apparatus. 

12955  C.  D.  ABEL  (Act.-Gcs.  fur  Anilin-Fabrikation,  Ger- 
many).   Facilitating  the  moistening  of  substances. 

13010    J.  G.  BEDDOES.    Frames  for  photographs. 

13032  H.  J.  MALLABAR.  Preventing  and  developing  photo- 
graphs. 

13034    C.  STAGEY  &  CO.  LTD.,  and  A.  E.  BELL.  Generating 

formaldehyde.* 
10738a    A.  BEHAL.    Manufacture  of  bornyl  acetates.* 
10758b    A.  BEHAL.    Manufacture  of  camphors  from  bornyl 

acetates.* 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

12903    R.  PEARSON.    Coin-freed  games  of  skill. 
13070    G.    W.    BARRETT.      Coin-freed    sale    and  delivery 
machines. 

13078    K.  ROTHERHAM  and  W.  JOHNSON.  Change-giving 
mechanism  applicable  to  prepayment  gas  meters. 


Cycles  and  Cycle  Acce3sorie3. 

(See  also  Vehicles,  Wheels,  etc. J 

12727  J.  F.  MAMET  and  P.  HALBOT.  Means  for  supporting 
the  seats  and  handle  bars  of  bicycles.* 

12808    W.  II.  HOLLAND.    Supports  for  bicycles. 

12813    G.  HOUGH.    Variable-speed  hub  for  cycles. 

12839    W.  T.  BLOMFIELD.    Stands  for  bicycles. 

12910  F.  MITCHELL.  P.  BENSON,  H.  SEABROOK,  and 
H.  H.  P.  SEABROOK.  Variable-speed  gear  and 
hub  brake  for  cycles. 

12943    F.  ROBIN.    Brake  apparatus  for  cycles* 

12962    G.  E.  OSMOND.    Cycle  brakes. 

12994    A.  E.  PATERSON.    Variable-speed  gear  for  bicycles. 
13115    R.  RATCLIFFE.    Auxiliary  leading  band  for  cyelis's 
and  motors. 
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C. 


12045 
1-2682 
12638 

12690  J. 

12725 
12778 

12792 

12818 

12822 

12852 
12853 
12875 

12876 


12880 
12899 
12914 
12945 

12347 
12953 

12964 

12973 
12976 


Electrical. 

H.  LEIINER.    Regulating  dynamos. 

A.  GRAHAM  and  R.  H.  Da  VIS.  Telephone  apparatus. 
C.  BERTELSEN.    Automatic   railway  switch  locking 

device. 

13.  BIRNBAUN  and  H.  G.  WHITE.  Inter-com- 
munication telephone  systems.* 

B.  M.  DRAKE.    Arc  lamps. 

H.  H.LAKE  (The  Ingersoli-Sergeant  Drill  Co.,  U.S.A.). 

Electric  unloaders  for  air  compressors.* 
THE       ALLGEMEINE  ELEKTRICITATS-GES. 
Dynamo  electric  machines.* 

E.  OLDFIELD  and  O.  G.  COWPER.  Electric 
safety  switch. 

P.  ZURICH-LANGNAN.  Electric  door  locking 
device.* 

R.  B.  ROXBY.    Electro  plating. 
R.  B.  ROXBY.    Electroplating  of  aluminium. 
THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).    Electric  arc  lamps.* 
THE  BRITISH  THOMSON-HOUSTON  CO.  LTD. (The 
Allgemeine    Elektricitats-Ges.,    Germany).  Alter- 
nating-current dynamos.* 
A.  G.  BETTS.    Electric  conductors. 
L.  K.  CLARK.    Dynamo  electric  generators  and  motors. 
S.  D.  FIELD.    Telegraphic  receiving  apparatus.* 
H.  LEITNER  and  R.  N.  LUCAS.    Dynamos  for  railway 

train  lighting. 
H.  W.  FOX.    Storage  of  electrically-transmitted  energy. 
L.  KOTTMAIR  and  R.  ZWACK.    Safety  devices  for 

electrical  apparatus.* 
THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Electric  arc  lamps. 
J.  M.  INGLIS.    Electrical  timing  apparatus. 
G.  WILKINSON.    Distribution  of  electricity  to  street 
lamps. 

12999    A.  B.  WEBBER  and  THE  STANDARD  TIME  CO. 

LTD.    Ensuring  the  continuity  of  movements  derived 

From  electric  energies. 
13025    W.  R.  RIDINGS.    Electric  arc  lamps. 
13062    R.  N.  TWEEDY.    Insulators  of  electric  railways.* 
13073    W.     AITKEN     e/o    THE    BRITISH  INSULATED 

HELSBEY  CABLES  LTD.    Telephone  and  telegraph 

relays. 

13084  R.  P.  JACKSON.  Controllers  for  single-phase  induction 
motors.* 

13093  A.  J.  BOULT  (W.  O.  Duntley,  U.S.A.).  Electric 
drills* 

13107  THE  HONOURABLE  0.  A.  PARSONS  and  A.  FLINT. 

Dynamo  electric  machinery. 

13108  THE   HONOURABLE   C.    A.  PARSONS.  Dynamo 

electric  machinery. 

13112  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Dynamo  electric 
machines.* 

13113  THE    MORGAN  CRUCIBLE  CO.   LTD..  and  C.  W. 

SPEIRS.    Holders  for  commutator  brushes. 

Engineering  and  Mechanical. 

29062a  J.  Y.  JOHNSON  (The  Millville  Mackie  Co.,  U.S.A.). 
Valves  for  controlling  fluids. 

12614  J.  FRASER,  P.  FRASER,  &  N.  FRASER.  Packing 
rings  of  pistons. 

12623  D.  COCKBURN  and  H.  N.  TAGG ART.  Steam  revers- 
ing valves. 

12627  C.  VON  KNOWING  and  J.  NADROWSKI.  Step 
series  engine  plants. 

12639  G.  J.  BROWN.    Device  for  striking,  boring,  or  drilling 

square  holes. 

12640  A.  HERBERT  and  P.  V.  VERNON.    Reversing  gear 

for  lathes  and  other  machine  tools,  for  motor  cars  and 
boats,  and  for  power-transmitting  mechanism 
generally. 

12647  F.  A.  BARTON  and  F.  L.  RAWSON.  Aerial  machines. 
12665  H.  H.  LAKE  (H.  Isselhard,  Austria).  Refrigerators* 
12667    J.  H.  AXIEN.    Rotary  pumps. 

12669  A.  G.  BLOXAM  (Carnstatter  Misch-und  Knetmaschinen 
Fab.  Carnstatter  Dampf-Backofew.  Fab.  Werner  and 
Pfleeder,   Germany).    Dough-kneading  machines.* 

12675  K.  KIEFER.    Pulp-washing  machines. 

12676  J.  T.  CLARKE.    Two-speed  and  free-engine  gear. 

12679  E.  LEHMANN.    Varying  the  lift  of  valves. 

12680  E.  LEHMANN.    Driving  shafts. 

12681  R.  H.  DAVIS  and  S.  GORMAN,  &  CO.  LTD.  Valves 

for  driving  apparatus,  and  apparatus  for  working  in 

irrespirable  gases.* 
12697    J.  WHITTINGHAM  &  W.  WHITTINGHAM.  Steering 

apparatus  for  milk  prams. 
12703    W.  SMEDLEY.    Driving  gear. 

12717  H.  G.  McLENNAN.  Si  pply  pressure  flushing  cylinder. 
12723    J.  CHAPMAN.    Metallic  packings  for  piston  valves. 


12728 

12733 
12738 
12740 

12741 

12742 

12743 

12747 

12752 
12763 

12766 
12811 

12817 

12623 

12829 
12831 

12832 
12833 


12855. 
12856 
12861 

12863 
12865 
12868 

12869 

12870 

12884 
1 2SSS 
12891 

12900 
12913 
12920 

12926 
12927 

12961 
12963 


12834  W 


C 
C 
L 

A. 
J. 


K. 

T. 
J. 
T. 


.1. 
I) 

T. 

W 


T.  W.  WODSON. 


motor 


Retin- 


of 


12969  J 

i2974 
12991 
12993 
13000 
13001 

13011 
13012 

13017 
13031 
13037 
13038 
13042 
13050 

13054 

13057 
13066 


13068 

13072 
13094 

13099 

13101 
13109 


C.  B.  BURDON  (La  Societe  Anonyme  des  Pneumatiques 

Cuir,  "  Samson,"  France).    Pneumatic  tools.* 
J.  WAlZKE.    Driving  mechanism  for  machine  tools.* 
H.  MARSH.    Machines  for  cutting  wicks  and  the  like.* 
H.  H.  LAKE  (The  Ingersoli-Sergeant  Drill  Co.,  U.S.A.). 
Compressors.* 

F.  W.  HO  WORTH  (Aktiebolaget  de  Lavals  Angturbin, 

Sweden).  Centrifugal  pumps. 
F.  W.  HO  WORTH  (Aktiebolaget  de  Lavals  Angturbin, 

Sweden).  Centrifugal  pumps. 
R.  H.  GASCH.    Machines  employed  in  the  manufacture 

of  abrading  surfaces  on  sheets,  blackings,  or  the 

like.* 

H.  H.  LAKE  (The  Ingersoli-Sergeant  Drill  Co.,  U.S.A.). 

Compressors.* 
S.  MILLER.    Water  valves. 

H.  H.  LAKE  (The  Ingersoli-Sergeant  Drill  Co.,  U.S.A.). 
Compressors.* 

A.  CAST  ELL  and  E.  M.  GIBB.    Tool  carrier. 

J.  T.  STEWART.  Corrugated  expansion  joint  for  steam 
and  gas  pipes. 

R.  DEN1SON.  Machine  for  stripping,  scaling,  and  sur- 
facing file  blanks. 

J.  L.  KNIGHT.  Combined  pliers  and  wire  and  sheet- 
metal  working  tools. 

E.  NEWELL  and  W.  FENNELL.    Tube  mills. 

F.  MITCHELL.  Variable-speed  ratio  gearing  brakes 
and  free  wheels. 

E.  MARTIN.    Pneumatic  disc  wheel. 
W.    NEPEAN-HUTCHISON   and  T.    W.  WODSON 
Apparatus  for  straining  wire. 

NEPEAN-HUTCHISON  and 
Straining  and  splicing  wire. 
BERGNER.    Centrifugal  milk  machines.* 
BERGNER.    Milk  separators.* 
T.  JORGENSER.      Adjustment  device  for 
regulators. 

H.  BRINTNELL.    Roller  bearings. 
C.  MERHYWEAT1IER.  rumps. 
DR.  K.  GOLDSCHMIDT  and  DR.  J.  WEBER. 

niug  of  tinned  plates. 
K.  GOLDSCHMIDT  and  J.   WEBER.  Retinning 
tinned  plates. 

GOLDSCHMIDT  and  J.  WEBER.    Retinning  of 
tinned  plates. 

HILL.    Bottle-cleaning  machines. 
H.  R.  TASKER.  Conveyors. 

RYAN,  THE  SANDYCROFT   and  THE  BUXTON 
LIME  FIRMS  LTD.    Rock  drills. 
L.  K.  CLARK.    Driving  mechanism  for  motor  vehicles. 
H.  LADERER.    Check  valve* 
C.  STAMBOIS  and  L.  HUBER 
rotary  saws.* 

H.  ARCHER.    Change-speed  gearing. 
COWPER.    Means   for  goggling  iron,   steel,  and 
other  plates. 

THOMPSON-.    Pumps  and  valves. 

W.  BROGA.    Machine  for  assorting  mixed  coins 
and  packing  the  same  into  wrapper  rolls.* 
SUTCLIFFE.    Fire  engines,  steam  boats,  locomotives, 
etc. 

J.  ASH.    Automatic  combined  turnscrew  and  drill. 
C.  J.  ROBINSON.    Engineers'  wheelbarrows. 
W.  SHERRATT.    Polishing  machines. 
M.  WARREN.  Valves* 

J.  F.  HURST  and  H.  DOWLER.  Additions  to  tubular 
metallic  rivets  for  brace  tabs. 

E.  C.  HARVEY.    Tool  for  screwing  up  nuts. 
T.   W.    GREAVES.     Means    for    holding    pumps  or 

inflators. 

G.  M.  ROBERTS.    Valve  gear  for  steam  engines. 
S.  O.  COWPER-COLES.    Metal  strip  or  wire. 
J.  WEST.    Machines  for  discharging  gas  retorts. 

F.  EISENACH.    Friction  clutches* 
M.  ITEN.    Cutting  and  turning  machine  combined. 

G.  T.  FUERY  (E.  Vietze).  Locking  screw  nuts  and 
bolts. 

R.  DEMPSTER  &  SONS  LTD.,  and  W.  MITTON. 

Machines  for  discharging  gas  retorts. 
A.  B.  ALLAN.    Wire  ropes. 

THE  UNITED  KINGDOM  SELF-ADJUSTING  ANTI- 
FRICTION METALLIC  PACKING  SYNDICATE 
LTD.,  and  A.  R.  BELL.  Lubricators.* 

G.  G.  M.  HARDINGIIAM  (F.  H.  Trevithick,  Egypt). 
Locomotives  and  semi-portable  engines. 

J.  E.  FOXLEE.    Stuffin?  boxes. 

THE  HARDY  FA  TENT  PTCK  CO.  LTD.,  and  A.  BOM. 

Apparatus  for  drilling  or  boring. 
P.    M.    PEITCHARD  and    THE  UNITED  STATES 

ALKALI  CO.  LTD.    Fairs  for  propelling-  gases. 
W    G  COWLISHAW.    Coal-cuttino-  machines* 

H.  E.  HODGSON  and  J.  HARTLEY.  Screwing 
machines. 


Mechanism  for  driving 
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Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

12646    R.  L.   MORRELL.    Caiburetting  apparatus.* 
12780    A.  W.  MACLEOD.    Carburetting  apparatus.* 
12812    W.  ROSE  and  H.  ROSE.  Carburetters. 
12857    D.  GOEDKOOP  and  J .  GOEDKOOP.    Marine  paraffin 
motors. 

12872    J.  TYLER  &   SONS  LTD.,  and  A.  P.  DONNISON. 

Actuating  and  controlling  the  valves  of  engines  for 
motor  cars. 

12889    J.  H.  HAMILTON,  c/o  THE  PREMIER  GAS  ENGINE 

CO.  LTD.    Internal-combustion  engines. 
12896    H.  T.    DAWSON  and   H.    A.    DAWSON.  Ignition 

devices. 

12898    L.  K.  CLARK.    Exhaust  silencers. 

13014    F.  E.   H.   HUGHES.    Intercepting   valves  for  motor 

wagons,  etc. 
13019    R.  RAPPAPORT.    Gas  turbines.* 

13026    A.  SOAMES  and  W.  LANGDON-DAVIES.  Igniting 

mechanism. 

13052    H.   ROBINSON.    Internal-combustion  engines. 


Engines,  Steam. 


1267-1 

w 

F 

NEUMAN  and  A.  A 

.  JOHNSTON.  Turbines 

12718 

w 

DOUGLAS.    Rotary  s 

team  engine. 

12719 

s. 

S. 

SADORUS.  Rotary 

engines.* 

12928 

R. 

H 

GOLDSBOROUGH. 

Turbines.* 

12932 

R. 

H. 

GOLDSBOROUGH. 

Turbines.* 

12936 

R. 

H. 

GOLDSBOROUGH. 

Turbines.* 

12937 

R. 

H. 

GOLDSBOROUGH. 

Turbines.* 

12939 

R. 

H. 

GOLDSBOROUGH. 

Turbines.* 

12940 

R. 

H. 

GOLDSBOROUGH. 

Turbines.* 

13020 

R. 

RAPPAPORT.    Pressure  turbines.* 

13049 

A. 

M 

LOWSBY.    Utilising  the  expansion  of  steam. 

Food  Products. 

20480a  H.  WILLIAMSON.  Meat  or  malt  extracts  and  pre- 
parations, aerated  and  other  beverages  or  alimentary 
substances. 

12615  A.  M.  MEL VI N.  Moulding  or  treating  dough  to  form 
loaves. 

12816    T.  R.  EVERDEN  and  S.  W.  DAW.    Manufacture  of 

coffee  preparations. 
12637    D.  WYLlE.    Preserving  butter.* 

12997  A.  G.  HUBBLE.  Preparation  for  use  in  the  manu- 
facture of  bread. 

13022    C.     A.     PETERSEN-SCHEPELERN     and     C.  W. 

SCHWDNERFLUGET.  Preliminary  treatment  and 
ageing  of  spirits.* 

13098  R.  A.  CARAMAN  (A.  Aliotti,  Asia  Minor).  Treatment 
of  dried  fruits. 


Furniture  and  Domestic. 

12631  C.  HEYDECKE.    Communion  chalice.* 

12685  E.  A.  ANGUS.    Sewing  machines.* 

12748  R.  L.  HERMAN.    Folding-  cots.* 

12779  A.   GILLIES.    Pneumatic  teat  cups.* 

12793  H.  J.  THOMSON.    Easy  chair,  hammock,  or  couch. 

12800  W.  H.  DAVIS.    Drop-down  sides  of  children's  cots. 

12825  F.    A.    DARLINGTON.      Heating    by   gas   or  other 

methods  of  Hat  pressing  irons  used  by  tailors  and 

costumiers,  etc. 

12851  H.  J.  DURNFORD.    Sash  fastener. 

12970  A.  BATTEN  and  H.  J.  BATTEN.    Dutch  oven. 

12971  W.  C    LOW  DEN.    Straightener  tor   warped  doors. 
12981  B.   HANDLEY.    Hoods  for  perambulators,  niailcarts. 

etc. 

L30O2    E.  WHITE.    Bed  pans. 

13003    II.    TOML1NS.    Locking    apparatus    for    use    in  the 

delivery  of  milk  at  house  doors. 
13029    H.  BROWN.    Lounge  chairs. 

18041  R.  W.  JAMES  (The  firm  of  R.  Jackels  Nachf.  Jos.  and 
Leop.  Quittner,  Austria).    Bed  sofas.* 

13045  J.  MACELWEE.  Inset  for  cooking  ranges  and 
firegrates. 

13051    E.  TOWNSEND.    Filling  the  cups  of  individual-cup 

communion  cruets  or  sets. 
13071    J.  W.  HEPWORTH.    Method  and  means  for  washing 

clothes. 

Hardware. 

12629  E.  F.  GRAINGE.    Spades  and  shovels. 

1269*  S.  J.  McINTYBE.    Nursery  fender. 

12710  J.  WEIR.    Door  locks. 

12712  G.  P.  CURRIE.    Window  fastener. 


12713  C.  WUSTHOF.    Safety  razors. 

12775  L.  JENKINS.    Protectors  for  axes  and  picks,  etc. 

12776  L.  HE1NTZ.    Locks  and  fastenings. 

12796  G.  R.  HUDSON.    Pinch  bar  or  lever  device. 

12798  W.  CHURCHILL.    Safety  cage. 

12799  C.  SHOW  ELL.    Sliding  bolts. 
12814  H.  BENNETT.    Ball  castors. 

12830  E.  WHITAKER  and  G.  TURNBULL.     Lock  nuts, 

bolts,  and  washers. 

12873  P.  SCHIEWEK.    Locking  pin  for  securing  linch  pins.* 

12886  T.  MORTON.    Springs  fastenings. 

12980  V.  DE  P.  JONES  and  H.  E.  PIZEY.    Screws  for  wood 
work. 

12992  W.  E.  H1PKINS.    Links  for  weighing  apparatus. 

13021  E.  H.  HORN.    Lantern  pinions.* 

13035  G.  E.  OSMOND  and  W.  W.  TAMBS.    Hooks  and  eyes. 

13048  R-.  ROGERSON.    Fastenings  for  windows. 


Heat,  Light,  and  Ventilation. 

{Including  Gas  Manufacture.) 

12750  P.  DUMESNIL.  Effecting  the  autogenous  soldering 
of  metals  by  means  of  acetylene  gas.* 

12611  A.  ROSE  and  W.  BELLAMY,  trading  as  M.  HOWLETT 
ilk  CO.  Ring-like  holders  for  inverted  incandescent 
gas  light  mantles. 

12617    S.  NAYLOR.  Radiators. 

12662    R.  S.  RICHARDS.    Heating  air  lor  furnaces. 

12666  11.  41.  LAKE  (Deutsche  Gasglulicht-Aktien-Gesellschaft 
Auergesellsehaft,  Germany).  Mantles  for  incan- 
descent lighting. 

12670    J.  J.  DIXON.    Petrol  and  like  varjour  lamps. 

12677    F.  W.  SANDMANN.    Fuel-feeding  devices* 

12700  A.  E.  Ml I'TON.  Combination  globe  suspending  devices 
and  inverted   incandescent  gas  burners. 

12722  H.  J.  G.  LEFEVRE.  Incandescent  gas  light  burners 
or  fittings. 

12769  C.  SIMMLER.  Utilisation  of  waste  heat  in  gas  motors.* 
12790    J.  E.  H.  PADDON.  Radiators. 

12807  W.  TAYLOR.  Apparatus  for  producing  currents  of 
heated  air  for  therapeutic  and  other  purposes. 

12827  J.  MOELLER.    Inverted  incandescent  gas  burners. 

12828  J.  MOELLER.  Incandescent  mantles. 
12836  R.G.BROOKE.  Heating  feed  water. 
f2874    A.  A.  CERY.    Tunnel  kilns* 

12897    M.  WATSON.    Gas  heated  radiators.* 

12908  J.  B.  HENDERSON.  Determining  and  controlling  the 
temperature  of  furnaces,  ovens,  and  stoves. 

12954    W.  B.  SMITH.    Gas  burners. 

12967    R.  B.  ANDERSON.    Telescopic  gas  holders. 

12977  C.  II.  BENNETT.  Appliance  by  which  the  distribution 
of  gas  and  air  in  kilns  is  effected  for  burning,  heat- 
ing, or  cooling. 

12987    W.  RAWLETT.    Gas  and  oil  stoves. 

13013  W.  D.  F.  C.  ORMROD  -  and  J.  A.  CURLE  LTD. 
Burners  for  liquid  fuel. 

13028    M.  FREEDMANN  and  R.  KNOLLER.  Burners.* 

13036    A.  C.  BREWERTON.  Kilns. 

13061    J.  PRESTWICH.    Miners'  safety  lamps.* 

13074    G.  TURNER.    Detective  safety  lantern. 

13090    J.  BUCKINGHAM.    Stoves,  ranges,  and  furnaces,  etc. 


Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

12654  A.  J.  BOULT  {L.  Philippsohu,  Germany).  Musical 
instruments. 

12668  H.  H.  LAKE  (La  Societe  L.  Gaumont  et  Cie.  and 
Georges  Laudet,  France).  Apparatus  for  the  repro- 
duction and  amnlification  of  sounds.* 

12705    G.  WILLIAMS.  Violins. 

12783    E.  LAINE.    Dials  for  timepieces.* 

12819    H.  NEWMAN  and  F.  G.  ORAM.    Music  and  book  leaf 

holder  for  fixing  on  nianos. 
13047    J.  BROXUP  and  W.  C.  BARTLETT.  Phonographic 

speakers. 

13063  W.  RAUSCH  and  H.  GONDOLF.  Electric  clock  and 
alarm  systems. 

13102  R.  BRADSHAW.  Exhauster  apparatus  for  acting  on 
pneumatic  piano  and  organ  players. 

Leather  Goods,  including  Machinery. 

12684    G.  HUTH.    Boot  trees. 

12704    II.  T.  MORGAN.    Ventilator  for  boots  and  shoes. 
12761    H.  II.  LAKE  (S.  J.  Wentworth,  U.S.A.).    Machines  for 
making  boots  and  shoes.* 
'   12862    F.  CUTLAN.    Lasting  machines  for  boots  and  shoes. 
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12922  J.  McHARDY.    Frietionally  gripping  a  cord  or  belt. 

12923  J.  McHAEDY.    Fastening  for  boots,  shoes,  and  the 

like. 

12968    H.  D.  GOSLING  and  W.  B.  TOWNSEND.    Boot  and 
slioo  clc  sp 

12983    A.  BALFOUR.    Boots  and  shoes. 
12995    G.  HERZOG.  Bootjacks* 

13065    H.  M.  MARTIN.    Clip  fastener  and  handle  end  com- 
bined suitable  for  travelling  bags. 


Medical. 

12781  C.  F.  MOELLER.  Artificial  teeth  and  dental  crowns.* 
12941    M.  M.  CORNWALL.    Supplying  water  for  cooling  or 

moistening  affected  parts  of  the  human  body. 
12949    A.  BRESLIN  and  J.  LEES.    Surgical  appliances* 


Metallurgy. 

(Includiwj  Rolling,  Draicing,  Casting,  etc.) 

12652    H.  H.  CAMPBELL.    Treatment  of  chromiferous  iron.* 
12731    H.  ANSPACH.    Powder  for  dusting  patterns  for  mould- 
ing. 

12786  H.  BITTNER  and  M.  PORISCH.  Producing  casting 
moulds  over  models  in  which  core  pieces  are  employed.* 

12885  M.  YARROW  and  W.  R.  HA  WORTH.  Forming 
moulds  for  casting  pipes. 

13077    F.  W.  HARRIS.  Inhalers. 

13085    P.  HANSEN.  Process  for  the  hardening  of  dry-moulded 

cement  castings.* 
13105    THE  ELEKTRIZITATS-AKT.-GES.  VORM.  SCHUC- 

KERT  &  CO.    Single  type-casting  machines.* 
13110    H.    E.    HODGSON  and   J.    HARTLEY.  Moulding 

machines. 


Optical,  Mathematical,  etc.,  Instruments. 

12664  THE  FIRM  OF  OPTISCHE  ANSTALT,  C.  P.  GOERZ 
AK'UEiNGESELLSCHAFT,  H.  JACOB,  and  E 
NETJMAYER.    Telescopes  lor  submarines.* 

12714    H.  II.  EDMONDS.    Instrument  for  graphically  solving 
spherical  triangles  on  a  plf.ne  surface* 

13005    A.  B.  MEES.    Postal  balance. 


Printing  and  Typewriting. 

215a    W.  H.  WHEATLEY  (W.  Scott,  U.S.A.).  Conveying 

sheets  through  minting  machines  with  roll  tympans. 
12&67    E.  BUHLKR.    Pigment  printing  process.* 
12S01    F.  G.  CRAWFORD.    Layiug-on  apparatus  for  platen 

letterpress  printing  machines. 
12915    F.  E.  BRIGHT.    Linotype  machines.* 
12950    E.  A.  HARRISON  and  E.  P.  BOURACIER.  Backing 

sheets  employed  in  typewriting. 
13004    A.  J.  BOULT  (Columbia  Typewriter  Manufacturing  Co., 

U.S.A.).    Tabulating  mechanism.* 


Railways  and  Tramways. 

12616    A.  SWANSON.    Electric  railways  and  tramways. 
12661    C  M.  JACOBS,  R.  J.  INSELL,  E.  F.  NEWTON,  and 

E.  A.  B.  BOWDEN.    Signalling  on  railways. 
12709    W.  FINDLAY.    Automatically  shifting  the  points  of 

tramway  rails. 
12744    V.  I.  FEENY.    Brakes  of  railway  wagons. 
12753    R.  EYRE.    Automatic  couplings  for  railway  vehicles. 
12760    H.  H.    LAKE   (J.  H.  Crosby,   U.S.A.).  Signalling 

apparatus. 
12788    J.  CRAIG.    Railway  crossings.* 

12791    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD  (The 
General  Electric  Co.,  U.S.A.)-    Electric  locomotives. 
12838    E.  PULLEN.    Automatic  brake  for  railway  vehicles. 
12845    J.  E.  GRAHAM.    Railway  frogs* 

12879    W.  F.  McDERMID.    Valves  for  controlling  continuous 

automatic  railway  brakes. 
12030    J.  COOPER.    Aerial  railways  for  recreation  purposes.* 
12935    H.  E.  BROWN.  Apparatus  for  adjusting  and  equalising 

pressure  and  other  brakes  employed  on  railways. 
12944    F.  E.  KINSMAN.    Controlling  the" movements  of  railway 

vehicles.* 

13009    M.  BYNG  and  W.   C.  C.   HAMTAYNE.  Signalling 

apparatus. 
13044    E.  HESSE.    Rail  cramping* 
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13046    J.  GOULDIE.    Brakes  for  railway  trucks. 

13096    A.  GAMBLE  (C.   Clarke    and  O.   Wiener,  Argentine 

Republic).    Cattle  trucks  for  railways. 
13119    R.  L.  SCOTT.    Reinforced  concrete  railway  sleepers.* 


Sanitation. 

{Including  Building  and  Hardware.) 

12691    W.  B.  PHILLIPS.    Sanitary  and  egg-recording  poultry 

house  with  certain  appliances  connected  therewith. 
12758    H.  L.  DOULTON.    Water  closets. 

12797  T.  H.  RAMSDEN.  Sludge  separating  tanks  for  sewage. 
12837    W.  NEPEAN-HUTCHISON   and  T.  W.  WODSON. 

Sanitary  and  garbage  carts. 
12646    C.  PARTON.  Connections  of  shampoo  and  other  lavatory 

bowls.* 

12871  C.  A.  JARVIS  and  E.  B.  WATSON.  Supplying 
measured  quantities  of  liquid  disinfectant  to  flushing 
cisterns. 

12960    A.  HEBERT.    Water-closet  seats* 

12988    J.    T.   CONNELL.     Evaporation  and    utilisation  of 

"  potale  "  or  liquid  distillery  refuse. 
13059    J.  OVINGTON.    Earth  closets. 


Shipbuilding  and  Navigation. 

12696    F.  R.  R.  TAYLOR.    Ship  cleaner  or  scraper. 
12730   H.  K.  MILHAM.    Screw  reversible  propeller. 
12948    W.  PETERSEN.    Navigable  vessels. 
13091    G.  JESSOP.    Means  of  imparting  a  motion  to  boats  to 
imitate  the  shooting  or  passing  over  of  rapids. 


Spinning,  Weaving,  and  Allied  Trades. 

6987a    J.  B.  WHITNEY.    Electric  stop  motion  for  looms* 
6987b    J.   B.  WHITNEY.    Fallers  for  electric  stop-motion 
mechanism  for  looms.* 
12612    W.  R.  STITT.  Looms. 

12632    J.    E.    VIAL-FLEUROT.       Preventing  irregularities 

which  may  occur  in  weaving  fabrics. 
12650    C.  KNOPF  and  THE  BREMEN  BAUMWOLL-WERKE 

CARL  KNOPF  &  CO.    Treating  cotton-seed  hulls.* 

12659  H.  C.  MILLER.    Machines  for  locating  button  holes  in 

collars.* 

12660  H.  C.  MILLER.    Machines  for  locating  and  stitching 

button  holes  in  collars,  etc.* 
12701    J.  WRIGHT  and  H.  WRIGHT.    Spinning,  twisting, 

doubling,  and  like  machines. 
12706    P.  S.  SWAN  and  N.  FRASER.  Machines  for  measuring 

and  cutting  cloth. 
12719    J.  HONEGGER.    Ring  spinning  machines. 
12777    THE    SOCIETE    FRANCAISE    DES    METIERS  A 

AIGUILLES.    Spool-winding  machines.* 
12801    T.  ASHWORTH  and  B.  WHITELEY.    Apparatus  for 

spinning  and  doubling  cotton. 
12803    P.  F.  LEE.    Weavers'  reed  hooks. 

12864  J.  E.  BOUSFIELD  (La  Societe  Anon  de  la  Lys, 
Belgium).  Machines  for  combing  flax  and  other 
similar  fibres. 

12956  C.  D.  ABEL  (Actien-Gesellschaft  fur  Anilin  Fabrikation, 
Germany).    Manufacture  of  silk  fibroin  peptone. 

12978    J.  THORNTON  and  I.  SMITH.    Tape-sizing  machines. 

12982  E.  HOLLINGWORTH  (The  Crompton  and  Knowles 
Loom  Works,  U.S.A.).  Weft  replenishing  mechanism 
for  looms. 

12984  T.  D.  WILLIAMS  and  W.  GREENWOOD.  Under- 
clearers  or  "  flukers "  for  spinning  and  twisting 
machines. 

13053  J.  S.  AINLEY.  Machines  for  washing  and  scouring 
textile  fabrics. 

13103  W.  RAUSCH  and  H.  GONDOLF.  Attachments  for 
spinning  and  winding  frames  and  shuttle  spindles.* 


Stationery  and  Paper. 

12762    M.  L.  TEMPLE.    Envelope  or  receutacle. 
12643    W.  A.  BOYCE.  .  Pen  holders* 

12653    C.  JEFFREYS.    Combination  pictorial  safety  envelope. 
12805    J.  BAYLEV.    Treating  paper  to  expedite  ink  drving. 
12848    D.  BURNS.  G.  WATERSTON,  J.  W.  WATERSTON, 

C.  B.   WATERSTON   and   J.  S.  WATERSTON. 

Temporary  binders  for  ledger  leaves.* 
13030    R.  D.  SANDER.    Means  for  affixing  adhesive  stamps 

and  labels. 
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Steam  Boilers  and  Fittings. 

12734    D.  MOORE.    Suspended  furnace  crown. 
12835    R.  G.  BROOKE  and  J.  WYLLIE.  Superheaters. 
12877    R.    B.   RANSFORD    (E.   Becker,    Prussia).  Super- 
heaters.* 

12989    E.  WILLIAMS.    Steam  superheaters. 
13016    N.  CROPPER.    Portable  gas  boilers. 
13082    W.  PLATZ.    Receptacle  for  superheaters.* 
13095    C.  R.  WINN  and  A.  MOUSLEY.    Safety  valves  for 
steam  boilers. 


Toys,  Games,  and  Sport. 

12636  W.  C.  RIVERS.    Golf  clubs. 

12638  C.  E.  CAMPBELL.    Spelling  game. 

12826  J.  SCHOENER.    War  game.* 

12883  P.  J.  DE  C.  G.  VEALL.    Golf  clubs. 

1294(1  J.    EITENMANN.    Mechanical  toy. 

12966  H.  A.  SHAULES.    Amusement  apparatus.* 

12975  P.  SOWDEN.    Whirligig  or  merry-go-round. 

13033  W.  H.  C.  D.  CHARITY  and  T.  CRITCHLEY.  Game 
axipliance. 

13040  L.  CHAMBRION  and  C.  GUEDN.    Automatic  fishing 
devices. 

13058  A.  HOLDEN.    Fixing  on  of  cue  tips. 

13079  J.  ZOBEL.    Playing  board  for  chess.* 

13086  A.  L).  DOWNES-SHAW  and  E.  SHAW.    Golf  clubs. 


Tyres. 

12651    E.  C.  P.   OTTO,  J.   C.   ELLIS,  and  C.   H.  ELLIS. 

Resilient  tyre. 
12686    H.  W.  SOUTH  WORTH.    Tyres  for  motor  cars. 
12695    K.  AHLQUIST.    Resilient  tyres  for  road  vehicles. 
12711    W.  BAGGULEY.    Tyres  of  motor  cars.* 
12724    W.  BUCKLEY.  Tyres. 

12768  G.  MULLER  and  A.  BEWIG.  Repairing  damaged 
pneumatic  tyres  for  wheels  of  motor  cars,  etc.* 

12806  J.  H.  WHITEHEAD,  A.  R.  WHITEHEAD,  and  T. 
H.  SHAW.    Pneumatic  tyres. 

12824    F.  APTED.    Cycle  tyres. 

12849    R.  J.  STURDY.    Pneumatic  tyres. 

12965    E.  BURR.  Tyres. 

13056    W.   STRUCK.    Elastic   wheel  tyres* 
13069    E.  RODRIGUEZ.    Non-skidding  devices. 
13088    C.  LEE.    Pump  connections  for  the  valves  of  pneumatic 
tyres. 

13111    P.  W.  TURQUAND.    Pneumatic  tyres. 
13114    A.  C.  MORTON.    Non-puncturable  tyres. 


Vehicles,  Wheels,  etc. 

12633    W.  B.  HARTRIDGE.    Wheels  of  road  vehicles. 
12702    W.  C.  MORISON.    Devices  for  controlling  dust  from 
vehicles. 

12767    D.  C.  McCAN.    Spokeless  wheels* 

12938    J.  B.  LE  MAITRE.    Wheels  and  axles  for  same. 

12942  P.  LAMPLOUGH  and  THE  ALBANY  MANU- 
FACTURING CO.  LTD.  Construction  of  wheels  and 
tyres  therefor. 

12985    R.  B.  CHARLTON.    Vehicle  wheels. 

13087    J.  HOPPER.    Hoods  for  road  vehicles. 


Wearing  Apparel. 

12625  H.  W.  HUNT.  An  adjustable  folding  means  for  creas- 
ing and  stretching  trousers. 

12655    W.  E.  ELLIS  (C.  E.  Silks,  U.S.A.).  Garments. 

12881    H.  S.  ROUW.    Sleeve  links. 

12905    E.  HOWARD.    Veil  clasp. 

12918    E.  E.  EDWICK.    Ladies'  hat  fasteners* 

12924    J.  McHARDY.    Fastener  for  open  sweaters. 

12979  G.  A.  HICKS.  Device  for  preventing  shirt  fronts 
creasing. 

12990    J.  H.  BRINDLE.    Ties  and  bows. 


Miscellaneous. 

12618    R.  RICHMOND  and  G.  E.  CLARE.  Automatically 
recording  the  number  of  times  a  telephone  is  used. 

12620  J.  STONE.    Application  of  the  ratchet  principle  to  the 

raising  of  ridge  poles  of  marquees,  rick  covers,  and  the 
like* 

12621  C.  A..  LOWE.    Arresting  dust* 


12622    W.  CURRIE.    Filling  nozzles  of  hot-water  bags. 
12624    S.  KEATS.    Prevention  of  the  dust  clouds  raised  by 
motor  vehicles. 

12626  J.  L.  CANTELO.  Apparatus  for  embossing  Braille 
point  characters  for  the  use  of  the  blind. 

12630    T.  McCAMPBELL.    Guide  chart  for  dress  patterns* 

12634  P.  MACMASTER  (The  International  Time  Recording 
Co.  U.S.A.).    Workmen's  and  like  time  recorders. 

12644    D.  GIBBS.  Crates* 

12656  G.  SPRINGETT.    Gauge  glass  reflector. 

12657  J.  WALKER.    Dress  stand  figure. 

12663  J.  BONN.  Indicating  and  recording  the  speed  and 
stoppages  of  vehicle  motor  cars. 

12671  G.  P.  HUGHES.    Wood  splitter. 

12672  R.  H.  LASCH.    Grinding  or  polishing  surfaces.* 

12673  J.  F.  SKIRROW.    Transfer  tube  systems.* 
12683    R.  FLEMING.    Aerial  ladders* 

12687    C.  ANDERSEN.  Gigs. 

12689    P.  T.  SUNDBERG.    Centrifugal  bowls* 

12692  F.  D.  SMITH.  Umbrellas,  sunshades,  and  walking-sticks. 

12693  J.  D.  MORTIMER.    Manufacture  of  duplicate,  tripli- 

cate, and  such  like  books  and  appliances. 

12694  J.  D.  MORTIMER.    Sliding  tray  and  fittings  for  the 

filing  of  documents  in  cabinets. 
12Q99    D.  C.  SELMAN.    Apparatus  for  use  in  writing  the  signs 
of  the  Braille  system  for  the  blind. 

12707  C.  E.  TETLOW.    Trouser  stretcher* 

12708  J.  HORSBURGH.    Reversible  dry  seats. 

12721    D.  J.   GRIFFITHS,  D.   MORGAN,  and  E.  JONES. 

Liquid  measure  indicator  for  barrels,  casks,  tanks,  etc. 
12726   J.  W.  COOKE.'  Signs. 

12729  T.  N.  ATKINSON.  Pipe,  cigar,  cigarette,  and  gas 
lighter. 

12732    J.  BLAND.    Holding  railway  tickets  and  cards,  etc. 
12735    A.  A.  FURNESS.    Machines  for  the  manufacture  of 

cigars,  cheroots,  etc. 
12745    N.  V.  MARTIN.    Advertising  devices* 
12751    R,  D.  MILLER,  D.  C.  ANDERSON  ,and  E.  WIERSS. 

Adjustable  leaf  binder  structures.* 
12759    H.  L.  DOULTON  and  R.  J.  PLEACE.  Distributing 

liquid  sewage  over  a  prepared  bed. 
12765    H.  J.  WEST  &  CO.  LTD.,  and  L.  CHEW.  Cleansing 

and  sterilising  pulp  and  other  like  materials.* 

12771  J.  BOCHLER.    Sieve  for  separating  grain  from  larger 

substances  mixed  with  it. 

12772  H.  A.  H.  GUHL.    Sharpening  pencils. 

12773  B.  OXTEN.    Combined  pail  and  wringing  apparatus. 
12782    J.  FRIEDRICH.    Enriching  water  with  air  for  the 

purpose  of  keeping  animals  living  in  water. 
12785    M.  UDEWALD  and  OTTO  GODDERTZ.     Metre  or 
yard  measure.* 

12789    H.  W.  WOODALL  and  A.  McDOUGALL  DUCKHAM. 

Settings  for  vertical  or  inclined  retorts.* 
12795    F.  W.  S.  STOKES.    Free  roller  sluices. 
12802    W.  H.  HIGGINS.    Unexhaustible  motor. 
12804    F.  MAYOR.    Construction  of  artists'  colour  boxes. 

12809  J.  TOROK  and  S.  DEVAI.    Trans  or  syphons. 

12810  J.  M.  THROPP.    Mode  of  securing  wood  handles  to 

butchers'  metal  bow-saw  frames. 
12820    G.  BARKER  (The  Ferguson  Co.,  U.S.A.).    Water  level 
regulators.* 

12840  W.    NEPEAN-HUTCHISON    and  T.  W.  WODSON. 

Feeder  and  nose  bag  for  animals. 

12841  G.  B.  NUTT.    Grinding  rolls.* 

12842  S.  McDOUGALL  and  McDOUGALL  BROS.  Liquid 

soap  font. 

12844  G.  K.  ANSELL.  Maps  for  military  and  tourist  pur- 
poses.* 

12847  A.  BRAMALL.  Feeding  appliances  for  poultry,  game, 
birds,  etc. 

12850  W.  H.  COE.  Package  rolls  of  metallic  leaf  for  decora- 
tive purposes.* 

12854  J  .Y.  JOHNSON  (The  Badische  Anilin  and  Soda 
Fabrik,  Germany).    Production  of  indigo.* 

12858  A.  H.  NEE  BRADWOF.    Apron  cover. 

12859  B.  K.  VON  STECHOW.    Method  of  extraction  of  pure 

raw  rubber  from  rubber  plants.* 

12860  W.  H.  EVE.    Packing  rolls  of  metallic  leaf  employed 

for  decorative  purposes.* 
12866    L.  B.  ATKINSON.    Apparatus  for  measuring  the  flow 
of  fluids. 

12882    B.  J.  P.  ROBERTS.    Speed  indicators. 

12887    G.  S.  MORCOMBE.    Clock-driven  time  recorders. 

12895    W.  SPRENGER.    Cigarette  boxes. 

12904    R.  RILEY.    Earwig  catcher* 

12909    J.  WATERHOUSE.    Water  waste  preventer. 

12911  T.  R.  BEAUMONT.    Recording  speed  indicator. 

12912  R.    J.  BASSETT.     Mouthpieces  for  pipes  and  cigar 

holders,  etc. 

12916    C.  JEFFREYS.    Pictorial  gum  labels. 
12921    J.  McHARDY-.    Device  for  holding  curtain   rods  in 
position. 
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12925  G.  P.  STRAITH.  Device  for  facilitating  the  taking  of 
soundings. 

12929    A.   BUSH.    Preventing  the  surrepititidus  removal  of 

letters  from  letter  boxes.* 
12931    H.  NORMAN.    Folding  boxes. 

12933    J.  O.  SPONG.    Spraying-  device  for  watering  lawns. 
12952    H.  H.  LAKE   (Alfred   Gutmann  Act.-Ges.   fur  Mas- 
chinenbau,  Germany).    Means  for  removing  dust. 

12957  J.  E.  S.    BEYNON  and    E.    E.  MORGAN.  Auto- 

matically effecting  the  alternate  supply  and_discharge 
of  liquid.* 

12958  H.  WATSON.  Apparatus  to  trap  nests  for  poultry. 
12972    J.  MASTERS.    Packets,  boxes,  or  cases. 

12986    T.  DUNN.    Colliers'  drum. 

12996  A.  G.  PINFOLD.  Combined  trouser  stretcher  and 
press. 

1299S    V.  SCHUYT,  E.  KUNTZE,  and  W.  OVERMAN.  Pre- 
paring whitewash. 
130U6    H.  HALLOWS.  Ambulances. 

13007  A.  H.  ROWAN.    Tobacco  receptacles. 

13008  W.  GOLDSWORTHY.    Curtain  drying  and  stretching 

frame. 

13018    J.  SHAW.    Washing  of  coal  and  other  minerals. 

13023    J.  IDE.    Facias,  and  name  plates* 

13027  H.  C.  HUGHES  and  THE  REASON  MANUFACTUR- 
ING CO.  LTD.    Base  boards* 

13039  A.  J.  HUBBARD,  G.  HUBBARD,  and  A.  W.  S. 
CROSS.    Reservoirs  for  collecting  dew. 

13043  O.  WAUSCHKUHN.  Device  for  rolling  and  unrolling 
reaps. 

13055  W.  STRUCK.  Attaching  hard  and  soft  india-rubber 
parts  to  each  other.* 

13075  J.  A.  HORNE.    Means  of  pasting  and  glueing. 

13076  J.  A.  HORNE.    Means  in  folding  wrappers. 

13080  P.  F.  BAUER.  Mechanism  for  holding  paper  bags  on 
a  balance.* 

13080   W.  WACHTER.     Process  for   ornamenting  majolica 

ware,  porcelain,  stoneware,  etc.* 
13100    R.  "F.  BILLINGS  and  R.  A.  SQUIBB,  trading  as  A. 

STORRAR  &  CO.    Cheese  makers  and  other  cisterns 

or  tanks  required  to  be  tilted. 
13118    J.  BONNIC ART  (H.  Carpentier,  France).  Pegs* 


CLYDE   VALLEY  ELECTRICAL  STATION. 


The  Clyde  Valley  Electrical  Power  Company's  generating 
station  at  Yoker,  the  opening  ceremony  in  connection  with 
which  took  place  on  June  21st,  ig  situated  on  the  banks  of  the 
Clyde,  adjoining  the  Yoker  Station  of  the  Caledonian  Railway. 
The  company,  which  has  for  its  object  the  supply  of  electrical 
energy  for  manufacturing  rjurposes,  etc.,  was  incorporated  by 
Act  of  Parliament  in  1901,  and  has  obtained  powers  over  an 
area  extending  along  the  Clyde  Valley  from  Craigendoran  and 
Port-Glasgow  on  the  west  to  Lanark  and  Shotts  on  the  east. 
This  area,  which  comprises  about  750  square  miles,  contains 
the  most  important  manufacturing  and  coal-producing  district 
in  Scotland.  Under  their  Act  of  Parliament  the  company  were 
authorised  to  acquire  land  for  the  erection  of  generating  stations 
at  Yoker  and  Motherwell,  and  in  September,  1902,  a  contract 
was  entered  into  with  the  British  Westinghouse  Electric  and 
Manufacturing  Company  Limited  for  the  erection  and  equip- 
ment of  these  two  stations. 

The  entire  construction  of  the  works  has  been  carried  out 
on  thoroughly  fireproof  principles.  The  main  engine  room 
measures  252  ft.  long  by  43  ft.  wide.  Its  walls  are  faced  with 
white  glazed  bricks,  and  the  floor  throughout  is  of  Terravio 
paving.  At  the  south  end  are  situated  the  switchboard  galleries 
and  offices — entirely  isolated  from  the  engine  room  by  iron  fire- 
proof doors — which  have  an  inside  measurement  of  53  ft.  long 
by  43  ft.  wide  This  section  of  the  building  occupies  two  storeys, 
and  comprises  offices  for  the  station  superintendent,  storekeepers, 
timekeepers,  and  storerooms,  lavatories,  etc.  Below  the  engine 
room  is  a  basement  containing  most  of  the  auxiliary  machinery. 

The  boiler  room  has  an  inside  measurement  of  186  ft.  long 
by  50  ft.  wide.  Over  it  are  placed  the  coal  bunkers,  and  at 
the  north  end  is  the  chimney.  This  is  built  on  the  Alphonse 
Custodis  system,  of  special  perforated  and  moulded  bricks,  and 
is  of  the  following  dimensions:  Height  above  foundations, 
225  ft. ;  inside  diameter  at  the  bottom,  14  ft. ;  inside  diameter 
at  the  top,  11  ft.  The  coaling  arrangements  are  most  complete, 
and  from  start  to  finish  the  fuel  is  untouched  by  hand.  Coal 
is  brought  in  wagons  to  the  company's  private  siding,  and, 
after  being  dumped  by  a  hydraulic  ram  into  a  crusher  pit,  it 
passes  through  a  crusher  and  screen  operated  by  a  motor;  it 
is  then  picked  up  by  the  conveyer  buckets  and  carried  to  the 
storage  bunkers  over  the  boiler  house;  from  here  it  passes 
automatically  to  the  boilers,  being  weighed — also  automatically 
— in  transit,  the  number  of  cwts.  used  being  recorded  on  an 
indicator.  The  conveyer  was  constructed  by  Messrs.  Graham, 
Morton,  and  Company,  and  is  motor -driven.    The  same  conveyer 


is  also  used  for  carrying  the  ashes  away  from  the  boiler  house. 
To  prevent  the  coal  sticking  in  the  shoots,  a  motor-operated 
agitator  is  installed,  which  keeps  it  constantly  on  the  move. 

In  the  boiler  house  there  are  at  present  four  double-drum 
Babcock  and  Wilcox  water-tube  boilers  in  position,  fitted  with 
superheaters  capable  of  imparting  136  deg.  Fan.  of  superheat. 
The  steam  pressure  at  which  they  work  is  165  lb.  per  square 
inch.  Each  boiler  is  equipped  with  a  Roney  mechanical  stoker 
manufactured  by  the  British  Westinghouse  Company,  and  these 
are  driven  through  special  worm  gearing  by  two  Westinghouse 
standard  engines,  situated  at  the  side  of  the  boilers.  The  boilers 
are  connected  to  a  .main  flue  passing  along  the  back,  and  a 
Green's  economiser  of  two  sections  and  480  tubes  is  installed 
between  this  flue  and  the  chimney.  The  economiser  is  provided 
with  a  by-pass  flue,  which  ensures  convenience  and  safety  in 
operation.  Two  boiler  feed  pumps  of  Messrs.  J.  P.  Hall  and 
Sons'  make  are  situated  in  the  basement.  Each  is  of  the 
tandem  compound  double-acting  type,  and  capable  of  delivering 
9,600  gallons  per  hour  against  a  boiler  pressure  of  175  lb.  per 
square  inch. 

As  before  mentioned,  the  engine  room  consists  of  two  floors, 
all  the  auxiliaries  being  in  the  basement  with  the  exception 
of  the  exciting  dynamos.  The  main  generating  plant  as  at 
present  installed  consists  of  two  Westinghouse-Pavsons  steam 
turbines,  each  with  a  normal  capacity  of  3,000  horse  power 
and  an  overload  capacity  of  3,750  horse  power.  These  turbines 
run  at  a  speed  of  1,500  revolutions  per  minute.  The  turbines 
are  of  the  latest  double-flow  pattern,  steam  entering  at  the 
centre  and  exhausting  at  both  ends.  Each  set  exhausts  directly 
into  its  own  surface  condenser,  which  is  of  the  vertical  type, 
manufactured  by  the  Mirrlees-Watson  Company,  of  Glasgow, 
and  provided  with  steam-driven  two-stage  dry-air  pumps  situated 
in  the  basement.  Arrangements  have  also  been  made  for 
exhausting  to  atmosphere  if  necessary.  The  circulating  water 
for  the  condensers  is  drawn  from  the  river  Clyde,  running  by 
gravity  into  a  large  circular  well  18  ft.  in  diameter,  and  of  a 
depth  below  water  level  of  9  ft.  There  are  two  pipes  leading 
into  the  well,  each  of  30  in.  diameter,  and  the  water  is  drawn 
out  through  a  36  in.  oast-iron  pipe  by  means  of  a  steam-driven 
centrifugal  pump  situated  in  the  basement.  After  passing 
through  the  condensers  the  water  is  discharged  by  a  36  in.  pipe 
into  a  spillway  on  the  bank  of  the  river.  Each  of  the  turbines 
is  directly  connected  to  a  Westinghouse  3,000  horse  power 
generator,  which  generates  electric  current  at  a  pressure  of 
11,000  volts,  three-phase,  at  25  r>eriods  per  second.  This  is 
the  pressure  at  which  current  is  distributed  to  the  various  sub- 
stations. The  engine  room,  as  at  present  constructed,  will 
accommodate  one  more  unit  of  2,000  kilowatts  and  one  of  3,500 
kilowatts,  which  will  make  the  total  capacity  of  the  station 
9,500  kilowatts,  or  13,000  horse  power.  These  additional  sets 
will  be  added  as  soon  as  the  load  on  the  station  increases,  so 
that  there  will  always  be  one  set  spare  and  ready  at  any 
moment  in  case  of  accident.  The  two  exciter  sets  situated  at 
the  south  end  of  the  engine  room  are  each  capable  of  furnishing 
all  the  exciting  current  for  both  the  main  generating  units  at 
present  installed.  They  are  of  75  kilowatt  capacity  each,  and 
censist  of  a  Westinghouse  vertical  compound  engine  running  at 
290  revolutions  per  minute,  coupled  direst  to  a  compound- 
wound  dynamo  generating  direct  current  at  a  pressure  of  125 
volts.  The  exciters  also  supply  current  to  operate  the  motors 
of  the  coal  and  ash  conveyer,  crushers,  agitators,  economisers, 
and  pumps,  as  well  as  for  the  electrically-operated  main  switches. 

The  complete  switching  apparatus  for  controlling  the  whole 
of  the  plant  in  the  power  house,  and  also  the  cables  which 
run  to  the  sub-stations — of  which  a  number  is  being  erected 
at  convenient  points — is  situated  at  the  south  end  of  the  engine 
house,  and  is  distributed  over  four  floors.  In  the  basement 
the  outgoing  cables  are  connected  to  the  terminals  of  the  switch- 
board, and  here  also  are  the  protective  devices  against  undue 
rises  of  pressure.  On  the  first  floor  at  engine  room  level  are 
placed  the  switches  controlling  the  outgoing  cables,  and  also 
the  main  generator  switches.  On  the  first  gallery  will  be  seen 
two  rows  of  switches,  which  allow  of  either  the  generators  or 
outgoing  cables  being  connected  on  to  either  one  of  the  duplicate 
set  of  'bus  bars,  thus  ensuing  continuity  of  supply  at  all  times. 

On  this  gallery  are  two  motor  generators,  each  of  150  kilowatt 
capacity;  these  are  intended  to  supply  current  at  3,000  volts, 
50  periods,  three-phase,  to  the  Clydebank  district,  the  pro- 
visional order  for  which  was  acquired  by  the  company  from  the 
Clydebank  Corporation.  On  the  second  gallery  are  placed  the 
main  'bus  bars  and  the  main  controlling  board,  as  well  as  the 
resistances,  etc.  On  the  third  gallery  the  switchboard  for  the 
distribution  of  the  3,000-volt  current  to  the  Clydebank  area  is 
situated. 

The  trunk  mains  from  this  station  are  already  laid,  a9  well 
as  nearly  all  the  distributors  that  will  be  required  in  that  area. 
In  addition,  conduits  are  laid  ready  for  drawing  in  further 
cables  to  Clydebank  on  the  west  and  Scotstoun  on  the  east, 
and  the  cables  to  Temple  are  now  being  laid.  In  a  very  short 
time  the  cables  will  be  in,  ready  for  supplying  power  to  any 
part  of  the  district  between  Clydebank,  Scotstoun,  and  Temple. 
These  cables  are  all  laid  in  duplicate. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  July  31st,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

4271  OFPENHEIMER  &  KENT.  Spirituous  fluid  or  com- 
pound, and  process  for  obtaining  same. 

6959a  LEVIS  (General  Electric  Company).  Form  of  carbon 
specially  suitable  for  filaments  of  electric  incandescent 
lamps  and  the  manufacture  thereof.  [Date  applied 
for  under  Patents  Eule  9,  March  22nd,  1904.] 

This  new  form  of  carbon  is  specially  suitable  for  filaments 
of  electric  incandescent  lamps.    It  is  manufactured  by 
heating  or  firing  carbon  derived  from  the  decomposition 
of  hydro-carbon.    It  has  various  characteristics,  the  chief 
one  being  its  metallic  temperature  resistance. 
9125    SCHTCHEEBAKOFF.     Method    and    apparatus  for 
utilising   both  internal   combustion  and   steam  in 
prime  movers. 

This  is  a  method  of  utilising  combustion  products  and 
steam  in  a  motor.  Air  is  compressed  by  a  pump,  then 
introduced  with  the  combustible  gas  in  a  combustion  tube, 
where  the  mixture  is  ignited,  the  heat  evolved  by  the 
combustible  gas  serving  to  superheat  ste'am  from  a  boiler; 
the  steam  then  being  used  to  work  one  or  more  engines. 

11468    LANG.      Heating   device    or    heating    cartridge  for 

cooking,  boiling,  and  the  like  by  chemical  action. 

[Date  applied  for  under  International  Convention, 

May  24th,  1903.] 
11522    MOEGAN    CEUCIBLE    CO.    LTD.    and  SPEIRS. 

Commutator  brushes. 

This  commutator  brush  is  manufactured  of  ground  flaked 
plumbago  mixed  with  a  glutinous  insulating  substance, 
such  as  gelatine.  It  is  then  dried  into  a  mass,  which  is 
re-ground  and  subjected  to  a  pressure  in  a  direction  at 
right  angles  to  the  flow  of  the  current.  The  transverse  con- 
ductivity of  this  brush  is  considerably  lower  than  that  of 
pure  flake  plumbago. 

11563  HAMKENS.     Production   of    knotted   pile  work  for 

use  in  making  rugs  and  the  like.  [Eights  under 
Patents,  etc.,  Act,  1901,  not  granted.] 

11564  DELASSUE.    Portable  engines. 


The  engine  comprises  a  gas  generator,  with  its  purifying 
apparatus  and  a  motor  of  suitable  construction,  the  whole 
being   mounted   upon    a  wheeled   carriage,  rendering  it 
readily  transportable. 
11598    PEAESON.    Instruments  or  appliances  for  estimating 
by  measurement  the  weight  of  diamonds  and  other 
precious  stones. 
11623    BILLS.  Ploughs. 

11756    CHRISTIANSEN    &    A  K  TI E  S  EL  SK  ABET    P.  J. 

BUAAS'  FABRIKKER.  Apparatus  For  effecting 
exchange  of  temperatures  of  liquids  and  gases. 

11570  KLINGNER.  Collar  bearings  for  fast-speed  vertical 
shr.fts. 

Inside  the  bearing  box  a  sleeve  which  is  slotted  vertically 
is  fitted:  the  resulting  strips  are  bulged  outwards  to  act 


as  springs.  The  bearing  box  is  grooved  on  the  inside,  so 
that  the  spring  strips  of  the  sleeve  just  fit  into  it.  The 


) 


bearing  collar  is  prevented  from  rotating  by  lugs  on  it, 
which  fit  into  grooves  in  the  bearing  box. 

11671    ARMAND  &  DEOUNE.    Automatic  hydraulic  presses. 

[Date  applied  for  under  International  Convention, 
May  30th,  1903.] 

The  material  to  be  pressed  is  introduced  at  the  upper 
part  of  the  compressor  with  filtering  vessel,  and  is  reduced 
to  about  one-third  its  original  volume  by  the  horizontal 
pistons.    A  vertical  piston  then  forces  the  paste  slowly 


downwards,  leaving  the  liquid  time  to  flow  off.  Finally, 
at  the  bottom,  other  horizontal  pistons  press  the  material 
flat  with  the  strongest  pressure,  although  without  any 
actual  pressure,  but  merely  with  an  effort  balancing  that 
coming  from  the  vertical  ram. 

11884    HAYWAED    &   FOX.     Safety    device    for  overhead 

electric  conductors. 
11910    SHERMAN.    Method  of  and  apparatus  for  the  pre- 
servative treatment  of  food. 
11922    VIGIE.    Ships'  bunks.    [Date  applied  for  under  Inter- 
national Convention,  June  10th,  1903.] 
12042    J.  &  T.  M.  GREEVES  LTD.  and  EYES.  Roving  frames 
or  g-ill  spinning  frames  used  for  preparing  or  spinning 
flax  or  other  fibrous  materials. 
11766    SECOR.    Internal-combustion  engines. 

The  functions  and  purposes  of  the  governor  are  extended 
far  beyond  the  usual  limits  by  means  of  a  system  of  pan- 
functional  control,  whereby,  in  addition  to  regulating  the 
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speed  of  the  engine,  the  working  functions  of  each  and  all 
of  the  combinations  of  instrumentalities  requisite  to  the 


IIT66/0A.  ' 


practically  perfect  operation  of  the  engine  are  brought 
into  united  action  at  the  proper  times. 

11865    BOTJLANGER.     Wheels    for    vehicles,  agricultural 
implements,  and  the  like. 

The  wheel,  which  is  dismountable,  has  a  detachable  rim  A, 
inclined  spokes,  a  hub  provided  with  suitable  fittings — one 


set  (B)  being  rigid  with  the  hub,  the  other  set  (C)  being 
so  arranged  as1  to  be  easily  displaced1  by  means  of  screws 
and  nuts. 

11887    DUGDILL.    Rotary  electric  switch. 

A  rotary  electric  switch  is  arranged  as  follows:  When 
the  drum  A  is  rotated  in  one  direction  by  means  of  pulling 


the  wire  B,  to  which  the  lamp  or  other  fitting  is  attached, 
electrical  contact  is  established  between  the  fixed  parts  C 
and  the  rotated  parts  D,  both  of  conducting  material; 


lifting  these  wires,  the  drum  is  forced  to  take  a  reverse 
rotation  by  means  of  a  spring,  whereby  an  insulating  shield 
E  comes  between  the  sloping  contacts. 

12118    BERESFORD.    Hair  and  like  combs. 

12154    MOREHEAD.    Stoves  for  drying  moulds  and  the  like. 

The  propelling  air  is  heated  by  passing  it  through  a 
coil  A.  By  heating  the  injected  air  its  volume  is  greatly 
increased  without  decreasing  its  pressure,  and  it  is  found 


12282 
12314 
12413 


that  for  a  given  size  of  stove  less  air  is  used  to  obtain 
results  equivalent  to  or  better  than  those  obtained  when 
the  injected  air  is  cold,  whilst  the  life  of  the  stove  lining 
is  considerably  prolonged. 
12170    DUKE.    Music  stands,  reading  desks,  and  the  like. 
BOYCE.    Marine  illusion  apparatus. 
SMITH    Cooling  internal-combustion  engines. 
KEITH  &  KEITH.    Gas  or  air  compressors  or  pumps. 

This  invention  is  an  improvement  on  Patents  Nos.  14057 
(1897),  15291  (1898),  13926  (1900),  and  16436  (1902). _  The 
object  is  to  provide  an  improved  construction  wherein  the 
whole  supply  of  gas  is  taken  from  the  space  between  the 
holder  and  the  enclosing  hood,  and  wherein  the  water 
supply  is  arranged  to  be  cut  off  at  a  given  point  without 
any  adjusting  means,  as  was  necessary  when  working  with 
a  cock  as  in  the  previous  patents. 
12545    ALLGEMEINE     ELEKTRICITATS     GES.  Alter- 
nating-current electric  meters.      [Date  applied  for 
under  International  Convention,  June  2nd,  1903.] 

The  field1  magnet  structure  consists  of  a  core  having  a 
plurality  of  limbs  separated  from  a  magnetic  closing-piece 
by  a  gap  in  which  the  rotating  member  of  the  meter 


revolves.    Two  adjacent  limbs  of  the  core  are  connected 
together   magnetically,    and  one  or   both   of   the  limbs 
provided  with  shunt  windings. 
12751    SYKES.    Apparatus  for  operating  railway  and  other 
signals. 

This  apparatus  provides  a  combined  electrical  and 
mechanical  means  for  operating  signals  worked  by  electric 
or  other  motors.  It  consists  of  the  combination  of  a  motor 
and  switching  device  with  an  electro-magnetic  engager, 
which  automatically  cuts  off  or  reduces  the  power  when  the 
signal  is  operated  into  tha  required  position,  and  also 
automatically  brings  the  signal  into  its  normal  position 
afterwards. 

13100    WORRALL.    Fences  and  gates  therefor. 
13353    COLLINS.    Electrically-propelled  railway  and  tramway 
vehicles. 

13261    SCHANSCIIIEFF.    Rotary  pumps. 

A  drum  is  employed,  having  a  revolvablc  shaft  passing 
through  it.  Carried  by  the  shaft  are  cranks  having  rollers 
at  their  ends.  An  indiarubber  tube  is  passing  around  the 
inner  periphery  of  the  drum,  so  that  in  the  revolution  of 
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the  shaft  the  tube  is  compressed  by  the  rollers  against  the 
drum.    The  rollers  compressing  the  tube  create  a  vacuum 


13340 


therein,  which  sucks  liquid  through,  which  is  forced  out 
or  conveyed  by  the  following  roller. 

Apparatus  for  re-facing  valve  seats  and  the 


GIBSON, 
like. 


13570  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).  Controlling  switches  for  electric 
circuits. 


The  bridge  piece  A  carries  a  feeding  screw,  through 
which  the  valve  cutter  rod  B  passes.  The  bridge  A  is 
connected  to  piece  C  by  chains  and  screwed  hooks,  so  that 
the  bridge  can  be  held  tight  during  cutting  operation. 

13354    KINKEL.    Travelling  cranes. 

In  a  travelling  crane  the  two  points  A  and  B  of  the 
support  serve  to  carry  the  bridge  and  to  prevent  displace- 
ment and  are  arranged  vertically  above  each  other,  the 


turning  of  the  sujiports  with  regard  to  the  bridge  being 
possible.  The  longitudinally-acting  forces  (as  wind,  etc.), 
are  transmitted  to  the  rails  by  a  framing  C  rigidly  connected 
to  the  bridge,  and  on  which  the  support  is  pivotally  fixed. 

13701    HACKING.    Cloth  folding  and  measuring  machines. 

CASE  &  HAMPSON.  Life  guards  for  tram  cars  and 
like  vehicles. 

CLARK  &  DRIVER  AUTOMATIC  WEIGHER  LTD. 
Machines  or  apparatus  for  weighing  tea  and  other 
substances. 

THORN  &  DOWNS.    Illusion  for  stage  purposes. 
HUGGINS.    Printing  of  late  news  in  newspapers  and 
the  like. 

CLARK.    Hand  guards  or  muffs  for  use  in  cycling, 

riding,  driving,  or  the  like. 
OTTER  &  OTTER.    Ambulance  cabinet.  [Post-dated 
July  23rd,  1904.] 


13705 


13712 


13725 
13789 

13884 

13888 


The  controller  comprises  the  usual  drum,  contacts  adapted 
to  be  engaged  by  the  drum,  two  stationary  commutators  A 
staggered  with  respect  to  each  other,  resistances  connected 
to  said  commutators,  and  a  bridging  member  carried  by 
the  shaft  for  engaging  the  commutators. 

13594    THWAITE,  DENNY,  &  COMMANS.    Apparatus  for 
dealing  with  dust  in  mines  and  the  like. 

This  is  a  method  of  separating  from  the  air  of  mines  the 
siliceous  and  other  mineral  dust,  as  well  as  the  elements 
of  the  productions  of  combustion  of  the  explosives  used  in 


mining  operations.  It  consists  of  a  collector  vessel  A 
(through  which  the  air  is  drawn),  comprising  a  compart- 
ment B,  containing  water  for  washing  the  air,  and  a  fan 
for  separating  the  dust  from  the  water  by  centrifugal 
action. 

13955  JOHNSON  (Badische  Anilin  &.  Soda  Fabrik).  Manu- 
facture, production,  and  application  of  reducing 
agents. 

13993    EILERTSEN.      Process  of  manufacturing  antiseptic 

and  perfumed  blocks. 
14014    BOEHM  (Merck).    Manufacture  of  barbituric  acids  and 

intermediate  products. 
14236    LAWPORD.    Range  finders. 

14648  SCHWEDELER.  Apparatus  for  applying  Rontgen 
rays  to  the  human  body  for  facilitating  surgical 
operations  and  the  like. 

14686  STEVEN  &  DUCKETT.  Construction  and  arrange- 
ments of  fire  places  for  kitchen  ranges,  portable 
ranges  and  stoves,  and  heating  apparatus. 

13736  FLEMING.  Apparatus  employed  for  measuring  wave 
lengths  in  wireless  telegraphy. 

The  apparatus  consists  of  a  coil  of  wire  A,  a  slidable 
contact  B  connected  to  the  earth,  and  an  air  condenser  C, 
by  means  of  which  one  end  of  the  coil  is  attached  to  the 
aerial.  Electrical  oscillations  being  set  up  in  the  aerial, 
the  contact  B  is  moved  over  the  coil  until  a  vacuum  tube 
shows  a  maximum  of  brightness  at  a  point  D ;  the  distance 
E  B  is  then  the  stationary  wave  length  of  the  coil  and  the 


THE    PRACTICAL    ENGINEER— INVENTIONS    SUPPLEMENT.  1021 


length  of  the  waves  radiated  by  the  aerial  can  easily  be 
calculated  from  the  stationary  wave  length  observed  and 


'  the    capacity    and    self-induction   of   the  coil.      A  scale 
indicates  directly  the  radiated  wave  lengths. 

14111    GOLDING.      Self-locking   electric    contact-niaker  or 
switch  for  fire  alarm  and  other  purposes. 
In  order  to  obtain  a  continuous  ring,  an  electrical  indi- 
cator contact  is  momentarily  made  by  pressing  a  circuit- 


making  contact  push,  which  causes  the  bell  to  ring,  and 
the  bell  contacts  are  then  automatically  kept  locked 
together  in  the  ringing  position. 

14249    GIBSON.    Percussive  rock  drills. 


the  other  and  then  simultaneously  reversing  these  opera- 
tions, thereby  reciprocating  the  rock  drill  piston  C  in  its 
cylinder  without  any  automatic  gear. 

14195    W ATKINS.    Electric  tramways  worked  on  the  conduit 
system. 

At  junctions  and  crossings  where  the  continuity  of  the 
conductors  are  broken,  a  short  length  of  third  conductor 


".'95/01 


is  introduced,  and  is  preferably  placed  underneath  the 
plough,  the  plough  being  provided  with  extra  contacts  for 
collecting  the  current. 

14250    TOEDA.    Dynamo  electric  machines  and  the  like. 

The  pole  cores  A  are  made  longer  than  the  main  pole 
cores,  and  are  mounted  outside  the  common  symmetry 
plane  of  the  main  magnet  cores  on  projecting  parts  of  the 


main  yoke,  the  pole  shoes  B  of  the  commutating  magnets 
being  connected  with  the  main  pole  shoes  in  order  to 
reduce  the  weight  of  the  commutating  magnet  copper  and 
to  make  the  whole  device  easily  adjustable. 

14259    BABKEB.       Non-inflated  resilient  tyre  for  motors, 
cycles,  or  other  wheeled  vehicles. 

An  asbestos  cloth  is  placed  around  the  spring  A,  and  over 
this  is  placed  a  sheet  of  gutta-percha.    Over  the  gutta- 


The  power-driven  piston  A  reciprocates  the  air  in  the 
connecting  pipes  B,  pushing  it  up  one  and  exhausting  from 


14765 


14801 
14893 


percha  is  wound  a  spring  B,  over  which  is  plaecd  sheaths 
of  asbestos  and  gutta-percha.  A  working  tread  C  is  then 
placed  over  and  secured  to  the  rim  of  the  wheel  by  means 
of  plates. 

BULET.    Appliance  for  retaining  blankets,  rugs,  and 
similar  coverings  in  position  on  the  user.  [Post- 
dated, July  20th,  1904.] 
GORSTIGE  &  WALDEON.  Ladders. 
PARNALL.    Tubular    display   fittings  for    shops  or 
windows. 
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14486 


HUDSON.    Oil-spf£ly  and  vapour  burners  for 
steam  boilers  and  for  like  purposes. 


heating 


Oil  vapour  and  steam  are  sprayed  by  jet  A  into  tube 
burner  B,  where  they  are  mixed  with  air;  they  then  pass 
along  to  the  perforated  end  of  the  tube,  where  they  are 
ignited. 

14697    HUGHES.    Variable-speed  gears  for  motor  vehicles. 

The  driver  A  engages  with  toothed  parts  of  flange  B  and 
annular  disc  C.    Latter  can  turn  only  in  one  direction 


by  means  of  pawls  D.  A  carries  the  fixed  sun-gear  and 
the  transmitting  pulley  the  usual  planet-gears.  If  B  or  C, 
or  both,  are  engaged  by  A,  three  speeds  can  be  obtained. 


14699    LEE,  &  STURMEY. 
combustion  engines. 


Carburetters  for  use  with  internal- 


As  the  speed  and  suction  of  the  engine  increases,  auxiliary 
piston  A  is  lifted  and  air  is  admitted  by  way  of  apertures 
B  and  the  top  openings  of  the  throttle.  Further  opening 
of  the  passages  C  is  effected  by  lifting  the  piston  D. 

14951    LATHAM.    Adjustable  self-locking  measure  of  length 
or  guage. 

15074    REUL.    Knock-down  boxes  or  crates.    [Date  applied 
for  under  International  Convention,  July  21st,  1903.] 


14717  LEIGHTON  &  HACKING.  Insulating  electric  con- 
ductors especially  suitable  for  the  firing  plugs  of 
internal-combustion  onsnnes. 


The  conductor  in  a  sparking  plug  is  insulated  by  winding 
or  wrapping  one  or  a  number  of  thin  sheets1  A  of  mica 
around,  it. 

15070  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).  Control  of  electric  motors'  and 
machines  driven  thereby. 

When  a  machine  is  driven  by  belt  from  an  electric  motor, 
an  electro-magnetic  brake  A  is  adapted  to  be  excited  by 


15174 
15220 


/5070/ou- 


current  generated  by  the  motor  when  the  latter  is  connected 
as  a  generator  to  stop  the  machine.  It  is  especially  adapted 
for  use  in  connection  with  a  printing  press. 

15094    WILSON    BROTHERS    BOBBIN    CO.    LTD.  and 
WILSON.     Skewers    or    creel    pegs    employed  in 
machines  for  preparing  and  spinning  textile  fibres. 
GRIGIONI.    Marine  sounding  apparatus. 
HADFIELID.    Manufacture  or  treatment  of  armour 
plates  and  other  articles  of  steel. 

In  this  treatment  the  steel  article  is  heated  uniformly 
to  a  temperature  of  from  950  deg.  Cen.  to  1,100  deg.  Cen., 
and  then  cooled  slowly  in  air.    It  is  then  reheated  to  a 
temperature  of  about  700  deg.  Cen.  and  cooled  slowly, 
preferably  in  the  furnace,  after  which  it  is  again  heated1  to 
700  deg.  Cen.  and  allowed  to  cool  slowly  to  a  temperature 
of  640  deg.  Cen.,  when  it  is  cooled  suddenly  by  immersion 
in  water.    It  is  then  reheated  to  about  600  deg.  Cen.,  and 
again  cooled  suddenly  as  before. 
15233    TAYLOR.    Apparatus  for  raising  or  lowering  goods 
to  or  from  the  upper  floors  of  Tbuildings  and  for 
other  purposes. 
KERMODE.    Apparatus  for  .burning  liquid  fuel. 
KERMODE.    Apparatus  for  [burning  liquid  fuel. 
Oil  for  use  as  liquid  fuel  is  heated  previous  to  its  being 
used.    The  oil  admitted  at  A  passes  through  a  filtering 


15270 
15271 


diaphragm,  and  is  heated  by  an  exhaust  steam  coil  B.  The 
oil  is  led  away  for  use  at  C.  An  overflow  escape  is  con- 
trolled by  a  float  valve. 

15303    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).    Enclosed  electric  fuses. 
When  the  fuse  becomes  greatly  weakened  by  excessive 
current,   a  spring  asserts  itself  and  forces  the  block  A 
inward  into  cavity  of  stationary  block,  so  that,  the  point 
of  A  passes  through  the  collapsible  wall  B,  and  carrying 
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with  it  an  absorbent  material  C,  interposes  between  the 
severed  ends  of  the  fusible  conductors   a  solid  mass  of 


insulating  material,  so  that  any  arc  which  may  be  formed 
at  the  instant  of  rujjture  is  immediately  extinguished. 

15311  KITCHING.  Cap  or  guard  device  for  protecting  silk 
coverings  or  like  materials  on  umbrellas,  parasols, 
and  the  like. 

15313    STUDHOLME.    Construction  of  fire  grate. 

15495    LANCASHIRE  DYNAMO  AND  MOTOR  CO.  LTD. 

and    McLEOD.      Dynamo    electric    machines  for 
regulating    the   charge   and   discharge    of  storage 
batteries  used  in  combination  with  main  generators. 
15520    MARSHALL.    Stoves,  ranges,  and  fireplaces. 
15648    VERITYS  LTD.  and  GOTT.    Electrical  resistances. 
A  base  block  A  is  provided,  which  carries  resistance 
stops,  and  one  or  more  grooved  slabs  B  having  resistance 


coils  or  wires  built  up  upon  them,  the  said  slab  or  slabs 
being  detachably  connected  at  C,  and  said  wires  detachably 
coupled  up  to  the  said  stops  as  shown  in  diagram. 

15693  HALL.  Method  of  and  means  for  producing  a  high 
degree  of  smoothness  and  gloss  on  fabrics  by  roller 
action. 

WRINKLE  &  WRINKLE.    Furnaces  for  use  in  the 
manufacture  of  soda,  for  the  smelting  of  metals  and 
for  like  purposes. 
GOW.    Coin-freed  apparatus. 

PARKER.      Apparatus  for  dipping  sheep  and  other 
animals. 

WALKER,  WALKER,  &  WALKER.    Weft  replenish- 
ing looms. 
PATON.    Luncheon  baskets  or  boxes. 
ALLGEMEINE  ELEKTRICITATS-GES.  Alternating 
electric  current  meters.      [Date  applied  for  under 
International  Convention,  July  17th,  1903.] 
The  driving  field  member  of  this  meter  consists  of  a 
double-pole  iron  core  on  which  the  current  and  potential 
windings  are  arranged  in  such  a  way  that  the  fields  of  the 


15792 


15803 
15830 

■  15850 

15876 
15879 
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to  obtain  a  minimum  drop  in  the  torque  curve  at  heavy 
overloads  when  the  air  space  is  reduced  to  a  minimum. 

15938  GILL.    Disinfecting  apparatus  also  applicable  for  the 

destroying  of  weeds,  insects,  and  the  like,  and  the 
spreading  of  manures  and  the  like. 

15939  STRICKLAND.    Motor  cars. 

This  invention  comprises  a  gear  casing  or  box  A  formed 
in  one  piece  about  the  shafts,  but  formed  with  a  open  top 
or  cover,  and  having  exteudinsf  bosses  to  form  bearings 


two  windings  assist  each  other.  Connecting-pieces  A  are 
arranged  between  the  poles  of  the  core,  by  means  of  which 
the  secondary  current  may  be  adjusted  as  desired  in  order 


for  said  shafts.  An  initial  driving  pinion  is  formed  with  a 
sleeve  and  adapted  to  ibe  inserted  into  one  of  said  bosses 
from  the  inside  of  the  gear  casing. 

15959    THORNTON  &  CROWTHER.    Weather-proof  spouts, 
fall  pipes,  and  the  like  for  draining  and  ventilating. 
FOXALL.    Manufacture  of  skip  or  basket  nails. 
PENNY  &  McFARLANE.    Heels  of  boots,  shoes,  and 

such  like  foot  coverings. 
SHILLITO  (Aniline  Colour  and  Extract  Works,  formerly 
John  Rudolph  Geigy).    Manufacture  of  nitro-ortho- 
oxyazo  colouring  matters. 
McLEOD.    Cranks  for  cycles. 

BEMROSE.     Indicating  devices  to  facilitate  finding 

particular  sections  of  a  book. 
CAROLAN    (General    Electric     Company).  Vapour 
electric  apparatus. 

After  the  lamp  has  been  set  in  operation  the  arc  or 
current  flow  takes  place  between  the  electrodes  through 
the  medium  of  the  conducting  mercury  vapour  in  the  tube. 
The  anode  A  remains  cool  by  reason  of  the  surrounding 


15965 
15970 

15982 


16020 
16023 

16026 


body  of  mercury.  The  result  is  that  the  advantages  of  the 
solid  anode,  such  as  lower  voltage  drop,  greater  steadiness 
of  the  arc,  and  small  radiating  capacity  required  in  the 
lamp  are  produced  without  the  disadvantages  present  with 
a  vaporisable  anode. 
16051  CRAWFORD.  Receptacles  for  vending,  instructive 
amusement,  and  advertising  purposes. 
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16053    KERSHAW.      Apparatus  for  measuring  the  speed  of 

photographic  shutters  and  the  like. 
16061    CANNON.    Foot  warmers. 

16072    ROOTS  &  KERSLAKE.     Frames  of  chairs,  tables, 

settees,  or  like  articles  of  furniture. 
16088    COLE.    Indoor  or  table  cricket. 

16109  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).  Reverse  electric  current  switches 
or  circuit  breakers. 

This  invention  relates  to  the  type  of  circuit  breakers 
described  in  British  Patent  No.  15040,  of  1898.  A  trip- 
ping device  is  secured  to  a  yoke  adjacent  to  one  of  the 


contact  studs.  Means  are  provided  for  controlling  this 
tripping  device,  consisting  in  a  polarised  magnet  and  coil 
therefor  secured  to  the  yoke ;  an  armature  for  said  magnet, 
by  whose  movement  contacts  are  operated  to  momentarily 
close  the  circuit  through  the  coil  of  polarised  magnet. 

16127    SIR  W.  G.  ARMSTRONG,  WHIT  WORTH,  &  CO. 
LTD.  and  NOBLE.    Sighting  gear  for  guns. 

The  movement  given  to  a  revolving  or  other  indicator 
dial  relatively  to  the  inclination  given  to  a  sight  line  or 
telescope  can  be  varied  (for  varying  muzzle  velocities  of 


shot)  by  bringing  a  rack  operated  by  the  indicator  dial 
nearer  to  or  further  from  the  point  about  which  the  movable 
member  of  the  sighting  mechanism  is  shifted  to  and  fro  for 
varying  range. 

16128    WEBBER.  Casements. 

NEWTON.    Soles  and  heels  for  boots  and  shoes. 
RICHARDS'   BEAU    IDEAL    CYCLE    CO.  LTD., 
RICHARDS,  and  HORTON.    Adjustable  connection 
between  a  brake  block  shoe  for  a  cycle  and  the  yoke 
or  horseshoe  or  other  part  by  which  it  is  carried. 
BAYES.    Means  for  locking  railway  carriage  doors. 
SCOTT-SNELL.    Sliding  windows  for  railway  carriages 

and  the  like. 
WISE.    Adjustable  and  automatic  book-marker. 
CHALLINER.    Means  for  cooling  the  cylinders  and 
other  working  parts  of  gas-driven  motors. 

This  is  an  improved  means  of  cooling  the  cylinders  and 
working  parts  of  gas  engines  employed  for  driving  motor 
cars,  etc.  It  consists  principally  in  the  use  of  a  trumpet- 
shaped  air  receiver  or  receivers,  the  mouths  of  which  face 


16143 
16162 


16181 
16197 

16206 
16213 


the  direction  in  which  the  car  is  driven.  The  rear  end  of 
each  receiver  is  furnished  with  two  or  more  branches  which 
convey  the  cooling  air  into  the  cooling  jackets,  from  whence 
it  is  discharged  at  the  rear  of  the  car. 

16152    HAGGAS  &  SMITH.    Driving  mechanism  for  boring 
and  drilling  machines. 

The  driving  mechanism  is  arranged  in  such  a  manner 
that  the  operator  is  enabled  to  quickly  and  easily  change 


from  one  speed  to  another,  while  the  spindle  carrying  the 
drill  is  so  situated  relatively  with  the  radial  arm  that  the 
twisting  strain  thereon  is  greatly  reduced. 

16216    CHISHOLM.    Portiere  rods. 

16222    FROOD.    Brakes  and  brake  blocks. 

This  is  an  improvement  on  Patent  No.  18292  (1900),  in 
which  a  brake  block  is  constructed  of  consolidated  layers 
of  textile  material,  such  as  leather,  saturated  with  an 
insoluble  cementitious  substance  to  harden  it  and  insrease 
its  frictional  properties.  By  this  invention  the  action  of 
such  brakes  is  improved  by  inserting  metal  plugs  into  the 
leather,  the  wearing  surface  of  the  block  being  thus  partly 
of  metal. 

16225    HANCOX.    Railway-  wagons  and  like  vehicles. 

16233    JACKSON  &  POCHIN.    Boot  and  shoe  machinery. 

16241    BROCKIE.    Electric  arc  lamps. 

A  two-armed  centrally-pivoted  lever  is  arranged  so  that 
its  two  arms  come  immediately  one  below  the  tripping  end 
of  each  of  the  clutches.  When  one  of  the  clutches  arrives 
on  its  abutment  it  depresses  that  end  of  the  lever  and 


raises  the  other  end,  thus  bringing  both  of  the  abutments 
into  contact  with  both  of  the  clutches.  The  carbons  are 
thereby  released  at  or  near  the  same  time  as  each  other, 
notwithstanding  any  slight  variations  in  the  positions  of 
the  clutches. 
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16260    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).    Electric  controllers. 
With  each  contact  segment  on  the  movable  member  or 
cylinder  of  the  controller  where  arcing  is  likely  to  occur  is 
connected  a  small  blow-out  magnet,  the  coil  of  which  is 
normally  out  of  circuit,  but  is  connected  in  circuit  just  as 


Ik 

u 

the  contact  finger  is  leaving  the  end  of  the  contact  segment, 
the  core  of  the  magnet  being  so  constructed  and  arranged 
that  the  flux  produced  blows  out  any  arc  which  tends  to 
4     form  between  the  segment  and  the  fuse. 

16269    IMEAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Bruning). 

Manufacture  of  violet  sulphurised  dyestuffs. 
16321    STERLING.    Hair  pins. 

16337    THOMAS  &  RIDLEY.    Hand-worked  railway  wagon 
brakes. 

The  hand  operating  levers  are  connected  by  connecting 
rods  and  a  double-armed  crank,  so  as  to  ensure  the  simul- 
taneous engagement  of  thp  brake  levers  with  and  their 
disengagement  from  the  retaining  rack  at  the  zide  of  the 


1  6 

If 
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wagon.  A  fixed  vertical  pivot  is  arranged  for  the  double- 
armed  crank  depending  from  the  underside  of  the  wagon, 
so  as  to  permit  the  doable-armed  crank  to  rise  and  fall 
with  the  brake  levers  when  operated. 

16340    LEA.    Electric  couplings. 

16359    SPRASON.    Tripod  heads  for  photographic  purposes. 
16378    HARVEY.    Golf  balls. 
16472    MORRISON.    Harness  hames  and  traces. 
16488    NORTH,  FREER,  &  HIND.  Presses. 
16560    TAYLOR-STEPHENS.    Game  and  appliances  for  use 
therein. 

16566  SHILLITO  (Aniline  Colour  and  Extract  Works, 
formerly  John  Rudolph  Geigy).  Manufacture  of 
ortho-oxy-azo  colourincr  matters  from  2  diazo-1- 
naphthol  sulphonic  acids. 

16582    LE  MAITRE.  ~  Sashos  and  framings  of  windows. 

16623    HOUGH.    Lamos  or  burners'. 

16641    WAKEFIELD.    Filters  or  devices  for  the  cleansing  of 

oil  and  similar  substances. 
16746    MILLS  (A.  Pacheron,  F.  Cellery,  &  Company).  Electric 

automatic  stop  motion  for  lace  machines. 
16754    TYARS.     Apparatus  for  treating   and  amalgamating 

metals. 

16390  WESTINGHOUSE  BRAKE  CO.  LTD.  (Westing- 
house  Air  Brake  Company).    Fluid-pressure  brakes. 

A  triple-valve  device  in  which  the  auxiliary  reservoir  A 
is  cut  off  from  the  valve  chember  when  the  valve  is  in 


the  exhaust  position,  so  that  pressure  from  a  supplemental 
reservoir  may  be  admitted  to  the  chamber  to  actuate  the 


triple-valve  piston  without  re-charging  the  reservoir  A  when 
it  is  desired  to  obtain  a  graduated  release  of  the  brakes. 

16409    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).    Electric  measuring  instruments. 
The  magnetic  circuit  is  so  arranged  that  a  high  torque 
and  proper  phase  displacement  are  secured  for  all  loads  and 
power  factors.    Means  are  provided  for  counterbalancing 


16761 

16878 
16971 
17133 


the  starting  friction,  whereby  the  adjustment  for  compen- 
sating for  friction  does  not  alter  the  phase  displacement  of 
the  magnetic  circuit. 

WEBER.    Picture  postcards.    [Date  applied  for  under 

International  Convention,  July  30th",  1903.] 
BRAIME  &    BRAIME.    Sanitary  buckets. 
SCHOTT.    Manufacture  of  hollow  glass  bodies. 
ROBERTS.    Electric  governor  for  internal-combustion 
engines. 

The  coils  of  an  electro-magnet  are  connected  up  in  series 
with  the  primary  circuit  which  forms  a  portion  of  the. 
ordinary  electric  system  of  an  internal-combustion  engine 


by  means  of  a  suitable  switch ;  the  coils  having 
sufficient  resistance  to  prevent  a  spark  taking  place  at 
the  ignition  plug  capable  of  properly  firing  the  charge  in 
the  cylinder  when  connected  as  above. 
18720  WILHELM.  Method  of  cleaning  oil  waste  and  the 
like. 
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17153    JUSTICE     (Bethlehem    Steel  Company), 
piercing  projectiles. 


Armour- 


The  base  A  of  the  projectile  is  strengthened  to  resist  the 
shock  and  resulting-  strain  on  impact  by  providing  internal 
ribs  B,  which  serve  as  brackets  to  support  the  base. 

17154    JUSTICE  (Bethlehem  Steel  Company).    Gun  sights. 
17179    CLAYTON  &   SHUTTLE WOETH    LIMITED  and 
WHINNEY.    Fluid-pressure  engines. 

The  special  outlet  of  the  steun  chest  is  provided  with  a 
valve,  the  casing  of  which  is  secured  to  the  exterior  of  the 
chest  and  the  stem  of  the  valve,  which  is  provided  with 
a  spring  for  keeping  it  normally  against  its  seat,  ia  con- 
nected to  one  end  of  a  lever,  the  other  end  of  which  is 


18395 


provided  with  a  slot  and  is  connected  with  a  pin  engaging 
therein  with  the  rod  of  a  slide  stop  valve,  so  that  when 
the  stop  valve  closes  the  relief  valve  is  opened  by  the  action 
of  the  pin  on  the  lever,  whilst  when  the  stop  valve  opens 
the  lever  is  liberated  by  the  pin  and  the  relief  valve  is 
allowed  to  close  by  its  spring. 

18155    ALDINGTON.      Silencer     for     internal  -  combustion 
engines. 

The  products  of    combustion   aie  discharged   into  the 
silencer  by  the  central  perforated  pipe  shown.    The  gases 


/8/55/ou- 


then  pass  into  the  concentric  annulus,  and  are  caused  to 
pass  between  and  around  a  number  of  balls  of  suitable 
material,  the  gases  being  finally  discharged  at  the  other 
end  of  the  silencer. 


19491 

19830 
20304 


20941 


LINDNER.  Fastening  device  for  securing  a  blouse  to 
a  skirt. 

SPREADBURY.    Inverted  incandescence  gas  lamps. 

HARRIS  &  SHELDON  LTD.  and  PINFOLD.  Adjust- 
able clamping  attachments  or  fittings  for  use  in  con- 
nection with  standards,  rods,  bars,  and  the  like, 
principally  for  displaying  goods. 

PROKOV  &  RICHTER.    Railway  signalling  systems. 


ANDERSON  &  WORMALD. 
screw  nut-blanks. 


Machines  for  rolling 


In  this  machine  there  are  two  pairs  of  rollers,  one 
pair  A  being  horizontal  and  the  other  pair  B  vertical. 


The  vertical  rollers  B  stamp  the  bolt  holes  of  nuts  into 
a  bar  of  metal  placed  in  the  machine ;  while  the  rollers  A 
cut  out  the  shape  of  the  nut  in  the  said  bar  of  metal. 

20137    YOUNG.    Internal-combustion  engines. 

The  exhaust  gases  from  the  engine  are  directed  to  the 
casing  A  and  rotate  an  enclosed  fan ;  this  through  the 
shaft  gives  motion  to  the  fan  in  the  casing  B,  by  which  a 


current  of  cold  air  is  generated.  This  current  of  air  may 
be  directed  upon  the  engine  cylinder  or  any  other  part  it 
is  desired  to  cool. 

20399    WHITAKER.    Water  gauges  or  indicators. 

The  outer  wall  of  the  float  is  formed  with  a  spiral  groove, 
and  the  tube  or  water  vessel  in  which  the  float  works,  and 
which  is  placed  in  free  communication  with  the  tank  or 
reservoir  the  height  of  water  in  which  is  to  be  indicated, 


is  provided  with  a  number  of  pins  that  are  arranged  in  a 
corresponding  spiral  line  so  as  to  take  into  the  spiral  groove 
and  rotate  the  float  and  its  spindle  when  the  height  of  the 
water  in  the  vessel  varies. 
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21181  TOMKINS.  Carrier  chiefly  designed  for  the  carriage 
of  water,  but  applicable  also  for  other  foods  or 
condiments. 

22349  CUNNINGHAM.  Guides  for  fur  and  carpet  sewing 
machines.  [Date  applied  for  under  International 
Convention,  March  29th,  1904.] 

22723    PFAUDLER  &  STROUSS.  Lamps. 

23142  BOWERS.  Means  for  distributing  the  furnace  gases 
in  the  flues  and  tubes  of  steam  boilers. 

The  furnace  gases  are  distributed  by  one  or  more  inverted 
bridges,  which  form  an  intermediate-combustion  chamber, 
and  constructed  of  firebrick  or  fireclay  blocks  which  are 


23449 


23676 
23877 


23947 
24194 
24199 


25330 
25783 
25863 


supported  upon  and  protect  cast-iron  girders  having  a 
means  of  adjustment  whereby  the  bridge  and  support  can 
readily  be  adapted  to  the  tube  and  at  the  same  time  be  easily 
inserted  or  removed. 

BAUER  (Marmorin  Grabstein  and  Ornamenten-Fabrik 
Act.-Ges.).  Production  of  statuary,  monuments,  or 
the  like. 

DAWSON.    Combined  comb  and  hair  pads. 
LE  MAITRE.    Automatic  cord  or  rope  check  for  use 
with  roller  or  Venetian  blinds,  skylights,  rigging,  and 
the  like. 

LOCK  &  NORTH.    Printing  machines. 
COUBEAUX  &  SAROT.    Coffee  pots  and  tea  kettles. 
FRUGIER.    Process  and  apparatus  for  disintegrating 
kaolinic  stone  end  the  like,  and  for  separating  the 
constituents  thereof.    [Date  applied  for  under  Inter- 
national Convention,  November  9th,  1903.] 
HAWGOOD.    Fanlight  openers. 
EDWARDS  (Biermann).  Lifebuoys. 
VALE.    Pneumatic  tyres. 


To  prevent  side-slip  or  skidding,  one  or  more  non- 
extensible  rings  are  inserted  in  the  tyre  or  outer  cover, 
so  that  on  the  tyre  being  inflated  the  cover  is  restrained 
by  the  ring  or  rings  thus  forming  ridsres- 

25890    JOHNSON  (Soc.  Franeaise  des  Roulements  a  billes). 
Ball  thrust-bearings. 

This  invention  has  for  its  object  to  provide  ball  thrust 
bearings  in  which  the  balls  turn  between  two  plates  and 
are  guided  in  a  cage,  whicli  keeps  the  balls  ini  position  when 
the  bearing  is  taken  to  pieces,  the  said  cage  having  pre- 
ferably a  height,  or  width,  almost  equal  to  the  diameter 
of  the  balls. 


25938    DOBBS  BROTHERS  LTD.  and  DOBBS.    Means  of 
fixing  terminals  upon  stair  rods  and  other  like  rods. 
LIHOU  &  IRVINE.    Boat  raising  and  lowering  gear. 
TAYLOR.    Bicycle  support. 
MORGAN.    Construction  of  furniture  casters. 
OHLSSON.    Liners  for  centrifugal  liquid  separators. 
[Date  applied  for  under  International  Convention, 
January  5th,  1904.] 
BRILLIE.    Method  of  suspension  of  the  differential 
shaft  of  automobile  vehicles  and  a  contrivance  for 
connecting  the  shaft  with  the  driving  axle.  [Date 
applied  for  under  International  Convention,  December 
2nd,  1903.] 

The  shafts  A  arc  jointed  at  one  end  to  fixed  brackets  on 
the  frame,  and  carry  at  the  other  end  bearing  blocks  B 
which  serve  as  supports  for  the  differential  mechanism. 


26541 
28431 
28702 
29136 


26101 


The  blocks  B  are  formed  with  collars,  which  embrace 
eccentric  bushes  enclosing  the  axle  C  ;  these  bushes  allow 


the  distance  between  the  axle  and  axis  of  the  differential 
shaft  to  be  varied. 

28452    WILKINSON.     Governing    mechanism    for  turbines. 

[Date  applied  for  under  International  Convention, 
July  23rd,  1904.] 

A  number  of  valves  controlling  the  supply  of  steam  to 
the  turbine  and  radiating  from  a  common  steam  chest 
are  operated  by  a  rotary  cam  or  piston  in  the  chest.  The 


vertical  position  of  the  piston,  controlled  by  steam  admitted 
above  or  below  it  by  a.  valve  in  turn  controlled  by  the 
governor,  determines  the  number  of  valves  opened  at  any 
time  and  the  duration  of  such  opening. 

29125    JOB.    Switching  device  for  electric  lamps,  especially 
adapted  for  use  in  "flash"  advertising. 


29/P5/0/, 


In  flash  advertising  wherein  a  bi-metallic  switch  is  used 
surrounded  by  a  heating  coil,  the  latter,  instead  of  being 
in  series  with  the  lamps  as  usual,  is  put  in  series  with  an 
electro-magnet,  which  when  energised  operates  a  switch  for 
the  lamps. 

29161    HYDE.    Apparatus  for  bending  metal  pipes. 

This  apparatus  is  for  bending  pipes  without  the  pipe  bciiiLi 
filled.  In  it  the  pipe  is  fed  longitudinally  past  a  heating 
apparatus,  and  at  the  same  time  the  pipe  is  held  at  its 
advancing  end  a  fixed  distance  from  a  point  concentric  with 
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the  intended  curvature,  said  distance  determining  the  degree 
of  curvature  of  the  pipe.  By  thus  holding  the  advancing 
end  of  the  pipe  its  longitudinal  motion  is  resisted,  and  the 
pipe  bends  at  its  portion  weakened  by  the  heat. 

29271    ZIMMERLL    Pictorial  postcards. 

29375    FLORSTEDT.    Machines  for  distributing  fertilising 

material  and  for  similar  purposes. 
29549    BULCKE.    Device  for  fastening  boarded  or  inlaid  floors 

and  the  like. 

1.905. 

134  HARRIS.  Means  for  effecting  the  withdrawal  and 
distribution  of  matte  and  slag  from  a  smelting 
furnace. 

138  WEGNER.  Apparatus  for  pasting  pasteboard  boxes. 
196    PROCTOR.    Printing  presses.    [Date  applied  for  under 

International  Convention,  February  15th,  1904.] 
200    STURTEV ANT    &    STURTEVANT.  Variable-speed 

gearing. 

A  variable-speed  gear  in  which  the  change  of  speed  is 
effected  automatically  according  to  variations  of  the  load, 
comprises  a  slow  and  fast  pinion  connected  to  two  drums 
having  clutch  elements  of  the  multiple  ring  or  disc  type, 
adapted  to  be  alternately  gripped  by  similar  elements  carried 


by  a  casing  or  flywheel.  One  set  of  clutch  elements  are 
constantly  being  pulled  into  engagement  by  springs,  but 
the  other  set  are  only  thrust  together  by  pivoted  weights 
when  the  latter  under  centrifugal  action  are  caused  to 
oscillate  on  their  pivots. 

203    MINTON.    Apparatus  fur  warming  and  keeping  warm 
food,  plates,  and  the  like,  and  for  supporting  joints 
during  carving. 
HUNTER.       Controlling    the    luminosity    of  electric 

lamps  and  their  consumption  of  electric  current. 
ARNOLD.     Inhalers    for    maintaining    or  producing 
anaesthesia. 

C LUCAS.    Frames  fur  manhole  and  like  covers. 
VALENTINE  &  BRISTOW.    Apparatus  for  levelling, 

plumbing,  and  the  like. 
WALKER.    Mirrors  for  surgical,  dental,  and  like  uses. 
MARKS  (Hammond  Typewriter  Company).  Winding 

and  supply  roll  for  typewriters. 
KUNZ.    Dyeing  machines. 

SEBRY  &  SEBRY.    Revolving  barrel  locks  and  latches. 
LORRAIN    (Soc.    Anon,    des    Allumeurs  -  extincteurs 
Automatiqucs).    Apparatus  for  operating  gas  taps 
and  electrically  igniting  the  gas. 
DETTWYLER-BRUDERLIN.    Newspaper  holder. 
McCUBBIN.      Interchangeable    heels    for   boots  and 
shoes. 

PARNALL.    Display  fittings  for  shops  and  windows. 
ANDERSON.  Cameras. 
W OOD.    Portiere  rods  for  doors. 
KNIGHT.    Disconnecting  and  inspecting  chambers. 
POWIS.    Inhalers  and  vanorisers. 

FAIRWEATHER  (Lande'rs,  Frary,  &  Clavk).  Cake 
mixers. 

GILLINGS.  Apparatus  for  holding  music  in  place  on 
music  stands. 

REID,  REID,  REID,  &  REID.  Devices  for  self- 
lubrication  of  sheaves,  pulleys,  and  other  wheels 
designed  for  rotation  on  shafts  or  axles,  and  bearings 
for  reception  of  rotary  shafts  and  axles. 

In  Patents  Nos.  3322  (1891)  and  2962  (1894)  grooves  are 
formed  in  the  rotating  parts  which  receive  strips  of  leather. 
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According  to  this  invention  these  grooves  are  produced  by 
drilling  holes  at  the  required  parts  of  the  wheel  or  bearing, 
and  subsequently  removing  by  turning,  boring,  or  drilling 
portions  of  the  metal  so  as  to  convert  the  said  holes  into 
trough-shaped  grooves. 

2041    PALMER'S  SHIPBUILDING  AND  IRON  CO.  LTD. 
and  WEBSTER.    Rivet-making  machines. 

In  a  rivet-making  machine  of  rotating-ring  type,  the 
die  ring  is  mounted  on  a  bridge  ring  which  is  of  complete 


0 

0 

0 

O 

circular  form,  being  made  up  of  three  segments  bolted 
together  and  to  the  bridge.  The  die  ring  has  ratchet  teeth 
and  mechanically-operated  pawls,  by  which  it  is  intermit- 
tently revolved  between  teak  brake  blocks  on  the  bridge. 

2349  IMPERIAL  TOBACCO  CO.  (OF  GREAT  BRITAIN 
AND  IRELVND)  LTD.  and  CONN.  Display  or 
advertising  devices  having  the  appearance  of  boxes. 

2177    WALL.    Door  fastenings. 

2410    NELSON.    Loom  selvage  motion. 

2421  NORMAN.  Make  and  break  devices  for  internal-com- 
bustion engines. 

A  wire  contact  and  quick  break  are  obtained  between  a 
contact  arm  revolving  on  the  two-to-one  shaft  of  the  motor, 
and  a  pivoted  trigger  (or  triggers,  according  to  the  number 
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of  cylinders)  drawn  back  by  a  spring.  The  rear  of  the 
arm  is  recessed  to  permit  the  trigger  to  leave  sharply  to 
effect  a  quick  break  under  the  action  of  the  spring. 

CAP  STICK  &  DILWORTH.    Cord  grips  or  holders  for 

use  with  window  blinds. 
BENDER    &    BENDER.      Automatic    animal  traps. 
[Date  applied  for  under  International  Convention, 
March  5th,  1904.] 
JOBLING  &  HARRISON.    Burnishing  tools  for  use 

in  the  electro  deposition  of  metals. 
JOHNSON  (d'Aix).    Linotype  and  like  machines. 
ADAMS.    Machines  for  winding  cloth  strips. 
HARDEGEN.    Line  selectors  for  telephone  and  like 
svstoms. 

JOHNSON  (Badische  Aniliu  and  Soda  Fabrik).  Manu- 
facture and  production  of  sulphur  colouring  matters. 
FIERENKOTHEN.    Door  hinges. 
PARKER.    Card  game. 

BEAVEN.    Brick  or  block  for  use  in  builduig  per- 
forated arches  with  downward  expanding  spaces. 
STOCKER.    Golf  halls  and  the  like,  and  the  manu- 
facture of  the  same. 
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3591    BOTTLEZ.      Sparking    plug    for  internal-combustion 
engines.    [Date  applied  for  under  International  Con- 
vention, February  22nd,  1904.] 
An  insulating  member  is  lodged  in  a  cliamber  A,  and  is 
protected  by  a  cap  mounted  on  the  conducting  body  of  the 
plug,  and  pierced  by  a  central  passage,  co-axially  with  which 
a  rod  connected  to  one  of  the  terminals  of  the  source  of 


electricity  passes,  so  that  the  sparks  occur  between  this 
rod  and  member,  characterised  by  the  arrangement  of 
channels  B  establishing  indirect  communication  between 
the  chamber  A  and  explosion  chamber  of  the  engine. 

3622    FORBES.  'Distance  recorders  or  indicators  for  ships. 
A  distance  recorder  for  ships,  consisting  of  a  U-shaped 
pipe  having  an  inlet  (A)  and  outlet  (B)  tube,  both  provided 
with  valves,  the  inlet  tube  protruding  below  the  ship's 
bottom,  and  containing  a  rot&.tor  C;  both  valves  can  be 


independently  geared,  and  when  desired  to  stop  the  recorder 
the  inlet  tube  is  raised,  whilst  the  corresponding  valve 
closes  the  admission  of  the  water.    The  connecting  rod  of 
the  rotator  to  the  meter  rotates  on  a  ball  bearing  D. 
ANDERSON.  Hooks. 

TACKE.     Means   for    attaching    buttons    and  other 

fasteners  to  fabrics. 
CAIRNS.    Air-tight  caps  or  covers  for  preserve  jars. 
WILDER.    Tables  used  as  dining  and  billiard  tables. 
DERBYSHIRE    &    DERBYSHIRE.     Pedestals  or 
bearings  for  colliery  corves,  tubs,  wagons,  or  the 
like. 

BENNETT  &  WALKER.    Car  seats. 
BROOKES  (Knowlton).  Machines  for  scoring  or  cutting 
paper-board  and  the  like  in  the  manufacture  of  paper 
boxes  and  other  articles. 
VERLANDER.    Fire  escape. 

YATES  &  DIEHL.    Device  for  the  use  of  card  players. 
SLADKK.    Devices  for  removing  corks  from  narrow- 
necked  bottles. 
DE  MOLLINS.    Templates  for  use  in  the  construction 
of  arches,  vaults,  and  the  like.     [Date  applied  for 
under  International  Convention,  March  12th,  1904.] 
JESSE.    Device  for  ascertaining  at  a  glance  the  number 

of  glasses  of  liquid  taken  from  a  bottle. 
KEMPSHALL.    Eyelets.      [Date   applied    for  under 

International  Convention,  May  18th,  1904.] 
GREEN.    Trap  for  cockroaches,  beetles,  and  the  like. 
3622a  FORBES.     Course  recorders  or  indicators  for  sliijis. 

[Date  applied  for  under  Patents  Rule  9,  February 
21st,  1905.] 

A  course  recorder  for  ships,  consisting  of  following  parts: 
A  meter  A  (Specif.  3622),  which  unwinds  the  chart  ribbon 


3635 
3681 

3881 
3963 
4029 


4066 
4357 


4554 
4655 
4720 

5146 


5263 
5277 
5337 


B  by  means  of  beveled  gearing,  toothed  wheels,  and  friction 
rollers,  a  frame  C  fitted  on  the  compass's  bowl,  and  whereto 
the  unwinding  mechanism,  as  well  as  a  liquid  buffer  D,  is 
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attached;  a  pin  E  suitably  connected  to  the  compass,  and 
consisting  of  an  ink-containinof  tube  and  a  silk  thread, 
which  mak^s  the  marks  without  opposing  any  resistance  to 
the  compass. 

4714    SARGINSON.  Apparatus  for  the  generation  and  storage 
of  acetylene  gas. 

The  tank  A  is  provided  with  a  diaphragm.  The  space 
between  this  diaphragm  and  the  top  of  tank  is  used  for 
water  displaced  from  gas  space  B,  which  is  automatically 
filled  with  water   as  the  gas  is  formed.      The  carbide 
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chambers  are  placed  in  a  tube  or  cylinder  passing  right 
through  the  base  of  tank  so  as  to  be  entirely  surrounded 
by  water.  The  apparatus,  which  dispenses  with  a  separate 
gas  holder,  except  in  cases  of  large  installations,  is 
practically  self-governing  after  starting. 

5387    BLAKEMORE.    Apparatus  for  fog  or  danger  signalling 
on  railways,  and  for  like  purposes. 

This  fog-signalling  apparatus  consists  of  a  spring-actuated 
hammer  operated  by  the  train  depressing  a  tappet  at  the 
rails,  which  releases  a  catch  from  under  the  hammer  head, 
causing  it  to  strike  a  cartridge  placed  below.  The  apparatus 
is  also  provided  with  an  automatically-operated  magazine 
for  supplying  the  cartridges. 
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5408 
5+89 
5544 

5591 

5836 


SHAW,    (irinding  mills,  paint  lcvigators,  and  the  like. 
MATHEWS.    Hani  rake  with  bandle  at  the  end. 
BIRCH    &    FOLEY.     Certain   parts  of  type-writing 

machines. 

THEOBALD.  Saddletrees.  [Date  applied  for  under 
International  Convention.  .Tidy  25th,  1904.] 

SCHOLVIEN.  Electric  glow  lamps.  [Date  applied  for 
under  International  Convention,  September  29th, 
1904. j 


The  filament  is  supported  by  a  frame  occupying  an 
approximately  cylindrical  space,  and  provided  at  its  end 
with  supporting  arms,  on  which  is  an  immediate  support 
adapted  to  reduce  the  free  span  of  the  sections  of  filament. 

5852  BUTCH  HI!.  Means  for  marking  photographic  plates. 
5917    DARLING.    Self-closing  valves. 

LUTZ.    Oscillat ing-cylindcr  printing  presses. 
GAUTSCH.    Method  for  preventing  and  extinguishing 

fire  at  petroleum  and  naphtha  springs  and  the  like. 
HALLWRTGHT.    Cycle  pedals. 
REEKIE.    Wall  brackets  and  the  like. 
BLACK  &  HAKJH.    Combined  laundry  iron  stand  and 

ironing  cloth  gripper. 
POUMAY.      Alimentary  product  and  process  for  the 

manufacture  thereof. 
JAGGEH.    Oil  cans. 
WRIGHT.    Billiard  tables. 

HIGGTNS  &  LANSING.  Means  for  releasing  horses 
and  other  animals,  and  for  leading  them  from  a 
stable. 

LIBBEY.    Detonating  tire  alarms. 
HUMPHREY.    Pressure-reducing  valves. 
This  valve  comprises  a  relatively  rotatable  valve  body 
and  sleeve  enclosed  between  elastic  or  flexible  diaphragms, 
and  having  ports  A,  which  are  made  to  register  more  or 
less  completely  according  to  the  fluctuations  of  pressure 


6056 
6056 

6151 
6174 
6277 

6278 

6335 
6460 
6791 


8929 
7102 


within  the  diaphragm  chamber  by  means  of  links  connect- 
ing the  movable  part  of  the  valve  with  the  said  diaphragm 
and  of  springs  which  tend  to  restrain  the  movement  of  the 
diaphragms. 

7522    MELOTTE.      Centrifugal  separators.      [Date  applied 
for  under  International  Convention,  May  14th,  1904.] 
7607    HOLDEN.    Stays  for  steam  and  other  boilers. 

The  recesses  which  are  cut  in  this  stay  are  subjected  to 
an  external  pressure,  so  that  the  sector-like  portions  are 
brought  into  contact  from  the  external  surface  of  the  stay 
to  a  little  below  the  bottom  of  the  screw-thread  on  the 
stay.  This  process  strengthens  the  stay  against  the  torsional 
strain  which  it  is  subjected  to  when  being  screwed  up. 


7664 
8159 


8252 
8273 


FliANKEL.    Display  fixtures. 

FRIED.  KRUPP  AKT.-GES.  Tip-up  ammunition 
wagons.  [Date  applied  for  under  International 
Convention,  June  2nd,  1904.] 

PAIR  W  RATHER  (Brandt  Cashier  Co.).  Calendars. 

KRONHEIM  &  LEVI.    Cases  for  bottles  and  like. 


7295  LAMME.  Alternating-current  electric  motors.  [Date 
applied  for  under  International  Convention,  May 
3rd,  1904.) 

This  motor  has  a  multiple-wound  armature,  the  windings 
of  which  are  connected  to  a  commutator,  and  with  inductive 


7295 /C5. 


windings  connected  between  commutator  brushes  of  like 
polarity,  the  middle  points  of  said  windings  serving  as  the 
terminals  of  the  armature  winding. 


8477 


9547 


9692 


10083 


HANDEL.  Method  of  ornamenting  glass,  porcelain, 
and  the  like  articles.  [Date  applied  for  under  Inter- 
national Convention,  May  25th,  1904.] 

JOHNSON  (Badische  Anilin  and  Soda  Fabrik).  Manu- 
facture and  production  of  colouring  matter  of  the 
naphthalene  series. 

LAMARRE.  Means  for  fastening  the  covers  of  jars 
and  like  vessels.  [Date  applied  for  under  Inter- 
national Convention,  June  9th,  1904.] 

GRAAFF.  Appliance  for  supporting  and  controlling 
extincteurs. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance  under  the  Patents  Act,  1901. 

1904. 

26927    McMANUS.    Bottle  closures  and  the  like. 
27104    SABY.     Weaving    loom    with    metallic    and  movable 


frames. 


1905. 


2174 

2442 

2552 
6071 
6128 
6643 
8361 
8976 

9544 
9687 
9877 
9927 

10097 
10219 


10317 

10370 
10372 

10464 
104712 
10484 
10534 
10540 

10553 
10601 
10605 
10616 


10789 


DE  STUCKLE.  Apparatus  for  the  manufacture  of 
alkali  or  alkali-hydrates  and  zinc-sulphide. 

MUNN.  Gate  or  valve  mechanism  for  grain  hoppers, 
chutes,  and  the  like. 

DAULAUS.    Power  accumulating  brakes. 

HJALMAR  AAE.  Locks. 

JOHNSTON.    Ore-crushing  machines. 

FLANIGAN.    Whip  supporters. 

SWARTWOUT.    Separating  devices. 

GRANT  &  iMITCHELL.  Apparatus  for  measuring 
water  for  irrigation  and  similar  purposes. 

IHLE.    Speed  indicators. 

DRURY.    Woven  fabric. 

QUENEAU.    Manufacture  of  metallurgical  vessels. 
FREISE.    Permanent  stove  with  grooves  to  carry  off 

the  smoke  gas. 
SCHAFER.    Receivers  for  electric  waves. 
WELTE,    WELTE,    &    WELTE.      Graduating  the 

striking  of  the  keys  in  mechanical  piano  playing 

apparatus. 

FALLENIUS.    Torpedoes,  and  in  launching  tubes  and 

apparatus  therefor. 
FEWGET.    Nut  locks. 

SMITH.    Manufacture  of  films  for  photographic  and 

other  purposes. 
W ELTON.    Shuttles  for  textile  weaving  machines. 
ROSS.    Butter  cutters. 

COLMAN.    Machines  for  uniting  warp  threads. 

JACOHS.    Reversible-section  mattresses. 

MEIGS&  GATHMANN.      Mechanical  time-fuses  for 

explosive  projectiles. 
WEED  ON.    Electric  arc  lamps. 

ZEHNDER.    Wireless  telegraphy  with  earth  currents. 
FULLER.    Fraud  detector  for  electric  meters. 
FLEMING,  nee  IMBERT.    The  method  of  and  means 

for  generating  and  using  hydro-carbon  vapours  for 

heating  and  lighting  purposes. 
VOGEL.    Internal-combustion  or  explosion  motors. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES 

By  C.  H.  Inneb,  M.A. 

(Continued  from  page  8J/4- ) 

36.  The  Reavell  Compound  Air  Compressor 
of  air  compressor  is  (  onstructed  by  Messrs, 
of  Ipswich.    Fig.  122  shows  a  sectional  elevation 


This  type 
Reavell  and  Co., 


through 


the  axis  of  the  shaft,  and  fig.  123  one  at  right  angles  thereto. 
From  the  latter  it  will  be  seen  that  the  crank  drives  four 
connecting  rods,  and  these  in  turn  four  pairs  of  high  and  low 
pressure  guide  pistons  tandem  fashion.  •  The  low-pressure 
cylinders  have  no  suction  valves,  but  each  connecting  rod 
has  two  milled  out  passages,  which  connect  the  cylinder 
with  the  space  in  which  the  shaft  works  during  its  inward  or 


suction  stroke,  but  on  the  return  stroke  are  closed.  There 
are  also  passages  in  the  cylinder  walls,  which  are  opened 
just  before  the  end  of  the  stroke,  thus  ensuring  the  complete 
filling  of  the  cylinder.  On  its  outward  or  return  stroke  the 
air  is  compressed  until  it  lifts  the  discharge  valves,  and  the 
air  passes  into  the  receiver.  All  four  receivers  are  connected 
together  by  bent  pipes,  and  as,  while  one  low-pressure  pistou 
is  compressing,  the  opposite  high-pressure  is  drawing  in  a 
charge  of  air,  the  air  has  to  travel  from  one  side  of  the 
compressor  to  the  other,  and  is  thus  cooled  in  the  bent  pipes, 
which  are  surrounded  by  water.  The  principal  advantage 
of  compound  compression  is,  of  course,  that  the  air  can  be 
cooled  in  an  intermediate  receiver.  When  the  small  piston 
moves  inwards  air  is  drawn  in  through  the  suction  valves  at 
the  side  if  the  tnd  of  the  cylinder,  and  on  its  <  utward  stroke 


Fio.  123.  i  the  air  passes  through  the  delivery  valves  in  its  end  into  a 
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pert  cast  round  the  periphery  of  the  casing.  Three  sides  of 
this  port  are  in  contact  with  the  coolh'g  water  in  the  casing 
or  tank.  The  valves,  one  of  which  is  shown  in  fig.  123,  are 
of  one  size  in  all  sizes  of  compressors,  the  number  being 
governed  by  the  requirements  of  each  size  of  cylinder.  Each 
valve  weighs  less  than  an  ounce,  the  travel  is  only  T\  in., 
and  they  work  noiselessly.  With  a  four-cylinder  machine 
running  at  250  revolutions,  there  are  1,000  deliveries  of  air 


section  through  the  central  spindle  and  the  latter  one 
transverse  thereto.  The  air  supply  is  controlled  by  this,  so 
that  when  no  air  is  required  from  the  compressor  the  inlet 
valve  is  automatically  closed.  Referring  to  rig.  125,  it  will 
be  seen  that  the  inlet  valve  consists  of  two  concentric  rings, 
of  which  the  inner  is  movable,  while  both  have  passages  cut 
in  them.  The  inner  ring  carries  a  spindle  which  has 
attached  to  it  a  weighted  lever  with  a  controlling  spring. 


Fio.  122. 


Fio.  123. 


per  minute,  or  more  than  16  per  second.  This  continuous 
stream  enables  a  large  reservoir  to  be  dispensed  with.  The 
diameters  of  the  low  and  high  pressure  cylinders  are  10  in. 


Fig.  124. 

and  5  in.  respectively,  so  that,  as  the  larger  piston  is  annular, 
the  ratio  of  areas  is  3  to  1.  The  stroke  of  the  pistons  is 
5  in.  The  air  is  admitted  to  the  centre  of  the  casing  through 
the  openings  at  the  end  and  through  an  automatic  inlet 
arrangement,  figs.  122  and  125,  the  former  giving  a  vertical 


To  the  underside  of  the  lever  is  fastened  a  small  piston  rod, 
whose  piston  works  inside  a  cylinder,  the  underside  of  which 
is  in  connection  with  the  air  delivery  pipe.     When  the 


Fio.  127. 

compressor  is  working  normally  the  valve  is  in  the  position 
shown,  so  that  the  ports  are  open,  but  when  the  pressure 
exceeds  a  certain  amount  the  piston  raises  the  lever  and 
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closes  the  passages.  Then,  since  a  vacuum  is  soou  foimed 
in  the  suction  chamber,  the  compressor  requires  very  little 
work  to  drive  it.  Fig.  12G  shows  two  of  these  compressors 
driven,  one  from  each  end  of  the  engine  shaft,  and  fig.  127, 
the  corresponding  diagram  of  torque,  which  is  obviously 
very  uniform.  Two  tests  give  volumetric  efficiencies  of  87 
and  90 -75  per  cent. 

The  latest  type  of  Reavell  Air  Compressor  will  be  dealt 
with  in  the  next  article  of  this  series. 

(To  be  continued. J 


GAS   AS   A   MOTIVE   POWER,   AND  ITS 
RELATIVE  COST* 

By  W.  H.  Laueie,  M.Can.Soc.C.E. 
Gas  was  first  introduced  in  the  year  1793  by  Murdoch,  for 
illuminating  purposes,  and  the  first  reciprocating  gas  engine  was 
introduced  one  year  later  by  Street,  and  in  1801  a  second  patent 
was  taken  out  on  a  gas  engine,  setting  forth  the  advantages  to  be 
gained  by  compressing  the  gas  and  air  bet  ore  entering  the 
explosion  cylinder.  These  two  patents  embodied  two  of  the 
fundamental  principles  upon  the  merits  of  which  later  engines 
were  made  a  practical  success,  although  a  period  of  sixty  years 
elapsed  from  the  date  of  these  patents  before  a  practical  gas 
motor  was  made,  and  even  then  the  consumption  of  gas  per 
horse  power  was  about  100  cubic  feet  per  hour  per  horse  power, 
six  or  seven  times  what  it  is  to-day.  It  was  not  until  1876 
that  a  really  successful  engine  was  produced  by  Otto,  and  from 
that  date  the  gas  engine  has  been  gradually  becoming  a  more 
serious  competitor  of  the  steam  engine,  and  has  within  the  last 


The  coal  is  placed  (in  charges  from  2  to4cwt.)  in  fireclay 
retorts,  hermetically  sealed,  which  have  been  heated  to  the 
necessary  temperature  for  gas  making  (from  1,800  to  2,000 deg.). 
The  coal  is  subjected  to  this  heat  for  a  period  of  five  or  six 
hours,  by  which  time  the  coal  will  have  given  off  all  the  gas 
it  is  capable  of  evolving. 

The  gas,  on  leaviug  the  retorts,  passes  through  a  pipe  leading 
to  the  hydraulic  main,  where  a  portion  of  the  tarry  matter  is 
deposited,  and  the  temperature  reduced  to  about  140  or  150  deg. 

From  the  hydraulic  main  it  is  drawn  off  into  a  surface  con- 
denser, where  the  gas  becomes  cooled  to  normal  temperature, 
about  60  deg.,  and  deposits  the  tar  and  acqueous  vapour  pre- 
viously held  in  suspension. 

From  the  condenser  the  gas  passes  to  the  exhauster,  the 
function  of  which  is  to  remove  the  gas  from  the  heated  retorts 
as  fast  as  it  is  produced,  and  at  the  same  time  force  it  on  with 
sufficient  force  to  pass  it  through  the  various  materials  used  in 
its  purification. 

From  the  exhauster  the  gas  enters  the  apparatus  intended 
for  the  abstraction  of  the  ammonia  in  same,  consisting  usually 
of  a  scrubber,  or  washer,  or  both.  The  function  of  these 
devices  is  to  remove  all  the  "ammonia  and  some  of  the  carbonic 
acid  and  sulphuretted  hydrogen  in  the  gas. 

From  the  scrubbers  the  gas  passes  to  the  purifiers,  where  the 
remaining  impurities — carbonic  acid  and  sulphuretted  hydrogen — 
are  abstracted  by  means  of  lime  and  oxide  of  iron.  Under  this 
process  the  following  are  the  approximate  results  obtained 
from  a  ton  of  Newcastle  coal,  according  to  an  authority  on  the 
subject :  — 

Gas  (10,000  feet)    3801b. 

Tar  (10  gals.)    115  „ 

Ammoniacal  liquor    177  „ 

Coke  (absolute)   1,568  „ 

2,240  „ 


Kin  1. 


few  years  reached  a  stage  where  it  has  entirely  out-distanced  the 
moderate  sized  steam  engine,  owing  to  the  high  efficiency 
obtained  from  recent  improvements  in  the  details  of  construction, 
together  with  improvements  in  the  apparatus  for  generating 
the  gas. 

Gas. — Any  combustible  material,  when  subjected  to  a  high 
temperature  either  by  its  own  combustion,  or,  by  the  appli- 
cation of  external  heat,  will  be  partially  or  wholly  converted  into 
gas.  There  are  three  principal  processes  for  making  gas  from 
teal,  the  products  of  which  are  known  respectively  as:  First, 
illuminating,  or  coal  gas;  second,  water  and  producer  gas; 
third,  semi-water  gas. 

Illuminating  Gas. — The  first  (illuminating,  or  coal  gas)  is 
usually  made  from  bituminous  coal,  as  that  contains  a  larger 
percentage  of  volatile  matter,  and  less  fixed  carbon  than 
anthracite,  it  being  only  the  volatile  matter  that  is  converted 
into  gas,  the  fixed  carbon  remaining  in  the  retorts  in  the  form 
of  coke. 


•Tarerread  before  the  Meet swical  Section  o£  the  Canadian  Society  of  Grvil 
Engineers,  23rd  March,  1905. 


Water  Gas. — About  1784,  Cavendish  discovered  that  hydrogen, 
which  had  been  previously  known  as  "  inflammable  air,"  was 
oue  of  the  component  parts  of  water,  but  no  practical  use  was 
made  of  the  discovery  until  1824,  when  J.  II.  Ibbetson  took  out 
a  patent  for  a  special  method  of  making  illuminating  gas,  by 
passing  steam  through  a  mass  of  incandescent  carbon;  and  even 
then  no  apparatus  was  designed  that  could  be  considered  a 
commercial  success,  until  about  40  years  after.  Among  the 
water  gas  processes  in  use  today,  that  of  the  Loomis-Pettiboue 
is  one  of  the  most  widely  known  in  America. 

This  plant  consists  of  two  generators  from  5  to  11  ft.  in 
diameter,  and  from  12  to  18  ft.  in  height,  and  steam  boiler, 
with  necessary  valves,  etc.  The  generators  are  lined  with  fire- 
brick, with  firebrick-arched  grates,  ashpit,  and  flue  to  boiler 
in  the  bottom.  They  are  provided  with  a  door  on  top  for  firing 
and  admission  of  air,  two  cleaning  doors  above  the  grate  and 
one  below  the  grate  into  ashpit. 

The  vertical  boi'er  is  of  the  multitubular  type,  and  of  suit- 
able size  to  correspond  to  the  generators,  and  is  connected  at 
its  base  with  the  generators.  An  exhauster  is  connected  with 
the  top  of  the  boiler  beyond  the  producer  valve. 
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In  Operation. 

The  generators  arc  supplied  with  a  layer  of  coke  about  5  ft. 
thick,  which  is  ignited  at  the  top,  the  exhauster  creating  a 
downward  draught;  when  this  body  of  fuel  is  ignited,  coal  is 
charged  at  intei\als,  raising  the  fuel  bed  to  about  8ft.  above 
giates,  and  there  maintained. 

Bituminous  coal  is  generally  used  and  is  fed  through  the  feed 
door  in  the  top  of  the  generator.  Air  is  also  admitted  through 
the  same  doors  and  by  means  of  the  exhauster  is  drawn  down 
through  the  grates  and  ashpits  of  the  generators,  up  through 
the  vertical  boiler  and  then  to  scrubbers  and  exhauster,  from 
which  it  is  delivered  to  gas  bolder. 


the  coal  is  converted  into  fixed  gases  that  can  be  conducted  ony 
distance  through  ordinary  pipes,  and  at  any  temperature  or 
pressure. 

In  operation,  a  plant  such  as  I  have  described  will  produce 
about  three  volumes  of  producer  gas  to  one  of  water  gas.  The 
production  per  ton  of  bituminous  coal  is  about  35,000  to  45,000 
cubic  feet  of  water  gas,  and  100,000  to  150,000  cubic  feet  of 
producer  gas. 

This  system  is,  however,  more  especially  adapted  to  large 
power  plants,  and,  except  under  special  conditions,  is  of  greater 
capacity  than  's  required  for  small  units. 

Semi-water  Gas. — In  order  to  produce  a  cheap  apparatus  for 
small  plants,  extensive  experiments  have  been  made,  resulting 
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When  the  exhauster  has  brought  the  fuel  up  to  a  state  of 
incandescence,  the  charging  doors  are  closed,  and  valves  altered, 
eo  as  to  direct  the  flow  of  gas  as  desired.  Steam  is  then  turned 
into  the  ashpit  of  one  generator,  and,  in  passing  through  the 
ir.candescent  coal,  is  decomposed,  forming  gas.  From  the  first 
generator  tbe  gas  passes  through  the  connecting  pipes  shown 
near  the  top  of  the  generators,  and  down  through  the  second 
generator,  then  into  the  base  of  boiler  and  up  through  the 
same,  and  thence,  alter  being  washed  in  a  scrubber,  is  passed 
to  gas  holder. 


in  what  is  known  as  the  semi-water  gas  producer.  Since  then 
a  large  number  of  different  makes  have  been  placed  on  the 
market,  in  sizes  from  8  horse  power  and  upwards.  This  is 
an  evolution  of  the  water  gas  apparatus — i.e.,  in  the  water-gas 
plant,  steam  and  air  are  supplied  alternately,  whereas  in  the 
semi-water  plant,  the  steam  and  air  are  supplied  at  the  same 
time,  and  the  amount  of  steam  so  reduced  in  volume  as  not  to 
interfere  with  the  temperature  of  the  fuel  (usually  about  1  lb. 
of  steam  per  pound  of  fuel  consumed).  The.  general  form  of 
apparatus  comprises  the  following  principal  parts,  viz.: — • 


Fio.  3. 


Water  gas  is  made  for  about  five  minutes,  when  the  tem- 
perature of  the  fuel  beds  having  been  considerably  reduced, 
the  steam  is  shut  off  and  the  process  reversed. 

The  process  of  making  water  and  producer  gas  is  alternated 
at  intervals  of  five  minutes  or  so.  In  making  the  second  run  of 
water  gas  the  course  of  the  steam  is  reversed — i.e.,  the  steam  is 
turned  into  the  ashpit  of  No.  2  generator  and  down  through 
No.  1. 

While  the  fires  are  being  blasted,  and  during  the  making  of 
water  gas,  the  hot  gases,  in  passing  through  the  boiler,  give  up 
a  large  proportion  of  their  heat  for  the  production  of  steam  to 
be  used  under  generators  for  decomposition. 

The  great  advantage  of  the  double  generators  is  that  as  all 
the  gas  is  made  to  pass  through  the  fire,  the  tarry  matter  from 


1.  The  producer,  or  generator. 

2.  The  saturator. 

3.  The  hydraulic  box. 

4.  The  coke  scrubber. 

Producer. — The  producer  is  a  cylindrical  steel  shell  lined  with 
firebrick  and  fitted  with  a  revolving  grate.  There  is  an  annular 
space  between  the  brickwork  and  the  outer  shell,  through  which 
the  air  for  the  combustion  of  the  fuel  passes  from  the  saturator 
to  the  bottom  of  the  producer.  A  central  collecting  bell  is 
suspended  from  the  top  and  keeps  the  fuel  at  a  uniform  level. 
One  or  two  charging  honpers  are  provided,  either  in  the  centre 
<  r  one  on  each  side  of"the  bell.  The  bottom  of  the  producer 
is  closed  by  a  water  seal,  which  permits  of  cleaning  and 
removal  of  ashes  without  interrupting  the  continuous  operation 
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of  the  plant.  The.  air  and  steam,  in  passing  upward  through 
the  incandescent  fuel,  combines  with  the  carbon  in  the  formation 
of  gas. 

Saturator. — The  saturator  is  a  water-jacketed  pipe  or  vessel 
in  which  the  water  is  maintained  at  a  constant  level.  The  gas, 
as  it  passes  from  the  producer,  is  hot;  the  saturator  not  only 
reduces  the  temperature,  but  the  entering  air  in  its  passage 
through  the  saturator  on  its  way  to  the  bottom  of  the  producer, 
ccmes  in  contact  with  the  heated  water,  and  picks  up  a  certain 
amount  of  steam  vapour,  which  on  its  course  through  the  tire 
increases  the  calorific  value  of  the  gas  there  being  formed. 

In  some  cases  the  separate  satuiator  is  dispensed  with  and  an 
evaporator  attached  to  the  top  of  the  producer  which  supplies 
the  necessary  steam. 

Hydraulic  Box. — From  the  saturator  the  gas  passes  to  the 
hydraulic  box  which  acts  as  a  seal  and  prevents  the  gas  from 
backing  up  into  the  producer.  It  is  provided  with  an  inclined 
water  trough  which  permits  the  removal  of  accumulated  dust; 
the  gas  then  enters  the  coke  scrubber. 

Coke  Scrubber. — This  is  a  cylindrical  steel  shell  filled  with  coke 
through  whidh  a  small  quantity  of  water  trickles.  The  gas  is 
here  cleaned  of  any  tarry  products  it  may  contain,  and  is  cooled 


posed  of  one-fifth  oxygen  and  four-fifths  nitrogen),  thereby  pro- 
uucing  a  very  weak  or  lean  gas,  as  nitrogen  has  no  value  in 
heat  or  in  heat  energy. 

The  principle  upon  which  the  producer  operates  is,  that  limit- 
ing the  amount  of  air  and  oxygen  admitted  to  the  fuel  to  one 
half  what  would  be  required  for  complete  combustion,  or  133 
lb.  per  pound  of  carbon,  carbonic  oxide  gas  is  formed  instead 
of  carbonic  acid  gas  (the  latter  being  a  product  of  complete 
combustion).  As  the  steam  passing  through  the  incandescent 
bed  of  fuel  is  disintegrated,  the  oxygen  combining  with  the 
carbon  and  the  hydrogen  remaining  in  the  gas,  very  much 
increases  its  quality;  owing  to  its  high  heat  value  and  the 
quantity  of  air  necessary  being  reduced  and  to  the  oxygen 
obtained  from  the  disintegration  of  the  steam,  the  nitrogen  is 
reduced  in  like  ratio. 

In  semi-water  gas  the  heat  value  is  increased  to  about  150 
B.T.TJ.  per  cubic  foot,  and  in  straight  water  gas  about  300 
B.T.U.  per  cubic  foot. 

Illuminating  gas,  owing  to  its  bejng  made  in  air-tight 
retorts,  is  almost  entirely  free  from  nitrogen. 

The  following  table  gives  an  appproximate  percentage  of  the 
principal  constituents  of  the  four  different  kinds  of  gas:  — 


Horse  Power  for  Different  Qualities  of  Gas. 
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Fio  4. 


to  atmospheric  temperature,  and  finally,  before  reaching  the 
engine,  the  gas  passes  through  the  sawdust  scrubber. 

Sawdust  Scrubber. — This  is  fitted  with  trays  filled  with  saw- 
dust or  other  similar  material  which  exposes  the  gas  to  a  very 
large  surface,  and  removes  the  last  vestige  of  fine  ash  or  other 
solid  matter  which  may  have  been  carried  over. 

Under  some  circumstances  the  sawdust  scrubber  is  not 
necessary,  the  gas  being  sufficiently  clean  after  leaving  the  coke 
scrubber  for  engine  use. 

Starting. — To  start  the  plant  a  small  hand  blower  is  used,  the 
fire  is  started  in  the  generator,  and  coal  added.  The  atmo- 
spheric valve  is  opened,  and  the  blower  used  until  the  fuel 
becomes  incandescent,  and  in  a  condition  to  give  off  gas  (which 
usually  takes  from  10  to  15  minutes)  when  the  atmospheric 
valve  ie  closed  and  the  gas  allowed  to  pass  through  the 
apparatus.  The  engine  is  then  started,  and  the  production  of 
the  gas  becomes  automatic;  the  suction  stroke  of  the  engine 
furnishes  the  draught  through  the  fuel  and  draws  sufficient  air 
and  steam  to  combine  with  the  carbon  to  keep  up  the  supply 
of  gas. 

Fuel. — The  fuel  most  suitable  for  consumption  in  the  semi- 
water  gas  producer  is  anthracite,  owing  to  its  freedom  from 
sulphur,  smoke  and  other  impurities,  and  the  product  of  a  ton 
of  coal  is  about  160,000  cubic  feet  of  gas. 

Of  the  different  kinds  of  gas  here  mentioned,  the  illuminating 
gas  is  by  far  the  richer,  or  higher  in  heat  units,  containing 
about  600  heat  units  per  cubic  foot. 

The  second  in  point  of  calorific  value  is  the  water  gas, 
containing  about  300  heat  units  per  cubic  foot. 

The  third  is  semi-water  gas,  containing  about  150  heat  units 
per  cubic  foot. 

And  the  lowest  in  calorific  value  is  the  producer  gas,  con- 
taining about  110  heat  units  per  cubic  foot.  This  latter  is  due 
to  the  fact  that  the  gas  is  obtained  by  a  combination  of  oxygen 
and  carbon,  but  to  get  the  required  volume  of  oxygen,  we  have 
bo  introduce  four  times  the  volume  of  nitrogen  (as  air  is  com- 
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Relative  power  developed  with  various  qualities  of  gas  is 
shown  in  diagram,  fig.  4,  in  which  semi-water  gas  at  150  B.T.U. 
is  taken  as  standard. 


Producer  gas  of   110  B.T.U.  =    90  H.P. 

Semi-water  gaa  of   150      „  =  100  ,, 

Water  gas  of   300     „  =112  „ 

Coal  gas  of   600     „  =  117  „ 

Relative  Cost  of  Power. 

In  making  a  comparison  of  the  costs  of  the  various  motive 
powers,  to  simplify  the  matter  we  will  consider  the  question  of 
fuel  only,  except  in  the  case  of  illuminating  gas,  which  we  can 
only  consider  at  its  cost  ($1-00)  per  1,000  cubic  feet  (4s.  2d.). 

Gasoline. — The  consumption  of  gasoline  in  a  gasoline  engine 
is  one-eighth  of  a  gallon  per  B.H.P.  hour.  This  at  .20  cents 
per  gallon  will  figure  out  as  follows.:  — 

•125  x  10  x  312  =  390  gallons  at  20  cents  =  §78  00  per  B.H.P. 
per  annum  (,£16  5s.). 

Illuminating  Gas  with  the  Modern  Gas  Engine. — A  B.H.P. 
can  be  produced  with  from  14  to  16  cubic  feet  of  illuminating 
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gas,  or  ail  average  of  15  ft.  per  hour.  This  would  figure  out 
as  follows :  — 

15  X  10  (hours  per  day)  =  150  x  312  (days  per  year)  =  46,800 
t  abic  feet  at  $100  =  $46  80  per  annum  per  B.H.P.  (,£10  3s.  4d.). 

Steam. — The  average  automatic  high-pressure  engine  of  small 
powers  requires  from  4  to  8  lb.  of  coal  per  hour  per  B.H.P., 
take  the  average  61b.;  this  figures  out  as  follows:  — 

6  X  10  (hours  per  day)  x  312  =  18,720  lb.  at  $4  00  per  ton  = 
$3744  per  B.H.P.  per  annum  (£7  16s.  2d.). 

Semi-water  Gas  from  Anthracite  Coal. — The  most  reputable 
gas  engine  builders  will  guarantee  their  engines  to  develop  a 
B.H.P.  on  1  lb.  of  coal  in  the  generator;  this  will  figure  out  as 
follows :  — 

1  x  10  x  312  =  3,120  lb.  of  coal,  $5  00  per  ton  =  $7  80  per 
B.H.P.  per  annum  (<£1  12s.  6d.). 

Semi-vater  Gas  from  Gas  Coke. — The  author  has  recently 
obtained  a  copy  of  a  test  of  an  electric  power  plant  of  about 
80  horse  power.  The  fuel  was  common  gas  coke  and  the  con- 
sumption was  '921b.  per  hour  per  B.H.P.;  this  figures  out  as 
follows :  — 

92  X  10  x  312  =  2,870  lb.  of  coke  at  $4  00  =  $5"74  per  B.H.P. 
per  annum  (£1  4s.). 

Water  Gas. — With  large  gas  plants  of  500  horse  power  and 
over,  the  Crossiey  Brothers  can  produce  a  B.H.P.  on  -801b.  of 
bituminous  coal  per  B.H.P.;  this  would  figure  out  as  follows:  — 

•80  X  10  X  312  =  2,870  lb.  of  bituminous  coal  at  $4  00  =  $5  00 
per  B.H.P.  per  annum  (£1  Is). 

From  the  foregoing  it  will  be  seen  that  the  gas  engine  with  a 
suitable  gas  producer  will  generate  power  at  a  lower  rate  of 
cost  than  any  other  source  of  power,  although  it  is  only  within 
the  last  few  years  that  it  has  been  brought  to  its  present  high 
efficiency.  Increased  sizes  and  higher  compressions  are  the 
most  marked  features  in  its  recent  development.  These  changes 
have  necessitated  material  modifications  of  design. 

Strains,  due  to  increased  heat,  and  higher  pressures,  made  the 
operation  of  the  large  valves  and  the  older  designs  an 
impossibility;  therefore,  new  devices  were  necessary  to  over- 
come the  new  requirements. 


STEEL;  ITS  MANUFACTURE  AND  CLASSIFI- 
CATION, WITH  SPECIAL  REFERENCE  TO 
HARDENING  AND  TEMPERING. 

Continued  from  page  888. 

Alloy  Steels. — In  reviewing  carbon  steel  we  have  seen 
that  an  increase  in  the  percentage  of  carbon  is  attended 
with  increased  hardness.  In  these  days,  however,  we 
cannot  base  the  definition  of  steel  entirely  on  the  peculiarity 
due  to ,  carbon,  since  there  are  other  elements  that  can 
confer  hardness  to  the  iron.  Iron  readily  alloys  with 
different  metals,  such  as  aluminium,  chromium,  molyb- 
denum, manganese,  nickel,  palladium,  platinum,  rhodium, 
titanium,  tungsten,  uranium,  vanadium,  and  many  very 
important  and  remarkable  results  are  obtained  from  the 
resulting  alloys.  The  only  metals  that  we  need  consider 
for  our  purpose  are  chromium,  manganese,  and  tungsten, 
since  alloy  steels  containing  these  three  metals  lend  them- 
selves to,  and  are  particularly  suitable  for,  cutting  tools 
which  have  to  deal  with  work  under  conditions  such  that 
require  the  tool  to  be  not  only  harder  than  can  be  expected 
in  the  case  of  ordinary  carbon  steels,  but  also  capable  of 
greater  endurance  under  the  two  special  circumstances  of 
modern  increased  speeds,  or  to  deal  with  the  machining 
of  very  hard  materials. 

Chromium  is  used  extensively  in  the  production  of 
special  steels,  as  armour  plates,  axles,  projectiles,  and  tool 
steels.  The  chrome  iron  ores,  as  found  in  either  Asia 
Minor,  Bohemia,  France,  Norway,  North  America,  Silesia, 
and  Shetland  Isles,  are  the  sources  from  which  the  alloy 
of  iron  with  chromium  is  obtained.  Ferro-chromium  is 
prepared  as  a  commercial  article  in  a  variety  of  grades, 
having  different  percentages  of  carbon  and  chromium. 
A  grade  specially  valuable,  and  used  in  the  manufacture 
of  high-class  tool  steel,  is  0'5  to  1  per  cent  carbon  and 
65  to  70  per  cent  chromium.  In  the  finished  tool  steel, 
such  as  very  hard  turning  tools,  the  quantity  of  chromium 
varies  between  2  and  3  per  cent. 

All  steel  contains  some  manganese,  although  the  narrow 
limits  of  its  contents,  0'2  to  1  per  cent,  as  usually  present 


in  ordinary  finished  commercial  carbon  steels,  does  not 
materially  influence  the  properties  of  the  steel.  Manganese 
frequently  occurs  in  iron  ores,  and  is  partially  reduced 
along  with  the  iron  5  to  20  per  cent.  Manganese  will 
result  in  the  production  of  a  white  pig  iron  in  a  highly 
crystalline  condition,  containing  a  large  amount  of  carbon 
in  chemical  combination.  This  is  called  "  spiegeleisen," 
on  account  of  the  beautiful  bright  appearance  of  its 
crystalline  plates,  a  condition  which  disappears  if  the 
manganese  is  increased  above  20  per  cent. 

An  alloy  used  extensively  in  steel  making  is  that  known 
as  ferro-manganese,  containing  from  75  to  87  per  cent  man- 
ganese alloyed  with  steel.  Manganese  produces  a  material 
that  is  hard,  tough,  strong,  and  non-magnetic,  and  gives 
varying  results  according  to  the  percentage.  If  1  to  3 
per  cent  manganese  be  present  the  steel  is  brittle  and 
unworkable,  and  up  to  7'5  per  cent  the  .steel  may  be 
likened  to  glass  for  brittleness,  and  beyond  7'5  per  cent 
the  extreme  hardness  begins  to  disappear ;  but  all  man- 
ganese alloys  possess  extraordinary  qualities  of  hardness, 
combined  with  toughness,  such  as  do  not  occur  in  the 
case  of  any  other  alloy.  Manganese  steels  are  so  hard 
that  they  cannot  be  machined,  but  may  be  forged  into 
various  shapes  as  easily  as  very  mild  steel,  and  the  ordinary 
process  of  quenching  in  water  toughens,  but  does  not 
harden,  manganese  steel.  Sudden  quenching  at  a  high 
heat  will  improve  the  tensile  strength  and  elongation. 

Tungsten  is  chiefly  prepared  from  Wolfram  ore,  and 
the  metal  readily  alloys  with  iron  to  form  ferro-tungsten. 
When  alloyed  with  carbon  steels  tungsten  plays  an 
important  part  in  helping  to  confer  great  hardness  upon 
the  steel,  but,  in  the  absence  of  carbon,  the  presence  of 
tungsten  will  have  very  small  influence  on  the  physical 
properties  of  the  steel.  Further,  whilst  tungsten  has 
practically  no  appreciable  effect  on  the  magnetic  properties 
in  low-carbon  steels,  it  is  of  great  value  in  high-carbon 
steels,  since  by  its  coercive  power  with  regard  to  magnetism 
it  greatly  increases  the  power  of  the  steel  to  retain  the 
magnetism ;  consequently  tungsten  is  an  important  metal 
in  connection  with  special  magnet  steels,  and  a  high 
percentage  will  improve  the  magnetic  properties  of  the 
steel  very  considerably.  The  composition  of  the  steel  used 
for  permanent  magnets  is  somewhat  similar  to  a  special 
tool  steel,  but  as  a  magnet  steel  is  not  required  for  cutting 
purposes,  its  composition  is  arranged  so  as  to  make  most 
effective  its  properties  of  retaining  magnetism. 

The  addition  of  tungsten  will  impart  a  fine-grained 
structure  to  a  carbon  steel,  and  the  fracture  of  a  tool  steel 
containing  about  1"3  per  cent  carbon  and  3  per  cent 
tungsten  may  be  likened  to  a  mole's  back,  so  fine  and 
velvety  is  the  grain. 

Self  =  hardening'  Steel. — Self-hardening  steels  are  alloys 
of  iron,  carbon,  tungsten,  and  manganese,  and,  in  some 
instances,  chromium  and  other  metals  are  added  to  bring 
about  certain  improvements  in  the  qualities  of  the  steel. 
These  steels  are  called  self-hardening,  because  if  they  are 
heated  to  a  temperature  of  about  1 ,200  deg.  Cen. — nearly 
a  welding  heat — and  allowed  to  cool  in  the  air,  they  become 
very  hard. 

The  more  correct  term  is  "  air-hardening  "  steel,  as  a 
distinction  from  carbon  or  "  water-hardening  "  steel.  These 
special  steels  are  easily  strained,  so  that  it  is  not  usual 
to  bring  them  in  contact  with  water,  on  account  of  the. 
great  risk  of  cracking. 

There  are  so  many  varieties  of  the  so-called  self-hardening 
steels,  eight  of  which  are  shown  in  Table  VIII.,  that  it  is 
quite  impossible  to  indicate  any  definite  temperature  or 
method  of  dealing  with  this  class  of  steel.  In  order  to 
obtain  the  best  results  it  is  best  to  follow  the  instructions 
of  the  maker,  as  a  glance  at  the  table  will  show  how  the 
contents  of  carbon,  tungsten,  and  manganese  varies  in 
different  makes.  Most  of  them  may,  however,  be  forged 
between  the  temperatures  equal  to  bright  orange  and 
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bright  yellow,  and  cannot  be  safely  worked  below  a  bright 
orange.  The  more  quickly  these  steels  are  cooled  from 
about  1,200  deg.  Cen.  the  harder  they  will  be,  and  the 
speedy  cooling  may  be  obtained  by  means  of  a  blast.  All 
self-hardening  or  air-hardening  steels,  even  if  they  will 
harden  in  ordinary  atmospheric  air  pressure,  may  be  made 
much  harder  by  means  of  the  pneumatic  blast,  but  some 
makes  cannot  be  appreciably  hardened  unless  a  blast 
pressure  of  10  to  30  lb.  be  employed.  Under  these  con- 
ditions the  steel  is  essentially  a  blast-hardening  steel. 

TABLE  VIII— High-speed  Steels. 


Carbon 

Manganese. 

Silicon. 

Tungsten. 

English  steel  . 

1-07 

2-53 

0-33 

5  74 

English  steel  . . 

1-71 

1-8 

0-81 

7'75 

English  steel  . . 

1-60 

2-11 

o-ic 

6-38 

English  steel  . . 

2-30 

2-57 

1-05 

6-12 

English  steel  . 

2-06 

2-66 

o-o.r. 

6-73 

English  steel  . . 

2-35 

3-3S 

0-15 

11-02 

'Austrian  steel . . 

1-78 

1-85 

101 

9'72 

"German  steel  . 

2-01 

1-78 

1-08 

9-50 

t  Magnet  steel  .. 

0-62 

0  55 

0-09 

5-7 

•  "Tool  Steel,"  by  Otto  Thallner. 

t  "  The  Metallurgy  of  Steel,"  bv  V.  W.  Harbord  and  J.  W.  Hall. 

The  author  has  known  instances  when  this  class  of  steel 
could  not  l)e  hardened  even  in  a  blast,  and,  in  his  opinion, 
when  a  turning  tool  cannot  be  hardened  at  its  cutting- 
point  by  means  of  an  air  blast,  then  it  should  be  thrown 
upon  the  scrap  heap.  It  is  owing  to  the  presence  of 
manganese  and  tungsten  that  these  steels  will  harden  when 
'allowed  to  cool  in  ordinary  air,  and  which  enables  them 
to  retain  the  hardness  in  some  makes  almost  up  to  a  visible 
red  heat,  and  it  is  this  air-hardening  property  that  makes 
it  so  necessary  that  self-hardening  steels  should  be  packed 
in  an  air-tight  vessel  for  annealing.  Until  recently,  the 
use  of  these  steels  was  confined  to  simple  forms  of  turning 
and  boring  tools,  where  only  forging  and  grinding  were 
necessary,  but  now  it  is  possible  for  these  steels  to  be 
annealed  so  that  they  may  be  as  readily  machined  and 
filed  as  ordinary  carbon  steels.  They  are  being  used  for 
many  special  purposes,  such  as  complicated  forming  cutters 
and  twist  drills,  giving  great  advantages  of  lasting  qualities 
and  increased  speed  of  production,  besides  being  valuable 
in  instances  where  there  is  a  danger  of  loss  in  the  hardening- 
bath,  due  to  over-heated  carbon  steel.  It  may  here  be 
mentioned  that  in  the  case  of  cutters  and  twist  drills  being- 
made  of  air-hardening  steel,  they  are  generally  quenched 
in  oil,  the  reason  being  on  account  of  the  great  difficult}' 
in  cooling  the  whole  of  the  tool  with  the  ordinary  available 
means  of  air-pressure  arrangements. 

What  causes  the  steel  to  have  this  property  of  air 
hardening  in  ordinary  air?  Let  us  see.  A  steel  containing 
a  small  percentage  of  carbon  and  manganese,  but  3  per 
cent  of  tungsten,  will  work  like  mild  steel;  that  is"  to  say, 
it  has  no  hardening  properties,  but  it  is  difficult  to  forge, 
and  is  hot  short.  Now,  if  carbon  is  added,  and  the 
percentage  of  manganese  kept  low,  it  will  harden  when 
quenched  like  ordinary  carbon  steel,  but  it  has  no  self- 
hardening  properties,  and  is  very  difficult  to  work.  If  the 
percentage  of  manganese  be  raised  to  3  per  cent,  the 
result  will  be  a  steel  having  the  usual  self-hardening 
properties.  According  to  this,  it  would  seem,  then,  that 
manganese  is  the  metal  which  creates  the  self-hardening 
properties  in  the  steel. 

In  the  words  of  Metcalf,  tungsten  is  the  "  mordant " 
that  holds  the  carbon  in  solution,  and  enables  the  steel 
to  retain  its  hardness  at  comparatively  high  temperatures. 

(To  be  continued.) 


THE  IMPROVEMENT  OF  LONDON  TRAFFIC* 


The  authors  first  refer  to  the  exhaustive  evidence  collected 
by  the  Royal  Commission  on  London  Traffic  and  to  the  appoint- 
ment of  an  Advisory  Board  of  Engineers  to  assist  the  Commis- 
sioners, which  they  suggest  warrant  the  expectation  that  the 
forthcoming  report  will  deal  with  the  needs  of  London  in  a 
comprehensive  manner.  This  evidence  shows  that  the  traffic 
conditions  of  London  are  unsatisfactory,  and  will  become  worse 
if  means  are  not  taken  for  their  improvement. 

After  remarking  that  considerable  amelioration  of  existing 
conditions  will,  or  can,  undoubtedly  be  effected  by  an  extension 
of  the  powers  of  the  police  in  connection  with  the  regulation  of 
traffic,  and  by  the  construction  of  local  widenings,  the  electrifi- 
cation of  suburban  railways,  and  the  completion  of  the  tube  lines 
already  authorised,  the  authors  point  out  that  more  drastic 
measures  are  required  to  adequately  relieve  the  present  con- 
gestion of  traffic  and  to  provide  for  future  expansion.  They 
suggest  that  new  main  avenues  should  be  made  through  London, 
and  point  out  that  they  are  supported  in  their  views  by  the 
weight  of  evidence  given  before  the  Royal  Commission  on  London 
traffic. 

Discussing  the  conditions  to  be  fulfilled  by  new  thoroughfares 
or  main  avenues,  the  authors  show  that  they  must  tap  existing 
centres  of  traffic  and  extend  to  the  more  distant  suburbs.  To 
be  effective  they  must  pass  over  or  under  all  important  cross 
streets  within  the  central  area,  and  should  provide  a  special 
track  for  motor  vehicles.  Railways  and  tramways  must  be  con- 
structed along  such  main  avenues  not  only  to  assist  in  defraying 
their  cost,  but  to  enable  the  working-class  population  disturbed 
to  be  economically  rc-housed  on  the  outskirts  of  London,  and  to 
assist  in  providing  for  the  ever-increasing  demand  for  rapid 
passenger  transport  to  and  from  the  central  area  of  the  metro- 
polis. 

Realising  that  no  useful  discussion  on  these  broad  suggestions 
could  take  place  without  reference  to  concrete  proposals,  since 
the  kernel  of  the  whole  matter  lies  in  the  practicability  of  the 
proposed  works  in  regard  to  cost  and  in  their  effect  upon  busi- 
ness, the  authors  describe  the  scheme  laid  by  them  before  the 
Royal  Commission  on  London  Traffic  last  year,  and  offer  it  as  a 
basis  for  the  discussion  of  the  general  principles  involved.  Their 
chief  proposals  are  for  two  main  avenues  through  London  from 
north  to  south  and  from  west  to  east  respectively.  The  north  to 
south  main  avenue  is  designed  to  commence  near  Enfield  and 
to  extend  through  Tottenham,  South  Hornsey  and  Highbury, 
past  the  Parcels  Post  Office  and  Mount  Pleasant,  through 
Hatton  Garden,  across  Holborn,  the  Strand,  and  the  river 
Thames  to  St.  George's  Circus.  Thence  through  Camberwell, 
Lambeth,  and  West  Duhvich  to  the  neighbourhood  of  Croydon. 

The  west  and  east  main  avenue  is  intended  to  commence  near 
Hounslow  and  to  pass  through  Ealing,  Acton  and  Notting  Hill, 
Paddington  and  Marylebon©  to  a.  junction  with  the  north  and 
south  main  avenue  at  Mount  Pleasant.  From  Mount  Pleasant 
this  avenue  would  continue  eastwards  via  Liverpool  Street, 
through  Stepney,  Bow  Common,  and  East  Ham  to  the  neigh- 
bourhood of  Dagenham.  These  main  avenues  would  together 
be  forty-eight  miles  long,  and  the  authors  propose  that  for  rather 
more  than  half  their  length  they  should  be  constructed  with 
upper  and  lower  roadways,  the  former  passing  over  all  cross 
traffic,  and  the  whole  design  constituting  a  double-decked  street. 
Each  avenue  would  be  160  ft.  wide,  would  provide  a  special  road 
for  fast  motor  traffic,  a  double  Hue  of  tramway,  and  a  double  line 
of  railway,  the  latter  being  situated  either  overhead  as  in  the 
ease  of  the  suspended  railway  at  Elberfeld  in  Germany;  in 
shallow  subway,  immediately  below  the  main  avenue,  or  in  tube 
at  a  greater  depth. 

The  authors  go  very  carefully  into  the  important  question  of 
cost  and  show  that  the  expenditure  on  land  could  be  almost 
entirely  recouped  by  purchasing  on  both  sides  of  the  avenues 
land  in  excess  of  that  required  for  the  roads,  and  selling  the 
surplus  at  its  improved  value.  The  earnings  of  the  railways  and 
tramways,  calculated  on  the  basis  of  zone  fares  varying  from 
l-12tli  to  l-8th  of  a  penny  per  mile,  would,  the  authors  say,  be 
sufficient  to  defray  the  expenditure  on  their  construction  as 
well  as  on  that  of  the  main  avenues.  Apart  from  the  railways 
and  tramways  the  total  cost  of  the  forty-eig-ht  miles  of  main 
avenues  suggested  is  placed  at  .£21,311,000,  which,  it  is 
estimated,  could  be  repaid  with  interest  from  the  surplus 
earnings  of  the  railways  and  tramways  within  a  p?riod  of  forty 
years  and  upwards  from  the  completion  of  the  works,  dependent 
upon  the  type  of  railway  adopted. 


Messrs.  the  Mirrlees  Watson  Co.  Ltd.,  Glasgow,  send 
us  a  pamphlet  describing  and  illustrating  the  surface  con- 
densing plant  installed  by  them  at  the  Brimsdown  Power 
Station  of  the  North  Metropolitan  Electric  Power  Supply  Co. 
The  plant  consists  of  five  complete  sets  of  surface  condensers 
and  air  pumps. 


*  Abstrart  of  a  paper  read  before  the  Society  of  Engineers,  .Tune  5th  1905,  by 
Mtssrs.  C.  S.  Meik  and  W.  Beer. 


1038 


THE    PRACTICAL  ENGINEER. 


[June  30,  1905 


The  Clyde  —Since  our  last  report  the  orders  hooked  on  the 
Clyde  for  new  vessels  have  been  miserably  few.  But  the 
number  launched,  and  the  tonnage  thereof,  has  been  consider- 
ably high  The  most  important  unit  of  the  number  was  H  M  S 
Cochrane,  from  the  yard  of  the  Fairfield  Shipbuilding  and 
Engineering  Company  Limited,  Govan.  She  is  a  cruiser  ot  the 
Duke  of  Edinburgh  class,  the  contract  for  which  was  fixed  bv 
the  Admiralty  iu  September,  1903,  thus  taking  only  some  twenty 
months  in  the  building,  a  highly-creditable  performance  for 
a  vessel  of  this  class.  Her  dimensions  are:  Length  480ft  • 
beam,  73 £  ft. ;  draught,  27  ft. ;  displacement,  13,520  tons;  I.H  P.' 
24,000;  spesd,  22£  knots;  and  a  coal  capacity  at  load'drauglit 
of  1,000  tons.  This  type  is  of  slightly  less  displacement  (horse 
power  and  speed)  than  the  Drake  class— of  which  the  Good 
Hope  was  built  at  Fairfield— but  they  will  carry  heavier  arma- 
ment. The  idea  embodied  in  the  design  of  the  Duke  of  Edin- 
burgh class  is  combination  of  the  armament  of  a  first-class 
battleship  with  the  protection  of  a  second  class  in  conjunction 
with  the  speed  of  a  cruiser.  Instead  of  six  6  in.  guns,  she  will 
carry  four  9  2  in.,  with  the  addition  of  a  central  citadel  for 
the  protection  of  the  secondary  armament,  numbering  38 
smaller  guns.  It  might  be  noted  that  steam  will  be 
supplied  by  19  Yarrow  water-tube  and  6  single-ended  cylindrical 
boilers,  made  by  the  builders.  Messrs.  Russell  and  Company 
Port  Glasgow,  had  three  launches.  The  Hillglado,  a  steel  spar- 
decked  screw  steamer,  built  to  the  order  of  Messrs.  Huo-h  Evans 
and  Company,  Liverpool.  Her  dimensions  arc:  °Len°-th 
340  ft.  by  48  ft.  by  28  ft,  6  in.,  with  a  dead-weight  carrying 
capacity  of  6,200  tons.  As  also,  the  Dunclutha,  another  steel 
spar-decked  screw  steamer,  to  the  order  of  Messrs.  Arbuckle  and 
Steele,  Glasgow.  She  is  built  to  the  highest  class  at  Lloyd's 
with  the  following  dimensions  :     Length,  345  ft.  by  49  ft.  9  in  by 

28  ft.  5  in.,  with  a  dead-weight  carrying  capacity  of  6,600  tons. 
Ihe  engines  and  machinery  are  by  the  Clyde  Shipbuilding  and 
Engineering  Company,  Port  Glasgow,  the  cylinders  being  24  in 
40  in.,  65in.,  by  45  in  stroke.  While  their  third  launch  was 
the  Francesca,  to  the  order  of  Messrs.  Fratelli  Cosulich,  Trieste 
Built  to  the  100  Al  class  at  Lloyd's,  also  the  highest  class 
of  the  Austrian  Veritas,  she  lias  a  dead-weight  carrying 
capacity  of  5,400  tons,  on  Board  of  Trade  summer  freeboard 
Her  dimnesions  are:  Length,  360  ft.  by  48ft,  by  28ft 
Machinery  by  Messrs.  I.  and  G.  Kincaid  and  Company,  Greenock. 
This  is  the  seventh  or  eighth  vessel  of  a  similar  class  built  by* 
Messrs.  Russell  for  the  same  owners  within  a  comparatively 
recent  date.  Messrs.  Charles  Connell  and  Company  Limited, 
Whitemch,  had  two  vessels  launched  since  our  last  report.  The 
first,  the  Shahjehan,  a  steam  vessel  of  3,200  tons  carrying 
capacity,  to  the  order  of  the  Asiatic  Steam  Navigation  Company 
Limited,  Liverpool  and  Calcutta,  for  passenger  and  coastin'o- 
trade  abroad.  Her  dimensions  are:  Length,  296ft  by  40-1  ft 
by  24  ft.  Sin.  Engines,  22Jin.,  38  in.,  and  62  in.  by  42in. 
stroke,  by  Messrs.  Dunsmuir  and  Jackson,  Govan.  This  vessel 
is  similar  to  the  Shazada  and  Maharajah,  reported  by  us  built 
for  same  owners  by  Messrs.  Connell  in  1904.  The  other  vessel  to 
Messrs.  Charles  Connell  and  Company's  credit  this  month  is 
the  Kohinoor,  for  the  same  owners,  and  practically  speakino- 
identical  with  the  preceding  vessels  referred  to,  and  detailed  as 
above  Messrs.  A.  Rodger  and  Company,  Port  Glasgow, 
launched  a  steel  screw  steamer,  the  Baron  Cawdor,  to  the  order 
of  Messrs.  Hugh  Hogarth  and  Sons,  Glasgow.  Her  gross  ton- 
nage is  4,300  tons,  with  a  dead-weight  carrying  capacity  of 
7,000  tons.    Dimensions:    Length,  380ft.  by  49ft.   6  in.  by 

29  ft.  Engines  and  machinery  by  Messrs.  Dunsmuir  and  Jackson 
Govan.  Messrs.  Ferguson  Brothers,  Port  Glasgow,  launched  a' 
twin-screw  steamer,  built  for  special  service  °at  Nigeria  on 
the  West  Coast  of  Africa,  to  the  order  of  the  crown  agents  for 
the  colonies.  She  was  launched  with  her  machinery  on  board 
and  steam  up.  Messrs.  Wm.  Denny  and  Brothers,  Dumbarton, 
launched  a  steamer,  the  Arahura,'  built  for  the  West  Coast 
trade  of  the  Union  Steamship  Company  of  New  Zealand.  Her 
dimensions  are:  Length,  240'ft.  by  36^  ft.  She  will  be  eugined 
by  the  builders.  Messrs.  Wm.  Beardmore  and  Company  Limited, 
Dalmuir,  had  a  rather  interesting  launch,  being  the  first  from 
their  new  naval  construction  works  and  dockyard".  The  craft  was 
a  steam  yacht,  named  the  Zaza,  built  for  Mr.  William  Beard- 
more,  the  chairman  of  the  company.  She  is  190  ft.  long  over  all, 
24  ft.  moulded  breadth,  and  14  ft.  6  in.  moulded  depth,  the 
Thames  measurement  tonnage  being  450,  built  to  Lloyd's 
highest  yacht  class.  Triple-expansion  engines  ;  cylinders,  14J  in., 
22  in.,  38  in...  and  24  in,  stroke.  The  Ailsa  Shipbuilding 
Company  Limited.  Ayr  yard,  launched  a  screw  tug  to  "the  order 
of  Mr.  Thomas  Mil  ward,  Swansea.  Dimensions:  Length. 
85  ft.  by  17  ft.  by  10  ft.  Mr.  James  Ritchie,  Partick,  supplies 
a  set  ol  compound-surface  condensing  engines.    Messrs.  Stephen 


and  Sons,  Linthouse,  launched  a  steel  screw  steamer,  Karina 
of  4,300  tons,  for  the  British  and  African  Steam  Navigation 
Company,  Liverpool;  while  Messrs.  Wm.  Hamilton  and  Com- 
pany, Port  Glasgow  also  had  a  steel  screw  steamer,  the  Sinaloa, 
of  1,900  tons,  to  order  of  the  Mexican  Navigation  Company, 
Vera  Cruz.  The  foregoing  comprises  the  principal  craft  put  in 
water  during  the  month,  totalling  up  to  over  45,000  tons.  The 
few  orders  placed  and  reported  are  easily  detailed.  Messrs-. 
D.  and  W.  Henderson  and  Company,  Glasgow,  have  an  order 
from  Messrs.  Harris  and  Dixon,  London,  to  build  a  steamer 
with  dead-weight  carrying  capacity  of  about  7,300  tons.  The 
Amazon  Steam  Navigation  Company,  London,  have  favoured 
Messrs.  A.  Rodger  and  Company,  Port  Glasgow,  with  an  order 
for  a  coasting  steamer,  150  ft,  in  length  by  26ft.  by  10ft.  6in., 
mainly  for  passengers,  with  a  small  amount  of  cargo  accom- 
modation. Messrs.  David  Rowan  and  Company,  Glasgow, 
supply  the  engines  to  give  a  speed  of  about  10  knots.  Messrs! 
Murdoch  and  Murray,  Port  Glasgow,  have  a  repeat  order  for 
a  passenger  and  cargo  steamer,  for  traffic  in  the  river  Amazon, 
the  eighth  of  this  class  Messrs.  Murdoch  and  Murray  have 
contracted  to  build  recently.  London  and  Glasgow  Engineering- 
Company  have  received  an  order  from  Messrs.  Maclay  and 
Mclntyre,  Glasgow,  to  build  a  steel  screw  steamer  of  about 
7,000  dead-weight  carrying  capacity,  and  these  so  jar  as  dis- 
closed are  the  month's  orders,  a  not-encouraging  prospect  by 
any  means.  The  trial  runs  of  the  new  County  cruiser  Roxburgh 
turned  out  most  satisfactory  to  her  builders,  as  also  the  Govern- 
ment. On  her  full-speed  test  she  averaged  23"  knots,  touching 
24  knots  on  one  run,  while  the  trial  runs  of  the  Carnarvon  were 
equally  satisfactory  to  all  concerned.  Messrs.  Napier  and 
Miller  have  now  delivered  six  of  the  ten  Thames  passenger 
steamers  building  to  order  of  the  London  County  Council.  The 
steamer  Scottish  Monarch,  a.  7,000  tonner,  belonging  to  Messrs. 
Rae-burg  and  Verel,  Glasgow,  and  built  last  year  by  Messrs. 
Napier  and  Miller  Limited,  Yoker,  has  changed  owners,  to  a 
Dutch  firm  for  delivery  at  Batavia ;  price  said  to  be  about 
.£50,000.'  By  consent  of  the  Greenock  Harbour  Trustees, 
Messrs.  Caird  and  Company  are  making  a  considerable  addition 
to  their  yard  to  cope  with  their  increased  trade.  Early  in  the 
ironth,  Messrs.  David  J.  Dunlop  and  Company,  Greenock,  had 
a  serious  fire  in  their  Inch  Works,  which  might  easily  have  had 
even  more  unfortunate  results.  But  though  checked  at  an  early 
stage,  the  damage  done  amounted  to  ,£5,000. 

Mid-Tyne. — There  has  been  a  decided  improvement  during 
the  past  v  eek  or  two  in  the  ntmhea"  of  inquiries  for  new  ton- 
nage, and,  although  few  orders  have  been  booked  by  Mid- 
Tyne  firms,  several  it  is  stated  are  in  close  treaty  for  new  work. 
Prices  are  firmer  and  stronger  than  was  the  case  two  or  three 
months  ago.  It  is  reported  that  a  firm  of  Tyne  shipbuilders  has 
booked  orders  for  four  steamers  of  about  2,000  tons  dead-weight 
carrying  capacity,  two  for  Norwegian,  and  two  for  Swedish 
owners.  Messrs.  Palmer,  of  Jarrow,  have  booked  an  order 
for  a  .passenger  and  general  cargo  steamer  for  the  Tyne  and 
Tees  Steamship  Company.  This  firm  has  also  an  order  in  hand 
for  a  vessel  about  500  ft.  in  length  for  the  Hamburg-American 
Line,  besides  an  important  renewal  and  repairing  contract, 
under  which  the  steamer  Sir  Garnet  Wolseley  will  be  completely 
re-engined  and  re-boilered.  The  torpedo-boat  destroyer  Rother, 
In. ilt  by  the  Jarrow  firm,  has  been  delivered  by  Palmers  to 
the  Admiralty  six  weeks  ahead  of  the  contract  time.  The  vessel 
is  of  the  River  class  of  destroyer.  This  firm  are  also  engaged 
on  three  other  destroyers  for  the  British  Navy,  one  of  which  is 
expected  to  be  delivered  shortly.  The  Jarrow  steelworks  gas 
producers,  who  have  been  on  strike,  have  returned  to  work 
on  the  old  terms,  viz.,  4s. .  7jd.  per  shift.  The  men  asked  for 
an  advance  of  4Jd.  per  shift,  which  was  firmly  refused  by  the 
masters,  who  threatened  to  close  the  whole  establishment  if 
the  men  did  not  return  to  work,  the  closing'  of  which  would 
have  thrown  over  700  men  out  of  employment,  Messrs.  Haw- 
thorn, Leslie,  and  Company,  Hebburn,  have  delivered  the 
torpedo-boat  destroyer  Boyne  two  months  earlier  than  the  con- 
tract time.  She  is  220  ft.  iu  length,  and  her  machinery,  which 
was  oontsructed  at  St.  Peter's  Works  of  the  firm,  indicated  7,000 
horse  power.  The  steamer  Baltic  has  been  launched  from  the 
yard  of  this  firm.  She  is  the  first  of  two  sister  ships  building 
to  the  order  of  Captain  W.  R.  Lundgren,  of  Gothenburg.  The 
vessel  is  of  the  single-deck  type ;  the  dimensions  being  352  ft. 
by  49  ft.  by  33  ft,  3  in.  The  machinery  is  being  supplied  by  the 
Wallsend  Slipway  and  Engineering  Company  Limited.  Messrs. 
Swan,  Hunter,  and  Wigham  Richardson  Limited  have  launched 
the  steamer  Kaiping,  to  the  order  of  the  Chinese  Engineering 
and  Mining  Company  Limited.  The  vessel  is  324  ft.  by  44  ft. 
3in.  by  23  ft,  The  screw  steamer  Santa  Cruz,  also  launched 
from  the  yard  of  this  firm,  was  built  to  the  order  of  the 
Hamburg  -  Sudamerikanische  Dampschifffahrto  -  Gesellschaft. 
Length,  405  ft,  ;  beam,  50  ft.  3  in.;  depth  moulded.  31ft.  The 
engines  are  being  supplied  by  the  Wallsend  Slipway  and 
Engineering  Company  Limited.  The  steamship  Tiberius 
wns  launched  from  the  yard  of  the  Northumberland  Shipbuilding 
Company  Limited,  Howden.  to  the  order  of  Mr.  C.  Andersen. 
Hamburg.    This  vessel  is  372  ft.  in  length  by  48  ft.  in  breadth, 
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and  30  ft.  10  in.  in  depth.  The  propelling  machinery '  will  be 
supplied  by  the  North-Eastern  Marine  Engineering  Company, 
Walleend.  From  the  stocks  of  Messrs.  Stephenson,  Hebburn, 
has  been  launched  the  steamer  Teesbridge,  for  Messrs.  Crosby, 
Magee,  and  Company,  West  Hartlepool;  The  dimensions  of  the 
vessel  are  as  follow:  Length,  352ft.;  breadth,  47ft.;  depth, 
29  ft.  10  in.  The  vessel  lias  a  dead-weight  carrying  capacity 
of  about  6,300  tons.  The  engines  and  boilers  are  being  supplied 
by  Messrs.  Richardson,  Westgarth,  and  Company,  Hartlepool. 
Messrs.  Wood,  Skinner,  and  Company,  Bill  Quay,  launched  the 
steamer  Eslington.  The  propelling  machinery  is  being  supplied 
by  the  North-Eastern  Machinery  Engineering  Company  Limited. 
This  vessel  has  been  constructed  to  the  order  of  Messrs.  Arrot, 
Millar,  and  Company,  Newcastle. 


LAUNCHES  AND  TRIAL  TRIPS. 


Cornbrook. — The  steel  screw  steamtug  Cornbrook,  built 
and  engined  by  Messrs.  J.  P.  Rennoldson  and  Sons,  South 
Shields,  after  completing  her  official  trials,  left  the  Tyne  at 
6  a.m.  on  June  10th  for  Manchester,  in  command  of  Captain 
W.  H.  Thompson,  arriving  at  Eastham  lock  at  5  a.m.  on  June 
13th,  having  made  the  run  in  the  remarkably  quick  time  of 
71  hours.  The  tug,  which  is  of  the  following  dimensions,  95  ft. 
by  22  ft.  by  lift.  6  in.,  is  classed  100  Al  at  Lloyd's,  and 
specially  designed  and  equipped  for  heavy  towing  in  the  Man- 
chester Canal.  The  propelling  machinery,  supplied  by  the 
builders,  consists  of  a  set  of  triple-compound  engines  of  over 
700  indicated  horse  power,  having  cylinders  15i  in.,  25  in.,  and 
41  in.  diameter  by  27  in.  stroke.  The  Cornbrook  has  been  built 
to  the  order  of  the  Manchester  Ship  Canal  Company,  and  is 
the  third  tug  supplied  by  the  firm  to  the  company  within  two 
years. 

Tiberius. — On  June  10th  an  important  launch  took  place 
from  the  yard  of  the  Northumberland  Shipbuilding  Company 
Limited,  Howden-on-Tyne,  the  ,vessel  being  a  finely-moulded 
steamer  built  to  the  order  of  C.  Andersen,  Esq.,  Hamburg,  this 
being  the  second  vessel  built  for  the  same  owner.  The  steamer 
is  372  ft.  long  by  48  ft.  beam  by  30  ft.  10  in.  deep,  and  has  been 
built  under  special  survey  to  the  highest  class  at  Lloyd's,  spar- 
deck  rule,  with  extra  strengthening  for  special  freeboard.  She 
is  fitted1  with  long  poop,  long  bridge,  top-gallant  forecastle,  the 
accommodation,  which  is  very  ample,  being  all  placed  in  steel 
houses  on  the  bridge  deck.  The  'tween  decks  are  lofty,  and 
so  arranged  that  cattle,  troops,  or  emigrants  may  be  carried 
if  necessary.  Very  special  attention  has  been  paid  to  the 
loading  and  discharging  gear,  and  a  complete  outfit  for  the 
lapid  handling  of  cargoes  is  being  arranged1  for,  consisting  of 
eight  steam  winches  by  Messrs.  Clarke,  Chapman,  and  Com- 
pany Limited,  Gateshead-on-Tyne,  a  large  number  of  cargo 
derricks,  and  gear  is  provided  for  the  rapid  handling  of  cargo. 
Company,  Greenock,  and  steam  windlass  by  Messrs.  Emerson, 
Walker,  and  Thompson  Bros.  She  is  fitted,  of  course,  with  the 
usual  water-ballast  arrangements  for  light  passages.  She  has 
been  constructed  to  a  fine  model  with  a  view  to  rapid  speed 
and  economy  in  fuel,  and  the  machinery  will  be  supplied  by 
the  North-Eastern  Marine  Engineering  Company  Limited, 
consisting  of  engines  with  cylinders  26  in.,  42  in.,  and  72  in., 
by  48  in.  stroke;  three  large  steel  boilers,  14  ft.  4J  in.  by  11  ft.. 
180  lb.  working  pressure.  The  steamer  will  carry  about  7,000 
tons  loaded,  and  steam,  about  10  knots'  speed. 

Ashburton.— Messrs.  David  and  William  Henderson  and 
Company  Limited,  Partick,  launched,  on  June  8th.  the  steel 
screw  steamer  Ashburton,  of  the  following  dimensions:  Length 
between  perpendiculars,  392  ft.;  breadth,  50  ft. ;  depth  moulded, 
29  ft.  2  in.,  which  they  have  constructed  to  the  order  of  Messrs. 
Bethell,  Gwyn,  and  Company,  London.  Tlie  vessel,  which  is 
designed  to  suit  the  owners'  Australian  trade,  has  been  built 
to  class  100  Al  in  Lloyd's  Registry,  three-deck  rule,  and  will 
have  a  gross  tonnage  of  about  4,400.  She  has  a  Board  of  Trade 
passenger  certificate,  and  is  fitted  up  to  comply  with  the 
Hamburg  regulations.  A  full  equipment  of  powerful  winches, 
derricks,  and  gear  is  provided  for  the  rapid  handling  of  cargo. 
The  machinery,  which  has  also  been  constructed  by  Messrs. 
Henderson,  consists  of  a  set  of  triple-expansion  engines,  having 
cylinders  of  26  in.,  44  in.,  and  73  in.  diameter,  with  a  stroke 
of  48  in.,  and  three  single-ended  boilers  working  at  a  pressure 
of  2001b.  per  square  inch. 

Leaflf»ld. — The  new  steel  screw  steamer  Leafield,  built  by 
Messrs.  Wood,  Skinner,  and  Company  Limited  of  Bill  Qnay-on- 
Tyne,  to  the  order  of  Mr.  Alfred  Brewis,  of  Newcastle,  left  the 
Tyne  on  June  14th  for  her  official  trial  trip.  This  vessel  has 
been  constructed  to  carry  about  4,350  tons  dead  weight  on  a  light 
draught  of  water,  under  special  survey  for  Lloyd's  highest 
classification  requirements.  TIip  propelling  machinery,  which 
has  been  constructed  at  the  Northumberland  Engine  Works, 
Wallsend,  of  the  North-Eastern  Marine  Engineering  Company 


Limited,  consists  of  a  set  of  their  latest  type  of  triple-expansion 
engines,  having  cylinders  23  in.,  37;^  in.,  61^  in.,  with  a  stroke 
of  39  in.,  steam  being  supplied  by  two  large  steel  boilers,  working 
at  a  pressure  of  180  lb.  per  square  inch.  On  the  run  over  the 
measured  mile  off  the  Tyne  the  machinery  worked  without  the 
slightest  hitch,  and  gave  every  satisfaction  to  all  concerned,  the 
speed  being  very  satisfactory  notwithstanding  the  high  wind  and 
sea. 

Baron  Cawdor. — Messrs.  A.  Rodger  and  Company,  Port- 
Glasgow,  launched  on  June  8th  a  cargo  steamer  which  they 
have  built  for  Messrs.  Hugh  Hogarth  and  Sons,  Glasgow.  The 
vessel  is  of  the  following-  dimensions:  Length,  380ft.;  breadth, 
49  ft.  6  in.;  depth,  29  ft.,  with  a  dead-weight  carrying  capacity 
of  7,000  tons.  She  will  be  engined  by  Messrs.  Dunsmuir  and 
Jackson,  Glasgow.    The  vessel  was  named  Baron  Cawdor. 

Mahronda- — At  Queen's  Island,  Belfast,  on  June  17th, 
Messrs.  Harland  and  Wolff  Limited  launched  the  large  steel 
screw  steamer  Mahronda,  the  first  of  four  steamers  of  similar 
dimensions  which  they  are  building  to  the  order  of  Thomas  and 
John  Brooklebank  Limited  for  their  Liverpool-Calcutta  service. 
The  new  vessel  is  470  ft.  long  by  58  ft.  beam,  and,  when  com- 
pleted, will  probably  reach  8,000  tons  gross  register.  She  will 
have  a  dead-weight  carrying  capacity  of  over  11,000  tons.  The 
Mahronda  will  be  provided  with  every  facility  for  the  rapid 
loading  and  discharging  oi  cargo.  The  engines  have  been 
designed  by  Messrs.  Harland  and  Wolff  Limited  to  enable  the 
vessel  when  fully  loaded  to  maintain  a  speed  of  12  knots  at 
sea  on  a  moderate  consumption  of  coal,  and  it  is  expected  that 
the  passage  to  Calcutta  will  be  made  in  probably  less  than  28 
days,  including  the  time  occupied  in  passing  through  the  Suez 
Canal.  The  holds,  five  in  number,  are  of  prodigious  capacity, 
the  hatches  being  of  such  a  size  as  to  admit  of  the  easy  stowage 
of  locomotives,  boilers,  machinery,  etc.,  of  the  largest  known 
dimensions. 

Teesbridge- — There  was  launched  from  the  shipbuilding 
yard  of  Messrs.  Robert  Stephenson  and  Company  Limited, 
Hebburii-on-Tyne,  on  June  17th,  a  steel  screw  steamer  built 
to  the  order  of  Messrs.  Crosby,  Magee,  and  Company,  of  West 
Hartlepool.  The  dimensions  of  the  vessel  are  as  follow: 
Length,  352  ft.  ;  breadth,  47  ft.;  moulded  depth,  29  ft.  lOin. 
She  has  been  built  to  take  the  highest  class  in  Lloyd's  Register, 
with  a  dead-weight  carrying  capacity  of  about  6.300  tons  on  a 
moderate  draught.  The  vessel  is  fitted  with  a  cellular  double 
bottom  all  fore  and  aft,  with  a  large  after  peak  tank  for  water 
ballast  purposes.  She  has  also  a.  centre  longitudinal  steel  grain 
division  bulkhead,  running  all  foie  and  aft,  and  extending  from 
the  tank  top  to  the  spar  deck.  A  cargo  poop  and  large  bridge 
amidships,  with  deckhou.ses  above  for  the  accommodation  of  the 
captain,  officers,  and  engineers,  are  fitted;  also  a  top-gallant 
forecastle  for  the  berthing  of  the  crew.  There  are  four  large, 
hatches  to  cargo  holds,  also  hatches  to  poop  and  bridge,  these 
being  worked  by  seven  steam  winches  of  the  latest  type,  with 
special  gear  to  facilitate  the  rapid  handling  of  cargo.  The 
vessel  is  specially  arranged  for  the  carriage  of  bulky  cargoes 
without  bagging.  The  propelling  machinery  consists  of  a  large 
set  of  triple-expansion  surface-condensing  engines,  supplied  with 
steam  from  two  single-ended  boilers,  with  a  working  pressure 
of  180  1b.  The  machinery  is  being  supplied  by  Messrs. 
Richardson,  Westgarth,  and  Company  Limited,  Hartlepool, 
who  are  also  supplying  the  boilers.  On  leaving  the  ways  the 
vessel  was  named  Teesbridge. 


NAVAL  NOTE. 
Turbine  Order  for  Battleships. — The  order  for  the  tur- 
bine machinery  for  the  new  battleships  which  are  to  be  built  at 
Portsmouth  Dockyard  has  been  placed  with  the  Vickers  Com- 
pany. This  is  the  first  set  of  turbine  machinery  for  any  war- 
ship of  large  size,  the  power  being  about  23,000  indicated  horse 
power.  As  in  the  case  of  the  large  Cunard  liners  there  will  be 
four  shafts  each  with  go-ahead  turbines,  so  that  there  will 
be  two  high-pressure  and  low-pressure  turbines.  There  will  also 
be  a  separate  turbine  in  each  shaft  for  driving  the  ship  astern. 
In  this  warship  there  will  be  additional  turbines,  so  that 
economy  may  be  assured  when  running  at  low  power.  Under 
such  conditions  the  arrangements  will  approximate  those 
attained  with  quadruple-expansion  engines,  as  it  will  be  possible 
to  pass  the  steam  through  three  or  four  turbines  successively 
before  it  enters  the  condenser.  Thus,  for  very  low  powers,  the 
four  turbine  arrangement  will  be  used,  for  intermediate  powers 
the  triple-compound  arrangement,  but  at  full  speed  the  full 
boiler  pressure  will  be  passed  into  the  main  turbines  direct, 
the  smaller  cruising  turbines  running  idle.  The  steam  pressure 
at  the  boilers  will  be  higher  than  in  preceding  turbine  instal- 
lations, and  this  is  likely  to  add  gfreatly  to  the  economy. 
Babcock  and  Wilcox  water-tube  boilers  will  be  used.  As  is 
now  pretty  well  known,  it  is  proposed  to  create  a  record  in  the 
building-  of  this  machinery  and  of  the  ship  itself,  and  heavy 
penalties  are  attached  to  late  delivery.  With  their  great 
resources,  however,  the  Vickers  Company  are  pretty  certain  to 
meet  the  high  demands  laid  upon  them, 
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CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  Thr 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  he  written  on  one  side  of  the  paper  only;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


RAILWAY  MONOPOLY  ON   LAND  AND  SEA. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — I  observe  that  the  North-Eastern  Railway  (Steam 
Vessels)  Bill  has  passed  the  House  of  Commons,  all  opposition 
having  been  withdrawn. 

This  result  was  brought  about  by  the  promoters,  who  came  to 
terms  with  their  opponents,  and  the  committee  passed  the  bill, 
apparently  regarding  the  issue  as  one  only  affecting  the  parties 
before  them.  The  trading  interests  of  this  country  (interests  which 
were  entirely  unrepresented)  were  treated  as  non-existent. 

Parliament  having  now  finished  the  work  of  granting  land 
transit  monopolies,  and  supplementing  them  by  allowing  rail- 
way companies  to  take  over  and  practically  destroy  the  cheap 
means  of  transit  which  the  waterways  of  this  country  at  one 
time  afforded,  has  now  apparently  turned  its  attention  to  the 
sea,  and  is,  by  a  series  of  Acts,  bringing  the  ocean  waterways 
into  line  with  those  of  the  land,  viz.,  by  relegating  them  to  the 
monopolists. 

Eailway  companies  having  thus  been  made  sufficiently  invincible, 
the  period  is  apparently  considered  opportune  for  bringing  them 
into  direct  trading  competition  with  the  helpless  private  trader. 
If  the  intention  of  the  Legislature  in  passing  the  Lancashire 
and  Yorkshire  and  North-Eastern  Bills  is  to  transform  English 
trade  into  a  mass  of  gigantic  railway  trusts  its  action  is  intelli- 
gible, but  whether  this  be  so  or  not,  it  must  be  obvious  that 
this  persistent  legislation  in  favour  of  monopolists  must  help 
to  bring  the  industrial  enterprise  of  this  country  to  its  knees, 
a  position  to  which  it  is  unfortunately  already  steadily  tending. 

I  will  now  give  a  few  illustrations  of  the  probable  effect  of 
these  new  powers,  and  further  examples  could  be  produced 
ad  i nfi n  \ twin . 

Let  us  suppose  that  Messrs.  Thos.  Wilson,  Sons,  and  Company 
Limited,  of  Hull,  would  be  willing  to  receive  capital  and 
directors  from  the  North-Eastern  Railway  Company,  or,  in 
in  other  words,  sell  themselves  to  the  railway  company.  The 
latter  would  be  entitled  to  all  the  powers  now  possessed  by 
Messrs.  Thos.  Wilson,  Sons,  and  Company  under  their 
memorandum  of  association,  and  would  thus  be  enabled  not  only 
to  run  steamers  to  the  scheduled  ports,  but  to  compete  with 
shipowners  in  all  parts  of  the  world. 

Then,  again,  there  is  the  fishing  trade  of  Hull,  a  gigantic 
business  carried  on  by  means  of  competitive  steam  trawling 
companies.  The  North-Eastern  Company,  endowed  with  their 
new  powers,  would  be  able  to  subscribe  capital  and  appoint 
directors  in  one  of  these  companies,  and  either  to  run  the  others 
off  or  purchase  them  on  the  railway  company's  own  terms,  in 
which  way  they  would  be  able  to  secure  a  monopoly  of  the 
fishing  trade,  and  the  Hull  public  might  consequently  wake  up 
some  morning  to  find  the  North-Eastern  Railway  Company  the 
only  fishmongers  in  the  place. 

Again,  they  would  be  at  liberty  to  subscribe  capital  to  colliery 
companies  who  chose  to  qualify  for  such  purchase.  The  railway 
companies  could  allocate  to  those  collieries  all  the  room  available 
for  coal  in  their  steamships  running  to  the  fourteen  ports,  and 
thereby  give  them  (or  rather  themselves)  a  complete  monopoly 
of  the  coal  trade  m  those  ports.  Further,  they  could  endow  the 
collieries  so  purchased  with  an  annual  trade  of  between  500,000 
and  600,000  tons  of  coal,  the  quantity  at  present  used  by  the 
trawling  companies.  Under  these  circumstances  what  would  be 
the  fate  of  competing  collieries,  and  what  investor  would  in 
future  be  prepared  to  sink  money  in  the  development  of  the  coal 
trade,  or  any  other  trade  in  the  country,  unless  he  had  first 
made  terms  with  a  railway  company? 

There  is,  however,  another  and  still  more  dangerous  side  to 
this  question.  It  would  be  possible  for  the  North-Eastern  Com- 
pany, under  the  proposed  Act,  to  enter  into  arrangements  witn 
any  duly  qualified  manufacturing  firm  in  this  country,  and 
through  them  to  get  into  partnership  with  foreign  manu- 
facturers, and  by  means  of  the  railway  company's  steamers  and 
railways  to  dump  goods  of  their  own  foreign  manufacture  into 
this  country  at  prices  which  would  render  competition  from 
English  producers  impossible. 

This  suggestion  may  be  regarded  as  somewhat  far-fetched, 
but  it  must  not  be  forgotten  that  when  their  present  powers 
were  granted,  neither  Parliament  nor  any  human  being  imagined 
for  one  moment  that  railway  companies  would  be  allowed  to 
carry  foreign  goods  on  British  railways  at  from  50  to  200  per 


cent  less  than  they  charge  for  English  goods;  yet  this  is  done 
with  impunity  every  day,  and  therefore  it  requires  no  great 
stretch  of  imagination  to  conceive  that  in  course  of  time,  and 
with  sufficient  incentive,  the  railway  companies  will  use  their 
powers  for  all  they  are  worth. 

It  will  doubtless  be  urged  by  the  North-Eastern  Company  that 
any  misuse  of  these  powers  could  be  controlled  by  the  Railway 
Commissioners.  If  so,  I  ask  why  the  enormous  differences  in 
the  charges  between  foreign  and  English  goods  have  not  already 
been  rectified?  However  this  may  be,  it  must  be  distinctly 
understood  that  the  Railway  Commissioners  can  have  no  juris- 
diction over  private  companies,  and  if  the  principle  of  railway 
trading  is  to  be  allowed,  the  Railway  Commissioners'  Court 
may  as  well  be  dissolved  and  the  expense  saved  the  nation.  We 
hear  grave  complaints  of  excessive  local  and  imperial  taxation, 
but  people  seem  to  forget  the  fact  that  whilst  the  extension  of 
private  enterprise  lightens  both,  its  contraction  increases  the 
burdens  by  decreasing  the  number  of  shoulders  on  which  they 
are  borne. 

Whether  the  promoters  may  or  may  not  have  succeeded  in 
buying  off  the  opposition,  it  is  to  be  fervently  hoped  that  on 
the  ground  of  public  policy  the  Committee  of-  the  House  of 
Lords  will  see  their  way  either  to  throw  out  or  modify  the  bill. 
If  the  sea  carriage  to  and  from  the  fourteen  ports  is  to  be 
relegated  for  all  time  to  the  North-Eastern  Railway  Company, 
surely  the  trading  interests  of  the  community  at  large  ought: 
not  to  be  compelled  to  follow  suit. — Yours,  etc., 

J.  Buckingham  Pope. 
Chairman,  Denaby   and  Cadeby   Main  Collieries  Limited, 
Rotherham. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  rcpily  to  queries  by  post 


1913.  The  Thompson  Patent  Boiler  Front.— Will  some  reader 

kindly  describe  (with  sketches  if  possible)  the  Thompson  patent 
boiler  front  '—Vulcan. 

1914.  Drying  Apparatus.— The  air  aupp'y  to  a  .hying  apparatus  is 
2,000  cubic  feet  per  minute  ;  temperature,  72  deg.  Fah.;  dew 
point,  58  deg.,  therefore  containing  5'3  grains  vapour  per  cubic 
foot,  the  degree  of  humidity  being  61  (saturation  100).  Part  of 
the  air  supply  is  passed  through  a  lire,  and  the  whole  of  it  is  passed 
thiough  the  material  to  be  dried  ;  after  which  the  temperature  of 
the  air  is  found  to  be  89  deg.,  dew  point  87'4  deg.,  therefore  con- 
taining 13'7  grains  vapour  per  cubic  foot,  the  degree  of  humidity 
being  95.  Now,  what  I  want  to  know  is  :  What  is  the  volume  of 
air  leaving  the  apparatus  ?  Or,  what  amount  of  moisture  has  been 
removed  from  the  material  ?  I  should  be  glad  of  the  help  of  any 
reader  used  to  handling  such  problems. — Namron. 

1915.  The  Locke  Damper  Regulator.— Would  some  reader  kindly 
inform  me  of  the  name  and  address  of  the  makers  of  the  Locke 
clamper  regulator  >—"  Ferko.'' 


MISCELLANEA. 


The  Municipal  Electrical  Association  propose  at  their  annual 
general  meeting  on  June  30th  to  draw  attention  to  the 
anomalous  and  varying  terms  allowed  by  the  Local  Govern- 
ment Board  for  the  repayment  of  loans. 

The  Board  of  Trade  has  been  notified  by  the  British 
Ambassador  at  Washington  that  goods  for  use  in  the  con- 
struction of  the  Panama  Canal,  coming  from  countries  other 
than  the  United  States,  are  free  of  duty. 

Submarine  Signalling. — The  official  trial  of  the  submarine 
signalling  apparatus  by  the  German  Admiralty  took  place 
during  the  early  Dart  of  last  week  in  Kiel  Harbour.  A  bell 
weighing  140  lb.  was  Huspended  at  a  depth  of  20  ft.  from  the 
Gabelnasch  Lightship.  The  sound  of  the  bell  was  heard  with 
such  distinctness  at  a  distance  of  3i  miles  that  its  position 
could  be  readily  located  with  precision.  At  a  distance  of  5tJ 
miles  the.  sound  was  heard  in  sufficient  volume,  but  was  dis- 
turbed by  other  sounds  in  the  harbour.  The  result  of  the  trial 
was  considered  thoroughly  satisfactory,  and  an  order  for  the 
adoption  of  the  apparatus  was  given  there  and  then.  Among 
others  present  was  Sir  William  White. 
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Reavell  Air  Compressor,  163. 
Reduction  Gear  for  Gas  Engines,  95  5. 
Rhodesia    Railways,    "  Kitson- Meyer 

Locomotive  on  the,  791. 
Rimington  Bros.'  Lubricators,  957. 
Riveting  Machines,  321. 
Rotary  Melting  Furnace,  328. 
Rushton,   Proctor,  and  Co.'s  Tandem 

Compound  Steam  Engine,  47. 


Santa  Fe  Railroad,  Atlantic  Type  Loco- 
motives on,  450. 

Sargent  Steam  Meter,  193. 

Saw  Filer,  Baud,  A  New  753. 

Schenectady  Locomotive  Superheater, 
445. 

Scholfield's  Circulators,  86. 

Self-propellsd  Vehicles  on  the  South 
American  Railways,  686. 

Setting  Direct  and  Indirect  Link 
Motion,  128. 

Setting  Return  Tubular  Boileis,  S9. 

Side  Launch  of  a  Large  Vessel,  250. 

Simplex  Accessories  at  Electrical  Exhibi- 
tion, 553. 

Six- wheeled  Coupled  Express  Locom  jtive 
on  Canadian  Pacific  Railroad,  791. 

Southampton,  New  00-ton  Crane  at,  730. 

South  Americaa  Railways,  Seli-propelled 
Vehicles  on  the,  086. 

Spare  Gear  for  Steamers,  754,  768. 

Springs,  Governor,  989. 

Spur  Gearing,  General  Theorf  of,  41,  244, 
257. 

Slip  of  Discharge  Valves,  The,  917. 

Standard  Locomotives  for  Indian  Rail- 
ways, 959. 

Steam-actuated  Valve  Gear,  274. 

Steam  Consumption  with  Superheated 
Steam,  Estimation  of,  634. 

Steam  Engine,  Horizontal  Compound, 
810. 

Steam  Engine,  The  Effect  of  Steam 
Jacketing  on  a,  110,153. 

Steamers,  Spire  Gear  for,  754,  76S. 

Steam  Jacketing,  Effect  of.  on  a  Steam 
Engine,  110,  153. 

Steam  Motor  Car  on  Great  North  of  Scot- 
laud  Railway,  089. 

Steam  Meter,  The  Sargent,  193. 

Steam  Power  Generation,  205,  400,  52S, 
004,  843,  995. 

Steam  Turbine,  The  Allis-Chalmers,  1013. 

Steam  Turbine,  The  Warren,  6. 

Steel :  Its  Manufacture  and  Classifica- 
tion, 74,  112. 

Stop  and  Isolating  Valve,  Sugden's,  48. 

Sturtevant  Co.,  Foundry  and  Pattern 
Shop  of,  393. 

Sturtevant  Hygrometer,  274. 

Suction  Producer  Gas  Motor  Yacht 
"  Emil  Capitaine,"  431. 

Sugden's  Stop  and  Isolating  Valve,  4S. 

Superheated  Steam,  Advantages  of,  957. 

Superheated  Steam,  Advantages  of  the 
Foster,  957. 


Superheater,  The  Schenectady,  445. 
Superheat  rs  in  Locomotives  on  Belgian 

State  Railways,  32. 
Swain  Lubricators,  992. 


Tapping  Machine,  Three-spindle,  60S, 
609. 

Technical  Education,  Results  of,  SS3. 
Testing  Lubricating  Oils,  397. 
Testing  Twist  Drills,  435. 
Test  of  a  500  B.H.P.  Diesel  Oil  Engine, 

556. 

Textile  Mills  and  Factories,  Humidifica- 

tion  in,  192,  207,  272. 
Textile  Mills,  Electric  Driving  in,  446. 
Theory  of  Spur  Gearing,  44,  244,  287. 
Thread  Rolling  Machine  by  Blake  and 

Jonnsoj,  50. 
Thompson  Boiler  Front,  560. 
Three-phase   40,000   volt  Transmission 

Plant  in  Lombardy,  351. 
Three-spindle  Tapping  Machine,  60S. 
Thunderbolt  Steam  Engine  Governor, 

433. 

Tools  for  Drilling  Holes  in  Capstan  Head- 
screws  and  Nuts,  SOS. 

Traction,  Electric  Railway,  S05. 

Tramway  and  Railway  Exhibition,  S7. 

Triple-spindle  Drilling  and  Boring 
Machine,  191. 

Trip'e  Expansion  over  the  Compound, 
Possible  Advantage  of  the,  705. 

Tool,  A  Handy,  525. 

Tool  for  Cutting  Wire,  248. 

Tools,  Home-made,  S46. 

Turbines  and  Reciprocating  Engines  on 
Midland  Railway  Steamers,  Com- 
parison of,  43  i. 

Turbine  Pumps,  Worthiugton,  711. 

Turbo- Dynamos,  Direct-current,  751. 

Turbo  -  Dynamo,  The  Allis-Chalmcrs- 
Bullock,  1013. 

Turret  Tools  for  Drilling  Holes  in  Capstan 
Head-screws  and  Nuts,  SOS. 

Twist  Drills,  Testing,  434. 


Utilisation  of  Exhaust  Gases,  63S. 


Valve  Gear,  Steam  Actuated,  274. 

Valve  Gears,  723,  705,  807. 

Valves,  Suggestions  Concerning,  327. 

Vanclain  System  of  Compounding  Loco- 
motives, 449. 

VeutiDg  Difficult  Cores,  086. 

Vickers,  Sons,  and  Maxim's  Electrically- 
driven  Planing  Machine,  570. 

Vortex  Humidifier,  207. 


Wakefield  Boiler  Feed  Pump,  592. 
Walker's  Patent  Dynamometer,  794. 
Wallach    Bros.'    Adjustable  Gasolene 

Forge,  475. 
Wallach  Bros.'  Portable  Electric  Drill, 

475. 

Warren  Steam  Turbine,  0. 
Water-gauge  Glasses,  325. 
Water  Gauges  for  S;eam  Boilers,  517. 
Water  H-jater  and  Softener,  The  Baker, 
290. 

Water  Purifier,  The  Paterson,  47,  444. 
Water  Softener  and  Filter,  The  Paterson, 
568. 

Water-tube  Boiler,  The  Plunkett,  15S. 
Water-tube  Firebox    for  Locomotives, 

The  Brotan,  631. 
Water-tube  Locomotive  Boiler,  714. 
Webster  and  Ben  net  Double  Boring  and 

Turning  Machine,  977. 
Weighbridge,  The  Avery,  513. 
Weight  in  Locomotives,  Distribution  of, 

523,  593,  792,  994. 
Weighing  Machine  for  the  N.E.  Railway, 

Locomotive,  769. 
Winter-Eichberg  Single-phase  Motor, 865. 
Wiie-cutting  Tool,  248. 
Woolwich  Arsenal,  The  Application  of 

Electricity  in  the  Royal  Gun  Factory, 

807,  907. 

Worthiugton  Turbine  Pumps,  711. 


ARTICLES. 

Acceleroineter,  Electric,  1010. 

Adjustable  Blocks  for  Boiler  Seating,  0. 

Admiralty  Reforms,  Engineers  aud,  913. 

Advantages  of  the  Triple-expansion  En- 
gine over  the  Compound,  Possible,  705. 

Agricultural  Show,  The  Royal,  Machinery 
at,  47,  88. 

Agricultural  Show,  Engineering  and,  1. 
Air  Compressors  and  Blowing  Engines, 

163,  323,  403,  526,  003,  727,  803,  877, 

1010. 

Air  Hoist  for  Castiug  Ladle,  The  Lobdell, 

1015. 

Ajix  Fireproof  Curtain,  1012. 
Ailis-Chalmers  Steam  Turbine,  1018. 
Aluminium  and  Copper  Scrap,  995. 
Aluminium,  Cored  Work  in,  71. 
American  Institute  of  Mining  Engineers, 

Gas  Producer  Power  Plants,  392. 
American  Patents,  A  Tear's,  91. 


American  aud  English  Pumping  Engines, 
561. 

Application  of  Electricity  in  the  Royal 
Gun  Factory,  Woolwich  Arsenal,  S67, 
907. 

Armstrong,  Whitworth,  and  Co.'s  9ft. 
Heavy  Lathe.  507. 

Aspirator  for  Surface  Condensers,  472. 

"Atlantic"  Type  Locomotive  for  Great 
Central  Railway,  881. 

Automatic  Gas  Producer,  577. 

Automatic  Indicator  for  Taking  Con- 
tinuous Diagrams,  288. 

Automobile  High-speed  Boats,  44S. 

Automobile  Industry,  Engineers  and  the 
Cycle  aud,  761. 

Avery's  Combination  Weighbridge,  512. 


Bad  Stoking— Good  Boilers,  S01. 

Badly-arranged  Crucible  Furnaces,  845. 

Baker  Combined  Water  Heater  and 
Softener,  290. 

Ball  Bearings  and  Steel  Balls,  The  Hoff- 
man Manufacturing  Co.'s  Patent,  839. 

Band-saw  Filer,  A  New,  753. 

Belt  Mounter,  A  New,  942. 

Belts.  Stretching  and  Creeping  of,  522. 

Birmingham  Electrical  Club :  Suction 
Gas  and  Town  Gas,  040. 

Birmingham  University  :  Prof.  Guisbjrt 
Kapp,  514. 

Blackpool  Miniature  Railway,  271. 

Blowing  Engines,  Air  Compressors  and, 
163,  323,  403,  526,  603,  727,  803,  877, 
1010. 

Boat,  Jet  Propelled,  487. 
Boat  Launching  Gear,  404. 
Boiler  for  Motor  Wagons,  The  Hindley, 
307. 

Boiler  Explosions :  — 


Nos.  1536—1538 

126. 

1539--1510 

249. 

1541—1543 

405. 

1544  -1545 

472. 

1546-1547 

529. 

1548-1549 

569. 

1550-1552 

687. 

1553—1555 

828. 

1556-1558 

920. 

Boiler  Feed  Pump,  The  Wakefield,  592. 

Boiler,  Marine,  Inglis  Patent,  125. 

Boiler  Seatiug,  Adjustable  Blocks  for,  6. 

Boiler  Tubes.  Old,  A  New  Use  for,  159. 

Boilers.  (See  Lancash're,  Marine,  Wate.- 
tube,  etc.) 

Bolts,  Stresses  Thrown  on  by  the 
Wrench,  397. 

Boring  aud  Turning  Mill,  Webster  and 
Benuet,  977. 

Bradford  Engineering  Society :  Presi- 
dent's Address,  594. 

Brake  for  Motor  and  Other  Vehicles, 
Emergency,  194. 

Brake,  Either-side,  394. 

Brass  on  to  Iron,  Casting,  ^03. 

British  and  American  Patent  Claims,  011. 

British  v.  German  Manufactured  Goods, 
30. 

British  Association  at  Johauuesberg,  395. 
British  Motor  Industry,  516. 
Britibh  Railway    Locomotive  Develop- 
ment, 311. 

British  Built  Locomotives  for  Indian 

Radways,  610. 
British  Machine  Tools,  Some  Modern, 

922. 

British  Official  Search,  052. 
Brotan  Water-tube  Firebox,  031. 
Buildings,  Heating  of,  1011. 
Bulkheads   on    Shipboard,  Pneumatic- 
hydraulic  Method  of  Closing,  30. 


Car  Motors  :  Steam  v.  Petrol,  S44. 
Case  Hardening,  356. 
Casmey  "Induced  Draught,"  797. 
Cast  Iron,  160,  487. 

Cast  Iron,  The  Melting  and  Cooling  of, 
8S0. 

Cast  Iron,  The  Testing  of,  7,  72. 
Casting  Brass  or  Bronze  on  to  Iron,  203. 
Castings,  Hard  Skinned  and  Knotty,  323. 
Centrifugal  Fans,  The  Design  of,  83,  123. 
Centrifugal  Pump,  The  Development  of, 
875. 

Centrifugal  Pump  and  Forced  Vortex, 

Results  of  Tests  on,  484. 
Charing  Cross  Co.'s  City   of  London 

Works,  947,  979,  1017. 
Chemical  Industry,  Society  of :  Natural 

and  Induced  Draught,  676. 
Cipollina  Indicator,  The,  289. 
Civil  Engineers,  Institution  of :  Gauging 

of  Streams  by  Chemical  Means,  590. 
Claims  of  a  Patent,  131. 
Clamping  Cylinders,  Hydraulic,  806. 
Cleaning  Out  Injectors,  442. 
Clearness  in  Patent  Specification  CI  lims, 

251. 

Coal  and  Iron  Production,  566. 

Coal,  Welsh  and  other,  161. 

Coals,  Gas  Making,  Tests  of,  415. 

Cole    Compound   Locomotive   on  Eric 

Railroad,  960. 
Colonial  Locomotives.  791. 
Combination  in  Patents,  491. 
Commercial  Patents,  331. 


Compound  Steam  Engine  of  the  Horizon- 
tal Type,  810. 

Compound  Locomotive  of  To  day,  91S. 

Combustion  -Smoke— Fog,  951. 

Condensers,  Aspirator  for,  472. 

Condensing  Plant  Design,  232. 

Condensing  and  Water-cooling  Plant, 
Mc  dern,  715. 

Condensing  Plants,  Surface,  721. 

Cooling  and  Melting  of  Cast  Iron,  880. 

Copper  and  Aluminium  Scrap,  995. 

Copper  Shees,  Tubes,  and  Wire,  New 
Process  for  the  Manufacture  of,  313, 
353,  304,  408. 

Cored  Work  in  Aluminium,  71. 

Corliss  Engines  at  the  Liege  Exhibition, 
281. 

Correspondence,  Education  by,  642. 

Correspondence  System  of  Tuition,  Inter- 
national, 072. 

Cost  of  Pr  duction  of  Electrical  Energy. 
481. 

Costs  and  Tariffs  for  Electric  Supply,  229. 
Cottage  Exhibition,  162. 
Crane,  Electric,  at  Dublin,  71- 
Crane  at  Southampton,  New  00-ton,  730. 
Crane,  Steim,  40-ton,  471, 
Crucible  Furnaces,  Badly-arranged,  845. 
Cupolas,  Running  for  Long  Periods,  280. 
Curtain,  The  Ajas  Fireproof,  1012. 
Cylinders,  Gas  and  Oil,  Sizes  of,  205. 
Cycle  and  Automobile  Industry,  Engi- 
neers and  the,  761. 


Data  on  the  Use  and  Performance  of 

Steam  Turbines,  883. 
Design  of  Centrifugal  Fans,  S3,  123. 
Development  of  the  Centrifugal  Pump, 

875. 

Development  of  the  Freight  Locomotive 
in  America,  151,  210. 

Diesel  Oil  Engine,  500  H.P.,  Trials  of, 
556,  594. 

Difficult  Cores,  Venting,  686. 

Direct-current  Turbo-dynamos,  751. 

Discharge  Valves,  The  Slip  of,  917. 

Distribution  of  Weight  in  Locomotives, 
523,  643,  792,  953,  994. 

District  Riilway,  Electrification  of,  551, 
647,  827,  879 

Draught,  Natural  and  Induced,  676. 

Draught,  Induced,  797. 

Drills  lor  Hard  Rocks,  Machine,  635,  673. 

Drilliug  Holes  in  Capstan-head  Screws 
and  Nuts.  Turret  Tools  for,  808. 

I  lynamometer,  Power  Absorption,  794. 

Draught  Gauge,  The  Phoenix  Patent,  30S. 

Drilling  and  Boring  Machine,  Triple- 
spindle,  191. 


Ficonomy  and  Practical  Use  of  High- 
speed Steel,  905,  943,  983. 

Economy  aud  Extravagance  in  Steam 
Power  Production,  321. 

Economy  for  the  Gas  Engine,  Greater, 
993. 

Education  by  Correspondence,  642. 
Efficiency  of  Gas  Turbines,  450. 
Efficiency  of  Modern  Locomotives,  44S. 
Either  Side  Brake  for  Railway  Wagons, 
394. 

Electric  Accelerometer,  1010. 
Electric  Crane  at  Dublin,  100-ton,  71. 
Electric  Driving  in  Textile  .Mills,  446. 
Electric  Light  or  Electric  Power,  41. 
Electric  Locomotives  on  Metropolitan 

and  North-Eastern  Railways,  31. 
Electric  Power  in  Iron  and  Steel  Works, 

511. 

Electric  Power  on  the  Rand,  305. 

Electric  Power  Transmission  in  Lom- 
bards, 40,000  Volt,  351,  370. 

Electric  Railway  Practice,  English,  083. 

Electric  Railway  Traction,  S65. 

Electric  Supply,  Co^ts  and  Tariffs  for, 
229, 

Electric  Tramway  and  Railway  Exhi- 
bition, 86. 

Electrical  Energy,  Cost  of  Production  of, 
481. 

Electrical  Exhibition  at  Olympia,  517, 

552,  570,  032. 
Electrical  Engineers,  Institute  of: — 
Application  of  Electricity  at  the 

Royal  Gun  Factory,  907. 
Charing  Cross  Co.'s  City  of  London 
Works,  947,  979,  1017. 
Electrical  Manufacturing  Prospects,  233. 
Electricity  at  Woolwich  Arsenal,  Appli- 
cation of,  S67,  907. 
Electricity,    Supply  of,  in  Industrial 
Areas  from  a  Municipal  Point  of  View, 
315. 

Electrification  of  the  District  Railway, 
551,  647,  827,  879. 

Emergency  Brake  for  Motor  and  Other 
Vehicles,  194, 

"  Emil  Capitaine,"  Suction  Gas  Pro- 
ducer Motor  Yacht,  431. 

Fnuine  Governors,  Improved,  729. 

Engineering  and  Agricultural  Shuws,  1. 

Engineering  Standards  (,'ommitteo  : — 
Locomotives  for  India,  959. 
Telegraph  Material,  35S. 

Engineers  and  Admiralty  Reforms,  913. 

Engineers  and  the  Cycle  and  Automobile 
Industry,  761. 
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Engineers  and  Engineering,  601. 
Engineers  and  Manufacturers,  401. 
Engineers,  Society  of  : — 

Hampton    Sewerage    ami  Sewage 

Disposal  Works,  515. 
Locomotive    Works   of   the  Great 

Western  Railwaj ,  190. 
Machine  Drills  for  Hard  Hock,  635, 
673 

English  and  American  Pumping  En- 
gines, 561. 

Euglish  Electric  Railway  Practice,  633 

Equivalents  to  Pateats,  Mechanical,  731. 

Erie  Railroad,  Cole  Compound  Locomo- 
tive on,  960. 

Estimation  of  Sceam  Consumption  with 
Superheated  Steam,  633. 

Evolution  of  Steel,  521. 

Exhaust  Gases,  Utilisation  of,  63S. 

Experimental  or  Secret  Use  of  an  Inven- 
tion, 532. 

Exhibition  at  Olynipia,  Electrical,  517, 

552,  570,  632. 
Exploitation  of  Patents,  211. 


Feed  Pump,  The  Wakefield,  592. 

Feed  Water,  Removal  of  Impurities 
from,  Paterson's  System,  441. 

Perro- Concrete  and  Application!  in 
Belgium,  16S. 

Fire  Engine  Always  Ready  for  Action,  10. 

Fireproof  Curtain,  The  Ajax,  luli 

Fog— Smoke — Combustion,  951. 

Forced  Vertex  Centrifugal  Pump,  Re- 
sults of  Test  on,  4S4. 

Forging  and  Repairing  Locomotive 
Motion  Rods,  638. 

Freight  Locomotive  in  America,  De- 
velopment of,  151,  210. 

Furnaces,  Badly-arranged  C  ucible,  S45. 


Gilvantsing  at  Low  Temperatures,  43. 
Gas  aud  Oil  Engine  Cylinders,  Sizes  of, 
205. 

Gas  aud  Oil  Engines,  Governing  of,  396. 
Gas  Engine,  Greater  Economy  for,  993. 
Gas  Engine  Installation,  Best  Practice 
in,  270. 

Gas  Engine,  The  Sargent,  483. 

Gas  Engines  on  the  Continent,  Large, 

The  Growth  of,  4,  77,  114,  154,  196,  236, 

275. 

Gas  Engiues,  Reduction  Geir  for,  953. 

Gas-making  Coals,  Tests  of.  415. 

Gas  Producer,  Automatic,  577. 

Gas    Producer    Motor    Yacht    "  Emil 

Capitaine,"  431. 
Gas  Producer  Plants,  Report  on  Trials  of 

Suction,  870. 
Gas  Producer  Power  Plants,  392. 
Gas  Producers,  Testing,  473. 
Gas  Turbines,  Efficiency  of,  456. 
Gauge  Glasses,  Wa'er,  325. 
Gauging  of  Streams  by  Chorn'cal  Means, 

59u. 

Gearing.  Spur,  Genral  Theory  of,  44, 
214,  2S7. 

Gear  for  Steamers,  Spare,  751,  767. 

Glasgow  and  West  of  Scotland  Engineer- 
ing Society : — 

Practical  Use  and  Economy  of  High- 
speed Steel,  905,  943,  983. 

Good  Boilers:  B^d  Stoking,  801 

Good  "  Design  "  or  B  id  Patent,  571. 

Governing  of  G  is  aud  Oil  Engines,  39 J. 

Governor,  The  Motor  Car,  805. 

Governor,  The  Thunderbolt,  433. 

Governor  Springs,  939. 

Gjvernors,  Improved  Engine,  729. 

Great  Central   R  dlway,    Atlantic  Type 
Locomotive  for,  884. 

Great  Northern  Railway  Locomotive,  311. 

Great  Northern  of  Scotland  Railway, 
Steam  Motor  Cat  on,  659. 

Great  Western  Railway  Locomotive  and 
Carriage  Works,  190. 

Greater  London  Electric  Power  Bill,  211. 

Greenwich  Power  Station,  430. 


Hamilton  Sewerage  and  Sewage  Disposal 
Works,  515. 

Handy  Tool,  A,  525. 

Hard-skinned  and  Knotty,  323. 

Heat  Unit  and  its  Application  to  the 
Heating  of  Buildings,  1011. 

Heating  aud  Ventilating  Systems,  476. 

Heating  Buildings  by  Steam,  235. 

Heavy  Duplex  Compound  Goods  Loco- 
motive on  Northern  Railway  of  France, 
671. 

Helical  Springs,  Test*  of,  330. 
High-speed  Lathe  Centre,  554. 
High-speed  Motor  Cars,  121. 
High-speed   Steel,  Practical   Use  and 

Economy  of,  905,  943,  983. 
Hindley  Patent  Locomotive  Boiler  for 

Motor  Wagons,  367. 
Hoffmin   Manufacturing    Co.'s  Patent 

Ball  Bearings,  and  Steel  Balls,  839. 
Home-made  Tools,  846. 
Hornsby  Marine  Oil  Engine,  769. 
Humidificition  in  Textile  Factories,  192, 

207,  272. 

Hydraulic  Clamping  Cylinders,  S66. 


Ice-making  Machines  of  the  Pulsometer 
Engineering  Co.  Ltd.  at  Naval  Exhibi- 
tion, 433. 

Ignition  in  Interna]  Combustion  En- 
gines, Timing,  443. 

Ignition,  Irregular,  456. 

Improved  Engine  Governors,  729. 

Indian  Locomotives,  Standard,  959. 

Indicator  for  Taking  Continuous  Dia- 
grams, 288. 

Induced  Draught,  Natural  and,  676. 

Induced  Draught,  797. 

Inglis  Patent  Marine  Bn'ler,  125. 

Injector  Strainers  and  Suction  Pipes,  637. 

Injector',  Cleaning  Out,  442. 

Iuterual  Combustion  Engines,  Timing 
the  Ignition  in,  443. 

International  Correspondence  System  of 
Tuition,  672. 

Invented  W  .rds  as  Trade  Marks,  691. 

Invention,  Secret  or  Experimental  Use 
of,  531. 

Inventions  and  Spasmodic  Require- 
ments, 291. 

luvento-,  The  True  and  First,  171. 

Inventors,  Limited  Companies  aud,  371. 

Iron  and  Coal  Production,  566. 

Iroc  aud  Steel  Institute  : — 
Sheffield  Meeting,  555. 

Iron  and  Steel  Works,  Electric  Power  in, 
511. 

Iron  v.  Steel,  361. 
Irregular  Ignition,  456. 
lnstitu  es  and  Societies  :  — 

Birmingham  Electrical  Club,  616. 

Bradford  Engineering  Society,  594. 

British  Association,  394. 

Chemical  Industry,  S  ciety  of,  715. 

Electrical  Engineers,  Institution  of, 
867. 

Engineers,  Society  of,  190,  515,  795. 

Iron  and  Steel  Institute,  555. 

Junior  Institution  of  Engineers,  756. 

Leeds  Association  of  Engineers,  243. 

Leeds     University  Engineering 
Society,  797. 

Manchester    Association     of  En- 
gineers, 715. 

Marine  Engineers,  Institute  of,  718. 

National    Railroad    Master  Black- 
smiths' Association,  68S. 


Japanese  Battleship  "  Katori,''  111. 

J  ;t  Propelled  B  at,  487. 

Juuior  Institution  of  Engineers: — 

The  Problem  of  the  Gas  Turbine,  756. 


lv  ipp.  Prof.  Guisbert,  514. 

"  Katori,"  Japanese  Battleship,  111. 


Large  Gas  Engiues  on  the  Continent, 

The  Growth  of,  4,  77,  114,  154,  196, 

236,  275. 
Lathe  Centre,  High-speed,  554. 
La' he,  9ft.,  by  Armstrong,  Whitworth, 

and  Co.  Ltd.,  567. 
Launch  of  the  Armoured  Cruiser  Natal, 

591 

Leaves  from  a  Naval  Engineer's  Note 
Book— Valve  Gears,  723,  763,  S06. 

Loeds  Association  of  Engineers,  Visit  to 
Sheffield,  243. 

L'Entente  Cordiale,  241. 

Liege  Exhibition,  3. 

Lic;e  Exhibition,  Corliss  Engines  at,  234. 
Limited  Companies  and  Inventors,  371. 
Link  Motion,  Setting  Direct  and  Indirect, 
12S. 

Liquid  Fuel  for  Steam  Raising,  Test  of, 
866. 

Lobdell  Air  Hoist  for  Casting  Ladle,  1015. 
Locomotive,  "  Atlantic  "  Type,  on  Great 

Central  Railway,  S84. 
Locomotive  and  Carriage  Works  of  the 

Great  Western  Railway  Co.,  190. 
Locomotive,  "Cole"  Compound,  on  Erie 

Railroad,  960. 
Locomotive  Development,  British,  311. 
Locomotive,  Duplex  Goods,  on  Northern 

Railway  of  France,  671. 
Locomotive  Engineering  Notes,  Vauclain 

System,  449. 
Locomotive   Freight,   Development  of, 

in  America,  151,  210. 
Locomotive,  G.N.R.,  311. 
Locomotive,  L  &  N.-W  R.  Six-wheeled 

Express,  170. 
Locomotive  of  To-day,  The  Compound, 

918. 

Loc  >motive,  Cole   Compound,  on  the 

Erie  Railroad,  POO. 
Locomotive  Spark  Arresters,  81. 
Locomotives  for  Indian  Railways,  British 

Built,  610. 
Locomotives,  Colonial,  791. 
Locomotives,  Distribution  of  Weight  in, 

523,  643,  792,  953,  994. 
Locomotives  for  India,  Standard,  959. 
Locomotives,  Modern,  Efficiency  of,  41S. 
Locomotive  Motion  Rods,  Forging  and 

Repairing,  638. 
Locomotives,  Superheater  for,  445. 
Locomotives,  Superheater  in,  32. 
Locomotive  Weighing  Machine  for  the 

N.E.  Railway,  768. 


Lombardia    40,000    Volt  Three-phase 

System,  351,  370. 
London <fe  N.-W.Ry.,  Locomotives  on,  170. 
London  Underground  Electric  Railway 

Company,    Lot's    Road  Generating 

Station,  30. 
Lubricating  Oils,  Method  of  Testing,  396. 


Machine  Drills  for  Hard  Rock,  635,  673. 
Machine  Tools,  Some  Modem  British, 
922 

Mach'ne  Tools,  Motor-driven,  230. 
Machinery  at  the  Royal  Agricultural 

Show,  47,  8S. 
Manchester  Association  of  Engineers  : — 
Natural  and  Forced  Draught,  715. 
Technical  Education  in  Engineering, 
Rasults  of,  882. 
Manchester  Ship  Canal,  New  Dock  of,  90. 
Manufacture  of  Copper  Sheets,  Tubes, 
aud  Wire,  New  Process  for,  313,  353, 
361,  403. 

Marine  B  >iler,  The  Inglis  Patent,  125. 
Marine  Oil  Engine,  The  Hornsby,  769. 
Mechanical  Engineers,  Institution  of : — 
Ferro-concrete  and  its  Application-; 

in  Belgium,  169. 
Growth  of  Large  Gas  Engines  on  the 
Continent,  4,  77,  114,  155,  196,  230, 
275. 

Steam  Jacketing,  Effects  of,  on  a 

Steam  Engine,  116,  153. 
Superheaters  iu  Locomotives  on  Bel- 
gian State  Railways,  32. 
Mechanical  Engineering  Materials,  their 
Proioerties   and   Tre  ttment  in  Con- 
struction :  Cast  Iron,  166,  487. 
Mechanical  Equivalents  to  Patents,  731. 
Melting  Furnace,  Rotaiy.  328. 
Metal  Markets,  The,  38,  238,  39S,  59S,  755, 
909. 

Metal  Pattern  Making,  Note  on,  7S. 

"  Metallic  Preservation  and  Ornamenta- 
tion of  Iron  and  Steel  Surfaces,"  Coh  s, 
795,  830. 

Midland  Railway  Co.'s  Steamers,  Com- 
parison of  Turbine  and  Reciprocating 
Engines,  435. 

Miniature  Railway,  Blackpool,  271. 

Modern  Condensing  and  Water  Cooling 
Plant,  715. 

Motor  and  other  Vehicles,  Emergency 
Brake  for,  194. 

Motor  Boats  at  Olympia,  903. 

Motor  Cars,  Effect  of,  on  Road  Surfaces, 
441. 

Motor  Car  Governor,  The,  805. 
M  tor  Cars,  High-speed,  121. 
Motor-driven  Machine  Tools,  Advantages 
of,  230. 

Motor  Industry,  The  British,  516. 
Motors  :  Steam  v.  Petrol  Car,  844.' 
Motor  Show  at  Olympia,  642. 
M  mlding,  Up-to-date  Methods  of,  564. 
Municipal  Electrical  Association's  Con- 
vention at  Glasgow  aud  Edinburgh,  36. 
Costs    and    Tariffs    for  Electrical 

Supply,  229. 
Supply  of  Electricity  in  Industrial 
Areas  from  a  Municipal  Point  of 
View,  315. 


Narrowness  in  Patents,  11. 
Natal,  Armoured  Cruiser,  Launch  of,  591. 
National  Railroad  Master  Blacksmiths' 
Association :   Forging  and  Repairing 
Locomotive  Motion  Rods,  6S8. 
Natural  and  Induced  Draught,  676. 
Naval  Architects,  Institution  of:  — 
Accidents  to  Submarines,  155. 
Depth  of  Water  and  Speed  of  Des- 
troyers, 156. 
Turbine     Reciprocating  Machinery 
156,  435. 

Naval  Engineer's  Note  Book,  Leaves 
from  a— Valve  Gears,  723,  763,  806. 

New  Graving  Dock  at  Southampton,  649. 

North- East  Coast  Institution  of  Ship- 
builders and  Engineers :  Pneumatic 
Tools  as  Applied  to  Ship  Construction, 
915,  982. 

N  orth-Eastern  Railway,  Locomotive 
Weighing  Machine  for  the,  76S. 


Ohio  Society  of  Engineers : — 

The  Heat  Unit  aud  the  Heating  of 
Buildings,  1011. 
Oil  and  Gas  Engines,  Governing  of,  390. 
Oil  and  Gas  Engine  Cylinders,  Sizes  of, 
205. 

Oil  Engine  with  Steam  Injection,  Tests 
of,  527. 

Oil  Engine,  The  Hornsby  Marine,  769. 
Oils,  Lubricating,  Method  of  Testing, 
396. 

Oils  aud  Oiling,  915,  955,  992. 
Olympia,  Motor  Boats  at,  903. 
Olympia,  Motor  Show  at,  842 
Overhead  Conductors,  The  Transmission 
of  Electrical  Energy  by,  837. 


Panama  Canal,  124. 
Patent,  The  Claims  of,  131. 
Patents  of  Addition,  51. 
Patents,  Combination  in,  491. 


Patents,  Exploitation  of,  211. 
Patents,  Mechanic  il  Equivalents  to,  731. 
Patents.  Narrowness  in,  11. 
Patent  Specification  Claims,  Clearness  in, 
251. 

Paterson  Condensation  Water  Purifier. 
414. 

Paterson  Water  Softener  and  Filter,  568. 
Pattern  Making  Metal,  7S. 
Pearson's  Smoke  Prevention  Apparatus, 
514. 

Pelton  Water  Wheel,  High  Pressure.  330. 

Phoenix  Corliss  Engines  at  Liege  Exhi- 
bition, 284. 

Phoenix  Indicating  and  Recording 
Draught  Gauge,  36S. 

Pig  Iron,  The  World's  Output,  416. 

Pig  Iron,  Production  and  Price  of,  681. 

"  Pianos  "  Portable  Planing  Machine,  8S1. 

Plants,  Surface  Condensing,  721. 

Plunkett  Watsr-tube  Boiler,  15S. 

Pueumatic  Hydranlic  Method  of  Closing 
Bulkheads  on  Shipboard,  30. 

Pueumatic  Tools  as  applied  to  Ship  Con- 
struction :  Their  Advantages  to  Ship- 
builders and  Engineers,  945,  9S2. 

Possible  Advantages  of  the  Triple-expan- 
sion Engine  over  the  Compound,  705. 

Power  Absorption  Dynamometer,  794. 

Power  Scheme  for  South  America, 
Gigantic,  S6S. 

Problem  of  the  Gas  Turbine,  756. 

Production  and  Price  of  Pig  Iron,  631. 

Progress  of  the  Steam  Turbine,  987. 

Protection  of  Wood  against  White  Ants, 
694. 

Pressure  Gauges,  Testing,  473. 

Publication  of  an  Invention.  Prior,  451. 

Pulsometer  Engineering  Co.'s  Exhibit  at 
Naval  Exhibition,  433. 

Pumping  Engines,  English  and  Ameri- 
can, 561. 

Pumps  and  their  Failures,  Steam,  194. 


Railway  Practice,  English  Electric,  6SS. 
Railway  Traction,  Electric,  S65. 
Rand,  Electric  Power  on,  365. 
Reduction  Gear  for  G  is  Engines,  958. 
Removal  of  Impurities  from  Feed  Water, 
444. 

Report  on  Trials  of  Suction  Gas  Producer 

Plants,  831,  S70. 
Return  Tubular  Boilers,  Setting,  89. 
Riveting  Machines,  325. 
Road  Surfaces,  Effcet  of  Motor  Cars  on, 

441. 

Rotary  Melting  Furnace,  328. 


Sargent  Complete  Expansion  Gas  En- 
gine, 483. 

Sargent  Steam  Meter,  193. 

Saw  Filer,  A  New  Band,  753. 

Schenectady  Superheater  for  Loco- 
motives, 445. 

Science  aud  Practice,  281. 

Secret  or  Experimental  Use  of  an  Inven- 
tion, 531. 

Self-propelled  Vehicles  on    the  South 

American  Railways,  636. 
Setting  Direct  and  Indirect  Link  Motion. 

128. 

Setting  Return  Tubular  Boilers,  S9. 
Ship  Construction,  Pneumatic  Tools  as 

Applied  to,  945. 
Shipbuilding  aud    Engineering  Notes, 

156,  27S,  31S.  475,  518,  599,  638,  678,  758, 

910. 

Show  at  Olynipia,  Motor,  842. 
Side  Launch  of  a  Large  Vessel,  250. 
Sizes  of  Gas  and  Oil  Engine  Cylinders, 
205. 

Slip  of  Discharge  Valves,  917. 
Smoke— Fog— Combustion,  951. 
Smoke-prevention  Apparatus,  Pearson's, 
514. 

Southampton,  New  50-ton  Crane  at,  730. 
Southampton,  New  Graving  Dock  at,  649. 
South  American  Railways,  Self-propelled 

Vehicles  on  the,  6S6. 
Spare  Gear  for  Steamers,  754,  767. 
Spark  Arresters,  Locomotive,  81. 
Speed  Trials  of  the   Cunard  Turbine 

Steamer  Carmania,  871. 
Springs,  Governor,  9S9. 
Spur  Gearing,  General  Theory  of,  44, 

244,  2S7. 
Steam  Actuated  Valve  Gear,  274. 
Steam  Consumption  with  Superheated 

Steam,  Estimation  of,  6)3. 
Steam     Engine,     Effects     of  Steam 

Jacketing  on,  116,  152. 
Steam  Eugiue  of  the  Horizontal  Type, 

Compound,  810. 
Steamers,  Spare  Gear  for,  754,  767. 
Steam,  Heating  Buildings  by,  235. 
Steam  Jacketing,   Effects   of,   on  the 

Efficiency  of  a  Steam  Engine,  116,  15-. 
Steam  Meter,  Sargent,  193. 
Steam  Power  Generation,  204,  406,  528, 

604,  643. 

Steam  Power  Production,  Economy  and 

Extravagance  in.  321. 
St  am  Pumps  and  their  Failures,  194. 
Steam  Pipe  Experiences,  719. 
Steam  Raising,  Liquid  Fuel  for,  S66. 
Steam  Turbine,  The  Allis-Chalmers,  1013. 
Steam  Turbine,  Progress  of,  987. 


VI. 


INDEX 


[ Supplement  to  "  The  Practical  Enoinc>:r,"  January  5,  1900 


Steam  Turbine,  The  Warren, 

Steam  Turbines,  Data  on  th    Use  and 

Performance  of,  833. 
Steam  Motor   Car   on   Great   North  of 

Scotland  Railway,  689. 
Steel,  Evolution  of,  521. 
Steel :  Its  Manufacture  and  Classification, 

with  Special  Reference  to  Hardening 

and  Tempering,  37,  75,  112. 
Stop  and  Isolating  Valve,  Combined,  4S. 
Storage  Batteries  and  their  Electrolyte, 

592. 

Sti esses  Thrown    upon  Bolts  by  the 

Wrench,  397. 
Stretching  and  Creeping  of  Belts,  523. 
Sturtevant  Comp  my,  New  Foundry  and 

Pattern  Shop  of  the,  393. 
Submarine  Signal  ing,  350. 
Suction    Gas    Producer     Motor    i  t  lit 

"  Brail  Capitaine,"  431. 
Suction  Gas  Producer  Plants,  Report  on 

Trials  of,  831. 
Suction  Producer  Gas  v.  Town  Gas  for 

Power  Purposes,  B41,  640. 
Sngdeu's  Stop  and  Isolating  Valve,  48. 
Superheated  Steam,  Ad  vantages  of ,  957. 
Superheated  Steam,  Estimation  of  St  .  no 

Consumption  with,  633. 
Superheater     for     Locomotives,  The 

Schenectady,  445. 
Superheaters   in    Locomotives   on  the 

Belgian  State  Railways,  32. 
Sin  face  Condensing  Plants,  721. 


Tapping  Machine,  A  Three-spindle,  607. 
Technical    Education    in  Engineering, 

Results  of,  S32. 
Test  of  Liqui  1  Fuel  for  Steam  Raising, 

SC6. 

Testing  of  Cast  Iron,  7,  72. 

Testing  Gas  Produeeis,  473. 

Testing  Pressure  G  ui^es,  473. 

Testing  Twist  Drills,  431. 

Tests  of  a  Diesel  Oil  Engine,  556,  594. 

Tests  of  a  Forced  Vortex  Centrifugal 
Pump,  484. 

Tests  ot  Gas-making  Coals.  445. 

Tests  of  Helical  Spriugs,  330. 

Tests  of  Oil  Engine  with  Steam  Injec- 
tion, 527. 

Textile  Factories,  HumidiBcation  in,  192, 
207,  272. 

Textile  Mills,  Electric  Driving  in,  446. 
Theory  of  Spur  Gearing,  General,  41,  244, 

287. 

Thread  Rolling  Machine,  50. 
Three-phase  System  in  Lombardy,  351, 
370. 

Three-spindle  Tapping  Machine,  607. 
Thunderbolt  Steam-engine  Governor,  4::i. 
Tidal  Motors,  201. 

Timing  the  Ignition  in  Internal  Com- 
bustion Engines,  4  43. 
Titan  Steam  Crane,  40-ton,  471. 
Tool,  A  Handy,  525. 

Tools  for  Drilling  Holes  in  Capstan-head 
Screws  and  Nuts,  Turret,  808. 

Tools,  Horn  -made,  846. 

Traction,  Electric  Railway,  865. 

Trade  Marks,  Invented  Words  as,  091. 

Trade  Marks  Act,  The  New,  411. 

Tramway  and  Railway  Exhibition,  Elec- 
tric, 86. 

Transmission  of   Electrical   Energy  by 

Overhead  C  inductors,  837. 
Treaties  and  Trade,  361. 
Trials  of  the  Cunard  Turbine  Steamer 

Carmania,  Speed,  870. 
Trials  of  Suction  Gas  Producer  Plants, 

Report  on,-  S31,  870. 
Triple-expansion  over  the  Compound, 

Possible  Advantages  of  the,  765. 
Triple-spindle     Drilling    and  Boring 

Machine,  191. 
Tropenas  Method  of  Steel  Melting,  243. 
Turbo-dynamos,  Direct-current,  751. 
Turbine  and  Reciprocating  Engines  of 

the  Midland  Railway  Co.'s  Steamers, 

Comparison  of,  435. 
Turbine  Blades,  Wear  of,  283. 
Turbine  Pumps,  Worthington,  711. 
Turning  and  Boring  Machine  by  Webster 

and  (Jennet,  077. 
Tut  ret  Tools  tor  Drilling  Holes  in  dp- 

stan-head  Screws  and  Nuts,  SOS. 
Twist  Drills,  Testing,  434. 


Utilisation  of  Exhaust  Gases,  638, 


Valve  Gear,  Steam  Actuated,  274. 
Valves,  Discharge,  The  Slip  of,  917. 
Valves,  Suggestions  Concerning,  327, 
Vauclan  Compound  Locomotives,  449. 
Ventilating  and  Heating  Systems,  477. 
Venting  Difficult  Cores,  686. 
Vehicles  on  the  South  American  Rail- 
ways, Self-propelled,  686. 


Wakefield  Boiler  Feed  Pump,  592. 
Water-cooling  Plant,  Modern  Condensing 

and,  715. 
Water  Gauge  Glasses,  325. 
Water  Gauges  for  Steam  Boilers,  517. 
Water  Heater  and  Softenrr.  The  Baker, 

290. 


Water  Softener  and  Filter,  The  Paterson, 

56S. 

Water-tube  Boiler,  Tim  Plunkett,  158. 

Water-tube  Firebox,  The  Brotan,  631. 

Water  Wheel,  Pelton.  330. 

Warren  Steam  Turbine,  6. 

Webster  and  Bennet  Tinning  and  Bering 

Machine,  977. 
Weighing  Machine  for  the  North-Eastern 

Railway  Locomotives,  768. 
Wen  of  turbine  Blades,  283. 
Weighbridge,  Combination,  The  Avery, 

512. 

Weight  in  Locomotives,  Distribution  of, 

52.J,  643.  792,  953,  991. 
Welsh  and  other  Coal,  161. 
Wire-cutting  Tool,  24S. 
Woolwich  Arsenal,  The  Application  of 

E'ectricity  in  the  Royal  Gun  Factory, 

S67,  907. 

Worthington  Turbine  Pumps,  711. 


PARAGRAPHS. 

A.S.K.  Reports,  640. 

Accele-ation  with  the  Steam  Turbine, 
360. 

Accidents  to  Submarines,  362. 

Accumulator,  The  Lead,  640. 

Africa,  Kast,  Trade  Opportunities  in,  200. 

Agricultural  Society,  The  Royal,  563. 

Al'iminiuni  Paper,  6S0. 

American  Blast  Furnaces,  434. 

Anti-fricti  ii  Alloys,  440. 

Aitesi  iu  Wells,  Testing  the  Flowof,  1022. 

''Atlantic"  Locomotives.  839. 

Atmospheric  Friction,  242. 

Australia,  Technical  Education  in,  363. 

Auto-cycle  Club's  Reliability  Trials,  360. 

Axite,  New  Explosive,  2. 


Barge  Propulsion  by  Ga<  Motors,  242. 

Belfast  Electric  Tramways,  91 1. 

Black  Prince,  II. M.S.,  Trials  of,  98S. 

Blackpool  Motor  Races,  162. 

Board  of  Trade  Examinations  for  Marine 
Engineers,  Weekly  Results,  3,  46,  110, 
127,  16S,  231,  279,  2S3,  352,  39S,  4u6, 
471,  4S5,  554,  592,  610,  6S0,  755,  799, 
835,  876,  927,  979,  98S. 

Boiler-house  Economy,  876. 

Bradford  Corporation  :  Report  of  Ashpit 
a"d  Destructor  Department,  322. 

Bridge  over  the  Walncy  Channel, 
Barrow,  440. 

Brown  Coal  for  Generating  Gas,  416. 


Camera    for    Micro-photographs,  The 

Ordinary,  98S. 
Castings,  Large,  for  Cunard  Liners,  602. 
Chain  Crbles  on  the  New  Cuiiai  ders,  102 .'. 
Civil  Engineers,  Institute  of : — 

Economy  of  the  Marine  Turbine,  914. 

Heat  Economy  in  Factories,  988. 

Loss  of  Heat  from  Iron  Pipes,  362. 
Coal  Mining  in  Cape  Colony,  282. 
Coal  Production  and  Consumption,  The 

World's,  976. 
Coaling  Apparatus  for  Steamships,  402, 

520. 

Colonial  Railways  and  Electric  Traction, 
482. 

Collision  at  Hall  Road  Station,  Report 
on,  642. 

Condensing  r.  Non-coudeusing  Plants, 
680. 

Contracts  for  Turbine  Steamers  require! 
by  the  Great  Central  Railw.,y,  675. 

Corrugated  Concrete  Piles,  450. 

Cowper-Coles  System  of  Ripid  Electro- 
deposition  of  Copper,  722. 

Cunard  Turbine  Liners,  402. 


Destroyers,  Structural  Changes  in,  160. 
Drainage  of  London,  122. 


Electric  Traction,  Colonial  Railways  and, 
482. 

Electric  Tramways.  Belfast,  914. 
Electric  Tramways,  Manchester,  683. 
Electric  Tramways,  Newcastle,  523. 
Electric  Tramways,  Sheffield,  S2.- 
Electrical  Engineers,  Institution  of,  839. 
Electrical  Laboratories  of  the  Liverpool 

University,  42. 
Electrical  Power  Distribution,  4S3. 
Electrical  Risks  and  Corporations,  82. 
I  ugine  Bearings,  Wear  of,  322. 
Engineering  Standards  Committee,  160, 

952. 

Engineers,  Society  of,  Annual  Meeting, 
965. 

Euston  Station  Improvements,  482. 


Gas  Lighting  in  the  City  of  LoDdon,  562. 
Gas  Plant  v.  Public  Power  Supplies,  663. 
(Ins  Propelled  Vessel,  282. 
German  Steering  Orders,  290. 
German  Submarines,  402. 
Gorman  Cruiser  "  Lubeck,"  6S2. 


Glasgow  Docks,  Electric  Power  at,  515. 
Glover  and  Co.'s  Joint  Boxes,  672. 
Gordon-Beunet  Motor  Race,  2,  42. 
Grinding  Wheels,  Corrugated,  440. 


Hall   Road    Electric  Railway  Accident, 

Board  of  Trade  Report,  642. 
Hard  Cast  tigs,  Trouble  from,  397. 
Heat  Economy  in  Factories,  988. 
Heat,  Loss  of,  from  Iron  Pipes,  302. 
High-speed  Engine  Bearings,  Wear  of, 

322. 

Horden  Colliery,  Ml. 
Horse  Power  ot  Turbines,  4S3. 
Huddersfield  Engineering  Society,  Boiler 
House  Economies,  876. 


Inglis  Patent  Boiler,  The,  42. 
Iron  and  Steel  Institute  :  — 

Sheffield  Meetiug,  336. 

1906  Meetings,  965. 
Iron,  Cau  it  Grow,  329. 
Iron  Pipes,  Loss  of  Heat  from,  362. 
I  n  in  Production,  602. 
Institutions  aud  Societies  : — 

Civil  Engineers,  Institution  of,  362, 
914,  988. 

Engineers,  Society  of,  965. 

Engineers  and  Shipbuilders  in  Scot- 
land. Institution  of,  683. 

Electrical  Engineers,  Institution  of, 
839. 

Huddersfield    Engineering  Society, 
S76. 

Iron  and  Steel  Institute,  336,  965. 
Junior  Institution  of  Engineers,  522. 
Leeds  Association  of  Engine  rs,  561. 
Manchester  Association  of  Engineers, 

43,  191,  480,  642,  S02. 
Marine  ttogineers,  282,  470,  760,  1022. 
Mining  Engineers,  Institute  of,  483, 

91 1. 

Mining  Institute  of  Scotland,  2S2. 
Naval  Architects,  122,  191,  322. 
Noith    of    England    Institute  of 
Mining  and  Mechanical  Engineers, 

952. 

Public  Health,  Roval  Institute  of, 
122. 

Ilailway  Club,  120,  520. 

Royal  Agricultural  Society,  563. 

Royal  Institution,  950. 


Japanese  Shipbuil  ling  Industry,  950. 
Jubilee  of  the  Manchester  Association  of 

Engineers,  802. 
Junior  Institution  of  Engineers,  Visit 

to  Staines  Reservoir,  542. 


Kingsway  and  Aldwich,  Opening  of,  643. 


Lancashire  Railway,  A  New,  988. 

Launches  and  Trial  Trips,  39.  79,  1  IS,  159, 
199,  239,  278,  319,  35S,  I  99,  43S,  478.  519, 
55S,  59S,  639,  67S,  719,  760,  799,  S34,  872, 
911,  948.  985,  1021. 

Leeds  Association  of  Engineers:  Presi- 
dent's Address,  563. 

Leeds  University  Engineering  Society  : 
Building  of  a  Petrol  Motor,  722. 

Liddle's  Sanding  Apparatus  for  Tram- 
cars,  953. 

Liege  Exhibition,  842. 

Light  Railways  Act,  416. 

Liverpool  University  New  Electrical 
Laboratories,  42. 

Lloyd's  Rtgister  of  Shipping,  Annual 
Report,  602. 

Locomotive  Sprrk  Arresters,  442. 

Locomotives,  Large,  and  Railway 
Workers,  2S2. 

Locomotives,  Mechanical  Stokers  for,  600. 

Loudon  University  Engineering  Degrees, 
280. 

London  Traffic,  Report  of  Royal  Com- 
mission on,  2. 


Manchester  Ass  iciation  of  Engineers  : — 
Garden  Party,  191. 
Half-yearly  Meeting,  4S0. 
Visit  to  Portsmouth,  43. 
Conversazione,  642. 
Jubilee,  802. 
Manchester  Electrical  Tramways,  683. 
Manchester    Ship     Canal,  Half-yearly 

Report,  262. 
Marconi  and  the  Italian  Government,  682. 
Marine    Engineers,    Board   of  Trade 
Examinations  for,  3,  46,  110,  127,  168, 
231,  279,  283,  352,  SOS,  406,  471,  486, 
554,   592,  610,  080,  755,  799,  835,  S76, 
927,  979,  9S8. 
Marine  Engineers,  Institute  of: — 
Visit  to  Naval  Exhibition,  2S2. 
Marine  Turbine,  Economy  of,  914. 
Mechanical  Stokers  fi  r  Locomotives,  600. 
Mercantile  Marine,    Report   on  Sight 

Tests  in,  115. 
Metric  System,  914. 

Milan  International  Exhibition,  56  >,  640. 
Mining  Appliances,  Transvaal  Govern- 
ment Commission  on,  442. 


Mining  Engineers,  Institute  of:  — 
Electrical  Power  Distribution,  4S3. 

Mining  Institute  of  Scotland:— 
Cape  Colony  Coal  Mining,  282. 
Manchester  Meeting,  470. 

Motor  Boat  Race,  Cross-Channel,  82. 

Motor  'Buses,  Railway,  162. 

Motor  'Buses  in  London,  242,  562. 

Motor  Fishing  Boat,  89. 

Motor  Races,  Blackpool,  162. 

Motor  Traffic,  522. 


Naval  Architects,  Institution  of : — 

Turbines  as  Applied  to  Ocean  Liners, 
322. 

Visit  to  Portsmouth  Dockyard,  122. 
Naval  Notes,  119,  279,  559,  598,  S00,  1021. 
Newcastle  Tramways,  523. 
Nickel  Vanadium  Steel,  643. 
Non-stop  Runs  on  Railways,  2. 
North  of  England  Institution  of  Mining 
and  Mechanical  Engineers,  952. 


Obituary,  657. 
Oil-driven  Turbines,  643. 


Peat  Fuel  Industry,  202. 

Prevention    of    Smoke    from  Steam 

Boilers,  762. 
Producer-gas  Propelled  Boats,  914. 
Public  Health,  Royal  Institution  of: — 

Drainage  of  London,  122. 
Pumping,  Smart  Work  in,  32. 


Queensland,  Coal  in,  80. 


Radium,  S44. 

Railway,  A  New  Lancashire,  988. 
Railway  Club,  120. 

Railways,  Long  Non-stop  Runs  on,  2. 

Railway  Motor  'Buses,  162. 

(tail  way  Workers  and  Large  Loco- 
motives, 283. 

Railway  Working  in  1904:  Board  of 
Trade  Returns,  4S0. 

Rapid  Electro-deposition  of  Copper,  The 
Cowper  Coles  System  of,  722. 

Report  on  Collision  of  Express  and  Pas- 
senger Train  at  Hall  Road  Station,  642. 


Sanding  Apparatus  for  Electric  Train- 
cars,  953. 

Scaham  Harbour,  New  Docks  at,  763. 
Sheffield  Corporation  Tramways,  82. 
Shipbuilding  in   the  United  States,  A 

Year's,  3c0. 
Sight  Tests  in  the  Mercantile  Marine, 

114. 

Ship  Coaling  Appliances,  520. 

Winking  Shafts  by  Freezing,  S02. 

Solution  for  Putting  in  Blue  Colours,  440. 

Smoke  Abatement,  Conference  and  Ex- 
hibition on,  952. 

Smoke  Arresters  on  Locomotives,  442. 

Smoke  Prevention,  202. 

Smoke  Prevention  Apparatus,  150. 

Smoke  Prosecution  of  Armstrong,  Whit- 
worth,  and  Co  Ltd.,  763. 

Steam  Jacketing,  838. 

Steel  Construction,  Standard,  577. 

Steel  Railway  Carriages,  482. 

Steam  Boilers,  Prevention  of  Smoke 
from,  762. 

Steam  Rail,  Motor  Cars,  120. 

Steel  Sleepers,  440. 

Steering  Orders,  German,  296. 

Submarines,  Accidents  to,  362. 

Submarines,  French,  522. 

Submarines,  German,  402. 

Submarine  Signalling,  202.  296. 

Suctiou  Gas  Plant  v.  Public  Power 
Supplies,  563. 

Superheated  Steam,  682. 


Tariff  Commission  Report  on  Textile 

Industries,  991. 
Technical  Education  in  Australia,  363. 
Trade  Catalogues,  10,  49,  122,  209,  475, 

490,  607,  1001. 
Trade  Marks,  Words  as,  322. 
Trade  Notes.  128,  207,  243,  36S,  43S,  475, 

602,  717,  730,  872,  921. 
Trade  Opportunities  in  East  Africa,  200. 
Tramway  Returns  for  1904-5,  Board  of 

Trade,  1022. 
Tiamway     Working  :  Comparative 

Figures,  82. 
Transvaal  Government,  Commission  o:i 

Wiring  Appliances,  442. 
Trials  of  H.M.S.  Black  Prince,  OSS. 
Tube  Railway  Constiuetiou,  242. 
Turbine,  Acceleration  with,  360. 
Turbine,  Marine,  Economy  of,  914. 
Turbine  Steamer,  Record,  42. 
Turbine  Steamers  Onward  and  Invicta, 

122. 

Turbines  as  Applied  to  Ocean  Liners,  322. 
Turbines,  Horse  Power  of,  4S3. 
Turbines,  Oil-driven,  643. 


Supplement  to  "Tbr  Practical  Enoiv:'er,"  January  5,  l90ti.J 


INDEX. 


vn. 


United  States,  A  Year's  Shipbuilding  in, 
360. 

United  States  Navy  Programme,  87l>. 
United  States  Patents'  Report,  1022. 


Victoria  Falls,  Feasibility  of  Utilising, 
762. 


Water  Cooling  by  Spraying,  35. 
Water  Supply  of  German  Cities,  363. 
Wear  of  High-speed  Engine  Hearings, 
322. 

Westrumite,  401. 

Whitworth  Scholarships  and  Exhibi- 
tions, 1905.  S02. 

Wireless  Telegraphy,  563. 

Words  as  Trade  Harks,  322. 

Workmen's  Compensation  Act,  Cases 
under,  42. 


Zinc  Alloy,  124. 

Zoelly  Ste;im  Turbine,  Manufacture  of, 
in  England,  42. 


LITERATURE. 


Adams  ;  Use  and  Care  of  Chains,  976. 
Applied    Mechanics    and  Mechanical 

Engineering  ;  Jamieson,  85. 
Arithmetic,  lhe  Primary,  Part  II.,  606. 
Armature  Windings  of  the  Close! -circuit 

Type  ;  Cramp.  752. 
Atherton  ;  Introduction  to  the  Design 

of  Beams,  Girders,  and  Columns  in 

Machines  and  Structures,  657. 


Bate  ;  Principles  of  Electric  Power  for 
Mechanical  Engineers,  975. 

Beams,  Girders,  and  Columns  in  Machines 
and  Structures  ;  Atherton.  657. 

Broker,  How  to  Deal  with  ;  Warren,  199. 

Brown's  Marine  Electrician  for  Sea- 
going Engineers :  Larkmau  and 
Lindsay,  752. 

Building  a  I.athe;  Burford,  456. 

Burford  :  Building  a  Lathe,  456. 

Byrom  ;  The  Physics  and  Chemistry  of 
MiniDg,  834. 


Chains,  The  Use  and  Care  of  ;  Adams, 
976. 

Compound  Engines,  Elementary  Manual 

on  ;  Tenuant,  317. 
Concrete  Steel,  A  Treatise  on  the  Theory 

and  Practice  of  Reinforced  Concrete 

Constiuction  ;  Twelvetrees,  833. 
Constructional    Steel    Work ;  Farus- 

worth,  198. 
Crystalisation    of     Iron     and    Steel : 

Mellor,  247. 


Dangerfield  ;  Pattern  Makiog,  317. 
Design  of  Beams,  Girders,  and  Columns 

in  Machines  and  Structures  ;  Atherton, 

657. 


Electrical  Examinations,  A  Guide  to  the  ; 
Taylor,  752. 

Electric  Machines,  Insulation  of ;  Turner 
and  Hobart,  157. 

Electric  Power  for  Mechanical  Engi- 
neers, Principles  of :  Bate,  975. 

Electric  Practice,  Modern  ;  Maclean,  247. 

Electricity,  Modern  :  Henry  and  Hora, 
607. 


Farnworth  ;  Constructional  Steel  Work, 
19S. 

Fulton  ;  Law  and  Practice  Relating  to 
Patents,  606. 


Gas  Engines  and  Producer  Gas  Plants  ; 

Mathot,  317. 
Gentry ;    Guide    to    Standard  Screw 

Threads  and  Twist  Drills,  317. 
Guide  to  the  Electrical  Examinations  ; 

Taylor,  752. 


Henry  and  Hora;  Modern  Electricity,  607. 
Hydraulic  Power  Engineering  ;  Marks, 
430. 


Insulation  of  Electric  Machines  ;  Turner 

and  Hobart,  157. 
Iron  and  Steel,  The  Crystallisation  of: 

Mellor,  247. 


Jamieson  ;     Applied     Mechanics  and 
Mechanical  Engineering,  S5. 


Kennedy  ;  Modern  Engines  and  Power 
Generators,  vol.  ii.,  198. 


Lake;  The  Woild's  Locomotives,  363. 
Lathe,  Building  A.  ;  Burfoid,  456. 
Locomotives,  The  World's  ;  Lake,  363. 


Maclean  ;  Modern  Electric  Practice,  247. 
Marks ;  Hydraulic  Power  Engineering, 
430. 

Mathematics,  Practical ;  Saxelby,  975. 
Mathot ;  Gas  Engines  and  Producer  Gas 

Plants,  317. 
Mechanics  for  Engineers :  A  Text  Book 

of  Intermediate  Standard  ;  Morley,  752. 
Mellor  ;  The  Crystallisation  of  Iron  and 

Steel,  247. 
Modern  Engines  and  Power  Generators. 

vol.  v.  ;  Kennedy,  193. 
Motor  Manual,  199. 

Motor  Vehicles  for  Business  Purposes  ; 
Wallis-Tayler,  976. 


Nicholson  ;  Smoke  Abatement,  975. 


Organ  Blowing;  Swanton,  430. 


Patents,  Trade  Marks,  and  Designs,  Laws 
and  Practice  Relating  to;  Fulton,  606. 

Pattern  Making  ;  Dangerfield,  317. 

Physics,  Chemistry  of  Mining,  S34. 

Practi:al  Mathematics  ;  Saxelby,  970. 

Producer  Gas  Plants,  Gas  Engines  and  ; 
Mathot,  317. 


Saxelby  ;  A  Course  in  Practical  Mathe- 
matics, 975. 

Screw  Threads  and  Twist  Drills,  Stand- 
ard, A  Guide  to  ;  Gentry,  317. 

Smoke  Abatement ;  Nicholson,  975. 

Steel  Work,  Constructional ;  Farnworth, 
198. 

Swan  ton  ;  Organ  Blowing,  430. 


Tennaut ;  Compound  Engine,  317. 
Turner    and    Hobart ;    Insulation  of 

Electric  Machines,  157. 
Twelvetrees  ;  Concrete  Steel,  S33. 


Wallis-Tayler  ;  Motor  Vehicles  for  Busi- 
ness Purposes,  976. 

Warren  ;  How  to  Deal  with  your  Broker, 
199. 

World's  Locomotives  ;  Lake,  363. 


CORRESPONDENCE. 


Aluminium,  Soldering,  120,  199,  320,  400, 
760,  S35. 


Boiler  Explosion  near  Truro,  640, 


Condensing  Plant  Design,  360,  439,  479, 
559,  600. 


Leaves  from  a  Naval  Engineer's  Note 

Book,  873.  912. 
Liege  Meeting  of  the  Institution  of 

Mechanical  Engineers,  40,  80. 


Mechanical   Engineers,   Institution  of, 
The  Liege  Meeting,  40,  SO. 


Naval   Engineer's  Note  Book,  Leaves 
from  a,  873,  912. 


Smoke  Prevention  Apparatus,  240. 
Soldering  Aluminium,  120,  199,  320,  4C0, 

760,  835. 
Surface  Condensing  Plant,  874. 


Tapping  Machine,  Thrce-spindle,  760. 
Taxation  of  Machinery :    Thus.  Rigby 

and  Sou's  Appeal,  719. 
Three-spindle  Tapping  Machine,  760. 


QUERIES  AND 
REPLIES. 

AirComprtSSor,  Cylinder  and  Mountings, 

Drawing  of,  950. 
Air  Compressor,  Water  Injection,  950. 
Air  Pump,  912. 
Alignments  of  Engine,  949. 
Analysing  Brass,  950. 
Annealing  Processes,  400,  680,  720. 


B.Sc,  How  to  Obtain,  S74,  950. 
Balancing  Engines,  560,  912. 
Bearings,  White  Metal,  40,  200. 
Boiler  Front,  The  Thompson  Patent,  40, 
560. 

Boilers,  Steam,  320,  400. 
Bomb  Calorimeter,  4S0.-560. 
Boring  Flywheel  Boss,  200,  800. 
Brass,  Analysing,  950. 
Brass,  Colouring,  986. 


Calorimeter.  480,  5(0. 
Cast-iron  Firebars,  640,  680. 
Chain  Manufacture,  160,  520. 
Chills,  Dressing  for,  280,  680. 
Cleaning  and  Re-lacqnering  Old  Brass, 
874. 

Coal,  Effect  if  Washing,  912. 
Colouring  Brass,  986. 
Corliss  Valves,  240,  320. 
Cup  Leathers,  986. 


Damper  Regulator,  The  Locke,  40,  560. 
Dishing  and  Flanging  Plates,  120. 
Dishirg  Iron  and  Steel  Plates,  Pressure 
for,  120. 

Donkey  Pump,  Drawing  of,  400,  1022. 
Dressing  for  Chills,  280,  680. 
Drying  Apparatus,  40,  986,  1021. 


Efficiency  of  Plant,  40,  6*0,  986. 
Electric  Haulage,  280. 
Engineers  in  the  Navy,  120,  6s0. 
Engine,  Alignment  of,  949. 
Engine  Building,  S00. 
Engines,  Balancing,  560,  912. 
Engines,  Launch,  Vibration  of,  800,  912. 
Expansion  of  Metal,  280,  320. 


File    Cutting     .Machines    and  Sand 

Blasting,  912. 
Firebars,  Cast  Iron,  640,  680. 
Flanging  and  Dishing  Plates,  120. 
Flywheel,  Gauging,  912. 


Gas  Engine,  Knocking  in,  160. 
Gauging  a  Flywheel,  912. 
Grindii  g,  40,  950. 
Gun  Barrels,  600,  720. 


Hatchet  Planimeter,  1022. 
Haulage,  Electric,  280. 
Heating  by  Steam,  949. 


Iron    and   Steel    Plates,   Pressure  for 
"  Dishing,"  120. 


Knocking  in  a  Gas  Engine,  160,  760. 


Launch  Engines,  Vibration  of,  800.  912. 
Lead  Coated  Steel  Sheets  and  Tubes,  360, 
439. 

Locke  Damper  Regulator,  40,  560. 


Machinery  for  Polishing  Pastes,  520,  600. 
Makers  of  Stapling  Presses  Wanted,  680. 
Metals,  Expansion  of,  280,  320. 


Navy,  Engineers  in,  120. 


Patent  Law,  520. 

Polishing  Pastes,  Machinery  for,  520,  600, 
Producer-gas  Engines,  Reversing,  800, 
S36. 

Propeller,  520,  560. 


Re-lacquering  Old  Brass,  Cleaning  and, 
'  874. 

Reversing  Producer  Gas  Engines,  600, 
836. 


Sind  Blasting,  File  Cutting  Machines 

and,  912. 
Serve  Tubes,  S00,  836. 
Stapling  Presses,  360,  1022. 
Steam  Boilers,  22o,  320,  400. 
8team,  Heating  by,  949. 
Steam  Raising,  9S6. 
Steel  Joists,  400,  S35,  9S6. 


Thompson  Patent  Boiler  Front,  40,  560. 


Vacuum,  80. 

Valves,  Corliss,  2  40,  320. 

Vibration  of  Launch  Engines,  SCO,  912. 


White  Metd  on  Bearings,  Putting,  40, 
200. 


July  7,  1905] 


THE    PRACTICAL  ENGINEER 


l 


2d.  WEEKLY, 

PUBLISHED  BY 

THE  TECHNICAL  PUBLISHING  CO.  LIMITED. 

Offices :  287,  Deansgate,  Manchester ;  and 
359,  Strand,  London,  W.C. 

National  Telephone  No  2202,  Manchester.     Manchester  Exchange,  Tuesdays 
and  Fridays. 

Entered  at  the  New  York  Post  Office  as  Second  Class  matter 


10s. 


SUBSCRIPTION  PER  ANNUM 

(payable  in  advance),  including 

FREE  COPY  OF  "PRACTICAL  ENGINEER"  POCKET  BOOK 

IK  ORDERED  DIRECT  FROM  THE  PUBLISHERS;  OR 

9s.  PER  ANNUM  WITHOUT  POCKET  BOOK. 

POST  FREE  ANYWHERE,  HOME  OR  ABROAD. 

NOTE.  -Subscriptions  commence  first  week  in  January,  April, 
July,  and  October. 


THE 


lPubltsbers'  announcements. 

CASES  FOE  BINDING,  Is.  6d.  each,  post  free. 
BOUND  VOLUMES- 

Vol. 

1—  1887   

2—  188S   

3—  1889   

4—  1890   

5—  1891   

6—  1892   

7—  January  to  June,  1893  .. . 

8—  July  to  December,  1893 . . . 

9—  January  to  June,  1894  ... 

10—  July  to  December,  1894.. . 

11 —  January  to  June,  1895  ... 

12 —  July  to  December,  1895. . . 

13—  January  to  June,  1896  . . . 

14—  July  to  December,  1896.. . 

15—  January  to  June,  1897  . .  . 

16—  July  to  December,  1S97.. . 

BACK  NUMBERS.— Copies  of  The  Practical  Engineer  dated  prior  to  December 
30th,  1903,  if  in  stock,  4d.  each.  Copies  issued  in  1904,  3d.  each.  All  copies 
itsued  after  December  30th,  1901,  2d.  each,  except  the  first  numbers  in  January 
and  July,  which  are  3d.  each. 

ADDRESS.— All  communications  should  be  sent  to  287,  Deansgate,  Man- 
chester. Those  for  current  week's  issue  should  reach  us  by  first  post  on 
Monday,  or,  if  accompanied  by  sketches  or  drawings,  on  the  previous  Friday. 


8. 

d. 

Vol. 

s. 

d. 

6 

6 

17- 

-January  to  June,  1S9S  . . . 

6 

6 

7 

G 

18- 

-July  to  December,  189S.. . 

6 

6 

10 

6 

19- 

-January  to  June,  1899  . . . 

6 

6 

10 

6 

20- 

-July' to  December,  1S99... 

6 

6 

10 

6 

21- 

-January  to  June,  1900  . . . 

6 

6 

10 

6 

22- 

-J\ily  to  December,  1900. . . 

6 

6 

6 

6 

23- 

-January  to  June,  1901 .... 

6 

6 

6 

6 

24- 

-July  to  December,  1901 . . . 

6 

6 

6 

6 

25- 

-January  to  June,  1902  . . . 

6 

6 

6 

6 

26- 

-July  to  December,  1902.. . 

.  6 

6 

6 

6 

27- 

-January  to  June,  1903  .. . 

(5 

6 

6 

6 

28- 

-July  to  December,  1903 .. . 

.6 

6 

6 

6 

29- 

-January  to  June,  1904  . . . 

6 

6 

6 

6 

30- 

-July  to  December,  1904. . . 

.  6 

6 

6 
6 

6 
6 

31- 

-January  to  June,  1905  .. . 

6 

6 

BOREHOLES 

From  3  in.  to  36  in.  diameter. 

PUMPS 

From  200  to  60,000  Gallons  per 
Hour. 


WILLIAM  E.  MATTHEWS  &  CO, 

Artesian  "Well  Engineers, 
MOSTON  LANE  MANCHESTER. 


Practical  Engineer 

AND   ENGINEERS'  GAZETTE. 


Vol.  32. 


Friday,  July  7,  1905. 


No.  958. 


Page 

Engineering  and  Agricultural  Shows  1 

The  Lie*ge  Exhibition   3 

Board  ol  Trade  Examinations   3 

The  Growth  of  Large  Gas  Engims 

on  the  Continent.    (Ulus.)    4 

Adjustable     Blocks     for  Boiler 

Settings,    (Ulus.)  ,   6 

The  Warren  Steam  Turbines.     (111.)  6 

The  Testing  of  Cast  Iron    7 

Fire    Engine    Always    Ready  for 

Action.    (Ulus.)   10 

Trade  Catalogues    10 

Narrowness  in  Patents    11 

Applications  for  British  Patents....  12 
Kecently-completed  Patent  Specifi- 
cations.   (Ulus.)    17 

Lots  Road  Generating  Station  of  the 
Underground  Electric  Railways 

Company,  London    30 


CONTENTS. 

Page 

British   v.   German  Manufactured 

Goods   30 

Pneumatic-hydraulic     Method  of 
Closing  Bulk  heads  on  Shipb.  ard.  30 

Electric  Locomotives.    (Ulus.)   31 

Superheaters  in  Locomotives  on  the 
Belgian  State  Railways.  (Ulus.) 
Incorporated    Municipal  Electrical 

Association's  Convention   

Steel:  Its  Manufacture  and  Classi- 
fication, with   Special  Reference 

to  Hardening  and  Tempering  

The  Metal  Markels    38 

Launches  and  Trial  Trips   39 

The  Liege  Meeting  of  the  Institution 

of  Mechanical  Engineers    40 

Queries  and  Replies   40 

Miscellanea   40 


32 


37 


ENGINEERING  AND  AGRICULTURAL  SHOWS. 

The  Royal  Agricultural  Society  of  England  lias  in  the  past 
done  a  great  work  in  connection  with  its  annual  shows 
that  have  been  held,  alike  fur  the  encouragement  of  all 
that  pertains  to  the  great  universal  industry  of  agriculture 
and  the  implements  for  use  therewith.  Apparently, 
however,  the  successes  that  attended  the  early  shows  have 
not  followed  the  society  in  recent  years,  so  that  doubts 
have  been  entertained  by  many  of  the  former  supporters 
of  that  institution  as  to  whether  the  day  has  not  passed 
fur  these  annual  exhibitions,  seeing  that  the  want  of 
support  that  is  given  has  been  such  as  to  bring  the  society 
serious  financial  losses  as  the  result  of  each  of  its  recent 
shows. 

The  shows  that  have  been  hitherto  held  in  different 
towns,  prior  to  the  domiciling  of  the  exhibits  at  Park 
Royal,  London,  were  visited  by  those  interested  in  agri- 
culture, and  also  by  those  interested  in  the  engineering 
and  mechanical  appliances  that  could  be  used  in  the 
industry;  but  the  main  support,  however,  in  the  way  of 
gate  money  naturally  came  from  the  crowd,  and  that 
crowd  is  not  apparently  to  be  found  or  collected  from  the 
huge  indifferent  population  of  London,  who  have  too  many 
other  hardy  annuals  of  this  sort  for  their  entertainment 
to  attach  very  much  importance  to  the  event  that  would, 
iu  connection  with  a  visiting  feast  in  another  town,  be  the 
great  function  of  the  year.  The  society  apparently  made 
a  fatal  mistake  in  fixing  upon  a  permanent  show  ground 
at  Park  Royal,  London,  as  they  did  not  sufficiently  take 
into  account  the  local  interest  that  is  evoked  by  causing 
the  show  to  be  held  in  different  centres  where  the  popula- 
tion was  less  likely  to  be  surfeited  than  the  one  living  in 
the  metropolis,  which  can  certainly  not  be  by  any  flight  of 
imagination  considered  to  be  made  up  in  any  large 
proportion  of  agriculturists. 

The  Park  Rcyal  show  ground  has  undoubtedly  been  given 
a  full  and  fair  trial,  and  all  the  hopes  of  the  society  centred 
upon  the  creation  of  a  permanent  ground  must  assuredly 
now  be  lost. 

Engineers  generally,  and  we  in  particular,  are  by  no  means 
concerned  in  that  which  may  be  termed  the  show  or  the 
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pleasure  part  of  the  programme  provided  by  the  society 
for  its  patrons,  hut  serious  concern  will  he  felt  in  the  loss 
of  an  opportunity  of  making  comparisons  and  of  keeping 
up  to  date  with  the  international  competitions  concerning 
all  agricultural  appliances  should  such  shows  he  hereafter 
discontinued. 

There  is  as  much  desire  for  improvement  and  as  great 
an  incentive  to  betterment  concerning  the  tools  that  are 
to  be  used,  the  motors  employed,  and  the  implements 
offered  to  the  agriculturists  to-day  as  ever  there  was,  and 
yet  the  poor  array  of  implements  that  have  been  seen  upon 
some  of  the  stands  of  recent  shows  would  have  been  by 
no  means  attractive  to  the  technical  man,  and  certainly 
could  have  been  of  little  use  to  a  would-be  purchaser  in 
aiding  him  to  decide  upon  the  acquisition  of  modern 
labour-saving  and  economical  tools  for  his  daily  work. 
There  has  been  too  much  of  the  fat  stock  and  the  big 
potato  business  connected  with  the  shows  of  recent  years, 
and  too  little  of  the  serious  constructional  side  of  the 
science  or  that  which  should  be  recognised  as  the  science 
of  agricultural  engineering.  To  paint  up  a  plough  or 
portable  engine  in  rainbow-hue  colours  may  attract  a 
gaping  crowd,  but  even  the  crowd  will  soon  get  used  to 
paint,  and  will  learn  to  recognise  the  stock  kind  of 
exhibits  in  which  even  the  nuts  are  polished  and  burnished 
and  the  paint  has  the  gloss  of  a  motor  car,  while  the 
design  of  the  machine  or  the  working  parts  is  in  many 
instances  unaltered  from  that  which  has  been  displayed  in 
connection  with  a  previous  show. 

If  the  Royal  Agricultural  Society  would  foster  the 
mechanical  as  well  as  the  purely  domestic  end  of  their 
shows,  they  would  probably  find  visitors  coming  in  great 
expectancy  to  learn  of  that  which  is  new  every  year,  instead 
of  leaving  such  information  to  be  given  by  the  enterprising 
American  firms,  who  are  not  slow  in  sending  out  elaborate 
illustration  lists  and  catalogues,  portraying  all  that  they 
are  doing  for  the  betterment  of  agricultural  engineering. 


We  have  frequently  pointed  out  in  these  columns  that 
high-speed  races  for  motor  cars  are  of  no  practical 
advantage  to  the  motor-car  industry,  and  are,  therefore, 
pleased  to  see  that  the  French  Automobile  Club  have 
decided,  upon  the  advice  of  most  of  the  constructors  who 
took  part  in  the  recent  eliminating  trials,  that  the  club 
shall  not  take  part  in  the  Gordon-Bennet  cup  race  of  1906, 
whatever  be  the  result  of  this  year's  racing. 

Manufacture  of  the  Zoelly  Steam  Turuine  in  England. 
A  powerful  syndicate  has  been  formed  in  Germany, 
consisting  of  the  great  engineering  firms  of  Krupp,  of 
Essen,  Maschinen-fabrik,  of  Nurnberg,  and  Augsburg 
Nord-deutsche  Lloyd,  Escher,  Wyss,  and  Co.,  and  Siemens- 
Schuckert,  for  constructing  the  Zoelly  turbine  for  marine 
and  other  purposes  in  Germany  and  elsewhere  on  the 
Continent  ;  and  a  similar  combination  has  been  made  in 
France  under  the  leadership  of  Messrs.  Schneider,  of 
Creuzot.  In  England  a  syndicate  has  been  recently  formed, 
consisting  of  Messrs.  Escher,  Wyss,  and  Co.,  Messrs.  A.  G. 
Schiff  and  Co.,  and  Messrs.  Mather  and  Piatt  Ltd.,  of  Man- 
chester, for  the  construction  and  sale  of  the  Zoelly  turbine 
in  the  United  Kingdom  and  British  colonies,  and  for 
granting  licenses  under  the  Zoelly  patents.  Already 
Messrs.  Escher,  Wyss,  and  Co.  and  their  various  licensees 
have  over   30,000  H.P.   of  turbines  at  work   or  under 


construction,  including  several  for  marine  propulsion,  and 
have  realised  a  notable  success  with  the  first  turbine 
constructed  by  them  for  electric  lighting  and  power,  which 
has  been  at  work  for  some  mouths  in  the  central  station: 
at  Muhlhausen,  in  Thuringia.  A  description  of  the  Zoelly 
steam  turbine  was  given  in  The  Practical  Engineer  of 
October  21st,  1904. 

The  report  of  the  Royal  Commission  which  had  been 
sitting  for  many  months,  under  the  chairmanship  of  Sir 
David  Barbour,  to  inquire  into  the  means  of  locomotion 
and  transport  in  London,  was  signed  on  the  26th  ult.,  and 
has  since  been  presented  to  the  King.  Broadly  speaking, 
the  commissioners  advocate  the  creation  of  a  traffic  board, 
whose  special  duty  would  be  the  consideration  of  all 
applications  made  by  local  and  other  authorities  in  the 
matter  of  street  locomotion.  This,  it  is  held,  would  tend 
to  create  uniformity  in  the  laying  down  of  new  lines,  and 
at  the  same  time  obviate  much  of  the  inconvenience  at 
present  arising  from  the  irregular  and  haphazard  method 
of  breaking  up  the  London  streets.  The  composition  of 
this  body  would  probably  include  a  man  of  affairs,  a 
lawyer,  and  an  engineer.  Another  recommendation  of  the 
commissioners  deals  with  the  necessity  for  a  comprehensive 
scheme  of  street  widening,  and  the  development  and 
linking  up  of  the  existing  tramway  systems. 

Some  interesting  experiments  with  an  improved  type 
of  high  explosive  known  as  "  Axite,"  which  has  lately  been 
invented  by  Messrs.  Kynock  Limited,  were  carried  out  at 
Birmingham  on  the  26th  ult.  The  experiments  were 
intended  to  show  the  superiority  of  ammunition  loaded  with 
axite  as  compared  with  cordite  ammunition,  produced  by 
the  same  firm.  '  It  was  shown,  in  the  first  place,  that  the 
new  explosive  does  not  corrode  the  gun  barrels,  neither 
does  it  produce  erosion.  The  second  experiment  was 
intended  to  prove  that  for  a.  given  pressure  the  new 
explosive  develops  a  higher  velocity,  and,  therefore,  gives 
a  flatter  trajectory  than  is  obtainable  with  any  other  form 
of  powder.  To  show  that  '  the  effect  of  atmospheric 
temperature  is  more  marked  in  the  case  of  the  new  than 
the  old  explosive,  two  cartridges  similar  to  those  last 
tested  were  heated  to  a  temperature  of  110  deg.,  when  it 
was  found  that  while  the  axite  cartridge  yielded  a  pressure 
of  16'73  tons  per  square  inch,  an  increase  of  61  per  cent 
on  the  normal  test,  the  cordite  cartridge  gave  a  pressure 
of  17'21  tons,  and  an  increase  of  9'8  per  cent. 


Non-stop  Runs  on  Railways. — Several  interesting 
changes  have  been  made  this  month  in  connection  with 
the  running  of  some  of  tire  main-line  trains,  and  these 
establish  the  fact  that  Britain  still  leads  the  way  in  speeds 
in  general  traffic.  The  day  train  from  Glasgow  and 
Edinburgh  runs  on  the  Midland  line  from  Leeds  to 
St.  Pancras,  a  distance  of  196  miles,  in  225  minutes,  which, 
with  a  load  equal  to  11  \  coaches,  is  a  splendid  performance. 
The  northward  train  does  the  run  in  equally  satisfactory 
time.  Another  Midland  train  makes  the  run  from  London 
to  Sheffield,  158 J  miles,  in  184  minutes;  while  a  second 
train,  notwithstanding  that  there  is  a  stop  at  Leicester, 
accomplishes  the  journey  in  179  minutes.  This  Sheffield 
traffic  is  in  competition  with  the  Great  Central  line,  where 
the  distance  between  the  metropolis  and  the  great  steel 
city  is  only  164f  miles.  This  year  the  time  taken  is 
reduced  by  seven  minutes  to  210  minutes.  At  first  sight 
this  does  not  appear  so  favourable  as  the  Midland  run ; 
but  the  Great  Central  trains  cannot  make  the  same  speed 
over  the  Metropolitan  companies'  track  to  Quainton  Road, 
38 J  miles  from  London,  and  are  compelled  to  take  50 
minutes  for  this  distance.  As  a  consequence,  the  126|- 
miles  from  Quainton  Road  to  Sheffield  is  covered  at  an 
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average  speed  of  634Ao  miles  per  hour.  The  Great  Western 
have  some  splendid  runs  to  Cornwall.  Their  morning 
train  from  Paddington  runs  to  Plymouth,  a  distance  of 
246f  miles,  without  a  stop,  and  at  a  speed  of  between 
55  and  56  miles  per  hour.  The  London  and  North- 
Western  have  also  accelerated  their  trains  to  Liverpool 
and  Manchester,  to  which  cities  the  trains  run  without  a 
stop.  Some  of  these  trains  make  the  run  to  Liverpool, 
193 J  miles,  in  205  minutes,  which  is  57  miles  per  hour. 
It  will  thus  be  seen  that  speeds  of  from  55  to  60  miles 
are  frequent  over  long  distances — more  frequent,  indeed, 
than  in  any  other  country. 


THE    LIEGE  EXHIBITION. 

Second  Article. 

[From  our  own  Special  Correspondent.] 

We  have  already  referred  to  the  fact  that  moderate-speed 
horizontal  engines  are  apparently  not  yet  devices  of  the 
past  when  judged  by  the  exhibits  at  Liege,  and  by  the 
same  standard  it  is  clear  that  mechanical  stokers  have  not 
rendered  quite  old  fashioned  and  out  of  date  ordinary 
hand-firing  tools  for  steam  boilers.  The  battery  of  boilers 
from  which  the  steam  for  use  in  the  main  engine  or 
power  section  is  obtained  are  all  hand  fired,  and  appar- 
ently anthracite  or  small  picked  smokeless  fuel  is  in 
use,  with  no  apparent  disadvantage  to  the  exhibition  or 
its  visitors,  such  as  careless  or  indifferent  stoking  would 
set  up  were  ordinary  fuel  in  use. 

That  mechanical  stokers  are  not  required,  or  that  they 
are  not  thought  necessary  even  in  the  much-visited  and 
somewhat  public  steam-boiler  house  of  the  exhibition  may 
be  admitted  as  a  proof  that  careful  firemen  can  even  now 
be  obtained,  and  that  when  working  carefully  there  is 
apparently  neither  indifference  nor  financial  disadvantage 
chargeable  against  those  who  depend  upon  the  intelligent 
human  rather  than  upon  the  automatic  machine  for  keeping 
up  the  steam  and  for  properly  getting  the  best  out  of  the 
boilers. 

In  the  steam-boiler  house  Messrs.  Babcock  and  Wilcox 
Limited  have  boilers  that  are  so  disposed  as  to  admit  of 
easy  examination  of  their  well-known  arrangements, 
although  they  are  not  under  steam.  Examples  of  super- 
heaters and  various  alternative  bendings  of  small  tubes  in 
connection  with  longitudinal  and  horizontal  headers  or 
drums  are  to  be  seen  either  on  the  boilers  of  Messrs. 
Grille  and  Company  or  upon  tracings  and  illustrations 
that  are  displayed  by  other  makers. 

At  the  Dusseldorf  Exhibition  some  considerable  interest 
was  shown  in  a  long  shaft  that  until  then  was  claimed  as 
the  record  forging.  Events,  however,  march  rapidly  in 
engineering  science,  and  the  modern  forge,  being  equipped 
with  hydraulic  presses  of  ten  thousand  tons  power,  can  make 
new  records  as  and  when  required,  depending  only  upon 
the  demands  of  the  user  or  the  facilities  of  the  workshops 
in  subsequently  machining  or  handling  what  is  produced. 
To  build  a  wagon  in  a  cellar  were  folly,  but  we  havejsnown 
enterprising  firms  in  such  a  hurry  to  make  a  big  thing 
''as  an  advertisement"  build  girders  that  could  only  be 
got  out  of  their  works  by  the  consideration  and  amiability 
of  their  neighbours  in  conceding  to  their  humble  demands 
that  they  might  break  down  their  boundary  walls  in  order 
to  get  such  big  jobs  safely  out. 

The  new  record  shown  in  the  way  of  forsins  a  long- 
snatt  is,  we  imagine,  one  that  could  not  pass  down  a 
public  street,  when  a  sharp  corner  had  to  be  negotiated,  or 
certainly  some  breaking  down  of  houses  would  result  ere 
it  could  alter  its  course.  The  shaft  exhibited  as  a  simple 
forging,  with  flanges  at  intervals,  is  about  170  ft.  long, 
and  varies  in  diameter  from  36  in.  to  12  in.,  the  weight 
being  about  39  tons. 


Steam  turbines  are  exhibited  of  600 H. P.  on  the  stand 
of  Messrs.  Sautter,  Harle,  and  Company,  of  Paris.  An 
interesting  exhibit  of  heavy  tools  is  that  of  Messrs., 
Defries  and  Company,  of  Dusseldorf,  neat  and  compact 
arrangements  being  provided  on  the  framework  of  all  the 
tools  for  the  self-contained  motors  for  direct  electrical 
driving.  The  Phcenix  Company  and  the  Societie  St. 
Leonard,  of  Liege,  exhibit  moderate-speed  horizontal  steam 
engines,  while  very  highly  finished  vertical  engines  are 
also  shown. 

Probably  the  most  powerful  steam  engine  exhibited  is 
that  on  the  excellent  stand  of  the  Societie  John  Cocker  ill, 
of  Liege,  consisting  of  a  10,000  H. P.  reversible  rolling  mill 
engine,  six  cylinders  being  arranged  as  three-pair  tandems. 
Messrs.  Van  den  Kerchove,  of  Ghent,  and  Messrs.  Carels 
Freres  show  very  fine  compound  horizontal  engines,  the 
latter  firm  having  the  large  Diesel  oil  engine  to  which 
we  have  previously  referred. 

The  powerful  horizontal  winding  engine  of  the  Societie 
de  la  Meuse,  of  Liege,  is  arranged  for  winding  a  flat  hemp 
rope,  the  rope  being  about  10  in.  wide,  formed  of  a  number 
of  independent  strands  or  ropes  spliced  and  joined,  the 
winding  barrel  being  formed  by  immense  skeleton  like 
wrought-nietal  flanges. 

In  connection  with  the  visits  made  to  some  of  the 
interesting  works,  the  manner  in  which  female  labour  is 
employed  for  laborious  operations  attracted  general 
attention,  and  evoked  comparisons  between  the  practice 
obtaining  there  and  at  home.  The  sight  of  women 
unloading  coal  barges  from*  the  winch  winding  to  the 
basket  carrying  on  the  back,  and  plank  walking  to  the 
wharf,  was  perhaps  an  object  lesson  in  cheap  labour  that 
some  countries  feel  themselves  compelled  to  resort  to, 
even  although  the  benefits  of  protection  may  be  to  their 
aid  in  other  directions  for  helping  such  industries.  Women 
were  also  to  be  seen  working  in  connection  with  blast- 
furnace gangs,  while  the  scavenging  of  the  public  roads 
and  streets  was  apparently  the  work  of  women  only,  for 
groups  of  these  were  seen  sweeping  public  roads  and 
otherwise  doing  manual  labour  usually  associated  with 
poorly-paid  workmen  of  the  lowest  labouring  class  at  home. 
Such  lessons  as  may  have  been  learned  in  the  matter  of 
enterprise  in  connection  with  the  development  of  some 
industries  by  those  visiting  Belgium  were  possibly  some- 
what discounted  by  the  manner  in  which  women  were 
employed  for  unpleasant  duties  and  common  work  that 
would  never  be  expected  from  or  allocated  to  them  in 
the  older  free-trade  country  of  England. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  June  29th, 
3  905  :— 

Aberdeen. — First  class  :  A.  W.  Milne,  J.  S.  Fraser,  W.  H.  Hughes, 
T.  D.  Sherrit,  W.  F.  B.  Smith.  Second  class :  J.  W.  Reith,  W.  J.  A. 
McDonald,  W.  Singer,  J.  E.  Milne,  W.  L.  Edward. 

Greenock. — First  class :  J.  Crichton,  W.  Coyle.  Second  class :  A. 
Walker. 

Hull. — Second  class  :  E.  E.  Hume. 

Liverpool. — First  class:  H.  C.  Selig,  C.  Stephen,  R.  Flavell,  H. 
Parkinson.  Second  class  :  J.  McMillan,  T.  J.  Langford,  P.  J.  Taylor, 
J.  H.  Brown,  W.  H.  Ahier,  L.  Theobald,  W.  H.  Stone.  1 

London. — First  class  :  E.  Thomas,  A.  E.  E.  Freethy,  R.  McMillan,  J. 
H.  McCouville,  J.  H.  W.  Douglas.  Second  class :  P.  N.  Brown,  W.  C. 
Taphouse. 

Londonderry. — Second  class  :  J.  Mc.F.  Guy. 

North  Shields. — First  class :  R.  Little,  P.  Georgopoulos,  G.  Rob- 
son.  Second  class :  R.  D.  Batey,  W.  Bryan,  J.  F.  Find  lay,  F.  S. 
Kennedy,  R.  R.  M.  Scott,  P.  Papageorge,  C.  L.  Simm. 

Sunderland. — First  class:  J.  N.  Whitfield,  J.  R.  Lonsdale,  T.  C. 
Arthur,  F.  C,  Robinson,  J.  R.  Kinley.    Second  class:  \V.  A.  Bruce, 
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THE  GROWTH  OF  LARGE  GAS  ENGINES  ON 
THE  CONTINENT.* 

As  large  gas  engines  have  now  won  an  important  place  in 
industry,  it  will  be  of  interest  to  cast  a  retrospective  glance  at 
their  evolution.  So  long  as  town,  gas  was  the  fuel  par 
excellence  for  industrial  engines,  by  reason  of  the  facility 
attending  its  use,  the  applications  of  the  explosion  engine  were 
limited  to  50  to  75  horse  power,  beyond  which  the  cost  of  working 
was  found  to  be  excessive.  Poor  gas  produced  under  pressure 
with  the  old  apparatus  of  the  Dowson  type  enabled  one,  it  is 
true,  to  venture  upon  75  to  100  horse  power,  and  even  greater 
powers  with  more  practical  results;  but  the  complication  of  the 
gas  generating  apparatus,  the  initial  cost,  and  the  space  taken 
up  by  the  producer  plant  and  engine,  rarely  compared  favourably 
with  the  steam  engine  and  boiler.  The  latter,  moreover,  adapts 
itself  better  to  every  class  of  fuel,  whether  gaseous,  liquid,  or 
solid.  Amongst  solid  fuels  coal  dust,  as  also  peat,  vegetable 
waste,  straw,  and  sawdust,  constitute  very  advantageous  fuels 
without  requiring  complicated  and  troublesome  furnaces. 
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The  development  of  large  gas  engines  can  be  said  not  to  date 
back  further  than  five  to  six  years.  Eight  to  ten  years  ago  they 
were  initiated  simultaneously  in  Germany,  England,  and 
Belgium,  early  attempts  being  made  to  utilise  blast-furnace  gas, 
which  was  expected  to  open  up  such  a  vast  field  for  the  employ- 
ment of  large  engines.  Although  the  first  trials  were  only 
attempted  on  small  engines,  the  results  of  the  experiments  soon 
gave  encouragment  to  the  efforts  of  the  investigators.  The 
Cockerill  Company,  of  Belgium,  constructed  a  single-acting  Otto 
cycle  engine  of  20  horse  power,  which  has  been  working  regularly 
at  their  establishment  for  six  years.  This  stage  in  the  path  of 
progress  was  strongly  accentuated  by  the  600  horse  power  engine 
on  the  Delamarre-Deboutteville  system,  which  the  Cockerill  Com- 
pany exhibited  at  the  Universal  Exhibition  at  Paris  in  1900. 
This  magnificent  engine  was  single-acting,  t he  piston  having 
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a  diameter  of  1300  m.  (4  ft.  33/lcin.),  and  a  stroke  of  1-400  m. 
4  ft.  7|in.).  It  was  designed  to  develop  its  power  at  80 
revolutions  per  minute,  wliich,  with  an  initial  explosive  pressure 
of  310  to  326  1b.  per  square  inch,  produced  on  the  piston  a 
pressure  of  300  tons  at  each  explosion.  In  a  short  time  several 
famous  firms  entered,  in  their  turn,  upon  the  construction  of 
large  engines  intended  to  utilise  the  gases  liberated  by  the 
various  reactions  occurring  in  the  manufacture  of  iron,  coke, 
etc.,  and  the  metallurgical  industry  was  not  long  in  entering 
upon  the  path  of  progress  by  replacing  for  its  old  boilers  and 
engines  powerful  installations  of  explosion  engines. 

Although  the  generic  theory  of  gas  engines  has  rested  up  to  the 
present  on  a  series  of  hypotheses  which  have  not  yet  received 
experimental  confirmation,  these  engines  have  gained  ground  in 
application  to  various  industries  with  exceptional  rapidity  com- 
pared with  any  other  kind  of  motive  power.  The  invention  of 
gas  producers  and  the  improvements  made  in  the  last  few  years, 
and  especially  in  those  working  with  the  direct  suction  of  the 
engines,  are  manifestly  most  important  factors  in  this  success. 

•  Abstract  of  a  wpsr  read  before  the  Institution  of  Mechanical  Engineers,  at 
T/.ege,  by  M.  Rodolphe  E.  Mathot,  on  June  19th,  1905. 


Before  examining  the  successive  developments  of  these  pro- 
ducers, the  principal  phases  of  the  improvements  through  which 
the  engines  themselves  have  passed  will  be  analysed.  It  was 
first  of  all  in  Germany  and  then  in  England  that  "their  con- 
struction underwent  the  most  rapid  development.  Afterwards 
America  was  the  country  which  produced  the  greatest  number. 
It  is,  therefore,  not  surprising  to  notice  that  each  type  has 
retained  in  its  construction  or  design  something  which,  as  a 
birth-mark,  reveals  its  nationality.  The  German  engine  has 
always  presented  the  appearance  of  a  well-finished  machine  as 
regards  constructional  details — all  the  parts  machined  were 
usually  polished  bright,  which  disclosed  a  real  anxiety  on  the 
part  of  the  makers  to  impart  a  high  finish  to  their  machines. 
This,  of  course,  affected  the  price,  but  the  life  of  the  engine  was 
materially  increased  thereby.  There,  are  cited  as  examples  of 
longevity  certain  "  rack  "  engines  of  the  Otto-Langen  type  and 
make,  which  are  completing  a  career  of  thirty  years'  service. 

The  English  makers  took  up  another  position,  namely,  that  of 
producing  cheaply  m  order  to  produce  on  a  large  scale.  Thus 
we  are  indebted  to  them  to  a  great  extent  for  the  propagation  of 
small  engines  for  industrial  purposes.  This  was  a  fertile  field 
for  investigation  and  exjDeriment,  which  our  makers,  deeply 
immersed  in  the  construction  of  powerful  engines,  have  often 
failed  sufficiently  to  notice. 

English  engines  designed  for  the  use  of  town  gas  vie  with  each 
other  in  ingenuity  in  the  arrangement  of  their  parts  in  order 
to  attain  efficient  and  simple  mechanical  devices.  The  lift  of 
the  valves  and  their  mode  of  operation  are  in  general  obtained 
by  cam  and  lever  movements  with  definite  movement  giving  a 
positive  action.  The  governor  itself  is  reduced  to  its  most  simple 
expression,  since  in  the  "  hit-and-miss  "  arrangement  its  action 
consists  merely  in  displacing  to  a  slight  extent  a  small  piece 
which  is  normally  interposed  at  the  point  of  contact  between  the 


</\z7  ■ -  / 


Fia.  5. 


controlling  lever  and  the  stem  or  spindle  of  the  gas  valve  in  order 
to  open  it  or  to  leave  it  closed,  and  which  transmits  the  motion 
by  which  the  valve  is  opened;  when  the  piece  is  displaced  the 
motion  is  no  longer  transmitted.  Unfortunately,  this  type  of 
governing  is  not  compatible  with  the  requirements  of  the  work- 
ing conditions  of  modern  large  engines. 

The  English  makers  are  familiar  with  the  series  of  very 
special  phenomena  produced  by  the  system  of  "hit-and-miss" 
regulation.    In  particular  they  are  aware — 

(1)  That  after  a  stroke  with  no  charge  the  following  explosion 
is  more  powerful  in  certain  cases  and  weaker  in  others,  according 
to  the  form  and  the  arrangement  of  the  explosion  chamber  and 
its  ports. 

(2)  That  violent  explosions  are  often  produced,  the  con- 
sequences of  which  are  the  more  injurious  to  the  life  of  the  work- 
ing parts  as  the  engines  are  larger,  and  consequently  oppose 
the  inertia  of  heavier  masses  to  movement. 

(3)  That  the  intermitt ence  of  the  explosions  produces  cyclic 
variations  or  irregularities  in  the  revolutions  of  the  flywheel 
regarded  individually,  and  that  these  irregularities  are  incom- 
patible with  the  working  condition*  of  dynamos  for  lighting,  etc. 

(4)  That  in  order  to  overcome  these  difficulties  it  is  necessary 
to  use  extra  heavv  flywheels,  wliich  constitute  an  additional  load 
on  the  engine  and  cause  a  reduction  of  mechanical  efficiency. 

As  against  these  defects  it  will,  it  is  true,  be  contended  that 
the  "  hit-and-miss  "  constitutes  the  simplest  form  of  governing  a9 
regards  construction,  the  least  liable  to  get  out  of  order,  that  it 
keeps  within  very  small  limits  the  variations  of  speed  resulting 
from  alterations  of  load,  and  that  it  is  the  mode  of  regulation 
which  secures  the  lowest  consumptions  at  the  different  speeds, 
because  with  a  constant  charge  the  latter  is  always  properly 
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proportioned  and  is  fixed  once  and  for  all.  It  must,  however, 
be  recognised  that  if  this  system  has  so  far  satisfied  the  con- 
ditions required  in  the  case  of  small  engines  for  industrial  pur- 
poses, which  have  for  a  long  time  made  the  reputation  of  the 
English  makers,  it  is  incompatible  with  what  should  be  obtained 
from  large  engines  of  hundreds  or  thousands  of  horse  power,  if 
they  are  to  compete  with  the  steam  engine  as  prime  movers. 

The  merit  of  having  entered  upon  the  new  path  which  the 
construction  of  gas  engines  has  followed  for  five  or  six  years 
undoubtedly  belongs  to  the  Germans.  The  old  makers  of  gas 
engines  in  Germany  took  the  initiative  of  departing  from  old 
methods.  In  a  short  time  their  processes  were  themselves 
improved  and  perfected  by  the  makers  of  steam  engines,  long 
accustomed  to  circumvent  or  overcome  practical  difficulties  in 
the  construction  of  large  engines.  Without  large-  gas  engines 
tending  towards  a  single  type  it  may  be  said  that  they  all  have 
manifest  tendencies  to  resemble  the  modern  steam  engine  from 
the  point  of  view  of  their  form  and  valve  gear.    Having  regard 


Fig.  C. 


to  the  fact  that  valves  are  the  common  means  of  distribution, 
chat  they  are  operated  by  a  side  shaft,  and  that  large  engines 
now  work  double  acting,  it  was  natural  and  logical  that  the 
explosion  machine  should  borrow  from  the  steam  engine  the 
design  and  methods  with  which  it  has  been  equipped  in  its  long 
and  victorious  career  (see.  fig.  11).  The  introduction  and  growth 
of  suction  gas  producers  and  the  utilisation  of  blast-furnace  gas, 
coke-oven  gas,  etc.,  which  have  marked  the  development  of  large 
gas  engines,  have  led  to  the  creation  of  different  designs  for  their 
construction.  Different  principles  have  thus  been  modified  in 
their  applications,  such  as  the  regulation,  the  compression,  the 
cooling,  the  ignition.  Without  dwelling  upon  the  different  stages 
of  their  transformation,  it  will  be  shown  in  what  way  modern 
methods  differ  from  old  methods,  and  the  probable  direction  of 
future  change,  having  regard  to  the  knowledge  and  practical 
experience  already  acquired. 


Pro.  7. 

Regulation. — For  the  reasons  which  have  been  enumerated,  the 
"  hit-and-miss  "  system  of  regulation  has  been  completely  aban- 
doned. This  system,  moreover,  does  not  lend  itself  to  working 
with  very  light  charges,  or  with  no  charge,  in  the  case  of  engines 
fed  by  suction  producers.  As  in  these  circumstances  the 
gas  supply  alternates  with  three,  four,  or  even  five  strokes  with 
no  charge,  it  happens  that  the  suction  which  determines  the 
supply  of  air  to  the  producer  is  not  sufficiently  uniform,  and  that 
the  fire  finishes  by  being  extinguished,  or,  to  say  the  least,  by 
producing  a  very  poor  gas  through  the  lack  of  activity  in  the 
furnace.  German  makers  then  invented  the  conical  cam  for  the 
admission  of  the  gas,  fig.  1,  which,  being  displaced  by  the  action 
of  the  governor,  produced  variable  lift  of  the  gas  valve.  But 
this  device  was  only  a  variation  of  the  stepped  cam  or  of  the 
stepped  pecker  block,  fig.  2,  wltich  the  English  makers  had  tried 
in  their  electric  typ^s,  and  they  soon  discovered  the  uneconomical 
results  it  caused.  The  stepped  arrangement  had  the  advantage 
over  the  conical  cam  of  lessening  the  work  upon  the  governor. 
But,  as  both  systems  acted  on  the  quantity  of  gas  admitted, 


whilst  the  quantity  of  air  of  the  mixture  remained  constant, 
mixtures  of  variable  composition — often  too  rich  in  the  case  of 
a  full  charge,  fig.  3,  and  always  too  poor  with  the  weak  charge, 
fig.  4 — were  formed.  In  the  latter  cases  the  ignitions  were  tardy, 
the  diagrams  bad,  and  the  efficiency  less  as  the  charge  was 
reduced  in  richness.  Whilst  with  a  good  engine  regulated  by 
the  "  hit-and-miss  "  system  the  consumption  at  half  load,  which 
from  the  industrial  point  of  view  is  the  most  interesting,  was  not 
more  than  about  20  per  cent  higher  per  H.P.  hour  than  with 
full  load,  it  became  40  to  50  per  ceirt  higher  with  an  engine  with 
variable  mixture. 

It  is,  therefore,  towards  the  system  of  admission  of  a  variable 
quantity  of  mixture,  but  of  uniform  composition,  that  makers 
have  directed  their  path.  A  few  English  makers,  Tangye, 
Willaus,  and  Eobinson,  also  Westinglrouse,  decided  the  question 
by  throttling,  by  means  of  a  butterfly  valve  or  a  cylindrical 
slide  valve,  the  mixture  regulated  in  advance;  this  butterfly 
valve  or  slide  valve  being  controlled  by  the  governor  and  placed 
immediately  before  the  valve  admitting  the  mixture  to  the 
cylinder.  The  principle  was  still  further  improved  by  an  auto- 
matic mixing  valve,  preceding  this  regulating  device,  fig.  5,  as 
constructed  by  Benz  in  his  four-cycle  engines.  However,  the 
majority  of  the  continental  makers,  with  the  object  of  obtaining 
a  prompter  and  more  reliable  action  of  the  governor,  have 
endeavoured  to  combine  under  one  single  control  and  in  a  single 
device  the  slide  or  inlet  valve  and  the  mixing  valve,  and,  instead 
of  throttling  the  charge  in  the  passage,  they  have  provided  the 
mixing  valve  with  a  variable  stroke  under  the  action  of  the 
governor,  fig.  6.  The  application  of  this  device  has  not,  however, 
been  extended  to  very  large  engines,  as  it  was  found  to  be  too 
heavy  and  cumbersome  to  handle  and  dismantle  for  the  purposes 
of  cleaning.  Admission  in  variable  quantity  of  a  uniform  mix- 
ture involves  variable  compression  and  the  necessity  of  a  high 
original  compression.  If  for  the  full  admission  of  the  charge 
this  compression  was  from  170  to  2001b.  per  square  inch,  it 
might  fall  to  less  than  45  to  55  lb.  per  square  inch  for  the 
minimum  admissions,  which  would  interfere  with  the  prompt 
ignition  of  the  very  poor  mixtures  which  are  at  the  present 
time  used  in  engines  applied  for  industrial  purposes.  Further, 
this  mode  of  admission  produces  at  the  time  of  the  suction  with 
light  charges  a  vacuum  or  negative  work  which  would  become 
considerable  in  engines  of  high  power.  This  has  been  avoided 
by  combining  with  the  variable  admission  of  the  constant  mix- 
ture an  additional  admission  of  air  or  impoverished  mixture,  in 
order  to  effect  at  the  same  time  the  constant  compression  and 
minimum  vacuum  in  the  cylinder.  The  firms  of  Cockerill  and 
Nurnberger  Masehinenbau  have,  as  the  author  foretold  three 
years  ago  iir  "Power"  of  New  York,  already  adopted 
mechanism  for  this  purpose. 

Control. — The  lift  of  the  valves,  which  is  usually  effected  in 
the  old  engines  by  simple  movements  of  levers  at  one  end  of 
which  a  cam  acts  upon  a  roller,  has  also  undergone  some 
alterations. 

In  large  engines  this  lias  been  replaced  by  eccentrics  and 
"  roller-path  "  levers,  thus  imitating  what  is  applied  to  steam 
engines  of  the  Sulzer  type.  Fig.  7  shows  an  application  of  this 
kind  adopted  by  the  Winterthur  Company.  Some  special  valve 
gears  have  even  been  provided  with  ratchet  movements  with  air 
pistons,  such  as  Cockerill's  and  Nurnberg's. 

The  main  object  of  these  improvements  has  been  to  secure  a 
more  gentle  and  silent  action  relative  to  the  size  and  weight  of 
the  parts  to  be  actuated. 

It  is  advisable  to  bear  in  mind  with  regard  to  English  and 
American  engines  that  the  compression  generally  adopted  for 
large  gas  engines  is  from  170  to  200  lb.  per  square  inch. 

( To  be  continued.) 


Northampton  Institute  Engineering  Courses. — At  the 
entrance  examination  for  the  day  courses  in  engineering,  to  be 
held  next  September,  the  governing  body  of  the  institute  has 
decided  to  offer  three  scholarships  for  open  competition.  These 
scholarships  will  give  exemption  from  fees,  amounting  to  ,£52, 
during  the  whole  of  the  four  years'  course  in  mechanical  or 
electrical  engineering.  Particulars  may  be  obtained  from  the 
Principal,  Northampton  Institute,  Clerkenwell,  E.C. 

The  engine  and  boiler  shops  in  Messrs.  John  Brown  and  Com- 
pany's shipyard  at  Clydebank  are  now  supplied  with  a  complete 
installation  of  electric  power  generated  by  gas  engines,  and  the 
steam  engine,  which  has  provided  the  motive  power  for  many 
years  past,  has  been  dispensed  with.  About  10  years  ago  the 
firm  started  a  central  power  station  with  gas  engines  on  a  small 
scale,  but  so  planned  as  to  be  capable  of  extension  to  any 
capacity.  This  proved  so  successful  that  they  gradually 
extended  it  until  now  the  plant  is  sufficient  for  the  work  of  the 
engine  and  boiler  shops.  By  and  by  the  new  motive  power  will 
be  extended  also  to  the  annealing  and  other  furnaces,  and  to 
the  shipyard  departments,  and  when  the  installation  is  complete 
the  firm  will  have  very  few  smoke-producing  fires,  and  the 
establishment  will  be  as  thoroughly  up  to  date  as  any  of  the  new 
shipyards  that  have  beeir  organised  within  recent  years. 
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ADJUSTABLE    BLOCKS  FOR 
SETTINGS. 


BOILER 


One  of  the  greatest  of  air  troubles  met  with  in  the  fixed 
type  of  boiler  is  the  leakage  of  air  which  takes  place 
between  different  portions  of  the  flues  and  between  the 
flue  and  the  outside.  This  leakage  is  difficult  to  detect, 
especially  in  the  case  of  those  boilers  in  which  the  natural 
draught  is  produced  by  the  chimney,  or  in  those  in  which 
the  draught  is  created  by  a  fan  at  the  base  of  the 
chimney.  Where  a  steam  jet  or  other  forced  draught, 
with  a  closed  grate,  is  employed,  the  difficulty  in  detecting- 
leakage  is  not  so  great,  although  troublesome  to  rectify. 

Air  leakages  are  generally  caused  through  the  expansion 
of  the  boiler  shell,  and  brickwork  being  neither  elastic 
nor  of  similar  expansive  properties,  cracks  naturally  result. 
There  are  also  other  reasons,  as  subsidence,  due  to  weight 
of  boiler,  and  cracked  firebricks,  caused  by  the  heated 
gases,  are  often  unsuspected. 


THE  WARREN  STEAM  TURBINE. 


[We  take  the  following  short  description  of  a  new  steam 
turbine,  manufactured  by  the  Warren  Electric  Co., 
of  Sandusky,  Ohio,  U.S.A.,  from  the  June  number 
of  Power.] 

Steam  turbines  of  this  type  of  from  200  to  3,000 
kilowatts  capacity  will  run  at  a  practicable  speed,  direct- 
connected  to  an  alternator,  without  the  interposition  of 
gearing  and  regulating  without  throttling.  The  accom- 
panying engravings  illustrate  a  200-kilowatt  unit. 

From  fig.  1  it  will  be  seen  that  the  turbine  belongs  to 
what  Mr.  R.  M.  Neilson,  in  his  book  on  steam  turbines, 
designates  Class  2 — i.e.,  those  in  which  the  steam  is 
expanded  from  the  initial  to  the  final  pressure  and 
temperature  in  one  stage,  and  the  high  velocity  acquired 
is  absorbed  by  several  reversals  upon  comparatively  slow- 
running.    The  nozzle,  of  course,  instead  of  pointing  into 
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The  failure  of  boilers  has  in  many  instances  resulted 
from  the  inspector  being  unable  to  examine  those  parts 
of  the  outside  sheet  in  contact  with  the  brickwork.  Any 
means,  therefore,  that  will  enable  this  to  be  accomplished 
greatly  reduces  the  risk  of  explosion. 

The  system  employed  by  the  Adjustable  Cover  and 
Boiler  Block  Company,  of  Reading,  meets  these  difficulties, 
and  has  the  further  advantage  of  enabling  an  inspection 
to  be  carried  out  at  short  notice  without  having  to  injure 
the  setting,  there  being  no  cement  joint  to  break  away. 
The  jointing  of  Marsh's  patent  reversible  gastight  blocks 
is  made  with  an  asbestos  packing,  and  this  has  sufficient 
elasticity  in  itself  to  take  up  any  little  variations  between 
successive  blocks  without  allowing  air  leakage,  and  in  a 
similar  manner  allowance  is  provided  for  the  variations 
in  length  of  the  boiler  during  working  conditions.  The 
facility  with  which  any  blocks  can  be  taken  out,  re-placed, 
and  joints  re-made  is  a  factor  of  much  moment,  especially 
where  only  a  single  boiler  is  installed,  as  a  stoppage 
in  steam  production  often  means  enforced  idleness  in  the 
works. 

The  illustration  herewith  shows  clearly  the  setting  of  a 
Cornish  boiler  at  Basingstoke,  one  of  the  side  flue  blocks 
being  tilted  away  for  enabling  inspection  to  be  made  or 
for  giving  access  to  the  flue. 


the  buckets  at  right  angles  or  parallel  to  the  axis  of  the 
machine,  as  it  apparently  does  in  the  elevation,  discharges 
the  steam  into  the  buckets  at  an  angle  of  only  20  degrees 
from  the  plane  of  its  rotation,  giving  an  elliptical  inter- 
section of  the  nozzle,  with  the  blade  circle. 

In  the  200-kilowatt  unit  the  rotating  element  is  24  in. 
in  diameter  to  the  centre  of  the  blades,  and  it  runs  at 
3,600'  revolutions  per  minute,  giving  a  blade  speed  of 
375  ft.  per  second.  For  the  condensing  unit  28  nozzles  are 
used.  This  unit  has  four  sets  of  rotating  vanes  and  three 
sets  of  stationary  or  guide  vanes,  which  should  be  effective 
in  taking  most  of  the  energy  out  of  the  jet,  with  easy 
angles  of  entry  and  delivery.  The  admission  is  constant 
at  full  boiler  pressure.  In  the  head  of  the  steam  wheel 
case  there  are  a  number  of  specially-designed  balanced 
steam  valves,  the  stems  of  which  are  acted  upon  by  a 
circular  cam  ring  which,  when  rotated  through  a  quarter 
of  a  turn,  will  consecutively  open  and  close  these  valves. 
This  movement  of  the  cam  ring  is  secured  by  a  direct 
■mechanical  action  from  a  ball  governor,  mounted  upon 
the  bed  plate,  and  driven  from  the  main  shaft.  Full 
advantage  is,  therefore,  taker*  of  the  boiler  pressure,  no 
throttling  occurring  even  on  light  loads,  but  more  or  less 
nozzles  being  put  into  play  automatically,  as  required. 

The  main  shaft  has  four  bearings,  two  of  each  on  the 
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turbine  and  alternator  respectively,  and  the  central  coupling 
admits  of  any  provision  for  flexibility,  torsionally  or 
longitudinally.  The  bearings  are  shown  m  fig.  2  to  be 
spherically  supported,  and  free  to  adjust  themselves  in 
all  directions. 


Fkj.  i. 


The  exciter  and  the  oil  pump  are  run  by  a  spur  gear 
on  the  generator  end  of  the  shaft,  the  oil  pump  circulating 
oil  to  all  the  bearings  under  pressure. 

Although  this  turbine  has  been  developed  quietly,  it 
has  made  a  flattering  debut,  two  units  of  1,000  kilowatts 
each  having  been  ordered  by  the  United  States  Govern- 
ment for  the  Boston  navy  yard. 
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The  weight  of  the  200-kilowatt  unit  is  only  about 
19,000  lb.,  or  less  than  1001b.  per  kilowatt.  Its  length 
over  all  is  only  12  ft.,  and  its  width  3  5  ft.,  giving  M  of 
a  square  foot  per  kilowatt  or  475  kilowatts  per  square  foot 
of  floor  space.  It  runs  noiselessly,  has  few  working  parts, 
and  is  extremely  simple  in  design  and  construction. 


Sir  John  Wolfe  Barry,  K.C.B.,  F.R.S.,  has  been  unani- 
mously elected  to  succeed  the  late  Mr.  James  Mansergh,  F.R.S., 
past  president  of  the  Institution  of  Civil"  Engineers,  as  chairman 
of  the  Engineering  Standards  Committee,  which  post  Mr. 
Mansergh  had  occupied  since  the  formation  of  the  committee 
m  1901. 

4 


THE   TESTING   OF   CAST  IRON.* 


But  few  of  the  materials  of  construction  have  received  as 
much  attention  in  recent  years  as  cast  iron;  and,  indeed,  it 
was  high  time  that  this  study  was  taken  up,  for  in  no  one  branch 
of  the  great  iron  industry  was  there  so  much  need  of  light. 

It  goes  without  saying  that  America  began  with  this  work 
at  an  early  stage,  got  substantial  results  at  the  very  start,  and 
with  the  usual  practical  turn  all  such  matters  take  here,  it  was 
not  long  before  the  phenomena  observed  were  classified,  and 
the  knowledge  derived  applied  to  daily  practice.  Thus  we  are 
to-day  gradually  working  toward  uniform  methods  for  the 
jjroduction  of  the  highest  grades  of  material  for  all  classes  of 
castings. 

The  best  results  were,  of  course,  obtained  with  the  specialties, 
for  here  an  individual  investigator  had  at  his  command  a  wide 
range  of  experience  in  one  particular  line  and  with  his  special 
materials.  For  instance,  the  modern  cast-iron  car  wheel  is 
almost  perfect  in  the  process  of  making  and  the  quality  of 
work  turned  out.  Chilled  rolls,  the  malleable  casting,  ingot 
moulds,  stoves,  pipe,  gun  iron,  and  specification  castings  for 
Government  and  other  work;  all  these  special  lines  at  the 
present  time  exhibit  a  perfection  in  the  state  of  the  art  con- 
sidered impossible  not  so  long  ago. 

The  natural  result  of  all  this  effort  is  that  the  consumer 
learns  with  the  producer,  a  little  slower  perils,  but  nevertheless 
sufficiently  to  enable  him  to  discriminate  between  the  methods 
and  results  of  the  progressive  founder  and  the  man  who  does 
not  care,  or  is  content  to  do  things  as  his  forefathers  did.  Hence 
specifications  are  the  order  of  the  day.  In  the  case  of  cast 
iron,  the  movement  for  standard  specifications  for  the  products 
of  the  industry  emanated  from  the  foundry-men,  and  not  the 
buyers.  This  was  because  foundry  owners  were  quick  to  note 
that  giving  a  good  grade  of  material  voluntarily  meant  the 
staving  off  of  unreasonable  demands  otherwise  made  by  pur- 
chasers not  fully  up  to  date  in  foundry  practice. 

It  was  not  long  after  the  nature  of  cast  iron  was  better 
understood  that  the  American  Foundry-men's  Association,  which 
freely  encouraged  all  these  investigations,  requested  the 
American  society  for  testing  materials,  the  clearing  house  of 
the  nation's  industrial  life,  to  promulgate  standard  specifications 
for  testing  cast  iron  and  finished  castings.  Foundry-men, 
metallurgists,  and  representative  buyers  alike  worked  on  this 
problem,  with  the  result  that  to-day  there  have  been  adopted 
standards  for  the  purchase  and  sale  of  foundry  pig  iron,  cast- 
iron  pipe,  locomotive  cylinders,  malleable  castings;  and  there 
are  pending  specifications  for  the  testing  of  cast  iron  in  general, 
and  cast-iron  car  wheels. 

As  a  side  line  in  the  testing  of  cast  iron,  the  materials  used 
in  its  production  are  also  coming  in  for  their  share  of  attention. 
Thus  we  have  just  in  process  of  organisation  an  important  com- 
mittee on  preparing  standard  specifications  for  the  purchase 
and  sale  of  foundry  coke.  The  adoption  of  such  a  standard, 
which  shall  at  the  same  time  be  fair  to  the  coke  maker  and  the 
foundry-man,  will  mean  a  great  stride  forward,  and  one  more 
source  of  constant  annoyance  will  have  been  mitigated,  if  not 
altogether  removed.  Those  who  are  not  right  in  touch  with 
actual  conditions  cannot  realise  the  damage  caused  by  high 
sulphur  coke  just  when  castings  of  special  strength  or  softness 
are  wanted. 

Eventually  we  may  see  moulding  sands  and  facings  the  sub- 
ject of  standardisation.  Indeed,  for  those  who  have  given 
these  minor  and  yet  important  matters  close  study,  the  day 
that  intelligent  and  effective  specifications  are  devised  to  take 
care  of  them    will  be  a  happy  one. 

With  these  general  remarks  we  can  now  take  up  in  more 
detail  the  characteristics  of  cast  iron  upon  which  an  intelligent 
and  correct  system  of  testing  it  can  be  based. 

The  strength,  appearance  of  the  fracture,  resistance  to  cutting 
tools,  density,  melting  point,  etc.,  of  a  cast  iron  depends  upon 
the  relative  proportion  of  graphitic  and  combined  carbon  present, 
both  together  making  up  the  total  carbon.  That  ;s,  if  the 
total  carbon  is  nearly  all  present  in  the  graphitic  or  uncom- 
bined  state,  the  iron  will  be  soft — in  fact,  a  mild  steel  with 
the  interstices  between  the  crystals  filled  with  graphite.  The 
fracture  will  also  be  grey  or  almost  black.  If,  on  the  other 
hand,  the  carbon  present  is  all  or  nearly  all  combined,  the  iron 
will  be  white  or  mottled,  hard,  so  that  tools  cannot  touch  it, 
and  not  good  for  the  ordinary  purposes  cast  iron  is  supposed  to 
be  used  for.  Everything  else  being  normal,  carbon  in  cast 
iron  is  at  the  same  time  its  most  important  and  yet  its  most 
easily  influenced  ingredient. 

We  have  only  to  run  up  the  silicon  content  of  a  cast  iron  to 
change  an  otherwise  white  iron  to  a  grey  one;  or  leaving  the 
silicon  low,  to  cool  the  metal  from  the  liquid  state  very  slowly, 
to  produce  the  same  result.  Then  again,  if  we  take  a  high 
silicon  iron  and  cast  it  against  an  iron  chill  plate,  we  prevent 
the  separation  out  of  the  graphite,  by  not  giving  it  time  to  do 

*  Paper  read  by  Dr  Richard  Moldt  nice.  Secretary  to  the  American  Foundry- 
men's  Association,  before  the  Franklin  Institute. 
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so  before  the  metal  is  solid,  and  the  result  is  an  iron  which  is 
at  least  very  closely  grained  and  light  grey,  if  not  actually 
white  at  the  point  of  contact  with  the  chill.  The  same  condition 
of  things,  though  in  a  very  much  smaller  measure,  is  observed 
by  pouring  an  iron  exceedingly  hot. 

The  other  elements  present  in  cast  iron  naturally  have  their 
effect  alr«,  and  attention  is  called  to  this  fact  only  in  so  far 
as  it  will  explain  the  reason  why  these  elements,  together  with 
the  carbon,  and  also  the  relative  proportion  of  pig  iron  and 
scrap,  the  method  of  melting,  and  the  subsequent  manipulation 
in  the  foundry;  all  together  have  given  us  at  least  twelve  dis- 
tinct classes  of  iron  castings,  based  on  the  characteristics  of  the 
metal  only,  and  some  forty-three  general  classes  of  cast- 
ings, the  iron  in  each  of  which  is  a  little  different  from  that  in 
the  others. 

Without  going  further  into  this,  it  will  suffice  to  say  that 
unless  due  regard  is  given  the  composition  and  the  peculiarities 
of  heat  treatment  as  outlined  above  in  any  system  for  testing 
cast  iron,  it  will  not  be  worthy  of  our  confidence. 

It  will,  of  course,  be  understood  that  when  dealing  with 
extremes  in  composition  of  a  cast  iron,  in  the  rapidity  or  slow- 
ness of  the  cooling,  and  the  temperature  of  the  pour,  or  in  the 
combination  of  two  or  more  of  these  points,  the  phenomena 
observed  as  to  strength,  appearance,  and  general  character 
of  the  resulting  castings  are  very  strongly  apparent.  Where, 
however,  the  composition  of  the  iron  is  normal,  that  of  a  grey 
one,  where  it  is  cast  neither  too  hot  nor  too  cold,  and  is  let  to 
cool  down  under  ordinary  foundry  conditions,  one  does  not 
notice  half  a  dozen  different  varieties  of  iron  in  the  same  cast- 
ing. 

To  illustrate  this  point  by  an  example  directly  from  the 
foundry  testing  room.  A  test  bar  i  in.  square,  and  broken 
transversely  on  supports  12  ft.  apart,  is  much  used  by  the 
stove  trade,  to  get  the  strength  and  contraction  measurements. 
This  bar  is  claimed  by  its  friends  to  be  infallible  for  all  uses 
except  perfectly  white  iron.  Yet  it  so  happens  that  no  bar  is 
so  easily  affected  in  its  arrangement  of  the  carbon  content  as  this 
one  by  the  greater  or  less  dampness  of  the  moulding  sand,  the 
temperature  at  which  the  iron  is  poured,  not  to  speak  of  the 
composition  of  the  iron  itself,  which  makes  a  small  bar  very 
sensitive.  A  ladle  full  of  hot  iron  from  which  a  mould  is 
poured,  then  let  stand  for  a  while  until  pretty  dull,  then 
another  mould  pcured  for  the  same  sized  bar,  will  give  two 
tests  of  different  strengths  and  different  contraction  measures. 
The  stove  founder  had  better  make  his  tests  on  bars  which  are 
larger  in  section,  and  hence  not  so  influenced  by  inequalities 
in  foundry  practice. 

If  test  bars  were  made  round  instead  of  square,  one  very 
evil  effect  would  be  obviated.  The  chilling  of  the  edges  by 
quick  cooling  always  produces  in  them  proportionally  more 
combined  carbon  than  would  be  the  case  in  a  round  section. 
The  chilled  edges  are  thereafter  harder,  and  at  least  artificial 
as  regards  the  legitimate  nature  of  the  iron.  In  some  specifi- 
cations a  broken  square  bar  is  turned  up  round  for  further  tests. 
This,  it  will  readily  be  seen,  leaves  the  resulting  round  bar  with 
four  hard  and  four  soft  places  in  the  surface  of  the  cylinder. 
Just  how  a  bar  of  this  kind  can  truly  represent  the  iron  in  the 
castings  it  would  stand  for  is  an  open  question. 

Suppose,  then,  we  make  a  test  bar  round  instead  of  square, 
and  quite  large  in  section.  Let  us  say  over  lin.  in  diameter. 
The  metal  in  the  mould  will  then  have  time  to  cool  normally, 
the  dampness  of  the  sand  will  not  affect  it  so  much  in  the  first 
place,  and  if  the  metal  has  been  cast  unduly  hot,  it  has  a  chance 
to  lose  its  excessive,  heat  before  much  of  it  has  set  against  the 
surface  of  the  mould.  Chemically  speaking,  the  silicon  in  the 
iron  has  a  chance  to  get  in  its  work,  throwing  out  the  proper 
amount  of  graphite  at  the  moment  of  set,  and  while  the  skin 
of  the  casting  will  be  finely  grained,  and  the  interior  coarsely 
so,  the  structure  changes  uniformly  from  the  surface  inward, 
without  the  extra  complication  of  chilled  corners  thrown  in. 
The  general  trustworthiness  of  such  a  round  large  bar  is 
certainly  much  greater  than  a  little  square  one,  which  may  be 
made  to  show  anything  you  like  by  suitable  manipulation. 

Now  to  go  one  step  further.  If  a  test  bar  or  any  flat  casting 
is  moulded  up  horizontally  and  cast  in  that  position,  the  metal 
flowing  into  the  mould  through  the  comparatively  narrow  gate 
will  first  roll  along  the  bottom  of  the  mould,  heating  up  the 
sand  there,  but  cooling  the  iron.  Now,  as  more  iron  is  forced  in, 
the  cold  iron  is  pushed  upward  by  it.  eventually  touching  the 
cold  sand  in  the  top  of  the  mould,  while  the  last  hot  metal  sets 
on  the  hot  sand  of  the  bottom.  The  result  is  a  considerable 
difference  of  conditions  in  top  and  bottom  of  the  casting,  and 
this  is  ouickly  noticed  if  the  material  is  tested  cope  side  up,  or 
cope  side  down. 

To  avoid  this  trouble,  the  only  rational  method  of  moulding 
would  be  to  get  the  test  bars  standing  upright,  and  to  flow  the 
iron  in  either  from  the  top.  or  to  let  it  run  upward  from  the 
bottom.  This  latter  method  gives  the  best  results,  but  is  too 
expensive  for  ordinary  foundry  use.  If  carefully  poured  from 
the  top,  especially  if  the  bottom  of  the  mould  is  rounded  up, 
so  that  the  stream  of  iron  falling  in  does  not  shot  itself,  the 
bars  made  leave  nothing  to  be  desired.    We  now  have  round 


bars  of  large  diameter  cast  vertically,  as  more  reliable  when 
compared  with  smaller  square  ones  cast  flat. 

The  next  step  to  be  considered  is  whether  the  mould  cannot 
be  made  so  that  its  nature  does  not  artificially  strengthen  or 
weaken  the  test  bars.  This  is  done  by  subjecting  the  ordinary 
green-sand  article  to  a  drying  process.  As  all  of  our  foundries 
are  equipped  with  drying  facilities  for  their  core  work,  this  pro- 
vision for  the  greater  accuracy  of  a  test  bar  in  representing 
the  metal  it  is  cast  for  can  be  easily  carried  out.  A  flask  for 
test  bar  purposes  should  therefore  be  made  of  iron,  so  that  the 
mould  can  be  dried  in  a  core  oven,  and  cooled  before  casting. 

Perhaps  we  should  before  going  further  discuss  the  very  idea 
of  testing  cast  iron  as  it  is  carried  out  to-day,  so  that  the 
reasoning  therefor  may  be  understood.  The  only  way  to  know 
whether  a  casting  will  stand  up  under  the  service  strain  it  is 
supposed  to  undergo  is  to  put  it  under  such  conditions,  and 
see  if  it  will  pass  muster.  For  safety,  we  always  put  it  under 
a  test  at  least  25  per  cent  to  50  per  cent  more  severe.  Now,  we 
cannot  test  the  thousands  of  castings  that  are  made  daily,  nor 
are  many  of  the  castings  made  in  such  a  shape  that  we  can 
apply  any  tests  which  will  give  us  the  desired  information. 
Some,  however,  are,  such  as  the  car  wheel,  and  here  three  are 
taken  from  a  given  lot  of  103,  and  broken  under  what  comes 
as  near  to  service  conditions  as  can  be  made  possible,  short  of 
actually  petting  them  in  a  train  and  wrecking  this  by  excessive 
severity. 

Again,  pipe  may  be  put  under  bursting  pressure,  car  couplers 
may  be  pounded  by  drop  weights,  etc.,  but  for  the  great 
majority  of  castings  no  way  can  be  devised  to  give  us  an  inkling 
of  what  they  will  actually  stand  by  a  direct  test. 

For  this  reason  it  has  come  to  be  conventional  to  take  bars 
of  cast  iron,  of  the  same  ladle  as  the  castings,  or  at  least 
from  the  same  heat,  at  regular  intervals.  These  bars  of  iron  are 
broken  either  transversely  or  under  tensile  strain,  or  both, 
and  from  them  we  learn  what  was  the  quality  of  the  iron  which 
went  into  the  castings.  It  stands  to  reason  that  when  we  are 
put  to  it  to  judge  our  castings  by  another  casting,  different  in 
shape,  and  tested  under  conditions  differeut  from  what  will  be 
the  case  with  the  original  work,  we  certainly  do  not  want  to 
deceive  ourselves  in  any  particular  about  what  we  are  doing. 
The  keynote  of  American  testing  practice,  so  far  as_  cast  iron 
is  concerned,  is,  therefore,  to  give  the  iron  put  into  the  test 
bars  the  very  beet  chance  possible  to  exhibit  its  properties  just 
as  they  are,  neither  artificially  strengthened,  nor  weakened, 
by  irregular  foundry  manipulation.  If  the  iron  thus  cast  shows 
up  to  be  of  first-class  quality,  the  castings  the  tests  are  to  stand 
for  will  also  be  of  good  iron,  and  it  should,  in  fact  must  be, 
left  to  the  knowledge  of  the  founder  of  his  business  to  see  that 
the  moulding  and  pouring  conditions  for  the  castings  are  such 
that  the  best  possible  results  are  obtained. 

The  wise  founder,  therefore,  will  always  open  his  laboratory 
fully  to  the  inspector  of  the  purchaser,  it  being  his  safest 
guarantee  that  the  greatest  possible  care  is  taken  to  have  none 
but  the  best  material  to  start  with,  and  none  but  the  best 
practice  to  use  it. 

Some  further  items  on  the  test  bar  question  must  not  be 
forgotten.  In  the  first  place,  it  is  important  that  the  bars  be 
not  rumbled,  or  treated  otherwise  than  simply  brushing  them  off 
when  taken  from  the  sand.  Your  fellow-townsman,  Mr.  Outer- 
bridge,  was  the  discoverer  of  the  remarkable  strengthening 
effect  of  the  rolling  barrel  on  castings,  the  molecules  of  which 
are  brought  to  their  normal  positions  by  this  rattling  process. 

The  speed  of  testing  is  aJso  important,  for  a  bar  broken 
unduly  quick  is  apt  to  show  higher  figures  than  one  tested 
unduly  slow. 

Now  as  to  the  pressure  put  on  the  tost  bars  in  breaking 
them.  The  transverse  test  is  always  preferred  by  those  who 
arc  familiar  with  the  characteristics  of  cast  iron,  not  because 
the  tensile  test  is  not  better,  but  because  the  difficulties  in  get- 
ting a  fair  tensile  test  on  cast  iron  are  so  great  that  the  slightest 
imperfection  in  the  machine  grips,  or  the  skin  of  the  bar, 
etc.,  will  give  a  side  pull,  which  reduces  the  record  so  abnormally 
that  an  otherwise  good  iron  will  be  condemned.  The  trans- 
verse test  also,  dealing  with  figures  about  one-tenth  as  large 
as  the  tensile  requirements,  allows  every  foundry-man  to  have 
his  own  small  machine.  He  can,  therefore,  make  daily  tests  for 
tiic  purpose  of  checking  his  work,  and  can  thus,  if  he  wishes  it. 
steadily  improve  his  output  in  quality. 

Another  point  that  must  be  considered  in  the  preparation  of 
the  test  bar  which  is  to  be  used  Tinder  the  tensile  test  is  the 
necessity  of  removing  the  skin.  Every  casting  has  the  surface 
covered  with  very  fine  hair  cracks,  to  a  greater  or  less  extent 
accordingly  as  the  metal  is  hard  or  soft.  Now,  in  pulling  apart 
=uch  a  bar  rupture  will  take  plaoe  much  sooner  at  one  of  these 
■racks  than  at  any  sound  place.  As  these  cracks  are  never 
deep,  but  in  the  skin  only,  cutting  off  enough  metal  to  get 
below  will  remove  this  danger.  For  this  reason  the  broken 
parts  of  a  transverse  bar  after  the  test  can  be  turned  up  to 
remove  the  skin,  and  then  pulled  under  tensile  strain. 

We  have  now  gradually  developed  the  ideal  conditions  under 
which  any  system  for  testing  cast  iron  and  the  preparation 
of  test  bars    should  be  undertaken;    Perhaps  we  may  have 
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omitted  some  details  inadvertently,  but  it  is  hoped  not.  We 
must  now  take  into  account  certain  commercial  limitations, 
which  cannot  be  avoided,  otherwise  even  the  best  system  will 
not  be  used.  First  of  all,  any  system  for  testing  cast  iron 
which  is  to  be  the  basis  of  specifications  must  not  be  burden- 
some to  the  founder,  while  amply  protective  for  the  buyer. 
That  would  mean  that  the  necessary  moulding,  pouring,  and 
finishing  should  be  done  without  interfering  with  the  making 
of  the  actual  castings.  The  number  of  test  bars  must  not  be 
too  great,  and  they  should  be  cast  from  the  first  and  the  last 
of  the  heat,  and  enough  between  to  make  a  given  number  of 
tons  of  castings  represented  by  sufficient  bars  to  prove  them 
up.  All  these  bars  should  be  tested,  and  if  only  one  bar  of  the 
two  or  more  made  in  each  mould  passes,  this  should  be  sufficient. 
However,  one  must  pass  out  of  every  mould  poured,  otherwise 
the  iron  would  be  open  to  suspicion.  As  the  ordinary  limit  of 
the  commercial  transverse  testing  machines  in  the  foundry  is 
about  5,0001b.,  this  figure  should  not  be  exceeded  in  designing 
the  bar.  For  tensile  tests  this  is  a  different  matter,  as  the 
bars  in  any  case  would  have  to  go  to  the  very  best  testing 
laboratories  available.  In  fact,  where  a  tensile  test  is  demanded, 
the  work  entailed  is  so  onerous  and  expensive  that  no  founder 
should  be  expected  to  stand  it,  and  hence  it  should  be  charged 
to  the  buyer.  The  same  can  be  said  in  cases  of  dispute,  where 
botli  buyer  and  seller  claim  to  be  right.  On  calling  in  an  outside 
expert,  satisfactory  to  both  parties,  the  loser  should  always  pay 
the  bill.  This  is  mentioned  merely  by  the  way,  as  it  forms  the 
substance  of  one  clause  in  the  pig  iron  specifications  recently 
adopted. 

-  A  further  commercial  limitation  is  the  speed  of  testing. 
This  should  be  as  high  as  it  can,  consistent  with  correct  results. 
Elaborate  experiments  have  been  made  along  these  lines,  and 
the  conclusion  arrived  at  is  that  a  rate  of  application  of  the 
load  for  30  seconds  to  give  a  deflection  of  1-10  in.  is  about  right 
for  cast  iron.  As  already  stated  further  above,  when  tensile 
tests  are  demanded,  the  test  pieces  should  be  turned  up  from 
the  ends  of  the  bars  broken  in  transverse  tests.  This  saves  the 
casting  of  extra  bars.  Of  course,  it  is  understood  that  the 
founder  can  cast  as  many  extra  bars  as  he  likes  for  his  own 
information,  as  it  is  at  his  own  expense,  but  once  he  knows  his 
own  record  from  daily  observation,  he  will  not  need  to  do 
this,  except  perhaps  for  Government  work,  where  usually  the 
price  received  allows  of  all  kinds  of  precautions. 

While  considerable  stress  has  been  laid  on  the  total  carbon 
in  its  two  divisions,  one  other  element  should  come  in  for  some 
notice  also,  as  it  has  a  far-reaching  effect  on  the  strength  and 
hardness  of  a  casting.  This  is  the  sulphur.  When  this  element 
is  present  in  excess,  we  have  all  kinds  of  trouble  in  service. 
It  is  therefore  necessary  to  limit  the  quantity  allowable  in 
castings,  and  this  limit  depends  upon  the  thickness  of  the 
work.  A  heavy  casting  can  carry  more  sulphur  than  a  small 
one,  for  in  the  latter  the  hardening  effect  is  more  perceptible. 
While  sulphur,  therefore,  must  be  made  an  item  in  all  cast- 
iron  specifications,  the  other  elements,  carbon  included,  need 
not  be,  as  the  combination  of  iron  with  silicon,  carbon,  man- 
ganese, phosphorus,  and  sulphur,  as  found  in  the  varieties  of 
cast  iron,  gives  evidence  of  the  amounts  present  by  the  strength 
of  the  bars  under  test.  A  specification  which  has  the  physical 
requirements  prescribed,  and  also  takes  into  account  all  the 
chemical  ones,  would  be  burdensome.  On  the  other  hand,  if 
only  chemical  specifications  were  given,  and  the  physical  require- 
ments left  out,  no  account  would  have  been  taken  of  irregular 
or  incorrect  heat  treatment  in  the  foundry. 

Another  matter  in  which  commercial  considerations  had  to 
be  reckoned  with  more  than  was  desired  from  the  standpoint 
of  scientific  testing  was  the  selection  of  a  standard  test  bar. 
The  correct  diameter  of  a  test  bar  for  a  given  class  of  iron  can 
be  readily  learnt  by  casting  a  series  of  round  bars  in  dry  sand, 
ranging  from  J  in.  upwards  to  about  4  in.  in  diameter.  On 
breaking  them  transversely,  the  fracture  should  be  noted.  The 
small  bars  will  be  very  closely  grained  and  dense ;  in  the  case 
of  low  silicon  irons  they  will  even  be  white.  As  the  diameters 
grow  larger  the  grain  opens,  and  soon  a  point  is  reached  when 
open  spots  appear  in  the  structure.  The  metal  at  a  point  just 
before  this  happens  will  be  in  its  best  and  proper  condition. 
For  instance,  take  chilled  roll  iron.  The  small  bars  are  all 
white.  As  they  increase  in  size  the  metal  becomes  mottled, 
then  grey,  though  finely  grained.  Not  until  a  diameter  of 
3  in.  is  passed  will  the  metal  begin  to  show  very  slight  signs 
of  irregularity  in  the  density.  Hence  a  bar  for  test  purposes 
should  be  at  least  3  in.  in  diameter.  But  where  will  a  testing 
machine  be  found  in  common  use  to  break  such  bars  transversely 
with  supports  12  in.  apart?  Good  metal  of  this  kind  will  run 
near  or  over  10O.000  lb.  for  this  test.  Again,  with  for  ordinary 
castings  the  critical  diameter  is  about  ljin.  Yet  here  also  the 
transverse  strength  exceeds  5,000  lb.,  or  the  limit  of  the  ordinary 
testing  machine.  Hence  in  the  so-called  "  arbitration  bar," 
adopted  by  the  committee  which  has  studied  this  question,  a 
bar  liin.  in  diameter  and  loin,  long  has  been  selected,  to  be 
tested  transversely  on  supports  12 in.  apart. 

Tn  selecting  this  distance  for  the.  knife  edges,  we  differ 
radically  from  German   practice.    Over  in   Europe  they  are 


inclined  to  adhere  to  the  old  method  of  taking  very  long  bars 
and  bending  them  slowly  We  used  to  do  this  here  ourselves, 
and  the  day  is  not  so  long  past  when  a  5  ft.  bar,  1  in.  square, 
was  treated  to  a  500  lb.  weight  suspended  at  the  centre.  If  it 
stood  up,  the  castings  it  represented  passed;  if  not,  they  were 
rejected.  One  can  readily  imagine  how  slowly  and  carefully 
the  foundry-man  lowered  the  weight  from  the  crane  upon  the 
bar,  and  how  carefully  the  chain  was  examined  so  that  no 
unexpected  kincks  might  open  up  at  a  critical  time,  making 
a  weak  bar  snap  untimely,  where  it  would  otherwise  stand  up 
all  right  with  the  proper  nursing. 

My  own  investigations  on  bars  of  various  lengths  and  of  the 
same  cross-section  have  shown  me  very  conclusively  that  the 
longer  the  bar,  the  less  sensitive  it  is  to  bending  and  shock. 
As  cast  iron,  unfortunately,  is  the  very  worst  material  that  can 
be  used  under  shock,  and  as  no  castings  in  ordinary  service  are 
not  subject  to  it,  a  test  should  take  this  into  account.  With 
the  bars  very  short,  say  on  12  in.  supports,  ample  opportunity 
is  given  to  see  how  the  metal  stands  the  fairly  quickly  applied 
load.  If,  however,  the  load  is  put  on  slow  and  the  bars  are 
very  long,  time  is  given  for  the  molecules  to  adjust  themselves 
to  t he  changing  conditions,  and  the  result  is  an  artificially  good 
value. 

In  concluding,  it  might  be  well  to  run  over  the  salient  points 
of  the  standard  specifications  for  cast  iron,  soon  to  be  issued. 
Ihey  will  show  how  well  the  arguments  advanced  in  this  dis- 
■  curse  have  been  considered  by  the  committee  above  referred  to. 

Cupola  metal  is  supposed  always  to  be  used  unless  furnace 
iron  is  specified. 

Castings  are  divided  into  three  classes,  those  below  \  in.  in 
1  hickness  being  called  light ;  those  between  £  in.  and  2  in.  being 
medium,  and  those  above,  thick.  The  sulphur  content  in  these 
classes  shall  not  run  over  'OS,  -10,  '12  for  the  light,  medium,  and 
thick  castings.  Similarly  the  transverse  breaking  strength  of 
the  arbitration  bar  shall  be  up  to  2,500,  2,900,  and  3,000  lb.  for 
these  classes,  while  the  tensile  strength,  if  demanded,  is  to  be 
up  to  18,000,  21,000,  24,0001b.  per  square  inch.  In  the  case 
of  the  transverse  test,  the  deflection  shall  in  no  case  be  under 
1-10  in.   before  the  bar  breaks. 

The  sulphur  determinations  are  to  be  made  from  these  broken 
pieces. 

The  castings  must  be  true  to  pattern,  free  from  cracks,  flaws, 
and  excessive  shrinkage,  but  otherwise  in  finish  as  specially 
agreed  upon,  for  it  may  often  happen  that  an  extra  fine  finish  is 
not  wanted,  and  the  price  is  made  accordingly. 

The  inspector  is  to  be  given  all  possible  but  reasonable 
facilities  for  assuring  himself  that  everything  is  all  right. 

Now  as  to  the  "  arbitration  bar."  Two  sets  of  two  bars 
shall  be  cast  from  each  heat,  one  from  the  first  and  one  from 
the  last  of  the  iron  going  into  the  castings  made  under  specifi- 
cation. Then,  if  the  heat  exceeds  20  tons,  another  set  of  two 
bars  are  to  be  cast  for  each  20  tons  or  fraction  over,  in  addition 
to  the  two  sets  above  mentioned.  If  the  mixture  changes 
during  the  heat,  another  set  of  bars  for  each  change.  All  of 
these  bars  are  to  be  broken  transversely,  and  one  bar  from  each 
set  cast  must  fulfil  the  conditions.  Tensile  tests,  though  not 
recommended,  may  be  made  from  the  broken  pieces  of  the 
arbitration  bars,  but  the  cost  of  turning  these  test  pieces  down 
to  0  798  in.  diameter,  together  with  the  screw  ends  for  the 
machine,  must  be  borne  by  the  purchaser. 

The  mould,  which  may  consist  of  a  piece  of  10  in.  pipe, 
properly  bored  for  venting,  has  another  piece  of  pipe  for  a 
cope,  which  holds  the  pouring  basin  and  funnel  gates.  The  two 
patterns  of  the  bar  are  moulded  in  a  vertical  position,  drawn 
out,  and  the  mould  closed.  Then  it  is  dried,  and  cooled  before 
filling  with  the  metal  in  question.  The  iiatterns  are  so  made 
that  the  bottom  is  rounded,  and  a  taper  of  1-16  in.  downward 
provided,  so  as  to  make  up  for  the  strain  of  pouring.  Even  the 
facing  is  provided  for,  being  sand  with  bituminous  facing  12 
to  1,  all  moulding  sand  being  put  through  a  No.  8  sieve  before 
using. 

The  speed  of  testing  is  given  at  a  deflection  of  010  in.  in  30 
seconds. 

Finally,  it  may  be  added  that  as  we  learn  more  of  the 
characteristics  of  cast  iron  we  may  be  able  to  improve  the 
methods  of  testing  it,  but  it  is  pretty  safe  to  say  that  in  this 
country  at  least  the  producer  of  the  castings  will  be  the  one 
who,  by  his  ceaseless  struggle  for  advancement  in  product, 
attains  this  desired  end. 

( To  be  continued.) 


The  Future  op  Electric  Traction. — The  chairman  of  the 
Metropolitan  Railway  Company,  Mr.  A.  C.  Ellis,  interviewed 
after  his  return  from  America,  gave  the  opinion  that  we  had 
nothing  to  learn  from  the  States  regarding  electric  machinery 
and  equipment  for  traction  work.  He  was  convinced  that  in 
the  future  the  live-rail  system  would  be  superseded  by  the 
single-phase  alternating-current  overhead  system,  in  which  both 
capital  cost  and  upkeep  would  be  reduced  by  about  33^  per 
cent. 
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FIRE  ENGINE  ALWAYS  READY  FOR  ACTION. 


In  large  works  the  timber  stack,  the  carpenters'  and  joiners' 
shops,  the  pattern  shop,  pattern  loft,  and  especially  the 
painters'  shop,  are  constant  sources  of  danger  from  fire  ; 
but  if  it  can  be  put  out  so  soon  as  discovered,  the  damage 
may  be  reduced  within  small  limits.  Given  a  constant 
water  supply,  the  hand  fire  engine  is  always  ready  for 
action;  but,  unfortunately,  the  best  are  not  very  efficient. 
The  stea  n  fire  engine,  in  which  the  water  may  or  may  not 
be  kept  at  boiling  temperature,  can  generally  be  called  by 
wire,  but  a  certain  space  of  time  must  necessarily  be  lost 
before  it  can  arrive  and  start  working. 

MM.  Farcot  Freres,  successors  to  Joseph  Farcot,  estab- 
lished at  Saint  Ouen,  near  Paris,  in  1823,  have  solved  the 
problem  of  a  fire  engine  always  ready  for  use  by  combining 
an  8  H.P.  Dion-Bouton  oil  engine  with  a  pair  of  centrifugal 


FIRE  ENGINE  ALWAYS 

pumps,  connected  in  series,  and  mounted  on  the  same  shaft. 
The  solution  is  such  a  happy  one  that  it  may  seem  invidious 
to  breathe  anything  like  a  criticism ;  but  we  will  venture 
to  ask  why,  now  that  the  time-honoured  portable  engine, 
which  used  to  be  drawn  by  horses  from  farm  to  farm,  is 
being  superseded  by  the  automotive  road  engine,  is  not 
the  pump  added  to  the  Dion-Bouton  motor  car  in  its 
integrity,  so  that  it  can  move  from  place  to  place  by  its 
own  means  of  action.  A  clutch  would  throw  in  one  or 
other  motion  as  required,  and  the  slight  additional  cost 
and  complication  would  be  amply  compensated  by  the 
saving  of  time  just  when  most  important,  and  of  the  two 
men  now  required  to  draw  the  fire  engine. 

Referring  to  the  annexed  side  and  end  views,  the  vertical 
motor  and  centrifugal  pumps,  connected  by  the  main  shaft, 
are  carried  by  a  hollow  frame,  forming  tank  for  the  circu- 
lation water,  which  frame  is  mounted  on  two  wheels.  The 
oil  reservoir  A  is  carried  by  straps  from  the  pump  and 
motor  casings,  and  the  ignition  battery  is  enclosed  ip  a 
case  B,  bolted  to  the  frame,  while  the  silencer  C  is  arrange;  1 
at  the  hind  end,  and  the  ignition  coil  D  is  fastened  to  the 
motor  bed  plate.  The  capacity  of  the  tank  for  the 
circulation  water  is  125  litres  (27  \  gallons). 

The  main  shaft  carries  an  archimedean  screw  gearing, 
with  the  worm  wheel  E,  which  drives  through  the  spring  F 
a  small  pump  G,  for  ensuring  an  active  circulation  round 
the  cylinder,  a  plug  under  the  frame  permitting  of  evacua- 
tion when  the  engine  stops.  A  flexible  suction  pipe,  80 
millimetres  (3J  in.)  in  diameter,  with  clack  valve  and  wind 
bore,  is  adapted  by  conical  joint  to  the  inlet  passage  H  of 


one  of  the  centrifugal  pumps,  to  prime  which  it  is  sufficient 
to  fill  its  case  and  the  suction  pipe  with  water  by  a  special 
opening. 

The  pumps  will  draw  from  a  depth  of  about  15  ft.  The 
delivery  pipe  K  is  arranged  to  receive  a  breeches  pipe,  on  the 
ends  of  which  are  fitted  hose  pipes,  with  nozzles  that  throw 
two  streams  of  water,  delivering  together  20  cubic  metres 
(1,100  gallons)  per  hour,  which  can  in  calm  weather  attain 
a  distance  of  25  to  28  metres  (mean,  29  yards),  and  a 
vertical  height  of  18  to  22  metres  (mean,  65  J  ft).  In  its 
present  state  the  fire  engine  weighs  about  1'80  kilogrammes, 
or  not  4  cwt.,  and  costs  2,350  francs  (£91). 

The  Dion-Bouton  motor,  which  has  rendered  great  service 
in  carrying  passengers,  delivering  goods,  and  performing 
a  great  variety  of  work  generally,  may  now  be  credited 
with  putting  out  a  fire  by  its  explosion,  quite  in  a  homoeo- 
pathic sort  of  way — similia  similibus. 


READY  FOR  ACTION 


TRADE  CATALOGUES. 


Heathman  and  Company,  Parson's  Green,  Fulham,  S.W., 
send  list  of  their  patent  extension  ladders,  scaffold  towers,  fire 
escapes,  etc. 

Messrs.  Mirrlees,  Watson,  and  Company  Limited, 
Glasgow,  send  circular  of  surface-condensing  plant,  as  erected  at 
Brimsdown  Power  Station  of  the  North  Metropolitan  Tramways. 

Messrs.  Reavell  and  Company  Limited,  Raullage  Works, 
Ipswich.  This  firm's  pamphlet  CIO  contains  particulars  of 
recent  improvements  in  combined  air  compressors  with  single 
or  two  stages.  These  comprise  direct-coupled  motor  and 
compressor  with  only  two  bearings,  and  several  other  new 
patterns. 

The  United  Asbestos  Company  Limited,  Dock  House, 
Billiter  Street,  E.C.,  send  circular  of  their  "  Nacolite/'  or 
asbestos  slate,  a  fireproof  material  of  high  tensile  strength.  It 
is  adpj)ted  to  a  variety  of  purposes. 

We  have  received  from  the  Electrical  Company  Limited. 
Charing  Cross  Road,  W.C.,  the  following  leaflets  and  circulars: 
Selection  of  incandescent  lamp  shades;  a  well  illustrated  and 
fully-priced  list  of  the  E.G.  electric  fans  and  ventilators;  hour 
or  time  meter,  being  a  cheap  and  handy  device  for  recording 
the  hours  of  supply;  portable  hand  drilling  machines;  new 
centrifugal  blowers  and  extractors;  double-tariff  meters  and 
contact  clocks. 

Callender's  Cable  and  Construction  Company  Limited, 
Hamilton  House,  Victoria  Embankment;  works,  Erith,  Kent. 
A  comprehensive  catalogue  of  nearly  200  pages,  containing  tables 
of  copper  conductors,  a  complete  price  list  of  the  firm's  cables 
(with  coloured  sections'),  a  large  number  of  useful  data,  and  a 
set  of  feeder  curves. 
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A  WEEKLY  REGISTER  OF  ALL  APPLICATIONS  FOR  BRITISH  PATENTS, 

A_ND 

A  Record  of  all  the  Completed  Patent  Specifications,  with  Illustrated  Abridgements  of  those  relating  to  Engineering. 
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THE  LIVES  OF  THE  ENGINEERS. 


By  Dr.  SAMUEL  SMILES. 

These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
instalments.  For  Particulars  and  Order  Form 
see  page  xi. 
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ENGINEER'S  LIBRARY 

LOOK  ON   PACE  XI 

If  you  do  not  see  the  book  or  set  of  books 
you  require,  or  would  like  to  make  additions 
thereto,  we  shall  be  glad  to  help  you. 


FOR  PARTICULARS  ADDRESS- 

The  Manager,  "Engineers'  Gazette" 

359,   STRAND,  LONDON. 


NARROWNESS  IN  PATENTS. 

Every  practical  man  is  familiar  with  many  really  excellent 
inventions  that  have  utterly  failed  from  'the  unforeseen 
and  unanticipated  details  which  have  absolutely  barred 
the  successful  working-  of  elaborate  machines  and  com- 
plicated processes. 

The  scrap  heap  is  as  much  a  necessity  as  the  drawing 
office  or  the  experimental  department,  and  the  firm  that 
hesitates  to  consign  freely  to  the  scrap  heap  a  nicely 
constructed  type  of  engine,  new  motor,  pump,  or  tool  that 
has  not  come  quite  up  to  their  expectation,  or  that  has 
not  properly  met  the  full  trade  requirements,  will  sooner 
rather  than  later  be  overtaken  and  then  passed  in  the 
forward  mareh  of  newer  engineering  competitors,  who 
are  prone  to  set  a  pace  such  as  older-established  firms 
would  never  have  voluntarily  initiated. 

Granting,  then,  that  failures  and  losses  arise  from  the 
details  rather  than  from  the  main  features  of  constructive 
inventions,  it  is  very  necessary  that  those  who  have  been 
led  by  careful  testing,  patient  investigation,  and  anxious 
re-arrangement  of  the  members  or  parts  of  an  old  machine 
or  an  old  but  useless  device  should  not  be  unmindful  of 
their  privileges  and  their  absolute  right  to  protection  by 
a  patent  such  as  will  secure  to  them  the  reward  of  their 
labours  and  the  benefit  of  the  trade  and  industry  that 
has  been  made  possible  by  that  which  they  have  produced. 

Provided  that  the  inventor  who  has  discovered  just 
wherein  the  old  combination  failed,  and  where  the  old 
device  stopped  short  of  being  commercially  useful,  is 
properly  advised  and  guided  in  the  claims  he  makes  in  his 
patent  specifications,  there  is  no  reason  whatever  why  the 
absolute  narrowness  of  his  patent  should  not  in  fact 
becomes  a  means  of  strengthening  that  which  he  claims, 
by  the  easy  proof  that  is  thus  made  available  concerning 
the  fruitless  efforts  of  others  to  bring  about  that  which  he 
has  actually  successfully  done  in  a  simpler  or,  it  may  be, 
in  a  more  definitely  unerring  and  positive  manner. 

It  is  required  by  the  patent  offices  of  every  country  that 
the  "  state  of  the  art "  shall  be  in  some  way  referred  to 
or  set  forth  by  the  applicant  for  a  patent  in  the  patent 
specification  that  he  files,  and  were  the  firms  who  have  been 
fully  aware  of  the  past  failures  of  others  in  the  very 
direction  in  which  they  have  laboured  to  be  frank  in 
stating  what  they  know  as  to  such  old  attempts,  they 
would  have  less  trouble  from  copyists  or  infringers  subse- 
quently, as  such  would  know  that  the  specification  would 
not  be  open  to  attack  by  being  too  broad,  and  they  would 
probably  not  care  to  risk  fighting  against  a  patentee  who 
had  actually  described  what  had  been  done  before,  before 
claiming  concisely  and  succinctly  that  alone  which  he  had 
introduced,  and  by  means  of  which  a  past  failure  had 
been  converted  into  success. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  -'Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

13214    J.  HIGGINBOTTOM.    Whizzing,  draining,  or  drying 
washed  wheat,  cereals,  sugar,  granular  matter,  ores, 

1 1 1 1 1 1 1 1 1"  l  ]  s  etc 

13237    GILBETTE  SAFETY  EAZOE  CO.    Sheep  shears. 
13281    F.  BEADING.    Motor  agriculturalists  hay  and  the  like 
lift. 

13308    E.  DAVIES.  Ploughs. 

13335    F.  M.  DOSSOB.    Apparatus  for  cleaning  and  separating 

SGGCls  etc. 

13476    T.  C.  DABBY,  T.  A.  DABBY,  and  S.  C.  DABBY. 

Implements  for  digging  and  cultivating  land. 
13607    B.  H.  THWAITE.    Artificial  stimulant  for  fruit,  flowers, 

etc. 


Arms  and  Ammunition. 

13297  KING'S  NOBTON  METAL  CO.  LTD.  Treatment  of 
rifle  and  gun  barrels. 

13340  C.  CLAESSEN.  Manufacture  of  priming  compositions, 
charges  for  shells,  and  torpedoes.* 

13385  F.  DUPONT  and  H.  SCHOONBBADT.  Firing 
mechanism  for  arms.* 

14353    C.  P.  WATSON.    Shell  fuses. 

13459    W.  SCHMIED.    Automatic  machine  guns. 

11400a  J.  BOBEBTSON.  Means  for  adjusting  the  pull  of 
sporting  guns  or  rifles. 

11400b  J.  BOBEBTSON.  Safety  locking  device  for  pre- 
venting the  accidental  discharge  of  guns  or  rifles. 

13523    A.  WHITNEY.    Targets  and  shooting  ranges. 


Bottles,  Glass,  &c 

13152    J.  LOWMAN  and  F.  J.  W.  PENDEB.    Bottle  and  ]ar 
stoppers. 

13159    J.  W.  BENDEB.      Machine  for  manufacturing  bottle 
stoppers,  etc. 

13232  K.  C.  GILLETTE.    Bottle  seals* 

13233  G.  CHANNON  and  C.  EOGEES.  Non-refillable  bottle. 
13281    W.  WOODLAND.    Stoppers  for  bottles,  etc. 

13323    L.  MEYEB.    Stoppers  for  bottles,  etc. 

13343    E.    CABUS.       Means    for  putting  up    or  enveloping 

alcoholic  liquids. 
13357    H.J.  LIOBET.    Closures  for  bottles* 
13372    E.  DEIVEB.    Bottle  stoppers. 
13393    A.  A.  W.  QUABBY.    Non-refillable  bottles. 
13442    H.  W.  DAWSON.    Apparatus  for  corking  bottles. 
13449    E.  F.  CHANCE.    Manufacture  of  wired  glass. 
13457    C.  BONAFEDE.    Devices  for  closing  bottles,  etc.* 
13564    F.  N.  DOWNEY.    Bottle  or  jar  label. 


Building  and  Construction. 

13126    J.  M.  SANDEBSON.    Eoad  maker  and  repairer. 
13135    M.  BBABANDEE  and  H.  KOCH.       Apparatus  for 

manufacturing'  artificial  marble. 
13189    F.  EOHEBECK.    Knobs  for  window  and  door  fittings* 
13304    T.  F.  BBAIME  and  J.  H.  BBAIME.       Brackets  for 

supporting  shelves. 
13307    J.  SCOTT.    Process  for  producing  elastic  paint. 

13316  H.  LIST.    Construction  of  jointless  flooring. 

13317  H.  LIST.    Method  for  laying  jointless  floors. 
13348    E.  B.  CHAMBEES.    Wood  pavements. 
13363    H.  LOED.    Fasteners  for  window  sashes. 

13419    E.    T.    HELME.     Doors  or  chambers  for  hardening 
bricks. 

13491    H.  J.    HASKINS.      Apparatus  for    scoring,  cutting, 
polishing,  and  finishing  sanitary  clay  pipes. 


13537  J.  F.  COATES  and  H.  PEABSON.  Machines  for  break- 
ing up  clay,  etc.,  and  reducing  it  to  a  semi-liquid 
state. 

13575    SIDNEY  E.  MAW.  Tiles. 


Chemistry  and  Photography. 

13151  W.  SPALTEHOLZ.  Emulsions  of  tar  oils,  phenols,  etc. 
13222    W.  TAYLOE.    Clip  for  supporting  photographic  prints, 

films,  etc.,  during  the  operations  of  drying,  washing, 

and  developing. 

13347    A.  MASCHMEYEB.    Manufacture  of  substances  with 

the  odour  of  violets.* 
13122    M.  FOBTINI.    Apparatus  for  timing  the  development 

of  photographic  plates. 
13447    A.  J.  SWAYZE.    Process  of  making  potassium  salts.* 
13475    J.  LAMliEBT.    Envelopes  for  protecting  photographic 

prints. 

13582   H.  E.  HICKOX  and  H.  DAWSON.    Adapter  standard 

for  supporting  cameras. 
13596    G.    VENNING,    and  W.  LAWEENCE.     Process  of 

purifying  and  softening  water. 

13601  LA    SOCIETE    JULES    JEAN    and    CIE.    and  G. 

EAVEBAT.    Process  for  the  recovery  of  vapours.* 

13602  LA    SOCIETE    JULES    JEAN    and    CIE.    and  G. 

EAVEBAT.  Process  for  the  recovery  of  vapours  of 
alcohol,  pure  or  mixed  with  air,  gases,  moisture, 
or  other  volatile  solvents.* 

13603  'LA    SOCIETE    JULES    JEAN    and    CIE.    and  G. 

EAVEBAT.  Process  for  recovering  vapours  of 
volatile.* 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

13430    J.  M.    TOUETEL.     Coin-freed   meter   for    gas  and 
electricity. 

13467    J.  TEANTON.    Eecording  apparatus  for  cash  tills. 
13594    J.  E.  VELLACOTT.       Apparatus  for  counting  and 
delivering  coins. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc. J 

13143    A.  JAMES.    Clutches  for  cycles,  etc. 

13160    A.  J.  BETTEEIDGE.    Saddles  for  cycles. 

13288    C.  H.  EEYNOLDS.    Means  for  operating  variable-speed 

gears  for  cycles,  etc. 
13337    E.  B.  HITHEESAY.    Device  for  constructing  a  bicycle 

which  shall  be  readily  convertible  from  a  lady's  to  a 

gentleman's  and  vice  versa. 
13373    C.  P.  HOETON.    Clutches  for  bicycles,  etc. 
13405    J.  W.  PLAYEE  and  W.  N.  Barber.  Change-speed 

gears  for  bicycles,  etc. 
13423    W.  WILLIS.    Driving-  gear  for  cycles,  etc. 
13436    G.  NOBLE  COCHBANE.       Two-speed  gear  for  velo- 

cii3cc1gs  etc.* 
13468    C.  W.  CLABKE.    Bicycle  stands. 
13474    T.  P.  ULICK  and  J.  H.  BLAKE.  Velocipedes. 


Electrical. 

13140    A.  W.  HILL  and  SIB  HIEAM  MAXIM,    Electric  arc 
lamps. 

13148    A.  J.  BOULT  (H.  C.  Mueller,  U.S.A.).    Jump  spark 
apparatus.* 
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13156 

13158 

13163 
13182 
13227 

13228 
13235 

13298 

13327 
13332 

13346 

13378 

13379 

13380 

13381 

13383 

13384 

13394 
13395 
13427 
13404 
13471 

13482 

13483 

13496 
13509 
13531 
13558 
13569 
13577 

13586 

13588 
13589 
13590 
13591 
15605 


13133 

13134 
13143 
13155 
13157 

13161 
13166 
13171 

13172 
13177 
13181 

13185 
13190 
13192 
13193 
13194 
13195 

13204 
13211 
13215 
13217 

13229 


H.  BIEKBECK  (The  Phelps  Co.,  U.S.A.).  Automatic 

electric  switches 
C.  O.  BASTIAN  and  G.  CALVERT.    Electric  vapour 

lamps. 

W.  A.  JOHNSON.    Electric  machines.* 

F.  M.  LEWIS.    Electric  switching  apparatus. 

F.  W.  V.  FITZGERALD  and  H.  S.  RI-.VELL.  Electric 
lighting  and  heating  devices. 

J.  S.  SAWREY.    Telephone  or  like  transmitters. 

G.  S.  THOMPSON  and  M.  M.  THOMPSON.  Electri- 
cally and  otherwise  propelled  tramcars,  etc. 

E.  W.  COWAN  and  W.  P.  HAMLYN.  Electric  auto- 
matic cut-outs  with  time  lag  element. 

W.  J.  HANCOCK.    Responders  for  wireless  telegraphy.* 
P.  TRANGOTT.       Swivelling  trolley  heads,  current 
collectors,  and  the  like. 

F.  E.  SMITH.  Device  lor  testing  or  detecting  electrical 
sparking.* 

THE    BRITISH    THOMSON-HOUSTON   CO.  LTD. 

Thermal  electric  cut-outs.* 
THE   BRITISH    THOMSON-HOUSTON   CO.  LTD. 

Dynamo  electric  machines. 
THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Electric  controls. 
THE   BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Electrodes.* 

THE    BRITISH   THOMSON-HOUSTON    CO.  LTD. 

Electric  conductors. 
THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).    Electric  conductors. * 

C.  J.  MONTGOMERY.    Olephone  apparatus. 
A.  A.  REASSE.  Accumulators. 

E.  KITSEE.    Secondary  batteries* 

R.  ARTON.    Wireless  telegraphic  apparatus. 

H.  W.  COX  LTD..  and  A.  C.  MITCH  AM.  Accumu- 
lator grids.* 

THE  BRITISH  THOMSON-HOUSTON  CO  LTD. 

Electric  switches. 
THE   BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Electric  arc  lamps. 
H.  J.  F.  CROSBY.    Hygienic  telephone  attachment. 
A.  M.  LEHFELDT.    Electric  lamp. 
J.  LAUFNER  and  P.  OBERNEIS.    Electric  drills. 
P.  J.  GREAYrER.    Plug  switch. 

D.  C.  DAVIES.    Telephone  attachment. 

C.  CHAPMAN  &  CO.  LTD.,  and  H.  WALKER.  Electric 
hoists. 

SIEMENS  BROS.  &  CO.  LTD.  Method  and  means  for 
supplying  current  to  branch  stations  of  telephone 
exchanges.* 

O.  SAVAGE.  Starting  switch  for  three-phase  electric 
motors.* 

O.  SAVAGE.  Method  and  apparatus  for  cooling  com- 
mutators of  dynamo  electric  machines.* 

O.  SAVAGE.  Electric  switches  for  coin-freed 
mechanism.* 

O.  SAVAGE.  Sterilizer  mouthpieces  for  telephones, 
etc.* 

P.  PICARD.    Telegraphic  systems* 


Engineering  and  Mechanical. 

C.  W.  J.  FISH  and  E.  T.  ROSSITER.  Apparatus  for 
automatically  closing  the  doors  of  hoists  or  elevators. 

G.  D.  DRUMMOND.  Wrenches. 

J.  E.  BOAZ.    Apparatus  for  heating  water  by  steam. 

W.  M.  BOWRON     Variable  speed  gears 

A.  H.  EDWARDS  and  C.  H.  WATSON.  Flexible 
mechanism  for  the  transmission  of  power. 

E.  L.  ROBERGEL.    Clutch  device. 

P.  SYBERG.    Steam  pump.*  * 

A.  F.  SANDLAND  and  W.  G.  MARTIN.  Fasteners 
for  driving  belts 

J.  B.  PURDY.    Triple  valves.* 

R.  ASHWORTH.  Wrenches.* 

S.  SCHNEIDER.    Apparatus  for  prepa  ring  rings  for 

ball  bearings.* 
C.  LEMALE.  Turbines* 
R.  H.  F.  FINLEY.  Saw. 

A.  E.  HOWARTH  (J.  May,  Canada).  Chain  wrench. 
A.  E.  HOWARTH  (J.  May.  Canada).  Pipe  wrench. 
G.  KAISER.    Portable  fan.* 

G.  WILSON.  Arrangement  and  construction  of  rotary 
pumps. 

R.  FREY.    Variable-speed  gears. 

W.  BLAIR.    Speed  gears. 

A.  HOFFMAN.    Lifting  iack. 

G.  HUGHES  (J.  A.  McCaskey,  U.S.A.).       Teeth  of 

steam  shovels.* 
S.  BEAL.    Valve  or  cocks  screwed  for  pipe  connections.* 


13249 
13253 
13262 

13272 

13277 

13292 
13295 
13314 
13319 

13333 
13336 
13355 

13370 
13399 
13402 

13406 
13411 
13460 
13461 

13466 
1 3469 
13481 
1 3493 

13504 
13522 

13533 

13548 
13551 

13560 

13502 

13592 


13223 
13234 

13252 

13258 
13261 

13352 

13404 

13408 
13446 
13462 
13473 
13488 

13490 

13563 

13567 

13568 
13573 

13574 


J.  D.  O'BRIEN.    Hose  couplings. 
L.  A.  MAZELLIER.    Pressure  gauges. 
A.  H.  CROIKFORD.    Improved  construction  of  steam, 
internal  combustion,  or  other  like  reciprocating  engine. 

G.  S.  DOBRASHIAN.    A  new  motive  fluid  for  vapour 
engines. 

J.  L.  GASKELL.    Apparatus  for  raising  and  lowering 
packages. 

H.  CRUSE.    Valve  casings. 

G.  B.  ROWAN.    Bilge  well  and  tank  telltale. 
P.  M.  MACDONALD.    Screw  clamps. 

A.  DOUGILL.    Friction  driving  mechanism  for  road 

locomotives,  etc. 
II.  DOWLER.    Hollow  or  tubular  metallic  rivets. 
R.  WOODS.    Sight-feed  lubricators. 

H.  D.  PEARSALL.    Hydraulic  apparatus  for  raising  or 
forcing  liquids  on  for  compressing  gases.* 

J.  MINNICH.    Fire  screens  for  engine  fire  boxes.* 
J.  T.  WILLIAMS.    Hole-making  tool. 
W.  G.  POTTER.       Conveying,  raising,  and  lowering 
apparatus. 

W.  C.  FAIR  WEATHER.    Duplex  derrick  fittings. 
W.  G.  POTTER.    Fluid-pressure  turbines. 
G.  F.  HIRST.    Power  tools  actuated  by  cam  and  spring. 
L.  L.  DAMPIER  and  T.  RICHARDSON.     Tool  for 

replacing  the  covers  of  pneumatic  tyres. 
L.  R.  ALBERGER.    Surface  condensers.* 
R.  SCIIULZ.    Oil  separators  for  steam  pipes.* 
G.   E.   GANNON.    Portable  conveyors* 
J.  A.  MATTHEW  and  F.  G.  HICKS.    Oil  sprayer  or 

atomiser  for  lubricating. 
S.  COWPER-COLES.  Pumps. 

J.  D.  BRUNTON  and  E.  KING.    Wire  ropes,  cables, 

W.  R.  WEBB.  W.  G.  BRETTELL.  and  A.  J.  ADAM- 
SON.    Metallic  packing. 
E.  H.  WATSON.  Winches. 

J.  S.  GWYER  and  W.  STROUD.    Transmission  ehange- 

SPeed  gear  for  automobiles. 
THE  WESTINGHOUSE  BRAKE  CO.  LTD.  Driving 

chains. 

II.    BIRKBKCK.    Machine   for  coating   metal  sheets 

with  varnish,  etc.* 
C.  WURSTER.    Kneading  machine  for  manufacturing 

paper.* 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

A.  E.  SKINER.    Internal-combustion  engines. 

H.  OLIVER.    Starting  and  stopping  mechanism  of  oil 

and  gas  engines. 
H.  DELA  VALETTE.    Magneto  electric  machines  for 

internal-combustion  engine  ignition. 
C.  H.  T.  ALSTON.    Internal-combustion  engines. 

F.  L.    MARTINEAU.       Carburetting    apparatus  for 
i n te rn a  1-co m b u s tion  engines. 

G.  F.  DEUTZ.    Method  of  working  turbines  operated  by 
the  combustion  of  gas.* 

W.    H.   SIMS  and   E.  GREEN.  Internal-combustion 
engines. 

W.  G.  POTTER.    Internal-combustion  engines. 

L.  WILLIAMSON.    Filter  for  use  in  explosion  engines. 

H.  H.  LAKE.    Internal-combustion  boat  engines.* 
A.  STODOLA.    Explosion  gas  turbines.* 

R.  STANLEY  BROWN  and  J.  BROWN.  Automatic 
safety  brake  and  .cylinder  cooler  for  motor  cars,  etc. 
G.   H.   BATCHELOR  and  G.  T.  BATCHELOR. 
Supplying  internal-combustion  motors  with  gas. 
O.  BASTIAN  and  G.  CALVERT.    Electric  ignition 
device 

LTD.,  and    E.    F.  SIMMONS. 


J. 


J. 


STONE  &  CO. 
Explosion  engines. 

SCOTT  SNELL. 
E.  BOUSFIELD. 


Gas  plant  and  motor. 
Compressing  the  explosive  mix- 
tures for  internal-combustion  engines.* 
J.  E.  BOUSFIELD.      Compressing  the  explosive  mix- 
tures for  internal-combustion  ennfines. 


Food  Products. 

13127    J.  HARGREAVES.    Manufacture  of  salt. 
13142    F.  H.  LORING.    Combined  strainers  and  infu-ers  for 
coffee,  tea.  etc. 

13186    R.HUNT.    Treating  or  maturing  spirits,  such  as  whiskey 
or  brandy. 

13245    D.  F.  SHERMAN.    Process  for  preserving  fruit.* 
13435    W.  DAVENPORT.    Extract  of  fish. 
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13479  S.  COOPER  BOYKIN  and  R.  B.  M1TCHUN.  Process 
of  making  butter.* 

13525  A.  MACLEOD.  Appliances  for  measuring  and  deliver- 
ing quantities  of  coffee,  etc. 

13538    J.  McNEIL.    Rice  pearling  machines. 


Furniture  and  Domestic. 

13144    D.  APPLETON.    Scrapers  for  saucepans,  etc. 
13153    L.  A.  PEYTON  and  P.  R.  PEYTON.  Bedsteads. 

13167  A.  C.  LANG  and  J.  McHARDY.  Safety  retaining  device 

for  infants,  etc. 

13168  R.  H.  McHARDY  and  J.  McHARDY.       Device  for 

hanging  or  displaying  photographs,  china,  etc. 
13178    E.  PUNCHARD.    Trap  for  catching  flies,  etc. 

13187  E.  C.  POINTON.      Combined  pastry  lid,  cutter,  and 

perforator. 

13188  A.   RYDER.    Portfolio  for  the  reception  of  visiting 

.cards.* 

13256    D.  G.  TAYLOR.    Washing  machines. 
13275    M.  BARRASFORD.    Body  support  for  use  in  domestic 
baths* 

13309    J.  G.  DUNCAN  and  R.  DUNCAN.    Domestic  ovens  and 
fireplaces. 

13313    W.  A.  BANCROFT  and  W.  J.  BANCROFT.  Curtain 
rod  holder. 

13321    W.  W.  PLOWMAN.    Cleaning  and  polishing  cream  for 

furniture,  etc.* 
13325    W.  R.  HAGGARD.    Travelling  bookcase. 
13330    T.  H.   BENGER.    Partitioning  of  seats. 
13338    F.  KNAUS.    Curling  stoves. 
13358    T.  H.  HARRIS.    Ironing  machines. 
13400    W.    MARSHALL.    Washing  machines. 
13407    E.  J.  LANE.    Safety  guard  for  ironing,  wringing,  and 

other  machines.* 
13418    H.  C.  WEBB  and  A.  A.  WEBB.    Domestic  firegrates. 
13454    S.  J.  ROSENFELD.    Combined  wash  bowl  and  water 

receptacle.* 

13494    W.  J.  THOMAS.    Fasteners  for  sashes,  etc. 

13498    HARRIS  &   SHILDON  LTD.,    and  R.   F.  JAMES. 

Racks  and  stands  for  umbrellas,  etc. 
13510    E.  LATHAM  and  T.  LATHAM.    Woven  button  hole  or 

loop  curtain  binding. 
13517    W.  H.  DAVIS  and  W.  H.  GALB.    Drop-down  sides 

of  cli 1 1  d ren ' s  cots  etc 
13520    G.  PARROTT,  H.  f'.  PARROTT,  and  A.  A.  PARROTT. 

Dry  or  out-door  seats. 
13526    H.  M.  GOULD.    Guard  to  prevent  flower  pots,  etc., 

being  pushed  off  window  sill. 
13528    J.  WILSON.    Tables  for  the  conversion  of  monies. 
13530    H.  C.  LONGSDON  and  E.  M.  LONGSDON.  Outdoor 

and  other  seats. 

13535    L.  WRIGLEYr.    Convertible  tent  and  swing  or  lounging 
chair. 

13581    J.    IZBICKI   and    M.   IZBICKI.     Vacuum  cleaning 
apparatus. 

Hardware. 

13124  K.  GENGNAGEL.    Carving  fork. 

13225  F.  SALMON.    Safety  hook  fastener. 

13254  E.  KAUFMANN.  Scissors. 

13255  E.  EAUFMANN.    Knife  casing. 

13362    D.  R.  MILLS.    Edging  tiles  for  flower  beds,  etc. 

13386  J.  G.  JAMES.     Improvement  in  tongues  or  pins  of 

curtain  and  other  safety  hooks. 

13387  P.   J.  WATTS.    Safety  screw. 

13390  D.  CLARK.    Water  heating  vessels. 

13391  F.  H.  BARKER.    Catches,  bolts,  etc. 
13429  A.  R.  HAKOUMOFF.  Hammers. 

13600  T.  G.  STEWART.    Spoons  and  other  implements  for 

handling  sticky  or  greasy  substance  or  liquids. 

15606  J.  SHARPE.    Pocket  knives  * 

13541  G.  HOLMES.    Rising  and  sliding  trivet. 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

13129  F.  NIELD.    Method  of  extracting  water  from  peat  and 

making  peat  into  briquettes  for  fuel. 

13162  S.  PINNER.    Fan  or  fire  screen. 

13170  W.  CLARK  (P.  Riess,  U.S.A.).    Gas  checks. 

13175  G.  C.  MARKS  (C.  Z.  Davis,  U.S.A.).  Thermostats* 

13191  E.  PIEPENBRING.    Miners*  safety  lamps .* 

13202  A.  ROBERTSON.    Machines  for  mining  coal,  etc. 

13206  J.  F.  COE  and  F.  J.  COE.    Lamp  flame  extinguisher. 


13212  K.  E.  GRANT.  Portable  fire  basket  and  cooking  stove. 
13231    W.  SOWDEN.    Gas  stoves,  etc. 

13239  G.  DUCELLIER.  Acetylene  gas  lamps  or  generators.* 
13263    W.  L.  HARDER.    Furnaces  for  burning  producer  gas.* 

13265  M.  DUFFIELD  &   SONS  LTD.       Atmospheric  gas 

burners. 

13266  M.  DUFFIELD  &  SONS  LTD.,  and  J.  WARSFIELD. 

(jcisdr&rs  etc 

13267  M.  HUBBARD  '&  SONS  LTD.,  and  J.  WARSFOLD. 

Lanterns  for  use  with  inverted  incandescent  gas 
burners. 

13280   W.  MORGAN.    Miners'  lamps. 

13290  T.  SYMS.  Construction  and  working  of  gas-producing 
apparatus. 

13293    M.  VON  ROHR.    Glass  reflectors  for  searchlights. 
13299    W.  G.  KNIGHT.    Burners  for  oil  and  spirit  lamps. 
13311    E.  S.  PRICE  and  J.  STRAITON.       Gas  fire-lighting 
apparatus. 

13318    S.  BIHELLER.    Inverted  incandescent  gas  burners. 

13359    H.  BARTZ  and  M.  FERSSCH.  Matches* 

13377    D.  McLEAN.    Arrangement  for  the  improvement  of  up- 

draughts  in  chimneys,  etc. 
13417    H.  C.  WEBB  and  A.  A.  WEBB.    Hot-water  systems 

of  private  houses. 

13420  T.  C.  S.  RATCLIFFE  and  C.  E.  G.  MOSS.  Pendants 

and  brackets  for  incandescent  gas  lighting. 

13421  S.  TURANSKY.    Hot-air  ranges  or  stoves.* 

13424  W.  FAIRWEATHER.    Lamp  sockets* 

13425  W.  FAIRWEATHER.    Cluster  lamp  sockets.* 
13432    W.  T.  MANEY.    Lamps  and  gas  fixtures.* 

13492  A.  W.  BRENTNALL.  Apparatus  for  cooling  and  heat- 
ing liquids,  etc. 

13495    E.  HALL-BROWN.    Gas  producers. 

13506  W.  THOMLINSON.  Introduction  of  fluel  into  blast 
furnaces. 

13542    F.  C.  FREEMAN.    Fire  guards  and  screens. 

13546  O.  SCHOTT.    Chimneys  for  incandescent  gas  lights. 

13547  O.  SCHOTT.    Chimneys  for  incandescent  gas  lights. 
13553    C.  C.  CARPENTER.    Gas  burners.* 

13570  J.  N.  RUSSELL.     Apparatus  for  heating  and  venti- 

lating buildings. 

13571  C.  H.  KELLY  and  W.  J.  CUMMINGS.    Oil  lamps* 
13595    W.  J.  AKERS  and  L.  A.  ROCHAIX.    Devices  for  pre- 
venting the  down  draught  in  smoke  and  other  flues. 


Jewellery,  Clocks  and  Music. 

{Including  Phonographs,  etc.) 


13128    J.  A.  CHALK.    Watch  case. 

13150  M.  MONDRAGON.  Microphonic  diaphragm  coupling 
for  phonographs.* 

13438    L.  T.  CASSON.    Organs,  harmoniums,  etc. 

13458    E.  T.  ATWELL.    Movements  for  watches.* 

13450  J.  LANGFIELD  &  CO.  LTD.,  and  J.  D.  P.  ASH- 
WORTH.    Humidifying  air  in  air-heating  stoves. 


Medical. 

13257  M.  EARLE.  Face  coverings  or  masks  for  eradicating 
and  smoothing  away  lines  and  wrinkles. 

13273  G.  LILLEYCROP.  Means  for  supporting  injured  legs 
of  patients  under  treatment  in  hospitals. 

13375  H.  J.  STOCKFORD.  Process  of  manufacturing  cordials 
and  their  adaptation  for  sale. 

13409  H.  W.  PHILLIPS  and  W.  F.  BYRD.  Surgical 
apparatus.* 

13412    C.    F~.  WEBB.       Combined   electrolytic   and  suction 

"  palate  "  plates  for  artificial  teeth. 
13480    A.  H.  RAME~Y  and  J.  EYE.  Inhaler* 
13501    E.  LAXTON.  Embrocation. 

13550  E.  GRANT.  A  head-to-waist  back  board  with  metal 
support  and  strappings. 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

13141  G.  L.  HOFFMANN.  Manufacture  of  a  substance  to  be 
used  for  the  improvement  of  inferior  qualities  of 
steel.* 

13154    L.  GROTE.    Scouring  and  plating  machines. 
13242    A.  E.  HOBSON.    Gold  alloys. 

13350  C.  LANGER.  Apparatus  for  obtaining  nickel  from 
nickel  carbonyl.* 
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13351    C.  LANGER.    Treating  nickel  ores,  etc.,  with  carbonic 
oxide  and  apparatus  therefor.* 

13388  A.  E.  BECK.    Manufacture  of  tubes. 

13389  A.  W.  THATCHER.    Method  of  closing  metallic  cans. 
13433    R.  W.  E.  MacIVOR.     and  M.  FRADD.    Treatment  of 

complex  ores  containing  gold. 
13497    THE  NEW  HYGIENIC  STOVE  CO.  LTD.,  and  E.  P. 

GREENWOOD.  Machines  for  making  moulds  for 
casting  metals. 


Optical,  Mathematical,  etc.,  Instruments. 

13149  H.  MARSHALL  and  J.  T.  MEBBING.  Computing 
machines.* 

13238  J.  E.  STOREY  and  THE  NEWALL  ENGINEERING 
CO.  LTD.    Measuring  machines,  etc. 

13240  A.  MYERS,  L.  MYERS,  and  W.  GLAZEBROOK. 
Drawing  compasses  and  dividers. 

13294    R.  STRAUBEL.    Binocular  telescopes. 

13322  A.  J.  KIRKUP  and  E.  F.  M.  HITCHCOCK.  Folding 
spectacles. 

13366    N.  H.  KODAMA.    Adding  machines. 
14305    H.  H.  LAKE.    Mathematical  instruments. 
13470    C.  J.  E.  BELIN  and  F.  Z.  EDWARD.  Transmitting 
to  a  distance  real  optical  images.* 


Printing  and  Typewriting. 

E.  MIRUS.  Typewriters* 

A.  J.  BOULT  (L.  C.  Smith  &  Bro.,  U.S.A.).  Type- 
writing machines.* 

L.  S.  BURRIDGE.    Typewriting  machines.* 

G.  C.  MARKS  (The  Underwood  Typewriting  Co.  Ltd.). 
Paper-feeding  devices  for  typewriting.* 

M.  H.  BUNGARTZ.  Apparatus  for  cleaning  printing 
roller  for  wall  paper,  etc. 

W.  P.  DREAPER.  Metal  rolls  for  printing  and 
embossing  purposes. 

J.  JOFEH.    Rotary  stencil  printing  machine. 

R.  ALBERTI.    Preparation  of  lithopones* 

A.  J.  BOULT.  Typewriters. 

T.  SUTCLIFFE.    Machine  presses. 

J.  WOOD.    Wall-paper  printing  machines. 

L.  CHAMBONNAUD.    Stenographic  machines.* 


13138 
13147 

13173 
13174 

13270 

13396 

13445 
13455 
13484 
13505 
13507 
13609 


13130 

13131 
13199 

13200 
13201 

13244 
13312 

13342 

13376 

13428 
13437 

13503 
13524 

13539 
13540 
13549 
13561 

13584 


Railways  and  Tramways. 

P.  J.  PRINGLE.  Apparatus  for  cleansing  the  rails  of 
tramways,  etc. 

G.  HUDLESTONE.    Operating  railway  signals. 

R.  J.  APPLETON  and  J.  OULTON.    Speed  recorders 

for  tramcars,  etc. 
A.  BARTON  and  M.  BARTON.    Rail  joints. 
W.  CHALESWORTH.    Drawbars  and  coupling  links 

for  railway  wagons,  etc. 

D.  E.  OLDS.    Railway  sleepers.* 

E.  RADBRUCK.  Window  f  rames  for  railway  carriages, 
etc. 

W.  STRONG  and  C.  E.  MOORE.  Chairs  for  tramway, 
etc.,  rails. 

R.  H.  ROBINSON.  Automatically  shifting  railway 
points. 

H.  TODD.    Construction    of   railway  platforms. 

R.  WAGHORN,  R.  WAGHORN,  and  W.  TURNER. 

Fog-signalling  apparatus  for  railways,  etc.* 
J.  PLATT.    Tramcars,  etc. 

H.  J.  STRONG  and  A.  E.  WATSON.  Automatic 
coupling  device  for  railway  carriages,  etc. 

J.  STOW.    Destination  indicators  for  tramway  vehicles. 

J.  HOLDSWORTH.    Railway  signalling. 

H.  G.  BRATLEY  and  G.  MICHAEL.    Railway  signals. 

THE  WESTINGHOUSE  BRAKE  CO.  LTD.  Fluid- 
pressure  brakes. 

R.  H.  MARTEN.  Means  for  lubricating  tramway  and 
like  rails. 


Sanitation. 

(Including  Building  and  Hardware.) 

13123    J.  H.  HORSFALL.    Apparatus  for  testing  drains,  etc. 
13137    H.  FREISE.    Cover  locking  device  for  dust-bins,  etc.* 
13146    W.  SMITH.    Earthenware  and  other  sinks,  baths,  wash- 
tubs,  etc. 


13209    W.  L.  DENNIS.  Baths. 
13247    H.  LIEBERICH.  Filter.* 
13264    A.  CIOLFI.    Water  closets* 
13276    M.  BARRASFORD.    Shower  baths.* 
13374    A.  HOROBIN.    Ferrules  or  screw  joints  for  drain  pipes, 
etc. 


Shipbuilding  and  Navigation. 

13220    E.  PROX.  Boats. 

13230    W.  J.  CONNORS.    Indicating  and  salving  wrecks. 
13241    F.  D.  TAYLOR.  Anchors. 

13414  W.  WEST.    Means  for  forming  ships  or  boats. 

13415  W.  W.  ROSEVILLE.    Devices  for  propelling  ships. 
13439    F.  A.  WILLETT  and  G.  E.  ARNOLD.  Submarine 

boats. 

13527    J.  C.  DOBBIE.    Gimbals  for  suspending  compass  bowls. 
13532    F.  A.   WILLETT  and  G.   E.  ARNOLD.  Submarine 
boats. 

13557    B.  VON  LIVONIUS.    Appliances  for  propelling  boats, 

6tc. 

13591    SIEMENS  BROS.  &  CO.  LTD.    Apparatus  and  method 
of  effecting  rope  haulage  for  ferry  boats,  etc.* 


Spinning,  Weaving,  and  Allied  Trades 

13132  T.  W.  CHEETHAM.  Improvement  applicable  to  the 
weft-fork  motion  of  looms  for  weaving. 

13176  A.  J.  FOULDST.  Machine  for  spinning  and  winding 
yarns.* 

13198    W.  SCOTT  and  D.  PHILLIPS.    Bearings  for  spindles 

of  spinning  and  like  frames. 
13269    K.  WEBER.  Thread  guides  for  ring-spinning  machines.* 

13278  C.    L.     VANDENBROUCKE    and    A.  VANDEN- 

BROUCKE.  Shuttle-changing  mechanism  for  weav- 
ing looms. 

13279  W.  MORAVA.    Machines  for  picking  cotton.* 

13305  E.  0.  DODGSON,  T.  HARGREAVES,  and  J.  DIBBS. 

Spouts  of  milling  or  scouring  machines. 

13306  E.  O.  DODGSON,  T.  HARGREAVES,  and  J.  DIBBS. 

Disengaging  gear  for  machines  for  milling  and  other- 
wise treating  cloth. 
13341    F.  T.  WEELE.    Bobbin  frames,  spinning  machines,  etc.* 
13356    E.  HARDCASTLE.     Machines   for  treating  fabrics, 

felts,  yarns,  slivers,  and  the  like  with  liquids. 
13364    N.  TAILBY.    Machines  for  spinning  or  twisting  ropes. 
13426    J.  F.  APPLEBY.    Cotton-harvesting  machines.* 
13529    T.  TURNER.      Stop-motion  mechanism  for  doubling, 

©itc  TUclcllUlG'S 

13544    W.  WRIGHT,  C.  BAKER,   and  J.  W.  MARSDEN. 

Means  for  binding  and  cutting  unbound  portions  or 
loops  of  weft  forming  the  salvage  edges  of  certain 
fabrics 

13556  A  E.  HOLDER  and  THE  WARP  PILE  WEAVING  CO. 
LTD.    Looms  for  weaving  pile,  etc. 

13580  J.  C.  TELL.  Process  for  oiling  cotton  and  other  vege- 
table fibre. 


Stationery  and  Paper. 

W.  K.  TROTMAN.    Water  marking  of  paper. 
L.  C.  WALKER.    Card  indexing  device.* 

E.  M.  REECE.  Envelopes* 

J.  C.  MACALESTER.    Paper  rulers. 
G.  AUGUST.    Sales  or  check  books.* 
A.  J.  DAVIDSON.    Apparatus  for  feeding  paper,  etc. 
A.  J.  DAVIDSON.      Apparatus  for  feeding  sheets  of 
paper. 

M.  R.  GARCIA.    India-rubber,  metal,  etc.,  stamps.* 

F.  MARSHALL.    Picture  post  cards. 
P.  T.  JOHNSON.    Construction  of  books. 

M.  C.  DAVIES.    Combined  suspenders  and  point  pro- 
tectors for  pencils. 
J.  WALKER.    Paper  binders. 


13184 
13208 
13716 
13796 
13349 
13353 
13354 

13365 
13416> 
13440 
13487 

13543 


13165 


13210 


Steam  Boilers  and  Fittings. 

S.  BUSETTO.    Apparatus  for  separating  and  collecting 

oil  from  feed  water. 
W.  HASBUCK.    Silicate  cotton  or  slag  wool  strips  or 

cloth  and  like  fibrous  material  for  covering  boilers, 

etc. 
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13248    J.  MORTON.    Steam  boilers. 

132.51    T.  G.  LOVEGROVE.     Dampers  for   steam  generator 
furnaces.* 

13320    T.  F.  J.  TRUSS.    Steam  generators. 
13345    L.  CARNEGY  AULDJO.    Steam  boilers. 
13361    R.  SCHULZ.    Water-tube  boilers.* 

13410    P.  A.  ROHAN.    Duplex  safety  water  columns  for  steam 
boilers.* 

13477    A.  E.  PARKER.    Firing  of  steam  boiler  furnaces. 

13593    D.  D.  M.  WERKE.    Steam  boilers* 

13010    R.  SCHELIGA.    Fire  box  for  steam  generators* 


Toys,  Games,  and  Sport. 

13122    J.  TURNER.    Hockey  sticks. 

13196    A.  WARSOP.    Manufacture  of  cricket  bat  handles. 
13329    G.  W.  D.  ODELL.    Means  or  apparatus  for  playing  a 

new  card  game. 
13334    W.  A.  FORD.    Catch  ball  toy. 

13360    H.  G.  FOURNIER.    Recreative  or  elevator  apparatus 

with  rotary  cars. 
13367    J.  McINTRYE.    Golf  ball  clip. 

13413    J.  A.  DICKIE.    Apparatus  for  indoor  football  and  other 
games.* 

13500    A.  D.  LARYMORE  and  G.  C.  HALL.    Lawn  tennis 

ace  and  game  scorer. 
13514    A.  E.  SMITH.    Calculating  apparatus  for  scoring  games. 
13516    M.  L.  MACAULEY.    Tee  for  playing  golf. 
13534    J.  T.  McNAY.    Cuckoo  toy. 
13585    H.  J.  HUDSON.    Advertising  device,  toy,  etc. 


Tyres. 

13197    W.  STRUCK.       Means  for  fixing  elastic  tyres  upon 
hooped  wheels. 

13213    J.  G.  FRASER  and  T.  HAYWARD.    Pneumatic  tyres. 
13224    A.  T.  COLLIER  and  THE  REILLOC  TYRE  CO.  LTD. 
Elastic  tyres  for  vehicles. 
.  13289    H.  WILCOCKS  and  J.  NEWTON.    Tyres  and  wheels  for 
heavy  vehicles. 

13315    J.  B.  BROOKS  and  J.  HOLT.    Anti-skiddiug  devices 

or  attachments  for  pneumatic  tyres. 
1339    F.  TONI.    Tyres  for  vehicle  wheels. 

13443  J.  B.  LEMAITRE.    Tyres  for  motor  and  other  vehicles. 

13444  J.  B.  LEMAITRE.    Tyres  for  motor  vehicles,  etc. 
13448    J,  R.  G.  ROWE.    Rubber  tyres. 

13508    H.  HARRISON,  E.  B.  KILLEN,  and  G.  A.  BRAND. 

Wrapper  covers  for  pneumatic  tyres. 
13515    J.  HENDERSON.    Pneumatic  tyres. 
13519    T.  DUNN.    Elastic  tyres. 


Vehicles,  Wheels,  etc. 

13125    H.  W.  HALLAS.    Mail  carts,  etc. 

13139  H.  DAHL  and  M.  MARTIN.  Signal  devices  for  indi- 
cating speed.* 

13183    M.  HALASZ.    Sash  windows  for  carriages,  etc.* 
13259    J.  WATTS  and  S.  F.  TYLER  and  A.  F.  BREWSTER. 

Device  for  stopping  leaks  in  th&  radiators  of  motor 
cars. 

13268    D.  A.  MOORE.  Wheels* 

13282  A.  J.  BOULT  (Compaignie  Beige  de  Construction  d'Auto- 
mobilest  Otto  Pfaender).  Tension  regulating 
mechanism  for  the  transmission  chains  of  motor 
vehicles,  etc. 

13310    P.  HAYTHORNTHWAITE.    Motor  cars,  etc. 

13344    SIR.  C.  S.  FORBES,  Bart,    Radiators  or  water  coolers 

for  motor  vehicles,  etc. 
13382    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

Motor  control.* 
13392    W.  E.  ROWCLTFFE.    Motor  and  omnibus  wheels. 
13485    W.  G.  WEAVER.      Dust-collecting  devices  for  motor 

FO£bd  vgIi iclcs  etc. 
13576    J.JACKSON.    Wheels  for  motor  cars. 
13583    W.  J.  RENSHAW.    Self-discharging  wagon. 
13599    O.  ROTHE.    Brake  for  vehicles* 


Wearing  Apparel. 

13169    W.  A.  CLARKE.    Retainer  for  bows  and  other  neck 
wear. 

13218    E.  J.  JULIER.    Boot,  shoe,  and  like  fasteners. 
13221    T.  NELSON  and  A.  SHEFFIELD.    Fastener  for  neck- 
ties. 


13226  W.  0.  ELLIS.  Method  of  adjusting  wide-front  belts 
for  personal  wear.* 

13246    J.  ALLCOCK.    Garment  suspenders. 

13250  C.  TAPPE.  Process  and  means  for  rendering  boots  and 
shoes  water  tight.* 

13328  H.  FAIRWEATHER  (Firm  of  Aug.  F.  Richter,  Ger- 
many). Stud. 

13369    P.  P.  B Y WATER,  C.  DARABLE,  and  W.  II.  SNOW- 
DEN.    Boot  stretcher. 
13397    R.  PICKUP.    Trouser  stretchers. 
13431    E.  CUNNINGTON.    Hat  ventilator. 
13478    J.  W.  MACKENZIE.    Safety  fastenings  for  pockets* 
13486    A.  J.  HOVE.    Breeches  chart. 
13489    L.  J.  BRITTEN.    Balloon  heel. 
13518    B.  BUTLAND.  -  Protector  for  boots. 
13554    H.  HILL.    Manufacture  of  seamless  hosiery. 
13579    J.  G.  METCALFE.    Trouser  braces. 


Miscellaneous. 

13120  P.  P.  CRAVEN.       Means  for  grinding  and  polishing 

glass,  marble,  granite,  stone,  wood,  etc. 

13121  A.  W.  THOMSON.  Advertiser. 

13136  E.  DEMELIUS.  Receptacle  for  goods  with  paper 
strips.* 

13164  J.  CRAMPTON.  An  interlocking  and  interchangeable 
casement.* 

13179  L.  W.G.  FLYNT.    Jim nishing  machines.* 

13180  H.  THIEMAN     Process  of  utilising  waste  amber.* 
13203    F.  McNAMEE.    Peat  pipes  and  nicotine  absorber  com- 
bined. 

13205    M.  REDERSEN.    Prevention  of  explosions. 
13207    J.  P.   CRANE.       Composition  for  shoo   heels,  bicycle 
tyres,  etc.* 

13219  R.  J.  CROWLEY.  Apparatus  to  give  warning  of  the 
presence  of  explosive  and  other  gases. 

13236    A.  J.  BOULT.    Abrading  machines.* 

13243    P.  GIRARD.    Cages  for  transporting  pigeons.*. 

13260  E.  KOROTIN.  Tobacco  pipes  with  artificial  interior 
lining  and  process  of  making  said  lining. 

13271  F.  W.  HOWORTH  (Walter  .  H.  Pumphrey,  U.S.A.). 
Vending  machines.* 

13274    W.  C.  A.  HABERLAND.    Tobacco  pipe  support. 

13283    L.  R.  SLATER,  C.  F.  SLATER,  and  E.  S.  GOODES. 

Improved  form  in  decoration  of  automobile,  and  cycle 
oil,  spirit,  grease,  and  calcium  carbide  tins  and  cans. 

13285  D.  MARSHALL.       Means  for  fixing  small  articles  to 

.cards  for  the  purnose  of  displaying. 

13286  P.  R.  J.  WILLIS  (G'ipp  M.  Brewer,  U.S.A.).  Weight- 

ing and  computing  machine. 

13287  R.  P.EVANS.  Means  of  identifying  umbrellas,  parasols, 

etc.* 

13291    W.  H.  NIELD  and  W.  MELLAND.  Means  for  connecting 

the  ends  of  ropes. 
13324   H.  J.  LIORET.  Clip. 

13326    W.  R.  PAIGE.    Traps  for  animals  or  birds. 

13331    C.  McCLOSKEY.    Folding  case  wrapper-  or  satchet. 

13368    R.  WOOTTON.    Adjustable  hooks  or  bands. 

13371    T.  T.  CHRISTIE.    Indicator  for  exhibiting. 

13358    H.  E.  WINGROVE.    Tablet  or  tabloid  crusher. 

13401    J.  SHACKLETON.    Ice-cream  freezers. 

13403    R.  G.  ANDERSON.    Appliances  for  picketing  horses 

13434    C.  P.  ERCKMANN  and  R.  KINGSLEY.  Combined 

tobacco  pouch,  cigarette  paper  and  match  holder. 
13441    E.  C.  BUIK  and  G.  S.  ULLATHORNE.    Ice  making 

and  refrigerating  apparatus. 

13451  A.  SYMES.    Disnlay  apparatus. 

13452  A.  M.  PADMORE.  Racks.* 

13456    G.  B.  WARREN.    Feed  racks  and  mangers.* 
13463    G.  VEYRE.    Coffins  and  tools  for  sealing  the  same. 
13472    P.  J.  NEATE.  Springs. 
13499    G.  F.  BIRTLES.    Paint  mixer. 

13502    C.  W.  PRICE.    Water  bottles  for  military,  etc.,  use. 
13521    A.  T.  MEARES.    Traveller's  book  rest. 
13536    E.  G.  CAMELINAT.    Combination  rose  or  flower  bowl 
and  jardiniere. 

13545    F.  HARRIS.    Portable  shelves  for  use  at  potteries,  etc. 
13555    D.  ASHTON.    Device  for  cleaning  windows,  carriages, 
etc. 

13557    J.   SANDIFOR1).    Thief  proof  canary  show  cage. 
13559    P.  JACOBS.    Combined  whin  socket  and  rein  holder.* 

13565  E.  L.  WHITE.    Cases  for  samples. 

13566  R.BRANDT.    Self-owning  stirrun.* 
13578    F.  W.  HOWOZTH.  Umbrellas. 

13598  C.  WINKLER.  Machines  for  manufacturing  brushes, 
brooms,  etc.* 

15604  II .  A.  FLEUSS  and  U.  H.  DAVIS.  Apparatus  to 
enable  a  nerson  to  work  for  a  time  under  water. 

13608  P.  LIEYENS  and  G.  JAHN.  Safety  locks  for  bags, 
etc. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

COMPILED  BY  MESSRS.   MARKS  AND  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  August  7th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

4774  JOHN  WILLIAM  ESSER,  GEORGE  WILLIAM 
BARRATT,  &  FRANK  BARRATT.    Small  arms.  , 

7816  CONEAD.  Crank  shafts  or  axles.  [Date  applied  for 
under  International  Convention,  February  27th,  1904. J 

The  shaft  is  made  in  one  piece  and  has  tenon-shaped  parts 
where  the  ball  bearings  are  situated,  rings  being  provided 
to  embrace  the  removable  parts  of  the  shaft. 

9191    KLEIN.    Eing  spinning  and  winding  and  ring  twisting 

or  doubling  machines. 
9558    NEWMAN.  Turbines. 

Steam  issues  from  nozzle  A  into  passage  opposite  B  which 
acts  as  an  injector  and  impinges  against  the  row  of  fixed 
vanes  B  and  is  diverted  on  to  the  moving  vanes  C  causing 


the  shaft  to  rotate.    The  vanes  are  divided  into  three  parts 
by  two  concentric  rings  I),  so  that  the  steam  has  to  pass 
through  the  vanes  three  times  before  exhausting,  suitable 
expansion  chambers  being  provided. 
9608    WHITFIELD.    Gas-producer  plant. 


A  chamber  A  is  placed  between  the  producer  and  the  gas 
engine  to  be  supplied.    At  the  bottom  of  the  chamber  A 


9907 
11949 

12027 
12126 
12133 


12178 


12202 


a  water  seal  B  is  provided,  so  that  on  the  withdrawal  of  a 
charge  of  gas,  the  water  rises  in  the  chamber  and  thereby 
preventing  the  gas  in  the  chamber  from  becoming  rarihed. 
When  the  charge  has  been  withdrawn  the  water  falls  to  its 
former  level. 

FISCHER.  Phonograph  and  gramophone  sound  boxes. 
GRIMSBY  AND  NORTH  SEA  TRAWLING  CO.  LTD., 

and  JOHNSTON.    Acetylene  gas  light  buoy. 
ROYDEN  (Sparre).    Submarine  boats. 
NICHOLLS.    Construction  of  tobacco  pipes. 
FITZ-GERALD.    Adjustable  stroke  and  variable-speed 
combination  gear  and  improved  combination  rims  or 
felloes  for  communicating  the   propelling   power  to 
traction  or  road  wheels  of  automobiles,  motor  cycles, 
and  other  vehicles. 
JEFFERSON.    Process  of  and  apparatus  for  treating 
mica  or  analogous  materials  and  in  the  use  of  the 
material  so  treated. 
HADWIGER.    Internal-combustion  motors. 
The  parts  of  an  internal-combustion  engine  are  protected 
against  excessive  heating  by  separating  these  parts  from  the 
hot  gases,  by  means  of  liners  and  introducing  cold  gases 


or  air  into  the  interstices  between  these  parts  and  liners. 

The  exhaust  gases  are  completely  driven  out  by  air  from 

compressor  A. 
12276    DICHTL.  Bridles. 
12325    RYAN.    Domestic  firegrate. 

12347    STEUART.     Apparatus  for  the  extraction  of  metals 

from  their  ores. 
12365    SIEMENS  BROS.  &  CO.  LTD.  (Clift).  Telphers. 
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The  trolley  wire  A  is  sub-divided  into  insulated  sections, 
and  the  weight  of  the  telpher  C  as  it  passes  certain  places 
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in  its  course  is  made  to  operate  switches  B  which  cut  off 
current  from  the  section  of  the  trolley  wire  just  traversed, 
so  that  a  telpher  cannot  overtake  one  preceding  it. 

12367  DENIS.  Mechanism  for  regulating  the  force  of  a  trans- 
mitted blow,  applicable  to  mechanical  hammers,  stamp 
presses,  and  the  like. 

The  crank  pin  roller  A  slides  in  a  slot  in  the  reciprocating 
block  B  to  which  is  attached  the  hammer.    At  the  last 


quarter  of  its  downward  stroke  the  roller  A  enters  the 
incurved  reces9  C,  thus  no  retardation  is  offered  to  the 
hammer  and  the  maximum  blow  is  given.  By  moving  the 
sliding  plate  D  the  blow  can  be  varied  to  suit  operator. 

12372    ARMSTRONG  &  ORLING.    Apparatus  for  transmitting 
and  receiving  telegraphic  signals  and  the  like. 
Two  tuning  forks  A  of  the  same  pitch  are  used,  one  in  the 
actuating  circuit  B,  and  the  other  in  the  oscillator  circuit  C. 
In  this  arrangement  the  primary  circuit  is  interrupted  with 
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a  frequency  controlled  by  the  pitch  of  the  fork,  while  the 
legs  of  the  other  fork  are  vibrated  by  the  discharges  across 
the  spark  gap,  the  length  of  which  and  the  capacity  of  the 
circuit  are  likewise  controlled  by  the  pitch  of  the  fork. 

12375  BOWELL.  Electric  clocks  or  time  indicators  and  like 
mechanism. 

12388    TULLIS-    Tanning  of  hides  into  leather. 

12399  BLACKBURN.  Measuring  and  marking  mechanism  in 
sizing  or  slashing  machines. 

12408  PICKING  &  HOPKINS.  Apparatus  for  cooling  beers 
and  other  liquids. 

12417  STORRIER.  Methods  of  production  of  non- deposit  beers 
and  stouts  for  bottling. 

12442  STERLING.  Side  slip,  skid,  wear,  and  puncture  resist- 
ing device,  for  flexible  tyres  for  wheeled  vehicles. 

12460  BOEHM  &  HEAP.  Apparatus  for  sterilising  buildings, 
containers,  casks,  vessels,  and  the  like. 

12492    TATTERSALL.    Apparatus  for  making  Hour  and  meal. 

12538    ANNAND.    Multi-colour  web  printing  machines. 

12575  CARMICHAEL.  Construction  of  hatch  coamings  of 
sea-going  vessels. 

12642  WATSON  &  CRISTOL.  Garden  or  other  seats  for  tram- 
cars,  omnibuses,  parks,  and  the  like. 

12664  FITZSIMONS.  Preparation  or  solution  for  use  in 
laying  dust  on  roadways  and  for  like  purposes. 


12546    WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.).    Centrifugal  governors. 


The  centrifugal  force  of  the  weights  A  operate  spring- 
controlled  spindle  B  which  operates  the  valve  of  the  engine 
through  the  medium  of  a  bell  crank  lever  C. 

12623    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  controllers. 

The  object  of  this  invention  is  to  provide  a  motor-starting 
rheostat  by  which  a  smooth  resistance  gradient  will  be 
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obtained.  This  is  accomplished  by  employing  a  self- 
reducing  resistance — that  is,  a  resistance  the  ohmic  value 
of  which  is  decreased  by  the  passage  of  the  current  through 
it. 

12801    SAYERS.    Dynamo  electric  machines. 

This  invention  is  a  construction  of  slotted  cone  armatures 
for  dynamos  and  has  for  its  object  to  facilitate  the  insertion 


12801/01 


of  the  winding  of  an  armature,  and  its  examination  and 
repair.  For  this  purpose  each  of  the  teeth  that  form  the 
slots  for  the  winding  are  made  separate  from  the  body  of 
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the  armature.  The  teeth  are  removably  secured  to  the 
armature  by  their  ends  being  formed  to  fit  tightly  into  slots 
in  the  core. 

12769    PRESTON  &  AKEMAN.    Portable  pumps  for  military 
held  service  and  for  other  purposes. 
The  object  of  this  invention  is  to  render  this  form  of  pump 
lighter,  more  efficient,  and  durable  in  use.    It  consists  in 
uniting  the  upper  or  delivery  chamber  with  the  pump  barrels 


by  means  of  a  plate  into  which  the  upper  ends  of  the  barrels 
are  screwed,  said  plate  carrying  the  bearings  for  the  yoke 
and  closing  up  the  bottom  of  the  delivery  chamber  in  the 
part  between  the  barrels,  and  carrying  guides  for  the  upper 
part  of  the  buckets  as  shown  in  the  drawing. 

12849    NESBIT.  Ventilators. 

The  inner  end  of  the  ventilating  duct  is  provided  with 
a  removable  panel  A  to  facilitate  the  cleaning  of  the  duct. 
The  panel  can  be  attached  to  a  pan  extending  over  the 
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bottom  of  the  duct,  so  that  the  dust  can  be  collected  in  the 
pan.  When  this  arrangement  is  fitted  to  an  air  duct  having 
a  radiator  adjacent  to  it  the  radiator  is  mounted  on  brackets 
as  shown,  so  as  to  leave  sufficient  space  to  permit  free  access 
to  the  panel. 

12852   ATKINSON.    Controlling  and  stop  valves  for  radiators 
and  for  like  purposes. 

r&*h  
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To  control  the  steam  to  the  radiator  it  is  provided  with  a 
valve  A  operated  by  a  thermostatic  device.  This  thermostatic 


device  consists  of  a  copper  tube  B  and  iron  rod  C,  so  that 
when  the  copper  tube  expands  or  contracts  accordiug  to  the 
degree  of  heat  in  the  radiator,  it  by  means  of  the  iron  rod 
opens  or  closes  the  valve  A,  thus  controlling  the  steam  to 
the  radiator. 

12850    NESBIT  &  CLOWES.    Steam-controlling  valves. 

The  operation  of  this  controlling  valve  is  as  follows :  The 
valve  A  opens  tinder  steam  pressure.  The  copper  tube  B 
contracts  and  expands  according  to  the  degree  of  heat  in  the 
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radiator  or  other  apparatus,  and  by  the  iron  rod  tilts  the 
pivoted  disc  C,  the  arm  on  C  thus  controlling  the  amount 
of  opening  of  the  valve. 

12861  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Electric  contact  devices  or  collectors 
for  electric  traction. 


The  contact  device  is  mounted  transversely  uj>on  the  roof 
of  the  vehicle,  and  comprises  a  system  of  linkage  by  which 
a  parallel  motion  is  obtained  against  the  action  of  springs. 

12922  BURNETT.  Method  of,  and  means  for,  loading  and 
unloading,  .and  tipping  coal  and  other  minerals. 

12983  CONEY.  Motor  carriages  or  wagons  operated  by  petrol 
motors,  and  especially  adapted  for  agricultural  pur- 
poses, but  which  can  also  be  used  for  driving 
machinery  of  all  kinds,  hauling  weights,  and  the  like. 


Carriages  especially  adapted  for  agricultural  purposes  are 
provided  with  all  the  necessary  parts,  so  that  they  can  be 
operated  by  petrol  motors. 
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13013    WEINREB    &    RABINOWITSCH.     Apparatus  for 
delivering  or  counting  coins,  counters,  tokens,  marbles, 
balls,  and  other  like  objects. 
13071    WARWICK  MACHINERY  CO.  LTD.,  and  SAMUEL- 
SON.    Governing  of  elastic-fluid  turbines. 
A  number  of  slide  valves  A  are  provided  for  controlling 
the  inlet  passage  from  one  stage  of  the  turbine  to  another. 


These  valves  are  normally  held  closed  by  a  spring  acting  on 
a  piston  B  the  other  side  of  which  is  connected  with  the 
valve  controlled  suuply  chamber  of  the  preceding  stage. 
1310.3    HtJTLEY.      Rubbing  or  washing  boards  for  laundry 
purposes. 

13293    LANG  WORTHY  BROS.  &  CO.  LTD.,  and  YATES. 

Ring-spinning  machines. 
13360    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electrical  measuring  apparatus. 
The  object  of  the  invention  is  to  make  the  meter  more 
accurate  for  loads  varying  between  wide  limits  by  increasing 
both  the  torque  of  the  motor  and  the  damping  effect  of  the 
permanent  magnets,  and  at  the  same  time  to  decrease  the 


weight  of  the  moving  element  of  the  meter  and  thereby 
decrease  friction  in  the  bearings.  The  brushes  and  com- 
mutator can  be  delicately  adjusted,  and  when  once  adjusted 
will  remain  so  for  any  period  of  use. 

1343G    VIAL.    Water  clarification. 
13560    PILLEY.    Teats  for  feeding  bottles. 
14058    POTTHOFF.      Solutions  for  the  electro-deposition  of 
metals. 

An  electrolytic  bath  for  coating  metals  is  composed  of 
a  solution  in  water  of  salts  of  aluminium,  and  the  coating 
metal,  having  a  density  of  lldeg.  to  18deg.  Beaume. 

4083    TWIDALE.    Construction  of  collapsible  strawboard  or 
like  box. 


13544    MORLEY.    Piston  valves  of  vertical  engines. 

The  piston  valves  and  chambers  are  placed  vertically  in 
pairs,  that  is  to  say,  with  a  steam  valve  and  an  exhausf 
valve  for  each  end  of  the  cylinder,  the  piston  valves  them- 
selves being  surrounded  on  all  sides,  except  the  periphery, 
with  admitted  steam,  or  motive  fluid,  on  the  steam  valve, 


and  exhaust  fluid  or  steam  on  the  exhaust  valve,  the  steam 
valves  being  operated  by  any  convenient  form  of  releasing 
mechanism,  the  whole  being  so  arranged  that  the  cylinder 
cover  can  be  removed  for  easy  examination  of  the  pistons 
without  removing  the  mechanism. 

13545    MORLEY.  Piston  valves  for  horizontal  cylinder  engines. 

The  piston  valves  and  chambers  are  placed  vertically  in 
pairs  with  the  steam  admission  valves  at  the  top  of  the 
cylinder  and  so  as  to  be  surrounded  on  all  sides  except  the 
periphery  with  the  admitted  steam  and  the  exhaust  valve 


at  the  bottom,  so  as  to  be  surrounded  on  all  sides  with  the 
exhaust  steam.  Four  valves  are  provided  to  each  cylinder, 
the  steam  valves  being  operated  by  any  known  mechanism, 
the  whole  being  so  arranged  as  to  give  easy  examination 
of  the  engine  piston  without,  removing  the  valve. 

14191  SHORNEY.  Implement  or  instrument  for  use  in 
levelling,  plumbing,  or  for  indicating  any  desired  angle 
or  gradient. 

14268  BROOK.  Employees'  time  recorders  and  like  apparatus. 
14288    DE    VALERIOLA,    SEPULCHRE,    &  MOELLER. 

Manufacture  of  incandescent  mantles. 
14346    RAYMOND.    Stretching  apparatus  for  sheets  of  paper 

or  other  flexible  material. 
14502    WALLIS  &   BROADLEY.     Brick-making  machinery 

and  such  like. 
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13902    AITKEN.    Electric  insulators. 

The  bare  live  wire  is  attached  to  the  top  or  sio>  groove 
in  the  usual  way,  the  covered  wire,  from  which  the  insulation 
has   been  suitably  stripped  for    about  6  in.,   is  threaded 


through  the  tube  from  the  under  side  until  the  insulation 
prevents  it  passing  further ;  the  usual  soldered  connection 
is  then  made  to  the  live  wire,  and  the  projecting  tube 
soldered  round  the  bared  leading  in  wire. 

14276    PUNGA.    Single-phase  electric  motors. 

Motors  of  the  Atkinson  type  of  single-phase  commutator 
motor  are  started  by  temporarily  doubling  the  number  of 
poles  during  starting,  and  by  using  resistances  either 
inductive  or  ohmic  in  connection  with  the  short  circuiting 


of  the  brushes  only  part  of  which  arc  short  circuited  at 
starting,  but  all  for  normal  speeds.  Apertures  are  provided 
in  the  stator  opposite  the  com  mutating  coil  apertures  to 
increase  the  magnetic  resistance  and  minimise  sparking. 

14630  WALKER,  WALKER,  &  WALKER.  Automatic  welt- 
replenishing  looms. 

14693  LOCK  (Mergenthaler  Linotype  Co.).  Distributors  of 
linotype  and  analogous  machines. 

14779  REYNOLDS  &  PEEL,  WATSON  &  CO.  LTD.  Stand 
for  supporting  garments  and  similar  articles  for  show 
purposes. 

14797  SISSON.  Lubricating  arrangements  for  working  parts 
of  machinery. 

This  oil  pump  is  actuated  by  an  eccentric  or  crank  pin 
mounted  preferably  on  some  part  of  the  engine  shaft.  The 
invention  consists  in  the  delivery  of  the  oil  from  the  pump 
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barrel  or  chamber  being  effected  through  a  passage  longi- 
tudinally through  the  pump  plunger  or  ram  and  controlled 
by  passages  in  the  eccentric  strap  and  sheave  or  the  crank 
pin  brass  and  crank  pin,  as  the  case  may  be,  and  being  led 
into  the  interior  of  the  shaft  and  thence  to  the  parts  that 
are  to  be  lubricated,  as  illustrated. 

15248    HARDMAN  &  JOHN  HETHERINGTON  &  SONS  LTD. 

Ring  rails  or  plates  of  spinning  and  doubling  frames. 
14983    HERRMANN.    Construction  of  circular  saw  guard. 

A  piece  of  wood  is  laid  upon  the  bench  and  pushed  up 
against  the  roller  A,  which  raises  it  and  allows  guard  B  to 


drop  on  the  wood,  and  just  before  the  end  of  the  wood 
reaches  the  saw  the  guard  B  drops  behind  the  end  of  the 


wood,  so  that  the  operator  can  feed  forward  the  wood  by 
pushing  forward  the  guard,  thus  obviating  all  danger  to  the 
operator. 

15096    BUTTERWORTH  k  SCHULTZ.    Forced  feed  lubri- 
cators. 

This  invention  relates  to  forced  feed  lubricators  of  the 
type  in  which  a  ratchet  and  worm  gear  mechanism  is  used. 


It  consists  in  arranging  the  ratchet  and  worm  shaft  A  in 
pivoted  bearings  carried  by  a  link,  or  link  B  adapted  to  be 
locked  in  the  operative  or  non-operative  positions  by  a  spring 
catch  or  bolt  C  as  shown. 

15274    R1GG  &  MEACOCK.     Apparatus  for  loading  tender 

coal  and  other  cargoes. 
15321    STASNY.    Mechanism  for  propelling  boats. 
15335    BALFOUR.     Pressing  rollers  for  roving  or  spinning 

frames. 

15421    HALL.    Photo-printing  apparatus. 

15430    JUDD,  FRASER,  &  HARDIE.      Apparatus  for  per- 
forating paper  and  the  like. 
15646    VERITAS  LTD.,  and  GOTT.    Electrical  fuse,  distri- 
bution, and  like  boxes. 
The  hinged    lid   of  fuse   boxes  is   so  provided  that  it 
can  swing  open  from  either  side — that  is  to  say,  so  that  it- 
can  hinge  either  right  or  left  hand:  this  enables  one  set  of 
patterns  to  be  used  for  the  production  of  all  boxes  and  lids 
of  on©  size  and  rendering  the  box  more  convenient  to  fix 
in  difficult  situations. 

15761    GROLL.  Furnaces. 

The  furnace  is  surrounded  by  an  air  passage  which  is 
closed  towards  the  fire  chamber  by  plates  arranged  in  juxta- 
position and  provided  with  ribs  bearing  one  against  the 
other,  and  which  are  engaged  with  a  rib  situated  on  the 
inside  of  the  air  passage  by  means  of  hook-shaped  pro- 
jections. 
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15256    BROWN.    Steam  steering  gears  for  vessels.- 

In  steam  steering  gear  of  the  single  valve  type,  a  con- 
centrically-rotary valve  is  arranged  to  normally  cut  oft'  the 
steam  supply  from  the  cylinders  of  the  engine,  and  is  so 
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adapted  when  displaced  longitudinally  to  immediately  act 
and  distribute  steam  to  the  cylinders  until  it  is  returned  to 
its  normal  position. 

15632  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  System  of  protection  for  parallel 
electric  feeders. 

The  magnet  windings  A  are  energised  by  the  currents  of 
the  feeders.    A  pivoted  arm  B  is  adapted  when  a  feeder 


is  short  circuited  to  be  drawn  down  so  that  it  operates 
switch  C,  which  opens  the  circuit  of  the  short-circuited 
feeder  and  connects  it  to  the  magnet  winding  of  another. 


15818    BEATTIE.     Stopping  gear  and  warning  devices  for 

sewing  machines  and  the  like. 
15921    HARVEY.    Pumping  and  exhaust  apparatus. 
15957    BRYAN.    Floor  tiles  for  bacteria  beds,  filter  beds,  and 

analogous  purposes. 
15983    TOMPSON.    Collapsible  letter  bag. 
16108    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric  Co.).    Alternating-current  electric  motors. 
An  auxiliary  winding  A  revolves  with  the  secondary  wind- 
ing B  and  is  electrically  connected  thereto.     An  electro- 
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motive  force  is  induced  in  auxiliary  winding  A,  which  is 
adapted  to  produce  a  compensating  current  in  the  secondary 
winding  B. 


16111    CAROL  AN   (General  Electric  Co.). 
mechanism. 


Variable  stroke 


An  eccentric  A  is  mounted  on  the  driving  axle  which 
actuates  the  water  and  fuel  pumps  through  the  medium  of  an 
adjustable  regulator.    When  the  demand  for  steam  varies, 


the  discharge  of  water  from  the  pumps  is  varied  by  the 
regulator  B,  by  which  means  the  eccentric  can  work  at 
any  stroke  between  maximum  and  zero. 

16147   WHITE.    Typewriting  machines. 

16229    EVES.     Automatic  hackling  machines  used  for  flax, 

hemp,  and  other  fibrous  materials. 
16244    BONG.    Document  files. 
16345    ROBERTS.    Road  locomotives  and  vehicles. 

The  propulsion  is  effected  by  one  or  more  pitched  chain 
tracks  A,  upon  which  the  body  of  the  vehicle  rolls.  The 
steering  is  controlled  by  means  of  brakes  B  applied  to  the 


differential  gear.  The  body  of  the  vehicle  is  supported 
through  the  medium  of  rollers  upon  the  pitched  chain  track 
which  passes  around  sprocket  wheels  C  mounted  upon  the 
body. 
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164-17    RAKY.    Pit  and  pithead  arrangement. 

16426    BUTT  &  COX.    Contact  breakers  for  induction  coils. 

The  contact  hammer  A  is  adapted  to  be  held  by  a  spring 
against  a  corresponding  contact  in  such  a  manner  that  its 


make  and  break  movements  are  dependent  only  on  the  move- 
ments of  the  armature  B,  so  that  the  hammer  is  free  from 
jar  and  uncertain  contact. 

16430   WOODRUFF    &    HUISH.       Operating    table  for 

veterinary  purposes. 
16473    HALLIDAY.    Reversible  screw  propellers. 

This  is  a  mechanism  for  altering  the  angle  of  the  blades 
of  a  propeller  for  reversing.  It  consists  of  a  shaft  A  placed 
inside  the  hollow  driving  shaft  which  is  provided  with  spiral 


16546 
16546a 


16568 
16586 


threads,  grooves,  or  slots,  to  engage  similar  parts  in  the 
level  wheel  B  in  such  a  manner  that  endwise  motion  of 
the  shaft  will  be  translated  into  rotary  motion  of  the  wheels, 
for  reversing  the  propeller  blades. 

16504    WOLTERECK.       Process    for    the    production  of 
ammonia. 

STEIN  &  LOEWENTHAL.    Manufacture  of  sugar. 
STEIN  &  LOEWENTHAL.    Manufacture  of  inulin. 
[Date  applied  for  under  Patents  Rule  9,  July  27th, 
1904.] 

BHISEY.    Device  for  use  in  fastening  collars,  gloves, 

boots,  or  the  like. 
LAWRENCE.    Point  itechanism  for  electric  tramways 
and  the  like. 

A  shoe  is  provided  on  the  car  which  can  be  raised  and 
lowered  and  turned  about  its  vertical  axis  so  as.  to  present 
a  deflecting  surface  to  a  stud  on  the  track  which  is  connected 
to  the  points,  and  thus  operates  them.  , 
16595    LEACH    &  BERGTHEIL. 
electric  fans. 
LAMBERT.    Telephone  central  station  systems. 
ROBINSON.    "  Stamp  "  mandrel  for  use  in  the  manu- 
facture of  lap-welded  tubes. 

The  stamp  or  mandrel  for  use  in  the  manufacture  of  lap- 
welded  tubes  is  made  up  of  longitudinal  divisions  which, 
while  held  together  securely  when  in  their  normal  endwise 
position  in  relation  to  one  another,  may  some  of  them  be 
moved  endways  in  relation  to  the  rest  of  the  stamp  to  enable 
the  stamp  to  be  collapsed  within  a  partially-formed  tube 
within  which  it  has  become  fast. 

16616    TONRY.    Advertising  on  hand-carts  and  other  vehicles. 
16625    SINGLETON  &  SINGLETON.    Weighting  motions  and 
shuttles  of  looms  for  weaving. 


16601 
16611 


Supporting   devices  for 


16635    COCKS.    Holders  for  cotton  and  like  reels  and  threaded 
needles. 

16641    McHARDY.    Curtain-suspending  devices. 
16651    BUTTERFIELD.    Road  making. 

16663    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  meters. 

This  invention  relates  to  multi-rate  meters,  and  its  object 
is  to  provide  an  inexpensive,  durable  device  for  effecting  the. 
change  from  one  rate  to  another.    We  accomplish  this  by 


using  a  hand-wound  clock  mechanism  A  to  control  the 
change  of  rate  and  so  connecting  it  with  the  meter  B  that 
it  will  effect  a  high  rate  registration  and  thereby  penalise 
the  customer  in  case  he  neglects  to  re-wind  the  mechanism. 

16697    WILKINSON.    Tyres  of  motor  cars  and  other  vehicles. 
16722    HINTON  &  ANDREWS.    Gas-controlling  devices  for 
incandescence  and  other  gas  lamps. 

This  improved  device  is  so  constructed  as  to  allow  the  valve 
free  action  and  thereby  prevent  it  jamming,  owing  to  the 
heat  developed  by  the  flame  and  to  the  impurities  in  the  gas. 
It  consists  of  a  chamber  A  having  a  splayed  inner  wail,  and 


of  a  cup-shaped  or  dished  disc-shaped  valve  B  arranged 
to  operate  freely  therein  in  such  a  manner  that  jamming 
or  lodging  of  this  valve  is  obviated.  Two  forms  are  shown, 
one  for  inverted,  and  the  other  for  ordinary  burners. 

16767    DAWSON   &   BUCKHAM.     Sighting   apparatus  for 
ordnance. 

16798    HULME.    Printing  calicoes  and  other  woven  fabrics. 
16807    CALLAWAY.    Tray  for  use  in  washing  up  domestic 
h  rt  1  c 1 ss 

16810    HAMILTON,   sen.,  &   HAMILTON,   jun.  Printing 
machines. 

16835    THOMPSON  (Walter).    Protective  cover  for  the  heads 

of  standard  rose  trees  or  the  like. 
16837    JOHNSON  (Hartmann  &  Braun  Akt.-Ges.).  Electric 

conductors   more  especially  intended  for  use  with 

"  earthed "  pipes,  or  pipe*  for  protecting  electrical 

conductors. 

16850    HANCOX.    Hulls  of  vessels  (which  float  or  are  driven 

on  or  in  water). 
16924    KINGZETT.    Manufacture  of  golf  balls. 
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16729  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Contact  shoes  for  electrically-pro- 
pelled vehicles. 


The  contact  shoes  are  so  mounted  that  they  have  a  vertical 
and  horizontal  movement  relatively  to  the  carrying  frame. 
The  shoe  is  pressed  downward  into  engagement  with  the  rail 
by  a  spring  mechanism  A  and  by  which  any  longitudinal 
thrust  on  the  shoe  is  taken  -up. 
16992    BAKER  &,  LING.    Sulphuring  of  hops,  malts,  and  other 
materials  with  speeial  reference  to  the  avoidance  of 
contamination  with  arsenic  and  apparatus  therefor. 
16997    FOSTER.    Winding  machines  for  yarn  or  thread  and 
the  like. 

17078    CAIRNS.    Pneumatic  alarms  for  use  on  vehicles. 
17082    BRADFORD.    Washing  machines. 

17184  HILDYARD  &,  DRUMMOND.  Means  lor  holding  open 
and  closing  doors  and  the  like,  also  applicable  as  a 
door  stop. 

17192  STRASSER.  Chrome-gelatine  processes  in  photography. 
17274    SHILLITO  (Aniline  Colour  and  Extract  Works,  formerly 

John  Rurolph  Geigy).    Manufacture  of  azo  colouring 

matters. 

17525    NATIONAL  CASH  REGISTER  CO.  LTD.  (National 

Cash  Register  Co.).    Key  action  of  cash  registers. 
18014    ELCHINGER.    Curtain  rods. 

18020  HILL.  Electrical  driving  mechanism  for  machinery  in 
general. 

The  object  of  this  invention  is  to  provide  a  simple  con- 
struction of  electrical  driving  mechanism.    It  consists  of 


the  combination  of  an  electro-motor, .  the  prolonged  shaft 
of  which  has  upon  it  a  worm  and  flywheel,  the  worm  gearing 
with  a  worm  wheel  on  a  secondary  shaft  from  which  the 
machinery  is  driven. 

18310  SPITTLE.  Manufacture  of  chatelaine  and  other  fancy 
bags  and  purses. 

18498    STEPHENS.    Label  dampers. 

18514a  AMEND.  Bating,  de-acidifying,  and  oxidising  of  hides 
and  skins.  [Rights  under  Patents,  etc.,  Act,  1901, 
not  granted.]  [Date  applied  for  under  Patents  Rule 
9,  August  26th,  1904.] 

18713    NOBLE.    Construction  of  motor  vehicles  ana  the  like. 

18796  BROWN.  Regenerative  flues  for  gas  retort  ovens  and 
other  heating  furnaces. 

19015  DOCHEBTY.  Girth  webs  and  springs  for  chairs, 
couches,  seats,  mattresses,  and  the  like. 

19503  SOC.  AUTOMOBILES  CHARRON,  GIRARDOT,  & 
VOIGT.  Method  of  mounting  and  automatically 
adjusting  the  lamps  of  motor  road  vehicles.  [Date 
applied  for  under  International  Convention,  December 
10th,  1903.] 

19565  HAUBERG.  Feeding  arrangement  for  centrifuge,  i 
separators. 

21227  WOODS  &  GILBERT.  Portable  apparatus  for  dressing 
the  surfaces  of  tramway  or  other  rails  in  situ. 


20005    HUMPHREY.    Gas  lamps.    [Date  applied  for  under 
International  Convention,  September  23rd,  1903.] 

The  objects  of  this  invention  are :    To  fully  protect  the 
burners    and  at  the    same    time  to    make  them  readily 


accessible;  securely  supporting  the  globe  and  adapting  it  to 
be  quickly  removed  or  placed  in  position;  to  construct  a 
lamp  that  it  may  be  readily  adjusted  for  cleaning  or  repair- 
ing. 

22302    RATHJEN,  POOL,  &  FINLEY.    Rotary  engines. 

The  rotary  piston  A  is  provided  with  a  series  of  radial 
slots  in  the  opposite  ends  thereof,  and  in  which  swinging 
blades  B  carried  by  the  shall  are  adapted  to  be  thrown, 
by  means  of  cams  on  the  ends  of  the  cylinder,  into  a  steam 


passag-eway  by  suitable  mechanism,  to  receive  the  impact  of 
steam  being  fed  to  the  engine,  and  in  the  provision  of  suit- 
able means  for  regulating  the  admission  of  the  steam  and 
the  exit  for  the  exhaust. 

22994    BOULT  (Bellows).      Printing  or  type  matrix  distri- 
buting mechanism. 
23799    THOMPSON.    Grinding  machines. 

24652    IHLE.    Horse  collars  and  apparatus  for  preparing  the 
same. 

25787    MICHELL.    Manufacture  of  non-conducting  coverings, 
blocks,  and  slabs  suitable  for  covering  steam  pipes 
boilers,  and  the  like,  and  for  other  purposes.  [Date 
applied  for  under  International  Convention,  November 
27th,  1903.] 

Non-conducting  covering  is  composed  of  flake  inica  and  a 
silicious  binding  agent,  such  silicate  of  soda,  with  or 
without  adding  refractory  fibre,  such  as  asbestos.  After 
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moulding  and  drying  it  is  subjected  to  a  high  temperature, 
such  as  to  effect  a  combination  of  the  mica  particles  with 
the  silicious  binding  agent. 
23624    SCHAFFSTADT.    Hot  water  heating  apparatus. 


When  the  heater  has  been  completely  filled  with  water 
steam  is  admitted  to  the  copper  tube  spiral  A  and  thereby 
the  water  is  heated.  The  overflow  of  water  is  it  expands 
escapes  by  way  of  open  pipe  B. 

2578S  MICHELL.  Manufacture  of  non-conducting  coverings, 
blocks,  and  slabs  suitable  for  covering  steam  pipes, 
boilers,  and  the  like,  and  for  other  purposes.  [Date 
applied  for  under  International  Convention,  November 
27th,  1903.] 

The  non-conducting  covering,  block,  or  .slab  is  composed 
of  asbestos  and  a  silici  >us  binding  agent,  such  as  silicate 
of  soda,  and  a  light  porous  or  open  filling  material  may 
be  added  if  desired.  The  block  or  slab  is  subjected  after 
moulding  and  drying  to  a  temperature  of  about  1,000  deg. 
Cen.,  so  as  to  effect  a  union  of  the  asbestos  with  the 
silicious  binding  agent. 

26791  HEYLAND.  Transformers  and  the  like  for  use  with 
compounded  dynamo  electric  machines.  [Date  applied 
for  under  International  Convention,  December  8th, 
1903.] 

The  winding  for  a  compounding  transformer  is  placed 
on  the  same  core  in  shunt  and  in  series,  directly  or  indirectly, 
with  various  phases  of  the  armature  winding;  or  (where 
several  cores  are  employed)  by  the  coils  or  bobbins  of  the 
shunt  and  series  winding,  which  belong  to  the  same  phase, 
being  placed  on  different  cores. 

27631    MAGNUS.    Pneumatic  tyres. 

27690    GREGORY.    Vending  devices. 

27847    KATZENSTEIN.    Stuffiug  boxes. 

Means  are  provided  for  pressing  the  rings  A  against  the 
piston  rod,  while  the  rings  B  are  pressed  against  the 
surrounding  walls  of  the  stuffing  box.    The  rings  are  also 


adapted  to  move  lengthwise  of  the  piston  rod  against  the 
ends  of  the  box.    An  auxiliary  packing  C  of  practically 
the  same  character  is  provided. 
28166    EIC'HHORN.    System  of  connections  for  the  generation 
of  electric  oscillations.    [Date  applied  for  under  Inter- 
national Convention,  December  20th,  1903.] 


28434  BILLWILLER  &  KARRER.  Electric  insulating 
material  and  the  process  of  manufacturing  the  same. 

28746    MARIER.  Tobacco  leaf  stripping  and  booking  machines. 

29319  VAN  WESTERBORG.  Safety  tanks  or  vessels  used  in 
filtering  or  for  other  purposes. 

The  tank  A  is  used  for  filtering  combustible  liquids  of  a 
low  flashing  point.  A  perforated  bucket  B  is  placed  in  the 
lower  part  of  the  tank  and  covered  with  a  perforated  cover 


to  retain  dirt  or  other  impurities  A  safety  valve  and  lock 
C  is  provided  to  prevent  explosion  of  gases  generated  in  the 
tank. 

29365    ALLOT.    Ice  making  and  refrigerating  machinery. 
29385    GANDER.    Burner  for  lamps. 

1905. 

48  SCHUBERT  &  KUNERT.  Devices  for  measuring  liquids 
and  other  substances  capable  of  being  poured. 

63  MITCHELL.  Double  volute  springs  for  wagon  buffers 
and  draw  springs. 

The  two  component  parts  of  a  double  volute  buffer  spring 
are  locked  together  by  means  of  a  longitudinal  rib  on  the 
face  of  the  one  band  of  steel  engaging  with  a  corresponding 


I 
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longitudinal  groove  in  the  contiguous  face  of  the  other  band. 
This  arrangement  prevents  the  edges  of  the  one  portion  of 
the  spring  overrunning  the  edges  of  the  other,  while  it  also 
strengthens  the  composite  spring. 

278    AYRE.    Appliances  for  maintaining  the  shape  of  boot 

cr  shoe  uppers  during  wear. 
314    JARVIS.    Reinforced  concrete. 

411    GAYLEY.    Method  of  smelting  ore.    [Date  applied  for 
under  International  Convention,  October  25th,  1904.] 
420    BARTLEY.    Horse  shoes. 

476    SINGER.      Composition    of    matter    for    laying  and 

absorbing  dust. 
487    MILLS    (Neverslip    Manufacturing  Co.).  Horse-shoe 

calks  and  methods  of  making  the  same. 
864    KIRCHNER.    Band  saws. 
941    MAGUIRE.    Amusement  apparatus. 
945    SYMINGTON.       Bottle    for    measuring    off  certain 

quantities  of  its  contents. 
994    KUTTENDREIER.      Belt  or   rope    gear   with  cone- 
shaped  pulleys. 
Instead  of  one  broad  belt  several  narrow  ones  are  used 
whose  widtli  depends  upon  their  elasticity,  all  these  narrow 
belts  being  so  put  on  that  each  single  belt  drives  the  pulley 
at  exactly  the  same  speed  a.s  all  the  other  belts. 

1160    HINSELMANN.    Mining  struts  or  props. 
1163    ELLIS  &  ELLIS.  Ointment. 

1297  PERRIER.  Window  and  like  sashes  or  frames.  [Date 
applied  for  under  International  Convention,  February 
9th,  1904.] 

1370  BOULT  (Clark,  Jones,  &  Jones).  Paper  sheets  or  book 
leaves. 
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626  WINDHAUSEN.  Elastic-fluid  turbines.  [Date  applied 
for  under  International  Convention,  January  13th, 
1904.] 

The  method  of  securing  the  guide  devices,  such  as  nozzles 
and  guide  blades,  consists  in  securing  the  guide  devices 
to  one  or  more  members  arranged  within  the  turbine  and 
in  positions  as  neutral  as  possible  with  regard  to  the 


bze/os 


dilatation,  for  the  purpose  of  obtaining  for  the  members 
carrying  the  nozzles  or  the  guide  blades,  very  nearly  the 
game  temperatures  and  consequently  the  same  dilatations 
as  for  the  vane  wheels,  or  the  turbine  shaft. 

851    COMSTOCK.    Lubricators  and  process  of  lubricating. 

The  liquid  lubricant  is  conveyed  to  and  flows  over  or 
around  a  mass  of  graphite  A  in  order  to  remove  a  portion 


thereof  and  combine  it  with  the  liquid  lubricant,  the 
resultant  liquid  or  a  portion  thereof  being  afterwards  dis- 
charged for  lubricating. 

956    WOOD.    Vapour  electric  apparatus.    [Date  applied  for 
under  International  Convention,  January  18th,  1904. j 

As  soon  as  the  current  passes  to.  the  lamp  the  solenoid  A, 
which  is  connected  in  series  with  the  lamp  and  being  thus 
energised,  causes  the  free  end  of  the  filament  B  to  be  lifted 


out  of  engagement  with  the  surface  of  the  mercury  at  the  end  of 
tube.  The  spark  or  incipient  arc  which  thus  follows  then 
extends  instantaneously  from  the  electrode  up  the  tube  along 
the  filament  B  to  the  electrode  C. 

1384  WILSON.  Electric  apparatus  for  felling  trees  or  saw- 
ing wood.  [Date  applied  for  under  International 
Convention,  January  30th,  1904.] 

1386    NOBLE.    Sewing  machine  shuttle  drivers. 


1149    HEDGELAND.    Motor  road  vehicles. 

The  clutching  devices  A  are  mounted  on  the  driving  shaft 
and  are  actuated  longitudinally  by  the  shaft,  and  friction 
surfaces  B  on  the  wheels  facing  each  other  are  adapted 


to  be  engaged  alternately  by  the  clutching  devices  A  in 
order  to  drive  the  wheels  in  either  direction  and  to  permit 
either  of  the  driven  wheels  to  revolve  faster  than  the  shaft 
in  either  direction. 

1618    MAUNSELL,  BUTT,  &  HARRY  W.  COX  LTD.  Binding 
screws  and  terminals  for  electric  conductors. 

The  terminal  A  is  provided  with  a  screwed  stem  B  having 
hole  or  groove  which  is  adapted  to  receive  an  electric  con- 


ductor and  a  nut  to  work  on  the  stem  B  with  or  without  a 
washer  to  grip  the  conductor  in  the  inclined  groove.  A 
bayonet  joint  C  may  be  provided  to  avoid  the  necessity  of 
always  removing  the  wire. 

1824    HO  WORTH   (Buhler  Brothers).     Edge  runners  and 
moulding  presses. 
DUDLEY.    Method  of  and  means  for  preserving  the 

shape  of  boots  and  shoes. 
NASH  &  WEBB.    Devices  for  cleaning  and  polishing 
knives. 

FLEMING.    Means  for  moving  traction  wagons  in  the 
absence  of  the  tractor. 


1980 


2196 


2225 


The  wheels  of  the  wagon  are  rotated  by  the  hand  wheel  A 
through  the  medium  of  the  worm  gearing  B  and  spur  wheels 
C,  which  are  connected  to  the  road  wheels. 
2347    MAHNKOPF.    Root  harvesting  machines. 
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2442  MUNN.  Gate  or  valve  mechanism  for  grain  hoppers, 
chutes^and  the  like.  [Date  applied  for  under  Inter- 
national Convention,  May  21st,  1904.] 

2552  DAULAUS.  Power-accumulating  brakes.  [Date  applied 
for  under  International  Convention,  May  18th,  1904.] 

In  a  multiple  disc  brake  the  spiral  spring  A  and  clutch  and 
ratchet  mechanism  B  are  so  disposed  in  such  a  manner  that 
whether  the  spring  is  wound  up  or  not  the  spring  and  the 


entire  brake  are  permitted  to  remain  eompetely  independent 
of  the  driving  shaft  so  as  to  obviate  injurious  friction.  The 
brake  is  adapted  to  utilise  the  first  part  of  the  braking 
operation  for  winding  up  the  spring  and  then  to  work  like 
an  ordinary  brake. 

2934    BRISTOL.      Temperature   compensating    devices  for 

thermo-electric  temperature  measuring  instruments. 
3073    BECHTEL.    Brick,  block,  or  tile  cutter. 
3100    JURGENS.  Phonographs. 
3154    WOLTMAN.    Artificial  fuel. 

An  artificial  fuel  is  composed  of  a  relatively  low  com- 
bustible vehicle — e.g.,  peat,  and  a  mixture  of  relatively  high 
combustibles  which  consist  of  crude  petroleum  and  asphaltum 
in  approximately  close  relative  proportions,  and  the  relative 
proportions  of  the  low. 

3367    NYE.    Screw-cutting  dies  and  the  like. 


The  die  is  so  constructed  that  the  formation  of  a  taper 
thread  upon  the  end  of  a  pipe  is  effected  in  a  uniform  and 
efficient  manner. 

3377  OHMER.  Ticket  issuing  and  recording  machines.  [Date 
applied  for  under  International  Convention,  February 
19th,  1904.] 

3491  WILLIAMS  &  WILLIAMS.  Automatic  web  feed 
mechanism  for  platen  printing  presses. 

3528    VOGELSANG.    Device  for  shooting  marbles. 

3590    GARCIA.    Apparatus  for  utilising  wave  and  tide  motion. 

3880  CLAUGHTONS  (LEEDS)  LTD.,  and  AUSTIN.  Gas 
governor  or  regulator. 

A  method  is  provided  for  use  with  gas  governors  in  which 
the  adjustment  of  uniform  pressure  at  the  outlet  is  obtained 
by  shifting  the  level  of  the  fluid  on  which  the  float  rests 
by  means  of  a  rising  and  falling  outer  vessel,  the  inner 
vessel  having  a  large  screw  thread,  corresponding  with  a 
similar  one  on  the  outer  vessel. 

3931    HADDAN  (Llobet).    Liquid  balances. 
4302    LANGE.    Inner  tubes  for  elastic  tyres. 
4762    JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture of  dehydrated  caustic  alkalies. 


3627  GILARDONI  &  LERICHE.  Speed  gear.  [Date  applied 
for  under  International  Convention,  February  22nd, 
1904.] 

To  obtain  the  highest  speed  A  and  B  are  clutched  to  the 
motor  shaft  when  the  whole  turns  with  the  speed  of  the 


motor.  The  second  speed  is  obtained  by  fixing  A  to  the 
frame  and  driving  B  when  the  epicycloidal  train  D  reduces 
the  speed  of  driven  shaft  E.  The  lowest  speed  is  obtained 
by  fixing  B  and  driving  A. 

4071  SOC.  D'EXPLOITATION  DES  APPAREILS  RATEATJ 
(ACCUMTJLATEURS  DE  VAPEUR).  Steam 
regenerative  accumulators.  [Date  applied  for  under 
International  Convention,  March  1st,  1904.] 


The  water  is  drawn  up  into  the  tray  A  by  means  of  a  pump 
B,  where  it  falls  in  the  form  of  small  drops,  thus  exposing 
to  the  steam  a  large  surface.  The  whole  mass  of  liquid 
thus  participates  in  the  absorption  of  the  steam. 

4080    IMRAY  (Siemens-Schuckertwerke  G.  m.  b.  H.).  Rotary 
rock-drilling  machines. 


The  feed  screw  spindle  A  carrying  the  tool  socket  is  rotated 
by  the  tube  and  feather  B,  the  tube  being  driven  by  bevel 
gearing  at  rear  of  the  machine.  The  rotation  of  the  feed 
nut  C  is  effected  by  tube  B  and  differential  gear  D. 

4859  ELEKTRIZITATS  ACT.-GES.  VORM.  W.  LAH- 
MEYER  &  CO.  Field  magnet  arangements  of  alter- 
nate current  electrical  machines.  [Date  applied  for 
under  International  Convention,  April  30th,  1904.] 

4201    GUMZ  &  WINGENDER.    Water  meters. 

The  walls  of  the  measuring  mechanism  are  formed  of 
separable  parts  and  retained  in  place  against  normal  internal 
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pressure  by  a  resilient  support  which  serves  as  an  expan- 
sible diaphragm  for  preventing  the  escape  of  water  from  the 
exterior  case  or  housing  when  under  excessive  pressure,  and 


as  a  means  of  yieldingly  retaining  tlie  walls  of  the  measuring 
chamber  in  place  against  normal  internal  pressure. 

49 16    WILKINS.    Sbrew  propeller. 

At  the  outer  end  of  the  two  perpendicular  blades  are 
arranged  peripheral  blades  both  fore  and  aft,  and  on  the 
inner  side  of  each  of  these  peripheral  blades  another  blade  is 
placed  true  to  the  pitch  of  the  perpendicular  blades. 

5200    GUTTMANN.      Apparatus  for  purifying  or  softening 
water. 

5240    GONNERMANN.    Production  of  fresh  water  on  board 
ships  or  elsewhere. 

5377  PHILLIPS  (Fellows  &  Hopkins).    Method  of  removing 

superfluous  metallic  coating  from  sheet  metal. 

5378  PHILLIPS  (Fellows  &  Hopkins).    Method  of  removing 

removing  superfluous  metallic  coating  from  sheet 
metal. 

5379  PHILLIPS    (Fellows    &    Hopkins).       Apparatus  for 

removing  superflous  metallic  coating  from  sheet 
metal. 

5380  PHILLIPS    (Fellows    &    Hopkins).       Apparatus  for 

removing  superfluous  metallic  coating  from  sheet 
metal. 

5431    TEUFEL.    Orthopaedic  corsets. 

5761  HOLMES.  Apparatus  for  washing  and  scrubbing  gases. 
5834    SIEMENS   BROS.  &    CO.  LTD.  (Siemens-Schuckert- 

werke  G.  m.  b.  H.).    Windings  of  field  magnets  of 

dynamo  electric  machines. 


The  winding  for  electro  magnets  of  dynamo  electric 
machines  are  made  of  flat  copper  elements  of  U  or  angular 
form  provided  with  overlapping  parts  and  connected  together 
as  shown. 

6023    WILSON.  Tea-pots. 

6155    EMERY.    Disappearing  gun  cariages. 

6260  ILLIDGE.  Stays  such  as  are  used  with  casements,  fan- 
lights, and  the  like. 

6381  CHARTRES.  Case  or  holder  to  receive  sheets  of  paper 
for  making  notes  or  memoranda. 

6573  FREDERIKSEN.  Manufacture  of  necks  of  bottles 
with  catches,  tappets,  or  the  like  inside  the  neck. 

6619    DICKINSON.    Castors  applicable  for  pianofortes. 

6675  ADDRESSOGR  APH  LTD.  (Addressograph  Co.).  Print- 
ing plates. 

6749    SMITH.    Grilling  apparatus. 

6932  BROWN,  CHANCE,  &  BLAND.  Cylinders  of  printing 
presses. 

7072    AIR.    Standards  for  wire  fencing. 

7403  STOLL.  Signalling  apparatus  for  use  in  case  of  fire 
or  accident.  [Date  applied  for  under  International 
Convention,  April  9th,  1904.] 


7674    D'EQUEVILLEY.     Submarine  boats.    [Date  applied 
for  under  Internationa]  Convention,  June  9th,  1904.] 

The  submarine  is  provided  with  outboard  arranged  recep- 
tacles for  the  liquid  fuel ;  the  interiors  of  these  receptacles 


are  in  communication  with  the  water,  so  that  when  the  boat 
is  submerged  the  pressures  exerted  upon  the  walls  of  the 
receptacles  from  the  inside  and  outside  are  equalised. 

7908  HOLDRIDGE.  Method  of  treating  loom  shuttles  or 
other  wooden  wearing  surfaces.  [Date  applied  for 
under  International  Convention,  July  23rd,  1904.] 

7917    KRAEMER  &  ELLES.    Extensible  table. 

7924  LACEY  &  WILLIAM  BIRCH  LTD.  Chairs,  seats, 
stools,  sofas,  and  the  like. 

7934    INTERCONTINENTAL  RAILWAY  CO.  LTD.  Refri- 
gerator  wagons.    [Date   applied   for  under  Inter- 
national Convention,  April  18th,  1904.] 
The  sides  and  floor  of  the  wagon  are  formed  of  removable 
and  interchangeable  panels  forming  a  triple  wall  for  the 


.  _^  ^  

sides  and  a  double  wall  for  the  floor.  The  spaces  between 
the  outer  and  intermediate  walls  are  filled  with  non-heat 
conducting  material,  and  a  radiator  filled  with  a  refri- 
gerating liquid  is  placed  inside  the  wagon. 

8010    NICHOLSON.       Manufacture    of    compound  tubing. 

[Date  applied  for  under  International  Convention, 
April  25th,  1904.] 


Compound  tubing  is  manufactured  by  nesting  together 
a  heated,  heavy  walled,  hollow  steel  blank  and  a  heated 
thin-walled  tube,  and  compressing  by  means  of  rolls,  and 
welding  them  together  through  their  length. 

8016  CUMMINGS.  Presser-foot  lifting  mechanism  for  sew- 
ing machines  and  the  like  mechanisms.  [Date  applied 
for  under  International  Convention,  August  19th, 
1904.] 
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8017    NAVAEEE.    Portable  and  folding  dark  chamber  for 

photographic  purposes. 
8072    VERNAZ.  File. 

8087    TAGGESELL.    Disc  speaking  apparatus. 

8109  SAMPO.  Scissors.  [Date  applied  for  under  Inter- 
national Convention,  January  17th,  1905. J 

8138  FKOGGATT  &  TYLEE.  Handle  attachments  for  meat 
tins  and  other  hollow-ware  articles. 

8560  CHAUMET.  Show  stands  or  supports  for  necklaces, 
collars,  and  the  like. 

8867  BIECH.  Automatic  closing  of  taps  and  the  like  in 
connection  with  gas  brackets. 

The  gas  bracket  is  provided  externally  with  bellows  which 
is  adapted  to  be  inflated  or  raised  by  the  pressure  of  gas 
from  the  meter,  and  when  relieved  of  that  pressure — that  is 
to  say,  when  the  main  or  gas  meter  tap  has  been  turned  off 
it  causes  a  lever  which  is  connected  to  the  bellows  to  release 
a  tap  lever,  which  under  the  action  of  a  weight  closes  the 
tap. 

9051  FEIED.  KEUPP  AKT.-GES.  Apparatus  for  releasing 
automatic  couplings  for  railway  vehicles.  [Date 
applied  for  under  International  Convention,  June  6th, 
1904.] 

A  three-armed  bell  crank  lever  is  provided,  two  arms  of 
which  are  connected  to  a  releasing  lever  which  acts  upon 


the  locking  device  for  the  coupling  jaw,  while  the  third 
arm  is  in  connection  with  a  pull  rod  leading  to  both  sides 
of  the  wagon  and  mounted  to  slide  longitudinally  of  the 
buffer  beam. 

9340    SCHMITZ.    Bell  ring  apparatus. 

9645    EAINFOETH  &  EAINFOETH.       Screens  used  for 

dressing  corn  and  other  substances. 
9663    LUAED.    Apparatus  used  in  connection  with  miniature 

rifle  ranges. 

9669    SHINGLEE.    Couplings  for  railway  wagons  or  the  like. 
Two  pairs  of  coupling  members  each  consisting  of  a  link 
and  an  upwardly-turned  hook  pivotally  mounted  to  engage 
with  each  other,  and  adapted  to  be  raised  to  and  maintained 
in  coupled  relation  and  released  therefrom  by  means  operated 


by  levers  which  extend  outwardly  to  the  sides  of  the 
vehicle,  one  pair  of  coupling  members  being  arranged  to  be 
operated  from  one  side  of  the  vehicle,  and  the  other  pair 
from  the  opposite  side. 

9687    DEUEY.       'Woven  fabric.    [Date  applied  for  under 
International  Convention,  May  23rd,  1904.] 


;-60 


10014 


WELDHEN  &  BLEEIOT  LTD.  (Bleriot).  Acetylene 
generators  for  use  in  lamps  or  lanterns,  more 
especially  those  of  automobiles  and  for  other  pur- 
poses. 

FEIED.  KEUPP  AKT.-GES.  Automatic  couplings  for 
railway  vehicles  [Date  applied  for  under  Inter- 
national Convention,  July  18th,  1904.] 


OO/i/05 


The  coupling  head  of  the  automatic  central  coupling  con- 
sists of  two  parts  which  can  be  swung  aside  in  order  to 
expose  the  draw  hook  of  the  screw  coupling. 

10401    ZUM  TOBEL.    Eeceptacle  for  containing  and  applying 
liquids  liable  to  alteration  by  exposure  to  air. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance  under  the  Patents  Act,  1901. 

1904. 

22664    SCHMIDT.  Method  of  and  apparatus  for  the  production 

of  woven  goods. 
23898    VADON.    Safety  valves  for  pneumatic  tyres. 

1905. 

2949  DOVE,  BANCROFT,  &  INDAHL.  Die-case  trans- 
posing mechanism  for  type  machines. 

4889    STEVENS.    Hand  fire  extinguishers. 

7799  FEIED.  KEUPP  AKT.-GES.  Sighting  devices  for 
travelling  or  wheeled  ordnance. 

8477  HANDEL.  Method  of  ornamenting  glass,  porce'.ain,  and 
like  articles. 

9323    CAEPENTIEE.    Method  of  packing  and  changing  sen- 
sitised photograjjhic  films  and  apparatus  therefor. 
10199    PATTEN.    Dust  guards  for  "journal  boxes,  applicable 

especially  to  axle  boxes  of  railway  and  like  vehicles. 
10269    KINGSBUEY.    Covers  for  kettles. 
10279    YOUNG.  Carburetters. 

.10390    COLN-MUSENEE  BEEGWEEKS-ACT.-VEEEIN. 

Manufacture  of  seamless  hollow  bodies. 
10397    GAEDNEE.    Machines  for  turning  boots  and  shoes. 
10473    BAUTHIEEE.    Distributing  gear  for  steam  engines. 
10482    AKT.-GES.  BROWN,  BOVEEI,  &  CIE.    Propulsion  of 

vessels 

10502    EYSSEEIC.    Wind  shields. 
10612    GEAEDEL.    Wheel  for  vehicles. 
10653    THOMAS.    Vapour  electric  apparatus. 
10678    KEEBS.  Wheels. 

10830  AENOLD  &  LA  COUE.  Apparatus  for  starting  and  for 
regulating  the  speed  of  compensated  single-phase 
electric  motors 

10862  AKTIEBOLAGET  SEPAEATOE.  Centrifugal 
separating  apparatus. 

10872  OPTISCHE  ANSTALT  C.  P.  GOEEZ  AKT.-Ges.  New 

or  improved  telescope  with  refracted  optical  axis. 

10873  AKTIEBOLAGET        SEPAEATOE.  Centrifugal 

separating  apparatus. 

10874  AKTIEBOLAGET        SEPAEATOE.  Centrifugal 

separating  apparatus. 

10875  AKTIEBOLAGET        SEPAEATOE.  Centrifugal 

separating  apparatus. 
10927    AUGIEE.    Process  for  the  production  of  bisulphide  of 
carbon. 

10978   .BKEUEE  &  ISAAC.    Telautograph  apparatus. 

11036  CONEAD  &  BEADSHAW.  Alternating  current 
measuring  instruments. 

11078  VEEEINIGTE  DAMPFTURBINEN-GES.  Manu- 
facture of  nozzles  for  elastic-fluid  turbines. 

11140    WINDHAUSEN.    Method  of  compressing  air  or  gases. 

11181  HOFFMANN.  Manufacture  of  a  new  material  suitable 
for  use  in  dentistry. 

11218  SOC.  EN  PARTICIPATION  POUE  L'EXPLOITA- 
TION  DES  MOTEUES  BECHT.  Eotary  fluid-pres- 
sure engines,  applicable  also  to  compressors. 

11239    SCHAACK.    Production  of  collotype  plates. 

11293    GUYON.    Polishing  bags. 


30  THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


LOTS  ROAD  GENERATING  STATION  OF  THE 
UNDERGROUND  ELECTRIC  RAILWAYS 
COMPANY,  LONDON. 

This  .station  has  been  designed  and  erected  for  the  purpose  of 
supplying  electric  power  to  th©  following  lines:  The  Metro- 
politan and  District  Railway,  the  Baker  Street  and  Waterloo 
Railway,  the  Great  Northern,  Piccadilly  and  Brampton  Railway, 
Charing  Cross,  Euston  and  Hampstead  Railway,  the  Edgware 
and  Hampstead  Railway,  and  the  Watford  and  Edgware  Rail- 
way. 

The  site  comprises  3  07  acres  of  land,  with  a  water  frontage 
on  the  Thames  and  on  Chelsea  Creek  of  1,100  ft.,  and  a  frontage 
on  Lots  Road,  Chelsea,  of  824  ft.  The  building  is  453  5  ft.  by 
175  ft.,  and  140  ft.  in  height  from  the  ground  floor  to  the  peak  of 
the  boiler  house  roof.  The  office  building  adjoining  on  the  east 
measures  81  ft.  by  25  ft.,  and  has  three  floors,  the  lower  of  which 
forms  the  machine  shops.  The  main  building  has  a  self- 
supporting  steel  frame  weighing  about  6,000  tons.  There  are 
four  chimneys,  each  19  ft.  internal  diameter  and  275  ft.  high;  the 
foundations  for  these  chimneys  are  42  ft.  square  and  34  ft.  6  in. 
below  the  ground-floor  level.  There  are  2,200  cubic  yards  of 
concrete  in  each  foundation. 

The  electrical  capacity  of  the  building  at  normal  load  is 
57,000  k.w.  On  this  basis  the  cubic  feet  per  k.w.  (including 
office  building)  is  139  and  the  square  feet  per  k.w.  is  1'36.  The 
steel  frame  of  the  building  is  enclosed  with  brick  and  terra- 
cotta. The  roof  and  all  th©  floors  are  concrete  except  the  engine 
room,  which  is  floored  with  checkered  steel  plates.  In  general 
details  the  building  is  considered  as  a  factory  for  the  production 
of  a  commodity,  and  there  are  no  ornamental  features. 

There  are  sixty-four  Babcock  and  Wilcox  water-tube  boilers 
arranged  two  storeys  high.  Floor  space  is  available  for  sixteen 
additional  boilers,  Each  boiler  has  5212  square  feet  of  heating 
surface  and  672  square  feet  of  superheating  surface.  The  boilers 
are  piped  in  groups  of  eight,  each  group)  supplying  the  steam 
for  one  electric  generating  set  and  one  feed  jminp.  The  chain 
grate  stokers  under  each  boiler  have  38  square  feet  of  surface. 
Economisers,  with  tubes  10  ft.  long  and  placed  wider  apart  than 
the  usual  practice,  are  grouped  behind  the  boilers. 

The  main  generating  sets  consist  of  a  horizontal  turbine 
engine  by  the  Uritish  Westinghouse  Co.  running  at  1,000  r.p.m., 
and  a  three-phase  generator  by  the  same  firm  wound  for  11,000 
volts  33 J  cycles;  there  are  eight  such  sets,  with  floor  sjjace  for 
two  more  of  the  same  size,  and  one  of  half  the  size.  The  normal 
rating  of  each  generator  is  5,500  k.w.,  but  they  will  carry  an 
overload  of  50  per  cent  for  two  hours  at  practically  the  same 
steam  consumption  per  k.w.h.  There  ar©  four  125  k.w.  125  volt 
steam-driven  exciter  sets  running  at  375  r.p.m. 

The  condensing  system  consists  of  vertical  condensers  each 
with  15,000  square  feet  of  cooling  surface;  these  are  located  in 
pits  between  the  engine  foundations.  The  circulating  water  is 
supplied  by  66  in.  pipes  laid  to  the  edge  of  the  channel  of  the 
Thames.  Each  condenser  has  a  20  in.  centrifugal  pump;  the 
duty  of  this  pump  is  simply  to  overcome  the  friction  of  the  pipes, 
as  the  system  is  arranged  on  the  syjihonic  principle,  the  top  of 
the  condensers  being  within  29  ft.  of  minimum  low  tide,  and  the 
circuit  is  closed. 

The  switchboard  is  carried  on  three  gallery  floors  extending 
across  the  north  side  of  the  engine  room  with  returns  across  the 
east  end.  The  feeder  system  extending  to  the  twenty-three  sub- 
stations is  in  duplicate,  and  a  line  of  sixty-four  ducts  is  con- 
structed to  carry  these  feeders  to  the  nearest  point  on  the 
District  Railway  at  Earl's  Court. 

Coal  is  received  on  lighters  in  a  tidal  basin  or  by  rail  at  an 
unloading  point  of  the  West  London  Extension  Railway.  For 
unloading  barge  coal  the  basin  is  spanned  by  two  travelling 
cranes,  each  working  a  one-ton  grab.  The  coal  is  weighed  in 
the  tower  at  one  end  of  each  of  these  cranes  and  dropped  on  to 
a,  belt  conveyor,  thence  by  duplicate  inclined  elevators  140  ft. 
high  to  the  top  of  the  building.  The  storage  capacity  of  the 
bunkers  is  15,000  tons,  and  the  daily  consumption  will  reach  800 
tons. 

Ashes  are  removed  by  an  industrial  railway  worked  by  a 
storage  battery  locomotive. 

The  capstans,  barge  basin  gate  mechanism,  and  many  of  the 
large  valves  in  the  building  are  worked  by  pneumatic  motors. 

By  kind  permission  of  the  Chief  Engineer,  Mr.  J.  R.  Chapman, 
visits  were  paid  to  the  generating  station  by  the  members  of 
the  Society  of  Engineers  on  the  28th  June,  and  the  Civil  and 
Mechanical  Engineers  on  the  29th  June. 


BRITISH   v.   GERMAN  MANUFACTURED 

GOODS. 

The  United  Flexible  Metallic  Tubing  CoHpastt  Limited  v. 
Albert  Ckowtheu  (Trading  as  the  Heversible  Gas  Iron 
Company),  Cecil  Wray,  and  G.  Wilkinson. 

A  short  but  interesting  trial  was  heard  before  Mr.  Justice  Kekewich, 
iu  the  Chancery  Division  of  the  High  Court  of  Justice,  on  June  29th. 

The  plaintiff  company  complained  that  certain  interested  persons 
were  slandering  their  special  manufacture,  by  statements  that  the  goods 
of  the  compauy  were  of  German  make.  Also  that  the  plaintiff  com- 
pany were  not  manufacturers,  but  merely  dealers.  The  spirited  action 
of  this  company,  in  so  promptly  obtaining  the  following  decision  of  the 
Court,  regardless  of  trouble  and  expense,  sets  a  good  example  to  British 
manufacturers  generally. 

In  this  action  Mr.  P.  ().  Lawrence,  for  the  plaintiff's,  said  :  My  Lord, — 
In  the  action  of  the  United  Flexible  Metallic  Tubing  Company  Ltd.  v. 
Crowther  and  others  I  have  a  motion  to  restrain  a  slander  of  goods. 
My  Lord,  my  clients  are  a  manufacturing  company,  and  they  have  gone 
to  expense  in  acquiring,  and  have  acquired,  a  reputation  for  manufac- 
turing flexible  metallic  tubing  in  England.  The  defendants  are  people 
who  have  endeavoured  to  become  customers  of  theirs,  but  on  such 
terms  that  my  clients  would  not  continue  to  deal  with  them.  There- 
upon, according  to  our  case,  they  started  in  the  trade  to  say  that  we 
imported  our  flexible  tubing  from  Germany  and  sold  it  as  English.  My 
friend  Mr.  George  Lawrence  appears  for  these  defendants,  and  the 
defence  he  sets  up  is  that  he  did  not  utter  the  slander.  He  does  not 
justify,  but  he  says  that  he  did  not  utter  the  words  that  we  swore  that 
he  and  his  travellers  have  uttered.  Of  course,  that  is  a  direct  conflict 
of  fact,  and  it  is  also  a  kind  of  defence  which  I  should  have  suggested 
lends  itself  to  a  speedy  solution  of  the  action,  because  we  do  not  want 
to  be  oppressive  ;  we  only  want  to  make  sure  that  he  is  not  doing  that 
and  saying  that  which  is  untrue,  to  our  damage.  My  friend  Mr. 
George  Lawrence  says  that  he  will  give  me  an  undertaking  up  to  the 
trial.  I  have  suggested  that  he  should  go  a  little  further  than  that, 
and  give  me  a  perpetual  undertaking,  in  which  case  I  say  we  will  not 
even  ask  for  costs. 

On  behalf  of  the  defendants,  Mr.  Geo.  Lawrence  said  he  was  prepared 
to  give  a  perpetual  undertaking.  His  clients  never  uttered  the  slander, 
and  did  not  claim  a  right  to  say  it. 

A  perpetual  undertaking  was  therefore  given  in  the  terms  of  the 
notice  of  motion.    No  order  as  regards  costs. 

The  goods  of  the  United  Flexible  Metallic  Tubing  Compauy  Limited 
are  exclusively  of  their  own  British  manufacture,  and  the  result  of  the 
above  proceedings  is  to  establish  their  full  legal  right  to  restrain  by 
legal  injunction  any  malicious  or  interested  statements  to  the  contrary. 


PNEUMATIC  -  HYDRAULIC     METHOD  OF 
CLOSING  BULKHEADS  ON  SHIPBOARD.* 

H.  HlLDEBEANDT. 

The  new  Norddeutscher  Lloyd  liners  are  fitted  with  a  pneu- 
matic-hydraulic device  for  simultaneously  closing  all  the  water- 
tight bulkheads  from  the  captain's  bridge.  The  apparatus  con- 
sists of  a  pressure  tank,  in  which  water  is  exposed  to  an  air 
pressure  of  30  atmospheres,  a  combined  compressor  and  pump, 
a  collecting  (or  waste)  tank,  a  main  four-way  valve  (on  the  upper 
deck ;  operated  from  the  bridge,  and  double  valves  fitted  to  each 
bulkhead  door,  together  with  the  necessary  pipe  connections. 
The  pressure  tank  is  large  enough  for  all  the  doors  to  be  shut 
and  opened_three  times  with  the  one  charge.  The  compressor  is 
of  the  three-cylinder  type  (mutual  angle  120  deg.),  worked  by 
a  steam  cylinder  directly  above  the  upper  air  cylinder;  and 
coupled  to  this  is  a  water  pump,  which  serves  both  to  cool  the 
compressor  and  feed  the  pressure  tank.  Th©  four-way  valve 
communicates  with  the  hydraulic  main  from  the  pressure  tank, 
the  collecting  tank  for  the  waste  water,  and  with  the  double 
valves  at  each  bulkhead  door,  so  that  one  moiety  of  each  of 
these  valves  can  be  placed  in  communication  with  the  tank 
and  the  other  with  the  waste  tank,  or  vice  versa,  according  as 
the  doors  are  to  be  shut  or  opened.  Each  door  is  operated  by 
a  hydraulic  cylinder,  communicating  with  the  double  valves, 
and  raising  or  lowering  its  door  according  as  the  water  pressure 
is  a])plied  below  or  above  the  piston,  the  water  in  the  opposite 
end  of  the  cylinder  being  discharged  in  either  case  into  the 
waste  tank.  These  operations  are  controlled  from  the  bridge 
by  a  shaft  leading  to  the  main  valve,  the  hand  wheel  of  which 
shaft  is  locked  by  a  time  contact,  which,  when  set  for  action, 
sounds  electric  bells  in  each  compartment  of  the  ship,  so  that  the 
men  engaged  in  the  bunkers,  shaft  tunnel,  etc.,  may  have  time 
to  escape  before  the  doors  are  closed.  Any  one  of  the  doors  can  be 
closed  separately,  if  desired,  by  setting  the  double  valve  accord- 
ingly and  operating  the  main  valve  by  hand  until  the  pointer 
indicates  that  the  door  is  closed.— (Zeitschrift  des  Vereines 
deutscher  Ingenieure,  Berlin,  vol.  xlviii.  pp.  1077-1080.) 

*  Institution  of  Civil  Engineers.    Foreign  Abstracts. 
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ELECTRIC  LOCOMOTIVES. 

The  Metropolitan  Railway. 

In  fig.  1  is  illustrated  the  first  of  ten  50-ton  electric 
locomotives  constructed  by  the  British  Westinghouse  Co. 


them  up  from  Aylesbury,  etc.,  being  taken  off  at  the 
former  point  and  put  on  at  the  return  journey.  The  trains 
which  are 'used  on  this  portion  of  the  line  are  120  tons  in 
weight,  and  the  electric  locomotives  are  to  regularly  haul 
them  at  a  speed  of  36  miles  an  hour.    The  same  locomo- 


ELECTRIC  LOCOMOTIVE  ON  THE  METROPOLITAN  RAILWAY. 


ELECTRIC  GOODS   LOCOMOTIVE   ON   THE   NORTH-EASTERN  RAILWAY. 


for  service  on  the  Metropolitan  Railway.  These  locomo- 
tives are  being  used  for  hauling  the  main-line  train  between 
Harrow  and  Baker  Street,  the  steam  engine  which  brings 


fives  are  to  be  shortly  used  on  the  Metropolitan  half  of  the 
inner  circle  for  goods  traffic,  and  for  hauling  the  rolling 
stock  of  other  companies  who  are  in  possession  of  running 
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powers  over  this  section  of  line.  Tlie  electric  locomotives 
will  pick  up  the  train  at  Edgware  Road,  being  replaced 
by  a  steam  locomotive  at  a  point  where  the  "train  leaves 
the  circle.  The  new  locomotives  will  be  equipped  with 
four  motors  of  300 H.P,  each,  and  a  feature  of  interest  is 
that  owing  to  terminal  facilities  being  somewhat  restricted 
it  has  been  necessary  to  use  motors  of  a  smaller  size  than 
usual,  equipped  with  forced  ventilation,  so  as  to  keep 
down  the  length  of  the  locomotive  to  convenient  limits 
for  handling  at  the  termini. 


The  North-Eastern  Railway. 

The  locomotive  illustrated  in  fig.  2  shows  one  of  the  two 
now  in  operation  on  the  North-Eastern  Railway  in  hauling 
goods  trains  on  the  "  Quayside  "  branch  line.  These 
locomotives,  which  are  the  largest  electric  locomotives  yet 
built  in  this  country,  have  been  constructed  by  the  Brush 
Electrical  Engineering  Co.,  of  Loughborough,  and  the  elec- 
tric equipment — "which  is  of  the  Sprague>-Thomson-Houston 
multiple-unit  type — has  been  supplied  by  the  British 
Thomson-Houston  Co.Ltd.,  of  Rugby.  The  total  weight  of  tin- 
locomotive  is  50  tons.  The  motors  are  of  the  G.E.  55  type, 
with  two-turn  armatures  and  3'28  gear  ratio,  one  being 
mounted  on  each  of  the  four  axles.  The  leading  dimensions 
of  the  locomotive  are :  Gauge,  4  ft.  8|  in. ;  length  over 
buffers,  37  ft.  11  in.;  pivotal  centres  of  trucks,  20ft.  Gin.  ; 
wheel  base  of  each  truck,  6  ft.  (5  in. ;  width  over  all,  8  ft. 
Sin.;  height  from  rails  to  top  of  cab,  lift.  9  in.  ;  height 
from  one  rail  to  top  of  floor,  4  ft.  3|  in. ;  diameter  of 
wheels,  3  ft.;  length  of  journals,  10  in.;  diameter  of  axles 
at  journals,  6  in.  The  trucks  are  of  the  usual  steel-plate 
frame  type,  strengthened  with  steel  angles  and  gussets, 
with  swinging  bolsters,  built  up  with  steel  sections-  and 
steel  castings.  The  brake  gear  is  of  a  specially  heavy 
design,  the  blocks  being  fitted  to  each  side  of  the  wheel. 
The  wheels  are  of  the  cast-steel  disc  type,  balanced  and 
fitted  with  rolled-steel  tyres  of  5|in.  wide  by  2  J  in.  deep 
on  tread,  held  in  place  by  retaining  rings,  and  also  by 
eight  set  screws.  The  motors  are  carried  on  transomes  by 
means  of  cast-steel  brackets,  in  which  the  nose  of  the 
motor  rests,  being  held  there  by  a  forged  strap.  The 
locomotive  may  be  driven  from  each  end,  the  operating 
devices  being  in  duplicate.  The  air  brake  is  of  the  quick- 
acting  pattern,  air  being  supplied  by  a  B.T.H.  electrically- 
driven  compressor  of  the  CP.  14  type.  This  compressor 
is  able  to  compress  the  air  to  a  pressure  of  90  lb.  per 
square  inch,  with  a  cylinder  displacement  of  20  cubic  feet 
per  minute. 

Each  of  these  locomotives,  when  operating  on  a  600-volt 
circuit,  is  capable  of  handling  a  300'  train  on  the  level 
at  a  speed  of  14  miles  per  hour,  and  of  starting  with  a 
train  of  150  tons  on  a  grade  of  1  in  27  under  all  conditions 
of  weather,  running  up  this  grade  at  a  speed  of  nine  to 
ten  miles  per  hour. 


Smart  Work  in  Pumping. — In  the  supplement  of  the  African 
World,  June  3rd,  there  is  an  interesting  description  of  the 
salving  of  the  Maine.  The  Maine  arrived  at  Durban  on 
February  20th,  very  seriovsly  damaged,  witli  Leak  gaining 
rapidly  on  the  pumps.  As  it  was  essential  that  extra  pumps 
should  be  put  to  work  in  the  least  possible  space  of  time,  a 
Pulsometer  was  chosen  and  a  5  in.  Pulsometer  was  fitted  in  a 
No.  1  hold,  and  was  fixed  and  set  to  work  within  three  ot  four 
hours.  A  larger  centrifugal  pump  was  brought  on  board,  but 
it  took  ten  hours  to  get  this  to  work.  As  the  above-mentioned 
paper  states,  "  it  will  be  seen  how  a  5  in.  Pulsometer  managed  to 
keep  that  huge  vessel  afloat  for  nineteen  hours  until  other  and 
heavier  pumps  could  be  fixed  and  set  to  work."  The  tonnage  of 
the  Maine  is  7,914  tons  gross.  It  will  be  seen  from  the  above 
how  great  is  the  value  of  a  pump  like  the  Pulsometer,  which 
can  be  so  quickly  fixed  in  cases  of  emergencies. 


SUPERHEATERS  IN  LOCOMOTIVES  ON  THE 
BELGIAN  STATE  RAILWAYS* 

By  Mr.  J.  B.  Flamme. 

The  Belgian  State  Railway  has  recently  put  in  service  a  series 
of  simple  expansion  locomotives,  the  boilers  of  which  carry  a 
pressure  of  14  atm.  (205  8  1b.  per  square  inch),  with  an  inside 
diameter  of  1600  m.  (5  ft.  3  in.),  while  that  of  the  cylinders  is 
520  mm.  (20iin.).  This  class  of  engine  gives  the  maximum 
power  obtainable  by  the  simple  expansion  of  steam.  In  fact 
every  new  enlargement  of  the  cylinders  would  demand  larger 
dimensions  for  the  crank  axle  and  moving  parts;  on  the  other 
hand,  the  necessity  for  clearing  the  loading-gauge  limits  the 
diameter  of  the  boiler;  in  short,  with  simple  expansion,  it  would 
be  difficult  to  utilise  steam  with  a  pressure  exceeding  14  atm. 

Under  these  conditions,  and  in  view  of  further  increasing  the 
power  of  the  engines,  it  becomes  necessary  to  resort  to  some  other 
system  for  increasing  the  useful  work  of  the  steam  without 
enlarging  the  existing  boilers. 

The  two  solutionis  under  consideration  are  compound  working 
and  superheating  of  the  steam.  The  first  of  these  does  not 
strictly  come  within  the  limits  of  this  paper. 

Arrangements  for  producing  superheated  steam  and  the  results 
obtained  with  a  system  that  has  been  in  service  for  more  than  a 
year  will  now  be  considered. 

Schmidt  Superheateh  for  Simple  Expansion  Locomotives. 

For  some  time  the  Locomotive  Department  had  their  attention 
drawn  to  the  favourable  results  obtained  by  using  superheated 
steam  in  industrial  stationary  engines.  By  superheating  the 
theoretical  cycle  is  improved,  and  the  pressure  is  maintained. 
The  volume  of  steam  is  augmented  proportionately  to  the  rise 
of  temperature,  diminishing,  however,  its  density.  In  other 
words,  when  the  degree  of  superheat  is  sufficient  to  prevent  the 
loss  due  to  condensation  in  the  cylinders,  then  the  surplus  heat 
contained  in  superheated  steam  is  sufficient  to  re-heat  the  walls  of 
the  cylinders,  maintaining  the  temperature  necessary  to  get  rid 
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of  the  condensation  and  the  loss  of  work  during  expansion. 
These  trials  have  brought  t0  light  a  valuable  property  of  super- 
heated steam.  It  was  recognised  as  a  bad  conductor  of  heat, 
contrary  to  that  which  obtains  when  steam  is  in  the  saturated 
state. 

These  numerous  advantages,  tested  by  many  trials  undertaken 
by  most  competent  engineers,  are  specially  valuable  to  the  loco- 
motive engine.  The  employment  of  a  practical  superheater 
augments  the  power  of  the  boiler,  and  the  utilisation  of  super- 
heated steam  is  most  economical.  This  is  well  observed  in  haul- 
ing heavy  goods  trains  on  sections  of  the  line  having  heavy 
gradients.  For  it  is  then  indispensable  to  reduce  to  the  minimum 
the  consumption  of  water  and  steam.  For  the  suburban  trains 
having  frequent  stoppages  superheat  is  again  highly  recom- 
mended, because  it  reduces  the  condensation  necessitated  by  the 
frequent  stops.  High  speed  is  also  favourable  to  the  employment 
of  higher  superheated  steam,  the  great  fluidity  of  which,  as  well 
as  its  dryness,  permit  running  with  early  cut-offs,  which  helps 
the  boiler  just  at  the  time  when  it  is  most  hard  pressed. 

On  the  other  hand,  the  passage  of  saturated  steam  through 
the  pipes  (and  steam  ports)  is  more  difficult,  and  entails  inevit- 
ably an  increase  of  condensation.  Having  in  mind  these  various 
theoretical  and  practical  considerations,  the  administration  of 
the  Belgian  State  recognised  the  great  utility  of  pushing  on  their 
investigations  in  this  direction. 

It  was  in  1900  that  the  administration  of  the  State  railways 
opened  negotiations  with  M.  Schmidt,  the  German  expert,  who 
at  that  period  had  already  introduced  some  locomotives  with 
steam  superheaters  formed  principally  of  a  series  of  rings  placed 
in  the  smokebox. 

This  last  plan,  described  in  most  of  the  technical  newspapers, 
and  applied  to  a  Prussian  State  locomotive  shown  in  Paris  in 
1900,  adapted  itself  without  difficulties  to  outside  cylinder 
engines. 

*  Paper  rtad  before  the  Institution  of  Mechanical  Engineers,  at  Liege,  on  June 
19th,  1905.  « 
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It  is  not  quite  the  same  for  inside  cylinder  engines,  which, 
as  in  England,  are  generally  used  in  Belgium.  In  this  case  it 
becomes  impossible  to  clear  from  the  bottom  of  the  smokebox  the 
cinders  brought  by  the  large  flame  tube  placed  at  the  base  of  the 
barrel. 

On  the  other  hand,  a  superheater,  established  in  the  barrel  of 
the  boiler  and  described  later  (fig.  5),  offers  some  real  advantages. 
It  is  lighter,  less  cumbersome,  easy  to  clean  and  maintain,  and 
its  introduction  does  not  necessitate  any  important  modifications 
in  the  smokebox.    Consequently  it  was  this  kind  of  apparatus 


deg.  to  662  deg.  Fall.),  some  favourable  results  have  been 
obtained. 

The  locomotives  compared,  one  using  saturated  steam  and 
the  other  superheated  steam,  are  both  of  type  35,  with  sis  coupled 
wheels  of  1600  m.  (oft.  3  in.),  with  bogie  in  front.  The  boiler 
has  a  round-topped  firebox,  the  roof  of  the  furnace  being  con- 
nected to  the  arch  by  vertical  stays.  The  firebox,  of  a  medium 
depth,  burns  coal  with  briquettes  varying  in  quantity  with  the 
weight  of  the  trains.  The  inside  cylinders  are  made  with  piston 
slide  valves  placed  above,  steam  l>eii!g  admitted  in  the  middle  of 
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that  the  Locomotive  Department  adopted  in  a  new  type  of 
powerful  locomotive  then  being  built  in  the  Cockerill  Works  at 
Seraing. 

At  the  same  time  another  important  question  presented  itself. 
Was  it  absolutely  necesary  to  superheat  the  steam  to  a  tem- 
perature reaching  300  deg.  to  350  deg.  Cen.  (572  deg.  to  662  deg. 
Fall.)  ?  It  is  evident  that  the  more  the  steam  is  superheated  the 
n.ore  necessary  it  becomes  to  give  attention  to  the  oiling  of  the 
piston  valves  and  cylinders  and  to  the  construction  of  the 
stuffing  box.  Witli  a  view  to  getting  a  clear  idea  of  the  actual 
amount  of  superheat,  some  trials  were  made  with  a  superheater 
of  small  surface  installed  in  the  barrel  of  one  of  the  locomotives, 
type  35,  which  will  be  described  later.  After  several  months  of 
experiments  it  has  been  recognised  that  the  utilisation  of  steam 
slightly  superheated  does  not  offer  any  appreciable  economy  of 
fuel  or  increase  of  power. 

On  the  other  hand,  with  the  Schmidt  apparatus  placed  on  a 
locomotive,  type  35  (figs.  2,  3,  and  i) ,  and  provided  with  steam  with 
a  temperature  varying  between  300  deg.  and  350  deg.  Cen.  (572 


the  valve.  This  arrangement,  with  the  Stephenson  valve  gear, 
involves  the  employment  of  a  rocking  shaft,  which  reverses  the 
position  of  the  valves  compared  with  those  having  the  exhaust 
port  in  the  middle  of  the  piston  valves. 

The  six  coupled  wheels  and  the  bogie  are  fitted  with  com- 
pressed air  brakes.  The  engine  is  illustrated  in  figs.  1,  2,  3,  and  4. 

The  principal  dimensions  are  given  in  the  following  table:  — 

Cylinders — 

Diameter    520  mm.  (20£  in.) 

Stroke    660  mm.  (26  in.) 

Working  pressure   14  atm.  (205  8  lb.  per  sq.  ft) 

Diameter  of  driving  wheels    1"600  m.  (5  ft.  3  in.) 

Heightof  centre  of  boiler  above  rail  2  650  m.  8  ft.  8,3e  in.) 

Tubes- 
Length    4-130  m.  (13  ft.  6i  in.) 

Exterior  diameter    50  mm.  (1J|  in.) 

Number    27 1 . 
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Hfating  surface — 

Tubes,  iQternal   158  25  m2.  (1,703  sq.  ft.) 

Fire-box    14*90  nr.  (160  sq.  ft.) 

Total   ......   173-15  in2.  (1,863  sq.  ft.) 

Grate  surface    2'84  m2.  (30|  sq.  ft.) 

Weight  in  running  order — 

1st  axle   9,740  k.  (9  5  tons). 

2nd  ,   9,740  k.  (9  5  tons). 

3rd    „    18,215  k  (17"9  tons). 

4th    17,850  k.  (17-5  tons). 

5th    ,   17,500  k.  (17-5  tons). 

Total  weight   72,965  k.  (7T8  tons). 

Adhesion  weight    53,565  k.  (52'7  tons). 

Tractive  effort  PJLL  =    16,128  k.  (15'8  tons). 


The  engine  provided  with  the  Schmidt  superheater  has  less 
heating  surface  than  the  above,  owing  to  the  substitution  of  21 
tubes  of  118  mm.  (4f  in.)  diameter  for  103  tubes  of  50  mm. 
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Fig.  4. 

(l"/l6in.).  For  this  locomotive  the  internal  heating  surface  in 
the  tube  is  98T0  m.2  (1,056  square  feet),  and  the  total  heating 
surface  is  130  056  m.2  (1,400  square  feet). 

The  exterior  superheating  surface  is  equal  to  27T5. 

The  superheater  proper  is  illustrated  in  figs.  2,  3,  and  4,  and 
consists  essentially  of  two  parts. 

(1)  A  series  of  iron  tubes  of  118  mm.  (4§  in.)  external  diameter, 
occupying  the  upper  part  of  the  nest  of  tubes  and  offering  like 
them  a  passage  for  flame  and  hot  gases. 

(2)  So.ne  U-shaped  tubes  grouped  in  pairs  among  the  flanit 
tubes  and  used  for  the  circulation  of  the  superheated  steam. 

A  steam  collector  in  several  divisions  is  placed  on  the  top  of  th 
smokebox.    Some  supplementary  parts  complete  the  system. 

There  must  also  be  a  diaphragm  to  close  the  flame  tubes  when 
steam  does  not  circulate  in  the  superheating  tubes.  This 
diaphragm  is  handled  by  the  aid  of  a  lever  near  the  engine 
driver. 

A  mercury  thermometer  shows  the  temperature  of  the  super- 
heated steam  at  the  entrance  of  the  steam  pipe.  The  degree  of 
superheat  is  read  on  a  graduated  quadrant  placed  in  the  cab. 


The  large  flame  tubes,  which  are  of  solid  drawn  iron,  are 
screwed  into  the  firebox  tube  plate  and  expanded  in  the  smokebox 
tube  plate. 

The  superheating  tubes,  also  of  solid-drawn  iron,  are  pro- 
tected against  the  action  of  the  flame  at  the  fire  end  by  cast- 
steel  caps. 

In  the  smokebox  these  tubes  are  expanded  into  flanged 
bushes  fixed  by  bolts.  The  tightness  is  assured  by  means  of 
asbestos  joints. 

Copper,  bronze,  and  brass  are  usually  excluded  from  all  parts 
that  come  in  contact  with  the  superheated  steam.  For  this 
reason  the  steam  pipes  are  of  iron,  and  the  joints  between  these 
pipes  and  the  cylinders  are  formed  with  cast-iron  flanges. 

The  metallic  packings  of  the  piston  rods  and  valve  spindles  are 
composed  of  cast  rings  and  white  metal,  the  contact  of  which  on 
the  rod  is  obtained  by  a  spring  permitting  small  side  movements 
of  the  rod. 

The  slide  valves  are  cylindrical  with  steam  admission  in  the 
middle  of  the  valve,  which  reduces  the  packing  to  simple  bronze 
rings  with  lubricating  grooves.  The  slack  between  each  valve 
and  the  cylindrical  chamber  against  which  it  rubs  is  closed  by 
means  of  three  cast-iron  rings  of  suitable  section,  the  steam 
pressing  on  the  interior  of  the  principal  segment. 

The  oiling  of  the  cylinders  and  valves  is  done  by  a  lubricator 
in  six  sections.  The  lubricant  used  is  a  mineral  oil  with  a  high 
flash  point. 

The  trials  of  these  two  locomotives  took  place  with  goods  trains 
of  accelerated  speed  and  local  passenger  trains  running  on  the 
Luxemburg'  line,  the  extremely  undulating  profile  of  which  con- 
tains many  inclines  of  16  per  1,000. 

Each  locomotive  worked  twenty-four  goods  trains  weighing 
250  tonnes  (246  tons),  and  twelve,  passenger  trains  weighing  an 
average  of  150  tonnes  (147  6  tons).  The  total  journey  made  by 
each  engine  amounted  to  11,500  kilometres  (7,146  miles).  The 
saving  of  coal  per  train  kilometre  in  favour  of  the  superheated 
steam  engine  was  found  to  be  13  33  per  cent,  and  the  water  con- 
sumption was  reduced  18  per  cent.  On  the  other  hand,  the 
expenses  of  lubricating  increased  in  a  fixed  proportion. 

After  four  months  of  trials  on  the  Luxemburg  line,  more  pre- 
cise experiments  were  organised  with  the  through  passenger 
trains  on  the  Brussels  and  Charleroi  line,  which  has  a  series  of 
inclines  of  13  per  1,000.  For  ten  days,  during  which  the  climatic 
conditions  remained  invariable,  these  two  locomotives  hauled 
alternately  the  same  train  of  250  tonnes  (246  tons).  The  saving 
in  favour  of  the  superheated  steam  locomotive  amounted  to  12'5 
per  cent  for  fuel  and  15'5  per  cent  for  water.  Moreover,  the 
speed  raised  at  the  top  of  the  incline  showed  an  average  increase 
of  9  5  per  cent,  all  the  conditions  being  exactlv  the  same. 

As  regards  maintenance,  the  superheated  steam  locomotive, 
type  35,  has  not  required  special  attention  during  its  \\  year's 
service. 

These  early  favourable  results  have  led  to  the  Belgian  State 
Railway  venturing  on  the  application  of  superheat  to  locomotives 
on  a  larger  scale.  With  this  in  view  twenty-five  locomotives, 
comprising  five  different  types,  all  provided  with  the  Schmidt 
superheater  described  above,  are  actually  in  course  of  con- 
struction or  are  about  to  be  put  to  work. 

Amongst  these  last  are  a  certain  number  of  locomotives  of 
type  35,  which  have  fully  confirmed  the  favourable  results 
obtained  by  the  first  engine  of  this  kind. 

Among  the  number  of  services  actually  and  successfully  run  by 
these  engines  is  to  be  particularly  noted  the  hauling,  from 
Brussels  to  frontier,  of  express  trains  going  to  Paris.  These 
trains,  whose  tare  weight  of  vehicles  exceeds  340  tonnes  (334f 
tons),  surmount  the  17  kilometres  (10'56  miles)  separating  Mons 
and  the  frontier  in  17  minutes,  against  a  continuous  up  grade 
with  inclines  varying  from  1  in  125  to  1  in  55. 

Cockerill  Superheater  for  Compound  Locomotives. 

It  is  seen  from  the  preceding  that  it  is  now  known  that  super- 
heated steam  as  applied  to  locomotives  is  susceptible  of  giving 
remarkable  results  which  come  within  the  domain  of  practice. 
The  State  Railway  has  decided  to  persevere  with  their  experi- 
ments in  combining  superheat  with  compounding,  because  they 
perceive  that  there  is  a  most  interesting  question  to  elucidate. 

Is  it  more  economical  to  divide  the  superheater  into  two  parts 
in  such  a  manner  as  to  raise  the  temperature  at  the  entrance 
to  both  the  H.P.  and  the  L.P.  cylinders,  or,  on  the  other  hand,  to 
devote  the  whole  power  of  the  apparatus  to  superheating  the 
steam  before  it  enters  the  L.P.  cylinders?  The  Cockerill  Com- 
pany, after  numerous  investigations,  have  just  completed  a  super- 
heater that  will  enable  them  to  settle  this  question. 

This  entirely  new  system  is  beina1  continually  tested  on  a  series 
of  compound  engines,  with  four  cylinders,  and  six  coupled  wheels 
of  I  SO  m.  diameter  (5  ft.  10  in.  diameter1),  with  a  bogie.  This 
locomotive,  called  196?".?,  possesses  a  boiler  having  an  interior 
diameter  of  165  m.  (5ft.  5in.)  diameter,  and  is  pressed  to 
15'5  atm.  (227  1b.  per  square  inch).  The  H.P.  cylinders  are 
inside  and  connected  to  the  leading  coupled  axle;  the  L.P. 
cylinders  are  outside  and  drive  the  second  axle.  The  four 
cylinders  are  placed  on  the  transverse  axis  of  the  bogie.  The 
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two  valve  motions  of  the  Walschaert  type  are  outside.  They 
present  several  peculiarities  due  to  the  employment  of  cylindrical 
valves,  with  the  steam  introduced  in  the  middle.  The  leading 
dimensions  of  the  engine,  type  19bis,  are  shown  in  the  table 
below. 

Diameter  H.P.  cylinders    =       0  36  =  14,\in. 

L.P.  "    .,    =       0  62  =  24fin. 

Stroke   =       0'68  =  26ff  in. 

Initial  pressure   =      lo'o  atm.      =  2271b.  persrq.  in. 

Diameter  of  driving  wheels    =        1'80  m.       =  5  ft.  11  in. 

Height,  rail  to  cent: e  of  boiler...    =       2'80  m.       =  9  ft.  2|  in. 

Tubes- 
Length  of    =       4  0  m.        =  13  ft.  1|  in. 

...  ,  .,  ,.  ,  i;=  30  of  107  mm.  =  in. 
Is  umber  and  outside  diameter  j  =  2ig  q{  5Q  mm  =  JJj  in 

Heating  surface — 

Interior  of  tubes    =  157"62  m'-'.        =  1,696*6  sq.  ft. 

Of  fire-box   =    18-35  nr.        =    197"5  „ 

175-97  nr.        =  1,894-1  „ 

Area  of  grate   3*01  nr.        =  .  ^32-3  sq.  ft. 


the  pipe  G,  lodged  in  the  interior  of  the  barrel  to  enable  it  to 
enter  the  compartment  H.  From  there  the  steam  goes  into  the 
superheating  tubes  (the  right  set),  and  arrives  by  the  pipes  K 
leading  toward  the  L.P.  cylinders. 

Second  Case:  Superheat  at  the  Entrance  of  L.P.  Cylinder. — 
The  valve  B  is  placed  by  the  driver  in  a  position  that  diverts  the 
direction  of  the  steam  directly  from  the  regulator  into  the  pipe 
L;  from  there  it  goes  to  the  H.P.  cylinders  after  having  passed 
through  the  valve  B1  and  the  delivery  pipes  E.  On  leaving  the 
H.P.  cylinders  the  steam  traverses  the  pipes  F,  the  valve  B', 
and  enters  into  the  collector  D.  From  the  front  it  passes  back 
through  the  left  set  of  superheater  tubes  and  arrives  at  the 
compartment  C.  From  this  it  passes  through  the  valve  B  into 
the  compartment  H,  and  traverses  through  the  right  group  of 
superheater  tubes,  whence  it  goes  into  the  collector  J,  and  from 
there  by  the  delivery  pipes  K  into  the  L.P. 

A  locomotive  of  type  I9bis,  showing  this  pattern  of  super- 
heater, is  exhibited  in  the  Liege  Exhibition.  Trials  are  going 
to  be  continued  with  a  second  identically  similar  engine,  to 
determine  which  is  the  more  advantageous  mode  of  working  to 
adopt  for  the  new  superheater. 

It  is  manifest  that  if  the  superheat  is  required  at  the  entrance 
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The  apparatus  for  superheating  the  steam  may  be  used  in  two 
ways.  One  may  heat  the  steam  near  to  the  entrance  to  the  H.P. 
cylinder,  and  afterwards  near  to  those  of  the  L.P.  cylinders,  or 
at  the  entrance  of  the  L.I',  only.  The  superheater  shown  in 
fig.  5  indicates  the  general  arrangement,  comprising  two  series 
of  large-flame  tubes  containing  the  circulating  pipes  intended 
to  superheat  the  steam. 

The  role  of  the  compartments  C  and  IT  is  placed  inside  the 
barrel,  and  of  the  collectors  J  and  D,  installed  in  the  smokebox, 
will  be  dealt  with  later  on  in  connection  with  the  explanation 
of  the  working  of  the  apparatus. 

In  B  there  is  a  valve  with  three  pistons  intended  to  divert  the 
steam  coming  from  the  regulator  towards  the  compartment  C, 
or  into  the  tube  L,  according  as  it  is  required  to  operate  the 
superheat  to  H.P.  and  LP.,  or  to  L.P.  only.  The  movements 
of  the  valve  B  are  automatically  repeated,  thanks  to  the  presence 
in  the  tube  L  of  the  indontically  similar  valve  located  within  B1. 
The  destinations  of  the  different  pipes  are  made  clear  by  follow- 
ing the  course  of  the  steam  as  explained  below. 

Fir.<t  Case:  Superheat  at  the  Entrance  of  H.P.  and  L.P. — The 
steam  on  leaving  the  regulator  A  makes  its  way,  after  passing 
B,  towards  the  compartment  C;  from  there  it  traverses  the  left 
set  of  superheater  tubes  and  enters  the  collector  D,  whence  it 
goes  to  the  H.P.  cylinders  by  passing  through  the  valve  B1  and 
pipes  E. 

The  superheated  steam,  after  doing  work  in  the  H.P.  cylinders, 
goes  out  by  the  exhaust  pipe,  traverses  the  valve  B1,  after  that 


of  the  L.P.  cylinders  only,  it  will  be  possible  to  dispense  witli  a 
certain  number  of  parts  of  the  superheater,  and  by  that  means 
remedy   the  obstruction  in  the  smoke  box. 


Messrs.  Elliott  Brothers,  Century  Works,  Lewisham, 
London,  call  our  attention  to  the  fact  that  their  arrangements 
with  the  'Western  Electrical  Instrument  Company  has  termi- 
nated. They  have,  however,  a  stock  of  Western  instruments  in 
hand,  and,  besides  undertaking  repairs,  are  placing  on  the 
market  improved  patterns  of  moving  coil  instruments. 

Spraying  Water. — The  system  of  spraying  water,  with  the 
object  of  cooling  it,  is  now  being  recognised  as  an  effective 
method  of  securing  water  at  a  required  temperature.  A  great 
number  of  plants  are  successfully  at  work  in  various  parts  of 
the  country,  in  which  the  Simplex  spraying  nozzle,  invented  by 
Messrs.  Gjers  and  Harrison,  of  Middlesbrough,  is  the  means 
employed  for  breaking  up  the  hot  water  into  spray  and  so  cool- 
ino-  it  There  are  seven  plants  at  nresent  under  construction, 
to  deal  with  126,000,  100,000,  70,000,  35,000,  21s000,  9,000, 
and  6,o00  gallons  of  water  per  hour.  Two  of  these  are  natural 
draught-cooling  towers,  the  nozzles  being  placed  inside  the 
towers,  which  thus  become  large  chimneys,  drawing  in  fresh 
air  at  the  bottorn,  which  is  passing  through  the  spray  effects  the 
cooling  of  the  water. 
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INCORPORATED    MUNICIPAL  ELECTRICAL 
ASSOCIATION'S  CONVENTION. 

The  first  of  the  papers  read  was  by  Councillor  A.  Sinclair, 
entitled,  "Load  Factor:  Its  Effect  upon  an  Electri  = 
city  Station."  The  author,  by  a  series  of  charts  and 
diagrams,  showed  how  improvement  was  effected  by  the 
inclusion  of  public  lighting,  motor  loads,  and  traction 
loads.  A  general  case  was  considered  based  upon  average 
results  in  a  town  of  100,000'  to  150,000  inhabitants.  The 
lighting  gave  a  load  factor  of  10  per  cent,  public  lighting 
50  per  cent,  pcwer  42  per  cent,  and  traction  47  per  cent. 
This,  assumed  on  a  proper  relative  base,  gives  a  combined 
load  factor  of  2314  per  cent.  Turning  to  costs,  curves 
showing  the  relation  between  works  costs  and  total  charges 
per  unit  and  load  factor  were  very  instructive,  also  including 
the  inclusion  of  interest  and  sinking  fund,  taking  a  capital 
expenditure  of  £120  per  kilowatt  of  maximum  demand  and 
5J  per  cent  for  interest  and  sinking  fund.  The  collective 
result,  gives  1"836  pence  per  unit  as  total  cost,  which  is 
only  half  the  cost  of  private  lighting  alone.  The  purport 
of  the  paper  was  to  show  the  necessity  of  electricity 
departments  vigorously  pushing  the  different  branches  of 
their  business,  in  order  to  cope  with  possible  supply  in  bulk. 

Presidential  Addkess. 
The  following  is  an  abstract  of  Mi-.  F.  A.  Newington's 
address  at  Edinburgh  on  June  27th,  1905  :  — 

I  have  to  thank  you  for  the  great  honour  you  have  done  me  in 
electing  me  your  president  for  this  year. 

This  is  our  tenth  annual  meeting,  and  since  the  formation  of 
the  association  the  membership  lias  increased  nearly  tour  times 
during  thin  period. 

The  period  for  repayment  of  loans  has  been  very  carefully 
considered,  and  this  association  has  come  to  the  conclusion  that 
about  thirty  years  is  the  average  life  of  electrical  plant.  There 
is,  however,  still  no  standard  period  for  repayment.  Quite 
recently  the  Local  Government  Board  has  granted  loans  on  what 
appears  to  be  far  too  short  a  term  for  repayment. 

The  methods  of  dealing  with  the  profits  of  electricity  supply 
undertakings  is  still  a  difficult  question.  In  the  event  of  the 
general  rates  not  being  sufficient  to  meet  the  expenditure,  it  is 
a  very  easy  way  out  of  the  difficulty  to  take  a  few  thousand 
pounds  of  the  surplus  of  the  electricty  undertaking,  and  so  save 
an  increase  in  the  rates  the  following  year,  but  this  seems  to 
be  a  short-sighted  and  dangerous  policy,  at  anyrato  until  the 
full  statutory  amount  of  10  per  oent  of  the  capital  expended 
has  been  placed  to  the  reserve  fund.  And,  further,  unless  a 
similar  sum  is  contributed  by  the  gas  undertaking  it  is  unfair. 
If  electricity  was  universally  used,  a  contribution  to  the  rates, 
although  undesirable,  would  then  be  borne  more  evenly  than 
kinder  present  conditions.  Perhaps  with  a  tramway  under- 
taking it  is  rather  different,  as  at  present  there  is  not,  as  a  rule, 
any  direct  competition,  but  even  here  it  seems  that  the  poorer 
part  of  the  population  (that  is,  those  who  most  use  the  tramways) 
are  being  asked  to  bear  part  of  the  taxation  of  the  rich. 

The  other  side  say  that  as  any  loss  would  have  to  be  home 
by  the  rates,  it  is  only  right  that  the  undertaking  should  pay 
something  for  this  security.  But  is  there  much  in  this  argu- 
ment? As  a  rule  the  undertaking  pays  its  way  after  the  first 
year  or  two.  Although  the  majority  of  undertakings  are  build- 
ing up  their  reserve  fund  as  quickly  as  possible,  still  it  seems 
that  we  are  not  any  nearer  to  a  fixed  rule  about  this  .than  we 
were  ten  years  ago. 

Depreciation  of  plant  is  closely  connected  with  the  reserve 
fund.  If  the  loans  are  paid  off  in  twenty-five  or  thirty  years 
and  the  reserve  fund  is  made  up  to  the  full  amount,  is  it 
necessary  to  further  depreciate  the  plant?  This  largely 
depends  upon  the  life  of  the  plant,  and  if  this  will,  on  the 
average,  last  the  period  of  the  loan,  there  does  not  seem  to  be  any 
need  of  a  depreciation  fund  as  far  as  the  life  of  the  plant  is 
concerned.  Municipal  undertakings  in  this  respect  are  working 
under  different  conditions  to  companies.  Electricity  supply 
companies  have  a  definite  number  of  years,  forty-two  in  most 
cases,  during  which  they  are  given  statutory  powers  to  supply 
electricity  in  a  given  area,  but  at  the  end  of  that  period  the  local 
authority  can  buy  up  the  undertaking,  not  as  a  going  concern, 
but  simply  at  the  then  value  of  the  plant.  That  is,  the  business 
connection  which  the  company  has  built  up  during  these  years, 
or  goodwill,  is  not  worth  anything.  Now  consider  a  municipal 
undertaking.  The  capital  has  to  be  paid  off  in  from  twenty-five 
to  thirty  years  as  a  rule.  At  the  end  of  this  period  how  do  we 
stand?    Buildings  will  still  be  quite  good;  the  copper  in  the 


mains  will  be  of  very  considerable  value  even  if  the  insulation 
is  not,  and  if  our  machinery  has  been  kept  in  good  order  by 
general  maintenance  and  perhaps  by  calling  on  the  reserve  fund 
for  special  cases,  our  successors  will  be  in  the  very  comfort  iblo 
position  of  having  a  good  business  bequeathed  to  them  along 
with  a  very  considerable  amount  of  plant  without  having  to  pay 
anything  for  it.  The  loan  having  been  paid  off,  they  will  be  free 
to  borrow  again  to  replace  machinery  if  necessary.  Moreover, 
if  the  local  authority  at  any  time  during  the  period  of  the  loan 
or  after  is  desirous  of  selling  the  undertaking,  judging  from 
towns  where  the  local  authority  has  purchased  from  a  company, 
they  will  be  able  to  command  a  very  considerable  sum  for  good- 
will. It  seems  therefore  that  local  authorities  are  very  much 
better  situated  in  this  respect  than  are  companies. 

There  is  another  side,  however,  to  this  question  of  depreciation 
which  must  be  kept  in  view.  It  would  be  very  unwise  to  say 
that  the  type  of  machinery  in  use  to-day  will  also  be  installed 
twenty  or  thirty  years  hence.  But  unless  some  entirely  new 
method  of  generating  electricity  is  discovered,  any  improve- 
ments that  can  be  made  in  either  steam  or  gas  engines  would 
not  warrant  the  displacement  of  the  present  very  efficient  steam 
engine.  With  coal  costing-  about  Jd.  per  unit  (and  this  figure 
we  are  all  gradually  reaching)  enormous  economies  would  have 
to  be  obtained  with  any  new  method  of  generation  before  it 
would  pay  us  to  do  away  withour  present  machinery. 

But  we  must  not  forget  that  we  may  have  to  face  some 
altogether  new  form  of  artificial  illuminant,  and  therefore  it 
would  seem  a  sound  business  policy  to  form  a  depreciation  fund 
over  and  above  the  reserve  fund  in  order  to  meet  an  emergency 
of  this  kind. 

At  the  start  of  an  electricity  supply  undertaking  the  output 
is  frequently  under-estimated,  and  so  small  units  of  machinery 
are  put  down.  After  a  few  years  these  are  found  to  be  incon- 
venient to  work,  although  still  quite  suitable  in  other  respects. 
This  alsoshould  be  provided  for  by  means  of  a  depreciation  fund. 

In  connec  tion  with  the  finance  of  municipal  electrical  under- 
takings, it  is  exceedingly  satisfactory  to  notice  how  many  more 
towns  are  now  making  a  profit,  and  in  many  instances  large 
profits,  as  compared  with  a  few  years  ago.  In  the  table  of  costs 
in  the  Electrical  Times' bi  25th  May,  1905,  the  number  of 
tnuniciapl  electric  supply  undertakings,  not  including  tram- 
ways, making  a  profit,  is  115,  the  surplus  being  about  ,£436, 000. 
Those  showing  a  loss  are  67  in  number,  the  amount  being 
.£69,480.  Of  these  67  towns,  42  have  only  completed  their  third 
year  of  working.  The  figures  given  in  the  table  of  costs  for  a 
corresponding  date  in  1902  are  46  towns  with  a  surplus  of  about 
£89,000,  and  53  towns  with  a  loss  of  ,£86,500. 

Gas  experts  have  succeeded  in  very  much  improving  the  incan- 
descent gas  mantle,  so  much  so  that  it  is  now  very  suitable 
for  the  lighting  of  streets  where  a  large  amount  of  light  is 
not  necessary,  and  where  therefore  arc  lamps  would  be  too  power- 
ful. Just  at  present  there  does  not  seem  to  be  any  form  of 
electric  lamp  than  can  quite  compete  with  the  incandescent  gas 
mantle  for  this  purpose.  There  aire  some,  new  forms  of  electric 
lamps  more  or  less  in  the  experimental  stage  at  present  that 
appear  to  be  very  promising,  as  they  are  exceedingly  economical. 
We  may,  therefore,  very  soon  expect  to  have  a  lamp  that  can  be 
used  for  side  street  lighting  at  a  less  cost  than  the  incandescent 
gas  mantle. 

During  the  last  ten  or  twelve  years  enormous  improvements 
have  been  made  in  the  manufacture  of  machinery  for  generating 
electricity,  but  unfortunately  very  little  if  any  advance  has  been 
made  in  the  wiring  of  houses  or  other  buildings  for  electric 
light.  This  work,  as  a  rule,  does  not  come  directly  under  our 
care,  but  it  is  a  matter  that  may  very  seriously  affect  us. 

The  poor  quality  of  the  material  used  and  the  unsatisfactory 
way  in  which  the  work  is  carried  out  are  certain  to  give  trouble. 
So-called  india-rubber  insulation  for  electric  conductors  fre- 
quently contains  from  50  per  cent  to  60  per  cent  of  something 
that  is  not  rubber  at  all.  The  elastic  properties  of  this  mixture 
soon  disappear  ,  and  it  becomes  hard  and  brittle.  If  there  is  any 
moisture  in  the  pipes  the  insulation  fails,  and  then  the  house 
has  to  he  re-wired.  What  will  be  the  result  of  this?  Will  the 
consumer  be  content  to  be  frequently  having  some  of  his  lamps 
out  of  order,  and  after  a  period  of,  say,  ten  years  find  it 
necessary  to  re^wire  his  house?  Will  he  not  rather  be  inclined 
to  think  that  electric  light  wiring  and  fittings  are  too  uncertain 
and  expensive  to  keep  up,  and  so  go  back  to  some  other  form  of 
artificial  illumination.  The  material  now  very  generally  used 
for  insulation  is  not  nearly  so  good,  on  account  of  the 
high  price  of  rubber,  as  that  employed  ten  years  ago.  As  iron 
pipes  are  now  very  generally  used  for  protecting  the  wiring,  a 
better  insulation  for  the  conductors  is  required  than  in  the  days 
when  wood  casing  was  practically  the  only  material  used.  For 
small  houses  where  exposed  wires  would  not  be  objectionable  is 
there  any  need  for  iron  pipes  or  other  expensive  protection  for  the 
wires?  During  the  last  year  or  two  fire-proofed  cables  have  been 
introduced.  As  a  rule,  the  fire-proofing  is  quite  efficient,  and  as 
Ear  as  can  be  seen  at  present  does  not  have  any  harmful  effect 
on  the  rubber.    A  system  in  which  fire-proofed  cables  are  used, 
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carried  on  suitable  insulators  fixed  to  the  walls  or  ceilings, 
should  be  perfectly  good.  The  insulation  of  the  cables  would 
require  to  be  of  high  quality,  and  good  workmanship  would  be 
necessary,  but  the  cost  should  be  considerably  less  than  with  the 
present  system  with  poor  quality  material.  The  re-wiring  of 
this  when  necessary  would  also  be  an  easy  matter.  On  the 
Continent  it  is  usual  to  see  ordinary  twin  flexible  wires  fixed 
to  the  walls,  often  without  insulators,  and  these  do  not  seem 
to  give  trouble.  The  pressure  there  is  lower  than  is  generally 
u-.ec!  in  this  country,  but  with  good  material  and  workmanship 
this  system  should  he  quite  suitable.  The  cost  of  installing 
electric  light  is  a  very  serious  consideration  to  the  small  house- 
holder. 

The  present  position  of  supply  authorities  as  regards  the  power 
to  enforce  wiring  regulations  is  vague  and  unsatisfactory.  On 
account  of  the  use  of  inferior  material  and  of  bad  workmanship 
hies  have  occurred  through  electricity.  This  in  time  may  shake 
the  confidence  of  the  public  in  the  safety  of  electric  light.  In 
the  Electric  Lighting  Acts,  and  also  in  most  provisional  orders, 
there  are  clauses  which  may  be  taken  to  give  the  undertakers 
the  necessary  powers  to  enforce  good  work.  But  as  these  are 
not  so  definite  as  might  be  desired,  your  council  are  now  con- 
sidering this  matter  with  the  view  of  asking  the  Board  of  Trade 
to  sanction  wiring  regulations  which  will  as  far  as  possible  ensure 
the  safety  of  the  public  from  the  risk  of  fire. 

The  president  last  year  referred  to  the  testing  of  consumers' 
lamps.  This  has  been  taken  up  very  energetically  by  Mr. 
Wilkinson,  in  Harrogate,  who  has  made  arrangements  so  that 
consumers  or  contractors  can  have  their  lamps  tested  at  a 
nominal  charge.  Although  testing  the  lamp  when  new  will  not 
prevent  the  consumer  from  using  it  after  its  useful  life  is  past, 
it  will  at  anyrite  ensure  that  the  lamps  when  new  are  efficient. 
This  seems  a  simple  way  to  prevent  the  consumer  buying  low- 
priced  inefficient  lamps  simply  because  they  are  cheap  at  first. 
I  think  the  majority  of  users  of  electric  light  will  be  very  glad 
to  buy  lamps  that  have  been  tested  and  certified  by  the  cor- 
poration. This  matter  is  now  being  carefully  considered  by  a 
committee,  of  this  council,  and  suitable  rules  and  conditions  are 
heing  drawn  up  which  will  lie  issued  very  shortly. 

One  of  the  aims  of  a  municipal  electrical  iindertaking  is  to 
utilise  the  machinery  during  the  daytime  as  much  as  possible, 
and  therefore  electricity  for  power  or  heating  purposes  is  sold 
at  a  low  rate.  But  there  is  a  weak  point  in  this  arrangement. 
The  motors  are  u>ed  during  the  time  of  maximum  lighting  load 
during  the  winter  months,  and  therefore  additional  machinery 
must  be  provided  for  them.  If  we  can  arrange  for  the  motors 
to  be  switched  off  during  the  two  or  three  hours  of  maximum 
load  for  lighting  in  the  four  winter  months,  extra  machinery 
will  not  be  required,  and  so  a  very  low  rate  can;  be  charged.  This 
system  is  just  now  being  adopted  in  Edinburgh,  and  is  also  in 
forte  in  a  few  other  cities. 

On  analysing  the  consumption  of  electricity  by  motors,  it  is 
generally  found  that  the  load  factor  is  extremely  low.  The 
following  figures  show  the  average  number  of  hours  a  day  during 
which  the  total  power  installed  is  used  for  different  classes  of 
work  in  Edinburgh. 

Totnl  H  P.        Full  load. 
Purpose.  installed.      Hours  per  day. 

Elevators   610  "9 

Butchers  and  bakers   180  127 

Printing  works    1,327  1  52 

Breweries   247  113 

Joiners  and  builders    1,057  T85 

Engineering  works    981  2  08 

Laundries   40  287 

Aerated     water     works  and 

bottling  stores    28  3  27 

Unfortunately  these  figures  refer  to  kilowatts  installed,  not 
to  maximum  kilowatts  required,  but  they  show  that  the  whole 
plant  would  only  be  used  for  an  exceedingly  short  time  each 
day.  From  these  figures  it  is  quite  certain  that  the  total  power 
used  at  any  one  time  is  not  half  the  power  installed,  and  so  the 
hours  per  day  can  at  least  be  doubled,  but  even  then  the  load  factor 
would  not  be  good.  As  the  cost  of  generating  electricity  will  be 
in  inverse  proportion  to  the  load  factor  of  the  motors,  this 
should  he  considered  when  fixing  the  price  of  electricity  for  power 
purposes. 

The  above  figures  are  not  of  very  much  value,  because  they  do 
not  tell  us  how  much  of  the  motor  load  overlaps  the  lighting 
load.  In  connection  with  the  large  Power  Bill  now  before 
Parliament,  a  good  deal  has  been  said  about  the  diversity  factor, 
but  is  this  not  overrated?  As  a  rule  factories  shut  down  at 
about  the  same  hour,  say  six  o'clock  in  the  evening,  and 
probably  the  motors  are  in  use  more  or  less  up  to  the  time  of 
stopping. 

In  oonclusion,  I  would  suggest  that  the  members  of  this 
association  would  be  collecting  very  valuable  data  if  they  could 
find  out  how  the  motors  connected  to  their  system  are  used 
during  the  hours  of  maximum  lighting  load  in  the  winter  months. 


STEEL:  ITS  MANUFACTURE  AND  CLASSIFI- 
CATION, WITH  SPECIAL  REFERENCE  TO 
HARDENING  AND  TEMPERING. 

(Continued  from  page  1037,  vol.  xxxi.) 

High-speed  Steel. — The  term  high  speed  steel  has 
arisen  owing  to  the  retention  of  hardness  at  a  higher 
temperature  than  carbon  steel  will  stand ;  consequently 
the  steel  which  we  now  call  high-speed  steel  is  capable  of 
performing  a  great  amount  of  work,  and  at  higher  speeds 
than  ordinary  steels,  because  the  cutting  speeds  at  which 
this  class  of  steel  is  worked  generates  heat  that  will  draw 
the  temper  of  ordinary  carbon  steel.  Consequently  the 
high-speed  steel  is  both  useful  and  economical  for  many 
purposes  of  roughing-out  work. 

Hardening'  in  General. — The  hardeuing  and  tempering 

of  a  piece  of  steel  is  an  operation  which  to  the  casual 
observer  may  appear  a  very  simple  one,  but  it  is 
undoubtedly  one  of  the  most  delicate  operations  in  con- 
nection with  mechanical  art. 

The  quantity  and  variety  of  tools  and  other  steel  articles 
that  are  handled  in  the  Midlands  ate  so  numerous  that 
if  is  hardly  possible  to  give  a  detailed  description  of  the 
rules  and  methods  for  forging,  hardening,  and  tempering 
that  can  be  applicable  to  the  whole. 

In  the  colour-tempering  list,  Table  IX.,  will  lie  seen  a 
few  ordinary  tools  that  are  in  daily  use  in  our  local 
workshops^  to  say  nothing  of  the  hundreds  of  special  tools 
not  included  in  the  list,  each  requiring  a  slightly  different 
treatment. 

There  are  certain  fundamental  laws  and  principles 
relating  to  these  matters,  and  if  these  are  duly  and  properly 
observed,  and  correct  methods  adopted,  they  will  invariably 
lead  to  satisfactory  results.  In  the  book,  "  Machines  and 
Tools  Employed  in  the  Working  of  Sheet  Metals " — - 
published  by  the  Technical  Publishing  Co:  Limited,  287, 
Deansgate,  Manchester — it  is  mentioned  how  necessary  it  is 
to  exercise  special  care  in  heating  a  tool  to  the  required 
temperature  before  plunging  it  into  the  cooling  bath  for 
quenching,  the  principal  points  of  importance  to  remember 
being  gradual  and  uniform  heating,  and  the  quenching  to 
be  done  in  a  plentiful  supply  of  fresh  clean  water  and 
brine,  or  rain  water  and  brine. 

TABLE  IX. — Colours  for  Tempering. 


Faint  straw. 


Scrapers  for  brass 
Steel  engraving  tools 
Light  turning  tools 
Hammer  faces 
Planing  tools  for  steel 
Planing  tools  for  iron 
Paper  cuttir  g  knives 
Wood  engraving  tools 
Flat  drills 
Milling  cutters 
Wire  drawing  plates 
Boring  cutters 


Brownish  yellow. 


Screw  cutting  dies 

Leather  cutting  dies 

Taps 

Chasers 

Bock  drills 

Punches  and  dies 

Reimers 

Shear  blades  for  metal 
Gauges 

Stone  cutting  tooU 
Plane  iron 
Twist  drills 
Wood  borers 


Light  purple.        Dark  blue. 


Cold  chisels  for 
steel 

Axes  and  adzes 

Cold  chisels  for 
cast  iron 

Firmer  or  mor- 
tising chjaels 

Cold  chisels  for 
wrought  iron 

Circular  saws 
for  metal 


Screwdrivers 
Springs 


A  steel  high  in  carbon  will  harden  at  a  low  heat,  as 
compared  to  the  temperature  necessary  for  a  steel  con- 
taining a  low  percentage  of  carbon,  which  fact  makes  it 
essential  for  the  workman  to  have  some  knowledge  as  to 
the  carbon  content  of  the  steel  he  is  handling ;  also  he 
should,  at  least,  have  an  approximate  idea  as  to  the  correct 
temperature  to  which  the  steel  had  best  be  heated.  What 
an  important  item  the  latter  is  will  be  seen  when  we  come 
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to  consider  the  actual  application  of  the  recalescence  curve 
for  fixing  the  correct  hardening  temperature. 

At.  all  stages-  in  its  manipulation  steel  should  be 
thoroughly  and  uniformly  heated  ;  that  is,  in  the  forge 
and  rolling  mill,  in  the  smith's  shop,  as  well  as  in  the 
hardening  and  tempering  shop,  for  if  a  piece  of  steel  is 
hotter  in  one  part  than  another  the  expansion  is  necessarily 
variable ;  consequently  contraction  in  hardening  will  also 
vary,  there  being  higher  tension  in  one  part  than  in 
another,  resulting  in  either  a  warped  or  a  cracked  tool. 

In  the  forge  irregular  heating  means  irregularity  in 
forging ;  consequently  inequality  of  tension  in  the  article 
when  in  the  rough-forged  state.  But  a  reasonable  amount 
of  care  on  the  part  of  a  blacksmith  will  prevent  trouble 
from  this  cause. 

It  is  advisable  to  always  thoroughly  anneal  a  piece  of 
steel,  whether  a  forging  or  cut  from  the  bar,  before 
machining  it  into  a  tool,  as  the  annealing  process  will 
relieve  the  tension  that  has  been  created  by  the  hammering. 
In  fact,  it  will  be  found  beneficial  and  economical  to 
anneal  twice ;  that  is,  once  before  rough  machining,  and 
a  second  annealing  before  finishing.  The  risk  of  a  crack 
is  thereby  reduced  almost  to  nil,  because  you  are  able  to 
obtain  greater  regularity,  besides  reduction  of  tension. 
Then  in  heating  for  hardening :  if  you  are  successful  in 
giving  the  steel  a  regular  supply  of  heat  and  equal  expan- 
sion throughout,  a  reasonable  amount  of  care  in  quenching 
will  result  in  a  regularity  of  contraction  ;  consequently, 
when  these  conditions  are  combined,  little  fear  need  be 
entertained  as  to  failure  in  hardening.  As  regards 
the  quenching  medium,  a  temperature  suitable  for  the 
quenching  water  is  CO  deg.  Fah.,  and  in  summer  time  the 
water  in  a  tank  will  be  somewhere  near  this  temperature, 
so  that  it  is  really  only  during  the  winter  months  that 
any  special  precaution  is  required,  because  the  water,  if 
exposed  to  the  open  air,  may  be  at  any  temperature 
between  32  deg.  and  45  deg.  Fah.,  according  to  the  weather 
prevailing  at  the  time.  Under  these  conditions  the  tem- 
perature of  the  water  then  should  be  raised  to  about 
60  deg.  Fah.  Of  course,  some  judgment  is  required  in 
these  matters. 

What  is  really  required  is  more  care  in  the  heating,  and 
if  steel  firms  would  trouble  the  engineer  a  little  less  about 
water  temperatures  and  replace  the  terms  cherry  red, 
incipient  cherry  red,  bright  cherry  red,  clear  cherry  red, 
bright  red,  dull  red,  yellow,  orange,  deep  orange,  clear 
orange,  white,  bright  white,  and  dazzling  white  with 
some  reliable  information  as  to  the  actual  temperature  for 
heating  the  particular  brands  and  tempers  of  steel,  the 
results  would  doubtless  lie  beneficial  to  all  concerned. 

It  really  seems  wonderful  that  some  workmen 
have  been  so  successful  when  working  on  the 
colour-test  system,  particularly  when  we  consider  that 
according  to  authorities  of  colour  and  temperature  a  piece 
of  steel  heated  to  dull  red  is  700  deg.  Cem,  incipient  red 
800  deg.  Cen.,  cherry  red  900  deg.  Cen.,  and  clear  cherry 
red  1,000  deg.  Cen.  Here  is  a  range  of  300  deg.  Cen.  for 
four  tints  of  red,  and  a  difference  of  100  deg.  Cen.  between 
any  two  tints,  as  will  be  seen  by  a  glance  at  Tables  X.  and  XI. 


TABLE  X. 


-Temperatures  Corresponding  to  Colour  as 
Perceptible  to  the  Naked  Eye. 


Dull  red  corresponds  to   

Incipient  cherry  red  corresponds  to 


Dej.  Cen. 

Deg.  Fab. 

525  . 

.  977 

700  . 

.  1292 

800  . 

.  1472 

9C0  . 

.  1652 

1000  . 

.  1832 

1100  . 

.  2012 

1200  . 

.  2192 

1300  . 

.  2372 

1400  . 

.  2552 

(1500  . 

.  2732 

J.  to 

to 

U500  . 

.  2912 

TABLE  XL — Tkmpehatuhes  ok  Steel  as  Perceptible  to  the 
Naked  Eye. 

Deg.  Cen.  Teg.  Fah. 

Incipient  red                                                  525    ...  977 

Dark  red                                                      700    ...  1292 

Incipient  cherry  red                                        800    ...  1472 

Clear  cherry  red                                           1000    ...  1832 

White  heat                                                  1300    ...  2372 

Dazzling  white  heat                                   1500    ...  2732 

TABLE  X1L— Condition  of  Oil  Bath  at  Different  Temperatures. 

Deg.  Cen.    Deg.  Fah. 

First  smoke  about  243    ...  469 

Strong  dark  smoke    ,,     260    ...  500 

Can  be  lighted,  but  does  not  burn    „     304    ...  579 

Lights  i-pontaneously    „      316    ...  600 

Oil  burns  rapidly   „     500    ...  932 

TABLE  XIII.— Tempering  Steel.t 

Deg.  Cn.  Deg.  Fah. 

Pale  yellow    220         ...  428 

Straw   230        ...  446 

Golden  yellow   232-243...  450-469 

Brown    255         ...  491 

Purple   277        ...  531 

Violet    277        ...  531 

Bright  blue    288        ...  550 

Full  blue    293-304  ...  559-579 

Dark  blue   316        ...  600 

Visibly  red — in  a  dark  room   500        . . .  932 

TABLE  XIV. — Lead:  Tin  Alloys  for  Tempering  Steel. 


Alloy  parts  by  weight. 

Temperature  of  melting. 

Articles  tempt  red. 

Lead. 

Tin. 

Deg.  Cen. 

De^.  Fah. 

11 

S 

213-4 

415-4 

Lancets. 

15 

8 

221 

429 '8 

Other  surgical  instruments. 

16 

S 

228 

442-4 

Razors. 

17 

8 

240 

464 

Penknives,  cold  chisels. 

28 

S 

857 

494-6 

Shears,  gardener's  tools. 

36  - 

8 

262 

503-6 

Axes,  planes,  small  scissors. 

90 

8 

275 

527 

Table  knives,  large  scissors. 

9G 

S 

284 

543-2 

Swords,  watch  springs. 

100 

S 

289 

552-2 

Strong  springs,  augers,  saws. 

(  77;  be  rout  in  ue<l . ) 

THE    METAL  MARKETS. 

June. 

Pig  Iron. — The  chief  feature  of  the  market  this  month  has  been  the 
regularity  of  prices,  Cleveland  iron  being  constant  at  45s.  6d.  since  the 
8th.  The  average  prices  on  the  Glasgow  market  were  Cleveland  45s.  6d., 
Scotch  49s.  4^d.,  and  hematite  55s.  7Jd.,  against  51s.  lid.,  51s.  Id.,  and 
56s.  respectively  last  month.  The  average  prices  on  the  London  market 
have  been  Cleveland  45s.  6d.,  and  standard  44s.  3d.,  against  50s.  lOd. 
and  45s.  3d.  for  May.  The  exports  from  Middlesbrough  of  pig  iron, 
manufactured  iron,  and  steel  for  June  show  the  best  month's  trade  this 
year,  82,801  tons  of  pig  iron  being  shipped,  being  10,000  tons  more  than 
in  May,  and  16,000  more  than  in  the  corresponding  month  last  year, 
but  25,000  tons  less  than  June,  1903.  The  total  shipments  of  pig  iron 
up  to  the  24th  ult.  from  Scotland,  Cumberland,  and  Cleveland  show  an 
aggregate  decrease  on  the  year  of  99,550  tons.  The  furnaces  in  blast 
now  number  199,  against  189  a  year  ago. 

Public  Stores  Stocks  of  Pig  Iron. 


June  1st. 

June  30th. 

Tons. 

Tons. 

25,439 

25.1S4 

487,825 

505, 3G9 

300 

300 

22,190 

21,155 

535,754 

552,008 

Aggregate  increase,  16,254  tons. 


*  The  author  is  not  certain  that  Table  XII.  refers  to  whale  oil. 

t  The  above  colours  are  observed  on  the  bright  polished  surface  of  steel.  | 
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On  June  30th  mixed  numbers  at  Middlesbrough  stood  at  54s.  for  e.irly 
delivery,  whilst  No.  1  remained  at  54s.  tkl.  and  No.  4  forge  at  51s.  6d. 
Kubic  ore  (50  per  cent  quality)  was  15s.  9d.  ex-ship  Tees. 

Copper. — Messrs.  H.  R.  Mertoa  and  Company  Limited  report  that 
large  quantities  of  refined  copper  for  near  delivery  are  being  absorbed 
on  Europ  an  and  American  account,  and  there  are  indications  that 
with  a  continuance  of  the  enormous  requirements  for  the  Far  East  the 
production  will  be  outstripped  for  some  time.  Prices  therefore  con- 
tinue high,  t'ae  average  daily  settlement  pries  on  the  London  market 
for  the  month  being  £65  19s.,  against  £64  18s.  4d.  for  May. 

Manufactured  Iron  and   Steel.— Market  quotations  at 

Middlesbrough  stood  at  the  end  of  the  month  as  follows  :  Common 
iron  bars,  £6  7s.  6d.;  best  bars,  £6  17s.  6d.;  iron  ship  plates,  £6  2s.  6d. ; 
iron  ship  augles,  £6  7s.  6d  ;  iron  ship  rivets,  £7  7s.  6d. ;  steel  bars, 
£6  5s.;  steel  snip  plates,  £5  17s.  6d.;  steel  ship  angles,  £5  10s.;  steel 
boiler  plates,  £6  17s.  6d. ;  steel  joists,  £5  7s.  6d.;  steel  sheets  (singles), 
£7  5s  ;  and  steel  sheets  (doubles),  £7  15s.  There  is  rather  more  doing 
in  one  or  two  branches  of  the  manufactured  iron  and  steel  indus- 
tries, but  rates  have  not  been  quotably  raised.  The  tendency,  however, 
is  undoubtedly  upwards.  At  Birmingham  there  is  a  more  hopeful 
tone  for  the  coming  quarter.  Best  finished  iron  is  steady  at  £8,  but 
common  is  not  selling  well,  and  quotations  are  weak  at  £5  15s.  upwards. 
Both  the  plain  and  the  galvanised  sheet  makers  have  an  improving 
trade,  ordinary  corrugated  qualities  being  quot  d  at  £10  15s.  delivered 
at  ports.  Block  sheets  (doubles)  ranged  from  £6  15s.  to  £6  17s.  6d. 
Gas  strip  has  gone  down  to  £5  12s.  6d.  to  £5  17s.  6d. 

Tin. — The  eonsideiable  improvement  which  has  taken  place  during 
the  month  is  ascribed  to  the  intrinsic  merits  of  the  article  and  an 
excellent  consumptive  demand,  while  dealers  are  anxious  to  cover  their 
sales.  The  average  daily  settlement  price  on  the  London  market  was 
£138  lis.  3d.,  against  £136  9s.  6d.  for  May.  The  price  on  the  1st  was 
£136  10s.,  and  rose  gradually  until  the  29th,  when  the  highest  price  of 
the  month — viz  ,  £140 — was  reached.  On  the  30th  the  price  had  declined 
to  £139  12s.  English  ingots  began  at  £136  to  £139  10s.  on  the  1st,  and 
rose  to  £140  to  £142  on  the  23rd,  and  continued  at  that  figure  until  the 
30th,  when  £140  to  £141  10s.  was  quoted.  The  average  prices  were 
about  £138  to  £140. 

Lead.— The  market  throughout  the  month  has  been  firm,  and  prices 
have  been  well  maintained.  Soft  foreign  on  the  London  market  was 
at  £12  17s.  6d.  on  the  1st,  £13  on  the  13th,  and  £13  10s.  on  the  29th, 
the  average  for  the  month  being  £13  Is.  4d.,  against  £12  16s.  9d.  for 
the  month  of  May.  English  lead  was  quoted  at  £13  3s.  9d.  on  the  1st, 
and  £13  13s.  9d.  on  the  30th,  the  average  for  the  month  being  £13  7s. 

Spelter. — The  market  was  fairly  steady,  prices  for  g.o.b.  ranging 
from  £23  10s.  on  the  2nd  to  £24  7s.  6d.  on  the  19th,  the  average  for 
the  month  being  £23  19s.  4Ad.  Specials  were  quoted  from  £23"  17s.  6d. 
to  £24  10s.,  the  average  for  the  month  being  £24  4s.  5d. 

Antimony  rose  considerably  in  price  owing  to  its  scarcity,  the 
quotations  ranging  from  £42  10s.  to  £47,  and  £45  to  £50. 

Zinc  Sheets  remained  firm  at  Mav  prices  until  the  15th,  when 
Silesian  were  £26  10s.  f.o.b.  S'ettin,  and  V.M.  £26  12s.  6d.  f.o.b.  Ant- 
werp. Prices  were  10s.  dearer  on  the  20th,  and  remained  to  till  the 
end  of  the  month. 

Tin  Plates  opened  at  I.C.  lis.  6d.  to  lis.  7Ad.  f.o-b.  Wales,  and 
with  a  dull  market  remained  so  throughout  the  month. 


LAUNCHES  AND  TRIAL  TRIPS. 


Ulf. — On  the  15th  ult.  there  was  launched  from  the  yard  of 
the  Sunderland  Shipbuilding  Company  Limited  a  steel  screw 
steamer  240  ft.  between  perpendiculars  by  36^  ft.  extreme  by 
19  ft.  deep,  having  poop,  long'  bridge  and  top-gallant  forecastle, 
classed  100  Al  Lloyd's  under  special  survey,  single  deck  type. 
The  vessel  is  built  to  carry  2,200  tons  dead  weight.  The  main 
engines  are  by  the  North-Eastern  Marine  Engineering  Company 
Limited,  Sunderland,  and  have  cylinders  18  in.,  29  in.,  and. 
48  in.,  by  33  in.  stroke,  steam  being  supplied  by  a  large  boiler 
working  at  a  pressure  of  1801b.  per  square  inch.  The  steamer 
has  been  built  to  the  order  of  Messrs.  A.  O.  Andersen  and 
Company,  of  Copenhagen.  On  leaving  the  ways  the  vessel  was 
named  Ulf. 

Kirkoswald. — On  June  15th  Messrs.  Richardson,  Duck,  and 
Company  launched  from  their  yard  a  steel  screw  steamer  of  the 
following  dimensions:  Length  over  all,  351ft.  6  in.;  breadth, 
extreme,  47  ft. ;  depth  moulded,  26  ft.;  gross  tonnage  about  3,270 
tens.  This  vessel,  which  has  been  built  for  Liverpool  owners, 
will  class  100  Al  in  Lloyd's  register,  and  has  been  built  under 
special  survey.  The  engines  by  Messrs.  the  North-Eastern 
Marine  Engineering  Company  Limited,  Sunderland,  have 
cylinders  24i,  40|,  and  66^  in.,  with  a  stroke  of  42  in.,  steam 
being  supplied  by  two  single-ended  boilers,  having  a  working 
pressure  of  130  lb.    The  vessel  was  christened  Kirkoswald. 

Midas- — Messrs  William  Gray  and  Company  Limited 
launched  on  June  16th  the  handsome  steel  screw  steamer  Midas 
for  Messrs.  Gladstone  and  Company  Limited,  of  West  Hartle- 
pool.   The  Midas  is  a  sister  vessel  to  the  Cambyses,  recently 


launched  by  Messrs.  William  Gray  and  Company  for  the  same 
owners.  She  will  take  the  highest  class  in  Lloyd's,  and  is  of 
the  following  dimensions:  Length  over  all,  361ft.  6  in.; 
breadth,  46  ft.;  and  depth,  26  ft.  1  in.  Triple-expansion  engines 
are  being  supplied  by  the  Central  Marine  Engine  Works  of  the 
builders,  having  cylinders  244.  in.,  40  in.,  and  65  in.  diameter, 
with  a  piston  stroke  of  42  in.,  and  two  large  steel  boilers  for  a 
working  pressure  of  180  1b.  per  square  inch. 

Cetus- — The  new  powerful  sand  pump  dredger  Cetus  recently 
launched  by  Messrs.  Wm.  Simons  and  Company  Limited,  Ren- 
frew, and  built  to  the  order  of  the  Natal  Government,  has  just 
completed  her  official  steaming  and  dredging  trials  on  the  Clyde. 
The  sand-pumping  machinery  was  subjected  to  very  exhaustive 
trials  at  Brodick  Bay,  when  the  vessel's  hopper,  which  has  a 
capacity  to  contain  3.000  tons,  was  loaded  with  sand  well  within 
the  contract  time.  On  completion  of  the  pumping  trials  the 
dredger  proceeded  to  Skeimorlic,  where  four  runs  were  made  on 
the  Admiralty  measured  distance,  when  a  mean  speed  of  10'3 
knots  per  hour  was  easily  obtained,  which  is  considerably  in 
excess  of  the  specified  speed.  Mr.  H.  G.  Humby,  consulting 
engineer  to  the  Natal  Government,  represented  the  owners  at 
the  trials. 

Honor. — On  June  16th  hist,  the  large  twin-screw  steam 
yacht  Honor  recently  launched  from  the  yard  of  Ramage  and 
Ferguson  Limited,  Leith,  ran  her  trials  on  the  Firth  of  Forth. 
The  engines  worked  faultlessly,  and  a  speed  in  excess  of  the 
guarantee  was  obtained.  A  feature  of  the  trial  was  the  almost 
entire  absence  of  vibration.  Mr.  Barrett,  of  Messrs.  G.  L. 
V^atson  and  Company,  who  are  the  architects,  represented  the 
owner  on  the  occasion.  The  yacht  has  been  built  to  the  order  of 
the  Baron  de  Forest. 

Kilcoan  • — The  Ailsa  Shipbuilding  Company  Limited 
launched  on  June  17th  from  their  Troon  yard  a  steel  screw 
steamer  built  to  the  order  of  Messrs.  Howden  Brothers,  Larne. 
The  vessel  is  of  the  following  dimensions :  Length  between 
perj>endiculars,  163  ft.;  breadth  moulded,  25  ft.;  depth  moulded, 
12  ft.  6  in.;  and  designed  to  carry  500  tons  dead  weight.  She 
is  to  be  fitted  by  Messrs.  Muir  and  Houston  Limited,  Kinning 
Park,  witli  compound  engines,  having  cylinders  20  in.  and  42  in., 
with  30  in.  stroke,  to  develop  about  750  horse  power.  The  vessel 
was  named  Kilcoan. 

Baltic- — Messrs.  R.  and  W.  Hawthorn,  Leslie,  and  Company 
Limited  launched  on  June  17th,  at  Hebburn,  the  first  of  two 
sister  ships  which  they  are  building  for  Captain  W.  E.  Lundgren, 
of  Gothenburg.  The  vessel  is  of  the  single  deck  type,  and  is 
intended  for  general  cargo  trade  between  Sweden  and  South 
Africa.  The  vessel's  dimensions  are  352  ft.  by  49  ft.  by  33  ft. 
3  in.,  and  she  is  being  built  under  special  survey  to  Lloyd's 
highest  class.  The  machinery  is  being  supplied  by  the  Wallsend 
Slipway  and  Engineering  Company.  It  consists  of  one  set  of 
triple-expansion  engines,  of  which  the  cylinders  will  be  24  in., 
40  in.,  and  66  in.  diameter  by  48  in.  stroke,  and  steam  will  be 
generated  by  three  large  single-ended  boilers,  working  at  a 
pressure  of  180  1b..    The  vessel  was  named  Baltic. 

Archbank- — The  large  steamer  Archbank  left  Hartlepool 
for  a  trial  trip  in  Hartlepool  Bay,  and  after  adjusting  compasses 
had  satisfactory  runs  over  the  measured  mile,  averaging  a  speed 
of  11J  knots.  She  has  been  built  by  Messrs.  Furness,  Withy,  and 
Company  Limited  to  the  order  of  Messrs.  the  Peareth  Steamship 
Company  Limited  (managing  owners,  Messrs.  Beckingham  and 
Company,  Newcastle-on-Tyne).  The  vessel  is  classed  100  Al  at 
Lloyd's,  and  is  over  350  ft.  in  length.  The  machinery,  which 
worked  exceedingly  well  throughout  the  trial,  has  been  supplied 
by  Messrs.  Richardson,  Westgarth,  and  Company  Limited, 
Hartlepool.  The  sizes  of  cylinders  are  24,  39,  65  in.,  by  45  in. 
stroke,  and  the  boilers  16  ft.  by  10  ft.  6  in.  long,  1801b.  working 
pressure. 

Manchuria. — Messrs.  William  Gray  and  Company  launched 
on  June  19th  the  steel  screw  steamer  Manchuria,  built  for 
Messrs.  Metcalfe,  Simpson,  and  Company,  West  Hartlepool. 
The  vessel  will  take  the  highest  class  in  Lloyd's,  and  is  of 
the  following  dimensions:  Length  over  all,  342ft.;  breadth, 
46  ft. ;  and  depth,  24  ft.  4  in.  Triple-expansion  engines  are  being 
supplied  by  the  Central  Marine  Engine  Works  of  the  builders, 
having  cylinders  24in.,  38  in.,  and  64  in.  diameter,  with  a  piston 
stroke  of  42  in.,  and  two  large  steel  boilers  for  a  working  pres- 
sure of  1601b.  per  square  inch.  The  steamer  was  named 
Manchuria. 

Mendi- — Messrs.  Alexander  Stephen  and  Sons  Limited. 
Liuthouse,  launched  on  June  19th  a  steel  screw  steamer,  built  to 
the  order  of  Messrs.  Elder,  Dempster,  and  Company,  for  service 
in  the  trade  between  Liverpool  and  the  West  Coast  of  Africa. 
The  vessel  is  a  sister  ship  to  the  Karina,  at  present  in  course  of 
completion  by  Messrs.  Stephen  for  the  same  owners,  and  her 
dimensions  are  383  ft.  by  46  ft.  3  in.  by  26  ft.,  with  engines  29  in., 
46  in.,  and  77  in.  diameter  by  51  in.  stroke.  She  is  built  to  the 
highest  class  in  the  British  Corporation,  with  cellular  double 
bottom  all  fore  and  aft,  and  teak  decks.  Specially  large  and 
well-ventilated  state  rooms  are  provided  for  about  100  first-class 
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and  71)  second-class  passengers;  while  the  dining  rooms,  music 
room,  library,  smoke  rooms,  etc.,  besides  being  spacious  and 
airy,  are  fitted  and  furnished  in  exquisite  style.  The  vessel  was 
named  Mendi. 

Fiona- — The  Caledon  Shipbuilding  and  Engineering  Company 
Limited,,  Dundee,  launched  on  June  19th  a  steamer  for  the 
Edinburgh  and  London  Shipping  Company.  The  new  vessel, 
which  is  to  be  employed  in  the  coasting  trade  between  Leith 
and  London,  is  of  about  1,800  tons,  and  is  290  ft.  long,  36  ft. 
broad,  and  19  ft.  deep.  The  passenger  accommodation  is 
excellent,  while  all  the  latest  appliances  for  the  rapid  handling 
of  cargo  are  fitted.    The  steamer  was  named  Fiona. 

Muriel  Coverdale. — On  June  23rd  the  steamship  Muriel 
Coverdale,  built  by  Messrs.  Robert  Stephenson  and  Company 
Limited,  of  Hebburn-ou-Tyne,  to  the  order  of  Messrs.  John 
Coverdale  and  Son,  West  Hartlepool,  left  the  Tyne  to  undergo 
her  full  power  official  trial  over  the  Whitley  measured  mile. 
The  vessel  is  built  to  the  highest  class  in  Lloyd's  Registry,  and 
is  of  the  following  dimensions  :  Length,  342  ft. ;  breadth,  47  ft. ; 
and  depth  moulded,  29  ft.  10  in.  The  machinery  of  the  vessel 
was  built  by  the  North-Eastern  Marine  Engineering  Company 
Limited,  of  Wallsend.  This  consists  of  a  set  of  large  size  triple- 
expansion  surface-condensing  engines,  supplied  with  steam  by 
two  large  single-ended  boilers  with  a  working  pressure  of  165  lb. 
per  square  inch.  During  the  various  trials  the  vessel  attained 
a  speed  of  fully  10  knots,  after  which  the  steamer  proceeded  on 
her  maiden  voyage. 

MahenO- — Messrs.  William  Denny  and  Brothers,  Dumbarton, 
launched  on  June  19th  the  turbine  steamer  Maheno.  which  they 
have  built  for  the  Union  Company,  of  New  Zealand,  for  whom 
they  built  the  Loongana  last  year.  The  Maheno  is  intended  for 
the  inter-Colonial  trade,  as  well  as  for  the  longer  run  from  New 
Zealand  to  Vancouver.  Her  dimensions  are:  Length,  400ft.; 
breadth,  50  ft.;  and  depth,  33  ft.  6  in.  The  entire  main  deck, 
together  with  a  large  central  house  on  the  upper  deck,  is  devoted 
to  the  accommodation  of  passengers,  of  whom  about  240  first 
class  and  120  second  will  be  carried,  while  provision  is  made  for 
about  60  third  class  when  on  the  Vancouver  run.  The  cargo 
gear  consists  of  hydraulic  hoists,  working  double  derricks  at  each 
hatchway.  A  powerful  windla-ss,  with  warping  ends  and  a 
warping  winch  in  the  wheel  house  aft,  will  enable  the  vessel  to 
be  expeditiously  moored  in  harbour.  The  vessel  will  be  propelled 
by  three  sets  of  turbines,  which  will  be  made  and  fitted  on  board 
by  Messrs  Denny  and  Company.  The  Maheno  has  been  built  to 
the  rules  and  under  the  special  survey  of  the  British  Corporation 
Registry. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  WO.  They 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  slcetches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


THE  LIEGE  MEETING  OF  THE  INSTITUTION  OF 
MECHANICAL  ENGINEERS. 

Ti>  tin-  Editor  ni'  "  The  Practical  Engvneir" 

Sir, — The  thanks  of  the  members  are  due  to  you  for  the  manner  in 
which,  in  your  leading  article  of  June  30th,  you  have  given  expres- 
sion to  the  very  general  sense  of  annoyance  concerning  the  ineptitude 
displayed  in  connection  with  the  arrangements  made  for  the  late 
meeting.  Without  any  desire  to  bear  unduly  upon  those  who  no  doubt 
had  many  things  to  attend  to,  it  should  nevertheless  be  stated  that  the 
responsibility  appears  to  rest  with  the  permanent  officials.  Our  worthy 
president  discharged  his  duties  most  admirably.  His  geniality  and  his 
utter  lack  of  "  side "  made  him  a  leader  such  as  the  rank  and  file 
delight  to  honour,  whilst  in  all  his  public  utterances  he  commanded 
the  respect  and  esteem  of  his  hearers.  I  trust  that  throughout  the 
remainder  of  his  period  of  office  Mr.  Martin  will  act  as  that  leaven 
which  is  able  to  perform  miracles  on  the  whole  lump. 

The  luncheon  you  refer  to  was  li i  tie  short  of  a  scandal,  and  some 
explanation  should  be  forthcoming. 

As  you,  sir,  very  rightly  observe,  the  Liege  meeting  will  always  be 
associated  with  the  kindness  and  good  feeling  displayed  by  the  Belgian 
engineers.  These  things  we  shall  remember.  The  other  things  we 
shall  forget  as  soon  as  possible,  but  before  doing  so  it  is  well  to  give 
expression  to  that  word  which  is  enough  for  the  wise. — Yours,  etc., 

An  Old  Member. 
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QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  ITiey 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post 


1912.  Grinding. — I  have  had  a  small  press  tool  job  in  which  there  are 
twenty  punches,  whose  diameter  is  '07  in.  After  hardening  the  die 
plates  the  holes  have  to  be  ground  out.  This  I  have  done  with 
copper  laps  and  carborundum,  but  the  process  is  terribly  slow. 
Should  be  glad  for  any  information  on  the  subject? — Constant 
Reader. 

1913.  The  Thompson  Patent  Boiler  Front.— Will  some  reader 

kindly  describe  (with  sketches  if  possible)  the  Thompson  patent 
boiler  front? — Vulcan. 

1914.  Drying  Apparatus. — The  air  supp'y  to  a  drying  apparatus  is 
2,000  cubic  feet  per  minute  ;  temperature,  72  deg.  Fah.;  dew 
point,  58  deg.,  therefore  containing  5'3  grains  vapour  per  cubic 
foot,  the  degree  of  humidity  being  61  (saturation  100).  Part  of 
the  air  supply  is  passed  through  a  lire,  and  the  whole  of  it  is  passed 
through  the  material  to  be  dried  ;  after  which  the  temperature  of 
the  air  is  found  to  be  89  deg.,  dew  point  87'4  deg.,  therefore  con- 
taining 13'7  grains  vapour  per  cubic  foot,  the  degree  of  humidity 
being  95.  Now,  what  I  want  to  know  is  :  What  is  the  volume  of 
air  leaving  the  apparatus  ?  Or,  what  amount  of  moisture  has  been 
removed  from  the  material  ?  I  should  be  glad  of  the  help  of  any 
reader  used  to  handling  such  problems. — Namron. 

1915.  The  Locke  Damper  Regulator.— Would  some  reader  kindly 
inform  me  of  the  name  and  address  of  the  makers  of  the  Locke 
damper  regulator  \  — "  Ferro.'' 

1916.  Efficiency  Of  Plant. — If  the  speed  and  power  of  machinery  is 
kept  right  at  a  boiler  pressure  of  75  lb.,  is  there  any  loss  sustained 
by  the  plant  supposing  the  steam  machinery  be  designed  for  a 
higher  pressure  ? — G.  R.  McG. 

1917.  Putting  White  Metal  on  Bearings.— will  some  reader 

inform  me  the  best  way  to  put  white  metal  on  brass  bearings  for 
heavy  engine  ?  They  are  worn  sideways,  and  I  wish  to  put  some 
white  metal  on  and  trim  them  up. — Old  Reader. 


MISCELLANEA. 


Railway  Club. — This  month's  meeting  will  be  held  on 
Thursday,  July  13th,  at  St.  Bride's  Institute,  E.C.,  when  Mr. 
A.  E.  Bradfield  will  read  a  paper  entitled,  "  A  Quarter  of  a 
Century's  Progress  on  the  L.S.W.R." 

It  is  stated  that  the  North-Eastern  Railway  Company  are  con- 
sidering the  introduction  of  a  new  type  of  high  capacity  wagon 
for  dealing  with  bulky  articles  in  which  there  is  a  large  traffic 
between  certain  points  of  the  system. 

Liverpool  Docks  are  to  be  greatly  extended.  According  to 
a  project  under  consideration  the  greatest  docks  in  the  world  are 
to  be  constructed  on  the  Seaforth  foreshore  for  the  accommo- 
dation of  the  largest  ships. 

Steam  Motor  Trains. — The  Lancashire  and  Yorkshire  Rail- 
way Company  are  about  to  commence  a  service  of  steam  motor 
trains  on  a  branch  line  between  Bury  and  Holcombe  Brook,  in 
Lancashire.  These  trains  will  enable  a  more  frequent  service 
and  more  stopping  places  being  provided. 

"  The  Royal  Naval  Artificers,  Engineers,  and  Engine  Room 
Artificers'  Review  "  is  the  title  of  anew  periodical,  acting  as  the 
official  organ  of  the  benevolent  fund.  It  contains  a  number  of 
articles  and  rotes  interesting  to  those  readers  for  whom  it  is 
intended.  Some  examples  in  mechanics  and  sets  of  questions 
are  sure  to  find  favour. 

We  understand  that  an  order  for  22  large  compound  passenger 
engines  has  been  secured  by  Messrs.  Robert  Stephenson  and 
Company,  Darlington,  from  the  Buenos  Ayres  and  Rosario 
Railway  Company.  These  will  have  six  wheels  coupled,  with 
leading  bogie  and  double-bogie  tenders.  The  same  firm  have 
also  received  the  following  contracts :  Three  tank  locomotives 
for  the  Argentine  Transandine  Railway  Company,  and  a 
number  of  duplicate  boilers  for  the  Indian  State  Railways.  It 
is  said  that  this  work  will  keep  the  firm  fully  employed  for  a 
year. 
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ELECTRIC  LIGHT  OR  ELECTRIC  POWER. 

The  Parliamentary  discussion  that  arose  in  reference  to 
the  bill  for  creating  an  electric  power  company  for  the 
County  of  London  and  district  was  of  peculiar  interest  to 
engineers,  in  that  it  evidences  the  direction  in  which 
mechanical  energy  is  developing,  and  the  attitude  of 
expectancy  that  has  arisen  concerning  the  possibility  of 
cheaper  developments  still  for  those  who  employ  electricity 
as  a  motive  power. 

It  is  desirable,  from  an  engineering  point  of  view,  to 
create  as  much  new  plant  as  possible,  and  to  facilitate 
the  methods  and  means  by  which  cheap  power  can  be 
obtained,  inasmuch  as  the  benefits  and  advantages  of 
cheap  power  must  react  favourably  upon  everything  that 
is  produced  by  manufacturers,  and  thus  prices  could 
possibly  be  reduced  and  international  competition  somewhat 
more  readily  met  than  is  possible  when  heavy  first  charges 
are  incurred  by  those  who  generate  at  extravagant  rates 
the  mechanical  power  that  they  employ. 

The  experience  of  the  gas  companies  might  well  be 
repeated  by  all  electric  lighting  companies  of  this  country 
to  great  advantage,  and  they  should  not  wait  until  their 
hands  are  forced  by  others  before  going  out  to  foster  or 
even  to  create  a  demand  for  their  power  that  at  present 
does  not  exist,  instead  of  simply  contenting  themselves 
with  supplying  electric  light,  and  ignoring  the  possibilities 
of  a  revenue  that  could  be  secured  from  supplying  power. 
The  gas  companies  recognise  that  the  greater  part  of  their 
work  is  concerned  with  the  supply  of  an  ilium inant  that 
necessarily  and  naturally  is  not  required  to  a  very  great 
extent  during  the  working  hours  of  the  day,  but  is  in 
greatest  demand  when  the  ordinary  workshops  or  manu- 
factories have  closed  down,  and  the  domestic  and  public 
lighting  demand  has  commenced.  They  recognise  that  all 
the  gas  they  can  supply  for  heating  purposes  will  be 
required  for  the  most  part  when  the  gas  for  illuminating 
is  not  being  demanded ;  consequently  their  plant  is  remu- 
nerative only  during  a  portion  of  the  twenty-four  hours, 
and  that  portion  one  when  there  is  not  likely  to  be  a  very 
«reat  demand  for  the  £as  as  a  heating  agent.    TTie  rate. 
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therefore,  they  charge  for  gas  when  employed  for  heating 
and  cooking  is  very  much  less  than  would  be  the  price 
for  the  same  gas"  employed  for  lighting  only,  and  by  this 
inducement  a  demand  is  created  for  gas  such  as  will  tend 
to  make  the  plant  remunerative  during  the  period  when  it 
would  otherwise  be  standing  idle. 

The  same  reason  operates  in  connection  with  the  electric 
light  companies,  whose  greatest  demand  occurs  when  the 
manufactories  are  closed,  and  who,  therefore,  could  well 
afford  to  supply  electric  current  for  motive  power  purposes 
at  rates  thai  would  not  be  in  any  sense  remunerative  if 
limited  to  the  hours  in  which  the  same  current  would 
ordinarily  he  required  for  lighting. 

Cheap  electric  power  means  that  small  industries  can 
be  carried  on  with  almost  as  great  an. advantage  to  the 
owner  as  the  larger  works,  and  a  revolution  in  the 
conditions  of  labour  would  naturally  arise  could  power  be 
cheaply  introduced  for  many  of  the  small  manufactories 
that  now  struggle  along  burdened  by  the  greater  expense 
of  hand  labour. 

We  are  not  concerned  in  the  political  question,  or  in 
that  which  may  be  considered  as  the  controversial  side  of 
this  question,  but  we  are  very  keenly  interested  in  the 
suggestion  that  the  electric  light  companies  should  be 
alive  to  their  possibilities  in  the  field  that  is  awaiting  them 
for  a  new  revenue,  provided  cheap  motive  power  is  supplied 
by  them  without  regard  to  the  price  that  they  charge  for 
the  same  current  when  required  for  illuminating  purposes 
only. 

As  evidencing  the  opinion  as  to  the  price  at  which  such 
current  could  be  supplied,  it  appeared  from  the  Parlia- 
mentary discussion  that  there  is  in  existence  in  London  at 
the  present  time  working  machinery  that  is  propelled  by 
600,000  H.P.,  and  if  electrical  energy  were  supplied  at 
about  three  farthings  per  unit,  a  saving  that  is  estimated 
at  £3,500,000  would  result  annually,  a  benefit  which 
would,  however,  be  small  compared  to  the  other  advantages 
that  would  certainly  follow  industrially  and  economically 
to  the  districts  and  the  trades  concerned. 

The  Gordon-Bennet  Cup". — The  following  is  the  official 
placing  of  the  12  competitors  who  finished  the  course: 
(1)  Thery,  7  hours  2  minutes;  (2)  Mazzari  (Italy),  7  hours 
Ji)  minutes;  (3)  Cogno  (Italy),  7  hours  21  minutes; 
(4)  Caillois  (France),  7  hours  27  minutes;  (5)  Werner 
(Germany),  8  hours  3  minutes;  (G)  Duray  (France),  8  hours 
5  minutes;  (7)  De  Caters  (Germany),  8  hours  11  minutes; 
(8)  Rolls  (England),  8  hours  26  minutes;  (9)  Earp 
(England),  8  hours  27  minutes;  (10)  Brann  (Germany), 
8  hours  33  minutes  ;  (11)  Bianchi  (England),  8  hours  38 
minutes;  (12)  Lyttle  (America),  9  hours  30  minutes. 
Under  the  rules  of  the  race  the  next  contest  should  take 
place  in  France,  but  as  the  French  Automobile  Club  has 
announced  its  decision  not  to  again  compete,  it  is  probable 
that  the  race  will  be  discontinued. 


New  Electrical  Laboratories  for  the  Liverpool  Univer- 
sity.— The  completion  of  new  electrical  laboratories  marks 
the  beginning  of  a  fresh  stag©  m  the  study  of  electro- 
technics  at  the  University  of  Liverpool.  The  accommo- 
dation of  the  new  buildings  provides  a  dynamo  room  56  ft. 
long  by  60  ft.  wide,  a  workshop,  a  senior  laboratory,  a 
museum,  experimental  and  research  rooms,  test  and 
standard  rooms,   a   galvanometer  room,    and   a  lecture 


theatre.  In  the  dynamo  room  all  the  machinery  is  so 
arranged  as  to  be  available  for  experimental  work  of  all 
kinds.  Except  for  the  driving  motors,  no  elaborate  switch- 
boards care  used,  the  necessary  connections  having  to  lie 
made  by  the  student.  Having  mastered  the  methods  of 
the  laboratory,  the  student  will  then  visit  several  huge 
generating  stations  and  works  in  the  neighbourhood,  in 
each  of  which  he  will  spend  the  day  in  making  sketches, 
and  in  inspecting  and  running  as  far  as  practicable  the 
various  machines  under  whatever  conditions  they  may  have 
to  satisfy.  As  buildings,  the  new  laboratories  are  all  that 
the  teacher  or  the  student  could  desire.  The  space  is 
ample,  the  arangenient  convenient  ;  but  there  is  urgent 
need  of  further  equipment.  The  nearness  of  the  laboratory 
to  the  large  chemical  works  of  Lancashire  and  Cheshire 
lenders  it  extremely  desirable  that  the  electrical  machines 
and  appliances  now  used  in  connection  with  electro-chemical 
processes  should  be  represented  in  the  laboratory. 


A  New  Turbine  Record. — With  the  new  Channel  steamer 
Dieppe  a  new  record  has  been  established  for  the  steam 
turbine.  It  was  required  in  the  contract  that  the  vessel 
should  stop  within  100  metres,  or  1 1(9  yards,  and  because 
of  this  some  of  the  firms  asked  to  tender  for  the  vessel 
refused,  but  the  Fairfield  Company  agreed  to  the  terms, 
and  on  the  trials  between  Newhaven  and  Dieppe  not  only 
exceeded  the  speed  of  12  knots  by  practically  half  a  mile 
per  hour,  but  between  boats  moored  on  the  French  coast, 
exactly  100  metres  apart,  brought  the  vessel  to  a  state 
of  rest  in  less  than  the  stipulated  distance.  The  time 
taken  was  about  40  seconds.  As  regards  speed,  the 
difficulty  with  the  Newhaven  and  Dieppe  boats  is  the 
limitations  in  the  length  of  hull,  owing  to  the  tortuous 
channel  up  Dieppe  harbour,,  This  precludes  a  greater 
length  on  the  water  line  than  280  ft.,  which  makes  high 
speed  difficult  of  realisation,  but  with  improvements  in 
the  harbour  now  contemplated  this  will  be  improved  in 
later  ships.  The  contract  condition  in  the  Dieppe  was  that 
the  vessel  should  on  a  run  in  each  direction  attain  a  speed 
of  21' 19  knots.  On  the  run  to  Dieppe  the  speed  was 
21523  knots,  and  on  the  return  trip  2T764  knots,  a  mean 
of  21  643  knots. 


The  Inglis  Patent  Boiler.- — A  public  demonstration  of 
a  new  type  of  boiler  was  held  on  July  5th  at  the  works  of 
the  Road  Steam  Engine  Co.,  Finnieston,  by  the  directors 
of  the  Inglis  Boiler  Syndicate  Limited.  During  the  past 
few  months  this  experimental  Inglis  boiler  has  been  tested 
by  a  number  of  engineering  experts  and  by  Clyde 
engineering  firms,  with  satisfactory  results.  The  experi- 
mental boiler  is  lift,  long,  14ft.  in  diameter,  and  has  a 
heating  surface  of  2,620  square  feet  (about  201  per  cent 
more  than  an  ordinary  boiler  of  the  same  size),  and  55 
square  feet  of  grate  area.  There  are  three  furnaces  placed 
as  in  any  other  cylindrical  boiler,  but  instead  of  returning 
the  gases  from  each  by  a  separate  combustion  chamber  to 
the  tubes,  the  furnaces  are  led  into  a  specially-designed 
common  combustion  chamber  at  the  back  and  afterwards 
to  the  fropt  of  the  boiler,  where  they  enter  the  tubes 
(which  extend  the  full  length  of  the  boiler),  and  pass  to 
the  smoke  box  at  the  back.  It  is  claimed  that  as  against 
the  65  per  cent  average  efficiency  arrived  at  by  the 
Research  Committee  of  the  Institute  of  Mechanical 
Engineers  in  1892  in  four  steamers  with  ordinary  boilers, 
the  Inglis  boiler  gives  86  per  cent  efficiency  under  similar 
conditions.  When  compared  with  water-tube  boilers  the 
improvement  is  also  very  noticeable,  the  new  boiler  showing 
better  results  than  the  four  types  of  water-tube  boiler 
tested  by  the  Committee  on  Naval  Boilers.  In  weight  the 
Inglis  boiler  also  has  the  advantage  of  water-tube  boilers, 
as  well  as  in  simplicity  of  working.  Its  only  disadvantage 
as  compared  with  the  water-tube  is  that  the  latter  raises 
steam  somewhat  more  quickly,  but  in  regard  to  this  it 
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should  be  remembered  that  there  is  much  more  water  in 
the  Inglis  than  in  the  water-tube.  One  of  its  principal 
advantages  over  the  Scotch  boiler  is  that  it  can  be  rapidly 
tired  without  any  danger  of  undue  expansion  of  the  tubes 
causing  damage. 


A  cuiti'QUs  point  under'  the  Workmen's  Compensation  Act 
was  decided  at  the  Manchester  County  Court  on  the  7th 
hist,,  before  his  Honour  Judge  Parry,  when  James  Thorpe, 
who  had  worked  as  a  collier  for  the  Clifton  and  Kearsley 
Colliery  Co.,  applied  for  an  award  under  the  Workmen's 
Compensation  Act.  The  applicant's  case  was  that  while 
at  work  in  the  company's  mine  he  was  struck  in  the  right 
eye  by  a  piece  of  coal,  with  the  result  that  he  lost  the  sight 
of  the  eye.  The  left  eye  was  also  affected,  and  it  was 
found,  on  medical  examination,  that  the  range  of  vision 
was  very  much  curtailed.  He  was  unable  to  follow  his 
employment  as  a  coal  getter.  Up  to  January  last  he  was 
paid  by  the  company  half  his  wages,  the  compensation 
allowed  by  the  Act  while  he  was  incapacitated.  In  January 
he  was  taken  on  by  the  company  as  a  wagon  repairer,  and 
in  that  capacity  he  was  enabled  to  earn  24s.  and  afterwards 
25s.  a  week,  the  standard  rate  in  the  district  for  such  work. 
He  demanded,  however,  an  additional  7s.  a  week,  which 
would  bring  his  wages  up  to  the  amount  lie  was  earning 
before  the  accident.  The  respondents  said  that  if  he 
persisted  in  this  demand  he  would  not  get  it.  He  adhered 
to  his  claim,  and  was  told  he  must  leave.  He  now  asked 
for  the  full  amount  to  which  lie  was  entitled  undere  the 
Act.  namely,  16s.  a  week.  The  judge  made  an  order  for 
the  payment  of  8s.  a  week  and  7s.  a  week  while  Thorpe 
was  working  for  21s.  and  25s.  a  week,  and  from  that  time 
16s.  a  week  during  incapacity. 

Manchester  Association  of  Engineers. — The  members 
of  the  Manchester  Association  of  Engineers  had  an  excep- 
tionally interesting  summer  excursion  last  week  end, 
namely,  to  Portsmouth  and  the  Isle  of  Wight,  The  party, 
which  numbered  about  60,  left  Manchester  on  Friday 
morning,  and  on  arrival  at  Portsmouth  were  conveyed 
across  the  Solent  in  a  special  launch — the  Sandringhani — 
to  Hyde,  where  at  the  Royal  Pier  Hotel  arrangements  for 
their  accommodation  had  been  made.  On  the  following 
morning,  Saturday,  the  members  and  ladies  returned  to 
Portsmouth,  where  they  were  cordially  received  by 
Engineer-Lieutenant  Rabbidge,  and  other  officials  of  the 
engineering  department,  and  conducted  through  the  various 
shops.  Their  attention  was  at  once  attiacted  to  the  new 
first-class  battleship  New  Zealand,  which  was  just  being 
completed  and  got  ready  for  taking  its  first  crew.  This 
ship  is  the  latest  of  its  type,  and  its  armour  plate  is  9  in. 
to  4  in.  thick  on  the  sides,  being  equipped  with  four  12-inch, 
four  9-inch,  and  ten  6-inch  guns.  The  main  engines  are 
of  18,000  H. P.,  built  by  Messrs.  Humpbrys,  Tennant,  and 
Co.  The  vessel  has  a  displacement  of  16,-100  tons.  Leaving 
this  vessel,  the  party's  attention  was  drawn  to  many  other 
interesting  vessels,  including  the  royal  yacht  Victoria  and 
Albert,  which  was  being  renovated.  The  many  interesting 
shops  were  afterwards  inspected,  and  under  the  very  able 
guidance  of  the  officials  the  most  prominent  features 
explained.  Subsequently,  the  party  returned  to  Ryde, 
where  luncheon  was  served  at  the  Royal  Pier  Hotel,  under 
the  chairmanship  of  the  president,  Mr.  Matthews,  who  was 
supported  by  several  officials  from  the  dockyard,  the  Rear- 
Ad ,  uiral  Superintendent's  daughter,  Miss  Corner,  being 
also  present.  The  chairman  expressed  the  association's 
appreciation  for  the  courteous  manner  in  which  the  party 
had  been  received  by  the  dockyard  officials,  and  for  the 
careful  arrangements  which  had  been  made,  so  that  in  the 
short  time  at  the  party's  disposal  the  most  prominent 
works  of  interest  could  be  seen.  He  regretted  the  absence 
of  Rear-Admiral  Superintendent  Corner,  who,  unfortu- 
nately, was  just  recovering  from  a  serious  operation,  but 


who  otherwise  would  have  been  amongst  them.  Saturday 
and  Sunday  were  spent  by  the  members  and  ladies  in 
visiting  the  many  beautiful  places  throughout  the  island, 
and  the  weather  being  exceptionally  appropriate  for  such 
visits,  the  various  drives  and  sails  were  thoroughly 
enjoyable.  On  Monday  morning  the  return  journey  was 
made  vid  London,  and  the  few  hours  spent  was  a  very 
pleasant  break  in  the  long  journey  home.  The  visit  was 
in  every  way  successful,  the  catering  arrangements  by  the 
L.  and  N.W.  Railway  Co.  being  in  every  way  satisfactory. 


GALVANISING  AT    LOW  TEMPERATURE. 


Mr.  Sherard  Cowper-Coles,  who  is  well  known  for  Ins 
connection  with  metallurgical  processes,  recently  exhibited 
a  method  for  making  alloys  at  low  temperature  without 
fusing  any  of  the  metals.  The  process  is  known  as 
"  Sherardizing."  If  a  copper  plate  be  surrounded  with  the 
zinc  dust,  or  "  zinc  fumes,"  of  commerce,  and  heated  to 
500  deg.  Fah.  for  an  hour  or  so,  the  two  metals  unite,  and 
the  plate  becomes  covered  with  a  film  of  zinc,  even  though 
the  temperature  has  never  been  within  200  deg.  of  the 
melting  point  of  the  latter  metal.  At  the  same  time,  the 
surface  of  the  plate  becomes  hardened  to  such  an  extent 
that  it  cannot  be  scratched  except  with  difficulty.  In  the 
same  way  iron  and  steel  articles  can  be  covered  with  a 
uniform  homogeneous  layer  of  zinc,  and,  in  fact,  galvanised, 
though  the  advantage  is  claimed  for  this  process  over  that 
of  ordinary  hot  galvanising  that  the  temperature  employed 
being  much  lower,  the  temper  of  -steel  articles  is  not 
impaired.  Objects  treated  by  this  process  must  be  free 
from  scale,  but  red  rust  does  not  matter,  while  grease  seems 
if  anything  to  be  an  advantage,  so  that  machine  work, 
such  as  bolts,  nuts,  and  screws,  may  be  subjected  to  the 
Sherardizing  process  immediately  after  being  machined, 
without  preliminary  cleaning  or  preparation.  On  a  large 
scale  the  operation  is  carried  out  by  packing  the  articles 
to  lie  treated  in  an  iron  drum  full  of  zinc  dust  and  heated  ; 
preferably  this  drum  should  be  air-tight  and  exhausted  of 
air,  to  prevent  formation  of  too  much  zinc  oxide,  or, 
alternatively,  about  3  per  cent  of  carbon  in  a  fine  state  of 
division  may  be  added  to  the  zinc  dust.  The  process  has 
also  been  applied  to  decorative  work.  If,  for  instance,  a 
copper  dish  or  vase  have  a  pattern  marked  out  on  it  by  a 
protective  paint,  and  be  subjected  to  the  action  of  the 
zinc  dust,  zinc  is  deposited  on  the  unprotected  parts,  while 
on  the  others  the  colour  of  the  copper  is  altered  to  an 
extent  varying  with  the  degree  of  protection,  owing  to  the 
zinc  alloying  with  the  copper  to  form  brass. 
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A  GENERAL  THEORY  OF  SPUR  GEARING. 


By  Robert  A.  Bruce,  Wh.Sc,  M.I.M.E.,  A.M.I.C.E. 

Contimied  from  page  885,  vol.  xxxi. 

From  the  general  result  that  the  common  normal  to  the 
point  of  contact  of  two  profiles  must  pass  through  the 
pitch  point,  we  were  able  to  lay  down  the  conditions  to 
which  any  curve  whatever  must  conform  in  order  to  be 
suitable  for  the  outline  of  a  tooth.  It  was  also  shown 
that  for  a  given  profile  there  was  but  one  path  of  contact. 
Moreover,  the  velocity  along  the  path  of  contact  can 
always  be  compared  with  the  velocity  of  the  pitch  line 
by  the  method  previously  described.  And  this  again  leads 
us  to  the  method  of  describing  the  profile,  given  the  path 
of  contact  and  the  pitch  line. 

We  are  consequently  forced  to  the  conclusion  that  wheels 
which  have  the  same  path  of  contact  will  gear  with  each 
other.  If,  therefore,  we  require  a  set  of  wheels  any  one 
of  which  will  gear  with  all  the  others,  it  is  only  necessary 
to  ensure  that  they  have  the  same  path  of  contact. 

Also,  since  if  a  wheel  A  gears  with  another  B  there  's 
a  definite  path  of  contact,  and  if  the  wheel  A  also  gears 
witli  another  C  there  is  the  same  path  of  contact  for  both, 
it  follows  that  B  will  gear  with  C.  In  other  words,  wheels 
which  gear  with  the  same  wheel  will  gear  with  one  another. 

It  will  be  remembered  that  the  complexity  of  the 
construction  for  finding  a  profile  to  conform  with  a  certain 
line  of  action  or  path  of  contact  arose  from  the  fact  that 
the  corresponding  points  on  the  pitch  line  and  the  path 
of  contact  could  only  be  obtained  by  taking  into  account 
the  variations  in  velocity  up  to  the  time  considered.  Had 
a  simple  relationship  between  the  velocity  of  the  pitch  line 
and  the  velocity  of  the  contact  point  along  the  line  of 
action  existed,  the  complexity  would  have  disappeared. 


Fig.  12. — Contact  Path  of  Circular  Arcs. 


It  is  not  surprising,  therefore,  to  find  that  in  the  methods 
usually  employed  in  constructing  the  profiles  of  gear  teeth 
the  path  of  contact  is  such  that  a  simple  law  exists  as  to 
the  relationship  of  these  velocities.  We  shall  at  present 
confine  ourselves  to  the  examination  of  certain  very  simple 
cases  where  the  contact  path  is  chosen  with  this  definite 
object. 

In  fig.  12  B^B'  and  A  p  A'  are  the  pitch  lines,  p  the 
pitch  point,  and  C,  p  C2  the  contact  path,  which  is  com- 
posed of  two  circular  arcs  merging  into  one  another  at  p, 
the  centres  of  the  two  segments  d  p  and  p  C2  being  r  and 
q  respectively,  each  of  them  situated  on  the  line  joining 
the  centres  of  the  pitch  circles. 

Take  C  any  point  in  the  path  of  contact  and  join  C  p 
and  produce  it  to  n.  Draw  C  t,  the  tangent,  and  Cs  parallel 


to  the  tangent  j)M  at  p,  and  produce  C  p  to  n.  Then, 
as  shown  previously,  if  Cs  represents  t he  velocity  of  the 
pitch  line,  C  t  will  represent  the  velocity  of  the  contact 
point  at  C,  where  t  and  s  are  connected  by  the  line  s  //  t 
drawn  at  right  angles  to  n  c  p. 

Now,  it  is  easily  seen  that  C  /  and  Cs  are  equally 
inclined  to  pen  wherever  c  may  be;  Hence  ct  and  c  s 
are  always  equal.    Hence,  if  the  contact  path  is  a  circular 


|'kfi(i.il3.— Derivation  of  the  Profile  from  the  Contact  Paths  when  latter  are 
_,  Circular. 

arc  whose  centre  lies  in  the  centre  line  of  the  gears,  the 
velocity  of  the  contact  point  along  the  contact  path  is 
constant  and  equal  to  the  pitch-line  velocity,  and  it  there- 
fore becomes  very  easy  to  construct  the  profiles.  Another 
way  of  remembering  this  result  is  as  follows :  Imagine 
the  pitch  lines  to  revolve  together  in  the  direction  of  the 
arrows  by  rolling  friction,  and  imagine  the  circle  pec,  to 
roll  with  them.  Then  any  point  c  travels  along  the  contact 
path,  and  we  shall  see  later  that  c  traces  on  a  plane 
moving  with  either  pitch  line  the  profiles  of  the  teeth. 

An  even  simpler'  path  for  the  contact  point  would  be  a 
straight  line  passing  through  p.  Thus,  in  fig.  12,  if  c  p 
were  the  contact  path,  c  n  would  represent  the  velocity 
of  c  on  the  same  scale  as  sc  represents  the  velocity  of  the 
pitch  line.  In  other  words,  the  velocity  of  the  contact 
point  is  constant,  and  equal  to  the  velocity  of  the  pitch 

line  x  — .    The  corresponding  position  of  points  on  the 

c  s 

pitch  line  and  the  contact  path  are,  therefore,  easily 
found,  since  their  respective  distances  measured  along  them 

from  p  are  in  the  constant  ratio  — . 

.        ■  •  cn 

Practically  all  gear  teeth  now  made  are  based  on  one 
oi'  other  of  these  schemes.  Those  which  depend  upon  the 
circular  contact  path  are  termed  cycloidal  teeth,  whilst 
the  well-known  involute  teeth  are  shaped  so  that  the  path 
of  contact  is  a  straight  line.  The  meaning  of  these  terms 
will  be  explained  later.  The  cycloidal,  being  the  oldest, 
will  be  first  considered. 

In  fig.  13,  let  the  pitch  line  of  a  gear  be  A  p  A',  and 
let  N  N'  be  the  line  joining  the  centres  of  the  two  gears. 
Let  us  assume  a  path  of  contact  C-p  C',  made  up  of  two 
circular  arcs,  whose  radii  may  be  different,  but  whose 
centres  must  lie  in  N  N',  and  which  must  pass  through  p, 
at  which  point  they  coalesce  with  each  other.  As  shown 
previously,  the  velocity  of  the  point  of  action  along  the 
contact  path  is  always  equal  to  the  pitch-line  velocity. 
Suppose,  therefore,  that  contact  commences  at  p,  and 
proceeds  till  the  point  of  action  is  transferred  to  q  ;  then, 
if  we  make  the  arc  qp  equal  to  the  arc  q'  p,  p  will  have 
got  to  q  ,  and  q  will  be  a  point  on  the  profile,  q  being 
another  point.    If,  therefore,  q    be  rotated  back  to  p, 
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and  q  rotated  back  through  the  same  angle  to  q",  q"  will 
be  a  point  on  the  profile  of  which  p  is  the  pitch  point, 
and  q"  will  come  into  contact  at  q.  Hence,  if  a  circle 
q  q"  is  drawn  through  q  concentric  with  the  pitch  lines,  and 
the  airs  q  p,  q'  <p,  and  s  p  are  made  equal,  we  have  only 
to  find  in  q  q"  a  point  q"  such  that  the  chords  q"  =  the 
cliord  q  p.  For  if  q"  be  so  found,  it  is  evident  that  its 
location  relatively  to  p  is  the  same  as  the  location  of  q  to 
q  .  We  may  repeat  this  construction  for  as  many  points 
a.s  we  please,  and  thus  obtain  the  complete  profile.  For 
instance,  to  find  the  point  k"  which  will  come  into  action 
at  K:  Make  arc  p  t  =  arc  p  h.  Draw  K  K"  concentric 
with  the  pitch  circle,  and  with  centre  t  and  radius  equal 
to  the  chord  K  p  cut  it  at  K".  Imagine  the  point  q  on  the 
contact  arc  to  move  with  it  when  this  arc  is  rolled  on  the 
pitch  line.  It  is  evident  that  it  would  follow  the  dotted 
path  till  it  reached  q,  for  arc  q  p  =  arc  q  p.  Hence  q  is 
derived  from  q'  by  the  rolling  of  the  contact  arc  on  the 
pitch  line.  In  the  same  way  the  point  K,  moving  with 
the  contact  arc  when  rolled  on  the  pitch  line,  would  come 
to  K  ,  and  the  same  is  true  for  any  other  points  so  selected. 
Hence  the  curve  q  p' "  Iv'  is  the  j)ath  of  a  point  p  on  a 
circle  of  radius  equal  to  that  of  the  contact  path  C  q 
when  the  latter  is  rolled  on  the  pitch  circle.  The  profile 
pq"K"  is,  therefore,  a  portion  of  an  epicycloid,  the  radius 
of  the  rolling  circle  being  equal  to  the  radius  of  the  contact 
path  outside  the  pitch  circle.  Points  on  the  profile  within 
the  pitch  circle  must  be  derived  on  the  same  principle  by 
making  use  of  the  fact  that  they  will  come  into  action  at 
some  portion  of  the  contact  path  c  p  lying  within  the 
pitch  circle. 


F:G.  14. 

For  instance,  if  we  select  m  on  the  contact  path,  and 
find  vi  and  /•  such  that  arcs  mp,  m  p,  and  r  p  are  equal, 
and  draw  through  m  an  arc  mm"  concentric  with  the 
pitch  circle,  and  make  r  m"  =  chord  p  m,  then  m"  will 
be  a  point  on  the  profile.  For  if  m"  were  rotated  to  m', 
p  would  be  moved  to  m  .  Now,  m  is  derived  from  m 
by  rolling  the  arc  p  c  within  the  pitch  circle.  Hence  the 
portion  of  the  profile  within  the  pitch  circle  is  a  hypocy- 
cloid  traced  by  a  point  on  a  circle  of  radius  equal  to  that 
of  c  p  rolling  inside  the  pitch  line. 

The  simplest  possible  method  of  picturing  the  generation 
of  cycloidal  profiles  is  to  imagine  a  point  to  move  uniformly 


along  the  contact  path  whilst  the  two  gears  are  moving  uni- 
formly together,  their  pitch-line  speeds  being  kept  equal  to 
the  speed  of  the  point  along  the  path  of  action.  Suppose  the 
point  to  start  at  in'  in  fig.  li,  and  move  uniformly  along 
the  curved  path  m  p  q  till  it  reaches  q  :  we  may  imagine  it 
as  situated  on  a  disc  whose  centre  is  at  N',  and  whose 
radius  is  N'/i,  and  which  is  revolving  in  internal  rolling 
contact  with  the  pitch  line  A^;A',  or  in  external  contact 
with  the  pitch  line  B  p  B.  We  may  also  oonsider  that  at 
p  it  is  transferred  from  the  lower  to  an  upper  disc  whose 


_Fin.  15.— Influence  of  Size  of  Rolling  Circle  on  Addendum  and  Obliquity 
of  Action. 

centre  is  N,  and  whose  radius  is  N^,  and  that  it  continues 
to  move  at  the  pitch-line  speed  in  virtue  of  the  rolling  of 
this  upper  disc  within  BpB'  or  without  ApA'.  A  jioint 
moving  in  this  manner  would  trace  out  the  complete 
profile  of  each  tooth.  In  moving  from  vv  to  p 
it  would  trace  out  the  hypocyeloidal  flank  of  the 
lower  wheel  and  the  epicycloidal  addendum  of  the 
upper  wheel ;  and  whilst  continuing  its  motion  from  p 
to  q  it  would  trace  out  the  epicycloidal  addendum  of  the 
lower  wheel  and  the  hypocyeloidal  flank  of  the  upper  wheel. 
The  limitation  of  contact  is  imposed  by  the  position  of 
the  addendum  circles,  contact  commencing  at  ni  and 
ending  at  q. 

It  will  be  seen  that  the  flank  profile  s  q  which  gears  with 
the  profile  of  the  addendum  qq',  in  fig.  14,  is  much  shorter 
than  qq',  from  which  we  are  led  to  infer  that  the  wear  on 
the  flanks  is  much  greater  than  the  wear  on  the  faces  of 
the  teeth.  Moreover,  it  is  easily  seen  that  since  q  and  s 
were  originally  in  contact  at  p,  and  are  now  in  contact  at 
q,  the  total  amount  of  rubbing  while  contact  proceeds 
from  p  to  q  is  q  q  —  s  q.  The  amount  of  wear  on  the  face 
qq'  will  be  proportional  to  the  pressure  and  the  amount 
of  rubbing,  and  inversely  proportional  to  the  length  of 
piofile  over  which  rubbing  takes  place.  Neglecting  slight 
changes  of  pressure  which  may  occur,  owing  to  the  changes 
in  the  direction  of  the  common  normal  along  which  pressure 
takes  place,  the  average  wear  on  8  q  is  proportional  to 

qg  (jj,^        ^e  wear  on  q  q[  is  proportional  to  —  JLH 

f*  <?</ .  • 

It  is  also  evident  that  the  line  of  pressure  varies  from  p  q 
to  the  common  tangent  at  p.  At  the  end  or 
beginning  of  contact  the  obliquity  of  action  is, 
therefore,  considerable.  This  mathematical  obliquity  of 
action  is,  however,  much  modified  when  friction  is  duly 
considered ;  for  when  friction  is  taken  into  account  the 
line  of  actual  pressure  is  inclined  to  the  common  normal 
at  an  angle  equal  to  the  angle  of  friction  of  the  tooth 
surfaces.  Thus,  in  fig.  li,  if  the  lower  wheel  drives  the 
upper,  at  m'  the  reaction  of  the  surfaces  is  along  q  m'  z, 
which  is  inclined  to  pm  at  the  angle  of  friction  F.  Simi- 
larly, at  q  the  real  or  total  reaction  is  along  q  y.  During 
the  first  or  approaching  action  of  the  teeth  the  effect  of 
friction  is  more  unfavourable  to  efficiency,  the  reaction 
being  more  inclined.  During  the  second  or  receding  action 
of  the  teeth  the  reaction  is  less  inclined.    In  special  cases, 
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where  the  greatest  efficiency  is  requisite,  it  is  the  object 
of  designers  to  limit  the  approaching  action  of  the  teeth 
as  far  as  possible.  Now,  it  has  been  ahead)-  mentioned 
that  the  limits  of  the  path  of  contact  are  determined  by 
the  addendum  circles.  The  path  in  p  can  be  shortened  as 
much  as  we  please  by  shortening  the  addendum  of  the 
teetli  of  the  upper  wheel;  for  the  position  of  in  is  deter- 
mined by  the  addendum  circle  of  the  upper  wheel.  We 
thus  see  that  with  cycloidal  teeth  the  wear  on  the  flanks 
is  much  greater  than  the  wear  on  the  faces  of  the  teeth, 
and  that  the  obliquity  of  action  is  very  considerable  when 
contact  commences.  The  arc  p  n  is  called  the  arc  of 
approach,  since  the  teetli  are  approaching  or  entering  into 
each  other  whilst  n  moves  from  //  to  p.  The  arc  ps  is 
called  the  arc  of  recess,  since  the  teeth  are  receding  from 
each  other  whilst  S  moves  from  p  to  S. 

The  size  of  the  generating  circle  is  of  three-fold  import- 
ance. In  the  first  place,  in  conjunction  witli  the  addendum 
circle,  it  governs  the  length  of  the  path  of  contact  an  1 
the  initial  and  final  obliquity  of  action  of  the  teetli. 
Secondly,  it  determines  the  actual  form  of  the  teeth,  and 
consequently  their  strength.  Thirdly,  it  largely  influences 
t lie  amount  of  wear  that  takes  place. 

In  the  preceding  section  it  was  shown  that  the  faces  of 
the  driven  and  the  flanks  of  the  driving  teetli  must  be 
generated  from  the  same  rolling  circle,  whilst  the  faces  of 
the  driving  and  Hanks  of  the  driven  teeth  must  be  simul- 
taneously generated  by  a  second  circle,  which  may  or  may 
not  be  of  the  same  radius  as  the  first  circle.  One  other 
condition  must  always  be  observed,  namely,  contact  must 
be  continuous;  that  is  to  say,  before  contact  ends  between 
one  pair  of  teeth  another  pair  of  teeth  must  enter  into 
action.  It  is  evident  from  the  fact  that  the  velocity  along 
the  contact  path  is  always  equal  to  the  pitch-line  speed 
that  continuity  of  action  will  be  secured  if  the  length  of 
the  path  of  contact  is  greater  than  the  pitch. 

The  conjoint  influences  of  the  size  of  rolling  circle,  and 
the  pitch  upon  the  obliquity  of  action  and  length  of  the 
teeth,  may  be  illustrated  by  fig.  15.  The  pitch  lines  are 
A  p  A'  and  BpB'.  In  the  first  place,  suppose  the  size 
of  the  generating  circle  is  relatively  small,  the  contact 
path  thus  determined  being  m  pq,  such  that  m  pq  exceeds 
the  circular  pitch.     The  addendum  circles  will  now  be 


Fig.  16. 


qs'  and  sm,  and  the  obliquity  of  the  line  of  action  at  the 
commencement  and  end  of  contact  are  shown  by  the  lines 
in  p  and  pq.  The  teeth  are  relatively  long,  and  the 
obliquity  is  great.  In  the  second  place,  suppose  the  path 
of  contact  is  m' pq,  determined  by  choosing, a  relatively 
much  larger  generating  circle.  Its  length  is  the  same  as 
before,  in  order  that  the  same  degree  of  continuity  of 
contact  may  be  maintained.     The  addendum  circles  are 


now  determined  by  drawing  through  in'  and  7'  circles  m'  r 
and  q  r'  concentric  with  the  pitch  lines.  The  teeth  are, 
therefore,  relatively  short,  and  the  obliquity,  as  determined 
by  the  slope  of  the  lines  in'  p ',  p'  q',  is  relatively  less.  By 
using  as  large  a  generating  circle  as  is  consistent  with 
other  conditions,  we  secure  the  benefit  of  short  teeth  and 
small  obliquity  of  action. 

As  the  advantage  appears  to  lie  in  the  choice  of  a  large 
rolling  circle,  it  becomes  necessary  to  inquire  how  far  we 
may  proceed  in  this  direction  without  encountering  some 
incompatible  condition.  Referring  to  fig.  16,  the  influence 
of  the  size  of  the  rolling  circle  on  the  form  of  the  tooth 
profile  is  exhibited.  Three  rolling  circles,  varying  in  size, 
have  been  used  lor  generating  the  three  profiles  K  p  K  , 
L  p  I/,  M  p  M'.  Of  these  it  is  at  once  seen  that  M  pW, 
though  very  strong,  inasmuch  as  the  tooth  would  be  wide 
at  the  root,  is  unsuitable  except  in  the  case  of  very  small 
pitches,  owing  to  the  obliquity  of  action  which  would 
result..  On  the  other  hand,  when  we  turn  to  K  p  li\  we 
see  that  the  Hank,  if  generated  by  a  still  larger  circle, 
would  become  undercut,  and,  even  as  it  is,  is  weak.  The 
largest  generating  circle  is  one-half  the  size  of  the  pitch 
circle,  and  the  flanks  are  consequently  radial,  owing  to 
the  well-known  fact  that  the  hyp  >eycloid  traced  by  a  point 
of  a  circle  rolling  inside  another  twice  as  great  is  a 
straight  line  through  the  centre  of  the  larger  circle. 
Except  in  special  cases,  therefore,  the  generating  circle 
should  never  be  larger  than  one-half  the  diameter  of  the 
pitch  circle. 

In  practice  considerations  as  to  interchangeability  have 
prescribed  the  portions  of  the  rolling  circle,  which,  with  that 
object,  is  generally  kept  the  same  size  for  all  wheels  of 
the  same  patch.  The  smallest  wheel  in  general  use  thus 
determines  the  diameter  of  the  rolling  circle,  which  is 
made  one-half  the  diameter  of  its  pitch  circle.  In  America 
the  smallest  pinion  is  usually  supposed  to  have  12  teeth, 
and  the  diameter  of  the  rolling  circle  is  taken  as  1911  p, 
where  p  =  circular  pitch.  Sometimes,  however,  the 
number  of  teeth  in  the  pinion  which  has  radial  flanks  is 
taken  as  15,  in  which  case  the  diameter  is  taken  as  2'388  p. 
The  latter  proportions  give  better  results.  The  height  of 
the  teeth  above  the  pitch  line  may  be  taken  as  '3 183 

and    the    depth  below    ^     more,      These    figures  agree 

with  the  practice  adopted  for  cut  gears.  There  is, 
however,  a  growing  tendency,  based  011  entirely  sound 
reasoning,  to  make  teeth  much  shorter,  and  there  is  every 
reason  in  laying  out  fresh  gears  to  limit  the  height  above 

the  pitch  line  to       and  below  the  pitch  line  the  depth 

need  not  be  more  than  '3  p.  These  conditions  do  not 
hold  if  the  number  of  teeth  is  less  than  12. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  July  6lh, 
1905  :— 

Belfast. — Second  class:  H.  Baker,  C.  McTlure,  li.  Duddy. 

Cardiff. — First  class :  W.  Monroe,  G.  A.  Ramsav,  P.  Pantazopoulos, 
P.  Stagg.  Second  class:  W.  J.  Sinnett,  T.  J.  Griffiths,  T.  G.  Thomas, 
R.  W.  R.  Ford,  E.  J.  Samuel,  D.  Evaus. 

Glasgow. — First  class :  J.  Bear,  A.  J.  Carbery,  J.  K.  Richardson. 
Second  class  :  J.  S.  Millar,  J.  Robertson,  J.  Taylor. 

Leith. — First  class:  R.  K.  Richardson,  P.  Ingham.  Second  class: 
A.  Chalmers,  G.  Hourston. 

Liverpool. — First  class:  H.  Kewley,  J.  A.  Stewart,  D.  E.  Wbiteford, 
C.  Hudson,  J.  Purves,  D.  JT.  Roberts,  A.  Macdougall.  Second  class  : 
T.  Reid,  J.  S.  Boyd,  J.  McAuley,  W.  Williams,  O.  E.  ghaw. 

London. — First  class  :  J.  Mackintosh,  J.  H.  Hall.  Sc:ond  class  :  R. 
0.  Dick,  E.  J.  Protheroe. 

Southampton. — Second  class:  R.  li.  Matthew. 
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MACHINERY  AT  THE  ROYAL  AGRICULTURAL 
SOCIETY'S  RECENT  SHOW. 

A  complete  notice  of  the  exhibits  in  the  implement  section 
at  Park  Royal  would  have  but  little  interest  for  the 
majority  of  our  readers.  We  select  only  a  few  items  from 
the  various  stands,  choosing  those  which  appear  to  us  to 
embody  novel  ideas,  and  to  be  likely  to  interest  the 
general  run  of  engineers. 

Gas  and  oil  engines  are,  of  course,  exhibited  to  an  extent 
which  is  hardly  warranted  so  far  by  their  application  to 
agricultural  pursuits.  We  presume  that,  directly  or 
indirectly,  it  pays  the  various  manufacturers  to  show  their 
engines  year  after  year,  otherwise  they  would  not  do  so ; 
but  whatever  other  purposes  are  served,  the  show  gives  to 
the  practical  engineer  an  excellent  opportunity  of  comparing 
types  and  workmanship.  One  can  see  all  sorts,  ranging 
from  those  which  will  just  '"  go  round  and  drive  something  " 
to  those  which  will  run  an  electric  lighting  installation 
silently  and  without  a  flicker  of  the  lights. 

The  National  Gas  Engine  Co.  Limited,  Ashton-under- 
Lyne,  and  Messrs.  Crossley  Bros.  Limited,  of  Openshaw, 
exhibited  gas  engines  driven  by  producer  gas,  which  they 
recommend,  we  believe,  in  preference  to  oil  engines  for 
all  services  not  demanding  special  portability.  The 
producers  of  these  two  firms  are  very  similar  in  type,  and 
will  work  with  either  anthracite  or  coke.  We  see  no 
indication  as  yet  of  the  introduction  of  a  small  pfo'dticer, 
capable  of  working  satisfactorily  with  bituminous  coal. 


\ 


In  further  regard  to  gas  engines,  the  firms  named  above 
and  some  other  leading  makers  are  discarding  tube  ignition 
in  favour  of  electrical  firing  when  using  producer  gas,  the 
reason  being  apparently  that  the  home-made  gas  is  always 
more  or  less  erratic  in  quality,  and  electrical  firing  can 
be  more  readily  timed  to  suit  varying  mixtures  and  loads. 

Most  of  the  firms  making  oil  engines  have  endeavoured, 
and  with  considerable  success,  to  adapt  their  designs  so 
that  either  refined  paraffin  or  crude  petroleum  may  be  used 
at  will.  When  crude  oil  is  used  the  chief  difficulty  appears 
to  be,  as  when  using  producer  gas,  to  obtain  charges 
of  consistent  nature  and  strength ;  failure  to  do  so  leads 
to  frequent  premature  firing.  As  a  means  of  obviating  this 
some  makers  adopt  an  arrangement  whereby  a  little  water 
is  fed  to  the  vaporiser  along  with  the  crude  oil.  As  to 
the  exact  way  in  which  this  affects  the  mixture  we  were 
unable  to  obtain  information.  Two  engines  exhibited 
respectively  by  the  Britannia  Co.  Limited,  Colchester,  and 
Messrs.  J.  B.  Better  and  Sons  Limited,  Yeovil  (and 
probably  others  also),  were  so  fitted,  and  no  doubt  these 
makers  would  be  glad  to  explain. 

We  may  note  here  that  two  makers  of  petrol  engines 
for  traction  purposes — the  Ivel  Agricultural  Motors  Limited 
and  Messrs.  H.  P.  Saunderson  and  Co.  Limited — claim  to 
have  perfected  apparatus  whereby  engines  of  the  petrol 


type  may  be  satisfactorily  run  with  ordinary  paraffin  or 
ciude  petroleum  as  soon  as  they  are  started.  We  had  no 
opportunity  of  seeing  this  done,  although  the  inventor  of 
the  Ivel  engine  showed  us  and  very  clearly  described  his 
apparatus,  which  is  simply  a  small  battery  of  copper  tubes 
fitted  into  the  exhaust  pipe,  through  which  the  hot  exhaust 
gases  pass,  thereby  heating  and  vaporising  the  paraffin 
spray  on  its  way  to  the  cylinder.  If  this  device  is  as 
perfect  as  is  claimed,  it  should  revolutionise  the  motor-car 
industry,  and  render  the  popular  recreation  safer  and  more 
economical  than  at  j>resent. 

Another  exceedingly  simple  device  for  timing  the  explo- 
sions in  oil  engines  is  shown  on  the  ''Gothic"  engine, 
manufactured  by  Messrs.  Thomas  Glover  and  Co.  Limited, 
of  49,  Queen  Victoria  Street,  London,  E.C.  On  this  engine 
(which,  as  our  readers  are  probably  aware,  works  on  the 
two-stroke  cycle)  tube  ignition  is  used,  -the  tube  being 
heated  by  an  independent  blow  lamp.  In  tube  ignition 
engines  which  are  not  provided  with  a  timing  valve,  the 
explosion  occurs  as  soon  as  the  compression  is  high  enough 
ti  force  the  explosive  mixture  to  the  hot  portion  of  the 
tube.  Messrs.  Glover  and  Co.  simply  mount  their  heating- 
lamp  upon  a  swivel,  so  that  it  may  play  upon  any  portion 
of  the  ignition  tube  at  will.  The  further  back  the  lamp 
is  tilted,  the  later  will  be  the  explosion. 

Messrs.  Rushton,Proctor,  and  Co.  Ltd.,  of  Lincoln,  exhibi- 
ted inter  alia  a  tandem  compound  horizontal  steam  engine 
(see  fig.  1),  cylinders  111  in.  and  17| in.  diameter  by  26  in. 
stroke,  which  was  primarily  conspicuous,  due  to  the  superb 


workmanship  and  finish  put  upon  it.  Upon  closer  examina- 
tion, we  find  that  very  little  extra  machining  has  been  put 
upon  the  parts  of  this  engine,  but  that  its  remarkable 
appearance  is  due  entirely  to  graceful  design,  and  the 
expenditure  of  a  little  more  care  than  usual  in  fitting, 
polishing,  and  painting.  But,  apart  from  its  attractive 
appearance,  the  engine  is  interesting  in  detail.  It  is 
designed  to  work  with  superheated  steam,  which,  on  its 
way  to  the  admission  valves  on  each  cylinder,  passes 
through  jackets  surrounding  the  working  barrels,  an 
arrangement  the  merits  of  which  may  perhaps  be  ques- 
tioned. The  inlet  valves  fig.  2  on  both  cylinders  are  of  the 
type  generally  described  as  "  Cornish  "  or  "  Sulzer,"  but 
instead  of  being  tripped,  as  is  usual,  are  opened  and  closed 
positively,  yet  with  a  motion  which  closely  approximates 
the  ideal,  the  opening  and  closing  being  rapid  at  all  rates 
of  expansion,  and  the  full  port  opening  being  well  main- 
tained during  admission.  The  valves  are  all  driven  by  a 
side  shaft,  worked  by  bevel  wheels  from  the  crank  shaft. 
The  eccentrics  controlling  the  admission  valves  work  in 
conjunction  with  guides  which,  in  the  case  of  the  high- 
pressure  cylinder,  are  controlled  by  the  governor,  and  on 
the  low-pressure  cylinder  are  set  by  hand.  The  combina- 
tion can  perhaps  best  be  understood  by  reference  to  the 
once  popular  "  Hackworth  "  reversing  gear. 
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All  bearings  on  this  engine  are  lined  with  white  metal. 
The  connecting  rod  has  solid  ends,  with  well-designed 
adjustments,  and  such  details  as  lubricating  gear,  splash 
guards,  metallic  "packings,  and  the  like  are  efficiently 
provided. 

Messrs.  H.  P.  Saunderson  and  Co.  Limited,  of  Bedford, 
exhibited  an  agricultural  motor  tractor  of  novel  design, 
in  that,  while  normally  both  steering  and  pulling  with 
the  two  front  wheels,  rear  wheels  are  fitted  to  carry  a 
lurry,  wagon,  or  tipping  body,  or  these  may  be  removed 
and  a  plough,  mower,  binder,  or  other  agricultural  imple- 
ments substituted.  The  motor  is  of  the  firm's  own  design 
and  manufacture,  having  two  cylinders,  and  being 
generally  on  the  lines  of  motor  petrol  engines,  but 
capable,  we  are  informed,  of  working  also  with  ordinary 
petroleum.  While  -there  are  many  interesting  details, 
description  of  which  would  entail  too  much  space,  special 
mention  should  be  made  of  the  ingenious  gearing  whereby 
the  leading  wheels  are  driven  and  act  as  tractors,  while 
pivoted  to  act  also  as  steerers. 


-Valve  Gear  of  Rushton  and  Proctor's  Horizontal  Tandem  Compound 
Steam  EDgine. 

The  "  Ivel "  agricultural  motors,  to  which  we  have 
alluded  above,  are  three-wheeled  vehicles,  the  front  steering 
wheel  having  a  broad  steel  face  (for  working  over  soft 
ground),  which  is  surrounded  by  a  comparatively  narrow 
solid  rubber  tyre,  which  absorbs  vibration  when  on  the 
read.  The  engine,  listed  at  18B.H.P.,  has  two  cylinders, 
placed  horizontally  at  opposite  sides  of  the  crank  shaft, 
and  working  on  to  a  single  crank.  It  is  stated  to  be 
capable  of  running  on  ordinary  petroleum.  These  tractors 
are  constructed  closely  on  the  lines  of  ordinary  motor 
vehicles,  with,  of  course,  such  differences  in  gears  as  are 


required  for  their  more  forceful  but  less  hasty  duties, 
and  they  arc  worthy  of  notice  as  instances  of  the  possibility 
of  getting  a  considerable  power  and  variety  of  gears  into 
limited  space. 

By  a  clever  arrangement  the  "  Ivel "  Company  are  able 
to  harness  two  7  ft.  mowers,  out  of  line  with  one  another, 
to  their  tractor,  so  as  to  mow  a  course  14  ft.  wide  at  one 
traverse,  turning  with  the  whole  train  at  each  end. 

Both  the  "Ivel"  and  "Saunderson"  tractors  are  fitted 
with  belt  pulleys,  directly  mounted  on  the  engine  shafts, 
so  that  they  may  be  used  as  portable  engines  for  driving, 
threshing,  or  other  stationary  machines. 

(To  he  continued.) 


COMBINED  STOP  AND  ISOLATING  VALVES. 


There  is  often  a  difficulty,  attended  by  some  danger,  in  the 
case  of  an  accident  to  a  boiler  or  the  integral  steam-pipe 
range,  to  reach  the  stop  valve  and  shut  off  the  flow  of 
steam,  and  a  form  of  stop  valve  which  will  automatically 
close  in  the  case  of  such  an  accident  is  worthy  of  the 
attention  of  engineers  and  others  who  have  to  do  with 
steam  plant.  The  Sugden  combined  stop  and  isolating 
valve,  manufactured  by  Messrs.  T.  Sugden  Limited,  180, 
Fleet  Street,  London,  E.C.,  has  for  its  chief  feature 
automatic  closing  in  both  directions  in  the  event  of  an 
accident  to  the  steam  piping  or  failure  of  any  part  of  the 


Fio.  1. 

boiler.  Fig.  1  shows  the  land  type,  which  it  will  be  seen 
consists  of  two  separate  valves — 'the  upper  valve  L  and  the 
lower  valve  K,  both  being  loose  on  the  spindle.  When 
valve  L  is  screwed  down,  it  acts  as  an  ordinary  stop  valve, 
and  shuts  off  the  boiler.  When  the  spindle  is  raised,  the 
valve  is  opened  by  the  flow  of  steam  from  the  boiler,  when 
the  pressure  on  both  sides  is  equal.  The  valve  L,  being 
loose  on  the  spindle,  acts  as  a  non-retum  valve,  and  imme- 
diately closes  in  case  of  accident  to  the  boiler,  and  prevents 
escape  of  steam  from  other  boilers.  The  lower  valve  K 
operates  in  the  opposite  direction — that  is,  in  case  of  steam- 
pipe  fractures,  or  any  other  mishap,  on  the  outlet  side  of 
the  valve.  Under  normal  working  conditions  this  valve  is 
kept  in  position  b}>-  its  own  weight  and  a  certain  pressure 
of  steam,  caused  by  a  partial  vacuum  formed  by  the  flow 
of  steam  past  the  valve,  which  exerts  a  suctional  action  in 
the  space  between  the  valve  and  spindle,  as  indicated  by 
arrows  at  M.  The  increased  velocity  of  the  steam  due  to 
an  accident  easily  overcomes  this,  and  closes  the  valve  K 
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on  the  seating  N.  When  an  accident  has  occurred,  and 
the  automatic  valve  K  is  closed  against  its  seat  N,  it  is 
kept  in  this  position  by  the  steam  pressure  until  the  stop 
valve  L  is  closed.  When  this  is  done,  the  steam  pressure 
on  both  sides  of  the  valve  K  is  equalised  by  a  small 
quantity  of  steam  passing  to  the  upper  part  of  the  valve 
through  the  space  between  the  valve  and  spindle;  this 
causes  the  valve  to  return  to  its  normal  working  position. 
The  valve  can  be  set  to  close  at  any  desired  difference  in 
pressure  by  an  adjusting  screw.  When  once  adjusted  a 
padlock  or  seal  may  be  applied  to  prevent  anyone 
tampering  with  the  valve.  Hand  wheels  for  testing  are 
connected  by  means  of  spindles  to  the  levers  R  and  S,  and 
in  this  way  the  valves  L  and  K  can  be  controlled  from 
the  outside  and  kept  in  working  order.  A  valve  facing  P 
is  formed  on  the  spindle,  which,  when  the  steam  stop  valve 
L  is  fully  open,  comes  in  contact  with  the  seating  Q 
immediately  under  the  stuffing  box ;  this  protects  the 
packing,  and  also  admits  of  new  packing  being  put  in 
while  the  valve  is  under  full  steam. 


Fig.  2. 

The  types  of  valve  illustrated  in  figs.  2  and  3  are  used 
for  marine  purposes  as  well  as  for  land  purposes,  when 
it  is  desired  to  place  the  valve  at  an  angle  or  in  an  inverted 
position.  The  valves  are  in  all  respects  the  same  as  fig.  1, 
excepting  as  regards  the  design  of  the  isolating  valve  K  1, 
which  is  arranged  for  the  special  object  referred  to.  When 
used  for  marine  purposes,  the  working  of  the  valve  is  in 
no  way  interfered  with  by  the  rolling  action  of  the  vessel. 
This  is  accomplished  by  providing  valve  K  1  with  a  small 
valve,  which  rests  on  a  seat  formed  at  the  top  of  the  hollow 
guide  spindle  W,  which  opens  to  the  atmosphere  at  X. 
The  valve  is  thus  kept  in  position  by  direct  pressure  of  the 
steam.  In  case  of  accident  the  increased  velocity  of  the 
steam,  consequent  upon  the  difference  of  pressure,  easily 
overcomes  the  pressure  required  to  keep  the  valve  in 
position  under  normal  working  conditions,  and  closes  the 
valve  K  1  on  the  seating  T.  The  valve  K  1  is  kept  by  the 
steam  pressure  against  its  seating  T,  and  can  only  be 
re-opened  by  shutting  the  stop  valve  L  1,  when  steam 
] >;i^smg  through  the  small  opening  V  causes  an  equal 
pressure  on  both  sides  of  the  valve.  The  valve  K  1  will 
then  return  to  its  seating  on  top  of  hollow  spindle  W,  and 
resume  its  normal  position.    When  the  valve  K  1  closes, 


due  to  the  occurrence  of  an  accident,  this  is  at  once 
indicated  by  a  small  steam  jet  discharged  from  the  opening 
X  into  the  atmosphere.  By  adjusting  the  size  of  the 
opening  X,  the  isolating  valve  K  1  may  be  set  to  close  at 
any  difference  in  pressure.  Both  types  can  be  adjusted  to 
close  at  any  desired  difference  in  pressure,  but  generally 
they  are  set  to  close  with  a  difference  of  about  20  per  cent. 


Fio.  3. 

These  valves  are  constructed  for  a  daily  working  pressure 
of  3001b.  per  square  inch.  The  body  is  made  of  cast  steel, 
having  a  tensile  strength  of  30'  tons  per  square  inch,  with 
an  elongation  of  20  per  cent.  The  working  parts  are  made 
of  gun  metal,  and  the  seating  of  pure  nickel,  so  as  to 
withstand  the  action  of  superheated  steam.  A  number  of 
various  types  of  these  valves  are  being  shown  by  Messrs. 
Sugden  at  the  Liege  Exhibition,  and  a  large  number  are 
in  use  on  the  Continent,  where  high-pressure  steam  and 
superheat  are  in  general  use. 


TRADE  CATALOGUES. 


We  have  received  from  Messrs.  J.  Hopkinson  and  Company  Limited' 
Britannia  Works,  Huddersfield,  copies  of  their  list  No.  350,  on  steam 
driers  and  steam  traps,  and  list  No.  360,  on  exhaust  valves. 


Messrs.  Harpees  Limited,  Abeideen.  This  firm  have  issued  a  neat 
list — Catalogue  XL — comprising  accessories  for  the  tiansmission  of 
power  ;  all  sizes,  bores,  and  widths  of  belt  pulleys  are  given,  coDe 
pulleys,  rope  pulleys,  haulage  pulleys,  and  plain  and  mortise  gears. 
Prices  are  also  given  for  finished  steel  shafting,  couplings,  pedestals, 
brackets,  and  hangers. 


Messrs.  W.  H.  Willcox  and  Company  Limited,  23,  South wark 
Street,  London,  S.E.,  send  us  a  price  list  of  their  semi-rotary  wing 
pumps  and  accessories.  Messrs.  Willcox  were  awarded  a  medal  at  the 
recent  Kent  Agricultural  Show  for  these  pumps. 


Messrs.  Holden  and  Brooke  Limited,  Sirius  Works,  West  Gortonf 
Manchester,  favour  us  with  a  copy  of  a  new  edition  of  their  abridged 
catalogue  of  appliances  and  steam  fittings  for  power  plants  ;  and  also 
new  pamphlets  on  the  P.S.  stop  valve,  the  Sirius  steam  trap,  and  oil  and 
grease  separators,  the  "  parallel  passage  "  system.  The  catalogues  are 
a  model  are  regards  excellence  of  printing  and  general  style. 


Messrs.  Archibald  J.  Wright  Limited,  318,  Upper  Street,  London, 
N.,  send  us  a  removal  sale  list  of  new  and  second-hand  electrical, 
mechanical,  and  other  goods.  We  notice  some  exceptional  bargains  in 
bells,  telephones,  batteries,  coik,  magnetos,  electrical  novelties,  small 
dynamos  and  motors,  and  electric  light  accessories. 
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IMPROVED  THREAD-ROLLING  MACHINE. 


We  illustrate  herewMi  a  very  interesting  thread-rolling 
machine,  lately  built  by  Blake  and  Johnson;  Waterbury, 
Conn.,  designed  for  rolling  all  styles  of  machine  screw 
threads  up  to  lg  in.  diameter  by  3|in.  long.  As  to  the 
accuracy  with  which  threads  are  rolled  with  these  machines, 
it  is  hardly  necessary  to  cite  more  than  the  last  suspension 
bridge  constructed  between  New  York  and  Brooklyn.  The 
large  main  cables  of  this  bridge  are  composed  of  innu- 
merable wires  about  3/16  in.  diameter,  which  had  to  be 
spliced  to  each  other  to  form  the  great  cables.  Every  wire 
which  was  put  into  these  cables  had  to  be  tested  individu- 
ally for  tensile  strength,  and  each  end  of  each  wire  was 
threaded  with  a  rolled  thread  in  Blake  and  Johnson 
machines.  These  wires  were  then  spliced  or  drawn 
together  with  a  sleeve  into  one  continuous  strand.  These 
threads  all  had  to  be  exactly  uniform,  and  had  to  fit  the 
sleeves  perfectly-  with  absolutely  no  difference  between 


to  be  placed  upon  an  ordinary  tioor  instead  of  on  ground 
Honrs  or  special  foundations. 

It  is  well  known  that  the  least  variation  in  the  slides 
and  ways  of  the  old  styles  of  machines,  which  was 
produced  by  actual  work,  would  be  transmitted  to  the 
rolled  thread.  In  order  to  overcome  this,  the  so-called 
"  trolley  "  was  introduced,  with  hardened  and  ground  tool- 
steel  rolls  running  between  hardened  and  ground  tool-steel 
plates.  Another  very  important  feature  of  the  use  of  the 
"trolley"  is  the  great  reduction  of  friction  between  the 
slide  which  carries  the  reciprocating  die  and  the  bed  frame 
proper.  In  all  sizes  of  these  machines  this  lack  of  friction 
is  noticeable,  and  particularly  so  in  the  larger  machine. 
When  rolling  threads  lg-in.  diameter  there  is  nearly  as 
little  perceptible  friction  and  waste  of  power  as  when 
rolling  a  thread  £in.  diameter. 

The  slides,  if  used  continually  for  a  number  of  years, 
require  re-dressing.  To  obviate  this  it  was  decided  to  use 
the  centre  load  line.  Another  undesirable  feature  was  the 
scale  from  the  rough  stock  and  fuzz  from  the  finished 
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any  two  threads.  It  was  impossible  to  accomplish  such  j 
'  results  with  a  cutting  die,  as  one  die  would  only  cut 
about  ten  threads  in  this  high-carbon  wire  from  which 
these  cables  were  made.  With  these  machines  there  was 
no  trouble  in  rolling  the  threads  on  this  wire.  All  of 
these  splices  were  made  to  stand  the  most  severe  tests 
for  tensile  strength,  and  the  results  were  most  satisfactory. 

These  machines  are  regularly  built  in  rive  sizes.  From 
the  standard  machine,  capable  of  rolling  threads  up  to  3/icin. 
diameter,  the  intermediate  sizes  so  overlap  each  other  that 
■the  five  sizes  will  produce  an  accurately-rolled  thread  from 
the  smallest  screws  to  those  lg  in.  diameter.  The  largest 
size  of  thread-rolling  machines,  illustrated  herewith,  is 
perfectly  adapted  to  the  rolling  of  threads  on  railway-track 
bolts,  and  all  of  this  heavier -class  of  bolts  and  screws. 
"The  dies  can  be  made  for  rolling  equally  well  the  lT.S.S., 
Whitworth  standard,  Harvey  grip,  straight  "V,"  and  any 
other  threads  which  may  be  desired. 

The  more  prominent  features  embodied  in  this  machine 
are  the  centre  load  line  instead  of  overhang  ;  the  read- 
justing of  the  so-called  trolley  track  in  its  true  relation 
to  the  maximum  load  of  the  machine  while  at  its  highest 
duty;  the  re-designing  of  the  main  frame  throughout,  and 
adopting  the  so-called  box  pattern,  which  ensures  greater 
rigidity,  with  less  weight,  allowing  these  larger  machines 


stock  dropping  between  the  dies  and  reaching  the  tower 
surface  of  the  slide,  where  it  was  only  a  matter  of  time 
until  this  would  be  so  cut  that  it  in  turn  would  require 
re-dressing.  To  obviate  this  it  was  decided  to  use  the 
centre  load  line.  Another  undesirable  feature  was  the 
scale  from  the  rough  stock  and  the  fuzz  from  the  finished 
stock  dropping  between  the  dies  and  reaching  the  lower 
surface  of  the  slide,  where  it  was  only  a  matter  of  time 
until  this  would  be  so  cut  that  it  in  turn  would  require 
re-dressing.  To  obviate  this  a  slot  for  the  maximum 
diameter  of  each  machine  was  made  in  the  bed  plate, 
with  a  stripper  attached  to  the  slide,  so  that  at  each 
revolution  of  the  machine,  or  production  of  a  screw,  the 
scale  or  fuzz  dropped  in  this  slot,  and  the  scraper  threw 
it  out,  thus  ensuring  a  clean  working  surface  for  this  slide. 

It  is  stated  that  witli  these  machines  there  is  no  trouble 
whatever  in  rolling  a  true  thread  upon  a  rough  stock ; 
that  is  to  say,  the  rolled  part  of  the  thread  will  be  abso- 
lutely perfect,  the  irregularities  of  the  cross  section  of  the 
thread  being  only  such  as  may  lie  in  the  stock,  thus 
ensuring  a  thread  that  for  all  practical  purposes  is  much 
closer  to  size  than  can  be  cut  upon  ordinary  bolt  cutters. 
The  burr  which  is  nearly  always  left  by  a  cutting  tool  is 
entirely  eliminated  when  the  threads  are  rolled,  as  there 
is  no  stock  cut  away — merely  an  upsetting  of  the  metal. 
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By  Dr.  SAMUEL  SMILES. 

These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
Instalments.  For  Particulars  and  Order  Form 
see  page  xl. 
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you  require,  or  would  like  to  make  additions 
thereto,  we  shall  be  glad  to  help  you. 
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The  Manager,  "Engineers'  Gazette" 

359,   STRAND,  LONDON. 


PATENTS  OF  ADDITION. 

The  privileges  that  continental  inventors  enjoy  in  being 
able  to  take  out  patents  of  addition  or  patents  of 
improvement  upon  prior  patents  that  they  have  obtained 
in  their  respective  countries  is  one  denied  to  inventors  who 
have  obtained  patents  in  Great  Britain. 

The  advantages  that  are  associated  with  this  method  of 
adding  a  patent  for  an  improvement  on  to  an  old  patent, 
the  new  improved  patent  being  limited  to  the  life  of  the 
old,  is  one  that  every  inventor  appreciates. 

It  is  frequently  impossible  at  the  outset  for  an  inventor 
to  absolutely  determine  the  best  form  or  the  most  efficient 
way  of  combining  the  features  or  means  by  which  his 
invention  can  be  carried  into  effect,  and  it  is  usually  the 
case  that  in  inventions  having  reference  to  mechanical 
combinations  that  the  ultimate  form  in  which  the  motor, 
apparatus,  or  machine  is  produced  differs  somewhat  from 
the  form  in  which  it  was  originally  schemed  out  or  set 
down  in  the  drawing  office. 

Much  of  the  trouble  that  arises  upon  British  patents 
is  due  to  the  difference  of  opinion  that  may  exist  as  to 
the  manner  in  which  a  specification  can  be  interpreted  for 
covering  or  not  sufficiently  covering  the  invention  as  it  is 
actually  produced  and  put  upon  the  market.  The 
manufacturer  finds,  when  carrying  practically  into  effect 
that  which  was  but  a  meagre  idea  at  the  outset  and 
concerning  which  he  had  only  one  chief  method  in  his 
mind,  that  directly  such  is  placed  upon  the  market 
suggestions  of  users  and  the  hints  of  those  who  have  to 
employ  what  is  made  are  of  some  value  to  him  in  helping 
him  to  devise  better  means  for  meeting  the  public  demand, 
and  for  making  the  invention  of  greater  utility. 

When  making  a  new  machine  or  a  new  form  of  apparatus 
that  embodies  the  same  idea,  that  the  inventor  had  in  his 
mind  at  the  outset,  a,  difficulty  is  sometimes  experienced 
in  that  the  specification  of  the  patent  has  been  drawn  too 
narrowly,  or  its  terms  have  been  limited  to  that  which 
has  been  described,  and  the  apparatus  claimed  solely  for 
the  form  under  which  it  has  been  illustrated.  In  such  a 
case  amendment  of  the  patent  is  impossible,  in  that  it 
would  be  an  attempt  to  extend  the  scope  of  that  which  is 
claimed,  and  to  do  later  that  which  ought  to  have  been 
done  at  the  outset,  namely,  to  make  a  broad  claim  rather 
than  a  limited  one.  Were  a  patent  of  addition  possible 
in  this  country,  it  would  be  easy  for  the  inventor  to  add 
to  the  original  patent  a  further  patent  for  a  detail,  without 
having  to  incur  hereafter  additional  renewal  or  annuity 
fees  during  its  life,  seeing  that  it  would,  if  it  followed  the 
continental  practice,  expire  with  the  original  patent,  and 
would  only  have  the  application  fee  to  be  paid  thereon  in 
order  that  it  could  run  concurrently  and  expire  with  the 
original  patent. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED   BY    MESSRS.    MARKS   AND  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  jmblished  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— viz.,  in, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C. ;  13,  Temple  Street,  Birmingham  ;  or  SO,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

13634  J.  T.  TEASDALE.    Manure  distributor. 

13635  J.  T.  TEASDALE.      Machine  for  topping  and  lifting 

turnips,  etc. 

13701    H.    VOIGT  and  J.  SCHOLTEN.     Mowing  machine 

attachments  to  adapt  them  to  cut  corn.* 
13920    R.  TROUGH.    Grubbers,  cultivators,  etc. 
14070    J.  BALL.    Machines  for  digging  and  gathering  potatoes. 
11091    F.  J.  WORKMAN.    Shears  for  cutting  grass,  etc.* 


Arms  and  Ammunition. 

13627    C.  F.  and  H.  E.  COWDREY.    Ordnance  projectiles.* 
13668    A.  P.  JONES  (Bethlehem  Steel  Co.,  U.S.A.).  Firing 

mechanism  of  breech-loading  ordnance.* 
13680    0.  IMRAY  (Colt's  Patent  Firearms  Manufacturing  Co., 

U.S.A.).    Locks -of  firing  mechanism  of  firearms. 
13901    O.  SILBERR AD.  Explosives* 
13969    O.  SILBERR  AD.  Explosives. 

13987  W.  BEARDMERE  &  CO.  LTD.,  and  A.  BREMBERS. 

Fuses  for  projectiles. 

13988  W.  BEARDMERE  &  CO.  LTD.,  and  A.  BREMBERS. 

Fuses  for  projectiles. 
13991    W.  A.  DAWSON  and  W.  L.  WHITE.    Small  arms. 
K101    M.  BLOOD.    Rifle  sights. 

14120    F.  T.  FISHER  and  F.  W.  C.  DEAN.    Manufacture  of 

projectile  resisting  plates. 
14133    E.  RUBIN.  Shrapnels. 


Bottles,  Glass,  &c. 

13622    W.  A.   WILSON    and   A.    ENGLISH.  Non-refillable 

bottle. 

13741    W.  "BERRY.    Fastening  corks  on  bottles. 
13765    E.  BAKER.    Protective  device  to  be  used  when  opening 
bottles. 

13771    A.  W.  BERRY.    Non-refillable  bottle. 

13788    G.    C.  MARKS   (Irving   Wrightman  Colbur,  U.S.A.). 

Production  of  sheet  glass.* 
13801    V/.  A.  STATTMAN.    Non-refillable  bottle* 
13927    J.  A.  BROWE  and  J.  N.  TURRELL.  Non-refillable 

bottle. 

13971    A.  GANTZ.    Devices  for  filling  bottles. 

13982    U.  GRABAU.  Bottles. 

13992    F.  RABY.    Screw  stoppered  bottle  opener. 

14020    A.  L.  FORSTER  and  CHANCE  BROS.  &  CO.  LTD. 

Wired  glass. 
14055    J.  W.  PATON.  Bottles. 

14083    H.  W.  JOHNSON.    Composition  for  hermetically  seal- 
ing bottles,  etc. 


Building  and  Construction. 

13657  A.  H.  WYLDS.    Window  locks. 

13665  E.  ASPINALL.    Chimney  pots. 

13671  G.  L.  MONCHEL.    Reinforced  concrete  structures.* 

13691  F.  MORTON,  jun.,  and  E.  JOHNSON.    Spring  floors. 

13732  J.  H.  CARTLAND.    Door  springs. 

13748  W.H.COOPER.    Portable  building  partitions. 

13750  J.  II.  HEATHMAN.    Ladder  lock* 

13766  A.  C  HOWELL.    Casement  fastening. 

13800  A.  PARMITES  and  E.  E.  NESTAT.    Sash  pulley. 

13814  W.  F.  EVANS  and  C.  T.  CALLAHAN.  Windows.* 

13821  W.  J.  PITT.    Reversible  sliding  windows* 

13843  W.  BENTLEY  and  W.  J.  D.  THOMPSON.  Sliding 

windows  and  fram.es.* 

13868  J   MASON.    Stair  treads,  etc. 

14007  H.  WAKEHOM.    Dovetail  catch  for  sashes,  easements, 

14087  W.  T.  ROBERTSHAW.    Cornice  poles  and  fittings. 

14108  P.  LANGGUTH.    Jointlcss  stone-wood  flooring.* 


I  Chemistry  and  Photography. 

13619  G.  T.  HOLLOWAY.  Production  of  zinc  oxide  from  zinc 
salts. 

13628    E.  NOEL.    Gasifying  liquid  hydrocarbons  for  lighting 

and  heating  jyurpc-ses.* 
13790    H.  S.  BARNES.  Soaps. 

13804  R.  H.  RANSFORD  (L.  Cassells  &  Co.,  G.  m.  b.  H.,  Ger- 
many).   Polyazo  colours. 

13817    J.  LEWIS.    Photographic  printing  frames. 

13846    C.  HALIDAY  and  i  A  Y.LOR,  GARJNETT,  EVANS,  &  CO. 

LTD.    Method  of  blocking  out  parts  of  photographs. 

13885  E.  HESKETH.    Effecting  interchange  of  temperature 

between  fluids. 

13886  H.  COLLOSERS.    Treatment  of  blast  furnace  slag.* 
13912    G.  F.  THOMSON.    Artificial  stone  silicate. 

13931    L.  HERITTE.    Preservation  of  organic  substances. 

13941    T.  WILCOX.    Photographic,  etc.,  pendants. 

13950    H.  H.   LAKE  (K.   Oehler,  Germany).    Production  of 

brown  sulphur  dyes.* 
14052    A.  J.  LAMBERT  and  C.  T.  C.  LAND.    Stand  for  use  in 

bromide  printing. 
14092    G.  W.  L1DDIARD.    Acid-proof  vessel  for  distilling,  etc.* 
14099    J.   R.  HATMAKER.    Concentrating  or  drying  liquid 

mixtures  or  solutions  of  inorganic  substances. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

13611    J.  H.  DICKSON,  jun.    Prepayment  gas  meters. 
13660    E.  MOSS.    Coin-freed  mechanism  for  stamping  letters, 

13889    W.  II.  HAMMOND  and  E.  W.  BISHOP.  Apparatus 
for  change  of  money. 

14115  C.  WALES.    Adding  machines.* 

14116  C.  WALES.    Adding  machines. 


Cycles  and  Cycle  Accessories. 

13616    C.  F.  J.  BARKER.    Cycle  steering. 

13630    W.  BLAIR.    Coaster  hub  for  cycles. 

13648    C.  LEE.    Valve  for  pneumatic  tyre. 

13697    R.  LEWIS  and  G.  VINCENT.      Pedal-driving  gear 

attachments. 
13730    P.  A.  MARTIN.    Cycle  tool  bags. 
13740    J.  SHIPMAN.    Dress  guards  for  ladies'  cycles. 
13755    W.  F.  HOOKHAM.    Cycle  handle  bars. 
13757    W.  J.  THOMSON.    Cycle  seat  pillars. 
13774    C.  VADON.    Valves  for  pneumatic  tyres.* 
13951    M.  WOLFF  and  J.  BOVEROUX.    Free  wheel  hubs  for 

cycles. 

13986    J.  B.  BROOKS   and  J.  HOLT.    Cycle  saddles. 
14027    L.  J.  S  ADD  AD.    Cycle  stand. 

14041    C.  A.  J.  GILBERT  and  M.  E.  STARKEY.  Variable- 
speed  gear  for  cycles. 
14  076    G.  PILKINGTON.      Spring  forks  for  motor  bicycles, 

14077    G.  PILKINGTON.    Lamp  brackets  for  motor  cycles, 
etc.  ■ 

Electrical. 

13633    B.  BRANDER.    Central  exchange  telephone  systems. 

13677  R.  A.  FESSENDER.    Electric  condensers.* 

13678  R.  A.  FESSENDER.    Signalling  by  electro-magnetic 

waves. 

13679  R.    A.  FESSENDER.     Aerials  for  transmission  and 

receipt  of  electro-magnetic  wave  energy.* 

13681  J.  BROCKIE.    Regulating  mechanism  for  arc  lamps.* 

13682  SIEMENS  BROS.  &  CO.  LTD.  (Siemens  and  Halscke 

Act.-Ges.,  Germany.    Electrical  condensers.* 

13683  SIEMENS  BROS.  &  CO.  LTD.,  and  F.  LYDALL. 

Braking  cars  propelled  by  alternating  current  electric 
motor. 
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13688  C.  SCHMAHL.    Electric  switch. 

13689  R.  C.  GARDNER  (J.  Jetmind,    Norway).  Deviating 

electric  arcs  or  discharges.* 

13690  P.  GIROD.    Electric  furnace.* 

13696    W.  HAMILTON  and  FERRANTI  LTD.  Alternating 

current  electricity  meters. 
13706    ALLGEMEINE    ELRKTRICTTATS-GES.  Electric 

motors.* 

13708  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

Allegemeine  Electricitats-Ges,  Germany).  Dynamo 
electric  machines.* 

13709  F.  E.  CASE.    Systems  of  motor  control.* 

13794  F.  SALDANA.  Armatures  for  magneto  electrical 
machines.* 

13796    L.  KOTTMAN  and  R.  ZWACK.    Electrical  signalling.* 

13815  W.  O.   MANNING.      Safety   fuses   for  electrical  con- 

ductors. 

13816  F.  JENSEN.    Electro-magnetic  reversing  gear.* 

13828  C.  V.  BOYS.  Receiving  instrument  for  wireless  tele- 
graphy. 

13874    EVER~SHED  and  VIGNOLES  LTD.    Electrical  trans- 
mission apparatus. 
13876    S.   O.  COWPER-COLES.  Anodes. 
13909    J.  L.  LAWSON.    Electric  purifier. 

13918  J.  W.  BROOKS.    Electrical  junction  boxes. 

13919  E.  BANKS.    Switch  and  rheostat  controller. 

13954    G.  HARRISON  (The  Electric  Railway  Improvement  Co.,. 

U.S.A.).    Electrical  testing  devices.* 
13958    A.  DRESDNER.    Transformers  and  dynamos. 
13964    B.  F.  CORKHILL.    Automatically  opening  or  breaking 

an  electric  circuit.* 
13974    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Fuse  boxes. 

13976  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

Gereral  Electric  Co.,  U.S.A.).  Electrical  indicating 
instruments. 

13977  1  HE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Fuses  or  cut-outs. 

14000    W.  A.  JONES.    Cutting  of  electricity. 

14013  R.  S.  DOWNE  and  A.  S.  BLACK.  Electrical  distri- 
bution or  junction  boxes.* 

14044  H.  H.  LAKE  (Submarine  Signal  Co.,  U.S.A.).  Sub- 
marine signalling.* 

14050    E.  J.  PIPER.    Electric  quantity  meters. 

14104    H.  MOSLER.  Relays. 

14129    C.  G.  LUIS  and  F.  B.  LARK.    Primary  batteries. 
14141    E.  R.  E.  ROTTER.    Electric  signalling. 


Engineering  and  Mechanical. 

13632    W.  HOPEKIRK.    Balance  beams  for  pumps. 
13646   J.  A.  PEER.    Military  machines* 
13651    J.  S.  YOUNG.    Stone-cutting  saws.* 
13653    W.  S.  SHIELDS  and  W.  DE  F.  JONES.    Liquid  con- 
trollers. 

13655  J.  BATTY.    Lathe  tools. 

13656  H.  E.  PAIN.    Variable-speed  gear. 

13662    R.  A.  BEYER.    Package-wrapping  machines.* 
13675    W.  PATTESON.    Rotary  pumps.* 
13686    R,  M.  CARROLL.    Pipe  wrench.* 

13693    H.  J.  HADDAN  (W.  Ord.,  U.S.A.).    Packing  rings  for 

pistons  and  plungers.* 
13695    F.    H.    SMITH.      Variable-speed    power  transmission 

devices. 

13700    F.  O.  WEBER.    Pumping  apparatus.* 

13702    E.  PULSFORD.    Producing  revolving  motor. 

13724    J.  MIDDLETON.    Water  t  ip. 

13728    H.  J.  BRASHIER.    Ball  or  float  valves. 

13734    H.  CHEESMAN.    Attachments  to  wire  ropes  working 

in  sprocket  wheels. 
13745    J.  LECOCHE.    Hydro-atmospheric  power  transmission 

apparatus. 

13760    L.  M.  TAYLOR,    Circular  saw  attachments.* 

13772  F.  R.  PORTER.    Combined  hose  racks  and  valves.* 

13773  W.  H.  NICHOLSON.    Shaft  couplings.* 

13777    J.  BERNARD  and  J.  PATOUREAN.  Anti-vibration 
devices.* 

137P9    J.  M.  RHODES.    Piston  packing* 

13798    F.   W.  BRITTAN   and  L.   H.  CROSS.  Bolt-locking 
device.* 

13803  G.  H.  ATTOCK  and  G.  E.  TAITE.  Moulding  machine. 
13805    J.  F.  BARKER.    Automatic  lubricators* 

13809  A.  H.  THEW.    Automatic  lock* 

13810  G.  HARRISON  (J.  L.  Prinze.  Canada).  Gauges.* 
13819    E.    C.  POWELL,   C.  Mc ARTHUR    and    F.  SMITH. 

Rotary  engines.* 
13837    A.  M.  LOWSBY.    Tool  for  cutting  stud  iron. 
13844    W.  E.  DUNN.    Moulding  machine  for  making  building 

blocks.* 

13849    J.  BOYD.    Automatic  lubricators.* 
13855    W.  B.  LAKE  and  E.  F.  ELLIOTT.    Screw  jack. 
6 


13881    E.  HESKETH.  Coolers. 

13891    J.  R.  CLEMENT.    Machine  gearing.* 

13898  11.  H.  LAKE  (Berliner  Apparatebau  G.  m.  b.  II.,  Ger- 
many). Apparatus  lor  delivering  predetermined 
quantities  of  liquids. 

13902  D.  McGILL.  Spraying  in  and  drawing  of  cylinder  and 
packing  piston  of  refrigerating  plant. 

428SA    H.  H.  LAKE  (The  Aurora  Automatic  Machinery  Co., 
U.S.A.).    Throttle  valve  for  pneumatic  tools. 
660a    H.  H.  LAKE  (Turbine  Motor  Tool  Co.,  U.S.A.).  Port- 
able machines. 

660b    II.    H.    LAKE    (Turbine  Motor   Tool  Co.,  U.S.A.). 
Throttle  valves  for  portable  motors. 
13908    H.  TODD  and  R.  COTTON.    Filter  press  pumps. 

13924  W.  S.  DOBIE.    Taps  for  drawing  off  beer. 

13925  G.  PILKINGTON.    Change-gear  mechanism  for  auto- 

mobiles. 

13926  P.  C.  HEWITT.    Pumping  apparatus* 

13928    J.  W.  M.  WALLACE.    Jointing  ring  for  steam  pipes.* 

13930  A.  KELLY  and  C.  D.  B.  HANSEN.  Operating  steer- 
ing engines  from  a  distance. 

13933  H.  MOTTRAM.  Devices  for  placing  driving  and  like 
belts  on  pulleys.* 

13910  C.  P.  KINNELL.  Connecting  together  steam  radiators 
and  boilers. 

13942    E.  T.  DIXON  and  DIXON  BROS.  &  HUTCHINSON 
LTD.    Clutches  and  reversing  gear  operated  thereby.* 
13962    C.  KUNZ.    Automatic  discharge  of  liquid  from  vessels.* 
13966    SIR  W.   G.   ARMSTRONG,  WHITWORTH,   &  CO. 

LTD.,  and  ROGER  WRIGHT.  Traversers  for 
hoists.* 

13970    J.  A.  PRESTWICH.    Change-speed  gear. 

13S73    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).   Motor-driven  machines. 
13978    R.  VASTY  and  T.  AUSTIN.    Fitting  for  connecting 

rods,  cables,  etc. 
13980    T.  A.  MACKERETH.    Device  for  holding  screws  to 

screw  drivers. 

13984  A.  H.  WORMALD  and  W.  BROOKE.  Locking  and 
removable  taps  or  valves. 

13998  R,  FOOTE.    Syphon  Ailing  machines. 

13999  A.     RATHBONE.        Lubrication    in  wire-drawing 

machinery. 

14001  W.  E.  RICHARDS  and  G.  REED.  Floats  for  bah 
valves. 

14024    R.  SUTCLIFFE.  Conveyors. 

14035  A.  H.  HOWARD.  Wearing  and  non-slipping  surface 
for  metals. 

14048  L.  A.  WILCZEK.  Moulds* 

14049  W.  D.  TILDEN.    Adjustable  feed  multiple  pumps.* 

14062  J.  STONE  &  CO.  LTD.',  and  G.  C.  R  ALSTON.  Packing 

for  rotating  machinery. 
14069    C.  LILL1CROP.    Roller  tooth  worm  wheel. 
1-1071    F.  FALGATE.    Angularly  elastic  mounting  for  bosses, 

etc.,  on  a  shaft, 
14081    L.  WILSON.    Elastic-fluid  turbines. 
14105    W.  BENTZ.    Sieving  apparatus  for  crushing  mills.* 
14111    W.  V.  TURNER.    Pressure-reducing  valve. 
14117    E.  BERNER.    Insulating  or  heat  resisting  coverings 

for  girders,  pipes,  plates,  etc.* 
14127    S.  O.  COWPER-COLES.    Manufacture  of  metallic  wire 

or  strip. 

11128    F.  J.  II.  RUSTIGE.    Automatic  check  valves* 
14135    A.  HERISSON.    Friction  clutches. 

14140  THE  WARWICK  MACHINERY  CO.  LTD.  Shaft  bear- 
ings. 

14143  G.  WILLIAMSON  and  C.  W.  BRECKWELL.  Weigh- 

ing machines. 

14144  P.  FROST.  Weighing  apparatus  of  the  pendulum  type. 
?S05a    F.  I.  MASSEY.  Liner  for  centrifugal  liquid  separators. 

Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

13785    E.  S.  PERRY.    Motor  cars   fitted  with  internal-com- 
bustion engine. 
13827    G.  INNES.    Explosion  engines. 

14063  G.  SULZER,    Internal-combustion  engines* 

14064  G.  SULZER.    Internal-combustion  engines.* 

14094    THE  WOLSELEY  TOOL  &  MOTOR  CAR  CO.  LTD.. 

and  L.  SILVERMAN.  Self-acting  induction  valves 
for  internal-combustion  engines. 

Engines,  Steam. 

13746    H.  E.  WERNER.    Fluid  motors* 

138S0    A.  W.  CLARKE  and  W.  J.  A.  LONDON.    Fluid  elastic 
turbines. 

13881    A.  W.  CLARKE  and  W.  J.  A.  LONDON.    Fluid  elastic 
turbines. 
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10882    A.  W.  CLARKE  and  W.  J.  A.  LONDON.    Fluid  elastic 
turbines. 

13683    A.  VV.  CLARKE  and  W.  J.  A.  LONDON.  Balancing 

single  flow  fluid-i5res.sure  turbines. 
13893    O.  RECKE.  Turbines.* 
13963    J.  SLEE.    Rotary  engines. 

14134    F.  HARGREAYES  and  G.  DIXON.    Steam  superheating 
apparatus.* 

1 1130    J.  A.  NORMAND,  F.  E.  NORMAND,  and  P.  SIGANDY. 

Water-tube  marine  boilers.* 
14145    THE  HONOURABLE  C.   A.  PARSONS  and  G.  G. 

STONEY.    Steam  turbines. 


13807  M.  CLARK.  Automatic  playing  devices  for  upright 
l>ianos.* 

13812    O.  1MRAY  (The  International  Text  Book  Co.,  U.S.A.). 

Locating  mattes  engraved  on  a  record  of  a  sound- 
reproducing  instrument.* 

13894  H.  H.  LAKE  (Stoks  Smith  &  Co.,  U.S.A.).  Self-playing 
attachments  for  pianos  * 

14100    A.  LOEBL.  Clocks. 

14130    W.  MICHAELIS.    Attachment  for  recording  applicable 

for  disc  sound-reproducing  machines. 
5Q63a    G.  C.  MARKS.    Winding  and  reversing  the  tune  sheets 
of  automatic  musical  instruments.* 


Food  Products. 

13S01    W.  KRONHEIM.    Substitute  for  coffee* 
14073    A.  J.  LEHMANN.    The  preservation  of  food. 
14095    J.    HIGGINBOTTOM.    Washing    and  rinsing  wheat, 
cereals,  sugar,  granular  matter,  ores,  minerals,  etc. 


Furniture  and  Domestic. 

1S612  W.  J.  R.  PARNALL.  Thimbles. 
13617    W.  PRESTON.    Trouser  presser. 

13625    A.  BROOMFIELD.    Free-arm  drawing  board  stand. 

13629    W.  E.  ANDREE.    Ironing  machine.* 

13652    M.  E.  M.  RE1CHER.  Candlestick. 

13719    T.  D.  HAMILTON,  J.  RUSK,  and  W.  A.  ROBERTSON. 

Sewing  machines. 
13749    F.  G.  SCOTT.    Non-collapsible  guard  for  carving  forks. 
13767    R.  TURLEY.    Flower  bowls. 
13793    R.  GIOVANNOLI.    Spring  mattresses. 
13813    H.  REINDERS.    Baby's  chair* 
13823    A.  E.  BROOKES.    Bed  couch. 

13864  R.  BROCKLEBANK.  Holder  for  nutmegs  when  being 
grated. 

13911    D.  CADDICK.    Fire  grate  for  dwelling  houses. 

13961    W.  D.  BAKER.    Household  dust-pan. 

14011  W.  FAIRWEATHER  (The  Singer  Manufacturing  Co., 
U.S.A.).  Thread  cutting  and  holing  devices  for  sew- 
ing machines. 

14075    S.  J.  WHITFIELD.  Bedsteads. 

14131    R.  HADDAN.    Sound  proof  telephone  cabinets.* 

Hardware. 

13615  J.  BARNES.    Curtain  rods. 

13637  G.  MACKENZIE.  Locks. 

13654  G.  WILSON.    Gas  pipes. 

13888  W.  H.  HAMMOND  and  E.  W.  BISHOP.  Lock. 

13915  F.  SALMON.    Portable  bolts  for  doors  and  windows. 

13985  F.  J.  PULLEN.  Candlesticks. 

13996  W.  WALTERS.    Curtain  hooks. 

14078  J.  PUGHSLEY  and  W.  DA  VIES.  Edge  guard  for 
hatchets,  etc. 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

13641    T.  THORP.    Protecting  glass  chimneys  for  use  with 

incandescent  gas  burners. 
13710    B.  D.  WILLIAMS.    MiNers'  safety  lamp. 
13717    C.  J.  SUTTON  and  J.  RUDD.    Shock  proof  apparatus 

for  incandescent  gas  burners. 
13742    J.  WORTHINGTON.    Circulation  of  air. 

13782  J.  THOMAS  and  A.  E.  PODMORE.    Inverted  incan- 

descent lamps. 
13818    G.  HUME.    Gas  retarder. 

13826    T.  W.  S.  HUTCH1NS.    Producer  gas  generators. 
13854    A.  W.  LAUDER.    Vent  valves* 
13994    F.  E.  BENNETT.    Heat  transference  apparatus. 
14006    F.  HURSTHOUSE.    Extinguishing  paraffin  lamps. 
14026    H.  L.  LORD.    Automatic  extinguishing  device  for  oil 
lamps.* 

14033    T.  HARRISON.    Mercury  vapour  lamps. 
14079    Same  as  14080.    Air  heaters. 
14090    W.  TOWNS.    Gas  producers* 

14098  C.  W.  ANDERSON  and  KYNOCH  LTD.  Suction  gas 
oroducers. 

14137  L.  A.  JOUQUES.  Manufacture  of  briquettes  from  coa! 
dust. 

Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

13783  G.  H.  DAVIS.    Mechanically-operated  musical  instru- 

ments.* 

13802  O.  P.  WESTRUP,  W.  E.  and  A.  RUSHWOOD.  Expres- 
sion devices  for  automatically  played  keyboard  instru- 
ments. 


Leather  Goods,  including  Machinery. 

13672    R.  GUILLEAUME.    Frames  for  harness  sadles. 

13699    T.  W.  FRANKLAND,  H.  and  J.  MANFIELD.  Football 

boots. 

13704    G.  F.  ALL1NSON.    Boots  and  shoes. 

13729    G.  R.  BAILEY  and  C.  A.  YOUNG.    Effecting  adhesion 

of  divided  soles  to  the  heel  fronts. 
13769    G.  M.  ANDERSON  &  ANDERSON  &  ANDERSON 

&  ANDERSON  LTD.    Heel  pads. 
13857    W.  SPIERS  and  A.  HARRINGTON.    Boot  machinery. 
13923    J.  C.  McINTOSH.    Boot  protectors. 
13946    F.  MOSELEY.    Fittings  of  harness  saddles. 
14002    G.  RITCH1K.    Strap  for  railway  carriage  windows. 
14016    J.  LYON.    Inner  soles  for  boots  and  shoes. 
14021    L.  A.  CARRE.    Removable  sole  and  heel  for  boots  and 

shoes. 

14138  A.  .1.  BOULT.    Jacks  for  use  in  boot-making  machinery. 

14139  A.  J.  BOULT.    Supporting  and  positioning  of  the  work 

in  machines  used  in  the  manufacture  of  boots. 


Medical. 

13618  P.  A.  RODEN  and  J.  WILKINSON.  Rendering  Droit- 
wieh  brine  suitable  for  medicinal  purposes. 

13607    G.  W.  FITZ.    Massage  apparatus* 

13722    H.  W.  SHAWCROSS.    Finger  stalls. 

13738    W.  J.  FERRIS.    Artificial  legs. 

13744    A.  HENDRICKS.    Face  protectors.* 

13756  E.  G.  TAPNER.  Appliance  for  use  in  treating  human 
scalp. 

13825    O.  E.  MUSCHIK.    Face,  massage  machine: 

1  $835    W.  DONALDSON.    Hot-air  bath  for  home  treatment 

of  diseases  of  the  limbs. 
13932    G.  J.  MAC  AURA.    Vibrators  for  massage  apparatus.* 
11022    T.  J.  WORBEY.  Clinometer. 

14036  J.  B.  BESANT  and  A.  L.  DONALDSON.  Mouth  props.* 
14047    A.  ROYEL.    Electric  battery  for  treatment  of  ear. 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 
13613    A.  E.  HOBSON.    Silver  alloys .* 

13626    F.   GEBAUER   and  A.  ZERGES.       Restraining  the 

"  blown  "  molten  iron  in  the  converter  for  cast  steel.* 
1 3687    J.  B.  CHAUMET.    Alloys  applicable  for  jewellery  and 

for  soldering.* 
13775    J.  II.  MULL.    Pipe-bending  machines.* 
13808    S.   O.  COWPER-COLES.      Electrolytic  production  of 

metallic  sheets,  tubes,  etc. 
13811    E.  L.  DAVIES  and  W.  G.  CLARK.    Welding  iron  and 

steel. 

13903  S.    COWPER-COLES.       Inlaying    and  ornamenting 

metals. 

13904  S.    COWPER-COLES.       Inlaying    and  ornamenting 

metals. 

14008    W.  S.  RAWSON    and  A.    S.   ELMORE.    Process  for 

extraction  of  gold  from  solutions. 
14119    W.SOMMER.    Crucibles  for  melting  and  casting  metals.* 


Optical,  Mathematical,  etc.,  Instruments- 

13664    E.  FOWELL.    Wind  indicator. 

13733    C.  POLLARD,  sen.    and  jun.    Excess  speed  indicator 
for  motor  cars. 

13820    A.  P.  OSBOENE.    Instruments  for  obtaining  levels  and 
angles. 

13840    J.  MURPHY.  Scales. 

13913    A.  E.  DEAN.    Application,  control,  and  measurement  of 
X-ravs. 

13953    G.  HARRISON  (The  Electric  Railway  Improvement  Co., 

U.S. A .) .    Recording  devices.* 
13990    W.  BEARDMERE  &  CO.  LTD.,  and  J.  W.  B.  STOKE. 

Measuring  and  recording  the  volume  of  gases  flowing 

through  pipes. 
14056    P.  HALLIMAN.    Speed  indicator. 
14106    H.  BRINKHAUS.    Pince-nez  eyeglasses.* 
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Printing  and  Typewriting. 

13659    H.  E.  NEWTON  (E.  Hoe,  U.S.A.).    Folding  machines.* 

13725    S.  P.  DOANE.    Preserving  typewriter  ribbon. 

13781    W.  V.  DAWSON  and  J.  STOTT.    Typographical  stop 

cylinder  colour  printing  machines. 
13877    S.  0.  COWPER-COLES.    Rollers  or  stencils  for  printing 

purposes. 

4757b    J.  B.  MILLS  (H.  B.  Dick  Co.,  U.S.A.).    Sheet  guiding 
device  for  duplicating  apparatus. 

13937  W.  H.  LOCK:  (The  Duplex  Printing  Press  Co.,  U.S.A.). 

Looping  apparatus  for  printing  machines. 

13938  W.H.  LOCK  (H.  A.  W.Wood,  U.S.A.).    Casting  curved 

stereo' ype  printing  plates. 
13989    W.  H.  LOCK  (The  Duplex  Printing  Press  Co.,  U.S.A.). 

Platen  attachment. 
14017    J.  RHIND.    Typewriting  machines.* 
14023    P.  0.  LERCK.    Chemical  colour  printing  process. 
34028    M.  SHEARER.    Position  gauge  for  typewriter. 
14031    F.  E.  BEETON.    Writing  machine. 


Railways  and  Tramways. 

13638    C  A.  CASS.    Raising  electric  tramcar  windows. 

•:i676    D.  A.  PARR.    Point  shifters  for  tramways. 

Wiffi    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (Tho 

General  Electric  Co.,  U.S.A.).    Fluid-pressure  brake. 

systems  for  railway  vehicles.* 
13759    A.  S.  GULLIFORD.    Railway  ties* 
13761    G.  J.  WALSH.    Railway  rail  joints* 
13779    T.  F.  STIDOLPH.    Adjusting  trolley  wheel  of  electric. 

car  to  overhead  wires. 
13787    E.  L.  WARTON.    Automatic  car  coupling. 
13842    H.  N.  DAVIDGE.       Trolley  head. 
14003    M.  A.  FENERAN.    Railway  fog  signalling. 
140O5    E.  BANKS.    Detachable  trolley  pole  head. 
14040    W.  A.  AUSTIN.    Railway  ties* 
1404.2    C.  E.  TURNER.    Air  brake  apparatus.* 
14059    T.  COWBTJRN.    Trolleys  for  overhead-driven  tramway. 


Sanitation. 

(Including  Building  and  Hardware.) 

13631    D.  WALKER  and  J.  ROBERTSON.    Dust  carts. 
13644    W.  J.  BEASLEY.    Drain  pipe  stopper. 
13870    C.  W.  COWAN.    Prevention  of  dust  arising  on  motor 
cars. 

13910    R.  WODSTOCK.    Portable  bin  for  use  on  road  scaveng- 
ing vehicle. 

13947    E.  W.  HOLFORD.    Perforated  floors  for  sewage  bacteria 
beds. 

1398?.    R.  DALE.    Joints  of  earthenware  drain  pipes. 


Shipbuilding  and  Navigation. 

13647    A.  TOMKINS  and  A.  BOWLEY.    Self-cleansing  com- 
position for  preventing  fouling  of  ships'  bottoms. 
13666    C.  W.  H.  MUHLSTEPHAN,  jun.  Hawser* 
13685    R.  C.  BROWN.     Propelling  and  construction  of  air 
ships. 

13758    W.  H.  WARR.    Towing  block  as  used  by  steam  trawlers, 
etc. 

13830    P.  F.  MACCALLUM.  Apparatus  for  travelling  on  water. 
13856    B.  P.  HAIGH.    Electrical  steering  of  ships. 
14012    J.  ANDERSON.    Devices  for  propelling  in  air. 
14019    SIR  E.  J.  READ.  Warships. 
14045    O.  KROBG.  Hatches.* 
14066    J.  AISTROPE.  Lifebuoy. 

14097    J.  FARNSWORTH.    Means  for  propelling  ships,  etc. 


Spinning,  Weaving,  and  Allied  Trades. 

13621    J.  TAYLOR.    Spinning  yarn. 
13714    C.  HENRY.    Cold  dyeing* 

13780    E.  CHAD  WICK  (J.  Thompson,  Russia).  Lubricating 
spindles  for  flyer  frames. 

13831  A.  R.  FISH.     Tappet  heald  motoring  for  looms  for 

weaving. 

13832  F.  D.  IRWIN.    Metal  shields  for  protecting  bobbins. 
13839    .1.  BARR.    Automatic  bobbin  winding  mechanism  for 

13847  R.  F.*  ROBERTS.  Spinning.* 

13848  N.  D.  WALKER.  Bobbins.* 

13865    A.  H.  GUTHRIE.    Guides  for  carrying  wood  cards  on 
dobbie  of  power  looms. 


13890    T.  N.  BURBERRY.  Cloth.* 

13892    H.  GROSSELIN.    Nap  raising  and  dressing  cloth. » 
13895    H.  H.  LAKE  (M.  J.  Shaughnessy,  U.S.A.).  Knitting 
machines.* 

13952  SOC.  SCHMID  FRERES.  Ungumming,  bleaching,  and 
dyeing  silk.* 

13995    J.  MARSDEN.    Shuttle  checking  and  picker  preserving 

appliances  of  looms  for  weaving. 
14008    W.  FORRESTER.    Ring  traveller  for  ring  doubling  and 

spinning. 

14010    W.  McCAUSLAND.    Scrutching  machine  for  flax,  etc. 

14014    0.  H.  HASLAM.    Weft  stop  motion. 

14074    T  .S.  GILL  and  E.  FIRTH.    Machines  for  tentering  and 

drying  woven  fabrics. 
14082    J.  JOLLY  and  P.  E.  WILLIS.    Machines  for  preparing 

cotton,  etc. 

14084    THE  FINE  COTTON  SPINNERS'  &  DOUBLERS' 

ASSOCIATION  LTD.,  F.  RIVETT  and  S.  OLDHAM. 

Machines  for  gassing  yarn  or  thread. 
11085    THE  FINE   COTTON   SPINNERS'  &  DOUBLERS' 

ASSOCIATION  LTD.,  F.  RIVETT  and  S.  OLDHAM. 

Split  drums  for  winding  frames. 
14086    THE  FINE   COTTON   SPINNERS'  &  DOUBLERS' 

ASSOCIATION  LTD.,  C.  H.  HAIGH,  and  J.  T. 

BUNTING.    Traverse  guides. 
14093    J.  WHITAKER.    Loom  shuttles. 

14142  R.  LEACH.  Knocking-off  motion  for  slubbing,  inter- 
mediate and  roving  frames. 

25111a  S.  Z.  DE  FERRANTI.  Spinning,  doubling,  and  like 
textile  machines. 


Stationery  and  Paper. 

13620    H.  RICHARDSON  and  J.  CARUS.    Letter  card. 
13623    J.  WEINER.    Post  card  cover. 
13642    R.  G  .H.  CAIE.    Pencil  cases. 

13658    E.  COLEGATE  and  C.  W.  TAYLOR.    Metal  seal  for 
envelopes,  etc. 

13670    R.  LORENZ.     Embossed  pictorial  representation  of 
objects. 

13673    A.  SMITH  and  H.  HADIDA.    Affixing  postage  stamps 

to  envelopes. 
13716    F.  MARSHALL.    Picture  post  cards. 

13751  G.  W.  BRYAN.    Sticking  substance.  . 

13752  F.  C.  JENKINS.    Paper  fasteners. 
13754    M.  SCHAYER.    Picture  colouring  book.* 
31768    G.  SWEETSE.    Fountain  pens. 

13858    E.  PALMER.    Paper  bags. 

13860    F.  PINK  and  J.  P.  PELTY.    Index  and  index  tabs  for 
books.* 

13916    E.  HUGHES  and  H.  WYATT.    Clip  for  holding  check 

book,  invoices,  etc. 
13943    M.  HEWITT.    Luggage  label. 

13965    H.  C.  WEST  and  T.  W.  FLETCHER.    Cardboard  boxes. 
14009    W.  B.  MURPHY  and  A.  STRAUSS.    Eyelets,  etc.* 
14018    A.  FREY.    Envelope  sealers* 
14032    F.  RAUPACH.    Paper  clip. 
14123    W.  E.  EVANS.    Book  presses. 


Steam  Boilers  and  Fittings. 

13614    W.  P.  GIBBONS  and  G.  A.  BAEDDICKER.  Furnaces. 
13624    J.  W.  CLARIDGE.    Smoke  consumer. 
13636    W.  H.  MURTON.    Tuyeres  for  cupola,  etc. 
13639    R.  L.  K.  HAZELL.    Steam  generator. 
13661    H.   S.  WOOLLEY  and   H.  HUBBARD.    Boiler  fur- 
naces.* 

13694  T.  COUSINS.  Purifying  water  in  steam  generating 
boilers. 

13762  E.  LANE.    Steam  boilers.* 

13763  E.  LANE.  Furnaces.* 
13784    R.  AITKEN.    Steam  boilers. 

13795  C.  J.  JOHNSON  and  J.  CARLAN.  Steam  generator 
furnace. 

13824  H.  BARRINGER.  Brick  for  protection  of  combustion 
chambers  of  steam  boilers  and  furnaces. 

13853  ALLDAYS  and  ONIONS  PNEUMATIC  ENGINEER- 
ING CO.  LTD.,  and  A.  NICHOLSON.  Burners  for 
gas  burning  furnaces. 

13863  R.  H.  G.  SILK  and  T.  HERITAGE.  Spark  and  refuse 
catcher.* 

13921  J.  BLACK,  jun.    Vertical  multitubular  boilers. 

13922  D.  CROWTHER.    Superheating  in  steam  engines. 
13945    J.  C.  MERRYWKATHER.    Steam  boilers. 

13959  N.  NOTKINE.    Superheating  steam.* 

13960  CLARKE,    CHAPMAN,    &    CO.    LTD..    and   W.  A. 

WOODERSON.    Steam  superheaters* 
14054    W.  P.  THOMPSON  (A.  Schmitz,  Germany).  Testing 

water  of  boilers  under  operation.* 
14124    W.  J.  BRTNKMAN.    Steam  boilers* 
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Toys,  Games,  and  Sport. 

13669    C.  MARTER.    Golf  balls. 

13712    W.  L.  PTJRVES.    Golf  clubs. 

13739    C.  E.  RICHARDSON.    Kites,  parachutes,  etc. 

13786    BURRO UGHES   &  WATTS   LTD.,  and  J.  S.  BUR- 

ROUGHES.    Convertible  billiard  tables. 
13822    E.  W.  WADE,  J.  J.    FRAFF,    and   H.    J.  BRETT. 

Sporting  boot. 

13869    F.  W.  SCHROEDER.    Fixing-  tips  on  billiard  cues. 
13872    F.  MIDGLEY.    Cricket  bowler  for  practice. 
14004    N.  B.  ROY.    Boxing-  gloves. 
14030    E.  WATSON.    Drill  attachment.* 
11118    A.  H.  CHURCH.  Game. 

Tyres. 

13735    W.   GIBBS.    Tyres  for  wheels. 

13743    H.  HARRISON.    Pneumatic  tyres  for  motor  cycles. 

13791    I.  DAYIS.    Pneumatic  tyres  and  rims  therefor. 

13800    W.  J.  JEHIN  and  E.  L.  TREFFIERE.    Preventing  side 

slip  in  pneumatic  tyres.* 
13838    J.  C.  B  \RKER.    Pneumatic  tyres  for  vehicles. 
13867    C.  E.  PECZENIK.    Pneumatic  tyres. 
13871    MICHELIN  ET  CIE.    Jackets  of  pneumatic  tyres.* 
14043    A.  T.   YIGNERON.    Device  for  closing  punctures  in 

pneumatic  tyres.* 
14046    D.  STEYENS.    Pneumatic  tvres. 

14060    W.    A.    CHIPPENDALE.    '  Facilitating-    inflation  of 

pneumatic  tyres.* 
14067    J.  H.  SALMON.    Pneumatic  tyres. 


Vehicles,   Wheels,  etc. 

13645    J.  C.  RUTHERFORD.    Yeliicle  wheels.* 
13674    T.  B.  BROWNE.    Motor  road  vehicles.* 
13723    C.  JENATZY.    Suspension  of  road  vehicles. 
13737    A.  W.  BRIGHTMORE  and  R.  W.  H.  BAILEY.  Steer- 
ing gear  for  motor-driven  vehicles. 
13875    G.  F.  and  H.  MAKIN.    Brake  for  road  vehicles. 
13899    A.  DE  BERG  HE.    Route  indicating  devices  for  vehicles. 
13967    J.  B.  LE  MAITRE.    Axles  for  omibuses. 
13967    J.  B.  LE  MAITRE.    Axles  for  omnibuses. 
14038    J.  L.  SHAW.    Yeliicle  brakes* 

14058    C.  T.  BOURNE.    Steering  and  controlling  mechanism  of 
motor  cars. 

10380a    J.  TAYLOR  &  SONS  LTD.,  and  A.  P.  DONNISON. 
Driving  apparatus  for  motor  cars. 

14088  J.  MELOTTE.    Transmission  systems  of  automobiles* 

14089  G.  THOMAS.    Variable-speed  gear  for  automobiles. 
14112    W.  Mc.  G.  SMITH  and  T.  BURROWS.    Speed  indi- 
cators for  motor  cars. 

14126    R.  G.  DICKSON.    Convertible  cars. 


Wearing  Apparel. 

13640    H.  W.  LAKE.    Collar  support. 

13643    H.  DOWLER.    Braces  for  personal  wear. 

13650    D.  KOPS.    Apparel  corsets.* 

13663    G.   TAYLOR  "and  T.  MORTON.    Insertion  of  studs 

into  collars,  etc. 
13711    H.  DE  H.  BERESFORD.    Ventilator  for  men's  hats. 
13731    C.  C.  G.  ALFORD  and   A.  H.   ALFORD.  Treating 

attachments  for  collar  and  shirt  studs. 
13753    W.  WINGIOUR  CO.  LTD.,  and  H.  J.  BEETLE.  Collar 

clirj. 

13836    R.  W.  IBBERSON  (.T.  Scott,  New  Zealand).  Fastening 

device  for  brooches,  etc. 
13850    W.  SEDDON.    Hair  pins. 
13866    H.  BROCKLEBANK.    Corset  fastenings. 
13905    M.  J.  F.  A.  NICHOLAS.    Pocket  for  wearing  apparel. 

13956  A.  WARDROPER.  Corsets, 

13957  J.  C.  FRAILL.    Safety  pins.* 

13972    W.  S.  R.  KNOTT.    Nets  for  covering  the  head  and  face. 
13983    E.  WEST.  Corsets. 
14096    K.  ROE.    Blouses,  etc. 

14102    G.   ZIMMERLI.    Fastener  for  shoes,   gloves,  garters, 
etc.* 

14107    T.  NOELLE.  Button. 

14122    A.  BLOC  and  A.  BLOC.  Gloves. 


Miscellaneous. 

13649    C.  O.  DODGSON ,  T.  HARGREAYES,  and  J.  DIBBS. 

Rollers  of  milling  machines  for  treating  blankets. 
13684    C.  L.  GARLAND.  "Fire  escape* 

13692    A.  M    L.  LACAZE.    Compressing  pulverulent  material 

into  spherical  form.* 
13698    G.  C.  MARKS  (A.  Thomas  and  T.  W.  Nims,  U.S. A.). 

Tape  pulleys.* 

13703    ,T  LAKF.MAN.    Gleaning  bowls  of  tobacco  pipes. 
13705    H.  REID.  Advertising. 


13713  E.  BROADLEY.  Signalling  from  one  part  of  a  theatre 
to  another. 

1371.5    W.  TRU SCOTT.    Packing  cycles  for  transit. 
137io    T.  HOPE.    Hair  wavers 

13721)    B.  H.  WILLIAMS  and  R.  C.  WILSON.    Chair  brace. 
13721    W.THOMSON.    Seat  for  exposed  position. 

13726  C,  E.  ASHBY.    Pouring-  device  for  cups,  etc. 

13727  M.  M.  CLARK.    Folding  garden  cloak  and  umbrella 

stand.* 

13736    E.J.EDWARDS.    Rail  chair  keys. 

13747  W.  FA1RWEATHER  (W.  Healcy,  U.S.A.).  Machine 
for  use  in  making  metal-bound  packages.* 

13764  K.  HENLE.  Drawing  natural  ice  blocks  out  of  the 
water.* 

13770    J.  KING.    Street  stand  pipes.* 
13776    J  P.  BAUMGARTNRR.  Bung.* 
13778    F.  V.  RAYMOND.    Hair  curlers. 

13792    R.  G.  WHITAKER  and  G.  H.  HARRISON.  Wriuging 

machines. 
13797    A.  METZ.  Steps. 
13799    J.  SAHLIN.    Fly  catcher.* 

13829    W.    SUMMERSCALES   &    SONS   LTD.,    and  J.  R. 

BOTTOMLEY.  Driving-  and  feed  mechanisms  of 
machines  for  ironing  linen. 

13833  L.  SILVERMAN  and  H.  AUSTIN.    Time  checker  for 

watchman. 

13834  F.  GOTHARD.    Treating  yeast. 

13841  P.  VALSTROM  and  A.  G.  SARSEN.  Emery  sticks.* 
13845    G.  W.  BENT.    Apparatus  for  lifting  mattresses,  etc.* 

13851  A.  M.  BULLOCK.  "  Swimming  devices.* 

13852  W.  RASTER.    Grates  for  edge  mills* 
13859    A.  B.  SAGARRAT.    Life  belts.* 

13862    C.  H.  C.  CLEMENTS.    Stereoscopic  magic  lantern. 
13S73    E.  R.  WORSLEY.    Ball  programme  brooch  clip. 

13878  W.  G.  JONES.  Bungs.* 

13879  W.  E.  C.  TANNER.    Fastening  together  horses,  etc.* 
13887    E.  POCTEL.    Wind  guard  for  pipes,  etc.* 

13896  F.  R.  NEUHAM.    Lawn  mowers* 

13897  G.  BOURGOIS.    Cattle  food. 

13900    H.  J.  WATSON.    Apparatus  for  saving  life  at  sea* 

13906  G.  E.    POCHIN.      Design    and   construction   of  steel 

fencing. 

13907  J.  W.  D.  MILLS.    Horse  shoe  for  weighting  for  "  show  " 

purposes,  insertion  of  "  Frost  screws  "  or  "  dugs,"  and 
rubber  protective-  pads. 
13914    J.  T.  CONNELL,  F.  F.  HALDANE,  and  J.  THOMPSON. 

Treatment  of  "  pot  ale  "  for  production  of  fuel  there- 
from. 

13917  A.  FORD.  Lacings  of  boots  and  .shoes. 
13929    G.  M.  RICHES.    Mould-drying  stoves. 

13934  M.  HERSCHMANN.    Advertising  board.* 

13935  W.  J.  KOCH  and  B.  POIIL.    Holder  for  newspapers* 

13936  D.  WALKER.    Separating  foreign  matter  from  coals. 
13944    W.  P.  WAR-RENT  and  F.  J.  "WOOD.  Advertising 

device. 

13948  L.  A.  MOREL.    Production  of  gluten  in  dry  state* 

13949  J.  ARONOWITZ.    Packing  goods.* 

13955    G.  F.  ZIMMER.    Cleansing  and  separating  mineral. 
13975    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Semaphore  signals. 
13979    A.  A.  WADE.    Operating  clothes  lines  in  streets. 
13981    H.  MOOR-HOUSE.    Distribution  of  soap  powder. 
31993    M.  W.  KAY".    Wood  or  composition  paving. 
13997    C.  FIELD.    Fire  alarms. 

14015    S.  McLARDY.    Mouthpiece  for  tobacco  pipe* 
14025    A.    LAMBOURN.      Springle-ss   catch  for  "hairdressers' 
chair. 

14029    A.  LA    ROCHE.    Prevention  of   side  slipping  horse 
shoes.* 

14034    W.  C.  and  M.  R.  LATHAM.    Tobacco  pipe  cleaners. 
14037    W.  G.  CLARK.    Fire  escapes. 

14039    J.  C.  PILLSBURY.    Preventing  train  robberies* 
14051    S.  HODGKINSON.    Prevention    of  decomposition  of 
fruit,  etc. 

14053  E.  A.  GERKEN.  Match  box. 
14057    J.  A.  MOULS.    Baskets,  etc.* 

14061    A.  D.  SHREWSBURY.    Compressed,  non-porous  blocks 

of  coke.*  •» 
14065    A.  E.  BLIZZARD  and  H.  TODD.    Malt  kiln  floors. 
14072    J.  GTLL.    Corves  or  tubs  for  miners. 
14103    W.  P.  RTOE.    Producing  malt. 

14109  E.  J.  HILL.    Means  for  preventing  splashing  over  of 

water  in  wash-haud  basins. 

14110  E.  J.  HTLL.    Combined  stirrer  and  anti-splash  device 

for  drinking  vessels. 
H1 13    W.  RTDLE Y.    Smoking-  pipes. 
14114    F.  LARTHIOIS.    Machine  for  combing  wool. 
ni9i     \   \v    HEAD.    Luggage  labels* 

14125    J.  W.  HOPE  and  J.  KNIGHT  &  SONS  LTD.  Recep- 
tacle for  shaving  snap. 
14132    F.  BELL.    Toilet  tidies,  etc.* 
1    10360a    J.  F.  GEMS.    Lay  figures* 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  clerk. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  August  15th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  uill  be  foruarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

5212    WICKS.    Machines  for  composing  and  casting  logotypes. 
531:!    CONRAD.    Ball  bearings.    TRigbts  under  Patents,  etc., 
Act,  1901,  not  granted.] 

Two  concentric  rings  arc  provided,  each  having  a  running 
surface,  and  one  of  them  a  tilling  aperture  serving  for  the 


introduction  of  balls  and  ball  separating  devices,  for  the 
purpose  of  securing  the  bearing  against  vibration  and  shocks 
of  any  kind. 

10039  THOMPSON  &  THOMPSON.  Novel  cards  and  blocks 
for  fortune  telling  and  other  games,  educational  pur- 
poses, and  the  like. 

10144    HUMPHRIS.    Driving  gear. 

This  gear  comprises  a  pinion  having  bell  or  helmet-shaped 
teeth  in  conjunction  with  a  disc  having  in  its  face  concentric 
series'  of  perforations  or  recesses,  the  sides  of  which  are 


bevelled  to  a  convex  form  in  cross-section,  so  as  to  permit 
the  aforesaid  teeth  to  come  readily  into  and  out  of  engage- 
ment therewith. 

10154  BATES  &  BRITISH  UNITED  SHOE  MACHINERY 
CO.  LTD.  Lasting  or  like  machines  used  in  the  manu- 
facture of  boots  and  shoes. 

105.58    SYKES.    Railway  signalling. 

11123    MACARTHUR.    Treatment  of  ores  containing  antimony. 

12488  JAMES  ERNEST  ARNOLD  &  WILLIAM  BRUCE 
CLARKE.  Sterilising  apparatus  and  containers, 
particularly  adapted  for  treating  and  containing 
dressings,  instruments,  and  the  like  employed  for 
surgical  and  medical  purposes. 

10385    CROSS.    Oil  engines. 

'I  lie  air  compressed  on  the  compression  stroke  is  divided 
into  separate  portions.    A  charge  of  oil  is  forced  into  one 


of  the  portions  and  the  resulted  mixture  of  air  and  oil  is 
ignited;  the  ignited  mixture  of  air  and  oil  is  caused  to 


become  mixed  with  the  remaining  portion  of  compressed  air 
on  the  working  out-stroke  of  the  engine. 

10578  EMMET  &  JUNGGREN.  Governors  for  turbines  and 
the  like.  [Date  applied  for  under  International  Con- 
vention, May  8th,  1903.] 


The  fluid  is  admitted  in  the  form  of  a  column,  and  means 
are  provided  for  varying  the  cross-sectional  area  of  the 
column  by  cvtting  sections  thereof  into  and  out  of  service; 
means  are  also  provided  for  gradually  varying  the  volume 
of  fluid  supplied  to  a  portion  of  said  column". 
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12514    GULLINE.  Tents. 

12540  SOC.  CASIMIR  BEZ  &  SEZ  FILS.  Means  for  pre- 
venting' incrustation  in  steam  generators.  [Date 
applied  for  under  International  Convention,  June  3rd, 
1903.] 

The  efficiency  of  steam  boilers  is  increased  by  the  employ- 
ment as  a  steam  jiroducer  of  a  saline  solution  of  the  greatest 
possible  density,  which  is  at  least  equal  to  two  degrees 
Baume.  The  process  of  vaporisation  is  carried  into  practice 
by  a  product  comprising  a  soluble  salt  of  any  suitable  kind 
serving  to  impart  density  to  the  water,  and  also  chloride 
of  barium  and  tannin  with  the  addition  of  nnicilagineous 
substances. 

12577  WHITE,    Means  and  methods  of  doubling  or  twisting 

yarns. 

12578  CORRIGAN.    Machinery  or  apparatus  for  winding  yarn 

or  thread  into  "  cheeses  "  and  the  like. 
12605    PRESTON  &  RALSTON.    Method  and  apparatus  for 
treating  and  discharging  ashes  and  clinkers  on  board 
ship. 

The  clinkers  are  first  crushed  by  the  rollers  A  and  are 
then  passed  into  a  space  wherefrom  they  are  discharged  into 


12605/0 If- 


the  sea  by  other  liuid  pressure,  lower  fluid  pressure  being 
also  admitted  between  the  said  space  and  sea  for  sufficiently 
counterbalancing  the  pressure  of  the  water. 

126(37  BERRY.  Appliance  for  automatically  recording  the 
number  of  operations  of  a  machine  or  other  moving 
part. 

12698    CAROL  AN  (General  Electric  Co.).  Pumps. 

The  pump  comprises  a  hollow  plunger,  an  actuating  rod 
connected  tliereto  by  a  lost-motion  connection  and  forming 


a  valve  controlling  an  opening  in  the  end  of  plunger 
extremity,  the  plunger  having  no  clearance  or  only  a  small 
clearance  at  the  discharge  extremity  of  the  pump  cylinder. 

12758  WARDEN.    Parlour  games  and  the  like. 

12816  BRAYSHAW.    Melt  or  bath  for  hardening  steel. 

12919  ROBERTS.    Mechanism  for  turning  over  the  leaves  of 

music  and  for  similar  purposes. 

12955  CALLIE.  Windows. 

13015.  BROWN.    Electric  telegraphy. 

13037  PINFOLD.    Trouser  stretcher. 


12835    WRIGHT  &  McNEILL.    Regulating  mechanism  for 
thermostats. 

This  invention  is  an  improvement  on  Patent  No.  4126, 
1903,  whereby  the  extent  of  the  aperture  of  the  valve  at  any 
position  of  the  rod  may  be  increased  or  diminished,  thereby 


moving  the  plunger  of  the  valve  so  as  to  open  it,  and  by 
means  of  springs  the  plunger  is  moved  in  the  reverse 
direction  to  close  the  aperture. 

12880    MELHUISH.    Internal-combustion  engines. 

The  relief  cock  A  is  arranged  midway  or  thereabouts 
between  the  relief- or' exhaust  port  and  the  piston's  complete 
iustroke  to  relieve  compression,  and  the  piston  is  shaped  so 


that  the  relief  port  is  put  into  connection  with  the  working 
and  suction  cylinders  alternately,  with  or  without  a  vane 
being  inserted  in  relief  pipe  to  act  as  a  check  to  the  back- 
ward pull  of  suction. 

12999    McKIM.    Pneumatic  tyres. 


A  number  of  independent  air  chambers  are  provided,  each 
of  which  is  formed  with  a  tread  piece  and  has  an  orifice  at 
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either  end,  the  said  air  chambers  being  placed  within  a 
recessed  wheel  rim  from  the  periphery  of  which  the  tread 
pieces  project,  and  the  adjacent  air  chambers  being  con- 
nected together  so  as  to  form  a  complete  air  tube  by  means 
of  double-coned  nipples  A,  which  engage  the  orifices  in  the 
air  chambers. 

13051    WALKER.    Dynamo  electric  machines. 

On  the  revolving  part  of  the  machine  a  number  of  end 
connectors  of  the  same  size  and  shape  are  used,  which  are 
insulated  from  each  other,  and  embracing  all  the  projecting 


ends  of  the  conductors  so  as  to  support  such  conductors 
against  centrifugal  forces,  each  end  connector  being  itself 
dynamically  balanced  when  revolved  about  the  axis  of 
rotation  of  the  machines. 


13084  BUTLER-BURKE, 
lamps. 


Electric    incandescence  vapour 


This  lamp  comprises  two  or  more  hermetically-sealed  com- 
partments, one  or  more  of  which  constitute  the  vapour  lamp 
proper,  while  another  or  others  contain  a  rarified  gas  or 
gash's  through  which  an  electric  discharge  also  passes. 

13101    BAKER.    Worm  gearing. 


l_I  1 

k  (  rr—  1-4 
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The  worm  has  its  thread  mad©  in  two  parts,  one  of  which 
being  movable  relatively  to  the  other  part,  so  that  the  width 
of  the  bipartite  thread  can  be  altered  for  avoiding  or  reduc- 
ing backlash. 

13106    STIT'T  &  DAVIDSON.    Weft  replenishing  mechanism 
for  looms.  ■ 
BAIRD.    Ships'  berths. 
NICHOLAS.    Treatment  of  zinc  ores. 
HILL.    Peed  traverse  of  sawing  machines  and  the  like 
to  fix  any  desired  limit  to  the  speed  of  said  feed 
traverse. 


13113 
13121 
13142 


13189  WESTINGHOUSE.  Fluid-pressure  turbines.  [Date 
applied  for  under  International  Convention,  June 
24th,  1903.] 

This  vertical  turbine  is  so  constructed  that  the  fluid  enters 
at  the  bottom  and  exhausts  at  the  top,  and  that  the  shaft 
bearing  is  substantially  relieved  from  the  weight  of  the 
moving  parts  by  upward  fluid  pressure  acting  in  a  balance 


chamber  upon  the  rotary  member,  said  pressure  being  auto- 
matically regulated  in  accordance  with  the  conditions  of 
the  exhaust  by  a  relief  valve  operated  by  the  upward  move- 
ment of  the  rotary  parts  when  the  pressure  in  the  balancing 
chamber  is  excessive. 

13205    FORD.    Experimental  tanks  for  testing  ships'  models. 
13274    LITTLE.       Means    for    controlling    the    trolleys  of 
elect  ri c a  1 1  y - p rop el  1  e d  vehicles . 

There  is  suspended  from  the  outer  end  of  the  trolley  arm 
a  spring-supported  mass  that  is  adapted  to  follow  the 
ordinary  upward  and  downward  movements  of  the  trolley 


>3Z7U/ot 

arm,  so  that  when  the  trolley  arm  makes  a  sudden  upward 
movement,  relative  movement  between  the  mass  and  its 
support  is  set  up,  causing  a  locking  action,  whereby  further 
upward  movement  of  the  trolley  arm  is  prevented. 

13255    PRENTICE.    Free  wheel  or  one  way  clutches. 

The  locking  members  are  retained  in  their  inoj^erative 
position  by  frictional  contact  with  one  of  the  other  members 
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of  the  clutch,  and  thus  prevented  from  moving  outward 
under  gravity  or  centrifugal  force  and  causing  or  creating  a 


noise  when  the  driving  and  driven  members  are  overrunning 
each  other. 

13276  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Protective  devices  for  electric  generat- 
ing and  distribution  systems  and  apparatus. 


Upon  a  change  iu  the  normal  ratio  of  current  in-put  to 
current  out-put,  a  switch  is  automatically  actuated  to  open 
the  electrical  circuit. 

13455    DE  CASTRO.    Automatic  coupling  for  railway  vehicles. 


The  invention  consists  of  a  rotary  coupling  device  in  the 
form  of  a  vertical  frame,  arranged  to  pivot  horizontally  upon 
the  extremity  of  a  support  attached  to  or  about  the  ordinary 
draw  hook,  and  its  coupling  frame  is  provided  with  a  tail 
lever  having  a  guiding  slot,  in  which  is  engaged,  by  a 
spherical  universal  joint,  the  cross  rod  furnished  with  a 
screw  thread  and  a  crank  handle  or  handles,  from  whic.li  the 
coupling  may  be  operated  from  either  side  of  the  vehicle. 


13370  SIEMENS  BROS.  &  CO.  LTD.,  and  KERSS.  Casing 
for  protecting  electric  leads. 
The  casing  for  leads  have  their  side  fillets  raised  above 
the  centre  fillet,  and  on  their  inner  sides  is  made  a  longi- 
tudinal groove  into  one  of  which  is  placed  one  edge  of  the 
cover,  while  the  other  edge  is  sprung  into  position  in  the 
opjjosite  groove,  thus  effecting  a  water-tight  joint  without 
the  aid  of  screws. 


13481 


Removal  of 


SULMAN  &  KIRKPATRICK-PICARD. 

ijreeipitates  from  liquids. 
DELPRAT.    Aerial  machines. 

DKWAR.    Method  of  absorbing  gases  and  the  appli- 
cation thereof  to  the  production  of  high  vacua  and  the 
separation  of  gases. 
ALGERNON  HAMO  BIN  YON  &  ROBERT  PERCY 
BROUSSON.       Automatic      electrical  signalling 
apparatus  for  railways. 
FLEMING.     Apparatus  suitable  for  detecting  electrical 
oscillations.    [Date  applied  for  under  Patents  Rule  9, 
June  17th,  1904.] 
PINKERTON.    Electric  fuses. 
MATTHIAS.    Rocking  horse. 
BLAKE Y.    Gas  and  like  fittings. 
One  end  of  a  flexible  metallic  tube  is  attached  directly 
to  the  gas  and  air-mixing  chamber  of  a  gas  stove,  etc.,  but 
with  the  gas  supjDly  through  a  hole  in  the  side  of  the 
flexible  tube — i.e.,  with  the  supply  at  right  angles  to  the 
tube.    The  other  end  (attached  to  the  gas  supply)  has 
attached  a,  resilient  or  rubber  sleeve,  the  outer  end  of  which 
may  be  enlarged.    The  sleeve  is  secured  by  depressions  which 
form  the  fulcrums  for  lever  which  press  the  rubber  on  the 
tube. 

14197  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Methods  of  making  elctric  armature 
coils  and  other  hollow  articles. 


13502 
13638 


13709 


13736a 


13984 
13986 
14171 


An  electric  armature  is  made  by  forming  a  core  of  fusible 
material  which  has  projections  thereon,  then  winding  the 
conductors  about  the  said  core  and  between  the  conductors, 
and  then  removing  the  said  core  by  the  apjflication  of  heat. 

14379    TRIST.    Packing  for  stuffing  boxes  and  similar  devices. 

This  packing  has  a  transverse  section  consisting  of 
triangular  formation  bent  over  on  itself,  so  that  the  apex  of 
the  triangular  section  forms  a  feather  edge  resilient  collar 


for  contact  with  the  sliding  rod  by  the  pressure  of  the  fluid, 
while  the  ba.se  portion  of  the  triangular  section  permits  the 
gland  pressure  in  an  axial  direction  without  interfering  with 
the  action  of  the  feather  edge  lip  or  collar. 
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14224  McKENZIE  &  HOLLAND  LTD.,  and  EVANS.  Train 
tablet  and  like  systems  of  signalling;  on  single-line 
railways. 

14424    ENOCK.    Coolers  or  refrigerators. 
14639    LAKE  (Miller).    Coal-handling  apparatus. 
14792    KOTHWELL.    Electric  railways  on  the  surface  contact 
system. 

14879  HARRIS.  Apparatus  for  controlling  the  lighting  and 
extinguishing  of  gas,  the  flow  of  fluids  or  the  actuation 
of  electric  switches,  and  for  analogous  uses  at  pre- 
determined times. 

14929  ADAMS.  Method  of  and  apparatus  for  distributing  sew- 
age over  filter  beds. 

15053  COCKING  &  KYNOCH  LTD.  Smokeless  powders  and 
their  manufacture. 

15069  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Electric  switches  especially  applicable 
to  fluid-pressure  governors. 

The  top  of  the  casing  A  carries  a  switch  mechanism  loaded 
by  a  spring  in  said  casing.    A  diaphragm  at  the  lower  end 


of  the  latter  is  caused  to  rise  by  air  pressure  at  a  predeter- 
mined time  to  break  the  electrical  circuit  and  stop  the 
compressing  motor  when  sufficient  pressure  is  obtained. 

15209    LEWIS  &  SMITH.    Motor  vehicles. 
15273    BROADBENT.  Corsets. 

15304    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  controllers. 

The  rotary  controlling  switch  is  adapted  to  be  moved  in 
either  direction  from  its  "  off  "  position,  and  has  two  or 


more  sets  of  contacts,  and  contacts  relatively  movable  thereto 
and  adapted  to  be  engaged  serially  and  alternately  by  said 
sets  when  said  switch  is  moved  in  either  direction  from  its 
"  off  "  position. 


15210    LEWIS  &.  SMITH.    Fluid-pressure  motors  particularly 
such  as  are  used  on  motor  vehicles  or  the  like. 


The  cams  are  arranged  to  slide  so  that  the  lift  of  the 
inlet  and  exhaust  valves  may  be  reduced  to  zero,  or  more  or 
less  according  as  the  cams  are  moved  a  greater  or  smaller 
distance  from  their  normal  position. 

15305  CAROLAN  (General  Electric  Co.).  Frames  and  trans- 
mission gearing  for  self-propelled  vehicles. 

15626  SAYERS  &  MAVOR  &  COULSON  LTD.  Dynamo 
electric  machines. 


The  pole  tips  are  made  adjustable  so  that  it  is  possible  to 
adjust  conveniently  and  satisfactorily  the  positions  of  the 
pole  tips  relatively  to  the  armature  and  to  one  another. 

15649    CHORLTON   &  SMETHURST.    Mattress  surfaces  or 
bed  bottoms. 

15723    MALLINSON.    Self-sustaining  lift  gearing. 

The  centre  pulley  supporting  the  cage  has  a  screw  thread 
formed  on  it,  also  a  similar  screw  formed  on  the  main  shaft, 
so  that  when  the  hauling  wheel  is  stationary  the  load  moves 


the  centre  pulley  against  the  face  plates,  which  are  supported 
in  a  box  with  small  rollers,  forming  one-way  clutches,  to 
prevent  the  cage  running  down. 


62 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


15075    THOMPSON.    Means  for  adjusting  the  valve  setting  of 
steam  engines. 

In  valves  operated  by  link  gear  a  combined  slide  and 
buckle  is  employed  which  is  capable  of  being  adjusted  longi- 


tudinally  on  the  valve  spindle  by  means  of  nuts;  the  spindle 
also  carries  a  vibratory  die  block  whose  purpose  is  to  engage 
with  links. 

15810  EOBERT  DEMPSTER  &  SONS  LTD.,  and  RAD- 
CLIFFE.    Calciners  and  destructors. 

15822  DONALDSON.  Appliances  for  the  cleaning  of  grass 
and  like  seeds. 

15839  PARSONS.  Construction  of  wheel  as  applied  to  cycles, 
motor  cars,  or  the  like  vehicles,  whereby  a  resilient 
tyre  is  provided  which  is  also  unpunctureable. 

An  outer  pliable  rim  is  resiliently  mounted  on  an  inner 
rigid  or  wheel  rim  by  means  of  springs  and  spindles,  the 


springs  encircling  the  spindles  and  abutting  against  both 
rims  which  spindles  are  secured  to  the  outer  rim  with  end- 
wise play  through  the  inner  rim. 

15846    SPENCER.    Gas-regenerative  furnaces. 
15853    PIRIE.    Tool  sharpening  apparatus. 
15872    YIARME.    Arc  lamps. 


The  upper  carbon  is  mounted  in  a  movable  carbon  holder 
provided  with  a  retaining  device  which  permits  the  carbon 
every  time  the  holder  is  brought  to  a  certain  level  to 
descend  freely  by  gravity. 

15877  STOLZENBERG.  Apparatus  for  supplying  water  to 
grindstones  and  the  like. 

15962  BATE.  Machine  or  mechanism  and  means  for  containing 
pins,  cigarettes,  and  other  suitable  articles,  and  for 
delivering  or  presenting  them  one  or  more  at  a  time 
in  a  convenient  and  ready  way  for  handling  or  use. 

16U01    DE VINE.    Pit  trough. 

16070    MEYS.    Cream  separators.  s 


15895    WILKINSON.    Brakes  for  railway  or  tramway  vehicles. 

Brake  shoes  are  adapted  to  slide  in  guides  on  the  truck  or 
vehicle  frame.    Springs  are  disposed  between  the  shoes  and 


/sees/ai. 


the  truck,  and  mechanism  is  provided  connecting  the  brake 
shoes  and  brake  handle  which  raises  the  brake  shoes  up 
against  the  pressure  of  the  springs. 

15904    BOBY.    Steam  valves. 

When  the  pressure  of  steam  inside  the  top  section  of  the 
detartariser  becomes  sufficient  to  force  water  from  the  upper 
end  of  the  tube  A,  the  water  enters  the  funnel  and  flowing 


16117 
16142 

16262 

16268 

16475 


down  the  pipe  fills  the  water  vessel  B  so  that  the  latter 
descends,  operating  a  lever  which  then  closes  valve  C  and 
shuts  off  the  admission  of  steam  through  the  latter. 

TRIGGS.    Disintegrating  machines. 
WILLIAMS  &  WILLIAMS.    Levers  for  working  the 

switch  points  of  railways. 
BORNER.    Process  for  the  manufacture  of  starch-like 

■  or  amyloid-like  substances  and  sugar. 
ABEL  (Act.-Ges.  fur  Anilin-Fabrikation).  Manufacture 
of  sulphur  dyes  and  of  materials  for  their  production. 
ROSS  &  ROSS.    App-  atus  for  flushing  water  closets. 


The  valve  made  in  two  parts,  (1)  the  valve  proper.  (2) 
a  cover  or  lifter,  which  is  capable  of  adhering  to  the  valve 
proper.    When  at  rest  the  parts  are  in  the  position  shown. 
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When  the  lever  is  pulled  the  lifter  is  forced  on  to  the  valve, 
and  on  being-  released  the  counter  which  lifts  the  valve  which 
adheres  to  the  lifter  by  suction  for  a  certain  period  when 
it  drops  aud  closes  the  outlet. 

16655    PENZER.    Acetylene  gas  generator. 

When  the  generator  is  started  water  enters  the  chamber 
A  by  a  syphon  and  raises  the  float  in  that  chamber,  which 
opens  the  water-supply  cock  which  allows  water  to  pass  to 
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the  carbide  chamber  aud  so  generate  gas.  As  the  gas  is 
drawn  off  the  water  rises  aud  so  raises  the  float  which 
supplies  more  water  which  goes  on  until  the  carbide  is 
exhausted. 

16662    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  motor  control  systems. 

The  system  comprises  a  number  of  motors  connected  in 
series,  a  speed-controlling  switch  adapted  to  vary  the  field 


strength  of  the  motors,  and  means  for  preventing  the  switch 
from  weakening  the  fields  of  the  remaining  motors  when  one 
of  them  is  cut  out. 

16692  CRELLIN.  Machinery  for  grading  and  shelling  palm- 
oil  nuts  and  other  hard  nuts  so  as  to  liberate  their 
Icg  r  13  €  1  s 

16796  FARN WORTH  &  PINKERTON.  Combined  ash-pan 
and  fire  guard  for  domestic  fireplaces. 


16761    JOHNSON    (Voigt  k    Haeffner   Akt.-Ges.;.  Electric 
switches. 
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To  obviate  the  disadvantages  which  arise  in  switches  where 
springs  are  used  (to  break  or  close  the  circuit  instan- 
taneously) a  blade  spring  consisting  of  one  or  more  blades 
is  used,  instead  of  a  helical  spring. 

16847    WHITEHEAD.     Gyroscopic   steering    mechanism  for 
torpedoes  and  submarine  vessels. 
In  this  gyroscopic  steering  gear  the  gyroscope  wheel  is 
driven  by  compressed  air,  instead  of  a  coiled  spring.  The 
compressed  air  is  conducted  from  its  receptaele  by  pipes  to 
the  centre  of  the  gyroscope  wheel,  where  it  passes  through  a 
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series  of  radial  passages  terminating  in  tangential  exit 
passages,  thus  driving  the  wheel  by  reaction.    An  arrange- 
ment is  also  provided  for  starting  the  compressed  air  when 
the  torpedo  is  fired. 
16864    LANCHESTER.    Power-propelled  road  vehicles. 

This  transmission  gear  is  so  constructed  as  to  distribute 
power  to  each  and  all  of  the  road  wheels  without  interfering 
with  the  normal  frictions  of  the  steering  road  wheels.  The 


arrangement  can  be  readily  understood  from  the  drawing, 
fig.  1,  being  a  portion  of  a  lorry  having  the  invention  applied, 
and  fig.  2  being  views  of  the  arrangement  of  the  power  trans- 
mission for  the  steering  wheels. 
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16801    SEACOLE  &  OLDHAM.    Machines  for  raising-  nap  on 

fabrics   specially   applicable   to   machines  known  as 

double-action  raising  machines. 
16849    ELLISON.    Detachable  tread  for  the  tyres  of  motor  cars 

and  other  vehicles. 
16851    PARKINSON.       Drying-    and    washing-  photographic 

plates  and  hims. 
16885    GRAY.    Combined  book  indicator  and  book  marker. 
16896    BROWN.    Golf  sticks  and  parts  therefor,  also  means  for 

carrying  the  same. 
16921    APOSTOLOFF.    Apparatus  for  use  in  testing  the  power 

of  motor  cars,  applicable  also  for  training  the  drivers 

of  such  vehicles  and  for  purposes  of  amusement. 
16930    ELLIS  (Soc.  A.  Vedrine  &  Cie.).    Double  helical  driving 

gear. 

The  gearing,  especially  adapted  for  motor  cars,  comprises 
a  flexible  coupling  A,  double  helical  pinion  P>,  and  a  double 


helical  spur  wheel  C.  A  gap  is  formed  between  the  two 
different  surfaces  on  the  pinion,  and  a  distance  piece  is 
jdaeed  between  the  two  similar  surfaces  on  the  spur  wheel. 

16945    SMITH  &  SMITH.  Bodkins. 

16953  CRAWFURD.    Means    for    making   infusions   of  tea, 

coffee,  and  the  like. 

16954  FREY.    Protecting  shoe  for  the  wheels  of  tramcars,  in 

order  to  lessen  the  chance  of  accidents. 
16959    LANCHESTER.  Clutch  brake  and  chain  gear  mechanism 
of  power-propelled  vehicles  and  vessels. 

This  is  a  combined  clutch  and  change  gear  mechanism  of 
the  epicyclic  type  whereby  the  power  is  received  and  trans- 
mitted direct  from  the  motor  without  the  employment  of  a 
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peripheral  transmission,  such  as  is  usually  deemed  necessary. 
The  clutch  and  brake  are  so  constructed  as  to  be  capable  of  an 
indefinite  amount  of  slipping  without  perceptible  wear  or 
injury.    The  whole  gear  is  enclosed  in  a  casing. 

16962  HARROP.  Device  for  the  prevention  of  waste  from 
beer  pumvjs  and  the  like. 

16993  GUILLEAUMK  JOSEPH  CONRAD  MARIE,  BARON 
DE  LIEBHABER.  Method  for  producing  a  deliques- 
cent liquor  capable  of  preventing  the  formation  of 
dust  or  ioe  on  roads,  streets,  and  the  like. 

17001    SCHNEIDER.    Pocket  knife. 

17027    STERN.    Water  and  other  liquid  meters. 

17044  MANIFOLD  &  MANIFOLD.  Wringing  and  mangling 
int,  chines. 


17006    RUPP.    Valve  for  pneumatic  tyres. 

This  valve  is  so  constructed  that  it  affords  complcto 
closure  without  an  external  screw  cap.  This  is  an  advantage 
over  the  old  form  of  this  type  of  valve,  where  the  connection 


of  the  valve  plug  with  the  envelope  forming  the  connecting 
piece  is  effected  by  means  of  a  ball  valve,  which  makes  it 
necessary  to  have  a  special  screw  cap  for  the  protection  of 
said  valve. 

17020  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Emergency  devices  for  railway  vehicle 
and  like  brake  and  controlling  systems. 

In  emergency  brakes  of  the  kind  in  which  a  spring-pressed 
button  is  mounted  on  the  controller  handle,  a  latch  is 
adapted  to  jn'event  the  operation  of  the  brake  applying 
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mechanism  when  the  controller  button  is  only  slightly 
pressed.  This  latch  A  is  so  aranged  to  give  the  button  a 
certain  amount  of  play  and  to  operate  the  brake  mechanism 
when  it  is  wholly  released  by  the  operator. 

17047    LANCHESTER.    Governing  arangements  of  internal- 
combustion  ensrines. 


This  governor  works  as  follows:  The  pump  A  (which  is 
positively  driven  from  the  motor)  pumps  the  oil  B  to  the 
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underside  of  the  ram  C.  This  rani  is  arranged  to  act  on  the 
throttle  valve  or  valves  of  the  motor  through  a  bell-crank 
lever  and  rod,  thus  by  opening  or  shutting  the  needle  valve 
the  speed  of  the  engine  can  be  governed. 

17052  ROBERT  DEMPSTER  &  SONS  LTD.,  and  BROAD- 
HEAD.  Bucket  conveyors  and  elevators  for  trans- 
porting coal,  ashes,  and  other  materials. 

17057  LUKE  &  SPENCER  LTD.,  and  TURNER.  Face 
grinding  wheels. 

17072  BRITISH  NORTHROP  LOOM  CO.  LTD.  (Northrop 
Loom  Co.).    Temples  for  looms  for  weaving. 

17089  LEGRAND  &  YANSTEENKISTE.  Retting  flax,  hemp, 
jute,  or  other  textile  materials. 

17101  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Emergency  brake  control  systems. 

The  emergency  valve  of  a  brake,  for  use  in  case  the  motor- 
man  is  taken  ill.  is  held  in  the  closed  position  by  lever 
system  A,  and  also  by  system  B  in  the  motor  controller 


lever  C;  thus  the  motorman  is  enabled  to  rest  his  hand, 
as  only  one  lever  is  necessary  to  actuate  the  brake.  A 
modification  is  also  described. 

17108    MARTIN.    Swath  turner  and  windrower  or  collector. 
17113    MANNESMANN.    Rolling  mills  for  rolling  tubes  and 

other  hollow  objects. 
17115    LASCELLES.     Construction  of  apparatus  for  drying 

hops  and  other  similar  material. 
17143    WALKER.    Spade  tread. 
17171    MACKINTO_SH.    Certain  jacquard  uprights. 
17176    PERITZ.    Electric  vapour  arc  lamps. 

The  electrodes  of  the  vapour  arc  lamp  are  made  of  material 
of  low  fusing  point  and  the  arc  is  partly  surrounded  by  a 
tul>e  inside  a  suitably-shaped  shell,  the  tube  is  a  burner 
tube,  the  inner  tube  has  a  smaller  diameter  than  the  shell 
so  as  to  communicate  with  the  latter  at  its  ends,  so  that  the 
vapour  formed  from  the  electrode  passes  into  the  shell  and 
condenses  on  its  walls,  and  flows  back  into  the  electrode. 

17185    BOULT    (Crump).      Machines    for    cleaning  printers' 
rollers  and  the  like. 

17194  GREEN.    Sockets  and  lid  holes  of  fuel  economiser  boxes 

and  the  like. 

Spiral  or  plain  steel  rings  are  placed  in  the  mould  at  the 
parts  which  are  to  form  the  "lid  holes  and  sockets  before  the 
casting  takes  place,  so  that  the  molten  metal  will  immediately 
surround  the  rings  and  by  its  heat  fuse  these  so  as  to  form 
a  homogeneous  mass  of  metal  superior  in  strength  to  the 
remainder  of  the  easting,  thus  strengthening  these  parts. 

17195  ELLIOT.    Construction   of  bottle  flask  or  like  recep- 

tacles for  containing  liquids  or  semi-liquids  or  solids. 
17207    WELSH.     Trolley  pulleys  for  electric  railways,  tram- 
ways, and  the  like. 


The  wearing  parts  A  of  an  electric  railway  trolley  can  be 
easily  removed  and  replaced  by  constructing  the  trolley  in 
two  parts  as  shown.    Anti-friction  balls  may  be  used. 


17210    WEBSTER,  JONES, 
tea  pots. 


&  LINGARD.    Construction  of 


17213  TETLOW  &  TETLOW.  Means  for  coating  the  waxed 
paper_  backing  used  in  the  process  of  printing  textile 
fabrics  and  other  materials. 

17218  ARMSTRONG,  ARMSTRONG,  &  ARMSTRONG. 
Manufacture  of  soap  and  detergent  compounds. 

17233    DOVER  LTD.,  and  DOVER.    Pneumatic  tyre  inflators. 

17238    GADEBUSCH.    Pianoforte  actions. 

17241  GLEDIIILL.  Apparatus  suitable  for  the  manufacture 
of  ingots. 

17255  EPSIITINE.  Rugs  and  carpets  and  materials  therefor. 
17257    BOYD.   Apparatus  for  automatically  signalling  the  depth 

of  water  at  harbours,  docks,  piers,  navigable  channels, 

or  the  like. 

The  apparatus  is  actuated  by  the  rise  and  fall  of  the  tide 
by  means  of  a  float  connected  to  the  apparatus,  thereby 
causing  it  to  automatically  exhibit  a  code  of  light  signals 
by  night  and  a  code  of  balls  or  like  signals  by  day. 

17272    WILD.    Lubricators  for  oil  boxes  of  vehicle  wheels. 

The  ordinary  oil  box  is  constructed  with  a  hinged  cover 
and  a  spring  catch,  this  cover  being  inside;  when  the  cover 
is  locked  the  oil  box  presses  against  a  coil  spring  fixed 
on  the  outside  face  of  a  disc  or  circular  cover,  the  edges  of 
which  fit  closely  in  a  turned-in  shoulder  cut  in  the  inside 
edge  of  the  oil  box.  A  piece  of  tube  is  fixed  inside  the  disc 
to  form  an  oil  holder. 
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LAKE  (Duisburger  Maschiuenbau  Akt.-Ges.  vorm. 
Bechem  &  Keetman).  Device  for  preventing  the  rais- 
ing of  dust  coming  from  rock  drills  operated  by  com- 
pressed air  or  the  like. 

FIRTH.    Water  heating  and  steam  generating  apparatus. 


The  whole  heat  from  a  suitable  furnace  is  utilised  in  a 
boiler  by  using  conical  bottom  A  and  coiled  pipe  B.  The 
hot  air  passes  up  the  helically-coiled  pipe  heating  the  water 
during  its  passage.    A  gas  furnace  is  shown. 

17304a  FIRTH.  Water  heating  apparatus.  [Date  applied  for 
under  Patents  Rule  9,  August  8th,  1904.] 

17318  RANSFORD  (Leopold  Cassella  &  Co.).  Manufacture  of 
sulphine  colours. 

17323    LANSDELL.    Window  blinds. 

17369    WISE  (S.  Pearson  &  Son  Ltd.).    Skips  or  buckets. 

17375    SARDY.    Terminal  for  electric  cables. 

17594    HOOS.    Coupling  device  for  twisted  boring  tools. 

To  join  the  separate  lengths  A  and  B  ofa  twist  drill  together, 
a  sleeve  C  is  screwed  to  A.  Bar  B  has  a  groove  which  engages 


in  the  dotted  position  with  projection  D  of  the  sleeve  C. 
Further  locking  is  caused  by  pushing  down  the  bar  A  into 
the  tapered  sides  of  the  sleeves. 
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17:586    LAIRD.    Car  seats  and  the  like. 

17417    TIIORNE.    Apparatus  for  teaching  billiard  strokes. 
17118    DELORY.    Combs  for  applying  a  liquid  close  to  the 

roots  of  the  hair  or  beard. 
17533    HOFFMANN.    Bottle  filling  or  like  apparatus. 
17850    POW  ELL.    Horse  collars. 

17920    MATHER  &  PL  ATT  LTD.,  and  HEPBURN.  Method 

of  and  means  for  softening  water. 

18047  HABER.  Process  of  and  means  for  testing  the  com- 
position of  gaseous  mixtures. 

18120  GELDERMAN.  Devices  for  securing  in  position  and 
for  releasing  for  doffing  or  removal  the  cloth  beam  of 
looms  for  weaving. 

181584  POLLIN.  Fixing  handles  or  shafts  in  hammers  and 
other  tools. 

1850.1    AN  DRONIKOFF.    Folding  bedsteads. 
18637    SMITH  &  SHACKLETON.    "  Nobles  "  or  like  combing 
machinery. 

18743  WALTON.  Method  of  joining  metal  sheets  together, 
especially  applicable  to  the  manufacture  of  pipes. 

The  joint  is  made  by  means  of  a  key  or  joining  piece  so 
that  there  is  a  protuberance  on  one  side  only,  the  other 
side  being  smooth.  The  key  consists  of  a  bar,  on  eacli  side 
of  which  is  a  groove  of  dovetail  section.  The  edges  of  the 
sheet  to  be  joined  are  bent  over  and  inserted  in  the  grooves, 
the  whole  being  then  subjected  to  pressure  by  rolling. 

18755    WILSON.    Mortising  machines. 

18825    NEWTON    (Farbenfabriken  vorm.   F.  Bayer  &  Co.). 

Manufacture  and  production  of  a  pharmaceutical  com- 
pound. 

18898  JUSTICE  (Bethlehem  Steel  Co.).  Means  for  working 
ordnance. 

19033    ROONEY.       Revolving  heels  for  clogs,  boots,  shoes, 

and  other  foot  gear. 
19134    BOULT  (Fabrique  de  Moteurs  et  de  Machines  [Ancienne 

Maison  Zurcher,  Luthi  et  Cie.]).  Internal-combustion 

engines. 


Both  the  valves  and  the  magneto  of  an  explosion  motor 
arO  operated  simultaneously  by  the  bevel  wheel  A,  latter 
being  engaged  with  shaft  B  of  the  magneto-electric  machine, 
and  being  provided  with  cam  projections  to  operate  the 
valve  stems. 

19244    SONOFF  &  ZWEREOFF.    Curing  skins  and  hides. 

1933C  EPPNER  k  EPPNER.  Apparatus  for  indicating  the 
unauthorised  opening  of  doors.  [Date  applied  for 
under  International  Convention,  April  7th,  1904.] 

19978    THUNDERBOLT.  Game. 

20315    ADAMS.    Penstocks  and  sluices. 

20400    WEYERS.    Reel  holders. 

20505    PARKER  &  SMITH.    Cycle  and  analogous  lamps. 

22152  WEINBERG.  Apparatus  for  holding  or  guiding  sheets 
of  paper  lying  on  the  endless  feed  aprons  of  machines 
for  coating  or  colouring  and  otherwise  treating  paper 
in  the  form  of  sheets. 

22400    PICKERILL.    Fireproof  flooring. 

22651    HOI?  SET.  Locks. 

22995  BOULT  (Bellows).  Justifying  mechanism  for  matrix  or 
type  assembling  machines. 


20702    BRENING.    Oil  burners  for  steam  boiler  furnaces  and 
the  l:ke. 

In  the  oil  burner  A,  which  is  fed  from  tank  B,  a  steam 
injector  C  is  placed  in  connection  with  a  steam  supply  pipe 
leading  from  the  steam  dome.    The  steam  jet  mixes  with 


the  oil  and  air  and  forms  a  combustible  mixture,  and  it  is 
regulated  by  a  hand  wheel  moving  the  injector  longi- 
tudinally. 

21106    BICE  &  BICE.    Automatic  feed  regulator  for  boilers, 

heaters,  and  the  like. 

As  the  water  rises  in  the  boiler,  the  float  is  raised  and 
rotates  the  valve  stem  A  to  reduce  the  opening  supplying 


steam  to  the  pump  by  which  water  is  forced  into  the  boiler, 
when  the  float  falls  the  reverse  action  will  take  place,  and 
the  pump  will  be  driven  quicker. 

21366    HOPKINSON    &    WEST.       Flue    tubes    of  steam 
generators. 


In  order  to  secure  the  endwise  yielding  of  a  flue  tube  and 
to  increase  the  strength  to  resist  collapse,  the  tube  is  made 
up  of  sections  which  are  undulated  and  united  by  means  of 
flanged  seams. 

22811    DE    NORDENFELT    &    TERNSTROM.  Sighting 
mechanism  for  guns.    [Date  applied  for  under  Inter- 
national Convention,  October  28th,  1903.] 
This  invention  comprises  a  hinge  A  adapted  to  be  con- 
nected to  a  gun  parallel  with  its  axis,  a  boss  B  pivoting  upon 
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said  hinge  and  having  its  axis  perpendicular  to  that  of  the 
said  hinge,  a  support  pivoting  around  the  said  boss  and 


adapted  to  carry  an  aiming  apparatus  and  means  for 
rigidly  maintaining  the  said  boss  horizontal. 

22948    GREGORY.    Means    for   ventilating    sewers,  tunnels, 
mines,  buildings,  "and  the  like,  by  induced  currents. 
A  number  of  corrugated  tubes  of  various  sizes  are  located 
in  axial  alignment  and  fixed  one  partially  within  the  other 


so  that  annular  corrugated  space  exist  between  the  sections. 
Means  are  provided  for  directing  air  or  steam  under  pressure 
through  said  tubes  for  ventilating  sewers,  etc. 

23221    WHITE.    Book  for  recording  thumb  impressions. 

23494    HALLE    &    ELLIOTT-FISHER    CO.  Manifolding 

mechanism  applicable  to  typewriting  machines,  or 

usable  with  hand  implements. 
23978    STEVENSON  &  IMPEY.    Manufacture  of  containers 

for  powdered  pepper  and  other  goods  required  to  be 

sprinkled  therefrom. 
24119    WALLIS.    Traction  engines,  light  locomotives  or  motors 

driven  by  steam  or  other  power,  and  ploughs  to  be 

worked  with  the  same  and  the  combination  thereof. 
24121    PHILLLPPS.       Self-lubricating  push  board  for  brick 

cutting  of  wire  or  other  entanglements  for  the  use  of 
24303    WILLIAM   YOUNG,   WILLIAM   CLARK,  HENRY 

GREEN,  and  CHARLES  FITZHENRY  BOUCHIER. 

Coal  cutting  or  winning  machines  and  carriages  or 

supports  for  facilitating  the  working  or  manipulation 

and  the  transport  of  such  machines. 
24413    BAXTER.  Capstans. 

25030  WALLIS.  Attachment  to  a  rifle  or  carbine  for  the 
cutting  of  wire  or  other  entanglements  for  the  use  of 
troops  whilst  on  active  service. 

25714    TAYLOR.  Harness. 

25907  BORTREE.  Lacing  strips  for  corsets,  boots,  shoes,  and 
similar  articles  of  wear. 


27132    HOLT.    Revolving  cabinets. 
27271    MEGONE.    Motor  road  vehicles. 

To  provide  a  detachable  wind  or  rain  screen  for  motor  cars, 
etc.,  the  shield  is  made  of  any  water-proof  fabric  having  one 
or  more  insertions  of  transparent  celluloid.  This  shield  is 
carried  on  a  frame  which  consists  of  a  pair  of  uprights  and 
a  top  bar,  the  uprights  fitting  in  sockets  on  the  dashboard  of 
the  car.  The  shield  may  be  mounted  on  a  roller  so  that  it 
and  the  frame  can  be  taken  down  and  packed  away  when  not 
required. 

27006    MATTASSI.    Hooks  and  links  of  chains. 
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HARCOURT.    Door  fastenings. 

WIBAUX-FLORIN.    Devices  for  moving  the  shuttle 

boxes  of  rotary  box  looms  for  weaving. 
HEINICKE.    Electric  transformers. 
WHITLOCK  &.  CARR.    Heating  apparatus  boilers. 


The  sections  of  a  sectional  heating  apparatus  A  are  joined 
together  by  means  of  caulking  materials  B,  to  obviate  the 
necessity  of  machining  sockets  and  to  make  the  process 
inexpensive. 

1094    BIBLE.    Thermal  gas  cut-offs. 

1114  KAY  &  KAY  BROS.  LTD.  Method  of  temporarily 
closing  the  holes  perforated  in  the  lids  of  dredger 
boxes. 

1286  KUNTZEN  (Richard  Hoh  &  Co.).  Photographic  border 
negatives. 

1292  DE  SALES.  Process  of  manufacturing  or  producing 
soap.  [Date  applied  for  under  International  Con- 
vention, March*24th,  1904. 

1396    SIFERD.    Railway  ties  or  sleepers. 

A  hollow  tie  is  provided  into  which  fit  clamping  members 
to  be  operated  by  an  adjusting  bar  to  clamp  the  bottom 
flanges  of  the  rails  agrainst  co-operating  projections  on  the 
tie.  A  cover  block  is  inserted  in  a  central  square  hole  in 
the  tie  having  a  slot  which  engages  a  squared  portion  of 
the  adjusting-  rod,  thereby  locking  it  in  position. 

1420  PEROTTI.  Means  for  administering  or  distributing  the 
contents  of  bottles.  [Date  applied  for  under  Inter- 
national Convention,  November  18th,  1904.] 

1425    LANG.    Railway  rail  joints. 

1589  UNION  ELEKTRICITATS-GES.  Electric  train  light- 
ing systems.  [Date  applied  for  under  International 
Convention,  January  27th,  1904.] 

1695    WOOD.    Flushing  cisterns. 

2187    AUDIBERT.      Safety   lock   with  an   electric  warning 

device  and  detonator. 
2227    JACKSON.    Machines  for  tunnelling  or  cutting  earth, 

rocks,  and  such  like. 
2313    BOSWORTH.    Electric  furnaces. 

2325    BATES.    Perforating,  embossing,  and  indenting  devices. 

[Date  applied  for  under  International  Convention, 

February  6th,  1904.] 
2356    FLINT  &  GATES.    Steam  turbines  or  rotary  engines. 
2375    PHILLIPS  (Coleman).     Tobacco  cartridges  for  pipe 

bowls. 

2446  QUIGLEY  &  GAY.  Spring  rolls  for  leather  splitting 
machines. 

2655  STEENSTRUP  &  A/S  GUMMI-REGENERATIONS- 
SOCIETET  (SYSTEM  RESEN  STEENSTRUPi. 
Process  for  de-vulcanising  india-rubber. 

2689  BELIN.  Apparatus  for  intermittent  illumination  of 
signs  or  advertisements  by  gas. 
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2873  GREENWOOD.  Mechanism  for  dyeing  wherein  the 
material  to  be  dyed  is  continuously  submerged  within 
the  dye  without  exposure  to  the  atmosphere  during 
the  dyeing  process  [Date  applied  for  under  Inter- 
national Convention,  February  12th,  1904.] 

2941  MORGAN.  Axle  for  automobiles.  [Date  applied  for 
under  International  Convention,  February  11th,  1904.] 

The  driving  shaft  is  provided  with  an  intermediate  seel  ion 
and  end  sections  flexibly  connected  thereto  for  angular  move- 
ment, also  an  axle  comprising  steering  knuckles  forming 
flexible  connections  between  the  intermediate  and  end  axle 
shaft  sections,  and  having  inner  and  outer  members  provided 
with  bearing's  for  said  axle  shaft  sections. 


2948 


3040 


31C2 


3181 


3246 


SCHOU.  Apparatus  for  treating  milk  and  like  liquids 
to  reduce  the  globules  of  cream  or  fat  to  a  state  of 
fine  sub-division. 

TERLETZKY.  Locking  hangers  for  coats  and  hats  or 
similar  articles.  [Date  applied  for  under  Inter- 
national Convention,  February  25th,  1904.] 

LANGE.  Means  for  setting  roller-blind  shutters  in 
photographic  cameras  by  the  introduction  of  a  dark 
slide  or  the  like. 

RHEINISCHE  METALLWAREN-UND-MASCHINEN- 
FABRIK.  Manufacture  of  cartridge  cases  of  brass 
or  other  alloys  of  copper.  [Date  applied  for  under 
International  Convention,  December  16th,  1904.] 

WINDHAU  SEN.  Variable-speed  multiple  stage  tur- 
bines. [Date  applied  for  under  International  Con- 
vention, February  18th,  1904.] 


The  turbine  has  two  groups  of  inlet  and  guiding  devices, 
A  and  B,  with  different  discharge  angles.  Only  the  groups 
belonging  to  one  speed  are  open  at  any  one  time,  by  using 
the  closing  valves  C. 

3415  SCHELLER.  Device  for  suspending  and  extending 
clothes  for  cleaning.  [Date  applied  for  under  Inter- 
national Convention,  February  18th,  1904.] 

3477  HICKS.  Method  of  securing  sealing  caps  of  an  elastic 
metal  or  other  material  of  similar  elasticity  on  vessels. 

3492    FELLHEIMER.    Corset  covers. 

3519    BECKERT.    Method  and  apparatus  for  riveting  small 

hinge  pins,  pivots,  and  the  like. 
3529    BRUST  &  EZOLD.    Tray  for  beer  glasses  and  the  like. 
3872    GREEN.    Axle  boxes  of  railway  and  tramway  rolling 

stock  and  other  vehicles. 

To  avoid  having  to  lift  vehicles  before  the  guides  are  clear  of 
the  boxes,  the  boxes  are  made  in  two  parts  and  the  joint  corres- 
ponds with  the  guide  channels.  The  box  has  a  movable  back 
which  is  large  enough  to  overlap  the  sides  of  the  box,  so  that 
when  bolted  on  the  box  the  projecting  edges  form  a  flange 
for  each  of  the  two  guides  by  which  the  box  is  connected  with 
the  guards. 

3972  SCHUTZE.  Process  of  and  apparatus  for  the  production 
of  crystals  from  sugar  solutions  and  the  like. 

4051  JUSTICE  (Bethlehem  Steel  Co.).  Apparatus  for  indi- 
cating and  recording  the  position  of  moving  objects  for 
use  in  naval  defence  and  for  other  purposes. 


4091 
4093 
4147 
4192 
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4479 
4500 
4587 

4620 


JOHNSON.    Sound  boxes  for  sound  recording  and  sound 

reproducing  machines. 
BRENTON  &  STRUTHERS.    Cribbing  or  shoring  for 

excavations. 

ENGLISH.    Sound  boxes  for  sound  recording  and  sound 

reproducing  machines. 
ELLIS  (S.ehulzo).    Apparatus   for  the  distribution  of 

sewage  and  other  waste  waters  over  bacterial  filter 

beds. 

McNEIL.  Apparatus  for  separating  liquids  from 
vapours. 

BANKS  &  BAN II AM.    Folding  or  collapsible  table. 

LOVELL.    Exercising  apparatus  for  children. 

TAYLOR.  Roundabout.  [Date  applied  for  under  Inter- 
national Convention,  March  4th,  1904.] 

WELLS.  Drilling  appliance  adapted  for  use  in  sub- 
stitution for  a  ratchet  brace. 


y 
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The  device  shown  is  designed  to  prevent  rotation  of  the 
bracket  A  about  the  axis  of  the  drill.  This  is  effected  by 
a  link  B  and  slotted  arm  C. 

4716    LUNDQUIST.    Telephone  exchanges. 
4786    HEARSON.      (Phonix  Elektrotechnische  G.  m.  b.  H.). 
Arc  lamp. 

The  opaque  particles  emitted  from  the  electrodes  of  an 
arc  lamp  are  diverted  from  impinging  upon  the  transparent 


4  '66/o± 


surface  by  producing  mercury  vapour,  which  tends  to  eon- 
dense  on  surface  A  and  collecting  chamber  B.  The  carbon 
particles  are  thus  collected  in  chamber  B,  the  mercury  drops 
back  through  opening  C. 
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4977    WELLS.    Eeinforced  concrete  flooring. 

A  method  of  constructing  floors  of  reinforced  concrete  is 
described  consisting  in  placing  finished  slabs  and  their 
supporting  beams  in  position  with  joint  spaces  between  them 


and  in  then  covering  the  slabs  and  filling  the  joint  spaces 
with  concrete,  the  whole  being  secured  together  by  bonders 
projecting  from  the  slabs  and  beams  into  the  layer  of  con- 
crete. 

5155    PREUSS.    Apparatus  for  cutting  screw  threads  on  bars. 

[Date  applied  for  under  International  Convention, 
March  12th,  1904.] 

The  socket  carrying  the  screw  plate  which  on  the  one  hand 
is  provided  with  a  Kibe  of  the  clear  width  of  the  finished 
cut  thread  extending  concentrically  to  the  screw  plate  and 
provided  with  a  scraper,  and  on  the  other  hand  is  screwed 
to  a  second  socket  which  presses  the  screw  plate  into  the 
first  socket;  the  second  socket  also  extends  into  a  tube,  in 
which  cutters  adapted  turn  the  rod  or  bar  to  be  threaded 
down  to  the  proper  diameter,  these  cutters  being  pressed  into 
position  by  a  suitable  nut. 

5373  LEECH.  Apparatus  for  distributing  sand  beneath  the 
wheels  of  locomotive  engines  and  other  vehicles  on  rail- 
ways and  tramways. 


The  sand  in  a  sand  distributer  fills  alternately  the  cells  A 
of  the  valve  C,  which  discharges  the  sand  through  openings 
B  if  moved  to  and  fro.  The  valve  is  easily  cleared  from 
stones. 

5405    KAYE.    Latches  for  sliding  doors  and  the  like. 
5448    LITTLE.    Threshing  machines. 
5543    MIKSCH.    Roofing  tile.. 

5547    PAGET.    Game  and  means  or  apparatus  for  playing  the 
same. 

5578    CAWLEY  (Glasford).    Rifle  carrying  equipment. 
5647    ANDERSON.  Clocks. 

5890    STREET.    Means  for  illuminating  bucket  lamps  or  the 
like. 

6026    KUHN.    Process  of  producing  prints  with  differently 

colcured  or  embossed  intercalations. 
6148    PAYNE.    Apparatus  for  medicating  air. 
6229    ROBERTS  HAW.    Window  blind  furniture. 


63S6    SCHMITZ.    Wheel  rims  for  road  vehicles. 

6511    SPENCER,  SPENCER,  &  SPENCER.    Picker  checking 

devices  for  looms. 
6519    JAGGER.    Oil  cans. 

In  this  improved  oil  can  a  split-spring  needle  A  is  located 
in  the  spout,  the  limbs  of  which  open  when  withdrawn  and 


close  when  pushed  forward,  and  thereby  more  or  less  open  or 
close  the  passage  of  the  oil.  By  this  improvement  the  flow 
of  the  oil  is  controlled. 

6548    BIHELLER.    Galleries  or  globe  supports  for  gas  lamps. 

6585  DEUTSCHE  GOLD-&-SILBER-  SCHEIDE-ANSTALT 
VORM.  ROSSLER.  Manufacture  of  sodium  per- 
borate. [Date  applied  for  under  International  Con- 
vention, June  11th,  1904.] 

6771    GIEBEL.    Stones  for  building. 

6838    JONES.    Suspension  of  overhead  conductors  for  electri- 
-cally-operated  railways  and  the  like.    [Date  applied 

for  under  International  Convention,  April  2nd,  1904.] 
6990    HESTEHAVE.    Lock  for  shop  doors  and  the  like. 
6993    BRITISH  LUXPER  PRISM  SYNDICATE  LTD.  & 

BARHAM.    Frames  for  holding  electro-glazed  glass 

or  prism  sections,  tile  sections,  and  the  like. 
7078    ALBION  MOTOR  CAR   CO.  LTD.,  and  MURRAY. 

Mechanical-feed  lubricators. 

In  the  lubricant  container  is  a  fixed  disc  A  that  has  in  it 
charging  and  discharging  ports  which  communicate  res- 
pectively with  the  container  and  with  the  discharge  pipes; 


7089 
7099 
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7386 


there  is  also  a  rotating  disc  B  which  carries  a  reciprocating 
pump  and  works  over  the  charging  and  discharging  ports, 
the  pump  plunger  being  actuated  by  a  spring  and  cam  track. 

ESCHENBACH.    Curtain  holders. 
SCHWARZHUBER.    Fastening  and  lock  for  doors. 
EDMENDS.    Water  tanks  of  incubators. 
PRICE  &  JONES.    Chenille  carpets,  rugs,  mats,  and 
the  like,  and  the  manufacture  of  the  same. 
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7468    NEWTON  (Co.  Henry  R.  Worthington).    Apparatus  for 

cooling  or  evaporating  liquids. 
7491    COOKE  (Cooke).    Couplings  for  shafts. 

The  coupling  comprises  on  one  shaft  an  ordinary  flange, 
and  on  the  other  a  collar  of  less  diameter  than  the  bearing; 
a  divided  conical  boss  is  arranged  round  the  shaft  and  a 
conical  locking  ring  embraces  the  divided  boss,  and  securing 
bolts  are  passed  through  the  locking  ring-divided  boss  and 
flange. 

7646  BUCHANAN.  Apparatus  for  heating  linseed  oil  with 
driers.. 

7652    HE YS  (International  Contract  Co.).  Ventilators. 

7799  FRIED.  KRUPP  AKT.-GES.  Sighting  devices  for 
travelling  or  wheeled  ordnance.  [Date  applied  for 
under  International  Convention,  May  3()th,  1904.] 

A  bolt  is  provided  on  which  the  sighting  device  proper 
rocks  when  the  influence  of  the  oblique  position  of  the  wheel 
is  eliminated,  and  is  so  positively  connected  to  a  spirit  level 
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quadrant,  that  the  axis  of  said  bolt  receives  an  inclination 
towards  the  horizontal  plane  corresponding  in  magnitude 
and  direction  to  the  elevation  which  is  imparted  to  the  gun, 
when  the  quadrant  is  adjusted  to  elevation  corresponding  to 
distance  of  target. 

LAKE  (Firm  K.  Oehler).    Production  of  blue  mono-azo 
dyes. 

MASON.  Manhole  covers  used  in  paths  and  roadways  and 
the  like. 

WILLIAMS.    Life-saving  apparatus. 
HEARSON  (Harris).    Shields  for  the  hands  and  wrists 

of  a  batsman  when  playing  cricket. 
FARKAS  &  KIEFFER.  Ball  joints  or  couplings  for  trans- 
mitting   power,    particularly    applicable    to  motor 
vehicles.    [Date  applied  for  under  International  Con- 
vention, September  21st,  1904.] 

The  ball  coupling  has  inserted  between  the  ball  and  a 
box  with  a  spherical  inner  surface,  a  spherical  cap  with  its 
inner  and  outer  surfaces  co-operating  with  the  ball  and 
casing,  the  connection  of  the  parts  being  effected  by  a  key 
and  tappets  passing  at  right  angles  into  it  and  secured 
respectively  to  the  ball  and  to  the  spherical  casing. 

8150    LOCKETT.    Covers  for  cheque,  receipt,  and  like  books 

with  counterfoil  pages. 
8276    FILMER.    Boxes  made  of  cardboard  and  the  like. 

PERKS.    Spigot  and  socket  joint  for  stoneware  pipes 
and  the  like. 

LAMME.    Distribution  of  electric  energy  to  apparatus 
capable  of  being  operated  by  direct  and  also  by  alter- 
nating   currents.    [Date    applied   for  under  Inter- 
national Convention,  May  3rd,  1904.] 
MUCKE.    Method  of  and  apparatus  for  "  burning  off  " 

mantles  for  inverted  incandescence  gas  burners. 
SMITH.    Bearings  for  rotary  shafts^    [Date  applied  for 

under  International  Convention,  May  2nd,  1904.] 
DICK.    Game  of  skill. 

SHEARD.    Luggage  carrier  for  bicycles,  motor  cycles, 
and  the  like. 
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BARON.    Trousers  protctors. 

WELTE,  WELTE,  &  WELTE.  Apparatus  for 
graduating  the  striking  of  the  keys  in  mechanical 
piano-playing  apparatus.  [Date  applied  for  under 
International  Convention,  May  20th,  1904.] 

HUTH.    Boot  or  shoe  trees. 

FRIEND.  Fish  hooks.  [Date  applied  for  under  Inter- 
national Convention,  August  24th,  1904.] 

MERCK,  MERCK,  MERCK,  &  MERCK.  Manufacture 
of  guanines  from  eyanamido-  4-5-  diamido-  6-  oxy- 
pyrimidine  and  its  homologues.  [Date  applied  for 
under  International  Convention,  July  19th,  1904.] 

BROWN  &  BROWN.    Hair  pins. 


Ccmplete  Specifications  open  to  Public  Inspection  befobe 
Acceptance  under  the  Patents  Act,  1901. 
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JACKSON.    Controllers  for  apparatus  adapted  to  be 

operated  by  alternating  currents. 
DESCOURS-DESACRES.    Means  for  locking  together 

screw  nuts  and  bolts. 
BRIEDE.    Formation  of  rivet  heads. 
PERKINS  &   JACKSON.     Multiple-unit  control  for 

electric  motors. 
HOSLI.    Drawing  rollers. 

BERLINER      WAGENACHSEN-FABRIK  EGGE- 

BRECHT  &  SCHUMANN.    Axles  for  vehicles. 
KOLB.  Turines. 

LEPETIT,  DOLLFUS,  &  GANSER.  Production  of  log- 
wood dyestuffs  and  extract  for  dyeing  purposes. 

SIEGWART.  Machines  for  manufacturing  hollow 
artificial  stone  beams  or  girders. 

FORDYCE.  Attaching  artificial  crowns  to  natural 
tooth  roots. 

GIESCKE  &  APPELQVIST.    Shaft  couplings. 
ERRANI.    Rotary  motors. 
LUND.    Method  of  preserving  eggs. 

BRASCHLER-KURTZ.    Method  of  treating  asphalt  and 

like  substances. 
HALSEY.    Ice  picks. 

ASSMANN.    Process  for  preparing  compressed  gas  for 

power  purposes. 
MERCIER.    Automatic  change-soeed  gear. 
PETITPIERRE.    Liquid  meters? 

HELIOS  ELEKTRICITATS-  AKT.-GES.  (IN  LIQUI- 
DATION). Means  for  automatically  regulating  the 
load  on  e'ngines  or  motors  used  for  driving  electric 
current  generators. 

VEREINIGTE  SCHMIRGEL  UND  MASCHINEN- 
FABRIKEN  ACT.-GES.  VORM.  S.  OPPENHEIM 
&  CO.  UND  SCHLE SINGER  &  CO.  Sand  blast 
apparatus. 

BERRY.    Dynamo  electric  machines. 

ANDERSEN.  Aft  steering  wheel  screw  for  ships' 
rudders. 

RICHTER  &  GLUCK.    Process  for  filling  the  handles 

of  sticks  and  umbrellas. 
BERTHER.    Automatic  guns. 

EVANS.  Apparatus  for  straining  or  for  separating 
solids  from  fluids  more  especially  intended  for  use  with 
apparatus  operated  by  water  or  other  fluid. 


NOTICES    OF    MEETINGS,  Ac. 


The  Royal  Institute  of  Public  Health. — The  Organisation 
Committee  have  arranged  a  large  programme  for  the  London  Congress, 
to  be  held  from  July  19th  to  the  25th. :  July  19th— Inaugural  meeting 
at  His  Majesty's  Theatre.  Presidential  address  by  Marquis  of  London- 
derry. Evening,  fete  at  Royal  Botanic  Gardens,  Regent's  Park.  July 
20th— Sectional  meetings.  Garden  party,  Russell  Square  Gardens. 
Congress  dinner  at  Hotel  Cecil.  July  21st— Sectional  meetings.  Ex- 
cursion and  garden  parties.  Dinner  by  the  Worshipful  Company  of 
Carpenters.  July  22nd— Excursions  to  Henley,  Windsor,  First  Garden 
City,  works  of  the  Metropolitan  Water  Board,  etc.  July  23rd— Service 
at  St.  Paul's,  City  Temple,  Westminster  Abbey,  &c.  July  24th— 
Sectional  meetings.  Garden  party  at  Sudbury.  Reception  by  the  Lord 
Mayor.  July  25th. — Technical  meetings  and  excursions.  Arrangements 
have  also  been  made  for  visits  to  Greenwich  Observatory,  Bank  of 
England,  Aylesbury  Dairy  Company,  etc. 

North  of  England  Institute  of  Mining  and  Mechanical 
Engineers. — July  19th — Excursion  meeting  to  the  Barton  and  Forcett 
Mountain  Limestone  Quarries,  near  Darlington. 
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NEW   ELECTRIC  CRANE  AT  DUBLIN. 


The  crane,  which  is  of  steel,  has  been  constructed  by  the 
Machine  Building  Co.,  of  Nurnburg,  Bavaria.  Messrs. 
Siemens  Brothers,  Loudon,  supplied  the  electric  fittings. 
It  is  a  100-ton  electrically  worked  revolving  crane.  In 
the  centre  is  the  crane  box,  which  is  set  upon  an  inrrnense 
steel  casting?,  revolving  on  30  rollers,  and  around  this  is 
constructed  the  framework  and  trestle.  On  this  girder 
three  electric  motors  are  situated,  one  capable  of  raising 
a  weight  of  100  tons,  another  for  lifting  a  weight  of  20 
tons,  while  the  third  controls  the  machinery  which  carries 
the  weight  backwards  and  forwards  along  the  girder.  The 
crane  post  itself  revolves  within  its  trestle  cage,  and  the 


CORED  WORK  IN  ALUMINIUM  CASTING. 

By  Walter  J.  May. 

Although  castings  are  at  times  used  when  made  of  pure 
aluminium,  more  generally  they  are  made  of  an  alloy  of 
aluminium  and  zinc,  or  aluminium,  tin,  and  antimony, 
for  the  reason  that  the  alloys  run  more  freely  than  the 
pure  metal.  Thus,  an  alloy  of  Al.  85  per  cent  and  Zn. 
15  per  cent  will  work  and  look  as  good  as  the  pure  metal 
for  all  practical  purposes,  and  the  same  can  be  said  of 
an  alloy  of  Al.  90  per  cent,  Sn.  6  per  cent,  and  Sb.  4 
per  cent,  the  hitter  being  used  for  gear  cases  and  the 
like  pretty  largely.  Personally,  where  tin  is  used  with 
aluminium  the  writer  prefers  some  copper  to  enter  into 


From  a  Photograph  by 


10C-TON   ELECTRIC    CRANE    AT  DUBLIN. 


Lu'aydlc  and  Co.,  Dublin, 


cross  beam  swings  around,  carrying  the  load  at  a  radius 
of  75  ft.,  or  43  ft.  clear  off  the  edge  of  the  quay  wall,  and 
70  ft.  above  it.  At  the  opposite  end  of  this  beam  there 
is  a  balance  weight  consisting  of  100  tons  of  concrete, 
which  acts  as  a  counterpoise.  All  the  movements  are 
controlled  by  one  man  from  the  drive  house,  where  the 
electrical  controllers  are  situated. 


The  Mabconi  Company  and  the  Lightships. — The  Board 
of  Trade  and  the  Trinity  House  have  concluded  a  contract  with 
Ma  rconi's  Wireless  Telegraph  Company  Limited  providing  for 
the  equipment  of  lightships  with  Marconi  wireless  telegraph 
installations.  This  arrangement  will  enable  the  lightships  to 
communicate  with  the  shore  and  with  one  another  by  wireless 
telegraphy  for  the  ordinary  purposes  of  the  ligiitship  service, 
and  also  to  report  ships  in  distress. 


the  alloy,  and  instead  of  the  triple  alloy  given  above 
would  use  :  Al.  90  per  cent,  Sn.  b'  per  cent,  Cu.  0"5  per  cent, 
and  Sb.  3.5  per  cent.  The  reason  for  using  the  copper 
is  on  account  of  its  preventing  the  disintegrating  effect  of 
the  tin  on  the  aluminium,  which  takes  place  after  a  time, 
and  in  making  the  alloy  the  tin  and  copper  are  alloyed 
together  before  being  added  to  the  aluminium.  Quite 
possibly  the  reasoning  which  leads  the  writer  to  his  con- 
clusions may  be  wrong,  but  so  far  he  has  found  them 
work  out  in  practice. 

Both  aluminium  and  its  alloys  have  a  large  amount  of 
shrinkage,  a  matter  which  has  to  be  considered  in  making 
the  patterns,  but.  what  is  still  worse  to  the  moulder,  at 
a  certain  stage  in  the  cooling  it  is  extremely  weak  and 
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tears  very  readily.  This  does  not  matter  so  much  where 
the  moulds  are  of  simple  form,  or  where  there  are  no 
cores  or  enclosed  parts,  but  in,  say,  a  cup-shaped  casting, 
in  which  the  pattern  leaves  its  own  core,  if  the  latter  is 
rammed  up  hard,  as  for  iron  or  brass,  there  is  a  great  chance 
of  the  casting  tearing  in  cooling,  and  thus  becoming  a 
waster,  because  it  is  not  generally  possible  to  burn  or 
otherwise  mend  the  casting.  At  present  there  is  no  good 
solder  for  aluminium,  and  for  this  reason  it  is  necessary 
that  castings  should  not  break ;  neither  should  they  be 
so  much  strained  as  to  lead  to  fractures  during  machining. 
The  toughness  of  the  metal  when  cold  is  in  its  favour  in 
respect  to  machining  strains,  however,  and  if  we  get  sound 
castings  that  is  the  principal  thing  to  be  aimed  for. 

Taking,  say,  a  hollow  cylinder,  as  shown  in  section  in 
fig.  1,  if  the  core  was  hard  the  casting  would  be  split  in 
one  or  more  places,  and  this  is  what  has  to  be  prevented. 


Fro.  1. 


The  outside  of  the  mould  can  be  rammed  up  fairly  hard, 
as  for  brass,  the  shrinkage  being  away  from  this,  but  the 
core  or  inside  sand  must  be  soft  enough  to  give  freely 
with  the  metal  as  it  contracts.  In  no  case  should  this 
inner  sand  be  rammed  harder  than  necessary  to  maintain 
it  against  the  wash  of  the  metal,  but  preferably  the 
arrangement  shown  in  fig.  2  should  be  made.  In  this  a 
thin  facing  of  sand  is  given,  and  the  centre  filled  with  a 
mixture  of  about  equal  parts  of  sand  and  asbestic  well 
incorporated  together,  and  rammed  just  enough  to  hold 
firmly  without  being  hard.  This  gives  with  the  contraction 
of  the  metal,  and  removes  danger  of  fracture  during 
cooling.  Of  course,  the  sand  used  for  moulding  must  be 
of  a  porous  character,  and  no  more  ramming  than  is  really 


Fig.  2. 

necessary  should  be  done  to  any  part  of  the  moulds. 
Where  the  enclosed  sand  is  shallow,  there  is  less 
need  of  an  elastic  addition  to  the  sand,  as  with 
careful  pouring,  so  that  undue  washing  is  prevented, 
the  enclosed  sand  can  be  so  loose  as  to  give  with  the 
contraction  of  the  metal,  especially  if  a  mixture  of  new 
and  old  sand  be  used,  and  the  facing  contains  a  fair  amount 
of  pea  or  bean  meal,  as  used  in  brass  work. 

With  cores  pure  and  simple,  either  a  mixture  of  sand 
and  asbestic  or  all  old  sand  should  be  used,  holding  the 
material  together  with  core  gum,  used  in  just  sufficient 
amount,  and  no  more.    This  can  only  be  determined  in 


practice,  owing  to  different  classes  of  sand  needing  varying 
quantities  of  gum.  The  object  to  be  aimed  at  should  be 
that  of  having  a  core  which,  while  strong  enough  to  hold 
its  shape,  shall  possess  sufficient  elasticity  to  give  some- 
what with  the  compression  consequent  on  the  contraction 
of  the  metal  in  cooling. 

In  some  cases  where  the  castings  have  to  be  left  with 
a  smooth  surface  over  lightly-made  moulds,  it  is  well  to 
dust  over  with  finely-ground  plumbago  or  steatite,  sleeking 
with  a  soft  brush,  and  not  with  tools.  A  very  small 
amount  of  the  powder  is  needed  to  effect  the  purpose 
intended,  and  it  should  be  shaken  on  the  mould  through 
a  cloth. 

Ordinary  cores  should  be  coated  with  a  wash  of  either 
plumbago  or  steatite,  and  after  drying  this  should  be 
polished  with  a  soft  dry  brush.  This  prevents  the  metal 
eating  in,  and  at  the  same  time  largely  prevents  the 
hardening  of  the  metal  by  the  absorption  of  silicon  from 
the  sand. 

Aluminium  and  its  alloys  should  be  poured  as  soon  as 
melted,  and  should  only  be  melted  in  plumbago  crucibles, 
as  these  metals  rapidly  absorb  silicon  from  the  ordinary 
clay  crucibles  or  where  it  is  largely  present  in  the  crucibles 
if  the  metal  is  allowed  to  stand  in  a  melted  state.  Spare 
metal  should  be  poured  into  bars,  and  not  left  in  the 
crucibles  to  cool,  for  a  similar  reason. 


THE  TESTING   OF   CAST  IRON* 

Concluded  from  page  9. 
Discussion. 

Mr.  G.  H.  Clamer :  The  placement  of  test  bars,  and  the 
casting  of  same  under  the  proper  conditions  to  actually  repre- 
sent the  casting  to  be  tested,  is  of  vital  importance.  Not  only- 
does  this  apply  to  cast  iron,  but  also  to  bronzes  and  all  alloys 
subject  to  segregation.  Some  of  'the  specifications  in  this 
respect  are  sadly  deficient,  because  of  the  fact  that  no  stipu- 
lation is  made  as  to  the  manner  of  attaching  test  bars,  etc. 
I  have  in  mind  more  particularly  the  Government  specifications, 
which  read :  "  The  bar  to  be  of  certain  dimensions  and  that  it 
be  attached  to  the  casting  it  is  to  represent."  It  is  entirely 
at  the  discretion  of  the  manufacturer  where  this  bar  is  to  be 
placed,  and  those  who  have  become  familiar  with  the  methods 
of  obtaining  the  best  results  invariably  place  the  bar  at  the 
bottom,  and  attach  the  same  longitudinally  to  the  casting.  A 
bar  placed  in  this  position  represents  the  skin,  the  densest  and 
strongest  part  of  the  solidified  alloy.  A  test  bar  taken  from 
the  centre  of  the  same  casting  would  not  show  within  50  per 
cent  to  75  per  cent  of  the  strength  of  such  a  bar.  Then  again, 
should  the  bar  be  attached  to  the  casting  perpendicularly  at  pre- 
cisely the  same  place  as  the  longitudinal  bar,  it  will  exhibit 
greatly  diminished  strength.  Such  a  bar  acts  as  an  individual 
casting  simply  with  a  large  gate,  and  if  the  bar  is  of  sufficient 
cross-section,  a  segregated  centre  portion  will  manifest  itself, 
which  causes  its  weakness.  A  bar  attached  longitudinally  is 
devoid  of  this,  whereas,  on  the  other  hand,  a  bar  cut  from  the 
centre  of  the  casting  is  cut  from  the  segregated  portion  of  the 
same,  which  portion  is  greater  the  greater  the  thickness  of  the 
casting.  In  a  general  way,  I  believe  this  is  also  true  of  cast 
iron,  and  as  has  been  shown  by  Professor  A.  E.  Outerbridge, 
one  of  our  fellow  members,  by  tests  he  made  some  years  ago. 
Professor  Outerbridge  cast  a  cube  of  cast  iron  12  in.  in  diameter, 
and  cut  the  same  into  144  lin.  square  bars,  the  bars  on  the 
outside  of  the  casting  being  very  materially  stronger 
than  those  in  the  centre;  the  bars  from  the  centre 
also  exhibiting  an  open  and  segregated  fracture.  It  has 
been  stated  by  eminent  authority,  the  only  way  to 
get  a  test  bar  to  properly  represent  the  casting  is  to  make  a 
test  bar  the  full  thickness  of  the  heaviest  part  of  the  casting. 
There  is  a  great  deal  of  truth  in  this,  but  as  this  is,  of  course, 
impractical  in  all  but  small  work,  the  next  best  thing  to  do  is 
to  have  a  standard  practice.  The  Committee  on  Cast  Iron  of  the 
American  Association  for  Testing  Materials,  of  which  Dr. 
Moldenke  is  a  very  active  member,  have  adopted  for  this  reason 
certain  standard  practice  as  regards  the  dimensions,  methods  of 
ca-ting  and  testing  of  cast-iron  test  bars,  which  has  been  so  ably 
discussed  by  Dr.  Moldenke  this  evening. 

Dr.  Moldenke :  The  question  of  test  lugs  or  test  bars 
attached  to  castings  is  very  old  and  still  stubbornly  adhered  to 
by  many  purchasers,  notably  the  Government.  Mr.  Clamer's 
argument  is  a  very  able  one  against  the  practice,  and  he  is  per- 

*  Paper  read  by  Dr.  Richard  Moldenke,  Secretary  to  the  American  Foundry- 
men's  Association,  before  the  Franklin  Institute. 
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fectly  correct  in  condemning  it  by  implication.  What  good  is  a 
bar  attached  to  a  casting  if  it  will  give  different  results  when 
placed  in  different  positions  ?  The  founder  will  always  place  it 
where  the  best  results  are  obtained,  but  what  of  the  iron  in  the 
casting  where  it  does  not  get  as  good  a  chance  ?  For  this 
reason  the  attached  test  bar  was  ignored  by  the  committee 
formulating  standard  specifications,  and  the  good  American 
idea  adopted,  whereby  the  metal  is  given  a  perfectly  fair  chance 
to  exhibit  its  characteristics,  and  no  more.  The  attention  of 
founder  and  purchaser  may  now  be  directed,  not  to  scheming 
how  to  get  good  results  in  the  bars,  but  good  foundry  practice 
is  getting  out  the  castings  sound  and  strong  in  every  part. 

Mr.  Paul  Kreuzpointner :  I  agree  with  every  word  Dr. 
Moldenke  has  said  in  his  valuable  paper.  For  the  reasons 
stated  a  round  test  bar  is  more  uniform  throughout  its  section 
than  a  square  bar,  and  therefore  more  reliable  as  a  criterion  of 
the  quality  of  the  iron  it  represents.  One  of  the  questions  not 
yet  settled  in  the  minds  of  some  people  is,  whether  the  test 
bar,  if  cast  separate  and  distinct  from  the  object  which  it  is  to 
represent,  really  shows  the  same  qualities  as  the  casting. 
It  would  seem  as  if  the  test  bar,  when  moulded  and  cast  close 
to  the  casting,  we  would  get  a  more  representative  test  bar. 
In  this  connection  I  take  the  liberty  to  say  that  for  20  years 
I  have  opposed  the  tensile  test  of  cast  iron.  In  cast  iron  the 
elastic  limit  and  the  point  of  rupture  are  so  close  together, 
if  not  identical,  that  there  is  hardly  any  flow,  and  the  least 
eccentricity  in  gripping  arrangement  will  make  the  test  piece 
break  before  flow  sets  in,  if  there  is  any  flow,  and  thus  we  get 
a  fictitious  value.  The  transverse  test  is  a  much  more  reliable 
test,  giving  the  metal  a  chance  to  show  what  it  is.  I  have  had 
tensile  test  pieces  of  cast  iron  prepared  in  all  manner  of  forms, 
and  have  always  been  convinced  that  this  method  of  testing 
cast  iron  is  a  delusion  and  a  snare. 

Dr.  Moldenke:  The  fact  that  a  separately-cast  test  bar 
rarely  represents  the  qualities  of  a  casting  is  not  so  much  due 
to  the  pouring  of  the  metal  into  separate  moulds,  but  to  the 
difference  in  the  section  and  proportion  of  skin  to  interior, 
between  casting  and  test  bar.  As  a  matter  of  fact,  the  attached 
test  bar  shows  just  as  wide  differences  in  quality,  and  also  for 
the  reasons  just  given.  Founders,  therefore,  are  relying  on 
the  separate  test  bar  results  for  their  own  information,  what- 
ever they  are  asked  to  <\o  for  their  customer's  work.  The 
attached  test  bar  is  found  practically  only  in  Government  work, 
and  in  some  shops  where  large  cylinders  and  marine  work  is 
cast.  It  will  undoubtedly  disappear  altogether  some  day.  I 
heartily  agree  with  Mr.  Kreuzpointner  anent  the  tensile  test. 
Several  incidental  comments  that  have  been  made  in  the 
course  of  this  discussion  involve  the  much  mooted  presence  of 
oxygen,  in  form  of  a  dissolved  oxide  of  iron,  oxide  of  man- 
ganese, etc.,  in  the  metal  in  question.  In  my  opinion  this  is 
the  solution  of  apparent  contradictions  met  with  when  using 
good  irons  and  getting  poor  results  and  vice  versa.  When  it 
is  considered  that  the  presence  of  several  hundredths  of  one  per 
cent  of  oxygen  dissolved  in  a  bath  of  iron  will  make  it  unfit  for 
use  where  even  the  ordinary  strengths  are  required,  it  will  be 
readily  seen  that  we  have  a  lot  to  learn  here  yet.  Unfortunately 
we  have  no  good  chemical  methods  for  the  detection  of  oxygen 
in  iron.  Anyone  who  does  much  work  with  the  white  irons  can, 
however,  easily  see  this  matter  for  himself.  Take  a  heavily- 
burned  heat,  and  shot  some  of  it  for  laboratory  use.  On 
solution  in  the  usual  nitric-hydrochloric-sulphuric  acid  mixture, 
the  iron  will  dissolve,  leaving  floating  particles  of  Fe304,  which 
may  be  filtered  off  and  weighed.  In  fact,  unless  this  is  watched, 
this  iron  oxide  may  be  weighed  with  the  silica  and  reported  as 
silicon,  as  I  have  often  seen  in  check  analyses  which 
did  not  agree,  until  corrected  for  this  point.  Now, 
if  so  little  oxide  of  iron  can  make  or  unmake  a  pig 
iron,  there  is  little  wonder  why  irons  of  identical  composition, 
but  made  from  different  ores,  and  possibly  in  more  or  less  good 
ways,  may  show  different  characteristics  when  put  into  cast- 
ings. It  is  to  be  hoped  that  our  experimenting  metallurgists 
will  give  this  point  more  attention  than  they  do. 

Mr.  F.  T.  Wright,  referring  to  the  test  bars  proposed  in 
the  "  Standard  Specifications  "  for  grey-iron  castings,  suggested 
that  a  much  more  convenient  and  less  cumbersome  flask  can  be 
made  from  a  6  in.  pipe  than  from  a  10  in.  one. 

Dr.  Moldenke:  The  selection  of  the  flask  by  the  committee 
on  standard  specifications  was  simply  for  the  guidance  of  those 
who  wanted  to  go  to  the  least  expense  in  the  matter.  Hence 
a  piece  of  pipe  was  selected.  Where  these  tests  are  made 
regularly,  it  is  highly  advisable  to  have  special  iron  flasks  of 
proper  size  and  shape,  to  give  greatest  ease  in  manipulation. 

Mr.  Arthur  Falkenau:  As  tensile  tests  of  cast  iron  are  con- 
sidered unreliable,  I  would  like  to  ask  Dr.  Moldenke  whether 
he  has  made  any  extensive  series  of  experiments,  comparing  the 
transverse  tests  with  tensile  tests. 

Dr.  Moldenke:  Many  experiments  have  been  made  com- 
paring the  tensile  with  the  transverse  test  for  cast  iron.  I 
made  a  lot  of  them  myself  with  a  view  of  testing  the  current 
belief  that  multiplying  the  transverse  test  by  ten  gives  the 
result  of  the  tensile  test.  Where  the  inch  square  bar  is  broken 
transversely  on  supports  12  in.  apart,  the  result  approximates 


the  tensilo  strength  of  the  iron  pretty  nearly,  and  for  practical 
purposes  this  will  do,  especially  when  a  good  factor  of  safety  is 
used.  However,  it  must  also  be  remembered  that  cast  iron 
stands  in  no  comparison  with  steel  so  far  as  tests  go,  as  the 
former  lias  no  homogeneity,  while  the  latter  is  very  much  so. 
It  is  the  object  of  the  standard  tests  prescribed  for  cast  iron  to 
minimise  as  much  as  possible  the  effect  of  the  lack  of  homo- 
geneity of  this  metal,  even  if  it  does  seem  like  hair  splitting  to 
some  of  us. 

Mr.  Wright  inquired  about  certain  experiments  which  he 
understood  Dr.  Moldenke  had  made  with  titanium  in  cast  iron, 
and  intimated  that  he.and  others  present  would  be  interested 
in  hearing  the   results  of  these  experiments. 

Mr.  Wm.  B.  Read,  jun :  On  the  strength  of  Dr.  Moldenke's 
article  on  Fe  Ti  as  a  deoxidising  agent,  we  made  several  experi- 
ments, with  the  following  results:  Taking  the  first  tap  from 
the  cupola,  which  was  quite  hot,  we  ran  this  down  to  a  ladle 
placed  on  a  pair  of  scales  and  poured  into  it  1,200  lb.  of  metal. 
This  we  caught  up  with  a  second  crane  and  ran  it  back  up  the 
shop  to  where  the  mould  was.  Before  pouring  we  put  in  the 
Fe  Ti,  which  came  in  the  form  of  a  thermite.  We  fastened 
the  can  containing  the  thermite  powder  on  a  long  rod  and 
poked  it  into  the  molten  iron  and  stirred  it  vigorously.  The 
can  melted  and  the  powder  floated  to  the  top  with  no  appreciable 
result.  With  so  much  time  the  metal  had  lost  its  heat  and 
was  not  of  a  sufficient  temperature  to  start  the  reaction.  Need- 
less to  say,  we  got  no  good  results  from  the  experiment. 
On  a  second  trial,  however,  we  have  a  different  tale  to  tell. 
Getting  the  iron  very  hot,  we  guessed  at  the  amount  needed, 
and  without  the  loss  of  any  time  we  stuck  the  can  of  thermite 
into  the  ladle  and  stirred  as  before.  This  time  just  as  the 
powder  commenced  to  float  a  violent  reaction  set  about  with 
an  almost  incandescent  lustre.  The  metal  boiled  violently  and 
seemed  to  be  raised  considerably  in  temperature.  Moreover, 
a  great  deal  of  slag  seemed  to  come  to  the  top.  From  this 
mixture  we  poured  a  second  test  (the  first  being  poured  from  a 
hand  ladle  during  the  first  test).  The  bars  were  poured  on 
end,  about  1\  in.  in  diameter.  These  two  bars  were  turned 
down  and  pulled,  the  one  before  treatment  showing  23,700 
tensile,  the  one  after  showing  28,400  tensile.  Taking  a  test 
from  the  casting  itself,  which  was  a  small  boring  head,  we  got 
33,800  tensile.  There  was  enough  Ti  added  to  give  20,  but 
in  the  chemical  analysis  no  trace  of  Ti  could  be  found.  The 
chemical  analysis  of  the  test  showed  Si  1'632,  Comb.  C  '87,  P 
•225,  Sul   042,  Mn  -369. 

Dr.  Moldenke :  The  experiments  mad©  with  titanium  were 
to  see  what  action  this  metal  had  on  the  strength  of  cast 
iron.  Different  proportions  from  1  to  4  per  cent  were  added 
in  the  shape  of  ferro-titanium,  and  tests  bars  cast  and  broken. 
The  results  all  showed  marked  improvement  in  strength,  and 
in  every  case  the  titanium  had  burned  out  of  the  metal,  going 
into  the  slag.  The  reason  seemed  to  lie  in  the  removal  of 
oxygen,  and  perhaps  other  gases  from  solution  in  the  iron, 
thus  leaving  the  crystals  cleaner  and  more  adhering.  Too 
little  work  was  as  yet  done  along  this  line  of  removal  of  the 
gases  in  solution  and  combination  with  iron  to  say  exactly 
what  happens,  and  it  is  hoped  that  we  may  hear  more  of  this 
later  on.  The  use  of  thermite  has  a  further  advantage.  Thermite 
is  a  mixture  of  aluminium  powder  with  oxide  of  titanium.  The 
burning  of  the  aluminium,  combining  with  the  oxygen  of  the 
titanium,  releases  the  latter  and  free  titanium  enters  the 
melted  iron,  there  doing  its  work  of  purification.  This  further 
advantage  is  in  serving  as  a  means  of  introducing  other  melts 
into  iron.  Thus,  nickel,  which  has  a  very  high  melting  point, 
is  difficult  to  get  into  combination  with  cast  iron,  the  melting 
point  of  which  is  much  lower  than  that  of  steel,  where  nickel 
is  easily  absorbed.  Thermite,  this  time  composed  of  aluminium 
powder,  and  oxide  of  nickel,  instead  of  oxide  of  titanium,  is  an 
excellent  medium  for  the  introduction  of  nickel  into  cast  iron. 
The  principal  use  of  this  grade  of  cast  iron  is  for  chemical 
pans,  etc.,  where  ordinary  cast  iron  will  not  last. 


The  Sweetmeat  Automatic  Delivery  Company  Limited, 
Appold  Street,  London,  send  sample  of  number  plate,  as  made 
by  their  name-plate  machine.  These  machines  can  be  purchased 
outright  or  had  on  hire.  They  should  prove  of  great  service  to 
engineering  firms  for  all  classes  of  numbering,  pattern  work,  and 
so  forth. 

The  Departmental  Committee  appointed  last  year  by  the  Presi- 
dent of  the  Board  of  Education  (Lord  Londonderry)  to  inquire 
into  the  present  and  future  working  of  the  Royal  College  of 
Scieuce  (including  the  Royal  School  of  Mines),  South  Ken- 
sington, has  presented  a  preliminary  report,  in  which  the  Com- 
mittee state  that  it  is  agreed  there  is  an  urgent  national 
necessity  for  increased  facilities  for  advanced  instruction  and 
research  in  science,  especially  in  its  application  to  industry. 
The  Committee  consider  that  the  moment  is  prima  facie 
opportune  for  a  comprehensive  scheme,  to  accomplish  which, 
however,  certain  munificent  offers  of  aid  must  be  realised. 
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STEEL:  ITS  MANUFACTURE  AND  CLASSIFI- 
CATION, WITH  SPECIAL  REFERENCE  TO 
HARDENING  AND  TEMPERING. 

(Continued  from  page  SS.) 
The  Measurements  of  High  Temperatures.— The 

principle  of  the  Morse  thermo  gauge  was  explained  in  the 
Ami  rican  Machinist,  dated  November  14th;  1903.  The 
apparatus  seems  a  most  ingenious  one,  but  the  prior 
determination  of  the  temperature  of  the  filament  corre- 
sponding to  a  mean  current  would  appear   to  be  one 


Ltd.  The  diagram  fig.  20  is  an  actual  curve,  showing  the 
recalescence  of  a  carbon  steel  known  as  diamond  milling 
cutter  steel. 

A  similar  curve  for  any  given  grade  of  steel  may  be 
readily  obtained  by  means  of  an  electric  furnace,  a  resist- 
ance pyrometer,  and  a  calendar  recorder  in  the  following 
manner  :  A  test  piece  of  the  steel  is  prepared  of  cylindrical 
form,  and  most  of  the  way  up  this  piece  a  hole  is  drilled 
of  sufficient  diameter  to  accommodate  the  porcelain  tube  of 
the  thermometer.  This  test  piece  is  then  placed  centrally 
in  the  porcelain  tube  of  the  furnace,  and  the  thermometer 


Fio.  21. 


Fio.  23. 


difficulty  of  the  method,  and  another  is  that  this  ratio  will 
afterwards  vary  as  the  carbon  filament  deteriorates  with 
use. 

Recalescence  of  Steel. — Before  any  heat  gauge  can  be 
of  any  service  to  the  man  who  does  the  hardening,  it  is 
necessary  to  know  the  correct  temperature  at  which  to  heat 
the  steel  ready  for  quenching,  so  that  the  first  thing  to  do 
is  to  obtain  an  actual  heating  curve  of  the  steel  to  be  dealt 
with,  so  as  to  find  the  recalescence  points.  Mr.  S.  N. 
Brayshaw,  of  Manchester,  kindly  sent  me  two  curves,  figs. 
20  and  24,  which  were  taken  by  means  of  instruments  and 
apparatus  made  by  the  Cambridge  Scientific  Instrument  Co. 


is  inserted  as  far  as  possible  in  the  hole  of  the  test 
j  piece,  leaving  the  thermometer  head  projecting  outside  the 
furnace.  The  ends  of  the  poreclain  furnace  tubes  are 
stopped  up  by  means  of  asbestos  plugs.  The  current  is 
first  allowed  to  heat  up  the  furnace  and  its  contents,  until 
the  calendar  recorder  shows  that  the  recalescence  tempera- 
ture has  been  reached  and  passed — see  point  B — which  is 
738  deg.  Cen.  In  this  instance  the  temperature  has  been 
allowed  to  reach  the  point  C,  corresponding  to  834  deg.  Cen. 
This  point  C  is  of  no  significance  ;  it  is  merely  the  point 
where  the  current  was  switched  off  and  the  furnace  allowed 
to  cool,  the  temperature  curve  being  still  registered  by 
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the  recorder,  so  that  the  recalescence  joint  in  cooling 
marked  D  is  obtained,  corresponding  in  this  instance  to 
713  deg.  Cen. 

There  is  a  difference  of  25  deg.  Cen.  between  ti  e 
recalescence  of  heating  and  cooling  for  this  sample  of  steel. 
Now,  having  this  diagram  showing  the  recalescence  point 
during  heating,  it  becomes  clear  that  any  tool  made  from 
this  steel  must  necessarily  be  heated  above  the  point  B  if 
it  is  to  be  satisfactorily  hardened.  For  large  work  probably 
15  deg.  past  point  B  will  be  necessary  for  saturation,  whilst 
for  small  work  5  deg.  may  be  quite  sufficient.  However, 
having  this  guide,  it  is  an  easy  matter  to  make  a  seiies 
of  experiments  by  quenching  at  temperatures  a  few  degrees 
higher  and  lower  than  these  points,  and  by  testing  the 
tools  in  actual  work,  fixing  on  the  temperature  that 
produces  the  most  economical  tool,  and  having  once  fixed 
this  temperature,  no  further  trouble  need  be  experienced 
for  this  particular  kind  of  tool  and  class  of  steel. 

The  electrical  resistance  furnace  used  for  obtaining  the 
recalescence  points  of  steel  is  shown  in  fig.  21,  the  heat, 
being  developed  in  a  thin  strip  of  platinum  foil,  which 


furnaces.  They  are  of  the  electric  resistance  type,  and 
dep>end  upon  the  manner  by  which  the  resistance  of  a  coil 
of  wire  is  affected  by  its  temperature.  In  the  diagram  the 
different  parts  of  the  pyrometer  are  shown.  First,  on  the 
outside  is  a  removable  steel  sheath  to  protect  the  internal 
parts  from  the  direct  action  of  the  fire.  Inside  the  steel 
sheath  is  a  porcelain  tube,  which  contains  the  platinum 
leads,  and  on  the  bottom  end  of  these  leads  is  wound  the 
platinum  coil. 

The  remaining  portion  of  the  recalescence  apparatus  is 
the  Callander  electric  recorder  (see  fig.  23).  The  principle 
is  the  same  as  that  in  use  in  many  other  instruments — 
for  instance,  the  barograph  and  the  recording  amperimeters 
and  voltmeters  used  in  electricity  stations.  There  is  the 
usual  cylinder  upon  which  is  a  paper  ruled  in  hours  or 
minutes,  as  the  case  may  be,  and  graduated  in  temperature, 
the  cylinder  revolving  once  in  12  or  24  hours,  as  required, 
by  means  of  clockwork.  A  pen  or  pencil  is  arranged  in 
connection  with  the  cylinder  and  works  across  the  paper, 
its  action  being  controlled  by  electro-magnets.  The 
magnet*  are  controlled  bv  the  variation  in  the  resistance 
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Fig.  24.— KECALESCENCE   OF   HIGH-SPEED  STEEL  (BRAYSIIAW). 


forms  a  close  winding  upon  the  outside  of  the  porcelain 
cylinder.  This  cylinder  is  1  ^  in.  internal  diameter.  The 
platinum  foil  on  the  outside  of  the  cylinder  is  lagged  with 
very  thick  asbestos,  so  that  when  the  ends  are  plugged 
with  asbestos  there  is  an  extremely  small  loss  of  heat ; 
consequently  it  requires  but  a  very  small  current  con- 
sumption to  maintain  a  high  temperature  within  this 
porcelain  tube.  The  furnace  is  designed  for  a  maximum 
temperature  of  1,400  deg.  Cen.  (2,552  deg.  Fah.),  and  the 
maximum  number  of  watts  is  about  3,000 — that  is  to  say, 
i  H.P. — when  working  the  furnace  up  to  any  desired 
temperature  within  the  furnace  capacity.  One  end  of  the 
pyrometer  is  seen  projecting  from  the  right-hand  side  of 
the  furnace,  the  other  end  of  the  pyrometer  being  inserted 
in  the  porcelain  cylinder.  The  pyrometer  used  in  con- 
nection with  the  apparatus  for  recalescence  curves  is  a 
special  type,  but  is  similar  to  fig.  22,  practically  the  only 
difference  being  in  the  construction  of  the  head.  In  all 
other  respects  these  pyrometers  only  differ  very  slightly, 
whether  for  use  on  recalescence,  hardening,  or  annealing 


offered  by  the  wire  of  the  electric  pyrometer  itself.  By 
this  means  a  continuous  record  is  obtained,  such  as  that 
shown  in  fig.  20.  The  recalescence  point  B,  on  the  heating- 
curve,  was  738  deg.  Cen.  Now,  the  actual  figures  marked 
on  that  diagram  are  according  to  the  platinum  scale,  and 
the  time  is  marked  in  minutes.  The  apparatus  being 
actually  a  platinum  resistance,  the  diagram  is  given  to 
the  platinum  scale  :  consequently  these  figures  are  after- 
wards corrected  to  the  air  scale,  this  being  done  with  the 
assistance  of  a  connecting  table.  On  the  recalescence  curve 
the  point  B  is  738  deg.  Cen.,  and  corresponds  to  662  deg. 
for  the  platinum  scale. 

The  recalescence  of  high-speed  steel  occurs  at  a  con- 
siderably higher  temperature  than  the  ordinary  carbon 
steel,  and  fig.  24  is  a  tracing  of  such  a  curve.  In  the 
diagram  for  carbon  steel  the  curve  commenced  at  A,  <>r 
about  601  deg.  Cen.,  and  the  pencil  was  allowed  to  reach 
the  point  C,  or  834  deg.  Cen.,  this  range  of  233  deg.  Cen. 
being  quite  sufficient  for  the  purpose  of  carbon  steel. 

"Whereas  in  the  case  of  the  curve  for  high-speed  steel, 
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fig.  24;  the  eurve  commences  at  about  535  cleg.  Cen.,  and 
a.  change  is  observed  during  heating  at  a  point  about 
841  deg.  Cen.,  this  change  is  not  a  very  marked  one; 
indeed,  it  is  scarcely  noticeable.  It  is  here  necessary  to 
point  out  that  the  capacity  of  the  ruled  sheet,  is  only  about 
200 deg.  platinum  scale;  consequently  this  recaleseenee 
curve  is  taken  in  (lie  following  manner:  — 

In  the  first  part  of  the  curve  on  the  left,  starting  at 
500  deg.  Pt.,  the  pencil  travels  right  across  the  paper,  and 
shows  the  steel  simply  absorbing  heat  uniformly.  The 
pencil  is  next  rapidly  run  back  to  the  point  500  deg.  Pt. 
— in  this  case  the  zero  on  the  paper  (now  700  deg.  Pt.) — 
and  again  travelled  across  the  paper.  On  this  second  line 
a  point  841  deg.  Cen.  (where  a  slight  change  was  observed) 
is  reached  and  passed,  the  current  being  kept  going  until 
a  temperature  of  888  deg.  Pt.  (corresponding  to  1,020  deg. 
Cen.)  is  reached.  The  current  is  now  switched  off,  and 
the  steel  allowed  to  cool_  the  recorder  cylinder  going  all 
the  time,  and  in  the  whole  width  of  the  paper  no  change 
is  perceived.  See  the  third  thick  line  from  the  left  ;  the 
pencil  is  again  transferred  to  the  other  side,  696  deg.  Pt., 
and  a  fourth  line  recorded,  on  which  will  be  noticed  the 
recalescence  point  for  cooling.  This  is  the  point  on  the 
curve  where  redieating  occurs,  which  for  this  sample  of 
steel  is  at  a  temperature  of  667  deg.  Pt.,  or  741  deg.  Cen. 
Now,  if  you  will  imagine  the  two  inside  thick  lines  to  be 
raised  up  the  paper  until  their  ends  rest  upon  the  tops  of 
the  first  and  fourth  lines,  the  new  position  would  show  the 
complete  curve  in  one  continuous  curve. 

(To  be  continued.) 


THE  GROWTH  OF  LARGE  GAS  ENGINES  ON 
THE  CONTINENT.* 

( Continued  from  page  5.) 

<  Pooling. — Cooling  is  one  of  the  points  which  lias  most  attracted 
I  lie  attention  of  makers  of  large  gas  engines,  as  the  effects  of 
tension  in  the  castings,  due  to  unequal  expansion,  play  a  con- 
siderable part  in  heavy  pieces  which  enter  into  their  con- 
struction. Cylinder  heads  or  explosion  chambers  have  been,  in 
tact,  one  of  the  principal  sources  of  difficulties  and  disappoint- 
ment, as  without  any  apparent  reason  they  fracture  at  the  most 
unexpected  places.  It  is  only  long  experience,  assisted  by 
numerous  examples,  which  has  placed  makers  on  the  track  of  the 
most  appropriate  forms  for  securing  the  strength  of  cylinder 
heads,  rather  than  the  selection  of  the  materials  to  be  employed 
in  their  construction.  Steel  itself  lias  been  tried  without  success. 
The  principal  factor  for  the  preservation  of  cylinder  heads  is  the 


stem  of  the 'exhaust  valve,  which  is  also  provided  with  an  internal 
circulation  in  the  case  of  engines  of  more  than  60/100  horse 
power.  The  water  which  has  entered  at  the  bottom  of  the 
cylinder  head  escapes  at  the  top,  or  if  need  be  in  the  case  of 
engines  of  lass  than  75  horse  power  completes  its  circulation 
in  the  jacket  of  the  cylinder  proper,  fig.  8.  It  will  be  noticed 
on  this  occasion  that  this  jacket  is  cast  with  the  frame,  and  that 
the  cylinder  itself  is  independent  and  free  to  expand,  whilst  the 
cylinder  head  is  attached  l>y  flanges  and  holts.  This  arrange- 
ment is  the  only  one  which  secures  a  large  base  for  the  engine, 
and  avoids  the  overhanging  cylinder,  which  is  completely 
banished  from  modern  construction. 

In  order  to  combat  the  excessive  temperature  which  attends 
high  compression,  certain  makers,  amongst  whom  we  may  men- 
lion  the  Niiruberger  M  aschiuenbaii  Company ,  have  even  provided 
the  piston  ends  of  their  single-acting  engines  with  a  water  circu- 


Fio.  S.— GO  H.P.  High  Compression  Gas  Engine.  (Socat.) 

manner  in  which  the  .cooling  water  circulates  therein,  and  the 
type  which  appears  to  he  favoured  at  the  present  time  for  Otto 
engines  is  the  one  which  places  the  inlet  and  exhaust  valves  in 
the  same  vertical  axis.  Both  are  placed  in  a  passage  or  ante- 
chamber surrounded  on  all  sides  by  the  cooling  water.  In  order 
to  secure  for  the  whole  of  the  parts  an  equal  expansion  this 
chamber  is  arranged  symmetrically  relatively  to  the  axis  of  the 
cylinder.  The  exhaust  is  allowed  to  discharge  on  the  extension 
and  is  surrounded  as  completely  as  possible  by  water.  An 
abundant  circulation  is  thus  provided  around  the  seat  and  the 

*  Abstract  of  a  pajier  read  before  the  Iustitution  of  Mechanical  Engineers,  at 
Liege  by  M.  Kpdolphe  E.  Mathot,  oil  June  19th,  1900. 


Fic.  10.— Internal  Water  Cjoling  Arrangement.  (Kocrting.) 

latiou.  This  is  effected  by  a  pump  forming  part  of  the  engine, 
fig.  9.  This  is  evidently  a  complication  which  others  have  easily 
avoided  for  engines  even  of  150  horse  power,  by  arranging  the 
piston  so  that  a  free  access  of  air,  due  to  the  to-and-fro  move- 
ment, alone  effects  the  cooling.  In  order  to  derive  every 
economical  advantage  from  high  compression  without  running  the 
risk  of  self-ignition,  the  firm  of  Koerting  has  even  arranged  inside 
the  explosion  chamber  of  their  Otto  cycle  engines  a  hollow  casting 
through  which  there  is  a  special  water  circulation,  fig.  10.  This 
cooling  effected  in  the  very  heart  of  the  mixture  deals  with  the 
•excessive  temperature  there,  and  is  said  to  have  given  the  best 
economical  results.  In  double-acting  engines  the  cooling  is  still 
the  object  of  great  attention,  and  apart  from  the  cylindrical 
jacket  and  cylinder  ends,  independent  water  circulation  is  used 
to  cool  the  piston  and  piston  rods,  the  seats  of  the  exhaust 
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Fin.  12. — Diagrams  of  Cylinder  Positions  relating  to  Calculation  of  Flywheels. 

valves,  and  the  stuffing  boxes,  fig.  11.  The  general  temperature 
of  the  surrounding  parts  is  kept  cooler  than  in  English  engines, 
and  for  this  purpose  water  is  delivered  at  certain  parts  .such  -as 
the  piston  and  piston  rods,  at  pressures  from  1  to  4  atms.  (15  to 
161b.)  by  means  of  a  special  pump. 

It  appears  from  several  experiments  which  the  author  has  made 
on  double-acting  Otto  cycle  engines  that  the  quantity  of  circu- 
lation water  required  for  the  different  parts  is  as  follows:  — 


Per  P..H.P.  hour  for  engines  of  200  to  1,000  H.P. 

Litres. 

Gallons. 

IS  to  24 

4  to5j 

S  to  12 

l2to2|  . 

1  4  to  6 

1  to 

30  to  42 

68  to  9| 

These  figures  imply  water  admitted  on  an  average  of  12-15  deg. 
Cen.  (53  6-59  deg.  Fall.),  and  leaving  the  cylinder  jackets  at  25-35 
deg.  Cen.  (77-95  deg.  Fah.),  the  pistons  at  35-40  deg.  Cen.  (95-104 
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deg.  Fall.),  and  the  valve  seats  and  boxes  at  45  deg.  Cen.  (113  deg. 
Fall.)  on  an  average.  An  engine  of  1,000  horse  power,  of  the 
two-cylinder  double-acting  type,  would  therefore  require  about 
40  cubic  metres  (8,900  gallons)  of  cooling  water  per  hour.  As 
this  is  an  excessive  quantity  which  is  not  available  at  every 
works  recourse  is  commonly  had  to  the  use  of  cooling  towers, 
which  reduce  the  consumption  of  water  to  about  0'5  litre  ('/0 


regular  cooling  by  coating  (with  anon-conducting  material)  the 
metal  at  the  places  where  a  high  temperature  is  most  injurious. 
At  the  parts  cast  with  a  double  jacket,  and  which  cannot  be 
dismantled,  it  is  necessary  to  arrange  large  openings  covered  by 
bolted  lids  in  order  to  enable  free  access  to  the  inside  to  remove 
these  deposits. 

Ignition. — This  question  has  for  some  years  been  solved  in  a 


Fig.  9.— 150  H.P.  G4S  ENGINE  WITH   WATER-COOLED   PISTON  AND   CR0S3HEAD.  (NURNBEUG.) 


Fig  11.— 200  H.P.    DOUBLE-ACTING  "^GAS  ENGINF.     (OTTO  DEUTZ.) 


gallon)  per  H.p.  hour  absorbed  by  evaporation.    This  method 
has  also  the  appreciable  advantage  over  the  ordinary  water 
circulation  of  eliminating,  owing  to  the  continuous  use  of  the  I 
same  water,  the  deposit  of  calcareous  incrustations.  Without 
possessing  in  the  case  of  gas  engines  the  same  dangers  as  in  j 
steam  boilers,  lime  scale  and  deposits  still  constitute  a  draw-  ( 
back.    They  obstruct  the  pipes  and  passages,  and  impede  the  | 


satisfactory  maimer  by  the  use  of  magnetos,  producing  a  spark 
on  the  break  of  the  circuit  which  in  a  short  time  has  ousted  all 
the  old  method  of  ignition,  such  as  the  incandescent  tube,  the 
spark  produced  by  batteries  and  accumulators,  by  dynamos,  etc. 
This  modern  magneto  ignition  has  for  three  years  been  provided 
with  a  timing  gear,  by  means  of  which  the  ignition  can  be 
advanced  or  retarded  experimentally  during  work.    Still,  as  all 
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working  parts  subject  to  the  frequent  and  abrupt  movements  of 
the  current  breaker  of  the  magneto  are  liable  to  get  out  of  order 
and  to  wear  rapidly,  it  is  necessary  to  meet  these  objections  by 
the  adoption  of  very  light  parts  with  but  little  inertia.  They 
must  bo  easy  of  access  and  to  handle  for  upkeep  and  inspection. 
With  the  increase  in  dimensions  of  engines  it  has  been  necessary 
to  deal  with  greater  volumes  of  explosive  mixtures,  but  of  poorer 
composition.  This  has  wisely  led  many  makers  to  provide  their 
double-acting  engines  with  two  distinct  ignitions  for  each  piston 
face,  the  one  placed  near  the  inlet  valve  at  the  top,  and  the  other 
at  the  bottom  near  the  exhaust  valves. 

Starting. — A  few  words  remain  to  be  said  on  the  starting  of 
large  engines  to  which  the  explosion  "self-starter"  has  not 
been  applicable.  The  apparatus,  which  causes  behind  the  piston 
the  explosion  of  a  mixture  previously  introduced  into  the 
cylinder  when  the  engine  is  stopped,  develops  a  too  sudden  and 
violent  strain,  owing  to  the  resistance  of  the  inertia  of  the  parts 
at  rest.  Moreover,  the  action  of  this  apparatus  is  too  piecarious. 
Use  is  therefore  made  of  air  compressed  to  150  to  225  lb.  by  a 
compressor  and  stored  in  a  reservoir.  When  an  engine  has 
to  be  started,  the  crank  is  placed  in  the  starting  position  corres- 
ponding to  the  explosion  stroke  by  turning  the  flywheel  by 
means  of  a  lever  or  a  system  of  gearing.  In  the  case  of  the 
single-acting  engines  a  charge  of  compressed  air  is  introduced  by 
operating  by  hand  the  valve  shown  at  the  end  of  the  cylinder 
head  of  the  engine  of  fig.  8.  This  operation  is  repeated  several 
times  in  succession  until  the  engine,  sufficiently  started,  draws 
in  the  explosive  charge  and  drives  itself.  In  the  best  double- 
acting  engines  the  starting  valve  working  by  compressed  air  is 
generally  operated  mechanically  by  the  half-speed  shaft. 

Lubrication. — Lubrication  has  also  of  late  formed  the  subject 
of  important  improvements.  In  engines  of  medium  power — i.e., 
up  to  150  to  200  horse  power — the  main  bearings  of  the  crank 
shaft  are  usually  lubricated  by  means  of  a  revolving  ring  plung- 
ing in  an  oil  bath.  For  larger  engines  bearings  witli  brasses  con- 
sisting of  several  parts,  to  take  up  the  wear  and  the  working 
stresses,  are  used.  As  this  system  renders  it  impossible  to  apply 
the  lubricating  ring  which  gives  such  good  results  in  dynamos, 
recourse  has  been  had  to  continuous  oil  feed  under  pressure. 
This  pressure  also  secures  a  more  reliable  lubrication  of  large 
surfaces  supporting  great  loads,  as  is  the  case  with  the  crank 
shafts  of  engines  of  1,500  to  3,000  horse  power,  which  exeeed 
500  mm.  (1ft.  7"/,,,  in.)  diameter.  For  lubrication  the  pistons 
and  the  stuffing  boxes  of  the  piston  rods  oil  feed  under  pressure 
is  a  necessity,  as  the  oil  is  more,  reliably  conveyed  to  t he  rings, 
the  tightness  of  which  depends  to  a  great  extent  on  the  free  play 
secured  to  them  by  proper  lubrication.  Excess  of  oil  in  the 
cylinders — which,  by  rendering  them  dirty,  is  the  principal  cause 
of  "  back  firing  " — has  also  been  greatly  reduced  by  the  use 
of  a  draining  device  to  the  cylinder.  Fig.  8  represent  a  valve 
which  is  fitted  for  this  purpose  at  the  back  lower  part  of  the 
cylinder.  It  is  operated  by  hand,  and  enables  surplus  oil  or 
foreign  matters  to  be  expelled  whilst  the  eno-ine  is  working. 

Flywheels. — The  mode  of  regulation  by  admission  on  each  cycle 
enables  flywheels  relatively  less  heavy  to  be  used.  The  same  may 
be  said  of  the  application  of  double-acting  and  of  multiple 
cylinders.  The  requirements,  however,  which  are  now  expected 
from  engines  in  large  electric  light  stations  have  given  rise  to 
the  use  of  special  flywheels,  with  the  object  of  l'edncing  as  much 
ns  possible  the  degree  of  cyclic  irregularity.  For  ordinary 
industrial  purposes  a  regularity  of  1/25  to  1/30  of  the  speed  in 
one  and  the  same  cycle  can  readily  be  attained.  For  electric 
lighting-  by  continuous-current  dynamos  it  is  necessary,  with 
the  view  of  obtaining  a  steady  light,  for  the  degree  of  irregularity 
to  be  less  than  1/50  or  1/60,  whilst  for  the  working  of  alternating- 
current  generators  in  parallel  it  should  practically  be  about 
1/150. 

The  following  formula  enables  us  to  determine  the  dimensions 
to  be  given  to  the  flywheels  of  different  types  of  engines,  having 
regard  to  the  purposes  for  which  they  are  intended: — ■ 

P  D-  =  K  -5, 
a  n 


in  which 

P  =  the  weight  of  the  rim  (without  arms  or  boss)  in  tons 

D  =  diameter  of  the  centre  of  gravity  of  the  rim  in  metres 

a  =  the  degree  of  irregularity 

n  =  the  number  of  revolutions  per  minute 

N  =  the  number  of  brake  H.P. 

K  =  coefficient,  varying  with  the  type  of  engine. 

I.  K  =  4  4,000  for  Otto  cycle  engines,  single  cylinder,  single-acting 

II.  K  =  28,000  for  Otto  cycle  engines,  two  opposite  cylinders, 

single-acting,  or  one  cylinder  double-acting 
lir.  K  =  25,000  for  two  cylinders  single-acting,  with  cranks  set  at  90° 
IV.  K  =  21,000  for  two  twin  cylinders,  single-acting 
V.  K  =  7,000  foi  four  twin  opposite  cylinders,  or  for  two  tandem 
cylinders,  double-acting 
The  total  weight  of  the  flywheel  is  P  x  1,4 

{To  be  continued.) 
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The  choice  of  a  file  is  naturally  one  of  the  first  steps  in  a  job 
of  filing.    Most  jobs  of  pattern  work  require  files  of  at  least  two 
grades  of  coarseness,  unless  made  of  castings  that  are  smooth 
and  quite  true  to  pattern.    The  scratches  left  by  coarse  files 
are  generally  more  easily  taken  out  with  a  fine  file  than  their 
appearance  might  lead  one  to  expect.   Right  at  this  point  I  want 
to  draw  a  sharp  distinction  between  two  different  results  obtained 
by  tiling:     One  is  the  giving  of  the  proper  outline;   and  the 
other  the  producing  of  a  smooth  surface.   A  casting  made  true  to 
shape  from  a  suitable  pattern  will  sometimes  need  only  to  be 
smoothed  with  a  tine  file,  emery  cloth,  or  by  other  suitable 
means.    This  takes  but  little  time  or  skill.    In  the  majority  of 
cases,   however,  something  more  is  needed.  Perfectly-shaped 
patterns  are  not  always  available,  and  when  they  are,  equally 
perfect  castings  are  not  sure  to  follow.    Whatever  failings  the 
castings  may  have,  it  falls  on  the  filer  to  remedy  them,  though, 
of  course,  he  cannot  build  up  with  a  tile  when  the  stock  is 
lacking.    This  operation  of  giving  the  proper  outline  I  shall 
speak  of  as  "  shaping,"  and  it  is  oue  calling  for  considerable 
skill  and  judgment.    I  have  found  many  metal-workers  lacking 
in  its  possession.    In  many  cases  they  have  little  but  contempt 
for  the  coarse  file,  but  are  proud  of  the  results  of  their  efforts  with 
a  fine  file.    Many  times  the  work  of  a  coarse  file  will  indicate 
the  skilled  filer,  while  a  piece  finished  with  a  fine  file  may  be 
only  the  outcome  of  a  good  job  of  pattern  making  and  moulding, 
and  a  simple  and  easy  job  of  smoothing.    Not  long  ago  I  had 
occasion  to  criticise  a  machinist  for  finishing  with  a  fine  Swiss 
file  a  smooth ly-irade  bronze  casting  to  be  used  as  part  of  a  jig 
or  shop  fixture.    He  thought  his  credit  as  a  good  workman  would 
suffer  if  ho  finished  it  as  I  wished — only  brushed  over  lightly 
with  a  second-cut  file.    To  prove  that  I  was  inconsistent  he  cited 
a  previous  job  which  I  had  returned  twice  to  be  done  over  again, 
and  which  had  been  turned  in   the  last  time  finished  with  a  fine 
file.    As  a  fact,  the'  job  as  accepted  was  a  crude  piece  of  work, 
and  the  finishing  with  the  tine  file  only  made  the  fact  more 
noticeable,  because  it  indicated  an  attempt  at  a  finished  job. 
The  piece  consisted  of  a  lever  ending  in  a  circular  boss,  having 
a  hole  supposed  to  be  concentric  with  it.    This  boss  was  badly 
out  of  round,  and  the  thickness  of  metal  around  the  hole  very 
irregular.    As  turned  in  the  third  time,  it  was  very  little  im- 
proved, but  it  seemed  useless  to  give  it  back  to  the  same  man 
again.    A  common  fault  which  may  be  noted  with  advantage 
here  is  that  of  using  the  finishing  file  on,  some  jiarts  before  the 
shaping  with  the  coarse  file  has  been  completed.    This  generally 
results  in  filing  over  with  the  coarse  file  more  or  less  of  the 
surface  on  which  the  fine  file  has  been  used,  and  which  must,  of 
course,  be  again  finished.    This  general  principle  of  completing 
the  roughing  operations  before  doing  any  finishing  is  a  good 
rule  to  work  by  in  nearly  all  work.    This  is  especially  true  where 
considerable  material  is  to  be  removed.    In  the  case  of  metals, 
the  material  at  the  surface  is  generally  under  a  tension  that  is 
not  uniform.    When  this  is  modified  by  the  removal  of  a  part  of 
this  surface,  the  piece  is  likely  to  change  its  shape  to  a  greater 
or  less  extent.    The  case  is  very  much  the  same  with  wood,  as  a 
result  of  the  seasoning  process  and  of  the  varying  amount  of 
moisture  at  the  surface  and  centre  of  the  piece.    In  a  metal 
pattern  this  change  of  shape  may  not  be  great  enough,  in  the 
majority  of  cases,  to  be  important;   though  it  would  in  some, 
especially  those  in  which  the  thickness  is  small  in  comparison 
with  the  length  or  width.    In  wood  patterns,  however,  trouble 
is  often  caused  by  neglecting  this  matter.    Every  careful  wood- 
worker must  have  noticed  that  if  a  thin,  wide  piece  be  planed 
perfectly  flat  on  one  side,  and  then  turned  over  and  the  process 
repeated,  a  second  test  of  the  first  surface  will  in  many  cases 
show  a  noticeable  change,  and  that,  too,  with  lumber  that  has  been 
slowly  and  thoroughly  seasoned.    If  the  lumber  has  been  only 
partially  seasoned,  or  if  it  has  been  in  a,  damp     place  after 
seasoning,  the  trouble  may  be  greater.    As  a  rule,  equal  amounts 
should  be  removed  from  opposite  side*.    If  a   piece  of  wood 
were  unequally  seasoned  on  the  two  sides,  or  in  metal  the  scale 
had  been  removed  on  one  side  and  not  on  the  other,  the  aim 
should  be  to  leave  the  conditions  uniform  when  finished.  The 
grade  of  file  ordinarily  used  for  roughing  out  or  shaping  both 
metal  patterns  and  miscellaneous  work  is  the  bastard  cut,  though 
on  soft  metal  the  coarse  cut  may  often  be  used  to  advantage. 
For  finishing,  including  work  which  does  not  require  shaping, 
either  the  second  or  smooth   cut   may  be  used.    As  a  rule, 
medium  grade  emery  cloth  makes  a  better  finish  for  patterns 
than  a  file,  and  if  used  nothing  finer  than  a  second-cut  file  will 
ordinarily  be  needed.    File  marks,  unless  quite  deep,  will  not 
be  likely  to  be  reproduced  in  the  casting,  except  when  moulded 
in  very  fine  sand.    The  shapes  of  files  in  most  common  use  for 
general  work  are  the  flat  and  half  round.    If  we  add  square  and 
round  to  the  list,  it  gives  an  assortment  w  hich  answers  for  most 
purposes  except  saw  filing.    For  finishing,  the  hand  and  pillar 
may  be  substituted  for  the  flat  to  advantage,  and  the  cross  file  will 
be  found  very  convenient  on  concave  surfaces.    The  various  tri- 
angular forms  are  often  convenient,  but  their  usefulness  is  quite 
limited  except  for  special  work,  including,  of  course,  saw  filing. 
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For  many  places  a  file  with  a  safe  edge  or  side  is  needed, 
especially  for  linisliing,  and,  if  necessary,  one  may  be  easily  pro- 
duced by  grinding.  A  file  of  rectangular  section  does  not  have  a 
sharp  corner  when  cut  on  adjacent  faces,  but  one  can  be  made 
by  grinding  one  of  the  faces.  One  of  the  most  important  pre- 
liminaries, and  at  the  same  time  one  that  is  often  neglected, 
is  providing  a  suitable  handle.  It  is  an  expensive  omission  as 
ic  seriously  affects  both  the  quality  and  quantity  of  t he  work, 
and  necessitates  care  to  avoid  injuring  the  hand.  A  handle 
should  be  provided  for  each  file,  instead  of  changing  from  one 
file  to  another.  They  cost  but  little,  and  it  is  economy  to  do 
so.  There  are  various  styles  of  handles  on.  the  market,  most  of 
which  answer  their  purpose  fairly  well.  I'll©  tang  of  the  file 
should  be  set  well  into  the  handle,  and  not  merely  pressed  in 
the  depth  of  the  original  hole,  which  is  usually  too  small. 

For  large  files  the  handle  should  fit  and  fill  the  hand  to  allow 
a  firm  grip.  For  small  files  and  light  filing,  including  fine 
tooth  saws,  a  small,  slim  handle  of  a  nearly  straight  outline  will 
generally  lie  found  preferable  to  the  ordinary  swelled  form. 
As  the  vice  is  of  almost  constant  use  in  fitting  up  patterns,  it  is 
poor  economy  to  use  a  poor  one.  One  with  a  swivel  base  often 
allows  tl'.e  work  to  be  swung  into  positions  that  greatly  facilitate 
its  execution,  and  the  extra  cost  is  a  good  investment.  The 
swivel  jaw  is  also  a  valuable  feature,  as  it  allows  a  tapered 
or  irregular-shaped  piece  to  be  held  firmly.  False  jaws  should 
be  provided  to  avoid  bruising  work.  For  iron,  steel,  brass, 
bronze,  'etc.,  they  may  be  mads  of  sheet  copper,  say  Jin.  thick. 
If  used  on  the  softer  mixtures  of  brass  or  bronze,  they  will  need 
occasional  annealing,  or  they  will  become  hard  enough  to  bruise 
the  work.  This  may  be  done  by  heating  to  nearly  a  cherry  heat 
and  cooling  in  water.  Although  it  is  generally  known  that 
copper  and  yellow  brass  (copper  and  zinc)  may  be  annealed  in 
this  way,  it  may  be  well  to  state  that  this  treatment  does  not 
have  the  same  effect  on  most  of  the  bronzes  composed  of  copper 
alloyed  with  tin,  aluminium,  etc.  These  mixtures  are  hardened 
and  stiffened,  and  in  some  cases  made  stronger  by  the  process, 
much  as  in  the  case  of  steel.  For  the  softer  metals,  such  as 
pattern-makers'  white  metal,  the  jaws  may  be  made  of  lead,  wood, 
leather,  or  fibre.  Lead  is  heavy  and  soon  gets  badly  out  of 
shape,  but  in  some  cases  answers  better  than  either  of  the  others. 
The  principal  fault  with  wood  is  its  liability  to  split,  which 
makes  it  short  lived.  Leather  in  many  cases  answers  well, 
unless  the  work  needs  to  be  held  very  firmly.  Fibre  has  most 
of  the  advantages  of  the  other  three,  without  their  dis- 
advanfjges,  unless  used  on  quite  soft  metal,  with  faces  easily 
pressed  out  of  shape.  For  work  that  requires  but  a  small  open- 
ing of  the  jaws,  the  false  jaws  may  be  fastened  together  with 
U-shaped  springs  made  from  thin  sheet  steel  or  brass.  These 
may  be  given  a  spring  temper  if  desired,  by  hammering  after 
being  bent  to  shape.  They  will  save  considerable  time  when 
work  has  to  be  changed  often.  These  false  jaws  should  be  a 
part  of  the  regular  outfit  of  a  vice,  as  otherwise  time  will  be 
lost  in  improvising  make-shifts,  when  delay  is  expensive,  or 
work  will  be  damaged  through  their  absence.  There  are  a 
number  of  patent  vices  on  the  market,  having  various  quick 
acting  or  adjustable  features,  some  of  which  are  very  convenient. 
Some  are  especially  designed  for  pattern-makers'  use,  others  for 
filers. — By  H.  L.  Salisbury,  in  the  Pattern-makrr. 


LAUNCHES  AND  TRIAL  TRIPS. 


Santa  Cruz  . — There  was  launched  on  June  17th  from  the 
Wallsend  shipyard  of  Swan,  Hunter,  and  Wigham  Richardson 
Limited  a  steel  screw  steamer  Santa  Cruz,  which  has  been  built 
to  the  order  of  the  Hamburg  Sudamerikanische  Dampfschifffahrts- 
Gesellschaft.  The  vessel  is  of  the  following  leading  dimensions: 
Length  over  all,  405  ft. ;  beam,  50  ft.  3  in. ;  depth  moulded,  31  ft. ; 
and  she  has  been  specially  designed  for  the  owner's  trade  to 
South  America.  She  has  a  poop,  long  bridge  about  240  ft.,  and 
top-gallant  forecastle;  the  space  in  the  bridge  deck  being  fitted 
for  the  conveyance  of  a  large  number  of  third-class  passengers. 
The  accommodation  for  the  officers,  engineers,  etc.,  is  in  houses 
on  the  bridge  deck,  the  deck  over  being  carried  out  to  the  side 
of  the  ship,  foiming  a  boat  deck  and  shelter  for  the  saloon 
entrance  and  officers'  and  engineers'  rooms.  The  engines  are 
being  supplied  by  the  Wallsend  Slipway  and  Engineering  Com- 
pany Limited,  and  consist  of  a  set  of  triple-expansion  engines, 
having  cylinders  25i  in.,  43  in.,  74  in.  diameter  by  48  in.  stroke, 
and  three  large  single-ended  boilers  working  at  200  lb.  pressure 
and  fitted  with  Howden's  system  of  forced  draught.  The  vessel 
nnd  her  machinery  are  being  built  to  take  the  highest  class  at 
the  Gcrmanischer  Lloyd,  and  are  being  surveyed  on  behalf  of  the 
owners  by  Mr.  Dietze,  their  superintending  engineer. 

Glenlyon. — Scott's  Shipbuilding  and  Engineering  Company, 
Greenock,  launched  on  June  17th  a  finely-modelled  steel  screw 
cargo  steamer  which  they  have  built  for  Messrs.  James  Gardiner 
and  Company,  Glasgow.  She- is  a  vessel  of  4,140  tons  gross,  and 
her  dimensions  are:  Length  over  all,  391ft.  1  in. ;  breadth, 
49  ft.  6  in.;   and  depth,  28  ft.  9  in.    On  leaving  the  ways  she 


was  named  Glenlyon.  After  the  launch  the  steamer  was  berthed 
in  the  builders'  basin,  where  triple-expansion  engines  of  2,400 
indicated  horse  power  will  be  fitted  on  board.  The  Glenlyon 
is  a  sister  ship  to  the  Glenlee,  built  by  Messrs.  Scott  for  the 
same  owners  towards  the  end  of  last  year. 

Bslington  • — Messrs.  Wood,  Skinner,  and  Company  Limited, 
at  Bill  Quay,  Newcastle-on-Tyne,  on  June  17th,  launched  a 
screw  steamer  built  by  them  to  the  order  of  Messrs.  Arnott, 
Miller,  and  Company,  Newcastle.  The  machinery,  which  is  of 
the  triple-expansion  type,  supplied  with  steam  from  a  large  steel 
multitubular  boiler,  will  be  fitted  by  Messrs.  the  North-Eastern 
Marine  Engineering  Company  Limited,  Wallseud-on-Tyne.  As 
the  vessel  left  the  ways  she  was  christened  Eslington. 

Apollo. — The  steel  screw  steamer  Apollo  was  launched  by 
Messrs.  Furuess,  Withy,  aud  Company  Limited,  Hartlepool,  on 
June  17th,  and  has  been  built  to  the  order  of  Messrs.  Harris 
and  Dixou,  London.  She  is  over  350  ft.  in  length  and  takes 
Lloyd's  highest  class.  Triple-expansion  engines  will  be  supplied 
by  Messrs.  Richardson,  Westgarth,  and  Company  Limited, 
Hartlepool,  the  sizes  of  cylinders  being  24  in.,  39  in.,  66  in.,  and 
45  in.  sroke;  two  boilers  16  ft.  by  10  ft.  9  in.  long,  180  lb. 
working  pressure. 

Rheinfels. — The  steamship  Rheinfels,  a  steel  screw  steamer 
which  is  being  constructed  by  Swan,  Hunter,  and  Wigham 
Richardson  Limited,  for  the  Deutsche  Dampfschifffahrts-Gessell- 
schaft  Hansa,  of  Bremen,  was  launched  from  the  Neptune  Ship- 
yard on  June  19th.  The  steamer  is  over  420  ft.  in  length  by 
55Jft.  beam,  and  she  will  carry  over  8,000  tons  dead  weight  ol 
cargo.  She  is  to  be  fitted  with  quadruple-expansion  engines  on 
the  Yarrow,  Sehlick,  and  Tweedy  system,  which,  together  with 
the  boilers,  are  being  constructed  by  Swan,  Hunter,  and  Wigham 
Richardson  Limited.  As  the  vessel  left  the  ways  she  was  named 
Rheinfels. 

Skipjack- — There  was  launched  on  June  19th  from  the  yard 
of  Messrs.  John  Crown  and  Sons  Limited,  Sunderland,  a  steel 
screw  steamer  of  1,600  tons  carrying  capacity,  built  to  the  order 
of  the  John  George  Hill  Steamship  Company  Limited,  for  whom 
Messrs  Witherington  aud  Everett,  Newcastle,  are  managing 
owners.  The  leading  dimensions  of  the  vessel  are  222  ft.  by  33  ft. 
by  16  ft.  6  in.,  with  machinery  by  the  North-Eastern  Marine 
Engineering  Company,  having  cylinders  18  in.,  294;  in.,  48  in., 
by  33  in.  stroke,  and  one  boiler  15  ft.  6  in.  by  10  ft.  6  in.,  160  1b. 
The  vessel  was  named  Skipjack. 

North  "Wales- — There  was  launched  on  June  19th  from  the 
shipbuilding  yard  of  Messrs.  John  Readhead  and  Sons,  West 
Docks,  South  Shields,  a  new  steel  screw  steamer,  which  has  beeu 
built  to  the  order  of  Messrs.  Hugh  Roberts  and  Son,  Newcastle- 
on-Tyne.  The  vessel  is  359  ft.  long  by  49  ft.  broad  by  26  ft.  8£  in. 
depth  moulded.  She  has  been  built  under  special  survey  to 
class  100  Al  at  Lloyd's.  The  steamer  will  be  fitted  with  engines, 
also  constructed  by  Messrs.  John  Readhead  and  Sons,  of  the 
triple-expansion  type,  having  cylinders  24^  in.,  41  in.,  and  66  in., 
by  45  in.  stroke,  and  supplied  with  steam  by  two  large  steel 
boilers  working  at  a  pressure  of  180  lb.  per  square  inch.  As  the 
vessel  left  the  ways  she  was  named  the  North  Wales. 

W^estlands. — The  handsome  steel  screw  steamer  Westlands, 
built  by  Messrs.  Wm.  Gray  and  Company  Limited,  for  Messrs. 
Joseph  F.  Wilson  and  Company,  of  West  Hartlepool,  had  her 
trial  trip  on  June  21st.  The  Westlands  is  a  sister  vessel  to  the 
Eastlands,  whose  trial  trip  was  reported  about  a  month  ago. 
She  takes  Lloyd's  highest  class,  and  her  principal  dimensions 
are:  Length  over  all,  342  ft.;  breadth,  47ft.  6 in.;  and  depth, 
24  ft.  9  in.  Triple-expansion  engines  have  been  supplied  from 
the  Central  Marine  Engine  Works  of  the  builders,  having 
cylinders  24  in.,  38  in.,  and  64  in.  diameter,  by  42  in.  stroke, 
and  two  large  steel  boilers  adapted  for  a  working  pressure  of 
180  lb.  per  square  inch.  A  run  along  the  coast  was  made  to 
Seaham  Harbour  and  back,  everything  in  both  ship  and  engine 
department  giving  entire  satisfaction,  the  average  speed  being 
1U  knots. 

Cambyses. — On  June  22nd  the  steel  screw  steamer 
Cambyses,  built  by  Messrs.  Wm.  Gray  and  Company  Limited, 
for  Messrs.  the  Gladstone  Steamship  Company  Limited,  of  West 
Hartlepool,  had  her  trial  trip.  The  vessel  has  been  built  to 
Lloyd's  highest  class,  and  her  principal  dimensions  are  as  follow  : 
Length  over  all,  361  ft.  6  in. ;  breadth,  46  ft.;  and  depth,  26  ft. 
1  in.  Triple-expansion  engines  have  been  supplied  from  the 
Central  Marine  Engine  Works  of  the  builders,  having  cylinders 
24V  in.,  40  in.,  and  63  in.  diameter,  with  a  piston  stroke  of  42  in., 
and  two  large  steel  boilers  adapted  for  a  working  pressure  of 
180  1b.  per  square  inch.  The  vessel  went  out  in  the  early  morn- 
ing, and  after  adjustment  of  compasses  was  taken  along  the 
coast  as  far  as  Whitby  a-rd  back,  during  which  run  she  made 
an  average  speed  of  13  knots,  the  engines  running  smoothly  and 
without  hitch,  the  performance  of  the  ship  generally  being  very 
favourably  commented  upon. 
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CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "  Practical  Engineer,"  359,  Strand,  London,  W  C.  They 
should  be  written  on  one  side  of  the  paper  only;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forioardcd 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all. 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


THE  LIEGE  MEETING  OF  ENGINEERS. 

To  the  Editor  of  "  The  Practical  Engineer." 
Sir, — Your  leading  article  of  June  30th  is  to  my  mind  but  a  mild 
protest  against  what  might  well  have  been  better  managed  for  the 
members  of  the  Institution  of  Mechanical  Engineers.  The  Liege 
engineers  d  d  more  than  was  expected  as  hosts,  but  surely  the  members 
of  the  institution  have  a  i  ight  to  expejt  ordinary  forethought  on  the 
part  of  the  permanent  officials  when  making  arrangements  for  a  visit  to 
a  strange  city. 

Probably  the  officials  are  surprised  at  any  suggestion  of  inconvenience 
having  arisen,  for  presumably  all  was  arranged  for  them,  but  if  the 
council  of  the  institutiuii  will  inquire  as  to  the  arrangements  that  were 
made  by  the  officials  of  the  South  Wales  Institution  of  Mining 
Kngiueeis  for  their  members  who  were  visiting  Liege  during  the  same 
week,  they  will  learn  something  that  may  be  usefully  noted  for  the 
guidance  of  our  officials  upon  some  future  occasion. — Yours,  etc., 

July  8th,  1905.  A  Disappointed  M.I.M.K. 


To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — I  take  the  first  opportunity  of  writing  to  say  that  I  am  not  at 
all  in  agreement  with  your  strictures  on  the  congress  arrangements. 

I  am  not  a  good  linguist,  but  I  had  no  difficulty  whatever  at  Liege  or 
elsewhere  in  connection  with  this  visit.  I  engaged  rooms  at  the  Hotel 
Suede  a  month  in  advance,  and  had  t  >  pay  sweetly  for  them,  but  that 
was  my  own  particular  funeral,  as  all  Liege  is  "  on  the  make." 

At  the  Lisansky  luncheon  we  did  \ery  well.  I  had  three  personal 
f. lends  alongside,  and  I  heard  no  complaints  from  them  or  from 
acquaintances  round  about,  or  from  four  business  friends  on  the 
Seraing  steamer  in  the  afternoon  immediately  thereafter.  On  the 
contrary,  this  luncheon  was  infinitely  better  than  anything  I  got 
subsequently,  on  my  own,  at  other  restaurants  nearer  to  the  machinery 
hall,  and  nothing  but  its  great  distance  from  this  end  kept  me  from 
going  there  again. 

I  am  in  entire  sympathy  with  what  you  say  as  to  the  kindness  of  the 
l.iege  engineers  individually  and  collectively,  and  equally  of  their 
ladies,  who  spared  no  effort  to  assist  and  entertain  the  ladies  with  us. 

1  think  the  mental  attitude  has  something  to  do  with  the  matter. 
If  one  goes  with  what  might  broadly  be  described  as  the  roast  beef  and 
Yorkshire  pudding  attitude,  he  will  be  disappointed,  but  if  his 
intention  generally  is  to  do  in  Rome  as  the  Romans  do,  he  will 
come  away  as  I  did,  fully  satisfied,  and  mentally  refreshed  and 
stimulated. — Yours,  etc.,  \V.  L.  Spence. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1909.  Vacuum.  — I  should  like  the  opinion  of  any  reader  on  the 
following  :  I  have  a  vertical  jet  condenser  and  air  pump  on  engine, 
as  per  drawing.  I  can  only  get  22  in.,  or  at  best  22^  in.,  of  vacuum. 
I  cannot  find  any  air  leakage,  and  vacuum  shows  very  steady  at 
gauge.  I  think  it  is  owing  to  faulty  design  in  allowing  too  much 
clearance  at  top  and  bottom,  and  also  being  able  to  trap  air  at  top, 
which  air  will  be  at  least  above  atmospheric  piessure  when  bucket 
is  at  top  of  stroke.  On  the  downward  stroke  this  air  will  have  to 
expand  until  the  pressure  is  equal  to  pressure  underneath  bucket 
bef  >re  any  air  or  water  can  come  through  bucket  valve,  and  bucket 
will  have  travelled  a  considerable  part  of  its  stroke  before  this 
happens.  As  to  clearance  at  bottom,  I  think  this  is  not  quite  of  as 
much  importance,  as  this  will  be  mostly  filled  with  water  when 
bucket  is  at  bottom  of  stroke.    I  am  of  opinion  that  to  fit  a  new 


cover,  and  let  it  come  well  into  working  barrel,  so  as  to  do  away 
with  a  lot  of  clearance  at  top,  would  mend  matters,  but  would  like 


Stroke  of  pump  IS  in.,  6S  revs,  per  inin.   Low-pressure  cylinders,  14g  in.  and 
24j  in  by  4  ft.  stroke. 

the  opinion  of  someone  who  has  had  similar  experience.  The 
engine  is  only  slightly  loaded,  and  hot  well  does  not  exceed 
110  deg  Fah. 

As  suggested  by  "G.  H.,"  I  send  on  further  particulars. 
Size  of  exhaust  pipes  24  j  in.,  cylinder  =  7iin.;  14§  in.  cylinder  = 
5i  in.  ;  injection  pipe  =  ih  in.,  with  water  running  on  to  condense)' ; 
size  of  foot  valve  =  10  in.  x  22  in. ;  delivery  valve  =  13  in.  x  21  in. ; 
clearance  of  air  pump  =  17  in.  top,  5  J  in.  bottom.  The  I.H.P.  = 
250,  of  which  about  100  H.P.  is  on  low-pressure  cylinders,  the  valves 
of  which  are  ordinary  slide  valves  with  Corliss  on  high-pressure 
cylinder  ;  boiler  pressure  =  100  lb.  per  square  inch  ;  height  of 
water  discharge  above  bucket  when  at  top  of  stroke  =  12 in. — that 
is,  delivery  valve  in  hot  well  ia  just  covered.  The  engine  was 
formerly  tandem  compound,  but  both  old  cylinders  are  now  low 
pressure,  and  new  engine  on  opposite  side  of  flywheel,  with  cianks 
opposite  centres. — B.  T. 

Answer. — From  the  particulars  given  everything  appears  in 
order  as  far  as  sizes  are  concerned,  and  the  conclusion  is  that 
"B.  T. ''  is  passing  too  much  water  through  the  condenser,  and 
consequently  impairing  the  efficiency  of  the  pump.  Assuming  the 
injection  water  is  from  a  dam,  or  lodge,  and  the  temperature 
70  deg.  Fah.,  the  amount  of  water  required  for  a  22^  in.  vacuum 
would  be  about  thirteen  times  the  weight  of  steam  condensed, 
but  as  the  temperature  of  the  hot  well  is  only  110  deg.  Fah., 
"  B.  T."  must,  by  calculation,  be  passing  about  26^  times  through 
the  condenser.  As  these  figures  moke  no  allowance  for  losses, 
and  the  water  falling  to  the  condenser,  the  actual  amount  of 
water  used  is  probably  far  in  excess  of  the  figures  here  stated. 
It  is  presumed  the  pistons  and  valves  are  good,  and  not  leaking 
steam  of  high  temperature  into  the  condenser.  As  the  clearance 
at  the  top  of  air  pump  is  very  great,  and  the  weight  of  water 
on  the  descending  bucket  is  equivalent  to  a  head  of  about  lh  ft., 
it  is  questionable  if  any  air  can  get  through  the  bucket  until  it 
plunges  into  the  water  in  the  bottom  of  the  pump,  and  this  will 
affect  the  efficiency  of  the  pump  ;  therefore,  as  "  B.  T.  "  suggests, 
it  will  be  an  advantage  to  do  away  with  as  much  of  this  cleaiance 
as  possible. — G.  H. 


MISCELLANEA. 


Boiler  Explosion  on  the  Tug  Conqueror. — The  formal 
investigation  ordered  by  the  Board  of  Trade  to  be  held  in 
this  matter  is  fixed  for  hearing  in  the  St.  George's  Hall. 
Liverpool,  on  Tuesday,  the  18th  inst.,  at  11  a.m. 

Coal  in  Queensland. — Last  year's  production  of  coal 
reached  512,015  tons,  valued  at  ,£166,536,  an  increase  in 
quantity  of  4,214  tons,  and  in  value  of  £1,538.  The  principal 
coalfield  in  the  State  is  in  the  Ipswich  district,  and  it  is  from 
the  Ipswich  mines  that  the  increased  production  has  been 
derived.  Unfortunately  the  increased  production  has  not  been 
accompanied  by  a  corresponding  expansion  of  trade,  and 
during  last  year  few  of  the  mines  have,  on  an  average,  worked 
more  than  three  or  four  days  per  week. 

Manufacturers'  Association  of  Great  Britain. — This  is 
a  national  association  being  formed  to  stimulate  and  expand 
British  export  trade.  With  it  is  incorporated  the  "  National 
Engineering  and  Trade  Lectures,"  organised  some  time  ago  by 
Mr.  Ben.  H.  Morgan.  The  preliminary  circular  issued  states 
that  the  association  has  the  assistance  of  the  Board  of  Trade, 
other  Government  departments,  consular  offices,  etc.  There  is 
a  wide  field  for  the"  development  of  the  scheme,  and  those 
intei-estod  should  secure  a  circular  from  the  offices,  Orchard 
II.mim'.  214?  Great  Smith  Street,  Westminster,  S.W, 
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LOCOMOTIVE  SPARK  ARRESTERS. 

The  attention  of  those  interested  in  improvements  connected 
with  locomotives  and  the  method  of  arresting  sparks  may 
well  be  directed  to  a  decision  that  was  given  in  the 
Court  of  Appeal  last  week  in  the  case  of  Atherton  v.  the 
L.  and  N.W.  Railway  Company.  The  question  raised  was 
upon  that  concerning  the  recovery  of  damages  for  personal 
injury,  caused  by  the  alleged  negligence  of  the  railway 
company  in  permitting  sparks  to  issue  from  their  engine 
at  Huyton,  whereby  the  plaintiff  was  struck  in  the  eye 
and  injured,  and  for  which  injury  the  jury  awarded 
him  damages.  It  was  admitted  that  the  engine  was 
properly  constructed  and  fitted  with  the  usually  known 
appliances  for  preventing  the  emission  of  sparks,  and  no 
suggestion  was  made  as  to  negligence  in  the  matter  of 
control  or  management ;  but  the  jury  found,  however,  that 
the  railway  company,  if  they  had  adopted  all  that  they 
could  adopt  upon  the  locomotive  to  prevent  the  sparks 
from  escaping,  and  that  such  sparks  still  escaped,  should 
have  covered  in  the  pathway  adjacent  to  the  railway  in 
such  a  manner  as  to  absolutely  remove  the  risk  of  injury 
to  anyone  on  the  path  should  any  spark  be  discharged  from 
the  locomotive  funnel. 

The  Court  of  Appeal,  in  considering  this  case,  decided 
that  the  ordinary  risk  of  setting  fire  to  land  and  crops 
adjacent  to  the  line  was  one  that  was  incident  to  the 
employment  of  steam  for  the  purposes  which  the  Act  of 
Parliament  had  permitted  them  to  carry  out,  and  that  a 
railway  company  is  not  ordinarily  liable  for  any  damage 
arising  from  sparks  that  fall  on  lands  or  persons  upon  land 
abutting  on  the  railway  line,  as  it  would  not  be  reasonable 
to  suppose  the  company  was  bound  to  erect  special  fences 
for  the  whole  length  of  their  line  to  keep  off  sparks.  Generally 
speaking,  it  was  concluded  that  the  company  could  not 
be  held  bound  to  erect  fences  at  places  where  the  erection 
would  interfere  with  the  proper  working  of  the  railway, 
or  where  it  would  be  unreasonable  to  expect  a  company  to 
make  such  an  erection ;  but  the  judges  of  the  Court  of 
Appeal  concurred  with  the  finding  of  the  jury  that  the 
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company  was  bound,  as  a  reasonable  precaution  to  prevent 
special  damage  where  such  could  arise,  to  erect  a  fence 
where  necessary,  and  in  the  case  under  consideration  such 
a  fence  could  readily  have  been  erected  Avithout  any 
interference  with  the  working  of  the  line,  or  without 
causing  unreasonable  expenditure  of  money  upon  their  part. 

From  this  important  decision  of  the  Court  of  Appeal 
it  is  now  clear  that  there  is  an  obligation  upon  the  part  of 
every  railway  company  to  take  reasonable  means  to 
safeguard  the  public  from  the  danger  arising  from  sparks, 
and  that  if  the  company  prefers  to  run  the  risk  rather  than 
incur  the  expense  of  erecting  a  fence  or  putting  up  some 
other  protection,  that  choice  will  probably  be  remembered 
hereafter  in  decisions  affecting  the  question  of  compensation 
to  be  awarded. 

It  may  be  that  some  of  our  railway  companies  would 
prefer  a  little  carpentry  and  the  erection  of  a  fence  to  the 
introduction  of  devices  upon  their  engines  that  would  check 
and  obviate  spark  emission,  but  it  is  clear  that  engineers 
have  not  reached  the  limit  of  their  ingenuity,  and  must 
not  be  considered  as  having  attained  finality  by  the  devices 
that  are  employed  by  the  railway  companies  in  connection 
with  many  matters  of  public  interest,  for  it  is  the  universal 
experience  of  all  those  concerned  in  the  promotion  of 
improvements  that  could  be  applied  to  locomotives,  or 
anything  having  reference  to  railway  stock,  that  unless 
such  improvements  come  from  the  officials  or  persons  in 
responsible  positions  they  are  always  refused,  and  frequently 
contemptuously  ignored,  when  such  are  submitted  to  them 
by  those  who  may  be  termed  "  outside  patentees." 

Some  interesting  comparative  figures  are  given  in  one 
of  our  American  contemporaries  of  the  results  of  tramway 
working  in  Glasgow  witli  those  realised  in  Boston,  Mass., 
the  population  in  both  cities  being  about  the  same,  but 
in  their  case  the  system  is  owned  by  a  company.  The 
length  worked  at  Glasgow  amounted  for  the  year  taken, 
ending  June  30th,  1903,  to  130  miles  of  single  track, 
constructed  at  a  cost  of  £2 1,894  per  mile  (inclusive  of 
equipment).  At  Boston  the  length  of  track,  including 
stretches  of  underground  construction,  amounted  to  440 
miles,  the  corresponding  cost  being  .£22,964  per  mile. 
The  passengers  carried  numbered  about  485,000  daily  in 
Glasgow,  and  about  1,000,000  in  Boston.  In  Boston  the 
company  operating  the  lines  pay  over  to  the  public  funds 
in  taxes  and  other  obligations  £310,000'  per  annum,  equal 
to  13  per  cent  of  its  gross  earnings,  in  addition  to  keeping 
the  railways  free  from  snow,  and  maintaining  the  pave- 
ments. In  Glasgow  the  amount  transferred  to  the  public 
good,  including  sinking  fund,  was  about  £58,800'  per 
annum,  or  about  9  per  cent  of  the  gross  revenue.  Wages 
are  much  higher  in  Boston  than  in  Glasgow,  and  the 
average  fare  is  higher  also,  being  ljd.  in  place  of  Id. 


Some  interesting  statistics  are  given  in  the  annual  report 
of  the  Sheffield  Corporation  tramways,  issued  on  the  .15th 
inst.  The  capital  expenditure  during  the  year  was  £57,721, 
making  a  total  capital  expenditure  to  date  of  £1,043,581. 
The  receipts  from  passengers  were  £240,565,  an  increase 
of  £8,214  compared  with  the  previous  year.  The  total 
working  expenses  amounted  to  £163,283,  or  an  average 
cost  per  car  mile  run  of  6'477d.,  compared  with  £156,402 
and  6'507d.  per  car  mile  in  the  previous  year.  The  net 
revenue  for  the  year  was  £79,568,  and  after  allowing  for 
interest,  sinking  fund,  etc.,  there  remained  a  surplus  on 
the  year's  working  to  be  transferred  to  the  "  accumulated 
surplus  account  "  of  £17,326.    No  less  than  £13,000  has 


been  utilised  for  the  relief  of  the  rates.  The  report 
includes  an  interesting  table  showing  the  fares  charged  for 
various  distances  in  Manchester,  Bradford,  Glasgow,  Leeds, 
Liverpool,  and  Newcastle,  as  compared  with  Sheffield. 
The  maximum  distance  for  which  passengers  are  conveyed 
for  one  halfpenny  is  in  Manchester  (11 54  miles),  the 
maximum  in  Sheffield  being  '726.  The  average  distance 
of  the  places  mentioned  is  '614,  the  average  in  Sheffield 
being  '498.  As  regards  the  distance  for  the  penny  fare, 
the  figures  are: — Minimum:  Manchester,  155  miles; 
Glasgow,  1'6 ;  Bradford,  125 ;  Leeds,  101  ;  Liverpool, 
P22;  Sheffield,  1  279.  Maximum:  Manchester,  272 
miles;  Bradford,  2'50 ;  Glasgow,  276;  Leeds,  214; 
Liverpool,  3'09 ;  Sheffield,  3'290.  Average :  Manchester, 
210  miles;  Bradford,  170;  Glasgow,  2'30;  Leeds,  157; 
Liverpool,  2  23;  Sheffield,  2'48. 


The  decision  of  the  Court  of  Appeal  in  Midwood  and 
Co.  Limited  v.  Mayor,  etc.,  of  Manchester,  given  on  July 
13th,  is  of  considerable  interest.  The  corporation  laid 
their  electric-light  mains  in  bitumen;  a  cable  fused,  and 
1 1  io  gases  generated  found  their  way  into  plaintiffs' 
] Demises.  There  was,  therefore,  an  explosion  and  fire. 
Plaintiffs  claimed  damages  on  the  grounds  (1)  that  the 
defendants'  system  of  electric  lighting  constituted  a 
nuisance,  as  being  dangerous  owing  to  the  difficulty  of 
detecting  and  locating  a  leakage ;  and  (2)  that  the  fusing 
of  the  wires  was  due  to  defendants'  negligence.  Defendants 
sought  to  shelter  themselves  behind  their  Provisional  Order 
of  1890',  confirmed  by  statute,  and  the  Board  of  Trade's 
approval  of  the  system  they  adopted,  but  the  jury  found 
for  the  plaintiff  on  both  counts.  This  finding  is  now 
upheld  by  the  Court  of  Appeal  in  their  judgment.  The 
Master  of  the  Rolls  observed  that  when  volatilised  bitumen 
gets  into  a  house  and  blows  it  up,  that  is  obviously  a 
nuisance  to  the  owner,  and  if  those  who  laid  and  used  the 
cable  whose  fusing  produced  the  accident  are  not  liable, 
it  must  be  because  they  are  protected  by  their  statute. 
This,  however,  expressly  provided,  in  one  clause,  that  "  the 
undertakers  shall  be  answerable  for  all  accidents,  damages, 
and  injuries  happening  through  the  act  or  default  of  the 
undertakers."  The  statute,  therefore,  did  not  protect  the 
defendants,  and  he  affirmed  the  judgment  of  the  court 
below.  Lord  Justice  Bonier  and  Lord  Justice  Mathew 
concurred. 


Cross-Channel  Motor  Race. — The  second  annual  motor- 
boat  race  across  the  Channel  took  place  on  the  15th  inst., 
and  a  victory  for  an  English  boat  was  lost  owing  to  a 
technical  error.  The  starting  and  finishing  points  were  at 
Boulogne,  and  the  half-way  point  was  a  mark  boat, 
stationed  three  hundred  yards  from  the  end  of  Folkestone 
Pier.  Palaisoto,  a  big  Panhard  boat,  was  the  first  to 
reach  Folkestone,  and  she  was  closely  followed  by  La 
Rapiere,  a  small  Panhard,  and  Napier  II.  On  the  return 
journey  Napier  II.,  being  of  somewhat  heavy  build,  was 
better  able  to  stand  the  rough  sea  which  had  arisen,  and 
took  the  lead.  But  instead  of  making  between  the  harbour 
jetties,  the  official  finishing  point,  she  passed  outside  the 
harbour,  and  crossed  the  imaginary  line  whence  the  start 
had  been  made  in  2  hrs.  24  min.  47  sec.  When  La 
Rapiere  crossed  the  line  a  minute  later  the  English  craft 
turned  and  followed  her  through  the  harbour  piers. 
Napier  II. 's  time  was  then  taken  as  2  hrs.  27  min.  4-5  sec. 
Six  racers,  eleven  cruisers,  and  three  motor  fishing  boats 
competed.  The  order  of  rounding  the  mark  boat  at 
Folkestone  was  Palaisoto,  La  Rapiere,  Napier  II.,  and 
Napier,  all  within  a  minute  of  each  other.  The  official 
times  were  as  follow:  Racers — La  Rapiere,.  2  hrs.  25  min. 
50  sec,  ;  Napier  II.,  2  hrs.  27  min.  Cruisers — Forces-Pas, 
3  hrs.  31  min.  47  sec.  ;  Dietrich  II.,  4  hrs.  27  min.  5  sec. ; 
Cazmoto,  5  hrs.  21  min.  29  sec;  Gardner  Serpollet,  7  hrs. 
1 1  min.  16  sec 
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THE  DESIGN  OF  CENTRIFUGAL  FANS. 

By  Max  Buch. 

The  action  of  the  atmosphere  plays  a  large  and  important 
part  in  nearly  every  industry,  and  the  u*es  to  which  the  air 
is  put  are  numerous,  as  are  also  the  different  appliances 
employed  in  its  control  for  commercial,  sanitary,  and  in- 
dustrial purposes,  such  as  drying,  cooling,  purifying, 
sepating,  ventilating',  conducting,  mixing,  expanding  and 
compressing  gases,  fluids  and  substances,  etc. 

The  migration  of  air,  or  production  of  air  current,  may  be 
caused  by  (1)  variation  of  temperature,  (2)  compression  and 
expansion,  (3)'  centrifugal  force.  Leaving  variation  of 
temperature,  compression,  and  expansion  out  of  considera- 
tion, the  following  formula)  and  remarks  may  be  applied  to 
the  design  of  the  mechanical  appliance,  namely,  the  centri- 
fugal fan,  for  the  production  of  air  currents  by  means  of 
centrifugal  forces.  The  results  obtained  in  either  of  the 
above-mentioned  three  methods  are  similar,  inasmuch  as  in 
each  case  it  is  the  re-balancing  or  restoration  of  the 
atmosphere  to  normal  pressure  which  produces  the  required 
results. 

The  following  formulae  for  the  design  of  centrifugal  fans 
are  largely  used  in  continental  practice,  and  will  be  found 
both  simple  and  accurate.  All  dimensions  and  tables  are 
given  in  the  metric  measurement,  which  it  is  hoped  will  be 
welcomed  by  readers  generally.  Only  the  final  formulae, 
which  are  absolutely  essential  for  the  practical  calculation  of 
fans,  are  given,  and  are  based  on  laws  of  aerostatics,  together 
with  results  obtained  from  practical  experiments. 

Approaching  now  the  construction  of  centiifugal  fans,  it 
will  be  found  that,  generally  speaking,  the  main  laws  which 
govern  the  action  of  fans  may  be  expressed  as  follows  : — 

(1)  The  volume  of  air  delivered  from  a  fan  is  in  direct 
proportion  to  the  number  of  fan  revolutions.  That  is  to  say, 
if  double  the  amount  of  air  is  to  be  delivered,  the  fan  must 
run  at  double  the  speed. 

(2)  The  compression  or  vacuum  produced  by  a  fan  is 
directly  proportional  to  the  square  of  the  speed.  A  fan  must 
therefore  revolve  at  four  times  the  original  speed  in  order  to 
produce  double  the  original  compression  or  vacuum. 

A  centrifugal  fan,  roughly  described,  consists  of  a  number 
of  blades  radiating  from  one  common  centre,  around  which 
they  rotate.  The  air  enters  the  fan  in  a  direction  parallel 
to  the  shaft  on  which  the  fan  rotates,  is  caught  by  the 
blades,  and  thrown  outwards  in  a  radial  direction. 

Centrifugal  fans  may  generally  be  separated  into  two 
claases — ventilators  and  exhausters.  Ventilators  are  used 
for  producing  compressed  air  whilst  exhausters  are  sucking 
the  air  in.  For  the  construction  and  calculation  of  both,  the 
same  formula)  are  applicable. 

The  size  of  the  fan  blades  and  the  diameter  of  the  fan 
depends — (a)  On  the  amount  of  air  required  to  be  moved 
in  a  given  time  ;  (b)  on  the  required  pressure  (from  which 
later  on  the  speed  of  the  air  current  is  to  be  calculated). 

The  majority  of  fans  work  under  a  comparatively  low 
pressure  or  vacuum,  which  in  such  cases  may  be  measured 
by  inserting  into  the  air-conducting  tubes  a  bent  glass  tube, 
as  shown  in  fig.  1,  the  bent  portion  of  the  tube  containing 
water  or  other  liquid.  In  cases  where  very  high  pressure  is 
being  dealt  with,  mercury  should  be  substituted. 

The  action  of  these  pressure  gauges  is  as  follows  :  If  the 
atmospheric  pressure  in  the  conducting  tubes  is  negative  (or, 
in  other  words,  if  there  is  a  vacuum),  the  liquid  will  tend  to 
rise  in  the  direction  of  the  conductor  ;  but  if  the  atmospheric 
pressure  in  the  conducting  air  pipes  is  positive  (that  is  to  say, 
if  there  is  a  compression  in  the  conductor),  the  liquid  will  be 
forced  in  the  opposite  direction.  The  difference  between  the 
two  liquid  surfaces  shows  how  much  pressure  or  vacuum  the 
conductor  contains. 

In  the  following  notes  the  low-pressure  fans  only  will 
be  dealt  with,  and  in  all  formula)  the  pressure  indicated  by 


the  symbol  H  is  measured  in  the  above-described  manner, 
namely,  by  difference  of  water  column  expressed  in  milli- 
metres. 

Having  ascertained  the  pressure  of  vacuum  or  compres- 
sion expressed  by  H,  the  speed  of  the  current  V  may  be 
calculated  direct  from  the  pressure  H,  as  follows  : — 

V  =  91:8  jlL 

This  result  gives  the  theoretical  value,  the  effective  value 
being  approximately  80  per  cent. 

This  formula  can,  of  course,  only  be  used  when  the  value 
of  H  is  known.  If  such  is  not  the  case,  the  speed  of  the 
current  V  may  be  arrived  at  as  follows  : — 

Let  U  =  circumferential  speed  of  fan  in  millimetres  per 
second  ; 

G  =  9  "81  gravity  of  acceleration  ; 
W  =  weight  of  air  (namely,  1*293  kilogram  per  cubic 
metre) ; 

W0  =  weight  of  water  (namely,  1,000  kilograms  per 
cubic  metre) ; 

then  the  fan  will  produce  in  proportion  to  its  circumferential 
speed  a  compression  or  a  vacuum  of 

H  =  IP  x  W 

G  x  wy 

The  above  formula  gives  theoretical  values,  and  shows  the 
pressure  difference  H  directly  proportional  to  the  square  of 
the  circumferential  speed  of  the  fan.  From  this  formula 
the  following  table  is  compiled. 


H  =  Pressure  Difference  in  Millimetre  Water  Column. 
U  =  Circumferential  Fan  Speed  in  Metre  Seonds. 


In  the  above  table  U  is  the  circumferential  fan  speed  for 
the  various  pressures  H.  The  effective  value  of  H  being 
approximately  20  per  cent  lower  than  those  given  in  the 
table,  0*8  H  must  be  taken  for  all  practical  calculations, 
which  value  in  the  following  formula)  shall  be  indicated  as  //. 

By  means  of  the  above  table  we  are  now  able  to  calculate 
what  air  volume  will  be  delivered  per  second  through  a 
port  A. 

If        Q  =  volume  of  air  delivered  per  second, 
A  =  area  of  inlet  port  in  square  metres, 
]t  =  water  column  in  millimetres, 
then        Q  -  2-575  x  A  x  J% 
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Example. — What  air  volume  is  delivered  per  minute  if 
inlet  port  of  fan  =  0-5  square  metres,  and  the  effective 
pressure  =  80  millimetre  water  column  % 
Solution. —    Q  =  2-575  x  A  x  Jk  x  60 ; 

Q  =  2-575  x  0-5  x  ^80  x  GO; 
Q  =  68'95  cubic  metres  per  minute. 

Assuming  that  the  effective  pressure  be  80  per  cent  of 
the  theoretical  pressure,  the  circumferential  speed  of  the  fan 
in  the  example  above  must  be  such  that  the  water  column 
shows  a  pressure  difference  of  100  millimetres,  which 
according  to  the  table  requires  a  circumferential  speed  of 
28-6  metre  seconds. 

Design  of  Centrifugal  Fans. 

In  the  design  of  a  fan,  the  required  volume  of  air  to  be 
delivered  and  the  pressure  or  vacuum  of  same  must  first 
be  ascertained.  The  efficiency  of  the  fan  will  depend 
largely  on  the  dimensions  following  : — 

1.  Internal  diameter  of  the  fan  blades. 

2.  External  diameter  of  the  fan  blades. 

3.  Size  or  diameter  of  air  inlet  port. 

4.  Width  of  blades  and  number  of  blades. 

5.  Angle  of  blades  on  the  internal  and  external 
circumference. 

6.  Circumferential  speed  and  number  of  fan  revolutions. 

7.  Effective  power  required  to  drive  the  fan. 


Hl 


t 


1 1 
I  I 


1 


Fio.  1. 

In  order  to  calculate  the  above  dimensions,  various 
formula?  are  necessary,  in  connection  with  which  it  is 
proposed  to  use  the  following  symbols  : — 

A  =  Diameter  of  inlet  conducting  tube. 
B  =  Internal  width  of  blades. 
b  —  External  width  of  blades. 
D  =  2  R  =  diameter  of  blades  over  all. 
d  =  2  r  —  diameter  of  blades  inside. 
Q  —  Amount  of  air  in  cubic  metre  seconds. 
U  =  External  circumferential  speed  per  second, 
it  =  Internal  circumferential  speed  per  second. 
N  =  Number  of  revolutions  per  minute. 
V  =  Speed  of  air  in  the  inlet  conducting  tube. 
h  =  Effective  compression  or  vacuum. 
S  =  Speed  of  air  at  the  moment  of  entering  blades, 
.s  =  Speed  of  air  at  the  moment  of  leaving  blades. 
Z  =  Number  of  blades. 
/  =  Pitch  of  blades. 
x  =  Internal  angle  of  blades. 
y  —  External  angle  of  blades. 

The  first  calculation  to  be  made  is  the  size  of  the  air 
inlet  port,  which  can  be  fitted  either  on  both  sides  of  the  fan 
or  on  one  side  only.  The  formula  for  size  of  air  inlet  where 
only  one  is  fitted  is  as  follows  : — 

/Q 


1-2 


J- 


S 


and  for  double  inlet — 


(4) 


(5) 


Here  we  have  an  unknown  quantity  to  deal  with,  namely, 
S  (the  speed  at  which  the  air  enters  the  fan  blades).  This 


value  is  generally  assumed,  and  in  order  to  ensure  a  high 
efficiency  should  be  : — 

S  =  5  to  6  metre  seconds  for  blades  4  metres  diameter 
and  upwards. 

S  =   6  to  8  metre  seconds  for  blades  2  to  4  metres 
diameter. 

S  =  8  to  10  metre  seconds  for  blades  2  metres  diameter 
and  under. 

In  small  fans  the  air  inlet  speed  is  often  taken  at  20 
metre  seconds,  but  in  such  cases  the  efficiency  of  the  fan  is 
already  considerably  diminished. 

Pelzer  gives  for  large  ventilators  the  air  inlet  speed  as  a 
function  of  the  pressure  thus  : — 

S  =  2-597  -  1-94  h    .       .    .    .  (6) 

from  which  the  following  table  is  constructed  :  — 


h 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

120 

m/m. 

3 

3-2 

4  0 

4-8 

5-3 

5-75 

62 

6-6 

6-9 

73 

7-6 

8-1 

Metre. 

h 

140 

1611 

180 

200 

250 

300 

350 

400 

450 

500 

ru/m. 

S 

S-6 

0-1 

<i-6 

103 

10-8 

 ; 

11-6 

12-3 



13  0 

136 

14-1 

Metre. 

In  order  to  facilitate  the  gradual  conversion  of  the  air 
from  an  axial  to  a  radial  direction,  the  external  diameter 
d  of  the  blades  is  made  slightly  larger  than  the  air  inlet 
opening  A,  namely,  1  "2  A. 

The  following  formula?  will  then  give  the  value  of  d  : — 

/Q 


For  inlet  on  one  side  d  =  1  '354 


n/  S  ' 


For  inlet  on  two  sides  d 


0-96  /Q 
J  S 


•  (7) 
.  (8) 


=  2—2-5, 


-3-5. 


The  external  diameter  of  the  blades  D  varies  from  the 
internal  diameter  d  in  the  following  proportions  : — 

D 

d 

hi  small  fans  the  proportion  2 — 2-5  is  used,  in  which 
case  the  higher  proportion  is  giving  a  better  efficiency. 

There  is  also  another  method  of  calculating  the  external 
diameter  D  =  2  R  from  the  formula — 

GO.U  (9) 


R  x  N 


30 


x  U,  or  D  x  N  = 


where  U  =  87*9  x  m  x  Jr  in  metres.      .  (10) 

In  the  latter  formula  H  is  the  theoretical  pressure  ex- 
pressed in  metres,  and  m  is  a  coefficient  which  varies 
according  to  the  diameter  of  the  fan,  namely,  in  large  fans 
m  =  1-2,  and  in  small  fans  n  =  1'5. 

Formulse  (9)  and  (10)  are,  however,  seldom  used  for 
calculating  the  external  fan  diameter,  the  proportional 
method  above  quoted  being  usually  adopted. 

The  number  of  fan  revolutions  N  required  for  the 
delivery  of  a  certain  volume  of  air  under  a  given  pressure, 
making  allowance  for  frictional  and  other  losses,  is — 

N  =  845  m  '/JL    ....  (11) 
J  R  2 

H,  theoretical  pressure  in  metres  of  water  column,  and  the 
coefficient  m  vary  from  1-2  to  15,  as  already  explained. 
The  internal  width  B  of  the  blades  is  expressed  thus  : — 

Q 


B 


(12) 


fB 


2  x  r  x  7r  x  S 
The  external  width  b  is  usually  taken  in  the  proportion 
If 
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there  would  be  a  reduction  of  air    speed  in  the  radial 

R 

direction  exactly  in  the  proportion  of  -.    But  if 
B  =  R 

b       r  ^>,':' 

the  air  speed  at  every  part  of  the  blades  would  be  equal- 

R 

In  cases  where  b  is  smaller  than  B  in  the  proportion  of  — 

r 

the  air  speed  will  increase  towards  the  circumference  of  the 
fan  blades. 

This,  however,  is  only  possible  by  the  application  of 
greater  power,  and  is  therefore  as  a  rule  avoided. 

The  power  L  required  to  move  a  given  volume  of  air  at  a 
certain  pressure  is  theoretically  expressed  thus  : — 

L  =  QX/t  (13) 

The  effective  power  required  is  considerably  greater  than 
the  result  of  the  above  formula,  and  depends  on  the  dynamic 
efficiency  Y,  which  is  taken  at  0*5  -i-  0-7,  the  former  value 
being  applicable  to  small  fans. 


Fig.  2. 


In  order  to  obtain  the  required  power  expressed  in  H.P., 
it  is  necessary  to  divide  the  above  value  by  75,  as  follows  : — 

H.P.  x  1  x  Q  *  h  ....  (14) 
N  75 

The  following  table  gives  the  required  power  (indicated 
H.P.)  per  cubic  metre  air  seconds  at  various  pressures  : — 


Pressure  in  millimetre  water 

10  |  20 

30  40 

50 

60 

70  1  80 

90 

100 

H.P.  =  3-1*  = 

0-144  0-264 

0-398  0-531 

0'6H3 

0-794 

0-9271-060 

1-193 

1-326 

75 

Pressure  in  millimetre  water 
column  

110 

120  130 

140 

150 

160 

170 

180 

190 

200 

H.P.  =  Id1  = 

75 

1-457 

1-589 

1-720 

1-853 

1-991 

2-115 

2-247 

2-377 

2-552 

2  640 

To  arrive  at  the  effective  H.P.  the  results  in  the  above 
table  must  be  multiplied  by  —  . 


The  angle  of.  the  blades  at  the  air  inlet  and  outlet  are 
calculated  as  follows  : — 

Firstly,  it  is  essential  to  avoid  all  losses  through  friction, 
sudden  change  of  speed  or  direction,  sharp  corners,  etc., 
and  in  order  to  do  this  the  following  two  conditions  must  be 
complied  with  : — 

(1)  The  blades  must  not  in  any  way  offer  resistance  to 
the  passage  of  the  air  from  the  suction  to  the  delivery  port. 

(2)  The  air  must  leave  the  fan  blades  at  the  highest 
possible  speed,  as  on  this  depends  the  compression  and 
vacuum. 

1.  Frictionless  Inlet. 

Not  only  does  the  inlet  speed  S,  which  is  always  in  a 
radial  direction,  influence  the  air  inlet,  but  also  the  centri- 


fugal speed  u  in  the  internal  fan  diameter,  which  is  calculated 
as  follows  : — 

2  x  r  x  7r 


The  resultant  speed  of  both  circumferential  speed  u  and 
inlet  speed  S  gives  a  relative  speed  of  C  (fig.  2). 

In  order  therefore  for  the  air  to  enter  the  fan  without 
resistance  the  blades  must  terminate  in  the  direction  of  C, 
or  the  angle  of  the  inlet  at  the  internal  blade  diameter  must 
be  calculated — 


(To  be  continued.) 
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THE    ELECTIC   TRAMWAY   AND  RAILWAY 
EXHIBITION. 

The  third  International  Tramway  and  Railway  Exhibition 
was  held  at  the  Agricultural  Hall  from  July  3rd  to  14th. 
On  a  cursory  glance  there  does  not  appear  to  be  any  great 
changes,  but  there  are  numerous  improvements  in  detail, 
and  many  that  apply  generally  to  engineers. 

Tramway  work  is  fast  becoming  standardised,  and 
although  motor  buses  are  in  a  far  less  advanced  stage,  the 


a  pull  of  3  lb.  being  sufficient  to  move  1  ton  on  level  rails. 
Samples  of  bearings  for  tramways,  trolleys,  and  general 
pin  poses  could  be  seen. 


Bjfore  use. 
Fig.  1.— The 


In  use. 

'  Fastnut "  Washer. 


results  obtained  by  the  latter  have  fairly  established  their 
claims  to  satisfactory  working.  To  readers  of  this  journal 
it  will  only  be  necessary  to  make  reference  to  those  exhibits 
which  appeared  of  general  interest. 

The  Stirling  Boiler  Company  Limited,  Motherwell, 
exhibited  working  models  of  four-drum  land-type  and 
marine-type  boilers,  fitted  with  chain-grate  stokers. 


Fio.  -'.-The  Babcock  and  Wiicox  Silent  Gravity  Bucket  Conveyer. 

Babcock  and  Wilcox  Limited,  Parringdon  Street,  London, 
and  Renfrew.  This  firm  had  one  of  their  silent  gravity 
bucket  conveyers  in  action  (see  fig.  2),  and  of  a  size  capable 


Fig.  3.— THE  "SCHOFIELL 

Fastnut  Limited,  GO,  Aldermanbury,  E.C.,  showed  a 
clever  and  neat  locking  washer.  As  will  be  seen  by  the  illus- 
tration fig.  1,  this  has  three  V-shaped  projections,  which  are 
benl  downwards  before  use,  and  also  in  one  piece  with 
il  a  couple  of  spring  pieces  that  catch  the  alternate  corners 
of  the  hexagon  nut.  On  tightening  the  nut  the  three  teeth 
grip  sufficiently  to  prevent  the  washer  turning,  and  the 
spring  pieces  whilst  altering  the  nut  to  be  either  tightened 
or  loosened  by  a  spanner,  although  sufficient  to  prevent 
slackening  caused  by  vibration.  In  this  connection  we 
were  informed  that  the  Accident  Insurance  Company  allow 
a  5  per  cent  reduction  for  the  insurance  of  the  third  party 
(general  public)  risk  to  all  motor  cars  fitted  with  these 
washers.  It  was  also  stated  that  the  Great  Eastern  Railway 
Company  were  adopting  their  use  on  fish  joints. 

The  Empire  Roller  Bearings  Company  Limited,  West 
minster,  S.W.  A  working  model  at  this  exhibit  showed 
the  great  reduction  in  starting  effort  on  railway  trucks. 


"  CIRCULATING  BOILER. 


of  handling  20  tons  of  coal  per  hour.  These  differ  in  many 
particulars  from  ordinary  chain  conveyers.  The  apparatus 
is  in  reality  a  series  of  tipping  cars  linked  together,  well 
arranged  so  as  to  need  very  little  power  to  operate  it. 
The  plant  is  practically  automatic  in  its  action  throughout. 
Models  were  also  shown  of  the  firm's  mechanical  chain 
grate  stoker  and  of  Guttman's  water-softening  and  purifying 
plant. 

Mesrs.  Everett,  Edgcumbe,  and  Company  Limited, 
Westminster,  S.W.,  showed  a  large  variety  of  electrical 
instruments  for  tramway  and  switchboard  purposes, 
consisting  of  power-factor  indicators  for  two  and  three 
phases,,  rotary  synchroniser,  testing  sets,  switchboard 
paralleling  volt  meters,  "inkless"  synchronised  recorders, 
etc. 

Messrs.  Mountain  and  Gibson  Limited,  Elton  Fold  Works, 
Bury,  exhibited  some  standard  designs  of  motor  trucks. 
Besides  their  four-wheeled  truck  they  had  an  M.G.  four- 
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wheel  radial  truck,  built  either  for  use  as  a  motor  or  trailer 
truck  for  4  ft.  8|  in.  gauge,  ami  wheel  base  of  8  ft.  6  in. 
There  were  also  examples  of  the  firm's  L.C.  type  adjustable 
traction  truck  for  bogie  car,  an  "F"  type  bogie  truck, 
also  trolleys,  standards,  and  life  guards. 

Messrs.  Nalder  Brothers  and  Thompson  Limited  had 
some  good  samples  of  their  panel  instruments,  standard 
testing  sets,  measuring  and  recording  instruments. 

Messrs.  Meldrum  Brothers  Limited  had  a  full-size 
"  Koker "  mechanical  stoker,  combined  with  Meldrum's 
patent  silent  forced  draught,  as  fitted  to  an  8  ft.  diameter 
Lancashire  type  boiler ;  a  Meldrum's  standard  furnace, 
equipped  with  their  automatic  secondary  air-supply  con- 
troller for  smoke  prevention ;  also  several  models  of  the 
firm's  top-feed  regenerative  refuse  destructor  and  hospital 
type  refuse  destructors. 

The  Mason  Gas  Power  Company  Limited,  who  have 
lately  acquired  the  works  of  W.  F.  Mason  Limited,  Levens- 
hulme,  Manchester,  showed  a  120  H.P.  Duff-Whitfield 
producer  and  a  40  H.P.  suction  gas  plant. 

Messrs.  E.  Green  and  Son,  Wakefield.  This  firm's 
specialty  is  too  well  known  to  need  but  a  passing  reference. 
They  exhibited  a  model  of  a  Green's  economiser  containing 
96  tubes,  arranged  on  the  modern  principle,  viz.,  in  two 
groups  of  48  tubes  each,  coupled  together  by  expansion 
elbows  at  top  and  bottom.    There  was  also  an  example  of 


a  "  Wakefield "  pump,  and  a  Green's  vertical  double-ram 
steam  pump. 

Holden  and  Brooke  Limited,  West  Gorton,  Manchester, 
had  a  large  display  of  their  specialties,  consisting  of  a 
Leinert's  water  meter  for  measuring  water  accurately  at 
any  temperature,  a  boiler-feed  regulator  for  maintaining 
a  constant  water  level,  a  Brooke's  oil  separator,  steam 
separator,  steam  traps,  exhaust  heads,  thermo-regulator 
exhaust  head  and  automatic  starting  gear,  besides  numerous 
sections  of  valves,  injectors,  traps,  etc.  There  was  also  a 
Green's  balanced  stop  valve,  particulars  of  which  have 
already  appeared  in  The  Practical  Engineer. 

Charles  Churchill  and  Company  Limited,  Leonard  Street, 
Finsbury,  E.G.,  showed  a  number  of  shop  tools.  Their 
Bullard  bearing  and  turning  mill  is  specially  adapted  for 
machining  wheels,  gears,  and  "  chucking  "  work  with  great 
accuracy.  It  has  a  turret  head  for  five  tools.  Tl  lere  was 
also  a  Brown  and  Sharpe  auto  gear-cutting  machine,  a 
Warner  and  Swasey  forming  turret  lathe,  portable  rail 
saws,  grinders,  slotters,  etc. 

Clarkson's  Limited,  Chelmsford,  had  a  32  H.P. 
Chelmsford  chassis,  suitable  for  a  36-passenger  double-deck 
bus,  also  a  pair  of  steam  engines,  paraffin  burner,  and  new 
type  of  flash  boiler. 

The  Crosby  Steam  Gauge  and  Valve  Company,  Queen 
Victoria  Street,  E.C.,  had  a  fine  display  of  their  various 
types  of  steam-engine  indicators,  reducing  wheels,  plani- 
meters,  and  other  accessories. 


Messrs.  E.  Bennis  and  Company,  Bolton,  exhibited  a 
complete  installation  of  overhead  coal-storage  bunkers, 
elevating  and  conveying  plant,  patent  stokers  and  furnaces, 
and  the  "  Darling  "  calorimeter. 

Charles  Winn  and  Company,  81,  St.  Thomas  Works, 
Birmingham,  had  a  good  display  of  boiler  mountings, 
engine  fittings,  and  fire  appliances. 

The  Simplex  Steel  Conduit  Company  Limited  had 
samples  of  their  system  for  interior  electric  wiring,  light 
gauge  conduit  for  socket  and  screw-socket  junctions,  and 


Fig.  5. — Deflector  or  Subsidiary  Flue  Bridge. 


heavy  gauge  for  screwed  junctions.  There  were  also  house 
service  cut-outs,  girder  clips,  and  conduit  bending  machines. 

Circulators  Ltd.,  Leadenhall  Street,  E.G.  This  firm  had 
a  working  model  of  a  "  Schofield  "  boiler  (fig.  3),  the  cylin- 
drical portion  being  of  glass,  showing  the  effect  of  using  the 
"  Schofield "  circulator.  These  are  for  increasing  the 
steaming  capacity  of  Galloway  tubes.  The  illustration  fig.  4 
shows  the  form  of  internal  cone  used  and  angle  pieces  which 
encourage  the  circulation  of  the  water.  Fig.  5  shows 
the  "  deflector,"  which  is  placed  behind  the  bridge,  and 
directs  the  heavier  gases  to  the  top  of  the  flue,  and  assists 
in  the  mixing  of  the  gases,  producing  more  complete  com- 
bustion. The  "  Rational  "  furnace  bridge  (fig.  6)  has  been 
designed  to  secure  a  proper  distribution  of  the  gases  over 
the  furnace  crown.  From  a  series  of  tests  made  witli  the 
"  Schofield "  circulator,  fitted  to  a  30  ft.  by  7  ft.  G  in. 
Lancashire  boiler  and  a  similar  boiler  without,  the  water 
evaporated  per  pound  of  coal  increased  from  9'281b.  to 
1018,  giving  a  gain  of  10' 6  per  cent  in  efficiency.  The 
fuel  used  was  Crynant  coal,  with  Meldrum's  forced  draught. 

The  Power  Saving  Pulley  Company,  St.  Mary's  Gate, 
Manchester,  at  their  exhibit  showed  how  to  economise 
power  and  increase  the  belt  transmission  by  the  adoption 


Fig.  6.  — The  "Rational"  Furnace  Bridgs. 

of  a  non-slipping  attachable  periphery  for  pulleys.  It  is 
a  simple  inexpensive  collar  of  compressed  fibre,  and  covers 
the  driving  face.  A  new  form  of  pulley  was  also  shown 
having  a  face  of  iron  and  fibre. 

Thermit  Limited,  27,  Martin's  Lane,  E.C.  The  value 
of  this  system  as  a  rail  bonder  is  too  well  known  to  need 
description.  Complete  outfits  were  shown,  and  sample 
work  was  occasionally  carried  out  in  an  open  space. 

The  A.B.C.  Coupler  Limited,  Westminster,  S.W.  A 
full-sized  coupling  of  Jepson's  patent  was  shown  in  working 
order.  For  a  full  description  we  refer  our  readers  to 
an  article  published  in  The  Practical  JSngineer  of  January 
9th,  1903. 

Messrs.  Straker  and  Squire,  9,  Bush  Lane,  Cannon  Street. 
E.C,  had  on  show  one  of  their  Straker-Squire  petrol  motor 
omnibuses.  This  was  a  21  H.P.  34-passenger  bus,  which 
had  been  in  actual  service  of  the  London  Road  Car  Co. 
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The  engine  has  four  cylinders,  is  of  24  H.P.,  and  arranged 
to  give  a  speed  of  12  miles  per  hour.  The  tare  weight  of 
bus  is  3  tons  15  cwt.,  and  when  loaded  5  tons  on  back 
wheels,  2  tons  10  cwt.  on  front  wheels,  making  a  total  gross 
weight  of  7  tons  10  cwt.  The  results  of  the  trial  give  a 
cost  per  car  mile  of  2Jd.  Cost  of  tyres  per  car  mile,  2d., 
a  total  cost  per  car  mile  of  4|d.,  excluding  depreciation, 
management,  and  conductor's  wages.  The  estimate  for 
repairs  desirable  after  the  109  days  run  is  put  down  by 
Mr.  Worby  Beaumont  at  £10  only.  This  gives  a  record, 
apparently  hard  to  be  beaten  either  by  bus  or  even  electric 
tramway  of  similar  capacity. 


MACHINERY    AT    THE    ROYAL  AGRICUL- 
TURAL  SOCIETY'S   RECENT   SHOW.— II. 

Among  other  specialties,  Messrs.  F.  C.  Southwell  and  Co., 
of  75,  Southwark  Street,  London,  S.E.,  exhibited  their 
"  Bailey-Southwell "  vertical  boiler,  as  used  on  their  steam 
tractors.  A  great  amount  of  ingenuity  has  been  expended 
in  designing  suitable  boilers  for  steam  wagons,  yet  not 
one  of  them  quite  fulfils  the  ideals  of  the  unprejudiced 
engineer.  The  conditions  to  be  met  are  perfectly  under- 
stood. A  boiler  for  this  duty  must  be  small  and  reasonably 
light ;  it  must  have  enormous  heating  surface  in  proportion 
to  its  size,  flexibility  to  withstand  both  widely  varying 
temperatures  and  heavy  vibration;  if  hard  fuel  be  used 
there  must  be  plenty  of  grate  area  and  combustion  space ; 
and,  perhaps  most  important,  all  surfaces  liable  to  scale 
and  corrode  must  be  readily  accessible  for  examination  and 
cleaning.  The  "  Bailey-Southwell "  boiler  appears  to 
provide  all  these  features  in  a  manner  superior  to  most 
of  the  boilers  we  have  examined  for  similar  services.  The 
point  most  open  to  criticism  in  its  design  is  j>erhaps  the 
enormous  number  of  expanded  tube  joints.  If  we  may 
assume  that  the  flexibility  of  the  boiler  is  such  as  to 
relieve  these  of  the  strains  which  would  otherwise  cause 
leakage,  the  number  of  joints  ceases,  of  course,  to  be  a 
fault. 

The  boiler  is  composed  firstly  of  an  outer 'shell,  having 
within  it  a  cylindrical  firebox,  extending  from  top  to 
bottom,  the  annular  space  between  the  two  being  for  steam 
and  water.  Then,  hung  by  tubes  within  the  firebox,  is  a 
small  diameter  water  drum,  with  an  uptake  tube  through 
its  vertical  centre.  Between  the  outer  annular  water  space 
and  the  central  water  drum  extend  radially  a  large  number 
of  small-diameter  tubes,  and  these  also  have  a  slight 
upward  inclination  towards  the  centre.  The  drilling  for 
and  expanding  of  these  tubes  must  involve  much  care  and 
labour,  unless  the  makers  are  provided  with  very  special 
and  complete  tackle. 

A  cap  or  cover  of  sheet  steel  covers  the  boiler,  having 
centrally  a  door,  through  which  the  fuel  is  fed  down  the 
central  tube,  which  we  have  previously  (and  perhaps  some- 
what erroneously)  designated  the  "uptake,"  and  out  of 
centre  is  a  suitable  chimney.  The  grate  bars  are  hinged 
in  the  firebox,  and  provided  with  levers  and  gear,  so  that 
clinkering  and  cleaning  may  be  ordinarily  performed  by 
the  driver  without  leaving  his  seat. 

So  far,  we  think,  practical  readers  will  agree  that  the 
boiler  is  a  good  one,  but  the  question  naturally  arises, 
"  How  is  access  obtained  to  the  tubes  and  drums  for 
cleaning  and  examination  1  "  There  are  for  this  purpose 
four  rings,  joining  together  the  respective  cylinders,  in 
which  bolts  are  substituted  for  rivets.  Either  the  central 
uptake  may  be  unbolted  and  removed,  giving  access  to 
the  central  drum  and  to  the  tubes  from  their  inner  end,  or 
the  joints  between  the  firebox  and  the  outer  shell  may  be 
broken,  and  the  whole  of  the  interior  be  removed  bodily. 
Obviously  the  first  named  of  these  two  methods  is  the 
easier,  and,  the  tubes  being  short  and  straight,  they  may 
be  very  easily  cleaned  thereby.    The  alternative  method 


should  only  require  adoption  at  rare  intervals,  when  very 
bad  water  has  been  used. 

Messrs.  Selig,  Sonnenthal,  and  Company,  of  85,  Queen 
Victoria  Street,  London,  E.G.,  exhibited  some  novel  and 
ingenious  tools.  Their  patent  ratchet  brace  is  stated  to 
be  capable  of  doing  twice  as  much  work  as  an  ordinary 
ratchet  brace  in  a  given  time,  and  the  claim  appears  to 
be  justly  made,  for  by  an  ingenious  clutch  and  gear 
arrangement  in  the  head  it  rotates  the  drill  in  the  right 
direction  for  cutting  on  both  the  forward  and  backward 
strokes  of  the  handle.  In  connection  with  their  ratchet 
braces  were  shown  a  number  of  telescopic  struts,  which, 
while  closing  to  a  convenient  length  for  portability,  may 
be  extended  and  locked  at  various  lengths,  thus  enabling 
the  operator  often  to  dispense  with  the  use  of  a  separate 
detachable  abutment,  or,  in  any  case,  to  avoid  changing 
its  position  so  often. 

A  new  tool  for  bending  copper  and  brass  pipes  (Spencer's 
patent)  looks  to  us  likely  to  be  invaluable  for  the  ordinary 
mechanic,  and  particularly  for  use  on  steamships.  It  is 
ideally  simple,  comprising  only  a  drop-forged  hand  lever, 


Bailey-Southwell  Boiler. 


into  which  is  wedged  a  piece  of  hard  wood,  and  at  the 
end  a  swivelling  hook  set  at  right  angles  to  the  wedge. 
The  hook  is  placed  under  the  pipe,  serving  as  a  fulcrum, 
while  on  moving  the  handle  the  wood  wedge  comes  in 
contact  with  the  pipe  and  acts  as  a  former.  Long  or  short 
bends  can  be  made  in  any  direction  upon  any  ordinary 
size  of  pipe,  the  tool  being  readily  moved  along  to  grip 
at  any  point,  and  while  in  operation  the  pipe  is  always 
uncovered  in  such  a  way  that  a  wire  templet  may  be  laid 
upon  it. 

Messrs.  Selig,  Sonnenthal,  and  Co. 's  Sundall  pipe  wrenches, 
with  chain  grip,  are  now  so  well  known  as  to  require  no 
description,  but  certain  improvements  in  detail  have  been 
made  in  their  design.  The  chain  hooks  are  now  made 
double  sided  and  in  one  piece  with  the  drop-forged  handle, 
so  that  they  can  be  used  in  either  direction,  while  strains 
are  centralised,  and  greater  strength  is  secured. 

The  firm  also  exhibited  a  new  boring  tool  for  cylinders 
and  the  like,  in  which  the  cutters  are  expanded  together 
symmetrically,  much  in  the  same  way  as  are  the  jaws  of  a 
scroll  chuck,  under  the  control  of  a  single  nut. 

While  an  examination  of  the  general  run  of  machinery 
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classified  as  "  agricultural " — as,  for  instance,  harvesters, 
binders,  swath  turners,  and  such  like — sets  the  average 
engineer  wondering  as  to  how  these  things  hold  together 
for  a  single  season's  work,  they  are  so  light  and  flimsy, 
and  made  so  largely  of  ordinary  cast  iron,  when  one  turns 
to  steam  traction  and  portable  engines  there  is  to  be  found 
plenty  of  scope  for  unqualified  admiration. 

Generally  speaking,  the  workmanship  and  design  on 
such  engines  as  manufactured  by  Messrs.  Marshall, 
Fowler,  liobey,  and  others  are  irreproachable,  and  the 
arrangements  to  secure  strength  and  long  life  of  parts 
specially  exposed  and  subjected  to  heavy  stresses  are 
worthy  of  careful  study.  In  the  driving  motion  of  Messrs. 
Burrell's  traction  engine,  for  instance,  we  noted  that  the 
pinions  worked  upon  four  or  six  keys  cut  out  of  the  solid 
shaft,  obviously  an  expensive  arrangement,  and  an  indica- 
tion of  very  conscientious  work,  having  in  view  the  severe 
competition  now  existing  between  firms  manufacturing  this 
class  of  machinery.  On  the  traction  engines  were  to  be 
seen  some  fine  examples  of  steel  gearing,  and  we  were 
interested  to  note  the  divergence  of  views  expressed  by  the 
representatives  of  various  firms  upon  the  question  as  to 
how  the  drive  from  fixed  motion  shaft  to  tractor  axle 
carried  on  springs  should  be  arranged.  On  the  one  hand, 
no  attempt  is  made  to  tie  the  axles  together  radially,  but 
the  gear  wheels  are  made  with  very  long  teeth  and  of 


SUSPENSION   SETTING  FOR  A  SINGLE  BOILER. 


is  so  large  that  it  overbalances  the  cost  of  two  or  more 
cast-iron  columns. 

In  setting  an  odd  number  of  boilers,  such  as  three  or 


Suspension  Setting  for  Two  Boilera. 

five,  in  a  battery,  columns  are  usually  placed  between 
each  boiler,  with  a  2  in.  air  space  all  around  the  column, 
and  an  air  duct  at  the  bottom  of  the  setting,  which  runs 


excessive  proportions  to  compensate  for  the  wear  which 
must  inevitably  occur.  On  the  other  hand,  most  makers 
consider  that  fixed  centres  and  pitch  circles  are  essential, 
and  tie  their  shafts  together  so  that,  whatever  the  action 
of  the  springs,  the  gear  wheels  are  correctly  in  mesh. 
[It  would  be  obvious  to  readers  that  fig.  2  in  the  last 

article  showed  the  trip-valve  arrangement  of  Messrs. 

Rushton  and  Proctor's  engines,  and  not  the  one  described 

in  the  article.] 


SETTING  RETURN  TUBULAR  BOILERS. 

By  Wm.  F.  Sargent. 

A  great  improvement  is  made  when  we  discard  the  old- 
time  setting  of  return  tubular  boilers,  in  which  cast-iron 
brackets  were  supported  by  brick  walls  which  are  con- 
stantly crumbling  away,  for  the  substantial  form  of  setting 
which  is  obtained  by  suspending  return  tubular  boilers 
from  I-beams  supported  by  cast-iron  columns. 

The  accompanying  drawings  show  the  setting  of  boilers 
in  single  or  double  batteries.  In  setting  an  even  number 
of  boilers,  as  six  or  eight  in  one  setting,  it  is  best  to  divide 
them  into  pairs,  so  that  not  more  than  two  boilers  will 
be  suspended  between  supports. 

The  principal  reason  for  this  is  that  when  the  large 
sizes,  such  as  from  150  to  250H.P.,  are  used,  the  size 
I-beam  required  to  safely  carry  this  load  between  supports 


through  from  the  front  to  the  back,  and  connects  with  each 
air  space  around  the  column.  This  keeps  up  a  circulation 
of  air  and  the  columns  are  kept  comparatively  cool. 

In  setting  boilers  in  this  manner,  the  columns  and 
I-beams  are  set  in  position  first.  Then  the  boiler  is  hoisted 
to  the  proper  height  by  means  of  tackle,  which  is  fastened 
to  the  I-beams,  and  when  the  boiler  is  brought  to  the 
proper  height  the  U  bolts  are  slipped  into  place  and  fastened 
by  nuts  and  washers  to  the  I-beams.  This  does  away  with 
the  use  of  blocking  and  barrels,  which  are  generally  used, 
and  leaves  all  the  space  clear  under  the  boilers. 

The  expansion  is  easily  taken  care  of  by  the  U-bolts 
and  hangers,  as  is  shown  in  the  setting  plans,  and  if  the 
walls  are  properly  set  they  should  show  no  cracks,  as  they 
carry  no  weight,  and  are  entirely  free. — Power. 


Motor  Fishing  Boat. — Last  week  a  trial  was  made  of 
one  of  the  largest  of  the  Scotch  type  of  fishing'  boats,  the 
Pioneer.  She  had  installed  in  her  a  24  horse  power  "  Dan  " 
type  of  motor  running  at  300  revolutions  per  minute,  and 
consuming  ordinary  petroleum.  The  boat  is  75  ft.  long  by 
22  ft.  beam,  and  has  a  displacement  of  80  tons.  The  motor 
is  intended  as  an  auxiliary,  capable  of  giving  a  speed  of  5 
knots.  The  trip  made  was  from  the  Fife  coast  to  the 
Thames,  and  gave  satisfaction  to  the  Secretary  of  Scotand, 
who  is  interested  in  the  Scotch  Fishery  Board. 
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THE    NEW    DOCK    OF   THE  MANCHESTER 
SHIP  CANAL. 

Since  the  opening  of  the  Manchester  Ship  Canal  in  1894 
by  her  late  Majesty  Queen  Victoria,  the  progress  has  been 
little  short  of  wonderful,  and  although  no  dividend  has  yet 
been  earned  for  the  ordinary  shareholder,  success  has  been 
assured.  The  directors  have  throughout  shown  commend- 
able enterprise  in  providing  facilities  for  the  increasing 
traffic.  The  site  of  the  Manchester  Racecourse,  which 
adjoined  the  Salford  docks,  was  acquired  by  the  Canal  Co. 
in  1902  for  the  construction  of  a  new  dock,  which  was 
opened  by  their  Majesties  the  King  and  Queen  on  the 
13th  inst. 

The  length  of  the  new  dock  is  2,700  ft.  on  the  centre 
line,  the  width  is  250  ft.,  and  the  length  of  quay  walling 
5,415  ft.  The  depth  of  water  in  the  dock  is  28  ft.,  the 
area  of  water  in  the  dock  15  J  acres,  and  the  area  of  quays, 
roads,  etc.,  around  the  dock  128i  acres.  Five  transit 
sheds  have  been  erected  on  the  southerly  side  of  the  dock. 


him  was  associated  Mons.  Brueder  in  the  construction  of  the 
sheds,  which  are  on  the  Hennebique  ferro-concrete  system. 

The  following  particulars  of  the  Manchester  docks  and 
traffic  on  the  canal  are  of  interest :  The  area  of  the  dock 
estate  is  40'6 \  acres,  including  the  water  area  of  120  acres. 
There  are  six  miles  of  quays  and  eight  docks.  In  addition 
to  the  transit  sheds  on  the  quay  of  the  new  dock,  there 
are  on  the  quays  of  the  other  docks  37  large  transit  sheds, 
many  of  which  have  five  floors.  For  storage  purposes 
there  are  13  seven-floored  warehouses,  and  also  a  large  lofty 
shed  (1,200  ft.  by  200  ft,),  fitted  with  overhead  travelling 
cranes.  The  first  grain  elevator,  erected  seven  years  ago, 
has  a  storage  capacity  of  40,000  tons.  The  grain  is 
discharged  direct  from  the  ship  into  the  elevator  by  means 
of  a  belt  of  buckets,  supplemented  by  pneumatic  pipes. 
Steamers  have  been  discharged  at  the  average  rate  of 
considerably  over  200  tons  per  hour.  Railways  have  been 
laid  on  all  the  dock  quays,  and  the  dock  railways,  ©1 

I  miles  in  extent,  are  directly  connected  with  the  railway 
system  of  the  whole  country.     There  are  junctions  with 

I   the  London  and  North-Western,  Lancashire  and  Yorkshire, 


iTHR  NEW  DOCK   ON    THE  MANCHESTER  SHIP  CANAL. 


The  total  length  of  the  sheds  is  2,150  ft.,  each  shed  being 
110  ft.  in  width.  The  area  of  the  floor  space  in  sheds  is 
about  22  acres,  each  shed  having  a  ground  floor,  two  inter- 
mediate floors,  and  a  flat  roof.  The  dock  and  sheds  are 
equipped  throughout  with  electric  machinery  of  the  most 
modern  type.  A  grain  elevator  (of  which  the  foundations 
have  already  been  completed)  is  about  to  be  erected  at 
the  easterly  end  of  the  dock.  The  capacity  of  the  grain 
elevator  will  be  40,000  tons.  Special  subways,  9  ft.  9  in. 
in  width  and  6  ft.  5  in.  in  height,  have  been  constructed  on 
each  side  of  the  dock.  These  subways  will  be  provided 
with  conveyer  bands,  driven  by  electric  motors,  through 
which  bands  grain  discharged  from  vessels  at  any  part 
or  parts  of  the  dock  will  be  conveyed  directly  to  the  elevator 
at  the  easterly  end. 

The  works  have  been  carried  out  from  designs  and  under 
the  supervision  of  Mr.  W.  Henry  Hunter,  M.Inst. C.E.,  chief 
engineer.    Mr.  Henry  Lovatt  was  the  contractor,  but  with 


and  Cheshire  Lines  Railways.  The  Ship  Canal  is 
connected,  mainly  by  the  Bridgewater  Canal,  with  all  the 
principal  inland  canals  of  the  county.  The  dock  equipment 
includes  53  hydraulic,  56  steam,  and  54  electric  cranes. 
By  means  of  the  cranes  goods  can  be  lifted  from  any 
steamer  to  any  floor  of  the  transit  shed,  or  loaded  from 
the  sheds  into  any  steamer.  All  the  machinery  at  the 
docks  is  worked  either  by  hydraulic,  steam,  or  electric 
power.  There  are  hydraulic  or  electric  capstans  on  all 
the  quays.  In  the  new  dock  electric  power  will  be  used. 
The  quays  and  transit  sheds  are  lighted  by  electricity. 

The  development  of  the  trade  of  the  port  has  been 
steady  and  continuous.  In  the  year  ending  1894,  925,659 
tons  of  sea-borne  merchandise  was  carried,  the  revenue 
being  £97,901 ;  in  1900  the  traffic  amounted  to  3,060,516 
tons,  and  the  revenue  to  £290,830;  whilst  for  1904  the 
figures  increased  to  3,917,578  tons  and  £418,043 
respectively. 
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By  Dr.  SAMUEL  SMILES. 

These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
instalments.  For  Particulars  and  Order  Form 
see  page  ix. 
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If  you  do  not  see  the  book  or  set  of  books 
you  require,  or  would  like  to  make  additions 
thereto,  we  shall  be  glad  to  help  you. 
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A  YEAR'S  AMERICAN  PATENTS. 

The  report  that  has  just  been  issued  by  the  Commissioner 
of  Patents  for  the  United  States  of  America  contains 
matters  not  only  of  keen  interest  to  citizens  of  that  country, 
but  is  more  or  less  an  indication  of  the  enterprise  of  other 
countries  in  taking  advantage  of  America  as  a  possible 
market  or  field  for  the  development  of  their  inventions. 

The  number  of  applications  for  patents  for  the  year  1904 
filed  in  the  United  States  Patent  Office  was  51,168,  an 
advance  of  about  800  over  those  filed  in  1903.  The 
number  of  patents  actually  issued  during  the  year,  after 
the  necessary  examination  had  been  made  and  the  amend- 
ments put  in  order  to  meet  the  citations  that  the  office 
had  thought  necessary  to  refer  to,  was  30,824,  some  800 
less  than  were  issued  during  the  year  1903,  notwithstanding 
that  in  that  year  there  were  about  800  less  applications 
filed  than  in  1904. 

The  total  number  of  patents  that  were  issued  to  foreign 
inventors  during  1904  amounted  to  3,285,  or  less  than  10 
per  cent  of  the  total  number  that  were  granted  in  the  year. 

The  extent  to  which  foreign  inventors  appreciated  the 
possibilities  of  America  during  1904  is  perhaps  directly 
proportional  to  the  number  of  patents  that  were  issued  to 
them.  It  appears  that  to  England,  Scotland,  and  Ireland 
937  patents  were  issued,  while  during  the  same  time 
Germany  had  910,  Canada  412,  and  France  331. 

When  it  is  remembered  that  the  total  number  of  patents 
applied  for  by  Germans  in  Germany  is  very  far  beneath 
the  number  of  applications  for  patents  made  by  Englishmen 
in  the  British  Patent  Office,  it  will  be  seen  that  German 
inventors  take  more  patents  proportionately  in  America 
than  do  the  British  inventors ;  while  if  the  proportion  of 
patents  applied  for  in  France  and  the  proportion  applied 
for  in  America  are  taken,  the  contrast  is  ever  greater. 

We  pointed  out  in  our  issue  of  June  23rd  that  the 
number  of  patents  issued  or  sealed  by  the  British  Patent 
Office  in  the  year  1903  was  15,718,  while  the  number  of 
applications  for  patents  in  the  same  period  was  28,853, 
and  that  out  of  the  number  of  15,718  more  than  half  were 
granted  to  inventors  resident  abroad. 

If  inventors  wish  to  take  full  advantage  of  that  which 
they  have  produced,  they  should  devote  less  money  to 
taking  patents  out  in  countries  where  there  are  no 
industries  likely  to  be  secured  or  affected  by  what  they 
have  done,  and  it  would  certainly  be  more  to  their 
advantage  to  devote  greater  attention  to  the  possibilities 
of  the  American  market. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  imblished  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Electrical. 
Agriculture,  including  Implements. 

14382    G.  HUGHES  (J.  C.  Fletcher,  Cape  Colony).    Dip  for 
sheep.* 

14418    C.  B.  C.  Storey.    Disintegrating  machines. 
14544    H.  W.  KING  &  R.  BOBY  LTD.  Apparatus  for  treating 
grain. 

14548    J.  R.  KIRKHAM.    Curative  preparation  for  lambs. 
14506    J.  P.  BASSETT.    Hay-making  machines. 
14515    E.  HIGGINBOTTOM.      Whizzing  drying  of  washed 
wheats. 


Arms  and  Ammunition. 


14223    J.  LAUBER.    Magazine  gun.* 

14256    A.  VOILKER.    Electric  heating  cartridges. 

14332    SAULTER  HARLE  ET  CIE.  Projectors. 

14335    C.  S.  DANIEL.    Sights  for  fire  arms.* 

14481    C.  E.  BICHEL.    Manufacture  of  safety  explosives.* 

14528    FRIED  KRUPP  ACT.-GES.      Shield  attachments  for 

travelling  ordnance.* 
14545    MARQUIS  R.  IMPERIATI.    High  explosives.* 

14587  THE  BIRMINGHAM  SMALL  ARMS  CO.  LTD.  and 

G.  NORMAN.    Magazine  rifles. 

14588  THE  BIRMINGHAM  SMALL  ARMS  CO.  LTD.  and 

G.  NORMAN.    Back  sights  for  air  rifles. 
14601    H.  H.  MULLINER  and  A.  C.  LOCHENIES.  Recoil 
guns. 

14627    F.  T.  FISHER  and  W.  J.  GRIFFITHS.  Automatic 
sighting  apparatus  for  guns. 


Bottles,  Glass,  &c 

14119    E.  BEETLESTONE.    Manufacture  of  wired  glass. 
14184    H.  H.  LAKE  (The  Toledo  Glass  Co.,  U.S.A.).  Pro- 
duction of  glass  articles.* 

14228  W.   A.    ROGERS    and  T.    G.    CAMPBELL.  Non- 

refillable  bottle  stopper.* 

14229  T.  WEST.    Bottles,  jars,  etc. 

14396    ENGELO.    Closing  or  capsuling  bottles.* 

14434    P.  S.  BROWN,  H.  J.  S.  BROWN,  and  C.  S.  BROWN. 

Bottle  packing  cases.* 
14533    J.  PLANINSCHEK.    Bottle-washing  machines. 
14570    C.  J.  GRIFFITHS  and  W.  F.  FILES.    Stoppering  of 

bottles. 


Building  and  Construction. 


14170    J.  NISBET.    Fireproof  flooring. 

14270    P.  P.  WYGASCH  and  CENELORT  SANDMAUER- 
STEIN-MASCHINEN   FABRIK.    Press  for  mould- 
ing artificial  stone.* 
14277    J.    BEAUFILS.    Portable  structures.* 
14288    F.  D.  JACOBS.    Building  materials.* 
14295    R.  A.  CUMMINGS.    Concrete  columns.* 
14298    E.  J.  PROPPER  and  T.  BACHSCHMID.  Artificial 

building  stone  blocks. 
14472    C.  J.  A.  HYDE  and  F.  W.  HYDE.    Levelling  public 
footpaths.* 

14576    E.  J.  PROPPER  and  F.  BACHSCHMID.    Tablets  for 

covering  walls  and  ceilings. 
14613    A.  BLACK  and  D.  BLACK.  Windows.* 
14624    F.  H.  ENGLISH.    Scaffolding  to  be  used  in  lining 

tubes  or  tunnels. 
14635    J.  W.  DRABBLE.    Kerbs  and  paving  for  roads  and 

ways. 


Chemistry  and  Photography. 

14161  W.  TRAUBE.  Producing  diakylmalonylurea.* 
14166  W.  A.  CASSON.  Using  rolled  film  in  cameras. 
14189  H.  K.  H.  TOMPKINS.  Production  of  indigo. 
14294    J.  C.  FELL  (Erich  Korndorfer,  Austria).  Manufacture 

of  emulsifying  mineral  oils. 
14316    C.  METTLER.    Manufacture  of  aromatic  alcohol.* 
14331    T.    J.    HESKETH.       Obtaining    metals    from  their 

sulphides. 

14339  S.  J.  RALPH  and  J.  E.  BEDFORD.    Manufacture  of 

soap. 

14340  S.  J.  RALPH  and  J.  E.  BEDFORD.    Manufacture  of 

glycerine. 

14373    SCUTT;S  STUDIOS  LTD.  and  F.   PIPER.  Reflex 

studio  camera. 
14402    A.  BIGLAND.    Manufacture  of  size. 
14409    E.  BIGUET.    Extraction  of  arsenious  acid  from  ores.* 
14436    O.  HESSE.    Vessel  for  grinding  and  weighing  drugs. 

14449  A.  C.  PONTON  and  W.  C.  HORNE.    Production  of 

coloured  effect  upon  photographic  emulsions. 
14462    G.  STRAITEN  RUSSELL.    Combined  camera  support 
and  walking-stick. 

14541  H.  N.  POTTER.    Manufacture  of  silicon  monoxide. 

14542  O.    IMRAY    (Farbwerke   vorm.   Meister    Lucius  and 

Bruning,  Germany).  Manufacture  of  cyclogeranic 
acid. 

14543  O.    IMRAY    (Farbwerke    vorm.    Meister    Lucius  and 

Bruning,  Germany).    Manufacture  of  red,  dark  red, 

and  violet  dyestuffs. 
14578    J.   T.    JOHNSTON    (The  Badische   Anilin   and  Soda 

Fabrik,  Germany).    The  manufacture  of  new  com- 
pounds of  the  anthracene  series. 
14571    C.  G.  P.  DE  LAVAL.    Process  for  obtaining  a  violent 

chemical  action. 
14618    G.  NUTH,  H.  HOLD,  and  H.  RUEGG.    Process  for 

the  preparation  of  new  raw  materials  and  of  new 

azo-dyestuffs.* 
14623    W.  DE  W.  ABNEY.  Cameras. 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

14157    S.  T.  RICHARDSON  and  R.  PRICE.  Preventing 

fraudulent  use  of  coin-freed  gas  meters.* 
14258    F.  KATZE.    Cash  registers.* 

14456    C.    H.    HUTCHINSON  and  B.   G.  HUTCHINSON. 
Coin-freed  apparatus  for  gas  meters. 

Cycles  and  Cycle  Accessories. 

{See  also  Vehicles,  Wheels,  dec.) 

14243    A.  McKILLOP.    Cycle  cranks. 

14354    T.  WEBB  and  T.  DOLAN.    Free  crank  pedal  footrest. 
14395    ARGYLL  MOTORS  LTD.  and  A.  GORAN.  Differen- 
tial axle  gear  of  automobiles. 
14428    J.  O.  M.  PARKER.  Cycles. 

14450  A.  D.  POWELL.      Change-speed  gearing  for  motor 

cycles. 

14476    A.  SCHMIDT.    Back-pedalling  hub  brake. 

14494  E.  GOLDFINGER,  A.  KNOPF,  M.  ZAINS,  and  B. 

ROTTO.    Support  for  bicycles. 

14495  J.  OLDMEADOW.    Interchangeable  bicycles. 
14523    A.  S.  W.  O.  WALLIS.    Locks  for  bicycles. 
14562    H.  LUCAS.    Lamps  for  cycles. 

14583    C.  WHITFIELD  and  G.  LASLETT.    Bicycle  stand  * 
Electrical. 

6640a    C.    W.    G.  BUSCH  and  H.   ROOSEN.  Electricity 
meters.* 

7822a    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Motors,  U.S.A.).  Controllers  for 
electric  motors. 
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8890a  H.  SHOEMAKER.  Wireless  telegraph  transmitting 
apparatus.* 

6890b  H.  SHOEMAKER.  Wireless  telegraph  receiving 
apparatus. 

12160a  A.  A.  EVENO.    Electrolytic  process. 

14146    J.  C.  FERGUSSON  and  F.  HATCH.  Controlling  trolley 

arms  of  electric  tramcars. 
14167    J.  MACLEAN.    Making  resistances. 
14187    G.  BREWER  (The  Kettle  Stitch  Sewing  Machine  Co., 

U.S.A.).    Stitches  for  sewing  together  signatures  in 

bookbinding.* 

14208  SIEMENS    BROS.     &    CO.     LTD.     (Siemens  and 

Schuckertwerke,  G.  m.  b.  H.,  Germany).  Electrical 
switch  apparatus.* 

14209  SIEMENS  BROS.  &  CO.  LTD.  (Siemens-Schuckert- 

werke,  G.  m.  b.  H.,  Germany).  Supplying  electrical 
energy  to  a  network.* 

14210  SIEMENS  BROS.  &  CO.  LTD.  (Siemens-Schuckert- 

werke,  G.  m.  b.  H.,  Germany).  Regulating  switch 
apparatus.* 

14211  SIEMENS-SCHUCKERTWERKE,  G.  m.  b.  H.  Start- 

ing apparatus  for  induction  motors.* 
14214    T.  A.  KIELLIN.    Electric  furnaces.* 

14221  W.  P.  THOMPSON   (The  Gesellschaft  fur  Drahtlose 

Telegraphic,  G.  m.  b.  H.,  Germany).  Producing 
current  radiations.* 

14222  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).    Suspension  of 

electric  motors  of  locomotives.* 
14293    C.  McINTYRE.    Electrical  heating  apparatus. 
14297    E.  A.   MITCHELL  and  THE  DOLTER  ELECTRIC 

TRACTION    CO.  LTD.       Surface-contact  traction 

systems. 

14314    J.  MAJORANA.    Microphone  apparatus.* 

14317    THE  ELEKTRIZITATs  ACT.-GES.  VORMALS  and 

W.  LAHMEYER  &  CO.      Polyphase  commutating 

machines.* 

14320    SIEMENS-SCHUCKERTWERKE,  G.  m.  b.  H.  Alter- 
nating-current motors.* 
14333    P.  GIROD.    Electric  furnaces.* 

14345    THE  ELECTRIC  &  ORDNANCE  ACCESSORIES  CO. 

LTD.,  R.  F.  HALL,  and  J.  R.  GARNER.  Electric 
switches  for  motor  controllers. 

14400  C.  RUZICKER.    Manufacture  of  electrical  resistances. 

14401  L.  J.  HUNT  and  THE  SANDYCROFT  FOUNDRY 

CO.  LTD.    Alternate-current  induction  motors. 
14417    W.  GARD.    Electrical  connections  for  accumulators. 
14420    G.  R.  HINGELBERG,  D.  G.  JONES,  T.  L.  BERRY. 

and  E.  MIDDLETON.    Electrically-operated  cranes. 
14441    W.  WHITAKER,  jun.,  aud  A.  B.  WASS.  Suspending 

electric  lamps. 

14457  H.  OPPENHE1MER  (Akt.-Ges.  Mix  and  Genest,  Ger- 
many).   Electro-magnetic  annunciators. 

14461    H.  C.  E.  JACOBY.    Electric  organ  actions. 

14465  G.  HARRISON  (The  Electric  Railway  Improvement 
Co.,  U.S.A.).    Automatic  cut-outs.* 

14471  L.  K.  JOB.  Switching  devices  for  electric  flash 
advertising. 

14483    J.  J.  COACHMAN.    Automatic  electric  switches. 

14490  THE    BRITISH   THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).    Electric  switches. 

14491  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Incandescent  electric 
lamps.* 

14511    S.  H.  HOLDEN  and  CHAMBERLAIN  &  HOOKHAM 

LTD.    Electricity  meters. 
14518    W.  S.  FROST.    System  of  electric  ignition. 
14526    B.  M.  DRAKE.    Arc  lamps. 

14559  C.  W.  S.  CRAWLEY.  Electric  alternating-current 
switches. 

14565  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

and  J.  WOODBRIDGE.  Protecting  electric-distri- 
bution systems. 

14566  THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

and  E.  B.  WEDMORE.  Electric-circuit  interrupting 
devices. 

14567  THE  ALLGEMEINE  ELEKTRICITATS  GES.  Regu- 

lating alternating-current  dynamo  electric  machines.* 
14582    J.    S.    CRITCHLEY.       Low-tension  electric-ignition 

mechanism  for  internal-combustion  motors. 
14615    CROMPTON    &    CO.   LTD.    and  A.    J.  HODGSON. 

Electric  arc  lamps. 
14622    K.  EDGCUMBE.    Resistance  indicators. 
14630    J.  S.  RAWORTH.    Controllers  for  electrically-propelled 

vehicles. 

Engineering  and  Mechanical. 

3985a    H.  LENTZ.    Fluid-pressure  turbine. 
3989a    H.  LENTZ.    Valves  and  valve  seats.* 
14158    S.    LLOYD    and  A.   R.    GROSSMITH.  Conveying 
machinery.* 


14162  O.  SIEDEMANN.    Belt-shifting  device  for  speed  cones. 

14163  J.  S.  JNAP1BR.    Brakes  for  motor  vehicles. 

14164  J.  S.  NAPIER.    Driving  gear  for  motor  vehicles. 
14168    J.    MACLEAN.       Automatic-feed    gear    for  drilling 

machines. 

14177  W.  M.  BEKG1NS.  Securing  sliding  clutches  to  motor 
shafts. 

14203    G.  C.  P.  CHUBB.    Vapour-burning  apparatus. 

14205  A.  F.  SPOONER  (G.  Cornilleau  and  A.  Sainte-Beuve, 

France).    Variable-speed  driving  mechanism. 

14206  A.  F.  SPOONER  (G.  Cornilleau  and  A.  Sainte-Beuve, 

France).  Carburetters. 
14219    N.  R.  SMITH.    Rotary  engines.* 
14234    J.  H.  VICKERS.    Sell-centreing  drilling  tool.* 
14249    J.  BALDWIN  and  A.  BALDWIN.    Safely  valves.* 
14265    C.   TAYLOR   and  G.   B.  TAYLOR.    Parallel  bench 

vices. 

14268    J.  T.  VIER.    Manufacture  of  bolts  and  nuts. 

14275  H.  GILL.    Rope  pulley. 

14276  C.  ROBINSON  and  G.  MOLE.  Carburetters.* 

14279  S.  O.  LONES  and  H.  SHARROW.    Steam  hammers. 

14280  S.  O.  LONES  and  H.  SHARROW.    Improvements  in 

tools  used  in  the  manufacture  of  buffer  plungers. 

14281  W.  W.  MOUNSEY.  Screws. 

14285    W.  G.  WHITBY.    Bolt  and  nut  device  for  securing 

wood  to  wood. 
14328    O.  PETRI.    Reversible  transmission  gear. 
14330    W.  R.  DARVE.    Valve  mechanism  for  rotary  engines. 
14337    W.    HASLAM,    R.    LEWIS,     and    G.  VINCENT. 

Multiple-speed  driving  gear. 
14341    R.  COSSLETT.    Taps  and  cocks. 
14343    J.  E.  MEREDITH.    Spring  nut  locking  washers. 
14358    ARGYLL  MOTORS  LTD.  and  A.  GO  VAN.  Clutches. 

14371  C.  WHITFIELD.  Blower. 

14372  J.  J.  RAWLINGS  and  RAWLING  BROS.  LTD.  Rod 

and  pipe-bending  apparatus.* 
14405    GASMOTOREN  FABRIK    DEUTZ.      Production  of 

motor  fluid  for  gas  turbines.* 
14424    O.  FITTELBACH.    Safety  valves.* 
14426    J.  MILNE,  H.  O'CONNOR,  and  W.  ALEXANDER. 

Valves  for  reciprocating  engines. 
14455    J.  MACNAB  and  T.  P.  MACNAB.  Variable-speed 

gear  for  lathes. 

14468    W.    D.    JONES,    W.    O.    PIERCE,    and    W.  M. 

TREGLOWN.    Percussive  tools. 
14470    J.  KER1GER.    Valves  for  furnaces* 

14486  GASMOTOREN     FABRIK     DEUTZ.  Regulating 

turbines.* 

14487  W.  J.  A.  LONDON.    Elastic-fluid  turbines. 

14489    W.  E.  PLUMMER  and  W.  M.  KERMODE.  Packing 

for  rotating  shafts. 
14517    A.  CRAIG.    Change-speed  gearing. 

14534  W.  J.  DOSSETER.  Locking  screw-threaded  nuts  in 
position. 

14551    E.  RUDGE.    Taps  or  cocks. 

14554    M.   KROLL.    Pneumatic  hammers.* 

14568  THE  WARWICK  MACHINERY  CO.  LTD.  and  F. 

SAMUELSON.    Shaft  packings. 

14569  THE    WARWICK    MACHINERY    CO.    LTD.  (The 

General  Electric  Co.,  U.S.A.).    Buckets  for  turbines.* 

14589    W.  STARLEY.    Adjustable  spanners. 

14593  C.  E.  V.  HALL.  Automatic  self-loading  and  self- 
unloading  continuous  hoists. 

14595    II.  S.  BOOTH.  Motors. 

14598    F.  JOHNSON.    Device  for  clipping  or  holding  wire. 
14619    H.  POTTER  and  F.  J.  FRENCH.    Planing  machine 
guard. 

14638  W.  BOTHAMLEY.    Non-concussion  valves  or  taps. 

14639  O.  KLEPAL  and  E.  FRAUB.    Valves  for  pumps,  com- 

pressors, ventilators,  and  internal-combustion  engines. 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

14178  W.  M.  BERGINS.  Air  inlet  valves  of  internal-com- 
bustion engines. 

14191  G.  R.  MARTIN  and  H.  HANDOLL.  Internal-com- 
bustion motor  design. 

14250  W.  BACHTOLD.  Safety  starting  gears  for  explosive 
motors.* 

14318  G.  CORNILLEAU  and  A.  SAINTE-BEUVE.  Electric 
ignition  gear  for  explosion  motors. 

14323  S.  BULLOCK  and  A.  R.  BULLOCK.  Electric  igniting 
device  for  explosion  engines.* 

14366    R.  KENNEDY.    Electric  sparking  plugs. 

14397    A.    E.    PARNACOTT.    Internal-combustion  engines.* 

14411    T.  W.  KINGS.    Internal-combustion  engines. 

14632  J.  BERNAYS.  Apparatus  for  starting  internal-com- 
bustion engines. 

14641    A.  GREENWOOD  and  K.  ANDERSON.  Turbines. 
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Engines,  Steam. 

14151    T.    R.    FOWLER.       High-speed    superheater  steam 
engines. 

14403    W.  G.  COWLISHAW.    Steam  engines. 
14488    C.  W.  PAGET.    Valves  for  steam  engines. 


Food  Products. 

14444    (i.  WENDT.       Burning  and  rendering  soluble  oocoa 

beans.* 

14460    A.  B.  YEO.    Apparatus  lor  heating  and  pasteurizing 
milk.* 

14530    A.  E.  SHERMAN  and  J.  B.  LLNLEY.  Preservative 
treatment  of  food. 


Furniture  and  Domestic. 

14160    J.  CLAYTON.    Book  cases  and  show  cases. 
14171    J.  WALKER.    Lock  furniture. 
14195    J.  F.  WYNKOOP.  Dust-pans.* 
14200    H.  GROCOTT  and  E.  JOSEPH.  Combs. 
14289    S.  ZERAMSKl.    Domestic  mangles.* 
14308    H.  BERRY.    Knife  cleaner. 
14311    J.  NOSEWORTliY.    Sash  fasteners. 
14325    D.  BLANKSTONE.    Furniture  castors. 
14342    W.  G.  DOBSON.       Adjustable  appliance  for  looking 
glasses. 

14358    E.  TIMINGS.    Adjustable  curtain  rods. 
14363    W.  ABBA.    Spring  mattresses. 
L4367    W.  WHITE.  Padlocks. 
14370    J.  R.  KIELL.    Frying  pans. 
14378    H.  J.  MARKS.    Folding  chairs. 
14387    H.  E.  GALE.  Corkscrew. 

14416    N.  NURZER.    Pneumatic  door-closing  apparatus.* 
14421    E.  A.  SEBBAGE.    Window  sashes  and  frames. 
14431    H.  DEAN.    Crumb  scoop. 

14440    L.  A.  GRANT.    Window  blind  and  curtain  fixture.* 
14474    F.  G.  PARKS  and  W.  J.  B.  WESTLAKE.  Lamp 
shade  frames.* 

14477  M.  J.  A.  PHILIPPE.    Collapsible  night-stool. 

14478  W.  C.  ROSSBERG.    Washing  appliance  or  rubber  for 

personal  use.* 
14504    W.  FROST.    Portable  seat  for  children. 
14508    M.  J.  ADAMS.    Baths,  tubs,  and  sinks. 
14531    W.  G.  WAKEHAM.    Centre  for  windows. 

14536  H.  HYDE.    Draught,  dust,  and  rain  excluder  for  doors. 

14537  W.  MADDISON.    Venetian  blinds. 

14547    J.  W.  ESSER  and  W.  FORD.    Venetian  blinds* 

14557  G.A.  HELLER.  Padlocks* 

14558  W.  BUCKLEY  (C.  H.  Crump,  U.S.A.).    Holders  for 

flowers. 

14581  W.  A.  CROSS  and  J.  M.  DOUGHTY.  Fastening  of  a 
drop-side  brass  composite  or  iron  or  metallic  child's 
cot. 

Hardware. 

14338  W.  R.  LIVINGSTON.    Hat  pin. 

14443  W.  EVANS.    Hair  pin. 

14193  A.  T.  PARKIN.    Sewing  thimbles. 

14602  D.  MARSHALL  and  G.  BRADLEY.  Locks. 

14628  H.  JOHNS.    Gate  fastening. 


Heat,  Light,  and  Ventilation. 

{Including  Gas  Manufacture.) 

14181  S.  TOPLE  Y.    Gas  brackets. 

14182  E.     MAISONGRANDE.       Fitting    lamps    to  motor 

vehicles.* 

14264    S.  GRIFFIN.    Suction  gas  apparatus. 

14273    H.  GRAY.    Lighting  of  billiard  saloons. 

]  1334    A.  ILBY.    Vaporising  water  for  gas  generators.* 

14357    E.  H.  KEELING  and  H.  M.  PICKEN.  Incandescent 

gas  light  burners. 
14368    J.  BARNES.      Anti-vibrating  device  for  incandescent 

gas  fittings. 

14389    W.  J.  RENSHAW.    Utilising  the  heat  produced  by  the 
combustion  of  gas  for  the  production  of  power. 

14394  R.  H.  RADFORD  (F.  Miguin  &  Co.  Ltd.,  Germany). 

Stamping  and  compressing  fuel. 

14395  C.  L.  MASON.    Apparatus  for  heating  water. 
14498    J.  FIELDING.    Gas  producers. 

14529    J.  HENDY,  W.  H.  ROBSON,  and  H.  J.  S.  STOBART. 

Incandescent  vapour  burners.* 
14538    T.  H.  HAWKINS.    Generating  and  storing  acetylene 

gas. 


14o75    H.  FOSTER  and  O.  W.  GREENER.    Gas  producers. 
14590    J.  W.  LEA  and  J.  HALL.    Mantle  holders. 
14606    A.  EDWARD.    Fire-extinguishing  device. 
140U8    T.  JAMIESON.    Chimney  cowls  and  ventilators. 
14616    J.  D.  WHITEHEAD.    Kilns,  oast  houses,  etc.,  employed 
in  the  drying  of  hops  or  the  treatment  of  grain. 

14633  L.  ZECHNALL.    Gas  burners. 

14634  L.    ZECHNALL.    Holders  for  shades  and  globes  for 

lamps. 


Jewellery,  Olocks  and  Music. 

{Including  Phonographs,  etc.) 

10942b    J.  J.  WALKER.    Automatic  musical  instruments. 
14248    J.  ATHERTON.    Percussive  stringed  musical  instru- 
ment.* 

14257    N.  WALLETT  and  P.  PRINCE.    Turning  of  music 
leaves. 

14274    C.  THOMAS.    Talking  machine  sound  box. 
14287    R.  WATSON  and  H.  BRAY.    Pipe  organs. 
14604    M.  FABKOVIC.    Device  for  use  in  teaching  the  piano- 
forte.* 


Leather  Goods,  including  Machinery. 

14252  H.  R.  OLIVER.  Machines  for  polishing  boots  and 
shoes.* 

14321    E.  W.  WATKINS.    Revolving  metal  boot  or  shoe  heel 
14346    H.  TAAFFE.    Cleaning  and  polishing  machine  for  boots 
and  knives. 

14392  J.  W.  SQU1ER  and  W.  JENKINSON  and  G.  S. 
JENK1NSON.    Horse  boots. 

14429    G.  V.  ROWDEN.    Boots  and  shoes. 

14435  P.  Y.  HARRISON  and  R.  H.  SOUTHALL.  Detach- 
able top  pieces  lor  heels  of  boots  and  shoes. 

14446  T.  BRIGG  and  THE  BRITISH  UNITED  SHOE 
MACHINERY  CO.  LTD.  Machines  for  inserting 
fasteners  . 


Medical. 

14591    W.  A.  LONG.    Physical  exercises. 


Metallurgy. 

{Including  Rolling,  Drawing,  Casting,  etc.) 

14233    SHERARD  COWPER-COLES.    Production  of  designs 
upon  metal. 

14330    J.  F.  RICHARDSON.    Brazing  metals* 
14410    E.    JABULOWSKY   and    A.   BOURQUIN.  Orna- 
mentation of  metallic  articles.* 
14473    W.  H.  COE.    Feeding  metallic  leaf  to  a  stamping  press.* 
14574    C.  G.  P.  DE  LAVAL.    Extracting  iron  from  its  ores. 
14573    F.  W.  HOWORTH.    Extracting  zinc  from  its  ores. 


Optical,  Mathematical,  etc.,  Instruments- 

14355    J.  D.  LEWIS.  Eyeglass* 

14404    G.  POPOFF  and  J.  M.  SMELNOHOFF.    Tell-tale  or 

time-check  clock.* 
14453    A.  RECHNITZE.  Calculators.* 
14517    O.  STADTLER.  Stethoscopes* 

14527    A.  FORBES.    Producing  luminous  outline  on  lantern 
slides. 

14540    W.  D.  VERSCHOYLE.    Transit  instruments* 
14637    G.    SPILLER.    Pince-nez  and  spectacles. 


Printing  and  Typewriting. 

14156  C.  BOLLE  (F.  Schimmel,  Germany).  Setting,  casting 
from,  and  distributing  lines  of  type  matrices.* 

14292  R.  W.  JAMES  (The  Monarch  Typewriter  Co.,  U.S.A.). 
Typewriting  machines.* 

14319    A.  B.  EVANS.    Printing  machinery. 

14347  R.  B.  FISHENDEN.  Production  of  engraved  printing 
surfaces. 

14380    T.  FORKNALL.    Printing  machines. 

14447    A.  H.  POLLEN,  W.  F.  WOOD,  and  B.  J.  J.  GOULD- 

ING.    Sheet-receiving  apparatus  of  printing  machines. 
14464    F.   A.  LISCHKE.      Mechanically   producing  printers' 

overlays.* 

14467    I.  T.  NELSON  and  J.  MURRAY.    Electrotype  plates. 
14469    S.  L.  LOEWE  and  L.  J.  GREENBERG.  Producing 
stereotype  matrices.* 
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14539    G.  E.  JULIAN   (B.  F.  Parsons,  U.S.A.).  Operating 

duplicate  typewriters. 
14514    W.    A.    MACLACHLAN.      Compositor's  movable  end 

galley. 

14636    C.  B.  C.  STOREY.    Typewriter  cases  and  holders. 


Railways  and  Tramways. 

14242    A.  HANLEY.    Strengthening  corners  of  railway  wagons. 
14254    G.  M.    S.  TURNER.     Distributing  cases   for  railway 
tickets. 

14259    D.  PEMBERTON.    Brake  mechanism. 
11200    T.  P.  BESANT.    Fog  signalling  apparatus  for  railways. 
14262    C.  B.  BUCHAN.    Application  of  brake  of  goods  trains. 
14349    A.  HARDY.    Tramcar  wheel  and  tracks. 
14360    ARGYLL  MOTORS  LTD.,  and  A.  GOVAN.  Expand- 
ing brakes. 

14364    J.   R.  THOMPSON  and  W.  H.  WOOD.  Life-saving 

guards  for  trams. 
14407    THE    WESTINGHOUSE   BRAKE    CO.    LTD.  (The 

Westinghouse  Air  Brake  Co.,  U.S.A.).    Air  brakes. 
14422    J.  L.  TRANFIELD  and  J.  MIRFIN.    Elippe  hoop  for 

buffing  spring. 
14454    J.  M.  SMITH.    Couplings  for  railway  vehicles. 
14466    E.  M.  T.  BODDAM.    Interlocking  electric  signals  and 

points. 

14597    J.   SIMPSON.    Signalling  apparatus. 


Sanitation. 

{Including  Building  and  Hardware.) 

14149    T.  B.  POWELL.    Drain  trap. 

14307    F.  B.  FETHERSTONHAUGH.    Sewer  pipes. 

14502    T.  LEIGH.    Sanitary  appliance. 


Shipbuilding  and  Navigation. 

5195a    A.  MUKDEN.    Steering  gear  for  boats  and  ships. 
14199    W.  G.  POTTER.    Submarine  vessels. 
14202    F.  E.  DUNN  and  G.  H.  NELSON  and  F.  E.  NELSON. 

Anti-fouling  paint. 
14415    A.  CARTER.    Fishing  reels. 

14425  F.  W.  HAYWARD.  Ventilation  of  submarine  vessels 
14448    G.  QUICK.    Screw  propellers.* 

14492  A.  E.  NICHOLL.  Connection  of  air  and  feed  pipes  to 
submarine  vessels. 

14512    A.  BROWN.    Ships'  side  lights. 

14522    J.  W.  GRAYDON.  Submarines. 

14525    H.  S.  PRICE.    Wire  spreaders  for  fishing  lines. 

14579  J.  COLE.  Combined  endless  belt  conveyor  elevator  and 
gravitating  shoot  for  loading  vessels. 

14621  H.  E.  FRY.  Increasing  the  efficiency  of  steam  power  in 
the  propulsion  of  ships. 

14631  C.  D.  ABEL  (Gebruder  Subzer,  Germany).  Reaction- 
jet  propeller  nozzles  for  propelling  and  steering 
vessels.* 

14642    J.  MARINOYKTI.    Boat  hoisting  and  lowering  gear.* 


Spinning,  Weaving,  and  Allied  Trades 

8849a    W.  SMITH  &  BROS.  LTD.,  and  E.  HEYWORTH. 
Drop-box  motion  for  looms  for  weaving. 
14152    BRINTONS  LTD.    Manufacturing  chenille  fur. 
14155    A.  SOWDEN.    Looms  for  weaving. 

14172  J.  S.  GAUNT  and  H.  DYSON.    Spinning  and  doubling. 

14173  SIMPSON  &  GODLEE  LTD.,  H.  T.  R.  STUART  M. 

McPHAIL,    and    J.    WH1TTAKER.    Producing  a 
wavy-watered  appearance  upon  textile  fabrics. 
14215    F.    KLENTGEN."    Embroide'ring    fabrics    with  pile 
threads. 

14235  .T.  W.  MORRISON  and  R.  DUCKETT.  Grinding  or 
forming-  "  scrolls  "  or  spirally  grooved  pulleys,  such  as 
are  used  in  spinning  mules  and  twiners. 

1 1211  T.  BARBOUR  and  W.  ROBB.  Bearings  of  the  spindles 
of  spinning  machinery. 

14312    A.  D.  MOORE.    Shuttle  boxes  for  looms.* 

14315    G.  SIMPSON,  jun.    Ring  spinning  and  doubling.* 

14412    J.  FUSELL.    Circular  knitting  machines* 

14430    T.  GRAHAM.    Ring  spinning  frames. 

1 1463  W.  BARNES.  Machine  for  measuring,  severing,  and 
piling  lengths  of  cloth. 

14480  NITRITFABRIK  G.  si.  b.  II.  Process  for  mordanting 
wool.* 

14497    E.  SMITH.    Shnttleless  looms. 
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14520    W.  ARKWRIGHT.    Knitting  machines. 

14612      T.  CHADWICK.    Apparatus  for  use  in  combination 

with  electric  stop    motions    as    used    on  drawing, 

slubbing,  and  other  similar  machines. 
14014    T.   S< TIOFIELD.    Electric   stop   motion  for  drawing, 

slubbing,  and  intermediate  frames. 
14626    P.  C.   D.  CASTLE.    Filling  and  finishing  of  textile 

fabrics. 


Stationery  and  Paper. 

14169  E.  DIVER.    Stationery  trays. 

14388  M.  MACGREGOR.    Affixing  stamps,  labels,  etc. 

14391  F.  E.  V.  BAINES.    Pencil-sharpening  machines. 

11459  J.  S.  FEARNLEY.    Strainer  for  paper  pulp. 

14499  W.  H.  DORMAN  and  W.  H.  DORM  AN  &  CO.  LTD. 

Platen  printing  machines. 

14500  E.  STOBART.    Back  clamp  for  guillotine  paper-cutting 

machine. 

14607    R.  MACDOUC  ALL.    Stylographic  pens. 
14640    C.  S.  WARE.    Pen  holders.* 


Steam  Boilers  and  Fittings. 

14165  E.  TURTON.    Feed-water  heater. 

14299  J.  B.  BERNHARD.  Boilers* 

14300  J.  B.  BERNHARD.  Boilers* 
14351  E.  ROGGERS.  Boilers.* 

14433  T.  LISHMAN  and  R.  J.  RIOCH.    Steam  boilers. 

11445  C.  P.  ALTMANN.    Steam  generators. 


Toys,  Games,  and  Sport. 

14305  E.  G.  BEVAN.    Croquet  post  and  socket. 

14322  A.  T.  IZON.    Toy  puzzle. 

14381  H.  J.  ALEXANDER.    Table  game. 

14383  J.  F.  KNIGHT.    Bladders  for  footballs* 

14406  G.  FINDLAY.    Marker  for  bridge. 

14423  T.  B.  DUNN.  Puzzle. 

14432  II .  WORRALL.    Pocket  carriers  for  billiard  chalk. 

14442  J.  GRIFFIN.  Toy. 

14452  F.  J.  BALL.    Practice  apparatus  for  games. 

14484  E.  L.  PAPE.    Golf  balls: 

14555  G.  H.  FOURNIER.    Recreative  apparatus. 

14586  H.  DENISON.    Golf  balls. 


Tyres. 

6641a    A.    E.  VINCENT.    Setting   the  clinching  beads  in 

pneumatic  tyres.* 
14204    W.  T.  AMERY.    Tyre  for  wheels. 
14236    J.  AINLEY.  and  J.  R.  TETLEY.  Tyres. 
14284    C.    R.   CAVE-BROWNE-CAVE.      Security   bolts  for 

tyres  of  motor  cars. 
14306    L.  WIRTZ.    Pneumatic  tyres. 
14352    F.  WIDE.  Tyres,. 
14374    F.  J.  COATES.    Elastic  tyres. 

14398    E.  F.  GRIFFIN  and  F.  J.  COX.    Formation  of  tyres 
for  vehicles. 

14585    A.  P.  ABBOTT.    Tyres  for  the  wheals  of  motor  cars. 
14620    H.  RACLOT.    Elastic  tyres  and  felloes.* 


Vehicles,   Wheels,  etc. 

14194    W.    DRURY    and    F.    H.    MEDHURST.    Rims  for 

pneumatic  tyres. 
14220    F.  POCKLINGTON.    Preventing  side  slip. 
14244    F.  E.  NESPOLI.    Brakes  for  vehicles. 
14255    J.  T.  WALKER  and  C.  F.  DALLAS.    Wheel  for  motor 

cars. 

14301    G.  R.  BROMLEY.    Brakes  for  cycles.* 
14324    .1.  BEVINGTON.  Wheels* 

14361    ARGYLL  MOTORS  LTD.,  and  A.  GOVAN.  Vehicle 
wheels. 

14.375    J.  FLETCHER.    Brake  for  motor  cars. 
14427    W.  SHAPLAND.    Construction  of  conveyances. 
14479    J.   B.  LE  MAITRE.    Brakes  for  wheels. 
14510    W.  J.  YOOLEY.    Clutch  for  motor  cycles. 
14513    N.  W.   W.   MEADOW.      Dust  preventer  for  motor 
vehicles. 

14550    S.  D.  MILLER.    Mounting  frame  of  velocipedes. 
14560    N.  P.  HODGSON.    Preventing  skidding. 
14594    A.  FRANKLIN.    Wheels  and  tvres  for  motor  cars. 
14600    M.  STANLEY.    Construction  of  motor  'bus  bodies. 
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14609    (i.  SHACKLES.    Carriage  for  perambulators,  cycles, 
etc. 

1 4-G2!)    J.  RIEDL.    Means  for  loading  and  covering  vehicles.* 


Wearing  Apparel. 


141  r,9  0.  IT.  T5.TJDD.VfK.    Trouser  guard. 

14190  R.  A.  JOHNSTON.    Triple-detachable  cuff  and  shirt. 

L4225  E.  FALCONER  and  J.  P.  CALLAWAY.    Shoe  lares." 

14230  .).  HOLROYD.    Neck-tie  frames. 

14237  .I.e.  HUNTER.    Suspending  devices  for  ladies' blouses. 

L4386  ('.  G.  COYNE.  Leggings. 

14393  H.  H.  BATESON.    Securing  ends  of  key  chains. 

1  4437  R,  ROLLETT.  Overcoat. 

14438  J.  SPITZ.    Guard  chain  for  purses. 

14451  F.  J.  BALL.  Braces.* 

14501  E.  S.  DACK.    Blouse  and  skirt  fastener. 

14516  E.  G.  BA GN ALL  and  T.  R.  BAGNALL.    Scarf  clips. 

1 4553  M.  SOMM  EE.    Clip  for  wearing  apparel. 

145G1  L.  WING.  Collars. 

L4617  A.  M.  TOWNEND  and  F.  J.  MCCARTHY.  Extending 
tab-fastening  for  coats,  jackets,  etc. 


Miscellaneous. 


10908a    T.  F.  AGER  and  F.  SIMPSON.    Measurement  and 

delivery  of  measured  quantities  of  liquids. 
10908n    Same  as  10908a. 
10908c:    Same  as  10908a. 
1 0908 d    Same  as  10908a. 

10942a    J.  J.  WALKER.    Motor-controlling  device. 
11971a    ,T.  CLAY.    Product  ion  of  combustible  fluids  for  power 
purposes. 

14  147    J.  SHUTTLEWORTH.  Ladders. 

14148     THE    BIRMINGHAM  WOVEN    WIRE  MATTRESS 

CO.  LTD.    Trouser  stretchers. 
14150    SHERARD  COWPER-COLES.    Gear  wheels. 

14153  E.  H.  PAINTER.    String  cutter.* 

14154  H.  W.   LEY.    Advertising  device.* 

14174  R.  L.  JONES  and  E.  JONES.  Furnaces. 

14175  S.  E.  HASKIN.    Doors  of  heating  cylinders. 
14170    S.  E.  IT  A  SKIN.    Vulcanising  timber. 

11179  W.  H.  G.  BOND  and  T.  FRENCH.  Horn  and 
connection. 

14180    H.  L.  ROBINSON.    Boxes  and  drawers. 
14183    W.  H.  DE  WYTT.    Fixing  cylinders  in  holes. 

14185  J.  E.  MTIRCH  and  J.  NELSON.    Spring  supports  and 

ventilation  of  seats,  etc.* 

14186  H.  LAMBERT.    Cages  for  oil-cake  presses. 
14188    C.  A.  H.  SCHLIMME.    Strap  for  upholstery. 

14192  S.  G.  PAY'NE.    Double-spring  catch  for  boxes. 

14193  A.  BROWN,  .TUN.,  and  R.  YOUNG.  Impregnating 

goods  with  liquid. 
14190    K.  A.  STERZEL.    Rontgen  tubes.* 

14197  C.  SINITZ  VAN  ACKER.    Carving  machines.* 

14198  E.  J.  BIGGS.    Razor  strops. 

14201    W.  GRAAFF.    Chemical  fire  extinguishers.* 
14207    F.  H.  ENGLISH.    Subterranean  tunnels. 

14212  C.  D.  ABEL  (Act.-Ges.  fur  Anilin  Fabrikation,  Ger- 

many).   Dyeing  hairs. 

14213  A.  PREUSS.    Band  purse. 

14216    F.  H.  BARTLETT  and  D.  A.  HARRIS.  Adjustable 

supports  for  shelves,  etc. 
14  217    J.  SCHRIBER.    Patterns  for  wearing  apparel.* 
14218    T.   KRONACHER.    Folding  brushes.* 
1  1224    P.  PANOULIUS.    Dipping  frames  for  coating  candies.* 

14226  T.  II.  GLASSCOE.    Carburetted  air  apparatus. 

14227  H.    C.   BOOTH.    Vacuum  cleaning. 

14231  W.  SCHMITT.    Making  metal  casters. 

14232  W.  NEWTON.    Process  for  rapid  analysis  of  air. 
L4238    MATHER    &    PLATT    LTD.    and    T.    H.  PRICE. 

Apparatus  for  singeing  fabrics. 

14239  E.  HARDCASTLE  and  KAY  BROS.  LTD.  Compound 

which  forms  an  emulsion  with  water  for  applying 
to  roads. 

14240  E.  HARRIS.    Flushing  cisterns. 

14245  A.  WRIGHT.  Self-baster. 

14246  P.  HENRY.  Brushes. 

14247  F.  B.  TUSSAUD  and  W.  P.  OWEN.  Identification 

of  motor  cars. 

14251    J.  B.  ROMBACH.    Advertising  automaton. 

14253  E.  R.  ROYSTON  (C.  Helsing,  Germany).  Presses  for 
compressing  books. 

14261    F.  DELITTLE  and  J.  FENWTCK.    Window  bills. 

11263  J.  IT.  DAVIS  and  M.  DAY  IS.  Raising  and  lower- 
ing head  rests  of  barbers'  chairs. 

14266  C.  C.  GOSSAGE.    Carriers  for  hose  and  garden  tools. 

14267  D.  SMTTH.    Stamp  lifters. 


14269    T.  STJZAKI.    Flue  cleaners.* 

I  1271     E.  COHEN.    Removing  inorganic  matter  from  tobacco. 
14272    E.   E.  WIGZELL  (Silver  and  Co.,   U.S.A.;.  Making 
pans.* 

14278    T.  ROYLE.    Drying  peat. 
14282    C.  E.  PEEL.    Slaking  lime. 

1428:',  VV.  LEWIS  and  C.  DANIEL.  Syphons  for  mineral 
waters. 

11286    W.  .1.  TEUFEL.    Manufacture  of  elastic  bands.* 
11290    .1.  McGUlRE.    Connections  for  hose. 
14291     B.    E.    HUDSON.    Sanitary  shields.* 
14296    R.    S.   SCOTT.    Shoe  fastenings. " 

14302  J.    KITLEY  Signs." 

14303  E.  J.  TREWENT  and  W.  E.  PROCTOR.  Ash  ejectors. 
1430  1     V.  E.  LOCK.    Book  marker. 

143(H)    L.  H.  CARROLL,  E.  JACOBS,  and  W.  J.  McINTOSH. 

Flying  machine. 
14310    C.  GREER.    Safety  razors. 
14313    G.  B.  HOCK  and  R.  C.  ROTH.  Hames* 
14326    J.  BREWER.       Making   figured    reps   having  a  cut 

ground  like  velvet. 
11327    E.   MOLL.    Evaporating  brine.* 
L4329    H.  COLLOSEUS.    Pulverising  Mast-furnace  slag.* 
14344    E.  IT.  ADAMS.    Raising  liquids  by  compressed  air. 
14348    G.  WHITEHEAD,  inn.  Holdfast.' 
1  4350    A  .  J.  COMPTON.    Steam  tunnel  dryers. 
14351    V.  T.  FACE.    Leather-covered  innator  connections. 
J 4362    C.  R.  DARLEY.    Baskets  for  containing  strawberries. 
1  4:565    J.  S.  McLEAN.    Soldering  of  platinum. 
14369    H.  TOWNSEND.    Adjusting  the  seals  on  the  dip  pipes 

of  gas  retorts. 
1  4376    O.  GOLDAMMER.  Clamps.* 

14377  E... TONES,  C.  WHITE,  and  W.  SALTER.  Aluminium 
solder  and  flux. 

14379  A.  J.  BOULT  (Milwaukee  Evaporator  Co.,  U.S.A.). 
Evaporating  apparatus.* 

14384  J.  R.  RIISHBY.    Tumbling  barrels.* 

14385  A.  GAGEDOIS.    Production  of  white  pulps.* 
14390    J.  HARRIS.    Treatment  of  pearl  oysters. 

14399  A.  J.  BOULT  (P.  H.  E.  Thamms,  Germany).  Manu- 
facture of  wooden  trunks. 

14408  D.  E.  SCRAFFORD.  Registering  mechanism  for 
meters.* 

1441:!  A.  A.  HUMPHREY.  Charging  water  with  atmospheric 
air. 

14414    P.  DE  LACHOMETTE.    Coking  ovens. 
14439    J.  BYRON.    Vulcanising  apparatus. 
14458    W.  A.  DAY.    Strengthening  wire  mattresses. 
I  147.5    F.  P.  FOURNET.    A  handle  for  sidearms  and  tools* 
I  1482    H.  T.  FENLON.    Water  heaters.* 
14485    E.  COPPEE.    Regenerative  coke  ovens. 
14496    H.  HIRST  and  C.  S.  M.  MEDLER.    Electrolytic  liquid 
resistance. 

14503    W.  J.  HEWITT.    Pick  and  pick  case. 

14505  THE  INCANDESCENT  HEAT  CO.  LTD.  Conveying 
articles  into  and  out  of  the  heating  and  cooling 
chambers  of  annealing  furnaces. 

14507    H.  CARNE.    Rabbit  and  vermin  traps. 

14509    H.  G.  S.  DOBSON.    Metal  wrappers. 

14519    C.  C.  SMALL.    Producing  top  lifts.* 

14521    J.  TAYLOR.    Garden  hammock  chairs. 

14524    G.  R.  GILL.    Indicating  apparatus  for  maps  and  charts. 

1 1532  F.  KEMPE  and  DAMHORST  and  E.  UTHE.  Powder 
for  application  to  patterns.* 

14535    H.  G.  S.  DOBSON.    Metal-faced  tablets. 

14540  A.  B.  GREEN.  Filling,  producing,  and  sealing  of 
capillary  tubes. 

14549    R.  K.  SINCLAIR,    Cigarette  and  cigar  holders. 

14552  E.  E.  LOW  and  A.  W.  TOOLEY.  Displaying  advertise- 
ments. 

14556    T.  THOMSON.    Rotatable  shield  for  shaft  sinking. 

14563  T.  P.  KEENEY.  Treatment  and  utilisation  of  grass 
in  the  manufacture  of  chairs.* 

14664  T.  P.  KEENEY.  Treatment  and  utilisation  of  hemp 
for  the  manufacture  of  chairs.* 

14571     J.  PROSSER  and  D.  UPTON.    Calcining  kilns. 

14580  O.  R,  FISCHER.  Tubular  stands  for  music,  photo- 
graphic, or  like  purposes. 

14584  J.  G.  GLASSFORD.  Apparatus  for  separating  liquids 
of  different  densities. 

14592    W.  II.  WEBSTER.    Mops  and  mop  carriers. 

14596  G.  W.  COCKCROFT.  Devices  for  displaying  ladies' 
hats. 

14599    M.  F.  CHAMBERS.    Boer-cooling  apparatus. 
1 1. 6()3   J.  B.  SMITH,  jun.    Transit  sheds. 

1460.5  C.  H.  WARD.  Shields  for  the  protection  sf  horses' 
heads  from  the  sun. 

14610  R.    G.    SQTJIERS   and    E.    FISHER.  Tobacco-pipe 

stoppers. 

14611  F.  E.  DENNETT,  f  1 .  H.  NELSON,  and  F.  E.  NELSON. 

Anti-follling  paint. 
14625    C.  P.  DAVIS.    Mud  guards. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  August  21st,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Cleric,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

0504    STURGESS.    Variable-speed  gears. 

The  invention  consists  of  an  eccentric  or  compound  cpi- 
cycloidal  or  sun  and  planet  gear  in  which  each  planet  wheel 
is  meshed  or  geared  to  an  eccentric  round  the  common  hole 
or  planet,  forming  a  supplementary  sun  and  planet  system. 
These  ecentric  epi-cycloidal  systems  are  multiplied  at 
different  ratios  to  give  the  variations  required. 

10G64  EWEN  &  TOMLINSON.  Process  for  converting  wood 
cellulose  into  sugar. 

10789  GODFREY.  Apparatus  for  wrapping  cigarettes  with 
tin  foil  or  the  like. 

12949  BURKS  (Rohlfs,  partly).  Electric, apparatus  applicable 
for  exercising  and  therapeutic  purposes. 

13016  LOPPE  &  COMPAGNIE  GENE  RALE  D'ELEC- 
TRICITE  DE  CREIL.  Method  of  and  apparatus  for 
obtaining  a  constant  potential  current  from  a  variable- 
speed  dynamo.  [Date  applied  for  under  Internationa] 
Convention,  November  10th,  1903.] 

A  secondary  dynamo  serving  to  reduce  the  voltage  is 
arranged  upon  a  second  shaft.  The  voltage  in  the  auxiliary 
dynamo  is  opposite  to  that  of  a  battery  excited  by  the 


current  of  the  principal  dynamo;  the  inducing  winding  of 
the  latter  is  taken  from  the  battery  of  accumulators  and  the 
armature  of  the  auxiliary  dynamo  is  interposed  in  the 
circuit. 

13029    GIBBINS.    Treatment  of  plastic  material  for  pills  and 

the  like  and  apparatus  therefor. 
130G0    SAM  ANN.    Lubricators  or  oil  cups. 

The  invention  consists  of  a  lubricator  for  cycles,  etc.,  in 
which  the  case  of  the  lubricator  is  covered  by  a  lid  which  Ls 
pulled  down  by  the  action  of  an  internal  spring  bedding  in 
a  shoulder  which  surrounds  the  interior  of  the  casing. 

13095  STERN.  Means  for  allowing  the  passing  of  one  vehicle 
by  another.  [Date  applied  for  under  International 
Convention,  June  11th,  1903.] 

1319!)    MASTER.    Spring  wheel  for  vehicles. 

13017  LOPPE  &  COMPAGNIE  GENERALE  D'ELEC- 
TRKTTE  DE  CREIL.  Method  of  and  apparatus  Eor 
obtaining  a  constant  potential  current  from  a  variable- 
speed  dynamo.  [Date  applied  for  under  International 
Convention,  February  20th,  1904.] 

The  improvement  consists  therein,  that  a  second  excitation 
winding  A  taken  from  the  terminals  of  the  battery  is  pro- 
vided for  the  voltage-reducing  dynamo  B,  so  that  as  the 
charge  advances,  the  charging  current  diminishes;  the 
connections  are  made  in  such  a  manner  that  when  the  train 
stops  or  has  has  not  yet  attained  a  certain  velocity,  the 


lamps  are  supplied  by  the  battery,  but  after  this  velocity 
is  revealed,  the  lamps  are  supplied   by  the  generating 


dynamo  C;  to  that  purpose  an  interrupter  D  and  a  pre- 
determined resistance  E  are  provided. 

13041    APPLETON  &  OULTON.    Combination  of  gearing. 

The  combination  of  gearing  for  reducing  speed  and  gaining 
power,  as  well  as  for  reversing  motion,  comprises  a  device  A 
for  applying  power,  planet  wheels  B,  sun  wheels  C;  C  res- 
pectively attached  to  two  brake  drums,  one  on  either  side, 


spur  wheels  on  the  shaft  to  be  driven,  and  a  clutch  D.  The 
pulley  E  rotating  in  one  direction,  the  reverse  motion  ol  the 
driven  shaft  is  obtained  by  holding  one  or  the  other  of  the 
wheels  C  stationary  by  means  of  the  respective  brake  drums. 

13227    LENNOX.    An  evaporator  for  evaporating  the  liquid 
in  brewers'  wash,  sewage,  waste  or  spent  dyes,  and  the 
like,  and  concentrating  the  solids  in  the  same,  the 
evaporator  being  also  applicable  as  a  smoke  washer. 
13253    CRAWFORD.     Manufacture   of   filaments   for  incan- 
descing electric  lamps. 
To  make  electric  lamp  filaments  tougher  and  handling 
in  the  making  easier,  a  substance,  such  as  nitro  cellulose, 
or  cotton  and  chloride  of  zinc  cellulose,  is  used  as  a  binder, 
and  secondly  binders  composed  of  the  denser  hydrocarbon  or 
organic  compounds. 

13222    ROW.    Air  filters. 

The  filter  consists  of  a  series  of  plates  so  shaped  and 
grouped  together  as   to  form    a  number    of  interrupted 
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passages  for  the  air  currents  I"  pass  through  for  breaking 
and  deflecting  them,  so  as  to  force  them  to  come  into  contact 


with  a  large  amount  of  moisture  in  order  to  be  washed  and 
cooled;  the  water  enters  the  filter  at  A  and  leaves  it  at  B. 


BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Electric  transformers,  reactances,  and 
the  like. 


/J  2  78M 


13280 


13283 


The  improvement  consists  therein  that  the  ooils  are 
eccentrically  disposed  around  the  legs  of  a  closed  core,  so 
as  to  leave  a  free  space  A  between  some  of  the  windings  in 
order  to  secure  a  good  ventilation. 

GRASSMANN  &  EBERHARDT.  Horizontal  water 
wheels.  [Date  applied  for  under  International  Con- 
vention, June  11th,  1903.] 
UNION  ELEKTRJCITATS-GES.  Means  for  supplying 
or  cutting  off  current  in  connection  with  single  or 
polyphase  alternating  current  electric  motors.  [Date 
applied  for  under  International  Convention,  June  30th, 
1903.] 


A  device  for  avoiding  short  circuiting  of  idle  coils  by  the 
supplying  or  cutting  off  of  the  electric  current,  consisting 
of  two  dissimilar  brushes  supplied  by  the  secondary  trans- 
formers A  which,  are  not  electrically  connected  to  each  other. 


In  one  kind  of  construction  bhe  similar  brushes  are  connected 
directly  or  by  rough  resistances;  the  primary  of  t lie  trans- 
formers need  not  be  separate. 

13538    BERRIDGE.    Boot  and  shoe  machinery. 
13564    JOHNSON-LUNDELL   ELECTRIC  TRACTION  CO. 
LTD.  (Lang).    Regulation  of  electric  motors. 
The  improvement  consists  in  the  magnet  A  being  energised 
by  the  regenerated  current,  which  holds  the  lever  B  against 
(lie  force  of  a  spring  in  such  a  position  that  the  change-field 
cylinder  D  is  in  the  compound  connection,  and  as  soon  as  the 


regenerated  current  is  exhausted,  the  magnet  is  de-energised, 
and  by  the  backward  force  of  the  spring  the  lever  goes  in 
the  other  direction  and  effects  the  series  connection ,  in  order 
to  obtain  a  greater  efficiency  for  the  running  of  the  motor. 
The  spring  device  may  be  replaced  by  an  electrical  one. 

13574    STEUART.    Rock  drills  and  the  like. 

The  drill  is  projected  backward  and  forward  by  two  sets 
of  cams  acting  upon  collars  on  the  drill  spindle.    One  pair 


of  cams  A  urges  the  drill  forward,  and  another  pair  B  back- 
ward. A  slight  turning  movement  is  imparted  to  the  drill 
on  the  backward  stroke. 

13579  SHERARD  COWPER-COLES  &  CO.  LTD.,  and 
COWPER-COLES.  Deposition  of  metals  or  metallic 
compounds  upon  metals  or  metallic  articles. 

13585  LATOUR.  Electric  motors.  [Date  applied  for  under 
International  Convention,  June  19th,  1903.] 

Motors  of  the  repulsion  type  are  transformed  in 
induction  motors  by  closing  of  one  or  more  interrupters 
arranged  in  such  a  manner  that  they  permit  of  6hort 
i  ireuiting  the  rotor  through  brushes  cither  upon  itself  or 
upon  an  external  E.M.F.  witho.it  it  being  necessary  to 
displace  the  brushes  or  to  open  the  previous  circuits. 


13822 


13831 
13873 
1 3962 
14016 


HENDERSON.    Treatment  of  sewage. 

WHITTAKER  and  C.   WHITTAKER  &    CO.  (1900) 

LTD.      Manufacture    of   peat   fuel    and  apparatus 

therefor. 
BRIOT.    Automatic  looms. 
KAY.    Inverted  incandescent  gas  burners. 
ANNAND.    Rotary  web  printing  and  folding  machines. 
BOULT  (United  Shoe  Machinery  Co.).    Machines  for 

securing  a  welt  or  a  rand  to  stock  in  the  manufacture 

of  boots  and  shoes. 
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13874    PRESTON  &  GREEN.    Direct-acting  pumps  for  com- 
pressing air  or  gas. 

To  render  the  work  of  compression  more  uniform  in  a 
Westinghouae  or  other  compressor  pump,  a  loaded  valve 


1XW/M 


is  used  in  connection  with  the  pump  piston  for  admitting 
compressed  air  or  gas  from  one  side  of  the  piston  to  the 
other  during  one  stroke. 

11035    DAVIS.  Pumps. 

A  chamber  or  vessel  is  provided  betweaen  the  oscillating 
mechanism  and  the  main  suction  and  delivery  valves,  a 
flexible  diaphragm  is  arranged  in  said  chamber  so  as  to 


separate  the  clean  water  on  one  side  from  the  liquid  on  the 
other  sid* — that  in  connection  with  the  main  suction  and 
delivery  valves. 

14163    MERZ    <t    REDMAN.     Movable   overhead    frogs  or 
switches  for  electric  railways  and  tramways. 

Upon  the  frog  is  mounted  an  electro  magnet  A,  one  end  of 
whose  coil  may  he  attached  to  the  body  of  the  frog  and  the 
other  end  to  the  trolley  wire.    The  armature  of  the  eleotro 


magnet  is  connected  with  the  tongue  of  the  overhead  frog 
or  switch,  and  a  counter  spring  may  serve  to  move  the 
armature  in  the  opposite  direction  to  that  of  the  pull  of  the 
electro  magnet. 

14376    WHEATLEY  (Garon).    Nailing  machines  for  boots  and 
shoes. 

14368    1BBOTSON.    Automatic    coupling  devices  for  railway 
and  similar  vehicles. 
The  coupling,  adapted  for  automatic  as  well  as  manual 
operation,  consists  of  a  bi-part  link  hinged  at  or  near  its 


centre  and  titled  with  a  spiing  anil  wedge.  The  purpose 
of  these  latter  are  to  link  the  link  out  straight  at  a  level 


determined  by  the  position  of  the  wedge, 
of  modifications  are  described. 


A  great  number 


14721    (.'OLE.      Means   of  cooling  the  working  cylinders  of 
internal-combustion  engines. 

In  an  engine  wherein  the  working  cylinder  is  provided 
with  a  cooling  jacket  through  which  a  liquid  cooling  medium 
is  jocrmitted  to  circulate  in  a  closed  circuit,  a  pipe  A  is 


employed  through  which  is  pumped  cool  air,  so  that  it 
passed  through  the  said  liquid  cooling  medium  in  such  a 
manner  as  to  prevent  the  temperature  of  the  liquid  rising 
to  such  a  degree  as  to  impair  the  efficiency  of  the  cooling 
jacket. 

15507    NICHOLS.    Distributing  valves  of  fluid-pressure  motors. 

This  is  operated  by  the  fluid  driving  the  motor  and  com- 
prising a  valve  of  the  piston  type  with  auxiliary  ports  and 


channels  communicating  between  the  ends  of  the  valve  and 
opposite   ends  of  the  cylinder  and  other  auxiliary  ports 
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communicating  between  the  ends  of  the  valve  and  similar 
ends  of  the  cylinder,  whereby  the  live  and  exhaust  fluid 
from  the  cylinder  are  respectively  caused  at  each  stroke  of 
the  piston  to  alternately  act  on  said  valve  to  operate  the 
same. 

14458    McKELLEN.    Reflector  hand  cameras. 
J  151  t    Is  AYLOR  &  HALL.    Looms  for  weaving  chenille  or  pile 
fabrics. 

14513    MONTEATH  &  ORMISTON.    Billiard  tables. 

14599    KIRKBRIDE  &  HOYLE.  Spittoons. 

15342    BARACLOUGH.      Manufacture    of   wood    blocks  for 

paving  roadways,  footways,  flooring,  and  the  like. 
15535    BRECKNELL.    Weighing  machines. 
15566    RUBIN  &  JANOWITZ.    Clasps  for  suspending  wearing 

apparel  on  the  person. 
15585    TURNER.    Apparatus  for  sanding  rails. 

This  apparatus  consists  of  a  vertical  cylinder  which  com- 
municates with  a  sand  hopper  which  is  provided  with  a  rubber- 
faced  valve,  a  spindle,  and  spring  that  holds  the  valve  to  its 


seat  and  to  which  are  attached  agitating  lingers  A  for  dis- 
turbing the  sand.  The  apparatus  is  operated  by  means  of 
the  plunger  B  being  pressed  down  by  the  foot  of  the  driver. 

15616    CROMPTON    &    CO.   LTD.,    and  GOLDSCHMIDT. 
Single-phase  alternate  current  motors. 
To  ensure  sparkless  working  a  wide  gap  is  formed  in  the 
middle   of  the  poles  of    a  single-phase  alternate  current 
motor,  so  that  the  armature  coil,  the  circuit  of  which  is 


about  to  be  broken,  shall  at  that  moment  be  moving  in  a 
neutral  zone  quite  free  from  any  magnetic  induction.  For 
the  same  purpose,  the  armature  winding  is  connected  to 
resistance  coils  to  close  the  armature  circuit. 

15644    HANLON.    Boot  and  shoe  heels. 

15660  MORTON.  Revolving  pads  for  the  heels  of  boots  and 
shoes. 

15698    NUTTING.    Gas  stoves  and  the  like. 

15795  RIETER-BODMER.  Manufacture  of  artificial  stone 
pipes,  tiles,  corrugated  plates,  flat  plates,  relief  pieces, 
vessels,  and  the  like,  and  in  apparatus  therefor. 


15701    ALLGEMEINE  ELEKTRICIT ATS-G ES.  Instruments 
for  determining  the  drop  of  potential  in  electric  trans- 
mission systems.      [Date  applied   for  under  Inter- 
national Convention,  July  14th,  1903.] 
The  invention  consists  in  providing  an  indicator  for  deter- 
mining the  difference  of  potential  without  the  use  of  test 
wires.    This  drop  is  dependent  on  the  magnitude  of  the 
current,  and  also  on  the  phase  displacement  between  the 
current    and  voltage.      An  instrument    of  the  wattmeter 
principle  has  one  of  its  coils  connected  to  a  source  of  con- 
stant potential,  and  the  other  to  carry  a  live  current,  in  com- 
bination with  capacity  added  to  one  circuit  of  the  meter  of 
such  magnitude  that  the  time  constant  of  this  circuit  is 
equal  to  that  of  the  transmission  line. 

15898    COLDWELL.    Varnish,  enamel,  or  paint  can. 
15975    ROWLANDS.    Washable  hats,  applicable  also  to  wash- 
able garments. 

15997  MACFARLANE.  Implement  for  ridging  land,  also 
applicable  as  a  cultivator  and  horse-hoe. 

16212  BLUNT.  Bridges  and  mutes  for  zither-banjoes  and 
banjoes. 

16303    BAMFORTH    &    ROY.     Means    for    governing  or 
regulating  the  speed  of  pumping  engines  and  other 
motors  operating  gear-driven  machines. 
In  order  that  the  engine  or  motor  speed  may  be  regulated 
to  vary  the  power  occording  to  the  position  of  the  pump 
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stroke,  a  swinging  lever  is  oscillated  by  the  moving  cross- 
head  of  the  pump,  the  swinging  lever  working  a  weighted 
throttle  valve  to  regulate  the  admission  of  steam. 
16357    MAUSSHARDT.     Outlet    swinging   and   fixed  escape 
galleries  and  roller  floors  for  theatres,  music  halls, 
and  the  like. 

16408  BRITISH  THOMSON-HOUSTON  CO.  LTD.,  AVAR- 
WICK  MACHINERY  CO.  LTD.,  and  SAMUELSON. 
Electric  circuit  controllers  especially  applicable  in  con- 
nection with  the  governing  of  clastic-fluid  turbines. 


To  control  the  electro  magnetically-operated  valves  of 
steam  turbines,  a  circuit  controller  is  fitted  with  a  cam 
cylinder,  adapted  to  actuate  switch  members  in  a  pre-deter- 
mined  order.  The  switch  members  are  so  made  that  they 
open  the  circuit  with  a  quick  movement. 
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16548    SINCLAIR.    Combined  metal  cutting,  drawing,  stamp- 
ing, and  embossing  tools. 

For  forming  ring  covers  for  canisters,  etc..  the  centre 
part  of  the  top  die  is  formed  as  a  combined  cutting,  drawing, 
and  embossing  tool  instead  of  a  mere  punch  for  cutting  out 


the  disc  centre  of  the  ring  cover.  The  upper  and  lower  dies 
of  the  above  combined  tools  arc  each  formed  of  two  or  more 
parts  and  with  the  customary  spring,  compressing,  and 
plunger  rings. 

10657a  BTJTTERFIELD.  Compositions  for  coating  roads, 
walls,  pipes,  and  other  surfaces.  [Date  applied  for 
under  Patents  Rule  9,  July  28th,  1904.] 

16661  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Starting  resistances  for  electric 
motors. 


A  number  of  resistance  bobbins  are  mounted  on  the  rotor 
with  their  axes  parallel  with  the  shaft.  Axially  movable  con- 
tacts are  arranged  for  engaging  the  peripheries  of  said 
bobbins. 

16673    YON  MEDVECZKY.    Production  of  motive  power. 
16802    MACM1LLAN  &  CAMPBELL.    Apparatus  for  feeding 

lambs  and  calves. 
16940    MULLER  &  JARCK.    Heat  non-conducting  material. 

The  material  is  for  use  in  covering  boilers,  steam  pipes, 
etc.,  and  oonsists  of  refractory  clay,  fibres  of  amtanthus, 
infusory  earth,  ground  cork,  vegetable  fibres,  yeast,  and 
sulphate  of  alumina,  or  other  analogous  materials.  These 
form  a  moist  tenacious  mass  which  is  ready  for  use. 


16823    FULL  AGAR.  Turbines. 

The  turbine  drums  are  secured  at  one  part  only  of  their 
length,  so  that  the  remainder  is  free  to  expand  longitudinally 


in  relation  to  the  shaft,  the  drums  being  maintained  con- 
centrically with  the  shaft  by  suitable  means.  A  number 
of  modifications  are  described. 

169U4    WILLS.    Steam  generators. 


The  boiler  comprises  an  upper  steam  drum  and  three  lower 
steam  and  water  drums,  and  arc  connected  by  banks  of 
tubes  as  shown.  Baffle  plates  direct  the  course  of  the  hot 
gases. 

17251  CHARLES  WALMSLE Y  tV  CO.  LTD.,  and  WALMS- 
LEY.  Grinding  machines  or  apparatus  for  producing 
coned  or  barrelled-shaped  surfaces  on  cylindrical 
articles. 


This  apparatus  is  for  producing  coned  or  barrelled-shaped 
surfaces  on  cylindrical  articles,  and  consists  of  a  bed  in 
which   is  a  travelling   carriage   on  which   is  mounted  a 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


swivelling  table,  a  headstock  thereon  that  is  capable  of 
adjustment  and  carrying  a  grinding  wheel  and  pulley,  and 
means  are  provided  for  raising  the  grinding  wheel  by  the 
action  of  a  triangular  frame  and  inclined  paths  arranged 
so  as  to  give  differential  motion  to  the  aforesaid  table. 

17035    BAHM ANN.    Calculating  machines. 

17140    RTJSHTON.     Mechanism  for  rotating  and  traversing 

the  grinding  rollers  of  carding  engines. 
17152    HO  WORTH  (Soc.  Francaise  de  la  Viscose).  Apparatus 

for  the  manufacture  of  threads  of  artificial  silk. 
17158    SUGDEN&  CLAYTON.    Spinning  mules  and  jennys. 
1725.'    CHARLES  WALMSLEY  &  CO.  LTD.,  and  WALMS- 

LEY.    Double-acting  piston  pump. 

The  pump  has  a  barrel  with  delivery  valves  at  or  near 
each  end  with  port  holes  at  or  near  the  centre  of  the  barrel 
so  arranged  that  when  these  central  ports  are  uncovered  by 
the  motion  of  the  piston  a  direct  passage  or  connection  is 
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17325  HARBISON.  Mechanism  for  indicating  the  speed  of  a 
motor  car,  motor  cycle,  or  the  like  and  for  recording 
such  indicated  speed. 
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opened  to  the  delivery  valves,  and  on  the  return  motion  of 
the  piston  a  direct  passage  or  connection  is  opened  to  the 
delivery  valves,  and  on  the  return  motion  of  the,  piston,  when 
the  central  ports  are  covered  by  the  air,  gas,  or  fluid 
collected  in  the  barrel  is  forced  out  or  expelled  through  the 
delivery  valves. 

17291    TROGER.    Slide  rule. 

17330  MITCHELL.  Process  oi  removing  grease  from  cotton 
waste. 

17336    MARLOR.    Method  of  ventilating  hats  and  in  means  for 

producing  such  ventilated  hats. 
17361    BARTLETT.    Incandescent  gas  arc  lamps. 
17370    RUSAGER.    Revolving  cement-burning  furnaces. 
17379    JOHNSON.    Manhole  covers  and  the  like. 

The  cover  frame  is  recessed  so  as  to  form  an  underface  on 
each  of  the  sides  by  which  the  frame  can  be  mounted  in  the 
brickwork  setting,  and  a  continuous  channel  thus  be  formed 
to  protrude  within  which  a  second  or  inner  cover  may  lie. 

17397    WILLIAMS.    Acetylene  gas-generating  plants. 

die  apparatus  consists  of  an  outer  tank,  having  a  portion 
divided  off  by  a  partition,  where  water  is  admitted  to  the 
carbide  and  the  generation  of  gas  takes  place,  and  a  portion 
where  the  gas  is  collected  and  washed  by  passing  through 
water.  A  purifier  is  also  provided  in  the  opposite  end  of 
the  vessel  and  made  gas  tight  by  a  water  seal. 

174.62  PICKUP  &  KNOWLES.  Cams  for  machines  lor  print- 
ing fabrios. 

171(13  ELLIOTT.  Combined  trivet  and  fuel  cconomiser  for 
use  in  connection  with  domestic  firegrates,  ranges, 
and  the  like. 

17111(1  HEBBLETHWAITE.  Drawers  and  the  like  for  personal 
wear. 

17178    MARSDEN.    Electric  light  fittings. 


A  governor  is  operated  from  the  engine,  a  cap  is  provided 
on  the  governor  so  as  to  take  up  only  the  sliding  move- 
ment of  the  spindle;  this  cap  is  provided  with  eyes  to  which 
are  secured  cords  A,  these  cords  passing  oyer  guide  pulleys 
and  connected  at  their  other  ends  to  the  indicator. 

17102    DEWRA.NCE  &  WALL.    Equilibrium  valves. 


Two  disc-shaped  heads  of  equal  effective  areas  arranged  to 
work  in  relation  to  cut-off  rings  whereon  the  heads  seat 
and  exert  equal  efforts  in  opposite  directions. 


17504 

1 7515 
17537 

I  7555 
1 7562 
17566 
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PREMOSELLI  &  BOSSALINI.    Apparatus  for  drying 

macaroni  or  the  like. 
FLETCHER.    Water  motors. 

WEBB.    Apparatus  for  counting  and  registering,  chiefly 

designed  for  colliery  use. 
MACNEIL.    Manufacture  of  golf  and  other  balls. 
WHITE.    Printing  telegraphs. 

GREEN.  Machine  or  apparatus  for  separating  dust  and 
other  impurities  from  chaff,  grain,  malt,  and  the  like 
materials. 

LEWIN.  Skimming  and  dredging  implement  for  use  in 
cleaning  sheep-dipping  baths,  ditches,  ponds,  and  the 
like. 

ARROW  SMITH.  Instep  supports  or  arch  props 
for  insertion  in  boots  and  shoes.  [Date  applied  for 
under  International  Convention,  August  15th,  1903. J 
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17511    SIMS.    Carburetters  lor  internal-combustion  engines. 

The  carburetter  is  fitted  with  a  petrol  nozzle  comprising1 
a  tube  and  au  external  casing,  the  casing  being  adapted 


to  slide  uyou  the  tube.  The  latter  is  fitted  with  a  number 
of  needles  which  are  arranged  to  enter  corresponding  recesses 
in  the  end  of  the  casing 

17573    WITCOMBE.    Tackle  for  lowering  or  hoisting  sacks  or 
other  articles. 

Two  drums  with  ropes — each  being  wound  up  by  the  unwind- 
ing of  the  other — are  mounted  on  a  spindle.  The  arrange- 
ment is  so  made  that  the  length  of  the  rope  to  any  floor 
may  be  adjusted.    For  that  purpose  a  lever  A  with  pivoted 
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links  disconnects  the  clutch  E  and  connects  the  clutch  C, 
the  pulley  D  effecting  the  rotation  of  the  loosely-mounted 
drum;  the  clutch  C  effects  the  normal  working;  lever  A  and 
pulley  D  can  be  operated  from  any  floor  by  ropes  guided  on 
suitably-placed  pulleys. 

17649  McDOUGALL  &  McDOUGALL.  Cases,  canisters,  or  the 
like  vessels. 

17651  LINZEL  &  BISCHOPF.  Process  for  the  production, 
from  fermented  fluid,  of  a  drink  free  from  alcohol,  by 
means  of  a  vacuum. 

17G21    VEEITYS  LTD.,  and  WORSLEY.    Electric  car  lamps. 

This  arc  lamp  consists  of  a  crown  plate  and  a  bed  plate 
rigidly  coupled  and  distanced    by    vertical   rods;  carbon 


holders  guided  on  said  rods  in  their  movements  and  solenoids 
whose  coiis  lie  in  spaces  between  the  rods  are  fitted  with 


mita* 


a 


dash-pots  applied  between  the  underside  of  the  coils  ana 
the  top  side  of  the  bed  plate. 

17625    SMALL  &  FRICTIONLESS  ENGINE  PACKING  CO. 
LTD.    Separator  and  filter  for  mixed  liquids. 

The  apparatus  for  separating  oil  and  water  comprises 
three  chambers  or  compartments  placed  one  above  the  other, 
a  solid  partition  is  provided  between  the  highest  and  the 
central  compartments  and  a  perforated  or  porous  partition 


between  the  central  and  the  lowest  compartments,  a  pipe  or 
channel  leading  from  the  highest  to  the  lowest  and  a  further 
pipe  leading  from  the  lowest  compartment  to  the  outside  of 
the  apparatus. 

17681    SIIINGLER.    Vehicle  wheels. 

Angular  butts  are  formed  on  the  end  of  the  spoke>  for 
the  purpose  of  constructing  the  "heel  with  tangent  spokes 
giving  much  greater  strength  than  the  usual  wheel. 

17690    BBAMLEY.    Utilising  a  certain  waste  product  lor  the 
treatment  of  boiler  feed  water. 

A  liquid  for  treating  boiler  feed  water  is  obtained  by 
neutralising  with  barium  carbonate  or  barium  sulphide  the 
free  acid  contained  in  the  hydrochloric,  acid  solution  of  iron 
chloride  which  is  a  waste  product  of  galvanising  works. 
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1772(3    TAINE.    Tractors  for  agricultural  purposes. 

177;>8    PARSONS.    Telephone  switchboards. 

17764    HILL.    Means  for  regulating  electric  circuits. 

An  electro  motor  is  arranged  in  the  circuits  to  keep  the 
current  supplied  by  the  generator  which  supplies  current 
to  lamps  and  accumulators  constant,  so  as  to  generate 
opposing  electro-motive  force. 

17858    MILLER.    Fire-extinguishing  appliances. 
17863    HART.    Paper  and  fabric  fastener. 
17876    TONGUE.    Attachment    of  ear-rings    and    such  like 
articles. 

17906    ZUIDERHOEK.    Process  for  the  manufacture  of  coke 
briquettes. 

17952    WILLIS  (Miller).    Bedsteads  for  invalids. 
17973    WILSON.      Apparatus  especially  adapted    for  use  in 
softening  and  purifying  water. 

The  apparatus  consists  of  a  tank  which  is  provided  with 
a  float  which  actuates  a  valve  having  a  hollow  tubular- 
slotted  shank  for  controlling  the  flow  of  water  from  the 


tank  and  a  similar  valve  in  a  vesesl  containing  chemicals, 
this  valve  being  also  actuated  by  the  float,  so  that  the  flow 
of  chemicals  varies  directly  as  the  flow  of  water. 

17976    BEAUMONT.    Construction  of  wheels. 

For  taking  up  shrinkage  of  the  felloe  a  wedge-shaped  plug 
is  provided  between  adjacent  segments  of  the  felloe,  the  plug 
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being  mounted  on  bolts  extending  inwardly  from  the  tyres, 
the  outer  end  of  the  bolt  being  provided  with  nuts  by  the 
tightening  of  which  shrinkage  is  taken  up. 

17984  GRIFFITH.  Method  of  and  apparatus  for  effecting 
the  destruction  of  pathogenic  organisms  in  water  or 
other  liquids. 

18001    SPENCER.    Devices  for  screening  coal  and  the  like. 
18009    MARTIN.    Waist  belts. 

18074    YOUNG.    Detachable  solos  for  golfers'  boots. 
18096    ABEL  (Act.-Ges.  fur  Anilin  Fabrikation).    Process  of 
dyeing  leather. 

18463    PETERS  &  ELKINGTON  &  CO.  LTD.    Loose  metal 

grid  to  fit  glass  or  china  jugs  or  like  utensils. 
18574    STEWART.    Sliding  sash  windows. 

18697  COCKILL  &  COCKILL.  Rubber  leathers  for  sliver  con- 
densing machines  or  apparatus. 

18005  STEWART  &  STEWARTS  &  LLOYDS  LTD.  Dis- 
engaging gear  for  gapped  rolls  in  the  manufacture  of 
weldless  tubes. 

Comprises  two  sets  of  split  rings  and  an  outer  enclosing 
ling,  the  ends  of  the  mandril  and  pusher  bar  being 
temporarily  secured  by  one  of  the  split  rings  and  the  outer 


enclosing  ring  being  gradually  driven  back,  and  the  split 
rings  freed  by  a  striking  bar  against  which  the  outer  ring 


at  each  throw  of  the  pusher  bar  by  this  reciprocating,  and 
step  by  step  set  up  by  the  gapped  rolls  and  feeding  carriages. 

18106    WILLSON.    Automatic  gas  buoy. 

The  water  flowing  into  the  generator,  through  an  opening 
A  and  by  way  of  a  valve  B,  comes  in  oontact  with  the 
carbide  in  the  generator,  and  gas  is  produced,  which  by  way 
of  the  pipe  C  is  conveyed  to  the  burner;  as  the  pressure  of 


gas  increases  within  the  generator  water  is  expelled  by  the 
same  way  it  flowed  in,  the  production  of  gas  decreases,  the 
water  flows  in  again  and  so  on;  thus  the  lime  is  automatically 
purged.  The  refilling  with  carbide  is  performed  through  the 
opening  D,  after  the  valve  B  has  been  shut  by  means  of 
screwing  the  rod  E. 

18851    GARDNER.    Box  for  tooth  powder  and  other  powders. 

18863    FERGUSON.    Trouser  clips. 

18955  HUTCHISON  &  LAWSON.  Heat  non-conducting 
mattress  and  means  for  securing  same  in  position  on 
boilers,  steam  pines,  and  the  like. 
JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  azo  colouring  matters,  and 
of  intermediate  products  relating  thereto. 
GUYON.    Cyclometer  guard. 

IMRAY    (Basle    Chemical    Works).      Manufacture  of 

indoxyl.  its  homologues  or  their  derivatives. 
BOULT  (Hulsberg  &  Co.).    Impregnation  of  wood  and 

other  porous  materials. 
ARNOLD.    Catheters  and  the  like  instruments. 
PRUCE.    Telescopic  casement  and  similar  stays. 
JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  discharging  pastes  for  the 
discharge  of  dyed  textile  fabrics. 
HARDMAN  &  HARDMAN.    Fluid  tap. 
Projections  A  on  the  plug  of  the  tap  engage  when  the  tap 
is  off  with  slots  on  the  body,  the  engagement  being  effected 
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by  a  spring  which  presses  the  plug  into  the  body  and  thereby 
keeps  it  normally  tight  and  prevents  leakage.    One  side  of 


the  slots  has  an  inclined  face,  so  that,  when  the  tap  is 
required  to  be  turned  on  the  projections  slide  over  these 
inclined  surfaces. 

20374  EDMUNDS.  Means  in  connection  with  motor  cars  and 
other  vehicles  for  preventing  the  dissemination  of 
dust  thereby. 

A  hollow  flat  plate  containing  a  double  thickness  of  some 
absorbent  material  which  is  kept  in  a  wet  state  by  means  of 
a  small  pipe  from  a  water  tank  which  is  hung  behind  each 
wheel  of  the  car,  thereby  collecting  the  greater  part  of  the 
dust  thrown  up  and  holding  it  till  it  cakes  and  falls  off. 

20504    BIBB,  BIBB,  &  BIBB.    Portiere  rods. 
20C19    ALBANY  MANUFACTURING  CO.  LTD.,  and  LAMP- 
LOUGH.    Anti-vibration  devices  for  vehicles. 

Arms  are  pivoted  to  the  body  of  the  vehicle  and  to  the 
axle  and  to  each  other,  each  pivotal  point  consisting  of  a 
pivot  located  within  a  casing,  a  number  of  plates  surround- 


ing the  pivot,  some  of  which  are  couuerted  to  the  pivot  by 
means  of  a  feather  or  square,  on  the  pivot  and  the  others 
lifting  the  interior  of  the  casing,  the  plates  being  held  in 
I  ra  tional  contact  by  means  of  a  spring. 

209;-.7  TONES  LTD.  (Leverett  &  Ramsay).  Window  holders 
for  sliding  sashes. 

20788  ELEKTRIZITATS  ACT.-GES.  VORM  W.  LAH- 
MEYER  &,  CO.  Winding  for  monophase  or  polyphase 
alternating  current  electric  machines.  [Date  applied 
for  under  International  Convention,  November  12th, 
1903.] 

The  improvement  consists  therein,  that  the  secondary  of  a 
transformer  A  is  inserted  by  means  of  a  coil  between  the 
first  and  last  coil  of  the  armature  winding  and  through  a 
commutator  B  connected  to  the  excitation  C,  the  primary 
of  the  said  transformer  being  inserted  in  the  circuit  of  the 


armature  coils;  this  compounding  current  allows,  owing 
to  the  transformer  arrangement,  potential  to  be  decreased 


by  increasing  the  intensity  of  the  excitation ;  the  invention 
can  l»e  applied  to  both  generators  and  motors. 

21012    COULERU-MEURI.    Speed  indicator. 

This  indicator  comprises  an  index  and  means  for  operating 
it  during  definite  periods  of  time  from  a  rotating  body 
(such  as  one  of  the  wheels  of  the  vehicle),  and  meaus  for 


starting  and  afterwards  automatically  stopping  the  said 
operating  means,  and  for  enabling  the  index  to  be  returned 
to  the  zero  position. 

21337    WEST.    Tying  materials  for  flowers,  plants,  and  trees. 

21361    MUGFORD  Jc°MOODY.    Collar  for  personal  wear. 

22070    DT  SPIRITO  &  PALANCA.  Lathe. 
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which  turns  the  point,  and  the  other  does  the  screwing  of  the 
shank  of  the  screw,  and  means  are  provided  which  cause  the 
penetration  of  the  blade  B  in  successively  growing  degrees  in 
t  he  screws,  being  controlled  by  the  shafts  which  receive 
motion  from  the  driving  shaft  of  the  chuck. 

22100    ELECTRIC  AND  ORDNANCE  ACCESSORIES  CO. 

LTD.,  and  HALL.  Certain  parts  of  electrical  circuit 
breakers  and  automatic  switches. 

The  circuit  breaker  is  provided  with  a  catch  A  mounted 
upon  a  pair  of  supplementary  links  which  serve  as  swinging 


carriers  for  said  catch,  and  are  themselves  connected  through 
the  medium  of  a  further  link  to  the  hand  lever  of  the  appli- 
ance. 

23057  FLORA  MARIE,  DUCHESSE  DE  TOURAINE  AND 
DOUGLAS,  nee  HAMILTON.  Combined  hinge  and 
stay.  [Date  applied  for  under  International  Con- 
vention, February  loth,  1904.] 

23152  STEVENS.  Construction  of  letters,  signs,  and  like 
advertising  displays. 

23791  HARRIS  &  SHELDON  LTD.,  and  SHELDON.  Win- 
dow, shop,  and  like  liftings  for  displaying  goods  and 
other  analogous  uses. 

21437  WARRICK  (Jablonsky).  Apparatus  for  making  loosely- 
compressed  tablets  for  cachets. 

2 10 1 2  ROSENHEIM.  Means  for  operating  and  securing  win- 
dows. [Rights  under  Patents,  etc.,  Act,  1901,  not 
granted.] 

25950    STROUD.    Coin-collecting  device  and  system  for  tele- 
phone exchanges. 
20293    ALLGEMEINE    ELECTRICTTATS-GES.  Dynamo 
electric  generators.    [Date  applied  for  under  Inter- 
national Convention,  December  3rd,  1903.] 
This  invention  relates  to  the  generators  used  in  connection 
with  accumulators  in  train  lighting  systems,  etc.,  and  con- 
sists of  two  windings,  one  of  which  is  supplied  with  current 
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from  the  battery,  and  the  other  from  the  dynamo  armature, 
whereby  a  certain  excitation  of  the  dynamo  field  is  attained 
at  starting  and  a  dangerous  increase  of  voltage  in  the 
armature  is  prevented,  while  only  a  small  amount  of  current 
is  taken  from  the  battery  for  excitation. 

26927  Mo M  ANUS.  Bottle  closures  and  the  like.  [Date  applied 
applied  fur  under  International  Convention,  May  24th, 
1904.] 


27103  LOEBELL.  Process  for  the  preparation  of  oils  and  fats 
containing  iodine  and  sulphur. 

27528  MARKS  (Goldman).  Apparatus  for  distributing  pul- 
verulent material. 

27533  MARKS  (Goldman).  Apparatus  for  treating  fibrous 
materials. 

27649    BELL.  Rail  joints  for  collieries,  quarries,  light  railways, 

and  the  like. 
28120    BULL,  BULL,  &  BULL.    Ball  taps. 

The  ball  tap  consists  of  a  body  part  carrying  the  ball 
lever,  a  long  seat  projecting  at  one  end,  a  sleeve  valve 


actuated  by  said  ball  lever  having  a  removable  cap  con- 
taining a  resilient  washer.  The  illustrations  show  the  ball 
tap  valve  opened  and  closed  respectively. 

28484    WILLIS  (White).    Machines  for  distributing  fertilising 

substances. 

28576    GAJARDO.    Bottles  to  prevent  refilling. 
28611    RICE.      Gas    actuated    or    hydrocarbon  rock-dri'liug 
machinery. 


This  rock  drill  is  a  double-acting  gas  or  oil  motor.  A  is 
the  entrance  valve  and  B  B  the  exhaust  valves,  which  are 
governed  by  means  of  the  diaphragms  C  C,  owing  to  the 
movements  of  the  two  pistons  as  shown  in  the  diagram. 

28763  BOULT  (Troy  Laundry  Machinery  Co.  Ltd.).  Machines 
for  shaping  collars  and  cuffs. 

29633  DE  NAEYKR.  Apparatus  for  dyeing  or  bleaching 
textile  materials.  [Date  applied  for  under  Inter- 
national Convention,  January  30th,  1904.] 

1905. 

1    STARRETT.    Cotton  gins. 
156    LINDQVIST.    Burners  for  petroleum  stoves  and  the  like. 
541    ZAPPERT  (Warp  Twisting-in  Machine  Co.).  Machines 

or  apparatus  for  twisting-in  new  warps. 
655    TAPPERT.    Closet  seat  guards. 

694    GODSON.      Means  for   plugging   the  outlet   pipes  of 

cisterns.  ^ 
765    BOTHUNG.  Braces. 

1134  TOMKINSON  &  YOUNG.  Looms  for  weaving  tufted 
fabrics. 

1457  ARMSTRONG.  Process  in  the  manufacture  of  Keen's 
or  other  cements  having'  a  gypsum  base. 

1468  HILL.    Leaf  holders  for  loose  leaf  ledgers  and  the  like. 

1469  HILL.    Holding  means  for    the    leaves   of  loose-leaf 

ledgers  and  the  like. 

1598  MEYER.  Hosiery.  [Date  applied  for  under  Inter- 
national Convention.  February  4th,  1904.] 

1712  FENNER.  Marker  or  scorer  for  the  card  game  known 
as  bridge  or  brij. 

1776  McLEAN  &  PATER  SON.  Process  of  treating  and 
utilising  sewage. 

1812  BAYLES.  Pavements  or  the  like  composed  of  plastic 
material. 
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306    THOMAS  CAELYLE  LTD.,  and  McLEAN.  Safety 
device  for  power  presses. 


<a.  


Consists  of  a  moving  curved  or  other  bar  surrounding  or 
guarding  that  portion  of  the  press  where  the  dies  meet  and 
where  the  material  is  fed  by  hand  into  the  dies. 

618    FEY.    Method  of  controlling  the  feeding  mechanism  of 
electric  arc  lamps  of  the  open  and  enclosed  types. 
This  invention  consists  of  an  electro  magnet  A  and  an 
expansion  wire  or  strip  B,  the  electro  magnet  stretching 


the  wire  or  strip  B  which  is  afterwards  slackened  by  the  heat 
due  to  the  current  passing  through  the  wire  B,  or  by  the 
heat  imparted  by  the  arc  and  various  working  parts  of 
the  lamp. 

1889    SPIEES.    Circular  knitting  machines. 
1899    WILSON.    Ball-bearing  implement  for  cleaning  rifled 
guns  and  the  like. 
Consists  of  a  rod  and  a  gag  for  carrying  the  cleaning 
medium,  the  gag  being  mounted  on  ball-bearing  on  the 


1065    BUET.    Incandescent  electric  light  bulbs. 

A  double  incandescent  electric  light  bulb  having  a  pail 
of  vacuum  chambers  and  independent  filaments  therein,  the 


7065/OS 


bulb  having  a  continuous  tubular  ventilating  passage 
extending  into  both  chambers,  the  filaments  being  coiled 
round  the  tube. 

1912    KINSMAN.    Electric  railway  system. 

One  of  the  track  rails  of  a  line  of  way  is  divided  into 
insulated  sections  electrically  isolated  from  the  remainder  of 
the  system,  and  with  an  electrically-propelled  vehicle 
movable  along  the  track  rails.  A  working  conductor  is 
arranged  near  the  insulated  rail  or  at  a  safe  distance  from 
the  other  rail. 

1933    HANSEN,  MULLEE,  &  CAELSSON.    Apparatus  for 
effecting  the  exchange  of  shuttles  in  automatic  looms. 
2010    MIETTINEN.  Turbines. 


(\  ( 

m 
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rod  so  as  to  rotate  freely  relatively  to  the  rod  when  the 
implement  is  moved  lengthwise  of  the  bore  of  the  rifle  or 
gun  in  the  operation  of  cleaning. 


2354 

2427 
2592 


The  steam  turbine  consists  of  four  expansion  chambers 
with  tangential  steam  inlets  A  from  tube  B,  the  steam  being 
controlled  by  the  plug  cock  C.    When  this  is  turned  through 
half  a  revolution  the  engine  is  reversed. 
2090    ENDEES.    Taps  or  cocks. 

2265    GEUZE.     Mechanical   charging    apparatus    for  blast 
furnaces.    [Date  applied  for  under  International  Con- 
vention, October  28th,  1904.] 
KELLOGG.    Supports  or  suspenders  lor  hosiery  and 

other  apparel. 
TILTMAN.    Construction  of  walls. 
POLACK.    Solid  resilient  tyres. 

A  metal  band  is  inserted  in  a  solid  resilient  tyre  which  is 
mounted  on  a  metal  rim  between  a  fixed  flange  of  the  latter 
and  a  removable  ring;  the  band  is  made  of  uniform  thick- 
ness throughout,  and  one  of  the  lateral  surfaces  is  flush  with 
the  surface  of  the  tyre  and  is  in  contact  with  the  removable 
ring,  which  is  attached  to  the  rim  by  a  bayonet  joint. 

2608    LEWIS.    Wells  and  shafts  of  mines. 
2668    HOENSEY.    Chopping  and  cutting  blocks,  boards,  and 
the  like. 

2959    CEIQUI.    Door  releasing  apparatus. 

3001    FEASEE,  FEASEE,  &  FEASEE.    Footstep  bearings 

for  cop  winding  and  like  spindles. 
3070    MAEKS  (New  Jersey  Patent  Co.).    Composition  for  use 

in   the  moulding  of  duplicate   phonograph  records 

and  process  of  making  the  same. 


108         THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


2628    SCHOELLER.       Electric    ignition  arrangements  for 
explosion  motors. 
An  insulated  rod  projecting  into  the  explosion  chamber  is 
thrust  sharply  forward  by  a  flexible  rod  which  is  guided  in 
a  rigid  tube  and  actuated  by  a  cam  fixed  on  the  armature  of 


the  magneto  electric  machine.  This  sharp  advance  is  made 
at  the  moment  when  ignition  is  to  take  place.  Immediately 
after  ignition  the  pressure  of  the  gases  forces  back  the 
electrode  and  the  circuit  is  completed. 

3589  KING  &  ADVERTISING  MIRRORS  CO.  LTD.  Solder 
or  flux  whereby  ordinary  solder  can  be  used  to  solder 
aluminium. 

SIEMENS   &  HALSKE  AKT.-GES.    Manufacture  of 
tools  for  working  wood,  metal,  stone,  or  the  like. 
[Date  applied  for  under  International  Convention, 
February  25th,  1904.] 
HAILWOOD  &  HENRY.    Brushes  for  cleaning  miners' 

safety  lamps  or  the  like. 
WILD.    Hygienic  spittoons. 
GOERG  &  CHRIST.    Rock  drills. 

The  removable  top  is  locked  automatically  to  the  spindle 
by  a  movable  bolt  which  is  provided  with  a  catch  which 
engages  with  a  notch  in  the  top,  the  bolt  being  acted  upon 
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by  a  spring  to  keep  it  in  the  locked  position.  The  top  may 
be  removed  from  the  spindle  by  pressing  the  bolt  back 
against  the  influence  of  the  spring. 

3785    SILCOTT.    Twyer  iron.    [Date  applied  for  under  Inter- 
national Convention,  March  7th,  1904.] 
3826    NIELSON.    Device  for  threading  needles. 
3890    DEAL.    Meat  tenderers. 

3901    RUSS.    Machine  for  cleaning,  blacking,  and  polishing 

boots  and  shoes. 
4025    BURNS  &  FLEMING.    Wind  wheels. 
4168    BINES.    Telephone  transmitters. 

4268    WALLACE.    Tab  for  turning  leaves  of  books,  music, 

and  the  like. 
4377    DENNY.    Indoor  game. 

4394    YOUNG  &   WADDELL.    Wet  spinning  of  flax  and 

kindred  fibres. 
4542    RICHARDSON.    Cases  for  filing  documents. 
4660    JENSEN  (Worthley).    Washing  machines. 
4838    LEHMANN.    Metal  boxes. 
4842    HINRICHSEN.  Corsets. 
4851    MAHLER.    Gloves  and  the  like. 
4908    ATKINSON  &  THOMAS.    Trouser  stretchers. 
5245    MURPHY.  Dashers. 

5339    COOKE.    Moustache  guards  for  drinking  vessels. 

5403    FREISE.    Device  for  opening  the  slides  and  the  like 

which  close  the  shoots  of  dust  carts  . 
5409    VINDEN.    Apparatus  for  melting  asphalt. 
5558    KRAUTZBERGER.    Dust  collectors. 


4087    SELLERS,  WALLIS,  &  CAPEL.    Gas  generating  plant 
for  internal-combustion  engines. 


A  steam  generator  is  situated  in  a  chamber  A  through 
which  pass  the  hot  exhaust  gases  from  the  engine;  a  dip 
pipe  is  provided  communicating  with  the  generator,  and  a 
drip  cock  for  feeding  water  to  the  dip  pipe. 
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LEGRAND  &  CHAGNIAT.  Means  for  consuming 
smoke  in  furnaces  for  brewers'  coppers,  steam  boiler 
furnaces,  domestic  grates,  and  other  fireplaces. 
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The  fire  bridge  is  made  hollow  and  air  heated  therein 
is  discharged  through  tapered  slots  to  mix  with  the  pro- 
ducts of  combustion  from  the  furnace.  Various  modifications 
are  described. 

6071  AAE.  Locks.  [Date  applied  for  under  International 
Convention,  May  24th,  1904..] 

6128  JOHNSTON.  Edge  runners  for  crushing  ores  and  the 
like.  [Date  applied  for  under  International  Con- 
vention, May  24th,  1904.] 

6150  BAKEWELL.  Cabinets  for  photographs  and  like 
articles. 

6191    MACKAY.    Bottles  to  prevent  them  being  fraudulently 

refilled. 
6392    MUSSON.  Game. 

6540  AYLSWORTH.  Ear-trumpets.  [Date  applied  for 
under  International  Conventdon,  September  27th, 
1904.] 

6617  JONES.  Compositions  for  making  aerated  beverages. 
6651    HADDAN    (Firm    G.    Roth).     Explosives  containing 

aluminium  or  other  light  metals. 
6689    HERYNG.  Inhalers. 

6726    BAUDOT.    Scouring,  washing,  and  the  like  machines. 

[Date  applied  for  under  International  Convention, 
April  1st,  1904.] 

7039  HOFFSTEDT.  Machines  for  making  the  end  papers  of 
books.  [Date  applied  for  under  International  Con- 
vention. April  23rd,  1904.] 

7052    ANDERSON.    Mail  chutes. 
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7025    LENTZ.    Braking  and  reversing  gear  for  fluid-pressure 
turbines. 

A  number  of  tenons  A  are  provided  on  the  periphery  of 
the   wheel,    which  tenons  act   as  pistons  on    which  the 


antagonistic  fluid  acts  concurrently  with  the  reversing 
device  if  such  is  provided,  or  if  it  is  alone  serves  for  effecting 
the  reverse  and  acts  as  an  engine  for  rearward  movement. 

7317    MAITEE.    Sound-reproducing   disc    for  gramophones. 

[Date  applied  for  under  International  Convention, 

April  26th,  1904.] 
7385    ASHMORE.    Dampers   for  chimnies,  flues,    and  like 

purposes. 

7405  ELEKTEIZITATS  ACT.-GES.  VORM  W.  LAH- 
METER  &  CO.  Contact  devices  for  electric  switches. 
[Date  applied  for  under  International  Convention, 
May  9th,  1904.] 

The  piece  A  carrying  the  spring  contact  lug  is  provided 
with  an  arm  engaging  in  a  slot  in  said  lug  so  as  to  servo 


as  a  stop  preventing  excessive  movement  of  said  lug  away 
from  the  dium  or  barrel.  An  adjusting  screw  on  the  con- 
tact lug  is  provided  for  bearing  on  the  said  arm  and  forming 
a  stop  limiting  the  movement  of  the  lug  in  the  other 
direction. 

7589    PRICE.    Permutation  lock. 
7737    BOUSSAC.    Pneumatic  toy  arrows  or  darts. 
7793    SPILLER.    Hand  tool  for  use  in  planting  potato  and 
other  tubers. 

7835    JOHNSON  (Dye  Works  formerly  L.  Durand,  Hugueniii, 

&  Co.).    Manufacture  of  leuco-gallo-cyanine  dves. 
7886    BRANCART  &  MICHOTTE.    Machine  for  making  tiles 

for  lining  purposes,  with  holding  hooks. 
7993    MARKS  (Burt  Co.).    Sound  record  tablets  and  sound 

records  and  their  manufacture. 
8011    HIGGINS.    Portable  or  invalid  chairs. 
8035    DEWDNEY  &  STICKLAND.    Illustrated  geographical 

puzzle. 

8195  LTJSON.  Screws  for  fastening  gas  globes  and  the  like. 
8248    SOMERVILLE.    Non-refillable  bottles. 


7834  RENAULT.  Carburetters  for  iuterual-combustioii 
engines.  [Date  applied  for  under  International  Con- 
vention, January  7th,  1905.] 

The  spraying  nozzle  is  provided  with  several  outlets  for 
liquid  hydrocarbon  which  outlets  are  superposed,  and  com- 
municate by  a  separate  passage  provided  in  the  spraying 


nozzle  body  with  a  single  passage  connecting  the  spraying 
nozzle  chamber  with  the  chamber  containing  the  liquid 
hydrocarbon,  the  said  single  passage  being  arranged  below 
the  level  of  the  hydrocarbon  in  the  latter  chamber. 

8275  LAWRENCE.  Dust  and  glare  protectors  and  the  like. 
8304    BRAWN.    Construction   of   seats  and  seat  backs  for 

gardens,  omnibuses,  tramcars,  ships,  and  the  like,  and 

other  articles  made  of  slats. 
8376    HENTSCHEL.     Means  for  preventing   bottles  being 

refilled. 

8378    GREGORY  &  THOM.    Process  for  reclaiming  waste 

vulcanised  india-rubber. 
8400    FARZAND  - 1  -  DILPIZIR-I-DAULAT-I-ENGLISHIA, 

NAWAB    MUHAMMAD    HAMID    ALI  KHAN. 

Musical  instrument. 
8543    COOK  &  CHIPPERFIELD.    Apparatus  for  increasing 

and  equalising  the  pressure  of  gas. 
8606    KESTNER.    Centrifugal  fans. 
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The  wings  or  vanes  of  a  centrifugal  fan  increase  iu  width 
as  they  approach  the  boss  or  sleeve  to  which  they  are  con- 
nected, thus  making  the  wings  of  different  widths. 

8613  NISBETT.  Apparatus  for  electrical  drying  of  insulation 
of  electric  cables. 

8803  COTTON.  Apparatus  for  burning  liquid  fuel  in  con- 
junction with  steam. 

The  burner  has  four  compartments,  viz.  :  a  mixing  and  an 
insulated  check  valve,  chamber,  a  heating  coil,  and  a  retort. 
Means  are  provided  for  introducing  oil  into  the  burner  at 
the  same  pressure  as  the  steam,  also  the  coil  and  retort  are 
heated  for  gasifying  the  emulsion  of  oil  and  steam  prior 
to  its  emission  from  the  burner. 

8892  BOULT.  (McCain).  Cushioning  mechanism  for  recipro- 
cating beds. 

9124  ROCK.  Device  for  holding  photographic  cameras  upon 
their  stands  or  tripods. 

9133  JENSEN  (Allen).  Word-registering  devices  for  type- 
writing machines. 
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9195    SARGENT.    Brake  shoes. 

The  brake  shoe  comprises  a  detachable  head  provided  with 
a  socket,  and  a  brake  shoe  proper  composed  of  a  cast  wearing 
sole   and  a  steel  back  partially  embedded  therein  provided 


with  integral  lugs  made  by  punching  out  portions  of  the  back 
and  bending  them  up,  the  lugs  being  adapted  to  fit  into 
the  socket  in  the  head. 

9233    THOMPSON  (Firm  S.  Rosenfeld,  jun.).    Apparatus  for 

pointing  animal  hairs. 
9597    LAKE  (Brockton  Folding  Machine  Co.).    Welts  for  boots 

and  shoes. 

9644    COOPER.    Globe  holders  and  fasteners. 

968G    DRURY.    Woven    fabric.    [Date    applied    for  under 

International  Convention,  May  16th,  1904.] 
9851    EDEN.    Manufacture  of  pale  fencing. 

For  twisting  the  wire  to  holding  the  palings  apart  the 
wire  is  wound  upon  a  drum  A,  the  drum  being  supported 


upon  a  bevel  gear-driven  shaft  so  that  it  forms  a  twisting 
frame.  The  wires  are  led  through  dies  C  supported  in  the 
frame  B,  and  then  twisted  around  the  palings. 

9875    MORGAN  CRUCIBLE  CO.  LTD.,  and  SPEIRS.  Manu- 
facture of  stratified  blocks  of  plumbago. 

Stratified  blocks  of  plumbago  are  made  by  grinding 
crystalline  or  flaked  natural  plumbago  to  a  suitable  degree 
of  fineness,  and  in  then  subjecting  it  to  pressure  in  a 
mould  so  directed  as  to  cause  the  flakes  to  set  themselves 
in  layers  in  the  desired  planes  of  stratification. 

1UU15    FRIED.  KRUPP  AKT.-GES.    Gun  carriages.  [Date 
applied  for  under  International  Convention,  July  25th, 
1904.] 


The  apparatus  is  for  securing  the  gun  or  the  upper 
carriage  or  cradle  in  transportable  ordnance  in  the  travel- 
ling position,   in  which  a  comparatively  broad  jaw  A  is 


pivoted  upon  the  gun  mounting  or  carriage  body,  the  jaw 
being  adapted  to  engage  with  a  face  upon  the  guu  or  upper 
carriage  for  securing  the  same  when  the  ordnance  is  in 
travelling  position. 

10225  OLBERS.  Device  for  coupling  and  holding  together 
chains,  ropes,  and  the  like. 

10485  PEASE.  Apparatus  for  washing  and  drying  photo- 
graphic prints.  [Date  applied  for  under  Inter- 
national Convention,  June  25th,  1904.] 

10986    REISCH  &  LAMPERT.    Safety  stirrups. 

11300  CIE.  THERMO-ELECTRIQUE  (SYSTEME  HER- 
MITE)  SOC.  ANON.  Manufacture  of  copper  sulphide 
for  thermo-electric  couples.  [Date  applied  J'or  under 
International  Convention,  April  27th,  1905.] 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance  under  the  Patents  Act,  1901. 

1904. 

24238    GEBRUDER  HEYL  &  CO.  G.  m.  b.  H.  &  WULTZE. 
Process  for  manufacturing  white  lead. 

1905. 

17.').";    LINKMEYER.    Manufacture  of  artificial  threads. 
6684    BRIEDE.    Manufacture  of  strew  nuts  and  the  like. 
7658    KINDERMANN.    Machines  for  trimming  hat  brims  and 
the  like. 

8479    GAGER.    Garment  hangers. 

8662    GEBRUDER  HEYL  &  CO.  G.  m.  b.  H.  &  WULTZE. 

Process  for  the  production  of  lead  acetate. 
10117    ZARAGOZA  DE  GRAU.    Heaters  for  the  feed  water 

of  steam  generators  and  for  other  purposes. 
10800    11ER1SSON.    Friction  clutches. 

11931    SOC.     ANON.     WESTINGHOUSE     &  LEBLANC. 

Arrangement  for  suppressing  harmonics  in  alternating 

current  machines 
11954    SCHWABE.    Lay    and    shuttle  mechanism  for  power 

looms. 

11965    STERNE.    Mechanical  contrivance  for  preventing  the 

skidding  of  motor  cars. 
11975    JOHANSON  &  HULTMAN.    Calculating  machine. 
12040    VON  TRESCKOW.    Axle  bearings. 

12042  OCHSNER.    Dust  or  refuse  carts. 

12043  LIPS.    Apparatus  for  washing  crockery. 

12098  STEMPEL.    Improvements  in  moulds. 

12099  STEMPEL.    A  method  of  protecting  piles  and  the  like. 
12114    HELLSTROM.    Liners  for  centrifugal  liquid  separators. 
12156    WILLIAMS.    Means  for  fastening  the  lids  of  boxes. 
12196    SCHVERZENZER.    Machines  for  pressing  seams. 
12284    MINOGG1 A  &  MERE.    Electric  tremblers. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have   been  issued  during  the  week  ending  Juh'  13th, 

1905  :— 

Dublin.— First  class  :  J.  McVicar. 

Dundee. — First  class  :  W.  Smith.    Second  class :  J.  H.  Brunton. 
Greenock.—  First  class:  D.  McPhersou,  J.  Whyte,  G.  H.  Campbell. 
Second  class  :  T.  G.  Dodd,  P.  M.  Ferguson,  A.  Riley 

Hull. — Second  class  :  E.  J.  Ward. 

Liverpool.— First  class  :  G.  K.  Seddou,  G.  Murray,  J.  A.  Ahier, 
li.  Barrow,  J.  L.  Jones,  T.  Lamb,  W.  J.  Hordern,  E.  F.  B.  1'opham. 
Second  class  :  P.  D.  McConechy,  W.  B.  Cumming,  H.  Bell,  W.  J. 
Congdon,  T.  Cannell,  R.  Jones,  C.  L.  Stewart. 

London. — First  class :  D.  Robertson,  A.  C.  Anderson.  Second  class  : 
J.  R.  Heptinstall,  W.  A.  Macleod,  H.  New. 

North  Shields. — First  class  :  W.  Parkinson.  Second  class:  R.  Horn, 
G.  A.  Laing,  T.  B.  Stark,  T.  J.  Walker. 


Amalgamated  Society  op  Engineers. — The  Amalgamated 
Society  of  Engineers  in  its  monthly  report  states  that  its 
number  of  unemployed  members  is  decreasing.  These  now 
amount  to  4,056,  against  4,446  last  month.  The  membership 
has  also  risen  from  97,064  to  97,221.  With  regard  to  the  state 
of  trade  in  the  chief  centres,  Glasgow  reports  little  change; 
Liverpool  satisfactory  progress:  Newcastle  not  much  change; 
London  moderate,  and  Cardiff  bad. 
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THE    JAPANESE    BATTLESHIP  KATORI. 


We  are  enabled,  through  the  courtesy  of  Messrs.  Vickers, 
Sons,  and  Maxim  Limited  to  give  our  readers  an  excellent 
illustration  of  the  launch  of  the  latest  addition  to  the 
renowned  Japanese  navy  from  their  yard  at  Barrow.  The 
ceremony  of  launching  was  performed  by  Prince  and 
Princess  Arisugawa  on  the  4th  inst. 

The  Katori  marks  the  intermediate  step  between  the 
King  Edward  VII.  class  or  Mikasa  and  the  enormously 
powerful  ship  of  the  line  designed  this  year.  She  was 
ordered  before  the  Russo-Japanese  war  broke  out,  so  that 
while  she  embodies  the  best  principles  developed  by  study 
of  modern  naval  strategy,  she  does  not  embrace  in  her 
general  design  the  necessities  dictated  by  actual  experience 
of  the  past  18  months.  The  12  in.  gun  is  still  regarded  as 
meeting  the  maximum  demand.       Presuming   that  the 


type  yet  made,  and  thus  the  20  main  guns  represent  a 
collective  energy  of  over  .'573,000  foot-tons.  One  minute's 
fire  from  all  of  these  guns  represents  a  collective  energy 
of  close  upon  1,500,000  foot-tons.  The  placement  of  the 
guns  enables  four  12  in.,  two  10  in.,  and  six  6  in.  guns  to 
be  fired  from  either  broadside,  and  under  those  conditions 
the  discharge  in  one  minute  is  15,800  lb.,  with  a  collective 
energy  of  over  900,000  foot-tons.  In  the  event  of  the 
Katori  chasing  the  enemy,  she  can  fire  ahead  in  a  minute 
four  projectiles  of  850  lb.,  six  of  500  lb.,  and  twenty  of 
1001b.  For  the  repelling  of  torpedo  attack  there  are 
mounted  in  protected  positions  in  various  parts  of  the  ship 
twelve  121-pounder,  three  3-pounder,  and  six  Maxim  guns, 
and  these  21  quick  firers  can  discharge  in  a  minute  240 
projectiles  of  12§lb.,  90  of  3  1b.,  and  3,600  rifle  bullets. 
Finally,  the  Katori  has  five  submerged  tubes  for  the  firing 
of  18  in.  torpedoes. 


LAUNCH   OF  THE  JAPANESE  BATTLESHIP  KATORI. 


weapon  is  of  to  calibres  in  length,  equal  to  45  ft.,  and  that 
the  charge  of  explosive  compound  is  capable  of  giving  the 
850  lb.  projectile  a  velocity  at  the  muzzle  of  2,850  ft.  per 
second,  the  energy  developed  by  the  shot  is  sufficient  to 
enable  it  to  perforate  the  most  perfectly  hardened  armour 
at  the  longest  range  permissible  in  most  parts  of  the  world 
under  normal  atmospheric  conditions.  In  addition  to  the 
four  12  in.  guns  it  was  decided  to  fit  in  the  new  Japanese 
ships  four  10  in.  weapons,  which  are  considerably  more 
powerful  than  the  9'2  in.  weapons.  The  four  10  in.  guns, 
which  are  mounted  singly  in  barbettes  at  each  corner  of 
the  main  citadel  of  the  Katori,  develop  with  their  5001b. 
shot  an  energy  which  will  enable  them  at  six  miles  range 
to  perforate  armour  between  Gin.  and  Tin.  in  thickness, 
while  at  four  miles  range  they  will  defeat  9  in.  armour. 

The  Katori,  in  addition  to  the  four  12  in.  and  four  10  in. 
guns,  mounts  twelve  6  in.  quick  filers  of  the  most  powerful 


The  arrangement  of  the  armour  on  the  Katori  follows 
the  line  of  recent  first-class  ships ;  the  whole  of  the  broad- 
side from  well  under  the  load  water  line  up  to  and 
including  the  upper  works  is  protected  by  armour,  which 
ranges  from  9  in.  in  thickness  at  the  load  line  to  6  in.  at 
the  top,  and  to  4  in.  at  the  bow  and  stern.  The  armoured 
bulkheads  enclosing  the  ends  of  the  citadel  are  9  in.  in 
thickness.  The  barbettes  for  the  12  in.  guns  are  of  12  in. 
armour,  while  those  for  the  10  in.  are  of  6  in.  plates.  In 
both  cases  the  adjacent  bulkhead  and  broadside  armour 
reinforces  the  effective  resistance.  The  6  in.  guns  within 
the  citadel  are  separated  by  armoured  longitudinal  and 
transverse  bulkheads. 

The  length  between  perpendiculars  is  420  ft.,  and  over  all 
455  ft.  9  in.  ;  the  breadth  is  78  ft.,  and  the  depth  to  upper 
deck  44  ft.  The  draught  in  fighting  condition  will  be 
27  ft.,  when  the  displacement  will  be  15,950  tons.  The 
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total  coal  capacity  has  been  increased  to  2,100  tons,  which 
will  give  the  ship  a  very  high  radius  of  action.  Special 
attention  has  been  given  to  the  ventilation  and  general 
comfort  of  the  living  quarters  of  the  ship.  The  thermo- 
tank  system  of  ventilation  has  been  fitted  for  the  cabins 
and  crew  spaces,  and  for  ventilating  and  cooling  .the 
magazines  and  shell  rooms.  A  complete  system  of  steam 
heating  is  adopted  for  the  officers'  quarters  and  crew 
spaces,  and  electricity  is  used  in  connection  with  ventilation 
as  well  as  for  lighting  the  ship.  The  vessel  will  have  a 
total  complement  of  980  officers  and  men. 

The  speed  is  to  be  18J  knots.  The  propelling  machinery 
consists  of  two  sets  of  four-cylinder  triple-expansion 
engines,  balanced  on  the  Yarrow-Tweedy-Schlick  system. 
The  high-pressure  cylinder  is  35iin.,  the  intermediate 
56  in.,  and  the  low-pressure  cylinders  each  63  in.,  the  stroke 
in  all  cases  being  48  in.  It  is  anticipated  that  with  120 
revolutions  per  minute  the  engines  will  develop  16,000 
l.H.P.  The  steam  pressure  at  the  boilers  is  to  be  230  lb. 
per  square  inch.  The  crank  shaft  is  in  two  interchangeable 
pieces,  and  the  propeller  shaft  is  18  in.  in  diameter.  The 
propellers  have  four  blades,  the  diameter  being  17  ft.  3  in. ; 
they  are  made  entirely  of  bronze.  There  are  four 
condensers  placed  in  the  wings  of  the  ship,  the  collective 
cooling  surface  being  17,000  square  feet.  As  to  the  boilers, 
these  are  of  the  latest  improved  Niclausse  type,  20  in 
number,  located  in  three  separate  boiler  rooms.  The 
heating  surface  is  44,000  square  feet.  The  total  grate  area 
is  1,334  square  feet.  There  is,  of  course,  a  complete 
system  of  pumps,  with  the  addition  of  independent  air 
pumps,  which  are  now  almost  universally  adopted  in  con- 
nection with  large  high-power  marine  installations. 


STEEL:  ITS  MANUFACTURE  AND  CLASSIFI- 
CATION, WITH  SPECIAL  REFERENCE  TO 
HARDENING  AND  TEMPERING. 

Concluded  from  page  76. 

A  pyrometer  suitable  for  controlling  the  temperature  of 
annealing  furnaces  (fig.  25)  may  be  attached  to  such  furnaces. 
This  pyrometer  can  be  connected  to  a  calendar  recorder,  by 
means  of  which  a  continuous  record  of  the  annealing  furnace 
temperatures  may  be  obtained.  Such  a  record  gives  the 
variation  in  temperature  extending  over  a  certain  number 
of  hours.  Each  space  on  the  vertical  scale  corresponds  to 
4  deg.  Cen.,  and  a  diagram  recently  brought  under  my 
notice  distinctly  shows  the  difference  in  the  firing  done 
by  two  men  A  and  B.  The  first  man  A  fires  for  about  five 
hours,  and  the  man  B  for  about  four  hours.  The  tempera- 
tures recorded  on  this  diagram  are  above  700  deg.  Cen.,  so 
that  whilst  the  man  A  only  has  a  variation  of  about  20 
deg.  Cen.,  the  man  B  fires  very  irregularly,  since  the 
variation  during  his  four  hours'  firing  is  about  37  deg.  Cen. 
If  this  were  the  only  variation  obtained  in  an  annealing 
furnace  in  actual  practice  it  would  not  be  a  very  serious 
matter  ;  that  is  to  say,  that  if  the  highest  temperature 
reached  was  within  reasonable  limits.  But,  unfortunately, 
the  matter  does  not  rest  here. 

It  has  been  said  that  steel  which  has  been  overheated 
and  made  brittle  may  be  restored  by  heating  to  900  deg. 
Cen.  or  1,652  deg.  Fah.,  and  allowing  it  to  cool  in  air. 
However  this  may  be,  there  seems  to  be  very  little  doubt 
in  the  minds  of  those  who  are  qualified  to  know,  and 
capable  of  judging  from  practical  results,  that  when  once 
a  bar  of  tool  steel  has  been  burned  the  oidy  safe  haven  for 
that  bar  is  the  scrap  heap. 

The  Hardening  Furnace.  —The  difficulties  of  uniformly 

heating  a  piece  of  steel  in  an  ordinary  blacksmith's  fire  or 
in  a  coal-fired  furnace  are  far  too  well  known  to  need  much 
comment  from  me.  In  the  case  of  a  coal-fired  muffle,  by 
exercising  a  certain  amount  of  care,  by  occasionally  turning 


round  the  steel,  and  by  using  a  pyrometer  in  the  muffle,  it  is 
possible  to  partly  overcome  the  difficulties,  but  at  all  times 
experience  and  good  judgment  are  necessary.  Probably 
the  next  best  way  to  ensure  a  regular  heating  is  to  use  a 
gas-fired  muffle  or  furnace,  which  can  be  readily  arranged 
to  maintain  an  even  and  correct  temperature  by  adjusting 
the  gas  supply,  and  in  this  way  considerably  reduce  the 
risk  of  burning  the  steel ;  and  should  the  workman  be 
unable  to  remove  a  tool  immediately  it  is  ready  for 
quenching,  the  application  of  a  pyrometer  will  guide  him, 
and  so  prevent  disaster. 


P 

Fio.  25. 

An  incidental  advantage  of  the  gas-fired  furnace  is  the 
increased  cleanliness,  due  to  the  freedom  from  smoke  and 
dust,  which  are  inseparable  where  the  ordinary  black- 
smith's fire  or  coal-fired  muffles  are  employed.  The 
Wolseley  gas  furnace  was  designed  to  meet  the  want  of 
a  cheap  and  simple  furnace,  suitable  for  forging  heats, 
hardening  and  annealing  cast-steel  tools,  also  for  case 
hardening  small  parts  of  machines,  mild  steel,  articles. 

The  bath  of  molten  lead  has  long  been  in  use  for  both 
hardening  and  tempering,  and  is  now  used  extensively  for 
heating  steel  articles,  and  although  there  are  advantages 
which  enabled  some  excellent  work  to  be  done  by  this 
means,  there  are  also  difficulties  connected  with  this 
system  of  heating  tools.  Probably  the  advantage  of  the 
molten  lead  excluding  the  air  from  the  steel  during  the 
process  of  heating  led  to  the  introduction  of  this  system ; 
another  advantage  of  heating  in  a  liquid  being  that  the 
temperature  of  the  liquid  may  not  only  be  raised  or  lowered 
at  will,  but  can  also  be  regulated  very  accurately,  as 
compared  with  what  may  be  done  in  the  case  of  any 
ordinary  muffle  or  furnace,  where  the  temperature  will 
vary  in  a  few  moments.  But  whilst  any  article  which  is 
immersed  in  the  lead  bath  for  a  sufficient  time  can  be 
brought  uniformly  to  the  temperature  of  the  liquid,  there 
is  the  great  disadvantage  that  it  is  always  very  difficult 
to  get  the  liquid  to  remain  at  the  same  temperature 
throughout — in  the  same  way  as  it  is  with  a  vessel  of 
water,  when  the  water  may  be  boiling  on  the  surface,  whilst 
lower  down  the  vessel  the  water  may  be  comparatively 
cool,  owine  to  imperfect  circulation,  and  consequently  a 
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variable  temperature  in  different  parts  of  the  vessel.  The 
fact  that  molten  lead  does  not  circulate  readily  considerably 
reduces  the  advantages  that  might  otherwise  be  claimed 
for  this  system.  Table  XIV.  gives  the  melting  points  of 
different  alloys  of  lead  and  tin,  showing  how  the  lead  bath 
is  employed  for  tempering  steel. 

Otto-Tlirallner  mentions  in  his  book  on  tool  steel  that 
a  bath  of  fused  salts  of  a  determined  melting  temperature 
has  long  been  used  in  Germany  for  hardening  purpose*, 
the  salts  being  melted  in  a  cast-iron  crucible  and  the  liquid 
called  the  melt. 

Doubtless  in  Germany.  America,  and  England  a  great 
deal  has  been  done  that  is  not  generally  known  in  this 
connection  by  combining  the  gas  furnace,  the  lead  bath, 
and  fusible  salts  with  the  pyrometer ;  but  in  these  days 
improvements  go  along  so  quickly  that  it  is  necessary  for 
one  to  either  concentrate  his  thoughts  or  absolutely 
specialise  in  the  particular  direction  in  which  he  desires 
to  keep  up  to  date. 


Fig.  26. 

The  Brayshaw  Salt=bath£Furnace. — Fig.  26  shows 
a  view  of  the  Brayshaw  furnace,  but  with  the  casing  and 
cover  removed,  and  the  tray  raised  out  of  the  pot.  There  is  a 
firebrick  stand  A  in  the  centre  of  the  furnace,  which  carries 
an  iron  or  steel  pot  B.  This  pot  contains  the  melt.  Then 
in  the  centre  of  the  furnace  is  a  counterbalanced  tray  C, 
which  may  be  raised  out  or  lowered  into  the  pet  B  con- 
taining the  melt  as  required,  and  the  tray  C  is  carried  by 
the  two  rods  D,  D,  which  pass  through  suitable  guide  holes 
in  the  furnace  cover.  When  the  tray  C  is  raised  just  out 
of  the  melt  it  stands  level  with  the  furnace  door,  so  that 
when  the  door  is  opened  in  the  ordinary  way  the  tray 


stands  in  a  convenient  position,  hut  just  out  of  the  melt 
ready  to  receive  work,  or  for  work  to  be  removed  as 
required.  But  as  the  tray  C  may  be  raised  some  distance 
out  of  the  melt,  and  still  remain  within  the  cover  which 
encloses  the  furnace,  consequently  the  tray  and  the  work 
contained  thereon  remains  at  a  fairly  constant  temperature, 
so  that  the  pot  may  be  repeatedly  raised  or  lowered  without 
disturbing  the  temperature  of  the  melt. 

For  the  convenient  and  rapid  treatment  of  different  kinds 
of  work  in  varying  numbers  special  grids  are  provided. 
These  are  shown  on  fig.  27  ;  on  the  left  a  plan,  and  on  the 
right  an  inverted  plan  of  one  grid  ;  while  in  the  centre  we 
see  four  grids  containing  large  numbers  of  small  articles 
to  be  heated,  and  the  whole  resting  upon  the  tray  C  ready 
to  be  lowered  into  the  melt. 

The  melt  consists  of  certain  proportions  of  sodium 
chloride  and  potassium  chloride.  The  melting  point  of 
Na.  CI.  is  776  deg.  Cen.,  and  that  of  K.  CI.  is  738  deg.  Cen. 
These  two  salts  mixed  together  melt  at  a  lower  tempera- 
ture than  either  of  them  do  separately.  Mr.  Brayshaw 
supplies  a  mixture  that  melts  at  about  700  deg.  Cen.,  and 
he  recommends  that  the  temperature  be  not  raised  higher 
than  850  deg.  Cen.  This  melt  circulates  freely  in  the  pot, 
it  is  non-poisonous,  it  has  no  deleterious  action  on  the 
steel,  and  the  waste  by  volatilisation  is  so  slight  that  it 
need  not  be  taken  into  consideration.  The  pyrometer  is 
marked  E  on  fig.  26,  and  is  of  similar  construction  to  the 
one  you  saw  on  fig.  22,  which  is  a  section  of  a  pyrometer. 
The  pyrometer  is  stationary,  and  hangs  through  a  hole  in 
the  rising  and  falling  tray,  the  lower  part  being  continuously 


Fig.  27. 


immersed  in  the  melt  during  the  working  of  the  furnace. 

As  regards  the  actual  measurement  of  temperature,  this 
is  done  by  means  of  the  Whipple  temperature  indicator, 
fig.  28.  Referring  to  the  diagram,  a  pyrometer  P  is 
connected  by  wires  to  the  terminals  T  of  the  indicator. 
By  depressing  the  contact  key  F,  and  by  turning  the 
milled  head  H,  the  required  temperatures  in  degrees 
Centigrade  or  Fahrenheit  can  at  once  be  read  off  on  the 
scale  A.  The  graduations  are  always  on  the  Centigrade 
scale  unless  otherwise  ordered,  so  that  it  would  be  necessary 
in  the  case  of  a  standard  indicator  to  make  corrections  in 
order  to  obtain  the  temperature  Fahrenheit. 

The  indicator  need  not  be  near  the  pyrometer,  since 
if  it  is  placed  at  a  considerable  distance  away  the  accuracy 
of  the  readings  is  not  affected.  With  this  com- 
bination it  is  possible  to  work  within  1  deg.  Cen.,  and 
it  is  said  that  even  this  small  variation  is  in  some  instances 
distinctly  .perceptible  in  the  hardened  steel,  and  that  a 
variation  of  5  deg.  Cen.  or  9  deg.  Fah.  makes  the  difference 
between  good  and  bad  hardening. 

In  opening  this  section  of  the  paper  it  was  mentioned 
how  necessary  it  is  to  experiment  on  the  different  grades 
of  steel,  even  when  provided  with  proper  appliances  for 
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hardening.  This  experimenting  is  to  enable  one  to  know 
the  most  economical  temperature  at  which  to  harden  a 
tool,  and  in  connection  with  the  recalescence  curve  for 
carbon  steel  (fig.  20)  it  was  said  that  it  might  be  necessary 
to  heat,  say,  for  instance,  a  large  milling  cutter  to  a 
temperature  15  deg.  above  point  B,  whilst  for  small  cutters 
5  deg.  may  be  sufficient ;  but  to  be  quite  certain  that  the 
cutter  will  not  clink  in  quenching,  it  is  necessary  to  reduce 
the  temperature  before  quenching  to  a  point  below  B.  As 
a  matter  of  fact,  the  most  economical  temperature  will  be 
found  somewhere  between  B  and  D.  As  to  what  that 
temperature  really  is  must  be  left  to  experiment  for  different 
steels. 


Fin.  28. 

For  every  steel  there  is  a  certain  temperature  that  will 
be  most  suitable  for  quenching.  This  temperature  can  be 
found  by  trial  and  error  experimenting,  and,  when  found, 
any  tool  quenched  at  that  temperature  will  be  capable  of 
working  the  longest  period  before  it  requires  re-grinding. 
The  tool  will  also  have  a  longer  life  than  a  tool  quenched 
at  any  other  temperature,  and,  at  the  same  time,  there 
will  be  the  minimum  risk  of  clinking  in  quenching.  The 
term  "  economical "  temperature  is  used  here  to  indicate 
that  temperature. 


The  report  on  the  sight  tests  used  in  the  mercantile  marine  for 
the  year  ended  December  31st,  1904,  states  that  of  the  39 
candidates  who  failed  in  form  vision  during  1904  three  were 
re-examined  and  passed,  while  of  the  71  who  failed  in  colour 
vision  21  were  re-examined  on  appeal,  and  of  these  11  passed  and 
10  were  rejected.  Of  the  candidates  who  had  failed  during  the 
previous  year,  1903,  one  was  re-examined  in  1904  in  form  vision 
and  passed.  The  number  of  officers  already  in  possession  of 
certificates  who,  on  coming  up  for  examination  in  the  year  1904, 
failed  to  pass  the  sight  tests,  was  six.  One  of  these,  holding  a 
certificate  as  second  mate,  failed  in  form  vision ;  another,  holding 
a  first  mate's  certificate  for  steamships,  failed  in  form  vision; 
another,  holding  a  second  mate's  certificate  for  steamships,  failed 
in  form  vision ;  two  holding  certificates  as  second  hands,  failed 
in  colour  vision ;  and  one  holding  a  certificate  as  second  hand 
failed  in  form  vision.  No  case  of  failure  to  pass  the  colour 
ignorance  test  has  been  reported.  Since  November  1st,  1900, 
fishermen,  when  presenting  themselves  for  examination  for  certifi- 
cates as  skipper  or  second  band  of  fishing  boats,  have  been 
required  to  pass  the  same  sight  tests  as  candidates  for  certificates 
of  competency  as  masters  or  mates  in  the  mercantile  marine. 
Certain  companies  now  require  all  deck  hands  serving  on  their 
vessels  to  pass  the  sight  tests. 


THE  GROWTH  OF  LARGE  GAS  ENGINES  ON 
THE  CONTINENT.* 

( Continued  from  'page  78. J 

Consumption  and  Efficiency. — Modern  large  engines  have 
attained  high  organic  efficiency  owing  to  the  proportional 
reduction  of  their  weight  and  the  finish  of  their  construction. 
Double-acting  engines  are  usually  made  with  a  weight  of  at 
least  100  kgs.  per  H.P.  (220^  lb.).  It  is  admitted  that  Otto 
cycle  double-acting  engines  attain  90  to  92  per  cent  mechanical 
efficiency,  whereas  an  output  of  only  75  to  80  per  cent  was 
attained  by  two-cycle  engines.  This  waste,  being  due  to  the 
work  absorbed  by  the  air  pump  and  by  the  gas  pump,  cannot, 
however,  deteriorate  the  value  of  the  magnificent  engines,  of 
which  the  Oechelhauser  and  the  Koerting  are  classical  types 
possessing  their  own  advantages.  Double-acting  Otto  cycle 
engines  attain  a  thermal  efficiency  of  28  to  30  per  cent  relatively 
to  the  effective  work — i.e.,  the  H.P.  hour  is  attained  with  about 
2,200  calories  (8,729  B.Th.U.).  This  consumption  converted  into 
the  volume  of  the  different  gases  used  industrially  would  be  as 
follows :  — 

Coke-oven  gas  585  litres  (20'7  cubic  feet). 
Mond  producer  gas  1,760  litres  (62'2  cubic  feet). 
Anthracite  producer  gas  1,850  litres  (65'4  cubic  feet). 
Blast-furnace  gas  2,500  litres  (88.3  cubic  feet). 
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This  implies  the  mean  chemical  compositions  and  the  average  calorific 
values  indicated  on  the  synoptic  drawings  of  the  table  of  fig.  13,  which 
shows  the  normal  content  of  each  gas  in  hydrocarbons  (CDHn),  marsh 
gas  (CH4),  carbon  monoxide  (CO),  hydrogen  (H),  carbonic  acid  (C02) 
and  nitrogen  (N). 

The  author  will  now  examine  in  their  main  features  the 
improvements  in  the  construction  of  large  engines  during  the 
last  three  or  four  years.  In  order  to  proceed  chronologically, 
he  will  analyse  simultaneously  the  present  engines  of  the 
Oechelhauser  and  Koerting  two-cycle  type,  and  the  double- 
acting  Otto  cycle  engines  of  theDeutz,  Cockerill,  Nurnberg,  etc., 
types.  Amongst  the  numerous  systems  of  gas  engines  designed 
for  the  utilisation  of  the  waste  gases  of  blast  furnaces  and  pro- 
ducer gas  may  be  mentioned  the  remarkable  two-cycle  engines 
designed  by  Mr.  von  Oechelhauser. 

.  ,'n  


u — 1 

m — r- 

>6 

By 


Fig.  14. 

Oechelhauser  Engine. — This  system  was  one  of  the  first  to  be 
applied  to  high-power  engines.  It  was  put  into  practice  in  the 
early  part  of  1898  in  the  shape  of  a  600  horse  power  engine,  and 
on  that  occasion  disclosed  its  excellent  qualities,  which  have  con- 
tinued throughout  a  period  of  seven  years'  work.  The  main 
feature  of  the-  system  .consists  in  the  employment  of  two  trunk 
pistons  working  in  a  single  cylinder,  and  thus  reminds  us  of  the 
device  already  applied  for  a  certain  number  of  years  by  Robson 
and  made  by  Scott  Brothers,  of  Halifax  (England).  This  engine 
was  of  the  Otto  type  with  distribution  by  valves,  whilst  the  von 
Oechelhauser  engine  is  of  the  two-cycle  type,  and  the  distri- 
bution is  effected  without  the  intervention  of  valves  applied  to 
the  cylinder.    This  feature  is  the  more  interesting  since,  in  large 

•Abstract  of  a  paper  read  before  the  Institution  of  Mechanical  Engineers,  at 
Liege  by  M.  Kodolphe  E.  Mathot,  on  June  19th,  1905. 
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engines  especially,  the  valves  constitute  delicate  organs  of 
difficult  upkeep,  having  regard  to  the  high  temperatures  to 
which  they  are  subject  in  the  explosion  chambers.  Tlio  diagram 
fig.  1-t  shows  the  mode  of  working  the  two  single-acting  pistons. 
The  front  on©  is  attached  by  a  connecting  rod  to  the  centre  crank 
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Fig.  15, 

of  a  triple  crank  shaft  and  works  by  thrust,  at  the  time  of  the 
working  explosion,  whilst  the  back  piston  is  attached  by  a  system 
of  swing  bar  and  counter  rods  to  the  side  cranks,  and  works  by 
pulling  at  the  time  of  the  explosion.  The  first  advantage  of  this 
arrangement  is  the  attainment  of  perfect  balancing  of  the  work- 


hauser  engine.  The  distribution  is  secured  by  the  pistons  them- 
selves forming  slides  valves,  which  uncover  and  in  their  move- 
ment again  cover  the  ports  provided  in  the  cylinder  for  the 
admission  of  air  and  gas  and  the  discharge  of  the  products  of 
combustion. 

Fig.  14  shows  a  diagrammatic  section  of  the  engine  through 
the  cylinder  and  the  feed  pump.  The  openings  in  the  sides  of 
the  cylinder  serve  for  e  the  exhaust,  a  the  admission  of  air,  g 
the  admission  of  gas.  Before  the  pistons  attain  their  dead 
centre  or  outer  end  of  stroke,  the  front  piston  uncovers  the 
exhaust  port  e,  then  the  back  piston  uncovers  the  air  inlet  ports 
a,  and  the  air,  thus  entering  under  pressure,  sweeps  the  cylinder 
before  it  has  uncovered  the  ports  g  admitting  the  gas,  which 
then  mixes  with  the  air  to  form  the  mixture.  The  pistons  then 
return  inwards,  and,  as  soon  as  they  have  again  covered  the 
openings  which  we  have  described,  compress  the  charge  in  order 
to  commence  the  operation  anew.  This  therefore  comprises  two 
principal  strokes — compression  and  expansion.  The  other 
operations,  which  consist  of  admission  and  exhaust,  and  corres- 
pond to  one  revolution  in  the  Otto  cycle  engines,  only  occur  in 
this  case  during  a  fraction  of  the  cycle,  owing  to  the  fact  that 
the  gas  and  the  air  are  introduced  under  pressure. 

The  double-acting  pump  p  whose  piston  is  fitted   on  the 


Fig.  17. 


ing  parts,  and  particularly  of  the  crank  shaft,  with  regard  to 
which  the  driving  efforts  neutralise  the  reactions  at  the  bearings. 
Again,  the  explosion  chamber  is  formed  by  the  cylinder  itself 
and  the  ends  of  the  pistons  when  the  latter  approach  each  other 
at  the  time  of  the  ignition  of  the  gaseous  mixture.  This 


extension  of  the  back  piston  of  the  engine  supplies  it  with  air 
and  gas"  respectively  through  the  passages  a1  and  </',  terminating 
at  the  front  face  and  at  the  back  face  of  the  pump  piston  c. 
The  distribution  is  regulated  in  such  a  way  that  the  passages  a' 
and  </'  always  contain  air  and  gas  under  a  pressure  of  5  to  6  lb. 


e 

1  -■©- 

• 

0 

Fig 

explosion  chamber  thus  forms  a  chamber  presenting  the  minimum 
of  surface  cooled  by  water  circulation  aifd  free  from  passages 
and  recesses  which  on  the  ignition  of  the  explosive  mixture 
impede  the  movement  of  the  pistons.  These  devices  should  have 
a  manifest  influence  on  the  thermal  output  of  tbe  von  Oechel- 


18. 

for  ailing  the  working  volume  of  the  cylinder  which  corresponds 
to  about  0  70  of  the  total  volume  of  the  pump.  The  indicator 
diagram  thus  takes  the  form  of  fig.  15,  showing  the  exhaust,  the 
air  scavenging,  and  the  gas  inlet  from  a  to  6.  The  regulation 
is  effected  by  variation  of  the  quantity  of  mixture.    The  com- 
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pr<  ftion  is  variable,  but  in  order  not  to  produce  a  vacuum  the 
entire  charge  is  introduced  in  the  cylinder.  The  governor  then 
controls  the  opening  of  a  return  valve  which  enables  a  part  of 
the  mixture  admitted  to  be  returned  to  and  stored  in  the  piping. 

Fig.  16  shows  a  section  across  the  distribution,  fig.  17  a 
longitudinal   section,   and   fig.  18    a  plan.       The  two  latter 


Fig.  16. 


represent  an  engine  with  blowing  apparatus  (on  the  right)  for 
blast  furnace.  The  gas  and  air  pump  is  shown  in  a  dotted  line 
under  the  surface  on  the  horizontal  view.  The  von  Oechelhauser 
engines  have  been  made  since  1899  by  the  Deutsche  Kraftgas 
Gesellschaft.  Several  important  firms  are  making  them  under 
license  or  for  their  own  account  after  having  acquired  the 
patents.  Thus  some  sixty  of  these  engines,  representing  a  total 
power  of  50,300  horse  power,  have  found  their  way  into  different 
countries,  and  particularly  for  use  in  metallurgical  establish- 
ments. 

(To  be  continued.) 


AN  INVESTIGATION  TO  DETERMINE  THE 
EFFECTS  OF  STEAM  JACKETING  UPON 
THE  EFFICIENCY  OF  A  HORIZONTAL 
COMPOUND  STEAM  ENGINE. 

By  Mr.  A.  L.  Mellanbt,  M.Sc 
At  the  present  time  there  is  much  diversity  of  opinion  as  to 
whether  steam-jacketing  the  cylinders  of  reciprocating  steam 
engines  has  any  considerable  influence  upon  their  economy.  As 
the  outcome  of  investigations,  opinion  has  become  somewhat 
settled  on  the  following  lines:  — 

(1)  That  jackets  are  useful  for  slow-revolution  but  not  for 
quick-revolution  engines. 

(2)  That  jackets  are  useful  for  simple  and  compound  engines, 
but  that  their  efficiency  is  doubtful  if  they  are  applied  to  triple 
or  quadruple  expansion  engines. 


Measuring  VeMcl. 
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Alter  devoting  considerable  thought  to  the  matter  the  writer 
determined  upon  the  following  scheme  of  experiments.  To  run  a 
series  of  trials  at  the  same  boiler  pressure,  revolutions,  and 

*  Abstract  of  a  paper  road  before  the  Institution  of  Mechanical  Engineers  at 
Ltege,  June  19th,  l'J06. 


vacuum,  with  different  points  of  cut-off  in  the  high-pressure 
cylinder. 

At  each  point  of  cut-off  to  run  five  trials. 

First,  with  both  cylinders  unjacketed;  second,  with  the  ends 
of  the  high-pressure  cylinder  jacketed;  third,  with  the  ends  and 
barrel  of  the  high-pressure  cylinder  jacketed;  fourth,  with  the 
ends  and  barrel  of  the  high-pressure  and  the  ends  of  the  low- 
pressure  cylinder  jacketed;  fifth,  with  the  ends  and  barrels  of 
hoth  high  and  low  pressure  cylinders  jacketed. 

Description  of  the  Engines. — -The  engines  are  of  the  horizontal 
compound  side-by-side  type,  with  high-pressure  cylinder  11^  in. 
diameter,  low-pressure  cylinder  20  in.  diameter,  and  stroke  36  in. 
The  high-pressure  cylinder  is  provided  with  Corliss  valves  and 
gear,  and  the  low-pressure  with  slide  valves  and  Meyer  expansion 
plates.  The  ends  and  sides  of  the  cylinders  are  steam-jacketed. 
The  jacket  steam  for  both  cylinders  comes  direct  from  the  main 
steam  pipe  without  any  intervening  reducing  valves,  and  there 
are  separate  supply  pipes,  each  with  a  shut-off  valve  leading  to 
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each  end  and  each  barrel  jacket.  Fig.  1  shows  the  arrangement 
of  the  jacket  supply  and  drain  pipes.  In  all  the  trials  the  stearii 
pressure  in  the  jackets  was  practically  equal  to  that  at  the  high- 
pressuro  stop  valve.  During  the  trials  the  condensed  jacket 
steam  passed  into  separate  calibrated  vessels,  where  is  was 
measured  and  then  discharged  to  waste.  The  condenser  used  in 
these  trials  was  of  ordinary  surface  type.  The  air  pump  was 
separately  driven  by  an  electric  motor  of  variable  speed,  and 
after  taking  the  condensed  steam  from  the  condenser  delivered 
it  into  calibrated  cast-iron  measuring  vessels. 


Fio.  3. 

If  the  effect  of  steam-jacketing  is  to  reduce  initial  cylinder 
condensation,  it  would  appear  that  the  best  results  ought  to  be 
obtained  when  the  engine  is  running  slowly.  It  was  therefore 
decided  to  run  the  engine  at  about  half  its  noimal  speed. 
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Four  sets  of  trials  were  made,  each  set  having  a  different  point 
of  cut-off  in  the  high-pressure  cylinder  as  follows: — . 
First  set  with  81  total  expansions. 
Second     „       123  „ 
Third     „  18 
Fourth  „  25 
In  each  set  there  were  five  trials  (with  the  exception  of  the  fourth, 
which  contained  only  three),  one  unjacketed  and  the  others  with 
various  degrees  of  jacketing.    The  point  of  cut-off  in  the  low- 
pressure  cylinder  remained  fixed  for  the  whole  of  the  trials. 

Results  from  the  Trials. — The  most  important  of  the  readings 
and  results  from  the  trials  have  been  plotted  in  figs.  2,  3,  4,  5, 
and  6.  In  these  figures  it  will  be  seen  that  the  base  line  taken 
is  the  total  number  of  expansions — that  is,  it  is  the  value 

(•  •  stroke 

of  r  R  where  r  is  the  fraction  — -  in  the  high- 
piston  travel  to  cut-off 

pressure  cylinder,  and  R  is  the  ratio  of  the  volume  of  the  low- 
pressure  to  the  high-pressure  cylinder.  No  correction  has  been 
made  for  clearances,  as  it  was  felt  that  the  results  would  be 
more  useful  to  engine  builders  if  the  terms  used  were  those 
generally  employed  in  every-day  commercial  work. 

The  line  marked  air  pump  discharge  in  the  illustrations  gives 
the  quantity  of  steam  in  pounds  per  hour  that  passes  through 
the  high-pressure  cylinder.  As  the  low-pressure  steam  chest  was 
drained,  the  whole  of  the  air  pump  discharge  did  not  enter  the 
low-pressure  cylinder.  The  steam  condensed  in  this  chest  passed 
through  a  measuring  vessel  and  thence  to  the  condenser.  The 
total  steam  per  hour  line  shows  the  air  pump  discharge  together 
with  the  steam  used  in  the  jackets.  This  latter  does  not,  of 
course,  appear  in  fig.  2.  From  the  curves  of  total  steam  per 
hour  and  of  I.H.P.  the  curve  of  steam  per  I.H.P.  per  hour  has 
been  constructed.  This  enables  one  to  find  the  number  of 
expansions  at  which  the  engine  will  work  mast  economically  and 
the  best  results  in  terms  of  the  I.H.P.  under  the  various  con- 
ditions. 
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From  curves  figs.  2  to  6  Table  I.  has  been  constructed. 

It  will  be  noticed  that  in  each  case  there  is  a  considerable 
range  of  expansions  within  which  the  efficiency  of  the  engines  in 
terms  of  the  I.H.P.  varies  very  little.  The  effect  of  the  jackets  was 
therefore,  on  the  whole,  to  somewhat  lessen  the  consumption  of 
the  engine.  The  best  results  were  obtained  when  the  whole  of 
the  high-pressure  and  the  ends  of  the  low-pressure  cylinder  were 
jacketed.  The  extra  steam  used  for  the  barrel  of  the  low-pres- 
sure cylinder  does  not  seem  to  have  been  sufficiently  compensated 
for  by  decreased  cylinder  feed  or  increased  horse  power. 

One  practical  result  worth  emphasising  is  that  the  mean 
effective  pressure  of  a  compound  engine  may  be  made  much 
higher  than  it  usually  is  in  practice  without  any  loss  of  efficiency. 
On  this  point  the  results  may  be  compared  with  those  published 
by  Professor  Weighton.  In  that  paper*  he  showed  that,  for  an 
entirely  different  type  of  engine  with  a  much  higher  boiler 
pressure,  the  point  of  maximum  efficiency  would  only  be 
obtained  with  a  mean  pressure  much  higher  than  was  generally 
adopted.  Both  of  these  sets  of  trials  seem  to  show  that  engine 
builders  may  construct  smaller  engines,  to  develop  a  certain 
power,  than  they  usually  do,  without  decreasing  their  economy. 
If  the  consumption  had  been  measured  in  terms  of  the  brake 
horse  power,  then  the  point  of  maximum  efficiency  would  be 

*  Proceedings,  North-East  Coast  Institution,  vol/xiii. 


further  moved  to  the  left  or  the  most  efficient  mean  pressure 
would  be  even  higher  than  that  given  in  Table  I. 

It  is  worth  while  to  analyse  the  trial  results,  and  see  how  the 
application  of  the  jackets  does  alter  the  efficiency.  If  one  simply 
looks  at  the  decrease  or  increase  of  the  consumption  of  steam  per 
I.H.P.  per  hour  very  little  will  be  learnt.  If,  however,  one 
observes  how  the  indicated  horse  power  is  increased  or  decreased 
by  the  action  of  the  jackets,  and  how  the  steam  passing  through 
the  cylinders  per  hour  is  affected  although  the  point  of  cut-off 
is  fixed,  some  idea  of  the  nature  of  the  influence  of  the  jackets  will 
be  obtained. 
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Effect  upon  the  Indicated  Horse  Power. — The  application  of  the 
jackets  to  the  high-pressure  cylinder  has  the  general  effect  of 
decreasing  the  mean  effective  pressure  of  the  engine — that  is,  of 
decreasing  the  I.H.P.  In  all  cases  when  jackets  are  used  in  the 
high-pressure  cylinder  the  pressure  at  high-pressure  release,  the 
back  pressure  of  the  high-pressure,  and  the  admission  pressure  of 
the  low-pressure  cylinder  are  diminished.  Looking  at  the 
indicator  cards  alone,  it  appears  as  if  less  steam  were  present  in 
the  engine  when  the  high-pressure  cylinder  is  jacketed  than 
when  it  is  unjacketed,  fig.  12. 


Number  nt  Expansions 
Fio.  6. 

The  jacketing  of  the  low-pressure  cylinder  has  a  different 
effect.  The  release  pressure  in  the  high-pressure  cylinder  is 
further  diminished  to  a  slight  extent,  but  the  high-pressure  back 
pressure  and  the  low-pressure  admission  pressure  are  considerably 
increased.  It  may  therefore  be  said  that  the  low-pressure 
jackets  appear  to  slightly  lessen  the  steam  in  the  high-pressure 
cylinder,  but  to  increase  that  passing  through  the  low-pressure 
cylinder. 

It  is  interesting  to  notice  how  the  jacketing  affects  the  distri- 
bution of  power  between  the  two  cylinders.  From  trials  95  to 
99  inclusive  Table  II.  has  been  constructed. 
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TABLE  I. 


Nature  of  trial. 

Best 
number  of 
expansions. 

Steam  per 
I.H.P. 

hour. 

Steam 
pressure 
reduced  to 
L.  P.  cylinder 
at  tiO  revs. 

11  to  IT 

181  to  18-2 

38-2  to  30 

11  ii 

14 

17-7  , 

,  17-8 

37-8  „  33-5 

II. P.  ends  and  barrel  jacketed  

11  ,. 

15 

17-3  , 

,  17-4 

37-6  „  32-8 

H. P.  ends  and  barrel  and  L.P.  ends 

14  ii 

19 

16-95  , 

,  17-05 

35-3  „  81-1 

H.P.  and  L.P.  ends  and  barrels 

13  4  „ 

19 

17-25  , 

,  17-35 

36-6  to  31-4 

12  10  20 

Number  o!  Expansions 

Fig.  7. 
TABLE  II. 


No 
of 
trial. 

Nature  of  trial. 

Mean  pressure 
produced  to  L.P. 
cylinder. 

Power  in 
L.P.  cyl. 
i'uwei  in 
H.P.  cyl. 

Diagram 
factor. 

H.P. 

L.P. 

Total. 

95 

21-5 

14-3 

35-8 

0-66 

0-83 

96 

21 -S 

13-6 

35-4 

0'62 

Ov-2 

97 

H.P.  ends  and  barrel  j  icketed. 

22-0 

13-4 

35-4 

0-61 

0-82 

98 

H.P.  ends  and  barrel  and  L.P. 

20-9 

17-0 

37-9 

0-81 

0-85 

99 

H.P.  and  L.P.  ends  and  barrels 

0-83 

1 

20-2 

19-0 

39-2 

0-94 

The  "  diagram  factor "  is  the  usual  relation, 
Actual  mean  pressure 


P  (1  +  loge  r  .  R) 
r  .-K 


Pi 


where  P  is  the  absolute  steam-chest  pressure,  and  Vb  is  the  condenser 
back  pressure.  This  constant  is  useful  in  fixing  the  sizes  of  engines  for 
estimating  purposes,  aud,  as  very  few  values  have  been  published, 
fig.  7  has  been  drawn.  This  figure  gives  the  theoretical  aud  the  actual 
mean  pressures  for  jacketed  and  unjacketed  trials,  and  shows  how  tLe 
diagram  factor  varies  with  the  number  of  expansions. 

(To  be  continued.) 


The  two  new  De  Glclm  four-cylindered  compounds  have  now 
been  completed  for  the  Great  Western  Railway,  and  will  take 
their  turn  in  hauling  the  long-distance  West  of  England 
expresses.  They  are  more  powerful  than  La  France,  and  bear 
the  two  consecutive  numbers  103  and  104.  Their  arrival  adds 
another  to  the  somewhat  numerous  classes  of  Great  Western 
express  engines. 


LAUNCHES  AND  TRIAL  TRIPS. 


Warrior. — Messrs.  John  Reid  and  Company  Limited, 
Whiteinch,  launched  on  July  4th  a  steel  screw  steam  yacht 
of  about  165  tons  Thames  yacht  measurement  for  Mr.  Philip 
Herbert,  London.  The  vessel,  which  has  been  specially 
designed  as  a  fishing  yacht,  is  105  ft.  in  length,  with  a  beam 
of  20  ft.  The  machinery  has  been  fitted  by  Messrs.  Allan, 
Anderson,  and  Company,  Glasgow.  The  yacht  was  named 
Warrior. 

Ri-rel. — Messrs.  Russell  and  Company,  Port  Glasgow, 
launched  on  July  4t li  a  steel  spar-decked  screw  steamer,  built, 
by  them  for  Mr.  John  Wilson,  Dundee.  The  new  vessel, 
which  has  a  dead-weight  carrying  capacity  of  6,600  tons  on 
Board  of  Trade  summer  freeboard,  is  of  the  following  dimen- 
sions: Length,  345  ft.;  breadth,  49  ft.  9  in. ;  depth  moulded, 
28  ft.  6in.  The  engines  will  be  triple-expansion.,  with 
cylinders  25  in.,  41  in.,  and  67  in.,  by  48  in.  stroke.  The 
machinery  will  be  supplied  by  Messrs.  D.  Rowan  and  Com- 
pany, Glasgow.  During  const  ruction  the  vessel  was  under 
the  superintendence  of  Mr.  J.  Fettes,  consulting  engineer, 
Dundee.    The  new  vessel  was  named  Rigel. 

Ballochmyle. — On  June  30th  the  steel  screw  steamer 
Balloohmyle,  which  has  been  built  to  the  order  of  the  Kyle 
Transport  Company  Limited,  Liverpool,  by  Messrs.  Craig, 
Taylor,  and  Company,  Stockton-on-Tees,  left  the  Tees  for  her 
trial  trip,  which  proved  thoroughly  satisfactory,  a  speed  of 
12  knots  being  obtained.  The  following  are  the  particulars 
of  the  vessel:  Dimensions,  351ft.,  by  47  ft.  6  in.,  by  23  ft. 
depth  moulded.  She  is  of  the  single-deck  type,  with  arrange- 
ments for  fitting  'tween  decks.  She  is  built  of  steel  to  the 
highest  class  in  Lloyd's,  under  special  survey,  and  has  poop, 
bridge,  and  topgallant  forcastle,  water  ballast  in  double 
bottom  fore  and  aft,  and  in  peaks.  She  is  equipped  with 
patent  steam  windlass,  with  quick  warping  ends,  steam  steer- 
ing gear,  seven  large  steam  winches,  large  donkey  boiler  of 
the  marine  type,  telescopic  masts,  stockless  anchors,  and  all 
modern  improvements.  The  accommodation  for  captain, 
officers,  and  engineers  is  neatly  fitted  up  on  the  bridge  deck, 
the  crew  being  in  the  forecastle.  Her  engines,  which  worked 
with  the  greatest  smoothness,  have  been  constructed  by  Mpssrs. 
Richardson,  Westgarth,  and  Company  Limited,  Middles- 
brough, the  cylinders  being  24  in.,  40  m.,  65  in.,  by  45  in.,  with 
two  large  steel  boilers  working  at  180  1b.  pressure;  large 
evaporator,  patent  feed  heater,  etc. 

Stag-pool  —  On  July  5th  Messrs.  Ropner  and  Son,  Stockton- 
on-Tees,  launched  from  their  yard  a  steel  screw  steamer  of 
the  following  dimensions,  viz.:  Length,  366  ft.;  breadth,  53  ft. 
depth.  30  ft.  4  in.  The  vessel  has  been  built  to  the  order  of 
Messrs.  R.  Ropner  and  Company,  West  Hartlepool,  and  is 
fitted  with  the  builders'  patent  improved  trunk  deck,  having 
a  tier  of  hold  beams  in  addition  to  the  complete  trunk  deck, 
and  is  fitted  with  T.G.  forecastle  on  trunk  deck.  The  engines 
will  be  of  the  triple-expansion  type,  supplied  by  Messrs.  Blair 
and  Company  Limited"  of  about  1,850  indicated  horse  power, 
steam  being  supplied  bv  two  extra  large  main  boilers  at  a 
working  pressure"  of  180  lb.  per  square  inch.  The  vessel  was 
named  Stagpool. 

Rnmillv. — There  was  launched  from  the  shipyard  of  Messrs. 
Cochrane  and  Sons,  shipbuilders,  Selbv,  on  July  4th,  a  hand- 
somely-modelled steel  screw  trawler,  the  principal  dimensions 
being  117  ft.,  by  21ft,  6  in.,  by  lift.  8  in.  depth  of  hold. 
The  vessel  will  be  fitted  with  powerful  triple-expansion  engines 
by  Messrs.  G.  D.  Holmes  and  Company,  of  Hull.  The  vessel 
is  replete  with  all  the  latest  improvements  for  fishing  pur- 
poses.   The  vessel  was  christened  the  Romilly. 

Two  vessels  were  launched  at  Belfast  on  July  6th.  Messrs. 
Harland  and  Wolff  launched  a  fast  twin-screw  steel  steamer 
named  Slieve  Bawn  for  the  London  and  North- Western  Rail- 
way Company's  Dublin  and  Holyhead  service.  She  is  a  sister 
ship  to  the  Slieve  More,  launched  last  year  for  the  same 
firm  for  the  same  service.  At  Messrs.  Workman.  Clark,  and 
Company's  yard  a  new  Elder  and  Dempster  liner  named 
Agberi,  of  3.600  tons  gross,  for  the  West  African  Coast  trade, 
was  launched.  This  vessel  is  similar  to  the  Patani,  put  into 
the  water  a  month  ago. 

KirnwoorJ  ■— On  July  6th  the  large  steel  screw  steamer 
Kirnwood.  built  by  R.  Craggs  and  Sons  Limted,  Tees  Dockyard, 
Middlesbrough,  for  the  Constantine  and  Pickering  Steamship 
Companv.  of  Middlesbrough,  proceeded  to  sea  for  her  official 
trials  The  results  were  pronounced  entirely  satisfactory  to  all 
concerned,  the  vessel  reo-isterinq-  a  speed  of  11?  knots.  The 
vessel  has  been  built  to  Lloyd's  highest  class,  and  to  the  owners 
special  specifications.  The  cargo  arrangements  include  five 
powerful  winches,  large  marine  type  donkey  boiler,  and  double 
derricks.  The  water  ballast  arrangements,  which  provide  for 
about  800  tons,  and  the  accommodation  for  ship's  comnanv 
have  received  special  attention.    The  machinery  has  been  fitted 
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by  Messrs.  Blair  and  Company  Limited,  of  Stockton-on-Tees, 
having  cylinders  23  J  in.,  39  in.,  64  in.,  by  42  in.  stroke,  steam 
being  supplied  by  two  large  single-ended  boilers  working  at 
1601b.  pressure  to  the  square  inch. 

Fenix- — Messrs.  the  Laxevaags  Engineering  and  Ship- 
building Company,  Bergen,  Norway,  launched,  on  5th  July, 
the  steamship  Fenix,  built  to  the  order  of  Director-Consul 
Victor  Ek  of  Helsingfors  Sangfartygs  Akiebolag,  Helsing- 
fors.  The  principal  dimensions  are:  Length  extreme,  about 
239ft.  6 in.;  breadth,  35ft.;  depth  moulded,  16ft.  10 in.  The 
machinery  is  also  constructed  by  the  Laxevaags  Company,  the 
cylinders  being  16  in.,  by  251  in.,  by  43  in.,  by  30  in.  stroke. 
The  working  pressure  is  175  lb.  per  square  inch. 

Venetia- — The  new  steam  yacht  Venetia,  which  has  been 
built  by  Messrs.  Ramage  and  Ferguson  Limited,  of  Leith,  to 
the  order  of  Mr.  F.  W.  Sykes,  of  Lindley,  Huddersfield,  from 
the  designs  of  Messrs.  Cox  and  King,  London,  ran  her  official 
trial  trip  in  Aberlady  Bay  on  July  7th.  The  water-line  length 
of  the  yacht  is  166  5  ft.,  breadth  263  ft.,  depth  moulded 
16  ft.  3  in.,  and  she  is  fitted  with  triple-expansion  engines, 
having  cylinders  15  in.,  24  in.,  and  39  in.  diameter,  with  a 
stroke  of  27  in.,  the  valve  gear  being  of  the  link-motion  type. 
The  engines  ran  most  smoothly  on  trial,  and  a  mean  speed 
of  a  fraction  over  14  knots  was  attained,  with  a  mean  of  120'2 
revolutions  per  minute.  The  displacement  on  trial,  with  90 
tons  of  coal  in  the  bunkers,  and  fresh-water  tanks  full,  was 
718  tons.  The  total  bunker  capacity  of  the  yacht  is  130  tons. 
From  the  results  obtained  in  previous  yachts  of  Messrs.  Cox 
and  King's  designs,  it  is  estimated  that  a  speed  of  10£  knots 
will  easily  be  obtained  when  running  with  steam  on  one  boiler 
only. 

Hillmere- — Messrs.  Russell  and  Company,  shipbuilders,  Port 
Glasgow,  launched  on  June  23rd  the  cargo  steamer  Hillmere, 
which  they  have  built  to  the  order  of  Messrs.  Hugh  Evans  and 
Company,  Liverpool.  The  vessel,  which  is  a  steel  spar-decked 
screw  steamer,  has  been  classed  100  Al  at  Lloyd's,  and  is  of 
the  following  dimensions:  Length,  340ft.;  breadth,  48ft.; 
depth  moulded,  28  ft. ;  and  dead-weight  carrying  capacity,  6,200 
tons  on  Board  of  Trade  summer  freeboard.  Triple-expansion 
engines,  having  cylinders  24  in.,  42  in.,  and  68  in.  in  diameter 
respectively,  with  a  stroke  of  48  in.,  will  be  supplied  by  Messrs. 
David  Rowan  and  Company,  Glasgow. 

Sydland- — The  Grangemouth  and  Greenock  Dockyard  Co. 
launched  from  their  Greenock  yard  on  June  19th  the  finely- 
modelled  steel  screw  cargo  steamer  Sydland,  built  to  the  order 
of  Messrs.  Axel,  Bostrom,  and  Sons,  Gothenburg.  The  vessel's 
dimensions  are:  Length,  331ft.;  breadth,  48  ft. ;  depth,  24  ft. 
4  in. ;  and  carrying  capacity,  5,400  tons.  She  is  classed  100  Al 
at  Lloyd's  and  is  fitted  with  all  the  most  approved  appliances 
for  the  rapid  handling  of  cargo. 

Purur  i. — On  June  22nd  the  steamship  Puruni,  which  has 
been  built  by  Swan,  Hunter,  and  Wigham  Richardson  Limited, 
Wallsend-on-Tyne,  for  Messrs.  Sprostons  Limited,  of  Demerara, 
for  their  river  passenger  and  cargo  service,  was  taken  out  to 
sea  for  her  trial  trip.  The  dimensions  of  the  vessel  are  :  Length 
over  all,  147  ft.;  beam  extreme,  24ft.  6 in.;  depth  moulded,  9  ft. 
She  has  been  built  to  take  Lloyd's  Al  class  for  river  and  coast 
service  in  Guiana.  She  has  a  forecastle  for  the  accommodation 
of  the  crew,  a  short  bridge  in  which  is  the  accommodation  for 
the  engineers  and  officers,  and  a  large  deck  house  aft  for  the 
accommodation  of  a  limited  number  of  passengers.  The  vessel 
is  fitted  with  permanent  wooden  awnings  to  suit  the  climate  in 
which  she  has  to  trade  and  for  the  accommodation  of  a  large 
number  of  deck  passengers.  The  machinery  has  been  constructed 
by  A.  G.  Mumford  Limited,  of  Colchester,  and  consists  of  two 
sets  of  triple-expansion  engines,  having  cylinders  9J,  15,  and 
25  in.,  by  18  in.  stroke,  steam  being  supplied  by  a  large  single- 
ended  boiler  working  at  180  lb.  pressure.  On  the  trial  trip  a 
mean  speed  of  about  lui  knots  was  attained. 

Chr.  Knud?  en. — The  steamship  Chr.  Knudsen,  which  has 
been  built  by  Sir  Raylton  Dixon  and  Company  Limited,  Cleve- 
land Dockyard,  Middlesbrough,  on  Harroway  and  Dixon's  latest 
patent  of  transverse  cantilever  framing,  proceeded  to  sea  on  1st 
July  from  the  yard  of  her  builders.  She  is  built  to  the  order 
of  Statsrad  Gunnar  Knudsen,  of  Porsgrund,  on  behalf  of  Messrs. 
Aktieselskabet  Borgestad,  of  Borgestad,  near  Porsgrund, 
Norway,  and  is  classed  to  the  highest  Norwegian  Veritas.  The 
vessel  is  under  charter  to  the  Dominion  Coal  Company  Limited, 
of  Canada,  to  be  employed  seven  months  in  the  year  in  their 
trade  between  Sydney,  N.S.,  and  Montreal,  where  the  most 
complete  appliances  in  the  way  of  coaling  staitb.es  will  load  or 
discharge  her  cargo  by  means  of  grabs  at  the  rate  of  1,000  tons 
per  hour.  Her  principal  dimensions  are  360  by  51-21  by  28  ft. 
10  in.,  and  will  carry  nearly  7,000  tons  on  22  ft.  7  in.  draught. 
Ihis  is  really  a  remarkable  vessel  on  account  of  her  novel 
features.  In  the  first  place  she  is  a  perfect  self-trimmer, 
requiring  no  hand  trimming  at  all,  her  holds  being  entirely 


unobstructed  by  any  beams,  pillars,  or  even  web  frames,  which 
advantage  is  arrived  at  by  her  great  fore  and  aft  structural 
strength  through  the  cantilever  frames  supporting  the  water- 
b  ilhist  tanks  at  the  top  sides  under  deck  in  the  wings,  which 
constitute  powerful  box  girders,  and  consequently  do  not  require 
any  pillaring  whatever.  This  enables  the  hatchways  to  be  made, 
as  is  the  case  in  this  steamer,  30  ft.  wide,  and  practically  any 
length.  Another  important  advantage  of  this  type  is  that  the 
space  enclosed  in  these  top-side  water-ballast  tanks  is  not 
measured  by  the  Board  of  Trade  for  tonnage  register,  and  the 
Suez  Canal  authorities  have  also  conceded  that  the  space  shall 
not  be  measured  for  tonnage  in  the  Suez  Canal  certificate. 
These  top-side  tanks  along  with  double  bottom  and  peaks  contain 
over  2,000  tons,  giving  full  immersion  of  the  propeller  when  in 
ballast  trim.  Her  enormous  holds,  with  corresponding  large 
hatchways  and  the  slipping-  sides  of  the  holds,  render  her  an 
ideal  ship  for  iron  ore  or  grain  carrying-,  also  for  carrying  deals 
or  timber  in  any  lengths  either  in  the  holds  or  on  deck.  The 
same  features  adapt  her  for  carrying  very  large  pieces  of 
machinery.  The  clearness  of  the  holds  also  renders  her  especially 
adapted  for  insulation  and  refrigeration  for  the  dead  meat  and 
fruit  trades.  The  vessel  is  fitted  with  engines  placed  aft  by  the 
North-Eastern  Marine  Engineering  Company,  of  Sunderland, 
having  cylinders  26,  42,  70,  by  48  in.  stroke,  180  lb.  pressure, 
about  2,000  indicated  horse  power,  with  two  single-ended  boilers 
15ft.  by  lift.  6in.,  fitted  with  Howden's  system  of  forced 
draught,  which  will  give  her  a  speed  in  ballast-going  condition 
of  over  11  knots  During  the  last  fortnight  she  has  been 
visited  by  a  large  number  of  representatives  of  owners  of  all 
classes  of  steamers,  and  very  highly  spoken  of.  Her  trial  trip 
was  in  every  way  successful. 


NAVAL  NOTES. 

H.M  S  Forpsipht. — The  official  results  of  the  steam  trials 
of  the  second  Fairfield  scout  Foresight  have  now  been  analysed, 
and  from  them  some  points  may  be  indicated.  It  will  be  remem- 
bered by  those  interested  in  naval  matters  that  the  first  vessel 
of  the  type  from  the  same  works  attained  her  guaranteed  speed 
(25  knots)  with  considerably  less  than  the  designed  power  (16,500 
indicated  horse  power).  She  averaged  25  28  knots  for  15,000 
indicated  horse  power.  The  Foresight  improved  on  this,  as  she 
averaged  on  the  six  runs  on  the  measured  mile  25'22  knots  for 
14,330  indicated  horse  power — a  very  good  performance  for  a 
vessel  displacing  2,900  tons.  The  air  pressure  in  the  stokehold 
was  1  in.,  and  the  engine-,  were  not  opened  out  to  their  full 
power.  On  the  six  runs  on  the  Skelmorlie  mile  the  speed  ranged 
between  25'46  and  24  76  knots,  the  latter  with  13,772  indicated 
horse  power.  The  power  of  the  starboard  engine  on  the  mile 
runs  averaged  7,140  horse  power,  the  port  engine  was  50  hoi>e 
power  higher.  On  the  subsequent  61  hours'  run  it  was  found 
that  the  revolutions  averaged  210  per  minute,  so  that  on  the 
whole  eight  hours'  steaming  the  average  speed  was  well  over 
the  25  knots.  The  mean  power  for  these  6J  hours  was  14,308 
indicated  horse  power.  It  is  extremely  exceptional  (says  the 
Glasgow  Herald)  for  a  ship  of  such  high  speed  to  exceed  the 
guarantee  with  such  a  large  margin  of  power  as  2,200  indicated 
horse  power.  The  Foresight  also  proved  slightly  more  economical 
on  the  96  hours'  coal-consumption  test  at  101  knots.  The  rate 
was  2'5  lb.  per  horse  power  per  hour,  whereas  in  the  Forward 
it  was  2  66  lb.,  and  the  speed  for  this  trial,  101  knots,  was 
realised  for  810  horse  power,  also  less  than  in  the  Forward.  As 
a  consequence  the  Foresight  had  to  carry  less  coal  on  the  full- 
power  test,  as  the  condition  was  that  on  the  eight  hours'  full- 
speed  trial  she  should  carry  the  quantity  necessary  to  enable 
her  to  steam  at  101  knots  for  1,500  miles. 

Messrs.  Vickebs,  Sons,  and  Maxim  have  received  an  order 
from  the  Japanese  Government  for  a  battleship  of  19,000  tons 
displacement.  The  length  is  to  be  475  ft.  When  completed  this 
will  be  the  heaviest  battleship  afloat.  The  displacement  of  our 
heaviest  ships,  those  of  the  King  Edward  VII.  type,  is  16,350 
tons;  that  of  the  Lord  Nelson,  now  being  built,  is  to  be  more, 
but  only  by  250  tons.  Thus  the  new  Japanese  warship  will  be 
3,500  tons  heavier  than  any  British  warship.  Of  course,  there 
is  the  Dreadnought  building  at  Chatham,  as  to  the  construction 
of  which  particulars  have  not  been  divulged. 

Antrim. — The  new  armoured  cruiser  Antrim,  which  has  cost 
nearly  £900,000,  arrived  at  Sheerness  recently  from  the  works 
of  John  Brown  and  Company,  Glasgow,  on  completion  for  active 
service.  The  Antrim  is  equipped  with  35  guns,  including  four 
7  5  in.  breech  loaders,  and  steams  23  knots  an  hour.  She  will  be 
a  valuable  acquisition  to  the  First  Cruiser  Seiuadron,  which 
she  joins  immediately. 

At  the  present  time  there  are  seven  warships  in  course  of 
construction  on  the  Tyne.  The  number  is  thus  divided  in  the 
returns  of  Lloyd's  Register — one  first-cla^s  battleship;  two  first- 
class  armoured  cruisers;  two  scouts;  on?  torpedo-boat  destroyer: 
and  one  battleship.  The  term  "  in  course  of  construction  " 
includes  the  period  from  the  laying  down  of  the  kee!  to  the. 
time  of  readiness  for  the  steam  trials. 
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CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

SOLDERING  ALUMINIUM. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — In  your  issue  of  The  Practical  Engineer  for  July  14th  I  notice 
in  the  article  by  Mr.  Walter  J.  May  on  "  Cored  Work  in  Aluminium  " 
the  following  statement:  "At  present  there  is  no  good  solder  for 
aluminium,  and  for  this  reason  it  is  necessary  that  castings  should  not 
break."  Now,  I  beg  to  inform. Mr.  May  that  this  is  not  correct,  as  my 
firm's  patent,  No.  17031,  has  been  severely  tested  on  aluminium  castings 
with  satisfactory  results.  We  sent  our  representative  to  a  firm  who 
work  aluminium  castings  to  make  some  repairs  with  our  solder.  They 
first  gave  him  a  casting  from  a  motor  car  in  a  greasy  condition,  and 
asked  him  to  solder  on  an  ear  which  had  been  broken  off  with  the 
vibration  of  the  machine.  This  he  did  quite  easily.  Of  course,  the  first 
question  asked  was,  Is  it  fast  ?  Our  representative  asked  them  to  try 
it  with  a  hammer,  with  the  result  that  at  the  fourth  blow  the  casting 
broke,  not  clean  through  the  joint,  but  partly  in  the  joint  and  partly 
in  the  casting  itself.  They  then  tried  to  break  off  another  ear  which 
had  been  cast  along  with  the  casting,  with  the  result  that  at  the  first 
blow  of  the  hammer  the  ear  dropped  off.  This  was  done  on  several 
castings,  and  our  friends  were  perfectly  satisfied  with  results. 

I  have  a  cooking  utensil  made  from  aluminium  sheet  and  soldered  up 
just  like  an  ordinary  tin  pan  for  boiling  water,  and  to  test  the  solder 
I  have  boiled  vinegar  for  half  an  hour,  also  a  strong  solution  of  soda,  in 
the  pan,  and  water  is  boiled  in  the  same  pan  several  times  a  day.  This 
has  gone  on  for  several  weeks,  but  I  have  not  detected  any  leakage  in 
the  pan  as  yet.  If  Mr.  May  has  any  casting  he  would  like  to  send 
I  shall  be  pleased  to  repair  same. — Yours,  etc., 

Bradford.  J.  Ledqard. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "  Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  casts  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  fur  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post 


1823.  Pressure  for  "Dishing"  Iron  and  Steel  Plates.— Will  any 

reader  of  The  Practical  Engineer  kindly  give  me  the  pressure  in 
pounds  per  square  inch  that  would  be  required  to  dish  iron  and  . 
steel  plates  from  \  in.  to  §  in.  in  thickness  at  the  ordinary  flanging 
heat,  the  dish  to  be  4  in.  in  depth,  and  to  be  made  by  one  stroke  of 
a  hydraulic  press  ram  upon  a  suitable  die  ?  They  might  also  say  if 
it  would  be  necessary  to  alter  the  pressure  on  the  ram  if  the  dish 
was  only  3  in.  deep.  This  information  is  required  in  connection 
with  the  designing  of  hydraulic  presses  for  flangirjg  and  dishing 
boiler  plates. — C.  Ellis. 

Answer. — Any  ordinary  hydraulic  pressure  would  do  provided 
the  ram  of  the  pressure  was  proportioned  to  give  the  required 
power.  From  1,0001b.  to  1,500  1b.  per  square  inch  seems  to  be 
the  common  practice  in  this  class  of  hydraulic  machinery.  The 
power  required  to  dish  plates  of  the  thicknesses  given  will  depend 
upon  the  diameter  of  the  plates.  For  diameters  up  to  about  5  ft. 
a  power  of  140  tons  will  be  sufficient.  The  power  could  be  varied 
to  suit  ihe  depth  of  dish,  but  the  cost  of  the  complications  required  . 
on  the  machine  to  vary  the  power  would  more  than  outweigh  the  j 
saving  effected  in  pressure  water.  The  same  power  is,  therefore, 
used  for  different  depths  of  dishes,  although  two  heats  are  some- 
times necessary. — I).  S. 

1848.  Dishing  and  Flanging  Plates.  — Would  some  of  your  readers 
kindly  inform  me  the  tiest  method  of  dishing  and  flanging  plates 
4  ft.  to  8  ft.  diameter,  and  from  £  in  to  £  in.  thick,  with  a  hydraulic 
press  having  large  centre  ram  and  four  auxiliary  rams  ?  A  rough 
sketch  of  various  sections  of  dies,  etc.,  would  oblige. — Hydraulic.  ( 


Answer. — Before  a  complete  reply  could  be  given,  a  sketch  or 
drawing  of  the  machine  it  is  proposed  to  use  should  be  supplied. 
Consult  the  articles  of  August  5th  and  19th,  and  September  2nd, 
1904,  of  The  Practical  Engineer,  on  "Boiler-makers'  Hydraulic 
Machinery,"  for  methods  and  dies  for  dishing  plates. —Designer. 


1918.  Engineers  in  the  Navy.— Will  any  reader  inform  me  what 
course  of  study  is  required  to  sit  for  the  Marine  Board  of 
Examinations  to  qualify  for  a  certificate  of  competency  as  second 
and  first  engineer  ? — A.  S.  H. 


MISCELLANEA. 


Mont  Blanc  Railway. — It  is  reported  that  a  mountain  rail- 
way is  to  be  constructed  up  Mont  Blanc  to  a  height  of  12,700  ft. — 
i.e.,  within  3,000  ft.  of  the  summit.  It  will  take  five  years  to 
complete. 

The  Boiler  Explosion  at  the  Falcon  Works,  Beeston. — 
The  formal  investigation  ordered  by  the  Board  of  Trade  to 
be  held  in  this  matter  is  fixed  for  hearing  in  the  Grand  Jury 
Room,  Guildhall.  Nottingham,  on  Wednesday,  the  26th  inst., 
at  11  a.m. 

Railway  Club. — This  month's  meeting  was  held  on  Thurs- 
day, the  13th  inst,  at  St.  Bride's  Institute,  E.C.,  Mr.  C.  A. 
Faraday  in  the  chair.  Mr.  A.  E.  Bradfield  read  a  very 
interesting  and  instructive  paper  dealing  with  a  quarter  of 
a  century's  progress  on  the  L.S.W.R.  Among  the  subjects 
dealt  with  were  the  following:  Locomotives  aud  rolling  stock, 
station  accommodation,  train  services,  punctuality,  new  lines 
and  widenings,  brakes,  signalling,  etc.  A  long  discussion 
followed. 

Engineers'  Directory. — We  have  received  from  Kelly's 
Directories  Limited,  High  Holborn,  W.C,  a  copy  of  the  tenth 
edition  of  their  1905  Engineers'  and  Iron  and  Metal  Trades' 
and  Colliery  Proprietors'  Directory  for  England,  Scotland,  and 
Wales.  It  also  includes  the  principal  towns  in  Ireland,  the 
Channel  Islands,  and  Isle  of  Man.  The  volume  comprises  every 
trade  and  profession  in  any  way  connected  with  the  above- 
mentioned  trade,  and  its  usefulness  to  engineers  and  others 
cannot  be.  over-estimated. 

Half-year's  British  Shipping. — The  tonnage  of  vessels 
entered  at  ports  in  the  United  Kingdom  from  foreign  countries 
and  British  possessions,  with  cargoes,  during  the  six  months 
ended  June  30th,  amounted  to  18,811,786  tons,  and  the  tonnage 
cleared  to  23,994,186  tons,  as  against  19,162,651  tons  entered 
and  23,676,882  tons  cleared  during  the  corresponding  period 
of  1904.  With  regard  to  the  coasting  trade,  the  tonnage 
entered  with  cargoes  during  the  first  six  months  of  1905 
amounted  to  15,975,163  tons,  and  the  tonnage  cleared 
15,736,107  tons,  as  against  15,836,291  tons  entered  and 
15,528,973  tons  cleared  during  the  corresponding  period  of  1904. 

Several  of  the  railways  in  adopting  the  steam-rail  motor 
cars  have  built  the  cars  so  that  the  engine  and  its  bogie  can 
be  detached  from  the  car,  the  coach  body  being  lifted  when 
necessary,  but,  of  course,  being  useless  in  this  state.  Mr. 
Wilson  Worsdell,  however,  has  gone  further,  and  has 
ingeniously  adapted  some  old  Fletcher  tank  engines,  which 
are  four-coupled  in  front,  with  a  trailing  bogie,  to  motor 
service.  Having  lined  up  the  cylinders  to  a  size  suitable  for 
a  smaller  load,  he  has  re-modelled  a  North-Eastern  bogie  coach 
as  a  motor  carriage,  and  coupling  the  engine  and  coach  together 
arranged  for  a  driver's  compartment  at  the  rear  of  the  coach, 
suitably  fitted,  so  that  the  engine  can  he  driven  either  from 
the  footplate  or  the  driver's  compartment.  The  result  has 
been  sufficiently  successful  to  merit  further  developments,  and 
the  example  is  one  that  no  doubt  might  be  profitably  followed 
on  some  other  lines  where  a  stock  of  old  tank  engines  exists. 

A  New  Life-saving-  Raft. — Mr.  Robert  Chambers.  Dum- 
barton, the  original  inventor  of  semi-collapsible  lifeboats, 
exhibited  at  Glasgow  on  June  28th  a  model  of  a  new  life- 
savinq-  raft,  which  has  been  accepted  by  the  Board  of  Trade 
as  fulfilling  all  the  requirements  of  a  collapsible  boat.  The 
raft  may  he  carried  on  the  decks  of  passenger  steamers  for 
use  in  cases  of  collision,  shipwreck,  or  anv  other  emergencies 
where  the  lives  of  those  on  board  are  in  danger.  It  is  made 
in  three  sizes— 20ft.,  26ft.,  and  28ft.  in  lens-th.  and  is  sub- 
divided into  40  water-tierht  compartments,  so  that  even  if  cut 
in  halves  the  only  result  would  be  two  rafts  instead  of  one. 
The  smaller  size  can  support  half  a  hundred  men,  or  as  manv 
as  can  stand  on  it  and  cling  round  it.  The  raft  is  self-adjusting, 
and  is  almost  equally  serviceable  with  either  side  up,  the 
only  difference  beinar  that  there  are  collapsible  rails  on  the 
"  top,"  while  the  bottom  is  smooth  so  as  to  allow  the  raft  to 
slide  easily  over  a  ship's  side.  It  is  provided  with  oars,  life 
lines,  hawser  and  sea  anchor,  and  all  the  appliances  required 
for  life-saving  purposes,  and  weighs  only  about  half  a  ton. 
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HIGH-SPEED  MOTOR  CARS. 

The  recently  obtained  record  of  speed  of  about  ninety-seven 
miles  per  hour  for  a  motor  car  will  not,  we  are  afraid,  be 
received  with  universal  acclamation.  The  cry  that  has 
been  raised  against  the  discourtesy  of  some  drivers  of 
motor  cars  has  arisen  almost  entirely  from  the  fact  that 
the  drivers  were  in  possession  of  cars  that  could  travel  at 
speeds  of  too  great  a  rate  consistent  with  the  safety  of 
others  using  the  public  roads  of  this  country. 

We  are  by  no  means  inclined  to  disparage  the  advantages 
that  can  be  obtained  for  the  mechanical  engineering 
industries  in  connection  with  the  building  of  cars  of  high 
speed  capacity;  but,  on  the  other  hand,  the  question  of 
the  greatest  good  to  the  whole  industry  must  lie  considered 
rather  than  the  advantages  to  the  few.  It  may  be  taken 
for  granted  that  the  sporting  instincts  of  those  using  motor- 
cars  would  not  alone  be  sufficient  to  give  permanence  to 
the  industry  connected  with  the  manufacture  of  those 
vehicles,  and  it  is  clear  that  the  outcry  that  will  be  raised 
against  the  excessive  speeds  on  public  roads  will  tend  to 
discourage  the  legitimate  use  of  the  vehicles  for  fair  speeds 
in  connection  with  commercial  purposes. 

Great  as  may  be  the  number  of  sportsmen  Willing  to 
take  the  chances,  risks,  and  the  excitements  of  racing  upon 
public  roads,  there  is  a  far  greater  number  of  users  willing 
and  desirous  of  adopting  cars  for  business  and  rational 
pleasure,  to  enormously  outweigh  any  possible  loss  that 
would  result  from  further  limiting  and  insisting  upon 
proper  speeds  for  cars  travelling  on  public  roads. 

The  races  that  are  run  by  cars  upon  properly  prepared 
tracks,  and  over  courses  especially  arranged  and  guarded, 
are  possibly  of  great  advantage  to  the  make  :s,  and  of 
some  advantage  to  the  users  of  ordinary  cars  that  are  only 
required  to  travel  at  normal  speeds,  inasmuch  as  by  the 
severe  stress  and  strain  to  which  everything  is  subjected 
under  such  high-speed  racing  conditions  there  must  neces- 
sarily be  a  rapid  disclosure  of  all  points  of  weakness,  such 
as  would  induce  an  effort  upon  the  part  of  all  the  makers 
to  eliminate  such  weaknesses,  and  produce  vehicles  free 
from  the  defects  that  the  racing:  trials  have  brought  to 
light.      Points   of  structural  weakness,    inequalities  in 
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balance,  inefficiency  in  design,  ii  regularity  in  the 
mechanism,  excessive  delicacy  in  construction,  would  be 
at  once  revealed  after  a  test  such  as  a  ninety-seven  miles 
j  er  hour  record  would  establish,  and  to  that  extent  the 
racing  is  a  means  to  an  end  for  the  betterment  of  the 
whole  industry,  and  to  be  properly  appreciated  should  be 
treated  as  being-  valuable  for  this  purpose  alone. 

The  owners  of  racehorses  are  considered  as  contributing 
to  the  common  good  of  the  breed  of  other  horses  that  are 
not  required  for  racing  purposes,  and  adherents  of  the 
racecourse  are  never  slow  in  proclaiming  the  debt  that 
other  horse  owners  owe  to  those  who  indulge  in  this 
national  sport.  Those,  however,  who  enjoy  the  luxury  of 
keeping  and  training  racehorses  would  never  consider 
that  they  were  entitled  to  try  speed  on  the  public  roads 
of  this  country,  and  if  they  did  so  the  ordinary  law  would 
make  itself  felt  against  that  which  would  be  termed  driving 
or  riding  at  an  excessive  speed  to  the  public  danger. 

If  owners  of  high-speed  motor  cars  will  similarly  consider 
themselves  as  sportsmen  owning  cars  for  making  records 
on  private  raee  tracks  or  specially  guarded  roads,  there  will 
be  less  tendency  on  the  part  of  some  of  the  public  to  cavil 
at  the  high-speed  records  that  are  made,  and  there  may 
be  hereafter  something  like  universal  approbation  at  a 
further  breaking  of  the  motor-car  speed  record. 

Institution  op  Naval  Architects. — The  members  of  the 
Institution  of  Naval  Architects  visited  Portsmouth  Dock- 
yard on  the  21st  inst.  On  the  arrival  of  the  train  at  the 
south  railway  jetty  in  the  dockyard  the  v  isitors  proceeded 
to  view  the  most  interesting  features  and  vessels  in  the 
yard,  the  first  part  of  the  route  lying  past  the  older 
portions  and  smaller  docks,  of  which,  in  No.  2,  were  three 
submarines.  A  little  further  on,  in  No.  5,  the  visitors  were 
able  to  see  the  submarine  which  recently  went  down,  under 
repair  in  dry  dock.  The  building  slip  was  the  next  item 
on  the  programme,  and  on  the  way  to  this  the  first-class 
cruisers  Ariadne  and  Good  Hope,  lying  respectively  at 
the  north  railway  and  slip  jetties,  were  pointed  out.  At 
the  building  slip  the  various  alterations  which  have  been 
made  were  shown  to  the  visitors.  The  slip  has  been 
widened,  the  positions  of  the  derricks  have  been  altered, 
and  general  repairs  have  been  made  in  readiness  for  the 
building  of  the  new  battleship  Dreadnought,  shortly  to  be 
begun  there.  On  reaching  the  neighbourhood  of  the  deep 
dock,  the  visitors  entered  a  train  which  was  waiting,  and 
were  conveyed  round  the  different  basins,  making  a 
complete  tour  of  the  remainder  of  the  yard.  The  members 
then  went  on  board  the  Britannia,  after  which  the  Renown 
was  visited.  An  adjournment  was  made  to  the  Hindustan 
(battleship),  where  the  visitors  were  much  interested  in 
the  working  of  the  9'2  in.  guns.  Re-entering  the  train, 
and  passing  the  electric  generating  station  now  building, 
the  party  returned  to  the  south  railway  jetty.  Luncheon 
was  served  in  the  new  cable  store,  adjoining  the  jetty,  part 
of  which  had  been  partitioned  off,  and  appropriately 
decorated  with  the  different  national  ensigns. 


For  two  years  the  turbine  steamer,  the  Queen,  has  been 
running  between  Dover  and  Calais,  but  now  the  acquisition 
of  two  new  turbine  boats,  the  Onward  and  the  Invicta, 
enables  the  South-Eastern  and  Chatham  managing  com- 
mittee to  institute  a  turbine  service  also  between  Folkestone 
and  Boulogne.  To  inaugurate  the  new  service,  which 
began  on  the  18th  inst.,  a  special  run  was  arranged  on  the 
17th.  Leaving  Charing  Cross  at  11-20,  the  train  reached 
Folkestone  Pier  just  before  1  o'clock,  and  at  2-11  the  vessel 
was  at  rest  alongside  the  Boulogne  Pier,  rue  time  taken 


between  the  pier  heads  at  Folkestone  and  Boulogne  by 
the  Onward — which  was  the  vessel  selected  for  the 
occasion — being  about  one  hour  and  a  quarter.  On  the 
return  journey  a  start  was  made  from  Boulogne  at  4-30. 
and  the  train  reached  Charing  Cross  at  about  7-45.  The 
Onward  and  the  Invicta  are  in  general  similar  to  the 
Queen.  Their  dimensions — 31 0' ft.  long  by  40  ft.  broad — 
are  identical,  but  the  depth  from  the  awning  deck,  viz., 
24  J  ft.,  is  slightly  less.  Their  speed  is  somewhat  higher; 
the  Onward  did  22  8  knots  on  the  measured  mile,  whereas 
the  Queen  only  attained  21'76  knots,  this  result  being 
achieved  by  the  aid  of  steam  pressure  of  1601b.  to  the  inch, 
or  ltllb.  more  than  in  the  Queen.  Internally,  the  three 
vessels,  all  of  which  were  built  by  Messrs.  Denny,  of 
Dumbarton,  and  engined  by  Messrs.  Parsons,  of  Wallsend- 
on-Tyne,  are  very  much  alike  ;  but  the  Onward  and  Invicta 
have  the  advantage  of  being  fitted  with  the  Stone  Lloyd 
water-tight  door  system,  by  which  all  of  the  doors  between 
the  water-tight  bulkheads  can  be  closed  simultaneously 
from  the  bridge  in  a  few  seconds. 

Royal  Institute  op  Public  Health. — At  the  recent 
congiess  of  the  Royal  Institute  of  Public  Health,  Sir 
Alexander  Binnie,  president  of  the  section  devoted  to 
engineering  and  building,  dealt  in  his  opening  address  with 
the  drainage  of  London.  After  describing  the  ancient 
system,  he  said  that  when  the  late  Metropolitan  Board  of 
Works  built  six  intercepting  sewers,  three  on  the  north  and 
three  on  the  south,  with  the  outfalls  at  Barking  and 
Crossness,  London  became  one  of  the  best-drained  towns  in 
the  country.  The  river  was  much  improved,  but  about 
1890  complaints  arose  as  to  the  discharge  of  crude  sewage 
into  the  l  iver,  and  chemical  treatment  with  lime  and  other 
matters  began.  The  liquid  effluent  was  now  discharged 
continuously,  while  the  sludge  was  taken  away  in  large 
vessels  and  thrown  into  the  sea  at  Barrow  Deep  at  the 
rate  of  2,000,000  tons  a  year,  of  which,  however,  only 
about  200,000  tons  was  really  solid  matter.  In  designing 
the  sewage  system  Sir  J.  Bazalgette  had  allowed  for  a 
growth  of  population  of  33  per  cent,  but  that  had  already 
been  exceeded,  and  the  storm  overflows  too  frequently 
came  into  operation  owing  to  the  pressure  of  ordinary 
sewage.  The  County  Council  had,  therefore,  decided  on 
an  extension  of  the  drainage  system  by  fresh  intercepting 
sewers,  which  would  be  completed  in  about  ten  years,  at 
a  cost  of  between  £2,000,000  and  £3,000,000.  As  to  the 
disposal  of  the  effluent,  due  consideration  of  the  stream 
into  which  it  was  poured  was  necessary.  In  the  case  of 
London,  with  a  tidal  river  from  which  no  drinking  water, 
was  taken  in  the  lower  reaches,  a  high  degree  of  purity  such 
as  was  necessary  in  less-favoured  cases  was  unnecessary. 


TRADE  CATALOGUES. 


Messrs.  Herbert  Morris  and  Bastert  Limited,  Empress 
Works,  Loughborough,  Leicestershire,  send  illustrated  list  of 
their  electric  and  other  overhead  travelling  cranes  and  lifting 
gear. 

Messrs.  McPhail  and  Simpson's  Dry  Steam  Patents 
Company  Limited,  Wakefield,  send  catalogue  of  superheaters 
as  shown  by  them  at  the  recent  Tramways  Exhibition,  com- 
prising controllable  superheaters,  independently-fired  super- 
heaters, and  superheaters  as  applied  to  every  type  of  boiler. 

The  Hoffmann  Manufacturing  Company  Limited, 
Chelmsford,  Essex,  send  catalogue  of  hall  bearings.  This  is 
superbly  "  got  up,"  full  sectional  illustrations  being  given  of 
hubs,  thrust  bearings,  ball  bearings  for  worm  gear,  chain  hooks, 
motors,  loose  pulleys — in  fact,  designs  to  meet  all  cases. 
Prices  are  given  over  a  large  range. 

"Notes,  Tables,  and  other  Information  on  Factory  Driving" 
is  the  title  of  a  pamphlet  by  Eustace  C.  Holden,  a  neat  little 
work  originally  written  for  the  guidance  of  a  friend,  and 
particularly  applicable  to  textile  engineering.  The  value  of 
a  well-governed  engine  is  clearly  demonstrated,  and  a  number 
of  specially-compiled  tables  are  sriven  which  should  prove  of 
use  to  the  engineer.    The  price  is  sixpence. 
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THE  DESIGN  OF  CENTRIFUGAL  FANS. 

By  Max  Buch. 
(Concluded  from  paye  8-~>.) 
2.  Outlet  Spki  d. 

The  outside  ends  of  the  blades  cm  terminate  in  three 
different  directions  :  ( I  )  back  wards,  as  in  fig.  3  ;  (2)  radially, 
as  in  fig.  4  ;  (3)  forward,  as  in  tig.  8. 

Under  simitar  conditions  the  outlet  air  speed  is  lowest  in 
fig.  3,  of  medium  value  in  fig.  4,  and  highest  in  fig.  5. 
'these  speeds  m»y  be  calculated  by  the  following  formulae: — 


Fig.  3. 
Fig.  4. 
Fig.  r>. 


N/C'J  x  +  2  C  x  U  x  sin  y. 
jOs~x~U».  '■ 


(17) 
(18) 
(19) 


=  ^C2  x  U2  -  2  C  x  U  x  sin  y. 
From  the  above  formulrc  it  is  possible  to  calculate  the 
required  speed  of  the  fan.    A  fan  with  blades  bent  backwards 
requires  by  same  depression  a  higher  speed  than  a  fan  with 
blades  bent  forward. 

On  the  internal  diameter  the  shape  of  the  blades  must  be 
such  that  the  air  can  euttr  them  without  friction  or  knock. 
The  radius  to  which  the  blades  are  bent  is 

....  (-20) 

2  r  sin  x 

In  many  eises  the  area  of  the  outlet  tube  is  of  square 
section  of  the  width  B  and  height  H. 

If  M  =  the  section  of  the  outlet,  then  M  =  B  x  H  by  a 

square-shaped  tube.    But  M  must  also  equal    v  ;  therefore 


B  x  H  =  Q  and  H  = 


a  B 


(21) 


As  an  eqml  volume  of  air  is  leaving  the  fan  at  all  parts  of 
its  circumference,  the  radial  dimensions  of  the  fan  case  must 
increase  in  equal  proportion  from  0  —  II. 


F.g.  3.  Fig.  4.  Fig.  5. 

The  circumference  of  the  fan  case  is  constructed  as  shown 
in  fig.  7. 

Example. — A  fan  is  to  be  constructed  so  that  it  will  move 
an  air  volume  of  Q  =  3,733  cubic  metre  seconds.  The 
depression  will  be  assumed  at  60  m/m  water  column. 

(a)  What  will  be  the  dimensions  of  the  fan  if  the  air  inlet 
is  from  both  sides  1 

(6)  What  will  be  the  speed  of  the  fan  1 

(c)  What  indicated  H.P.  will  be  required  to  drive  the  fan? 
^  Solution.—  An  inlet  speed  of  10  metres  will  be  assumed. 
Then  the  area  of  the  inlet  port,  according  to  formula  (5), 
will  be  — 


0-8 


=  0-8 


f  3,7  33 


J  a    y  J  10 


=  Q'4888  metres. 


The  proportion  which  the  internal  fan  diameter  shall  bear 
to  the  inlet  opening. is  12  1  ;  therefore  d  =  1"2  x  0-1888 
=  0-586  =  0-6  metres  (approx). 

The  proportion  from  D  d  will  be  assumed  as  2  4-  1. 
The  external  diameter  of  the  fan  is  therefore  D  -  2  x  0  586 
=  1T72  =  1*2  metres  (approx). 

In  order  to  obtain  the  desired  effective  depression  of 

6  0 

60  m/m    a  theoretical  depressi  n  of  -     —  75  m/m  water 

1  0-8  ' 

column  must  be  chosen,  which  requires  a  circumferential 

speed  of  24\S  metres,  accordiug  to  the  given  table. 


The  circumferential  speed  is  now  taken  as  a  basis  and 

multiplied  by  the  coefficient  m  =  1*5. 

_.  ,       „        ,    .  U  x  60  x  vi 

Ihe  number  of  revolutions  =  N  =   rr — 

D  x  - 


N  --= 


24-8  x  60  x  I  n 


D  x  W 
24-8  x  60  x  1-5 


=  594 


1-2  x  314 

600  revolutions  per  minute  (approx.) 


Fro.  (5. 


Formula  (11)  may  also  be  used  for  obtaining  the  required 
speed,  in  which  case 

/  H  in  metres 


N  =  845  x 


J 


=  0-845  x  1-5 


565. 


/  0-675 
V-  0-62 

It  will  be  seen  that  the  result  obtained  by  the  use  of 
formula  (11)  is  not  as  high  as  the  preceding  one.  This  is 
owing  to  the  decimals  in  the  circumferential  speed  and  the 
coefficient  being  ignored. 

The  higher  value,  namely,  600,  is  recommended,  which 
will  leave  a  margin  for  accidental  losses. 

The  width  of  the  blades  according  to  formula  (12)  is — 

B  =  sr  x  S  =  3'773  x  3-14  x  10 

2  x  ?■  0-586 

=  207  m/m  =  200  m/m  (approx.) 

In  this  example  S  is  chosen  =  10,  according  to  the  table 
given. 

In  order  that  the  air  shall  have  the  same  speed  at  all  parts 
of  the  blades,  it  is  necessary  to  decrease  the  width  of  the 
same  towards  the  external  circumference,  tapering  them  off 
in  the  same  proportion  as  the  diameter  increases.  Therefore, 
as  the  circumference  varies  in  the  same  proportion  as  the 
diameter,  so  must  also  the  blade  vary  in  the  same  manner. 


Fia. 


therefore 


In  the  present  example  the  proportion  is  1- 
the  external  width  of  the  blades  =  100  m/m. 

The  number  of  blades  shall  be  such  that  their  internal 
pitch  is  50  —-  70  m/m. 

In  the  above  example  the  internal  blade  circumference  is 
=  l-88  metres.     The  number  of  blades  should  therefore  be 

1-88  = 
0-07  ' 

or,  according  to  the  formula  of  Hauer,  where  the  external 
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pitch  of  the  blades  shall  he  ==  210  ni/m,  which,  with  an 
external  fan  circumference  of  3  66  metres,  would  give 


3 'OS 
U-21 


=  17  blades. 


As  a  rule  it  is  preferable  to  choose  a  number  of  blades 
which  is  exactly  divisible  by  either  4  or  6.  In  this  case, 
therefore,  16  or  18  blades  would  be  chosen. 

The  shape  of  the  blades  shall  be  according  to  fig.  4.  For 
the  inlet  an^le  of  the  blades  formula  (16)  gives 

T,X  U 


U  is  = 


S 

>■  x  7r  x  594 

60  . 


18-8; 


therafon 


t'J  X 


1SS 

To" 


=  1-88  =  X  =  61°  30'. 


The  radius  of  the  blade  is  given  by  formula  (20) 


E 


R- 


2  x  r  x  sin  X 


0-6-  -  0-32 
2  x  U-3  x  0^87 


=  0-509  =  0-51  metre 


Finally,  it  is  necessary  to  calculate  the  fan  case.  It  is 
proposed  to  make  the  internal  width  of  the  case  slightly 
larger  than  the  width  of  the  blades, 

B,  =  225  m/m; 

then  the  length  of  the  outlet  will  be 

H  =A 
*  x  Bj 

In  this  formula  the  value  of  s  is  unknown,  but  is  calculated 
from  formula  (18),  in  which  formula  the  value  of  angle  y 
equals  0. 

S  =         x  U2 

There  shall  be  an  equal  volume  of  current  at  every  part  in 
the  fan,  and  for  this  reason  the  blades  have  already  been 
made  smaller  at  the  outlet  end.  It  will  therefore  be 
sufficient  to  take  C  =  S  =  10  metres.  U  =  the  circumfer- 
ential speed,  which  in  this  case  is  37 '2  m.  From  this, 
therefore,  s  =  ^10a  x  =  3S-5  metres,  which  value 

introduced  in  H,  gives  — 


H 


Q 


3-733 


=  0  436  metres. 


s  x  Bi      38-5  x  0-225 

The  square  from  which  the  fan  case  is  constructed  is 
therefore 

H  =  0-436 
4  A 


0-109  metres. 


The  required  power  for  driving  the  fan  is  as  follows : 
The  delivered  air  volume  is  3'733  cubic  metre  seconds,  by 
an  effective  vacuum  of  60  m/m.  The  table  shows  that  by 
60  m/m  vacuum  per  cubic  metre  air  delivery  per  second  a 
p  wer  of  0-794  H.P.  is  required. 

Therefore  the  fan  in  question  will  require  3,733  x  0-794 
=  2-96  H.P.  (theoretical).  The  effective  power,  with  the 
coefficient  n  taken  at  0  6,  will  be 


H.P. 


2-96 
0-6 


=  4-26  HP. 


NOTICES    OF    MEETINGS,  &C 


The  Iron  and  Steel  Institute. — The  autumn  meeting 
will  be  held  at  Sheffield,  from  September  26th  to  29th  inclusive, 
when  a  number  of  papers  will  be  read  and  excursions  made  to 
various  works'  and  places  of  interest.  Further  details  will  be 
given  in  a  later  issue. 


THE    PANAMA  CANAL. 


In  The  Practical  Engineer  of  May  19th  last  we  gave  a 
remine  of  a  scheme  worked  out  by  Mr.  Lindon  W.  Bates, 
an  American  civil  engineer,  for  the  construction  of  the 
Panama  Canal.  The  plans  were  much  elaborated,  and 
nothing  appeared  to  have  been  overlooked,  either  from  an 
engineering  point  or  in  the  question  of  finances.  The 
scheme  is  complete  in  itself  as  regards  the  canal,  but 
Mr.  Bates  has  subsequently  published  another  work  dealing 
with  the  terminal  harbours.  This  contains  general  plans 
and  sections  showing  the  proposed  canal  terminals,  town 
sites,  locks,  barrages,  outer  and  inner  harbours,  and  naval 
stations  at  Panama  and  Simon  Bays  on  the  west  and  east 
coasts.  The  details  of  these  comprehensive  harbour  works 
are  necessarily  of  an  involved  character,  for  it  is  recognised 
that  these  must  be  commodious,  and  have  dee])  water. 
Such  do  not  exist,  and,  therefore,  must  be  created.  They 
must  meet  the  requirements  that  the  new  navigation  will 
entail,  and  cope  with  the  Isthmian  Railway,  besides 
providing  naval  and  military  bases,  vvhich  are  essential  to 
America. 

Considering  the  Panama  terminus  first,  the  chief  ruling 
factors  comprise  winds  and  tides.  Careful  tabulation  has 
been  made  of  the  tides,  extending  over  a  large  number  of 
years,  giving  a  mean  of  all  high  tides  of  18:[  ft.  and  the 
highest  observed  over  four  years  of  22A  ft.  Mr.  .Bates  has 
made  complete  tabulated  statements  of  the  tidal  streams, 
fresh  water  discharges,  soundings,  and  bed  formations, 
upon  which  data  he  bases  his  project  of  an  outer  harbour, 
inner  fresh  water  harbour,  locks  and  barrage  sites,  new 
town  site,  new  canal  entrance,  and  naval  station. 

A  similar  process  has  been  worked  out  at  the  Atlantic 
terminus,  with  the  result  that  Colon  is  to  be  abandoned  in 
favour  of  a  new  location,  and  that  a  new  town  site  be 
established  in  the  Sanitary  hill  slopes. 

Under  Mr.  Bates's  design  the  length  of  the  Panama 
Canal  between  terminal  locks  is  39  miles  2,500  ft.,  as 
against  50  miles  4,590  ft.  of  all  other  projects.  Also,  the 
total  length,  including  harbour  and  approach,  is  only  47 
miles  5,450  ft. 

The  final  conclusion  stated  is  worthy  of  reproduction  in 
full :  "  A  greater  Panama  and  a  new  terminal  city,  Balboa, 
both  with  twin  harbours  unrivalled  in  the  whole  vast  water 
reaches  of  the  world — these  are  what  this  project  proposes. 
Such  matchless  conditions  would  be  impracticable  of 
realisation  without  the  Culebra  and  other  excavations, 
but  waste  material  may  be  here  transmuted  and  create 
great  national  possessions,  a  treasury  to  the  Republic  of 
Panama,  and  a  glory  to  America." 

The  scheme  is  nothing  if  not  ambitious,  and  it  is  the 
perfect  faith  and  energy  shown  by  Mr.  Bates  that  entitles 
him  to  receive  the  greatest  consideration  from  the  Canal 
Commissioners  appointed  by  the  United  States  Government. 


In  the  article  on  the  machinery  at  the  K.A.S.E.'s  recent 
show  in  our  last  issue  we  mention  the  traction  engine 
of  Messrs.  Charles  Burrell  and  Sons  Limited  having  the  crank 
pinion  running  on  four  or  six  keys  cut  out  of  the  solid  metal. 
Messrs.  Burrell  and  Sons  write  to  say,  however,  that  for  some 
years  they  have  used  nothing  less  than  eight  keys  cut  in  this 
manner. 

Useful  Zinc  Allot. — A  useful  zinc  alloy  has  a  composition 
of  88  lb.  zinc,  10  lb.  copper,  and  2  lb.  aluminium.  By  omitting 
the  aluminium  and  using  12  lb.  of  copper  the  alloy  becomes 
harder.  Melt  the  copper  and  add  enough  cold  zinc  to  kill  it, 
and  to  prevent  it  spitting  when  added  to  the  bulk  of  the  zinc. 
Separately  melt  the  zinc,  pour  in  the  copper,  and  well  stir  till 
thoroughly  fluid;  then  add  the  aluminium,  and,  after  well 
stirring,  pour  into  flat  plates  about  1  in.  thick.  These  plates 
when  cold  are  broken  up,  re-melted  under  small  charcoal,  and 
then  poured  into  horizontal  covered  sand  moulds  to  form  lin. 
bars.  The  alloy  has  a  surface  resembling  oxidised  silver,  and 
is  filed  and  polished  perfectly  smooth,  with  a  cut  to  the  file 
like  grey  iron.  It  tools  well,  and  does  not  get  so  knocked 
about  as  do  white  metals  in  which  the  lead  is  the  base. 
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THE   INGLIS   PATENT    MARINE  BOILER. 


The  "  Inglis "  boiler  is  the  outcome  of  ;vu  attempt  to 
introduce  into  the  cylindrical  marine  return  tube  or 
"  Scutch  "  boiler  the  advantages  associated  with  water-tube 
boilers  for  marine  use,  and  to  increase  the  efficiency  of 
such  boilers,  particularly  when  working  under  forced 
draught  in  a  closed  stokehold. 


Longitudinal  Section. 


The  distinguishing  feature  of  the  Inglis  boiler  is  the 
provision  of  three  combustion  chambers.  The  flame  and 
gases  from  the  three  furnaces  all  meet  in  one  common 
combustion  chamber  of  special  construction  at  the  back  of 
the  furnace  bridge.    The  second  combustion  chamber,  in 


Section  through  Smokebox. 


tile  form  of  a  corrugated  flue,  conveys  the  combined  gases 
to  the  third  combustion  chamber  at  the  front  of  the  boiler 
where  they  enter  the  tubes.  This  arrangement  ensures 
that  the  cold  or  green  gases  from  any  furnace  while  being 
tired  get  thoroughly  mixed  and  ignited  by  meeting  the 
hot  gases  from  the  other  two  furnaces,  thus  giving  good 


combustion  and  little  or  no  smoke.  It  also  ensures  that 
the  gases  when  they  reach  the  tubes  are  of  uniform 
temperature,  thus  doing  away  with  the  principal  cause 
of  leaky  tube  ends,  and  the  tube  plate  being  at  the  front 
of  the  boiler  the  formation  of  scoria,  or  "  bird  nesting  "  on 
the  tube  ends  when  forcing  is  almost  an  impossibility. 
The  third  or  front  combustion  chamber  is  formed  by  a 
removable  water-jacketed  cover,  which  acts  as  a  circulator, 


Section  thiough  Circulator. 


the  water  jacket  being  fed  entirely  from  the  bottom  of 
the  boiler,  and  discharging  into  the  steam  space.  The 
circulation  is  assisted  by  four  vertical  water  tubes  in  the 
back  combustion  chamber,  and  has  been  proved  to  be 
most  efficient. 


Front  Elevation 


The  illustrations  given  show  a  boiler  which  has  been 
erected  in  Glasgow,  and  enclosed  in  an  air-tight  house  for 
testing  purposes.  The  following  are  the  particulars  of  this 
boiler:  Working  pressure  in  pounds  per  square  inch,  180  ; 
total  number  of  tubes,  309 ;  total  tube  surface,  2,224 
square  feet ;  total  flue  surface,  306  square  feet ;  front  tube 
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1  'la t o  surface,  25  square  feet  ;  total  water-chamber  surface, 
(>5  square  feel  ;  total  heating  surface,  2,620  square  feet; 
area  of  firegrate,  55  square  feet;  and.  area  through  tubes, 
7'4  square  feet.  The  ratio  of  heating  surface  to  firegrate 
is  therefore  47'6,  and  the  ratio  of  firegrate  to  area  of 
tubes  7*43- 

Varibus  tests  hare  been  carried  out  with  this  boiler 
with  satisfactory  results,  even  under  forced  draught,  as 
the  following  summary  of  water  evaporation  and  efficiency 
will  show  :  — 

Summary  of  Tests. 
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BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Explosion  from  a  Slide-valve  Chest. 

N,p.  1,536.  The  cause  of  this  explosion  was  rather'  an 
unusual  one,  being  due  to  faulty  metal  and  insufficient 
thickness  of  the  scantlings  of  the  valve-chest  cover.  The 
cover  was  made  of  cast  iron,  its  dimensions  being:  Length, 
4  ft.;  breadth,  2  ft.  G  in.  ;  and  thickness,  l  '/io  in.  Two  ribs 
were  cast  on  the  inside  of  1|  in.  in  thickness,  varying  in 
depth  from  1  A  in.  at  the  centre  to  1  in.  at  the  outside. 
The  flange  was  2  in.  in  thickness,  and  ''>h  in.  in  width  at  the 
inside,  and  in.  on  the  outside.  It  was  secured  to  the 
valve-chest  Mange  by  15  bolts  and  five  studs,  each  1  in.  in 
diameter.  The  cover,  which  was  made  about  20  years  ago, 
formed  part  of  a  compound  beam  engine  at  the  Roach  Mills 
Spinning  and  Manufacturing  Co.  Limited,  Roach  Mill, 
Rochdale.  It  was,  as  part  of  the  machinery,  periodically 
examined  by  one  of  the  inspectors  to  the  Ocean  Accident 
and  Guarantee  Corporation,  1)}-  whom  it  was  insured. 
Steam  is  supplied  to  the  engine  from  two  Lancashire 
boilers,  the  safety  valves  of  which  are  loaded  to  I§0  lb. 
per  square  inch.  The  steam  pipes  are  about  150  ft.  in 
length,  about  50ft.  being  in  the  open;  these  are  carefully 
covered  with  composition  to  prevent  condensation,  and  a 
trap  is  placed  at  a  bend  near  the  engine  house.  The  failure  of 
this  cover  appears  to  have  been  due  to  a  combination  of 
causes,  the  primary,  according  to  the  evidence  of  the 
inspector  to  the  Board  of  Trade,  being  the  abnormal 
stresses  arising  from  the  screwing  up  of  the  bolts  and  the 
position  of  the  jointing  material,  which  was  wholly  within 
the  pitch  line.  This  method  of  making  joints  is  no  doubt 
satisfactory  as  regards  making  them  tight,  but  it  is  evident 
that  unless  the  covers  are  especially  strong  they  are  very 


liable  to  be  broken  whilst  the  bolts  are  being  screwed  up. 
In  the  present  instance  the  cover  was  not  properly  designed 
for  this  form  of  joint,  and  it  is  surprising  that  this  was 
not  observed  at  the  time  it  was  proposed  to  increase  the 
pressure  from  851b.  to  1301b.  per  square  inch.  The 
jointing  material,  which  was  of  asbestos  cloth  lj  in.  wide 
by  in.  in  thickness,  was  wholly  inside  t he  bolts,  and  at 
the  time  of  the  explosion  the  thickness  had  been  reduced 
to  l  in.  by  the  pressure  used  to  make  the  joint  tight. 

"Under  the  circumstance  (says  the  Engineer  Surveyor-in- 
Chief)  the  fracture  of  this  cover  cannot  be  considered  as 
an  accident,  and  it  is  to  be  hoped  that  this  explosion  will 
cause  more  attention  to  be  given  to  the  scantlings  of  cast- 
iron  covers  when  it  is  intended  to  place  the  jointing 
material  with  the  pitch  line  of  the  bolts,  as  in  this  instance." 


Explosion  from  a  Steam  Stop-valve  Chest  on  Board 
a  Steamship,  due  to  Water-hammer  Action. 

No.  1,537.  The  stop-valve  chest  which  failed  was  part 
of  the  propelling  machinery  on  board  the  steamship 
Bermudian,  engaged  in  the  passenger  trade  between  New 
York  and  the  Bermuda  Islands.  The  chest  was  fitted  with 
two  valves  7  \  in.  and  5£in.  diameter,  for  supplying  steam 
respectively  to  the  main  and  auxiliary  steam  pipes.  The 
diameter  of  the  body  of  the  chest  was  14  in.  ;  its  thickness, 
which  was  intended  to  be  1  in.,  measured  from  the  edge 
of  the  fracture,  from  "7/32  in.  to  lg  in.  Two  drain  cocks, 
each  A  in.  in  diameter,  were  fitted  to  the  chest  at  the 
bottom  of  each  valve. 

The  explosion  was  due  to  a  rather  unusual  cause.  The 
forward  boilers  only  were  under  steam  at  the  time,  and 
water  had  collected  in  the  branch  main  steam  pipe  of  the 
after  starboard  boiler,  on  account  of  the  vessel  having  a 
list  to  that  side.  The  level  of  the  water  was  disturbed  by 
the  vessel  suddenly  heeling  over  to  port,  and  the  steam 
entering  the  branch  pipe  above  the  exposed  surface  of  the 
water  set  the  latter  in  motion,  and  carried  it  forward  with 
sufficient  velocity  to  cause  the  fracture  of  the  stop-valve 
chest  by  its  impact. 

In  addition  to  the  fractured  chest,  Messrs.  Clark  also 
removed  the  valve  chest  from  the  port  after  boiler. 
Several  attempts,  with  pressures  up  to  1,4001b.  per  square 
inch — all,  however,  unsuccessful — were  made  to  burst  this 
casting  by  hydraulic  pressure.  Both  chests  were  after- 
wards broken  up,  and  the  metal  of  which  they  were  made 
appeared  sound  and  good,  and  entirely  free  from  flaws  or 
other  defects. 

The  movement  of  the  vessel  was  as  follows :  The 
Bermudian  is  a  vessel  with  very  fine  lines,  and  without 
bunkers  or  cargo  on  board  is  A'ery  "  tender."  She  is  fitted 
with  six  water  ballast  tanks  in  the  cellular  double  bottom, 
holding  649  tons  of  water,  an  after  peak  tank  holding  69 
tons,  and  a  deep  tank  holding  410  tons.  On  the  morning 
of  November  4th  she  was  lying  at  the  builder's  yard,  with 
her  poft  side  to  the  quay,  and  resting  on  the  mud  at  the 
bottom  of  the  river,  with  a  pronounced  list  to  starboard. 
At  this  time  Nos.  1,  2,  and  3  water  ballast  tanks  were 
filled,  holding  in  all  48.")  tons  of  water.  All  the  remaining 
tanks  were  dry.  No.  3  tank  has  a  water-tight  centre  line 
bulkhead,  and  at  about  11-30  a.m.  a  quantity  of  water  was 
pumped  out  of  the  starboard  side  of  this  tank,  in  order 
to  bring  the  vessel  upright,  the  builders  appearing  to  have 
overlooked  the  fact  that  the  ship  was  not  then  afloat.  At 
12  noon  the  vessel  floated,  instantly  came  upright,  and 
then  fell  slightly  over  to  port.  Immediately  afterwards 
the  explosion  occurred. 


Explosion  of  a  Boiler,  due  to  Corrosion. 

No.  1,538.  The  boiler,  which  was  of  the  Lancashire 
type,  was  2d  ft.  in  length  and  6  ft.  (>  in.  in  diameter.  The 
shell  was  constructed  of  seven  rings  of  plates,  with  three 
plates  in  each  ring.    The  longitudinal  and  circumferential 
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seams  were  lap  jointed  and  single  riveted  with  rivets  f  in. 
in  diameter,  the  pitch  of  which  varied  from  2  in.  to  2|  in. 
The  shell  plating  was  of  iron,  and  originally  §  in.  thick. 
The  front  and  back  end  plates  were  |  in.  thick,  and  were 
attached  to  the  shell  and  flue  plates  by  angle  irons  3  in. 
by  3  in.  by  \  in.  The  front  plate  was  stayed  by  means 
of  three  gusset  plates,  and  the  back  end  plate  by  means 
of  four  gusset  plates  7 is  in.  thick,  with  two  angle  irons  3  in. 
by  3  in.  by  \  in.  attached  to  the  shell,  and  end  plates  with 
rivets  f  in.  in  diameter  in  double  shear,  respectively.  The 
flues  were  two  in  number,  and  each  consisted  of  seven  rings 
of  plates.  The  flues  were  made  of  iron,  and  were  originally 
|  in.  in  thickness.  There  were  three  Galloway  tubes  in 
each  flue.  The  boiler  was  made  by  the  Chadderton  Ironworks 
Company  in  1880.  It  was,  therefore,  24  years  old.  No 
repairs  had  been  done  to  the  boiler,  nor  was  it  insured, 
and  during  the  whole  of  the  time  it  had  been  in  use  it 
was  never  inspected.  The  explosion  was  caused  by  a 
portion  of  the  shell  plating  having  become  so  reduced  in 
thickness  by  external  corrosion  as  to  be  unable  to  withstand 
any  useful  steam  pressure. 

The  boiler  was  made  and  supplied  to  a  Mr.  Crompton, 
but  it  was  used  at  his  works  for  a  very  short  time,  being 
put  under  steam  not  more  than  a  dozen  times.  It  then 
became  the  property  of  Messrs.  Harrison,  of  the  Gibraltar 
Candle  and  Soap  Works,  Middleton  Junction,  near 
Manchester.  The  management  of  the  boilers,  so  far  as 
they  were  managed  by  any  member  of  the  firm,  devolved 
upon  Mr.  R.  W.  Harrison,  one  of  the  partners.  This  boiler 
was  originally  worked  at  a  pressure  of  70  lb.  per  square 
inch,  to  which  pressure  the  safety  valve  was  loaded  by 
means  of  a  weight  placed  at  the  end  of  the  lever.  Shortly 
after  the  boiler  became  the  property  of  Messrs.  Harrison 
the  pressure  used  did  not  exceed  50  lb.  per  square  inch,  and 
recently  it  was  not  higher  than  301b.  to  401b.  per  square 
inch,  this  latter  pressure  being  sufficient  for  the 
work  which  the  boiler  had  to  do,  which  was  to  supply 
steam  to  an  engine  which  worked  the  candle  and  soap 
making  machinery. 

In  pursuance  of  the  Factory  and  Workshop  Act,  1901, 
it  became  necessary  that  an  examination  should  be  made 
of  this  boiler  for  the  purpose  of  the  report  in  the  form 
prescribed,  in  accordance  with  Section  1 1  of  that  Act. 
Messrs.  Harrison  employed  Mr.  Green  to  do  this.  The 
examination  took  place  on  December  18th,  1903,  when, 
it  was  said,  the  boiler  was  cleaned  out,  and  the  operation 
of  cleaning  and  examining  lasted  the  whole  of  the  day — 
that  is  to  say,  from  8  in  the  morning  to  5  in  the  evening. 
Mr.  Green,  who  was  then  80  years  of  age,  went  into  the 
boiler  with  a  hammer  and  tapped  the  plates  all  round.  He 
sounded  the  shell  plates  and  the  ends,  and  went  into  the 
sides  and  anywhere  where  he  could  get,  and  having  done 
this  he  came  to  the  conclusion  that  the  boiler  was  fit  to 
work  at  a  pressure  of  from  30  lb.  to  35  lb.  per  square  inch. 
The  report  of  this  examination  was  produced,  and 
purported  to  have  been  signed  by  Mr.  Green.  It  is 
described  as  the  report  of  an  examination  of  steam  boilers 
in  the  factory  at  Gibraltar  Works,  Middleton  Junction, 
made  in  pursuance  of  the  requirements  of  the  Factory  and 
Workshop  Act,  1901,  Section  11.  In  this  report  Mr.  Green 
purports  to  state  that  the  examination  was  the  usual  one ; 
that  the  boiler  was  scaled  for  the  purpose  of  the  examina- 
tion ;  that  the  external  and  internal  conditions  of  the  boiler 
were  good,  and  that  the  condition  of  the  mountings  was 
good  also ;  and  that  the  permissible  working  pressure  for 
the  ensuing  14  months  was  601b.  per  square  inch.  It  is 
also  stated  that  no  repairs  were  required,  and  that  the 
firm  only  used  the  boiler  at  a  pressure  of  from  201b.  to 
301b.  at  most,  which  probably  was  the  fact. 

In  May,  1904,  the  boiler  was  again  examined  thoroughly, 
as  was  said,  by  Mr.  Green,  and  no  fault  was  found  with  it. 
That  was  the  last  examination  before  the  explosion.  At 
8  a.m.  on  September  16th,  1904,  the  fire  was  lighted  by 
4 


James  Green,  jun.  Steam  showed  soon  after,  and  work 
was  started  at  8-30  a.m.  About  10-5  a.m.  Green  fired  up, 
and  at  10m15  a.m.  he  noticed  that  the  steam-pressure  gauge 
registered  281b.  At  10-20' a.m.  the  boiler  exploded.  The 
shell  along  tile  bottom  ruptured  longitudinally  from  the 
second  ring  of  the  front  end  plate  to  the  back  end  plate, 
a  distance  of  15  ft.,  followed  by  opening  up  the  shell  plates, 
and  tearing  them  along  the  centre  line  of  rivets  in.  the 
circumferential  seams  at  the  second  ring  and  the  back  end 
plate.  The  gusset  plates  used  for  stiffening  the  back  end 
plate  were  also  torn  asunder  from  the  double  angle  irons 
of  the  end  plate.  After  the  explosion  the  boiler  was 
examined  by  Mr.  Robert  Watt,  who  found  that  it  was 
generally  in  very  good  condition,  that  it  appeared  to  have 
been  fed  with  good  water,  and  to  have  been  properly 
cleaned  out.  Mr.  Watt  ascertained  that  the  fracture  com- 
menced by  the  brickwork  at  the  side  of  the  bottom  flue 
at  the  bearer  end,  at  a  place  where  it  would  be  difficult 
to  give  a  good  blow  with  a  hammer  inside  the  boiler.  He 
came  to  the  conclusion '  that  the  explosion  was  due  to 
deterioration  of  that  portion  of  the  shell  plating  which 
rested  on  the  brickwork,  and  that  the  deterioration  was 
caused  by  external  corrosion,  produced  by  sweating  and 
dampness.  The  thickness  of  the  metal  at  the  point  of 
fracture  was  gauged  and  found  to  be  only  '/'« in.  Mr. 
Watt  was  of  opinion  that  the  boiler  was  not  fit  for  any 
useful  pressure. 

Having  regard  to  this  evidence,  the  commissioners  found 
that  the  explosion  was  caused  \>y  that  portion  of  the  shell 
plating  which  rested  on  the  brickwork  having  become  so 
reduced  in  thickness  by  external  corrosion  as  to  be  unable 
to  withstand  any  useful  pressure.  The  commissioners 
found  that  Mr.  Green  was  not  a  competent  person  to 
examine  a  boiler  and  that  Mr.  It.  W.  Harrison  was  to 
blame  for  the  explosion,  and  directed  that  Mr.  R.  W. 
Harrison  should  pay  to  the  solicitor  to  the  Board  of  Trade 
the  sum  of  ,£40  towards  the  costs  and  expenses  of  this 
investigation. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  July  20th, 
1905  :— 

Belfast. — Extra  first  class:  G.  C.  McGown. 

Cardiff.— First  class:  J.  L.  Jones,  W.  White,  J.  T.  Evans.  Second 
class :  E.  Taylor,  W.  J.  Thomas.  J.  W.  Towers,  G.  F.  Hughes.  , 

Glasgow.— Extra  first  class:  A.  B.  Mclnnes,  J.  Boyd.  First  class: 
L.  A.  Whitehead,  J.  Miller,  W.  R.  Perinchief.  Second  class:  W. 
Biaidwood,  G.  M.  Wilkie,  C.  Grant,  J.  B.  Simmonds,  A.  Gray,  J. 
Bald,  D.  C.  Oakes,  P.  P.  Sutherland,  M.  Morrison,  A.  M.  A.  Highmore. 

Leith.— First  class :  J.  S.  Ireland,  J.  L.  Rathbone,  M.  J.  Falangas, 
A.  Dick,  C.  Zaffirakis.  Second  class:  A.  R.  Meek,  J.  Gray,  J.  F. 
Robertson,  D.  Shier. 

Liverpool.— Extra  first  class  :  R.  H.  Harris,  D.  McL.  Wishart,  R. 
Wilson.  First  class  :  R.  Angus,  J.  D.  Webster,  A.  Barningham,  J.  B. 
Jones,  H.  S.  B.  McKay.  Second  class :  R.  A.  Kearon,  G.  Mooney,  W. 
Thomas,  T.  A.  H.  H  ggan,  M.  Ozamis,  S.  G.  Holiday,  C.  S.  Allen,  C. 
S.  Depledge. 

London.— Extra  first  class :  W.  W.  Warren.  W.  Childe,  D.  W. 
McMaster.  First  class:  J.  R.  Barclay.  Second  class:  W.  Fawcus, 
A.  L.  Thurlow,  A.  Chew,  H.  J.  Shipton. 

Xouth  Shields. — Extra  first  class:  P.  W.  Gurr,  A.  C.  McCutcheou. 
First  class:  S.  Hart,  S.  Marshall,  H.  E.  Duuiface,  H.  J.  Mitchell,  W. 
L.  Mennie,  F.  M.  Hutcbineon.    Second  class :  J.  H.  Bruce. 

Southampton. —  First  class:  G.  W.  Trayler.  Second  class:  T.  H- 
Hubbard. 

West  Hartlepool. — First  class:  J.  W.  Proctor,  C.  A.  Nicholson. 
Second  class:  A.  McD.  Tait,  C.  Armstrong,  A.  E.  Thompson,  C.  A. 
Storer,  H.  T.  Foster, 
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TRADE  NOTES. 


The  name  of  the  new  asbestos  slate  recently  placed  on  the 
market  by  the  United  Asbestos  Company  Limited  is  "  Uaeo- 
lite,"  and  not  "  Nacolite,"  as  we  gave  it  in  these  columns  on 
July  7th. 

Messrs.  the  Simplex  Steel  Conduit  Company  Limited 
have  prepared  a  novel  sample  cabinet  containing  a  set  of 
samples.  The  cabinet  consists  of  four  trays,  so  that  the  samples 
can  be  classified  into  main  groups,  and,  as  each  tray  is  sub- 
divided, the  groups  can  be  further  arranged  in  sections.  The 
idea  in  preparing  these  cabinets  has  been  to  supply  them  on 
loan  to  station  engineers,  architects,  lecturers,  etc.,  for  inspec- 
tion of  samples,  as  they  are  far  more  convenient  loose  than 
mounted  on  a  sample  board. 

The  Alexandra  (Newport  and  South  Wales)  Docks  and 
Railway  Company,  Newport,  Mon.,  have  instructed  Messrs. 
Wm.  Simons  and  Company  Limited,  Renfrew,  to  proceed 
with  the  construction  of  a  powerful  twin-screw  bucket  hopper 
dredger  of  750  tons  capacity  for  the  deepening  of  the  above 
port.  The  dredger  will  be  fitted  with  all  the  most  modern 
improvements,  and  will  be  constructed  under  the  direction 
of  Mr.  John  Macaulay,  general  manager  to  the  company. 

Mason's  Gas  Power  Company  Limited,  formerly  W.  F. 
Mason  Limited,  Alma  Works,  Levenshulme,  Manchester, 
have  taken  over  the  whole  of  the  well-equipped  works, 
including  plant,  patents,  drawings,  designs,  and  trading  rights. 
They  become  the  sole  proprietors  and  manufacturers  of  the 
Duff  and  Whitfield  gas  producers,  etc.,  etc.  Their  new  list 
gives  good  views  of  their  various  departments,  details  of  their 
several  manufactures,  and  other  useful  information. 

Motor  Car  Cable  Troubles. — Messrs.  W.  T.  Glover  and 
Company  Limited,  Trafford  Park,  Manchester,  have  recently 
introduced  a  new  kind  of  electric  cable  specially  designed  to 
obviate  the  troubles  through  the  insulation  of  the  leads  in 
electric  ignition  or  internal-combustion  engines  breaking 
down.  The  cables  are  called  "  Oil-proof  and  static  discharge- 
proof  cables,"  as  it  has  been  found  that  the  troubles  arise  from 
static  discharge  set  up  between  the  conductor  and  the  outside 
sheathing  of  the  cable  and  the  destruction  of  the  rubber  due 
to  vagrat  oil.  The  oil  proofing  is  achieved  by  covering  the 
insulation  with  a  closely-woven  fabric  sheath,  which  is  impreg- 
nated with  an  oil-resisting  compound.  The  further  feature  of 
these  cables  is  the  metallic  sheathing  which  prevents  chance 
of  shock  and  deterioration  of  the  cable  from  the  static  dis- 
charges induced  by  the  high  potentials  used  for  electric  igni- 
tion. This  metallic  sheathing  is  arranged  for  connecting  to 
the  metal  work  of  the  car  or  engine  itself,  which  is  at  earth 
potential. 

Messrs.  Selig,  Sonnenthal,  and  Company  Limited,  85, 
Queen  Victoria  Street,  London,  E.C.,  have  recently  brought 
out  a  new  tool  (Spencer's  patent)  for  bending  copper  and  brass 
pipes.  The  tool  is  very  simple,  comprising  only  a  drop-forged 
hand  lever,  into  which  is  wedged  a  piece  of  hard  wood,  and 


Tool  for  bending  Pipes  and  Tubes. 


at  the  end  a  swivelling  hook  set  at  right  angles  to  the  wedge. 
The  hook  is  placed  under  the  pipe,  serving  as  a  fulcrum, 
while  on  moving  the  handle  the  wedge  comes  into  contact  with 
the  pipe  and  acts  as  a  former.  Long  or  short  bends  can  be 
made,  the  tool  being  readily  moved  along  to  grip  at  any  point, 
and  while  in  operation  the  pipe  is  always  uncovered  so  that  a 
wire  templet  may  be  laid  upon  it. 

The  Beltine  Manufacturing  Company  Limited,  Ham- 
mersmith, London,  W.,  send  list  of  their  specialties.  Beltine 
is  particularly  adapted  for  preventing  "  slip  "  between  pulley 
and  belt,  besides  acting  as  a  preservative  of  the  highest  value. 
"■Hecton,"  a  boiler  cleansing  fluid,  is  prepared  from  the  best 
agents  for  neutralising  the  calcareous  and  magnesic  salts  held 
in  suspension  in  feed  water.  It  is  free  from  acids  and  cor- 
rosive substances,  and  therefore  can  do  no  harm.  Solidoline, 
an  anti-friction  lubricating  grease,  is  a  perfect  lubricator,  and 
goes  a  long  way. 


SETTING   DIRECT   AND   INDIRECT  LINK 
MOTION* 

Ability  to  set  a  valve  when  actuated  by  the  shifting  link  or 
link  motion  of  usual  construction  depends  to  a  great  extent 
upon  the  designer.  When  the  gear  is  carefully  laid  out 
on  the  drawing  board,  or  the  proportions  determined  by 
means  of  a  working  model  having  all  its  parts  adjustable, 
the  engineer  will  have  but  little  difficulty  in  setting  the 
valve  so  as  to  obtain  a  fairly  good  distribution  of  steam 
in  the  cylinder.  It  is  as  difficult  to  obtain  equal  lead  and 
cut-off  with  a  valve  having  equal  lap  when  setting  a  link 
gear  as  it  is  with  an  ordinary  fixed-travel  gear,  and  to 
obtain  precisely  the-  same  adjustment,  excepting  lead,  for 
all  positions  of  the  link,  and  consequently  for  all  points 
of  cut-off,  practically  is  impossible. 

Adjustments  of  the  link  gear  should  be  such  that  the 
distribution  of  steam — that  is,  the  lead,  points  of  cut-off, 
and  of  compression — will  be  favourable  to  smooth  running 
and  economy  when  the  reversing  lever  is  in  the  notch  in 
Which  it  is  kept  for  the  greater  part  of  the  time.  In  other 
words,  the  valve  should  be  set  to  obtain  the  best  distribu- 
tion of  steam  when  the  engine  is  working  under  the 
average  load.  In  hoisting  engines  and  engines  used  for 
threshing  and  similar  purposes,  the  link  is  designed  and 
used  for  reversing  the  direction  of  rotation  only,  the 
speed  of  the  engine  in  the  former  case  being  controlled 
by  the  throttle,  and  in  the  latter  instance  by  means  of  a 
throttling  governor.  Gears  on  these  styles  of  engines, 
therefore,  usually  are  kept  in  the  full  forward  or  full 
backward  notches,  or  at  least  in  the  same  notches  when  in 
forward  and  backward  gear,  and  consequently  the  valves 
should  be  adjusted  with  the  reversing  levers  in  these 
positions. 

The  most  puzzling  feature  of  the  link  gear  to  many 
engineers  is  the  two  eccentrics  and  the  position  each  should 
occupy  with  reference  to  the  crank.  This  may  be  partially, 
if  not  wholly,  eliminated  by  considering  the  engine  as 
fitted  with  two  separate  fixed-travel  gears.  In  this  case, 
when  the  engine  is  to  run  under,  one  eccentric  would  be 
set  to  produce  the  required  motion,  and  when  the  engine 
is  to  run  in  the  opposite  direction  or  over,  the  other 
eccentric  would  be  set.  The  similarity  existing  between 
the  link  gear  and  two  separate  fixed-travel  gears  is  clearly 
shown  in  figs.  1  and  2. 

Considering  merely  that  portion  of  the  gear  shown  by 
full  lines,  it  will  be  seen  that  fig.  1  practically  represents 
a  simple  fixed-travel  valve  gear ;  in  fact,  the  simplest  style 
of  gear  in  use  on  steam  engines.  The  eccentric  is  set 
in  the  proper  position  to  cause  the  crank  to  run  under, 
which  direction  in  locomotive  engines  is  known  as  forward, 
and  consequently  this  is  called  forward  motion  in  stationary 
or  portable  engines  when  fitted  with  the  link  reversing 
gear.  Fig.  2  represents  the  same  gear,  with  the  eccentric 
set  in  the  proper  position  to  cause  the  crank  to  run  over 
or  backward.  These  two  views  show  the  positions  in  which 
the  eccentric  of  any  engine  would  have  to  be  set  to  cause 
the  crank  to  turn  in  either  direction. 

Link  motion,  it  will  be  seen,  comprises  two  separate 
valve  gears.  The  eccentric  of  one  gear  is  permanently  set 
to  cause  the  engine  to  run  in  one  direction,  and  the  other 
is  permanently  set  to  cause  it  to  run  in  the  opposite 
direction.  The  gears  would  be  entirely  separate  were  it 
not  for  the  fact  that  the  ends  of  the  eccentric  rods  are 
connected  to  the  link.  But  this  need  have  no  important 
bearing  upon  the  setting  of  the  eccentrics.  Upon  studying 
figs.  1  and  2  for  a  moment,  it  will  be  evident  that  an 
engineer  who  can  alternatelv  set  the  eccentric  of  an  engine 
so  that  it  will  run  in  either  direction  can  also  set  a  link 
gear  with  the  same  ease  and  precision. 

Directions  for  setting  both  the  direct  and  indirect  link 
gears  are  the  same  as  for  setting  the  simplest  style  of 

*  Mr.  H,  H.  Kelley,  iu  the  Engineer,  Chicago, 
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valve  gear.  In  any  case,  the  first  thing  to  do  is  to  see 
whether  the  eccentric  rods  are  of  the  proper  length,  so 
that  the  valve  may  be  moved  the  same  distance  either 
way  from  the  mid-stroke  position,  and  thus  will  open  the 
ports  to  the  same  extent.  It  is  convenient  to  turn  both 
eccentrics  and  place  the  link  in  mid-gear,  since  it  is  then 
equivalent  to  a  single-eccentric  gear.  Turning  both 
eccentrics  to  the  extreme  position  in  one  direction  (see 
fig.  3)  should  cause  the  valve  to  open  the  port  a  certain 
amount,  which  should  be  measured.    Then  by  turning  the 


run  under  when  the  link  is  down  and  will  run  over  when 
the  link  is  raised.  First  lower  the  link,  place  the  crank 
on  one  of  the  dead  centres,  and  put  the  eccentrics  in  1  ho 
position  shown  in  fig.  5  as  a  starting  point.  In  this  view 
the  crank  pin  is  shown  on  the  dead  centre  nearest  the 
cylinder,  although  this  position  is  by  no  means  necessary; 
either  centre  would  serve  the  purpose.  The  gear  is  now 
considered  as  having  one  eccentric,  the  rod  F  of  which  is 
in  line  with  and  consequently  is  practically  connected  to 
the  valve  stein. 


Fig.  1.— Single-Eccentric  Ge-ir  Set  to  Run  Forward. 

eccentrics  to  the  opposite  extreme  position  (fig.  4)  the  port 
opposite  to  the  one  first  opened  should  be  open  to  the  same 
amount  as  first  measured. 

Should  the  widths  of  the  two  port  openings  be  found 
unequal,  it  indicates  that  the  eccentric  rods  are  either  too 
long  or  too  short.  For  instance,  if  the  port  is  opened 
wide  when  the  eccentrics  occupy  the  position  shown  in 
fig.  3,  and  the  opposite  port  is  opened  only  seven-eighths 
of  the  full  width  when  the  eccentrics  are  in  the  position 
shown  in  fig.  4,  it  indicates  that  the  rods  are  too  short. 
The  amount  they  must  be  lengthened  or  shortened  when 


Fig.  2.— Single-Eccentric  Gear  Set  to  Run  Backward. 

Turn  the  eccentric  F  connected  with  the  top  of  the  link 
in  the  direction  the  crank  is  to  run  until  the  valve  uncovers 
the  port  corresponding  to  the  position  of  the  crank  pin, 
viz.,  the  one  toward  the  head  end  of  the  cylinder,  to  the 
extent  of  the  lead.  Fasten  the  eccentric  to  the  shaft. 
This  eccentric  now  occupies  the  proper  position  to  cause 
the  crank  to  run' under  or  forward,  as  shown  in  fig.  6. 
The  lead  at  the  head  end  should  not  be  greater  than  '/M  in., 
and  at  the  crank  end  '/az  in.,  which,  with  a  valve  having 
equal  lap,  will  tend  to  equalise  the  points  of  cut-off.  One 
of  the  simple  valve  gears  will  now  have  been  set. 


Fig.  3.— First  Position  when  Testing  Length  of  Eccentric  Rods. 

found  to  be  too  long  is  equal  to  one-half  of  the  difference 
in  port  openings.  If  the  eccentric  rods  are  not  adjustable, 
the  valve  stem  may  be  lengthened  or  shortened  a  like 
amount,  or  the  valve  moved  on  the  stem. 

Both  eccentric  rods  should  be  of  the  same  length,  and 
probably  will  be  when  not  made  adjustable.  To  test  the 
length  of  adjustable  eccentric  rods,  first  turn  the  eccentrics 
to  the  position  shown  in  fig.  3  or  fig.  4.  Lower  the  link 
and  mark  the  position  of  the  valve  or  valve  stem  in  such 
a  way  that  any  movement  in  either  direction  can  be 
measured.    Then  raise  the  link  to  its  upper  position.  If 


Fin.  4.—  Second  Position  when  Testing  Length  of  Rods. 

Raising  the  link  brings  the  second  eccentric  rod  B  in  line 
with  the  valve  stem  (see  fig.  7),  and  thus  presents  another 
simple  gear  to  set.  The  rule  is  the  same,  viz.,  turn  the 
eccentric  connected  with  the  bottom  of  the  link  in  the 
direction  the  crank  is  to  run  until  the  valve  uncovers  the 
port  corresponding  to  the  position  of  the  crank  to  the 
extent  of  the  lead.  Since  the  position  of  the  crank  is 
unchanged,  the  valve  should  open  the  same  port  as  before, 
as  shown  in  fig.  8.  Securing  the  eccentric  to  the  shaft 
completes  the  setting  of  the  second  simple  gear  and  the 
entire  link  gear. 


Fio.  5.— Starting  Position  for  Eccentrics,  Direct  and  Indirect  Gca:s. 

both  rods  are  of  the  same  length,  the  mark  on  the  valve 
stem  or  valve  will  have  returned  to  its  original  position. 
But  if  the  mark  has  moved  slightly  either  way  the  rod 
connected  to  the  bottom  of  the  link  should  be  adjusted 
until  the  line  returns  to  the  original  position.  The  latter 
adjustment  is  rarely  necessary,  excepting  when  a  gear  has 
been  completely  dismantled. 

Since  the  direction  of  rotation  and  the  position  of  the 
link  corresponding  to  forward  and  backward  motion  usually 
is  the  same  as  in  the  locomotive  engine,  the  crank  will 


Fig.  C  —Forward  Eccentric  Properly  Set. 

All  that  remains  to  be  done  is  to  equalise  the  lead  or 
to  see  that  it  is  as  nearly  Vei  on  the  head  end  and  'La  on 
the  crank  end  as  it  is  practicable  to  set  it.  This  is 
accomplished  by  turning  the  crank  from  one  dead  centre 
to  the  other  and  measuring  the  lead,  which  is  adjusted  by 
moving  the  valve  on  the  valve  stem.  This  is  equivalent 
to  adjusting  the  length  of  the  eccentric  rod,  and  is  more 
easily  done.  The  amount  the  valve  is  to  be  moved  is  equal 
to  one-half  of  the  difference  between  the  lead  as  measured 
at  each  end  of  the  valve, 
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When  the  engine  runs  backward  or  over  as  much  of 
the  time  as  it  does  forward,  the  lead  must  be  regulated, 
first  with  the  link  in  one  running  position  and  then  in  the 
other.  In  this  case  the  lead  is  regulated  by  adjusting 
the  lengths  of  the  eccentric  rods,  instead  of  moving  the 
valve  on  the  stem,  because  a  separate  adjustment  is 
required  for  the  forward  and  backward  motions.  When 
the  eccentric  rods  are  not  adjustable,  the  lead  must  be 
adjusted  for  one  position  of  the  link,  either  up  or  down, 
by  moving  the  valve  on  the  stem,  or  adjusting  the  stem 


Fin.  V.— Link  Raised  Ready  to  Set  Backing  Eccentric. 


itfelf,  and  for  the  other  position  by  filing  the  bolt  holes 
in  the  eccentric  rod  and  putting  liners  behind  the  bolts. 
The  latter  adjustment  will  be  slight,  since  it  is  generally 
caused  by  wear  in  the  gear. 

Placing  the  link  in  intermediate  positions,  and  noting 
the  lead  and  points  of  cut-off,  it  should  not  be  surprising 
to  find  a  slightly  different  adjustment,  because  as  the  link 
is  hooked  up  the  lead  not  only  is  increased,  but  both 
eccentrics   influence  the  motion  of   the   valve,   and  the 


FiO.  9.— Forward  Eccentric  of  Indirect  Gear  Properly  Set. 


inability  to  maintain  exactly  the  same  adjustment  for  all 
positions  of  the  link  is  one  of  the  prominent  characteristics 
of  the  link  gear. 

Thus  far  reference  has  been  made  to  the  direct-connected 
link  gear,  since  this  style  is  most  extensively  used, 
excepting  on  locomotives  and  some  makes  of  marine 
engines.  The  drawings,  however,  illustrate  the  positions 
of  the  valve  when  an  indirect  gear  is  employed,  and  the 
rule  for  setting  the  indirect  gear  is  precisely  the  same  as 
for  the  direct  gear.  To  illustrate  this  fact,  first  place  the 
eccentric  in  the  positions  shown  in  fig.  5,  which  is  the 
starting  point  for  both  styles  of  gears.  The  crank  is  to 
run  under  when  the  link  is  down,  and  the  crank  pin  in  this 
case  is  assumed  to  be  on  the  dead  centre  nearest  the 
cylinder,  thus  making  the  conditions  the  same  as  for  the 
direct  gear. 

Apply  the  rule  for  direct  gear,  viz.,  turn  the  eccentric  F, 
connected  to  the  top  of  the  link,  in  the  direction  the  crank 
is  to  run  until  the  port  corresponding  to  the  position  of 
the  crank  is  opened  to  the  extent  of  the  lead,  or  lUA  in. 
Fasten  the  eccentric  to  the  shaft.  In  following  this  rule 
with  the  indirect  gear,  the  eccentric  connected  to  the  top 
of  the  link  will  have  been  moved  from  the  position  shown 
in  fig.  5  to  that  illustrated  in  fig.  9.  The  port  corresponding 
to  the  position  of  the  crank  will  have  been  opened  to  the 
extent  of  the  lead,  the  same  as  with  the  direct  gear,  and 
thus  the  forward  eccentric  will  have  been  set. 

Again  referring  to  fig.  5,  it  will  be  seen  that  the  backing 
eccentric  B,  which  is  connected  with  the  bottom  of  the 
link,  is  set  by  the  same  rule  as  for  the  direct  gear,  which 
brings  it  into  the  position  shown  in  fig.  10.    The  lead  is 


equalised  or  adjusted  in  the  same  manner  as  for  the  direct 
gear.  The  similarity  between  the  simple  fixed-travel  gear 
and  the  direct  and  indirect  link  gears  is  clearly  illustrated 
by  the  drawings,  and  is  further  evidenced  by  the  fact 
that  exactly  the  same  rule  and  the  same  position,  as  the 
starting  point,  are  used  with  the  three  gears.  This  should 
make  it  plain  when  an  engineer  once  learns  to  set  a  valve 
driven  by  a  single  eccentric,  he  has  also  learned  how  to 
set  valves  driven  by  either  the  direct  or  indirect  link  gears. 
The  only  thing  to  be  looked  out  for,  previous  to  moving 


Fig.  S.— Backing  Eccentric  Properly  Set. 

the  eccentrics,  is  to  see  that  the  position  of  the  link 
corresponds  to  the  direction  in  which  the  crank  is  to  turn. 

Having  regulated  the  lead  and  tightened  the  eccentrics 
securely  to  the  shaft,  place  the  crank  on  the  dead  centre 
nearest  the  cylinder.  Make  a  gauge  of  wire  by  bending 
and  sharpening  the  ends,  as  shown  in  fig.  11.  Put  a 
punch  mark  on  the  stuffing  box — not  the  gland — and  after 
placing  the  short  leg  of  the  gauge  in  this  mark,  make 
another  mark  in  the  valve  stem  at  the  end  of  the  long  leg. 


Fig/10. — Indirect  Gear— Backing  Eccentric  Set. 

Should  either  or  both  eccentrics  slip,  the  valve  may  be 
quickly  set  without  having  to  remove  the  steam-chest 

'  cover.  All  that  is  required  is  to  place  the  crank  on  the 
dead  centre  nearest  the  cylinder,  bring  the  eccentric  rod 

j  of  the  slipped  eccentric  in  line  with  the  valve  stem,  by 
raising  or  lowering  the  link.  Then  turn  the  full  part  of 
the  loose  eccentric  approximately  opposite  to  the  tight 
one  as  a  starting  point.  Place  the  short  leg  of  the  gauge 
in  the  punch  mark  on  the  stuffing  box,  and  have  the  loose 
eccentric  turn  either  way  until  the  punch  mark  on  the  valve 
stem  reaches  the  long  leg  of  the  gauge.  The  eccentric 
will  then  be  properly  set. 


HU1 

Fio.  11.— Gauge  for  quickly  Setting  Either  Eccentric. 

Both  eccentrics  may  be  set  by  means  of  the  same  mark; 
all  that  is  necessary  is  to  bring  the  rod  of  the  slipped 
eccentric  in  line  with  the  valve  stem.  The  principal 
advantage  of  this  method  is  that,  having  but  one  mark  on 
the  valve  stem,  there  is  no  danger  of  making  mistakes 
when  in  a  hurry,  which  frequently  happens  when  two  or 
more  marks  must  be  used.  In  order  to  use  one  maik, 
the  crank  must  be  turned  to  the  dead  centre  which  it 
occupied  when  the  mark  in  the  stem  was  made. 
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THE  CLAIMS  OF  A  PATENT. 

The  part  of  a  specification  to  which  anyone  experienced  in 
patents  first  directs  his  attention,  when  examining  and 
endeavouring  to  ascertain  what  is  considered  by  the 
inventor  to  be  his  property,  is  the  end  rather  than  the 
beginning  of  the  document,  inasmuch  as  that  which  is  set 
out  by  the  claims  is  the  limit  of  the  title  that  is  given, 
and  is,  in  effect,  the  kernel  of  the  nut.  That  too  many 
claims  are  a  disadvantage  to  the  patentee,  those  who  have 
had  recourse  to  litigation  have  learnt  by  bitter  experience ; 
while,  on  the  other  hand,  there  are  many  patents  that  have 
insufficient,  breadth  in  their  claims,  and  the  inventor  has 
really  no  title  to  the  invention  that  he  has  described,  owing 
to  the  imperfect  and  incomplete  manner  in  which  he  elects, 
or  has  allowed  someone  else  to  elect  for  him,  to  define  in 
his  claims  that  alone  which  he  considers  to  be  his  invention. 

It  has  been  decided  on  many  occasions  that  although  the 
inventor  might  well  have  intended  to  claim  certain  features 
in  connection  with  his  invention  described  in  the  specifica- 
tion, if  he  has  in  fact  not  so  claimed  them,  but  has  claimed 
other  things  and  minor  combinations,  it  is  not  possible  for 
him  later  on  to  amend  his  specification  in  a  manner  that 
would  broaden  the  scope  of  that  which  he  had  originally 
claimed,  even  although  such  breadth  and  such  widening  of 
ambit  would  not  have  been  travelling  beyond  that  which 
the  descriptive  part  of  the  specification  would  have 
warranted  his  doing. 

Under  the  older  Acts  it  was  at  one  time  possible  to 
leave  the  specification  practically  without  a  claim,  thus 
obliging  the  reader  to  himself  interpret  from  that  which 
was  described  what  really  constituted  the  invention  sought 
to  be  claimed.  This  system,  however,  while  good  for  the 
patentee,  was  bad  for  and  unfair  to  the  public,  and  is  no 
longer  possible,  as  the  law  requires  that  the  specification 
shall  accurately  and  succinctly  set  forth  in  the  form  of 
claims  that  which  the  inventor  considers  he  is  entitled  to, 
and  that  alone  for  which  he  seeks  to  obtain  a  patent. 

To  further  accentuate  the  importance  of  the  claims  of 
a  specification,  it  has  now,  we  understand,  been  officially 
decided  by  the  law  officers  that  the  Patent  Office  examina- 
tion of  any  specification  that  is  filed  need  not  be  proceeded 
with  if  the  claims  are  improperly  drawn,  or  if  they  are  of 
such  a  character  as  to  make  it  practically  impossible  for 
the  examiners  to  understand  that  which  is  intended  to  b» 
covered  thereby. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Spiecifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications ,"  jmblished  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  Id, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  80,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

14678  II.  SUDEN  and  THE  BERLINER  ACT.-GES.  FUR 

EISENGIESSEREI  UND  MASCHINENFABR1KA- 
TION.    Malting  of  grain. 

14679  II.  SUDEN  and  THE  BERLINER  ACT.-GES.  FUR 

EISENGIESSEREI  UND  MASCIIINENFABR1KA- 

TION.    Malting  apparatus. 
11750    C.  HALLIDAY.    Means  for  supporting  climbing  plants. 
14925    A.  W.  G.  BARNES.    Plant  pots. 

14975    F.  KENNA  and  H.  KENNA.    Uniformly  sieving  chaff 

in  chaff-cutting  machines.* 
14992    J.  SLATTER.    Agricultural  mowing  machines. 

Arms  and  Ammunition. 

14746  W.  TUCKER.  Ordnance  projectiles. 
14772  F.  M.  ASPINALL.  Balls  or  bullets.* 
14832    R.  ROYSTON.    Small-arm  guns. 

14911  H.  H.  MULLINER  and  F.  WIGLEY.    Graze  fuses  for 

lyddite  shells. 

14912  H.  H.  MULLINER  and  A.  C.  LOCHENIES.  Graze 

fuses  for  shells. 

14958  DEUTSCHE  SPRENG  STOFF  ACT.-GES.  Manu- 
facture of  nitroglycerine  explosives.* 

15050  C.  D.  ABEL  (Rheinische  Metallwaren-und-Maschinen- 
fabrik,  Germany).    Blasting  cartridges.* 

Bottles,  Glass,  &c 

14700    A.   GASQUET.    Apparatus  for  washing  and  cleaning 

casks,  vats,  earbovs,  and  similar  receptacles. 
14707    W.  A.  MOORE.  Syphons.* 

14721    B.    D.     SUTTON.      Sediment    retainer    bottle  and 

extended  stopner  for  same. 
14761    P.  M.  JUSTICE  "(The  United  States  Fibre  Stopper  Co., 

U.S.A.).    Stoopers  for  bottles.* 
14786    F.  GELSTIIORP.    Apparatus  for  the  manufacture  of 

rolled  wired  glass.* 
14793    P.  KORTEN.    A  jar  for  preserves .* 

14861  H.  H.  LAKE  (H.  C.  Blye,  U.S.A.).  Closures  for  bottles 
and  jars.* 

14867    H.  H.  LAKE  (H.  C.  Blye,  U.S.A.).    Closures  for  bottles, 

jars,  and  other  receptacles.* 
14909    J.  C.  WOOD.    Glass  screens  for  motor  cars. 
14933    F.  A.  MACLEAN  (J.  D.  Jackson  and  E.  M.  Maclean, 

Australia).    Hermetic  sealing  of  jars  and  bottles. 
15064    B.  COATES  and  J.  D.  BROWN.    Leaded  lights,  lead 

glazing,  and  the  like. 


Building  and  Construction. 

14691    C.  MILLS.       Adjustable  bracket  for  employment  in 

windows,  ladders,  and  parapets. 
14709    G.  H.  WALDEN.    An  asphaltic  cement. 
14727    W.  S.  SHREEVE.    Combination  concrete  slabs. 
14795    P.  TOMEY.    Metal  strengthened  concrete  pile. 
14880    F.  SCHLUTER,  G.  RAUSCHE,  trading  as  the  firm 

SPECIAL-GESCHAFT       FUR       BETON  -  UND 

MONIERBAU     FRANZ     SCHLUTER,     and  L. 

GEUSEN.     Protecting    the    interior  of  buildings 

against  fire.* 

14956  J.  G.  WALKER.  Manipulating  ventilators,  sashes, 
doors,  etc. 

15019    N.  DAVISON.    Moulding  copier  and  contour  delineator. 

Chemistry  and  Photography. 

14659    E.  H.  SANITER.  Photography. 

14681  P.  ALEXANDER.  Process  for  the  production  of  aque- 
ous colloidal  caoutchouc  solutions  and  for  the 
regenerations  of  caoutchouc  waste. 


14787  R.  B.  RANSFORD  (L.  Cassela  &  Co.  G.  m.  b.  H., 
Germany).    Manufacture  of  trisazo  dyestuffs. 

14S54  E.  W.  COOKE  and  J.  F.  KELLY.  Dehydrating  animal 
and  vegetable  substances.* 

14855  E.  W.  COOKE  and  J.  F.  KELLY.  Dehydrating  animal 
and  vegetable  products.* 

14954    J.  A.  SINCLAIR,    Photographic  camera. 

15003    H.  W.  JOY.    Cinematographic  apparatus. 

15118  J.  N1COLA1DI.     Manufacture  and  production  of  an 

officinal  preparation  of  phosphoric  acid. 

15119  A.  P.  S.  MACQUISTEN.    Separation  of  solid  particles 

from  each  other. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

14650    G.  F.  SCOTT.    Automatic  coin-freed  machine. 
14690    C.  A.  CLARKE  and  W.  ROSSITER.       Prepaid  gas 
meters.* 


Cycles  and  Cycle  Accessories. 

(Sec  also  Vehicles,  Wheels,  tic.) 

L4754  A.  H.  CROSS.  Combination  rain  guard  and  light 
luggage  carrier  to  protect  the  knees  when  cycling. 

14773    C.  W.  PHILLIPS.    Bicycle  rain  shield. 

14823  C.  P.  HORTON.  Clutches  for  bicycles,  automobiles, 
etc. 

14833    H.  GEORGE.    Toe  clips  for  cycles. 

15006    J.  B.  BROOKS  and  J.  HOLT.    Cycle  saddles. 

15030    J.  HARPER.    Towing  rod  for  cycles. 


Electrical. 

11970a  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD., 
and  E.  B.  WEDMORE.    Electric  couplings. 

11971a    THE  BRITISH   THOMSON-HOUS'lON   CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Electric  current 
rectifying  systems. 

14660    F.  HARRISON.    Vapour  electric  lamps. 

14663    J.  H.  SCALES.    Central  battery  telephone  transmitters. 

14713  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Electric  arc  lamps. 

14714  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Electric  measuring 
instruments. 

14715  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General    Electric    Co.,    U.S.A.).     Vapour  electric 
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14736  C.  I.  ADAMS  and  W.  BRAND.  Electric  switch  for 
recording,  indicating,  and  controlling  main  switches 
by  magnetic  coils. 

14751    C.  MACHIN.    Electric  dynamos  and  motors. 

14770    A.  GENTILl.    Telegraphic  instruments  and  the  like.* 

14788  G.  MARCONI  and  MARCONI'S  WIRELESS  TELE- 
GRAPH CO.  LTD.    Wireless  telegraphy. 

14808  W.  R.  SINE  and  J.  S.  ROSENTHAL.  Telephone 
shells.* 

14879    J.  JOHNSON  LUNDELL  ELECTRIC  TRACTION  CO. 

LTD.,  and  J.  HARPER.    Safety  devices  for  electric 

motors. 

14889    P.  CORIDORI.    Submarine  electric  cables* 

14898    J.  R.  CRAWFORD.       Manufacture  of  filaments  for 

incandescing  electric  lamps. 
14905    E.  C.  PHILLIPS   and   F.  E.    SHEDD.  Disinfector 

appliance  for  telephone  transmitters. 
14955    J.  Y.  JOHNSON  (The  Badische  Anilin  and  Soda  Fabrik, 

Germany).    Productions  of  long  stable  electric  arcs. 
14959    SOCIETE    D'ELECTRICITE    "  NILMELIOR "  and 

A.  MICHEL.    Sparking  coil  with  multiple  winding 

for  ignition  and  like  purposes.* 
14964    J.  G.  CHILDS.    Electric  hoists  and  conveyors. 
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14971  N.  HAMILTON.    Electric  switches. 

14972  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric.  Co.,  U.S.A.).  Process  of  obtaining 
a  substance  for  making  incandescent  electric  lamp 
filaments. 

14973  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General    Electric    Co.,    U.S.A.).     Mercury  vapour 
electric  apparatus. 
14978    G.  L.  HERZ.    Electric  switches.* 

15022    J.  G.  BALSILLIE.    Receivers  for  wireless  telegraphy. 
15045    A.  SUNDH  and  A.  MAGNUSON.    Electric  train  control 
systems.* 

15067    THE      ALLGEMEINE      ELEKTRICITATS  GES. 

Regulation  of  alternating-current  dynamos.* 
15071    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Protective  devices  for 

electric  circuits. 

15074  A.  F.  BERRY.  Regulating  the  difference  of  potential 
between  portions  of  alternating  electric  current 
distributing  systems. 

15084  C.  A.  PECK.  Means  for  enclosing  electric  switches 
and  pushes. 

15101    H.  J.  DALE.    Magnetic  tubular  hammer. 
15121    D.  E.  BROWN.    Electric  sparking  coils. 
15125    S.  0.  COWPER-COLES.    Electrolytic  manufacture  of 
metal-wire  strip. 


Engineering  and  Mechanical. 

11648    G.  THOMSON.    Drying  cylinders  and  heated  rollers. 
14651    J.  L.   RUSHTON.     Feeding  means   of  opening  and 

scutching  machines. 
14657    W.  GRIMSHAW.    Sizing  or  slashing  machines.* 
14680    R.  LORENZ.    Wire-drawing  machine.* 
14684    F.  CASEY  and  E.  W.  HUBBARD.    Pump  or  suction- 
dredging  machinery. 
14686    G.  LUCAS.  Conveyors.* 

14692  C.  MILLS.    Adjustable  bracket  for  supporting  a  plat- 

form. 

14693  S.  R.  DRESSER.  Leak  clamp  for  bell  and  spigot  joints.* 

14694  S.  R.  DRESSER.    Pipe  coupling.* 

14695  S.  R.  DRESSER.    Collar  leak  clamp  for  screw  collar 

pipe  couplings.* 

14696  S.  R.  DRESSER.    Pipe  coupling.* 

14699    J.  EDDY.    Rollers  for  lawns,  paths,  and  the  like. 
14704    O.  WIECZOIEK.    Air  turbine* 

14710    A.  E.  W.  BROWNE.    Placing,  supporting,  and  operating 

fire-extinguishing  machines. 
14716    J.  W.  FROST.    Anti-fouling  cylinders. 
14718    A.  RATHBONE.    Continuous  wire-drawing  apparatus 

or  machines. 

14739  H.  J.  FENNER  and  W.  G.  FENNER.  Driving  belts. 
14741    S.  COWPER-COLES.  Ventilators. 

14743  F.  WIGGLESWORTH  and  F.  WIGGLESWORTH  & 

CO.  LTD.    Apparatus  for  cutting  fabrics. 

14744  J.  POTTER.    Turbine  wheel  for  steam,  gas,  or  water. 
14753    J.  JEFFREYS.    Fans  for  compressing  air.* 

14760  P.  M.  JUSTICE  (The  United  States  Fibre  Stopper  Co., 
U.S.A.).  Machine  for  manufacturing  pulp  articles, 
such  as  stoppers  for  bottles.* 

14762  G.  J.  HOCKEY.  Telescopic  sight  glass  for  gland  lubri- 
cators. 

14779  J.  W.  T.   CADETT.    Constant  mesh  speed  gears  for 

motor  vehicles. 

14780  H.  H.  LAKE  (The  Clinton  Wire  Cloth  Co.,  U.S.A.). 

Electric  welding  apparatus.* 
14782    H.  H.  LAKE  (The  Clinton  Wire  Cloth  Co.,  U.S.A.). 

Welding  apparatus.* 
14784    W.  JAMIESON  and  R.  BURN.    Machines  for  hooping 

casks,  barrels,  or  the  like. 
14797    H.  H.  LAKE  (The  Clinton  Wire  Cloth  Co.,  U.S.A.). 

Machines  for  making  wire  goods.* 

14799  W.  H.  CURTIS.    Furnace  feeders* 

14800  A.  O.  GUTSCH.    Bottle-labelling  machines* 

14807  H.  H.  LAKE  (The  Clinton  Wire  Cloth  Co.,  U.S.A.). 
Machines  for  making  wire  goods  and  fabrics.* 

14810  G.  CRADOCK.    Joining  of  wire  or  rods. 

14811  R.  HADDAN  (C.  T.  Rowland,  U.S.A.).    Machines  for 

separating  granular  powdered  and  other  materials.* 
14814    H.  H.  LAKE  (The  Clinton  Wire  Cloth  Co.,  U.S.A.). 

Machines  for  reinforcing  and  welding  wire  or  the  like 
fabric* 

14829  J.  BUCKTON  &  CO.  LTD.,  and  J.  H.  WICKSTEED. 

Planing,  shaping,  or  slotting  machines  with  recipro- 
cating strokes  of  variable  length. 

14830  W.  ALLWOOD.    Swarth  turning  machines. 

14831  I.  HEPWORTH.    Machine  tool. 

11846  H.  B.  WATSON  and  T.  C.  BILLETOP.  Distribution 
of  the  actuating  fluid  in  fluid  motors. 

14856  E.  W.  COOKE  and  J.  F.  KELLY,  Air-drying 
apparatus,* 
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14860    A.  G.  EVERSFIELD.    Device  for  legulating  the  tension 

of  power-transmitting  belts. 
14883    W.  BARDILL  and  J.  RADLEY.    Coal  tippler. 
14893    S.  C.  HAUBERG.    Bearings  of  centrifugal  machines. 

14902  G.  T.  GUGON.    Valves,  cocks,  and  pumps. 

14903  W.  G.  BRETTELL  and  A.  J.  ADAMSON.    Cooling  of 

refrigeration  chambers. 
14910    R.  T.  KREUTZFELDT.    Securing  corrugated  iron  to 
metal  joints. 

14916    O.  LINK.    Manufacturing  hermetic  tubss  which  can  be 

exhausted  of  air. 
14922    J.  H.  ROUND.    Speed  indicators. 

14941    J.  GERSANT  nnd  G.  J.  J.  LEGRAND.    Rotary  motors. 
14946    A.  KRAUS  and  E.  PSHIERER.    Machine  for  the  pro- 
duction of  ornamental  wire-work. 
14949    J.  G.  LEYNER.    Rock-drilling  machines* 
14963    A.  H.  MAZERAUD.    Utilising  waste  steam.* 
14966    R.  WALMSLEY.    Machine  for  forging  and  stamping 

hexagon  and  other  nuts,  washers,  etc. 
14969    G.  NIKEL.    Elevator  buckets.* 

12115a    S.  Z.  DE  FERRANT1.    Securing  turbine  blades  to  their 

carrier  elements. 
14988    G.  M.  MARCHANT.  Valves. 
14991    A.  R.  WILSON.    Automatic  coupling. 
14994    W.  G.  BRETTELL  and  A.  J.  AuA^SON.    Cooling  <- 

refrigeration  chambers. 
15002    H.  V.  JAMES.    Electrically-controlled  variable  speed 

gear. 

15005    C.  H.  DRACUP.    Double  lift  jacquard  machines. 
15007    W.   JEFFERY,  J.  FORBES,  and  R.  CRAWFORD. 

Arrangement  for  altering  the  speed  of  motor  cars. 
15032    A.    J.    BOULT    (W.    Punt,    Transvaal).  Shifting 

spanners,  screw  hammers,  etc.* 
15038    J.  W.  BUTLER  and  H.  C.  BREWSTER.  Wrenches.* 
15041    R.  O.  ALLSOP  and  W.  CR AMPIN.  Clutch. 
15062    C.  L.  McLEAN.    Power  transmission.* 

15068  THE    WARWICK    MACHINERY    CO.    LTD.  (The 

General  Electric  Co.,  U.S.A.).  Nozzles  for  elastic- 
fluid  turbines. 

15069  THE    WARWICK    MACHINERY    CO.    LTD.  (The 

General  Electric  Co.,  U.S.A.).    Elastic-fluid  turbines. 

15070  THE    WARWICK    MACHINERY    CO.    LTD.  (The 

General  Electric  Co.,  U.S.A.).    Elastic-fluid  turbines. 

15072  W.  B.  SAYERS.    Production  of  motive  power  by  means 

of  rotary  motors. 

15073  W.  B.  SAYERS  and  F.  J.  HOWITT.    Production  of 

motive  power  by  rotary  motors. 
15077    B.  F.  FOSS.    Ball-bearing  hinge  * 

15080  A.  P.  BLAXTER,  A.  BLAXTER  the  younger,  and 
G.  W.  CHALONER,  trading  as  BARRETT  and 
FOSTER.    Machine  for  filling  bottles. 

15092    D.  ETCHELLS.    Machines  for  forging  screw  nut  blanks. 

15102  C.  J.  RHODES.  Double-seaming  machines  for  square 
or  oblong  cans,  having  solid  corners,  for  holding  petro- 
leum, etc. 

15105  J.  E.  GIBBS  and  F.  H.  SHEPPEE.  Change-speed 
mechanism.* 

15107    R.  H.  MARTEN.    Automatic  pressure-reducing  valves. 

15117    F.  STARK.    Horizontal-shaft  grinding  mills. 

15122    A.  L.  THOMAS  and  W.  MILES.    Lifts  or  elevators. 


Engines,  Internal  Combustion. 

(>'e«  also  Vehicles  for  Motor  Cars.) 

14729    C.  Y.  KNIGHT  and  L.  B.  KILBOURNE.  Internal- 
combustion  engines.* 
14806    J.  DELASSUE.    Gas  motors .* 

14828    T.  L.  HEATON.    Oil  or  explosive  engines  for  motors. 
14853    J.    N.   PAXMAN   and    D.  PAXMAN    &    CO.  LTD. 

Vaporisers  for  internal-combustion  engines.* 
14942    A.  E.   S.  CRAIG.    Apparatus  to  absorb    and  silence 

exhaust  gases  of  internal-combustion  motors. 
14944    N.  W.  H.  SHARPE.    Silencers  for  internal-explosion 

engines. 

14948    A.  S.  F.  VAN  DE  PUTTE.    Vaporisers  for  benzene  and 

petroleum  motors.* 
14989    F.  J.  S.  JONES  and  T.  C.  HAIGH.    Method  of  tube 

ignition. 

15027    F.  H.  DE  VEULLE.    Radiators  applicable  for  use  with 

internal-combustion  engines. 
15056    D.  ROBERTS.    Internal-combustion  engines. 
15104    O.  F.  SOUTHCOTT  and  F.  PARKER.     Means  for 

supplying  petrol  to  motor  vehicles.* 

Engines,  Steam. 

14852  G.  BOGGIS,  A.  ORR,  aaid  M.  CORRY.  Steam  regu- 
lating system  for  locomotives. 

15060  THE  HONOURABLE  C,  A.  PARSONS.  Steam 
turbines. 
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Food  Products. 

15023  K.  K.  BALTHASSER-WEYGANG.  Producing  food- 
stuffs. 

1507!)    J.  H.  BRODICK.    Compounds  for  making  non-intoxi- 
cating drinks. 
15083    W.  BENNETT.    Saffron  flour. 

Furniture  and  Domestic. 

14724    R.  J.  L.  MANSELL.    Door  furniture. 
14775    R.  W.  H.  RODNEY.    Door  furniture. 
U7.S1    H.  BROWN.    Spouts  of  tea-pots. 
14801    W.  E .  BAKER.    Ironing  machines. 
14838    C.  WELCH  and  C.  WELCH,  jun.    Sewing  machines. 
14850    HOSKINS  and  SEWELL  LTD.,  and  C.  JOHNSON. 
Certain  fittings  for  sofa-back  berths. 

14857  W.  F.  WILKINSON.    "Lid  holders"  for  tea-pots. 

14858  J.  LONG.    Head  rests  for  chairs. 

14H71    D.  BLANK  STONE.    Trunnions  or  fittings  for  mirrors. 
14885    L.  E.  DUFOUR.    Novel  perfumery,  soap,  and  hygienic 
products.* 

14895  W.  GLOVER,  W.  H.  HOBSON,  and  J.  BRIDGER. 
Ironing  or  calendering  machines. 

14935  D.  SIMPSON  and  J.  J.  SIMPSON.  Folding  perambu- 
lator. 

14937    A.  T.  IZON.    Appliance,  for  closing  holes  in  cooking 

utensils  and  other  hollow-ware. 
15008    H.  A.  SLATER.    Fire  tongs. 
15012    S.  BARWISE.    Children's  cots. 

15051    J.  ASCOTT.    Combined  dining  and  billiard  table* 
15057    H.  J.  FOX.  Trivet. 

15085    W.  H.  .TONES  and  B.  H.  JONES.    Coal  tongs. 
15091    T.  H  EN  WOOD  and  F.  C.  N.  BERGH.    House  service 
fuse  box  for  the  supply  or  distribution  of  electricity. 
15094    D.  POGSON.  Tables. 

15116  L.  M.  SCULL.  Guards  for  mangling  and  wringing 
machines. 

Hardware. 

14677    A.  L.  BETHE.  Bits. 

14726  B.  LISTER.  Manufacture  of  circular  saw  or  cutter 
plates. 

11710    H.  I1IME.    Divers'  connecting  screws. 

14766    L.  HARTMANN,  A.  HARTMANN,  and  R.  SCHMITZ. 

Spring  latch  locks.* 
14791    J.  D.  CAMPBELL.    Screw  driver* 

14820    T.  W.  PARKES.    Malleable  iron  draught  hooks  or  collar 

plates  for  cart  hamos. 
14836    R.  MYCROFT.    Backs  of  saws. 
14840    R.  H.  HALL.    Box  pleat  curtain  hook. 

14843  K.  GENGNAGEL.    Self-acting  lock. 

14844  J.  L.  SNOWBALL.    Automatic  catch  for  door  latch. 

14859  S.  CREEK.    Lock  nut. 

1489!)    P.  FINUCANE  and  J.  II.  RYAN.  Castors* 

14993    A.  WALLACE.    Furniture  castors. 

15011    W.  ASHTON  and  T.  HILTON.    Catch  for  doors.* 

15026    L.  C.  WENDT.    WhifHetrce  hooks.* 

15093    E.  II.  LEVI.    Safety  brooch  pins. 

15100  J.  S.  FISHER.  Device  for  stropping  razors  and  other 
steel  instruments  of  a  similar  nature. 

15126  A.  H.  BAGNOLD  and  E.  D.  McQUEEN.  Door 
latches.'* 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

14658    M.  BILDIIAUER.    Searchlight  for  locomotives. 
14664    S.  SYLOA.    Apparatus  for  the  production  of  acetylene 
gas. 

1  1671    R.  ./.  PHILLIPS.    Device  for  extinguishing  lamps. 
14687    R.  LANGHANS.    Manufacture  of  incandescing  media 

for  lighting  purposes.* 
14728    J.  C.  J.  SMITH.  "Kitchen  ranges. 

14732  W.  R.  MARSHALL  and  T.  HARGREAVES.  Smoke- 
consuming  apparatus  for  the  furnaces  of  steam 
venerators.* 

14755    M.   HERSEY,  A.  E.  PODMORE,  and  J.  THOMAS. 

Incandescent  gas  burners. 
14759    J.  CASLAKE.    Holder  for  screwing  on  ring  of  shade 

carrier  lamp  holder. 
14783    THE  OTTO-H1LGENSTOCK  COKE-OVEN  CO.  LTD. 

(Dr.  C.  Otto  &  Co.,  G.  m.  b.  H.,  Germany).  Coking 

of  ooal. 

14809    A.    A.    HUMPHREY.       Process   and    apparatus  for 

separating  gases. 
14864    B.  S.  RATE.    Lamp  brackets  or  holders. 
14869    G.  A.  MOWER  and  W.  J.  BASSETT.    Separating  dust 

from  blast  furnace  and  like  gases. 
14884    T.  PARKER.  Furnaces. 


14897    THE  RIGHT  HONOURABLE  W.  T.  B.  KELVIN,  R. 

BLAKISTON,  W.  HOPE,  and  G.  B.  RICHARDS. 
Liquid  meters.* 

14900  J.  HEAD,  c/o  E.  C.  M.  FISCHEL.  Grates  and  stoves. 
14913    H.DARWIN.    Water  heaters. 

11923  W.  KISSEL.  Apparatus  for  automatically  lighting  gas 
lamps.* 

14960    J.  B.  LEON.    Gas  meters.* 

14977    R.  THOMSON.  Furnaces. 

14980    S.  W.  LUDBROOK.    Retort  discharger. 

14998    J.  PRESTWICH.    Miners'  safety  lamps.* 

15015  S.    GRATRIX,  jun.,  &  PR  OTHERS   LTD.,    and  H. 

BROCKLESBY.    Heating  and  drying  apparatus. 

15016  S.   GRATRIX,  jun.,   &  BROTHERS  LTD.,   and  H. 

BROCKLESBY.    Gas  stoves. 
15058    C.  J.  COLEMAN  and  C.  W.  COLEMAN.  Lamps* 

Jewellery,  Uloc&s  and  Music. 

(Including  Phonographs,  etc.) 

14763    J.  A.  BOLTON.    Apparatus  for  displaying  hymn  sheets. 

diagrams,  charts,  and  analogous  media. 
14886     H.  H.  LAKE  (The  Tea  Tray  Co.,  U.S.A.).    Horns  for 

sound  recording  and  reproducing  instruments. 
15042    F.  FALLER.  Timepieces.* 
15090    H.  BAKER.    Music  leaf  turnover. 
15106    J.  P.  ROCK.    Time  recorders. 

Leather  Goods,  including  Machinery. 

14717    J.  S.  IIAINSWORTH.    Horse  collars. 
11768    .1.  E.  HILL.    Lacing  hoots,  gaiters,  corsets,  etc. 
14878    J.  W.  DECKERT.    Hide-working  machinery.* 
11914    F.J.  LANGFORD.    Nose-bags  carriers  for  horses. 
14931    H.  C.  CHAMBERS.    Cart-horse  saddles.* 
14967    A.  F.  J.  JOHNSON.    Fasteners  for  straps,  bands,  and 
the  like.* 

14996    II.  CLAUSEN.    Boot  straps.* 
15021    W.  DELF.    Hand-bags,  purses,  etc. 

15031    HOBBUS  LTD.,   and  II.  JEWSON.  Belt-coupling 

apparatus.* 
15063    C.  DELANO.    Shoe  lace  fasteners.* 

15087  J.  HOYLE  and  R.  A.  HOYLE  and  W.  HOY'LE  Soles 
of  slippers,  house  shoes,  and  the  like 

1508!)  .1.  1».  ORM  F.ROD  and  R.  M.  ORMEROD  and  J.  ORME- 
ROD  &  SONS  LTD.    Driving  belts. 

15115    J.  FITZ-TOWNSEND.    Stirrup  leather  bars. 

15131    D.  FAULKNER.    Heel  protector  for  boots  and  shoes. 

15999    J   YARDLEY.    Sovereign  purses. 

Medical. 

14798    W.  E.  HALL.    Body  belt  for  use  by  mankind. 
14813    G.  NAEF.    Invalid  stretchers* 

1488]    D.  D.  WEISELL.    Generation  and  administration  of 

anaesthetics.* 

14930  E.  BURROWS.  Lubricant  for  medicinal  or  other  pur- 
poses. 

Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

14662    THE  NEW  HYGIENIC  STOVE  CO.  LTD.,  and  E.  P. 

GREENWOOD.  Machines  for  making  moulds  in  the 
casting  of  metals. 

14688  G.  E.  KINGSLEEP  and  J.  R.  MALLY'.  Treating  sul- 
phide and  other  ores. 

11733    II.  WILKINS.    A  new  alloy. 

15055  GANZ  &  CO.  EISENGIESSEREI  and  MASCHINEN- 
FABRIKS  ACT.-GES.    Extracting  metals  from  ores* 

15123  E.  J.  RICHARDSON.  Processes  for  smelting  and 
refining  metals  and  apparatus  therefor. 

Optical,  Mathematical,  etc.,  Instruments- 

14712    M.  DEACON.    Cross  sights  to  the  surveying  level. 

11870    L.  SPINELLI.    Automatic  pianofortes. 

14875    Z.  G.  DE  ONOD,  J.  GROSZ,  and  A.  TETETLENI. 

Instruments  for  describing  curves.* 
14915    J.  TOON.    Computing  instrument  or  steelyard. 
14965    J.  A.  MURDOCH  and  H.  WOOLLARD.  Pianofortes. 
14974    L.  HUPFELD.    Controlling  levers  of  mechanically  or 

pneumatically-operated  keyboard  instruments.* 
15109    J.  E.  MAKINS  and  0.  BECK.    Binocular  tele-copes  or 

field  glasses. 

Printing  and  Typewriting. 

14805    W.  Mc.  C.  CLARK.    Printing  presses.* 
14816    S.   A.    C.    KRISTENSEN.    Production  of  stereotype 
plates  from  etchings  or  the  like.* 
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14817    S.  H.  DONALDSON.    Typewriting  machines. 
14906    J.  C.  LAW.    Means  for  printing  for  the  blind. 
1503-1    W.  L.  POWRIE,  J.  H.  MILLS,  and  FURNIVAL  & 
CO.  LTD.    Feed  apparatus  of  printing  machines.* 


14703 

14737 
14758 
14785 


1  18-25 
14834 

14837 

14839 

14845 
14847 

14938 
14945 

14951 

14981 
14984 

15017 
15037 
15047 

15048 
15059 

15108 
15121 

15128 


Railways  and  Tramways. 

H.  ROSE  and  J.  RITCHIE.    Coupling  for  railway  and 

other  rolling  stock.* 
H.  H.  MANSFIELD.    Railway  signalling  apparatus. 

H.  J.  COVELL.    Track  rails* 

I.  E.  WINSLOW.  Frogs  and  switches  and  crossings  for 
the  overhead  conductors  of  electric,  tramways  and 
railways. 

G.  H.  PLOWS.    Tram  or  street  railways. 

A.    WADDINGTON    and    W.    FIRTH.  Automatic 

hydraulic  brake  for  tramcars  and  other  vehicles. 
R.  W.  DUNN.    Trolleys  of  overhead  electric  railway 

vehicles. 

W.  J.  HOLLICK.    Tramway  lines  and  railway  lines 

at  level  crossings. 
A.  L.  PLIMPTON.    Rail  joint.* 

T.  DEWHIRST  and  B.  BURN.  Continuous  covering 
for  electric  tramway  or  railway  conduits. 

J.  BROCKIE.    Apparatus  for  railway  carriage  lighting. 

M.  MACOREGOR.  Holding  and  carrying  railway 
tickets. 

W.  .1.  FARLEY.  Closing  and  securing  of  railway  and 
similar  carriage  doors. 

FEN  WICK.    Protecting  rails  of  railways. 
SINCLAIR  and  J.  W.  WINDLEY.    Couplings  lor 
railway  vehicles. 

S.  FINNEY.    Trolley  poles  of  electric  cars. 
M.  McCLURE.    Railroad  joint-  • 


T. 
A 

J. 
G 

C.  TUCKFIELD  and  W.  G.  DE  F.  GARLAND. 

way  signal. 
H.  H.  AKERS. 
J.  S.  WARNER. 

pelled  vehicles. 
R.  II.  MARTEN. 
K.  B.  BEDEUS. 

table. 

SIR  W.   G.  ARMSTRONG,  WHITWORTH,  & 
LTD.,  and  E.  GASCOINE.    Railway  vehicles. 


Rail- 


Mail  bag  catchers  and  deliverers.* 
Radial  railway  trucks  and  self-pro- 

Tramway  and  like  points. 
Diagrammatic  railway  time  and  fare 


CO. 


Sanitation 

(Including  Building  and  Hardware.) 

13989a    R.  DALE.    Joints  of  earthenware  drain  pipes. 

14891    E.  A.  RAWLENCE.    Water  closets. 

14908    A.  JOHNSON.    Manufacture  of  lavatory  basins. 

14917    F.W.MICHAEL.    Sanitary  "  pelvisette." 

14997    W.  G.  SEDGWICK.    Bracket  to  carry  basin,  towel 

rail,  soap  dish,  brush  rack,  and  the  like. 
150O4    W.   OATES.    Lavatory  basins,  sinks,  urinals,  etc. 
15014    S.  H.  ADAMS.  Closets. 


Shipbuilding  and  Navi=>at;on. 

H.  BAKER.    Hatchway  for  ships. 

F.  CLENNELL  and  F.  W.  THORP.    Ships'  propellers.* 
T.  WHITTLE.    Ships'  progress  indicators.* 
W.  G.  CLARK.    Ships'  ladders. 
H.  J.  WAGG.    Submarine  vessels. 

E.  SMETHURST.  Means  whereby  ships'  rudders  may 
be  expeditiously  placed  in  working  position. 

T.  ASPINALL.  Preventing  lows  of  life  in  submarines. 
O.  C.  SIMPSON  and  R.  M.  McPEEK.  Bow-facing  oar.* 
W.  L.  BYERS.  Means  of  replenishing  the  air  supply 
of  submarine  boats  or  vessels  when  submerged  or 
sunken. 
N.  MILLER.  Rowlocks. 

A.  ANDERSON.    Ships'  rudders  and  rudder  mechanism. 
T.  G.  WILKS.    Re-floating  submarines, 
J.   D.  ANGLIN.    Method  of  liberating  men   from  a 

submarine  boat. 
V.  H.  B.  REYNARDSON.    Submarine  vessels. 
M.  D.  CVETKOVIC  and  C.  A.  WELS.    Propulsion  of 
boats. 

R.  MACOREGOR.    Life-saving  apparatus  for  vessels 

intended  to  navigate  below  the  surface  of  the  water 
W.  LAMPITT.    S  ubmarine  vessels. 
T.  F.  J.  TRUSS.    Submarine  vessels. 

F.  GANDY.  Means  for  enabling  attention  to  be 
attracted  to  communication  to  be  established  with  and 
air  supplied  to  sunken  submarine  vessels. 

Spinning,  Weaving,  and  Allied  Trades 

146H    W.  BATTY  and  TOMLINSONS  (ROCHDALE)  LTD. 

Cloth-raising  machines. 
14670    F.  SMEDLEY  and  F.  H.  SANDAY.    Twist  lace. 


14G66 
14671 
14706 
14719 
14764 
14771 

14777 
14790 
14848 


14873 
14874 
14S04 
14932 

14943 
14947 

14979 

15020 
15033 
15075 


pen- 


14720    J.  W.  KNOWLES  and  J.  E.  BARKER.    Warp  winding 

and  beaming  machines. 
14725    J.  L.  RUSHTON.    Spindles  employed  in  spinning  and 

doubling  textile  fibres. 
14749    P.  VINDRIER.    Electric  stop  motions  for  looms. 
14796    J.  F.  GOLDING.    Metallic  fabrics  for  use  in  concrete 

and  other  purnoses.* 
11812    H.  HARMSTON.*  Production  of  bobbins. 
14819    RHEINISCHi  ;  \V  EBSTU  HL-UND  APPRETURM  A  S- 

CHINENFA BRIK  G.  m.  b.  II.    Process  for  dyeing 

textile  fabrics.* 

1!S72  W.  P.  THOMPSON  (S.  F.  Patterson,  U.S.A.).  Power 
looms.* 

14921  J.  SMITH  and  II.  POPE.  Means  for  slackening  warp 
threads  in  looms  for  weaving  fancy  and  plain  cloths. 

11!)27    J.  TAYLOR.    Taking-up  motions  for  looms. 

14953    H.   BIRKBECK    (E.    F.   Greeff,  A.  Tilt,  and   C.  ('. 

Rossire,  U.S.A.).  Machines  for  decoiticating  fibrous 
materials.* 

14982  A.  PADDOCK.    Instrument  for  ripping  or  unpicking 

seams  and  pulling  out  threads. 

14983  P.  SHEARD.  Looms. 

15001  A.  PRINGLE.  Picking  and  beating  up  mechanism  for 
looms. 

15029    G.  DIETL.    Manufacture  of  artificial  silk.* 
15065    II.  B.  ARUNDEL  and  J.  HIGGINSON,  jun.  Supply- 
ing a  uniform  mixture  of  gas  and  air,  chiefly  intended 
for  use  with  grassing  machines. 
15095    W.    BIRCH.     Apparatus  for    opening  and  stretching 
fabrics. 

15098  E.  GREENWOOD  and  J.  OR  KENWOOD.  "  Dabbing  " 
mechanism  used  in  wool  combing.* 

Stationery  and  Paper. 

14812    J.  C.  JOHN.    Pin  tickets  or  tags* 

11862    E.   L.   WHITE.       Pictorial   post   cards,  show  cards, 

almanacks,  view  books,  and  the  like. 
14901    A.    W.  JOHNSON.    Fountain  and  stylographic 

holders. 

14924  W.  E.  MARSH.  Fastener  for  securing  together  sheets  of 
paper 

14926    G.  WEEKS.  Envelopes. 

15000    W.  A.  PENNY  and  J.  C.  PIDDUCK.    Paper  bags.* 

Steam  Boilers  and  Fittings. 

14804  J.  A.  TIMMIS.  Means  employed  for  getting  more  per- 
fect combustion  of  fuel  in  the  fire  chambers  of  boi:ers. 

15010  S.  BUTTERWORTH.  Regulating  the  admission  of  air 
to  the  furnaces  of  steain  boilers. 

15024    A.  ALLEN.  Furnaces. 

15078    E.  D.  COUSIN.    Steam  generators  and  furnaces.* 

15111  C.  HELAS.    Valve  attachments  for  water  heaters. 

15112  C.  HELAS.    Valve  attachments  for  water  heaters. 
15127    MILLS,  ENGLISH  k  CO.  LTD.,  and  T.  S.  KING. 

Superheaters.* 

15130  W.  L.  MILLER.  Blowing  off,  washing,  and  filling 
apparatus  for  boilers.* 

Toys,  Games,  and  Sport 

14676    W.    W.    WATTS,    II.   T.    WATTS,    and  K.    G.  D. 

BROWNE.    Flying-  target. 
14683    E.  H.  M.  NICHOLSON.    Appliance  for  directing  the 

aim  of  golf  clubs,  croquet  mallets,  and  other  game 

im  olements. 

N.  BARCHAN.    Card  games. 
J.  G.  BEDDOES.    Golf-club  bags  and  analogous  recep- 
tacles. 

\LLCOCK  &  CO.  LTD.,  and  A.  WILLIAMS.  Fish- 
ing lead. 
D.  S.  PAGE.    New  indoor  game. 

S.    ALLCOCK   k    CO.   LTD..    and  A.  WILLIAMS. 
Knuckle  joint  for  fishing  net  handles. 
14802    M.  TWEEDIE.    Striking  instruments  u:ed  in  playing 
ball  games. 
R.  MACDONALD.    Ring  and  key  puzzle. 
R.  J.  WILKINSON.    Golf  balls! 
G.  II.  ANDERSON.    Metal  golf  ball.* 
B.    MARKS.    M.    E.    LAMBERT,    and    A.  ESSES. 
"  Bridge  "  scorers. 


14705  J 
1472  ! 

14742  S 


14745 
14748 


14822 
14835 
14929 
15096 


Tyre?. 

14649    A.  NICHOLSON.    Securing  repairing  patches  on  the 
air  tubes  of  pneumatic  tyres. 
R.  I1UMM.    Pneumatic  tyres. 
C.  JOLY.    Elastic  tyres. 


14654 
14661 
14674 


A.  E.  MOORE  and  A.  DARCH.    Pneumatic  tyres. 
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11702    P.  KICK  and  G.  F.  WALFRAM.       Pneumatic  tyre 

inflation  valves.* 
11722    14.  BROOKS.    Protective  covers  for  pneumatic  tyres. 
11730    C.    ROLLASON.       Tyres   lor  cycles  and   other  road 

vehicles. 

H757    J.    H.    W.    FITZGERALD.       Detachable  treads  for 

pneumatic  tyres. 
14896    A.  ERNST  and  CONTINENTAL  CAOUTCHOUC  UND 

GUTTA     PERCH A     COMPAGNIE.  Pneumatic 

tyres. 

11957    T.  J.  BRIANT.    Air  springs,  Cushions,  and  tyres.* 
14985    B.  MARKS.    India-rubber  tyres. 
15028    P.  W.  TURQUAND.    Fixing-  tyres  to  wheel  rims. 
15081    A.  L.  THOMPSON  and   R.  D.  PROUD.  Pneumatic 
tyre. 

1508G    G.  D.  ATKIN.    Protection  of  the  air  tubes  of  pneumatic 
tyres. 

15110    .1.  \\  .  StiUIER,  W.  JENK1NS0N.  and  G.  E.  JENKIN- 
SON.    Elastic  tyres  for  the  wheels  of  road  vehicles. 

Vehicles,   Wheels,  etc. 

14643    THE  WOLSELEY  TOOL  &  MOTORCAR  CO.  LTD 
and  L.  SILVERMAN.    Brake  mechanism. 

14653    T.    10MLINSON  and  A.  E.  MILLS.    A  carriage  for 
infantry  transport. 

11682    M.  II.  DE  HORA  and  R.  D.  WILKINSON.  Vehicle 
wheels. 

14685    J.  GRUMMETT.    Motor  car  bodies. 
11689    J.  W.  PERRY  and  E.  RICHARDSON,  jun.  Wheels 
of  vehicles. 

14731  J.  E.  POINTON.  Motor  road  vehicles. 
14735  S.  INFIELD.  Resilient  vehicle  wheels. 
14818    R.  D.  WHITING.    Fluid  brakes.* 

14821    P.  TRACY  and  T.  J.  RIDGE.    Steering  mechanism  for 
motor  vehicles. 

14841    J.  II.  ROSS.    Device  for  securing  lanterns  to  vehicles. 
14892    R.  WHITWORTH  LTD.,  and  J.  V.  PUGH.  Wheels. 
14894    F.  SCHERRER.    Fire  escapes.* 
14918    W.  BAINES.    Vehicle  wheels.* 

14931    J.  H.  MORGAN.    Preventing  slipping  of  motor-driven 

road  vehicles. 
14952    L.  JOHNSTONE.    Wheels  for  vehicles. 
15009    J.  II.   WALKER   (II.  W.   Perry,   India).  Skeleton 

frame  and  roller  box  goods  vehicle. 
15036    N.  A.  E.  McLENDON.    Car  steps.* 

15043    THE  PHGENIX  CARRIAGE   CO.   LTD.,  and    S.  G. 

WHITEHOUSE.    Band  brakes. 
15046    P.  CLERGET.    Self-propelled  vehicles.* 
15061    K.  KNUDSEN.    Steering  gear* 

15099    W.  H.  A.  TAYLER.    Coach-built  detachable  cover  for 

tri-cars  or  fore-cars  of  any  make. 
15103    R.  CHALMERS.      Mode  of  and  means  for  attaching 

carriage  lamps  to  the  stump  sockets.* 

Wearing  Apparel. 

14675    G.  M.  ENZINGER.    Receptacle  for  wearing  apparel. 

14701    C.  J.  GOOD.    Cuff  protectors. 

14767    H.  H.  ELLIS.    Coats  and  like  garments.* 

L4778    G.  HAMMOND.  Shirts. 

14803    J.  M.  TOUR-TEL  and  F.  T.  DIXON.    Dress  fastenings. 
14824    C.  F.  MILAN.    Device  for  burnishing  collars,  cuffs,  and 
the  like. 

14826  THE  HAT  MANUFACTURERS'  SUPPLY  CO.  LTD. 

(J.  Taylor,  Belgium).  Leathers  or  sweat  bands  for 
hats. 

14827  R.  SCALES.    Means  for  strengthening  corsets  at  the 

waist  to  render  them  unbreakable. 
14876    R.  J.  PAHLKE.  Garments. 
14961    O.  STUART.    Fireproof  gloves. 
14990    W.  BOWDEN.    Wire-framed  hats. 
11995    R,  SCHUTZLER  and   J.  GRAPEL.    Connecting  the 

cuff  with  the  shirt  sleeves.* 
15025    P.  R.  J.  WILLIS  (M.  J.  Penn,  U.S.A.).  Suppoiting 

garments. 

15039    T.   LYLES     Ladies'  under  bodices. 
15076    W.  STANCOMB,  jun.    Polishing  and  preserving  and 
renovating  silk  hats.* 

Miscellaneous. 

11615  G.  W.  PRICE.    Umbrellas,  parasols,  and  the  like  sun- 

shades. 

11616  R.  F.  TAYLOR.  Means  for  spraying  plants,  insects,  etc., 

with  sulphur. 
14647    E.  BLOUNT.    Portable  colour  box. 

14655  J.  ROWLAND.    Metal  enamelled  sign  plates. 

14656  B.  NEEDHAM.    Tobacco  uipe. 

14662    J.  E.  M.  VINCENT  and  K.  GENGNAGEL  (  R.  J.  L. 

Witty,  Australia).    Production  of  saccharine  cattle 
food. 


L4665    b\  .1.  UPTON.    Flower  pots. 

11667    P.  BROWN.    Facilitating  the  securing  of  cornice  pole, 
blind  roller,  and  other  brackets  or  fittings  in  position 
11608    J.  F.  WEST.    Advertising  apparatus. 
14669    J.  GOODWIN.    Glove  stands. 

14672    T.  P.  RUDKINS  and  P.  K.  O.  BRIEN.    Means  for 

moving  goods.* 
11697    A.  M.  FERGUSON.    Extension  ladders.* 
14698    J.  McMULLEN.    Rslcase  book  leal  formation  * 
14708    T.  S.  KENDR1CK.    Display  stands. 
11711    li.  A.  DAN  1  ELL.    Crate:  carrier. 

14734  0.  E.  HORNER.  Fitting  or  constituting  cases,  boxes, 
or  other  receptacles  for  the  carriage  or  housing  of  dogs 
or  other  animals. 

14738  S.  SPILLER.  Appliance  for  setting  and  marking  out 
stair  stringers. 

14747  E.  LATHAM  and  T.  LATHAM.  Woven  tubular  clip 
curtain  binding. 

14752  A.  S.  T.  nee  CLAXTON,  trading  as  A.  CLAXTON. 
Crutch  bed  rest. 

11756  A.  BAYER  and  W.  ROCIILITZER.  Heat  insulating 
ferrules  or  bung-hole  bushes.* 

11765    T.  H.  RUBY.    Ready  reckoner  for  provision  dealers 

14769  S.  SKRIMSHIRE.  Copyist's  table  leading  desk  or 
stand  with  "'  last  line  read  "  indicator. 

14774  R.  G.  NEWTON,  J.  T.  SHAKESPEARE,  and  W. 
HUNT.    Cash  trays  and  receptacles. 

14776    R.  W.  H.  RODNEY.    Escutcheon  for  key  holes. 

14789    F.  DOBLER.    Siziug  paper  or  card.* 

14792  J.  W.  MACKENZIE  (E.  W.  Bliss  Co.,  U.S.A.).  Sheet- 
feeding  devices.* 

14794  F.  HA  AM  AN  and  L.  A.  DIAMANT.  System  of  sterili- 
sation and  means  for  effecting  its  operation. 

14815  H.  S.  MARTIN  and  G.  V.  STAVERT.  Illuminated 
signs. 

14819    D.  FREW.    Advertising  device. 
14851    .1.  COLEMAN.    Cornice  poles. 

14863    B.  YOUNG  and  C.  J.  JONES.    Expanding  mandrels. 

14865  G.  W.    POPE.       Bottoms    of  bedsteads,  ambulance 

stretchers,  and  the  like.* 

14866  T.  ASHER.    Dyeing  sponges.* 

14868    H.  W.  BUSCHEMEYER.    Vacuum  pan.* 

L4877    J.   MEYS.       Suspending   the  drum  casings  of  milk 

separators.* 
14882    J.  EVANS.    Venetian  blind  fittings. 

14887  E.  BRAUNE  &  CO.    Advertising  devices  * 

14888  R.  K.  SINCLAIR.    Wind  guards  for  tobacco  pipes. 
14890    W.  PLANT.    Convertible  feeding  appliances  for  lambs 

and  sheep.* 

14907  M.  WALKER.  Combined  egg  testing  and  advertising 
apparatus. 

14919  W.  LEAR  and  W.  F.  LEAR.    Method  of  securing  lines 

to  sliding  window  sashes.* 

14920  T.  CA1NK.    Apparatus  for  the  discharge  of  liquids  upon 

filters. 

14928    W.  BOYD.    Cigarette  case. 

14936  J.  1THEL.  Vessels  for  holding  volatile  inflammable 
liquids. 

14939  J.  ST.  C.  MALLEY.    Self-lighter  for  cigars. 

14940  T.  T.  HORA.    Roller-blind  shutters.* 

14950    W.  K.  CROFFORD.    Door  holders  for  ships'  cabins.* 

11962    II.  GROTTA  and  SCHAEFFER.    Measuring  apparatus. 

14968  J.  W.  MACKENZIE  (R.  Eisenhntte  m.  b.  II.,  Germany). 
Device  lor  fixing  brooin  handles.* 

14970  J  .  B.  HANNAY.  Treatment  of  timber  for  various  pur- 
poses. 

14976    C.  S.  JACKSON.    Voting  machines.* 

14986  W.  M.  JACKSON.  Blow-pipes. 

14987  C.  F.  ELLIOTT  and  H.  HANDFORD.  Punches. 
15013    R.  CAPSTICK,  R.  L.  DILWORT,  and  I.  BARKER. 

Window  blind  and  the  like  cord  fasteners. 
15018    F.  F.  FISHER.    Relieving  liquids  held  in  suspense  in 

tans  or  cocks. 
15035    C.  II?  LOVERING.  Gates.* 

15040  S.  T.  R.  SCOTT.  Manufacture  of  flexible  motto  brace- 
lets. 

15044    F.  LLOYD  and  THE  TICKET  PUNCH  and  REGISTER 
CO.  LTD.    Ticket  punching  and  registering  apparatus. 
15049    J.  THOMSON.    Apparatus  for  milking  cows. 

15052  A.  E.  WELLS  and  A.  R.  KELBY.    Registering  leeeipts. 

15053  F.  H.  MARTIN  and  P.  R.  HOVEY.  Fliers.* 

15054  M.  E.  HARTLEY'.    School  desks,  ladies'  bureaus,  etc. 
15066    J.  L.  MULLER.    Garment  hangers. 

15082    E.  J.  EDWARDS.    Rabbit  and  vermin  traps. 
15088    J.  CARROLL.    A  new  paint. 

15097    J.  PARKER.    Method  and  means  for  transporting  rabbit 

or  poultry  hutches.* 
1U13'  W.  BLEAKLEY.    Friction  or  massage  appliance. 
15114    J.  F.  GEMS.    Lay  figures  or  garment  forms.* 
15120    H.  LA  CASSE.    Nail  trimmers. 

15129  A.  HUTTENLOCHER.  Method  and  apparatus  for  the 
manufacture  of  bracelets.* 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  August  88th,  1005,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  IS,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

6417    SCHWARZLOSE.     Cartridge-feeding    mechanism  for 

machine  guns.    [Date  applied  for  under  International 

Convention,  October  21st,  1903.] 
0959    LEVIS  (General  Electric  Co.).    Filaments  for  electric 

incandescent  lamps  and  methods  of  manufacturing  the 

same. 

An  ordinary  untreated  or  unfiashed  filament  is  heated  or 
fired  to  a  high  temperature  sufficient  to  drive  out  impurities. 
It  is  then  flashed,  and  the  flashed  filament  is  then  heated 
to  such  a  degree  as  to  produce  permanent  changes  in  its 
resistance  characteristics. 

11526    FULTON.    Mountings  or  suspensions  for  road  wheels  of 
vehicles. 


Tin'  wheels  of  vehicles  of  all  kinds  are  suspended  by  meaus 
of  non-synchronising  springs  disposed  or  arranged  between 
the  wheel  axle  and  its  support  and  between  the  support  and 
body  of  the  vehicle. 
13537    HENRY  13  ADD  A  MS  k  WALTER  CREESE.  Lasts. 
13305    CASTIGLIONI  &  C AL A STRETTI.    Process  for  reduc- 
ing sulphates  of  the  alkaline  earths  and  sulphates  of 
the  alkalies  to  sulphides  and  for  reducing  metallic 
oxides  to  metals.      [Date  applied  for  under  Inter-  " 
national  Convention,  June  20th,  1903.] 
11351    CHAMBERS,  CHAMBERS,  &  CHAMBERS.  Auto- 
mobiles. 

The  invention  consists  of  several  improvements  in  the 
parts  of  the  car.    The  back  axle  A  is  so  attached  to  the  car, 


by  means  of  a  triangular  underframe,  that  the  chain  may 
be  tightened  from  one  point  only  by  turning  the  head  C.  The 
chain  case  is  used  a  a  strut  for  supporting  the  engine  shaft 


and  back  axle  against  the  pull  of  the  chain.  Several 
improvements  are  mentioned  in  the  steering,  speed  gear,  and 
carburetter. 

1250G    FOURNIER.    Method  of  and  apparatus  for  the  pro- 
duction and  utilisation  of  vapour  for  motors. 
The  vessel  A  containing  a  solution  of  gas  communicates 
with  the  evaporator  B  by  means  of  an  intermediate  cylinder 
C,  which  distributes  automatically  the  solution  of  gas  to  the 


evaporator,  two  pistons  connected  by  a  rod  being  movable  in 
said  cylinder,  and  actuated  on  the  one  side  by  a  spring,  and 
on  the  other  by  the  pressure  in  the  evaporator. 
13606    ELLIOTT  &  ELLIOTT  &  CO.  (OTLEY)  LTD.  Certain 

printing  machines. 
13622    HUNTER.    Construction  of  battleships,  torpedo  boats, 
floating  targets,  and  lightships. 
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13747    BENSTON.    Flying  machines  and  navigable  balloons. 

13700    LEE.    Rotary  engines,  blowers,  and  pumps. 

The  improvement  consists  therein  that  a  piston  drum  is 
combined  with  hinged  or  pivoted  vanes  A,  provided  with 
suitably-placed    stops    13,    sometimes   forming  detachable 


pieces;  the  vanes  are  suitably  shaped  and  act  with  the  cams 
C,  which  are  secured  to  the  covers  and  also  suitably  shaped  ; 
a  tappet  valve  arrangement  D  is  also  provided  for  con- 
trolling the  admission  of  the  working  agent. 

13812    JOHN     TEEN  OK,     &      CALEB  DUCKWORTH. 

Apparatus  for  making,  stamping,  and  cutting 
lozenges. 

13834    THOB.    Concrete  and  similar  pillars  and  the  like. 
13850    HOROWITZ.      Automatic,  igniting  and  extinguishing 
appliances  lor  gas  burners.     |  Date  applied  for  under 
International  Convention,  May  10th,  1904.] 
A  gasometer  or  inverted  liell  is  adapted  to  be  displaced  by 
the  gas  under  pressure,  the  displacements  controlling,  by 


the  mechanism  as  shown,  a  distributing  part,  connected  by 
conduits  on  the  one  hand  with  the  gas  burners,  and  on  the 
other  with  a  meter  or  gas  main. 
13853    PEEL.    Reaping,  mowing,  or  harvesting  machines. 
13965    OTT.    Decorative  plates,  sign  boards,  and  the  like. 
13969    RIDDLE.    Means  for  heating  and  vulcanising  india- 
rubber  and  the  like,  applicable  also  to  other  moulding 

or  heating  apparatus. 
13981    BEHRENS  &  BEHRENS.    Processes  and  apparatus  for 

manufacturing  carbonic  acid. 
13983    STOCKHAUSEN.    Compounds  of  sulphonated  oils  and 

fats  and  the  method  of  producing  the  same. 
14024    DUNHILL.    Waterproof  garments  for  wear  on  motor 

cars  and  like  exposed  situations. 
1  1045    BIVORT.    Stenotypers,  typewriters,  and  the  like. 
I  l()  )7    GREEN.    Safety  lock  or  fastening  device  for  windows. 

[Date  applied   for  under  International  Convention, 

September  11th,  1903.] 
11067    KAEHL     Centrifugal     separating    apparatus.  [Date 

applied  for  under  International  Convention,  July  31st, 

1903.] 

14074    WINSER.    Target  machinery. 

14089    POWELL.    Tobacco  ash  or  cigar  ash  tray  or  pan. 
111.,!)    COSSMAN,   DESPONS,   &   BRITISH  PNEUMATIC 

RAILWAY  SIGNAL  CO.  LTD.    Railway  signalling 

systems  and  apparatus  therefor. 
14200    WILLIAMS.    Means  of  raising  and  lowering  railway 

carriage  and  other  sash  windows  and  shutters. 
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14129    BEAU.  Pumps. 

Th?  pump  is  provided  with  two  reservoirs,  an  upper  and 
a  lower  one,  the  first  A  determining  the  instantaneous  move- 
ment of  the  liquid  from  above  downward,  the  second  B 


IljI 

determining  the  opposite  movement,  that  is  to  say  upward, 
which  results  in  the  drawing  up  of  the  liquid  to  be  raised 
or  by  its  being  forced  up  a  delivery  tube. 

14238    BURDH.    Apparatus  for  heating,  cooling,  and  similar 
purposes. 

The  apparatus  consists  therein  that  a  metal  sheet  bent 
alternately  in  opposite  direetious  is  enclosed  within  a  casing, 
so  as  to  form  two  series  of  separate  chambers,  the  one  for  the 
steam,  the  other  for  the  heating  or  cooling  water,  the  walls 


of  said  chamber  being  provided  with  ridges;  the  bent  sheet 
may  be  replaced  by  separate  sheets  and  the  apparatus  may 
serve,  not  only  for  steam,  but  also  for  other  heating  or 
cooling  purposes. 
14382    HUNT.    Maturing  and  improving  the  aroma  of  raw 

whiskey  and  other  spirits-. 
11418    BRAY.    Fastener  for  ropes,  cords,  and  the  like. 
14450    FREUND  &  PETZOLD".      Apparatus  for  measuring 
fabric. 
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14317    LAWRENCE  &  WESLEY.    Rotary  engines. 

The  machine  consists  of  a  cylinder  A,  on  which  the  shaft 
is  concentrically  fixed,  and  a  piston  B  radially  movable  into 
a  boss  C,  said  boss  being  eccentrically  rotated  in  the  same 


direction  as  the  cylinder  and  provided  with  a  rotary  valve 
D  for  controlling  the  steam  supply;  two  machines  may  be 
arranged  together,  so  as  to  form  a  double-acting  machine; 
the  machine  may  also  work  as  a  pump. 

14459    CASHIN.    Means  for  repairing  pneumatic  tyres. 

14467  BECK  Heating  by  means  of  hot  water  and  apparatus 
therefor.  [Date  applied  for  under  International  Con- 
vention, June  29th,  1903.] 

A  process  in  which  the  steam  bubbles,  as  fast  as  they  are 
produced,  are  rendered  immobile,  and  in  which  th©  water 
heated  in  the  boiler  goes  directly  to  feed  the  heating  surface 
without  being  cooled  by  the  expansion  which  would  result 
from  its  preliminary  passage  through  the  expansion  vessel  in 
which  the  pressure  is  less  than  anywhere  else. 

14564    APJOHN.    Compressing  tea  and  the  like. 
1  ~>12'2    GEYER.    Mechanism  for  turning  the  leaves  of  music 
and  books. 

15306    BEHRISCH.    Elastic-fluid  turbines.    [  Date  applied  for 
under  International  Convention,  July  8th,  1903.] 
The  turbine  has  two  oppositely  running  pairs  of  wheels, 
the  primary  wheel  of  one  pair  being  coupled  to  the  secondary 
wheel  of  the  other  pair. 

15401    WILLIAM  BODDEN  &  SON  LTD.,  and  NUTTALL. 

"  Cushioning  or  braking  apparatus  "  applicable  to 
machines  the  motion  of  which  is  required  to  be  sud- 
denly reversed. 


The  "  cushioning  "  is  produced  by  means  of  a  strap  brake 
A,  which  is  made  to  grip  the  boss  of  one  of  the  large  bevel 
wheels  which  are  fixed  upon  the  screw  which  actuates  the 
table,  the  extremities  of  such  brake  being  caused  to  move 
a  bunt  a  fixed  centre,  so  as  to  constrain  the  brake  to  grip 
or  release  the  said  bevel  wheel  as  required. 

15434    RILEY.    Apparatus  for  bottling  liquids. 
1567(3    WAITERS,  BUNCE,  BUNCE,  &  BUNCE.  Extension 
ladders. 

156Sf    WOLFF.    Apparatus  for  recording  and  measuring  the 
flow  of  liquids. 


15494    CAMPBELL.    Revolving  spreader  for  sewage  and  other 
fluids. 

The  fluid  passes  from  flic  feed-pipe  A  to  the  troughs  B 
through  the  openings  in  the  circular  trough,  and  is  distri- 


buted evenly  over  the  surface  of  the  bacteria  lied  C  through 
the  holes  in  the  bottom  of  the  trough  B.    The  spreader  is 
rotated  at  a  uniformly  constant  rate  by  an  electric  motor. 
15536    NEWTON   (Hoe).    Moulding  apparatus  for  casting  in 
metal. 

Two  paths  are  provided  for  flic  rollers  in  the  movable  half 
of  the  mould  ;  the  relation  of  the  paths  to  each  other  is 
such   that  during  the  movement  to  open  and  close  the 


mould,  the  centre  of  gravity  or  axis  of  rotation,  though 
moving  along  a  horizontal  plane,  does  not  rise  above  or 
descent  below  said  plane,  and  thus  the  weight,  being  evenly 
balanced,  is  easily  moved. 
15762    SHERARD  COWPER-COLES  &  CO.  LTD.,  aud  COW- 
PER-COLES.    Production  of  electrotypes  or  the  like. 
15863    SMITH  &  MATTHEWS.    Construction  and  attachment 
of  elastic  tyres  for  road  vehicles. 
The  wheel  is  constructed  of  felloes  and  a  flat-iron  tyre 
shrunk  on  and  forming  the  base  for  rubber  pads,  the  latter 
each  being  held  in  a  separate  metallic  frame  into  which  the 
rubber  is  first  forced  and  held  by  suitable  rims  or  lips. 

15917    BOULT  (Rockwell).    Driving,  free-wheel,  braking,  and 
variable-speed  mechanism. 


In  this  geared  hub  is  provided  a  driver  A  and  a  clutch 
member  B  which  is  for  clutching  t lie  driver  direct  to  the 
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hub,  and  C  for  clutching  it  direct  to  an  auxiliary  driver  of  a 
stop  to  retain  one  clutch  out  of  action  and  mechanism  for 
releasing  it  by  back  pedalling. 

15883    WAKEY  &  WIGLEY.  Inverted  incandescent  gas  lights. 
The  improvements  consist  in  preventing  "  lighting  back," 
which  is  so  destructive  to  the  mantles,  and  heating  the  gas- 
eous mixture  to  a  high  degree  before  being  consumed,  thereby 


economising  the  gas  and  improving  the  flame;  so  con- 
structing the  burner  that  any  deposit  of  carbon  on  the 
exterior  of  it  is  prevented. 

15885    MILNE  &  O'CONNOR.    Apparatus  for  testing  gas,  air, 
and  the  like  fluids. 


In  testing  a  gas  to  find  its  volumetric  analysis  a  pump 
A  is  provided  for  the  purpose  of  drawing  the  gas  through 
a  liquid  absorbent,  which  will  change  its  colour  after  a 
known  quantity  of  certain  gases  has  bubbled  through  it. 

16245    SANGUINETTI.    Oscillating  cylindrical  pulp  strainers. 
16299    MACLEAN.     Manufacture   of   internal   screw  bottle 
stoppers. 

16382    VARET.    Collar  studs,  buttons,  or  the  like. 

16517  GEORGE  ALBERT  HERDMAN  &  GEORGE  BROAD- 
BENT  &  FRANK  BROADBENT,  Executors  of  the 
late  JOHN  COOPER  BROADBENT,  Deceased 
Galvanisation  of  metal. 

The  muffles  wherein  the  articles  are  enclosed  are  formed 
formed  witli  a  double  wall  lagged  externally.  The  contents 
are  heated  by  means  of  hot  air  introduced  into  the  space 


between  the  walls  from  any  suitable  source.  The  degree 
of  heat  can  thus  be  accurately  regulated  and  any  desired 
temperature  be  readily  maintained,  whilst  a  uniform  heating 
effect  throughout  is  ensured. 


16140    ARNOLD,  IBBOTSON, 
for  metals. 


&  GREEN.    Testing:  machines 


This  machine  comprises  a  main  slide  adjustable  in  its 
length  of  stroke  having  a  base  projecting  arm  provided  with 
an  engaging  spring  bolt  by  which  it  can  be  instantly  con- 


nected with  or  released  from  the  slide,  and  also  provided 
with  an  opening  near  its  front  end  to  receive  the  top  end  of 
the  test  bar  A,  the  lower  end  of  which  is  held  in  a  bottom  die 
or  vice  jaws  carried  by  an  adjustable  table. 

16302    BAMFORTH    &    ROY.     Furnaces    and  combustion 
chambers  of  steam  boilers. 

An  arch  or  baffle  A  of  brick  is  built  at  the  crown  of  the 
furnace  of  a  water-tube  boiler  as  shown.  This  arch  A  is 
made  hollow  and  is  arrans'ed  to  admit  cold  or  heated  air 


to  complete  the  combustion  of  such  of  the  fire  gases  as  are 
only  partially  consumed,  and  thereby  provide  a  fresh  volume 
of  flame  to  impinge  on  the  water  tubes  as  the  gases  pass 
downwards  between  the  ordinary  baffling  devices. 

16542  MELLOR  &  VILLY.    Method  of  and  means  for  working 

or  dressing  textile  fibres,  especially  silk  and  the  like. 

16543  HANMER.    Apparatus  for  treating  peat,  turf,  wood, 

and  other  similar  materials. 
16551    CHARLES  WALMSLEY  &  CO.  LTD.,  and  WALMS- 
LEY.    Means  for  rotating,  vibrating,  feeding,  and 
cleaning  strainer  or  picker  drums,  such  as  those  used 
in  the  manufacture  of  paper  and  the  like. 
16410    BRITISH  THOIVISON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  measuring  instruments. 
The  object  of  this  invention  is  to  provide  a  wattmeter  of 
simple  and  compact  construction  which  will  operate  efficiently 
and  accurately  on  varying  loads  and  power  factors.  There  are 
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numerous  improvements,  the  chief  of  which  is  a  novel 
arrangement  of  magnetic  circuit  whereby  a  high  torque  and 


proper  pha.se  displacement  are  secured  for  all  loads  and 
power  factors. 

16344    CLARK.    Construction  of  turbines  for  steam  and  other 
gases. 

The  fluid  enters  by  a  central  pipe  and  passes  to  a  spiral 
chamber  formed  by  a  spiral  band  between  two  vertical  discs. 
The  fluid, impiugingon  the  concave  side,  iseonstantly  deflected 


and  causes  the  turbine  to  rotate  in  a  direction  opposed  to 
the  winding  of  the  spiral.  The  area  of  the  chamber 
gradually  increases  and  allows  for  expansion.  Reversed, 
the  turbine  may  be  used  as  a  pump. 

16629    MORRISON.    Heels  of  boots  and  shoes. 

16679  BAUER  (G.  &  W.  Lambeck).  Dust-laying  composition 
and  process  for  the  production  of  the  same. 

16784    HEYS.    Covering  for  spinning  rollers. 

16791  JACKSON.  Fastening  devices  for  connecting  belts  or 
the  like  and  for  attaching  blades  or  the  like  thereto. 

16619  SOMERVILLE.  Electric  ignition  apparatus  for  explod- 
ing gases  in  rotary  or  reciprocating  engines. 

This  new  ignition  plug  is  provided  with  two  electrodes  A 
and  B,  the  contact  between  them  being  maintained  by  a 
spring  or  weight.    The  electrode  A  forms  part  of  the  core 


of  a  solenoid  C,  so  that  when  the  circuit  is  intermittently 
completed  the  electrode  A  is  drawn  up  by  magnetic  force 


against  the  pressure  of  the  spring,  causing  the  circuit  to 
be  broken,  and  thus  giving  the  spark. 

16666    COOPER.  REGENBOGEN,  LONDON,  BAILEY,  &. 

CLARKE.    Blades  or  vanes  of  fluid-pressure  turbines. 

The  spacing  pieces  for  these  turbine  blades  are  formed  of 
hard  metal  and  fit  the  undercut  groove  without  caulking, 
said  packing  pieces  being  provided  with  projections  and 

rw 

depressions  which  engage  with  the  inner  ends  of  the  blades 
as  shown.  Means  are  also  provided  for  connecting  the 
outer  ends  of  the  blades. 

16779    DEAKIN.    Chucks  for  lathes  and  the  like. 


When  the  sleeve  A  is  operated  by  the  operating  handle 
the  grip  sleeve  B  forces  the  chuck  grips  C  against  a  conical 
surface  on  the  chuck  and  closes  them  upon  the  article,  while 
the  balls  D  securely  retain  the  grip  sleeve  B  in  position. 

16853  WRIGHT.  Stopping  place  indicators  for  electric  tram- 
cars  and  the  like. 

16952  WILSON.  Boilers  and  their  furnaces  for  clearing  their 
flues  of  soot  and  dust. 

The  side  flues  have  bottom  openings  communicating  by 
ports  or  passages  with  the  longitudinal  flue  beneath  the 
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boiler.  The  said  openings  have  doors  or  valves  operated  by 
levers  to  discharge  the  deposited  material  to  the  lower  flue. 


The  latter  has  sides  sloping  downwards  towards  a  narrow 
channel  in  which  an  endless  discharging  arrangement  works. 

17000    TYER,  HOLLINS,  &  LEAKE.    Electro-magnetic  relays. 

This  relay  is  for  controlling  two  or  more  electrical  circuits 
by  means  of  two  or  more  energising  currents  of  different 
strengths  actuating  two  or  more  independent  armatures,  the 


'TOOo/oit 


arrangement  whereby  the  energising  current  is  of  a  strength 
to  attract  two  or  more  armatures;  the  contact  stops  co- 
operating with  all  save  one  if  these  armatures  are  displaced 
out  of  their  operative  position. 

17005    JACKSON.    Machines  for  shaping  cuffs. 
17017    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  motor  control  systems. 
This  invention  consists  of  a  magnet  winding,  a  plurality 
of  armatures  on  each  side  of  said  wir.ding,  a  plurality  of 
normally-opened  switches,    operative    connections  between 


each  armature  and  one  of  said  switches,  and  electro  respon- 
sive means  for  selectively  controlling  the  movement 
of  said  armatures  to  close  said  switches. 

17021  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Controllers  for  electric  motors. 
The  controller  consists  of  a  plurality  of  separately- 
actuated  switches,  each  of  which  serves  to  control  a  circuit 
causing  the  operation  of  a.  succeeding  switch,  means  being 
provided  by  which  the  switches  may  operate  progressively 
at  a  me -deter mined  rate. 


17023    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  switches. 

The  lever  A  is  rigidly  connected  to  the  movable  member  13 
by  suitable  clutch  mechanism,  so  that  the  movement  of  the 
operating  lever  will  be  communicated  directly  to  the  switch 


element,  the  movement  of  operating  lever  upwards  causing  a 
corresponding  movement  of  the  switch  to  one  closed  position, 
and  the  movement  downwards  to  the  other  closed  position, 
the  lever  being  held  in  either  of  these  positions. 

17021    BRITISH  TIIOMSON-HOU  STON  CO.  LTD.  (General 
Electric  Co.).    Electric  controllers  for  electric  circuits. 

A  single  magnet  acts  upon  a  plurality  of  armatures,  each 
of  which  is  operatively  connected  to  a  normally  open  switch. 
When  the  magnet  coil  is  energised,  all  the  armatures  are, 
placed  under  strain,  but  the  movement  of  the  armatures 
is  prevented  by  obstructing  devices  which,  as  they  are 
serially  disengaged  from  the  armatures,  permit  the  successive 
closing  of  the  several  switches.  By  means  of  this  arrange- 
ment the  necessity  for  a  flexible  connection  for  each  switch 
is  removed. 

17141     WALKER.    Garden  setting  peg. 

17189    RUDGE-WH ITWORTH   LTD.,  and  PUGH.  Brake 
and  clutch  mechanism. 

In  brake  and  clutch  mechanism  of  the  type  wherein 
ring  plates  are  arranged  alternately  fixed  and  rotating, 
grooves  are  made  in  opposing  faces  in  such  a  way  that  no 


17146 

17563 

17571 
17632 


17722 
17751 
17759 
17782 
17800 
17803 
17808 

17584 


Pince-nez  and  like  spectacles  and  eye- 
and    shoe    cleaning    and  polishing 


part  of  the  surface  oi  one  plate  is  in  continuous  contact 
with  the  surface  of  the  adjacent  plate.  Frequent  lubrication 
of  contacting  surfaces  is  then  ensured  by  the  oil  in  the 

grooves. 

17426  AITCHISON. 
glasses. 
LLOYD.  Boot 
machine. 

WILKES.    Separators  and  grinding  mills  used  in  the 

treatment  of  marl,  clay,  or  like  material. 
BROCK.    Portable  easels. 

NORRIS.    Means  for  operating  the  points  of  electric 
tramways  and  the  like,  and  also  the  overhead  points 
or  trolley  switches  and  devices  for  actuating  such 
operating  means. 
GROGAN.    Artificial  hands. 

SCOTT.    Mowing  attachment  for  motor  vehicles. 
BOULT  (Lutz).    Vehicle  tyres. 
SQU1ER.    Advertising  signs. 
S A LSBURY.    Construction  of  lamp  bracket. 
STREET.    Chinese  lanterns  and  the  like. 
EVER  SHED  &  VIGNOLES  LTD.,  and  EVERSHED. 

Electrical  measuring  instruments. 
KEITH  &  KEITH.    Incandescent  gas  lamps. 

The  lamp  is,rfor  use  at  high  pressures  and  is  of  the 
inverted  type.11  The  air  inlets  are  protected  against  con- 
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tamination  of  the  supply  with  spent  gaseous  products,  and 
the  mantle  is  formed  on  the  reiiector.    A  simple  form  of 


adapted    and    other    improvements  also 


anti-vibrator 
described. 

17705    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Vaporisers. 

A  receiver  A  is  provided  to  the  vaporiser  in  which  a 
volume  of  the  oil  may  be  heated  under  pressure,  and  means 


iT7o$. 


are  provided  whereby  the  pressure  is  maintained  constant. 
The  vapour  space  of  t lie  receiver  is  provided  with  a  con- 
nection for  supplying  an  unfailing'  -supply  of  vapour  to  the 
engine. 

17780    PRIEST  &  MORRALL.    Travelling  carriages  for  over- 
head runways. 


Two  rollers  are  adapted  to  run  on  rails  between  which  aic 
two  pilot  roller  pins  A  and  13  carried  by  swivelling  le  /ers 


and  are  fitted  one  at  back  of  carriage  and  one  at  the  front. 
Means  arc  provided  whereby  merely  turning  the  suspended 
travelling  load  said  carriage  will  travel  in  a  required 
direction,  and  will  readily  run  round  curves  and  pass 
junctions  on  to  other  sets  of  rails. 

17801    NESBIT.    Steam  traps. 

The  steam  trap  comprises  a  perforated  copper  tube  fixed 
at  one  end  but  free  at  the  other,  the  free  end  being  connected 
to  an  iron  rod,  the  other  end  of  which  is  screwed  into  a  disc 


fmoi/O/f. 


pivoted  on  a  pin  and  having  arms  bearing  on  the  outlet 
valve.  When  steam  is  in  the  casing  the  copper  tube  expands 
and  closes  the  valve,  but  when  water  accumulates  the  tube 
contracts  and  opens  the  valve. 


17810    CAROL  AN 
vehicles. 


(General    Electric    Co.).  Self-propelled 


A  is  the  prime  mover  and  B  is  a  differential  gear  which 
has  its  central  member  connected  thereto,  a  driven  member 


is  connected  to  one  outer  member  of  said  gear,  means  are 
provided  for  converting-  the  power  delivered  to  the  outer 
member  into  electrical  energy,  and  means  for  utilising  said 
energy  to  assist  in  driving  said  driven  member. 

17822  CARSTANJEN.    Mordanting  and  loading  silk  and  other 

textile  fibres. 

17823  CLIFFORD.       Collapsible    boxes    for     muffs,  .  hats, 

millinery,  and  the  like. 

17824  CLIFFORD.      Folding  boxes. 

17825  CLIFFORD.  Folding  boxes. 
17831    ZIPPEBLING.    Butt  hinges. 

17849  WILLIAMS.  Cages  of  lifts  or  elevators  for  use  in 
mines. 

17898    BENNETT.    Shirt  studs  or  buttons. 

17900    HARRIS.    Machines  for  mowing  grass  and  other  crops. 

17971    CLIFFORD.    Folding  or  collapsible  boxes. 

18000    ANDERSON.  Transporters. 

18004    SHAW  &  KIDD.    Machines  for  spinning  and  doubling 

fibrous  materials. 
1S008    COTTON    CORD    &  VELVET  CUTTING  MACHINE 

CO.    LTD.,    KEIGHLE  Y,    and  NETHERWOOD. 

Machines  for  cutting  the  pile  of  woollen,  cotton,  velvet, 

or  like  corded  fabrics. 
13035    KNIGHT.  Boots. 

18043  PARNALL  (Commercial  Coffee  &  Trading  Co.).  Process 
of  cleaning  coffee  before  being  roasted. 

18054  LEVIN.  Electric  device  for  indicating  the  unauthorised 
opening  of  door  locks,  window  fasteners,  and  the  like. 

18058  JAMES.  Means  or  appliances  for  cutting  out  elliptical 
and  circular  forms  from  paper,  cardboard,  glass,  tin- 
plate,  and  other  sheet  material. 
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17889    WESTINGHOUSE  BRAKE  CO.  LTD.,  and  PHILLIPS. 
Brake  apparatus  for  railway  and  other  vehicles. 
An  arrangement  is  provided  for  controlling  the  valve 
brake  cylinder  pressure  in  accordance  with  the  speed  of  the 
train,  comprising  a  dynamo  electric  machine  A  driven  from 


the  axle  of  the  vehicle,  and  means  are  provided  operated  by 
the  varying  current  thus  generated  for  controlling  a  release 
valve  B. 

17970    ROBERTS  &  ANSTEY.    Distributing  valves  for  steam 
and  other  fluid-pressure  engines. 


A  cylindrical  main  slide  valve  is  used  which  lias  external 
and  internal  faces  and  ports  leading  from  the  exterior  to 
the  interior  thereof;  an  auxiliary  valve  is  also  used  for 
imparting  a  reciprocating  motion  to  the  main  valve. 

18051    CRUSE.    Apparatus  for  superheating  steam. 


or  steam  dryer.  The  steam  then  passes  through  the  super- 
heater tubes  and  into  another  vessel  C  similar  to  A.  Boiler 
steam  may  also  be -admitted  to  C  by  a  pipe  D  when  tem- 
perature of  steam  rises  too  high,  or  D  may  admit  super- 
heated steam  to  the  boiler  to  assist  in  generation  of 
steam  when  not  otherwise  required. 


18061 

18062 
18127 

18132 

18161 
1817:5 


MURTON,  VARLEY,  &  MURTON.  Washing,  wring- 
ing. ;ind  mangling  machines. 

OVEIIEND.  Washing,  wringing,  and  mangling  machines. 

TONKS,  TONKS,  &  TONKS.  Latching  mechanism  of 
mortice  locks. 

VICARS,    sen.,    VICARS    &    VICARS,    jun.  Biscuit 

cutting  and  panning  machines. 
YAI  LE  &  AYRES.    Golf  clubs. 

CAROL  AN  (General  Electric  Co.).  Mercury  and  the 
like  vapour  electric  apparatus. 


The  boiler  steam  enters  the  superheater  by  way  of  the 
chamber  A  and  eduction  pipe  B,  which  serve  as  a  separator 


Two  main  electrodes  are  provided,  a  filament  extending 
along  the  path  between  said  electrodes  and  means  operated 
by  the  force  of  the  arc  or  vapour  discharge  for  cutting  said 
filament  out  of  circuit. 

18214    HATTON.    Gas  producers. 

Improved  apparatus  for  forming  a  mixture  of  atmospheric 
air  and  steam  or  water  vapour  and  delivering  the  same 
to  a  gas  producer,  consisting  of  a  vaporising  chamber 
connected  to  the  chimney  of  any  furnace  into  which  chamber 
a  spray  is-  introduced.  The  heat  from  the  furnace  chimney 
converts  the  water  into  vapour,  which  is  exhausted  by  a 
fan,  and  being  mixed  with  the  necessary  proportion  of  air 
it  is  driven  into  the  gas  producer. 

18220  GAMES0N.  Oil  separators  for  steam  motor  ears  or 
other  vehicles,  also  applicable  for  locomotive  or 
stationary  engines  or  the  like. 


The  steam,  water,  and  oil,  as  they  come  from  the  engine 
strike  against  the  corrugated  strips  of  metal  in  the  separat- 
ing box  A,  thereby  splitting  up  the  ingredients.  The  oil 
adheres  to  the  strips  and  drips  on  to  the  cotton  waste  B, 
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the  water  filtering  -through  and  passing  into  the  water 
chamber  C.  The  steam  passes  out  of  the  bottom  of  the  box 
A  and  rises  to  the  top  of  chamber  to  exhaust. 

1S335    WARRICK.    Stopper  for  receptacles  for  tooth  powder. 
13376    WALTON.    Manufacture  of  fioor  cloth,  wall  coverings, 

or  the  like,  and  apparatus  for  use  therewith. 
18406    HENRY  STONE  &  SON  LTD.,  and  NARBOROUGH. 

Music  stools. 
18620    NELSON.    Movable  step  for  tramcars. 
18651    PENTHER.    Apparatus  for  separating  vulcanised  rubber 

from  canvas,  metal,  or  other  coverings  or  the  like 

connected  to  it. 
18633    GROSE.    Valves  of  rock-drilling  machines. 
18708    DOBSON.    Metallic  packings  for  stuffing  boxes. 

Segmental  semi-circular  adjustable  packing  blocks  are 
employed,  some  being  tapered,  and  all  being  combined  in 
the  nature  of  a  screw  or  incline  so  as  to  shift  spirally  and 
automatically  and  take  up  the  wear  of  such  blocks  in 
working. 

18718    BUTLER.     Tripods  for  photographic  cameras,  appli- 
cable also  to  telescopes  and  like  scientific  instruments. 
18745    HILL.    Artificial  teeth  and  tooth  crowns. 
18833    ALLDAY  &   ALLDAY.    Chain  pipe  wrenches. 


The  body  of  the  wrench  is  forked  and  provided  with  horns 
A.  The  gripping  jaws  are  detachable,  and  the  pins  of  the 
chain  project  so  as  to  engage  with  the  horns  A.  The  whole 
forms  a  strong  and  comnact  wrench. 


19061 

19172 
19548 
19691 

19882 

19917 

20195 

21189 


HINCKS.      Instruments    for    making   calculations  in 

regard  to  electric  conductors  and  other  problems. 
PIERCE  &  WESTROPP.    Railway  crossings. 
CORDERY.    Dumb  jockey. 

WILSON,  WILTON,  &  GILLESPIE.  Guard  arrange- 
ment for  the  rollers  of  bakers'  braKes. 

THOMPSON  (Bornet).  Method  of  making  hollow  rock 
drills  or  jumpers. 

HARCOURT.  Push  buttons  and  the  like  for  electric 
bells  and  similar  services. 

IMRAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Bruuing). 
Manufacture  of  iodine  compounds  of  phenol  ethers. 

STEEL  NUT  &  JOSEPH  HAMPTON  LTD.,  and 
HAMPTON.    Lifting  jacks. 


The  bevel-ended  bolts  for  retaining  the  rack  in  position 
are  constructed  and  operated  as  shown.  The  key  for  work- 
ing the  jack  is  formed  with  a  universal  joint  to  facilitate 
the  turning  in  awkward  positions. 

21753    DURRANS.  Baths. 

22245    DIDIER.    Process  of  manufacture  and  application  of 
celluloid  paste  in  imitation  of  white  horn,  buffalo 


horn,  tortoise  shell,  ivory,  mother  of  pearl,  and  the 
like.  [Date  applied  for  under  International  Con- 
vention, November  3rd,  1903.] 

22647    MOY  &  BASTIE.    Electrical  resistances. 


2Z647/0A 


This  metal  tube  is  threaded  on  its  inner  and  outer  surfaces 
and  covered  outside  by  a  layer  of  non-conducting  material. 
The  resistance  wire  is  wound  over  this  so  that  it  sinks  into 
the  thread  and  two  coils  cannot  come  into  contact. 

24049    CLARK.    Cream  separator. 

24817    GILBERT  &  MUSHING.    Change-speed  gear. 

Three  internally-toothed  rings  are  employed,  one  being 
stationary,  and  the  others,  an  "  inner  "  and  an  "  outer,"  are 
fixed  to  the  crank  shaft.  The  "inner"  ring  and  the 
stationary  one  are  alike  and  may  be  either  engaged  by  a 


sun  pinion  carried  on  a  sliding  sleeve.  Planet  pinions  are 
carried  on  the  chain  wheel  in  gear  with  the  "  outer  "  ring 
and  the  sun  pinion.  Only  low  angular  velocities  are 
necessary  by  the  arrangement,  and  frictional  Iosi-e-s  thereby 
reduced. 


25108 
25385 

25472 

25520 


25540 
26148 
26332 

26672 
26888 


WALES.    Coin-controlled  machines. 

WILKINSON.    Material  for  the  paving  of  roadways  and 

side  walks,  and  for  other  purposes. 
INARRA.      Manufacture    or   construction  of  artificial 

posts. 

DE*MARE.    Apparatus  for  heating  and  circulating  air. 

[Date  applied    for  under  International  Convention, 

November  23rd,  1903.] 
KEEPING.    Automatic  candle  extinguisher. 
AITKEN.    Apparatus  for  distributing  liquids  on  roads. 
MACKENZIE    (Mattsson  &   Wendelius).    Support  for 

cornices. 

GAWTHROP.    Invalid  bed  pocket. 

ABAD1E-LEOTARD.  Waste  bands,  belts,  bandage^, 
and  the  like.  [Date  applied  for  under  International 
Convention,  March  26th,  1904.] 
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2"190    WORSNOP.    Construction  of  acetylene  gas  generators 
and  the  like. 

Upon  the  baffle  plate?  A  is  placed  a  grid  B  formed  of 
transverse  fiat  plates,  upon  which  the  acetyloid  will  rest, 
and  on  acount  of  the  small  square  compartments  formed  by 
the  position  of  grid  plates  very  little  and  separate  spaces 


25 190 fell 


aio  rendered  in  which  the  water  has  room  to  splash  about. 
A  conical  piece  of  metal  is  placed  under  A  to  prevent  the 
splashing  of  water,  on  account  of  the  jolting  of  the  vehicle 
cm  which  the  apparatus  is  carried. 

?002    BENASSY.    Padlocks.    [Date  applied  for  under  Inter- 
national Convention,  December  17th,  1903.] 
COLLARDON.    Manufacture  of  plastic  compositions  for 
use  in  the  production   of  printing  plates,  but,  also 
applicable  to  other  purposes. 
CLARK.    Golf  clubs. 

RICHARDS.     "Key"  or  rough  backing  to  glass  or 
pottery  tiles  for  the  purpose  of  affixing  same  to  bricks, 
walls,  and  other  surfaces. 
MARKS  (Goldman).    Machine  for  finishing  the  surfaces 

of  matted  or  felted  material. 
MARKS  (Goldman).    Moisture-carrying  belts. 
BULLOCK  &  BAGNALL.    Needlework  boxes  and  the 
like. 

OLLAGNIER.  Process  of  treatment  of  cocoanut  fibre 
and  its  application  for  the  manufacture  of  paint 
brushes  and  white-wash  brushes  of  all  kinds.  [Date 
applied  for  undo'  International  Convention,  December 
5th,  1904.] 

CAMERON.    Revolving  cranes  or  the  like. 
This  crane  consists  of  a  jib  of  the  fixed  type  carrying  on 
its  underside  a  trolley  A  of  a  drum  B  at  the  base  of  the  jib 
adapted  to  pay  out  or  take  in  a  line  connected  to  the  trolley. 


27090 


27143 
2732(1 


27531 

27532 
27664 

28003 


29266 


28251    BOULT  (Waterkeyn  &  Waterkeyn).    Machines  for  per- 
forating Jacquard  cards. 
28317    HAMPSHIRE.    Ply  catchers. 

28532    KUPPER.    Process  of  washing,  classifying,  and  drying 

fine  coal,  and  apparatus  used  with  the  same. 
28619    SCHROTTKY.    Manufacture  or  production  of  beer. 
28740    GRADOLF.    Preparation  for  destroying  disease  germs 

on  plants  and  the'  like. 
28804    SOC,  CERAMICA  RICHARD-GINORI.    Insulators  for 
high-voltage  electric  lines.    [Date  applied  for  under 
International  Convention,  June  22nd,  1904.] 
The  insulator  consists  of  two  or  more  parts  which  are 
connected  by  a  screwed  joint.    The  screw  connects  consist 
of  a  substance  more  elastic  and  resistant  than  the  insulator 
itself,  and  which  is  interposed  between  the  parts  to  be  joined 
and  being  shaped  into  the  form  of  screws. 

29164    HOFMANN.    Medical  devices  for  warming  and  cooling 
purposes. 

2i)t7(i    DICKINSON.    Ball  bearings  for  vehicle  wheels. 

In  this  bearing,  which  is  an  improvement  on  Patent  No. 
2445,  1901,  the  exterior  portions  of  the  ball  cups  A  are  left 
smooth  so  that  they  may   be  easily   moved,  and  thereby 


and  a  second  drum  C  at  the  base  of  the  jib  co-operating  with 
the  first  and  adapted  to  pay  out  or  take  in  a  line  passed 
over  a  sleeve  D  on  the  trolley  and  carrying  the  load.  * 


lo 


permit  of  the  balls  being  moved  up  against  the  shoulders  of 
the  inner  sleeve  with  just  sufficient  pressure  to  cause  them 
to  move  freely  or  without  any  noise. 


1905. 

Means  for  automatically  con- 
trolling the  locks  of  railway  carriage  doors. 
BROWN  &  BRIGGS.    Typewriting  machines. 
LAKE  (Schalkenbaeh).    Glazed  structures. 
HAGANS.  Locomotives. 
The  end  axle  A,  which  is  made  hollow,  is  adjusted  in  ohe 
well-known  manner  by  the  lateral  pressure  of  the  rails,  and 
is  either  supported  oii  a  bogie  or  made  into  an  Adams  axle. 


53    CARTLIDGE  &  MAY. 


85 
148 
199 


This  end  axle,  when  adjusted  by  the  rail  pressure,  adjusts  by 
means  of  the  bogie  frame,  or,  when  forming  an  Adams  axle, 
by  means  of  special  rods,  the  driven  or  driving  locomotive 
axle  B. 

288    DUKE.    Valves  with  removable  seats. 

The  loose  seat  is  threaded  on  the  outside,  the  hole  through 
the  seat  being  right-hand  threaded  to  receive  part  of  the 
holder.    The  spindle,  of  holder  above  this  point  is  threaded 
left  hand  and  has  a  boss  thereon.    The  top  of  holder  spindle 
has  lugs  on  it  for  hand  purchase. 
410    GRASSET.    Electrical   hydro-pneumatic  governor  for 
marine  engines. 
Means   are   provided  in  an  electrical  hydro-pneumatic 
governor  for  marine  engines  whereby  a  body  of  air  is  under 
direct  pressure,  and  in  direct  contact  with  the  sea  water,  and 
also  in  direct  contact  with  a  flexible  diaphragm  in  operative 
connection  with  electric  contact  devices. 


589 

751 

863 


905 


GREEN.    Rotary  reversible  tipplers  for  discharging  coal 

or  other  minerals. 
FILDES.    Sheet-iron  cisterns  or  tanks. 
SCHW1EGER.    Collar  studs  and  the  like. 
SPRUNG.    Braces   or   suspenders.    [Date  applied  for 
under  International  Convention,  January  19th,  1904.] 
MARKS    (High-am-o-phone    Co.).    Sound  magnifying 
apparatus. 
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340    ANDEESON.    Sensitive  equalising  valves  for  hydraulic 
pumping'  apparatus. 

xiie  valve  is  designed  to  prevent  injurious  action  in  the 
hydraulic  cylinders  or  power  pipes  in  the  event  of  the  pres- 
sure strokes  of  the  water  in  the  power  pipes  not  terminating 


when  the  plungers  reach,  the  end  of  their  strokes,  and  to 
obtain  the  best  action  witli  the  least  concussion  in  the 
direction  of  the  water  and  moving  patts. 

623    BUTLER.    Metallic  axles  for  the  wheels  of  road  vehicles. 

To  reinforce  the  joint  made  between  the  barrel  and  the 
end  of  the  bed  in  the  kind  of  axle  where  the  bed  is  of  girder 
formation,  two  diagonal  stays  A  are  provided.    These  stays 


extend  from  the  top  and  bottom  of  the  extension  B  on  the 
bed  to  the  top  and  bottom  of  t lie  girder  bed  respectively. 
There  are  other  constructions  of  stays  given  in  the  drawings. 

992  GANUCCI-CANCELLIERI,  CAPPELLETTI,  &  CAN- 
TIN  I.  Stopper  for  bottles  or  other  receptacles  for 
liquids.  [Date  applied  for  under  International  Con- 
vention, January  22nd,  1904.] 

1092  MARKS  (Stokes).  Guiding  means  for  the  plungers  of 
hydraulic  elevators. 

Resilient  means  are  provided  on  the  plunger  and  are 
adapted  to  engage  the  interior  of  the  cyclinder,  which  in 
connection  with  the  car  prevent  vibration  of  the  plunger. 

1397    BAXTER.    Feed-water  heater  purifiers  for  boilers. 

Improvement  on  prior  invention,  in  which  the  feed  water 
is  admitted  to  the  lower  drum  of  the  purifier  so  that  the 
water  passes  through  both  drums  before  entering  the  boiler. 
A  separating  agent  is  provided  on  the  top  of  the  higher 
drum.  The  blow-oft'  cock  on  the  higher  drum  is  dispensed 
with  and  the  lower  part  of  this  drum  is  put  in  connection 
with  the  lower  drum. 

1552  FAIRW  FATHER  (Diehl  Manufacturing  Co.).  Electric 
fans. 

1607  CRAFT.  Alarm  fuse  for  telephone  exchanges.  [Date 
applied  for  under  International  Convention,  February 
5th,  1904.] 

1692    LINDAUER.  Corsets. 

1718    ADAMS.      Blow-pipe  apparatus  for  soldering  and  for 

other  purposes. 
1S23    WILLIAMS.    Basting  apparatus. 
1841    TUPPEN.    Key  holder. 

1869  VASS.  Automatic  gas  lighting  and  extinguishing 
apparatus. 

1944    OHM  AN.   Detachable  strainer  for  sinks  or  drain  funnels. 

[Date   applied  for  under  International  Convention, 

February  16th,  1904.] 
2296    DIXON.    Apparatus  for  rilling  bottles  or  the  like  with 

measured  quantities  of  liquids. 


2314    CHR1STENSEN.    Machine  for  making  rounded  bodies. 
2424    SCHLENTHEIM  &  D1ESPEKER  LTD.    Mosaic  pave- 
ments. 

2162    ANECE-DARTOIS.       Lubricating      mechanism  for 

spindles  of  spinning  machines. 
2571    SMITH   &  RUSSELL.       Slide-valve  mechanisms  for 
steam  engines. 
The  cylinders  are  provided  with  separate  inlet  and  exhaust 
valves  which  are  operated  independently  of  each  otl  e-,  so  thr.t 


when  the  engine  has  developed  some  speed  the  stroke  of  the 
inlet  valve  can  be  reduced  to  lessen  the  volume  of  steam 
admitted  to  the  cylinder  without  altering  the  stroke  of  the 
exhaust  valve. 

2662    BOULT  (Morton).    Apparatus  for  conveying  and  distri- 
buting cotton  in  cotton  mills. 
2796    MOP  ELL.    Packing  discs  for  rotary  engines. 

In  the  rotary  engine  of  Patent  18504,  1900,  the  space 
between  the  packing  disc  and  the  opposite  head  of  the 
cylindrical  casing  is  divided  as  .central  compartment  and  into 
a  plurality  of  peripheral  compartments  by  annular  rings 
and  radial  ledges. 

2881     RICHARDS.    Sanitary  dust-bins. 

2888    CHERRY  &  CLI  YE.    Electrical  trolley  heads  with  wire 
finding  apparatus  attached. 

The  shaft  being  drawn  down  by  the  cord  attached  to  the 
lower  portion  causes  tin-  table  A  at  its  top  to  lower  the  rock- 
ing bars,  and  forces  the  vertical  links  upward,  and  they, 


raising  the  wire  finders  B  B,  cause  the  wire-finding 
apparatus  to  grip  the  trolley  wheel  C  at  its  edge:  the  current 
wire  being  found  cannot  escape  until  it  is  in  the  working 
groove  provided  for  it  in  the  trolley  wheel. 

3051    SMITH.    Non-refillable  bottles. 
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3085    SMITH.    Apparatus  for  handling  coal  or  other  granular 

material.  ,    '.  , 

3228    BRYAN  &  JONES.    Sprinklers  or  devices  for  praying 
and  distributing  liquids.  J.v„y,  ^ 

3414    LAMPLOUGH  &  ALBANY  MANUFACTURING  CO. 

LTD.    Mechanism  for  operating  the  valves  ot  steam 
engines  and  the  like. 
This  improved  mechanism  consists  of  a  skew  or  screw- 
toothed  wheel  fixed  on  the  engine  crank  shaft  A.    A  pair 


of  rio-ht  and  left-handed  skew  or  screw-toothed  wheels  B 
fixed  and  rotating  together,  which  receive  motion  from 
V  and  transmit  it  to  the  shaft  C  which  operates  the  valves. 


3506 
3629 

3091 


1038 

4044 

-1208 

4258 

4289 

4338 

4649 
4  074 


Sand  blast  for 

Manufacture  of 
machinery  and 


EVANS.    Featherless  insole  boot. 
MARKS  (Marine  Construction  Co.). 

cleaning  purposes. 
ABEL  (Siemens  &  Halske  Akt.-Ges.) 

mechanically-operating    parts  of 

mechanisms  of  metallic  tantalum  and  alloys  thereof 
DOYLE  &  O'NEILL.    Means  for  consuming  smoke  in 

furnaces. 

SMITH.  Process  of  regulating  the  supply  of  air  and 
steam  or  water  to  suction  gas  producers. 

DAWSON.  Holders  to  be  used  in  supporting  hose  or 
other  garments  and  the  like. 

MARTIN.  Means  for  regulating  the  unwinding  of  rolls 
or  coils  of  tmper. 

FOLLETT.  ~Time  stamps.  [Date  applied  for  under 
International  Convention,  March  4th,  1904.] 

ARNOLD-FORSTER.  Method  of  and  apparatus  for 
••doffing"  the  spools  from  the  spindles  of  fly  frames. 

MERTEN.    Combined  tie  retainer  and  collar  stud. 

NEWTON  (Henry  R.  Worthington).  Centrifugal  tur- 
bine and  similar  pumps. 

V  passage  for  liquid  is  provided  between  the  chamber 

on  the  opposite  sides  of  the  impeller,  so  that  the  liquid 


1935 
4934 

5057 


in  these  two  chambers  will  be  under  substantially  the  same 
pressure,  notwithstanding  any  differences  in  running  con- 
ditions on  the  opposite  sides  of  the  impeller. 

PARNALL  &  HIPKINS.    Weighing  machines. 
DKWHURST,  MOORE,  &.  GRIFFITHS.  Simultaneous 

locking  of  doors  of  railway  carriages. 
VERSCHUREN.    Combined  street  watering  and  sweep- 
ing and  refuse-collecting  vehicle. 


5098    SWAN.    Flues  or  furnaces  for  steam  boilers. 

The  furnace  or  flue  may  be  plain  or  made  in  sections  as 
usual ;  such  a  flue  is  "  hogged  "  for  a  considerable  portion 
of  its  length,  so  that  when  overheated  there  is  practically 
no  pressure  of  the  flanges  or  on  the  ends  of  the  boiler. 

52i2    MOY  &  BASTIE.    Electric  current  circuit  breakers. 
This  invention  consists  of  a  solenoid  coil  to  carry  the 
main  current,  a  permanent  magnet  fixed  clear  of  the  mag- 
netic field  produced  by  the  said  coil,  a  soft  iron  pivoted  bar 


having  one  of  its  ends  within  the  said  coil,  and  the  other 
end  between  the  poles  of  a  permanent  magnet  and  a  suit- 
able locking  catch  controlled  by  the  movement  of  said  bar. 


5230 
5300 
5348 

5383 
5471 
5488 


5768 
5929 
5934 

5937 


FIGG.  Neckwear. 
OLIVER.    Lifting  jacks. 

THOW  &  NISBET.    Means  for  automatically  rocking 

or  tilting  the  firebars  of  locomotive  furnaces. 
DAVIES  &  DAVIES.  Gullies. 
EWING.    Joints  of  stoneware  and  other  pipes. 
ROBERTS.     Machine  for  applying  tin  or  other  sub- 
stances to  the  surface  of  plates  and  the  like.  [Date 
applied  for  under  International  Convention,  March 
16th,  1904.] 
WASMUTH.    Cam  finishing  machine. 
BALDOCK  &  BALDOCK.    Sifter  and  shovel  combined. 
REYNOLDS.    Hay  tedder.    [Date  applied  for  under 

International  Convention,  April  4th,  1904.] 
FRIED.  KRUPP  AKT.-GES.    Compressed  air  starting 
devices  for  explosion  engines.       [Date  applied  tor 
under  International  Convention,  May  9th,  1904.] 
This  device,  which  is  started  by  compressed  air,  has  a 
ingle  inlet  device  (such  as  a  slide  valve)  and  is  provided 


for  serving  both  sides  of  working  cylinder,  and  it  is  so 
constructed  that  it  first  opens  the  supply  passage  to  one 
side  of  the  cylinder,  and  when  the  piston  is  reversed  the 
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supply  passage  to  the  other,  side  of  cylinder,  but  on  the 
next  reciprocation  of  the  piston  keeps  both  supply  passages 
closed. 

6050  ENGLISH.  Sound-recording  and  sound-reproducing 
machines.  [Date  applied  for  under  International 
Convention,  November  12th,  1904.] 

6066    HOPE-JONES.    Electric  clocks. 

6158  BOUCHAUD-PRACEIQ.  Automatic  apparatus  for 
earburettiug  air  and  other  gases.  [Date  applied  for 
under  International  Convention,  March  31st,  1904. J 

6181    PEARSON.    Hair  and  other  brushes. 

6568  PETERS.  Machines  for  applying  icing,  jelly,  and  the 
like  to  cakes  and  other  confections. 

6571    McADAMS.    Paging  machines. 

6677    JOHNSON  (Dodge  Coal  Storage  Co.).    Apparatus  or 

means  for  handling  coal  or  other  material. 
6712    HAMNETT.    Puzzle  or  game. 
6714    MACKAY.    Steam  engine  and  like  indicators. 

The  recording  cylinder,  which  is  adapted  to  receive  a  coil 
of  paper  ou  its  exterior  surface,  is  carried  by  a  hollow  pillar 
that  is  provided  with  an  adjustable  spring  arrangement  by 
which  a  torsional  action  is  produced  in  order  to  give  a 


continuous  tension  to  the  cord.  The  pencil  arm  A  consists 
of  a  continuous  straight  lever  with  the  requisite  radius 
links  and  levers  which  connect  it  to  the  piston  rod  and  cover 
of  cylinder. 


6960 
7034 

7211 
7224 
7266 
7396 


BENNIS.    Rotary  tipplers  for  coal  wagons. 
PARAMORE.    Art  of  treating  and  utilising  chlorine 
gas. 

CAMPICHE.    Electric  clocks. 
BOHLE.    Cycle  brake  operating  mechanism. 
AN  SELL  (Delisser).    Plug  for  tobacco  pipes. 
MARSDEN  &  UNITED  STATES  METALLIC  PACK- 
ING CO.  LTD.    Packing  for  pistons. 
This  packing  consists  of  a  covering  ring  of  angular  section, 
a  follower  having  a  bevelled  recess  in  its  outer  face  and 
making  a  lap  joint  with  the  covering  ring,  spring  rings  A  A 


in  the  annular  space  enclosed  by  the  covering  ring  and  the 
follower,  and  a  bevelled-spring  ring  in  the  recess  of  the 
follow. 

7438    DAVIES.    Method  of  securing  the  removable  cover  of  a 

tumbler  or  like  electrical  switch. 
7690    BOHLE.    Rim  brakes  for  cycles. 

7736    LAU.    Apparatus  for  fixing  plaster  work  to  ceilings. 


7138 
8030 
8103 
3139 

8156 

8475 


WEBSTER  &   WEBSTER.    Post  cards. 
LINDNER.    Acetylene  miners'  lamp. 
FRIESTEDT.    Manufacture  of  metal  sheet  piling. 
FROGGATT  &  TYLER.    Manufacture  of  sheet-metal 

handles  for  hollow-ware  articles  and  the  like. 
HENDRY.    Method  of   and   apparatus  for  defrosting 

meat  and  other  articles  of  food. 
GIESEKE.    Axles  for  vehicles.    [Date  applied  for  under 
International  Convention,  June  1st,  1904.] 
The  bifurcated  end  A  of  the  axle  carries  pins  B  which 
are  carried  by  boxes  on  the  spindle  portion  C  of  the  axle. 


The  pins  rest  upon  loose  balls  so  that  all  laterally-acting 
forces  are  transmitted  to  the  ball  bearing,  whereby  the 
friction  is  essentially  diminished. 

8485    DANTAN  &  HAWKINS.    Exhaust  boxes  and  silencers 
for  motors  and  the  like. 

This  silencer  for  motor  cars,  etc.,  is  made  to  suck  the 
exhaust  gases  so  as  to  obviate  the  disadvantage  which  arises 
from  the  resistance  caused  to  the  flow  of  the  exhaust  gases 
in  the  silencer.    This  is  done  by  means  of  the  air  rushing 


into  the  funnel  A  (which  is  fixed  to  the  silencer),  where  its 
speed  increases  on  account  of  the  conical  shape  of  the  same, 
and  entering  with  very  great  speed  into  the  tubulure  B, 
thus  producing  an  energetic  suction. 

506    CABLE.    Casement  window. 

CIE.  ANON.  CONTINENT  ALE  POUR  LA  FABRI- 
CATION DES  COMPTEURS  A  GAZ  ET  AUTRES 
APPAREILS.  Electric  induction  meters.  [Date 
applied  for  under  International  Convention,  February 
16th,  1905.] 

ROYE.  Fire  tubes  for  boilers.  [Date  applied  for  under 
International  Convention,  Ai>ril  27fch,  1904.] 

This  improved  construction  of  fire  tube  consists  iu  forming 
the  same  with  a  section  decreasing  towards  the  outlet  end, 
while  keeping  the  internal  circumferential  area  of  the  tube 


8540 


8708 


almost  constant.  With  this  tube  the  gases  cool  much 
quicker,  tha  decreased  section  of  the  tube  being  the  part 
where  the  gases  contract,  thus  the  tube  absorbs  the  heat 
much  better  at  this  part. 
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8S39    WEINLAND.    Boiler  tube  cleaners. 

The  head  A  carries  two  centrifugally-acting  arms  11  which 
arc  tree  to  slide  radially,  each  arm  being'  provided  bet  ween 


its  ends  with  a  pivot  C  on  which  the  arm  is  free  to  swing-. 
Each  of  the  arms  is  provided  with  cutters  mounted  on  its 
opposite  ends. 

9022    LOWENFELD.    Preparation  or  lotion  for  restoring  and 

developing-  the  growth  of  hair  on  horses — this  lotion 
-  can  also  be  used  for  aiding  the  growth  of  human  hair 

in  a  weaker  solution. 
9501    HUNAEUS.    Bicycle  handles  and  the  like. 
9616    POND.     Extensible  chandeliers.      [Date  applied  for 

under  International  Convention,  May  6th,  1904.] 
9684    JOHNSON  .(Sac.,  Anon  Italiana  Arredamenti  Navali). 

Ships'  berths. 

9998  FABRIQUE  DE  PRODUITS  CHIMIQUES  FLORA 
SOC.  ANON.  Process  for  directly  converting  cotton 
or  cellulose  into  cellulose  acetates.  [Date  applied  for 
under  International  Convention,  August  23rd,  1904.] 

10162  FRIED.  KRUPP  AKT.-GES.  Percussion  fuses  with 
safety  device  to  be  thrown  out  of  02ieration  by  centri- 
fugal force.  [Date  applied  for  under  International 
Convention,  July  30th,  1904.] 

10205    WOOD.    Stiffeners  for  the  peaks  of  caps. 

10502  EYSSERIC.  Wind  shields.  [Date  applied  for  under 
International  Convention,  May  28th,  1904.] 

10653  THOMAS.  Vapour  electric  apparatus.  [Date  applied 
for  under  International  Convention,  May  25th,  1904.] 

10708  THOMPSON  (Gee.  fur  drahtlose  Telegraphic  m.  b.  H.). 
Receivers  for  wireless  telegraphy. 

10795  GOBIN  &  DUVAL.  Irreversible  steering  mechanism 
for  automobiles  and  the  like.  [Date  applied  for  under 
International  Convention,  September  7th,  1904.] 


A  central  plate  bearing  upon  one  face  a  toothing  A 
developed  spirally,  which  engages  with  a  toothed  sector, 
upon  the  axis  whereof  is  fixed  the  con  I  rolling  lever  for 
the  wheel  axles,  the  shaft  of  said  plate  being  connected  to 
the  steering  wheel  of  the  car. 


10852    PANK.  rumps. 

11206    JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  azo  colouring  matters. 
11257    BARABASZ.    Garment  buckles. 
11512    BEIIAL.    Manufacture  of  celluloid. 

12155  SALZBERG.  Detachable  handles  for  valises,  bags,  and 
the  like.  [Date  applied  for  under  International  Con- 
vention, September  7th,  1904.] 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance  under  the  Patents  Act,  1901. 

1904. 

29055    RIDERHOF  &  JOHNSON.    Gas-light  flashing  device. 
1905. 

920    COURTIER.     Free  wheel   and   back-pedalling  brake 

actuating  mechanism  for  cycles. 
3084    MO  YET  &  BOUVIER.  Apparatus  for  lifting,  lowering, 

and  shifting  loads. 
7994    SUM-JENSEN.    Mercury-vapour  lamps. 
9223    BLANC  &  PAICHE.    Bearings  for  shafting  and  other 

purposes. 

10512    MULVIDSON.    Duplicating  apparatus. 

11315    LODDE.    Process  for  separation  of  household  refuse  or 

similar  gatherings  into  their  various  component  parts. 
11351    VOLAND,  DIEDERICHS,  &  MONNET.    Looms  for 

weaving  fabric  of  inclined  texture. 
11442    HARTMANN  &  BRAUN  AKT.-GES.    Manufacture  and 

production  of  coils  of  wire,  more  especially  intended 

for  use  in  electrical  measuring  instruments. 
11890    FREEBURG.    Tools  for  use  in  fixing  tubes  in  tube 

plates. 

12018    JUNKERS.    Explosion  engines. 

12046    PERROT.    Building  constructions. 

12242    GOODALL.    Coupling  devices  for  conduits. 

12367    SAHLSTROM.    Electrical  ozonisers. 

12379  SAUERSTOFFFABRIK  BERLIN  G.  m.  b.  H.  Resi- 

piratory  apparatus. 

12380  DESCHAMPS.    Tool  or  lever  for  removing  and  replac- 

ing pneumatic  and  like  tyres. 
12386    MARZI.    Alternating-current  generators. 
12413    BINNS.    Manufacture  of  paper. 
12453    GENTRUP.    Sifting  or  screening  apparatus. 
12466    COLLIER.    Folding  cribs. 

12497  LEBRUN.  System  of  vehicles  with  conjugated 
directions. 

12509  LEON.    Apparatus  for  automatically  indicating  at  a 

distant  spot  the  instantaneous  position  of  an  object 
observed  from  a  single  point. 

12510  PORCHET.    Designing  instrument. 

12527  GERARD.  Safety  crank  handle  device  for  explosion 
motors. 

12578  POLETTO.  Compensation-balance  device  for  distri- 
bution valve  mechanism  of  steam  engines. 

12593    HILL.    Magnetically-operated  switches. 

12600  HEROULT.  Method  of  and  apparatus  for  effecting 
marine  propulsion. 

12607    GOUDEY.    Spirit  stoves. 

12630    McCAMPBELL.    Guide  chart  for  dress  patterns. 


Smoke-prevention  Apparatus. — Mr.  J.  S.  Pearson,  con- 
sulting engineer,  Glasgow,  has  invented  apparatus  which 
promises  to  go  far  to  prevent  the  emission  of  smoke  from 
boiler  furnaces.  The  idea  of  the  invention  is  the  allowing 
into  the  furnace  through  two  separate  nozzles  of  a  combina- 
tion of  steam,  air,  and  gas— preferably  producer  gas.  The 
three  elements  are  combined  and  conducted  by  short  pipe 
connections  so  as  to  play  on  the  fuel  in  front  of  a  furnace. 
The  result  is  that  a  chemical  action  is  set  up,  and  this  brings 
into  play  the  laws  of  combustion,  causing  the  hydrogen  in  the 
steam  to  be  set  free,  and  allowing  the  oxygen  to  combine 
with  the  carbon  in  the  fuel,  thus  effectively  completing  the 
decomposition  of  the  gases  supplied.  These  gases  in 
their  turn,  combine  with  the  gases  produced  from  the  fuel, 
forming  further  gases  which  are  of  intense  heating  power,  the 
heat  thus  produced  being  in  the  form  of  almost  solid  smoke. 
Smoke  is  seen  at  the  front  of  the  fire,  but  the  volume  ot 
smoke  decreases  in  the  direction  of  the  tubes,  inside  which  there 
is  only  flame.  There  is,  besides,  the  further  advantage  that 
no  clinker  or  ashes  are  formed,  while  the  steam  pressure  is 
steady,  and  does  not  rise  and  fall  with  the  stoking  or  cleaning 
of  the  furnace,  and  the  flues,  instead  of  being  filled  up,  are 
cleaned.  The  apparatus  is  extremely  simple,  and  can  be 
fitted  to  any  boiler.  It  can  be 'used  with  ordinary  fuel,  in 
which  it  effects  a  very  considerable  saving. 
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THE     DEVELOPMENT    OF    THE  FREIGHT 
LOCOMOTIVE   IN    AMERICA— I. 

By  Chas.  S.  Lake. 

One  of  the  principal  characteristics  of  American  locomotive 
practice  is  the  immensity  of  the  proportions  which  are 
adopted  for  all  modern  types  of  engines  intended  for 
main-line  service.  It  would  hardly  be  correct  to  assert 
that  this  characteristic  has  been  developed  more  in  the 
case  of  goods  or  "  freight "  locomotives  than  it  has  where 
those  designed  for  passenger  service  are  concerned,  but 
it  is  certain  that  in  the  former  class  dimensions  are  now 
being  employed  which  are  in  many  respects  incapable  of 
further  material  enlargement. 

Examples  of  recent  freight  engine  practice  in  the  United 
States  are  to  be  found  in  which  a  maximum  tractive  force 
of  as  much  as  69,500  lb.  is  exerted  by  a  type  of  locomotive 
looked  upon  as  standard,  and  of  which  a  number  have 
for  some  time  been  constantly  employed  on  regular  traffic. 
The  weight  available  for  adhesion  in  this  case  is  only 
slightly  under  105  tons,  distributed  over  the  five  coupled 
axles  which  are  employed.  Specific  reference  will  be  made 
to  the  particular  design  with  which  these  figures  are 
identified  at  a  later  stage,  so  that  further  reference  of  a 
general  nature  will  not  be  necessary  at  this  point. 


than  in  any  other  country,  and  this  type  still  maintains  its 
popularity,  being  very  freely  resorted  to,  except  for  the 
heavier  classes  of  service. 

Many  of  the  locomotives  are  adapted,  irrespective  of 
type,  for  compound  working  either  with  two  or  four 
cylinders,  but  the  majority  are  operated  on  the  single- 
expansion  principle,  with  outside  cylinders  in  all  cases. 
Where  the  engines  are  four-cylinder  compounds,  the 
cylinders  are  arranged  either  on  the  Vauclain  superposed 
system  or  in  line,  tandemwise,  with  the  high-pressure 
ahead  of  the  low-pressure,  and  the  steam  chests  above  in 
each  case. 

Both  of  these  arrangements  allow  of  the  use  of  only  one 
connecting  rod  and  set  of  valve  gear  for  each  pair  of 
cylinders,  and  by  this  means  the  costs  of  construction  and 
maintenance  are  reduced,  and  the  design  also  simplified, 
whatever  disadvantages  such  practice  may  otherwise  entail. 

So  far  as  the  writer  is  aware,  no  freight  locomotives  of 
the  four-cylinder  balanced  compound  type  have  as  yet  been 
built  in  America,  although  this  principle  is  being 
increasingly  employed  there  for  passenger  engines,  and 
would  appear  to  have  now  become  accepted  as  the  most 
desirable  form  of  construction  for  locomotives  designed  for 
fast  and  heavy  passenger  work.  The  modern  American 
freight  engine  is  especially  noteworthy  for  the  generous 


Fig.  l.-TWO-CYLINDER  COMPOUND  "  CONSOLIDATION  "  (-2-8-0)  TYPE  FREIGHT  LOCOMOTIVE,  NEW  YORK  CENTRAL  AND  HUDSON 

RIVER  RAILROAD. 


Freight  trains  on  American  railways  are  made  up  of 
tieavy  bogie  cars,  weighing  in  the  aggregate  from  1,000 
to  2,000  tons  per  train  loaded,  and  considerably  more  in 
cases  wherein  the  slowest  schedules  are  involved.  These 
enormous  weights  are  hauled  on  all  sections,  except  those 
abounding  in  unusually  severe  grades,  by  one  engine  as 
a  general  rule,  and  the  trains  are  either  partially,  and 
more  often  completely,  equipped  with  continuous  automatic 
brake  appliances,  acting,  in  the  latter  event,  upon  all 
the  wheels  of  the  engine,  tender,  and  cars. 

The  locomotives  are  divided  into  several  different  types, 
the  most  popular  of  any  being  the  "Consolidation,"  or 
2 — 8 — 0  type,  in  which  the  eight  coupled  wheels  are 
preceded  by  a  leading  two-wheeled  "  pony  "  truck,  arranged 
to  allow  of  radial  as  well  as  lateral  movement.  More 
recently  engines  having  five  pairs  of  coupled  wheels  have 
been  coming  into  favour,  and  these  are  now  extensively 
employed  upon  one  of  the  largest  and  most  important 
railways  in  the  States,  viz.,  the  Atcheson,  Topeka,  and 
Santa  Fe. 

"  Mogul "  type  locomotives,  in  which  six  coupled  wheels 
are  used  in  conjunction  with  a  leading  two-wheeled  truck, 
have  been  accorded  a  oreater  amount  of  favour  in  America 


character  of  its  boiler  capacity.  A  total  heating  surface 
of  between  4,000  and  5,000  square  feet  is  a  customary 
feature  of  design,  whilst  instances  exist  in  which  these 
figures  are  exceeded,  reaching  in  some  cases  to  5,500  square 
feet.  Grate  areas  of  from  80'  to  90'  square  feet  are  not 
unknown,  although  more  usual  dimensions  are  50  to  58 
square  feet,  this  depending,  of  course,  in  a  great  measure 
upon  the  type  of  firebox  employed.  The  boilers  have  an 
average  diameter  at  the  front  end  of  6  ft.  6  in.,  but  this 
is  exceeded  quite  frequently,  and  may  be  anything  up  to  7  ft. 

In  some  designs  as  many  as  507  tubes  of  2  in.  diameter 
are  used,  and  even  where  the  latter  dimension  is  increased 
to  2^  in.,  many  engineers  provide  from  4501  to  470  tubes. 
Steam  pressures  ranging  from  200  lb.  to  225  lb.  per  square 
inch  are  employed  for  the  larger  types  of  freight  locomo- 
tives, and  in  a  few  designs  the  length  of  the  firebox  is  as 
much  as  lift.;  whilst  the  heating  surface  derived  from 
this  source  very  often  amounts  to  250  or  260  square  feet. 

The  cylinder  capacities  are  likewise  noteworthy  for  their 
amplitude,  the  dimensions  often  running  as  high  as  23  in. 
diameter  by  32  in.  stroke  for  simple  engines,  and  35  in. 
by  32  in.  low-pressure  cylinders  are  frequently  employed  for 
the  largest  two-cylinder  compounds.    Those  of  the  four- 
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cylinder  types  have  in  certain  instances,  -when  calculated 
together  wilh  the  high-pressure  cylinders,  a  capacity  equal 
to  a  simple  locomotive,  with  two  25'44  in.  diameter 
cylinders,  which  is  naturally  in  advance  of  anything  yet 
introduced  in  the  latter  form  of  construction. 

From  the  foregoing  matter  it  will  be  gathered  that  the 
freight  locomotive  has  been  developed  in  America  to  a 
stage  very  nearly  approaching  the  maximum  in  point  of 
size ;  whilst  the  illustrations  and  descriptions  of  a  few 
representative  types  which  follow  will  serve  to  demonstrate 
more  clearly  what  has  been  done  in  this  connection  on 
certain  individual  railways.  The  examples  selected  for 
detailed  notice  are  ea«h  the  largest  which  have  been  built 
of  its  respective  type,  and  it  happens  that  all  are  compound 
locomotives,  but  this  must  not  be  taken  to  infer  that  the 
majority  of  freight  engines  in  the  United  States  are 
compounded,  for,  as  already  stated,  the  opposite  is 
the  case.  Fig.  1  shows  one  of  the  latest  two-cylinder 
compound  2— -8 — 0  type  locomotives,  built  at  the  Schenec- 
tady works  of  the  American  Locomotive  Company  for  the 
New  York  Central  and  Hudson  River  Railroad,  from  the 
designs  of  Mr.  A.  M.  Waitt,  superintendent  of  motive 
power  of  that  road.  The  engines  of  this  class  were 
designed  to  haul  3,000-ton  coal  trains,  consisting  of  80 
bogie  cars,  between  Buffalo  and  Albany,  with  the  assistance 
of  a  pilot  engine  on  the  heaviest  grades  only.  On  the 
New  York  Central  the  locomotives  are  rated  on  a  percentage 
basis,  a  maximum,  or  100  per  cent,  engine  being  one  with 
a  drawbar  pull  of  100,000  lb.  The  engine  illustrated,  rated 
on  this  basis,  has  a  drawbar  pull  of  39T  per  cent.  The 
cylinders  are  outside  the  frames,  with  the  low-pressure  to 
the  right  and  the  high-pressure  to  the  left  of  the  engine. 
The  third  pair  of  coupled  wheels  are  the  drivers,  and  all 
the  wheels  are  flanged. 

The  steam-distributing  valves  are  of  the  flat  type, 
balanced,  and  are  located  on  top  of  the  cylinders,  being 
actuated  by  ordinary  link  motion,  with  a  rocking  shaft 
for  transferring  motion  to  the  higher  plane.  The  boiler 
is  of  large  size,  pitched  with  its  axis  high  above  the  level 
of  the  rails.  It  is  of  steel,  and  is  of  the  straight  type, 
with  a  wide  firebox.  It  contains  365  charcoal  iron  Cubes, 
2  in.  diameter,  and  of  No.  12  B.W.G.  thickness.  The 
diameter  of  the  barrel  outside  of  the  foremost  ring  is 
5  ft.  10  in.,  and  the  length  over  the  tube  plates  is  16  ft. 
The  principal  dimensions  of  the  engine  as  a  whole  are  as 
follow :  — > 


Cylinder,  H.F   23  in.  diameter. 

Cylinder,  L.P   35  in.  diameter. 

Piston  stroke    34  in. 

Coupled  wheels,  diameter   5  ft.  3  in. 

Coupled  wheels,  base    19  ft. 

Total  coupled  wheels,  base    25  ft.  11  in. 

Boiler  heating  surface,  tubes    3,298-08  sq.  ft. 

Boiler  heating  surface,  firebox   155'4  sq.  ft. 

Boiler  heating  surface,  water  tubes  in 

firebox    27 '09  sq.  ft. 

Boiler  heating  surface,  total   3,480-57  sq.  ft. 

Grate  area   50'32  sq.  ft. 

Working  steam  pressure     210  lb.  per  sq.  in. 


The  engine  alone,  without  tender,  weighs  85f  tons,  and 
of  this  74|  tons  rest  upon  the  four  coupled  axles.  The 
tender  runs  upon  two  four-wheeled  bogie  trucks,  and  has 
a  capacity  for  water  of  5,000  U.S.  gallons,  whilst  the  fuel 
space  accommodates  101  tons  of  coal.  The  engine  is  equipped 
with  Westinghouse  American  combined  brakes,  acting  on 
the  coupled  wheels,  also  on  the  wheels  of  the  tender,  and 
for  train;  a  Westinghouse  9Jin.  air  pump,  Westinghouse 
air  signal,  Gould  coupled  at  front  of  engine  and  back  of 
tender,  and  Leach  sand-feeding  apparatus.  Later  engines 
of  the  2 — 8 — 0  type  on  the  New  York  Central  Railroad 
have  been  fitted  with  four  tandem  cylinders,  as  it  was  felt 
that  35  in.  low-pressure  cylinders,  as  in  the  locomotive 


illustrated,  were  the  largest  which  could  with  convenience 
be  employed.  The  most  recent  engines  of  this  type  on  the 
railway  referred  to  have  23  in.  by  32  in.  simple  cylinders, 
and  a  greater  amount  of  boiler  power.  The  maximum 
tractive  power  in  this  design  is  45,700  lb.,  as  compared 
with  the  39,1001b.  of  the  other  engines. 

(To  be  continued.) 


AN  INVESTIGATION  TO  DETERMINE  THE 
EFFECTS  OF  STEAM  JACKETING  UPON 
THE  EFFICIENCY  OF  A  HORIZONTAL 
COMPOUND  STEAM  ENGINE.* 

By  Mr.  A.  L.  Mellanbx,  M.Sc. 

( Concluded  from  page  118.) 

Effect  upon  the  Steam  Consumption. — The  application  of  the 
jackets  seems  as  a  general  rule  to  reduce  the  amount  of  steam 
passing  through  the  cylinder  of  the  engine.  With  only  the  high- 
pressure  jackets  on,  the  total  steam  per  hour,  namely,  air  pump 
discharge  and  jacket  steam,  is  less  than  when  the  engine  is 
unjacketed.  When  the  low-pressure  jackets  are  applied,  although 
the  air  pump  discharge  is  lessened,  the  total  steam  used  is 
increased. 


Fio.  8. 


To  study  the  action  of  the  jackets,  their  effect  upon  the 
"missing  quantity"  has  been  observed.  Fig.  8  shows  how  this 
has  been  done.  It  represents  one  of  the  diagrams  from  the  high- 
pressure  cylinder.  Assuming  the  length  of  the  card  A  B  to 
represent  the  volume  of  the  cylinder,  the  clearance  volume  A  C 
has  been  set  off  to  the  left  on  the  same  scale.  At  D  any  point 
after  compression    the  distance  D  E  represents  the  volume  of 


Fig.  9. 


cushion  steam  imprisoned  in  the  cylinder.  Assuming  this  steam 
to  be  dry  and  saturated,  its  volumes  at  different  pressures  have 
been  calculated,  and  are  represented  by  the  dotted  line.  The 
amount  of  steam  passing  through  the  cylinder  per  stroke 

/  steam  during  trial  \ 

\  strokes  during  trial/ 
has  been  found,  its  volumes  at  different  pressures  obtained  from 
steam  tables  and  set  off  to  the  same  scale  as  the  other  volumes 

*  Abstract  of  a  paper  read  before  the  Institution  of  Mechanical  Engineers  at 
L,i6ge,  June  19th,  1905, 
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on  the  diagram.  Thus  at  the  point  II  near  cut-off,  the  distance 
F  G  shows  the  volume  of  the  cushion  steam,  and  G  H  the  volume 
of  steam  shown  by  the  indicator  to  be  passing  through  the 
cylinder.  This  amount  GH  reduced  to  pounds  per  hour  is 
called  the  "indicated  weight  at  cut-off."  GK  gives  the  actual 
amount  of  steam  passing  through  the  engine  as  measured  by  the 
air  Dump  discharge,  and  the  distance  H  K  shows  the  difference 
between  the  indicated  and  the  actual  weight.  This  distance 
H  K  reduced  to  pounds  per  hour  is  called  the  "  missing  quantity 
of  cut-off."  Similarly  L  M  is  the  indicated  weight  at  release, 
L  N  the  actual  weight  at  release,  and  M  N  the  "  missing  quantity 
at  release."  The  indicated  weights  at  release  and  compression 
have  been  calculated  for  all  the  trials;  the  values  for  the  high- 
pressure  cylinder  and  for  the  low-pressure  cylinder  have  been 
plotted  in  figs.  2  to  6  for  the  high-pressure  cylinder  only. 

It  will  be  at  once  noticed  that  the  indicated  weight  at  release 
is  in  all  cases  greater  than  that  at  cut-off.  That  is,  the  missing 
quantity  is  less,  or  there  is  more  steam  shown  to  be  present  m  the 
cylinder  by  the  indicator  at  release  than  at  cut-off.  Referring  to 
figs.  2  to  6,  it  will  be  seen  that  the  difference  between  the  two 
curves  of  indicated  weight  and  the  air  pump  discharge  curves 
gives  the  missing  quantity  in  pounds  per  hour  at  release  or  cut- 
off. The  two  curves  showing  these  quantities  have  also  been 
drawn.  It  is  apparent  that  jacketing  the  high-pressure  cylinder 
decreases  the  missing  quantity  both  at  cut-off  and  at  release,  but 
it  appears  to  make,  more  difference  in  the  former  than  in  the  latter 
case.  This  accords  with  the  fact  already  noted  that  the  pressure 
shown  by  the  indicator  at  release  in  the  high-pressure  cylinder 
is  smaller  in  the  jacketed  than  in  the  unjacketed  trials.  The 
indicated  weight  of  steam  at  release  appears  therefore  to  be 
greater  in  the  latter  than  the  former  trials.  Fig.  12  illustrates 
this  point. 


Fig.  10. 

The  effect  of  the  jacketing  upon  both  the  indicated  horse  power 
and  the  steam  consumption  can  be  seen  in  the  expanded  cards 
shown  in  figs,  y,  10,  11.  Fig.  9  is  from  trial  95,  where  no  jackets 
were  used.  The  curves  showing  the  volume  of  saturated  steam 
actually  passing  through  the  engine  at  the  different  pressures 
have  been  drawn,  and  the  distance  between  these  curves  and  the 
indicator  expansion  curves  shows  the  missing  quantity  at  the 
various  pressures.  Fig.  10  is  from  trial  97,  when  the  whole  of 
the  high-pressure  cylinder  was  jacketed.  Fig.  11  is  from  trial  99, 
when  all  the  jackets  were  on  both  high-pressure  and  low-pressure 
cylinders.  It  ought  to  be  remembered  when  looking  at  these 
figures  that  th©  points  of  cut-off  in  both  high-pressure  and  low- 
pressure  cylinders  are  th©  same  in  th©  thre©  trials,  and  that  the 
steam  passing  through  the  cylinders  per  hour  is  less  for  trial  99 
than  for  trial  95. 

From  an  inspection  of  the  curves  of  consumption,  it  would 
appear  that  if  one  wished  to  improve  the  economy  of  an  engine, 
one  ought  to  aim  at  reducing  th©  "  missing  quantity."  In  order 
to  reduce  this  loss  one  ought  to  have  a  clear  idea  as  to  its 
cause,  so  that  it  may  be  known  how  best  to  apply  the  remedy. 
The  most  commonly  accepted  explanation  is  that  the  cylinder 
walls  are  cooled  by  the  out-going  exhaust  steam,  that  the  incom- 
ing hteam  on  meeting  these  cold  walls  is  immediately  condensed, 
and  fresh  steam  then  passes  in  to  supply  the  place  of  that  con- 
densed. A  careful  inspection  of  most  text  books  reveals  the 
fact  that  it  is  the  general  opinion  that  the  temperature  of  th© 
cylinder  walls  follows  that  of  the  steam,  and  that  at  the  end  of 
release  the  walls  are  cooled  down  to  the  exhaust  temperature. 
However,  Professor  Cotterill  has  pointed  out  that,  if  this  were 
true,  the  missing  quantity  would  be  much  greater  than  it 
Usually  is.    He  therefore  inferred  that  the  temperature  range 


of  th©  metal  was  less  than  that  of  the  steam,  and  suggested 
that  although  the  maximum  temperature  of  the  metal  and  steam 
would  be  probably  the  same,  yet  the  minimum  temperature  of 
the  metal  was  higher  than  that  of  the  steam. 

If  on©  imagines  that  all  the  condensation  has  taken  place  at 
cut-off,  which  is  not  quite  the  case,  then  one  may  take  the 
amount  of  surface  upon  which  condensation  takes  place  as  being 
equal  to  the  clearance  surfaces  together  with  half  of  the  barrel 
surface  exposed  up  to  cut-off;  this  amounts  to  6  square  feet  at 
one  end. 

Therefore  the  heat  absorbed  per  minute  =  6  x  1,700  =  10,200  B.T.U. 
at  each  end.  Taking  the  latent  heat  at  860,  pounds  of  steam  con- 
densed per  minute  =  -°200  =  11  9  at  each  end  Therefore  the  steam 
condensed  per  hour  at  both  ends  =  119  x  60  x  2  =  1,4281b. 

In  the  actual  trial  the  missing  quantity  at  cut-off  was  only 
753  lb.  per  hour,  so  that  it  is  evident  that  the  cylinder  walls 
did  not  have  so  great  a  range  of  temperature  as  the  steam. 


Fio.  11. 

It  appears  that  if  the  whole  of  the  missing  quantity  is  put 
down  to  condensation,  the  opinion  of  Professor  Cotterill  must 
be  accepted  that  the  temperature  range  of  th©  metal  is  less  than 
that  of  the  steam. 

The  relation  between  the  temperature  of  the  steam  and  the 
temperature  of  the  metal,  both  in  the  clearance  space  and  along 
the  cylinder  walls,  can  be  seen  in  figs.  9,  10,  11.  The  tem- 
peratures of  the  steam  in  relation  to  the  stroke  have  been 
obtained  from  the  indicator  diagrams  and  plotted  to  the  same 
seal©  as  the  observed  temperature  of  the  cylinder  walls. 

Summary  of  Results. 

The  following  is  a  summary  of  what  appear  to  be  the  most 
important  results  obtained  from  this  series  of  trials. 

1.  Best  Mean  Pressure. — That  compound  engines  with  a  boiler 
pressure  of  150  lb.  may  be  worked  with  a  mean  pressure  referred 
to  the  low-pressure  cylinder  of  about  401b.  per  square  inch 
without  any  loss  of  efficiency  in  terms  of  the  brake  horse  power. 


Fig.  12. 

2  Maximum  Efficienci/.— -That  the  jackets  have  their  maximum 
efficiency  when  the  whole  of  the  high-pro.ssure.  and  the  ends  ot 
the  low-pressure  cylinders  are  jacketed  with  high-pressure  steam. 
(Sec  figs.  2  to  6.)  .  . 

3  Variation  of  Indicated  Horse  Poiccr.- That  when  the  jackets 
are  atmlied  to  the  high-pressur©  cylinder  the  total  indicated 
horse  power  is  slightly  reduced,  but  when  applied  to  the  low- 
pressure  cylinder  the  total  indicated  horse  power  is  considerably 
increased.    (See  fig.  7.)  . 

4.  Initial  C'o7tdensation.— -That  the  jackets  have  little  effect  m 
the  high-pressure,  but  have  a  considerable  effect  in  the  low-pres- 
sure cylinder  upon  initial  condensation. 
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5.  Ten; perature  Cycle  of  Metal. — That  the  temperature  cycle  of 
the  cylinder  walls  next  to  the  steam  must  be  considerably  less 
than  that  of  the  steam. 

(a)  Becausethe  actual  missing'  quantity  is  much  less  than 
it  would  have  been  had  the  rteam  and  metal  gone  through 
the  same  temperature  changes. 

(b)  Because  the  mean  temperature  of  the  metal  is  higher 
than  that  of  the  steam. 

6.  Missing  Quantity. — -That  the  greater  part  of  the  "missing 
quantity  "  must  be  due  to  leakage  and  not  to  initial^  con- 
densation. 

(a)  Because  the  application  of  the  methods  suggested  by 
Callendar  and  Nicolson  shows  the  condensation  to  be  but 
a  small  fraction  of  the  total  missing  quantity. 

(6)  Because  the  apparent  re-evaporation  during  expansion 
is  less  for  jacketed  than  for  un jacketed  engines. 


THE  GROWTH  OF  LARGE  GAS  ENGINES  ON 
THE  CONTINENT.* 

( Continued  from  page  110.) 

Koerting  Engines. — Messrs.  Koerting  Brothers,  of  Hanover, 
have  made  gas  engines  since  1881  and  producers  since  1889.  Up 
to  1896  this  firm  had  turned  out  about  3,500  engines,  repre- 
senting 15,000  horse  power.  Since  that  time  the  Koerting 
Works,  now  carried  on  under  the  name  of  Koerting  Brothers 
Limited,  has  produced  7,200  new  engines.  In  recent  years  in 
particular  50,000  horse  power  in  two-cyle  engines  of  their  special 
type  have  been  supplied.  Side  by  side  with  the  construction  of 
the  two-cycle  engines  the  construction  of  the  four-cycle  type 
has  developed,  and  the  sale  has  attained  100,000  horse  power, 
whilst  at  the  present  time  engines  are  under  construction  repre- 
senting several  thousands  of  horse  power.  The  Otto  cycle 
engines  are  all  provided  with  the  Koerting  valve  gear  previously 
described  with  the  special  mixing  valve  regulating  the  simul- 
taneous passage  of  air  and  gas,  and  contributing  to  their 
homogeneous  mixture  before  admission  into  the  cylinder.  This 
valve  is  automatic  and  is  lifted  by  the  suction  action  of  the 
piston  only,  falling  back  by  its  own  weight  as  soon  as  the 
suction  ceases — i.e.,  as  soon  as  the  inlet  valve  closes  through  the 
compression. 


Fig.  19 

A— Cylinder. 
B— Working  Piston. 
C — Air  Pump. 
D— Gas  Pump. 
E— Cam  Sbaft. 
H — Pumps  Connecting  Rod. 


Double-acting  Two-cycle  Type.  (Koerting.) 

a  a' — Air  Passage. 
c  c'—  Gas  Passage. 
e—  Exhaust, 
i— Exhaust  Ports. 
vi — Kxplusion  Chambers. 
o    Water  Jacket. 


The  Koerting  Company  makes  Otto  cycle  engines  of  the  single- 
acting  type  in  some  15  sizes,  from  10  to  175  horse  power,  the 
latter  type  having  a  diameter  of  630  millimetres  (24'8  in.)  with 
a  piston  stroke  of  1,020  millimetres  (4016  in.)  and  performing 
135  revolutions.  The  60  to  125  horse  power  engines  are  provided 
with  the  cooling  device  shown  in  fig.  10.  The  Koerting  Com- 
pany makes  on  the  same  system,  but  with  two  twin  cylinders,  a 
200  horse  power  engine,  being  490  millimetres  (19  29  in.)  in 
diameter,  by  800  millimetres  (31'5  in.)  stroke,  running  at  160 
revolutions  per  minute.  It  will  be  seen  that  these  dimensions  are 
amply  large,  inasmuch  as  they  effect  the  work  specified  with  a 
mean  pressure  of  4'6  to  4'7  kilograms  per  cm2  (65'4  to  66  8  lb. 
per  square  inch)  on  the  piston  even  if  a  mechanical  efficiency  of 
80  per  cent  only  is  considered.  As  a  matter  of  fact  single-acting 
Koerting  engines  usually  exceed  that  output.    Above  250  H.P. 

*  Abstract  of  a  paper  read  before  the  Institution  of  Mechanical  Engineers,  at 
Mege  by  M.  Kodolphe  E.  Mathot,  on  June  19th,  1905, 


the  Koerting  Company  applies  its  double-acting  two-cycle  type, 
which  is  used  both  with  producer  gas,  with  blast  furnace,  and 
with  coke-oven  gas. 

These  types  being  doubled  enable  twice  the  power  to  be 
obtained,  and  if  necessary  an  engine  of  3,000  horse  power  with 
two  cylinders  each  of  1,500  horse  power,  with  a  common  shaft 
and  flywheel  only.  In  this  engine  the  work  is  effected  in  the 
same  manner  on  the  two  sides  of  the  piston,  which  is  supported 
by  rods  working  in  stuffing  boxes.  The  double-acting  two-cycle 
engine  is  represented  in  elevation  and  in  horizontal  and  vertical 
sections  in  figs.  19  and  20.    Its  action  is  as  follows:  — 

(1)  The  ignition  of  the  mixture  and  the  development  of  the 
motive  pressure  take  place  after  the  introduction  of  the  charge 
and  quite  close  to  the  back  dead  centre  of  the  piston. 

(2)  The  expansion  of  the  ignited  mixture  and  the  transmission 
of  the  pewer  to  the  crank  shaft  take  place  during  the  forward 
motion  of  the  piston. 


Fin.  20.  —Double-acting  Two-cycle  Type.  (Koerting.) 

(3)  When  the  piston  has  reached  its  front  dead  centre,  the 
expulsion  of  the  products  of  combustion  and  the  admission  of 
the  new  mixture  take  place. 

(4)  During  the  backward  stroke  of  the  piston  the  latter  pro- 
duces the  compression  of  the  explosive  mixture. 

This  work,  which  is  accomplished  in  the  Otto  cycle  single- 
acting  engines  during  four  strokes  of  the  piston,  is  effected  in 
the  Koerting  engines  in  two  strokes,  the  expulsion  of  the  resi- 
duum of  the  combustion,  and  the  intake  of  the  new  charge  being 
effected  during  the  very  short  time  in  which  the  piston  is  in  the 
vicinity  of  the  front  dead  centre.  The  working  piston  B  does 
not  effect  the  suction  of  the  mixture;  the  latter  is  delivered 
to  the  cylinder  A  by  pumps  D  and  C,  and  the  new  charge  itself 
expelling  the  products  of  combustion  which  it  afterwards 
replaces. 

The  introduction  of  the  new  mixture  therefore  takes  place  m 
the  following  way:  — 

(1)  It  distributes  itself  at  once  over  the  whole  section  of  the 
cylinder,  and  thus  drives  out  uniformly  the  old  mixture. 

(2)  A  stratum  of  neutral  gas  interposes  itself  between  the  new 
mixture  and  the  hot  residuum  of  the  preceding  explosion,  pre- 
venting the  contact  of  the  two  mixtures  and  premature  ignition 
of  the  new  charge. 

The  exhaust  ports  i  of  the  products  of  combustion  are  placed 
in  the  centre  of  the  cylinder  and  form  annular  orifices;  the 
piston,  of  a  length  equal  to  its  stroke,  less  the  width  of  the 
exhaust  openings  (one-tenth  of  the  stroke),  itself  closes  these 
openings  alternately  to  the  back  and  front  ends  of  the  cylinder. 
The  exhaust  of  the  products  of  combustion  and  the  introduction 
of  the  new  charge  expelling  the  last  traces  of  gas  of  the  previous 
explosion,  take  place  in  a  time  equal  to  that  of  the  opening  and 
the  closing  of  the  port®  by  the  piston.  The  inlet  valves,  which 
are  of  the  flat  type,  closing  by  a  spring,  are  operated  by  cams 


Fio.  21.— Admissi-n  Valve  admitting  Air  before  Mixture.    Two-cycle  Engine. 
(Koerting.) 

and  are  situated  one  at  each  end  of  the  cylinder.  Gas  and  air 
are  supplied  by  separate  pumps  D  and  C;  the  mixture  takes 
place  at  the  entrance  to  the  cylinder  only.  These  pumps  in  the 
first  instance  deliver  pure  air  to  the  cylinder  and  then  a  mixture 
of  uniform  composition,  the  quality  of  which  alone  varies,  to 
regulate  the  power  of  the  engine.  The  pumps  introduce  the 
mixture  at  a  pressure  of  about  15  lb.  Their  pistons  are  therefore 
at  the  end  of  the  stroke  as  soon  as  the  engine  piston  has  again 
covered  the  exhaust  openings,  and  the  compression  of  the 
mixture  commences.  The  pistons  of  the  two  pumps  are  on  the 
same  rod,  they  have  the  same  movement,  and  the  composition 
of  the  mixture  depends  on  the  relation  between  the  two  pistons 
only. 


July  28,  1905] 


THE    PRACTICAL  ENGINEER. 


155 


The  air  passages  a,  a '  and  gas  passages  e,  c'  terminate  at  the 
inlet  valve.  It  follows  that,  on  the  opening  of  this  valve,  the 
fluid  which  is  nearest  it  will  enter  first  into  the  engine  cylinder. 
If  then  by  a  device  of  some  kind  air  can  be  passed  into  the 
gas  passage  driving  out  the  gas,  aid  will  then  be  on  both  sides 
of  the  valve,  as  shown  in  fig.  21 ;  it  is  certain  that  on  the  opening 
of  the  valve  it  will  first  cause  pure  air  to  pass  into  the  cylinder 
until  gas  has  reached  the  valve.  Taking  into  account  this 
material  point,  it  is  easily  understood  how  the  pumps  act  in 
order  to  introduce  the  charge  and  regulate  it,  fig.  22.  As  we 
have  already  said,  they  draw  and  deliver  at  the  sama  time. 
What  has  to  be  doners,  first  to  introduce  pure  air,  and  then 
an  intimate  mixture  always  of  equal  composition;  the  gas  pump 
should  work  without  delivering  gas  for  a  certain  time  during 
which  the  air  pump  is  at  work.  The  gas  pump  afterwards 
supplies  the  gas,  so  tint  a  mixture  of  the  desired  composition 
reaches  the  engine  in  the  place  of  pure  air.  The  air  pump  acts 
as  a  steam  engine  with  full  admission.  In  the  gas  pump  the 
closing  of  the  suction  takes  place  after  the  piston  has  performed 
40  to  50  per  cent  of  its  stroke  only.  During  this  period  the 
delivery  remains  closed,  and  the  gas,  drawn  in  during  the  pre- 
ceding stroke,  re-enters  the  suction  pipe, 


FiG.  22. — Pumi  s  regulating  Iulet  Valve. 


During  the  second  period  of  the  piston  stroke,  the  pump 
delivers  the  gas,  and  from  that  time  the  two  pumps  deliver 
together  gas  and  air  with  the  same  speed  per  unit  of  time,  so 
that  the  composition  of  the  mixture  remains  the  same.  The 
inlet  valve  of  the  engine  is  not  open  at  the  commencement  of  the 
delivery  stroke  of  the  piston  of  the  air  pump,  it  opens  only  after 
the  pump  piston  has  performed  about  halt  its  stroke.  During 
this  time  air  accumulates  in  the  passage  and,  in  consequence  of 
its  pressure,  passes  into  the  gas  passage,  forcing  back  the  gas,  as 
the  gas  pump  is  not  at  this  time  delivering.  Pure  air  only 
therefore  enters  into  the  cylinder  on  the  opening  of  the  inlet 
valve  until  the  gas  pump  l>egius  to  deliver.  In  this  way  the 
cylinder  is  scavenged,  and  an  insulating  stratum  formed  before 
introducing  the  explosive  mixture,  which  is  always  of  a  uniform 
composition. 

The  regulation  of  the  engine  is  obtained  by  two  means:  — 
(li  By  retarding  the  delivery  of  the  gas  pump.  This 
retardation  is  obtained  by  operating  the  slide  valve  of  the  pump 
by  a  link  operated  by  two  different  eccentrics,  the  link  being 
shifted  by  the  action  of  the  governor  which  raises  and  lowers  it. 
This  mode  of  regulation  requires  the  use  of  a  very  heavy 
governor. 

(2)  By  establishing  a  passage  (communication)  between  the 
delivery  and  suction  of  the  gas  pump.  This  passage  is  provided 
with  a  throttle  valve  (butterfly)  actuated  by  the  governor. 
When  this  valve  is  partly  open  a  more  or  less  large  quantity  of 
gas  re-passes  during  the  suction  period  and  during  the  first 
period  of  the  return  of  the  piston,  from  the  delivery  passage  to 
the  suction  chamber.  The  gas  column  recedes  into  the  passage, 
near  the  inlet  valve  and  is  replaced  by  air.  On  the  opening  of 
the  inlet  valve  a  quantity  so  much  the  richer  in  air  and  the 
weaker  in  gas  enters  the  cylinder,  according  to  the  opening  of 
the  valve.  The  regulation  is  effected,  as  in  the  first  case,  by 
means  of  a  link.  The  ignition  of  the  mixture  is  effected  electri- 
cally by  means  of  two  magnetos.  For  starting  the  engine  com- 
pressed air  is  used. 

It  is  the  Koerting  Company  which  has  so  far  fixed  the  most 
important  installations,  and  they  necessarily  consist  of  double- 
acting  engines.  Mention  may  be  made  of  the.  power  station  of 
5,500  horse  power  of  the  Gutehoffnungshutte  establishments  at 
Oberhausen  (Rheinland)  equipped  with  seven  engines,  four  of 
which  are  1,000  horse  power  and  three  of  500  horse  2>ower.  The 
Koerting  engines  were  the  first  explosion  engines  used  in 
America  for  thei  utilisation  of  blast-furnace  gas,  which  innovation 
was  the  more  remarkable  as  it  involved,  at  the  outset,  a  total 
power  of  42,000  horse  power.  It  was  carried  out  by  the  De  la 
Vergne  Eefrigerating  Machine  Company,  of  New  York,  for  the 


Lakavvauna  Iron  and  Steel  Company,  of  Buffalo  (N.Y.), 
and  consists  of  ten  coupled  dynamos  and  two-cylinder  engines  of 
1,000  horse  power  each,  for  electrical  service,  and  sixteen  engines 
of  the  same  power  which  drive  from  their  crank  shaft  blowing 
engines  for  the  blast  furnaces.  This  installation  constitutes 
up  to  the  present  the  most  important  power  house  in  the  world. 

Several  important  installations  have  also  been  made  for  the 
utilisation  of  lignite,  which  is  very  abundant  in  many  parts  of 
Europe  and  America.  This  lignite  is  treated  by  special  producers 
supplying  gas  under  pressure.  The  latest  important  instal- 
lations of  Roertingr  two-cycle  engines  have  been  undertaken  by 
the  parent  company  of  Hanover,  and  consist  of  104  engines 
developing  in  all  89,125  horse  power. 

Vorlrvitl  Engines. — Mention  has  been  made  of  the  successful 
trials  of  the  Cockerill  Company  which,  as  far  back  as  1894,  made 
its  first  experiments  on  a  small  engine  driven  by  gas  from  its 
blast  furnaces.  Four  years  later  this  firm  constructed  from  the 
details  furnished  by  the  late  scientist,  Delam  ue-Dcboutteville, 
the  200  horse  power  engine  which  at  the  present  time  is  still 
driving  an  alternating  current  dynamo  for  the  production  of 
motive  power.  Then  came  the  famous  engine  of  600  horse  power 
single  acting,  which  drives  a  blowing  apparatus  for  the  blast 
furnaces  delivering  500  cubic  metres  of  air  at  a  pressure  of  40 
centimetres  mercury  (15|  in.).  This  engine,  started  in  1900, 
formed  the  subject  of  memorable  experiments  undertaken  under 
the  direction  of  Prof.  Hubert,  with  the  collaboration  of  some 
experts,  such  as  our  friends  Aime  Witz  and  the  late  Bryan 
Donkin.  In  order  to  increase  the  power  of  the  engines  without 
adding  to  the  dimensions  already  involved  by  a  piston  of  1300  m. 
(51  in.)  diameter  by  1'400  m.  (55^  in.)  stroke,  the  technical 
department  of  the  Cockerill  Company  then  designed  an  engine 
with  tandem  cylinders  which  enabled  the  power  to  be  doubled 
whilst  increasing  the  regularity. 

To  be  rout  i  n  ue.d. 


INSTITUTION  OF  NAVAL  ARCHITECTS. 


At  the  summer  meeting  of  this  institution,  hold  at  the 
Society  of  Arts,  on  July  19th,  several  interesting  papers  were 
read,  including  ""Strategy  and  Tactics  at  the  Time  of 
Trafalgar,"  by  Admiral  Sir  Cyprian  Bridge,  and  "  British 
Warships  at  the  Time  of  Trafalgar,"  by  Sir  Philip  Watts. 
The  reading  was  followed  by  an  interesting  discussion, 
and  amongst  those  present  were  the  Earl  of  Glasgow, 
president,  in  the  chair;  Lord  Bras^ey,  Sir  N.  Barnaby,  Sir 
W.  U.  White,  Admirals  Sir  E.  Freemantle  and  Sir  N.  Bowden- 
Smith,  Vice-Admiral  Sir  R.  Cus'.a  nco.  Sir  J.  I.  Thorny  croft, 
Mr.  A.  F.  Yarrow,  Professor  Biles,  etc. 


We  give  below  extracts  from  some  of  the  more  technical 
papers. 

NOTES  ON  THE  CAUSES  OF  ACCIDENTS  TO  SUB- 
MARINE BOATS,  AND  THEIR  SALVAGE. 

Captain  R.  H.  Bacon,  R.N.,  in  his  paper  entitled  "  Notes 
on  the  Causes  of  Accidents  to  Submarine  Boats,  and  their 
Salvage,"  said  the  cause  for  reading  the  paper  was  to  state  the 
main  causes  of  possible  accident  to  submarine  boats,  as  well 
as  the  practical  procedure  of  preventing  their  occurrence,  and 
also  incidentally  to  discuss  certain  considerations  regarding 
the  methods  of  i  aising  such  vessels  in  the  event  of  accident. 
Broadly  speaking,  there  were  two  classes  of  accidents  that 
could  happen  to  a  submarine  boat — first,  the  admission  of 
water  into  the  interior;  and,  secondly,  an  explosion.  Both 
had  their  counterpart  in  surface  vessels — namely,  collision  and 
boiler  or  ammunition  accidents.  Of  the  four  serious  accidents 
whereby  boats  had  foundered  in  the  last  few  years  all  had 
been  due  to  water  entering  the  hatch.  The  fact  of  the  hatch 
being  the  main  source  of  weakness  was  very  suggestive  and 
most  reassuring  as  regards  the  safety  of  the  boats,  since  with 
the  practical  elimination  of  this  source  of  danger  the  main 
cause  of  accidents  rip  to  the  present  would  be  obviated. 
Analysis  of  the  chances  of  the  water  ever  reaching  the  hatch 
showed  that  all  the  cases  that  had  occurred  were  of  a  nature 
that  should  not  occur  again,  and  there  was  nothing  inherent 
in  submarine  boats  to  render  any  of  them  liable  to  recur.  As 
regards  admission  of  water  through  collision,  a  collision  of 
any  magnitude  must  be  a  most  serious  matter,  the  reserve 
buoyancy  in  the  boats  being  so  small  that  even  a  small  leak 
must  be  very  difficult  to  deal  with.  It  was  therefore  the 
natural  duty  of  a  submarine  boat  to  get  out  of  the  way  of  any 
craft  that  might  do  her  damage  There  was  one  point,  how- 
ever, greatly  in  their  favour — namely,  the  enormous  strength 
of  their  structure  compared  with  surface  boats  of  similar 
tonnage.  No  increase  of  actual  safety  was  obtained  by  small 
increases  in  the  reserve  of  buoyancy,  say  from  15  to  30  or 
40  per  cent,  which  entailed  other  great  disadvantages  with- 
out pro  rata  gain.    Provided,  therefore,  that  the  advantage 
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gained  in  salety  in  case  of  collision  by  small  increases  in  the 
reserve  of  buoyancy  was  very  slight,  and  that  the  reserve  was 
such  as  to  ensure  seagoing  safety,  no  object  existed  in  reduc- 
ing the  efficiency  of  the  boats  from  the  fighting  point  of  view 
by  increasing  the  surface  reserve  of  buoyancy  unnecessarily, 
and  so  decreasing  their  speed  when  submerged.  The  other 
cause  of  danger — grounding — was  not  so  very  great.  The  last 
possible  cause  of  water  entering  was  from  the  boat  diving  to 
too  great  a  depth,  and  the  hull  being  crushed,  or  some  of  tlie 
hull  fittings  being  unable  to  stand  the  pressure.  Of  all  the 
possible  causes  of  boats  foundering  from  taking  in  water,  it 
might  be  fairly  claimed  that  the  only  one  even  probable  was 
that  when  the  boat  was  injured  by  collision  in  the  hull  above 
the  centre  line.  Only  three  causes  of  accident  from  explosions 
inside  the  boat  were  possible.  To  cause  an  explosion  with 
petrol,  first  a  leakage  was  necessary,  and  secondly,  a  spark  to 
ignite  the  mixture.  A  leakage  could  invariably  be  detected 
by  smell  should  it  occur;  but  in  a  properly  designed  system 
leaks  should  be  practically  non-existent.  Even  with  vapour 
in  the  boat  no  direct  danger  existed,  provided  the  boat  was 
properly  ventilated  and  no  switch  was  moved,  or  anything  done 
to  cause  a  spark.  As  a  matter  of  fact,  in  practice  the  smell 
of  petrol  inside  a  boat  was  almost  unknown.  The  English 
boats  had  covered  over  30,000  miles  under  their  engines,  and, 
with  the  exception  of  one  small  flash  in  an  early  boat,  no  ex- 
plosion except  that  in  A  5  had  occurred.  The  second  possible 
cause  of  an  explosion  was  due  to  hydrogen  given  off  by  the 
batteries  in  charging;  but  as  this  operation  was  only  carried 
out  when  the  boat  was  opened  up  for  ventilation,  no  danger 
existed.  The  explosion  which  occurred  in  A  8  two  hours  after 
sinking  was  most  probably  due  to  the  formation  of  this  gas. 
The  third  cause — namely,  the  failure  of  the  air  reservoirs — 
was  merely  mentioned  as  a  possibility.  No  greater  danger  from 
this  cause  existed  on  board  a  boat  than  on  board  an  ordinary 
ship,  where  such  accidents  were  unknown.  The  problems  con- 
nected with  the  salvage  of  these  boats  differed  from  those 
usually  met  with,  chiefly  because  the  question  of  rapidity  was, 
or  might  be,  of  vital  importance  as  regards  the  possibility  of 
saving  life.  The  first  question  was  to  provide  for  the  succour 
of  the  imprisoned  crew.  Hundreds  of  suggestions  had  been 
received  on  this  subject;  all  had  received  careful  considera- 
tion, but  up  to  date  not  one  had  been  capable  of  practical 
application.  The  fact  of  lifting  the  boat  above  water  neces- 
sitated the  use  of  more  than  one  lifting  vessel,  so  that  the 
boat  might  rise  between  them.  This  necessitated  mooring 
these  craft  in  exact  position  before  any  work  could  be  under- 
taken, otherwise  the  tide  would  vitiate  all  subsequent  opera- 
tions. After  everything  had  been  done  that  could  be  done  on 
the  surface,  the  whole  rapidity  of  the  subsequent  work 
depended  on  the  tides  and  on  the  weather.  To  shackle  on 
blocks  below  with  the  lighters  rising  and  falling  2  ft.  or  3  ft. 
was  impossible,  and  to  take  the  weight  of  the  lift,  except  on 
a  smooth  day,  was  equally  impossible  on  account  of  the  strain 
that  would  be  brought  on  all  the  gear.  For  all  these  reasons 
rapid  salvage  was  almost  an  impossibility,  however  hard  every 
one  might  work.  Whatever  appliances  were  available,  wind, 
sea,  and  tide  would  always  be  the  determining  factors  as 
regards  rapidity  of  work.  It  had  been  suggested  that  the 
Admiralty  should  keep  their  own  salvage  plant  for  the  general 
use  of  the  navy.  This,  Captain  Bacon  said,  was  a  question 
for  the  Admiralty  only,  but  he  would  most  strongly  advise 
their  doing  nothing  of  the  sort.  Anyone  who  had  been  prac- 
tically associated  with  salvage  work  knew  that  success  depen- 
ded largely  on  practical  experience  and  constant  practice.  The 
mere  plant  was  quite  a  secondary  consideration,  and  easily 
obtained.  Nowhere  was  the  extent  of  possible  danger  known 
better  than  among  those  who  manned  the  boats,  and  nowhere 
would  the  idea  of  excessive  liability  to  accident  be  more 
scouted.  There  was,  however,  another  class  of  danger  that 
might  exist,  though  at  present  it  did  not  do  so,  and  that  was 
that,  in  the  desire  to  avoid  all  risks,  the  efficiency  of  the  boats 
might  be  reduced  both  by  constructional  limitations,  and  also 
by  curtailing  their  practical  manoeuvring  by  subjecting  them 
to  work  less  stringent  than  that  which  simulated  war  condi- 
tions. It  would  be  much  better  to  have  no  boats  at  all  than 
allow  such  limitations  to  creep  in. 


TURBINE  v.  RECIPROCATING  MACHINERY. 
Mr.  William  Gray  read  a  paper,  giving  a  comparison  of  the 
pei  formances  of  turbines  and  reciprocating  engines  in  the 
Midland  Railway  Company's  steamers.  Of  these  vessels  the 
Antrim,  built  by  Messrs.  John  Brown  and  Company  Limited, 
Clydebank,  and  the  Donegal,  constructed  by  Messrs.  Caird 
and  Company,  Greenock,  have  reciprocating  engines,  while 
Parsons'  turbines  were  fitted  to  the  Londonderry,  built  at 
Dumbarton  by  Messrs.  Wm.  Denny  and  Brothers,  and  to  the 
Manxman,  constructed  by  Messrs.  Vickers,  Sons,  and  Maxim 
Limited,  at  Barrow-in-Furness.  In  the  last-named  a  higher 
steam  pressure  was  used  than  in  the  Londonderry.  With  all 
the  boilers  in  use,  the  Antrim  on  trial  steamed  2186  knots, 


the  Londonderry  22\i6  knots,  and  the  Manxman  23'12  knots. 
At  20  knots  the  water  consumption  per  hour  in  the  Antrim  was 
9.7001b.,  in  the  Londonderry  S.90O  lb.,  and  in  the  Manxman 
8.3001b.  At  higher  speeds  (22  knots)  the  Manxman  gave  a 
higher  steam  economy — 12,500  lb.  per  hour  against  13,000  lb. 
for  the  Londonderry.  In  working  conditions,  between  19  and 
20  knots,  the  Londonderry  was  8  per  cent  better  than  the 
reciprocating  engined  ships,  and  the  Manxman  14  per  cent. 
In  analysing  the  results  of  work  in  service,  the  coal  for  port 
use — about  eight  tons  per  single  t rip — was  omitted.  Speak- 
ing generally,  therefore,  the  performances  of  the  turbine 
steamers,  especially  the  Manxman,  have  been  greatly  superior 
to  those  of  the  steamers  fitted  with  reciprocating  engines.  It 
is  not  possible  to  make  a  quantitative  analysis  of  the  cost  of 
upkeep,  but  so  far  the  turbines  have  cost  practically  nothing 
(excepting  the  cost  of  repairs  due  to  the  accident  to  the 
Londonderry),  and  they  require  very  little  attention  compared 
with  what  is  necessary  in  t lie  very  best  running  engines  of  the 
reciprocating  type.  For  a  speed  of  19'5  knots  the  Antrim 
requires  38'6  tons  of  coal,  and  the  Manxman  35  0  tons,  a 
saving  of  9'3  per  cent.  The  Donegal,  for  a  speed  of  19  3  knots, 
requires  38'7  tons  and  the  Manxman  35  4  tons,  a  saving  of 
8'5  per  cent. 


DEPTH  OF  WATER  AND  SPEED  OF  DESTROYERS. 

Mr.  Harold  Yarrow  read  a  paper  on  this  subject,  in  which 
he  pointed  out  that  all  the  "  measured  miles "  were  deficient 
in  'depth  of  water  for  high  speeds,  excepting  only  that  at 
Skelmorlie,  where  there  was  a  depth  of  40  fathoms.  Mr. 
Yarrow's  father  decided  to  make  a  series  of  experiments,  which 
showed  that  at  a  certain  speed  for  each  boat  or  model  a  con- 
siderable increase  of  power  only  gave  a  small  addition  to 
speed ;  beyond  this  the  rate  of  increase  in  speed  was  more 
commensurate  with  the  augmentation  to  power.  The  model 
experiments  were  confirmed  by  actual  trials  with  a  destroyer 
of  400  tons  displacement  running  in  water  40  ft.  deep. 

The  same  line  of  investigation  was  followed  by  Mr.  W.  W 
Marriner,  also  of  Messrs.  Yarrow's  staff,  and  he  contributed 
a  paper  dealing  more  especially  with  the  influence  of  waves. 
When  the  vessel  got  into  shoaling  water  the  waves  did  not 
lengthen  as  rapidly  as  was  theoretically  supposed  to  be  the 
case,  and  thus  travelled  faster  than  their  natural  speed  for 
their  length,  so  that,  it  was  assumed,  they  were  in  shallow 
water  dragged  along  by  the  boat.  This  probably  accounted 
for  the  greater  waves,  the  greater  squat,  and  the  cause  of 
speed  not  increasing  with  power  at  a  given  point  in  the  pro- 
gressive speed  curve.  In  going  from  deep  to  shallow  water 
the  sea  bottom  may  bo  imagined  to  push  the  wave  bodily  up, 
so  that,  while  in  deep  water,  the  mass  of  the  wave  was  only 
slightly  raised  above  the  mean  sea  level,  and  as  the  water 
shoaled  the  whole  wave  was  gradually  raised  until  at  the 
critical  depth  the  whole  of  it  was  above  the  surface. 


The  Wear. — Last  month  closed  with  a  very  satisfactory 
return  of  50  vessels  in  construction,  representing  00,386  tons; 
also  a  launched  tonnage  of  23,425.  Messrs.  J.  Crown  and  Sons  have 
launched  the  Skipjack,  of  1,600  tons  dead  weight,  built  to  the 
order  of  Messrs.  Witheringtoi  and  Everett,  of  Newcastle.  The 
engines  are  supplied  by  the  North-Eastern  Marine  Engineering 
Company.  The  above  owners  have  a  sister  ship,  the  Wear, 
built  by  Messrs.  Austin  and  Sons,  and  engined  by  Messrs. 
Geo.  Clarke  Limited,  recently  passed  through  its  trials. 
Messrs.  Austins  have  three  ships  on  the  stocks.  Their  graving 
dock  and  pontoon  are  both  occupied,  and  they  are  doing  re- 
pairs to  the  ships  at  their  quay.  Messrs.  J.  L.  Thompsons  and 
Sons  Limited  have  two  ships  fitting  out  at  the  Manor  Quay  ; 
the  Zamora,  for  London  owners,  is  approaching  completion. 
Further  up  the  river  Messrs.  Sir  Jas.  Laing  and  Sons  Limited 
have  a  twin  screw  ship  of  480  ft.  long  in  construction  for 
Messrs.  Royden  and  Company,  of  Liverpool.  The  engines  are 
to  be  supplied  by  Messrs.  Richardsons  and  Westgarth,  of 
Hartlepool.  They  are  constructing  six  barges,  which  will  be 
taken  out  to  South  America  in  sections.  They  have  also  three 
ships  at  their  quay,  the  last  launched  being  the  Djgoga,.  of 
about  7,000  tons  dead  weight,  for  Amsterdam  owners.  Messrs. 
R.  Thompson  and  Sons  arc  launching  the  Drumcliffc,  of  about 
6,330  tons  dead  weight,  to  the  order  of  Messrs.  Chadwick  and 
Sous,  of  Liverpool ;  they  have  also  another  boat  in  hand  for 
the  same  firm.  At  the  Southwick  Engine  Works  Messrs.  Geo. 
Clark  Limited  are  extending  the  quay.  They  are  also 
putting  new  boilers  of  14  ft.  3  in.  diameter  and  11  ft.  9  in.  long, 
fitted   with  induced  draft,   into  the  Queensland,  owned  by 
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Messrs.  II.  M.  Hudson  and  Company,,  of  Sunderland.  Messrs. 
Doxford  and  Sons  Limited,  with  39,130  tons  launched  during 
the  hall-year,  hold  (he  first  place  on  the  river.  The  launching 
of  the  last  of  the  three  12,0  :0  ton  turret  steamers,  the  Quiloa, 
has  not  been  successful. 

Mid-Tyne. — The  shipbuilding  industry  on  the  Tyne  seems 
to  be  settling  down  for  a  spell  of  slackness.  Very  few  launches 
have  taken  place  during  the  past  four  weeks,  partly  owing,  no 
detibt,  to  the  Newcastle  race  week,  when  most  of  the  yards  on 
the  Tyne  were  closed  for  a  week,  while  some  were  suspended 
lor  ten  days  Messrs.  Eobert  Stephenson  and  Company 
Limited,  of  Hebburn,  have  secured  the  contract  for  docking 
and  repairing  the  oil  steamer  Narragansett.  This  vessel  is  one 
of  the  Anglo-American  Oil  Company's  fleet,  and  is  the  largest 
oil  carrying  steamer  afloat,  having  a  length  of  531  ft.  and  a 
breadth  of  64  ft.  She  is  also  the  largest  steamer  which  has 
been  docked  and  repaired  on  the  North-East  Coist.  Prospects 
for  Jarrow  are  looking  decidedly  better.  The  Palmer  Com- 
pany has  obtained  an  order  from  the  Admiralty  to  build  a  new 
tore  cud  for  the  torpedo-boat  destroyer  Syren,  which  was 
wrecked  some  time  ago  off  the  Irish  coast.  It  is  intended  to 
build  the  section  at  Jarrow,  and  to  have  it  towed  to  an  Irish 
pert,  where  it  will  be  joined  to  the  main  section  of  the  boat. 
Messrs.  Swan,  Hunter,  and  "\Vigham  Richardson  Limited  have 
secured  an  order  for  a  good-sized  vessel  for  a  French  firm  ot 
shipowners.  This  firm's  yards  are  fairly  well  employed  at 
present.  From  their  Walker  yard  was  launched  the  steamer 
Kheinfels,  for  the  Deutsche  Dampfschifffabrts  Gesellschaft 
Hausa,  of  Bremen.  The  steamer  is  over  420  ft.  in  leugth  by 
65$ ft.  in  breadth,  and  will  carry  about  8,000  tons  dead  weight 
cargo.  Triple-expansion  engines  on  the  Yarrow,  Schlick,  and 
Tweedy  system.  The  new  steamer  Christian  Bors,  built  by 
Messrs.  Swan,  Hunter,  and  Wigham  Richardson  Limited  has 
had  a  most  successful  trial.  This  vessel  was  built  to  the  order 
of  Mr.  W.  Sorkildsen,  of  Bergen,  Norway.  The  steamer 
Purini,  also  by  Messrs.  Swan,  Hunter,  and  Wigham  Richard- 
son Limited,  for  Messrs.  Sprostons  Limited,  of  Demerara,  for 
their  river  passenger  and  cargo  service,  was  taken  to  sea  for 
her  trial  trip,  which  proved  successful,  a  mean  speed  of  about 
101  knots  being  attained.  The  machinery  was  constructed  by 
A.  G.  Mumford  Limited,  of  Colchester.  The  screw  steamer 
Aeon,  built  by  the  Northumberland  Shipbuilding  Company,  of 
Howden,  for  Messrs.  Howard,  Smith,  and  Company  Limited, 
of  Melbourne,  attained  a  speed  of  1H  knots  on  her  trial.  The 
machinery  was  supplied  by  Messrs.  Richardsons,  Westgarth, 
and  Comjiany  Limited,  Sunderland. 

Barrow-in-Furness. — The  Japanese  first-class  battleship 
Katori  was  launched  from  the  Barrow  shipyard  on  July  4th, 
by  Princess  Arisugawa,  of  Japan.  The  launch  was  remark- 
able for  the  very  heavy  weight  of  material  put  in  before 
launching,  probably  more  than  has  been  before  attempted, 
and  yet  everything  went  off  very  satisfactorily  as  the  Princess 
severed  the  final  cord  which  released  the  great  ship.  One 
part  of  the  ceremony  is  beautiful  if  not  of  any  utility.  Simul- 
taneously with  the  bottle  of  wine  breaking  on  the  bows, 
various  coloured  ribbons,  which  had  formed  the  cage  for  some 
doves,  are  loosed  and  the  doves  are  released,  flying  upwards. 
Prince  Arisugawa,  at  the  luncheon  which  followed  the  cere- 
mony of  launching,  referred  to  the  exceedingly  good  work 
with  the  other  Barrow-built  boat,  the  Mikasa,  had  done  for 
Japan  in  the  war.  Vickers  have  secured  the  order  for  the 
turbines  for  one  of  the  large  battleships  which  are  to  be  built 
at  Portsmouth.  The  total  horse  power  will  be  23,000.  The 
scheme  of  driving  is  similar  to  that  adopted  in  the  Cunard 
new  liners.  There  will  be  four  shafts,  mounted  on  each  of 
which  will  be  turbines  for  driving  the  ship  ahead.  Separate 
turbines  on  each  shaft  are  fitted  for  driving  astern.  For  low 
powers  the  steam  will  pass  successively  through  all  four  tur- 
bines. For  higher  powers  the  steam  will  be  fed  in  direct  to  the 
main  turbines  separately.  Babcock  and  Wilcox  water-tube 
boilers  are  to  be  fitted.  Work  has  now  been  commenced  on  a 
cruiser  of  24  knots'  speed  for  the  Peruvian  Government.  The 
length  and  breadth  of  the  new  boat  are  360  ft.  and  40  ft.  res- 
pectively. She  is  to  be  well  armed.  Vickers  have  also  laid 
down  the  blocks  for  a  new  warship  of  similar  design.  It  is 
understood  to  be  an  experiment.  The  Buccleuch  Dock  at 
Barrow  is  being  altered  for  the  extension  to  Vickers'  Engin- 
eering Works,  and  piling  is  in  progress  for  the  erection  of  a 
'arge  electric  hammer  crane  similar  to  the  one  illustrated  in 
The  Practical  Engineer  of  July  14th,  1905. 

The  Clyde.— As  we  write  we  are  just  in  the  middle  of  the 
midsummer  holidays.  Prior  to  stopping  for  the  holidays  there 
is  usually  a  rush  to  carry  through  a  launch  before  the  work- 
men stop  off,  but  this  year  was  quite  exceptional,  in  that  the 
closing  week  was  hardly  an  average  week  so  far  as  launches 
were  concerned — a  very  evident  symptom  that  the  bulk  of  the 
orders  in  hand  on  the  Clyde  are  not  urgently  wanted.  Since 
our  last  the  orders  officially  reported  by  the  Clyde  shipbuilders 
show  no  improvement  whatever,  though  there  can  hardly  be  a 
doubt  that  orders  have  been  booked  that  are  not  disclosed  at 


the  time  of  contract.  Of  launches,  Messrs.  Denny  and 
Brothers,  Dumbarton,  had  the  Mahcuo,  a  turbine  steamer,  to 
the  order  of  the  Union  Steamship  Company,  of  New  Zealand. 
She  is  intended  for  their  inter-colonial  1  rade,  as  well  as  for  the 
longer  run  from  New  Zealand  to  Vancouver.  She  is  400  ft. 
long  by  50  ft.,  and  33  ft.  6  in.,  and  will  give  accommodation 
to  240  first-class  and  120  second-class  passengers,  while  foi  the 
Vancouver  run  provision  can  further  be  made  for  60  third- 
class  passengers.  She  will  be  propelled  by  three  sets  of  tur- 
bines, constructed  by  the  builders,  who  also  furnish  all  the 
other  requisite  machinery.  This  is  the  second  turbine  steamer 
built  for  the  same  owners  for  service  in  the  Southern  seas. 
On  the  whole,  the  weight  launched  makes  a  very  impressive 
total,  being  close  on  or  over  50,000  tons  for  the  month.  It  is 
reported '  that  Messrs.  Maclay  and  Mclntyre,  shipowners, 
Glasgow,  have  purchased  from  Messrs.  Arbuckle  and  Steele, 
Glasgow,  the  steamer  Dunclutha,  launched  from  Messrs.  Rus- 
sell and  Company's  Port  Glasgow  yard  in  May  last.  The 
Dunclutha  has  a  dead  weight  carrying  capacity  of  6,600  tons. 
They  have  also  acquired  from  Messrs.  Baxter,  of  Whitby,  the 
steamer  Falshaw,  of  2,317  tons  gross;  price  said  to  be  £9,450, 
which  looks  on  the  face  of  it  a  good  purchase.  The  14th  of 
this  month  saw  the  arrival  at  Sheerness  of  the  new  armoured 
cruiser  Antrim,  complete  and  ready  and  accepted  for  active 
service.  This  vessel  is  from  the  yard  of  Messrs.  John  Brown 
and  Company,  Clydebank,  and  has  been  nearly  three  years  in 
building  and  fitting  complete.  She  carries  35  guns  in  all  (four 
of  them  7'5  in.  breechloaders) ,  and  steams  23  knots.  She 
joins  the  First  Cruiser  Squadron  immediately.  A  rather 
amusing  circumstance  has  taken  place  on  the  Clyde,  a  con- 
sulting naval  architect  having  attached  the  Khedive's  yacht 
Mahroussa,  at  present  in  the  yard  of  Messrs.  Inglis, 
Ponthouse,  for  his  claim  for  services  rendered  in  con- 
nection with  work  carried  out  on  board  the  yacht 
now  being  overhauled.  It  speaks  volumes  for  the  indepen- 
dence of  the  Law  Courts  of  our  land  that  an  ordinary  British 
subject  has  a  claim  for  redress  against  such  a  potentate,  as 
freely  acknowledged,  as  an  ordinary  action  between  any  two 
native  disputants. 


LITERATURE. 


"The  Insulation  of  Electric  Machines."  By  H.  W.  Turner 
and  H.  M.  Hobart.  London  :  Whittaker  and  Co.,  2, 
White  Hart  Street,  E.C. 

For  many  years  the  scientific  side  of  the  effective  insulation 
in  the  construction  of  electric  machinery  was  entirely 
neglected,  the  only  basis  being,  "  What  has  stood  before 
will  stand  again,"  and  "  If  it  has  not  withstood  sparking 
rupture,  then  make  it  thicker."  These  were  the  guiding 
principles  early  adopted,  but  the  growing  sizes  of  machines, 
in  which  breakdowns  necessarily  incurred  great  expense  in 
repairs,  induced  engineers  to  give  special  attention  to 
materials  and  methods  of  insulations.  Many  articles  and 
notes  have  from  time  to  time  been  given  to  the  world  on 
the  subject,  but  Messrs.  Turner  and  Hobart  will  receive  the 
best  thanks  of  the  electrical  world  for  the  boon  they  have 
bestowed  in  the  production  of  the  volume  before  us.  It  is 
not  in  the  nature  of  things  to  produce  a  dielectric  having 
all  the  virtues  that  are  desirable,  but  the  selection  from 
all  the  undesirable  materials  of  those  which  are  the  best 
for  their  particular  purposes  can  only  be  done  from  an 
intimate  knowledge  of  the  characteristics  of  the  many 
insulating  materials  now  available.  In  the  introductory 
consideration  the  authors  deal  with  the  general  requisites 
as  to  electrical,  mechanical,  and  chemical  properties 
desirable,  the  results  of  experiments  on  disruptive 
discharges,  types  of  apparatus  employed  for  testing,  and 
other  purposes.  As  all  those  who  have  had  any  dealings 
with  high  voltage  machinery  are  fully  aware,  the  bugbear 
of  moisture  requires  especial  consideration,  for  not  only 
is  it  a  rapid  deteriorator  of  insulating  materials,  but  the 
hygroscopic  nature  of  many  insulators  so  alters  their 
v  electrical  properties  as  to  condemn  what  otherwise  would 
be  exceptionally  serviceable.  Space  is  given  under 
"  Mechanical  Properties  "  to  the  question  of  energy  losses. 
The  insulation  on  magnet  wires  in  armature  and  field 
windings  has  a  chapter  to  itself,  and  includes  a  table  on 
thicknesses  of  cotton  coverings  for  wires,  which  will  be 
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found  of  considerable  importance  to  purchasers  of  these 
covered  wires.  Then  follows  the  results  of  investigations 
on  disruptive  strengths  of  insulating  materials,  mica,  and 
its  compounds,  with  examples  <>f  the  varied  moulded  forms 
that  can  be  made  from  it,  as  also  ambrion,  tsolit,  adit,  etc. 
Varnishes  till  a  very  important  position  on  account  of  their 
insulating  properties^  and  are  useful  more  particularly  in 
impregnating  other  substances.  The  chapter  treating  of 
the  above  contains  many  passages  of  much  import,  and 
Table  XXX.  is  very  instructive.  It  is  impossible  to  more 
than  draw  attention  to  the  eonelusion  of  this  work,  which 
contains  chapters  on  the  value  of  oil  for  insulating,  the 
method  of  testing  liquid  insulators,  the  properties  of  paper 
and  other  thin  sheet's,  impregnated  fabrics,  celluloid,  the 
insulating  of  conductors  in  armature  slots,  the  space  factor, 
and  transformed  insulation.  Taping  machines  and  other 
tools  for  the  rapid  covering  of  armature  bars,  drying  ovens, 
strippers,  shears,  and  other  special  tools,  and  a  chapter 
on  specifications  for  insulation  concludes  a  most  valuable 
compilation.  Owing  to  the  many  uses  to  which  insulators 
in  some  form  or  other  are  put,  there  are  but  few  engineers 
who  are  in  the  position  of  having  an  intimate  knowledge 
of  the  subject,  and  although  the  book  is  primarily  intended 
for  work  in  connection  with  dynamo  insulation,  its  benefits 
are  far-reaching.  No  electrical  engineer  of  any  pretensions 
to  a  knowledge  of  his  subject  can  afford  to  be  without  a 
copy,  for  it  undoubtedly  fills  the  place  of  a  standard 
reference. 


THE  PLUNKETT  WATER-TUBE  BOILER. 

We  take  from  Power  the  following  description  and 
illustration  of  a  form  of  water-tube  boiler,  which  lias  several 
constructional  features  of  some  novelty  and  considerable 
merit.  The  illustration  shows  very  well  the  construction 
of  this  boiler,  and  it  is  therefore  only  necessary  to  call 
attention  to  the  physical  actions  which  are  the  result  of 
such  construction. 

The  water  circulation  is  indicated  by  the  arrows,  and 
this  is  one  of  the  features  of  the  boiler.  The  feed  water 
enters  the  rear  drum  and  passes  down  the  back  tubes,  out 
of  the  path  of  the  hot  gases,  into  a  settling  chamber  at 
the  bottom.  The  return  water  is  also  conveyed  down  this 
rear  outside  tube,  and  the  lower  water  tubes  are  supplied 
from  the  mud  drum  at  the  bottom. 

The  area  of  the  openings  into  the  steam  drum  aggregates 
some  61)  per  cent  of  the  total  cross-sectional  area  of  the 
steaming  tubes,  and  so  provides  a  large  discharge  area  for 
the  steam.  It  is  seen  that  the  tubes  subjected  to  the 
greatest  heat  are  connected  directly  to  the  cold  water 
supply,  and  it  should  also  be  remembered  that  this  row 
of  tubes  just  over  the  fire  is  of  especially  large  diameter, 
so  that  they  will  always  be  quite  full  of  water,  and 
therefore  not  liable  to  overheat. 

Expansion  strains  are  well  provided  for  by  the  general 
elasticity  of  the  structure.    The  front  headers,  into  which 
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BP-TUBE  BOILER. 

the  tubes  are  expanded,  are  free  at  both  ends,  and  each 
can  move  in  any  direction  without  hindrance  from  any 
other  tube  or  header.  The  large  tubes  just  over  the  fire 
are  free  to  expand  and  contract,  regardless  of  any  other 
tubes. 

These  two  points  of  free  expansion  or  the  elasticity  of 
the  structure  and  the  system  of  circulation  are  the  principal 
features  of  this  boiler,  which  was  designed  for  marine 
practice,  but  which  is  equally  useful  for  stationary  service. 
The  ample  area  of  the  water  passages,  the  large  disengaging 
surface,  and  the  form  of  the  boiler,  which  prevents  water 
pockets,  allow  of  high  overload  capacity. 

H.  M.  Plunkett,  of  Baltimore,  Md.,  is  the  designer  of 
the  boiler. 
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A  NEW   USE   FOR  OLD   BOILER  TUBES. 


When  visiting  coal  and  metal  mines  the  writer  lias  seen 
many  piles  of  discarded  boiler  tubes.  This  is  the  case  more 
often  where  bad  water  is  used  in  the  boilers,  and  where 
the  boilers  have  not  had  proper  care  in  the  way  of  cleaning, 
resulting  in  heavy  deposits  of  scale,  corroded  and  leaky 
tubes,  which  have  to  lie  cut  and  replaced  by  new  ones. 

These  old  tubes  or  flues,  when  sold  as  scrap,  bring  so 
little  that  it  hardly  pays  the  cost  of  moving  them  ;  yet  a 
few  dollars  spent  in  cleaning  them  and  attaching  flanges 
will  make  of  them  excellent  air  or  water  pipe,  which  can 
be  used  where  the  pressure  does  not  exceed  751b.  or  100  lb. 
pressure  per  square  inch.  Wherever  compressed  air  is 
used,  or  water  is  to  ibe  pumped,  the  outlay  for  pipe  is  one 
of  the  large  items  of  expense,  and  when  used  underground 
only  a  small  percentage  of  this  pipe  is  returned  to  the 
surface  in  a  serviceable  condition. 

A  year  or  more  ago  this  company  had  several  hundred 
old  boiler  tubes,  mostly  3  in.,  3  J  in.,  and  i  in.  in  size,  and 
16  ft.  to  18ft.  long,  which  were  considered  practically 
useless  until  experiment  proved  their  value  for  pipe. 

Threads  and  couplings  cannot  be  used  with  success  for 
joining  the  various  lengths  for  two  reasons:  first,  the  old 
tubes  are  usually  too  thin  to  allow  for  the  threads  ;  and, 
secondly,  they  are  apt  to  be  out  of  a  true  circle.  Flanging 
is,  therefore,  the  best  method  for  this  purpose. — Mine*  and 
Minerals. 


LAUNCHES  AND  TRIAL  TRIPS. 


Aeon. — On  June  22nd  the  fine  steel  screw  steamer  Aeon,  built 
by  the  Northumberland  Shipbuilding  Company  Limited,  of 
Howdon-on-Tyne,  for  Messrs.  Howard,  Smith,  and  Company 
Limited,  of  Melbourne,  left  the  Tyne  for  her  trial  trip.  The 
steamer  is  372  ft.  long  by  48  ft.  beam  by  30  ft.  10  in.  depth 
moulded,  and  has  been  built  under  special  survey  to  the  highest 
class  at  Lloyd's  spar  deck  rule  with  extra  strengthening  for 
special  freeboard.  She  is  fitted  with  long  poop,  long  bridge, 
top-gallant  forecastle,  the  accommodation,  which  is  very  ample! 
being  all  placed  in  steel  houses  on  the  bridge  deck.  The  'tween 
decks  are  lofty,  and  so  arranged  that  cattle,  troops,  or  emigrants 
may  be  carried  if  necessary.  Very  special  attention  has  been 
paid  to  the  loading  and  discharging  gear,  and  a  complete  outfit 
for  the  rapid  handling  of  cargoes  has  been  arranged  for,  con- 
sisting of  eight  steam  winches,  by  Messrs.  Clarke,  Chapman,  and 
Company  Limited,  Gateshead-on-Tyue,  a  large  number  of  cargo 
derricks,  steam  steering  ?ear  by  Messrs.  Hastie  and  Company, 
Greenock,  and  steam  windlass  by  Messrs.  Emerson,  Walker,  and 
Thompson  Brothers.  She  is,  of  course,  fitted  with  the  usual 
water  ballast  arrangement  for  light  passages,  and  will  carry 
about  7,000  tons  dead  weight  loaded.  She  has  been  constructed 
to  a  fine  model  with  a  view  to  rapid  sped  an  economy  in  fuel, 
and  the  machinery  has  been  supplied  by  Messrs.  Biehardson. 
Westgarth,  and  Company  Limited,  Sunderland,  consisting  of 
engines  with  cylinders  25  in..  41  in.,  and  69  in.,  by  48  in.  stroke, 
and  three  large  steel  boilers  14  ft.  by  10  ft.  9  in.,  180  lb.  pressure, 
During  the  trial  the  engines  worked  smoothly  and  satisfactorily! 
a  mean  speed  of  1H  knots  being  easily  attained 

Cameron. — On  July  18th  Messrs.  Irvine's  Shipbuilding 
and  Dry  Docks  Company  Limited,  West  Hartlepool,  launched 
from  their  shipyard  the  finely  modelled  steel  screw  steamer 
Cameron,  built  to  the  order  of  Kenneth  Mc.  D.  Cameron, 
Esq.,  West  Haitlepool.  She  is  of  the  following  dimensions: 
336  ft.  by  47  ft.  by  24  ft.  10  in.  The  vessel  is  built  to  Lloyd  s 
highest  class,  under  special  survey,  and  is  of  the  single  deck 
type,  having  poop,  bridge,  and"  top-gallant  forecastle.  A 
double  bottom  is  fitted  throughout  on  the  cellular  principle, 
and  the  fore  and  after  peak  tanks  are  arranged  as  trimming 
tanks.  She  is  constructed  with  deep  frames  and  longitudinal 
stringers,  giving  clear  holds  for  the  storing  of  bulky  cargoes. 
Five  water-tight  bulkheads  divide  the  holds  into  six  water- 
tight compartments,  and  wood  grain  divisions  are  fitted  in  the 
holds.  She  also  has  extra  large  cargo  hatches,  with  derricks 
at*  each  hatch ;  five  powerful  steam  winches,  which  are  sup- 
plied with  steam  from  a  vertical  multitubular  donkey  boiler, 
and  is  replete  with  all  the  latest  improvements  for  rapid  load- 
ing and  discharging.  A  powerful  quick  warping  steam  wind- 
lass is  fitted  forward,  for  the  working  of  the  cables,  and  steam 
steering  gear  is  fitted  amidships  with  hand  screw  gear  aft. 
Accommodation  is  provided  for  captain  and  officers  in  the 
poop,  engineers  at  sides  of  casings  on  bridge,  and  crew  and 


firemen  in  top-gallant  forecastle.  The  sanitary,  ventilating, 
and  lighting  arrangements  have  received  special  attention, 
and  have  been  effected  on  the  most  approved  lines.  Engines 
of  the  triple-expansion  type  are  being  supplied  and  fitted  by 
Messrs.  Richardsons,  Westgarth,  and  Company  Limited, 
Hartlepool,  having  cylinders  24  in.,  38  in.,  and  64  in.,  by  42  in., 
two  large  single-ended  boilers,  1601b.  pressure. 

Parklands.— On  July  14th  the  new  steel  screw  steamer 
Parklands,  recently  launched  by  Irvine's  Shipbuilding  and 
Dry  Docks  Company  Limited,  West  Hartlepool,  and  built  to 
the  order  of  R.  Hardy,  Esq.,  West  Hartlepool,  proceeded  to 
sea  for  her  trial  trip.  She  is  of  the  following  dimensions: 
351ft.  by  48  ft.  by  23  ft.  2  in.  The  vessel  is  built  to  Lloyd's 
highest  class,  under  special  survey,  and  is  of  t he  single-deck 
type,  having  poop,  extra  long  bridge,  and  top-gallant  fore- 
castle. A  double  bottom  is  fitted  throughout  on  the  cellular 
principle,  and  the  fore  and  after  peak  tanks  are  arranged  as 
trimming  tanks.  She  is  constructed  with  bulb  angle  frames, 
web  frames,  and  longitudinal  stringers,  giving  clear  holds  for 
the  storing  of  bulky  cargoes.  Six  water-tight  bulkheads  divide 
the  holds  into  seven  water-tight  compartments,  and  wood  grain 
divisions  are  fitted  in  the  holds.  She  also  has  extra  large 
cargo  hatches  with  double  derricks;  six  powerful  steam 
winches,  which  are  supplied  with  steam  from  a  marine  type 
multitubular  donkey  boiler,  and  is  replete  with  all  the  latest 
improvements  for  rapid  loading  and  discharging.  A  powerful 
quick  warping  steam  windlass  is  fitted  forward,  for  the  work- 
ing of  the  cables,  and  steam  steering  gear  is  fitted  amidships 
with  hand  screw  gear  aft.  Engines  of  the  triple-expansion 
type  have  been  supplied  and  fitted  by  Messrs.  Blair  and  Com- 
pany Limited,  Stockton,  having  cylinders  23i  in.,  39  in.,  and 
64  in.  by  42  in.  stroke,  two  large  single-ended  boilers,  1801b. 
pressure.  After  adjusting  the  compasses  a  series  of  runs 
v.  ere  made,  when  a  mean  speed  of  11  knots  was  obtained,  the 
engines  working  smoothly  and  well,  the  vessel  having  a  full 
cargo  on  board. 

Heriot. — On  July  17th  Messrs.  Qsbourne,  Graham,  and 
Company  launched  from  their  yard  at  Hylton,  Sunderland,  the 
steel  screw  steamer  Heriot,  which  they  have  specially  built  to 
the  order  of  Messrs.  George  Gibson  and  Company,  of  Leith. 
The  vessel  carries  a  cargo  of  1,8(X)  tons  on  a  moderate  draught , 
her  principal  dimensions  being  235  ft.,  33  ft.  9  in.,  17  ft.  3  in. 
moulded.  Engines  and  boilers  are  being  supplied  by  Messrs. 
Richardsons,  Westgarth,  and  Company  Limited,  Sunderland, 
the  cylinders  being  18^  in.,  30  in.,  49  in.,  by  33  in.  stroke,  with 
one  large  boiler  of  1801b.  pressure.  After  the  launch  the 
Heriot  was  taken  to  the  Scotia  Works  for  her  machinery. 

TJlf. — The  new  steamer  Ulf,  built  by  the  Sunderland  Ship- 
building Company  Limited,  proceeded  to  sea  upon  her  official 
trial.  The  principal  dimensions  are  240  ft.  B.P.  by  36-1  ft. 
breadth  extreme,  by  19  ft.  deep,  classed  100  AJ  Lloyd's.  The 
vessel  is  built  to  carry  2,200  tons  dead  weight.  The  machi- 
nery has  been  supplied  by  the  North-Eastern  Marine  Engineer- 
ing Company  Limited,  Sunderland,  having  cylinders  18  in., 

29  in.,  and  48  in.  by  33  in.  stroke,  steam  being  supplied  by  a 
large  boiler  working  at  a  pressure  of  1801b.  The  trial  was  in 
e\cry  way  satisfactory,  and  a  mean  speed  of  10$  knots  was 
obtained.  The  vessel  has  been  built  to  the  order  of  Messrs. 
A.  O.  Andersen  and  Company,  Copenhagen. 

Armaoistail. — There  was  launched,  on  July  14th.  from 
the  shipbuilding  yard  of  Messrs.  David  and  William  Hender- 
son and  Compiny  Limited,  Partick,  Glasgow,  a  steel  screw 
steamer  of  the  following  dimensions:  Length.  371ft.;  breadth, 

30  ft.  3  in. :  depth  moulded,  27  ft.  6  in.,  which  they  have  con- 
structed to  the  order  of  Messrs.  Frank  C.  Strick  and  Company 
Limited,  London.  The  vessel,  which  has  been  built  to  class 
100  Al  in  Lloyd's  Begistry,  will  have  a  gross  tonnage  of  about 
4,000  tons.  The  machinery,  which  has  also  been  constructed 
by  Messrs.  Henderson,  consists  of  a  set  of  triple-expansion 
engines,  having  cylinders  of  25  in.,  41  in.,  and  67  in.  diameter, 
with  a  stroke  of  45  in.,  and  two  single-ended  boilers  working 
at  a  pressure  of  180  lb.  per  square  inch.  The  vessel  was  named 
the  Armanistau. 

Great  Lakes  Fleet. — On  the  Great  Lakes  of  America  the 
shipbuilding  industry  is  fairly  active.  The  large  vessels 
turned  out  for  use  in  the  ore  trade  are  remarkable  craft  in 
their  way.  Appearance  in  every  case  is  sacrificed  to  handi- 
ness.  Some  of  the  vessels  can.  within  an  hour,  take  on  board 
a  cargo  of  over  7, COO  tons  of  ore,  and  discharge  the  same  in 
six  or  seven  hours.  At  the  present  time  there  are  40  vessels 
of  this  class  under  construction  in  the  Lake  yards,  some  of 
which  will  be  in  commission  this  season,  but  others  will  not 
take  the  berth  until  next  year.  When  all  are  working  the 
total  capacity  of  the  tonnage  available  for  moving  cargoes  will 
be  45,000,000  tons  for  the  open  season.  The  average  size  of 
the  new  fleet  is  about  9.000  tons  each.  The  Elbert  H.  Gary, 
a  new  ore  steamer,  holds  the  record  on  the  Lakes,  having 
cariied  12,033  tons  of  ore  from  Escauaba  to  South  Chicago. 
The  length  of  the  steamer  is  569  ft.,  and  her  beam  59  ft. 
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Abington. — -Messrs.  Murdoch  and  Murray,  Port  Glasgow, 
launched  on  July  20th  a  steel  screw  steamer  of  the  following 
dimensions:  Length,  155  ft.;  breadth,  25  ft.  6  in.;  depth 
moulded,  12  ft.  3  in.;  with  long  quarter-deck,  bridge,  and  top- 
gallant forecastle.  The  vessel  has  been  built  to  the  order  of 
Messrs.  R.  L.  Alpine  and  Company,  Glasgow,  for  their  general 
coasting  trade,  and  has  all  the  most  up-to-date  appliances, 
including  steam  windlass,  steam  steering  gear,  and  steam 
capstan,  and  has  scantlings  in  excess  of  Lloyd's  requirements 
for  their  highest  class.  The  vessel  is  designed  on  fine  lines  to 
carry  about  550  tons  dead  weight.  As  she  left  the  ways  the 
steamer  was  named  Abington,  and  was  taken  in  tow  to  Irvine, 
where  high-pressure  compound  machinery  will  be  supplied  by 
Messrs.  Renfrew  Brothers. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.G.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post, 


1911.  Electric  Haulage. — Will  any  reader  favour  me  with  a  reply  to 
the  following  question  :  What  will  be  the  B.H.P.  and  speed  of 
motor  required  for  an  electrical  main  and  tail  haulage  gear  to  deal 
with  a  maximum  load  of  30  tubs,  each  weighing  8  cwt.  empty,  and 
28  cwt.  full  ?  Incline  1  in  4  against  the  load,  speed  7  miles  per 
hour,  length  of  road  1,000  yards. — Miner. 

1912.  Grinding. — I  have  had  a  small  press  tool  job  in  which  there  are 
twenty  punches,  whose  diameter  is  '07  in.  After  hardening  the  die 
plates  the  holes  have  to  be  ground  out.  This  I  have  done  with 
copper  laps  and  carborundum,  but  the  process  is  terribly  slow. 
Should  be  glad  for  any  information  on  the  subject? — Constant 
Reader. 

1913.  The  Thompson  Patent  Boiler  Front.— Will  some  reader 

kindly  describe  (with  sketches  if  possible)  the  Thompson  patent 
boiler  front? — Vulcan. 

1914.  Drying  Apparatus.— The  air  supply  to  a  drying  apparatus  is 
2,000  cubic  feet  per  minute;  tempei  ature,  72  (leg.  Fah.;  dew 
point,  58  deg.,  therefore  containing  5'3  grains  vapour  per  cubic 
foot,  the  degree  of  humidity  being  61  (saturation  100).  Part  of 
the  air  supply  is  passed  through  a  fire,  and  the  whole  of  it  is  passed 
through  the  material  to  be  dried  ;  after  which  the  temperature  of 
the  air  is  found  to  be  89  deg.,  dew  point  87'4  deg.,  therefore  con- 
taining 13'7  grains  vapour  per  cubic  foot,  the  degree  of  humidity 
being  95.  Now,  what  I  want  to  know  is  :  What  is  the  volume  of 
air  leaving  the  apparatus  ?  Or,  what  amount  of  moisture  has  been 
removed  from  the  material  ?  I  should  be  glad  of  the  help  of  any 
reader  used  to  handling  such  problems. — Namron. 

1915.  The  Locke  Damper  Regulator.— Would  some  reader  kindly 
inform  me  of  the  name  and  address  of  the  makers  of  the  Locke 
damper  regulator  ? — "  Ferro." 

1916.  Efficiency  of  Plant. — If  the  speed  and  power  of  machinery  is 
kept  right  at  a  boiler  pressure  of  75  lb.,  is  there  any  loss  sustained 
by  the  plant  supposing  the  steam  machinery  be  designed  for  a 
higher  pressure  ? — G.  R.  McG. 

1917.  Putting  White  Metal  on  Bearings.— Will  some  reader 

inform  me  the  best  way  to  put  white  metal  on  brass  bearings  for 
heavy  engine  ?  They  are  worn  sideways,  and  I  wish  t  J  put  some 
white  metal  on  and  trim  them  up. — Old  Reader. 

1918.  Engineers  in  the  Navy.— Will  any  reader  inform  me  what 
course  of  study  is  required  to  sit  for  the  Marine  Board  of 
Examinations  to  qualify  for  a  certificate  of  competency  as  second 
and  first  engineer  ? — A.  S.  H. 

1919.  ,:  Knocking"  in  a  Gas  Engine.— Would  any  reader  kindly 
explain  the  cause  of  knocking  at  the  back  end  of  cylinder  of  gas 
engine,  which  is  of  25  H.P.  National  type  ?  I  have  made  the  brasses 
on  crank  end  of  connecting  rod  all  right,  and  the  crosshead  like- 
wise, but  still  the  knocking  continues.  I  have  been  wondering 
whether  it  is  through  the  cam  for  the  exhaust  being  a  little  worn 
or  not. — G.  H. 

1920.  Chain  Manufacturers.— Could  you  oblige  me  with  the  names 
and  addresses  of  two  or  three  chain  makers  ;  those  making  fine 
chains,  such  as  used  with  watch  guards,  but  wove  in  a  mesh  of  say 
eight  loops  in  width  ? — A.  P. 


MISCELLANEA. 


The  Empire  Rolleb  Bearings  Company  have  secured  the 
order  for  196  axle-boxes,  fitted  with  their  roller  bearings,  for 
24  bogie  coaches  for  use  in  suburban  traffic  on  the  Burma 
Railways. 

The  Institute  of  Marine  Engineers.- — The  works  of  the 
United  Asbestos  Company  Limited,  Harefield,  near  Rickmans- 
worth,  were  visited  by  the  members  of  the  above  institute  on 
the  15th  July. 

The  J unior  Institution  op  Engineers. — The  election  is 
announced  of  Mr.  Dugald  Clerk,  M.Inst.C.E.,  the  well-known 
gas  engine  expert,  as  President  of  the  Junior  Institution  of 
Engineers  for  the  ensuing  session. 

The  members  of  the  Civil  and  Mechanical  Engineers'  Society 
visited  the  Motor  Car  Works  of  Messrs.  Clement  and  Talbot 
Limited,  Edinburgh  Road,  Kensington,  W.,  on  the  19th  insf., 
when  a  very  instructive  and  pleasant  afternoon  was  spent. 

Engineering  Standards  Committee. — The  report  on  the 
Effect  of  Temperature  on  Insulating  Materials  (No.  22)  has 
just  been  issued  by  the  committee.  The  report  includes  tests 
carried  out  by  Mr.  E.  H.  Raynor  at  the  National  Physical 
Laboratory,  by  Messrs.  Crompton  and  Company  Limited  at 
Arc  Works,  Chelmsford,  and  by  Messrs.  Siemens  Brothers  and 
Company  Limited,  Woolwich  Works,  London.  The  first  of 
these  tests  were  the  subject  of  a  paper  read  by  Mr.  Rayuor 
before  the  Institution  of  Electrical  Engineers,  and  printed  in 
abstract  in  The  Practicq.1  Engineir  of  March  17th,  1905. 

Structural  Changes  in  Destroyers. — It  is  worth  noting 
one  or  two  changes  which  have  been  introduced  in  the  design 
of  30-knot  destroyers.  One  of  these  changes  has  reference  to  the 
form  of  the  stern,  which  has  given  results  on  trial  and  in 
commission  differing  materially  from  those  of  preceding  boats. 
The  25^-knot  destroyer  Garry  was  the  first  boat  in  which 
Messrs.  Yarrow  introduced  the  change.  The  breadth  amidships 
was  continued  nearly  the  full  width  to  the  stern,  and  a  wide 
counter  thus  extends  considerably  over  the  propellers,  while  the 
rudder  instead  of  being  secured  to  the  stern  has  its  post  as  well 
as  surface  unexposed,  the  former  being  well  within  the  ship,  and 
the  latter  under  the  water-line.  The  keel  is  perfectly  straight 
from  end  to  end,  the  overhang  of  the  stern  requiring  no  special 
support.  On  the  trials,  it  was  found  that  the  vessel  did 
exceptionally  well  in  relatively  shallow  water,  attaining  26^ 
knots,  where  other  vessels  scarcely  exceeded  25  knots.  The  other 
change  has  reference  to  the,  position  of  the  funnels  and  bridge. 
The  boilers  in  a  destroyer  occupy  so  much  room  that  the  bridge 
and  steering  appliances  are  too  far  forward  for  effective  navi- 
gation and  manoeuvring,  and  Messrs  Yarrow  in  the  Austrian 
destroyer  just  tried  have  made  a  change.  The  smoke  from  the 
forward  boiler  is  carried  along  a  horizontal  trunk  for  about 
17  ft.  before  it  enters  the  funnel,  and  the  bridge  is  a  corres- 
ponding distance  further  aft.  This  destroyer,  220  ft.  long,  20  ft. 
6  in.  beam,  and  13  ft.  depth,  carries  100  tons  of  coal,  and  then 
displaces  400  tons.  On  her  trial  with  this  load  she  maintained 
a  speed  of  '28'537  knots  for  three  hours. 

The  art  of  making  diamonds  has  been  given  a  step  forward 
through  a  study  of  the  diamond-bearing  meteoric  iron  of 
Canon  Diablo.  In  a  section  of  this  famous  meteorite  Professor 
Moissan  has  found  numerous  diamonds — both  black  and  trans- 
parent— together  with  graphite  and  phosphorus  and  sulphur 
combined  with  iron.  He  has  also  made  experiments  to  deter- 
mine the  effect  of  silicon,  sulphur,  and  phosphorus.  Iron  Wf(9 
fused  with  a  large  mass  of  sugar  in  a  crucible  in  an  electric 
furnace.  As  soon  as  the  molten  iron  had  become  saturated  with 
carbon — partly  from  the  sugar — a  small  proportion  of  iron 
sulphide  was  introduced,  and  the  crucible  was  plunged  into  cold 
water.  With  rapid  cooling  as  an  essential,  the  carbon 
crystallised  out  from  the  centre  of  the  mass.  The  iron  sulphide 
considerably  increased  the  yield  of  diamond  crystals,  as  did 
also  the  silicon,  but  phosphorus  hud  no  influence. 

"  Every  rope  used  in  the  British  naval  service  from  heaving 
line  to  hawser,  wherever  used  on  board  ship  or  in  dockyard," 
said  the  head  of  a  large  rope  manufactory  recently,  "  ha.* 
woven  into  one  of  its  strands,  for  purposes  of  identification, 
a  coloured  thread.  A  different  colour  is  used  according  to  the 
port  of  manufacture,  red,  blue,  green,  and  yellow  being  adopted 
for  different  ports.  The  presumption  is  that  any  rope  with  the 
coloured  thread  found  outside  of  such  uses  is  in  improper 
hands.  This  custom  has  prevailed  in  the  British  Navy  since 
long  before  the  days  of  Nelson,  as  far  as  I  am  aware.  A 
similar  method  of  identification  is  employed  to  some  extent 
commercially.  Some  railways  mark  their  ropr  in  this  way, 
and  it  is  also  sometimes  employed  for  identifying  ropes  which, 
used  for  the  transmission  of  power  in  operating  machinery  aoA 
in  lighters,  would  be  liable  to  be  stolen." 
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WELSH  AND  OTHER  COAL. 

If  the  energetic  scribes  who  have  tumbled  over  each  other 
in  their  attacks  upon  the  wicked  Germans  for  purchasing 
that  which  no  others  would  buy  could  be  compelled  to 
give  an  answer  to  a  certain  absurdly  simple-looking 
question,  their  performances  would  doubtless  be  no  less 
foolish,  but  far  more  amusing  than  those  on  which  they 
have  been  recently  engaged.  The  question  we  should  like 
to  put  to  them  is,  What  is  coal  ? 

About  half  a  century  ago  the  attempt  to  answer  this 
self-same  question  proved  a  very  costly  legal  business 
both  in  this  country  and  in  Canada.  In  the  year  1850  the 
proprietor  of  an  estate  in  Scotland  let  the  coal  rights  to 
certain  persons  for  a  given  period.  In  a  year  or  two  the 
lessees  were  raising  and  selling  a  substance  which  they 
termed  a  gas  or  cannel  coal.  The  lessor,  however,  con- 
tended that  it  was  no  coal,  but  a  bituminous  shale,  and  a 
source  of  paraffin  oil.  After  a  six  days'  trial  at  Edinburgh, 
during  which  quite  a  crowd  of  scientific  witnesses  were 
examined,  the  jury  decided  that  the  substance  was  coal. 
The  same  question  was  litigated,  but  with  indeterminate 
results,  in  1860,  in  connection  with  the  patent  of  James 
Young  for  manufacturing  paraffin  oil  from  the  aforesaid 
substance,  which  eventually  became  known  as  "  boghead 
coal,"  or  "  bituminous  clay." 

In  Canada,  in  the  year  1852,  a  similar  difficulty  was 
experienced  in  determining  whether  a  certain  mineral 
known  as  "  Albert ite  "  was  coal  or  a  variety  of  asphaltum. 
As  a  result  of  law  expenses,  running  up  to  about  30,000 
dollars,  one  jury  said  it  was  coal,  whilst  another  gave  a 
verdict  in  favour  of  asphaltum. 

According  to  one  definition,  coal  is  "  Any  solid  substance 
infusible  under  its  point  of  ignition  and  containing  suffi- 
cient carbon  to  allow  of  its  continuous  combustion  in  the 
fireplace,  of  an  ordinary  grate."  This,  if  not  clearly 
distinctive,  is  at  anyrate  not  lacking  in  comprehensiveness. 

Coal  is  generally  divided  into  two  main  classes,  and 
described  respectively  as  anthracite  and  bituminous  coal. 
In  each  class  there  are  many  varieties.  The  carbon  in 
high-class  anthracite  may  amount  to  as  much  as  95  per 
cent.       But    such    a    fuel,    though  having  a  very  high 
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calorific  value — it  will  evaporate  about  sixteen  times  its 
weight  of  water: — is  open  to  objection  for  steam-raising 
purposes,  as,  quite  apart  from  its  high  cost,  it  requires  a 
strong  blast,  and  may  be  described  as  a  slow-combustion 
fuel.  The  bituminous  coal  contains  considerable  vola- 
tilisable  material,  and  hence  has  a  tendency  to  the 
production  of  smoke. 

South  Wales  yields  both  anthracite  and  bituminous  coal 
in  many  varieties.  Indeed,  it  may  be  said  that  the  one 
class  passes  imperceptibly  into  the  other.  The  class  or 
sub-class  so  widely  known  and  highly  esteemed  under  the 
name  of  "  Welsh  smokeless  steam  coal"  lias  been  described 
as  a  semi-anthracite  or  semi-bituminous  coal.  Samples 
taken  from  five  collieries  raising  this  coal,  in  Monmouth- 
shire, Merthyr,  and  Aberdare,  gave  on  analysis  from  about 
85  to  90  per  cent  of  carbon  and  4  to  5  per  cent  of 
hydrogen.  The  calculated  calorific  power  ranged  from 
about  14,700  to  16,200  British  thermal  units.  The  fore- 
going represents  the  very  best  smokeless  steam  coal 
obtainable.  Other  varieties  approaching  the  qualities 
indicated,  and  known  by  various  names,  are  raised  in 
enormous  quantities  in  South  Wales.  In  Belgium  they 
have  a  variety  of  semi-anthracite  or  semi-bituminous  fuel, 
known  as  "  Demigras,"'  which  is  a  useful  steam  coal,  but 
inferior  to  the  Welsh  smokeless. 

The  current  prices  of  coals,  as  given  hereunder,  are  as 
quoted  at  the  time  of  writing  in  the  districts  to  which 
they  belong.  They  will  serve  to  illustrate  the  respective 
commercial  values. 

South  Wales:  Anthracite,  of  the  variety  known  as  "  best 
malting — large,"  18s.  9d.  per  ton  ;  best  steam  coal,  12s.  9d. 
per  ton. 

Newcastle:  Best  Northumbrian  steam  coal,  9s.  6d.  per  ton. 

Glasgow:  Best  steam  coal,  8s.  6d.  per  ton. 

In  each  case  the  figure  quoted  is  for  ship-load  quantities. 
A  purchaser  of  a  truck  load  at  a  distance  from  the  places 
named  would  find  the  price  considerably  swollen. 


Railway  Motor  'Buses. — The  remarkable  extensions  of 
electric  tramway  services  in  our  large  towns  has  led  to  a 
large  decrease  of  receipts  on  the  surburban  and  branch 
lines  of  the  railways,  and  the  railway  companies  naturally 
do  not  wish  to  altogether  lose  this  traffic.  The  North- 
Eastern  Railway  Company's  bill,  now  before  Parliament, 
asks  for  power  to  run  motor  cars  under  certain  restrictions. 
The  point  of  departure  must  be  an  hotel  or  station  of  the 
company,  and  the  route  of  the  car  be  approved  by  the 
local  authority  of  the  district.  The  bill  was  before  the 
Select  Committee  of  the  House  of  Lords  on  the  28th  ult., 
and  the  clause  relating  to  the  running  of  motor  'buses 
sanctioned  without  alteration,  and  the  bill  reported  for 
third  reading.  Opposition  was  made  by  the  Newcastle 
and  Hull  Corporations  on  the  ground  that  the  tramway 
service  was  quite  adequate  for  the  needs  of  the  public,  and 
that  there  was  no  demand  or  desire  for  the  projected 
services.  It  will  be  remembered  that  the  Great  Eastern 
Railway  obtained  similar  powers  last  session,  but  of  a 
somewhat  larger  scope. 


Great  interest  was  centred  in  the  attempt  to  break 
the  world's  record  for  the  flying  kilometre  at  Blackpool 
last  week.  The  event  was  a  scratch  race  for  cars  weighing 
not  more  than  1,000  kilos.  The  Blackpool  Corporation 
offered  £100  (in  addition   to  the  prizes  offered   bv  the 


Automobile  Club)  for  the  highest  speed  over  95  miles  an 
hour,  which  was  to  be  increased  to  £250  provided  a  world's 
record  was  made.  There  were  three  competitors — Mr.  C. 
Earp,  who  drove  Mr.  S.  F.  Edge's  90  H.P.  six-cylinder 
Napier;  Mr.  A.  Lee  Guinness,  who  drove  his  100  H.P. 
Darracq ;  and  Mr.  J.  T.  C.  Moore-Brabazon,  who  drove 
Mr.  L.  Carle's  90  H.P.  Mors.  Mr.  Guinness's  times  were 
28  seconds,  24  2-5  seconds,  and  24  2-5  seconds.  Mr.  Moore- 
Brabazon  made  2G  seconds  and  26  2-5  seconds.  Mr.  Earp 
first  covered  the  distance  in  23  1-5  seconds,  then  in  22  4-5 
seconds,  beating  the  English  record.  As  there  was  a  breeze 
blowing  almost  directly  against  him,  he  decided  to  try 
the  other  way.  After  several  attempts  he  succeeded  in 
covering  the  distance  in  21  3-5  seconds,  one-fifth  of  a  second 
behind  the  world's  record.  Another  attempt  was  made, 
and  Mr.  Earp  succeeded  in  equalling  the  world's  record. 


CHEAP   COTTAGE  EXHIBITION. 


There  was  opened  by  the  Duke  of  Devonshire,  on  the 
grounds  of  the  Garden  City,  Letchworth,  Hertfordshire, 
on  the  25th  July,  an  interesting  exhibition  of  cheap 
cottages.  The  idea  emanated  from  Mr.  Strachey,  editor 
of  the  Spectator  and  proprietor  of  the  Count;/  Gentleman 
and  Land  and  Water,  who  has  recognised  the  fact  that 
one  of  the  chief  causes  of  the  migration  to  the  towns  was 
the  want  of  a  cheap  cottage,  and  that  the  present  building 
bye-laws  are  hugely  responsible  for  the  prevailing  condi- 
tions. The  objects,  therefore,  of  the  exhibition  are  twofold 
— to  show  that  the  cheap  cottage  can  be  built,  and, 
secondly,  to  encourage  a  change  in  the  law.  £150  is 
generally  stated  as  the  maximum  to  which  it  is  desirable 
to  go  iii  cottage  construction,  and  we  consequently  find 
the  following  classification  of  exhibits:  — 

Class  I. — First  prize  of  £100  for  the  best  £150  cottage. 

Class  II. — Prize  for  the  best  pair  of  five-roomed  cottages, 
erected  at  a  cost  not  to  exceed  £300. 

Class  III. — Prize  for  best  group  of  three  or  four  cottages, 
cost  not  to  exceed  £35  per  room. 

Class  IV. — Prize  for  best  detached  cottage  or  pair  of 
cottages,  cost  not  to  exceed  £35  per  room. 

These  costs  exclusive  of  architects'  fees  and  builders' 
profit. 

The  success  so  far  of  the  exhibition  is  assured,  there 
being  over  70  exhibits  of  cottages,  about  50  of  which  are 
single,  and  the  remainder  in  pairs  or  groups.  Perhaps 
the  chief  interest  in  the  exhibition  to  the  engineer  is  the 
kind  of  construction  adopted  and  materials  used  in  the 
erection  of  the  exhibits.  There  are  a  number  of  cottages 
built  with  concrete  slabs,  timber  and  concrete,  and  other 
composite  materials,  and  to  mention  one  we  might  point 
to  the  cottage  erected  by  Mr.  J.  A.  Brodie,  M.I.C.E., 
M.I.M.E.,  city  engineer,  Liverpool,  in  which  each  of  the 
sides,  floor,  etc.,  is  made  of  one  concrete  slab,  suitably 
reinforced  with  steel,  and  made  in  a  mould. 

A  large  amount  of  architectural  skill  has  been  displayed 
in  designing  to  produce  suitable  and  serviceable  buildings. 
The  Great  Northern  Railway  Company,  whose  station 
adjoins  the  exhibition,  issue  cheap  return  tickets,  including 
admission  to  the  exhibition. 

To  those  intending  to  give  a  day  for  inspection,  and 
even  to  those  unable  to  do  so,  we  recommend  them  to 
secure  a  copy  of  the  book  of  the  Cheap  Cottage  Exhibition, 
as  it  contains  a  large  amount  of  information,  is  fully 
illustrated  with  numerous  designs  of  the  exhibits,  and  is 
in  reality  a  work  of  art.  The  book  is  neatly  bound  in 
cloth,  contains  nearly  200  pages,  and  can  be  had  at  the 
offices  of  the  County  Gentleman  and  Land  and  Water  or 
the  Garden  City,  347.  Birbeck  Bank  Chambers,  W.C., 
for  the  sum  of  one  shilling. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Junks,  M.A. 

Continued  from  page  1088,  col.  xxici. 

37.  lieavell  Two-stage  Air  Compressors. — The  latest 
design  of  these  compressors,  which  is  intended  to  supersede 
those  already  described,  is  shown  in  perspective  in  fig.  128. 


to  the  belt-driven  single-stage  compressor  shown  in  section  in 
figs  129  and  130.  In  fig.  131  a  sectional  elevation  is  also 
shown  of  the  arrangement  of  motor  and  compressor.  A  con- 
tinuous shaft  passes  through  the  whole  machine,  with  a 
crank  at  each  end  for  the  compressor,  and  on  this  shaft  >a 
mounted  either  the  armature  of  a  continuous-current  motor 
or  the  rotor  of  an  alternating-current  machine.  Single-ended 


t'ifi.  128; 


•AUTOMATIC  UNLOADING  DEVICE 


Fig.  129  Fia.  130. 


There  is  a  motor  in  the  centre,  the  low-pressure  cylinder  compressors  are  also  constructed  by  this  firm  on  the  same 
being  on  the  left  and  the  high-pressure  on  the  right ;  between  \  lines  as  illustrated  in  fig.  132,  who  also  build  single  and 
these  is  an  inter-cooler.   Each  of  these  compressors  is  similar  i  double  ended  portable  compressors,  one  of  the  latter  being 
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Fio.  131. 


Fig.  132. 


Fic.  Is6. 
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shown  in  fig.  133.  These  compressors  have  no  suction 
valve,  air  being  admitted  above  each  piston  by  means  of  a 
port  in  the  latter,  which  coincides  with  a  similar  port  in  the 
top  of  each  connecting  rod,  during  the  suction  stroke  ;  and 
near  the  end  of  this  stroke  the  piston  overruns  the  ports 
cut  through  the  cylinder  wall,  as  shown  in  figs.  129  and  130, 
thus  making  direct  communication  between  the  cylinder  and 
the  inside  of  the  compressor  casing,  which  is  arranged  to 
form  a  suction  chamber.    Messrs.  Reavcll  claim  that  this 


pressure  due  to  the  resistance  of  the  valve  springs.  A 
special  feature  about  the  construction  of  this  quadruples 
compressor  is  the  simplicity  of  construction  and  the  ease 
with  which  the  machine  may  be  dissected  for  examination  or 


l-'io.  138. 


FiO.  130. 


feature  alone  results  in  a  gain  of  at  least  5  per  cent  in  the  .  repair,  for  on  removing  the  nut  which  retains  the  end  capou 

volumetric  efficiency  as  compared  with  compressors  having  .  the  crank  j.in  the  whole  of  the  connecting  rods  and  pistons 

spring-loaded  valves,  the  cylinders  being  filled  with  air  at  can  be  removed  without  the  use  of  a  spanner.     The  method 

atmospheric  pressure  at  each  stroke,  instead  of  a  reduced  |  by  which  the  connecting  rod  can  be  removed  is  clearly 
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shown  in  figs.  134,  135,  and  136.  The  delivery  valves  are 
fitted  at  the  outer  end  of  each  cylinder,  and  they  open 
during  the  compression  stroke  as  soon  as  the  air  has  reached 
the  required  delivery  pressure,  and  through  them  the  air 
passes  to  the  delivery  belt  or  passage  shown,  from  which  it 
may  pass  away  through  any  of  the  four  openings  provided, 
These  valves  are  made  from  steel,  and  are  very  light.  By 
using  a  number  of  valves  to  each  cylinder  their  weight  and 
lift  are  reduced  to  the  minimum,  thus  ensuring  freedom 
from  undue  wear  and  silence  in  working.  This  valve,  with 
seat,  c.ip,  ami  spring,  is  shown  in  fig.  137.  The  annular  part 
of  the  casing,  ligs.  129  and  130,  forms  a  water  jacket. 

Messrs.  Ilea  veil  also  construct  a  type  of  compressor  haviug 
vertical  compound  steam  cylinders  and  horizontal  com- 
pressing cylinders.  One  of  these  is  shown  in  rig?.  138  and 
139. 

(To  be  continual.) 


MECHANICAL  ENGINEERING  MATERIALS: 
THEIR  PROPERTIES  AND  TREATMENT 
IN   CONSTRUCTION.— I. 

By  Edward  G.  lb  Marks,  A. M.I. OK,  M.l.M.K. 


Cast  Iron. 

The  iron  smelter  and  the  iron  master,  as  such,  know  not  cast 
iron.  To  them  iron  is  either  "pig  iron,"  the  product  of  the 
blast  furnace,  or  "  wrought  iron  "  (finished  iron  it  is  some- 
times termed),  the  product  of  the  puddling  furnace,  the 
hammer,  and  the  rolling  mill.  The  finished  products  of 
these  workers  constitute  the  raw  materials  of  the  mechanic  il 
engineer  and  his  associates,  the  iron  founder  and  the  smith. 

The  iron  founder,  however,  is  not  entirely  dependent 
upon  the  blast  furnace,  for  the  engineers'  "scrap  heap" 
affords  him  a  supplementary  source  of  supply, 

Some  years  ago  the  mixing  of  pig  iron  and  scrap,  or  of 
different  varieties  of  pig  iron,  was  not  infrequently  determined 
by  the  furnace  man,  or  cupola  attendant,  aided  only  by  a 
few  hints  from  the  foreman  or  management  concerning  the 
price  quoted  for  the  job,  and  as  to  whether  the  castings 
were  to  be  machined  or  otherwise.  And  whilst  it  is  no 
doubt  still  true  that  in  too  many  foundries  the  practice  is  to 
make  low  first  cost  the  s  le  criterion  in  the  purchase  of  pig, 
and  to  use  the  one  mixture  indiscriminately  for  all  classes 
of  work,  yet  we  have  every  reason  to  congratulate  other 
founders  on  the  skilful  manner  in  which  they  meet  the 
demands  made  upon  them  to  supply  articles  having  very 
varying  properties,  though  all  described  as  being  of  '•  cast 
iron."  If  the  work  has  to  be  turned,  bored,  or  otherwise 
machined,  the  engineer  wants,  and  is  able  to  obtain,  castings 
that  will  tool  easily  and  present  a  good  surface  beneath  the 
skin.  On  the  other  hand  he  may  require  and  can  obtain 
hardness  comparable  to  that  of  flint. 

Pig  iron  is  classified,  for  commercial  purposes,  both  by 
numbers  and  by  the  districts  in  which  it  is  produced.  But 
all  "pigs  "  have  been  and  can  still  be  class  ;d  as  grey,  white, 
or  mottled.  The  grey  is  soft  and  comparatively  tough, 
though  deficient  in  strength ;  it  is  very  fluid  when  melted 
and  makes  excellent  castings.  White  iron  is  strong,  but 
hard  and  brittle;  it  is  well  adapted  for  conversion  into 
wrought  iron  and  steel,  but  not  for  foundry  use.  When 
molten,  white  iron  so  n  thickens  or  loses  its  fluidity.  The 
mottled  variety,  as  the  name  somewhat  implies,  is  a  medium 
bilween  grey  and  white  iron. 

The  commercial  importance  of  the  fact  that  the  pig  iron 
of  different  districts  and  from  various  furnaces  has  very 
varying  qualities  can  be  appreciated  from  the  fact  that  its 
price  ranges  from  about  £2  per  ton  for  low  grade  "  forge  " 
iiualities  (white  iron),  to  about  £5  and  upwards  per  ton  for 
cold  blast  iron  for  chilled  roll  making  and  other  special 
purposes.    It  may  here  be  said  that  though  but  a  small 


quantity  of  iron  is  now  melted  by  the  aid  of  cold  blast,  the 
metal  so  produced  is  generally  considered  superio  ■  to  the 
ordinary  hot  blast  iron,  as  the  latter  absorbs  more  impurities 
during  the  smelting  process  in  the  blast  furnace.  By  the  hot 
blast,  introduced  by  J.  B.  Neilson,  in  the  year  1824,  a  great 
savifig  of  fuel  is  effected  and  a  larger  yield  of  iron  is  obtained 
from  the  ore. 

The  leading  element  in  "  pig,"  other  than  iron  itself,  is 
carbon.  We  find  also  silicon,  phosphorus,  sulphur,  and 
manganese.  The  carbon  exists  in  the  combined  and  in  the 
graphitic  or  uncombuied  form.  Combined  carbon  gives  the 
•' white  iron  "  and  graphitic  carlo. i  the  "grey  iron."  The 
total  quantity  of  carb  n  usually  ranges  from  three  to  four 
per  cent.  In  a  grey  iron  well  adapted  for  foundry  use  not 
less  than  three  per  cent  of  the  orbon  will  generally  be 
found  in  the  graphitic  or  nncombine  1  form.  It  isa  common 
practice  to  divide  grey  or  foundry  pig  into  at  least  three 
classes,  numbered  1,  2,  and  3,  according  to  the  proportion  of 
graphitic  carbon  it  c  mtains.  The  lower  numbeis  have  the 
higher  percentages  of  graphite  and  command  a  higher  price. 
It  should  be  observed,  however,  that  the  No.  1  pig  from  one 
district  or  one  furnace,  may  be  no  better  than  the  No.  2 
from  another  district  or  another  furnace. 

Since  the  pioneer  work  in  that  direction  of  Prof.  'I  homas 
Turner,  of  the  Birmingham  University,  the  first  results  of 
which  were  published  in  the  year  1885,  the  action  of  silicon 
in  cast  iron  has  received  much  attention,  both  in  this  country 
and  in  America.  It  is  now  well  established  that  silicon  plays 
an  all  important  part  in  determining  the  form  in  which  the 
carbon  appears.  Its  action  is  sometimes  described  by  a 
statement  that  silicon  changes  combined  to  graphitic  carbon. 
Another  description  sets  forth  that  with  iron  in  the  molten 
condition  the  carbon  is  wholly  in  the  combined  form  and 
that  the  amount  found  in  the  graphitic  form  in  the  solid 
metal  depends  upon  the  silicon  and  the  rate  of  cooling.  If 
a  casting  <  ools  quickly  the  tilicon  has  no  time  for  the  proper 
performance  of  its  function,  with  the  result  that  the  carbon 
remains  in  the  combined  form,  giving  great  hardness 
associated  with  brittleuess.  And  as  light  castings  cool  quicker 
than  heavy  castings,  it  follows  that  for  the  former  a  higher 
percentage  of  silicon  must  be  employed  if  the  desired  ratio 
between  combined  and  graphitic  carbon  is  to  be  maintained. 

In  his  published  lectures  on  '•  Iron  Founding,"  Professor 
T.  Turner  shows  that  either  too  much  or  too  little  silicon 
res  alts  in  hardness  and  briltleness  of  the  iron.  For  maximum 
softness  he  gives,  as  a  general  figure,  2'5  per  cent  of  silicon. 
On  re,-meltiug  iron  it  usually  loses  about  "2.5  per  cent  of  its 
silicon  and  takes  up  '03  per  cent  of  sulphur  from  the  coke. 
The  result  is  that  after  several  re-meltings  the  iron  so 
hardens  as  to  be  useless  for  general  service. 

The  machine  shop  would  be  happy  to  have  the  castings 
with  all  the  carbon  in  the  graphitic  form,  because  the  softness 
of  the  metal  greatly  facilitates  machining  operations.  But 
for  strength  it  is  necessary  to  have  a  certain  proportion  of 
combined  carbon  present  in  the  metal,  usually  about  h  per 
cent  or  rather  less. 

A  certain  quantity  of  phosphorus  is  desirable  in  foundry 
irons  for  general  service,  as  it  gives  that  fluidity  which 
facilitates  the  production  of  sound  castings  and  also  reduces 
shrinkage.  The  amount  may  vary  from  about  h  to  li  per 
cent,  though  as  it  tends  to  make  the  iron  brittle,  the  lower 
value  must  be  kept  well  in  view  if  general  strength  is  of 
more  importance  than  fluidity. 

Sulphur  acts  in  opposition  to  silicon  in  that  it  assists  the 
formation  of  combined  carbon  with  corresponding  increase  of 
hardness  and  of  shrinkage  on  cooling.  It  is  also  considered 
to  have  a  direct  hardening  influence. 

Manganese  also  tends  to  the  production  of  white  iron, 
though  1  per  cent  of  manganese  is  necessary  in  some 
mixtures  to  give  maximum  strength. 

Professor  Turner  in  the  work  previously  referred  to  gives 
the  following  proportions  for  cast  iron  of  maximum  tensile 
strength  : — 
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Graphitic  carbon 
Combined  ,, 

Silicon   

Phosphorus   

Manganese   


2*50  per  cent. 

50  „ 
1-50 

"55  .. 

i-oo 

•075 


Sulphur 

The  particulars  given  hereunder  concerning  standard 
American  specifications  for  foundry  irons  are  from  the 
"  Report  of  the  British  Iron  Trade  Commission  of  1902." 

TABLE  t — Analyses  of  Foundry  Pig  Irox  by  Various  Makers 


"For  Soft  Iron  not  less  than  2-2  nor  more  than  2*8  per 
cent  of  silicon,  with  preference  for  about  2  4.  Above  2 '8 
silicon  will  make  castings  somewhat  weak  and  open  grained. 
Sulphur  in  no  case  to  exceed  'OS").  Phosphorus  and  manga- 
nese as  before.  For  a  heavy  chill  the  manganese  may 
amount  to  1*25  per  cent." 

The  analyses  of  foundry  pig  iron  given  in  the  adjoining 
Table  I.  have  been  supplied  the  author  by  the  various 
makers  indicated. 


Letter 
indi- 
cating 
maker. 


District  of 
production. 


Description. 


Cleveland 


Cleveland  Foundry. 
Xo.  3  B.S.  Newport. 


Derbyshire  . 


Northamptonshire  .. 


Staffordshire  (North). 


Staffordshire  (South). 


South  Wales  and  Mou-I 
mouth 

Scotch  j 


Yorkshire 
German 


No.  1.  Foundry  

No.  2  „ 

No.  3     „  .  ,.r. 

Xo.  4  „ 
No.  1  „ 

No.  4  „   

No.  1   

No.  2  .    .  j-.  i 

No.  3  „ 

No.  1  Granville  

No.  2       „  .... 
No.  3 

Part  Mine   

All  Mine  

S2,  No.  3  

No.  1  Carron  

No.  3  Special  

No.  3  Soft   

Xo.  3  Foundry  .... 

Xo.  3  Close  

Xo.  3  Hard  

Xo.  1  Gleugarnock 

No.  2      ,  '„'  '■ 

No  3  „ 

Xo.  3  Hard,  Glengar- 

nock 
Xo.  3  Foundrr 


Foundry  Pig   L  . . 

„  III.  ... 


Carbon. 

/ 

Ph<  s- 

QUI  pilLlI  . 

Man- 

Combined 

Graphitic. 

phorus. 

ganese. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

•50 

2-90 

2*00 

1  *50 

'08 

'50 

•20 

3'45 

2*40 

1  '40 

"06 

"50 

91  *99 

•20 

2-90 

2-15 

1-50 

•025 

■60 

92-625 

•08 

3-74 

3*17 

1  -10 

"01 

*S9 

cq*7i 

■12 

3-50 

O  -U 

1  '43 

*02 

*ss 

90*S5 

•24 

3-25 

"'"SO 

1*44 

*03 

'85 

91*39 

•30 

3-10 

2*6S 

1  "44 

'04 

s  "88 

91*56 

1  -ns 

3-275 

2 '370 

1*783 

"007 

•278 

Trace 

3-1 40 

-2,3 

1*7  "i2 

•014 

"M3 

3-25 

-''51 

"83 

■02 

1*51 

c-io 

2 '31 

'88 

"020 

1*22 

2-92 

2*01 

*84 

•03 

1  *03 

■300 

3 -500 

O-250 

I'lOO 

'015 

2*350 

90*485 

■450 

3-100 

2  "01 0 

1*100 

'025 

2 '200 

91*125 

•600 

2-750 

1  *750 

j-150 

"03 

2*000 

91*720 

(3-51 
(3-35 

total 
carbon) 

>!  ) 

3*45 

.  2*85 

1*52 
*40 

■03 
*04 

1*09 
*98 

■50 

3  00 

2-00 

•G8 

•HO 

3-500 

2-800 

■700 

•035 

1*000 

91-825 

•200 

3-460 

2-275 

•701 

•045 

•995 

92*324 

ISO 

3-350 

2-650 

•699  1 

■038 

1-000 

92 -OS  3 

•200 

3-350 

2-150 

•700 

•060 

•908 

92*632 

•280 

3-170 

1-750 

•705 

■065 

•850 

93*180 

!  •  -300 

3-160 

1-570 

•710 

•070 

•800 

93-390 

•20 

3-50 

3-50 

•60 

•04 

1-30 

90-Sti 

"25 

3-25 

3  00 

•60 

•C4 

1*25 

91*61 

•so 

3-25 

2-50 

■60 

•05 

1-25 

92*05 

•35 

3-10 

2-00 

•60 

•06 

1-20 

92*69 

2-50 

1-45 

•05 

1-60 

•30 

3-8  to  4-0 

2  to  2-5 

•3  to  -5 

•03  to  "04 

TOO 

•1  to  "4 

37  to  4-0 

1-8  to  2-5 

6  to  -S5 

•03  to  -04 

•8  to  1-0 

"For  a  Close  Grained  Hard  Iron  the  silicon  must  be 
between  1  2  and  1  "6  per  cent ;  below  1  -2  the  metal  would  be 
too  hard  to  machine,  and  above  T6  it  is  liable  to  be  porous 
unless  much  scrap  is  used.  Sulphur  must  not  exceed  0  095 
per  cent,  and  any  casting  showing  on  analysis  0*115  or  more 
of  sulphur  will  give  cause  for  the  rejection  of  the  entire  mix. 
Above  0*115  per  cent  sulphur  produces  high  shrinkage, 
shortness,  and  1  brittle  hard  '  iron.  For  frictional  wear,  as 
in  brake  shoes,  the  sulphur  may  run  up  to  0-15  per  cent. 
Phosphorus  should  be  kept  below  0-7  per  cent,  unless  for 
thiu  castings.  Manganese  should  not  exceed  0"7  per  cent 
except  for  chilled  work. 

"For  a  Medium  Iron  silicon  to  be  between  1'4  and  2  per 
cent  (1*5  gives  the  best  wearing  result  for  gears).  Sulphur 
preferred  at  -075  to  '08.  No  casting  to  show  on  analysis 
'095.    Phosphorus  and  manganese  as  in  first  case. 

3 


The  following  are  the  makers  represented  by  the  reference 
letters  in  Table  1.  and  in  the  subsequent  Table  II.  of 
hematite  pig  irons  : — 

A — Bolckow,  Vaughan,  and  Co.  Ltd.,  Middlesbrough. 

B — Sir  B.  Samuelson  and  Co.  Ltd.,  Middlesbrough. 

C — The  Clay  Cro^s  Co.,  Clay  Cross,  near  Chesterfield. 

D — Sheepbridge  Coal  and  Iron  Co.  Ltd.,  Chesterfield. 

E — The  Kettering  Iron  and  Coal  Co.  Ltd.,  Kettering. 

F — The  Midland  Coal,  Coke,  and  Iron  Co.  Ltd.,  Newcastle, 
Staffs. 

G — The  Shelton  Iron,  Steel,  and  Coal  Co.  Ltd.,  Stoke-on- 
Trent. 

H — T.  and  J.  Bradley  and  Sons,  Darlaston,  South  Staffs. 
J — The  Ebbw  Vale  Steel,  Iron,  and  Coal  Co.  Ltd.,  Mon. 
K — The  Carron  Co.,  Glasgow. 

L — The  Gleugarnock  Iron  and  Steel  Co.  Ltd.,  Glasgow. 
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M — The  Park  Gate  Iron  nnd  Steel  Co.  Ltd.,  Rotherham. 

N — Gutehoffnungshiitte,  Oberhausen,  llheinland. 

()— The  Glasgow  Iron  and  Steel  Co.  Ltd.,  Wishaw,  N.B. 

The  Glengarnock  Co.  thus  describes  their  "numbers"  : — 
No.  1. — "A  very  soft,  grey,  ductile  iron,  specially  made 
for  working  up  large  quantities  of  scrap  iron  or  hard  pig 
irons,  and  for  producmg  small,  thin,  or  light  castings.  It 
lias  a  minimum  of  shrinkage,  and  is  free  from  chill.'' 

"Where  a  special  'softener'  is  required  to  work  up  large 
quantities  of  scrap  iron  with  a  minimum  of  pig  iron,  the 
company  are  prepared  to  supply  a  No.  1  with  4  per  cent  and 
upwards  of  silicon." 

No.  2. — "Hardly  so  grey  as  No.  ],  but  used  for  the  same 
purposes.  It  will  run  fluid  and  work  softly  even  in  light 
castings,  so  long  as  the  silicon  iti  the  casting  is  not  brought 
under  2|  per  cent. 

No.  3. — "This  is  the  quality  most  used  in  home  foundries, 
where  only  moderate  quantities  of  scrap  iron  are  available. 
It  makes,  when  used  alone,  a  strong  casting,  and  will 
machine  and  finish  well  so  long  as  the  silicon  in  f/<<'  c<tsfin</ 
is  not  brought  under  2  per  cent." 

No.  3  hard. — "This  iron  is  used  where  strong,  heavy,  or 
close  castings  are  required." 

The  same  firm  also  give  the  following  independent 
analysis  of  their  No.  3  pig,  made  by  a  well-known  Scotch 


firm  of  iron  founders  : — 

Sulphur   0-03 

Silicon    2-590 

Manganese    L290 

Phosphorus    0  5G2 

Carbon  (Combined)    0-380 

Carbon  (Graphitic)    2-630 

Iron  (by  difference)    92*517 


100-000 

The  notes  and  analyses  given  hereunder  on  other  "  pig 
irons  "  may  be  of  service. 

An  analysis  (supplied  by  the  makers)  of  cold-blast  pig 
iron  by  Messrs.  T.  and  J.  Bradley  and  Sons,  of  Darlaston, 


South  Staffordshire  : — 

Carbon    3-6 

Silicon    -9 

Sulphur    06 

Phosphorus    3 

Manganese   -7 

The  analysis  of  their  cold-blast  pig  iron  supplied  by  the 
Farnley  Iron  Company  Limited,  of  Farnley  Ironworks,  near 
Leeds,  reads  thus  : — 

Carbon   3  84 

Silicon    1-46 

Sulphur    0-077 

Manganese    1-28 

Phosphorus    0-52 


A  well-known  brand  of  cold-blast  charcoal  pig  iron,  known 
as  "  Lorn  "  iron,  has  been  made  for  many  years  by  Messrs. 
Harrison  Ainslie  and  Company  Limited,  of  Lindal  Moor, 
near  Ulverston,  North  Lancashire.  In  addition  to  cold 
blast,  charcoal  is  used  in  place  of  coke  in  the  blast  furnace. 
The  smelting  process  is  effected  very  slowly,  and  the 
ore  used,  chiefly  red  hematite,  is  very  pure.  In  sending 
the  author  the  analyses  given  hereunder,  taken  quite 
independently  of  them  many  years  ago,  the  makers  state 
that  as  there  has  since  been  no  change  in  the  method  of  the 
manufacture  of  the  iron,  such  analyses  will  fairly  well 
represent  its  present  composition.  They  point  out,  how- 
ever, that  "  from  a  long  experience  it  has  been  shown  in 
order  to  find  out  the  true  value  of  this  iron,  it  is  best  to  try 
it  rather  than  be  guided  by  analyses,  for  its  very  slow 
manufacture  would  appear  to  give  it  a  quality  which  the 
analyses  do  not  reflect." 


"  Lorn  "  Pig  Iron. 


White. 

Mottled. 

Grev. 

Carbon,  graphitic 

.    1  82  .. 

.  2-54 

Carbon,  combined  ... 

..  3-43  . 

.    150  .. 

.  1-55 

..    -19  . 

.    -53  .. 

.  1-14 

Phosphorus   

•065  .. 

.    -07  .. 

.  '05 

•004  . 

.    -004  .. 

.  -oo.-> 

039  . 

.    -05  .. 

.  -06 

The  "  Lorn"  pig  irons  have  been  described  as  "unexcelled 
and  probably  unequalled."  It  is  scarcely  necessary  to  add 
that  they  are  not  low  in  purchase  price. 


TABLE  II.— Analyses  of  Hematite  Pig  Iron  bt 
Various  Makers. 


Letter 

indicating 

maker. 

District 
of 

production. 

Descrip- 
tion. 

Carbon. 

Com-  Graphi- 
bined.  !  tic. 

Silicon. 

Phos- 
phoru-'. 

Sulphur 

Man- 
ganese. 

A 

Cleveland  . . 

Hematite, 

foundry 

•40 

3-10 

1-75 

•05 

■10 

1-00 

J 

South  Wales 

and 

Monmouth 

Hematite. 

•50 

3-00 

2-00 

•06 

•06 

•25 

N 

German  

,,  I. 

•1  to  -4 

37  to  4-0 

2-0  to  2-5 

•07  to  -09 

■02  to  -04 

l-0tol-l 

O 

Scotch  .... 

•46 

2-30 

•043 

■020 

DO.') 

4 

* 

* 

* 

* 

In  connection  with  the  whole  of  the  foregoing  analyses  it 
is  of  interest  to  briefly  consider  the  general  class  of  iron  ores 
occurring  in  various  districts. 

The  variety  of  iron  ore  known  as  htematite,  or  hematite — 
an  oxide  of  iron— occurs  as  "red  hematite  "  (which  is  very 
free  from  phosphorus  and  sulphur),  chiefly  in  North 
Lancashire  and  Cumberland,  in  this  country.  As  "  brown 
hematite  "  it  is  found  in  Glamorganshire,  the  Forest  of 
Dean,  and  the  shires  of  Northampton,  Leicester,  and  Lincoln 
Brown  hematite  is  one  of  the  principal  iron  ores  of  France 
and  Germany ;  brown  hematites  obtained  from  Spain  are 
generally  of  great  purity.  A  class  of  this  ore,  known  as  "  bog 
iron  ore  "  or  "  limonite,"  usually  contains  phosphorus  in 
considerable  quantity.  "  ('lay  ironstone,"  a  carbonate  of 
iron,  constituting  the  main  supply  of  ore  in  this  country,  is 
found  in  Scotland,  North  and  South  Wales,  Staffordshire, 
and  in  the  shires  of  York,  Derby,  Warwick,  Salop ;  the 
variety  known  as  "  blackband "  is  worked  in  the  West  of 
Scotland  and  North  Staffordshire.  In  America  the  chief 
iron  ores  consist  of  "  magnetites  "  (a  variety  of  oxide  of  iron 
known  also  as  "  magnetic  iron  ore  ")  and  hematites,  including 
the  class  known  as  limonite,  previously  referred  to.  In 
Sweden  iron  is  produced  chiefly  from  magnetite. 

(To  be  continued.) 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  Julv  27  th, 
1905  :— 

Aberdeen. — First  class :  J.  Lawrence,  J.  A.  Geddes,  A.  Mowat,  J. 
Diack.    Second  class:  R.  G.  Watson,  A.  G.  Barnett. 
Cardiff.- — Extra  first  class  :  T.  C.  Phillips. 

Greenock. — First  class  :  D.  MacDonald.    Second  class  :  A.  Smith. 

Hull. — First  class  :  C.  Middleton,  E.  W.  Nicholson,  A.  Robertson. 
Second  class  :  J.  C.  Cooper. 

Liverpool. — First  class  :  J.  A.  Cretney,  A.  Jordan,  H.  C.  Jones,  E. 
J.  Bucknall.  Second  class  :  J.  C.  Walsh,  W.  G.  Dunlop,  P.  D. 
McKenssie,  E.  Denton,  R.  Hill,  J.  A.  Steel. 

London. — First  class :  R.  E.  Nicholls,  H.  Vine,  E.  Mcintosh,  H. 
Hicks,  J.  Savage.  Second  class:  T.  Brady,  T.  G.  Wren,  E.  E. 
Squirrel! 

Londonderry. — Second  class  :  F.  G.  Armstrong. 

North  Shields.— Second  class :  J.  G.  Petersen,  T.  G.  Patton. 

Sunderland. — First  class :  W.  Maloue,  S.  H.  Jepps.  A.  Strachan,  S. 
Meldram,  C.  H.  Jackson,  J.  Robsou.  Second  class:  W.  Macdonald,  E. 
V.  Tait,  T.  J.  Hosken,  L.  Foster. 
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FERRO-CON CRETE  AND  SOME  OF  ITS  MOST 
CHARACTERISTIC  APPLICATIONS  IN 
BELGIUM. 

The  above  is  the  title  of  a  paper  read  by  Mr.  Ed.  Noaillon 
before  the  Liege  meeting  of  the  Institution  of  Mechanical 
Engineers.  He  gave  the  reasons  which  have  aided  towards  its 
rapid  introduction  into  constructional  work.  These  include  its 
economy  in  cost,  its  resistance  to  fire,  non-affection  from 
atmospheric  conditions,  the  ease  with  which  the  material  can 
take  any  desired  form,  its  homogeneity,  rapidity  of  execution, 
impermeability,  and  great  rigidity. 

One  important  feature  is  that  the  iron  or  steel  built  into 
the  concrete,  even  if  introduced  in  a  rusty  condition,  recovers 
its  natural  tint,  and  this  is  due  to  the  chemical  action  of  the 
cement  probably  forming  a  protective  coating  of  silicate  of 
iron. 

Concrete. — The  proper  mixing  of  the  ingredients  is 
essential,  especially  as  to  choice  of  cement.  According  to  the 
nature  of  the  work  the  concrete  contains  from  350  lb.  to 
700  lb.  per  cubic  yard. 

Metal. — The  metal  almost  exclusively  used  is  mild  steel 
having  a  tensile  strength  of  27  tons  per  square  inch.  Round 
bars  are  generally  employed,  as  they  facilitate  escape  of  air, 
although  it  gives  the  least  coefficient  of  adhesion.  The  con- 
struction of  the  centering  for  structures  is  very  important. 


sn 


TTtip 


yyi 


Fio.  1. 


Fio.  2. 


The  only  method  of  ascertaining  tha  strength  of  a  finished 
-tincture  is  to  measure  the  deflection  under  given  loads. 

The  principles  of  construction,  as  summed  up 
by  Professor  Rabut,  arc  of  such  value  that  we  give  them  in 
full:  — 

1.  No  connections  should  be  made  of  iron  to  iron,  as  the 
concrete  itself  holds  the  parts  together  in  the  most  economical 
manner. 

2.  At  least  two  distinct  systems  of  re-inforcemeut  should  be 
used,  the  one  system  to  take  up  the  tensile  stress,  and  the  other 
to  take  up  the  shearing  stresses  in  the  concrete;  when  it  is 
necessary,  a  third  system  should  be  used  to  take  up  the  com- 
pressive, stresses. 

3.  To  so  arrange  the  re-inforcement  that  the  separate  mem- 
bers may  be  stressed  ill  the  direction  of  their  length,  so  that 
the  stresses  produced  between  the  iron  and  the  concrete  shall 
be  tangential  and  not  normal  to  the  axis  of  the  members  of 
the  re-inforcement. 

4.  To  profit  by  all  means  of  increasing  the  homogeneity  of 
the  various  parts  of  the  structure.  This  may  be  done  by  pro- 
longing the  iron  parts  of  one  portion  of  the  structure  into  the 
thickness  of  the  concrete  of  the  adjoining  portions,  at  a 
negligible  cost ;  while  the  construction  of  rigid  joints  in  a 
metallic  structure  is  very  expensive. 


Fio.  3. 


Fio.  4. 


5.  On  the  other  hand,  advantage  should  be  taken  to  the 
utmost  extent  of  the  homogeneity  thus  obtained  to  economise 
materials. 

6.  In  view  of  this  homogeneity  sudden  alterations  in  the 
cross  section  of  the  parts  should  be  avoided,  as  the  parts  tend 
to  assist  one  another  and  to  distribute  the  stresses,  the  con- 
stitution of  ferro-concrete  being,  so  to  speak,  democratic. 

Parts    Resisting    Bending    Stresses  These 

comprise  chiefly  beams  aud  platform  beams.  The  beam  is 
therefore  composed  of  a  rib  and  part  of  platform  on  each  side 
ill  the  form  of  a  T.  Numerous  tests  made  show  that  the 
mutual  adhesion  is  not  of  lower  value  than  the  shearing  co- 
efficient of  concrete  itself.  Temperature  has  no  influence,  as 
the  coefficients  of  expansion  for  iron  and  concrete  are  prac- 
tically the  same.  The  shearing  stress  should  neither  over- 
come the  adhesion  of  the  metal  to  the  concrete  nor  shear  the 


rib  of  the  beam.  To  fulfil  the  first  condition  the  metal 
framework  must  be  formed  of  such  a  number  of  bars  that 
their  surfaces  in  contact  with  the  concrete  shall  be  large 
enough.  To  avoid  shearing  of  the  rib  special  stirrup-shaped 
bars  are  used,  which  join  together  the  two  members.  These 
serve  the  purpose  as  tension  liars  in  the  web  of  a  lattice 
girder,  and  the  duty  of  the  compression  bars  is  fulfilled  by 
the  couerete  of  the  rib.  Fig.  1  is  the  transverse  section  of  a 
beam  built  on  the  Hennebique  system.  The  stirrup,  it  will  be 
seen,  consists  of  a  flat  bar  bent  with  the  two  ends  in  the  form 
of  claws.  Fig.  2  is  a  cross  section  of  a  beam  on  the  Coignet 
system. 

When  the  beams  have  no  continuous  platform  at  their  upper 
part,  they  ought  to  be  provided  with  compressive  re-inforce- 
meat  or  be  banded. 


Fir;.  5. 


Fig.  3  shows  a  longitudinal  section  of  a  part  of  a  beam  on 
the  Hennebique  system.  It  will  be  noticed  that  half  the  bars 
composing  the  lesser  re-inforcement  rise  to  the  top  at  the 
supports,  resisting  at  the  same  time  the  tendency  to  slide  and 
also  the  moment  of  shearing  at  the  junction.  Fig.  4  repre- 
sents a  portion  of  a  beam  built  on  the  Perrand  and  Dumas 
system.  The  attachments  are  formed  of  a  trellis  of  flat  strips 
bent  obliquely.  This  has  the  disadvantage  of  giving  a  mini- 
mum perimeter  to  the  section  of  the  iron  work  at  the 
supports.  A  simple  system  advocated  by  the  author  of  the 
paper  affords  a  re-inforcement  of  canal  resistance,  and  offers 
every  security  for  resistance  to  sliding.  Fig.  5  shows  its 
application  to  a  beam  without  fixed  ends.  For  a  span  of 
moderate  amount  the  re-inforcement  consists  of  bars  of  three 
different  lengths.  Pins  are  shown  at  the  points  a  and  b;  they 
are  of  great  importance,  for  they  represent  the  placing 
between  the  oblique  parts  of  bars,  which  may  be  considered 
as  the  diagonal  of  the  web  of  a  lattice  girder,  and  the  con- 
crete lying  between  a  and  //,  which  is  analogous  to  the  com- 
pression bars. 

The  Floor  Platform. — It  is  necessary  to  ascertain  to 
what  extent  the  concrete  is  in  tension  in  a  floor  platform. 
Mens.    Considere   has   shown  that   ferro-concrete   can  extend 


m^\\\\\VvV\\^ 
Fig.  6. 


without  cracking  until  the  re-inforcement  reaches  its  limit  of 
elasticity,  and  that  the  part  of  the  resistance  due  to  the  con- 
crete attains  after  the  first  extension  a  value  which  remains 
constant  until  rupture  occurs. 

Precautions  against  cracks  must  be  taken  when  gauging, 
ramming,  etc.  The  tension  of  the  re-inforcement  of  a  plat- 
form varies  with  the  law  of  deformation,  but  is  very  uncertain. 

Platforms,  like  beams,  are  very  often  fixed  or  continuous, 
requiring  re-inforcement  in  the  upper  layer.  In  order  to 
ensure  regularity  of  erection,  two  systems  of  bars  are  some- 
times bound  together  at  crossing  points  by  means  of  iron 
wire. 

For  surfaces  of  small  dimensions  expended  metal  can  be 
used  as  the  re-inforce ;  perfect  securing  is  then  obtained  for 
the  necessary  adhesion,  and  poor  concrete  may  be  employed. 
This  method  is  recommended  for  foundation  blocks. 

Pieces  for  Resisting-  Compression 
Stresses. — Columns  are  usually  made  of  square  section  to 
facilitate  centering,  and  usually  the  re-inforcement  consists  of 
four  longitudinal  bars  placed  near  the  four  angles,  joined  at 
intervals  by  cross  ties. 

The  calculation  of  the  re-inforcemeut  is  empirical,  for  the 
determination  of  the  strain  is  first  of  all  affected  by  the  un- 
certainty regarding  the  law  of  deformation  of  the  concrete, 
since  it  is  directly  proportional  to  the  latter.    The  resistance 
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to  buckling  and  to  crushing-  is  much  increased  by  the  use  of 
concrete  very  rich  in  cement. 

Banded  Concrete. — 'I he  re-iaforcing  of  concrete 
against  compression  has  been  revolutionised  by  the  introduc- 
tion of  banded  concrete,  invented  by  M.  Considere.  He  has 
shown  that  metal  employed  under  the  form  of  bands  has 
increased  the  efficiency  2'4  times  for  compression.  This 
system  has  the  advantage  that  the  concrete  covering  the  bauds 
shells  off  long  before  the  safe  limit  of  compression  lias  been 
reached. 

Parts  Submitted   to  Complex   Stresses. — 

Great  uncertainty  exists  as  to  the  most  rational  method  of  re- 
inforcing a  concrete  vault.  The  best  guide  is  experience, 
translated  as  well  as  possible  into  empirical  rules. 

The  author,  in  concluding  his  paper,  referred  to  the  example 
of  re-inforced  work  on  the  dome  of  the  Central  Railway  Station 
at.  Antwerp,  the  Eenommce  Hall  at  Liege,  and  the  widening 
of  La  Boverie  Bridge  at  Liege,  etc.  At  this  latter  the  width 
has  been  increased  from  321  ft.  to  46  3  ft.  by  means  of  two 
platforms  corbelled  out  at  each  side. 

The  illustration,  fig.  6,  is  a  vertical  section  through  the 
centre  of  the  bracket.  The  corbelling  is  carried  out  by  a 
platform  5  9  in.  thick,  supported  at  intervals  of  6  56  ft.  by 
brackets  118  m.  thick  by  19  7  in.  in  height  at  the  back.  The 
tie  bars  crossing  the  roadway  and  secured  to  the  metal  part 
of  the  re-inforced  brackets  are  clearly  seen.  The  platform, 
which  is  supported  by  the  brackets,  is  calculated  for  a  dis- 
tributed load  of  8()lb.  per  square  foot,  and  was  tested  up  to 
1601b. 


THE  NEW  SIX-WHEELED  COUPLED  BOGIE 
EXPRESS  LOCOMOTIVE  OF  THE  LONDON 
AND  NORTH-WESTERN  RAILWAY  CO. 

For  the  purpose  of  hauling  their  heavy  express  trains  over 
the  exceptionally  severe  gradients  on  the  section  of  railway 
between  Crewe  and  Carlisle,  on  which  stretch  of  line  is 
encountered  the  well-known  Shap  Fells — a  climb  of  about 


of  the  engine  is  carried  on  a  four-wheeled  radial  truck,  the 
centre  of  which  is  fitted  with  a  radial  axle  box  and  side 
controlling  springs.  The  boiler  barrel  has  a  length  of 
12  ft.  7$  in.,  and  a  maximum  diameter  outside  of  5  ft.  2  in., 
the  thickness  of  plates  being  fin.  The  total  heating 
surface  is  2,041  square  feet,  to  which  the  tubes  contribute 
1,908  square  feet,  and  the  firebox  the  remaining  133  square 
feet.  There  are  299  tubes,  each  £  in.  in  diameter  (outside;, 
the  length  between  tube  plates  being  13  ft.  The  grate  area 
is  25  square  feet.  The  centre  line  of  the  boiler  barrel  is 
"  pitched"  8  ft.  7  in.  above  rail  level,  whilst  the  top  of  the 
chimney  is  no  less  than  13  ft.  4|  in.  from  the  rails.  The 
total  wheel  base  of  the  engine  is  20  ft.  8J  in.,  and  the  total 
wheel  base  of  engine  and  tender  is  4-8  ft.  44_  in.  The  engine, 
in  working  order,  weighs  65  tons  15  cwt.,  this  being 
distributed:  On  the  truck  wheels,  19  tons;  on  the  driving 
wheels,  18  tons  5  cwt.  ;  on  the  intermediate  wheels,  15  tons 
5  cwt.  ;  and  on  the  trailing  wheels,  >13  tons  5  cwt.  The 
tender,  which  runs  on  six  wheels,  has  a  water  capacity  of 
3,000  gallons,  and  carries  0  tons  of  coal.  It  is  constructed 
entirely  of  steel,  and  is  fitted  witli  the  "  pick-up  "  apparatus 
I'm'  taking  water  whilst  I  ravelling,  the  water  scoop  being 
worked  from  the  foot  plate  by  a  hand  wheel  and  double- 
threaded  screw.  In  running  order,  the  tender,  which  lias 
a.  total  wheel  base  of  13  ft.  0  in.,  weighs  37  tons,  distributed  : 
On  the  front  wheels,  12  tons;  on  the  middle  wheels, 
12  tons  5  cwt.  ;  and  on  the  trailing  wheels,  12  tons  15  cwt. 
The  total  weight  of  the  new  "  Experiment  "  class  of  six- 
wheeled  coupled  bogie  locomotives  of  the  London  and 
North-Western  Railway  Company  is,  therefore,  102  tons 
15  cwt.,  and  no  little  interest  is  being  taken,  in  order  that 
it  may  be  seen  whether  the  same  success  attained  by 
Mr.  George  Whale  in  his  "  Precursor  "  class  of  locomotive, 


LONDON   AND   NORTH-WESTERN   RAILWAY   EXPRESS    LOCOMOTIVE  •"  EXPERIMENT." 


I  in  75  for  nearly  four  miles — the  London  and  North- 
Western  Railway  Company  some  short  time  ago  put  in 
hand  the  construction,  at  their  Crewe  works,  of  a  new 
type  of  six-wheeled  coupled  bogie  locomotive,  the  first  of 
which  was  completed  in  May  last,  and  an  illustration  of 
which,  by  the  courtesy  of  Sir  Frederick  Harrison,  the 
general  manager  of  the  London  and  North-Western  Railway 
Company,  we  are  enabled  to  reproduce  here- 
with. The  locomotive  lias  very  appropriately  been  named 
"  Experiment,"  and  given  the  same  number — -66 — as  that 
borne  by  Mr.  Webb's  "  Experiment "  locomotive  of  the 
three-cylinder  type.  The  six  coupled  wheels  have  each  a 
diameter  of  6  ft.  3  in.,  with  tyres  3  in.  thick,  whilst  the 
truck  wheels  are  3  ft.  9  in.  in  diameter.  The  cylinders  are 
19  in.  diameter  by  26  in.  stroke,  and  are  placed  between 
the  frames,  Joy's  valve  gear  being  used.    The  leading  end 


for  the  heavy  express  traffic  south  of  Preston,  will  also 
result  from  the  operation  of  this  later  type  of  express 
locomotives  over  the  northern  sections  of  the  London  and 
North- Western  Railway. 


Thk  North-Western  State  Railway  of  India  have  got 
Government  approval  to  order  125  locomotives,  50  third-class 
bogie  carriages,  and  1,600  wagons,  and  the  orders  will,  as 
usual,  pass  through  the  India  Office.  This  is  in  addition  to 
176  engines  and  2,000  wagons  now  under  order,  and  to  be 
delivered  by  the  end  of  next  year.  This  large  addition  to 
rolling  stock  for  the  largest  of  the  State-worked  railways  of 
India — the  rail  mileage  being  3,951  miles — has  been  necessitated 
by  the  great  development  of  traffic  in  recent  years.  Since 
1900  the  goods  tonnage  has  increased  23  per  cent  and  the  haul 
per  ton  has  gone  up  from  131  to  302  tons,  which  alone  estab- 
lishes the  need  for  the  new  rolling  stock. 
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" THE  TRUE  AND  FIRST  INVENTOR." 

Much  of  the  controversy  respecting  the  ownership  of  an 
invention  that  has  been  under  the  consideration  or  lias  been 
worked  upon  by  more  than  one  individual  arises  from  a 
want  of  information  and  clear  understanding  as  to  the 
requirements  of  the  law  concerning  the  personage  legally 
known  as  the  "  true  and  first  inventor." 

It  is  almost  impossible  for  an  invention  of  great  moment 
and  involving  many  parts  in  its  construction  to  be  carried 
through  without  one  or  more  persons  being  concerned 
therein,  who  may  not  necessarily  have  the  slightest  interest 
ur  title  to  that  which  is  ultimately  produced.  It  is  a 
Common  failing  on  the  part  of  a  draughtsman  or  designer 
to  conclude  that  when  he  has  set  down  properly  on  paper, 
and  worked  out  the  details,  and  prepared  working  drawings 
of  that  which  was  in  the  inventor's  mind,  that  he  has  then 
had  a  share  in  inventing  that  which  he  has  drawn,  and 
ofteiitinie's  sets  up  a  claim  for  recognition  as  being  a 
cu-inventor  or  joint  inventor  with  the  person  who  originally 
instructed  him  or  set  him  in  the  path  along  which  he 
travelled. 

The  model  maker  is  called  upon  to  carry  out  an  idea 
from  crude  sketches  supplied  him  or  from  conversations 
and  disjointed  instructions  received  from  the  patentee,  but 
he  is  only  engaged  because  he  is  a  model  maker,  and 
because  it  is  his,  usual  business  to  interpret  .and  give 
concrete  form  to  the  ideas  wdiich  inventors  consult  him 
upon.  For  such  a  person  to  make  a  claim  to  an  interest 
in  the  ipateht  for  that  which  lie  has  made  would  be  to 
demand  in  effect  double  payment  for  the  work  that  he 
was  instructed  to  carry  out.  Notwithstanding  this  question 
of  double  payment,  we  have  known  unscrupulous  persons 
make  claims  against  those  who  had  instructed  them,  and 
ultimately  get  by  idle  threats  an  interest  they  could  not 
secure  )>y  any  legal  process. 

It  is  one  of  the  most  elementary  conditions  concerning 
the  patent  that  the  grant  shall  be  to  the  true  and  Hist 
inventor,  it  having  been  laid  down  and  sustained  on  many 
occasions  that  "  if  the  patentee  has  not  invented  the  matter 
or  thing  of  which  he  represents  himself  to  be  the  inventor, 
the  consideration  of  the  royal  grant  fails,  and  the  grant 
consequently  becomes  void.  And  this  will  not  be  the  less 
true  if  it  should  happen  that  the  patentee  has  invented 
some  other  matter  or  thing,  of  which  upon  a  due  repre- 
sentation thereof  he  might  have  been  entitled  to  a  grant 
of  the  exclusive  use." 

A  recent  summary  in  connection  with  an  unsuccessful 
patent  action  is  instructive  in  this  respect,  and  is  as 
follows:  "One  of  the  plaintiff's  witnesses  proved  that  he 
had  made  the  improvement  which  was  the  subject  of  the 
patent  while  employed  in  their  workshop.  The  patent  was 
consequently  held  to  be  invalid." 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  intention  will  be  found  under  the  list  of  "Becently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

15221    J.  FALCONER.    Turnip  cutter. 

15482  G.  PORTLOUS  and  J.  VICKERS.  Pea,  beans,  and 
rice,  etc.,  cleaning  and  polishing  machines. 

15557    J.  S.  WYATT.    Time-saving  grain  discharger. 

15581  A.  KOREN,  jun.  Watering  system  for  gardens,  helds, 
etc.* 


Arms  and  Ammunition. 


15263    G.  HAGEN.    Magazine  rifles.* 

15564  A.  T.    COCKING  and    KYNOCH  LTD.  Smokeless 

powder. 

15565  A.  T.   COCKING  and  KYNOCH  LTD.  Smokeless 

powder. 

15566  A.   T.  COCKING  and  KYNOCH  LTD.  Smokeless 

powder. 

15583    FRIED.  KRUPP  AKT.-GES.    Brake  mechanism  for 
ordnance.* 

15601    C.   FREEMAN.    Automatic  lire-arms* 


Bottles,  Glass,  &c. 


15141    HENRY  MARLES.    Bottle  stoppers. 

15248    THE  WORCESTER  ROYAL  PORCELAIN  CO.  LTD., 

and  T.  P.  EVANS.    Balance  covers  for  hot-water 

jugs,  etc. 

15333    M.  V.  BEARD.    Non-refillablc  bottle. 

15419  R.  SINCLAIR  and  J.  D.  HAGGIE.  Supporting  frames 
or  racks  for  storing  bottles  and  jars. 

15429  J.  A.  F.  FIELD.  Bottles,  jugs,  etc.,  for  liquid  or  semi- 
liquid  substances.* 

15449    J.  DOWELL.    Feeding  bottles. 

15452    F.   W.  BUND.    Producing  marbled  effects  on  glass, 

porcelain,  etc. 
15469    J.  WATSON.    Bottle-washing  brush. 
15487    W.  SCOTT.    Filling  bottles  with  aerial  liquids. 
15560    W.  P. GIBBONS.    Glass'  melting  furnaces. 

15588  R.  F.  CAREY.    Stand  for  bottles  containing  aerated 

liquids,  etc. 

15589  R.  F.  CAREY.    Vessels  containing  aerated,  etc.,  liquids. 


Building  and  Construction. 


15132    S.  B.  A.  STEPHEN.    Chimney  pots.* 
15162    A.   SENN.    Hot-house  roofs.* 

15166  A.  J.  BOULT  (C.  Weber,  U.S.A.).    Chimneys,  shafts, 

etc.* 

15167  J.  H.  SHEPHERD.  Trenches.* 

15169    G.   E.  and  H.  J.  CLARE.    Construction    of  concrete 
buildings. 

15268  A.  P.  BOSSERT.    Roof,  wall,  and  like  tile  and  slabs.* 

15269  A.  P.  BOSSERT.  Roof,  wall,  and  like  tile  and  slabs.* 
15320    M.  H.  BOULTON.    Fixing  tiles,  etc.,  on  walls  without 

cement. 

15325    L.  ROSENBAUM.    Manufacture  of  artificial  marble. 
15348    W.  MACGOWAN.  Windows. 
15350    J.   LAMBERT.    Sash  fastener. 

15384    M.  HESS.    Elevator  and  conveyer  apparatus  for  build- 
ings.* 

15447    B.BEAUMONT.    Sash  fastening  and  ventilating  appli- 
ance for  windows. 
15471    J.  WATTS.    Mechanism  for  excavating  clay,  etc. 


15476    J.  JACKSON.    Lifts  or  elevators. 

15490    W.  KNOWLES.    Manufacture  of  flags,    blocks,  etc., 

from  cement. 
15506    A.  ROBERTS.    Tile,  etc.,  presses. 

15519    W.   KENNEDY   and   J.  A.    JOHNSTON.  Window 

screens.* 

15525  G.   BARKER.    Bridges  and  viaducts. 

15526  G.  BARKER.    Overhead  tracks,  roadways,  etc. 
15534    F.  TRIER.    Means  for  cutting  stone,  etc.* 

15558    G.  W.  and  H.  MARTIN.    Lift  and  trolley  combined. 
15563    J.  SMITH.  Doors. 

15532    W.  HOFFMEISTER,  H.  HINDT,  E.  EIFLER,  and 

A.  WINTHER.    New  paint  or  composition. 
15593    E.  GELIUS.    Stone  saw  blades* 


l Chemistry  and  Photography. 

15170  C.  D.  ABEL  (Aut.-Ges.  fur  Anilin-Fabrikation,  Ger- 
many). Manufacture  of  colour  lakes  and  dyestufis 
therefrom. 

15185    C.  L.  A.  BRASSEUR.    Multi-colour  photography. 

15214  J.  H.  P.  GILLARD  and  H.  H.  MOLYNEAUX.  Pro- 
duction of  light  sensitive  emulsions. 

15262  G.  BESTON.  Rocking  apparatus  for  photographic 
development,  etc. 

15295  O.  IMRAY  (Farbwerke-vormals  Meister  Lucius  and 
Pruning,  Germany).  Manufacture  of  6  ortho-oxy- 
mono-azo  dyestufis. 

15308  W.  E.  LAKE  (W.  H.  Rowley,  U.S.A.).  Manufacture 
of  subhydroxide  of  lead  and  apparatus  therefor. 

15341    J.  H.  BRIGGS.    Focussing  device  for  magazine  cameras. 

15353  H.  G.  MONSON.  Rendering  natural  phos2)hatea  readily 
assimible  by  plants. 

15367  T.  C.  KING.  Purifying  and  nodulising  metalliferous 
materials.* 

15372    J.  DOUGE.    Regaining  the  solvents  of  nitro  cellulose  I 

in  manufacture  of  artificial  silk.* 
15398    J.  F.  BENNETT  and  G.  MASTIN.    Manufacture  of 

pigments.* 

15410    W.    tcOBERTSON.    Generating  sulphur  fumes. 

15456    A.  ZIMMERMANN  (The  Chemische  Fabrikauf  Actien 

vorm.    G.    Schering,    Gprmany).       Manufacture  of 

benzoylalkylamincetlianols. 
15465    A.  G.  KNIGHT.    Portable  chemical  fire  extinguishers.* 

15514  C.  HANNING.    Separating  matters  in  suspension  from 

liquids. 

15515  O.  IMRAY  (Farbwerke  vormals    Meister  Lucius  and 

Bruning,  Germany).  Manufacture  of  A -cyclogeramic 
acid  and  derivates  therefrom. 

15517  FABRIQUES  DE  PRODUITS  DE  CHIMIE  ORGAN- 
IQUE  DE  LAIRE.  Manufacture  of  products  of  con- 
densation of  phenol-alcohols.* 

15524  J.  Y.  JOHNSON  (The  Badische  Anilin  and  Soda  Fabrik, 
Germany).  Improvements  in  discharging  dyed 
iraterials  and  in  pastes  used  therein. 

15527  MAIGNEN'S  FILTRE  RAPIDE  and  ANTI-CAL- 
CAIRE  CO.  LTD.,  and  A.  A.  ELLISV  Apparatus 
for  treatment  of  water  with  powdered  materials. 

15532  O.  VENTER.  Dyeing,  mordanting,  or  bleaching  loose 
materials,  spun  threads,  etc.* 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

15200    W.  H.  MUZZY.    Cash  registers* 

15363    M.  S.  SALTER.    Counting  and  registering  mechanism 
for  coin-freed  locks,  etc. 
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Cycles  and  Cycle  Accessories. 

(See  aho  Vehicles,  Wheels,  dr.) 

13137  R.  W.  SMITH.  Operating  the  wire  used  in  change- 
speed  geai's  of  cycles,  etc. 

15216    J.  Sl'ODDART.    Motor  cycle,  etc.,  belts. 

15240  RTJDGE  WHIT;  WORTH  and  G.  V.  PUGH.  Driving, 
free  wheeling  and  brake  hubs  for  cycles,  etc. 

15334    B.  II .  BAYLISS.    Multiple  speed  hubs  for  cycles. 

15395    J.  13.  BROOKES  and  J.  HOLT.    Cycle  saddle  frames. 

15448  C.  H.  BRAMPTON  and  J.  EASTHOPE.  Cycle  hubs 
and  manufacture  of  same.* 

15493  J.  MARSTON  LTD..  C.  MARSTON,  and  H.  NEWILL. 
Oil-bath  gear  case  for  cycles,  motor  cars,  etc. 

15.379  J.  MARSTON  LTD.,  YY.  NEWILL,  and  JAMES 
MORGAN.    Variable-speed  gear  for  cycles,  etc. 


Electrical. 

15196  THE  BRITISH  THOMSON-HOUSTON  CO.  (General 
Electric  Co.,  U.S.A.).    Telephonic  systems. 

15200  E.  HAERTEL  and  A.  TiENSEN.  Electric  resistance 
apparatus. 

15222    F.  PENDER.    Electric  blasting  fuse  heads. 

15252  R.  BROWN.    Operating  switches  employed  in  electric 

traction  on  the  surface  contact  system. 

15253  R.  BROWN.    Operating-  switches  employed  in  electric 

traction  on  the  surface  contact  system. 

15254  R.  BROWN.    Operating-  switches  employed  in  electric 

traction  on  the  surface  contact  system. 
15257    W.  GARDNER  and  C.  P.  STRINGFIELD.  Storage 
batteries.* 

15265  R.  CARLSTEDT.  Electro  magnetic  vibrators* 
15279    F.  JACKSON.    Battery  holders  for  automobiles.* 

15289  A.  MEYEK.    Telephone  call  registers.* 

15290  N.  .IACOBSEN.    Transportable   telephone  apparatus.* 

15298  S.  F.   JONES.    Multiple  telegraphy.* 

15299  S.  F.  JONES.    Multiple  telegraphy.* 

1  Viol  DE  COWRAY  BEAMISH.  Signalling  device  or  tele- 
graph. 

15365  C.  G.  MAJOR,  E.  C.  and  P.  H.  STEVENS.  Electric 
lifts  having  electro-magnetic  control. 

15380  S.  O.  COWPER-COLES.    Electrolytic  manufacture  of 

metallic  wire  or  strip. 

15381  S.  O.  COWPER-COLES.    Electrolytic  manufacture  of 

metallic  wire  or  strip. 
1V39D    C.  KUZICKA.    Manufacture  of  electrical  resistances". 
15397    M.  T.  T.  GRIER  and  G.  F.  MACKAY.    Electric  light 

signalling  apparauts. 
15135    H.    OPPENHElMER    ( Aktiengesel'schat  t     Mix  and 

Genest,    Germany).    Telephone  meters   in  common 

microphone  battery  system. 
15460    M.  W.  W.  MACK! E.    Keeping  the  voltage  of  a  dynamo 

constant  under  variation  of  speed  and  current  output. 
15462    H.  KLTZEL.    Making  metallic  connection  between  the 

light-emitting  bodies  and  the  supply  conductors  of 

electric  lamps. 
15464    J.  W.  COOK.    Electric  switches. 
15479    C.  E.  G.  GILBERT.    Contact  hood  for  arc  lamps. 
15546    W.  II.  TURNER,  R,  E.  DIXON,  and  T.  I!.  STEWART. 

Controlling  and  operating  the  points  of  electric  rail- 
ways, etc. 

15577  F.  C.  NORRIS  and  G.  O.  HART.  Cut-out  for  overhead 
tramway  wires. 

15590  A.  N.  CONNETT.    Points  or  switches  for  electric  tram- 

ways of  the  conduit  type.* 

15591  T.  L.  CARBONE.    Electro  "magnetically  influencing  arcs 

of  lamps  working  with  alternating  current.* 
15591    G.    and  CO.,    EISENGJESSEN  UND  MACHINEN- 
FABRIKS  ACT.-GES.   m.  b.   H.       Conveying  of 
current  to  electrodes  in  insulated  tubes.* 


Engineering  and  Mechanical. 

15136    P.  R.  G.  WILLIS  (I.  A.  George,  U.S.A.).  Anti-friction 
bearings.* 

15154    S.  and  E.  G.  WEBSTER.    Rotary  engines  * 
15161    M.  LIVOWITCH-KOSTRYCA.    Water  level  gauges.* 
15171    C.  G.  WATTS.    Raising,  heating,  and  circulating  of 
water 

15175    H.  E.  NEWTON  (H.  R.  Worthingtnn.  U.S.A.).  Centri- 
fugal, etc..  Dumps.* 
15179    .T  GUTHRIE.    Speed-reducing  gear.* 
15210    C.  P.  BRADY.    Testing  water  pipes.* 
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15236  J.  MELOTTE.    Lubrication  of  vertical  shafts  * 

15237  J.  MELOTTE.    Lubrication  of  vertical  shafts.* 
15256    P.  W.  NOBLE.    Carburetters,  etc.* 

15266    F.  DANESI.    Self-acting  valves.* 
15272    A.  H.  FARMER.    Steam  valves. 

15277    II.  LENTZ  and  C.  BELLENS.    Locomotives  for  super- 
heated air.* 

15309    J.  WEST.    Drive  elevator  and  conveyer  chains. 
15322    W.  FOSTER.    Greaser  for  colliery  tubs. 
15335    G.  L.  M.  D.  J.  LECO0H.    Hydraulic  power  transmission 
apparatus. 

15319    D.  ANDERSON.    Pumping  apparatus. 

15368    L.  A.  LEGROS,  G.  J.  KNOWLES,  and  I.  M.  DE 

HA VILLAND.    Flexible  couplings  for  shafts.* 
15373    A.  T.  COLLIER.    Belt  band  or  chain  gearing. 
15379    W.  HARBINGER.    Fluid  distribution  valves.* 
15420    F.  N.  STONE.    Single  pivot  ball  bearing. 
13422    W.  F.  BAUsCH.    Differential  aie.i  derise tor  valves,  etc. 
15457    J.   CLIPPEL.    Presses   for   punching,    stamping,  and 

shearing,  etc.* 

15480    W.  G.  BOSLEY.    Manufacture  of  valves  of  the  butterfly 

flap  or  claets  types. 
15483    G.   E.  GJUKE.    Hydraulic  rock  drills.* 
15500    J.    I1IPPOLYTE  CORTHESY    and  G.  FEATHER- 
STONE  GRIFFIN.    Rotary  engines. 

15508  E.  S.  HIGGINS.    Rotary  engines. 

15509  F.  BERNDT  and  A.  FRANKL.    Lifting  apparatus. 
15513    II.   KOPPERS.    Treatment    of   mining  deads.* 

15520  K.  T.  RAE  and  T.  F.  EDWARDS.    Driving  belts. 

15521  J.  H.  MARR.  Conveyors. 
1.5522    ('.  GROOTE.    Belt  fastener.* 

15535  R.  FAZACKERLEY  and  T.  HARRISON.  Self-locking 

nut. 

15536  T.  A.  SHAW  and  T.  HOLLAND.    Shafting  guards. 
15553    E.  DEW.    Machine  cutter  grinding  machines. 

15571    O.  HEER.    Rolling  mills.* 

15578    J.  D.  BURRO.    Machine  for  breaking  or  cutting  bolts, 
rivets,  etc. 

15580    A.  E.  EDWARDS  (J.  L.  Sticht,  U.S.A.).  Centrifugal 
pu  nips.* 

155S1    H.  DAVEY.    Centrifugal  pumps.* 

15595  A.  ANDERSON.    Derricks  or  hoisting  booms. 

15596  AKT1EBOLAO  ET  SEPARATOR.    Gearing  devices  * 


Engines,  Internal  Combustion. 

{See  also  Vehicles  for  Motor  Cars.) 

15197  A.    FREEMORE    SPOONER    (G.    Coruilleau  and  A. 

Sainte  Beuve,  France).    Explosion  motors. 

15198  A.    FREEMORE    SPOONER  (G.    Cornilleau   and  A. 

Sainte  Beuve,  France).    Explosion  motors. 
15242    F.  J.  SCOTCHMER.    Sparking  plug. 
15302    H.  K.  INGHAM.    Production  and  supply  of  fluid  for 

internal-combustion  engines. 
15321    H.  LANE.'   Internal-combustion  engines. 
15352    G.  C.  VERNON-INKPEN.  Carburetters. 
15416    S.H.ADAMS.    Explosive  engines. 
15427    J.  B.  CLIVE.  Carburetters. 
15432    F.  H.  DE  VEULLE.    Sparking  plugs. 
15443    I.  R0USSAT.    Two-stroke  explosion  engines.* 
15467    H.    BINNS1.        Carburetters    for  internal-combustion 

engines. 

15523    C.  A.  CARLSON.    Internal-combustion  engines.* 
15586    H.  LUTKI.    Sparking  plugs.* 


Food  Products. 


15139    E.  G.  SHEW.    Hop  and  malt-drying  kilns. 
15250    J.  SCHNEIBLE.  Brewing.* 

1.5304    0.  C.  L.  G.  BUDDE.    Sterilisation  of  articles  of  food. 
15311    K.  MANN.    Manufacture  of  butter  substitutes.* 
15391    E.  WUTHRICH.      Economical  method  of  condensing 

milk  in  a  vacuum.* 
15414    J.  PAISLEY.    Dust  collectors  for  flour  purifiers. 
1541.5    J.  PAISLEY.    Dust  collectors  for  flour  purifiers. 
15492    M.  McGARRY.    Cooling-  beer.  etc. 

15545    AY.  II.  RIPPIN.    Treating  dough  in  making  of  "  Scofcli 

square"  and  "tin"  loaves. 
15552  -  J.  WESTAW'AY.    Granulating  and  pieserviug  edible 

substances. 

15.572    J.    WALKER.       Preservation  and  transportation  of 

perishable  foods. 
15597    F.  ZIMDEL-DON ATI.    Drying  foodstuffs  of  vegetable 

origin. 
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Furniture  and  Domestic. 


15134    J.  HOLT.  •  Curtain  poles. 

15138    J.  W.  BROWN,  trading  as  PEARSON  and  BROWN. 

School  desks. 
15145    F.  DALLIMORE.    Blind  roller.* 

1515!)    W.  T.  WHITEMAN  (H.  J.  Gentles  and  F.  W.  Maddon, 

New  Zealand).    Wash-up  mop.* 
15190    E.  LAMBOTTE.    Anti-sore  mattresses* 
15215    M.  R.  ELLIS  and  JAMES  ELLIS.    Fly  catcher. 

15224  J.  F.  HOMER.    Joints  of  silver  and  electro-plated  table 

ware. 

15225  B.  R.  PEYTON.    Bedsteads  and  cots. 
152.38    J.  TAYLOR.    Manufacture  of  ball  castors. 

15241    D.  RYMER.    Wire  webbing  for  chairs,  mattresses,  etc. 

15244    W.  WILKINSON.    Spring  mattresses. 

15255    M.  NIBLETT   and  G.  COMONT.    Combined  curtain 

rod  and  blind  roller  supports. 
15275    J.  E.  RUSSELL.    Cooking  apparatus. 
15294    W.  BILLS.    Wirem  attressee.* 
15328    S.  FELLOWS.    Dough-mixing  machine. 
15346    J.  H.  SPENCER.    Curtain  clip. 

15360  F.  H.  and  H.  S.  POCHIN  and  W.  A.  HARRIS.  Cut- 
ting out  presses 

15377  N.  J.  CHRISTIDES.    Receptacle  for  dried  fruit,  etc.* 

15378  G.  A.  K.  JOHNSON.    Drinking  vessels. 
15403    R.  R.  WILLIAMS.    Glaze  starch. 

15436  C.  LISTMANN.  Safety  locks  for  wardrobe  holders, 
door  trunks,  etc. 

15442  A.  J.  BOULT  (F.  N.  Palmer,  U.S.A.).  Metal  bed- 
steads.* 

15451    J.  LAVINE.    Egg  cups. 

15489    H.  G.  BROOKES  and*  A.  PRINCE.    Brass  forks  for 

metallic  bedsteads. 
15491    C.  FLINT.    Revolving  centre  photo  frame. 
15510    A.  CLOSSIT.    Floor  mats,  etc.* 

15528    A.  P.  JONES  (The  Asoeptic  Drinking  Cup  Co.,  U.S.A.). 

Collapsible  drinking  cups.* 
15541    F.  W.  PORTER.    Draught  excluder  for  doors. 
L5559    F.  W.  HITCHMAN.    Curtain  suspension  rods. 
15562    G.  T.  JONES.    Mechanical  washer. 
15569    THE  SINGER  MANUFACTURING  CO.,  and  R.  A.  F. 

POLLOCK.       Feeding      mechanism      for  sewing 

machines. 

15508  F.  E.  ROBERTS.  Polishing  paste  for  gold,  silver, 
electro  plate,  etc.* 


Hardware. 


15173    A.  PARIS.    Safety  fork. 
1517Q    N.  STAUB.    Boring  bits* 
15207    S.  GLOVER.  Padlocks. 

15228    A.  PICKTHALL  and  KAY  BROS.   LTD.  Improved 
bracket. 

15243    S.  WILLETT.    Razor-sharpening  machine. 
15261    J.  POLLOCK.    Window  sash  fastenings. 
15264    H.  HEESEMANN.    Improvements  in  horse  shoes  and 
heel  plates. 

15267    E.  HILL,  jun.    Cock  or  tap  to  prevent  surreptitious 

use  thereof.* 
15280    J.  HOPE,  jun.    Locks  and  latches.* 
15324    T.  BRENNAN.  Razors. 

15342    A.  BROWN  and  H.  C.  PRICE.    Locks,  catches,  latches, 
etc. 

15370    W.  OWEN.    Covers  for  square  tins,  tin  linings,  etc. 
15486    B.  BRAND.  Nails. 
15529    T.  O.  SHARP.  Fenders.* 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 


15133    A.  N.  MARR.    Gas,  etc.,  drying  machines. 
15135    F.  HURSTHOUSE.    Paraffin  lamps. 
15143    A.  B.  RICHARDS  and  G.  H.  SCHOFIELD.    Oil  lamp 
extinguishers. 

15119    T.  HOOKER  LEAVITT.    Process  and  mechanism  for 
treating  peat.* 

15191    W.  QUASCHNING.    Igniting  apparatus  for  pocket. 

15193  A.  RUDD.    Incandescent  gas  lamps. 

15194  C.  B.  TULLY.    Manufacture  of  illuminating  gas. 
15205    A.  C.   ROESSLER.    Automatic  e-as  lighter. 

15226    J.  PARRY  and  H.  J.  PILLINGER.    Manufacture  of 
coal  gas. 

15270    A.  VAN  DUE  WOUDE.       Device  for  extinguishing 
petroleum  lamps  when  unduly  inclined  or  unset. 


15278    II.  H.  LAKE  (H.  E.  Schild,  Mexico).    Gas  reversing 

valves.* 

15281    E.  BARRATH.    Supplying  water  under  constant  pres- 
sure to  freezing  plates.* 
15296    F.  H.  TREAT.    Tilting  furnaces.* 
15317    G.  WEBER.    Acetylene,  etc.,  gas  burners.* 
15323    J.  C.  C.  READ.    Petroleum  burners  and  lamps. 

..r    A.  SIM.    Acetylene  generators. 
15343    T.  REDMAN.    Inclined  letorts  and  charging  of  same 

15392  R.  H.  WOODCOCK.    Paraffin  lamp  extinguishers. 

15393  J.  HIGGINS  and  T.  G.  SHEEHAN.    Fire  escape. 
15396    H.G.  W.  WEGE  and  S.  F.  W.  FERRABY.  Automatic 

oil  lamp  extinguisher. 

15409  H.  J.  McCURMICK  and  J.  BRENNAN.  Automatically 
closing  gas  tap. 

15413  A.  ROSE  and  W.  BELLAMY  (Howlett  &  Co.).  Incan- 
descent gas  lights. 

15421  J.  SLADIMG.  Anti-vibratory  device  for  incandesce)  t 
gas  fittings. 

15428    J.  F.  WOLFLE.    Fire  alarms. 

15444  H.  D.  HAIGH  and  D.  WHEELER.  Rendering  certain 
substances  non-inflammable  and  waterproof. 

15477  W.  C.  MITCHELL.  Overhead  travelling  furnace-charg- 
ing machinery. 

15516    W.  H1BY.    Improvements  in  the  working  of  coke  ovens. 

15539  A.  R.  HARRIS.    Military  night  signalling  lamp. 

15540  J.  K.  JUNIOR  and  G.  R.  BURRETT.    Gas  heated 

furnaces. 

15567  W.  KERSE.  Preventing  lighted  matches  being  pre- 
maturely extinguished. 

15570    J.  W.  WESTWOOD,  C.  BARTER,  and  T.  TAYLOR. 

System  for  .combined  hot  water  and  steam  warming 
of  buildings,  etc.* 

15575    W.  BROWN.    Heating  mechanism  for  irrigation. 


Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

15246    W.  WELBER.    Tonic  sol-fa  movable  scale  for  musical 
instruments. 

15249    A.  P.  JONES  (The  Wachter  Manufacturing  Co.,  U.S.A.). 

Pendants  for  watches.* 
15303    E.  W.  SCHNEIDER  and  L.   G.  LAUREAU.  Portable 

audiphones.* 

15366     E.  RICHARD  (A.  Richard,  France).    Pianos,  etc. 
15374    G.  A.  BUFF-HEDTNGER.    Mechanical  musical  instru- 
ments.* 

15556    H.    G.    BROOKS   and   F.    R.  BAKER.  Photograph 
pendants,  etc. 

15568    T.  McCLELLAND,  jun.    Connecting  fixture  for  sounding 
boards  or  diaphragm  of  phonographs,  etc. 


Leather  Goods-  including  Machinery. 

15292    J.    GOULDBOURN  and   THE   BRITISH  UNITED 
SHOE  MACHINERY   CO.   LTD.    Trimming  boot, 

etc.,  heels. 

15332    S.    HEATH    and    S.  DANCE.       Saddlers'  and  wad 
punches. 


Medical. 

15168  F.  T.  WEISS  and  WT.  L.  HOTCHKIN.    Ether  inhalers. 

15234  W.  GIBBS.    Sprav  baths. 

15239  E.  G.  GU  YOT  and  E.  E.  GREVILLE.    Ouerating  table 

15315  R.  CHERKAUER.    Pill-making  machine. 

15424  A.  LINDEMANN.    Preventing  sea  sickne-s  * 

15453  T.  GREEN.    Dental  matrix* 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

15156  W.  G.  MOORE.    Manufacture  of  wrought-iron  tubes. 

15157  A.   E.  BECK  and  W.   G.  MOORE.    Manufacture  of 

tubes.* 

15247    L.  R.  SCHAAP.    Brazing  metals.* 

15314    H.  BIRKBECK.    Machine  for  casting  and  trimming 

stereotype  plates.* 
15347    H.  DOLLMAN.    Manufacture  of  weldless  steel,  etc., 

tubes.* 

15351    H.    DOLLMAN.    Manufacture  of  weldless  steel,  etc.. 
tubes.* 
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15423  J.  CHURCHWARD.  Hardening  and  toughening  of 
metals.* 

15425  W.  F.  and  H.  BAGNALL.  Ingot  moulds  for  high- 
speed steel  tools,  etc. 

15439  S.  O.  COWPER-COLES.  Manufacture  of  copper-wire 
strip  or  ribbon.  ■ 

15458  J.  A.  H.  BURN  MURDOCH  and  THE  SHERARDIS- 
ING  SYNDICATE  LTD.  Deposition  of  metals  or 
compounds. 

15554  W.  C.  MITCHELL.    Ingot  extracting  apparatus. 

15555  W.  C.  MITCHELL.    Moving  ingots  to  or  from  soaking 

pits,  etc. 

15561  F.  I.  GIBBS.  Production  of  metal  articles  or  metal- 
covered  articles  by  electro  deposition. 


Optical,  Mathematical,  etc.,  Instruments- 

15318    C.  HENSOLDT.    Prism  telescopes* 
15361    H.  H.  SIMMONS  (J,  H.  Field,"  India).    Fluid  column 
barometers. 

15434    M.  DEACON.    Cross  sights  to  the  surveying  level. 
15535    R.  MACDONALD.    Measurement  of  the  refractive  in 
discs  of  liquids. 


Printing  and  Typewriting. 

15184    R.   C.  ANNAND.    Supplying  paper  rolls   to  printing 
machines. 

15187  E.  W.  SAVORY.    Hand  relief  die-stamping  machines. 

15188  E.  W.  SAVORY.  Hand  relief  die-stamping  machines. 
15201    R.  W.  JAMES  (W.  Seamans  and  Benedict,  U.S.A.). 

Typewriters.* 

15217    R.  BELL.    Driving  apparatus  for  typewriters. 

15271    H.    H.    LAKE   (Goss    Printing  Press    Co.,  U.S.A.). 

Rotary  printing  machines.* 
15273    G.  S.  DUNCAN  and  G.  H.  POTTS.    Composition  for 

preventing  "set-off"  in  printing.* 
15271-    If.  S.  DUNCAN  and  G.  H."  POTTS.    Composition  for 

preventing  "set-off"  in  printing.* 

15284  G.  S.  DUNCAN  and  G.  H.'POTTS.    Composition  for 

preventing  "  set-off  "  in  printing.* 

15285  G.  S.  DUNCAN  and  G.  H.'POTTS.    Composition  for 

preventing  "set-off"  in  printing.* 
15291    M.  ROCKSTROT.    Two-revolution  printing  presses.* 
15329    A.  LANGEN.    Apparatus  for  printing  or  impressing 

types.* 

15301    H.  HURWITZ.    Producing  hekographie  copies* 
15463    K.  SCHWEERS.    Copying  machines.* 


Railways  and  Tramways. 

15164  P.  HABAY.  Hooped  cement-concrete  railway  sleepers.* 
15177    H.  H.  LAKE  (H.  E.  Percival  and  B.  W.  Key,  U.S.A.). 

Railway  sleepers.* 
15209    G  II.  WOOD.    Locomotives  and  railway  car  bearings.* 
15223    G.  NAPIER,  juu.,  and  A.  NAPIER.    Railway  chair 

keys. 

15307    A.  J.  F.  JONES.    Railway  signalling. 
15310    J.  SCHNELL.  Turn-table.'* 

15344  J.  W.  MORRIS  WALLACE.    Draw  plates  and  rings 

of  railway  wagons.* 

15345  H.  BESLEY.    Railway  chairs  to  prevent  slipping  of 

keys. 

15383    A.  WAKEHAM  (N.iWakeham,  U.S.A.).    Railway  rails.* 
15394    W.  GATWOOD.    Railway  buffer  rod  guides. 
15102    T.  E.  HAYWOOD.    Rollers  and  frames  for  point  rods, 
etc. 

15406    G.  FIELD.    Railway  signals,  etc. 

15418    J.  PARRY.    Life  guards  of  tramway  cars. 

15512    A.  A.  HODGES.    Railway  fog  signalling  apparatus. 

15543    E.  L.  MARR.    Railway  rail  joints  or  fish  plates. 


Sanitation . 

{Including  Building  and  Hardware.) 

15148    G.  SMITH.    Gully  screen  and  disinfection  pecket. 
15151    R.   WECKER.    Paper  head  rests. 

15189  GRANZ  &  CO.,  EISENGIESSEREI  UND  MA  S- 
CHINENFA  BRIK  ACT.-GES.  Retaining  device 
for  automatically  risino-  closet  seats.* 

15102  R.  W.  and  S.  A SHCR OFT*M.  MORGAN.  A.  WEBBER, 
and  A.  C.  POCOCK.    Water  closets* 


15297  GANZ  &  CO.,  EISENGIESSEREI  UND  MAS- 
CHINENFABRIK  ACT.-GES.  Automatically  rising 
closet  seat  and  closing  lid.* 

15591  F.  SALMON  and  S.  J."  SMALL.  Sanitary  device  for 
the  disinfection  of  lavatory  ^eats,  etc. 

15549    H.  E.  KAYE.  Ash-bins. 


Shipbuilding  and  Navigation, 


15142    J.  W.  MONCUR  and  W.  E.  MARSHALL.  Submarine 

collapsible  and  telescopic  tube  manhole  life  saver. 
15178    J.  KEENAN.    Propulsion  of  ships,  etc. 
15230    J.  PARRY  and  H.  J.  PILLINGER.    Indicating  gas 

given  off  in  the  holds  of  whips  carrying  coal,  etc. 
15260    FITZHARDINGE  and  R.    B.  LIBEMOOD.  Saving 

submarine  crews  in  emergency. 
15293    EUGENE  COLBASSIEFF.    Ships'  ventilators,  fctc. 
15300    W.    P.   THOMPSON    (La  Societe   Sanfranco  Martin 

&  Co.,  Italy).    Automatically  measuring  the  weight 

of  ships'  cargo.* 
15312    A.  BIRKBECK.    Steamships,  launches,  etc. 

15355  E.  A.  EDNEY.       Means  of  rescue  from  sunken,  sub- 

marines. 

15356  T.  COLLIM.  Means  of  rescue  from  sunken  submarines 
15376    H.   F.  PHILLIPS.    Flying  machines. 

15388    G.   F.    JAUBERT.    Utilising  steam   engines  for  the 

propulsion  of  submarines.* 
15466    W." THOMSON,  BARON  KELVIN,  F.  W.  CLARKE, 

and  KELVIN  and  J.  WHITE  LTD.  Improved 

mariner's  compass  for  taking  bearings  of  celestial 

and  terrestrial  objects. 
15494    R.  P.  DEWEY.    Balanced  floors  for  ships'  cabins. 
15530    A.  P.  A.  CUVILIER.    Device  for  carrying  the  line 

attached  to  life-saving  guns,  etc.* 
15592    W.  T.  WARBURTON.  ^Life-saving  appliance  for  use  in 

boating,  bathing,  etc. 
15599    H,  RICHARDSON.    Single-chain  grab  dredgers. 


Spinning,  Weaving,  and  Allied  Trades. 

15233  J.  WILKINSON.  Gassing  or  cleansing  silk  or  other 
threads. 

15276    G.  MAFERA.    Manufacture  of  wire  fabrics.* 

15283    N.  COSTIKi'AN.    Weaving  pile  fabrics. 

15306    F.  W.  HOWARTH  ,Wobstuhl-und  Webereimaschinen- 

Fabriks  Act.-Ges.,  Austria).  Looms. 
15326    E.  N.  BAINES  and  G.  W.  SCHMIDT.    Thread  guides. 
15337    J.  and  B.  KNOWLES.    Creels  for  warping  mills. 

15400  E.  II OLLING WORTH  (The  Crompton   and  Knowles 

Loom  Works,  U.S.A.).    Weaving  tapestry  carpets. 

15401  E.  HOLLING WORTH  (The  Crompton   and  Knowles 

Loom  Works,  U.S.A.).    Warp  stop  motions  for  looms. 
15455    W.  COTTON  LTD.,  and  C.  H.  ALDRIDGE.    Rotary  or 

straight-bar  knitting  machine. 
15472    R.  WAUGH  and  R.  B.  DE  WITT  GRAY.  Spinning 

and  twisting  and  balling  of  yarns  and  cords. 
15475    W.  ODDY.    "Horse-hair"  cloth. 

15518  M.  POMORTZEFF.  Treatment  of  all  kinds  of  tissues, 
woven  fabrics,  etc.,  for  increasing  their  durability 
and  rendering  them  waterproof. 


Stationery  and  Paper. 


15152  E.  SCHMIDT.    Pen  wipers.* 

15155  F.  STEEL.    Postage  wrappers. 

15165  E.  T.  DARKE.  Ink-stand. 

15172  A.  M.  B.  HEYDEMANN.    Letter  files. 

15180  M.  SOMMER.       Postage  stamps,  cheques,  etc.,  per- 
forator. 

15208  G.  SMITH.    Apparatus  for  address  printing  on  enve- 
lopes, wrappers,  etc. 

15218  J.  TIMMS.    Pencil  cases  etc. 

15245  F.  SALMON.    Illustrated  post  cards. 

15327  W.  JACKSON.    Transfer  printing  paper  sizing  machine. 

15359  M.  E.  PYKE.    Cases  for  filing  papers,  etc. 

15389  G   MEIZ.    Letter  files* 

15417  J.  LOCKETT  and  W.  G.  BAKER.    Applying  size  to 

paper  during  manufacture. 

15426  F.  SCHWERDTFEGER.    Perpetual  calendar* 

15430  E.  W.  WARRINER.    Fountain  pens.* 

15446  B.  DRABBLE.    Letter  filing  cabinet. 

15454  F.  E.  V.  BAINES.    Pencil-sharpening  machine. 

15473  O.  D.  LUCAS.    Binding  various  papers  or  leaves. 

15511  L.  F.  C.  RICH.    Card  holders,  etc. 
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15547    D.  CAMERON.    Fountain  pons. 

15574    E.  LUNOW.    Guiding;  device  for  cutting;  paper  tracing 
cloth,  "etc.* 

15587    A.  H  RAD  BURY.    Pens  and  pen  holders. 


Steam  Boilers  and  Fittings. 

15305    H.  II.  LAKE  (Archimede  Genardini,  Italy).  Water- 
tube  boilers. 
15339    J.  EL  YY II  ITEM  AN.    Golfing;  tees. 

15412    W.    G.    OGDEN.    Fuel    economises    for  feed-water 

heaters,  etc. 
15431    G.  M.  WINGARD.    Steam  boilers.* 
15150    A.  F.  KRAl'.SE  and  C.  ('.  LADD.    Automatic  boiler 

tube  cleaners. 
15573    E.  BENNIS.    Fire  bars  for  boiler  furnaces* 


Toys,  Games,  and  Sport 

15202  N.  B.  LE  FEVRE.    Child's  money  box. 

15201  H.  N.  COHEN.    Manufacture  of  cdsaque  luo-gage. 

15253  T.  E.  HARPER.    Core  for  golf  balls,  etc. 

15386  E.  S.  A.  COHEN.    Golf  balls,  etc.* 

1  541)5  R.  M  ELLIS.    Coif  tee  mould. 

15170  T.  HENDERSON.  Game. 

15551  .].  WATSON.    Fishing  b„oy. 


Tyres. 

15146  F.  FITZSIMMONS  and  D.  MOSELEY  *  SONS  LTD. 

Pneumatic  tyres. 

15147  II.  A.  T.  REID  and  0.  lilEKTE.    Wheel  tyres..* 
15219    L.  WIRTZ.    Pneumatic  tyijes. 

15235    P.  J.  MALONEY.    Motor  and  cycle,  etc.,  tyres. 

15357    P.  G.  GRIFFITH.    Pneumatic  tyre. 

15362    J.  PHILLIPS.     Vehicle  wheel  tyres. 

15404    M.  A.  W  ATS  ON.    Pneumatic  tyres. 

15468    T.  HOCKLEY.    Pneumatic,  etc.,  tyre  cover. 

15496    J.  HAWKINS  (P.  J.  Hawkins,  Australia).  Inflating 

pneumatic  tyres  whilst  the  wheels  are  in  motion. 
15107    E.   RUSSELL.    Non-skidding  tyre  band  studs. 
15531    C.  A.  SMITH.    Wheel  tyres. 

15538    J.  S.  SW1TZER.    Resilient  rubber  block  solid  tyre. 
15548    G.  E.  CAIN  and  II.  SIDEBOTTOM.    Pneumatic  tyres. 
1.55I)    J.  MITCHELL.    Tyres  for  cycles,  etc. 


Vehicles,   Wheels,  etc. 

15144    C.  F.  WOOD.    Motor  ears. 

15150    M.  DRECK.MANN  and  E.  MARX.  Trolleys.* 
15153    D.  GIBERSON.    Double  gear  for  two-wheel  carts.*  I 
15195    II.  W.  WEBB.    Speed  indicators.*  ! 
15203    C.    G.     REDFERN    (Werkstatte    fur  Maschinenbau 

vormals     Ducommun    and    C.     E.    Muff).  Motor 

vehicle  driving  mechanism.* 
15238    A.  L.  SHEPARD.    Vehicle  wheels. 
15310    E.  II.  DA  VIES.    Dub  spoke  pneumatic  bearings. 
15336    F.  MOUNTFORD.    Means  and  apparatus  for  inspecting 

and   cleaning  motor  vehicle  gears,  etc. 
15369    G.  C.  SMITH.  Go-carts.* 

15433    P.W.NOBLE.    Motor  vehicle,  etc.,  brakes.  . 

15478    THE  BIRMINGHAM  SMALL  ARMS  CO.  LTD..  and 

C.  F.  POUGHER.    Variable-speed  driving  gear  fur  I 

self-monelled  vehicles.  , 
15495    E.  W.  LEWIS.    Motor  vehicle  gearing;. 
15502    F.   D.    FARMER    and  W.  V.    TURNER.    Combined  1 

automatic  and  non-automatic  or  straight  air-brake 

systems.* 

15505    F.  WALTON.    Motor,  etc.,  vehicle  wheels. 


Wearing  Apparel. 

15174    E.  M.  HARLEY.    Combined  stud  and  tie  fastener. 

15181  R.  WILD.    Trouser  stretchers. 

15182  S.  H.  M.  CARPENTER.    Bust  bodice. 

15186    R.  D.  HAY  and  J.  T.  BIEBER.    Safety  pockets.* 
15211    C.    BRENAS.    Exchangeable  jserspiration  bands  for 
hats; 

15213  B.  S.  WRIGHT  and  P.  E.  JACOBS.  Wear  resisting 
device  for  boots  and  shoes. 

15220  J.  I).  CLEARY  and  G.  S.  TURNER.  Trouser  pro- 
tector, 


15221)     E.   RUDOLF.    Ready-made  button  holes. 
15287    J.  DUNN  and  MARK  O'BOYLE.    Fasteners  for  boots 
and  shoes. 

15340    B.  R.  SIMMONS.    Holding  and  securing  ribbons  on 

ladies'  dresses,  etc. 
15351    E.  SALMON  and  J.  F.  STOREY..    Blouse  and  skirt 

retainer. 

15358    A.  WESSENBORN.    Anti-rheumatic  underwear. 
15387    E.  MONKHOUSE.    Fixing  revolving  pads  to  boots. 
15107    A.  MARLOR.    Machines  for  felt  hats,  etc. 
15437    A.  SOUM.    Manufacture  of  corsets. 
15474    E.  II.    L.    WALLACE.    Collapsible  case  for  wearing 
eoparel. 

1550  !    A.  LEWIS  and  MOBBS  and  LEWIS  LTD.    Boot  trees. 
15604    II.  C.  STANLEY.    New  and  improved  device  for  adjust- 
ing neckties,  etc. 
15537    D.  CAREY.    Rubber  tips  for  boots  and  shoes. 
15541    O.BAILEY.    Collar  studs. 
15583    A.  F.  BROOKS.    Ladies'  blouses,  skirts,  etc. 


Miscellaneous. 

15140    A.  E.  PARSONS.    Tieless  kiudler. 
15158    M.  BELK.    Branding,  etc.,  of  carcases.* 
15160    R.  KON1G.    Titration  apparatus.* 
15163    A.  B.  GKTFFEN.    Trick  house.* 

15183  V.  G.  STOREY.    Preventing  the  bolting  and  kicking 

of  horses.* 

15100  R.  HADDAN  (Chicago  Flexible  Shaft  Co.,  U.S.A.). 
Machine  grooming.* 

15212    G.  W.  WESri~ROPP.    Hook  for  hames,  etc. 

15227  F.  THORNSB  Y.  India-rubber  tipped  ferrules  for  walk- 
ing sticks,  etc. 

15231  E.  RlDGlLL.    Extracting  oil   from  substances. 

15232  A.  KELLER.    Discharging  liquids  in  equal  quantities. 
15250    R.  POORE.    Device  for  retaining  cords  in  any  position. 
.15282    A.  NEWMAN.    Automatically  recording  time  of  open- 
ing of  doors. 

15266    E.    KERSHAW.    Securing  coffin  lids. 
15288    .).   PROCTOR.    Holders,  mouthpieces,  etc.,  for  cigars, 
etc. 

15313  E.  A.  FULLER  and  J.  E.  OVENS.  Combined  lock 
and  alarm. 

1531 G    R.  W.  BRETT.    An  advertising  tumbler. 

15330    A.  and  E.  M.  GREENWOOD.    Machine  for  "running" 

and  "  dressing  "  the  spaces  and  dents  or  teeth  of  wire 

cards. 

15338    H.  L.  WETHER  ED.    Bathing  appliances. 
15371    .1.  II.  COVELL.    Distilling,  etc.* 

15375    F  C.  W.  TIMM.    Dissolving  solid  fluxes  in  fluid  slag.* 
15382    J.  B.WALKER     Tobacco  pipes,  mouthpieces,  etc. 
15385    F.   VAN    NECK.    Horse  blinkers. 

15301)  W.  T.  SUDWORTII.  Machine  for  manufacture  of 
tablets. 

15408    II.  D.  STACEY.    Fire  guard. 

15411  A.  McDONALD.  Cutting  and  granulating  apparatus. 
15438    B.  (i.  WILMER  and  A.  W.  BOND.    Arm-band  holder. 

15440  A.  G.  II.  JONES.    Ornamentation  of  pottery  ware. 

15441  C.  C.  CARPENTER.    Street  direction  signs.* 

15445  R.  C.  BROWN  and  H.  F.  JOEL,  jun.  Air  propeller 
fans,  etc. 

15150    .1.    G.     HARRISON.       Smokers'    compendium  and 

advertisement  display. 
15461    W.  E.  LAKE  (D.  Papore,  Italy).    Air  cushioning  device. 
15481    J.  MeCUTCHEON.    Detecting  tire  damp  in  mines,  etc. 

15184  W.  C.  BURROW.    Maintaining  constant  pressure  of  gas 

or  air  in  a  vessel. 
15485    A.  D.  POGSON  and  J.  JOHNSON.    Composite  material 

for  various  nurnoscs. 
15488    J.  L.  MACK  AY.  "Height  measuring  device. 

15498  W.   HAMILTON    and   FERRANTI    LTD.  Counting 

trains  for  meters,  etc. 

15499  A.   FAGGE.    Appliance   for  picking   up  and  moving 

small  articles,  etc. 
15507    H    KOPPERS.       Separation  of  carbon  from  hydro- 
carbons.* 

15542    J.  ROBERTS.    Animal  traps. 

15576    A.   G.   LEIGH.    Improved  sprinklers.* 

15600    G.  NELIS.    Cases  for  solidified  perfumery. 


P.  Pitman,  Bosbury,  Ledbury,  Herefordshire,  fends  price 
lists  of  "  Hector  "  combined  water  mot«i'  and  dynamo  for  charg- 
ing accumulators,  and  the  "  Hector  "  -rrater  motor,  suitable  for 
driving  all  kinds  of  small  power  machines. 

"Case-hardening,  What  to  Use  and  How  to  Use  It,"  is  the 
title  of  a  small  pamphlet  issued  by  Messrs.  W.  II.  Palfreynian 
and  Company,  17,  Goree-Piaz/.a."  Liverpool,  containing  some 
useful  information  on  the  subject  of  case-hardening. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  marks  and  clerk. 

The  following  Accepted  Applications  for  Patents  are  open  to  Op2)osition  up  to  September  5th,  1005,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Speciffcatiori  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  jiosl 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  30,  Cross 
Street,  Manchester. 


1904. 

7050    DAVIDSON.    Centrifugal  fans  or  pumps. 

The  blades  of  the  fan  wheel  have  within  their  path  an 
unobstructed  chamber  and  an  annular  plate  to  which  the 
inlet  ends  of  the  blades  are  fastened.  By  use  of  the  cover 
plate,  which  forms  the  boundary  of  the  cylindrical  zone  space 


on  the  intake  side,  the  fluid  entering  through  the  opening 
in  the  cover  plate  must  change  to  a  radial  direction  in  order 
to  pass  outward  to  the  blades.  The  absence  of  any 
obstruction  to  the  change  of  flow  materially  enhances  the 
mechanical  efficiency  of  the  fan. 

7123    JONES.    Bottle  and  like  labelling  machines. 
9.306    PARKER.    Machine  to  navigate  the  air. 
11767    MEHLHORN  &  YON  KLITZING.    Floating  docks. 
One  or  more  chambers  are  provided  in  the  pontoon  which 
communicate,  by  means  of  suitable  valves,  with  the  exterior 
water  in  stieh  a  manner  that  when  the  dock  is  lowered,  the 
air  enclosed  in  the  dock  is  able  to  assist  in  expelling  the 
water  which  had  previously  assisted  the  siuking  operation. 

12106    APOSTOLOFF.      Separating  and  utilising  the  floury 

constituent  of  middlings  and  the  like. 
14123    LE  ROND.    Motors  or  pumps.    [Date  applied  for  under 
International  Convention,  June  22nd,  1903.] 
A  rotary  engine  such,  for  example,  as  that  described  in 
Patent  14145,  of  1902,  is  provided  with  a  recuperative  device, 
consisting  of  four  work  chambers  into  which  the  fluid  passes 
successively,  and  which  are  characterised  by  the  rates  of  their 
volumes,  which  are  almost  equal  for  the  purposes  of  obviat- 
ing leakages  by  opposing  them  by  a  series  of  barriers. 

14239  DEKANDO.  Electric  traction  systems.  [Rights  under 
Patents,  etc..  Act,  1901,  not  granted.] 

14359    SUGDEN.    Safety  devices  for  miners'  cages  and  the  like. 

14365    PODUSCHKA.    Check  pay  boxes  or  tills. 

14479  KRAUT  SCHNEIDER.  Process  for  annealing  and 
tempering  metals  and  metallic  products. 

14539  LOCK  &  ISHERWOOD.  Reciprocating  bed  motions  for 
printing  and  similar  machines. 

14575  BO  LILT  (Soc.  Savy,  Jeanjeau  &  Cie.).  Machines  for 
wrapping  up  chocolate  tablets  or  similar  goods. 

14588  BEADLE  &  STEVENS.  Manufacture  of  food-stuffs  for 
cattle  or  other  live  stock. 

12183  VELL1NO.  Machine  for  casting  metal  in  moulds  under 
pressure.  [Date  applied  for  under  International  Con- 
vention, July  10th,  1903.] 

This  improved  machine  for  casting  metal  is  characterised 
by  the  arrangement  of  the  mould  with  regard  to  the  pump 
body,  the  mould  and  the  said  body  being  arranged  with 


regard  to  one  another  in  the  form  of  a  U,  the  mould  being 
arranged  in  the  prolongation  of  one  of  the  legs  of  said  U, 
and  .--aid  mould  being  open  at  its  top  portion  in  order  to 


establish,  by  means  of  the  weight  of  the  liquid  metal,  a 
counter-pressure  acting  against  the  pressure  exerted  by  the 
piston  of  the  pump. 

14361    DAVIES  Lt  HYDRO  LEU  M  CO.  LTD.    Steam  engines. 
The  cylinders  are  single-acting,  and  are  provided  at  the 
top  with  a  valve  A  in  the  form  of  a  freely- movable  ball. 
The  valve  is  operated  by  either  of  two  cams  B  through  the 


medium  of  a  spindle  C.  One  of  the  cams  is  for  obtaining 
the  revolution  of  the  engine  in  one  direction,  and  the  other 
in  the  opposite  direction. 
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1*604    SACKVILLE.    Apparatus  for  opening,  spreading,  and 

stretching  textile  fabrics. 
14616    TODHUNTfiR.    Sluices  and  sluice  gates. 

This  is  an  improved  means  of  opening  sluice  gates.  The 
means  employed  consist  of  suitable  apparatus  of  hydraulic 
or  other  power  to  separate  the  sluice  gate  from  its  joint 
seating  and  allow  of  an  initial  discharge  through  the  culvert 


opening-.  Hydraulic  cylinders  or  other  means  are  provided 
to  withdraw  the  sluice  gate  and  return  it  to  its  place;  to 
reduce  friction  a  system  of  rollers  running  in  ways  is  pro- 
vided. 

14635  MOLINARD.  Tree  or  stretcher  for  shoes.  [Date  applied 
for  under  International  Convention,  November  30th, 
1903.] 

14611    BLACKMAN  &  DUNK.    Safety  window  guard. 
14635    BOULT  (United  Shoe  Machinery  Co.).    Dies  for  com- 
pressing heels. 

14694  RULE  &  LILES.  Telemeter  applicable  also  as  a  clino- 
meter or  level  and  for  other  uses.  1 

14704    WHEELER.    Disintegrating  mills  or  pulverisers. 

14723    STILL.    Electrical  measuring  instruments. 

Comprises  an  indicating  armature  and  two  coils,  so 
arranged  that  the  armature  will  in  opposition  to  its  weight 
be  moved  in  one  direction  to  a  position  corresponding  to  the 
value  of  the  particular  current;  the  two  coils  acting  sole- 
noidally  upon  the  armature  in  varying  ratio  during  its  move- 
ment, and  so  bringing  about  the  indicative  position  of  the 
armature. 

14747    SHIELS.    Time  indicating  and  registering  apparatus, 

workmen's  tell-tales,  and  similar  appliances. 
14755    (JROS.    Macliines  for  stamping  and  punching  leather, 

cardboard,  and  other  material. 
14757    THWAITE.    Method  and  apparatus  for  rendering  iron 

blast-furnace  gases  available  for  working  gas  motor 

engines. 

This  invention  relates  to  Patent  15681,  1896.  in  which  the 
gases  arc  passed  through  air-cooling  pipes*  In  the  present 
invention  a  series  of  at  least  two  box  washers  are  so  arranged 
that  the  hot  gas  first  enters  one  of  them  and  becomes 


partially  purified  and  cooled,  and  it  then  enters  the  second, 
in  which  the  temperature  of  the  gas  is  so  much  further 
reduced  and  purified  that  it  is  in  a  suitable  condition  for  the 
centrifugal  fan  apparatus  without  going  through  air-cooling 
pipes. 

14787  HEMAN  COULTHURST,  JESHURUN  COULT- 
HURST, ARMENA  COULTHURST,  MATTHEW 
YARROW,  &  WALTER  RAYMOND  HAWORTH. 
Apparatus  for  making  earthenware  and  like  pipes. 

14827    HUNT.    Treatment  of  whiskey  and  other  spirits. 

11847    CYON.    Electrical  fire  alarms  or  thermo  indicators. 

14918    DAMASKINOS.    Automatic  telegraphic  apparatus. 

14941    BAKER.    Military  ambulance  carts. 

14947  BAYLES.  Fuel.  [Date  applied  for  under  Inter- 
national Convention,  July  2nd,  1903.] 

1  1969    NOETHEYi    Submarine  sound  signalling  apparatus. 

15049  BOULT  (United  Shoe  Machinery  Co.).  Devices  for 
applying  wax  or  similar  material  to  thread,  cord, 
and  the  l'ke. 


15076    PEASE.    Spinning  machines. 

15144    HASTE.       Speed  gears  for  cycles,  automobiles,  and 
similar  vehicles. 

When  the  sleeve  catch  A  is  in  engagement  with  the  hub — 
the  sleeve  being  locked  to  the  sun  wheel  11 — the  high  speed 
is  obtained;  when  it  is  moved  to  an  intermediate  position 
the  clutch  C  prevents  the  sun  wheel  D  from  rotating  back- 


ward and  the  low  speed  is  obtained.  When  the  sleeve  is 
completely  moved  over  to  the  left  the  sun  wheel  B  is  pre- 
vented from  rotating  backward,  and  the  intermediate  speed 
is  obtained. 

15249  DALGLIESH,  HARDMAN,  &  JOHN  HETIIER- 
INGTON  &  SONS  LTD.  Bearings  of  spindles  for 
t pinning  and  doubling  textile  fibres. 

15333  SCT1 OLF1  ELD,  PRESTON,  &  CO.  LTD.,  and  PRES- 
TON.   Measuring  stop  motions  for  looms  for  weaving 

Ti  llS  McCULLOCH.  Appliances  for  guiding  and  controlling 
horses. 

15563  WILLIS.  Electro-magnetic  signalling  devices  for 
selectively  operating  two  or  more  alternate  signals  or 
the  like. 

15605  HARRIS.  Refrigerating  and  preserving  all  kinds  of 
meats,  butter  milk,  and  other  animal  and  vegetable 
matter  subject  to  decay  by  fermentative  oxidation  and 
other  causes. 

15618  CROMPTON  &  CO.  LTD.,  and  HARRIS.  Electric 
circuit  breakers. 

The  apparatus  consists  of  a  thermal  plate  A,  which,  when 
expanding,  allows  the  weight  B  to  fall  and  to  strike  against 


the  detent  C  so  as  to  cause  the  spindle  D  to  rise,  thus 
causing  the  current  to  be  interrupted  at  the  points  E;  as 
the  spindle  rises  the  weight  B  is  re-set  in  its  former  position. 

15723  ROBERTS  &  CROSSLEY.  Method  of  and  means  for 
removing  vegetable  impurities  from  woollen  rags, 
wool,  and  other  animal  fibres. 

15844  JAMES.  Cooking  appliance.  [Date  applied  for  under 
International  Convention,  August  6tn,  1903.] 

158S4  MILNE  &  O'CONNOR.  Apparatus  for  lighting  incan- 
descent burners  in  street  lanterns. 

16064  CARMUIRS  IRON  CO.  LTD.,  BARR,  &  RICHARD- 
SON.   Parlour  grates  and  the  like. 

16369    BALLANTYNE.    Appliance  for  washing  clothes. 

16406  DALSACF,.  Acetylene  gas  generating  apparatus  for 
automobile  carriage  head  lamps  and  the  like. 

16422  ELECTRIC  EQUIPMENT  &  SECURITIES  LTD..  and 

RUZICKA.    Manufacture  of  electrical  resistances. 

16423  ELECTRIC  EQUIPMENT  &  SECURITIES  LTD.,  and 

RUZICKA.    Manufacture  of  electrical  resistances. 
16032    MITCHELL.    Steam  engines. 

The  objects  of  the  invention  are  to  provide  a  valve 
mechanism  which  will  occupy  a  minimum  space,  to  easily 
and  effectively  control  the  valve,  and  to  give  the  valve  a 
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correct  motion  to  secure  the  maximum  efficiency  with  the 
least  possible  movement.    A  further  object  of  the  invention 


is  to  provide  a  valve  that  will  secure  a  quick  opening  and 
closing  of  the  parts. 
1611D    BRITISH  THOMSON-HOUSTON'  CO.  LTD.  (General 
Electric      Co.).        Electro  -  magnetic  mechanism 
particularly  for  use  in  railway  signal  apparatus. 
The  relay  A  being  energised,  the  maximum  current  flows 
through  the  bridge  B,  closing  contacts  C,  coil  D,  electric 
source,  and  rail;  thereby  the  core  being  attracted,  the 
pivoted  levers,  dash-pot,  and  rod  supporting  the  bridge 


'I6IIO/OL,. 


bring  the  bridge  out  to  contact,  and  a  maximum  current 
then  passes  through  the  shunt  to  the  coil.  When  a  train 
short-circuits  the  relay  the  current  is  broken  and  the  core 
falls  down,  the  bridge  being  brought  again  into  connecting 
position,  the  lever  E  to  which  the  semaphore  is  connected, 
effecting  the  danger  signal. 

16259    CAROL  AN  (General  Electric  Co.).    Flash  boilers. 


Instead  of  an  auxiliary  pump  an  accumulator  tank  A  is 
prtvided,  which  is  placed  in  circuit  with  the  water  supply 
between  the  boiler  and  the  source  of  water  supply.  This 


accumulator  is  so  arranged  that  it  is  free  at  all  times  to 
receive  water  from  the  boiler,  but  is  prevented  from  return- 
ing it  thereto  except  when  the  operator  desires.  This  device 
overcomes  all  the  difficulties  for  which  the  auxiliary  pump 
is  used  without  the  objections  which  arise  from  the  use  of 
such  a  pump. 

16425  ELECTRIC  EQUIPMENT  &  SECURITIES  LTD.,  and 
RUZICKA.  Manufacture  of  electric  incandescence 
bodies. 

16168    BROOKS  &  WATSON.    Photographic  exposure  meter. 
16701    LUBY  &  HARRIS.    Acetylene  gas  generator  apparatus. 
16707    STANBRIDGE  &  WALKER.    Projectiles  for  the  pene- 
tration of  armour  plates. 

This  shell'  is  constructed  to  give  the  same  effect  as  the 
ordinary  shell,  with  a  soft  cap,  and  to  have  the  advantage  ol 
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being  made  in  one  piece.  To  do  this  the  shell  is  formed  with  a 
concave  head,  this  head  being  tempered  (after  the  shell  has 
been  hardened  all  over)  so  as  to  soften  it. 

16773    COLLIER.    Manufacture  of  wooden  lasts  for  boots  and 
shoes. 

16795    CHARLES.    Cooking  utensils  for  vegetables  and  other 
articles. 

16881    MILLER.    Fire-extinguishing  apparatus. 

16970    RUSHTON.      Openers,  scutchers,  lap  machines,  and 

combing  machines. 
16977    BRIERLEY  &  WILLIAM  BRIERLEY  (ROCHDALE) 

LTD.    Machines  for  removing  the  stalks  from  black 

currants  or  other  similar  fruit,  also  applicable  for 

unwrapping  oranges  and  the  like. 
17011    BO  WEN.    Sheet-metal  wheels,  sheaves,  pulleys,  and  the 

like. 

The  sheave  A  is  formed  of  sheet  metal  in  two  halves 
stamped  to  the  required  form  and  secured  together  at  or 


near  the  rim,  and  enclosing  at  the  hub  a  tabular  sleeve  B. 
Two  flanged  bushings  C  are  provided  to  clamp  the  sheave 
A  to  the  sleeve  B. 

17034  POTT.  Weeding  tools  applicable  also  to  other  horti- 
cultural purposes^ 

17070  YOUNG  &  WADDELL.  Machines  for  hackling  flax  and 
similar  fibres. 
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17019    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Alternating-current  motors. 

The  field  winding'  of  an  alternating  motor  of  commutator 
type  is  short  circuited  at  equi-potential  points,  and  the  short 
circuits  being  parallel  to  the  line  of  magnetisation  produced 
by  the  armature  winding  acts  as  a  closed  secondary  and 


neutralises  the  sell-induction  of  the  armature;  moreover, 
the  exciting  part  of  the  field  winding  is  situated  between 
the  two  short  circuits,  and  produces  a  field  flux  at  an  angle 
to  that  of  the  armature;  the  several  parts  of  the  field  wind- 
ing are  thus  employed  to  the  best  advantage. 

171W    ROUX.    Apparatus  tor  consuming  smoke  in  stoves  and 
furnaces. 

One  or  more  secondary  combustion  chambers  A  are 
arranged  directly  behind  the  furnace  15,  with  which  they  are 
in  communication.  The  gases  from  the  furnace  B  are  dis- 
charged into  the  chamber  A,  and  the  draught  which  is 


caused  at  the  opening  C  draws  in  the  carburetted  gases  from 
the  furnace,  which  gives  rise  to  a  flame  of  high  temperature, 
thus  keeping  the  temperature  of  the  chamber  A  above  that 
of  the  furnace.  The  complete  combustion  of  the  gases 
is  therefore  always  ensured. 

17145    PEASE  &  SCHUMACHER.       Wheel  for  motor  cars, 
cycles,  or  other  vehicles. 

The  object  of  this  invention  is  to  construct  a  wheel  of  great 
strength  and  light  weight  at  a  low  cost  of  manufacture. 
The  wheel  is  made  in  two  main  sections,  A  and  B,  formed  by 


stamping,  each  having  its  own  hub  abutting  against  the 
hub  of  the  other,  and  both  mounted  on  the  same  bush, 
these  two  sections  A  and  B  are  clinched  together  at  their 
peripheries,  thus  forming  a  complete  wheel. 


17203    TUCKFIELD  &  GARLAND.    Portable  means  for  pro- 
pelling- and  steering  boats. 

In  this  apparatus  A  is  a  petrol  motor,  having  a  rod 
attached  at  one  end,  and  a  paddle  wheel  at  the  other  end. 
Q  is  a  forked  frame  (pivoted  to  a  rod  attached  to  the  stern 
of   the  boat)  carrying  the  rod  B.    D   is  a  pivoted  tiller 


carrying  a  chain  wheel  geared  to  a  chain  wheel  on  the  rod 
B.  C  is  adjustable  to  suit  the  draught  of  the  boat.  By 
turning  D  to  port  or  slarboard  the  boat  is  turned,  and  by 
giving  the  chain  wheel  on  D  a  half  revolution  the  vessel 
is  driven  astern. 

17288  Sl'KINGBOHN  &  NPIUNGBOEN.  Method  and  means 
tor  the  cleaning  and  renovating  of  material  of  a 
textile  or  felty  nature. 

17.(50    WHITE  &  HALLIGAN.    Knitting  machines; 

1738]    WALMSLEY  &  .TONES.    Cardboard  box. 

17512  SIMMS.  Vaporisers  and  carburetters  of  internal-com- 
bustion engines. 

This  is  an  apparatus  for  regulating  the  supply  of  exhaust 
gases  to  the  vaporiser,  so  that,  the  vaporiser  is  kept  at  a 
uniform  temperature,  and  not  altered  by  the  variations  in 
speed  of  the  motor.    It  consists  of  a  bye-pass  fitted  with  a 


valve  A  arranged  in  connection  with  the  pipe  conveying 
the  exhaust  gases  from  the  motor  to  the  vaporiser.  This 
valve  A  is  adapted  to  be  operated  by  any  suitable  mechanism 
from  the  governor,  thus  regulating  the  supply  of  exhaust 
gases  to  the  vaporiser. 
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17.548    IIOETON.    Baud  brakes  for  cycles  for  automobiles  and 
for  other  purposes. 

This  band  brake  is  coiled  more  than  once  round  the  brake 
drum,  one  end  of  band  being  fixed,  and  the  other  connected 
to  means  for  applying  a  tensional  strain  so  as  to  tighten  it 


round  tiie  drum.  This  brake  is  made  of  steel  or  other  suit- 
able material  which  will  expand  or  spring  away  from  the 
brake  drum  when  tension  on  the  brake  band  is  released. 

17(588    L  A  YL  AND.  Brushes. 
17741)    HOPE.  Under-bedkes. 

17753    WEIGHT.    Indoor  game  of  cricket  to  be  played  on  a 
table. 

178.54    SHARE  ATT  &  SHAEEATT.    Kilns  and  the  like. 

This  invention  consists  of  a  main  pipe  A,  which  makes  a 
complete  circuit  of  all  the  chambers,  branches  communi- 
cating with  each  chamber,  bends  and  lids  for  connecting  and 


disconnecting  such  branch  pipes  with  the  said  main  pipe, 
and  an  air  flue  B  at  the  bottom  of  each  chamber  also  com- 
municating with  said  main  pipe. 

17978    ELLLs    (Soc.    A.    Vedriue    &    Cie.).    Suspending  or 
supporting  electric  motors  or  differential  gear,  or 
both,  on  motor  road  vehicles  or  tramway  vehicles. 
The  improvement  consists  therein  that  the  electric  motor, 
connected  or  not  to  the  differential  gear  of  an  electric 
vehicle,    is    supported  on    one    side  by   an   axle  of  the 


u 


vehicle,  and  on  the  other  side  by  a  transverse  spring  con- 
sisting of  fi  at  plates  decreasing  towards  the  top  and  bottom, 
said  spring  being  carried  by  links  so  as  to  allow  a  slight 
transverse  play. 


17994    MATHER     &    PLATT    LTD.,    and  HOPKINSON. 

Methods  of  and  means  for  purifying,  softening,  and 
treating  water. 

This  apparatus  consists  of  a  distributing  tank  A  with 
means   for    automatically    measuring    the   quantities  of 


chemicals  to  lie  added  to  the  hard  water,  a  lime-mixing  and 
settling  tank  15,  one  or  more  precipitation  tanks  in 
which  the  direction  of  flow  of  the  water  is  upwards,  and 
layers  of  rough  metallic  bodies  and  filtering  medium  C. 

18212    BADCOGK.    Apparatus  for  raising  water. 


This  invention  consists  of  a  cylinder  A  fitted  with  a  piston 
for  the  actuation  of  a  pump,  a  controlling  valve  B  operated 
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through  the  medium  <  f  air  compressed  and  entrapped  during 
the  descent,  and  .subsequently  released  in  the  ascent  of  the 
piston  for  establishing  alternate  connections  between  the 
cylinder   with"  a    condenser   and    a   low    pressure  steam 

generator. 

18010    LEWIS.    Surgical  operation  tables  and  the  like. 

18102    BUTTER.    Photographic  backgrounds. 

18107  MILLER.  Conveying  apparatus  designed  more 
particularly  For  coaling  ships  at  sea. 

18147  WETTER  (F.  Hoffmann-Laroehe  &  Co.).  Phar- 
maceutical compound  and  process  for  the  manufacture 
of  the  same. 

18167    HODDER    &    WARP-PILE    WEAVING    CO.  LTD. 

Machines  for  attaching  braid  or  binding  to  mats. 
18205    SANDEMAN.    Appliances  (flag  pins) 'used  for  golf  and 

other  games. 

18226  GILBERTHORPE.  Means  for  fastening  railway 
carriage  doors  and  other  doors. 
A  sliding  bolt  is  enclosed  in  the  door  and  one  end  of  it  is 
adapted  to  engage  with  a  catch  plate  fixed  to  the  door 
frame,  while  the  other  end  is  adapted  to  bear  upon  a  spring 
plate  which  is  also  fixed  to  the  door  frame.  The  parts  are 
so  arranged  that  when  the  door  is  properly  closed  the  spring 
plate  locks  the  door,  but  when  the  door  is  not  properly 
closed  it  causes  the  door  to  stand  slightly  open. 

18307    PALATINE      ENGINEERING      CO.      LTD.,  and 
RICHARDS.    Tap  or  cock. 
The  broader  end  of  the  casing  is  closed  by  a  screwed  cap, 
whilst  the  corresponding  end  of  the  plug  is  open,  so  that  the 


latter  is  subjected  to  the  pressure  existing  in  the  casing. 
A  spiral  spring  A  in  compression  is  provided,  which 
operates  to  keep  the  plug  upon  its  seat. 

18318    MUSKER  &  MUSKER.    Lift  regulating  valve  gears. 
The  inlet  and  outlet  of  the  water  to  the  lift  cylinders 
is  controlled  by  two  valves,  one  of  which  is  called  the 
"controlling  valve,"  and  the  other  the  "-cut-off  valve." 
The  controlling  valve  A  is  adapted  to  be  operated  by  means 


of  hydraulic  cylinders  and  serves  to  start  and  control  the 
lift.  The  cut-off  valve  B  is  operated  by  the  cage,  and 
serves  to  cut  off  the  water  to  stop  or  check  the  lift  at  the  top 
or  bottom  of  its  travel. 

18373    KUCKELHAUS.    Detachable  connections  for  furniture 
parts  and  other  other  articles. 


18359    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Incandescent  electric  lamp  sockets. 

The  improvement  relates  to  a  safe  and  simple  connection 
between  the  socket  shell  and  the  shade  holder,  and  consists 
therein  that  the  lower  end  of  the  socket  is  provided  with  a 


projecting  bead,  below  which  a  vertical  flange  of  the  shade 
holder  surrounds  the  socket,  the  latter  being  then  bent  so  as 
to  hold  the  holder  in  position. 

18360    WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.).    Elastic-fluid  turbines. 

The  carbon  packing  ring  A  is  firmly  held  between  a  collar 
on  the  shaft  and  an  annular  holder  B.  The  holder  B  is 
carried  by  a  gland  C  in  which  it  can  rotate  and  have  a 


vertical  movement.  A  set  of  springs  are  placed  between  the 
gland  and  holder  which  exert  pressxire  upon  the  packing 
ring.  A  cover  D  is  provided  to  carry  off  any  steam  that  may 
leak  past  the  packing  ring. 

18361    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Resistances  for  electrical  apparatus. 
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The  improvement  consists  therein  that  a  self-reducing 
resistance  A.  based  on  the  principle  that  when  the  tem- 
perature of  the  substance  increases,  its  resistance  decreases. 
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such  a  resistance,  which  is  composed  of  carbon,  magnetite,  or 
magnetite  mixed  with  ehronite  oi'  iron,  is  inserted  in  the 
c  ircuit  wherein  the  resistance  is  to  be  gradually  reduced ; 
the  invention  is  especially  adapted  tor  starting  motors. 

18394  SCRATTON.  Appliance  for  holding  doors,  casements,  or 
the  like  closed  or  open  at  anv  desired  angle. 

18437    BOTTOMLEY  &  PAGET.    Working  of  fused  silica. 

18140  HAIN  &  WILSON.  Manufacture  of  sweetmeat,  such  as 
chocolate. 

18146  CAROLAN  (General  Electric  Co.).  Mercury  and  the 
like  vapour  electric  apparatus. 

The  current  passing  through  the  electro  magnet  A  (horse- 
shoe type)  and  through  the  mercury  enclosed  in  the  tube, 
a  repelling  action  is  produced  upon  the  small  strip  of 
mercury,  thus  producing  a  separation  accompanied  by  an 


arc  between  the  adjacent  surfaces  of  the  mercury;  mercury 
vapour  being  produced,  the  arc  now  passes  from  the  filament 
B  to  the  electrode  C,  the  coil  D  being  energised  and  the 
starting  current  interrupted  by  the  armature  of  this  coil. 

14855  KODAK  LTD.  (Brownell).  Focussing  devices  for  photo- 
graphic camera-. 

19160  BOLT.  "Window  illuminator  and  advertiser  for  business 
premises  and  the  like. 

18165  THOMPSON.  Plungers  for  the  cylinders  of  syphou 
cisterns. 

18466    SETTEN.    Bow  fittings  of  letter  files. 

18471    BURY.    Buffer  or  cushion  for  check  straps  of  looms. 

18496    FARQUHAR.    Switch  for  electric  circuits. 

A  contact  arm  is  pivoted  between  two  terminals  which  are 
thus  separated  by  some  distance  from  each  other;  an  entirely 
independent  operating  bar  is  adapted  to  release  the  contact 
arm  quickly  from  the  terminals  and  to  restore  same. 

18504    SIR  W.   G.   ARMSTRONG,   WHI T WORTH,  &  CO. 

LTD.,  and  HADCOCK.    Sighting  gear  for  ordnance. 


A  coupling  is  attached  to  the  trunnion  with  one  axis 
parallel  to  the  gun  and  another  axis  horizontal  and  acting 


on  a  vertical  sight  pillar  to  correct  its  direction  and  main- 
tain the  sight  parallel  with  the  vertical  plane  in  which  the 
gun  lies  when  its  trunnion  axis  is  inclined. 

18505  TRIGWELL.    Levers  for  velocipedes  and  other  road 

vehicles. 

18506  WOOTTEN.    Heels  for  boots,  shoes,  and  the  like. 
1S519    LEWIS.    Tennis  or  similar  racquets,  bats,  and  the  like. 
18520    BEAUMONT.    Coin-freed  gas,  electric,  or  other  meters. 
18545    MITCHELL.    Pneumatic  tyre  puncture  locator. 

18565    MILLS  &  STRINGER.    Lock  bolts. 


This  lock  bolt  A  for  locks  is  provided  with  a  notch  vhich 
engages  witli  a  fixed  stump  B  to  normally  retain  it  in  its 
lucked  position,  said  bolt  adapted  to  be  raised  by  the  key 
to  disengage  it  from  the  stump,  and  shot  back  by  the  key. 

18576  SCIIOLEFIELD.  Machinery  or  apparatus  employed  in 
the  manufacture  of  bricks,  tiles,  and  other  like  forms. 

185'JO  BOGGIS.  Method  of  and  means  for  displaying  stage 
representations,  advertisements,  and  for  other  pur- 
poses. 

18612    VON  SCHROTTER.    Ships'  hatches. 
18614    GOULDIE.       Brakes  for  railway  trucks    and  other 
vehicles. 

In  this  arrangement  the  brakes  may  be  applied  from 
cither  side  or  end  of  the  vehicle  by  means  of  a  spring  or 


springs  which  urge  the  brake  blocks  into  contact  with  the 
wheels,  and  which  are  set  or  released  by  means  of  any  one 
of  the  brake  levers. 

18619    MATTHEWS.    Ring,  bracelet,  or  the  like  circlets  for 

ornamental  personal  wear. 
18638    FEATHERSTONE.      Driving  appliances  of   and  for 

motor  vehicles. 

A  spring  case  is  provided  on  the  live  axle  having  abut- 
ments thereon.  The  driving  wheel  also  has  abutments,  and 
between  these  abutments  springs  are  placed  which  absorb 
the  shock  in  starting. 

18675    WUEST.    Pneumatic  tracker  bars. 

18706    GOODWIN.    Lubricating  axles,  shafting,  and  the  like. 

A  reservoir  is  provided  under  the  axle,  being  preferably 
cast  with  the  axle  box,  in  which  a  roller  is  mounted.  Springs 
keep  the  roller  in  frictional  contact  with  the  axle,  which 
is  thereby  constantly  lubricated. 

18716    KENRICK  &  JEFFERSON  LTD.,  and  JEFFERSON. 

Drawers  of  filing  cabinets  and  other  like  drawers. 

18880    GILLINGS.    Milk  churns  or  cans  and  the  like. 

18920  LAKE  (Soc.  Anon.  Matthey  &  Co.).  Manufacture  of 
electrical  insulating  and  non-heat  conducting  com- 
positions. 

18936    AlKEY  &  AIRE Y.    Acetylene  gas  generators. 
19014    SARGEANT.    Swath  turners. 

19130  YOUNG.  Travelling  and  other  lattices,  such  as  those 
employed  in  scutchers,  openers,  and  the  like. 

19239  CALWELL.  Means  for  driving  manure  spreaders,  hay 
makers,  thistle  cutters,  crop  sprayers,  or  grain  sowers 
from  the  wheels  of  carts  or  other  vehicles. 

19267  FAULDING,  WALKER.  &  BRITISH  FIRE  LIGHTER 
CO.  LTD.    Stoves  for  heating  water  and  the  like. 

19363    MARTYN.    Washing  machine. 
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18704    ELECTKIC  AND  ORDNANCE  ACCESSORIES  CO. 

LTD.,  and  HALL.  Electrical  circuit  breakers  and 
automatic  switches. 

The  improvement  consists  therein  that  momentary  over- 
loads do  not  have  any  effect,  but  if  the  overload  lasts  for 
several  predetermined  seconds  the  circuit  is  automatically 
broken;    for  this  purpose  a  plunger  movable  in  an  air 
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cylinder  is  connected  to  the  core  of  a  solenoid  through  which 
the  main  current  is  flowing,  said  core  operating  the  circuit 
breaker.  When  the  overload  is  momentary  the  plunger  has 
not  time  enough  to  rise,  but  if  the  overload  lasts  too  long 
the  plunger  rises  slowly,  the  air  passing  by  way  of  a  valve 
underneath  the  rising  plunger  to  accelerate  its  movement. 

LUCAS.    Lamps  for  motor  cars  and  for  similar  services. 
MOODY  &  CLEGG.    Hoists,  mine  cages,  and  the  like. 
BROWN  &  KENT.    Crimping  or  fluting  irons. 
WEAVER.  Boots. 

BULLIVANT  &  SELL Y.    Ropes  and  cords. 
JEFFERIES.    Shields  or  protectors  for  the  fore-sights 
of  small  arms. 

Thimbles. 

Double-barrelled  small  arms. 
(Farbenfabriken   vorm.    F.  Bayer  &  Co.). 
Manufacture  and  production  of  anthracene  dyestuffs 
and  their  application  to  dyeing  and  printing. 
TERRY.    Parcel  carriers  for  cycles  and  the  like. 
JONES.  Anaesthetisers 
MACFARLANE.    Centrifugal  machines. 
DESCLEE.    Pneumatic  tyres. 


TURNER. 
CARTER. 
NEWTON 


To  lix  the  armour  to  pneumatic  tyre  covers  a  band  of 
Leather  A.  to  which  the  said  armour  is  riveted,  is  riveted 
into  a  groove  formed  in  the  tyre  cover 


21386    ALEMIAN.    Machine  for  sawing,  drilling,  filing,  and 
polishing. 

21474    TWIN  SAFETY  PIN  CO.  &  ANNIE  BUCKELEW. 
Safety  pin. 

22034    LANGDON.    Reversing  gear  for  engine  shafting. 

The  engine  shaft  is  geared  to  the  propeller  for  forward 
drive  by  bringing  the  clutch  A  into  engagement  by  means 
of  a  hand  lever.  To  reverse  the  propeller  shaft  the  hand 
lewT  is  pulled  aft  and  the  clutch  B  is  brought  into  engagc- 


FORWARD 


merit  and  also  the  case  C  and  coned  wheel  D,  consequently 
coupling  up  the  case  ('  anil  bevel  wheel  E  with  the  engine 
shaft,  thus  driving  the  propeller  shaft  in  the  opposite 
direction. 

22147    CLARKE  &  WEEKS.    Handles  for  racquets,  bats,  and 

other  articles. 
22393    WINTER.    Food  or  confection. 

22907  MACKY.    Fastenings  for  door  handles. 

22908  ARENDT.    Multiple  connecting  system  for  telegraphic 

or  telephonic  communication.  [Date  applied  for 
under  International  Convention,  October  24th,  1903. j 

23102    MATIIESON.    Fishing  nets. 

23179    WOOD.    Incandescent  gas  lighting. 

23401     SANGSTER.    Cvcle  brake  fittings. 

23515  JOHNSON  (Hadischc  Anilin  &  Soda  Fabrik).  Manu- 
facture of  stable  hydrosulphites. 

23751  HOPPE  A-  EGGERS.  Means  for  lubricating  steam 
cylinders. 

A  stirring  device  is  connected  to  the  screw  spindle,  the 
ai  ins  of  which,  in  consequence  of  the  rotations  of  the  spindle, 
brUsh  along  between  the  piston  and  the  wall  of  the  cylinder 
and  carry  off  all  deposits  which  may  settle  in  the  lower 
part  of  the  cylinder  to  the  upper  part,  so  that  a,  thorough 
mixing  of  the  oil  with  the  solid  parts  is  attained. 

23899    JUST  &  HANAMAN.       Manufacture  of  incandesced 

electric  lamps. 
24044    EHRHARD.    Folding  screens. 
21721    GRAZEBROOK.    Rests  or  stands  for  bicycles. 
25016    SOUHEUR.     Tobacco    pipes,    cigar      and  cigarette 

holders. 

25313  ELTRINGHAM.  Cylinders  and  pistons  of  steam  engines 
in  which  the.  steam  valves  are  controlled  by  link 
mechanism. 

The  cylinder  is  provided  at  its  end  with  valve-controlled 
ports  for  the  inlet  of  steam  only,  and  at  or  about  its  centre 
with  a  valveless  exhaust  port  adapted  to  be  controlled  by 
the  movements  of  the  piston,  the  latter  being  provided  with 
valves  at  its  opposite  ends  in  such  a  manner  that  during  the 
greater  part  of  the  stroke  one  side  of  the  piston  will  be  open 
to  the  exhaust. 

25387  ROTIIH A RDT.  Road  wheels  for  motor  propelled  and 
other  vehicles. 

The  wooden  tread  blocks,  A  are  made  narrower  than  the 
space  between  the  flanges  of  the  wheel,  and  the  blocks  are 
firmly  secured  in  the  rim  by  means  of  wedges  B,  the  wedges 


being  so  arranged  that  they  arc  automatically  forced  in  by 
contact  with  the  road,  the  wedges  following  the  blocks  out- 
wardly on  expansion  of  the  latter,  but  being  forced  in  again 
by  the  pressure  of  the  road. 
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25412    MOLLER ■  &  NORDSTROM.     Machine   for  cleaning 
steam  boilers. 

Consists  of  a  cylinder  or  head  which  is  attached  to  the 
end  of  a  handle  and  having  a  piston  working  therein.  A 
spindle  rotates  in  the  handle  and  operates  the  piston.  A 
tool  is  fixed  to  the  piston  so  as  to  reciprocate  with  it  and 
flexible  shafting  is  connected  with  the  spindle,  means  being 
provided  to  rotate  it. 

23777    THOMAS.  Tyres. 

This  tyre  consists  of  a  strip  of  india-rubber  or  other 
resilient  material  A,  one  or  more  faces  of  which  are  pro- 
vided with  a  series  of  grooves  crossing  each  other  in  such  a 


manner  (hat  one  or  more  of  the  faces  are  divided  up  into  a 
series  of  isolated  projections,  in  combination  or  not  with  an 
outer  tread. 

25936    CROWTHEB  A:  SYKES.    Picking  motion  of  looms  for 
weaving. 

2600.5    SMITH.     Apparatus  lor  treating  tubular  fabrics  with 

liquid  or  semi-liquid  compositions. 
26341    SCHILLING;    Preparation  for  use  in  cases  of  collapse, 

apoplexy j  and  the  like. 
"26  183    LOK13KLL.    Process  for  purifying  crude  viscine  obtained 

from  plants  of  the  ilex  class. 
26491    FROM  ONT.    Steam  generators 
26830    BAB  ROW.  Lathes. 
27324 '  COOPER.  Turbines. 

The  barrel,  which  carries  the  radially-inclined  blades  A, 
is  adapted  to  revolve  in  a  suitable  casing.    The  motor  fluid, 


which  enters  at  B,  impinges  upon  the  blades  and  travels 
along  the  barrel  by  conduits  formed  between  the  blocks  to 
tiie  end  chambers  O,  where  it  passes  out  to  exhaust. 

27726    FONTEINK  &  KELLLOGO.    Horse  collars. 

29105  DAVIS  &  S1EBE  GORMAN  &  CO.  LTD.    Air  pumps. 

29106  DAVIS  &   SIEBE   GORMAN  &  CO.  LTD.  Diving 

apparatus,  and  apparatus  tor  working  in  iriespirable 
erases. 

29188    ZENSES  &  KRENZLER.    Rasp-cutting  machines. 
29354    GRA  BOSCH.       Apparatus    for    transmitting  electric 
signals  or  impulses. 
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29531  HOLMES.  Electrical  signalling  apparatus.  [Date 
applied  for  under  International  Convention,  March 
25th,  1904.] 

2963S    BKRRYMAN.    Match  box  holder. 


1905. 

73    BISHOP.    Machines  for  counting  bank  notes  and  other 

documents  or  sheets. 
90    TOWN.       Sunshades  and  blinds  for  shop  and  other 

windows. 

125    YATES.    Non-retillable  bottles. 

166    BETTER  &  WILLIAMS.    Tidal  power  generator  and 
elevator. 

201    STURTEVANT  &  STURTEVANT.  Variable-speed  gear- 
ing. 

The  loosely-mounted  pinion  A  is  made  to  gear  with  either 
the  forward  or  reverse  gear  wheels  B,  which  are  connected 
to  the  driven  shaft  by  the  mechanism  described  in  Patent 
No.  10717,  1904.    A  clutch  disc  C  is  carried  by  the  pinion 


shaft  B  with  which  co-operates  a  second  clutch  disc  D,  which 
is  under  the  action  of  centrifugal  weights.  The  discs  are 
forced  into  engagement  under  action  of  weights,  but  when 
speed  falls  discs  arc  disengaged  and  low-speed  gear  will  come 
into  action. 

282  MITCHELL.  Box  or  holder  for  tramway  tickets,  omni- 
bus tickets,  and  the  like. 

508    AMICO.    Chair  for  the  prevention  of  sea  sickness. 

575    WINZER,  nee  GRAPER.       Load  carriers  or  hooks. 

|  Date  applied  for  under  International  Convention, 
January  13th;  1904.] 

628  PAYNE.  Flash-light  apparatus  for  photographic 
operations  and  for  other  purposes. 

689  DUCKWORTH,  DUCKWORTH,  &  KERR.  Current 
controller  for  electric  railways  on  a  sectional  con- 
ductor system. 

The  invention  consists  therein  that  a  movable  rail  formed 
of  sections  and  attached  to  one  of  the  rails  being  pressed 
down  by  the  flanges  of  the  wheels,  and  a  lever  being  actuated 
in  such  a  manner  that  a  circuit  is  closed  only  by  the  end  of 


this  lever,  said  circuit  comprising  the  feeding  cable,  the 
slipper  rail,  and  the  motor  of  the  vehicle,  the  slipper  rail 
being  formed  also  of  sections  separated  from  each  other  by 
suitable  material,  so  that  current  passes  only  through  one 
section,  and  not  through  the  full  length  of  the  slipper  rail. 

700a    HEINICKE.    Apparatus  lor  use  in  wireless  telegraphy. 

[Date  applied  for  under  Patents  Rule  9,  January  13th. 
1905.] 

727    SMITH.    Means  for  suspending  scenery  and  the  like. 
754    GREEN.    Channel    junctions,    channel   couplings,  and 

channels  for  use  in  or  about  the  inspection  chambers 

of  drains  and  sewers. 
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857    FRYER.       Rotary  device  for  polishing  table  knives, 

forks,  and  spoons. 
862    PEti'ST.    Vehicle  wheels. 

The  wheel  has  an  elastic  metallic  felloe  of  multi-arcuate 
cross-section,,  the  tread  and  inner  portions  of  the  felloe 
being  provided  with  a  tyre  support  of  sheet  metal  or  other 
material,  so  as  to  form  chambers  below  the  tyre  and  circum- 
jacent the  spokes  in  order  to  increase  the  resiliency  of  the 
wheel. 

952    LATOUR.    Electric  motors.    [Date  applied  for  under 
International  Convention,  January  18th,  1904.] 

The  invention  consists  in  closing  automatically  the  inter- 
rupter employed  in  a  repulsion  motor  convertible  into  a 
commutator  induction  motor,  or  into  a  motor  without  phase 
displacement,  the  method  being  based  upon  the  principle  that 


the  potential  in  the  rotor  decreases  when  the  velocity 
increases,  the  E.M.F.  between  the  short  circuits  A  becomes 
nil  when  synchronism  exists,  and  it  does  not  further  counter- 
balance between  BB  of  the  stator;  a  current  then  passes 
through  the  electro-magnet  C,  the  E.M.F.  armature  of 
which  closes  the  circuit  of  the  interrupter  D. 
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DEHN.  Vessels  for  delivering  measured  quantities  of 
liquids.  [Date  applied  for  under  International  Con- 
vention, January  26th,  1904.] 

POTTER.    Spinning  spindles. 

JAMES  (Union  Typewriter  Co.).     Typewriting  machines. 

GOLDBERG.    Calculating  machine. 
JUSTICE  (Toronto  Type  Foundry  Co.  Ltd.).  Justi- 
fying appliances  of  linotype  machines.    [Date  applied 
for  under  Patents  Rule  9,  January  24th,  1905.] 

HAGER.    Indicator  for  receivers  of  distilling  apparatus. 

NEHRING.  Lenses.  [Date  applied  for  under  Inter- 
national  Convention,  February  9th,  1904.] 

NEHRING.  Lenses.  [Date  applied  for  under  Inter- 
national Convention,  February  15th,  1904. 

TAYLOR.  Weighting  motions  of  warp  beams  of  looms 
for  weaving. 

BROADBENT.  Fire  bars  of  furnaces  for  steam 
generators  and  the  like. 


This  fire  bar  is  provided  at  its  ends  with  seats  or  the  like 
by  means  of  which  it  can  rock  in  either  of  two  directions 
around  its  axis  upon  lugs  or  equivalents  cast  or  formed  on 
the  bearer  bars. 
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GORHAM.    Surgical  fracture  apparatus. 
FREY.    Shaving  brush. 

LAFFITTE.    Inqn-egnation  and  colouration  of  timber. 

[Date  applied  for  under  International  Convention, 

March  16th,  1904.] 
SARASON.    Pads  for  application  to  operating  chairs 

and  the  like. 
KAY.    Audible  railway  signalling  apparatus. 
GUILLEMAUD.      Automatic    lubricating  mechanism 

for   the   collars   and  foot-step   bearings  of  spinning 

machine  spindles. 


2332    JANNEY\    Car  couplings. 

The  coupling  hook  A  is  provided  with  a  tail  B  which 
engages  with  a  pin  in  such  a  way  that  on  the  pin  being  with- 


drawn or  lowered  into  the  draw-head  the  hook  A  is  turned 
to  its  open  or  closed  position,  thus  permitting  the  cars  to 
separate  or  come  together. 

2976    HADDAN  (Soc:  E.  &  P.  Guitel).    Pulley  tackle. 

These  pulleys  are  so  mounted  that  when  the  load  is 
suspended  from  the  chain  passing  over  one  pulley  the  latter 
(nun's  automatically  into  gear  with  the  other  pulley  and 


cannot  move  independently.  This  arrangement  has  the 
advantage  that  the  load  cannot  descend  suddenly  by  the 
action  of  gravity  and  cause  accidents. 

3283    LEG ENDRE.     Electrical  sound-producing  apparatus. 

[Date  applied  for  under  International  Convention, 

September  24th,  1904.] 
3364    JOHNSON  (Hawthorne  &  Sheble  Manufacturing  Co.). 

Horn-supporting  cranes  for  machines  for  reproducing 

sound. 

3396    MITCHELL.     Dough  sheeting  and  lapping  machines. 

[Date  applied  for  under  International  Convention, 

February  20th,  1904.] 
3423    SrARLA.    Machines  for  stamping  pipes.   [Date  applied 

for  under  International  Convention,  February  20th-, 

1904.] 
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3498    PARUSZEWKI.    Method  and  loom  apparatus  for  the 
manufacture  of  knotted  pile  fabrics. 
DREY.    Knives  for  cutting  weft  pile  fabrics. 
CLELAND  &  STEWART.      Holders  for  acetylene  or 
other  gas. 

ARTOM.  Transmission  of  electrical  energy  through 
space  for  the  purpose  of  wireless  telegraphy  and  the 
like. 

HENSLE  Y.  Electric  trolley  heads.  [Date  applied  for 
under  International  Convention,  May  5th,  1904.] 

Flat  springs  are  fixed  inside  the  harp  in  any  convenient 
way,  tending  always  to  grip  the  wheel,  the  free  ends  of 
the  springs  being  provided  with  elongated  holes  through 
which  the  wheel  spindle  passes.  The  sides  of  the  springs  at 
top  are  recessed  to  receive  lugs  on  the  washers,  which  lugs 
are  bent  over  to  grip  the  spring. 

3932  CULLITON.  Dumping  apparatus  for  unloading  rail- 
way cars.  [Date  applied  for  under  International 
Convention,  March  17th,  1904.] 

In  this  apparatus  one  side  of  the  platform  A,  on  to  which 
the  car  is  brought,  is  raised  to  bring  the  same  at,  an  angle, 
and  as  the  car  is  supported  on  and  securely  held  to  the 


platform  it  assumes  the  same  angle  as  the  platform,  and  is 
held  at  such  an  angle  until  its  entire  contents  have  been 
dumped,  when  it  is  automatically  returned  to  its  original 
position. 
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LOKESCH.    Fastenings  for  garments  and  the  like. 
McINTIRE.    Photographic  printing  apparatus. 
BATES.     Numbering     mechanism    of  hand-operated 

numbering  machines. 
WEST.    Safety  links  or  self-detaching  hooks  employed 

for  preventing  accidents  in  overwinding  of  cages,  lifts, 

or  the  like. 

McGEOCH.    Valve  seating  for  water  taps  and  cranes. 


To  oveicome  the  difficulties  which  arise  owing  to  the 
valve  seat  wearing  unequally,  a  projecting  ring  of  elastic 
material  is  removably  secured  to  the  web  as  shown. 

4253  KROTZ.  Rubber  tyres  for  vehicle  wheels.  [Date 
applied  for  under  International  Convention,  April 
13th,  1904.] 

The  retaining  bands  of  a  tyre,  such  as  that  of  Patent 
21087.  of  191)1.  are  enveloped  with  an  independent  fabric 


covering,  the  base  portion  thereof  being  cemented  to  the 
fabric  covering  on  the  base  of  the  strip,  so  as  to  bind  the 
retaining  bands  in  position. 

4600    COOLEY.    Method  of  key  and  dowelling  wood  block 

floors  and  pavements. 
4  709    COOPERSMITH.    Beds  convertible  into  chairs. 
4734    REICHWALD    (Fried.    Krupp    Akt.-Ge«.).  Laying 

mechanism  for  ordnance. 


The  operating  shaft  is  arranged  at  an  angle  to  the  shaft 
of  the  bevel  wheel  A,  and  the  ends  of  the  .shafts  are  con- 
nected by  a  universal  joint  B,  thus  dispensing  with  the 
usual  bevel  gear. 

4769    WHITTLE.    Line  pins  for  building  and  other  operations. 

4897  MARTIN.  Shearing  tools  for  cutting  sheet  metal  and 
the  like.  [Date  applied  for  under  International  Con- 
vention, March  9th,  1904.] 

During  the  operation  of  cutting  the  tool  is  displaced  in 
accordance  with  the  progress  of  the  operation  whilst  the 
work  remains  stationary. 


Sealing  devices  for  bottles,  jars, 
Apparatus  for  raising 


5076    HEATH  &  SADLER. 

and  the  like. 
5147    PALAU,  SIBIS,  <fe  NAVARRO. 

liquids. 

5374  ALBEE.    Trolley  retrievers  for  electric  railways. 

5375  WALTERS.    Device  for  preventing  lifts,  colliery  cages, 

and  the  like  falling,  in  the  event  of  the  cable  breaking 
or  control  of  the  brakes  being  lost. 

Under  normal  conditions,  when  the  lifting  cable  is  in 
tension,  the  wedge  A  is  kept  in  a  raised  position  and  the 
bars  B  are  retained  in  their  rearmost  positions;  but  in  the 


event  of  the  cable  breaking  the  wedge  falls,  thereby  allow- 
ing the  bars  B  to  slide  forward  under  the  action  of  springs 
C,  their  forward  extremities  engaging  witli  the  rack  D,  thus 
arresting  the  travel  of  the  lift. 

5407    TAYLOR  &  SHAW.    Mills  for  wet  or  dry  grinding. 
5531    MAYR.    Holder  for  the  paper  covering  on  the  head 
rests  of  chairs. 

5785  W ATKINS  &  SHAW.  Pocket  and  other  knives  and 
edged  tools. 

6143  PERRETT  &.  EYRE  &  SPOTTISWOODE  (BIBLE 
WAREHOUSE)  LTD.    Indexing  books. 

6163  GILARDONI  &  LERICHE.  Manufacture  cf  honeycomb 
radiators.  [Dats  applied  for  under  International  Con- 
vention,  September  23rd,  1904.] 

In  the  manufacture  of  honeycomb-type  radiators  by  the 
electrolytic  deposit  of  metal  upon  a  mould  formed  by  run- 
ning a  fusible  alloy  into  a  primary  mould  composed  of  a 
base   plate  and  upstanding  pins,   the   base  plate  of  t lie 
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primary  mould  is  made  with  tubes,  the  lower  parts  of 
which  are  embedded  therein,  the  upper  parts  serving  as 
supports  for  the  pius. 

5406  DARLING.  Apparatus  for  automatically  coupling  and 
uncoupling  railway  carriages,  wagons,  and  other 
vehicles. 

On  the  two  wagons  being  brought  together  the  coupling 
link  A  on  one  wagon  cornea  in  contact  wit!)  the  hook  B 


on  the  opposite  wagon,  and  the  toe  piece  C  slipping  over  the 
front  of  the  link  engages  with  the  side  of  it  and  so  acts 
as  a  guide  for  the  links  in  coupling. 

5540    EVRRSON.    Steering  and  propelling  of  motor  boats 
and  the  like. 

These  improvements  consist  in  the  combination  of  a  pro- 
peller shaft  coupled  to  the  engine  shaft  by  a  flexible  shaft  out- 
side the  boat,  said  shaft  being  carried  in  a  sleeve  or  carrier 
swivelled  at  one  end,  and  capable  of  radial  adjustment  upon 


said  swivel,  and  carried  by  a  fixed  quadrant  at  the  other 
end,  wherein  it  may  be  moved  to  any  horizontal  radial 
position  desired  for  the  combined  steering  and  propelling  of 
said  boat. 

5782    ELECTRIC  &  ORDNANCE  ACCESSORIES  CO.  LTD., 
HALL  A-  GARNER.    Electric  motor  controllers. 

The  object  of  the  invention  is  to  prevent  the  leakage  of 
current  and  to  cheapen  the  cost  of  production,  the  apparatus 
being  arranged  as  follows:  The  fingers  A,  which  make  con- 
tact with  the  segments  of  the  drum  driving  the  rotation  of  the 


latter,  are  secured  to  the  fittings  B  by  means  of  spring 
blades,  said  fittings  carrying  the  cable  connections  and  being 
secured  around  an  insulated  bar  C  by  means  of  straps  and 
screws. 

0176    (TIRISTENSEN.    Relays  for  telephones,  telcgraphones, 
and  the  like. 


6202  PEDDINGITAUS.  Haud-ope>  ated  shearing  machines. 
6281    MARSHALL.    Protectors  for  water  gauge  glasses. 

Three  pieces  of  sheet  metal  are  formed  into  shape  so  as 
to  receive  and  hold  in  position  a  fiat  plate  glass  front.  The 
whole  is  plated  round  the  gauge  glass  and  secured  to  the 
fitting  in  suitable  clips. 

6294    PERCELL.    Brushes.    [Date  applied  for  under  Inter- 
national Convention,  March  26th,  1904.] 
6103    McKENZIE   &   KELLEY.     Devices  for  making  tea, 

coffee,  or  other  beverages  steeped  or  boiled. 
6172    TUA.    Water  watste  preventers. 

7070  BARKER  (Collyor,  Briggs,  &  Lyons).  Street  watering 
cart. 

7298  WHITE.  Driving  mechanism  for  motor  vehicles  or  the 
like.  [Date  applied  for  under  International  Con- 
vention, April  7th,  1904.] 

The  engine  shaft  carries  a  sliding  sleeve  and  pinion  A 
which  transmits  motion  through  gear  B  to  gear  wheel  C 
for  the  slow  speed,  the  wheel  C  transmitting  the  motion  to 


the  driven  axle.  For  the  high  speed  the  pinion  A  engages 
with  the  gear  wheel  C,  and  the  gear  B  is  thrown  out  of 
engagement,  thus  the  speed  of  the  engine  shaft  is  trans- 
mitted direct  to  the  gear  wheel  C  and  driven  axle. 

7485    FRIEDMAN  &  HOLLANDER.    Life  belts. 
7508    GAIL.    Telephone  transmitters. 
7535    HUGH.    Wire  rope. 

7604    WINCKLER.    Illusion  apparatus.    [Date  applied  for 
under  International  Convention,  March  10th,  1905.] 

7670  BONVILLAIN.     Distributing  apparatus  for  foundry 

sand  or  the  like.    [Date  applied  for  under  Inter- 
national Convention,  December  1st,  1904.] 
7761    KUCHENMEISTER  &  THOMANN.  Brick-moulding 
machines. 

8021    JANIK.    Cash  indicators  and  registers. 

8024    LAINE.    Manufacture  of  composition  for  building  and 

other  purposes. 
8086    HESSER.    Apparatus  for  making  paper  bags. 
8297    CIIEMISCIIE  FABRIK  AUF  ACTIEN   (VORM.  E. 

SCHERING).     Manufacture    of    camphor.  [Date 

applied  for  under  International    Convention,  April 

27th,  1904.] 

8398    SI1EPPARD  A  KELLY.    Manufacture  of  paving  slabs, 

steps,  stair  treads,  and  the  like. 
8518    ASHERT.    Detachable  tool  handles. 

7671  BONVILLAIN.    Sand-moulding  machines  for  axle-boxes 

and  other  articles.  [Date  applied  for  under  Inter- 
nattional  Convention,  December  1st,  1904.] 

The  patterns  A  arc  arranged  on  a  table  which  is  con- 
nected to  a  hydraulic  cylinder.  Sand  from  a  hopper  is 
admitted  around  the  pattern  and  is  compressed  by  a  rammer 
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B  until  the  patterns  are  covered  with  sand.  The  taking  out 
of  the  mould  is  effected  by  the  ascent  of  the  hydraulic  piston, 


T&7//OS 


and  the  stripping  plate  C  continuously  maintains  the  sand 
at  its  bottom  part,  so  that  not  a  particle  is  broken  off. 

8539    BURT,    BOULTON,   &    HAYWOOD    LTD.  (Byard). 

Stop  valves  for  gas  mains  of  coke  ovens  or  other  gas- 
producing  plant. 

To  cut  off  communication  between  the  gas  main  and  the 
gas  producer  a  screw-down  valve  is  used.  This  valve  is  pro- 
vided with  a  clearing  disc  which  is  screwed  down  to  remove 


■■  *   -• 


m 


the  fouling  m  the  pipe  leading  from  the  furnace.  The 
syphon  pipe  admits  fluid  tar  oil  when  required  to  the  valve 
s>eat,  so  as  to  dissolve  any  tarry  deposit  formed  thereon. 

8907  LINCOLN.  Systems  of  electrical  distribution.  [Date 
applied  for  under  International  Convention,  Mav  3rd 
1904.]  J 

8934    STEVENSON.    Methods  of  manufacturing  combination 
under  garments. 


8548    DOWNS.    Driving  gear  for  motor  vehicles,  applicable 
also  to  other  kinds  of  machinery. 

Loosely  mounted  on  the  axle  are  two  rockers  A,  to  which  are 
pivoted  two  connecting  rods  B,  which  are  connected  at  their 
other  ends  to  an  arrangement  of  link  motion  for  varying  the 
stroke     The  rockers  A  carry  flat  discs  C  which  are  normally 


kept  tilted  at  an  angle,  in  which  position  the  rocker  A  when 
rocking  m  the  direction  of  the*  arrow  causes  the  disc  to 
become  compressed  against  the  surface  of  the  drum  D  the 
disc  is  so  locked  between  the  drum  and  the  rocking' arm 
that  the  drum  is  driven  in  same  direction. 

KUGELMANN  Automatic  telephone  exchange 
systems.  [Date  applied  for  under  International  Con- 
vention, April  29th,  1904.] 

8™3SZ-DJ^P  f°r  making  fluid-tight  joints. 
^^u^AT?^1ReyeTslble  fastener  for  casements. 
YERONIKA    LEVI,    nee     SAMUEL.  Advertising 
medium.  e 

BRbelt'    C°nstruction  of  0Mn°ined  corset  and  abdominal 
MALLETT.    Collars  for  personal  wear 
S^nffia^^16116  generators  for  lamps, 
blocks  MOSELEY.      Mould    for  cement 

CRANNER.      Coin  sorting  or  separating  apparatus. 

Kl^f^f  Undei'  Internati011al  invention, 
GIBBONS.    Door  fastenings. 

FRIEDRICH     WILHELM     SEYBOTH     &  ALEX 
ANDES  BAUMANN.    Belt  shifter.    [Date  applied 
tor  under  International  Convention,  July  6th,  1904.] 
Consists  of  a  spindle  having  a  fork  secured  thereto,  within 
which  fork  a  slotted  wheel  forming  the  belt  sleeve  is  adapted 
to  travel  and  turn.  ^ 

10199  PATTEN  Dust  guards  for  journal  boxes,  applicable 
especially  to  axle  boxes  of  railway  and  like  vehicles. 
M^y  31st    1904  ]°r  International  Convention, 


8975 


9072 
9084 
9194 

9444 

9551 
9030 
9689 

9868 


9876 
10091 


'O/99/as- 


The  dust  guard  A  rides  within  the  recess  B,  around  the 
axle,  and  is  provided  with  springs  C  which  press  the  guard 
against  the  face  of  the  recess,  thus  forming  a  dust-tight 
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10270    JUSTICE  (Otis  Elevator  Co.).    Rope  drives  for  elevators 
or  lifts. 

10571    COCKBURN  &  COCKBURN.      Spring-loaded  safety 
valves. 

The  valve  spindle  A  is  made  in  two  parts,  so  that  the 
springs  may  be  removed  without  removing  the  columns  B. 


In  removing  the  springs  the  carrier  C  is  raised  over  the 
upper  end  of  the  columns,  so  that  the  spring  with  discs  and 
spindle  may  be  bodily  withdrawn  from  between  the  columns. 

1229.5    PETTYJOHN.    Moulds  for  building  blocks. 

12380  DESCHAM'PS.  Tool  or  lever  for  removing  and  replac- 
ing pneumatic  and  like  lyres.  [Date  applied  for 
under  International  Convention,  June  17th,  1904.] 

12630  McCAMPBELL.  Guide  chart  for  dress  patterns.  [Date 
applied  for  under  International  Convention,  J  line 
21st,  1904.] 


Complete  Specifications  open  to  Public  Inspection  befobe 
Acceptance  under  the  Patents  Act,  1901. 

1904. 

29097    DUNKER,  jun.    Shuttles  for  ribbon  looms. 

1905. 

2783    KEFAUVER  &  KEFAUVER.    Lime  distributors. 
G667    ARNANDEZ,  VOORHIES,  &  ARNANDEZ.  Combined 

railway  joints  and  chairs. 
7038    MERRICK.      Feed  mechanism  for  sewing  and  other 

machines. 
7511    SHELEY.    Chimney  cowls. 
7598    THOMAS.    Cotton  presses. 

8166    PRESS-UND  WALZWERK  AKT.-GES.    Rolling  mill 

for  rolling  out  seamless  cylinders. 
9703    FRANZEN.    Method  of  treating  liquids  by  means  of 

peroxide  of  hydrogen  or  other  germ  killers. 
10318    HAZELTON.    Combined  folding  step  and  seat. 
11615    EDWARDS.    Surgical  needles. 

11953    CARASSALE.    Machine  for  automatically  tilling  boxes 
with  matches. 

12246    MOORE.    Sheets  of  embossed  fibrous  material  and  the 

method  of  making  the  same. 
12341    SLOCUM.    Sanitary  attachments  for  telephones. 
12129    ERRINGTON.    Automatically  released  driving  clutch. 
12861    JORGENSEN.    Adjustment  device  for  motor  regulators. 

13019  RAPPAPORT.    Gas  turbines. 

13020  RAPPAPORT.    Pressure  turbines. 

13081    SCHUCHARD.    Hot-water  bath  for  milk  bottles. 
13105    EL EKTRICIT ATS- AKT.-GES.  VORM.  SCHUCKERT 

&  CO.    Single  type-casting  machines. 
13180    THIEMANN.    Process  of  utilising  waste  amber. 
13185    LEMALE.  Turbines. 

13191    PIEPENPRING.    Miners'  safety  lamps. 


LOCOMOTIVE    AND    CARRIAGE   WORKS  OF 
THE  GREAT  WESTERN   RAILWAY  CO. 

A  highly  interesting  visit  was  made  by  the  members  of  the 
Society  of  Engineers,  on  Wednesday,  July  26th,  1905,  to  he 
Locomotive  and  Carriage  Works  of  the  Great  Western  Railway 
Company,  at  Swindon.  The  construction  of  the  locomotive 
works  was  commenced  in  1842. 

In  1861  the  rolling  mills  for  the  manufacture  of  rails  were 
erected.  From  1875,  the  quantity  of  rails  manufactured  was 
gradually  diminished,  the  last  lot  having  been  rolled  in  steel 
in  1878.  The  mills  have  since  been  used  for  the  manufacture 
of  merchant  iron,  the  average  turn-out  being  from  160  to  200 
tons  per  week. 

After  the  amalgamation  of  the  West  Midland  Company  with 
the  Great  Western  Railway  Comjjany  in  1862,  it  was  decided  by 
the  directors  that  a  central  works  for  the  construction  of 
carriages  and  wagons  should  be  provided  at  Swindon,  and  they 
were  acordingly  commenced  in  1868,  enlargements  having  been 
made  from  time  to  time  to  meet  the  increasing  requirements. 
In  1873-4  new  foundries  were  built,  and  other  considerable 
additions  made  to  the  locomotive  works.  In  1902  a  large 
erecting  and  machine  shop  was  constructed,  the  dimensions 
being  486  ft.  by  480  ft.  The  traversing  tables  and  overhead 
cranes,  as  well  as  the  machinery  used,  are  electrically  driven. 
Power  is  provided  by  three  sets  of  vertical  gas  engines,  direct 
coupled  to  electric  generators  working  at  250  volts.  The  total 
area  occupied  by  the  works  and  yards  is  254  acres. 

In  addition  to  the  construction  of  the  locomotives,  carriages, 
and  wagons  required  for  the  service  of  the  company,  a  great 
variety  ot  other  work  is  taken  in  hand.  Large  quantities  of  cast- 
ings are  made  for  the  signal  department,  and  a  considerable 
staff  is  occupied  in  the  construction  and  repairs  of  station  furni- 
ture and  fittings.  The  heavy  repairs  to  the  pumping  machinery 
in  use  at  the  Severn  Tunnel,  and  the  hydraulic  machinery  in  use 
at  the  various  docks  and  stations  of  the  company,  are  also  carried 
out  here.  The  greater  portion  of  the  carriage  stock  of  the  com- 
pany is  fitted  with  oil-gas  lamps.  Some  of  the  coaches  are 
lighted  by  electricity.  Most  of  the  stock  is  also  equipped  with 
steam-heating  apparatus,  almost  the  whole  of  the  work  being 
done  at  Swindon.  Rail  and  road  motor  cars  have  been  introduced 
in  connection  with  the  Great  Western  system  with  considerable 
success.  To  date  fifty  rail  motor  cars  and  six  trailers  have  been 
constructed  at  Swindon. 

At  the  time  of  the  change  of  gauge  in  May,  1892,  with  the 
exception  of  a  few  hundred  wagons  which  were  taken  in  at  the 
Bridgwater  workshops,  the  whole  of  the  broad-gauge  rolling 
stock  was  brought  to  Swindon  to  be  converted  or  broken  up. 
Thirteen  miles  of  additional  sidings  were  laid  to  receive  this 
stock.  The  total  number  of  broad-gauge  locomotives  was  195; 
of  these,  130  had  been  so  constructed  that  they  were  readily 
convertible  to  narrow  gauge.  There  were  also  748  passenger 
train  vehicles,  and  upwards  of  3,400  wagons  and  vans,  a  large 
proportion  of  which  had  also  been  constructed  with  a  view  to 
conversion.  This  was  especially  the  case  with  a  number  of  the 
eight-wheeled  callages,  which  required  only  the  changing  of  the 
bogies  and  the  alteration  of  the  foot-boards  to  transform  them 
from  broad  to  narrow  gauge.  On  one  occasion  25  coaches  were 
so  converted  in  six  and  a  quarter  hours  by  means  of  specially- 
constructed  hydraulic  trail  lifts. 

The  total  number  of  hands  employed  in  the  locomotive  depart- 
ment as  on  June  24th,  1905,  was  8,422,  and  in  the  carriage  and 
wagon  department  5,063,  making  a  total  of  13,485.  In  addition 
to  these  about  750  men  are  employed  in  the  traffic,  stores,  and 
permanent  way  departments  of  the  company  at  Swindon. 

The  rolling  stock  owned  by  the  company  as  on  June  24th,  1905, 
was  as  follows:  Locomotive  engines,  2,859;  carriages,  vans, 
etc.,  7,403;  goods  vehicles,  67,203.  In  addition  to  these  the 
company  owns  the  undermentioned  road  vehicles:  Omnibuses, 
26;  parcels  carts,  etc.,  190;  goods  vehicles,  vans,  lurries,  etc., 
2,191. 


We  have  received  a  copy  of  the  first  number  of  a  new 
quarterly  called  the  Rhodesia  Review,  devoted  to  shareholders 
and  settlers  in  that  country.  A  very  valuable  article  to 
intending  settlers  on  "  Rhodesia  for  Settlers  "  gives  full  and 
precise  particulars  of  Rhodesiau  agricultural  prospects.  Mr. 
Percy  Lindley,  the  editor,  contributes  strikiug  articles  on 
the  mining  position  and  Northern  Rhodesia,  the  result  of 
investigation  during  two  visits  in  1903  and  1904.  Considering 
the  state  of  the  Rhodesian  mining  industry,  this  review  will 
be  of  considerable  service,  if  it  arouses  fresh  interest  in  the 
welfare  and  progress  of  this  colony. 
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TRIPLE-SPINDLE   DRILLING  AND  BORING 
MACHINE. 

We  herewith  give  particulars  of  a  new  triple-spindle 
drilling  and  boring  machine,  recently  constructed  by  Mr. 
George  Swift,  Halifax,  and  by  whose  courtesy  we  are 
enabled  to  give  an  illustration. 

The  machine  is  designed  to  bore  three  3|in.  diameter 
holes  in  mild  steel  at  once.  The  spindles  are  3|  in. 
diameter,  with  15  in.  feed.  The  spindles  can  be  fed  down 
by  hand  or  power,  and  have  quick  release  to  spindle  for 
instantly  withdrawing  the  spindle  or  bringing  to  any 


belt.    The  table  rises  and  lowers  by  worm,  worm  wheel,  and 
I   screw,  the  working  surface  being  7  ft.  by  1ft.  i  in.,  with 
I   T  slots  cut  out  of  the  solid  and  an  oil  channel  round  to 
take  the  lubricant.    Distance  between  inside  face  of  cross 
slide,  6  ft.  3  in.    Take  on  top  of  table  to  underside  of 
spindle — maximum,  38  J  in.  ;  minimum,  20  in. ;  maximum 
!   centres  of  two  outside  spindles,  67  in. ;  minimum  centres, 
spindle  to  spindle,  17i  in.    Four  rates  of  feeds  by  gears 
are  given,   as  shown  on  right-hand  side  of  view,  viz., 
'   35,  70,  105,  and  140  respectively.    The  net  weight  of 
machine  is  6  tons.    The  saddles  are  each  adjustable  along 
the  cross  slide  by  rack  and  pinion. 


TRIPLE-SPINDLE  DRILLING  AND    BORING   MACHINE,   BY  GEORGE  SWIFT,  HALIFAX. 


desired  position.  The  spindles  are  balanced  by  a 
strong  spring,  dispensing  with  the  cumbersome  weight 
common  with  most  machines,  and,  in  addition  to  being 
more  satisfactory  and  neater,  allows  the  saddle  to  be 
worked  along  the  arm  much  easier  on  account  of  the 
decreased  weight  caused  by  the  above  method  of  balancing. 

Any  of  the  spindles  can  be  stopped  independently  of  the 
others,  and  the  self  feed  can  be  used  on  one  or  all  of  the 
spindles  at  will.  It  is  so  made  that,  if  required,  three 
different  kinds  of  work  can  be  done  at  the  same  time,  in 
the  event  of  the  user  not  having  enough  work  to  be 
constantly  on  3 Jin.  diameter  holes. 

The  spindles  have  ball-thrust  top  and  bottom,  and  work 
in  long  steel  sleeve,  on  which  the  feed  rack  is  cut. 
Practically  the  whole  of  the  gears  are  steel,  and  the 
machine  is  entirely  self-contained,  being  driven  by  fast  and 
loose  pulleys,  2i  in.  for  6  in.  belt,  the  cones  being  30  in., 
25J  in.,  21  in.,  and  161  in.  diameter  respectively  for  6  in. 


It  may  be  mentioned  that  the  same  firm  are  specialists 
in  multiple  drilling  machines,  building  them  to  bore  down 
as  low  as  1  in.  diameter  holes,  with  any  number  of  spindles. 


Manchester  Association  op  Engineers. — In  view  of  the 
present  year  approaching-  the  jubilee  of  the  association,  the 
president  (Mr.  Robert  Matthews)  invited  the  members  and  ladies 
to  a  garden  party  at  his  residence,  Parr's  House,  Heaton  Mersey, 
on  Saturday  afternoon  last.  Upwards  of  400  members  and 
ladies  accepted  the  president's  invitation,  and  spent  a  pleasant 
afternoon  going  round  the  beautiful  gardens,  etc.  There  were 
many  prominent  local  engineers  present,  amongst  whom  were 
the  three  ex-presidents  of  the  association,  Mr.  Alfred  Saxon,  Mr. 
E.  G.  Constantine,  and  Mr.  Henry  Webb,  together  with  Mr. 
W.  Edward  Storey,  the  president  of  the  Manchester  District 
Engineering  Trades  Employers'  Association. 
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HUMIDIFICATION    IN   TEXTILE    MILLS  AND 
FACTORIES. 

By  H.  R.  Carter. 

In  the  textile  industries  humidification*  or  the  artificial 
moistening  of  the  air,  is  practised  in  order  to  produce  a 
state  i>i'  the  atmosphere  altogether  suitable  to  the  spinning 
and  weaving  of  animal  and  vegetable  fibres.  Textile 
factories  are  usually  found  in  districts  where  the  prevailing 
climatic  conditions  are  favourable  to  the  carrying  on  of 
the  industry,  hut  even  here  there  are  occasional  changes 
to  extremes  of  heat  or  cold,  drought  or  wet  weather.  An 
artificial  means  of  providing  hot  or  cold  moist  air,  and 
of  distributing  it  when  and  where  required,  becomes  a 
necessity,  then,  if  operations  are  to  be  advantageously 


(7)  A  constant  degree  of  twist  required  in  the  rove. 

(8)  Increased  wages  and  better  cloth. 

As  an  example  of  the  saving  due  to  favourable 
atmospheric  conditions  in  weaving  cotton  yarns,  a  successful 
Lancashire  manufacturer  once  stated  that  in  consequence 
of  the  less  frequent  breakages  of  yarn  and  the  resulting 
increased  production,  amounting  to  more  than  30  per  cent, 
there  is  frequently  a  difference  of  10  per  cent  between  the 
cost  of  weaving  the  same  class  of  goods  in  weather  when 
dry  and  parching  east  winds  prevail. 

Artificial  humidification  is  usually  effected  either  by 
bringing  the  air  into  contact  with  damp  surfaces  or  by- 
passing it  through  steam  or  water  in  a  fine  state  of  sub- 
division. Humidifying  plants  are  arranged  in  two  ways, 
the  distribution  of  humidified  air  being  either  local  or 


Pio.  1.— GENERAL  VIEW  OF  DROSOPHORE  HUMIDIFIER. 


conducted.  The  reason  why  the  hydrometric  state  of  the 
air  exercises  such  an  influence  over  the  spinning  and  weaving- 
operations  is  that  the  air  becomes  charged  with  the 
electricity  produced  by  the  friction  of  the  turning  and 
rubbing  parts  of  the  machines  employed,  by  the  friction 
produced  in  drafting  long  fibre  through  gills  in  gill 
drawing,  in  carding  rooms,  by  the  card  wire,  and  in 
weaving  by  the  friction  of  threads  upon  the  reed  and 
heddles.  if  the  air  be  dry,  this  electricity  has  the  effect  of 
making  the  threads  hairy  and  brittle,  for  the  fibres  repel 
one  another,  and  do  not  lie  close  nor  bind  together.  A 
damp  atmosphere  kills  or  absorbs  the  electricity,  and 
conducts  it  away  from  the  threads  or  fibres  which  are 
charged  with  it.  The  advantages  to  be  gained  by  the 
introduction  of  a  good  humidifying  system  are:  — 

(1)  Production  increased  by  from  4  to  8  per  cent. 

(2)  More  even  rovings  and  stronger  yarn. 

(3)  Fewer  breakages  in  weaving  yarn,  size  is  retained, 

cloth  is  brighter,  more  uniform  in  width,  smoother 
and  evener,  and  colours  more  brilliant. 

(4)  Heddles  last  longer. 

(">)  Fewer  snai  ls  in  the  yarn. 

(6)  Reduction  in  the  quantity  of  floating  fibre  in  the 
room. 


widespread.  Local  distribution  is  cheaper,  inasmuch  that 
ducts  or  air  pipes  are  dispensed  with;  but  it  is  not  so 


Fig.  3j — DROSOPHORE  VENTILATING  HUMIDIFIER. 

efficacious,  since  the  humidified  air  is  not  so  widely 
dispersed  nor  as .  well  mixed  with  the  atmosphere  of  the 
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room  as  it  is  when  widespread  distribution  pipes  are  used, 
with  numerous  outlets  all  over  the  area  to  be  treated. 

The  Drosophore  humidifier  is  probably  the  best  known 
and  typical  of  local  distribution  humidifiers.  Fig.  1  shows 
the  general  form  of  the  apparatus,  and  fig.  2  the  arrange- 
ment of  its  organs.  It  will  be  seen  that  water  is  admitted 
to  the  nozzle  at  a  pressure  of  at  least  1001b.  per  square 
inch,  and  is  pulverised  into  minute  particles,  which  are 
carried  into  the  surrounding  air  by  the  air  current  which 
the    rush   of   water   induces,    the   surplus    water  being 


IlllllPi 

Fig.  2.—  Interior  of  Droanphore  Humidifier,  sliowiDg  Nozzle 

returned  to  its  tank  through  the  waste  pipe  underneath. 
The  nozzle  is  very  strongly  built.  By  pulling  the  lever  of 
the  nozzle,  the  orifice  and  filter  are  cleaned,  when  required, 
by  the  flush  of  water.  The  apparatus  may  either  be 
directly  connected  with  a  fresh-air  inlet  from  outside,  when 
it  generally  has  the  form  shown  in  fig.  :i,  or  suspended 
from  the  ceiling  in  the  middle  of  the  room,  when  it  draws 
in,  washes,  humidifies,  cools  or  warms,  and  expels  again 
the  surrounding  air. 

(To  be  continued. ) 


A  Government  inquiry  into  the  activities  of  German  trusts 
and  cartels  is  proceeding.  Particularly  interesting'  is  the 
niiornuttion  obtained  about  the  tinplate  cartel,  which  contains 
hve  firms  all  of  which  are  in  Germany  and  in  German  hands 
Against  foreign  competition  the  cartel  is  protected  by  a  sub- 
stantial duty,  and  prices  are  adjusted  so  as  to  be  just  below 
those  of  foreign  producers,  plus  the  duty.  The  cartel  however 
has  never  been  in  a  position  to  supply  the  German  demand,  and 
■iU  per  cent  of  the  annual  consumption  has  to  be  filled  from 
England.  The  Government  Commission  has  asked  pointedly 
How  it  is  that  for  many  years  the  syndicated  firms  have  not 
enlarged  their  works,  and  why  new  works  have  not  been  opened. 
Ilie  cartel  has  given  many  evasive  answers,  saying  amongst 
other  things  that  the  supply  of  labour  was  insufficient,  and 
again  that  the  profits  of  the  industry  were  so  small.  The  truth, 
however,  has  come  out.  It  was  clearly  demonstrated  that  new 
tinplate  works  would  certainly  have  been  opened,  were  it  not 
that  the  risk  of  being  boycotted  by  the  powerful  cartels  supply- 
ing the  tinplate  cartel  with  raw  'materials   was  too  great. 


SARGENT   STEAM  METER. 


In  our  issue  of  the  13th  January,  1905,  we  gave  a  report 
of  a  paper  read  by  the  inventor  of  the  steam  meter  before 
the  American  Society  of  Mechanical  Engineers.  Since  that 
time  several  modifications  have  been  made  in  the  design 
of  this  meter,  although  the  principle  involved  has  remained 
the  same.  The  instrument  measures  or  indicates  the 
weight  of  steam  flowing  through  a.  pipe,  and  the  following 
description,  for  which  we  are  indebted  to  the  Engineer, 
Chicago,  will  serve  to  make  the  working  clear.  '  The 
illustration  is  a  sectional  elevation,  showing  the  passage 
of  the  steam  and  the  moving  parts. 

Steam  enters  from  the  left,  and,  rising  up  around  the 
valve-stem  guide,  passes  through  the  small  hole  p,  and 
as  the  pressure  increases  raises  the  valve  /,  allowing  the 
steam  to  pass  down  between  the  two  cones,  and  the  valve 
seat  to  the  discharge  side  of  the  meter.  As  the  valve 
stem  k  is  open  to  the  atmosphere,  the  pressure  on  the 
discharge  side  of  the  meter  tends  to  close  trie  valve  and 
force  it  to  its  seat,  and  as  the  area  of  the  valve  stem  is 
about  2  per  cent  of  the  valve  area,  it  follows  that  there 
will  be  a  2  per  cent  difference  in  the  pressure  between  the 
outlet  and  inlet  side  of  the  meter.  To  maintain  the 
difference  in  pressure  the  valve  assumes  new  positions, 
depending  on  the  quantity  of  steam  flowing  through.  If 
the  steam  pressure  were  constant,  the  rise  of  the  valve 
would  be  in  proportion  to  the  weight  of  steam  flowing 
through,  but  as  the  pressure  increases  more  steam  will  go 
through  a  constant  opening;  or,  what  necessarily  happens, 
as  the  weight  remains  constant,  the  opening  will  be  less 
as  the  pressure  increases. 


The  Sargent  Steam  Meter. 

To  compensate  for  variations  in  pressure  a  Bourdon 
spring  is  connected  to  the  bottom  of  the  valve  stem  and 
moves  the  needle  transversely  as  the  pressure  varies.  With 
a  constant  weight  of  steam  flowing  through,  the  valve  will 
open  twice  as  wide  for  50  lb.  pressure  as  for  100  lb.  pressure, 
from  which,  it  will  be  seen,  that  the  horse  power  lines  gq 
down  as  the  pressure  goes  up.  The  meter  is  calibrated  by 
weighing  the  condensed  steam  flowing  through  under 
different  pressures  and  valve  openings,  and  the  trial  dial 
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thus  obtained  is  transferred  to  the  permanent  metal  dial 
of  the  meter.  As  the  meter  lias  but  one  moving  part,  it 
is  not  liable  to  get  out  of  order. 

A  reference  to  the  issue  above  referred  to  will  assist 
the  reader.  The  meter  is  manufactured  in  America  by  the 
Sargent  Steam  Meter  Company,  Chicago. 


AN   EMERGENCY  BRAKE  FOR   MOTOR  AND 

OTHER  VEHICLES. 

The  illustration  below  shows  the  general  arrangement  of 
a  new  form  of  emergency  brake,  patented  by  Messrs. 
Dickins,  Bowen,  and  Broadfoot,  of  St.  Stel  Chambers, 
Corporation  Street,  Birmingham.  The  apparatus  is  adap- 
table to  all  vehicles,  and  is  specially  designed  for  use  with 
motor  lurries,  motor  'buses,  motor  cars,  trams,  etc. 

In  the  illustration  A  is  a  hollow  metal  cylinder,  firmly 
attached  to  the  chassis  in  such  a  position  that  the  driving 
shaft  or  axle  F  to  be  acted  upon  passes  concentrically 
through  the  length  of  the  cylinder.  D  is  a  disc  keyed  to 
shaft  or  axle  at  one  end  of  the  cylinder.  1)  is  another  disc 
at  the  opposite  end  of  the  cylinder,  which  is  not  keyed  to 
the  shaft.    These  two  discs  are  held  together  by  (lie  chains 


STEAM    PUMPS   AND    THEIR  FAILURES. 

By  M.  Powis  Bale,  M.Inst.C.E.,  M.I.Mech.E. 

In  his  younger  days  the  writer  had  under  his  charge, 
amongst  other  things,  a  steam  pumping  plant,  and  as 
this  happened  to  be  of  somewhat  inferior  construction, 
he  still  has  a  lively  remembrance  of  the  difficulties  he  was 
often  in  from  breakdowns,  and  the  trouble  he  had  in 
diasnosins;  the  cause.  A  few  notes,  therefore,  on  this 
subject  may  be  of  some  interest. 

The  causes  of  pumps  failing  or  partially  failing  are  very 
numerous.  We  give  the  chief  ones  we  can  call  to  mind, 
but  practical  readers  will  doubtless  be  readily  able  to 
add  to  the  list :  — ' 

(1)  Imperfect  connections  and  air  leakage  in  same.  (2) 
Worn  pistons  or  plungers  or  leaky  steam  valves.  (3) 
Worn  water  valves  or  defective  packings.  (4)  Dirt  in 
steam  or  water  valves  or  suction  pipe.  (5)  Air  in  the 
pump  chamber  compressed  by  the  plunger,  but  not 
removed,  with  heavy  pressure  on  the  force  valve.  (6) 
Pump  hot  or  filled  with  vapour.  (7)  Too  great  a  length 
of  suction  ;  too  small  or  crooked  suction  or  force  pipe. 
(8)  Too  small  an  air  or  suction  chamber.  (9)  Improperly 
set  steam  valves.  (10)  Improper  type  of  water  or  steam 
valves  for  the  duty.    (11)  Too  high  a  speed.  Again, 


EMERGENCY  BRAKE  FOR  MOTOR  AND  OTHER  VEHICLES. 


H  H,  while  the  helical  spring  E  keeps  the  discs  D  D  at 
their  respective  distances,  giving  the  necessary  clearance 
when  not  in  use  for  the  working  in  unison  with  the  axle 
or  shaft,  and  gives  the  release  after  use.  C  C  are  anti- 
friction rings  to  assist  in  eliminating  any  shock.  GG  are 
brake  shoes,  acting  on  either  disc — the  one  on  the  disc 
keyed  to  the  shaft  giving  a  strong  effective  brake  for  all 
ordinary  purposes ;  the  other  on  the  free  disc  is  for 
operating  the  emergency  brake,  which  is  semi-automatic, 
and  acts  in  the  following  manner :  When  the  brake  G  is 
applied  to  the  free  disc  by  the  slight  pressure  of  a  foot 
lever  (or  hand  lever),  it  causes  the  disc  to  lag  behind  the 
one  at  the  opposite  end  of  the  cylinder,  which  is  keyed  to 
the  shaft,  having  a  slight,  lateral  movement  on  the  key. 
As  soon  as  the  free  disc  has  lagged  sufficiently  to  cause  the 
twisting  of  the  chains  H  H  to  take  up  the  clearance,  the 
fixed  cylinder  A  is  clamped  firmly  between  the  two  discs, 
and  any  further  tendency  of  the  shaft  to  revolve  only  jams 
the  tighter,  so  the  whole  apparatus  is  locked  as  one  solid 
mass. 

As  can  be  judged  from  the  foregoing,  the  apparatus  works 
as  effectually  in  one  direction  as  in  the  other,  so  its  use 
is  a  safeguard  against  a.  vehicle  running  backwards  on  a 
steep  incline.  The  brake  is  also  adaptable  to  all  forms  of 
shaft  driving  where  a  strong  brake  is  required. 


pumps  may  partially  fail  in  effect  from  badly-proportioned 
or  faulty  design;*  want  of  an  air  chamber  or  retaining 
valve  ;  from  an  inadequate  supply  of  steam,  or  steam  being 
throttled;  water  valves  not  working  properly,  and  other 
reasons. 

(1)  Defective  joints  are  the  usual  cause  of  leakage  in 
the  suction  and  delivery  pipes.  Flanged  joints  of  different 
forms  are  usually  employed,  but  occasionally  spigot  and 
faucet  joints  are  used.  Wrought-iron  pipes  are  to  be 
preferred  at  anyrate  for  the  smaller  pieces,  as  they  are 
lighter  and  less  liable  to  fracture,  and  can  be  bent  to 
about  25  deg.  without  using  elbows.  They  are  also  made 
in  longer  lengths  than  cast  iron  :  consequently  fewer  joints 
are  necessary. 

It  will  pay  well  to  have  all  flanged  joints  planed  and  the 
holes  drilled  to  a  template,  as,  unless  this  form  of  joint  is 
carefully  made,  leakages  will  occur.  For  ordinary  purposes 
we  have  found  joints  made  with  lead  rings,  wrapped  round 
with  lamp  cotton  or  covered  with  cloth  saturated  with 
tar,  stand  very  well.  For  heavy  pressures  we  can  recom- 
mend a  flanged  joint  with  the  end  recessed,  and  the  other 
made  with  a  corresponding  projection.  A  cord  of  gutta- 
percha is  inserted  between  the  flanges  and  squeezed  flat 


1  Pum^s  and  Pumping."    M.  Powis  Bale. 
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when  the  bolts  are  tightened.  This  form  of  joint,  if  well 
made,  will  stand  successfully  a  pressure  of  700  11).  per 
square  inch  or  more.  A  spigot  and  faucet  joint,  with 
the  male  and  female  ends  turned  and  screwed  and  lightly 
covered  with  white  lead,  and  with  a  thin  lead  washer 
inserted,  also  makes  a  very  good  joint. 

[2)  After  a  pump  has  been  in  use  for  some  time  a 
considerable  amount  of  leakage  may  be  going  on,  owing 
to  a  worn  piston  or  plunger  or  steam  valve,  and  this  is 
not  always  easy  to  detect.  Tlie  only  way  to  ascertain 
with  any  degree  of  certainty  the  amount  of  water  leakage 
past  a  piston  is  to  take  oft'  the  cylinder  cover  and  subject 
the  pump  to  the  full  water  pressure.  The  surest  test  as 
to  the  condition  and  efficiency  is  to  measure  the  water 
pumped  in  a  given  time,  and  if  there  is  an  abnormal  loss 
— -which  may  arise  from  leakage,  "  slip,"  incrusted  pipes, 
etc. — it  is  a  proof  the  pump  is  out  of  order  in  some  way. 
A  useful  test  for  direct-acting  steam  pumps  is  to  run  them 
very  slowly,  and  if  the  steam  valve  is  out  of  order  they 
may  become  "centred,"  or  stop,  the  momentum  of  the 
moving  parts  not  being  sufficient  at  a  very  slow  speed  to 
carry  them  through  their  stroke.  In  working  plunger  or 
force  puinps  il  is  important  that,  when  the  plunger  is 
reduced  in  diameter  from  wear,  it  be  renewed,  as  the  air 
between  the  plunger  and  pump  barrel  may  be  sufficient  to 
expand  or  compress  without'  lifting  the  valves,  thus  causing 
the  pump  to  fail. 

(3)  Of  course,  if  the  water  valves  are  worn  or  defective, 
are  not  correctly  set  or  do  not  close  properly,  the  pump 
will  fail  to  a  greater  or  less  extent.  Mitre,  mushroom, 
conical,  and  puppet  valves  will  hold  water  well  when  new, 
but  unless  they  have  a  low  lift  the  constant  shock  of  their 
sudden  closing  will  soon  cause  them  to  wear  and  leak ; 
consequently  valves  of  these  types  should  be  made  of  as 
large  an  area  as  possible,  to  reduce  the  amount  of  lift. 
Ball  valves  are  an  extremely  useful  type,  and  usually  leak 
very  little,  but  if  made  too  light  they  are  liable  to  "  dance," 
and  so  make  a  loss  at  every  stroke  of  the  pump.  A  number 
of  small  valves  is  generally  preferable  for  ordinary  duties 
to  one  or  more  large  ones,  as  a  much  lower  lift,  and 
consequent  freedom  from  wear,  can  be  secured,  and  should 
one  become  out  of  order,  the  pump  is  not  entirely  disabled. 
Whatever  type  of  valves  are  used,  it  is  important  that  their 
area  be  at  least  equal  to  the  sectional  area  of  the  pipes, 
and  if  they  exceed  it  a  little,  so  much  the  better.  In 
bucket  or  piston  pumps,  if  internally  packed,  a  con- 
siderable leakage  of  water  may  often  go  on  for  some  time 
undetected,  from  the  packing  being  defective.  For  pumping 
muddy  and  gritty  water  metal-faced  valves  should  not  be 
used,  as  they  give  constant  trouble,  and  allow  a  large 
amount  of  "  slip  "  from  the  accumulation  of  deposit  on  the 
seating,  and  no  form  of  pump  with  a  closely-fit  piston  is 
suitable  for  this  purpose.  If  it  is  necessary  to  use  a  steam 
pump,  the  water  valve  box  should  be  recessed  round  the 
seat  of  the  valve,  and  a  blow-off  cock  be  fitted,  to  relieve 
the  valve  of  any  deposit  that  may  accumulate,  or  the 
pump  valves  anil  seats  should  be  made  removable.  • 

Ball  or  clack  valves  are  to  be  preferred  to  mitre  or 
puppet,  as  there  is  less  liability  to  clog.  Too  much 
attention  cannot  be  given  to  the  adjustment  of  the  valves, 
as  they  are  the  parts  of  the  pump  which  are  most 
generally  liable  to  disarrangement. 

(4)  Dirt  in  steam  or  water  valves  or  pipes  will  often 
disarrange  a  pump  and  prevent  it  working.  These  should, 
therefore,  be  examined  and  cleaned  periodically,  especially 
if  the  water  be  impure.  Wrought-iron  pipes  usually  corrode 
quicker  than  cast-iron  ones.  Bends  in  the  pipes  should  be 
avoided,  but  if  necessary  should  be  of  as  great  a  radius 
as  possible.  Steam  cylinders  and  pipes  should,  of  course, 
be  covered  with  a  good  non-conducting  composition. 

(6)  A  not  uncommon  cause  of  pumps  not  working 
properly  are  "  air  lodges  "  in  the  pump  chamber.  This 
may  arise  from  faulty  design  in  the  first  instance,  or 
from    a    leaky    valve    allowing    the    plunger    to  suck 


air  from  the  suction  pipe,  or  through  the  packing, 
etc. ;  and  when  the  feed  is  turned  on  this  is 
compressed,  and  acts  as  a  cushion  between  the  plunger 
and  the  water,  in  some  cases  preventing  the  pump  acting 
at  all.  The  remedy  for  this  is  to  juovide  a  pet  cock  for 
the  release  of  the  air,  if  one  is  not  fitted,  and  to  have  the 
valve  carefully  re-ground  to  its  seat.  If  a  pump  is  used 
foi  pumping  hot  water,  and  vapour  gets  into  the  barrel, 
the  suction  is  damaged  or  the  pump  stopped. 

(7)  Theoretically  a  perfect  pump  will  draw  water  from 
a  depth  of  34  ft.,  but  in  practice  this  can  never  be  done. 
If  the  pump  and  connections  are  in  first-class  condition, 
it  will  lift  25  ft.,  or  a  little  more,  but  as  a  pump  can  rarely 
be  said  to  be  in  perfect  order,  a  lift,  say,  of  15  ft.,  or  even 
less  if  it  can  be  conveniently  arranged,  will  be  found  to 
give  a  much  better  effect.  In  fact,  the  shorter  the  lift 
the  better  the  effect.  This  is  particularly  the  case  with 
high-speed  pumps,  or  when  a  pump  is  used  for  pumping 
thick  or  warm  liquids.  For  hot  liquids  the  suction  should 
be  done  away  with  entirely. 

The  suction  and  delivery  pipes  should  be  of  ample  size 
and  as  straight  as  possible.  In  all  cases  of  long  suctions 
or  heavy  lifts  a  retaining  valve  should  be  fitted  to  the 
suction  pipe.  Suction  pipes  should  be  of  larger  diameter 
than  the  delivery  pipe,  and  strainers  should  always  be 
fitted.  The  diameter  of  delivery  pipes  should  be  uniform, 
whether  they  be  long  or  short,  and  a  check  valve  should 
always  be  fitted  in  the  delivery  pipe  to  relieve  the  pump 
from  pressure  when  starting.  If  the  delivery  pipe  is  a 
very  long  one,  its  diameter  should  be  increased  to  allow 
for  increased  water  friction,  but  bends,  angles,  etc., 
increase  the  friction  much  more  rapidly  than  length  of 

Pipe-  _  ;  "■;} . 

(8)  For  equalising  the  flow  of  water  and  cushioning  it, 
and  for  relieving  the  valves  from  severe  shocks,  air 
chambers  have  proved  themselves  extremely  valuable, 
especially  for  high  lifts  and  heavy  pressures.  The  writer 
has,  however,  come  across  pumps  that  did  not  work  well 
through  the  air  chambers  being  of  insufficient  capacity 
for  the  duty  of  the  pump.  Large  air  chambers  will  also 
often  enable  pumps  to  be  run  at  an  increased  speed.  No 
arbitrary  rules  can,  however,  be  laid  down  as  to  the  size 
or  shape  of  the  air  vessels,  but  to  obviate  the  water  being 
forced  too  high  into  the  air  chamber,  and  the  consequent 
rapid  absorption  of  the  air  by  the  water,  it  is  advisable 
to  make  the  chamber  with  as  long  a  neck  as  convenient, 
and  with  an  arrangement  to  re-charge  the  chamber  with 
air  to  replace  that  absorbed  by  the  water. 

Air  vessels  are  often  made — according  to  the  pressure — 
from  four  to  ten  times  the  capacity  of  the  barrel  of  the 
pump.  The  higher  the  speed  and  pressure,  the  larger  the 
air  chambers.  If  the  suction  is  unsatisfactory  and 
irregular,  a  considerable  improvement  may  often  be  made 
by  fitting  the  suction  pipe  as  well  as  the  discharge  with 
an  air  chamber.  The  air  chamber  fitted  to  the  pump 
should  be  placed  at  the  highest  point  of  the  pump,  and 
above  the  delivery  valve. 

(11)  Pumps  will  sometimes  partially  fail  from  being 
over-speeded,  especially  if  the  valve  area  is  at  all  restricted, 
as  with  a  high  speed  sufficient  time  is  not  allowed  for  the 
pump  to  fill  itself  properly  and  the  valves  to  close  easily. 
It  may  be  taken  as  a  rule  that  the  higher  the  speed  of  the 
pump  the  more  perfect  must  be  the  working  parts  and 
connections  to  secure  a  fairly  effective  result.  The  writer 
is  in  favour  of  a  moderate  piston  speed  and  long  stroke 
for  general  purposes,  as  in  practice  he  has  found  they  give 
the  highest  percentage  of  work.  It  is,  however,  impossible 
to  formulate  any  arbitrary  rule  as  to  speed,  as  they  would 
necessarily  vary  with  the  pump,  nature  of  the  duty,  liquid 
pumped,  etc. 

Pumps  Pounding. — Pounding  may  arise  from  a  variety 
of  causes,  such  as  defects  in  the  water  cylinder  ;  too  sudden 
closing  of  the  valves,  etc.  ;  valves  with  too  great  a  lift  or  of 
insufficient  area;  broken  valves  or  cages;  by  the  steam 
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valve  not  leading  the  piston.;  piston  rings  defective  or 
broken  ;  insufficient  clearance  ;  water  in  the  cylinder,  etc. 

In  the  case-of  pumps  with  a  crank  and  flywheel,  it  may 
arise  from  worn  hearings  ;  or  connecting-rod  hearings  not 
being  keyed  up  tight  enough;  insufficient  lubrication,; 
ridges  or  inequalities  in  the  cylinder  or  guide  bars;  or  the 
crank  shaft  or  crosshead  being  out  of  alignment.  Pumps 
having  springs  fitted  to  the  water  valves  may  also  pound 
through  the  springs  becoming  weak  and  losing  their 
tension  or  breaking.'  Sometimes  pumps  will  pound  badly 
when  the  water  supply  is  stopped,  or  if  the  duty  is  too 
heavy  for  them. 

Starting  <i  Steam  Pump. — In  starting  a  pump  (1)  see 
that  the  steam  cylinder  and  working  parts  are  well 
lubricated,  and  the  pump  and  connections  are  perfectly 


THE  GROWTH  OF  LARGE  GAS  ENGINES  ON 
THE  CONTINENT* 

(Continued  f  rom  pajc  15&.) 

The  Coekerill  Company  was  one  of  the  first  to  take  up  the 
construction  of  double-acting  engines,  and  thus  created  at  the 
end  of  1901  its  first  single-cylinder  Otto-cycle  engine  of  1,200 
horse  power  tor  the  blast  furnaces  of  their  own  works.  The 
construction  of  double-acting  engines  have  become  common,  and 
they  have  replaced  the  single-acting  type,  which  is  now  only 
constructed  in  exceptional  cases.  Before  arriving  at  their 
present  type  the  Coekerill  Company  created  quite  a  series  of 
engines,  all  of  which  are  remarkable  for  a  manifest  tendency 
to  depart  from  common  principles  in  order  to  attain  original 
forms  and  devices  of  real  interest.  As  makers  of  machinery 
for  the  iron  industry  the  Coekerill  Company  is,  in  fact,  in  a 
better  position  than  moist  people  to  appreciate  the  many  require- 
ments to  be  satisfied  by  engines  suitable  for  this  industry. 


Fjg.  23. — 1,200  H.P.  Single-cylinder  Double-acting  Engine  driving  a  "  Southwark  "  Blowing  Engine. 


Fig.  24.— 500  H.P.  Double-acting  Tandem  Engine. 


Fig.  25.  — Cress  Section  of  Cylinder 
showing  Valve  Gear. 


clean  and  free  from  obstructions ;  (2)  see  that  the  stuffing 
boxes  and  pump  are  properly  packed;  (3)  open  the  air 
cock,  which  is  or  should  be  provided  on  all  steam  pumps, 
to  relieve  the  pump  and  passages  from  air ;  (4)  turn  on 
the  water  from  the  priming  pipe  and  fill  the  pump ;  (5 ) 
if  pumping  against,  pressure,  close  the  check  valve  on 
delivery  pipe;  (6)  open  the  steam  cylinder  cocks;  (7) 
before  starting  let  the  cylinder  thoroughly  warm  (this  is 
especially  advisable  with  large  pumps  and  in  frosty  weather ; 
(8)  now  turn  on  steam  gradually,  and  when  no  more  water 
is  expelled  from  the  cylinder  close  the  cocks.  Never  stop 
or  start  a  pump  suddenly,  and  always  let  it  run  at  a  slow 
speed  for  the  first  two  or  three  minutes. 


In  the  past  four  years  (says  the  Shipping  Gazette)  the  sailing-  1 
ship  tonnage  of  the  world  has  fallen  off,  roughly,  by  550,000 
net  tons.  The  total  for  the  United  Kingdom  of  vessels  over 
100  tons  this  year  is  1,306,417  net  tons,  a  decrease  of  296,350 
tons  since  1901.  Of  our  sailing  ships  1,200,000  tons  are  built 
of  either  iron  or  steel,  and  688,000  tons  or  more 
than  half,  are  of  steel  construction.  The  great  bulk  of  the 
United  States  fleet  is  of  wood.  France  and  Germany  boast  that 
something  like  three-fourths  of  their  sailing-ship  tonnage  is  of 
steel.  Two-thirds  of  the  Nrwoegiau  tonnage  is  constructed  of  wood 
and,  like  Sweden,  the  country  hardly  knows  what  a  steel  sailing 
ship  is.  Holland's  figures  are  relatively  the  most  creditable. 
The  rest  of  the  nations  cannot  be  said  to  have  emerged  from  the 
age  of  wood,  and  when  they  do  they  will  probably  take  a  short 
cut  to  steam.  Japan,  the  last  to  "arrive,"  has  only  six  sailing- 
ships  of  above  300  tons. 


Fig.  23  represents  one  of  their  latest  types  of  single-cylinder 
double-acting  engines  driving  a  "  Southwark"  blowing  engine. 
The  interesting  dimensions  are  :  — 

Diameter  of  the  en6ine  piston   1'30C  in.  (4  ft.  a,;,  in) 

Diameter  of  the  blower  piston   2'210  in.  (7  ft.  4$  in.) 

Stroke  of  the  [listens   1-400  m.  (4  ft.  7J  in.) 

This  blowing  engine  has  to  furnish  air  at  a  pressure  of  0  6  m. 
(23'6in.)  mercury,  and  develop  at  80  revolutions  per  minute 
1,200  horse  power.  Fig.  24  is  a  photo  of  the  double-acting 
tandem  engine  of  500  horse  power  ,the  particulars  of  which  are  : 
Diameter  of  piston  D  =  0  600  m.  (23  6  in.)  x  stroke  C  =  0  800  m. 
(31'5in)  at  130  revolutions.  The  engines  present  a  characteristic 
aspect,  and  careful  investigation  of  the  tensile  strains  and  other 
stresses  to  which  the  different  parts  are  subject  have  given  rise 
to  the  creation  of  special  forms  peculiar  to  the  Coekerill  engine. 
The  strength  and  simplicity  of  the  engine  have  thereby  been 
improved,  but  the  neat  appearance  to  which  we  are  accustomed 
has  perhaps  lost  something.  Still  commercial  considerations 
are  the  most  important.  The  frame  consists  of  two  strong  cast- 
iron  girders  which  extend  the  whole  length  of  the  engine 
between  which  the  cylinders  are  placed,  and  which  are  terminated 
by  the  crosshead  guides  and  the  bearings  of  the  crank  shaft, 
figs.  23,  24,  and  25.  The  cylinders,  by  reason  of  their  being 
fixed  by  bolts  and  keys,  are  independent  of  the  frame.  They  are 
cast  with  their  jacket  and  connections  for  the  inlet  valves  at 
the  top  and  exhaust  valves  at  the  bottom. 

The  piston  consists  of  two  parts  bolted  and  secured  to  the  rod 
by  collars,  thus  dispensing  with  screwing,  which  is  unsuitable 
for  transmitting  great  strains.  As  in  the  case  of  all  double- 
acting  engines,  the  piston  is  cooled  by  a  circulation  of  water 
under  pressure  passing   through  the  rods.      Apart   from  the 
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cylinder  jacket,  the  ends  are  provided  with  a  water  circulation, 
also  are  the  valve  chests  (boxes),  as  well  as  the  brasses  of  the 
crank  shaft  and  the  crosshead  guides.  The  regulation  is  effected 
in  two  ways,  according  to  the  type  and  the  application  of  the 
engine.  For  high-speed  engines,  where  the  masses  in  movement 
are  considerable  and  for  which  great  regularity  is  required,  a 
high  compression  isr  necessary  to  assist  in  giving  uniformity. 
In  this  case  the  regulation  is  effected  by  varying  t he  composition 
of  the  mixture  and  in  keeping  the  air  supply  constant.  The 
total  volume  being  invariable,  the  compression  likewise  remains 
constant.  The  valve  gear  is  shown  on  fig.  25  in  a  cross-section 
of  the  cylinder. 

•In  the  case  of  engines  working  with  less  speed  and  whose 
variable  revolutions,  as  in  the  case  of  those  driving  blowing 
engines,  which  contribute  to  the  balancing  of  the  working  parts 
of  the  engine,  regulation  by  variable  admission  of  variable 
quantity  of  charges  of  uniform  composition  is  used.  As  a 
consequence  the  compression  varies.  In  both  cases  the  valves 
are  operated  by  cams  and  springs.  The  inlet  valves  are  returned 
to  their  seat  by  a  ratchet  movement  with  air  pump.  fig.  25.  The 
types  constructed  by  the  Cockerill  Company  are  divided  into — 

1.  Single-cylinder  engines. 

2.  Engines  with  two  twin  cylinders. 

3.  Engines  with  two  cylinders  tandem. 

4.  Engines  with  four  cylinders  twin  tandem. 


Fig.  53,  Proceedings  1901,  illustrates  one  of  the  1,000  to  1,200 
horse  power  engines  with  four  cylinders,  twin  and  opposite, 
installed  at  the  Holder  Bergwcrk  Works  at  Horde,  Germany. 
This  engine  is  combined  with  a  flywheel  dynamo,  and  works  with 
blast-furnace  gas. 

The  1,200  horse  power  four-cylinder  engine,  exhibited  at 
Dusseldorf  in  1902,  won  the  admiration  of  experts  as  being  a 
type  of  the  most  powerful  engine  of  the  time  in  Germany.  It 
was  constructed  for  the  "  Gutehoffnungshutte "  for  driving  a 
blast-furnace  blower  to  furnish  1,000  cubic  metres  (35,3160 
cubic  feet)  of  air  per  hour  at  a  pressure  of  0'5  atm.  (7 '4  lb.). 
The  total  weight  of  this  engine  was  219  tons,  the  flywheel 
accounting  for  19  tons.  This  weight  is  manifestly  stupendous 
compared  with  the  weight  of  steam  engines  with  which  poor- 
gas  engines  have  to  compete.  These  large  engines,  constructed 
according  to  the  single-acting  type,  thus  attained-  the  excessive 
weight  of  180  kgs.  (3968  1b.)  per  horse  power.  Their  price 
was  necessarily  high  and  the  space  occupied  excessive.  It  was 
therefore  necessary  to  find  a  solution  of  this  difficulty  in  order 
not  to  impede  the  development  of  large  engines.  Such  a 
solution  is  found  in  the  double-acting  engine  which  is  now  the 
current  type  of  the  Deutz  Works.  Reference  will  be  made  to 
this  engine  later,  and  in  the  meantime  the  author  will  examine 
the  characteristics  of  the  small  engines  now  made  by  this  firm. 

The  single-acting  type  has  been  retained,  and  for  about  two 


Flo.  26.— PISTON-ROD  STUFFING   BOX.     300   H.P.   DOUBLE-ACTING   ENGINE.  (OTTO-DEUT2.) 


These  types  can  be  seen  from  fig.  12  showing  the  diagram 
of  the  arrangement.  The  two  kinds  of  regulation  are  applicable, 
according  to  each  case,  to  the  different  types  enumerated.  The 
double-acting  single-cylinder  engines  are  made  up  to  1,500 
horse  power,  but  their  coefficient  of  cyclic  irreg-ularity  with 
standard  flywheels  is  fairly  high,  so  that  this  type  of  engine 
is  rarely  used  except  for  driving  blowing  apparatus  or  other 
work  not  requiring  absolute  regularity.  With  their  engine  of 
the  four-cylinder  twin  tandem  type,  double  acting,  the  Cockerill 
Company  can  obtain  a  prime  mover  of  5,000  to  6,000  horse 
power. 

The  total  number  of  engines  constructed  up  to  the  present  by 
the  Cockerill  Company  and  their  concessionaires  has  reached 
148,  representing  in  all  102,925  H.P.,  or  an  average  power  per 
engine  of  about  695  horse  power. 

The  purposes  for  which  they  are  employed  are  approximately 
the  following:  — 

Electrical  purposes   45  per  cent. 

lila^t-furnace  blowers    52 

■tolling  mill   2  ,, 

Various  purposes   1  ,, 

Otto-Deutz  Engines- — The  brilliant  record  of  the  Deutz  Gas 
Engine  Works  is  well  known,  which,  continuing  the  traditions  of 
its  illustrious  founders,  Messrs.  Otto  and  Langen,  has  for  40 
years  constructed  the  four-cycle  engines  bearing  the  name  of 
the  inventor.  Since  its  formation  this  company  has  turned 
out  nearly  70,000  engines.  It  necessarily  commenced  with  the 
small  single-cylinder  horizontal  and  vertical  engines ;  since  1895 
it  has  been  engaged  in  the  construction  of  high-power  blast- 
furnace single-acting  engines,  attaining  with  one,  two,  and 
four  cylinders,  twin  or  double  twin,  powers  of  125  horse  power, 
500  horse  power,  1,000  horse  power,  and  upwards.  A  large 
number  of  these  engines  were  in  a  short  time  working  in 
industrial  establishments  with  generator  gas,  blast-furnace  gas, 
or  coke-oven  gas,  whilst  others  took  the  place  of  steam  engines 
m  waterworks  and  electric  stations  for  towns,  etc. 


years  the  makers  have  been  working  for  the  unification  of  the 
system  of  valve  gear.  The  system  shown  on  fig.  6  is  now  applied 
to  all  sizes,  except  for  engines  of  120  to  150  horse  power  per 
cylinder,  in  which  they  fit  the  mixing  valve  and  the  gas  valve 
separately,  with  the  object  of  facilitating  access  to  the  latter 
for  th?  purpose  of  cleaning.  This  device  is  again  met  with 
in  the  large  double-acting  engines  described  later.  In  order  to 
appreciate  the  simplicity  of  the  parts  and  arrangement  of  the 
new  valve  gear  for  admission  in  variable  quantity  of  a  charge 
of  uniform  composition,  compared  with  the  old  system  of 
variable  mixture  by  conical  cam,  it  is  sufficient  to  refer  to  the 
new  Otto  type  made  not  only  in  small  sizes,  but  up  to  250  horse 
power.  For  powers  to  200  to  300  horse  power  the  old  type  of 
engine  was  constructed  with  twin  cylinders — i.e.,  with  two 
cylinders  side  by  side  or  opposite — that  is,  with  two  cylinders 
one  facing  the  other.  The  latter  arrangement  has,  however, 
been  abandoned  by  the  principal  European  firms,  experience 
having  shown  that  it  is  subject  to  considerable  wear  and  tear. 
In  fact,  one  of  the  pistons,  in  consequence  of  the  reverse  working, 
is  subject  to  a  reaction  from  the  bottom  to  the  top  at  the  time 
of  the  explosion,  which  tends  to  lift  the  piston  and  produce 
shocks  if  there  is  the  least  play  due  to  wear  and  tear.  For 
powers  of  400  to  1,000  horse  power  the  arrangement  of  double 
twin  opposite  cylinders  was  adopted. 

With  regard  to  the  form  of  the  parts  exposed  to  heat  and  the 
proper  utilisation  of  the  explosive  mixtures,  the  Otto  Company 
has  benefited  from  the  long  practice  acquired  in  the  construction 
of  the  different  forms  of  cylinder  heads  for  its  single-acting 
engines,  in  designing  the  double-acting  type,  for  which  they 
have  adopted  the  general  .arrangement  and  external  form  pre- 
ferred for  good  modern  steam  engines.  Since  1901.  the  Otto 
Company  has  engaged  in  the  making  of  these  double-acting 
engines  and  maintained  its  preference  for  the  four-cycle  type, 
which  is,  n  oreover,  the  type  most  generally  adopted  nowadays 
by  its  competitors. 

In  1902  this  company  started  its  first  double-acting  engine 
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ni  1200  horse  power  at  its  own  electric  station,  where  it  first  did 
duty  as  an  experimental  engine  and  afterwards  in  t he  works. 
In  the  meantime  46  engines  on  this  system,  representing  in  all 
31 ,500  hors.'  power,  have  bean  constructed  by  the  Otto  Company 
at  its  Deutz  Works  and  its  concessionaires.  Fig.  11  repre- 
sents a  200  horse  power  engine.  The  cylinder  is 
constructed  so  as  to  allow  for  the  independent  expansion  of  the 
jacket  and  the  liner.  The  latter  is  cast  in  one  piece  with  the 
ends  of  the  jacket,  whilst  the  annular  middle  portion  is  con- 
nected and  made  tight  by  a  flexible  joint.  The  ease  with  which 
this  part  can  be  dismantled  facilitates  the  thorough  cleaning 
of  the  jacket.  In  the  ease,  of  engines  of  the  largest  sizes  the 
cylinder  is  even  made  in  three'  parts,  the  two  ends  of  which 
carry  the  valve  boxes.  The  latter  are  in  each  case  fitted  in  the 
same  vertical  axis,  the  inlet  valve  at  the  top  and  the  exhaust 
valve  at  the  bottom,  and  in  such  a  way  that  the  surplus  oil  or 
moisture  is  driven  out.  The  lower  part  is  provided  with  water 
circulation,  and  fixed  by  bolts,  with  springs  which  enable 
them  to  move  slightly  on  expansion.  The  piston  is  supported 
by  the  piston  rods,  without  its  weight  resting  on  the  bottom  of 
the  cylinder.  The  cooling-water  inlet  and  outlet  is  effected 
through  the  rods  being  connected  to  a  pump  by  articulated 
pipes. 

The  channel  made  in  the  piston  rods  contains,  throughout  its 
length,  a  tube  having  an  inside  partition  opposite  the  piston 
block  (head).  The  water  is  supplied  to  the  piston  along  the 
passage  concentric  to  the  tube  and  leaves  by  the  tube  itself. 
The  stuffing  box,  being  one  of  the  delicate  parts  of  the  double- 
acting  engines,  has  been  the  subject  of  special  care.  It  will 
be  seen  from  fig.  26  that  it  consists  of  a  movable  casing  fixed 
to  the  cyilnder  by  an  external  flange.  This  casing  is  provided 
with  a  longitudinal  oil  way.  At  its  extremity,  near  the  cylinder, 
in  a  chamber  containing  a  series  of  collars,  carefully  adjusted 
in  the  recess  of  which  the  rings,  of  a  special  metal,  which  bear 
on  the  rod  are  placed.  In  a  second  chamber  there  is  a  series  of 
babbit  metal  collars  of  triangular  section,  forming  a  wedge 
when  tightened  up,  an  operation  which  is  effected  by  means  of 
the  outer  flanged  sleeve  forming  a  gland. 


Cyliader  and  Valve  Gear.       Exhaust  Valve  with  Water  Circulation. 
Fig.  2".  Fio.  28. 


Fig.  27  is  a  section  across  the  cylinder  showing  the  valve  gear. 
The  regulation  is  effected  by  acting  on  the  quantity  of  charge 
admitted  to  the  cylinder,  as  in  the  case  of  the  single-acting 
engines,  but  with  the  difference  that  the  charge  is  regulated  by 
an  auxiliary  double-seat  valve  .<  whose  lift  is  determined  by  the 
governor.  This  valve  receives  its  movement  from  the  lever 
operating  the  main  inlet  valve  p  which  has  a  fixed  lift.  This 
lever  has,  as  a  fulcrum,  a  rolling  path;  it  is  jointed  on  the  one 
hand  with  the  stem  of  the  inlet  valve,  and  on  the  other  hand 
to  the  oblique  connecting  rod  b  receiving  its  movement  from  a 
cam  keyed  on  the  side  shaft  I  of  the  engine.  The  valve  is 
depressed — i.e.,  opened  by  the  operation  which  we  have  just 
described,  and  returned  to  its  seat  by  the  spring  attached 
to  its  stem. 

With  regard  to  the  regulating  valve,  the  set  of  levers 
actuating  it  have  a  variable  fulcrum,  formed  by  roller  a  which 
is  displac  i  to  vary  the  lift  of  the  valve.  This  roller,  which  is 
movable,  is  fitted  at  the  end  of  a  rod  attached  to  the  governor. 
In  order  to  regulate  in  advance  the  composition  of  the  mixture, 
the  quantity  of  which  admitted  to  the  cylinder  is  determined 
by  the  governor,  a  cock  has  been  fitted  on  the  gas  inlet  pipe 
and  a  throttle  on  the  air  pipe.  Both  these  are  operated  by 
hand.  The  exhaust  valve  is  also  operated  by  a  connecting  rod 
worked  off  the  side  shaft  by  a  cam  and  a  lever  with  rolling  path. 
It  is  provided  with  a  water  circulation  which  is  operated  through 
its  stem  as  in  the  case  of  the  piston  rod.  A  water  circulation  is 
also  set  up  in  its  box,  which  carries  the  seat  of  the  exhaust  valve. 
In  the  largest  engines,  such  as  the  2,000  horse  power  with  two 
tandem  cylinders,  with  a  diameter  of  piston  of  1,100  m.  (43  2  in.) 
and  1,300  mm.  (511  in.)  stroke,  the  exhaust  valve  has  a  seat 
of  D  =  380  mm.  (14'_9,  hi.),  which,  on  the  exhaust,  would  have 
to  overcome  a  pressure  of  about  2,000  kgs.  (4,409  lb.)  when  lifted. 


It  has  been  constructed  with  two  seats,  fig.  28,  with  a  com- 
municating passage  which  establishes  the  same  pressure  under- 
neath as  above  the  disc  of  the  valve.  The  disc  is  therefore 
balanced  and  only  offers  to  the  lift  the  resistance  of  the  reaction 
springs.       _  _  .  ' 

The  ignition  of  the  charge  is  effected  by  magneto  electric 
apparatus,  the  starting  is  by  means  of  compressed  air,  and  the 
lubrication  is  under  pressure,  as  is  also  the  water  circulation 
for  the  piston,  the  stuffing  boxes,  etc. 

The  number  of  double-acting  engines  which  the  Deutz  Works 
has  supplied  or  has  at  present  in  course  of  execution  amounts 
tn  64,  ranging  in  size  from  20  to  2,000  horse  power,  with  an 
aggregate  of  34,660  horse  power. 

( To  be  continued.) 


LITERATURE. 


"  Constructional  Steel  Work  ;  being  Notes  on  the  Practical 
Aspect  ami  the  Principles  of  Design,  together  with 
an  Account  of  the  Present  Methods  and  Tools  of 
Manufacture."  By  A.  W.  Farnsworth.  London  : 
Charles  Griffin  and  Company  Limited,  Exeter  Street, 
Strand.  W.C. 

The  author  has  given  us  a  worthy  volume,  which  will  he 
found  of  much  assistance,  particularly  to  the  designei , 
when  on  constructional  work.  It  is  divided  into  two  parts, 
as  indicated  in  the  title  above,  the  earlier  portion  having 
previously  appeared  in  one  of  our  contemporaries,  although 
since  entirely  re-written.  The  concluding  part  gives 
illustrated  details  of  the  methods  now  principally  employed 
in  the  operations  on  constructional  steel  work  through  the 
shops,  and  the  tools  used.  The  author  points  out  how 
easy  it  is  by  not  keeping  in  view  the  practical  methods  of 
construction  to  add  considerably  to  the  expense  of  a 
structure,  although  cutting  his  material  down  to  a 
minimum.  In  Chapter  IV.,  on  "  Tests  and  Analyses," 
some  very  sound  hints  arc  given  on  points  which  are  often 
overlooked  in  an  excessive  zeal  to  secure  the  best  material 
for  its  essential  quality,  whilst  overlooking  some  less 
important  characteristic.  The  same  sagacity  pervades  the 
chapters  on  "The  Specification,"  "The  Drawings," 
"  Inspections,"  and  "  Estimating."  This  portion  of  the 
book  will  go  a  long  way  to  convince  the  engineer  that 
"  economy  "  is  born  and  bred  in  the  drawing  office  and 
designing  rooms.  In  the  second  part  the  shop  routine 
is  considered,  the  first  and  second  chapters  dealing  with 
office  routine  and  the  template  shops.  The  girder  shop 
illustrates  the  principal  tools  in  use,  including  rolls  of 
straightening  and  bending  plates  of  various  forms  and 
makes  for  power  and  hand,  planers  for  girder  plates, 
circular  saws,  angle  and  plate  shears,  punchers,  croppers, 
and  types  of  combination  machines.  Multiple  drills  and 
nests  of  chills  and  light  drill  work  constitute  a  chapter 
by  themselves.  Then  follow  hydraulic  riveters  of  different 
patterns,  pneumatic  riveters,  hammers,  furnaces  for  rivet 
work,  and  smithy  tools  generally.  The  finishing  of  work 
is  an  important  point  not  overlooked,  and  the  general 
equipment  of  a  modern  shop  should  prove  of  instruction 
to  many.  An  appendix,  comprising  "  Manufacturers 
Standard  Specifications  "  (the  accepted  American  standard) 
and  "A  Specification  for  British  Steel  Work."  concludes 
a  book  of  particular  value  at  a  time  when  mild  steel 
enters  so  largely  into  constructional  work  of  all  kinds. 


"  Modern  Engines  and  Power  Generators."  By  Rankin 
Kennedy,  C.E.  Volume  V.  London:  The  Caxton 
Publishing  Co,  84-86,  Chancery  Lane,  W.C. 
We  have  before  us  the  last  volume  but  one  of  this  unique 
series.  The  value  and  interest  of  the  successive  volumes 
have  not  receded  one  iota.  The  present  one  deals  more 
particularly  with  marine  engines,  and  turbines  for  motor 
ships  and  motor  boats.  In  this  direction  the  recent 
progress  gives  plenty  of  scope  to  the  writer,   and  Mr. 
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Kennedy  does  not  lose  the  opportunity,  recognising  the 
transitory  state  arrived  at  and  the  probable  displacement 
of  the  steam  engine  by  power  gas  plants  and  other  types 
of  internal-combustion  engines.  Chapter  I.  gives  typical 
examples  of  high-speed  engines  by  the  leading  makers, 
with  details  as  to  valve  movements,  governor  action,  and 
so  forth.  Chapter  II.  comprises  marine  engines,  and 
consequently  covers  a  large  field,  practically  the  whole  of 
the  book.  Paddle  engines  are  first  considered,  and  some 
of  the  earlier  types  of  marine  engines,  and  the  numerous 
auxiliary  engines  for  steering,  winch  work,  and  stem 
wheelers,  and  we  are  pleased  to  note  a  reference  to 
Yarrow's  shallow-draught  flap  design.  Then  follows  more 
recent  types  of  the  "  Universal "  type  of  inverted  engines, 
showing  the  different  arrangement  of  cylinders  for  com- 
pounding. Some  typical  examples  of  the  most  recent 
turbine  engines  are  given,  including  those  fitted  in  the 
Manxman.  The  gas  marine  engine  using  power  gas  is 
explained,  and  the  petroleum  motor,  jet  propeller,  and  the 
gas  turbine  all  come  in  for  suitable  reference.    There  are 

O  ... 

numerous  details  in  connection  with  marine  engineering, 
such  as  filters,  separators,  the  gyroscopic  effect,  and  other 
matters,  too  numerous  to  mention.  In  Chapter  III.  the 
author  gives,  within  a  limited  space,  a  large  amount  of 
information  concerning  locomotives,  including  the  more 
usual  type  of  main-line  engines,  compound  engines,  details 
of  valve  gears,  light-railway  locomotives,  steam  motor 
carriages,  the  Mallet  articulated  compound,  and  a  few 
examples  of  electric  locomotives.  Altogether,  Mr.  Kennedy 
has  succeeded  in  combining  in  the  space  available  the 
maximum  of  facts,  as  invaluable  to  the  student  as  the 
practical  engineer.  Not  a  little  importance  is  attached  to 
numerous  illustrations,  of  which  their  excellence  needs  a 
word  of  praise. 


"  The  Motor  Manual."     Seventh  Edition.     London  :  The 
Temple  Press  Ltd.,  7-15,  Rosebery  Avenue,  E.C. 

This  is  an  excellent  shilling  treatise  upon  motors,  compiled 
and  illustrated  by  the  staff  of  the  Motor.  It  having  already 
run  through  six  editions  is  a  measure  of  its  success,  and 
further  life  lias  been  added  by  giving  it  a  thorough  revision, 
The  handbook  deals  with  the  principles  of  working,  con- 
struction, and  management  of  the  motor  cycle  and  light 
petrol,  steam,  and  electrically-driven  cars  generally.  There 
are  over  one  hundred  illustrations,  of  which  quite  a  number 
are  sectional  diagrams,  which  will  be  found  of  great 
assistance  to  the  reader.  Considering  the  large  number  of 
motorists  who  still  have  only  a  smattering  of  knowledge 
of  their  subject,  the  book  has  a  vast  field  before  it,  which 
it  already  commands  by  its  past  reputation. 


"  How  to  Deal  with  your  Broker  "  By  Henry  Warren. 
London :  Swan.  Sonnenschein,  and  Co.  Limited,  25, 
High  Street,  Bloomsbury,  W.C. 

Mr.  Warren  is  now  well  known  to  us  through  his  previous 
writings,  "  Banks  and  their  Customers "  and  "  How  to 
Deal  with  your  Banker,"  which  have  established  him  as 
an  authority  on  financial  matters.  With  the  same 
thoroughness  as  was  shown  in  his  knowledge  of  the  inner 
workings  of  banks,  so  he  now  introduces  us  to  all  the 
secrets  and  methods  of  Stock  Exchange  manipulation.  The 
opening  chapter  is  an  historical  sketch  of  the  Stock 
Exchange  from  its  inception  as  a  jobbing  business  by 
brokers  who  were  forcibly  expelled  from  the  Royal 
Exchange.  The  next  chapter  explains  in  a  particularly 
able  manner  the  mechanism  of  the  Stock  Exchange  ;  how 
the  business  is  carried  on,  the  distinction  between  jobber 
and  broker,  the  meanings  of  the  many  technical  terms, 
and  the  general  working  of  that — to  the  outsider — 
mysterious  institution.  Then  follow  chapters  on  securities 
— the  different  classes  and  varieties  of  stocks  and  shares 
and  the  transference  of  script,  the  art  of  investing,  and 


trust  funds.  The  next  three  chapters  on  the  art  of  specu- 
lation, artificial  markets,  and  the  "  Client  and  his  Broker" 
are  of  absorbing  interest,  and  although  it  cannot  be  said 
that  the  author  gives  any  "  tips "  in  the  betting  sense, 
he  gives  us  something  more  tangible  in  sound  knowledge 
and  advice.  There  is  hardly  a  class  of  investments  which 
is  not  touched  upon,  commencing  with  Consults,  war  loans, 
Government  loans  and  Indian  securities,  foreign  Govern- 
ment securities,  British  railways,  American  railways, 
Corporation  and  County  stock,  trading  companies,  and 
mining  shares.  It  is  impossible  in  a  short  notice  to  give 
more  than  the  title  of  the  contents,  but  enough  has  been 
mentioned  to  indicate  the  comprehensive  nature  of  the 
book.  In  concluding  this  notice,  we  commend  Mr. 
Warren's  book  as  instructive  and  valuable,  besides  being- 
fascinating,  and  withal  more  interesting  than  a  novel. 


Books  Received. 

Mechanics  for  Engineers  ;  a  Text  Book  of  Intermediate 
Standard."  By  A.  Morley.  London :  Longmans, 
Green,  and  Co.,  -'59,  Paternoster  Row,  E.C. 


LAUNCHES  AND  TRIAL  TRIPS. 


Fook  Sang. — The  new  steel  screw  steamer  ifook  Sang,  built 
by  Messrs.  W.  Bobson  and  Company,  of  Low  Walker-on-Tyne, 
to  the  order  of  Messrs  the  Indo-China  Steam  Navigation  Com- 
pany Limited,  of  London,  left  the  Tyne  for  her  official  trial 
trip  on  July  27th.  This  vessel,  which  has  been  built  to  the 
highest  class  at  Lloyd's  and  to  the  Board  of  Trade  require- 
ments for  passenger  certificate,  is  of  the  following  dimensions: 
Length  between  perpendiculars,  330ft.  6  in.;  breadth,  44  ft.; 
depth  moulded  to  spar  deck,  26  ft.  6  in.  The  propelling 
machinery,  which  has  been  constructed  at  the  Northumberland 
Engine  Works  of  Messrs  the  North-Eastern  Marine  Engineering 
Company  Limited,  of  Wallsend-on-Tyne,  consists  of  a-  set  of 
their  latest  type  of  triple-expansion  engines,  having  cylinders 
231  in.,  39  in.,  66iu.,  by  45  in.  stroke,  steam  being  supplied  by 
two  large  steel  boilers  working  at  a  high  pressure.  On  the  trial 
ran  the  machinery  worked  without  the  slightest  hitch,  and  gave 
satisfaction  to  all  concerned,  a  mean  speed  of  about  12  knots 
being  attained. 

Eslington. — The  new  steel  screw  steamer  lvslington,  built  by 
Messrs.  Wood,  Skinner,  and  Company  Limited,  Bill  Quay-on- 
Tyne,  to  the  order  of  Messrs.  Arnott  Miller  and  Company,  of 
Newcastle-on-Tyne,  left  the  Tyne  for  her  official  trial  trip  on 
July  27th.  The  propelling  machinery,  which  has  been  con- 
structed at  the  Northumberland  Engine  Works  of  the  North- 
Eastern  Marine  Engineering  Company  Limited,  Wallsend-on- 
Tyne,  consists  of  a  set  of  their  latest  type  of  triple-expansion 
engines,  having  cylinders  ] G  in . ,  20  in.,  and  43  in.,  with  30  in. 
stroke,  steam  being  supplied  by  a  iarge  steel  boiler  working 
at  a  high  pressure.  Both  the  ship  and  engines  have  been 
constructed  to  the  requirements  and  under  the  special  survey 
of  Lloyd's  for  their  highest  classification.  On  the  measured 
mile  off  Whitley  the  engines  worked  without  the  slightest  hitch, 
and  gave  satisfaction  to  all  present. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

SOLDERING  ALUMINIUM. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — I  have  noted  Mr.  J.  Ledgard's  letter  on  page  120  of 
your  issue  of  July  21st,  and  can  only  say  that  if  his  firm  has 
a  solder  which  will  stand  the  test  of  time,  then  they  possess 
a  valuable  article,  and  one  which  will  largely  revolutionise  the 
working  cf  aluminium. 

There  are  two  or  three  already  existing  solders  which  for  a 
short  time  make  firm  joints,  but  the  soldered  joints,  although 
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strong  enough  when  first  made,  fail  within  a  comparatively 
short  period,  and  this  is  the  point  where  the  difficulty  comes 
in.  It  tinplate,  brass,  or  copper,  and  usually  sheet  zinc,  be 
properly  soldered,  the  joint  lasts  for  a  number  of  years  in  a 
thoroughly  sound  condition,  but  soldered  joints  in  aluminium 
have  not  hitherto  done  so.  This  is  a  well-ascertained  fact,  and 
if  the  solder  to  which  fir.  J.  Ledgard  refers  will  overcome  the 
difficulty,  then  a  success  lias  been  made. 

When  Mr.  Ledgard  can  show  examples  of  soldered  work  which 
has  stood  for  two  or  three  years  exposed  to  the  open  air,  then 
he  will  find  a  big  demand  ;  but  I  fear  that  a  lot  of  pushing  will 
be  needed  until  such  examples  can  be  shown,  as  few  users  pay 
much  attention  to  immediate  results. 

The  reference  to  the  ears  breaking  off  new  aluminium  castings 
is  not  calculated  to  impress  one  with  the  quality  of  such 
castings,  as  aluminium  is  not  at  all  brittle  when  properly  cast. 
Commercially  pure  aluminium  should  double  over  upon  itself 
to  within  15  deg.  when  melted  properly  in  plumbago  crucibles, 
and  with  the  alloying  of  up  to  15  per  cent  of  zinc  should  bend 
over  on  itself  to  within  30  deg.,  quarter  inch  square  test  bars, 
a  foot  long,  cast  vertically,  being  used.  At  least  that  is  my 
own  experience.  At  the  same  time,  it  is  not  at  all  an  infrequent 
occurrence  to  find  badly-melted  metal,  and  particularly  to  get 
hold  of  metal  which  is  highly  charged  with  silicon  from  being- 
held  in  a  molten  state  for  a  considerable  time  in  the  crucibles, 
such  metal  being  very  brittle.  In  casting  alwminiwm  the  moulds 
should  trait  for  the  metal ,  and  not  the  metal  wait  for  the  moulds, 
while  any  surplus  metal  should  at  once  be  poured  into  bars, 
preferably  in  metal  moulds  well  coated  with  plumbago.  Handled 
properly,  aluminium  is  fairly  easy  to  deal  with,  but  you  cannot 
fool  with  it  in  the  same  way  as  you  can  with  brass. 

I  wish  Mr.  J.  Ledgard's  solder  every  success,  but  until  the  result 
of  time — two  or  throe  years,  not  as  Mr.  Ledgard  says,  "  several 
weeks  " — shows  that  the  solder  is  a  permanent  one,  most  persons 
using  it  will  view  it  with  considerable  curiosity,  as  to  the  ulti- 
mate results. — Yours,  etc. 

Walter  J.  May. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.O.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1917.  Putting  White  Metal  on  Bearings.— Will  some  reader 

inform  me  the  best  way  to  put  white  metal  on  brass  bearings  for 
heavy  engine?  They  are  worn  sideways,  and  I  wish  t>  put  some 
white  metal  on  and  trim  them  up.— Old  Header. 

Answer. — I  would  suggest  "Old  Reader"  communicating  with 
the  Beacon  Engineering  Company,  17,  St.  Ann's  Square,  Man- 
chester, who  would  be  able  to  advise  him  as  to  the  best  method 
of  lining  brass  shells  with  anti-friction  metal. — Ferro. 


1911.  Electric  Haulage. — Will  any  reader  favour  me  with  a  reply  to 
the  following  question  :  What  will  be  the  B.H.P.  and  speed  of 
motor  required  for  an  electrical  main  and  tail  haulage  gear  to  deal 
with  a  maximum  load  of  30  tubs,  each  weighing  8  cwt.  empty,  and 
28  cwt.  full  ?  Incline  1  in  4  against  the  load,  speed  7  miles  per 
hour,  length  of  road  1,000  yards. — Miner. 

1912.  Grinding. — I  have  had  a  small  press  tool  job  in  which  there  are 
twenty  punches,  whose  diameter  is  '07  in.  After  hardening  the  die 
plates  the  holes  have  to  be  ground  out.  This  I  have  done  with 
copper  laps  and  carborundum,  but  the  process  is  terribly  slow. 
Should  be  glad  for  any  information  on  the  subject? — Constant 
Reader. 

1913.  The  Thompson  Patent  Boiler  Front.— Will  some  reader 

kindly  describe  (with  sketches  if  possible)  the  Thompson  patent 
boiler  front? — Vulcan. 

1914.  Drying  Apparatus.— The  air  supply  to  a  drying  apparatus  is 
2,000  cubic  feet  per  minute  ;  temperature,  72  deg.  Fah.;  dew 
point,  58  deg.,  therefore  containing  5'3  grains  vapour  per  cubic 
foot,  the  degree  of  humidity  being  61  (saturation  100).  Part  of 
the  air  supply  is  passed  through  a  fire,  and  the  whole  of  it  is  passed 
through  the  material  to  be  dried  ;  after  which  the  temperature  of 
the  air  is  found  to  be  89  deg.,  dew  point  87'4  deg.,  therefore  con- 
taining 13"?  grains  vapour  per  cubic  foot,  the  degree  of  humidity 
being  95.    Now,  what  I  want  to  know  is  :  What  is  the  volume  of 


air  leaving  the  apparatus  ?  Or,  what  amount  of  moisture  has  been 
removed  from  the  material  ?  I  should  be  glad  of  the  help  of  auy 
reader  used  to  handling  such  problems. — Namron. 

1915.  The  Locke  Damper  Regulator.— Would  some  reader  kindly 

inform  me  of  the  name  and  address  of  the  makers  of  the  Locke 
damper  regulator  ?  — "  Ferro." 

1916.  Efficiency  of  Plant. — If  the  speed  and  power  of  machinery  is 
kept  right  at  a  boiler  pressure  of  75  lb.,  is  there  auy  loss  sustained 
by  the  plant  supposing  the  steam  machinery  be  designed  for  a 
higher  pressure  ? — G.  R.  McQ. 

1918.  Engineers  in  the  Navy.— Will  any  reader  inform  me  what 
course  of  study  is  required  to  sit  for  the  Marine  Board  of 
Examinations  to  qualify  for  a  certificate  of  competency  as  second 
and  first  engineer  ? — A.  S.  H. 

1919.  '  Knocking"  in  a  Gas  Engine.— Would  any  reader  kindly 
explain  the  cause  of  knocking  at  the  back  end  of  cylinder  of  gas 
engine,  which  is  of  25  H.P.  National  type  ?  I  have  made  the  brasses 
on  crank  end  of  connecting  rod  all  right,  and  the  ero3shead  like- 
wise, but  still  the  knocking  continues.  I  have  been  wondering 
whether  it  is  through  the  cam  for  the  exhaust  being  a  little  worn 
or  not. — G.  H. 

1920.  Chain  Manufacturers— Could  you  oblige  me  with  the  names 
and  addresses  of  two  or  three  chain  makers  ;  those  making  fine 
chains,  such  as  used  with  watch  guards,  but  wove  in  a  mesh  of  say 
eight  loops  in  width  ? — A.  P. 

1921  Boring  Flywheel  BOSS.— Will  any  of  your  readers  kindly 
inform  me  the  best  way  to  bore  out  the  boss  of  a  flywheel  from 
4  in.  to  6  in.  without  taking  it  to  a  foundry?  We  warn,  to  put 
it  on  a  bigger  shaft. — Old  Reader. 


MISCELLANEA. 


Wrexham  Refttse  Destructor  and  Electricity  Works. — 
Mr.  Sillery,  the  electrical  engineer,  reported  on  June  7th  to  his 
committee  that  the  Meldrum  destructor  had  worked  continuously 
for  12  months  without  stoppages,  and  without  incurring  a  cost 
of  one  penny  for  repairs. 

It  is  officially  announced  that  arrangements  have  been  made 
for  the  amalgamation  of  the  undertakings  of  the  London  and 
India  Docks  Company  and  the  Millwall  Dock  Company.  The 
terms  of  the  combination  are  an  exhange  of  stock,  and  it  will  be 
necessary  to  apply  to  Parliament  for  an  Act  authorising  the 
carrying  out  of  the  scheme.  The  date  fixed  for  giving  effect  to 
the  amalgamation  is  January  1st,  1907. 

Trade  Opportunities  in  East  Africa. — Mr.  Arthur  P. 
Jolly,  who  has  lived  in  British  East  Africa,  Somaliland,  and 
the  countries  which  the  Juba  river  surrounds  for  the  last  nine 
years,  and  who  speaks  all  the  native  dialects,  sends  a  most 
interesting  report  on  the  trade  of  those  countries  to  the  Manu- 
facturers' Association  of  Great  Britain,  Orchard  House,  West- 
minster. Mr.  Jolly  emphasises  the  point  that  immense  openings 
for  trade  exist  in  soft  and  woollen  goods,  calicos  and  prints, 
iron,  copper,  brassware,  beads,  flour,  hardware,  glassware, 
building  material,  provisions,  spirits,  liquors,  wines,  tents,  furni- 
ture, kerosene  oil,  spices,  grocery,  dry  fruits,  drugs,  chemicals, 
coals,  agricultural  implements,  soles,  boots,  and  sandals,  and 
urges  that  British  manufacturers  should  set  about  capturing 
these  markets  in  a  more  systematic  manner.  The  exports  con- 
sist of  ivory,  india-rubber,  copal  and  aribica,  hides,  skins,  horns, 
grain,  shells,  mangrove,  bark,  copre,  mocca  coffee  (which  is  the 
finest  and  cheapest  in  the  world),  potatoes,  beans,  fibre,  and 
wax.  The  country  is  also  capable  of  exporting  large  quantities 
of  timber,  which  is  spread  along  the  banks  of  the  River  Juba  for 
hundreds  of  miles.  These  valuable  natural  productions  not  only 
offer  return  cargoes  for  shipping  lines,  but  afford  opportunity 
for  the  investment  of  British  capital  and  enterprise  with  pros- 
pect of  profitable  returns.  There  are  soma  30,000  camels 
employed  yearly  in  transporting  immense  quantities  of 
merchandise  from  the  coast  towns  to  the  interior.  The  greater 
part  of  the  business  is  at  present  in  the  hands  of  America  and 
Germany,  who  work  the  countries  direct  with  their  own  repre- 
sentatives. There  is  at  present  a  splendid  opening  here  for 
agricultural  implements  and  machinery,  and  good  prices  may 
be  obtained.  The  fertility  of  the  soil  is  remarkable  and  capable 
of  producing  three  crops  in  a  year.  At  present  these  countries 
supply  the  South  African  markets  with  large  quantities  of 
potatoes.  These  countries  are  thickly  populated,  and  the 
natives'  ambition  is  to  dress  in  imitation  of  the  western  fashion, 
and  such  dress  goods  they  willingly  pay  high  prices  for.  The 
country  is  capable  of  growing  excellent  cotton,  and  companies 
are  already  being  established  with  this  view.  Transport  service 
is  also  being  established  on  the  River  Juba  to  supersede  the 
present  caravan  transport,  which  is  very  slow  and  expensive;  the 
new  river  service  will  carry  goods  four  times  as  quickly  and  at  less 
I    than  half  the  present  camel  transport  rates. 
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TIDAL  MOTORS. 

Whatever  may  be  the  case  with  other  people,  it  is  certain 
that  the  true  engineer  has  ever  his  vocation  in  life  before 
him,  even  when  on  holiday  bent.  At  every  railway  station, 
particularly  if  it  be  one  visited  for  the  first  time,  his 
observant  eye  instinctively  scans  roof  and  rails,  foot  bridge 
and  signal  box,  and  does  not  miss  such  humble  details  as 
the  design  of  the  porters'  barrows  or  the  disposition  of  the 
fire  buckets.  Should  he  take  a  journey  by  sea,  his  sense 
of  duty  gives  him  no  rest  until— notwithstanding  the  effect 
of  the  fumes  of  burnt  oil  on  one  whose  legs  may  be  more 
effective  ashore  than  afloat — he  lias  made  some  acquain- 
tance with  the  engines  and  boilers  and  also  the  auxiliary 
machinery  of  the  vessel  on  which,  as  other  people  remind 
him,  he  is  but  taking  a  pleasure  trip. 

In  most  seaside  towns,  however  small,  our  engineer  will 
have  inspections  to  make.  There  is  tolerably  certain  to 
be  an  electric-power  station  in  the  place,  and  either  a 
tramway  system  or  a  fleet  of  motor  cars  that  he  knows 
would  pay  very  well  if  he  could  just  hit  upon  the  right 
kind  of  tyre.  Down  by  the  sea,  when  the  young  hopefuls 
allow  him  a  little  rest  from  sand-digging  operations,  some 
lay  friend  directs  his  attention  to  the  action  of  Hie  waves 
on  yonder  breakwater,  and  is  good  enough  to  disclose  to 
him  that  he  has  thought  for  a  long  time  what  a  good 
tiling  it  would  be  to  make  some  sort  of  an  arrangement 
that  would  work  by  the  waves,  or  by  the  rise  and  fall  of 
the  tide,  or  something  of  that  kind.  No  coal  wanted,  no 
smoke,  no  nuisance  whatsoever.  The  lay  friend  has  not 
the  slightest  idea  of  how  the  thing  is  to  be  done,  but 
there  is  the  idea  you  know,  and  if  the  engineer  will  work 
it  out  and  make  a  good  thing  of  it  he  will  let  him  have  a 
share  of  the  profits. 

The  idea  of  tidal  motors  has  long  been  an  attractive  one, 
and  as  an  idea  there  is  much  to  lie  said  for  it.  There  is 
no  perpetual  motion  madness  or  any  fundamental  or 
mechanical  unsoundness  in  a  proposal  to  utilise  for  power 
purposes  the  rise  and  fall  of  water  brought  about  by  tidal 
influences.  Any  engineer  could  undertake  to  get  work 
done  by  the  tide.  But  lie  could  also  do  the  work  very 
much  cheaper,  and  with  greater  convenience  to  all  con- 
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cerned,  in  other  ways.  An  engineer  has  been  defined  as 
a  man  who  can  do. for  one  dollar  that  which  any  fool  could 
do  for  two.  And  such  a  definition  has  obviously  its 
limitations,  but  it  will  serve  to  remind  us  that  in  tidal 
power  schemes,  as  in  most  other  things,  we  have  to  consider 
not  merely  the  cost  of  carrying  them  into  effect,  but  such 
cost  as  compared  with  the  cost  of  attaining  the  same  result 
another  way. 

Of  the  many  proposals  put  forth  in  connection  with  the 
harnessing  of  the  tide  for  industrial  purposes,  the  simplest 
and  probably  the  oldest  comprises  the  employment  of  a 
pontoon  or  large  float,  which  is  raised  by  an  incoming  and 
falls  with  an  outgoing  tide.  Various  mechanical  contri- 
vances, some  of  considerable  ingenuity,  have  been  devised 
for  the  conversion  of  the  slow  reciprocating  movement  of 
the  float  into  a  rotary  motion  in  one  direction  of  a  shaft, 
from  which  the  power  is  taken  by  any  suitable  trans- 
mitting gear.  From  a  mechanical  point  of  view  many  of 
such  arrangements  leave  little  if  anything  to  be  desired. 
Their  non-success  arises  from  the  fact  that  for  obtaining 
an  appreciable  amount  of  power  a  float  of  very  great  size 
is  required.  As  an  example,  let  it  be  assumed  that  the 
float  be  placed  at  a  position  where  there  is  a  mean  difference 
of  as  much  as  36  ft.  between  high  and  low  water.  Taking 
it  as  six  hours  between  high  and  low  water,  the  float  will 
descend  through  a  distance  of  36  ft.,  which  represents  an 
average  of  6  ft.  an  hour  or  one-tenth  of  a  foot  per  minute. 
If,  therefore,  we  require  to  obtain  only  10  H.P.  throughout 
that  period,  it  will  be  seen  that  the  float  must  have  a 
weight  of  no  less  than 

33,000  x  10  +  7,o 

=  3,300,000 

=  nearly  1,500  tons. 

The  foregoing  very  simple  figures  will  give  some  idea 
as  to  the  size  of  pontoons  required  for  the  supply  of  the 
power  necessary  for,  say,  a  small  electric-lighting  station. 
As  we  write  there  occurs  to  us  the  remark  made  on  such  a 
proposal  by  a  well-known  engineer,  to  the  effect  that 
according  to  his  calculations  a  pontoon  as  big  as  a  house 
would  only  give  one  cat  power. 

The  practical  uselessness  of  the  float  or  pontoon  for 
tidal  motor  service  has  led  no  doubt  to  the  sug-o-estion  of 
impounding  reservoirs,  and  the  employment  therewith  of 
water  wheels  or  turbines.  Many  forms  of  such  an  arrange- 
ment have  been  set  out  on  paper,  and  some  of  them  look 
quite  attractive  and  of  considerable  promise.  But  here 
again  the  difficulty  of  size  is  met  with.  Very  large 
reservoirs  and  the  employment  of  much  plant  will  only 
yield  but  a  small  quantity  of  power.  There  are,  we 
believe,  some  instances  in  this  country  where,  on  a  small 
scale,  something  of  this  kind  has  been  accomplished  with 
advantage,  but  in  general  it  does  not  appear  that  there 
are  many  places  where  the  utilisation  of  tidal  waters 
would  be  worth  attempting.  The  thing  can  be  done,  but 
not  with  profit. 


Submarine  Signalling. — The  fitting  of  a  Cunard  mail 
steamer  with  an  apparatus  enabling  her  to  receive  signals 
des]  latched  from  a  submarine  sounding  body  has  attracted 
considerable  attention  on  both  sides  of  the  Atlantic.  The 
system  aims  at  providing  vessels  with  additional  means  of 
ascertaining  their  position  when  approaching  land  in  thick 


or  dark  weather.  A  Cunard  liner  on  her  westward  voyage 
makes  Nantucket  Lightship,  which  is  some  218  miles 
distant  from  New  York.  This  latter  portion  of  the  voyage 
lies  principally  through  shoal  water,  and  to  assist  navi- 
gators there  are,  in  addition  to  the  Nantucket  Lightship, 
similar  vessels  at  Fire  Island  and  Sandy  Hook.  The  utility 
of  these  craft  has  recently  been  increased  by  the  provision 
of  a  submarine  bell  or  gong,  sounded,  of  course,  from  the 
lightship.  When  the  bell  is  struck  the  sound  waves  are 
propagated  in  regular  spheres  travelling  outwards  through 
the  water,  and  may  be  picked  up  by  any  vessel  fitted  with 
the  special  sound-receiving  apparatus.  This  is  attached 
to  the  inside  of  the  ship's  hull  below  the  water  line,  and  is 
connected  by  a  telephone  with  the  captain's  room. 
Recently,  when  making  New  York  in  rather  thick  weather, 
a  Cunard  steamer  picked  up  the  signals  from  three  light- 
ships at  distances  ranging  from  two  and  a  half  to  four 
miles.  The  signalling  apparatus  is  extremely  simple,  and 
it  has  the  additional  advantage  of  delivering  its  messages 
automatically. 


Peat  Fuel  Industry. — H.M.  Consul  at  Gothenburg 
reports  that  the  manufacture  of  peat  fuel  in  Sweden  has 
of  late  years  received  increased  attention,  and  has  enjoyed 
the  care  of  both  Government  and  Parliament,  who  for  the 
purpose  of  encouraging  and  furthering  the  industry  have 
granted  considerable  sums.  At  the  same  time,  the  interest 
in  this  industry  has  become  general,  and  new  peat  factories 
have  been  established  in  different  parts  of  the  country. 
While  the  present  high  rates  of  carriage  prevail  peat  cannot 
possibly  compete  with  other  fuel,  except  in  the  immediate 
vicinity  of  the  place  of  production,  and  this  will  certainly 
act  disadvantageously  towards  a  more  general  adoption  of 
this  otherwise  excellent  fuel.  Peat  has  been  used  on  the 
State  locomotives  in  Sweden  during  the  past  year  on  an 
extensive  scale  for  the  goods  trains  of  some  districts,  the 
peat  having  been  mixed  with  equal  quantities  by  weight  of 
British  coal.  During  the  latter  part  of  the  year  the 
railway  authorities  purchased,  after  inviting  tenders,  9,300 
tons  of  peat  fuel  to  be  delivered  at  different  locomotive 
stations.  On  the  other  hand,  the  British  Vice-Consul  at 
Alius  reports  that  strenuous  endeavours  are  being  made  to 
find  a  substitute  for  the  ever-increasing  requirements  of 
fuel,  but  hitherto  without  satisfactory  success.  Thus  the 
country  has  to  look  towards  the  United  Kingdom  for  its 
supply  of  fuel,  which  continues  to  be  imported  in  increasing- 
quantities. 


At  a  recent  meeting  of  the  Lancashire  County  Council 
the  question  of  smoke  prevention  was  brought  forward  in 
a  resolution  which  authorised  the  taking  of  steps  to  obtain 
powers  to  enable  the  County  Council  to  prevent  the  pollu- 
tion of  the  atmosphere  by  the  excessive  emission  of  black 
smoke.  The  proposer  urged  the  adoption  of  the  recently 
discovered  methods  of  smoke  prevention,  such  as  the 
induced  draught  and  mechanical  stoking.  The  chairman 
pointed  out  that  powers  to  prevent  smoke  were  already 
possessed  by  the  local  authorities,  and  it  was  very  doubtful 
whether  Parliament  would  grant  an  over-riding  authority 
to  the  County  Council.  Eventually  it  was  agreed  to 
withdraw  the  resolution  in  favour  of  a  more  general 
recommendation. 


The  report  of  the  directors  of  the  Manchester  Ship  Canal 
Company  for  the  half  year  ended  30th  June  states  that 
the  Ship  Canal  revenue  receipts  amounted  to  £208,745, 
and  the  expenditure  to  £120,449,  leaving  a  credit  balance 
of  £88,296.  The  profits  of  the  Bridgewater  department 
were  £14,700.  The  balance  carried  to  net  revenue  account 
was,  therefore,  £102,996,  distributed  as  follows:  Interest 
on  first  and  second  mortgage  debentures,  £44,743;  on 
mortgage  of  surplus  lands,  £1,000;   and  on  debenture 
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stock,  £-152;  rent  of  transit  shed  No.  8  dock,  £3,130  ; 
and  the  remainder  (£53,913)  to  the  Corporation  of 
Manchester  on  account  of  interest  on  the  debentures  they 
hold.  The  weight  of  toll-paying  merchandise  which  passed 
over  the  Ship  Canal  during  the  two  half-yearly  periods 
under  comparison  was:  — 

Six  months  ended     Sis  months  ended 
30th  June,  1904.       30th  June,  1905. 
Tons.  Tons. 

Sea-borne  traffic   1,749,539    1,865,606 

Barge  traffic    154,294    127,521 

Total    1,903,833    1,993,127 

The  half-year's  receipts  show  an  increase  of  £10,197. 
The  net  result,  after  deducting  the  increase  in  expenditure 
of  £2,094,  was  an  improvement  in  the  profit  of  £8,103, 
as  compared  with  the  corresponding  period  of  the  previous 
year.  The  weight  of  sea-borne  merchandise  showed  an 
increase  of  116,067  tons.  The  net  revenue  of  the  Bridge- 
water  department  amounted  to  £14,760,  against  £11,688, 
an  increase  of  £3,012.  The  traffic  experienced  the  benefit 
of  the  revival  in  the  cotton  trade  of  the  district.  Mr. 
W,  H.  Hunter,  the  chief  engineer,  reports  :  Another  lay-by 
above  Eastham  locks,  with  sheers  alongside  to  remove  and 
replace  the  tops  of  the  funnels  of  large  steamers,  will 
shortly  be  completed.  An  extension  of  the  wharf  and 
lay-by  at  Warrington  is  nearly  completed.  The  leading 
jetties  at  the  Latchford  and  Irlam  locks  are  nearly  and 
those  at  Mode  Wheel  are  quite  completed.  At  Partington 
coaling  basin  the  new  hoist  on  the  southerly  side  of  the 
canal,  with  the  necessary  railway  approaches,  is  ready 
for  work.  The  new  hoist  on  the  northerly  side  and  the 
new  power  station  for  the  supply  of  hydraulic  power  to 
the  hoists  are  well  advanced  towards  completion.  The 
deepening  to  28  ft.  by  dredging  of  the  length  of  the  canal 
above  Latchford  locks  is  progressing.  Many  of  the  works 
required  in  order  to  permit  of  the  raising  of  the  level  of 
the  water  in  the  estuaiy  section,  so  as  to  give  a  minimum 
depth  of  28  ft.  in  the  estuary  section  of  the  canal,  are  in 
hand. 


CASTING   BRASS  OR   BRONZE  ON  TO  IRON. 

By  Walter  J.  Mat. 
For  some  purposes  it  is  desirable  to  cast  brass  or  bronze 
on  to  iron,  and  in  such  cases  there  is  usually  trouble,  as 
the  alloy  comes  more  or  less  spongy.  Nevertheless,  such 
work  can  be  done,  and  done  well  if  the  thickness  of  the 
alloy  is  sufficient,  and  if  the  following  hints  are  followed 
satisfactory  results  will  be  obtainei  after  a  few  trials. 
Say  that  we  take  a  pump  plunger  as  an  example,  and  often 
it  would  pay  to  have  a  wrought-iron  or  steel  centre,  with 
a  bronze  working  part  of  from  \  in.  to  £in.  in  thickness. 


Fio.  ]. 

This  could,  of  course,  be  cast,  and  after  boring  be  forced 
on  the  steel  or  iron,  but  this  means  a  lot  of  work  and 
waste,  which  would  be  avoided  if  the  bronze  was  directly 
cast  on.    To  do  the  casting  on  to  the  centre  the  iron  or 


steel  should  first  be  tinned,  if  convenience  exists,  but  if 
this  is  not  a  conveniently  performed  operation  it  may  be 
neglected,  simply  making  the  iron  or  steel  quite  clean  and 
bright. 

When  all  is  ready,  a  mould  should  be  made  to  give  half 
the  thickness  of  bronze  on  the  centre,  and  to  a  rather 
greater  length  than  the  finished  covering  is  to  be,  the 
centre  being  then  put  in  as  a,  core,  and  fluid  metal  poured 


Fig.  2. 

to  fill  the  mould,  as  shown  in  fig.  1,  care  being  taken  that 
both  heads  are  full.  There  will  be  some  spluttering  if  the 
core  is  untinned,  but  by  pouring  at  the  end  this  will  not 
cause  much  trouble,  although  a  few  splashes  may  fly  about. 
A  long  box  will  have  to  be  used,  and  in  many  cases  one  end 
of  both  drag  and  cope  will  have  to  be  cut  away  to  permit 
of  the  steel  or  iron  plunger  to  pass  through ;  with  short 
ones,  however,  this  will  not  be  necessary. 

When  practically  cold,  the  work  should  be  taken  from 
the  mould,  the  runner  and  riser  be  cut  off  close,  and  the 
bronze  thoroughly  cleaned  from  sand  and  brushed  up 
bright,  having  it  ready  for  placing  in  the  second  mould. 

The  second  mould  will  be  prepared  in  the  same  way  as 
the  first  one,  but,  in  addition  to  any  allowance  for 
shrinkage,  an  allowance  for  turning  must  be  made,  and 
when  the  plunger  is  in  position  a  section  of  the  mould 
would  appear  as  in  fig.  2.  In  this  case  the  metal  will  be 
run  through  the  mould,  a  little  overflowing  from  the  riser 
into  a  pool  on  top  of  the  box,  as  this  removes  any  dirt 
that  may  have  risen  to  the  top  of  the  mould,  as  well  as 


Fio.  3. 


ensures  the  soundness  of  the  bronze  cast  on.  When  cold 
the  bronze  is  turned  down  in  the  ordinary  way,  and  should 
be  solid.  The  porousness  of  the  first  metal  cast  on  the 
iron  or  steel  affords  a  good  keying  for  the  second  lot  cast, 
while  the  contraction  of  the  metal  in  cooling  holds  it 
immovably  on  to  the  iron  or  steel.  Either  brass,  bronze, 
or  phosphor  bronze  can  be  cast  on  in  the  way  described, 
provided  it  is  run  in  a  fluid  state,  and  well  skimmed  before 
pouring.  Preferentially,  the  pouring  should  be  done  with 
a  good  head  of  metal,  and  the  entrance  to  the  mould  should 
be  in  the  drag,  as  shown  in  the  illustrations. 

The  patterns  for  a  plunger  should  be  in  three  pieces,  as 
shown  in  fig.  3,  and  may  be  very  well  made  in  pine.  A  is 
the  "  print "  for  the  plunger,  and  is  turned  up  exactly  to 
size;  B  is  the  pattern  for  the  first  cast,  and  C  that  for 
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I  he  second  cast,  the  part  A  being  made  to-  slip  firmly 
into  either  B  or  C,  as  occasion  requires.  Other  patterns 
will  be  made  on  the  same  principle  for  double  casting,  and 
will,  of  course,  vary  with  the  articles  to  be  treated. 

Iron  or  steel  which  has  been  plated  with  a.  thin  coat  of 
copper  will  take  copper  alloys  pretty  smoothly  when  they 
are  "  cast  on,"  but  at  times  the  plating  does  not  adhere 
very  firmly  to  the  iron,  and  the  writer  prefers  tinning  for 
this  reason. 

To  secure  the  best  metal  only  clean  stuff  should  be 
used,  and  it  is  well  to  add  0'25  per  cent  of  phosphorus 
— not  more — a  few  minutes  before  pouring,  as  not  only 
does  this  remove  matters  liable  to  cause  porosity,  but  it 
also  tends  to  increase  the  fluidity  and  free  running  of  the 
metal.  Personally,  the  writer  uses  a  flux  for  copper  alloys, 
which  ensures  clean  running  and  freedom  from  "  spilliness," 
but  as  this  is  not  on  the  market,  it  only  deserves  a  passing 
remark,  as  phosphorus  properly  used  in  the  proportions 
mentioned  is  as  good  a  purchaseable  flux  as  can  be 
obtained.  Phosphorus  should  not  be  used  with  aluminium 
bronzes,  however. 


STEAM  POWER  GEN  ERATION. — XII. 

By  G.  Croydon  Marks. 
In  order  to  break  up  the  furnace  gases  so  that  the  con- 
stituent parts  should  better  mix  with  the  air,  and  to  obtain 
complete  combustion  at  the  back  of  the  furnace,  Glare,  in 


F;g.  105 


1858,  designed  a  pear-shaped  furnace  flue,  and  fitted  a 
number  of  transverse  fireclay  partitions  containing  a  large 
number  of  perforations.  A  transverse  section  and  sectional 
plan  of  the  boiler  through  the  furnace  are  shown  in  figs.  105 
and  106,  from  which  it  will  be  noted  [that  the  principle  of 


n 

3 

H 

to 


-y 


Fig.  100. 

the  "economic"  type  of  boiler  is  well  observed,  although 
difficulties  of  construction  with  regard  to  the  return  tubes 
doubtless  presented  themselves. 

In  fis'.  1 07  is  seen  a  novel  design  of  boiler  furnace,  in 
which  there  is  an  outer  and  an  inner  shell,  both  corrugated 
and  connected  together  by  hollow  perforated  stays,  through 
which  hot  air,  etc.,  passed  through  the  furnace. 


Messrs.  Parson  and  Pilgrim,  in  1858,  turned  their  atten- 
tion to  superheating  the  steam,  of  which  advantages  had 


Fig.  107 


already  been  recognised,  and  this  they  effected  by  passing 
the  steam  from  the  steam  chest  through  and  across  the 
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furnace.  From  the  two  figs.  108  and  109  it  will  be  seen 
that  the  designers  applied  their  idea  to  a  multitubular 


Fig.  112. 


Fig.  113. 

boiler,  providing  four  semi-circular  tubes  in  each  furnace 
over  the  second  row  of  firebars. 


A  somewhtt  more  feasible  attempt  than  hitherto  w;is 
made  by  Brotherhood,  in  the  same  year,  to  reclaim  his 
original  invention,,  in  which  he  anticipated  the  idea  of 
directing  air  into  the  combustion  chamber  of  a  boiler  through 
holes  in  a  hollow  structure  serving  as  the  bridge,  and  which 
can  be  clearly  seen  in  tigs.  110  and  111. 

In  this  case  the  air  space  is  annular  and  is  surrounded  by 
water  spaces.  The  conical  damper  shown  was  employed  to 
spread  the  flames  and  gases  as  tbey  entered  the  combustion 


Fig.  110. 


Fig.  111. 


chamber,  and  so  bring  them  into  proximity  to  the  air  holes' 
in  order  to  obtain  a  thorough  mixing  of  the  inflammable 
gases  and  air. 

The  desire  for  a  quicker  generation  of  steam  was  strongly 
in  evidence  at  this  time,  figs.  112  and  113  giving  views  of  a 
double  vertical  type  of  boiler  designed  for  this  purpose  by 
Rowan  and  Horton.  The  general  view  (fig.  112)  shows  the 
horizontal  steam  chests,  of  wrhich  there  are  two  for  each 
boiler,  a  vertical  steam  chest  being  connected  to  each  pair. 
The  hot  furnace  gases  were  arranged  to  pass  through  the 
boiler,  return,  and  then  circulated  round  the  exterior  of  the 
steam  chests  to  superheat  the  steam  generaterl. 


SIZE  OF  GAS  AND  OIL  ENGINE  CYLINDERS. 


The  determination  of  the  size  of  a  gas  engine  cylinder  from 
the  heating  value  of  the  fuel  and  the  pressure  caused  by  the 
theoretical  rise  of  temperature  is  impracticable,  as  the  losses 
due  to  incomplete  combustion,  cooling  effect  of  jacket,  anil 
incomplete  expansion  cannot  be  estimated  with  any  degree 
of  accuracy.  The  size  is  most  conveniently  determined  from 
the  known  fuel  consumption  of  engines  of  similar  power  and 
type,  provided  the  ratio  of  air  to  gas  is  also  known. 

d  =  diameter  of  cylinder,  inches  ; 
s  =  stroke,  inches  ; 

revolutions  per  minute ; 
brake  horse  power  per  cylinder; 
c  =  cubic  feet  of  gas  per  brake  horse  power  hour. 

1  lb.  of  heavy  oil  gives  about  12  cubic  feet  of  vapour, 
1  lb.  of  light  oil  about  6  cubic  feet;  so  in  applying 
following  formula  to  oil  engines,  for  c  substitute  12  w 
(j  w  respectively  ;  10  =  lbs.  of  oil  per  brake  horse  power  hour. 

r  =  ratio  of  air  to  gas  or  vapour  ; 

d'1  s  n 


n 
H 


and 
the 
and 


H  72 
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/■  varies  from  2  to  33  for  producer  gas,  7  to  12  for  lighting 
gas,  27  to  40  for  the  vapour  of  heavy  oil,  36  to  52  for  the 
vapour  of  light  oil.  With  the  most  economical  engines  r  lies 
between  the  two  figures,  but  is  generally  nearer  the  lower 
than  the  higher. 

;•  =  ratio  of  air  and  products  of  combustion  to  gas  ; 

clr  S  n  k 


H  72 


-  1. 


&  =  ratio  of  total  capacity  of  cylinder  to  piston  displace- 
ment. 
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Compression, 
lbs.  per  sq.  in. 
(absolute). 

30   

45   

60   


Comj.iression, 
lbs.  per  sq.  in. 
(absolute). 


2-65 
1-86 
1-58 


i  o 
90 
105 


1*6 
1  -38 
1-33 


When  means  are  taken  to  clear  the  cylinder  of  the  pro- 
ducts of  combustion — as  is  usual  with  engines  working  on 
producer  gas— r,  is  the  ratio  of  pure  air  to  gas. 

V  =  piston  displacement  per  stroke,  cubic  inches  ; 


V 


H 


(r  +  1)  57-6 
n 


=  ratio  of  diameter  to  stroke 


d 


(I  =  s 


d 


»/Hc(r  +  1) 
4  VM  J  n  


Thus  if  the  length  of  stroke  is  fixed  the  power  of  the 
engine  will  he  proportional  to  d?,  but  if  ratio  of  diameter  to 
stroke  is  fixed  power  will  be  proportional  to  r/3.  Usual 
values  of  m  are  given  in  the  following  table — 

v  =  clearance  volume,  cubic  inches ; 

v  =  Y{k-\);  ;V  i 

=  d-  s  0-7854  {k  -  1). 

Total  volume  of  cylinder  =  V  +  v  =  V  1c. 

The  compression  varies  35  to  80  lb.  per  square  inch, 
usually  about  75  lb. 

I.H.  =  indicated  horse  power  of  one  cylinder. 

p  =  mean  effective  pressure,  pounds  per  square  inch,  on 
power  stroke,  equivalent  to  wasted  power  (I.H.  —  H) ; 


(I.H.  -  H)  1000000 

d~  s  n 


]>  ranges  from  about  7  in  small  engines  to  10  in  latge,  and 
from  14  to  20  in  engines  with  scavenging  air  pump.  The 
following  table  gives  fuel  consumption,  speed,  etc.,  of  good 
average  engines. 

V,  =  piston  displacement,  cubic  inches,  per  brake  horse  power. 


Fuel. 

H. 

c  or  w 

n 

m  V,. 

Pro  iucer  gas  

20-50 

85 

170 

0-6 

100 

50-100 

80 

160 

0-7 

100 

100  &  over 

75 

150 

0-9 

100 

to  6 

30 

300 

;"o-5.., 

60 

5-20 

25 

220 

0-5 

66 

20-50 

20 

170 

0-6 

70 

w 

to  5 

1-2 

300 

0'5 

87 

5-20 

0-9 

220 

88 

20-50 

0-7 

170 

0-6 

90 

Light  oil  

i£ 

1-0 

750 

0-6 

19 

0-75 

750 

0'S 

14 

The  ratio  of  air  to  gas  or  vapour  ( =  r)  is  usually,  with 
producer  gas  2-4,  lighting  gas  9,  heavy  oil  30,  light  oil  40. 
The  piston  speed  in  feet  per  minute  is  from  400  to  700  in 
gas  and  heavy  oil  engines  of  under  200  horse  power,  but  is 
as  much  as  1,000  in  some  of  the  largest  engines ;  in  light 
oil  engines  the  piston  speed  is  seldom  less  than  650  even  in 
the  smallest  sizes,  and  is  more  in  the  larger.  Some  of  these 
engines  rim  at  1,500  revolutions  per  minute. 


Assuming  a  consumption  per  brake  horse  power  of  80  ft. 
of  producer  gas,  25  ft.  of  lighting  gas,  0'9  lb.  of  .heavy  oil, 
0'75  lb.  of  light  oil,  and  taking  the  average  values  of  r  as 
given  above, 


d 


d 


/  = 


f  J  m  m 

J  H  ' 
27 '2  for  producer  gas  ; 
=  26 "4  for  lighting  gas  ; 
=  29-  for  heavy  oil ; 
=  24"  for  light  oil. 
At  ordinary  speeds  (approximately)  brake  horse  power 
V "-'  d2 


with  producer  gas  ; 


d" 


with  lighting  gas; 

4 

=  ~  with  heavy  oil ; 

d?  '  *  ' 

=   -  with  light  oil. 
4 

This  will  not  hold  for  small  engines  (say  under  10  horse 
power)  except  those  using  light  oil. 

The  heating  value  of  the  fuel  is  usually  as  follows  : — 

Producer  gas  150  B.T.U.  per  cubic  foot. 
Lighting  gas  660  B.T.U.  per  cubic  foot. 
Heavy  oil  (sp.  gr.  about  0-88)  20,000  B.T.U.  per  lb. 
Light  oil  (sp.  gr.  about  0'69)  28,000  B.T.U.  per  lb. 

1  lb.  of  heavy  oil  gives  about  12  ft.  of  vapour,  and  1  lb.  of 
light  oil  about  6  ft.  ;  so  the  heating  value  of  the  vapour 
B.T.U.  per  foot  is  1,660  with  heavy  oil  and  4,660  with 
light.  Taking  the  average  ratios  r,  then  the  heating  value 
per  cubic  foot  of  the  mixture  drawn  into  the  cylinder  is — 
with  producer  gas  45,  lighting  gas  66,  heavy  oil  55,  light 
oil  114.  If  the  clearance  space  is  allowed  for,  and  assuming 
75  lb.  compression,  the  figures  are  37,  48,  37,  and  80, 
respectively.  A  theoretically  perfect  engine  requires  2,550 
B.T.U.  per  horse  power  hour,  corresponding  to  a  consump- 
tion of  17  ft.  of  producer  gas,  3'9  ft.  of  lighting  gas,  0425  lb. 
of  heavy  oil,  0'091  lb.  of  light  oil.  If  the  efficiency  of  the 
gas  producer  is  taken  into  account — 0182  lb.  of  anthracite 
or  0'212  of  slack — 1  lb.  of  coal  in  the  producer  gives  about 
62  to  70  ft.  of  gas. 

The  preceding  calculations  refer  to  ordinary  four-cycle 
single-acting  engines.  For  engines  with  several  cylinders, 
the  power,  fuel  consumption,  &c ,  should  be  taken  for  one 
cylinder  alone,  and  for  a  double-acting  cylinder,  the  power, 
fuel,  &c,  due  to  one  end. 


TRADE  NOTES. 


Messrs.  W.  ¥.  Brunton  and  Son,  Musselburgh  Wire,  Steel, 
and  Galvanising  Works,  near  Edinburgh,  have  just  issued 
some  new  catalogues  on  "  wire  ropes."  The  lists  contain  full 
particulars  of  special  hoisting  ropes,  marine  and  shipping  wire 
ropes,  and  a  table  of  breaking  strains  of  the  firm's  "  plough  " 
and  patent  qualities  of  round  wire  ropes  for  mines,  collieries, 
etc. 


The  Hughes  Label  Company  Limited,  34,  Great  Titchfield 
Street,  London,  W.,  makers  of  labels  for  all  purposes  in  ivory, 
ivorine,  ulite,  celluloid,  brass,  and  German  silver,  and  in  all 
shapes  and  sizes. 
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HUMIDIFICATION    IN  TEXTILE    MILLS  AND 
FACTORIES. 

By  H.  R.  Carter. 

Continued  from,  page  193. 

Mather  and  Platt's  Vortex  humidifier,  as  shown  in  fig.  4, 
works  on  the  same  principle,  and  is  of  very  similar  construc- 
tion to  that  of  which  we  have  just  spoken.  The  water  is  sup- 


on-rushing  hollow  cone,  which,  extending  to  the  sides  of 
the  cylindrical  case,  creates  a  partial  vacuum  in  the 
interior,  sufficiently  strong  to  induce  the  air  to  pass  into  the 
body  of  the  machine  from  the  top,  and  passing  downwards 
to  escape  into  the  room  through  the  lower  portion,  highly 
charged  with  minute  particles  of  water  in  the  form  of 
vapour.  Fig.  5  shows  the  way  in  which  the  humidifier 
may  be  suspended  in  the  middle  of  the  room  and  the  feed 
and  return  pipes  connected  up.     Figs.  6  and  7  show  a 


Fig.  4— THE  VORTEX  VENTILATOR  HUMIDIFIER. 


plied  to  the  nozzle  at  a  pressure  of  1351b.  per  square  inch 
(obtained  by  the  use  of  a  pump),  and  is  pulverised  by  the 
expulsion    of  a   perfectly  straight   jet,   which  impinges 


ventilating  humidifier  communicating  directly  with  the 
outside  air  by  means  of  a  tube  passing  through  the  roof 
or  a  window  respectively.     Each  ventilating  machine  will 


Fig.  5.— VORTEX   HUMIDIFIER    (FLUSHING  ARRANGEMENT). 


immediately  upon  the  flat  end  of  an  adjustable  hardened 
nickel  pin.  The  result  of  this  impact  is  that  the  issuing 
jet  of  water  is  split  up  into  the  form  of  a  perpetually 


pass  36,000  cubic  feet  of  fresh  air  per  hour,  and  with  it 
disperse  26  lb.  of  water. 

Another  type  of  local  distribution  humidifier,  and  one 
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which  has  given  some  very  good  results,  is  that  of  Mr. 
J.  A.  Hart,  of  Blackburn,  which,  like  the  arrangements 
shown  in  tigs.  -3,  6,  and  7,  combines  humidification  with 
ventilation,  and  provides  as  well  a  means  of  heating  or 
cooling  the  air  previous  to  or  during  entry.  Each 
•apparatus  consists  of  a  circular  air  duct,  which 
passes  upwards  through  the  roof  of  the  shed,  and 
terminates  in  a  conical  hood,  through  which  air  tan  enter 


from  the  centre  of  distribution,  at  a  height  of  about  10  ft. 
or  11  ft.  above  the  floor  level.  The  incoming  air  is  heated 
to  the  required  degree  by  the  steam  coil  before  referred 
to,  while  moisture  is  imparted  to  it  as  it  leaves  the 
apparatus  by  steam,  which  is  blown  off  from  a  ring  of 
steam  piping  placed  in  a  circular  trough,  which  is 
suspended  below  the  fan  chamber.  The  trough 
and    adjacent    parts   arc    so    designed    that    any  water 


liUt'jrn  pipr 

Flo.        VORTEX  HUMIDIFIER  THROUGH  ROOF. 


to  the  interior  of  the  duct.  Inside  the  air  duct  a  steam 
coil  is  placed,  capable  of  heating  the  incoming  air  if 
necessary  to  40  deg.  Fah.  higher  than  the  outside  tem- 
perature, this  coil  being  supplied  by  a  horizontal  steam 
pipe  which  enters  the  duct  half  way  up.     Beneath  the 


of  condensation  is  led  to  the  lower  side  of  the  trough 
and  away  through  a  waste  pipe,  thus  making  it  impossible 
for  any  large  globules  of  water  to  be  carried  away  by  the 
issuing  air  currents.  During  hot  weather  steam  is 
dispensed  with  and  humidity  obtained  by  causing  the 


Fin.  7. -VORTEX   HUMIDIFIER  VEXTILATIXG  THROUGH  WINDOW. 


air  duct  is  an  enlarged  chamber,  composed  of  perforated 
zinc  sheeting,  enclosed  at  the  top  by  a  cast-iron  end  and 
at  the  bottom  by  a  ring,  fastened  to  which  is  a  disc  that 
is  capable  of  ready  removal.  In  the  interior  of  this 
perforated  chamber  is  a  fan,  about  20' in.  in  diameter,  the 
spindle  of  which  is  suitably  supported,  and  driven  at  about 
1,250  revolutions  per  minute  by  a  flanged  pulley  keyed  on 
its  lower  extremity.  The  perforated  zinc  sheet  has  attached 
to  it  several  nozzles  at  equal  distances  apart,  the  centre  of 
these  nozzles  being  in  line  with  the  central  plane  of  the  fan. 
The  operation  of  the  apparatus  is  as  follows  :  The  rapidly 
rotating  fan  induces  outside  air  to  flow  down  the  air  duct, 
discharging  it  into  the  perforated  chamber,  and  thence 
through  the  perforations  and  nozzles  into  the  shed  radially 


current  of  outside  air  to  come  into  contact  with  the  wet 
surface  of  a  fabric  fastened  upon  an  outside  framework, 
and  kept  wet  by  water,  which  trickles  over  the  edges  of 
a  trough,  carried  upon  the  said  framework. 

Matthews  and  Yates'  Ventilo  humidifier  is  another 
apparatus  which  combines  ventilation  with  humidification. 
Fig.  8  shows  the  apparatus  as  applied  to  a  weaving  shed. 
A  fan,  driven  by  a  belt  as  shown,  draws  in  the  air,  blows 
it  through  a  fine  spray  of  water,  to  which  is  added  a  small 
jet  of  steam,  and  then  projects  it  from  the  openings  seen 
in  the  distribution  pipes. 

A  somewhat  similar  appartus  is  Howorth's  patent  spray 
hmnidifier  and  ventilator,  fig.  0.  This  apparatus  consists  of 
a  brass  cylinder  B  21  in.  in  diameter  and  about  24  in.  long. 
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inside  of  which  revolves  an  air  propeller  C  and  spiked  drum 
D,  which  latter  throws  up  a  fine  spray,  which  is  carried  into 
the  room  by  the  current  of  air  sent  forward  by  the 
propeller.  Some  of  the  chief  advantages  of  this  apparatus 
are  that  there  is  no  need  of  water  or  air  under  pressure; 
there  is  no  waste  of  water,  nor  water  cocks  to  turn  off  at 
night  or  at  meal  times. 


Coming  next  to  systems  of  widespread  distribution  of 
humidified  air,  perhaps  the  most  complete,  but  one  which 
is  more  conveniently  applied  to  new  and  specially  con- 

|   structed  mills,  is  that  of  the  Sturtevant  Engineering  Co. 

,  Limited,  London.  Briefly  stated,  the  Sturtevant  or  blower 
system,  as  it  is  sometimes  called,  takes  the  fresh  air  from 
out  of  doors  and  passes  it,  by  means  of  a  fan  or  blower, 


Fio.  8.— MATTHEWS  AND   YATES'  VENTILO  HUMIDIFIER. 


The  humidification  of  air  by  contact  with  damp  surfaces 
has  an  advantage — the  impossibility  of  drops  of  water 
being  carried  forward  by  the  air  current  and  deposited 
upon  the  machinery  in  the  room.  A  humidifier  which 
carries  out  this  principle  is  the  "  Hygrofor  "  (Munk's  patent), 


through  ducts  built  into  the  walls,  or  through  metal  pipes, 
and  distributes  it  about  the  building.  The  humidity  of 
the  air  is  perfectly  regulated  by  the  introduction  of  a  spray 
of  steam  or  water  into  the  main  duct  directly  at  the 
mouth  of  the  fan. 


Fio.  9,-HOWORTH'S   PATENT   SPRAY   HUMIDIFIER   AND  VENTILATOR. 


in  which  a  fan  draws  in  air  and  passes  it  through  a 
phambef,  in  which  are  arranged  a  series  of  evaporators. 
These  latter  offer  a  large  surface  to  the  air  passing  through, 
iliey  are  slowly  rotated  round  an  axis  whilst  the  apparatus 
is  at  work,  being  thoroughly  wetted  with  water  when  in 
one  position,  and  working  back  to  that  position  before  the 
current  of  air  lias  exhausted  their  moisture. 


TRADE  CATALOGUE. 


"  Refrigerating  Machinery  "  is  the  title  of  an  excellent 
illustrated  catalogue  from  the  Pulsometer  Engineering-  Com- 
pany Limited,  Reading,  giving  complete  and  valuable  infor- 
mation of  their  ioe-making  machines  and  accessories.  This 
catalogue  should  be  obtained  by  all  interested  in  ice  making 
and  refrigeration. 
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THE     DEVELOPMENT    OF    THE  FREIGHT 
LOCOMOTIVE   IN    AMERICA.— II. 

In  fig.  2  is  shown  one  of  the  exceptionally  large  2 — 10 — 2 
type  freight  locomotives,  built  at  the  Baldwin  Works, 
Philadelphia,  for  the  Atcheson,  Topeka,  and  Santa  Fe 
Railroad.  This  is  the  design  to  which  reference  was  made 
in  the  opening  paragraphs.  The  engines  are  four-cylinder 
tandem  compounds,  and  they  followed  upon  an  earlier  series, 
having  the  same  number  and  arrangement  of  cylinders,  and 
coupled  wheels,  but  in  which  the  two-wheeled  trailing  truck 
was  omitted.  It  was  found  that  the  absence  of  this  truck 
caused  derailment  of  the  engines  when  running  tender 
first  downhill  on  curves,  and  it  was,  therefore,  decided  to 
extend  the  total  wheel  base  and  introduce  ah  additional 


a  small  crane  is  fixed  for  use  when  it  is  desired  to  remove 
the  high-pressure  cylinders  from  their  normal  running 
position.  A  tapped  hole  is  provided  in  the  cylinder,  into 
which  the  threaded  eye  bolt  of  the  crane  is  sorewed,  and 
this  is  placed  so  that  the  cylinder  will  balance  when 
suspended  from  the  crane.  The  arrangement  is,  of  course, 
duplicated- — one  set  on  either  side  of  the  smokebox. 

These  engines  were  designed  to  exert  a  maximum  tractive 
effort  of  69,5001b.  when  starting,  and  62,8001b.  when 
working  compound  at  a  slow  speed.  Their  cylinder 
capacity  equals  that  of  a  simple  locomotive,  having  two 
25'44  in.  cylinders  at  starting  and  24'22  in.  cylinders  when 
running.  They  weigh  in  working  order,  without  tender, 
1284  tons,  and  an  adhesion  weight  of  104J  tons  is  arranged 
j   for.    Their  leading  dimensions  are  as  follow: — 1 


Fig.  2.— TANDEM-COMPOUND  2-10—2  TYPE  FREIGHT  LOCOMOTIVE:  ATOHESON,    TOPEKA,   AND    SANTA  FE  RAILROAD. 


axle,  with  freedom  of  movement,  thus  bringing  into 
existence  the  2 — ilO — 2  wheel  arrangement.  The  five  pairs 
of  coupled  wheels  are  placed  as  close  together  as  possible, 
with  the  middle  pair,  which  are  flangeless,  utilised  as 
drivers.  The  springs  of  the  latter  are  equalised  with  those 
of  the  three  pairs  which  follow,  whilst  the  springs  of  the 
two  front  pairs  of  coupled  wheels  are  equalised  with  those 
of  the  leading  pony  truck. 

The  cylinders  are  placed  in  an  inclined  position,  with 
the  centre  line  falling  1  in.  in  24  in.  towards  the  centre 
of  the  driving  axle,  and  meeting  the  same  at  a  point  7  in. 
to  the  rear  of  the  fourth  coupled  axle.  A  packed  gland 
is  used  for  the  joint  between  the  high  and  low  pressure 
steam  chests,  and  a  similar  practice  is  observed  in  respect 
of  the  steam-pipe  connection  for  the  high-pressure  cylinders. 

The  piston-rod  packing  between  the  two  cylinders  is 
arranged  in  such  a  manner  that  the  parts  are  confined 
between  the  two  covers,  and  are  secured  in  position  without 
the  use  of  internal  bolts.  A  casing  or  box  in  which  the  ! 
segmental  sections  of  the  packing  are  held  and  kept  in 
contact  by  springs  is  provided,  and  a  steam-tight  bearing 
in  the  recess  between  the  two  cylinder  covers  is  so  arranged 
that  the  entire  packing  box  is  free  to  move  on  the  bearing 
without  breaking  the  joint,  thus  allowing  for  any  slight 
variation  in  the  position  of  the  rod. 

Piston  valves  are  employed  for  steam  distributing 
purposes.  They  work  above  the  cylinders,  and  are 
operated  by  indirect  motion  of  the  usual  type.  The  boiler 
is  of  the  "  coned  "  or  wagon-top  pattern,  with  round-topped 
firebox,  in  which  the  back  plate  and  outer  shell  slopes 
considerably,  towards  the  bottom,  in  an  outward  direction. 
The  smokebox  is  of  the  extended  type,  and  on  each  side 


Cylinders,  H.P.  (2)    19  in.  diameter. 

Cylinders,  L.P.  (2)    32  in.  diameter. 

Length  of  stroke    32  in. 

Coupled  wheels   4  ft.  9  in.  diameter 

Pugid  wheel  base   ,   19  ft.  9  in. 

Total  wheel  base    35  ft.  11  in. 

Boiler,  smallest  diameter   6  ft.  Cf  in. 

Boiler,  length  over  tube  plates   20  ft. 

Boiler,  number  of  tubes    391. 

Boiler,  diameter  of  tubes   2^  in. 

Boiler,  material  used  in  tubes   Iron,  No.  11  W.C, 

Boiler  heating  surface,  tubes    4-586  sq.  ft. 

Boiler  heating  surface,  firebox   210  sq.  ft. 

Boiler  heating  surface,  total   4,796  sq.  ft. 

Grate  area   58'5  sq.  ft. 

Working  steam  pressure    225  lb. 


The  tender  is  carried  upon  two  four-wheeled  trucks, 
with  2  ft.  10^  in.  diameter  wheels.  The  capacity  of  the 
tank  is  sufficient  for  8,500  gallons  of  water,  whilst  a  large 
fuel  space  is  also  provided.  The  total  wheel  base  of  engine 
and  tender  combined  is  66  ft.,  and  the  total  weight,  loaded, 
200f  tons. 

The  locomotive  shown  in  fig.  3  is  in  every  way  note- 
worthy. It  may  be  described  as  the  most  powerful 
locomotive  in  the  world,  and  is  remarkable  for  other 
reasons  in  addition  to  that  which  gives  it  a  claim  for 
this  distinction.  It  is  designed  on  the  Mallet  system,  with 
separate  groups  of  cylinders  and  coupled  wheels.  Engines 
of  this  class  are  spoken  of  as  being  "articulated,"  and  by 
means  of  this  principle  an  unusually  large  tractive  force 
is  obtained,  and  a  greater  number  of  coupled  wheels  may 
( Continued  on  pagc^SSl.) 
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THE  EXPLOITATION  OF  PATENTS. 

No  more  plausible  theory  can  be  propounded  concerning 
the  difficulties  that  some  inventors  have  in  making  money 
from  their  patents  than  that  which  suggests  the  ignorance 
of  the  capitalist  as  to  the  possibilities  of  patent  promoting, 
and  the  necessity  for  some  medium  free  from  extortionate 
fees  that  will  bring  the  capitalist  and  the  inventor  together. 

Those  having  experience  in  the  matter  of  the  claims 
and  demands  that  inventors  are  prone  to  make  concerning 
their  patents,  and  the  immense  over-confidence  they  display 
at  the  outset  of  their  careers  as  patentees,  know  only  too 
well  how  almost  impossible  a  task  it  is  to  deal  with  the 
patentee  upon  a  reasonable  basis. 

Patentees  are  inclined  to  consider  that,  having  invented 
something  for  which  a  patent  has  been  granted  them,  they 
have  then  a  very  substantial  piece  of  property  to  negotiate. 
They  do  not  often  understand  that  the  introducing  of  the 
invention  and  the  actual  commercial  exploitation  of  it  is 
a  task  nearly  always  more  difficult  than  that  which  beset 
the  inventor  when  he  began  to  give  his  invention  practical 
form.  No  amount  of  illustration  drawn  from  the  experi- 
ences of  the  inventions  that  have  failed  to  bring  either 
money  or  fame  to  their  originators  is  of  the  least  avail  in 
leading  them  to  be  reasonable  in  their  demands  and 
liberal  in  their  terms  towards  those  who  may  be  able  to 
work  their  patents  for  them.  Every  such  failure  is  to  them 
a  proof  that  they  will  not  fail,  for  their  patent  has  just 
the  quality  which  the  failures  had  not.  Where  others  were 
foolish  they  are  wise,  and  where  others  did  not  know 
what  the  public  or  the  traders  needed  they  do  know. 

It  is  just  because  of  the  unreasonableness  of  the  inventor 
and  the  lack  of  commercial  knowledge  that  he  possesses  or 
displays  that  the  various  agencies  and  companies  formed 
by  inexperienced  individuals  for  linking  capitalists  with 
inventors  have  failed.  The  few  touting  agencies  and 
so-called  patent  offices  that  deluge  every  applicant  for  a 
patent  with  circulars  offering  aid  in  the  disposal  of  the 
patents  that  are  being  sought  are  practically  fraudulent 
concerns,  with  no  means  of  any  kind  likely  to  be  of  value 
for  effecting  a  sale  of  the  patents  they  are  inquiring  about. 
The  fact  that  these  touts  and  sharks  exist  at  all  is  due  to 
the  vanity,  combined  with  credulity,  that  a  certain  class 
of  inventor  seems  highly  charged  with.  When  inventors 
or  patentees  become  aware  of  their  absolute  dependence 
upon  the  commercial  man  or  the  capitalist  to  make  their 
patents  of  real  value,  then  there  will  be  no  difficulty  in 
both  working  together,  each  for  the  other's  advantage. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED   BY    MESSRS.    MARKS   AND  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  IS, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

15679  C.  FRY.    Forcing  vegetables,  fruit,  etc. 

15686  C.  FEY.    Forcing  vegetables,  fruit,  etc. 

15741  C.  HERSBERG.    Machines  for  grating  potatoes.* 

15823  E.  A.  COLEY.    Flower  holders. 

15874  J.  G.  PAXTON.    Potato  sorter. 

15894  J.  NESB1TT.    Driving  riddlers  of  bam  fanners* 

16001  A.  E.  HOLMES.  Hoes.* 


Arms  and  Ammunition. 

15611    J.  W.  WYATT.    Ammunition  small  arms. 

15643    FRIED  KRUPP  AKT.-GES.  Screw  breech  mechanism.* 

15904    THE  BIRMINGHAM  SMALL  ARMS  CO.  LTD.  and 

G.  NORMAN.    Firing  mechanism  of  air  rifles. 
15911    P.  T.  GODSAL.    Breech  action  for  small  arms. 
15928    A.  T.  DAWSON  and  G.  T.  BUCKHAM.  Construction 

of  built-up  guns. 
15943    T.  G.  RUSSELL.    Firearm  sight. 
15982    W.  J.  WHITING.  Firearms. 
15998    G.  DEISENHOFN.  Fuse.* 


Bottles,  Glass,  &c. 

15647  G.  W.  ROWE.    Bottle-filling  apparatus. 

15663  W.  DUPLOCK.  Bottlas. 

15673  G.  P.  McDONNELL.    Electric  lamp  bulb.* 

15693  F.  REOHT.    Lamp  for  bottles.* 

15816  J.  McBRIDE.    Hermetically-cbsing  bottles.* 

15865  G.  T.  ROCK.    Non-refillable  bottle. 

15989  V.  GRETCH  and  A.  HENNING.    Bottle  stopper. 

15996  E.  BOHM.    Electric  lamp  globe. 


Building  and  Construction. 

15702    F.  J.  JOHNSON.    Chimney  cans  and  pots. 
15722    G.  EASTMAN.    Sliding  sashes. 

15753  S.  KELLETT,  F.  W.  RICHARDSON,  and  THE 
BUTTERMERE  GREEN  SLATE  CO.  LTD.  Orna- 
mentation of  slate. 

15760  A.  ROBERTS.    Tile  presses. 

15761  H.  M.  SCIPLE.    Fastenings  for  doors. 
15778    J.  KITSON.  Window. 

15796  P.  F.  JASPART  and  G.  A.  WATSON  &  CO.  LTD. 

Artificial  stone.* 

15797  C.  BOLLE  (A.  Lugino,  Germany).    Drying  walls  of 

buildings.* 

15944  R.  T.  SURTEES.  Iron  brace  for  construction  of  floors. 
16017    J.  A.  SLOAN.  Tiling.* 


Chemistry  and  Photography. 

15646  R.  BRUNCK.  Extraction  of  ammonia  from  distilla- 
tion gases.* 

15695    A.  T.  C.  CLARK.    Wrapper  for  photographic  plates. 

15763  J.  YATE  JOHNSON  (The  Badische  Anilin  and  Soda 
Fabrik,  Germany).  Intermediate  compounds  of 
colouring  matters  containing  sulphur. 

15872    T.  R.  WOLL ASTON.    Softening  and  purifying  water. 

15912    H.   BINDEWALD.    Colours  and  varnishes. 

15929  C.  R.  H.  JOCOBI.  Purifying  and  regulating  tempera- 
ture of  air  in  closed  spaces.* 

15932    J.  H.  HUNTER.    Treating  and  purifying  liquids. 

15937    J.  T.  NORTH.    Maximum  and  minimum  thermometers. 

15958    G.  WISEHART.    Carrying  photographic  plates.* 

16002    W.  UPTON.    Explosive  compounds. 

16012  DEUTCHE  GOLD  &  SILBER  TCHEIDE  ANSTALT 
VORM  ROSSLER.  Manufacture  of  indigo  leuco 
bodies. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

15634    J.  H.  BEST.    Cash  registers. 

15755  H.  H.  LAKE  (V.  W.  Hungerford,  U.S.A.).  Cash 
registers.* 

15859    THE    BRITISH    THOMSON-HOUSTON     CO.  LTD. 

(The   General  Electric   Co.,   U.S.A.).  Prepayment 

meter. 

15891  J.  ROSE  and  A.  E.  ELLIS.  Coin-freed  apparatus  for 
delivery  machines. 

15969  J.  HIKELEY  and  NEWCASTLE-ON-TYNE 
ELECTRIC  SUPPLY  CO.  LTD.  Coin-freed 
apparatus  for  supplying  electricity.* 


Cycles  and  Cycle  Accessories. 

(Sec  also  Vehicles,  Wheels,  cOc.) 

15723    F.  and  W.  NEVOIGT.    Coaster  hub  for  cycles.* 
15774    A.  SIDLER.    Cycle  support.* 

15*75    W.  RADFORD  and  W.  T.  FISHER.    Change  speed 
gear  for  cycles. 

15975  H.  &  J.  W.  INGHAM  and  M.  ROBINSON.  Bicycles.* 
16019    F.  WESSEL.    Coaster  hub* 


Electrical. 

15658    N.  E.-DAMICO.    Telephone  attachments.* 
15681    S.  HINDLEY.    Electric  rotary  switches. 
15690    A.  L.  SHEPARD.    Electric  road  traction. 
15714    A.  H.  POTT  and  T.  L.  EDGCUMBE.    Testing  traction 
insulators. 

15769  THE  BRITISH   THOMiSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Electric 
soldering  iron. 

15770  THE   BRITISH  THOMSON-HOUSTON   CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Insulation  of 
electric  conductors. 

11301a  CTE.  THERMO-ELECTRIQUE  (SYSTEME  HEME- 
TIQUE)  SOC.  ANONYME.  Mounting  and  heating 
cylindrical  thermo-electric  generators. 

15810  J.  R.  EYRE  and  E,  M.  T.  BODDAM.  Electrically 
ringing  church  bells. 

15819  L.  ROBINSON  &  CO.  LTD.  and  J.  D.  ADAMS.  Auto- 
matic ejectric  circuit  breakers. 

15827    F.  J.  H.  BAKER.    Electrical  carbon  brushes. 

15836    R.  F.  YORKE.    Electric  wiring.* 

15860    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Dynamo  electric 
machines. 

15862    F.  F.  ROBINSON.    Push  for  bells. 

15871    G.  0.  DONOVAN.    Switch  fuse  box. 

15881    C.  C.  F.  MONCKTON.  Insulators. 

15890    J.  STRATTON  and  E.  A.  CLAREMONT.    Switch  for 

Gleet ric  motors.* 
15910    The    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).    Vapour  electric 

apparatus. 

15940  T.  HENWOOD.  Four-way  disconnecting  street  box 
for  distribution  of  electricity  by  one,  two,  or  three 
core  mains. 

15945  H.  P.  MORTELL  and  L.  L.  MORTELL.  Electro- 
magnetic motor. 

15993    H.  E.  COPP.    Electrical  igniteal  apparatus. 

16008  M.  ROLOFF.  Increasing  capacity  for  electric  accu- 
mulators. 

16024  C.  LEAN  (Deutsche  Telephowerke  R.  Stock  &  Co., 
G.  m.  b.  H.,  Germany).    Telephone  office  systems.* 
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Engineering  and  Mecbani  al. 

15609  W.  WINSTANLEY-MOUNSEY.  Screws. 

15617  C.  MOORHOUSE  and  HOWARD  &  BULLOUGH 
LTD.  Semi-automatic  wheel  tooth  dressing  for  trac- 
ing' machine. 

15623    P.  F.  C.  WILLCOX.    Mechanical  lubricators.* 

15610  H.    A.    WILLIAMS,    J.    F.   TOWNSEND,    and    II . 

ROBINSON.  Clutches.* 
15645    A.  H.  EDWARDS  and  C.  H.  WATSON.  Transmission 
of  power. 

15650    W.  G.  BROWELL,  G.  W.  ERRINGTON,  juii.,  and  C. 

McFARLANE.    Lubricant  for  metal-cutting  tools. 
15653    J.  F.  LIEBENTRITT.    Multiple  pump* 
15666    S.  DAVIES.  Governors. 

15668  J.  SCHMID-ROOST.    Ball  bearings. 

15669  G.  J.  GIBBS.    Forge  and  smithy  hammers. 
15680    A.  H.  OWEN.    Tool  holder  for  lathes,  etc. 
15688    G.   HOUGH.    Variable  speed  mechanism. 
15696    T.  BERGRANN.    Automatic  ticket  distributor. 
15704    W.  BIRCH.  Ball-cocks. 

1571/7    E.  BETHEL  and  J.  WHITEHEAD.    Liquid  taps. 

15711    E.  HENSEL.    Transmission  of  motion. 

16717    A.  M.  REYNOLDS.    Filing,  slotting,  etc.,  mach:r.es. 

15721    C.  COOK.    Securing  flexible  joints  to  piping. 

15727    W.  CASSIE.    Balancing  engines. 

15731    C.  E.  HARE.  Clutches. 

15737  LA  SOC.  ANONYME  DES  ANCIENS  ESTABLISSE- 

MENTS  PANHARD  ET  LEVASSOR.  Interlocking 
mechanism  for  change  speed  gears.* 

15738  LA  SOC.  ANONYME  DES  ANCIENS  ESTABLISSE- 

MENTS  PANHARD  ET  LEVASSOR.  Ball-bearing 
thrust  block.* 

15742    C.  O.  STEVENS.    Adjustable  joint  for  supports. 
15754    J.  EDER.    Apparatus  for  shearing  wood. 
15757    H.  HELLMAN  and  L.  C.  BAYLES.    Rock  drill* 
15768    THE  ANDREWS  GOVERNOR  PATENTS  LTD.,  C. 

ANDREWS,  and  T.  JACKSON.  Governors. 
15775    T.  T.  SENDE.    Friction  coupling.* 
11775a    J.  HUMMEL.    Clutch  mechanism.* 
15777    H.  A.  HANDS  and  J.  R.  HILLES.    Hand  gripping 

tool. 

15780    F.  L.  BERRY.    Ratchet  brace. 

15787    W.  JONES,  jun.    Power-driven  presses. 

15790    ROYLES  and  G.  LAPORTE.    Piston  rod  packing. 

15793  A.  HUNNABLE,  W.  F.  PRENTIS,  and  C.  E. 
PRENTIS.    Chucks  for  lathes. 

15795  THE  BIRMINGHAM  SMALL  ARMS  CO.  LTD.  and 
J.  L.  J.  GOBIET.    Variable  speed  gear. 

15798    L.  H.  SUTTON.    Packing,  sorting,  etc.,  machinery. 

15802  L.  and  A.  AUGSTMANN.  Fluid  meter  with  com- 
pensation of  pressure.* 

15821  A.  E.  MOIIRING  and  CROMPTON  &  CO.  LTD. 
Priming  of  centrifugal  pumps. 

15845  G.  W.  OWENS  and  W.  RUDHAM.    Variable  pitch 

sprocket.* 

15846  W.  M.  STILL.  Valves. 

15848    J.  SIEBER.    Rotary  screening  machine. 

1 5854    J.  STONE  &  CO.  LTD.  and  J.  BURNS.  Continuous 

delivery  double-acting  pumps. 
15869    H.  B.  STOCKS.    Power  hammers. 
15b70   E.  HAMEL  and  J.  G.  BERRY.    Lubricant  supply  to 

drills. 

15873    T.  R.  LEIGH.    Hot  water  pipe  joints. 
15887    J.  C.  B.  INGLEBY.      Pressing  ways  of  continually 
acting  presses. 

15889    J.  STRATTON,  G.  CARTWRIGHT,  and  E.  A.  CLARE- 
MONT.    Stranding  wire  ropes. 
15900    G.  F.  GRIFFIN.  Vaporisers. 

15905  J.  T.  PICKERING  and  H.  C.  BRAUN.  Pneumatic 
buffer  for  lifts. 

15909    GIMSON  &  CO.  LTD.    and   S.    KEATS.  Belt-driven 

machinerv. 
15920    P.  W.  NOBLE.    Pipe  joints.* 
15924    P.  BROWNE.    Change  speed  gear. 
15938    T.  WALLACE.  Spanners. 

15950   J.  C  B.  INGLEBY.    Continuously  acting  presses. 
15953    J.  C.  B.  INGLEBY.    Continuous  presses. 
15955    J.  J.  JAMES.    Cornice  pole  joints. 

15969  G.A.SMITH.    Slicing  bacon. 

t5965  H.  S.  BROOM  and  J.  T.  WADE.  Automatic  unload- 
ing device  for  air  compressors.* 

15970  G.  H.  ROBINSON.  Lubricator. 
15972    IT.  JOHN.    Cutting  girders.* 

15976    L.  L.  BIGELOW.    Switch-turning  mechanism.* 
16000    S.  D.  SULLIVAN.    Spring  motors.* 
16007    K.  AUSTIN.    Securing  tappets  to  shafts* 
16011    W.  FRETWELL.    Pipe  junction. 

3086a.    J.  TREADWELL.      Scraping    the    beed    grooves  of 

briquet  presses.* 
3086b    J.  TREADWELL.  Lubricating  briquet  press  plungers* 
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Engines,  Internal  Combustion. 

(See  aUo  Vehicles  for  Motor  Cars.) 

15652  F.  KARMELI.    Silencers  for  explosion  motors. 

15728  W.  CASSIE.    Internal  combustion  engine. 

15820  F.  LYST.    Oil  fuel  supply  to  explosion  engines. 

15852  P.   A.   N.  WINAND.    Internal-combustion  motors.* 

15855  A.  CANERA,  COUNT  OF  SALASCOT  (E.  Manasrero). 

Carburettors.* 

15880  A.  E.  LAMK1N.    Sparking  plug. 

15885  T.  G.  SMITH.    Internal-combustion  engines. 

15915  D.  ROBERTS.    Deriving  motive  power  from  volatile 

liquids. 

15916  D.    ROBERTS.    Internal-combustion  engines. 
15S36    A.  LIHMANN.    Rotary  internal-combustion  engine. 
16006    SIR  W.  PALMER.    Internal-combustion  engine. 
16023    G.  E.  JULES.    Valves  for  internal-combustion  engir.e.* 
16021    T.  A.  REES.    Internal-combustion  engine. 


Engines,  Steam. 

15641  H.  A.  FREDLUND.    Rotary  steam  engines.* 

15701  W.  A.  LEACH.    Novel  type  of  engine. 

15851  L.  CREUX.    Rotary  engine.* 

15942  E.  BREARE.    Steam  turbine. 

15947  A.  McCALLUM.    Steam  engines. 

15968  G.  WESTINGHOUSE.    Elastic  fluid  turbines* 


Food  Products. 

15667    L.  WEIL.    Baking  powder. 

15776    L.  RAPPEPORT.    Production  of  meal  from  wheat.* 

15811    C.  W.  CORPE.    Compressed  food  for  horses. 

15833    W.  TOWNSEND.    Breaking  feeding  cakes  fcr  cattle. 


Furniture  and  Domestic. 


15603  M.  E.  STEEDMAN.    Domestic  steaming  apparatus. 

15626  A.  E.  ASH  FORD  and  A.  STUDHOLME.  Window 
blind. 

15629  T.  B.  ABBOTT.    Knife  cleaner. 

15689  W.  SMITH.    Reversible  seats. 

15713  G.  NEWELL.    Steam  cooker. 

15758  P.  RASCH.    Water-tube  oven.* 

15759  H.  M.  SCIPLE.    Burglar  alarms. 
15789  C.  T.  C.  EWEN.    Cinder  sifter. 
15804  J.  F.  LEAT.    Garden  seat. 
15812  T.  LECOMBER.    Folding  table 

15831  A.  JURY.    Infusion  of  tea,  etc.,  device* 

15837  L.  M.  C.  LESPONS.    Attaching  trousers  buttons. 

15839  R.  BOWES.  Fireplaces. 

15895  L.  KRENZIEN  and  H.  OLDORP.    Fire  lighter.* 

15896  J.  G.  WARREN.    Rotary  tooth  brushes.* 

15962  L.  II.  TEALE.    Domestic  fireplaces* 

15963  A.  NESB1TT.  Thimbles. 

15967  C.  F.  C.  KLAM.    Carpet  cleaning  apparatus. 


Hardware. 

15627    M.      FENWICK-CLENNELL      and      J.      C.  ST. 

LAURENCE     STALLWOOD.      Suspending  hooks 

for  curtains.* 
15636    L.  J.  FRANKLIN.  Fasteners. 
15638    A.  M.  LAYTON.  Hammers.* 
15660    P.  B.  COW  and  F.  J.  JELLY.    Horse  shoes.* 
15687    A.  H.  PACKER.    Catches  for  gates. 
15708    W.  BROWNING.    Cap  for  wire  rope  in  tension. 
15751    R.  G.  CORNFORTH.    Stove  knobs* 
15766    J.  G.  BETJEMANN.  Locks. 

15805    T.  WARIN  and  A.  PRATT.    Curtain  pole  brackets. 

15878    T.  J.  EASEY.  Clip. 

15886    G.  E.  ALLWOOD.    -Curtain  hook.* 

15934    T.  H.  II.  WIDDICOMBE.    Latch  for  gates  * 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

15620  D.  McNAMARA.    Automatic- safety  gas  tap. 

15628  T.  B.  ABBOTT.    Paraffin  lamp  burners. 

15644  J.  P.  B.  SADTLER.    Gas  vapour  heaters. 

15651  J.  N.  RUSSELL.    Steam  heater  for  buildings. 

15749  J.  ROBY.    Trimming-  machines  for  miners'  lamps. 

15S14  T.  H.  W.  WEICKA  RT.    Inverted  gas  lamps. 
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15832  R.  V.  HUMPHREYS.    Ventilating  greenhouses.* 

15838  L.  G.  LIEWIEN.    Rotary  kilns  for  generation  of  gas.* 

15856  C.  REISS.    Inverted  gas  lamps.* 

15918  W.  RATH  BONK  and  H.  J.  S.  STOBART.    Oil  lamps. 

15919  G.  STEINICKE.    Inverted  lamps.* 

15922  F.  BROEL.    Ignition  and  extinction  of  gas  lamps.* 

15926  ('.  R.  BARKER.  Radiators. 

15961  R.  J.  ADCOCK.    "Wicks  tor  lamps. 

15971  II.  HILL.    Incandescent  gas  burner. 

16(110  C.  H.  BARCLAY.    Atmospheric  gas  burner. 

I  cms    H.   REESER.    Incandescent  bodies.* 


Jewellery,  Clocks  and  Music. 

{Including  Phonographs,  etc.) 

15625  .T.  R.  L.  GARRARD.  Improvements  in  "the  tremu- 
lant "  of  organs. 

15635  SAUNDERS  &  SHEPHERD  LTD.  and  .T.  II. 
LAURENCE-ARC  1 1111! .    Swivel  for  watches. 

15674  J.  E.  HOUGH  and  W.  FORSE.  Manufacture  of 
gramophone  records. 

15729    N.  OLSSON.    Controlling  the  valves  of  pipe  organs.* 

15822    E.  RICHARD.  Pianos. 

15941    J.  R.  J.  WILLIS  (S.   ('.   Shaw.  U.S.A.).  Turning 

leaves  of  music. 
16(109    A.  HILLY ER.    Leaf  turner  for  music,  etc.,  hooks.* 


Leather  Goods  including  Machinery. 

15622    G.  A.  GRANTHAM.      Toe  protectors  for  boots  and 
shoes. 

15740    F.  A.  ELLIS.    Rotary  heels  for  hoots. 
15764    F.    II.   CLARKE.    Device  for  smoothing  and  polish- 
ing boots,  etc. 
15830    J.  F.  TOWNSEND.  Saddle. 


Medical. 


15621  M.  M.  JOLLIFFE.    Herbal  pills. 

15739  J.  V.  WEDGWOOD.    Antiseptic  nwuthpiece  for  tele- 
phones. 

15899  C.  L.  PORTER.    Elastic  stockings. 

15983  W.  STERN  and  R.  KURZ.    Mounting  artificial  teeth.* 

15985  C.  ARENS.    Massage  apparatus. 

16015  J.  S.  RENVOIZI.    Lung  exerciser. 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

15606  T.  J.  GIBBS.  Manufacture  of  metal  articles  by  electro 
deposition. 

15630    J.  BREDEL.    Melting  rock  quartz  at  low  temperature.* 

15648  A.  F.  COTHIAS.    Casting  metals.* 

15649  A.  F.  COTHIAS.    Casting  metals.* 

15675    E.  DAVIES  and  W.  G.  CLARK.    Coating  iron  with 

other  metals  or  alloys. 
15716    G.  C.  MARKS  (F.  Sh'irluff,  India).    Casting  pipes. 
15724    F.  D.  EVERITT.    Seamless  metallic  tubes. 
15781    G.  W.  BEYNON.    Pulverising  machinery. 
15785    J.  WALKER.    Rolled  bar  for  horse  shoes. 

15808  J.  WUSTENHOFER.    Disintegrating  mills* 

15809  W.  TAYLOR  and  F.  G.  MUDFORK.    Treatment  of 

steel. 

15813  E.  E.  BENTALL  and  G.  C.  BINGHAM.  Crushing 
and  kibbling  mills.* 

15898    W.  JONES.    Rolls  of  steel  rolling  machinery. 

15921    F.  KOWALSKY.    Iron  air-heating  stoves. 

15994  F.  C.  FAIRHOLME  and  W.  B.  HAMILTON.  Treat- 
ment of  steel  articles. 


Optical,  Mathematical,  etc.,  Instruments- 

15607    J.  A.  SPARROW.    Optical  lanterns. 

15642    M.  BARRY.    Surgical  instruments  case. 

15732    RATHENOWER  OPTISCHE  INDUSTRIE-ANSTALT 

VORMALS  EMIL   BUSCH   ACT.-GES.  Lenses.* 
15786    A.  KERSHAW.    Philosophical  instruments. 
15850    P.  H.  SANGER.    Calipers  and  dividers.* 
15986    J.  C.  W.  L'E.  PURGES  and  A.  W.  GAM  ACE  LTD. 

Optical   illusion  apparatus,* 


Printing  and  Typewriting. 

,15654    D.  B.  RAY.    Spaces  for  justifving  lines  of  type.* 
1:927    .1.  EL  L  AM  and  P.  JEPSON. "  Paper  feed  for  rotary 

duplicating. 
15933    E.  N.  MILLS.    Printing  press.* 


Railways  and  Tramways. 

15616    ,T.  II.  WALKER    (II.   W.  Perry,   India).  Permanent 
way. 

15657    W.  KNEEN.    Tramway  points. 

15670  F.  R.  CORNWALL.    Brake  beams* 

15671  F.  R.  CORNWALL.    Brake  beams.* 
L5672    C.  H.  WILLIAMS,  jun.    Brake  beams* 

15700    G.  A.  BRAND  and  E.  B.  KILLEN.    Brakes  for  rail- 
way vehicles. 

15745    E.  J.  HILL.    Hand-operated  brake  for  wagons. 

15752    M.  BELMONDS.      Self-releasing    brake    handles  for 

electric  tramcars.* 
15791    G.  W.  SOMERA^ILLE  and  O.  HICKS.    Operation  of 
railway  points. 

15S00    E.  BARLOW  and  W.  WILSON.    Wedges  for  railway 
rails. 

15806    R.  C.  SAYER.    Railway  junctions.* 
15841    W.  G.  BARNARD  and  J.'  HOWELL.    Railway  wagon 
brake. 

15906    W.  H.  DAMMOND  and  D.  A.  GRAHAM.  Railway 

signalling.* 
15956    J.  M.  KAY.    Railway  signalling. 
15959    S.  W.  DALZELL.  Rails. 
15964    W.  J  ONES.    Train  coupling. 


Sanitation- 

(Including  Building  and  Hardware.) 

15987    D.   CAMERON  and  F.  J.   COMMIN.    Treatment  of 
sewage. 


Shipbuilding  and  Navigation. 

15613  H.  S.  BOOTH.    Aerial  machines. 

15677  F.  SHIRLEY.    Submarine  escapes. 

15698  E.  R  MUMFORD.    Flving  machines. 

15718  C.  W.  DUNCAN.    Ships'  lamps. 

15762  M.  MALETOFF.    Submarine  boat. 

15849  L.  C.  F.  GWEMBEL.    Opening  and  closing  bulkheads.* 

15858  D.  THOMAS.    Anchor  for  air  ships. 

15882  W.  H.  W.  LUCY.    Submarine  air  transmitters. 

15884  W.  WEIR.    Marine  auxiliary  machinery. 

15892  J.  PEEL.  Oars.* 

15901  A.  C.  BOURISAT.    Propelling  ships.* 

15930  G.  F.  ZAUBERT.    Propulsion  of  submarines.* 

15935  F.  EDWARDS.    Ships'  ports. 

15957  G.  H.  JONES.    Submarine  boats. 

10014  F.  T.  CABBE  and  L.  Y.  SPEN.    Submarine  escape. 

16023  R.  A.  BROWN.  Lifeboats. 


Spinning,  Weaving,  and  Allied  Trades 

15612    H.  FRANCIS.    Regulating  the  warp  tension  in  looms. 
15614    W.  H.  CLEGG.    Take-up  motion  for  weaving  looms. 
15656    W.  HALLAM,  S.  and  W.  F.  RUSSELL.  Twisting 

hanks  of  yarn,  etc. 
15705    A.  STILL.    Doubling  and  twisting  machines. 
15709    W.  H.  BROCKSOPP.  Bobbins. 
15801    W.  H.  CLEGG.    Take-up  motion  for  looms. 

15866  W.  and  A.  W.  NAPIER  and  J.  LOWE.    Ring  spinning. 

15867  A.  J.  JACKSON.    Looms  for  weaving. 

15868  E.  ASHWORTH.    Carding  engines. 
15916    E.  LEIGH.    Cotton  reels. 

15951  MATHER  &  PLATT  LTD.  and  D.  P.  SMITH.  Steam- 
ing, ageing,  and  drying  fabrics. 

15981*  M.  HILTON  and  SIR  J.  FARMER  .V  SONS  LTD. 
Beetling  machines  for  woven  fabrics. 


Stationery  and  Paper. 

15605  T.  MOORE.    A  case  hag  in  shape  of  a  book. 

15637  E.  S.  RAWSON.  Inkstands. 

15712  M.  FENNELL.    Safety  envelope. 

15726  G.  F.  THOMPSON.  Envelope. 

15743  H.  HEDLEY.    Plaving  cauls. 
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15748    C.  WOENER.    Apparatus  for  rolling  off  and  cutting 
off  paper. 

15750    J.  W.  PATON.    Cardboard  boxes. 

15988    H.  E.  SMITH.    Mailing  sheets  and  envelopes. 

15990    W.  J.  HARRIS.  Envelopes. 


15631 

15662 
15699 
15772 

15888 

15897 
15948 
15949 

15992 
15999 


15632 
15682 

15683 

15684 

15685 

15730 
15925 
15952 


Steam  Boilers  and  Fittings. 

H.  SCHOFIELD  and  O.  P.  MACFARLANE.  Furnace 
bridges. 

E.  ZAPPA  and  A.  J.  SCHARS.  Water-tube  boilers* 
R.  MILES,  sen.    Water  heaters. 

R.  H  ADD  AN  (Prince  R.  de  Broghi,  France).  Water- 
tube  boilers. 

R,  ROGERS  and  J.  H.  C.  LENTZ.    Renewable  fur- 
naces for  steam  boilers. 
P.  NIEURISSE.    Steam  boiler* 

O.  ST.  L.  DAVIES  and  J.  BOOTH.    Stoking  shovels. 
D.  J.   MORGAN.      Locating  and  stopping  leaks  in 
boiler  tubes. 

J.  J.  CARTWRIGHT.    Firebox  for  locomotive. 
CLAYTON  &  SHUTTLEWORTH  LTD.,  J.  W   M UN- 
DAY,  and  J.  E.  BIRKIN.    Boiler  furnaces. 


Toys,  Games,  and  Sport. 

C.  L.  PORTER.    Golf  balls.* 

T.  M.  CUNDELL  and  W.  STRANDERS.      Game  of 
skill. 

T.  M.  CUNDELL  and  W.  STRANDERS.    Game  of 
skill. 

T.  M.  CUNDELL  and  W.  STRANDERS.    Game  of 
skill. 

T.  M.   CUNDELL  and  W.   STRANDERS.  Picture 

block  puzzle. 
G.  CAMERON.    Game  apparatus* 
S.  H.  GEORGE.    Fishing  rods. 
W.  WATSON.    Juggler  or  bubbles. 


Tyres. 


15710 
15784 


W.  T.  SMITH.    Tyre  for  motor  vehicles. 
W.,  J.,  jun.,  and  A.  STEELE.    Crosshold  solid  rubber 
tyres. 

\  -Hn        GROGAN.    Healing  of  punctures  in  pneumatic  tyres. 

lo829    E.  G.  JAOKSON.    Inflatable  tyres.  3 

15842    C.  J.  PIGEON.  Tyres.* 

15974    R.  D.  KAY.    Repairing  pneumatic  tyres. 

15995    A.  H.  HUTH.    Spring  tyres  * 

16004    R.  K.  EVANS.    Tyres  for  road  vehicles. 


15602 
15610 


15661 
15664 
15676 
15694 
157.36 
15746 
15756 


15765 
15783 
15788 

15799 
15815 
15834 

15840 
15861 
15908 
15984 
15997 


Vehicles,  Wheels,  etc. 

J.  W.  HANG.    Automobile  vehicle. 

F.  T.  FLETCHER  and  W.  G.  FLETCHER.  Auto- 
matically indicating  and  regulating  the  speed  of 
vehicles. 

C.  MASCART.    Fare  indicator  for  vehicles 

J.  C.  HANSEN-ELLEHAMMER.    Motor  cycle  fraires 

V.  C.  LATHAM.    Road  vehicle  wheels.* 

B.  G.  FA  FX.  Motor  car,  etc.,  vehicles. 
H.  R.  WEAVER.    Motor  car  platform. 

C.  STOUT.  Motors* 

THE  WOLSELEY  TOOL  AND  MOTOR  CAR  CO  LTD 
L.  SILVERMANN  and  R.  R.  BROWN.  Radiators 
for  motor  vehicles. 

J.  R.  S.  HAYES.    Vehicle  wheels. 

W.  S.  TITHERINGTON.    Vehicle  wheels 

G.  MOORE,  jun.,  and  E.  W.  EVANS.  Wheels  of 
road  vehicles. 

H.  WELDON.  Producing  motive  power  for  motor  cars. 
J.  C.  WOOD.    Motor  cycles,  tri  cars,  etc. 

J.  BROWNE.      Hand  power  driving  mechanism  for 

motor  cars,  etc. 
E.  REICH.    Motor  suspension.* 

H.  L.  BYRD.    Driving  gear  for  road  motor  vehicles. 
A.  MAUS.    Suspension  springs  for  motor  cars.* 
E.  S.  ALI  COHEN.    Vehicle  wheels. 
A.  S.  F.  ROBINSON.    Vehicle  wheels. 


Wearing  Apparel. 

15715    F.  S.  RIPPINGILLE  and  H.  MARTIN.    Mosquito  net. 
15735    F.  SALMON.    Skirt  or  blouse  retainer. 
15779    E.  P.  CONRAN.    Fastening  laced  boots. 


15817 
15844 
15917 
15923 
16020 


W.  McL.  KEEN  and  S.  POLAK.    Head  coverings 
A.  W.  GRIFFITH.    Hat  pins.* 

T.  S.  HOOPER  and  A.  DODD.    Suspender  for  hosiery. 
M.  V.  VILLACAMPA.    Ventilating  foot  wear.* 
A.  E.  SEARLE.    Hose  support  f  astener.* 

Miscellaneous. 


Joining  pictures  to  be  displaced  after 


?nng 


15604    C.  MAWSON. 

one  another. 
T.  E.  PERKINS.    Stitching  machine. 
G.  R.  STOKES.    Tobacco  pipes. 
W.  H.  WEBSTER.    Oil  cans,  bottles,  or  measures. 
J.  S.  SMITH.  Wafer. 
G.  F.  SHILK.    Tripod  holder. 
S.  J.  COCKBAIN.    Tobacco  pipes. 
A.  H.  BACH.    Horse  detachers.* 
W.  HALLAM,  S.  and  W.  F.   RUSSELL.  Cover 

rollers  with  felt,  etc. 
W.  HOPE.  Trusses. 

T.  H.  W.  IDRIS,  R.  H.  GRIFFITH,  and  IDRIS  & 

CO.  LTD.  Siphons.* 
A.  ROTTER-EGER.    Smoker's  pump. 
THE  ELEC.  AND  ORDNANCE  ACC    CO.  LTD  R 

HANCOCK,  and  R.  F.  HALL.    Drying  hops.' 
W.  HAWORTH.    Walking  stick  and  tripod 
T.  THORP.    Antiptilsation  for  gas  conduits. 

G.  T.  BEIBLY.    Tenacity  of  ductile  metals. 
F.  HURST.    Method  of  advertising. 
W.   FAIR  WEATHER   (W.   Healy,   U.S.A.).  Metal 

binding  packages. 
L.  B.  EMANUEL  and  W.  C.  BARNS.  Suspending 
hang-up  razor  strops. 

H.  P.  SCHREIBER.    Adjustable  seat  pillars.* 
S.  WILLETT.    Safety  razor  sharpening  machine. 
S.  WILLETT.    Safety  razor  sharpening-  machine. 
N.  M.  MATIESON.    Life-saving  belts. 

E.  LATHAM.    Utilisation  of  old  plaster  casts. 

F.  W.  HOWORTH  (G.  Helbling  &  Co.,  Switzerland). 
Washing  apparatus. 

J.  ANSCHAU.    Sealing  mail  bags. 
H.  F.  LOOS.    Match  box. 

A.  W.  HAMPTON  and  R.  W.  DUNCAN.  Audible 
alarms. 

J.  HUBER.    Saving  life  from  drowning. 
W.  DAWSON.    Street  advertising. 

F.  TURNER.    Measuring  and  packing  machine. 
W.  A.  PARSONS.    Humane  trap  for  animals. 
R.  A.  LE  MA1TRE.    Manufacture  of  aglomates. 
E.  C.  PHILLIPS.    Transfer  of  cash  parcels  f  rom  point 

to  point.* 
P.  W.  PRATT.    Rubber  treads* 

R.  H.  RADFORD  (J.  Currie,  Australia).  Filter  presses. 
H.  SLEEP  and  B.  SOLOMON.    Securing  milk  cans 

to  door  posts. 
A.  GRANE.    Mail-bag  catcher* 
C.  H.  SANDERS.    Sterilising  apparatus. 
E.  S.  PHELPS.    Recording  time  lock.*' 
W.  MORTON.    Tile,  etc.,  cutter. 

G.  BEILBY.    Humane  rabbit  trap. 
A.  A.  CLIFFORD.    Match  producer  attached  to  cigar 

cutter. 

H.  DYSON.    Time  recorder. 

W.   M.  HANLEY.    Feeding   box  in  connection  with 
mangers. 

W.  B.   ROBERTSON.    Trouser  stretcher. 
J.  SHANKS.    Water  cisterns. 
M.  S.  HOLLIDAY.    Match  receptacle. 
L.  A.  BECKMANN.    Trouser  stretcher. 
W.  CLEVELAND.    Dressmaker's  model. 
SUMMER.    Liquid  fuels. 

DREYER.    Cask  for  ignitable  exulosive  liquid.* 
AINSWORTH.      Obviating    objectionable  sounds 
which  occur  when  using  some  gas  appliances. 
J.  D.  PATTULO.    Punching  attachment. 
M.  H.  BARBER,  J.  WILSON,  and  B.  HIRST.  Speed 
alarm. 

T.  MORGAN.    Utilisation  of  slate  waste. 
T.  SHARP.    Tobacco  pipe  rack. 
F.  E.  KRONQUEST.  Churns.* 
J.  and  A.  DAY.    Time  recorder.* 
J.  and  A.  DAY.    Time  recorder.* 
J.  and  A.  DAY.    Time  recorder.* 
J.  and  A.  DAY.    Time  recorder.* 
H.  WHITEHART.    Hat  cases. 
R.  F.  STALEY.    Theatrical  properties. 
H.  H.  REDSHAW.  Bung. 
A.  MARSH.  Turnstiles. 

W.  P.  THOMPSON  (The  Traum  Rubber  Co..  U.S.  A  A. 

Rubber  goods.* 
P.  HONDIN.    Tobacco  * 


15608 
15615 
15618 
15619 
15624 
15633 
15639 
15655 

15659 
15665 

15678 
15691 

15692 
15697 
15703 
15706 
15719 

15720 

15725 
15733 
15734 
15744 
15747 
15767 

15771 
15773 
15782 

15792 
15794 
16803 
15807 
15818 
15824 

15826 
15828 
15835 

15843 
15847 
15853 
15857 
15863 
15864 

15876 
15877 

15879 
15883 
15893 
15902 
15903 
15907 
15913 
15914 

15931 
15939 

15954 
15966 
15973 
15S77 
15978 
15979 
15980 
15991 
16003 
16005 
16013 
16016 

10025 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  September  12th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  SO,  Cross 
Street,  Manchester. 


1904. 

11535  LOCK  &  POLLEN.  Means  for  selecting  from  a  number 
of  independent  Acts,  only  those  which  occur  simul- 
taneously, said  means  being  applicable  to  telemeters 
and  for  other  purposes.  [Secret  Document  under  Sec. 
44,  Patents,  etc.,  Act,  1883.] 

12279    BAKER.    Friction  clutches  and  similar  devices 

The  respective  clutch  members  are  provided  with  a  series 
of  segmental  brake  blocks  A,  the  blocks  of  one  member  lying 
between  those  of  the  other  member  in  such  a  position  so  that 


when  the  brake  blocks  are  slightly  displaced  the  respective 
blocks  come  into  contact,  whereby  a  very  powerful  braking 
effect  is  produced. 

12522    ROOTS.    Internal-combustion  engines. 

The  ignition  of  the  working  charge  is  obtained  by  means 
of  a  small  charge,  which  is  compressed  into  a  chamber  A 
through  an  automatically-lifted  valve  B  and  ignited  by  the 


heat  of  the  chamber  and  compression  in  cylinder.  The 
ignited  charge  is  then  admitted  into  cylinder  through  same 
valve  mechanically  operated  to  fire  the  main  charge  at 
required  time. 

12346    ZANI.    Electric  switches. 

A  two-way  switch  A  serves  to  energise  the  magnet  B, 
release  the  respective  catch,  and  raise  a  cursor  with  the 
rod  carrying  the  switch  contacts,  under  the  action  of  falling 


balancing  weights  and  the  support  of  the  engaging  catch  C. 
A  motor  D  is  thereby  started,  which  effects  the  reverse 
movement  of  the  cursor  with  its  catch  and  balancing  weights, 


the  rod  being  held  in  position  by  a  catch  E,  which,  when 
released  under  the  action  of  a  respectively  energised  magnet, 
allows  the  rod  to  fall  and  switch  the  other  circuit. 

14840    LE  BRTJN..  3team  traps. 

This  automatic  steam  trap  is  characterised  by  the  fact  that 
the  movement  produced  either  by  the  temperature,  or  by 
the  steam  or  by  the  water,  in  accordance  with  the  type  of 


apparatus,  does  not  act  directly  upon  the  obturator,  but 
releases,  in  one  sense  or  the  ether,  a  detent  which  in  its 
turn  actuates  the  valve,  and  thus  produces  a  sudden  and 
complete  opening  or  closing  of  this  valve. 
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12623  HAELMG.  Copying  or  sculpturing  machines.  [Date 
applied  for  under  International  Convention.  June  4th 
1903.] 

12700    STEPHENS.    Lilting  jacks. 

The  jack  consists  of  three  telescopic  parts,  viz.,  an  outer 
case,  an  inner  case,  and  a  ratchet.  The  inner  case  is  locked 
in  position  by  swingiug  ratchet  plates  attached  to  the 
outer  case.  A  rack  and  pinion  gear  fixed  to  the  inner  case 
raises  the  ratchet. 

14829    BEAUN.    Electro  medical  apparatus  for  the  curative 

treatment  of  disease. 
11839    GRIMOIN-SANSON.    Treatment  of  cork  for  the  manu- 
fact  ure  of  cork  fabrics.      [Date   apjjlied  for  under 
International  Convention,  January  15th,  1904. J 
ELLIS.    Life-saving  guards  for  tramway  cars  and  the 
like. 

ADAMS.    Flushing  and  discharge  syphons. 
BURDH.    Cooling,  heating,  and  similar  apparatus. 
This  apparatus  consists  of  a  number  of  chambers  for  the 
fluid  to  be  treated,  and  also  for  the  medium  acting  thereon. 
The  main  walls  of  said  chambers  are  formed  by  one  or  more 
sheets  of  copper,  aluminium,  or  other  appropriate  metal, 


11876 

14993 
15129 


corrugated  or  having  on  cither  or  both  surfaces  thereof 
needles  or  isolated  projections,  or  elongated  projections  or 
ridges,  formed  by  stamping.  There  are  numerous  arrange- 
ments of  the  chambers  described. 

15149  PULMAN  &  HIGGINSON.  Temporary  binders,  loose 
leat  ledgers,  and  the  like. 

15268  NEAVEESON.  Combined  potato  planter  and  artificial 
manure  distributor. 

15283  McLAREN.  Charging  of  electric  accumulators  for  self- 
propelled  vehicles. 

When  the  vehicle  is  at  rest  one  of  its  road  wheels  is 
elevated  and  driven  by  its  motor;  this  motion  is  transmitted 


/6Z65jc? 


to  a  dynamo  by  means  of  a  friction  wheel  and  pulley  arrange- 
ment m  order  to  obtain  a  current  for  charging  the  accumu- 
lators for  ignition  or  other  purpose. 

15738  STRONG.  Guard  for  hand  feed  wood-planing  machines. 
.  The  guard  consists  of  a  triangular  piece  of  material  which 
is  pivoted  at  the  apex.  Pressure  is  applied  to  the  wood 
oeing  planed  by  a  pad  furnished  with  a  handle.  The  handle 
or  pad  slides  m  a  slot  in  the  guard,  thus  as  the  pad  is 
pushed  forward  the  guard  is  carried  with  it. 

15755  SERNE,  SERNE,  &  WILLIAMS.  Heating  and  cook- 
ing apparatus. 


15289    GAREAED  &  FEREANTI  LTD.    Relays  for  direct- 
current  automatic  circuit  breakers. 
The  relay  closes  a  secondary  circuit  of  low  voltage  com- 
prising an  electro  magnet,  the  armature  of  which  .closes  the 
circuit  of  the  trip  coil  through  carbon  contacts,  which  coil 


in  turn  actuates  the  switch,  operating  both  for  reverse  and 
maximum  current;  the  damage  to  the  contacts  is  thus 
reduced. 


15290 


GARRARD  &  FEEEANTI  LTD. 
instruments. 


Electrical  measuring 


The  improvement  relates  to  measuring  instruments  acting 
on  the  induction  motor  principle,  and  consists  in  the  use 
of  a  shunt  A  of  a  material,  such  as  nickel,  whose  specific 
resistance  has  a  higher  temperature  coefficient  than  the 


other  current  carrying  parts  of  the  instrument,  in  order 
to  compensate  for  the  errors  arising  from  the  variation  of 
temperature;  this  shunt  may  be  employed  in  ammeters,  as 
well  as  in  volt  and  watt-meters  of  the  above-mentioned 
type- 

15759    MGRISON.    Apparatus  for  condensing  steam  and  heat- 
ing water. 

To  this  kind  of  apparatus,  which  is  of  the  tubular  surface 
type,  a  steam-distributing  chamber  A  (into  which  the  steam 
is  discharged  from  the  exhaust)  is  connected  to  the  first 
condensing  or  heating  compartment  by  the  opening  13,  which 
extends  practically  the  full  length  of  the  compartment. 
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With  this  arrangement  the  entering-  steam  will  be  distributed 
through  the  length  of  the  chamber  and  will  now  to  the  out- 


let in  a  direction  at  right  angles  to  the  tubes,  thus  increasing 
the  efficiency  of  the  tube  surface. 

15778    GRIFFITHS  &  BEDELL.    Contact  stud  and  switch  for 
use  with  surface  contact  systems  of  electric  traction. 
The  switch  consists  of  two"  parts,  A  and  B,  of  magnetic 
material,  the   first  provided  with  projections,   the  second 
effecting  by  induced  magnetism  the  closing  of  the  electrical 
circuit  from  the  car  to  the  cable  lying  under  B,  when  the 


magnet  placed  in  the  car  passes  over  the  stud;  after  the 
passage  of  the  former,  A  is  pulled  back  by  the  action  of 
a  spring,  strikes  with  its  projections  against  the  upper  part 
of  a  slot  C,  and  imparts  a  movement  to  the  switch  part 
B,  thus  interrupting  the  current. 

15797    SIEGL.    Lasting  machines. 

16326  McDONALD.  Apparatus  for  use  in  the  teaching  of 
electric  telegraphic  and  other  signalling  by  means  of 
the  Morse  or  other  similar  codes. 

16508  MOSE.  Means  for  connecting  draught  animals  with  the 
noles  of  road  vehicles. 

16650  BLUEMEL  &  SHILL.  Pneumatic  dispatch  tubes,  cash 
registers,  and  the  like. 

16652  CHALLIS.  Filters,  filtering  media,  and  matters  apper- 
taining thereto. 

17028    VAN  DEE,  WEYDE  &  BONNELL.    Motor  cars. 

A  hand  lever  is  connected  to  the  crank  shaft  by  a  clutch, 
so  that  by  its  oscillations  the  crank  shaft  can  be  rotated 
to  start  the  engine.  The  lever  is  operated  by  the  driver 
without  leaving  his  seat. 

17172  KITTO  &  K1TTO.  Radiators  for  internal-combustion 
engines. 

Instead  of  employing  a  large  number  of  very  small  tubes, 
as  is  usual  in  "honeycomb"  radiators,  this  radiator  is  con- 
structed with  a  lesser  number  of  tubes  of  a  somewhat  larger 
diameter,  and  in  each  of  these  tubes  a  piece  of  metal  is 
inserted  having  a  large  surface  exposed  to  the  air. 

17175  CROSS.  Glass  houses  or  structures  for  propagating  and 
forcing  seeds,  plants,  bulbs,  and  the  like. 


16846    STATTER.    Time  element  devices  applicable  to  electric 
circuit  breakers  and  other  apparatus. 

The  invention  consists  therein  that  the  circuit-breaking 
device  starts  to  operate  after  a  certain  time  and  not 
immediately  as  the  current  begins  to  increase,  as  in  the  case 
where  dashpots  are  employed.    For  this  purpose  the  core 


of  a  solenoid  supports  a  disc  against  a  plane  face  and  is 
immersed  in  glycerine,  so  that  the  pull  is  first  resisted  and 
then  is  suddenly  released.  The  arrangement  may  be 
employed  also  for  other  purposes  than  for  circuit  breakers. 


17056 


PORTER  &  LUKE  &  SPENCER  LTD. 
machines. 


Tool-grinding 


The  tool  rest  A  is  made  hollow  at  the  top  and  is  provided 
with  a.  number  of  jets  B,  which  direct  water  carried  to  it 


by  a  pipe  C  on  to  the  tool  and  stone  in  the  form  of  a 
cascade  or  fountain,  thus  keeping  the  tool  cool  and  pre- 
venting splashing. 

17701    SHACKLETON.    Damping  roller  for  aluminium  rotary 

presses,  lithographic  machines,  and  the  like. 
17843    DAWSON.    Spinning  mules. 
17993    NIEMEYER.    Railway  chairs. 

This  chair  consists  of  a  bed  plate  surmounted  on  one  side 
by  a  solid  block,  which  on  the  side  facing  the  rail  is  so 
shaped  that  its  outlines  fit  exactly  to  the  corresponding 


outline  of  the  rail,  and  its  height  is  exactly  the  same  as  that 
of  the  latter.  A  coupling  piece  is  provided  which  serves 
to  fix  the  rail  to  the  chair. 
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17127    MAASKE  &  KWILECKI.    Inverted  incandescent  gas 
lamps. 

The  improvements  in  the  lamp  provide  a  calm,  intense 
light,  and  complete  combustion  of  the  gases.    The  regulat- 


ing mechanism  A  allows  the  gas  to  leave  the  nozzle  with 
considerable  vigour,  whereby  a  good  mixture  and  an  intense 
light  is  obtained. 

18128    RUNDALL.     Press  for  compressing  or  compacting  empty 

tin  canisters  and  like  refuse. 
18201    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric  Co.).    Electric  motor  control  systems. 

The  invention  relates  to  controlling  electric  motors  when 
passing  from  direct  to  alternating  current  or  vice  versa. 
For  that  purpose  the  field  winding  of  the  motor  is  divided 
into  a  number  of  sections,  which  are  connected  in  series  when 
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supplied  with  direct  current,  and  in  parallel  when  supplied 
by  alternating  current.  Suitable  switches  for  varying  the 
number  of  held  turns  and  to  change  the  connections  are 
provided. 

18243  STEVENSON  &  ROBERTS.  Guide  and  record  cards 
for  use  in  card  indexing  and  cataloguing  systems. 

18454  KODAK  LTD  (Brownellj.  Shutters  for  photographic 
cameras. 

18494  DOULTON.  Means  for  the  support  of  trough  water 
closets  . 

18531    ZEAL.    Clinical  and  other  thermometers. 

18663    BANCON.    Jewel  mount. 

18703    ROBERTSON.    Boots,  shoes,  and  leggings. 

18742    KRAIS  &  BRADFORD  DYERS'  ASSOCIATION  LTD. 

Nitrocellulose  solutions  for  use  in  the  treatment  of 

fabrics. 

18772  STANDARD  ROTARY  MACHINE  CO.  LTD.,  and 
DENNE.    Sewing  machines. 

18786  HENDERSON.    Machinery    for  dividing   or  breaking 

cattle  feeding  cake. 

18787  VAN  ORTON  &  ROBERTS.    Household  washing  tubs. 

18788  FLEMING  &  GALE.    Otter   boards  for   use  in  con- 

nection with  trawl  nets. 


18538    DYMOND  (Ges.  fur  drahtlose  Telegraphic  m.  b.  H.). 
Wireless  electric  signalling  systems. 

The  object  of  this  invention  is — firstly,  the  insertion  of  a 
condenser  in  parallel  with  the  detector,  the  capacity  of  which 
is  at  least  twice  as  large  as  that  of  the  latter;  secondly,  the 


diminution  of  the  ohmic  resistance  of  the  self-induction 
employed  in  order  to  obtain  an  increase  of  intensity  in  the 
detector  circuit  and  a  sharp  tinning  when  the  loose  coupling 
is  employed. 

18606    NEWNS  &  NORBCRY.    Wrenches,  pipe  cutters,  and 
screwing  stocks  and  dies. 


The  handle  of  this  tool  is  provided  with  a  bolt  or  other 
catch  which  engages  with  notches  formed  on  the  pivoted 
jaw,  so  as  to  lock  said  jaw  in  the  required  position. 

18815    NICHOLLS.    Photographic  cameras. 

18824    GODSAL.    Breech-loading  small  arms. 

18876    WILLIAMSON.  Conveyors. 

As  shown  by  the  drawings  the  improved  conveyor  com- 
prises the  usual  trough  to  which  longitudinal  reciprocating 
movement  is  imparted  from  a  crank  on  a  rotating  shaft  in 
the  usual  way.    Upon  the  lower  side  of  the  conveyor  trough 


inclined  planes  A  are  formed  or  fitted,  the  said  planes  rest- 
ing on  wheels  or  pulleys  carried  in  bearings  on  stationary 
sleepers  or  other  supports.  The  inclined  planes  A  impart 
the  requisite  vertical  motion  during  the  reciprocation  of  the 
trough. 

Ibb81    MACFARLANE.    Inhalers  and  the  like. 
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18888    SIR  W.   G.  ARMSTRONG,   WHITWORTH,  &  CO. 
LTD.,  and  WRIGHT.  Flywheels. 


This  flywheel  is  built  up  of  a  number  of  discs  or  plates 
of  mild  steel,  iron,  or  other  metal  or  alloys  of  great  tcusional 
strength,  the  plates  being  bolted  or  riveted  together  and 
keyed  on  to  he  crank  shaft. 

18899  PIOLUNOWSKY.  Manufacture  of  alkali  and  alkaline 
earth  carbonates  and  apparatus  therefor. 

18915    BRIGGS.    Ledger  or  account  book  for  bookkeeping. 

18927  BROWN.  Composition  for  curing  fruit  tress  of  blight, 
canker,  and  the  like. 

18965  CASS.  Method  of  preserving  and  maintaining  the  sur- 
faces of  roads. 

18970    SPITTLE.    Tethering  of  horses  aud  appliances  therefor. 
19003    MOORE.    Fittings  for  cowsheds. 
19016    FAZAKERLEY.  Domino. 

19025    HARLOW.    Brake  mechanism  for  road  vehicles,  for 
motor  cars,  for  tramcars,  and  the  like. 
In  this  mechanism  two  pairs  of  two  armed  power  levers 
are  provided  which  turn  on  vertical  fulcra  situated  at  some 
little  distance  from  and  between  the  two  wheels.    Each  of 
these  power  levers  is  made  with  a  short  arm  and  a  long  arm. 


The  shorter  arms  of  the  power  levers  are  by  links  connected 
to  hanging  levers  or  the  like  which  at  their  outer,  ends  have 
the  brako  blocks  for  pressing  on  the  tyres  of  the  wheels,  so 
that  there  are  two  brake  blocks  for  each  wheel  acting  at 
opposite  sides  of  the  same. 

19032    DRAPER.    Letter  receptacles. 

19036    ASHWORTH.    Carding  engines. 

In  this  tap  the  valve  opens  downwardly  against  the  fluid 
pressure.  A  renewable  rubber  or  other  resilient  valve  seat- 
ing held  between  flanges  is  formed  on  the  upper  and  lower 
parts  of  the  tap,  and  an  outwardly  convex  renewable  rubber 
or  other  resilient  contact  facing  is  secured  to  the  valve  by  in 
internally  threaded  flanged  collar. 


19011    BAKER.    Taps,  valves,  and  the  like. 
19073    PERKINS    &   ROWCLIFFE.      Steam  genorators  for 
motor  vehicles. 

In  this  steam  generator  for  motor  vehicles  the  furnace  is 
fed  with  fuel  from  (lie  side  or  top,  an  outer  shell  surrounds 
said  furnace  enlarged  in  diameter  at  its  tipper  end,  and  a 
tube  plate  is  located  above  the  furnace  and  supports  an 


enlarged  inner  shell.  A  series  of  combustion  tubes  are 
secured  in  the  furnace  and  upper  tube  plate,  and  a  series  of 
inclined  tubes  are  located  between  and  seemed  in  t!  e  enlarged 
shells. 

I  11)80    BRAITHWAITE  &  O'BRIEN.    Washing  machines. 

19089    GREEN.    Ventilation  of  boots  and  shoes. 

19092  DUCKWORTH.  Apparatus  for  mixing  either  granu- 
lated, powdered,  or  similar  substances  or  fluids. 

19121  TAYLOR.  Fan  apparatus  adapted  for  circulating  and 
cooling  the  air  in  the  compartments  of  railway,  tram- 
way, and  other  vehicles,  and  the  compartments  of 
shins. 

19128    EASTWELL  &  PULVERMACHHR.    Saddle  girths. 
19131    BOURD1LLON  (Elliott).    Scissors  for  cutting  fruit, 

flowers,  or  the  like. 
19-157    BOURNE.    Sewing  thimble... 
19166    HOLDEN.    Apparatus  for  testing  time  fuses. 

The  apparatus  is  such  that  the  fuse  to  be  tested  can  be  held 
and  rotated  at  any  velocity  up  to  that  which  it  would  have 
in  actual  use,  and  whilst  so  held  arrangements  are  made  for 
it  to  be  set  in  action  at  the  proper  moment.  Air  under 
pressure  is  supplied  in  such  a  manner  and  so  directed  on  the 
fuse  so  to  stimulate  the  conditions  which  are  obtained  when 
the  fuse  is  in  its  projectile  and  is  passing  through  air. 

19211    JONES.    Wheels  for  vehicles. 

Means  are  provided  whereby  a  vehicle  can  be  directly  used 
cither  on  road,  tramway,  or  railway  without  changing  the 
wheels.    Referring  to  the  drawing  A  is  the  tread  portion 


in  which  lies  a  spring  ring,  so  that  when  it  is  desired  to  run 
Hie  vehicle  on  a  tramway  the  spring  ring  is  expanded,  so  as 
to  project  from  the  larger  tread  and  so  engage  the  groove  iu 
the  tramway  line. 
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I'jl'jT    CHALLINEE.    Elastic  tyros  for  wheels  of  road  vehicles. 
In  order  to  make  solid  tyres  more  flexible,  so  that  they 
can  he  used  instead  of  pneumatic  tyres,  the  outer  periphery 
of  the  rubber  is  perforated  with  round,  square,  etc.,  shaped 
holed  about  half  way  through  to  the  base. 

19204    BROWN.    Steam  steering  gears  for  vessels. 
19217    METCALF.    Device  for  detecting  unauthorised  use  of 
hydrants  and  other  valves  or  cocks. 
An  attachment  is  made  fast  to  the  spindle  and  is  adapted 
to  be  sealed  by  a  suitable  substance  to  a  fixed  plate,  so  that 
the  spindle  cannot  be  actuated  without  breaking  the  seal. 

19228    THIEL.    Cooking  and  kitchen  utensils. 

19238    GLOSSOP.    Lock  nuts. 

Previous  to  the  boring  of  the  bolt  hole  a  slit  or  crease 
is  placed  across  the  surface  through  which  the  hole  must 
pass;  the  slit  or  crease  exists  only  on  two  portions  of  the 
sides  of  the  bolt  hole  and  extends  to  about  half  the  thickness 
of  the  nut. 

19254    HILL  &  STEPHENS.    Combined  buffing  and  draw  gear 
for  railway  and  other  vehicles. 

This  is  an  automatic  buffer  coupling  for  vehicles,  and  is 
characterised  by  the  arrangement  of  the  coupling  clutches 
automatically  dropping  over  the  thickened  ends  of  the  two 
connecting  bars,  which  have  differently-shaped  clutch  engage- 


ments to  go  into  each  coupling,  and  act  in  a  way  that,  when 
uncoupled,  one  of  such  draw  bars  remains  coupled  in  each 
coupling  in  order  to  permit  of  its  coupling  with  another 
.  vehicle  of  the  same  class. 

19257  OGILVY  &  ARMSTRONG.  Apparatus  for  holding 
ships'  boats  in  their  chocks  and  automatically  releas- 
ing them  in  the  case  of  emergency. 

The  parts  are  so  arranged  that  the  boat  is  normally  held 
firmly  in  its  chocks  by  chains,  but  is  automatically  released 
immediately  the  vessel's  decks  sink  below  the  water-line. 
It  may  also  be  worked  by  hand. 

19263  ELLIS  (Firm  Richard  Hanel).  Travelling  trunks  and 
the  like. 

19283    SPENCE.    Variable  delivery  power  pumps. 

To  vary  the  delivery  in  two  crank  pumps  with  double- 
acting  cylinders  an  arrangement  is  used  consisting  of  a  tap- 
pet-motion gear  operated  one  step  at  a  time  by  successive 


revolutions  of  the  pump  shaft.  This  varies  from  time  to 
time  the  effective  crank  pin  stroke,  and  thereby  the  delivery 
while  the  pump  is  in  operation. 

19329  GEORGE  JENNINGS  LTD.,  and  MORLEY.  Urinals 
and  the  like  and  the  method  of  fixing  the  same. 

L9330  GEORGE  JENNINGS  LTD.,  and  MORLEY.  Pails  or 
receptacles  suitable  for  night  soil  and  the  like. 


19295    MARSDEN.    Packing  for  the  piston  rods  of  steam  and 
gas  engines,  pumps,  and  the  like. 

This  packing  consists  of  a  covering  ring  of  angular  section 
having  within  it  one  or  more  compound  spring  rings,  each 
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made  up  of  a  2>air  of  rings  of  angular  section,  one  ring  press- 
ing inwards  against  the  piston  rod,  and  the  other  outwards 
against  the  covering  ring. 

19306    BERRYMAN.    Construction  of  pipe  coupling. 

In  this  coupling  one  of  the  parts  to  be  coupled  is  secured 
in  a  ferrule  screwed  into  a  coupling  sleeve,  while  the  other 
part  is  secured  in  a  pipe  free  to  rotate  within  the  sleeve,  the 


joint  being  effected  by  means  of  a  stuffing  box  and  gland 
at  one  end  of  the  sleeve,  and  the  two  coupled  parts  being 
yieldingly  held  against  longitudinal  extension  by  means  of  a 
spring  which  is  compressed  between  abutments  on  the  sleeve 
and  the  pipe  respectively. 

20219    HOOKHAM.    Electricity  meters. 

The  improvement  relates   to    continuous-current  motor 
meters  whereby  the  armature  is  formed  by  a  disc  of  copper 
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immersed  in  a  bath  of  mercury  and  rotating  in  the  field  of  a 
powerful  magnet,  and  consists  in  forming  the  core  of  this 
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electro  magnet  of  a  scries  of  short  cores  A  in  order  to  get  rid 
of  the  hysteresis  effects  and  so  to  make  the  meter  respond 
readily  to  variations  in  E.M.P. 

19459  RUS'HWOETH.  Woven  fabric  particularly  for  use  in 
the  manufacture  of  e'oat  collars,  and  apparatus  for 
producing  the  said  fabric. 

19507  McCLUEE.  Basket  for  attachment  to  motor  cars  and 
the  like. 

19516    SMITH.    Coupling  or  towing  attachments  for  cycles. 
19538    BRAITHWAITE  &  O'BRIEN.    Ironing  machines. 
19575    HEBDEN.    Ely  trap  or  catcher. 

19638  THONG ER.  Carrier  for  artificial  Hies  used  for  angling, 
to  be  used  by  anglers  or  as  a  stand  for  exhibiting 
or  keening  such  Hies  in  stock. 

20055    WILLIAM  CROSS  &  SON  LTD..  CROSS  &  KIRBY. 

Charcoal  heated  box  irons  for  smoothing,  pressing, 
glossing,  and  analogous  uses. 

20202  STRATHERN.  Appliance  for  lifting  and  turning  fish 
or  other  articles  of  food  while  cooking. 

20315a  ADAMS.  Penstocks  and  sluices.  [Date  applied  for 
under  Patents  Rule  9.  September  21st,  1904. J 

20408  WHEATLEY.  Clip  for  holding  artificial  flies  for  fish- 
ing. 

20669    REICHMAN.    Means  for  securing  the  sides  of  card- 
board and  like  boxes. 
20692    THOMPSON.    Silencer  for  Maxim  and  similar  guns. 

Means  are  provided  for  muffling  the  sound  of  Maxim  and 
similar  guns  consisting  of  a  cylinder  having  a  series  of 
diaphragms  therein,  holes  for  the  passage  of  gas  and  a  hole 
for  the  passage  of  the  bullets  in  each  of  said  diaphragms  in 


combination  with  a  valve  operated  by  the  recoiling 
mechanism,  and  adapted  to  close  the  bullet  aperture  in  the 
end  of  said  cylinder  and  prevent  the  passage  of  gas  after  a 
shot  has  been  fired. 


PUGH,  HOLROYD,  & 


20956    RIIDGE-WHITWORTH  LTD. 
NELSON.  Velocipedes. 

There  are  four  different  improvements  in  this  invention, 
the  two  chief  being:  1,  Making  the  front  or  down  rod  for 
the  front  and  rear  wheel  brakes  of  a  velocipede  of  a  leno-th 


of  solid  or  tubular  wire  bent  into  a  hair-pin-like  shape  as 
shown ;  2,  a  steering  lock  consisting  of  a  bolt  clipped  to  the 
down  tube,  the  locking  of  which  can  be  readily  seen  from  the 
drawing. 

2164-9    COHN.    Collars  for  personal  wear. 

21943    LOCKE.    Slip  bolt  for  doors  and  the  like. 


21425    FEWSTER.    Valves  and  valve  gear  for  tandem  pump- 
ing and  other  steam  engines. 

In  this  engine  a  high  and  a  low-pressure  steam  cylinder 
are  employed  preferably  placed  tandem,  and  each  cylinder 
has  a  separate  piston  placed  upon  one  common  piston  rod 
which  actuates  the  pump  or  the  like.  In  a  casing  adjoining 
the    steam   cylinders  an    improved    distributing  valve  is 


arranged,  which  is  hollow  and  provided  with  the  necessary 
ports  and  passages  for  admitting  liigh-pressu re  steam  alter- 
nately to  each  end  of  the  high-pressure  cylinder  and 
exhaust  or  low-pressure  steam  from  the  latter  alternately  to 
each  end  of  the  low-pressure  cylinder. 

21195    JENSEN  (Elektrogravure  G.  m.  b.  II.).  'Hydraulic 
presses. 

This  press  is  provided  with  hydraulic  power  multiplying 
gear  having  primary  and  secondary  rams,  in  which  one  press 


cylinder  and  the  filling  tank  and  the  scat  of  the  rilling  valve 
are  made  in  one  with  the  press  head,  or  are  fixed  to  one 
anothe' 

22184  PURVES.  Method  of  uniting  the  shafts  and  heads  of 
golf  clubs. 

22332  DROOP.  Balls  for  tennis  and  other  games,  and  the 
method  of  manufacturing  the  same. 

22556  SHORT  &  MASON  LTD.,  and  COLLINSON.  Baro- 
graphs. 

22585    HOGG.    Hoppers  of  hopper  barges,  dredgers,  or  like 

vessels  or  hoppers  on  land. 
22622    MAGGS.    Instep  support  for  use  in  boots  or  other  foot 

coverings. 

22933    MILLAR.    Ships'  accommodation  ladders. 

22958    THOMAS.    Means  for  lifting  the  bodies  of  motor  cars, 

tip  carts,  and  the  like. 
21069    BIENZ.    Apparatus  for  saturating  liquids  witb  carbonic 

acid  and  drawing  off  the  same  after  saturation.  [Date 

applied   under  International  Convention,  November 

19th,  1903.] 
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21496    JENSEN  (Elektrogravure  G.  m.  b.  H.).  Hydraulic 
presses 

In  this  hydraulic  press  the  pressing  ram  and  the  forcing 
ram  are  arranged  separate  from  each  other  in  any  desired 
position,  and  the  movement  of  the  piessing  ram  is  pro- 
duced by  a  two-armed  lever  in  such  a  maimer  that  during 


the  idle  part  of  the  stroke  of  the  pressing  ram  the  latter  is 
able  to  move  simultaneously  with  the  forcing  ram  without 
hindering  it  from  advancing  during  the  effective  portion  of 
the  stroke,  the  return  stroke  of  the  pressing  ram  being 
effected  by  the  forcing  ram  through  the  medium  of  the  said 
lever. 

24110  AINLEY  &  SYKES.  Winding  machines  for  yarn  or 
thread. 

24170  EAYMER.  Cleaning  and  restoring  of  boilers  to  service 
condition.  [Date  applied  for  under  International 
Convention,  November  27th,  1903.] 

24253    GRICE.    Tobacco  pipes. 

25312  RULE.  Slabs  for  treads,  risers,  and  return  ends  of  steps 
or  the  like. 

25744    SMITH.    Means  of  etching  for  process  engraving. 
25763    REED    &    REED.     Window    oj>ening    and  closing 
apparatus. 

26105  WAGNER  &  STANGE.  Apparatus  for  moistening  the 
printing  plates  in  collotype  quick  printing  presses. 

26191  DESPRADELLE  &  BELANGER.  Machines  for  spin- 
ning and  twisting  yarn. 

26273  STERNEFIELD.  Machines  for  ornamenting  and  bur- 
nishing the  edges  of  the  soles  of  boots  and  shoes. 

26437    JENNINGS.    Brakes  for  omnibuses  and  other  vehicles. 

The  brake  block  consists  of  a  three-cell  metal  box  into  each 
cell  of  which  blocks  of  wood  are  placed,  so  that  the  ends  of 
the  wood  which  grip  the  rim  of  the  wheel  is  on  the  end  of 
the  grain  or  gripping  against  the  grain. 

27913    SHEEHY.  Telegraphy. 

The  invention  consists  in  synchronously  driving  the  tele- 
graphic apparatus  of  the  transmitting  and  receiving  stations 


by  the  intermediary  of  alternating-current  machines.  Any 
suitable   motor   drives  a    shaft  on  which  the  telegraphic 


apparatus  are  coupled  by  gearing  and  on  which  one  or  two 
alternating  generators  are  mounted;  the  generators  of  both 
stations  are  connected  by  an  electric  line,  and  they  run  in 
synchronism  and  control  the  speed  of  the  motors,  which  run 
thus  in  unison.  For  large  areas  intermediate  generators  or 
electric  motors  are  inserted  in  the  line. 

26505  L1MOZIN.  Combined  three-way  cock  and  liquid 
measure  for  use  in  delivering  measured  quantities  of 
liquids. 

The  shell  of  a  three-way  cock  is  constructed  with  three 
branches,  A  B  C.    A  is  screwed  to  a  tank  from  which  the 


liquid  is  to  be  drawn,  B  is  used  as  an  outlet,  and  C  is  con- 
nected to  a  vessel  which  is  graduated  in  any  suitable  manner 
so  as  to  measure  the  liquid. 

26647    HOWARD.  Organs. 

27034    EXSER.    Ore  concentrators. 

27213    SUN  DERM  ANN.    Combined  ruler,  square,  and  bevel. 
28053    MULLER.    Physical  exerciser. 

28122    PAXMAN  &  DAVEY,  PAXMAN  &  CO.  LTD.  Electric 
ignition  devices  for  internal-combustion  engines. 

According  to  this  invention  the  time  of  firing  can  be 
adjusted  in  accordance  witli  the  temperature  of  the  fuel; 
it  s  reciprocating  rod  operated  at  on©  end  by  the  engine  is 
supported  at  the  other  end  on  the  adjustable  device;  the 


motion  is  imparted  to  a  trip  lever  B  connected  to  a  rod, 
which  operates  at  one  end  the  armature  of  the  magneto 
through  a  bell-crank  lever,  and  at  the  other,  the  sparking 
aevioe,  through  a  contact  lever  C. 

28550    WILLIAMS.    Combined    lift    and    bed    support  lor 
invalids. 

28588    DE  BACOURT.    Can  or  jar  closures. 
29131    ADAM  (Koppel).    Trains  of  wagons. 
29191    WINTERHOFF.    Struts,  tie-rod  couplings,  and  screw- 
jacks. 

29198    KEHR.    Aeratiug  and  bottling  machines. 
29519    BLANDFORD.    Automatic  device  for  scaring  birds  and 
the  like. 

1905. 

412    HAMMOND.    Typewriters  of  the  general  class  known  as 
the  "  Hammond." 

148    BANBURY"  (Park).    Window  sashes  and  the  like. 

426    RICHMOND.    Therapeutic  apparatus. 

311  WEST.  Apparatus  for  testing  electrical  resistances. 
The  primary  of  two  induction  coils  are  connected  in  series 
«vith  a  source  of  electrical  energy,  the  secondary  of  both 
coils  being  alternately  switched  to  a  current  indicator,  such 
as  a  telephone  receiver;  the  resistance  to  be  tested  is  inserted 
in  the  secondary  circuit  of  one  of  the  coils,  the  primary  of 
the  other  coil  being  movable  within  the  secondary.  If  the 
resistance  is  in  good  order  the  sound  heard  is  equal  for  both 
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circuits,  if  not,  the  sound  is  different,  and  the  adjustment  of 
the  primary  movable  along-  a  scale  indicates  the  place  of  the 


fault.  A  vibrator  is  inserted  in  order  to  make  the  sound 
more  audible. 


564 


584 

904 
920 


JACOB  &  JACOB.  Means  for  automatically  lighting 
and  extinguishing  gas. 

A  closed  vessel  contains  liquid  and  a  floating  inverted  bell 
fitted  with  a  starting  rod  in  engagement  with  a  clockwork 
for  operating  a  valve  at  the  depression  of  the  bell  during 
a  periodical  excess  of  pressure  from  the  works. 

"V ALTON  SES  FILS  ET  CIE.  Manufacture  of  knitted 
goods  and  apparatus  therefor.  [Date  applied  for 
under  International  Convention,  December  29th, 
1904.] 

MARKS   (American  Graphophone  Co.).  Phonographic 

and  like  apparatus. 
COURTIER.       Free  wheel  and  back-pedalling  brake 
actuating  mechanism  for  cycles.    [Date  applied  for 
under  International  Convention,  June  15th,  1904.] 

Two  sets  of  pawls  art'  arranged  on  the  chain  pinion  in 
combination  with  a  driving  disc,  and. a  brake  is  provided 
which  is  correspondingly  toothed  in  opposite  directions, 
whereby,  when  the  pinion  turns  in  the  forward  direction, 


-.-.I  " 


it  engages  by  one  set  of  the  pawls  the  driving  disc  con- 
nected with  the  hub  of  the  road  wheel,  while,  when  it  turns 
in  the  opposite  direction,  the  other  pawls  engage  the  other 
disc,  and  through  it  the  brake  lever,  springs  being  arranged 
so  that  when  one  set  of  pawls  is  in  engagement  the  other  set 
is  inoperative. 

1085    TORLEY.    Elastic  tyres. 

The  air  tube  is  replaced  by  one  made  of  wire  fabric  which 
receives  an  ordinary  outer  cover.  By  this  arrangement  the 
repeated  inflation  of  the  tyre  is  avoided. 


folding,  and  portable  back 
Pigeon  rings  and  other  like 


1376    EDMONDS.  Adjustable, 

rest  and  ground  seat. 
1378    CARTER  &  VIGURS. 

marking  rings. 
1611    ALLEN.    Bearings  for  weighing  machines. 

A  steel  friction  nib  is  conveniently  fastened  on  the  casting 
at  the  ends  of  the  knife  edge,  where  the  bed  steel  rubs 
against  when  bearing  on  the  knife  edge,  so  as  to  minimise 
the  friction  as  much  as  possible. 

1773    MONKS.    Lead  clips  for  roofing  and  glazing. 
1828    BUSWELL.    Land  pulverisers  and  clod  crushers. 
955    FERGUSON.    Vapour  electric  apparatus.    [Date  applied 

for  under  International  Convention,  January  18th, 

1904.] 

The  invention  relates  to  controlling  devices  for  vapour 
electric  apparatus,  such  as  rectifiers  or  the  like,  and  consists 


therein  that  the  rectifier  is  pivotally  mounted  and  forced  to 
oscillate  by  the  intermediary  of  the  armature  of  an  electro 
magnet   and    breaking  arrangement    B.    An   overflow  of 
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mercury  at  C  causes  the  starting  circuit  being,  after  the 
formation  of  the  arc,  opened  automatically  in  the  mercury- 
containing  tube  D,  which  is  also  arranged,  to  oscillate  with 
the  rectifier. 

1874    LYDALL.       Apparatus  for  regulating  variable  ratio 
electric  transformers. 
The  voltage  of  the  secondary  of  a  transformer  is  varied 
continuously  by  means  of  a  barrel  switch  A  which  changes 
the    number  of   convolutions    of   the  secondary  winding 
gradually;  and  the  use  of  an  induction  regulator  B,  the 
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secondary  of  which  opposes  an  equal  but  contrary  E.M.F. 
to  that  existing  between  two  adjacent  contacts  C,  makes  the 
potential  difference  between  the  latter  nil,  and  no  arc  is 
possible. 

2192  LACROIX.  Manufacture  of  artificial  silk.  [Date  applied 
for  under  International  Convention,  February  6th, 
1904.] 

2470    SEBESTENY  &  POKA.       Method  of  making  walls, 
buttresses,  pipes,  channels,  canals,  tunnels,  facings, 
and  other  erections  of  ferro-concrete,  and  scaffolding 
columns,  ribs,  and  frames  for  carrying  out  the  same. 
2519    LAWTON.    Shade  holders  for  lamps. 
2618    RILEY.    Water-tube  vertical  boiler. 

In  this  boiler  a  combustion  and  water-tube  chamber  is 
formed  between  tipper  aud  lower  water  chambers  by 
diaphragm  plates  flanged  to  the  boiler  shell  and  to  a  central 
tube  adapted  to  serve  as  a  baffler  between  the  region  of 
greatest  heat  of  the  combustion  chamber  and  the  smoke 
box,  as  well  as  to  afford  access  from  each  water  chamber 
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to  the  other,  and  for  the  free  ascent  of  steam  from  below. 
The    said    diaphragm    plates    being    otherwise  connected 


together  by  small  water  tubes  arranged  in  annular  fashion 
between  the  central  tube  and  the  boiler  shell. 


2768 


MILLS  (Williams  Typewriter  Co.).    Tabulating  devices 
for  typewriting  machines. 
80    LEIGHTON.  Tramway  and  railway  points  and  switches. 

The  invention  consists  in  the  combination  of  a  switch  rail 
free  to  turn  about  a  horizontal  pivot  and  provided  with  a 
projection  on  the  underside.    A  lever  A  beneath  the  rail  is 


provided  with  a  lug  and  an  additional  lever  B,  these  levers 
effecting  the  necessary  switching,  which  may  be  operated  also 
electrically  by  means  of  the  solenoids  0. 


2962 


2975 
3195 


GUILLEMAL'D.    Automatic  lubricating  mechanism  for 

spinning  and  other  like  machine  rolls. 
BRANDER.    Match  stands. 

BARR.  Apparatus  for  controlling  electric  motor.  [Date 
applied  for  under  International  Convention,  March 
7th,  1904. j 

The  object  of  this  invention  is  to  insert  in  the  circuit  of 
the  motor  a  resistance  when  the  supply  voltage 
is  changed  or  the  motor  field  is  strengthened,  and  thus  to 
avoid  injurious  sparking  at  the  brushes  of  the  motors  which 


act  temporarily  as  generators;  for  this  purpose  a  mov- 
able core  is  surrounded  by  two  windings  which  act  through 
the  movement  of  the  core  to  connect  or  disconnect  the  resist- 
ance with  or  from  the  circuit. 


3264    SIMPKIN.    Wheels  for  elevators,  conveyors,  trucks,  and 
the  like. 

SCHMIDT.    Fly  catchers  or  traps. 

WHITTINGTON  (Armstrong).  Electric  stop  motions 
for  looms  for  weaving,  warping  machines,  and  the 
like. 

LANGMUIR.    Wireless  tyros  for  vehicles. 
This  vehicle  tyre  consists  of  a  rim  having  upwardly  and 
outwardly  extending  side  flanges  forming  recesses,  and  a 
rubber  tyre  having  a  stiffened  base,  adapted  to  fit  within 
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3688 
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said  recess  and  to  be  retained  in  place  by  said  flanges,  said 
base  being  capable  of  flexing  to  enable  the  same  to  be 
sprung  within  said  recess. 

3818    HEFPLIN.    Brake  mechanism. 

A  lever  A  is  pivotally  mounted  and  possesses  a  dog  Bs'idable 
within  it,  said  dog  engaging  at  the  one  end  in  an  arc-shaped 
ratchet  C  fixed  on  a  plate;  and  at  the  other  in  a  mechanism  D 


which  pulls  the  dog  back  in  order  to  disengage  it  from 
the  ratchet  and  to  release  the  mentioned  plate,  which  in 
turn  pushes  the  shoes  E  against  the  wheels  under  the  action 
of  a  spring. 

3887  SEITER.  Method  of  ornamenting  single  surfaces  of 
articles  manufactured  from  doubled  or  tripled  steel 
plates  by  oxidation. 

4041    DITNTLEY.    Electric  tools. 


The  invention  consists  in  the  combination  with  a  tool 
spindle  of  electric  motors  disposed  around  the  spindle  with 
their  shafts  parallel  to  the  spindle  and  gearing  connecting 
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the  motor  shafts  with  the  spindle  to  actuate  the  same.  The 
whole  arrangement  is  enclosed  in  a  casing  and  provided  with 
ventilation  openings. 

4081  REITER.  Production  of  stereotype  flongs  or  matrices, 
and  apparatus  therefor.  [Date  applied  for  under 
International  Convention,  February  27th,  1901.] 

4641  RUGGEBERG.  Artificial  feathers  for  millinery  and 
like  purposes. 

4707    BOOTHROYD.    Portable  drilling  apparatus. 

This  improved  portable  drill  comprises  a  casing  formed 
in  two  parts  adapted  to  enclose  the  gear,  the  part  carrying 
the  drill  socket  and  feed  screw  being  so  connected  to  the 
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part  carrying  the  driving  shaft  as  to  be  capable  of  angular 
movement  relatively  thereto  about  an  axis  normal  both  to 
the  drill  head  and  the  driving  shaft,  and  gearing  is  pro- 
vided connecting  the  drill  head  to  the  driving  shaft. 

4759    ERICSON.    Smoke-preventing  furnaces.    [Date  applied 
for  under  International  Convention,  March  10th,  1904.] 

A  bridge  wall  is  provided  in  the  furnace  having  a 
relatively  narrow  vertically-disposed  opening,  partition  walls 
are  formed  in  the  firebox  inclosing  between  them  a  com- 
bustion chamber  of  a  width  greatly  increasing  in  a  rearward 


direction  and  connected  at  its  rear  end  with  the  slot  in  the 
bridge,  and  pipes  extend  under  said  combustion  chamber 
from  the  outer  side  of  the  furnace,  said  pipes  being  con- 
structed into  the  rear  ends  of  the  firebox  compartments 
adjacent  to  the  partition  walls. 

5054  SMITH.  Numbering  and  recording  machine. 
5065    LOPPENTEIN.    Power-transmitting  devices. 

Platforms  are  angularly  disposed,  an  actuator  being 
mounted  to  travel  between  the  platforms,  means  being  pro- 
vided therefor;  a  gravity-operating  device  co-operates  with 
one  of  the  platforms.  The  apparatus  is  designed  especially 
for  conserving  the  energy  of  waves  and  converting  them  into 
available  form. 

4960    IMR.VY  (Wommelsdorf).    Electrical  multiple  influence 
or  condenser  machines. 

The  invention  relates  to  condenser  machines  composed 
of  two  systems  of  discs  revolving  in  contrary  direction  and 


has  for  its  object  the  increasing  of  the  spark;  for  this 
purpose  the  frame  of  the  outer  system  is  jirovided  with  studs 
insulated  from  each  other  and  arranged  annularly  around 


the  axis;  the  positive  and  negative  electricity  is  transmitted 
from  the  inner  system  to  the  electrodes  by  means  of  brushes 
at  opposite  sides;  the  electricity  may  instead  be  collected 
from  the  outside  system. 

5066    DAVIS  &  SHORT.    Attachments  to  ploughs,  for  harrow- 
ing and  levelling  the  soil. 

5148    WOOD.    Air  valves  for  pneumatic  tyres  or  the  like. 
This  valve  is  constructed  in  two  parts,  one  of  which  forms 
at  its  inner  end  a  tapered  valve  seat  which  has  intermediate 
between  its  inner  and  outer  ends  a  shoulder  forming  a  narrow 
or  sharp  edge  serving  as  a  seat.    A  cup-shaped  valve  with 


washer  is  provided  for  the  first-mentioned  seat  and  a  metallic 
tapered  valve  for  the  other  seat,  these  valves  being  adapted 
to  be  drawn  together  by  screw  action  on  rotation  of  the  last- 
mentioned  valve,  while  the  former  valve  is  held  against 
rotation. 

5310    HARTMANN  &  OLIAK.  Watches. 

5775    WATTS,  STORRS,  &  TAYLOR,  LANG  &  CO.  LTD. 

Driving   of  self-acting   mules  for  spinning  fibrous 

materials. 

5886  PILLON.  Receptacles  for  containing  butter  and  the 
like. 

6121  TODD.  Automatic  extinguishing  devices  for  oil,  spirit, 
or  like  lamps. 

6194  GRASBERGER.  Trolley  stands  for  electric  tramways 
and  the  like. 

6289  CHMELEFF.  Apparatus  for  screening  and  washing 
sand  and  gravel. 

6587  GRIFFIN.  Machines  for  cutting  up  stock  for  the  manu- 
facture of  paper. 

6602  SECKENDORFF.  Mate  for  placing  under  plates, 
dishes,  and  like  articles. 

6742    KAUFMANN.    Pocket  knife. 

6846  KENNEDY,  CARTER,  GALSWORTHY,  &  McKIN- 
LAY.    Inspection  elevators  for  motor  vehicles. 

7016  JUSTICE  (International  Machine  Co.).  Wire  fence- 
making  machines. 

5318    ROUSSEAU  &  FERRIS.    Oil  engines. 

An  oil  engine  is  provided  with  a  vaporising  device  of 
metal  having  a  high  heat  conductivity  and  located  in  the 
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combustion  space  of  the  engine  cylinder,  said  vaporising 
device    having  a  surface    substantially   in  line  with  the 


577 


direction  of  the  discharge  of  the  oil  charge  which  is  injected 
under  pressure. 

2  EMILE  MICHEL  LEOPOLD  BATISSE  &  PAUL 
ADEIEN  DEEVET.  Starting  devices  for  motors. 
[Date  applied  for  under  International  Convention, 
April  23rd,  1904.] 

In  order  to  effect  starting  the  pressure  of  a  liquefied  or 
highly-compressed  gas  is  utilised  (liquid  carbonic  acid,  for 


example) ;  as  soon  as  the  motor  has  been  started  an  appro- 
priate engaging  device  or  clutch  permits  of  utilising  the 
power  of  ]he  motor  itself  for  the  purpose  of  causing  the  gas 
to  resume  its  original  volume  and  pressure. 

7055    BARROW.    Motor-driving  arrangements  for  lathes. 


spindle,  operatively  connected  to  a  motor  arranged  behind 
tho  lathe,  and  connected  by  spur  gearing  to  a  second  trans- 
verse shaft  parallel  therewith,  which  in  its  turn  is  connected 
by  gearing  with  the  face  plate  or  chuck,  the  two  transverse 
shafts  being  supported  at  their  outer  ends  by  bearings 
having  laterally  removable  caps  and  formed  in  a  bracket 
supported  on  a  standard  formed  on  the  headstock  base. 

7203    BENNETT  &  TWINING.    System  of  lining  railway  and 

other  tubular  tunnels. 
7371    JACKLIN.    Clip  for  use  in  displaying  goods  in  boxes. 
7284    MINGAZZI.  Scaffolding. 
7400    APOSTOLOFF.    Flour-milling  machinery. 
7568    NIELSEN.    Horns  for  phonographs  or  similar  machines. 

[Date  applied  for  under  International  Convention, 

Amil  14th,  1904.] 
7581    BROMHEAD  (Gourat).    Hats  for  miners. 
7696    BARRELL  &  KNIGHT.    Garment  hangers. 
7874    ANDREWS.       Apparatus  for  the  control  of  electric 

circuit  breakers  and  like  devices. 

The  object  of  this  invention  is  to  provide  the  circuit 
breaker  with  a  time  element  device.  A  movable  core  is 
operated  by  the  current  to  be.  controlled,  the  movement  of 
the  core  being  opposed  by  the  attachment  of  an  inverted 


vessel  immersed  in  mercury  covered  with  a  lighter  liquid,  as 
oil,  the  opposing  force  being  determined  by  the  dcgiee  of 
the  pressure-throttling  of  the  oil  passing  through  an  aperture 
inside  the  attached  vessel. 

8284    NOALIIAT  &  FOURNIER.    Automotor  torpedoes. 

The  motor  mechanism  is  constituted  (in  this  automotor 
torpedo)  by  two,  three,  or  more  flywheels  arranged  in  such  a 
manner  that  at  the  beginning  of  the  trajectory  of  the 
torpedo  one  only  of  these  flywheels  exerts  a  driving  effort. 


the  second  exerting  such  action  in  conjunction  with  the  first 
as  soon  as  the  velocity  of  this  first  flywheel  slackens  in  a 
certain  proportion,  and  the  third  Likewise  exerting  a  driving 
effort  in  conjunction  with  the  first  two  when  the  velocity  of 
these,  latter  also  diminishes  to  a  pre-determined  extent. 


This  is  a  motor-driving  arrangement  for  a  lathe,  consist- 
ing of  a  driving  shaft  passing  transversely  beneath  the  lathe 
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SLAUGHTER.  Wind  and  rain  shields  for  road  vehicles. 
GAGER.    Garment  hangers.    [Date  applied  for  under 

International  Convention,  June  11th.  1904.] 
COLE.    Means    for    holding    and    striking  matches. 

[Date  applied    for  xrnder    International  Convention. 

Anril  25th ,  1904.] 
SWINNEY    &    HEBBLETHWAITE.  Fire-rcsisting 

door  and  frame. 
BAILEY.    Winding  mechanism,  specially  adapted  for 

use  in  connection  with  machines  for  making  twine  or 

the  like. 
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5639    NORTHUP.    Milling  tools. 

This  tool  is  for  jewellers'  use;   it  consists  of  a  shank 
having  at  one  end  a  milling  head  which  is  frusto-conical  in 


form  and  has  the  ordinary  cutting  ridges.  A  guide  point 
is  screwed  into  the  head  which  can  be  removed  when  it  is 
desired  to  use  another  of  different  form. 

8783    D.  STEWART .  &  CO.   (1902)   LTD.,  and  CROSBIE. 
Spark  arresters  for  funnels  of  steam  motor  wagons. 


A  spark  arrester,  for  the  funnel  of  a  steam  wagon,  is  com- 
posed of  a  series  of  segmental  screens  carried  on  cross  shafts 
over  the  funnel  to  form  a  dome-like  hood,  and  is  adapted 
to  be  nested  or  telescoped  to  open  up  the  funnel  outlet. 

8861    HILL.    Weighing  scales  for  shops. 

8874  MACKAY.  Indicators  for  steam,  gas,  petrol,  and  other 
fluid-pressure  and  explosive  eugines. 

8894  WULFF.  Apparatus  for  throwing  animals  into  the 
air  for  exhibition  purposes. 

8976  GRANT  &  MIC'HELL.  Apparatus  for  measuring  water 
for  irrigation  and  similar  purposes.  [Date  applied 
or  under  International  Convention,  May  18th,  1904.] 

9154    PARMENTER.    Paper  receptacles  and  the  like. 

9221  THOM.  Manufacture  of  artificial  marb'.e,  dolomite,  and 
the  like. 

9313    HOBBIES  LTD.,  and  FRENCH.    Picture  frame  cramps. 

9573  ADAM.  Method  of  and  means  for  feeding,  conveying, 
and  discharging  loads  on  cableways  and  the  like,  appli- 
cable for  transhipping  goods  at  sea.  [Date  applied 
for  under  International  Convention,  May  7th,  1904.] 

A  hemp-rope  sling  is  hitched  on  the  hauling  rope,  the 
hitch  being  lightened  by  the  coal  bag  suspended  from  the 
sling,  so  that  both  the  sling  and  the  coal  bag  are  carried 
along  by  the  hauling  rope,  and  afterwards  the  sling  is 
severed  by  running  it  against  a  knife  arranged  at  the 
delivery  place. 

9647  PENTECOST.  Animal  stock.  [Date  applied  for  under 
International  Convention,  May  6th,  1904.] 

9732    ELDER  &  MADDISON.    Brakes  for  road  vehicles. 

The  brake  shoe  consists  of  a  flat  piece  of  iron  which  is 
turned  up  at  each  side  so  as  to  contain  the  wheel;  upright 
lugs  are  fixed  at  one  end  through  which  a  strap  pin  passes, 
which  pin  fixes  the  shoe  in  various  ways  to  the  wheel. 


9759    BROOKES    (Collyer,    Crossley,    &    Briggs).  Street- 
sweeping  machine. 

10013    DUNSTONE  &  BARTLETT.    Sanitary  metal  commode. 

10163    BOULT  (Maschker).    Cash  registers. 

10512    MULVIDSON.    Duplicating  apparatus.    [Date  applied 
for  under  International  Convention,  June  21st,  1904.] 
10796    THOMPSON  (Robinson).    Brake  shoes. 

A  brake  shoe  is  provided  having  an  attaching  lug  with  a 
lateral  opening  running  therethrough,  a  soeket  is  made  in  the 


gripping  face  of  said  shoe,  said  socket  having  lateral  off-set, 
and  a  flexible  bent  pin  is  adapted  to  be  bent  into  said 
off-set  and  to  take  into  the  opening  in  the  lug  of  another 
shoe  when  it  is  inserted  in  said  socket. 


1 1 303 
11615 

12041 

12341 

12854 


WEIR.    Manufacture  of  brushes. 

EDWARDS.  Surgical  needles.  [Date  applied  for  under 
International  Convention,  June  27th,  1904.] 

WEVER.  Pile-cutting  machines  for  cutting  tubular 
plush-like  stockingette  (or  meshed)  and  woven  goods. 

SLOCUM.  Sanitary  attachments  for  telephones.  [Dale 
applied  for  under  International  Convention,  June 
22nd,  1904.] 

JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Pro- 
duction of  indigo. 


Complete  Specifications  open  to  Public  Inspection  befoue 
acciptance  under  the  patents  act,  1901. 

1904. 

23630  BRAITNINGER.  Lace-fastening  arrangements  for 
boots,  shoes,  gaiters,  gloves,  laced  bodices,  and  the 
like. 

1905. 

6173    SOC.  ANON.  ATELIERS  BARIQUAND  &  MARIE. 

Carburetters. 

7666    HASTINGS.    Seamless  combination  ferrules  and  bolsters 
for  knives  and  the  like. 

9873    THURNAUER  &  THURNAUER.    Burners  for  acety- 
lene and  like  gases. 

12108  LEVY.    Shuttle  for  use  in  embroidery  machines. 

12269  ROUX.    Douche  apparatus. 

12273  CHENEY.    Photographic  mount. 

12378  JOHNSTON.    Carburetter  for  explosive  engines. 

12418  LAMME.  Distribution  of  energy  to  commutator  electric 
motors  from  a  three-phase  alternating  current  source. 

12432  CANIZARES.  Automatic  cut-offs  or  interrupters  for 
electric  current. 

12456    PINATEL.  Vice. 
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12746  POTT  &  ULLNER.  Apparatus  for  cleaning  and  wash- 
ing bottles. 

12769    SEMMLER.    Utilisation  of  waste  heat  in  gas  motors. 

12777    SOC.  FBANGAISE  DES  METIEES  A  AIGUILLES. 

Spool-winding  machines. 
13084    JACKSON.     Controllers     for    single-phase  induction 

motors. 

13137  FREISE.  Cover-locking  device  for  dust-bins  and  the 
like. 

13177    ASHWOETH.  Wrenches. 

13341  TER  WEELE.  Bobbin  frames,  spinning  machines,  and 
the  like. 

13352  GASMOTOREN-FABRIK  DEUTZ.  Method  of  work- 
ing turbines  operated  by  the  combustion  of  gases. 

13365    GARCIA.    India-rubber,  metal,  and  like  stamps. 

13447    SWAYZE.    Process  of  making  potassium  salts. 

13473    STODOLA.    Explosion  gas  turbines. 

13598  WINKLER.  Machines  for  the  manufacture  of  brushes, 
brooms,  and  the  like. 

13609  CHAMBONNA  CD.    Stenographic  machines. 

13610  SCHELIGA.    Firebox  for  steam  generators. 

13628  NOEL.  Means  for  gasifying  liquid  hydrocarbons  and 
alcohol  for  lighting  and  heating  purposes. 

13690    GIROD.    Electric  furnaces. 

13706  ALLGEMEINE  ELEKTRICITATS-GES.  Electric 
motors  for  use  with  either  alternating  or  continuous 
currents. 

13709    CASE.    Systems  of  motor  control. 

13762  LANE.    Steam  boilers. 

13763  LANE.  Furnaces. 

13777  BERNARD  &  PATOUREAU.  Anti-vibration  or  cush- 
ioning devices. 

13794  SALDANA.  Armatures  for  magneto-electrical  machines 
or  electric  dynamos  or  motors. 


NOTES   ON    COSTS   AND    TARIFFS  FOR 
ELECTRIC  SUPPLY.* 

The  annual  convention  of  the  Institution  of  Mechanical  Engineers' 
Association  offers  an  eminently  suitable  opportunity  for  the 
discussion  of  such  a  subject  as  "  cost  allocations  and  tariffs," 
because,  although  certain  important  premises  depend  on  purely 
technical  bases,  others — equally  important — and  the  deductions 
to  be  made  from  all  the  premises  depend  on  purely  business  con- 
siderations; thus  the  subject  is  one  for  discussion  by  committee 
delegates  quite  as  much  as  by  engineers. 

To  every  student  of  the  relation  between  costs  and  tariffs  the 
question,  On  what  do  costs  of  supply  mainly  depend?"  will 
inevitably  present  itself  at  an  early  stage.  The  correct  answer 
to  the  foregoing  question  is  "  Costs  of  supply  depend,  in  general, 
almost  entirely  upon  the  liabilities  undertaken,  and  but  little 
upon  the  actual  supply  given." 

The  liabilities  undertaken  are  two-fold  in  character,  since 
acceptance  of  anyone  as  a  customer  renders  it  obligatory  to 
provide  the  necessary  plant,  mains,  etc.,  for  giving  him  supply 
at  the  greatest  rate  he  chooses  to  name  in  his  application,  and 
also  to  so  run  the  plant  that  the  customer  may  have  supply  as 
and  when  he  requires  it — subject  only  to  his  not  exceeding  the 
late  of  supply  applied  for  as  a  maximum. 

The  capital  expenditure  upon  an  electric  supply  undertaking 
is,  of  course,  absolutely  determined  by  the  total  liabilities  under- 
taken, or  thought  to  have  been  undertaken,  by  the  acceptance  of 
customers;  hence  all  annual  charges  upon  capital,  whether  com- 
pulsory or  optional,  are  similarly  determined  and  are  quite 
independent  of  whether  supply  is,  or  is  not,  actually  given  to 
customers ;  the  compulsory  annual  charges  are  those  for  interest 
and  sinking  fund,  and  the  optional  those  for  insurances  in  res- 
pect to  property. 

The  revenue  expenditure!  of  an  electric  supply  undertaking,  or 
its  annual  cost  as  a  going  concern,  is  obviously  divisible  into  two 
distinct  parts,  viz.,  that  dependent  upon  the  liability  undertaken 
to  give  supply  as  and  when  required  by  the  customers,  and  that 


'Abstract  of  a  paper  read  before  the  Incorporated  Municipal  Electrical 
Association,  at  Edinburgh,  by  Mr.  H.  Kilgour,  of  Cheltenham,  on  June  27th, 
1905. 

t  Exclusire  of  that  incurred  for,  and  reimbursed  by,  customers  on  account  of 
materials  and  labour  supplied  for  their  installations,  this  expenditure  includes 
that  for  carbons,  trimmings,  etc.,  of  street  lamps,  which  are  virtually  installa- 
tions belonging  to  the  public  lighting  authority. 


dependent  upon  the  extent  to  which  customers  avail  themselves 
ot  their  opportunities  for  taking  supply  :  these  two  kinds  of  costs 
are  often  called  the  "  cost  ot  getting  ready  to  give  supply," 
and  the  "running  cost"  respectively,  and  the  former  plus  the 
annual  charges  on  capital  is  usually  called  the  "  stand-by  cost." 
No  one  of  tliese  three  terms  is  very  aptly  descriptive  ol  the  cost 
to  which  it  refers,  but,  pending  agreement  as  to  a  more  appro- 
priate nomenclature,  it  will  be  convenient  to  employ  them. 

The  "cost  of  getting  ready  to  give  supply  "  clearly  includes 
all  costs  of  distribution,  of  meter  reading  and  maintenance,  and 
of  management  (in  fact,  all  costs  except  those  of  rates  and  taxes 
and  of  labour  and  materials  employed  at  the  works; ,  since  these 
solely  depend  upon  the  number  of  kinds  of  customers  connected, 
and  upon  their  tojjographical  distribution;  it  is  indisputable  also 
that  a  part  of  the  works'  costs  is  due  to  the  undertakers' 
obligation  to  be  always  ready  to  give  supply — i.e.,  to  have  an 
adequate  quantity  ol  macliinery  running  and  an  adequate 
number  of  men  on  duty  at  every  moment  of  every  day. 

The  quantity  of  plant  (boilers,  engines,  dynamos,  and 
auxiliaries)  in  use,  and  the  quantity  of  labour  in  attendance 
thereon,  at  any  particular  instant  in  a  works  are  determined 
entirely  by  the  expectation  of  load  proper  to  that  instant;  if  the 
expection  is  realised  energy  will  be  supplied,  and  coal  and 
water  used,  at  certain  rates;  if  the  expectation  is  not  fully 
realised  energy  will  be  supplied,  and  coal  and  water  used,  at  less 
rates;  and,  in  the  extreme  case  of  the  expectation  being  wholly 
falsified  by  the,  load  falling  to  zero,  no  energy  will  be  supplied, 
and  coal  and  water  will  be  used  at  the  minimum  rates  consistent 
with  adequate  provision  for  coping  with  the  expected  load.  As 
regards  items  of  expenditure  other  than  thoseifor  labour  (attend- 
ance and  supervision),  coal  and  water,  it  makes,  in  general,  very 
little  difference  whether  the  expectation  of  load  is  fully  realised 
or  wholly  falsified ;  or,  in  other  words,  whether  the  plant  runs 
loaded  or  light,  according  to  a  given  time-table  of  use.  The 
effect  of  a  load  may  be  to  slightly  increase  the  quantities  of  oil 
and  sundries,  the  quantity  of  boiler  scale  formed,  and  the  repairs 
and  maintenance  required;  but  since  the  total  costs  of  these 
items  are  small  compared  with  the  total  costs  of  labour  and 
coal,  small  variations  in  them  may  be  regarded  as  unimportant, 
especially  in  cases  of  bad  load  factor. 

The  usual  method  of  ascertaining  the  average  value  of  the 
"  running  oast "  per  unit  generated  is  to  subtract  the  total 
works'  cost  of  the  six  light  load  months  from  the  total  works' 
cost  of  the  six  heavy-load  months,  and  to  divide  the  remainder 
by  the  difference  in  the  numbers  of  units  generated  in  these  two 
periods;  not  infiequently  and  more  properly,  as  appears  from 
what  has  been  already  stated,  engineers  take  for  this  purpose 
the  costs  of  coal  and  water  alone  instead  of  the  total  works' 
costs.  Each  of  these  two  methods  will  usually  give  too  large  a 
value  for  the  "running  cost"  aforesaid,  since  in  most  works 
plant  is  run  under  less  economical  conditions  (i.e.,  at  lower 
average  plant-load  factors)  during  the  six  light-load  months 
than  during  the  six  heavy-load  months. 

For  works  in  which  it  is  customary  to  make  periodic  steam 
consumption  tests  on  each  unit  of  plant,  including  auxiliaries, 
and  in  which  the  coal  required  per  hour  is  known  (approximately) 
for  each  boiler — (a)  At  full  steam  pressure — stop  valve  closed. 
(6)  Banked;  the  average  value  of  the  "  running  cost"  per  unit 
generated  can  be  obtained  directly  from  the  performance  records 
(log  sheets  or  summaries  of  them)  of  the  various  units  of  plant. 

In  a  n-cdern  works  with  fairly  large  units  the  average  value 
of  the  "  running  cost  "  per  unit  generated  should  not  exceed  one- 
fifth  of  a  penny,  unless  the  circumstances  are  peculiarly  adverse. 
At  the  Cheltenham  Works,  which  have  been  running  for  more 
than  ten  years,  and  which  have  rather  small  units  in  con- 
sequence of  both  alternating  and  continuous  current  supply  being 
given,  the  average  value  of  the  "  running  cost "  per  unit 
generated  in  a  certain  year  was  0'25  pence  according  to  the 
second  method  of  estimation  described,  and  0-23  pence  according 
to  the  third;  the  author  believes  the  latter  value  to  be  the  more 
nearly  correct. 

The  works'  "  cost  of  getting  (or  keeping)  ready  to  give  supply  " 
during  a  particular  period  is,  of  course,  the  difference  between 
the  total  works'  cost  for  that  period  and  the  total  "  running 
cost  "  of  the  energy  generated  therein;  in  general,  it  will  be 
found  that  the  ratio  of  the  works'  "  cost  of  getting  ready  to  give 
supply  "  to  the  total  works'  "  running  cost  "  for  any  year  ranges 
from  about  three  to  one  for  a  bad  load  factor  and  a  small  output, 
up  to  about  one  to  one  for  a  very  good  load  factor  and  a  fairly 
large  output. 

The  total  "  cost  of  getting  ready  to  give  supply  "  is,  as  stated 
earlier,  the  corresponding  works  cost  plus  the  costs  of  distri- 
bution of  meter  reading  and  maintenance,  and  of  management ; 
and  the  "  stand-by  cost "  is  the  total  "  cost  of  getting  ready  to 
give  supply "  plus  the  charges  on  capital;  it  is,  therefore, 
obvious  that  the  "  stand-by  cost  "  of  an  undertaking  must,  in 
general,  be  very  much  larger  than  its  total  "  running  cost." 

The  annual  charges  against  an  undertaking  for  rates  and  taxes 
are  totally  different  in  character  from  any  of  the  costs  and 
charges  previously  considered :   thus,  local  rates  are  supposed 
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to  be  proportional  to  the  rent  a  hypothetical  tenant  would  be 
willing  to  pay  for  the  undertaking,  and  income  tax  is  pro- 
portional to  the  gross  profit  less  an  allowance  for  depreciation. 
Virtually.,  therefore,  both  rates  and  taxes  depend  on  the  actual, 
or,  as  the  case  may  be,  the  presumably  possible,  trading  results, 
and  should  be  regarded  as  nrst  charges  upon  the  profits  rather 
than  as  elements  in  the  cost  of  working:  for  tnis  reason  it 
appears  not  merely  convenient,  but  also  correct,  to  take  no 
account  of  them  when  considering  costs — they  have,  of  course, 
to  be  allowed  for  when  settling  tariffs. 

With  reference  to  the  undertaking  as  a  whole — and  so  far 
this  aspect  of  it  has  alone  been  considered — the  conclusions 
arrived  at  may  be  summarised  as  follow:  — 

1.  The  total  annual  costs  are  divisible  into  two  distinct  parts: 

(a)  "  Stand-by  costs,"  or  costs  entirely  dependent  upon  liabilities. 

(b)  "  Running  costs,"  or  costs  entirely  dependent  upon  the 
quantity  of  energy  actually  generated. 

2.  The  profits  of  the  undertaking  are  subject  to  an  annual 
charge  for  rates  and  taxes,  and  should,  therefore,  be  at  least 
sufficient  to  defray  this  charge. 

In  general,  it  is  quite  impossible  to  ascertain  precisely  the 
actual  cost  of  the  supply  given  in  any  particular  year  to  any 
particular  customer;  ana,  were  it  possible  to  ascertain  the  supply 
cost  of  every  single  customer  of  an  undertaking,  the  expense  of 
the  work  involved  would  be  prohibitive.  It  follows,  therefore, 
that  it  is  quite  impracticable  to  frame  a  tariff  which  is  equitable 
in  the  sense  that  it  will  ensure  that  every  customer  is  charged 
his  supply  cost  plus  a  fixed  percentage. 

If,  however,  the  customers  be  grouped  into  a  few  distinct 
classes,  each  with  well-defined  characteristics  in  respect  to  the 
liabilities  of  the  undertaking  towards  it,  and  different  supply 
costs  of  the  different  classes  can  often  be  approximately  ascer- 
tained, and  a  tariff,  or  set  of  tariffs,  can  be  determined  which 
will  ensure  that  each  class  pays  its  supply  cost  plus  the  same 
percentage.  The  tariff  for  each  class  may  take  the  form  of  a 
flat  rate,  which  has  the  great  advantage  of  simplicity  and  the 
great  disadvantage  of  discouraging  the  profitable  and  encourag- 
ing the  unprofitable  customers,  or  of  a  sliding  scale  based,  for 
instance,  on  either  the  Hopkinson  or  the  Wright  system. 

Every  method  by  which  it  is  sought  to  divide  the  total  annual 
costs  ot  an  undertaking  equitably  among  certain  different  classes 
of  customers  must  comprise  three  principal  operations,  viz:  — 

1.  The  allocation  of  the  energy  wasted  in  distribution,  and  of 
the  energy  used  in  the  works,  officers,  etc.,  between  the  different 
classes  of  customers,  so  that  the  number  of  units  generated  for 
each  class — and,  therefrom,  its  total  "running  cost" — may  be 
known. 

2.  The  allocation  of  the  total  capital  expenditure  between  the 
different  classes  of  customers,  so  that  the  annual  capital  charge 
proper  to  each  may  be  known. 

3.  The  allocation  of  the  total  "  cost  of  getting  ready  to  give 
supply"  between  the  different  classes  of  customers. 

And  when  these  allocations  have  been  more  or  less  satisfactorily 
made,  it  remains  to  allocate  the  annual  charge  for  rates  and 
taxes. 

Now,  each  of  the  three  operations  mentioned  may  be  regarded  as 
comprising  two  subsidiary  and  distinct  operations,  viz.,  the 
allocation  of  energy  wasted  or  used,  or,  as  the  case  may  be,  of 
cost  incurred,  specifically  in  connection  with  a  particular  class 
of  customers  and  the  allocation  of  energy  wasted  or  used,  or  of 
cost  incurred,  without  special  relation  to  any  particular  class;  the 
former  kind  of  allocation  is  simple  and  generally  quite  easy;  the 
latter  is  very  difficult  and  sometimes  exceedingly  laborious. 

Until  comparatively  recently  the  author  thought*  that  it  was 
desirable  to  attempt  an  equitable  allocation  of  the  total  annual 
costs  of  an  undertaking  between  such  different  classes  of  cus- 
tomers as  those  taking  electric  supply  of  private  lighting, 
motors,  public  lighting,  and  traction;  also  that  by  comparing  the 
allocated  cost  of  each  class  with  the  income  derived  from  it  some 
useful  conclusions  might  be  arrived  at;  he  has  since  become  con- 
vinced, however,  that  equity  has  nothing  to  do  with  the  matter. 

The  proper  way  of  viewing  the  question  is  to  recognise  that  the 
total  annual  costs  of  an  undertaking  include  a  general  establish- 
ment charge  besides  the  actual  annual  costs  of  the  different 
classes  of  customers — the  actual  annual  cost  of  any  given  class 
of  customers  being  defined  as  the  amount  by  which  the  total 
annual  cost  of  the  undertaking  would  have  been  less  had  the 
class  of  customers  never  existed,  and  had  no  provision,  therefore, 
been  made  for  giving  supply  to  it. 

Just  as  the  total  annual  cost  of  an  undertaking  is  influenced 
mainly  by  the  liabilities  undertaken  for  giving  supply  as  and  when 
the  customers  generally  require  it,  so  in  regard  to  any  particular 
class  of  customers  the  cost  of  supply  is  mainly  determined  by  the 
liabilities  assumed  with  respect  to  it,  and  it  may  be  well  to 
briefly  discuss  now  some  of  the  characteristics  in  regard  to 
liabilities  of  the  four  classes  of  customers  previously  mentioned, 
viz.,  those  for  private  lighting,  motors,  public  lighting, 
and  traction.  The  liability  of  an  undertaking  towards  an 
individual  customer,  or  towards  a  class  of  customer,  depends  on — 
(1)  the  maximum  demand — possible  and  probable;  (2)  the  time 


*  As  he  believes  may  do  still. 


or  times  at  which  the  maximum  demand  occurs;  (3)  the  duration 
of  the  maximum  demand  or  of  a  demand  nearly  equal  to  the 
maximum;  (4)  the  degree  of  knowledge  possible  with  reference  to 
the  variations  of  the  demand  with  time;  and  (5)  the  periods,  if 
any,  during  which  the  supply  may  be  discontinued. 

in  the  case  of  ordinary  customers  for  lighting  experience  has 
proved  that  the  maximum  demand,  or  greatest  actual  rate  of 
supply,  of  almost  every  customer  is  considerably  less  than  the 
demand  possible  with  his  installation;  also  that  the  maximum 
demands  of  all  these  customers  are  by  no  means  simultaneous; 
the  net  result  being  that  the  maximum  load,  or  maximum 
demand,  on  the  works  is  from  45  to  65  per  cent  of  the  maximum 
possible  load;  thus  the  actual  liability  in  respect  to  provision 
of  plant  (and,  in  a  lesser  degree,  of  mains,  etc.),  and  in  respect 
to  capacity  of  running  plant,  is  very  much  less  than  the  apparent 
liability.  Again,  with  regard  to  the  predicated  class  of  cus- 
tomers, experience  has  demonstrated  that  the  time-load  curves 
of  one  year  are  very  similar,  except,  perhaps,  in  the  first  two  or 
three  years,  to  those  of  another,  and  that  a  time-table  of  actual 
liability  can  be  drawn  up  with  a  fair  amount  of  accuracy ;  such 
a  time-table  will  show,  of  course,  a  relatively  small  liability 
except  during  a  few  hours  daily  in  which  the  liability  will  rapidly 
increase  to  a  maximum  (variable  with  time  of  year),  and  then 
more  slowly  diminish.  Discontinuity  of  supply  to  private  cus- 
tomers for  lighting  is  usually  possible  without  these  suffering 
inconvenience  in  the  hours  of  broad  daylight,  but  is  not  possible 
during  the  hours  of  heavy  load;  henoe  work  on  mains  is  easily 
arrang-ed  for,  but  spare  plant  is  necessary  at  the  works,  and — on 
account  of  the  period  during  which  the  load  on  the  works 
exceeds  90  per  cent  of  its  maximum  value,  lasting  for  some  three 
hours  in  winter — the  plant  capacity  cannot  be  taken  at  an  over- 
load rate. 


ADVANTAGES  OF  MOTOR-DRlVEN  MACHINE 
TOOLS.* 

Among  the  advantages  cited  were  less  loss  in  distributing  power 
through  the  shop,  as  in  many  American  machine  shops  a  loss 
of  50  per  cent  has  been  recorded  in  the  shafting  and  belting. 
With  electric  driving  the  losses  are  somewhat  as  follow :  From 
engine  shaft  to  line,  6  per  cent;  lino  loss,  2  per  cent;  average 
motor  loss,  17  per  cent;  loss  between  motor  shaft  and  tool 
shaft,  5  per  cent,  assuming  single  pair  of  gears  on  chain  drive. 
Total  loss  engine  shaft  to  tool  shaft,  27  per  cent.  Shafting 
losses  are  constant,  while  with  electric  distribution  the  losses  are 
proportional  to  the  power  used.  Instances  were  given  of  a 
works,  entirely  equipped  with  electric  driving,  where  one  half 
the  power,  as  calculated  from  previous  experience  with  belt 
driving,  was  considered  necessary.  Moreover,  even  this  amount 
of  power  was  found  excessive,  as  the  generating  plant  was  never 
loaded  beyond  half  its  capacity,  so  that  the  shop  was  run  on  25 
per  cent  of  the  power  required  with  belt  driving.  With  regard 
to  capital  cost  opinions  differed,  but  in  the  opinion  of  the 
lecturer  the  cost  of  an  electrically-driven  factory  would  be  less 
than  with  belt  driving.  Among  other  advantages  would  be 
found  greater  output,  due  to  the  ease  with  which  maximum 
cutting  speed  could  be  maintained,  less  liability  to  accidents, 
as  belts  are  eliminated.  A  case  was  cited  where  a  shop  had  been 
partially  equipped  with  electric  driving  individual  motors,  the 
remainder  being  machines  grouiied  to  a  line  shaft.  Owing 
to  a  hot  bearing  on  the  main  shaft  twenty-three  machinists  and 
their  machines  were  stopped  for  twenty  minutes;  such  a  whole- 
sale stoppage  was,  the  lecturer  said,  quite  impossible  in  an 
electrically-driven  shop.  Owing  to  the  growth  of  American 
opinion  in  favour  of  independent  motor-driven  tools,  the  lecturer 
said  that  it  was  unlikely  that  shafting  and  belting  would  be 
considered  at  future  meetings  of  the  convention  :  this  tendency 
was  not  so  much  due  to  a  saving  in  power  consequent  upon  the 
elimination  of  shafting  as  to  the  greater  output  per  machine 
owing  to  the  flexibility  and  convenience  of  the  new  method; 
while,  in  addition,  there  was  the  absence  of  dirt  and  non-inter- 
ference with  the  lighting,  both  important  but  generally  under- 
estimated factors  in  works  organisation. 


Telephone  Purchase. — The  Select  Committee  appointed  to 
consider  the  agreement  between  the  Post  Office  and  the  National 
Telephone  Company  issued  their  report  on  the  1st  inst. 
The  recommendation  is  that,  with  certain  modifications,  the 
purchase  should  be  approved  by  the  House  of  Commons.  If 
approved,  the  agreement  will  come  into  force  on  the  31st  inst., 
and  the  transference  of  the  national  telephone  service  to  the 
State  will  be  on  the  31st  December,  1911.  There  are  a  number 
of  clauses  safeguarding  the  treatment  of  servants  of  the  old 
company. 


*  Parjer  read  to  the  National  Machine  Tool  Builders'  Association  at  Washington, 
D.C.,  U.S.A.,  by  Mr.  G.  H.  Condict. 


August  11,  1905]  THE    PRACTICAL  ENGINEER. 


231 


be  employed  without  introducing  an  inconveniently  long 
rigid  wheel  base. 

Each  group  of  wheels  is  capable  of  movements  inde- 
pendent of  the  other,  and  although  the  total  wheel  base  of 
the  engine  may  amount  to  what  in  other  types  would  be 
considered  excessive,  if  not  impossible,  no  difficulty  is 
experienced  in  traversing  ordinary  curves  on  the  regular 
main-line  sections.  The  locomotive  illustrated  was  built 
at  the  Schenectady  works  of  the  American  Locomotive  Co. 
for  heavy  service  on  mountain  grades  on  the  Baltimore 
and  Ohio  Railroad.  It  was  sent  to  the  St.  Louis  Exhibition, 
of  1904,  where  it  created  widespread  interest  among 
engineers  from  all  parts  of  the  world.  It  possesses  a 
unique  character  in  that  it  was  the  first  articulated 
locomotive  regularly  employed  on  an  American  railroad. 
The  design  was  worked  out  on  a  basis  of  power  capacity 
sufficient  for  the  task  of  hauling  trains  of  50-ton  cars, 
weighing  in  the  aggregate  2,222  tons  loaded,  up  a  grade 
of  1  per  cent  on  straight  track  at  a  speed  of  10  miles  per 
hour,  given  fine  weather  and  dry  rails,  and  the  engine 
working  compound,  with  resistance  taken  at  31'5  lb.  per 
ton.  Curves  of  30  deg.  and  20  deg.  reverse  curves,  without 
tangents  between  them,  were  also  included  in  the  data 
worked  upon.    The  engine  was  submitted  to  trials  before 


This  was  necessary  on  account  of  the  flexibility  of  the 
wheel  base. 

The  boiler  is  supported  at  the  front  end  on  a  sliding 
support,  allowing  of  lateral  and  longitudinal  motion, 
providing  for  expansion  and  contraction  of  the  shell,  and 
for  side  movements  when  rounding  curves.  There  is  also 
a  sliding  support  for  the  boiler,  with  lateral  and  longitu- 
dinal motion,  located  between  the  first  two  pairs  of 
coupled  wheels  in  the  front  engine.  In  this  case  the 
support  is  adjusted  to  receive  the  weight  of  the  boiler  only 
when  inequalities  in  the  road  are  encountered. 

The  valve  gear  is  of  the  Walsehaert  type  throughout, 
with  piston  valves  10  in.  diameter  for  the  high-pressure 
and  double-ported  slide  valves  for  the  low-pressure 
cylinders.  The  compound  system  employed  is  that  known 
as  Mellin's,  and  only  one  intercepting  valve  is  employed. 
The  dimensions  of  this  enormous  locomotive  are  as 
follow  :  — 

Cylinders — high-pressure,  20  in.  diameter;  low-pressure, 
32  in.  diameter  ;  piston  stroke,  32  in.  ;  coupled  wheels, 
4  ft.  S  in.  diameter  ;  wheel  base  (rigid),  9  ft.  ;  total  for 
engine,  30  ft.  8  in. ;  boiler  heating  surface  (tubes),  5,366 
square  feet  ;  firebox,  219  square  feet;  total,  5,585  square 
feet;  grate  area,  72  square  feet;  working  steam  pressure, 


Fig.  3. — COMPOUND   "ARTICULATED"  FREIGHT  LOCOMOTIVE:   BALTIMORE  AND  OHIO  RAILROAD. 


being  sent  to  the  exhibition,  and  was  found  to  give 
excellent  results  so  far  as  the  tests  were  carried  out.  It 
has  since  demonstrated  its  ability  to  perform  what  was 
claimed  for  it  in  regular  service,  under  normal  conditions. 

The  four  cylinders  are  arranged  with  the  high-pressure 
pair  driving  the  rear  group  of  wheels,  and  the  low-pressure 
driving  the  leading  group.  Steam  is  taken  from  the  dome 
as  it  passes  through  a  supply  pipe  to  the  high-pressure 
cylinders,  the  pipe  encircling  the  outside  of  the  boiler,  as 
seen  in  the  illustration.  The  steam  piping  between  the 
high-pressure  cylinders  and  the  forward  low-pressure  pair 
is  9  in.  diameter,  and  is  fitted  with  a  ball  joint  at  the 
back  end  and  a  sliding  joint  ;  also  a  ball  joint  at  the 
front  end,  where  it  communicates  with  the  steam  chests 
of  the  low-pressure  cylinders.  This  arrangement  gives  the 
required  amount  of  flexibility  for  the  piping,  and  allows 
of  30  deg.  curve  being  traversed  by  the  engine  without 
risk  to  the  pipes.  An  articulated  joint  of  cast  steel  and 
of  substantial  design  is  provided  between  the  front  and 
rear  engine  frames.  The  front  set  are  also  fitted  with 
cast-steel  supporting  hinges,  constructed  in  such  a  way 
that  in  the  event  of  undue  strain  being  thrown  upon  the 
articulated  joint  the  supports  would  give  way,  thus  saving 
a  more  serious  breakdown. 

The  valve  motion  of  the  low-pressure  cylinders  is  flexibly 
arranged  by  means  of  long  lifting  rods,  with  a  compound 
hinge  joint  at  the  top,  and  a  ball  joint  at  the  bottom. 


235  lb.  per  square  inch ;  weight  loaded  (without  tender), 
149 j  tons  (all  available  for  adhesion).  The  tender  runs 
on  two  four-wheeled  trucks,  and  carries  13  tons  of  coal 
and  7,000  gallons  of  water.  The  total  weight  of  engine 
and  tender  in  working;  order  is  about  213  tons. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  3rd  August, 
1905  :— 

Belfast. — First  class  :  J.  Paisley,  J.  1*.  Keruagb.au.  Second  class  : 
C.  J.  Curry,  W.  G.  Smiley. 

Cardiff. — First  class:  A.  H.  Corns,  E.  Pearse,  H.  F.  Vaughan,  S. 
De  la  Haye.  Second  class  :  E.  E.  Alder,  G.  Edwards,  E.  P.  Williams, 
G.  0.  Hill. 

Glasgow.  —First  class  :  J.  McB.  Cullen.  Second  class  :  J.'Farquhar- 
son,  G.  Lawson,  J.  Warnock,  J.  Morrison. 

Leith. — First  class :  G.  R.  Gibson.  Second  class  :  T.  C.  Lockie,  J. 
Laird. 

Liverpool. — First  class  :  J.  Roberts,  F.  B.  Uren,  A.  R.  Kyle,  J.  H. 
Jones,  E.  H.  Cookson,  W.  Cooper,  E.  A.  Crennell.  Second  class  :  H.  N. 
A.  Slimming,  W.  J.  Henning,  F.  Tilley,  J.  A.  Calderhead,  E.  H. 
Bicknell. 

London. — First  class  :  F.  J.  Harrison,  W.  R.  Cowan,  P.  Kirkaldv. 
Second  class  :  J.  H.  Philp,  C.  F.  Barclay,  T.  iff.  Fiulayson,  F.  C.  Pavitt, 
W.  D.  Niven,  R.  W.  Lane. 

North  Shields. — First  class ;  W.  P.  Cook.  Second  class :  T. 
Stewart,  A.  Heavisides,  H.  Stephenson,  T.  A.  Bertram,  G.  W.  Johnson. 

Southampton.— Second  class :  J.  S.  Page,  W.  B.  Barnes,  C.  W. 
Edwards. 
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CONDENSING  PLANT  DESIGN. 


The  engineers  of  modern  power  stations  have  to  be  con- 
tinually on  the  watch  for  ways  of  reducing  the  working 
expenditure  of  the  station,  and  hence  the  present  demand 
for  condensing  plants.  It  used  to  be  the  custom,  and  is 
yet  in  many  stations,  to  allow  the  steam,  after  having  done 
its  work  in  the  engines,  to  pass  away  into  the  atmosphere, 
carrying  with  it  all  the  heat  contained  in  it,  and  this  is  no 
small  quantity  when  we  consider  that  each  pound  of  steam 
at  atmospheric  pressure  contains  1,178  thermal  units;  so 
that  in  a  station  where  the  duty  is,  as  I  have  assumed  in 
the  plant  described  in  this  article,  35,000  lb.  of  steam  per 
hour,  this  means  an  hourly  loss  of  41,250,000  thermal  units. 
Now,  allowing  for  a  poorer  class  of  coal,  say,  one  with  a 
calorific  power  of  15,000  thermal  units,  the  above  then  gives 
us  a  loss  equivalent  to  about  2,7501b.  of  coal  per  hour  or 
about  1^  tons.  Taking  coal  at  lCs.  per  ton,  this  gives  20s. 
per  hour,  or  £144  per  week  of  six  days.  The  above  figures, 
then,  give  us  an  idea  of  the  money  wasted  by  exhausting  to 
atmosphere,  and  show  clearly  that  a  great  saving  may  be 


condensed  water  and  air.  For  this  article  the  design  of  a 
surface  plant  has  been  taken,  showing  the  chief  features  of 
it,  as  well  as  a  few  of  the  simpler  calculations.  To  start 
with,  it  is  assumed  that  the  duty  is  35,000  lb.  of  steam  per 
hour;  also,  that  the  type  of  plant  settled  upon  is,  viz.,  one 
cylindrical  surface  condenser,  one  set  of  three-throw  electric- 
driven  air  pumps  (Edwards  type),  and  one  centrifugal 
circulating  pump. 

Condenser. — To  obtain  a  neat  make  of  condenser,  we 
decide  to  make  the  length  about  1\  times  the  diameter. 
The  cooling  surface  has  now  to  be  found,  and  a  very 
satisfactory  rule,  in  practice,  is  to  allow  one  square  foot  of 
cooling  surface  for  every  10  lb.  of  steam  to  be  condensed  per 
hour.  The  above  rule  is  found  simply  by  experience.  We 
might  attempt  calculations,  by  assuming  rates  of  flow  of 
beat  through  the  metal  of  the  tubes,  and  rates  of  carrying 
this  away,  but  it  is  known  pretty  well  that  no  accurate 
information  can  be  gathered  as  to  the  rate  at  which  the 
steam  particles  approach  the  tube  surface.  To  give  calcula- 
tions, therefore,  would  only  confuse  one,  and  would  certainly 
be  very  unpractical. 


Fit),  l. 


effected  by  using  as  much  of  the  heat  in  it  as  possible. 
With  the  very  best  types  of  condensing  plaut,  it  is  not 
possible  to  attain  anything  like  a  high  efficiency,  because 
power  is  needed  to  drive  the  air  pumps  and  circulating 
pumps  ;  also  it  is  absolutely  necessary  that  the  exhaust  steam 
should  be  condensed,  thus  losing  966  thermal  units  per 
pound  of  steam.  However,  by  using  the  most  efficient  pumps 
and  keeping  the  temperature  of  the  condensed  steam  as 
high  as  possible,  there  is  always  a  fair  saving,  provided  the 
plant  in  the  station  is  not  too  small;  it  is  obvious  that 
there  will  be  a  size  of  station  smaller  than  which  it  would 
not  pay  to  instal  a  condensing  apparatus. 

There  are  three  types  of  condensing  plants  in  use,  surface, 
jet,  and  evaporative— the  first  type,  however,  being  preferred 
most,  not  that  it  is  more  efficient  than  the  jet  type  (it  is 
not  so  efficient),  but  that  since  the  condensed  and  condensing 
water  do  not  mix,  the  condensed  water,  from  which  the  oil 
lias  been  separated,  when  it  was  in  the  form  of  steam,  is  avail- 
able again  for  feed  use.  Again,  in  parallel  jet  types,  much 
larger  air  pumps  are  necessary,  since  in  this  case,  these 
have  to  deal  with  the  condensing  water  as  well  as  with  the 


For  a  duty  of  35,000  lb.  of  steam  per  hour,  then,  the 
surface  will  be  3,500  square  feet. 

Trying  10ft.  as  the  distance  between  the  tube  plates,  i.e., 
the  length  of  the  tubes  exposed  to  the  steam,  and  using  §  in. 
externa]  diameter  tubes,  we  next  find  the  number  of  tubes 
required. 

Outside  surface  of  1  ft.  of  f  in.  tube  is— 

x  v  x  12  =  -1963  square  feet. 
144 


|  in. 


Outside  surface  of  10  ft.  of  f  in 


tube  is — 
=  1-963  square  feet. 

Therefore,  the  number  of  tubes  necessary  is — 
3500 


1-963 


=  1780. 


Allowing  30  per  cent  of  the  tube  plate  area  for  steam 
space— (/  e  ,  the  outside  tubes  enclose  70  per  cent  of  plate 
area),  and  drawing  the  tube  plate  to  a  large  scale  to  make 
sure  that  the  tubes  foul  nothing,  we  find  5  ft.  to  be  a 
suitable  diameter  for  the  shell. 


August  11,  1905]  THE    PRACTICAL  ENGINEER. 


233 


Allowing  about  2  ft.  6  in.  for  the  water  and  return  heads' 
we  would  thus  have  the  leugth  1\  times  the  diameter,  as 
we  wished.  Coming  to  the  thickness  of  the  shell,  we  make 
it  just  sufficiently  thick  (|  in.  in  this  case)  to  ensure  a  sound, 
uniform,  aud  sufficiently  rigid  casting.  In  a  condenser  tbe 
internal  pressure  is  about  6  lb.,  say,  while  the  external  is 
151b.  atmospheric ;  so  that  the  metal  of  the  shell  has  only  a 
compressive  stress  of  about  9  lb.  Condensers  are  tested  to 
30  lb.  per  square  inch  to  detect  any  flaws  in  the  castings. 


Fig.  2. 

The  steam  inlet  to  the  condenser  is  made  the  same  size  as 
the  exhaust  main,  which  joins  it  from  the  engines.  If,  of 
course,  this  be  considered  much  too  small,  the  opening 
would  be  enlarged,  to  allow  a  velocity  to  the  steam  of  about 
600  ft.  per  second. 

Before  determining  the  size  of  the  circulating  water 
openings,  it  is  necessary  to  know  how  much  water  has  to 
pass  through  these  in  a  given  time.  This  is  fixed  always  by 
the  centrifugal  pump  makers  on  being  acquainted  with  the 
duty  and  size  of  the  condenser. 


In  this  case,  it  would  be  about  3,000  gallons  per  minute ; 
3,000  gallons  per  minute  is 


3000 
6-25 


=  480  cubic  feet  per  minute. 


Allowing  the  water  a  velocity  of  600  feet-minutes,  we 
find  area  of  opening  to  be 

6~0~6  =   ^  scIuare  f°ot  =  115*2  square  inches. 
Diameters  of  openings  are  12  in. 

In  fig.  1  A  is  the  condenser  shell  with  the  steam  opening 
at  the  top  21  in.  in  diameter,  M  are  cleaning  doors,  and  L  is 
the  air  pump  suction  branch,  E  is  a  half  supporting  plate, 
\  in.  thick,  made  of  galvanised  iron,  and  fixed  by  \  in.  brass 
bolts  to  snugs  on  the  sides  of  the  shell,  D  are  the  tube 
plates,  1  in.  thick,  made  of  best  rolled  brass,  with  perfectly 
flat  surfaces.    Two  methods  of  fixing  these  to  the  condenser 


are  shown  in  figs.  3  and  4.  In  fig.  3  the  bolts  pass  through 
shell,  tube  plate,  and  water  head,  while  in  fig.  t  the  tube 
plate  lies  in  a  recess,  turned  in  the  flange  of  the  shell,  and 
the  bolts  pass  only  through  the  flanges  of  the  shell  and 
water  head. 

The  tubes  T  are  solid  drawn  brass,  turned  on  the  outside, 
and  when  expanded  into  the  tube  plates  are  very  easily 
split.  G.  are  perforated  baffle  plates  for  directing  the  course 
of  the  steam.  These  are  made  of  sheet  brass,  16  L.S.G. 
thick,  have  holes  in  them  1 J  in.  diameter,  and  are  turned 
up  at  the  edges  to  prevent  the  steam  passing  down  between 
tbe  shell  and  the  outside  tubes.  They  are  held  to  the 
ledges  on  which  they  are  shown  resting  by  |  in.  brass  bolts. 
S  is  a  stout  cast-iron  cross  bar  to  support  the  tube  plates  at 
the  centre.  Fig.  5  shows  the  method  of  fixing  the  plate  to 
this  bar,  and  to  the  return  head. 


Fm,  4. 

Fig.  2  shows  in  detail  how  the  tubes  are  packed  ;  tape 
packing  (soaked)  are  first  placed  in  the  screwed  recess  round 
the  tube  with  a  tool  specially  made  for  this,  and  the  brass 
ferrules  V  are  then  screwed  hard  in  by  an  ordinary  screw 
driver.  The  tube  plates  are  bored  together,  one  being- 
marked  off  to  the  drawings,  and  the  other  clamped  to  it ; 
multiple  drills  are  used,  boring  10  holes  at  a  time. 

The  circulating  water  entering  by  the  top  opening  of  the 
water  head  B  cannot  pass  to  the  bottom  opening,  except  by 
way  of  the  top  nest  of  tubes,  down  through  openings  in  the 
central  web  of  the  return  head,  and  back  through  the 
bottom  nest  of  tubes.  R  are  inspection  doors,  with  glass 
windows,  to  view  the  inside.  The  passage  of  the  steam  is 
shown  in  fig.  1  by  aiTows. 

Air  Pumps. — The  Edwards  type  of  air  pump  being  the 
one  most  in  demand,  as  the  simplest  and  most  efficient,  is 
the  one  chosen  for  this  article. 


: 

Fio.  5. 

Fig.  6  shows  one  of  these  pumps  iu  section.  Examina- 
tions of  these  pumps,  after  working  for  some  time,  show 
that  there  is  a  considerable  variation  of  pressure  on  the 
bearings,  but  the  efficiency  increases  steadily  for  some  time 
after  a  new  set  is  started.  We  allow  0-6  cubic  foot  of  air- 
pump  volume  for  each  pound  of  steam  condensed  per 
revolution. 
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We  want  the  revolutions  to  be  somewhere  about  150  per 
minute;  35,0001b.  of  steam  per  hour  is 

35"000         o  cqh  i  *.• 
  =  3-bMb.  per  revolution, 

60  x  150 

3'88  x  0'6  =  2-33  cubic  feet  of  air-pump  volume  required. 
Taking  stroke  of  8  in.,  then  total  area  of  pumps 

=  2  3  3      f=3 -5  square  feet. 

Tin's  area  will  require  to  be  divided  into  three  buckets, 
giving  us  1*16  square  feet  as  the  area  of  each  bucket,  cor- 
responding to  a  diameter  of  15  in. 

In  calculating  the  various  parts  we  use  a  load  of  25  lb. 
per  square  inch  of  bucket  area  ;  not  that  this  is  ever  likely 


Fio.  6. 


to  be  reached  in  ordinary  work  (15  lb.  would  be  quite  large 
enough  as  a  load  for  this),  but  to  have  the  pump  made 
strong  enough  for  doing  circulating  work  if  need  be. 

Total  load  on  one  bucket  is  176  x  25  =  4,4001b.  We 
allow  a  stress  of  4,000  lb.  per  square  inch  on  bucket  rod, 

4400       .  .  .    .  .    ,  -  ' 

giving  -^qqq  =  1*1  square  inches  as  required  area,  cor- 
responding to  1  in.  diameter  at  smallest  part,  so  that  main 
diameter  of  rod  would  be  1  ^  in.  nearly. 

The  bucket  rod  is  usually  of  mild  steel,  having  some- 
times, however,  a  gun-metal  liner ;  the  bottom  end  of  the 
rod  and  the  bucket  is  shown  in  fig.  7.  The  rod  is  screwed 
into  both  parts  of  the  bucket  and  locked  by  the  brass  nut  at. 
the  top,  which  iu  turn  is  locked  by  a  small  screwed  dowel 
pin. 


Both  the  top  and  bottom  halves  of  the  bucket  are  in  this 
case  of  cast  iron,  being  fitted  together  as  shown.  Sometimes 
a  gun-metal  liner  is  used  as  the  rubbing  surface,  but  cast 
iron  is,  I  think,  preferable.  Gun  metal  may  resist  the 
corrosive  action  of  the  water  better  than  cast  iron,  but  if  the 
gun-metal  liner  is  a  good  fit  for  the  pump  barrel  when  cold, 


Fio.  7. 

it  stands  to  reason  that  raising  its  temperature  by  20  deg. 
or  so  must,  on  account  of  its  high  coefficient  of  expansion, 
cause  great  friction  between  it  and  the  barrel.  The  angle 
at  the  bottom  of  the  bucket  is  25  deg. 

The  barrel  is  made  of  gun  metal,  and  has  ports  all  round 
near  the  bottom  for  the  passage  of  the  water  and  air. 

The  delivery  valves  are  shown  in  detail  iu  figs.  9  and  10. 
Fig.  9  shows  the  Dermatine  (rubber)  type,  and  fig.  10  the 
Kinghorn  type,  consisting  of  three  gun-metal  circular  discs, 
each  ^  in.  thick,  overlapping  each  other.  The  central  holes 
of  each  are  T\  in.  larger  in  diameter  than  the  boss  on  the 
valve  guard,  and  the  total  area  of  the  valves  is  one-third 
that  of  the  bucket. 

Notice  the  delivery  plate  sleeve  fits  and  passes  well  up  the 
inside  of  the  hot-well  stuffing  box,  also  the  grooves  in  the 
sleeve  to  act  as  water  seals.  When  the  pump  is  working 
the  water  must  rise  up  to  the  centre  line  of  the  hot-well 
before  passing  away  (a  bridge  on  the  discharge  box  not 
shown  effects  this),  so  that  there  is  a  water  seal  of  2  in.  head 


Fio.  8.  Fios.  9  and  10. 


to  prevent  air  passing  up  between  the  hot-well  cover  and  the 
delivery  plate  sleeve,  then  down  the  bucket  rod  to  the  pump. 

The  crosshead  is  of  the  ordinary  type  ;  the  body  is  of 
cast  steel,  with  detachable  cast-iron  slippers  run  with  white 
metal,  which  forms  the  bearing  surface. 

The  connecting  rod  is  four  cranks  long,  the  big  end 
being  shown  in  detail  in  fig.  8.  The  bushes  in  this  end  are 
in  halves  and  are  of  brass  j  they  are  kept  in  position  by  the 
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bolts.    The  bolts  are  stressed  to  5,000  lb.  per  square  inch, 

2200 


so  that  area  of  each  bolt  is 


5000 


•44  square  inch,  giving 


|  in.  as  the  smallest  diameter ;  the  main  diameter  is  then 
|in.  The  reason  for  having  the  bolts  reduced  as  in  fig.  8 
is  that  if  an  excessive  stress  comes  on  them  this  uniform 
reduced  part  will  stretch  in  either  direction,  thus  causing  a 
slackness,  where  without  any  reduction  in  diameter  might 
have  been  a  serious  smash. 

To  get  thickness  of  connecting-rod  cap,  the  load  is  taken 
as  being  applied,  neither  uniformly  distributed 

(BM  .  -  ) 

nor  at  the  centre 

W  I 
6 


but  partly  both,  so  that  for  bending  moment  1  take 
where  /  is  distance  between  bolts. 


4400 


5-25 


2-25  x  d* 


where  d  =  thickness, 

.  '.  d  =  1 J  in. 

Crank  Shaft. — In  finding  the  diameter  of  the  crank  shafr, 
there  is  both  a  twisting  and  a  bending  moment  to  consider. 
Twisting  moment 

=  2200  x  4  =  8800  inch-pounds. 
Bending  moment  of  crank  thrust  about  the  main  bearing 

=  2200  x  14  in.  =  31000  inch-pounds. 
Equivalent  twist 

=  31000  +  J  31 OOO2  +  2-^OU2 

=  63200  inch-pounds. 
Shaft  modulus  for  twist 

=  —  d3  ft 
16  J 

Taking  /<  as  90001b. 


d3 


:  d 


63200  x  16 
7T  x  9000 
3-25  in. 


=  36, 


We  only  allow  a  surface  pressure  on  the  crank  pin  of 
6001b.  per  square  inch. 
Total  surface  therefore  is 


7 "3  square  inches. 


=  2-25. 


4'9  square  inches. 


4400 
600 

Therefore  length  of  crank  pin  is 
7-3 

3  25 

On  crosshead  pin  we  allow  a  surface  pressure  of  900  lb. 
per  square  inch,  say,  then  area  required  is 

440C 
900 

Size  of  pin  will  be  1\  in.  diameter  x  2  in.  long. 

The  air-suction  branch  is  shown  on  right-hand  side,  fig.  6, 
with  an  arrow  entering  ;  the  bottom  of  the  opening  should 
always  be  a  little  higher  than  the  bottom  of  the  ports  in  the 
barrel. 

On  the  left-hand  side  is  a  2  in.  diameter  relief  valve,  which 
is  designed  to  open  on  the  slightest  increase  of  pressure. 
Each  pump  is  also  fitted  with  a  bye-pass  valve  (not  shown) 
from  the  bottom  of  pump  to  the  top  of  the  barrel.  When 
the  pumps  are  twin  or  three-throw,  the  one  pump  discharges 
into  its  neighbour,  the  last  pump  having  a  discharge  box,  on 
top  of  which  is  a  large  air  vessel  to  give  a  steady  flow.  Any 
sediment  which  may  gather  in  the  pumps  can  be  cleaned  out 
by  unscrewing  the  plug  at  the  bottom.    An  important 


feature  of  these  pumps  is  that  the  valves  can  be  replaced 
while  the  pump  is  working. 

On  the  shaft  of  the  driving  motor  is  a  pinion  with  leather 
teeth  about  6  in.  broad;  this  gears  with  a  cast-iron  wheel  on 
the  end  of  the  crank-shaft,  the  ratio  of  gear  being  kept  about 
6  to  h 


HEATING   BUILDINGS  BY  STEAM. 


While  the  warming  of  buildings  has  not  received  the 
attention  in  this  country  which  the  climatic  conditions  have 
rendered  imperative  in  America,  it  is  yet  becoming  much 
less  common  to  find  a  building  planned  without  some 
provision  for  wanning  other  than  open  fires.  Such 
provision  may  be  by  hot  water,  hot  air,  or  steam. 

Speaking  generally,  the  first  named  is  more  especially 
suitable  for  buildings  of  moderate  size  and  not  of  great 
height — in  which  latter  case  the  pressure  or  head  of  water 
on  the  apparatus  becomes  excessive.  As  hot-water  heating- 
lias  been  in  this  country  the  most  generally  adopted,  and 
its  points  and  limitations  are  fairly  well  known,  it  is  not 
considered  necessary  in  the  small  space  available  to  more 
than  mention  it. 

Steam  Heating. — There  is  little  doubt  that  heating  by 
steam  has  suffered  a  good  deal  from  the  initial  mistakes 
of  its  earlier  exponents,  when  little  regard  to  method  in 
running  mains  was  paid,  and  comparatively  high  pressures 
were,  as  a  consequence,  necessarily  employed  to  obtain 
circulation,  these  high  pressures  giving  too  high  a 
temperature  to  the  heating  surfaces,  with  the  result  that 
the  air  was  dried  as  well  as  warmed.  Steam  pressures 
for  heating  purposes  should  be  low,  in  order  that  the 
temperature  of  the  heated  surfaces  may  be  kept  at  such  a 
degree  as  not  to  abstract  too  much  moisture  from  the  air. 

Steam  heating  for  high  buildings,  for  groups  of  buildings 
considerably  scattered  or  distant  from  the  source  of  supply, 
also  for  factories  where  steam  is  already  employed  for 
power,  presents  many  advantages  over  hot-water  heating. 

A  system  known  as  the  "  atmospheric  "  system  is  now 
well  established,  which  has  much  to  recommend  it  as 
compared  with  ordinary  methods  of  heating.  The  steam 
can  be  circulated  at,  or  even  under,  the  pressure  of  the 
atmosphere ;  the  temperature  of  all  radiators  is  under 
control ;  and  the  fact  that  the  circulation  is  quite  inde- 
pendent of  the  pressure  of  the  steam  makes  exhaust  or 
waste  steam  from  engines  equally  as  efficient  for  heating- 
purposes  as  live  steam.  While  exhaust  steam  had 
previously  been  used  for  heating,  its  use  had,  before  the 
introduction  of  this  system,  always  necessitated  the 
carrying  of  more  or  less  back  pressure,  in  order  to  obtain 
a  circulation,  which,  however,  is  not  now  the  case,  and 
this  fact  renders  the  system  particularly  valuable  for 
institutions  generating  their  own  electric  current  for 
lighting,  etc. ;  also  for  factories  having  steam  power  for 
manufacturing  purposes. 

General  Remarks  and  Data. — In  investigating  the  subject 
of  steam  heating  a  table  of  the  properties  of  saturated 
steam  will  be  found  invaluable.*  Here  we  observe  that 
at  atmospheric  pressure  (14' 7  lb.  absolute)  the  sensible 
temperature  of  the  steam  is  212  deg.  Fah.,  but  that  each 
pound  weight  of  steam  also  contains  966  B.T.U.  (latent 
heat),  which  will  be  available  for  heating  when  the  steam 
is  condensed.  We  also  observe  that  the  lower  the  pressure 
the  greater  this  latent  heat  becomes. 

It  should  be  here  stated  that  the  British  thermal  unit 
represents  the  amount  of  heat  which  will  raise  1  lb.  weight 
of  water  (at  39  deg.  Fah.)  through  1  deg.  Fah.  This  unit 
gives  the  heating  engineer  a  convenient  standard  by  which 
to  determine  the  amount  of  heat  necessary  to  be  put  into 
a  room  in  order  to  maintain  the  required  temperature,  all 
losses  being  calculated  in  these  units,  as  well  as  the  value 
of  the  heating  surface. 

*  See  The  Practical  Engineer  Pocket  -book 
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The  radiating  value  of  surfaces  depends  on  the  difference 
between  the  temperature  of  the  surface  and  that  of  the 
room.  A  pipe  containing  steam  is  found  to  radiate,  on 
the  average,  1*8  thermal  units  per  square  foot  of  surface 
per  hour  per  degree  of  difference  between  the  temperature 
of  the  steam  and  that  of  the  room,  when  the  latter  is 
maintained  at  about  60  deg.  Fah.,  and  nnder  normal  con- 
ditions as  regards  air  change.  From  this  we  can  calculate 
the  condensation  per  square  foot  per  hour  by  the  formula  : 


C  = 


(S  -  t)  1-8 
H 


when  C  =  condensation  per  square  foot  per  hour,  in  pounds, 
S  =  sensible  heat  of  the  steam, 
t  —  temperature  of  the  room, 
H  =  latent  heat  of  the  steam. 

Determination  of  Heating  Surface. — In  ascertaining  the 
amount  of  surface  required  for  warming  any  room,  it  is 
not  enough  merely  to  take  out  the  cubical  content  of  the 
room  and  calculate  therefrom.  The  heat  loss  depends  not 
only  on  the  size,  but  also  on  location — the  exposed  wall 
surface,  glass  surface,  etc.  These  losses  may  be  taken 
at  per  hour  :  — 

Glass  (G)— 

In  windows  :  1  B.T.U.  per  square  foot  of  surface  per 

degree  difference. 
In  roof  :  LI  B.T.U.  per  square  foot  of  surface  per 
degree  difference. 
Walls  (W)  (external  only),  brick — 

9  in.  thick  :  45  B.T.U.  per  square  foot  of  surface  per 

degree  difference. 
14  in.  thick  :  *3  B.T.U.  per  square  foot  of  surface  per 

degree  difference. 
18  in.  thick  :  "26  B.T.U.  per  square  foot  of  surface 
per  degree  difference. 
The  "  degree  difference "  in  these  cases  being  between  the 
external  and  internal  air  temperatures  (D). 

In  speaking  of  1  B.T.U.  as  being  capable  of  raising  1  lb. 
of  water  1  deg.  Fah.,  we  might  add  that  the  same  amount  of 
heat  will  raise  55  cubic  feet  of  air  1  deg.  Fah.    Now,  if  we 
know  the  cubic  feet  of  air  (A)  passing  into  any  room  in  one 
A 

hour,  —  x  D  will  give  the  thermal  units  required  for 
55 

warming  the  air,  and  the  addition  to  this  of  the  thermal 
units  required  to  replace  the  heat  transmitted  through  wall 
and  glass  surfaces  will  give  the  total  B.T.U.  required  per 
hour.  Then  the  heating  surface  required  will  be  obtained 
thus — 

B.T.U. 


H.S.  - 


1-8  (S- 1)' 


or  the  full  formula  would  be 


H.S.  in  sq.  ft.  = 


/A  \ 

\55  *  D)  +  (G  x  factor)  +  (W  x  factor) 


(S  -  t)  1-8 


Allowances  must  be  made  for  heat  losses  through  roof  in 
top  rooms,  and  through  floors  when  there  is  a  free  blow 
beneath,  or  apartments  not  heated.  Ceilings  and  floors  can 
generally  be  neglected  in  calculating  heating  surfaces. 

The  Atmospheric  Steam  Heating  Company  Limited, 
Gray's  Inn  Road,  are  specialists  in  this  system,  which  has 
proved  itself  very  effective,  whilst  the  cost  is  low. 


Sale  of  Ordnance  Maps. — The  Board  of  Agriculture  and 
Fisheries  are  prepared  to  receive  ajiplieations  from  wholesale 
firms,  who  are  not  themselves  producers  of  maps,  for  appoint- 
ment as  wholesale  agents  for  the  sale  of  the  1  in.  and  smaller 
scale  maps  published  by  the  Ordnance  Survey.  Communications 
on  the  subject  should  be  addressed  in  writing  to  the  Secretary, 
Board  of  Agriculture  and  Fisheries,  4,  Whitehall  Place,  London, 
S.W. 


THE  GROWTH  OF  LARGE  GAS  ENGINES  ON 
THE  CONTINENT.* 

( Continued  from  page  198. J 

Niirri&erg  Engines. — The  "  Vereinigste  Maschineu  Fabrik 
Augsburg  and  Masehincnbau  Gresellschaft  Niirnberg"  has  always 
devoted  itself  to  the  construction  of  high-power  engines  and  won 
a  well-earned  reputation.  The  experience  and  practice  acquired 
in  this  construction,  as  also  the  use  of  powerful  and  improved 
tools,  placed  this  company  in  the  best  position  for  constructing 
large  gas  engines.  This  company  quickly  discovered  that  the 
us©  of  the  single-acting  engine,  whose  dimensions  were  being 
increased  and  cylinders  multiplied  in  order  to  obtain  sufficiently 


Fio.  29.— Circular  Slide  Valve  fixed 
to  Stem  of  Inlet  Valve. 


Fig.  30. — Governor  acting  on 
Stroke  of  Inlet  Valve. 


powerful  engines  for  modern  requirements,  was  only  transitive, 
the  space  occupied,  the  enormous  weight,  and  low  efficiency  of 
these  types  of  engines  being  defects  which  caused  them  to  be 
abandoned  in  favour  of  the  double-acting  type.  Still,  for  small 
powers,  up  to  175  horse  power,  the  Niirnberg  Company  makes 
the  single-acting  engine,  and  even  of  double  this  power,  if 
necessary,  by  using  twin-cylinders  side  by  side.  This  company, 
moreover,  commenced  to  construct  these  in  1889. 

Fig.  9  shows  the  way  in  which  the  piston  and  the  exhaust 
valve  arc  cooled  in  large  single-acting  engines  of  the  Niirnberg 
type,  whose  present  construction  differs  slightly,  as  regards  the 
valve  gear,  from  what  is  shown  in  this  section.  The  circular 
slide  valve  which  regulates  the  air  and  gas  inlet  is,  in  the 


Fio.  31.— Pistnn 

new  valve  gear,  fixed  to  the  stem  of  the  inlet  valve,  as  in  fig.  29, 
which  is  a  diagrammatic  representation  of  this  arrangement.  In 
fig.  9  it  is  seen  that  this  slide  valve  was  independent.  Its 
motion  was  regulated  by  the  governor,  whilst  in  the  present 
arrangement  the  governor  acts  on  the  stroke  of  the  inlet  valve, 
increasing  or  reducing  it  as  slipwn  in  fig.  30.  The  variation  of 
the  travel  of  the  inlet  valve  is  effected  by  the  displacement 
of  the  fulcrum  of  the  operating  lever  L.  This  fulcrum  is  formed 
by  a.  roller  r,  attached  to  the  governor  by  means  of  a  rod  T. 

*  Abstract  of  a  paper  read  before  the  Institution  of  Mechanical  Engineers,  at 
Liege,  by  M.  Kodolphe  E.  Mathot,  on  June  19tb,  1905. 
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In  order  to  prevent  the  accumulation^  of  .surplus  oil  and  dirt, 
the  seat  of  the  exhaust  valve  has  been  slightly  depressed  under 
the  bottom  level  of  the  cylinder.  An  original  device  consists 
also  in  the  mod©  of  attaching  the  connecting  rod  to  the  piston. 
It  is,  of  course,  well  known  that  the  piston  pin  is  placed  at  the 
two  ends  in  bosses  cast  with  the  piston  sides,  where  they  are 
then  kept  by  screws;  the  bearing  at  the  end  of  the  connecting 
rod  is  fitted  between  these  bosses. 


Pig.  32.— Automatic  Cut-off  Valve  Gear.  (Nurnberg.) 

The  Nurnberg  construction  is  different.  It  consists,  according 
to  tig.  31,  in  holding  the  two  ends  of  the  pin  in  a  fork  at  the 
end  of  the  connecting  rod  bottom  end,  and  in  causing  it  to  turn 
at  the  centre  in  a  bearing  carried  by  a  support  cast  in  the 
vertical  axis  of  the  piston.  In  short,  although  the  single-acting 
engine  of  the  Nurnberg  Company  has  formed  the  object  of 


place,  air  only  is  first  admitted  which  follows  the  piston,  and 
more  or  less  gas  is  afterwards  admitted  in  proportion  to  the 
work  to  be  developed.  The  device,  therefore  effects  the  admission 
of  a  mixture  of  variable  composition,  but  with  constant  com- 
pression. These  engines  are  made,  according  to  the  power 
required,  with  one,  two,  or  four  cylinders.  The  single-cylinder 
engine  is  made  up  to  1,500  horse  power,  the  two-cylinder  up  to 
2,800  horse  power,  and  the  four-cylinder  up  to  5,900  horse  power, 
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8  POWCR  STROKES  IM  2  REVOLUTION? 
Fig.  33. — Diagram  showing  succession  of  Strokes. 


forming  in  the  latter  case  two  tandem  engines  arranged  side  by 
side  and  driving  the  same  crank  shaft. 

Diagram  fig.  33  shows  the  succession  of  the  strokes  of  the 
twin-tandem  arrangement  in  two  revolutions  of  the  flywheel. 

Guided  by  experience,  the  Nurnberg  Company  advises  the 
valves  and  cylinders  to  be  dismantled  and  examined  monthly, 
because,  despite  the  perfection  which  the  processes  of  washing 
and  purifying  producer  or  blast-furnace  gas  have  attained,  accumu- 


JO 
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Fig.  34.    SINGLE-CYLINDER  ENGINE,  .SHOWING  SECTION  THROUGH  VALVES.  (NURNBERG). 


several  substantial  improvements,  it  is  in  the  construction  of 
double-acting  engines  that  this  oomjwny  especially  excels. 

1'  ig  32  shows  this  mechanism  for  the  admission  of  the  double- 
acting  engines  of  the  Nurnberg  Maschinenbau.  T  is  the 
eccentric  rod  receiving  its  movement  from  the  side  shaft,  and  the 
end  of  which  is  maintained  by  the  connecting  rod  B  at  the  same 
time  it  is  connected  to  the  ratchet  piece  D.  The  latter  engages 
the  end  of  the  lever  L,  which  is  connected  also  to  the  valve  stem, 
ine  lever  L  rests  on  the  lever  I  as  a  point  forming  a  rolling 
path,  and  which  is  also  joined  at  the  valve  stem,  whilst  its  free 
end  can  move  downward  owing  to  the  displacement  of  the  pivot  p, 
controlled  by  the  governor  by  means  of  the  cranked  lever  I.  A 
is  an  air  piston  which  deadens  the  fall  of  the  valve  on  its  seat 
when  the  levers  D  and  L  disengage.  It  will  be  seen  that  accoid- 
mg  to  the  position  which  the  governor  causes  the  pivot  P  to 
assume  the  fulcrum  advances  or  recedes,  and  the  valve  opens 
more  or  less  late  relatively  to  the  stroke  of  the  piston.  The 
"pening  of  the  air  inlet  valve  being  constant,  and  that  of  the  gas 
being  variable  from  the  point  of  view  of  the  time  when  it  takes 


|  lations  of  impurities  are  still  to  be  feared.  This  company  has 
therefore  endeavoured  to  arrange  the  parts  so  that  they  lend 
themselves  to  the  easy  dismantling  of  the  heaviest  pieces,  and, 
from  this  point  of  view,  the  construction  is  a  remarkable  one. 

The  longitudinal  section  of  the  single-acting  engine  is  shown 
in  fig.  34.  We  see  there  the  details  of  the  inlet  valve  and 
the  gas-regulating  valve  balanced  with  double  seat,  also  exhaust 
valve  boxes  formed  by  a  vast  chamber  with  water  circulation, 
whilst  the  cross-section,  fig.  35,  through  the  gas  and  air  inlet 
piping  shows  the  mode  of  attachment  of  the  cylinder  to  the 
frame,  the  operation  of  the  valves  by  eccentrics  and  rolling 
paths,  also  the  water  circulation  round  the  cylinder,  which  is  cast 
in  one  with  its  jacket.  The  cooling  of  the  piston  is  effected  by 
a  water  circulation  introduced  through  the  rod  by  the  back 
crosshead,  by  means  of  articulated  piping  which  follows  its  to- 
and-fro  motion,  fig.  36.  This  circulation,  after  having  traversed 
the  piston,  fig.  37,  passes  through  the  rod  and  the  front  cross- 
head.  The  stuffiing  box  of  the  piston  rods  is  shown  in  a  longi- 
tudinal section  in  fig.  38. 
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In  order  to  give  an  idea  of  the  huge  dimensions  attained  by 
the  large  engines  made  by  the  Niirnberg  Company,  a  few  of 
the  dimensions  of  the  separate  parts  are  given :    Crank  shaft, 
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Fig.  35. — Single-cylinder  Engine.     Cioss  Section  through  Gas  and  Air  Inlet 
riping.  (Nuruberg.) 

diameter,  600  mm.  X  9,570  m.  (23  6  in.  x  31  ft.  4J  in.) ;  length, 
weighing  20,000  kgs.  (19  68  ton.-:),  for  3,000  horse  power  twin- 
tandem  engine,  diameter  of  pistons  D  =  950  mm.  (37'4in.);  and 


Fig.  36,  Fig.  37. 

Piston  and  Rod  Cooling  Arrangement.  (Niirnberg.) 

stroke,  1,200  m.  (47'2in.).  Frame,  one  solid  casting,  weighing 
27,000  kgs.  (26i  tons).  These  parts  are  intended  for  the 
Rombach    Steel    Works,   Lorraine,  where  they  are   to  com- 


Fig.  3S.— Piston-rod  Stuffing  Box. 

plete  an  installation  of  12,500  horse  power  for  the  electric 
service  and  blowers. 

(To  he  continued.) 


July. 


Pig  Iron. — The  market  has  continued  quiet  and  regular 
throughout  the  month,  with  a  slight  improvement  during  the 
last  week.  Prices  therefore  have  not  changed  much,  Cleveland 
being  practically  constant  at  45s.  4^d.  both  at  Glasgow  and 
London  until  the  25th,  when  it  rose  to  46s.  and  46s.  lO.^d. 
respectively.  The  averages  for  the  month  are  at  Glasgow: 
Scotch,  constant  at  49s.  4^d.;  Cleveland,  45s.  8d.;  hematite, 
55s.  4£d.;  against  49s.  4^d.,  45s.  6d.,  and  55s.  7Jd.  respectively 
last  month.  On  the  London  market  the  average  prices  were 
Cleveland  45s.  8d.,  and  standard  44s.,  against  45s.  6d.  and 
44s.  3d.  respectively  last  month.  The  total  shipments  up  to 
July  29th  from  Scotland,  Cumberland,  and  Cleveland  show  a 
decrease  on  the  year  of  71,702  tons.  The  number  of  furnaces 
in  blast  number  191,  against  199  at  the  end  of  last  month,  and 
180  twelve  months  ago. 

Public  Stores  Stocks  of  Pig  Iron. 


Connal's,  at  Glasgow  

Connal's,  at  Middlesbrough  

Connal's,  at  Middlesbrough,  hematite 
Hematite,  West  Coast   

Totals  


July  1st. 


Tons. 

25,024 

509,167 
300 
20,555 


555,048 


July  31st. 


Tons. 

24,633 

535,908 
300 
29,454 


590,355 


Aggregate  increase  for  month,  36,309  tons. 

Copper. — Owing  to  unusually  large  demands  both  at  home 
and  abroad,  due  to  increased  consumption,  consumers  are  being 
depleted  of  stocks,  and  the  greater  part  of  available  metal  for 
August  and  September  delivery  has  been  sold  out.  Prices 
accordingly  have  been  on  the  increase,  the  daily  settlement  price 
on  the  London  market  advancing  from  ,£65  17s.  6d.  on  the 
1st  to  £68  7s.  6d.  on  the  31st.  The  average  for  the  month 
was  £66  15s.  2d.,  against  ,£65  19s.  for  June. 

Lead. — Owing  to  the  continued  scarcity  of  metal  prices  have 
been  high,  the  averages  for  the  month  being  soft  foreign 
,£13  19s.  3d.,  and  English  £14  Is.,  against  £13  Is.  4d.  and 
£13  7s.  respectively  for  the  month  of  June. 

Spelter. — Steady  inquiries  are  reported  for  this  metal,  and 
the  firmness  of  other  metals  has  an  effect  upon  prices.  The 
average  prices  on  the  London  market  were  g.o.b.  £24  Is.  8d., 
and  specials  £24  10s.  9d.,  against  £23  19s.  4^d.  and  £24  4s.  5d. 
respectively  for  June. 

Antimony  continued  high  in  demand,  and  was  quoted  at 
prices  varying  from  £55  to  £66. 

Zinc  Sheets  were  steady  at  late  rates:  Silesian,  £26  15s. 
f.o.b.  Hamburg;  v.m.,  £27  f.o.b.  Hamburg. 

Tinplates  were  steady  at  lis.  6d.  to  12s.  f.o.b.  Wales. 

Manufactured  Iron  and  Steel. — Reports  from  all 
centres  show  a  better  tone  and  increasing  business.  At  Barrow 
the  mills  engaged  on  heavy  rails  have  been  busy  of  late,  but  new 
orders  are  slow  in  coming  in;  the  shipbuilding  material  trade 
shows  improvement.  There  is  more  activity  in  the  metal-work- 
ing industries  at  Birmingham,  but  the  high  prices  of  copper 
and  tin  are  causing  some  inconvenience.  Galvanised  corrugated 
sheets  have  been  advanced  by  the  association  another  2s.  6d., 
bringing  them  up  to  £10  12s.  6d.  f.o.b.,  the  export  demand 
being  very  good.  The  steel  trade  is  healthy  at  present,  an  extra 
2s.  6d.  being  charged  for  angles  owing  to  the  improved  demand 
on  the  part  of  wagon  builders.  Blast-furnace  men  are  asking  to 
have  their  wages  ruled  by  sliding  scale  based  on  selling  prices, 
similar  to  the  North  of  England  arrangement.  At  Glasgow 
trade  generally  is  fairly  active.  From  Middlesbrough  reports 
show  a  brighter  outlook  in  the  finished  iron  and  steel  depart- 
ment. Prices  are  as  yet  unaltered,  but  an  early  rise  is  anti- 
cipated. The  Board  of  Arbitration  announce  the  net  average 
selling  price  for  May  and  June  was  £5  17s.  6'92d.,  and  wages  are 
unaltered.    Rubio  or©  and  coke  are  unchanged  at  15s.  6d. 

Tin. — There  has  been  considerable  activity  in  the  market 
throughout  the  month  and  prices  have  risen  considerably,  and 
some  authorities  assume  that  the  restrictions  of  supplies  and 
growth  of  consumption  now  in  progress  must  result  in  higher 
rates  before  consumption  is  checked.  The  average  daily  settle- 
ment price  in  the  London  market  has  been  £144  8s.  lid.,  against 
£138  lis.  3d.  for  June,  and  English  ingots  have  averaged  from 
£144  6s.  to  £145  8s.,  against  £138  to  £140  last  month.  Messrs. 
A.  Strauss  and  Company  give  the"  visible  supply  as  13,604  tons, 
against  13,276  tons  a  month  ago,  and  16,237  tons  last  year. 
The  quantities  on  the  spot  and  landing  are  2,986  tons,  against 
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2,463  tons  on  June  30th.  The  London  monthly  deliveries  are 
993  tons,  and  those  in  Holland  846  tons;  aggregate  1,839  tons, 
against  2,878  tons  for  June.  The  Straits  shipments  total  4,215 
tons,  of  which  2,370  tons  are  for  London,  1,075  tons  for  America, 
and  770  tons  Continent. 


LAUNCHES  AND  TRIAL  TRIPS. 


Seringueiro. — Messrs.  Murdoch  and  Murray,  Port  Glasgow, 
have  launched  the  first  of  eight  vessels  which  they  have  contracted 
to  build  for  service  on  the  river  Amazon.  The  new  vessel  is  a 
steel  awning-decked  single-screw  steamer,  for  cargo  and  pas- 
senger service.  Compound  engines  will  be  supplied  by  Messrs. 
White  and  Hemphill,  Greenock.  The  vessel  is  named  Seringueiro. 

Manchuria  • — The  steel  screw  steamer  Manchuria,  built  by 
Messrs.  Wm.  Gray  and  Company  Limited,  for  Messrs.  Metcalfe, 
Simpson,  and  Company,  West  Hartlepool,  had  her  trial  trip 
in  Hartlepool  Bay  on  July  29th.  The  steamer  has  been  built 
to  Lloyd's  highest  class,  and  her  principal  dimensions  are: 
Length  over  all,  342  ft. ;  breadth,  46  ft. ;  and  depth,  24  ft.  4  in. 
Triple-expansion  engines,  having  cylinders  24  in.,  38  in.,  and 
64  in.  diameter,  by  42  in.  stroke,  have  been  supplied  from  the 
Central  Marine  Engine  Works,  together  with  two  large  steel 
boilers  adapted  to  work  at  a  pressure  of  160  lb.  per  square  inch. 
After  adjustment  of  compasses  full-speed  trials  were  made,  the 
vessel  being  in  loaded  trim,  an  average  speed  of  10  knots  being 
recorded,  everything  in  both  ship  and  engine  departments  work- 
ing to  the  entire  satisfaction  of  those  on  board. 

HarlingeD- — Messrs.  William  Gray  and  Company  Limited 
launched  on  August  2nd  the  steel  screw  steamer  fiarlingen, 
which  they  have  built  to  the  order  of  London  owners.  She  will 
take  the  highest  class  in  Lloyd's,  and  is  of  the  following  dimen- 
sions, viz.:  Length  over  all,  353  ft.  6  in.;  breadth,  49  ft.  6  in.; 
and  depth,  25  ft.  2in.  Triple-expansion  engines  are  being  sup- 
plied by  the  Central  Marine  Engine  Works  of  the  builders,  having 
cylinders  25^  in.,  40Jin.,  and  67  in.  diameter,  with  a  piston 
stroke  of  45  in.,  and  two  large  steel  boilers  for  a  working  pres- 
sure of  1801b.  per  square  inch. 

Elleray. — On  August  2nd  the  steel  screw  collier  Elleray  was 
launched  from  the  shipbuilding  and  graving  dock  works  of  the 
Blyth  Shipbuilding  Company  Limited,  Blyth.  The  vessel  has 
been  built  to  the  order  of  Messrs.  Sharp  and  Company,  Newcastle- 
on-Tyne.  The  Elleray  measures  239  ft.  by  33  ft.  6  in.  by  17  ft. 
3  in.,  and  has  been  built  to  Lloyd's  100  Al  class,  special  survey. 
Triple-expansion  engines  of  high  power  will  be  supplied  by  the 
North-Eastern  Marine  Engineering  Company  Limited,  of  Wall- 
send. 

Arensburg. — On  August  2nd  the  steamship  Arensburg  was 
launched  by  Messrs.  Swan,  Hunter,  and  Wigham  Richardson 
Limited,  Walker,  for  the  "  Hansa"  Company.  This  second 
vessel  is  400  ft.  in  length  by  51  ft.  9  in.  beam.  She  will  also  be 
fitted  with  a  set  of  four-crank  quadruple-expansion  engines  on 
the  Yarrow,  Schlick,  and  Tweedy  system,  and  these,  as  well  as 
the  boilers,  are  being  built  by  Swan,  Hunter,  and  Wigham 
Richardson  Limited. 

Comte  de  Flandre- — The  launch  took  place  on  August  1st 
at  the  shipyard  of  Messrs.  William  Dobson  and  Company,  Low 
Walker,  of  a  steamer,  built  to  the  order  of  La  Societe  Anonyme 
Beige  D'Armenient  et  de  Navigation  "  Ocean,"  of  which  the 
maanging  owners  are  Messrs.  L.  Dans  and  Company,  Antwerp. 
The  steamers  of  this  steamship  company  are  well  known  in 
this  district  as  the  Ocean  Line,  and  run  a  regular  service  between 
the  Tyne  and  Italian  ports.  This  line  of  steamers,  by  their 
regular  and  punctual  service,  is  developing  a  general  cargo 
trade  between  the  Tyne  and  Italian  ports  The  vessel,  which  is 
built  to  the  highest  class  at  Lloyd's,  is  of  the  following  dimen- 
sions: Length  between  perpendiculars,  280  ft. ;  breadth,  42  ft. ; 
depth  moulded,  20  ft.  7  in.  The  propelling  machinery,  which  is 
being  constructed  by  Messrs.  the  Wallsend  Slipway  and 
Engineering  Company  Limited,  consists  of  a  set  of  triple-expan- 
sion engines,  having*  cylinders  22,  37,  and  61  in.  diameter,  by 
39  in.  stroke,  the  steam  being  supplied  by  three  single-ended 
boilers  working  at  180  lb.  pressure. 

Thames- — On  August  2nd  there  was  launched  from  the  ship- 
building and  repairing  yard  of  Messrs.  S.  P.  Austin  and  Son 
Limited,  Sunderland,  the  steel  screw  steamer  Thames,  which  has 
been  built  to  the  order  of  Messrs.  Witherington  and  Everett,  of 
Newcastle-on-Tyne,  and  was  named  by  Mrs.  Everett.  The  vessel 
is  designed  to  carry  about  1,600  tons  dead  weight  on  a  light 
draught.  Triple-expansion  machinery  will  be  supplied  by  Messrs. 
George  Clark  Limited. 

Kara  Sea. — The  steel  screw  steamer  Kara  Sea,  built  by 
Messrs.  Craig,  Taylor,  and  Company  Limited,  Stockton-on-Tees, 
to  the  order  of  Messrs.  Sanders,  Wake,  and  Company,  London, 
was  taken  to  sea  for  her  trial  trip  on  August  2nd,  which  proved 
highly  satisfactory.  The  vessel  is  of  the  following  dimensions, 
viz. :  291  ft.  by  42  ft.  by  20  ft.  7  in.  depth  moulded.    She  is  built 


to  the  highest  class  in  Lloyd's,  under  special  survey.  The 
engines,  which  have  been  constructed  by  the  North-Eastern 
Marine  Engineering  Company  Limited,  Sunderland,  have 
cylinders  21,  35,  57,  by  39  in.,  with  two  large  steel  boilers  working 
at  180  lb.  pressure.  During  the  whole  of  the  run  everything 
worked  with  the  greatest  smoothness,  when  a  speed  of  11  knots 
was  maintained  on  the  run  from  Hartlepool  to  Souter  Point. 
After  the  trial  trip  the  vessel  proceeded  to  Blyth  to  load  for 
Swinemunde,  under  the  command  of  Captain  John  Stephens. 
This  vessel  is  a  duplicate  of  the  White  Sea  which  Messrs.  Craig, 
Taylor,  and  Company  Limited  built  for  the  same  owners  last 
year. 

Rheinfels- — The  new  steamer  Rheinfels,  the  latest  addition 
to  the  fleet  of  the  Deutsche  Dampfschifffahrts  Gesellschaft 
"  Hansa,"  of  Bremen,  sailed  from  the  Tyne  on  August  1st  after 
a  very  successful  trial  trip.  The  vessel  has  been  built  by  Messrs. 
Swan,  Hunter,  and  Wigham  Richardson  Limited,  Walker, 
and  is  435  ft.  in  length  by  55^  ft.  beam,  fitted  with  four  crank 
quadruple-expansion  engines  on  the  Yarrow,  Schlick,  and  Tweedy 
system.  The  steamer  is  intended  for  the  "  Hansa  "  Company's 
Eastern  trade,  and  will  carry  over  8,000  tons  dead  weight  on  a 
light  draught  of  water.  On  the  trial  the  machinery  worked 
without  the  slightest  hitch,  and  gave  complete  satisfaction  to  all 
concerned. 

Wrecker. — A  remarkable-looking  vessel  of  a  bulldog,  man-of- 
war  appearance  named  Wrecker,  was  launched  from  Messrs. 
Ramage  and  Ferguson  Limited's  shipbuilding  yard  on  August 
2nd.  The  christening  was  performed  by  Miss  Armit,  daughter 
of  Mr.  Armit,  of  the  East  Coast  Salvage  Company  Limited,  Leith, 
for  which  company  the  vessel  has  been  specially  built.  The 
Wrecker  is  140  ft.  long,  30  ft.  beam,  and  13  ft.  hold.  She  will  be 
propelled  by  twin-screw  engines  made  by  Messrs.  Ramage  and 
Ferguson  Limited.  When  completed  the  Wrecker  will  be  the 
most  powerful  and  efficient  salvage  steamer  in  the  United 
Kingdom;  her  steam  pumping  power  will  be  fully  4,000  tons  per 
hour;  she  will  be  provided  with  all  the  latest  improvements  in 
pneumatic  drilling  and  cutting  tools,  electric  light  throughout, 
also  a  portable  saw  mill  driven  from  one  of  her  powerful  steam 
winches.  There  is  accommodation  for  40  persons  on  board.  The 
Wrecker  is  the  second  salvage  steamer  the  builders  have  con- 
structed for  the  East  Coast  Salvage  Company  Limited. 

On  August  1st  Messrs.  Wm.  Simons  and  Company  Limited, 
Renfrew,  launched  complete,  with  all  machinery  on  board,  and 
with  steam  up  ready  for  work,  a  large  and  very  powerful  bucket 
hopper  dredger  constructed  to  the  order  of  the  port  trustees, 
Karachi,  for  the  improvement  of  Karachi  Harbour.  The  new 
dredger,  which  is  a  sister  ship  to  the  William  Price,  constructed 
over  seven  years  ago  by  the  same  builders  for  the  Karachi  Port 
Trust,  has  a  hopper  capacity  for  1,250  tons  of  dredgings,  and 
has  been  built  to  Lloyd's  highest  class  for  a  vessel  of  this  type. 
The  bucket  ladder,  constructed  upon  the  most  improved  form  of 
girder  work,  is  designed  for  dredging  to  a  depth  of  45  ft.  below 
water  level.  The  normal  bucket  dredging  capacity  is  1,200 
tons  per  hour.  All  the  wood  work  throughout  the  vessel  is 
of  teak.  Ample  accommodation  is  provided  for  the  officers  and 
crew,  in  separate  cabins,  on  either  side  of  the  ladder  well.  The 
vessel  is  propelled  by  two  sets  of  triple-expansion  surface-con- 
densing engines  of  most  modern  design,  of  sufficient  power  to 
obtain  a  speed  of  10  knots  per  hour.  Either  set  of  engines  can 
be  employed  for  dredging,  and  change  gear  is  provided,  so  that 
the  full  power  of  the  engines  can  be  exerted  whether  the  vessel 
is  working  on  hard  or  soft  ground.  Steam  is  supplied  from  two 
large  multitubular  boilers  constructed  to  Lloyd's  rules  for  a 
working  pressure  of  160  lb.  per  square  inch.  Independent 
steam  winches,  one  provided  at  bow,  and  one  at  stern  for 
manoeuvring  the  vessel  when  at  work,  and  independent  steam 
hoisting  gear  is  fitted  for  controlling  the  bucket  ladder.  The 
hopper  doors  and  side  shoots  are  also  manipulated  by  inde- 
pendent engines.  The  dredger  has  been  constructed  under  the 
direction  of  Mr.  Edward  Jackson,  M.Inst.C.E.,  engineer  to  the 
Karachi  Port  Trust,  and  Mr.  D.  Morris,  M.Inst.C.E.,  Amman- 
ford, South  Wales,  the  trustees'  home  representative,  assisted  by 
Mr.  E.  G.  Carey,  UddingtoH,  resident  inspector. 


Statistical  Conference. — The  tenth  session  of  the  Inter- 
national Statistical  Institutewas  opened  on  31stult.  at  the  Imperial 
Institute,  London,  and  was  attended  by  representatives  from  19 
continental  countries,  and  from  Japan  and  the  United  States. 
Discussions  took  place  in  several  languages.  The  Prince 
of  Wales,  as  honorary  president  of  the  Royal  Statistical  Society, 
in  welcoming  the  delegates,  said  his  late  revered  grandfather, 
the  Prince  Consort,  was  chiefly  instrumental  in  getting 
statisticians  recognised  by  the  older  scientific  bodies.  The  last 
50  years  had  seen  rapid  development  of  statistical  science,  and  in 
future  all  branches  of  social  science  must  look  for  their  advance- 
ment to  the  continually  improving  character  of  the  raw  material 
furnished  them  by  statisticians.  For  scientific  progress  a 
primary  essential  was  active  and  effective  co-operation,  in  order 
that  uniformity  might  be  obtained  in  the  collection  of  data  for 
the  purposes  of  common  employment.  That  was  the  high  office 
the  institute  was  called  upon  to  fulfil. 
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CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.O.  They 
should  be  written  on  one  side  of  the  paper  only;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


SMOKE-PREVENTION  APPARATUS. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — Iu  The  Practical  Engineer  for  July  28th,  on  page  150, 
1  noticed  a  short  article  on  "  Smoke  Prevention  Apparatus,"  by 
J.  S.  Pearson,  of  Glasgow.  It  says,  "  no  clinker  or  ashes  are 
formed,  and  the  flues,  instead  of  being  filled  up,  are  cleaned." 
But  where  is  the  dirt  going  to?  In  this  district  an  apparatus 
has  been  put  on  to  boilers,  and  taken  off  again  because  the  dirt 
has  been  blown  out  of  the  chimney  top,  the  corporation  authorities 
complaining  strongly  of  the  nuisance  caused  to  the  public.  I 
should  like,  and  other  readers  of  your  valuable  paper  will  be 
pleased,  to  receive  more  information  on  this  patent  in  question, 
yours,  etc.,  j.  A.  R. 

Dewsbuiv. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "  Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post, 


1891  Vacuum  Gauges. — I  want  to  test  the  accuracy  of  som 
vacuum  gauges  whilst  engines  are  running.  I  know  you  can  test 
them  by  using  a  standard  gauge  for  that  purpose,  but  there  is  the 
use  of  the  mercury  column.  Now,  my  trouble  is  the  method  and 
arrangement  of  this  r'evice  to  be  fitted  to  the  engine,  so  that  one 
can  compare  the  reading  of  the  mercury  column  and  the  fixed 
vacuum  gauge.  If  it  is  not  asking  too  much,  would  like  the  same 
demonstration  accompanied  with  a  sketch,  as  I  confess  I  am  veiy 
hazy  on  the  fitting  up  of  the  same  to  machine,  and  what  is 
required. — Engineer. 

1895.  Gauging  Flywheel. — Could  any  reader  advise  as  to  correct 
method  of  gauging  externally  and  internally  a  diameter  of  20  ft., 
such  as  rim  of  flywheel  and  top  of  arms  for  same  ? — Turner. 

1897.  Alignments  of  Engine.— I  have  an  engine  14  in.  by  36  in. 

cylinder  to  take  down  and  fit  up  again.  Would  you  kindly  let  me 
know  the  names  of  any  books  that  would  give  particulars  of  how 
to  obtain  the  centres,  levels,  and  alignments  ?  Also  would  you 
give  me  particulars  of  a  footstep  for  a  9  ft.  perforated  revolving 
grinding  pan  ? — W.  M.  C. 

1898.  Heating  by  Steam. — Can  any  reader  say  which  of  the  two 
following  methods  works  out  with  the  greatest  economy  practically  : 
(1)  Iu  heating  a  shed  to  about  60deg.  Fah.  or  65  deg.  Fah.,  to  do 
so  with  steam  at  160  lb.  pressure,  or  (2)  to  put  a  reducing  valve 
for  1201b.  on  the  main  piping,  and  use  a  greater  volume  of 
steam  ? — T.  B.  L. 

1901  Converting  a  Gas  Engine  into  a  Petrol  Engine  —Will  any 

reader  inform  me  where  I  may  obtain  information  how  to  convert 
into  a  petrol  engine  a  2^  brake  gas  engine  ? — E.  N. 

1906.  Propeller. — Will  some  reader  favour  me  with  a  formula  to 
work  out  the  area  and  number  of  blades,  the  pitch  and  the 
diameter  for  a  propeller?  L.W.L.,  150;  mid-section  area,  138 
square  feet ;  revolutions  of  engine,  125  per  minute  ;  speed  of 
vessel,  17  knots. — Venture. 

1908.  Drawing  of  Air  Compressor  Cylinder,  with  Mountings. 

Could  any  reader  of  The  Practical  Engineer  supply  or  inform  me 
where  a  complete  working  detail  drawing  of  an  air  compressor 
cylinder  6£  in.  diameter,  by  26  in.  stroke,  with  valves  and 
mountings,  could  be  got  ?  Compressor  to  work  up  to  a  pressure  of 
1801b.  per  square  inch  at  150  revolutions  per  minute.  Air 
cylinder  piston  is  to  be  driven  from  the  piston  rod  of  a  horizontal 
steam  engine ;  that  is  to  say,  the  air  compressor  cylinder  will  be 
fixed  iu  a  similar  position  as  the  back  cylinder  of  a  horizontal 
tandem  engine. — Boiler-maker. 


1911.  Electric  Haulage.— Will  any  reader  favour  me  with  a  reply  to 
the  following  question  :  What  will  be  the  B.H.P.  and  speed  of 
motor  required  for  an  electrical  main  and  tail  haulage  gear  to  deal 
with  a  maximum  load  of  30  tubs,  each  weighing  8  cwt.  empty,  and 
28  cwt.  full  ?  Incline  1  in  4  against  the  load,  speed  7  miles  per 
hour,  length  of  road  1,000  yards. — Miner. 

1912.  Grinding. — I  have  had  a  small  press  tool  job  in  which  there  are 
twenty  punches,  whose  diameter  is  '07  in.  After  hardening  the  die 
plates  the  holes  have  to  be  ground  out.  This  I  have  done  with 
copper  laps  and  carborundum,  but  the  process  is  terribly  slow. 
Should  be  glad  for  any  information  on  the  subject  ? — Constant 
Reader. 

1913.  The  Thompson  Patent  Boiler  Front.— Will  some  reader 

kindly  describe  (with  sketches  if  possible)  the  Thompson  patent 
boiler  front? — Vulcan. 

1914.  Drying  Apparatus. — The  air  supply  to  a  drying  apparatus  is 
2,000  cubic  feet  per  minute  ;  temperature,  72  deg.  Fah.;  dew 
point,  58  deg.,  therefore  containing  5 '3  grains  vapour  per  cubic 
foot,  the  degree  of  humidity  being  61  (saturation  100).  Part  of 
the  air  supply  is  passed  through  a  fire,  and  the  whole  of  it  is  passed 
thiough  the  material  to  be  dried  ;  after  which  the  temperature  of 
the  air  is  found  to  be  89  deg.,  dew  point  87 '4  deg.,  therefore  con- 
taining 13'7  grains  vapour  per  cubic  foot,  the  degree  of  humidity 
being  95.  Now,  what  I  want  to  know  is  :  What  is  the  volume  of 
air  leaving  the  apparatus  ?  Or,  what  amount  of  moisture  has  been 
removed  from  the  material  ?  I  should  be  glad  of  the  help  of  any 
reader  used  to  handling  such  problems.. — Namron. 

1915.  The  Locke  Damper  Regulator.— Would  some  reader  kindly 
inform  me  of  the  name  and  address  of  the  makers  of  the  Locke 
damper  regulator  ? — "  Ferro." 

1916.  Efficiency  Of  Plant. — If  the  speed  and  power  of  machinery  is 

kept  right  at  a  boiler  pressure  of  75  lb.,  is  there  any  loss  sustained 
by  the  plant  supposing  the  steam  machinery  be  designed  for  a 
higher  pressure  ? — G.  R.  McG. 

1918.  Engineers  in  the  Navy. — Will  any  reader  inform  me  what 
course  of  study  is  required  to  sit  for  the  Marine  Board  of 
Examinations  to  qualify  for  a  certificate  of  competency  as  second 
and  first  engineer  ? — A.  S.  H. 

1919.  "Knocking"  in  a  Gas  Engine.— Would  any  reader  kindly 
explain  the  cause  of  knocking  at  the  back  end  of  cylinder  of  gas 
engine,  which  is  of  25  H.P.  National  type  ?  I  have  made  the  brasses 
on  crank  end  of  connecting  rod  all  right,  and  the  crosshead  like- 
wise, but  still  the  knocking  continues.  1  have  been  wondering 
whether  it  is  through  the  cam  for  the  exhaust  being  a  little  worn 
or  not. — G.  H. 

1920.  Chain  Manufacturers. — Could  you  oblige  me  with  the  names 
and  addresses  of  two  or  three  chain  makers  ;  those  making  fine 
chains,  such  as  used  with  watch  guards,  but  wove  in  a  mesh  of  say 
eight  loops  in  width? — A.  P. 

1921  Boring  Flywheel  BOSS. — Will  any  of  your  readers  kindly 
inform  me  the  best  way  to  bore  out  the  boss  of  a  flywheel  from 
4  in.  to  6  in.  without  taking  it  to  a  foundry  ?  We  want  to  put 
it  on  a  bigger  shaft. — Old  Reader. 

1922.  Corliss  Valves. — Can  any  of  your  readers  say  which  is  the  best 
of  books  giving  a  practical  knowledge  of  the  setting  and  working 
Corliss  valves  ? — A.lf  x. 


MISCELLANEA. 


Suez  Canal. — On  January  1st,  1906,  the  maximum  draught  for 
vessels  using  the  Suez  Canal  wil  lbe  raised  to  27  ft.  (8  metres 
23  c.m.s.),  and  on  the  same  date  the  tariff  for  laden  ships  will  lie 
reduced  to  7fr.  75c. 

Mickley  Colliery  Boiler  Explosion. — The  formal  investi- 
gation ordered  by  the  Board  of  Trade  to  )ye  held  in  this  matter 
is  fixed  for  hearing  in  the  Town  Hall,  Dronfield,  Derbyshire, 
on  Tuesday,  the  15th  inst.,  at  11  a.m. 

Mr.  J.  C  Pryor,  agent  for  the  Yost  Typewriter  Company 
Limited,  at  Plymouth,  has  secured  first  place  in  the  kingdom 
for  the  Society  of  Arts  Typewriting  Examination,  advanced 
stage,  and  won  a  silver  medal  and  the  society's  prize  of  <£3  in 
cash.  Great  credit  is  due  to  Mr.  Pryor  and  the  Yost  machine  for 
this  achievement. 

The  Sixth  Annual  International  Ironmongery,  Hardware,  and 
Electrical  Trades'  Exhibition  was  held  at  the  Agricultural  Hall, 
Islington,  from  July  25th  to  August  4th.  Being  a  trade  exhi- 
bition, it  was  not  so  largely  patronised  by  the  general  public  as  a 
show  of  this  nature  deserved.  Incandescent  gas  fittings  were 
well  represented,  as  also  all  classes  of  domestic  ironmongery, 
farm  tools,  and  portable  destructors  for  consuming  small 
quantities  of  rubbish. 
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L'ENTENTE  CORDIALE. 

The  visit  of  the  French  fleet  to  Portsmouth  and  its 
enthusiastic  reception  by  the  King  and  people  of  this 
country  afford  a  striking  example  of  the  good  results 
flowing  from  what  has  been  well  described  as  "  the 
application  of  a  little  common  sense  to  the  affairs  of  the 
two  Powers."  Everybody  knows  that  (to  quote  the  same 
writer)  "  until  eighteen  months  ago  there  were  half  a 
dozen  questions  dividing  them,  any  one  of  which  might 
have  furnished  the  pretext  for  quarrel  if  an  atmosphere 
of  suspicion  had  been  maintained  between  the  two 
countries."  We  need  not  stay  to  inquire  concerning  the 
responsibility  for  the  creation  of  this  atmosphere.  Every 
right-thinking  man  rejoices  that  it  has  been  dissipated  as 
a  result,  in  a  very  large  measure,  of  the  wise  and  zealous 
efforts  of  our  ever-tactful  Sovereign.  "  The  distorting 
medium  having  been  removed,  we  look  the  facts  in  the 
face,  and  discover  that  the  interests  we  have  in  common 
immensely  outweigh  all  the  possible  causes  of  quarrel." 


THE  GREATER   LONDON   ELECTRIC   POWER  BILL. 

In  connection  with  the  bill  recently  before  Parliament  for 
the  supply  of  electricity  in  large  quantities  at  very  low 
rates  throughout  the  administrative  County  of  London,  we 
have  seen  how  very  easy  it  is  to  depart  from  fair  criticism 
and  descend  to  mere  vulgar  abuse.  This  bill  had  the  approval 
of  the  House  of  Lords  and,  in  the  main,  of  a  committee  of 
the  House  of  Commons,  though  for  want  of  time  the  third 
reading  could  not  be  dealt  with  in  the  latter  House. 
Whilst  there  were  no  doubt  many  points  to  which  the 
Corporation  of  the  City  of  London,  the  London  County 
Council,  and  the  various  Metropolitan  Borough  Councils 
might  well  take  exception  and  seek  for  amendments,  the 
attacks  made  on  the  promoters  of  the  bill  by  their 
opponents  appear  to  have  been  directed  chiefly  to  the 
creation  of  that  atmosphere  of  suspicion  and  bad  feeling 
from  which  we  have  only  just  escaped  in  our  dealings  with 
the  people  we  now  so  gladly  welcome  to  our  shores.  One 
London  newspaper  described  the  bill  as  -'  The  Electric 
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Grab  Bill  "  ;  another,  after  sundry  loose  remarks  concerning 
the  necessity  of  struggling  for  the  freedom  of  London, 
referred  to  "  her  gas  companies,  with  their  preposterous 
prices."  The  people  of  Birmingham  and  of  many  another 
city  possessing  its  own  gasworks  would  be  extremely 
thankful  to  get  gas  at  the  price  charged  by  the  chief 
London  company.  But  in  the  creation  of  an  atmosphere 
of  suspicion  and  mistrust  it  is  usually  necessary  to  suppress 
or  disregard  facts. 

We  do  not  intend  to  consider  here  and  now  the  question 
of  municipal  trading.  All  that  we  desire  to  do  is  to  urge 
those  concerned  in  these  matters  to  "  look  the  facts  in 
the  face." 

The  house-to-house  supply  of  electricity  has  been  brought 
about  not  by  municipal  effort,  but  by  private  enterprise. 
It  is  true  that  the  municipalities  have  stepped  in  when  it 
appeared  likely  that  there  was  "  money  in  it,"  but  if  we 
had  waited  for  municipal  initiative  in  these  and  kindred 
things,  we  should  still  have  been  groping  our  way  with 
rushlights  or  tallow  candles.  No  inventor  ever  yet 
received  aught  but  discouragement  from  the  State  or  the 
municipality  until  after  he  had  succeeded  in  inducing 
some  private  person  or  persons  to  provide  him  with  the 
necessaries  for  carrying  his  proposals  into  practice.  The 
State  and  the  municipality  can  undertake  certain  duties 
with  advantage  to  the  common  weal.  The  leaders  of 
organised  labour  have  also  good  work  to  do,  and  many 
of  them  do  it  well.  But  there  is  work,  too,  for  the 
inventor  and  the  venturer,  and  if  we  make  it  impossible 
for  them  to  undertake  it  things  will  go  badly  with  us. 

It  is  fortunate  for  what  are  termed  the  "working  men" 
of  this  country  that  we  have  men  of  wealth  and  influence 
amongst  us  who  are  prepared  to  risk  what  they  have  in 
the  opening 'up  of  new  industries  and  in  the  development 
of  old  ones.  And  whilst  it  is  the  business  of  the  State  and 
the  municipality  to  safeguard  us  against  the  granting  of 
what  our  American  brethren  term  "  franchises  "  without 
due  regard  to  the  welfare  of  all,  it  is  certainly  not  the 
duty  of  Parliament  to  block  a  proposal  which  may  confer 
great  benefit  on  a  district  because  the  promoters,  if  they 
achieve  such  a  result,  will  have  a  rich  reward.  Those  who 
sustain  a  burden  should  certainly  participate  in  liberal 
measure  in  any  advantage  that  may  result  from  their 
efforts.  Every  bill  brought  before  Parliament  should  be 
subjected  to  a  thorough  criticism,  but  the  kind  of  criticism 
that  has  been  indulged  in  by  some  of  the  opponents  of 
the  Electric  Power  Bill,  who  have  presumed  to  speak  in 
the  public  interest,  can  be  productive  only  of  mischief. 

To  properly  criticise  it  is  essential  that  the  critic  should 
have  at  least  a  fair  acquaintance  with  the  subject  in  hand. 
But  to  abuse  opponents,  and  employ  offensive  and  vulgar 
epithets  concerning  them,  no  such  qualification  is  necessary. 
Critics  of  the  latter  type  may  help  to  destroy  or  obstruct 
industry;  they  can  do  nothing  to  promote  or  assist  it. 


The  results-  of  some  interesting  experiments  by 
Dr.  Zahm,  of  the  Washington  Catholic  University, 
upon  "Atmospheric  Friction,  recently  appeared  in  the 
Scientific  American.  For  the  purpose  the  professor  fitted 
up  in  his  aerodynamic  laboratory  a  tunnel  40  ft.  in  length 
by  6  ft,  square  in  section,  provided  with  a  5  ft,  suction  fan 


at  one  end  to  generate  the  wind,  and  two  cheese-cloth 
screens  at  the  other  end  to  straighten  the  inflowing  air. 
In  this  tunnel  various  skin-friction  planes  were  suspended 
by  means  of  two  fine  steel  wires.  The  current  steadilv 
displaces  the  plane  endwise  an  amount,  which  is  carefully 
measured,  and  serves  to  compute  the  wind  force.  The 
current  was  observed  in  ten  different  speeds  from  5  ft.  to 
40  ft.  per  second.  Illustrations  are  given  to  explain  the 
apparatus  and  mode  of  testing.  The  formula  deduced 
from  the  various  experiments  indicating  the  friction  F 
on  a  surface  1  ft.  wide  and  1  ft,  long  is  given  by  the 
numerical  equation — 

F  =  0-00000778  l093  vvs*, 

in  which  v  is  the  wind  speed  in  feet  per  second.  Equations 
to  represent  many  other  tests  are  given,  and  the  author 
states  that  both  theory  and  experiment  show  that  the 
atmospheric  friction  about  equals  the  head  resistance  on 
symmetrical  hulls  of  easiest  shape,  on  double-edge  sword 
shapes  of  least  resistance,  and  on  soaring  planes  gliding 
at  the  most  economical  angle  of  flight. 


Much  diversity  of  opinion  is  still  expressed  by  both 
interested  and  disinterested  parties  as  regards  the  survival 
or  otherwise  of  the  motor  'bus  service.  According  to  the 
London  Road  Car  Company  a  very  satisfactory  record  has 
been  made  with  their  motor  cars,  these  having  produced 
a  large  effect  on  the  average  receipts,  resulting  from  their 
larger  profit-earning  qualities.  On  the  other  hand,  we 
hear  of  the  withdrawal  of  motor  cars  from  service  at 
Tunbridge  Wells  and  elsewhere,  with  results  of  a  very 
pessimistic  nature.  Although  at  the  present  time  it  is 
unreasonable  to  compare  the  working  expenses  of  a  motor 
'bus  with  an  electric  tram  car,  it  is  already  acknowledged 
that  the  tyres  are  responsible  for  a  large  share  of  the 
adverse  comparison  ;  but  granted  that  this  difficulty  can 
be,  as  it  no  doubt  will  be,  reduced,  if  not  entirely  overcome, 
it  is  quite  possible  that  the  comparison  may  be  the  other 
way  when  taking  into  account  the  capital  outlay  expended 
on  permanent  way,  overhead  or  conduit  expenses,  and 
other  details  that  are  quite  absent  in  the  case  of  the 
mechanically-propelled  'bus.  Beyond  all  this,  the  flexibility 
of  the  latter  method  of  propulsion  gives  it  a  life  and 
position  which  the  electric  car  must  be  envious  of. 


The  report  issued  by  the  South  Metropolitan  Gas  Co. 
has  a  statement  which  shows  how  commercial  changes 
cause  other  alterations.  The  gas  industry  now  needs  a 
"  continuous  supply  of  reliable  incandescent  mantles  at  a 
reasonable  price."  These  are  made  from  a  rare  earth 
found  in  monazite  sand.  This  sand  is  obtained  in  Brazil, 
and  now  "  there  is  a  monopoly  in  sand,  and  also  in 
thorium,"  so  that  the  price  has  recently  advanced  over 
50  per  cent.  The  only  other  known  deposits  of  the  sand 
are  in  the  United  States,  and  the  gas  company  named  has 
purchased  a  property  in  that  country,  from  which  they 
expect  to  get  the  valuable  sand.  Thus  the  new  form  of 
gas  lighting  is  making  valuable  lands  and  sands  that  were 
scarcely  thought  of  before. 


The  Bridgewater  Canal  has  been  the  medium  for  making 
a  trial  of  a  new  system  of  barge  propulsion,  which  took  place 
last  week.  It  is  a  very  simple  system,  and  if  it  realises 
the  hopes  of  its  promoters  it  will  work  a  great  change  in 
the  traffic  on  canals.  Colonel  R.  Wilson  Thom,  of  South- 
port,  has  devised  a  plan  by  which  compressed  coal  gas 
may  be  used  as  the  motive  force,  and  the  chief  recom- 
mendation of  his  invention  is  a  reduction  of  the  cost  of 
propulsion  by  at  least  one-half.  As  an  example  of  what 
he  proposes  to  do,  he  has,  with  the  sanction  of  the 
Manchester  Ship  Canal  Company,  who  control  the  Bridge- 
water  Navigation,  fitted  up  a  60-ton  barge  with  a  small 
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gas  engine.  This  engine,  with  fittings,  takes  up  very 
little  space — only  6 J  ft. — at  the  stern  of  the  vessel.  Gas 
is  supplied  at  the  high  pressure  of  2001b.  per  square  inch, 
and  it  may  be  as  high  as  600  lb.  The  gas  is  stored  in 
12  steel  tubes,  six  on  each  side  of  the  boat.  Each  tube 
is  15  ft.  in  length,  the  diameter  of  the  bore  being  10  in. 
Colonel  Thom  estimates  that  only  200  cubic  feet  of  gas 
will  be  needed  to  drive  a  barge  of  60  tons  for  one  hour 
at  a  speed  of  4|  miles  an  hour.  The  initial  cost  of  the 
gas  will  be  trifling.  Another  gain  is  as  regards  labour. 
Fewer  hands  will  be  required  on  board.  Then  there  is 
the  advantage  of  cleanliness  and  the  absence  of  unpleasant 
smells,  such  as  accompany  oil  engines.  A  further  gain 
is  in  the  matter  of  weight,  for  14cwt.  represents  the  total 
weight  of  engine  and  machinery.  A  single  charge  of  gas 
will  suffice  to  work  a  loaded  boat  for  twelve  hours  and  to 
propel  it  fifty  miles,  with  two  other  barges  in  its  train. 
It  is  intended  to  form  a  company  to  bring  the  new  method 
of  propulsion  into  use  on  our  canals,  and  in  connection 
therewith  to  set  up  the  necessaiy  gas-producing  plant  at 
various  centres.  The  by  -products  of  gas  are  expected  to 
yield  a  considerable  sum.  The  trial  was  quite  successful. 
If  the  new  method  succeeds  on  canals,  as  it  seems  likely 
to  do,  one  may  look  for  its  use  in  other  directions. 


TtTBE  Railway  Construction. — 'Good  progress  is  being 
made  with  the  construction  and  equipment  of  two  of  the 
new  deep-level  tube  railways  for  London,  and  their 
completion  is  now  in  sight.  We  refer  to  the  Baker  Street 
and  Waterloo  line  and  the  Great  Northern,  Piccadilly, 
and  Brompton.  The  former  line  is  more  forward,  and  a 
full  service  of  trains  will  be  running  early  next  year.  The 
permanent  way  is  all  but  finished,  the  conductor  rails  will 
be  laid  in  October,  and  the  ventilation  arrangements  will 
be  completed  about  the  same  time.  The  car  depot  and  its 
equipment  is  practically  completed,  and  one  out  of  the 
three  sub-stations  is  actually  working.  The  motors  and 
control  equipments  for  the  whole  of  the  rolling  stock  have 
been  delivered,  and  the  cars  will  commence  delivery  in 
September.  It  was  hoped  that  the  trains  might  be  running 
before  the  end  of  this  year,  but  that  is  now  impossible. 
There  is  necessarily  a  great  deal  of  detail  work  requiring 
attention.  The  system  will  have  about  5^  route  miles  of 
twin  tunnels,  and  energy  for  working  the  line  will  be 
taken  from  the  Lot's  Road,  Chelsea  station.  The  other 
line — the  Great  Northern  and  Piccadilly — will  be  somewhat 
longer — i.e.,  7|  route  miles  of  twin  tunnels,  and  will  take 
its  energy  from  the  same  station.  The  whole  of  the  tunnels 
from  Holborn  to  Finsbury  Park  have  been  driven  and  lined 
with  cast  iron,  and  practically  the  whole  of  the  concrete 
for  the  permanent  way  road  bed  has  been  laid.  The 
driving  of  the  South  Kensington  tunnels  is  in  forward 
progress.  At  the  moment  no  actual  time  is  mentioned  for 
starting  the  service,  but  it  is  expected  that  at  the  next 
half-yearly  meeting  a  fairly  approximate  idea  will  be  able 
to  be  given.  The  extension  of  the  City  and  South  London 
electric  tube  from  the  Angel,  Islington,  to  Euston,  and 
St.  Pancras  is  in  hand,  but  the  contract  time  does  not 
expire  until  September  next  year.  It  is  hoped  to  have 
the  trains  running  to  Euston  by  the  end  of  1906,  bringing 
the  line  into  direct  touch  with  four  of  the  great  railway 
systems,  which  will  be  excellent  feeders  by  reason  of  their 
growing  suburban  traffic.  The  Great  Northern  and  City 
Railwav  is  still  waiting  for  the  money  market  to  improve 
to  enable  it  to  undertake  the  extension  of  it's  tubes  from 
Moorgate  Street  to  Lothbury — a  much-needed  extension. 


Baker's  Patent  Appliances  Company  Limited,  Melrose 
Street  Works,  Scarborough.  This  firm's  catalogue  deals  with 
the  "Baker"  oil  separator,  for  treating-  exhaust  steam,  for 
condensing  or  non-condensing  engines,  and  for  purifying  live 
steam.  A  large  number  of  patterns  are  shown  to  meet  all 
designs  of  plants. 


TROPENAS  METHOD  OF  STEEL  MELTING. 

Visit  of  Leeds  Association  of  Engineers  to  Sheffield. 

The  members  of  the  Leeds  Association  of  Engineers, 
conducted  by  their  president  (Mr.  W.  H.  Drake)  and 
secretary  (Mr.  Robert  Lupton),  visited  Sheffield  on  August 
9th,  and  inspected  the  steel  works  of  Messrs.  Edgar  Allen 
and  Co.  Limited.  They  were  received  by  Mr.  R.  Woodward, 
the  vice-chairman,  and  Mr.  F.  A.  Warlow,  managing 
director,  and  were  shown  round  by  members  of  the  staff. 
The  works,  established  in  1868,  have  during  the  last  ten 
years  increased  in  extent  threefold,  and  employ  now  1,200 
hands. 

The  most  interesting  feature  was  the  improved  applica- 
tion of  the  pneumatic  method  of  steel  melting  invented  by 
M.  Tropenas,  of  Paris,  the  blast  of  air  not  being  introduced 
at  the  bottom  of  the  converter,  as  in  the  original  invention 
associated  with  the  names  of  Sir  Henry  Bessemer  and  Mr. 
R.  F.  Mushet,  but  at  the  side.  There  are  two  rows  of 
tuyeres,  the  bottom  row  acting  upon  the  molten  metal 
only,  and  the  top  row  on  the  gas  evolved.  Working  at  a 
pressure  of  blast  up  to  4  lb.,  the  most  intense  heat  is 
generated,  and  the  metal  also  less  disturbed  than  in  other 
converters.  Such  was  the  fluidity  of  the  steel  that  it  was 
carried  long  distances  and  run  into  moulds  without 
stiffening.  The  time  occupied  for  each  blow  was  about 
20  minutes,  the  castings  ranging  up  to  12  tons  each.  The 
Tropenas  installation  comprises  three  3-ton  and  two  25-cwt. 
converters,  and  is  capable  of  turning  out  over  300  tons 
per  week.  The  Government  have  also  arranged  for  its  use 
at  the  Royal  Arsenal,  and  similar  installations  are  now 
working  on  the  Continent  and  in  the  United  States.  The 
manufacture  of  steel  dynamo  magnet  castings  was  an 
interesting  development. 

An  enormous  quantity  of  points  and  crossings  for 
tramways  were  being  made  from  manganese  steel,  so 
tough  as  to  be  practically  unbreakable.  These  were  being 
fitted  to  rails  from  the  Leeds  Steel  Works  for  supply  to 
the  principal  English  municipalities,  including  London, 
Manchester,  Birmingham,  Leeds,  Nottingham,  Newcastle, 
etc.,  and  for  the  Continent  and  South  Africa,  for  which 
latter  thousands  of  railway  wheels  and  buffers  were  being 
made.  The  visitors  were  also  shown  the  process  of  manu- 
facture of  all  kinds  of  cutting  tools  from  air-hardening 
crucible  steel,  from  diamond  stone-cutting  saws  7  ft.  4  in. 
in  diameter  downwards.  Such  tools  are  supplied  to  the 
United  States  and  all  parts  of  the  world.  It  was  not  a 
little  pleasing  to  see  the  rate  of  turning  and  drilling 
employed  in  the  machine  shop,  iron  castings  being  turned 
at  a  speed  of  120ft.  a  minute,  with  a  fin.  cut,  a  '60 
carbon-steel  shaft,  with  a  similar  cut  at  60  ft.  a  minute, 
and  drilling  done  at  6  in.  a  minute.  Electrical  power  was 
being  adopted  wherever  practicable  for  driving  overhead 
cranes  and  other  appliances. 


TRADE  NOTES. 


The  Thames  Conservancy  Board  have  just  placed  an  order  with 
Messrs.  G.  Rennie  and  Company  for  two  steam  lighters  for 
=£9,263,  to  be  built  on  the  Thames.  Mr.  J.  Constant  tendered 
.£7,150,  the  lighters  to  be  built  in  Holland. 

Orders  have  now  been  placed  by  the  Admiralty  under  the 
Navy  Estimates  of  the  current  year  for  five  33-knot  destroyers. 
Each  of  the  following  firms,  who  submitted  designs  and  sent  in 
tenders,  have  received  an  order.  They  are:  Sir  W.  G.  Armstrong, 
Whitworth,  and  Company  Limited,  Elswick;  Cammell,  Laird, 
and  Company  Limited,  Birkenhead;  J.  I.  Thornycroft  and  Com- 
pany Limited,  Chiswick;  Hawthorn,  Leslie,  and  Company 
Limited,  Newcastle-on-Tyne;  and  J.  S.  White  and  Company, 
Cowes.  The  designs  vary  considerably,  the  displacement  rang- 
ing up  to  about  1  000  tons,  so  that  the  power  to  get  33  knots  will 
be  hiffh.  Oil  fuel  is  to  be  used,  with  small-tube  boilers,  and  the 
propelling  machinery  will  be  of  the  Parsons'  steam  turbine  tvpe, 
with  additional  turbines  for  cruising.  In  view  of  the  conditions 
laid  down  as  to  coal  carried  on  trial,  these  boats  will  be  the 
fastest  war  craft  yet  added  to  any  navy. 
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A  GENERAL  THEORY  OF  SPUR  GEARING.— IV. 


By  Robert  A.  Bruce,  Wt.Sc,  M.I.M.E.,  A.M.T.C.E. 

(Continued  from  page  Jfi.) 

The  simplest  possible  path  of  contact  is  a  straight  line,  and 
teeth  whose  profiles  are  shaped  so  as  to  have  this  path  of 
contact  are  termed  involute  teeth. 

Referring  to  fig.  17,  let  pB,  y<4,  ps,  p&  plf  and  q  be  points 
on  a  circle  whose  centre  is  at  o.  From  p^  draw  a  tangent 
p1  qu  and  make  q^  equal  to  the  arc  p1  q.  Similarly  from 
each  of  the  points  p.2  .  .  pb  draw  tangents  p.2  q.2  .  .  . 
p5  p5,  making  their  lengths  equal  to  the  arcs  p3q  .  . 
p>s  q  respectively.  The  points  qu  </2  .  .  </6  lie  upon  a 
regular  curve,  which  is  termed  the  involute  of  the  circle 
pB  j>4  .  .  q.  If  we  imagine  a  cord  to  lie  round  the 
circle,  its  extremity  being  at  q,  and  this  cord  is  unwound  in 
such  a  manner  that  the  extremity  q  always  lies  as  far  from 
the  circle  as  possible,  the  intervening  cord  being  tightly 
stretched,  it  traces  the  involute  curve  q  qn.  The  normal  at 
any  point  q3  of  an  involute  curve  can  readily  be  found  by 
drawing  from  q3  a  tangent  to  the  circle  2h  q-  For  the 
portion  of  the  curve  adjacent  to  q.}  is  generated  by  the 
motion  of  the  point  qs  in  tangent  p3  q3  as  it  swings  about 
the  instantaneous  centre  p3.  We  may  also  conceive  of  the 
generation  of  the  involute  in  the  following  manner  :  Imagine 
a  point  to  move  uniformly  from  q  to  ps,  and  at  the  same 
time  a  tangent  to  the  circle  to  move  round  with  it,  whilst  a 
second  point  on  this  moving  tangent  moves  along  it  at  the 
same  speed  as  the  first  point  moves  round  the  circle,  then 
the  moving  point  on  the  tangent  will  trace  the  involute  q  qs 
of  the  circle  pB  q. 

The  circle  p5  q  is  termed  the  base  circle.  Let  a  circle 
concentric  with  the  base  circle  and  outside  it  be  drawn, 
as  S5  S4  q2.  Then  we  see  that  the  parts,  such  as  S4  S6, 
S4  Ss,  etc.,  cut  off  by  successive  positions  of  the  moving 
tangents,  are  proportional  to  the  arcs^>5^4,  ptp3,  intercepted 
between  the  points  of  tangency  on  the  base  circle.  More- 
over, these  tangents  always  cut  the  second  or  outside  circle 
at  a  constant  angle.    Thus  M6  S5  Q5  =  M4  S4  04. 

Hence  we  might  also  define  the  involute  curve  qsq  by 
referring  it  to  the  outside  circle  as  follows :  The  curve  qs  q 
is  the  locus  of  a  point  moving  along  a  straight  line  at  a 
constant  rate,  when  the  straight  line  moves  uniformly 
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Fig.  17. 

round  the  circle,  and  cuts  it  at  a  constant  angle.  The  rate 
at  which  the  intersection  of  the  above  straight  line  and  the 
outside  circle  moves  round  the  latter  is  greater  than  the 
velocity  of  the  point  moving  along  the  straight  line  in  the 
same  proportion  as  the  radius  of  the  outside  circle  is  greater 
than  that  of  the  inside  circle  (the  inside  circle  being  that 
circle  which  touches  the  line).  Thus  S3  qa,  S4  q4,  S6  qB  may 
be  regarded  as  successive  positions  of  the  line,  and  it  is 
easily  seen  that  the  same  curve  as  before  would  be  traced 
out  by  the  point  whose  successive  positions  are  q3,  qi:  qB, 


In  fig.  18  the  circle  2'  p  S  is  the  pitch  circle  of  a  gear 
wheel,  and  a  rectilinear  contact  path  2  p  Y  has  been  drawn 
through  p,  the  pitch  point  ;  o  Y  is  drawn  perpendicular 
to  p  Y,  and  a  circle  concentric  with  2'  p  S  has  been  drawn 
through  Y.  M  is  the  tangent  at  p,  and  if  points  1  and  2 
are  taken  in  j>  2,  and  1  L  and  2  M  are  drawn  at  right  angles 
to  p  2,  to  meet  P  M  at  L  and  M,  we  know  from  what  has 
already  been  said  as  to  the  relative  velocities  of  the  point  of 
contact  and  points  on  the  pitch  line,  that  if  coutact  takes 
place  at  p  and  again  at  1,  then  the  point  originally  at  p  has 


moved  to  I',  where  the  arc  p  V  is  made  equal  to  p>  L. 
Similarly,  when  contact  takes  place  at  2,  the  point  originally 
in  contact  at  p  has  moved  on  to  2',  where  the  arc  p  2'  =p  M. 
The  construction  already  given  may  therefore  be  used  to 
obtain  the  profile.  Thus  assuming  one  point  V,  the  position 
of  any  other  ~Kr  corresponding  to  coutact  at  1  is  found  by 
making  the  arc  V  T  equal  to  the  arc  p  1',  or  the  line  p  L, 
drawing  a  circle  through  1,  concentric  with  2'/>S,  and 
finding  on  it  Kj  such  that  T  Kx  =  p  1.  Moreover,  K,  is 
found  in  precisely  the  same  way,  being,  in  fact,  that  point 
which  will  come  into  contact  at  2  when  V  reaches  the 
point  2'. 

It  will  be  seen  on  considering  fig.  IS  that  the  lines  K1  T 
and  K._,  S  occupy  relatively  to  the  circle  2'pS  the  same 
positions  as  q3  S:j  and  r/4  S4  did  in  fig.  17  to  S3  S4.  For  Kj  T 
being  equal  to  1  p  and  V  T  to  the  arc  p  V,  or  the  line  p  L, 
and  this  relationship  holding  wherever  K  may  be,  we  see 
that  the  locus  of  K,  or  in  other  words  the  profile,  is  the 
curve  already  defined  as  the  involute  of  a  circle.  The  base 
circle  may  be  found  from  the  consideration  that  the  lines 
Ka  T  and  K2  S  are  inclined  to  the  radii  through  T  and  S 
respectively  at  the  same  angle  as  p  2  is  inclined  to  p  o. 
Hence  the  base  circle  passes  through  Y. 

Consider  the  triaugle  M.2  p  and  p  Y  o  ;  these  are  evidently 
similar,  since  p  Y  is  perpendicular  to  2  M,  Y  o  to  2  p,  and 
ji  o  to  p  M.  Hence 

}>  o  _  p  M 
uY  ~  p2  ' 

Hence  the  rate  at  which  the  point  of  contact  traverses  the 
contact  path  is  the  rate  at  which  a  point  moves  on  the  circle 
through  Y,  whilst  the  pitch  circle  moves  uniformly  round. 
Suppose,  then,  a  band  passing  round  the  inner  or  base  circle, 
and  constrained  to  move  tangeutially  at  Y,  leaving  the 
circle  at  that  point  and  moving  along  p  2.  A  point  in  such 
a  band  would  move  at  the  same  rate  as  the  contact  point, 
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and  would  trace  ou  a  disc  moving  with  the  inner  circle 
(that  is,  moving  with  the  gear)  an  involute  curve. 

In  fig.  19  let  the  pitch  circles  of  two  wheels  which  are 
required  to  gear  together  be  A  p  A'  and  B  p  B',  and  let  n  p  >> 
be  the  line  of  action  or  path  of  contact.  Draw  circles 
concentric  to  the  pitch  circles  touching  m  p  n  at  m  and  n 
respectively ;  then  the  profiles  of  the  teeth  are  involutes 
to  these  base  circles  q  p  </  and  rpr.  The  construction 
for  finding  involutes  to  any  base  circle  by  drawing  tangents 
and  measuring  arcs  has  been  already  described.      If  we 


Fio.  19. 

suppose  that  an  endless  band  stretches  from  one  base  circle 
to  the  other  along  n  m  and  wraps  round  both,  then,  if  motion 
were  given  to  the  band,  any  poiut  on  it  would  trace  out  on 
planes  carried  round  with  the  base  circles  the  proper 
involute  profiles.  According  to  this  method  of  considering 
the  simultaneous  generation  of  the  profiles,  contact  must 
begin  and  end  at  m  and  n,  and  hence  the  addendum  circles 
must  not  extend  beyond  these  points.  "Whilst  this  rule  as 
to  the  limitations  of  the  addendum  circles  is  constantly 
infringed,  it  will  be  seen  hereafter  that  the  end  of  true 
involute  contact  occurs  at  m  and  n,  and  that  any  addition  to 
the  teeth  beyond  these  points  involves  a  change  of  the  path 
of  contact  and  an  abandonment  of  true  involute  action,  or 
else  that  such  extensions  of  the  teeth  never  come  into 
action. 

Suppose  that  a  point  in  fig.  19  moves  towards  n  along  the 
straight  line  mpn,  as  if  continually  attached  to  a  band 
wound  on  the  base  circle  through  m,  and  unwound  from  it 
so  as  to  rotate  A'  p  A  (and  Bp~B'  in  frictional  contact  with 


Fio.  20. 

A'  j>  A)  at  a  constant  speed.  In  moving  towards  p  it  would 
trace  on  a  plane  carried  round  with  A  p  A'  the  curve  /<, 
and  during  the  same  time  it  would  trace  out  on  plane 
carried  round  with  B  ji  B'  the  curve  r  p.  If  this  movement 
were  continued  towards  n,  the  curves  in'  n  and  T  n  would  be 
traced  out.  If,  however,  the  point  travels  beyond  n,  the 
curve  traced  on  the  upper  disc  is  no  longer  continuous,  a 
new  branch  n  K  being  traced.  The  whole  curve  up  to  this 
point  being  m"  n'  K,  it  is  now  obvious  that  if  in"  n  be  a 


portion  of  a  tooth  profile,  the  portion  n'  K  cannot  form  a 
portion  of  the  same  profile.  It  should  be  observed,  how- 
ever, that  in  moving  from  n  to  l-  the  point  traces  on  a  plane 
moving  with  the  lower  disc  an  extension  of  the  same  curve 
as  before,  and  this  curve  continues  to  obey  the  mathematical 
conditions  of  contact  with  the  new  branch  of  the  curve  n'  k. 
For  instance,  at  K  they  have  each  a  common  normal  K  p 
passing  through  p.  This  mathematical  condition,  however, 
has  no  physical  counterpart,  so  that  true  involute  contact  is 
limited  to  the  path  of  contact  m  n,  which  is  the  common 
tangent  to  the  base  circles.  But  there  is  a  further  obstacle 
to  a  continuance  of  the  curve  beyond  circles  through  m  and 
n,  namely,  that  portions  beyond  these  limits  would  begin  to 
cut  into  the  flanks  of  the  mating  teeth.  This  phenomenon 
is  called  interference. 

The  manner  in  which  interference  occurs  is  illustrated  in 
fig.  20.  The  contact  path  is  here  m  n,  and  the  profiles  are 
continued  considerably  beyond  the  limit  circles  through  m 
and  n.  Three  positions  of  the  profiles  are  shown,  on  the 
supposition  that  the  rotation  of  the  gears  is  that  due  to 
rolling  contact  of  the  pitch  lines.  It  will  be  seen  that 
in  the  positions  on  the  right  and  left  of  the  figure  the 
extended  portions  of  the  profiles  cut  into  the  flanks  of 
the  matin;'  gear.    Iu  order  that  this  interference  mav  be 
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Fic.  21. 

avoided,  it  is  sufficient  to  shape  the  extended  portion  of  the 
profiles  so  as  to  fall  within  the  true  involute.  Thus  a  K 
represents  the  extended  part  of  the  profile  corrected  for 
interference.  This  method  of  correction  is  not,  however,  the 
sole  available  one.  The  involute  curve  may  be  retained,  and 
hollows  may  be  cut  in  the  flanks  of  the  teeth  sufficient  to 
allow  of  the  mating  points  clearing. 

In  order  that  involute  teeth  may  gear  with  one  another 
they  must  have  the  same  path  of  contact.  The  angle  which 
the  path  of  contact  makes  with  the  common  tangent  to  the 
pitch  circles  is  termed  the  angle  of  obliquity,  and  all  wheels 
of  the  same  pitch  and  the  same  obliquity  will  therefore  gear 
with  one  another.  Two  important  conditions  must,  however, 
be  observed  :  either  the  addendum  circles,  and  consequently 
the  height  of  the  teeth,  must  be  limited  so  as  not  to  extend 
beyond  the  extremities  of  the  contact  path  ;  or,  if  this  con- 
dition is  impracticable,  the  extended  portions  must  be 
corrected  for  interference,  or  the  flanks  must  be  sufficiently 
hollowed  for  the  same  purpose.  Failures  to  secure  good 
gearing  with  involute  teeth  may  be  traced  in  nearly  every 
case  to  imperfect  understanding  of  the  conditions  under 
which  interference  occurs.  Even  when  these  conditions  are 
thoroughly  realised  the  proper  method  of  correction  is  not 
always  adopted. 

The  factors  which  determine  when  interference  takes 
place  are  :  (1)  Obliquity  of  action,  (2)  proportion  of  height  of 
tooth  above  pitch  line  to  pitch,  and  (3)  the  number  of  teeth 
in  each  of  the  mating  wheels. 
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The  first  point  will  immediately  become  clear  on  glancing 
at  fig,  21.    The  pitch  circles  are  Ap  A'  and  Hp  B'. 

If  the  angle  of  obliquity  is  6,  the  line  of  contact  is  m  n, 
and  the  extremities  m  and  n  are  determined  by  letting 
perpendiculars  P  m  and  o  n  fall  on  m  n. 

The  limit  circles  beyond  which  the  involute  curves  cannot 
be  extended  if  interference  is  to  be  avoided  are  S  m  and  n  Q. 
If,  however,  the  angle  of  obliquity  be  increased  to  <£,  the 
line  of  contact  is  M  N,  and  the  limit  circles  are  K  M  and 
N  L.  Other  things  being  equal,  the  choice  of  a  moderately 
large  angle  of  obliquity  very  much  decreases  the  liability  of 
interference.  In  fact,  by  adopting  an  angle  of  obliquity  of 
22^  deg.  (one  quarter  of  a  right  angle,  an  angle  easily 
originated  and  constructed)  all  danger  of  interference  can  lie 
avoided  if  the  height  of  the  teeth  above  the  pitch  line  does 
not  exceed  one  quarter  of  the  circular  pitch. 


Fig.  22. 


The  second  p  dut  mentioned  hardly  needs  comment,  as  it 
is  obvious  that  as  the  proportion  of  the  height  to  pitch 
increases  the  danger  of  the  addendum  circle  falling  outside 
the  limit  circle  increases  The  third  point,  viz.,  the 
influence  of  the  number  of  teeth,  is  slightly  more  complex, 
but  will  become  clear  on  studying  fig.  22.  The  pitch 
circles  are  B  p  B'  and  CpC,  each  wheel  having  15  teeth, 
and  the  path  of  contact  being  mpn,  the  extremities  m  and 
n  determining  the  limit  circles.  If  now  a  wheel  with  30 
teeth  be  substituted  for  C p  C,  having  the  pitch  line  Ap  A', 
the  length  of  the  contact  path  is  increased  from  m  n  to  m  q, 
and  the  limit  circle  passing  through  q  admits  of  a  greater 
addendum  for  the  teeth  of  the  upper  wheel  before 
interference  occurs. 

As  the  size  of  the  pitch  circle  increases  the  curvature  of 
the  teeth  become  less  and  less,  so  that  when  the  pitch  circle 
grows  infinite  (i.e.,  in  case  of  a  rack)  the  involute  becomes 
a  straight  line  inclined  at  right  angles  to  the  contact  path. 
This  result  can  be  arrived  at  quite  independently  by  going 
through  the  construction  already  described  for  the  general 
process  of  deriving  any  profile  from  the  contact  path.  For, 
in  fig.  23,  let  m3  n3  be  the  path  of  contact,  and  S3  p  q3  (upper 
portion  of  figure)  be  the  pitch  line  ;  then,  if  a  point  p  on 
the  rack  moves  to  any  point  sx  or  qv  contact  will  take  place 
at  m  or  n,  where  sx  wt  and  q1  n  are  perpendiculars  to  the 


contact  path  at  m  aud  n  respectively.  When  the  pitch 
point  is  at  mx  is  therefore  a  point  of  the  profile  in  contact. 
Similarly,  when  p  is  at  Sa,  m2  is  a  point  of  the  profile.  And 
so  for  all  the  other  points.  Tims,  when  p  is  at  qs,  n3  is 
another  point  on  the  profile.    If,  as  iu  the  lower  fig.  B,  we 
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Fig.  23. 

represent  this  state  of  affairs,  the  p  dnts  ?na,  n2,  m„  uu 
n2,  n3  will  lie  on  straight  line.  Thus  mu  pu  s  represent 
the  triangle  mlt  jau  s  in  the  upper  figure,  shifted  so  that  S 
comes  to  the  pitch  point.  Similarly,  p3,  n3,  s  in  the  lower 
figure  represents  q3,  n3  in  the  upper  figure,  shifted  so  that 
(/  is  at  p. 

For  interchangeable  gearing  iu  external  contact  the  rack 
is  most  likely  to  cause  interference,  and  the  smallest  pinion 
is  most  likely  to  have  its  teeth  interfered  with.  The  reason 
for  this  statement  will  be  evident  when  fig.  24  is  examined. 
Here  the  pitch  line  of  the  rack  is  Bp  B',  the  pitch  line  of  a 
pinion  gearing  with  it  Ap  A',  and  the  contact  path  is  m  n. 
Evidently  the  limit  on  the  right-hand  side  is  m,  but  on  the 
left-hand  side  there  is  no  limit,  since  the  limiting  point 
would  be  found  at  the  foot  of  the  perpendicular  let  fall  on 
m  n  from  a  point  in  0  P  at  an  infinite  distance.  Hence 
there  is  no  theoretical  limit  to  the  height  of  the  pinion 
teeth.  On  the  other  hand,  if  a  line  m  t  be  drawn  through 
m  parallel  to  the  rack  pitch  line,  this  serves  to  limit  the 
height  of  rack  teeth  to  the  distance  p  k  in  order  to  avoid 
interference.  If  the  rack  tooth  were  extended  to  S,  as  in 
the  same  figure,  interference  would  result ;  whereas  if  C  p  C 
had  been  the  pitch  circle,  the  height  of  the  teeth  beyond 
the  pitch  line  might  have  been  extended  to  /t,»the  limit 
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circle  concentric  with  C  just  falling  with  y  m.  Hence, 
if  interference  is  to  be  avoided,  all  that  need  be  considered 
is  that  the  obliquity  and  height  of  teeth  should  be  so  chosen 
thai-,  when  the  smallest  wheel  gears  with  a  rack,  a  liue 
through  m  parallel  to  Bp  B  does  not  fall  so  as  to  cut  the 
tops  of  the  rack  teeth. 

The  common  interchangeable  system  of  involute  cut  gear 
wheels  is  based  upon  an  angle  of  obliquity  of  l-ih  deg. 
The  smallness  of  this  angle  interposes  mauy  inconveniences, 
which  have,  however,  been  satisfactorily  overcome.  Not 
the  least  of  these  is  the  fact  that,  in  order  to  avoid  inter- 
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ference,  a  very  considerable  portion  of  the  profiles  of  the 
teeth  in  the  case  of  wheels  having  less  than  30  teeth  have 
to  be  corrected  to  avoid  interference. 

A  system  in  which  the  obliquity  is  22^  deg.  (one-quarter 
of  a  right  angle)  has  much  to  recommend  it,  especially  if 
the  height  of  the  teeth  beyond  the  pitch  line  is  limited  to 
a  quarter  of  the  circular  pitch.  The  universality  of  the 
prevailing  practice  of  using  the  standard  angle  of  obliquity 
of  14£  deg.  is,  however,  a  quite  sufficiently  good  reason  for 
adhering  to  it,  except  in  cases  where  special  conditions  call 
for  departure  from  tradition.  The  necessity  for  correcting 
for  interference  depends  so  much  upon  the  angle  of  obliquity, 
that  the  following  table  may  be  consulted  when  any  doubt 
arises  as  to  when  interference  is  likely  to  occur.  When  the 
smaller  of  two  wheels  has  less  teeth  than  the  number  given, 
interference  occurs  and  correction  is  necessary.  The  table 
is  based  on  teeth  of  standard  proportions — i.e.,  the  height 
above  the  pitch  line  is  taken  as  *3183  of  the  circular  pitch. 

Interference  Table. 


Angle  of  obliquity. 

Gearing  with  a  rack. 
Ratio  =  infinity. 

Gearing  with  a  wheel 
four  times  as'  large. 
Ratio  =  4. 

Gearing  with  a  wheel 
three  times  as  large. 
Ratio  =  3. 

G taring  with  a  wh^cl 
twice  as  large. 
Ratio  =  2. 

Gearing  with  a  wlieel 
one  and  a  half  times 
as  large. 
Ratio  =  l-">. 

Gearing  with  a  wheel 
of  equal  size. 
Ratio  =  1. 
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12 

12 

11 

11 

10 

10 

Table  giving  least  number  of  teeth  in  a  pinion  or  wheel  of  ordinary  propor- 
tions with  involute  teeth,  in  order  that  interference  may  be  avoided. 


Owing  to  the  absence  of  adequate  recognition  of  the 
phenomenon  of  interference,  the  rules  for  laying  out  involute 
teeth  given  in  text  books  are  almost  invariably  wrong ;  and 
the  unsatisfactory  way  in  which  pinions  laid  out  in  accord- 
ance with  text-book  principles  work  in  practice  is  almost 
entirely  due  to  this  cause.  A  clear  statement  as  to  the 
method  of  laying  out  involute  gearing  which  will  work 
correctly  with  any  gear  in  external  contact,  similarly  con- 
structed, may  therefore  be  of  use  to  the  reader. 

(To  be  continued. J 
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"The  Crystallisation  of  Iron  and  Steel;  an  Introduction 
to  the  Study  of  Metallography."  By  J.  W.  Mellor, 
D.Sc.  London:  Longmans,  Green,  and  Co.,  39, 
Paternoster  Row. 

Important  researches  and  developments  have  taken  place 
within  the  last  few  years  regarding  the  internal  structure 
of  metallic  alloys — a  subject  which  has  been  termed 
"  Metallography" — and  although  the  knowledge  gained  has 
lieen  disseminated  through  the  press  generally,  the  book 
before  us  can  be  considered  as  a  pioneer  work  on  the 
science,  with  particular  reference  to  iron  and  steel.  Based 
upon  a  course  of  six  lectures  to  engineering  students  given 
last  year,  the  author  gives  us  a  summary  of  the  subject 
in  a  most  succinct  and  instructive  manner.  The  first 
chapter  deals  with  the  solidification  and  cooling  of  alloys, 
and  embodies  the  characteristics  that  underlie  the  modern 
•science,   the  degradation   of  energy,   allotropy,  cooling 


curves,  surfusion  and  recalescence,  the  similarity  in  the 
freezing  of  aqueous  salt  solutions  and  metallic  alloys. 
The  following  chapters  are  confined  more  particularly  to 
the  properties  of  iron  and  steel  and  their  combinations 
with  carbon,  the  effects  of  hardening,  annealing,  and 
tempering,  the  crystallisation  and  influence  of  stress  and 
strain.  A  very  useful  demonstration  is  given  in  the  last 
chapter  on  how  to  prepare  specimens  for  the  microscope, 
and  there  is  an  ample  glossary  and  index.  There  is  not 
a  line  in  the  work  which  can  be  considered  superfluous, 
nor  is  there  more  information  than  what  the  average 
engineer  should  be  familiar  with.  Further,  we  go  so  far 
as  to  say  that  those  in  any  way  directly  connected  with 
the  preparing  or  working  with  iron  and  steel  would  do 
well  not  to  neglect  this  opportunity  of  improving  their 
knowledge.  There  are  a  large  number  of  excellent  photo- 
graphic reproductions  on  special  art  paper  from  the  best 
sources. 


"  Modern  Electric  Practice."  Vol.  VI.  Edited  by  Magnus 
Maclean,  M.A.,  D.Sc.  London :  The  Gresham  Pub- 
lishing Co.,  34,  Southampton  Street,  Strand,  W.C. 

This  volume  constitutes  the  last  number  of  the  series  and 
concludes  Section  V.,  dealing  with  telegraphy,  telephony, 
electricity  in  mining,  electric  cranes,  electro-medical 
appliances,  and  electrical  appliances  employed  in  the 
operation  of  railways.  For  readers  to  gauge  the  merits 
of  this  volume  we  will  mention  at  once  that  the  respective 
authors  of  the  above  enumerated  subjects  are  A.  C.  Booth, 
Dane  Sinclair,  Daniel  Burns,  Philip  Dawson,  Dr.  Dawson 
Turner,  and  W.  E.  Langdon.  Taking  the  subjects  in  the 
same  order,  the  first  author  notifies  that  certain  of  the 
tables,  figures,  and  details  given  are  contained  in  the 
technical  instructions  issued  by  the  engineer-in-chief  of 
the  Post  Office,  and  that  the  permission  of  the  Postmaster- 
General  has  been  obtained  for  their  reproduction.  It  will 
consequently  be  noted  that  a  portion  of  the  information 
given  follows  the  actual  practice  of  the  postal  authorities. 
The  type  of  test  board  and  methods  of  testing  and  types 
of  instruments  in  use  are  clearly  shown,  also  Wheatstone's 
automatic  telegraphy,  duplex  and  quadruplex  transmission, 
the  various  type  printing  and  recording  apparatus,  and 
wireless  telegraphy.  Considering  the  importance  of  the 
latter  subject,  we  should  like  to  have  seen  much  more 
space  given  to  it,  with  descriptions  of  actual  apparatus 
now  commercially  employed.  The  chapter  on  telephony 
fairly  covers  its  field,  although  much  might  have  been 
written  on  the  all-important  auto-signalling  system  now 
employed  in  exchanges.  On  the  subject  of  electricity  in 
mining  there  are  six  chapters,  covering  lighting,  pumping, 
haulage,  coal  cutting,  drilling,  shot  firing,  etc.  In 
dealing  with  electric  cranes,  although  limited  to  six  pages, 
the  space  has  been  used  to  the  best  advantage.  The 
electro-medical  appliances  are  grouped  into  four  classes, 
viz.,  static  and  high  potential,  galvanic,  electro-magnetic, 
and  Rontgen-ray  and  the  like  appliances.  Mr.  Langdon 
gives  us  nine  short  chapters  on  electro-magnetic  block 
signalling,  the  Westinghouse  electro-pneumatic  and  sema- 
phore signalling,  Sykes'  electro-mechanical  signalling,  and 
the  systems  employed  by  the  City  and  Waterloo  and  the 
Liverpool  Overhead  Railway  Companies.  To  conclude  with 
there  is  a  copious  index,  which  greatly  assists  in  a  quick 
reference  to  the  whole  of  the  volumes.  The  subjects  dealt  with 
being  so  numerous,  and  covering  as  they  do  the  whole  field  of 
practical  electricity,  it  follows  that  the  space  only  allowed 
of  a  passing  reference  in  many  cases.  Nevertheless,  the 
complete  work  is  one  which  every  engineer  should  be  fully 
acquainted  with,  although  he  may  be  a  specialist  in  any 
one  branch.  Dr.  Magnus  Maclean  must  be  congratulated 
on  the  result  of  his  labours  in  so  successfully  combining 
the  separate  efforts  of  nearly  three  dozen  authors.  The 
volumes  arc  issued  at  the  uniform  price  of  9s.  each. 


248 


THE    PRACTICAL    ENGINEER.  [August  18,  1905 


"  Practical  Perspective."    By  Frank  Richards  and  F.  H. 

Colvin.  New  York :  The  Derry-Collard  Company. 
This  work  is  intended  as  a  practical  explanation  of 
isometric  projection,  with  reference  to  working  drawings 
for  use  by  the  engineer,  builder,  and  similar  crafts.  As 
is  well  known,  with  the  ordinary  orthographic  projection 
it  is  necessary  to  make  a  number  of  views  of  the  subject 
in  several  positions,  mostly  by  projection  from  the  main 
view,  and  this  in  many  cases,  particularly  of  less  involved 
machinery  or  apparatus,  requires  an  amount  of  labour 
which  can  be  dispensed  with  by  adopting  isometric 
perspective.  By  using  an  isometric  scale,  or  even  an 
ordinary  rule,  as  the  ratio  of  reduction  is  a  constant,  all 
the  three  dimensions  of  an  isometric  drawing  can  be  at 
once  read  off  in  feet  or  inches,  as  the  case  may  be. 
Isometric  projection  has  never  taken  a  hold  of  draughts- 
men, although  there  is  a  fair  field  of  usefulness  in  making 
hand  sketches,  and,  as  before  mentioned,  for  the  simpler 
plans.  The  principles  underlying  the  subject  are  well 
brought  out  by  the  first  author,  and  with  such  a  grounding 
no  student  should  experience  any  difficulty  in  working  out 
cases  likely  to  arise.  The  use  of  prepared  isometric  paper 
as  made  by  the  Derry-Collard  Company  greatly  simplifies 
adapting  the  system  to  the  daily  requirements  of  the 
draughtsman,  and  the  large  number  of  practical  examples 
given  testify  to  the  value  that  this  method  of  drawing 
has  for  a  number  of  purposes.  The  practical  nature  of  the 
book  will  commend  itself  to  a  large  circle  of  readers. 


"  The  Naval  Pocket  Book,  1905."  By  Sir  W.  Laird  Clowes. 
This  useful  naval  annual  is  again  before  us,  and  quite 
maintains  the  high  position  it  lias  deservedly  won.  All 
the  lists  of  battle  and  other  ships  belonging  to  Great 
Britain  and  the  Powers  have  been  revised,  submarines 
being  now  classed  in  their  proper  position.  Comparative 
tables  showing  amount  of  recent  naval  expenditure  and  the 
material  strength  of  most  of  the  Powers  have  been  added. 
There  are  a  large  number  of  plans  of  ships,  giving  armour 
belting,  weapons,  etc.,  conversion  and  trial  trip  tables, 
and  much  other  useful  matter,  bringing  the  volume  up 
to  date.  The  portability  of  the  book  is  a  feature  that 
recommends  it. 


Books  Received. 

"  The  Law  and  Practice  relating  to  Patents,  Trade  Marks, 

and  Designs."     By  David  Fulton.     Third  Edition. 

London:   Jordan  and  Sons  Limited,  116  and  120, 

Chancery  Lane,  W.C. 
"  Official  Gazette  of  the  United   States  Patent  Office." 

Vol.  CXVII.,  No.  4.      Published  by  authority  of 

Congress,  Washington. 

"  Institute  of  Marine  Engineers."  Sixteenth  Annual 
Volume ;  containing  reports,  statement,  list  of 
members,  etc. 

"  Institute  of  Marine  Engineers."  Vol.  XVII.  London  : 
Published  at  the  Institute,  58,  Romford  Road, 
Stratford,  E. 

"The  Natal  Government  Gazette."  No.  3,482.  Published 
by  authority.    July  4th,  1905. 

"  The  World's  Locomotives ;  a  Digest  of  the  latest 
Locomotive  Practice  in  the  Railway  Countries  of  the 
World."  By  C.  S.  Lake.  London  :  Percival  Marshall 
and  Co.,  26-29,  Poppin's  Court,  Fleet  Street,  E.C. 


Record  Atlantic  Passage. — The  Virginian  turbine  steamer, 
belonging  to  the  Allan  Line,  lias  just  made  a  record  passage 
across  the  Atlantic.  She  left  Lough  Foyle  at  4-30  p.m.  on 
Friday,  August  4th  last,  and  passed  Belle  Isle  at  7  p.m.  on 
the  Following  Tuesday,  having  made  the  run  across  the  Atlantic 
in  4  days  2k  hours,  or,  allowing  for  -difference  in  time,  4  days 
6  hours. 


A  WIRE-CUTTING  TOOL. 


In  cases  where  a  large  quantity  of  wire  is  to  be  cut  into 
uniform  lengths,  the  tool  here  illustrated  and  described, 
for  use  in  a  fly  press,  will  prove  very  satisfactory,  and  will 
repay  the  time  spent  on  its  making.  It  possesses  the  great 
advantage  of  not  flattening  or  in  any  way  injuring  the  ends 
of  the  lengths,  an  advantage  possessed  by  very  few  forms 
of  cutters. 

A  base  A  is  first  cut  from  §  in.  iron  about  8  in.  by  4  in. 
in  area,  in  the  centre  of  which  is  securely  fixed,  by  means 
of  screwing  and  riveting  the  iron  standard  B,  about 
1  in.  by  l|in.,  the  length  being  made  to  suit  the  press  in 
which  it  will  be  used. 

About  £  in.  below  the  top  of  the  standard,  a  hole  is 
bored  to  take  the  largest  wire  to  be  cut.  At  the  side  on 
which  the  top  tool  C  is  to  work  a  portion  is  removed,  and 


a  steel  plate  D  about  \  in.  thick  fitted,  being  flush  with 
the  standard,  and  fixed  with  two  chamfer-headed  screws. 
The  object  of  having  this  plate  detachable  is  to  enable 
each  different  size  of  wire  to  have  a  plate  to  fit  it,  as  on 
this  point  depends  the  amount  of  damage  done  to  the  wire. 
Care  must  be  taken  in  fitting  the  plates  to  see  they  rest 
firmly  on  the  shoulder  of  the  standard,  which  has  to  take 
the  force  of  the  blow. 


The  plate  should  he  screwed  to  the  standard,  and  a 
ring  marked  on  it  by  scribing  through  the  hole  in  the 
standard,  the  hole  to  tit  the  wire  being  drilled  as  high  as 
possible  within  the  circle.  To  form  an  acute  cutting  edge 
the  hole  can  be  enlarged  at  the  back,  as  shown  at  E, 
which  is  a  sectional  view  taken  through  the  centre. 

A  hole  is  drilled  below  the  plate  to  carry  the  gauge  F, 
which  can  be  made  from  h  in.  round  iron,  one  end  being 
flattened  out  and  bent  over,  and  held  in  position  by  the 
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set  screw  G.  If  considered  necessary,  a  cvrp  fitting  H  can 
be  screwed  to  this  gauge  to  guide  the  wire  to  its 
destination. 

The  top  'tool  is  constructed  similar  to  the  bottom  one, 
excepting  that  it  screws  into  the  press  adapter,  and  in 
place  of  the  hole  through  which  the  wire  passes,  in  the 
case  of  the  lower  one  has  a  half-round  cut  to  fit  the  wire, 
as  shown  at  K. 

In  setting  uj)  this  tool  care  must  be  taken  to  ensure 
the  top  portion  bears  hard  on  the  lower  half,  a  little 
grease  preventing  any  unnecessaiy  friction. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Explosion  from  a  Cast-iron  Feed  Heater. 

No.  1,538.  This  was  one  of  the  usual  type  of  feed 
heater,  and  consisted  of  128  vertical  cast-iron  pipes, 
arranged  in  16  rows,  with  eight  pipes  in  each  row,  those 
in  each  transverse  row  being  connected  at  their  ends  to 
horizontal  cast-iron  cross  boxes.  The  upper  cross  boxes 
were  connected  by  means  of  horizontal  cast-iron  pipes , 
termed  the  top  branch  pipe,  placed  on  the  opposite  side 
of  the  economiser,  through  which  the  feed  water  passes 
on  its  way  to  the  boiler.  There  was  a  safety  valve 
provided  at  one  end  of  the  top  branch  pipe,  which  was 
constructed  in  two  lengths,  connected  together  by  means 
of  a  flanged  joint,  and  connecting  twelve  and  four  sets 
of  pipes  or  cross  boxes  respectively.  The  explosion  took 
place  from  the  shorter  length.  This  had  four  branches  on 
the  under  side,  with  openings  2f  in.  diameter  on  the  ton 
side  opposite  the  branch  openings.  The  top  openings  were 
closed  by  means  of  flat  caps,  each  secured  by  two  fin. 
holts  and  nuts,  and  it  was  through  the  breaking  of  the 
bolts  of  the  second  cap,  as  shown  in  the  illustration,  that 
the  explosion  occurred 


Report  No.  153S. 

The  economiser  was  fitted  at  Messrs.  Hodgson's  tannery 
in  the  year  1901,  and  although  the  safety  valve  in  con- 
nection with  it  was  adjusted  to  lift  at  90  lb.  pressure,  the 
steam  pressure  never  exceeded  51  lb.  per  square  inch,  that 
being  the  working  pressure  at  which  the  boilers  could  work. 
No  repairs  had  been  needed  to  the  economiser  beyond  the 
re-making  of  leaky  joints.  The  apparatus  was  under  the 
periodic  inspection  of  the  makers,  the  last  report  being 
made  about  a  month  before  the  failure. 

The  immediate  cause  of  the  explosion  was  the  breaking 
of  one  of  the  bolts  securing  the  cap,  due  to  the  bolt  being 
defective,  thus  allowing  the  feed  water  to  escape.  Unfor- 
tunately, the  boiler  attendant  who  was  on  the  spot  at  the 
time  was  severely  scalded.  The  fracture  of  the  bolt  took 
place  at  the  bottom  of  the  thread  at  the  end  of  the  screwed 
portion  of  the  bolt,  and  was  so  situated  that  it  would 


have  been  very  difficult  to  discover  a  flaw  at  such  a  position 
by  any  ordinary  examination.  The  threads  of  the  screwed 
portion  of  the  bolt  end  very  abruptly,  and  the  fracture 
was  decidedly  crystalline.  The  bolt  fracture  was  rusty 
when  found,'  but  from  a  careful  inspection  it  appears  to 
have  been  half  broken  before  it  finally  gave  way.  Whether 
the  first  defect  was  caused  through  over-straining  the  bolt 
when  the  joint  was  being  re-made,  it  is  impossible  to 
say,  but  it  was  the  same  bolt  which  had  been  used  before, 
and  the  threads  and  nut  did  not  show  any  signs  of  over- 
straining. The  case  shows  the  necessity  for  a  very  careful 
examination  of  such  bolts,  more  particularly  as  there  were 
no  spigots  on  the  joints,  open-ended  slots  being  provided  in 
the  flanges  of  the  pipes,  and  only  two  bolts  fitted  in 
the  joint,  so  that  in  the  case  of  one  bolt  breaking  the  cap 
was  bound  to  be  driven  off.  The  slots  and  bolts,  too,  were 
rough,  necessitating  attention  to  see  that  the  heads  of 
the  bolts  were  properly  bedded  in  their  places. 

The  Engineer  Surveyor-in-Chief,  in  his  observations, 
pointed  out  the  danger  in  attempting  to  tighten  such  bolts 
(especially  when  there  are  only  two)  when  under  pressure, 
and  suggested  a  notice  should  be  placed  over  all  economisers 
of  this  description  to  give  warning  of  the  fact. 


Explosion  from  an  Ammonia  Still. 

No.  1,540.  The  still  was  one  supplied  about  eighteen 
months  previous  to  the  accident  by  Messrs.  Parsons  and 
Sons,  Brierley  Hill,  in  connection  with  Messrs.  Westwood 
and  Wright,  to  the  Faversham  Gas  Works.  No  repairs 
had  been  made ;  it  was  not  insured ;  nor  had  any  internal 
examination  been  made  to  the  still.  The  vessel  was  of 
cast  iron,  cylindrical  in  shape,  and  18  ft.  high  by  2  ft.  6  in. 
inside  diameter.  It  was  made  in  two  pieces,  each  1  in. 
thick.  The  shorter  piece  rested  in  a  socket  on  the  base, 
and  the  longer  piece  was  fitted  into  a  socket  on  the 
top  of  the  shorter  piece. 

The  cause  of  the  explosion  was  due  to  the  steam  in  the 
liming  boiler  being  allowed  to  rise  to  a  higher  pressure 
than  was  safe  to  be  admitted  to  the  still.  This  excessive 
pressure  caused  the  cylindrical  part  of  the  still  to  be  lifted 
bodily  from  the  base,  the  latter  being  broken  into  eight 
pieces.  The  trays  and  coke  were  blown  out  and  all  external 
fittings  broken.  Owing  to  the  cocks  leading  to  the  glass 
liquor  gauge  and  those  on  the  mercury  pressure  gauge 
on  the  liming  boiler  being  closed,  it  was  impossible  to 
know  what  the  steam  pressure  was. 

There  was  some  doubt  as  to  how  the  cocks  to  the  glass 
liquor-gauge  mountings  became  shut,  as  attention  had  been 
drawn  to  the  matter,  and  the  attendant  in  charge  was  so 
severely  scalded  that  he  died  in  a  few  days.  Another  gas 
maker  was  also  scalded,  but  not  so  severely.  It  was  thought 
upon  examination  that  the  outlet  pipe  which  conveyed 
the  ammonia  gas  from  the  still  to  the  saturator  may  have 
been  partially  obstructed,  and  so  have  allowed  the  rise  of 
pressure.  The  fact  of  a  leakage  occurring  at  the  longi- 
tudinal seam  confirmed  the  opinion  that  the  failure  was 
due  to  rise  of  pressure  in  the  still.  In  order  to  prevent 
a  repetition  of  such  a  mishap,  a  suitable  safety  valve  should 
lie  fitted  in  the  steam  pipe  between  the  main  boilers  and 
the  liming  boilers,  in  addition  to  the  reducing  valve  referred 
to  in  the  survejw's  report,  both  valves  being  adjusted  to 
the  pressure  required  in  the  liming  boilers. 


The  following  is  an  abstract  of  an  inquiry  (No.  6,72.")) 
into  an  explosion  which  occurred  on  board  the  steamship 
Coolgardie  on  May  24th  last  year  about  15  miles  from 
Sydney  Harbour,  resulting  in  the  death  of  an  attendant. 
The  explosion  was  in  connection  with  the  refrigerator, 
which  had  been  installed  some  18  months  previous.  It 
consisted  of  an  ammonia  compressor,  connected  with  iron 
coils,  placed  in  an  iron  tank  filled  with  "  brine  "  (calcium 
chloride  solution).    The  expansion  of  the  ammonia  gas 
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ia  the  coils  reduces  the  temperature  of  the  brine  in  which 
the  coils  are  immersed.  The  chilled  brine  passed  from 
the  tank  to  the  refrigerating  chamber  and  back  through 
2ia,  pipes,  a  distance  of  about  2,000  ft  The  brine 
circulation  is  carried  out  by  means  of  a  steam  pump 
drawing  the  chilled  brine  through  a  2  in  diameter  pipe, 
passing  through  the  cover  of  the  brine  tank.  The  brine 
is  forced  by  means  of  this  pump  through  three  insulated 
chambers,  and  the  returning  brine  is  collected  in  a  vertical 
"  header,"  secured  to  the  top  of  the  tank  at  the  opposite 
end  to  the  suction.  This  header  is  4  in.  diameter,  and  the 
return  pipes  from  the  insulated  chambers  are  each  2  in. 
diameter.  The  delivery  pipes  to  the  insulated  chambers 
are  lg^  in.  diameter,  and  under  ordinary  working  conditions 
a  pressure  of  from  5  lb.  to  10  lb.  per  square  inch  is  main- 
tained throughout  the  system  by  the  pump  to  overcome 
the  friction  in  the  brine  pipes.  Thermometers  are  fixed 
in  the  return  pipes  near  their  connection  with  the  header, 
which  record  the  temperature  of  the  brine  on  its  return 
to  the  tank  from  the  insulated  chambers.  The  brine  tank 
was  insulated  with  charcoal,  enclosed  in  a  wood  casing. 
A  2  in.  pipe  was  bolted  on  to  the  lid,  extending  about  1  ft. 
upwards,  but  not  into  the  tank.  This  pipe  is  known 
technically  as  the  "vent,"  and  has  direct  communication 
with  the  air  space  in  the  tank.    In  fact,  it  served  mainly 


Chief  Inspector  of  Explosives,  the  result  of  the 
inquiry  brought  to  light  the  fact  that  hydrogen 
gas  is  generated  in  working  the  process,  and 
although  the  system  has  been  working  for  .'50  years  no 
serious  accident  had  previously  happened,  according  to  the 
management  of  the  Linde  Refrigerating  Co.  It  was 
considered  not  improbable  that  as  the  generation  of 
hydrogen  is  continuous  some  of  the  gas  may  have  been 
retained  in  the  tank,  which  was  ignited  by  a  naked  light 
being  placed  near  the  vent,  thus  resulting  in  the  explosion. 

The  committee  considered  that  in  making  recommenda- 
tions with  a  view  to  preventing  similar  accidents  in  the 
future  it  was  inexpedient  to  prescribe  precautionary 
measures,  since  the  company  would  do  so  in  their  own 
interest.  In  their  judgment  the  erection  of  refrigerating 
machinery  should  not  be  permitted  in  a.  ship's  engine  room 
in  passenger  ships. 


SIDE    LAUNCH    OF   A    LARGE  VESSEL. 

We  give  in  the  accompanying  illustration  a  view  of  the 
unusual  spectacle  of  a  side  launch,  which  took  place  from 
the  American  Shipbuilding  Company's  yard  on  June  24th 
last.  The  vessel  in  question,  the  William  E.  Corey,  is  a 
sister  ship  to   three  others,   and  constitute  the  largest 


SIDE  LAUNCH    OF    A   LARGE1  VESSEL. 


as  a  ventilator,  but  it  was  also  used  for  inserting  the 
thermometer  into  the  brine  whenever  the  degree  of 
temperature  of  the  brine  in  the  tank  was  desired  to  be 
known.  This  pipe  was  originally  provided  with  a  cover 
(which  screwed  on  to  the  pipe),  writh  a  hole  in  the  centre 
of  about  |  in.  diameter.  This  cover,  judging  from  the 
perfect  condition  of  the  threads  on  the  pipe,  was  not  on 
at  the  time  of  the  explosion,  and  this  supposition  was 
subsequently  confirmed  by  the  chief  engineer. 

The  cover  of  the  brine  tank  was  released  by  the  breaking 
of  the  whole  of  the  bolts,  and  the  pipe  connections  were 
broken.  The  end  near  the  vent  pipe  was  bent  upwards 
about  4  in.  The  sides  of  the  tank,  in  about  the  same 
position,  were  bulged  outwards.  The  iron  ammonia  coils 
were  broken,  and  the  ammonia  gas  escaped  to  an  extent 
which  prevented  access  to  the  engine  room  for  nearly  half 
an  hour.  The  outside  insulating  casing  of  the  tank  was 
smashed  up,  and  the  charcoal  scattered  about  the  engine 
room. 

From  a  number  of  experiments  subsequently  carried 
out     on     n     portion     of     the     brine     pipe     by  the 


vessels  on  the  great  lakes,  her  length  being  569  ft.,  with  a 
keel  length  of  549  ft.,  a  beam  of  56  ft.,  and  a  depth  of 
31  ft.  The  tonnage  is  4,988  net,  and  a  gross  tonnage  of 
6,331,  with  an  estimated  cargo  carrying  capacity  of  11,000 
tons.  It  is  expected  that  she  will  attain  a  speed  of  12 
miles  per  hour,  with  her  engines  of  1,800  H. P.  From  the 
experience  gained  of  the  hopper  principle  with  her  proto- 
type last  year,  her  carrying  capacity  has  been  greatly 
developed,  thus  adding  considerably  to  her  earning  capa- 
bilities. It  is  expected  that  these  four  sister  ships  will 
prove  by  far  the  most  economical  in  many  ways  of  the 
already  large  service  on  the  great  lakes.  The  view  shows 
the  vessel  just  taking  the  water  on  leaving  the  ways.  For 
the  above  view  we  are  indebted  to  Marine  Engineering. 


Foe  Holiday  Makkbs. — The  Hotel  and  General  Advertising 
Company  Limited,  Shaftesbury  Avenue,  London,  have  issued 
the  eleventh  edition  of  25,000  copies  of  the  "Handy"  Hotel 
Guide,  containing  a  selected,  reliable  list  of  over  1.000  hotels. 
The  book  also  contains  list  of  motor  garages,  and  a  number  of 
sketch  maps,  and  list  of  hotels  in  India  and  on  the  Far-East 
route. 
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By  Dr.  SAMUEL  SMILES. 


These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
Instalments.  For  Particulars  and  Order  Form 
see  page  ix. 
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ENGINEER'S  LIBRARY 

LOOK  ON   PACE  IX. 

If  you  do  not  see  the  book  or  set  of  books 
you  require,  or  would  like  to  make  additions 
thereto,  we  shall  be  glad  to  help  you. 


FOR   PARTICULARS  ADDRESS— 

The  Manager,  "Engineers'  Gazette,'7 

359,    STRAND,  LONDON. 


CLEARNESS  IN   PATENT  SPECIFICATION  CLAIMS! 

The  official  directions  in  the  rules  issued  by  the  Patent 
Office  for  the  instruction  of  practitioners  and  patentees 
have  apparently  not  been  sufficiently  or  loyally  followed 
by  those  who  have  had  relations  with  the  Patent  Office, 
while  some  doubt  has  been  raised  in  certain  quarters  as 
to  the  legality  of  the  rules  that  have  been  issued,  and  a 
disposition  shown  more  towards  criticising  than  helping 
the  administration  of  the  Patent  Office  in  relation  to  the 
new  system  of  examination  and  searching  instituted  under 
the  present  patent  law. 

Those  who  have  hitherto  been  suspicious  of  the  rules, 
and  chary  of  following  the  very  definite  instructions  that 
have  been  issued,  will  now  probably  be  satisfied,  seeing 
that  an  official  confirmation  has  been  given  by  both  the 
Attorney-General  and  the  Solicitor-General,  acting  as  the 
law  officers,  as  to  the  meaning  of  the  words  "  clear  and 
succinct "  in  Rule  4  that  has  reference  to  the  claims  of  the 
specifications,  and  which  is  as  follows:  "The  statement 
of  the  invention  claimed,  with  which  a  complete  specifica- 
tion must  end,  shall  be  clear  and  succinct  as  well  as 
separate  and  distinct  from  the  body  of  the  specification." 

In  the  decision  given  by  the  law  officers  in  the  matter 
of  an  appeal  from  a  ruling  of  the  Patent  Office  concerning 
the  interpretation  of  this  instruction,  the  Attorney- 
General  stated  that  "  it  was  obvious  that  some  such 
rule  as  this  is  necessary  for  the  protection  of  the  public 
and  for  the  convenience  of  those  who  have  to  do 
with  the  administration  of  the  patent  law.  Too  copious 
a  description  is  apt  to  become  in  its  effect  obscure,  and  the 
intention  of  this  rule  was  to  secure  that  the  claims  should 
not  merely  be  distinct  from  the  body  of  the  specification, 
but  should  be  in  themselves  clear  and  succinct.  We  by 
no  means  desire  to  lay  it  down  that  the  number  of  claims 
amounts  to  any  infringement  of  this  rule,  for  a  specification 
may  be  such  that  there  are  a  great  many  claims,  separate 
in  their  nature,  which  are  justifiably  -made  under  it.  So 
long  as  the  statement  of  each  claim  is  in  itself  clear  and 
succinct,  and  so  long  as  there  is  an  absence  of  repetition 
in  the  separate  claims,  we  do  not  think  that  there  is 
necessarily  any  infringement  of  this  rule,  merely  owing 
to  the  fact  that  there  are  a  great  many  claims,  so 
that  the  portion  of  the  specification  which  contains  these 
claims  is  somewhat  lengthy.  ...  I  deprecate  very 
much  the  multiplication  of  claims  by  the  system  which 
seems  to  have  prevailed  in  America,  of  attempting  to  deal 
with  every  possible  contingency.  I  do  not  think  it  results 
in  clearness.  I  think  that  the  system  of  claims  with  which 
we  are  more  familiar  in  this  country  is  really  clearer  in 
the  result,  and  that  those  who  have  American  patents, 
and  who  desire  protection  in  this  country,  in  bringing 
forward  their  claims  must  endeavour  to  conform  to  the 
practice  which  has  prevailed  in  this  country." 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED   BY   MESSRS.    MARKS   AND  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication,  takes  place  the  invention  will  be  found  under  the  list  of  '■'■Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


The  Following  Applications  were  made  on  Saturday, 
August  5th. 

Agriculture,  including  implements. 

16033    A.  H.  MITCHELL.    Pneumatic  grain  elevators. 

Arms  and  Ammunition. 

16062    W.  COHEN.  Cartridges.* 


Bottles,  Glass,  &c. 

16054  P.  BINNS.  Filling  and  stoppering  screw-stoppered 
bottles,  parts  of  which  are  applicable  for  use  in  other 
classes  of  machines. 

16067  B.  MIDDLE  WEEK.  Delivering  measured  quantities 
from  bottles,  etc. 

16081    G.  V.  DE  LUCA.    Non-refillable  bottle. 


Building  and  Construction. 

16049    W.  D.  TUCK.  Scaffolding. 

16052  A.  HOLTZHEUER.  Chimney  ventilators,  etc. 
16082    A.  WOLFF.    Frame  work  for  building,  etc.* 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

16042    F.  G.  HEATH.    Cycle  saddles. 


Electrical. 

16057  J.  GAWRON.  Magneto-ignition  apparatus  for  internal- 
combustion  engines.* 

16063  J.  R.  CRAIG,  jun.  Rheostats,  controllers,  etc.,  for 
electro  motors. 

16072    A.  LOEBL.    Electric  cells* 

16075  SIEMENS-SCHUCKERTWERKE  G.  m.  b.  H.  Supply- 
ing and  cutting  off  currents  of  high  potential  to  and 
from  conducting  lines. 

16079  A.  L.  DAVIS.    Interrupters  for  electric  currents.* 

16080  A.  L.  DAVIS.    Interrupters  for  electric  currents.* 
16083    J.  ROBINSON.    Electric  telegraph  apparatus. 

16088  E.  A.  GRAHAM.  Supplying  electric  current  to  tele- 
phonic apparatus. 


Engineering  and  Mechanical. 

16048    C.  W.  WALKER  and  H.  B.  PLAYER.    Rock  drills. 
16070    L.  R.  CAYLEY  and  L.  P.  EDWARDS.  Fluid-pressure 
turbines. 

16092    R.  F.  DICKERSON  and  L.  M.  DICKERSON.  Rever- 
sible clutches. 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

16040    J.  SMITH.    Silencing  and  cooling  the  exhaust  gases  of 

explosion  engines. 
16084    H.  GRADE.    Inlet  valve  for  two-cycle  explosion  engines.* 


Engines,  Steam. 

16074    W.  C.  GARDNER.    Multiple  expansion  reversing  steam 
turbines. 


Food  Products. 

16027    A.  RICHARDSON.    Green  bone  cutter  for  preparing 

bones  suitable  for  poultry  food,  etc. 
16071    J.  F.  WITTEMANN.    Fermentation  of   beer,  etc.* 


Furniture  and  Domestic. 

16029    A.  PAIGE,    A.    HOLBROW,    and    U.  HOLBKOW. 

Folding  arrangement  for  tables. 
16051    J.  W.  ANGEL.    Combined  carriage  seat  and  couch.* 
16066    A.  WOOLARD.    School  desks 


Hardware. 

16026    J.  H.  NORTHCOTT.    Bolts  for  locking  nuts. 
16028    A.  W.  SOUTHEY.  Spanners. 
16056    J.  M.  ECKFORD.    Horse  shoe* 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

16030    J.  W.  BRAY.    Inverted  gas  burners.* 

16050    T.  A.  DAVIS.    Generating  gas  from  gasolene.* 

16058    A.  A.  TJRY.    Gas  checks* 

16064    A.  C.  ELI  and  S.  W.  KELSEY.    Light  indicator. 
16069    R.  ROSE  and  R.  CATT.    Lighting  and  extinguishing 
lamps. 

16085  H.  G.  YATES,  D.  R.  McNEILL,  and  F.  H.  TAYLOR. 

Atmospheric  gas  burners. 

16086  H.  G.  YATES,  D.  R.  McNEILL,  and  F.  H.  TAYLOR. 

It  ficliti  tors  ©tc 

16087  E.  HAUSMANN.    Crucible  furnaces* 


Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 
16041    A.  E.  LONG.    Violin  ohin  rests. 

16068    H.  E.  GREEN.    Automatic  players  suitable  for  pianos 
and  other  keyboard  instruments. 

Leather  Goods,  including  Machinery. 


16077 
16091 


G.  F.  BUTTERFIELD.  Composite  boots  and  shoes* 
P.  J.  BROWN.    Boot  and  shoe  laces. 


Medical. 

16037    E.  W.  HUMPHREYS.    Compound  for  curing  piles. 

Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

16090    THE  MORGAN  CRUCIBLE  CO.  LTD.    Separation  of 
the  constituents  of  ores  and  the  like. 
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Printing  and  Typewriting1. 

16073    T.  W.  BARBER.    Printing  presses.* 


Sanitation. 

{Including  Building  and  Hardware.) 

16053    A.  HOLTZHEUNEK.    Discharge  pipe  of  water  closets 
of  railway  and  other  vehicles.* 


Shipbuilding  and  Navigation. 

16044    R.  MoA.  PEED.    Submarine  vessels. 


Spinning,  Weaving,  and  Allied  Trades. 

16032    J.  FISH  and  T.  P.  PHILLIPS.    Apparatus  for  guiding 
cloth,  etc. 

16034    F.  BIRKLEY  &   GOODALL  LTD.,  and  H.  LUMB. 

Manufacture  of  pickers  used  in  weaving. 
16013    G.  W.  L.  NEUMANN.    Carding  and  scribbling  machines. 
16060    P.  OAKES.    Shuttle  guards. 


Stationery  and  Paper. 

16059    J.  A.  HORNE.    Machines  for  automatically  applying 
labels,  etc.* 


Toys,  Games  and  Sport. 

16065    J.   J.  PEARSON.    Billiard  table. 

16076    G.  HALSEY  and  C.  W.  JONES.    Hockey  sticks,  etc. 


Tyres. 

16089    J.  W.  HORNSBY  and  D.  ROBERTS.    Pneumatic  tyres 
for  motor  vehicles,  etc. 


Vehicles,  Wheels,  etc. 

16038  A.  FRANKLIN.    Motor  car,  etc.,  wheels. 

16045  M.  STANLEY.    Motor  car,  etc.,  wheels. 

16046  M.  STANLEY.    Cushion  springs  for  motor  cars,  etc. 

16047  W.  A.  LLOYD  DAVIES.    Lessening  the  dust  raised 

by  motor  vehicles. 


Wearing  Apparel. 
16031    A.  MAW.    Glove  trees. 


Miscellaneous. 


16035  J.  HARGREAYES.    Heating  and  evaporating  solutions. 

16036  E.  A.  ASHBURY  and  T.  WHITMORE.  Advertising 

device. 

16039    J.  DYMOCK.    Manufacture  of  paper  twine. 
16055    A.  HOPF.    Tobacco  pipe  cover.* 
16061    J.  C.  SELLERS.    Conducting  steam,  air,  etc. 
16078    W.  H.  GREEN.    Rack  for  draining  and  drying  plates, 
etc. 


The  following    ake  the  Applications  fob  Week  ending 
August  12th. 

Agriculture,  including  Implements. 

16113    F.  G.  GOETZE.    Potato-transporting  wagons. 


Arms  and  Ammunition. 

16128    S.  BRONS.    Caps  for  bayonets  * 

16136    W.  J.  C.  DOWNEY.    Wind  gauge  for  back-sights  of 
rifles. 

16192    B.  T.  S.  BADEN  POWELL.    Military  explosive  bombs. 


16238    T.  J.  MORIARTZ.    Carrying  and  handling  torpedoes  on 
vessels.* 

16288    J.  B.  SEMPLE.    Tracing  projectiles.* 
16200    KINGS  NORTON  METAL  CO.  LTD.,  T.  A.  BAYLISS 
&  C.  W.  HILL.    Fuses  for  lyddite  shells. 


Bottles,  Glass,  &c 


161O0    H.   S.  DIX.    Non-refillable  bottle. 
16107    A.  G.  LEIGH.  Syphon.* 

16170  T.  CHEESMAN.  Attachments  for  bottles  for  prevent- 
ing the  introduction  of  liquid  by  unauthorised 
persons.* 


Building  and  Construction. 

16103    A.  C.  MACLEOD.    Supplying  heated  air  to  ships  and 
buildings. 

16166    W.  E.  HASSAN  and  C.  K.  PEVEY.    Pavement  and 

process  of  laying  on  the  same.* 
16222    P.  E.  RAVETTO.  Scaffolding. 

16259    THE  CONSTRUCTION  &  TRADING  CO.    Method  of 

constructing  walls. 
16383    S.  KEMP-WELCH.    Apparatus  for  cleaning  walls. 
16414    A.  M.  ROBERTSON.    Sliding  skylight  window. 
16426    L.  E.  FORD.    Manufacture  of  artificial  stone. 


Chemistry  and  Photography. 

16104    W.  N.  L.  DAVIDSON.    Colour  photography. 
16111    J.  HUTCHINSON.    Developing  dish. 
16151    W.  HEINRICI.    Preparing  a  solution  of  hydrogen  per- 
oxide.* 

16182    SOCIETE  ANONYME  DES  COMBUSTIBLE  INDUS- 

TRIEL.    Oxidation  of  hydrocarbons.* 
16218    F.  W.  BARNES.    Photographic  developing  apparatus.* 
16227    0.    IMRAY    (Farwerke    Vormals    Meister    Lucius  & 
Bruning,  Germany).    Manufacture  of  blue  colouring 
matters. 

16320  F.  L.  NATHAN,  J.  M.  THOMSON,  and  W.  T.  THOM- 
SON.   Manufacture  of  nitro-cellulose. 

16348    T.  EWAN  and  J.  H.  YOUNG.    Guanidine  salts. 

16371  W.  H.  GESNER  and  A.  R.  BRANDLY.  Extracting 
oils.* 

16374    G.  E.  KINGSLEY.    Treatment  of  sulphide. 

16386    H.  KOPPERS.    Treatment  of  gases* 

16390    A.  R.  K.  JEFFERY.    Photographic  changing  boxes.* 

16392    OZONAIR  LTD.,   and  E.   L.  JOSEPH.  Ozonising 

atmospheric  air.* 
16406    H.  J.  ARMSTRONG,  M.  R.  ARMSTRONG,  and  H.  H. 

ARMSTRONG.    Manufacture  of  soap. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 


16415  J.  R.  WARD.    Cash  registers. 

16416  J.  R.  WARD.    Cash  registers. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 


16130  F.  E.  BAKER.    Brakes  for  cycles. 

16140  S.  SWAFFER.    Joining  together  V-shaped  ends  of  belts 

of  motor  cycles. 

16146  H.  LUCAS.    Horns  for  motor  cars. 

16178  H.  A.  LAMPLUGH.    Brakes  for  cycles. 

16211  A.  PRICE.    Bicycle  upholder  when  stopping. 

16229  H.  H.  P.  SEABROOK.    Attachment  for  cycle  pedals.* 

16322  N.  DAVIS.    Saddle  and  spring  for  cycles. 

16412  C.  HUBBARD.    Nozzles  of  cycle  pump  connections. 

16441  A.  ALESSANDRI.    Driving  mechanism  for  cycles.* 


Electrical. 


4166a    R.  BINES.    Induction  coils.* 
1167a    R.  BINES.    Telephone  systems.* 
16123    R.   J.  CROWLEY.  Battery. 
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L6I34    C.  HAS  WELL.    Electric  furnaces. 

1(314-3    A.  ORLING  and  F.  W.  CORBY.    Electro  capillary 

recording  apparatus. 
16148    C.  M.  HIBBElS.  Switches.* 

16179    F.  K.  SIMMS.    Electric  ignition  gear  for  internal-com- 
bustion engines. 
16292    M.  KALLMANN.    Starting  devices  for  electric  motors.* 
16296    C.  A.  ABJJREASAN.    Combined  advertising  column  fire 
alarm  and  police  telephone. 

16300  SIEMENS     BROS.     &    CO.     LTD.  (Sehukertwerke 

G.  m.  b.  H.,  Germany).  Effecting  ventilation  of 
enclosed  electrical  machines.* 

16301  W.  C.  JOHNSON  and   M.  P.    THOMSON.  Electric 

arc  lamps. 

16303    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).  Alternating 
current  motors. 

16304.    THE    BRITISH   THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Dynamo  electric 
machines. 

16324    E.  TURNER.    Electrically-controlled  circuit  breaker. 

16357  A.  BLONDELL.    Arc  lamps.* 

16358  A.  DE  GESSLER.    Electrical  typewriters. 
16373    K.  SCHMAHL,  jun.    Electric  switches. 

16397  O.  EFREN  and  A.  S  IDLER.    Disengaging  mechanism 

for  the  controlling  devices  of  shunt  circuit  arc  lamps.* 

16398  -THE    BRITISH   THOMSON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).  Alternating-current 
motors.* 

16404    T.    H.    WRIGHT.       Distributing   electric   power  for 
traction. 

16431.    E.  KLAPPROTH.    Electric  dental  engines.* 
16435    S.  EISENTEIN.     Transmission  systems  for  wireless 
telegraphy.* 


Engineering  and  Mechanical. 

16099    J.  MILNE.    Gas  pipes. 

16108  O.  SIEFERLNG.  Automatic  fire-extinguishing  and 
alarm  installation.* 

16110    G.  WATSON  and  F.  L.  WATSON.    Mechanical  stokers. 

16120  W.  B.  THOMSEN.  Steering  the  outlet  valve  for 
regulating  the  lubrication  of  four-stroke  engines. 

16135  HUMBER  LTD.,  and  T.  C.  PULLINGE.  Variable- 
speed  and  reversing  mechanism. 

16141    C.  HALL.    Cutting  and  bending  tools. 

16144    A.  M.  NICHOLAS.    Rotarv  filtering  apparatus. 

16156    W.  W.  VIRTUE.    Sheep-shearing  machines.* 

16161    A.  BERRY.    Journal  lubricators* 

16163  H.  STAINKO.    Manufacture  of  chains.* 

16164  H.  H.  SPEARS.    Machine  for  pressing  concrete  bricks.* 

16165  J.  CAPPER.    Adjustable  spring  devices. 

16181    THE  FIRM  OF  HOFFMAN'S  STARKEFABRIKEN. 

Mechanical  ironing  of  starched  material.* 
16184    E.  J.  ANTONI.    Mattress-filling  machines* 
16188    R.  NUTTALL.    Shaft  couplings. 
16195    W.  A.  WEAVER.    Operating  hack  saws. 

16200  H.  A.  MOLLISON.    Direct-acting  pumps. 

16201  G.  BRADLEY  and  D.  MARSHALL.    Combination  lever 

locks  and  catches. 
16205    C.  ELKIN.  Pipes* 

16212  J.  VICARS,  sen.,  T.  VICARS,  and  J.  VICARS,  jun. 
Ratcher  and  pawl  mechanism. 

16214  M.  WALLRATH.    Machine  for  cleaning  and  sharpening 

knives. 

16215  S.  H.  ADAMS.    Revolving  distributors. 

16217  W.  F.  0.  BERGE  and  F.  T.  FRENZEL.  Machine  for 
producing  chain  stitch  ornamentations.* 

16219  M.  A.  HAACK  and  A.  KNOBLAUCH.  Continuous  oil- 
ing apparatus   for  quick-running  spindles.* 

16225    A.  F.  PRESTON.    Machines  for  driving  nails. 

16237    E.  G.  WELDON.    Safety  gear  for  mine  ships!  cages.* 

16269  D.  STEWART  &  CO.  (1902)  LTD.,  and  T.  WISHART. 

Evaporators  for  sugar. 
16245    M.  HOHL.    Air  pumps. 

16249  P.  N.  HOOPER  and  A.  DACKHAM.  Construction  and 
laying  underground  mains. 

16254  A.  E.  GRICE  and  G.  ANDERSON  &  CO.  LTD.  Stone- 
sawing  machinery. 

16257  C.  A.  A  JN  DREW.    Lathe  carriages. 

16258  C.  A.  ANDREW.    Loose  headstock  for  lathe. 

16260  J.  W.  BROWN.    Variable-speed  gearing. 

16261  E.  W.  S.  HUGHES.    Adjustable  grooved  pulley. 

16262  E.  YANKER.    Machine  for  making  macaroni. 

16270  F.  WILSON.    Wood-working  machines. 

16273  A.  POWELL.    Coupling  conduit  pipe. 

16274  J.  PLATT.    Mixing  valves  or*  "  blenders." 
16281    H.J.GREEN.    Steam  separators. 

16283  H.  SYMONDS,  J.  C.  HALL,  and  H.  HARPER.  Guards 
for  laundry  machinery. 


16285    K.  SCHAFFER  and  J.  WELLNER.    Portable  boring 

machine. 

16287  M.  SELNLSCU,  G.  FLORIAN,  and  D.  CON- 
STANTINESCU.    Addition  of  figures.* 

16289  W.J.  LLOi'D  and  W.  PRIEST.  Driving  and  reversing 
mechanism  of  motor  road  vehicles. 

16306    J.  JONES.  Manholes. 

16309    W.  H.  GLASER.  Turbines. 

16313    J.  DERRANCE  and  G.  H.  HALL.    Reducing  valves. 
16318    S.  C.  HANBERG.    Centrifugal  vessels. 
16321    K.    AUSTIN.     Pulleys,    shafts,   guides,   sheaves,  and 
Learings.* 

16325    J.  C.  JACKSON  and  J.  OGDEN.    Self-closing  swing 

doors  for  cage  hoists.* 
16329    A.  B.  CHATWOOD.    Gallows  pulleys. 
16335    R.  BRYAN  and  E.  BRYAN.    Percussive  rock  drills. 

16341  E.  CUSACK  and  J.  B.  HOPE.    Swivel-door  ventilator. 

16342  J.   FRASER,  P.  FRASER,  and  N.   FRASER.  Bell 

pulleys.* 

16347    F.  NIEDERMANN.  Saws.* 

16351  H.  COLLET.    Supporting  shafting.* 

16352  P.  B.  W.  KERSHAW  and  A.  CRUIKSHANK  and  W. 

A.  TURNER.  Recording  and  indicating  the  speed 
of  and  distance  and  direction  travelled  by  vehicles. 

16354  H.    DU    CROS    (The    Societe    Anonyme  des  Anciens 

Etablissements  Panhard  et  Levassor,  France).  Check- 
ing the  vibrations  imparted  to  vehicles. 

16355  T.    A.    MARTIN.     Hydraulic    automatic  pneumatic 

sludger,  dredger,  and  borer.* 
16361    S.  H.  DONALDSON.  Calipers. 

16364  THE  EDWARDS  PATENT  SLICER  SYNDICATE 
LTD.,  and  F.  R.  WADE.  Mechanism  for  effecting  the 
cutting  of  bacon,  etc. 

16366    J.  R.  BRANCH.    Boring  machines.* 

16375  F.  V.  SCHIODT,  H.  HEIN,  and  K.  MOLLER-HOLST. 
Dust-extracting  pump. 

16378  G.  LENE.    Device  for  catching  and  shooting  appliances.* 

16379  H.  HALL.    Mining  struts. 

16384    E.  S.  LEA  and  J.  DEGEN.    Centrifugal  pumps* 
16388    A.  T.  LINDERMAN.    Lumber  joining  machines. * 
16403    A.  HOROBIN.    Coupling  for  drains,  sweeps,  and  con- 
duit rods. 

16405    R.  FINCH.    Water  cleaning  and  cooling  plant. 
16407    C.  R.  LANG.    Actuating  valves  for  steam  pumps. 
16417    H.  KRUSE  and  G.  BRASS.    Boring  head  of  rock  drills. 

16422  W.  WALLER.    Machines  for  cleaning  and  fluxing  metal 

plates. 

16423  W.  .WALLER.    Machines    for  fastening  together  the 

side  seams  of  tin  boxes. 
16431    J.   WILSON.  Pulleys. 

16437  A.  BALLEWSKI  and  W.  WESSEL.  Spark  arresters.* 
1 6139    W.  GEIPEL.    Steam  traps* 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 


16145    R.  WOODHEAD.    Valves  of  motors. 

16393  J.  E.  BOUSFIELD  (11.  A.  Stuart,  Western  Australia). 

Internal-combustion  engines. 

16394  J.  E.  BOUSFIELD  (H.  A.  Stuart,  Western  Australia). 

Internal-combustion  engines. 
16436    THE  WOLSELEY  TOOL  &  MOTOR  CAR  CO.  LTD.,  L. 

SILVERMAN,  and  R.  R.  BROWN.  Controlling  the 
action  of  variable  lift  valves  for  internal-combustion 
engines. 


Engines,  Steam. 


16122  H.  HOLT.    Utilising  exhaust  steam  from  engines. 

16244  E.  HANKE.    Locomotive  engines. 

16372  R.  M.  DEELEY.    Valve  gear  for  locomotives. 

16400  THE    HON.    A.    ALDER.    Against    running  steam 
turbines. 

16427  C.  V.  KERR.    Compound  steam  turbines.* 

16428  C.  V.  KERR.    Nozzles  for  steam  turbines.* 

16429  C.  V.  KERR.    Compound  steam  turbines.* 


Pood  Products. 


16114    E.  CAVERNIER,  C.    OULMAN,    D.   WEIL,  and  A. 

SOLOMAN.    Manufacturing  chocolate. 
16154    F.  DIENER.    Manufacture  of  hollow  roll  pastry.* 
16279    G.  T.  HOLLOWAY.    Preparation  of  common  salt. 
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Furniture  and  Domestic. 


16121    J  H.  HORSFALL.    Domestic  washing  fluid. 
16216    A.  M.  YOUNG.    Egg  cups. 

16277    S.  TUCKER.    Fittings  of  baby  carriers  or  suspenders.* 

16295    B.  J.  B.  MILLS.    Children's  carriages. 

16302    P.  J.  PARMITER  and  G.  PARM1TER.    Portable  or 

hammock  beds. 
16307    D.  H.  BEYEA.    Salt  holders. 

16338    M.  S.  TAAFFER.    A  combination  of  saucer  and  plate 

in  one  piece. 
16353    R.  H.  TAYLOR.  Wardrobes* 
16395    W.  McLAREN.    Spring  roller-blind  apparatus. 


Hardware. 


16093  J.  M.  PORTER  and  J.  WADE.    Safety  apparatus  for 
bread  knives. 

16096  A.  R.  R.  HENSHAW  and  E.  HENSHAW.  Manu- 
facture of  curry  combs. 

16HI2  R.  MILES.    Workman's  drinking  can. 

16121  A.  V.  BONATER.    Boot  or  shoe  "fastener. 

161-17  W.  F.  BOAST.    Water  keys.* 

16155  E.  MANN.  Buckles. 

16162  J.  F.  CHALK.    Eyelet  for  boots  and  shoes* 

16213  H.  BROWN.    Sash  fittings* 

16224  G.  FRANCOTAY  and  L.  FRANCOTAY.  Locks.* 

16236  A.  J.  CHASE.    Wire-finished  nails.* 

16282  H.  NORFOLK.  Castors. 

16330  F.  S.  BRYAN.    Fastenings  for  brooches. 

16370  T.  C.  CHARD.    Attachment  for  spoons. 

16402  W.  BEEDLE.    Hitch  for  tightening  ropes. 


Heat,  Light,  and  Ventilation. 

(Including  Oas  Manufacture.) 

16094    W.  J.  FOSTER.    Tuyeres  and  coolers  of  blast  furnaces 
16097    G.  MACELWEE.    False  bottoms  for  cooking  ranges. 
16109    J.  ROSIC.    Automatically  lighting  and  extinguishing 
gaslights. 

16117    H.  EYLES.    Miners'  safety  lamps. 

16132  C.  A.  SPIES.  Candles.* 

16133  C.  I.  MILLER.    Lamp  burners* 

16174  J.  BRANNSTEIN.    Inverted  burners  for  incandescent 

lighting. 

16175  J.  BRANNSTEIN.    Valve  for  gas  burners. 

16176  J.  BRANNSTEIN.    Upright  incandescent  gas  burners. 

16196  R.  VEITCH.    Coal  savers  for  grates. 

16197  J.  MOWAT  and  J.  MACKINNON.    Lamps  for  street 

lighting'. 

16198  J.  MOWAT  and  J.  MACKINNON.  Anti-vibrating 

frames  for  incandescent  gas  burners. 

16199  J.  MOWAT   and   J.    MACKINNON.    Lamp  lighters' 

torches. 

16220    F.  HOE.    Portable  sand  blast  apparatus* 

16267    F.  C.  WILD.    Feed  apparatus  for  wick  and  hydrocarbon 

lamp  burners. 
16275    J.  PRESTWICH.    Miners'  safety  lamps.* 
16294    SOCIETE     DE     CONSTRUCTION  MECANIQUES 

D'ALAIS.    Drying  kilns.* 
16298    SIR  CHARLES  S.  FORBES,  BART.    Prepared  car- 
bides for  acetylene  lamps. 
16336    G.  HELPS.    Bunsen  mi  rners. 

16343  J.  W.  WESTWOOD,  C.  BARTER,  and  T.  TAYLOR, 
Apparatus  for  heating,  drying,  ventilating,  boiling, 
hot -water  supply,  etc.* 

16410    C.  W.  WALLACE.    Generation  of  acetylene  gas. 

16425    G.  A.  WALKER.    Gas  and  electric  lamp  fittings. 


Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

16129  M.  THOMAS.    Phonogram  cards .* 

16152  J.  DEY  and  A.  DEY.    Card  stop  for  time  recorders. 

16242  J.  REHBOCK.  Pianofortes. 

16265  F.  LETTENP  SALMON.    Securing  music  to  rests. 

16331  T.  HOPKINS.    Billard  recording  clock. 

16350  KELVIN  and  J.  WHITE  LTD.  (W.  Thomson,  Baron 

Kelvin,  Largs).    Sounding  machines. 

16365  W.  H.  PIRRIE.    Sounding  machines. 

16367  J.  REFFITT.    Driving  clocks. 

16351  A.  PHILLIPS.  Records, 


Leather  Goods,  including  Machinery. 


16101    A.  DALES.    Horse,  shoe  oads. 

16171    E.  F.  SARGEANT.       Manufacture  of  leather  belting 

16250  A.  HUSTE.    Revolving  heel  pads. 

16251  C.  FELL.    Treatment  and  finishing  of  hides. 

16312    J.  RIVIERE,   P.    VERROUL,   and    A.  BOUVIER. 

Tanning  of  hides  and  skins. 
16411    J.  H.  HAMMOND.    Antinconcussion  pads  for  boots  and 

shoes. 


Medical. 


16185    R.  TAYLOR.    Devices  for  excising  tonsils. 
16206    W.ABEL.    Manufacture  of  false  mineral  teeth. 


Metallurgy. 

(Including  Rolling,  Drawing,  C'as'ing,  etc.) 


16169  T.  J.   TRESSIDER.    Manufacture  of  steel. 

16230  W.  P.  THOMPSON  (C.  W.  Merrill,  U.S.A.).  Treating 
precious  metal-bearing  materials. 

16232  A.  WEDGE.    Preparing  iron  oxides.* 

16233  A.  WEDGE.    Preparing  iron  oxides.* 

16234  A.  WEDGE.    Preparing  iron  oxides* 

16385  R.  A.  HADFIELD.    Manufacture  of  steel.* 


Optical,  Mathematical,  etc.,  Instruments- 


16125    J.  H.  BARTON.    Galileau  field  glasses. 
16241    J.  H.  BARTON.    Prismatic  for  field  glasses. 
16339    W.  ASTLEY.    Instrument  for  determining  the  rate  of 
load  gradients. 


Printing  and  Typewriting. 


16131    J.  P.  L.  DONLEVY.    Type  carriers. 

16247    R.    HADDAN    (Duplex  Printing    Press  Co.,  U.S.A.). 

Rotary  web  perfecting-  printing  presses.* 
16328    O.  ST.  LEGER,  DAVIES,  and  W.  EWING.  Producing 

designs  on  colour-printing  rollers. 
16360    H.  A.  BRIGGS.    Typewriting  machines.* 


Railways  and  Tramways. 


16105  S.  ROBERTS.  Automatic  coupling  for  railway  vehicles. 
16116    A.  A.  ROUND  and  P.  H.  HADDLESTON.    Holder  for 

tramcar  tickets. 
16221    LA  SOCIETE  ANONYME  DES  MANUFACTURE  DES 

ELACES  ET  PRODUITS  CH1MIQUE  DE  SAINT 

GOBAIN  CHANNY  ET  CIREY.    Mounting  electric 

rails.* 

16240  R.  DEAL.  Tramways  suitable  for  bedsteads.* 
16242  A.  MAASS.  Signalling  apparatus  for  railways. 
16349    S.  W'.  DALZELL.  Rails. 

16413    J.  GARDEN.    Locking  railway   carriage  doors.* 


Sanitation- 

(Including  Building  and  Hardware.) 
16167    C.  R.  PEVEY.    Street  sweeper.* 

16204    F.  ASLATT.    Forcing  and  promoting  the  combustion  of 
towns'  refuse. 

16305    J.  JONES  and  H.  WOOLHOUSE.    Drain  stoppers.* 


Shipbuilding  and  Navigation. 


16126    J.  McMEEKAN.    Metal  sockets  for  ships'  ladders. 

16157    T.  J.  BLACKMORE.  Rudders. 

16186    W.  T.  P.  MATHER.    Stern  post  and  shaft. 
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10187  F.  H.  LORING.    Measuring  the  speed  of  vessels. 

16278  G.  NEWSUM.       Supplying'   air  to  submarines  when 

srddenly  submerged.* 

16293  W.  G.  KILBY.    Submarine  vessels. 

16308  A.  G.  MELHUISH.    Propelling  airships. 

16399  R  .F.  H.  HIRST.    Steering-  gear. 

16408  T.  15.  FYFE.    Ships'  propellers. 


Spinning,  Weaving,  and  Allied  Trades. 


16095    B.  BEAUMONT.    Spinning  machines.. 
16127    J.  MAI  and  F.  RICHTER.    Beat-up  straps  for  weavers' 
looms.* 

16159    A.  P.  QUACKENBOS.    Cleaning  wool.* 
16189    R.    H.  WILDING   and  S.  B.    WILDING.  Hopper 
ventilation. 

16191    J.  TAYLOR.    Take-up  motions  for  looms. 

16209    W.  L.  HOLLAND  and  S.  AKROYD.    Traverse  motions 

of  spinning  machines. 
16253    T.  H.    WRIGHT.    Instrument  for  trimming  ends  of 

yarns 

16317    J.  LAFORET.    Shuttle  brakes  for  looms. 

16327    O.  ST.  L.  DAVIES  and  W.  EWING.    Applying  coloir, 

to  woven  fabrics.  " 
163:32    H.  B.  REYNOLDS.    Ring  spinning. 
16340    W.  ATHERTON.    Loom  picking  bands. 
16438    CAULTHARD    &    CO.    LTD.,   and    W.  WESTLEY. 

Method  of  mounting  aud  fixing  rings  for  spinning  and 

doubling  frames. 


Stationery  and  Paper. 


16112    W.  DAVIDSON.    Ink  case. 

16150    W.   J.  FERRIS.    Fountain  pens.* 

16311    S.  WHEELER.    Apparatus   lor  cutting,   folding,  and 

interfokling  sheets  of  paper.* 
1633'!    A.  J.  ROBIN'S  and  D.  E.  P.  DAVIES.  Envelope. 


Steam  Boilers  and  Fittings. 


16203  F.  ASLATT.    Forced  draught  for  steam  boilers. 

16226  A.  M.  ROBESON  and  C.  A.  BELLING! ON.  Furnaces.* 

16228  G.  F.  AKERLIND.    Water-level  gauges. 

16363  J.  S.  SCOTT.    Preventing  clinkermg. 


Toys,  Games,  and  Sport 


16172  M.  REMFRY.    Toy  hoops.* 

16183  H.    HANSEN   and   N.  BREDESEN.       Toy  building 

materials.* 

16207  E.  COHN.    Ball  gloves.* 

16268  K.  SERGER.    Ball  catch  game. 

16271  J.  A.  T.  NIXON.    Golf  balls. 

16272  H.  B.  FERRIER.    Target  and  carpet  golf. 
16291  A.M.CLARK.    Toy  hoops.* 

16297  O.  B.  TODD.  Toy. 

16299  A.  E.  PROSSER*    Ratchets  for  lawn  tennis. 

16120  P.  F.  BRITTAIN.    Amusement  apparatus. 


Tyre<= . 


16149  J.  CHAMBET.    Pneumatic  tyres.* 

16173  E.  WRIGHT.    Tyre  protectors. 

16180  F.  R.  SIMMS.    Pneumatic  tyres. 

16202  W.  T.  G.  ELLIS.    Rubber  tyres. 

16231  II.  MOERKE.    Tyres  for  wheels.* 


Vehicles,   Wheels,  etc. 


16098  II.  GRIFITHS.  Automatically-locking  brake  levers. 
16153    J.  DENMAN     Motor  ears. 

16210    C.  E.  HARRISON.    Folding  seats  for  motor  cars. 
16239    V  EREMIGTE     DAM  PF T EJ K B  [ N  EN     G.    m.     b.  H. 
Wheels  or  discs  for  high  circumferential  speeds.* 


16248    G.  H.  W.  WIDGER  and  J.  S.  PORTCH.  Anti-skidding 

device. 

16255    W.  CHADWICK  and  J.  E.  W.  DINGDALE.  Ratchet 

sprag  for  road  vehicles. 
1G256    W.  F.  SANDERSON.    Appliance  for  holding  the  body  of 

a  two-wheeled  vehicle. 
16280    J.  A.  LEGH.    Non-skid  devices  for  vehicles. 
16401    W.  H.  ELLAM.    Anti-skidding  device. 
16424    W.  W.  ELLIOTT.    Motor  road  vehicles. 
16430    E.  HERDMAN.    Fire  escapes. 


Wearing  Apparel. 


16190    L.  A.  JOUQUES.  Garment. 
16194    II.  HARRISON.    Sporting  coats. 

16235    T.  O.  MORAN  and  J.  LUTHBERT.    Stocking  and  sock 

holder  and  clip  lor  trousers. 
16314    G.  W.  KELSEY.    Collars  for  loose-fronted  shirts. 


Miscellaneous. 


16106    A.  SELIG STEIN.    Umbrella-closing  device.* 
16115    C.  F.  BIBBY.    Pneumatic  filler. 

16118  G.  DREW.    Composite  substance. 

16119  R.  HANSEN.    Device  for  releasing  a  number  of  animals 

at  the  same  time. 

16137  A.  A.  TOWNES.    Stern  frames. 

16138  A.    J.   BOULT  (The  'National  Wire-bound   Box  Co., 

U.S.A.).    Wire-bound  boxes.* 

16139  A.  J.    BOULT    (The  National   Wire-bound  Box  Co., 

U.S.A.).    Making  box  blanks.* 
16142    G.  R.  CANNON.    Securing  the  lid  of  any  packing  case- 
16158    F.  J.  BALL.    Cleaning  tobacco  pipes. 
16160    L.    Y.   SPEAR.    Buoyancy-regulating  apparatus.* 
16168    C.  PATMORE.    Lamp  stool  and  table. 
16177    W.   CLARK    (The    American    Water    Purifying  Co., 

U.S.A.).    Purifying  water.* 
16193    J.  and  F.  ALLEN.    Displaying  advertisements. 
16208    J.  G.  DOODS.    Safety  clip. 
16223    E.  G.  N.  SALENIUS.    Hand  separators.* 
16216    W.   DISPUT  and  C.   HOFMANN.      Cleaning  hollow 

bodies.* 

16252    F.  PATRICK.    Circular  wood  cutter. 

16262    J.   BRIERLEY  and  J.    R.   GREENHALGH.  Roller 

blind  maps. 
16264    E.  YANKER.    Book  cover  protector. 
16266    A.  MARR.    Cleaning  tobacco  pipes. 
16276    W.  H.  TREBBLE.'  Affixing  handles  to  shovels. 
16284    S.  J.  HANSEN.    Refillable  cigarette. 
16286    J.  MELLINGS.    Lawn  sprinkler. 
16310    E.  ANDREONE.  Patterns* 

16315  A.  LANFRANCHI.    School  desk  and  seat* 

16316  R.  KORNNAIM.    Method  of  colouring  food.* 
16319    McCANN.    Box  plates.* 

16323    E.  W.  WADE.    Street  boot-blacking  boxes. 
16334    T.  A.  DIXON.    Stand  for  displaying  wall  papers. 
16337    E.  F.  HARRIS.    Cigarette  holder. 

16344  J.  KAUFMANN.    Making  hat  forms  of  wire.* 

16345  G.  TUCKER.    Gathering  map. 

16346  W.  HACBEKER.    Fulling  tongs. 
16356    W.  FORD.    Tobacco  pipes. 

16359  F.  R.  NOAD  and  T.  C.  PERKINS.  Holders  for  cigars. 
16362    J.  W.  SIMMONDS.    Fountain  for  poultry. 

16368  W  A.  MACLACTILAN.    Quoinless  side-stick  for  com- 

positor's galley. 

16369  A.  ~SCHULTHESS.  Drawers. 

16376  J.  E.  DAVIDSON.    Blinkers  for  horses. 

16377  C.  A.  JAMES.  Matches. 

16380    L.  B.  ANDERSON.    Packing  of  canned  goods. 
16382    J.  L.  McMILLAN.  Binders.* 

16387  H.  H.  LAKE:  (Stefan.  Kiss,  von  Ecsegby  and  the  firm 
Hondelsgeselschaft  Kleinberg  &  Co.,  Austria).  Aiming 
devices.* 

16389    B.  ROUX.    Rubber  tubes  and  rolls. 
16391    M.  W.  SHANBY.    Bathing  tent  trolley. 
16396    R.  JOHNSON.    Rabbit  and  vermin  trap. 
16109    W.  CLARK.    Extension  ladders. 

16418  W.  T.  GOODE RIDGE.    Brush  protector* 

16419  P.  F.  BRITTAIN.    Extracting  dust  from  carpets. 
16421    W.  JONES.    A  eaiard  to  prevent  teapot  or  other  lids 

from  falline  off. 

16432  C.  W.  LATHER.    Manufacture  of  glue. 

16433  R.  KRON.    Manufacture  of  pasteboard.* 

16440  F.  W.  HOWORTH  (Charlottenbursrer  Farbwerke  Aktien- 
gesellschaft,  Germanyl.    Cleanincr  matrices. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  September  10th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  SO,  Cross 
Street,  Manchester. 


1904. 

8200    POLLARD  &  BEHRMANN.    Cigarette  machines. 
8209    HOSTAIN.    Machines  for  capsiiling  flagons  or  bottles. 
10748    VANDERVELL  &  PROCTOR.    Dynamos  or  the  like. 
1C909    ADSHEAD.    Parcel-bundling  machines. 
12982    CARTNER  &  WARBY.    Apparatus  for  delivering  checks 
or  tickets  to  the  public  and  recording  the  number  and 
value  of  same. 
15269    KERMODE.    Burners  for  liquid  fuel. 

Means  are  provided  for  regulating  the  steam  passage,  con- 
sisting of  a  valve  on  the  inner  tube,  and  a  seating  on  the 


intermediate  tube;  the  inner  tube  has  a  spigot  projecting 
beyond  the  valve  which  is  adapted  to  prevent  back  pressure 
in  the  steam  or  oil  passage. 

15293  LHOSTE.  Calcium  carbide  containers,  also  applicable 
as  acetylene  gas  generators. 

15312  TOMSON  &  HANNA.  Means  for  the  manufacture  of 
brasses  or  bushes  for  the  bearings  of  shafts,  axles,  or 
the  like,  more  especially  applicable  to  electro  motors. 

15344  BERRY  &  RISCH.  Automatic  safety  device,  parti- 
cularly applicable  in  connection  with  falling  overhead 
trolley  wires,  or  other  wires  passing  over  or  running 
parallel  with  same. 

A  switch  is  provided  which  is  kept  in  the  "  off  "  position 
by  gravity,  being  held  in  the  "  on "  position  by  a  trigger 
acting  against  gravity.  In  connection  with  the  trigger  a 
lever  is  so  arranged  that  it  is  held  in  position  free  of  the 
trigger  against  the  action  of  a  spring  by  a  fusible  strip,  the 
object  being  that  immediately  there  is  sufficient  flow  of 
current  in  a  subsidiary  circuit  to  flow  the  fuse,  the  spring 
pulls  the  lever  over,  releases  the  trigger,  and  throws  the 
switch  out. 

15384  GAMBLE.  Memorandum  and  like  appliances  for  use  in 
connection  with  telephones  and  for  other  purposes. 

1.-38C    RUBAUDO,     ESTIER,      ESTIER,      MALLET,  & 
MOUREN.    Mechanical  and  electrical  elevator  for 
goods,  especially  goods  contained  in  sacks. 
15528    SHARP.    Contrivance  fof  turning  the    leaves    of  a 
pamphlet  or  book. 

15577  NICHOLAS.  Recovery  of  metals  from  ores  and  other 
material. 

15455  FIELD,  GARRARD,  &  FERRANTI  LTD.  Electric 
relays  for  automatic  circuit  breakers  and  the  like. 

The  relay  relates  to  alternating  current  circuits,  and  works 
on  the  induction  principle;  an  abnormal  flow  of  power 


causes  a  disc  to  rotate  against  a  resistance  (a  weight  sus- 
pended on  the  spindle  of  the  disc),  the  rotating  disc  operating 


a  contact  lever  so  arranged  or  balanced  that  it  can  be  moved 
to  make  contact  by  a  small  actuating  force. 

15599    THOMPSON.    Electric  alarm  for  indicating  the  heating 
of  bearings. 

A  suitable  metallic  casing  having  terminals  is  provided 
and  a  connected  to  a  battery  and  an  alarm.  A  spring  lever, 
composed  of  two  metals  of  different  expansive  properties,  is 
arranged  within  the  casing.  A  pivoted  lever  is  adapted  to 
engage  with  the  free  end  of  the  first  lever,  so  as  to  rise  or 
fall  as  the  latter  expands  or  contracts,  and  so  complete  the 
circuit. 

15627    BOWELL.    Electric  clocks. 

15657    W ATKINSON.    Appliances  for  drying  and  superheating 
steam  and  bye-pass  valves  for  superheaters. 

The  superheater  consists  of  a  plurality  of  headers,  each 
composed  of  an  incomplete  drum  shell  closed  by  a  tube 
plate,  and  a  series  of  arched  or  inverted  and  splayed  U 


tubes,  each  having  one  end  secured  in  the  tube  plate  of  one 
header,  and  the  other  end  in  a  separate  header.  Access 
doors  are  provided  in  the  headers  through  which  an  expander 
may  be  inserted. 


258  THE    PRACTICAL  ENGINEER 


15776    OGLE  &  CYANIDE  VACUUM  FILTER  CO.  LTD. 

Apparatus  for  the  separation  of  liquids  from  solids, 
particularly  applicable  to  the  extraction  of  metals 
from  their  ores. 

Refers  to  Patent  No.  3962  of  1904.  The  object  is  to  so 
arrange  the  apparatus  that  the  extraction  of  liquids  from 
solids  can  be  effected  in  a  continuous  manner  with  great 
efficiency,  and  at  a  rate  that  has  been  hitherto  unattainable. 

L5796    MERZ  <k  PRICE.    Alternating  electric  current  distri- 
buting  systems. 

The  object  of  this  invention  is  to  switch  out  the  feeder 
or  the  transformer  of  a  single  or  polyphase  supply  when  some 
fault  occurs.    Under  normal  conditions  the  magnetic  effects 


of  the  coils  A  on  a  magnetic  core  neutralise  each  other,  but 
when  a  fault  ,  occurs  the  coil  15  is  inductively  effected,  and 
operates  the  breaking  device. 

15915    BRYAR.    Combined  nut   and  pipe   wrench    and  screw 
driver. 

The  pipe  wrench  comprises  a  fixed  head  having  a  pro- 
jecting shank,  a  longitudinal  groove  in  the  shank  having 
an  inclined  surface  ;  a  movable  head  attachment  is  slidingly 
adjusted  over  the   shank  and  fitted  with   a  set  screw  to 


engage  the  inclined  surface  of  the  longitudinal  slot;  a 
movable  head  is  provided  having-  a  serrated  gripping  surface, 
pivotally  secured  to  the  movable  head  attachment,  and  a 
spring  adapted  to  keep  the  movable  head  normally  and  in 
resilient  position. 

15940    ANNAND.    Delivery  mechanism  for  rotary  web-printing 

machines. 
15947    GILL.    Ventilating  fans. 

The  blades  of  the  fan  are  made  with  a  gentle  bend  or  curve 
which  corresponds  to  the  angle  of  the  blast  of  air  delivered, 
or  to  the  amount  of  spreading  required,  the  centre  line  of 


the  bend  or  curve  being  made  obliquely  to  the  radial  centre 
line  of  the  blade,  and  with  or  without  a  helical  twist  at 
the  root  of  the  blade. 

15931    ROBINSON.    Spring  wheels  for  vehicles. 

The  hub  portion  is  provided  with  a  series  of  radially- 
arranged  coiled  springs,  each  adapted  to  force  a  thrust- 
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transmitting  device  into  contact  with  the  rim,  the  thrust- 
transmitting  devices  being  arranged  to  travel  in  a  rotary 
sense  upon  paths  so   formed  that  during  this  travel  the 


stress  of  the  spring  is  increased,  and  relative  movement  of 
the  hub  and  rim  portions  gradually  retarded  until  they 
rotate  together. 

15918    HARDINGHAM  (Trevithick).    Locomotives,  semi-port- 
able engines,  and  the  like. 

Four  cylindrical  shells  are   arranged  in  the  smoke  box 
so  as  to  form  two  annular  chambers,  one  within  the  other. 


The  feed  water  is  heated  in  these  chambers  by  the  furnace 
gashes  and  by  the  exhaust  steam  from  the  cylinder. 

16038    JOHNSON  (de  Moya).    Manufacture  of  steel. 

In  the  manufacture  of  steel  a  preliminary  addition  of 
salts  of  sodium  or  a  mixture  of  salts  of  sodium  and  potassium 
is  made.  Afterwards  carbonaceous  material  contained  in 
bags  is  added  to  the  molten  bars  in  the  casting  ladle,  the 
object  of  bags  being  to  prevent  the  carburetting  agent  from 
burning  as  soon  as- it  comes  into  contact  with  the  molten 
metal. 

16159    CHRISTIAN  SON.    Leg  pocket  or  wrap  for  sleeping, 

travelling,  and  for  other  purposes. 
16313    BOULT   (Poisson).    Method    of   retting    and  washing 

vegetable  textile  fibres. 
16399    O'DONNELL.    Railway  signalling  apparatus. 

Both  the  casing  D  of  the  device,  which  is  mechanically 
connected  to  the  wire  C,  and  the  disc  E  are  rotatably 
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mounted  ou  the  signal  spindle,  and  a  device  consisting  of  an 
armature  lever,  a  bell-crank  lover,  and  a  pawl,  is  arranged  in 
Such  a  way  that  only  the  rotation  of  both  casing  and  dise 


operates  the  signal;  this  rotation  however  is  only  possible 
when  an  electro  magnet  is  energised  at  the  same  time  by 
means  of  the  operated  lever  B,  and  no  signal  is  produced 
when  the  wire  C  is  moved  by  unauthorised  hands. 

I  (1678  DE  GRASSE  nee  FOULD.  Corset.  [Date  applied  for 
under  International  Convention,  January  4th,  1904.] 

16728  ALLG  EMEINE  ELEKTRICTTATX-GES.  Compound- 
ing dynamo  electric  machines  for  three-wire  system-. 
[Date"  applied  for  under  International  Convention. 
July  31st,  1903.] 

A  three-wire  dynamo  electric  machine  having  main  and 
auxiliary  held  windings  is  adapted  to  be  connected  in  scries 


vwwvwv 


with  the  outer  and  middle  wires  of  a  three-wire  system,  in 
order  to  avoid  loss  of  efficiency  when,  for  any  practical 
purpose,  there  is  no  possibility  of  dividing  the  field  winding 
in  two  parts  connected  in  series  with  the  outer  wires  of  the 
system.    The  auxiliary  winding  must  be  suitably  calculated. 

16816  FABRIQUE  NATIONALE  D'ABMES  DE  GUERRE, 
SOC.  ANON.  Belt  pulleys.  [Date  applied  for  under 
International  Convention,  February  23rd,  1904.] 


One  end  of  a  band  of  leather  is  fastened  to  a  belt  pulley. 
The  band  is  laid  on  in  the  direction  of  rotation  in  such  a 
manner  that  it  is  held  firmly  pressed  against  the  pulley  by 
the  tension  of  the  belt. 


16840  SCHMIDT.  Shaping,  polishing,  and  similarly  treating 
wood  and  other  articles  and  apparatus  therefor. 

17010  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (Genera] 
Electric  Co.).  Control  systems  tor  electric  translating 
devices  particularly  adapted  for  use  for  controlling 
motors  on  electrically-propelled  vehicles. 

The  invention  consists  in  the  combination  of  several 
electro-magnetically-operated  circuit  closers  A,  which  rotate 
a  shaft  B  step  by  step,  whereby  a  mechanism  C  is  put  under 


strain,  the  movement  of  which  is  suitably  retarded,  and 
effects  the  closing  of  another  circuit  by  means  of  a  bridge 
D,  which  circuit  actuates  another  step  movement  of  the 
shaft  and  so  on.  The  series  and  parallel  connections  of  the 
motors  E  are  thus  effected  at  proper  time. 

17042  WARMINGTON.  Means  for  preventing  dead  points 
between  a  reciprocating  member  and  a  revolving 
member  in  engines  and  other  machinery. 

The  reciprocating  member  is  connected  to  a  crank  which 
engages  in  a  slotted  block  suitably  mounted  between  guides. 


This  block  is  caused  to  move  to  and  fro,  and  operates  a  pair 
of  suitably-pivoted  levers  having  rollers  or  other  suitable 
device  mounted  thereon  which  engage  a  disc  or  other  sur- 
face mounted  independently  of  the  said  crank  or  revolving 
member. 

17119  R  A  DEM  A  CHER .  Tools  for  cutting  and  working  wood 
and  metal,  such  as,  for  instance,  drilling,  boring, 
planing,  turning,  and  the  like. 


The  cutting  edges  at  the  head  of  the  tool  are  made  to  Fern? 
a  polygon  formed  by  the  intersection  of  the  outer  lateral 
surfaces  of  the  cutter,  and  of  inner  pyramidal  surfaces 
forming  the  walls  of  a  recess  in  the  end  of  the  tool. 

17391  BLACKBURN.  Apparatus  for  cooling  beer,  stout,  and 
other  liquids. 

17406  AUTO-ELECTRIC  RIFLE  &  TARGET  CO.  LTD  (Auto- 
matic Target  Machine  Co.).  Target  apparatus  or  the 
like  where  no  projectile  is  employed. 
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17416  RUDGE- WHIT  WORTH  LTD.,  and  PUGH.  Combined 
driving,  free  wheel,  and  brake  mechanism  for  veloci- 
pedes. 

17423  ROSENBERG  &  ROSENBERG.  Self-regulating 
dynamo  electric  machines. 

Two  armatures  are  mechanically  coupled,  the  exciting 
current  of  each  being  derived  from  the  working  current  of 
the  other,  the  auxiliary  armature  being  also  provided  with 


a  constant  excitation.  The  invention  is  also  applicable  to 
the  combination  of  two  magnetic  holds  and  one  armature. 
The  direction  of  the  current  remains  the  same,  and  an 
automatic  regulation  during  the  change  of  velocity  is 
obtained. 

17624  LEISEL  &  KUPPER.  Material  applicable  for  soldering, 
coating  metals,  and  for  writing  or  the  like  and  method 
of  manufacturing  the  same. 

17674    PORT.  Telephones. 

17719  DUMARESQ.  Rate  of  change  of  range  and  deflection 
finder  to  facilitate  the  accurate  shooting  of  gun. 

17813  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Systems  of  electric  motor  control. 

The  invention  relates  more  especially  to  the  control  of 
motors  driving  air  compressors,  and  consists  in  the  com- 
bination of  main  motor  A,  auxiliary  motor  B,  which  operates 
the  starting  resistance  C,  several  electro  magnets  operating 
switches,  one  of  which  is  connected  by  a  lever  to  a  relief 


valve  of  the  compressor  and  diaphragm.  A  governor  is 
connected  by  means  of  levers  to  a  switching  device.  The 
motor  is  thereby  protected  against  overloads,  is  started  and 
stopped  automatically,  and  is  controlled  by  the  governor 
operated  from  the  compressor. 

17814    STEVENS  &   HUISH.    Device  for  preventing  "crib 

biting  "  and  "  wind  sucking  "  in  horses. 
'£016    RICHERT.    Electric  plug  and  socket  couplings. 

The  plug  and  socket  portions  of  the  coupling  are  each 
composed  of  two  pieces  of  metal  secured  to  and  insulated 
from  each  other,  each  piece  of  metal  being  provided  with 
means  for  attaching  the  conducting  wires.  The  plug  and 
■socket  is  provided  with  insulating  covers  and  means  for 
attaching  to  socket  a  ball. 

18053    JUCKER  (Kruse).  Scutchers. 

18079    CUTTS.    Manufacture  of  lace  on  twist  lace  machines. 


17847    CAIRNS  &  CURRIE.    Pulley  blocks. 

The  side  sheath  of  the  block  is  provided  with  a  disc-shaped 
bearing,  which  bearing  is  kept  from  rotation  by  a  key,  the 


face  of  the  bearing  being  provided  with  a  ball  race.  A  boss 
on  the  face  of  the  pulley  block  is  caused  to  bear  on  the 
periphery  of  the  balls. 

17917  GARSED.  Worm  gearing  for  imparting  intermittent 
rotary  or  reciprocating  or  intermittent  reciprocating 
motion. 


The  thread  of  the  worm  is  so  cut  as  to-  impart  to  a  worm 
wheel  meshing  with  it  a  reciprocating  and  rotary  motion. 

18126    MILEY  &  CRAVEN  BROS.  LTD.  Variable-speed 
driving  of  machine  tools  and  the  like. 

The  gear  consists  of  two  series  of  stepped  pulleys  on 
separate  shafts  having  a  separate  belt  for  each  pair  of 
pulleys,  with  means  for  tightening  each  belt  when  required, 
to  cause  it  to  grip  and  transmit  motion  from  its  driving 
to  the  driven  pulley. 


18317 


KENNED  Y-McGREGOR 
switches. 


& 


WREN.  Electrical 


The  lever  A  is  connected  to  the  bridge  B  by  means  of  a 
spring  C  and  a  pivot  D,  over  which  the  bridge  slides  longi- 
tudinally against  the  action  of  the  spring.    When  the  lever 


engages  with  the  pin  E,  fixed  on  the  bridge,  the  latter  is 
moved  out  of  the  stop  of  the  bracket  and  opens  the  circuit 
suddenly;  the  switch  closes  the  circuit  by  the  same 
operations. 

18397  ENTWISTLE  &  KENYON  LTD.,  KENYON  &  SHOR- 
ROCK.    Carpet  sweepers. 

18416  VAN  PRAAG.  Lamp  for  generating  and  burning  acety- 
lene gas  and  cartridge  and  container  for  use  in  same. 

18420  STEVENS.  Machinery  for  cleansing  and  washing  the 
interior  of  casks. 

18431    SUGG.    Sun  burners. 

18484  HAWLICZEK.  Purification  of  distillery  or  like  refuse 
effluents. 
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18378    HORNBY.    Combined  electric  switches  and  fuses. 

The  improvement  consists  in  the  fuse,  combined  with  the 
switch,  and  is  adapted  for  large  currents;  the  fuse  A  is 


inserted  between  the  contact  blades  B,  which  are  insulated 
from  the  pivoted  lever,  and  is  de-energised  when  the  switch 
is  opened. 

18405   KERR.    Air  compressor  and  process  of  compression. 

The  air  compressor  comprises  a  series  of  chambers  and  a 
corresponding  number  of  discs  mounted  upon  the  central 


driving  shaft.  Curved  vanes  are  mounted  on  the  back  of 
each  vane,  and  guide  openings  opposite  the  vanes  are  formed 
in  each  chamber  to  communicate  with  the  next  of  the  series. 

18546  BYNG  &  CRAWSHAW.  Electric  incandescent  lamps 
whereby  two  or  more  lamps  are  governed  by  one  central 
connecting  cap  or  the  like. 

Two  or  more  branch  tubes  radiate  from  one  central  sup- 
porting and  connecting  cap,  the  tubes  containing  the  lamp 
filaments,  which  may  be  connected  either  in  series  or  in 
parallel. 

18613  CURTIS.  Construction  of  cornices,  skirting,  dados,  and 
the  like. 

18676    HEPPE.    Automatic  musical  instruments. 
18692    GRIFFIN.  Windows. 

18709  BLUMER-KUNZ.  Shuttle-retaining  device  for  power 
looms. 

18775    MOMMERTZ.    Pipes  for  conveying  hard  granulous  or 

similar  material. 
18783    BELL  &  ADAMS.  Urinals. 
18803    GRIEVE.    Knitting  machinery. 

18840    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Processes  of  electro-deposition. 
•  18862    CAMPBELL  &  WILCOCKSON.  Firelighters. 
18149    COLLET.    Apparatus  for  boring  railway  sleepers. 

A  machine  for  boring  railway  sleepers  mounted  on  guide 
tubes,  forming  a  support  for  a  carriage,  the  said  tubes 
forming  an  inclined  or  horizontal  plane,  the  machines  being 


fixed  on  the  rail,  the  foot  of  which  is  to  be  fixed  by  the 
bolts  driven  into  the  holes  to  be  bored  by  means  of  side- 


gripping  jaws,  the  jaws  being  moved  towards  each  other 
by  contrary-acting  screws  operated  by  a  lever. 
18592    CAROL  AN  (General  Electric  Co.).    Electric  railways. 

The  switch  A  is  operated  electro  magnetically  from  an 
independent  source,  the  circuit  of  which  is  held  in  closed 
position  by  a  switch  B.  When  the  collector  conies  on  the 
section  C  the   coil   D  is  energised,  and   the  respective 


armature  interrupts  the  circuit  of  the  independently-operated 
switch  A  of  the  last  section,  the  armature  of  the  latter 
interrupting  thus  the  supply  from  the  feeder  to  the  motor 
on  the  hind  section. 

19351    SMITH.    Methods  of  lubricating  locomotive  cylinders. 
The  lubricator  is  provided  with  suitably-disposed  valves, 
which  allow  the  passage  of  the  lubricant  to  the  cylinders 


when  the  steam  is  shut  off,  and  prevent  the  passage  of  steam 
to  the  lubricator,  and  that  of  the  lubircant  to  the  cylinders 
when  the  engines  are  under  steam. 
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18868    BRAY,    BRAY,    &    BRAY.    Couplings    for  railway 

carriages,   wagons,  and  like  vehicles. 
181)29    FRAIS.  -  Articles  of  clothing. 

18975  ROBERTS  &  AKSTEY.  Apparatus  for  the  manu- 
facture of  generator  gas. 

19001    THOMPSON  (L'Hospied).    Gas  furnaces. 

19183  BROTHERHOOD.  Producer  gas  manufacturing 
apparatus. 

19275    HOLLINGWORTH  (Crompton  &  Knowles  Loom  Works). 

Weft  tension  mechanism  for  looms  for  weaving. 
19317    WHITEHEAD.    Dress  lifters  and  suspenders" 
19325    MAYBURY.    Weed-gathering  tool. 

19365  ISHERWOOD.  Metallic  conduits  for  electric  wires  and 
cables. 

19367    PARKES.    Free-wheel  mechanism  for  cycles. 

19370    BRITISH  .NORTHROP  LOOM  CO.  LTD.  (Northrop 

Loom  Co.).  Lays  of  looms  for  weaving. 
19393    DEFILIPPI.    Detachable  rim  whereby  the  pneumatic 

tyres  of  motor  cars  can  be  adjusted  to  the  wheel  fully 

inflated. 

19403  VICKERS,  SONS,  &  MAXIM  LTD.,  and  SILVERMAN. 
Lubricating  apparatus. 

The  lubricant  is  supplied  m  a  thin  coating  or  film  to  the 
surface  of  a  rotary  device,  which  may  also  be  a  roller  or  a 


series  of  super-imposed  rollers,  from  which  it  is  transferred 
by  means  of  flexible  or  resilient  scrapers  or  guides  to  suitable, 
conductors  leading  to  various  parts  of  the  machine  to  be 
lubricated 

19107    BOTJLT   (Pfeifer).    Tubes   for  colours  and   the  like. 

19426  LEE.    Toast  rack. 

19427  BROOKS.    Photographic  cameras. 

19428  BELLAMY.    Internal-combustion  engines. 

The  improvement  relates  to  the  electrical  ignition,  md 
consists  in  the  combination  of  an  eccentric  mounted  on  the 
side  shaft  of  the  engine ;  a  vibrating  rod  connected  thereto 


and  provided  with  a  tappet  engaging  with  a  trip  lever  is 
mounted  on  the  axis  of  the  magneto,  said  lever  operating  a 
plunger  A,  which  in  turn  operates  the  sparking  device. 

19132    HAMILTON.    Finger,  scarf,  and  other  rings  or  pins. 
19439    THOMAS  HOLCROFT  &  SONS  LTD.,  and  MOULD. 

Standards  for  water  closet  seats  and  other  purposes. 


19441    MEAKIN.    Manufacture  of  small  grooved  pulley  wheels 

and  the  frames  or  carriages  for  them. 
19173    B USER  &  KEISER.    Combination  garments. 
19521    WILSON.    Trouser  stretchers. 

19531    MUNDLER.    Device  for  use  in  connection  with  incan- 
descent gas  burners. 
19535    ROBERTSON  &  ROBERTSON.    Machines  for  mining 

coal  or  other  minerals 
19537    MORIS  <&  BUNCH.  Lubricators. 

The  apparatus  is  of  i  lie  reciprocating  plunger  type,  the 
plunger  being  connected  through  a  head  and  a  crank  pin  to  a 
crank  disc,  which  is  rotated  by  hand  when  desired  to  flush  the 


apparatus  with  oil,  and  by  a  worm  wheel  and  worm  con- 
nected to  a  pulley  driven  from  any  moving  part  of  the 
machine  to  which  the  lubricator  is  attached  when  in  normal 
woiking.  The  lubricator  may  be  driven  by  a  pawl  and 
ratchet  instead  of  by  a  worm. 

19541    DIXON  &  DIXON.    Inland  waterway  navigation  and 
towage. 

19568    TOMPKINS.    Production  of  symmetrical  tetra  chlor 

ethane  and  chlor  ethylenes  from  acetylene. 
19577    HAMILTON.    Fittings  for  windows  and  the  like. 
19579    MADDEN.    Motor  and  other  road  vehicles. 

The  object  of  the'  invention  is  to  provide  a  strong  con- 
struction permitting  a  free  relative  vertical  movement  of  the 
wheels  and  body  without  movement  in  other  sections.  For 
this  purpose  the  body  of  the  vehicle  is  combined  with  pedestals 


constituting  guides  for  the  axle,  and  with  suitably-provided 
shoe  flanges  engaging  with  said  pedestals  in  order  to  avoid 
longitudinal  and  transversal  movement.  A  pivoted  con- 
nection between  axle  and  shoes  allow  free  movement  of  the 
ends  of  the  axle. 

19582  GERDAU.  Forging  presses  for  the  manufacture  of  tyre 
rings  and  other  annular  objects. 

19590    McHARDY.    Casing  or  conduit  for  electric  conductors. 

19592  CHUBB  &  YOUNG.  Reservoir  attachments  or  appli- 
ances for  pens. 

19622  MAYNARD.  Sheaf  regulating  attachment  for  self- 
binding  reapers. 

19625  NO  AD  &  BELL.  Method  and  means  for  using  coal  gas 
as  a  heating  agent  in  stoves,  fireplaces,  and  the  like. 

19640  SIMON.  Mouthpiece  for  smoking  pipes  and  cigar  and 
cigarette  holders. 

19661    WOODBURN.    Watering  cans. 

19705  TURNER.  Distributing  ca^es  for  railway  tickets  and 
the  like. 

19717    COLLINS.    Medical  inhalers. 
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1U687    FLETCHER  &  liUTTKKW'ORTII.  Lubricators. 


Consists  of  a  float  iu  the  oil  vessel,  the  float  being  con- 
n-feted by  levers  to  a  valve  of  an  oil  supply  tube.  One  of 
the  lexers  is  also  adapted  to  close  an  electrical  circuit  in 
which  an  alarm  bell  or  other  suitable  indicator  is  situated. 

19735    KOCH.    Dredging  apparatus. 

19739    KENRICK.    Variable-speed  gearing. 

Two  cones,  facing  each  other,  are  mounted  on  the  same 
axis,  and  two  Leveled  carrier  wheels  are  mounted  on  a  shaft 
pivoted  upon  the  axis  of  the  cones.    This  shaft  is  caused  to 


move  endwise  by  the  screw  and  handle  gear  shown,  and  a 
spring  is  placed  behind  one  of  the  cones  to  keep  the  gearing 
surfaces  tight. 

19751    RAWORTH.    Motor-propelled  vehicles. 

In  order  to  apply  electric  power  to  ordinary  road  carriages, 
the  carriage  is  provided  with  a  fore  carriage  having  motor- 
driven  wheels,  the  fore  carriage  being  connected  by  a  frame 
to  the  rear  axle,  the  frame  carrying  the  source  of  electric 
energy. 

19758    WILDERMAN  &  MOND.  Thermopiles. 

19804  BAILEY.  Portable  trays,  tables,  or  the  like  with  fold- 
ing legs  or  supports. 

19816  STOTT.  Construction  of  ventilator,  inlet,  or  "grating" 
for  fitting  in  walls,  partitions,  and  the  like. 

11)832  OSMOND.  Brakes  and  other  devices  operated  wholly 
cr  partly  by  a  flexible  cord. 

19880  JONES.    Hat  pins  and  other  dress  pins. 

19881  JONES.    Manufacture  of  the  back  plates  of  sleeve  links 

and  other  like  articles. 
19936    JONES  &  HALL.    Driving  belts  for  sewing  machines 
and  the  like. 

19943    CHORLTON  &  SMETHURST.    Draught  excluders. 
19948    BAXTER.    Belts  for  elevating,  conveying,  and  other 
machines. 

The  lrelt  consists  of  one  or  more  longitudinal  strips  of 
flexible  metallic  material  and  one  or  more  strips  of  belting 
formed  of  india-rubber  or  canvas,  and  a  number  of  trans- 
verse metal  plates  with  or  without  elevator  buckets  attached 
thereto. 


19896    DONALDSON  (Cayer).    Automatic  couplings  for  rail- 
way and  other  vehicles. 


The  draw-bar  of  an  automatic  coupling  has  a  front  jaw 
pivoted  thereto,  and  a  loose  rear  jaw  so  arranged  that  it 
can  move  longitudinally  with  respect  to  the  said  draw-bar. 
A  sectional  plan  and  elevation  are  shown. 

11)952  MYCOCK.  Apparatus  for  opening  out  or  spreading 
textile  piece  goods  after  bleaching,  dyeing,  or  the 
like  operations. 

19989    NUSCH    (Sorel).    Dyeing  process  of  skins  for  glove- 
making  and  other  uses. 
20032    ROSS  &  ROSS.    Ball  cocks  or  valves  for  the  supply  of 
water  to  flushing  cisterns  for  water  closets,  urinals, 
and  the  like. 
20043    BOLLE  (Eitle).    Stone-breaking  machines. 
20069    SCOTT.    Sights  for  ordnance. 
20165    SCHMIDT.    Steam  superheaters. 

The  superheater  consists  of  a  plurality  of  superheater 
tubes  closed  at  one  end,  connected  with  two  steam  chambers 
for  admitting  the  steam  to  be  superheated  and  discharging 
the  superheated  steam.  Each  of  the  superheater  tubes  is 
provided  with  a  casing  projecting  into  and  fixed  steam  tight 
at  the  open  end  of  the  tube  and  forming  a  heat  non-con- 
ducting partition  within  it. 
20185    AMBLESTON.    Apparatus  for  removing  or  extracting 

the  oil  or  oily  fibre  from  nuts — e.g.,  palm  nuts. 
20191    OLSEN  &  GATES.    Apparatus  for  automatically  extin- 
guishing and  relighting  gas  burners. 
20221    PITCHFORD.    Combined  cinder  shifter  and  dust-bin. 
20337    CRAIG  &  DONALD  LTD.,  FYFE,  &  HAY.  Plate-edge 

planing  machines. 
20397    EDMONDSON.    Pneumatic  tyres  for  the  purpose  of 

making  them  less  liable  to  puncture. 
20442    BATCHELLER.    Polish  for  metals. 

20547    THOMPSON.    Automatic  reversing  gear  for  controlling 

the  flow  of  sewage  to  and  from  bacteria  beds. 
20607    NORTH  &  METCALFE.    Supporting  the  rails  of  rail- 
ways, tramways,  and  the  like. 
The  rails  are  supported  at  curves  by  means  of  struts 
situated  at  the  outsides  of  the  rails,  which  struts  are  formed 
integral  with  or  are  securely  attached  to  a  tie  piece  which 
passes  under  and  holds  together  the  two  rails. 
20708    HINTON.    Means  for  changing  the  gauge  of  railway 
and  tramway  wheels. 


The  running  axles  of  a  vehicle  arc  caused  to  move  apart 
or  approach  each  other  automatically,  to  alter  the  gauge 
of  the  wheels,  by  contacting  a  central  rail  at  the  point  where 
the  gauge  alters. 


264 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


20783 

21064 
21186 


21217 
21245 
21305 


21467 
21486 
21492 


VYVYAN  &  NEW1TT.  Electrical  telegraphs  and  con- 
trolling apparatus.  [Secret  Document  under  Sec.  44 
Patents-,  etc.,  Act.,  1883.] 

MURRAY.  Actuating  mechanism  for  keyboard-operated 
machines. 

STONEHAM.  Warming  houses,  buildings,  rooms,  and 
the  like  whereby  the  heat  produced  by  ordinary  fires 
is  prevented  escaping  up  the  chimney. 

DAMASKINOS.    Automatic  telegraphic  apparatus. 

HATELY.    Appliances  for  cooking  eggs. 

GILLESSEN.  Bottle-washing  machines.  [Date  applied 
for  under  International  Convention,  December  10th, 
1903.] 

BOULT  (Bellows).  Logotype  or  type-bar  casting 
mechanism. 

BINAZZI.  Means  for  refloating  vesels  or  raising  sub- 
merged bodies. 

WADKIN  &  JARVIS.  Cutters  for  wood  working  and 
other  machines. 


Several  forms  of  cutters  axe  described,  that  shown  being 
one  form.  The  cutter  body  is  mounted  upon  the  ordinary 
spindle  and  is  slotted  to  receive  the  cutters,  held  in  place  by 
means  of  set  screws.    End  and  side  elevations  are  shown. 

21586    CANTRILL.    Axle  for  basinettes  or  other  light  vehicles. 

21897    BAUM.    Hydraulic  jigging  machines. 

21962    W.  A.  S.  BENSON  &  CO.  LTD.,  and  ANDREWS. 

Appliance  for  warming  food,  plates,  dishes,  and  kin- 
dred articles,  applicable  also  to  other  warming  pur- 
poses 

22012    GAUNTLETT.    Wheels  for  tram  and  light  railway  cars. 

The  centre  or  inner  wheel  is  fixed  to  the  axle  in  the  ordinary 
way.  A  concentric  ring  fits  arouna  the  inner  wheel,  making 
the  diameter  the  same  as  the  ordinary  car  wheel  and  rotating 
between  two  flanges  fixed  to  the  inner  wheel,  the  outer 
diameter  of  this  ring  fitting  the  rails. 

22827    SCHIEDT.    Hand  oilers.    [Date  applied  for  under  Inter- 
national Convention,  October  22nd,  1903.] 


A  hand  oiler  is  provided  having  valve-operating  mechanism 
of  the  thumb  lever  and  rock-shaft  typo,  whereby  the  liability 
of  displacement  and  injury  to  the  valve-operating  parts  will 


be  reduced  to  a  minimum.  The  valve  rod  and  its  expanding 
Spring  are  so  hold  and  controlled  as  to  cause  effective 
seating  of  the  valve. 


22196 


Globe  or  shade 


22305 


22494 


22905 
22917 


23072 

23145 

23187 

23319 
24164 


EVERED  &  CO.  LTD.,  and  EVERED. 

holders  for  gas  and  other  lamps. 
MACHINEK  &  GEISSHUTTNER.     Sound  recording 

and  reproducing  instruments. 
ALLDAY.    S  nap  fasteners  of  cigar,  cigarette,  match, 
and  card  cases  and  boxes,  purses,  and  other  metallic 
receptacles. 
DE  MARE.    Electro-thermic  fans. 

OLIPHANT  &  SCOTT.  Apparatus  for  converting  oil 
into  gas  for  cooking,  heating,  and  illuminating  pur- 
poses. 

NEWTON    (Farbenfabriken  vorm.  F.    Bayer   &  Co.). 

Manufacture  and  production  of  new  tetrazo-dyestuffs. 
PARKER.    Automatic  apparatus  for  saving  waste  liquors 

in  connection  with  beer  and  like  engines. 
MARKEL.    Process  of  and  apparatus  for  producing  bars 
of  soap. 

PILKINGTON.    Motor  cycles  and  the  like. 
LAKE  (Soc.  do  Camions  Automobiles  Moteurs  Dufour). 
Explosion  motors. 

The  regulator  comprises  a  centrifugal  governor  and  an 
eccentric  mounted  on  shaft  A.    The  ecentric  controls  the 


24226 


24314 
24451 

24496 
24672 


2490 


opening  of  the  admission  valve,  and  also  operates  a  grooved 
disc  whereby  a  charge  of  fresh  air  is  injected  into  the 
cylinder  when  the  admission  valve  ceases  to  be  actuated. 

HARRIS  &  SHELDON  LTD.,  and  SHELDON.  Certain 
kinds  of  window  and  shop  fittings  for  displaying  and 
supporting  goods  and  for  other  analogous  uses. 
WEBB.    Acetylene  gas  generators. 

BOULT  (Hulsberg  &  Co.).    Impregnation  of  wood  and 

other  oorous  materials.  , 
SCHROEDER.    Washing  machine. 

IMRAY  (Society  of  Chemical  Industry  in  Basle).  Manu- 
facture of  crystallised  methyl  and  ethyl  salicylgly- 
collates    and   of    a  product   therefrom   for    use  in 
therapeutics. 
BURNS.    Boring  tools,  reamers,  and  the  like. 

The  boring  tool  carries  cutters,  which  arc  radially  adjust- 
able by  a  multiple  cam  sleeve  keyed  to  the  shaft  and  on 


which  the  cutters  are  seated.    An  external  revoluble  bush 
is  provided,the  cutters  projecting  through  same,  and  by 
which  the  cutters  may  be  adjusted. 
25671    WHITE.    Typewriting  machines. 

25883    GALLI.    Envelopes  or  other  postal  and  like  covers  and 
wrappers. 
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26271  GOETZ.  Weight  indicating  and  weight-recording  scales. 
27030    MADDOCK  <fc   MADDOCK.    Thimble  pin  for  placing 

earthenware  in  glost  ovens  and  kilns. 
28257    IMRAY  (Wikstrom  &  Morse).    Apparatus  for  making 

metal  tubes. 

The  apparatus  consists  of  a  rod  which  receives  the  tube 
from  the  rolls;  a  stripper  removes  the  rod  for  the  tube,  a 
conveyer  idly  transfers  the  tube  to  the  receiving  side  of  the 
rolls  and  suitable  mechanism  transfers  the  tube  to  the 
proper  pass  of  the  rolls. 

28641    LAYCOCK.    Construction  of  wheels  or  pulleys. 

The  interior  of  the  wheel  is  employed  as  a  grease  box 
or  container  for  the  lubricant,  and  the  bearing  in  which 
the  shaft  runs  is  not  continuous,  but  is  divided  so  as  to 


28641(00- 


present  an  aperture  through  which  an  elastic  parking  con- 
tained in  the  hollow  interior  of  the  wheel  can  press  against 
tiie  shaft  or  soindle. 


29128 

29145 
29146 

29374 
89503 


BERGLUND.    Cleansing  composition  for  removing  ink 

stains  and  the  like  from   paper  or  other  material. 

[Date  applied    for  under  International  Convention, 

May  4th,  1904.] 
STONE.    Space   telegraphy.    [Date  applied  for  under 

International  Convention,  April  11th,  1904.] 
STONE.    Support  for  aerial  conductors  used  in  space 

telegraphy.    [Date  applied   for  under  International 

Convention,  May  3rd,"  1904.] 
STJLMAN,    KIRKPATRICK-PICARD,-  &  BALLOT. 

Separation  of  metalliferous  minerals  from  gangue. 
DE   BONNECHOSE.    Radial   or   axial  flow  turbines, 

applicable  also  to  compressors.    [Date  applied  for 

under  International  Convention,  January  7th,  1904.] 

Fluid  pressure  is  led  to  a  relatively  slow-running  wheel. 
\  velocity  l>eing  progressively  reduced,  so  that  it  issues 
thout  velocity  after  its  energy  has  l>een  utilised.   A  special 


form  of  bucket  or  vane  is  used  resembling  two  funnels  con- 
nected at  their  small  opening  aud  the  profile  of  an  active 
face  or  wall  is  approximately  that  of  a  flattened  cocked  hat, 
and  is  combined  in  such  a  manner  as  to  avoid  any  shock 
at  the  entrance,  and  also  any  eddying  and  vibration. 


1905. 


82 
351 
371 


IMRAY  (Society  of  Chemical  Industry  in  Basle).  Manu- 
facture of  azo-dyestuffs  for  wool. 
WAGNER.    Process  for  the  preparation  of  compounds 

for  fuel  briquettes. 
FILIPPI.    Propellers.    [Date  applied  for  under  Inter- 
national Convention,  January  9th,  1904.] 

The  blades  of  the  propeller  rise  from  a  solid  boss  that 
constitutes  a  plane  surface  perpendicular  to  the  axis  of 
rotation  aiid  does  not  offer  any  surface,  or  shock,  or  disturb- 
ance to  the  action  of  the  water. 

525    MASSE Y  (Massey-Harris  Co.  Ltd.).  Mowers. 


582  BOUSFIELD  (Firm  Julius  Pintsch).  Gas  stoves  for 
heating  purposes. 

687  BROWN  &  FREEMAN.  Device  for  suspending  gar- 
ments or  other  articles,  either  for  domestic  use,  dis- 
playing in  shop  windows,  or  other  places. 

852    RAMSEY.  Engines. 

The  crank  and  piston  of  a  single-acting  engine  are  so 
arranged  with  respect  to  each  other  that  the  axial  line 


of  the  piston  is  substantially  tangential  to  the  circular  path 
of  the  end  of  the  crank,  at  a  point  passed  through  by  the 
end  of  the  crank  during  the  power  stroke. 

865    GAYLEY.    Method  of  extracting  moisture  from  air  or 

other  ga^es  for  use  in  the  arts. 
931    DOWNING  (Dixie  Match  Co.).    Machines  for  boxing 

matches. 

1072    GEROW  &  GEROW.    Incandescent   electric  lamps. 

To  enable  a  lamp  to  be  again  used  after  its  filament  is 
broken,  the  neck  is  so  made  that  it  may  be  easily  unscrewed 


1117 
1226 

1414 

1426 
1470 

1626 

L816 

1827 

1900 

2026 

23-jt; 


and  a  new  filament  mounted  in  position.  After  again 
screwing  it  in  place,  the  interior  of  the  globe  is  exhausted 
through  the  central  non-return  valve  shown. 

7    LAKE.    Lawn  mowers. 

WHITE.    Pictorial  post  cards,  view  books,  almanacks. 

show  cards,  and  the  like. 
WINTERFLOOD.    Automatic  valves  for  water  heaters 

and  the  like 
BELL.    Safety  razor. 

BROOKES   (Automatic    Hammer  Co.).  Tack-driving 
mechanism. 

TILLE  &  BAUMANN.    Pump.    [Date  applied  for  under 

International  Convention,  January  29th,  1904.] 
W.  k  J.  GEORGE  LTD.,  and  GEORGE.  Apparatus 
for  generating  sulphuretted  hydrogen  and  other  gases. 
HILDERSLEY.    Method  of  and  means  for  controlling 

railway  carriage  doors. 
MFCKLE.      Detachable  brackets.      [Date  applied  for 

under  International  Convention,  February  1st,  1904.] 
MOFCHEL.    Concrete  Diles. 

FEY  St  WEISHAAR.     Vermin  and  other  animal  traps. 
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1583    FINZI.     Induction    regulators   for  electric  currents. 

[Date  applied  for  under  International  Convention, 
January  27th,  1904.] 
The  transverse  reaction  flux  of  the  secondary  winding 
occurring    in    an    induction    regulator    is    annulled  by 


i 

/SS3/0S 


the  employment  of  high  magnetic  reluctance,  which  may  be 
obtained  by  introducing  air  gaps  or  holes  A  in  the  laminated 
magnetic  circuits. 

2.345    MARKS  (Crown  Cork  &  Seal  Co.).    Bottle  closures. 
2373    DAUCHER.    Joiners  and  like  cramps. 


3448 

1 

3476 

3515 

3525 

(     %>$7d/Q5  J 


The  clamp  consists  of  a  base  with  a  vertical  guide  arm, 
upon  which  the  movable  member  of  the  cramp  slides.  The 
end  of  the  movable  member  carries  a  movable  pressure 
pin  operated  by  an  eccentric  cam  and  lever. 

2458    SHUTTLEWORTH.    Fastenings   for  the  stoppers  of 
bottles  and  like  containers  to  prevent  the  containers 
being  fraudulently  re-used. 
2467    BROWN.    Manufacture  of  mortar  cement,  building  com- 
position, and  moulded  articles  made  from  like  material 
2650    HEESON.    Construction  of  boiler  furnaces. 

Hollow  grate  bars  are  arranged  either  longitudinally  or 
transversely  in  the  flue,  being  capable  of  rocking  or 
not  as  desired.    Each  grate  bar  is  formed  with  a  series  of 


2659 

2784 
2895 


small  apertures,  which  extend  through  from  the  hollow 
interior  to  the  upper  surface  and  sides  of  the  bar ;  the  holes 
are  preferably  formed  at  an  angle  or  directed  toward  the 
back  of  the  furnace. 

GOODSALL  &  LOOSEMOORE.    Self-contained  auto- 
matic printed  sheet  adjuster. 
FISET.    Bell  tents. 

BRANDT.  Advertising  in  connection  with  transparent 
articles.  [Date  applied  for  under  International  Con- 
vention, November  4th,  1904.] 


2967 


3024 
3263 
3277 
3368 


3632 
3690 
3734 


3761 
3903 

3913 


4206 
4241 
4290 
4369 

4503 

4534 


4538 


4692 


BRAUN.  Means  of  regulating  and  controlling  the  supply 
of  water  from  the  water  container  to  the  generating 
chamber  in  acetylene  gas  generators. 

BEEDHAM.    Self-registering  shooting  target. 

YA  INKER.  Scissors. 

ESTEKMANN.    Corset  busk. 

WECHSELMANN,     KONIGSBERGER,    &  FREU- 

DENTHAL.    Means  for   supporting  miners'  cages, 

skips,  and  other  elevators. 
JACKSON  &  CUTMORE.    Toy  for  using  as  a  game  of 

skill  and  the  like. 
MANIACHI.    Stove  for  heating  flat  irons  for  laundries, 

tailors,  and  the  like  purposes. 
EAGON    &    BROWN.    Combined  window  screen  and 

weather  strip. 

BIRKELAND.  Apparatus  for  producing  electric 
reactions  in  gases  by  aid  of  electric  arcs.  [Date 
applied  for  under  International  Convention,  February 
20th,  1904.] 

COULTER.    Sovereign  cases. 

HENDERSON  &  RICHARDS.    Calculating  apparatus. 

SAMPERE.  Divisible  upright  manually  or  mechanically- 
opeiated  piano.  [Date  applied  for  under  Inter- 
national Convention,  February  25th,  1904.] 

JAMES  (Swift).    Computing  and  printing  machine. 

01  TWA Y.  Optical  illuminating  device  for  telescopes 
and  similar  instruments. 

TURCHI  &  BRUNE.  Apparatus  for  enabling  telephonic 
and  telegraphic  messages  to  be  transmitted  over  the 
same  line.  [Date  applied  for  under  International 
Convention,  April  2nd,  1904.] 

WOLVERTON.    Means  for  producing  vibrations. 

BIGGS.    Chain  vermin  trap. 

BUTLER.    Cameras  for  three-colour  photography. 
WOLFF.    Apparatus  for  drying  bricks,  tiles,  cement, 

peat,  timber,  and  like  materials. 
HALL  &  KAY.    Means  for  purifying  the  air  in  weaving 

sheds,  spinning  rooms,  and  the  like. 
DENIS.    Machine  or  apparatus  for  producing  threads 

from  collodion  and  recovering  the  solvents  employed. 

[Date  applied  for  under  International  Convention, 

March  5th,  1904.] 
JAGENBERG.    Machine  for  forming  flanges  or  rims 

on  paper  and  like  boxes  or  on  the  lids  of  paper  and 

like  boxes  or  tubes. 


BARLOW  (Foster  Engineering  Co.). 
fluid-pressure  regulators. 


Steam  and  other 


The  action  of  the  main  valve  is  controlled  by  the  aid  of  the 
auxiliary  valve  closing  against  the  high-pressure  fluid.  The 


diaphragm  is  able  to  be  renewed  when  broken  without  stop- 
ping <he  passage  of  the  fluid  through  the  valve,  and  at  the 
same  time  the  full  initial  pressure  is  prevented  from  enter- 
ing the  line. 

5067    BOSTWICK    &   BOSTWICK.     Means    for  guarding 

against  the  re-use  of  bottles. 
5338    MCNNS.    Columns,  pedestals,   and  similar  decorative 

architectural  structures* 
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220    THOMAS.    Vapour  electric  lamps.    [Date  applied  for 
under  International  Convention,  March  28th,  1904.] 
The  quantity  of  eondensible  vapour  in  the  light-giving 
path  is  controlled  by  introducing  a  suitable  liquid  into  the 


5363 


interior  of  the  vapour  column,  bringing  the  liquid  to  the 
boiling  point  and  condensing  and  returning  the  vapours 
produced  by  the  boiling  process. 

DESCOURS-DESACRES.  Means  for  locking  together 
screw  nuts  and  bolts.  [Date,  applied  for  under  Inter- 
national Convention,  June  3rd,  1904.] 


3464 


5534 


The  fixing  of  the  nut  on  a  bolt  is  effected  by  means  of 
a  key  capable  of  being  introduced  between  the  nut  and  the 
bolt,  and  fixed  in  place  at  whatever  point  in  the  length  of 
the  bolt  the  nut  may  happen  to  be. 

ECKNER.  Machines  for  making  paper  bags.  [Date 
applied  for  under  International  Convention,  March 
17th,  1904.] 

RING  &  COOPER.    Vehicle  wheels.    [Date  applied  for 
under  International  Convention,  March  22nd,  1904. J 
The  wheel  has  an  inner  felly  rim  and  an  outer  sectional 
lellv  rim  having  an  intermediate  steel  hoop  for  supporting 
the  wheel  in  circular-form,  guiding    and  bracing  clips  and 


oblique  corrugated  springs  being  provided  to  extend  around 
the  wheel  between  the  inner  and  outer  felly  rim  and  fastened 
to  the.  inner  and  outer  rims. 

3549    GORDON  &  McKECHNIE.    Piston  rings. 


of  a  recess  in  the  piston,  and  the  other  in  a  groove  formed 

between  the  recessed  portion  of  the  piston  and  the  flange  of 

a  retaining  ring. 
5617    DE  NOLLE.    Road  or  other  vehicles. 
5759    CALAME.    Fastening  for  corsets,  gaiters,  and  the  like. 
5867    SCHOU.    Thrust  bearings  for  revolving  shafts. 

Between  the  bearing  itself  and  the  part  surrounding  it 

is  inserted  a  ring  filled  with  fluid,  the  arrangement  being 


A  piston  ring  for  a  piston  made  in  one  piece  having  top 
and  bottom  projections,  one  fitting  in  a  groove  iu  the  side 


Mich  that  the  fluid  ring  is  on  all  sides  enclosed  within  parts 
of  the  bearing  itself  and  of  the  machinery  surruunding  the 
same. 

3873    LONGARD.  Wrench. 

A  handle  provided  with  a  jaw  and  a  shank,  provided  with 
a  jaw  which  is  movable  toward  and  from  the  first-mentioned 
jaw;  a  cradle  is  arranged  to  rock  on  the  handle  having 
exteriorly  threaded  portions  disposed  at  opposite  sides  of 


...  k 

the  shank  and  offering  a  large  amount  of  thread  to  an 
adjusting  nut.  the  nut  surrounding  and  adapted  to  turn  on 
the  shank  and  the  threaded  portions  of  the  cradle,  and  also 
adapted  to  move  with  the  shank  and  on  the  threaded  portions 
of  the  cradle  in  the  direction  of  the  length. 

5954    ROSE  &  ROSE  TYPEWRITER  CO.  Typewriters. 

5961  CHAPMAN.    Ball  and  roller  carriers  for  ball  and  roller 

bearing's. 

5962  CHAPMAN.    Ball  bearings. 


with  internal-kindling 
International  Con- 
receptacles. 


Consists  of  a  ball  bearing  having  a  retainer  in  which  the 
separating  ball  is  secured,  so  that  both  the  retainer  and  the 
separating  ball  have  surface  contact  with  adjaeent  load- 
carrying  balls. 

6022  LEE.  Frame  for  adjusting  veils. 
6059  VON  WIELEMANS.  Ceilings. 
6074    MANNESMANN.      Gas  burner 

flame.    [Date  applied  for  under 

vention,  March  23rd,  1904.] 
6108    CRAFT.    Bottles,  jars,  and  like  hollow 
6170    McKAY  &  COBB.    Hair  pin. 
6199    O'KRASSA.    Washing  and  scouring  machines. 
6287    HORN  &  WHITEFIELD.    Apparatus  for  manuiaetui- 

ing  tubular  or  hollow  confectionery. 
6349    COHN  &  COHN.    Process  of  manufacturing  dressing  or 

bandaging  stuffs  for  dressing  wounds. 
6385    STEINHILBER.    Fastenings  for  gloves  and  the  like. 
6461    RANKING.    Means  for  releasing  boats  from  their  falls 

at  both  ends  simultaneously. 
6464    RIDGELEYTRIMMER  CO.  &  WEBER.  Paper  cutters. 
6562    MITCHELL.    Horse-clipping  appliances. 
6577    KENDALL  &  GOERING.  Watches. 
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6797    BOTTOMLEY.    Means  for  preventing  the  waste  of  beer, 
stout,  and  like  liquors. 
ADAMS  &  CLAEK.    Hat  holder. 
FACKLER.    Cutlery  sharpener. 

HINDEN.    Apparatus  for  automatically  igniting  and 
extinguishing  gas  lamps.    [Date  applied  for  under 
International  Convention,  April  16th,  1904.] 
COOK.    Hooks,  pegs,  and  the  like  for  holding  hats, 

coats,  satchels,  and  similar  articles. 
JOHNSON.    Sad  irons. 
COUDURIER.    Oars  or  sculls. 

CIE.  FRANCAISE  DES  BOUTONS  DE  LA  MARQUE 
J. P.    Process    for   the   manufacture  of  pasteboard 
buttons.    [Date  applied  for  under  International  Con- 
vention, April  14th,  1904.] 
SCHUMACHER  &  TYSON.     Manufacture  of 

casks,  drums,  and  similar  hollow  articles. 
HYLAND.    Portiere  rods. 
HOLDEN.    Talking  machines. 
ARBER.    Bending  machines. 
LAKE    (C.  B.    Cottrell  &    Sons  Co.).    Art  of 
printing. 

LAMPLOUGH  &  ALBANY  MANUFACTURING  CO. 
LTD.  Motor  car  radiators,  steam  condensers,  and  the 
like. 

BOULT  (Cardon).    Photographic  cameras. 
HAMMOND  &  WALDEN.      Screw  gearing  for  vices, 
clamps,  and  machinery. 
The  object  of  this  invention  is  to  provide  means  whereby  a 
slide  may  be  quickly  engaged  or  disengaged  from  a  screw- 
threaded  shaft.    This  is  effected  by  means  of  an  eccentric 
thumb  piece  A  which  has  a  screw-threaded  aperture  for  the 


6817 
6915 
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7543 
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79(16 


metal 


colour 


passage  of  the  screw  shaft  having  a  greater  diameter  than 
that  of  the  screwed  shaft,  whereby  the  slide  may  be  engaged 
with  or  disengaged  from  the  screw  shaft  by  an  angular 
movement  of  the  thumb  piece. 
7932  LORRAIN  .  (Riva,  Monneret,  &  Co.).  Governors  for 
turbines. 


alters  the  liquid  is  caused  to  act  on  the  pistons  and  thereby 
effect  the  operation  of  the  controlling  mechanism  for  the 
fluid  admission  to  the  turbine. 
7965    MYATT.    Dies  for  stamping  purposes. 
8006    FAIRBROTHER.    Keyless  padlock. 
8140    CALDERWOOD  &   MARSTON.     Apparatus  for  con- 
necting and  disconnecting  engine  shafts  from  the 
driving  shafts  of  rolling  mills. 
Engine  shafts  are  connected  and  disconnected  from  the  driv- 
ing shafts  of  rolling  mills  by  the  adaptation  of  a  sliding 


A  pump  is  caused  to  keep  the  liquid  that  operates  the 
pistons  of  the  servomotor  cylinders  in  circulation  so  long  as 
the  load  on  the  turbine  remains  constant.    When  the  load 


carriage  in  which  is  mounted  a  coupling  box  formed  with 
a  collar  on  each  end,  the  sliding  carriage  being  connected 
to  and  receiving  its  motion  from  a  rocking  shaft  which  is 
actuated  by  means  of  cylinders  and  rams  or  pistons,  whose 
motive  power  may  be  compressed  air,  steam,  or  water. 
8184    SYKES.  Anchors. 

8253    LAU.    Electric-light  hanger  for  walls.    [Date  applied 
for  under  International  Convention,  April  23rd,  1904.] 
8266    McAFEE.    Studs  and  the  like  for  sporing  boots  and 

shoes,  and  means  for  securing  the  same  in  the  latter. 
8412    MASCHINENFABRIK      UND  MUHLENBAUAN- 
STALT  G.  LUTHER  AKT.-GES.    Means  for  cooling 
valves  in  combustion  motors.    [Date  applied  for  under 
International  Convention,  January  27th,  1905.] 
The  cooling  medium  is  conveyed  to  the  valve  by  means 
of  metal  tubes  formed  as  springs,  and  is  partly  carried  away 
by  similar  spring  tubes. 

8566    NEWTON  (Hoe).    Apparatus  for  casting  in  metal. 

Refers  to  Patent  No.  15536,  of  1904.  The  mould,  how- 
ever is  horizontal,  that  of  the  patent  referred  to  being 
vertical.    The  horizontal  movable  part  of  the  casting  mould 


is  mounted  on  inclined  rolling  surfaces  in  such  a  manner 
that  the  movable  part  shall  receive  both  a  rotary  and  a 
horizontal  motion. 
8705    MACDONALD.    Ticket  cases. 

8963  VICKERY  &   VICKERY.    Seal  fastenings  for  boxes, 

cases,  and  the  like. 

8964  HOUGHTONS    LTD.    &    HOLMES.  Photographic 

draining  rack. 
9054    MOTZ.    Elastic  tyres  for  vehicles. 

9135    VON  MARSOVSZKY  &  JOBBAN.    Roughing  calks  for 

horse  shoes. 
9141    ELS  DON.    Perpetual  calendar. 

9246    SANDELL   FIlMS  &    PLATES  LTD.,  and  SMITH. 

Photographic  plates-  and  films. 
9397    MIYATA.    Amusement  apparatus.    [Date  applied  for 

under  International  Convention,  October  28th,  1904. J 
9550    CHEMISCHE  FABRIK   AUF  ACTIEN    (VORM.  E. 

SCHERING).     Manufacture    of   camphor.  [Date 

applied  for  under  International  Convention,  May  17th, 

1904.] 

9580    BARTHOLOMAUS  &   METZLER.    Tool  for  cutting, 

shaping,  drilling,  thread-cutting,  and  like  purposes. 
9662    KOLLOWA.    Boots  and  shoes. 

9971    WEISSGERBER.    Apparatus  for  throwing  and  catch- 
ing balls. 

9992    NARBOROUGH   &  HENRY  STONE    &  SON  LTD. 
Piano  stools. 
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9142   FEEEMAN,  COPELAND,   &    BOYD.  Self-draining 
faucets  or  bib  cocks. 
An  air  passage  is  provided  to  connect  the  two  sides  of  the 
main  valve,  the  cock  being  controlled  by  an  auxiliary  valve 


which  acts  automatically  in  the  passage,  which  has  an 
upwardly-inclined  portion  terminating  in  a  valve  seat,  the 
auxiliary  valve  consisting  of  a  ball  loosely  fitting  the  inclined 
portion. 

'J368    FOX  &  FOX.    Parallel  vices. 


.Relates  to  improvements  in  vices  described  in  prior  Patent 
No.  15020,  1892.    The  slide  and  collar  plate  are  secured  to 
the  sliding  jaw,  consisting  of  a  nut  having  a  sleeve  to  fit 
in  the  jaw  and  screw  upon  the  end  of  slide. 
10066    PATRICK.    Field  and  other  gates. 
10156    FLETCHEE.    Nut  locks. 

The  lock  nut  consists  of  a  non-rotative  recessed  washer 
A  applicable  between  the  bolt  head  and  the  nut  thereon.  A 
second  nut  B  bears  against  the  first-named  one,  carrying  a 


removable  screw  and  adapted  to  engage  the  washer,  and 
thereby  preventing  turning  of  the  screw,  whilst  the  washer 
prevents  the  rotation  of  the  second  nut. 
10284    EEID.    Targets  for  rifle  or  ordnance  practice. 
10382    COMMIN.    Installation  for  the  septic  tank  treatment 

and  filtration  of  sewage. 
10448    O'BEIEN  (L'Huillier).    Apparatus  for  dyeing  yarns  in 

cops  or  pirns. 
10850    DISKANT  &  KLEIN.    Venetian  blinds. 
11110    MACKINTOSH.    Method  of  constructing  accumulative 
mercurial   gravitation   safety    valves   for  hot-water 
installation  boilers,  and  engine,  boiler,  steam,  or  other 
pressure  indicators. 


10806    HANNA.    Fluid-pressure  riveting  machines. 

By  means  of  this  invention  a  fluid-pressure  riveting 
machine  is  provided  with  a  system  of  compound  levers  for 
transmitting  power  and  motion  from  the  prime  mover  to 


the  dies,  quickly  at  first  with  gradual! v-reduced  speed  and 
increasing  pressure,  and  during  the  final  riveting  operation 
at  a  continued  substantially-unifrom  speed  and  pressure. 

11137    MULLEE.    Miners'  safety  lamps. 

11197    BABIK.    Device  for  marking  cattle  and  other  animals. 

11379    SUTCLIFFE.    Belt  or  band  conveyers. 

A  bottom  roller  supports  the  whole  width  of  the  return 
portion  o  fthe  belt.    A  central  shorter  top  roller  supports  the 


central  width  of  the  belt,  the  shaft  of  the  roller  being  in 
open-topped  bearings.    Side  rollers  support  the  side  portions 
of  the  belt,  the  rollers  being  adjustable  as  to  inclination. 
11689    BINGHAM.    Appliance  for  use  in  or  in  connection  with 
hand  exercises. 

12185    GOLTSTEIN.    Capsule  stoppers  for  bottles  and  the  like. 

[Date  applied  for  under  International  Convention, 
October  5th,  1904.] 

Complete    Specifications    open    to    Puhhc  Inspection 
before  Acceptance  under  the  Patents  Act,  1901. 

1904. 

26187    ENGELHAEDT.    Measuring  appliance  for  foot  wear. 
1905. 

2950    BANCEOFT.    Adjusting  or  centering  mechanisms  for 

type  machines. 
4086    TOJJD.    Printing  apparatus. 

10109    SCHNELL.    Wheels  for  plough  locomotives  and  the 
like. 

11221    SINSHEIMEE.    Garment  hangers. 

11440    ELEKTEIZITATS-AKT.-GES.     VOEM.     W.  LAH- 

MEYEE    &    CO.      Single-phase    alternate  current 

electrical  motors  provided  with  commutators. 
12577    MASCHINENFABBiK   GEi.  V  ENBEOICK.  Eotating 

wheel  blades  in  multi-tier  steam  or  gas  turbines. 
12590    MANN.    Electrical  igniters  for  explosion  motors. 
12867    BUHLEE.    Pigment  printing  process. 
13269    WEBEE,  MULLEE,  &  KESTNEE.    Thread  guides  for 

ring-spinning  machines. 
13421    TUEANSKY.    Hot-air  ranges  or  stoves. 
13452    PADMOEE.  Eacks. 

13592    WUESTEE.    Kneading  machine  adapted  for  cutting 

and  grinding  materials  for  paper  manufacture. 
13801    STATTMAN.    Non-refillable  bottles. 

13887  POITEL.  Wind  guard  for  pipes,  cigars,  and  cigarettes. 
13948    MOEEL.    Process  and  apparatus  for  the  production  of 

gluten  in  the  dry  state. 
14042    TUENEE.    Air  brake  apparatus. 

14117    BEENEE.    Insulating   or  heat-resisting  coverings  for 

girders  (beams),  pipes,  plates,  and  the  like. 
14153    PAINTEE.    String  cutters. 
14196    STEEZEL.    Eontgen  tubes. 
14214    K  J  ELLIN.    Electric  furnaces. 

14317    ELEKTEIZITATS-ACT.-GES.  VOEM.  LAHMEYEE  & 

CO.    Polvphase  commutatiug  machines. 
14332    SAUTTER,  HAELE,  ET  CIE.  Projectors. 
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B£ST    PRACTICE    IN  GAS-ENGINE 
INSTALLATION. 

By  an  Expert. 

That  "a  little  knowledge  is  a  dangerous  thing"  is  fully 
demonstrated  by  an  examination  of  the  numerous  applica- 
tions of  gas  engines  for  power  purposes  by  anyone  who 
thoroughly  understands  his  business  and  is  unbiassed  by 
pecuniary  interests.  In  some  cases  the  quotation  above 
applied  to  the  person  requiring  the  exploited  cheap  source 
of  ppwei"-)  while  in  others  it  applies  to  the  person  or 
persons  who  undertake  the  installation  of  the  gas  engine 
and  its  accessories.  When  the  former  is  the  case,  a  want 
of  knowledge  allows  of  advantage  being  taken  by  the 
parties  who  are  desirous  of  securing  the  order;  while  in 
the  latter  case  many  of  the  advantages  due  to  the  high 
efficiency  and  economy  of  a  properly  arranged  installation 
are  sacrificed  by  ignorance. 

The  scientific  press  is  continually  giving  statistics  of 
the  high  state  of  efficiency  and  economy  to  which  the  gas 
engine  has  attained,  as  proved  by  tests  carried  out  by 
independent  experts,  whose  statements  are  beyond  question, 
and  there  is  not  the  slightest  doubt  that  all  that  is  claimed 
can  be  obtained  by  anyone  wishing  to  take  advantage  of 
this  highly-efficient  power  generator,  if  only  he  knows  how 
to  set  about  it.  As  a  rule,  the  person  contemplating  the 
adoption  of  a  gas  engine  to  supply  his  power  requirements 
falls  into  the  hands  of  an  agent  of  some  manufacturer, 
whose  chief  aim  is  to  make  profit  for  his  firm  and 
commission  for  himself,  and  not  to  the  supplying  of  the 
most  suitable  and  economical  installation  for  the  purchaser. 

While  the  agent  will  take  the  fullest  advantage  of  the 
reputed  economy  of  the  system  to  persuade  the  customer 
to  give  him  the  order,  it  does  uot  follow  that  he  will  so 
far  sacrifice  his  own  interests  as  to  make  them  subservient 
to  those  of  the  buyer.  This  contention  can  easily  be 
proved  by  the  fact  that  a  gas  engine  is  much  more 
economical  when  working  at  its  normal  load  than  at  half 
load.  An  engine  that  would  require  1,000  cubic  feet  of 
gas  per  hour  to  give  full  load  would  at  half  load  use  600 ; 
but  if  the  purchaser  could  be  cajoled  into  buying  an  engine 
of  twice  the  power  of  his  immediate  requirements  (to 
provide  for  extension),  so  much  the  worse  for  the  user, 
and  the  better  for  the  seller. 

The  writer  called  the  other  day  upon  a  firm  which 
was  using  a  gas  engine  for  driving  wood-working 
machinery,  which,  as  is  generally  the  case,  varied  greatly 
in  the  amount  of  power  as  the  machines  were  in  use  or 
running  idle ;  and  as  coal  gas  was  being  employed,  the 
costliness  of  this  class  of  fuel  rendered  t  he  strictest 
economy  desirable.  Owing  to  the  variableness  of  the  load 
it  was  not  possible  to  run  the  engine  at  as  low  a  con- 
sumption in  jjroportion  to  its  load  as  would  be  the  case 
mi  a  steady  load,  but  the  fact  that  the  engine  was 
considerably  larger  than  was  required,  and  therefore  not 
as  economical  as  a  smaller  engine  would  have  been,  was 
proved  by  a  few  other  points  noticed  by  the  writer. 

It  must  here  be  stated  that  the  user  expressed  himself 
as  perfectly  satisfied  with  the  working  of  the  engine  and 
the  gas  consumption,  but  cursory  examination  revealed  the 
fact  that  the  exhaust  valve  was  out  of  adjustment  and 
could  not  close  properly  upon  its  seat,  thus  greatly 
reducing  the  power  of  the  engine  at  whatever  load  it  was 
working.  Besides  this,  the  arrangement  of  the  cooling 
water  tank  was  so  defective  that  the  cylinder  was  in  so 
highly  heated  a  condition  as  to  prevent  it  from  taking  in 
a  proper  charge  of  gas,  due  to  its  rarification  by  the  high 
temperature. 

However,  as  has  been  stated,  the  users  were  satisfied 
with  the  present  condition  of  things,  and  were  aware  that 
the  cylinder  was  hotter  than  it  should  be,  due  to  the 
placing  of  the  tank  in  too  low  a  position,  owing  to  want 
of  accommodation.   By  proper  advice  and  a  trifling  expense 


the  engine  could  readily  have  given  out  about  double  the 
power  when  required,  or  the  same  power  with  lower  gas 
consumption. 

To  give  another  instance:  A  firm  of  manufacturers 
having  transferred  their  business  to  a  country  town,  for 
economical  reasons,  determined  to  adopt  the  suction  gas 
producer  and  gas  engines  to  provide' the  necessary  power 
lor  the  new  shops,  ly  this  case  the  common  mistake  was 
made  of  putting  in  gas  engines  of  about  double  the  power 
capable  of  being  put  on  to  the  plant  until  considerable 
extension  had  been  made,  and  this  involved  the  further 
error  of  having  the  producer  equal  in  capacity  to  the 
engines.  While  the  fact  of  adopting  the  suction  system 
was  proof  of  a  desire  for  reduced  first  cost  associated  with 
the  high  economy  of  this  class  of  generator,  the  provision 
of  a  high  excess  of  power  capabilities  not  only  reduced 
the  measure  of  economy  possible  to  be  obtained,  but 
included  the  defects  of  reduced  regularity  of  engines,  as 
well  as  that  of  the  gas  production,  when  working  at  a 
lower  power  than  that  for  which  they  were  designed. 

The  power  requirements  were  similar  to  the  former 
example  quoted — very  variable ;  but  while  the  installation 
would  have  been  quite  satisfactory  when  the  range  was 
from  about  half  load  to  maximum  load,  with  the  excess 
of  power  provided  for  in  the  producer  and  engines  the 
range  became  in  the  proportion  of  light  load  to  half  load 
only,  when  neither  the  regularity  nor  economy  could  be  of 
a  high  order. 

Sufficient  has  been  said  to  indicate  that  the  advice  of 
an  independent  engineer  would  have  resulted  in  a  much 
more  satisfactory  installation  in  each  of  the  instances 
quoted,  and  Which  are  typical  of  countless  others,  both 
in  regard  to  lower  first  cost,  economy,  and  regularity  of 
running. 

In  the  first  instance,  an  engine  of  much  smaller 
proportions  and  lower  first  cost  would,  if  properly  installed, 
fulfil  the  power  requirements  at  a  very  much  reduced 
consumption  of  gas.  In  the  second  case,  the  provision  of 
power  to  meet  the  requirements  of  the  machines  which 
were  contemplated  in  some  future  extensions  should  not 
have  been  made  by  installing  engines  and  producer  of 
double  power,  but  by  having  the  installation  in  the  first 
instance  of  only  a  capacity  to  meet  the  maximum  load 
of  the  first  machines,  with  floor  space  to  permit  of 
duplication  when  the  intended  extension  was  to  be  under- 
taken. 

To  give  an  example:  Assume  the  maximum  power 
required  to  be  6  B.H.P.  Cost  of  engine  of  6  B.H.P.,  say.£62. 
Consumption  of  gas  when  running  at  full  load  at  20  cubic 
feet  per  B.H.P.  per  hour,  per  hour  of  120  cubic  feet.  Cost  of 
engine  of  12  B.H.P..  say  £80.  Consumption  of  gas  when 
developing  6  B.H.P.  at  25  cubic  feet  per  B.H.P.  per  hour, 
per  hour  150  cubic  feet,  or  an  increase  in  consumption 
of  2:")  per  cent;  an  engine  costing  29  per  cent  more;  cost 
of  lubrication  higher;  regularity  of  speed  low;  with  the 
single  advantage  of  a  greater  reserve"  of  power. 

Cost  of  gas  per  year  of  3,000  hours  at  2s.  per  1,000 
cubic  feet:  6  B.H.P.  engine  at  full  load,  £36;  12  B.H.P. 
engine  at  half  load,  £45. 

Further,  with  a  very  variable  load  the  advantage  of 
the  smaller  engine  would  be  still  greater,  as  it  would  give 
higher  economy  working  between  half  and  full  load  than 
the  larger  engine  would  between  light  and  half  load. 


British  Foundry-men's  Association. — On  August  7th  to 
9th  inclusive  the  above  association  held  their  annual  convention 
at  the  Technical  College,  Glasgow.  The  following  papers  were 
read  and  discussed:  "  Technical  Education  and  the  Foundry,"  by 
Professor  Sexton;  "Cast  Iron,"  by  Mr.  H.  Pilkington;  "Mould- 
ing Sands  and  Fire  Clays,"  by  Mr.  P.  Longmuir;  "  The  Micro- 
scope and  Cast  Iron,"  by  Mr.  A.  Campion;  and  "Profitable 
Founding,"  by  Mt.  J.  G.  Stewart.  Several  visits  were  also 
arranged  for. 
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THE    BLACKPOOL    MINIATURE  RAILWAY. 


Perhaps  in  no  place  in  the  world  are  amusements  so 
numerous  and  varied  as  at  Blackpool,  and  it  was  only  to 
be  expected  that  the  Miniature  Railways  of  Great  Britain 
Limited,  of  Northampton,  would  fix  upon  that  famous 
watering  place  to  lay  down  their  first  miniature  railway. 
Several  designs  were  prepared  by  the  engineer  (Mr.  Henry 
Greenly)  to  the  company  before  the  directors  decided  to 
make  a  model  of  the  well-known  "  Atlantic "  type.  The 
engine,  which  has  many  distinct  features  of  its  own,  is 
exactly  one-quarter  full  size  of  a  real  locomotive,  and 
measures  14  ft.  1 J  in .  over  the  buffers.    The  cylinders  are 

in.  bore,  and  have  a  stroke  of  6  in.  The  driving  wheels 
are  18  in.  in  diameter,  and  the  firebox  is  of  ample 
dimensions.  The  engine  in  working  order  weighs  2,4001b., 
and  the  tender  8501b.  The  latter  carries  35  gallons  of 
water  and  561b.  of  coal.  The  engine  will  develop. 8  H. P. 
The  boiler  is  fed  by  two  injectors,  and  has  a  1£  in.  diameter 
hand  pump  for  emergencies,  for  use  in  filling  up  whilst 
steam  raising,  and  after  washing  out  the  boiler. 

The  frames  are  of  J  in.  steel,  and  were  slotted  out  in 
the  usual  manner,  four  lots  of  frames  being  made  at  once. 


The  boiler  is  of  mild  steel  j  in.  in  thickness,  and  in  i  lie- 
barrel  measures  at  its  largest  diameter  15  in.  The  heating 
surface  is  5,000  square  inches.,  and  the  firebox  is  2  ft.  long, 
giving  a  grate  area  of  22 £  square  inches.  The  boiler  is 
provided  with  .'57  brass  tubes,  3  ft.  3  J  in.  long,  and  was 
tested  to  210  lb.  per  square  inch  water  pressure  and  150  lb. 
steam  pressure.  The  safety  valve  is  set  to  1201b.  per 
square  inch,  the  average  working  pressure  ranging 
between  100  and  the  blowing-off  pressure  mentioned  above. 
The  boiler  is  lagged  with  asbestos,  witli  a  sheet-iron 
covering.  The  smokebox  is  attached  to  the  barrel  by  a 
heavy  gun-metal  ring,  part  of  which  is  visible  in  the 
finished  locomotive,  and  is  polished  bright.  The  fittings 
include  a  in.  safety  valve  of  the  "  M.E."  locomotive 
type,  with  polished  gun-metal  casing,  a  Klinger  water 
gauge,  blower,  and  two  injectors,  steam  cocks,  and  check 
valves. 

The  regulator  is  of  the  Stroudle-y  pattern,  and  is  con- 
tained in  the  dome.  The  smoke  box  contains  a  superheater, 
and  the  chimney  and  petticoat  pipes  are  of  scientific  design. 
The  front  plate  and  door  are  of  cast  iron,  and  tire  crossbar 
is  of  cast  steel.  The  blower  is  of  the  ring  pattern,  with 
blast  nozzle  combined. 


KPOOL   MINIATURE  RAILWAY. 


The  horn  blocks  are  of  cast  steel,  and  are  fitted  to  the 
frames  with  g  in.  bolts  and  nuts.  The  foot  plating  has 
been  designed  to  enable  the  motion  and  cylinders  to  be 
readily  accessible  in  case  of  a  breakdown,  and  is  curved  at 
each  end  of  the  engine,  the  ornamental  ends  of  the  angle 
egding  being  made  of  cast  steel.  The  style  of  footplates 
renders  the  work  much  less  costly,  as,  for  one  thing,  all 
the  wheel  splashers  may  be  cast  from  one  pattern,  and  no 
special  covers  for  slide  bars,  connecting  rods,  and  coupling 
rods,  or  steam  pipes  are  required. 

The  axle  boxes  are  properly  designed  padded  boxes,  with 
white  metal  run  into  the  bearings  and  oil  boxes  on  the 
top.  The  trailing  axle  boxes  have  $  in.  side  play,  and  are 
supported  on  spiral  springs  acting  through  a  lever,  which 
is  pivoted  on  the  main  frames,  and  rests  at  the  opposite 
end  to  the  fulcrum  on  a  bar  which  connects  the  two  axle 
boxes.  This  bar  causes  the  two  axle  boxes  to  move  laterally 
in  unison.  The  axles  of  the  driving  wheels  are  2  in.  in 
diameter,  those  of  trailing  tender  and  bogie  being  ljin. 
diameter.  The  wheels  are  cast  steel,  and  for  the  smaller 
wheels  metal  patterns  were  used,  the  larger  ones  being  cast 
from  a  built-up  pattern,  in  which  every  spoke  is  a  separate 
piece  of  wood. 


The  engine  is  fitted  with  a  steam  brake,  acting  on  three 
pairs  of  wheels.  This  brake  has  a  driver's  valve,  giving 
three  positions — i.e.,  warning,  brake  on,  and  brake  oft",  the 
cylinder,  which  is  jacketed,  being  placed  under  the  footplate. 

The  tender  is  ingeniously  arranged.  The  framing  is  of 
oak,  and  the  horn  blocks  and  dummy  springs  are  of  cast 
iron.  The  latter  (six  in  number)  are  cast  off  one  pattern, 
and  are  attached  to  the  wood  framing  with  coach  bolts. 
This  makes  a  very  cheap  and  strong  framing,  and  saves 
the  costly  slotting  out  of  steel  frames.  The  tanks  are  an 
entirely  separate  construction,  and  are  fixed  to  the  top 
of  the  wooden  framing.  A  well,  the  bottom  of  which  is 
considerably  lower  than  footplate  level,  is  provided  for 
the  driver's  feet.  In  this  well  is  a  foot  brake,  acting  on 
all  the  tender  wheels,  and  also  the  cocks  for  the  feed.  The 
tender  contains  a  1^  in.  bore  hand  feed  pump,  for  use  in 
the  case  of  emergencies.  The  whole  engine  is  painted 
Midland  colours — i.e.,  red,  with  black  and  straw-coloured 
lining. 

During  the  first  week  the  railway  was  in  operation  at 
Blackpool  9,fi00  passengers  were  carried,  and  the  working 
lias  been  very  successful,  in  spite  of  the  sandy  nature  of 
the  site. 
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The  tests  of  the  engine  were  carried  out  on  the  Duke 
of  Westminster's  private  miniature  railway  at  Eaton  Hall. 
Five  and  a  half  tons  net  weight  behind  the  tender  (seven 
tons  in  all)  were  taken  to  Eaton  with  ease,  up  gradients 
varying  from  1  in  1 00  to  1  in  75.  A  load  of  12  tons  was 
moved  from  a  dead  start,  and  a  speed  of  five  miles  per 
hour  maintained  on  the  level.  At  a  speed  test  the 
locomotive  attained  an  average  rate  of  22^  miles  per  hour, 
with  a  load  of  21  tons,  the  maximum  speed  touching  30 
miles  per  hour  at  points. 

The  Miniature  Railways  of  Great  Britain  Limited  are 
about  to  build  engines  suitable  for  more  arduous  work — 
from  15  to  20  in.  gauge. 


HUMIDIFICATION    IN   TEXTILE    MILLS  AND 
FACTORIES. 

By  H.  R.  Carter. 

(Concluded  from  page  209.) 
A  new  system  which  has  lately  been  put  upon  the 
English  market  is  that  of  Mr.  Paul  Kestner,  of  Lille. 
Like  the  Sturtevant,  and  some  other  systems,  it  combines 
humidification  with  ventilation.  The  chief  feature  of  the 
installation  is  a  special  atomising  fan  of  the  centrifugal 


fresh-air  inlet  to  the  fan.  Fig.  12,  A,  B,  C,  and  D,  show 
various  ways  in  which  the  distribution  piping  may  be 
arranged. 

Having  now  described  most  of  the  leading  types  of 
humidifying  arrangements,  we  will  devote  a  few  lines  to 
the  theory  of  humidification.  No  air  is  ever  absolutely 
dry,  although  the  east  wind  is  often  comparatively  so. 
Sometimes  in  wet  weather  the  air  is  saturated  with 
moisture,  which  condenses  on  every  heat-absorbing  object. 
Whether  air  he  moist  or  dry  depends  not  only  upon  the 
quantity  of  moisture  it  contains,  but  also  upon  its 
temperature.  In  other  words,  it  is  not  the  quantity  of 
moisture  contained  in  the  air  which  determines  its 
hygrometric  state — it  is  its  capacity  for  absorbing  more. 
Warm  air  is  capable  of  holding  in  suspension  a  much 
larger  quantity  of  aqueous  vapour  than  is  cold  air.  When 
air  at  any  temperature  contains  as  much  moisture  as  it 
is  capable  of  absorbing,  it  is  said  to  be  saturated. 

Dew  point  is  the  temperature  at  which  air  is  just 
saturated  with  a  given  quantity  of  moisture.  If  the  dew 
point  is  high,  the  air  contains  a  large  quantity  of  moisture. 
If  the  air  contains  a  small  quantity  of  moisture  the  dew 
point  is  correspondingly  low.  The  temperature  of  dew 
point  is'  best  obtained  with  the  aid  of  an  instrument  called 
a    hygrometer    or    wet    and    dry    bulb  thermometer. 


X|  X, 


Fio.  10. 


pattern,  combined  with  a  simple  system  of  suction  and 
exhaust  piping  and  a  suitable  water  supply.  Figs.  10  and  1  1 
show  the  details  of  the  installation.  The  pipes  X,  fig.  10,  give 
a  small  supply  of  fresh  water  and  steam  when  necessary  to 
the  fan  wheel,  which,  on  account  of  its  high  speed,  breaks 
up  or  atomises  it  into  a  very  fine  spray,  and  expels  it  along 
the  pipe  B.  Any  surplus  or  heavy  drops  are  caught  in  the 
trap  at  the  end,  and  returned  to  the  fan  through  the 
pipe  R.  The  air,  continuing  its  way  along  the  distribution 
pipes  D,  figs.  10  and  11,  becomes  thoroughly  saturated 
with  moisture,  and  issues  through  the  perforated  bottom 
into  the  room.  The  construction  of  the  perforations  in 
the  bottom  P,  fig.  11,  is  such  as  to  break  up  the  water 
particles  being  blown  over  them.  Any  drops  which  pass 
through  are  caught  in  the  trough  G  and  returned  to  the 
fan,  all  loss  of  water  being  thus  avoided.    S.  fig.  11,  shows 


Fig.  13  shows  such  an  instrument,  made  by  the 
Sturtevant  Company.  It  will  be  seen  to  consist  of 
two  ordinary  thermometers  side  by  side.  The  bulb  of  one 
is  covered  with  muslin,  which  is  connected  by  a  wick  with 
a  water  reservoir,  so  that  it  remains  always  moist.  When 
the  air  is  fairly  dry,  or  still  far  from  being  completely 
saturated  with  moisture,  evaporation  from  the  muslin 
covering  of  the  wet  bulb  is  consequently  going  on,  and 
an  amount  of  heat  corresponding  with  the  rate  of  evapora- 
tion or  dryness  of  the  air  is  being  extracted  from  the  bulb, 
causing  it  to  show  a  lower  temperature  than  its  companion 
or  dry  bulb.  When  the  air  is  fully  saturated  no  water 
will  evaporate,  and  the  two  thermometers  show  the  same 
temperature. 

To  find  the  temperature  of  dew  point,  multiply  the 
difference  between  the  temperatures  of  the  wet  and  dry 
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bulb  by  Glaisher's  factor  which  corresponds  with  the 
temperature  of  the  air  at  the  time  of  observation,  and 
subtracting  the  product  thus  obtained  from  the  tempera- 
ture as  indicated  on  the  dry  bulb,  we  get  the  temperature 
of  the  dew  point.  For  instance,  Glaisher's  factor  for 
75  deg.  Fall,  being  1-5,  the  temperature  of  dew  point  when 


the  dry  bulb  shows  75  deg.  Fall,  and  the  wet  bulb  7:3 
deg.  Fah.  is  75  deg.  Fah. — (75  -  73)  15  ==  72  deg.  Fall. 
Glaisher's  factors  vary  from  31  for  32  deg.  Fah.  to  1  for 
85  deg.  Fah.  It  is  by  reason  of  this  variation  that  the 
Factory  Act  of  1889  requires  that  the  difference  in  reading 
of  the  wet  and  dry  bulb  thermometers  should  vary  from 
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2  deg.  at  a  temperature  of  60  deg.  Fah.  to  8  deg.  at  a 
temperature  of  95  deg.  Fah.,  in  order  that  the  temperature 
of  the  dew  point  may  be  well  below  the  temperature  of 
the  atmosphere,  which  will  then  be  relatively  dry. 

A  convenient  form  of  automatic  self-registering  apparatus, 
supplied  by  a  Paris  firm,  shows  the  humidity  of  the 
atmosphere  from  hour  to  hour  and  from  day  to  day.  Its 
working  is  based  on  the  expansion  and  contraction  of  a 


Fig.  13.  — Hygrometei  }(S  turtevant). 


twisted  thread  of  human  hair,  which  acts  upon  a  finger 
arm,  a  pen  upon  the  end  of  which  traces  a  line  upon  a 
strip  of  paper,  which  passes  around  a  drum  moved  by 
clockwork. 

Humidified  sheds  are  often  subject  to  excessive  roof 
condensation  at  night  when  the  temperature  falls.  A 
remedy  will  be  found  in  the  use  of  a  double  roof,  the  air 
space  being  filled  in  with  cork  shavings  or  other  non- 
conductor. 


Messrs.  Babcock  and  Wilcox  are  now  shipping  from  the 
Clyde  a  large  number  of  their  well-known  boilers  and  fittings 
to  Johannesburg,  via  Delagoa  Bay. 


STEAM    ACTUATED    VALVE  GEAR.* 

By  W.  H.  Collier. 

In  the  following  abstract  a  description  is  given  of  a 
steam-actuated  valve  gear,  which  has  been  in  operation 
10  hours  per  day  for  the  past  six  months  on  a  14  by  30 
engine  in  the  power  plant  of  the  Southern  Engine  and 
Boiler  Works.  The  engine  runs  at  100  revolutions  per 
minute,  developing  from  80  to  120  H.P. 

In  fig.  1  a  top  view  of  the  device  shows  the  controlling 
valve  B  connected  to  gears  J  and  J  2  by  a  sliding  key  Q, 
and  in  such  a  way  as  to  engage  either  of  the  gears,  or  to 
occupy  a  central  position,  in  which  position  the  gears  are 
free  to  move  on  the  sleeve  K.  Shaft  L,  which  is  fixed 
to  the  controlling  valve  B,  is  connected  to  sleeve 
K  by  a  sliding  key,  which  causes  the  controlling 
valve  to  revolve  with  sleeve  K,  but  allows  a  free 
lateral  motion,  which  is  imparted  to  the  valve  by 
a  bell  crank  M,  connected  to  the  governor  by  a  reach 
rod  N.  The  gears  J  and  J  2  are  caused  to  revolve  by  a 
gear  connected  to  the  shaft  of  the  engine  by  a  rod  P  and 


Fio.  1.— Top  view  of  valve  gear.  Fio.  J. —Side  view  of  valve  gear. 

gears,  which  are  so  proportioned  as  to  cause  the  main 
shaft  of  the  engine  and  the  controlling  valve  to  make  the 
same  number  of  revolutions.  Two  gears  are  used  for  the 
purpose  of  reversing  the  engine.  If  it  is  desired  to  run 
the  engine  over,  the  controlling  valve  is  connected  to  J, 
and  to  J  2  for  running  under.  The  slots  for  sliding  key 
Q  in  gears  J  and  J  2  are  so  located  as  to  give  the  proper 
lead  to  the  engine. 

There  are  four  actuating  pistons — C,  C2,  E,  E2 — which 
are  connected  to  the  steam  and  exhaust  valves  of  the 
engine  by  means  of  rocker  arms.  The  large  pistons 
T),  D2,  F,  F2  are  for  the  purpose  of  cushioning  the 
actuating  pistons  in  their  extreme  movements.  The  ports 
V,  fig.  2,  are  for  the  purpose  of  allowing  a  free  movement 
of  the  pistons  D,  D  2,  F,  F  2,  except  at  their  extreme 
points  of  movement.  Pistons  C,  D,  E,  F  are  enclosed  in 
the  casing,  so  that  they  do  not  appear  in  the  figure. 

As  shown  in  fig.  3,  the  controlling  valve  B  has  a  series 
of  oblong  and  helical  grooves,  which  are  connected  either 
to  the  exhaust  passage  X  2,  fig.  2,  or  to  the  steam  passage 
X  by  means  of  ports,  not  shown.  The  actuating  pistons 
C,  C  2,  E,  E  2  have  ports  Y,  Z  at  the  ends  of  their  cylinders. 

*  Abstract  of  paper  presented  before  the  American  Society  of  Mechanical 
Engineers. 
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Exhaust  passage  X  2  extends  into  the  opening  in  the  side 
of  the  cylinder,  which  allows  the  exhaust  to  pass  out 
through  the  opening  X  5  to  the  main  exhaust  passage  of 
the  cylinder  or  to  the  atmosphere. 

In  fig.  1  the  helical  grooves  S3,  E  3  control  respectively 
the  steam  and  exhaust  passages  of  the  cylinders  containing 
the  actuating  pistons  C,  C  2,  and  regulate  the  point  of 
cut-off,  which  varies  with  the  lateral  movement  of  the 
controlling  valve.  This  lateral  motion  is  caused  and 
controlled  by  a  governor  connected  to  the  reach  rod  N, 
and  as  the  controlling  valve  moves  outward  from  the 
cylinder,  the  helical  groove  S  3  comes  more  quickly  in 
contact  with  ports  Z,  moving  the  actuating  piston  inward 
and  closing  the  admission  valve  of  the  engine.  At  the 
same  time  the  helical  groove  E  3,  which  is  connected  to 
the  exhaust  passage  X  2,  uncovers  the  port  Y  of  piston  C, 
allowing  steam  in  that  end  to  exhaust  out  through  the 
passage  X  2. 

^  Oblong  grooves  S  4,  E  4  control  the  actuating  pistons 
C,  C  2  opening  admission  valves  of  the  engine,  and  as 
they  are  parallel  with  the  movement  of  the  controlling 
valve  are  not  affected  by  its  lateral  movement ;  that  is,  the 
point  of  admission  remains  constant.  The  same  is  true  of 
the  oblong  grooves  E  5,  S  5,  which  are  on  the  opposite  end 
of  the  controlling  valve,  and  which  control  the  actuating 
pistons  E,  E2,  which  operate  the  exhaust  valves  of  the 
engine  during  release,  and  also  during  compression,  being 
controlled  in  the  latter  movement  by  helical  grooves  S  6, 
E  6,  not  shown. 

Grooves  S  3,  S  4,  S  5,  and  S  6  are  connected  to  the 
steam  passage  X,  and  the  grooves  E  3,  E  4,  E  5,  and  E6 
are  connected  to  the  exhaust  passage  X  2. 

Assuming  the  engine  to  be  rotating  in  the  direction 
indicated  by  the  arrow  head  in  fig.  2,  and  to  be  on  dead 


Fio.  3. 

centre.  At  this  instant  the  oblong  passage  S  4  is  admitting 
steam  on  the  inner  face  of  the  actuating  piston  0  2  through 
port  Y,  opening  the  admission  valve  at  this  end  of  the 
cylinder,  while  oblong  passage  E  4  has  opened  the  exhaust 
passage  Z  at  the  opposite  end  of  C  2.  At  the  same  instant 
the  oblong  groove  S5  has  uncovered  port  Y,  forcino- 
actuating  piston  E  outward,  and  opening  the  exhaust  valve 
at  that  end  of  the  cylinder.  Oblong  passage  E  5  uncovers 
exhaust  port  Z  at  this  instant.  The  engine  and  controlling 
valve  will  continue  to  revolve  until  helical  grooves  S  3  E  3 
uncover  respectively  the  steam  and  exhaust  ports  of 'the 
cylinder  containing  actuating  piston  C  2,  causing  the  piston 
to  move  inwards,  cutting  off  steam  at  this  end  of  cylinder 
the  engine  and  controlling  valve  continue  to  revolve  until 
the  helical  grooves  S  6,  E  6  uncover  the  openings  Z  Y 
respectively,  forcing  actuating  piston  E  inward,  clos'ino' 
exhaust  valve  at  that  end  of  the  cylinder,  causing  steam  to 
be  compressed  until  the  end  of  the  stroke  is  reached,  when 
the  engine  starts  on  the  return  stroke;  the  movements 
ot  the  valves  are  reverse-d  until  the  engine  completes  its 
cycle.  . 

It  will  be  observed  that  as  the  speed  of  the  engine 
increases  controlling  valve  B,  fig.  2,  is  forced  outward— 
that  is,  away  from  the  cylinder— by  means  of  the  governor 
connected  to  reach  rod  N,  bringing  the  helical  grooves 
f>  6,  &  3,  S  6,  E  6  nearer  their  respective  ports,  which 
causes  an  earlier  movement  of  their  respective  actuating 
pistons ;  that  is,  as  these  helical  grooves  are  forced  outward 
they  approach  more  closely  their  respective  ports,  requiring 
a  smaller  angle  of  movement  in  uncovering  them. 

The  limit  of  the  speed  of  the  engine  is  governed  by  the 
?Mth  of  slot  S4  of  controlling  valve  B,  and  this  slot 
controls  the  admission  pistons  C,  C  2.    The  width  may  be 


so  proportioned  that  at  the  required  limit  of  peripheral 
speed  of  the  controlling  valve  the  steam  will  not  have 
sufficient  time  to  operate  admision  pistons  C,  C  2 ;  that 
is,  the  width  of  this  port  might  be  sufficient  to  allow  the 
required  amount  of  steam  to  operate  the  actuating  pistons 
at  a  certain  number  of  revolutions,  and  would  not  allow 
sufficient  steam  at  an  increase  of  50  per  cent  above  this 
speed. 


THE  GROWTH  OF  LARGE  GAS  ENGINES  ON 
THE  CONTINENT.* 

(Concluded  from  page  ,2-38.) 
Figs.  39  and  40  show  the  front  of  a  frame  and  the  crank  shaft 
of  a  1,200  horse  power  engine  of  870  mm.,  diameter  of  piston  x 
1  100  mm.  stroke,  107  revolutions.    The  diameter  of  the  shaft  at 
the  flywheel  is  570  mm.  (22  45  in.),  and  its  weight  15,000  kgs 
(14f  tons).    These  parts  are  intended  for  engines  to  complete 
an  installation  of  3,700  horse  power  for  the  Burbacher  Hutte 
(Alsace).    Fig.  41  shows  the  exhaust  valves  with  their  seats 
belonging  to  an  engine  of  2,000  horse  power,  diameter  of  piston 
1,030  mm.  (40'5in.)  x  stroke  1,300  mm.  (511  in.),  90  revolutions. 

Amongst  the  largest  engines  may  be  mentioned  those  of  3  600 
horse  power  twin-tandem,  forming  part  of  a  group  of  9,100  horse 
power  of  the  "'Schalker-Gruben  and  Hiittenverein,"  of  Gelsen- 
kirchen,  a  coupled  dynamo  and  engine  of  which  is  shown  in  fig  42 
Mention  may  also  be  made  of  the  installation  of  12,000  horse 
power  in  six  units  executed  for  the  electric  station  of  the 
boeiedad  de   Gasificacion  Industrial,  of   Madrid,"  which  is 
driven  as  also  a  350  horse  power  engine,  by  fuel  gas  generated 
by  Duft  producers.    From  1903  up  to  the  end  of  November  1904 
the  Nurnberg  Company  had  supplied   and  had  in  hand  106 
engines  of  its  double-acting  type,  representing  a  total  power 
of  114,070  horse  power.    These  engines  are  driven  by  blast- 
furnace gas,  coke-oven  gas,  and  producer  gas,  and  are  employed 
as  iollows:    For  the  electrical  service,  continuous  or  alternating 
current,  79  engines,  equivalent  to  78,220  horse  power;  for  blow- 
ing apparatus,  for  blast  furnaces,  steel  works,  rolling  mills  and 
various  applications,  27  engines,  representing  35,850  horse  power 
^  Ehrhardt  and  Sehmer  Engine. — The  firm  of  Ehrhardt  and 
Sehmer,  of  Saarbrucken,  in  Alsace,  has  also  won  distinction  for 
the  construction  of  large  engines,  and  has  built,  in  the  short 
space  of  three  years,  some  fifteen  engines,  representing  a  total 
of  12,680  horse  power,  on  their  double-acting  system,  in  which 
they  also  arrange  the  cylinders,  as  the  case  may  be,  either  twin 
or  tandem.    Fig.  43  shows,  in  a  longitudinal  and  cross-section 
through  the  inlet  valve,  a  cylinder  of  the  700  horse  power  tandem 
engine     The  valve  gear  is  arranged  in  order  to  obtain  a  mixture 
ot  constant  composition,  admitted  in  a  variable  quantity  under 
the  action  of  the  governor.    For  this  purpose  there  is  one  mix- 
ture inlet  valve  of  variable  lift  and  a  lantern-shaped  valve  the 
variable  stroke  of  which  determines  the  quantity  of  mixture 
admitted.    The  cylinder  is  cast  in  one  piece  with  its  jacket  but 
the  latter,  owing  to  the  large  amount  of  space,  can  expand 
freely,  having  regard  to  the  elasticity  of  the  casting  at  the  places 
where  these  two  parts  join.    The  makers  have  also  endeavoured 
to  obtain  symmetrical  forms,  in  order  to  secure  equality  of  ten- 
sion in  all  the  parts.    It  will  be  noticed  that  large  manholes 
are  provided  everywhere  to  give  easy  access  to  the  jacket  At 
each  end  of  the  cylinder  there  are  two  independent  contact  breakers 
lor  the  electro-magnetic  ignition.    We  also  find  in  the  Ehrhardt 
and  behmer  engine  arrangements  for  the  cooling,  controlling, 
etc.,  which  are  common  to  good  types  of  gas  engines. 

Dingier  _  Engine. —The  Dingier  engine,  figs.  44  and'  45,  made 
by  the  Dingier  Engineering  Works,  of  Zweibriicken  (Alsace) 
ditters  materially,  from  the  point  of  view  of  the  system  from  the 
devices  employed  by  other  makers  of  large  engines.  Instead  of 
obtaining  the  double  action  in  a  closed  cylinder  by  exploding  the 
mixture  alternately  on  each  face  of  the  piston,  in  the  Dingier 
engine  two  cylinders  opened  at  one  end  are  united  at  their 
explosion  chambers.  As  is  shown  in  fig.  46,  each  of  these 
cylinders  contain  a  piston,  the  two  pistons  being  connected 
together  by  an  internal  rod.  The  explosion  is  therefore  pro- 
duced alternately  on  each  inside  face  of  these  pistons.  The  rod 
common  to  the  piston  is  provided  with  rings,  and  works  in  a 
casing  passing  through  the  division  common  to  the  two  parts 
of  the  cylinder.  This  division,  as  also  the  jacket  of  the  double 
cylinder,  is  provided  with  a  water  circulation.  The  valves  are 
arranged  in  the  division  piece  as  in  the  single-acting  engines. 
The  system  avoids  the  use  of  piston-rod  stuffing  boxes.  It 
lends  itself  to  the  free  expansion  of  the  jacket  and  inside 
cylinders,  which  are  only  solid  at  the  one  end.  As  the  cylinders 
are  open,  their  supervision  and  upkeep  are  as  easy  as  in  the  case 
of  an  ordinary  single-acting  engine.  The  governor  acts  on  the 
admission.    The  valve,  with  a  constant  stroke,  always  opens  at 

1  J^bwaM°na/?Purleailltf0.re  the  filiation  of  Mechanical  Engineers,  at 
Liege,  by  M.  Rodolphe  E.  Mathot,  on  June  19th,  1905. 
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the  same  place,  .but  closes  later  or  sooner  so  as  to  effect  the 
admission  of  variable  charges  with  constant  composition  of 
mixture. 

The  device,  fig.  48,  which  effects  this  movement  is  somewhat 
complicated.    Besides  the  ordinary  side  shaft,  which  carries  the 


to  the  position  of  the  movable  cam  under  the  action  of  the 
governor. 

The  principal  makes  of  large  gas  engines  constructed  on  the 
Continent  have  now  been  described,  and  reference  has  been  made 
to  the  methods  and  principles  which  guide  the  makers.    It  would, 


Fios.  39  and  40.— Frame  and  Crank  Shaft,  1,200  H.P.  Engine. 


Fit:.  41.— Exhaust  Valves  with  Seat,  2,000  H.P.  Engine. 


cams  6,  there  is  a  secondary  shaft  a  receiving  its  movement  from  |  therefore,  be  of  interest  to  analyse  concisely  a  few  of  the  details 
the  first  shaft,  but  turning  twice  as  quickly — i.e.,  at  the  speed  and  the  indicator  diagrams  taken.  Of  the  two-cycle  engines 
of  the  crankshaft.  The  axial  governor  is  fitted  on  this  secondary  |  the  diagram,  fig.  49,  taken  on  an  Oechelhauser  engine  of  1,000 
shaft,  also  a  tube  o  to  which  the  governor  imparts  a  slight  horse  power,  is  reproduced.  The  engine  was  working  with  blast- 
rotary  movement.    This  tube  carries  a  cam  rZ,  which  is  con-  i    furnace  gas.    The  mean  pressure  corresponding  to°the  work  of 


Fig.  43.— 700  H.P.  Tandem  Engine.    Longitudinal  and  Cross  Sections  through  Inlet  Valve.    (Ehrbardt  and  Sehmer.) 


sequently  movable.  Another  cam  I-  is  fixed  on  the  ordinary 
Shaft  h.  The  simultaneous  contact  of  the  two  cams,  through 
the  medium  of  a  set  of  cranked  levers,  controls  the  opening  of 
the  valve,  and  the  latter  closes  the  earlier  or  later  according 


612  horse  power,  shown  by  the  diagram,  is  only  3,  3  k.g.  (47  lb.). 
It  will  be  seen  that  the  exhaust,  the  air  flush  (scavenging), 
and  the  admission  of  the  charge  are  effected  in  about  one- 
eighth  of  the  total  stroke  of  the  two  pistons. 
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The  superposed  diagrams  and  the  tachogram,  fig.  50,  are 
taken  from  an  Otto-cycle  double-acting  engine  of  Otto-Deutz 
make,  driven  by  a  suction  gas  producer.  The  indicator  diagram 
shows  the  variations  of  the  compression  and  corresponding 
explosive  pressures.  The  tachometer  diagram  shows  that  the 
sudden  alterations  of  load  between  working  light  and  the 
maximum  work  produced,  over  or  under,  variations  in  speed 
of  3\  per  cent. 


Fig.  41.— Gas  Engine.    (Dingier.)    For  Loneitudinol  and  Cross  Sections  see  Fig. 
46,  Governor  Fig.  47. 

Table  I.  gives  the  interesting  details  of  a  test  made  with 
this  engine.  It  is  remarkable  for  the  low  consumption  of 
0'705  lb.  per  brake  horse  power  obtained,  especially  when  it  is 
considered  that  the  test  took  place  under  regular  working 
conditions — i.e.,  taking  into  account  the  fuel  consumed  at  night 
for  keeping  the  producer  hot  during  the  stoppage  of  the  engine. 
Fig.  51  is  the  reproduction  of  explosion  record  taken  at  the  time 
of  starting;  it  shows  the  phases  of  this  operation.    It  will  be 


toFat 


Fig.  45.— Plan. 

seen  from  the  diagrams,  fig.  52,  taken  at  the  front  and  at  the 
back  of  one  of  the  two  cylinders  of  a  Niirnberg  engine  of  1,000 
horse  power,  that  mean  pressures  of  6  to  6£  k.g.  (85  to  93  lb.) 
are  obtained,  even  with  blast-furnace  gas,  the  mean  heat  value 
of  which  is  only  about  110  B.T.U.  Such  mean  pressures  are 
not,  however,  usual,  and  it  is  customary  amongst  the  large  firms 
on  the  Continent  to  calculate  the  working  dimensions  of  engines 
(diameter,  stroke  of  piston,  and  number  of  revolutions)  for  mean 


BP 


Fig.  46.— Longitudinal  Section. 

pressures  not  greater  than  70  1b.  per  square  inch.  They  thus 
leave  a  wide  margin  to  cover  fluctuations  in  the  quality  of  the 
gas  or  temporary  defects  of  regulation  caused  by  lack  of  care  or 
negligence  on  the  part  of  the  attendant. 

The  mean  piston  speed  has  also  been  increased,  and  has  now 
reached  without  difficulty  800  to  850  ft.  per  minute,  whilst  it 
was  a  few  years  ago  650  to  700  ft. 


It  is  advisable,  before  closing  this  article  on  the  new  motive 
power,  which  utilises  every  kind  of  fuel  gas  produced  com- 
mercially, to  point  out  the  principal  difficulties  which  remain  to 
be  overcome  in  order  to  enable  large  engines  working  with  poor 
gas  in  general  to  work  with  safety,  facility  of  control,  and 
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Fig.  47.— Enlarged  Section  on  A  B  Fig.  45. 

upkeep;  such  attributes  appear  to  have  remained  the  special 
feature  of  the  steam  engine.  Economically  the'  gas  engine  is 
evidently  superior,  but  low  consumption  is  not  the  only  quality 
which  users  require  from  a  motive  power.  It  is  necessary  above 
all  that  it  should  be  free  from  the  risk  of  sudden  stoppages, 


Fig.  48. 


which  lead  to  great  expense,  as  they  hamper  production,  and  may 
be  at  times  fatal  in  certain  industries  where  breakdowns  must 
be  specially  avoided;  such  is  the  case  with  electric  stations, 
pumping,  hoisting,  and  ventilating  work  in  mines,  etc.  The 
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Fig.  49.- 


ATM  LINE 

-Diagram  from  1,000  H.P.  Engine. 


(Oechelhauser.) 


principal  causes  of  breakdowns  in  engines  fed  by  gas  other  than 
town  gas,  which  undergoes  a  complete  purification,  consists  in 
the  fouling  of  parts,  such  as  the  pipes,  the  valves,  and  the 
cylinders  by  impurities  in  the  gas. 
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In  large  installations,  where  it  is  extremely  important  to  avoid 
breakdowns,  recourse  is  had  to  special  means  of  washing  and 
purifying,  by  the  use  of  centrifugals  and  other  apparatus.  But 
although  these  succeed  in  reducing  to  '/5  gramme  per  cubic 
metre  the  amount  of  dust  accompanying  the  gas,  they  still  allow 
the  passage  of  tar,  which  is  the  principal  element  destructive 
to  the  engine.  This  tar  adheres  to  the  sides  of  the  passages, 
causes  the  valves  and  piston  rings  to  stick,  thus  preventing 
their  proper  action.    It  also  deposits  itself  in  the  cylinder. 


Diagram  from  0  to  Full  Load.  Tachometer  Diagram. 

Fia.  50.— 240  H.P.  Double-icting  Engine.    U0  Revs    (Otto-Dc utz). 

where  it  finally  gives  rise  to  premature  ignitions.  Certain  coke- 
oven  gases  contain  as  much  as  1  gramme  of  tar  per  cubic  metre. 
It  is  this  very  question  of  tar  which  compels  us,  in  order  to 
avoid  great  complications,  to  employ  exclusively  non-caking 
anthracite  coal  for  suction  gas  producers  now  so  largely  in  use 
owing  to  their  simplicity  and  economical  efficiency.  As  tar  is 
a  product  of  distillation  of  the  volatile  carbons  (carbides)  which 
escape  on  combustion  and  on  the  conversion  into  fuel  gas,  it  is 
to  our  interests  to  reduce  them  in  the  producer  itself.  Different 
systems  have  been  proposed,  amongst  which  is  the  system  of 
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Fin.  51.—  Mathot  Explosion  Record  from  a  200  H.P.  Double-acting  Engine. 
(Otto-Deut'.) 

inverted  combustion,  which  is  said  to  have  the  result  of  burning 
the  volatile  matters  as  they  are  given  off,  and  the  distillation  of 
the  hydrocarbons  in  the  independent  reducers.  It  must  be 
admitted  that  so  far  the  efforts  of  the  inventors  have  not  met 
with  the  success  expected.  The  caking  of  the  fuel  and  the 
formation  of  cavities  injurious  to  the  regularity  of  combustion 
constitute  the  principal  difficulty  to  combat.  The  use  of 
bituminous  coal,  especially  in  suction  gas  producers,  is  not 
therefore  a  question  which  has  been  industrially  accomplished. 

Whether  it  is  producer  gas,  blast-furnace  gas,  or  coke-oven 
gas  which  is  used,  their  purity  is  an  important  factor  in  the 


Fig.  52.— Diagram  from  1,000  H.P.  Gas  Engine.    100  Revs.  (Nurnherg.) 

proper  working  of  the  engines  which  they  feed.  The  organic 
defects  of  large  engines  do  not  appear  to  play  in  this  respect  a 
preponderating  part.  They  should,  however,  be  perfected  as 
regards  facility  of  access  and  upkeep  of  the  parts,  such  as  valves 
and  piston.  The  oil  consumption  should  be  low,  and  they  should 
be  made  less  susceptible  to  variations  in  the  quality  of  the  gas. 
The  skill  of  our  experts  and  our  makers  will,  we  have  no  doubt, 
soon  overcome  these  latter  difficulties.  Large  gas  engines  will 
then  constitute  one  of  the  most  remarkable  industrial  victories 
of  the  age  in  which  we  live. 

TABLE  I. 

Test  made  on  a  Gas  Plant  of  a  Four-cycle  Double-acting  Engine  of 
200  H.P.  and  a  Suction  Producer  in  the  Works  of  the  Gasmotoren 
Fabrik,  Deuiz-Cologne,  the  14th  and  15th  of  March,  1904,  *.V 
Messrs.  A.  Wit:,  R.  Mathot,  and  de  Herbaie  de  Thun. 

TABLE  AND  DATA  OF  THE  TESTS  AND  FIGURES.  . 

Piston  Diameter  :  21 J  in.  x  Stroke  27y9i;  in. 
Diameter  of  Piston  Rods  :  Front,  4J  in.  ;  Rear,  4^  in. 


Full  Load  Tests. 
Engine. 

14  March.  15  March. 


1.  Average  number  of  revolutions  per  minute    15P29  150'20 

2.  Corresponding  effective  load  ;  B.H.P   214"22  222'83 

3.  Duration  of  the  tests  ;  hours    3  10 

4.  Average  temperature  of  water  after  cooling  the 

piston  ;  deg.  Fah   117'5 

5.  Average  temperature  of  water  after  cooling  the 

cylinder  and  valve  seats  ;  deg.  Fah   135 

6.  Water  consumption  for  cooling  the  piston  per 

hour  ;  gallons    39 

Producer. 

7.  Nature  and  origin   of   fuel  :    anthracite  coal, 


"  Bonne  Esperance  et  Batterie,"  Herstal- 
Belgium 


8.  Heating  value  of  fuel  ;  B.T.U   14,650 

9.  Consumption  of  fuel  per  hour  (plus  531b.  during 

the  night  of  the  14th  inst.  for  keeping  the 
generator  fired  during  14  hours,  the  engine 
being  stopped)  ;  pounds    199  160 

10.  Water  consumption  per  hour  in  the  vaporiser; 

gallons   14'2 

11.  Water  consumption  per  hour  in  the  scrubbers; 

gallons   318 

12.  Average  temperature  of  gas  at  the  outlet  of  the 

generator  ;  deg.  Fah   558 

13.  Average  temperature  of  gas  at  the  outlet  of  the 

scrubbers  ;  deg.  Fah   62'5 

Efficiencies. 

14.  Gross  consumption  of  coal  per  B.H.P.  and  per 

hour;  pounds    0"927  0720 

15.  Consumption  of  coal  per  B.H.P.  after  deducting 

the  moisture    0-907  0704 

16.  Thermal  efficiency  relating  to  the  effective  H.P. 

and  to  the  dry  coal  consumed  in  the  generator  ; 

per  cent   19  24'4 

17.  Water  consumption  per  brake  hoive  power  hour  : — 
For  the  cylinder,  stuffing  boxes,  valve  seats,  and 

jackets;  gallons   4  65 

For  the  piston  and  piston  rods  ;  gallons    175' 

For  the  vaporisor  ;  gallons    0'0655 

For  washing  the  gas  in  thescrubbers  ;  gallons...  1'42 

18.  Water  converted  in  steam  per  pound  of  fuel  con- 

sumed in  the  generator  ;  gallons   0  193 


Dundee- — Trade  at  this  port  is  fairly  quiet  just  now. 
Messrs.  W.  B.  Thomson  and  Company  are  busy  with  an  order 
for  a  steamer  for  the  Clyde  Shipping  Company,  Glasgow,  this 
being  the  nineteenth  steamer  that  they  have  built  for  that  com- 
pany. The  steamship  Feona,  built  for  the  Edinburgh  and 
Lcndon  Steam  Ship23ing  Company,  by  W.  B.  Thomson  and 
Company,  and  to  run  between  Leith  and  London,  is  now  nearly 
ready  for  her  trial  spin.  It  is  expected  that  she  will  be  the 
fastest  steamer  on  the  East  Coast.  The  three  water-tank 
lighters,  built  for  the  Government  by  the  Dundee  Shipbuilding 
Company,  and  engined  and  fitted  with  powerful  pumps  by 
Messrs.  Coupar  and  Greig,  after  going  through  their  test, 
sailed  recently  for  Portsmouth.  Messrs.  Gourlay  Bros,  and 
Company  have  secured  an  order  for  a  three-decked  passenger 
steamer,  each  deck  to  be  entirely  used  for  passenger  accom- 
modation, no  provision  being  made  for  cargo.  She  is  to  be  built 
after  the  style  of  the  American  lake  steamers.  Length  about 
400  ft. ;  beam,  44  ft.  But  the  most  noticeable  point  about  her 
is  that  she  is  to  be  fitted  with  three  sets  of  engines  and  three 
screws,  in  order  to  develop  a  high  rate  of  speed.  But  full 
particulars  are  not  to  be  had  at  present. 
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LAUNCHES  AND  TRIAL  TRIPS. 


Edward  Jackson. — The  powerful  bucket  hopper  dredger 
Edward  Jackson  for  the  Karachi  Port  Trust,  which  was  launched 
on  August  8th,  by  Wm.  Simons  and  Company  Limited,  Eenfrew, 
proceeded  down  the  river  on  Thursday,  and  on  Friday  completed 
her  dredging  and  steaming  trials  on  the  Clyde.  The  results 
obtained  were  highly  satisfactory,  dredging  at  the  rate  of 
1,200  tons  per  hour,  and  the  speed  trials  gave  a  result  of  10£ 
knots,  being  in  excess  of  the  contract.  The  Karachi  Harbour 
Board  were  represented  by  Edward  Jackson,  Esq., engineer,  and  D. 
Morris,  Esq.,  representative  engineer  for  the  board  in  this  country. 
The  builders  were  represented  by  Messrs.  Wm.  and  Andrew 
McN.  Brown.  The  Edward  Jackson  is  now  at  Renfrew,  being 
prepared  for  the  voyage  to  Karachi,  and  will  leave  for  that  port 
in  a  few  days. 

Sliedrecht  — The  large  steel  screw  steamer  Sliedrecht,  built 
by  K.  Craggs  and  Sons  Limited,  Tees  Dockyard,  Middlesbrough, 
for  Phs.  Van  Ommeren,  Esq.,  of  Rotterdam,  has  had  her  official 
trials,  when  the  results  were  pronounced  entirely  satisfactory  to 
all  concerned,  the  vessel  registering  a  speed  of  between  nine  and 
ten  knots  average  in  the  deep  laden  condition.  The  vessel  has 
been  built  to  the  highest  class  at  the  British  Corporation  under 
special  survey.  The  machinery  has  been  fitted  by  the  Rotter- 
damsche  Droogdok  Maatschappij,  of  Rotterdam,  having  cylinders 
22J-,  37£,  62,  by  42  in.  stroke,  steam  being  supplied  by  two  large 
single-ended  boilers  working  at  a  pressure  of  1801b.  to  the 
square  inch,  and  during  the  trials  worked  with  the  utmost 
smoothness. 

North  Wales- — The  new  screw  steamer  North  Wales,  built 
by  Messrs.  John  Readhead  and  Sons,  West  Docks,  South 
Shields,  to  the  order  of  Messrs.  Hugh  Roberts  and  Son,  New- 
castle-on-Tyne,  has  had  her  official  trial  trip.  The  vessel  is 
359  ft.  long  by  49  ft.  broad,  by  26  ft.  8i  in.  depth  moulded. 
She  has  been  built  under  special  survey  to  class  100  Al  at 
Lloyd's.  Her  engines,  also  constructed  by  Messrs.  John  Read- 
head  and  Sons,  are  of  the  triple-expansion  type,  having  cylinders 
24i  in.,  41  in.,  and  60  in.  by  45  in.  stroke,  and  supplied  with  steam 
from  two  large  steel  boilers  working  at  a  pressure  of  180  lb.  per 
square  inch.  The  steamer  was  run  several  times  over  the 
measured  mile,  attaining  a  mem  speed  of  11|  knots,  the 
machinery  working  very  smoothly,  and  the  trial  giving  every 
satisfaction  to  all  concerned. 

Domira. — Messrs.  William  Gray  and  Company  Limited 
launched  from  their  West  Hartlepool  shipyard  on  August  1st  the 
steel  screw  steamer  Domira  for  Messrs.  Maclay  and  Maclntyre. 
She  will  take  the  highest  class  in  Lloyd's,  and  is  of  the  following 
dimensions,  viz. :  Length  over  all,  342  ft. ;  breadth,  47  ft.  6  in. ; 
and  depth,  24  ft.  9  in.  Triple-expansion  engines  are  being 
supplied  by  the  Central  Marine  Engine  Works  of  the  builders, 
having  cylinders  24  in.,  38  in.,  and  64in.  diameter,  with  a  piston 
stroke  of  42 in.,  and  two  large  steel  boilers  for  a  working 
pressure  of  180  lb.  per  square  inch.  The  steamer  was  named 
Domira. 

Aphrodite.— On  August  1st  there  was  launched  from  the 
yard  of  the  Tyne  Iron  Shipbuilding  Company  Limited,  of 
Willington  Quay-on-Tyne,  a  steel  screw  steamer,  built  for 
Messrs.  Harris  and  Dixon  Limited,  of  London,  and  of  the 
following  dimensions,  viz. :  Length,  348  ft.  6  in. ;  breadth,  50  ft. ; 
depth,  25ft.  8  in. :  to  class  100  Al  at  Lloyd's.  The  engines, 
which  are  supplied  by  Messrs.  the  North-Eastern  Marine 
Engineering  Company  Limited,  of  Wallsend-on-Tyne,  are  of  the 
triple-expansion  type,  having  cylinders  24  in.,  39  in.,  by  45  in. 
stroke,  and  working  at  a  pressure  of  180  lb.  On  leaving  the 
ways  the  vessel  was  named  the  Aphrodite. 

Serbury. — On  July  29th  the  steamship  Serbury,  a  large 
single-deck  turret  steamer,  was  launched  from  the  yard  of 
Messrs.  William  Doxford  and  Sons  Limited,  Pallion.  She  is 
built  to  the  order  of  Messrs.  George  Horsley  and  Son,  West 
Hartlepool,  and  is  the  eighth  turret  steamer  built  for  this  firm. 
She  was  named  the  Serbury. 

There  was  launched  on  August  1st  from  the  shipyard  of 
Messrs.  Robert  Stephenson  and  Company  Limited.  Hebburn-on- 
Tyne,  a  steel  screw  hopper  barge,  built  to  the  order  of  the 
Cardiff  Railway  Company.  The  barge  is  of  the  following  dimen- 
sions :  Length  between  perpendiculars,  140  ft. ;  breadth,  33  ft. ; 
depth  moulded,  13  ft.  2  in.  The  machinery,  which  is  being  built 
by  the  Shields  Engineering  Company  Limited,  consists  of  a 
set  of  compound  surface-condensing  engines  with  cylinders  21  in.. 
44  m.,  by  30  in.  stroke,  supplied  with  steam  from  a  single-ended 
boiler  14  ft.  by  10  ft.  6  in.  long,  which  is  being  built  by  Robert 
ntephensor.  and  Company  Limited,  the  working  pressure  being 
1301b.  per  square  inch.  This  is  the  third  barge  built  by  Robert 
Stephenson  and  Company  for  the  above  company.  The  builders 
nave  also  a  fourth  well  in  hand  for  the  same  owners. 

Mooltan- — Messrs.  Caird  and  Company, Greenock,  launched  on 
August  3rd  the  P.  and  O.  twin-screw  steamer  Mooltan,  for  the 
Australian  mail  and  passenger  service.    Principal  dimensions: 


Length,  540  ft.;  breadth,  58  ft.;  depth,  46  ft.;  gross  register, 
10,000  tons.  The  Mooltan  is  a  replica  of  the  Mongolia  and 
Moldavia,  launched  by  Messrs.  Caird  and  Company  in  1903. 
Accommodation  is  provided  for  350  first  saloon  and  170  second 
saloon  passengers,  and  for  a  crew  of  340.  Water-ballast  tanks 
are  fitted  fore  and  aft.  There  are  hydraulic  cranes  throughout 
for  rapid  handling  of  cargo.  The  vessel  has  a  complete  system 
of  electric  bells,  and  is  lighted  by  electricity  generated  by  four 
sets  of  engines  and  dynamos,  with  an  emergency  installation  of 
machinery  with  boiler  above  the  spar  deck.  The  builders  will 
furnish  triple-expansion  engines  to  indicate  about  12,000  horse 
power. 

Leona. — On  August  4th  Messrs.  John  Fullerton  and  Com- 
pany launched  at  Paisley  a  steel  screw  steamer  of  about  900 
tons  dead-weight  capacity,  which  they  have  built  to  the  order 
of  Mr.  C.  B.  Wadsworth,  Goole,  for  his  special  coast  and 
continental  carrying  trade.  Triple-expansion  engines  of  700 
indicated  horse  power  are  being  supplied  by  Messrs.  Ross  and 
Duncan,  Govan.  The  steamer  was  named  Leona  by  Miss  Alice 
Fullerton,  Garthland  Place,  Paisley. 

Phoenix.— On  the  3rd  August  the  steamship  Phoenix,  built 
to  the  order  of  Messrs.  Hoyland  and  Company,  London,  was 
launched  from  the  yard  of  Earle's  Shipbuilding  and  Engineering 
Company  Limited,  of  Hull.  She  has  been  built  of  steel  to 
Lloyd's  100  Al  class,  and  to  the  Board  of  Trade's  requirements 
for  grain  carrying,  and  is  fitted  for  carrying  a  very  large 
quantity  of  water  ballast  in  cellular  double-bottom  and  in  aft- 
peak  tank.  Her  measurements  are:  Length,  340  ft.;  breadth, 
50  ft.;  and  depth,  27  ft.;  and  she  is  designed  to  carry  about 
5,850  tons  dead  weight.  The  machinery  consists  of  a  set  of 
triple-expansion  engines  and  two  large  single-ended  boilers, 
working  at  a  pressure  of  180  1b.  per  square  inch.  Economy  in 
coal  consumption  and  in  upkeep  of  both  engines  (which  have 
cylinders  24  in.,  39  in.,  66  in.  diameter,  by  45  in.  stroke)  and 
boilers  has  been  carefully  considered  in  the  design  of  the 
machinery.  All  the  working  parts  and  bearing  surfaces  are  of 
such  proportions  as  will  ensure  the  engines  running  at  a  high 
power  over  extended  periods  without  the  necessity  of  adjustment. 


NAVAL  NOTES. 
Dreadnought- — An  interesting  departure  is  being  made  in 
the  form  of  the  stern  of  the  new  battleship  Dreadnought  now 
being  laid  down  at  the  Portsmouth  Dockyard.  This  ship  (says 
the  Glasgow  Herald)  is  to  be  propelled  by  Parsons  turbines,  and 
will  have  four  shafts.  A  similar  quadrupling  of  the  driving 
power  is  adopted  in  the  case  of  the  new  25-knot  Cunarders, 
but  there  the  form  of  stern  differs  little  from  the  usual  practice 
so  far  as  the  stern  post  and  rudder  are  concerned,  two  shafts 
projecting  beyond  the  hull  on  each  side  of  the  centre  line,  with 
the  rudder  connected  to  the  stern  post  as  usual.  In  the  Dread- 
nought there  will  be  two  stern  posts  and  two  rudders  under  the 
water-line,  but  above  water  there  will  be  no  apparent  difference, 
there  being  but  one  counter  and  overhang.  The  stern  posts 
projecting  downwards  from  this  overhang  will  be  a  considerable 
distance  apart,  and  they  will  be  utilised  as  supports  as  a  single- 
screw  steamer — one  for  each  of  the  two  inner  shafts  and  pro- 
pellers. Thus  there  will  be  a  rudder  abaft  each  of  the  inner 
propellers  which  will  be  specially  adapted  for  manoeuvring,  the 
go-astern,  as  well  as  the  go-ahead  steam  turbines,  being  on  these 
shafts.  The  two  wing  shafts  will  correspond  with  the  usual 
arrangement  in  the  treble-screw  turbine  ships.  It  is  anticipated 
that  the  arrangement  will  considerably  improve  the  manoeuvring 
power  of  the  ship,  but  there  is  another  reason  for  this  division 
of  the  steering  power.  There  are,  of  course,  problems  associated 
with  resistance  and  stream  lines,  but  these  have  been  the  subject 
of  tank  experiments.  There  is  no  doubt  that  the  practical 
trials  to  be  undertaken  when  the  vessel  is  completed  will  be 
watched  with  keen  interest.  The  application  of  two  shafts  for 
higher  powers  in  steam  engines  has  thus  its  counterpart  in  the 
fitting  of  two  rudders  and  rudder  shafts  where  great  steering 
power  is  needed. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  10th  August, 
1905  :— 

Dundee. — Second  class  :  G.  Espliu. 

Greenock. — Second  class :  W.  Wallace,  J.  Ingleton. 

Hull. — First  class  :  T.  Linsley,  H.  DonnisoD,  G.  W.  Clayton,  H.  R. 
Magee.    Second  class  :  S.  E.  Watson,  P.  F.  Winsor. 

Liverpool. — First  class  :  J.  C.  Corrigan,  A.  L.  Jones,  R.  R.  Thompson, 
W.  G.  Marshall.    Second  class  :  H.  Merrylees,  S.  Bishop,  H.  Watson. 

London. — First  class  :  J.  R.  Gird  wood,  R.  J.  Murray,  W.  H.  Skinner. 
Second  class  :  A.  L.  Cutlack,  R.  P.  Batson. 

North  Shields. — First  class  :  T.  Burgess.  Second  class  :  R.  G. 
Lonsdale,  G.  Horsman,  W.  T.  Phorson,  J.  W.  C.  Reed. 
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QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  S59,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post, 


1911.  Electric  Haulage. — Will  any  reader  favour  me  with  a  reply  to 
the  following  question:  What  will  be  the  B.H.P.  and  speed  of 
motor  required  for  an  electrical  main  and  tail  haulage  gear  to  deal 
with  a  maximum  load  of  30  tubs,  each  weighing  8  cwt.  empty,  and 
28  cwt.  full  ?  Incline  1  in  4  against  the  load,  speed  7  miles  per 
hour,  length  of  road  1,000  yards. — Miner. 

Answer. — Since  there  are  30  tubs  let  us  assume  there  are  15  on 
each  side  of  drums.    Weight  of  15  empty  tubs  descending  grade 

=  15  x  8  =  120  cwt. 
Weight  of  full  tubs  ascending  grade 

=  15  x  28  =  420  cwt. 
420  -  120  =  300  cwt.,  the  load  on  motor,  since  the  descending 
tubs  help  to  pull  up  ascending  tubs. 

300  x  112  =  33,600  lb.,  or  15  tons. 
Assume  a  tractive  force  of  about  50  lb.  per  ton  for  level 

15  x  50  =  7501b. 
But  the  grade  is  1  in  4,  so  that  15  tons  have  to  be  lifted  in  addition 
to  pulled.    The  diagram  will  explain. 


h  will  be  about  150  ft. 

33,600  x  150  =  5,040,000  foot-pounds. 
750  (pull  on  level)  x  616  =     462,000  foot  pounds. 

Total   5,502,000  foot-pounds  per  minute. 

5,502,000  -f  33,000  =  1667  H.P. 
It  would  not  be  advisable  to  put  in  a  motor  of  less  than  180  H.P.> 
as  so  much  depends  upon  the  roughness  of  road,  etc.  "  Miner ' 
can  run  the  motor  at  any  speed  he  chooses  to  get  the  desired  speed 
on  haulage.  It  is  usual  to  put  a  double  purchase  between  motor 
and  hauling  drum. — G.  M'son. 


1914.  Drying  Apparatus.— The  air  supply  to  a  drying  apparatus  is 
2,000  cubic  feet  per  minute  ;  temperature,  72  deg.  Fah.;  dew 
point,  58  deg.,  therefore  containing  5'3  grains  vapour  per  cubic 
foot,  the  degree  of  humidity  being  61  (saturation  100).  Part  of 
the  air  supply  is  passed  through  a  fire,  and  the  whole  of  it  is  passed 
through  the  material  to  be  dried  ;  after  which  the  temperature  of 
the  air  is  found  to  be  89  deg.,  dew  point  87'4  deg.,  therefore  con- 
taining 13'7  grains  vapour  per  cubic  foot,  the  degree  of  humidity 
being  95.  Now,  what  I  want  to  know  is  :  What  is  the  volume  of 
air  leaving  the  apparatus?  Or,  what  amount  of  moisture  has  been 
removed  from  the  material  ?  I  should  be  glad  of  the  help  of  any 
reader  used  to  handling  such  problems. — Namron. 

1915.  The  Locke  Damper  Regulator.— Would  some  reader  kindly 
inform  me  of  the  name  and  address  of  the  makers  of  the  Locke 
damper  regulator  ? — "  Ferro." 

1916.  Efficiency  Of  Plant.— K  the  speed  and  power  of  machinery  is 
kept  right  at  a  boiler  pressure  of  75  lb.,  is  there  any  loss  sustained 
by  the  plant  supposing  the  steam  machinery  be  designed  for  a 
higher  pressure  ? — G.  11.  McG. 

1918.  Engineers  in  the  Navy.— Will  any  reader  inform  me  what 
course  of  study  is  required  to  sit  for  the  Marine  Board  of 
Examinations  to  qualify  for  a  certificate  of  competency  as  second 
and  first  engineer  ? — A.  S.  H. 

1919.  "Knocking"  in  a  Gas  Engine.— Would  any  reader  kindly 
explain  the  cause  of  knocking  at  the  back  end  of  cylinder  of  gas 


engine,  which  is  of  25  H.P.  National  type  ?  I  have  made  the  brasses 
on  crank  end  of  connecting  rod  all  right,  and  the  cro3shead  like- 
wise, but  still  the  knocking  continues.  I  have  been  wondering 
whether  it  is  through  the  cam  for  the  exhaust  being  a  little  worn 
or  not. — G.  H. 

1920.  Chain  Manufacturers.— Could  you  oblige  me  with  the  names 
and  addresses  of  two  or  three  chain  makers  ;  those  making  fine 
chains,  such  as  used  with  watch  guards,  but  wove  in  a  mesh  of  say 
eight  loops  in  width ? — A.  P. 

1921  Boring  Flywheel  BOSS.— Will  any  of  your  readers  kindly 
inform  me  the  best  way  to  bore  out  the  boss  of  a  flywheel  from 
4  in.  to  6  in.  without  taking  it  to  a  foundry?  We  wane  to  put 
it  on  a  bigger  shaft. — Old  Reader. 

1922.  Corliss  Valves.  —  Can  any  of  your  readers  say  which  is  the  best 
of  books  giving  a  practical  knowledge  of  the  setting  and  working 
Corliss  valves? — Ajax. 

1923  Dressing  for  Chills. — I  should  be  much  obliged  if  one  of  your 
readers  could  give  the  name  of  a  firm  that  supplies  a  dressing  for 
chills  which  prevents  the  cracking  of  the  castings  when  cooling. — 
A.  J.  Arthur. 

1924.  Expansion  of  Metals. — I  shall  feel  greatly  obliged  for  answers 
to  the  following:  1.  The  spring  ring  for  a  piston  being  a  good  fit 
in  a  cylinder  24  in.  diameter,  and  the  amount  of  opening  where 
ring  is  cut  being  j  in.  when  everything  is  cold,  how  much  will  the 
ring  be  open  when  subject  to  a  temperature  of  400  degs  Fah.? 
2.  When  cold  a  straight  length  of  copper  steam  pipe  is  20  ft.  What 
will  be  its  length  when  the  temperature  of  the  steam  is 
380  degs.  Fah.  ?  3.  What  is  the  linear  coefficient  of  expansion  for 
(a)  Manganese  bronze,    (b)  Phosphor  bronze  ? — J.  H. 


MISCELLANEA. 


The  committee  of  the  Automobile  Club  of  Great  Britain  aud 
Ireland  announce  that  they  have  decided  not  to  challenge  for  the 
Gordon-Bennett  Cup  race,  1906. 

New  London  Office  Opened. — The  United  States  Metallic 
Packing  Company  Limited,  Soho  Works,  Bradford,  advise  us 
that  they  have  opened  an  office  at  17,  Victoria  Street,  West- 
minster, London,  S.W. 

The  paper  on  "  Practical  Notes  on  Waterworks  Construction," 
read  before  the  Junior  Institution  of  Engineers  by  Mr.  G.  H. 
Hughes,  and  which  has  recently  been  appearing  in  The,  Practical 
JCiuji near,,  has  received  the  sessional  medal  of  the  institution. 

University  op  London  :  London  Engineering  Degrees. — 
We  give  below  the  results  of  the  recent  examinations : 
Faculty  of  Engineering — B.Sc.  Engineering  (Metallurgy) 
Examination  for  Internal  Students,  1905.  Pass  list ;  Nanabhai 
Dayabhai  Daru,  Royal  College  of  Science.  Faculty  of 
Engineering — B.Sc.  Engineering  Examination  for  Internal 
Stiidents,  1905.  Pass  :  R.  R.  Elliott,  Central  Technical  College; 
J.  Nealor,  Central  Technical  College;  J.  H.  M.  Nichols, 
University  College;  M.  L.  Thomas,  King's  College;  W.  Turner, 
Central  Technical  College.  Honours:  First  class — A.  M.  Beale, 
Central  TechnicaJ.  College;  R.  O.  Boswall,  King's  College ;  H.  E. 
Hodgson,  Southwestern  Polytechnic;  F.  J.  Kean,  University 
College;  A.  E.  O'Dell,  King's  College.;  E.  H.  Salmon,  East 
London  College.  Second  class — A.  P.  Chalkley,  King's  College; 
S.  Lacey,  Central  Technical  College;  S.  M.  Udale,  Central 
Technical  College;  G.  Urquhart,  University  College;  J.  S. 
Westerdale,  University  College.  B.Sc.  (Engineering) 
Examination,  1905,  for  External  Students.  Pass:  A.  S.  E. 
Ackermann,  private  study;  W.  Jamieson,  private  study;  W.  R. 
Jenkins,  University  College,  Nottingham;  A.  P.  Morris, 
Battersea  Polytechnic  and  private  study ;  W.  N.  Thomas,  Man- 
chester Municipal  School  of  Technology  and  private  study;  T. 
Thompson,  Heriot  Watt  College,  Edinburgh,  and  private  study. 
Honours:  First  class — W.  B.  Burnie,  private  study ;  F.  C.  Lea, 
private  study;  H.  P.  Philpot,  East  London  College  and  private 
study;  F.  C.  Prentice,  University  College  and  University  College, 
Bristol;  W.  A.  Scoble,  Royal  College  of  Science  and  Central 
Technical  College.  Second  class — M.  R.  Atkins,  University 
College  and  private  study;  H.  D.  Creedy,  Central  Technical 
College  and  private  study;  L.  Wyld,  University  College, 
Nottingham.  Third  class — H.  M.  Hodson,  Finsbury  Technical 
College  and  private  study;  W.  Neagle,  Woolwich  Polytechnic. 
Honours  Candidates  Recommended  for  a  Pass:  G.  H.  Broom. 
B.Sc,  Royal  College  of  Science  and  private  study;  S.  S.  Elliott, 
Central  Technical  College  and  private  study;  T.  J.  R.  Kiernan, 
King's  College,  C.  B.  R.  Merton,  Central  Technical  College, 
Berlin  Technische  Hochschule,  and  private  study.  Those  eligible 
should  take  advantage  of  the  benefits  desirable  by  securing  the 
above  degrees.  Unlike  membership  of  a  scientific  society,  a 
degree  is  not  dependent  on  an  annual  subscription  of  several 
guineas,  but  lasts  a  lifetime,  and  is  cheaper. 
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SCIENCE  AND  PRACTICF. 

"  All  science  arises  from  observations  on  practice.  Practice 
has  always  gone  before  method  and  rule;  but  method  and  rule 
have  afterwards  improved  and  perfected  practice  in  every  art." 

The  foregoing  words  of  Professor  Hugh  Blair  were  probably 
first  uttered  about  a  century  ago.  "  Much  water  has  passed 
under  the  bridge  "  since  that  time,  and  during  its  flow  such 
engineers  as  Telford,  the  Kennies,  the  Stephensons, 
Fairbairn,  Whit  worth,  and  many  others  whose  science  was 
to  an  eminent  degree  founded  upon  keen  observation,  with 
arduous  daily  practice,  have  ended  those  labours  from 
which  mankind  has  derived  so  much  benefit.  But  we  think 
there  are  very  few  engineers  of  the  present  day  and 
generation  who  would  decline  to  associate  themselves  with 
the  words  of  Blair.  The  most  likely  people  to  offer 
objections  are  those  professors  and  teachers  of  engineering 
possessing  science  arising  from  observations  on  paper 
rather  than  on  practice,  and  who  are  engaged  in  the  output 
of  paper  engineers,  whose  chance  of  benefiting  mankind 
and  gaining  a  livelihood  for  themselves  depends  mainly  on 
their  willingness  to  undertake  work  for  which  their 
academic  training  lias  tended  to  unfit  them. 

Ever  and  anon  do  we  hear  the  old  complaint  from 
parents,  guardians,  and  from  the  deluded  young  men 
themselves,  concerning  the  apparent  uselessness  of  the  time 
and  money  spent  on  an  education  which  they  vainly 
supposed  would  at  least  ensure  a  competency  for  life,  and 
probably  bring  some  degree  of  honour  and  glory.  It  is 
said  to  be  so  in  the  case  of  a  young  man  who  goes  in  for 
a  military  career.  If  he  is  only  successful  in  scraping- 
through  his  examinations,  he  may  confidently  hope  to 
receive  his  commission,  and  be  entrusted  with  a  command 
of  some  sort.  But  if  that  kind  of  thing  does  for  the  army, 
it  is  certainly  not  good  enough  for  engineering.  The 
graduate  from  an  engineering  college  has  the  utmost 
difficulty  in  obtaining  an  appointment,  even  to  a  very 
subordinate  post,  and  will  find  it  not  easy  to  get  a  call 
to  a  more  important  one  in  preference  to  a  man  who, 
though  having  little  of  the  kind  of  knowledge  obtainable 
in  a  college,  has  a  thorough  personal  acquaintance  with 
the  actual  execution  of  work  under  ordinary  commercial 
conditions, 
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Aided  and  abetted  by  some  who  should  know  better, 
attempts  have  been  and  still  are  made  to  bar  from 
responsible  post*  in  the  engineering  and  manufacturing 
arts  all  but  the  men  who  have  passed  through  a  college 
or  university  curriculum.  These  attempts  may  eventually 
meet  with  a  short-lived  success  in  Government  factories, 
municipal  undertakings,  or  where  public  money  is 
disbursed.  They  will  receive  short  shrift  in  establishments 
compelled,  if  they  are  to  continue  their  existence,  to 
execute  work  that  shall  successfully  meet  that  whicli  is 
required  of  it,  bring  repeat  orders,  and  bring  also  a 
tangible  return  to  those  who  have  put  in  accumulated 
labour  in  the  form  of  capital.  These  establishments  will 
select  the  men  who  can  best  contribute  to  the  desired 
results,  and  our  colleges  will  not  exclusively  provide  such 
men. 

Nothing  that  we  have  said  must  be  taken  to  indicate 
that  we  do  not  recognise  the  value  of  our  colleges  and  of 
their  legitimate  work.  Whilst  claiming  the  first  or  rather 
the  primary  place  for  practice,  we  would  urge  for  all 
possible  advantage  to  be  taken  of  "  method  and  rule " — 
i.e.,  science — 'that  there  may  be  obtained  "  perfected 
practice  in  every  art,"  To  this  end  we  should  like  to  see 
the  colleges  extend  their  usefulness  by  doing  more  for 
those  who  are  now  engaged  in  practical  every-day  work  in 
the  engineering  establishments  up  and  down  the  country. 

Some  colleges  belonging  to  universities,  claiming  to  be 
of  the  modern  and  up-to-date  order,  do  little  or  nothing 
for  those  who  are  unable  to  take  up  their  full  course — a 
course  which  renders  it  impossible  to  continue  the  practical 
work  above  referred  to.  It  has  been  said  that  the  wants 
of  such  workers  are  already  met  by  the  various  municipal 
and  other  technical  schools,  and  by  polytechnics  and 
kindred  institutions  scattered  so  freely  throughout  the 
land.  These  institutions  undoubtedly  do  render  great 
service  in  imparting  instruction  relating  to  that  science, 
that  "  method  and  rule "  which  improves  engineering 
practice.  But  there  is  work  to  be  done  which  they  cannot 
cope  with ;  work  which  the  colleges,  with  their  more 
complete  equipment  and  teachers,  having  greater  leisure 
and  opportunity  for  special  investigation  and  research, 
should  take  in  hand.  In  some  districts  the  colleges, 
notwithstanding  opposition  from  quarters  whence  only 
assistance  should  come,  are,  in  a  small  way,  endeavouring 
to  do  a  part  of  their  duty  in  the  direction  indicated,  by 
means  of  a  series  of  lectures  and  demonstrations  on  the 
staple  trades  and  industries  of  their  districts.  Such 
lectures  are  most  useful  and  helpful  when  delivered  by 
authoritative  men,  who  will  handle  the  subjects  not  in  the 
popular  lecture  style  as  employed  for  a.  general  audience 
composed  of  people  who  like  to  be  thought  scientific,  but 
so  that  the  thoughtful  practitioner  may  be  directed  in 
thinking  out  the  science  of  his  work.  And  there  are  other 
ways  in  which  an  engineering  college  may  become  of 
general  service  in  the  advancement  of  the  science  of 
engineering  and  manufactures  throughout  the  district  in 
which  it  is  placed,  if  only  the  governing  body  will  realise 
that  it  is  not  fulfilling  its  whole  duty  by  giving  exclusive 
attention  to  the  band  of  young  men  passing  through  the 
uniform  curriculum  required  for  graduation. 


Institute  of  Marine  Engineers. — The  members  of  this 
institute  paid  a  visit  to  the  Naval  Exhibition  on  August 
12th,  when  a  most  enjoyable  time  was  spent.  The  models 
of  steamers  naturally  attracted  a  great  amount  of  attention. 
The  tramp,  the  passenger  and  the  cargo  combined,  the 
liners,  and  the  turbine  steamers,  which  are  all  well  repre- 
sented in  the  mercantile  marine,  afforded  a  study  in 
themselves.  The  half-section  model  of  the  Nerbudda,  by 
Messrs.  Denny  Brothers,  showing  all  the  compartments  in 
detail  from  stem  to  stern,  the  holds,  boilers,  engines  below, 
as  also  the  upper  deck  structures,  was  particularly  inter 
esting,  it  having  been  made  for  the  purpose  of  demon- 
stration and  lecture  for  students.  The  display  of  models 
at  the  P.  and  0.  stand  gave  an  excellent  opportunity  of 
noting  the  progress  made  in  the  history  of  the  company. 
The  other  engineering  and  marine  exhibits  were  well 
examined,  and  the  members  were  not  proof  against  the 
lighter  varieties  of  entertainments,  which  form  an  important 
feature  and  mainstay  of  the  Earl's  Court  Exhibition.  Sir 
Hiram  Maxim  was  present  to  describe  the  minutiae  of  his 
guns  to  an  appreciative  audience,  for  which  he  received  a 
cordial  vote  of  thanks.  The  party  sat  down  to  dinner  at 
6  o'clock,  and  after  inspecting  some  more  of  the  numerous 
side  shows  left  the  exhibition  well  satisfied  with  their 
visit.  The  next  visit  is  on  September  15th  to  the  West 
Ham  electric  light  station. 


First  Gas-propelled  Vessel. — The  first  ship  for  ocean 
service  to  be  equipped  with  Herr  Capitaine's  patent  plant 
for  the  application  of  gas  as  a  motive  power  for  marine 
vessels  has  now  been  constructed  by  Messrs.  J.  I.  Thorny- 
croft  and  Co. ;  and  although  the  craft  may  be  stated  to 
be,  in  the  fullest  sense  of  the  expression,  experimental,  it 
is  expected  that  the  trials  will  provide  clear  indications  of 
the  prospective  value  of  the  new  means  of  propulsion  for 
vessels  of  greater  dimensions.  The  plant  consists  of  a 
suction  producer  gas  plant  working  an  engine  of  special 
design.  This  is  of  the  vertical  enclosed  type,  with  four 
cylinders  of  in.  diameter,  with  11  in.  stroke,  which,  with 
300  revolutions  per  minute,  have  an  estimated  capacity  of 
75  B.H.P.  The  system  of  electrical  ignition  appears  most 
ingeniously  worked  out.  The  supply  of  anthracite  peas 
contained  in  the  hopper  of  the  producer  is  calculated  to 
provide  for  a  continuous  run  of  100  to  120  miles.  The 
total  floor  space  taken  up  by  the  engine  and  producer  is 
only  12  ft,  6  in.  by  9  ft.  4  in.,  with  a  vertical  space  of 
6  ft.  8  in. 


Mining  Institute  of  Scotland. — A  general  meeting  of 
the  Mining  Institute  of  Scotland  was  held  at  Edinburgh 
on  the  19th  inst.,  Dr.  R.  T.  Moore  presiding.  A  printed 
paper  by  Mr.  Archibald  Russell  on  "  Cape  Colony  Coal 
Mining"  was  circulated.  The  writer  said  that  in  South 
Africa  coal  was  found  in  numerous  localities,  and  their 
development  had  played  no  small  part  in  the  opening  up 
of  the  resources  of  South  Africa,  during  the  last  quarter 
of  a  century.  The  coalfields  of  Cape  Colony  were  situated 
in  the  northern  portion  of  the  eastern  province  and  native 
territories,  and  at  the  foot  of  the  southern  slope  of  the 
Drakensberg  or  Quathlamba  mountains.  The  great  draw- 
back to  the  coal  of  Cape  Colony  was  the  high  percentage 
of  incombustible  matter  it  contained,  and  this  was  go 
intermixed  with  the  coal  that  unless  the  whole  seam  were 
grown  to  a  powder,  and  then  carefully  washed,  it  would  be 
impossible  to  separate  them.  The  cost  of  producing  the 
coal  was  enhanced  by  the  fact  that  when  chipping  the 
shale  off  the  coal  seam,  both  underground  and  on  the 
surface,  a  layer  of  coal  often  broke  off  with  the  shale,  and 
was  thrown  into  the  goaf  or  over  the  waste  heap.  It  would 
not  be  too  much  to  allow  7  per  cent  as  the  waste  of  coal 
by  this  operation.  The  Cape  Colony  seams  were  inferior 
in  quality  to  the  majority  of  South  African  coals;  hence 
the  area  within  which  they  could  successfully  he  used  was 
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comparatively  limited,  and  a  large  output  was  unattainable 
ou  account  of  their  distance  by  rail  from  the  large  centres 
of  population.  The  average  selling  price  of  Cape  Colony 
coal  at  the  mine  was  15s.  6d.  per  ton,  and  the  average 
distance  to  East  London,  the  nearest  seaport,  was  about 
240  miles;  consequently,  even  with  the  same  rate  for 
railway  carriage  as  Natal,  the  coal  would  cost  24s.  6d.  per 
ton  at  the  port  of  East  London,  and,  therefore,  could 
hardly  compete  against  Natal,  especially  as  the  latter  was 
15  to  20  per  cent  superior  in  quality. 


A  little  more  than  a  week  ago  a  deputation  of  men 
representing  various  departments  on  the  North-Eastern 
Railway  waited  upon  Sir  George  Gibb  to  confer  with  him 
on  various  alleged  grievances  which  they  have,  due  to  the 
heavily  increased  work  and  responsibility  entailed  by  the 
vast  strides  made  in  railway  working  of  late.  Attention  is 
drawn  by  the  locomotive  drivers  to  the  increased  demands 
made  upon  them  by  the  growing  weight  of  trains  and  the 
increased  capacity  of  locomotives.  Trains  which  ten  years 
ag;>  weighed  one  hundred  and  fifty  tons  now  turn  the  scale 
at  over  three  hundred.  The  drivers  allege  that  they  do 
not  now  get  a  clear  view  of  the  track  as  was  the  case  when 
the  chimney  stood  a  foot  or  more  above  the  top  of  the  cab. 
They  are  now  under  the  necessity  of  putting  their  heads 
outside  the  cab  at  intervals ;  and  when  a  train  is  frying 
along  at  50  or  GO  miles  an  hour  the  performance  is 
exceedingly  disagreeable,  not  to  say  dangerous,  with  the 
sparks  and  cinders  hurling  from  the  smoke  stack  just 
ahead.  Such  is  one  of  the  grievances.  It  is  interesting 
in  view  of  all  this  to  note  that  the  diner,  6-12  express  York, 
has  this  last  few  days  been  run  with  two  of  the  older  and 
lighter  type  of  engines,  with  big  driving  wheels — locomo- 
tives which  the  engine-men  say  have  never  been  equalled, 
let  alone  excelled,  by  the  heavier  type. 


ELECTRICAL  MANUFACTURING  PROSPECTS. 


About  this  time  last  year,  when  our  elect  rical  manufacturing 
companies  were  reviewing  their  position,  opinions  were 
expressed  at  a  number  of  their  meetiugs  that  the  bad  state 
of  this  particular  industry  was  not  likely  to  continue  long, 
and  renewed  activity,  with  work  which  would  bring  better 
profits,  was  thought  to  be  at  hand.  These  better  times, 
however,  have  proved  to  be  slower  in  coming  than  was 
anticipated,  and  an  examination  that  we  have  made  of  the 
reports  recently  issued  by  about  half  a  dozen  of  the 
well-known  large  electrical  concerns  tell  very  much  the 
•same  story  as  was  told  a  year  ago,  or  even  worse.  The 
works  capacity  of  our  factories  is  far  in  excess  of  the  needs 
of  the  country,  even  including  its  foreign  and  colonial 
trade,  at  present.  The  result  has,  we  suppose,  naturally 
been  ruinous,  under-cutting  of  prices  leaving  no  profit, 
and  sometimes  incurring  a  loss.  Some  hrms  have  come  to 
grief  and  left  a  little  more  room  for  those  remaining,  but 
it  would  need  the  wiping  out  of  a  considerable  number  of 
smaller  concerns  to  make  work  enough — with  the  existing 
demand — for  all  the  large  works  to  be  operating  satis- 
factorily, both  in  regard  to  volume  and  percentage  of 
profit.  There  has  been  something  of  an  attempt  among 
certain  sections  of  the  industry  for  entering  into  mutual 
understandings,  whereunder  cut-throat  competition  might 
be  avoided.  We  do  not  know  how  successful  these  efforts 
have  been.  There  does  not  seem  to  us  to  be  any  striking- 
prospect  of  immediate  improvement  in  the  general 
position.  Municipalities  have  not  much  money  to  expend 
upon  electrical  engineering  works  and  extensions,  though 
private  enterprise  is  finding  the  investing  public  more  ready 
to  support  it.  There  are  some  important  electric  power 
and  railway  works  upon  which  a  good  deal  of  money  will 


be  expended  shortly,  and  there  is  at  least  one  electric 
tube-railway  extension  which  is  merely  waiting  for  the 
right  time  to  come  for  an  appeal  to  be  made  to  the 
investor.  It  seems  to  be,  primarily,  a  freer  supply  of 
money  that  is  needed  to-  set  a  lot  of  important  contracts 
loose  on  to  the  manufactories  of  this  country.  This  and 
a  greater  development  of  our  electrical  trade  in  the  colonies 
and  foreign  countries  are  needed  just  now  to  bring  a  more 
profitable  period  for  worker  and  investor  alike. 


WEAR    OF    TURBINE  BLADES. 


The  firm  of  Sulzer  Brothers,  the  famous  German  builders 
of  steam  engines,  have  conducted  extensive  experiments 
upon  the  wear  of  the  blades  of  steam  turbines  to  determine 
the  cause  of  this  trouble.  It  is  undoubtedly  a  fact  that 
the  continued  success  of  the  turbine  hinges  largely  upon 
this  one  point  of  blade  wear.  If  the  blades  of  a  particular 
machine  should  have  to  be  renewed  frequently,  because  of 
deterioration  and  consequent  loss  in  economy  in  the  use 
of  steam,  that  turbine  would  not  make  a  commercial 
success.  The  Sulzer  experiments  indicate  that  the  wear  is 
due  to  the  particles  of  water  in  the  steam,  and  that  if 
water  is  present  in  steam  that  flows  at  extremely  high 
velocities,  as  is  the  case  in  single-stage  turbines,  the 
cutting  is  apt  to  be  rapid.  With  superheated  steam,  or 
with  saturated  steam  in  multi-stage  turbines,  the  cutting- 
is  not  a  serious  matter. 

The  above  experiments  are  (says  Machinery)  in  a 
measure  confirmed  by  the  experience  of  those  using  steam 
injectors  for  boiler  feeding.  This  cutting  action  seldom 
occurs  in  the  steam  nozzle,  but  frequently  does  take  place 
in  the  combining  tube  where  water  is  flowing  at  compara- 
tively low  velocities.  It  should  be  noted,  however,  that 
this  water  is  mainly  the  feed  water  pumped  up  by  the 
injector,  and  contains  more  or  less  mineral  matter,  the 
extent  of  the  cutting  probably  depending  upon  the  quantity 
of  such  foreign  particles  entrained  in  the  water.  In  the 
case  of  the  turbine,  however,  the  water  particles  suspended 
in  the  steam  are,  or  should  be,  nothing  but  pure  distilled 
water,  formed  by  steam  condensation  after  leaving  the 
boiler.  Probably  no  injector  would  give  trouble  by  cutting, 
if  used  to  pump  distilled  water,  assuming,  of  course,  that 
the  tubes  were  of  a  material  that  would  not  be  corroded 
by  the  water.  We  also  believe  that  no  turbine  in  which 
the  steam  is  used  at  moderate  velocity  will  be  likely  to 
deteriorate  rapidly  under  ordinary  operative  conditions. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  17th  August, 
1905  :— 

Cardiff. — First  class:  E.  J.  Thomas,  E.  By  field,  A.  C.  Sett,  A.  E. 
Sanderson,  H.  M.  West.  Second  class:  C.  C.  W.  Brown,  W.  H.  Davies, 
P.  Davis. 

Glasgow.— First  class  :  E.  C.  Palmer,  R.  Harley.  J.  Cassidy.  J. 
Noble,  J.  Mc.Q.  McLean.    Second  class:  P.  A.  Williams;  J.  ().  Reid. 

Leith.— First  class:  G.  T.  Mackay.    Second  class:  R.  Moffat. 

Liverpool.— First  class  :  B,  Hughes,  W.  Hampton,  M.  S.  Clark, 
T.  E.  Owens. 

LONDON. — First  class  :  T.  A.  H.  Wilkins.  Second  class  :  A.  Booth, 
J.  J.  Cox. 

North  Shields. — First  class  :  S.  E.  Scott. 

Southampton. — Second  class:  H.  Hawkins,  A.  S.  Lockycr,  G.  C. 
Lowden,  W.  C.  O.  Taylor. 

West  Hartlepool. — First  class :  W.  Prior,  R.  C.  Ord.  Second 
class  :  J.  L.  W.  Rodgers. 
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IMPROVED  CORLISS  ENGINES  AT  THE  LIEGE 
EXHIBITION. 

What  the  manufacturer  requires  for  driving  his  shops 
is  an  engine  that  will  not  merely  show  a  low  steam 
consumption  at  the  trial,  and  for  some  months  afterwards, 
but  also  maintain  that  consumption  for  several  years  without 
requiring  extensive  repairs.  A  visit  to  the  Machine  Hall 
of  the  Liege  Exhibition  afforded  the  impression  that  the 
D  slide  valve  has  had  its  day,  and  that  the  steam  engine, 
if  it  is  to  compete  with  the  gas  engine,  must  be  provided 
with  all  the  improvements  for  securing  a  maximum  of 
efficiency,  such  as  multiple  expansion,  steam  jacketing, 
and  especially  superheating. 


the  Corliss  valves  are  found  to  work  irreproachably  with 
the  highest  superheats,  while  no  more  lubricant  is  required 
than  with  saturated  steam.  Another  experiment  tried  by 
the  company  was,  however,  attended  by  almost  negative 
results.  The  surfaces  of  the  piston  and  cylinder  covers 
were  coated  with  a  special  substance  of  slight  specific  heat 
and  slight  conductibility.  This  non-success  is  explained 
by  the  fact  that  the  surfaces  which  can  thus  be  protected 
are  only  a  small  proportion  of  the  total  surfaces,  which  are 
inaccessible. 

The  three  horizontal  engines  (one  of  500  H. P.)  shown 
by  the  Phoenix  Company  at  the  Liege  Exhibition  are  fitted 
with  improved  Corliss  valves,  so  designed  and  constructed 
as  to  remain  tight  for  any  length  of  time,  notwithstanding 


Fi  ;s.  1  and  2. 


Makers  of  engines  the  steam  distribution  of  which  is 
effected  by  lifting  valves  assert  that  this  method  of  steam 
distribution  alone  permits  of  working  with  superheated 
steam  of  more  than  250  deg.  Cen.,  and  it  is  true  that  such 
engines  can  only  compete  economically  with  Corliss  engines 
if  they  work  with  highly  superheated  steam.  Such  was  the 
opinion  of  M.  Walther-Meunier,  who  stated  that  in  Elsass 
three-fourths  of  the  motors  are  fitted  with  Corliss  obtura- 
ting valves,  and  that  they  work  perfectly  well  with 
superheated  steam. 

Desiring  to  obtain  exact  information  on  this  point,  the 
Phoenix  Company,  of-  Ghent,  put  down  an  experimental 
engine,  with  separate  superheater,  on  which  stringent  and 
repeated  trials  have  been  carried  out,  with  the  result  that 


wear ;  and  the  lubrication  is  thorough,  the  oil  being  forced 
into  a  passage,  which  distributes  it  under  the  rubbing 
surfaces  of  the  valves.  The  results  of  exhaustive  trials 
made  by  Professor  Boulvin,  of  the  Ghent  University, 
warrant  him  in  declaring  that  engines  of  the  type 
exhibited  arc  among  the  most  economical  of  any  now 
existing.  The  largest  of  the  three  engines,  made  especially 
strong  for  working  with  steam  at  high  pressure — 12  atm. 
(176 1  lb.  per  square  inch) — and  making  130  revolutions 
per  minute,  gives  out  530  I. H. P.,  with  a  mechanical  yield 
of  92  per  cent. 

The  experience  of  the  company's  engineers  lead  them 
to  advise  that  in  large  works,  employing  fitters  who  can 
make  a  slight  repair  directly  it  is  required,  a  superheat 
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temperature  of  300  to  350  deg.  Cen.  be  adopted,  but  that 
when  the  engine  man  is  not  supervised  by  a  competent 
foreman  a  temperature  of  250  deg.  Cen.  be  not  exceeded; 
that  is  to  say,  high  superheating  is  generally  advisable 
for  large  works,  but  not  for  small. 

The  Phoenix  Company  adopt  a  steam  jacket  for  the 
low-pressure  cylinder  up  to  temperatures  of  260  deg.  Cen., 


Fio.  3 

but  experience  has  shown  that  above  this  figure  the  jacket 
exerts  an  injurious  effect.  As  a  rale,  however,  the 
temperature  specified  is  not  actually  attained,  which  is  due 
to  the  superheaters  being  often  too  small,  to  the  non- 
conducting substances  being  of  inferior  quality,  and  to 
defective  conditions  of  load,  etc.,  under  which  the  engine 
is  running.  If  the  load  be  much  below  the  normal,  the 
speed  of  steam  in  the  pipes  will  be  too  slight,  and  the 
fall  of  temperature  between  the  boiler  and  the  engine 
becomes  enormous.  Accordingly,  the  jacket  should  not 
be  suppressed  without  due  reflection,  because  even  if  it  acts 
unfavourably  on  the  steam  consumption  at  a  temperature 
of  275  deg.  Cen.,  this  will  be  largely  compensated  when, 
owing  to  breakdown,  repairs  to  the  superheater,  or 
unfavourable  conditions,  the  engine  may  work  with  but 
slightly  superheated  or  saturated  steam. 

A  piston  cannot  have  exactly  the  same  diameter  as  the 
cylinder ;  hut,  at  the  same  time,  it  must  not  be  too  small. 


or  it  will  only  bear  along  the  bottom,  which  Mould  soon 
lead  to  wear  of  the  cylinder.  The  practice  of  prolonging 
the  piston  rod  through  the  back  cylinder  cover  is  not 
advisable,  because  it  necessitates  additional  packing 
and  increased  total  weight  of  the  reciprocating  parts. 
Favourable  results  have  been  obtained  with  the  following 
SHethod,  which  is  adopted  in  all  the  Phoenix  engines:  After 


the  piston  has  been  turned  in  the  lathe  to  the  exact 
diameter  of  the  cylinder  it  is  shifted  a  little  out  of 
centre,  and  a  very  slight  cut  is  taken  off  two-thirds  of 
the  circumference,  leaving  one-third  intact,  which  will  bear 
fairly  and  conqjletely  on  the  corresponding  portion  of  the 
cylinder. 

The  general  arrangement  of  the  engine  is  shown  by 
the  accompanying  side  elevation  and  plan,  figs.  1  and  2 ; 
while  a  part  longitudinal  .section  through  the  cylinder 
shows  the  admission  and  exhaust  valves,  fig.  3,  both  of 
small  diameter,  but  great  length,  thus  reducing  the  effort 


Fio.  5. 

required  to  actuate  them.  The  rods  transmitting  motion 
from  the  eccentrics  to  the  valves  are  made  hollow  for  the 
sake  of  lightness,  the  solid  heads  being  forced  into  the 
tubes  by  hydraulic  pressure. 

In  most  Corliss  engines  such  rods  following  one  after 
another  in  the  same  horizontal  plane  have  their  heads 
mounted  on  the  same  lever  fulcrum,  as  shown  by  fig.  1, 
resulting  in  a  torsional  moment,  P  x  /.  The  natural 
consequence  of  this  overhang  is  rapid  wear,  vibration, 
and  knock,  repeated  at  each  articulated  joint;  and  in 
tandem  engines  this  defect  is  intensified  at  the  spot  where 


Fig.  6. 

the  valve  rod  passes  from  the  large  to  the  small  cylinder, 
their  difference  of  diameter  leading  many  makers  to  resort 
to  two  overhanging  pivots,  incompatible  with  long  life 
and  good  working. 

In  the  Phoenix  engine,  on  the  contrary,  the  valve  rods 
are  in  a  straight  line  for  their  whole  length,  without  any 
overhang,  with  which  object  the  heads  are  made-  as 
shown  hy  fig.  5 — i.e.,  one  of  them  is  double,  and  forked. 
In  this  arrangement,  which  has  another  very  great 
advantage  as  regards  the  reduction  of  wear,  the  pin  a  has 
not  to  sustain  any  of  the  effort  transmitted  to  b,  only 
serving  as  a  guide,  so  that  wear  in  the  joints  is  reduced. 
The  rock  levers  which  actuate  the  valves  have  large 
bearing  surfaces  for  reducing  wear.  For  the  admission 
valves  they  oscillate  on  the  conical  covers  of  the  valve 


--<£>-- 


Fig.  7. 

casings,  and  for  the  exhaust  valves  on  the  inside  of  these 
covers.  The  angles  of  oscillation  do  not  exceed  60  deg.— 
i.e.,  30  deg.  on  either  side  of  the  valves,  because  the 
motion  is  perfectly  symmetrical.  Large  augles  of  oscilla- 
tion are  inadmissible,   because  they  exert  an  injurious 
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influence  on  the  articulated  joints.  (See  fig.  6,  showing  a 
lever  oscillation  of  100  deg.,  as  is  often  the  case  in 
reality.)  A  tangential  effort  of  100  kilos.,  necessary  to 
work  the  valve,  requires  a  force  of  155  kilos,  in  the  rod, 
and  also  causes  a  thrust  of  119  kilos,  on  the  lever;  but 
with  an  oscillation  of  only  60  deg.  the  efforts  are  not 
more  than  115  kilos,  in  the  rod  and  58  kilos,  in  the  lever. 

The  Phoenix  valve  gear  requires  no  two-armed  levers. 
In  the  simple  lever  (see  fig.  5)  the  strains  in  the  rods 
balance  one  another,  and  the  boss  is  subjected  to  no 
strain  ;  but  in  the  two-armed  lever  (fig.  7),  on  the  contrary, 
a  force  of  100  kilos,  to  be  transmitted  causes  a  reaction 
of  just  double  that  force  at  the  boss.  The  resulting  wear 
is  manifested  by  considerable  shocks,  because  the  reaction 
changes  its  direction  with  the  reciprocating  movements 
of  the  rods.  If  this  arrangement  be  completed  by  the 
overhang  above  mentioned,  repairs  will  be  required  in  six 
months. 

M.  Vincotte,  manager  of  the  Belgian  Boiler  Supervision 
Association,  carried  out  some  trials  with  a  Phoenix  engine 
having  the  same  dimensions  as  the  largest  of  the  three 
exhibited,  viz. :  Diameter  of  high-pressure  cylinder,  45  cm. 
(17|  in.) ;  diameter  of  low-pressure  cylinder  71  cm.  (28  in.); 
and  stroke,  90  cm.  (2  ft.  9^  in.).  With  a  mean  speed  of 
123  revolutions  per  minute,  and  a  mean  steam  pressure 
of  9  atm.  (1321b.  per  square  inch),  the  power  given  put 
was  379  H.P.,  and  the  steam  consumption  per  I.H.P.  per 
hour,  including  that  condensed  in  the  jacket,  538  kilos. 
(121b.). 

RUNNING   CUPOLAS    FOR    LONG  PERIODS. 

By  Walter  J.  May. 

For  some  purposes  where  cast  iron  is  used  it  is  desirable 
to  have  molten  metal  for  a  comparatively  long  period,  but 
as  cupolas  are  usually  arranged  they  get  choked  with  slag 
in  a  fairly  short  time.  This  is  not  necessary,  as  a  matter 
of  fact,  if  arrangements  for  the  removal  of  the  slag  are 
made  and  provision  taken  against  the  overheating  of  the 
cupola  shell,  but  as  only  short  runs  are  usually  required 
in  the  present  method  of  foundry  practice,  it  is  wrongly 
assumed  that  only  short  runs  are  possible. 

In  many  foundries  doing  general  work  if  casting  could 
be  done  for  the  whole  afternoon  as  soon  as  the  moulds 
were  ready,  special  men  doing  the  pouring,  the  moulders 
could  keep  making  moulds  only,  instead  of  leaving  off  at 
perhaps  four  o'clock,  and  this  would  very  largely  increase 
the  output  and  reduce  costs,  while  where  a  large  quantity 
of  machine  work  was  done  the  machines  could  be  worked 
to  their  full-time  capacity.  In  some  shops  this  would  mean 
quite  20  per  cent  increase  in  castings,  while  the  standing 
charges  would  not  be  increased,  but,  of  course,  working- 
costs  would  be  proportionately  more.  The  advantage  in 
continuous  working  is  that  there  is  no  waste  of  moulders' 
time  if  the  floor  is  properly  arranged,  and,  as  a  general 
rule,  pouring  and  actual  moulding  would  cease  together. 
This,  however,  is  a  matter  for  personal  consideration,  and 
does  not  affect  work  where  specially  long  runs — amounting 
to  continuous  melting — are  almost  a  necessity. 

As  only  moderate  quantities  of  metal  will  be  wanted 
at  each  tapping  of  the  cupola  where  continuous  melting 
is  done,  only  a  small  internal  diameter  will  be  necessary, 
say  from  16  in.  to  18  in.,  but  there  should  be  two  tuyeres, 
and  the  cupola  should  be  fairly  high  to  the  top  of  the 
brick  dome,  as  shown  in  fig.  1.,  a  height  of  from  16  ft. 
to  20  ft.  from  floor  to  extreme  top  being  preferable.  The 
shell  will  reach  to  the  base  of  the  brick  dome,  and  the 
dome  will  be  surrounded  with  a  crinoline  for  safety. 

Below,  and  to  the  top  of  the  highest  tuyere  block,  the 
inside  of  the  cupola  will  be  bricked  close  to  the  shell,  but 
from  this  point  to  the  bottom  of  the  charging  opening  a 
space  between  the  brickwork  and  the  shell  should  be  made, 
as  there  is  otherwise  a  great   possibility   of  the  shell 


becoming  red  hot,  especially  in  the  melting  zone  section. 
This  air  space  arrangement  is  shown  in  fig.  2  in  a  somewhat 
exaggerated  form,  as  only  from  l^in.  to  2  in.  space  is 
necessary.  The  bricks  used  in  the  melting  zone  should  be 
of  the  most  refractory  character  obtainable,  and  should  be 


Fio.  1. 


kept  well  faced  with  finely  ground  ganister  to  prevent 
undue  burning  away.  In  fact,  if  a  magnesite  facing  can 
be  used,  so  much  the  better,  but  this  is  not  always 
convenient,  and  the  use  of  ganister  ground  as  for  steel 
furnace  work  will  answer  all  purposes  if  regular  attention 
is  paid  to  fettling. 


Fio.  2. 


The  position  of  the  slag  hole  in  regard  to  the  tuyeres  is 
shown  in  fig.  3,  and  this  slag  hole  is  made  up  with  sand 
in  the  same  way  as  the  tap  hole,  but  should  be  filled  with 
black  floor  sand  instead  of  being  stopped  with  a  clay  "  bot." 
The  floor  sand  should  reach  the  inside  of  the  furnace,  so 
that  when  the  slag  is  first  tapped  the  slag  hole  is  not 
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choked  with  hard  slag,  but  when  the  slag  has  been  once 
started  the  hole  can  be  kept  open  with  very  little  trouble 
I  he  way  the  slag  hole  is  made  up  is  shown  in  fia  4  in 
section,  the  black  sand  being  shown  as  it  would  be  put 
m  before  the  first  tapping. 

The  charging  should  be  done  regularly,  and  from  time 
to  time  chalk  will  be  necessary  to  keep  the  slag  fluid 
enough  to  run  freely,  but  it  should  not  be  used  fa  larger 
quantities  than  are  really  necessary.  The  time  for  first 
tapping  the  slag  will  depend  on  the  amount  made  the 


Fiu  3. 


quality  of  the  iron  and  coke  having  much  to  do  with  this, 
tare  must  be  taken  that  the  tuyeres  do  not  get  choked 
before  tapping  off  the  slag  commences,  however,  as  it  is 
piecisely  this  that  the  slag  removal  is  intended  to  prevent 
.Sufficient  slag  cannot  be  tapped  off  with  the  metal,  and,' 
<  tact,  it  is  always  preferable  to  remove  the  excess  sla- 

In  J  ?  6  Uleta}  bef°re  taPPin*  off  into  the  ladle" 
in  working,  a  fairly  strong  blast  is  desirable, 


having 


r  — 

1 

Fig.  4. 

some  gating  arrangement,  however,  to  regulate  the  amount 
of  air  as  required.  Hard  coke,  free  from  dust  2  also 
necessary  and  it  should  be  as  clean  as  possible  The  iron 
used  should  also  be  clean  for  although  facilities  for^^n" 

bl  runS  ?  fn6  Pr°Vlded'  the  l6SS  ^  made  the  be«eiPfor 
O  1       '         I  CaSe  a  suPerabundance  being  produced 

SL  SVT  8kg/8  ^-cessary  over  f/e  iron  in 
We  well  of  the  cupola,  but  this  is  sure,  to  be  retained 

t:;°ut  ruId  ?arry  off  part  °f  the  metai  « 

and  this  no  decent  cupola  man  would  permit 

^  ine  tapping  of  metal  being  sustained  over  a  Ion-  period 

tha  Tn  '  "  C?re  "  Tking  !UP  the  tap  hole'  but>  --mil  g 

- fat  althl  h  I""11  kn°WS  h  8  W0I'k'  this  is  not  a  d^ 
T  int  although  to  an  inexperienced  man  trouble  will  arise 

will  ' ZV°  ?  lP°Ut  °r  tr°U£h  imder  the  taPPing  hole 
h  out  "71°  be  Carefu11^  Iined  OT  ^  will  soon  cut 
"»"«gh,  and  the  same  applies  to  the  spout  under  the  i 


add  mgS  thiS  b6ing  6Speciall>'  liable  to  cut  through  with 
With  care,  a  cupola  can  be  run  continuously  for  some 
eight  or  nine  hours,  but  where  casting  has  to  be  done 
each  day  two  cupolas  are  necessary  to  enable  them  to  be 
kept  properly  fettled,  as  from  15  to  20  hours  are  necessary 
for  them  to  cool  sufficiently  for  this  to  be  properly  done 

A  GENERAL  THEORY  OF  SPUR  GEARING.  V. 

By  Robebt  A.  Bbuce,  Wh.Sc,  M.I.M.E.,  A.M.I.C.E. 
(Concluded  from  page  247.) 
Referring  to  fig.  25,  the  construction  shown  is  drawn  to 
scale  for  the  case  of  a  pinion  having  20  teeth  of  ordinary 
proportions^   The  pitch  line  is  AP  A',  and  the  path  of 
contact  MN  is  drawn  at  an  angle  of  obliquity  of  HI  del 
The  base  circle  OrM  is  drawn  to  touch  it,  In/the  poinfof 
angeucy  M  marks  the  limit  of  contact  in  one  direction.  In 
the  other  direction  the  limit  of  contact  will  depend  on  the 
sue  of  wheel  with  which  the  given  wheels  gear    If,  heie 

tZ\  !\u  ^  madeu?°  aS  t0  8ear  wifch  4  wheel  having 
teeth  of  the  same  obliquity  ;(down  to,  say,  a  I2-toothed 
puHon),  if  po  be  made  equal  to  the  radius  of  the  smiles 
pm,on  w.th  winch  the  given  wheel  may  be  called  upon  to 
geai  and  O  N  is  drawn  perpendicular  to  N  M,  then  N  marks 
he  limi  of  contact,  and  the -circle  N  q  through  N  marks 
not  exTend  70  ^  hlV°,Ute  part  of  tbe  profile  musl 
Letr^?  be  the  involute  of  the  base  circle  through  M- 
then  this  is  the  only  portion  of  the  profile  that  is  truly' 
involute,  and  it  remains  to  show  how  the  parts  above  and 

10 


below  are  constructed.     From  the  point  r  where  the  involute 
cuts  the  base  circle  draw  r  s  a  radial  line,  and  let  this  be 
joined  to  the  whole  depth  circle  by  a  small  fillet  or  circle  K  S 
this  radial  continuation  of  the  profile  below  the  base  circle 
m  reality  determines  the  construction  of  the  profile  above 

StW  t  01  H  ;  fr.the  P°rtion  !*  ™Y  ^  proportioned 
so  that  it  will  avoid  interference  with  all  pinions  or  wheels 
having  more  than  12  teeth,  by  S0  shaping  it  that  it  gears 
correctly  with  the  radial  fhnk  of  a  pinion  havin-  12  teeth 
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If,  therefore,  {/  isa  portion  of  an  epicycloid,  the  radius  of 
the  rolling  circle  being  half  of  p  o,  it  will  gear  correctly 
with  the  radial  flanks  of  the  pinion  whose  radius  is  p  <>,  in 
the  manner  explained  in  dealing  with  cycloidal  teeth. 

Had  it  been  necessary  to  provide  that  the  given  wheel 
should  gear  correctly  with  some  specified  gear  only,  the  same 
construction  would  have  served,  only  in  this  case  the  radius 


Fig.  26. 


p  o  would  be  that  of  the  given  gear,  and  the  limit  circle 
would  be  consequently  extended,  the  epicycloidal  portion 
being  proportionately  diminished,  and  the  contact  path 
would  be  continued  as  a  circular  curve  beyond  the  point  N. 

In  fig.  2G  the  same  construction  has  been  repeated,  but 
the  obliquity  has  been  increased  and  the  teeth  shortened. 
It  will  be  observed  that  the  limit  circle  lies  now  outside  the 
addendum  circle,  whilst  the  base  circle  approaches  much 
nearer  to  the  whole  depth  circle,  with  the  result  that  with 


Fig.  27  (A).  Fig.  27  (B). 

the  exception  of  a  very  small  portion  within  the  base  circle, 
which  never  comes  int>  contact  at  all,  the  whole  of  the 
profile  is  involute  It  should  be  observed  that  the 
necessary  arc  of  contact  is  fully  maintained,  and  that  so  far 
from  this  being  reduced,  as  is  sometimes  asserted,  it  is  in 
the  case  of  pinions  with  comparatively  few  teeth  considerably 
increased,  when  compared  with  teeth  of  ordinary  proportions 
and  obliquity,  where  the  extended  poi'tion  q  b,  fig.  25,  can 
only  come  into  contact  in  one  particular  case,  viz.,  when 
gearing  with  one  particular  wheel  whose  pitch  radius  is 
double  that  of  the  rolling  circle  u^ed  for  the  epicycloidal 
extension. 


If  in  fig.  27  (a)  the  circles  A  A',  BB'  represent  the  base 
circles  of  two  wheels  in  gear,  we  may  conceive  of  the  tooth 
profiles  as  being  simultaneously  generated  on  ideal -surfaces 
carried  round  with  the  base  circles,  as  they  themselves 
revolve  at  their  proper  relative  speeds,  by  a  point  moving 
along  N  M  at  the  same  linear  speed  as  the  circumferential 
movement  of  the  base  circles.  This  method  of  regarding 
the  generation  of  involute  profiles  was  fully  explained  and 
illustrated  in  fig.  19,  where  N  M  was  looked  upon  as  repre- 
senting an  imaginary  band  unrolled  from  one  circle  on  to 
the  other,  a  point  on  the  band  tracing  the  involute  profiles. 
If  these  base  circles  are  shifted  so  as  to  be  further  apart,  as 
in  fig.  27  (B),  we  may  again  construct  involute  profiles 
which  would  serve  as  teeth  for  gears  revolving  at  the  same 
relative  rate  as  before. 

These  involutes  are  identical  with  the  last,  since  the  base 
circles  are  the  same.  Hence,  if  the  centres  of  involute  gears 
are  increased,  the  gears  will  si  ill  correctly  transmit  the 
required  motion.  It  should  be  observed,  however,  that 
there  are  limits  to  this  process.  If  the  gears  were  shifted 
too  close  together,  the  teeth  would  jam.  If  shifted  too  far 
apart,  contact  would  cease  to  be  continuous. 

In  fig.  27  (B)  the  contact  path  N  M  is  seen  to  be  much 
curtailed,  and,  in  fact,  is  too  short  for  proper  continuous 
action  of  the  teeth.  As  the  centre  distance  of  involute 
gears  is  increased  the  angle  of  obliquity  of  the  contact 
path  increases,  as  shown  clearly  in  the  figure. 

This  property,  whereby  a  slight  variation  in  the  centre 
distance  of  two  gears  in  no  way  affects  the  correctness  of 
the  motion  transmitted,  is  extremely  valuable,  as  the  effects 
of  original  errors  in  the  centre  distance  in  construction  or 
variations  due  to  wear  are  not  injurious.  This  advantage, 
however,  is  not  entirely  without  corresponding  drawbacks, 
for  as  the  centre  distance  increases,  so  also  does  the  back- 
lash. In  cases  where  backlash  is  of  no  importance,  however, 
pi-ovided  that  continuity  of  action  is  maintained,  full  advan- 
tage of  the  variability  of  centre  distance  may  be  taken. 


AUTOMATIC  INDICATOR  FOR  TAKING  CON- 
TINUOUS DIAGRAMS  FROM  BOTH  ENDS 
OF  CYLINDER. 

Up  to  the  present  time  practically  all  the  improvements 
introduced  by  firms  manufacturing  indicators  have  been 
for  the  purpose  of  ensuring  greater  accuracy,  but  now 
that  the  limit  has  been  reached  in  this  direction  the 
ingenuity  of  inventors  has  been  more  directed  into 
increasing  the  scope  and  application  of  the  instrument 
Hitherto  for  accurately  determining  the  power  of  a  steam 
engine  use  had  to  be  made  of  two  indicators,  one  at  either 
end  of  the  cylinder,  necessitating  the  services  of  several 
skilled  operators,  and  then  the  diagrams,  owing  to  only 
one  diagram  being  taken  at  a  time,  could  not  accurately 
register  any  variation  of  load. 

To  overcome  these  difficulties  Messrs.  Dobbie-Mclnnes 
Limited,  of  45,  Bothwell  Street,  Glasgow,  have  introduced 
an  instrument  known  as  the  Cipollina  continuous  double- 
diagram  indicator,  which  takes  pressure  diagrams  simul- 
taneously and  automatically  from  both  ends  of  the  engine 
cylinder,  together  with  time  and  revolution  diagrams. 
All  the  elements  required  for  a  correct  indication  of  the 
engine  are  obtained  during  the  same  stroke,  and  as  the 
diagrams  are  automatically  repeated  at  exact  intervals, 
any  variations  of  running  are  shown  and  a  true  average 
obtained. 

The  apparatus  consists  of  two  indicator  cylinders,  with 
pistons  and  parallel  motions  of  the  "  M'lnnes-Dobbie " 
patent  type,  the  pressure  springs  being  exterior  to  the 
steam  cylinder,  and  rendering  the  indicator  particularly 
accurate  at  high  pressures. 

Both  pencil  arms  point  towards  the  same  paper  cylinder, 
this  latter  containing  a  roll  of  metallic  paper,  carried  from 
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the  spindle  A  between  the  rollers  B,  round  the  exterior  of 
the  cylinder,  and  re-entered  to  the  spindle  C.  One  of  the 
indicator  cylinders  is  attached  to  the  top  of  the  engine 
cylinder,  and  the  other  to  the  bottom.  The  cocks  can 
either  be  placed  between  the  indicator  and  the  piping,  or 
at  the  end  of  the  piping  against  the  engine  cylinder. 

The  cord  lead  D,  adjustable  to  any  angle,  is  next  attached 
to  a  suitable  part  of  the  engine.  Assuming  now  the 
engine  to  be  in  motion,  when  the  cocks  are  opened  the 
drum  cord  connected  to  the  engine,  the  pencil  arms  rise 
and  fall,  and  the  drum  reciprocates  at  each  stroke.  But 
this  indicator  is  not  intended  to  take  diagrams  at  every 
revolution.  At  every  stroke  of  the  drum,  by  means  of 
internal  mechanism,  the  spindle  E  is  lifted  upwards, 
imparting  motion  to  the  cam  F,  which  propels  the  ratchet 
wheel  G  one  tooth  forward  for  every  revolution.  Attached 
to  the  wheel  G  there  is  a  cam  wheel  H,  having  a  plain 
surface,  with  projecting  points  on  it.  Both  wheels  turn 
round  together,  the  pawl  I  resting  on  H,  and  when  a 
projection  comes  under  it  the  pawl  I  is,  of  course,  raised. 
This  pawl  in  turn,  by  means  of  the  connecting  bracket  K, 
carries  the  two  pencil  points  L  against  the  metallic  paper, 
and  as  the  paper  drum  is  reciprocating,  and  the  pencil 
arms  rising  and  falling  at  each  stroke,  at  this  moment  of 
contact  one  pencil  gives  a  diagram  from  the  top  end  of  the 
cvlinder  and  the  other  a  diagram  from  the  bottom  end, 
both  being  taken  simultaneously  and  on  the  same  lengtli 
of  paper.  Until  this  moment  of  contact  the  metallic  paper 
has  been  reciprocating  with  the  drum,  but  immediately 
the  diagrams  are  taken  the  pencil  points  are  released,  and 


Frc.  i. 

the  same  mechanism  now  causes  the  length  of  paper 
occupied  by  the  diagrams  just  taken  to  be  drawn  forward 
into  the  drum  round  the  spindle  C,  leaving  a  fresh  portion 
of  the  same  paper,  drawn  from  the  spindle  A,  ready  for 
the  next  set  of  diagrams.  This  goes  on  automatically  until 
the  paper  is  exhausted. 

The  cam  H  determines  the  diagram  intervals.  The  one 
on  illustration  has  two  projections,  causing  diagrams  to  be 
taken  at  every  50  revolutions,  but  each  indicator  is  supplied 
in  addition  with  interval  wheels  to  give  diagrams  at  everv 
25  and  100  revolutions.  On  the  indicator  shown,  with 
the  engine  running  at  100  revolutions,  double  diagrams 
would  be  taken  automatically  at  every  half  minute.  ■  These 
diagrams,  being  complete  in  themselves,  can  be  accurately 
computed  and  compared. 

The  Revolution  and  Time  Recorder. — The  wheel  G,  as 
shown  on  figs.  1  and  2,  is  connected  by  means  of  a  spindle 
to  a  second  paper  drum  M,  over  which  a  strip  of  metallic 
paper  is  led  from  the  spindle  U  under  the  guide  pulley  V. 


At  each  turn  of  the  large  paper  cylinder  the  pawl  X  (fig.  1 1 
receives  a  kick  forward,  turning  the  wheel  O  round  one 
tcoth,  this  in  turn  propelling  the  lever  with  pencil  point 
j  P  forward.  This  pointer,  therefore,  records  every  turn  of 
the  drum,  equal  to  every  revolution  of  the  engine,  and  is 
designed  to  miss  at  every  tenth  stroke,  as  shown  on  the 
diagram,  thereby  enabling  the  revolutions  to  be  read  in 
multiples  of  ten  as  well  as  individually. 

To  register  the  time  occupied  during  the  test,  electrical 
contact  should  be  made  to  the  two  connections  R  (fig.  1;, 
the  other  end  of  the  wire  being  attached  to  a  clock  suitably 
arranged  so  that  current  can  pass  through  it  any  period 
desired — every  30  seconds  or  every  minute,  as  may  be 
necessary.  The  fitting  of  this  electrical  attachment  is  a 
very  simple  matter.  If  designed  so  that  contact  is  made 
every  30  seconds,  at  this  period  the  arm,  with  pencil 
point  S,  is  drawn  forward  by  the  plate  T,  placed  between 
the  electrical  coil  and  the  pencil  arm.  Every  forward 
mark,  therefore,  indicates  30  seconds  of  time,  and  it  is  a 
simple  matter  to  compare  the  two  sides  of  the  paper  strip, 


Fio.  2 

on  one  of  which  the  time  is  displayed  and  on  the  other 
the  revolutions,  both  being  recorded  simultaneously.  When 
so  required,  the  indicator  can  be  used  without  this  revolu- 
tion and  time  indicator. 

This  indicator  has  been  tried  most  successfully  on  marine 
and  land  engines.  It  has  been  adopted  by  the  Royal 
Italian  navy,  and  is  also  specified  by  many  consulting 
engineers  to  be  employed  on  power  tests  of  engines  being 
constructed  under  their  superintendence. 

Being  automatic  in  action,  and  requiring  little  personal 
superintendence,  it  is  particularly  suitable  for  indicating 
locomotives,  torpedo  boats,  and  all  engines  where  it  is 
difficult  to  indicate  in  the  ordinary  way.  and  for  exhaustive 
trials  of  any  nature. 

This  indicator  can  also  be  employed  for  automatically 
indicating  one  end  of  the  engine  cylinder  only,  speed  and 
time  being  also  registered,  it  being  then  only  necessary- 
to  connect  it  to  whichever  end  of  the  engine  cylinder  it  is 
desired  to  indicate. 
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THE  "BAKER"  COMBINED  WATER  HEATER 
AND  SOFTENER. 

As  is  well  known,  the  process  of  water  softening  is  much 
facilitated  by  the  assistance  of  heat,  and  where  exhaust 
steam  is  available  it  is  often  used  to  advantage  and 
economy  for  this  purpose.  The  illustration  herewith  shows 
a  sectional  view  of  the  li  Baker  "  combined  water  heater 
and  softener,  which  has  been  designed  to  achieve  these 
results  in  a  simple  manner. 


to  the  suspended  lime,  which  has  been  separated  by  the 
addition  of  the  alkali.  The  milky  water  now  passes 
upwards  between  the  settling  plates  PP,  and  in  its  passage 
deposits  the  suspended  precipitate  of  lime  upon  the  plates, 
from  whence  it  slides  when  a  sufficient  quantity  has  accu- 
mulated, to  be  drawn  off  occasionally  at  sludge  valves  b  u. 

The  water  is  at  this  stage  clear  and  soft,  but  to  prevent 
any  floating  particles  being  carried  forward  a  narrow  strip 
near  the  outlet  end  of  the  tank  is  partitioned  off  and  filled 
with  wood  fibre,  which  removes  any  loose  particles,  so  that 


ClA/tlfYIHC 

sa-rtiND 
-  TANK 


THE   "BAKER"   COMBINED  WATER  HEATER  AND  SOFTENER. 


The  hard  water  passes  to  the  apparatus  by  the  pipe  W, 
the  flow  being  regulated  or  stopped  by  the  valve  and  float 
F,  the  main  hody  of  water  passing  direct  into  the  heating 
cylinder  h,  in  which  it  falls  in  a  shower  from  the  strainer  s, 
and,  passing  over  a  series  of  cones  and  dishes  c  d,  is 
thoroughly  heated  by  a  current  of  exhaust  or  live  steam 
entering  at  E.  A  small  stream  of  solution  of  "  calcide " 
(concentrated  alkali),  flowing  from  the  tank  C,  mixes  with 
the  heated  water,  and  passes  down  the  tail  pipe  T  into 
the  settling  tank  A  (shown  partly  in  section  and  partly  in 
elevation),  where  the  water  is  now  in  a  milky  state,  owing 


only  perfectly  clear  soft  water  passes  out  at  the  branch  K, 
which  is  provided  with  a  thermometer  to  indicate  the 
temperature  of  the  water  being  delivered.  When  the 
settling  tank  is  quite  full,  the  float  F  closes  the  hard  water 
supply  valve  w,  and  at  the  same  time  the  valve  v  drops 
into  its  seat,  stopping  the  supply  of  calcide  solution,  so 
that  no  waste  may  occur. 

The  makers  of  this  apparatus  are  Messrs.  Baker's  Patent 
Appliance  Co.  Limited,  Melrose  Street  Works,  Scarborough, 
who  make  four  different  classes  of  water  softeners  and 
heaters. 
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INVENTIONS   FOR  SPASMODIC  REQUIREMENTS. 

There  are  few  more  generally  recognised  facts  concerning 
those  who  apply  for  patents  for  small  inventions  than  the 
manner  in  which  the  changes  of  fashion,  the  alterations  in 
custom,  and  the  variation  in  public  tastes  seem  to  bring 
into  existence  a  series  of  applications  for  patents  that  are 
probably  only  destined  to  be  of  value,  if  of  any  use  at 
all,  during  a  very  short  period  of  time.  While,  however, 
it  may  well  be  that  the  inventor  has  given  but  little  hard 
study,  worry,  or  minute  attention  to  the  subject  matter 
of  his  suddenly  demanded  invention,  he  may  yet  gain  more 
from  those  who  use  his  invention  than  will  the  inventor 
of  a  carefully  thought  out  process  or  piece  of  apparatus 
that  may  live  and  be  used  when  the  originator  has  been 
long  forgotten  or  ignored. 

Just  what  will  make  an  invention  commercially  valuable 
not  one  man  in  a  crowd  can  safely  say,  but  that  which  is 
likely  to  succeed  without  great  effort  after  the  patent  has 
been  obtained,  those  familiar  with  a  passing  craze  or  a 
recently  created  fashion  can  with  some  certainty  express 
a  fairly  correct  forecast  about. 

Waves  of  public  clamour  for  a  new  article  or  popular 
demand  for  a  changed  system  appear  suddenly  without 
either  apparent  definable  cause  or  sufficient  explanation, 
yet  when  they  do  appear  he  who  first  recognises  the 
difficulty  in  the  known  means  or  methods  for  meeting  such 
can  with  certainty  depend  upon  a  fair  reward,  if  not  a 
boom-like  return,  for  that  which  will  improve  upon  and 
more  readily  satisfy  those  making  the  clamour  or  demand. 

The  method  of  manufacturing  golf  balls  may.  for 
example,  be  of  immense  value  to-day,  although  some  fifty 
years  since  it  would  not  have  been  of  much  importance 
even  had  it  been  identical  with  the  best  system  now 
adopted,  seeing  that  in  the  earlier  period  no  such  great  or 
popular  demand,  owing  to  the  limited  number  then 
following  the  game. 

With  the  change  of  ladies'  fashions  from  short  to  long- 
skirts  came  a  revival  in  dress-suspending  devices,  and  the 
means  for  holding  up  the  garment,  that  would  have 
secured  no  sale  whatever  in  the  reigning  period  of  the 
short  skirt.  The  high  collars  in  blouses  and  other  like 
garments  have  brought  into  the  patents  lists  devices  for 
keeping  the  fabric  erect  and  for  forming  independent 
means  of  support,  such  as  would  be  scouted  by  manufac- 
turers and  users  alike  at  another  period  of  fashion. 

The  inventor  who  watches  change  of  fashion,  change  of 
taste,  and  alteration  in  habit  will  probably  more  readily 
reap  a  reward  than  the  student  or  experimenter  grappling 
to  improve  the  economy  and  the  efficiency  of  a  -well-known 
mechanical  or  other  device,  owing  to  the  fact  that  on  the 
one  hand  there  is  a  clamour  and  demand  for  what  is  done, 
while  on  the  other  the  demand  has  to  be  created  and  the 
interest  fostered  in  what  is  produced. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  clerk. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Cleric,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  SO,  Cross  Street,  . Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

16696    T.  COOPER.    Apparatus  for  removing  the  surface  of 

ground  for  any  purpose  required. 
16729    \V.  POPE.    Distributors  for  manure  or  fertilisers. 


Arms  and  Ammunition. 


164.74  P.  K.J.  WILLIS  (J.  Shearman,  U.S.A.).  Projectile. 
16483    W.  U.  KIMBER  (Allan  Macgregor  Ritchie  and  F.  Margrie, 

Natal).    Field  tiring  or  surprise  targets. 
10514    MACNAB     &     AMMONAL     EXPLOSIVES  LTD. 

Explosives. 

16725    A.  T.  DAWSON  and  J.  HORNE.    Machinery  for  work- 
ing ordnance. 

16859    C.  G.  GARRARD.    Fuses  for  ordnance  purposes. 


Bottles,  Glass,  &c. 

16118    R.  D.  BAILEY.    Method  for  stoppering  screw-stoppered 
bottles. 

16463    W.  L.  DONNE.    Protector  bottle. 

16486    W.  DRAKE.       Apparatus  for  manufacture  of  glass 
bottles.* 

16532    W.    E.EASTAUGH.    Non-refillable  bottle. 

16536    H.  CLARK,  R.  BURROW,  and  G.  E.  PEASGOOD. 

Non-refillable  bottle. 
16554    G.  DAWSON.    Bottle-holding  device. 
16622    J.  RUDDICK.  Bottle. 
16802    J.  J.  ADAMS.    Bottles  and  jars. 

16837    J.  HOWARD  and  J.  E.  HOWARD.    Screw  stoppers 
for  bottles,  etc. 


Building  and  Construction. 

16442    T.  THORNTON.    Draught  excluders. 

16530    S.  WALKER.    Manufacture  of  cement. 

16564    G.  McINTOSH  SCOTT.    Sash  hangers* 

16616  W.  L.  HAMILTON.  Means  for  fastening  hinged  head- 
ings for  windows. 

16633  T.  E.  DEVONSHIRE  and  H.  STEPHENS.  Con- 
struction of  floors  and  ceilings. 

16648  G.  L.  MOUCHEL.  Armoured  concrete  pipes,  pillars, 
and  cylinders. 

16676    J.  PENNINGTON  and  T.  H.  PENNINGTON.  Port- 
able concrete  and  steel  or  iron  structures.* 
16696    M.  KRUSE.    Adjustable    portable  scaffold  platforms.* 
16706    E.  G.  PERROT.    Building  construction.* 
16765    C.  MARSON.    Material  for  use  in  and  method  of  con- 
structing store  houses. 
16819    R.  DOBSON.    Cowl  for  preventing  chimney  from  down 
draught. 

16810    H.  EARLE.    Colour  washes  for  brickwork,  etc.. 
16841    W.  RICHARDS.    Cement  for  attaching  glass  or  pottery 

tiles  to  bricks,  walls,  and  other  surfaces. 
16855    E.  MARGUARDT.     Draught  inducers  for  chimneys, 

etc. 


Chemistry  and  Photography. 

16490  L.  BRUNET.  Manufacture  of  antimony  and  arsenic 
colours,  white  antimony,  lithopone,  or  antimony  white, 
yellow,  and  red  sulphide  of  antimony.* 

16526    W.WILKINSON.    Gas  light  post  card  printing  frame. 

16576    J.  D.  LYON.    Developing  apparatus.* 


16583    S.  PEESSARER.    Preparation  of  threads,  films,  and 

lamina  from  vicose.* 
16589    A.   BOID1N.    Process  for  rendering  the  hydrates  of 

carbo-hydrates  in  general  soluble.* 
16593    E.  BRAN  (JRGER  and  C.  ANSTALT  C.  P.  GOERZ 

AKT.-GES.       Curtain     shutter    for  photographic 

c  a  iner  a  s .  * 

16632  J .  Y.  JOHNSON  (The  Badische  Anilin  and  Soda  Fabrik, 
Germany).  Manufacture  and  production  of  methy- 
lanthraquiiioiie. 

16681    J.  R.  CRAIG,  jun.    Production  of  ozone  from  oxygen 

or  atmospheric  air. 
16723    R.  E.  ELKS  (Chemisehe  Fabrik  von  Heyden  Akt.-Ges., 

Germany).    Manufacture  of  guaiaool  sulphuric  acids 

and  salts  thereof.* 
16744    C.  C.  KOCHMANN  and  J.  KAUFMANN.  Manufacture 

of  substances  capable  of  resisting  water,  chemical 

influences,  and  similar  materials.* 
16782    J.  Y.  JOHNSON  (The  Badische  Anilin  and  Soda  Fabrik, 

Germany).       Manufacture  and   production  of  new 

condensation  products  and  of  sulphur  colouring  matters 

therefrom. 

16787  E.  A.  RUCH.  Process  of  manufacture  of  paints  and 
varnishes.* 

16857  A.  S.  NEWMAN  &  NEWMAN  &  GUARDIA  LTD. 
Photographic  cameras.* 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

16447  D.  McGLINCHY.  Cash  register  stamp,  for  the  use  of 
instalment  collectors.  * 

16517  E.  H.  SPEAR.  Combined  cash  register  change-maker, 
change-deliverer,  and  purchase  check-discharging 
machine.* 

16742    F.  W.  PATTISON.    Coin-fed  cycle  holder. 


Cycles  and  Cycle  Accessories. 

[See  also  Vehicles,  Wheels,  etc.) 

16663    R.  M.  WILLIAMS.    Interchangeable  lady's  or  gentle- 
man's bicycle. 
16714    G.  E.  OSMOND.    Cycle  brakes. 
16733    S.  H.  ADAMS.    Gearing  for  cycles. 


Electrical. 

16460    J.  JESSER.    Automatic  starter  for  electro  motors.* 
16471    L.  KAMM.    Lamps  for  Nernst  filaments. 
16479    J.  W.  LATTING  and  C.  L.  GOODRUM.  Telephone 
systems.* 

16318    THE   BRITISH   THOMSON-HOUSTON    CO.  LTD. 
(The  General  Electric  Co.,  U.S.A.).  Dynamos.* 

16545  A.   D.   JONES  and  THE  JANDUS  ARC   LAMP  & 

ELECTRIC  CO.  LTD.    Electric  arc  lamps. 

16546  A.   D.  JONES  and  THE    JANDUS    ARC  LAMP  & 

ELECTRIC  CO.  LTD.    Electric  arc  lamps. 

16547  B.  M.  DRAKE,  A.  D.  JONES,  and  THE  JANDUS  ARC 

LAMP  &  ELECTRIC  CO.  LTD.    Electric  arc  lamps. 
16570    G.  K.   HARTUNG.    Storage  batteries* 
16587    I.  B.  BIRNBAUM  (J.  Nubel,  Germany).  Lightning 

16621    C.  E.  GURNER.    Electric  terminal  fittings. 
16631    C.  RUZICKA.    Manufacture  of  electrical  resistances. 
16655    G.  MARCONI  and  MARCONI'S  WIRELESS  TELE- 
GRAPH CO.  LTD.    Wireless  telegraphy* 
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1(5656    MARCONI'S  WIRELESS  TELEGRAPH  CO.  LTD.. 

and  E.  PRIDDLE.  Tremblers  for  .electric  sparking 
apparatus. 

16657  THE  BRITISH  THOMSON -HOUSTON  CO.  LTD.,  and 
E.  J.  MURPHY.    Electric  arc  lamps. 

16671    J.  SURIBURNE:    Electric  working-  of  mine  shafts. 

16680  J.  DUNLOP  and  D.  STEWART  &  CO.  (1904)  LTD. 
Ignition  gear. 

16724    A.  T,  DAWSON  and  J.  HORNE.    Electrical  apparatus 

for  controlling  the  working  of  ordnance. 
13964a    P.  F.  CORKHILL.    Electric  lighting  installations.* 

16772  SIEMENS  BROS.  &  CO.  LTD.,  and  J.  S.  HUDDLES- 

TON.    Connection  boxes  for  electric  cranes.*       .  . 

16773  SIEMENS  BROS.  &  CO.  LTD.  (Siemei.s  Schuckert- 

werke  G.   m.  b.   H.,   Germany).       Revolving  field 
magnets  for  electrical  machines.* 
16796    H.  CARBONNELLE.    Devices  for  the  electrographical 
long-distance  transmission  and  reception  of  drawings, 
photographs,  etc.* 


Engineering  and  Mechanical. 


16443    W.  TEER  and  G.  W.  BOWEN.    Handy  screw-driver. 

16449  A.  J.  KIRKUP.    Reversible  lever. 

16450  N.  G.  K.   HUSBERG.    Centrifugal  creamers. 

16451  II.  li.  WATSON  and  T.  C.  BILLETOP.    Machinery  for 

compressing  air.* 
16454    H.  SCHEFFEL.    Spring  holder. 
16453    M.  HOPKINS.    A'ariable-speed  gear. 
16459    C.  BOHME.    Worm  presses.* 
16464    J.  OSVIETIMSKY.    Rotary  motors. 
16468    C.  G.  WRISBERG.    Lock  nuts* 
16177    W.  T.  SUGG.    Apparatus  for  compressing  gasps. 
16181    SIEMENS  BROS.  &  CO.  LTD.  (Siemens  and  Halske 

Akt.-Ges.,  Germany).    Call  signal  apparatus.* 
16491    S.  Q.   C.  HARRISON.    Coiling   apparatus  for  hollow 

or  solid  flexible  conductors. 
16495    C.  J.  ROYDS.    Hand  saws. 

16498  C.  H.  HUMPHREYS.    Controling  mechanism  for  road 

vehicles. 

16499  P.  M.  JUSTICE  (The  Charlotten-burger  Farbwerke  Akt.- 

Ges.,   Germany).    Milling  tools. 

16500  J.  RAVEN.    Washer  for  locking  nuts.* 

16506    C.  W.  LOVERS.    Tools  for  repairing  broken  axles* 

16511  W.   WILLINGHACS    (G.    Kiefer,  Germany).  Venti- 

lating fans. 

16512  J.   ANDERSON.    Machine    for   producing  ornamental 

moulding'  upon  turned  pillars.* 
16519    J.  A.  GRAY.    Automatic  safety  devices  for  elevators.* 
16522    C.  E.  RAGAN.    Mechanical  movements.* 
1652:5    T.  CARGILL.    Means  for  turning  in  and  finishing  the 

•ends  of  spiral  springs. 
16531    E.  BRADBURY.    Spigot  and  socket  pipe  joints. 
16541    G.  H.  KIRTLEY.    Apparatus  for  moulding  and  weigh- 
ing butter,  margarine,  etc.,  into  various  shapes  and 
weights. 

16552  C.  A.  ALLISON  (The  Star  Pin  Co.,  U.S.A.).  Machine 
for  sewing  hooks  and  eyes  on  cords.* 

16556  R.  PRIEST,  B.  MILLWARD,  and  W.  MORI! ALL. 
Double-acting  friction  brakes. 

16561    P.  RAMER  and  H.  MAUBERQUE.  Radiators. 

1656:5  L.  W.  GREAVES.  Apparatus  for  checking  and  record- 
ing workmen's  times  of  arrival  and  leaving. 

16568  J.  W.  PATTERSON.    Vending  machines.* 

16569  W.  L.  PRICE  and  F.  L.  PRICE.    Rolling  mills* 
16574    J.  E.  MORROW.    Variable-speed  devices. 

16577  G.  C.  MARKS  (M.  B.  Church,   U.S.A.)  Mechanical 

movements.* 

16578  H.   H.    LAKE   (The  Iroquois   Machine   Co.,  U.S.A.). 

Machines    for   forming  wire-drawing  dies. 
16580    A.  SCHATZ.    Lifting  jacks* 
16582    J.  H.  ELSPASS.    Rock  crushers.* 
16585    E.  KOHN.    Direction  indicator  for  motor  cars. 
16591    J.  K.  STEWART.    Speed  multiplying  gear  trains  for 

completely  inclosing  the  same  and  affording  co-axial 

bearings  for  the  emerging  shafts.* 
16595    T.  H.  RANDOLPH  and  THE  WILKINSON  SWORD 

CO.  LTD.    Razor-stropping  machines.* 
10597    F.  A.  TOWELL.    Cocks  or  taps. 

16599    E.  E.  OVERHOLT  and  M.  D.  CARTER.  Pneumatic 

carpet  cleaners.* 
16603    S.  MADDOCK.    Water-storage  cisterns. 
16613    T.  B.  EAR II ART  and  M.  F.  EARHART.    Nut  locks.* 
16615    C.  R.  M.  SCHLOESSER  and  R.  P.  SCHLOESSER. 

Means  for  steaming  paper. 

16617  A.  GRAY.    Race-starting  machines. 

16618  A.  H.  OWEN.  Vices. 

16619  J.  HIGINBOTTOM.    Flour  milling  . 
16627    O.  BARNES.    Ventilating  fans* 
16630    T.  R.  DYNE.    Wood  pulley  blocks. 

5 


16634  C.  A.  JENSEN  (L.  W.  Sterne,  U.S.A.).    Indicating  and 

recording  tin-  speed  of  a  shaft. 

16635  W.  H.  ROl\    W ater-cooliug  apparatus 

16640  J.  E.  MATHEWSON.  Preventing  the  slipping  of 
belts  on  pulleys.* 

16611  H.  E.  NEWTON  (II.  R.  Wortliington,  U.S.A.).  Centri- 
fugal turbine  pumps.* 

16645  J.  ROTHSCHILD.    Circular  saws.* 

16646  S.  J.  SENNET! .    Aut<  ►ma tic  type-casting  machine.* 
16651    H  H.  LAKE  (The  Burdy  Manufacturing-  Co..  U.S.A.). 

Adding  machines.* 

16653    A.  SHAW.    Rotary  pumps  and  blowers. 

16660    G.  HOUGH.    Speed  and  power  mechanism. 

16662    C.  J.  SIMEON.    Quick-adjustment  lifting  jacks. 

16674  W.  and  T.  WALKER  LTD.,  and  J.  T.  FREESTONE. 
Changing  of  air  of  rooms,  etc. 

16688  F.  CLEMENTS.  Apparatus  in  collapsible  heads  for 
motor  landaulettes  and  the  like. 

16693  J.  KERSHAAV.  Machinery  for  surfacing,  thicknessing, 
grooving,  moulding,  chamfering,  angling,  and  rebat- 
ing timber. 

16703  S.  SUHR.    Brick-moulding  machines. 

16704  J.    BREEDEN    &    CO.    LTD.,    and    F.  BREEDEN. 

Machinery  for  manufacturing  screw  nuts,  etc.,  from 
solid  rods. 

16705  A.  SIEMS.    Metallic  packing.* 

16709  E.  C.  BUIK.    Rotary  engines. 

16710  E.  C.  POAVELL,  C.  MACARTHUR,  and  F.  SMITH. 

Weight  motors. 

16711  A.  P.  ELTEN.    Power  generation.* 

16715    C.  ANGELRATH.    Operating  bells  and  gongs.* 

16727  J.  GIELER  and  A.   GIELER.    Grating  machine  for 

potatoes. 

16728  C.  O.  BARNES.  Steering  mechanism  for  automobiles.* 
16732    RISK.    Bread-cutting  machine. 

16743  G.  HUNT.  Machine  for  pleating  and  folding  dress 
materials. 

16748  F.  W.  MUSGROVE.    Gumming  and  glueing  machines. 

16749  C.  SHOWELL.    Manufacture  of  side-cord  pulleys. 

16750  R,  LINDSAY.    Arariable-speed  gear. 

16756  C.  H.  PROTT.    Apparatus  for  moistening  the  air  and 

distributing  water.* 

16757  E.  KETTLER.    Machines  for  preparing  the  gas  mantles 

for  incandescent  lamps.* 

16761  W.  M.  RATCLIFF  and  J.  YATES.    Method  of  making 

keyless  locks. 

16762  F.  H.  ROYCE.    Change  gear  for  motor  cars. 

16767    F.    BAGNALL    and   SINGER  &    CO.   LTD.  Brake 

mechanism. 
16775    E.  SANGER.    Brake  mechanism. 

16780  G.  C.  MARKS  (G.  AAr.  Dean,  U.S.A.).  Flue  cleaners.* 
16783    W.  MULLER.    Coupling  sleeve  holder  for  the  rollers 

of  rolling  mills.* 
16786    R.    WEATHERBURN.    Manufacture    and  shaping  of 

plates  for  fireboxes. 

16789  AVILLEY  &  CO.  LTD.,  and   J.    L.    SURMAN.  Gas 

pendant  joints.  • 

16790  C.  G.  REDFERN  (International  Towing  &  Power  Co., 

U.S.A.).    Towing  or  hauling  rope  attachment. 
16806    J.  McEAATEN.    Syphon-flushing  cisterns  and  water-waste 
preventers. 

16811    A  .H.  TAVELLS.    Condensers,  heaters,  and  radiators. 

16814  W.  FODEN  and  THE  UNITED  KINGDOM  SELF- 
ADJUSTING  ANTI-FRICTION  METALLIC  PACK- 
ING SYNDICATE  LTD.    Metallic  packings. 

16818    J.  D.  ELLIS.    Adjusting  eccentric. 

16820  E.  T.  AArHITELOAV.    Roll  grinding  machines.* 

16821  J.  H.  BROWN.    Apparatus  for  cooling  water* 
16832    A.  E.  DOLLERY  MELITA.    Screw-down  bib  tap. 
16836    H.  T.  JONES  and  J.  P.  LUDEMAN.    Pump,  blowers, 

compressors,  etc. 
16839    S.  T.  TROTT.    Manhole  for  inspection  chamber. 
16842    F.  H.  KANNING.  Wrenches* 
16854    C.  HEDGES.  Pliers. 

16858    F.  H.  SMITH.    Fluid  power  transmission  devices. 
16860    F.    MARBURG,    jun.       Screw  propeller    pumps  and 
blowers. 


Engines,  Internal  Combustion. 

(See  also   Vehicles  for  Motor  Cars.} 

16480    J.  A.  McMULLEN  and  K.  J.  McMULLEN.   .Means  for 
cooling  the  pistons  of  interuaUcombu^tion  engines. 

16487    A.  LEHMANN.    Exhaust  silencer. 

16513    AV.  STOKES,  jun.,  and  J.  H.  SUCKLING.  Motor* 

16550    AAr.  J.  ROBB.    Explosion  engines. 

16661    R.  KENNEDY.    Exhaust  ejectors. 

16679    J.  DUNLOP  and  D.  STEAVART  ,1-  CO.  (1902)  LTD 
Internal-combustion  motors. 
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16736 
16737 
16801  > 
16824 


T.  SHEPPARD.    Carburetters  and  vaporisers. 
C.  MERINGTON.    Internalrcombustion  engines. 
F.  A.  II A SEL WANDER.    Internal-combustion  engines.* 
ALBION  MOTOR  CAR  CO.  LTD.,  and  J.  B.  MURRAY. 
Internal-combustion  motors. 


Engines,  Steam. 


16497 
16542 
16592 


R. 
G. 
R. 


A.  DAWBARN.    Steam  engines. 
WESTINGHOUSE.    Elastic-fluid  turbines* 
HADDAN   (F.  S.  Hyde,   U.S.A.).    Steam  engines 
and  air  compressors.* 
16730    G.  MILLER.    Compound-acting  slide  valve  for  steam 
engines.* 


Food  Products. 

16478    K.  SCHOLYIEN.    Non-alcoholic  beverages  resembling 
beer.* 

16607    J.  E.  HAWLICZEK.    Protective  coverings  for  meats. 
16609    J.  E.  HAWLICZEK.    Preservation  of  meats. 
16741    \Y.  T.  KIRBY.       Preserving  with  sugar,  lemon  peel, 
orange  peel,  citron  peel,  etc. 


Furniture  and  Domestic. 

16485    A.  COLLIER.    Folding  and  portable  chairs,  tables,  etc.* 
16488    W.  J.  FOISTER.    Spring  bolsters.* 
16560    L.  ASHTON  and  S.  ASHTON.    Composition  for  polish- 
ing and  preserving  furniture. 
15436a    C.  LISTMANN.    Wardrobe  holders. 
16614    J.  HUNTER.    Spring  clasp  for  pudding  steamer. 

16638  W.  S.  NORTH.    Sewing  machines.* 

16639  W.  S.  NORTH.    Sewing  machines.* 
16666    W.    CORNER.    Towel-holding  devices. 
16685    M.  ROLLER.    Watch  stands* 

16695    G.  HANNING  and  F.  FELDTMANN.    Receptacle  for 

toilet  powder. 
16702    W.  BERB.  Tables. 

16763    W.  M.  STORAR.    Milk  measure  for  babies. 
16779    J.  CHATER.    Artists'  easels. 

16794    F.  W.  AMTENBRINK.    Collapsible  and  removable  foot 

gear  for  sewing  machines.* 
16827    D.  G.  LEWIS.    Basins  for  boiling  puddings.* 

16829  C.  F.  SWEPSON.    Baby  jumper. 

16830  E.  SMITH.    Hammock  folding  and  adjustable  chair. 


Hardware. 

16465    N.  BONNETT.    Sash  fasteners* 

16502    A.  M.  JOHNSON  and  T.  RYAN.    Combined  fastening 

bolt  and  door  check.* 
16581    J.  ,T.  ENGLISH.    Protecting  the  points  of  hat  pins,  etc. 
16588    J.  DAWSON.    Combination  locks. 
16596    C.  J.  WOOD.    Metal  cans  or  boxes. 
16658    H.  JAMES  and  G.   S.   WATERFALL.  Permutation 

device  for  attaching  to  locks,  etc.. 
16672    H.  J.  BROOKES.    Hooks  for  hanging  pictures,  etc. 
16746    A.  H.  DUNNING.    Tin  opener. 
16751    T.   WILCOX.    Connections  of  bracelets. 
16758    F.  KRAEMER.    Hooks  for  chains.* 
16766    R.  PANSIN.  Locks. 
16823    H.  EDMONDS.    Safety  pins. 


Heat,  Light,  and  Ventilation. 

{Including  Oas  Manufacture.) 


16456  E.  BOUHSE.  Furnaces.* 

16457  J.  CLEARY.    Bayonet  socket  holder  for  incandescent 

lamns. 

16473    G.  R.  WELCH.    Gas  burners. 

16494    A.   L.   TOMBELAINE.    Safety   closing   devices  for 

miners'  lamt>s. 
16557    H.  CAMP  and   E.  RYAN.    Gas  cookers. 
16562    T.    GLOYER.    High-pressure  gas  lighting  relief  and 

pressure  valve  boxes. 
16571    ENTWISTLE    and    STEPHENS    LTD.,   and   H.  E. 

DAN]'].    Attachment  device  for  the  shades  of  inverted 

incandescent  gas  and  electric  fittings. 


16573  H.  MANN.  Regulating  the  dampers  of  register  grates, 
16579    J.  BUEB.    Vertical  retort  ovens. 

16600    T.  W.  S.  HUTCHINS.      Working   and  construction 

of  gas  oroducers. 
16620    J.  A.   R1EUSSET.    Gas  tap. 

16659    C.  J.  FERGUSON  and  J.  W.  SUTCLIFFE.  Incan- 
descent gas  and  oil  mantles  and  limners. 
16667    J.  HENDERSON.    Converting  grates,  ranges,  etc.,  to 
consume  the  smoke  and  economical  fuel. 
C.  HIPWOOD.    Revolvable  stand  for  use  within  oven. 
J.  DUNLOP  and  D.  STEWART  &  CO.  (1902)  LTD. 
Gas-producing  plant. 
16712    A.  MATTON.    Combined  suspended  globe  support  and 
mantle  rest. 

T.  WARSOP  and  H.  W.  HILL.    Oil  and  spirit  lamps. 
J.  PRESTWICH.    Miners'  safety  lamps.* 
T.  T.  RUSSELL.    Illuminating,    heating,  and  venti- 
lating apparatus. 
16812    L.  L.  GRIMWADE.       Side  rollers  used  with  rotary 
muffles  or  kilns. 
H.  ASHWORTH.    Gas  fires. 

W.  R.  PARKER  and  D.  PERCEVAL.    Adapter  for  use 
with  motor  car  lamps. 


16668 
16678 


16740 

16753 
16809 


16816 
16828 


Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

16461    E.    E.    NESBIT    (A.    Parmiter,    South  Australia). 

Repository  for  printed  music,  drawings,  etc. 
16493    J.  PIDOUX.    Sound  bridge  for  stringed  instruments. 
16548    G.  F.  SMITH.    Erasing  impressions  from  jdionograph 

records. 

16566    J.  B.  SMITH.    Tone  modifying  means  for  pianos.* 
16575    G.  C.  MARKS  (The  Miscellaneous  Machine  Co.,  U.S.A.). 
Phonog'raphs.* 

16669  F.  J.  J.  MACEY.    Movable  mechanical  metal  note  for 

teaching  music. 

16670  R.  A.  AXTENS.  Pianofortes. 

16791  W.  F.  PAGE.  Boxes  for  packing  phonograph  records. 
16856    C.  G.  PERRIN.       Keyless  winding  and  hand-setting 

mechanisms.* 


16538 

16598 
16608 

16644 
16675 
16825 


16815 


16847 


Leather  Goods,  including  Machinery. 

F.  BARTON.  Device  for  trueing  the  edges  of  machine 
belting  and  for  use  in  punching  holes  in  same. 

J.  E.  DAVIDSON.    Heels  for  boots  and  shoes. 

A.  J.  BOULT  (J.  B.  Hadaway,  U.S.A.).  Machines  for 
preparing  lasted  boots  or  shoes  for  sewing. 

D.  G.  SUNDERLAND.    Laces  and  tags  for  the  same  * 

F.  M.  HALL.    Resilient  heel  pads. 

T.  JONES.  Boots. 


Medical. 

P.  M.  JUSTICE  (The  Century  Dental  Instrument  Co., 
U.S.A.).    Dental  crown  or  plate-swaging  device.* 

C.  E.  BROWN  and  THE  DENTAL  MANUFACTURING 
CO.  LTD.  Appliance  for  extracting  pivot  pins  from 
the  roots  of  teeth. 


Metallurgy. 

(Including  Moiling,  Drawing,  Casting,  etc.) 

16521  R.  LIBON  and  A.  KOSMIK.  Stoppers  for  casting  pots 
or  ladles*. 

16643  THE  HERNADTHALER  UNG  EISENINDUSTRIE 
AKT.-GES  and  EDWARD  PRIMORIGH.  Treat- 
ment of  iron  ores.* 

16647  D.  G.  H.  MAGNUS  and  A.  G.  ELLIOT.  Joining  of 
parts  of  cast,  iron  to  each  other. 


Optical,  Mathematical,  etc.,  Instruments- 

16549  A.  BORKOWSKY  and  J.  SCHWASBACHER,  Maxi- 
mum thermometer.* 

16558  R.  H.  OWEN.  Appliance  for  use  in  ascertaining  dis- 
tances or  altitudes,  the  same  being  applicable  for  use 
in    range  finding'.* 
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16673    T.  SRAWLEY.    Double  eye-glasses. 
16677    N.  ELIOT  and  A.  G.  FLEMING.    Single  instrument 
field  range  finder. 


Printing  and  Typewriting. 


16170    Mcl.  J.  D.  CARTER.    Rotary  duplicators. 

16500  R.  W.  JAMES  (The  Monarch  Typewriter  Co.,  U.S.A.). 
Typewriting  machines.* 

16510  T.  A.  HEARSON  (Charlottenburger  Farbwerke  Akt,- 
Ges.,  Germany).  Apparatus  for  lifting,  transporting, 
and  shoving  stereotypes. 

1651-t  W.  FAIRWE  ATHER  (F.  B.  Redingon,  U.S.A.).  Ink- 
ing mechanism  for  cylinder  presses.* 

16623    ,T.  I1AWKE.    Typewriting  papers. 

16718    G.  C.  MARKS  (The  Underwood  Typewriter  Co.,  U.S.A.). 

Feeding  devices.* 
1G710    G.  C.  MARKS  (The  Underwood  Typewriter  Co.,  U.S.A.). 

Typewriting  machines.* 
16720    G.  C.  MARKS  (The  Underwood  Typewriter  Co.,  U.S.A.). 

Tabulator* 

16769    H.  J.  STACEY.    Stencil  printing  apparatus. 


Railways  and  Tramways. 

1647.5    T.  W.  WILKES.    Locks  and  striking  plates  for  railway 

carriage  doors. 
16540    H.  YV.  CASE.    Ties  for  rail  roads.* 
16590    J.  G.  CORNWELL.    Joints  for  railway  rails. 
16605    J.  HANCOCK.    Signalling  on  trains. 
16637    J.  G.  SNYDER.    Rail-road  ties.* 

16650    D.  A.  N.  C.  J.  LUT.IE  and  A.  C.  W.  SCHEFFMANN. 

Safety  and  brake  devices  for  tramway  vehicles. 
16664    B  L.  MOSELEY    Electrical  and  automatic  means  for 

indicating  the  number  of  occupied  seats  in  or  on 

a  tramcar  or  other  vehicles. 
16686    J.  WHITE  and  R.  S.  BONAR.    Railway  chair. 
16697    B.  KNOH.    Automatical  couplings. 

16747  P.  ELLIS.  Apparatus  for  conveying  goods  across  rail- 
ways. 

16752    S  W.  DALZELL.    Manufacture  of  rails. 

16760    J.  SCOTT.    Couplings  for  rolling  stock. 

16764    A.  J.  GARDNER.    Jointing  devices  for  railway  rails. 

16774    S.  JOYYETT.    Railway  chairs. 

16784  R.  ROTTENB  ACHER  and  G.  HABERLE.  Apparatus 
for  preventing  collisions  on  railways. 

16831  A.  J.  BOULT  (E.  C.  Tecktonius  Manufacturing  Co., 
U.S.A.).    Railway   rail  stay.* 

16833  W  E.  KEN  WAY.  Reversible  metal  tramway  rail  lip  for 
curves. 

16852    W.  S.  LAYCOCK.    Seats  for  railway  carriages. 


Sanitation- 

(Including  Building  and  Hardware.) 

16817    F.    LEW  TAS  and  E.    FAZAKERLEY.  Water-closet 
pans. 

16851    C.  rf.  MUCKENHIRN.    Water  closets.* 


Shipbuilding  and  Navigation. 

16472    J.  W.  CARR.    A  ship's  cleaner  and  speeder. 

16539    T.  DOYLE.    Means  for  saving  life  from  and  salvaging 

submarine  vessels. 
61594    E.   J.   ATKINSON.    Submarine  vessels. 
16665    W.  J.  GAY  and  C.  DURDLE.    Screw  propellers. 
16694    W.  L.  BYERS.    Apparatus  to  facilitate  instruction  in 

the  art  of  steering  vessels  by  compass. 
16754    W.  GARDNER.    Belaying  pins  of  boats'  davits,  masts, 

booms,  and  yards.* 
16835    H.  ENDALL  and  S.  T.  STEWART.    Signalling  lamps 

for  use  on  ships. 
16838    F.  WONDRA.    Flying  machines .* 

16808    F.  S.  HERDMAN  and  W.  B.  MORTON.  Preparing 

and  spinning  of  flax,  hemp,  etc. 
16813    E.  AKESTER.    Affixing  strands  of  yarn  to  sample  cards. 


Spinning,  Weaving,  and  Allied  Trades- 

16444    T.  QL'INN.    Ring  spiuning  and  ring  and  flyer-doubling 
frames. 

16452    S.  BL  A  MIRES.    Loom  temples. 


16453  C.  JESCHKE.  Process  for  the  production  of  a  yarn 
warp  of  several  colours  in  one  Diece  of  work.* 

16527  J.  HOLLINRAKE  (H.  Spence,  U.S.A.).  Spindles  for 
spinning  and  like  frames. 

16533    F.  PICK.    Warp  stop-motions  for  jacquard  looms.* 

16535  F.  H.  GOSLING.  Apparatus  for  winding  yarns  upon 
bobbins. 

16586    W.  YOULTEN.    Cotton  gins  and  wool  burrers.* 
16683    T.  A.  BOYD  and  J.  &  T.  BOYD  LTD.    Lubricating  of 
the  necks  of  spindles. 

16716  S.  Z.  DE  FERRANTI.    Spinning,  doubling,  and  like 

textile  processes. 

16717  S.  Z.  DE  FERRANTI.    Spinning,  doubling,  and  like 

textile  processes. 
16771    J.  W.   BOTT.    Knife  motions  to  looms   weaving  pile 

fabrics,  such  as  velvet,  etc.* 
16778    W.  BAFERLE.    Devices  for  lubricating  the  spindles  in 

spinning  and  twisting  machines.* 


Stationery  and  Paper. 

16524    T.  R,  EYENDEN  and  G.  W.  DAW.    Picture  post  cards. 
16684    W.  M1DDLEMISS.    Sectional  bookcases. 
16738    J.  T.  TABB   and  A.  W.  NISSEN.       Envelopes  for 
invoices,  etc. 


Steam  Boilers  and  Fittings. 

16689    S.  MERTENS.    Sectional  boiler.* 

16721    F.   A.    HAUGHTON.    Apparatus  for  generating  and 
superheating  steam.* 


Toys,  Games,  and  Sport. 

16462    A.  J.  G.  SCHMITT.    Parlour  game. 

16505    J.   C.   RECKWEG.    Pleasure  railway.* 

16537    P.  ELLIOTT.    Swimming  appliances. 

16584    J.  GABOR.    Means  for  fixing  wicket  stumps,  etc.,  in 

the  ground.* 
16708    E.  HOSOTTE.    Portable  race  games.* 
16731    W.  F.  W.  ELLIS  and  E.  J.  MATHEWS.    Apparatus  for 

practising  rowing. 


Tyrep. 

16482  N.  J.  THEOPHILATOS  and  J.  COULON.  Pneumatic 
tyres. 

16508    P.  K.  EVANS.    Non-slipping  studs  for  pneumatic  tyres. 

16629    E.  MACHARG.    Anti-skidding  devices. 

16652    C.  HEATH.    Protective  covering  for  tyres  of  wheels. 

16682    A.  BRY"AN.    Tyres  for  motors. 

16707    E.  LAPISSE.    Protecting  devices  for  tyres.* 

16755    E.  B.  KILLEN.    Pneumatic  tyres. 

16785  E.  J.  McC.  MORRIS  and  N.  A.  McOSTRICH.  A  band 
for  the  prevention  of  punctures  of  pneumatic  tyres. 

16795    H.  BREMER.    Metallic  armour  for  tyres  of  motor  cars. 

16805  W.  A.  ALLSEBROOK.  Unpimcturable  wire-gauge 
covering  for  tyres. 

16826    W.  WHARLDALL  and  J.  TEMPEST.  Tyres. 

16843    R.  E.  P.  CRAVEN.    Pneumatic  tyres. 


Vehicles,   "Wheels,  etc. 

16445  R.  M.  MOORE.    Vehicle  wheel. 

16446  T.  DEMPSTER  and  A.  G.  GRICE.    Vehicle  wheels. 
16501    A.  McLEAN.    Vehicle  wheels.* 

16528  T.  J.  R.  CLARKSON.    Wheels  for  tyres. 

16559  C.  A.  BRINLEY.  Wheels. 

16567  C.   DELP.  Automobiles.* 

16572  W.  H.  DERRIMAN  and  W.  E.   PHILBROW.  Self- 
propelled  vehicles. 

16601  W.  T.  ROGERS.    Pneumatic  hub  wheel. 

16602  W.  J.  SMITH.  Wheels. 
16606  H.  A.  MATEAR.    Motor  cars. 

16642  J.  E.  KROEBER.    Motor  road  vehicles* 

16654  R.  MULHOLLAND.  Wheels* 

16713  C.  DOLLINGER  and  B.  GOLLNER.    Spring  wheels* 

16735  A.DICKINSON.    Spring  wheels. 

16745  G.  MOORE,  inn.    Vehicle  wheels. 

16776  A.  E.  nee  HEL'SEL  and  W.  WESSELMANN.  Vehicle 
wheels. 
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10788    A.  S.  F.  ROBINSON.    Vehicle  wheels. 

16801    B.  T.  L.  THOMSON.    Effecting  the  easy  removal  and 

fixing  of  the  whole  or  part  of  the  upper  part  of  motor 

cars. 

16803    II.  M.  KETTLEWELL.    Devices  for  preventing-  motor 

road  vehicles  raising  dust. 
1G804    II.  M.  KETTLEWELL.    Dust  guards  and  mud  guards 

for  motor  road  vehicles. 
16822    J.  H.  GOODMAN.    Elastic  wheels.* 


Wearing  Apparel. 

164-76    P.  GRAY.    Means  for  holding'  a  cuff  protector  in  position 

upon  a  shirt  cuff. 
16181    J.  M.  DEACON.  Shirts. 
164S9    A.  H.  MOYES.  Corset. 

16492    A.  G.  FLOWER.    Safety  belts  for  persons  using  balloons, 

perambulators,  or  other  vehicles  or  chairs. 
16501    A.  MATHOUL  (nee  GOTTE).    Fastenings  for  dresses. 
16555    D.  KOPS.    Apparel  corsets.* 

16701    W.  RODE.    Guard  for  protecting  the  ends  of  trousers 

against  dirt,  etc. 
16768    E.  MANN.    Fastener  for  securing  ladies'  veils  beneath 

the  chin. 

16848    L.  O.  WILLIAMS.    Overall  suits  for  engineers,  etc. 


Miscellaneous. 

16458    F.  J.  MUHLFELD.      Process  of  making  hats  with 
expanded  crown.* 

16466  .1.  H.  RIVERS.    Process  of  compacting  liquid-borne 

fibrous  pulp.* 

16467  C.  A.  CLARKE  and  J.  WEINBERG.    Appliance  for 

use  with  cigarette  and  cigar  tubes.* 
16469    W.    PORTEK.    Bushes   for   preventing  leakage  from 

bung-holes  of  beer  casks. 
16496    W.  S.  DAVENPORT.    Tooth  brushes.* 
16503    H.  TEXIER.  Fourchettes.* 

16507    A.  H.  COFFEY.    Separating  and  removing  fusel  oil 
in  the  process  of  distilling. 

16515  E.  R.  CLARKE.    Apparatus  for  leprodueing  pictures. 

16516  PRINCE  Z.  ANDRONIKOFF.    Folding  bedsteads  and 

stretchers. 

16120  H.  LUCK  ENM  ANN  and  C.  TH  EI  ME.  Drinking  vessels.* 
16525    J.  T.  WATKINS  and  W.  A.  WATKINS.    Safety  folding 

ladders  or  steps. 
16529    G.  GALBRAITH. Chimney  cans. 

16534    P.  S.  BROWN,  H.  J.  S.  BROWN,  and  C.  S.  BROWN. 

Bottle-packing  cases. 
16543    S.  W.  DALZELL.    Appliance  for  cleaning  coffee. 
16551    R.  J.  NICHOLSON.  Book-binders. 
16553    II.    HUBBELL.    Shade    locking  devices." 
16565    K.  GOSSWEILER.    Manufacture  of  boxes  and  cartons 

from  cardboard,  etc.* 
16604    W.  MILLER.    Shirt  and  collar  studs. 

16610  J.  YARDLEY.  Matchboxes. 

16611  J.    YARDLEY.    Card  cases. 

16612  E.  A.  HAILWOOD.    Dabbing  brushes. 

16624  T.  H.  FLEMING.    Tobacco  pipes. 

16625  T.  GRIFFITHS.    Brackets  for  displaying  goods. 

16626  E.  WEISSHAAN.       Fastening  devices  for  fastening 

carriage  poles  to  the  carriage  under-fi  ames.* 
16628    W.  McALPINE  and  A.  OAKDEN  and  SONS  Ui'li. 

Means  for  suspending  curtains. 
16636    M.  P.  KIPPING.    Receptacle  for  cigars  with  matches. 
16649    J.  MEUNIER.    Horses'  syringes,  etc.* 
16687    W.  WINSTANLEY-MOUNSEY.     Boxes  for  matches, 

etc.* 

16690  F.  GRAYSON.    Filter  for  liquids,  such  as  milk. 

16691  C.  MARTER.    Metallic  rubber. 

16692  E.  V.  CARPENTER.  Brooms. 

16699  J.  HAS  WELL.    Life-saving  apparatus. 

16700  H.  M.  MACKUSICK.    Vessels  for  containing  inflam- 

mable liquids. 
16722    J.  BREE.    Bust  supporters. 

16726  J.  P.  L.  MAUREL.  Water-proofing  of  soft  felt  hats.* 
10367a    S.   BEAL,  trading   as  E.    DEANE.    Apparatus  for 

water  or  other  liquids  for  use  in  shower  or  othe.-  b.iths.* 
16734    B.  R.  SIMMONS.    Device  for   retaining  neck  bands, 

waist  bands,  etc. 
16739    W.  J.  TURNER.    Match  box. 
16759    A.  ADERS.    Means  for  locking  paper  bags. 
16770    A.  M ATTIIE W M AN  and  T.  B.  COULSON.  Funnels. 
16777    J.  J.  HINDE.  Packages.* 
16781    F.  O.  MABEY.    Extending  straining  spout. 

16792  E.  NEWTON.  Baths. 

16793  J.  STEBBING.    Laying  box  or  nest  for  poultry. 


L6797    A.  PHILLIPS  and  \V.  P.  J.  CARROLL.    Cask  and 
barrel  stands  or  filters. 

16798  E.  WILLOWS.    Apparatus  for  heating  milk. 

16799  R.  MAYOR.    Show  cases,  boxes,  etc. 

16807    II.  GAMYVELL  and  ('.  (JAM WELL.    Cuitain  suspending 
device. 

16810    G.  H.  NORMAN.    An  adhesive  compound  for  use  in 
covering  boxes. 

16834    G.  J.  EABLE,  W.  FLOWERDEW,  and  ELK  A  Y  & 
CORNES  LTD.    Folding  cover  for  baths. 

16844  E.  PRESTON.    Adjustable  cramps  for  use  in  making 

picture  frames. 

16845  L.  J.  RENCHE.    Method  of  ornamenting  post  cards  by 

the  application  of  facetted  spangles  imitating 
precious  stones. 

16846  J.  AYLWARD.    Convertible  hand-carts  and  barrows. 

16849  N.  J.   CRAIG.    Devices   for  instantaneously  releasing 

fallen  or  runaway  horses  from  road  vehicles. 

16850  J.  TRUMAN.    Racks  for  trays. 

16853    L.  KRONENBERG.    Beer  tube  purifier. 


Messrs.  Greenwood  and  Batley,  engineers,  Leeds,  have, 
received  an  order  for  torpedoes  for  the  British  Navy. 

Steam  Tukbines  or  10,000  Horse  Power. — We  understand 
that  the  largest  size  of  steam  turbines  now  under  construction 
are  to  develop  10,000  horse  power  each,  and  are  of  the  Parsons 
two-baring  type,  and  run  at  1,000  revolutions  per  minute, 
'there  is  to  be  an  alternator  and  continuous-current  machine  for 
elach  set,  the  former  having  a  capacity  of  5,000  kw.  at  50 
periodicity  and  5,000  volts,  and  the  latter  of  1,500  kw.  at 
600  volts.  Each  set  will  weigh  190  tons,  and  is  intended  for  the 
central  station  in  Rheiuish  Westphalia. 

Submarine  Signalling. — An  official  trial  has  just  been  made 
on  a  system  of  submarine  signalling  on  board  the  yacht  Irene, 
belonging  to  Trinity  House.  The  boat  was  fitted  with  trans- 
mitters which  received  the  signals  and  passed  them  on  to  a 
telephone  apparatus  fixed  in  the  .chart  room.  The  pneumatic 
signal  bell  was  suspended  20  ft.  under  water  from  the  North 
Goodwin  lightship.  The  test  limit  was  fixed  at  three  miles,  the 
vessel  being  of  such  small  draught.  At  this  distance  the  signals 
given  by  the  bell  were  distinctly  heard,  and  the  direction  whence 
they  emanated  could  be  readily  noted.  As  a  further  test  the 
telephone,  was  again  brought  into  use  at  distances  of  4£  to  5  miles 
as  the  Irene  steamed  away  from  the  lightship  towards  Margate 
after  the  trial  had  been  successfully  concluded;  and  at  these 
greater  distances  the  bell  signals  could  still  be  distinctly  heard. 
In  the  case  of  large  steamers,  where  the  transmitters  can  be- 
placed  from  18  ft.  to  20  ft.  below  the  water-line,  the  signals 
have  been  heard  and  located  at  over  eight  miles.  A  large 
representative  party  were  on  board,  including  Sir  George 
Vyoyau,  deputy  master  of  Trinity  House,  the  engineer-in-chief, 
Sir  YVrilliam  H.  White,  Commanders  H.  G.  G.  Sandeman  and 
E.  C.  Hardy,  etc.,  etc.  The  system  was  explained  by  Mr.  J.  B. 
Millet,  vice-president  of  the  Submarine  Signalling  Company,  who 
lias  been  identified  with  the  system  for  a  number  of  years. 

German  Steering  Orders. — The  Mercantile  Marine 
Service  Association  have  recently  been  in  corresjoond- 
ence  with  the  Board  of  Trade  with  reference  to  a  German 
ordinance,  which  states  in  brief  that  "  from  April  1st,  1904,  only 
such  steering  orders  shall  be  employed  as  indicate  the  position 
of  the  rudder  blade,  and  not  that  of  the  tiller,"  and  that  "  from 
April  1st,  1905,  onwards  the  'starboard'  and  'port'  are  to  be 
used  exclusively,  with  the  adidtions,  so  far  as  is  required,  which 
indicate  the  measure  of  the  direction  of  the  rudder;  up  to  that 
date  the  words  'right'  and  'left'  are  also'  permissible."  The 
secretary  of  the  association  has  received  the  following  letter 
upon  the  subject:  "Marine  Department,  Board  of  Trade, 
London,  S.W.,  August  10th,  1905.  Sir— With  reference  to 
the  difference  which  exists  between  the  meaning  of  the  terms 
used  in  giving  steering  orders  on  board  British  ships  and  that 
of  the  words  now  used  in  the  vessels  of  certain  other  maritime 
powers,  I  am  directed  by  the  Board  of  Trade  to  state  that  their 
attention  has  been  called  to  the  serious  risk  of  misunderstanding 
which  may  arise  when  British  ships  are  in  charge  of  foreign 
pilots  who  use  steering  orders,  in  a  sense,  contrary  to  the  mean- 
ing they  bear  in  this  country.  In  order  to  lessen  the  possibility 
that  casualties  may  be  caused  by  any  misapprehension  of  this 
kind,  the  Board  of  Trade  desire  me  to  point  out  that,  although 
German  and  Dutch  Government  pilots  are  instructed  to  carry 
out  the  amended  steering  rule  which  requires  the  order  '  star- 
board '  when  the  ship's  head  is  intended  to  go  starboard,  and 
'port' — i.e.,  'backboard' — when  the  ship's  head  is  intended  to 
go  to  port,  they  are  in  nowise  authorised  to  give  that  rudder 
command  on  board  British  ships,  but  are  bound  to  indicate  to 
the  officer  in  charge  the  direction  in  which  they  desire  the  vessel's 
head  to  be  put,  so  that  the  officer  in  charge  may  issue  his  own 
command  as  in  use  on  board  British  ships. — I  am,  sir,  your 
obedient  servant,  Walter  J.  Howell  (Assistant  Secretary)." 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  marks  and  clerk. 

The  follov  ing  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  September  '26th,  1905,  and  any  person 
properly  interetted  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 

offices  viz.,  IS,  Southampton  Buildings,  Chancery  Lane,  London,   W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 

Street,  Manchester. 


1904. 

8677    HYATT.    Gold  extraction. 

8883    JUSTICE  (Peck).    System  of  heating  by  the  circulation 
of  hot  water. 

This  system  of  heating  by  hot  water  consists  of  a  plurality 
of  heating  and  storage  tanks  A,  means  lor  storing  heat 
therein  both  from  from  a  boiler  and  from  engines  operated 


l>y  the  latter,  and  a  heating  circuit  in  connection  with  said 
tanks,  and  means  connected  with  said  tank  for  dispensing 
heat  through  such  heating  circuits  or  circulating  system. 

25  BRITISH  GALVANIC  METAL  PACKING  CO.  LTD. 
(Galvanischen  Metall-Papier-Fabrik  Act.-Gcs.). 
Method  of  producing  homogeneous  solid  bodies  or 
bodies  of  uniform  solid  structure. 


The  improved  method  consists  in  subjecting  the  materials 
to  be  moulded  into  a  solid  body,  to  pressure,  and  at  the 
same  time  to  the  action  of  heat,  so  as  to  render  them  incan- 
descent. 


13578  ELMORE.  Process  for  separating  certain  constituents 
of  subdivided  ores  and  like  substances  and  apparatus 
therefor. 

13690  DENNIS.  Folding  stall  for  use  in  transporting  horses 
and  cattle. 

15708  SOC.  L.  GAUMONT  &  CIE.  Means  for  electrically 
controlling  phonographs  and  cinematographs  in  com- 
bination. [Date  applied  for  under  International 
Convention,  July  17th,  1903.] 

Two  or  more  motors  operating,  one  a  phonograph,  and  the 
other  a  cinematograph, by  means  of  one  and  the  same  source 


of  electricity,  are  connected  to  each  other  at  corresponding 
points  of  the  armatures  in  order  to  obtain  synchronism  in 
the  running  of  the  motors. 

15709  BOUTAN.  Manufacture  of  manures.  [Date  applied  for 
under  International  Convention,  August  13th,  1903. j 

15787  BOULT  (Soe,  Generate  de  Bonneterie  &  Boucher;. 
Knitting  machines. 

15789    BERTRAM.    School  desks. 

15793  BUSS.      Apparatus  for  concentrating  and  separating 

ores. 

15794  MORISON.    Application  of  apparatus  for  cleansing  and 

condensing  steam  and  heating  water. 

Cleansing  and  condensing  heating  apparatus  are  con- 
structed and  arranged  in  one  structure,  so  as  to  promote 
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distribution  of  the  steam  and  separation  and  collection  there- 
from of  oil  or  oil  and  water  in  the  cleansing  portion  of  the 
apparatus;  whence  the  cleansed  steam  can  at  once  flow  direc  t 
into  the  condensing  or  heating  portion  of  the  apparatus. 


1.5798 
15873 


15840 


THOMPSON  (Reynolds  &  Seward;.    Plying  machines. 
GIBBS.    Railway  and  tramway  vehicles.    [Date  applied 
for  under  International  Convention,  September  21st, 
1903.] 

HELAS.    Valve  attachments  for  water  heaters  and  the 
like. 

The  separate  gas  and  water  valves  are  simultaneously 
operated  by  a  lever  handle  working  in  a  spiral  gruove  cut 
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in  a  central  spindle.  This  spindle  also  carries  a  plate  having 
cam  surfaces  so  arranged  that  they  gradually  open  the 


two  valves,  the  cam  for  the  water  valve  having  a  lead 
whereby  this  valve  is  opened  first  to  allow  water  to  pass 
before  the  gas  is  ignited. 

15910    MAURICE.    Means  for  preventing  vessels  from  founder- 
ing at  sea. 

15925    GANZ     &     CO.     EISENGIESSEREI     UND  MAS- 
CHINEN-FABRIKS  AKT.-GES.    Friction  clutches. 
[Date  applied  for  under  International  Convention, 
July  25th,  1903.] 
By   displacing  the  clutch   member   A  iu  the  left-hand 
direction  the  spiral  spring  comes  into  contact  with  the 


inner  face  of  B,  which  is  turned  comically  internally,  and 
friction  is  set  up  between  the  former  and  the  clutch 
member  A,  so  that  both  the  spiral  spring  and  the  plate  A 
are  driven,  the  latter  by  means  of  the  two  stops,  according 
to  the  direction  of  rotation  of  B. 


15926  SCHAFFNER. 
vehicles. 


Brakes  for  cycles,  automobiles,  and 


The  brake  mechanism  comprises  a  double-ended  spring 
having  a  central  spring  coil   which  is  secured  to  the  end  of 


the  transmission  wire  A.  The  outwardly  extending 
extremities  of  the  spring  are  secured  to  the  ends  of  the  brake 
levers,  so  that  normally  this  spring  both  maintains  the 
brake  shoes  out  of  engagement  with  the  rim  of  the  wheel 
and  puts  tension  on  the  transmission  wire  A. 

15942  UNION  ELEKTRICITATS-GES.  Alternating-current 
electric  meters.  [Date  applied  for  under  International 
Convention,  July  18th,  1903.] 

The  improvement  relates  to  meters  of  the  induction  tyj)e 
wherby  the  planes  of  the  shunt  and  series  fields  are  inter- 
sected  at  right    angles,  and    consists    in  the  shunt-field 
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magnet  being  inserted  between  two  series-field  magneto, 
and  laminated  parallel  to  the  lines  of  force  produced  by  the 
current  in  its  windings,  and  also  having  widened  parts 
perpendicularly  to  these  laminations  in  order  to  reduce  the 
magnetic  resistance. 

16008    KOPPERS.    Gas  delivery  and  purifying  apparatus  for 
coke  ovens  and  gas-generating  plant. 

The*  receiver  for  a.  gas-generating  plant  is  provided  with  an 
expansion  device  in  the  form  of  a  double  bend  between  the 
rising  pipe  and  the  gas-collecting  pipe,  characterised  by 
the  fact  that  the  double  bend  is  provided  on  the  one  side 
with  a  spherical  joint,  and  on  the  other  side  with  a  liquid 
seal,  in  which  it  is  impossible  for  the  tar  carried  along  to 
flow  into  the  seals,  but  it  is  collected  in  a.  dish  or  trough. 

16036    BURT.    Window  cleaner. 

16069    SMITH.    Manufacture  of  producer  gas  applicable  bot' 
to  pressure  and  suction  plants. 

The  generator  is  heated  in  the  ordinary  way  and  t 
engine  started.    The  exhaust  from  the  gas  engine  passes  in 
the  chamber  A,  where  itis  expanded.  At  the  next  exhaust  t„ 
exhaust  gas,  with  a  certain  proportion  of  air  drawn  througn 


the  valve  B,  passes  along  a  tube,  through  a  valve  and  aiolJg  a 
pipe  to  the  generator,  where,  coming  into  contact  with  the 
incandescent  fuel,  the  carbon  dioxide  is  converted  into  carbon 
monoxide,  and  the  oxygen  combining  witli  the  carbon  will 
also  be  converted  into  carbon  monoxide. 

16073    ZIMMER.  Conveyors. 

16096    COLE,  MARCHENT,  &  MORLEY  LTD..  MORLEY, 
DOBSON,   &   ROSS.    Distributing  valve  gear  for 
vertical  steam  or  other  engines. 
The  distribution  valves  and  their  dashpofcs  are  mounted 
vertically  in  pairs  so  as  to  be  reciprocated  by  a  common 
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connecting;  rod,  and  are  mutually  actuated  by  a  rocking 
lever  connected  to  and  operated  by  the  eccentrics  on  the 
crank,  and  thereby  opening  and  closing  the  ports  through 


which  steam  is  supplied,  or  a  passage  is  left  open  for  escape 
of  exhaust  to  the  condenser  or  the  atmosphere.  The  steam 
valves  are  controlled  by  trip  motion. 

16154    GEESTY.    Steam  generators. 

The  top  and  bottom  headers  are  connected  by  two  rows 
of  tubes,  A  representing  steam-generating  tubes,  B  repre- 
sents a  wider  space  between  two  tubes  for  the  insertion  of 


battles,  C  represents  nipples  for  circulation  between  the 
headers  and  the  steam  and  water  drum.  A  feed-water  heat- 
ing section  is  located  in  the  rear  of  the  steam  and  water 
drum,  having  nipples  connecting  the  headers  D  and  E. 

16164    HAREOWAY  &  DIXON.    Ship  construction 

16277  O'DONNELL  (Cosserat).  Pneumatic  and  like  railway 
signalling  systems  and  apparatus  therefor. 

16301  TAYLOR.  Eings  and  travellers  employed  in  ring  spin- 
ning and  doubling  frames. 

16305  SMITH.  Manufacture  of  paper  bags  and  machinery  for 
making  the  same. 

16362    BUCKLEE.    Cream  cans. 

16377  BEEGIN.  Turnip  thinner  for  thinning  or  spacing 
young  turnips,  mangolds,  carrots,  and  the  like. 

16686  BACON  &  DAWSON.  Submergible  boats.  [Secret 
Document  under  Sec.  44,  Patents,  etc.,  Act,  1883.] 

16929  SAVOEY.  Machines  for  cutting  paper,  cardboard,  and 
the  like. 

17239  AIVAZ  &  KUEKIEWICZ.  Machines  for  tilling  tobacco 
into  paper  tubes  in  the  manufacture  of  cigarettes. 

17398    JACKSON  &  WOOD.    Blotting  pads. 

17460    HEYS.    Chimneys  or  cylinders  for  incandescent  burners. 

17496  HUBEET-BBIEBBE.  Means  for  stretching  cloth  upon 
billiard  tables  and  cushions. 

17731    EILEY.    Shooting  targets. 


17128    FEEY.    Lifting  jacks  for  raising  tramcars  from  the 
trams  and  turning  them  round  without  a  turntable. 

The  lifting  apparatus  is  in  the  form  of  a  bell  or  cylinder 
fixed  to  two  cross  beams.  This  cylinder  contains  a  hollow 
piston  closed  at  its  lower  end  by  a  thick  sheet  of  rubber. 
It  is  provided  with  two  pipes,  one,  A,  for  the  introduction  of 


compressed  air,  and  the  other  for  the  escape  of  the  air.  At 
its  upper  end  is  provided  a  smaller  cylinder  B,  in  which 
works  a  piston  which  serves  as  the  abutment  for  a  helical 
spring  which  keeps  the  larger  piston  raised. 

17748    BAMBEE.    Trolley  turners  or  devices  for  moving  the 
trolley  poles  of  electric  cars. 

Mounted  on  a  hook  at  the  end  of  a  wooden  rod  is  a  claw 
with  its  inner  surface  serrated  and  preferably  curved  in 
the  opposite  direction  to  the  curvature  of  the  hook,  so  that 
the  two  form  a  clip  which  may  be  used  for  picking  up  live 
wires,  etc.  The  clip  is  operated  after  the  manner  of  calipers 
by  means  of  a  cord  extending  from  the  bottom  of  the  rod  to 
the  hook. 

17809    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  controllers. 

The  apparatus  has  its  different  devices  arranged 
mechanically  in  such  a  manner  that  passing  from  the  low  to 
the  high  voltage  supply  the  starting  resistance  is  connected 
in  series  with  the  motor  armature  between  the  high  voltage 


mains  before  the  connection  in  the  low  voltage  circuit  is 
broken,  and  that  after  the  latter  is  broken  the  resistance 
in  the  high  voltage  circuit  is  gradually  cut  cut,  thus  obtain- 
ing transition  from  the  low  to  the  high  voltage  gradually 
and  without  opening  the  motor  circuit. 

17818    BOUMA  &  SELHOEST.    Process  for  the  production  of 
milk  free  from  sugar. 

17950    WAED.    Taps  or  cocks. 

A  casing  is  provided  which  opens  the  branch  which  is 
inserted  in  a  tapered  hole  in  receptacle  to  be  tapped,  and 
through  this  branch  is  passed  a  small  pipe  having  an  up- 
turned end  and  which  opens  into  the  casing  in  line  with  a 
groove  in  the  plug,  into  one  end  of  which  groove  opens  a 
hole  drilled  in  the  plug,  and  which  communicates  witli 
another  small  pipe  running  down  the  inside  of  and  flush 
with  the  bottom  opening  of  the  plug. 

18003    WOODWAED    &     SHAW.       Straight-bar  knitting 
machines. 
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IMKAY  (Farbwerke  vorm.  Meister.  Lucius,  &  Bruning). 
Processes  of  oxidation  and  reduction  effected  in  an 
electrolytic  bath. 
18072    JACKSON.    Apparatus  for  uniting  two  or  moie  fabrics 
or  webs  of  material. 
BAKER.    Cabinets  or  cases  for  the  conveyance  of  eggs. 
TOWNSEND.    Method  of  fixing  the  ornaments  to  fire 

tongs  and  the  like. 
DAWSON  &  BUCKHAM.    Recoil  apparatus  for  guns. 

The  piston  of  the  recoil  cylinder  is  made  in  three  portions, 
one  forming  an  integral  part  of  the  piston  rod.  and  another 
for  the  purpose  of  retaining  the  intermediate  portion  in 
position  between  the  other  two  portions.    This  intermediate 


ISO  t2 


18165 
18215 

18261 


18650    HEN  GST.    Means  for  automatically  locking  nuts 

A  circular  hole  is  drilled  in  the  nut  and  a  pin  is  inserted 
therein,  the  bottom  cud  of  which  projects  on  to  the  thread 


18267 
18308 


18393 
18398 

18500 

18621 
18641 


portion  has  two  peripheral  projections  engaging  with  two 
helicoidal  grooves.  The  intermediate  portion  or  sleeve  and 
the  other  two  portione  have  in  their  circumference  two 
orifices  which  may  be  bevelled  at  each  end. 

BAILY.    Treatment  or  preserving  of  skins. 
NANCE-KIVELL.    Baker's  steam-pipe  oven,  wheiebj 
the  steam  pipes  can  be  thrust  into  or  withdrawn  from 
the  furnace. 

SMITH.  Appliance  for  use  with  saucepans  and  the  like. 
SI'  MNER.    Ring  spinning,  twisting,  and  doubling  frames 

and  like  machines. 
LOCK  &  SPEECHLEY.    Rules  and  linotypes  for  tabular 
matter. 

HACKING.    Shuttle-box  motions  for  looms. 
LINDERS.    Elastic-fluid  turbines. 
The  main  object  of  the  invention  is  not  only  to  utilise 
the  energy  of  the  motive  fluid  in  a    higher  degree  than 
hitherto,  but  also  to  secure  a  lower  speed  and  to  simplify 
the  machine.    In  this  turbine  the  channels  of  the  stationary, 
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distributing,  and  expansion  rings  are  so  constructed  and 
connected  that  the  motive  iluid  in  (hat  part  of  the  turbine, 
wherein  the  principal  expansion  has  to  take  place,  is 
caused  to  now  through  distinct  divisions,  and  has  opportunity 
to  work  without  any  disturbance  and  to  expand  in  the 
desired  ratio. 

18686  SCHUTT.  Lids  for  tin  cans,  bottles,  boxes,  and  the 
like,  with  neck,  characterised  by  a  cap-like  lid  fitted 
inside  with  a  washer,  and  a  spring-closing  arm  with 
bent  piece.  [Date  applied  for  under  International 
Convention,  April  27th,  1901. j 
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of  the  screw  and  causes  friction  by  the  return  action  of  the 
screw  of  the  nut,  and  thereupon  automatically  secures  the 
nut  and  prevents  it  working  loose. 

18837  SAUNDERS.    Means  for  drying  bricks  and  the  like. 

18873  YATES.  Shuttle  guard  mechanism  for  looms  for  weaving. 

18978  HUILLARD.    Drying  apparatus. 

18984  ERITH.    Mechanical  stokers  for  furnaces. 

A  measuring  device  is  provided  for  feeding  the  fuel  in 
uniform  charge  at  regulated  intervals.  A  rotary  steam 
valve  A  is  used  having  a  scries  of  ports  of  different  area, 


O 


these  being  brought  into  successive  relation  with  a  blast 
nozzle.  An  adjustable  regulating  plate  B  is  also  used  on 
this  nozzle. 

19072    HART.    Medicine  for  thecure  of  consumption. 
19262    McGEE  &  ALSOP.    Domestic  and  like  stoves  fitted  with 
ovens. 

19401    JUMP.    Means   for  protesting    pneumatic   tyres  and 
preventing  side  slip. 

The  shield  consists  of  a  number  of  segments  of  metal,  the 
adjacent  sections  overlapping  one  another  at  the  ends  and 
forming  together  a  continuous  ring  around  the  tread  and  a 


portion  of  the  walls  of  the  tyre.  At  the  inner  ends  the 
adjacent  sections  are  hinged  together.  To  secure  the  shield 
in  place  a  number  of  sections  are  provided  with  lateral 
extensions  which  are  secured  to  the  rim  of  the  wheel. 

19662  WORTMAN  &  WORTMAN.  Block  or  staud  adapted 
for  the  use  of  tailors  and  drapers  and  for  other 
purposes.  • 

19684    CAMPBELL.    Machinery  for  making  building  blocks. 

19688    PURROTT.    Carriage  and  like  lamps. 
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i:>l(  6    IMPROVED  ELECTRIC  GLOW  LAMP  CO.  LTD.,  and 
WATSHAM.    Safety  winch. 

The  drum  is  mounted  in  a  suitable  ease  provided  with 
a  lid,  the  drum  having  within  it  a  spindle  fitted  with  a 


winch  handle.  The  spindle  runs  tree  in  its  bearings,  and 
within  the  drum,  and  keyed  to  it,  is  a  double  crosshead 
adapted  to  engage  with  projections  upon  a  false  end  to  the 
winch  drum. 

19415    CHEERY.    Gas  engines. 

The  gas  engine  comprises  one  or  more  cylinders  adapted 
to  be  started  by  compressed  air.  The  spindles  of  the 
exhaust  valves  of  these  cylinders  are  provided  with  two 


valve-operating  rods  A  between  the  spindle  and  an  operating 
cam  shaft  B,  means  being  provided  for  putting  one  or  both 
into  operation,  so  that  a  single  or  double  lift  may  be 
obtained. 

10478    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (Gencril 
Electric  Co.).    Regulators  for  electric  circuits. 


The  apparatus  applies  to  alternating-current  circuits.  A 
movable  secondary  winding  A  is  in  series  and  a  fixed  and  a 


fixed  primary  B  in  parallel  witli  the  mains.  The  primary  is 
divided  into  two  contrary-operating  circuits,  the  E.M.F. 
induced  in  the  secondary  varying  with  the  position  of  the 
latter,  regulating  thus  the  voltage  in  the  mains.  The  move- 
ment of  the  secondary  is  effected  automatically  by  the 
intermediary  of  a.  Kelvin  balance  C  and  a  valve  mechanism 
D,  which  controls  the  supply  of  air  to  a  cylinder  E,  the 
piston  of  which  effects  said  movement  by  the  intermediary 
of  pulleys. 

19720    FORTUNE.    Mechanical  stokers  for  furnaces. 

Pusher  plates  are  arranged  in  a  feed  box  and  are  recipro- 
cated simultaneously  in  opposite  directions  or  otherwise  move  1 
backward  and  forward,  each  plate  being  inclined  upward 


from  the  feed-hopper  end  of  the  apparatus  towards  the  other 
end  of  the  furnace,  and  having  a  more  or  less  upright  abut- 
ment on  the  other  side. 

19746    MARCHAND.    Resilient  wheels. 

To  the  inner  surface  of  the  rim,  of  which  semi-cylindrical 
braces  or  supports  are  fixed  to  freely  engage  the  outer  end 
of  resilient  curved  spokes,  guide  rods  with  auxiliary  springs 
being  provided  to  yieldably  connect  the  spokes  with  the  said 
braces  in  such  a  manner  that  at  the  upper  part  of  the  wheel 
radial  displacement  of  the  spoke  from  the  rim  can  take  plac. 

19777    ANDERSON  &  MACGREGOR.    Air  compressors  and 
pumps. 


This  air  compressor  comprises  an  outer  or  stationary 
easing  and  an  inner  drum  linked  thereto,  and  has  a  rolling 
motion  imparted  to  it  by  a  cranked  or  eccentric  shaft. 

19908  CALOZET.  Means  for  attaching  letters,  numerals, 
signs,  and  other  articles  to  boards,  plates,  and  the 
like. 

19925    WORKMAN.    Cash  registers  and  indicators. 

19885    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric  Co.).    Electric   railway   systems  employing 

sectional  conductors. 

The  object  of  this  improvement  is  to  simplify  the  con- 
struction of  the  controller  so  as  to  produce  a  compact  and 
efficient  structure.  A  novel  feature  of  the  invention  is  the 
employment,  as  starting  resistance,  of  a  spirally-arranged 
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conductorA  around  the  shaft  of  the  controller,  and  provided 
with  taps  loading  to  the  contact  segments.     The  resistance 


winding  is  at  the  same  time  t lie  energising  means  of  a 
magnetic  blow-out. 

19886  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Electric  railway  systems  employing 
sectional  conductors. 

The  object  of  this  invention  is  to  provide  the  train  passing 
from  a  live  section  into  a  dead  section  or  vice  versa.  For 
that  purpose  both  a  magnet  A,  the  armature  of  which  is  con- 


nected to  a  signal  and  a  relay  B,  are  provided  at  each  junction 
of  two  sections,  and  if  one  of  the  latter  becomes  grounded 
the  magnet  A  is  de-energised  and  a  danger  signal  is  pro- 
duced. 

19891    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Devices  for  protecting  electric  rail- 
way signalling  systems  from  excessive  current. 
The  invention  relates  to  a  block-signal  system,  and  con- 
sists therein  that  when  an  abnormal  rise  of  potential  occurs 


199' 


19891J0& 


between  the  rails  an  overload  relay  is  enabled  to  change  the 
circuit  connections  by  the  intermediary  of  magnetically- 
operated  switches. 

'7  TERRIN.  Automatic  apparatus  for  charging  and  dis- 
charging grain  by  means  of  compressed  and  rarefied 
air. 

A  feeding  apparatus  for  a  pneumatic  elevator  is  provided 
and  comprises  two  chambers  which  are  filled  and  emptied 
automatically,  in  which  the  parts  governing  the  air  suction 


for  filling  and  the  air  pressure  for  discharging  are  moved 
alternately  by  the  action  of  the  weight  of  the  grain  entering 
one  of  the  chambers  in  such  a  manner  that  one  of  the 
chambers  is  filled  up  to  a  certain  level,  the  grain  falling 
through  the  pipe  on  to  a  swing  pallet  which  moves  downward 
under  the  weight  of  grain  falling-  upon  it,  which  regulates 
the  movement  of  air-distributing  slide. 

19993    EVERSHED  &  VIGNOLES  LTD.,  and  VIGNOLES. 

Shunts  for  electrical  measuring  instruments  of  the 
moving  coil  type. 


1999310$ 


A  shunt  is  formed  of  a  number  of  strips  convenient  for 
stamping  with  dividing  plates  at  each  end,  so  as  to  leave  air- 
cooling  spaces  between  the  strips;  the  strips  are  clamped 
together,  when  the  shunt  is  in  circuit,  by  the  bolts  which 
attach  the  shunt  to  the  bars  conveying  the  current. 

19991    PRITCHARD-MORGAN.    Ventilation  of  buildings  and 
the  like. 
DOBBINS.    Advertising  devices. 

DOWLING.    Brushing  apparatus  suitable  for  personal 
use. 

SCHMID.  Apparatus  for  indicating  atmospheric 
changes  and  discovering  subterranean  springs  and 
water  courses.  [Date  applied  for  under  International 
Convention,  November  21st,  1903.] 
PARKINSON,  PARKINSON,  &  ROE.  Construction 
of  bolt  fastening. 

This  bolt  fastening  comprises  the  separately-constructed 
portions,  namely,  a  nose  portion  and  socket  wherein  it  is 
adapted  to  be  slidably  guided,  a  second  portion  composed 
of  a  handle  and  a  socket  wherein  it  also  is  adapted  to  be 
slidably  guided,  and  a  third  portion  adapted  to  be  interposed 
between  the  nose  and  handle  parts  and  connect  them  rigidly 
together,  this  latter  portion  being  or  not  being  provided 
with  a  separate  socket  within  which  it  also  is  slidahly  guided. 

20184    THOMPSON  (Matricardi) .  Furnaces. 

The  return  or  utilisation  of  heat  emitted  by  any  com- 
bustible is  increased  by  changing  the  darker  calorific  waves 
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ft 
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into  luminous  ones,  or  even  by  increasing  the  luminosity  of 
the  luminous  waves  by  placing  in  the  furnace  a  material 
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refractory  at  the  temperature  of  its  location.  This  material 
may  be  in  the  form  of  tubes  as  at  A,  these  becoming  incan- 
descent and  causing  the  products  of  the  furnace  to  be 
divided  into  fine  streams  and  then  re-uniting  them  in  very 
heated  surroundings,  causing  total  combustion. 

20073  BLAND  &  RADFORD.  Points  for  tramways  and  light 
railways. 

The  inserts,  which  are  fitted  to  the  points,  are  constructed 
or  formed  like  a  skeleton  or  frame  by  connecting  the  rail 
portions  to  each  other  by  ribs  or  the  like. 

2009-t    DIXON.    Cigarettes,  cigars,  cigarette  aud  cigar  holders, 

pipes,  and  the  like. 
20108    RIGBY.    Apparatus  for  drawing  salt  pans  or  for  similar 

puqjoses. 

20149  AY  A  IT  E  &  WAITE  &  SAYILLE  LTD.  Automatic  feed- 
ing mechanism  of  certain  printing  machines. 

20166  GONYILLE  &  JARVIS.  Caramelization  of  carbo- 
hydrates. 

20203    SCOTT.    Sights  for  ordnance. 

The  principle  of  "  all-round  "  deflection,  as  distinguished 
from  partial  deflection  in  the  line  of  sight,  is  applied 
mechanically  in  such  a  manner  that  the  necessary  levelling 


of  circular  deflection  plates  can  be  effected  simultaneously 
with,  and  automatically  by,  the  ordinary  process  of  laying 
a  gun  by  clinometer  elevation. 

20271  JOHNSON  (Soc.  J.  &  A.  Pavin  deLafarge).  Means  to 
be  employed  in  the  manufacture  of  pipes  or  conduits 
from  cement,  mortar,  or  the  like. 

20893  BRAUNSON.  Fluid-pressure  applying  device  for 
brakes,  presses,  and  so  forth. 

An  elastic  inflatable  chamber  or  ball  is  arranged  in  a 
casing,  and  a  block,  which  is  connected  to  said  casing  by 
springs  or  the  like,  is  adapted  to  receive  the  pressure  of  the 
extensible  ball,  whereby  said  block  is  compelled  always  to 
follow  the  movements  of  said  ball  as  the  latter  contracts 
and  expands. 

20303  BENJAMIN  WALTERS  &  CO.  LTD.,  and  WOOD- 
WARD. Manufacture  of  sheet-metal  lock  and  latch 
cases. 

20309  ROBINSON.  Measuring,  delivering,  and  registering 
taps  for  liquids. 

This  invention  consists  of  a  measuring  vessel  with  inlet 
and  outlet  cocks  simultaneously  actuated  by  a  hand 
lever,  and  making  electric  contact  at  each  action  to  bring 
into  action  an  electro  magnet  and  pawl  to  turn  a  train  of 
registering  wheels. 

20345    KLABER.  Envelopes. 

20375  WILSON.  Children's  folding  carts,  carriages,  and  like 
vehicles. 

20403    OHMER.    Passenger  or  transportation  tickets. 
20121    WILKINSON.    Method  of  ornamenting  glass  articles. 
20621    RAYMOND.    Spring  fastenings  for  gloves,  clothing,  and 
the  like. 

20623    GOUICK.    Handles  for  golf  clubs  and  golf  putting  irons. 
20651    l'EISELER.    File   and  rasp-cutting  machines. 
20734    JEFFREYS.    Submarine  mines  and  the  like. 


20464    EDGAR  ALLEN  &  CO.  LTD.  (Hyde).    Coupling  buffers 
for  railway  and  the  like  vehicles. 

Inside  the  bell  mouth  of  the  buffer  head  are  formed  pro- 
jections or  lugs  A.  These  lugs  are  formed  with  semi- 
circular abutments  in  line  with  the  holes  through  which  the 


drop  pin  is  passed,  forming  an  extension  of  such  holes  on 
a  portion  of  one  side,  thus  affording  support  to  the  coupling 
pins. 

20613    R.  YVAYGOOD  &  CO.  LTD.,  and  WALKER.    Lifts  and 
hoists. 

With  each  door  of  the  lift  enclosure  is  a  device  for 
positively  closing,  to  which  is  connected  an  electro  magnet 
with  a  time-adjusting  relay,  and  means  whereby,  when  a 


door  is  left  open  and  after  lapse  of  a  definite  period  of 
time,  an  electrical  connection  is  established  and  a  current 
passed  through  the  magnet  to  close  the  door. 

20750    AUSTIN.    Valves  for  fluid-pressure  brakes. 

To  charge  the  auxiliary  of  supplemental  reservoirs  the 
train-pipe  pressure  is  maintained  at  the  full  running  pres- 
sure; the  pressure  enters  a  space  in  the  triple  valve  at  A, 
lifts  the  check  valve  in  passage  B,  and  flows  into  an  auxiliary 


reservoir  until  its  pressure  has  reached  its  full  running 
pressure.  Meanwhile,  the  pressure  lifts  the  valve  C  and  flows 
into  supplemental  reservoir  until  the  reservoir  has  reached 
its  full  running  pressure. 

20757    PISSARD.    Method  of  and  apparatus  for  treating  ramie 
and  the  like. 
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20769    EDWARDS.     Photographic  film   aud  like  changing 
apparatus. 

20S24    TAYLOR;    Incandescent  gas  burners. 

21007    BUR  LEY   &  GILMORE.    Anti-vibration  fittings  for 

use  in  connection  with  incandescent  gas  burners. 
-1888    SELLENSCHEIDT.    Decanting  of  beer  and  like  liquids 

under  pressure. 

•2194-1    SCOTT  &  HODGSON.    Apparatus  for  actuating  drop 
valves  for  steam  engines. 

The  annular  dashpot  A  guides  the  piston  on  its  outside  and 
the  catch  box  in  the  inside,  and  the  latter  in  turn  guides  the 


extension  of  the  valve  spindle,  so  that  everything  is  in  a 
perfectly  straight  line,  and  consequently  there  is  a  minimum 
amount  of  friction. 


22049 
22269 

22797 


329()o 
23210 


GOLDMAN.    Bottle-filling  apparatus. 

JENKINSON.  Pigeon,  poultry,  and  game  feeders  and 
drinking  fountains. 

SCHWARZHAUPT.  Devices  for  lighting  and  extin- 
guishing gas  light  from  any  desired  point.  [Date 
applied  for  under  International  Convention,  October 
24th,  1903.] 

CAMPBELL.    Pipe-moulding  machine. 

FISH.    Combined  vice  and  shajfing  machine. 


A  vice  and  a  shaping  machine  arc  combined  and  arranged 
in  close  proximity  s>o  that  the  shaping  machine  may  operate 
upon  the  work  held  by  the  vice.  The  two  parts  are  also 
relatively  adjustable. 

23234    MARTIN.    Stand  for  fixing  to  frame  round  a  jawbox 

or  sink,  or  a  window  sill,  for  holding  wringer. 
23413    BUNYAR.    Egg  cup. 

23603  BARNES.  Optical  appliances,  such  as  picture  viewers, 
stereoscopes,  eye  protectors,  motor  goggles,  eye-testing 
appliances,  reducing  appliances,  and  the  like. 

2409.8  COLLON.  Machines  for  folding  serviettes  and  other 
articles  of  linen. 

24114    EVANS.    Closed  hooks. 

24692  GRAMMONT.  Means  for  ascertaining  the  power  factors 
in  alternating-current  systems.  |[Date  applied  for 
under  International  Convention,  November  24th, 
1903.] 

24791  MENDELS,  ALLAN,  &  NEILSON.  Mouth  organs  or 
harmonicas. 


24990    IMRAY  (Farbwerk©  vorm.  Meister,  Lucius,  &  Bruning). 

Manufacture  of  alkyl-barbiturie  acids. 
25109    JORDAN.    Display  stand  for  brushes  and  the  like. 
.25622    SCHMIDT.    Steam  superheaters.    {Date  applied  for 

under    International    Convention,    November  25th, 

1903.] 

The  essential  feature  of  the  invention  consists  in  each 
individual  smoke  tube  forming,  by  means  of  a  co-axial 
jacketing  pipe,  a  co-axial  insulating  pipe,  two  thin-walled 


25901 


co-axial  annular  spaces,  one  of  which  is  used  for  the  con- 
ducting of  the  steam  to  be  superheated,  whilst  the  other 
annular  space,  also  of  slight  thickness,  serves  as  an  insu- 
lating space. 

IMRAY  (Society  of  Chemical  Industry  in  Basle).  Manu- 
facture of  brown  mono-azo-dyestuffs  developed  by 
chroming". 

25961  FAIR  WEATHER  (Gcrlach).  Bottle-gripping  devices 
for  corking  and  cork-drawing  machines  and  the  like. 

26527  ECKSTEIN  &  COATES.  Electric  ignition  apparatus  for 
internal-combustion  engines. 

The  object  of  this  invention  is  to  obtain  highly-effective 
ignition  sparks  with  a  minimum  of  energy  and  without  its 
being  necessary  to  run  the  generator  synchronously  with 
the  engine.    To  this  purpose  a  condenser  is  charged  by  the 


generator,  the  current  being  discharged  through  a  trans- 
former or  induction  coil  and  a  timing  device  connected  to 
the  engine,  and  producing  the  sparks  at  the  required  inter  va  Is . 
The  charging  circuit  may  be  opened  or  not  when  the  dis- 
charging circuit  is  closed. 

26572    EDWARDS  (Dove  &  La  Sor).    Printers'  plate  block. 
26606    LORRAIN  (St.  Louis  Street  Flushing  Machine  Co.). 

Nozzles  for  flushing  streets. 
26951    POTTER.       Adjustable  clip,  suitable  for  displaying 

goods. 

27238    SALAMAN.    Game  of  skill. 

27529  MARKS  (Goldman).    Process  and  apparatus  for  making 

garment  pads. 

27530  MARKS  (Goldman).  Machine  for  finishing  garment  pads 

of  matted  or  felted  fibres. 
27807    WILSON  &  LONGBOTTOM  LTD.,  PORTER  &  FAIR- 

CLOUGH.    Looms  for  weaving  narrow  goods. 
27835    ALLISON  (Cox  Multi-Mailer  Co.).    Addressing  machines. 
28061    CHILD S.    Concrete  walls,  hollow  shafts,  and  chimneys. 
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28119    LINFORD.    Combined  bath  and  sink. 
28315    MARKS.    Pneumatic   tyres,    hose,    and   other  flexible 
pipes. 

28476    LAKE  (Aurora.  Automatic  Machinery  Co.).  Pneumatic 
tools. 

29163    GAY.    Paper  box  machine. 

29225    JOHNSON.    Machinery  for  cutting  and  delivering  bricks 
from  brick-making  machines. 


1905. 

832    SAVARD.    Straining  attachments  for  kitchen  sinks. 
875    MICHELL.    Thrust  and  like  bearings. 

The  thrust  bearing  comprises  ,as  regards  one  part,  the 
usual  continuous  ring  or  disc,  but  the  other  part  consists 


of  one  or  more  separate  sector-shaped  plates  or  blocks.  To 
facilitate  lubrication  each  plate  or  block  is  pivoted 
eccentrically  to  a  back-plate. 

92.5  OEHLSCHLAGER.  Pince-nez  frames.  [Date  applied 
for  under  International  Convention,  February  16th, 
1904.] 

961    DEKKER.    Method  and  apparatus  for  the  treatment  of 
metallic  compounds  of  sulphur,  arsenic,  and  antimony. 
[Date  applied  for  under  International  Convention, 
August  13th,  1904.] 
1044    DOWSON.    Piston  rings. 

The  piston  rings  are  constructed  of  two  or  more  compound 
rings  comprising  parts  that  are  bevelled  at  their  backs, 
placed  together  with  an  inclined  spring  or  ring  placed 
between  them. 

1049    GUINZBURG.    Garment  supportensl. 
1057    CART  WRIGHT  &  OXHYDRO  FUEL  ECONOMISER 
CO.  LTD.    Firegrates  of  cooking  ranges  and  the  like. 
1074    POTTER.    Spinning  spindles. 
1076    POTTER.    Spinning  spindles. 

1264  GOODE.  Pendants  for  personal  wear,  lockets,  and  the 
like. 

1310  OBELHARDT.  Rail  jacks  and  the  like.  [Date  applied 
for  -under  International  Convention,  October  13th, 
1903.] 


The  jack  comprises  a  hook-like  device  A  adapted  to  engage 
the  body  to  be  displaced.       Means  are  provided  for  dis- 
engaging the  device  from  the  body  and  for  supporting  the 
hook  in  its  inoperative  position. 
1674    VAN  ALLEN.    Weighing  machines. 

1817  JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  new  compounds  or  deri- 
vatives of  the  anthracene  series. 


1323    HYDE.    Apparatus  for  bending  metal  pipe. 

Successive  sections  of  the  pipe  are  bent  until  it  has 
assumed  the  desired  curvature,  the  movement  of  the  burner 


A  depending  upon  the  upward  movement  or  curvature  of  the 
pipe,  the  operation  of  the  apparatus  being  automatic  after 
being  properly  adjusted. 

1884    MOSLER.    Sleeves  for  wearing  apparel. 

2114  WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.).  Methods  of  manufacturing  nozzles  for  elastic- 
fluid  turbines. 


The  turbine  nozzle  is  made  by  electrolytically  depositing 
metal  upon  a  core  of  suitable  shape,  and  then  melting  out 
the  core. 

2119    VON  ZEPPELIN.    Signal  indicating  devices  for  loco- 
motives. 

2142    WOOLFALL  &  CHERRY  TREE  MACHINE  CO.  LTD. 

Table  mangles  and  the  like. 
2328    SHOENBERG.  Apparatus  for  heating  water  electrically. 


A  chamber  having  an  inlet  at  the  bottom  and  outlet  at 
the  top  is  fitted  with  an  electrical  resistance  coil.  The  water 
is  heated  by  passing  an  electric  current  through  the  coil. 
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2513    MUSGRAYE  &  MUSGRAYE.    Bakers'  ovens. 
2518    BROWN  .&  CROSTA.    Renewable  lip,  check,  or  guard  to 
tramway  rails. 


The  renewable  lip  check  or  guard  is  bolted  to  the  rail  when 
the  check  side  of  same  is  worn. 


2578 


2636 

2706 
2733 
2782 


LEONHARDT.  Manufacture  of  boots  and  shoes.  [Date 
applied  for  under  International  Convention,  February 
17th,  1904.] 

LAWDER  &  RIDLEY.    Ventilating  valves,  sluice  traps, 

or  other  similar  apparatus. 
LAWTON.    Pneumatic  tyres. 
HELPS.    Incandescent  gas  lamps. 
RICHARDS.    Gearing  for  automobiles. 


The  traction  wheels  are  positively  driven  by  a  power- 
operated  shaft.    The  wheel-supporting  axle  and  the  driving 
shaft  are  provided  with  flexible  pivoted  sections  to  enable 
the  wheels  to  be  turned  for  steering  purposes. 
2958    DAY.    Weighted  holdfasts  for  printing  films. 
3166    COSSOR.    X-ray    tube    for    use    with    alternate  or 
uni-directional  currents. 


The  anode  A  consists  of  a  metal  cup  attached  to  a  copper 
wire  and  containing  a  platinised  disc,  the  copper  wire  being 


joined  by  platinum  to  an  aluminium  wire  terminating  in  a 
aluminium  disc.  At  right  angles  to  this  end  is  a  bulb 
containing  an  electrode  of  aluminium  wire,  bent  in  the  form 
of  a  spiral,  with  a  platinum  joint.  AVhen  this  electrode  is 
the  cathode  the  electrical  energy  is  favourably  dispersed. 

3039    REYNOLDS.    -Steam  engines. 

To  obtain  uniformity  of  turning  effort  and  the  proper 
balancing    of  the  engine,    the    high-pressure    cylinder  is 


arranged  horizontally  and  the  low-pressure  cylinder 
vertically,  the  connecting  rod  of  each  engine  working  on  a 
single  crank  pin  common  to  both. 

3206    STONE.    Manhole  cover   (air  tight). 

This  invention  consists  of  a  flat  cast-iron  cover  with  a 
deep  rim  on  the  underside,  which  fits  into  a  rebated  frame  and 
forms,  when  filled  with  sand  or  the  like,  an  air-tight  seal. 
Means  are  provided  for  lifting  purposes  whereby,  when  the 
handles  are  in  use,  they  are  raised  from  pockets,  and  when 
not  in  use  they  drop  back  into  pockets  flush  with  top  of 
the  cover. 

3284    WHITE.    Manufacture  or  preparation  of  coffee  essence. 
3390    WARD.    Means  for  attaching  loose  cuffs  to  wristbands  of 
shirts. 

TILLMANN  &  WESTERMANN.    Washing  machine. 
HAREOWAY  &  DIXON.    Ship  construction. 
3521a    HARROWAY  &  DIXON.    Ship  construction.  [Date 
applied  for  under  Patents  Rule  9,  February  20th, 
1905.] 

STEWART.    Rod    packing.    [Date  applied  for  under 
International  Convention,  April  1th,  1904.] 

The  packing  rings  consist  of  a  coil  of  anti-friction  metal 
ribbon  or  wire,  a  lubricant  (graphite),  and  a  cohesive 
material  all  compressed  into  a  hard  body.  The  packing  con- 
sists of  a  thin  anti-friction  metal  ribbon  coated  with  a 


3395 
3524 


4895 


suitable  lubricant  (graphite),  and  which  is  wound  upon  itself 
in  super-imposed  layers  with  its  edges  continuously  over- 
lapping in  such  a  manner  as  to  form  a  wedge  shape  in  cross- 
section. 
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3685  COLEATTI.  Ships'  telegraphs  and  liko  signalling 
devices. 

3729  BARLOW  &  BROCKLEHURST.  Boot  and  shoe  pro- 
tectors. 

3757  ARTINGSTALL  &  WOOTTON.  Construction  of  dies 
for  manufacturing  cardboard  and  like  boxes  and  lids. 

3884  FRANKLIN.  Chairs.  [Date  applied  for  under  Inter- 
national Convention,  May  13th,  1904.] 

4063    OTTWAY.  Telescopes. 

4245  SCHMATOLLA.  Kilns  for  burning  limestone,  dolomite, 
and  the  like. 

4291    KNOPS.    Process  for  manufacturing  artificial  fuel. 

4470    LEHMANN.    Packing  boxes  and  the  like. 

4541  ELEKTROMILITARA  AKTIEBOLAGET.  Micro- 
telephones.  [Date  applied  for  under  International 
Convention,  March  8th,  1904.] 

4656  MATTHEWS  ON.  Apparatus  for  drying  sand  moulds  in 
foundries. 

4710    BERGER.    Printing  forms. 

4896  KAEFERLE.  Apparatus  for  regulating  or  reducing  the 
pressure  of  fluids.  [Date  applied  for  under  Inter- 
national Convention,  March  9th,  1904.] 

Wlien  the  pressure  Iwlow  the  valve  A  exceeds  that  pressure 
which  it  is  desired  to  maintain  in  the  low-pressure  chamber, 
the  float  B  moves  downwards  in  such  a  manner  as  to  close  the 


valve  A.  When  the  excess  of  pressure  below  the  valve  A 
has  disappeared  the  "  head  "  of  mercury  in  the  receptacle  C 
causes  the  valve  at  the  bottom  of  the  chamber  in  which 
the  float  is  situated  to  be  re-opened,  so  that  the  float  can 
be  lifted  to  the  desired  extent  to  again  open  the  valve  A. 

4947    KUBLER.    Method  of  and  apparatus   for  producing 

mottled  colouring  effects  in  fabrics. 
4971    WALKER.    Compounds  and  processes  for  fire  proofing 

textile  fabrics  and  the  like.- 
5243    PAHL.    Variable-speed  gear  for  cycles. 

This  gear  is  characterised  by  the  arrangement  of  a  trans- 
mission gear  by  t he  side  of  the  crank  spindle  and  a  sliding 
coupling  clutch  on  this  latter  spindle,  in  which  arrangement 
the  clutch  can  be  shifted  by  the  lever  handle,  so  that  either 
the  cranks  are  coupled  direct  with  the  driving  chain  wheel, 
or  the  motion  of  the  cranks  is  transmitted  to  the  driving 
chain  wheel  through  the  medium  of  the  gear,  or  else  the 
chain  wheel  runs  free  on  the  crank  spindle. 

5365    BATTESTI.  Thermometer. 
5438    SCHMID.    Cooking  stove. 

5455    THOMPSON  (Ges.  fur  drahtlose  Telegraphie  m.  b.  H.). 

Spark  gaps  for  electric  discharges. 
5556   JAMESON  &  TWIST.  Picks. 

5628    BARNES.      Steam  traps.       [Date  applied  for  under 
International  Convention,  March  17th,  1904.] 

The  trap  is  designed  for  use  with  radiators  in  steam  heat- 
ing systems.  A  discharge  valve  is  held  closed  by  a  thermo- 
stat which  is  caused  by  the  valve  when  there  is  a  certain 
quantity  of  condensed  steam.    A  special  improvement  con- 


sists in  the  trap  opening  A,  whereby  an  accumulation  of 
water  in  the  bottom  of  the  trap  serves  to  exclude  steam 


from  the  upper  part,  and  a  supplemental  port  to  allow 
steam  to  reach  the.  thermostat  chamber. 

5654  PANCOAST.  Embossing  presses.  [Date  applied  for 
under  International  Convention,  December  10th, 
1904.] 

5732    WRIEDT.    Devices  for  fixing  the  handles  of  brooms, 

brushes,  and  other  implements. 
5827    BUSCH.    Field  systems  for  continuous-current  electric 

meters.    [Date  applied  for  under  International  Con- 
vention, March  22nd,  1904.] 

The  improvement  relates  to  the  motor  type,  and  consists  in 
the  arrangement  of  a  shunt  path  A  for  the  active  lines  »f 
force,  besides  the  active  path  for  the  lines  crossing  the 


armature,  so  as  to  absorb  the  residual  lines  which  disturb 
the  proportionality,  the  field  through  the  armature  vanish- 
ing when  no  current  is  flowing  through  the  coil.  Suitable 
materials  and  dimensions  are  necessary  for  good  working. 

5859    ROGERS.    Linotype  machines. 
5926    MAGOON.    Non-refillable  bottles. 

5933    FAIR  WEATHER  (Healy).    Machinery  far  use  in  mak- 
ing metal-bound  packages. 
6291    LENTZ.    Ajutages  and  vanes  for  fluid-pressure  turbines. 

The  ajutages  and  vanes  or  crowns  of  vanes  for  steam  and 
gas  turbines  are  manufactured  of  precious  metal  or  nickel, 
which  prevents  them  from  being  speedily  destroyed  by  the 
gases  and  vapours  of  exceedingly  high  temperature. 

6334  McGLASHAN.  Shirts. 

6530  THIELE.    Reading  stands. 

6613  BROWNE.    Fire-extinguishing  medium. 

6731  BECKERT.    Paint  brushes. 

6776  DEMIERRE.    Cinematographic   advertising  apparatus 
for  railways. 

7212  WILCOCK,    Scales  and  weighing  machines, 
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5841    GOULD.    Plate  or  oseillatiug-disc  valves. 


The  plate  or  oscillating  disc  of  the  valve,  which  is  placed 
between  the  ends  of  two  pipes,  is  pivoted  to  the  outside 
flanges  of  the  pipe,  and  is  opened  or  closed  by  means  of  a 
rack  and  pinion  gear  operated  by  a  chain  wheel. 

G991  REUTER.  Stripping  cranes  or  apparatus  for  gripping 
moulds  and  for  ejecting  ingots  or  blocks  therefrom 
and  inserting  the  same  in  soaking  pits  and  the  like. 


The  crane  is  made  with  two  sets  of  jaws  for  gripping 
moulds  and  ejecting  the  block  therefrom  and  inserting  the 
blocks  in  soaking  pits.  The  jaws  A  B  are  operated  inde- 
pendently, and  work  in  conjunction  with  a  central  plunger. 

7461  ROBERGEL.  Brakes  for  velocipedes.  [Date  applied 
for  under  International  Convention,  April  11th,  1904.] 

7785  HARDCASTLE.  Steam  cylinders  for  textile  cylinder 
drying  machines  and  the  like, 


72U    BA.UEB  ((iuldner  Motorcn  Gos.).     Automatic  water- 
feed  device  for  gas-generating  apparatus. 

The  water-feed  apparatus  is  composed  of  a  water  cup, 
which  is  in  constant  communication  by  the  holes  A  with 


the  rising  pipe  B.  In  the  latter  is  arranged  a  small  over- 
How  pipe,  the  lower  end  being  tightly  mounted  in  the  base 
of  the  water  cup  and  leads  through  this  base  into  tlie  air 
duct  of  the  generator. 

8058    MARSTON  &  CALDERWOOD.    Machines  for  sawing 
metals. 

8157    GOLDSTEIN.    Watches  and  the  like. 
8197    TEMPLE.    Pneumatically  actuated  tools. 

The  tool  cylinder  A  has  a  passage  leading  from  about 
the  middle  of  its  length  to  a  chamber  in  communication  with 
Us  rear  end.    A  valve  within  said  chamber  automatically 


relieves  the  forward  side  of  the  tool  piston  of  excess  pressure, 
whilst  a  manually-operated  valve  is  employed  to  exhaust  the 
rear  end  of  the  tool  cylinder. 

8249    KELLERMANN.      Method  and  device  for  producing 

automatic  ignition. 
8709    NOYES.    Folding  clothes  drier  and  hat  and  coat  holder 

combined. 

8819  IMRAY  (Pressed  Prism  Plate  Glass  Co.).  Manufacture 
of  figured  glass  sheets  and  mirror  plates. 

9160    MAY.    Bicycle  or  motor  bicycle  stay  or  support. 

9623    THOMAS.    Sweetmeats  or  confections  for  children. 

9691  HEILBRUNN,  BLUTH,  &  PAPE.  Apparatus  foT 
recording  notes  for  mechanically-operated  key  instru- 
ments. [Date  applied  for  under  International  Con- 
vention, January  2nd,  1905.] 

9854  HUMPHREY.  Adjustable  leaf-holding  attachment  for 
application  to  music  and  like  book  rests. 
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8919  DE  DION  &  BOUTON.  Igniting  devices  for  internal- 
combustion  engines.  [Date  applied  for  under  Inter- 
national Convention,  February  10th,  1905. j 


An  additional  condenser  A  is  used  besides  the  one  usually 
employed,  and  which  is  very  close  to  the  interrupter  in  order 
to  decrease  the  spark  occurring  in  the  primary  circuit.  The 
condenser  is  mounted  directly  on  the  base  of  the  interrupter. 

9136    VILLE.    Clutch  mechanism  and  reversing  gear  of  motor 
vehicles.    [Date  applied  for  under  International  Con- 
vention, May  5th,  1904.] 
The  respective  positions  of  the  gear  for  engaging,  dis- 
engaging, or  reversing  is  obtained  by  means  of  a  pedal  acting 


on  a  sliding  rod,  the  said  movement  being  effected  inde- 
pendently of  the  movement  imparted  to  it  by  a  hand  lever, 
the  said  lever  operating  by  means  of  a  cam,  which  becomes 
operative  only  to  lock  the  parts  in  a  disengaged  position 
whilst  ensuring  the  working  of  the  brake. 

9540  SIMONDS.  Dynamo  electric  generators  and  motors 
for  power  transmission.  [Date  applied  for  under 
Internatioanl  Convention,  May  5th,  1904.] 


The  armatures  of  two  dynamos  are  mounted  on 
hich  drives  by  means  of  differential  gearing  the 


One  of  the  fields  is  fixed,  whilst  the  other  one  is  rotated 
by  the  engine  by  the  intermediary  of  a  second  shaft,  which 
is  in  the  same  line  as  the  above-mentioned  shaft.  The  whole 
mechanism  is  compact  and  dust  proof. 

9579    FASSL.    Rolling  mills. 

The  mill  comprises  several  pairs  of  rolls  of  increasing 
peripheral  velocity  one  behind  the  other  in  planes  at  right 
angles  to  one  another.     All  the  rolls  have  non-circular 
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grooves,  the  last  rolls  being  so  much  oblated  that  the  man- 
drel, after  moving  forward  with  the  material  through  the 
earlier  series  of  rollers,  moves  slower  than  the  material,  so  • 
that  the  rolled  tube  is  always  larger  than  the  mandrel. 

10085  SIEMENS  BROS.  &  CO.  (Siemens-Schuckertwerkc 
G.  in.  b.  H.).  Ventilating  arrangements  of  dynamo 
electric  generators  and  motors. 


The  air  in  coming  in  by  A  passes  through  annular  channels 

B,  provided  at  both  sides  of  the  stator,  then  through  holes 

C,  air  ducts  and  channels  D  provided  in  the  rotor  and  stator, 
and  comes  out  by  E,  wherefrom  it  is  led  away  in  a  heated 
condition. 

10370    FEW  GET.    Nut  locks.    [Date  applied  for  under  Inter- 
national Convention,  May  24th,   1904. J 

This  nut  lock  embraces  a  resilient  spiral  washer  having 
overlapping  ends  and  inclined  contracting  faces,  whereby, 
when  the  ends  of  the  lock  washer  are  brought  together,  the 
internal  diameter  of  the  washer  will  be  diminished  to 
embrace  the  threads  of  the  bolt  and  hold  the  washer  against 
rotary  movement  thereon,  such  washer  being  also  provided 
with  means  which  engage  with  the  nut  and  prevent  the 
turning  thereof. 

10381    BLAKE.    Tool  for  opening  tins. 

10457  THORSCHMIDT.    Devices  for    heading  and  hooping 

casks  or  barrels. 

10458  THORSCHMIDT.  Barrels. 

10678    KREBS.    Resilient  protective  devices  for  elastic  tyres. 

[Date  applied  for  under  International  Convention, 

May  31st,  1904.] 
The  tyre  consists  of  two  endless  metallic  side  strips  divided 
lengthwise  in  the  centre,  one  lying  along  the  left  side  of 
the  rubber  tyre  all  the  way  round,  and  the  other  lying 
along  the  right  side  of  the  tyre  in  a  similar  manner.  Over 
this  metallic  and  resilient  tyre,  and  so  as  to  cover  the 
opening  made  by  the  strips,  is  sprung  on  a  metallic  outer 
guard  type,  which  holds  the  under  separated  tyre  tightly 
in  place. 
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11073  GASMAN.  Process  for  extracting  and  refining  the 
copper  and  alloys  of  copper  contained  in  ashes,  sand, 
and  waste  from  foundries  and  other  works  where 
copper  is  dealt  with. 

11080  GOEBEL  &  SCHMIDT.  Pipe  joints  with  inner  bent 
passages,  especially  for  central  heating  apparatus. 

L1328  MATTHEWS.  Means  for  placing  and  .securing  springs 
in  compression  and  releasing  them. 

11  1,00    BOBEETSON.    Triggers  of  sporting  guns  or  rifles. 

11485  MAESHALL.  "over  passer  or  truss"  hoop  for  barrel 
construction. 

11661    LEVICK.    Ventilators  for  railway  and  other  carriages, 

and  for  analogous  uses. 
11758    QUENSEL.  Albums. 
11819    WADDELL.    Pressing  rollers. 

11860    BOULT    ,Phonix    Elektrotichnisahe    6.    m.    b.  H.). 

Electric  target-setting  apparatus. 
12080    FOX  &  FOX.    Drill  ratchet  braces. 

The  object  of  the  improvements  is  to  enable  the  handle  of 
a  ratchet  brace  to  be  extended  and  returned.  The  nut  A 
receives  and  engages  the  screw  B.  It  is  fastened  in  the 
end  of  the  handle  tube  and  is  passed  over  the  handle  C. 


n 
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A  plug  is  then  placed  oil  the  end  of  screw  B  and  into  the 
lube,  a  pin  being  then  put  through  the  tube,  the  plug 
and  the  screw  thus  holding  the  tube,  plug,  and  screw- 
together. 

12411    HAEGEEAVES  &  HUDSON.    Steam  traps. 

The  condensed  steam  overflows  into  the  hollow  float  and 
causes  it  to  drop.    By  means  of  a  central  rod  a  slide  valve 


is  operated  to  open  an  exhaust  passage,  the  steam  pressure 
causing  the  water  to  pass  up  the  central  tube  and  away 
through  the  exhaust  opening. 


12117 
12153 


12159 

12263 
12291 

12153 


12160 


13772 
13799 

13879 


STE1NHAEDT.    Door  bolts. 

DOLLMAN.  Mandrels  and  draw  benches  for  the  manu- 
facture of  cold-drawn  steel  and  other  metal  tubes, 
mouldings,  and  the  like. 

CRICHTON  &  BANNERMAN.  Refractive  glass  water 
gauges. 

FEAZ1EB.    Electrolytic  ship  bottom  cleaner. 
CLASSEN.    Process  for  the  electrolytic  production  of 

lustrous  metallic  coatings  upon  metals. 
GPJNTEUP.     Sifting  or  screening  apparatus.  [Dutc 
ipplied  for  under  International  Convention,  June  16th, 
1904  .J 

WACHENDOEF.  Manufacture  of  varnishes  for  pro- 
ducing mat  surfaces.  [Date  applied  for  under  Inter- 
national Convention,  April  3rd,  1905.] 

POETEE.    Combined  hose  racks  and  valves. 

SAHLIN.  Catchers  for  catching  flies  and  other  flying 
insects. 

TANNER.  Device  for  fastening  together  horses  and 
other  animals. 


Complete    Specifications    open    to    Public  Inspection 
before  Acceptance  under  the  Patents  Act,  1901. 

1904. 

24773  BRATJNINGER.  Lace  fastening  arrangements  tot 
boots,  shoes,  gaiters,  gloves,  laced  bodices,  and  the 
like. 

1905. 

3366    HEEEICK.    Traction  attachments  for  vehicles. 
3612    JENSEN.    Music-leaf  turner. 
5891    MANAHAN.  Bottles. 

0641a    VINCENT.    Apparatus  for  setting  the  clinching  beads 

in  a  pneumatic  tyre. 
7691    KLENK  &  FINK.    Beer  boxes. 

7807  DELHOTEL.  Process  and  apparatus  for  regaining 
the  benzine  employed  for  cleaning  fabrics. 

9114  VALENTINEE.  Manufacture  of  salicylic  acid  methy- 
lene acetat». 

951 3    FEIED.  KEUPP  AKT.-GES.    Cooling  devices  for  the 

piston  rods  of  gas  engines  . 
10201    CHEMISCHE  FABRIK  VON  HEYDEN  AKT.-GES. 

Manufacture  of  guanyl  dialkyl  barbituric  acids. 
11691    TIMMS  &  TIMMS.    Car  couplings. 
13456    WAEEEN.    Feed  racks  and  mangers. 
13601    SOC.  JULES  &  CIE.  &  RAVERAT.    Process  for  the 

recovery  of  ether  vapours. 
13841    VALSTROM  &  LARSON.    Emery  sticks. 
14111    TURNER.    Pressure-reducing  valve  or  regulator. 
14161    TRAUBE.    Process  for  producing  dialkyl-malonylurea. 
14316    METTLER.     Manufacture   of  aromatic  alcohols  and 

ethers  by  the  reduction  of  aromatic  esters. 
14324    BEVINGTON.  Wheels. 
14384    EUSBY.    Tumbling  barrels. 

14396  ENGELS.  Process  and  means  for  closing  or  capsuling 
bottles,  cans,  and  the  like. 

14405  GASMOTOEEN-FABEIK  DEUTZ.  Process  for  the 
production  of  motor  fluid  for  gas  turbines  for  bitu- 
minous coal. 

14440  GEANT.    Combined  window  blind  and  curtain  fixture. 

14441  WHITAKEE,  jun.,  &  WASS.    Means  for  suspending 

and  sustaining  electric  lamps  and  the  like  at  any 
desired  height. 

14480  NITEITFABEIK  G.  m.  b.  H.  Process  for  mordanting 
wool. 

14486  GASMOTOREN-FABRIK  DEUTZ.  Method  of  regulat- 
ing turbines  working  with  combustible  gases  and 
steam. 

14519    SMALL.    Method  of .  producing  top  lifts. 

14567    ALLGEMEINE   ELEKTEICITATS-GES.    Methods  oJ 

regulating     alternating-current      dynamo  electric 

machines. 

14572  DE  LAVAL.  Processes  for  obtaining  a  violent  chemical 
action  between  materials  and  in  apparatus  therefor. 

14618  NUTH  &  RUEGG.  Process  for  the  preparation  of  new 
raw  materials  and  of  new  azo-dyestuffs. 

14680    LORENZ.    Wire-drawing  machine. 

14770    GEN  TILL    Telegraphic  instruments  and  the  like. 

14806    DELASSUE.    Gas  motors. 
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IMPORTANT    BRITISH    RAILWAY  LOCO- 
MOTIVE DEVELOPMENT. 

It  may  be  remembered  that,  presiding  at  the  half-yearly 
ordinary  general  meeting  of  the  shareholders  of  the  Great 
Pforthern  Railway  Company,  held  in  February,  1904, 
Lord  Allerton,  the  chairman  of  the  directorate,  in  the 
course  of  some  remarks  upon  locomotive  expenditure, 
stated  that  although  the  directorate  were  fully  aware  that 
their  locomotives  were  well  abreast  of  the  times,  their 
locomotive  engineer  (Mr.  Ivatt)  was  not  quite  satisfied, 
and  the  directorate,  and  also  Mr.  Ivatt,  were  very  anxious 
not  to  lose  any  opportunity  of  testing  in  every  way  the 
best  that  was  available,  and,  acting  upon  Mr.  Ivatt 's 
suggestion,  they  were  then  about  to  issue  invitations  to 
locomotive  builders,  specifying  the  duty  to  be  done,  and 
asking  them  to  build  engines,  compound  or  otherwise,  for 
trial  on  the  Great  Northern.  In  accordance  with  this 
decision  of  the  Great  Northern  directorate,  a  contract  was, 
towards  the  end  of  last  year,  placed  with  the  Vulcan 
Foundry  Limited,  of  Newton-le-Willows,  Lancashire,  for 
a  four-cylinder  balanced  compound  locomotive,  to  be  built 
from  the  designs  submitted  by  them. 

The  locomotive  has  quite  recently  been  completed,  and 
the  writer  is  indebted  to  the  courtesy  of  the  builders  for 
the  accompanying  diagram  and  photographs  illustrating 
this  powerful  type  of  express  engine.  As  will  be  seen  from 
the  accompanying  diagram,  the  engine  is  of  somewhat 
unusual  dimensions,  being  not  only  the  largest,  but  the 
heaviest  locomotive  of  this  type  ever  built  in  (heat 
Britain  for  service  on  a  British  railway.  The  high-pressure 
cylinders  are  14  in.  diameter,  with  a  stroke  of  26  in., 
whilst  the  low-pressure  cylinders  are  23  in.  diameter,  with 
a  stroke  of  lGin.  The  bogie  wheels  are  3  ft.  2  in.  in 
diameter,  the  driving  wheels  are  6  ft.  8  in.,  and  the  trailing 
wheels  3  ft.  8  in.  diameter,  the  total  wheel  base  of  the 
engine  being  28  ft.  3  in.  The  boiler  barrel  is  11  ft.  11  in. 
in  length,  with  an  outside  diameter  of  5  ft.  1§  in.,  its  centre 
line  being  8  ft.  10  in.  above  rail  level.  The  working 
pressure  is  2001b.  per  square  inch,  and  the  heating  surface 


firebox  has  a  length  of  10  ft.,  and  its  height,  as  also  that 
of  the  engine  cab,  has  been  restricted  on  account  of  the 


Great  Northern  Railway  Locomotive.    View  of  Front  End. 

smoke  troughs  in  the  running  sheds,  and  also  the  coaling 
platforms,  and  for  these  reasons  a  Belpaire  pattern  firebox. 


GREAT  NORTHERN  RAILWAY  COMPOUND  LOCOMOTIVE,  BUILT  BY  MESSRS.  THE  VULCAN  FOUNDRY  LTD.,  NEWTON-LE-WILLOWS. 

2,5H  square  feet,  to  which  the  tubes  ("  Serve  "  steel)  :  as  had  originally  been  designed  for  this  locomotive,  could 
contribute  2,344  square  feet  and  the  firebox  the  remaining  not  be  used.  The  engine  is  fitted  with  the  Vulcan  patent 
170  square  feet.    The  grate  area  is  31  square  feet.    The   j   starting  valve,   which   is   designed   for  the   purpose  of 
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admitting  steam  at  a  reduced  pressure  to  the  receiver  at 
starting.  The  Vulcan  patent  screw  reversing  gear,  which 
has  heen  specially  arranged  for  compound  locomotives,  but 


which  is  equally  applicable  for  compound  engines  generally, 
has  also  been  fitted.  This  gear  is  designed  so  as  to  permit 
the  cut-off  in  one  cylinder,  or  set  of  cylinders,  to  be  varied 


independently  of  that  in  the  other.  This  ensures  that  the 
expansion  shall  be  reasonably  shared  between  the  cylinders, 
and  prevents  undue  rise  of  pressure  in  the  receiver,  with 
the  resulting  excessive  stresses  on  the  low-pressure  piston. 
The  motion  may  be  reversed  from  any  position  in  one  gear 
to  the  corresponding  one  in  the  other  by  moving  one 
handle,  and  there  is  no  possibility  of  jamming  the  screw, 
as  in  some  of  the  other  arrangements  now  in  use. 

The  leading  bogie,  as  also  the  trailing-wheel  arrange- 
ment, are  of  the  Great  Northern  standard  patterns.  In 
running  order  the  engine  (exclusive  of  its  tender)  weighed, 


Great  Northern  Bailway  Locomotive.    View  in  Cab 


as  originally  designed,  72  tons,  but  this  was  subsequently 
reduced  to  71  tons,  distributed :  On  the  bogie,  20  tons 
5  cwt. ;  on  each  of  the  driving  axles,  18  tons  10  cwt. 
(this.being  the  maximum  permitted  on  the  G.N.R.);  ami 
on  the  trailing  wheels,  13  tons  15  cwt.  The  tender  weighs 
40  tons  18  cwt.,  and  runs  upon  six  wheels,  each  4  ft.  2  in. 
in  diameter,  and  has  a  space  for  5  tons  of  coal,  and  a 
capacity  for  3,670  gallons  of  water.  In  running  order, 
therefore,  the  total  weight  of  the  engine  and  tender  is 
111  tons  18  cwt.  Its  total  length  over  buffers  is  58ft. 
1 0 J  in.,  and  the  height  from  rail  level  to  top  of  chimney 
is  13  ft.  4  in. 


The  Marquess  of  Londonderry.  K.G..  President  of  the  Board  of 
Education,  has  appointed  Mr.  S.  Herbert  Cox  to  the  professor- 
ship of  mining  at  the  Eoyal  School  of  Mines,  South  Kensington, 
vacant  on  the  death  of  Sir  Clement  de  Neve  Foster.  In  view  of 
the  changes  in  organisation  that  may  be  found  desirable  in  the 
Royal  College  of  Science  and  the  Royal  School  of  Mines  after 
the  completion  of  the  investigations  now  in  progress  by  the 
Departmental  Committee,  it  has  been  thought  best  to  make  this 
appointment  a  temporary  one. 
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A  NEW  PROCESS  FOR  THE  MANUFACTURE 
OF  COPPER  SHEETS,  TUBES,  AND  WIRE. 

By  Sherard  Cowper-Coles. 

Many  changes  in  the  methods  adopted  for  the  production 
of  .sheets,  tubes,  etc.,  in  copper  have  taken  place,  particu- 
larly on  account  of  the  demand  by  the  manufacturers  of 
electrical  plant  and  machinery  for  high-grade  material. 
In  this  connection  Mr.  Cowper-Coles.  has  played  an 
important  part,  and  no  further  introduction  is  therefore 
necessary  in  devoting  some  space  to  his  paper,  recently 
given  before  the  Faraday  Society,  and  subsequently  revised 
for  us  by  the  author. 

It  has  been  the  aim  of  electro-metallurgists  ever  since 
copper  refining  was  introduced  by  Messrs.  Elkington  in 
the  year  1869  to  increase  the  rate  at  which  copper  can 
be  deposited  in  a  smooth  form  without  any  large  increase 
in  the  voltage.  The  current  density  employed  in  electro- 
lytic refineries  has  been  gradually  increased  from  about 
8  to  10  amperes,  as  employed  by  Messrs.  Elkington  and 
Elliott  at  Birmingham,  to  20  amperes  per  square  foot, 
as  at  present  employed  at  the  Anaconda  works  ;  the  current 
density  will,  no  doubt,  be  further  increased  in  electrolytic 
refining  plants  in  the  near  future. 


Fio.  1.  — Wilde's  Apparatus  for  Coppering  Calico  Rollers. 

It  has  been  argued  by  several  writers  that  16  or  17 
amperes  per  square  foot  is  the  economical  limit,  and  that 
beyond  this  limit  an  increase  of  current  density  means  an 
increased  expenditure  in  fuel,  but  these  writers  make  no 
adequate  allowance  for  the  saving  effected  by  the  more 
rapid  treatment"  of  the  copper,  and  consequently  the  great!}' 
reduced  amount  of  copper  under  treatment  and  the  interest 
on  capital  expenditure  that  is,  saved.  The  table  given  is 
the  comparative  data  of  current  density  employed  at 
various  copper-refining  works,  compiled  from  Ulke's  book 
on  "  Electrolytic  Copper  Refining." 

Various  attempts  have  been  made  from  time  to  time 
to  further  increase  the  current  density  by  using  mechanical 
means  for  keeping  the  copper  from  getting  rough  by 
rubbing  down  or  smoothing  the  raised  portions.  The 


various  processes  for  accomplishing  this  end  may  be 
classified  under  five  headings  :  — 

(1)  Revolving  or  moving  the  cathode. 

(2)  Burnishing  the  copper  during  deposition. 

(3)  Insulating  the  excrescences  or  growths  on  the  copper, 

so  as  to  prevent  further  increase. 
(•4)  Rapid  circulation  of  the  electrolyte. 
(5)  Revolving  the  cathode  at  a  critical  speed  (centrifugal 

process). 


Figs.  2  and  S.  -  Cotswortli's  Apparatus  for  Coppering  Calieo  Rollers. 

Under  Class  (1)  may.be  mentioned  the  process  of  Wilde, 
which  lias  for  its  object  the  deposition  of  copper  on  iron 
mils  f<jr  printing  purposes,  and  patented  in  the  year  187"). 


Fig.  4.— Wylie  and  Grant's  Apparatus. 

Fig.  1  represents  the  apparatus  employed ;  the  cathode  is 
revolved  slowly,  the  anodes  being  made  from  copper  tubes. 
In  this  way  an  evenness  of  deposit  is  obtained  over  the 
whole  surface ;  uniform  along  the  length  of  the  roller,  b}' 
reason  of  the  motion  imparted  to  the  solution,  which 
maintains  an  equal  density  of  solution  throughout;  and 
uniform  as  to  its  diameter,  because  the  rotation  constantly 
brings  fresh  surfaces  opposite  the  anodes.  Additional 
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means  for  securing  a  thorough  mixture  are  employed  by 
attaching  a  small  propeller  blade  to  a  shaft  run  by  the 
same  machinery  that  actuates  the  cathodes.  The  object 
of  rotating  the  cathode  is  to  help  keep  the  electrolyte 
circulated,  and  to  ensure  an  even  corrosion  of  the  anode 
and  an  even  deposit  of  copper  on  the  cathode.  The  relative 
position  of  the  cathode  and  the  anode  is  altered  from  time 
to  time  by  giving  the  nuts  holding  the  anodes  a  fraction 
of  a  turn.  The  current  density  employed  is  comparatively 
low;  the  operation  requires  many  days.  Figs.  2  and  3 
show  Ootsworth's  apparatus,  and  tig.  4  Wylie  and  Grant's. 
The  former  is  very  similar  to  Wilde's  apparatus,  the  chief 


current  used  is  from  35  to  40  amperes  per  square  foot  of 
cathode  area;  the  voltage  required  is  about  T6  per  vat. 
Tubes  are  deposited  12  ft.  in  length  and  16  in.  diameter 
and  |  in.  thick  ;  these  are  longitudinally  cut  and  opened 
to  form  sheets. 

Figs.  6  and  7  show  the  construction  of  the  apparatus  ; 
the  mandrel  is  revolved  in  a  horizontal  position,  and  about 
two-thirds  of  it  is  immersed  in  the  electrolyte,  and  the 
sheepskin  burnisher  A  is  caused  to  travel  the  whole  length 
of  the  mandrel  by  means  of  the  mechanism  shown  in  the 
illustration.  It  was  found  that  if  a  fixed  path  of  recipro- 
cation be  followed  by  the  membranes  or  burnishers  at  the 


Fig  5.— ELMORE'S  PROCESS. 


difference  in  the  latter  being  that  both  anode  and  cathode 
are  rotated.  The  apparatus  consists  of  a  vertical  central 
rotating  anode  C,  the  iron  rollers  to  be  coated  (B)  rotates 
on  their  own  axes  by  means  of  the  gearing  shown  in  the 
illustration,  and  are  also  caused  to  revolve  round  the 
central  anode. 

Class  (2). — Burnishing  the  copper  during  electro-deposi- 
tion is  the  process  employed  at  the  factories  worked  under 
the  Elmore  process.  The  burnishers  are  of  agate ;  the 
mechanical  arrangement  for  operating  them  is  shown  in 
fig.  5  ;  the  usual  current  density  being  under  20  per  square 
foot,  and  the  voltage  at  the  electrodes  from  0'5  to  1  volt. 
A  4  in.  mandrel  is  revolved  at  about  30  revolutions  per 
minute.- 


points  where  the  reversal  of  motion  takes  place,  rings 
are  produced  upon  the  cathode.  To  overcome  this  defect 
the  point  of  reversal  is  gradually  shifted,  first  to  the  right 
and  then  to  the  left,  by  means  of  a  suitable  worm  wheel 
and  gearing.  B  and  C  are  perforated  jdates,  which  are 
shaped  to  the  contour  of  the  cathode,  and  between  which 
the  anode  metal  is  placed. 

Glass  (I/.). — Electro-metallurgists  have  known  for- a  con- 
siderable time  that  the  rate  of  electro-deposition  can  be 
greatly  increased  by  rapidly  circulating  the  electrolyte  -or 
by  impinging  or  injecting  the  electrolyte  against  the 
cathode.  One  distinct  advantage  in  the  use  of  the  jets 
is  obviously  to  be  found  in  the  certainty  that  the  electro- 
lyte at  the  surface  of  the  cathode  is  constantly  and 


Ftos.  6  aiid  7.— DUMOULIN'S  APPARATUS,  TYPICAL  OP  THE  INsULATING  PROCESS. 


Glass  (3). — Insulating  the  excrescences  or  growths  on 
the  deposited  tubes  is  the  process  in  which  a  sheepskin 
burnisher  is  substituted  for  an  agate  one,  smooth  deposits 
being  obtained  by  the  application  of  an  insulating  coating 
to  the  inequalities  on  the  surface.  The  sheepskin 
impregnators,  which  move  over  the  surface  of  the  metal, 
coat  all  projecting  parts  with  a  thin  film  of  animal  fat, 
which  hinders  further  deposition  until  tine  surrounding 
depressions  have  been  raised  to  the  common  level.  In 
later  patents  impregnators  are  mentioned  composed  of 
organic,  gelatinous,  or  albuminous  matter,  free  from 
excess  of  grease,  rendered  insoluble  by  treatment  with 
bichromate,  or  the  softening  of  the  albuminous  or 
gelatinous  constituents  of  the  impregnators  is  prevented 
by  soaking  them  with  a  solution  of  formic  aldehyde.  It 
is  claimed  for  impregnators  so  treated  that  they  may  be 
employed  with  equal  facility  in  a  hot  or  cold  bath.  The 


thoroughly  renewed,  so  that  a  much  greater  current  density 
may  be  employed  than  would  otherwise  be  possible,  and 
it  has  the  advantage  over  processes  using  a  mechanical 
burnisher  that  there  is  not  the  same  tendency  for  the 
copper  to  be  deposited  in  layers.  Swan  has  experimented 
with  impinging  jets  on  revolving  cathodes,  and  Elmore, 
in  the  year  1886,  took  out  a  patent  in  which  he  describes 
a  process  for  depositing  copper  on  revolving  discs,  the 
copper  being  consolidated  by  means  of  burnishers,  and  the 
electrolytic  liquid  forced  against  the  surfaces  of  the 
cathodes,  so  as  to  remove  bubbles  of  gas,  perforated  pipes 
being  provided  for  the  purpose  between  the  cathodes. 

Thofehrn  in  1893  introduced  a  method  of  depositing 
copper  under  the  influence  of  impinging  jets.  The  copper 
was  deposited  upon  a  long  hollow  cylindrical  cathode  8  ft. 
(2  4383  metres)  long,  and  3  ft.  (91 '44  cm.)  in  diameter, 
which  was  immersed  in  the  electrolyte  and  revolved  ai  a 
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low  speed,  whilst  the  cupper  was  deposited  upon  it  with 
a  current  density  of  50  to  100  amperes  per  square  foot 
(9*29  dcm.).  During  the  time  of  depositing  numerous  jets 
of  the  electrolyte  were  caused  to  play  under  pressure  upon 
the  surface  of  the  cylinder.  (See  illustration  8,  tigs.  1  and  2  of 
which  illustrate  his  system  of  depositing  copper  on  revolving- 
cathodes,  and  figs.  3  and  4  on  stationary  cathodes,  the 
anodes  being  common  converter  pig,  shot,  or  scrap  copper.) 
It  was  claimed  for  this  process  that  the  crystals  of  copper 
were  deposited  in  the  form  of  microscopic  octagonal  hair- 
like filaments,  which  become  felted  and  compressed  by  the 
jets  of  liquid ;  and  that  the  cylinders  of  copper,  when 
they  had  been  deposited  an  inch  thick,  and  been  detached 
from  the  cathode  cylinders,  could  be  rolled  direct.  It  has 
also  been  claimed  that  the  wires  produced  by  this  process 
were  over  15  per  cent  stronger  than  those  prepared  by 
the  old  electrolytic  refining  process,  followed  by  casting, 
rolling,  and  drawing,  and  that  the  expense  of  such  an 
electric  refining  of  the  metal  to  produce  the  bars  required 
for  the  rolling  or  wire-drawing  mill  was  16  dollars  (£3  6s.) 
per  ton.  It  is  generally  understood  that  this  process, 
which  was  tried  by  the  Anaconda  Copper  Refining  Co., 
has  been  abandoned. 


THE  SUPPLY  OF  ELECTRICITY  IN  IN- 
DUSTRIAL AREAS  FROM  A  MUNICIPAL 
POINT  OF  VIEW.* 

By  Councillor  William  Hodgson, 
Deputy  Chairman  of  Salford  Corporation  Electricity  Committee. 

In  the  compilation  of  any  up-to-date  issue  of  an  encyclopaedia, 
the  article  under  the  title  "  Electricity  "  will  require  a  very 
lengthy,  technical,  and  comprehensive  description  to  convey 
fully  the  varied  uses,  recent  developments,  and  capabilities  of 
th:s  subtle  force.  Those  interested  have  only  to  compare  the 
heading  under  "  Electricity  "  in  the  "  Encyclopaedia  Britannica  " 
recently  rerjrinted  by  the  Times,  to  note  the  very  great  and 
rapid  changes  which  have  taken  place  since  1879,  before 
which  year  the  electrical  industry  was  unknown.  The  unpre- 
cedented and  striking- progress  made  in  twenty-five  years  in  what 
may  be  called  "  commercial  electricity  "  has  been  very  marked 
and  significant,  a  progress  much  more  rapid  and  extensive  than 
has  been  accomplished  by  any  previous  engineering  or  scientific 
change,  not  excepting  even  the  great  invention  and  introduction 
of  the  steam  engine  of  a  century  ago,  which  produced  such  a 
complete  revolution  in  the  commercial  and  manufacturing 
industries  of  this  and  other  countries. 

To  this  very  prouounced  and  momentous  change  and  the  far- 
reaching  and  important  effect  it  has  and  will  have  upon 
municipal  electrical  undertakings  may  be  attributed  the  appear- 
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P.O.  S. — THOFEH RX'S  APPARATUS. 


Graham  patented  an  apparatus  in  18%,  in  which  the 
electrolyte  is  discharged  on  to  flat  cathode  surfaces  by 
means  of  jets,  preferably  from  circular  orifices,  but  when 
depositing  on  a  cylinder  the  jets  take  the  form  of  slits  at 
right  angles  to  the  axle  of  the  cylinder.  The  copper 
anodes,  which  have  surfaces  eight  or  nine  times  greater 
than  that  upon  which  the  deposit  is  to  take  place  are  in  a 
spiral,  gridlike,  or  corrugated  form.  The  edges  of  the 
cathode  are  in  all  cases  protected  by  a  shield  of  vulcanite 
to  prevent  irregular  deposits  on  the  edges.  According  to 
his  specification  a  nearly  saturated  solution  of  copper 
sulphate  containing  5  oz.  (14175  grms.)  of  strong 
sulphuric  acid  per  cubic  foot  (28  311  deni.)  of  water  is  used 
as  electrolyte,  and  is  stored  in  reservoirs  placed  at  a  height 
of  from  1  ft.  to  2  ft.  (30  48  cm.  to  60-96cm.)  above  the 
electrolytic  tanks;  thence  it  is  conveyed  to  \  in.  (0'95  cm.) 
jets,  that  deliver  it  in  a  stream  upon  the  surface  of  the 
cathodes,  which  are  placed  at  a  distance  of  1  in.  (2'54cm.) 
from  the  orifices  of  the  jets.  It  is  stated  that  a  current 
of  300  amperes  per  square  foot  (9'29  sq.  dcm.)  may  be 
employed  with  safety  at  all  points  within  the  sphere  of 
influence  of  the  jets ;  beyond  this  area  it  is  obvious  that 
the  deposit  would  be  pulverulent  and  useless.  The  radius 
of  the  protected  area  was  found  to  be  5  in.  (12'7cm.),  so 
the  number  and  disposition  of  the  jets  employed  must  be 
arranged  accordingly. 

(To  be  continued.) 


anee  of  this  paper.  If  it  is  the  means  of  creating  increased 
interest  by  all  concerned  and  of  assisting  them  in  dealing  with 
the  important  issues  involved,  the  author  will  be  well  repaid. 

Electric  tramways  and  railways  are  recent  illustrations  of  the 
practical  application  of  electricity,  but  their  advent  is  only  of 
minor  importance  compared  with  the  "upheaving"  throughout 
the  world  which  the  extensive,  varied  commercial,  and  industrial 
use  of  electric  power  is  now  forcing  into  prominence. 

Electricity  is  now  generally  acknowledged  to  be  the  most 
controllable  and  versatile  form  of  energy  yet  discovered  by  man. 
The  near  future  will  demand  a  supply  of  cheap  electric  power 
to  be  available  whenever  and  wherever  it  is  wanted,  and  whilst 
making  no  attempt  at  prophesying,  the  author  is  strongly  of  the 
opinion  that  the  direct  use  of  steam  power  will  wane  and  become 
in  a  few  years  probably  as  "  ancient"  as  water  mills  are  now. 

It  is  this  new  and  unforeseen  condition  of  things,  coupled  with 
the  clearly  demonstrated  and  increasing  demand  (and  to  wliicli 
there  seems  no  limit)  of  lecent  years  for  electricity  for  all 
purposes,  which  puts  additional  responsibility  upon  the  com- 
mittee entrusted  with  the  carrying  out  of  the  electricity  "  order  " 
of  municipalities,  which  have  already  undertaken  the  generation, 
supply,  and  distribution  of  electricity  for  light  and  power  to 
private  consumers,  and  energy  for  their  tramways,  and  they 
must,  therefore,  give  it  the  careful  thought  aiicf  consideration 
it  demands. 

Experience  has  already  shown  that  even  in  so  short  a  time 
most  committees  are  finding  themselves  compelled  by  these 
changes  which  have  been  forced  upon  them  to  decide — if  their 
undertaking  is  to  be  of  a  progressive  nature  and  having  regard 
to  the  size  and  capacity  of  plant  already  installed,  which  in 

*  Paper  read  at  the  Tenth  Annual  Convention  of  the  Incorporated  Municipal 
Electrical  Association,  Edinburgh. 
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c. use  que  nee  of  s'.eady  and  increasing  demand  is  rapidly  approach- 
ing its  maximum  output — whether  a  further  extension  on  a 
comprehensive  scale  of  such  plaut  or  works  is  desirable. 

To  arrive  at  a  sound  conclusion  the  members  of  the  com- 
mittee are  called  upon  to  consider,  not  only  their  direct 
responsibility  to  carry  out  the  "order"  for  their  corporation 
to  supply  electricity  within  the  area  named,  and  in  accordance 
with  the  general  conditions  of  such  "  order,"  but  whether  they — 
as  representing  for  the  time  being  the  general  body  of  rate- 
payers, who  rind  the  capital  and  whose  pockets  are  affected,  and 
who  are  seriously  concerned  in  both  present  and  future  prospects — 
should  encourage  and  promote  a  further  and  increased  appli- 
cation and  development  of  electricity  for  all  industrial  demands. 
They  must  also  guard  against  what  seems  to  be  the  tendency 
of  the  present  time,  viz.,  to  unduly  increase  municipal  liabilities, 
by  taking  that  any  scheme  or  extension  '  they  recommend 
for  adoption  shall  not  only  have  full  consideration,  but  that 
there  must  be  some  reasonable  prospect  of  an  adequate  return 
from  such  outlay,  and  that  it  will  not  become  an  additional 
charge  upon  the  already  overburdened  ratepayers. 

It  is  obvious  that  engineering,  commercial,  and  financial  policy 
enter  into  the  question,  and  each  in  turn  must  have  full  con- 
sideration by  committees  when  determining  conclusively  a  sound 
future  line  of  actiou,  upon  which  so  much  depends. 

Electricity  works  are  not  now  placed  under  the  category  of 
"scientific  experiments."  They  have  entered  into  the  running 
of  commercial  enterprises,  and  the  first  consideration  now  is 
whether  they  can  be  successful  from  what  is  called  a  "  business  " 
or  "  will-it-pay  "  standpoint,  which,  after  all,  is  of  paramount 
importance,  and  any  new  development  or  extension  will  have 
to  answer  this  test. 

The  engineering,  scientific,  and  technical  section  of  the  under- 
taking must  act  in  harmony  and  sympathy  with,  and  to  a  large 
extent  be  controlled  by,  enforced  commercial  and  financial  con- 
siderations, these  two  latter  being  often  by  their  supreme  import- 
ance placed  in  front  of  engineering  achievements. 

It  is  universally  admitted  that  the  use  of  electricity  for  almost 
all  purposes  has  made  enormous  advances  in  recent  years,  and 
there  is  no  sign  of  the  rate  of  progress  slackening.  In  fact,  this 
admission,  so  very  apparent,  along  with  definite  and  conclusive 
figures  which  could  be  given  if  necessary,  declares  undoubtedly 
in  favour  of  its  still  increasing  extension.  The  electrical  world 
seems  to  have  entered  upon  a  new  and  vigorous  phase,  opening 
up  new  possibilities  and  imposing  new  or  altered  conditions,  and 
it  is  incumbent  upon  those  resrjonsible  to  realise  and  grasp 
intelligently  the  new  state  of  things,  and  to  lay  themselves  out 
for  coping  with  this  new  but  pronounced  demand,  by  either 
adding  to  their  present  stations  or  making  provision  for  others 
on  the  most  economic  "  up-to-date "  lines.  These  conditions 
being  acknowledged,  tfie  committee  having  charge  of  this 
important  branch  of  municipal  work  cannot  assume  a  passive 
indifference  and,  Mieawber-like,  wait  for  "something  turning 
up."  They  must  perforce  also  take  seriously  into  their  notice 
the  fact  that  recent  events  are  revealing  the  tendency  of  bringing 
into  being  large  power  companies  in  different  parts  of  the 
country  with  practically  unlimited  capital,  whose  schemes  involve 
the  putting  down  of  immense  plant  with  the  object  of  supplying 
current  for  all  purposes  chea2oly  in  manufacturing  and  residential 
districts.  These  power  companies,  covering  vast  areas,  are  now 
in  evidence,  and  have  in  some  cases  commenced  operations,  and 
they  are  offering  prices  for  a  combined  lighting  and  power  supply 
such  as  the  municipalities  have  not  even  thought  of;  for  instance, 
in  the  neighbourhood  of  Manchester,  contracts  are  being  made 
by  a  power  company  at  prices  varying  between  jd.  and  fd.  per 
unit.  There  are  also  other  projected  companies  now  seeking 
Parliamentary  powers  to  supply  in  areas  already  covered  by 
"  orders  "  granted  to  municipal  authorities. 

With  these  facts  before  them,  and  having  in  view  the  prospect 
of  competition,  electricity  committees  would  be  unwise  in  adopt- 
ing a  "  dog-in-the-manger "  policy;  they  must  now  face  the 
situation  imposed  upon  them  and  act  in  and  for  the  interests  of 
their  constituents,  and  at  the  same  time  arrive  at  a  clear  and 
definite  policy  for  future  working. 

It  must  be  borne  in  mind  that  in  order  to  obtain  consumers, 
the  power  companies  have  frequently  to  transmit  their  power 
several  miles,  involving  heavy  capital  outlay  on  cables,  and  an 
appreciable  maintenance  charge.  If  the  power  companies  can 
afford  to  supply  at  the  low  figure  mentioned  in  spite  of  the 
distance  over  which  the  power  has  to  be  transmitted,  surely 
the  municipalities  with  the  demand  for  energy  at  their  very 
door  can  do  so   even  better. 

What,  then,  is  the  reason  that  municipalities  have  not  yet 
lieen  in  a  position  to  offer  the  low  rates  for  power  such  as  the 
power  companies  are  now  contracting  for?  The  answer  seems  to 
be  two-fold  :  — 

(a)  They  have  not  realised  the.  possibilities  of  power  supply 
on  a  large'  scale,  and  are  consequently  not  prepared  for  it. 

(//)  They  have  hitherto  hesitated  to  lay  out  the  lirge  sums  of 
money  required  for  adequately  dealing  with  the  problem. 

With  regard  to  the  first  reason,  it  is  now  evident  that  there 
is  a  demand  for  cheap  electrical  power  and  that  the  demand  can 


be  met  and  consumers  supplied  at  a  reasonable  profit  from  power 
stations  designed  on  broad  lines,  but  with  strict  regard  to 
economy  in  both  buildings  and  equipment.  Such  a  station  would 
probably  be  designed  for  high  voltage  plant  on  account  of  the 
heavy  powers  to  be  dealt  with,  but  it  would  work  economically  in 
conjunction  with  a  low-tension  station,  such  as  is  usually  found  in 
most  industrial  areas.  It  would  probably  be  possible  to  shut 
down  the  power  station  altogether  during  certain  hours  of  the 
night,  the  supply  being  maintained  from  the  low-tension  station. 

In  the  next  place,  with  regard  to  the  financial  problem  involved 
in  a  general  power  supply,  the  Legislature  has  placed  upon 
corporations  certain  clearly  defined  responsibilities;  in  fact, 
in  their  areas  they  have,  generally  speaking,  been  given  "  for 
better  or  for  worse"  a  monopoly  of  the  supply  of  electrical 
energy.  It  is  therefore  the  duty  of  municipalities  to  see  that  the 
privileges  and  advantages  which  the  power  companies  are 
offering  the  country  districts  are  available  also  for  town  areas; 
in  other  words,  the  municipalities,  having  been  given  a  mono- 
poly within  their  area  of  the  public  supply  of  electricity,  are 
bound  to  undertake  the  supply  of  power  on  a  sufficiently  liberal 
scale  to  ensure  the  town  manufacturers,  often  large  ratepayers 
and  employers  of  labour,  the  same  facilities  as  will  shortly  be 
available  in  the  country,  and  should  they  fail  in  their  duty  in 
this  respect,  they  must  not  be  surprised  if  the  Legislature  cur- 
tails the  present  monopoly,  and  grants  to  power  companies  the 
rights  to  supply  power  to  users  in  municipal  areas. 

Large  towns,  probably  towns  of  100,000  inhabitants  and 
upwards,  can  undoubtedly  deal  with  the  problem  themselves  in  a 
highly  economical  manner,  but  it  is  quite  possible  that  small 
towns  may  find  it  advisable  to  take  power  in  bulk  from  a  power 
company,  but  local  conditions  may  largely  enter  into  the 
question,  and  must  be  carefully  considered  in  each  case. 

It  must  not  be  overlooked,  and  may  at  once  be  conceded,  that 
ratepayers  requiring  power  have  also  rights  and  privileges  which 
must  be  recognised  and  ought  not  to  be  set  aside,  and 
municipalities  should  learn  that  it  is  inexpedient  to  stand 
between  such  ratepayers  and  a  cheap  supply  of  electricity  for 
power  purposes,  which  would  probably  mean  the  increased 
development  of  the  district.  This  fact  ought  to  induce  them  to 
adopt  a  sound  progressive  policy,  or  give  facilities  to  a  power 
company  to  pjrovide  what  they  are  either  unwilling  or  unable  to 
furnish — i.e.,  electrical  power  at  the  lowest  rates. 

Municipalities  have  many  advantages  over  companies.  They 
have  compact  areas,  goodwill,  financial  strength,  and  the 
necessary  Parliamentary  powers;  all  that  is  required  is  for 
them  to  meet  the  exigencies  of  the  situation  and  cater  for  the 
demand  which  has  undoubtedly  arisen ;  failing  the  adoption  of 
this  course,  it  is  their  duty  to  assist  and  not  prevent  others,  who 
are  prepared  to  do  so,  from  carrying  out  the  work. 

With  plant  rapidly  approaching  its  full  capacity,  electricity 
committees  are  now,  therefore,  faced  with  the  question,  and 
must  answer  it — Is  new  additional  plant  to  be  put  down  by  them 
with  a  view  to  affording  manufacturers  a  cheap  supply  of 
electrical  power,  with  a  probable  small  margin  of  profit  to  the 
corporation,  or  is  the  alternative  to  be  adopted,  viz.,  to  main- 
tain the  present  comparatively  high  price  of  current,  with  its 
tendency  to  discourage  large  consumers  and  so  render  further 
extensions  unnecessary,  or,  in  other  words,  contribute  to  their 
own  extinction?  The  author  has  no  doubt  that  the  right 
decision  of  the  committee  would  be  to  answer  the  question  in 
the  affirmative,  and  determine  upon  a  progressive  policy. 

The  trend  of  financial,  expert,  and  progressive  opinion  is  to 
make  or  produce  electricity  so  cheap  that  no  one  will  be  able 
to  do  without  it.  This  may  be  a  high  and  laudable  ambition,  but 
if  that  aspiration  can  only  be  realised,  we  cannot  tell  what 
advantages  it  may  bring  to  both  industrial  and  residential  areas. 

It  is  "more  than  an  aspiration,  it  is  a  probability,  and  its 
accomplishment  would  mean  the  providing  of  cheap  power  for 
trains,  as  well  as  trams;  it  would  operate  docks  and  canals;  it 
would  dispense  ■with  the  unsightly  tall  factory  and  works 
chimneys,  for  ever  belching  forth  dense  black  smoke;  it  would 
shut  down  the  thousands  of  chimneys  of  dwelling  houses  through 
which  the  air-polluting  domestic  fires  emit  their  poisonous  atmo- 
sphere, and  which  are  so  largely  responsible  for  the  fogs  experi- 
enced in  our  large  cities  and  towns;  in  their  place  we  should 
have  cheap  light,  power,  and  heat,  besides  other  apparent  advan- 
tages, the  description  of  which  is  outside  the  scope  of  this  paper. 

In  summarising  the  subject,  the  leading  or  principal  factors 
which  municipalities  are  bound  to  give  their  attention  to  seem 
to  be : — • 

1.  The  demand  on  all  sides  for  cheap  electricity. 

2.  The  recognised  and  acknowledged  use  of  electricity  as  an 
economic  agent  in  the  transmission  of  energy. 

3.  Its  coming  universal  application. 

4.  The  claims  of  their  own  ratepayers. 

5.  The  effect  of  the  new  and  increased  demand  upon  present 
generating  stations. 

0.  The  advent  of  large  power  companies  and  possible  com- 
petition. 

7.  The  course  of  action  of  those  responsible  under  the  new 
conditions. 


August  25,  1905]  THE    PRACTICAL  ENGINEER. 


317 


LITERATURE. 


"  Gas  Engines  and  Producer  G-as  Plants."  By  R.  E. 
Mathot.  Translated  from  the  French  by  W.  B. 
Kaempffert,  with  a  Preface  by  Dugald  Clerk. 
London :  Crosby  Lockwood  and  (Sou,  7,  Stationers' 
Hall  Court,  E.C. 

As  explained  by  Mr.  Clerk  in  the  preface  to  the  book, 
the  author  is  one  who  has  devoted  many  years  to  gas  and 
oil  engine  working,  and  holds  an  exceptional  position  as 
to  knowledge  of  details  and  the  operation  and  testing  of 
this  important  system  of  power  generators.  With  the 
large  development  in  the  manufacture  of  gas  engines  that 
has  taken  place  within  the  last  few  years,  especially  by 
continental  firms,  no  apology  is  needed  for  the  appear- 
ance of  such  a  practical  treatise,  and  every  publication  that 
will  assist  British  firms  to  push  ahead  is  deserving  of 
patronage.  The  present  work  applies  to  moderate-sized 
engines,  as  it  is  proposed  to  devote  a  separate  book  for  the 
more  powerful  types  of  engines.  Chapter  I.  shows  by  an 
illustration  the  comparative  spaces  occupied  by  a  steam 
engines  and  gas  engine  of  equal  power,  and  includes  figures 
of  relative  cost.  After  describing  the  more  usual  four-cycle 
operation,  the  details  of  valve  mechanisms  are  given,  and 
the  various  methods  of  ignition  by  incandescent  tube  and 
the  electric  spark,  followed  by  particulars  of  the  con- 
struction of  the  piston,  cylinder,  and  flywheel,  and  the 
action  of  the  cams,  governors,  starters,  and  other  essential 
p;i its.  The  next  chapter  refers  to  gas  pipes,  dry  and  wet 
meters,  anti-pulsators,  and  the  exhaust  pipe,  leading  up 
to  the  important  subject  of  foundations  and  vibration, 
muffling  of  the  exhaust,  and  the  cooling  arrangements  by 
water  circulation.  A  variety  of  methods  for  lubricating 
the  piston,  crank  shaft,  and  other  parts  are  shown.  This 
portion  of  the  book  concludes  with  a  large  number  of 
hints  and  precautions  to  be  observed  in  starting  and 
stopping  a  gas  engine.  The  next  portion  brings  us  to  the 
utilisation  of  blast  furnace,  coke  oven,  Mond,  and  other 
cheaply  generated  power  gases,  and  the  problems  that 
have  arisen  by  their  adoption.  Many  of  the  leading  types 
of  gas-producer  plants  are  described  and  illustrated, 
including  the  Dowson,  Fichet-Heurtey,  Gardie,  and  several 
wood  and  fibre  plants.  Suction  gas  producers  are  very 
fully  dealt  with,  and  the  special  apparatus — such  as 
scrubbers  and  vaporisers — essential  to  their  use.  In  the 
concluding  chapters  the  author  describes  his  explosion 
recorder,  and  gives  some  useful  particulars  on  the  selection 
of  an  engine  and  details  of  tests  on  gas  engines  using 
producer  gas.  The  book  makes  no  attempt  to  theorise, 
and  is  entirely  limited  to  the  installation,  operation,  and 
testing  of  these  engines.  It  is  clearly  written,  well  illus- 
trated, and  destined  to  create  a  wide  demand. 


"A  Guide  to  Standard  Screw  Threads  and  Twist  Drills 
(Small  Sizes)."      By  George  Gentry.      The  Model 
Engineer  Series,  No.  27.    London:  Percival  Marshall 
and  Co.,  2C-29,  Poppin's  Court,  Fleet  Street,  E.C. 
Evert  engineer,   and  particularly   the  mechanician,  in 
whatever  branch  of  work  he  is  engaged,  has  doubtless  some 
time  or  other  come  across  small  screw  threads  that  did 
not  agree  witli  his  tackle.     Efforts  have  been  made  to 
reduce  the  systems  down  to  standard  threads,  with  more 
or  less  success,  but  there  yet  remains  in  use  many  special 
threads  not  recognised  as  standard  which  create  difficulties, 
especially  in  repair  work.    The  book  before  us  is  intended 
•as  a  means  to  improve  this  state  of  affairs,  and  thus  to 
assist  the  practical  man.     Correct  forms  are  given  for 
Whitworth  screw  threads  and  gas  and  water  pipe  threads. 
The  British  Association  standard,  bicycle  screw  threads, 
the  Y  standard,   and  United  States  standard  forms  are 
fully  detailed,  and  accompanied  by  useful  tables.    A  short 
space  is  also  given  to  the  international  standard  thread  of 


the  metric  system,  and  the  "  Progress  "  metric  system  for 
watches  imported  by  a  Swiss  firm.  The  tables  are  the 
essential  feature  of  the  book,  and  are  printed  on  one  side 
of  page  only,  so  that  they  may  be  mounted  for  easier 
reference.  The  handbook  is  one  having  a  distinct 
objective,  and  will  doubtless  be  highly  appreciated. 


"  Pattern  Making."  By  I.  E.  Dangerfield.  No.  7  of  the 
Home  Workers'  Series  of  Practical  Handbooks. 
London  :  Dawbarn  and  Ward  Limited,  8,  Farriugdon 
Avenue,  E.C. 

This  is  a  serviceable  addition  to  the  "  Utility "  books, 
and  one  that  could  least  be  spared  out  of  the  set.  An 
amateur  in  whatever  sphere  he  makes  his  hobby  is  seldom 
without  the  need  of  patterns  for  castings  either  in  iron 
or  brass,  and  it  is  as  necessary  that  he  conducts  his  pattern 
making  with  the  same  skill  and  knowledge  as  he  displays 
in  building  his  model  machine.  The  handbook  before  us 
will  enable  this  to  be  done,  and,  moerover,  treats  of  the 
subject  in  a  manner  that  will  prove  of  use  to  many  a 
master  pattern  maker.  The  essential  points  are  kept  well 
in  view,  viz.,  the  correct  materials  and  tools  to  use,  allow- 
ances for  contraction,  the  service  of  fillets,  tapers;  the 
correct  manner  of  building  up,  the  fitting  of  draw  prints, 
boards,  etc.  The  examples  shown  are  those  in  which  the 
usual  practices  are  adopted,  and  consequently  are  well 
suited  for  their  purpose.  The  illustrations  appear  to  have 
been  carefully  selected,  and  the  whole  forms  a  worthy 
addition  to  the  series. 


"The  Compound  Engine;  an  Elementary  Introductory 
Manual."  By  W.  J.  Tennant.  London :  Percival 
Marshall  and  Co.,  26-29,  Poppin's  Court,  Fleet  Street, 
E.G. 

Those  younger  members  of  the  engineering  profession  and 
trades  who  have  found  any  difficulty  in  grasping  the  subject 
of  compounding,  as  applied  to  the  reciprocating  steam 
engine,  would  do  well  to  consult  Mr.  Tennant's  work.  The 
author  takes  his  reader  through  a.  very  systematic  reasoning 
of  what  takes  place  with  the  steam  on  its  transference 
from  the  high-pressure  cylinder  to  that  of  lower  pressure, 
and  tints  arrives  at  his  conclusions  in  a  logical  manner. 
He  describes  how  the  relative  sizes  of  the  cylinders  tire 
determined  ;  how  the  back  pressure  in  the  H.P.  becomes 
the  forward  pressure  in  the  L.P.,  and  the  general  results 
that  attain  with  the  aid  of  indicator  diagrams.  The 
failing  of  a  working  model  in  section  from  its  giving  no 
indication  of  the  steam  value  at  any  position  is  pointed 
out,  and  a  better  method  of  following  the  actual  course 
of  events  by  means  of  a  diagram  is  shown,  followed  by  an 
explanation  of  the  crank  effects  and  angularity.  The 
"  drop "  in  the  receiver  is  discussed,  as  also  a  closer 
investigation  of  results  from  the  combination  of  elements 
previously  dealt  with.  The  horse  power  from  indicator 
diagram,  effective  thrust,  the  reasons  of  economy,  the 
'  heat  trap"  theory,  superheating  effects,  all  come  in  for 
their  share  of  attention.  The  working  of  the  receiver  is 
taken  well  in  hand,  and  a  couple  of  chapters  deal  with  the 
condenser  and  air  pump,  and  not  a  little  value  is  added  by 
the  inclusion  of  the  two  appendices.  The  work  will  be 
found  a  great  help  to  those  who  have  found  a  stumbling- 
block  in  compounding. 


Books  Received 

"Hydraulic    Machinery,     with     an     Introduction  into 

Hjrdranlics."    Second  edition.     Revised  and  enlarged. 

London  :'  E.  and  F.  N.  Spon.  57.  Haymarket. 
''Record    of    Transactions:    the    Junior    Institution  of 

Engineers."    Vol.    XIV.     Edited   by  W.    T.  Dunn. 

London  :  Percival  Marshall  and  Co..  26-29,  Poppin's 

Court,  Fleet  Street,  E.C. 
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Barrow-in-Furness- — Recently  the  Barrow  Hematite  and 
Steel  Company  have  acquired  extensive  mining-  royalties  in  the 
district.  Notwithstanding  the  richness  of  the  ore  found  in  this 
district,  large  quantities  are  imported  from  Bilbao,  one  reason 
for  this  anomaly  Toeing  that  the  local  ore  is  in  many  cases 
difficult  to  win.  Borings  have  been  in  progress  for  a  long  time 
past  with  no  great  result.  The  Hodbarrow  Mining  Co.,  since 
the  conclusion  of  their  great  sea  wall,  will  now  be  able  to 
greatly  increase  their  output  of  hematite  at  a  low  cost,  as  the 
beds  lie  under  the  sand  of  the  Duddon  estuary.  The  establish- 
ment of  the  East  to  West  Coast  Railway,  which  occupied  the 
attention  of  financiers  some  time  ago,  would  greatly  facilitate 
melting  on  the  West  Coast.  At  the  present  time  coke  and  other 
materials  have  to  come  by  rather  a  circuitous  route  to  Barrow, 
thus  bringing  up  the  cost  per  ton  of  pig  considerably.  The 
steel  works  are  fairly  busy,  rails  constituting  as  usual  the  main 
production.  No  new  orders  have  come  for  shipbuilding,  and  the 
Vickers  yard  is  engaged  on  the  cruiser  for  Peru,  of  which  we 
gave  particulars  recently.  The  British  cruiser  is  almost  com- 
pleted, so  far  as  the  hull  is  concerned,  and  the  launch  is  to  take 
place  on  September  :50th,  when  it  is  expected  that  the  Duchess  of 
Devonshire  will  perform  the  ceremony.  The  Vickers  Company 
are  also  engaged  in  the  construction  of  a  cruiser  to  their  own 
designs,  and  is  not  ordered,  but  is  being  built  as  an  experiment. 
Their  experience,  however,  will  make  the  vessel  up  to  date  in 
every  respect,  perhaps  a  little  in  front  of  the  times,  and  when 
completed  will  not  lack  a  purchaser  long.  This  recalls  the  two 
large  cargo  steamers  Vickerstown  and  Vickersdale,  completed 
some  two  years  ago.  These  were  built  experimentally.  The 
Vickerstown  was  sold  on  completion  to  a  Glasgow  firm,  and  is 
now  on  the  Canadian  service  doing  good  work.  The  Vickersdale 
was  sold  to  a  continental  firm,  who  transferred  it  to  Russia,  and 
no  doubt  she  has,  under  another  name,  figured  in  the  recent 
naval  engagements.  Another  submarine  has  been  completed, 
and  H.M.S.  Hazard  is  in  port  ready  to  convoy  her  from  Barrow 
to  the  headquarters  of  the  submarine  flotilla.  The  turbines 
recently  ordered  for  the  new  battleships  will  not  be  built  by 
Vickers,  but  by  Parsons.  All  the  auxiliary  machinery,  piping, 
etc.,  will  be  constructed  at  Barrow.  Work  on  the  Japanese 
battleship  Katori  is  proceeding  rapidly.  The  fore  mast  is  now 
shipped,  and  the  gun  machinery  is  being  erected.  The  new 
bridge  to  Walney  has  advanced  one  step  further.  The  tender  of 
Sir  Wi.  Ari'ol  and  Company  Limited  has  been  accepted  subject 
to  Messrs.  Vickers,  Sons,  and  Maxim's  approval.  The  price  is 
£87,900.  Approach  works,  the  contract  for  which  a  local  firm 
has  been  successful  in  obtaining,  will  cost  ,£3,500.  The  bridge 
is  of  the  rolling  lift  type,  and  really  consists  of  a  toothed 
segment  which  engages  with  a  fixed  horizontal  rack.  The  sector 
is  driven  by  gearing  and  rolls  on  the  rack,  lifting  the  opening- 
span  with  it. 

Clyde. — The  outlook  for  shipbuilding  on  the  Clyde  has  not 
improved  in  any  way  since  our  last  report,  and  which  leaders 
may  remember  was  not  of  the  most  cheering  character.  The 
orders  reported  placed — about  20,000  tons — are  nothing  like  an 
average  month's  tonnage  of  launches,  and  as  this  has  been  the 
rule  in  an  increasing  degree  for  the  past  three  months,  it  takeo 
no  seer  to  prognosticate  a  dull  fall  of  the  year  as  likely  to  be 
experienced.  Messrs.  G.  and  J.  Bums  Limited  have  com- 
missioned Messrs.  John  Brown  and  Company  Limited,  of  Clyde- 
bank, to  build  for  them  two  large  and  powerful  cross-Channel 
steamers,  for  the  Ardrossan  and  Belfast  night-mail  and  passenger 
service.  The  new  steamers  are  to  supplant  the  well-known 
Vulture  and  Magpie,  which  have  so  satisfactorily  maintained 
the  service  since  1899,  but  which  must  now  give  way  to  the  more 
luxurious  demands  of  even  the  steerage  travelling  public,  not 
to  mention  the  cabin  sybarites  afloat  nightly.  Messrs.  Scott's 
Shipbuilding  and  Engineering  Company,  Greenock, have  an  order 
from  Messrs.  Alfred  Holt  and  Company,  Liverpool,  to  build  two 
large  steamers  for  their  China  trade.  Particulars  have  not  trans- 
pired, but  there  is  no  doubt  they  will  be  of  a  superior  class  in 
every  respect.  The  Clyde  Trust  have  ordered  two  new  barges, 
each  of  1,200  tons  capacity,  but  there  is  not  a  very  great  deal  in 
this  class  of  craft,  though  it  reads  fairly  big.  It  is  also  reported 
that  the  P.  and  O.  S.  N.  Company  are  about  to  place  an 
oi-der  for  two  intermediate  steamers  of  between  6,000  and 
7.000  tons  capacity  with  Messrs.  Caird  and  Company,  Greenock; 
while  rumour  has  it  in  shipbuilding  circles  that  a  firm  on  the 
upper  reach  of  the  Clyde  has  booked  an  order  for  two  very  large 
steamers,  and  that  the  strike  of  the  pattern-makers— which  looks 
as  if  it  would  shortly  expire — is  the  only  barrier  to  the  accept- 
ance of  a  considerable  number  of  orders.  All  this,  however,  lacks 
confirmation  while  we  write.  The  launches  during  the  past 
month  run  to  something  like  40,000  tons.  Messrs.  Russell  and 
Company,  Port  Glasgow,  launched  the  Carolina,  to  the  order 


of  their  old  customers,  Messrs.  Fratelli  Cosulich,  Trieste.  This 
new  steamer  is  of  the  three  deck  rule,  with  a  length  of  360  ft. 
by  48  ft.  by  28  ft..  designed  for  a  dead-weight  carrying  capacity 
of  7,000  tons  on  Board  of  Trade  summer  freeboard.  The 
machinery  will  be  supplied  by  Messrs.  J.  G.  Kincaid  and  Com- 
pany, Greenock.  Messrs.  Russell  also  launched  the  spar-decked 
steamer  Gowanbum,  to  the  order  of  the  Burn  Line  Limited, 
the  managing  owners  of  which  are  Messrs.  Robert  Shankland 
and  Company,  Greenock.  Messrs.  Rankin  and  Blackmore  supply 
the  machinery  and  appliances  in  this  case.  The  dead-weight 
capacity  of  the  Gowanbum  is  given  as  just  over  7,000  tons. 
Messrs.  Caird  and  Company,  Greenock,  launched  a  P.  and  O. 
twin-screw  steamer,  named  the  MoolUm,  for  Australian  mail  and 
passenger  service.  Her  gross  register  is  10,000  tons;  her 
length,  540  ft.  by  58  ft.  by  46  ft.  Her  triple-expansion  engines 
will  indicate  about  12.000  horse  power.  She  is  lighted  through- 
out with  electricity,  and  is  fitted  with  all  the  most  modern 
appliances  for  the  comfort  of  passengers  or  the  rapid  handling 
of  mails  anil  c;  rgo.  Messrs.  William  Denny  and  Bros.,  Leven 
shipyard,  Dumbarton,  launched  the  steel  screw  steamer 
Teiiasserim,  to  the  order  of  Messrs.  P.  Henderson  and  Company, 
for  their  Glasgow,  Liverpool,  and  Rangoon  service.  She  is  a 
sister  ship  to  the  Martaban,  built  by  Messrs.  Denny  last  year  for 
Messrs.  Henderson,  both  built  to  the  British  Corporation's 
>-la  wficatiou.  Her  length  is  419  ft.  by  52  ft.  by  40  ft.  9  in. 
Messrs.  Denny  and  Company,  Dumbarton,  will  supply  the  engines 
and  tit  up  the  mechanical  appliances  for  the  care  and  handling 
of  the  cargo,  towards  which  end  the  vessel  will  have  no  less  than 
13  derricks  with  lifts  up  to  20  tons,  and  will  be  lighted  through- 
out with  electricity  fitted  by  the  builders.  The  Ailsa  Ship- 
building Company  .Limited  launched  from  their  Ayr  yard  a  steel 
screw  tug  named  the  Guardsman,-  to>  the  order  of  Messrs.  T. 
Gray  and  Company  Limited,  Hull.  The  machinery  will  be 
lifted  in  at  Glasgow  by  Mr.  James  Ritchie,  engineer,  Partick. 
Messrs.  Ferguson  Brothers,  Port  Glasgow,  launched,  with 
machinery  aboard,  a  powerful  steel  screw  tug,  to  the  order  of 
the  Clyde  Shipping  Company,  being  the  fourth  of  a  similar 
type  built  by  Messrs.  Ferguson  for  the  same  owners.  Messrs. 
Wm.  Hamilton  and  Company,  Port  Glasgow,  launched  from 
their  Glen  yard  a  steel  screw  steamer,  the  Hyndford,  a  vessel 
of  7,000  tons  .carrying  capacity.  She  will  be  engined  by  Messrs. 
David  Rowan  and  Company,  Glasgow.  Messrs.  Wm.  Simons 
and  Company  Limited,  Renfrew,  launched  a  powerful  bucket 
hopper  dredger  for  the  Karachi  Port  Trust,  named  the  Edward 
Jackson.  She  has  a  hopper  capacity  for  1,250  tons  of  dredging, 
can  dredge  to  a  depth  of  45  ft.,  can  fill  her  hopper  in  less  than  an 
hour  with  favourable  deposit,  and  steams  over  10  knots  loaded. 
Messrs.  Murdoch  and  Murray,  Port  Glasgow,  launched  the 
second  of  eight  steamers  which  they  have  contracted  to  build  for 
service  in  the  river  Amazon.  She  is  a  single  screw  of  moderate 
dimensions,  named  the  TJnido,  and  will  be  engined  by  Messrs. 
Ross  and  Duncan,  Govan.  Messrs.  Maclay  and  Mclntyre,  ship- 
owners, Glasgow,  are  again  reported  as  purchasers  of  a  newly- 
launched  steamer.  A  steel  screw  steamer  of  about  5,200  tons 
dead-weight  carrying  capacity,  which  was  launched  on  the  1st 
August  by  W.  Gray  and  Company,  West  Hartlepool,  for  John 
Wood  and  Company,  of  London,  is  said  to  have  passed  into 
Messrs.  Maclay  and  Mclntyre 's  hands  for  about  £32,500;  while 
Messrs.  Crawford  and  Rowat  are  said  to  have  sold  their  iron 
barque  Port  Sonachan,  1,112  tons  register,  lying  in  Havre,  to 
a  firm  of  Spaniards,  through  Messrs.  A.  W.  Tonge  and  Company, 
for  £4,075;  and  also  Messrs.  Guthrie,  Macdonald,  Hood,  and 
Company,  Glasgow,  have  sold  to  an  Italian  firm,  through  H. 
Clarkson  and  Company,  their  iron  barque  Lord  Derby,  961  tons 
register,  for  £2,312. 

The  VTear  ■ — Scarcely  have  we  settled  down  from  the  smith's 
strike  than  we  have  to  face  a  probable  strike  of  the  boiler-makers. 
The  workmen  are  demanding  five  per  cent  increase  on  piece  rates 
and  Is.  6d.  per  week  on  time,  and  this  the  masters  have  refused. 
During  last  month  eight  vessels  were  launched,  with  an 
aggregate  tonnage  of  33,051.  Most  of  the  yards  are  well 
employed,  and  have  work  in  hand  which  will  carry  them  well 
into  next  year.  At  the  South  Docks  the  new  coal  staith  is 
rapidly  approaching  completion.  The  Sunderland  Shipbuilding 
Company  have  all  their  berths  occupied,  and  they  are  about  to 
launch  a  moderate-sized  cargo  steamer,  the  Kingsland.  for 
Cardiff  owners.  Near  by,  Messrs.  Bartram  and  Sons  are  quiet; 
they  have  a  large  clipper-bowed  boat  under  construction.  At 
the  North  Dock  Messrs.  Blumers  and  Company  are  launching 
an  addition  to  the  Moss  Line.  Messrs.  Z.  L.  Thompson  and 
Sons  Limited  have  launched  the  Gresham  for  local  owners.  A 
collier  of  1,600  tons  dead-weight  carrying  capacity,  the  Tliames, 
has  been  launched  from  the  yard  of  Messrs.  Austin,  to  the 
order  of  Messrs.  Witherington  and  Everett,  of  Newcastle.  The 
engines,  of  about  900  indicated  horse  power,  are  being  supplied 
by  Messrs.  Geo.  Clark  Limited.  Messrs.  Sir  Jas.  Laing  have 
booked  an  order  for  two  twin-screw  passenger  boats  similar  to 
the  Madrid  for  the  South  American  river  trade  of  the  Navigacion 
a  Vapor  Nicolas  Mehanovitch,  of  Buenos  Ayres.  Messrs. 
Pickergill  and  Sons  are  launching  the  Barra.  a  ship  360  ft.  long, 
built  to  the  order  of  Messrs.  Japp  nud  Kirby,  of  Liverpool ;  after 
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launching,  she  will  proceed  to  Messrs.  Geo.  Clark's  Limited 
works  to  take  in  her  engines.  Messrs.  Win.  Doxford  and  Sons 
Limited  continue  to  be  busy:  they  have  recently  launched  the 
turret  steamer  Serbury,  to  the  order  of  Messrs.  Geo.  Horsley  and 
Son,  of  West  Hartlepool.  Further  up  the  river  Messrs.  Osbourne 
and  Graham  are  fitting  out  a  small  steamer,  built  to  the  order 
of  Messrs.  Geo.  Gibson  and  Company,  of  Leith.  The  engineering 
works  have  some  important  repair  contractu  in  hand.  Messrs. 
Geo.  Clark  Limited  are  constiucting  new  boilers  for  the  Central 
and  South  America  Telegraph  Company's  steamer  Relay. 
Messrs.  Dickinson  and  Sons  Limited  are  overhauling  the  Anchor 
Line  passenger  boat  Warrigal.  The  electrical  engineering  works 
at  Pallion  are  very  slack,  while  in  the  deck  machinery  there  is 
little  to  complain  of. 

Mid-Tyne- — Tyneside  workers  are  awaiting  the  result  of  the 
ballot  of  the  members  of  the  Boiler-makers'  and  Iron  and  Steel 
Shipbuilders'  Society  on  the  question  of  whether  or  not  they  will 
hold  out  for  an  increase  of  wages.  Should  the  boiler-makers 
decide  to  send  in  their  notices  rather  than  continue  on  the 
present  rate  of  wages,  it  will  probably  lead  to  a  stoppage  of 
work  in  all  the  shipyards.  The  men  ask  for  five  per  cent  on 
piece  rates  and  Is.  6d.  on  time  rates.  There  is  no  doubt  that 
the  ships  in  course  of  construction  were  contracted  for  at  a  low 
rate,  while  orders  are  very  few  and  far  between.  At  a  conference 
held  in  Newcastle,  between  North-East  Coast  shipbuilders  and 
representatives  of  the  Boiler-makers'  Society,  the  masters  decided 
that  the  present  condition  of  trade  would  not  justify  their 
granting  the  men  an  increase.  The  steamship  Arensburg  was 
launched  from  the  Walker  yard  of  Messrs.  Swan,  Hunter,  and 
Wigham  Richardson  Limited  for  theHansa  Company,  of  Bremen. 
The  vessel  is  400  ft.  in  length  by  51  ft.  9  in.  beam.  She  is  to 
be  fitted  with  a  set  of  four-crank  quadruple-expansion  engines 
on  the  Jairow,  Schlick,  and  Tweedy  system,  and  these,  with  the 
boilers,  are  being  built  by  the  shipbuilders.  This  firm  also 
launched  the  handsome  vessel  built  to  the  order  of  Mr.  H.  W. 
Dillon,  of  London,  named  Kingsway,  particulars  given  elsewhere. 
Messrs.  W.  Dobson  and  Company,  Low  Walker,  launched  a 
screw  steamer  for  the  Ocean  Line,  the  vessel  being  built  to  the 
order  of  La  Societe  Anonyme  Beige  D'Armemene  et  de  Navi- 
gation Ocean,  of  which  the  managing  owners  are  Messrs.  L. 
Deus  and  Company,  Antwerp.  The  steamers  of  this  company 
are  well  known  in  this  district  as  the  Ocean  Line,  and  run  a 
Begular  service  between  the  Tyne  and  Italian  ports.  The 
engines  and  boilers  arc  being  supplied  by  the  North-East 
Marine  Enginering  Company,  Wallsend.  The  vessel  was 
named  Comte  de  Flandre.  Ethclstan  was  the  name  given 
to  a  new  vessel  launched  from  the  yard  of  Messrs.  Robt. 
Stephenson  and  Company,  of  Hebburn.  The  vessel  is  352ft.  in 
length,  47  ft.  in  breadth,  and  has  a  dead-weight  carrying  capacity 
of  about  6,300  tons.  This  company  has  just  completed  a  steel 
screw  hopper  barge,  built  to  the  order  of  the  Cardiff  Railway 
Company.  The  barge  is  140  ft.  long,  33  ft.  broad,  and  13  ft.  2  in. 
moulded  depth.  She  carries  a  dead  weight  of  539  tons,  and  20 
tons  of  bunker  coal.  The  soil  is  carried  in  a  large  well  which 
communicates  with  the  sea  by  means  of  four  pairs  of  hopper-well 
doors,  actuated  by  two  steam  winches.  She  is  also  fitted  with 
steam  windlass,  steering  gear,  capstan,  and  a  complete  towing 
outfit.  Here  propelling  machinery  was  supplied  by  the  Shields 
Engineering  Company  Limited,  and  consists  of  a  set  of  compound- 
surface  condensing  engines,  with  cylinders  21  in.,  44  in.,  by  30  in. 
stroke.  The  boiler,  which  is  14  ft.  diameter  by  10  ft.  6  in.  long, 
was  supplied  by  Messrs.  Stephenson.  This  is  the  third  barge 
built  by  this  firm  for  the  above  railway  company.  They  have 
also  a  fourth  in  course  of  construction.  Messrs.  Hawthorn  and 
Leslie  launched  the  Port  Chalmers,  393  ft.  in  length,  49  ft.  in 
breadth,  and  28  ft.  6  in.  in  depth.  This  vessel  is  to  the  order 
of  the  Anglo-Australasian  Steam  Navigation  Company.  Though 
a  cargo  boat,  the  vessel  has  accommodation  for  a  number  of 
Bast-class  passengers.  The  Tyne  Iron  Shipbuilding  Company, 
of  Willington  Quay,  launched  the  Aphrodite,  noted  in  our  issue 
of  the  18th  inst.  It  should  be  noted  that  the  size  of  low-pressure 
cylinder  was  omitted,  viz.,  65  in.  By  permission  of  the  Queen  of 
Portugal  the  nameQu<  en  Ameliewas  given  a  new  steamer  launched 
from  the  yard  of  the  Northumberland  Shipbuilding  Company 
Limited,  Howdon-on-Tyne.  The  vessel,  which  is  382  ft.  in 
length,  has  been  built  for  the  Dunlop  Steamship  Company 
Limited. 


The  Basingstoke  Canal,  47  miles  long,  and  running  through 
Aldershot  and  Woking  to  its  junction  with  the  River  Wey, 
three  miles  from  the  Thames,  has  been  bought  as  a  private 
speculation  by  Mr.  William  Carter.  Railway  competition 
caused  the  trade  on  the  canal  to  dwindle  to  small  proportions, 
and  the  company  which  previously  owned  it  went  into  liquida- 
tion. The  waterway  was  constructed  at  a  cost  of  .£165,000, 
and  opened  in  1794.  Much  of  the  property  is  now  in  a 
dilapidated  condition.  It  is  now  proposed  to  try  to  revive 
trade  with  a  service  of  motor  boats,  and  if  this  proves 
impracticable,  a  scheme  would  be  considered  to  drain  off  flic 
water  and  use  the  course  as  a  trunk  line  for  a  light  railway, 
with  tramway  extensions  in  the  principal  towns. 


LAUNCHES  AND  TRIAL  TRIPS. 


Patani. — The  steamer  Patani,  which  has  just  been  completed 
by  Messrs.  Workman,  Clark,  and  Company  Limited,  for  Messrs. 
Elder,  Dempster,  and  Company  Limited,  of  Liverpool,  left 
Belfast  on  the  4th  inst.  for  Liverpool,  after  a  preliminary  cruise 
in  Belfast  Lough  and  a  successful  trial  of  speed.  The  vessel  has 
been  built  for  the  West  African  Coast  trade,  is  384  ft.  long,  and 
lias  a  gross  tonnage  of  3,400  tons.  Her  machinery  and  boilers 
consist  of  a  set  of  triple-expansion  engines,  with  three  steel 
multitubular  boilers  fitted  with  Howden's  system  of  forced 
draught. 

Hyndford. — Messrs.  William  Hamilton  and  Company 
Limited,  Port  Glasgow,  launched  on  the  7th  August  from  their 
Glen  yard  the  screw  steamer  Hyndford,  a  finely-modelled  vessel 
of  7,000  tons,  built  to  the  order  of  Messrs.  Robertson,  Paterson, 
and  Company,  Glasgow,  for  the  Scottish  Shipowners'  Company 
Limited,  of  which  they  are  managers..  The  vessel  has  been  built 
to  Lloyd's  highest  class  under  special  survey,  and  is  of  the 
following  dimensions:  Length  over  all,  386ft.;  breadth,  49ft. 
3 in.;  depth,  30  ft.  3  in.  Machinery  is  being  supplied  by  the 
Clyde  Shipbuilding  and  Engineering  Company  Limited,  Port 
Glasgow,  and  consists  of  triple-expansion  engines,  having 
cylinders  26  in.,  42  in.,  and  70  in.,  by  45  in.  stroke;  two  single- 
ended  boilers,  16  ft.  by  11  ft.  6in.  by  180  lb.  working  pressure, 
and  fitted  with  Howden's  forced  draught,  evaporator,  feed  heater, 
eight  steam  winches,  large  donkey  boiler,  etc.  She  will  carry 
about  7,000  tons  on  a  moderate  draught.  Ample  water  ballast 
is  provided  in  cellular  double-bottom,  deep  tank,  and  both 
peaks.  Every  facility  has  been  provided  in  the  way  of 
winches,  derricks,  etc.,  for  the  rapid  handling  of  cargoes. 
Electric  light  is  fitted  throughout.  The  vessel,  which  will  in 
all  respects  be  one  of  the  most  modern  types  of  cargo  steamers, 
has  been  built  under  the  superintendence  of  Mr.  J.  Ernest  Muir, 
of  Glasgow. 

Mosely. — The  steam  lifeboat  Mosely,  built  by  Messrs. 
Forrestt  and  Company  Limited,  of  Wyvenhoe,  to  the  order  of 
the  Crown  agents  for  the  Colonies,  for  service  at  Lagos,  which  is 
the  first  twin-screw  lifeboat  yet  built,  has  carried  through  her 
trials  on  the  river  Colne.  The  mean  of  six  runs  on  the  measured 
mile  showed  a  speed  of  10  knots,  being  three-quarters  of  a  knot 
over  the  contract  speed,  which  makes  the  Mosely  the  fastest 
steam  lifeboat  afloat.  Messrs.  Plenty  and  Son  Limited,  New- 
bury, supplied  the  engines.  The  vessel  has  a  length  on  the 
water-line  of  57  ft.  The  hull  is  built  of  steel  galvanised,  and 
is  divided  into  21  water-tight  compartments,  which  in  service  will 
be  constantly  closed.  The  Mosely  will  leave  London  for  Lagos 
about  the  middle  of  August. 

Liberia. — On  August  12th  there  was  launched  at  the 
shipyard  of  Messrs.  Cochrane  and  Sons,  shipbuilders,  Selby,  a 
steel  screw  tug,  the  principal  dimensions  being  94  ft.  between 
perpendiculars,  by  19  ft.  6  in.,  by  lift.  6  in.  depth  moulded. 
The  vessel  has  been  built  to  the  order  of  Mr.  William  Watkins, 
of  London,  and  will  be  fitted  with  powerful  engines  by  Mr. 
George  T.  Grey,  of  Holborn  Engine  Works,  South  Shields. 
As  the  vessel  left  the  ways  she  was  christened  the  Liberia  by 
Miss  Cochrane,  of  Hull. 

Duranbah- — Messrs.  Scott  of  Kinghorn  Limited  launched 
on  Aug.  12th  a  steel  screw  steamer  for  the  Australian  coasting 
trade  for  carrying  log  timber.  Her  dimensions  are  130  ft., 
by  23  ft.,  by  9  ft.  8  in.,  and  she  is  constructed  on  the  usual 
floor  principle,  with  long  raised  quarter-deck,  high  casing 
amidships,  and  top-gallant  forecastle  forward.  The  vessel  is 
fitted  with  powerful  steam  winches  and  derricks  for  the  efficient 
handling  of  heavy  logs.  Her  engines  are  14  in.  and  29  in.,  by 
21  in.  stroke,  with  steam  supplied  from  a  large  main  boiler  at 
130  lb.  working  nressure.  The  vessel  has  been  built  to  the 
order  of  Mr.  George  Wallace  Nicoll,  of  Sydney,  and  has  been 
supervised,  on  behalf  of  her  owner,  during  construction  by 
Messrs.  John  Reid  and  Company,  naval  architects,  Glasgow 
and  London.  The  vessel,  which  is  named  Duranbah,  is  built 
to>  the  classification  of  the  Bureau  Veritas  Registry. 

Princesse  Elisabeth. — A  new  turbine  steamer  has  been 
added  to  the  cross-Channel  fleet,  under  the  Belgian  flag,  for 
running'  between  Dover  and  Ostend.  This  vessel,  the  Princesse 
Elisabeth,  350  ft.  long  by  40  ft.  beam,  was  constructed  at 
Antwerp,  and  successfully  went  through  her  trials  on  the  9th 
inst.,  on  the  Clyde,  between  the  Cloch  and  the  Cumbrae 
Lights,  and  maintained  an  average  speed  thereon  of  24  knots 
on  four  runs.  The  vessel  marks  another  step  in  advance  made 
in  turbine  propulsion,  and  the  speed  obtained  holds  the  record 
for  this  class  of  steamer.  The  hull  of  the  vessel,  boilers,  and 
parts  of  the  machinery  have  been  built  by  the  John  Cockerill 
Company;  the  turbine  machinery  was  constructed  at  Wallsend, 
under  contract  with  the  Parsons  Foreign  Patents  Company 
Limited;  the  auxiliary  machinery,  wet  and  dry  air  pumps, 
circulating,  feed,  oil,  sanitary,  and  bilge  pumps  have  all  been 
supplied  by  Messrs.  G.   and   J.   Weir  Limited,   of  Glasgow. 
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The  boilers,  eight  in  number,  have  been  fitted  with  Hovvden's 
system  of  forced  draught,  with  fans  and  motors  supplied  by 
that  firm.  During  the  trials  the  machinery  and  boilers  worked 
most  satisfactorily.  The  manosa\ ring  powers  of  the  vessel  were 
tested  severely,  and  a  mean  speed  of  16  knots  per  hour  was 
obtained  when  going  astern. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter,  hi  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


SOLDERING  ALUMINIUM. 

To  the  Editor  of  "  The.  Practical  Engineer." 

Sib, — My  attention  has  been  drawn  to  the  letters  which  have 
appeared  in  The  Practical  Engineer  relating  to  aluminium 
solder.  There  is  a  solder  in  Aberdeen  which  has  been  in  use  for 
upwards  of  four  years,  and  which  has  given  entire  satisfaction 
in  every  respect.  I  have  seen  articles  which  were  soldered  four 
years  ago,  have  been  in  constant  use,  and  are  as  firm  as  when 
first  soldered.  These  include  an  ordinary-shaped  tea  kettle, 
cycles,  and  other  articles.  Bars  of  aluminium,  which  have  been 
soldered  together,  when  pulled,  beaten,  or  hammered,  never  break 
at  the  soldered  joint,  but  the  metal  itself  gives  way.  A  bar  of 
soldered  aluminium  was  placed  in  the  ground,  half  covered  with 
earth,  and  kept  there  for  sixteen  months,  when  it  was  found  that, 
although  the  aluminium  itself  had  oxidised  considerably,  the 
soldered  portion  remained  intact.  I  allude  to  the  patented 
aluminium  solder  of  Mr.  Charles  McArbhur,  Aberdeen. 

I  quite  agree  with  Mr.  Walter  J.  May  (August  4th)  as  to  what 
he  says  about  the  casting  of  the  metal,  but  I  feel  certain  that 
the  difficulty  of  soldering  has  been  overcome. 

I  cannot  agree  with  Mr.  J.  Ledgard  (July  21st)  when  he  speaks 
of  having  boiled  vinegar  and  strong  soda  in  his  vessel.  If  these 
processes  were  repeated  very  often  the  metal  itself  would  give 
way.  I  have  made  several  experiments  with  sea  water,  alkalies, 
and  acids  (even  organic) , and  find  that  all  are  very  active  upon  the 
metal  aluminium.  The  test  of  Mr.  Ledgard  is  therefore  of  little 
importance,  as  one  could  only  employ  the  metal  for  such  pur- 
poses to  a  limited  extent.  It  is  most  unfortunate  that  aluminium 
is  so  acted  upon,  as  if  otherwise  its  uses  would  be  greatly 
extended. — Yours,  etc., 

Aberdeen,  17th  August,  1905.  Henry  Thos.  Jones. 

P.S. — I  am  not  in  the  trade  myself,  but  have  taken  great 
interest  in  all  that  has  been  done  with  the  metal  aluminium  for 
the  last  thirty  years,  as  a  teacher  of  chemistry. 


To  the  Editor  of  "  The.  Practical  Engineer." 

Sib, — Referring  to  Mr.  May's  letter  on  page  199  of  your  issue 
of  August  1th,  1  notice  that  he  wishes  to  draw  my  attention 
to  the  fact  "  that  aluminium  castings  when  properly  cast  are 
not  at  all  brittle,"  but  I  think  he  does  not  wish  me  to  under- 
stand that  an  ordinary  commercial  casting  can  be  bent  over  on 
itself,  like  the  \  in.  test  bars  he  refers  to.  I  did  not  expect  Mr. 
May  to  enter  into  the  technical  properties  of  the  metal  as  to  its 
ductility,  but  still  at  the  same  time  I  should  much  like  to  see  the 
ear  of  an  aluminium  gear-box  casting,  for  an  ordinary  motor-car 
engine,  to  double  over  on  the  main  body  to  within  30  deg.  without 
breaking. 

These  were  the  kind  of  castings  we  tried  our  solder  on, 
and  when  cold  were  broken  over  the  sharp  edge  of  a  smith's 
anvil,  with  the  result  that  the  cast  ear  broke  much  sooner  than 
the  soldered  one,  which,  in  my  opinion,  speaks  well  for  the 
solder. 

Referring  to  the  result  of  time,  which  Mr.  May  says  should 
be  two  or  three  years  before  the  solder  can  be  considered  a 
permanent  success,  I  have  joints  in  my  possession  which  were 
made  with  the  solder  in  January,  1901,  and  that  is  nearly  two 
years  aa'o ;  and  as  far  as  I  "and  others  who  have  examined  tbsro 
can  see  "  they  are  as  good  as  when  first  made,  and  when  tested 
in  the  machine  were  broken  about  an  inch  above  the  joint,  the 
joint  being  left  intact. 

I  quite  agree  with  Mr.  May  when  he  says  that  aluminium 
castings  cannot  be  fooled  with  ;  the  same  applies  to  the  .,oldering 
of  aluminium.  I  have  sent  solder  to  tinners  who  have  been 
quite  at  home  with  the  ordinary  tinners'  solder,  but  could  not 
do  anything  with  our  solder  until  shown  how  to  anply  it;  and 
if  Mr.  May  will  2*et  a  specification  of  our  patent  17031,  he  will 
see  that  method  of  applying  the  solder  is  included  in  the  patent, 
or  part  of  the  patent. — Yours,  etc., 

Bradford.  J.  Ledgabd. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "  Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


1922.  Corliss  Valves.  — Can  any  of  your  readers  say  which  is  the  best 
of  books  giving  a  practical  knowledge  of  the  setting  and  working 
Corliss  valves  ? — Ajax. 

Ansiuer. — -"Ajax"  should  get  a  copy  of  11  Handbook  on  Corliss 
Steam  Engines,"  by  F.  W.  Shillito,  the  American  Industrial  Pub- 
lishing Co.,  Bridgeport,  Connecticut,  U  S. A.  Also  "  Valves  and 
Valve  Gearing,"  by  Charles  Hurst,  published  by  Charles  Griffin 
and  Co.,  Exeter  Street,  Strand,  W.C. — Vau  e 

["Ajax"  will  find  articles  on  Corliss  geaj-ing  on  reference  to 
back  numbers  of  Tlie  Practical  Engineer. — Ed.  P.E] 

1924.  Expansion  of  Metals. — I  shall  feel  greatly  obliged  for  answers 
to  the  following:  1.  The  spring  ring  for  a  piston  being  a  good  fit 
in  a  cylinder  21  in.  diameter,  and  the  amount  of  opening  where 
ring  is  cut  being  j  in.  when  everything  is  cold,  how  much  will  the 
ring  be  open  when  subject  to  a  temperature  of  400  degs  Fab? 
2.  When  cold  a  straight  length  of  copper  steam  pipe  is  20  ft.  What 
will  be  its  length  when  the  temperature  of  the  steam  is 
380  degs.  Fah.  ?  3.  What  is  the  linear  coefficient  of  expansion  for 
(a)  Manganese  bronze,    (b)  Phosphor  bronze  ? — J.  H. 

Answer.' — (1)  Circumference  of  cylinder  =  75'3984  in. 
Length  of  spring  on  side  next  cylinder  walls  =  74'6484  in. 
Note. — By  "  cold  "  I  shall  assume  60  d  g.  Fah.  is  meant. 

(a)  If  spring  ring  is  of  cast  iron, 

Coefficient  of  expansion  =  '0000065  per  1  deg.  Fah.  ; 
.'.  for  340  cleg,  it  will  =  "00221, 
and  elongation  of  ring  =  '1649  in.  ; 
.'.  length  of  ring  =  74'81337  in., 
and  consequently  opening  becomes 

'585  in.  or  TV«  in. 

(b)  If  spring  ring  is  of  gun-metal  or  brass, 

Coefficient  of  expansion  par  1  deg.  Fah.  =  '0000104, 
Coefficient  of  expansion  for  340  deg.  =  '003536, 
and,  by  similar  calculation  to  above, 

opening  =  '486  or  jj }  in.  approximately. 

(2)  Length  of  pipe  at  60  deg.  =  240  in. 

Coefficient  of  expansion  of  copper  per  1  deg.  Fah.  =  '0000101  ; 

.'.  Coefficient  for  320  deg.  =  '003232, 
and  elongation  of  run  of  piping  =  '7756  ; 

.'.  Length  of  piping  when  steam  is  at  380  deg.  Fah.  will  be 
20  ft.  -  07756  in.  or  20  ft.  -  0rVs  in. 

(3)  No  information  available. — Hired  Engine  Fitter. 


1925.  Steam  Boilers.— Will  some  reader  kindly  favour  me  with  a 
reply  ?  We  have  a  Lancashire  and  Cornish  boiler  generating  steam 
for  three  engines.  The  working  pressure  of  boilers  is  from  120  lb. 
to  150  lb.  per  square  inch.  These  engines  are  not  suitable  for  this 
pressure  ;  therefore  we  have  to  reduce  the  pressure  to  65  lb.  by  a 
reducing  valve.  Is  this  an  economical  way  of  working  >  Also 
would  the  boilers  generate  steam  enough  if  working  pressure  is 
reduced  to  75  lb.,  and  engines  worked  direct  from  this  pressure 
without  a  reducing  valve  ?  Would  this  affect  the  power  of  boilers  \ 
I  should  be  glad  for  any  information. — Constant  Header. 


MISCELLANEA. 


The  Lancashire  and  Yorkshire  Railway  Company  have  decided 
upon  making  a  trial  of  roller  bearing  axle  boxes,  made  by  the 
Empire  Roller  Bearings  Company  on  their  electrical  coaches  on 
the  Southport  line. 

Appointment  of  Agfnt. — We  are  asked  to  state  that  the 
Zschockes  Engineering  Company,  Kaisetslautern,  are  now  repre- 
sented by  Messrs.  T.  Sugden  Limited,  180,  Fleet  Street,  London, 
E.C.,  as  sole  agents  for  that  firm's  patent  water  coolers,  blast- 
furnace gas  purifying:,  and  similar  plants,  the  Zschockes  Com- 
pany's connection  with  Messrs.  Douat  and  Company,  Manchester, 
being  now  severed, 
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SINGLE  CYLINDER,  D.A.,  from  4  in.  X2J  in.  x6in.  upwards. 
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ECONOMY  AND  EXTRAVAGANCE   IN    STEAM  POWER 
PRODUCTION. 

Ant  plant  that  is  to  produce  steam  power  economically 
must  of  necessity  involve  a  greater  initial  expenditure, 
must  cost  more,  than  a  plant  constructed  with  a  low 
selling  price  as  the  chief  end  in  view.  But  though  the 
wise  manufacturer  or  steam  power  user  is  careful  to 
consider  other  things  along  with  the  initial  first  cost  of 
any  contemplated  instalment  of  power  plant,  or  any 
suggested  improvement  or  addition  of  existing  plant,  it  is 
not  always  easy  to  ensure  that  a  corresponding  economy 
shall  be  obtained  from  the  additional  expenditure  which  is 
urged  upon  him  by  enthusiastic  advisers.  In  striving  for 
economy  there  sometimes  results  nothing  more  than  a  mere 
extravagant  expenditure. 

Considering  first  the  steam  generator,  or  boiler,  no 
argument  is  needed  in  support  of  the  statement  that, 
other  than  in  certain  exceptional  cases,  there  will  be  no 
real  economy  but  extravagance  in  burning  Welsh  or  other 
coal  of  high  calorific  power  in  a  town  far  removed  from 
the  pits  producing  such  coal,  but  where  other  coal  of 
inferior  quality  is  at  hand,  and  hence  obtainable  at  a 
comparatively  low  figure.  There  may  also  be  extravagance 
in  the  effort  to  obtain  economy  in  the  matter  of  the  water- 
feed  arrangements.  A  certain  type  of  pump  may  use 
rather  more  steam  than  another,  but  if  it  costs  less  in  the 
way  of  repairs  and,  what  is  of  the  utmost  importance, 
can  be  relied  upon  to  work  steadily  and  with  certainty 
at  any  speed  necessary  to  maintain  a  constant  water  level 
in  the  boiler,  it  will  prove  the  really  economical  pump. 
The  steam  required  for  a  feed  pump  ranges  from  about 
1  to  3  per  cent  of  the  total  consumption  of  a  steam  power 
producing  plant.  Even  with  the  higher  figure  it  may 
happen,  in  plant  of  moderate  capacity,  that  the  pump 
using  this  quantity  of  steam  may  give  better  general 
results  than  a  pump  in  which  some  special  provision  is 
made  for  obtaining  a  low  steam  consumption,  such  as  by 
the  automatic  variation  of  the  stroke  in  the  case  of  an 
electrically-driven  machine.  This  and  all  other  means 
employed  for  a  like  purpose  must,  if  they  are  to  be  of  real 
value,   not  only  effect  a  saving  of  steam  sufficient  to 
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warrant  the  additional  initial  cost  of  the  plant,  but  they 
must  do  so  without  adversely  affecting  the  reliability  and 
other  qualities  of  the  machine  of  which  they  form  a  part. 
If  they  accomplish  the  one  thing  only  at  the  expense  of 
the  other,  the  money  spent  upon  them  is,  in  general,  a 
mere  extravagance. 

And  as  regards  the  engine,  or  prime  mover,  the  same 
criterion  will  hold.  The  steam  user  wants  not  merely 
economy,  but  enough  of  it  to  make  worth  while  the 
expenditure  necessary  for  its  attainment.  In  many 
undertakings,  as  in  electric  supply  stations  or  where  much 
power  is  required,  a  difference  of  5  to  10  per  cent  in  the 
total  amount  of  steam  used  for  the  production  of  that 
power  may  to  a  great  extent  determine  the  commercial 
success  or  non-success  of  the  enterprise.  But  whilst  it  is 
comparatively  easy  to  effect  such  a  saving  in  cases  where 
there  is  a  high  or  it  may  be  an  extravagant  consumption 
of  steam,  it  is  quite  a  different  matter  when  we  come  to 
deal  with  the  engines  turned  out  by  any  of  our  first-class 
makers. 

In  marine  practice  we  know  that  a  slow-going  boat  may 
be  driven  a  knot  faster  with  but  a  moderate  additional 
cost,  whereas  to  obtain  an  extra  knot  in  a  fast-running 
vessel  is  in  the  majority  of  cases,  and  in  the  present  state 
of  our  knowledge  and  practice,  commercially  prohibitive. 
And  to  make  an  economical  steam  engine  a  little  more 
economical  may  necessitate  an  expenditure  with  which  the 
result  is  by  no  means  commensurate.  Some  half  century 
ago  superheating  was  tried  and  abandoned  for  this  reason. 
To-day,  owing  to  the  great  strides  made  in  the  practice 
and  science  of  engine  construction,  we  can  superheat  with 
advantage,  for  the  economy  now  resulting  from  a  moderate 
degree  of  superheating  is  well  w-orth  the  cost  of  obtaining 
it.  But  here  again  it  is  easy  to  carry  the  remedy  too  far, 
arid  to  pass  from  the  region  of  economical  into  that  of 
extravagant  expenditure. 

It  is  not  enough,  then,  to  measure  economy  only  in  terms 
of  steam  consumption.  This  is  fairly  well  recognised  by 
many  steam  users,  but  is  not  infrequently  forgotten  by 
some  engineers  who  have  the  very  laudable  desire  to 
advance  the  state  of  the  art  in  which  they  are  engaged. 


Professor  Biles's  paper  on  "  Steam  Turbines  as  applied 
to  Ocean  Liners,"  read  at  the  British  Association,  suffered 
in  interest  because  the  data  are  not  yet  available  from  the 
Allan  liners,  but  Professor  Biles  gave  some  hitherto 
unpublished  figures  regarding  the  economy  of  the  system 
on  the  Dover  and  Calais  service.  He  showed  that  the  coal 
consumption  per  unit  of  power  in  three  steamers  with 
paddle  engines  was  25  per  cent,  43  per  cent,  and  90  per 
cent  higher  than  in  the  Queen  with  turbine  engines, 
although  in  these  steamers  the  speeds  were  respectively 
18J,  18,  and  17£  knots,  as  compared  with  21  knots  in  the 
case  of  the  Queen.  For  other  results  the  professor  takes  as  a 
ba.sis  of  comparison  the  number  of  passengers  certified  to  be 
carried,  but  points  out  that  the  Queen  has  a  higher 
efficiency  in  passenger  carrying,  which  slightly  influences 
this  comparison.  Thus  the  engine-room  staff  per  passenger 
capacity  of  the  three  ships  with  reciprocating  engines  is 
47  per  cent,  73  per  cent,  and  103  per  cent  higher  than  in 
the  Queen,  the  oil  used  2f  times  greater :  the  cost  of 
coal  and  engine-room  staff  in  the  three  vessels  is  respec- 
tively 34  per  cent,  106  per  cent,  and  80  per  cent  greater 
than  in  the  Queen.  From  these  results  the  professor  makes 
the  assumption  that  the  net  gain  in  commercial  efficiency 


is  higher  than  that  in  engineering  efficiency  alone.  As 
regards  the  Midland  steamers,  the  professor'  gives  similar 
figures  to  those  included  in  the  paper  read  at  the  recent 
meetings  of  the  Institution  of  Naval  Architects  by  his 
partner,  Mr.  William  Gray.  He  points  out  that  the  greater 
efficiency  on  service  of  the  turbine-driven  boats  over  the 
reciprocating-engined  boats  seems  to  be  less  marked  than 
on  the  trials.  It  may  be,  he  added,  that  with  the  increase 
of  resistance  due  to  sea,  wind,  and  foul  bottom  turbine 
propellers  are  less  efficient  relatively,  because  they  are 
small ;  but  it  is  reported  that  in  bad  weather  there  is  less 
racing  in  the  case  of  turbine-driven  machinery.  It  seems 
certain  that  8  or  9  per  cent  of  gain  may  be  relied  upon 
if  the  turbines  are  as  efficient  as  those  of  the  Manxman, 
with  a  saving  of  15  per  cent  in  weight. 


Words  as  Trade  Marks. — A  singular  anomaly  in  con- 
nection with  the  registration  of  trade  marks  has  been 
brought  under  the  notice  of  Truth  by  a  correspondent. 
The  regulations  issued  by  the  Patent  Office  require  that 
applications  for  the  registration  of  a  trade  mark 
for  use  on  certain  specified  classes  of  goods  shall 
lie  made  to  the  Manchester  Trade  Marks  Branch  or 
the  Cutlers'  Company,  Sheffield,  while  for  all  other  classes 
of  goods  the  application  must  be  addressed  to  the  principal 
office  in  London.  The  correspondent  applied  to  the  London 
office  for  the  registration  of  what  the  statute  calls  "  an 
invented  word"  as  a  trade  mark  for  articles  of  clothing; 
and  this  application  was  granted.  He  then  applied  to  the 
Manchester  branch  for  the  registration  of  the  same  word 
in  respect  of  cotton  piece  goods,  but  this  was  refused  on 
the  ground  that  the  officials  there  have  a  "  general 
objection  "  to  the  use  of  words  only  as  trade  marks  in  the 
cotton  classes.  It  is  surely,  Truth  says,  an  extraordinary 
state  of  tilings  that  it  should  be  open  to  a  branch  office 
to  reject  a  trade  mark  which  has  been  accepted  by  the 
Trades  Marks  Department  of  the  Patent  Office  in  London. 


The  annual  report  of  the  superintendent  of  the  ashpit 
and  destructors  department  of  the  Bradford  Corporation 
gives  some  very  interesting  figures  upon  the  cost  of 
disposing  of  town's  refuse  by  destructor.  Four  depots  are 
working  in  different  parts  of  the  city,  viz.,  at  Hammerton 
Street,  Sunbridge  Road,  Southfield  Lane,  and  Cliff  Road. 
At  Hammerton  Road  depot,  with  six  working  cells,  190 
I.H.P.  is  produced,  and  used  in  driving  the  five  engines 
for  working  the  dynamo,  clinker  crushing  and  screening, 
slab  plant,  concrete  mixers,  fish  manure  plant,  steam  jets, 
etc.  The  weight  of  refuse  destroyed  per  cell  per  24  hours 
averaged  at  8  tons  2  cwt.,  the  gross  cost  per  ton  destroyed 
being  58'42d.,  and  the  net  cost,  after  deducting  profits 
from  mortar,  clinker,  and  fish  manure,  23'63d.  per  ton 
destroyed.  The  annual  income  from  electric  light  and 
power  supplied  to  other  departments  from  this  destructor 
is  £320.  For  the  whole  of  the  destructor  department, 
including  tips,  59,444  tons  of  refuse  were  destroyed  at 
a  gross  cost  per  ton  of  89'38d.,  the  net  cost  per  ton 
being  43'05d.,  so  that  the  receipts  per  ton  destroyed 
averaged  46'33d. 


Wear  or  High-speed  Engine  Bearings. — -As  an  example 
of  the  small  amount  of  wear  in  high-speed  engine  bearings, 
when  of  sufficient  area,  with  true  surfaces  and  well  oiled, 
an  American  contemporary  gives  the  case  of  a  high-speed 
engine  which  was  supplied  for  the  electric-light  plant  at 
Digby,  Nova  Scotia,  in  June,  .1892,  and  running  on  an 
average  10  to  12  hours  each  night  since  then  until  replaced 
by  a  larger  engine.  The  engine  is  of  the  Robb-Armstrongj 
high-speed,  centre-crank  type,  designed  byE.  J.  Armstrong, 
M.E.,  the  cylinders  lOiin.  diameter  and  stroke  12in. ;  speed, 
275  revolutions  per  minute.  The  main  bearings  of  the  crank 
shaft  run  in  solid  sleeves  or  shells,  lined  with  babbit  :  the 
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journals,  of  forged  steel,  3^  in.  diameter  by  12  in.  long, 
were  ground  and  lapped,  the  shell  being  two  thousandths 
of  an  inch  larger  than  the  shaft  journal,  to  allow  for  oil. 
The  journals  were  oiled  continuously  by  ring  oiling  and 
oil  cups  to  keep  up  the  supply.  The  shaft  journals,  which 
have  not  had  anything  done  to  them  since  the  engine  was 
started,  were  in  good  condition,  and  show  a  wear  of  only 
one  thousandth  of  an  inch.  The  shells  or  sleeves  were 
replaced  six  and  a  half  years  ago,  and  during  that  time 
show  wear  of  only  six  thousandths  of  an  inch.  The  crank 
pin,  for  13  years'  running,  was  reduced  only  seven  thou- 
sandths of  an  inch  at  the  centre  and  five  thousandths 
at  the  ends.  The  steam  valve,  which  is  of  the  "Sweet" 
flat-balanced  type,  was  reduced  only  three  thousandths  in 
thickness  by  wear,  and  when  scraped  perfectly  parallel  and 
true,  was  only  five  thousandths  under  the  original  size. 


HARD-SKINNED  AND   KNOTTY  CASTINGS. 

By  Walter  J.  Mat. 
When  once  an  iron  casting  is  made,  for  all  general  work 
it  may  be  taken  that  it  is  unchangeable  so  far  as  the 
ordinary  workshop  is  concerned.  Most  irons  will  soften  if 
packed  and  annealed  in  the  same  way  that  malleable 
castings  are  done,  but  the  game  is  not  worth  the  candle, 
fresh  castings  as  a  rule  costing  less ;  while  really  there  is 
no  real  reason  why  castings  should  be  knotty  or  have 
an  excessively  hard  skin.  Naturally,  some  irons  are 
harder  than  others,  and  it  is  scarcely  to  be  expected  that 
a  strong  hematite  will  machine  as  easily  as  a  soft  Scotch 
iron.  In  fact,  all  chillable  irons  are  harder  on  the  outside 
than  those  which  will  not  chill,  but  unless  bad  moulding 
is  done,  or  some  other  cause  is  present  to  harden  the  skin, 
no  abnormal  hardness  should  occur. 

By  carefully  selecting  the  brands  of  iron  used  in  any 
mixture,  the  minimum  amount  of  hardness,  combined  with 
the  maximum  strength  required,  can  be  secured,  and  this 
should  always  be  considered;  but  with  some  classes  of 
irons  the  strengths  shown  on  testing  bars  of  2  in.  by  1  in. 
section  will  be  considerably  higher  per  square  inch  than 
that  which  can  be  obtained  in  bars  of  larger  section  or 
bars  cut  from  the  ends  of  large  castings.  With  soft  irons 
of  no  special  strength  the  difference  of  strength  per  square 
inch  of  sectional  area  does  not  vary  so  very  much  between 
small  and  large  bars;  but  with  strong  irons,  and  especially 
such  grey  irons  as  chill  more  or  less  freely,  the  variation 
is  very  great.  Probably  this  is  because  there  is  a  greater 
difference  in  the  density  of  the  metal  from  the  outer  side 
to  the  centre  of  the  casting  in  the  hard  than  in  the  soft 
iron,  while  usually  in  the  strong  metal  it  will  be  found 
that  the  content  varies  considerably  when  the  outer  inch 
and  the  centre  inch  in  depth  of  a  fair-sized  casting  is 
analysed. 

One  of  three  things  usually  causes  an  abnormally  hard 
skin  on  castings— either  the  moulds  are  too  wet  and  cause 
a  partial  chill ;  the  moulds  are  not  properly  faced ;  or  the 
castings  are  taken  from  the  moulds  while  too  hot  and  are 
more  or  less  air-chilled.  The  nature  of  the  iron  has  some 
influence  on  the  casting,  but,  speaking  from  a  general  point 
of  view,  sand  moulds  properly  faced  and  worked  as  dry  as 
possible,  plus  the  leaving  of  the  castings  in  the  moulds 
until  they  are  practically  cold,  will  produce  the  softest 
castings— as  soft  as  the  class  of  metal  used  will  permit. 
In  all  cases,  however,  the  outside  £in.  of  any  iron  casting 
will  be  harder  than  the  metal  which  follows,  but  even 
the  outer  portion  should  be  workable  according  to  the  class 
ot  iron  dealt  with.  Purposely  chilled  metal  is  not  being 
considered. 

Knotty  iron  is  almost  invariably  the  melter's  fault, 
metal  not  in  a  perfectly  mixed  state  being  delivered  from 
the  cupola  for  pouring.  Iron  poured  in  a  state  like  thick 
porridge  is  often  knotty  by  reason  of  partial  segregation 
of  part  of  the  content,  but  more  often  it  is  because  the 


metal  is  not  brought  down  hot  enough  in  melting 
Beyond  this,  the  shot  iron  from  the  slag  and  moulding 
floor,  if  charged  into  the  cupola,  will  often  pass  through 
in  a  partly  melted  state,  and  as  these  unmelted  pieces  are 
as  a  rule  more  or  less  chilled,  they  form  hard  knots  in 
the  castings.  For  this  reason  all  metal  to  be  used  for 
castings  which  have  to  be  machined  should  be  of  fair 
quality,  free  from  waste  and  shot  metal,  and  also  free  from 
rust,  and  it  should  be  brought  down  fairly  hot  to  ensure 
proper  melting.  Shot  metal  and  other  rough  scrap  can 
be  used  in  unmachined  castings  or  sold  as  scrap,  as  in  any 
case  it  is  not  worth  much. 

In  occasional  cases  it  will  be  found  that  some  mixtures 
of  iron  produce  stratified  castings,  and  the  remedy  for  this 
is  to  work  out  some  other  mixture  which  gives  the  same 
hardness  and  strength  without  the  objectionable  stratifi- 
cation, unless,  indeed,  some  fluxing  medium  is  used.  A 
hotter  melting  will  sometimes  get  over  the  trouble,  but  not 
always,  there  being  in  some  cases  trouble  in  getting  two 
brands  of  iron  to  properly  mix.  In  some  cases  the  use  of 
a  flux  will  ensure  proper  mixing,  but  this  can  only  be  found 
out  by  practical  trial.  In  all  cases  the  bottom  of  a  casting 
of  any  thickness  is  more  dense  than  the  top,  but  the  metal 
is  the  same  throughout  so  far  as  content  is  concerned,  and 
the  hardness  is  practically  the  same. 

All  mixtures  of  iron  should  be  made  up  in  regard  to 
their  analytical  content  if  the  best  and  most  regular  results 
are  to  be  secured,  but  with  mixed  scrap  in  any  large 
proportion  this  is  a  difficult  matter,  unless  the  scrap  is 
previously  melted  and  run  into  pigs — a  thing  that  is  not 
often  done  on  account  of  the  expense. 

Castings  made  from  odds  and  ends  of  scrap  metal 
obtained  from  marine  stores  and  such  like  places  cannot 
be  depended  upon  to  produce  really  regular  metal  for 
machining,  although  some  very  passable  work  is  turned 
out  from  this  class  of  metal  where  the  melter  is  used  to 
handling  it ;  but  a  lot  of  sorting  is  necessary,  and  the 
sorter  must  be  a  good  judge  of  iron  not  only  from  its 
fracture,  but  also  from  the  purpose  to  which  it  has  been 
applied.  Scrap  castings  are,  as  a  rule,  rather  hard,  but 
they  do  not  necessarily  have  hard  skins,  nor  does  it 
follow  that  they  are  knotty  if  properly  melted. 


AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

(Continued  from  page  166.) 
38.  Air  Compressor  Delivery  Valve  constricted  by  the 
GutekoffnungshiUte,  Oberhausen  a.  </.  Ruhr. — Figs.  140 
and  111  show  one  of  four  delivery  valves  for  the  two  air- 
compressing  cylinders  of  a  twin  air  compressor.  The  former 
is  a  sectional  elevation,  the  latter  a  plan,  the  upper  part  of 
which  shows  the  valve  guard,  numbered  2,  as  seen  from 


Y„  =  0-87 

Fig.  142. 

below  the  lower  part  showing  the  valve  seat  3,  seen  also 
from  below.  The  parts  are  all  numbered,  1  being  the  valve- 
box  cover  of  cast  iron,  2  the  valve  guard  or  stop  of  the  same 
metal,  3  the  valve  seat  of  cast  steel,  while  1  and  5  are  two 
rings  of  steel  plate  forming  the  valve.  There  are  tight 
spiral  springs,  numbered  6  and  7,  the  former  exercising  a 
force  of  12  lb.  when  they  are  compressed  about  i  in.,  and  the 
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latter  21  lb.  for  the  same  compression.  These  springs  are 
coiled  round  8  and  9,  studs  upon  which  grooves  are  cut  for 
the  ends  of  the.  spiral  springs.  The  valve  guard  is  fitted 
upon  a  central  bolt  10,  and  a  stuffing  box  is  fitted  in  the 


Fig.  143. 

centre  of  the  cover.  The  inside  diameters  of  the  two  rings 
are  240  and  120  mm.  or  9'45  and  4-72  in.  The  rings  are 
30  mm.  or  1  "18  in.  in  width.  Figs.  142  and  143  are  indicator 
diagrams  from  air-compressing  cylinders  made  by  this  firm, 


Fig.  140. 


while  144  and  145  are  those  from  the  steam  cylinders. 
The  mean  pressure  p  is  given  in  atmospheres.  The 
horse  power  of  the  air  cylinders  is  923,  and  that  of  the  steam 
cylinders  is  1,157,  so  that  the  mechanical  efficiency  is  about 
80  per  cent.    The  volumetric  efficiency  is  87  per  cent,  and 


Fig.  144. 


the  pressure  to  which  the  air  is  compres-ed  is  6'6  atmospheres, 
and  the  average  mean  pressure  per  square  inch  of  the  four 
diagrams  is  33*3  lb.,  the  ideal  mean  pressure 

Pi  =  -87  x  p,  hyp  log  & 

the  volumetric  efficiency  being  "87  ; 

Pi  =  -87  x  14-7  x  2-31og,6-6  =  24  1b. 
Hence  the  air  efficiency 

24 

V-  =  qoTq  =  '  2  Per  cent> 


and  the  total  efficiency  of  the  engine  is 

>/  =  "80  x  '72  =  '576,  or  57'6  per  cent. 


Fig  145. 

Taking  the  diagram  in  which  the  indicated  horse  power  is 
241,  and  using  the  equation, 

n  =  lQg  Pi  -  lQg  /  ' 

log  P2   -  l°o  rl 

<    log  6-56  -  log  1  __ 
log  98  -  log  23-75 


tlG  141 

RIVETING  MACHINES. 


Several  new  types  of  portable  pneumatic  percussion  and 
compression  and  riveting  machines  have  recently  been  placed 
on  the  market  by  Mr.  John  F.  Allen,  New  York.  The 
jaw  riveter  shown  in  the  accompanying  figure  is  most 
suitable  for  all  descriptions  of  bridge  work.  This 
machine  may  be  operated  by  steam  at  a  pressure  of  from 
60  to  701b.,  or  by  compressed  air.  The  piston  rod  connects 
levers  of  different  lengths,  forming  a  toggle  joint.  The 
lower  ends  of  the  larger  levers  are  attached  to  fixed  centres 
on  the  frame,  and  the  end  of  the  central  short  lever  is 
attached  to  the  dolly  bar.  into  the  lower  end  of  which  the 
head  die  is  screwed.  By  this  latter  arrangement  any 
desired  change  in  the  distance  between  the  dies  is  easily 
provided  for.  By  a  special  cut-off  contrivance  any  possible 
leakage  of  air  is  prevented.  The  dolly  bar  lias  a  stroke  of 
4  in.,  and  acts  in  a  direct  line  with  the  axis  of  the  rivet. 

The  compression  lever  riveter  is  principally  intended  for 
beams  and  girders  for  bridge  building,  and  forms  the  rivet 
head  by  compressing  the  end  of  the  rivet  into  a  suitable 
die.  The  levers,  turning  on  a  fulcrum,  contain  at  one 
end  the  dies,  and  are  connected  at  the  other  end  to  a 
toggle  joint,  to  the  centre  of  which  the  piston  rod  of  a 
pressure  cylinder  is  attached.  The  upper  die  holder  is 
made  with  a  long  thread,  giving  good  bearing  surface, 
whereby  the  die  is  easily  adjusted  to  the  various  thickness 
of  sheets  to  be  riveted.    The  pressure  used  in  this  machine 
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is  from  GO  to  75  lb.,  and  the  arms  are  made  of  sufficient 
strength  to  operate  on  1  in.  rivets.  It  is  operated  by  air 
or  by  steam.  By  construction  of  the  elbow  or  toggle  joint 
between  the  power  employed  and  the  hinged  or  pivoted 
arms  which  carry  the  dies,  a  small  10  in.  cylinder  will 
produce,  at  the  end  of  the  stroke,  or  when  the  dies  are 
nearly  closed,  a  pressure  upon  the  rivets  of  about  50  tons. 

The  portable  pneumatic  hammer  boiler  riveter,  for 
boilers,  tanks,  etc.,  is  capable  of  driving  rivets  with  as 


great  rapidity  as  the  large  and  expensive  steam  or 
hydraulic  stationary  riveters.  The  riveter  works  on  the 
principle  of  hand  work,  forming  the  head  of  the  rivet  by 
a  succession  of  rapid  blows  around  the  rivet  until  the 
desired  shape  of  the  head  is  obtained.  It  consists  of  two 
levers,  having  at  one  end  a  pressure  cylinder  to  open  and 
close  the  levers.  At  the  other  end  the  riveting  machine 
on  one  arm,  and  a  suitable  die  with  counter  weight  attached 
on  the  other  arm.  The  long  arms  of  the  levers  are 
made  capable  of  reaching  a  rivet  from  6  ft.  to  8  ft.  from 
the  edge  of  the  plate,  so  as  (o  operate  upon  the  circular 
seams  of  a  boiler. 

The  riveting  machine  proper  consists  of  a  cylinder,  with 
the  hammer  head  or  die  attached  to  the  end  of  the  piston 
rod,  capable  of  being  easily  changed  to  adapt  the  machine 
for  different  sizes  of  rivets  and  heads.  The  valve  is 
operated  directly  by  the  pressure  in  the  cylinder. 

The  machine  is  operated  with  air  pressure  of  from  30  lb. 
to  4011).  per  square  inch,  and  makes  from  150  to  200 
strokes  per  minute.  The  time  required  to  form  the  head 
of  a  fin.  rivet  is  about  six  seconds,  and  with  steady, 
straight  work,  allowing  for  ordinary  detention  and  loss  of 
tame,  two  or  three  rivets  can  readily"  be  finished  in  one 
minute. 


M.  Seepolle^,  the  designer  of  the  well-known  steam  auto- 
mobile of  that  name,  is  said  to  have  under  construction  an 
engine  for  driving  his  new  car  at  a  speed  of  125  miles  per  hour, 
and  which  will  develop  200  horse  power  and  weigh  only  330  lb. 
without  the  boiler.  This  is  only"l'65lb.  per  horse  power;  a 
figure  truly  remarkable. 

Messes.  Joseph  Ceosfield  and  Sons  Liviited  tend  pamphlet 
of  their  works.  This  is  a  neat  illustrated  production  giving 
particulars  of  social,  well-being,  and  physical  improvements  of 
the  firm's  workpeople.  Plain  sheets  for  remarks  are  interleaved 
for  encouraging  the  exchange  of  ideas.  Messrs.  Crosfield  and 
Sons  Limited  have  just  been  favoured  with  the  royal  warrant, 
:is  manufacturers  by  special  appointment  to  his  Majesty  the 
King. 


WATER  GAUGE  GLASSES- 

By  J.  Russell  Mackat. 

The  renewal  of  water  gauge  glasses  is  one  of  the  numerous 
little  tasks  which  fall  more  often  to  the  lot  of  the  seagoing 
engineer  than  to  his  brethren  ashore,  and  is  usually 
performed  under  conditions  inducing  haste  in  the  opera- 
tion, which  too  often  results  in  a  practical  demonstration 
of  the  old  saw,  "  More  haste,  less  speed."  I  have  had 
quite  a  long  experience  with  gauge  glasses,  both  tubular 
and  of  the  reflex  type,  in  boilers  carrying  2001b.  pressure 
on  board  ship,  and  a  few  suggestions  from  one  who  has 
had  such  an  experience  may.  be  appreciated  by  those  who 
have  not,  at  the  present  time.  To  the  common  forzn  of 
water  gauge  glasses  fitted  in  marine  boilers  I  think  the 
following  suggestions  profitably  apply :  — 

The  steam,  water,  and~  drain  cocks  should  be  kept  in 
good  condition,  so  that  while  there  is  no  leakage  they 
should  be  easy  to  operate,  for  the  jerk  required  to  work 
one  of  these  cocks,  if  too  tight,  is  quite  sufficient  to  vibrate 
the  shell  or  nipple,  causing  the  glass  to  burst. 


Fio.  1. 


Keep  the  spare  glasses  carefully  covered,  and  don't 
allow  them  to  be  scratched  by  any  hard  substance. 

When  the  old  glasses  are  taken  out,  blow  the  steam 
and  water  through  the  passages  to  clear  out  any  sediment, 
broken  glasses,  or  pieces  of  old  packing. 

Clean  the  threads  of  the  screws  on  the  stuffing  boxes 
carefully,  and  oil  them  with  Cola  or  other  vegetable  oil, 
then  run  the  gland  nuts  right  up  to  the  end  of  the  screw, 
otherwise  the  nuts  may  jam  on  the  screw  instead  of 
compressing  the  packing,  and  also  because  if  the  nuts  are 
forced  up  on  a  thread  encased  in  grit  repeatedly,  this  will 
in  time  cause  the  outer  threads  of  the  gland  nut  to  be 
too  slack,  and  the  nut  will  not  engage  the  box  until  it 
has  been  entered  over  a  few  threads. 

Clean  out  the  stuffing  box  carefully  ;  there  may  be  a 
deposit  on  the  inside  of  the  box,  which,  while  it  will 
permit  the  bush  to  enter  its  full  depth — these  bushes 
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being  usually  an  easy  fit  in  the  box — will  throw  it  eccentric 
with  the  interior  of  the  box  and  jam  the  glass  transversely. 

If  the  glass  is  put  in  through  the  top  of  the  upper  gauge 
cock  by  the  removal  of  a  plug,  as  shown  in  fig.  L,  tighten 
up  the  top  gland  first,  for  if  it  is  left  slack  and  the  bottom 
one  tightened  down  first,  there  is  danger  of  the  lower 
packing  being  forced  under  the  glass  tube  and  blocking 
it  up.  To  assist  in  preventing  this,  the  glass  should  be 
finished  with  a  square  end  and  drop  into  a  slight  depression 
in  the  lower  end  and  the  stuffing  box  finished  square  on 
the  box  also. 

Use  a  packing  stick  to  push  the  packing  into  the 
stuffing  box. 

Tighten  up  the  gland  nuts  by  hand  or  with  a  spanner 
not  more  than  3  in.  long. 

Rubber  or  composition  rings  are  good  for  the  water  end 
and  asbestos  for  the  steam  end.  I  have  seen  a  good 
packing  made  by  using  a  rubber  ring  of  small  section  and 
wrapping  it  with  asbestos  cord. 

There  is  a  form  of  washer,  fig.  2,  made  of  ebonite,  in 
common  use.  It  is  very  quickly  put  in  place,  but  to  give 
satisfactory  results  it  must  be  a  good  fit  on  the  glass,  as 
the  pressure  around  the  conical  part  holds  it  tight  against 
the  glass. 

The  practice  recommended  by  the  makers  of  the  Perth 
glasses  is  to  open  up  the  water-cock  first,  then  the  stem, 
then  when  the  glass  is  warmed  up,  shut  the  drain  cock; 
but  the  practice  usually  followed  is  to  open  the  steam  first. 
I  believe  that  the  reason  usually  given  for  doing  so  is 
that  there  is  less  prospect  of  the  man  being  scalded  should 
the  glass  burst.  There  is  room  for  an  argument  as  to 
which  practice  is  best  for  the  glass. 

The  following  directions  and  suggestions  are  intended  to 
apply  to  the  reflex  glass:  — 

When  the  glass  is  received  from  the  makers,  see  that 
all  the  tap  bolt  holes  are  the  same  depth,  and  keep  a 
sample  tap  bolt  in  stock. 


y 

Flu.  2. 

When  you  wish  to  clear  deposit  or  scale  off  inside  of 
the  glass,  shut  off  the  water  cock,  open  the  drain,  and 
blow  through  the  steam  cock  quickly  several  times ;  or, 
shut  off  the  water  and  steam  cocks,  remove  the  top  plug 
of  the  glass,  and  fill  it  with  a  solution  of  carbonate  of  soda 
— common  soda — -which  will  soften  or  remove  the  incrusta- 
tion. This  may  be  assisted  by  a  small  brush  pushed  down 
through  the  top  hole.  The  tubular  glass  would  fracture 
if  this  were  done. 

Watch  the  glass  carefully  for  any  sign  of  leakage,  as  a 
minute  leak  will  soon  cut  a  groove  across  the  ground  face 
of  the  glass.  This  may  be  stopped  by  taking  the  gauge 
apart  and  filling  the  groove  with  asbestos  pulp.  With  the 
common  tubular  glass  under  200  lb.  pressure,  if  it  is 
permitted  to  leak  it  will  soon  burst,  but  the  reflex  glass 
will  not  do  so,  and  if  there  is  a  leak  around  it  the 
circulation  of  the  water  due  to  this  leak  will  cause  the 
water  in  the  glass  to  be  lighter  (because  hotter),  and  in 


consequence  it  will  show  a  higher  water  level  than  usual 
relative  to  the  height  of  water  in  the  boiler. 

When  renewing  joints  on  the  glass,  be  very  careful  to 
tighten  up  the  screws  equally  on  the  joint  (we  use  a  ring 
spanner  4  in.  long  for  this),  otherwise  the  twisting  strain 
on  the  glass  may  cause  it  to  fracture  when  heat  is  applied. 

These  glasses  do  not  usually  burst  ;  they  simply  crack 
all  over  the  face,  and  when  removed  from  the  frame  fall 
into  small  pieces,  but  I  have  seen  a  small  piece  about  |in. 
square  blown  out  on  a  few  occasions  from  a  fractured  glass. 


I 


Fro.  3. 

These  glasses  have  usually  to  be  discarded,  owing  to 
the  corrugations  becoming  worn  away  at  the  working  level 
of  the  water — say  from  3  in.  to  5  in.  in  the  glass — thus 
making  the  glass  obscure  for  that  distance,  but  they  may 
still  be  utilised  by  turning  them  upside  down,  so  that  they 
are  still  clear  at  the  working  level,  and  in  the  upper  2  in. 
of  the  glass. 

To  new  boilers  the  glasses  are  usually  fitted  as  in  fig.  3. 
Where  xhus  fitted,  copper  rings  are  used  as  joints,  and  one  of 
them  should  also  be  kept  in  stock  as  a  sample,  and  when 
replacing  the  fitting  it  should  be  allowed  to  hang  loosely 
for  a  little  while  to  the  steam  end,  so  as  to  allow  the  fitting 
to  become  warm  before  forcing  it  on  to  its  place,  as  it 
always  contracts  when  off  its  place  for  some  time,  and  I 
have  seen  the  fittings  injured  through  trying  to  force  them 
together  while  the  part  containing  the  glass  was  cold  and 
the  boiler  under  steam. 

When  the  connections  are  made  as  shown  in  fig.  3,  the 
person  looking  after  the  water  must  stand  nearly  in  front 
of  the  glass  to  see  the  water  j  therefore,  if  there  is  more 
than  one  boiler,  the  frame  A  holding  the  glass  should  be 
formed  at  such  an  angle  with  the  axis  of  the  steam  and 
water  connections  B  as  will  easily  permit  the  water  to 
be  observed  from  one  central  position. 

With  regard  to  the  self-cleansing  water  gauge,  the 
trouble  with  the  automatic  ball  valves  is  that  they  are 
very  apt  to  become  encased  in  grit  or  to  be 
held  from  seating  closely  by  small  pieces  of  glass 
or  packing  which  fall  into  the  spaces  when  renewing 
the  glasses.    Then  as  to  tire  remark  that  "steam  alone 


September  1,  1905]  THE    PRACTICAL  ENGINEER. 


327 


flows  through  after  the  water  is  blown  out,"  this  difficulty 
could  be  easily  overcome  by  fitting  a  cock — with  an  offset 
and  pipe  pointing  down — on  top  of  the  glass,  in  place  of 
the  plug  which  is  usually  placed  there  for  the  purpose  of 
inserting  the  glasses.  A  plug  should  be  placed  so  that 
the  balls  can  be  easily  taken  out  and  cleaned  without 
having  to  take  half  the  gauge  apart  to  do  so. — Power. 


SUGGESTIONS  CONCERNING  VALVES. 

By  W.  H.  Wakbman. 

TfiE  main  points  to  be  considered,  when  deciding  on  the 
proper  kind  of  valve  to  use  for  a  given  place,  are  the 
length  of  time  that  it  will  probably  remain  tight  and  the 
friction  it  will  cause  in  use. 

On  the  former  account  some  engineers  prefer  a  gate 
valve,  while  others  are  equally  confident  that  a  globe  valve 
will  do  better  service,  and  it  can  be  more  easily  repaired 
when  it  does  begin  to  leak.  The  gate  valve  offers  practi- 
cally no  resistance  to  the  passage  of  water  or  steam,  but 
an  angle  valve  can  often  be  used  instead  of  an  ell,  thus 
avoiding  all  unnecessary  friction,  and  at  the  same  time 
providing  a  valve  that  possesses  all  of  the  advantage  due 
to  being  easily  repaired  that  is  found  in  the  globe  valve. 
A  minor  point  to  be  considered  when  selecting  valves  is 
the  way  provided  for  opening  and  closing  them. 

Fig.  1  represents  the  stem  and  stuffing  box  of  a  globe 
valve.  It  is  now  opened  to  about  one-half  of  its  capacity, 
and  four  threads  are  in  service.  When  closed  only  about 
niie  thread  will  be  called  on  to  stand  the  strain,  which  is 
not  the  best  possible  practice.  This  is  one  point  in  favour 
of  connecting  a  globe  valve,  so  that  when  it  is  closed 
pressure  will  come  on  top  of  the  disc;  but  there  are  other 
reasons  why  it  should  be  placed  the  opposite  way. 
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It  is  frequently  necessary  to  locate  valves  where  room 
for  their  operation  is  very  limited.  In  such  cases  it  is 
well  to  remember  that  the  wheel  of  a  valve  made  in  this 
way  must  rise  when  the  valve  is  opened  ;  consequently  room 
must  be  provided  for  it.  In  one  case  that  I  have  in  mind 
a  globe  valve  was  located  so  that  when  it  was  opened  its 
stem  moved  directly  toward  a  larger  pipe.  Before  the 
latter  was  covered  there  was  room  enough  for  the  globe 
valve  wheel,  but  application  of  a  thick  pipe  covering  made 
it  necessary  to  move  the  valve. 
3 


In  this  style  of  valve  the  thread  is  concealed  from  view, 
making  it  impossible  to  tell  whether  it  is  in  good  condition 
or  nearly  worn  out,  unless  the  bonnet  is  taken  off. 
However,  the  thread  is  protected  from  dust  and  dirt. 

One  point  in  favour  of  such  a  valve  is  that  the  engineer 
ran  tell  at  a  glance  whether  it  is  open  or  closed.  When 
there  is  no  pressure  on  the  line,  the  wheel  may  be  raised 
far  enough  to  afford  plenty  of  room  for  packing  the  stuffing 
box.  This  point  will  be  appreciated  by  those  who  have 
had  to  pack  valve  stems  where  the  nuts  cannot  be  raised 
much  above  the  threaded  bonnet.  n 
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The  valve  stem  shown  in  fig.  2  is  designed  so  that 
opening  it  does  not  raise  the  wheel,  but  the  stem  rises 
according  to  the  opening  given  the  valve.  As  the  stem 
of  a  G  in.  gate  valve  rises  above  7  in.  when  opened  wide, 
this  fact  must  be  taken  into  consideration  when  locating 
such  a  valve  in  close  quarters.  This  thread  is  exposed  to 
dust  and  dirt,  but  it  can  be  easily  cleaned  and  inspected. 

It  is  about  the  only  kind  of  valve  stem  that  can  be  oiled 
at  pleasure  while  in  use.  Some  engineers  claim  that  when 
these  threads  are  oiled  to  reduce  friction  it  does  not 
secure  the  object  sought,  because  dust  is  held  by  the  oiled 
surfaces,  thus  causing  an  accumulation  of  objectionable 
matter  that  increases  friction ;  but  oil  does  more  good 
than  harm,  except  in  some  exceptional  cases,  or  where 
stems  are  not  cleaned  as  often  as  they  ought  to  be. 

Fig.  3  is  a  valve  on  which  neither  stem  nor  wheel  rises 
when  it  is  opened  ;  therefore  it  can  be  located  in  closer 
quarters  than  the  others  shown.  ■  Some  of  these  stems  are 
made  so  short  that  it  is  difficult  to  pack  them.  This  point 
should  be  considered  before  a  valve  is  purchased.  While 
in  use  the  thread  is  protected  from  dust  and  dirt,  but  it 
cannot  be  easily  inspected.  The  engineer  cannot  tell 
whether  this  valve  is  open  or  closed  by  looking  at  it ; 
therefore  the  wheel  must  be  tried  for  this  purpose. 

To  open  a  valve  of  this  kind  as  far  as  possible  and  then 
leave  the  stem  locked  in  this  position  is  very  bad  practice, 
because  change  of  temperature  may  cause  it  to  be  held 
firmly  in  place,  so  that  it  will  be  difficult  to  close  it  quickly 
in  case  of  emergency. 

This  point  is  mentioned  more  particularly  in  connection 
with  this  valve  because  it  looks  the  same  when  open  as 
when  closed  ;  therefore  a  helper  is  much  more  liable  to 
become  confused  and  attempt  to  turn  the  wheel  in  the 
wrong  direction,  when  told  to  close  it  quickly,  than  if  the 
wheef  were  given  one-half  revolution  in  the  opposite 
direction  after  the  valve  is  opened  wide.  This  idea  applies 
to  all  valves,  as  it  is  better  to  leave  the  stem  free  to  turn 
easily  in  all  cases. 
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A  coarse  travel  on  a  valve  stem  enables  the  engineer 
to  open  and  close  it  quickly,  but  a  fine  thread  gives  more 
purchase  with  the  same  diameter  of  wheel.  I  once  had  a 
5  in.  gate  valve  that  required  31  revolutions  of  the  wheel 
to  open  it,  but  no  special  advantage  was  gained  by  the 
purchase  due  to  such  a  fine  thread. 

The  bonnets  of  small  and  medium-sized  valves  are  screwed 
into  the  body  with  threads  strong  enough  to  answer  every 
purpose.  The  bonnets  of  large  valves  and  of  some  of 
medium  size  are  bolted  to  the  body.  Those  that  are 
specially  designed  for  high  pressure  are  provided  with 


Fig.  3. 


enough  bolts  to  make  them  safe,  but  it  is  not  a  good  idea 
to  put  a  high  pressure  on  a  bonnet  of  this  kind  unless  it  is 
designed  for  it,  and  some  of  them  are  not.  These  bolts 
should  not  only  be  large  enough  to  secure  safety,  but  they 
ought  to  be  dose  enough  together  to  prevent  packing  in 
the  joints  from  blowing  out. 

The  plan  adopted  for  fastening  a  valve  wheel  to  its 
stem  is  worthy  of  consideration.  Some  manufacturers  turn 
the  end  of  stem  to  a  standard  diameter,  bore  the  wheel  to 
what  is  intended  for  an  easy  driving  fit ;  then  drive  on  the 
wheel,  into  which  a  small  pin  is  put  into  the  end  of  the 
stem,  one  half  entering  the  stem,  and  the  other  going  into 
the  hub  of  the  wheel.  Before  this  can  fail,  the  pin  must 
be  sheared  for  its  whole  length,  and  it,  therefore,  is  of 
strong  design.  But  it  sometimes  works  loose,  the  pin  is 
lost,  and  the  stem  cannot  be  turned  until  something  is 
found  out  of  which  to  make  a  new  pin.  This  design  does 
not  admit  of  taking  off  the  wheel  easily  and  replacing  it  as 
firmly  as  before  whenever  it  is  desirable  to  do  so  for 
any  purpose. 

Another  plan  consists  of  casting  a  square  hole  in  the 
hub,  then  milling  the  end  of  the  stem  square,  and  driving 
the  wheel  on  to  it.  This  prevents  the  wheel  from  slipping 
on  the  stem,  but  it  is  usually  a  very  poor  fit.  The  wheel 
is  held  in  place  by  a  screw  tapped  into  the  end  of  the  stem, 
or  a  nut  is  screwed  on  the  projecting  end  of  said  stem, 
which  is  made  round  and  threaded  for  the  purpose.  This 
admits  of  taking  off  the  wheel  at  any  time  and  replacing 
it  at  pleasure,  and  only  a  screw  driver  or  a  wrench  is 
needed  for  the  purpose. — Power. 


ROTARY    MELTING  FURNACE. 


The  accompanying  illustrations  refer  to  a  rotary  melting 
furnace  for  copper,  brass,  bronze,  aluminium,  etc.  The 
makers  have  aimed  at  reliability  and  simplicity.  They 
use  no  crucible,  and  no  coal  or  coke. 

Fig.  1  shows  the  necessary  appliances  and  the  method 
of  delivering  and  burning  fuel  oil  for  this  rotary  melting 
furnace,  while  fig.  2  shows  the  furnace  itself.  As  shown,  the 
furnace  is  constructed  with  two  independent  chambers, 
placed  end  to  end,  communicating  with  each  other,  and 
having  a  burner  at  each  outer  end.  While  both  chambers  are 
charged  with  metal,  only  one  burner  is  operated  at  a  time, 
the  firing  and  melting  occurring  alternately  from  left  to 
right  and  from  right  to  left.  In  each  case  the  spent  gases 
escape  from  the  live  or  primary  chamber  through  the 
neck  into  the  secondary  chamber,  where  the  heat  is  largely 
absorbed  by  the  charge  of  metal  in  that  chamber  before 
they  are  finally  discharged  into  the  open  air.  As  soon  as 
the  live  chamber  has  completed  its  melting  the  fire  is 
reversed ;  the  escaping  gases  serve  to  protect  the  molten 
metal  in  what  was  the  live  chamber  while  it  is  being- 
poured,  as  well  as  to  heat  the  new  metal  after  it  has  been 
re-charged.  This  operation  of  alternately  charging, 
melting,  and  reversing  may  be  continued  indefinitely,  and 
so  closely  do  the  meltings  follow  each  other  that  they  are 
practically  continuous. 
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The  two  chambers  forming  the  furnace  are  made  of  steel. 
They  are  divided  longitudinally  through  their  axis,  hinged 
on  one  side,  and  bolted  together  through  their  flanges,  as 
shown.  Each  chamber  at  its  centre  has  a  part  for 
charging  and  pouring  the  metal.  Each  part  has  a  hinged 
tight-fitting  steel  cover,  held  down  during  operation  by 
two  steel  clamps.  Each  cover  has  a  vent  opening  through 
its  centre,  which  may  be  closed  by  a  hinged  cap  and  clamp. 
The  chambers  are  mounted  horizontally  on  rollers.  The 
outer  ends  of  the  chambers  are  provided  with  worm  gears 
and  hand  wheels  for  the  purpose  of  revolving  and  pouring. 
The  supporting  legs  are  cut  away  on  their  front  sides  to 
permit  a  ladle  to  be  carried  well  under  the  chambers 
without  interference  of  its  handles.  An  oil  or  gas  burner 
is  placed  at  the  outer  end  of  each  chamber.  The  chambers 
are  lined  with  a  refractory  material  rammed  in  bulk  into 
the  half  shells  separately  around  a  form.  The  forms  are 
then  removed  and  the  shells  closed  after  the  fashion  of  a 
clam  shell,  and  the  linings  are  burned  in  place  in  the 
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furuace  from  the  heat  of  the  burners.  They  become  one 
solid  mass,  fitting  the  shells  perfectly,  and  are  very  hard 
and  durable.  There  is  no  cutting  or  fitting;  the  one  seam 
where  the  halves  meet  solidifies  with  the  burning,  leaving 
the  lining  a  seamless  retort  encased  in  a  steel  shell. 
Skilled  workmen  are  not  required  to  put  in  a  new  lining. 
The  two  half  shells  are  simply  rolled  open  on  their  hinges 
upon  two  steel  bars,  the  linings  put  in,  and  the  halves 


time ;  and,  for  instance,  a  charge  of  copper  may  be  melted 
in  one  chamber  and  a  charge  of  cast  iron  in  the  other, 
and  both  charges  be  poured  at  the  same  time. 

A  furnace  of  this  description  has  been  in  operation  at 
the  Trafford  Park  works  of  the  Westinghouse  Electric  and 
Manufacturing  Company  with  success.  The  makers  of  the 
rotary  melting  furnace  are  the  Rockwell  Engineering 
Company,  New  York. 


Oil  Pimp. 


Blower.  Melting  Furnac[ 

Fig.  1.— ROTARY   MELTING  ;  FURNACE. 


rolled  together  again  and  bolted.  No  lifting  is  necessary,  i 
Fig.  3  shows  the  furnace  in  the  pouring  position.  The 
ceonomy  of  such  a  method  is  self-evident.  Heat,  which  in 
ordinary  practice  escapes  up  the  chimney  or  is  discharged 
into  the  open  air  and  lost,  is  here  carried  into  the 
connecting  independent  chamber,  and  saved  by  being 
absorbed  by  the  fresh  charge  of  metal  in  that  chamber. 
Not  only  is  the  heat  saved,  but  it  enters  the  metal  for  the 
most  part  without  causing  oxidisation ;  that  is,  the  total 
temperature  and  character  of  heat  in  the  secondary  chamber 
is  always  such  that  the  greater  part  of  the  total  heat 
necessary  to  melt  is  put  into  the  metal  before  the  final 
high  temperature  is  applied  after  reversing.  The  metal  is 
then  brought  down  quickly,  and  with  the  least  possible 
loss.    The  two  chambers  may  also  be  operated  at  the  same 


Can  Iron  Grow? — That  iron  can  be  made  to  grow  is  shown 
(says  a  contemporary)  by  a  new  process  for  which  the  Franklin 
Institute  has  awarded  the  Elliott  Cresson  Gold  Medal.  The 
process  consists  in  heating  and  cooling  the  bar  of  iron  which  it  is 
intended  to  magnify  to  a  "  critical  "  temperature  a  number  of 
times.  The  results  are  extraordinary.  To  the  Mechanical 
Science  Section  of  the  American  Association  two  bars  of  iron 
cast  in  one  mould  were  presented  for  critical  inspection.  One 
bar  remained  exactly  as  cast.  The  companion  bar  had  been 
caused  to  grow  gradually  in  cubical  dimensions  till  it  is  now 
46  percent  larger  than  the  other,  the  weight  remaining  the  same 
as  before  expansion.  Both  bars  were  machined  on  one  side  to 
show  the  texture  and  metallic  appearance  ;  and  it  was  difficult  to 
detect  any  change  except  the  very  apparent  difference  in  size.  It 
is  said  that  important  practical  applications  have  already  been 
found  for  this  remarkable  discovery. 
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HIGH-PRESSURE   PELTON   WATER  WHEEL. 


We  are  enabled,  through  the  courtesy  of  the  manufacturer, 
Mr.  Percy  Pitman,  of  Boslmry,  Lidbury,  to  place  before 
our  readers  an  illustration  and  description  of  a  large  high- 
pressure  Pelton  water  wheel,  supplied  to  the  order  of 
Messrs.  the  Cyanide  Plant  Supply  Co.  Limited,  London, 
for  one  of  the  largest  mines  in  South  Africa. 

The  wheel  is  of  the  tangential  impulse  type,  of  special 
construction,  and  fitted  with  improved  shaped  buckets  of 
close-grained  cast  iron,  with  the  dividing  wedge  and  front 
edge  ground  to  knife  edges.  Each  bucket  is  accurately 
machined,  all  holes  being  drilled  and  reamered  out,  the 
bolts  being  of  turned  steel.  Special  care  has  been  taken 
to  make  all  the  buckets  of  the  same  weight,  to  ensure  the 
wheel  being  dynamically  balanced.  The  Pelton  wheel  has 
a  disc  centre  of  mild-steel  plate,  pressed  by  hydraulic 


power,  turned  and  balanced.  The  lugs  of  the  bucket 
straddle  the  rim,  and  grip  the  same  on  each  side.  They 
are  locked  in  place,  but  can  be  renewed  when  required. 
The  shaft  is  a  steel  forging,  with  collared  necks  turned 
out  of  the  solid.  The  three  bearings  are  fitted  with 
phosphor  bronze  faces  and  an  automatic  ring  oiling,  the 
wearing  surfaces  being  about  three  times  the  diameter 
of  the  shaft.  The  shaft  couples  direct  on  to  an  alternate- 
current  dynamo  at  one  end  (not  shown  in  illustration),  and 
runs  at  558  revolutions  per  minute,  with  a  water  pressure 
of  625  lb.  per  square  inch,  and,  with  25  cubic  feet  of  water 
per  minute,  gives  25  B.H.P.  The  nozzles  supplied  are  of 
the  following  bores  at  the  tip :  |iti.,  '/win.,  §  in.,  "/lein., 
fin.,  I3/ig  in.,  and  fin.  With  a  larger  nozzle  very  much 
greater  power  can  be  obtained  when  desirable. 

The  wheel  is  constructed  throughout  on  the  latest  and 
best  engineering  practice,  and  five  similar  wheels  have 
since  been  supplied  of  powers  ranging  up  to  150  B.H.P., 


and  pressures  as  low  as  50  ft.  head.  The  wheels  are 
covered  with  timber  housing  or  splash  cases,  usually  made 
on  the  site,  but  for  indoor  installations  they  are  fitted  with 
steel  plate  watertight  cases,  the  top  half  being  removable. 
An  efficiency  of  85  per  cent  is  guaranteed  for  the  above 
wheel  during  ordinary  working  tests. 


TESTS    OF    HELICAL  SPRINGS. 

The  Watertown  arsenal  has  made  quite  extensive  tests  of 
helical  springs  used  in  gun  carriages.  A -spring  having  a 
free  height  of  28'.")  in.,  exterior  diameter  7'61  in.,  diameter 
wire  1:25  in.,  distance  between  coils  0'95in.,  weight  93  1b., 
was  compressed  to  23 '/.a  in;  when  loaded  with  5,2901b. 
A  load  of  ll,8()01b.  compressed  the  spring  practically  solid, 
in  which  condition  it  measured  16'82in.  high.    A  spring 


21'4in  high,  exterior  diameter  4'2in.,  diameter  wire  1  in., 
distance  between  the  coils  0'28  in.,  weight  27 ^  lb.,  was 
compressed  to  19$  in.  with  a  load  of  4,4001b.,  and  was 
compressed  practically  solid  (height  of  17'06in.)  under  a 
load  of  9,300  lb.  Sixty  springs  for  7  in.  mortar  carriages 
were  tested.  The  height  of  these  springs  was  18'8  in., 
exterior  diameter  5'08  in.,  diameter  wire  0'70  in.,  distance 
between  coils  0'86  in.,  weight  18J  lb.  A  load  of  1,2501b. 
compressed  a  spring  to  15  in.,  and  2,920  1b.  compressed  it 
to  a  height  of  9  J  in.  When  closed  down  solid  the  height 
was  9'08  in.,  and  the  load  was  3,500  1b.  Twenty  of  these 
springs  were  closed  down  to  a  height  of  9  J  in.  for  a  period 
of  64  hours,  and  immediately  after  their  release  the  free 
heights  were  measured,  and  again  later  after  remaining 
unloaded  48  hours.  The  average  decrease  in  free  height 
was  0'19  in.  immediately  after  release,  and  after  48  hours 
it  was  0T4in.  In  other  words,  the  springs  recovered 
0  05  in.  of  the  set. 
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COMMERCIAL  PATENTS. 

There  are  many  inventions  that  possess  but  little  real  or 
strikingly  marked  originality  either  in  design  or  in  exact 
combination  of  parts,  but  which  have  nevertheless  been 
the  means  of  bringing  ample  fortunes  to  the  inventors  or 
manufacturers  who  have  been  wise  enough  to  advertise 
and  push  them  upon  the  market  against  other  competitive 
devices.  On  the  other  hand,  there  are  unfortunately  very 
many  strikingly  original  and  undoubtedly  useful  inventions 
that  have  brought  neither  fortune,  fame,  or  even  adequate 
reward  either  to  the  inventors  or  those  who  have  been 
interested  in  their  production.  The  former  class  of 
inventions  may  have  been  such  as  to  possibly  earn  the 
contempt  of  rivals  and  to  discourage  competitors  from 
copying  by  reason  of  the  production  being  really  nothing 
better  than  others  had  long  since  made,  and  they  may 
quite  possibly,  too,  have  been  of  such  a  character  that 
even  their  owners  would  have  hesitated  to  defend  if 
attacked  in  a  court  of  law;  while  the  latter  class  may  have 
been  most  original,  novel,  and  decided  improvements  upon 
their  rivals'  productions,  while  being,  too,  of  so  strong  a 
degree  of  novelty  that  their  owners  would  have  vigorously 
defended  them  in  any  court  of  law.  Yet,  withal,  one  is 
commercially  though  certainly  not  legally  valuable;  the 
other  legally  valuable  yet  commercially  valueless. 

The  manner  in  which  a  patented  article  is  put  upon 
the  market  and  pushed  has  frequently  far  more  to  do  with 
the  success  of  the  invention  than  the  specification  that 
describes  in  proper  and  legal  terms  how  the  invention  is 
to  be  particularly  carried  into  effect,  and  just  how  much  of 
it  is  the  private  property  of  and  forms  the  exclusive 
monopoly  of  the  patentee. 

The  associations  that  have  been  formed  to  introduce 
inventions,  and  to  bring  capitalists  and  inventors  together, 
have  practically  all  failed  from  the  fact  that  the  patentees 
do  not  appreciate  and  will  not  recognise  or  pay  for  the 
commercial  end  of  the  business  that  they  have  entered 
upon. 

We  have  known  companies  formed  to  work  and  make 
patented  articles,  apparently  valuable  machines,  and  good 
processes,  all  to  utterly  fail  after  a  few  years'  existence, 
duiing  which  they  lived  chiefly  upon  the  capital  unfortu- 
nately subscribed  by  the  public. 

Many  inventors  imagine  that  because  they  have  invented 
and  patented  something  they  have  done  all  that  is  needed, 
but  if  they  will  remember  that  about  28,000  patents  are 
applied  for  annually  in  this  country  they  may  perhaps 
conclude  that  there  must  be  something  more  necessary 
to  ensure  success  of  the  few  than  that  which  the  inventors 
have  been  able  to  do,  and  when  this  lesson  is  learnt  they 
may  then  recognise  the  value,  and  be  willing  to  pay  for, 
the  services  of  others  in  making  a  commercial  patent. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  '■'■Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C. ;  13,  Temple  Street,  Birmingham;  or  SO,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

16998    G.  F.  CONNER.    Beet-harvesting  machines.* 
17031    G.  H.  QUIRK.    Plant-protecting  devices. 
17047    J.    BALL.      Machines    for    digging    and  gathering 
potatoes. 

17182    H.  H.  GIBBS.    Swath  turner. 

17261    A.  J.  D.  KRAUSE.    Device  for  fixing  bird  snares. 


Arms  and  Ammunition. 

16892    W.  H.  BEVANS.    Semi-automatic  guns.* 
16894    F.  A.  SCHAUZ.    Gun  sights.* 

16899  R.  A.  PALMGNEN.  Floating  mines  and  apparatus 
for  ejecting  same  from  submarine  vessels. 

16924    G.  FORBES.    Apparatus  for  sighting  ordnance. 

16946  W.  P.  WISE.  The  transport  and  distribution  of 
cartridges. 

16948    H.  E.  READ.    Gravity  target  carriage. 

17135    T.  B.  RALSTON.    Targets  for  rifle  practice. 

17089    SIR  W.  G.  ARMSTRONG,  WHITWORTH,   &  CO. 

LTD.  and  J.  HONNER.    Apparatus  for  testing  the 

alignment  of  gun  sights. 
17174    R.  A.  HADFIELD.    Armour  plates.* 
17316    H.  STAMM.    Automatic  firearms. 


Bottles,  Glass,  &c. 

16901    A.  W.  ELLIS.    Stoppering  devices  for  bottles,  etc. 
16939    W.  J.  S.  LEWIS  and  A.  C.  TOWERS.    Stoppers  for 

bottles. 
16947    H.  PENN.  Flask. 

16985    G.  J.  O'REILLY.    Stopper  for  poison  bottles. 
17003    A.  J.  BOULT.    Bottle-washing  machine.* 
17065    H.  M.  PYKE.    Screwed  bottle  stoppers. 
17072    F.  M.  ROGERS.  Bottles. 

17092    G.  W.  ROWE.    Apparatus  for  filling  bottles. 
17129    F.  LARKIN  and  T.  LARKIN.      Corks  for  bottling 
purposes. 

17131  G.  H.  ELLIS.  Device  for  rendering  a  bottle  non- 
refillable. 

17151    H.  C.  IVINSON.    Non-refillable  bottle. 

17202  E.  PRIESTMAN.  Hook  lever  opener  for  "crow-cork" 
capsule  bottles.* 

17251    R.  GALE.    Apparatus  for  manufacturing  bottles,  etc. 

17269  J.  B.  BROOKS  and  J.  HOLT.  The  fittings  of  hot- 
water  and.  other  bottles,  etc. 

17277    ORTMANN  and  HERBST.    Bottling  machines* 


16863 
16893 
16917 
16951 
17015 
17034 
17103 
17109 
17111 


17154 

17229 
17239 
17264 


Building  and  Construction. 

W.  T.  HARRISON.    Flooring  tiles. 
S.  W.  SHOOP.  Lime-kilns* 

W.  GABRIEL.    Means  for  reinforcing  concrete.* 
J.  JONES  and  J.  TAYLOR.    Non-corrosive  paint. 
H.  OSBORNE.    Operating  devices  for  transoms.* 
F.  H.  TRESEDER.    Flood-preventing  drain  pipes. 
F.  SPRING,  jun.    Chimney  tops.* 
F.  WYNNE.    Manufacture  of  hydraulic  cement. 
T.  TRENHEIT.    Apparatus  for  manufacture  of  seg- 
ments to  be  used  in  the  construction  of  tunnels  and 
shafts. 

J.  WHITE.    Manufacture  of  wood  blocks  for  paving 

purposes. 
E.  PRICE    Chimney  cowl. 
C.  BERNHARDT.  Excavators.* 

E.  F.  HARMER.    Method  of  supporting  roof  trusses. 


Chemistry  and  Photography. 

16902  J.  J.  BROSSARD.  Apparatus  for  dyeing,  cleaning, 
washing,  etc. 

16928  J    Y.  JOHNSON.    Manufacture  of  sulphur  colouring 

matters. 

16929  J.  RASCHEN,  A.  E.  WAREING,  J.  H.  SHORES,  and 

THE  UNITED  STATES  ALKALI  CO.  LTD.  The 
treatment  of  arsenical  sulphuric  acid  for  the 
separation  of  arsenic  and  the  obtainment  of  arsenious 
chloride. 

16930  J.  RASCHEN,  A.  E.  WAREING,  and  THE  UNITED 

STATES  ALKALI  CO.  LTD.  The  treatment  of 
arsenious  chloride  for  the  obtainment  of  arsenious 
acid  therefrom. 

16931  J.  RASCHEN,  A.  E.  WAREING,  and  THE  UNITED 

STATES  ALKALI  CO.  LTD.  The  treatment  of 
arsenical  sulphur  ores  for  the  obtainment  of  arsenious 
acid  and  of  sulphuric  acid  derived  of  arsenic. 

16963    G.  A.  WALKER.    Tripods  for  cameras,  telescopes,  etc. 

16999    L.  SMITH.    Photographic  film. 

17007    T.  MANBY.    Photographic  printing. 

17020  E.  WOAKES.  Eliminating  silicates  and  other  cement- 
ing elements  from  earths  or  soils. 

17042  J.  HARGER.  Process  for  removing  impurities  for 
inferior  kinds  of  commercial  graphite. 

17127  HOUGHTONS  LTD.  and  A.  S.  SPRATT.  Pneumatic 
release  for  photographic  shutter. 

17144  W.  FRASER.  The  obtainment  of  zinc  compounds  for 
use  as  pigments. 

17162  O.  I  MR  A.  Manufacture  of  aminobenzoic  acid  alkamine 
esters   and   derivatives  thereof. 

17164  E.  W.  FRIEDRICH.  Manufacture  of  solutions  of 
cellulose.* 

17198  II.  HURLBUTT,  jun.,  and  F.  HURLBUTT.  Packing 
materials  for  hydrochloric  acid  towers  and  other 
acid  towers. 

17242    J.  T.  JOHNSON.      Manufacture  of  colouring  matter 

of  the  anthracene  series.* 
17267    S.  H.  B.  LANGLANDS  andH.  O'CONNOR.  Apparatus 

for  making  sulphate  of  ammonia. 
17303    J.    HOFFSUMMER.      Manufacture    of  photographic 

papers.* 

17310    F.  J.  HOBSON.    Selective  solvents  for  silver.* 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 
16873    F.  E.  DUTTON.  Cycles. 

16890    G.  R.  LANGRIDGE  and  C.  H.  KELLY.    Toeclip  for 
cycles. 

17000    W.  ROBERTSON.    Bicycle  support.* 
17011    W.  WRIGHT  and  T.  McJERROW.      Couplings  for 
bicycles. 

17040    T.  SHEPHERD.    Seat  pillar  for  cycles. 
17070    M.  COHN.    Air  pumps  for  inflating  tyres. 
17102    J.  GLAHOME.    Bicycle  supports. 

17265    E.  PILKINGTON.      Driving  belts  for  motor  cycles, 
tri-ears,  etc. 

17274    J.  HORSWILL.  jun.    Adjustable  cycle  and  motor  eyclc 
stand. 

17291    M.  ANDRIE.    Elastic  fork  for  motor  and  other  cycles.* 


Electrical. 

17006a  E.  JAHR.    Earth  galvanic  cells.* 

16864  R.  ANDERSON  and  W.  T.  BOSTOCK.  Electrically 
controlling  the  starting  and  stopping  of  air  com- 
pressing plants  for  lifting  beer,  etc. 
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16891  C.  McINTYRE  and  A.  U.  ALCOCK.  Electric  heating 
apparatus. 

16905  P.  A."  J.  LAPEYRADE.  Electric  alternating-current 
machines.* 

16936    S.  O.  COWPER-COLES.    The  electrolytic  manufacture 

of  copper  wire  strip,  etc. 
16943   THE   BRITISH  THOMSON-HOUSTON   CO.  LTD. 

Electric  resistances.* 
16971    W.  ARMISTEAD.      Commutators  of  dynamo-electric 

machines.*  » 
17032    W.  P.  THOMPSON.    Electric  fans.* 
17043    AY.  ASHBURN  and  W.  B.  ASHBURN.  Electric  alarm 

apparatus. 

17050    J.  R0BSON.    The  distribution  of  electricity  on  the 

overhead-wire  system. 
17079    F.    SCHNEIDER.    Receivers  for  electric  waves. 
17091    W.  D.  KILROY,  S.  EVERSHED,  and  E.  VIGNOLS. 

Audible  electric  signalling  apparatus. 
17093    J.    HERMAN.      Magnets    for    electrical  measuring 

apparatus, 

17106  E.  R~  GROTE  and  M.  Y.  ELY.    Arc  lamps. 

17107  E.  R.  GROTE  and  M.  V.  ELY.    Enclosed  arc  lamps. 
17133    .T.  S.  BAILEY.    Lifeguard  for  electric  trams. 
17146    VERITYS  LTD.  and  A.  E.  GOTT.  Rheostat* 
17152    F.  J.  CLARKE.    Apparatus  for  agitating  electrolyte 

alkaline  or   other  solutions  during  electro-plating, 

depositing;,  boiling,  or  mixing  processes. 
17181    THE   BRITISH   THOMSON-HOUSTON   CO.  LTD. 

Thermo-electric  couples.* 
17183    .T.    SKWIRSKY    and    F.    HARRISON.  Mercurial 

vapour  electric  lamp. 
17204    F.    JOHNSTON.      Dynamo-electric    generators  and 

motors. 

17222  C.  OLIVETTI  and  D.  GATTA.    Electrical  transformers 

for  measuring  apparatus,  etc.* 

17223  W.  HARRISON.    Wireless  telegraphy.* 

17235    A.  E.  DAKHYL,  A.  GALANTI,  and  H.  N.  D.  DAKHYL. 

Appliances  for  producing  electric  light  displays. 
17238    H.  F.  JOEL.    Electrodes  for  secondary  batteries. 
17243    H.  ARON.    Electricity  meters* 

17257  P.  HILDEBRAND.  Automatic  switches  for  telephone 
installations.* 

17270  C.  G.  NAPIER-CLAYERING.  Electric  hand  lamps. 
17260    W.  J.  BLENHEIM.    Electric  indicator  for  showing, 

at   a   distance,    the   rise    and    fall    of    liquids  in 

reservoirs,  etc. 

17283    H.  MOORHOUSE.    Automatic  breakers  for  electrical 

17288    C.  CVBEGNAET.    Electric  candle  lamps. 

17302  H.  A.  CULMORE  and  THE  TELAUPAD  SYNDI- 
CATE.   Telephone  transmitters.* 

17308  H.  J.  HAD  A  AN.  Apparatus  for  producing  electrical 
discharges.* 

17312    G.  BOGNI.    Telegraphic  signalling  systems* 
17314    P.  KENNEDY.      Automatic  regulators   for  electric 
currents.* 


Engineering  and  Mechanical. 

16861    T.  BURGESS  and  W.  E.  SCRAGG.     Air  compressors 

and  valves  therefor. 
16872    G.  S.  LYNDE.    Apparatus  for  automatically  actuating 

a  valve  or  valves. 
16880    H.  TOUSSAINT.       Packings  or  bearing  for  rotating 

shafts.* 

16897    H.  E.  NEWTON.    Apparatus  for  making  thin  plate* 

16909   L.  M.  RANSOME.    Mortising  machines. 

16921    J.  RAVEN.    Ratchet  drills* 

16964    B.  LOWY.    Grinding  and  polishing  machines.* 

16969    YV  B.  LAKE  and  E.  F.  ELLIOT.    Screw  jacks. 

1.6995    J.    STONE   &    CO.    LTD.,  and    W.  R.  PRESTON. 

Displacement  lubricators. 
17014    R.G.  HARMAN.    Band  brakes. 

17021  J.  H.  HOLMAN  and  J.  M.  HOLM  AN.  Winches 

17022  W.  BLAKEWAYr.    Brakes  and  clutches. 

17027    PALMER'S  SHIPBUILDING  &  IRON  CO.  LTD.  and 

R.  J.  WEBSTER.  Dies* 
17055    W.  GRIFFITHS.    Vacuum  apparatus  for  removing  dust 

from  carpets. 

17077  P.  MACMASTER.  Workmen's  and  like  time  recorders. 
17082    H.  J.  MARSHALL.    Chocks  for  adjusting  and  securing 

the  travelling-  wheels  of  portable  engines,  etc.* 
17O00    THE      VAUXHALL      &      WEST  HYDRAULIC 

ENGINEERING    CO.    LTD.    and    A.    E.  ASH. 

Change-speed  gear. 
17140    R.  L.  S.  BELLAMY.  Lubricators. 

17142  A.  E.  COOKSON.  Machinery  and  appliances  for  taper- 
ing or  shaping  lengths  of  cane,  wood,  and  other  non- 
metallic  substances  for  various  purposes.* 

17157    A.  KOHL  and  K.  HABERMANN.    Boring  machine. 
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17160  A.  H.  EDWARDS.  Flexible  lined  tube  or  conduit 
applicable  for  forming  mechanism  for  the  transmission 
of  power  in  varying  directions  and  other  purposes, 

17169    W.  KINIBERLEY.    Braces  for  drilling,  etc. 

17184    J.  LEMACHER  and  G.  EWEN.  Lathes.* 

17190  J.  HENDERSON.    Washing  machines. 

17191  T.  B.  SHARP.    Compound  metallic  tube. 

17194  C.  TAYLOR  and  G.  B.  TAYLOR.  Screw-thread  milling 
apparatus. 

17196    E.  E.  BLACKSTONE.    Driving  belts. 

17199  R.  MALLINSON.    Machine  for  fixing  staples,  etc.* 

17200  J.  J.  FRASER.    Grinding  mills* 

17205    LUKE  &  SPENCER  LTD.  and  E.  TURNER.  Fare- 
grinding  wheels.* 
17227    C.  H.  GRAY.    Rubber  buffers* 
17233    G.  FROST.    Rotary  motors. 

17236    C.  F.  ARCHER  and  A.  RICHARD.    Speed  gear. 

17279    W.  STAAB.    Boring  tool. 

17282    H.  J.  WILKINS.    Lock-nut  and  washer. 

17295  W.  D.  FORD-SMITH,  T.  COVENTRY,  W.  ANDER- 

SON, and  SMITH  &  COVENTRY  LTD.  Change- 
speed  or  change-feed  device  for  boring  and  turning 
mills,  lathes,  etc. 

17296  W.  D.  FORD-SMITH,  T.  COVENTRY,  J.  TAYXOR, 

and  SMITH  &  COVENTRY  LTD.  Boring  and 
turning  mills. 

17304    O.  PFERDEKAMPER.    Folding  support  for  vices.* 
17311    L.  LE  BRUN  and  J.  D.  LEBLANC.  Bearings.* 
17317    O.  A.  OSMONSON.    Measuring  tools.* 


Engines,  Internal  Combustion. 

(See  also   Vehicles  for  Motor  Cars.) 

16911  O.  M.  HUDSON.    Carburetted  air  burners. 

16912  O.  M.  HUDSON.  Carburetters. 

16932    A.  WINTON.    Starting  and  igniting  mechanisms.* 
16980    G.  H.  B.  ROGULSKI.    Appliance  for  starting  motor 

cars  and  checking  resulting  back-fire. 
16983    R.  KENNEDY.    Sparking  plugs. 
16996    J.  CONEY".  Silencers. 

17041  F.  J.  S.  JONES,  T.  C.  :H AIGH,  W.  C.  HAIGH,  and 
S.  BIRCH.    Method  of  heating  ignition  tubes,  etc. 

17087  J.  E.  THORNYCROFT,  R.  DONKIN,  and  V.  G.  BAR- 
FORD.  Valve  operating  mechanism  for  internal- 
combustion  engines. 

17130  M.  RIDDELL.  Ignition  devices  for  starting  gas 
engines. 

17149    L.  A.  CARRE.    Appliance  for  collecting  dust  raised  by 

the  wheels  of  motor  cars,  etc. 
17159    A.  L.  CLIBURN.    Carburetter  for  internal-combustion 

engines. 

17212  W.  C.  HUGHES.       Exhaust  valves  for  internal-com- 

bustion engines. 

17213  T.  GREVES.    Carburetters  for  feeding  paraffin  and  like 

oils  to  internal-combustion  engines. 

17214  T.    GREVES.      Internal-combustion    engines  using 

paraffin  or  other  like  oils. 

17215  T.  GREVES.    Igniters  for  oil  engines. 

17216  T.    GREVES.       A^aporisers    for  internal-combustion 

engines. 

17220  L.  RUSHWORTH,  H;  RUSHWORTH,  and  H.  RUSH- 
WORTH.    Cylinders  for  petrol  and  other  engines. 

17280  J.  GAWRON.  Magneto  ignition  apparatus  for  internal- 
combustion  engines.* 

17286  F.  H.  DE  VEULLE.  Electrical  contact  makers  and 
breakers  particularly  for  use  in  conjunction  with 
internal-combustion  engines. 

17309  H.  J.  HADDAN.  Carburetters  for  internal-combustion 
engines.* 

17313    G.  F.  JAMBERT.    Explosion  motors.* 


Engines,  Steam. 

16906    R.  WESTALL.    Rotary  engine. 

17006    H.  E.  TYLER.    Instrument  for  indicating  speeds  and 

for  governing  engines.* 
17012    G.  C.  MARKS.  Engines.* 

17147    J.  RICHARDSON.    Apparatus  for  automatically  regu- 
lating the  supply  of  water  to  steam  generators.* 
17252    W.  MATHIESEN.    Turbinating  wheel* 


Food  Products. 

16934    Z.  F.  VON  PULCANI  and  J.  AMTMANN.  Preserved 
food  tins. 

17171    J.  CALLOW.    Apparatus  for  moulding  dough. 
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17172    E.  P.  JORDAN.  Pickles.* 

17294    C.  F.  MILLER.    Opening  devices  for  preserved  food 
tins. 


Furniture  and  Domestic. 

16879  W.  HENRLE.  Device  for  simultaneously  closing  and 
opening  both  halves  of  a  folding  door. 

16S85    D.  APPLETON.    Knife-cleaning  boards. 

16927  J.  J.  CLENNELL.  Table  applicable  as  tea  table,  card 
or  game  table,  or  smokers'  table. 

16957  C.  WILKINSON.  Means  for  displaying  goods  in  shop 
windows. 

16970    L    D.  OSBORN.    Dish  cover  for  meat.* 
16976    E.  PHILLIMORE  and  W.  S.  NAYLOR.  Sliding-top 
extension  table. 

17041  R.  VARLEY,  J.  BUTTERFIELD,  and  J.  SMITH. 
Wringing  and  mangling  machines. 

17053  A.J.  SMITH.    Folding  baby  seat  and  playboard. 

17054  A.  GEDGE.    Window  blind  racbet. 

17056  A.  BARR.  Pole  for  supporting  tents,  tarpaulins,  etc. 
17064    J.  F.  (JOE  and  F.  J.  COE.    Flame  extinguisher  for  oil 

lamps.* 

17108  C.  C.  DE  ROOIJ.  Automatic  lighting  and  extinguishing 
of  lamps. 

17117    C.  A.  SCHIERWATER.    Cruet  and  cruet  stand. 
17128    P.  H.  SHELLEY.       Automatic  adjustable  brake  for 

babies'  carriages.* 
17145    J.  LIDLE.    Safety  razor* 

17153    G.   W.    HILL.    Button  hole  making  attachment  for 

sewing  machines. 
17156    O.  SCHENEK.    Brush  or  mirror. 
17177    M.  FREUDIGER.    Folding  beds. 

17193  I.  CHORLTON  and  C.  E.  SMETHURST.  Bedsteads 
for  use  in  lying-in  and  other  hospitals. 

17197  H.  T.  PARR  and  C.  E.  PARR.  Ornaments  for  bed- 
steads, fenders,  fire  dogs,  coal  vases,  flower  stands, 
lamps,  etc. 

17201    F.  MELTON.    Baldng  pans. 

17206  F.  W.  HEAPE.    Window-adjusting  appliances.* 

17207  A.  F.  WETTERSHAUSEN.    Curtain  poles.* 
17209    H.  C.  BOARD.    Hotwater  boilers. 

17244  M.  C.  HORNE  and  W.  H.  BROWN.  Stands  for 
hammocks. 


Hardware. 


11446a  E.  T.  JOHN.    Locks  or  latches.* 

16862    H.  MARLOW  and  J.  TURNER.      Ornamentation  of 
bedsteads,  etc. 

16869  A.  LAKIN.    Inverted  bib  tap. 

16870  R.  JOSEPHSON.  Kettle. 

16871  F.  PATRICK.  Trap. 

16875  A.  BLACK  and  D.  BLACK.    Pan  lid. 

16876  J.  ROBERTS.    Rivetless  miner's  pick. 

16883    W.  P.  C  BAIN.      Droppers  and  standards  for  wire 

fencing.* 
16898    H.  SMITH.  Saws. 
16900    M.  WILLIAMS.    Tube  expanders. 
16920    H.  ROBINSON.    Knife-grinding  machines. * 
16938    SIR  W.  R.  OLIVEY,  K.C.B.    Appliance  for  inserting 

tacks  into  the  material  into  which  they  are  to  be 

driven. 

16942    H.  LEVY.  Horseshoes. 
16949    A.  C.  KIBBLE.    Spout-bending  machine. 
16981    T.  WOOD,  E,  WOOD,  and  W.  WOOD.      Ears  for 
buckets,  etc. 

16989  A.  W.  HARDERN.    Bolt-heading  machines. 

16990  E.  T.  JOHN.    Locks  or  latches. 

16992  C.  T.  SCHOEN.    Forged  car  wheels.* 

16993  C.  T.  SCHOEN.    Forging  car  wheels.* 

17018  L.  S.  WILKS  and  T.  GOOD.    Wood  screws. 

17019  J.  H.  WILLIAMS  and  J.  HINDMARSH.  Furnace 

doors,  etc.* 
17036    W.  FOX.    A  lock-up  metallic  box. 
17049    H.  W.  SANSOM.    Fireplaces,  etc. 

17060    IZONS  &  CO.   LTD.  and  H.  FRENCH.  Securing 

handles  to  saucepans,  etc.* 
17068    G.  B.  WILLIAMSON.    Model  ballast  shovel. 

17075  P.  G.  T.  DE  VILLIERS.  Taps. 

17076  G.  STYLLER.    Suspension  hook. 

17078    C.  SCHElMBER  &  SOHNE  and  ANTON  MICHEL. 

Weiohinsr  machines.* 
17105    H.  J.BEACHHAM  and  THE  SAXON  ENGINEERING 

CO.  LTD.    Fire  bars. 
17134    A.  RODGER  and  W.  LUKE.      Manhole  doors  for 

ballast  tanks,  etc. 


17136    A.  R.  FIRKINS.    Milk  churns. 

17139    A.  W.  PATCHING  and  J.  S.  SM1THSON.  Spring 

clips,  hinges,  etc. 
17230    C.  MEAD.    Taps  for  beer  pumps,  etc. 
17262    E.  I.   BELL  and  WENHAM   &   WALTERS  LTD. 

Swivelling  window  sashes. 
17273    G.  WOODBURN.    Reversible  or  dry  seats. 
17284    R.  C.  ROGERS.    Sash  runners  for  sashes  and  frames. 
17293    G.  ENGEL.  Toothbrushes. 

17299  P.  J.  PARMITE*  and  G.  PARMITER.   Foot  scrapers 

and  cleaners. 

17300  R.  ELLIS  and  F.  ROONEY.    The  securing  of  bristles 

and  the  like  to  brush  stocks. 
17305  W.  A.  WEIR.  Collapsible  brush. 
17306.    W.  A.  WEIR.    Brush  back  for  collapsible  brushes. 


Heat,  Light,  and  Ventilation. 

(Including  Oas  Manufacture.) 

16874  H.  COWEN  and  J.  LAING.  Method  of  illuminating 
by  means  of  a  lamp.* 

16877  T.  ATKINSON  and  L.  SIEGENBERG.  Incan- 
descent gas  burners,  allowing  such  burner  to  be  used 
uwright,  or  inverted. 

16881  C.  RAYE'R.    Gas  boilers. 

16882  G.  B.  BALDO.    Apparatus  for  the  spontaneous  com- 

bustion and  extinction  of  gas  flames.* 
16896    H.  E.  NEWTON.  Furnaces.* 

16945  E.  CAPT-LECOULTRE.  Apparatus  for  automati- 
cally lighting  and  extinguishing  lamps.* 

16950  H.  F.  JOEL  andl  J.  M.  STRETCH.  Incandescent  gas 
mantle  supports.* 

16955    R.  G.  SHAD  BOLT.    Gas  manufacture. 

17009  C.  JEFFREYS.    Fire  escapes. 

17010  R.  HOFFMANN.    Acetylene  lamps.* 
17024    J.  A.  VAN  GESBEECK.    Fire  escape* 

17062  M.  BAER  and  P.  F.  FLACHSHAAR.  Incandescent 
gas  burner. 

17114    J.  IZZETT.    Regenerative  gas  burners. 
17180    J.  WOOD.    Acetylene  lamps. 

17231    J.  H.  RITCHIE.  Manufacture  of  incandescent  mantles. 
17254    A.  BACHNER.    Incandescent  gas  light  lamps. 
17287    G.  L.  STEPHENSON.    Cigar  lighter.* 


Jewellery,  Clocks  and  Music. 

[Including  Phonographs,  etc.) 

16914    F.  McINTYRE.    Winding  indicators  for  watches.* 

16961    W.  H.  WARN.    Microphone  for  the  deaf. 

16966    R.  D.  TO  WART.  Violins. 

17016    G.  W.  GOMBER.    Phonographs,  etc.* 

17061    F.  E.  BECTON.    Writing  machine  for  recording  sound. 

17104    J.  B.  HAMILTON.    Reed  organs. 

17116    THE    ELECTRIC   &   ORDNANCE  ACCESSORIES 

CO.  LTD.  and  R.  F.  HALL.    Phonographs,  etc. 
17122    W.  A.  TYLER  and  J.  II.  HOWELL.      Fittings  of 

ringing  b"lls 

17141  B.  M.  TURNER  and  THE  GRAMOPHONE  &  TYPE- 
WRITER LTD.  Record  carriers  for  gramophones, 
etc. 

17210  O.  H.  HANKS  and  A.  E.  HANKS.  Pianoforte  key 
and  action  lead. 


Leather  Goods,  including  Machinery. 

16865    E.  R.  BUTLER.    Crupper  loops  for  saddles. 
16887    A.  GRANVILLE.    Process  for  dressing  skins. 


Medical. 

16868    H.  J.  THOMSON.    Portable  ^stretcher. 
17039    B.  GRAHAM.    Rupture  (hernia)  pad. 
17240    W.  THOMAS.   Machines  for  the  preparation  of  surgical 
bandages. 


Metallurgy. 

(Inchidinq  Rolling.   Proving.  Ca.ttino,  etc.) 

5333a    H.  H.  LAKE  (The  Iroquois  Machine  Co.,  U.S.A.). 
Wire-drawing  machines, 
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17123    A.  E.  HOBSON.    New  alloy* 
17175    T.  C.  CLOUD.    The  treatment  of  ores. 
17178    P.  GEEDT.    The  treatment  of  ores.* 
17250    F.  WINDHAUSEN.    Process  and  apparatus  for  treating 
ores  and  metals.* 


Optical,  Mathematical,  etc.,  Instruments- 

16925    E.  R.  BEAED.  Cinematographs* 
17099    HENET  GEEAED.  Telemeters. 


Printing  and  Typewriting. 

16895    T.  A.  McCALL.    Automatically-operated  typewriters.* 
16915    G.  C.  MARES.    Paper-feeding  devices  for  typewriting 
machines.* 

16926  A.  BEEDENBEEG.  Embossing  and  similar  presses.* 
16935    S.  O.  COWPEE-COLES.       Production  of  plates  for 

printing  purposes. 
16944    A.  FEIEDEBEEG.    Inking  apparatus  for  duplicating 

machines.* 

17023    H.  BCJEG.    Cryptographic  machines.* 
17069    T.    MACDONALD.       Plate  and   letterpress  printing 
machines.* 

17088    W.    PANTEE.    Machine  for  printing  and  ruling  on 
paper.* 

17148    E.  Z.  TAYLOR.    Printing  machines* 

17268    J.  KOCH.    Machine  for  damping  and  closing  envelopes, 

partly  applicable  for  use  in  opening  envelopes. 
17315    EPSTEIN.       Process  of  dyeing  and  printing  aniline 

black. 


Railways  and  Tramways. 

16941  C.  E.  STEANGE.  Apparatus  for  locking  and  indicating 
or  detecting  the  position  of  facing  strailing  jioints 
on  railways. 

16978    E.  A.  SPEEBEE.    Tramway  guard  arrangement.* 
17005    D.  V.  HOWELL.  -Sleepers* 

17008    H.  F.  CLAYTON.    Railway  fog  signalling  apparatus. 
17037    W.  DOWNING.    Fog-signalling  machines. 

17084  S.  S.  WEEKE.    Electric  train  lighting  systems .* 

17085  H.  F.  CLAYTON.    Fog  signalling  apparatus  for  rail- 

ways. 

17167  C.  BENTHAM.  Independent  brakes  and  appliances  for 
controlling  railway  and  tramway  wagons  on  inclined 
sidings  or  in  loading  drops,  etc. 

17195  W.  RHODES  and  S.  LATHAM.  Signalling  apparatus 
for  railways. 

17208    D.  J.  SWING.    Eailway  frogs  and  guards* 

1  7248    E.  W.  HAET  and  W.  P.  DUETNALL.   The  propulsion 

of  railway,  tramway,  road,  or  similar  vehicles,  boats, 

and  the  like. 


Sanitation- 

(Including  Building  and  Hardware.) 

16886    G.  EOWE.    Vehicle  for  carrying  water  and  other  liquids 

for  the  collection  of  street  refuse. 
16916    T.  D.  KYLE.    Method  and  means  for  preventing  the 

decomposition  of  fish.* 
16918    S.  J.  SYKES.    Closet  pedestals. 

16933    H.  NOEFOLK.       Automatic  overflow  preventers  for 
baths,  etc. 

16975    E.   G.  E.   J  ONES   and  J.  H.    MOOEE.  Flushing 
cisterns. 

16991    H.  COLLET.    Apparatus  for  filtering  liquids. 
17038    A.  D.  FUESE.    Method  of  obtaining  manure  and  fuel 
out  of  house  refuse,  furnace  refuse,  etc. 

17051  M.  E.  TOOLE  and  H.  JONES.  Ventilators. 

17052  A.  E.  NEALE  and  J.  E.  B.  WALKEE.  Filter. 

17112  M.  I.  ADAMS.  Lavatories. 

17113  J.  JOHNSON  and  F    HAEPEE.    Stop-tap  and  like 

boxes. 

17121    T.  TAYLOE  and   D.   HAMILTON.    Method  of  and 
means  for  ventilating. 


Shipbuilding  and  Navigation. 

1694-0  J.  FEIPP  and  J.  WATT.  Means  for  effecting  the 
escape  of  occupants  from  sunken  submarine  boats  and 
other  vessels, 


17004    F.  PELISSIEN.    Mechanism  for  propelling  ships. 

17170  F.  A.  SMITH.  Device  for  conveying  fresh  air,  tele- 
phonic, and  other  messages  to  the  interior  of  sub- 
merged submarines.* 

17179  A.  MEHLHOEN  and  P.  VON  KLITZING.  Floating 
docks.* 


Spinning,  Weaving,  and  Allied  Trades 

16904  H.  T.  PESTALOZZI.  Device  for  operating  the  warp 
threads  in  gauze  weaving  for  the  purpose  of  forming 
the  shed.* 

16952    E.  J.  BEOWN  and  S.  E.  KENT.      Apparatus  for 

pleating  or  gathering  fabrics. 
16954    J.  A.  LAWFOED  and  E.  LAWFOED.    Rubbers  for 

condensers  for  treating  fibrous  material. 
10958    W.  H.  BEOCKSOPP.  Bobbins. 

10984  J.  FOEBES.  Apparatus  for  embroidering  with  sewing 
machines. 

16994    G.  M.  EAMES  and  C.  W.  THOMAS.    Thread  tension 

for  sewing  machines.* 
17026    T.  A.  JONES.    Wool-scouring  machines.* 
17030    J.  E.  HENEY.    Device  for  measuring  and  checking 

rolls  of  cloth,  ribbon,  paper,  etc.* 
17083    A.  WEBB.    Looms  for  weaving  carpets. 
17094    W.  P.  THOMPSON.      Stitching    and  embroidering 

machines. 

17161    A.  E.  HOLLINS.    Means  for  spinning  yarns,  etc. 
17168    A.  E.  CUMMINS.    Cotton  gins! 

17176  V.  GUSZTAU.  Apparatus  for  removing  dust  from 
carding  machines. 

17185  J.  C.  WATSON.  and  J.  SHAW.  Process  for  bleach- 
ing cotton  and  other  piece  goods. 

17218  I.  SINGEE  and  THE  BRADFORD  DYEES'  ASSO- 
CIATION LTD.  The  production  of  aniline  black 
on  vegetable  fibres,  yarns,  etc. 

17221  J.  HOLLAND  and  N.  FIELDING.  Means  for  effecting 
the  lubrication  of  ring-spinning  and  other  spindles. 

17241  J.  Y.  JOHNSON.  The  production  of  brown  shades 
on  the  fibre  with  or  without  white  or  coloured 
discharge  effects. 

17290  J.  WHITE  and  E.  HALLIGAN.  Circular  knitting 
machines.* 

17301  A.  H.  MOETON.  Apparatus  for  conveying  and  dis- 
tributing cotton  in  cotton  mills.* 


Stationery  and  Paper. 

16878    D.  FOESYTH.    Postage  stamp  affixing  machine. 
16908    W.  H.  VANCE.    Pocket  pencil  holders.* 

16922  C.  CHIVERS.    Bindings  for  books.* 

16923  C.  CHIVERS.  Temporary  binders  for  magazines,  etc.* 
16962    T.  GOTOBED.    Holder  for  twine. 

16965  P.  STETTNER  and  A.  HELLMANN.  Paper-making 
machines.* 

16979    B.  BROWN.    Programme,  etc.,  card. 

17025  C.  KAPPELER,  E.  KLEINERT,  and  J.  J.  DETT- 
WYLEE-BEUDEETON.    Letter  files* 

17028    L.  PLANCHE.  Envelopes.* 

17086    G.  WEIGHT.    Letter  files.* 

17096    F.  W.  HAYES.    Eraser  holders.* 

17100    A.  J.  JOHNSON.    Tallies,  labels,  etc. 

17150  H.  C.  IVINSON.  Clip  for  holding  labels,  etc.,  in 
position  in  drawers. 

17169  C.  TITTEL.  Apparatus  for  supplying  colouring  matter 
in  paper-making  machines.* 

17124    W.  PAYNE.    Protector  for  stamps  and  cards. 

17203    F.  C.  ED  GAB.    Eeservoir  penholder.* 

17249    L.  P.   STEICKLAND.    Paper-making  machines. 

17253    G.  KAUFMANN.    Illustrated  guide* 

17285  F.  W.  EOBINSON.  Fountain  and  styiographic  reser- 
voir pens. 


Steam  Boilers  and  Fittings. 

16960  A.  W.  BEIGIITMOEE.  Steam  generators. 
17275    W.  E.  NICHOLSON.    Water-tube  boilers. 


Toys,  Games,  and  Sport 

16867    C.  J.  BARROW  and  G.  GRICE.    Cigarette  and  cigar 
holders. 

16974    H,  W.  VICK.    Whip  tops,  etc. 
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16986    C  OSTERMANN    and  J.   SULC.  Cigarette-making 
machines. 

17048    F.  D.  C.  STRETTELL.    Tobacco  pipe. 

17063    T.  E.  IIARrER.    Device  for  use  in  practising  the  drive 

at  golf  on  lawns  and  other  circumscribed  spaces. 
17073    J  W.  J  A  OK  LIN  and  H.  CLIFTON.    Smokers'  pipes  * 
17132    J.  A.  L.  NIXON.    Golf  balls. 

17158    E.  MAHLER   and  A.  HOFFMANN.  Transformable 

mishing-sled  for  children. 
17186    R.  A.  MORRIS.    Golf  balls.* 
17211    C   \RENS.    Exercising  apparatus. 
17234    W.  P.  DOUGLAS.  Toy. 
17247    J.  A.  F.  STEINHOFF.    Golf  balls. 
17255    J.  E.  EVANS.    Ball  game. 

17281    T.  J.  J.  WASLEY.    Tobacco  pipes,  cigar,  and  cigarette 
holders. 

17297    H.   JOFEH.    Game  apparatus. 


Tyree. 


16866 

16888 
1 6972 

16982 
17017 

17029 
17035 
17045 
17058 
17080 

17143 
17126 
17258 
17298 


G.  MOORE,  jun.,  E.  W.  EVANS,  and  W.  ROBERTS. 
Tyres. 

Puncture-proof  tyre. 
Non-skidding  device  for  motor  car 


Repairing  pneumatic  tyres. 
Method  of  securing  elastic  tyres  to 


M.  KENNARD. 
J.  J.  WEAVER, 
tyres. 

G.  W.  COLLINS. 
A.  G.  SPENCER, 

wheels. 
W.  KRISCHE.  Tyres.* 
T.  M.  ADAIR.    Spring  tyres. 

H.  W.  BUTCHER.    Pneumatic  tyres. 

I.  JACKSON.    Non-slipping  devices  for  tyres. 

F.  M.  KERNAN  and  W.  L.   KERNAN.  Pneumatic 

wheel  tyres. 
J.  NOAD.  Tyres. 
F.  RODGERS.    Tyres  and  wheels. 

C  M.  GAUTIER.  Metallic  cloth  for  pneumatic  tyres. 
A.  W.  CARPENTER.    Elastic  tyres.* 


Vehicles,   Wheels,  etc. 


16937 

1 6988 
17071 

17165 
17166 

17189 
17219 

17225 
17245 
17256 


1 6884 

1 6956 

1 6959 
1 6997 
17001 
17046 

17059 
17074 
1 7097 
17098 
17118 
17119 
17137 

17138 
17226 
17271 


Motor  road 


F.  J.  BRETHERTON  and  L.  C.  BRYAN, 
vehicles. 

J.  B.  LE  MAITRE.    Perambulator  fitting's. 

J.  GOODE.    Pneumatic  hub  and  resiliency  wheel  for 

motor  vehicles. 
E.  T.  F.  MOTTL.    Brake  apparatus  for  motor  cars,  etc. 
GOLDFINGER  and  A.  KAULBACH.  Automobile 
vehicles.* 

WHITE  and  J.  HOWIE.    Motor  cars. 
S.  MOORE.    Apparatus  for  preventing  the  slipping 
of  motor  road  vehicles. 
STOCKDALE.    Wheel  rims  for  tyres. 
COTTINEAU.    Wheels  and  spring  spokes  therefor. 
S.  R.  R.  MATTHEWS.    Device  for  indicating  the  speed 
of  motor  cars  or  other  vehicles. 


E. 

T. 

A. 

G. 

L. 


Wearing  Apparel. 

F.  SALMON.    Spreading  devices  for  maintaining  rigid 

neck  bands,  dress  collars,  etc. 
C.  P.  HORTON.    Revolvable  rubber  products  for  the 

heels  of  boats. 
S.  MENDEL.    Safety  clips  for  breast  pins,  etc. 
J.  H.  PARTRIDGE.    Hat  guards.* 
F.  JAMES.    Ladies'  corsets. 

H.  C.  ESCOTT.    Guard  for  collar  and  shirt-ironing 

machines. 
A.  HOCKEN.  Suspender. 

F.  H.  SHARMAN.    Means  for  fastening  boots,  etc. 

F.  H.  NORRIS.    Button  guards  for  collars. 

H.  STECKEL.  Vests. 

T.  WALL.    Fastenings  for  collars. 

A.  L.  STILLMANN.  Corsets. 

E.  HOYLE  and  L.  H.  GREAVES.    Boot  protectors  or 

nreservers. 
E.  PALMER.    Foot  pad. 

L.  W.  R.  JOSEPH.    The  lacing  of  boots,  etc. 
J.  W.  WILLIAMS.    Studs  for  collars,  etc. 


Miscellaneous. 

248a  F.  M.  Y.  RODES.    The  manufacture  of  compositions 
of  asredomerates  of  cork. 
14390a  J.  HARRIS.    Tanks  for  treating  pearl  oysters. 
14390b  J.  HARRIS.    The  treatment  of  pearl-oyster  shells. 
16889    R.  M.  MEILI.    Educational  apparatus.'* 


1 6907 
16910 

16913 
16919 
16953 
16967 
16968 
16973 
16977 

16987 
17002 
17013 

17033 

17057 
17067 

17081 

17095 

17101 
17110 


17115 
17120 

17125 
17155 

17173 
17187 

17188 

17192 
17217 
17224 
17228 

17232 
17237 
17246 

17259 
17263 
17266 

17272 

17276 
17278 

17289 

17292 

17307 


J.  E.  MAIN  BURG'.    Hose  supports.* 
G.  C.  FOWLER,    Receptacles  lor  containing  and  dis- 
tributing powdered  materials. 
A.  LEMKAR.    Rollers  for  trawl  foot  ropes,  etc. 
G.  RAPS.    Mixing  apparatus  for  dry  materials.* 

G.  M.  BRAMALL.    Curry  comb. 

T.  JAMES.    Automatic  plate  carrier. 
T.  JAMES.    Braning  machine. 
J.  J.  WEAVER.  Incubators. 

W.  F.  M.  HAWKINS  and  W.  J.  M.  HAWKINS. 
Delivery  of  milk. 

A.  J.  BROOKS.    Boot-cleaning  outfit. 

M.  EISEN.    Automatically-moving  figures.* 

F.  H.  ADAMS.  Apparatus  for  advertising  or  making 
announcements. 

J.  GEER.  Contrivance  for  facilitating  a  reference  to 
a  time-table,  etc. 

J.  A.  SHEPHERD.    Waterproofing  composition. 

E.  C.  PHILLIPS.  Apparatus  for  transferring  cash 
parcels  or  other  articles  from  point  to  point. 

L.  GRILLON.  Device  for  facilitating  the  consulta- 
tion of  railway  time-tables.* 

T.  H.  ROBSON,  F.  H.  ROBSON,  and  H.  ROBSON. 
Life-saving  apparatus. 

E.  PRINZ.    Keyboard  mechanism.* 

R.  DEMPSTER  &  SONS  LTD.  and  W.  MITTON. 
Means  for  and  method  of  feeding  and  measuring 
coal,  etc.,  for  charging  gas  retorts. 

E.  C.  ROBINSON.    Vent  pegs  for  casks,  etc. 

A.  COTGREAVE  and  R.  MACONOCHIE.  Manufac- 
ture of  library  and  analogous  slot  indicators. 

J.  WAUGH.    Bushing  or  perching  machines. 

H.  KNAUER.  Stretching  device  for  sieves  in  sifting 
drums. 

J,  S.  WILSON.    Holders  for  sticks  of  shaving  soap 
R.  A.  MORRIS.    Material  for  use  chiefly  as  a  sub- 
stitute for  felt,  linoleum,  oilcloth,  and  leather.* 
R.  GITTINS  and  H.  GITTINS.    Bills,  placards,  and 
the  like  for  advertising. 

E.  BLAKEMORE.    Rabbit  or  other  animal  traps. 

F.  C.  JENKINS.  Fans.* 

C.  D.  DOXFORD.    Turret  or  similar  vessels. 
E.  M.  KEIR.    Apparatus  for  indicating  and  recording 
the  sneed  of  flow  of  liquids.* 

I.  STEPHENS.    Advertising  signboards,  etc.* 

C.  A.  G.  SCHESH.    Signalling 'flags.* 

R.  O.  BURLAND.    Materials  for  making  and  retain- 
ing- surfaces,  etc.,  moist. 
W.  G.  HOPE.    Sticks,  crutches,  umbrellas,  etc. 
J.  LARKIN.    Means  of  learning  how  to  milk. 

D.  WADDELL  Means  of  stiffening  and  ornamenting 
cylindrical,  elliptical,  and  other  shaped  vessels. 

R.  TAYLOR  and  H.  SHAW.  Walking  sticks,  umbrella, 

sticks,  crutch  sticks,  etc. 
T.  R.  ELLIN.    Bow  saw  frames. 

J.  C.  CLARKSON.    Apparatus  for  washing  sand  and 

other  materials.* 
J.  T.  LECKENBY.    Machines  for  trimming  the  corners 

of  boxes. 

R.  F.  WAGNER  and  H.  L.  HERMSDORF.  Process 

for  enamelling-  iron  or  steel  goods. 
D.  R.  S.  GALBRAITH.    Means  for  obtaining  coloured 

impressions  or  mints  of  the  finger  skin. 


The  Iron  and  Steel  Institute. — The  following  is  a  revised 
list  of  the  papers  that  have  been  offered  for  reading  at  the 
Sheffield  meeting,  to  be  held  on  September  26,  27,  28.  and  29: 
'"  On  the  Wear  of  Steel  Rails  on  Bridges,"  by  Thomas  Andrews. 
F.R.S.  "  On  the  Metallurgical  Department  of  Sheffield  Uni- 
versity," by  Professor  J.  O.  Arnold.  "  On  the  Thermal  Trans- 
formation of  Carbon  Steels,"  by  Professor  J.  O.  Arnold  and  A. 
McWilliam.  "On  the  Nature  of  Trooetite."  by  Dr.  Carl 
Benedicks.  "  On  the  Occurrence  of  Copper,  Cobalt,  and  Nickel 
in  American  Pig  Irons,"  by  Professor  E.  D.  Campbell.  "  On 
the  Transformations  of  Nickel  Steels,"  by  L.  Dumas.  "  On 
Steel  for  Motor  Car  Construction,  and  on  Vanadium  Steels," 
by  L.  Guillet.  "  On  the  Presence  of  Greenish-coloured  Markings 
in  the  Fractured  Surface,  of  Test  Pieces,"  by  Captain  H.  G. 
Howorth,  R.A.  "On  Over-heated  Steel,"  by  Arthur  W. 
Richards  and  J.  E.  Stead,  F.R.S.  "  On  Segregation  in  Steel 
Ingots,"  by  B.  Talbot.  "  On  a  Manipulator  for  Steel  Bars," 
by  Douglas  Unton.  "  On  the  Influence  of  Carbon  on  Nickel 
and  Iron,"  by  George^  B.  Waterhouse.  The  hon.  secretaries' 
office  for  the  registration  of  addresses,  issue  of  badges  of  membe"- 
ship.  programmes,  invitation  cards,  etc.,  will  be  in  the  Cutlers' 
Hall.  Sheffield.  Members'  correspondence  mav  be  addressed  to 
the  Iron  and  Steel  Institute,  at  the  Cutlers'  Hall,  Sheffield,  wheiv 
arrangements  will  be  made  for  the  dispatch  of  letters  and 
telegrams  (telegraphic  address :    Irosamente.  Sheffield). 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  October  2nd,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  SO,  Cross 
Street,  Manchester. 


1904. 

TEMPERLEY 


&  TEMPERLEY. 
incrustation   from  the 


£246    C0(  'KBURN 

Contrivance   for  removing 
interior  surface  of  tubes. 

The  apparatus  consists  of  an  arm  which  is  inserted  into 
the  tube.  An  edged  tool  is  mounted  on  the  arm.  Means 
are  provided  for  striking  a  succession  of  blows  on  the  edged 


tool.  The  edged  tool  is  kept  in  contact  with  the  incrusta- 
tion, aud  moves  approximately  in  the  direction  that  the 
blow  is  struck. 

94-89    SMITH,    HARRIS,   ZWICKER,    &  TOD.  Printing 
machinery. 

11971    CLAY  &  GOODALL.    Internal-combustion  engines. 


The  combustible  mixture  is  forced  into  the  ends  of  the 
cylinders  and  into  the  air  therein,  while  the  piston  is 
leturiang  and  compressing;  so  that  at  each  stroke  there  will 


be  introduced  into  each  end  of  the  cylinder  or  combustion 
chamber  a  charge  of  combustible  material,  and  in  the 
parts  not  occupied  by  this  mixture  there  will  be  atmo- 
spheric air  When  the  compression  at  each  end  is  effected, 
the  charge  is  ignited  by  suitable  igniters. 

9495  DE  FERRANTT.    Elastic-fluid  turbine  engines. 

The  invention  consists  broadly  in  adapting  turbines  of  a 
special  type  to  drive  boats,  motor  cars,  and  locomotives. 
A  great  number  of  arrangements  are  shown  and  described, 
as  well  as  various  methods  of  using  the  pressure  fluid  a 
number  of  times  in  connection  with  the  same  turbine 
wheel. 

9496  DE  PERRANTI.    Turbine  installations  for  propulsive 

purposes. 

The  invention  consists  in  adaptiug  a  special  oil  or  gas 
turbine  for  propelling  submarine  boats.  The  turbine  wheels 
are  driven  by  some  suitable  gas  under  pressure  and  an 
oxydiser,  such  as  compressed  air.  The  specification  deals 
very  fully  with  the  subject. 

11971a  CLAY  &  GOODALL.  Production  of  combustible 
fluids  for  power  purposes.  [Date  applied  for  under 
Patents  Rule  9,  May  26th,  1904.] 

Consists  in  vaporising  petroleum  to  be  used  as  the  fuel, 
by  atomising  it  in  a  chamber  under  partial  vacuum,  then 


tarrying  off  the  vaporised  light  portions  with  the  air,  the 
heavier  portious  remaining  in  the  chamber  and  being 
suitably  drained  off. 

14042    PARSONS.    Production  of  high  vacua  and  cooling  by 
evaporation. 

To  obtain  a  very  high  degree  of  cold  or  vacuum,  steam 
jet  pumps  A  operating  in  conjunction  with  condensers  and 
in  series  with  an  air  pump  B  are  used.    The  circulating 


fluid  is  cooled  in  an  evaporative  chamber  C  by  means  ol 
another  steam  jet  pump  operating  in  series  with  one  of 
the  jets  A  aud  air  pump  13. 

16038    BRANDER.    Telephone  system. 
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GUEST.    Machines  for  grinding  cylindrical  and  conical 
work. 

For  steadying  the  work  A  under  the  action  of  the 
grinding  wheel,  the  steady  block  B  is  mounted  upon  a 
rocker,  the  action  being  such  that  the  steady  block  tends 


16OQ-ZI0& 


to  move  to  and  keep  in  contact  with  the  work  by  auto- 
matically preventing  it  returning  by  means  of  the  loose 
ball  C. 

16059  HUTCHINS.  Apparatus  for  the  generation  of  electri- 
city primarily  designed  for  the  electric  lighting  of 
trains. 

The  improvement  relates  to  the  combined  working  of 
accumulators  and  dynamo  driven  by  the  train  wheels,  and 
consists  in  the  combination  of  a  variable-speed  gear,  com- 
prising expanding  pulleys  A,  sliding  clutch  B,  and  electro- 
magnetic governor  C,  and  of  a  dynamo  D,  driven  at  a 


constant  speed  and  in  the  same  direction  from  the  train 
wheels,  by  means  of  said  gear  and  bevelled  wheels  operated 
by  a  shaft  E,  which  is  rotated  in  a  suitable  way  by  the  wheels' 
axles.  A  governing  arrangement  maintains  a  constant 
voltage  with  both  accumulator  and  dynamo  supply  and 
at  any  speed  of  the  train. 
16210    DU  BOIS.    Electrical  winding  mechanism  and  switches 

connected  therewith. 
16223    ROBERT    DEMPSTER    &    SONS   LTD.,  BROAD- 
HEAD,  and  ORDISH.    Means  for  discharging  gas 
retorts  and  the  like. 


taueously  at  differential  speeds  by  haulage  ropes,  which 
arc  respectively  connected  to  the  forward  end  of  an  outer 
tube  and  arranged  to  act  upon  the  rear  end  of  an  inner 
tube. 

16256    WEINTRAUB.      Systems    of    electrical  distribution. 

[Date  applied  for  under  International  Convention, 
July  23rd,  1903.] 
The  invention  relates  to  distribution  of  rectified  currents 
by  means  of  vapour  rectifiers.    The  arcs  of  several  rectifiers 
arc  started  by  the  rectified  current  of  an  auxiliary  rectifier 


A,  said  arcs  being  connected  in  series  or  parallel  with 
regard  to  said  current.  Switches  B  for  separately  closing 
and  opening  the  starting  circuits  are  provided  to  each 
rectifier. 

16257    WEINTRAUB.    Operating  electric  rectifiers,  vapour 
lamps,  and  the  like  in  systems  of  electrical  distri- 
bution.    [Date    applied    for    under  International 
Convention,  July  23rd,  1903.] 
16334    MARTIN  and  DICK,  KERR,   &   CO.  LTD.  Self- 
propelled  vehicles  arid  vessels. 
This  power  transmission  arrangement  comprises  a  high- 
speed longitudinal  shaft  to  which  power  is  transmitted  by 
the  engines,  and  gearing  whereby  the  necessary  reduction 


The 
retorts 


tubes  of  telescopic  rakes  for  discharging  gas 
are    caused    to   advance   independently    or  simul- 


of  speed  is  effected  in  close  proximity  to  the  driven  axle 
or  axles.  With  this  arrangement  large  starting  efforts  and 
a  variable  tractive  effort  can  be  attained. 

16353  SHIELDS.    Treatment    of    the   gases   issuing  from 

pyrites  burners. 

16354  SHIELDS.    Means  for  removing  dust  from  gases. 
16363    HINDLE:.    Worm  and  wheel  reduction  gear. 

A  special  construction  of  worm  gearing  is  shown,  and 
which  is  especially  suitable  for  being  driven  by  an  electric 
motor.  The  worm  spindle  is  fitted  with  ball  bearings  and 
thrust  collars,  the  collars  on  the  outer  end  being  adjustable. 

16401    PAXTON  &  O'NEILL.    Circular  knitting  machines. 
16435    BOULT  (United  Shoe  Machinery  Company).  Thread- 
holding  and  cutting  attachments  for  sewing  machines. 
16442    MONTE AGLE  &    MANN-VYNNE.     Heat   and  cold 
conducting  tubes. 
To  give  this  tube  a  greater  conductive  capacity  than 
the  ordinary  plain  tube,  the  body  of  the  tube  is  made  of  a 
series  of  longitudinal  convex  convolutions  which  are  radial 
in  cross-section  and  pass  helically  about  the  axis  of  the 
tube,  said  convolutions  being  separated  from  each  other 
by   helically-extending   grooves  concave   in  cross-section, 
and   of   a    width    equal    to   the    width    of    the  convex 
convolutions. 

16167  BARNES  (Wood's).  Perforated  closable  caps  for 
packing  vessels,  specially  applicable  to  vessels  adapted 
to  contain  powders. 
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16413    RAKY.    Tubbing  for  sinking  shafts  by  employment  of 
the  freezing  process. 
The  invention  consists  in  a  special  ring  for  joining  two 
sets  of  tubbing  rings  of  different  diameters.    Such  ring  is 


m " 

provided  with  holes  for  passing  freezing  pipes  through 
same,  said  holes  being  adapted  to  receive  stand  pipes  for 
preventing  the  penetration  of  water  into  the  shaft. 

16484    HUGHES.    Appliance  for  cutting  or  trimming  clarinet 

reeds  and  the  like. 
16503    WILD.    Dyeing  of  textile  fibres  or  fabrics. 
1C632    LEVY.    Process  of  repairing  shoes  and  boots,  and  a 

composition  for  carrying  out  this  process.  [Date 

applied  for  under  International  Convention,  August 

7th,  1903.] 

16642  FOULGER  &  CURD.  Separating  and  money  check 
till. 

16689  TUCKPIELD  &  GARLAND.  Regenerative  heating 
apparatus  for  use  in  the  purification  of  water  and 
sewage  and  for  like  purposes. 

16756  LYNDALL  &  COSTLEY-WHITE.  Process  for  render- 
ing benzine  or  the  like  non-inflammable. 

16794    McWHINNIE.    Striking  tools. 

16815  GEYER.  Armature  connection  for  motor  electricity- 
meters. 

Two  armature  coils  are  crosswise  arranged  with  regard 
to  one  another,  their  middle  parts  being  electrically  con- 
nected to  one  another,  their  ends  being  connected  to  two 


1  \ 

fx 


two-part  collectors,  each  provided  with  only  one  brush. 
Thereby  the  advantage  of  uniformity  of  working  is  com- 
bined with  that  of  small  brush  friction. 

16904    BRIGHT.    Combination  locks. 
16919    HALL.    Recoil-operated  fire  arm 

17293  FOTHERGILL.  Apparatus  for  issuing  checks  or 
passes. 

17410  AUTO  -  ELECTRIC  RIFLE  AND  TARGET  CO., 
LTD.  (Automatic  Target  Machine  Company).  Target 
apparatus  or  the  like  where  no  projectile  is  employed. 

16865    LANCHESTER.    Motor  cars. 

The  chassis  of  t his  car  is  composed  of  four  longitudinal 
Limbs  connected  to  a  transverse  hollow  member  adapted 
to  serve  as  a  petrol  tank,  the  car  being  suspended  from 
the  forward   ends   of  the    inner   said   limbs,    wh'ch  are 


adapted  to  support  the  engine  and  from  the  rear  end  of 
the  outer  limbs.    There  are  numerous  advantages  with 


'6865/o« 


this  arrangement,  and  a  side  entrance  can  be  used  without 
an  unreasonable  length  of  wheel  base. 

16897    CONNOR    and    THE    BRITISH    UNITED  SHOE 
MACHINERY     COMPANY     LTD.  Mechanism 
for  transmitting  rotary  motion. 
The  driving  member  A  drives  member  B  by  intermediate 
cam-controlled  gear,  whereby  the  driven  member  has  trans- 


16891  JO^ 


mitted  to  it  the  same  mean  speed  of  rotation  in  the  same 
direction  as  the  driving  member,  but  with  variable  velocity 
or  intermittent  driving  in  either  direction. 

17018  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).  Electro  -  pneumatic  control 
systems. 


A  plurality  of  switches  are  operated  pneumatically  by 
means  of  the  electro-magnet  ically-opcratcd  valve  B,  which 
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allows  the  admittance  of  the  pressure  huid.  The  movement 
of  two  small  pistons  C  effects  the  operation  of  the  switches 
D,  the  cam  E  acting  to  obstruct  one  switch.  The  different 
switches  D  control  the  forward  and  backward  movement 
of  the  motors,  their  connection  in  series  or  parallel,  and 
the  resistance  of  the  motors'  circuits  by  means  of  the 
electro-magnet ically-opera ted  devices  A. 

17373    McCAETNEY.    Water  heaters. 

The  water  heater  comprises  a  cylindrical  boiler  made 
with  a  central  flue.  Water  from  the  lower  end  of  the 
boiler  is  fed  to  a  conical  heating  chamber,  the  water 


leaving  this  chamber  at  its  upper  end  and  passing  up 
through  the  central  flue  of  the  boiler,  and  thence  into  the 
service  system.  An  enlarged  section  is  also  shown  of  a 
modified  form  of  heating  chamber. 

17502    MURRAY.    Change-speed  gears  for  motor  cars. 

Consists  of  a  secondary  clutch  between  the  two  portions 
of  the  driven  mechauism  of  a  driving  shaft,  which  clutch 
is  pressed  into  engagement  by  a  spring  to  drive  through 


1  he  higher  speed  gear.  The  ci  itch  is  automatically  dis- 
engaged to  drive  throagh  the  low  speed  on  the  occurrence 
of  excessive  load. 

17862  GINDERS.  Electrical  conductors,  specially  applicable 
to  overhead  conductors  for  electrical  tramways. 

This  invention  consists  in  providing  a  special  form  of 
suspender  at  each  point  where  the  conductor  is  supported 
ard  making  the  conductor  in  separate  lengths  between 
these  suspenders,  the  suspender  and  the  conductor  being 
so  formed  that  the  latter  is  held  in  position  by  virtue  of 
the  tension  in  it,  so  that  when  the  tension  in  the  conductor 
breaks  by  reason  of  a  fracture,  the  part  so  affected  is  auto- 
matically detached  from  the  electric  system. 

17935    McGREGOR.    Greenhouse  boilers. 

18301  BLIZZARD  &  TODD.  Construction  of  dies  for  use  in 
making  slabs,  tiles,  and  other  articles,  with  under- 
cut grooves  or  serraturcs  in  same. 


17617    LINDSAY  &  COUPER.    Elastic-coil  friction  clutch. 


The  bind  of  the  coil  on  the  drum  is  effected  by  a  lever 
fitted  and  adapted  to  act  upon  the  coil  at  two  points 
to  compress  the  coil  in  a  gradual  manner. 

18202  BRITISH  THOMSON-HOUSTON  CO.  LTD  (General 
Electric  Company).  Electric  motor-control  and 
apparatus  therefor. 

The  apparatus  comprises  two  normally-open  switches, 
a  single  handle  A  operating  in  such  a  way  that  when 
moved  in  one  direction,  the  one  switch  is  closed  against 


i 


the  action  of  a  spring  by  .means  of  a  bell-crank,  a  con- 
necting rod,  and  another  rod  B  carrying  the  contact  bridge, 
and  vice  versa.  The  apparatus  is  especially  adapted  when 
applied  to  circuits  working  with  direct  and  alternating 
currents. 

18261a  DAWSON  &  BUCKHAM.     Elevating  gear  for  guus. 

[Date  applied  for  under  Patents  Rule  9,  August 
23rd,  1904.] 


The  elevating  gear  is  provided  with  two  screw-threaded 
portions  capable  of  independent  actuation.  One  of  the 
portions  is  slow  in  its  action  for  flue  adjustments,  the 
other  being  quick  for  large  adjustments. 

18314  BREFFIT  &  BREFFIT.  Window  frames  and  sashes. 
18356    BARTELT.  Electrolysers. 

18386  SIMPSON.  Oil  or  spirit  heating  lamps  or  furnaces 
and  the  like,  and  burners  for  use  with  liquid  or 
gaseous  fuel. 

In  this  burner  for  liquid  or  gaseous  fuel  a  plurality  of 
thin  metal  plates  are  set  vertically  on  edge,  and  are  so 
arranged  as  to  be  slightly  separated  from  one  another 
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to  form  a  series  of  passages  sufficiently  small  and  of 
sufficient  depth  to  preclude  flame  from  passing-  down  them. 

18481    CROSSLEY  &  CROSSLEY.     Wire  mattresses,  bed- 
stead bottoms,  seats,  hammocks,  and  the  like. 
1853!)    HELM.    Cooling  apparatus. 

18601  PUFF.  Means  for  increasing  the  ballistic  action  ol 
fire  arms.  [Rights  under  Patents,  etc.,  Act,  1901, 
not  granted  ] 

1867f    ELLIS.    Apparatus  for  ejecting   sewage  and  liquids 

from  catch-pits  or  other  receptacles. 
18749    BEEMAN.    Cigarette-tipping  machines. 
18843    WARWICK     MACHINERY     CO.     LTD  (General 

Electric  Company).    Elastic-fluid  turbines. 

Consists  of  a  number  of  bucket  wheels,  with  cylindrical 
walls  on  each  of  the  wheels  which  co-operate  with  one 
another  to  form  an  enclosing  wall;  annular  ring-  members 


are  secured  to  the  casing  projecting  between  adjacent 
rows  of  buckets,  nozzles  being  formed  in  the  ring  members 
for  discharging  fluid  against  the  wheel  buckets. 

19006    CROWTHER  &  GLOVER'S  WATER-TUBE  BOILER 
CO.  LTD.    Construction  of  steam  generator. 

The  generator  consists  of  a  horizontal  cylindrical  shell, 
having  a  rear  extension  of  its  upper  part,  the  bottom  of 
which  is  below  the  lowest  water  level  of  the  boiler,  and 


provided  with  a  series  of  return-flame  tubes  in  its  lower 
water  portion,  with  two  side  and  one  rear  row  of  double- 
flow  and  freely-suspended  water  tubes,  close  together  side 
by  side,  having  their  upper  ends  secured  and  inserted  in 
and  through  the  bottom  of  said  rear  extension. 

19047    WALKER.    Files  or  temporary  binders. 

19079    FURNIVAL,       FURNIVAL,       FURNIVAL,  & 

FURNIVAL.    Printing  machines. 
19093    CHALLINER.    Elastic  tyres  for  road  vehicles. 

This  tyre  is  constructed  with  a  solid  base,  and  the  tread 
is  corrugated  circumferentially  so  as  to  form  two  or  more 
treads.  Metallic  wires  or  bands  are  inserted  longitudinally 
in  the  base  of  the  tyre,  and  a  steel  hoop  is  vulcanised  on 
to  the  underside  of  said  base. 
19178    BEADLE  &  STEVENS.    Manufacture  of  blotting  and 

other  water-leaf  papers. 
1932"    RING.    Paper  cutter.    [Date  applied  for  under  Inter- 
national Convention,  May  7th,  1904.] 


19109    PUNGA.    Single-phase  commutator  motors. 

The  current  of  the  rotor  is  led  through  its  commutator 
brushes  in  series  with  one  or  more  additional  windings  on 
the  stator.    The  auxiliary  winding  may  be  included  partly 


or  in  whole  in  the  stator  winding,  the  current  being  or  not 
transformed.  The  object  of  this  invention  is  to  run  the 
motor  satisfactorily  also  when  the  speed  varies  from  that 
of  synchronism. 

19335  VICKERY.  Method  of  and  appliances  for  feeding 
sheets  of  paper  to  printing,  ruling,  and  like  machines. 

19355  WHYSALL.  Means  for  and  the  method  of  heating, 
purifying,  and  circulating  water  in  steam  generators. 


Means  are  provided  whereby  a  current  of  water  from 
a  Galloway  tube  induces  water  from  other  parts  of  the 
generator  to  pass  through  a  separating  chamber. 
19385    BOWER.    Manufacture  of  substitutes  for  lithographic 
stones. 

19464    REINKE.    Process  for  briquetting  friable  ores  and  ore 
waste. 

19484    PURSALL.    Method  and  means  of  supplying  the  fuel 

to  lamps  and  other  burners. 
19520    WALTON.     Tobacco  pipes  and  cigar  and  cigarette 

holders. 

19532    SHARP.    Cap  and  ring  spinning  machines. 

19540    DIXON  &  DIXON.    Combined  rail  and  road  electric 

tramway  system,  and  vehicles  therefor. 
19653    ELLIS  &  HIGHTON.    Apparatus  for  extracting  gold 

from  slimes,  tailings,  or  the  like. 
19761    HOPPER.    Mechanically-propelled  road  vehicles. 

A  flexible  band,  having  projections  on  its  outer  surface, 
is  arranged  to  pass  round  and  engage  with  the  periphery 


both  of  the  tyre  of  the  wheel  and  of  a  loose  or  idle  pulley 
mounted  in  juxtaposition  to  the  wheel  in  order  to  prevent 
side-slip. 
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19981 


20012 


20167 


BROWN.  Destination  and  stopping-place  indicators, 
particularly  adapted  for  use  on  railroads  or  the  like. 

DAVIS  &  DAVIS.  Construction  of  plant  for  the 
manufacture  of  sulphuric  acid. 

AMES,  DODD,  &  DODD.    Ball  or  float  valve. 


20228 
20300 

20305 

20327 

20330 


20332 
20336 
20339 

20340 

20343 


This  valve  comprises  a  body  having  a  seating  therein 
for  a  main  valve,  this  valve  being  piston-shaped  and  lield 
closed  by  gravity.  A  supplementary  valve  is  seated  in  the 
main  valve  and  is  opened  by  the  action  of  the  float,  so 
that  when  this  valve  is  open  the  fluid  pressure  can  act 
on  the  main  valve  and  open  it. 

HAYES.    Dough-mixing  machines. 
OGLE,    SULMAN,     &  KIRKPATRICK-PICARD. 

Treatment  of  ore  slimes  and  the  like. 
CLAUGHTONS     (LEEDS)     LTD.    and  AUSTIN. 

Shaving  chair  head-rests. 
THORNTON-PI  CKARD    MANUFACTURING  CO. 


LTD.,    PICKARD   &  SLINGER. 
photographic  cameras. 
THORNTON-PICK  ARD 
LTD.,  and  PICKARD. 


Shutters  for 


MANUFACTURING  CO. 
Pneumatic  balls  for  photo- 
graphic   shutters    and    apparatus   for  compressing 
same. 
HANCOCK.  Ruler. 

EVERTON.    Manufacture  of  egg  poachers. 
HATMAKER.    Milk  food  for  infants  and  others,  and 

method  of  manufacture. 
HATMAKER.    Milk  food  for  infants  and  others,  and 

method  of  manufacture. 
TIMMIS.    Buffer  springs  for  railway  vehicles. 


Instead  of  welding  or  fastening  a  nib  on  the  broad  end 
of  the  volute  or  flat  steel  spring,  the  end  of  the  coil  A 
is  wound  round  and  pressed  or  hammered  into  the  form 
B  to  fit  the  slot  in  the  cup  or  casting. 

20344    RILEY.    Steering  gears  for  motor  vehicles  or  the  like. 
A  bevel  pinion  on  the  steering  pillar  rotates  about  its 
pivot  a  toothed  sector,   having  upon  it  a  cam  groove 
eccentric  to  the  pivot  of  the  sector.    One  end  of  a  bell 


crank  engages  the  groove  and  is  caused  to  turn  on  its 
pivot,  when  the  sector  is  actuated.  The  bell  crank  may 
be  coupled  up  to  the  steering  wheels  in  the  usual  way. 

20349    WIFFEN.    Pudding  cloth. 

20386    SHAW.    Photo-printing  apparatus. 

20394    THOMPSON  (Engel).    Pen  holders. 

20415    STAPLES.      Combined  hosepipe  and  disinfector  for 

garden  and  greenhouse  use. 
20417    PETT.     Chain    cable    controllers   and    hawse  pipes 

employed  in  stowing  and  securing  ship's  anchors. 
20423    HUTCHINSON.    Haulage  gear  for  trawl  nets. 
20436    KEMP.    Machine  for  spirally  moulding  wood. 
20160    THOMSON.    Tyres  for  wheels. 

20380    CAROLAN  (General  Electric  Company).    Electric  arc 
lamps. 

The  non-conducting  layer  which  covers  the  consuming 
electrode  is  punctured  by  "a  device  A,  carried  by  the  non- 


conducting electrode,  before  the  arc  is  started.  The 
puncturing  device  is  operated  by  the  energised  electro- 


&QS80fa 


magnet  B,  which,  when  de-energised  by  the  interruption 
of  current  at  C,  brings  said  device  to  its  primitive  position. 

20381    CAROLAN   (General  Electric  Company).  Rectifying 
alternating  electric  currents. 

A  rectifier,  the  auode  of  which  may  be  made  of  some 
non-vaporisable  material,  such  as  iron,  the  starting  arc 
being  produced  by  an  independent  source  or  by  heating 


the  cathode  of  vaporisable  substance  by  a  Bunsen  flamo, 
the  anode  being  cooled  in  order  that  reversing  current 
direction  may  be  avoided,  for  which  purpose  also  a  con- 
densing tube  is  provided  just  above  the  cathode. 


20502    MACKENZIE.    Sewing  machines. 
20532    TOWNSEND.    Hob  nail. 
20473    CAROLAN    (General.  Electric  Company), 
transforming:  devices. 


Electric 


Electro-magnet  A  and  armature  B  are  held  in  fixed 
position  by  supporting  bars,  and  in  the  gap  between  them 
insulated  annular  tubes  C  filled  with  fluid  are  provided. 
The  fluid  is  non-conducting  in  circumferential  and  con- 
ducting in  diametrical  direction  of  the  tubes,  which  arc 
provided  with  electrodes  D  connected  in  scries  or  in 
parallel.  A  magnetic  field  being  produced  and  a  current 
sent  through  one  set  of  electrodes,  thus  vertically  to  said 
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field,  the  fluid  circulates  in  the  tubes  and  a  current  can 
be  taken  from  the  other  set  of  electrodes.    Thereby  voltages 


rz/au- 


of  both  direct  and  alternating  currents  can  be  transformed 
as  well  as  one  kind  of  current  converted  into  the  other. 

20390    HOLMAN  &  HOLMAN.    Eock  drills. 

The  valve  chest  fitted  with  a  liner  is  furnished  with 
buffer  plates  to  close  the  ends  of  the  liner,  and  wedge- 


shaped  indiarubber  buffers  at  the  back  of  said  buffer  plates. 
Ball  valves  are  also  used  in  the  ports. 

20548  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).  Automatic  electro-magnetic 
controllers,  especially  applicable  for  use  in  electric 
metering  systems. 

The  object  of  this  invention  is  to  indicate  by  a  lasting 
mean  if  a  customer  has  inserted  more  lamps  in  the  circuit 
than  was  provided  in  the  contract.  In  the  latter  case 
the  energising  current  of  solenoid  A  increases  and  opens 


the  switch  B,  with  the  effect  that  a  lamp  is  inserted  auto- 
matically with  the  circuit  and  dims  the  other  lamps. 
Through  hole  D  one  can  see  this  lamp  burning,  and  if  the 
customer  likes  to  employ  further  more  lamps  than  con- 
tracted, he  must  break  down  the  sealing  E  and  by  means 
of  a  contact  piece  C  short-circuit  the  lamp.  Switch  B 
does  not  return  to  its  first  position. 

20578    BAIRSTOW.    Revolving  rubber  heels  for  boots  and 
shoes. 

20603    KNIGHT.    Sanitary  conveniences  for  invalids'  beds. 
20606    SCARTII  &  WAINWRIGHT.    Scribbling  and  carding 
machines. 

20625    PALMER'S  SHIPBUILDING  AND  IRON  CO.  LTD. 

and  WEBSTER.    Caulking  tools. 
20550    CAROLAN  ('General  Electric  Company).    Control  of 

electric  motors. 

The  over-wound  field  coils  of  a  series  motor  arc  shunted 
by  a  resistance  of  high  temperature  coefficient  so  that 
when  the  motor  runs  under  normal  conditions  the  greater 


part  of  the  current  flows  through  the  resistance;  but  when 
a  load  comes  on  the  motor,  the  resistance  heats  up,  a 


greater  current  passes  through  the  fields,  increasing  the 
torque  and  diminishing  the  current  in  the  motor. 

20551  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).  Method  of,  and  apparatus  for, 
muffling  the  exhaust  of  gas  engines. 


The  exhaust  is  discharged  into  a  chamber  having  a 
series  of  partitions  in  which  communicating  openings  are 
formed.  The  size  of  the  discharge  openings  are  graduated, 
decreasing  as  they  are  further  away  from  the  engine. 

20597    RILEY.    Clutches  and  brakes  particularly  applicable 
for  use  on  motor  vehicles. 


A  spring  band  is  placed  within  the  rim  of  the  pulley 
to  be  driven  or  "  braked,"  and  the  ends  of  said  band  are 
forced  apart  by  a  radial  wedge  as  shown;  the  wedge  being 
operated  in  the  usual  way  by  a  sliding  sleeve. 
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20612    It.  WAYGOOD  $  CO.  LTD.  and  CAKKY.  Driving 
gear  of  pumps 


The  driving  gear  consists  ol  right  and  left  hand  worms 
connected  to  the  main  driving  shaft  of  the  pump.  Indepen- 
dent worm  wheels  gear  with  said  worms  and  drive  the 
pump  plungers  by  means  of  connecting  rods  or  the  like. 

20635  RICHARDSON  &  PRICE.  Wheels  for  motor  vehicles 
and  other  road  vehicles,  gun  carriages,  traction 
engines,  and  the  like. 

The  periphery  of  this  wheel  is  formed  with  deep  circum- 
ferential grooves,  so  that  when  used  on  a  sandy  or  soft 
track  the  sand  under  the  wheels  will  be  compressed  in  the 
grooves,  and  thus  to  a  certain  extent  form  a  hard  bearing, 
and  the  pushing  up  of  the  sand  in  front  of  the  wheels  will 
be  reduced  to  a  minimum.  When  used  on  a  hard  track 
tyres  are  provided  to  fit  into  said  grooves. 

SHANKS.    Water-supply   cisterns   for   water  closets, 

urinals,  and  the  like. 
GORST.      Combined     horizontal     disappearing  and 

running  target  for  rifle  shooting. 
TOMKJNS.      Ladies'  dress  bodices,  blouses,  and  the 
like,  and  means  for  maintaining  the  shape  of  the 
collars  thereof. 
KENWORTHY    &    WARD.      Perforated   beams  or 
cylinders  on  which  textile  fabrics  and  materials  are 
treated  with  liquids  and  fluids. 
PRICE.    Washers  for  waterproofing  bolt  holes  in  cor- 
rugated-metal sheeting. 
JUDGE.    Slide  valve  gear  for  steam  engines. 

In  slide  valve  gear  the  movement  of  the  die  block  on 
e  expansion  link  is  communicated  at  an  increased  ratio 


20646 
20654 
20663 

20665 

20687 
20719 

th 


to  the  slide-valve  rod.  This  is  effected  by  interposing 
between  the  valve  rod  and  the  die  block  a  supplementary 
block  and  lever,  said  block  being  adjustable. 


20787 


ZEIDLER. 
like. 


Spring  forks  for  motor  bicycles  and  the 


20793    VAN   CULPEN.    Process  and  apparatus  for  making 

coffee  extracts. 
20796    ROBINSON.    Float  valves. 

20809    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).    Electric  furnaces. 

The  body  to  be  heated  is  supported  within  a  heater  A, 
consisting  of  a  helix  of  graphite,  which  conducts  the  current 
and  is  itself  surrounded  by  a  screen  B  serving  to  retain 


the  heat  within.  The  whole  is  enclosed  in  an  airtight 
chamber,  the  furnace  being  provided  also  with  cooling 
means  for  the  terminals  and  means  of  exhausting  the  air 
from,  as  well  as  for  introducing  an  inert  gas  into,  the 
chamber. 

20810    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).    Electric  furnaces. 

The  carbon  tube,  in  which  the  bodies  to  be  heated  are 
introduced,  is  surrounded  by  a  layer  of  titanium-carbide, 


Z0Q7O/OI 

and  the  latter  by  the  packing  of  coke.  The  object  of  this 
arrangement  is  to  avoid  the  rapid  deterioration  of  the 
carbon  tube. 

21286  RUDGE-WHITWORTH  LTD.  and  PUGH.  Combined 
driving,  free-wheeling,  and  brake  mechanism  for 
velocipedes. 

The  hub  is  fitted  with  a  Weston  clutch,  one  set  of  discs 
engaging  the  hub  and  the  other  set  a  sleeve  within  the 


hub;  the  sleeve  being  fitted  with  the  usual  screw  device. 
When  forward  driving,  the  clutch  is  compressed  against 
the  end  of  the  hub.    When  back-pedalling  the  clutch  is 
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compressed  against  a  non-rotating  stop  provided  with 
teeth;  the  clutch  is  thus  held  stationary,  the  friction 
between  the  plates  acting  as  a  brake. 

20898  CHAMBERS.  Pipes  or  tubes  for  containing  under- 
ground electrical  cables  or  conductors. 

20923  JAMES  ARCHDALE  &  CO.  LTD.  and  COXON. 
Lathe  bed  and  saddle. 

20928    CLARK.    Platforms  for  ladders. 

20935  SIDLEY,  CRAWLEY,  &  GATES.  Ambulance 
stretchers. 

20961  BERRY  &  SMETHURST.  Hydraulic  presses  suitable 
for  baling  cotton,  wool,  jute,  and  other  materials. 

21050  STONE.    Garden  hoes. 

21051  REEVES.  Propellers. 

21123    BLACK.    Cranes  for  use  on  board  ship. 

21195  GRUNZWEIG.  Manufacture  of  plates  or  moulded 
pieces  from  mixtures  containing  kieselguhr. 

21321  SEABROOK  &  SEABROOK.  Pipe-wrench  attach- 
ment for  adjustable  spanners  or  wrenches. 

21509  MATHER  &  PLATT  LTD.  and  SMITH.  Roller 
printing  machines  for  fabrics. 

21541    COOPER.    Steam  boilers. 

21&51    SPEAR   &    BURROWES.      Apparatus    for  holding, 

turning,  screwing,  and  cutting  pipes  and  the  like. 
21778    CALLOW.  Crucibles. 

21883a  RODNEY.    Friction  roller  apparatus  for  sliding  doors. 

[Date  applied  for  under  Patents  Rule  9,  October 
11th.  1904.] 

21912  SPENCER.  Buffers  and  end  steps  for  railway  vehicles. 
21955  BIGG.  Water  troughs  for  horses  and  other  animals. 
21f,57    MEIN    &    MEIN.      Castors    for    furniture,  trucks, 

trolleys,  and  the  like. 
21958    CHALLIS.    Vessels  for  cooking,  carrying  food,  and 

the  like. 

22005  WESTMACOTT.  Couplings  for  rigging  screws  and 
tliG  lik<?. 

22233    BROOKES.    Cranes  and  the  like. 
22266    ELSNER.    Snow  gathering  and  melting  devices. 
22315    TREWHELLA  &  TREWHELLA.    Lifting  jacks. 
22733    ASHFORD.      Device  or  contrivance  for   holding  or 

supporting  matchboxes  and  the  like. 
22748    PARSONS  &  TURNBULL.    Valves  for  steam  turbines 

and  the  like. 

22966  CHAPLIN  &  CHAPLIN.  Construction  of  dynamo 
and  like  brushes. 

The  body  of  this  brush  consists  of  a  sheaf  or  tissues  of 
wire,  either  plain,  plaited,  twisted,  or  woven  together, 
said  wire  being  bound  and  covered  by  a  binding  tape  of 
wire 

22976    MOYA.  Typewriters. 

23486    MOREHEAD.    Pipe  connections. 

The  pipe  connection  consists  of  two  male  members,  the 
one  screwing  into  a  socket  carried  by  the  other,  a  tight 


joint  being  ensured  by  a  hat  leather  carried  in  the  socket. 
The  half  carried  by  "the  socket  is  attached  thereto  by  a 
bayonet  joint. 

23966  LIVESEY.  Means  for  supporting  and  holding  railway 
rails. 

24102  DIX"ON-.TOHNSON.  Means  for  preventing  corrosion 
of  the  bolts  used  in  the  construction  of  composite 
marine  vessels. 

The  invention  consists  in  providing  each  bolt  with  a 
bushing,  or  combined  bushing  and  washer,  formed  of 
insulating  or  electrically  non-conducting  material,  the 
bushing  being  adapted  to  fit  round  the  neck  of  the  bolt 
and  to  insulate  both  the  bolt  and  its  head  or  nut. 

24254  NELSON  &  MURRAY.  Printing  and  similar 
machinery. 


23715    TALLGREN.    Steam  generator  with  automatic  supply 
of  water. 

Water  is  fed  automatically  into  a  boiler  by  a  valve  con- 
trolled by  a  float.    They  are  placed  within  the  boiler,  and 

«|-  B 


when  the  float  rises  the  valve  is  closed,  while  when  the 
float  descends  the  valve  opens  by  its  own  weight;  the 
valve  stem  and  float  are  separate. 

23979    PARSONS  &  TURNBULL.    Valves  of  the  piston  type. 

The  valve  is  made  with  two  rings  of  ports  arranged  to 
be  opened  and  closed  by  a  sliding  piston  having  conical 


valve  faces,  so  that  in  the  extreme  position  leakage  is 
prevented  to  the  ring  of  ports  which  it  is  desired  to  retain 
closed. 

24304    BUTLER.    Pneumatic  tyres  and 'wheel  rims. 

24325    STEWART  &  STEWART.    Articles  of  domestic  and 

other  furniture  and  fittings. 
25182    VAN  THIEL.    Means  for  locking  screw  nuts. 
25346    CHANDLER.    Nails,  hooks,  or  hold-fasts. 
25806    PLOWMAN.    Hosepipe  clip. 
25815    LUCAS.    Roofing  tile  cutter. 

26955  EMETT.  Frames  and  boards  for  displaying  adver- 
tising bills,  pictures,  and  the  like. 

27112  THOMPSON.  Locking  mechanism  for  doors  of  rail- 
way carriages  and  such  like  vehicles. 

27849    HORSTMANN,       HORSTMANN.  HORSTMANN. 

HORSTMANN  &  EDGAR.  Timing  devices  for 
turning  on  and  off  gas,  electric  circuits,  and  other 
agents. 
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28037  BENNETT  BROTHEES  LIMITED  and  ISON.  Card- 
board and  like  receptacles. 

28095  KIRKLAND.  Anchors  or  sustaining  and  securing 
appliances  for  tramway  and  like  rails. 

28184    SLATER  &  SLATER.    Woven  fabric. 

28502  MARSH.  Fixing  brush  stails  to  sweeping  brush  heads 
and  the  like. 

28716  BUTLER.  Steering  axles  and  fork  ends  thereof  for 
road  vehicles. 

A  special  form  of  construction  is  described.    The  axle 
consists  of  a  rolled  girder  with  a  fork  at  each  end.  The 


forked  ends  are  formed  with  a  vertical  back  part  to  which 
the  end  of  the  girder  bed  is  fixed,  and  has  upper  and  lower 
arms  between  which  the  wheel-carrying  band  is  pivoted. 

28736    NEWTON  (Co.  Henry   R.  Worthington).  Condenser 
systems  and  discharge  pumps. 

In  condenser  systems  where  a  condenser  is  used  in  com- 
bination with  a  discharge  pump,  it  is  found  that  under 


the  compensating  pressure  is  adjusted  by  means  controlled 
by  the  length  of  the  engine  stroke.    This  consists,  broadly, 


iwii}— • 


certain  conditions  air  collects  on  the  suction  side  of  the 
pump.  This  is  obviated  by  connecting  the  suction  side 
with  the  air  pump. 

28955    BUTLER.    Axle  barrels  and  axles  for  road  vehicles. 
29240    BUTLER.    Axles  for  road  vehicles. 

29290  HENDERSON.    Thrust  bearings. 

This  is  a  thrust  bearing  for  railway  rolling  stock,  and 
consists  of  the  combination  of  a  bearing  member  mounted 
in  the  central  socket  in  the  end  of  the  shaft,  an  opposed 
member  yieldingly  mounted  in  its  support,  and  an  auxiliary 
bearing  ring  surrounding  the  member,  and  carried  by  ball 
bearings  formed  within  its  support. 

29291  HENDERSON.    Roller  bearings. 

28737    NEWTON  (Co.  Henry  R.  Worthington).  Compen- 
sating direct-acting  engines. 

An  arrangement  is  described  in  which  the  well-known 
compensating  cylinders  are  fitted  with  a  device  whereby 


in  admitting  fluid  to  the  compensating  system  in  opposition 
to  the  working  pressure  of  such  cylinders. 

29187    GUILLOU.      Electric  igniters  for  explosion  motors. 

[Date  applied  for  under  International  Convention, 
January  2nd,  1904.] 


The  invention  consists  in  the  employment  of  a  pneumatic 
or  fluid-transmission  device  for  producing  the  rupture  that 
causes  the  formation  of  the  spark  in  the  explosion  motor. 


1905. 

65    BATTISCOMBE.    Distributing  apparatus  employed  in 

filtering  sewage  and  other  liquids. 
101    GIBSON.    Apparatus  and  means  for  indicating  the 
pressure  in   cylinders  or  other  pressure-containing 
vessels. 

106    FOX.    Cycle  and  like  saddles. 
285    GRAY.    Hoof  pads  for  horseshoes. 

357  EDGAR  ALLE"N  &  CO.  LTD.  (Robinson  and  Letch- 
ford).  Automatic  coupling  buffers  for  railway  trucks 
and  other  vehicles. 

440    LATHAM.    Piston  rings. 

713    ANDERSON.    Medicinal  preparation. 

838    BROOKES  (Craig).    Respirators  and  the  like. 

891  ORLEY.  Means  for  facilitating  the  propulsion  of 
wheels  for  cycles  and  other  vehicles,  applicable  also 
to  flywheels  and  the  like. 
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903    GLUHLICHT  GE  SELL  SCH  AFT  "  UNION  "   G.  m.  b. 

H.      Gas  cocks.      [Date  applied  for  under  Inter- 
national Convention,  October  24th,  1904.] 
971    YATES.    Warp-regulating  mechanism  for  looms. 

1133    GESTETNEE.    Stencil  printing  frames. 

1368    COSSOE.    Electro-therapeutic  ray  tube. 

1503  LAKE  (California  Products  Company).  Process  for 
producing  cream  of  tartar. 

1587  MAECONNET.  Process  of  and  apparatus  for  pro- 
ducing gas  from  pulverulent  fuel.  [Date  applied  for 
under  International  Convention,  February  1st,  1904.] 

Air  and  fuel  are  fed  to  a  gas  producer  by  simultaneously 
drawing  into  the  producer,  by  means  of  a  motor,  powdered 


fuel  and  air  to  support  combustion  in  quantities  that  may 
be  regulated.  The  powdered  fuel  and  air  drawn  in  at 
A  are  led  to  a  central  combustion  space  in  the  producer, 
where  it  meets  with  a  series  of  flaming  gas  jets. 

1597    ALBEET.    Method  of  producing  matrices  and  printing 
blocks. 

.1652    LITTMANN    &   LITTMANN.     Cakes  or   tablets  for 

making  puddings. 
1686    VITTENET.     Manufacture  of  artificial  silk.  [Date 

applied  for  under  International  Convention,  Dec.  8th, 

1904.] 

1820    DULAIT,   ZELENAY,    &    EOSENFELD.  Electro- 
dynamic  railway  traction  systems. 
1847    NEEDLE.    Candle  shade  supports. 
2027    WILLE.    Speed  indicators  for  vehicles. 

This  is  an  indicator  mechanism  for  a  tachometer  with 
an  indicator  shaft  actuated  by  oscillated  weights  which 
indicates  the  speed  to  the  driver  of  the  vehicle  and  also 
to  the  police. 

2364    MOLT.    Sounding  arm  for  phonographs,  gramophones, 
and  the  like. 

2445    WOOD,  CEOCKEE,  &  KILLEY.    Spools  or  reels. 
2,83    KEFAUVEE    &   KEFAUVEE.      Lime  distributers. 

[Date  applied  for  under  International  Convention, 

June  27th,  1904.] 
2814    COLLINS.    Flower  pots  and  the  like. 
33o4    CLEASE.     Apparatus    for    promoting    muscular  or 

physical  development. 
3628    HAEEISON  &  CASTLE.      Apparatus  for  elevating 

and  discharging  material,   specially  applicable  for 

pillllg  and  stacking  merchandise. 
3691b  ABEL  (Siemens  &  Halske  Akt.-Ges.).    Manufacture  of 

writing  pens  of  metallic  tantalum  and  alloys  thereof. 

[Date  applied  for  under  Patents  Eule  9,  February 

22nd,  1905.] 

2693    GUN  YON  (Magney  Manufacturing  Company).  Pneu- 
matic devices  for  supporting,  actuating,  and  con- 
trolling the  trolley  poles  of  electric  cars  and  the  like. 
The  object  of  the  invention  is  to  support  and  operate 
the  trolley  poles  by  pneumatic  devices,  and  consists  therein 


that  air  is  admitted  to  a  cylinder  by  means  of  a  valve 
arrangement,  and  mechanical  means  arc  provided  which, 


co-operating  with  said  pneumatic  devices,  bring  the 
trolley  wheel  always  in  the  required  position. 

3286    SCHWANINGEE.    Means  for  operating  valves  or  cocks 
by  means  of  floats. 


Condensation  water  enters  the  chamber  as  shown.  When 
nearly  full  a  float  is  caused  to  rise  and  thereby  lift  a 
steam  valve,  the  pressure  of  the  steam  causing  the  water 
to  be  discharged  on  its  way  to  the  boiler. 

3794    VAN  HOUTEN.    Dough  dividers. 
3807    BIJL.    Eivetiug  machines. 

This  riveting  machine  comprises  a  frame  adapted  to  be 
suspended,  arms  and  support  which  resist  turning  of  the 
frame  when  the  hand-lever  is  actuated,  and  eccentric 
devices  for  operating  the  riveting  punch. 

3951    HAEDING.    Plate  for  fixing  round  and  scjuare  down 

pines  to  brick  walls. 
4047    HA  EELS.    Window  blind  fitting. 

4068    LENTZ.    Valve-operating  mechanism  for  steam  engines 
and  the  like. 

4177    MITCHELL  &  AIKEN.    Weighing  machines. 
4225    EEIMANN.    Process  for  preserving   eggs.  . 
4548  POWNEE  &  THOMPSON.'  Automatic  safety  gate  for 
hoists. 

4771  GEUNEET.  Action  for  keyed  musical  instruments. 
5052    EEUTEE.      Trough-charging     travelling     crane  for 

Siemens-Martin  furnaces. 
5182    GUBBINS.      Four-eyed  hook  with  indent  bulb  point 

tongue  and  raised  two-bar  eye. 
5244    FLETCHEE.    Dveing  machines. 
5251    SMITH.  Wrenches. 

5344    BOULT  (Bellows).    Matrix-assembling  mechanism  for 

type-bar  making  machines. 
5456    THOMPSON  (Ges.   fur  drahtlose  Telegraphie  M.  b. 

H.).    Detectors  for  electro-magnetic  waves  or  other 

weak  electric  impulses. 
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4301    BRIEST.   Carburetters  for  internal-combustion  engines. 

[Date  applied  for  under  International  Convention, 
March  12th,  1904.] 

The    admission    of   fuel    and    air    are  simultaneously 
regulated  by  a  hollow  piston  operated  by  hand  or  the 


governor,  said  piston  being  provided  at  its  lower  end  with 
a  conical  aperture  to  engage  with  a  cone  to  regulate  the 
air  supply ;  said  piston  also  carrying  a  needle  to  regulate 
the  fuel  supply. 
5478    SMITH  &  SHACKLETON.     Apparatus  employed  in 
the   spinning,    winding,    twisting,   or   doubling  of 
yarns  or  threads. 
5519    COLES.    Rifle  or  gun  carrier  for  mounted  troops. 
5671    MARKS  (Diver).    Fireproof  doors. 

5678  M  A  SCHINENF  ABRIK  GREVENBROICH.  Steam 
and  gas  turbines.  [Date  applied  for  under  Inter- 
national Convention,  April  23rd,  1904.] 


The  direction  of  flow  of  the  steam  is  reversed  through 
180  deg.  by  arranging  the  wheel  blades  with  opposing 
parallel  faces,  with  a  right-angled  communicating  space 
between  them  form'ed  in  the  casing. 
5819    WILLIAMS.    Laeeless  football. 

5863  SULLIVAN  &  RENSHAW.  Electric  train  signals. 
5869    TUCKS   &   BICKHAM.       Construction   of   roofs  and 

ceilings  for  houses. 
5928    ROBINS,  LAWRENCE,  DEAN,  &  CADY.  Railway 

rail  joints. 

6008    TINKER.    Steam  junction  and  the  like  valves. 

6055    LOFFLER    &    WEIDLE.      Filtering    material  and 

method  of  producing  same. 
6198    SHAW.    Headw'ear  and  caps. 

6300  LAKE  (Turpin).  Railway  for  recreative  and  like 
purposes. 

6311  TAYLOR  &  JACKSON.  Brake  for  carriages.  <;uts, 
and  similar  soft-tyred  wheeled  vehicles. 

6391  CLARKE.  Grinding  apparatus  for  manufacturing 
cement. 

6413  HAVERS.  Brooches  and  other  articles  of  jewellery 
and  the  like. 

6485    LEWIS-THIESSEN.      Device  for  vehicle  wheels  for 

preventing  side-slipping  or  skidding  thereof. 
6650    SCHENK.    Galvanic  cells. 

7032  CLE.  DES  PRODUITS  CHIMIQUES  D'ALAIS  ET 
DE  LA  CAMARGUE.  Calcination  of  hydrated 
alumina.  [Date  applied  for  under  International 
Convention,  April  8th,  1904.] 
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6893    BROWN,  TRAN,  &  CO.  LTD.  and  BROWN.  Flannel 
and  like  collars. 
HOUSE.    Buttonhole  sewing  machines. 
GOLLNER,    PAULITSCHKY,   &  PAUL1TSCHKY, 

net  STEINER.    Resilient  wheels  for  road  vehicles. 
BRIMFIELD.    Device  for  opening  eggs. 
ELLIOTT.    Scrapers  for  boots  and  shoes,  pans,  and. 

other  articles. 
MARGETTS.    Toy  for  making  seaside  sand  bricks. 
PERRINS  &  STEVENS.'    Machine  for  japanning  small 
articles. 

SQUIRE.    Brackets.    [Date  applied  for  under  Inter- 
national Convention,  April  12th,  1904.] 
APOSTOLOFF.    Mills  for  crushing  and  grinding. 
PETTY.    Means  for  fastening  blocks  of  bills,  memos, 

books,  and  the  like  in  covers  or  cases. 
BERRIDGE.    Boot  and  shoe  machinery. 
GOUTTEFANGEAS.  Beehives. 
BUR  TIN.  Watches. 

PENTHER.      Apparatus  for  recording  the  speed  and 
working  periods  of  engines,  shafts,  and  the  like. 

This  apparatus  consists  of  the  combination  of  a  clock- 
work with  paper  strip  and  mechanism  for  its  connection 
with  the  engine,  and  a  ratchet  wheel  actuated  by  a  pawl 
controlled  by  the  engine;  said  pawl,  by  reason  of  its 
greater  peripheral  velocity  to  that  of  the  ratchet  wheel, 
instantaneously  releasee  or  stops  the  clockwork  at  the 
starting  or  stopping  of  the  engine. 

8269  SUSEK.  Mechanically-operated  fan.  [Date  applied 
for  under  International  Convention,  April  18th, 
1904.] 

OANN.    Means  for  securing  indiarubber  tyres  to  motor 

and  other  vehicle  wheels. 
WEISE.    Lids  or  covers  for  receptacles  of  all  kinds. 
BOULT  (Vuillermet  &   Henry).    Closing  devices  for 

bottles  and  the  like. 
HADDAN  (Act.-Ges.  vorm.  C.  H.  Stobwasser  &  Co.). 

Incandescent  vapour  lamps. 
AVILLOUGnBY.    Rocking-  or  shaking  grate  bars. 
DOWN.    Device  for  fastening  the  band  of  a  tourniquet. 
KATZ.    Method  of  and  means  for  identifying  .  strayed 

dogs  and  other  animals. 
CALDOW.    Pedestal  water  closets. 
HEWITT.    Systems  of  electrical  distribution  of  direct 
currents  by  means  of  vapour  rectifiers.  [Date  applied 
for  under  International  Convention,  May  13th,  1904.] 
The  invention  relates  to  direct-current  circuits  supplied 
from  an  alternating-current  source  by  means  of  rectifiers, 
and  has  the  object  to  connect  another  rectifier  in  the 


8289 

8364 
8519 

8575 

8700 
8763 
8771 

8871 
8972 


circuit  when  the  working  rectifier  has  ceased  to  operate. 
To  this  end,  both  rectifiers  are  connected  to  the  supplying 
transformer,  the  rectified  current  of  the  normally- working 
one  operating  the  switching  device  electro-magnetically. 
9175    FAIRCLOUGH.    Picking  motions  for  looms. 
9211    SIEVERT.    Manufacture  of  sheet  glass.    [Date  applied 
for  under  International  Convention.  April  12th,  1905.] 
9230    MA  SCHINENF  ABRIK   &  MUHLENLAUANSTALT 
G.  LUTHER  AKT.-GES.    Means  for  cooling  pistons 
and  piston  rods  of  explosion  engines  and  compressors. 
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[Date  applied  for  under  International  Convention. 
October  19th.  1901.  J 
The  improvement  in  this  invention  Is  the  utilisation  of 
the  inertia  of  the  cooling  fluid,  in  the  reciprocatory  move- 
bent  of  the  piston,  for  forcing  the  liquid  through  the  parts 
to  be  cooled. 

8993    KOLB.      Turbines.      [Date  applied  for  under  Inter- 
national Convention,  June  7th,  190-1.] 


899  3.  *> 


The  turbine  comprises  two  driven  turbine  wheels  having 
between  them  a  separate  receiver,  the  latter  having 
secondary  supply  nozzles. 

9258  DE  DION  tc  BOUTON.  Governing  arrangements  for 
internal-combustion  engines.  [Date  applied  for 
under  International  Convention,  December  23rd, 
1904.] 


The  engine  is  governed  by  preventing  the  exhaust  valve 
opening.    When  the  speed  of  the  motor  increases,  a  lower- 
ing of  the  pressure  within  the  supply  pipe  A  causes  the 
piston  shown  to  drop,  and  thereby  withdraw  the  lifting 
arm  from  beneath  the  exhaust  valve  stem. 
9269    MACKENZIE  (Ross  &  McDonald).    Passenger  car. 
CARPENTER  &  HOLMES.    Tap  or  cock. 
CRACKNELL.    Steam  traps. 

KLEEMANN.  Preserve  jars  with  elastic  packing  ring 
and  with  lid  projecting  over  the  outer  edge  of  the 
jar. 

TOYN.    Jointing    cements,    boiler   coverings,    or  like 

eonmositions. 
EVANS.  Vices. 
SCHNEIDER.  Body-belt. 

ALLEN.  Wire  mattresses  and  the  manufacture  of  the 
same. 

SMITH.  Means  or  apparatus  for  drying  grain  and 
seeds. 

PLATTE.  Overhead  current  collectors  for  electric 
railways  and  tramways.  [Date  applied  for  under 
International  Convention,  May  14th,  1904.] 
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ROTHERMUNDT.    Device  for  perforating  music  rolls 

for  self-playing  piano  attachments. 
PRICE  &  TURNER.    Gas  fires. 
DYER.  Puzzles. 

CHEMISCHE  FABRIK  VON  HE  YD  EN  AKT.-GES. 

Manufacture   of    guanyl    dialkyl    barbituric  acids. 

[Date  applied  for  under  International  Convention. 

July  14th,  1904.] 
LEYBACH.    Night  and  like  lamps. 

LAND.    Appliance  for  use  in  the  application  of  bands 

to  pipes  and  the  like. 
POLLOCK.    Washable  appliance  for  the  prevention 

and  cure  of  "  double-chin." 
COMPTON.  Carburetters. 

HERISSON.    Friction   clutches.       [Date   applied  for 
under  International  Convention,  June  8th,  1 904 . J 
The   clutch  is  engaged   and   disengaged  by  the  radial 
ovement  of  four  shoes,  the  outward  movement  of  which 
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causes  a  circular  ring  to  assume  au  oval  shape.  The  clutch 
members  are  moved  by  means  of  wedges  actuated  by  a 
sleeve. 

HUNT.    Bolt  fastenings  for  doors,  windows,  and  the 
like. 

CHAMBERS,  SCOTT,  &  CHAMBERS.  Rope-guiding 
device  for  machines  (such  as  coal-cutting  machines) 
operated  by  an  anchored  rope. 
MEYER.  Ornamental  letters  or  the  like  for  under- 
linen  and  other  articles  of  clothing. 
FAIRWEATHER  (Landers,  Frary.  £  Clark).  Mixing 
vessels. 

WETTER  (Firm  J.  D.  Riedel.  Akt.-Ges.).      Salts  of 
mercury. 

LEDESMA.    Combination  of  perfumes,  toilet  waters, 
or  preparations  for  the  skin  as  well  as  lotions  for 
the  haii'.  with  a  disinfectant  and  process  therefor, 
BFRBERRY.    Construction  of  leggings  or  gaiters. 
SUTCLIFFE.      Construction  of  heat  non-conducting 

cover  for  the  flanges  of  steam  pipes  and  the  like. 
FR1EDMANN.    Steam  generator  for  motor  ears. 
The  water  tubes  consist  of  three  coiled  tube  elements, 
mnected  to  each  other  at  the  top  of  the  generator  by  a 


joint,  so  that  when  a  repair  is  necessary  the  defective 
element  can  bo  quickly  and  easily  removed,  without 
disturbing  the  others. 
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11509  BURROUGHES  &  WATTS  LIMITED  and  BUR- 
RO UGHES.  Holder  for  billiard  chalk,  cigars,  and 
the  like  for  attachment  to  billard  and  similar  tables. 

11613  GARSIDE.  Device  for  facilitating  the  removal  of 
screw  stoppers  from  bottles  and  the  like,  and  means 
for  securing  the  same  in  position. 

11620  HAHN.  Oleaginous  mixture  for.  sprinkling  on  roads 
and  the  like. 

11658  BOND.    Method  and  means  employed  for  moulding 

grooved  wheels,  pulleys,  drums,  and  the  like. 

11659  KRUGER.    "Wrist  straps. 

11784    SCHWANINGER.    Liquid-raising  apparatus  operated 

by  steam  or  compressed  air. 
11884    SILLHENGST.    Fans  and  punkahs. 
12438    WOHLGEMUTH.    Curtain  protectors. 
12577    MASCHINENFABRIK  GRE VENBROICB*.  Rotating 

wheel  blades  in  multi-tier  steam  or  gas  turbines. 

[Date  applied  for  under  International  Convention, 

July  8th,  1904.] 


12648  CARD  ELL  &  BERGXTROM.  Sealing  or  tight-closing 
devices  for  bottles  and  the  like.  [Date  applied  for 
under  International  Convention,  December  31st, 
1904.] 

12690  BIRNBAUM  &  WHITE.  Intercommunication  tele- 
phone systems. 

12845    GRAHAM'.    Railway  frogs.    [Date  applied  for  under 

International  Convention,  December  19th,  1904.] 
J 2850    COE.      Package  rolls  of  metallic  leaf  employed  for 

decorative  purposes. 
12860    COE.      Package  rolls  of  metallic  leaf  employed  for 

decorative  purposes. 
12918    ED  WICK.    Ladies'  hat  fasteners. 

The  periphery  of  the  turbine  wheel  is  made  of  Y-sha'pe 
(as  shown),  blades  being  formed  upon  the  two  sides.  The 
steam  nozzle  is  arranged  as  shown,  so  that  the  direction 
of  steam  is  reversed. 
13470    BELIN    &   BELIN.     Method    of    transmitting  to  a 
distance    real    optical    images    and    in  apparatus 
therefor. 

14107    NOELLE.    Button  composed  of  two  parts. 

14119    SOMMER.    Crucibles  for  melting  and  casting  metals. 

14121    HEAD.    Luggage  or  address  labels. 

14313    HOCH  &  ROTH.  Hames. 


Complete    Specifications    open    to    Public  Inspection 
before  Acceptance  under  the  Patents  Act,  1901. 

1904. 

21980    SOC.  ROD1ER.    Weaving  combs. 

1905. 

M530  BECIGNEUL.  Treatment  of  gas-purifying  materials 
for  the  recovery  of  useful  products,  and  apparatus 
therefor. 


9268    STEPHENSON.    Tube-cleaning  device. 
9642    MALEZIEUX.      Carburetters  particularly  applicable 
to  motors. 

12435  JOULIN.  Process  and  apparatus  for  the  manufacture 
of  envelopes  from  rushes  and  the  like  for  bottles  and 
the  like. 

13181    SCHNEIDER.    Method  of  and  apparatus  for  preparing 

rings  for  ball  bearings. 
13347    MASCHMEIJER.    Manufacture  of  substances  with  the 

odour  of  violets. 
13602    SOC.  JULES  JEAN  &  CIE.  and  RAVERAT.  Process 

for  the  recovery  of  vapours  of  alcohol,  pure  or  mixed 

with  air,  gases,  moisture,  or  other  volatile  solvents. 
14312    MOORE.    Shuttle  boxes  for  looms. 
14409    BIGUET.    Process  and  apparatus  for  the  extraction 

of  arsenious  acid  from  ores. 
14878    DECKERT.    Hide-working  machinery. 
14963    MAZERAUD.    Means  for  utilising  waste  steam. 
14969    NIKEL.    Elevator  buckets. 

15067  ALLGEMEINE  ELEKTRICITATS-GES.  Regulation 
of  alternating-current  dynamo  electric  machines. 

15164  HABAY.  Railway  sleeper  made  in  hooped  cement- 
concrete. 

15195  WEBB.  Speed  indicators. 
15263    HAGEN.    Magazine  rifles. 


SUBMARINE  SIGNALLING. 

Further  Trials. 

In  our  issue  of  August  1 1th  we  gave  particulars 
of  some  trials  being  carried  out  under  the  auspices  of 
Trinity  House.  On  the  24th  of  August  further  trials  were 
made  between  the  Trinity  yacht  Irene  and  the  North 
Goodwin  lightship.  The  object  of  this  second  trial  was 
to  enable  those  representatives  of  shipping  companies  and 
corporations  interested  in  the  question  of  navigation  in 
foggy  weather,  who  had  not  a  previous  opportunity,  to 
witness  the  testing  of  the  system. 

As  at  the  first  trial,  the  Irene  steamed  out  to  the 
lightship  so  that  the  signal  bell  might  be  heard  at  close 
quarters,  and  then  retired,  manoeuvring  at  the  same  time 
in  order  to  bring  the  lightship  first  on  the  one  side  and 
then  on  the  other  to  test  the  hearing  of  the  signal  at 
various  distances  and  positions.  The  results  were  the 
same  as  at  the  first  trial,  the  bell  being  distinctly  heard 
up  to  a  distance  of  over  four  miles.  A  feature  that  was 
not  noticed  at  the  first  trial  was  that  at  a  distance  of 
over  two  miles  the  submarine  bell  could  be  distinctly 
heard  without  the  aid  of  the  transmitters  and  the  telephone 
by  merely  placing  the  ear  against  the  wood  casing  at  the 
side  of  the  ship  below  or  to  one  of  the  stanchions  on  deck. 
The  proceedings  were  considered  as  having  fully  main- 
tained the  claim  of  the  system  to  be  a  practical  aid  to 
navigation,  and  the  representatives  of  the  cross-Channel 
services  expressed  a.  favourable  opinion  of  its  possibilities. 
We  understand  that  arrangements  have  been  made  by  the 
managers  of  the  White  Star  Line  to  have  the  apparatus 
fitted  in  the  Oceanic  and  Baltic,  and  also  the  Holland- 
American  Line. 

The  Trinity  House  were  represented  by  Mr.  T. 
Mathews,  engineer-in-chief,  and  the  following  Elder 
Brethren :  Captain  A.  E.  Barlow,  Captain  R.  Hoare, 
Captain  A.  W.  Clarke,  Captain  L.  H.  Crawford,  and 
Captain  0.  P.  Marshall.  Among  the  visitors  were  Sir 
Henry  Hozier,  secretary  of  Lloyd's ;  Captain  Howson, 
C.B.,  marine  superintendent  of  the  Union-Castle  Line; 
Captain  G.  F.  Dixon,  marine  superintendent  South-Eastern 
and  Chatham  Railway  ;  Captain  George  Lewis,  Dock  and 
Steam  Packet  Department  London  and  South-Western 
Railway ;  and  Mr.  John  M.  Blenkinsop,  marine  engineer 
of  the  Great  Eastern  Railway.  Captain  M.  Kaburaki, 
the  Japanese  Naval  Attache,  was  prevented  by  indisposi- 
tion from  being  present.  Mr.  J.  B.  Millet,  vice-president 
of  the  Submarine  Signal  Company,  explained  the  working 
of  the  system. 
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A  40,000-VOLT  THREE-PHASE  SYSTEM  IN 
LOMBARDIA. 

One  of  the  most  interesting  of  recent  European  power 
transmission  systems  is  the  three-phase  overhead  trans- 
mission from  Gromo  to  Nembro  in  Lombardia,  a  town 
some  35  kilometres  (about  22  miles)  away.  The  waters 
of  the  Serio,  a  mountain  stream,  have  been  utilised,  and 


The  generating  station  at  Gromo,  exterior  and  interior 
views  of  which  we  give  in  figs.  1  and  2,  stands  at  the  foot 
of  a  mountain,  and  the  penstock  appears  on  the  face  of 
this  mountain  in  the  illustration.  The  lower  part  of  the 
pipe  line  leading  to  the  power  house  is  underground.  There 
are  three  Brown-Boveri  generators  of  1,000  H.P.  each, 
direct  driven  by  Escher-Wyss  turbines  by  means  of  Zodel 
couplings.    Two  25  kw.  exciters,  driven  direct  by  water 


Fio.   1  — 40,000-VOLT  THREE-PHASE  TRANSMISSION.     VIEW  OF  GENERATING  STATION  AT  GROMO. 


t he  power  is  transmitted  to  Nembro  for  supplying  energy 
for  driving. the  spinning  mills  of  Messrs.  t'respi  and  Co., 
which  are  situated  there.  The  most  noteworthy  feature 
about  the  undertaking  is  that  it  is  the  first  40,000-volt 
System  to  be  carried  out  in  Europe.    The  line  was  designed 


wheels,  are  placed  behind  these  generators,  and  revolve 
at  800  revolutions  per  minute.  Only  two  of  the  sets  are 
needed  in  ordinary  working  at  present;  the  third  is  held 
in  reserve  for  emergency  purposes.  Each  generator  is 
connected   direct    on    to    the   primary   of   a  stationary 


Fig.  2.— 40,000-VOLT  TRANSMISSION.     VIEW  OF  INTERIOR  OF  GROMO  GENERATING  STATION. 

for  a  4,000  H.P.  transmission.      The  initial  installation  transformer,  the  ratio  of  transformation  thus  being  10  to 

consists  of  a  2,000  H.P.  plant,  the  other  2,000  H.P.  even-  1,    and   the   40,000-volt    current    leaves    the  secondary 

tually  to  be  obtained  from  an  available  fall  further  up  terminals,  and  is  led  to  the  high-pressure  busbars,  in  order 

stream.    Provision  has  been  made  in  the  pole  construction  to  allow  of  parallel  running  with  the  other  machines.  The 

to  allow  of  the  transmission  of  this  extra  energy.  switches  for  effecting  paralleling  are  located  in  the  40,000- 
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volt  transformer  circuit.  Each  turbine,  generator,  and 
transformer  makes  up  one  unit. 

The  generators  are  of  the  Brown-Boveri  standard,  hori- 
zontal-shaft type,  with  stationary  star-connected  armature 
and  revolving  held  magnet.  They  are  12-pole  machines," 
running  at  a  speed  of  oOO  revolutions  per  minute  (50  cycles 
per  second).  The  magnet  wheel,  j>oles,  and  pole  shoes 
form  one  steel  casting,  and  the  armature  coils  are  former 
wound. 


(that  firm  was  responsible  for  the  entire  work  from  start 
to  finish)  was  the  switch  gear.  This,  together  with  the 
transformers,  is  erected  in  a  special  building,  which  adjoins 
the  generator  room.  Fig.  3  shows  in  outline  a  section' of 
the  building,  from  which  the  relative  position  of  the 
machinery  and  gear  can  be  seen.  In  the  basement  of  this 
building  there  are  two  compartments,  one  containing  the 
regulating  resistances  and  framework  for  the  4,000-volt 
apparatus,  and  the  other  containing  the  transformers.  A 


Fio.  4.— 40,000-VOLT  TRANSMISSION.     MAIN  OPERATING  BOARD  AT  GROMO  GENERATING  STATION. 


The  transformers  are  of  the  oil-insulated  and  water- 
cooled  type.  Each  has  three  vertical  limbs  placed  in  the 
same  plane,  and  held  firmly  together  at  both  extremities 
by  means  of  soft-iron  yokes.  The  primary  and  secondary 
windings  are  wound  in  the  shape  of  concentric  cylinders, 
and  are  separated  from  one  another  by  means  of  strong 


I.  Station  plant.  II.  Rheostats.  III.  Operating  table.  IV.  Transformers. 
V.  High-pressure  switches.    VI.  Busbirs.    VII.  Lightning  arresters. 

Fig.  3. — 40,000  Volt  Transmission.    Cross-section  of  Gromo  Generating  Station. 

insulating  partitions.  The  high-pressure  coil  is  wound  in 
sections,  so  as  to  obviate  as  far  as  possible  the  risk  of 
breakdowns,  and  an  insulation  test  voltage  of  67,000  volts 
was  made  between  primary  and  secondary. 

Perhaps  the  chief  part  of  the  system  which  called  for 
the  utmost  attention  from  Messrs.  Brown-Boveri's  designers 


trench  laid  under  the  generator  room  floor  contains  the 
leads,  and  carries  them  to  the  first  compartment  mentioned. 
The  upper  storeys  of  this  building  include  a  room  over- 
looking the  entire  engine  room,  and  containing  the  main 
operating  board  (fig.  4),  with  switch  hand  wheels  and 
measuring  instruments. 

(To  be  continued.) 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  24th  August, 
1905  :— 

Aberdeen. — First  class  :  F.  T.  Greig,  C.  Forbes,  W.  S.  Williamson,  J. 
Swirles. 

Gkbenock. — First  class:  F.  S.  Drunsfield,  D.  M.  Wallace.  Second 
class  :  J.  Lamb,  J.  G.  Kincaid,  R.  Burgess. 

Hull.  —  Second  class:  A.  Turnbull. 

London.—  First  class:  A.  J.  Fisher,  W.  Shekyls,  J.  G.  Anderson. 
Sec  fid  class :  H.  H.  R.  Daish,  G.  E.  Harrison,  C.  J.  Scotcher,  J.  M. 
Shanks,  J.  W.  Thompson,  A.  F.  Turvey,  A.  Xauthopoulos. 

Londonderry.— Second  class:  W.  K.  Gilliland. 

LiveIieool.'—  First  class:  W.  W.  C.  Elliott,  E.  P.  Peters,  J.  H. 
Barnes,  J.  Bell,  J.  Feathers,  J.  D.  Sutton.  Second  class :  F.  H.  Smith, 
C.  E.  Fisher,  W.  Forbes,  E.  C.  Dodd. 

North  Shields.— Second  class  :  E.  D.  Forrest,  J.  G.  Thompson. 

Sunderland.— First  class :  R.  Birlison,  A.  L.  Watson,  E.  Pelton,  E. 
H.  Boyce.  Second  class :  G.  W.  Baxter,  J.  C.  Brown,  W.  Dodds,  S. 
Rose  W.  T.  R.  Scott. 
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A  NEW  PROCESS  FOR  THE  MANUFACTURE 
OF  COPPER  SHEETS,  TUBES,  AND  WIRE. 

By  Sherabd  Cowper-Coles. 

(Continued  from  page  SJ5. ) 

Poore,  in  1896,  obtained  a  patent  for  an  apparatus  for 
depositing  metals,  as  shown  in  illustration  9.  The 
solution  is  sprayed,  or  otherwise  delivered,  over  the  cathode 
plate  A,  which  may  be  an  electrotype,  and  thus  the  stream 
or  jet.  forms  the  only  connection  between  the  anode  and 
the  cathode.  The  cathode  may  be  agitated  by  the  table 
(upon  which  it  is  mounted)  being  moved  to  and  fro  b 


Sectional  Elevation 


Illustration  9.— Poore's  Apparatus. 
A — Cathode.       B — Regenerating  salts. 

the  eccentric  arrangement  shown  in  the  illustration.  On 
the  tray  B  is  placed  the  required  salt  to  bring  the  electro- 
lyte up  to  strength  for  re-use. 

Dessolle  worked  for  many  years  in  Paris  a  process  which 
was  patented  in  England  in  the  year  1899  for  coppering 
ornamental  ironwork  and  statuary,  in  which  the  solution 
is  caused  to  impinge  against  the  object  to  be  coppered  to 
remove  the  gas  bubbles  from  under-cut  portions. 

The  latest  impingement  process  is  Harrison's  process, 
the  details  of  which  will  be  readily  understood  by  reference 
to  illustration  10.  Fig.  2  is  a  sectional  elevation  of  the 
depositing  cell,  and  fig.  3  a  plan  of  the  depositing  cell. 

The  rapid  deposition  of  copper  by  impingement  of  the 
electrolyte  is  not  likely  to  be  applied  commercially  until 
the  amount  of  solution  required  to  be  circulated  per  square 
foot  of  cathode  can  be  greatly  reduced.    With  a  current 

Fu?2. 


Section  on  4—4,  6g.  3. 


Illustration  10.  — Harrison's  Process, 
a- Anode;  «*— Cathode  connection  ;  e— Perforated  pipes  ;  x-Revolving  cathode. 

density  of  100  amperes  per  square  foot  (9  29  dcm.)  it  is 
necessary  by  the  ordinary  impingement  process  to  circulate 
lbout  10  gallons  (45  litres)  per  minute  per  square  foot  of 
cathode  surface,  and  unless  the  jets  are  continuous  and 
the  cathodes  revolved  a  rough  deposit  is  obtained.  To 


obtain  smooth  deposits  of  copper  by  an  impingement 
process  it  is  essential  that  the  solution  be  free  from  air, 
otherwise  the  deposit  of  copper  is  rough,  and  is  deposited 


Illustration  11.  — Showing  lineslprodueedjby  impinging  jets. 

in  the  form  of  annular  rings,  as  shown  in  illustration  11, 
which  is  a  photograph  of  a  lead  plate  coated  with  copper 
by  an  impingement  process  at  a  current  density  of  160 
amperes  per  square  foot  (9'29  dcm.)— temperature  50  deg. 
Cen.— the  electrolyte  being  forced  at  a  pressure  of  a  few 


Illustration  13.— Conejillustrating/nrethod  of  determining  critical  fpeede. 

pounds  through  a  lead  box  bored  with  £  in.  (031  cm.) 
holes  at  a  distance  of  1  in.  (254  cm.)  apart  from  centre 
to  centre. 
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Class  (5). — Revolving  Mandrel  at  a  Critical  Speed 
(Centrifugal  Process). — The  author,  when  carrying  out 
experiments  on  the  electrolytic  production  of  copper  tubes; 
which  should  he  free  from  laminations,  observed  that  if  the 
mandrel  constituting  the  cathode  was  revolved  at  a  certain 


other  condition  being  constant.  The  method  eventually 
adopted  for  determining  the  critical  speed  required  under 
varying  conditions  was  a  cathode  in  the  form  of  a  cone, 
as  shown  in  illustration  No.  13,  by  which  means  the 
critical  speed  can  be  determined  very  readily.    It  has 


ILLUSTRATION  12. 
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circumferential  speed,  smooth  thick  deposits  of  copper 
could  be  obtained  at  very  high  current  densities,  which 
could  not  be  obtained  by  any  other  method.  Further 
investigations  were  made  to  determine  this  speed,  and 
illustration  12  shows  the  effect  of  increasing  speed,  every 


been  found  that  the  tensile  strength  of  the  copper  increases 
with  the  speed  of  rotation. 

Illustration  14  shows  three  typical  copper  deposits 
obtained  on  revolving  mandrels  before  the  critical  speed 
is  obtained. 
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It  is  found  that  very  pure  copper  is  obtained  by  the 
centrifugal  process,  even  when  very  high  current  densities 
are  employed,  and  the  solution  contains  much  foreign 
matter  in  suspension,  as  shown  by  the  following  analysis 
of  a  copper  sheet ;  — 


Percentage. 

Silver    Absent. 

Nickel    Absent. 

Sulphur    Absent. 

Copper  (by  difference)   l)!)'f)7fi." 


ILLUSTRATION  14 


F/  G.  3 


ILLUSTRATION  15. 

F  /  G     1 .  Fl  G    2  . 


Percentage. 

Iron    0  0189 

Arsenic   00015 

Lead   00013 

Antimonv   00010 

Bismuth"   00008 


The  composition  of  the  electrolyte  usually  employed  is : 
Copper  sulphate,  10  per  cent;  sulphuric  acid,  10  per  cent ; 
water,  80  per  cent. 

In  the  ordinary  process  of  copper  refining,  when  a 
current  density  of  about  17  amperes  per  square  foot  is 
employed,  the  copper  is  deposited  in  the  form  shown  in 
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illustration  15,  fig.  '2.  The  reverse  side  of  the  cathode, 
which  becomes  anode  in  the  scries  process  is  shown  in 


Fio.  3. 
Illustration  lti. 


tig.  1.  The  top  of  the  nodules  or  excrescences  form  ledges, 
on  which  the  impurities  in  suspension  settle,  and  become 


ultimately  sealed  by  the  further  deposition  of  copper,  the 
circulation  of  the  electrolyte  not  being  sufficient  to  sweep 
them  away.  This  difficulty  is  overcome  in  the  centrifugal 
pre  cess,  as  shown  in  illustrat  ion  16,  which  is  a  reproduc- 
tion of  photographs  of  a  revolving  cathode  and  two  anodes 
thrown  on  a  screen.  Fig.  1  shows  the  mandrel  stationary ; 
fig.  2  the  mandrel  immediately  after  starting  to  revolve — 
the  air  bubbles  which  were  adhering  to  the  mandrel  can 
be  seen  being  dissipated.  Fig.  3  shows  the  mandrel 
running  under  normal  conditions  at  critical  speed.  By 
watching  the  process  in  operation  on  a  screen  it  will  be 
observed  when  any  particles  of  impure  metal  detach 
themselves  from  the  anodes  and  gradually  approach  the 
cathode,  as  soon  as  they  arrive  within  a  certain  zone  of 
the  cathode  they  are  immediately  repelled  by  the  centrifugal 
action.  (To  be  continued.) 


CASE-HARDENING  * 


The  term  "  case-hardening  "  naturally  implies  the  hardening  oi 
the  skin  of  an  article,  and  in  order  to  fully  understand  the 
process  and  its  object  we  must  briefly  consider  the  facts  and 
laws  upon  which  it  is  founded.  Carbon  lias  a  very  great  affinity 
for  iron;  combines  with  it  at  all  temperatures  above  faint  red 
heat.  Advantage  is  taken  of  this  fact  in  the  production  of  steel 
by  cementation ;  in  fact,  the  process  of  case-hardening  is  in  reality 
incomplete  cementation  followed  by  water  or  oil  hardening. 

For  many  purposes  in  cycle  work  we  require  articles  to  have 
a  perfectly  hard  surface,  and  yet  be  of  such  a  nature  that  there 
is  on  chance  of  their  breaking  in  use.  In  many  instances  this 
result  can  be  obtained  with  high-class  crucible  steel,  but  for 
axles,  cups,  cones,  and  many  similar  parts,  it  is  extremely 
difficult  to  obtain  perfect  hardness  combined  with  great  resist- 
ance to  .torsional,  shearing,  or  bursting  strains.  For  such  pur- 
poses nothing  can  meet  these  requirements  so  fully  as  can  be 
done  by  means  of  case-hardening.  The  greatest  risks  in  the 
employment  of  all  steel  often  occur  during  its  treatment  by  the 
consumer,  and  whether  it  be  the  finest  cast  steel  or  only 
common  Bessemer,  it  is  of  first  importance  that  it  should  be  care- 
fully and  properly  treated  with  a  view  to  the  work  it  has  to  do. 

Both  iron  and  mild  steel  have  been  employed  as  material 
for  easehardening;  but  this  is  the  "  steel  age,"  and  iron  has 
long  passed  its  day.  The  steel  employed  should  be  prepared, 
selected,  and  controlled  from  the  beginning  with  the  object  of 
suiting  it  to  its  requirements.  There  are,  of  course,  many  points 
relating  to  its  composition  and  treatment  by  the  producer  which 
can  only  be  gained  by  long  experience  and  by  study  of  the 
requirements.  Suffice  it  to  say  that  the  steel  used  should  be 
low  in  carbon  and  capable  of  absorbing  more  carbon  with  great 
uniformity  when  heated  under  proper  conditions;  it  should  con- 
tain a  minimum  of  deleterious  impurities,  and  be  perfectly  sound 
and  free  from  mechanical  faults  or  weaknesses  caused  by  over- 
heating during  the  manufacturer's  processes. 

The  Case-hardening:  Furnace  and  Muffles. 
The  furnace  should  be  so  constructed  as  to  be  capable  of  being 
raised  to  a  full  orange  heat  (1,830  deg.  Fall.),  and  maintained 
at  that  heat  with  great  regularity.  It  should  be  so  constructed 
that  neither  the  fuel  nor  the  direct  flame  can  come  in  contact 
with  the  charge.  The  flames  should  uniformly  impinge  on  the 
sides  and  roof  of  the  muffle  in  such  a  manner  as  to  raise  them 
to  a  high  temperature,  thus  heating  the  contents  of  the  muffle 
by  radiated  and  not  by  direct  heat.  A  furnace  designed  on  this 
principle  not  only  gives  the  best  result,  but  is  also  most 
economical  in  the  matter  of  fuel.  The  muffle  chamber  and  flues 
must,  of  course,  be  constructed  of  firebrick,  and  the  doors  should 
fit  closely  and  also  be  lined  with  firebrick.  It  is  important  that 
there  should  be  a  small  peep-hole  in  the  door,  with  a  cover 
plate;  a  hole  l^in.  diameter  is  quite  large  enough.  This  latter 
is  really  a  most  important  detail,  as  it  provides  against  the  need 
of  opening  the  doors  in  order  to  judge  the  heat,  and  is  indeed 
the  most  accurate  means  of  estimating  the  temperature  by  the 
eye.  The  furnace  must  be  fitted  with  a  reliable  damper  plate 
or  other  effectual  means  of  controlling  the  draught. 

The  cut  shows  a  small  furnace  which  may  be  useful  as  a 
guide  for  the  erection.  The  cost  of  such  a  furnace  is  about 
J35  in  Great  Britain.  The  upper  chamber  in  this  furnace  is 
not  necessary  for  case-hardening,  but  it  may  be  found  useful 
to  have  such  a  chamber  and  employ  it  for  annealing  small 
articles  while  case-hardening  is  being  done.  This  will  add  only 
very  slightly  to  the  amount  of  fuel  used. 

Hardening  pots  are  made  in  both  cast  and  wrought  iron,  the 
former  being  cheaper  in  first  cost,  but  the  latter  bear  re-heating 
so  many  times  that  they  are  cheaper  in  the  end.    The  pots 

*  Abstract  of  piper  read  by  Mr.  David  Flather  before  the  Cycle  Engineers' 
Institute,  Birmingham. 
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should  not  be  of  too  large  dimensions,  or  there  is  great  risk  of 
articles  in  the  middle  of  a  charge  not  being  carbonised  to  a 
sufficient  depth.  No  pot  should  be  above  18  by  12  by  11  in.  for 
such  articles  as  axles,  pedal  pins,  and  the  like;  while  for  small 
articles  like  cups,  cones,  etc.,  12  by  10  by  8  in.  is  large  enough. 
The  pots  should  each  have  a  plate  lid  fitting  closely  inside. 

The  carbonisers  in  general  use  at  the  present  day  are  animal 
charcoal,  bones,  and  one  or  two  other  compositions  sold  under 
various  names,  and  consisting  of  mixtures  of  carbonaceous 
matter  and  certain  cyanides  or  nitrates.  For  very  slight 
hardening  cyanides  alone  are  still  found  very  useful,  but  no 
great  depth  of  casing  is  ever  attempted  with  these.  Theoretically, 
the  perfect  carboniser  should  be  a  simple  and  pure  form  of 
carbon,  and  good  charred  leather  gives  the  most  certain  and 
satisfactory  results.  Care  should  be  taken  to  avoid  poorly- 
charred  leather  or  that  made  from  old  boots,  belting,  etc. 

Clay. — As  clay  must  be  used  for  a  luting  round  the  pot  lid, 
and  is  also  frequently  used  for  stopping  off  portions  to  be  left 
soft,  it  is  important  to  see  that  a  good  clay  is  used,  and  tliat  it 
is  free  from  grease.  Clay  contaminated  with  grease  in  any  way 
will  cause  irregularity  in  the  product. 

Re-heating1  Muffles. — As  all  case-hardened  articles 
have  to  be  re-heated  before  quenching,  it  is  imjDortant  that  a 
suitable  furnace  should  be  employed  for  the  purpose.    It  is  not 


CROSS  SECTION  B-B 


The  Flather  Case-hardening  Furnace. 

advisable  that  the  re-heating  should  be  done  in  the  case-harden- 
ing muffle,  unless  it  is  run  specially  for  the  purpose  and  at  a 
lower  heat.  If  possible  a  small  gas  muffle  should  be  used  for 
re-heating,  and  indeed  for  all  hardening  work.  A  properly- 
constructed  gas  muffle  can  be  regulated  with  great  exactness, 
and  this  is  very  important  in  all  hardening. 

Packing  the  Muffles — The  carboniser  having  been 
t  horoughly  dried  and  reduced  to  a  fine  powder,  a  layer  of  not  less 
than  \\ in.  in  depth  is  placed  in  the  hardening  pot  and  well  pressed 
down.  Upon  this  are  placed  the  articles  to  be  hardened.  Care  must 
be  taken  to  leave  sufficient  space  all  round  each  piece  to  prevent 
its  touching  the  others  or  the  walls  of  the  pot;  a  space  oflj  in. 
should  be  sufficient.  Another  layer  of  carboniser  is  then  put  in 
and  well  pressed  down,  taking  care  not  to  displace  any  of  the 
articles  already  packed,  continuing  until  the  pot  is  nearly  full, 
and  then  finishing  oft  with  another  layer  of  1£  iu-  at  the  top. 
The  object  in  view  must  be  to  make  the  content  of  the  pot  as 
compact  as  possible,  consistent  with  a  sufficiency  of  carboniser 
in  contact  with  the  articles.  The  more  solidly  a  pot  is  packed 
the  more  effectual  is  the  exclusion  of  air.  The  lid  is  then  put 
on,  and  the  joint  all  round  well  luted  with  clay.  By  the  time 
the  proper  number  of  pots  has  been  filled,  the  furnace  must  have 
been  raised  steadily  to  the  full  working  heat. 


Furnace  Heat. — The  proper  heat  for  case-hardening  is 
about  1,800  deg.  Fall,  or  a  full  orange  heat,  and  this  should 
be  maintained  with  great  regularity  tnroughout  the  operation. 
The  length  of  time  occupied  in  carbonising  is  regulated  by  the 
depth  of  casing  required,  and  indirectly  by  the  dimensions  of  the 
article.  At  the  close  of  the  carbonising  period  the  pot  is  with- 
drawn from  the  furnace  and  placed  in  a  dry  place,  where  it  is 
allowed  to  become  quite  cold.  It  is  then  opened,  the  articles 
taken  out  and  brushed  over  to  remove  all  adhering  matter.  If 
the  pot  has  been  properly  packed  and  luted  up  the  articles 
should  be  quite  white,  or  at  least  have  only  a  slight  film  or 
bloom  of  a  deep  blue  colour;  the  denser  and  more  inclined  to 
redness  is  the  surface,  the  more  imperfect  has  baen  the  packing 
and  sealing  of  the  pot. 

Re-heating  and  Hardening. — The  carbonised 
articles  are  now  placed  in  a  muffle  furnace  and  steadily  raised 
to  a  good  cherry  red  (1,470  deg.  Fah.),  and  then  quenched  in 
cold  or  tepid  water  or  oil,  according  to  the  purpose  of  the  articles 
required.  They  should  remain  in  the  cooling  liquid  until  they 
are  quite  cold  right  through  the  body  of  the  metal,  thus  com- 
pleting the  process. 

Although  the  proper  temperature  for  case-hardening  is  about 
1,830  deg.  Fah.,  this  temperature  may  be  modified  to  suit  the 
purpose  in  view.  The  absorption  of  the  carbon  commences  when 
the  steel  reaches  a  low  cherry-red  heat  (1,300  deg.  Fah.);  it 
begins,  of  course,  at  the  outer  surface  and  gradually  spreads 
until  the  whole  of  the  steel  is  carbonised.  Tlie  length  of  time 
this  requires  depends  upon  the  thickness  of  the  metal  being 
treated.  The  percentage  of  carbon  absorbed  is  governed  by  the 
temperature,  and  although  the  increase  of  carbon  is  not  in 
uniform  proportion  to  the  rising  temperature  throughout,  it  is 
perhaps  sufficient  for  our  present  purpose  to  note  that  at 
1,300  deg.  Fah.  iron,  if  completely  saturated,  can  contain  no 
more  than  about  0'50  per  cent  carbon;  at  1,650  deg.  Fall.,  about 
T5  per  cent  carbon;  and  2,000  deg.  Fah.,  about  2'5  per  cent. 
These  results,  however,  are  only  obtained  when  the  whole  section 
of  the  iron  has  received  all  the  carbon  it  is  capable  of  absorbing 
at  the  given  temiicrature,  and  is  therefore  in  a  state  of  equili- 
brium. From  this  it  will  be  seen  that  if  the  process  is  stopped 
before  the  action  is  complete,  the  central  parts  of  the  iron  must 
contain  less  carbon  than  the  outside,  and  upon  this  fact  the 
process  of  case-hardening  is  founded. 

If  we  take  two  pieces  of  f  in.  diameter  round  mild  steel,  and 
heat  one  of  them  with  a  carboniser  at  a  cherry-red  heat,  and 
the  other  at  a  bright  orange  heat,  for  six  hours,  the  first  will 
be  cased  to  a  depth  of  about  1-32  in.,  and  the  other  to  a  depth 
of  nearly  1-16  in.,  while  the  amount  of  carbon  taken  up  will  be 
about  0  50  and  0'80  per  cent  respectively.  So  that,  so  far  as 
regards  the  hardness  of  the  skin,  the  piece  carbonised  at  the 
higher  temperature  gives  the  best  result.  From  this  we  learn 
that  a  temperature  of  1,830  deg.  Fah.  will  give  us  sufficient 
hardness  of  case. 

We  have  next  to  find  which  temperature  has  the  least  hurtful 
effect  on  the  mild  steel  core,  and  this  can  best  be  found  by 
heating  pieces  of  the  mild  steel  at  varying  temperatures  at  and 
above  the  selected  one  for  the  same  length  of  time,  using  lime  or 
other  inert  substance  in  the  pot  instead  of  a  carbonising  material, 
and  afterwards  re-heating  and  quenching  in  water.  Suppose, 
for  example,  we  take  three  pieces,  heating  at  1,830,  2,370,  and 
2,730  deg  .Fah.,  or  full  orange,  white,  and  bright  white 
respectively.  We  shall  find  that  those  at  2,370  and  2,730  deg. 
break  ver}'  short  and  have  lost  nearly  all  their  original  tenacity, 
while  that  at  1,830  deg.  appears  tougher  and  altogether  stronger 
than  before. 

Having  arrived  at  a  knowledge  of  the  right  temperature,  it 
remains  now  to  inquire  as  to  the  length  of  time  requisite  to  yield 
a  sufficient  depth  of  case.  At  a  full  orange  heat  a  bracket  cup 
of  ordinary  dimensions  should  in  two  hours  be  hardened  1-32  in. 
deep,  and  a  bracket  axle  11-16  in.  diameter  in  six  hours  would 
have  a  case  1-16  in.  deep.  From  this  it  will  be  seen  that  the 
speed  of  penetration  is  not  in  exact  proportion  to  the  time  of 
heating. 

Why  Hardening  without  Re-heating  is 
Bad. — We  now  arrive  at  that  part  of  the  process  where  a  most 
important  improvement  has  been  made — i.e.,  the  final  hardening 
by  quenching  in  water.  It  formerly  was  customary  at  the  end 
of  the  carbonising  period  to  open  the  pot  and  fling  the  contents 
headlong  into  a  tank  of  cold  water.  Here  and  there  some  of 
the  more  careful  workers  took  each  article  separately,  but  direct 
from  the  pot,  and  plunged  it  into  water.  These  latter  obtained 
better  results,  but  even  they  had  a  great  deal  of  trouble  in  the 
way  of  breakages  and  want  of  regular  hardness.  Finding  that 
axles  taken  singly  from  the  pot  and  quenched  were  better  than 
those  quenched  in  bulk,  and  that  if  allowed  to  cool  down  to 
cherry  red  they  were  better  still,  an  application  of  the  old  rule 
to  harden  on  a  rising  heat  led  to  the  now  established  principle 
of  allowing  the  pot  and  its  contents  to  become  quite  cold,  after- 
ward re-heating  to  cherry  red  and  quenching  with  water.  By 
this  means  we  obtain  a  case  of  great  hardness  with  a  very  tough 
core — that  is,  of  course,  provided  a  suitable  steel  is  employed. 
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To  understand  the  reason  of  this  improved  method  of  working 
we  must  remember  that  the  exterior  of  the  steel  is  now  of  about 
0'80  per  cent  carbon,  and  that  steel  of*  all  kinds  raised  to  and 
maintained  at  the  high  temperature  employed  for  case-hardening- 
will,  unless  subjected  to  mechanical  work,  show  evidence  <w 
overheating,  being  very  brittle  and  liable  to  easy  fracture;  and 
though  quenched  in  water,  and  consequently  hardened,  the  metal 
has  little  or  no  cohesion  and  readily  wears  away.  Steel  so 
hardened  breaks  with  a  very  coarse  crystalline  fracture,  in  which 
the  limits  of  the  case  are  badly  defined.  It  is  known  that  when 
steel  is  gradually  heated  there  is  a  certain  point  at  which  a 
great  molecular  change  takes  place,  and  that  perfect  hardness 
can  only  be  obtained  by  quenching  at  this  critical  point.  If 
quenching  takes  place  below  the  critical  temperature,  the 
steel  is  not  sufficiently  hard;  if  above,  though  full  hardness  may 
be  obtained,  strength  and  tenacity  are  lost  in  part  or  completely, 
according  as  the  critical  temperature  is  exceeded  by  much  or 
by  little.  This  critical  point  lies  between  1,380  and  1,470  deg. 
Pah.,  or  cherry-red  colour  heat.  It  may  be  asked  why  it  is 
not  sufficient,  when  taking  the  article  out  of  the  pot,  to  allow  it 
to  cool  down  to  cherry  red  and  then  quench  it.  To  this  the 
answer  is  that  the  high  temperature  has  already  created  a 
coarsely  crystalline  condition  in  the  steel,  and  that  until  it  has 
become  quite  cold  and  has  again  been  heated  up  to  the  critical 
temperature,  a  suitable  molecular  condition  cannot  be  obtained. 
When  steel  is  cooled,  whether  slowly  or  not,  it  bears  in  its 
structure  a  condition  representative  of  the  highest  heat  it  was 
last  subjected  to.  From  this  it  will  be  quite  clear  that  in  case- 
hardening,  as  in  all  other  methods  of  hardening,  the  steel  must 
be  quenched  on  a  rising  heat. 


ENGINEERING   STANDARDS  COMMITTEE. 

(Telegraph  Material.) 

The  interim  report  No.  16  has  just  been  issued  by  the 
above  committee,  dealing  with  "  British  Standard  Specifi- 
cations and  Tables  for  Telegraph  Materials."  This  is  a 
voluminous  number,  and  thoroughly  comprehensive.  There 
are  a  set  of  resolutions  decided  upon  for  standards  for 
copper  conductors,  with  the  allowances,  variations,  etc., 
permitted,  sizes  hard-drawn  copper  wires,  tables  of  weights 
and  resistances.  Also  a  set  of  twelve  specifications, 
comprising  iron  line  wire,  iron  wire  for  mechanical- 
purposes,  and  for  binding,  arm  bolts,  nuts  and  washers, 
stay  swivels,  truss  and  brace  rods,  stay  rods,  insulator 
spindles  and  terminal  insulator  spindles,  besides  single 
and  double  cupholders  and  tensile  pieces.  In  addition, 
there  are  some  fourteen  plates  illustrating  the  specifications 
above  referred  to. 

Interim  report  No.  23  deals  with  "  British  Standard  for 
Trolley  Groove  and  Wire."  This  gives  the  dimensions 
recommended  as  the  section  of  standard  trolley  wheel 
groove,  and  the  minimum  tensile  breaking  strengths  in 
tons  per  square  inch  for  trolley  wires. 

The  former  volume  contains  36  pages  and  14  plates, 
and  costs  10s.  6d. ;  while  the  latter  costs  Is.  They  can 
be  purchased  from  Messrs.  Crosby  Lockwood  and  Son, 
publishers,  London. 


LAUNCHES  AND  TRIAL  TRIPS. 


Hatumet. — On  August  12th  there  was  launched  from 
the  yard  of  Messrs.  William  Doxford  and  Sons  Limited, 
Pallion,  a  specially  designed  single-deck  turret  steamer  for 
general  measurement  trades,  having  a  dead-weight  capacity 
of  6,800  tons  on  22  ft.  draught  of  water.  She  is  fitted  with 
tri-compound  engines  by  Messrs.  Doxford,  24  in.,  41  in.,  68  in., 
by  45  in.  stroke,  and  two  large  single-ended  boilers^of  180  lb. 
The  vessel  was  named  the  Hatumet  by  Miss  Vera  Doxford,  of 
Grindon  Hall. 

Barra. — Messrs.  William  Pickersgill  and  Sons,  Sunderland, 
launched  from  their  yard  at  Southwick  a  steel  screw  steamer, 
built  to  the  order  of  Messrs.  Japp  and  Kirby,  Liverpool,  this 
being  the  sixth  steamer  built  by  this  firm  for  these  owners. 
Her  dimensions  are:  Length,  372  ft.;  breadth,  46ft.  3  in.;  and 
depth,  28  ft.  2  in.  She  has  been  built  under  special  survey 
to  take  Lloyd's  highest  class  as  a  spar-decked  steamer.  The 
machinery  and  boilers  are  being  supplied  and  fitted  by  Messrs. 
George  Clark  Limited,  of  Southwick,  the  engines  being  of  the 
triple-expansion  type,  having  cylinders  24  in.,  by  40  in.,  by 


67  in.,  and  a  stroke  of  45  in.,  and  two  large  boilers  of  steel 
with  a  working  pressure  of  180  lb.  As  the  vessel  left  the  ways 
she  was  named  the  Barra. 

Java. — There  was  launched  from  the  shirjyard  of  Messrs. 
Cochrane  and  Sons,  shipbuilders,  Selby,  a.  handsomely-modelled 
steel  screw  tug,  the  principal  dimensions  being  94  ft.  between 
perpendiculars,  by  12  ft.  6  in.,  by  lift.  6  in.  depth  moulded. 
The  vessel  has  been  built  to  the  order  of  Mr.  William  Watkins, 
of  London,  and  will  be  fitted  with  powerful  engines  by  George 
T.  Grey,  Esq.,  of  Holborn  Engine  Works,  South  Shields.  As 
the  vessel  left  the  ways  she  was  christened  the  Java  by  Mrs. 
Woodcock,  of  Bridlington. 

StagpooL — 'On  the  15th  of  August  the  steamship  Stagpool, 
built  by  Messrs.  Ropner  and  Son,  of  Stockton-on-Tees,  made 
her  official  trial  trip  in  the  Tees  Bay.  The  steamer  has  been 
built  to  the  order  of  the  Pool  Shipping  Company  Limited, 
West  Hartlepool,  and  it  is  fitted  with  the  builders'  patent 
improved  trunk  deck.  The  vessel  is  366  ft,  in  length,  and  has 
a  dead-weight  carrying  capacity  of  about  7,200  tons.  The 
engines  are  of  the  triple-expansion  type,  by  Messrs.  Blair  and 
Company,  of  Stockton-on-Tees,  of  about  1,850  indicated  horse 
power.  After  a  very  satisfactory  trial  trip,  the  vessel 
proceeded  to  the  Tyne  to  load  for  Alexandria. 

Vancouver. — Messrs.  Barclay,  Curie,  and  Company  Limited, 
Whiteinch,  launched  on  the  15th  August  the  5,000-ton  screw 
steamer  Vancouver  for  Messrs.  Gow,  Harrison,  and  Company, 
Glasgow.  The  vessel  is  376  ft.  in  length,  49  ft.  9  in.  in  breadth, 
29  ft.  8  in.  in  depth,  and  of  about  5,000  tons  gross.  She  will 
be  fitted  by  the  builders  with  triple-expansion  engines,  having 
cylinders  25  in.,  41  in.,  and  68  in.  in  diameter  respectively,  and 
a  stroke  of  48  in.  Steam  will  be  supplied  by  two  single-ended 
boilers,  16  ft.  in  diameter  by  lift.  6  in.  in  length,  and  con- 
structed for  a  working  pressure  of  1801b.  The  vessel  will  have 
eight  powerful  steam  winches  and  eight  derricks  for  the 
handling  of  cargo.  An  unfortunate  incident  occurred  at  the 
launch,  as  the  vessel  stuck  when  partly  off  the  ways,  but  was 
successfully  floated  at  the  following  tide. 

Author.  — Messrs.  Charles  Connell  and  Company  Limited, 
Scotstoun,  launched  on  the  15th  August  the  steel  screw  steamer 
Author,  which  they  have  built  to  the  order  of  Messrs.  T.  and 
J.  Harrison,  Liverpool.  The  dimensions  of  the  vessel  are  350  ft., 
by  46  ft.,  by  29  ft.  6 in.,  with  a  dead-weight  carrying  capacity 
of  5,750  tons.  She  is  a  duplicate  of  the  Warrior,  launched 
last  month  for  the  same  owners,  and  is  built  to  Lloyd's 
highest  class  and  with  Board  of  Trade  passenger  certificate. 
Triple-expansion  engines  with  all  the  latest  improvements  are 
being  supplied  by  Messrs.  Dunsmuir  and  Jackson  Limited, 
Govan. 

Glenellah. — The  Caledon  Shipbuilding  Company,  Dundee, 
launched  on  the  15th  August  a  finely-modelled  cargo  steamer 
for  Messrs.  R.  A.  and  O.  B.  Mackay,  Hamilton,  Ontario.  The 
vessel,  which  was  named  Glenellah,  is  of  2,300  tons,  and  her 
dimensions  are:  Length,  257  ft.;  breadth,  43  ft.  3  in. ;  depth, 
26  ft.  6  in.  She  is  built  to  the  highest  class  in  the  British 
Corporation  Registry  and  is  intended  for  the  grain  trade,  for 
which  special  internal  arrangements  have  been  made.  Triple- 
expansion  engines  will  be  supplied  by  the  builders. 

Hsin  Chang. — Messrs.  Napier  and  Miller  Limited,  Yoker, 
launched  from  their  yard  on  the  16th  August  the  finely- 
modelled  steel  screw  steamer  Hsin  Chang  for  the  China 
Merchants'  Steam  Navigation  Company.  The  dimensions  of 
the  vessel  are:  Length,  270ft,;  breadth,  40ft,;  and  depth, 
21  ft.  6  in. ;  with  a  gross  tonnage  of  about  2,000  tons.  She 
has  been  built  to  British  Corporation  classification  for  the 
China  coast  trade,  with  poop,  bridge,  and  top-gallant  forecastle. 
Water  ballast  is  provided  for  in  deep  ballast  tanks  both  forward 
and  aft  of  machinery  space,  also  in  peaks,  while  she  is  also 
fitted  with  a  complete  equipment  of  derricks  and  steam  winches 
for  working  cargoes,  also  steam  windlass  and  steam  steering 
gear.  A  complete  installation  of  electric  light  is  also  fitted 
throughout.  The  machinery,  which  is  being  supplied  by  Messrs. 
Dunsmuir  and  Jackson  Limited,  Govan,  consists  of  triple- 
expansion  engines,  with  cylinders  19Jin.,  31Jin.,  and  52  in. 
in  diameter  respectively,  and  a  36  in.  stroke,  having  two  boilers 
of  large  size  and  a  donkey  boiler.  The  hull  and  machinery 
have  been  constructed  under  the  direction  of  Messrs.  G.  and 
J.  Weir  Limited,  engineers,  Cathcart,  Glasgow. 

Martha. — On  the  16th  August  there  was  launched  from  the 
Grangemouth  yard  of  the  Grangemouth  and  Greenock  Dock- 
yard Company  the  handsomely-modelled  steel  screw  steamer 
Martha.  The  dimensions  of  this  vessel  are :  Length,  185  ft. ; 
breadth,  27  ft.;  and  depth,  13  ft.  9  in.  moulded.  She  is  built 
to  the  order  of  Belgian  owners,  and  is  intended  specially  for 
the  coal  trade  between  this  country  and  Belgium.  She  is 
classed  to  the  highest  requireemnts  of  Lloyd's,  and  has  special 
strength  for  loading  aground,  is  of  the"  raised  quarter-deck 
type,  with  bridge  and  forecastle;  and  has  commodious  accom- 
modation, special  appliances  for  quick  and  economical  working 
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of  the  cargoes,  steam  windlass,  steam  steering  gear,  extra 
powerful  fast-running  winches,  and  hatches  of  special  large 
size  for  self  -  trimming,  and  large  water  -  ballast  capacity. 
Machinery  will  be  supplied  by  Messrs.  Cooper  and  Greig, 
Dundee.  The  vessel  will  carry  a  total  dead  weight  of  about 
1,000  tons  on  13  ft.  mean  draught. 

Kaiping. — On  August  17th  the  steamship  Kaiping,  which 
lias  been  built  to  the  order  of  the  Chinese  Engineering  and 
Mining  Company  Limited,  by  Swan,  Hunter,  and  Wigham 
Richardson  Limited,  Wallsend-on-Tyne,  was  taken  to  sea  for 
her  trial  trip.  The  vessel  is  of  the  following  leading  dimen- 
sions, viz.:  Length  over  all,  322  ft.;  beam  extreme,  44  ft.  3  in. ; 
and  depth  moulded,  23  ft. ;  and  has  been  designed  for  the 
owners'  special  trade  on  the  China  coast.  She  is  being  built 
to  Lloyd's  highest  class,  spar-deck  rule.  Accommodation  has 
been  provided  for  first-class  passengers  amidships  and  a  large 
number  of  Chinese  passengers  aft.  The  vessel  has  been  designed 
to  carry  a  large  cargo  on  a  draught  of  18  ft.  9  in.,  and  to  steam 
12i  knots  at  this  draught.  The  engines  have  been  constructed 
by  the  Wallsend  Slipway  and  Engineering  Company  Limited, 
Wallsend-on-Tyne,  and  consist  of  a  set  of  triple-expansion 
engines,  having  cylinders  25j  in..  414  in.,  and  68  in.,  by  45  in. 
stroke,  steam  being  supplied  by  two  large  single-ended  boilers, 
working  at  1801b.  pressure  and  fitted  with  Howden's  forced 
draught.  On  the  trial  trip  the  machinery  worked  without  the 
slightest  hitch,  and  a  mean  speed  of  13  knots  was  attained 
on  the  measured  mile,  the  vessel  being  fujly  loaded. 

Kingswav. — There  was  launched  on  August  15th,  from  the 
Wallsend  Shipyard  of  Messrs.  Swan.  Hunter,  and  Wigham 
Richardson  Limited,  the  steel  screw  steamer  Kingsway,  which 
has  been  built  to  the  order  of  Mr.  H.  >W.  Dillon,  of  London. 
Her  dimensions  are:  Length  over  all,  386ft.;  beam  extreme, 
47  ft.  3  in. ;  depth  moulded,  30  ft.  9  in. ;  and  she  is  being 
designed  to  carry  a  dead-weight  cargo  of  6,950  tons  on  a 
moderate  draught  of  water.  The  vessel  is  being  built  to  take 
Lloyd's  highest  class,  spar-deck  grade,  with  poop,  bridge,  and 
forecastle.  Accommodation  for  the  officers  and  engineers  is 
provided  in  houses  on  the  bridge  deck,  whilst  that  for  the  crew 
is  in  the  poop.  The  machinery  is  being  constructed  by  the 
Wallsend  Slipway  and  Engineering  Company,  and  consists  of 
a  set  of  triple-expansion  engines,  having  cylinders  254  in., 
42  in.,  and  70  in.,  by  48  in.  stroke,  steam  being  supplied  by 
two  large  single-ended  boilers  working  at  1801b.  pressure.  On 
leaving  the  ways  the  vessel  was  gracefully  named  the  Kingsway 
by  Lady  Anne  Bowes-Lyon. 

Drumloist.— On  Thursday,  August  17th,  Messrs.  William 
Gray  and  Company  Limited  launched  the  handsome  steel  screw 
steamer  Drumloist.  which  they  have  built  to  the  order  of 
Messrs.  William  Christie  and  Company  Limited,  of  London 
and  Ardrossan.  She  is  built  to  Lloyd's  highest  class,  and  of 
the  following  dimensions:  Length  over  all,  346ft.;  breadth, 
50ft.;  and  depth,  23  ft.  5  in.;  and  is  specially  designed  for  the 
owners'  railway  wood  sleeper  trade.  Six  extra-powerful  steam 
winches  are  fitted,  steam  steering  gear  amidships,  hand  screw 
gear  aft,  patent  direct  steam  windlass,  large  marine  type 
donkey  boiler,  telescopic  masts,  strong  derrick  gear,  an  electric 
light  installation,  including  lamps  in  the  holds  and  on  deck  to 
enable  loading  and  discharging  during  the  night,  etc.  The 
cellular  double  bottom  extends  throughout  for  water  ballast, 
with  a  large  after-peak  ballast  tank,  whilst  the  side  tanks  have 
capacity  for  about  600  tons  additional  water  ballast  giving 
over  1,600  tons  in  all.  These  side  tanks  (McGlashan's  patent) 
extend  through  the  main  and  after  holds  and  engine  room 
for  a  length  of  190  ft.,  in  wav  of  which  the  ship  has  double 
sides,  winch  add  to  her  strength  and  safety.  They  are  also  of 
special  advantage  when  ore,  coal,  or  grain  cargoes  are  carried, 
presenting  a  smooth  surface  which  is  easily  cleaned  down] 
preventing  the  lodgment  of  dirt  which  occurs  in  ordinary 
vessels  behind  stringers  and  between  the  frames.  The 
side  ballast  also  improves  the  behaviour  and  speed  of  vessels 
running  light  and  considerablv  reduces  the"  *'  racing "  of 
the  machinery.  It  is  under  easy  control,  and  saves  the  cost 
and  delay  of  shipping  rubbish  ballast,  which  it  is  often  neces- 
sary to  take  on  board  to  ensure  a  safe  passage  in  ordinary 
vessels.  The)  machinery  consists  of  a  first-class  set  of  trip'e- 
!'\Pnnnt10n  en"lnes  a"d  boilers  capable  of  developin  g  over 
1  500  horse  power,  cylinders  244  in.,  40  in.,  and  65  in/diameter, 
with  a  42  in.  piston  stroke,  and  large  main  boilers  to  work  at  a 
pressure  of  180  1b.  per  square  inch,  all  by  the  Central  Marino 
Engine  Works  of  the  builders. 

AuDonri— Messrs.  David  J.  Dunlop  and  Company,  engineers 
and  shipbuilders,  Inch  Works,  Port  Glasgow,  launched  from 
weir  yard  on  August  21st  a  steel  twin-screw  steamer  for  the 
Northern  Steamship  Company  Limited,  of  Auckland,  New 
/-ealand.  The  vessel  is  the  second  of  an  order  for  three  steamers 
secured  by  the  builders,  the  first,  a  single-screw  steamer  named 
tlie  A  panui,  having  left  the  Clyde  for  Auckland  last  month,  and 
passed  Colombo  on  the  17th  August.  The  vessel's  dimensions  are 
as  follow:      Length  between  perpendiculars,   152ft.;  breadth 


moulded,  27ft.;  depth  moulded  to  main  deck,  lift.;  gross 
tonnage,  about  460  tons.  The  rig  is  that  of  a  two-masted  fore 
and  aft  schooner,  the  masts  being  of  steel.  The  steamer  has 
been  specially  fitted  up  for  passenger  and  cargo  service,  and 
arranged  generally  to  meet  the  owners'  recjiiirements  for  the 
New  Zealand  coasting  and  river  trade,  the  ventilation  to  all 
parts  of  the  vessel  having  been  carefully  and  fully  provided  for. 
The  propelling  machinery,  supplied  by  the  builders,  consists  of 
two  sets  of  triple-expansion  engines,  the  combined  power  of 
which  is  about  500  indicated  horse  power.  Electric  light  has 
been  provided  throughout,  and  the  deck  machinery  includes 
steam  windlass,  two  steam  winches,'  steam  steering  gear  amid- 
ships, and  screw  hand  gear  aft.  As  the  vessel  left  the  ways  she 
was  named  the  Aupouri,  and  thereafter  moored  at  the  builders' 
wharf  to  receive  her  machinery. 

Manx  Isles. — Messrs.  William  Hamilton  and  Company,  Port 
Glasgow,  launched  on  August  21st  the  steamship  Manx  Isles,  a 
finely-modelled  steamer  designed  to  carry  about  4,000  tons  dead 
weight  on  Lloyd's  summer  freeboard.  The  vessel,  which  has  been 
built  to  Lloyd's  highest  class  under  special  survey,  is  of  the  follow- 
ing dimension*  :  Length  over  all,  325  ft.;  breadth,  44  ft.  8  in. ; 
depth,  23  ft.  8in.  Machinery  will  be  supplied  by  Messrs.  D. 
Rowan  and  Company,  Glasgow,  and  consists  of  triple-expansion 
engines,  having  cylinders  21  in.,  36  in.,  and  59  in.,  by  39  in. 
stroke;  two  single-ended  boilers,  14  ft.  by  10  ft.  6  in.,  180  1b. 
working  pressure ;  also  evaporator,  feed  heater,  six  steam 
winches,  steam  steering  gear,  large  donkey  boiler,  etc.  Ample 
water  ballast  is  provided  in  double  bottom  and  after  peak. 

Armanistar  - — The  steamship  Armanister,  built  andengined 
by  Messrs.  David  and  William  Henderson  and  Company  Limited, 
Partick,  Glasgow,  for  Messrs.  Frank  C.  Strick  and  Company 
Limited,  London,  underwent  her  trial  trip  in  the  Firth  of  Clyde 
on  August  22nd.  The  vessel  is  a  steel  screw  steamer  of  the  follow- 
ing dimensions:  Length,  371ft.;  breadth,  50  ft.  3  in.;  depth 
moulded,  27ft.  6  in.  She  has  been  built  to  class  100  Al  in 
Lloyd's  Registry,  and  has  a  gross  tonnage  of  4,035  tons.  The 
machinery  consists  of  a  set  of  triple-expansion  engines,  having 
cylinders  of  25  in.,  41  in.,  and  67  in.  diameter,  with  a  stroke  of 
45  in.,  and  two  single-ended  boilers  working  at  a  pressure  of 
180  lb.  per  square  inch.  After  adjustment  of  compasses,  the 
vessel  ran  her  trials,  which  were  entirely  satisfactory  to  owners 
and  builders. 

Cameron. — The  steel  screw  steamer  Cameron,  built  by  the 
Irvine  Shipbuilding  and  Dry  Docks  Company,  West  Hartlepool, 
to  the  order  of  Mr.  Kenneth  McD.  Cameron,  of  that  port,  had 
her  trial  trip  on  August  22nd.  The  vessel,  which  is  336  ft.  in 
length,  with  24  ft.  10  in.  draught,  is  built  to  Lloyd's  highest  class 
under  special  survey.  Triple-expansion  engines  have  been 
supplied  by  Messrs.  Richardson,  Westgarth,  and  Company 
Limited.  The  series  of  trial  runs  showed  a  mean  speed  of  Un- 
knots, and  the  engines  worked  smoothly  and  well.  After  her 
trial  the  vessel  proceeded  to  Archangel. 

Minerva. — On  August  23rd  the  large  steel  screw  steamer 
Minerva  left  the  Wear  for  her  official  trial.  She  has  been  built 
by  Mr.  Johs  Bull,  Tonsberg.  Her  principal  dimensions  are: 
Length,  360  ft.;  breadth,  50  ft.  10  in.;  depth  moulded,  26  ft. 
The  engines  and  boilers  have  been  supplied  by  the  North-Eastern 
Marine  Engineering  Company  Limited,  Sunderland,  and  consists 
of  a  set  of  triple-expansion  engines,  having  cylinders  24iin., 
40.1  in.,  and  67  in.  diameter,  stroke  45  in.,  steam  being  supplied 
by  two  large  boilers  working  at  a  pressure  of  180  lb.  per  square 
inch.  The  trial  was  most  successful,  a  speed  of  over  11^  knots 
being  attained  with  full  bunkers  and  ballast,  which  was  con- 
sidered very  satisfactory  by  all  present. 

Teesbridge. — The  steamer  Teesbridge,  built  by  Messrs. 
Robert  Stephenson  and  Company  Limited,  Hebburu-ou-Tyne,  to 
the  order  of  Messrs.  Crosby,  Magee,  and  Company,  of  West 
Hartlepool,  left  the  river  Tyne  to  undergo  her  official  full 
power  trial  over  the  measured  mile.  The  vessel,  which  is  of  the 
following  dimensions :  Length  352ft.;  breadth,  47  ft. ;  depth, 
29  ft.  10  in.,  has  been  built  to  the  spar  deck  rule,  and  takes  the 
highest  class  in  Lloyd's  Registry.  The  engines  and  boilers  have 
been  supplied  by  Messrs.  Richardson,  Westgarth,  and  Company 
Limited,  of  Hartlepool.  The  vessel  passed  through  her  several 
trials  in  a  most  gratifying  manner. 

Tadorne- — Messrs.  Maekie  and  Thomson.  Govan,  launched 
on  August  21st  the  steamer  Tadorne,  which  they  have  built  to 
the  order  of  Mons.  A.  H.  Beiane,  Nantes,  through  Messrs.  Pile 
and  Company,  London,  and  under  the  superintendence  of  Mons. 
Fouehard,  of  La  Rochelle.  The  dimensions  of  the  vessel  are: 
Length.  158  ft.  over  all;  breadth,  24  ft,;  and  depth,  13ft.  6  in. 
She  is  the  largest  steam  vessel  hitherto  built  in  this  country  for 
trawling  purposes,  and  is  fitted  with  all  the  most  up-to-date 
appliances  for  deep-sea  fishing.  As  she  will  be  working  at  a 
considerable  distance  from  her  base  of  operation,  which  is  to  be 
La  Rochelle,  she  has  unusually  large  capacitv  for  coal  and  ice. 
The  accommodation  for  captain,  officers,  and  crew  has  received 
special  consideration,  and  is  of  the  most  comfortable  description. 
The  vessel  is  built  with  scantlings  largely  in  excess  of  Lloyd's, 
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and  she  will  be  fitted  with  triple-expansion  engines  of  500  horse 
power  working  at  a  pressure  of  200  lb.,  the  machinery  being 
supplied  by  Mr.  W.  V.  V.  Lidgerwood,  Coatbridge. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer"  S59,  Strand,  London,  W.G.  They 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


CONDENSING   PLANT  DESIGN. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — Having  road  with  deep  interest  the  very  able  article  on 
the  above  subject  in  your  issue  of  August  11th  perhaps  you  will 
find  space  in  your  valuable  columns  for  the  following  few 
remarks :  The  writer  of  the  article  does  not  specify  the  material 
of  his  condenser  barrel,  which  I  presume  is  cast  iron,  for  if  of 
cast  brass  or  rolled  sheet  brass  |  in.  would  be  much  too  thick. 
Further,  in  view  of  the  high  velocity  of  steam,  viz.,  36,000ft. 
per  minute,  1  would^  suggest  that  two  diaphragm  plates  would 
lie  preferable,  instead  of  one,  and  also  that  they  be  unequally 
pitched  to  obviate  any  liability  to  vibration.  The  obvious  advan- 
tage of  a  few  collar  bolts,  such  as  are  fitted  in  naval  con- 
densers, for  the  flanges  of  tube  plates  and  covers,  are  such  that 
I  am  surprised  to  see  no  mention  made  of  them;  and  I  note  with 
interest  that  the  tubes  are  turned  on  the  outside,  and  should 
be  glad  of  further  information  on  this  point.  With  regard  to 
the  material  of  air-pump  liner,  I  think  I  am  right  in  saying 
that  cast-iron  liners  are  unknown  in  naval  practice,  and  witli 
barrels  of  gunmetal  I  fail  to  see  any  reason  for  using  cast  iron 
at  all. — Tours,  etc.. 

Hired  Engine  Fitter. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  S59,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  case*  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1920.  Chain  Manufacturers. —  Could  you  oblige  me  with  the  names 
and  addresses  of  two  or  three  chain  makers  ;  those  making  fine 
chains,  such  as  used  with  watch  guards,  but  wove  in  a  mesh  of  say 
eight  loops  in  width? — A.  P. 

1921  Boring  Flywheel  BOSS.— Will  any  of  your  readers  kindly 
inform  me  the  best  way  to  bore  out  the  boss  of  a  flywheel  from 
4  in.  to  6  in.  without  taking  it  to  a  foundry?  We  want  to  put 
it  on  a  bigger  shaft. — Old  Reader. 

1923-  Dressing  for  Chills. — I  should  be  much  obliged  if  one  of  your 
readers  could  give  the  name  of  a  firm  that  supplies  a  dressing  for 
chills  which  prevents  the  cracking  of  the  castings  when  cooling. — 
A.  J.  Arthur. 

1925.  Steam  Boilers. — Will  some  reader  kindly  favour  me  with  a 
reply  ?  We  have  a  Lancashire  and  Cornish  boiler  generating  steam 
for  three  engines.  The  working  pressure  of  boilers  is  from  120  lb. 
to  150  11  j.  per  square  inch.  These  engines  are  not  suitable  for  this 
pressure  ;  therefore  we  have  to  reduce  the  pressure  to  65  lb.  by  a 
reducing  valve.  Is  this  an  economical  way  of  working?  Also 
would  the  boilers  generate  steam  enough  if  working  pressure  is 
reduced  to  75  lb.,  and  engines  worked  direct  from  this  pressure 
without  a  reducing  valve  ?  Would  this  affect  the  power  of  boilers  1 
I  should  be  glad  for  any  information. — Constant  Reader. 

1926.  Makers  of  Stapling  Presses  Wanted.— Will  any  reader  be 

good  enough  to  give  name  of  a  firm  or  firms — home  or  foreign — 
who  make  automatic  stapling  presses  for  stapling,  say,  leather, 
from  a  reel  or  rod  of  -fj  in.  wire  ? — G.  S. 

1927.  Lead  Coated  Steel  Sheets  and  Tubes.— I  should  be  greatly 

obliged  if  any  reader  could  inform  me  where  I  could  get  some  steel 
sheets  and  tubes,  coated  with  lead — P.  R.  S. 


MISCELLANEA. 


Boiler  Explosion. — By' a  typographical  error,  the  abstract 
of  the  Board  of  Trade  Inquiry  into  the  explosion  of  a  slide  valve 
chest,  printed  on  page  249,  in  our  issue  of  August  18th,  was 
numbered  1.538,  instead  of  1539. 

Acceleration  with  the  Turbine. — The  question  of 
acceleration  in  speed  from  a  state  of  rest  is  one  of  great  tactical 
importance  in  warships,  and  some  observations  of  the  perform- 
ance of  steam  turbines  in  electric  power  stations  are  suggestive. 
In  such  power  stations  the  question  of  acceleration  is  of  import- 
ance owing  to  quick  increase  in  load  consequent  on  sudden  over- 
clouding or  fog.  In  many  tests  made  it  was  found  that  from 
the  signal  to  start  the  turbine  only  2^  minutes  elapsed  before  full 
speed  was  attained,  whereas  with  the  reciprocating  engines  the 
time  taken  was  10  and  more,  often  15  minutes.  Out  of  43  such 
tests  decided  upon  suddenly  the  time  was  2£  minutes  in  ten 
tests,  3  minutes  in  eighteen,  and  3£  minutes  in  fifteen. 
It  may  be -remembered  that  the  Newhaven  and  Dieppe  steamer 
Dieppe  got  up  full  speed  under  a  minute,  and  that  the  turbines 
reversed  in  less  than  seven  seconds,  while  the  steamer  itself 
reversed  from  12^  knots  in  100  yards.  The  largest  installation 
of  marine  steam  turbines  yet  decided  upon  in  the  United  States 
for  the  merchant  service  is  that  for  a  steamer  just  ordered  from 
the  Fore  River  Shipbuilding  Company  in  Quincy,  Mass.,  by  the 
Morgan  Line.  This  vessel,  which  will  have  a  length  over  all  of 
440  ft.  6  in.,  a  beam  of  53  ft.,  a  displacement  when  loaded  of 
10,000  tons,  will  be  fitted  with  Curtis  steam  turbines  driving 
twin  screws,  steam  being  generated  in  Babcock  and  Wilcox 
boilers. 

The  Auto-cycle  Club's  six  days'  reliability  tour  for  motor 
cycles  concluded  in  London  on  the  19th  ult.  The  last  day's 
run,  from  Eastbourne  to  London,  by  Bexhill,  Hastings,  Rye, 
Folkestone,  Maidstone,  Redhill,  and  Sutton,  was  the  longest 
of  the  tour,  being  147f  mile's  in  extent,  and  included  a  hill 
climb  and  brake  test.  Although  the  roads  were  excellent,  it 
was  noticeable  that  defects  began  to  show  themselves  which 
would  not  occur  under  normal  conditions.  The  order  of  arrival 
was  as  follows:  H.  E.  Blackney,  2f  h.p.  Werner;  R.  Moor, 
Phellon-Moore;  W.  Gunn,  Lagonda  tri-car;  A.  GEL.  Bindoff, 
3J  Rex,  with  Halle  spring  wheels;  W.  H.  Wells,  3^  h.p. 
Vindex;  J.  G.  C.  Brodie,  3J  h.p.  Noble;  T.  Woodman,  2f  h.p. 
Vindex;  R.  M.  Brice,  3£  h.p.  Brown;  F.  Hulbert,  3  h.p. 
Triumph;  J.  B.  Walford,  3i  h.p.  Ortona;  S.  E.  Pemberton. 

3  h.p.  Singer;  W.  Milneis,  2J  h.p.  Phellon-Moore;  J.  Browning, 
6  h.p.  Riley  tri-car;  J.  Hall,  3  h.p.  Bradbury;  W.  G.  Watts, 
2 J  h.p.  Noble;  L.  M.  Young,  4  h.p.  Werner;  Gaston  Riviene. 

4  h.p.  Contel  tri-car;   J.  Bond,  2f  h.p.  Ariel;  J.  S.  Penzer, 

5  h.p.  Ariel;  C.  Potter,  4f  h.p.  Riley  tri-car;  W.  H.  Hayes, 
3%  Rex;  H.  G.  Priest,  6  h.p.  Quadrant  tri-car;  Paul  Colardeau, 
2|  h.p.  Contel  tri-car. 

Milan  International  Exhibition. — A  meeting  of  the  Milan 
International  Exhibition  Committee,  constituted  from  the 
Associated  Chambers  of  Commerce,  the  London  Chamber  of 
Commerce,  the  Italian  Chamber  of  Commerce  in  London,  and 
other  bodies,  was  held  in  London  on  August  25th.  It  was 
reported  that  the  Chancellor  of  the  Exchequer  had  intimated 
that  a  grant  of  ,£10,000  will  be  made  in  aid  of  the  British  section 
of  the  exhibition,  and  a  further  communication  will  be  made  as 
to  the  administration  of  the  grant. 

We  regret  to  announce  the  death  of  Mr.  George  Bray,  gas 
engineer,  of  Leeds,  who  invented  the  regulator  fishtail  gas 
burner,  used  in  many  countries  for  gas-lighting  purposes.  The 
burner  has  an  obstruction  consisting  of  a  double  fold  of  cotton 
cloth,  and  it  realised  for  the  inventor  a  fortune.  Mr.  Bray  was 
head  of  Messrs.  G.  Bray  and  Sons  Limited,  gas-lighting 
engineers,  of  Bagley  Works,  Leeds.  Ha  was  a  member  of  the 
Board  of  Governors  of  the  Yorkshire  College  from  1885  up  to 
the  time  of  the  establishment  of  the  University. 

The  Year's  Shipbuilding  in  the  United  States. — The 
Department  of  Commerce  and  Labour,  through  its  Bureau  of 
Navigation,  reports  that  in  the  fiscal  year  ended  June  30th, 
1905,  there  were  built  in  the  United  States  1,301  vessels  of  a 
total  of  326,213  tons  gross,  as  compared  with  1,308  vessels  of 
a  total  of  401,417  tons  gross  for  the  year  ended  June  30th, 
1904;  while  the  construction  for  the  year  ended  June 
30th,  1903,  was  1,535  vessels  of  456,076  gross  tons,  and  for  the 
year  ended  June  30th,  1902,  1,657  vessels  of  473,981  gross  tons. 
This  record  shows  the  continuous  decline  in  mercantile  ship- 
building during  the  present  decade.  Of  the  ships  constructed 
during  the  last  fiscal  year,  only  42,  of  56,777  tons,  were  steel 
steamers  for  ocean  traffic,  as  compared  with  51  for  last  year 
of  a  total  of  99,192  tons,  and  it  is  needless  to  state  that  aside 
from  the  mammoth  Dakota  and  Minnesota  these  ships  are  for 
coasting  trade.  Of  the  total  this  year,  978,  of  101,936  tons, 
were  wooden  vessels,  and  76,  of  161,128  tons,  steel  vessels 
propelled  by  sail  or  steam;  while  247,  of  63  149  tons,  were 
barges.  The  vessels  propelled  by  sails  numbered  362,  of  74,503 
tons;  and  the  steamers  692,  of  188,561  tons. 
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TREATIES  AND  TRADE. 

The  conclusion  at  Portsmouth,  U.S.A.,  of  an  arrangement 
as  to  the  terms  of  a  treaty  of  peace  between  Russia  and 
Japan,  and  the  announcement  of  a  new  treaty  of  agreement 
between  the  latter  country  and  our  own,  are  events  which 
cannot  but  have  a  most  beneficial  influence  on  the  industrial 
arts  and  on  trade  in  general.  This  influence  has,  indeed, 
already  taken  effect.  On  one  exchange,  where  a  large 
business  is  done  in  all  classes  of  iron  and  steel  work,  the 
end  of  the  war  is  reported  to  have  stimulated  confidence 
and  allayed  anxieties,  so  that  all  concerned  in  the  industry 
anticipated  material  advantage  or  had  already  experienced 
it. 

Notwithstanding  that  certain  trades  benefit  to  some  extent 
when  a  great  war  is  in  progress,  the  industrial  and 
manufacturing  arts  in  general  are  most  seriously  hampered 
and  crippled,  not  only  by  the  waste  of  treasure,  but  also 
by  the  fears  engendered  concerning  the  difficulty  of  limiting 
the  conflict  in  such  a  way  as  to  prevent  other  nations 
becoming  involved.  Enterprise  is  accordingly  checked, 
capital  is  locked  up,  or  is  drawn  upon  to  be  squandered  in 
ways  of  which  we  have  heard  something  lately,  and  the 
artisan  has  no  assurance  of  continuous  employment.  Whilst 
recognising  that  war  may  at  times  be  inevitable,  and  that 
it  is,  therefore,  necessary  that  we  should  be  prepared  to 
undertake  it,  the  chief  aim  of  statecraft  should  ever  be 
to  preserve  that  peace  which  is  so  essential  to  those  engaged 
in  industry  and  commerce,  by  which,  and  not  by  war,  the 
real  advancement  of  mankind  is  effected.  We  therefore 
welcome  any  well-considered  treaty  between  this  and  any 
other  country  for  uniting  us,  not  in  any  spirit  of  aggression 
against  others,  but  in  such  a  bond  as  shall  do  something 
to  ensure  the  peace  of  the  world  and  fair  dealing  between 
all  nations. 


Look  out  for  Next  Month's  Advertisement. 


IRON  VERSUS  STEEL. 

In  a  recent  contribution  to  the  columns  of  our  contemporary, 
Engineering,  Mr.  Thomas  Andrews,  the  well-known  metal- 
lurgist, of  Wortley,  Sheffield,  has  expressed  a  strong 
preference  for  wrought  iron  as  against  steel  for  certain 
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services.  As  a  result  <>t'  his  investigations  concerning  the 
sudden  fracture  on  II. M.S.  Lee  of  a  steel  bolt,  about  2j  in. 
diameter,  of  a  piston  crosshead,  Mr.  Andrew  tells  us 
that  in  view  of  this  failure,  and  also  of  a  steel  stay  bolt 
nf  a  boiler  on  another  of  His  Majesty's  ships  which  he  has 
recently  examined,  and  of  the  fracture  of  the  steel  con- 
necting rod  of  II. M.S.  Bullfinch,  and  of  other  sudden 
fractures  of  steel  engineering  structures  with  which  lie  is 
conversant,  he  is  of  opinion  that  the  very  best  wrought  iron 
would  be  a  more  suitable  and  reliable  material  for  engine 
or  other  similar  bolts  subjected  to  heavy  and  vibrating 
stress.  In  giving  expression  to  this  opinion  Mr.  Andrews 
is  careful  to  remind  us  as  to  his  being  "  fully  conversant 
with  the  advantages  of  steel  for  many  purposes." 

For  the  vast  majority  of  structural  purposes  wrought 
iron  has,  of  course,  been  absolutely  displaced  by  mild  steel, 
to  the  advantage  of  all.  In  fact,  the  large  span  bridges 
and  other  structures  of  the  last  quarter  of  a  century  would 
have  been  quite  impossible  before  the  age  of  steel.  It  is 
well,  however,  for  engineering  designers  to  have  ever  in 
mind  the  limitations  of  the  material  comprising  so  large 
a  part  of  most  of  the  work  they  are  called  upon  to  deal 
with.  Though  the  structure  of  steel  is  much  finer,  and  in 
general  of  greater  homogeneity,  than  wrought  iron,  that 
very  quality  renders  it  unsuitable  for  service  of  the  kind 
referred  to  by  Mr.  Andrews.  The  structure  of  wrought 
iron  is  akin  to  that  of  a  closely-packed  bundle  of  wires 
disposed,  in  iron  of  high  quality,  not  in  one  direction  only, 
but  in  every  direction  throughout  the  mass,  so  I  hat  1,0 
matter  in  what  direction  a  stress  may  be  applied  some  wnes 
will  be  there  to  resist  it.  And  as,  to  change  the  figure, 
a  coarse-textured  material,  though  weaker  in  some  respects 
than  one  of  fine  texture,  is  better  able  to  resist  the  exten- 
sion of  a  rent  or  local  damage,  so  a.  hidden  Haw  or  small 
defect  is  less  liable  to  result  in  total  rupture  with  wrought 
iron  than  with  steel. 


A  PAPER  was  recently  delivered  before  the  Canadian 
Society  of  Civil  Engineers  by  Mr.  K.  W.  Leonard,  giving 
su me  interesting  figures  011  the  loss  of  heat  from  iron  pipes. 
The  author  speaks  of  the  loss  of  heat  from  pipes  carrying 
warm  water,  and  goes  on  to  say  that  he  made  experiments 
on  1  in.  and  2  in.  pipes,  black  and  rusty  black,  or  ordinary 
type,,  on  2  in.  pipe  and  28  and  20  gauge,  or  0  01 6  in,  and 
(US  in.  thick,  on  2  in.  lap-welded  boiler  tube,  and  1  in. 
welded  galvanised  steam  pipe.  The  pipes  were  filled  witii 
w  arm  water  and  exposed  to  air.  A  2  in.  black  pipe  0154  in 
thick,  containing  511).  of  water,  had  a  surface  of  2'20 
square  feet,  being  3'54  ft.  long.  It  cooled  from  142  deg. 
Fall,  to  32  deg.  Fah.,  and  lost  heat  at  the  rate  124  British 
thermal  units  per  hour  in  still  air  at  7  deg.  to  10  deg.  Fah. 
Cooled  from  126  deg.  to  152  deg.,  the  loss  was  U2'6  units 
under  the  same  conditions,  and  217'.")  units  in  ail  air 
current  of  8  in.  to  12  in.  per  second  at  5  deg.  to  7  deg.  Fah. 
of  temperature,  thus  showing  the  extreme  importance  of 
non-movement.  In  water  at  32  deg.  Fah.  the  same  pipe 
Inst  heat  at  the  rate  of  309  units  per  hour  when  cooled 
from  126  deg.  to  32  deg.,  and  at  269  units  when  cooled 
only  from  116  deg.  to  32  deg.  In  a  current  of  only  1  A  in . 
per  second  of  water  at  32  deg.,  and  cooling  from  116  to 
32  deg.,  the  loss  was  as  high  as  849  units  per  hour.  Cooled 
from  142  deg.  to  32  deg.,  a  2  in.  pipe  only  0095  in.  thick 
cooled  at  the  rate  of  136'7  units  in  still  air  of  7  deg.  to 
10  deg.,  of  385  units  in  still  water  at  32  deg.  Fah.,  and  of 


1,005  units  in  a  current  of  1.1  in.  per  second.  Thin 
galvanised  pipes  lost  heat  at  higher  rates,  and  thin-tinned 
pipes  at  still  higher  rates.  The  figures  obtained  are 
consistent. 


A  Ne.v  Durham  Colliery. — A  new  Durham  colliery  has 
just  been  started  by  the  Horden  Colliery  Company  Limited, 
who  will  draw  coal  from  the  new  colliery  at  Horden,  a 
mining  village  between  Hartlepool  and  Sunderland.  Five 
years  have  elapsed  since  the  first  sod  for  the  pits  was  cut, 
and  the  colliery  is  being  opened  with  the  view  to  working 
about  16,00(1  acres  of  leasehold  coal  royalties  and  over 
2,000  acres  of  freehold  coal.  Of  that  quantity  about  13,500 
acres  is  virgin  coal,  and  the  whole  field  is  within  easy  reach 
(>!'  Hartlepool,  Sunderland,  and  Middlesbrough  tor  local 
trade,  and  Seaham  Harbour  for  export.  There  are  three 
shafts,  the  north  going  down  209  fathoms,  passing  through 
four  seams  of  coal;  the  south,  carried  to  a  depth  of 
1 41  fathoms,  reaching  the  main  coal  seam  ;  and  the  east, 
a  depth  of  174  fathoms,  to  the  low  main  seam.  The.  main 
seam  is  3  ft.  3  in.  thick,  the  fine  quarter  4  ft.  7  in.,  the 
low  main  3  ft.,  and  the  Hutton  seam  5  ft.  5  in.  Already 
200  houses  of  a  model  character  have  been  built  at  Horden, 
and  the  company  contemplate  the  erection  of  600  more, 
and  both  the  colliery  and  the  village  will  be  lighted  by 
electricity.  Considerable  engineering  difficulties  were 
experienced  in  sinking  the  shafts.  In  the  north  pit  76 
fathoms  of  limestone  and  boulder  clay  had  to  be  cut 
through,  and  30,430  gallons  of  water  were  pumped  per 
minute,  the  largest  feeder  delivering  4,000  gal.  per  minute. 
In  the  south  pit  the  flow  was  at  the  rate  of  6,6:50  per 
minute,  and  in  the  east  pit  5,100.  The  shafts  have  been 
lined  with  metal  tubing  varying  from  1  in.  to  I J  in.  in 
thickness.  Compressed  air  is  to  be  used  as  largely  as 
possible,  and  the  bank  head  drawing  will  be  carried  out 
by  hydraulic  automatic  machinery.  There  are  two 
dynamos  of  300  H.F.  for  pumping,  and  two  for  the  electric, 
lighting. 

Accidents  to  Submarines. — Sir  Wm.  H.  White,  K.C.B., 
late  Director  of  Naval  Construction,  in  the  seventh  of  his 
series  of  articles  in  the  Times  "Engineering  Supplement" 
on  submarines,  takes  up  the  point  raised  by  Captain 
R.  H.  S.  Bacon  in  his  recent  lecture,  that  the  four  serious 
accidents  to  modern  submarines — Al  and  A  8  of  the  Royal 
Navy,  the  French  Farfadet,  and  the  Russian  Delfin — have 
been  due  to  water  entering  through  a  hatchway,  and  that 
there  is  nothing  inherent  in  submarine  boats  to  render  any 
of  these  accidents  liable  to  recur.  'Sir  William  White 
regards  this  generalisation  as  too  wide,  and  contends  that 
even  with  the  best  trained  and  disciplined  crews  mistakes 
will  Occasionally  be  made.  Dealing  with  the  necessarily 
small  reserve  of  buoyancy  retained  when  submarines  are 
on  the  diving  condition,  Sir  William  White  points  out  that 
in  the  case  of  A  8,  w  hen  trimmed  and  ready  for  diving, 
there  was  only  a  reserve  of  buoyancy  of  800  11)..  whilst 
the  displacement  exceeded  200  tons;  consequently  80  gal. 
of  water  entering  would  destroy  the  reserve  of  buoyancy 
and  cause  the  vessel  to  founder  unless  it  were  promptly 
expelled.  As  regards  accidents  caused  by  explosion,  Sir 
William  White  says:  "Three  experiments  are  being  made 
with  heavy  oils  as  substitutes  for  petrol,  and  good  results 
are  said  to  have  been  obtained  in  some  cases.  There  will 
be  universal  agreement  that  any  change  which  will  lessen 
the  risks  of  explosive  mixtures  being  formed  in  the  interior 
of  submarines  is  must  desirable.  At  the  surface  and  under 
way  with  open  hatchways  the  change  of  air  in  a  submarine 
must  be  so  rapid  and  complete  that  an  explosive  mixture 
can  hardly  be  formed.  Under  many  circumstances,  how- 
ever, such  a  result  may  follow-  upon  a  leakage  of  petrol, 
and  it  is  important  to  avoid  that  risk  if  the  essential 
conditions  of  surface  propulsion  can  be  met  while  the 
danger  of  explosion  is  minimised." 
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Technical  Education  in  Australia. — The  necessity  for 
providing  the  means  of  imparting  technical  education  has 
been  unreservedly  acknowledged  in  each  of  the  States  of 
the  Australian  Commonwealth,  the  annual  combined 
expenditure  in  this  direction  being  over  £60,000,  exclusive 
of  the  cost  of  land,  buildings,  etc.  At  the  Technical 
College,  Sydney,  there  is  a  chemical  laboratory,  and  at 
the  rear  of  the  main  structure  are  electrical  engineering, 
plumbing;  sanitary  engineering,  blacksmiths'  shops,  and 
well-equipped  general  engineering  shops.  In  1903  there 
were  177  technical  classes  in  operation,  of  which  243  were 
held  in  Sydney  and  suburbs,  and  234  in  the  country 
districts,  while  there  were  in  addition  86  classes  held  in 
connection  with  the  public  schools.  The  number  of 
individual  students  under  instruction  during  the  year  was 
13,232,  and  the  average  weekly  attendance 8,671.  In  1896 
a  technical  college  was  opened  at  Newcastle,  and  a  new- 
college  at  Bathurst  in  June,  1898.  In  1902  a  technical 
school  was  built  at  Lithgow,  and  mechanical  engineering 
simps  provided  at  Newcastle.  In  Victoria,  much  has  been 
done  in  promoting  the  work  of  technical  education.  In 
1963  there  were  18  schools  of  mines  and  technical  schools 
receiving  aid  from  the  State.  The  total  State  expenditure 
during  the  year  was  £16,430,  and  the  fees  received  from 
students  amounted  to  £1 1,741.  The  average  number  of 
students  enrolled  was  3,173.  In  South  Australia  the  Adelaide 
School  of  Design  in  1903  had  577  students.  There  were 
also  branch  schools  at  Port  Adelaide  and  Gawler.  The 
School  of  Mines  and  Industries,  founded  in  1889,  received 
State  aid  in  1903  to  the  extent  of  £3,658,  while  the  receipts 
from  fees  and  sale  of  materials  to  students  amounted  to 
£3,691.  Queensland  is  beginning  to  display  increased 
interest  in  the  movement,  a  Board  of  Technical  Instruction 
having  been  appointed  in  1902,  holding  its  first  examination 
at  the  close  of  1903,  when  960  students  were  examined, 
two-thirds  obtaining  certificates  of  competency.  In  the 
sanie  year  there  were  20  technical  schools  distributed 
through  the  State,  with  an  enrolment  of  2,600  students. 
The  amount  of  fees,  etc.,  collected  was  £13,385,  and  that 
of  the  expenditure  £1  1,280,  showing  the  system  to  be 
almost  self-supporting.  In  Western  Australia  a  technical 
school  has  been  opened  at  Perth,  having  now  an  average 
attendance  of  191),  the  annual  expenditure  amounting  to 
nearly  £6,000.  Tasmania  has  also  technical  schools  in 
Hohart  and  Launceston,  the  average  attendance,  including 
that  of  the  two  Schools  of  Mines,  being  540,  the  annual 
expenditure  being  under  £3,000. 

A  large  number  of  firms  are  entering  into  what  promises 
to  be  a  very  keen  competitii  n  for  the  building  of  two  new 
Great  Central  Railway  steamers,  tenders  for  which  have 
been  invited  by  advertisement.  The  length  between 
perpendiculars  of  these  vessels  is  to  be  270ft.,  and  the 
moulded  depth  lift.;  and  yet,  when  loaded  to  a  16ft. 
mean  draught,  they  are  to  maintain  a  speed  of  18  knots 
en  a  six  hours'  continuous  run,  which  is  fairly  high  for 
this  length  of  vessel.  The  speed  is  to  be  ascertained  by 
six  runs  on  the  measured  mile,  to  determine  the  revolutions 
per  mile,  and  these  must,  be  maintained  for  the  six  hours, 
A  further  trial  of  21  boms'  duration  on  the  same  draught 
is  to  be  undertaken  at  17  knots.  The  machinery  is  to°bc 
of  the  steam  turbine  type,  and  to  include  three  compound 
turbines,  to  develop  not  less  than  6,500  H.P.  when  taking 
steam  at  1601b.  working  pressure. 


Water  Supply  of  German  Cities. — A  table  is  given  in  the 
Gesundhei/s-Inf/cnifiir  of  August  19th  of  the  volume  of  water 
Jised  per  head  in  50  German  towns.  Tlie  amount  ranges  from 
693  gallons  in  Plauen  to  73  06  gallons  in  Freiburg;  the  average 
of  tlio  50  towns  was  24'55  gallons  per  head  per  diem.  These 
figures  relate  to  the  consumption  in  the  year  1901.  Among  the 
larger  cities  Hamburg  is  lated  at  37  42  gallon?  and  Frankfurt- 
on-tlie-Main  at  37  73  gallons  per  day. 
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"  The  World's  Locomotives ;  a  Digest  of  the  Latest  Loco- 
motive Pract  ice  in  the  Railway  Countries  of  the  World." 
By  C.  S.  Lake.  London:  Percival  Marshall  and  Co., 
26-29,  Poppin's,  Court,  Fleet  Street,  E.G.  Price  10s.  6d. 

The  title  of  this  book  indicates  the  wide  scope  undertaken 
by  the  author,  whom  many  will  recognise  as  a  contributor 
to  the  columns  of  The,  Practical  Engineer.  That  he  was 
well  able  to  tackle  such  a  problem  wo  are  already  convinced 
from  our  knowledge  of  his  experience  and  past  writings, 
and  we  can  congratulate  him  upon  the  result  of  his  labours, 
for  the  compilation  of  this  volume,  containing  nearly  100 
pages,  with  over  300'  half-tone  examples  of  modern  locomo- 
tives, including  eight  folding  plates,  giving  full  details,  is 
the  culmination  of  no  mean  effort.  We  would  state  at  the 
outset  that  the  non-existence  of  any  system  of  comparing 
or  classing  locomotives  doubtless  presented  much  difficulty 
to  the  author,  owing  to  the  many  ways  in  which  this  can 
be  done.  The  method  adopted  is  perhaps  the  most 
common-sense  one,  and  one  by  which  any  reader,  with  the 
aid  of  the  "  contents,"  can  easily  make  comparisons.  The 
two  tables  given  in  Chapter  II.  of  wheel  notation  is  a  very 
intelligent  way  of  defining  type,  and  should  be  more  often 
employed,  giving  as  it  does  at  once  a  mental  idea  of  the 
locomotive  under  consideration.  The  more  familiar  types 
of  express  locomotives  are  first  dealt  with,  followed  by 
exceptional  designs.  Then  tank  engines  come  next,  and 
special  designs  for  shunting  work,  contractors'  light  loco- 
motives, and  break-down  types.  Two  chapters  deal  each 
separately  with  goods  engines  and  compound  engines,  the 
latter  being  of  special  interest  in  view  of  the  divergence 
of  opinion  that  still  exists  regarding  their  ultimate  economic 
value.  In  this  chapter  we  are  introduced  to  a  type  of 
compound  express  locomotive  designed  by  the  author,  in 
collaboration  with  Mr.  Reikie,  using  his  principle  of 
compounding.  Colonial  and  Indian  locomotives  are  next 
discussed,  and  four  good  chapters  are  devoted  to  the 
prevailing  types  of  engines  built  on  the  Continent.  These 
are  well  worthy  of  attention,  for  although  British-built 
engines  want  beating,  it  is  well  known  that  those  con- 
structed on  the  Continent  have  reached  a  high  standard 
ol  perfection,  with  perhaps  less  doubts  on  the  question  of 
compounding.  The  last  two  chapters  on  passenger  and 
freight  locomotives  bring  to  a  conclusion  a  work  in  which 
the  general  analysis  has  been  well  carried  out.  The  book 
should  prove  of  the  greatest  interest  to  all  those  who  ate 
in  any  way  connected  with  railway  working,  and  the  style 
is  admirabh  adapted  to  the  general  reader. 
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A  NEW  PROCESS  FOR  THE  MANUFACTURE 
OF  COPPER  SHEETS,  TUBES,  AND  WIRE. 

By  Sherard  Cowper-Coles. 

(Continued  from  page  350.) 

Another  great  advantage  of  the  centrifugal  process  is 
thai  the  copper  is  free  from  lamination,  such  as  is  found 
when  copper  is  hurnished  at  stated  intervals  ;  this  point 
has  been  established  l>oth  by  mechanical  tests  and  micro- 
scopical examination.  In  the  latter  case  specimens  were 
cut  from  three  samples  (illustration  17,  A,  B,  and  C),  and 


a  bubble  of  gas  adhering  tenaciously,  with  the  result  thai 
the  copper  builds  up  around  the  adhering  substance, 
rapidly  increasing  in  -size,  as  shown  in  the  micro-photo- 
graphs, illustrations  19  and  20. 

Illustration  21  shows  curves  of  the  actual  voltage 
employed  for  varying  current  densities,  and  illustrations 
22  and  23  the  apparatus  employed  for  the  centrifugal 
process,  the  mandrel  being  provided  with  Pelton  wheels, 
which  are  driven  by  the  electrolyte  impinging  against 
them.  Illustration  24  shows  the  method  of  expanding  off 
the  tubes  by  passing  over  the  surface  a  rounded  roller. 


A.  B.  C. 

Illustration  17.— Sections  rarallel  to  surface  of  sheet.  70 
diameters.  Microphotogiaphs  of  copper  deposited  by 
the  centrifugal  process. 


Illustr*t:on  18. — Fissure  due  to 
stopping  of  mandrel.  Section 
at  right  angles  to  surface  of 
Eheet.    70  diameters. 


were  polished,  etched,  and  photographed.  In  all  cases 
the  metal  was  close  and  homogeneous,  and  free  from  gaps, 
pits,  and  fissures. 

It  has  been  found  that  any  stoppage  or  great  variation 


Copper  tubes  produced  by  this  process  without  any 
drawing  have  been  given  a  maximum  stress  of  17  tons, 
and  a  tube  after  drawing  has  stood  a  pressure  of  3,0001b. 
per  square  inch — thickness  of  metal,  0  0063  in.— without 


Illustration  IP.— Root  of  nodule  drawn  from  copper  sheet. 


Illustration  20.— Section  of  copper  sheet  showing  cavity  left  after  withdrawal  of  nodule 


in  the  speed  of  the  mandrel  causes  lamination.  This  point 
is  clearly  shown  in  the  micro-photograph,  illustration  18. 
The  nodules  or  excrescences  that  form  on  copper  are  nearly 
always  due  to  a  particle  of  dirt  settling  on  the  cathode  or 


showing  any  signs  of  distress;  and  sheets,  without  rolling, 
have  given  a  maximum  stress  of  from  28  to  31  tons 
(2,400  lb.)  per  square  inch. 

(To  he  continued.) 
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ELECTRIC    POWER    ON    THE  RAND. 


While  we  in  this  country  were  recovering  from  the 
prolonged  controversy  relating  to  the  future  of  London 
electric  power  supply,  and  were  concerning  ourselves  with 
the  important  developments  which  some  of  our  manu- 
facturers were  completing  in  Fife  and  Yorkshire,  where 
the  two  power  companies  have  now  got  to  work,  the 
electrical  engineering  members  of  the  British  Association 
for  the  Advancement  of  Science  were  indulging  in 
interesting  speculations  regarding  the  future  supply  of 
power  to  the  Rand  mines  and  other  South  African  works. 
Such  reports  as  have  come  to  hand  of  the  papers  and 
discussions  which  dealt  with  this  all-important  subject 
persuade  us  to  believe  that  the  consideration  devoted  to 
it  by  electrical  engineers  of  experience  on  the  spot  has  been 
of  a  profitable  kind,  which  will  lead  to  a  fuller  appreciation 
of  the  just  claims  of  electric  power  in  the  minds  of  mining- 
engineers  and  managers  out  there.  We  may  be  wrong, 
but  we  are  inclined  to  think  that  the  presence  of  electrical 
engineers  and  others  of  eminence  at  these  gatherings, 
together  with  the  ample  publicity  which  the  South  African 
newspapers  are   giving  to   all   the   proceedings  of  the 
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Illustration  22. 
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Illustration  24. 

A  NEW  PROCESS   FOR  THE  MANUFACTURE  OF  COPPER  SHEETS,  TUBES,  AND  WIRE. 
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association,  may  be  a  speedier  means  of  impressing  such 
managers  and  engineers  than  would  half  a  dozen  papers 
on  the  same  subject  read  before  some  of  their  local 
institutions.  It  is  not  an  every-day  event  for  such  a  group 
of  men,  say,  as  Sir  W.  H.  Preece,  Mr.  Robert  Hammond, 
Mr.  Alexander  Siemens,  and  Professor  Ayrton  to  be  on  the 
Rand  discussing  the  question  of  power  distribution. 

The  central  idea  in  the  discussion  was  the  utilisation  of 
the  celebrated  Victoria  Falls — whose  ability  to  put  Niagara 
in  the  shade,  in  some  respects  at  least,  is  often  quoted — ■ 
for  the  purpose  of  distributing  electrical  energy  cheaply 
to  the  Hand  mines  and  the  multitudinous  other  develop- 
ment, industrial,  and  railway  works  coming  within  the 
area  of  practicable  transmission. 

Professor  Ayrton,  after  dwelling  upon  the  great  achieve- 
ments of  both  Europe  and  America  in  undertakings  of 
this  particular  description,  discussed  the  question  which 
some  of  us  have  quite  naturally  asked,  as  to  whether  there 
are  the  same  opportunities,  or  anything  approaching  to 
them,  in  store  for  South  Africa.  The  answer,  said  the 
professor,  might  at  first  sight  seem  rightly  to  be  in  the 
negative,  for  the  simple  reason  that  coalfields — some  of 
them  producing  coal  nearly  equal  to  the  best  Welsh — 
blacken  the  map.  But  should  the  answer  be  a  blunt 
negative  in  presence  of  the  experience  which  has  recently 
been  recorded  in  the  electric  power  districts  of  Tyneside 
and  South  Wales  ?  Such  was  the  line  adopted  by  Professor 
Ayrton ;  but  while  he  advocated  electrical  transmission  of 
power,  he  did  not  think  it  would  be  right  or  wise  to  start 
by  constructing  a  transmission  line  from  the  falls  to 
Johannesburg,  for  the  simple  reason  that  there  was  not 
yet  sufficient  demand  for  power  along  the  route.  He 
suggested  the  end  of  the  second  gorge  as  a  convenient 
spot  for  a  power  station,  but  urged  that  the  beauty  of 
the  falls  should  be  preserved — a  comment  which  we  might 
reply  to  at  length  from  the  utilitarian  point  of  view  were 
it  necessary  at  this  juncture  of  the  proposal.  Mr.  Robert 
Hammond  and  the  professor  were  in  accord  about  there 
being  no  insurmountable  engineering  difficulties  in  the 
way  of  the  consummation  of  the  idea  of  supplying  all  the 
Rand  mines  in  this  way,  but  the  former  gentleman 
expressed  the  conviction  that  the  cost  of  utilising  the  falls 
would  far  outweigh  the  annual  outlay  upon  coals  if  they 
adopted  a  more  economical  scheme  which  he  outlined  for 
burning  coal  nearer  the  Rand.  By  his  scheme,  said  Mr. 
Hammond,  the  mine  owner  could  have  his  power  at  the 
rate  of  0'7d.  per  unit,  a  figure  which  must  have  sounded 
like  a  sensational  fairy  tale  to  many  an  electric  and  steam 
power  user  on  the  Rand,  who  now  pays  many  times  the 
figure.  Mr.  Hammond  was  not  without  supporters  for  his 
contentions,  but  Mr.  Alexander  Siemens  was  in  favour  of 
the  falls  utilisation  idea  as  being  quite  as  likely  to  afford 
cheap  energy  as  any  other  proposal. 

There  is  every  reason  to  hope  that  the  discussion  will 
be  fruitful  in  good  results  among  the  South  African  mine 
owners  and  managers,  many  of  whom,  it  is  said,  are  ever 
ready  to  acknowledge  that  electric  driving  has  innumerable 
advantages  for  them,  but  fail  to  reach  out  their  hand  to 
secure  them.  Sir  Colin  Scott-Moncrieff,  the  president  of' 
the  engineering  section  of  the  association,  and  another 
speaker,  expressed  the  hope  that  the  debate  would  bear 
fruit  long  after  the  members  of  the  association  have 
packed  their  trunks — if  they  ever  unpack  them  on  this 
travelling  expedition — and  returned  home. 

The  idea  of  utilising  the  Victoria  Falls  for  the  widespread 
distribution  of  electrical  energy  has  been  brought  forward 
many  times  since  Professor  George  Forbes,  F.R.S.,  first 
went  out  to  study  the  situation  for  the  late  Cecil  Rhodes. 
But  the  time  seems  now  to  be  ripe.  The  Falls  Concession 
appears  to  be  more  certain  of  realisation  than  at  any  other 
period,  and  we  hope  that  the  visit  of  the  concessions 
deputation  to  Niagara  to  study  achievements  there  may 
be  regarded  as  evidence  of  this  fact. 

4 


THE    HINDLEY    PATENT  LOCOMOTIVE 
BOILER  FOR  MOTOR  WAGONS. 

Considerable  difference  of  opinion  exists  between  the 
manufacturers  of  steam  motor  vehicles  as  to  the  respective 
advantages  of  the  vertical  flash  boiler,  the  vertical  water- 
tube,  or  the  locomotive  type  of  boiler,  and  each  of  these 
are  strongly  advocated  by  the  firms  who  adopt  tlieiu 
on  their  vehicles.  All,  however,  appear  united  in  con- 
demning the  ordinary  vertical  fire-tube  boiler,  the 
disadvantages  of  which  for  this  purpose  may  be  summarised 
as  follows  :  (1)  The  tubes,  not  being  surrounded  by  water 
where  they  enter  the  steam  space,  become  excessively 
heated  and  constantly  leak ;  (2)  the  tubes  are  of  small 
diameter,  and  are  closely  packed  together  on  the  crown 
of  the  firebox,  which  prevents  efficient  cleaning ;  (3)  as  a 


WATEB  LINE 
1  IMS 


Fig.  1. 


consequence  the  boiler  has  frequently  to  be  taken  to  pieces 
to  be  cleaned ;  (4)  the  fire-tube  boiler  is  rather  wasteful 
in  fuel  compared  to  the  locomotive  type  of  boiler. 

The  flash  type  of  boiler  is  now  practically  never  used 
except  for  light  motor  vehicles  for  pleasure  purposes,  being 
unsuitable  for  the  heavy  demands  of  a  commercial  wagon 
for  hauling  large  loads. 

The  type  of  boiler  most  favoured  is  the  locomotive  type, 
but  even  here  the  ordinary  design  has  many  disadvantages. 
It  cannot,  for  instance,  be  used  on  hills  without  the  greatest 
caution,  as  will  be  clear  from  figs.  1  and  2  (where  the 
angle  made  by  the  boiler  being  inclined  while  the  water 
remains  horizontal  is  indicated),  without  risk  of  burning 
the  crown  of  the  firebox  or  the  front  end  of  the  tubes 


Flo.  2. 


It  is  also  an  accessible  boiler  for  cleaning  purposes. 
The  firebox  is  the  weak  point  of  the  construction,  owing 
to  the  difficulty  of  preventing  leakage  at  the  ends  of  the 
stays. 

The  Hindley  patent  locomotive  boiler  is  the  result  of 
an  attempt  to  design  a  boiler  without  any  of  these  disad- 
vantages, and  to  be  the  most  efficient  and  reliable  for  use 
on  motor  vehicles.  As  will  be  seen  by  fig.  3,  the  boiler 
is  a  combination  of  the  vertical  and  locomotive  types,  and 
possesses  the  advantage  of  being  easily  cleaned,  only  the 
unbolting  of  the  cover  being  required.  There  are  no  stays 
in  any  part  of  the  boiler.  The  down-take  for  feeding  fuel 
satisfactorily  stays  the  crown  of  the  firebox  to  the  removable 
cover.  Thus  there  is  no  firedoor,  which  in  some  boilers 
is  liable  to  crack,  owing  to  its  being  close  to  the  hottest 
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part  of  the  fire  and  frequently  exposed  to  sudden  changes 
of  temperature.  It  is  a  good  and  quick  steam  raiser,  and 
its  construction  provides  a  natural  steam  dome,  which 
tends  to  the  production  of  dry  steam  and  obviates  priming. 
This  boiler  was  awarded  a  certificate  at  the  1905  Auto- 
mobile Club's  show. 


Fio.  3. 

The  makers  are  Messrs.  E.  S.  Hindley  and  Sons,  Bourton, 
Doiset,  and  11,  Queen  Victoria  Street,  London,  E.C.,  who 
will  supply  the  boiler  for  motor  wagons  of  any  make. 

TRADE  NOTES. 

The  Electrical  Company  Limited,  12] -125,  Charing  Cross 
Road,  W.C.,  Loudon.  This  firm  send  leaflets  of  Nernst  lamps 
lor  street  and  shop  lighting',  patent  suspension  chains,  meters, 
small  motors,  and  electric  tans. 

Messrs.  Rimington  Brothers,  Carlisle,  and  63,  Queen 
Victoria  Street,  London,  E.C.,  send  a  copy  of  their  catalogue 
er titled  "  Lubrication  and  Lubricators."  This,  besides  giving 
practically  every  type  of  lubricator,  gives  some  instructive 
extracts  on  lubrication  from  reliable  sources. 

Continental  Cars  tor  the  "Tube"  Railways. — Messrs. 
do  Dietrich,  Luneville,  France,  makers  of  the  well-known  motor 
car  of  the  same  name,  have  received  an  order  for  the  con- 
struction of  a  number  of  cars  for  the  London  Electric  Under- 
ground Railway  Company.  Over  50  have  already  been  delivered, 
being  sent  over  in  batches  of  eight  by  steamer  from  Rotterdam. 
The  balance  of  68  are  nearing  completion,  but  the  whole  of  the 
electrical  equipment  for  these  cars  is  undertaken  in  England. 
The*  above  firm  is  represented  in  London  by  Messrs.  Charles 
Jarrott  and  Letts  Limited,  45,  Great  Marlborough  Street,  W. 

Notice  op  Removal. — The  Industrial  Engineering  Company, 
of  Newton  Ironworks,  Hyde,  manufacturers  of  electric  dynamos, 
motors,  gas-producer  plants,  and  pneumatic  tools,  have  removed 
their  head  offices  to  Manchester,  having  taken  central  premises 
at  12,  Exchange  Street  (opposite  the  Royal  Exchange). 

The  Bristol  Electric  Safety  Lamp  Works,  40,  Great  Smith 
Street,  Westminster,  S.W.  This  firm  are  makers  of  a  large  variety 
of  types  of  small  accumulators  for  all  purposes.  Designs  of 
fittings  suitable  for  invalids,  reading  in  bed,  bicycles,  domestic, 
factory,  and  ship  purposes  are  given  in  their  catalogue  Omni- 
bus and  tramcar  lamp  and  table  decorations  are  a  specialty. 


A  GIGANTIC  POWER  SCHEME. 


It  is  interesting  to  learn  that  Mr.  Entile  Guarini,  a  frequent 
contributor  to  our  columns,  and  who  recently  secured  an 
important  appointment  at  Lima,  South  America, was  recently 
requested  by  the  Peruvian  Government  to  report  upon  the 
feasibility  of  utilising  the  water  of  Lake  Titicaca  in  the 
development  of  an  electric  generating  station.  This  piece 
of  water  is  the  highest  navigable  lake  in  the  world,  as  its 
surface  is  no  less  than  12,644  ft.  above  the  sea  level.  To 
find  an  outlet  for  this  power,  Mr.  Guarini  advocates  that 
it  could  he  used  with  advantage  for  providing  electricity 


for  power  purposes  on  the  southern  railways  of  Peru. 
These  lines,  it  is  estimated,  consume  on  an  average  about 
700  tons  of  coal  a  day,  and  as  this  item  of  fuel  is  an 
expensive  one  in  that  country,  amounting  to,  say,  £'2  per 
ton,  the  yearly  expenditure  on  motive  power  for  these 
railways  is  no  small  item.  Even  after  allowing  for  all  the 
power  that  the  railways  would  take,  it  is  calculated  that 
there  would  still  remain  (j,000  H.P.  to  spare,  which  would 
be  available  for  industrial  purposes,  navigation,  general 
lighting,  agricultural  and  mining  operations.  We  have  no 
doubt  that  the  capital  expenditure  necessary  to  fit  up  such 
a  power  station  would  be  very  high  in  view  of  the  enormous 
distance  and  difficulty  in  transport  of  heavy  machinery 
to  this  out  of  the  waj'  spot ;  but,  on  the  other  hand,  when 
once  installed  and  working,  the  revenue  expenditure  anil 
interest  on  capital  outlayed  should  bear  a,  favourable 
comparison  with  the  present  cost  of  power  as  used  on  the 
Peruvian  railways,  or  any  motive  power  plants  within  the 
field  of  distribution.  If  Mr.  Guarini  succeeds  in  inducing 
the  authorities  to  develop  this  undertaking,  we  have  no 
doubt  it  will  lie  the  forerunner  of  other  power  plants  in 
the  Andes,  as  it  can  only  be  a  question  of  utilisation. 


THE   PHCENIX   PATENT   INDICATING  AND 
RECORDING    DRAUGHT  GAUGE. 

Considerable  attention  has  been  paid  of  late  years  to  the 
correct  supply  of  air  to  boilers  necessary  for  efficient 
working  and  economical  results,  and  it  is  now  well  known 
that  economy  can  only  be  obtained  when  the  amount  of 
draught  is  known  and  under  control.  Many  instruments 
have  been  brought  out  for  this  purpose,  amongst  the  best 
known  being  the  Phoenix  draught  gauge,  manufactured  by 
Messrs.  Sanders,  Rehders,  and  Company,  108,  Fenchurch 
Street,  London,  E.G. 

This  instrument  not  only  shows  on  a  dial,  but  also 
automatically  registers  on  a  chart,  the  exact  draught,  thus 
enabling  the  stoker  to  adjust  the  dampers  in  order  to 
obtain  the  best  results  possible,  and  at  the  same  time 
affording  the  engineer  a  reliable  means  to  check  the  work 
of  his  men.  The  complete  instrument  consists  of  two 
parts — the  dial  gauge  (fig.  1)  and  the  recording  instrument 
(fig;  2). 

The  principle  on  which  the  dial  gauge  works  is  as 
follows  :  A  bell  floating  on  glycerine  is  enclosed  in  the  body 
of  the  instrument,  which  is  in  communication  with  the 
outside  atmosphere;  a  tube  enters  at  the  bottom  of  the 
instrument,  and  is  carried  under  the  bell  above  mentioned. 
The  lower  open  end  of  this  tube  is  connected  with  the 
boiler  flue  by  means  of  a  gas  pipe.  The  draught  from  the 
chimney  creates  a  partial  vacuum  under  the  bell,  and  the 
same  is  forced  down  by  the  atmospheric  pressure  on  it. 
This  motion,  as  well  as  the  slightest  deviation  in  the 
di  aught,  are  transmitted  to  the  dial  by  means  of  a  small 
circular  rack,  fitted  to  the  bell,  and  a  pinion. 

The  recording  instrument  automatically  and  continuously 
registers  on  a  chart  the  exact  draught  with  which  the 
•stokers  are  working,  and,  moreover,  affords  a  reliable 
means  of  controlling  the  periods  of  stoking  and  cleaning. 

As  illustrating  the  great  difference  of  working  with  and 
without  such  instruments,  we  reproduce  below  two  charts 
(figs.  .'5  and  4),  taken  at  an  electricity  works.  The  first 
chart  (fig.  3)  was  obtained  on  the  recording  instrument, 
installed  without  the  knowledge  of  the  stoker  and  without 
the  dial  gauge.  A  dial  gauge  was  then  fitted,  and  the 
necessary  instructions  given  to  the  stokers.  As  can  be 
seen  from  the  second  chart  (fig.  4),  the  quantity  of  air 
admitted  was  reduced  considerably,  which,  of  course,  means 
a  most  appreciable  saving  in  coal.  Further,  the  fires  were 
attended  to  quite  regularly,  even  at  night. 

The  appearance  of  the  recording  instrument  can  be 
gathered  from  the  illustration  fig.  2. 
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A  40,000-VOLT  THREE-PHASE  SYSTEM  IN 
LOMBARDIA. 

(Concluded  from  page  352.) 

Another  room,  containing  the  high-pressure  automatic 
switches  and  the  three  current  transformers  for  the  outgoing 
feeder,  is  shown  in  figs.  5  and  6.  Higher  floors  in  this 
building  are  occupied  by  the  omnibus  bars,  the  pressure 
transformers,  the  Wurtz  lightning  arresters  (fig.  7),  and 
the  leading  out  arrangements  of  the  line. 

From  fig.  4  it  will  be  observed  that  the  generator  switch- 
board is  constructed  in  the  form  of  a  desk,  the  top  part 
(in  cast  iron)  inclining  towards  the  operator.  The 
measuring  instruments  are  let  in  beneath  the  surface. 
The  operator  is  able,  by  reason  of  the  location  of  this 
board  in  the  upper  room  referred  to,  to  have  the  entire 
plant  under  his  observation  (see  fig.  3).  The  operating 
board  is  only  equipped  with  low-pressure  apparatus,  and 
consists  of  three  generator  panels,  one  feeder,  and  one 
exciter  panels.    On  the  desk  there  is  mounted  a  push 


Fiq.  5.— 40,000-volc  Oil  Switches'.     View  of  automatic  relay. 

button  for  the  electric  release  of  the  high-pressure  switches, 
also  the  phase  lamps  and  the  tumbler  switches  for  same. 
There  is  no  marble  or  slate  in  the  construction  of  the 
board ;  the  vertical  sides  are  covered  with  ornamental 
embossed  iron  sheeting. 

The  high-tension  switches  and  their  mechanism  are  of 
particular  interest  in  view  of  the  high  voltage  being  dealt 
with.  The  movements  are  controlled  by  chain  gearing,  as 
shown  in  the  figures  already  referred  to,  the  oil  tanks 
being  arranged  to  lower,  in  order  that  the  parts  may  be 
readily  inspected.  Sparking  contact  pieces  are  provided 
to  save  the  main  switch  contacts,  and  these,  being  sub- 
divided, give  six  breaks,  which  occur  at  the  same  instant, 
giving  a  total  spark  gap  of  14  in.,  a  length  said  to  be 
sufficient  for  40,000  volts  under  oil. 

(Continued  on  page  $91.) 


Fio.  6.— 40,000- volt  Oil  Switches. 


Fig.  7.— The  Wurtz  Lightning  Arrester  and  Bus-bars  at  40,000  volts. 
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LIMITED  COMPANIES  AND  INVENTORS. 

Most  large  industrial  concerns  of  the  present  day  are 
protected  and  are  registered  under  the  Companies  Acts 
wherein  the  Lability  of  the  shareholders  is  expressly  limited 
to  the  extent  of  their  full  subscription  and  the  full  value 
of  their  shares.  While  this  provision  is  one  of  extreme 
advantage  to  the  shareholders,  inasmuch  as  it  defines  the 
interests  and  the  liabilities  connected  with  the  investment 
that  they  have  made,  it  is  not  equallv  advantageous  to  the 
servants  and  to  inventors  who  are  working  for  the  benefit 
and  interest  of  such  companies,  inasmuch  as  there  mav 
be  acts  done  and  interests  secured  that  would  be  more 
permanent  and  enduring  than  is  likely  to  be  the  case  with 
certain  newly-formed  limited  companies. 

The  patentee  who  has  made  an  agreement  with  a  firm 
or  company  that  is  not  protected  by  the  Limited  Liability 
Acts  has  possibly  a  far  stronger  agreement  in  the  honour 
integrity,  and  position  of  the  members  of  the  firm 
who  are  the  parties  to  the  agreement  than  he 
can  possibly  have  with  an  incorporated  body.  There 
is  no  individuality  or  personality  connected  with  a  board 
meeting,  while  the  seal  of  a  company  is  not  in  many  cases 
as  valuable  as  the  individual  signatures  of  the  partners 
composing  a  private  firm,  or  the  directors  themselves  who 
actually  constitute  the  board  for  the  time  being  of  the 
company  for  which  they  act.  The  directors  may  be 
changed,  and  the  constitution  of  the  board  may  be  entirely 
altered,  while  the  policy  may  be  absolutely  reversed  in 
connection  with  any  movement  or  scheme  that  the  company 
may  have  committed  itself  to  in  all  seriousness  anil 
earnestness  at  a  previous  period. 

The  history  of  many  large  limited  companies  that  have 
been  floated  for  the  manufacture  of  some  patented  article 
would  do  much  to  check  the  industry  and  weaken  the 
confidence  of  patentees  were  it  not  that  a  careful  examina- 
tion of  the  causes  of  the  failure  would  point  to  obvious 
remedy.  The  defects  and  weaknesses  of  patent  working 
companies  are  usually  associated  with  over-finance,  and  an 
investigation  of  the  agreements  would  show  that  too  much 
money  had  been  spent  in  connection  with  the  formation 
of  the  company,  and  too  little  left  for  the  working  and 
development  of  the  article  for  which  the  pompany  was 
supposed  to  come  into  existence. 

If  patentees  would  show  themselves  less  anxious  to  take 
shares  and  paper  payment  for  inventions  that  they  have 
themselves  demonstrated  to  be  useful,  they  would  do  much 
towards  checking  the  introduction  of "  inflated  capital 
companies,  and  they  should  ensure  that  the  patents,  if  not 
worked  in  a  certain  time,  would  revert  to  themselves, 
instead  of  being-  held  absolutely  by  a  company  that  has 
proved  itself  incapable  of  carrying  anything  into  commercial 
success. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  "will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is, 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham  ;  or  SO,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

17320    R.  HAKRINGTON  and  W.  MARTINEAU.  Rabbit, 
etc.,  traps. 

17352    H.  T.  MONSON.    Combination  farm  implements.* 
17424    6.  DONALDSON.    Pot  for   holding  preserved  ferns, 

flowers,  etc. 
17491    E.  G.  DEEGAN.    Garbage  bag.* 

17507    J.  THOMSON.    Instantaneously  releasing  cattle  from 
their  stalls. 

17547    W.  ROBINSON.    Standard  or  support  for  flowering 
plants,  etc. 

17768  J.  MOIR.  Attaching  feeding  cups  to  animal  pens,  etc. 
17790    J.  A.  SCUDAMORE.    Sheep-dipping  baths. 


Arms  and  Ammunition. 

17488    W.  HOMMEL.    Painting  firearms. 

17710  RHEINISCHE      METALLWAREN  MASCHINEN- 

PABRIK.    Double  time  fuse  for  projectiles.* 

17711  RHEINISCHE      METALLWAREN  MASCHINEN- 

FABRIK.      Setting    key    for    setting    the  firing 

charge  rings  of  fuses.* 
17795    KING'S  NORTON  METAL  CO.  LTD.,  THOMAS  RICH 

and  BAYLISS,  H.  W.  BROWNSDON  and  H.  M. 

SMITH.    Fuses  for  lyddite  shells,  etc. 
17805    AKTESELSKABET    N  YGAARDS    GEVAER  KOM- 

PAIGN.    Lessening  sound  of  small  arms  discharge.* 


Bottles,  Glass,  &c. 

17462    H.   THIRION.    Bottle-washing  machine. 
17598    H.  C.  RADBRICK.    Bottle  stoppers* 
17617    F.  W.  INGRAM.      Manufacture  of  rubber  teats  for 
feeding  bottles. 

17627  C.  A.  BATTISCOMBE.  Automatically  discharging 
liquids  from  a  receptacle.* 

17644    A.  McTERNEN.    Retaining  bottle  stoppers.* 

17648  M.  METTLER.  Regulating  device  for  pipes  convey- 
ing the  pressure  medium  and  the  liquid  in  rotary 
bottle  filling  apparatus.* 

17659  D.  F.  ALEXANDER  and  M.  COHEN.  Non-refillable 
bottle. 

17766    W.  W.  NEILSON.    Bottle  stopper. 


Building  and  Construction. 

17321    W.  L.  HAMILTON.    Securing  window  sash  cords. 
17348    A.  R.  BENNETT.    Breaking  up  surface  of  roadways. 
17391    J.  SENIOR.    Ground-raising  appliance. 
17430    O.  BROWNE  (W.  Jacques,  Switzerland).  Simultaneous 

opening  and  closing  of  a  double  window.* 
17490    R.  HOSLER.  Cowls. 

17512    R.  YOUDE,  S.  H.  YOTJDE,  M.  L.  G.  E.  YOUDE,  M. 

H.  YOUDE,  S.  H.  YOTJDE,  and  J.  YOTJDE.  Houses 
in  connection  with  bird  rearers.* 

17516    A.  BLACK.  Windows. 

17541    C.  F.  HENGST.    Window  fastening* 

17556    G.  A.  CHADDOCK.    Windows  and  window  sashes. 

17582  C.  BEATTS.  Entrenching  and  pioneering  tool  port- 
able on  the  person. 

17594  A.  KROUPA.  Ladder.* 

17595  J.  PFEIFER.    Concrete  pipes.* 

17596  F.  A.  BEAN.    Glazing  cap  for  roof  glazing. 

17601  J.  WILLIS  and  G.  E.  DUTFIELD.  Window  lever 
protector 


17602    J.  NISBET.    Composite  beams  and  columns  for  fire- 
proof buildings,  etc.* 
17608    W.  WISSEL.    Girders  for  concrete  and  like  ceilings. 
17613    C.    H.    WHEATLEY.      Unopenable    or  unresealable 

rGccptcicl©. 

17616    C.   BRAWN.    Pivoted  window  sashes. 
17630    W.  FOSTER.    Window  latch.* 

17666  H.  W.  WATSON  and  W  S.  ALLAN.  Construction 
of  buildings  and  heating  of  fireproof  flooring,  etc. 

17668  H.  W.  WATSON  and  W.  S.  ALLAN.  Constriction 
of  buildings  and  heating  of  fireproof  flooring,  etc. 

17754    W.  WHITEHOITSE.    Pavement  kerbs. 

17776    A.  TRACY.    Making  cavity  bricks  of  plastic  material. 

17810    J.  W.  PITT.    Window  fasteners* 

17812    J.  W.  PITT.    Door  fastenings. 


Chemistry  and  Photography. 

17374  H.  E.  NEWTON  (The  Farbenfabriken  vormals  Fried- 
rich  Bayer  &  Co.,  Germany).  Manufacture  of  an 
iodine  preparation.* 

17382  O.  IMRAY  (Farbwerke  vormals  Meister  Lucius  & 
Brunnings).  Manufacture  of  green  acid  mordant 
dyestuffs,  etc. 

17407    J.  H.  BOYLAN.    Test  tubes. 

17425    W.  L.  PARKINSON.    Photographic  dishes* 

17511  KNOLL  &  CO.  Manufacture  of  neutral  acidesters  of 
sandal  wood  oil.* 

17540  C.  RIS.  Sulphurised  colouring  matters,  obtainable 
from  indophenal. 

17553  W.  F.  CLAUGHTON  KELLY  and  J.  A.  BENTHAM. 
Photographic  cameras. 

17605  F.  H.  LANGE  and  O.  GRANGE.  Printing  photo- 
graphs. 

17620  R.  G.  GOODWIN.  Removing  moisture  from  photo- 
graphic films  after  development. 

17638    M.  GRUNBAUM.    Photographic  three  and  four  colour 

printing  processes.* 
8616a  F.  II.  LANGE.    Developing,  fixing,  washing,  and  dry- 
ing webs  of  photographic  paper.* 

17708    C.  A.  HARTUNG.    Apparatus  for  gas  analysis.* 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

17333    A.     MEIN.      Coin-operated    apparatus    for  cleaning 

tobacco  pipes,  etc. 
i7335    R.  VAN  GANDELT.    Cash  counting  boxes. 
17456    E.  R.  LORAM.    Prepayment  gas  meters. 
17599    K.  ROTHERHAM  and  W.  JOHNSON.  Prepayment 

mechanism  for  gas  meters,  etc. 
17640    G.  KAISER.    Adding  machines* 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

17358  O.  HELLSTERN.  Pedalling  devices  for  bicycles,  etc. 
17388    T.  BREE.  Velocipedes. 

17436    J.  B.  BROOKS  and  J.  HOLT.    Cycle  saddles. 
17494    C.  P.  DAVIS.    Bicycle,  etc.,  gear  cases,  etc. 
17567    C.  F.  COOPER.    Strap  fastenings,  especially  for  cycle 
pedals.* 

17614    R.  M.  BENHAM.    Combination  article  for  cyclists. 
17676    F.  R.  G.  YOOL.    Cycle  anti-vibration  device. 
17767    C.  H.  SMITH.      Detachable  roll-up  waterproof  hood 
for  cycles,  etc. 
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17780  J.  A.  G.  STRAWSON.  Safety  bracket  for  cycle  or 
motor  lamps. 

17789  W.  H.  RAVEN  and  THE  NEW  HUDSON  CYCLE 
CO.  LTD.  Cycle  chain  wheels  and  chain  wheel 
cranks. 


17380 

17402 

17433 
17147 

17468 

17473 
17495 
17521 

17531 
17537 
17643 
17653 

17674 
17679 
17699 

17740 
17741 
17742 

17763 

17764 
17800 

17803 


17326 
17340 

17341 
17342 

17353 

17363 


17397 
17398 
17427 
17435 
17437 

17443 
17474 

17499 
17558 
17565 
17577 
L7578 
17585 
17589 
17  GOO 

17607 
17609 
17632 

17634 
17645 
17646 
17658 
17672 
176S5 


Electrical. 

C.  M.  JACOBS  and  A.  H.  NICHOLSON.  Automatic 
telephone  exchange. 

H.  STERN  and  G.  ENGISCH.  Electric  cells  or  gal- 
vanic elements,  etc. 

W.  R.  LAMBERT.    Electric  lamps.* 

THE  BRITISH  THOMSON-HOUSTON  CO.  LTD. 
(General  Electric  Co.,  U.S.A.).    Electric  meters 

A.  H.  MIDGLEY  and  B.  REED.  Alternating  current 
motors. 

J.  PATERSON.    Electric  lamp  holders. 

E.  KORRODE.    Alternating  commutator  machine 
H.,   W.,   and   A.    HUMPHREYS.  Electrically-driven 

driving  attachment  for  lathes. 
W.  DRURY.    Polarised  electro-magnets. 
W.  AITKEN.    Telephone  spring  jacks. 
LEON  GERARD.    Electrical  tractors. 
A.  J.  BOULT  (H.  M.  Suttoii,  W.  L.  Steele,  and  E.  G. 

Steele,  U.S.A.).    Di-electric  separator.* 
H.  WARREN  and  G.  BUSSCHOTS.  Accumulator. 
W.  MILLS.    Connecting  wires  to  battery  binding  posts  * 
M.  B.  FIELD  and  FERRANTI  LTD.  Electro-magnetic 

switches,  etc. 

F.  SCHNEIDER.  Exploding  mines  bv  electrical  waves  * 
F.  SCHNEIDER,    Explosive  coherer  powder  * 

F.  W.  HOWARTH  (The  Maschinenfabrik  Oerlikon, 
Switzerland).    Artificially-cooled  electrical  machines! 

N.  NORRIS.  Signalling  arangements  for  electric- 
tramways,  etc. 

F.  E.  SPITTLE.    Cable  suspended  electric  lamps. 

J.  HARTIG.  Safety  fuse  apparatus  for  electric  instal- 
lations.* 

P.  DAVENPORT.  Electric  reproducing  apparatus  for 
photographs,  etc.  ♦ 


17379  H 


CO.  Rotary  engines 
BROOKS.  Speed 


E. 
H. 
J. 
J. 
J. 

C. 
W 

G. 
L. 
T. 
W 
A. 
W. 

s. 
J. 

J. 
I). 

BI 

R. 
G. 
E. 
E. 
A. 
W, 


for  lathes/ 


17696  J. 


Engineering  and  Mechanical. 

SAYILLE.    Transmission  gearing. 
R.  SMITH.      Equilibrium    stop    and  regulating1 
valves. 

C.  AMOS.    Pneumatic  drills. 

M.  CAMPBELL  and  J.  REID.  Combination  tool 
or  set  for  engineers,  etc.* 

DE  LAVAL  and  &  E.  F.  FAGERSTROM. 
l  lclchng  bearing.* 

G.  BAUER  and  THE  BAUER 
using  oil,  steam,  etc.* 

H.    BROUGHTON    and  T. 
indicator. 

L.  STRIEGLER.    Milling  attachments 
E.  DEW.    Change-speed  mechanism. 
WELLER.    Change-speed  gears. 
E.  FOULEE.    Stuffing  boxes.* 

A  AUGUSTE  D  AYGUES1RVES.  Compensating 
platform  press. 

SCHOPPNER.    Speed  gear.* 

J.  PARKINSON  and  II.  W.  BAILEY.  Stilling 
machines.  ° 

H.  ROBINSON.    Sprocket  wheels. 
A.  WILCZEK.    Moulding  presses.* 
W.  FLORY     Mechanism  for  transmitting-  motion.* 
.  H.  GLASER.  Turbines. 

MACDONALD.    Variable  speed  machinery. 
J.  B A  K E R .    Separating  oil  from  water,  etc. 
COTTAR.    Weighing  apparatus. 
G.  HEYWOOD.    Obtaining  motion  by  the  expan- 
sion and  contraction  of  mercury,  air,  etc. 
BAEDER.    Motor  driving  plants  * 
E.  WILLIAMS.    Rotary  eno-ine 
:nrather      MASCHINENFABRIK  ACTIEN- 
GESELLSCHAFT.  Cranes* 
J.  FOSTER.    Weighing  apparatus. 
GABET.    Operating  mechanism  from   a  distance.* 
S.  LEA.    Automobile  pump.* 

ROTT.  Tension  pulley  wheel  for  power  transmission. 
G.  FEMJO.  Tube-post 

ANDERSON  and  II.  DUNCAN.  Rotary  engines, 
pumps,  and  compressors,  etc. 

G.  A.  RICHARDSON.  Change-speed  gearing  and 
reverse  mechanism. 


17703 

4684a 

17753 
17756 
17757 
17787 

17804 


17785 


318 
354 


17372 
17373 
17453 
17470 

17478 
17484 

17496 
17560 
17775 


17330 

17365 

17104 
17419 


17493 
17554 
17622 


17623 
17631 
17641 
17718 
17762 


PERRY  &  CO.  and  G.  W.  BAYLISS. 

of  lubricators. 
J.  W.  EISENHUTH.    Valves  for  use 

working  internal-combustion  engine 
II.  CONN  ELL.  Pumps. 
T.  SHEPHERD.    Securing  pulleys  to 
T.  SHEPHERD.    Pedestal  bearings 
M.  HORNSTEIN.    Preventing  play  and  slackne 

all  screws.* 
L.  E.  COWEY.    Flexible  chain  or  band. 


Manufacture 
with  compound- 
shafts  and  axles. 


17355 

17385 
17426 
f  7129 
17487 

17675 

17680 

17694 
17732 
17774 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

J.  FISON.  Facilitating  the  withdrawal  of  motor  valve 
springs. 

t'  ?r°  ™RET-    0P61'ation  of  gear  of  explosion  engines. 
J.  H.  BO^  LAN.    Exhaust  apparatus  for  motors 
J.  H.  JOHNSTON.  Carburetter. 

F.  LAMPLOUGH  and  T.  THRELFALL.  Internal- 
combustion  engine. 

G.  S.  LYNDE.  Device  for  causing  air  and  vapour  to 
now  through  carburetters,  etc. 

H.  T.  HUTTON.  Utilising  the  exhaust  of  oil  engine 
for  audible  signalling. 

E'  ?,LIXE-    Self-inte«'»ptiug  igniter  for  gas  engines.* 

R.  W.  H.  RODNEY.    Oil  engines.* 

E.  W.  ANDERSON,  F.  W.  BEECHING,  J  E 
LYCETT  GREENSILL,  and  K  YNOCH  LTD. 
Internal  combustion  engines. 

A.  J.  BOULT  (Societe  Anonyme  des  Automobiles  Peu- 
geot, France).  Carburetter  air  inlets  for  explosion 
engines.* 


Engines,  Steam. 

L.  S.  dlSZORI.  Turbines. 

G.  WESTINGHOUSE.    Blades   of  elastic   fluid  tur- 
bines. 

BELLIS  &  MORCOM  LTD.  and  A.  GUDE.  Turbines  * 
BELLIS  &  MORCOM  LTD.  and  A.  GUDE.  Turbines'* 
J.  MO  LAS.    Steam  turbines. 

H.  S.  WOOD  and  H.  BURLING  HAM.    Elastic  fluid 
turbines.* 

II.  LORENZ.    Turbines,  wheels,  vanes,  etc.* 

P.  FISCHER  and   O.   ZACIIARIAS.  Direct-acting 

steam  pumps.* 
J.  MARTIN.    Improvements  in  steam  or  gas  eneines 
GADDA  &  CO.    Turbines.*  •  6 

J.  G.  BARCLAY  and  A.  N.  BARCLAY.  Automatic 

expansion  cut-off  gear. 


Food  Products. 


Manufacture  of  substitute-  for  coffee 


Streich.  U.S.A.). 


Dough  mould- 


A.  PANDLER. 

maize. 
G.  C.  Marks  (F. 

iug  machines. 
J.  E.  ATKINSON.    Manufacture  of  flour  etc 
THE  STANZ-UND  EMAILLIRWERKE  VORM\LS 

CARL  THIEL  &  SOHNE  ACT.-GES.,  and  HUGO 

GRONWOLD.    Pasteurising  beer  in  barrels.* 
J.  CALLOW.    Apparatus  for  proving  dough. 
C.  H.  BERTELS.    Purification  of  sugar  juices 

E.  A.  ATTACK.  THE  FARRINGDON  WORKS 
H.  PONTIFEX  &  SONS  LTD.  Chilling  or 
bonating  beer,  etc. 

K.  MALZKAFFEE.    Manufacturing  from  grain  or  malt 
a  product  resembling  coffee  * 

F.  L.  M.  FORSTER.    Drawing  off  aerated  waters  and 
the  like. 

A.  GATES  (M.  do  Kunwald,  France).  Manufacture 
of  coffee  extract. 

LEVETT  BAKER   and  A.  R.  LING.  Utilising 
starch  as  a  malt  adjunct  in  brewing  and  distilling. 
G.  LEHM ANN.    Granulating  edible  substances. 


and 
car- 


J. 

A. 


Furniture  and  Domestic. 

17323    C.    McCLOSKEY    and    II.  McCLOSKEY. 

machines.  * 
17337    E.  RUDOLF.    Wash  stands 
17347    D.  FULLER.    Tooth  brash. 
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17357  P.  H.  ALEXANDER.    Manufacture  of  brushes.* 

17361  P.  H.  ALEXANDER.    Manufacture  of  brushes.* 

17364  H.  HIEBEL.    Coffee  urns  * 

17376  T.  DOWD.    Shop  fittings,  etc. 

17378  M.  SELINGER.    Holding  umbrellas  or  sticks. 

17408  W.  O.  and  M.  C.  FREEMAN.    Wire  mattresses. 

17416  L.  J.  WYNDHAM.    Hair  dryer — hot  air  for  wet  hair. 

17438  A.  J.  MURPHY.    Chest  and  cabinets  for  books,  etc. 

17440  M.  FINDJIAN.    Cleansing  plates,  dishes,  etc. 

17466  J.  BERNAYS.    Castors  for  furniture,  etc.* 

17472  H.  C.  RUSH  and  P.  C.  MOORE.    Step  ladders* 

17504  H.  HODSON.    Umbrella,  etc.,  carrier 

17505  F.  W.  REHSE.    Applying  blacking  to  boots,  etc. 
17530  H.  BOURNE.    Tea  kettles,  saucepans,  etc. 

17549  C.  W.  G.  GORANSSON.    Knife  cleaning  machines.* 

17576  T.  E.  L.  STARTIN.    Hair  wavers  and  curlers. 

17581  J.  M.  SELLERS.    Wringing  and  mangling  machines.* 

17588  E.  R.  H.  MAY.    Carving  forks 

17612  E.  H.  DURRIDGE.    Hat  pin  and  hair  pin  combined.* 

17618  J.  CARR.  Teapots. 

17628  R.  C.  SNELL.    Device  for  removing  part  of  an  egg 
shell. 

17649  R.  METIRIE.    Bain  maries. 

17650  E.  B.  ORR.    Curtain  poles* 

17682  H.  HODSON.    Plungers  or  dollies  for  washing  clothes. 

17684  J.  B.  ASPINALL.    Securing  brush  heads  to  handles. 

17702  W.  SPIERS  and  R.  JACKSON.    Knitting  machines. 

17707  N.  S.  ALABONE.      Compendium   of  boot  and  shoe 

polishing  apparatus. 

17709  J.  L.  P.  GLOVER  and  E.  CRAGG.    Hat  rack  and 

holder. 

17726  J.  RICHARDS.  Brushes. 

17730  J.  LEWTHWAITE.    Sewing  machines. 

17749  J.  A.  COCHRANE.    Tooth  brush. 

17759  W.  PEARCE.    Tea  infuser  spoons,  etc. 

17771  L.  BOARDMAN.    Wall  reels  for  cords  of  clothes  racks, 
etc.* 

17779  W.  COX.    Dripless  spout  for  teapots. 

17782  H.  BROWN.  Seats. 

17797  W.  G.  COLE.    Windsor  blind  clip. 

17798  P.  BLAUBACH.    Apparatus  for  automatically  filling 

stencil  templates  used  for  linoleum. 


Hardware. 

17327    H.  W.  HENNES.    Callipers,  etc. 

17400  J.  WILLIAMS.  Spring  bolt  for  doors  of  tram  cars,  etc. 
17403    T.  &  E.  BUCHNALL  and  P.  NEVILL.      Bush  or 

nozzle  used  in  manufacture  of  locks. 
17405    G.  SMITH.  Locks. 
17413    G.  D.  WOOD.    Manufacture  of  locks. 

17444  J.  T.  PAYNE.    Flexible  pipe  joint.* 

17445  J.  T.  PAYNE.  Pincers. 

17455    W.  BASJANOFF.    Horse  shoe. 

17465    T.  E.  DEVONSHIRE  and  H.  STEPHENS.  Water, 
etc.,  pipes. 

17501    H.  THOMSON.    Hygienic  sectional  tap. 
17509    T.  R.  LEIGH.    Steam  and  hot  water  pipe  joints. 
17550    J.  E.  BROADWAY  and  H.  WHISTON.    Button  hook. 
17655    W.  GOODWIN.  Taps. 

17688    J.  W.  LIVERSEDGE.    Double  screw  for  wood,  metal, 

Gtc. 

17700    A.  J.  VON  BABITS  and  E.  MANDICS.  Manufacture 
of  safes,  etc.* 

17705  T.  MORTON.    Metallic  clips. 

17706  T.  LUCAS  and  G.  H.  NAYLOR.    Rod  end  fastening 

for  stair  rods,  etc. 
17733    J.  G.  W.  PAUL  and  G.  THAN.    Fire  places. 
17743    C.  S.  CLARKE.    Manufacture  of  bricks. 
17799    VICKERS,  SONS,  &  MAXIM  LTD.,  and  H.  B.  WEEKS. 

Manufacture  of  aluminium  fittings. 


Heat,  Light,  and  Ventilation. 

(Including  Oas  Manufacture.) 

17331  J.  H.  FITZGERALD.    Paraffin  lamp  safety  burner. 

17343  H.  COWESTERS,  Se  i.    Fire  or  furnace  bars. 

17368  A.  G.  RILEY.    Aceteylene  generators. 

17369  P.  M.  JUSTICE  (J.  Pierre  Bruck.  Germany).  Steam- 

ing oven  or  cooking  apparatus.* 
17390    R.  MAX.    Air-heating  chambers  for  ovens,  etc.* 
17412    G.  BIRCH.    Anti-vibration  device  for  incandescent  gas 

lamp. 

17421    E.  HILL  and  E.  L.  PRIEST.    Fire  igniter. 
17446    C.  WATERS,  H.  B.  CHRISTMAS,   and    W.  DELF. 
Controlling  gas  lights. 


17448    E.   McM.  ROSENBLUTH.    Acetylene  lamp  kit. 
171-51    A.  SCHRODER.    Diving  chambers.* 
17457    W.  R.  WARREN.    Rotary  kilns* 

17164  J.  Y.  THOMSON  (The  Deutsch  Continental  Gas.-Ges., 
Germany).  Hydraulic  mains  of  gas-making  plant, 
etc. 

17498    M.  H.  HERSEY.    Incandescent  gas  burners. 
17508    W.  GIBSON.    Acetylene  gas  generating  plant. 
17513    T.  ATKINSON  and  L.  SIEGENBERG.  Incandescent 
gas  burners. 

17529    H.  C.    MONKCON.      Ventilating    hood    for  ironing 

stoves,  gas  cookers,  etc. 
17571    A.  WASMUTH.    Fixing  incandescent  mantles.* 
17592    A.  E.  HAYES.    Solution  for  applying  to  incandescent 

gas  mantles  to  prevent  breakage. 
17604    J.  JOHNSON  and  G.  LUCAS.    Oil  lamps* 
17610    J.  W.  PERKES.    Incandescent  mantle  support. 
17657    C.  F.  CARTER,  H.  S.  LOWE,  and  T.  ALLEN.  Dan 

lamps,  etc. 

17661    J.  LOCKE.    Automatic  extinguishing  and  non-leaking 

appliance  for  oil  lamps. 
17664    F.  C.  BELLAMY.    Incandescent,  etc.,  burners* 
17678    J.  MACFARLANE.      Combined    gas    stove    and  fire 

lighter. 

17687    G.  W.  FREEMAN.    Fire  escape. 

17695  LUCTEN  HIPPOLYTE  BERNEL  DIT  BERNEL- 
BOURETTE.    Frost-indicating  thermometer* 

17701    G.  WILSON  and  T.  FOX.    Gas  meters. 

17750    D.  M.  NESBIT.    Heating  systems,  etc. 

17791  D.  M.  NESBIT  and  ASHWELL,  and  NESBIT  LTD. 
Radiators. 

17796    D.  WALKER.    Ventilating  houses. 


Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 


17332    A.  G.  SCHAFER.  Phonographs. 

17442    J.  A.  MURDOCH.    Self-playing  pianofortes. 

17625    H.  P.  BALL.    Music  roll  reproducing  machine.* 

17637    C.  L.  CHISHOLM.      Pitch  indicating  apparatus  for 

sound-producing  machines.* 
17722    H.  H.  LAKE  (Submarine  Signal  Co.,  U.S.A.).  Sound 

transmitters.* 

17783  J.  ROWLEY.    Mechanical  pianoforte  players. 

17784  J.  ROWLEY.    Mechanical  pianoforte  players. 


Leather  Goods,  including  Machinery. 


17334    J.  JACKSON.    Belt  fasteners. 

17338    M.  C.  LAMB  and  J.  D.  S.  RENNIE.    Printing  on 

leather.* 

17393    R.  H.  CARTER.    Harness  fastening  * 
17395    C.  A.  SMITH.    Treating  raw  hide. 

17431  A.    J.    BOULT    (United    Shoe    Manufacturing  Co., 

U.S.A.).  Machine  for  inserting  metal  fasteners,  etc., 
in  leather  goods. 

17432  A.    J.    BOULT    (United    Shoe   Manufacturing  Co., 

U.S.A.).    Machine  for  inserting  metal  fasteners,  etc., 

in  leather  goods. 
17439    A.    J.     BOULT     (United    Shoe    Manufacturing  Co., 

U.S.A.).      Machine  for  inserting  metal  fasteners, 

etc.,  in  leather  goods. 
17536    J.  FORSTER.    Manufacture  of  leather  and  machinery 

therefor. 

17551    C.  BARON  and  G.  AUBERT.    Tanning  leather  and 
skins.* 

17555    J.  TAYLOR.  Belting. 

17579    J.  C.  CAMERON.    Foot  waist  measure  for  boots  and 
shoes. 

17770   J.  TURNER.    Separable  soles  and  heels  for  boots  and 
shoes. 


Medical. 


17322    R.  G.  C.  SMYrTH.  Sterilisers. 

17360    J.   STEINER.    Boring  massage  or  grinding  machine 

for  dental,  etc.,  purposes.* 
17544    C.  SCUTT.    Relief  and  cure  of  gout. 
17566    J.  WEBB.    Construction  of  trachea  tubes  for  animals. 
17573    A.  WHITMORE.    Case  for  surgical  obstetric,  etc., 

requisites.* 
17777    W.  E.  HEYS.    New  detergent.* 
17794    L.  LEVERSON.    Assisting  deaf  persons  to  hear.. 
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Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

17325    J.  SWINBURNE.    Treatment  for  poor  ores. 

17370  A.  V.  LEGGO.  Furnace  for  roasting,  desulphurising', 
etc.,  of  ores. 

17449    H.  M.  CHANCE.    Purifying  metals. 

17534  A.  E.  JENKINS.  Producing  a  plastic  composition  for 
binding  minerals.* 

17561  A.  J.  BOULT  (H.  M.  Sutton,  U.S.A.).  Dry  concen- 
tration of  ores. 

17651    M.  LEITCH.    Furnaces  for  separating  metals.* 

17654  A.  J.  BOULT  (H.  M.  Sutton,  W.  E.  L.  Steele,  and 
E.  G.  Steele,  U.S.A.).    Dry  concentration  of  ores.* 

17720  S.  0.  COWPER-COLES.  Electrolytic  production  of 
copper  wire,  etc. 

17727    J.  E.  LEWIS  and  G.  A.  CONEY.  Deposition  of  metals* 


Optical,  Mathematical,  etc.,  Instruments- 

17528    M.  McCLEARY.    Number  adder  up.* 


Printing  and  Typewriting. 

17375  J  C.  LOTTEEH  AND.  Combined  typewriter  and  add- 
ing machine. 

17418    R.   J.   CHADWICK   MITCHELL   and   G.  EATON. 

Renovation  of  drawing,  etc.,  leather  covered  rollers. 
17428    W.  F.  WHITE.    Improvements  in  typewriter,  linotype, 

etc.,  machines. 

17471  A.  ROSENFELD.  Stroker  for  feeder  for  power  print- 
ing presses,  etc. 

17482  A.  SCHNECLOCH.  Paper  folding  and  guiding 
mechanism  for  typewriters.* 

17542  B.  G.  B.  MILLS  (A.  B.  Dick  Co.,  U.S.A.).  Folding 

machines  and  sheet  separating  apparatus.* 

17543  B.  G.  B.  MILLS  (A.  B.  Dick  Co.,  U.S.A.).  Folding 

machines  and  sheet  separating  ajjjjaratus.* 
17635    L.  E.  LEVY.    Etch-powdering  machines.* 
17724    G.  SAGNE.    Cleaning  and  treating  printers'  rollers.* 
17778    C.  H.  CRABTREE  and  A.  E.  CRABTREE.  Printing 

machinery  for  late  news. 
17793    J.  F.  THORPE  and  W.  BRIGGS  &  CO.  LTD.  Trans- 
fer printing.* 


Railways  and  Tramways. 

17339    C.  H.  CLEMENTS.    Railway,  etc.,  spikes. 

17345  P.  SCHORCKT  and  P.  BALTZER.  Indicating  names 
of  following  station  in  trains. 

17377  W.  H.  SLEEP  and  C.  R.  EVERSON.  Stopping  tram- 
way motors. 

17414    F.  B.  HART.    Railway  vehicle  brakes. 

17459  G.  GIBBS.    Floor  construction  of  railway,  etc.,  cars.* 

17460  G.  GIBBS.    Floor  construction  of  railway,  etc.,  cars.* 

17461  G.  GIBBS.  Floor  construction  of  railway,  etc.,  cars  * 
17483    G.  BEAL.    Railway  ties  * 

17584    R.  MOON.    Apparatus  operated  by  heat  for  automatic 

regulating  signalling,  etc. 
17587    C.  LOVELL.    Lubrication  of  trams  and  trucks. 
17621    J.  G.  CLEGG.    Railway  wagon  couplings. 
17624    H.  McDAVENPORT.    Automatic  signalling,  etc.* 
17636    G.  C.  HALE.    Pleasure  railway* 

17731    F.    W.    CONSTANTINE.      Automatically  operating 

points  of  tramways,  etc. 
17752    J.  A.  MASON.    Rail  joints. 

17772  A.  G.  HAYTER.  Electric  signal  indicator  for  railwav 
engines. 


Sanitation- 

(Including  Building  and  Hardware.) 

17328  J.  LIDDLE  (The  Knickerbocker  Co.,   U.S.A.).  Dust 

collectors.* 

17329  J.  LIDDLE  (The  Knickerbocker  Co.,  U.S.A.).  Dust 

collectors.* 

17383    A.  VOGELSANG.  -  Filtration  of  sewage,  etc.* 

17423    J.  GARTLAND.    Earth  closet  door. 

17475    T.  A.  CLAYTON.    Gaseous  fumigation  and  disinfecta- 

tion  of  closed  compartments. 
17486    J.  MOHS  and  G.  NICOLL-    Flushing  apparatus  for 

water  closets,  etc,* 


17518  J.  MOSS  and  G.  H.  HUNT.  Automatic  sewage  dis- 
tributor. 

17523  A.  LOTS.    Separating  dust  from  air  currents.* 

17524  A.  LOTS.    Separating  dust  from  air  currents.* 
17629    A.  G.  BROOKES  (Spies  &  Prehn,  Russia).  Vacuum 

cleaners. 

17671  G.  CHISHOLM.  Socket  connection  between  water 
closet  pans  and  soil  pipe  bends. 

17698  M.  IZBICKI.  Combined  vacuum  and  air  blast  clean- 
ing apparatus. 

17734    R.  ROSSEE.    Filter  presses. 

17739    C.  0.  WELLER.  Filters.* 


Shipbuilding  and  Navigation. 

17371  J.  W.  MACKENZIE  (Ole  Brude,  Norway).  Life  boat* 
17434    F.  J.  INGRAM.  Submarines. 

17481    J.  D.  ROOTS,  F.  WORTH,  and  R.  DEWDNEY.  Sub- 
marines, etc. 

17489    W.  RICHARDS  and  C.  M.  RAE.    Covering  for  ships' 

bottoms,  breakwaters,  piles,  etc. 
17539    J.  J.  NEY.    Leak  stoppers  for  ships. 
17545    F.  G.  GREEN  and  L.  SHAW.  Anchors. 

17563  H.  GOMPERTZ.    Propulsion  of  vessels* 

17564  A.  J.  LAMBERT.    Marine  propulsion. 
17639    N.  EVANGELIDI.    Ships'  bottom  paint. 
17667    J.  LECKTE.    Rowlocks  for  boats. 

17693    F.   G.  TEE  WENT  and  W.  E.  PROCTOR.  Armour 
plated  ships. 


Spinning,  Weaving,  and  Allied  Trades. 

17381  E.  W.  FRIEDRICH.  Manufacture  of  artificial  thread.* 
17389    L.  DETRE.    Silk  winding* 

17417   T.  B.  ARNAISE  WEAVING  CO.  LTD.  and  W.  H. 

WOODS.  Producing  wavy  or  watery  effects  on 
woven  fabrics. 

17502    E.  AINSWORTH.    Weighting  motion  for  looms. 
17525    W.  S.  LACKEY.    Heddles  and  heddle  frames  for  loom 
harness.* 

17548    J.  DAWSON.    Picking  motion  in  looms. 
17568    O.  ET  CTE.    Dyeing  and  scouring  of  textile  material 
by  liquids.* 

17590    J.  COULBOURN.    Improved  fasteners  or  supports  for 

fabrics  and  the  like  for  decoration,  etc. 
17660    W.  BIRKS.    Manufacture  of  transverse  bobbin  net. 
17670    H.  M.  GIRD  WOOD.    Paper  tube  perforator  used  in 

spinning,  twisting,  etc. 
17677    F.  FARNWORTH.    Stretching  cloth,  etc. 
17711    TEXTILE  APPLIANCES  LTD.  and  T.  A.  B.  CARVER. 

Lease  rods  for  looms,  warping  machines,  etc. 
17714    E.  F.  PARMENTIEL'.      Improvements  in  Jacquard 

looms  for  manufacture  of  thick  moquette. 
17792    L.  CZONDOR.    Winding  yarn. 


Stationery  and  Paper. 

17366  W.  A.  B.  CLARE.    Card  holders  for  post  cards,  etc. 

17410  H.  E.  SOUTTEE.    Eacks  and  stands  for  letters,  etc. 

17480  H.  H.  LAKE  (C.  P.  Bird,  U.S.A.).    Paper  machines* 

17510  H.  E.  T.  VAILE.    Spring  stationery  rack. 

17515  A.  H.  STEPHENS.    Advertising  calendar. 

17517  F.  H.  MING  AY".    Ink  bottle. 

17520  T.  W.  AVHITEHILL.    Ink-pot  lids. 

17569  J.  T.  McQUINN.    Fountain  pens. 

17673  H.  HILL.    Book  marker. 

17801  W.  MOSELEY.    Writing  pens. 

17807  THE  SAMSON  PAEAGON  SUPPLY  CO.  LTD.  (W. 

T.  Baiiey,  U.S.A.).    Pap?r  creasing,  severing,  and 

delivering  machines. 

17812  J.  L.  CLARK.    Carrying  and  displaying  maps,  etc.* 


Steam  Boilers  and  Fittings. 

17349    A.  KOENHAUSER.  Safety  valves  for  steam  generators. 

17302    E.  C.  HOEGEESTAEDT.    Elastic  fluid  generator.* 

17485    W.  SCHMIDT.    Steam  superheater. 

17538    G.  E.  STEWAED.    Rapid '  generation  of  steam. 

17586  THE  INGLIS  BOILEE  SYNDICATE  LTD.  and  G. 
INGLIS.    Steam  boilers. 

17697  E.  L.  JONES  and  E.  JONES.  Supplying  air  and  con- 
trolling the  supply  to  steam  boilers,  etc. 

17736  W.  P.  THOMSON  (The  M.  H.  Thompson  Manufactur- 
ing Co.,  U.S.A.).    Boiler  tube  cleaners.* 

17748    B.  F.  SCHUBERT.    Smoke  consuming  device.* 
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Toys,  Games,  and  Sport. 

17450    F.  J.  BALL.    Golf  bags,  etc. 
17454    J.  WEINER.    Improved  Noah's  Ark. 
17479    R.  BIANE.    Markers  for  card  games. 
17492    W.  W.  WAREING.  Toy. 

17519    H.   ARCHIBALD.    Combination   surprise  packet  and 

hat  containing  sweetmeats,  etc. 
17527    H.  J.  BAYLISS,  F.  PAUL,  and  J.  C.  BUCKWELL. 

Children's  toy  pails.* 
17C86    T.  McNAUGHTON.    Telescopic  stand  for  golf  bags, 

etc. 

17692    A.  STEIN  and  G.  BUSHER.  Toys.* 

17713  W.  P.  DOUGLAS.  Toys. 

17714  W.  P.  DOUGLAS.  Toys. 

17729    H.  S.  COWLEY  and  S.'  TRIER.    Folding  card  tables, 
etc. 

17746    W.  EVANS.  Games. 
17758    S.  P.  SHAW.  Puzzle. 


Tyres. 


17319  R.  DAVISON.    Unpuncturable  tyre. 

17324  J.  P.  RIGBY.    Motor  car  tyre. 

17336  T.  HART.    Pnuematic  tyres. 

17346  T.  HEARD.    Tyres  for  wheels  of  vehicles. 

17392  H.  GARNER.    Wheel  tyres. 

17401  G.  B.  DOBB.    Rubber  and  pneumatic  tyre  protector. 

17415  J.  T.  WARD.    Mechanical  resilient  pneumatic  tyre. 

17526  G.  STURGESS.    Non-skid  fabric. 

17570  S.  HOWARD.  Tyres. 

17626  F.  S.  V.  GEORGE  UAULFEILD.    Resilient  tyres. 

17704  W.  B.  DAVIES.    Spring  tyres. 

17715  H.  HARMON.    Tyre  protecting  cap.* 

17725  C.  B.   CAVE-BROWNE-CAVE.      Securing  rims  and 

tyres  to  wheels.* 

17728  H.  S.  W ATKINS.    Non-slipping  tyres  or  covers,  etc. 

17765  F.  A.  W.  BODE.    Elastic  steel  tvre. 

17788  G.  PATTERSON  and  THE  NEW  HUDSON  CYCLE 

CO.  LTD.    Repairing  cycle  tyres. 


Vehicles,   Wheels,  etc. 

17344    H.  HOLTKAMP,  A.  SCHULZ,  and  H.  HEIDEMANN. 

Vehicle  windows. 
17350    C.  KOEHL.    Vehicle  wheels.* 
17367    W.  STARLEY.    Vehicle  wheels.* 

17384    E.   DOMBRET.      Transmission   mechanism  for  motor 
vehicles.* 

17386  C.  Q.  GAJJAR.    Vehicle  wheels* 

17387  J.  A.  KAY.    Vehicle  wheels* 

17409    J.  W.   GLOVER.      Steering  gear  for  wagons  to  lie 

drawn  by  a  traction  engine,  etc. 
17463    R.  G.  POPP  and  A.  L.  DE  HOREVITZ.  Tachometer 

for  cabs,  etc.* 

17497    R.  HILL  and  P.  R.  HILL.      Motor  vehicle  steering 
gear,  etc. 

17532  R.  T.  SMITH.    Vehicle  wheels,  pulleys,  etc. 

17533  P.  W.  NOLLE.    Spring-  suspension  vehicle  wheels. 
17535    J.  DE  MAZARAKI.    Combined  vehicle  braking  and 

starting  device.* 
17562    A.  J.  BOULT  (La  Compagnie   Beige   de   Constructio  i 

d' Automobile,   Belgium).      Gear    cases    for  motor 

vehicles,  etc.* 
17572    W.  S.  WASHBURN.    Car  brakes* 

17574    C.  H.  DENT.    Driving  mechanism  for  motor  vehicles.* 
17591    J.  S.  NAPIER.    Steering  gear  for  motor  road  vehicles. 
17593    Variable   speed    and   reversing  gear  for  motor  road 
vehicles. 

17615    P.  J.  DELANY  and  Q.  P.  HARDING.  Connecting 

pump  with  pneumatic  wheel. 
17642    J.   BONNIC ART    (H.    Loubatieres*  &    Co.,  France). 

Carriage  heating  devices.* 
17647    T.  H.  WILKINS.    Vehicle  wheels. 
17652    J.  J.   VANDER  BERGH.    Spring  vehicle  supports.* 
17665    S.  E.  ALLEY.    Vehicle  wheels. 
17669    F.  W.  HOSEGOOD.    Child's  perambulators,  etc. 
17681    F.  H.  ROYCE.    Change  gear  lever  for  motor  cars. 
17683    A.  DKVEREUX  HALL.    Speed  gauge. 
17719    M.  AVON  and  G.  S.  SHOULTS.    Speed  indicator. 
17737    J.  CARRIER.    Gear  changing  devices  for  automobiles, 

etc.* 

17760  H.  A.  WARNER.    Motor  propelled  road  vehicles. 

17761  W.  W.  WIGNALL.    Hand  trucks. 
17781    F.  W.  B.  COE.    Road  vehicle  wheels. 


Wearing  Apparel. 

17351    C.  WILSON.    Dress  shield  clamp.* 
17359    O.  BAUMGARTNER.    Folding  collar,  etc.,  studs* 
17420    T.  M.  COCKRAFT.    Manufacture  of  felt  shoulder  pads. 
17422    J.  A.  GAUNT  and  JOHN  GAUNT.    Belt  frames  for 

ladies'  dresses,  etc. 
17476    W.  ROBB.    Attachable  boot  and  shoe  heels. 
17546    J.  MELLING.    Boots  and  shoes.* 
17552    T.  SPEDDING.    Heel  pads  for  boots  and  shoes. 
17580    H.  G.  MANN.  Gloves. 
17611    II.  MARLES.    Buttoning  device. 
17689    F.  SALMON.    Hose  and  sock  clip. 
17721    W.  A.  KEYS.  Neckties.* 
17723    H.  C.  WELCH.    Boots  and  shoes. 

17735    A.  R.  and  G.  W.  BONE,  and  A.  SAY.    Pressing  and 

blocking  machines  for  hats. 
17747    G.  E.  NORRIS.  Collars* 

17769    W.  JACK.    Producing  button  stitching  in  cloth  for 

wearing  apparel. 
17773    A.  F.  MALTBY.  Respirators. 

17b06    W.  ARFIVIDSON.    Lay  figures  and  dress  stands.* 
17808    F.  W.  McCOMBIE.    Fitting  for  ties,  scarves,  and  like 
neck  wear. 


Miscellaneous. 

17356  R.  McVITIC  Device  for  opening  hermetically  sealed 
cans,  canisters,  etc. 

17394    J.  A.  WALTERS.    Silent  salesman. 

17396  F.  M.  EKERT.  Composition  for  packing,  lining, 
insulating,  etc.* 

17399    S.  J.  SPENCER.    Ornamentation  of  wood,  metal,  etc. 

17406  R.  McDOUGALL.  Improved  method  of  paying  life 
insurance,  premiums,  etc. 

17411  II.  J.  II.  KING.  Automatically  controlling  the  tem- 
perature of  water  of  steeping  cisterns. 

17441    V.  GEDULD.    Manufacture  of  cardboard  boxes. 

17452    J.  NEILSON.    Regenerating  rubber  waste. 

17458  H.  H.  LAKE  (C.  S.  Bird,  U.S.A.).  Closing  and  seal- 
ing carton  and  box  caps.* 

17467    G.  F.   DANIELSON.  Whiftietrees.* 

17469  R.  O'BRYEN  &  DIESPEKEN  LTD.  Manufacture 
of  Roman  modics. 

17477    H.  LORENZ.    Acceleration  of  liquids  and  grease.* 

17500  J.  H.  MIDGLEY  and  E.  H.  PRITT.  Collapsible 
boxes,  etc. 

17503  R.  SIMPSON.  Rubber  for  rubbing  animals'  coats,  etc. 
17506    W.  LUFT.    Brush  ribbons. 

7514    T.     ROWBOTIlAMi,    S.    BOOTH,    and    R.  CLEGG. 

Dowelling  timber  for  packing  case  makers. 
17522    G.  GNIYEWSKY.      Elastic    extending    for  racking 

foaming  liquids.* 
17557    D.  MAHS  and  B.  KOCHMANN.    Weighing  contents 

of  bags,  baskets,  etc.* 
17559    H.   H.   LAKE  (Kakoo  Compagnie  Theodor  Reichardt, 

Germany).    Winnowing  and  sifting  of  pulverulent 

material. 

17575    F.  CROSSLEY.    Traps  for  ground  game,  rats,  etc. 
17583    T.  A.  COOKSON.    Beer  eiio-ines. 
17597    S.  CHADZYNSKE.    Artistic  representations,  etc.* 
17603    W.  T.  ELLISON  &  CO.  LTD.  and  S.  A.  N.  DELUCE. 

Recording  apparatus  of  turnstiles.* 
17606    J.   LEICHNER.    Sifting  machines.* 
17619    O.    TYBERG,    W.    S.    LUCKETT,    L.    LAKE,  H. 

KNIGHT,      and      F.       HERRINGTON.  Cigar 

machinery.* 
17633    W.  A.  RUPERT.    Horse  shoe  pads.* 
17656    J.   SPERILE.    Dessicating  and  pulverising  machines 

used  for  dealing  with  slaughter-house  refuse.* 

17662  W.  COCKER  and  G.  WILKINS.    Ash  receiver  and 

separator. 

17663  C.  B.  GRIFFIN.    Manufacture  of  casks  and  barrels. 

17690  C.    F.    ELDENBURG    and    A.   RENSCH.  Safety 

stirrups.* 

17691  J.  G.  BOWES.  Juu.    Hose  couplings.* 

17716  II.  N.  BAXTER.    Transmission  and  reproduction  of 

images. 

17717  H.  PRICE.    Refining  and  purifying  mdiaruhber,  etc. 
17738    A.  GREGSON.    Protectingfsheets  and  blinds. 
17745    C.  S.  MARSH.    Animal  traps. 

17753  R.  BADGER.  Rotary  hair  brushing,  shampooing,  etc., 
machines. 

17755    J.  W.  COOK.    Knot  trimmer. 

17786  R.  P.  LLOYD  and  P.  »NOEL.  Advertising  mechani- 
cally * 

17802  C.  E.  MUNCKE.  Filling  tubes  with  plastic  and  oily 
17809    F.  WHIT-GOULD,    Advertising  device. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  October  10th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

10216    TATTERSALL.    Pneumatic  dust  collectors. 

At  the  bottom  of  the  separator  of  the  usual  inverted-cone 
type  fitted  with  deflectors,  a  helical  conveyer  is  provided  to 
discharge  the  dust  when  ruth  is  rotated.    In  connection 
with  the  air  outlet  is  provided  a  filtering  medium  through 
which  the  air  is  forced  before  escaping,   and  a  rotary 
scraper  is  used  to  scrape  the  sides  of  separator. 
14838    8AMMER.     Power-driven  mowing  machines.  [Date 
applied  for  under  International    Convention,  July 
13th,  1903.] 

15469    KRUII.    Use  of  vapour  electric  conductors  in  distri- 
buting systems   for    rectifying  or    other  purposes. 
[Date  applied  lor  under  International  Convention, 
July  13th,  1903.] 
The  circuit  of  the  rectified  current  includes  an  inductance 
coil,  with  the  object  to  produce  a  continuous  excitation  of 
the  cathode.    This  is  due  to  the  fact  that  the  current  in 
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the  arc  between  tlie  cathode  and  one  of  ,lhe  provided 
anodes  is  caused,  by  the  inductance  coil,  to  lag  behind  its 
electromotive  force  and  thus  be  in  existence  at  the  time  the 
electromotive  force  betweeu  the  electrodes  rises  from  zeio. 

16630  WATSON  &  BILLETOP.  Distribution  of  the  actuating 
fluid  in  fluid  motors  such  as  those  of  direct-acting 
non-rotating  steam  pumps. 


In  order  to  avoid  any  e&cape  of  steam  the  ends  of  the 
valve  are  acted  upon  by  an  unbalanced  pressure  which 
tends  to  press  the  valve  upon  its  seat,  the  pressure  being 
considerably  reduced  when  the  valve  has  to  be  moved. 
16688    BERT.    Metal  cans. 

16757    CALDER.   Shocking  attachments  for  harvester  binders. 
16858    PETER  &  RACOSZYN.    Hair-drving  apparatus. 
16866    WILLIAM      SAGAR,      JAMES     SAGAR,  ISAAC 

INGHAM,  and  ELLIS    DUCKWORTH  LITTLE. 

Heel  plates  or  pads  for  boots,  shoes,  or  the  like. 


16842    OWEN.     Electricity     service    systems    and  junction 
boxes  therefor. 

A  junction  box  is  described  whereby  the  main  supply  and 
the  return  conductors  are  separated  and  branch  circuit 


wires  are  connected  up  with  same  on  the  different  sides  of 
the  box,  and  in  which  a  supplemental  minor  wire  is  laid 
for  use  as  an  alarm. 

16932    KRAMER.      Electro-magnetic    brakes    for  vehicle*. 

[Date  applied  for  under  International  Convention. 
August  7th,  1903.] 

Block  brake  operated  electro-magnetically,  the  elcctro- 
magLet  being  energised  by  the  current  generated  by  the 
motor  driving  the  vehicle,  when  switched  in  the  motor 


circuit.  As  the  speed  of  the  motor  decreases  gradually, 
so  does  the  energising  current,  so  that  the  position  of  the 
core  of  the  electro-magnet  varies  accordingly  to  this 
intensity  and  produces  thus  a  braking  proportionate  to  the 
rotation  of  the  wheels.  The  vehicle  comes  to  rest  entirely 
without  shock. 
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16933  KRAMER.  Air  pressure  brakes  for  vehicles.  [Date 
applied  for  under  International  Convention,  August 
7th,  1903.] 

The  object  is  to  provide  an  air-pressure  brake  in  which 
the  pressure  given  to  the  brake  blocks,  above  a  certain 
speed,  depends  on  the  rotative  velocity  of  the  wheels.  This 
automatic  effect  is  attained  in  such  a  way  that  the  triple 


valve,  which  controls  the  main  brake  pipe,  is  regulated 
by  a  device  which  acts  on  the  valve  with  a  varying  force 
tending  to  displace  the  same  in  accordance  with  the  velocity 
of  rotation  of  the  axle  tree. 

16955    FRAIPONT.     Apparatus   for   heating    by    means  of 
vaporised  hydro-carbon  oils. 

Oil  is  vaporised  in  a  series  of  retorts,  a  flame  being 
produced  underneath  each  retort.  To  assist  the  vaporisa- 
tion, superheated  steam  is  admitted  to  the  top  of  the  oil. 
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The  upper  surface  of  each  retort  is  curved  into  a  basin 
shape,  in  which  oil  may  be  burned  for  starting  the 
apparatus. 

16972  IIOWDEN  &  HASKIN.  Process  and  apparatus  for 
curing  tea  leaf,  coffee  beans,  and  analogous  vegetable 
substances. 

16978  UNDERBILL.  Means  for  reeeiviug  or  translating 
electric,  wireless,  or  like  impulses. 
The  invention  consists  in  the  combin»tion  of  mechanical 
and  electrical  devices  with  the  object  to  translate  the 
signals  received  by  wireless  transmission  into  print,  or 
re-transmit  them  to  sub-stations  by  ordinary  land  lines. 
The  main  part  of  the  system  is  the  receiving  instrument, 
which  possesses  a  selective  device,  moving  in  such  a  manner 
that  after  the  signals  composing  one  letter  are  completed 
the  device  is  again  at  its  starting' position  for  the  translation 
of  the  next  letter.  The  translation  device  makes  use  of  the 
number  of  the  impulses,  their  duration,  their  values,  and 
the  interval  between  two  impulses  following  each  other. 


16968    COOK.     Arc  lamps.      [Post-dated,    September  13th, 
1904.] 

The  current  energises  a  bobbin,  the  armature  of  which 
operates  by  means  of  intermediary  levers  a  clutch  A,  which, 


tilted  by  lever  B,  grips  the  carbon  and  lifts  it.  The  object 
of  1  lie  invention  is  simplicity  combined  with  efficient 
working. 

16996  BOEHM  (Firm  of  E.  Merck).  Manufacture  of  new 
oxycyananiido  derivatives  of  pyrimidine.  [Rights 
under  Patents,  etc.,  Act,  1901,  not  granted.] 

17012  BOULT  (United  Shoe  Machinery  Company).  Machines 
for  operating  on  welts  of  boots  and  shoes. 

17043  BHISEY.  Electric  bells,  indicators,  and  domestic 
telephones. 

17055    DICKSON.    Valve  mechanism  of  dry-gas  meters. 

A  revolving  perforated  valve  works  in  connection  with 
a  train  of  wheels  which  are  connected  to  a  recording  dial. 
To  prevent  the  valve  sticking,  a  tube  is  employed  which 
communicates  with  the  valve  inside  the  meter  so  that  it 
can  be  oiled  without  moving  any  essential  part. 

17060    YARINGITON  &  ALEXANDER.    Playing  card  holders 

and  indicators  for  use  in  card  games. 
17062    ARROWSMITH,     ARROWSMITH,     &  ARROW- 
SMITH.    Appliances  for  use  in  forming  under-cut 
recesses  in  brick  quarries,  stacks,  tiles,  and  other 
articles. 
17097    WILLS.  Furnaces. 

The  furnace  comprises  a  front  plate,  the  usual  swing  door, 
and  a  curved  blower  piece.  This  latter  carries  bearings 
for  the  tie  rods  which  jiass  through  the  furnace  bars,  and 


a  dead  plate  protects  the  ends  of  the  tie  bars.  Bearings 
are  also  arranged  to  support  a  mechanical  stoking 
apparatus. 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


379 


17069  BENSON.  Resonance  chamber  or  device  for  increasing 
and  purifying  the  volume  of  sound  applicable  for 
theatre  orchestras,  band  stands,  platforms,  and  the 
like. 

17080    MOERALL.    Magnetic  compasses. 
17098    WILLS.  Furnaces. 

The  mechanical  stopper  for  feeding  a  furnace  of  the 
underfed  type  includes  a  reciprocating  pusher  provided 


with  a  number  of  steps  on  its  upper  face.  The  pusher 
works  in  a  trough,  and  the  steps  on  its  upper  face  assist 
in  feeding,  conveying,  and  distributing  the  fuel. 

17126    JENSEN   (Krag).     Post  marking  or  stamping  and 

cancelling  or  franking  machines. 
17155    HICKOX.    Magazine  photographic  cameras. 
17180    STOLZE.    Hot-air  engines  and  the  like. 
17227    FRANK.    Portable  or  collapsible  devices  for  hanging 

drosses  and  oilier  articles  of  clothing. 
17234    BOYS  &  WILLIAMS.    Speed  gears  suitable  for  motor- 
driven  vehicles  and  the  like. 
In  the  form  of  epicyclic  shown,  provision  is  made  for 
two  or  more  forvard  speeds,  one  or  more  foot-pedalling 
speeds  forward  and  backward,  and  free-wheeling  and  free- 


engine  positions.  Means  are  also  described  for  starting  the 
engine  through  the  gear  by  foot  pedalling,  while  the 
vehicle  is  at  rest. 

17246    WADS  WORTH.      Sewer-flushing  and  road-sprinkling 
apparatus  for  street  watering-  vans  and  carts. 
HUBER.    Wading  boots. 
GRAY.    Securing  hoof  pads  to  horseshoes. 
WALKER.    Fluted  shutter  for  cabinets,  desks,  writing 

cases,  inkstands,  and  other  articles. 
RHODES.    Apparatus  for  d  veing  and  otherwise  treat- 
ing  with    liquids   wool,  "yarn,    and    other  fibrous 
material  or  the  like. 
MORISON.    Means  or  apparatus  for  cooling  water  or 
other  liquid. 

A  splash  bar  is  used  which  is  in  basis  of  rectangular 
section  and  has  its  splash  surface  wholly  convex  towards 
the  drops  of  water  or  the  liquid  falling  thereon  so  as  to 
prevent  the  accumulation  of  water  upon  such  surface  and 
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17910 
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to  facilitate  the  division  of  the  water  into  spray,  and  the 
lowest  edge  of  which  is  serrated  to  facilitate  the  division 
of  water  iuto  drops,  the  entire  surface  of  the  bar  being 
available  for  the  cooling  of  the  film  or  sheet  of  water  flowing 
over  it. 

17442    SCOTT.    Electric  controllers. 

An  automatic  circuit-breaker  is  combined  with  a  con- 
troller in  such  a  manner  that  a  cam  mounted  on  the  shaft 
of  the  controller  holds  the  switch  in  position  until  the 
motor  circuit  is  made,  and  then  leaves  it  free,  an  electro- 


magnet holding  the  switcli  in  position.  If  an  overload 
occurs  the  switch  opens  the  circuit.  The  cam  is  loosely 
mounted  in  the  case  of  shunt  motors  and  fixed1  when  series 
motors  are  employed. 

16-203    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).    Electric  motor-control  systems. 

The  invention  relates  to  the  control  of  electrical  vehicles 
when  both  direct  and  alternating-  currents  are  employed. 
The  controller  A  connects  the  two  groups  of  motors  B  in 
series  or  parallel,   and  regulates   the  resistance  of  the 


circuit;  C  is  a  reversing  switch,  whilst  D  is  a  commutating 
switch  serving  to  connect  two  divided  parts  of  each  field 
in  series  or  parallel ;  E  is  a  switch  for  connecting  the 
alternating-current  supply  to  the  motor  directly  or  throxigh 
a  transformer. 

18669    HILL.    Railway  carriage  and  similar  sash  windows. 

18771    PRITSCHAU.    Water-closet  seats. 

18860    YOUNG,    NEWTON,    CAHOON,    &  FERGUSON. 

Heating  of  singe  plates  and  calenders. 
18922    KOMATA  REEFS  GOLD  MINING  CO.  LTD.  (Brown). 

Apparatus  for  mixing  or  circulating  materials  in  a 

liquid  or  semi-liquid  state. 
18924    HUBERT  &  EDWARDS.    Automatic  or  intermittent 

flushing  tank  for  drains,  sewers,  and  the  like. 
1S990    HAROLD.    System  of  transporting,  bunkering,  load- 
ing, and  discharging  coal  and  other  cargoes,  and 

apparatus  therefor. 
19005    ANDREW.    Pneumatic,  wood-planing  machine. 
19013    BANCROFT.      Washing,    wringing,    and  mangling 

machines. 

19075    MARSHALL.      Pneumatic  piano  players,  and  music 
rolls  for  use  in  connection  therewith. 
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18204  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).  Transformers  especially  adapted 
for  use  on  electric  vehicles. 

A  transformer  compactly  const ructcd,  having'  compara- 
tively light  weight,  and  is  cooled  by  air  currents  generated 
from    the    movement    of   the   car.      A   number   of  limbs 


laminated  in  different  planes  surround  the  central  core  and 
the  winding  on  it,  forming  thus  the  return  magnetic 
circuit,  whilst  the  winding  casing  is  jrrovided  with  heat- 
radiating1  ribs  A. 

18377    BAUCHOT.    Transmission  gear  for  motor  vehicles. 

Upon  the  square  sleeve  A   is  secured  the  driven  gear 
wheel,  having  a  Hanged  tubular  extension.    To  the  flange 


of  this  extension  the  wheel  B  of  the  vehicle  is  rigidly 
secured.  Around  the  flanged  extension  is  a  bush  for  pre- 
venting the  escape  of  oil  from  I  he  case. 

18615    CARPENTIER,      Interrupters   For    ignition    coils  of 
internal-combustion  engines. 
A  duplex  interrupter,  having  the  non-magnetic  central 
pari  of  the  armature  made  flat  with   knife  edges,  con- 
stituting a  rocking  support  for  the  armature.    When  the 
latter  is  operating  in  connection  with  a  spring,  it  oscillates 


between  the  cores  of  a  double  coil  in  order  to  interrupt 
the  sparking  circuits.  In  another  modification  a  notched 
cylinder  effects  the  rocking  motion.  In  a  further  modifica- 
tion two  pivotally-operating  armatures  are  connected  by  a 
spring  and  suitably  disposed  for  oscillatory  interruption. 
19160    SI  EVERT.    Telephone  cord. 

19270    SMITH.     Apparatus    for   use    in    the    production  of 
acetylene. 

19288    SMITH.    Street  gulley  boxes    sinks,  or  traps. 
19429    BATE.    Oil  lamps.  - 

19444    ADAMS.    Filler  beds  for  sewage  or  other  purposes. 
19489    WILHELM.    Covers  for  manholes,  shafts,  and  the  like. 
19509    PORTER.    Cornet*  and  like  wind  musical  instruments. 


19065    RTTDG E-WHITW ORTH  LTD.  and  PUGH.  Combined 

driving,  free  wheel,  and  brake  mechanism  for 
velocipedes. 

The  chain  wheel  is  provided  witli  ratchet  teeth,  which 
engage  with  teeth  on  the  shell  when  running  forward,  but 


which  allow  the  hub  teeth  to  overrun  them  in  the  reverse 
direction.  A  similar  device  is  provided  on  the  outer  side 
of  the  wheel  which  forces  the  brake  into  action  through 
the  sleeve  shown. 

19477    WARWICK     MACHINERY     CO.    LTD.  (General 
Electric  Company).    Emergency  governors. 


The  turbine  is  fitted  with  a  revolving  ring  A  fitted  with 
two  spiral  springs.  Under  the  influence  of  very  high  speed, 
the  free  ends  of  the  springs  will  project  a  sufficient  distance 
to  actuate  a  steam  valve  closing  arm  B. 

19506    FLETCHER.    Wall  sockets  and  switches  for  electric 
circuits. 

This  invention  consists  of  a  base  or  cover  of  insulating 
material  and  a  hemispherical  piece  prepared  for  the  recep- 
tion of  a  two-pinned  plug,  and  arranged  to  be  rocked  and 
guided  on  the  base. 

19528    PETERS  &  RILEY.    Bond  iron  or  tie  for  walls. 
19534    MORELAND.      Collapsible    crates,    wagon  sections, 

packing  cases,  or  the  like. 
19617    HA  SWELL.     Air  lubes  for  cycle  and  other  wheels. 
19869    WELLS.    Machinery  or  apparatus  for  cleaning  metal 

eastings. 

19914    COPE.    Variable-speed  gearing   for  bicycles  and  the 
like. 

The  ring  A  is  so  mounted  that  it  can  be  moved  so  as  to 
be  eccentric  with  the  sleeve  B.  "When  they  are  concentric, 
t lie  ring  drives  the  sleeve  B  at  the  normal  speed.   The  high 


speed  is  obtained  by  free-wheel iug,  which  moves  the  sleeve 
out  of  engagement  with  the  ring,  thus  allowing  the  ring 
to  engage  with  the  teeth  C  on  sleeve  B. 
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19946 

20041 
20059 

20093 
20111 

20164 
20226 


20241 


20385 
20402 
20412 
20446 


BARR.    Devices  fov  use  in  the  process  of  washing 

bottles. 
HODGSON.    Fire  places. 

KIRBY.  BEARD.  &  CO.  LTD.  and  THOMAS  HENRY 

CARTWRIGHT.    Hair  pins. 
KEEN.  Thimbles. 

ALLIOTT    &    PA  TON.     Means   for    supporting  and 

driving  rotary  cylinders. 
AITCHISON.    Binocular  glasses. 

LOCKIE.  Self-opening  lifting  device  adapted  to 
release  bags  of  cement  when  placed  in  position  for 
pier  building  or  like  purposes. 
FRYKLIND.  Process  of  producing  ammonia  or 
ammonium  salts  from  nitrogenous  organic  substances 
containing  a  high  percentage  of  w:ater. 
PHILLIPS.    Fire  grates. 

OHMER.    Ticket  and  transfer-issuing  machines. 
SELLERS  &  SELLERS.  Machines  for  washing  clothes. 
THWAITE  A-  WARD.    Means  for  effecting  the  ignition 
of  combustible  gases  in  gas  engines. 
The  pencil  A  of  refractory  earth  is  placed  inside  a  tube 
having  a  closed  end.    Between  the  tube  and  the  cylinder 
body  of  the  engine  a  timing  gear  is  provided  which  controls 


the  admission  of  the  explosive  charge  into  the  tube,  in 
which  the  Nernst  pencil  is  firmly  fixed  and  so  disposed  that 
neithei  the  current  can  short-circuit  nor  the  gases  escape. 
The  Nernst  pencil  is  provided  with  a  platinum  coil. 

20506    WALFORD.    Carburetters  particularly  applicable  for 
use  with  internal-combustion  engines. 

The  fuel  nozzle  is  made  of  large  bore,  and  the  spraying 
end  is  adapted  to  receive  a  detachable  cap,  having  in  it 
holes  of  varying  number  or  size.  The  spraying  chamber  and 
air  intake  are  formed  of  reetang-ular  cross-section,  and  a 


&0S06/0J, 


hinged  plate  is  pivoted  in  the  air  intake,  so  that  by  varying 
the  inclination  of  this  plate  the  velocity  and  volume  of 
the  air  passing  the  jet  may  be  easily  adapted  to  the 
requirements  of  the  engine. 


2057G    PEET.    Furnaces  of  steam  generators. 

The  front  portion  of  the  generator  has  solid  bars  or 
gratings  to  support  the  fuel ;  the  second  portion  has  hollow 
firebars  containing  water,  which  is  fed  direct  from  the 


feed  pipe;  while  an  uptake  is  connected  with  the  hollow 
firebars.  The  furnace  is  provided  with  an  up  draught  in 
the  front  portion  and  a  down  draught  in  the  rear  portion. 

20715  BRITISH  THOMSON-HOTJSXON  CO.  LTD.  (General 
Electric  Company).  Insulating  edgewise-wound 
electric  coils. 

Insulation  for  a  helical  electric  conductor  comprises  a 
strip  of  insulating  material  provided  with  a  central  length- 
wise fold  and  staggered  transverse  cuts,  interposed  between 


2 
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20828 
20837 
20841 

20842 


the  turns  of  the  conductor,  thereby  permitting  the  strip 
to  conform  to  the  helical  formation  of  the  conductor  without 
buckling  or  tearing. 

20827    JUMEAUX.    Dark  slides  for  colour  photography. 
DRONSFIELD.    Wrap  reel. 
WHARTON.    Overhead  runways. 

CROSTHWAITE.    Furnaces  of  steam  toilers  and  the 
like. 

CROSTHWAITE.      Alloys  employed  in  the  manufac- 
ture of  firebars. 

The  firebars  are  made  of  an  aluminium-ferric  alloy, 
composed  ot  pig-iron,  aluminium,  and  steel  borings  in 
certain  proportions,  by  first  melting  the  pig-iron  by 
ordinary  means  and  running  it  into  a  ladle,  then  adding 
separately  thereto  the  aluminium  and  steel  borings. 

20864    BARRALET.  Geyser. 

20874  COGSWELL.  File  for  holding  bills  and  other  papers. 
20911    DUNCAN.    Hob  grates. 

20964    WARWICK     MACHINERY     CO.     LTD.  (General 
Electric  Company).    Elastic-fluid  turbines. 

The  wheel  comprises  a  main  body  portion  with  projections 
which  are  engaged  by  plates  located  on  opposite  sides  of 
the  body;    chambers  are  formed  between  the  plates  and 


the  body,  and  attaching  devices  enter  the  projections  and 
hold  the  plates  in  position,  but  permit  them  to  expand 
and  contract  independently  of  the  main  body. 
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20917  JACOBS.    Means  for  securely  fastening  children  in 

chairs,  baby  carriages,  and  like  vehicles. 

20918  LENTON.    Means  for  affixing-  postage  stamps  and  the 

like. 

20925    PENDLEBUEY.    Watch  cases. 

20950    OLIMPSON.    Ladies'  waterproof  garments. 

20965    CAROL  AN  (General  Electric  Company).  Leading-in 

conductors  for  electric  incandescent  lamps  and  the 

like. 

This  invention  relates  to  the  process  of  removing  occluded 
gas  from  a  conductor,  which  consists  in  heating  a  con- 
ductor in  a  rarefied  atmosphere  at  a  temperature  below  the 
melting-point  of  the  said  conductor  and  subsequently  cooling 
said  conductor  in  a  rarefied  atmosphere. 

20976    CLOTJSTON.    Electric  traction. 

When  the  track  rail  is  depressed  by  the  car,  a  lever  A 
acts  as  a  switch  and  connects  the  supply  conductor  to  a 
sectional  live  rail,  said  lever  having  a  projection  engaging 


with  a  detent  provided  on  the  armature  of  an  electro- 
magnet, which  is  energised  when  the  car  comes  on  to  the 
next  section,  attracting  thereby  the  armature  and  allowing 
the  lever  to  fall  into  its  inoperative  position. 

20982    PICKTHALL.    A  fly-catcher. 

CEOSTHWATTE.    Furnaces  of  locomotive  and  like 
boilers. 

NICHOLAS.    Trawl  foot  ropes. 

CAEOLAN  (General  Electric  Company).  Alternating- 
current  electric  motors. 

The  invention  relates  to  a  series  motor  of  the  commutator 
type,  and  consists  therein  that  a  distributed  field  is  provided 
with  two  sets  of  terminals  AB  and  CD,  displaced  at  an 
angle  to  the  armature's  magnetisation,  with  the  effect  that 
when  the  current  supply  is  switched  from  one  set  to  the 


21003 

21009 
21043 


other  only  the  current  between  A  D  and  C  B  are  reversed, 
whilst  that  between  A  C  and  L)  B,  producing  a  magnetisa- 
tion parallel  to  the  armature's  magnetieation,  is  kept 
unreversed.  One  winding  takes  thus  the  place  of  two 
windings  in  the  ordinary  compensated  motor  and  the  motor 
can  readily  be  reversed. 


il028    ELPHIN  STONE    &  FAST, 
instruments. 


Electrical  measuring 


A  coil  is  described  with  pivot,  pins  attached  to  its  opposite 
ends,  and,  by  means  of  a  screw  plug,  is  screwed  into  a 
socket  projecting  from  a  plate  cemented  to  the  end  of  the 
coil.    Between  the  head  of  the  screw  and  the  socket  a  plate 


If 


J 


is  clamped,  provided  with  six  bent  projections,  in  order  to 
carry  four  balancing  weights,  one  to  engage  the  inner  end 
of  a  coiled  spring  and  another  one  to  secure  connection 
with  the  moving  coil. 
21041    SPEIES  &  PETCH.    Testing  machines. 


The  machine  is  provided  with  a  mechanically-operated 
head,  and  a  ram  operated  by  steam,  hydraulic,  or  other 
fluid  pressure  which  serves  to  determine  the  strain  or  stress 
imparted  to  the  object  to  be  tested. 

21062    BENNETT  &  MASTIN.    Manufacture  of  pigments. 
21068    WAED.      Metallic  packings  for  piston  rods  and  the 
like. 


The  outer  circular  wall  of  the  divided  packing  ring  is 
provided  witli  a  number  of  internal  fins  of  diagonal  con- 
figuration which  project  inwardly  at  equal  distances  and 
mark  the  points  of  subsequent  partition. 

21075    NOEWELL.  Bakes. 

CEOOK.    Fire  plugs  and  stand  pipes. 
LEIBEAND.  Teapots. 

WHITEHOUSE  &  CANNON  IEONFOUNDEIES 
LTD.  Arrangements  for  heating  irons  applicable 
to  gas  stoves. 


21087 
21120 
21130 
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21044    WARWICK    MACHINERY     CO.     LTD.  (General 
Electric  Company).    Shaft  packings. 

A  ring  of  carbon  made  in  segments  is  arranged  around 
the  shaft,  so  that  it  engages  with  one  side  of  the  rotating 


bucket  wheel.  The  carbon  packing  is  acted  upon  by  a 
member  which  forces  it  in  an  axial  direction  so  as  to 
maintain  it  in  contact  with  the  rotating  part. 

21088  WILLIAM  WILKINS,  JOHN  OVEREND,  JOSEPH 
MARSH,  and  ISAAC  HAWTHORN.  Puddling  and 
heating  furnaces. 

A  zig-zag  flue  is  formed  in  the  end  wall  of  the  furnace 
through  which  air  is  heated  and  from  which  it  is  delivered 
into  the  firegrate  over  the  top  of  the  fuel  therein. 

21150    LISTER.    Vehicle  wheels. 

21158  BARRON.  Device  for  regulating  the  supply  of  steam 
or  other  fluid  pressure  to  engines  or  motors. 


A  portion  of  the  steam  admitted  through  the  plug  passes 
to  its  work  through  the  ports,  whilst  the  service  of  steam 
passages  leading  into  the  spiral  spring  chamber  is  auto- 
matically controlled  by  a  spring  valve. 

21163    OATES.    Siphonic  water-closets. 

21177    ARMSTRONG.    Infants'  feeding  bottles. 

21208  BRASSEUR.    Photographic  carbon  transfer  paper. 

21209  BRASSEUR.  Screen  holders  for  use  in  photography. 
21218    JOHNSON.    Uncoupling  links. 

21240    GALLIMORE  &  GALLIMORE.  Fastenings  for  corsets 

and  the  like. 
21364    BRYAN.    Boots  and  shoes. 

21368  CATT.  Machines  for  nailing  or  rivetting  boots  and 
shoes  and  for  similar  purposes. 

21416  WOOLLONS.  Fog  horns  for  use  on  board  steam 
trawlers  and  other  vessels. 

21516    PATTERSON.    Looms  for  weaving  textile  fabrics. 

21558  FRE YSSINGE  &  ROCHE.  Sterilising  and  purifying- 
water  and  other  liquids. 

21568  COWPER-COLES  and  METALS  CORPORATION 
LTD.    Production  of  metallic  strip,  wire,  or  rods. 

21588    HARMER.    Ear-rings  or  ear-studs. 


21307    JxVVALX.    Electric  energy  meter. 

The  brushes  A  consist  of  a  helical  spring,  at  the  free 
end  of  which  are  attached  several  pieces  of  silver  or 
platinum  wire  adapted  to  contact  with  the  collector.  The 


pivot  B  may  be  raised  or  lowered,  according  to  whether 
the  meter  is  disconnected  or  connected  to  the  leads,  and 
an  adjustable  magnetic  brake  is  provided  with  the  meter. 
The  combination  allows  more  regular  action,  lower  cost  of 
manufacture,  and  reduced  bulk. 
21638    JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  azo-colouring  matters  and 
of  intermediate  products  relating  thereto. 
21644    HOWATSON  &  BOBY.    Filters.  - 
21672    LAKE  (Soc.  Anon.  Le  Carbone).    Electric  batteries. 
21703    HALL  &  WRAGG.    Device  for  feeding  clay  to  sanitary 
pipe  machines. 

21771    MAXIM.    Device  for  producing  illusionary  effects. 
21840    BODE.    Floating  cranes. 

21854    PILKINGTON.    Driving  belts  for  motor  cycles,  auto- 
mobiles, and  the  like. 

The  layers  constituting  the  belt  are  perforated  through 
the  various  thicknesses,  and  are  secured  together  by  pins 
or  staples  which  are  of  a  smaller  diameter  than  the  per- 
forations, thus  allowing  of  a  limited  longitudinal  freedom 
of  movement  of  one  part  of  the  belt  with  regard  to  the 
other  which  leaves  the  belt  perfectly  flexible  and  enables 
it  to  readily  accommodate  its  shape  to  the  curve  of  the 
pulleys. 

21883    RODNEY.    Mechanism  or  apparatus  for  hanging  game, 

meat,  and  the  like. 
22151    TAYLOR    Bulkhead  doors. 

A  fixed  member  or  frame  is  secured  to  the  bulkhead, 
and  a  movable  door,  with  wedging  surfaces  on  one  of  its 
members,  and  adjustable  studs  or  pins  on  the  other 
member  to  co-operate  to  wedge  the  members  together, 


and  means  are  provided  to  operate  the  movable  member 
and  to  jog  it  into  and  out  of  its  seal  ;  an  indicator  is 
provided  when  the  above  method  is  used  to  operate  the 
doors  from  a  distance. 
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22221  WARWICK.  Alarm  clocks,  enabling  them  to  be  set 
in  the  dark  for  photographic  and  other  purposes. 

22372  SAYER.  '  Means  for  trolleys  or  vehicles  to  pick  up 
and  return  electric  current  from  and  to  conductors 
they  traverse,  and  obtain  motion. 

The  insulated  positive  conductor  is  mounted  in  a  trough 
in  the  roadway,  and  an  insulated  negative  conductor  is 


adapted  to  be  pressed  down  upon  the  trough  and  its  parts 
by  fluid  pressure  means.  Various  modifications  are 
described. 

22472    McMULLEN.    Pump  governors. 

A  coupling  provided  with  a  cut-off  valve  is  connected 
with  the  lead  pipe;    is  connected  to  cylinder,  in  which 


works  a  piston  which  actuates  a  spring-controlled  rod, 
which  actuates  the  steam  valve.  The  rod  is  provided  with 
a  movable  weight  for  adjustment. 

22693  COOP  and  COOP  &  SONS  CARRIAGE  PROPRIE- 
TORS &  UNDERTAKERS  LTD.  Horseshoes  and 
pads. 

UNDERTAKERS  LTD.    Horseshoes  and  pads. 
23045    BOLLE  (Conrad  Schmidt  &  Company).    Process  of  and 

apparatus  for  manufacturing  artificial  manure  from 

offal  and  the  like. 
23884    FARWELL.    Hydro-carbon  engines. 

The  engine  is  fitted  with  mixing  and  explosion  chambers, 
and  valves  are  arranged  to  control  the  admission  and 
exhaust  to   and  from  the  explosion  chamber,  the  valves 


being  controlled  by  a  mechanism  common  to  each,  such 
mechanism  being  adjustable  to  vary  the  time  during  which 
the  admission  valve  is  held  open. 

23893    ALLEN.    Gum-elastic  and  flexible  catheters  and  bougies. 
24671    WILLISON.    Draft  and  buffing  mechanism  for  railway 
carriages. 

24882    H  ADD  AN  (Haeussler).    Reflecting  sighting  devices  for 
firearms. 

25437    EWING.    Joints  of  stoneware  and  other  pipes. 
26118    HONEY.    Loose-leaf  binders. 
26160    ALLEN.    Folding  rocking  chair. 


26988  ALLEN.  Motor  road  vehicles  for  the  prevention  of 
side-slip. 

Underneath  the  steering  wheel  is  a  fixed  part  in  which 
the  steering  shaft  turns,  and  to  it  is  fixed  a  disc  which  is 
in  such  a  position  that  the  driver  can  grip  it  and  hold  the 
steering  wheel  fast  thereto  (which  prevents  the  slipping  of 
the  car),  or  turn  the  steering  wheel  freely  as  or  when 
required  and  whilst  the  vehicle  is  in  motion. 

27007  SPEAKER  (Firm  of  Kleiner  &  Fleischmann).  Milk 
delivery  cans  and  analogous  food  receptacles. 

27217  ESSER.  A  device  for  indicating  the  names  of  stations 
on  railway  lines  in  the  passenger  compartments  of 
railway  carriages.  [Date  applied  for  under  Inter- 
national Convention,  May  2nd,  1904.  j 

27251  MARGETTS.  Stoppering "  bottles,  jars,  and  other 
vessels. 

27608  ELIAS.  Means  for  measuring  and  discharging  liquids. 
27749    MULLER  -  BRALITZ.      Concealed  firearms  for  the 

destruction  of  birds  of  prey. 
28615    EVANS  (Neue  Gasindustrie  Ulm  G.  m.  b.  EL).  Surface 

coolers. 


The  plates  arc  so  stamped  that  a  number  of  channels  are 
formed,  the  plates  being  kept  apart  by  projections.  The 
channels  at  either  end  communicate  with  the  usual 
reservoirs.    A  number  of  modifications  are  described. 

29153  CAMPBELL.  Safety-pin  hooks  and  eyes.  [Date  applied 
for  under  International  Convention,  February  8th, 
1904.] 

29221    LUPSON.    Building  blocks. 

1905. 

23    ASIIFORD.    Tripod  stands  for  photographic  purposes. 
54    FAITOUTi:.    Elastic  tyres. 
84    MORSE.    Spray  and  water  guards  for  boats. 
415    THAIN.    Portable  curtain  canopy  for  bedsteads  and 
cots. 

748    DUNLOP  &  BELL.      Packing  devices  for  rotating 
shafts. 


The  packing  device  comprises  a  gland  formed  in  three 
sections,  made  with  flanges  so  that  they  may  be  bolted 
together,  with  packing  strips  between  them,  together  with 
adjusting  keys. 

853  JOHNSON  (Badische  Anilin  k  Soda  Fabriki.  Manu- 
facture and  production  of  a  new  compound,  and  of 
colouring  matters  therefrom. 

870  WIPPERMANN.  Mouth  protector  and  registering 
device  applicable  to  drinking  vessels. 

927    COHEN.    Cutting  of  sun-ray  skirts. 
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369  JACKSON.  Vapour  electric  apparatus  for  rectifying' 
alternating  electric  currents  and  other  purposes. 
[Date  applied  for  tinder  International  Convention, 
January  9th,  1904.] 


The  container  is  U-shaped,  two  anodes  penetrating-  in 
separate  branches  of  the  the  container,  and  being,  there- 
fore, less  subject  to  the  difficulties  due  to  arcing.  A 
suitable  form  of  introducing  the  solid  anode  into  the 
container  is  adapted. 
442    BAILEY.    Valves  for  steam  and  other  fluids. 

m 


The  double-beat  or  equilibrium  valve  comprises  a  number 
of  valve  seats,  a  flexible  diaphragm,  two  primary  valves 
fixed  on  the  valve  spindle,  and  two  secondary  valves  carried 
loose  on  the  spindle  between  the  primary  valves. 
1217    PELOUX.    Internal-combustion  motors. 
1244    IIOODLESS.      Manufacture  of  solid  steel  long-necked 
garden  hoes,  and  apparatus  therefor. 


1004    BROWN  &  GEEENWOOD.  Dynamo  electric  machines. 
A  combination  of  a  generator  with  a  motor,  one  winding 
of  the  generator  field  being  shunted  between  the  brushes, 
one  connected  in  series  to  its  armature,  when  fchs  connection 


to  the  motor  is  established,  and  another  shunted  to  the 
brushes  of  the  motor.  The  object  of  the  invention  is  a 
gradual  start  of  the  motor,  the  full  voltage  of  the  generator 
being  built  up  gradually. 

1277    HAUSLER.    Means  for  mounting  the  rings  in  watch 
pendants. 
BUSH.    Die  stocks. 

ORMOND.      Bag  spreader  for  tea-packing  machines 

and  the  like. 
LITTMANN  &  LITTMANN.    Compressed  starch. 
NEWTON  (Farbenfabriken  vorm.  F.  Bayer  &  Com- 
pany).   Manufacture  and  production  of  new  azo- 
dyestuffs  and  of  new  intermediate  products  for  use 
therein. 

GILARDONI  &  LERICHE.  Carburetters.  [Date 
applied  for  under  International  Convention,  February 
3rd,  1904.] 

The  live  force  of  the  air  current  flowing  through  the 
carburetter  is  utilised  for  actuating  a  movable  device 
adapted  to  more  or  less  completely  close  the  inlet  orifice 
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of  the  combustible  liquid.    The  control  is  thus  effected  by 
reo-ulating  the  feed  of  the  liquid,  which  is  found  to  be  a 
function  of  the  velocity  of  the  current  of  air  induced  by 
the  motor,  and  consequently  of  the  speed  of  the  latter. 
SHILLITO     (Aniline    Colour    and    Extract  Works, 
formerly   John   R.    Geigy).       Manufacture  of  azo 
colouring  matt2rs. 
HUTCHINSON.    Hide-working  machines. 
SCHIRRA.    Construction  of  walls  and  partitions  for 

firevtroof  buildings. 
ELLIS.    Rotary  heels  for  boots  and  shoes. 
WATTLES.    Sandpapering  or  like  dressing  rollers  for 
floor-dressing  machines. 
3015a  SUZUKI.    Fuel   feeding   and   stoking  apparatus  for 
furnaces.    [Date  applied  for  under  Patents  Rule  9, 
February  14th,  1905.] 
\  hopper  discharging  into  a  receiving-  chamber  is  pro- 
vided with  a  door  which  is  opened  and  closed  by  a  recipro- 
cating stoker.    The  door  is  provided   with    inclined  and 
horizontal  surfaces  whereby  the  stoker,  engaging  with  the 
horizontal  surface,  may  be  reciprocated  without  opening 
the  door,  and.  when  engaging  with  the  inclined  surface, 
permits  the  opening  of  said  door. 
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2191    WAIBL.    Water  gauges  for  steam  boilers  and  the  like. 


3351    DICK.  Golosh. 

3472    VILLIERS  &  SMITH.    Steam  generators  or  boilers 
and  their  furnaces. 
The   steam   generator  comprises   a   number   of  super- 
imposed cylindrical  shells,  approximately  horizontal,  and 
connected  together  by  pipes  or  headers.    The  two  lower 


The  water  gauge  has  two  automatic  double  cut-off  valves 
held  by  the  glass  tube  against  the  outer  valve  seats.  Ine 
valves  are  guided  by  means  of  ribs,  the  upper  one  m  a 
sleeve  screwed  into  the  upper  gauge  head. 
3074    CLAYTON  &  SHUTTLE  WORTH  LTD.  and  GAMBLE. 
Thrashing  and  winnowing  machines. 
MOYET  &  BOUVIER.    Portable  apparatus  for  lifting, 
lowering,   and    shifting  loads.      [Date   applied  tor 
under  International  Convention,  June  18th,  1J04.J 
SCHMIDT  &  DESGRAZ.    Producer-gas  furnaces. 
The  distillation  gases,  on  leaving  the  furnace  shaft  are 
passed  into  a  common  collecting  chamber,  and W  this 
chamber  all  the  gases  flowing  from  different  parts  ol  tne 


:;os|. 


shaft  become  uniformly  mixed,  and  are  heated  so  highly 
that  none  of  the  tarry  products  are  deposited  in  the  return 
feed  pipe.  Furthermore,  a  part  of  the  dust  carried  along 
With  the  gas  is  deposited  in  the  collecting  chamber. 


shells  are  traversed  by  fire  tubes.  The  furnace  is  so 
arranged  that  the  hot  gases  do  not  impinge  upon  the 
cylindrical  shells  until  they  have  passed  through  the  fire 
tubes. 

^630    COOK.    Radial  trucks  for  tramway  and  like  vehicles. 
3979    JONES.     Supporting  devices  for  electric  conductors. 

[Date  applied  for  under  International  Convention, 
March  14th,  1904.] 
The  devices  comprise  a  supporting  arm  or  bracket,  an 
insulator  supported  upon  the  upper  surface  of  said  arm  or 
bracket,  witli  adjustment  relative  thereto,  and  a  conductor 
suspended  from  a  messenger  or  supporting  wire  whicn  rests 
freely  upon  said  insulator. 

4035    FLATTER.  Envelopes. 

EYQUEM.    Apparatus  for  obtaining  constant  voltage 
from  dynamos  working  at  varying  speeds.  [Date 
applied  for  under  International  Convention,  March 
3rd,  1904.] 
BOOTHROYD.    Shaft  couplings. 
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The  usual  muff  or  sleeve  in  a  coupling  is  fitted  v nth  a 
spring  trigger  arm,  one  end  of  which  1S  formed  as  a  detent 
hook  to  engage  a  corresponding  recess  m  the  shaft  to  be 

4900OUDOWNTON.      Clip  for   holding  fountain  pens  and 
oeucils. 

5301    WORTHY.    Advertising  apparatus. 
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4581    TODD  &  WILLIAMS.    Stop  valves  and  the  like. 

A  shoulder  is  cast  with  spindle,  and  has  a  groove  in 
which  is  inserted  a  soft-m;tal  washer.  On  the  spindle  is 
a  loose  sleeve  of  hard  metal,  the  bottom  part  of  which  is 
flat  and  the  top  part  is  cone-shaped.  The  cover  is  recessed 
and  fitted  with  a  soft-metal  washer  which  is  faced  to  suit 
top  part  of  sleeve.  By  screwing  spindle  up  the  sleeve  is 
in  contact  top  and  bottom  with  the  washers,  making  a 
tight  joint. 

5311  HEATON.  Apparatus  for  delivering  measured  quanti- 
ties of  granular,  powdered,  or  pasty  substances. 

5323    ALEXANDER.    Outflow  connection  for  cisterns. 

5409  HEWITT.  Vapour  electric  apparatus.  [Date  applied 
for  under  International  Convention,  April  9th,  1904.] 

The  container  is  shaped  in  such  a  way  that  no  conduct- 
ing stream  liquid  of  the  electrode  is  possible  by  tilting  it, 
and  is  provided  with  an  exterior  conductor,  shunting  a 
part  of  the  vapour  path,  the  terminals  of  the  conductor 
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leading  into  the  container  in  order  to  make  contact  with 
the  streams  of  conducting  liquid  flowing  from  the  elec- 
trodes when  the  device  is  tilted  for  starting  the  same 
into  operation. 

5468  WILLIAMS.  Device  for  securing  children  in  mail- 
carts,  perambulators,  cots,  chairs  and  the  like. 

5650  SOC.  ANON.  D'ETUDE  ET  D'EXPLOITATION  DES 
BREVETS  A.  CASTELIN  POUR  MACHINES 
AGRICOLES  AUTOMOBILES.  Arrangement  for 
fixing  agricultural  hauling  apparatus  to  the  ground. 
[Date  applied  for  under  International  Convention, 
March  18th,  1904.] 

5653    EMERY.    Coal  separators. 

5667    EVANS.    Expansion  bolts. 

Each  of  the  members  A  and  B  is  provided  with  expanding 
devices,  expanded  by  the  other  member  when  turning  the 
bolt  for  drawing  one  member  toward  the  other.    Thus  two 


sets  of  gripping  devices  are  moved  in  engagement  with 
the  wall  of  the  bore  to  insure  an  exceedingly  firm  fasten- 
ing of  the  expansion  bolt. 

5754  EBERT.  Process  for  manufacturing  characters  for 
sign-boards  and  the  like. 

5553    RILEY  &  ROWING.    Electric  arc  lamps. 

The  solenoid  A  being  energised,  the  armature  B  is 
moved  upwards,  and  the  latter,  by  means  of  a  lever  C, 
grips  the  carbon;  the  movement  of  the  armature  relative 
to  a  sleeve  D  of  non-conducting  material  being  arrested. 


and  the  solenoid  still  acting  on  the  armature,  the  sleeve  is 
raised  and  the  carbon  with  it.  As  the  arc  is  lengthened 
this  action  diminishes,  the  carbon  descends  again,  and  so 


on,  the  feeding  being  effected  without  sensible  flickering 
of  the  light.  Solenoid  E  and  its  armature  bring  the  arc 
in  a  condition  of  balance. 

5776    NIELSEN.    High-pressure  sterilising  apparatus. 
6012    BURRELL.    Cranes  for  cargo  steamers. 
6060    LJUNGSTROM.    Cow  milkers. 

6201  FISCHER.  Folding  devices  for  envelope,  paper-bag, 
and  the  like  machines. 

6218  LEIGH  &  LEIGH.  Holding  appliances  for  use  in  con- 
nection with  string,  twine,  or  the  like. 

6235    ZAGST.    Temperature  alarm  for  liquids. 

6284  BOWLES.  Long  arm  or  pole  for  use  in  connection 
with  shop  blinds. 

6310    ROSSITER.    Heel  tips  for  boots,  shoes,  and  the  like. 

6388  BERGENDAL.  Furnaces  for  calcining  and  burning 
briquettes  of  ore  and  for  similar  purposes. 

6580    HESSER.    Devices  for  gumming  sheets  of  paper. 

6583    THIRSK.    Art  of  constructing  chimneys  or  stacks. 

6641  VINCENT.  Machine  for  manpfacturing  pneumatic 
wheel  tyres.  [Date  applied  for  under  International 
Convention,  April  12th,  1904.] 

6778    GABB.    Clinker  slices. 

The  wedge  end  of  the  slice  is  made  in  such  a  manner 
that  when  it  is  slid  on  one  face  under  the  slightly  raised 
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clinker  the  handle  is  at  a  considerable  angle  to  permit 
depression  and  levering  to  a  considerable  extent  about  the 
rear  edge  of  the  wedge  face  as  a  fulcrum, 
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6641a  VINCENT.    Apparatus  for  setting  the  clinching  beads 
in  a  pneumatic  tyre.    [Date  applied  for  under  Inter- 
national Convention,  April  12th,  1904.    Date  applied 
for  under  Patents  Rule,  March  29th,  1905.' 
J  A  ECKEL.    Drain  conduits.    [Date  applied  for  under 

International   Convention,  September  30th,  1904.] 
BOLLING.    Process  for  producing  shaped   blocks  of 

silicium  or  boron  carbide. 
BARTON.    Chimney   pot-cowl   or  ventilator   for  pre- 
venting down  draught. 
PORDES.    Lighter  for  pipes,  cigars,  and  other  articles. 
CAFF ARO  &  BRACCO.  Gasmeters. 
IKYVTN.      Alarms   particularly  adapted   for  scaring 

birds  and  the  like. 
SMALL.    Combined  engine  and  generator. 
HOLKEN.    Process  for  improving  paper  yarn. 
TITTERINGTON.    Wheels  of  vehicles. 
DUCELLTER.    Conducting  foundation  work  and  mason 
work  under  water.    [Date  applied  for  under  Inter- 
national Convention,  April  :30th,  1904.] 
JOSEPH.    Mattresses,  overlays,  cushions,  couches,  and 
other  stuffed  or  cushioned  articles  or  goods. 
7637    GRIFFITHS.    Stockless  and  other  anchors. 

The  invention  has  primarily  for  its  object  and  effect  to 
obviate  the  effect  of  the  twisting  of  cables,  by  which  the 
anchors  are  held,  so  that  in  case  of  such  twisting  taking 
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place  the  hold  of  the  anchor  with  the  bottom  is  not  dis- 
turbed nor  strained;  and  also  to  provide  strong  and 
effective  construction  of  anchor. 

7666  HASTINGS.  Seamless  combination  ferrules  and  bolsters 
for  knives,  forks,  and  the  like.  [Date  applied  for 
under  International  Convention,  July  1st,  1904.] 

8659  SIEMENS  BROS.  &  CO.  LTD.  (Siemens-Schukertwerke, 
G.  m.  b.  H.).  Means  for  protecting  electric  tele- 
graph lines  against  the  influencing  action  of  alter- 
nating current  lines  situated  in  the  neighbourhood 
thereof. 

The  telegraph  lines  are  protected  against  the  influencing 
action  of  alternating  currents  of  high  voltage,  carried  by 
lines  situated  in  the  neighbourhood,  in  such  a  way  that 
condensers  of  large  capacity  are  inserted  between  the  said 
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lines  and  the  earth  at  each  operating  station.  Where  a 
condenser  is  placed,  a  pressure  node  is  produced,  and  a  sort 
of  wave-spreading  of  the  pressure  takes  place  all  over  the 
line.  Owing  to  this  invention  no  cables  need  replace  the 
disturbed  lines. 


7723    LARSSON.      Apparatus  for  charging  cartridges  for 
rifles  and  the  like.    [Date  applied  for  under  Inter- 
national Convention,  April  13th,  1904.] 
SHUTT  &  SHUTT.    Safety  device  for  shaft  cages  of 
mines. 

HEIDE  (Borden's  Condensed  Milk  Co.).  Wrapping 
machines. 

BLANCK.      Finishing  machine  for  textile  and  like 
fabrics. 

LYALL.    Table  bell  or  gong. 

MOWER.    Junctio.i  for  branches  of  air  conduits  and 
the  like. 

PASLEY  &  FANNIN.    Tubular  adjustable  douche  bag 
or  can  holder. 
KAMPFE.  Razors. 

HEWITT.    Vapour  electric  apparatus.    [Date  applied 
for  under  International  Convention,  May  13th,  1904.'- 

The  apparatus  possesses  one  or  more  anodes  and  several 
cathodes,  the  latter  being  provided  with  a  platinum  or 
other  projecting  element  capable  of  forming  a  meniscus  or 
of  being  wetted  by  the  material  of  the  cathode  in  order  to 
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fix  the  point  at  which  the  current  enters  said  cathode,  and 
thus  maintain  divided  circuits  in  the  apparatus.  Separate 
circuits  may  by  this  invention  be  operated  by  a  single 
apparatus. 

9048  KEANE.  Dividers  for  plotting  a  ship's  position  on  a 
chart. 

9059  CIE.  FRANCA  ISE  DE  VOITURES  ELECTRO- 
MOBILES.  Automobile  vehicles.  [Date  applied  for 
under  International  Convention,  April  29th,  1904.] 

A  suitable  engine  drives  a  generator,  the  current  of  which 
drives  a  motor,  which  in  turn  drives  the  rear  axle  of  the 
vehicle  by  the  medium  of  differential  gear  and  bevel 
pinion,  Cardan  joints  being  employed  for  the  coupling  of 
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the  different  mentioned  parts.  When  a  greater  speed  is 
desired  a  magnetic  clutch  A  effects  the  direct  connection 
of  the  engine  to  the  rear  axle  without  the  intermediary 
of  the  venerator  and  electric  motor. 
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9086  YORK.  Apparatus  for  use  in  lasting  boots  and  shoes. 
9120    FREY.      Thermal  electric  switches  for  incandescent 

electric  lamps.    [Date  applied  for  under  International 

Convention,  August  3rd,  1904.] 

A  switch  for  automatically  and  alternately  lighting  incan- 
descent   lamps    for   effective   illumination,    comprising  a 


wire  coil  surrounding  a  bow  of  stripes  of  materials  which 
are  unequally  expanded  by  heat.  The  current  passing 
through  the  coil  and  the  bow,  the  latter  is  drawn  asunder, 
and  the  circuit  is  interrupted  by  a  contact  screw. 

9289    HEIMLICH.    Cash  plate. 

9323    CARPENTIER.      Apparatus  for  changing  sensitised 
photographic  films.    [Date  applied  for  under  Inter- 
national Convention,  May  25th,  1904.] 
9656    GRIESE.    Processes  for  the  preparation  of  metaiodin- 
orthooxy-quinolinana-sulfonic  acid  readily  soluble  in 
the  stomach,  and  to  medicaments  or  internal  dis- 
infectants containing  the  same. 
9806    PETRIE.    Apparatus  for  developing  and  fixing  photo- 
graphic plates.  [Date  applied  for  under  International 
Convention,  May  10th,  1904.] 
10709    THOMPSON  (Ges  fur  drahtlose  Telegraphie  m.  b.  EL). 
Receiver  connectio.is  for  wireless  telegraphy. 
An  electric  detector  is  inserted  directly  in  the  receiving 
circuit,  and  connected  by  known  circuit  arrangements  to 
a  telephone;  another  suitable  detector  acting  on  a  record- 
ing instrument  (Morse)  is  connected  to  the  aerial  through 
a  transformer  with  a  loose  coupling.    The  maximal  flow 
of  energy  through  the  aerial  is  obtained  by  tuning  the 


circuit  of  the  electrolytic  detector  with  the  aerial  by  means 
of  variable  self-induction  and  condensers,  the  sound  in  the 
telephone  reaching  thereby  a  maximum  ;  the  tuning  of  the 
circuit  of  the  other  detector  is  obtained  by  loosening  the 
coupling.  The  tuning  i,  so  exact  that  it  may  be  employed 
to  determine  the  frequency  of  the  transmitter. 


9948    HERMANSEN.      Regenerators   for  retort  and  other 
furnaces. 

10043    HO  WORTH  (Firm  Schelling  &  Staubli).    Devices  for 

holding  knotting  threads  in  looms. 
10111    BERGER.    Insulation  of  electric  conductors.  [Date 

applied   for  under    International    Convention,  May 

14th,  1904.] 

10184    HARDE.    Indexes,  directories,  and  the  like. 

10390    COLN-MUSENER  BERGWERKS-ACTIEN-VEREIN. 

Manufacturj  of  seamless  hollow  bodies.  [Date  applied 
for  under  International  Convention,  May  31st,  1904.] 

10848    METHFESSEL.    Wind  motors. 

10929  STILES.  Bolt  or  fastening  for  doors,  windows,  or  the 
like. 

10947  SAUERBREY.  Vacuum  evaporators,  with  heating 
and  evaporation  in  separate  chambers  or  compart- 
ments. 

11078    VEREINIGTE    DAMPFTURBINEN    G.    m.    b.  H. 

Manufacture  of  nozzles  for  elastic  fluid  turbines. 

[Date  applied  for  under  International  Convention, 

May  27th,  1904.] 
11151    GATES  &  FRANK.    Form  of  combination  cigarette  or 

cigar  box  or  case,  with  receptacle  for  matches  or 

mouthpieces. 

11400a  ROBERTSON.    Means  for  adjusting  the  pull  of  sport- 
ing guns  or  rifles.    [Date  applied  for  under  Patents 
Rule  9,  May  31st,  1905.] 
11527    ALBERT.    Method  of  producing  matrices  and  print- 
ing blocks. 
11531    PEARSON.  Radiators. 

Movable  brackets  are  attached  to  ordinary  direct  heating 
radiators,  and  so  doing  away  with  the  necessity  of  either 
making  special  radiators  to  which  baffle  plates  are  to  be 


attached  or  inserting  longitudinal  bolts  to  support  the 
plates;  it  also  enables  the  plates  to  be  suspended  at  any 
height  from  the  floor. 

11568  ANDERSEN.  Aft  steering-wheel  screw-gear  for  ships' 
rudders.  [Date  applied  for  under  International 
Convention,  June  7th,  1904.] 

One  or  both  of  the  rods  connecting  the  rudder  head  to 
the  guide  nets  consists  of  two  relatively  removable  parts, 
which  may  be  fastened  to  each  other  by  a  binding  screw, 
one  of  the  parts  being  connected  to  the  rudder  head  and 
the  other  to  the  guide  nut. 

11692    TIMMS.    Car  couplings. 


The  object  of  the  invention  is  to  provide  an  improved 
means  of  car  coupling  which  permits  its  use  with  shackle 
and  hook,  and  enables  it  to  be  used  to  lock  with  a  similar 
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coupler  or  with  a  hook,  whichever  the  adjacent  car  is 
provided  with.  .  Another  object  is  to  hold  and  secure  one 
end  of  the  shackle  vertically  within  the  head  of  the  auto- 
matic coupler. 

11054  SCHWABE.  Lay  and  shuttle  mechanism  for  power 
looms.  [Date  applied  for  under  International  Con- 
vention, June  8th,  1904.] 

12101    FISHER  &  WIDDOWS.    School  desks. 

12246  MOORE.    Sheets  of  embossed  fibrous  material  and  the 

method  of  making  the  same.  [Date  applied  for 
under  International  Convention,  June  23rd,  1904.] 

12247  MOORE.    Apparatus  for  forming  designs  on  opposite 

surfaces  of  a  sheet  of  fibrous  material.  [Date  applied 
for  under  International  Convention,  February  25th, 
1905.] 

12259    LIENHARD.    Copying  machines. 
12309    HEDTFELD.    Lifting  jacks. 


CI 


Two  worms  are  provided  on  a  spindle  A,  mounted  on  a 
casing,  and  engage  with  upper  and  lower  looth  racks  to 
move  the  latter  in  opposite  directions  when  rotated. 

12441    GUN  YON  (Duplex  Printing  Press  Co.).  Web-feeding 
roll. 

12470    HENNEN.  Horseshoes. 

12681    DAVIS  and  SIEBE,  GORMAN  k  CO.  LTD.  Valves 
for  diving  apparatus  and  apparatus  for  working  in 
irrespirable  gases. 
13084    JACKSON.       Controllers    for    single-phase  induction 
motors.    [Date  applied  for  under  International  Con- 
vention, June  30th,  1904.] 
A  controller  is    connected    to    an  electro-magnetically- 
operated  switch,  which  is  inserted  in  both  the  main  and 
the  auxiliary  winding  circuit  of  the  motor  in  such  a  way 
that  it  can  be  initially  energised  so  as  to  close  the  switch 
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only  when  the  auxiliary  starting  winding  is  in  circuit, 
but  will  maintain  the  switch  closed  when  the  auxiliary 
circuit  is  broken  so  long  as  circuit  is  supplied  to  the  main 
winding  The  motor  can  consequently  never  be  started 
as  from  the  right  starting  position  of  the  controller. 


12749  SADORUS.  Rotary  engines.  [Date  applied  for  under 
International  Convention,  September  13th,  1904.] 

13243    GIRARD.    Cages  for  transporting  pigeons. 

13276  BARRASFORD.  Shower  of  spray  producing  apparatus 
for  baths. 

13593  DEUTSCH-OESTERREICHISCHE  MANNESMANN- 
ROHREN-WERKE.  Steam  boilers.  [Date  applied 
for  under  International  Convention,  May  12th,  1905.] 

13680  IMRAY  (Colts  Patent  Fire  Arms  Manufacturing  Co.). 
Locks  or  firing  mechanisms  of  fire  arms. 

11214  KJELLIN.  Electric  furnaces.  [Date  applied  for  under 
International  Convention,  July  11th,  1904.] 

The  object  of  the  invention  is  to  avoid  the  heating  of  the 
induction  coil,  the  insulation  of  which  may  be  damaged. 
The  annular  furnace  chamber  surrounds  an  iron  core  and 
its  induction  coil,  jackets  for  cooling  means  being  provided 
between  the  furnace  chamber  and  the  coil.  The  jackets 
possess  at  least  one  interruption  of  non-conducting  material 
in  order  to  avoid  induced  currents  in  it. 

14221    THOMPSON  (Ges.  fur  drahtlose  Telegraphic  G.  M.  b. 

H.).  Means  for  producing  current  or  radiations  for 
a  transportable  wireless  transmitter  station. 

The  masts  can  be  taken  apart  or  folded.  The  aerial  is 
formed  of  two  flat  capacity  areas  contained  between  the 
upper  ends  and  the  feet  of  the  masts,  and  formed  of  wires, 


motor  bicycle.  Earth  con- 
The  station  is  easily  trans- 


tlie  middle  of  the  two  areas  being  connected  to  each  other 
by   a   vertical   wire    through    the   telegraphic  apparatus. 
The  dynamo  is  driven  by  a 
nection  may  be  dispensed  with 
portable. 

14557    HELLER.  Padlocks. 

14761    JUSTICE  (United  States  Fibre  Stopper  Co.).  Stoppers 
for  bottles  and  the  like. 


Complete    Specifications    open    to    Public  Inspection 
before  Acceptance  undsr  the  Patents  Act,  1901. 

1904. 

25597    KLINGE.    Cases  or  holders  for  railway  or  like  tickets. 
1905. 

6986    MERRILL.    Combined  strainer  and  valve. 

11441  ELEKTRIZITATS  AKT.-GES.  VOBM.  W.  LA  II- 
MEYER  &  CO.  Device  for  limiting  the  speed  of 
compensated  single-phase  alternate  current  motors. 

11926  LIEBER.  Method  of  making  radium  and  radium 
surfaces. 

13361    SCHULZ.    Water-tube  boilers. 
13789    RHODES.    Piston-rod  packing. 

13952    SOC.  SCHMID  FRERES.    Process  and  apparatus  for 

ungumming  bleaching,  and  dyeing  silk. 
14330    RICHARDSON.    Method  of  brazing  metals. 
14868    BUSCHEMEYER.    Vacuum  pau. 
15061    KNUDSEN.    Steering  gear  for  vehicles. 
15163    GRIFFEN.    Trick  house. 
15200    MUZZY.    Cash  registers. 
152  47    SCHAAP.    Brazing  metals. 
15250    SCHNEIBLE.  Brewing. 

15329    LANGEN.    Apparatus  for  printing  or  impressing  types. 

15374  BUFF-HEDINGER.    Mechanical  musical  instruments. 

15375  TIMM.  Process  for  dissolving  solid  fluxes  in  fluid  slag. 
15384  HESS.  Elevator  or  conveyor  apparatus  for  buildings. 
15443    ROUSSAT.    Two-stroke  explosion  engines. 

15534    TRIER.    Means  for  cutting  stone  and  the  like. 
15593    GELIUS.    Blades  for  stone  saws 

15596    AKTIEBOLAGET  SEPARATOR.    Gearing  devices. 
15729    OLSSON.      Controlling  mechanism  for  the  valves  of 
pipe-organs  and  the  like. 
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The  switches  can  be  worked  either  by  hand  or  by  means 
of  chains   and   chain  wheel  gearing   or  automatically, 


Fig.  8.— 40,000- volts  Transmission  Line 


Fig.  9.— The  Sub-station  at  Nembro. 

when  an  electro-magnet  is  energised,  throwing  over  a 
weighted  lever,  and  thus  disengaging  the  switches.  The 


Wurtz  arresters,  it  will  be  seen,  consist  of  a  number  of 
porcelain  blocks,  made  up  into  sections  of  sufficient  size 


Fio.  10.—  50CNkw.  Transformer  in  Sub-station 


Fio.  11.— View  in  Transformer  Station  at  Nembro,  showing  Switchboards  for 
500-volt  Feeders. 
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for  pioper  connection  with  the  mains  before  they  leave  the 
building  through. holes  in  the  wall,  a  thick  glass  tube  being 
provided  for  the  purpose. 

The  transmission  line  to  Messrs.  Crespi's  cotton  mills 
consists  of  three  bare  copper  wires  of  6'5  mm.  diameter  each, 
mounted  on  Delta  insulators,  which  were  specially  designed 
for  the  installation  at  the  Hennsdorf  factories.  These 
insulators  are  fixed  on  wooden  poles  and  cross  arms,  single 
poles  being  the  general  rule,  but  where  there  are  long- 
spans  or  sharp  bends  two  poles  are  employed  (fig.  8).  The 
maximum  loss  on  line  is  calculated  to  be  5  per  cent  when 
the  whole  1,000  H.P.  is  being  transmitted. 

The  Nembro  transforming  station  receives  the  current 
at  38,000  volts  pressure,  and  the  Crespi  factories  are  close 
at  hand.  This  station  has  two  three-phase  500  kw.  trans- 
formers (tig.  10),  similar  to  those  at  the  Gromo  station, 
the  ratio  of  reduction  being  from  38,000  to  500  volts. 
The  current  passes  through  the  lightning  arresters  to  the 
high-pressure  busbars,  and  emerges  from  the  transformers 
to  feed  the  low-pressure  busbars  at  500  volts,  for  distri- 
bution to  the  different  parts  of  the  Crespi  works  where 
the  motor-driven  machines  are  placed.  Fig.  11  shows 
the  controlling  apparatus  at  the  sub-station,  the  two 
regulators  being  placed  on  either  side  of  the  main  switches 
and  fuses. 

As  regards  the  general  efficiency  of  the  plant  at  the 
generating  station,  we  may  state  that  for  the  generators 
the  makers  guaranteed  93  per  cent  at  full  load  and  89'5 
per  cent  at  half  load.  The  transformers  on  full  non- 
inductive  load  were  guaranteed  at  97  per  cent,  with  a 
pressure  drop  of  f  of  1  per  cent. 

We  understand  that  this  power  plant  has  given  highly 
satisfactory  results  since  it  started  regular  work  about  six 
weeks  ago,  and  is  a  very  creditable  installation,  particu- 
larly in  view  of  the  excessively  high  voltage  adopted. 


GAS   PRODUCER   POWER  PLANTS* 

By  Samuel  S.  Wyer. 

The  fact  that  gas-producer  power  plants  have  received  so  little 
attention  in  America  maybe  attributed  to  five  conditions:  (1) 
Ignorance  and  prejudice;  (2)  newness  of  work;  (3)  inadaptability 
of  gas  engines;  (4)  fuel  economy  not  imperative;  (5)  smoke 
nuisance  not  given  attention. 

Newness  of  Work. — The  manufacture  of  producer  gas 
is  an  old  process,  and  gas  engines  have  been  developed  to  a  very 
high  stage  of  mechanical  efficiency,  hence  there  is  no  valid 
reason  why  such  installations  should  be  regarded  as  experi- 
mental. 

The  Winchester  Repeating  Arms  Company,  at  its  plant  in 
New  Haven,  Conn.,  has  a  Loo  nis-Pettibone  gas-producer  plant, 
built  primarily  to  furnish  gas  for  fuel  purposes  (such  as  for 
annealing  ovens,  furnaces,  etc.) ;  a  100  horse  power  Westing- 
house  gas  engine  was  installed  some  time  ago,  and  later  three 
direct-connected  units,  each  of  175  horse  power,  have  been 
ordered.  At  the  present  time  this  example  is  one  of  the  best 
instances  in  America  of  an  industrial  producer-gas  plant  where 
gas  is  furnished,  both  for  fuel  and  for  power. 

Inadaptability  <>f  Gas  Engines. — No  gas-producer  power 
plant  can  be  successful  unless  the  gas  engine  is  adapted  to 
suit  the  particular  gas  available  for  its  use.  On  the  authority 
of  Westinghouse,  Church,  Kerr,  and  Company  an  engine,  which 
will  develop  100  horse  power  with  natural  gas,  will  give  only 
about  80  horse  power  with  producer  gas — a  loss  of  20  per  cent. 
With  a  200  horse  power  engine,  this  loss  would  be  about  15  per 
cent,  and  with  sizes  above  300  horse  power  it  would  be  about  10 
per  cent.  Hence,  the  obvious  necessity  of  designing  the  engine 
to  suit  tor  the  particular  fuel  it  is  to  use.  Several  failures  have 
been  made  by  neglecting  this  important  jjoint. 

Fuel  Economy  has  not  been,  Imperative. — Most  of  the  plants 
installed  are  in  remote  regions  where  the  cost  of  fuel  is  high , 
hence  the  high  economy  of  the  gas-producer  plant  was  necessarily 
a  feature  that  commended  itself. 

Smoke  Nuisance. — As  soon  as  regulations  concerning  the 
smoke  nuisance  are  enforced,  the  gas  producer  industry  will 
receive  a  new  impetus  on  account  of  the  easy  solution  that  the 
gas-producer  plant  offers  for  this  trouble. 


"Abstract  of  a  paper  read  before  the  American  Institute  of  Mining  Engineers, 
February,  1905. 


General  Data. 
The  following  data  relative  to  the  design,  operation,  and  main- 
tenance of  gas-producer  plants  are  given  to  shown  their  advan- 
tages. 

1.  Solution  of  Smoke  Problem. — A  good  gas  producer,  from  the 
very  nature  of  its  construction  and  operation,  does  not  allow 
the  smoke  to  escape  into  the  atmosphere;  hence  the  gas  producer 
itself  presents  a  practical  solution  for  the  elimination  of  the 
smoke  nuisance.  The  non-requirement  of  a  chimney  means  a 
large  saving  in  the  first  cost  and  in  the  maintenance  of  a 
power  plant, and  is  an  additional  advantage  in  plants  where  the 
aesthetic  features  of  the  design  are  of  importance,  for  instance,  in 
the  case  of  a  municipal  power  plant. 

2.  Labour. — The  cost  of  labour  required  to  operate  a  gas-pro- 
ducer plant  is  about  the  same  as  that  required  in  a  steam  plant 
of  similar  size.  However,  during  the  time  that  a  gas  producer 
plant  is  idle,  it  requires  less  attention  than  dees  a  steam  boiler. 

In  the  case  of  a  municipal  pumping  station,  the  labour 
required  to  operate  the  producer-gas  plant  would  be  one-half  that 
of  a  similar  steam  plant,  the  gas  plant  being  operated  as  follows  : 
The  gas  producers  to  use  coal  for  suplying  the  gas  to  orjerate  a 
three-cylinder  vertical  gas  engine  direct-connected  to  a  triplex 
double-acting  power  pump.  In  this  case  the  usual  fire  engine 
will  be  dispensed  with,  and,  should  a  fire  occur,  the  requisite 
pressure  will  be  obtained  by  pumping  directly  into  the  system. 
For  ordinary  domestic  supply,  the  pump  will  deliver  the  water 
into  a  water  tower,  from  which  the  mains  receive  the  supply  as 
needed.  In  every  case  the  maximum  quantity  of  water  required 
during  a  fire  is  much  larger  than  the  average  domestic  con- 
sumption; hence  the  pump  must  be  designed  for  this  maximum 
quantity.  As  a  result,  the  working  of  the  pump  at  its  full 
capacity  for  6  out  of  24  hours  would  furnish  enough  water  for 
the  daily  domestic  consumption;  the  pump  would  usually  be 
operated  from  7  to  10  a.m.  and  from  3  to  6  p.m. 

A  gas  holder  of  sufficient  capacity  to  run  the  pump  for  30 
minutes  is  to  be  filled  before  the  producers  are  closed  down. 

Compressed  air  is  to  be  used  to  start  the  engine,  which  may 
be  put  into  motion  simply  by  moving  a  lever. 

With  regard  to  the  skill  required,  a  producer-gas  power  plant 
does  not  require  any  greater  skilled  labour  than  does  a  steam 
plant  of  similar  size;  however,  in  some  cases,  it  may  require 
time  for  men,  trained  to  handle  steam  apparatus,  to  become 
accustomed  to  gas  engines  and  gas  producers. 

3.  Cost  of  I nstallatioa.--Two  well-known  engineering  concerns 
give  the  following  data :  "  The  cost  of  gas-power  plants, 
including  gas-generating  plant  and  gas  engines,  up  to  501)  horse 
power,  is  about  25  per  cent  higher  than  the  cost  of  a  steam  plant 
of  similar  size.  Large  plants,  from  1,000  horse  power  upwards, 
cost  about  the  same  as  a  first-class  steam  plant  of  similar  size." 

4.  Cost  of  Bepairs. — The  cost  of  repairs  on  a  gas-producer 
plant  will  not  exceed  that  of  a  boiler  plant. 

5.  Use  of  Cheap  Fuels. — In  order  that  a  gas-producer  plant 
shall  be  commercially  successful,  it  must  be  able  to  make,  from 
a  low-priced  fuel,  gas  that  is  sufficiently  clean  for  use  in  an 
engine.  Bituminous  slack  is  usually  the  iowest-priced  fuel  to  be 
had;  however,  anthracite  culm,  or  even  wood,  may  be  cheaper 
in  some  localities.  In  all  cases  the  percentage  of  sulphur  must 
be  low  if  the  gas  is  to  be  used  in  a  gas  engine. 

Frequently,  the  use  of  a  mechanically-washed  coal  will  be 
economical. 

6.  Scrubbing  the  Gas. — The  only  reliable  way  to  remove  tar  and 
other  hydrocarbons  from  gas  made  from  soft  coal  is  to  have  the 
producer  so  arranged  that  the  gas  comes  in  close  contact  with  an 
incandescent  mass  of  carbon.  No  mechanical  means  has  yet  been 
found  to  be  successful,  although  several  forms  of  centrifugal 
apparatus  have  been  tried.  For  the  removal  of  fine  dust 
particles,  however,  centrifugal  fans  have  proved  very  sat'sfattory. 

7.  Fuel  Economy  during  Honrs  of  Idleness. — The  stand-by  loss 
of  heat  is  very  small,  being  limited  to  radiation  only;  a  gas 
producer  is  tightly  closed  during  the  time  it  is  not  making  gas, 
and  the  entrance  of  air  is  thereby  prevented.  This  feature  is 
a  marked  advantage  over  a  steam  boiler  under  similar  conditions. 

8.  Time  Enquired  to  Start  Producers. — Even  after  a  producer 
has  been  idle  for  several  hours,  it  may  be  started  and  can  be 
working  at  its  full  capacity  within  15  minutes.  A  gas  holder 
is  generally  used  in  connection  with  the  producer,  from  which 
a  supply  of  gas  can  be  taken  to  start  the  gas  engine  instantly 
and  keep  it  in  operation  until  the  gas  producers  are  making  gas. 

9.  Time  Required  to  Stop  a  Gas  Producer. — A  gas  producer 
may  he  stopped  instantly  by  simply  shutting  off  the  supply  of  air 
and  steam. 

10.  Composition  of  the  Gas. — The  gas  from  the  gas  producer  is 
quite  uniform  in  composition,  and  as  it  usually  passes  first  to  a 
holder  before  reaching  the  gas  engine,  it  becomes  thoroughly 
diffused,  thus  insuring  a  still  greater  uniformity. 

11.  Thermal  Efficiency. — The  thermal  efficiency  of  gas  pro- 
ducers is  generally  about  80  per  cent,  and  in  some  eases  it  is  even 
higher  than  this  value. 

12.  Automatic  Feeding. — It  is  much  easier  to  use  an  automatic 
feeding  device  on  a  gas  producer  than  on  a  steam  boiler,  because 
all  producers  are  placed  vertically,  and  the  fuel  can  be  dropped 
into  position  by  gravity.    The  use  of  an  automatic  feed  always 


September  8,  1905J 


THE    PRACTICAL  ENGINEER. 


393 


decreases  labour  and  ensures  more  uniformity  in  the  composition 
ot  the  gas  produced. 

13.  hate  of  Gasification. — The  rate  of  gasification  in  a  gas 
producer  is  relative  to  the  character  of  the  coal  used.  The 
oest  rate  determined  by  experience  is  12  Lb.  of  coal  per  square 
foot  of  grate  area  per  hour  .although  some  makers  have  advised 
as  high  as  20  lb.  ot  coal.  Experience  has  also  demonstrated  that 
too  rapid  driving  opens  a  wiae  door  for  the  admission  of  adverse 
gasifying  conditions. 

14.  Poking  the  Gas  Producer. — The  amount  and  frequency  of 
poking  a  gas  producer  will  depend  on  the  nature  of  the  fuel  and 
the  design  ot  the  producer.  The  mechanical  agitation  of  the 
fuel  bed  (as  in  the  Kitson  and  Fraser  and  Talbot  producers) 
eliminates  poking  entirely.  In  using  bituminous  coals,  the 
difficulties  ot  clinker  formations  are  augmented  by  the  production 
of  coke. 

15.  Calorific  Value  of  Producer  Gas. — The  calorific  value  of 
producer  gas  varies  from  125  to  150  B.T.U.  per  cubic  foot. 

16.  Economy. — -The  generation  of  one  brake  horse  power  per 
hour  with  from  1  to  125  lb.  of  coal  or  3  lb.  of  wood,  is  very 
common  produeer-gas  power  plant  practice  at  the  present  time, 
and  the  gas  contains  at  least  80  per  cent  of  the  heat  energy 
resident  in  the  fuel. 

17.  No  Loss  from  Condensation. — A  very  important  advantage 
of  the  producer-gas  installation  is  that  the  gas  does  not  condense 
or  lose  power  on  its  way  to  the  gas  engine.  On  the  contrary,  the 
cooler  the  gas  the  tetter  it  is  for  the  engine.  With  steam,  the 
condensation  is  considerable. 

18.  Leakage  of  Gas. — It  is  easy  to  prevent  leakage  of  gas  from 
the  piping,  owing  to  the  low  pressure  of  the  gas  (about  2  in.  of 
water);  whereas,  with  steam,  there  is  often  much  loss  and 
inconvenience  on  this  account. 

19.  Saving  in  Shafting. — By  using  isolated  engines,  a  large 
saving  in  shafting  may  be  made  in  many  cases.  It  is  not  possible 
to  do  this  in  steam  plants  and  still  maintain  a  good  economy. 

20.  Floor  S pace. — The  floor  space  required  for  gas  holders,  gas 
producers,  and  auxiliary  apparatus  is  about  the  same  as  that 
required  in  a  steam  plant  ;  the  holder,  however,  need  not  be 
placed  adjacent  to  the  producers,  but  at  any  other  convenient 
place. 

21.  Control  of  Operation. — A  gas-producer  plant  is  under 
much  better  control  than  the  average  steam  plant,  because  in 
the  gas  producers  the  air-supply  rate  of  gasification,  as  well  as 
the  fuel  supply,  can  be  regulated  more  easily. 

22.  Storing  of  Heat  Energy. — One  of  the  most  potent  advan- 
tages of  the  gas  producer  plant  compared  with  the  steam  plant 
is  the  ability  of  the  former  to  store  the  heat  energy  in  a  holder, 
where  it  may  be  drawn  upon  for  immediate  use.  In  this  way 
irregularities  and  fluctuations  of  load  need  not  effect  the 
regularity  of  the  action  of  the  gas  producer.  This  condition 
means  an  economy  of  operation  and  convenience  of  use  that  are 
impossible  with  any  steam  plant. 

23.  Dual  Use  of  Gas. — Another  important  advantage  of  the 
gas-producer  power  plant  is  that,  in  many  cases,  the  gas  may  be 
used  both  for  power  and  for  metallurgical  purposes,  the  same 
pipes  being  used  to  supply  engines  and  furnaces. 

24.  Economy  of  Water.— In  many  cases  it  is  a  serious  matter  to 
secure  a  sufficient  supply  of  water  for  a  steam  plant,  and  some- 
times, even  with  an  adequate  supply,  the  quality  of  the  water  is 
such  that  it  is  entirely  unfit  for  use  in  a  steam  boiler.  One  of 
the  most  annoying  difficulties  of  many  steam  plants  is  the 
trouble  caused  by  the  corrosion  and  subsequent  cleansing  of  the 
boilers,  together  with  the  maintenance  of  feed-water  purifiers. 

The  gas-producer  power  plant  forms  an  almost  ideal  solution 
for  the  problem  of  water-supply.  With  a  producer  in  normal 
condition,  the  consumption  of  water  will  not  exceed  2  lb.  per 
brake  horse-power  hour.  The  water  used  in  cooling  the  gases 
in  the  scrubber  may  be  cooled  in  a  simple  tower  and  used 
repeatedly. 

25.  Operating  Isolated  Machines. — There  is  no  difficulty  in 
piping  the  gas  for  several  thousand  feet  in  order  to  reach  an 
engine  that  drives  an  isolated  machine. 

26.  Iiange  of  Sizes. — Standard  gas  producers  now  range  from 
a  few  horse  power  to  more  than  500  horse  power  in  size. 

_  27.  Danger  from  Explosion. — There  is  less  danger  of  explosion 
in  a  gas-producer  plant  than  there  is  in  connection  with  a  steam 
plant,  moreover,  should  an  explosion  occur,  it  would  be  much 
less  violent  and  destructive  tha'n  that  of  a  steam  boiler. 

28.  Location  of  Producer  Plant. — If  desired,  the  gas-producer 
plant  may  be  placed  near  the  fuel  supply,  which,  in  many  cases, 
would  reduce  the  expense  of  transportation,  the  gas  being  piped 
to  the  gas  engines  or  furnaces  where  it  is  to  be  used.  This 
arrangement,  which  is  impossible  with  a  steam  plant,  means  a 
decided  saving  in  favour  of  the  gas-producer  installation. 

2!).  Future  Field  for  Gas  Producers. — The  preceding  para- 
graphs show  the  many  strong  advantages  of  the  gas  producer  as 
a  power  generator;  the  large  number  now  in  successful  operation 
shows  that  the  experimental  stage  has  been  passed,  and  that 
I  hey  have  become  a  formidable  competitor  of  the  steam  boiler. 
I  he  time  is  not  far  distant  when  gas-producer  locomotives  for 
railroad  service,  gas-producer  portable  engines,  and  gas-producer 
power  plants  for  marine  service  will  be  in  common  use. 


THE  NEW  FOUNDRY  AND  PATTERN  DEPART- 
MENTS OF  THE  B.  F.  STURTEVANT  CO. 

The  new  foundry  and  pattern  departments  of  the  B.  F. 
Sturtevant  Company  are  located  at  Hyde  Park,  Mass., 
about  nine  miles  from  Boston,  where  an  abundance  of 
skilled  labour  is  always  available.  They  replace  the  old 
plant  at  Jamaica  Plain,  Mass.  The  site  selected  is 
admirably  adapted  for  the  requirements.  The  track  of 
land  contains  over  15  acres,  and  has  a  frontage  of  1,300  ft. 
along-  the  freight  yard  tracks  of  the  New  York,  New 
Haven,  and  Hartford  Railroad,  near  its  station  at  Readville. 

The  plant  comprises  a  commodious  four-storey  office 
building,  45  ft.  by  129  ft.;  a  three-storey  building,  80  ft. 
by  500  ft.,  devoted  to  the  manufacture  of  blowers,  heaters, 
and  galvanised  ironwork;  a  building  80ft.  by  290ft.,  of 
the  same  height,  on  the  first  floor  of  which  all  engines  will 
be  tested,  stored,  and  shipped,  while  the  other  floors  will 
be  utilised  by  the  electrical  department;  a  general  machine 
shop,  measuring  120  ft.  by  500  ft.,  with  40  ft.  side  galleries, 
devoted  principally  to  the  building  of  engines ;  a  forge 
shop,  40  ft.  by  400  ft. ;  a  two-storey  building,  of  the  same 
floor  area,  devoted  to  lockers,  washing,  and  sanitary 
facilities  for  the  employees ;  a  pattern  and  storage  building, 
80  ft.  by  150  ft.;  a  foundry,  170  ft.  by  390  ft.;  a  power 
house,  80  ft.  square,  with  detached  fire  and  service  pump 
house.  Numerous  spur  tracks  permit  of  ready  handling 
of  incoming  and  outgoing  freight,  while  a  complete  system 
of  industrial  railways  connects  all  departments.  The 
industrial  system  is  equipped  with  12  lb.  T  rails,  laid  24  in. 
o-auge  on  centres. 
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Giound  Plan  of  the  New  Foundry  of  the  Sturtevant  Co. 

The  foundry  and  pattern  departments  were  the  first  to 
be  put  in  operation  prior  to  the  removal  of  the  entire 
plant  from  Jamaica  Plain.  The  foundry  consists  essentially 
of  two  long  craneways,  each  39  ft.  wide,  a  centre  bent  of 
the  same  width,  and  side  floors  30  ft.  wide.  The  brass 
foundry,  core  room,  and  wash  room  are  located  at  one 
end ;  the  charging  floor  at  one  side,  nearly  midway  of  the 
length ;  and  the  cleaning  room  at  the  other  end.  The 
craneways  are  designed  for  20-ton  electric  travelling  cranes. 
The  western  side  of  the  foundry  is  given  up  to  bench  and 
small  floor  moulding,  the  bench  moulders'  floors  being- 
separated  at  the  bench  ends  by  wooden  partitions.  The 
floor  between  the  craneways  is  supplied  with  a  series  of 
1^-ton  small  travelling  cranes  of  about  10  ft.  span,  equipped 
with  Sturtevant  electric  hoists.  All  materials  are  received 
from  a  track  which  runs  along  one  side  of  the  foundry, 
and  are  delivered  through  wall  openings  to  the  bins,  which 
fill  a  portion  of  the  side  wing  adjacent  to  the  cupolas.  An 
ingenious  system  of  charging  has  been  devised,  under  which 
the  charging  cars  pass  at  floor  level  in  front  of  the  bins, 
are  there  loaded  with  the  requisite  amounts,  weighed,  and 
passed  to  the  elevator,  where  they  are  raised  to  the 
charging  floor.  As  each  car  is  unloaded  it  is  pushed 
forward  and  started  down  an  incline,  whence  it  passes 
back  in  a  direction  opposite  to  that  traversed  while  being 
loaded  on  the  floor  beneath.  A  novel  apparatus  gradually 
brings  it  to  a  standstill  while  yet  upon  the  incline,  and 
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then  releases  it,  so  that  it  may,  by  its  own  weight,  toll 
on  to  an  elevator,  which  is  automatically  tripped,  and 
descends  to  the  ground  floor  level.  Here  it  is  removed  by 
one  of  the  loading  men,  and  the  elevator  returns  to  its 
place  above,  ready  to  ieceive  another  load. 

The  cupolas  are  two  in  number,  of  Whiting  make,  5b'  in. 
by  72  in.  Two  Sturtevant  blowers,  driven  respectively  by 
a  30  H. P.  and  a  10  H.P.  belted  Sturtevant  motor,  are 
supported  upon  the  charging  platform.  The  entire 
transportation  equipment,  including  tracks,  turntables, 
cars,  trucks,  etc.,  was  built  by-  the  Sturtevant  Company. 

The  brass  foundry,  located  at  one  corner  of  the  main 
building,  is  provided  with  four  crucible  furnaces  and  a 
special  form  of  reverberatory  furnace  for  the  melting  of 
babbitt  or  similar  soft  metals. 

In  the  middle  of  the  end  of  the  foundry  is  the  core  room. 
The  ovens  are  six  in  number.  An  overhead  travelling- 
crane  serves  these  latter  ovens.  At  the  other  end  of  the 
foundry  is  the  cleaning  room,  through  which  run  the 
longitudinal  tracks  from  each  main  aisle  of  the  foundry. 
Adjacent  to  the  cleaning  room  is  the  pickle  room.  A 
pneumatic  travelling  crane  serves  this  room. 

The  pattern  building  is  divided  midway  of  its  length  by 
fire  walls.  One  half  of  the  building  is  devoted  to  the 
pattern  and  flask  making  rooms,  while  the  other  half  is 
utilised  for  pattern  storage. 

A  temporary  power  plant  is  established  in  the  foundry. 
This  comprises  a  locomotive  boiler  and  two  79  kw. 
generators,  driven  by  two  horizontal  engines,  which  furnish 
current  at  220  volts,  all  of  Sturtevant  manufacture. 

Naturally,  the  entire  plant  is  heated  and  ventilated  by 
the  Sturtevant  system. 


EITHER-SIDE  BRAKES. 


The  need  of  a  simple  and  effective  either-side  brake  for 
railway  wagons  has  long  been  generally  recognised  by  the 
great  railway  companies,  and  quite  recently  Colonel  Yorke, 
of  the  Board  of  Trade,  and  representative  officials  from 
the  various  trunk-line  railways,  witnessed  trials  at  Liverpool 


brake  rigging  is  retained.  The  operation  of  hand  levers 
is  the  same  as  in  all  existing  independent  brakes.  By 
simply  lowering  and  raising  the  hand-lever  block  pressure 
is  controlled ;  whilst  to  bring  the  vehicle  to  a  standstill 
the  lever  is  pressed  down  hard,  and  automatically  remains 
in  that  position  until  released.  The  hand  levers,  when  in 
the  "  off "  position,  are  supported  so  as  .to  resist  direct 
downward  pressure,  but  when  slightly  lifted,  and  then 
depressed,  the  brake  is  applied  with  any  desired  degree 
of  force,  and  remains  in  position.  The  brake  levers  are 
arranged  either  "  cross  corners "  or  "  right  hand  both 
sides,"  and  do  not  in  any  way  interfere  with  the  working 
of  bottom  doors.  One  special  feature  of  this  brake  is  that 
it  is  especially  adapted  for  braking  not  only  the  ordinary 
10-ton  wagons,  but  also  the  20-ton  and  30-ton  high- 
capacity  steel  wragons.  The  inventor  is  now  perfecting  a 
working  model — quarter  size — on  which  to  demonstrate  the 
efficiency  of  the  brake  to  persons  interested. 


BRITISH  ASSOCIATION  AT  JOHANNESBURG. 

Engineering  Section. 
The  engineering  section  of  the  British  Association  held 
their  opening  meeting  at  Johannesburg  on  August  29th, 
when  Colonel  Sir  C.  Scott  Moncrieff  gave  his  presidential 
address.  It  is  only  possible  from  the  space  at  our  disposal 
to  touch  on  the  chief  points  of  the  address,  and  we  are 
indebted  to  the  Times  for  this  information.  Colonel 
Moncrieff  dwelt  more  particularly  upon  the  science  of 
irrigation,  this  subject  having  occupied  much  of  his 
professional  time  in  India,  Europe,  Central  Asia,  and 
Egypt.  He  indicated  how  the  engineer  had  been  dependent 
on  the  labours  of  followers  of  the  older  sciences ;  such  as 
astronomy,  geology,  chemistry,  botany,  and,  above  all,  that 
most  severe  of  all  pure  and  noble  sciences — the  science  of 
numbers  and  dimensions,  of  lines  and  curves  and  spaces, 
of  surfaces  and  solids — the  science  of  mathematics. 

Primitive  Means  op  Irrigation. 
As  from  the  earliest  times,  so  now  do  the  Egyptians 
raise   water    some    15ft.   or   16ft.    with   a  "shadoof," 
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of  several  devices,  none  of  which,  however,  fully  met  the 
difficulty  of  exercising  gradual  pressure  on  the  brake  blocks. 
A  Darlington  engineer  (Mr.  J.  Noble,  of  Brook  Terrace) 
has  just  provisionally  protected  a  brake  which,  whilst 
complying  with  all  the  Railway  Clearing  House  conditions, 
differs  in  action  from  the  majority  of  brakes,  inasmuch  as 
the  brake-block  pressure  may  be  gradual,  and  to  relieve 
that  pressure  it  is  not  necessary  to  take  the  brake  entirely 
off,  as  is  the  case  in  most  either-side  brakes.  The  new 
mechanism  is  readily  affixed  to  existing  wagons,  is  safe 
and  easily  operated,  and  the  major  portion  of  the  existing 


consisting  of  a  long  pole,  with  a  bucket  at  one  end.  Each 
of  these  contrivances  is  only  sufficient  to  keep  watered 
about  four  acres  of  land.  Other  methods  employed  by 
natives  in  Northern  India  were  described. 

Pumps  ano  Winomills. 
These  were  the  primitive  means  adopted  in  the  East 
for  water  lifting.  Latterly,  however,  Egypt,  with  its  cotton 
and  sugar-cane  crops,  were  using  to  a  large  extent  steam- 
driven  centrifugal  pumps.  Wind  power  in  the  United 
States  was  of  little  use  unless  the  velocity  exceeded  six 
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miles  per  hour.  With  a  reservoir  from  5  to  15  acres 
could  be  irrigated  by  a  windmill,  but  without  only  about 
three  acres. 

Artesian  Wells. 
In  the  State  of  California  there  were  said  to  be  8,097 
artesian  wells  of  a  mean  depth  of  210  ft.,  discharging  12 
cubic  feet  per  second.  Thirteen  acres  per  well  was  a  large 
out-turn.  The  French  had  bored  more  than  800  artesian 
wells  in  Algeria,  with  a  mean  depth  of  142  ft.,  and  they 
were  said  to  irrigate  .HI, 1)00  acres  scattered  over  a  large 
area.  In  India  about  1.3,000,000  acres,  or  30  per  cent  of 
the  whole  annual  irrigation,  was  effected  by  wells. 

Canal  Irrigation. 
Irrigation  on  a  large  scale  was  best  effected  by  diverting 
water  from  a  river  or  lake  into  an  artificial  channel,  and 
thence  on  to  the  fields.  If  the  water  surface  of  a  river  had 
a  slope  of  2  ft.  per  mile,  and  a  canal  be  drawn  from  it  with 
a  surface  slope  of  1  ft.  per  mile,  it  is  evident  that  at  the 
end  of  a  mile  the  water  in  the  canal  will  be  1  ft.  higher 
than  that  in  the  river ;  and  if  the  water  in  the  river  is 
10  ft.  below  the  plain,  at  the  end  of  10  miles  the  water 
in  the  canal  will  be  flush  with  the  plain,  and  henceforth 
Irrigation  can  be  effected  by  simple  gravitation. 

Water  Storage. 
With  rice  irrigation  in  India  it  was  found  that  a  million 
cubic  feet  of  water  sufficed  for  six  to  eight  acres.  For  wheat 
about  one-third  this  quantity  was  enough.  Storage  is  inva- 
riably done  by  throwing  a  dam  across  the  bed  of  a  river  or 
a  valley,  and  ponding  up  the  water  behind  it.  The  limits 
of  the  height  of  a  dam  were  from  about  150  ft.  to  15  ft. 
Evaporation  was  in  proportion  to  the  area  of  the  surface. 
In  India  there  are  many  thousands  of  reservoirs,  from  the 
great  artificial  lakes  of  5,000  or  6,000  millions  of  cubic 
feet  to  the  village  tank,  holding  less  than  a  million.  There 
were  few  of  which  the  dam  exceeds  80ft.  in  height,  and 
such  were  nearly  always  built  of  masonry  or  concrete. 

Italian  Irrigation. 
Every  variety  of  condition  was  to  be  found  in  Piedmont 
and  Lombardy.  The  river  Po  is  fed  by  rain  and  snow. 
It  carries  with  it  a  considerable  fertilising  matter.  From  the 
left  hunk ,  below  Turin,  the  Cavour  Canal  takes  its  rise, 
cutting  right  across  the  whole  drainage  of  the  country. 
It  has  a  full-supply  discharge  of  3,800  Cubic  feet  per 
second  ;  Inn  in  summer  the  discharge  does  not  exceed  2,200 
cubic  feet  per  second. 

Irrigation  in  India. 

In  India  irrigation  is  carried  out  on  the  largest  scale. 
The  Ganges,  the  Jumna,  and  the  great  rivers  of  the 
Punjab  had  all  been  largely  utilised  for  feeding  irrigation 
canals.  The  greatest  of  these,  derived  from  the  river 
Chenab,  and  discharging  from  10,500  to  3,000  cubic  feet 
per  second,  was  begun  in  1889,  to  water  an  entirely 
desert  and  unpopulated  tract  of  nearly  2,000,000  acres. 
The  Ganges  Canal  had  a  length  of  about  9,900  miles.  It 
was  supplemented  in  1878  by  a  lower  canal,  and  the  two 
together  now  irrigated  1,700,000  acres  annually. 

In  Southern  India  there  were  three  great  rivers,  dis- 
charging into  the  Bay  of  Bengal.  Dams  had  been  built 
across  the  apex  of  their  deltas,  from  which  canals  had  been 
drawn.  A  bold  and  successful  piece  of  irrigation  engineering 
was  carried  out  a  few  years  ago  in  South  India.  The 
Pel  iyar  took  its  rise  in  the  Ghats,  and  descends  to  the 
sea  mi  the  west  coast.  A  dam  had  been  built  across  its 
course,  and  a  tunnel  had  been  made  through  the  mountains, 
enabling  the  reservoir  to  be  discharged  into  a  system  of 
canals  to  the  east,  where  there  was  a.  vast  plain  much  in 
need  of  water. 

In  the  State  of  Mysore  there  were  about  three  reservoirs 
to  every  four  square  miles.  At  Mari  Kanave  a  masonry 
dam  ]±2  ft.  high  is  being:  built.    The  reservoir  will  contain 


30,000  million  cubic  feet  of  water,  but  it  was  not  considered 
that  it  would  fill  more  than  once  in  30  years. 

Irrigation  in  Egypt. 
Sir  Scott  Moncrieff  then  went  on  to  describe  the  early 
state  of  irrigation  in  Egypt,  and  the  changes  effected  since 
the  occupation  by  the  British  in  1883,  mentioning  the 
building  of  the  great  Assuan  Dam,  the  general  particulars 
of  which -are  now  common  knowledge. 

Drainage. 

In  the  great  irrigation  systems  no  attention  was  for  a 
long  time  paid  to  drainage.  Along  with  the  irrigation 
channel  should  be  constructed  the  drainage  channel.  The 
two  should  be  kept  carefully  apart.  In  the  last  twenty 
years  many  hundred  miles  of  drains  have  been  excavated 
in  Egypt. 

Irrigation  in  America. 

It  is  to  America  that  we  naturally  look  for  rapid  progress 
and  bold  engineering.  In  the  Western  States  of  America 
there  is  a  rainfall  of  less  than  20  in.  per  annum,  the 
consequence  of  which  is  a  very  rapid  development  of 
irrigation  works.  The  land  in  the  Western  States  would 
sell  from  10s.  to  £1  per  acre  if  unirrigated.  With  irriga- 
tion the  same  land  would  fetch  £8  10s.  per  acre.  The 
Idaho  Company's  canal  discharged  2,585  cubic  feet,  the 
Turlook  Canal  in  California  1,500  cubic  feet,  and  the  North 
Colorado  Canal  2,-100  cubic  feet  per  second.  These  canals 
had  all  been  constructed  by  corporations  or  societies,  in 
no  case  by  Government.  On  an  average  it  had  cost  about 
32s.  per  acre  to  bring  the  water  on  to  the  land,  and  a 
water  rate  was  charged  of  from  £'2  8s.  to  £1  per  acre, 
the  farmer  paying  in  addition  a  rate  of  from  2s.  to  Ids. 
per  acre  annually  for  maintenance.  Distributary  channels 
of  less  than  5  ft.  wide  cost  less  than  £100;  up  to  10  ft. 
wide  about  £150  per  mile. 

The  Introduction  of  Irrigation  into  a  Country. 

Before  entering  on  any  large  project  for  irrigation,  it 
should  be  considered  what  would  be  the  effect  of  pouring 
water  on  the  soil,  for  it  would  not  always  be  an  unmixed 
benefit.  In  all  cases  it  would  be  of  the  first  importance 
to  establish  by  law  the  principle  that  all  rivers  or  streams 
above  a  certain  size  became  national  property,  to  be  utilised 
for  the  good  of  the  nation.  The  great  Cavour  Canal  in 
Piedmont  was  constructed  by  a  syndicate  of  English  and 
French  capitalists,  to  whom  the  Government  gave  a  con- 
cession in  18G2.  Circumstances  to  which  the  author  did 
not  allude  ruined  this  company,  and  the  Government,  who 
had  already  acquired  possession  of  many  other  irrigation 
works  in  Piedmont,  took  over  the  whole  Cavour  Canal  in 
1874,  a  property  valued  at  above  four  millions  sterling. 
The  recently  constructed  VTiloresi  Canal  in  Lombardy 
belonged  to  a  company,  to  whom  the  Government  had  given 
large  concessions.  This  company  sold  its  water  wholesale 
to  four  districts,  each  having  its  own  secondary  canal. 
These  districts  again  retailed  the  water  to  groups  of 
fa  rmers. 

Government  Control. 
Where  a  high  spirit  of  honour  prevailed,  he  did  not  see 
why  syndicates  of  farmers  should  not  construct  and  main- 
tain a  good  system  of  irrigation.  Nevertheless,  he 
believed  it  was  better  that  Government  should  take  the  ini- 
tiative in  laying  out  and  constructing  canals  and  secondary 
channels  at  least.  A  recent  American  author,  Mr.  James 
Dix  Schuyler,  had  put  on  record:  "That  storage  reservoirs 
are  a  necessary  anil  indispensable  adjunct  to  irrigation 
development,  as  well  as  to  the  utilisation  of  power,  requires 
no  argument  to  prove.  That  they  will  become  more  and 
more  necessary  to  our  Western  civilisation  is  equally  sure 
and  certain  ;  but  the  signs  of  the  times  seem  to  point  to 
the  inevitable  necessity  of  Governmental  control  in  their 
construction,  ownership,  and  admiuist  ration."  This 
opinion,  the  author  said,  should  not  be  disregarded.  Sir 
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W.  Willcocks  had  truly  remarked :  "  If  private  enterprise 
cannot  succeed  in  irrigation  works  of  magnitude  in 
America,  it  will  surely  not  succeed  in  any  other  country 
in  this  world." 

GOVERNING  OF  GAS  AND  OIL  ENGINES. 

The  Merits  of  the  Several  Systems. 

The  governing  of  gas  and  oil  engines  is  effected  hy  one  of 
the  following  methods:  — 

(ri)  Reducing  gas  or  oil  only,  and  thus  increasing  the 
ratio  of  air  to  gas. 

(b)  Reducing  air  and  gas  in  the  same  proportion. 

(c)  Completely  cutting  off  gas  for  one  or  more  suction 

strokes. 

(d)  Retarding  ignition ;  charge  not  fired  until  piston  has 

moved  some  distance  on  its  stroke. 

Method  (a)  is  economical,  as  it  gives  full  compression 
at  all  loads  ;  but  at  light  loads,  with  a  weak  charge,  mis- 
firing is  very  liable  to  occur,  particularly  with  tube 
ignition.  Mechanically,  this  is  the  most  simple  method, 
as  the  governor  operates  one  valve — on  the  gas  or  oil 
supply  pipe — only,  and  is  direct  connected  to  it.  This 
method  is  only  suitable  where  the  variations  of  load  are 
small,  for  economy  at  all  loads.  If  the  engine  is  required 
to  work  at  full  load  only  occasionally,  then  the  proportions 
of  air  and  gas  may  be  adjusted  to  give  the  best  result  at 
normal  load,  in  which  case  the  fuel  consumption  per  I.H.P. 
at  full  load  would  probably  be  rather  higher,  as  there  would 
then  be  insufficient  air  to  ensure  the  complete  combustion 
of  the  increased  amount  of  gas. 

Method  (b)  is  not  economical  at  light  loads,  as  the 
compression  is  reduced  ;  this  loss  of  compression  is  also 
liable  to  cause  mis-firing  with  tube  ignition,  but  is  of 
no  consequence  with  electric  ignition,  as  the  spark  will 
ignite  even  if  the  charge  is  only  at  atmospheric  pressure.  If 
the  oil  is  pumped  direct  into  the  vaporiser,  the  governor 
must  control  two  valves — one  on  the  oil  supply  and  one 
on  the  air  supply.  With  petrol  (light  oil)  the  oil  nozzle 
projects  into  an  enlarged  part  of  the  air  pipe,  and  the  flow 
is  induced  by  the  current  of  air  in  a  similar  manner  to  a 
lifting  injector.  The  disadvantage  of  this  is  that  at  full 
load  the  proportion  of  petrol  vapour  is  too  large  if 
governing  is  by  throttling  the  air  only  or  reducing  the  lift 
of  the  cylinder  admission  valve.  Gas  and  heavy  oil 
engines  are  to  some  extent  under  the  same  disadvantage 
when  a  combined  fuel  and  air  valve  is  used,  and  to  obtain 
the  same  proportion  of  air  and  gas  at  all  loads  it  is 
necessary  that  the  air  and  fuel  should  be  controlled 
independently.  With  petrol  motors,  if  the  amount  of 
petrol  drawn  through  the  nozzle  were  in  direct  proportion 
to  the  velocity  of  the  air,  then  the  mixture  would  be  of 
the  same  strength  at  all  loads,  but  it  increases  at  a  much 
greater  rate  than  the  air  velocity.  In  several  types  the 
full-load  velocity  of  the  air  passing  the  nozzle  is  reduced 
by  automatically  enlarging  the  section  of  the  air  passage 
surrounding  the  nozzle,  or  by  diverting  part  of  the  air 
through  a  by-pass,  in  both  cases  the  total  amount  of  air 
being  regulated  by  a  throttle  valve.  The  drawback  to  this 
method  of  governing  is  the  low  economy  at  light  loads, 
due  to  the  low  compression.  If  the  clearance  space  could 
be  reduced  for  light  loads  so  as  to  give  the  same  com- 
pression as  at  full  load,  then  the  fuel  consumption  per 
I.H.P.  would  probably  be  about  the  same  under  all  loads, 
and  might  even  be  rather  less  at  light  loads,  as  the 
expansion  would  be  more  complete.  With  an  engine 
having  several  cylinders  this  method  of  governing  may  be 
used  with  advantage,  if  the  governor  acts  on  one  cylinder 
only  at  first,  and  does  not  act  on  the  second  until  it  has 
cut  out  the  first,  completely.  This  would  improve  the 
economy  under  light  loads.  For  instance,  a  two-cylinder 
engine  would  consume  the  same  fuel  per  I.H.P,  at  half  load 
as  at  full  load,  as  only  one  cylinder  would  lie  working. 


but  with  full  compression  the  consumption  per  B.H.P. 
would,  of  course,  be  more.  The  disadvantage  of  this  is 
that  a  cylinder  cut  out  would  get  cool,  and  on  its  being 
put  in  again  for  an  increase  of  load  the  first  few  power 
strokes  would  do  very  little,  as  the  cylinder  would  absorb 
the  heat.  It  would  also  not  be  applicable  to  those  heavy 
oil  engines  depending  on  the  heat  of  explosion  to  keep  the 
vaporiser  hot.  In  most  cases  the  cutting  out  of  a  cylinder 
would  not  affect  the  working  of  the  engine,  provided  the 
same  circulating  water  passed  through  all  the  cylinders, 
as  the  idle  cylinder  would  then  be  kept  fairly  hot  by  the 
water. 

Method  (c) — "  hit  and  miss  " — is  used  on  the  majority  of 
gas  and  heavy  oil  engines.  It  is  economical,  as  it  gives 
full  compression  at  all  loads.  The  proportion  of  air  to  gas 
or  oil  is  never  altered,  and  as  the  compression  and  strength 
of  charge  are  always  the  same,  there  is  little  chance  of 
mis-firing  with  either  tube  or  electric  ignition.  The 
strength  of  the  impulses  is  never  varied,  the  engine  being 
governed  by  reducing  the  number  of  impulses.  This 
causes  a  fluctuation  of  speed  periodically  when  at  light 
loads,  as  the  engine  has  to  run  so  long  without  an  impulse. 
For  instance,  a  single-cylinder  engine  normally  runs  two 
revolutions  on  one  impulse;  then  at  quarter  power 
(indicated)  it  would  have  to  run  eight  revolutions  on  one 
impulse.  This  makes  governing  of  this  kind  unsuitable 
when  extreme  regularity  of  speed  is  required.  The  missing 
of  impulses  is  usually  effected  by  holding  open  the  exhaust 
valve  so  that  the  automatic  suction  valve  does  not  act; 
when  oil  is  pumped  direct  into  the  vaporiser,  a  valve  is 
necessary  on  the  oil  supply  ;  when  mechanically-worked 
suction  valves  are  used  the  fuel  must  be  cut  off,  and  it  is 
preferable  to  cut  off  the  air  supply  also,  so  as  to  avoid 
cooling  the  cylinder  by  drawing  in  cold  air.  When  tube 
ignition  is  used  this  is  the,  most  reliable  method  of 
governing,  and  as  it  is  economical  it  is  suitable  in  all 
cases  where  regularity  of  speed  is  not  important. 

Method  (d)  is  the  least  economical,  as  the  same  amount 
of  fuel  is  used  at  all  loads.  Its  use  is  practically  confined 
to  car  motors,  where  it  operates  only  at  high  speeds — to 
prevent  the  engine  going  too  fast  when  it  is  unloaded. 
Thus  acting  only  occasionally,  its  wastefulness  is  of  little 
consequence.    It  is  used  only  with  electric  ignition. 


METHOD  OF  TESTING  LUBRICATING  OILS. 


It  is  instructive  to  note  the  interest  taken  by  many  consuls 
in  engineering  matters  emanating  from  the  country  with 
which  they  are  connected.  The  United  States  Consular 
Report,  Eibenstock,  Germany,  contains  the  following;' 
description  of  an  apparatus  for  testing  the  relative  value 
of  lubricating  oils. 

Lubricants  are  employed  to  prevent  contact  and  minimise 
friction  between  rubbing  surfaces,  especially  revolving 
mechanical  parts.  They  thus  lessen  heating,  waste  of 
power,  and  wear.  To  prevent  direct  contact  the  lubricant 
must  be  sufficiently  viscous  to  withstand  the  pressure  on 
the  bearings.  The  temperature  is  naturally  higher  at  the 
points  where  oil  is  most  needed,  and  with  increasing 
temperature  the  viscosity  of  most  oils  diminishes  very 
rapidly.  Different  oils  have  also  widely  differing  internal 
frictional  resistances,  which  are  greatly  affected  by  the 
temperature  and  velocity  of  the  rubbing  surfaces.  Internal 
friction  resistance  increases  the  amount  of  heat  generated 
hy  the  friction  in  the  bearings ;  hence  oils  with  minimal 
internal  frictional  resistance  should  be  chosen.  These 
considerations  show  the  importance  of  testing  lubricating 
oils  with  regard  to  both  their  viscosity  at  particular 
temperatures  and  their  internal  frictional  resistance  at 
particular  temperatures  and  velocities. 

In  some  cases  the  thickness  of  the  oil  is  the  more 
important,  factor ;  in  others  the  internal  frictional 
resistance.    In  the  few  main  bearings  of  large  machinery 
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less  importance  attaches  to  the  internal  frictional  resistance 
than  to  the  requisite  viscosity  of  the  lubricant  at  the 
highest  temperature  likely  to  occur,  so  that  a  sufficiently 
thick  supporting  layer  between  the  rubbing  surfaces  will 
be  maintained  in  spite  of  the  high  pressure  on  the  bearings  ; 
for  in  this  case  the  loss  by  friction  is  of  little  moment  in 
comparison  with  the  total  output  of  power.  In  other  cases, 
however,  where  the  losses  due  to  friction  in  the  bearings 
constitute  a  large  proportion  of  the  entire  power  consumed, 
as,  for  example,  where  extensive  shafts  drive  numerous 
small  machines,  any  slight  addition  to  the  frictional  resist- 
ance at  each  bearing  surface  has  a  marked  influence  upon 
the  total  consumption  of  power.  This,  of  course,  affects 
the  economy  of  working,  and  in  such  cases  an  oil  should 
be  chosen  which  minimises  the  frictional  resistance. 

i  n  r 


Fin.  1. 

For  the  purpose  of  determining  these  two  characteristic 
physical  properties  the  Gebruder  Korting  Electrical  Co. 
Limited,  Berlin,  have  devised  an  important  method  of 
testing  lubricants.  The  following  description  will  serve 
to  give  a  clear  idea  of  the  machinery  used.  In  fig.  1,  K  is 
a  closed  chamber,  which  is  filled  with  the  lubricant  to  be 
tested.  Within  this  chamber  a  fan  F  is  made  to  rotate, 
the  driving  shaft  projecting  from  the  side  of  the  chamber 
through  a  stuffing  box.  The  fluid  in  chamber  K  has  two 
communicating  tubes,  R  and  R  1,  fitted  to  it,  in  which  the 
lubricant  rises  about  to  the  middle.  When  the  fan  is 
started  the  oil  in  the  chamber  is  compelled  to  participate 
in  the  motion,  and  hence  friction  is  established  between 
the  moving  portion  of  the  lubricant  in  the  chamber  and 
the  stationary  portion  in  the  tubes.  The  frictional 
resistance  thus  produced  causes  the  oil  to  rise  in  one  tube 
and  to  fall  in  the  other.  The  difference  in  the  .levels  of 
the  fluid  columns,  taken  in  conjunction  with  the  specific 
gravity  and  temperature  of  the  oil  and  the  velocity  of 
motion,  affords  a  measure  for  the  internal  frictional 
resistance  of  the  lubricant. 


Trouble  prom  Hard  Castings. — In  a  paper  read  before  the 
Atlantic  City  meeting  of  the  American  Society  of  Civil  Engineers, 
Mr.  H.  Souther  describes  a  case  of  trouble  from  hard  castings 
of  a  somewhat  unusual  character.  In  one  case  the  castings 
were  being  drilled  on  a  multiple  drilling  machine.  The  small 
drills,  \  in.  or  so  in  diameter,  were  standing  up  well,  but  the 
i-in.  and  3  in.  drills  were  rapidly  getting  dull  just  as  if  the 
iron  were  charged  with  emery.  Chemical  analysis  showed 
the  composition  to  be  normal  witli  the  exception  of  the  man- 
ganese, the  composition  being  silicon,  2'50;  phosphorus,  070; 
sulphur,  about  0  080;  total  carbon,  350;  manganese,  0'16. 
The  fracture  of  the  iron  was  good,  and  microscopic  examination 
showing  nothing  abnormal.  As  the  only  thing  out  of  the 
Ordinary  appeared  to  be  the  percentage  of  manganese  present, 
it  was  determined  to  increase  it  to  0  50  per  cent,  and  as  soon 
as  this  was  done  the  trouble  disappeared.  Mr.  Souther  states 
that,  during  the  hist  five  years,  three  similar  cases  have  been 
brought  to  his  notice. 


ON  THE  STRESSES  THROWN   UPON  BOLTS 
BY  THE  WRENCH. 

It  is  impossible  to  make  any  very  accurate  computation  of 
the  tensile  stress  that  is  thrown  upon  a  bolt  by  screwing  up 
a  nut  upon  the  end  of  it,  but  it  is  possible  to  obtain  a 
roughly  approximate  estimate  of  that  stress  when  the  nut  is 
set  up  under  given  conditions. 

Let  us  suppose  that  a  given  screw  is  provided  with  a  nut, 
which  is  to  be  turned  up  solidly  against  some  resisting 
structure  so  as  to  throw  a  tensile  stress  on  the  screw.  Let 
the  nut  be  turned  by  means  of  a  wrench  whose  effective 
length  is  L  inches.  When  the  nut  has  been  brought  up 
pretty  well  into  place,  let  us  suppose  that  a  force  of  P 
pounds,  when  applied  to  the  end  of  the  wrench  in  the  most 
effective  manner,  will  just  move  it.  The  work  done  by  the 
man  at  the  wrench  per  revolution  of  the  nut,  under  these 
circumstances,  is  found  by  multiplying  the  force  P  by  the 
circumference  of  the  circle  described  by  the  end  of  the  wrench. 
The  wrench  being  L  inches  long,  the  circumference  of  this 
circle  is  2  tr  L  inches,  where  tt  stands  for  the  decimal  number 
3"1416.  Hence  the  work  performed  by  the  workman  per 
revolution  is  2  tt  L  P  inch-pounds.  Let  us  assume,  for  the 
moment,  that  the  screw  runs  absolutely  without  friction, 
either  in  the  nut  or  against  the  surface  where  the  nut  bears 
against  its  seat.  Then  the  work  performed  by  the  workman 
is  all  expended  in  stretching  the  screw  or  deforming  the 
structure  to  which  it  is  attached  (omitting  such  thermal 
effects  as  may  be  produced).  Hence,  if  the  screw  has  n 
threads  per  inch  of  its  length,  and  T  is  the  total  tension 
upon  it  in  pounds,  the  work  performed  may  also  be  expressed 
in  the  form  T/»,  for  in  one  turn  the  screw  would  be  drawn 
forward  by  1/n  inch  against  the  resistance  T.  Under  the 
assumed  conditions  of  perfection,  the  two  foregoing  expres- 
sions for  the  work  done  must  be  equal  to  each  other.  That 
is,  we  should  have  2  tt  L  P  =  T/n,  or 

T  =  2  tt  n  L  P, 

from  which  we  could  calculate  the  tension  T  on  the  bolt  if 
the  screw  were  absolutely  frictionless  in  all  respects. 

We  come  now  to  the  matter  of  making  allowances  for  the 
fact  that  in  the  real  screw  the  friction  is  very  far  from 
being  negligible.  The  actual  tension  that  the  given  screw 
would  produce  in  the  bolt  will  be  smaller  than  the  value 
here  calculated,  and  the  fraction  (which  we  will  denote  by  the 
letter  E)  by  which  the  foregoing  result  must  be  multiplied 
in  order  to  get  the  true  result  is  called  the  efficiency  of  the 
screw.  The  efficiency  of  screws  has  been  studied  both 
experimentally  and  theoretically  ;  but  the  experimental  data 
that  are  at  present  available  are  far  less  numerous  than 
might  be  supposed,  considering  the  elementary  character 
and  the  fundamental  importance  of  the  screw  in  nearly 
every  branch  of  applied  mechanics.  In  the  "  Transactions 
of  the  American  Society  of  Mechanical  Engineers,"  vol.  xii., 
1891,  pages  781  to  789,  there  is  a  paper  on  screws  by  Mr. 
James  McBride,  followed  by  a  discussion  by  Messrs.  Wilfred 
Lewis  and  Arthur  A.  Falkenau,  to  which  we  desire  to  direct 
the  reader's  attention.  In  this  place  Mr.  Lewis  gives  a 
formula  for  the  efficiency  of  a  screw  of  the  ordinary  kind, 
which  appears  to  be  quite  good  enough  for  all  ordinary 
purposes,  and  which  may  be  written  in  the  form 

E  =  1/(1  +  n  d), 

where  d  is  the  external  diameter  of  the  screw.  If  we 
multiply  the  value  of  T,  as  found  above,  by  this  "  factor  of 
efficiency,"  the  value  of  T,  as  corrected  for  friction,  becomes 

rp  _   2  7T  n  L  P 

"  (1  +  n  d) 

As  an  example  of  the  application  of  this  formula,  let  us 
consider  the  case  in  which  a  workman  turns  up  a  nut  on  a 
2  in.  bolt  by  means  of  a  wrench  whose  effective  length  is 
50  in.,  the  maximum  effort  exerted  at  the  end  of  the  wrench 
being  (say)  1001b.    A  standard  2  in.  bolt  has  i'5  threads 
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per  inch,  so  that  in  this  example  the  letters  in  the  foregoing 
formula  have  the  following  values  :  n  =  4*5,  L  =  50  in., 
P  =  100  lb.,  <1  =  2  in.,  and  tt  (as  astfal)  stands  for  3'14l-6. 
Making  these  substitutions,  the  formula  gives 

rr     2  x  3-1416  x  4-5  x  60  x  100     141372  y, 

T  =   -~~ —  =  =  14lo/  1 1 ). 

(1  +  4-5  x  2)  10 

That  is,  the  actual  total  tension  on  the  holt,  u  der  tliesc 
conditions,  is  somewhat  over  14,0001b.  according  to  the 
formula.  As  another  example,  let  us  consider  a  screw  1*5  in. 
in  external  diameter,  with  the  nut  set  up  with  the  same 
force  and  the  same  wrench  as  before.  A  standard  screw  oi 
tins  size  lias  six  thnads  to  the  inch,  so  that  the  formula 
give?,  in  this  case, 

"  x  3-1 410  x  6  x  50  x  100  _  188406 
(1  +  6  x  2)  ~~  13 

or  a  total  tension  on  the  bolt  of  14,500  lb. 

In  setting  up  a  nut  on  a  bolt  it  all  too  frequently  happens 
that  the  workmen  take  a  long  wrench,  slip  a  piece  of  pipe 
over  the  end  of  it  to  obtain  a  still  greater  leverage,  and  then 
two  or  three  of  them  get  together  and  force  the  nut  prac- 
tically to  the  limit  of  their  united  strength.  Under  circum- 
stances of  this  sort  there  is  little  use  in  trying  to  compute 
what  the  tensile  s'ress  upon  the  bolt  may  be.  It  does  not 
often  happen,  even  in  this  kind  of  treatment,  that  a  large 
holt  is  actually  pulled  apart  by  the  wrench.  A  small  one 
may  he,  and  often  is  ;  but  the  tensile  strength  of  a  bolt 
(say)  1  i  in.  or  2  in.  in  diameter  is  so  great  that  even  the 
most  violent  mishandling  usually  tWils  10  cause  direct  ai  d 
immediate  separation  on  account  of  the  tension  exceeding 
the  ultimate  strength.  The  nuts  on  the  cover  bolts  of 
vulcaniseis  and  other  similar  vessels  must  inn  freely  on  the 
threads,  as  a  matter  of  convenience,  in  the  repeated  handling 
to  which  1  hey  are  subjected ;  and  the  threads  on  the  nuts 
and  bolts  often  do  not  fit  one  another  perfectly,  on  account 
of  the  slight  play  that  the  looseness  requires.  The  m i -- 
hmdling  of  the  wrench  in  tightening  up  loose  nuts  is  apt 
to  cause  an  undue  wear  on  the  threads,  and  after  a  time 
they  are  likely  to  strip.  As  has  been  said,  however,  direct 
failure  from  excessive  tension  in  the  body  of  the  bolt  is  not 
common  in  the  case  of  bolts  of  large  size.  Repeated 
application  of  excessive  stress  may  cause  the  bolt  to  fail 
after  a  time,  however,  by  "fatigue"  of  the  material.-  77te 
Locomotvoe. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  31st  August. 
1905  :— 

Belfast. — First  class:  S.  Molyneaux. 

Cardiff. — First  class:  R.  Conner,  T.  A.  Mills,  M.  Lewis,  L.  C. 
Thomas.  Second  class:  AY.  H.  Fitt,  O.  H.  Griffiths,  1!.  Howell,  H.  N. 
Jones,  S.  H.  Saiusbury,  J.  K.  Spencer. 

Glasgow. — First  class .-  D.  J.  MacdonalJ,  J.  Fergus,  D.  Bannatyne, 
P.  McG  Neils- n,  A.  H.  If.  &  Wishart.  Second  class:  D.  Morgan,  J.  15. 
Bremher,  P.  McGrattan,  D.  McLean. 

Leith. — First  class:  J.  Paterson,  W.  J.  Cuthbert.  Second  class:  J. 
Swaiison. 

Livekpool. — First  class  :  G.  Hughes,  J.  Bruce,  A.  Kingham.  Second 
class:  T.  Carman,  F.  A.  Cornish,  N.  MoT.  Sbeppard. 

London.—  First  class:  S.  H.  D.  Martin,  A.  E.  Shotr.,  A.  A.  J.  Brandt. 
Sec  nd  class:  H.  J.  Lyle,  J.  C.  Morton,  E.  D.  Ppwell. 

North  Shields.—  First  class  •  M.  \V.  Spoor.  Second  class:  F.  O. 
Browning,  J.  II.  Farrago,  E.  E.  Fletcher,  F.  J.  Frederick,  K.  W. 
Henderson,  W.  L.  Spincer. 

Southampton. — First  class :  H.  G.  Wise,  P.  J.  Alexander.  Second 
class:  F.  D.  Pdlatt,  R.  H.  riurton. 


We  have  received  from  Mr.  J.  Harrison  Carter,  Dunstable", 
and  Mark  Line,  London,  an  illustrated  catalogue  of 
disintegrators,  grinding,  crushing,  and  sifting  machinery) 
(  levators,  conveyers,  etc.  This  is  a  well-got-Up .production,  and 
includes  several  designs  for  driving  disintegrator  plants. 


THE    METAL  MARKETS. 

August. 

Pigf  Iron. — The  market  opened  quiet,  and  prices  remained 
practically  constant  at  last  month's  rates  until  the  15th,  when 
a  slight  rise  took  place.  At  the  end  of  the  mouth  the  peace 
between  Russia  and  Japan  caused  more  business,  prices 
necessarily  being  advanced.  The  averages  for  the  month  at 
Glasgow  were:  Scotch,  50s.  4d. ;  Cleveland,  47s.  4d.;  and 
hematite,  56s.  6d.;  .against  49s.  4id.,  45s.  8d.,  and  35s.  4Jd. 
respectively  for  t  he  month  of  .Inly.  O  i  the  London  market  the 
average  prices  were  Cleveland  47s.  3jd.  and  standard  45s.  5UL, 
against  45s.  84.  and  44s.  last  month.  The  output  of  pig  iron 
at  Middlesbrough  is  still  rather  excessive,  a.s  shown  by  the 
steady  increase  to  the  warrant,  stores,  but  the  general  impression 
is  that  the  demand  will  soon  be  such  as  to  more  than  absorb  the 
production.  The  shipments  of  pig  iron  up  to  August  20th 
showed  an  increase  on  last  year  of  7,829  tons  from  Scotland,  but 
Cleveland- and  Cumberland  showed  decreases  of  72,046  and 
3  211  tons  respectively.  The  furnaces  in  blast  then  numbered 
200,  against  187  a  year  ago,  and  191  in  July. 

Public  Stores  Stocks  of  Pig  Iron. 


C  mnal's,  at  Glasgow  

Cmnal's,  at  Middlesbrough  

CoimaVs,  at  Middlesbrough,  hematite 
Hematite,  West  Coast   

Totals  


Aug.  1st. 


Tons. 

24,033 

s;!S,47G 
300 


Aug.  31st. 


S92,S'5S 


Tons, 
2I.42S 

571.CS1 

300 

20,  SSI 


G17,3P3 


Aggregato  increase  for  month,  24,530  tons. 

Copper. —  A  very  large  amount  of  business  was  done  during 
the  month,  chiefly  due  lo  favourable  advices  from  America,  and 
the  general  body  of  consumers  have  shown  great  eagerness  to 
cover  their  requirements.  The  clearness  of  refined  copper  has 
led  to  the  buying  of  rough  bars  lor  refining  purposes,  and  Chili 
bars  are  making  substantial  premiums.  The  average  daily 
settlement  price  on  the  London  market  lor  the  month  was 
£69  19s.  8d.,  against  .£66  15s.  2d.  for  July.  - 

Till. — The  scarcity  of  this  metal  has  been  the  cause  of  a 
phenomenal  increase  in  prices,  records  being  broken.  The 
average  daily  settlement  inice  on  the  London  market  for  the 
month  was  8150  7s.  Id.,  against  £144  8s.  lid.  for  July,  and 
£122  5s.  for  August,  1904.-  'The  highest  price  was  £152  17s.  6d. 
on  the  25th.  English  ingots  averaged  from  £151  to  £152  5s.,  the 
highest  price  being  153  10s.,  against  an  average  of  from  £111  (is. 
to  £11-5  8s.  last  month.  Messrs.  Strauss  and  Company  give 
quantities  on  the  spot  and  landing  as  2.808  tons,  against  2,986 
tons  a  monlli  ago.  The  August  deliveries  in  Holland  amounted 
to  1,345  tons,  and  in  London  878  tons,  making  a  total  of  2.223 
tons,  against  1,839  tons  for  July.  The  visible  supply  is  given  as 
13.531  tons,  against  13,604  tons  a  month  ago.  Straits  shipments 
total  5,732  tons,  of  which  3,192  tons  are  for  London.  1,620  tons 
for  America,  and  920  tons  for  the  Continent. 

Manufactured  Iron  and  Steel. — The  market 
closed  in  a,  strong  position,  quotations  all  round  showing  a 
marked  upward  tendency,  and  the  autumn  trade  promises  to  be 
brisk.  The  following  were  market  rates  at  Middlesbrough  at 
the  end  of  the  month  :  Common  iron,  bars,  £6  7s.  6d. ;  best  bars, 
£6  17s.  84.:  iron  ship  plates,  £6  2s.  6d. ;  iron  ship  angles. 
£6  7s.  6cL;  iron  ship  rivets,  £7  7s.  6d. ;  steel  bars,  £6  5s. ;  steel 
ship  plates,  fia  17s.  6d.;  steel  ship  angles,  £5  10s.;  steel  sheets 
(singles).  £7  5s.  to  £7  10s.;  steel  sheets  (doubles),  £7  15s.  to 
£8;  steel  joists,  £5  7s.  6d.  to  £5  10s.;  steel  boiler  plates. 
£6  7s.  6d.;  cast-iron  chairs,  £3  12s.  6d. ;  and  heavy  sections  of 
steel  rails,  £5  5s. — all  less  the  customary  2\  per  cent,  discount, 
except  chairs  and  rails,  which  are  net  at  works.  At  Birmingham 
best-finished  iron  has  been  in  steady  request  at  £8.  while  prices 
of  common  bars  are  approximating  to  £5  17s.  6d.  Standard 
fixed  in  January.  Good  crown  bars  were  quoted  by  North 
Staffordshire  makers  at  £6  5s.  Gas-strip  producers  have 
decided  to  raise  prices  another  2s.  6d.,  making  the  basis  £6 
for  orders  of  50  tons  and  upwards.  Black  sheets  brought  about 
£7  for  doubles.  The  Association  of  Galvanised  Sheet  Makers 
have  ordered  another  advance  of  2s.  6d.  in  the  official  selling 
export  price  of  heavy  gauge  corrugated  sheets,  which  is  now 
£10  15s. 

Lead. — Prices  remained  fairly  constant  at  last  month's 
rates  until  the  9th,  when  there  was  a  slight  decrease  in  soft 
foreign.  From  the  10th  until  (lie  end  of  the  month,  however, 
an  improvement  took  place,  anil  prices  rose  from  £14  on  the  16th 
to  gj.4  It)--,  on  the  29th.  The  averages  for  the  month  were 
soft  foreign  £14  4s.  and  English  £14  8s.' 8d..  against  £13  19s.  3d. 
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and  A'14  Is.  respectively  for  July.  The  highest  prices  were  on 
the  29th,  when  soft  foreign  was  quoted  at  ,£14  10s.  and  English 
at  £U  15s. 

Spelter  showed  great  firmness  throughout  the  month,  and 
prices  were  accordingly  raised  from  £21  17s.  6d.  on  the  1st  to 
t'2j  15s.  on  the  31st  for  g.o.b  The  averages  for  the  month 
wereg.o.b.  Ji24  lis.  Id.  and  specials  £25  10s.,  against  £2±  Is.  8d. 
and  t'24  IDs.  9d.  respectively  last  month. 

Tinplates  were  constant  at  lis.  9d.  for  I.Q.  f.o.b.  Wales, 
until  the  30th,  when  prices  rose  to  lis.  10'd.,  owing  to  the 
continued  rise  in  the  price  of  tin. 

Zinc  Sheets  were  quoted  at  V.M.  £28  7s.  6d.  f.o.b. 
Antwerp. 

Antimony  was  dearer,  prices  ranging  from  £61)  to  £i>2. 
Quicksilver  was  quoted  at  £7  2s.  (3d.-  per  bottle. 


LAUNCHES  AND  TRIAL  TRIPS. 


The  steam  hopper  barge  No.  7,  built  by " Messrs.  Robert 
Stephenson  and  Company  Limited,  Hebburu-on-Tyue,  to  the 
order  of  Messrs.  the  Cardiff  Railway  Company,  Cardiff,  has  ran 
her  official  trial  in  the  Bristol  Channel.  The  barge  is  of  tl>e 
following  dimensions:  Length,  140ft.;  breadth,  33ft.;  depth 
moulded,  13  ft.  2  in.  She  carries  a  deadweight  of  soil  of  .360 
tons,  in  a  central  hopper  well  which  communicates  with  the  sea 
by  means  of  four  pairs  of  doors  situated  in  the  well  bottom. 
These  doors  are  actuated  by  means  of  two  powerful  steam 
winches.  The  barge  has  been  built  to  take  the  highest  class 
in  Lloyd's  Register.  The  various  trials  were  passed  through 
in  a  very  satisfactory  manner,  a  mean  speed  of  over  9  knots 
being  obtained,  and  the  working  of  all  machinery  giving  every 
satisfaction.  The  engines  were  supplied  by  Messrs.  the  Shields 
Engineering  Company  Limited,  the  boiler  being  supplied  by 
Messrs.  Robert  Stephenson  and  Company  Limited.  This  is  the 
third  steam  hopper  barge  built  for  the  Cardiff  Railway 
Company  by  Messrs.  Robert  Stephenson  and  Company  Limited, 
who  have  also  another  almost  ready  for  launching. 

Cape  Corso.  —  Messrs.  Russell  and  Company,  Port-Glasgow, 
launched  on  August  2*th  a  steel  spar-decked  screw  steamer 
which  they  have  built  to  the  order  of  the  Lyle  Shipping 
Company,  Greenock.  The  vessel  is  designed  for  a  dead-weight 
carrying  capacity  of  6,800  tons  on  Board  of  Trade  summer  free- 
board, and  is  of  the  following  dimensions:  Length,  370ft.; 
breadth,  49ft.;  depth,  28ft.  tin.  Messrs.  D.  Rowan  and 
Company,  Glasgow,  will  supply  engines  having  cylinders  25  in., 
42  in.,  and  68  in.  diameter  respectively  and  a  stroke  of  48  in. 
The  vessel  was  named  Cape  "Oorso.  The  new  steamer  was 
superintended  during  construction  by  Mr.  Robert  Morton, 
consulting  engineer,  Glasgow,  and  Captain  Macleod. 

Afghanistan. — Scott's  Shipbuilding  and  Engineering  Com- 
pany, Greenock,  launched  on  August  28th  a  steel  screw  cargo 
steamer  which  they  have  built  to  the  order  of  Messrs.  F.  C. 
Strick  and  Comuany,  London.  Her  dimensions  are:  380ft. 
by  49  ft.  6  in.  by  23  ft.  9  in.,  with  a  dead-weight  carrying 
capacity  of  7,000  tons.  On  leaving  the  ways  the  vessel  was 
named  Afghanistan,  and  she  was  afterwards  berthed  in  the 
builders'  fitting-out  basin,  where  she  will  receive  her  machinery. 

Norfolk  Range  — On  August  30th  Messrs.  Irvine's  Ship- 
building and  Diy  Docks  Company  Limited,  West  Hartlepool, 
launched  from  their  shipyard  a  finely-modelled  steel  screw 
steamer,  built  to  the  order  of  Messrs.  the  Neptune  Steam 
Navigation  Company  Limited,  Newcastle-on-Tyne."  She  is  of 
the  following  dimensions  :  336  ft.  by  47  ft.  by  24  ft.  10  in.  The 
vessel  is  built  to  Lloyd's  highest  class  under  special  survey,  and 
is  of  the  single  deck  type,  having  poop,  bridge,  and  top-gallant 
forecastle.  A  double  bottom  is  fitted  throughout  on  the  cellular 
principle,  and  the  fore  and  after  tanks  are  arranged  as  trimming 
tanks.  She  is  constructed  with  deep  frames  and  longitudinal 
stringers,  giving  clear  holds  for  the" storing  of  bulky  cargoes. 
Five  water-tight  bulkheads  diviele  the  holds,  into  six  water- 
light  compartments,  and  wood  grain  divisions  are  fitted  in  the 
holds.  She  also  has  extra  large  cargo  hatches,  five  steam 
winches,  which  are  supplied  with  steam  from  a  vertical  multi- 
tubular donkey  boiler,  and  is  replete  with  all  the  latest  improve- 
ments for  rapid  loading  and  discharging.  A  powerful  quick- 
warping  steam  windlass  is  fitted  forward  for  the  working  of  the 
cables,  and  steam  steering  gear  is  fitted  amidships  with  hand 
Screw  gear  aft.  Accommodation  for  captain  and  officers  is  pro- 
vided in  poop,  and  that  for  engineers  is  arranged  in  houses  on 
the  bridge,  and  the  seamen  and  firemen  under  top-gallant  fore- 
castle. The  sanitary,  ventilating,  and  lighting  arrangements 
nave  received  special  attention,  and  have  been  effected  on  the 
most  approved  lines.  Engines  of  the  triple-expansion  type  are 
being  suplied  and  fitted  by  Messrs.  Richardson,  Westgarth,  and 
Company  Limited,  Hartlepool,  having  cylinders  24  in.,  38  in., 
and  64  in.,  by  42  in.;  two  large  single-ended  boilers,  1601b. 
pressure.    The  vessel  was  named  Norfolk  Range. 


Auguste  Victoria. — The  Vulcan  Shipbuilding  Company, 
Stettin,  launched  on  August  29th  the  new  twin-screw  steamer 
Auguste  Victoria,  which  they  have  built  for  the  Hamburg- 
America  Steamship  Company.  The  vessel  was  floated  in  the 
presence  of  the  German  Emperor  and  a  numerous  company  of 
guests,  the  Empress  performing  the  naming  ceremony,  She  is 
a  steamer  of  25,000  tons,  and  she  will  when  completed  be  the 
largest  ship  in  the  world. 

Uganda. — The  first  of  two  steamers  which  are  being  built 
by  Messrs.  A.  Stephen  and  Sons  Limited,  Linthouse,  for  Messrs. 
Maclay  and  MTutyre,  Glasgow,  was  launched  on  August  29th. 
The  vessel  has  been  built  to  Lloyd's  100  Al  class,  and  her 
dimensions  arc:  Length,  385  ft.;  breadth,  50ft.;  and  depth, 
28  ft.  8  in.  She  has  been  designed  to  carry  7,000  tons  dead 
weight  on  a  moderate  draught  of  water,  and  is  fitted  for  carry- 
ing a  large  quantity  of  water  ballast  in  the  double  bottom  and 
peak  tanks.  She  is  fully  equipped  with  the  most  modern  appli- 
ances for  the  quick  handling  of  cargo,  and  her  'tween  decks  are 
specially  designed  for  the  reception  of  bulky  goods.  The 
machinery,  which  is  also  being  constructed  by  Messrs.  Stephen, 
consists  of  a  set  of  triple-expansion  engines,  having  cylinders 
25  in.,  41  in.,  and  67  in.  in  diameter,  with  a  stroke  of  48  in. 
Steam  at  175  lb.  pressure  will  be  supplied  by  two  large  siugle- 
euled  boilers,  fitted  with  Howden's  forced  draught.  The  vessel 
was  named  Uganda. 

Clan  Macpherson  ■ — On  August  31st  a  large  steel  screw 
steamer  was  launched  by  Messrs.  Furness,  Withy,  and  Company 
Limited,  Hartlepool.  Tiie  vessel,  which  has  been  built  to  the 
order  of  the  Clan  Line  (Messrs.  Cayzer,  Irvine,  and  Company), 
Glasgow,  is  over  400  ft.  in  length,  and  has  a  total  capacity  of 
131,718  cubic  feet.  Triple-expansion  engines  will  be  fitted  by 
Messrs.  Richardson.  Westgarth,  and  Company  Limited,  Hartle- 
pool.   The  vessel  was  named  Clan  Macpherson. 

Friederike. — On  August  31st  there  was  launched  from  the 
yard  of  the  Tync  Iron  Shipbuilding  Company  Limited,  Wil- 
lington  Quay-on-Tyne,  a  steel  screw  steamer,  built  to  the  order 
of  Messrs.  Franz  Rahtkens  and  Company,  of  Middlesbrough, 
and  of  the  follow  ing  dimensions,  viz.:  Length,  350  ft.;  breadth, 
49  ft.  6  in.;  and  25  ft.  10  in.  moulded  depth,  to  class  100  Al  at 
Lloyd's.  The  engines,  which  are  to  be  supplied  by  Messrs. 
John  Dickinson  and  Sous  Limited,  of  Sunderland,  are  of  the 
triple-expansion  type,  having  cylinders  2l\  in.,  41  in.,  and  67  in., 
by  45  in.  stroke,  and  working  at  a  pressure  of  180  lb.  On  leaving 
the  ways  the  vessel  was  named  the  Friederike. 

Solo. — There  was  launched  from  the  shipbuilding  yard  of 
Messrs.  J.  R.  Renuoldson  and  Sons,  South  Shields,  recently,  a 
a  new  steamer,  built  to  the  order  of  the  Pelton  Steamship  Com- 
pany Limited,  Newcastle.  The  vessel's  dimensions  are  :  Length, 
235  ft.;  breadth,  34  ft.  3  in.;  moulded  depth,  17  ft.  3  in. ;  and 
she  carries  1,700  tons  on  a  light  draught.  The  christening  cere- 
mony was  performed  by  Mrs.  Reay,  wife  of  the  managing 
owners,  the  vessel  being  named  Solo. 

Theke  have  been  launched  from  the  shipbuilding  yard  of 
Messrs.  Smith's  Dock  Company  Limited,  North  Shields,  two  steel 
steam  trawlers  of  the  following  dimensions:  117ft.  by  21ft. 
6  in.  by  12  ft.  4  in.  They  will  be  fitted  with  engines  12,  20,  33, 
by  23  in.  stroke,  supplied  by  Messrs.  Lidgerwood,  of  Coatbridge, 
and  a  boiler  built  by  the  Wallsend  Slipway  Company.  Both 
vessels  have  been  built  to  Lloyd's  highest  class  100  Al.  They 
have  been  built  to  the  order  of  Mr.  John  Jones  and  Mr.  G. 
Sheard.  both  of  Milforel  Haven,  and  as  they  left  the  ways  were 
named  respectively  Cambria  and  St.  Bride. 

Svanholm. — On  August  29th  there  was  launched  from  the 
shipbuilding  yard  of  Messrs.  Wood;  Skinner,  and  Company 
Limited,  at  Bill  Quay,  Newcastle-ou-Tyue,  a  new  steel  screw 
steamer  which  has  been  built  by  them  to  the  order  of 
Dampskibsselskabet  Steam,  controlled  by  Messrs.  Johnseu  and 
Jespersen,  of  Copenhagen,  and  a  sister  vessel  to  the  steamship 
Hjortholm,  now  completing  for  t  he  same  owners.  The  machinery, 
which  is  of  the  improved  triple-expansion  type,  supplied  with 
steam  from  two  large  steel  multitubular  boilers,  will  be  fitted 
by  Messrs.  the  North-Eastern  Marine  Engineering  Company 
Limited,  Wallsend.    The  vessel  was  named  Svanholm. 


NOTICES    OF    MEETINGS,  Ac 


The  sixteenth  annual  general  meeting  of  the  members  of  the 
Institution  of  Mining  Engineers  will  be  held  at  Manchester, 
on  Wednesday,  September  13th,  1905,  at  11  a.m.,  in  the  Lord 
Mayor's  Parlour,  Town  Hall,  Manchester.  Arrangements  have 
been  made  for  excursions  and  visits  to  collieries  and  works  on 
September  14th,  15th,  and  16th. 

Railway  Club. — This  month's  meeting  will  be  held  on 
Thursday,  September  14th,  at  St.  Bride's  Institute,  E.C.,  when 
Mr.  H.  L.  Hopwood  will  read  a  paper,  entitled  "The  London 
Suburban  Services  of  the  Great  Northern  Railway."  The  chair 
will  be  taken  at  7-30  p.m. 
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CORRESPONDENCE. 


Commviiicatiohs  intended  for  insertion  should  be  addressed  to  Th°, 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  WO.  They 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

SOLDERING  ALUMINIUM. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — I  have  tried  a  good  many  solders  for  aluminium,  but 
I  do  not  remember  trying  that  patented  by  Mr.  Chas.  McArthur, 
of  Aberdeen,  as  mentioned  by  Mr.  H.  T.  Jones,  in  your  issue 
of  August  25th.  The  next  time  I  am  wanting  a  solder  I  will 
try  this.    I  presume  directions  for  its  use  are  supplied. 

Dealing  with  Mr.  J.  Ledgard's  letter,  as  a  rule  the  so-called 
aluminium  gear-box  castings  have  only  a  comparatively  small 
percentage  of  aluminium  in  their  composition,  and  are  simply 
an  alloy  which,  while  inherently  deficient  in  ductility,  is 
rendered  more  so  by  the  system  of  melting  and  pouring  adopted. 
Even  pure  aluminium  can  be  made  brittle  by  bad  melting. 

In  regard  to  soldering  pure  aluminium,  the  surest  method  is 
similar  to  that  used  in  lead  burning,  viz.,  autogenous  soldering, 
but  in  this  no  added  solder  is  used.  The  soldering  temperature 
with  aluminium  is  somewhere  about  650  deg.,  and  for  brass  and 
I  iu  wnik  would  be  about  200  deg.  less,  speaking  without  exact 
accuracy.  This  explains  why  the  ordinary  tin-man  fails;  he  does 
not  work  hot  enough. 

Personally,  I  have  never  failed  to  get  any  of  the  solders  to 
stick  fast  to  either  aluminium  or  its  alloys,  but  where  the 
trouble  has  been  is  in  the  want  of  durability  of  the  solder,  or  in 
the  changes  induced  in  the  metal  soldered  after  some  time. 
Such  changes  do  not  occur  with  other  metals  unless  an  acid  or 
imperfectly-made  chloride  flux  is  used  and  not  cleaned  off. 

Any  satisfactory  aluminium  flux,  if  properly  pushed,  will  meet 
with  a  large  sale,  as  there  is  a  real  want  for  such  a  material, 
provided,  of  course,  the  price  is  not  prohibitive. 

Yours,  etc., 

Walter  J.  May. 


QUERIES  AND  REPLIES. 


Communications  in'ended  for  insertion  should  be  addressed  to  Tlie 
Editor,  '  Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  us  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  loith  matters  not  of  general 
interest.  Farther,  roe  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


1925.  Steam  Boilers.— Will  some  reader  kindly  favour  me  with  a 
reply  ?  We  have  a  Lancashire  and  Cornish  boiler  generating  steam 
for  three  engines.  The  working  pressure  of  boilers  is  from  120  lb. 
to  150  lb.  per  square  inch.  These  engines  are  not  suitable  for  this 
pressure  ;  therefore  we  have  to  reduce  the  pressure  to  65  lb.  by  a 
reducing  valve.  Is  this  an  economical  way  of  working  ?  Also 
would  the  boilers  generate  steam  enough  if  working  pressure  is 
reduced  to  75  lb.,  and  engines  worked  direct  from  this  pressure 
without  a  reducing  valve  ?  Would  this  affect  the  power  of  boilers  ? 
I  should  be  glad  for  any  information. — Constant  Reader. 

Answer. — I  think  your  correspondent  will  find  his  present 
arrangement  more  satisfactory  than  if  he  were  to  change  his  boiler 
pressure  to  '75  lb.  per  square  inch  from  120  1b.  At  present, 
although  his  engines  only  take  steam  at  65  lb.,  they  are  getting 
much  drier  steam  than  they  would  get  straight  from  the  boiler  at 
that  pressure.  He  will  easily  see  the  truth  of  this.  The  total  heat 
in  the  steam  before  passing  through  the  reducing  valve  will  be 
equal  to  the  total  heat  in  it  after  passing  through,  or 

X;  +  li  =  iL+H, 

where  X  =  dryness  fraction, 

I  =  latent  heat  at  1201b., 
x  ==  dryness  after  jiassing  through  valve, 
L  =  latent  heat  at  65  lb., 
H  =  sensible  heat  at  65  lb., 
h  =  sensible  heat  at  1201b. 


If  we  assume  the  dryness  of  steam  before  entering  the  reducing 
valve  to  be  '8,  we  get 

•8  x  873  2  +  312-8 
=  x  x  904  5  +  268-3, 
from  which  x  =  "86, 

or,  in  other  words,  an  improvement  of  6  per  cent  in  the  dryness  of 
the  steam.  If  he  lowers  the  pressure  at  the  boilers  he  loses  this 
advantage.  Of  course,  the  most  economical  arrangement  would  be 
to  use  the  pressure  1201b.  at  the  engines,  this  getting  a  longer 
range  of  expansion.  I  take  it,  however,  from  the  nature  of  the 
question  that  this  course  is  impracticable,  owing  to  engines  and 
fittings  being  designed  for  the  lower  pressure. — Geo.  G.  Mallinson. 


1928.  Drawing  of  Donkey  Pump.— Could  any  reader  inform  me 
where  I  can  obtiin  a  detail  drawing  of  a  small  wall  donkey 
pump,  with  banjo  connecting  rod  '—Constant  Header. 

1929.  Steel  Joists. — Would  any  reader  give  a  formula  for  calculating 
the  safe  load  on  rolled  steel  joists  section,  both  single  and  one  on 
the  other  riveted  together,  the  distance  of  rivets  and  section  ;  the 
the  joists  to  be  used  as  beams  lying  level,  and  not  used  as 
stanchions  ? — -A.  L. 

1930.  Annealing  Processes.— The  undersigned  wishes  to  know  the 
very  best  up-to-date  work  on  annealing  processes,  coal  and  gas  fired, 
especially  those  applicable  to  small  malleable  hematite  castings. — 
A.  E.  A. 


MISCELLANEA. 


The  British  Association  have  elected  Prof.  Eay  Lankester 
as  president  for  the  year  1906. 

Clyde  shipbuilding  returns  issued  on  August  30th  show  that 
the  output  so  far  this  year  is  the  greatest  since  1901.  The  total 
launched  during  August  has  been  62,000  tons,  making  the  total 
for  the  eight  months  344,000  tons.  The  new  orders  placed  are 
also  numerous;  they  are  computed  for  last  month  to  be  over 
50,000  tons.  Full  employment  is  assured  till  well  into  next 
spring. 

Messrs.  R.  Hornsby  and  Sons  Limited,  Grantham  and 
London,  send  a  high-class  production,  entitled  "  Light  and 
Power  in  the  Country  House."  It  consists  of  an  illustrated 
pamphlet,  showing  views  of  a  number  of  country  house  instal- 
lations in  which  the  Hornsby  oil  engine  is  in  use,  and  is  printed 
upon  art  paper. 

The  Institution  op  Mining  Engineers. — The  annual 
general  meeting  will  be  held  on  Wednesday,  September  13th, 
in  the  Lord  Mayor's  Parlour,  Town  Hall,  Manchester.  The 
following  papers  will  be  read,  or  taken  as  read:  (1)  "Leading 
Features  of  the  Lancashire  Coalfield  Extended,"  by  Mr.  Joseph 
Dickinson,  F.G.S.  (2)  "  Up-to-date  Electrical  Power  Distri- 
bution," by  Mr.  Robert  Loraine  Gamlen.  (3)  "  Can  Explosions 
in  Coalmines,  with  their  Associated  Toxic  Fatalities,  be 
Prevented,"  by  Mr.  B.  H.  Thwaite.  (4)  "  '  Earth  in  Collieries,' 
with  Special  Reference  to  the  recently-issued  Departmental 
Rules,"  by  Mr.  S.  F.  Walker.  (5)  "  The  Value  of  Mollusca  in 
Coal-measure  Stratigraphy,"  by  Mr.  J.  T.  Stobbs,  F.G.S.  The 
following  papers  will  be  open  for  discussion :  (a)  "  The  Firing 
of  Babcock  and  other  Boilers  by  WTaste  Heat  from  Coke  Ovens," 
by  Mr.  T.  Y.  Greener,  (b)  "  The  Compound  Winding  Engine 
at  Lumpsey  Mine,"  by  Mr.  M.  R.  Kirby.  (c)  "  The  Electrical 
Driving  of  Winding  Gears :  Supplementary  Note,"  by  Mr.  F. 
Hird.  (d)  "  The  Education  of  Mining  Engineers  in  the  United 
States,"  by  Professor  Howard  Eckfeldt.  (e)  "  An  Outline  of 
Mining  Education  in  New  Zealand,"  by  Professor  James  Park. 
if)  "  Goaf  Blasts  in  Mines  in  the  Giridih  Coalfield,  Bengal, 
India,"  by  Mr.  Thomas  Adamson.  (g)  "The  Conveyer  System 
for  Filling  at  the  Coal  Face,  as  practised  in  Great  Britain  and 
America,"  by  Messrs.  W.  C.  Blackett  and  R.  G.  Ware,  (h) 
"  Underground  Horses  at  an  Indian  Colliery,"  by  Mr.  Thomas 
Adamson.  On  Thursday,  September  14th,  there  will  be  excur- 
sions to  Chanters  Colliery  and  Douglas  Bauk  Colliery;  New 
Moss  Colliery  and  the  Lancashire  Electric  Power  Company's 
Works;  and  Ihe  Manchester  Museum.  On  Friday,  September 
lStb,  excursions  to  the  British  Wrestinghouse  Electric  and 
Manufacturing  Comjjany's  (Limited)  Works  and  the  Manchester 
Ship  Canal,  Docks,  etc.; Messrs.  W.  T.  Glover  and  Company's 
(Limited)  Electric  Cable  Works;  the  Works  of  the  Traftord 
Light,  Power,  and  Supply  Company,  and  the  Manchester  Ship 
Canal,  Docks,  etc.;  and  the  Manchester  Municipal  School  of 
Technology,  the  Manchester  Art  Gallery,  the  Royal  Exchange, 
and  the  Manchester  Corporation  Stuart  Street  Electric 
Generating  Station,  will  be  arranged.  On  Saturday,  September 
16th,  the  excursion  will  be  to  the  Pendleton  Colliery  (Rams 
Mine). 
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ENGINEERS  AND  MANUFACTURERS. 

The  term  "  engineer "  embraces  a  great  multitude  of 
workers  of  very  varied  rank,  circumstance,  and  social 
status.  It  may  denote,  for  instance,  a  military  engineer, 
or  royal  engineer,  as  Lord  Kitchener ;  a  civil  engineer,  as 
Sir  Benjamin  Baker ;  a  mechanical  engineer,  as  Sir  John 
Thoruycroft;  an  electrical  engineer,  as  Colonel  Crompton  ; 
or  a  plain  man  of  rpugh  speech  and  with  dirty  clothes,  but 
possessed  of  that  skill,  ability,  and  resource  which  makes 
the  thoughtless  imagine  that  engines  and  machinery  must 
surely,  take  care  of  themselves,  seeing  that  they  give  so 
little  trouble.  All  the  men  referred  to  represent  but  some 
of  the  types  of  that  great  army  of  practical  engineers  on 
which  the  welfare  and  advancement  of  mankind  so  much 
depends. 

For  our  present  purpose  we  will  adopt  that  definition 
of  an  engineer  which  expresses  him  as  a  man  who  by 
thought  contrives  means  or  devices  for  the  accomplishment 
of  a  task.  We  are  aware  that  such  a  definition  is  open 
to  criticism  on  the  ground  that  it  is  not  applicable  to 
engineers  only.  But  it  will  probably  be  conceded  that  the 
engineer  is  or  should  be  pre-eminently  such  a  man  as  the 
definition  contemplates.  And  it  will  certainly  serve  to 
distinguish  the  en<nneer  from  the  manufacturer.  A  man 
who  is  merely  the  owner  of  a  factory  wherein  are  employed 
workpeople  to  produce  repetition  wares  of  any  kind — be 
they  steam  engines  or  pork  pies — may  claim  to  be  a 
manufacturer.  He  is  not  an  engineer.  Whether  he  owns 
an  engine  shop  or  a  pie  shop,  he  is  in  either  case  a  mere 
reproducer  of  things  contrived  by  others. 

Let  it  not  be  considered  for  a  moment  that  our  purpose 
is  to  hold  up  the  manufacturer  as  a  worthy  object  for  the 
contempt  of  the  engineer.  Far  from  it.  For  we  desire  to 
suggest  to  the  engineer  that  if  one  of  the  main  objects  of 
his  work  is,  as  with  most  people,  to  support  himself  and 
those  dependent  upon  him,  he  will  find  it  necessary  in 
many  cases  to  restrain  his  engineering  and  develop  that 
spirit  of  the  manufacturer  which  will  teach  him  to  "  leave 
well  alone."  We  desire  also  to  remind  the  manufacturer 
that  although  the  particular  type  of  machine  he  is  now 
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selling,  or  the  particular  way  in  which  he  is  now  producing 
his  commodities,  may  enable  him  to  keep  all  his  workpeople 
fully  employed  and  to  make  good  profits,  he  will  find  it 
necessary  for  the  maintenance  of  so  happy  a  condition  of 
affairs  to  intelligently  anticipate  the  trend  of  events,  and 
be  prepared  to  vary  his  methods  and  plant  to  meet  new 
conditions  and  requirements. 

Everyone  knows  that  "  necessity  is  the  mother  of 
invention  "  j  and  some  know  that  "  invention  may  be  the 
mother  of  necessity."  By  spending  the  time  and  money 
that  should  be  devoted  to  the  development  of  manufac- 
turing: and  commercial  lines  of  existing  means  and  methods 
upon  experimental  work  in  connection  with  new  ideas 
many  engineers  have  frittered  away  the  opportunity  of 
establishing  a  sound  industrial  undertaking.  There  are 
firms  who  never  care  to  build  two  engines  or  two  machines 
exactly  alike.  They  are  not  happy  if  they  cannot  drag 
some  new  or  some  different  idea  into  every  piece  of  work 
they  undertake.  Needless  to  say,  they  are  not  overwhelmed 
with  orders,  for  users  have  a  decided  objection  to  being 
experimented  upon.  But,  on  the  other  hand,  there  are 
firms  who  have  no  thought  for  the  morrow  if  their  order 
books  are  full  to-day.  Makers,  it  may  be,  of  reciprocating 
steam  engines,  they  do  not  seriously  concern  themselves 
with  the  advance  of  the  steam  turbine,  or  consider  and 
devise  means  for  meeting  the  increased  competition  that 
awaits  all  who  now  enjoy  success.  The  manufacturing- 
spirit  alone  is  considered;  all  engineering  instinct  is  cold- 
shouldered  out  of  existence. 

Time  was  when  manufacturers  in  certain  branches  of 
industry  looked  upon  the  engineer  as  the  man  who  was 
concerned  only  with  the  generation  and  transmission  of 
power.  They  are  now  learning  that  they  must  look  to  the 
engineer  not  only  for  power,  but  for  new  means  and 
methods  of  manufacture  by  such  power.  If  success  is  to 
be  attained  and  maintained,  the  engineering  spirit  must 
blend  with  that  of  manufacturing.  The  one  alone  will  not 
establish  an  industry,  and  the  other  alone  will  not  sustain  it. 

German  Submarines. — The  first  submarine  boat  built  for 
the  German  navy  has  just  been  launched,  and  it  is  one 
which  indicates  that  there  is  no  uncertainty  in  the  official 
mind  as  to  the  potentialities  of  this  type  of  craft.  Britain 
.started  tentatively  with  small  boats.  Germany's  first, 
built  at  the  Germania  works,  is  of  180  tons,  and  she  will 
at  once  proceed  on  a  fortnight's  searching  tests  before  being 
fitted  with  her  armament.  The  engines  are  of  the  Koerting 
petrol  type  for  running  awash,  with  electric  motors  for 
submarine  propulsion,  and  in  connection  with  the  navy 
vote  of  this  year  orders  have  already  been  issued  to  proceed 
with  the  building  of  ten  boats,  Koerting  motors,  to  use 
mineral  oil,  having  been  ordered  for  these.  These  motors 
are  of  a  new  type,  and  will  consume  12  tons  of  oil  per 
24  hours  under  normal  conditions,  and  18  tons  at  full 
speed.  It  is  also  stated  that  the  same  type  of  motor  will  be 
used  for  six  submarine  boats  now  being  built  in  France  for 
the  Russian  navy.  This  engine  does  not  differ  much  from 
the  Diesel  motor,  which  is  being  tried  in  some  of  the 
British  boats,  the  latter  having  the  great  advantage  of  a 
low  flash  point. 


The  first  high-speed  turbine-propelled  merchant  vessels 
are  now  being  built  for  the  New  York  and  Boston  service, 
which  has  hitherto  been  conducted  with  paddle  steamers 
of  that  high  three-decker  type  peculiar  to  American  waters. 
These  have  been  successful  boats,  and  it  is  well  that  the 


turbine  is  to  be  tried  in  competition  with  about  the  most 
satisfactory  of  American  coasting  steamers.  The  new 
vessels  are  to  be  400  ft.  long,  51ft.  beam,  and  a  moulded 
depth  of  23  ft.,  so  that  there  are  not  the  restrictive 
dimensions  that  make  high  speed  difficult  of  realisation  on 
the  British  coast — a  result  of  a  want  of  enterprise  in 
connection  with  southern  harbours.  The  speed  to  be 
realised  is  21  knots,  so  that  the  trip  from  Boston  to  New 
York  can  be  made  in  15  hours.  To  get  this  speed  11,000 
H.P.  is  being  provided  in  the  usual  arrangement  of  three 
turbines  on  three  shafts  running  at  500  revolutions,  with 
go-astern  turbines  on  the  wing  shafts.  There  will  be  300 
state  rooms,  to  take  1,000  passengers  first  class;  dinner 
saloon  for  250  persons;  and  space  for  1,000  tons  of  cargo. 
The  cost  of  each  ship  is  given  as  about  £230,000.  Roach's 
Company,  of  Chester,  Pennsylvania,  are  the  builders,  and 
the  Fletcher  Company,  of  Hoboken,  the  engineers,  under 
Parsons'  license. 


An  unusual  amount  of  interest  is  attached  to  the  two 
new  turbine-driven  liners  now  being  constructed  for  the 
Cunard  Company.  The  new  Cunarders  are  to  be  the 
largest  ships  yet  built,  measuring  800  ft.  in  length,  with 
88  ft.  beam,  and  60  ft.  in  depth.  The  horse  power  of  the 
four  turbines  aggregates  75,000,  and  the  speed  will  reach 
25  knots  an  hour,  23'5  being  the  present  record.  The 
double  bottom  of  the  hull  leaves  a  space  of  5  ft.  6  in. 
between  the  two  shells.  The  great  width  of  the  ship 
accommodates  the  Scotch  boilers  four  abreast,  while  leaving 
plenty  of  bunker  space  in  the  wings.  There  are  eight 
decks,  and  an  important  feature  on  the  lower  deck,  devoted 
largely  to  third-class  passengers,  is  the  sub-division  into 
separate  state  rooms.  This  deck  is  at  waterline,  and  the 
cabins  will  be  lighted  by  portholes.  The  main  and  upper 
decks  provide  first-class  accommodation.  The  great  dining 
saloon  measures  80  ft.  by  125  ft.,  and  seats  500  people. 
The  total  height  of  this-  eight-storeyed  ship  from  keel  to 
boat  deck  is  about  90  ft.,  and  the  first-class  state  rooms 
are  50  per  cent  larger  than  usual.  Passenger  elevators 
will  work  from  the  orlop,  or  lowest  deck,  to  the  promenade 
deck.  The  motive  power  consists  of  four  sets  of  turbines, 
with  an  indicated  horse  power  of  18,000  each.  They  will 
be  placed  on  the  same  platform,  the  propellers  of  the 
inside  pair  being  located  forward  of  the  rudder,  as  usual, 
and  the  propellers  of  the  outer  pair  forward  of  the  inner 
pair,  the  great  beam  of  the  ship  allowing  of  this  con- 
struction. The  boiler  power  is  of  a  capacity  of  75,000  H.P., 
which  would  give  a  speed  of  25  knots  with  reciprocating- 
engines.  Judging  from  the  favourable  results  given  by  the 
steam  turbines  on  the  cruiser  Amethyst,  which  exceeded  all 
anticipation,  we  may  expect  to  find  these  fine  ships  make 
an  average  of  25  miles  an  hour  from  port  to  port  under 
favourable  conditions. 


Considerable  interest  has  been  taken  at  Liverpool  in 
a  new  coaling  appliance  which  has  appeared.  This  appli- 
ance is  a  kind  of  floating  elevator,  which  puts  coal  into 
the  bunkers  of  a  steamer  at  a  rate  of  about  170  tons  per 
hour.  It  is  a  barge  capable  of  holding  1,000  tons  of  coal, 
and  the  method  of  working  is  very  simple.  The  hold  is 
made  in  sections,  each  having  false  floors,  and  these  can 
be  raised  to  any  angle,  so  as  to  send  all  the  coal  to  the 
centre.  In  the  centre  of  the  bottom  of  the  barge  is  a 
continuous  belt  of  buckets,  which  pass  under  the  false  floors 
and  pick  up  the  coal  as  they  travel.  On  reaching  the 
forward  part  of  the  vessel  the  buckets  are  raised  to  a 
great  elevation  in  an  upright  position,  and  the  coal  is  then 
placed  into  a  weigher,  which  dips  at  each  quarter  of  a 
ton,  and  sends  the  coal  into  a  huge  cylinder,  through  which 
it  is  conveyed  into  the  bunkers  of  the  steamer.  Thus  the 
coal  is  not  only  taken  on  board,  but  is  weighed  as  well. 
The  elevator  works  very  smoothly,  and  experiments  carried 
out  at  Birkenhead  have  proved  the  value  of  the  invention. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

(Continued  from  page  32Jf. ) 

39.  Professor  Guttermuth's  Spring  Clack  Valves. — These 
are  constructed  by  the  Humboldt  Engine  Works,  Kalk,  near 
Cologne,  and  are  shown  in  figs.  146,  147,  and  148.  The 
valve  itself  contists  of  a  thin  plate,  which  for  50  atmo- 
spheres need  not  exceed  1  mm.  in  thickness.  It  is  coiled  at 
one  end  into  a  spiral  form,  and  fits  at  this  end  into  a  groove 
in  a  spindle,  which  is  fixed  whilst  the  valve  is  working,  but 


Fig.  146. 

which  can  be  rotated  so  as  to  tighten  or  loosen  the  spring  for 
high  or  low  speeds  of  rotation.  The  three  principal  faults 
of  valves  in  general  are  the  great  resistance  to  the  passage 
of  fluid  through  them  ;  the  harmful  effect  of  their  masses, 
producing  shock  and  noise,  and  destroying  the  valve  seats  ; 
the  great  changes  of  direction  and  velocity,  and  the  eddies 
consequent  upon  this  produced  by  the  valve.  To  get  rid  of 
these  Professor  Guttermuth  carefull}-  studied  the  working  of 
valves,  both  practically  and  theoretically,  and  claims  to  have 
designed  one  in  which  all  these  faults  are  reduced  to  the 
minimum  possible.  The  mass  of  the  valve  is  very  small,  as 
is  also  the  tension  of  the  spring,  while  the  flow  through  the 
seat  and  past  the  valve  is  so  arranged  that  there  is  very 
little  change  of  velocity  and  direction,  and  consequently 
very  little  loss  by  the  production  of  eddies.  This  is  very 
clearly  shown  in  fig.  147,  which  contains  a  transverse  and 
longitudinal  section  of  an  air-compressor  cylinder.  In  the 
latter  the  air  enters  from  the  left,  aud  it  will  be  seen  how 
small  is  the  change  of  direction  in  its  pnssage  through  the 
valve,  while  the  same  holds  good  for  the  discharge.  The 
opening  of  the  valve  is  not  affected  appreciably  by  the 
tension  of  the  spring,  but  depends  upon  the  volume  flowing 
through  it.  The  spring  is  necessary  merely  to  close  the 
valve  with  sufficient  rapidity.  The  valves  are  noiseless  in 
their  action,  and  easily  accessible.      Fig.  148   shows  then- 


Em.  147. 


arrangement  for  an  ammonia  compressor  where  a  small 
clearance  is  necessary.  Two  small  covers  are  arranged  to 
give  access  to  the  valves.  Fig.  149  gives  the  diagrams  of  a 
compound  air  compressor  made  at  the  Humboldt  works, 
compressing  to  seven  atmospheres.  The  diameters  of  the 
steam  cylinders  are  630  and  950  mm.  (24-8  in.  and  37'4in.), 
and  those  of  the  air-compressing  cylinders  400  and  650  mm. 
(15-75  in.  and  25'6  in.),  while  the  stroke  is  1,000  mm. 
(394  in.). 


The  speed  at  which  the  diagrams  are  taken  is  75 
revolutions  per  minute,  but  the  engine  is  capable  of 
discharging  5,000  cubic  metres  of  free  air  per  hour.  The 
ease  with  which  the  valves  work  is  shown  by  the  fact  that 
the  pressure  on  the  diagram  only  exceeds  seven  atmospheres 
by  about  3i  lb.  at  most.  The  advantage  of  compounding  is 
also  shown  by  the  great  reduction  in  volume  of  the  air  in 
the  intermediate  reservoir.  The  mean  volume  of  air  dis- 
charged from  the  low-pressure  cylinder  is  0'436  of  its 
volume,  while  that  drawn  into  the  high-pressure  cjdinder  is 
"95  of  its  volume.  It  follows  that  the  air  discharged  from 
the  low-pressure  cylinder  has  a  volume  whos-e  ratio  to  that 
of  the  air  drawn  into  the  high-pressure  cylinder  is 

•436  x  (650)2  =.  1>21 
•95  x  (400)2 

The  pressure  at  discharge  from  the  low-pressure  cylinder  is 
27*45  lb.,  and  from  the  high-pressure  cylinder  88-21b,  both 
above  the  atmosphere.    The  average  volumetric  efficiency  of 


Fio.  118. 


the  low-pressure  cylinders  is  94  per  cent ;  that  of  the  high- 
pressure  cylinders  is  94^  per  cent.  The  mean  pressures 
from  the  low  aud  high  pressure  cylinders  are  16T2  and 
30-65,  so  that  the  mean  pressure  referred  to  the  low-pressure 
cylinder  is  29  "57  lb.  per  square  inch. 

The  ideal  mean  pressure  that  would  be  obtained  with 
isothermal  compression  and  volumetric  efficiency  of  '94  is 

•94  x  14-7  hyp  log  7  =  26-85. 

The  air  efficiency 

2685      Q1  , 

n.  =    =  91  per  cent, 

/2      29-57  v 

a  very  good  result,  showing  the  advantage  of  compounding. 

If  we  assume  that  the  mechanical  efficiency  of  the  engine 
is  80  per  cent  (and  it  is  hardly  likely  to  be  less),  we  get  a 
total  efficiency  of  72-8  per  cent  ;  while  with  an  average 
mechanical  efficiency  of  85  per  cent  it  is  77'2. 

The  value  of  the  exponent  n  in  the  low-pressure  cylinder 
is  calculated  from  the  formula — ■ 

n  =  log  ih  ~  log  g» 
log  v2  -  log  vt 

where  r2  is  the  length  on  the  diagram  between  the  feet  of 
the  compression  and  expansion  curves,  and  t\  is  the  length 
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measured  parallel  to  the  atmospheric  line  between  these 
curves  from  the  highest  point  on  the  expansion  curve  ;  while 
/>,  must  then  be  chosen  as  the  pressure  corresponding  to  this 
point,  and  p,  is  the  pressure  at  the  foot  of  the  compression 
curve — 

n  =  log  40-2  -  log  14-7  =  ji28 
log  90-5  -  log  41-25 

mean  values  of  pu  vlf  r2  being  taken  from  the  two 
diagrams. 

In  the  high-pressure  diagram  we  get 

log  85-2  -  log  39      .  10_ 

n  =  —  =  1*1 25. 

log  90  -  log  45 

The  following  dimensions  of  this  engine  will  be  of 
interest : — 

Piston-rod  diameter   125  mm. 

Tail-rod  diameter    115  mm. 

Crosshead  gudgeon  diameter    130  mm. 

Bearing  length   250  mm. 

Length  of  connecting  rod   2,500  mm. 

Diameter  at  small  end   120  mm. 

Diameter  at  large  end    150  mm. 

Overhang  of  crank    630  mm. 

Diameter  of  journals    325  mm. 

Length  of  journals    540  mm. 

Diameter  of  shaft  at  flywheel   430  mm. 

Length  of  flywheel  boss    600  mm. 

Diameter  of  crank  pin   190  mm. 


Fig.  149. 

Length  of  crank  pin   270  mm. 

Diameter  of  flywheel    5,000  mm. 

Width  of  rim    300  mm. 

Radial  depth   300  mm. 

Number  of  arms    8 

Centres  of  cylinders   4,450  mm. 

Diameters  of  side  shaft   80  and  90  mm. 

Diameter  of  mitre  bevel  wheels    640  mm. 

Diameter  of  high-pressure  steam  and  exhaust 

double-beat  valve    180  mm. 

Diameter  of  low-pressure  steam  and  exhaust 

doubledieat  valve    290  mm. 

Diameter  of  high-pressure  steam  pipe   175  mm. 

Diameter  of  high-pressure  exhaust  pipe   200  mm. 

Diameter  of  intermediate  receiver   835  mm. 

Length  of  intermediate  receiver  2,540  mm. 

Diameter  of  low-pressure  steam  pipe   275  mm. 

Diameter  of  low-pressure  exhaust  pipe    325  mm. 

Diameter  of  low-pressure  air  cylinder  suction 

pipe    300  mm. 

Diameter  of  low-pressure  air  cylinder  dis- 
charge pipe    275  mm. 

Two   intermediate  receivers — diameter  and 

length   575  and  4,200  mm. 

Diameter  of  high-pressure  air  cylinder  suction 

pipe    225  mm. 

Diameter  cf  high-pressure  air  cylinder  dis- 
charge pipe    175  mm. 


Thickness  of  high-pressure  cylinder    30  mm. 

Thickness  of  high-pressure  liner   35  mm. 

Thickness  of  high-pressure  air  cylinder   25  mm. 

Thickness  of  high-pressure  air  liner    32  mm. 

Total  length  of  low-pressure  air  valves    1,000  mm. 

Total  length  of  high-pressure  air  valves   605  mm. 

Number  of  passages  in  low-pressure  gratings  40 

Area  of  each  passage  about  33  x  42  mm. 

Number  of  openings  in  high-pressure  gratings  30 

Area  of  each  passage   27  x  30  mm. 

The  steam  valves  are  double-beat,  and  are  actuated  by 
eccentrics  from  a  side  shaft.  Each  cylinder  has  four  valves — 
two  admission  above  and  two  exhaust  beneath.  A  trip  gear 
is  used,  the  cut-off  in  the  low-pressure  being  adjustable  by 
hand,  and  that  in  the  high-pressure  being  controlled  by  the 
governor. 

(To  be  continued.) 


A    NEW    BOAT-LAUNCHING  GEAR. 


In  cases  where  a  ship  of  modern  construction  becomes 
disabled,  it  is  obvious  that  all  the  boats  should  be  at  once 
available.  A  ship  in  such  a  predicament  usually  lists  oyer 
dangerously,  and  inasmuch  as  the  weather  side  presents- 
the  larger  area  to  the  wind  and  to  the  sea,  she  naturally 
swings  so  as  to  present  this  side  flat  to  the  weather.  Under 
such  circumstances  the  ship  becomes,  as  it  were,  a  break' 
water,  and  the  list  causes  the  lee  davit  tackle  to  swing 
outwards,  away  from  the  side  of  the  ship.  To  launch  the 
weather  boats  from  their  proper  davits  would  lie  to  ensure 
their  destruction,    If  they  can  easily  be  moved  to  leeward, 


so  that  they  may  be  lowered  from  the  lee  davits  when  the 
tackle  is  clear  of  the  lee  boats,  a  great  increase  lias  been 
attained  in  the  life-saving  power  of  the  ship's  appliances. 

The  illustraion,  which  we  take  from  Marine  Engineer- 
ing, shows  a  new  device — the  invention  of  Captain  V.  H. 
Spalding,  of  London — for  enabling  all  the  boats  to  be 
launched  from  one  side  of  the  vessel. 

The  chocks  are  of  the  ordinary  type  now  used,  but 
instead  of  resting  flat  upon  the  boat  deck  they  are 
supported  by  ball  rollers,  which  run  in  a  slightly  grooved 
rail  let  into  the  deck.  Normally,  wedges  hold  the  boats 
firmly  in  position  against  motion  of  the  ship.  The  grooved 
rails  run  transversely  and  also  longitudinally,  and  cross 
junctions  are  provided.  By  the  figure  we  may  describe 
the  procedure :  The  boat  c  is  ready  for  launching  on  the 
lee  side ;  b  is  being  run  over  the  thwartship  grooved  track 
ready  to  occupy  the  davits  and  tackle  now  holding  c;  and 
the  weather  tackles  are  attached  to  b  to  "  brake  "  its  run 
down  the  decline  of  a  possible  "  listing  "  deck.  The  boat  a 
may  be  run  along  the  fore  and  aft  track  clear  of  the  funnel, 
ventilators,  and  skylight,  and  then  thwartships  to  the 
nearest  lee  davits  that  happen  to  be  free. 


Westeumite. — We  are  informed  by  Messrs.  Hope  and  Sons,  22. 
Billeter  St.,  London,  E.C.,  that  they  have  been  instructed  by  the 
Automobile  Club  to  treat  with  Westrumite  the  whole  of  the  course 
over  which  the  Touring'  Trophy  Race  will  be  held  on  September 
14th,  1905,  in  the  Isle  of  Man.  This  fact  is  well  worthy  of  record, 
and  will  go  a  long  way  in  proving  the  efficiency  of  this  well- 
known  treatment.  We  understand  the  contract  was  taken  in 
competition  with  all  other  systems  of  dust  laying,  and  it  is 
luped  that  the  weather  conditions  will  be  such  as  to  give  this 
material  a  real  trial. 
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BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Explosion  from  a  Cornish  Boiler,  due  to  being 
worked  when  in  a  Worn-out  Condition. 

JSTo.  1,541. — The  boiler,  which  was  of  the  Cornish  type, 
was  IS  ft.  long  and  6  ft.  in  diameter,  and  was  used  for 
supplying  steam  to  a  motor-mill  engine  by  Mr.  H. 
Humphrey,  Bishopsnorth,  Bristol.  The  maker's  name  and 
the  age  of  the  boiler  were  both  unascertainable,  but  it 
was  estimated  to  be  about  45  years  old.  It  had  been 
through  many  hands,  and  about  15  years  ago  was 
examined  and  repaired  and  tested  by  water  pressure  to 
70  lb.  per  square  inch  on  being  sold  to  a  brick  maker  at 
Bedniinster,  being  set  to  work  in  1888  at  a  pressure  of 
40  lb.  per  square  inch.  Two  years  afterwards,  owing  to 
continued  leakage  of  some  rivets  in  the  furnace  crown, 
two  new  crown  plates  of  Staffordshire  iron  7/,G  in.  thick 
were  fitted. 

In  the  early  part  of  1901  Mr.  Humphrey  purchased  the 
boiler,  but  did  not  have  it  examined,  as  he  only  intended 
working  it  at  20  lb.  pressure,  and,  knowing  it  had  been 
worked  at  10  lb.,  considered  it  was  quite  safe  for  the  former 
pressure.  It  was  arranged,  however,  for  the  purpose  of 
doing  some  pumping  for  its  former  owner,  to  work  it  at 
about  50  lb.  pressure  for  a  few  weeks  each  year.  Mr. 
Humphrey  stated  at  the  inquiry  that  the  boiler  was  blown 
down  and  cleaned  every  six  weeks,  but  the  facts  showed 
that  such  could  not  have  been  the  case,  or  leakage  would 
have  occurred.  In  April,  1903,  a  proposal  form  was  sent 
to- the  Scottish  Boiler  Insurance  Company,  and  in  conse- 
quence an  inspector  was  sent  to  examine  the  boiler.  He 
found  the  boiler  in  such  a  bad  condition  that  before  his 
report  was  drawn  up  he  advised  the  insurance  company 
that  the  boiler  was  seriously  corroded,  and  that  it  was 
going  to  be  worked  the  next  day.  Realising  the  danger, 
the  chief  engineer  at  once  telegraphed  and  wrote  the  same 
day  to  the  owner  of  the  boiler,  advising  him  that  the  boiler 
was  worn  out  and  not  fit  to  be  worked.  Mr.  Humphrey 
stated  at  the  inquiry,  however,  that  he  received  neither 
the  telegram  nor  the  letter.  Subsequently  the  report  of 
the  examination  was  sent,  which  refused  to  take  the  risk 
for  insuring  the  boiler,  and  pointed  out  its  dangerous 
condition. 

This  report  was  shown  to  the  man  who  looked  after  the 
boiler,  who  declared  that  in  his  opinion  the  boiler  was 
all  right  for  a  pressure  of  20  lb.  per  square  inch,  and  the 
owner  took  his  advice  in  preference  to  the  insurance 
oompaay's  report.  The  result  was  that  about  18  months 
afterwards  the  boiler  exploded,  many  of  the  shell  plates 
being  absolutely  worn  out.  Fortunately,  no  one  was 
injured,  or  the  consequences  would  have  been  serious  for 
the  owner.  As  it  was,  the  Board  of  Trade  inspectors  found 
that  he  was  responsible  for  the  accident  by  his  gross 
carelessness,  and  ordered  that  he  should  pay  £50  to  the 
solicitor  of  the  Board  of  Trade  towards  the  costs  and 
expenses  of  the  investigation. 


Explosion  from  a  Vertical  Boiler,  due  to  Corrosion 
of  the  Firebox  Plates. 

No.  1,542.— In  this  case  the  boiler  from  which  the 
explosion  occurred  was  worn  out.  It  was  used  inter- 
mittently, and  the  firebox  on  the  fire  side  was  so  reduced 
in  thickness  by  corrosion  that  it  was  unfit  to  be  worked 
at  any  useful  pressure.  It  would  seem  that  no  proper 
examination  of  the  boiler  has  ever  been  made  since  it  was 
purchased  by  its  present  owner,  and  that,  while  in  his 
possession,  it  was  looked  after  by  his  two  sons,  who  had 
not  sufficient  knowledge  to  judge  of  its  fitness  to  withstand 
internal  pressure.  Boilers  that  are  worked  intermittently, 
and  are  subjected  during  the  intervals  between  the  workings 
to  the  action  of  a  damp  atmosphere,  very  frequently  corrode 


rapidly  in  the  firebox,  and  had  this  one  been  examined  by 
a  competent  person  he  could  scarcely  have  failed  to  discover 
its  defective  condition.  One  of  the  safety  valves  was  found 
set  fast  in  its  seat,  and  therefore  inoperative;  while  the 
other  seems  to  have  been  loaded  to  a  greater  pressure  than 
it  was  thought  to  be,  and  the  pressure  gauge  appears  to 
have  been  inaccurate.  Having  regard  to  the  wasted 
condition  of  the  firebox,  and  to  the  conditions  under  which 
the  boiler  was  worked,  it  is  surprising  (observes  the 
Engineer  Surveyor-in-Chief  to  the  Board  of  Trade)  that 
the  explosion  did  not  take  place  sooner. 

Failure  of  the  Main  Steam  Pipes  on  Board  a  Cargo 
Steamer. 

No.  1,543. — 'The  pipes  which  failed  were  made  of  copper, 
and  were  the  branch  pipes  of  the  main  range  of  piping 
leading  to  the  port  and  starboard  boilers  of  the  steamship 
Yarborough.  They  were  of  solid-drawn  copper,  No.  5 
S.W.G.  in  thickness,  and  4  J  in.  internal  diameter.  The 
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FlQ.  1. 


Fio.  2. 
Report  No.  1543. 

flanges  were  of  brass  and  brazed  on.  Figs.  1  and  2  show 
the  arrangement  of  the  piping.  The  explosion  occurred 
while  the  vessel  was  on  a  voyage  from  Port  Talbot  to 
Pensacola  with  only  bunker  and  water  ballast.  Bad 
weather  was  met  with,  which  caused  the  vessel  to  pitch 
and  roll,  and  the  engines  raced  and  vibrated  considerably. 
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The  heavy  strains  thus  caused  resulted  in  the  two  branch 
main  steam  pipes  being  fractured  close  to  the  flanges. 
Through  the  promptitude  of  the  chief  engineer,  the  steam 
was  shut  off  the  pipes  as  soon  as  the  cracks  were  discovered, 
and  temporary  repairs  effected.  The  vessel  then  steamed 
into  Queenstown  Harbour,  where  more  permanent  repairs 
were  made.  The  explosion  was  not  accompanied  by  any 
serious  consequences. 


Preliminary  Inquiry  into  Explosion  from  a  Steam 
Pipe  on  Board  the  steamship  Orizaba.  (Merchant 
Shipping  Act,  1894.) 

No.  125. — This  report  refers  to  the  failure  of  a  solid- 
diawn  copper  steam  pipe  of  in.  diameter,  ''252  in.  thick 
originally,  and  8  ft.  2|  in.  long.  It  formed  part  of  the 
main  steam  pipe  ranges  on  board  the  steamship  Orizaba,  a 
vessel  of  6,300  gross  tons,  owned  by  the  Pacific  Steam  and 
Navigation  Company,  and  engaged  in  mail  and  passenger 
service  between  London  and  the  Australian  ports.  The 
pipe  ripped  longitudinally  near  one  end  for  a  distance  of 
2  ft.  l|in.  along  the  top.  The  rip  commenced  close  to 
the  starboard  edge  of  the  hanger  that  supported  the  pipe 
from  a  beam  immediately  above  it ;  the  part  of  the  pipe 
between  the  hanger  and  the  beam  afterwards  ripped  circum- 
ferentially  along  the  edge  of  the  hanger  at  one  side  and 
the  flange  at  the  other,  and  was  straightened  by  the 
issuing  steam  into  a  flat  sheet  about  2  ft.  long  by  10  in. 
wide,  as  shown  on  fig.  1,  the  circumferential  fractures 
extending  almost  entirely  round  the  pipe.  There  were, 
therefore,  two  openings,  the  full  diameter  of  the  pipes  from 
which  the  steam  from  the  boilers  escaped  into  the  stoke- 
hold. 

Two  causes  operated  to  produce  the  explosion.  The  pipe 
was  reduced  to  less  than  half  its  original  thickness  by 
external  wasting,  and  a  longitudinal  crack  existed  on  the 
inner  surface.  The  latter,  combined  with  the  reduction  in 
the  thickness,  rendered  the  pipe  too  weak  to  resist  the 
ordinary  working  pressure.  The  report  gives  analyses  of 
and  the  results  of  tests  carried  out  on  the  material  of 
which  the  pipe  was  made  by  Dr.  Glaxebrook  at  the  National 
Physical  Laboratory,  which  show  that  the  pipe  had  been 
corroded  by  the  action  of  sea  water,  which  found  its  way 
through  the  lagging  at  the  joints. 

The  commissioners  to  the  Board  of  Trade  who  conducted 
the  inquiry  state  :  "  So  far  as  we  are  aware,  this  is  the 
only  case  of  a  solid-drawn  copper  pipe  having  failed  in  this 
manner  on  board  ship,  and  considering  the  very  large 
number  in  use  there  is  every  probability  that  this  is  an 
isolated  case ;  but  the  facts  should,  we  think,  be  generally 
known,  and  borne  in  mind  when  examinations  are  being- 
made,  viz.,  that  wasting  may  occur  on  the  outside  of 
copper  pipes,  and  that  internal  flaws  may  exist  in  solid- 
drawn  pipes." 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  7th  September, 
1905  :— 

Liverpool. — First  class :  W.  T.  Jacks,  J.  S.  Walker,  R.  H.  Levens, 
W.  G.  Stubbs.  Second  class :  J.  F.  Poynor,  W.  F.  Stephenson,  W. 
Hetheriugton,  J.  W.  A.  Booth,  H.  Edwards. 

London. — Second  class :  R.  Walker,  W.  D.  Anderson,  F.  G.  Randall, 
E.  H.  Wilkins. 

North  Shields. — First  class  :  F.  W.  Forbes,  G.  Lawson,  W.  H. 
Milner.  Second  class:  T.  Dawson,  G.  Scott,  R.  B.  Mileson,  J.  J. 
Sparkes. 


North-East  Coast  Institution  op  Engineers  and  Ship- 
builders.— Members  of  this  institution  are  reminded  that  the 
1  wenty-second  session  will  open  early  in  October,  and  are 
lequested  to  favour  the  institution  with  a  paper,  or  use  their 
influence  in  that  direction.  A  long  list  of  subjects  suggested 
will  be  sent  on  application  to  the  secretary. 


STEAM  POWER  GEN  ERATION.— XIII. 

By  G.  Croydon  Marks. 

In  the  latter  part  of  1858  Armstrong  patented  a  vertical 
type  of  boiler,  as  shown  in  fig.  Ill,  in  which  the  combustion 
chamber  was  enclosed  by  an  annular  water  space.  This  had, 
arranged  at  right  angles  to  each  other,  two  double  cone- 
shaped  water  spaces  or  ways,  each  communicating  at  either 
end  with  the  annular  water  space.  This  is  the  prototype  of 
many  vertical  boilers  of  the  present  day. 

The  question  of  the  complete  combustion  of  fuel  was 
always  a  very  difficult  one,  and  many  engineers  gave  con- 
siderable attention  to  it.  Matley  brought  out  a  type  of 
furnace  somewhat  similar  to  the  ordinary  type  of  internal- 
fired  boiler,  in  which  he  provided  a  hollow  perforated  arch  at 
the  mouth  for  the  admission  of  air,  and  at  the  back  a  hollow 
bridge  perforated  towards  the  rear.  Air  was  admitted  from 
the  ashpit  to  the  interior  of  the  bridge,  and  so  passed  to  the 
combustion  chamber.  The  general  arrangement  and  position 
of  the  air  admission  holes  wid  be  seen  on  reference  to  the 
accompanying  fig.  115. 


Fig.  114. 

It  is  interesting  to  note  in  passing  that  it  was  at  this 
period  when  Giffard  first  brought  out  his  original  injector 
for  filling  steam  boilers  when  under  pressure. 

A  form  of  furnace  was  about  the  same  time  designed  by 
Bellville,  the  arrangement  of  the  firebars  being  quite 
different  from  the  usual  longitudinal  type.  In  his  desigu, 
Bellville  placed  his  bars  horizontally,  but  across  from  left  to 


Fia.  115. 

right,  step-wise,  over  each  other,  thus  giving  the  fuel  a  con- 
tinuous inclined  descent.  A  door  was  provided  so  that 
clinkers  could  be  removed  without  interfering  with  the 
general  working  of  the  furnace.  Fig.  116  shows  the 
apparatus,  but  no  record  remains  as  to  whether  any  difficulty 
was  experienced  in  keeping  the  coals  on  the  bars. 

An  attempt  at  superheating  the  steam  from  a  boiler  was 
made  in  this  year  by  Conybeare.  Fig.  117  illustrates  one  of 
his    designs,  in    which    the    vertical    superheating  tubes 
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communicated  at  top  and  bottom  with  inlet  and  outlet  steam 
chests.  The  tubes  were  arranged  near  and  at  right  angles 
to  the  ends  of  the  boiler  tubes.  The  hot  smoke  and  fumes 
on  their  way  to  the  smoke  box  passed  between  the  super- 
heating tubes,  heating  them  to  a  greater  or  less  extent. 

A  novel  type  of  vertical  boiler  is  given  in  figs.  118  and 
119,  the  latter  being  a  cross-section  of  the  tubes  shown  in 
the  former  illustration  to  a  slightly  larger  scale.  This 
design  by  Benson,  it  will  be  seen,  consisted  of  a  tubular 
boiler  having  a  number  of  co-ordinate  coils  or  series  of  tubes. 
Means  were  provided  for  equalising  the  water  supplied  to 
them,  and  an  arrangement  was  made  whereby,  in  the  event 
of  any  of  the  coils  becoming  injured,  or  running  dry,  they 
could  be  separately  cut  out  without  affecting  the  others. 
There  are  many  features  in  the  design  of  the  above  boiler 
which  will  bear  careful  examination. 


Tin.  lie, 

Fig  120  shows  a  marine  type  of  boiler  brought  out  by 
Randolph  and  Elder  in  1859.  It  is  one  of  the  earliest 
examples  of  any  importance  of  a  marine  boiler  having  two 
uptakes. 

Messrs.  Horton  and  Kendrick  in  the  following  year  con- 
structed a  type  of  boiler  consisting  of  three  horizontal  drums 
at  different  levels.  These  were  connected  by  short  end 
pipes,  of  large  diameter  (see  fig.  121).  The  lowest  drum  con- 
tained water  and  mud,  the  next  was  filled  partly  with  water 


Fia.  117. 

and  partly  with  steam,  whilst  the  highest  served  only  as  a 
steam  chest.  Between  the  lower  two  drums  there  were  a 
number  of  water  tubes  provided  for  the  purposes  of 
increasing  the  heating  service  for  the  more  rapid  generation 
of  steam.  It  is  evident  that  about  this  time  much 
ingenuity  was  displayed  in  the  design  of  vertical  boilers,  for 
at  no  previous  period  does  there  appear  to  have  been  so  many 
attempts  to  develop  new  designs,  or  so  many  abortive  types 
as  were  then  evolved. 


In  this  connection  is  ahown,  in  fig.  122,  a  boiler  by 
Gourlay  and  Kemp.  In  the  combustion  chamber  was 
arranged  a  number  of  inter-connected  horizontal  water 
spaces  surmounted  by  a  horizontal  steam  chamber,  these 
water  spaces  being  connected  by  a  series  of  water  tubes- 


Fig.  US. 

The  combustion  chamber  and  furnace  thus  consisted 
practically  of  a  vertical  cylinder  partially  surrounded  by  a 
water  space.  Internal  deflectors  were  provided  for  giviDg  a 
circuitous  path  to  the  products  of  combustion. 


Fig.  119. 


It  is  noteworthy  that  Butlin  in  1860  anticipated  several 
of  the  features  necessary  for  the  satisfactory  production  of 
superheated  steam.  The  superheater  that  he  devised  was 
controlled  by  valves  :  (a)  for  enabling  the  superheated 
steam  to  pass  diluted  or  cooled  by  an  admixture  of  saturated 


Fig.  120. 

steam,  if  desired  ;  (6)  for  filling  the  superheater  with  water 
at  firing  up,  to  protect  it  from  injurious  heating  until 
sufficient  steam  had  been  generated  by  the  boiler  to  fill  it. 
Fig.  123  shows  the  path  of  the  steam  to  and  from  the  smoke 
box  behind  the  tubes  of  the  boiler. 
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An  ingenious  arrangement  for  the  superheating  of  steam 
was  brought  oat  a  little  later  by  Messrs.  Pullan,  Cress  well, 
and  Longstaff,  applicable  to  a  horizontal  tubular  boiler.  The 
tubes,  or  some  of  them,  preferably  the  top  row,  were  of 
larger  bore  than  the  remainder,  and  through  these  were 
passed  smaller  tubes  in  which  the  steam  to  be  superheated 
flowed.  Figs.  12-1  and  125  show  the  general  design,  in 
which  it  will  be  noticed  the  superheating  tubes  are  connected 


Fig.  ]21. 

at  their  ends  by  headers  or  chambers  arranged  in  the  com" 
bust  ion  chamber  and  the  smoke  box.  The  Schmidt  system 
of  superheating,  as  adopted  in  some  continental  locomotives, 
bears  a  resemblance  to  the  above,  with  the  difference  that  in 
this  system  an  out  and  return  tube  is  fitted  in  the  same 
flue  tube. 


Fig.  122. 

l'ollit,  in  the  same  year,  designed  a  novel  type  of 
horizontal  shell  boiler  internally  fired,  for  the  purpose  of 
securing  a  large  amount  of  heating  surface,  fig.  126.  The 
fire  grates  were  placed  in  one,  two,  or  more  flues,  which 
bent  beyond  the  bridge  downwards  into  a  single  flue  that 
conveyed  the  products  of  combustion  along  the  bottom  to 


the  end  of  the  boiler.  The  products  then  entered  a  double 
flue,  which  conveyed  them  to  the  firing  end  of  the  boiler  and 
then  back  again  to  the  other  end.    The  fumes  were  then 


Fig.  123. 


taken  by  flues  alongside  and  under  the  boiler,  and  thence 
to  the  chimney  in  a  manner  somewhat  similar  to  that, 
adopted  at  the  present  day. 


Figs.  124  aud  125. 


A  short  time  following,  but  in  the  same  year,  Galloway 
improved  on  a  form  of  boiler  patented  by  Napier  in  1842. 


Fig.  126. 

In  this  former  design  of  boiler  a  horizontal  water  space  was 
arranged  to  form  a  roof  for  the  firebox  in  such  a  maimer  that 
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the  flames  and  hot  gases  could  p;)ss  above  it  into  the  com- 
bustion chamber.  The  horizontal  water  space  was  connected 
through  the  combustion  chamber  by  a  number  of  tubes  with 
an  annular  water  space  surrounding  the  lower  pait  of  the 


Fig.  12V. 


chimney.  There  was  also  a  water  space  partially  surrounding 
the  furnace  and  combustion  chamber,  and  the  feed  water 
was  heated  in  a  jacket  around  the  chimney.  Galloway 
employed  somewhat  similar  water  spaces,  but  improved  on 
Napier's  arrangement  by  giving  to  the  flames  and  products 
of  combustion  a  longer  and  more  indirect  coutse  to  the 
chimney,  fig.  127.  The  same  idea  Galloway  also  applied  to 
a  locomotive  boiler. 

{To  be  continued.) 


A  NEW  PROCESS  FOR  THE  MANUFACTURE 
OF  COPPER  SHEETS,  TUBES,  AND  WIRE. 

By  Sherard  Cowper-Colbs. 

(Concluded  from  page  367.) 
The  production  of  copper  wire  by  electrolytic  means 
is  a  more  difficult  problem  than  the  production  of  copper 
tubes  and  sheets.  Various  processes  have  been  suggested 
and  tried  from  time  to  time,  such  as  electro  depositing 
copper  on  a  thin  copper  wire  until  it  has  attained  a 
considerable  thickness,  and  then  drawing  the  thickened 
wire  down  again  to  a  comparative  fine  wire.  Swan  and 
Sanders  have  both  experimented  with  such  processes,  but 
•so  far  they  have  not  been  worked  commercially.  The  Elmore 
process  consists  of  producing  copper  tubes  by  his  burnishing 
process,  and  cutting  them  up  :'n  long  spirals.     Such  a 


Illustration  25. 

process  is  very  costly,  and  the  wire  when  finished  and 
subjected  to  a  tortional  test  is  very  unsatisfactory.  Other 
experimenters  have  tried  placing  insulating  strips  on  a 
cylindrical  mandrel,  so  as  to  produce  long  copper  spirals. 
The  spirals  thus  produced  are  uneven,  and  unsuitable  for 
drawing  down  to  wire  on  account  of  the  roughness  formed 
<m  the  edges.  The  method  employed  in  conjunction  with 
the  centrifugal  process  consists  in  making  on  the  mandrel 
;i  spiral  scratch.  The  effect  of  this  scratch,  which  must 
be  angular,  is  to  affect  the  molecular  strutcure  of  the 
oopper,  and  to  form  a  cleavage  plane,  as  shown  in  illus- 
tration 2."}.  If  the  scratch  is  not  angular  but  round  at 
the  base,  the  copper  will  not  divide.  The  line' of  cleavage 
is  no  doubt  formed  in  the  same  way  as  a  cast  metal,  as 
4 


shown  in  illustration  26,  fig.  1  being  a  sample  of  antimony 
sulphide  cast  in  a  rectangular  mould,  and  fig.  2  a  sample 
of  zinc,  also  cast  in  a  rectangular  mould.  In  each  case 
the  line  of  cleavage  can  be  clearly  seen.    If  the  mould  has 


Fig.  2. 
Illustration  26. 

rounded  corners  the  crystallisation  would  be  radial,  and 
there  would  be  no  cleavage  plane.  The  crystalline 
structure  of  the  deposited  copper  has  a  line  of  cleavage. 


Illustration  2V. 

starting  with  the  sharp  point  of  the  scratch  on  the 
mandrel.    The  copper  separates  more  readily  if  unwound 
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at  an  agle  to  the  axis  of  the  mandrel,  as  shown  in  illustra- 
tion 27.  The  construction  of  mandrel,  capable  of  making 
three  or  four  miles  of  wire  in  one  operation  in  a  few  hours 
from  crude  copper,  is  shown  in  illustration  28.  The  vat 
is  annular  in  construction,  the  mandrel  being  7  ft.  in 
diameter  and  making  about  50  revolutions  per  minute. 
A  great  feature  of  such  a  vat  is  that,  there  are  no  working 
parts  in  the  electrolyte,  and  no  stuffing  boxes  or  glands. 


Comparative  Data  of  Coppkr  Refining  Works. 


^jimc  of  works. 

Maximum 
capacity  in 
pounds  and 
kilos  per  day 

per  H.P. 

Terminal  voltage. 

Current  density  am- 
peres per  square  foot. 

Current  density  am- 
peres   per  square 
foot. 

Tauk  capacity  in  cubic 
feet  per  pound  of 
copper  per  hiur. 

Tat)  k  capacity  in  cubic 
foot  of  copper  per 
hour. 

Cubic 

U.S.A. 

Lbs. 

Kilos. 

dec.  per 

t^ram  me 

100 

45,359 

0-37 

15 

139  35 

7-1 

0*443 

1*26 

57,153 

10*20 

94*758 

10*1 

0'63 

144 

65,317 

0-3-0-4 

10 

92-9 

7*0 

0-437 

170 

77,111 

0-1-0-2 

5-3 

0-331 

Great  Falls    .. 

30-40 

(  278-7  ) 
'(  371*6  f 

.... 

125 

56,639 

12-16 

1  1U-4S  ) 
|  148-64  ( 

England. 

Bolton  (Fry hall)  

60 

27,215 

0-7-0-8 

12 

111-18 

11-1 

0-693  I 

26 

11,793 

8  75 

0*546 

Germany. 

165 

74,843 

0-45 

1-85 

17186 

Oker   

118 

53,524 

France. 

Biache  St.  V.  an  

110 

49,895 

02 

:; 

27-87 

Marseilles  

1 10 

49,895 

"to*  s'  ■'. 

1  24- 

11  52 

.... 

Russia 

HaUkent  

44 

19  95S 

0-34 

3-7 

34-373 

43 

2*683 

The  capital  expenditure  on  plant  required  for  the 
centrifugal  process  compares  very  favourably  with  an 
up-to-date  rolling  mill  and  wire-drawing  plant.  The  cost 
of  such  a  plant,  with  buildings,  engines,  and  the  necessary 
plant,  is  about  £80,000  for  air  output  of  about  100  tons 
per  week,  or  5,000  tons  per  annum. 

Estimate  of  Cost  of  Working  Process 

Estimated  Cost  of  Plant   for  producing    10,000  tons  of 
Tubes,  Sheets,  and  Wire  per  annum  by  the  Centrifugal 


Process. 

£ 

Cost  of  95  vats  and  accessories    64,000 

Machinery  for  finishing  tubes,  sheets,  and  wire  ."3,000 

Cranes  and  lifting  gear    1,500 

Building   15,000 

Plant  for  mandrel  making    2,000 

Machinery  for  fitting  shop    1.500 

Pumps,  atomisers,  filter  tanks    5.000 

Foundry    2,500 

Driving  machinery  for  vats    5,000 

Conductors  and  electrolyte    5,000 


£106,500 

Floating  capital  for  copper    30,000 


£130,500 


Estimate  of  Cost  of  producing  Copper  Tubes,  Sheet,  and 
Wire  by  the  Centrifugal  Process  direct  from  Crude 
Copper. 

£   s.  d. 

Power  per  ton  (2,2-10  lb.),  1,015  kw.  hours  at 


0"275d.  per  kilowat    1  2  2 

Wages  at  8d.  per  hour  (18|  hours)    0  12  4 

Management   0  5  0 

Interest  on  copper  lock-up    0  1  0 

Depreciation  on  plant  and  building-    0  10  0 

Heating  electrolyte   0  1  0 

Drawing  and  rolling    0  5  0 


£2  16  6 

These  figures  represent  the  actual  working  cost,  on 
which  there  would  be  a  further  reduction  for  the  precious 
metals  recovered,  and  if  £1  10s.  be  deducted  from  the  above 
cost,  which  is  at  present  the  difference  between  Chili  bar 
and  electrolytic  copper,  the  cost  per  ton  is  reduced  to 
£1  6s.  6d. 


Illustration  28. 


Advantages  claimed  far  the.  Centrifugal  Process: — The 
following  are  some  of  the  chief  advantages  claimed  for  the 
process  :  The  copper  is  refined  and  manufactured  into  sheets 
or  tubes  in  one  operation,  the  copper  being  of  a  hard  nature, 
similar  to  that  which  is  cold  rolled  ;  the  process  is  at  least 
ten  times  faster  than  any  existing  electrolytic  process; 
a  high  current  can  be  employed  without  deteriorating  the 
quality  of  the  copper ;  there  is  no  risk  of  lamination,  as 
no  burnisher  is  employed  ;  the  copper  is  simple  and  free 
from  mechanical  complications ;  the  amount  of  copper 
locked  up  for  a  given  output  is  small  compared  to  other 
processes ;  finally,  anodes  of  very  impure  copper  can  be 
used,  as  compared  to  the  anode  copper  used  in  other 
sj\stems. 

Conclusion. — In  conclusion,  I  should  like  to  acknowledge 
my  indebtedness  to  those  who  have  worked  so  hard  and 
with  so  much  enthusiasm  during  the  years  it  has  taken 
to  develop  the  centrifugal  process.  The  work  at  times  has 
been  of  a  most  arduous  character,  and  to  obtain  the  data 
required  it  has  been  necessary  to  run  the  plant  continuously 
day  and  night  for  long  periods. 
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THE  LIVES  OF  THE  ENGINEERS. 


By  Dr.  SAMUEL  SMILES. 


These  five  handsome  volumes,  fully  illus- 
trated, sent  post  free  for  3s.  cash  deposit  and 
Instalments.  For  Particulars  and  Order  Form 
see  page  ix. 


FOR  AN 

ENGINEER'S  LIBRARY 

LOOK  ON   PACE  IX. 

If  you  do  not  see  the  book  or  set  of  books 
you  require,  or  would  like  to  make  additions 
thereto,  we  shall  be  glad  to  help  you. 


FOR  PARTICULARS  ADDREss- 
^e  Manager,  "Engineers'  Gazette" 

359,    STRAND,  LONDON. 


THE  NEW  TRADE  MARKS  ACT. 

A  new  Trade  Marks  Act,  which  will  come  into  force 
early  next  year,  is  based  on  the  existing  Act  to  a  large 
extent,  and  the  alterations  are  mainly  of  a  nature  which 
appeal  more  to  the  lawyer  than  to  the  manufacturer.  Two 
important  additions,  however,  have  been  made  to  the 
regulations  regarding;  the  character  of  trade  marks  that 

O  DO 

may  be  registered.  One  of  these  additions  provides  that 
the  name  of  a  company  may  be  registered  if  represented 
in  a  special  or  particular  manner.  The  registration  of  a 
name  is  at  present  restricted  to  that  of  an  individual  or 
firm.  The  other  addition — or,  more  strictly  speaking, 
modification — is  that  a  word  or  words  may  be  registered 
having  no  direct  reference  to  the  character  or  quality  of 
the  goods,  and  not  being,  according  to  its  ordinary  signi- 
fication, a  geographical  name  or  a  surname. 

The  italics  show  the  modification.  Up  to  the  present 
the  officials  at  the  Trade  Marks  Office  have  displayed 
extraordinaiy  ingenuity  in  tracing  hidden  meanings  in 
trade  marks  relative  to  the  nature  of  the  goods,  meanings 
of  which  the  applicants  themselves  have  in  many  cases 
been  unaware ;  and,  similarly,  applicants  who  have  spent 
much  time  and  trouble  in  inventing  what  they  thought  to 
be  a  suitable  fancy  word  have  to  their  chagrin  been  politely 
informed  that  the  registrar  has  been  able,  by  the  aid  of 
some  very  comprehensive  gazetteer,  to  trace  an  insignifi- 
cant locality,  in  a  far-distant  foreign  land,  bearing  a  name 
similar  to  the  suggested  trade  mark,  and  the  application 
has  been  refused.  We  trust  the  modifications  will,  in 
future,  prevent  the  occurrence  of  any  such  extreme  cases. 

Provision  has  also  been  made  in  the  new  Act  to  guard 
against  the  dog-in-the-manger  practice  adopted  by  many 
large  firms  in  registering  large  numbers  of  trade  mark.?, 
which  they  will  never  use  or  never  intend  to  use,  so  as 
to  prevent  the  registration  and  use  thereof  by  others. 
It  will  in  the  future  be  possible  for  any  person  aggrieved, 
on  application  to  the  court,  to  have  an  offending  mark 
removed  from  the  register. 

Hitherto  the  question  of  colour  did  not  affect  the 
registration  of  a  trade  mark  ;  that  is  to  say,  a  mark  once 
registered  was  protected  in  any  desired  colour  or  colours. 
In  future,  an  applicant  for  registration  of  a  mark  which 
is  rendered  distinctive  by  its  colour  or  combination  of 
colours,  but  which  mark  would  otherwise  not  be  registrable, 
may  obtain  registration  on  the  condition  that  his  claim  is 
limited  to  the  mark  in  the  particular  distinctive  colour  or 
colours.  It  will  still  be  possible  to  register  a  mark  iv: 
respect  of  all  colours;  in  fact,  except  under  the  special 
conditions  above  stated,  it  will  be  assumed  in  all  cases 
that  the  owner  of  the  mark  intends  to  cover  its  use  in  all 
colours. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

18080  J.  E.  NEWTON.    Land  cultivator. 

18105  C.  MAPLES.    Flower  pots. 

18164  F.  J.  WORKMAN.    Shears  for  cutting  grass. 

18271  J.  A.  SCHMIDT.    Cutting  shears.* 


Arms  and  Ammunition. 

17825    J.  McA.  and  W.  PRAIN.    Cartridge-holding  cases. 
17858    FRIED.  KRUPP  AKT.-GES.   Sighting  gear  of  barrel- 
recoil  ordnance.* 
18034    H.  P.  OKIE.    Fire  arms. 

18185  KINGS  NORTON  METAL  CO.,  T.  R.  BAYLTSS, 
H.  M.  SMITH,  and  H.  W.  BROUNSDON.  Fuses 
for  explosive  projectiles. 

18207  F.  T.  FISHER  and  W.  J.  GRIFFITHS.  Running-out 
springs  for  recoiling  guns. 


Bottles,  Glass,  &c. 

17841    H.  J.  A.  BARKER.    Bottle  stopper. 

17856    E.  WEYMAR.    Cleaning  bottles,  etc. 

17969    H.    COLE    and    L.    S.    GREENSFELLER.  Cork 

retainers.*  , 
17975    .1.  W.  ZIMMERMANN.    Bottle  closures.* 
18090    S.  M.  BUCHAN  and  C.  BUCHAN.    Earthenware  jars. 
18186    W.  BRIERLY.    Lid  for  preserve  jars. 
18213    S.  1MRAY.    Stoppering  bottles. 
16219    J.  H.  PEARSON.  Bottles. 

18221    F.  J.  STEELE.    Machine  for  making  irregular-shaped 
earthenware  articles. 

18234  R.   B ELLIS.  Bottles. 

18235  W.  D.  MARTIN  and  J.  BARR.    Ornamental  flower 

holders. 

18262    S.  J.  PRESCOTT  and  W.  H.  NOSWORTIIY.  Bottles. 


Building  and  Construction. 

17847    H.  PETERS.    Portland  cement. 

17859    A.  C.  MULLER.    Moulding  wall  stones. 

17864    W.  PAWCETT,  sen.  and  jun.    Cutting,  etc.,  stone. 

17866    W.  McCAIN.    Chimney  pieces. 

17880  J.  O'DOWD.    Roof  gutters* 

17881  O.  ROESEKE.    Electric  securing  devices  for  doors.* 
17883    H.  ANDERS.    Artificial  stones  for  building  purposes.* 
17932    G.  VINCENT  and  F.  PARKER.     Reversible  sliding 

windows. 

17977    C.  C.  WADE.      Attaching  door  or  other  knobs  to 
spindles. 

18073'    J.   R.   G.    BIRKETT,    C.    G.   ROBINSON,    and  J. 

KERSHAW.    Means  for  fire  resisting. 
18074    J.    R.    G.   BIRKETT,   C.    G.    ROBINSON,    and  J. 

KERSHAW.    Means  for  fire  resisting. 
16201    H.  HELBIG.    Staircases  for  theatres.* 
18227    M.  YARROW  and  W.  R.  HAWORTH.    Chimney  pots. 


1 7839 


17879 


r886 


Chemistry  and  Photography. 

W.  BLACKMORE  and  A.  HOWARD.  Treatment  of 
pyritic  ores  containing  valuable  metals. 

D.  and  R.  BROWN.  Separating  organic  materials 
melting-  at  different  temperatures. 

J.  RASCHEN,  A.  E.  WAREING,  and  THE  UNITED 
UNITED  ALKALI  CO.  LTD.  Treatment  of  gases 
obtained  from  arsenical  sulphuric  acid. 


17887 


17890 
17895 
17908 
17945 

17999 
18141 
18195 
18190 


J.  RASCHEN,  A.  E.  WAREING,  J.  T.  CONROY, 
and  the  UNITED  ALKALI  CO.  LTD.  Treatment 
of  arsenious  chloride  to  obtain  arsenious  acid. 

B.  SEABOLDT.    Treating  siloxicon* 

G.  HANA.    Photographic  printing  machines. 
J.  BATTY.    Photographic  printing  frame. 

A.  J.  BOULT  (The  Standard  Oil  Company,  U.S.A.). 

Manufacture  of  composite  paraffin-wax  candles.* 
W.  E.  HEYS.    Detergents,  and  manufacture  thereof.* 
J.  F.  DUKE  and  F.  HUBBARD.  Catalytic  substances. 
W.  GALE.    Photographic  printing  frame. 

H.  E.  NEWTON  (Farbenfabriken  vor.  F.  Bayer  and 
Company,  Germany).    Anthracene  dyestuffs. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

17877    C.  E.  HIBBERD.    Coin-freed  machines* 

Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

17912    B.   H.   BAYLISS.      Multiple-speed    hubs    for  motor 
cycles. 

17934    W.    CHESTERMAN    and    H.    DEUTSCH.  Spring 

attachment  for  motor  cycle  forks. 
17982    H.H.BOLTON.    Anti-thief  cycle  lock.. 
17991    J.  H.  PRICE.    Adjusters  for  Bowden,  etc.,  systems  of 

adjustable  mechanism. 

18030  T.  ROBINSON.    Tool  bags  for  cycles. 

18031  T.  ROBINSON.    Chain  covers  for  cycles. 

18086    F.  ASHBY  and  F.  S.  BROOKES.    Fittings  of  cycle 
rim  brakes. 

18165    ECCO  WORKS  LTD.  and  D.  W.  BASSETT.  Com- 
bination pumr>  clip  and  brake  attachment. 
18263    T.  GLADING.    Driving  gear  for  motor  cycles. 


Electrical. 

17814  G.  S.  ELLIS  and  A.  M.  TAYLOR.  Apparatus  for 
controlling  and  supplying  current  for  power  and 
light. 

17818    W.  HIGGINS.    Electric  cable  conduits. 
17826    J.  H.  PARSONS  and  A.  E.  J.  BALL.    Electric  clock 
systems. 

17835    E.  PAYNE.    Electrical  contact  breaker. 

17843    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Company,  U.S.A.).  Electric 

motors. 

17873    C.  J.  BRIGGS.  Signalling  by  electro-magnetic  waves.* 
17878    A.  W ATKINS.    Electric  insulators. 
17888    J.   H.    HOLMES.      Combined   electric   switches  and 
automatic  circuit  breakers. 

17896  THE  ELECTRIC  IGNITION  CO.  LTD.  and  F.  H. 

HALL.  Electric  ignition  system  for  internal- 
combustion  engine. 

17897  THE  ELECTRIC  IGNITION  CO.  LTD.  and  F.  H. 

HALL.  Electric  generator  system  for  use  in  con- 
nection with  automobiles. 

17955  C.  G.  ROOS  and  C.  B.  ROOS.    Electrical  relays.* 

17956  W.  P.  THOMPSON  (G.  McAlpine,  Mauritius).  Direct- 

current  electric  motors. 

17957  J.  B.  BIRNBAUM.    Step-by-step  electric  switches. 
17974    SIEMENS  BROS.  &  CO.  LTD.  and  E.  M.  A.  NEALE. 

Joints  for  electric  cables. 
17997    T.  CUSHING.    Electric  insulators. 
18006    R.  P.  WILSON  and  A.  G.  MARSHALL.  Electric 

fans. 
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18016 
18037 

18044 
18053 
18089 
18102 

16121 

18126 

18144 

13093a 

13093  b 

18155 

18173 

18193 
18209 


17819 

17821 
17832 
17833 
17842 


17851 
17852 
17861 
17869 
17870 
17876 
17885 
17894 
17917 
17918 
17926 
17930 
17941 
17948 
17949 
17954 
17968 
17970 
17996 
18007 
18017 

18022 
18027 

18C28 
18029 

18035 
18041 
18060 

18061 
18065 
18084 
18093 
18106 
18112 

18114 

16116 
18123 

18125 
16127 
16130 
18137 
18142 
18143 
18145 

18191 
18203 
18204 
18205 


LTD. 

Wire 


F.  S.  POVAH  and  S.  G.  LIVETT.  Rectifying  alter- 
nating electric  currents.* 

E.  C.  LEA.    Connectors  for  electric  cables. 

V.  POULSEN.  Eeceivers  for  wireless  transmission  of 
signals.* 

J.  PATERSON.    Electric  lamp  holders. 

H.  LEITNER.    Brush-rocking  gear  for  dynamos. 

E.  L.  HUNT.    Electrical  clock  installation. 

J.  GELL.  Transmitters  for  automatic  telegraph 
system.* 

A.  J.  GAUNT.    Electric  regulator  for  incubator. 
A.  SIMDH.    Electric  train  control  systems.* 
JULES  LECOCHE.    Thermo-electric  genciator. 
A.  J.  BOULT  (W.  O.  Duntley,  U.S.A.).  Electric  drills. 
\.  J.  BOULT  (AY.  O.  Duntley,  U.S.A.).  Electric  drills. 
S.  E.  BOTTONE  and  D.  CROESE.  Electro-magnetic 

selective  separator. 
J.  GARDNER.    Means  for  effecting  multiple  control 

at  a  distance. 

F.  TREYER.  Microphones.* 

L.  A.  TIRRILL.    Electric  control  systems.* 


Engineering  and  Mechanical. 

T.  H.  AS II WORTH,  J.  TAYLOR,  and  J.  CARTER 

SONS,  &  CO.  LTD.    Slide  rest  for  lathe. 
C.  W.  A.  TAYLOR.  Lubricators. 
A.  TROER.    Welding  tongs.* 
J.  E.  BILLAN.    Beit  fastener.* 
THE    BRITISH   THOMSON-HOUSTON  CO. 
(The  General  Electric  Company.  U.S.A.). 
coating  machines. 
L.  BURN  and  A.  S.  GOODE.    Friction  ratchets. 
C.  BRYANT.  Coupling. 
H.  M.  SMITH.    Rotary  shafts* 
A.  H.  FARMER.    Steam  valves. 
E.  M.  WESTON.    Rock  drills. 
J.  W.  RENO.    Passenger  elevators.* 
BAADER.  Cranes.* 
GRAHAM.    Swivel  .guide  pulley. 
McDONELL.    Centrifugal  separating  machine. 
DOWNIE.    Piston  packing.* 
J.  J.  POWER.    Rotary  discharging  apparatus.* 
V.  MARTIN ETTO.    Power  transmission  system.* 
M.  MARCTLLE.    Hot-air  motors.* 

E.  H.  SCHULZE.    Tank  supply  valves. 
H.  KOWSKY.    Power  transmission.* 

J.  L.  V.  DA  CRUZ.  Motors.* 

K.  AUSTIN.    Ropes  for  power  transmission. 

R.  GORDON  and  L.  J.  SIMON.  Spanners. 

F.  MITCHELL  and  F.  GUNN.  Supporting  cables,  etc. 
T.  S.  CARROLL.    Drill  chucks. 

W.  C.  FAIRWEATHER  (A.  C.  Quintanilla  and  E. 

Trujillo,  Chile).    Turning  crank  pins. 
A.  W.  ROBERTSON.    Reversible-shaft  driving  gear. 
THE     RIGHT     HON.     S.     CUNLIFFE,  BARON 

MASHAM.    Compressing  and  treating  grain. 
W.  GOODWIN.    Coupling  for  hose. 
E.  ALLEN  &  CO.  LTD.  and  C.W.  JAMES.  Measuring 

and  delivering  grain,  etc. 
W.  LANCASTER.    Winding  machines. 
M.  DORN  and  L.  BAROTLE.    Variable  cranks.* 
C.  F.  VON  BECHTOLSHEIM. 

between  shafts  and  hubs.* 

G.  F.  BAYLISS.  Valve  gear  for  fluid-pressure  engines. 
O.  C.  KINGCAID.    Valve  traps. 

J.  M.  ADAM.  Wagon-tipping  devices. 
J.  J.  F.  ANDREWS.  Bucket  dredgers. 
J.  BARTLETT.  Elevators. 

L.  A.  SUTTON  (E.  C.  Weismann  &  Company, 
Germany).    Strewing  pulverulent  material. 

W.  E.  LAKE  (C.  W.  Powell  and  W.  J.  Bradley, 
U.S.A.).    Self-locking  nuts* 

E.  LACHEZE.  Spanners.* 

W.  EDWARDS  and  E.  PLUMBLEY.  Waste-prevent- 
ing device  for  valves,  taps,  etc. 
A.  MAGNUSON.    Motor  control  systems.* 

G.  W.  GILES.    Packing  rings. 

F.  JLTRGENS.    Vacuum  evaporating  apparatus. 
W.  J.  PENNOCK.  Pumps.* 

H.  RICHARDSON.    Winding  drums. 

E.  RODRIGUEZ.    Protected  valve  and  valve  seating. 
H.  E.  BAKER  and  W.  H.  MURCH.  Self-ventilatin°- 
tan. 

J.  SAYERS  and  G.  ROSS.    Syph  on  valve. 
BUDER.    Suction  cleaner  nozzle.* 
BUDER.    Suction  cleaner  nozzle.* 


F. 
J. 
J. 
J. 


Feather  connection* 


M.  C.  SCHWAB.    L  onveyers.* 


18208  E.  B.  PHILLIPS.    Truing-  the  surface  ot  commutators. 

18230  H.  B.  STOCKS.    Percussive  tools. 

16240  W.   WARNER    Machines  for  manufacture  of  paving 
blocks.* 

1S243  A.  H.  MOORHOUSE.    Lubricating  mechanism. 

18251  F.  H.  ROYCE.    Change  gear  for  motor  car. 

18266  J.  HUBNER  and  J.  MaYER.    Reducing  valves. 

18272  J.  ELSNER.    Lifting  appliances.* 


Engines,  Internal  Combustion. 

(-See  also   Vehicles  for  Motor  Cars.) 

17874    A.  ROLLASON.    Internal-combustion  engines. 

17942  L.  H.  HOUNSFIELD  and  J.  W.  S.  CADETT.  Car- 
buretters for  internal-combustion  engines. 

17951  E.  S.  COAK  and  W.  H.  CHIPPERFI ELD.  Internal- 
combustion  engines. 

18046  A.  LOUIS.  Vaporisers.* 

18047  A.  LOUIS.  Vaporisers.* 

18057  C.  H.  BRYANT  and  G.  CANDELET.  Silencing  the 
exhaust  from  internal-combustion  engines. 

18147  G.  W.  SOMERVILLE  and  O.  HICKS.  Commutators 
for  electric  ignition  of  internal-combustion  engines. 

18188    R.  BROADHURST.    Sparking  plugs. 

18199    F.  W.  STONE.  Vaporisers. 

18211    H.  J.  HARDING  (H.  J.  Harding,  Portugal).  Internal- 
combustion  engines. 
18245    A.  KLUMPP.    Internal-combustion  engines.* 


Engines,  Steam. 

17943  B.  SMARTT.  J.  L.  BARBOUR,  W.  A.  CROSTH- 
WA1T,  G.  W.  McKISSACK,  J.  BEAL,  S.  W. 
CROSTHWAIT,  W.  ROYSTER,  and  Y.  E. 
REDMOND.    Valve  mechanism  for  steam  engines.* 

17986    J.  HORSFALL.    Speed  regulator  for  steam  turbines, 

18015    G.  WESTINGHOUSE.    Elastic-fluid  turbines. 
18124    H.  LENTZ.    Turbine  blades.* 

18128    BELLISS  &  MORCOM  LTD.  and  A.  JUDE.  Guide 

blades  for  turbines.* 
18277    W.  H.  RICHARDSON  and  F.  L.  WOODS.  Automatic 

regulator  for  governors  for  marine  engines.* 


Food  Products. 

18138    E.  MONTI.    Treatment  of  beetroot  juice,  etc 


Furniture  and  Domestic. 

17840    F.  PUDNEY.   Preventing  vegetables  boiling  over  when 
cooking. 

17848  A.  GRIESSFELLER.    Warming  bottle. 

17849  W.  WATSON.    Heat-retaining  saucepan. 

17906    W.  H.  MICKLETHAVAIT.      Fire  basket  of  cooking- 
range. 

17922    A.  H.  CORN.    Domestic  fireplace.* 
17925    G.  J.  COX.    Gas  cooking  apparatus.* 
17979    W.  E.  BETTS.    Fry-pan  cover.* 
17983    R.  RUSSELL.  Ovens. 
17988    H.  LAVAGGI.    Children's  push-carts. 
18009    E.  J.  SULLEY.    Kettles,  saucepans,  et'e. 

18019  J.    L.   TAYLOR.      Stoves   for   heating  and  cooking 

purposes. 

18020  V.  DE  PAUL  JONES  and  H. 

saucepans,  etc. 

18021  H.    T.    CURTIS.  Umbrella 

perambulators,  etc.* 
18025    M.    L.    HOCK  EN    and    S.  M. 
utensil. 

18054    W.  BORNECKE.    Boot  trees. 

18081    F.  M.  WALKER.    Escritoires  and  like  writing  desks 

18091    A.  KOHLER.    Clothes  horses. 

18097    M.  H.  BUNGARTZ.    Dish-cleaning  appliances. 

18110  E.  W.  BISHOP.    Receptacle  for  pepper,  salt  etc. 

18111  L.    A.    SUTTON    (The    Patentkinderstuhffabrik,  G. 

m.  b.  H.,  Germany).    Nursery  chairs. 
18158      J.  WEIR,  J.  McLEAN,  and  J.  W.  BAIN.  Fruit 
crate. 

18160  ABLETT  BELL.  Fireplaces. 

18161  ABLETT  BELL.  Fireplaces. 

18162  ABLETT  BELL.  Fireplaces. 


E.  PIZEY.  Kettles, 
holder  for  mailcarts, 
HOCKEN.  Cooking 
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W.  FERNS.    Combination  piece  of  furniture.* 
F.  WINTER.    Writing  eases. 
M.  J.  ADAMS.  Fireplaces. 

E.  HUBNEE  and  E.  J.  HUMPHREY.      Children  s 

carriages.  , 
C    A.  HOLT.    Softening  water  for  domestic  purposes. 
R.    G.   NEWTON,   J.  I.  SHAKESPEARE,   and  W. 
HUNT.    Milk  strainers. 
18265    W.    H.    SCOTT.       Device  for    warming   invalids  or 
infant's1  food.  • 
THE  RIGHT  HON.  D.  M.  B.  H.  COCHRANE,  EARL 
OF  Dt'NDON ALD.    Tea  and  coffee  pots. 


18183 
18202 
18220 
16246 

18254 
18255 


18278 


Hardware. 

C.  PACK.    Sad  irons 
W.  OWEN.  Candlesticks. 

G.  RICHARDS.    Oil  cans. 
E.  B.  HATFIELD.  Corksciews. 
W.  H.  BOOTH.    Latch  or  catch. 
W.  LEONARD.    Lever  locks. 

E.  M.  GOSSET.     Holder  for  retaining  candles  in  their 
sockets. 

W.  SACHS.    Metal  binding  clamps. 
A.  WREN.  Swivels* 

F.  and  A.  F.  GROSS.    Weldless  chains. 

H.  T.  and  C.  E.  PARR.      Ornaments  for  bedsteads, 
fenders,  etc. 

L.  J.  B.  MAGARIA.    Fastening  devices  for  doors.* 
L.  J.  B.  MAGARIA.    Fastening  devices  for  doors.* 
E.  WHEELER.    Guard  for  circular  saws. 
A.  and  J.  TABBENOR.    Tin  opener. 
J.  SPEIDLER.     Door  bell.* 

J.  MAS  TIN  and  F.  RODGERS.      Fire  hose  nozzle. 
T.,  J.,  R.,  and  A.  GILL.  Nails. 
J.  HICKS.    Cupboard  door  catch. 
R.  H.  WOOD.    Guard  for  wood-turner's  lathe. 

G.  V.  and  E.  JONES,  D.  J.  GRIFFITHS,  and  D. 
MORGAN.  Shackle. 

18232    BAYLISS,    JONES,    &    BAYLISS    LTD.    and  R. 

HOWARTH.  Spriig  washers  for  locking  screw 
nuts. 

18211    T.  W.  ADSHEAD.    Dog-ended  scroll  and  corner  cap 
combined.* 

T.  W.  ADSHEAD.    Rail  attachment  to  fender.* 

H.  A.  GEORGE.  Safety  catches  for  window  sashes.* 
E.  COCKBURN.    Hooks  and  eyes. 


17813 
17822 
17891 
17920 
17927 
17937 
17953 

17961 
17966 
17S73 
17987 

18033 
18038 
18078 
18095 
18098 
16100 
18104 
18151 
18157 
18192 


18242 
18247 
18248 


Heat,  Light,  and  Ventilation. 

{Including  Gas  Manufacture.) 

17853    E.  L.  TERREY.    Liquid  heater. 
17863    W.  H.  ELL.    Alarm  lock 

17871  W.  E.  LAKE  (Gasglulicht  Ges.  Hanbury  M.  b.  h., 

Germany).    Incandescent  gas  lighting.* 

17872  J.  LEiVIN.    Fixing  incandescent  lamps.* 
17911    H.  TEE.    Incandescent  gas  lamps. 

17914    J.  CLELAND  and  J.  C.  STEWART.    Casing  for  bells 

used  in  the  storage  of  acetylene  gas. 
17916    J.  G.  PATTERSON.    Miners'  safety  lamps. 
17947    G.  GRONDAE.    Utilising  the  heat  in  furnaces  of  the 

channel  type. 
17S67    H.  H.  GARDAM.    Gas  producers. 
17989    G.  HELPS.    Burners  for  incandescent  gas  lighting. 
18001    A.  GOFFIN.    Extinguisher  for  oil  lamps. 

18004  R.  KENNEDY.    Making  producer  gas. 

18005  G.  G.  NICHOLLS.    Incandescent  mantle  support. 
18012    W.  C.   FAIR  WEATHER   (R.   O.  Klatte,  Germany). 

Obtaining  a  high-pressure  light  with  inverted 
burners. 

18018  W.  C.  FAIRWEATHER  (R.  O.  Klatte,  Germany). 
High-pressure  light  with  inverted  burners. 

18032    H.  COLE.    Lamps  or  stoves.* 

18068    P.  WOLF.    Ignition  devices  for  miner  lamps.* 

18087    T.  S.  JONES.    Lamp  holders. 

18094    S.  RUSSELL.    Generator  for  acetylene  lamps. 

18107  J.  F.  HEMMINGS.  Anti-vibration  devices  for  incan- 
descent gas  burners. 

18149    E,  SPENCER.    Gas  bell  suspender. 

18171    R.  E.  BARBOUR.    Paraffin  lamps. 

18197    W.  E.  CLARK.    Incandoscent  gas  burners.* 

"8200    J.  G.  WATKTNSON.    Inverted  incandescent  burner. 

18216    H.  A.  BOLZE.    Hot-water  heating  apparatus.* 

18237    H.  SUTCLIFFE.    Street  lamps. 

18264  THE  FIRM  W.  C.  HERAENS.  Vapour  electric  lamps. 
18267    A.    SCHWARZHAUPT.    Automatic   gas  igniters.* 


18268    ('.  JOST.   Ventilators  or  fans  driven  by  hot-aii ■engines. 
18281    F.  JOTTRAND.    Apparatus  for  mixing  a  combustible 
gas  and  a  gas  adapted  to  support  combustion. 


Jewellery,  Clocks  and  Music. 

[Including  Phonographs,  etc.) 

17817    B.  R.  SIMMONS.    Attaching  bezils  to  wire  of  safety 
pins,  etc. 

17994       E.  BARLOW.    Device  for  enabling  music  leaves  to  be 

turned  over  readily. 
18045    G.   C.  MARKS   (The  New  Jersey   Patent  Company, 

U.S.A.).    Phonograph  recorders  or  reproducers. 
18059    W.  A.  BRUCKLAND,  F.  W.  FROGLEY,  and  W.  H. 

ELLARD.    Music  rests. 
18071    A.  RADCLIFFE.    Stand  for  music  rest. 
18109    S.  H.  PAR:£S.    Setting  the  hands  on  a  clock  face. 
18206    W.  E.  LAKE  (Oeolian  Company,  U.S.A.).  Mechanical 

players  of  musical  instruments.* 


Leather  Goods,  including  Machinery. 

17834    C.  GREEN.    Handle  for  bcok-straps,  etc. 

17902    A.  Y.  HOLDOM.    Machinery  for  use  in  the  finishing 

of  boots  and  shoes. 
18075    A.     SUGDEN.      Knives     used     with  sole-rounding 

machines. 

18129    C.  MAIER.    Trunks,  travelling  bags,  etc. 
16239    C.  WILKINSON.    Boot  machinery. 
18259    F.  A.  MORA.    Boot  protectors.* 


Medical. 

17650    F.  LIVINGSTONE  (A.  Stein,  Austria).  Compound 

for  use  in  medicine. 
17882    O.  SCHULTZ.    Nasal  respirators.* 

17963    R.  NOGUE.    Production  of  hot  air  under  pressure  for 

medical  purposes.* 
17995    M.  A.  TOWNEND.    Hair  restorer. 
18042    E.  J.  BIGGS.    Tooth  powder  boxes. 
18049    G.  B.  KURSHEEDT.    Finger  exercising  device.* 
18139    F.  W.  STEVENS.    Physical  culture  apparatus. 
18189    F.  MATTHEWS.    Medical  appliances. 


Metallurgy. 

(Including  Rolling,  Drawing,'  Casting,  etc.) 

17868    DE  B.  DE  LISLE.    Producing  a  hardened  surface  on 
wrought  iron. 

17901    R.  BROWN.    Chills  for  casting  sash  weights.  . 
17E65    L.  A.  WILEZEK.    Production  of  cores  for  casting.* 
18056    O.  J.  STEINHART  and  J.  L.  F.  VOGEL.  Treatment 
of  tin  ores. 

18150    T.  MULL  A  NY.    Cleaning  and  polishing  metal. 
18178    J.  D.  DENNISON.    Measuring  apparatus. 
18194    HULSE    &    CO.    LTD.,    E.    ADAMS,    and    T.  M. 
LOWTHIAN.    Metal  trepanning  apparatus. 


Optical,  Mathematical,  etc.,  Instruments- 

17962    D.  CORCORAN.    Device  for  measuring  liquids.* 
17985    H.  J.  SHINKFIELD   and  W.  R.   CLARK.  Heat 
indicator. 

18003    J.  H.  COLLIE.    Indicating  the  magnitude  of  torque  in 
shafting. 

18153    G.  E.  F.  D'ALBE.    Optical  instrument. 


Printing  and  Typewriting. 

17972    J.  HOUGH.    Printing  machines.* 
18058    M.  SCHIESARI.    Typewriting  machines. 
18135    D.  GESTETNER.    Stencil  printing  machines. 
18179    G.    BAIN.      Interleaving    attachment    for  printing 
machine. 

18184    S.  SMITH.    Fitting  and  fixing  up  type. 
18215    A.    B.    EVANS.      Multi-colour    rotary  lithographic 
machines. 
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18257    D.  GESTETNEB.    Stencil  printing  machines. 
18273    T.  A.  MIDDLE  TON  and  C.  E.  CLIFT.  Printing 
machines. 

16279    A.  B.  EVANS.    Lithographic  printing  machines.* 


Railways  and  Tramways. 

17620    A.  BAEKER.    Simultaneous  locking  and  interlocking 

of  several  doors,  etc. 
17831    M.  GIBB.    Sliding  doors  for  railway  wagons.* 
17838    A.  T.  EAEDLEY.    Trolley  head  for  electric  tramways. 
17900    F.   Y.   DAVIS.    Means  for  indicating  the  names  of 

stopping-places  or  stations  in  public  conveyances. 
17931    W.  G.  THOMAS  and  E.  O.  EVANS.    Eailway  chair 

key  lock. 

17990    J.  I.  J.  LEE.    Eailway  danger  signal. 
16051    O.  HOFFMAN.  Trolley  for  overhead  wire  of  tramways.* 
18064    H.  MEEEZA.    Suspend-rope  railways. 
18076    T.  A.  BENNETT.    Life-saving  apparatus  for  electric 
cars. 

18079    F.  PEEEIN.    Tramway  rails. 

18118  A.  H.  and  H.  W.  HOLMES.  Cross-over  points  for 
overhead  conductors  of  trolley  traction  svstems. 

18169  C.  WILLCOCKS,  S.  BEOOMHEAD,  '  and  W. 
RICHAEDSON.    Tiamcar  seats. 

18210  E.  W.  JAMES  (J.  J.  Duplessis,  South  Africa |.  Eailway 
wagon  coupling.* 

18253    G.  GOWEE.    Tramcar  brakes. 


Sanitation- 

(Including  Building  and  Hardware.) 

G.  W.  and  J.  F.  NAYLOE.    Tiles  for  filter  beds. 

J.  MITCHELL.  Airtight  covers  for  inspection 
chambers.* 

H.  SKELTON.    Apparatus  for  flushing  sewers. 
A.  H.  MOOEHOUSE.    Water-closet  flush. 

W.  FIDDIAN,  J.  PENN,  and  H.  B.  KILLOW.  Dis- 
tributing sewage  upon  filter  beds. 

W.  P.  BONWICK.  Wastewater  preventers  for  urinals. 

O.  C.  KINGCAID.    Water  closets.* 

J.  S.  BURN.    Lavatory  appurtenance. 

W.  H.  JONES  and  B.  H.  JONES.  Sheet-metai  sanitary 
buckets. 

W.  SHAERATT.    Disinfectant  fluid  sprayer.* 
G.  ROSE.    Cleaning  and  repairing  drains. 


17837 
17846 

17904 
17923 
17992 

18023 
18066 
18131 
18156 

18244 
18249 


17860 
17907 

17935 
17940 
16055 


18096 

18177 
18182 
18224 
18225 
18226 


17836 

17910 
17915 
17958 


18048 

If  072 
18083 
18085 
18088 


Shipbuilding  and  Navigation. 

O.  HANSEN  and  J.  CLOSTER.  Hatches  of  cargo  ships. 
R.  POLLOK  and  A.  BROWN.    Side-lights  for  ships- 
deckhouses. 
F.  W.  LANC1I ESTER.  Aerodromes. 
F.  GRIMM.    Buffers  for  boats* 

SAUNDERS'  PATENT  LAUNCH  -  BUILDING 
SYNDICATE  LTD.  and  S.  E.  SAUNDERS.  Motor 
launches. 

A.  MARR,  J.  SCOTT,  and  W.   S.  BODDINGTON. 

Submarine  sound  signalling. 
J.  BEAHON.    Fenders  for  shins. 
J.  J.  STOKS,  jun.    Buffers  for  piers. 
W.  M.  WALTERS.    Screw-propelled  ships. 
W.  M.  WALTERS.    Screw-propelled  ships. 
W.  M.  WALTERS.    Screw-propelled  ships. 


Spinning,  Weaving,  and  Allied  Trades. 

TOMLINSON,    HAAS    LTD.    (F.    Haas,  Germany). 

Drying  textile  piece  goods. 
J.  H.  YOUNG.    Machines  for  winding  silk.* 
F.  CLEGG.    Printing  on  cotton  by  wire,  hemp,  etc. 
W.  P.  THOMPSON  (The  Wickels  Metallpapierwerke, 

G.  m.  b.  H.,  Germany).    Obtaining  a  uniform  firmly 

adherent  coating  of  metallic  powder  on  bands  of 

paper  or  fabric* 
0.    ZEEKOWITZ.      Filling    wrongly-cut    holes  in 

jacquard  cards.* 
C.  E.  WEST.  Skeins. 

C.  R.  ORR     Stop  motion  for  spinning-frame  spindles. 

ASH  WORTH.    Carding  machines. 
W  .  GASKELL.    Ring  and  traveller  for  rinff-spinning 
machines. 


16166 
16168 
18231 
18252 


17867 

17928 

18134 
18140 

18159 
]  ^L'l!2 


17815 
17828 
17854 

17903 
17919 
18000 
18002 

18040 

18101 
18170 
18233 
18260 


17827 
17998 
18062 
18063 
18082 
18122 
18152 


18154 
18187 
18223 
1S250 


17913 

17924 
17993 
16043 
16167 
18181 
16261 


17824 
17829 

17857 
17936 
1 7939 

17959 

18014 
18036 

J  8039 
18099 


J.  IIOEKOCKS.    Rings  and  travellers. 
J.  V.  HULME.    Printing  calicos. 

W.  H.  HOYLE  and  T.  BARKER.  Spinning  machinery. 
P.  SMITH  and  S.  SHACKLETON.    Balling  machinery 
for  preparing  balls  used  in  Noble's  combing  machines. 


Stationery  and  Paper. 

E.  O.   FRIEDRICH  and   T.   A.   MARTIN.  Picture 
postcard  album.* 

T.  "HOOLEY  and  T.  M.  HODSON.      Damping  and 

affixing  stamps  on  envelopes,  etc. 
O.  HESSER.    Paper  bag  making  machines.* 
G.  FOTHERGILL.      Mounting  and  carrying  strip 

maps. 

C.  H.  HART.    Envelope  covers. 

F.  L.  MASON.  Postcards. 


Steam  Boilers  and  Fittings. 

H.  L.  DOULTON  and  A.  J.  HOPKINS.  Furnaces. 

B.  W.  WINDER.  Furnaces. 

F.  W.  LEYBOTH,  E.  H.  A.  BAUMANN,  and  E.  E. 

FREYTAG.    Charging  apparatus  for  furnaces.* 
J.  MACKENZIE.    Steam  generators. 
J.  DOWNIE.    Filtering  feed  water.* 
R.  MARSHALL.    Fuel  saver. 

J.  SHAW  and  R.  HAYCOCK.    Coal  and  coke  feeder 
and  stoker.* 

J.   W.    G.    ROSS.      Supply   composition   to  prevent 
incrustation  of  boileis. 

C.  McCALLUM.  Cirjulating  water  in  steam  boilers. 
J.  THOMAS.    Boiler  door  and  frame. 

II.  and  J.  ROBERTS.  Fuel  economises. 
W.  H.  EOBINSON.    Water-tube  boilers. 


Toys,  Games,  and  Sport. 

H.  W.  and  L.  J.  CEOWTHEE.  Game. 

E.  G.   HULTON.    "  Putting  kennels." 

F.  W.  SCHEOEDEE.    Billiard  cues. 

F.  W.  SCHEOEDEE.    Billiard  cues. 

G.  MAESHALL  and  G.  COLLINS.  Eoundabouts. 
W.  P.  DOUGLAS.  Toys. 

H.  K.  CAMPBELL,  G."  G.  SCUEFIELD,  and  H.  A. 
WATSON.  Putting  board  for  indoor  use  resembling 
*a  putting  green. 

J.  ASHCEOFT.    Covering  bolt  heads  in  billiard  tables. 
W.  P.  COLLINS.    Golf  clubs. 
E.  E.  M.  MUNDY.  Game. 

J.  WATT.    Interchangeable  rubber  blocks  for  billiard 
table. 


Tyres. 

A.  J.  B.  and  A.  J.  MAXFIELD.    Inflating  pneumatic 
tvres. 

E.  W.  WEIGHT     Motor  vehicle  tyre. 

W.  WAED.    Pneumatic  tyres. 

J.  DUNN.    Pneumatic  tyres. 

E.  J.  C.  MITCHELL.    Noiseless  tyres.* 

E.  B.  KILLEN.    Pneumatic  tyres. 

H  S.  FEAMPTON.  Tyres. 


Vehicles,   Wheels,  etc. 


J.  C.  SINCLAIR  and  J.  MAY.    Motor  car  wheels. 
T.  OLD  FIELD  and  J.  A.  SCHOFIELD.  Resilient 

motor  car  wheels 
R.  STONE.    Spring  tyres  for  wheels. 
C.  S.  GARDNEE.    Ball-bearing  steering  heads. 
J.  H.  MORGAN.    Non-slipping  wheels  for  motor-driven 

road  vehicles. 

W.  P.  THOMPSON  (P.  F.  A.  Gilbert,  France).  Auto- 
mobile vehicle.* 

R.  O.  GOODALL.    Braking  apparatus  for  vehicles. 

A.  W.  POUGHER.  Safety  locking  steering  gear  for 
motor  vehicles. 

W.  H.  SCRYMGOUE.    Vehicle  wheels. 

J.  MASTIN  and  F.  EODGEES.  Exhaust  silencers  for 
eliminating  dust  from  motor  cars. 
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18132    S.  H.  P.  COWDY.    Prevention  of  skidding  in  motor 

cars. 

18148  L.  COLLENDER.  Self-propelled  electrical  motor  car. 
18228    F.  S.  BIRAM.    Vehicle  wheels. 

L8276    BUDGE   WHIT  WORTH  LTD.   and  J.   V.  PUGH. 
Wheels. 


Wearing  Apparel. 


17823  E.  SWAN.    Necklace  fasteners. 

17865  E.  A.  HARVEY  and  A.  FROMMANN.    Trouser  brace 
hooks. 

17889  F.  W.  McCOMBIE.    Neck  wear.* 

17892  J.  BRITCHER.  Brooches. 

17898  W.  C.  ALL  RIDGE.    Threading  attachments  for  collar 

and  dress  stnds. 

17899  J.  H.  WYNN.  Brooches. 

17944  J.  E.  SINGLETON  and  J.  F.  GRIMMETT.  Safety 
pin. 

17952  G.  GRUMBAR.    Fringe  nets. 

17971  H.  L.  WAGNER.    Clasps  for  collars,  etc. 

17984  M.  E.  TEASDALE.  Overall. 

18011  F.  SALMON.    Clip  for  hose  suspender. 

18069  THEODOR  WEISE.  Coats.* 

18077  J.  H.  PIM.  Leggings. 

18108  J.  A.  DICK.    Hair  pin. 

18113  H.  W.  C.  HUMPHRIES.    Head  gear. 

18115  .T.  B.  HAMMERSLEY.  Footwear.* 

18120  P.  J.  MALONY.    Leg  coverings. 

18117  C.  F.  HIRTH.    Hat  guards. 

18176  T.  BE AHONi    Oilskin  coats. 

18238  L.  B.  STURGES.    Leg  coverings. 

18256  G.  WOOD.    Hair  pin. 

If  258  P.  MARSHALL.    Hose  suspenders.* 


Miscellaneous. 


17816    G.  E.  HORMBREY.    Snare  traps. 
17830    J.  DYSON.  Advertising.* 

17*14    L.  WEISS.    Producing  hard  pieces  from  pulverulent 

material  of  any  origin.* 
17845    J.  GALLAGHER  and  G.  B.  OSMOND.    Fire  alarms. 
17855    S.  MASSEY.    Vacuum  machine. 

17862    H.  GRANT  &  CO.  LTD.  and  G.  F.  HUGHES.  Closing- 
receptacles.* 

17875    C.    M." /GRAHAM.      Apparatus  in    connection  with 

"  register  "  grates.* 
57684    P.  HEYLANDT.    Storage  vessels  for  liquefied  gases.* 
i7893    C.  V.  E.  LANGHELD.    Rendering  objects  invisible 

when  under  water. 
17905    E.  E.  CRANK  SHAW.    Scoring  several  parallel  linos 

simultaneouslv. 
17909    W.  H.  GRINDLEY.    Aluminium  placing  pin. 
17921    J.  E.  DRAPER  and  J.  SHAKESPEARE.  Animal 

trap. 

17929    G.  SCHMIDT.    Moustache  clip.* 
17933    F.  SODDY.    Producing  vacua. 

17938    J.   O.  PALMER,  H.  A.  SMITH,  and  R.  BLOOM. 

Mould  for  brick  press. 
17946    C.  CLAMOND.    Separating  mixed  gases.* 
17950    W.   ROCHE  and  A.  J.  WANTZEN.    Apparatus  for 

marking  cheques. 
17960    G.    KEELING?      Machine    for    washing    or  dyeing 

carpets.* 

17964    W.  BRINKMANN.    Painting  machines.* 
17976    D.  A.  PRICE.    Box  for  miners'  picks. 
17978    C.  E.  SWAILES.  Cigarettes. 

17980  J.  M.  PORTER,  T.  BOWER,  and  P.  R.  CROSSLAND. 

Apparatus  for  tilting  barrels. 

17981  C.  B.   SAVORY.  Advertising. 
18008    MAX  TERLETSKY.    Insect  catcher.* 

18010    K.   C    WHITE  and  J.  COWLEY.    Composition  for 

resisting  great  heat. 
18024    W.  GOODWIN.    Joint  for  lead  piping. 
18026   J.  TAYLOR  &  SONS  LTD.  and  T.  H.  APPLEBY. 

Overflow  of  water  basins.* 
18050    G.  J.  GIBBS.    Compressed-air  installations. 
18052    J.  J.  MARSH.    Reel  oven.* 
18067    S.  F.  PEGLER.    Rubber-covered  rollers. 
18070    E.  .T.  PIKE.    Automatic  vermin  trap. 
18092    A.  STEVENSON.    Smoking  pipes. 

18103    ,T.  BOOT  and  T.  F.  REYELL.    Securing  the  movable 

backs  of  picture  frames  in  position.* 
18119    E.  D.  DJLIEBH A BER .    Sprinkling  medium  to  prevent 

tlie  formation  of  dust  in  coalmines. 
18133    W.  BURRILL.    Signalling  lamps. 


18136    D.  F.  BURRAGE.    Apparatus  for  displaying  goods. 
18146    B.  A.  THOMAS.    Tin  plate  cleaning  machines. 
18163    C.  F.  CLARK.    Panniers  for  liquid. 
18172    O.  UNGLAUB.    Distilling  liquids  in  vacuum.* 

18174  M.  ZIEGLER.    Distillation  of  peat.* 

18175  C.  R.  HONIB  VLL.    Aerating  liquids. 

18180    W.   THOMSON.      Models  for  'teaching  the   art  ol 

swimming. 
18190    J.  GRIFFIN.    Letter  box. 
18198    G.  T.  MITCHELL.  Casks.* 
18212    J.  R.  WATSON.    Tapping  beer  barrels.* 
18214    THE  CHLORIDE  ELECTRIC  STORAGE  ('<>.  LTD. 

and  P.  M.  BENEST.    Storage  tanks  for  liquids.* 

18217  M.  JENNER.    Airtight  hoppers.* 

15813a  E.  E.  BENTALL  and  G.  C.  BINGHAM.  Kibbling 
mills. 

18218  A.  and  F.  WADDELL.    Utilisation  of  heat. 
18229    G.  H.  WRIGHT.    Divisible  antiseptic  tap. 
18236    T.   BRAIDWOOD.    Diving  apparatus. 

18269  II.  N.  COHEN.    Manufacture  of  cosaque  luggage. 

18270  A.  J.  JERRARD.    Night-signalling  system. 

18274  C.  MOREL.  Restaurants* 

18275  F.  VOLPERT.     Manufacture  of  mine-gas-proof  safety 

explosives.* 

18280    C.  MARTINI  and  H.  HIMEKE.    Conduits  for  com- 
bustible liquids.* 


THE   WORLD'S    OUTPUT   OF    PIG  IRON. 


The  statistics  of  the  output  of  pig  iron  of  the  whole  world 
during  the  past  year  are  now  available,  and  Britain's  quota 
is  19  per  cent,  while  five  years  ago  it  was  23'61  per  cent.  It 
would  thus  appear  as  if  we  were  losing  ground  when  the  great 
increase  in  output  is  considered.  Five  years  ago  the  world's 
total  production  was  39,410,000  tons;  last  year  it,  was 
44,800,000  tons,  an  increase  of  nearly  5i  million  tons;  while 
the  figures  for  Britain  show  a  marked  decrease — from 
9,300,000  tons  to  8,562,000  tons.  The  great  gain  is  in  the  case 
of  the  United  States,  where  the  make  of  iron  has  in  the  quin- 
quennial period  increased  by  nearly  3  million  tons.  Last  year's 
figure,  however,  was  lower  than  that  of  the  preceding  year. 
This  year's  promises  to  be  5  million  tons  greater  than  that 
for  1904,  or,  in  all,  21  million  tons,  as  compared  with  about 
13^  million  tons  in  1899.  Their  proportion  of  the  total  last 
year  was  37  per  cent,  as  compared  with  34'56  per  cent  five, 
years  ago.  Germany  has  added  1,800,000  tons  to  the  total  of 
1699,  their  output  last  year  again  exceeding  that  of  Britain, 
as  it  was  9,944,261  tons,  equal  to  about  22  per  cent  of  the 
total,  as  compared  with  20  66  in  1899.  These  three  countries 
thus  account  for  over  three-fourths,  or  about  78  per  cent  of 
the  total  pig  iron  produced  in  the  world.  This  was  about  the 
condition  obtaining  about  five  years  ago,  so  that  the  other 
countries  do  not  seem  to  have  advanced  at  a  greater  ratio  than 
the-  world's  progress  in  iron  making.  France  and  Belgium 
record  slight  increases  on  the  previous  year's  figures.  The 
French  total  of  2,952,000  tons  compares  with  2,567,000  tons  in 
1899,  so  that  their  proportion  to  the  total  is  6'6  per  cent, 
against  6'5  per  cent  five  years  ago.  Russia  has  dropped  again 
t">  fifth  place  with  2,839,000  tons,  or  6  35  per  cent  of  the  total, 
as  compared  with  5'64  per  cent  five  years  ago. 


Light  Railways  Act,  1896. — The  Board  of  Trade  have 
recently  confirmed  the  following  orders  made  by  the  Light 
Railway  Commissioners:  (1)  Holmfield  and  Southowram  Light 
Railway  (Amendment  and  Extension  of  Time)  Order,  1905, 
amending  the  Holmfield  and  Southowram  Light  Railway 
Order,  1902;  (2)  Bath  Electric  Tramways  (Light  Railway 
Extensions)  Order,  1905,  authorising  the  construction  of  a  light 
railway  in  the  rural  districts  of  Bath  and  of  Keynsham,  in 
the  county  of  Somerset  (being  an  extension  of  the  existing  and 
authorised  undertaking  of  Bath  Electric  Tramways  Limited) ; 
(3)  County  of  Middlesex  Light  Railways  (Extension  of  Time) 
Order,  1905,  amending  the  County  of  Middlesex  Light  Railways 
Order,  1901;  (4)  Axholme  Joint  Railway  (Hatfield  Moor 
Extension  Light  Railway)  Order,  1905,  authorising  the  con- 
struction of  light  railways  in  the  county  of  Lincoln  and  the 
West  Riding  of  the  county  of  York;  (5)  Devon  South  Hams 
Light  Railways  Order,  1905,  authorising  the  construction  of 
light  railways  in  the  county  of  Devon,  from  Newton  Ferrers 
to  Yealmpton  and  from  Kingsbridge  to  Slapton  and  to 
Salcombe. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

COMPILED   BY   MESSRS.    MARKS   AND  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  October  16th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 
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1904. 

GEORGE  STEELE  DUNCAN  and  GEORGE  HENRY 
POTTS.  Composition  for  preventing  "  set-oft  "  in 
printing. 

BURT.    Composition  for  cleansing  and  polishing  glass. 
EVANS  (Schurig).    Machine  bands  or  belting. 
PORSCKE  &  WEDEKIND.    Galvanic  batteries. 


The  tanks  for  containing  the  elements  or  storage  batteries 
with  alkaline  electrolytes,  are  formed  so  that  the  inner 
sides  of  the  cell,  as  well  as  the  partitions  electrically 
connected  with  these,  serve  as  bearers  of  the  active  matter. 
The  cover  is  fastened  by  an  indiarubber  washer  and  screw. 

17059  DARRAH  &  HACKETT.  Electro-magnetic  controlling 
devices,  especially  applicable  for  use  in  automatic 
weighing  apparatus. 

17067  DANQUARD.  Manually  and  mechanically  operative 
pianos.  [Date  applied  for  under  International 
Convention,  December  9th,  1903.] 

17125  CHAPPEE,  CHAPPEE,  &  CHAPPEE.  Sanitary 
system  for  towns. 

17182  BONACOSSA  &  SCHLEICHER.  Machines  for  dress- 
ing silk  waste. 

17198    MERTENS.  Printing. 

17244    MEEK.    Photographic  developing  apparatus. 

17269    YINGLING.    Manufacture  and  treatment  of  tobacco. 

17289  ARTHUR  SYDNEY  BOWLEY  and  THOMAS 
WILLIAM  HANMER.  Means  and  appliances  for 
tyres,  boots,  and  other  articles,  and  means  and 
appliances  for  use  therein. 

L7289A  ARTHUR  SYDNEY  BOWLEY  and  THOMAS 
WILLAM  HANMER.  Means  and  appliances  for 
making  articles  of  rubber  and  the  like,  such  as 
stamps.  [Date  applied  for  under  Patents  Rule  9, 
August  8th.  1904.] 

17296    BLIEDEN  &  DAVIES.    Internal-combustion  turbines. 

The  turbine  wheels  are  separated  by  a  group  of  guiding 
vanes,  and  the  supply  nozzles  leading  thereto  are  so  made 


that  the  pressure  fluid  is  expanded  down  to  appreciably 
below  atmospheric  pressure  before  it  acts  upon  the  rotating 
turbine  wheel. 

17355    LAKE     (Farraud     Organ     Company).  Self-playing 
musical  instruments. 
CROCKER.    Moving-picture  machines. 
DESCUBES.    Working  of  railway  points  and  signals. 
[Date  applied  for  under  International  Convention, 
September  1st,  1903.] 
LEA.  Brakes. 

HOUGHTONS    LTD.,    EDWARDS,    &  HOLMES. 
Photographic  cameras. 


17347 
17362 


17366 
17408 


17435 


17437 


17451 


17503 


HARRY  HEYMANN,  HARRY  HEY,  JOHN  SMITH, 
HARRY  LEONARD  MITCHELL,  and  WILLIAM 
HENRY  ASKHAM.  Apparatus  for  separating  and 
condensing  the  vapours  of  volatile  liquids. 

HARRY  HEYMANN",  HARRY  HEY,  JOHN  SMITH, 
HARRY  LEONARD  MITCHELL,  and  WILLIAM 
HENRY  ASKHAM.  Method  and  plant  for  removing 
grease  and  other  impurities  from  woollen  and  other 
materials. 

WRIGHT.    Instrument  for  knotting  or  tying  together 

the  ends  of  yarn  and  the  like. 
WARWICK  MACHINERY  CO.  LTD.  (General  Electric 

Company).    Elastic-fluid  turbines. 


The  capacity  of  a  multi-stage  turbine  is  increased  by 
passing  the  fluid  from  an  intermediate  stage  through  two 
or  more  stages  within  the  casing  in  parallel. 

17514    BOTJLT  (Bleyer).    Boiler  furnaces. 

A  down-draught  furnace  is  described,  comprising  an 
upper  and  a  lower  set  of  water  tubes  communicating  with 
a  boiler,  the  lower  set  forming  a  grate.    Sets  of  water 


SM/m  ;  ^ 


tubes  also  communicating  with  the  boiler  are  arranged 
along  the  side  walls  of  the  furnace  to  protect  them  and 
increase  the  heating;  surface. 
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17518    PRENTICE  &  SHIELS.    Vehicle  wheels. 

The  circumference  of  the  wheel  is  made  up  of  two  rims 
and  felloes,  each  separate  from  the  other,  and  held  apart 


hy  a  distance  piece.  Thus  any  mud,  etc.,  collecting  between 
the  two  tyres  is  able  to  automatically  escape  by  working  up 
between  them. 

17534    PHILLIPS.    Construction  of  mechanical  ear  for  electric 
trolley  wires  or  the  like. 

A  metallic  frame,  secured  by  a  boss  to  the  span  wire, 
carries  a  pair  of  divided  clips  in  pivotal  and  removable 
connection  by  means  of  bolts,  the  trolley  wire  being  carried 


JM 

7 

-     I\~".0"  S 

'<§"  0 "  e 

'V  31. 1  Ol, 


between  the  clips.  "When  it  is  desired  (o  remove  the  wire, 
one  has  but  to  remove  the  bolts,  and  the  clips,  with  the  wire, 
fall  away  from  the  frame,  which  is  thus  left  entirely 
undisturbed.  By  this  construction  sparking  and  hammer- 
ing are  also  prevented. 


17G01 


ZANI  and  DICK  KERR  &  CO.  LTD. 
alternating-current  machines. 


Rotors  of 


The  rotor  is  built  upon  a  block  having  projections  in 
which  the  pole  pieces  are  held  and  attached  to  the  shaft 
.  at  its  ends,  ventilating  apertures  being  provided  in  the  ends 
of  the  rotor  and  through  the  arms. 

J  7016    LINDSAY  &  COUPER.    Coil  friction  clutch. 
17637    PRESTON.    Boot  and  shoe  nailing  machines. 
17614    YORKE  &  ISHERWOOD.    Sewing  machines. 
17830    SIELAFF.      Vending  apparatus  for  postage  stamps, 

tickets,  and  other  articles. 
1S134    SINGLETON.    Fasteners  for  brooches  and  like  articles 

and  safety  pins. 
18427    RETTIE.    Variable-speed  gear. 


17543    LINDSAY  &  COUPER.    Coil  friction  clutch. 

The  elastic  wheel  A  is  expanded  by  moving  the  usual 
sleeve  B,  the  end  of  the  sleeve  operating  a  cam  lever  for 


this  purpose.  The  expansion  of  the  wheel  A  causes  a 
coil  wrapped  round  same  to  also  expand  and  effect  the 
desired  driving  connection. 

17783    PRENTICE  &  SHIELS.    Driving  and  variable-speed 
mechanism. 


When  the  change-speed  lever  is  operated  to  change  the 
gear  by  means  of  the  slotted  cam  plate  shown,  a  earn  at 
the  lower  end  of  the  speed  lever  is  operated  to  simul- 
taneously throw  the  main  clutch  out  of  action. 

17802    PARSONS    k    CARNEGIE.     Turbine  compressors, 
pumps,  and  the  like. 

The  compressor  is  made  up  of  a  series  of  moving  spiral 
vanes  alternating  with  a  series  of  guide  vanes  of  non- 


radial,  curved  or  zigzag  form.  By  this  construction  the 
air  in  its  passage  does  not  set  up  buzzing,  but  is  passed 
through  in  a  slower  or  gradual  fashion  instead  of  with  a 
strong  axial  thrust. 

18488  LENNOX.  Evaporators  for  evaporating  the  liquid  in 
brewers'  wash,  sewage,  waste  or  spent  dyes,  and  the 
like,  the  evaporator  being  also  applicable  as  a  smoke 
washer. 

18694  BROWN.  Stops  and  diaphragms  for  photographic 
lenses. 

18715  WILDT.  Knitting  machines,  and  fabrics  produced 
thereon. 

18741  HAVENHAND.  Process  of  and  apparatus  for  grinding 
scythe  blades  and  other  like  curved  blades. 

18800  DOWN1E.  Firegrates  and  firebars  as  applied  to  steam 
boilers. 

A  series  of  forked  levers  are  mounted  on  a  transverse 
horizontal  support,  and  are  adapted  to  be  rocked  up  and 
down  upon  or  about  this  support.  The  grate,  bars  have 
projecting  parts  on  their  undersides  adapted  to  fit  in 
betwefen  the  upper  and  lower  parts  of  the  forked  levers,  so 
that  the  grate  bars  are  raised  and  lowered  alternately. 
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18591    MARX.    Variable-speed  gears  for  engines  and  vehicles. 
In  this  gear  an  endless  band  is  carried  over  two  step 
pulleys  pivotally  mounted  on  the  one  shaft,  suitable  guide 
rollers  being  mounted  in  the  horizontally  movable  bearing 


arms  of  a  carriage  which  is  movable  in  the  direction  of  the 
steps  of  the  step  pulleys,  the  oppositely-situated  guide 
rollers  of  the  two  arms  being  adjusted  by  the  belt  to  the 
extent  of  the  diameter  corresponding  to  the  particular  step. 

18807    ANDERSON.    Medicated  powdered  sanitary  paper. 
1H903    BEANES  &  WALTON.    Hot  water  heating  apparatus. 
18937    HARGREAVES.    Means  and  appliances  for  operating 

electrolytic  cells. 
19094    ROBERTSON.    Friction  clutches. 

These  improvements  consist  in  forming  the  usual  friction 
ring  A  in  two  parts  as  shown,  and  in  providing  a  sliding 
sleeve  B,  which  by  various  means  described  has  a  partially 


rotatory  motion  imparted  to  it,  which  causes  the  latter  to 
actuate  the  toggle  levers  C  to  spread  the  ring  A  so  that  the 
latter  binds  with  the  inner  periphery  of  the  wheel  with  which 
it  is  adapted  to  gear. 

19571    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).    Electric  motor  control  systems. 
The  invention  consists  in  the  combination  of  a  reversing 
switch  and  a  controlling  switch  with  two  electro-magnetical 
devices  operated  from  a  distance,  the  connections  being 


made  in  such  a  manner  that  when  the  reversing  switch  is 
brought  into  one  operative  position  by  one  device  the  other 
device  is  made  inoperative  with  regard  to  said  reversing 
switch,  but  operative  with  respect  to  the  controlling  switch. 


419 


19199    BISHOP  &  CASE.    Hooks,  pegs,  and  the  like. 

19307  GIBBONS  &  MASTERS.  Travelling  platforms  of  gas 
retort  house  floors. 

19320    FOXALL.    Coin-freed  apparatus. 

19387    CADETT.    Transmission  gear  for  motor  vehicles. 

19135  TAYLOR.  Means  for  driving  the  tin  drums  or  spindle- 
driving  cylinders  of  self-acting  mules  and  other 
spinning,  twisting,  winding,  and  like  machines. 

19501    EVANS.    Spring  clip  holders. 

19593    WOOD.  Locks. 

19889  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).  Electro-magnetic  mechanism, 
particularly  applicable  to  railway  signalling 
apparatus. 

On  a  lever  which  is  actuated  by  an  electro-magnetic 
device  formerly  patented  (No.  16110,  1904),  there  are  mounted 
two  electro-magnets,  which  are  operated  by  means  of  special 


relays,  and  which  actuate  in  turn,  by  means  of  pivoted 
dogs,  two  separate  signals.  The  connections  are,  however, 
made  in  such  a  manner  that  a  maximum  current  passes 
the  device  only  when  firstly  actuated,  and  that  it  is  at  a 
minimum  during  the  time  the  signal  is  at  safety. 

20061    MEIN.     Castors    or    wheels    for    furniture,  trolleys, 

trucks,  and  motor  cars. 
20138    GALLOWAY.    Absorbent  non-combustible  material  for 
burning  hydro-carbon  and  other  liquid  fuels. 
An  absorbent  non-combustible  material  for  burning  and 
storage  of  hydro-carbon  and  other  liquid  fuels  is  produced 
by  treating  slag  wool  or  other  silicate  cotton  so  as  to 
remove  therefrom  metallic  and  gritty  chemical  and  other 
deposits. 

20198  LINNEY.  Method  of  fastening  furniture  to  rim  locks 
and  latches. 

20262  MARY  STAGEY  (widow  and  administratrix  of  JAMES 
HENRY  STACEY,  deceased)  and  HENRY  JAMES 
STACEY.    Stencil  printing  apparatus. 

20552  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).    Dynamo-electric  machines. 

The  object  of  this  invention  is  to  start  the  motor  with 
a  certain  resistance  in  the  circuit  of  the  rotor  and  to 
decrease  it  when  the  motor  runs  at  full  speed,  without 
employing  a  coil-wound  rotor  with  collector  rings  or  switch- 


ing devices.  To  that  purpose  the  short-circuiting  end  rings 
for  a  squirrel-cage  winding  are  formed  of  plates  allowing 
an  air  cooling  between  them.  When  the  motor  starts  the 
plates  are  heated,  and  introduce  consequently  a  resistance 
in  the  circuit,  but  as  air  cooling  is  produced  afterwards 
this  resistance  is  cut  out. 
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20265    HAMILTON.    Coal-cutting  and  like  machines. 
20365    BROWN   &   MORTER.      Release  of  fallen  draught 
horses. 

2D113  HEAP,  BAILEY,  HEAP.  RICHARDSON,  BILLING- 
TON,  HAYDOCK,  JONES,  and  BRIERLEY. 
Hangers  and  ears  for  electric  conductor  wires. 

The  ear  or  hanger  is  constructed  with  two  jaws  to  grip 
the  wires,  while  upwardly-extending  .shanks  are  provided 
on  these  jaws,  having  an  internally-screwed  hole  which 
screws  on  an  extension  mounted  in  a  taper  socket  adapted 
to  force  the  shanks  together. 

20609  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Company).  Electric  meters  and  measuring 
instruments. 

Two  electrolytic  valves,  each  consisting  of  electrodes  of 
aluminium  and  carbon  respectively  and  immersed  in  an 
electrolyte,  are  connected  in  parallel  to  each  other  and  in 


series  with  the  circuit;  the  similar  electrodes  are,  how- 
ever, alternately  arranged,  so  that  an  alternating  current 
is  flowing  always  in  the  same  direction  through  the  said 
valves. 

20731    BUTTERFIELD.    Taps  for  steam,  water,  or  gas,  or 
other  liquids  or  fluids. 

The  conical  plug  of  the  valve  has  one  or  more  vertical 
recesses  formed  in  its  periphery,  and  a  horizontal  annular 
recess  in  its  largest  diameter,  in  which  a  number  of  balls 
are  inserted ;  and  a  gland  formed  of  a  pair  of  covers 
arranged  to  enclose  a  spring  -  controlled  washer  which 
bears  on  the  balls. 

20851    CROCKER.    Spring  locks. 

20860    RILEY.    Change-speed  and  reversing  gears,  particu- 
larly applicable  to  motor  vehicles. 

In  this  construction  of  gear  a  separate  shaft  is  used  for 
each  different  gear,  each  shaft  carrying  two  spur  wheels 
adapted  to  be  clutched  together  by  sliding  or  otherwise, 


one  spur  wheel  engaging  a  similar  wheel  on  the  driving 
shaft  whilst  the  other  engages  a  similar  broad  wheel  on 
the  driven,  or  vice  versa,  the  spur  wheels  always  'being  in 
mesh . 

20900    KING.    Kitchen  and  like  grates. 

20913  WHALLEY.      Fastening    devices    for    loom  picking 

bands;  straps,  and  the  like. 

20914  CRAVEN.      Spindles     of     spinning,    twisting,  and 

doubling'  machines. 
20948    HOPKINSON.    Apparatus  employed  in  the  preparation 
of  slivers  or  rovings  from  cotton  and  woollen  waste. 


20993  WOOD.  Arrangement  in  the  structure  <>t  wheels  t<i 
absorb  vibration  and  supersede  pneumatic  lyres  for 
motor  cars,  motor  cycles,  ordinary  cycles,  and  all 
other  vehicles. 

The  spokes  of  the  wheel  are  made  in  two  parts,  11k 
inner  one  being  fixed  to  the  hub  and  the  outer  one  radially 
and  slidably  mounted  in  a  secondary  rim  which  is  attached 
to  the  hub  in  the  usual  way;  the  protruding  portions  of 
the  spokes  are  attached  to  a  flexible  spring  tyre,  while  the 
two  pieces  of  the  spoke  are  separated  by  a  spiral  spring. 

21006    FOLEY.    Construction  of  resilient  vehicle  wheels. 

21124  GRINSTED  &  STUART.  Trombones. 

21125  GRINSTED  &  STUART.      Locking  device  for  slide 

trombones. 

21154    PURDIE.  Mechanical  device  for  recording  the  strength 

of  stroke  delivered  to  a  golf  ball. 
21242    GROSS.    Electric  arc  lamps. 

The  lamp  possesses  downwardly-projecting  and  converg- 
ing carbon  tubes,  a  link  disposition  being  arranged  in  such 
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a  manner  that  when  the  moving  core  connected  to  it  acts 
upon  it,  grips  are  engaging  with  the  carbon  tubes  and 
lilt  them  in  order  to  produce  the  arc. 

21260    AVYERS,  WYERS,  &  SMITH.    Fish  hooks. 
21294    EGLOFF.    Cooling  explosion  engines  for  motor  cars. 
21303    FROGGATT,  COOK,  &  BAYLEY.    Brakes  for  railway 
wagons,  trucks,  or  the  like. 

The  brake  is  fitted  with  a  retaining  device  A  which 
slide's  up  and  down  one  of  the  brake  hangers  under  the 
control  of  an  arm  projecting  from  the  fulcrum  end  of 


brake  lever.  The  device  A  engages  a  crank  arm  1!  to  lock 
the  brake.  The  illustration  shows  a  part  elevation  of  a 
car  as  fitted  with  the  improved  brake  and  an  enlarged 
view  of  the  attachment. 

21331    CHADWICK.     Construction   of   partition   walls,  and 

slabs  for  same. 
21335    MEEK.    Photographic  developing  apparatus. 
21351    KESWICK.      Apparatus  for  use  in  connection  with 

enemas,  or  irrigators,  and  the  like  injectors. 
21363    WIMBLES.    Certain  apparatus  for  removing  wool  or 

hair  from  skins  or  hides. 
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21325    MASSEY.    Water-softening  plant. 

Tho  water  to  bo  softened,  entering  by  the  pipe  A, 
operates  a  hydraulic  motor  and  exhausts  into  the  water- 
softening  tank,  which  is  by  this  invention  kept  at  the 


ground  level.  The  hydraulic  motor  works  a  pump  by 
w hi cli  the  softened  water  is  pumped  up  to  the  usual 
service  tank. 

21360    LEGE.     Wheels   for    cycles,   motor    cars,    and  other 
vehicles. 

The  wheel  is  formed  elastic,  for  the  whole  or  a  portion 
of  its  length,  and  made  in  two  parts,  elbowed  or  jointed 
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together  at  an  angle,  and  so  arranged  that  the  inner 
parts  of  said  spokes  extend  in  approximately-straight  lines 
from  the  hub  to  within  a  short  distance  of  the  rim  or  felloe. 

21384    HEATH  and  HEATH  HYDEAULIC  BEAKE  CO. 

LTD.  Hydraulic  actuated  brakes  for  cycles  and 
motor  vehicles. 

The  specification  describes  an  improvement  on  Patent 
No.  3651  of  1904,  which  consists  in  forming  the  rubber 
cylinder  with  a  groove  or  grooves  into  which  fits  a  ring 
or  rings  as  in  an  engine  cylinder.  The  split  ring  is 
made  preferably  of  white  metal. 

21413    FITZPATEICK.    Siphon  bottles. 

21421  BEITISH  NOETHEOP  LOOM  CO.  LTD.  (Northrop 
Loom  Company).  Means  for  checking  the  shuttles 
in  looms  for  weaving. 


21378    ENEIGHT.    Brake  for  cycles  and  the  like. 

Two  levers  lie  parallel  with  the  fork  A,  and  on  this  fork 
is  clamped  a  plate  formed  with  two  guides  engaging  the 
outer  faces  of  the  levers.    When  a  longitudinal  motion  is 


given  to  the  levers  their  engagement  with  the  guides  causes 
the  ends  carrying  the  frictional  pads  to  move  longitudinally 
and  inwardly  at  the  same  time  until  they  contact  the  sides 
of  the  wheel  rim. 

21429    WEBB,  BEETTELL,  &  ADAMSON.   Gas  compressors. 

An  improved  construction  of  compression  cylinder  is 
described,  which  comprises  an  inner  barrel  of  steel  or  other 
hard  metal,  and  an  outer  cast-metal  casing,  the  outer 


surface  of  the  cylinder  and  the.  inner  surface  of  the  casing 
being  respectively  turned  and  bored  and  fitted  together 
and  the  casing  having  a  base  adapted  to  be  fastened  to 
the  bed  plate  of  the  compressor,  or  formed  thereon. 

21445    WAED,  EDSON,  &  BELL.    Eesilient  tyres. 
21478    WEATHEBBUEN.    Tube  cleaner. 


A  cone-shaped  case  is  fitted  with  blowing  holes  at  the 
ipex,  telescoped  by  an  inner  case,  which  contains  a  long 
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spindle  valve  which  projects  through  the  inner  case  and 
bears  on  the  inside  end  of  the  outer  case.  The  inner  case 
is  coupled  on  to  a  flexible  hose,  in  connection  with  the 
pressure  reservoir. 

21449    TOLKKR.    Rotary  internal-combustion  motor. 

A  valve-operating  mechanism  i.s  described  consisting  of 
a  fixed  cam  groove  and  a  cam  lever  for  each  cylinder,  the 


lever  being  made  with  tun  fingers  which,  l>y  engagement 
with  the  sides  of  the  cam  groove,  effect  the  rotation  of 
the  cam  lever  once  for  two  revolutions  of  the  motor. 

21502  BINGHAM  &  TAYLOR.  Method  of  preparing  hams. 
21518    POWELL  &  WALKE.    Grates  of  steam  boilers. 

The  grate  is  constructed  with  hollow  firebars.  Each 
firebar  has  a  chamber  running  the  whole  length,  but  closed 
at  the  bridge  end,  and  provided  with  perforations  at 
.suitable  intervals  and  angles;    A  steam  pipe  is  provided 
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with  branch  pipes  and  a  regulating  valve.  The  steam  pipe 
is  connected  to  the  steam  space  in  the  boiler,  so  that  steam 
at  boiler  pressure  may  be  admitted  into  the  cavity  of  the 
fire  bars  for  the  purpose  of  economising  fuel  consumption. 

21535    LOVE.    Cleaning  and  polishing  devices. 
21538    SAHLIN.    Apparatus  for  cleaning  blast  furnace  and 
like  gases. 
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The  apparatus  consists  of  a  drum  capable  of  moving  in 
an  outer  shell,  the  drum  having  a  perforated  periphery, 


and  discs  transverse  to  its  axis,  acting  as  baffles,  so  that 
the  gases  are  directed  in  and  out  of  the  drum,  the  action 
being  assisted  by  diaphragms  arranged  in  a  part  of  the 
outer  shell.  Water  is  supplied  to  the  periphery  of  the 
drum  to  wash  t lie  gases  passing  through  it. 

RODE WALD    Vehicle  wheels. 

ALGERNON  BORTHWICK,  Lord  GLEN  US  K.  and 
LILIAS  MARGARET  PRANCES.  Countess 
BATIIURST,  Executor  and  Executrix  of  the  Late 
OLIVER  ANDREW  BORTHWICE,  deceased. 
Letter  boxes  or  the  like. 
BRIGGS.  Footwear. 
21552  FAIRBURN.  Non-skidding  cover  for  the  wheel  tyres 
of  motor  cars,  motor  cycles,  and  the  like. 

The  cover  consists  of  a  number  of  pieces  of  leather  which 
extend  the  whole  length  of  the  circumference  of  the  wheel 
tyre.  These  are  employed  in  conjunction  with  a  number 
of  metal  links.    The  strips  and  metal  links  are  secured 


21541 
2154-7 


21550 


21559 
21569 

2 1581 


21582 


together  and  made  endless  by  a  number  of  studs.  The 
depth  of  the  metal  links  is  slightly  less  than  that  of  the 
leather  strips  on  account  of  the  greater  liability  to  com- 
pression of  the  latter. 

MANDLEBERG.    Waterproof  cloaks  and  the  like. 
DOINET.    Mosquito  nets  and  the  like,  applicable  also 

to  sieves  and  the.  like. 
GUSTAFSON  &  CARLSTEDT.    Latch  and  releasing 
devices  for  clocks.    [Date  applied  for  under  Inter- 
national Convention,  October  8th,  1903.] 
COLES.    Couplings  for  the  draw  gear  and  pipes  or 
other  coupled  parts  of  railway  and  similar  vehicles. 


The  coupling  described  allows  of  vehicles  of  different 
heights  being  coupled  together,  and  shows  mechanism 
whereby  the  brake  pipes  are  closed  and  opened  when  the 
two  parts  of  the  coupling  are  engaged  or  disengaged. 

21607    SMITH   and  SUNLIGHT  &    SAFETY   LAMP  CO. 

LTD.    Dust  retainer  for  gas  pipes  and  fittings. 
21620    JONAS.    Parts  of  wheels  with  pneumatic  tyres. 
21633    HUDSON.    Steam  fire  engines. 

21640  MARCONI'S  WIRELESS  TELEGRAPH  CO.  LTD., 
BERRY,  and  E  WEN.  Apparatus  for  wireless 
telegraphy. 

An  auxiliary  spark  gap  is  introduced  in  the  circuit  of 
aerial-earth,  with  the  object  that  the  same  aerial  and 
earth  connection  may  serve  for  the  transmission  and  for 
the  reception  without  necessitating  a  switch.  In  the  trans- 
mission of  signals,  this  gap  has  no  influence  upon  the 
transmitted  currents;  it  avoids,  however,  the  direct  passage 
of  the  received  currents  to  the  earth,  the  same  passing 
firstly  through  the  receiving  apparatus. 

21615  HOLLIS.  Hooks  for  supporting-  pictures,  looking- 
glasses,  ornaments,  and  other  articles. 

21655  McKINLAY.  Discharging  machine  for  gas  retorts, 
ovens,  and  the  like. 

21660  BLOXAM  (Bremer-Ta.iwerk-Fabrik  Akt.-Ges.).  Coil 
of  rope  or  line  for  life-saving  purposes. 

21668  THOMSON  (Missionsdrtickerci  G.m.b.  H.).  Recipro- 
cating pumps,  blowers,  and  motors. 
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21041  MARCONI'S  WIRELESS  TELEGRAPH  CO.  LTD., 
BERRY,  and  EWEN.  Safety  devices  in  connection 
with  radio-telegraphic  transmission  circuits. 

Electric  lamps  possessing  non-inductive  resistance  arc 
connected  in  shunt  with  the  apparatus  to  be  protected  or 
in  the  circuit  of  the  earth  connections.    For  low-tension 


apparatus,  glow  lamps  with  straight  filaments  are 
employed,  whilst  vacuum  tubes  or  lamps  without  filaments 
serve  for  protecting  high-tension  apparatus  against  high 
potentials  produced  by  resonance  and  induction. 

21671  SPENCER.  Revolving  heel  protectors  for  boots  and 
shoes. 

21673  TUCH.  Method  of  justifying  lines  of  stereotype  forme. 
21674-    WOLFF.  Undergarments. 

21707    KILLEN.    Method  and  means  for  securely  locking  nuts. 

21716  CLARK.  Covers  for  pneumatic  tyres  of  cycles,  motor 
vehicles,  and  the  like. 

21722  RADFORD.  Rail  joints  and  electrical  bonds  con- 
nected therewith. 

The  joint  combines  a  trough-shaped  metallic  jointing  clip 
which  is  inserted  into  longitudinal  slots  in  the  ends  of  the 
rail  to  be  jointed  with  a  fish  plate,  while  a  narrow  plate 
fits  in  between  the  projecting  tongues  of  the  trough  clip, 
the  whole  being  joined  together  by  the  usual  bolt. 

Swivelling   coupling  for 


21729    PHILLIPS    &  PARKIN, 
electric  cables. 


The  object  of  this  invention  is  to  construct  such  a  coupling 
between  the  end  of  an  electric  cable  contained  in  a  pivoted 
trolley  arm  and  an  end  of  a  cable  leading  from  the  trolley 
arm  pivot  to  the  motor,  that  the  trolley  arm  and  the  length 
of  cable  contained   therein  is  able  to  rotate   in  either 


direction  without  twisting  the  adjacent  length  of  the  cable 
leading  to  the  car  motor.  The  trolley  arm  with  the  carried 
cable  can  rotate  indefinitely  around  a  vertical  axis,  and 
has  a  limited  movement  around  a  horizontal  one.  A'good 
contact  between  the  movable  and  fixed  cable  is  assured. 


21740 
21748 

21756 
21794 

21806 

21818 


WESTMACOTT.    Means  for  controlling  and  belaying 

or  fastening  ropes  or  the  like. 
FURNESS.    Surgical  pads  for  the  foot,  which  may  also 

be  used  for  other  parts  of  the  body,  and  likewise 

for  animals. 
PAGE.    Coin-freed  apparatus. 

MAVOR  &  COULSON  LTD.  and  MAYOR.  Punkah 

driving  apparatus. 
PICKLES.      Shuttle    pegs    employed    in    looms  for 

weaving. 

SAVAGE.    Combined  spile  j>eg  and  waste  preventor. 


21770    CARMONT.    Motor  cars  or  tractors  and  oilier  road 
vehicles. 

Means  are  provided  at  the  rear  end  of  the  motor  car 
or  tractor,  vans,  etc.,  drawn  by  a  mechanical  power,  so 
that  such  vehicles  can  be  backed  by  the  motor  car  in  any 


position,  the  ordinary  steering  wheels  of  the  drawn  vehicles 
being  operated  for  steering  either  from  motor  car  or  from 
the  road,  as  shown  in  diagrams. 

21822    MARKUS  and  BARNWELL  MACHINE  CO.  LTD. 

Machine  for  coating  fabrics  with  finely-comminuted 
materials. 

21827    GIBB  &  McPHAIL.    Multiple-way  taps. 


The  valve  can  be  set  so  that  liquid  may  be  delivered 
at  one,  two,  or  three  nozzles  simultaneously,  or  from  any 
one  of  them  singly.  This  is  effected  by  two  valves,  one 
rotary  and  the  other  a  lift  valve. 

21852    BETTELEY  &  OSWALD.  Lock-nuts. 
21892    LEWIS.    Electric  arc  lamps. 

The  object  of  this  invention  is  that  when  the  core  is  not 
pulled  within  the  solenoid  as  to  correspond  completely  to 


the  current,  its  movement  is  helped  in  one  direction  by  a 
suitable  means,  which  may  be  a  spring,  a  weight,  a  long 
core,  etc. 

21896  DENAYROUZE.  Incandescent  lamps  operating  with 
hydro-carbon  vapour. 

21960  UDHAUG  (Borner).  Means  for  displaying  advertise- 
ments. 
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21895    SIEMENS    BROS,   k   CO.  LTD.  and  GRIMSTON. 
Electric  telegraphs. 

The  transmitting  apparatus  consists  in  several  multiple^ 
contact  switches  and  the  receiving  apparatus  A,  of  an 
equal  number  of  movable  members,  which  are  rotated  by 
a  motor  driven  from  the  transmitting  circuit.  Electro- 


magnets C  release  the  drums  as  predetermined  by  the 
transmitter,  and  electro-magnetically-operated  stops  B 
oiing  the  moving  part  at  rest  in  a  position  corresponding 
to  that  on  which  the  transmitter  has  been  set. 

21987    LEVY.  Gloves. 

21994    CORNER  (Atkinson,  partly).    Four  sheave  Fail-leader 

for  trawling  and  other  purposes. 
22009    RUSHTON.    Hopper  feeders  for  openers  and  other 

textile  machines. 
22011    DAVIS.    Method  of  medicating  boot  or  shoo  socks. 
2201:5    SCHOFIELD.    Cloth  pressing  and  finishing  machines. 
22015    SUTTON.    Means  for  and  the  method  of  finishing  lace. 
22028    BOOTH.    Machine  for  rolling  up  or  packing  leather 

butts  and  the  like. 
22200    HAWKINS.    Stands  for  displaying  boots,  shoes,  and 

the  like  articles. 
22248    HELLYER.    Water  closets,  slop  sinks,  and  the  like. 
22284    PICKLES.    Weft  forks  for  looms. 

2252!    JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  stable  hydrosulphites. 
22112    CASTIGLIONE.  Carburetters. 

The  entering  air  is  heated  by  exhaust  gases  or  other 
means,  and  is  led  into  a  conical  chamber  surrounding  the 
oil  pipe  nozzle.    The  heated  air  vaporises  the  oil  and  the 


ca iburetted  mixture  impinges  against  a  number  of  hori- 
zontal gauze  screens,  and  passes  upwards  on  its  way  to 
the  motor  cylinder. 

22540  JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Pro- 
duction of  technically-pure  cyanogen  compounds. 

22542  LALLEMENT  &  LEOBOLDTI.  Machine  for  the 
manufacture  of  ornamental  and  other  strips  with 
turned  edges,  piped  trimmings,  and  the  like,  from 
leather  or  other  material. 

22GS5    MOSS  &  PADDOCK.    Circular  brushes. 


22127  TAYLOR,  TURRALL.  &  BEDNELL.  Ratchet 
mechanism  particularly  applicable  to  free-wheel 
clutches  for  cycles  and  the  like. 

In  a  tree-wheel  device,  a  floating  pawl  engaging  with 
the  teeth  on  the  usual  ratchet  wheel  is  fitted  with  a  spring 


to  maintain  the  pawl  against  the  ratchet.  The  position 
of  the  spring  and  the  dimensions  or  pitch  of  the  ratchet 
teeth  relatively  to  the  pawl  are  such  that  a  minimum 
degree  of  rocking  is  ensured  when  running  free. 

22735    JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  azo  colouring  matter. 
227:56    BARSCHALL.    Railway  rail  joints. 


In  a  rail  joint  consisting  of  a  main  rail  and  an  auxiliary 
rail,  a  main  rail  is  used,  the  head  of  which  projects  less 
on  the  outer  side  than  the  part  of  the  head  on  the  inner 
side. 

22758    FIELD.    Steam  traps. 

The  steam  trap  is  so  made  that  the  discharge  valve  is 
opened  practically  simultaneously  to  its  full  extent,  by  a 


spring  which  is  set  by  the  movement  of  the  pipe  acting  on 
a  lever  released  by  the  movement  of  the  pipe  at  a  pre- 
determined temperature. 

22812    DENTAL  MANUFACTURING  CO.  LTD.  and  BLOSS. 

Capsule  holder  and  breaker  for  use  in  administering 
anaesthetics. 

22825  TONKS  LTD.  and  TONKS.  Telescopic  casement 
stays. 

22890    KLUMPP.    Rubber  heel  pads. 
22922    HOLMES.    Oil  lamp. 

22932    HALL,  HALL,  &  HALL.    Quick-traverse  machine,  for 

winding  yarn. 
23087    AVERY.  Vices. 

23169  VADASZ,  SCHWARCZ,  &  SCHULLER.  Packing 
material  for  stuffing  boxes. 

23198  JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  rhodamine  colouring 
matters  and  of  intermediate  products  relating 
thereto. 

23701  VAUGHAN.  Locking  and  releasing  means  of  con- 
vertible chairs  and  other  analogous  articles  of 
furniture. 
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23007    MORRISON.    Automatic  fluid  valves  for  fluid-pressure 
brake  systems. 

'The  invention  provides  a  practical  automatic  safety  valve 
which,  when  a  train  in  motion  separates,  by  accident 
or  otherwise,  will  cause  the  brakes  to  be  applied  gradually. 


Preferably  the  invent  inn  is  embodied  in  the  angle  cock 
which,  in  the  systems  now  in  use,  is  at  the  end  of  the 
train  pipe  of  each  car  and  connects  with  the  usual  coupling 
hose. 

g*094  WELSENAAR  &  KEYSER.  Heels  for  boots  and 
shoes. 

24606  BOAEDMAN.  Feeding  sand  from  the  sand  boxes  of 
railway  locomotive  engines  to  the  railway  rails,  and 
apparatus  therefor. 

Steam  and  water  are  introduced  into  the  sand  box,  the 
arrangement  being  such  that  when  delivery  of  sand  to 
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the  railway  rails  is  required,  the  sand  is  fed  down  the 
delivery  pipe  in  a  damp  state  and  under  pressure  of  the 
water  and  steam  or  either  of  them  acting  on  it. 

24733    BENNETT  &  MASTIN.    Manufacture  of  pigments. 
25058    SMITH.  Stereotyping. 
35435    GABBETT.    Saw  benches. 
25762    REED.  Windows. 

25852    PURTON.    Fire-proof  floor  and  blocks  therefor. 
26333    J  ONES  &  JONES.      Folding  tables  or  stands  of  a 
similar  nature. 

26435  DOIDGE.  Means  or  apparatus  for  stretching  and 
pressing  trousers  and  other  garments. 

27706    MIKOLAJIZAK.       Manufacture    of    nitro  -  glycerine. 

[Rights  under  Patents,  etc.,  Act,  1901,  not  granted.] 

28320    SALT.    Chimney  tops  and  flues. 

28414    TH  HISSING.    Laying  inlaid  floors. 

28548    MEGENHART.    Soring  cushions. 

28564    JOYCE.    Belting.  ' 


27246    SIEMENS    BROS.    &    CO.    LTD.    and  HOLMES. 
Electrical  measuring  instruments. 

The  base  can  be  fixed  in  different  positions  and  connected 
to  the  main  leads,  whilst  the  moving  coil  part  will  after- 
wards he  inserted  in  its  most  suitable  position  for  reading 


the  scale.  This  object  is  attained  by  that  the  contacts  A 
leading  to  the  coil  possess  double  ends  and  assume  in 
different  positions  of"  the  base  a  right  connection  to  the 
latter. 

27361    DE    MARE.     Carburetters    for    internal  -  combustion 
engines. 

The  principle  of  this  carburetter  consists  in  obtaining 
the  explosive  mixture  by  causing  a  current  of  air  to  pass 
through  a  thin  sheet  of  carburetting  fluid.  This  is  done 
in  two  ways,  one  of  which  consists  in  providing' a  kind  of 


endless  belt  of  metallic  gauze  plunging  into  the  liquid  and 
revolving  with  a  continuous  or  intermittent  movement  in 
front  of  the  air  feed  pipe.  This  arrangement  obviates  the 
necessity  of  preliminary  heating. 

28860  SAMUEL.  Marker  or  scorer  for  billiards  and  similar 
games  of  skill. 

26970  BREARLEY.  Machinery  or  apparatus  for  the  manu- 
facture of  bottles  and  the  like  glass  articles. 

29260  CALDER  &  EUSTACE.  Necktie  or  the  like  clip  or 
fastener. 

29447    BRANDAU.    Couplings  for  railway  vehicles. 

The  coupling  consists  of  two  coupling  bars  or  reds  which 
are  attached  diagonally  across  the  rectangle  formed  between 
the  ends  of  two  vehicles.  The  rods  are  detachably  secured 
by  hooks  on  the  buffer  beam  which  engage  with  the  slotted 
ends  of  the  rods. 
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28418    HORSTMANN  GEAR  CO.  LTD.  and  HORSTMANN. 
Variable-speed  gears. 


A  pinion  forming  one  element  in  a  variable-speed  gear 
is  made  up  of  mechanically-actuated  pawls  or  the  like,  so 
constructed  and  arranged  as  to  be  capable  of  expanding 
and  contracting  to  vary  the  speed  ratio. 


1905. 

100    WILKINSON.  Bedsteads. 

327  FORSTER.  Grinding  machine  or  apparatus  to  be  used 
principally  for  levelling  the  corrugations  or  undula- 
tions on  the  surfaces  of  grooved  rails,  applicable 
also  to  other  purposes. 

507    FRENCH.    Valves  for  hydraulic  presses. 

An  automatic  speed-reducing  valve  for  hydraulic  presses 
is  constructed  with  a  small  r.ick  or  groove  so  as  to  allow 


the  passage  of  a  small  volume  of  the  liquid  to  the  press 
when  seated,  without  decreasing  the  pressure  of  the  liquii 
in  the  press. 

519    SMITH  &  PAGET.    Domestic  washing  machines. 
664    FRASER,  FRASER,  &  FRASER.    Presser  rollers  of 

drawing  and  like  frames. 
787    SLEEP  &  SOLOMON.    Taps  or  cocks. 
804    KIEFER.    Concrete  junction  slab  having  tie  wings. 
1032    HODGSON  and  GEORGE  HODGSON  LTD.  Dobbins 

of  looms  for  weaving. 
1629    MACFARLANE.      Steam-superheating  apparatus  for 

use  with  centrifugal  machines  for  sugar. 
1818    JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  colouring  matters  of  the 
anthracene  series. 
1861    WHEELER  &  LEESER.    Manufacture  of  articles  from 

pulp,  and  apparatus  for  such  manufacture. 
1919    BURKE.    Brush  holder  for  dynamo-electric  machines. 
1954    KELLY.    Dough-moulding  appliances  for  shaping  or 

forming  bread  rolls,  buns,  cookies,  and  t lie  like. 
2063    ADAMS.    Bowls,  basins,  and  like  containers  enlarging 
in  area  from  bottom  to  top  or  rim. 


52    'TEMPLE.    Rock  drills. 

At  the  back  cud  of  the  rilled  bar  a  ratchet-laced  disc  is 
seemed,  the  teeth  engaging  those  on  another  disc  frictionally 
held  in  the  casing.    A  bolt  and  nut  attached  to  the  back 


disc  projects  through  to  the  outside  of  the  casing  so  that 
any  rotational  movement  of  the  discs  may  be  readily 
detected. 

2126    LEONARD.    Electrical  resistances. 

When  electrical  resistances  are  partially  or  wholly 
embedded  in  an  insulating  material  adhering'  to  the  surface 
of  support,  the  resistance  is  formed  of  braided  or  stranded 
material,  so  that  the  insulating  material  penetrates  so  as 
to  enclose  separately  each  strand. 

2602    PEART.    Combination  lasts  for  boots  and  shoes. 
2816    BEDFORD.    Automatic  lubrication  of  trolley  wheels. 

for  overhead  system  of  electric  traction. 
2S6S    (JERSTLE.    Hose  supporter  device. 
2923    ALLISON  (Levy).    Valves  for  air  brake  systems. 

This  air  brake  valve  is  so  constructed  to  permit  the 
reduction  of  air  pressure  to  be  made  direct  from  a  train 
pipe  without  the  use  of  an  equalising  valve  and  reservoir. 
It  is  provided  with  ports  and  passages,  and  a  movable 


valve  for  controlling  the  same,  one  of  the  ports  of  the 
movable  valve  being  arranged  for  supplying  air  to  one 
of  the  first-named  ports  for  the  running  position  and  also 
to  supply  air  to  the  last-named  port  for  re-charging  the 
system. 

2365    WADKIN    &    JARVIS.     Cutters    for  wood-working 

machines. 

3060    HERBERT  &  SHARP.    Construction  of  reamers. 

The  front  ends  of  the  blades  of  this  reamer  are  con- 
structed with  a  recess  and  incline  on  the  inner  edge, 
combined  with  a  screw  screwing  into  the  body  of  the  reamer 


and  having  a  head  fitting  the  said  recesses  and  inclines. 
The"  adjustment  is  made  at  back  end  by  a  nut  screwed  on 
to  the  body  of  the  reamer. 

3387    GRICE.    Tobacco  pipe  cleai.ers  or  scrapers. 
4095 
4640 
5218 
5249 


5284 


COX  &  TREZONA.    Bar  lock  for  bicycles. 
KREY.    Letter  boxes. 
CRAFT.  AVrenches. 

MILLER.    Soft-tread  horseshoes.      [Date  applied  for 
under  International  Convention,  March  28th,  I904J 
STARKWEATHER.    Carpet  sweeper  handles. 
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3613    WESTMACOTT.    Carburetters  for  explosion  engines. 

In  this  carburetter  the  air  is  drawn  in  by  the  suction  of 
the  engine  through  tha  holes  A  and  lifts  the  diaphragm 
B,  and  thereby  the  valve  C  to  which  the  latter  is  fixed, 
admitting   the   petroleum.       The   current   of   air,  which 


attains  a  high  velocity,  sprays  the  petroleum  and  mixes 
with  it  in  the  mixing  chamber  D.  The  air  thus  charged 
.  with  hydro-carbon  is  drawn  through  the  vaporising  tubes 
(which  are  heated  by  the  exhaust  gases  of  the  engine), 
coming  out  an  efficient  explosive  mixture. 

3773    HENSLEY.    Lubricators  for  trolley  wheels. 

The  trolley  wheel  is  provided  with  a  circular  grease- 
containing  cavity  A,   the  grease  running  into  a  circular 


groove  on  the  shaft,  from  whence  it  spreads  over  the  entire 
bearing  surface  on  the  trolley  wheel  by  means  of  narrow 
passages. 

">241    KILEOY.    Metallic  packings  for  the  pistons  of  steam 
and  other  engines  and  pumps. 


Tins  packing  consists  of  bull  rings  A  and  steam  rings  B 
provided  with  tongues  and  lecesses  adapted  to  interlock 
with  one  another  (as  shown)  in  such  a  manner  that  the 
steam  rings  will  be  forced  by  the  pressure  of  the  steam 
to  accommodate  themselves  to  any  irregularities  they  may 
meet  in  the  inner  surface  of  the  cylinder  and  yet  be  held 
against  end  movement. 


5555    GOULD  &  LAMBERT.    Card  index  trays,  drawars,  ard 

similar  receptacles. 
5997    HOLROYD.       Devices  upon  which  neckties  can  be 

knotted,  and  the  means  of  securing  same  to  the  neck 

of  the  wearer. 

6105    GUTHRIE.    Smoke  box  doors  for  marine  boilers. 
6301    LENTZ.    Fluid-pressure  turbines. 

These  improvements  consists  of  a  supply  device  for  fluid- 
pressure  turbines,  having  an  inversion  chamber  A  provided 
with  collecting  vanes  for  inverting  the  fluid,  and  partitions 
for  dividing  the  jet  of  fluid,  so  arranged  as  to  form  between 


them  an  intermediate  chamber  B  into  which  the  collecting 
vanes  open,  the  partitions  forming  a  series  of  passages  for 
directing  the  fluid  upon  the  wheel  in  a  uniform  manner  and 
in   homogeneous  jets. 

6350    ALLEN.    Partition  brick  building  block,  or  tile. 
6373    PRESTON.    Nutritive  flour. 

6465  VEREINIGTE  SCHMIRGEL  UND  MASCHINEN- 
FABRIKEN  AKT.-GES.  VORM  S.  OPPENHEIM 
&  CO.  UND  SCHLESINGER  &  CO.  Protective 
hood  for  grinding  discs  and  for  similar  rotating 
objects  and  tools.  [Date  applied  for  under  Inter- 
national Convention,  March  28th,  1904.] 


6537 
6547 

6566 
6785 


This  protecting  hood  comprises  a  number  of  metal 
laminae,  some  of  which  are  adapted  to  be  removed  when 
it  is  desired  to  alter  the  shape  of  the  hood.  This  hood  is 
sufficiently  elastic  to  permit  alteration  in  size  to  suit  the 
decreasing  size  of  the  grinding  disc  in  wear. 

6534    HUNT.    Separation  of  liquids  from  solids. 
SOMERS.    Domestic  fireplaces. 

LUTZE.    Machines  for  moulding  dough  and  similar 

materials. 
MUEHLBERG.    Hose  couplings. 

LORRAIN  (Hasskerl).    Water  softening  and  purifying 
apparatus. 

The  valve  used  to  add  the  chemicals  to  the  water  in  a 
water-softening  apparatus  is  given  an  angular  as  well  as 
a  reciprocating  vertical  movement,  this  being  effected  by  a 
water  wheel  driven  by  the  water  to  be  softened. 
6833    VAUGHN.    Power-transmitting  mechanism   for  auto- 
mobiles and  other  traction  vehicles.    [Date  applied 
for  under  International  Convention,  March  31st,  1904.] 
RANSFORD  (Silverease  Company).  Process  and  means 

for  cleaning  silver. 
LAURICK.    Mixing:  and  kneading  machines. 
WEILLER    &    WEILLER.      Process  for  extracting 
copper  from  copper  ore,  more  particularly  from  poor 
copper  ore. 


7027 

7126 
7131 
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7339 
7391 

7393 
7496 


7638 


7918 


8166 


7239    ZIPKES.    Method  of  making  ferro-concrete  (reinforced 
beton)  ceilings,  beams,  bridges,  and  the  like. 
FISHER.    Ventilating  of  boots,  shoes,  and  the  like. 
MONSKE.    Apparatus  for  printing  books  in  type  for 

the  blinj. 
SWALES.    Wheel  tyres. 

BEISEE.    Devices  for  packing  and  supporting  toys. 
[Date  applied  for  under  International  Convention, 
April  12th,  1904.] 
WHITEHEAD.    Stand  or  vice  for  masons'  headstones 
and  the  like. 

■IAGENBERG.      Method    of    strengthening  copying 

paper  and  letter-copying  apparatus. 
PRESS  UND  WALZWERK  AKT.-GES.    Rolling  mill 
for  rolling  out  seamless  cylinders.    [Date  applied  for 
under  International  Convention,  June  24th,  1904.] 

The  mill  is  for  rolling  out  seamless  hollow  cylinders  to 
increased  diameters,  and  consists  of  two  rollers,  one 
working  internally  and  the  other  externally  of  the  cylinder. 
The  rollers  are  provided  with  a  ball-and-socket  bearing 
so  that  one  end  can  be  adjusted  irrespective  of  the  other. 
8224    BAILEY.    Door  furniture. 

PULINX    &    PULINX.      Decanting    apparatus  for 
purifying  water.      [Date  applied  for  under  Inter- 
national Convention,  May  16th,  1904.] 
WAHL.    Method  for  the  manufacture  of  seamless  felt 

tubes  for  covering  rollers  and  the  like. 
DENISON  &  BALFOUR.    Weighing  machines. 
BYRD   &   TRAVIS.    Lubricators.    [Date  applied  for 
under  International  Convention,  April  23rd,  1904.] 

This  lubricator  consists  of  a  casting  having  an  oil 
reservoir  and  a  condensing  chamber  therein,  said  con- 
densing chamber  having  portions  forming  compartments, 
each  closed  at  the  top,  communication  being  established 


8366 


8403 

8434 
8507 


between  each  of  said  compartments  and  the  oil  reservoir 
and  means  for  regulating  said  communications,  the  wall 
of  each  of  said  compartments  having'  an  oil  outlet  and 
steam  inlet. 


8598 


8746 


8858 


HUDSON.    Woven  tape  or  band  especially,  though  not 
exclusively,  applicable  for  the  top  edging  of  curtain 
hangings  or  the  like. 
THOMAS.    Manufacture  End  production  of  chlorated 
explosives.    [Date  applied   for  under  International 
Convention,  December  12th,  1904.] 
BAMFORTH  &  ROY.    Apparatus  for  governing  the 
speed  of  pumping  engines  and  like  motors. 
The  governor  consists  of  a  rotating  valve  arranged  within 
a  steam  or  other  supply  pipe,  and  a  power-transmitting 
means  for  driving  it  from  the  engine  crankshaft  connected 
so  as  to  rotate  at  a  speed  in  unison  with  that  of  the  pump. 

9013    DELACHARTRE.    Siphon  apparatus  for  discharging 
waste  waters  and  the  like. 
MASON.    Trenching  attachment  or  device  for  use  with 

wood- working  machinery. 
BERCK-BOURGY.      Multiple  band  sawing  machines. 
MIETTINEN.    Rotary  engines. 
BROWNLOW.    Combined  hook  and  safety  pin. 
REES.    Appliances  for  stopping  the  revolution  of  the 
wheels  of  vehicles  working  on  tramways  or  railways, 
especially  applicable  to  trams  used  in  mines. 
FRIEH&  DEUTSCHE  TIEFBOHR  ACT.-GE3.  Deep 

boring  apparatus. 
BURNS.    Abdominal  massage  devices. 
MOTTER.    Openers  for  cans  and  like  receptacles. 
MACE.    Rail  fasteners  or  chairs  for  railways. 


9174 

9339 
9377 
9575 
9715 


10032 

10034 
10044 
10183 


8790    ROBINSON.    Relief  valve,  for  locomotive  cylinders  and 
the   like.      [Date  arjplied   for   under  International 
Convention,  April  28th,  1904.] 
This  relief  valve  is  provided  with  a  vent  at  A  which  is 
opened  and  closed  by  the  valve  B.    When  the  engine  is  at 
rest  the  valve  B  is  opened  (by  the  pressure  of  the  spring  C), 
thus  allowing  a  free  escape  of  the  water  of  condensation. 
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The  instant  steam  is  admitted  to  the  cylinder  the  steam 
pressure  closes  the  valve  B.  If  it  is  desired  to  vent  the 
cylinder  when  working,  steam  is  admitted  to  the  spring 
side  of  the  piston  D,  when  the  valve  B  is  opened  by  the 
action  of  the  spring  C. 

9219    MAGINI.    Coherers.    [Date  applied  for  under  Inter- 
national Convention,  May  8th,  1904.] 
The  electrodes  of  this  coherer  possess  an  L-shaped  instead 
of  a  T  one,  as  usually  employed,  the  cohering  parts  being 
immersed  in  a   liquid,  such  as  oil.    The  object  of  the 


10378 
10397 


10788 


10868 


11185 
11284 
11298 
11402 
1 1436 

11439 
13  605 


invention  is  to  avoid  oxidation,  keep  a  constant  pressure, 
and  to  render  the  decolierising  shocks  ineffective,  for  the 
disturbance  of  the  mass  of  the  coherer. 

RHODES.    Screw-down  valves  and  stop  cocks. 
GARDNER.    Machines  for  turning  boots  and  shoes. 
[Date  applied  for  under  International  Convention, 
May  27th,  1904.] 
ALEXANDER    WERNEKINCK.       Town    maps  or 
guides. 

CHRISTIANSEN    &    AKTIESELSKABET    P.  J. 
BUAAS'  FABRIKKER.  Apparatus  for  pasteurising 
or  for  similar  pui'poses. 
CLEMENTS.    Railway  spike. 
FRITSCHE.  Nozzles. 
QUELCH.    Atomiser?  or  sprayers. 
HORN.    Printing,  blocking,  and  stamping  presses. 
HEARSON  (Phonix  Elektrotechnische  G.  m.  b.  H.). 

Automatic  falling  target. 
HASSAN.    Razor  guard. 

KINGSBURY    (Western    Electric    Company).  Re- 
transmitting and  reinforcing  telephone  currents  on 
lines,  also  used  for    telegraphic  purposes,  or  other- 
wise   liable    to   have    currents    of  relatively-low 
frequency  passing  over  them. 
A  special  induction  coil  A  is  interposed  between  the  main 
line  and  the  reinforcing  instrument  with  the  particular 
object  to  render  it  irresponsive  to  the  undesired  telegraphic 
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currents  which  pass  the  telephonic  line.  The  primary  of 
said  coil  is  divided  in  two  parts,  wound  in  such  a  manner  that 
they  produce  inverse  magnetisation,  whilst  the  secondary 
induce.l  currents  possess  the  same  direction;  the  primary  i* 
abridged  on  the  main  line,  the  secondary  being  in  the  circuit 
of  the  reinforcing  instrument. 
11937  PHILLIPS  (Firm  Henrichsen  &  Mohr).  Machines  for 
making  paper  and  like  bags. 
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11764    WRIGHT,  BAINES,  &  THOMSON.    Cocks  and  valves. 
Means  are  described  whereby  the  valve  or  taper  plug 
may  be  first  lifted  and  then  turned  to  open  the  passage 
•way  through  the  valve,  and  then  locked.    The  valve  spindle 


12197 
12199 


12248 


carries  a  collar  and  a  cam  plate  which  co-operates  with  a 
pivoted  catch  to  prevent  the  plug  rotating  while  it  is  being 
raised  or  lowered  from  its  seat. 

GONNE  &  GONNE.    Leg  guard  or  legging. 
LANKES  &  SCHWARZLER.      Process  for  the  pro- 
duction of  backings  or  surfaces  for  printing  illustra- 
tions. 

SCHOEN.    Machines  for  rolling  car  wheels. 
A  revolubly  supported  wheel  blank  A  is  acted  upon  by 
a  pair  of  converging  rolls  B  B.  which  are  adapted  to  shape 
the  wheel  between  its  hub  and  tread,  which  co-act  with  a 


tread  roll  C  to  form  the  tread,  means  being  provided  for 
moving  the  converging  rolls  towards  and  away  from  thfi 
tread  roll  in  directions  substantially  at  right  angles  to 
the  axis  of  said  tread  roll. 

12439  ALDRIDGE.  Device  or  attachment  for  preventing  the 
busks  of  corsets  becoming  unfastened. 

12458    HILTON.  Leggings. 

12496  EVRARD.  Sparking  plugs  for  igniting  in  internal- 
combustion  engines.  [Date  applied  for  under  Inter- 
nationalC'onvention,  March  6th,  1905.] 

The  sparking  plug  is  provided  at  its  spark  end  with  a 
fan  which  is  rotated  by  the  various  currents  of  gas  formed 
by  the  ascent  and  descent  of  the  piston ;  the  fan  thereby 
blowing  oft  any  soot  deposited  on  the  spark  points,  and 
helping  the  carburet  ted  air  and  air  to  become  more  intimate 
and  form  a  better  mixture. 
J  2510    PORCHET.    Drawing  instruments  for  use  in  producing 
symmetrical  designs.    [Date  applied  for  under  Inter- 
national Convention,  June  16th,  1904.] 
12600    HEROULT.    Msthod   of   and  apparatus  for  effecting 
marine  propulsion.    [Date  applied  for  under  Inter- 
national Convention,  June  21st,  1904.] 
12930    COOPER.    Aerial  railways  for  recreation  purposes. 
13207    CRANE.    Composition  particularly  adapted  for  shoe 

heels,  bicycle  and  other  tyres,  and  such  like. 
13455    ALBERTI.    Process  for  the  preparation  of  lithophones. 


1 1.609  CHAMBONNAUD.  Stenographic  machines.  LDate 
applied  for  under  International  Convention,  July 
1st,  1904.] 

13770    KING.    Street  stand  pipes. 

13813    REINDERS.    Baby's  chair. 

13886  COLLOSEUS.  Process  for  the  treatment  of  blast 
furnace  slag  for  production  of  material  similar  to 
trass  and  the  like. 

13949  ARONOWITZ.  Apparatus  for  packing  packet  go6ds 
by  hand. 

14564  KEENEY.  Treatment  and  utilisation  of  hemp  or  linen 
fibre  in  the  manufacture  of  chairs  and  other  articles 
of  furniture. 

15046  CLERGET.  Self-piopelled  road  vehicles.  [Date 
applied  for  under  International  Convention,  August 
3rd,  1904.] 

The  chassis  consists  of  a  motor  and  all  the  necessary 
driving  and  supply  apparatus,  and  is  easily  adaptable  for 
drawing  all  kinds  of  carriages,  for  the  purpose  of  trans- 
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forming  them  into  self-propelled  vehicles,  by  the  employ- 
ment of  two  side  plates  A  A  carried  by  the  carriage,  and 
fixed  to  the  side  pieces  B  B  of  the  chassis. 


15273 


15284 


15285 


DUNCAN   &  POTTS. 

"  set-off  "  in  minting'. 
DUNCAN   &  POTTS. 

"  set-off  "  in  minting. 
DUNCAN   &  POTTS. 

"  set-off  "  in  printing. 


Composition  for  preventing 
Composition  for  preventing 
Composition  for  preventing 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance  under  the  Patents  Act,  1901. 

1904. 

28293    PHILIPPART.  Tops. 

28803    LENTZ.    Variable  velocity  steam  or  gas  turbines. 
1905. 

4726    BANCROFT.      Die  case   equipment    for  type-casting 

composing  and  like  machines. 
9886    TENNANT.    Pneumatic  tyres. 
13172    PURDY.    Triple  valves 

13469    SCHULZ.    Oil  separators  for  steam  pipes. 

14211    SIEMENS  -  SCHUCKERT -  WERKE,    G.    m.    b.  H. 

Starting  apparatus  with  controller  drum  for  induction 

motors. 

14475  FOURNET.  Handle  for  side  arms,  tools,  and  other 
objects  having  a  handle. 

15189  GANZ  &  CO.  EISENGIESSEREI  UND  MAS- 
CHINENPABRIK  ACT.-GES.  Retaining  device 
.  for  automatically  raising  closet  seats. 

15297  GANZ  &  CO.  EISENGIESSEREI  UND  MAS- 
CHINENFABRIK  AKT.-GES.  Closet  with  auto- 
matically-rising seat  and  automatically-closing  lid. 

15510    CLOSSET.    Floor  mats  and  the  like. 

15662    ZAPPA  &  SCHARS;    Water-tube  boilers. 

15844    GRIFFITH.      Hat  pins. 

15850    SANGER.    Combined  calipers  and  dividers. 

15852  WIN  AND.  Method  of  and  means  for  working  portable 
internal-combustion  motors. 

15933    MILLS.    Printing  press. 

15968    WESTINGHOUSE".    Elastic-fluid  turbines. 

16014    CABLE  &  SPEAR.      Means  of  escape  from  sunken 

submarine  and  similar  boats. 
16017    SLOAN.  Tiling. 

16050  DAVIS.    Apparatus  for  generating  gas  from  gasolene. 

16051  ANGEL.    Combined  carriage  seat  and  couch. 

16057    GAWRON.    Magneto-ignition  apparatus  for  use  with 

internal-combustion  engines. 
16071    WITTEMANN.    Process  of  fermentation  in  relation  to 

brewing  beer  and  other  beverages. 
16077    BUTTE RFIELD.    Composite  boots  and  shoes. 
16084    GRADE.    Inlet  valves  for  two-cycle  explosion  engines. 
16106    SELIGSTEIN.    Umbrella  closing  device. 
10183    HANSEN  &  BREDESEN.    Toy  building  materials. 
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—INVENTIONS  SUPPLEMENT. 


THE   GREENWICH    POWER  STATION. 


It  is  anticipated  that,  according  to  the  present  rate  of 
progress,  the  great  generating  station  which  the  London 
County  Council  has  been  erecting  and  equipping  at 
Greenwich  for  supplying  power  to  work  its  electric  conduit 
tramways  will  be  completed  in  the  early  part  of  next 
spring.  Our  readers  will  remember  that  up  to  the  present 
the  South  London  lines  have  been  operated  with  energy 
purchased  from  some  of  the  electric  light  and  power 
companies  in  the  neighbourhood  of  Brixton  and  Deptford. 
This  demand  has  proved  of  gseat  assistance  to  the 
companies,  notwithstanding  the  comparatively  low  price 
per  unit  obtained  by  them,  but  it  has,  of  course,  been  a 
most  convenient  arrangement  for  the  council  to  be  thus 
able  to  secure  an  adequate  temporary  supply  pending  the 
completion  of  its  own  power  station.  A  few  words 
describing  the  chief  features  of  the  plant  which  is  now 
in  course  of  erection  at  Greenwich  will  not  be  out  of 
place  here. 

The  location  of  the  station  site — the  banks  of  the 
Thames — provides  excellent  facilities  for  obtaining  water- 
borne  fuel  and  plentiful  condensing  water.  The  original 
designs  of  the  council's  engineers  were  for  a  capacity  of 
40,000  H.P.  The  boilers,  of  which  24  are  now  being- 
erected,  are  of  the  Stirling  water-tube  type,  each  having 
a.  heating  surface  of  3,650  square  feet,  and  capable  of 
evaporating  15,000  lb.  of  water  per  hour.  Each  boiler 
is  being  fitted  with  two  Stirling  chain  grate  stokers,  giving 
60  square  feet  grate  area,  and  a  superheater  capable  of 
imparting  150  deg.  Fah.  superheat  to  the  steam.  The 
brickwork  settings  are  far  advanced,  and  the  boilers  will 
all  be  ready  for  work  during  the  coming  winter.  Their 
total  horse  power  will  be  24,000. 

The  engines,  which  also  are  now  being  put  in,  will 
consist  of  four  pairs  of  Musgrave  horizontal  and  vertical 
compound  type,  to  develop  a  normal  I. H.P.  of  5,000  each, 
and  a  maximum  I. H.P.  of  7,500,  with  a  boiler  pressure  of 
1801b.  They  have  H.P.  cylinders  of  33  J  in.  diameter, 
L.P.  cylinders  of  66  in.  diameter  by  4  ft.  stroke,  and  will 
run  at  94  revolutions  per  minute.  There  will  be  separate 
condensing  plant,  with  Edwards  three-throw  air  pumps, 
16  in.  diameter  by  14  in.  stroke,  running  at  100  revolutions 
per  minute,  and  surface  condensers,  each  containing  2,080 
tubes.  The  largest  diameter  of  crank  shaft  is  34  in.  ;  the 
diameter  of  necks,  28  in. ;  H.P.  cylinders,  28  ft.  centres ; 
L.P.  cylinders,  29  ft.  8  in.  centres. 

These  engines  will  drive  four  three-phase  generators, 
which  are  being  supplied  by  the  Electric  Construction  Co. 
Limited,  of  Wolverhampton,  and  which  are  amongst  the 
largest  yet  asked  for  in  this  country.  Each  is  designed 
to  give  a  continuous  output  of  3,200  k.v.a.  at  a  speed  of 
94  revolutions,  and  a  periodicity  of  25  complete  cycles 
per  second  per  phase.  The  output  of  3,200  k.v.a.  is  to 
be  rated  with  a  power  factor  of  94  per  cent.  The  working- 
pressure  is  6,600  volts,  and  the  current  per  phase  280 
amperes.  The  machines  will  be  called  upon  to  give  an 
overload  for  two  hours  continuously  of  25  per  cent 
additional  current ;  that  is,  350  amperes  per  phase.  The 
field-magnet  system  is  constructed  directly  upon  the  rim 
of  the  engine  flywheel,  in  which  the  amount  of  stored 
energy,  when  revolving  at  normal  speed,  is  11,000  foot- 
tons. 

The  6,600  volt  three-phase  current  will  be  transmitted 
by  underground  cables  to  the  council's  various  sub-stations, 
a  number  of  which  are  already  at  work.  There,  by  rotary 
transformers,  the  conversion  and  reduction  to  550  volts 
direct  current  will  be  effected,  for  serving  to  the  distribu- 
ting cables  for  working  the  cars. 


Dougill's  Engineering  Limited,  Longclose  Ironworks, 
Leeds,  send  circular  of  the  "  Frick  "  convertible  business  vehicle 
for  business  or  pleasure. 


LITERATURE. 


"  Lecture    on    Organ    Blowing."      By    Hugh  Swanton. 

London  :  The  Kinetic  Swanton  Company  Limited,  62, 

Whitehorse  Street,  Stepney,  E. 
The  above,  we  understand,  contributes  the  only  literature 
on  the  subject  of  organ  blowing,  and  is  the  publication  of 
a  lecture  delivered  by  the  author  before  the  Guild  of 
Organists  in  February  last.  It  is  written  in  a  popular 
style,  apparently  exactly  as  delivered  by  the  lecturer, 
and  deals  with  the  advances  and  improvements  made  in 
the  application  of  hydraulic  machinery  to  organ  blowing. 
It  shows  how  the  increase  of  Water  pressure  in  mains  has 
necessitated  alterations  in  design  of  the  valves,  and  the 
radical  changes  necesary  in  design,  when  dealing  with 
water  from  hydraulic  power  mains  at  700  1b.  pressure. 
Credit  is  given  to  Mr.  "Willis,  the  eldest  son  of  the  original 
"  greatest  organ  builder,"  for  the  ingenuity  shown  in  his 
production  of  the  high-pressure  water  engine,  but  it  will 
doubtless  be  news  to  many  to  see  it  stated  that  leathers 
are  useless  at  this  high  pressure,  and  that  common  packing 
glands  are  resorted  to.  We  feel  constrained  to  dwell  on 
this  point,  such  a  statement  indicating  a  want  of  experience 
in  hydraulic  power  work.  Packed  glands  will  cause 
sufficient  friction  to  stop  an  engine  working,  whereas 
leathers  do  not  increase  friction  even  at  many  tons  pressure 
per  square  inch.  The  advent  of  the  electric  motor  has 
given  a  new  phase  to  organ  blowing  by  the  employment 
of  centrifugal  fans  in  series  contained  in  a  square  box. 
This  apparatus  has  been  termed  a  "  Kinetic  "  blower,  and 
is  said  to  give  better  results  than  with  water  power  driving 
air  into  bellows,  as  in  the  former  air  at  various  pressures 
can  be  withdrawn  at  any  of  the  stages  in  the  fans,  and 
this  is  a  desirable  consideration  in  organ  blowing.  There 
are  a  large  number  of  half-tone  illustrations,  and  the 
pamphlet  is  embellished  with  an  excellent  three-colour  print 
of  the  author  from  a  painting  by  Professor  Von  Herkomer 
It  constitutes  an  interesting  record  of  the  lecture,  and  is 
well  worthy  of  perusal. 

"  Hydraulic  Power  Engineering ;   a  Practical  Manual  on 
the  Concentration   and  Transmission   of  Power  by 
Hydraulic    Machinery."      By    G.    Croydon  Marks. 
Second  Edition.    Enlarged.    London :   Crosby  Lock- 
wood  and  Son,  7,  Stationers'  Hall  Court,  E.C. 
This  edition  constitutes  an  enlargement  and  revision  upon 
its  predecessor,  although',  as  stated  in  the  preface,  the 
endeavour  has  been  to  condense  rather  than  to  expand. 
With  the  inclusion  of  some  examples  of  new  developments 
in  hydraulic  pressing  and  lifting  machinery,  the  author 
has  taken  the  opportunity  which  became  available  to  keep 
the  contents  fully  up  to  date.    The  book  is  undoubtedly 
one  of  the  leading  works  on  the  subject,  and  should  be 
in  the  hands  of  all  those  in  any  way  connected  with  this 
important  branch  of  engineering. 


Books  Received. 
"  Smoke  Abatement."    By  William  Nicholson.    London  : 
Charles  Griffin  and  Company  Limited,  Exeter  Street, 
Strand,  W.C. 

"  Transactions   of   the   North-East   Coast   Institution  of 

Engineer  Shipbuilders."    Vol.  XXL,  Parts  8  and  9. 

London  and  Newcastle-on-Tyne :    Andrew  Reid  and 

Company  Limited. 
"  Revue  de  l'lngenieur  et  Index  Technique."      Vol.  VI., 

No.  4.    July,  1905.    Published  by  Association  de  la 

Press  Technique,  Bruxelles  and  Paris. 
"  Proceedings   of  the   Incorporated   Municipal  Electrical 

Association,  1905."    Published  under  the  supervision 

of  the  Editing  Committee.    Price  3s.  6d. 
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SUCTION    PRODUCER    GAS    MOTOR  YACHT 
"  EMIL  CAPITAI  NE." 

The  gas  engine  iu  conjunction  with  a  suction  gas  producer, 
if  properly  designed,  is  the  most  economical  generator  of 
power — apart,  of  course,  from  natural  sources — which  the 
world  has  known.  The  consumption  of  fuel  with  such  a 
plant  is  as  low  as  lib.  of  anthracite  per  B.H.P.  per  hour. 
A  good  compound  condensing  steam  engine  uses  from  2  lb. 
to  51b.  per  B.H.P.  per  hour,  according  to  size  and  type. 
With  the  oil  engine  the  consumption  is  approximately 
1  pint  (1  lb.)  paraffin  per  B.H.P.  hour.  Anthracite  costs 
about  19s.  per  ton,  and  paraffin  about  125s.  for  the  same 


marine-work,  are  so  obvious  that  it  is  desirable  to  retain  it. 
These  considerations  led  Messrs.  Thornycroft  to  recognise 
the  great  future  there  is  for  the  suction  gas  producer  plant 
for  marine  work,  provided  it  could  be  satisfactorily  adapted 
to  the  conditions  of  service  afloat. 

A  paper  was  recently  read  before  the  Institute  of  Naval 
Architects  by  Messrs.  Thornycroft  upon  the  subject  of  gas 
motors,  and  shortly  following  this  they  found  that  the 
principle  had  been  very  thoroughly  thought  out  by  Heir 
Emil  Capitaine,  and  the  firm  became  intimately  interested 
in  the  practical  work  which  he  was  doing  in  this  connection. 
As  it  appeared  that  his  was  an  eminently  practical  and 
satisfactory  system,  arrangements  were  entered  into  to 


SUCTION  GAS  PLANT  AND  ENGINE  OF  THE   YACHT    "EMIL  CAPITAINE. 


quantity.  It  will,  therefore,  be  seen  that  the  respective 
costs  for  fuel  are — - 

Pence. 

For  the  oil  engine    6' 6 

For  the  average  good  steam  engine    3| 

For  the  producer  gas  plant    1 

Then,  again,  with  the  growing  use  of  the  spirit  and 
the  oil  motor  for  small  powers  it  seems  to  be  evident  that 
in  the  course  of  time  the  world  will  not  produce  sufficient 
oil  to  keep  pace  with  the  demand ;  or,  at  least,  the  price 
of  this  fuel  will  so  increase  as  to  make  the  use  of  the 
engine  employing  it  no  longer  sufficiently  remunerative. 
The  advantages,  however,  of  the  internal-combustion  motor 
for  many  purposes,  and  particularly  for  certain  classes  of 


take  over  the  sole  British  rights  in  his  suction  gas 
producer  plant,  Messrs.  William  Beardniore  and  Company 
Limited  sharing  the  rights  to  manufacture  the  larger 
types,  and  sizes  suitable  for  marine  work  are  now  being 
constructed. 

It  is  interesting  to  note  that  the  first  recorded  instance 
of  a  vessel  being  propelled  by  an  internal-combustion 
motor  was  the  auxiliary  yacht  Djezirely,  belonging  to  the 
Marquis  d'Nare  dAubais,  which,  in  the  early  sixties,  was 
fitted  with  a  Lenoir  engine.  The  engine  was  of  a  heavy 
type,  and  used  gas  as  its  fuel,  but  in  this  case  the  gas  was 
generated  on  shore  and  stored  under  pressure  in  cylinders 
or  tanks  aboard  the  vessel. 

The  introduction  of  the  explosion  motor  using  oil  or 
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spirit  as  fuel  followed,  and  it  is  only  in  recent  years  that 
the  importance  of  the  self-contained  gas  producer  plant  has 
been  realised. 

Herr  Emil  Capitaine  has  fitted  several  vessels  with  his 
gas  engines  and  producers,  with  which  he  has  achieved 
some  quite  remarkable  results  in  sheltered  waters  on  the 
Continent,  but  the  yacht  which  has  now  been  built  and 
engined  with  plant  constructed  by  Messrs.  Thornycroft  on 
the  Capitaine  system  is  the  first  vessel  of  its  kind  to  run 
in  the  open  sea.  The  yacht,  which,  out  of  compliment 
to  the  inventor  of  this  system  of  propulsion,  has  been 
christened  Emil  Capitaine,  is  built  as  a  sea-going  small 
motor  yacht,  and  is  fitted  with  permanent  cabin  accommo- 
dation. The  hull  is  built  of  galvanised  steel  plates,  and 
lias  a  length  of  60  ft.,   with  a  beam  of  10  ft.,   and  is 


The  Suction  Producer  Gas  Motor  Yacht  "  Emil  Capitaine." 


designed  on  the  Thornycroft  principle,  which  has  been 
adopted  in  many  of  their  boats,  whereby  a  broad  flat  stern 
is  obtained,  and  the  propeller  works  in  a  tunnel.  This 
ensures  great  steadiness  without  causing  the  stern  to 
settle  down  unduly  when  running  in  the  water,  and, 
further,  a  clear  and  unobstructed  flow  of  water  is  main- 
tained to  the  propeller. 

The  yacht  is  provided  with  two  saloons,  one  forward 
and  one  aft,  both  of  which  are  handsomely  lined  throughout 
with  polished  teak.  Lavatory  conveniences  are  arranged 
oft'  the  after  saloon.  The  boat  is  intended  primarily  as  a 
day  boat,  but  there  would  be  no  difficulty  in  arranging 
bunks  in  the  forward  saloon  for  sleeping  accommodation. 

A  neat  hand  winch  is  fitted  right  forward  for  manipu- 
lating the  cable.  In  the  after  part  of  the  boat  is  provided 
a  steel-lined  well,  with  automatic  draining  valves,  suitable 
for  carrying  luggage,  or  a  motor  car,  if  desired.  Alto- 
gether, this  vessel  should  prove  a  handsome,  comfortable, 
and  economical  cruising  yacht,  and  one  which  should  be 
able  1o  keep  the  sea  in  all  reasonable  weather. 

The  power  for  propulsion  is  derived  from  a  suction 
producer  gas  plant  in  conjunction  with  a  specially-designed 
gas  engine.  These  have  been  built  by  Messrs.  Thornycroft 
from  designs  and  on  the  principle  invented  by  Herr  Emil 
Capitaine.  The  engine  is  of  the  vertical  enclosed  type, 
having  four  cylinders,  each  8|  in.  diameter  by  11  in.  stroke, 
and,  running  at  300  revolutions  a  minute,  gives  about 
75  H. P.  on  the  brake. 

The  inlet  and  exhaust  valves  are  all  mechanically 
operated,  the  cam  shaft  being  placed  above  the  top  of 
the  cylinders  and  slightly  out  of  the  centre  line,  the  valves 
being  actuated  by  means  of  rocking  levers.  The  cam 
shaft  is  hollow,  and  carries  in  it  a  sliding  shaft,  which,  by 
means  of  radial  arms  projecting  through  slots  in  the  cam 
shaft,  operates  the  low-tension  ignition  strikers.  The 
longitudinal  motion  of  this  inside  shaft,  which  is  controlled 
by  the  governor  of  the  engine,  varies  the  time  of  ignition, 
advancing  it  as  the  speed  of  the  engine  increases.  Arrange- 
ment  is  provided  whereby  the  timing  of  the  magneto 


machine  is  simultaneously  varied  to  correspond  with  the 
point  of  ignition. 

The  engine  itself  is  controlled  by  means  of  a  throttle 
valve  in  the  induction  pipe,  connected  by  a  special  arrange- 
ment to  the  governor.  There  is  besides  provision  for 
completely  cutting  out  the  electrical  circuit  when  the  speed 
of  the  engine  exceeds  a  certain  limit. 

Half-compression  gear  is  provided  for  starting  the  engine, 
which  is  done  by  a  separate  6  H.P.  Thornycroft  motor 
through  the  medium  of  a  belt.  The  half-compression  cams 
are  automatically  thrown  out  of  action  by  means  of  an 
attachment  to  the  governor  when  the  engine  is  l mining 
at  normal  speed. 

A  centrifugal  pump,  driven  off  the  engine,  is  provided 
for  supplying  cooling  water  to  the  combustion  heads  and 
cylinder  jackets.  The  exhaust  is  also  water-jacketed,  and 
the  gases  are  discharged  up  a  funnel,  no  silencer  being 
required. 

A  reciprocating  oil  pump  of  special  design  is  provided 
for  forcing  oil  in  turn  to  all  bearings.  Special  provision 
is  made  to  facilitate  the  cleaning  of  the  cylinders,  valves, 
etc.,  and  a  peculiar  feature  of  the  engine  is  that  although 
the  combustion  heads  are  separate  from  the  cylinder 
barrels,  yet  the  explosive  strain  on  the  combustion  heads 
is  not  taken  by  the  connecting  bolts,  but  by  the  whole 
framework  of  the  engine. 

Doors  are  fitted  in  the  lower  part  of  the  engine  casing 
to  provide  access  to  bearings,  etc.  At  the  forward  end  of 
the  crank  shaft  is  a  pulley  for  driving  a  gas  drier  and  a 
centrifugal  pump,  for  pumping  the  heated  and  dirty  water 
from  the  gas  purifier. 

The  gas  producer  is  of  the  ordinary  cylindrical  shape. 
It  is  lined  with  firebrick,  and  has  three  charging  doors  in 
the  top,  which  deliver  into  a  conical  annual  hopper.  A 
firegrate  and  air  and  steam  inlets  are  provided  in  the 
lower  part,  as  usual.  The  general  design  of  the  producer 
can  be  seen  on  reference  to  the  illustration  below. 


Section  of  Suction  Gas  Producer  on  the  Yacht  "  Emil  Capitaine." 


In  the  upper  part  will  be  seen  a  tubular  steam  generator. 
This  supplies  the  steam,  which  is  subsequently  decomposed 
by  the  hot  fuel,  and  at  the  same  time  is  a  means  of  cooling 
the  gases  generated  in  the  producer  itself.  The  cooling 
tower  has  two  water  jets,  one  spraying  from  the  top,  the 
second  being  forced  up  from  the  bottom  by  means  of 
compressed  air. 

A  special  feature  of  the  gas  producing  plant  is  the 
arrangement  for  drying  and  purifying  the  gas  without 
using  any  solid  material  in  the  scrubber,  as  is  usual.  This 
is  seen  to  the  right  of  the  producer,  and  is  of  the  centrifugal 
type.  It  also  abstracts  any  tar  that  passes  the  cooler. 
The  hopper  of  the  producer  carries  enough  anthracite  for 
a  10  hours'  run  at  a  speed  of  about  10  to  12  miles  an 
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hour.  The  total  floor  space  occupied  by  the  engine  and 
producer  is  12  ft.  Gin.  by  9  ft.  A  in.,  and  the  height  in 
each  case  is  6  ft.  8  in. 

Wo  are  indebted  to  Messrs.  Thornycroft  and  Company 
Limited,  Chiswick,  for  the  general  description  and  photo- 
graphs of  this  interesting  plant. 


EXHIBIT  OF  ICE-MAKING  MACHINES  AND 
PUMPS  BY  THE  PULSOMETER  ENGINEER- 
ING COMPANY. 

A  stand  at  the  Naval  Exhibition,  Earl's  Court,  which  is 
attracting  a  great  deal  of  attention  is  that  of  the  Pulso- 
meter Engineering  Company  Limited,  of  London  and 
Reading.  It  is  situated  in  the  "  Imperial  Court,"  at  the 
foot  of  the  "  AVestern  Arcade."  Apart  from  the  value  of 
its  exhibits,  the  general  arrangement  is  worthy  of 
attention.  The  colour  scheme  is  two  shades  of  grey, 
enlivened  by  the  copper  pipes,  steel  rods,  touches  of 
vermilion,  and  blue  planished  steel — the  whole  producing 
a  very  tasteful  effect.  The  hand  rail  around  the  stand  is 
daily  coated  with  snow,  caused  by  cold  brine  being  circu- 
lated through  it  from  an  ice-making  machine,  driven  by 
electro-motor.  This  machine  is  called  the  "  Lapwing,"  and 
is  the  size  which  is  supplied  to  the  navy  for  the  warships  and 
cruisers ;  it  is  also  adapted  for  yachts  and  country  houses. 
It  is  a  self-contained  machine,  all  parts  being  mounted  on  one 
bed  plate.  The  motor  is  geared  by  means  of  a  compressed 
paper  pinion  and  cut  gear  wheel  to  the  crank  shaft  working 


The  Pulsometer  Engineering  Co.'s  Stand  at  the  Naval  Exhibition. 

the  compressor.  The  ammonia  compressor  is  of  wrought 
steel,  and  all  the  valves  in  connection  with  the  ammonia 
part  of  the  machine  are  of  this  material,  thus  preserving 
immunity  from  leaks  which  are  attendant  on  the  use  of 
cast  iron.  This  machine  is  capable  of  producing  200  lb. 
of  ice  in  24  hours  under  tropical  conditions.  Alongside 
the  machine  just  described  is  one  of  just  half  the  capacity — 
in  this  case  driven  by  petrol  motor  by  means  of  a  lincona 
belt.  It  is  of  the  simplest  possible  design,  and  eminently 
suitable  for  country  houses,  hospitals,  and  yachts.  This 
machine  can  be  adapted  for  belt  or  electro-motor  drive. 

On  the  other  side  of  the  "  Lapwing  "  machine  is  a  2  in. 
centrifugal  pump,  motor  driven.  The  pump  is  direct- 
coupled  to  the  motor  shaft  by  means  of  a  flanged  coupling. 
To  enable  this  pump  to  suit  the  lead  of  any  pipes,  it  is 
designed  to  swivel  on  its  joining  flange  to  any  angle.  It 
is  capable  of  delivering  70  gallons  per  minute  against  a 
head  of  35  ft.  To  the  left  of  this  is  a  working  simple 
Karoome "  pumping  engine,  vertical  type,  suitable  for 
feeding  a  1,000  H.P.  boiler.    The  pump  valves  are  of  the 


group  type,  of  small  diameter  and  small  lift,  made  from 
phosphor-bronze  drop  forgings.  The  water  piston  is  fitted 
with  vulcanite  piston  rings.  This  pump  is  capable  of 
delivering  1,800  gallons  of  water  at  200  lb.  pressure. 
Alongside  this  is  a  compound  "  Karoome "  pumping  engine, 
also  working.  This  has  the  same  pump  end  as  the  simple 
"  Karoome,"  but  with  compound  steam  cylinders.  It  will 
deliver  1,800  gallons  of  water  at  3001b.  pressure,  with  a 
very  low  steam  consumption.  Over  130  lb.  of  water  can 
be  put  into  the  boiler  for  every  pound  of  steam  used  by 
the  last-named  pump  when  feeding  against  150  lb.  per 
square  inch.  In  the  centre  of  the  stand  are  three  sizes 
of  the  marine  type  pulsometer.  These  are  adapted  for 
use  on  board  ship  for  pumping  ballast  or  bilges.  It  is  a 
very  handy  type  of  pump.  A  job  can  often  be  finished 
with  oue  of  these  whilst  the  necessary  tackle  to  fix  ordinary 
pumps  is  being  collected.  To  the  left  of  these  is  the 
"  Ship's  "  ice  machine,  such  as  supplied  to  ocean  steamers, 
mail  boats,  and  trawlers,  i  It  consists  of  a  single-acting 
vertical  ammonia  compressor,  worked  by  vertical  steam 
engine.  The  engine  and  compressor  are  on  one  bed  plate, 
and  coupled  together  by  means  of  a  crank  shaft,  with  four 
bearings.  The  machine  is  capable  of  making  two  tons  of 
ice  in  24  hours. 

The  "  Caryl "  donkey  pump  shown  is  very  simple,  and 
has  few  working  parts — ram,  valves  and  seats  of  gun 
metal,  and  flywheel  are  fitted  with  handle  for  pumping 
when  steam  is  down.  Close  by  is  the  ",  Deane "  steam 
pump  (horizontal).  It  is  suitable  for  boiler  feeding,  is 
positive  in  action,  and  will  start  at  any  point.  The  water 
end  is  gun-metal  lined,  and  fitted  with  gun-metal  valves 
and  seats,  the  latter  screwed  into  the  pump  casting.  This 
pump  is  capable  of  delivering  1,800  to  2,000  gallons  of 
water  per  hour,  against  200  lb.  boiler  pressure.  At  the 
rear  of  the  stand  is  the  "  Raplin  "  ice  machine.  This  is 
worked  by  hand,  the  cooling  effect  being  produced  by  the 
rapid  evaporation  caused  by  a  vacuum  pump.  Visitors 
can  have  ice  made  under  their  very  eyes.  The  cost  of 
upkeep  of  this  machine  is  extremely  low,  being  only  from 
one-twentieth  to  one-fifteenth  of  a  penny  per  freeze.  The 
firm  have  also  a  number  of  sirens,  whistles,  etc.,  suitable 
for  launches,  tugs,  cargo  boats,  liners,  and  factories. 
Visitors  to  the  Naval  Exhibition  should  not  fail  to  make 
an  inspection  of  this  stall. 


THE   "THUNDERBOLT"  STEAM-ENGINE 
GOVERNOR. 

Large  power  and  high-speed  steam  engines  have  neces- 
sitated the  introduction  of  powerful  quick  and  sure  acting- 
governors,  not  only  for  the  sake  of  economy,  but,  especially 
in  the  case  of  marine  engines,  for  safety.  The  momentum 
of  the  moving  parts  and  the  volume  of  steam  per  stroke 
of  the  large  engines  is  so  great  that,  should  the  load  be 
suddenly  thrown  off,  the  consequences  would  be  disastrous 
were  it  not  for  the  controlling  action  of  the  governor. 

The  "  Thunderbolt  "  governor,  manufactured  by  Messrs. 
the  Star  Manufacturing  Company,  North  Street,  Middles- 
brough, can  be  recommended  on  account  of  its  simplicity 
of  construction  and  working  and  its  reliability.  This 
governor  can  be  set  to  act  either  as  a  constant  speed 
regulator  or  to  immediately  shut  off  steam  in  the  event 
of  the  engine  racing,  or  in  combination  to  accomplish 
these  effects,  according  to  requirements. 

It  will  be  seen  from  the  illustrations  that  the  principle 
of  this  governor  consists  of  a  set  of  double-acting  air 
compressors  connected  to  a  throttling  cylinder  containing 
a  plunger,,  rod,  and  strong  spiral  springs  for  operating  the 
throttle  valve,  and  a  patent  automatic  adjustable  regulator. 
These  parts  are  arranged  and  fixed  together  as  shown  on 
figs.  2,  3,  and  4,  the  connection  between  the  compressors, 
throttling  cylinder,  and  regulator  being  made  by  a  No.  14 
solid-drawn  copper  pipe,  |  in.  bore. 
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The  action  of  the  governor  when  working  is  as  follows : 
The  air  compressors  force  air  along  the  h  in.  pipe  from 
B,,  fig.  1,  to  the  tee  piece  connection  B,,  fig.  i,  and  thence, 
as  shown,  to  the  quick-acting  cylinder  C  and  regulator  R, 
where  the  governing  air  pressure  is  controlled  by  the  action 


DUPLS/I  AIR 


The  Thunderbolt  Governor. 


of  the  valve  E3  closing  and  opening  automatically  port  E. 
Underneath  the  vertical  throttling  cylinder  (fig.  2)  is  fixed 
a  small  horizontal  cylinder  C,  containing  a  spring-  piston 
valve  U,  which  should  be  adjusted  by  the  gland  C,  being 
screwed  up  to  resist  greater  air  pressure  per  square  inch 
than  is  necessary  to  lift  and  hold  up  the  throttling  plunger 


The  Thunderbolt  Governor. 

and  rod  D,  D,.  The  patent  adjustable  regulator  R  is 
shown  in  fig.  3.  When  the  ship  is  pitching  the  air  outlet 
port  E  is  closed  by  the  valve  E3,  operated  by  the  pendulum 
Ei,  and  the  consequent  increase  in  the  air  pressure  over- 
comes the  valve  U,  and  forces  up  the  piston  D,,  thus 
closing  the  throttle  valve.    Similarly,  when  the  outlet  port 


E  is  opened,  the  air  pressure  is  reduced,  and  the  valve  U 
returns  to  its  forward  position,  which  allows  the  air  in 
cylinder  D  to  escape  through  holes  in  the  gland  C,  and 
the  throttle  valve  is  opened  by  the  piston  D,  being  forced 
down  by  the  spiral  spring.  This  action  anticipates  and 
prevents  racing  in  head  seas.  In  following  seas  the  valve 
E3  should  be  adjusted  by  the  thumb  screw  E5,  so  as  to 
partly  close  the  air  outlet  port  E,  and  the  gland  C,  of 
cylinder  C  should  be  screwed  out,  thus  making  the 
governor  act  as  a  stationary  or  standard  speed  governor, 
and  depending  on  the  speed  of  the  engines  for  its  action. 


TESTING    TWIST  DRILLS. 


The  sketches  show  a  very  simple  and  effective  device  for 
testing  the  accurate  grinding  of  twist  drills.  Although 
there  are  efficient  machines  on  the  market  for  grinding 
twist  drills,  it  is  sometimes  done  very  carelessly,  especially 
if  the  operator  is  a  young  boy,  which  is  generally  the  case. 
I  see  cases  nearly  every  day  where  work  is  scrapped 
through  the  inaccurate  grinding  of  drills,  although  the 
majority  of  them  are  provided  with  "  grinding  lines  "  to 
serve  as  a  guide  to  grind  them  centrally. 


n 


A  is  a  piece  of  mild  steel  about  18  in.  long,  l£in.  wide, 
and  \  thick,  bent  to  the  shape  shown  in  the  side  view. 
A  |  in.  clearance  hole  is  drilled  through  the  bottom  to 
receive  the  screw  B,  which  has  a  long  sharp  centre, .  turned 
on  the  top,  and  is  held  in  position  by  the  two  locknuts 
C  and  D.  The  drills  to  be  tested  after  grinding  are 
pivoted  on  the  centre  B,  which  rests  in  the  centre  hole 
in  the  tapered  end  of  the  drill.  The  two  extreme  cutting 
corners  of  the  business  end  of  the  drill  are  then  drawn 
across  the  bar  A,  which  is  rubbed  with  white  chalk.  If 
two  marks  are  made  the  same  as  E  and  F,  the  drill  is 
not  ground  correctly.  If  both  the  cutting  comers  follow 
in  exactly  the  same  line,  the  drill  is  ground  correctly. 
— American  Machinist. 


American  Blast  Furnaces. — The  American  Iron  and  Steel 
Association  reports  that  since  December  31st,  1904,  there  have 
been  added  to  the  active  blast  furnaces  of  the  United  States  one 
new  charcoal  and  seven  new  coke  furnaces,  with  a  total  annual 
capacity  of  926,500  tons  of  pig  iron,  of  which  29,000  tons  are 
charcoal  and  897,500  tons  coke.  During  the  first  six  months  of 
the  current  year  seven  furnaces  have  been  dismantled.  These 
consist  of  one  charcoal  furnace,  three  anthracite  coal  and  coke 
furnaces,  and  three  coke  furnaces,  with  a  total  annual  capacity 
of  178,000  tons.  Although  this  is  a  gain  in  furnaces  of 
but  one  stack,  it  is  a  gain  in  capacity  of  748,500 
tons.  No  allowance  is  here  made  for  furnaces  which 
have  been  re-built  or  re-constructed,  and  their  capacity 
increased,  since  the  commencement  of  the  present  year.  There 
are  also  ten  blast  furnaces  in  course  of  construction,  and  one 
revived  after  having  been  abandoned  for  some  years. 
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A  COMPARISON  OF  THE  PERFORMANCES 
OF  TURBINES  AND  RECIPROCATING 
ENGINES  IN  THE  MIDLAND  RAILWAY 
COMPANY'S  STEAMERS.* 

By  William  Gray. 

In  January,  1903,  the  Midland  Railway  Company  decided  to 
build  four  new  screw  steamers  for  their  Irish  and  Isle  of  Man 
services,  in  view  of  the  approaching  completion  of  their  new 
harbour  at  Heysham,  in  Morecambe  Bay,  Lancashire.  They 
entrusted  the  designing  of  these  steamers  to  my  partner,  Pro- 
fessor Biles,  and  myself.  The  method  of  propulsion  was 
naturally  one  that  came  up  for  discussion. 

The  only  vessels  fitted  with  the  Parsons  marine  turbine 
system  of  propulsion  at  that  time  were  two  small  passenger 
steamers,  trading  in  summer  on  the  smooth  waters  of  the  Clyde 
estuary.  As  compared  with  the  ordinary  Clyde  steamers,  the 
results  obtained  were  highly  satisfactory,  although  their 
manoeuvring  qualities  left  something  to  be  desired.  The  London, 
Chatham,  and  South-Eastern  Railway  Company  had  a  turbine 


fleet  with  reciprocating  engines  and  two  with  Parsons'  marine 
turbines. 

Three  of  the  vessels,  the  Antrim,  Donegal,  and  Londonderry, 
were  intended  for  the  Belfast  passenger  and  cargo  trade,  and  the 
Manxman  for  the  Isle  of  Man  summer  passenger  traffic,  although 
she  was  also  fitted  with  portable  cabins  for  taking  up  the"  Belfast 
trade  in  winter. 

The  principal  dimensions  of  the  three  former  vessels  are  as 
follow :  Length  on  the  water-line,  330ft. ;  moulded  breadth, 
42  ft.;  moulded  depth,  25  ft.  6  in.  The  Manxman  is  similar  in 
form  and  of  the  same  length  and  depth,  but  the  moulded  breadth 
is  43  ft. 

The  boiler  installation  in  all  the  vessels  consists  of  two  double- 
ended  and  one  single-ended  boiler,  the  principal  dimensions  of 
which  are  given  in  parallel  columns:  — 

Double-ended.  Single-coded. 

Number    2  1 

Length    22  ft.  lift.  6  in. 

Diameter   15  ft.  7  in. 

Number  of  furnaces  (total)  12  3 

Heating  surface  in  each  ship  12,500  sq.  ft. 

Grate  area    400  sq.  ft. 
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steamer  under  construction,  but  it  was  necessary  to  place  the 
contracts  for  the  Midland  steamers  before  the  former  was  tried. 


Fm.  2. 


After  careful  consideration  of  the  data  available,  the  Midland 
Railway  Company  decided  to  fit  two  of  the  vessels  of  their  new 

*  Read  at  the  Summer  Meetings  of  the  Forty-sixth  Session  of  the  Institution 
of  Naval  Architects,  20th  July,  1905. 


The  working  pressure  in  the  Antrim,  Donegal,  and  Manxman 
is  200  lb.  per  square  inch,  and  in  the  Londonderry  150  lb.  per 
square  inch. 

Forced  draught  on  the  closed  stokehold  system  is  fitted  in  all 
the  vessels.  The  fans  for  this  purpose  are  driven  by  electric 
motors  in  the  Antrim  and  Donegal,  and  in  the  Londonderry  and 
Manxman  they  are  driven  by  steam  engines. 

The  engines  of  the  Antrim  and  Donegal  differ  only  in  detail. 
They  consist  of  two  sets  of  the  four-cylinder  triple-expansion 
type,  each  driving  a  three-bladed  propeller.  The  cylinders  are 
23  in.,  36  in.,  and  two  of  42  in.,  by  30  in.  stroke. 

The  auxiliary  machinery  in  all  the  steamers  is  of  the  most 
modern  type,  and  as  the  pumps  are  driven  independently  a 
better  comparison  is  afforded  of  the  performances  of  the  pro- 
pelling machinery. 

The  arrangement  of  the  turbines  in  the  Londonderry  and 
Manxman  differs  only  in  detail,  but  the  turbines  in  the  Manx- 
man are  larger,  as  they  were  designed  for  25  per  cent  more  power 
than  the  Londonderry.  The  Manxman  is  also  fitted  with 
Parsons'  vacuum  augmentor  (fig.  2).  In  each  vessel  there  are 
three  turbines,  one  high  pressure  and  two  low  pressure.  With 
the  latter  are  incorporated  the  reversing  turbines  that  work  in 
vacuo  when  not  in  use.  Each  of  the  three  turbines  drives  a 
separate  shaft  and  a  three-bladed  propeller.  The  low-pressure 
turbines  are  on  the  outer  shafts  and  the  high-pressure  turbine  on 
the  centre  shaft.  All  the  turbines  in  both  ships  were  made  by 
Messrs.  Parsons'  Marine  Steam  Turbine  Company. 
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The  propellers  of  the  Antrim  and  Donegal  are  three-bladed, 
the  Antrim's  being  built  and  the  Donegal's  solid.  The  Antrim's 
is  a  little  smaller  in  diameter  and  coarser  in  pitch. 

The  propellers  of  the  Manxman  are  as  follow:  Centre..  6ft. 
2  in.  diameter,  oft.  7  in.  pitch;  side,  5  ft.  7  in.  diameter,  5  ft. 
pitch .  The  Londonderry's  are  all  the  same,  5  ft.  diameter,  4  ft. 
6  in.  pitch. 

The  accompanying  illustrations  (figs.  1,  3,  4,  and  5)  show  the 
arrangement  of  the  reciprocating  engines  and  the  turbines. 

The  conditions  of  the  contract  were  that  each  vessel  was  to 
maintain  a  speed  of  20  knots  per  hour  for  six  continuous  hours 
with  the  double-ended  boilers  only  under  steam  and  300  tons 
dead  weight  on  board. 

TABLE  B. 


Antrim 
(Recipro- 
cating 
engines). 

Donegal 
(Recipro- 
cating 
engines). 

London- 
derry 
(Turbines). 

Manxman 
(Tur- 
bines). 

77 

SI 

90 

68 

36-7 

37-2, 

30-1 

39-6 

Hours  at  full  speed  jier  passage  . 

578 

6-07 

581 

5-35 

Hours  at  full  speed,  percentage  of 

85-5 

87-7 

857 

79-5 

Reciprocating 
engine. 


No.  of  trip9   

Average  coal  per  trip  (tons). 
Average  speed  in  knots  


No.  of  trips   

Average  coal  per  trip  (tons). 
Average  speed  in  knots  


No.  of  trips   

Average  coal  per  trip  (tone) . 
Average  speed  in  knots  


Antrim. 

48 

35-o 
197 


Turbine. 

Londonderry. 
48 

35-3 

19-5 


Donegal. 
42 

3(5-0 

19-2 


Antrim. 

29 

38'6 
19-5 


No.  of  trips   

Average  coal  per  trip  (tons). 
Average  speed  in  knots  


Donegal. 

39 

387 
19'3 


Londoudeny. 

42 

36-9 

19-  8 

Manxman. 

29 

38-6 

20-  3 


Manxman. 

39 

40-2 
20-3 


The  results  of  the  official  trials  were  as  follows  : — 
Antrim.  Londonderry. 
Speed  in  knots    20"6  21'6 

With  all  the  boilers  in  use  the  results  were  : — 

Antrim.  Londonderry. 
Speed  in  knots    21  "86  22-36 


Manxman. 

22-65 


Manxman 
23-12 


The  amount  of  water  consumed  was  measured  during  the 
progressive  trials  by  counting  the  strokes  of  the  feed  pumps,  and 
the  comparative  results  are  given  in  the  following  table:  — 


Gallons  of  Water  Consumed  per  Hour. 


Speed  in 
knots. 
14 
17 

20 
22 
23 


Antrim  and 
Donegal. 
4,500 
6,700 
9,700 


Londonderry. 
4,500 
6,100 
8,900 
13,600  . 


Manxman. 

4,500 

5,800 

8,300 
12,500 
17,300 


TABLE  B. 

Showing    Results    obtained    by    Steamers    Steamers  running 
simultaneously,  but  in  opposite  directions. 


These  figures  throw  some  light  on  the  relative  economy,  not 
only  of  the  two  systems  of  propulsion  at  various  speeds,  but  on 
the  different  arrangements  in  the  two  turbine  steamers  them- 
selves. They  show  that  from  14  knots  to  20  knots  the  turbine 
is  more  economical. 

Tho  maximum  difference  occurs  between  19  and  20  knots, 
which  is  the  working  speed  of  the  vessels  on  service.    In  the  case 


of  the  Londonderry  the  decrease  in  water  consumption  amounted 
to  8  per  cent,  and  in  the  case  of  the  Manxman  to  14  per  cent,  as 
compared  with  the  Antrim  and  Donegal. 

The  service  to  and  from  Heysham  and  Belfast  was  opened  on 
1st  September,  1904,  and  since  that  date  there  has  been  one 
vessel  plying  each  way  every  night  except  Sunday.  Since  1st 
May,  1905,  the  Manxman  has  been  employed  exclusively  on  the 
Isle  of  Man  route,  and  the  results,  being  obtained  under  different 
conditions,  are  not  included  in  the  comparisons. 

Through  the  courtesy  of  the  officials  of  the  Midland  Railway 
Company,  the  log  books  of  the  four  steamers  have  been  placed 
at  my  disposal,  and  it  is,  therefore,  possible  to  make  some  com- 
parisons that  may  be  of  interest  to  those  connected  with  ships. 
As  the  question  under  consideration  is  reciprocating  engines 
versus  turbines,  those  occasions  when  the  Antrim  and  Donegal 
were  running  together  have  been  omitted.  The  Londonderry 
and  the  Manxman  have  never  been  running  together  on  this 
service. 

An  accident  to  the  high-pressure  turbine  of  the  Londonderry 
that  happened  early  in  the  month  of  November  interrupts  1lic 
records  of  that  steamer  for  three  months.  The  cause  of  the 
accident  has  never  been  definitely  ascertained,  but  everyone  is 


Via.  3. 

agreed  that  no  fault  can  be  attributed  to  the  turbine  as  a  means 
of  propulsion.  The  dummy  rings  on  the  casing  and  drum  were 
allowed  to  come  into  contact,  and  one-half  of  them  were  des- 
troyed, but  the  circumstances  were  rather  peculiar,  and  not 
likely  to  occur  in  normal  conditions  of  working. 

The  amount  of  coal  consumed  in  port  varies  according  to 
circumstances,  and  as  it  does  not  materially  affect  the  matter 
under  discussion,  it  has  been  excluded  from  Table  A.  It 
amounts  approximately  to  about  8  tons  per  steamer  per  single 
trip. 

The  table  treats  the  matter  from  a  purely  commercial  stand- 
point— that  is  to  say,  it  ignores  the  differences  of  speed  and 
coal  consumption  due  to  the  relative  weights  of  turbines  and 
reciprocating  engines,  and  only  deals  with  the  items  that 
exclusively  interest  the  shipowner.  It  gives  the  amount  of  coal 
that  each"  vessel  consumed  on  a  given  number  of  trips.  In  all 
four  steamers  the  three  boilers  have  been  in  use,  and  all  have 
been  working  with  the  same  moderate  air  pressure  in  the  stoke- 
holds. The  results,  therefore,  represent  the  amount  of  coal  con- 
sumed under  easy  steaming  in  all  circumstances. 
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Table  B  shows  the  results  obtained  from  each  pair  of  steamers 
running  simultaneously,  but  in  opposite  directions. 

The  speeds  obtained  on  the  trial  trips  have  been  already  dealt 
with,  but,  valuable  as  these  results  are,  the  conditions  in  which 
trial  trips  are  conducted  are  more  or  less  artificial,  and  ship- 
owners are  justified  in  not  taking  them  as  final  guides  on  the 
subject. 

The  logs  have  been  very  carefully  examined,  and,  neglecting 
those  runs  where  full  speed  was  not  maintained  for  the  whole 
time  that  the  vessels  were  in  the  open  sea,  the  results  are  shown 
in  Table  B 

These  results  point  to  a  marked  decrease  in  the  coal  con- 
sumption of  the  Manxman,  as  compared  with  the  Antrim  and 
Donegal.  The  Manxman  did  20'3  knots  for  the  same  coal  con- 
sumption that  the  Antrim  had  at  19'5  knots.  A  similar  com- 
parison of  the  Manxman  with  the  Donegal  gives  nearly  the  same 
result. 

The  performances  of  the  Londonderry  are  nearly  as  efficient 
as  those  of  the  Antrim,  but  they  are  better  than  those  of  the 
Donegal. 

They  also  indicate  that  the  Manxman,  with  higher  steam 
pressure,  a  smaller  number  of  revolutions,  and  larger  propellers, 
has  done  better  than  the  Londonderry. 

A  further  economy  in  the  turbine  steamers  is  effected  in  the 
amount  of  oil  used  for  lubrication.  The  log  shows  that  this 
amounts  in  both  steamers  to  five  gallons  per  single  trip.  This, 
again,  permits  of  a  further  economy  in  the  reduction  of  the 
engine-room  staff  from  four  greasers  to  two. 

Speaking  generally,  therefore,  the  performances  of  the  turbine 
steamers,  especially  the  Manxman,  have  been  greatly  superior 
to  those  of  the  steamers  fitted  with  reciprocating  engines. 


Fio.  4. 


It  is  not  possible  to  make  a  quantitative  analysis  of  the  cost  of 
upkeep,  but  so  far  the  turbines  have  cost  practically  nothing 
(excepting  the  cost  of  repairs  due  to  the  accident  to  the 
Londonderry),  and  they  require  very  little  attention  compared 
with  what  is  necessary  in  the  very  best  running  engines  of  the 
reciprocating  type. 

There  can  be  no  doubt  that  one  great  benefit  from  the  use 
of  turbines  is  the  elimination  of  the  vibration  inseparable  from 
the  use  of  reciprocating  engines  in  Channel  steamers.  The 
engines  in  the  Antrim  and  Donegal  were  most  carefully 
balanced,  and  the  vibration  at  the  service  speed  is  almost 
imperceptible.    The  almost  unanimous  testimony,  however,  of 


those  who  have  travelled  in  the  vessels,  is  that  the  turbine 
steamers  are  steadier. 

The  only  real  inferiority  in  the  Londonderry  and  Manxman  is 
the  difficulty  of  manoeuvring  from  rest  in  narrow  waters.  In 
this  respect  they  compare  unfavourably  with  the  Antrim  and 
Donegal.  No  doubt  with  further  experience  those  in  charge  will 
become  more  expert  in  working  with  the  small  screws,  but  for 
turning  from  rest  there  is  smaller  power  in  the  side  propellers. 
Experiments  were  made  at  the  trial  trips  that  showed  the 
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turbine  steamers  going  full  speed  could  be  brought  to  rest  in 
about  a  minute  and  a  half.  This  is  a  good  result,  but  actual 
experience  has  shown  the  relative  inadequacy  of  the  backing 
power  starting  from  rest.  There  is  no  good  reason  why  sufficient 
backing  power  cannot  be  obtained  with  small  screws  if  the 
reversing  turbines  are  made  powerful  enough. 

Having  dealt  with  the  question  of  speed  and  coal  consumption 
there  remain  three  other  points  in  connection  with  the  design, 
viz.,  sjjace  occupied,  weight,  and  cost. 

The  turbines  occupied  so  much  floor  space  than  the  recipro- 
cating engines  that  the  electric  plant  had  to  be  put  in  the 
tunnel 

Space  may  be  saved  on  the  upper  decks,  but  this  is  not  an 
unmixed  advantage,  as  it  was  effected  by  reducing  the  light  and 
air  space  to  the  turbine  room.  By  our  tonnage  laws,  as  at 
present,  the  actual  volume  of  the  light  and  air  space  is  included 
in  the  gross  tonnage,  but  one  and  three-quarter  times  the  actual 
volume  may  be  deducted  in  arriving  at  the  net  tonnage.  The 
effect  of  decreasing  the  light  and  air  space  to  the  turbine  room 
involved  an  increase  in  the  net  tonnage  of  nearly  50  tons. 

Gross  tonnage.  Net  tonnage. 

Antrim   2,100    603 

Londonderry    2,086    651 

In  the  case  of  vessels  trading  between  ports  where  tonnage 
dues  are  heavy,  this  is  a  matter  of  great  importance,  and  may 
balance  thfi  commercial  gains  in  oil  and  fuel.  In  such  cases 
the  gain  in  space  cannot  be  used  with  advantage. 

The  saving  of  weight  in  the  turbine  steamers  is  considerable. 
In  the  hull  the  weights  involved,  viz.,  engine  seat,  tunnel  stools, 
boss  frames,  and  plating,  etc.,  are  reduced  by  30  tons.  Against 
this  the  buoyancy  of  the  bosses  is  29  tons  less  in  the  turbine  than 
in  the  other  steamers,  so  that  from  the  draught  point  of  view 
the  saving  in  hull  is  neutralised  by  the  loss  of  displacement. 

The  weight  of  engines,  shafting,  and  propellers  in  the  Antrim 
and  Donegal  was  280  tons.  The  weight  of  the  corresponding 
items  in  the  Manxman  was  195  tons,  so  that  the  total  weight  to 
be  propelled  is  about  115  tons  less,  a  difference  of  nearly  6  per 
cent  on  the  light  weight  of  the  steamer. 

The  difference  of  the  initial  cost  of  the  turbines  as  compared 
with  engines  is  not  great.       Comparing  the  Antrim  and  the 
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Londonderry  it  amounted  to  1£  per  cent  of  the  total  cost  of 
hull  and  machinery. 

In  other  words;  for  a  speed  of  19'5  knots,  the  Antrim  requires 
38'6  tons  of  coal  and  the  Manxman  35  0  tons,  a  saving  of 
9  3  per  cent.  The  Donegal,  for  a  speed  of  19'3  knots,  requires 
38  7  tons  and  the  Manxman  35'4  tons,  a  saving  of  8'5  per  cent. 


TRADE  NOTES. 


New  Draughtsmen's  Appliances. — We  have  received 
particulars  of  two  new  useful  tools  for  draughtsmen,  known  as 
Becks'  Radius  Curve  and  Becks'  Centre  Finder.  The  former  is 
not  the  usual  "  French  curve,"  but  is  composed  of  curves  of 
definitely-stated  radii,  the  commencement  and  end  of  each  being 
distinctly  shown.  The  centre  finder  is  an  ordinary  60  deg.  by 
30  deg.  set-square  with  a  slot  let  in.  By  placing  two  small 
circles  on  the  square  tangentially  upon  an  arc  of  a  circle,  a  line 
drawn  along  one  edge  of  the  slot  will  pass  through  the  centre, 
and  by  repeating  the  operation  from  a  different  position  the 
intersection  of  the  two  lines  will  give  the  point  required.  These 
instruments  may  be  obtained  from  the  proprietor,  Mr.  G.  A. 
Becks,  11,  Kiugsmead  Road,  Tulse  Hill  Park,  London,  S.W. 

Messes.  W.  F.  Stanley  and  Company  Limited  have  taken 
No.  286,  High  Holborn,  W.C.,  abutting  their  Great  Turnstile 
Works,  for  the  purpose  of  extending  their  accommodation,  and 
have  therefore  transferred  their  show  rooms  and  sale  branch 
of  surveying,  drawing,  mathematical,  and  optical  instruments  to 
that  address. 

The  Electrical  Company  Limited,  162,  Shaftesbury 
Avenue,  London,  W.C.,  send  circular  of  their  specialty  in 
improved  patent  suspension  chain.  Tliis  is  made  in  three  sizes, 
and  is  serviceable  in  carrying  Nernst  and  other  lamp  fittings, 
as  a  flexible  cable  can  be  neatly  rove  through  it. 

Messrs.  W.  B.  Haigh  and  Company  Limited,  Plane  Street, 
Oldham.  This  well-known  firm  are  makers  of  McDougall's 
improved  steam  trap,  steam  driers,  feed-water  purifiers,  and 
steam  accessories  generally.  The  Haigh  and  Sugden's  steam 
trap  works  on  the  expansion  principle,  and  is  especially  suited 
for  high  pressures.  The  firm  includes  feed-water  filters,  steam 
separators,  and  refrigerating  and  ice-making  machines  amongst 
their  manufactures. 


LAUNCHES  AND  TRIAL  TRIPS. 


Ben  Vrackie. — Messrs.  Russell  and  Company,  Port  Glas- 
gow, launched  on  August  29th  a  cargo  steamer  designed  to  carry 
6,600  tons  on  Board  of  Trade  summer  freeboard.  The  new 
vessel,  which  has  been  built  to  the  order  of  Messrs.  Watson 
Brothers,  Glasgow,  is  of  the  following  dimensions:  Length, 
345  ft.  :  breadth,  49  ft.  9  in. ;  depth,  28  ft.  5  in.  Triple-expan- 
sion engines,  having  cylinders  25  in.,  41  in.,  and  67  in.  diameter, 
and  a  stroke  of  48  in.,  will  be  supplied  by  Messrs.  J.  G.  Kincaid 
and  Company,  Greenock.    The  vessel  was  named  Ben  Vrackie. 

Lestris- — The  steamship  Lestris  was  launched  by  Swan, 
Hunter,  and  Wigham  Richardson  Limited  on  August  31st.  This 
steamer  has  been  built  to  the  order  of  the  Cork  Steamship  Com- 
pany Limited,  of  Cork,  for  their  trade  between  Liverpool  and 
Dutch  and  Belgian  ports.  The  steamer  is  260  ft.  in  length  by 
34^  ft.  beam,  and  will  have  accommodation  for  a  limited  number 
of  passengers.  She  is  being  built  to  attain  the  highest  class  in 
Lloyd's  Register.  The  engines  and  boilers  are  also  being  con- 
structed by  Swan,  Hunter,  and  Wigham  Richardson  at  their 
Neptune  Works,  and  the  former  are  of  the  triple-expansion  type. 

Apollo. — This  steel  screw  steamer  left  Hartlepool  for  a  trial 
trip  in  Hartlepool  Bay  on  Sept.  2nd,  and  after  adjusting  compasses 
had  satisfactory  runs  over  the  measured  mile,  averaging  a  speed 
of  12f  knots.  The  vessel  has  been  built  by  Messrs.  Furness, 
Withy,  and  Company  Limited,  Hartlepool,  for  Messrs.  Harris 
nnd  Dixon  Limited,  of  London.  She  is  over  350  ft.  in  length, 
and  takes  Lloyd's  highest  class.  The  machinery,  supplied  by 
Messrs.  Richardson,  Westgarth,  and  Company  Limited,  Hartle- 
pool, ran  smoothly  throughout  the  trial.  The  sizes  of  cylinders 
are  24  in.,  39  in.,  65  in.,  by  45  in.,  with  two  boilers  16  ft.  by  10  ft. 
9  in.  long,  1801b.  working  pressure. 

Elleray. — The  steel  screw  collier  Elleray,  built  by  the  Blyth 
Shipbuilding  Company  Limited,  of  Blyth,  to  the  order  of  Messrs. 
Sharp  and  Company,  'Newcastle,  was  taken  to  sea  on  September 
2nd  for  trial.  The  Elleray  measures  239  ft.  by  33  ft.  6 in.  by 
17  ft.  3  in.,  and  has  been  built  to  Lloyd's  highest  class.  Triple- 
expansion  engines  with  large  boiler  have  been  fitted  by  Messrs. 
the  North-Eastern  Marine  Engineering  Company  Limited,  of 
Wallsend,  the  cylinders  being  19,  31,  and  51  by  36  in.  stroke. 
The  trip  passed  off  in  every  way  satisfactory  to  all  concerned,  a 
good  speed  being  obtained  on  the  several  runs  over  the  measured 
mile. 


Africa- — The  handsome  passenger  and  general  cargo  steamer 
Africa,  built  by  Sir  Raylton  Dixon  and  Company  Limited,  of 
Middlesbrough,  and  engined  by  the  North-Eastern  Marine 
Engineering  Company  Limited,  Wallsend,  to  the  order  of  the 
Empreza  Nacional,  Lisbon,  was  taken  to  sea  off  the  Tyne  on 
September  1st,  and  performed  very  satisfactorily  in  an  exhaustive 
series  of  runs  on  the  measured  mile.  Her  average  speed  was  15 
knots,  but  on  more  than  one  spin  she  did  15^  knots,  everything 
below  working  smoothly  and  well.  The  Africa  is  the  latest 
addition  to  the  important  fleet  owned  by  Empreza  Nacional, 
and  will  run  between  Lisbon  and  the  east  and  west  coasts  of 
South  Africa.  The  design  of  the  steamer  manifests  a  judicious 
combination  of  the  useful  and  the  ornamental,  and  the  internal 
arrangements  are  such  as  to  specially  adapt  her  for  the  trade  in 
which  she  is  to  be  engaged.  The  vessel  is  440  ft.  in  length, 
51  ft.  in  breadth,  and  30  ft.  in  depth,  and  has  a  cargo-carrying 
capacity  of  6,000  tons.  Amidships  there  is  provision  for  one 
hundred  first-class  passengers.  There  are  large  shelter  and 
promenade  decks  extending  about  150  ft.,  and  the  dining  and 
music  saloons  on  the  spar  deck  are  of  a  very  substantial  kind. 
The  third-class  passengers  are  accommodated  in  the  fore  part  of 
the  vessel,  where  provision  is  made  for  400  persons.  The  Africa 
possesses  all  the  requirements  for  Government  service,  and  is 
capable  of  carrying  a  thousand  troops.  The  Africa  is  propelled 
by  two  sets  of  triple-expansion  engines  of  5,000  horse  power,  the 
cylinders  being  23Jin.,  39  in.,  64  in.,  by  45  in.  stroke.  Steam 
is  supplied  by  four  single-ended  boilers.  A  complete  instal- 
lation of  electric  lighting  was  carried  out  by  Messrs.  Allen,  of 
Bedford,  and  Messrs.  Bow  and  McLachlan,  of  Paisley,  were  the 
contractors  for  the  steering  gear,  which  is  of  the  telemotor  type. 

Benavon. — -A  large  steamer  for  the  well-known  Ben  Line 
of  Messrs.  William  Thomson  and  Company,  of  Leith,  was 
launched  from  the  yard  of  Messrs.  Bartram  and  Sons,  Sunder- 
land, on  September  1st.  The  vessel  is  the  sixth  the  builders 
have  constructed  for  this  firm.  The  dimensions  are:  Length, 
385  ft,  ;  breadth,  46  ft, ;  and  depth,  26  ft.  5  in.  She  has  been 
built  to  take  Lloyd's  highest  class.  The  engines  will  be  supplied 
by  Messrs.  John  Dickinson  and  Sons  Limited,  of  Sunderland, 
the  cylinders  being  25  in.,  42  in.,  68  in.,,  by  48  in.  stroke,  with 
large  boilers  working  at  180  lb.  pressure.  The  vessel  was  named 
Benavon. 

Bildon- — Messrs.  Alex.  Stephen  and  Sons  Limited  launched 
on  September  4th  from  their  yard  at  Linthouse  a  steel  screw 
steamer,  built  to  the  order  of  Messrs.  George  Gibson  and 
Company,  Leith.  Her  dimensions  are:  Length,  270  ft.; 
breadth,  34ft.;  depth,  18ft.  Sin.  The  vessel  is  fitted  with  all 
the  usual  modern  conveniences — electric  light,  electric  bells, 
steam  heating,  steam  steering  gear,  steam  winches,  and  steam 
windlass.  The  machinery  consists  of  triple-expansion  engines 
with  cylinders  22  in.,  36  in.,  and  59  in.,  by  42  in.  stroke,  and  two 
large  boilers  of  180  lb.  working  pressure.  The  cargo  gear  is 
very  heavy  and  of  most  modern  design,  to  deal  with  loads  up  to 
25  tons  in  weight,  the  hatches  being  made  proportionately 
large,  and  all  the  fittings  of  a  most  substantial  nature.  Part 
of  the  bridge  and  the  deck  house  above  have  been  fitted  with 
comfortable  state  rooms,  saloons,  etc.,  for  a  number  of  first- 
class  passengers,  the  rest  of  the  bridge  being  bulkheaded  off 
and  fitted  for  50  emigrants.  The  poop  and  a  portion  amidships 
are  arranged  for  the  carriage  of  horses,  while  the  forecastle 
is  reserved  for  the  crew,  with  second-class  accommodation  below. 
After  the  launch  the  vessel  proceeded  to  the  berth  at  which  she 
will  receive  her  engines  and  boilers,  which  have  been  constructed 
by  Messrs.  Stephen,  and  are  expected  to  indicate  about  1,800 
horse  power.  When  completed  the  vessel  will  form  a  useful 
addition  to  Messrs.  Gibson's  fleet.  She  is  intended  for  use  in 
connection  with  their  various  old-established  regular  lines, 
for  passengers  and  goods,  between  the  Continent  and  Scotland, 
but  more  especially  between  Antwerp  and  Grangemouth,  for 
which  trade  she  has  been  carefully  designed. 

Hjortholm. — The  new  steel  screw  steamer  Hjortholm,  built 
by  Messrs.  Wood,  Skinner,  and  Company  Limited,  of  Bill 
Quay-on-Tyne,  to  the  order  of  Dampskibsseiskab  Steam,  con- 
trolled by  Messrs.  Johnson  and  Jesperson,  of  Copenhagen,  left 
the  Tyne  for  her  official  trial  trip  on  September  4th.  The 
propelling  machinery,  which  has  been  constructed  at  the 
Northumberland  Engine  Works,  Wallsend,  of  Messrs.  the  North- 
Eastern  Marine  Engineering  Company  Limited,  consists  of  a  set 
of  their  latest  type  of  tri-compound  screw  engines,  having 
cylinders  19  in.,  31  in.,  and  51  in.,  by  36  in.  stroke,  steam  being 
supplied  by  two  large  steam  boilers,  working  at  a  pressure  of 
170  lb.  per  square  inch.  On  the  run  over  the  measured  mile 
off  the  Tyne  the  machinery  worked  without  the  slightest  hitch, 
and  gave  every  satisfaction  to  all  concerned,  the  speed  being 
very  satisfactory. 

Craigvar  • — Messrs.  David  and  William  Henderson  and  Com- 
pany Limited,  Partick,  launched  on  Sept.  4th  a  steel  screw  steamer 
of  the  following  dimensions:  Length,  380ft.;  breadth,  50ft.; 
depth  moulded,  28  ft.  8  in.,  which  they  have  constructed  to  the 
order  of  Messrs.  Biggart  and  Fulton,  Glasgow.  The  vessel 
has  been  built  to  class  100  Al  in  Lloyd's  Registry  three-deck 
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rule,  will  have  a  gross  tonnage  of  about  4,500  tons, 
and  will  carry  a  large  dead  weight  on  a  light  draught. 
She  has  poop,  bridge,  and  forecastle,  accommodation  for  the 
crew  being  provided  in  the  latter,  whilst  on  the  bridge  deck 
are  the  captain's,  officers',  and  engineers'  rooms,  spare  rooms, 
and  saloon.  A  full  equipment  of  powerful  winches,  derricks, 
and  gear  is  provided  for  the  rapid  handling  of  the  cargo.  The 
machinery,  which  has  been  constructed  by  the  builders,  consists 
of  a  set  of  triple-expansion  engines,  having  cylinders  of  25  in., 
41  in.,  and  67  in.  diameter,  with  a  stroke  of  48  in.,  and  three 
single-ended  boilers,  working  at  a  pressure  of  180  lb.  per  square 
inch.  The  vessel  and  her  machinery  have  been  constructed 
under  the  supervision  of  Messrs.  Douglas  and  Younger,  con- 
sulting engineers,  London.    The  vessel  was  named  Craigvar. 

Domira- — On  September  6th  the  handsome  steel  screw 
steamer  Domira,  built  by  Messrs.  Wm.  Gray  and  Company 
Limited,  West  Hartlepool,  for  Messrs.  Maclay  and  Mclntrye, 
of  Glasgow,  had  her  trial  trip.  The  vessel  has  been  built  to 
Lloyd's  highest  class,  and  is  of  the  following  dimensions : 
Length  over  all,  342  ft.;  breadth,  47  ft.  6  in. ;  and  depth, 
24  ft.  9  in.  She  has  long  bridge,  poop,  and  top-gallant  fore- 
castle. The  saloon,  state  rooms,  captain's,  officers',  and 
engineers'  rooms,  etc.,  are  fitted  up  in  houses  on  the  bridge  deck, 
and  the  crew's  berths  in  the  forecastle,  and  the  vessel  is  fitted  with 
all  the  requirements  of  a  first-class  cargo  vessel.  Triple- 
expansion  engines  have  been  supplied  from  the  Central  Marine 
Engine  Works  of  the  builders,  having  cylinders  24  in.,  38  in., 
and  64  in.  diameter,  with  a  piston  stroke  of  42  in.,  and  two 
large  steel  boilers  adapted  for  a  working  pressure  of  180  lb.  per 
square  inch.  A  speed  of  12  knots  was  maintained,  everything 
in  both  ship  and  engine  departments  giving  entire  satisfaction. 

Santa  Cruz. — The  steamship  Santa  Cruz,  which  has  been 
built  at  the  Wallsend  Shipyard  of  Swan,  Hunter,  and  Wigham 
Richardson  Limited,  to  the  order  of  the  Hamburg-Sudameri- 
kansche  Dampfschiffahrts-Gesellschaft,  was  taken  out  to  sea  on 
September  5th  for  her  trial  trip.  She  is  of  the  following  leading 
dimensions,  viz.:  Length  over  all,  405  ft.;  beam,  50  ft.  3  in.; 
depth  moulded,  31ft.;  and  has  been  specially  designed  for 
the  owners'  trade  to  South  America.  The  engines  have  been 
supplied  by  the  Wallsend  Slipway  and  Engineering  Co.  Ltd., 
and  consist  of  a  set  of  triple-expansion  engines,  having 
cylinders  25Jin.,  43  in.,  and  74  in.,  by  48  in.  stroke,  steam  being 
supplied  by  three  large  single-ended  boilers  working  at  200  lb. 
pressure.  The  vessel  and  her  machinery  have  been  built  to 
take  the  highest  class  at  the  Germanischer  Lloyd.  On  the  trial 
trip  the  machinery  worked  without  the  slightest  hitch,  and  a 
mean  speed  of  about  13J  knots  was  attained  on  the  measured 
mile. 

Gulistan- — Scott's  Shipbuilding  and  Engineering  Company, 
Greenock,  launched  on  September  11th  the  steel  screw  steamer 
Gulistan,  which  they  have  built  to  the  order  of  Messrs.  F.  C. 
Strick  and  Company,  London.  She  is  a  duplicate  of  the 
Afghanistan,  launched  for  the  same  firm  a  fortnight  "ago,  her 
dimensions  being  380  ft.  by  49  ft.  6  in.  by  29  ft.  9  in.,  and  she 
has  a  dead-weight  carrying  capacity  of  7,000  tons.  The 
machinery  will  be  supplied  by  the  builders. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


CONDENSING   PLANT  DESIGN. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sie, — In  your  issue  of  September  1st,  "  Hired  Engine  Fitter" 
asks  for  information  on  several  points  in  the  above  design.  In 
regard  to  his  first  query,  as  to  the  material  of  the  condenser 
barrel,  I  mentioned  in  my  article  that  it  was  a  casting,  and 
don't  remember  ever  seeing  or  hearing  of  a  cast  brass  or  roller 
sheet  brass  condenser.  The  condenser  barrel  is  invariably  of 
ca9t  iron  or  of  mild-steel  plates  riveted.  In  my  design  there 
are  three  baffle  plates  equally  pitched,  and,  though  I  have  seen 
many  of  these  condensers  working,  I  have  never  heard  any 
complaints  about  vibrating  baffles.  Four  collar  bolts  are  always 
used  in  each  condenser  flange,  and  the  word  "  turned,"  on  page 
233,  line  6,  should  read  "  tinned."  I  gave  my  reason  for  using 
cast-iron  buckets  in  the  article,  and  in  conclusion  may  say 
that  there  are  very  many  such  buckets  working  satisfactory. — 
Yours,  etc., 

The  Writer  of  the  Article. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  posibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matter*  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
■undertake  to  reply  to  queries  by  post. 


1927.  Lead  Coated  Steel  Sheets  and  Tubes.— I  should  be  greatly 

obliged  if  any  reader  could  inform  me  where  I  could  get  some  steel 
sheets  and  tubes,  coated  with  lead — P.  R.  S. 

Ansivrr. — P.  R.  S.  will  do  well  to  apply  to  Messrs.  E.  Walker 
and  Co.,  Health  Tube  Works,  Heckmondwike,  Yorks.,  who  make  a 
specialty  of  metal-coated  tubes,  and  will  be  pleased  to  render  any 
information  you  require. — E.  E.  P. 


1897.  Alignments  Of  Engine.— I  have  an  engine  14  in.  by  36  in. 

cylinder  to  take  down  and  fit  up  again.  Would  you  kindly  let  me 
know  the  names  of  any  books  that  would  give  particulars  of  how 
to  obtain  the  centres,  levels,  and  alignments  ?  Also  would  you 
give  me  particulars  of  a  footstep  for  a  9  ft.  perforated  revolving 
grinding  pan  ? — W.  M.  C. 

1898.  Heating  by  Steam. — Can  any  reader  say  which  of  the  two 
following  methods  works  out  with  the  greatest  economy  practically  : 
(1)  In  heating  a  shed  to  about  60deg.  Fab.  or  65  deg.  Fah.,  to  do 
so  with  steam  at  160  lb.  pressure,  or  (2)  to  put  a  reducing  valve 
for  120  lb.  on  the  main  piping,  and  use  a  greater  volume  of 
steam  ?— T.  B.  L. 

1901.  Converting  a  Gas  Engine  into  a  Petrol  Engine  — Will  any 

reader  inform  me  where  I  may  obtain  information  how  to  convert 
into  a  petrol  engine  a  2^  brake  gas  engine  ? — E.  N. 

1906.  Propeller. — Will  some  reader  favour  me  with  a  formula  to 
work  out  the  area  and  number  of  blades,  the  pitch  and  the 
diameter  for  a  propeller  ?  L.W.L.,  150  ;  mid-section  area,  138 
square  feet ;  revolutions  of  engine,  125  per  minute  ;  speed  of 
vessel,  17  knots. — Venture. 

1908.  Drawing  of  Air  Compressor  Cylinder,  with  Mountings. 

Could  any  reader  of  The  Practical  Engineer  supply  or  inform  me 
where  a  complete  working  detail  drawing  of  an  air  compressor 
cylinder  6J  in.  diameter,  by  26  in-  stroke,  with  valves  and 
mountings,  could  be  got  ?  Compressor  to  work  up  to  a  pressure  of 
1801b.  per  square  inch  at  150  revolutions  per  minute.  Air 
cylinder  piston  is  to  be  driven  from  the  piston  rod  of  a  horizontal 
steam  engine  ;  that  is  to  say,  the  air  compressor  cylinder  will  be 
fixed  in  a  similar  position  as  the  back  cylinder  of  a  horizontal 
tandem  engine. — Boiler-maker. 

1912.  Grinding. — I  have  bad  a  small  press  tool  job  in  which  there  are 
twenty  punches,  whose  diameter  is  '07  in.  After  hardening  the  die 
plates  the  holes  have  to  be  ground  out.  This  I  have  done  with 
copper  laps  and  carborundum,  but  the  process  is  terribly  slow. 
Should  be  glad  for  any  information  on  the  subject  ?— Constant 
Reader. 

1913.  The  Thompson  Patent  Boiler  Front.— Will  some  reader 

kindly  describe  (with  sketches  if  possible)  the  Thompson  patent 
boiler  front  ? — Vulcan. 

1914.  Drying  Apparatus. — The  air  supply  to  a  drying  apparatus  is 
2,000  cubic  feet  per  minute  ;  temperature,  72  deg.  Fah.;  dew 
point,  58  deg.,  therefore  containing  5'3  grains  vapour  per  cubic 
foot,  the  degree  of  humidity  being  61  (saturation  100).  Part  of 
the  air  supply  is  passed  through  a  fire,  and  the  whole  of  it  is  passed 
through  the  material  to  be  dried  ;  after  which  the  temperature  of 
the  air  is  found  to  be  89  deg.,  dew  point  87'4  deg.,  therefore  con- 
taining 13"7  grains  vapour  per  cubic  foot,  the  degree  of  humidity 
being  95.  Now,  what  I  want  to  know  is  :  What  is  the  volume  of 
air  leaving  the  apparatus  ?  Or,  what  amount  of  moisture  has  been 
removed  from  the  material  ?  I  should  be  glad  of  the  help  of  any 
reader  used  to  handling  such  problems. — Namron. 

1915.  The  Locke  Damper  Regulator.  —Would  some  reader  kindly 
inform  me  of  the  name  and  address  of  the  makers  of  the  Locke 
damper  regulator  ? — "  Ferro." 

1916.  Efficiency  of  Plant. — If  the  speed  and  power  of  machinery  is 
kept  right  at  a  boiler  pressure  of  75  lb.,  is  there  any  loss  sustained 
by  the  plant  supposing  the  steam  machinery  be  designed  for  a 
higher  pressure  ? — G.  R.  McG. 

1918.  Engineers  in  the  Navy. — Will  any  reader  inform  me  what 
course  of  study  is  required  to  sit  for  the  Marine  Board  of 
Examinations  to  qualify  for  a  certificate  of  competency  as  second 
and  first  engineer  ? — A.  S.  H. 
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1919.  "Knocking"  in  a  Gas  Engine.— Would  any  reader  kindly 
explain  the  cause  of  knocking  at  the  back  end  of  cylinder  of  gas 
engine,  which  is  of  25  H.P.  National  type  ?  I  have  made  the  brasses 
on  crank  end  of  connecting  rod  all  right,  and  the  crosshead  like- 
wise, but  still  the  knocking  continues.  I  have  been  wondering 
whether  it  is  through  the  cam  for  the  exhaust  being  a  little  worn 
or  not. — G.  H. 

1920.  Chain  Manufacturers.— Could  you  oblige  me  with  the  names 
and  addresses  of  two  or  three  chain  makers  ;  those  making  fine 
chains,  such  as  used  with  watch  guards,  but  wove  in  a  mesh  of  say 
eight  loops  in  width? — A.  P. 

1921  Boring  Flywheel  Boss.— Will  any  of  your  readers  kindly 
inform  me  the  best  way  to  bore  out  the  boss  of  a  flywheel  from 
4  in.  to  6  in.  without  taking  it  to  a  foundry  ?  We  want  to  put 
it  on  a  bigger  shaft. — Old  Reader. 

1923.  Dressing  for  Chills.— I  should  be  much  obliged  if  one  of  your 
readers  could  give  the  name  of  a  firm  that  supplies  a  dressing  for 
i-hills  which  prevents  the  cracking  of  the  castings  when  cooling. — 
A.  J.  Arthur. 

1926.  Makers  of  Stapling  Presses  Wanted.— Will  any  reader  be 

good  enough  to  give  name  of  a  firm  or  firms — home  or  foreign — 
who  make  automatic  stapling  presses  for  stapling,  say,  leather, 
from  a  reel  or  rod  of  ,s<;  in.  wire  ? — G.  S. 

1928.  Drawing  of  Donkey  Pump.— Could  any  reader  inform  me 
where  I  can  obtain  a  detail  drawing  of  a  small  wall  donkey 
pump,  with  banjo  connecting  rod  ! — Constant  Reader. 

1929.  Steel  Joists. — Would  any  reader  give  a  formula  for  calculating 
the  safe  load  on  rolled  steel  joists  section,  both  single  and  one  on 
the  other  riveted  together,  the  distance  of  rivets  and  section  ;  the 
the  joists  to  be  used  as  beams  lying  level,  and  not  used  as 
stanchions? — -A.  L. 

1930.  Annealing  Processes.— The  undersigned  wishes  to  know  the 
very  best  up-to-date  work  on  annealing  processes,  coal  and  gas  fired, 
especially  those  applicable  to  small  malleable  hematite  castings. — 
A.  E.  A. 


TO  CORRESPONDENTS. 

J.  A.  S. — Any  university  engineering  college  having  well-equipped 
laboratories  should  be  able  to  give  you  the  assistance  you  require. 
The  reference  in  our  article  on  "  Science  and  Practice "  was 
directed  against  the  spirit  prevalent  in  certain  quarters  of 
endeavouring  to  obstruct  rather  than  assist  those  who  are  unable 
to  take  up  a  full  college  course  in  engineering.  We  advise  you  to 
communicate  with  the  Principal  or  Dean  of  the  Faculty  of  Science 
of  the  university  nearest  you,  which  presumably  is  the  Victoria 
University,  Manchester. 

Will  Mr.  Max  Buch  please  send  us  his  address  ? 


MISCELLANEA. 


Solution  for  Putting  in  Iridescent  Blue  Colours. — 
"  Metal  Industries "  states  that  a  solution  for  putting  in 
iridescent  blue  colours  upon  metallic  articles  can  be  made  by 
dissolving  7  oz.  of  cream  of  tartar  in  one  gallon  of  water,  and 
3.J  oz.  of  tin  salt  in  a  quart  of  water.  The  two  solutions  are 
i  hen  mixed  and  boiled,  and  the  precipitate  produced  in  the 
operation  allowed  to  settle.  The  clear  solution  is  then  poured 
off  the  precipitate  and  added  with  constant  stirring  to  a  solution 
of  oz.  of  sodium  hyposulphite  in  a  quart  of  water.  The 
combined  solution  is  then  heated  to  boiling,  and  the  articles 
are  immersed.  They  have  to  be  taken  out  when  the  requisite 
shade  is  obtained.  Another  solution  is  obtained  by  dissolving 
freshly  precipitated  carbonate  of  copper  in  ammonia  water. 
Copper-sulphate  solution,  of  the  strength  of  J  lb.  to  the  gallon,  is 
precipitated  by  the  gradual  addition  of  a  concentrated  solution 
of  sodium  carbonate.  The  resulting  copper  carbonate  is  filtered 
off  and  well  washed  on  the  filter.  It  is  then  brought  into 
another  vessel  and  dissolved  in  ammonia  water  in  such  a  manner 
that  a  small  quantity  of  copper  carbonate  still  remains  undis- 
solved, and  the  solution  is  therefore  not  too  ammoniacal. 
Success  with  these  solutions  may  not  be  obtained  until  after 
first  trials,  as  the  colouring  of  articles  demands  experience. 

Anti-eriction  Alloys. — -Wherever  you  find  machinery  there 
it  is  necessary  to  reckon  with  friction;  it  is  a  great  dissipator  of 
energy,  and  heat  is  produced.  To  the  uninitiated  the  slight 
modifications  in  an  alloy  do  not  seem  of  enough  importance  to 
be  noticed.  Those  who  have  made  a  careful  study  of  alloys 
find  that  just  this  feature  may  work  direful  results.  M. 
Bischoff  states  that  he  can  detect  the  deteriorating  effect  of  one 
pari  iin  upon  10  ?nillion  parts  of  pure  zinc.  Mr.  Thurston  found 
half  of  a  per  cent  of  lead  to  reduce  the  strength  of  a  good 


bronze  nearly  one-half,  and  to  affect  its  ductility  to  an  almost 
equal  extent.  The  success  of  an  anti-friction  alloy  depends 
largely  upon  the  combination  in  suitable  proportion  of  the 
metals,  producing  a  well-balanced  alloy.  An  anti-friction  metal 
which  has  proved  an  unqualified  success,  and  stood  the  most 
crucial  tests  in  actual  service,  is  worthy  of  careful  study.  One 
of  the  more  recent  of  these  alloys  is  called  cosmos,  and  has 
proved  to  possess  certain  extraordinary  qualities.  This  alloy 
not  only  reduces  friction  and  lubrication,  but  it  sustains,  within 
reasonable  limits,  great  pressure  without  undue  abrasion  or 
compression. — Scientific  American . 

Steel  Sleepers. — The  chief  engineer  for  the  maintenance 
of  way  of  the  Pennsylvania  (U.S.A.)  Railroad  makes  the 
following  objections  to  the  use  of  steel  sleepers:  (1)  Increased 
expansion  and  contraction  in  ail  parts  of  the  track;  (2)  they 
weigh  about  one-half  as  much  as  wooden  ties,  and  do  not  make 
heavy  enough  track;  (3)  the  connection  of  .metal  and  metal 
between  the  rail  and  the  tie  is  very  detrimental;  (4)  they  arc 
noisy;  (5)  they  have  not  the  elasticity  or  cushion  that  a  wooden 
tie  has;  (6)  they  cost  more;  (7)  they  could  not  be  used  where 
automatic  signals  are  used,  because  they  would  make  an 
electric  connection  between  the  rails. 

Corrugated  Grinding  Wheels. — An  improvement  which 
has  been  made  recently  in  the  manufacture  of  grinding  wheels 
is  the  cutting  of  slanting  corrugations  or  teeth  in  the  periphery 
of  the  wheel,  thus  making  its  action  that  of  shearing,  rather 
than  grindiug.  There,  are  several  advantages  claimed  for  this 
departure.  The  principal  one  is  that  it  does  more  rapid  work. 
In  a  number  of  tests  made  with  smooth  and  corrugated  wheels 
under  identical  conditions,  it  was  demonstrated  that  a  cut  3  in. 
deep  was  made  in  a  grey  iron  plate  f  in.  thick  by  the  improved 
wheel  in  half  an  hour,  while  in  the  same  time  a  wheel  with  a 
plain  surface  cut  only  ljin.  This  increased  work  is  accom- 
plished with  less  tendency  to  heating  the  metal.  The  corru- 
gations permit  the  use  of  a  harder  wheel  than  under  ordinary 
circumstances,  which  represents  an  advantage  in  the  matter 
of  saving  in  the  bills  for  grinding  wheels.  As  the  corrugations 
are  worn  off  they  are  renewed  by  the  use  of  a  special 
machine. — Commercial  Intelligence. 

A  series  of  allegations  against  the  Parsons  turbine  has  been 
received  by  the  Times  from  the  Continent,  professing  to  give 
proof  that  the  turbine  is  subject  to  breakdown,  heavier  than 
reciprocating  engines,  very  inferior  in  manoeuvring  qualities, 
very  wasteful  of  coal,  and  not  at  all  efficient  in  the  way  of 
propelling  vessels  at  high  speed.  The  allegations  have,  how- 
ever, been  submitted  to  the  Parsons  Foreign  Patents  Company, 
who  give  them  an  almost  unqualified  denial,  adding  that 
Austria,  Russia,  and  Italy,  countries  which  the  author  of  the 
allegations  states  are  standing  aloof  from  the  turbine,  are 
all  actively  engaged  in  negotiating  for  turbine  destroyers. 
Commenting  on  the  matter,  the  "  Times  Engineering  Supple- 
ment" remarks  that  "in  dealing  with  what  will  be  shown  to 
be  a  malicious  and  organised  attack  upon  a  British  invention, 
regard  has  been  rendered  to  the  writer's  expressed  desire  for 
anonymity.  His  name  has  been  withheld  from  publication. 
Had  it  not  been  for  this,  the  writer  would  receive  the  full 
credit  due  to  his  effort  to  serve  '  the  interest  of  truth '  by 
circulating  a  mixture  of  misleading  and  erroneous  statements 
with  a  persistency  and  on  a  scale  without  example,  it  is 
believed,  in  the  recent  history  of  commercial  enterprise,"  while 
the  Parsons  Foreign  Patents  Company  state  that  they  "  have 
long  had  reason  in  Germany  to  believe  that  these  comments 
are  all  based  on  information  furnished  by  the  head  of  a  well- 
known  German  shipbuilding  firm." 

A  Huge  Bridge — The  viaduct  which  Sir  William  Arrol  and 
Company  Limited  are  to  build  to  span  the  Walney  Channel 
between  Barrow-in-Furness  and  Vickerstown  will  be  of  the 
Scherzer  type,  which  is  now  greatly  preferred  to  the  swing 
or  ordinary  bascule  bridge,  and  the  opening  span  in  this  case 
will  be  the  largest  yet  constructed  in  this  country,  although 
not  the  heaviest,  the  one  over  the  Swale  in  Kent,  built  by 
the  same  firm,  having  two  lines  of  railway  and  a  roadway 
independent  of  each  other.  In  this  later  bridge  there  will  be 
electric  tramway  lines  on  the  roadways.  The  width  between 
the  footway  parapets  will  be  50  ft.,  and  the  total  length  of  the 
bridge  between  the  abutments  will  be  1,123  ft,  There  will  he 
eight  spans  of  the  lattice  girder  type.  The  Scherzer  rolling 
lift  leaves  will  be  in  the  centre,  and  will  be  actuated  by  electric 
power.  The  feature  of  the  design  is  the  neatness  of  the 
opening  span  and  the  speed  with  which  it  will  be  opened  and 
closed.  We  believe  seventeen  firms  submitted  tenders,  and  they 
ranged  between  .£88,000  and  £118,000.  The  only  foreign 
tender,  that  of  a  German  firm,  was  second  highest,  £109,000 
We  hear  that  amongst  the  Scotch  firms  were  P.  and  W. 
MaoLe-llan,  who  asked  £94,226;  the  Arrol  Roof  and  Bridge 
Company,  which  is  an  entirely  different  concern  from  the 
successful  firm  in  this  case,  and  with  which  Sir  William  Arrol 
lias  no  association,  named  £100,000;  Messrs.  Cochrane  and 
,  Son,  £97,700;  and  Messrs.  Finlay,  of  Motherwell,  £102,500. 
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THE  EFFECT  OF  MOTOR  CARS  ON  ROAD  SURFACES. 

Whatever  the  charges  brought  against  motor  cars — and 
they  hare  been  lacking  neither  in  number  nor  variety — 
most  people  have  concluded  that,  as  compared  with  the 
horse-drawn  vehicle,  the  automobile  could  safely  claim  to 
be  irreproachable  in  the  matter  of  its  treatment  of  the 
roads  over  which  it  travels.  The  motorist  knows  only 
too  well  liow  the  roads  treat  his  tyres.  The  cost  of  petrol 
for  the  production  of  his  motive  power  does  not  worry 
him  ;  on  the  contrary,  he  will  gleefully  tell  you  how  many 
miles  he  can  travel  with  the  powei  obtainable  for  a  three- 
penny piece.  But  if  you  question  him  concerning  the 
cost  of  tyres  his  countenance  will  assume  a  somewhat 
gloomy  aspect,  and  prompt  you  to  start  a  more  cheerful 
topic.  Tyre  troubles  and  tyre  costs  are  probably  the  most 
serious  adverse  considerations  that  the  motorist  has  to  deal 
with.  The  spare  tyre  attached,  life-buoy  fashion,  to  the 
body  of  a  touring  car,  is  an  advertisement  which  all  may 
read  of  the  kind  of  thing  one  has  to  prepare  for  when 
going  motoring. 

And  now  we  are  told  that,  not  content  with  their  own 
lapid  self-destruction,  the  tyres  of  motor  vehicle  wheels 
are  responsible  also  for  much  of  the  wear  and  tear  of 
our  highways.  During  the  last  ten  years  it  appears  that 
in  the  county  of  Worcester  the  highway  expenditure  has 
increased  nearly  two  and  a  half  times,  or  from  £23,000 
to  £56,000 ;  in  Hampshire  the  expenditure  has  gone  up 
five  and  a  half  times,  or  from  £11,000  to  £61,000.  The 
Worcestershire  road  surveyor  has  recently  presented  a 
report  to  his  County  Council  with  respect  to  "  the  damage 
to  main  roads  in  the  county  by  traction  engine  and  motor 
traffic."  According  to  this  report  the  increasing  traction 
engine  traffic  necessitated  many  thousands  of  pounds' 
additional  expenditure  upon  the  roads  in  the  endeavour 
to  render  them  suitable  to  carry  such  traffic  :  the  amount 
received  for  licences  represented  but  -a  small  fraction  of 
such  expenditure.  The  report,  as  given  in  the  daily  press, 
goes  on  to  state  that  "  The  advent  of  the  motor  car  witli 
pneumatic  tyres  had  removed  the  coating  of  dust  which 
usually  lay  upon  the  roads  in  dry  summer  weather,  and 
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which*  though .  objectionable  to  the  users  of  the  roads, 
acted  as  a  sort  of  cushion,  and  saved  the  surface  from  a 
good  deal  of  friction  and  wear  by  horses'  feet  and  the  metal 
tyres  of  ordinary  vehicles.  The  fast-revolving  pneumatic 
tyres  drew  out  the  binding,  consisting  of  small  chipping®, 
and  scattered  it  on  the  surface,  to  be  crushed  into  dust 
by  other  traffic." 

Of  the  capacity  of  the  motor  car  as  a  dust  raiser  we  are 
.ill  only  too  painfully  aware.  The  worst  offenders  are,  of 
course,  the  bulky  high-powered  cars,  and  the  persons  of 
large  means  and  little  manners  who  drive  them  along  our 
n.ads  with  scant  regard  for  the  convenience  and  comfort 
of  any  save  themselves.  But  we  may  confidently  antici- 
pate an  effectual  checking  of  such  public  nuisances  as  the 
result  of  the  labours  of  the  recently-appointed  Royal 
Commission.  Motorists  in  general,  and  those  who  are 
engineers  in  particular,  are  by  no  means  ignoring  the 
dust  question.  The  shape  of  the  under  part  of  the  car 
body,  the  size  of  tyres,  the  position  of  the  exhaust  outlet, 
and  other  matters  have  been  and  are  still  being  considered 
in  connection  with  the  dust  problem.  And  for  existing 
cars,  fans  and  dust  entrapping  devices  of  many  kinds 
have  been  proposed  and  experimented  with.  The  results 
so  far  have  not  been  too  encouraging,  but  the  difficulty 
must,  and  in  due  course  will,  be  surmounted. 

A  pneumatic  tyre  from  its  very  nature  may  no  doubt 
have  a  "  sucker  "-like  action  upon  the  road  such  as  would 
enable  it  to  draw  out  or  pick  up  some  of  the  fine  road 
binding  material  to  which  the  Worcestershire  surveyor 
refers.  But  this  action  is  not,  we  think,  so  intense  as 
the  report  suggests,  or  such  as  would  cause  a  wheel  pro- 
vided with  a  pneumatic  tyre  to  have  so  great  a  wearing- 
effect  upon  the  road  as  an  iron-tyred  wheel.  In  the 
county  of  Worcester  the  roads  are  probably  not  called 
upon  to  resist  wear  and  tear  such  as  is  imposed  upon  those 
in  the  neighbourhood  of  a  cavalry  barracks.  If  they  were 
the  surveyor  would  be  likely  to  have  a  more  thorough 
appreciation' of  the  great  destructive  action  of  horse  shoes, 
in  which  we  find  no  leference  whatever  in  his  report. 
Taking  the  roads  throughout  the  country,  the  statement 
that  60  per  cent  of  the  wear  and  tear  upon  them  is  from 
the  feet  of  horses,  is  probably  a  considerable  under 
estimate.  A  narrow  country  road  providing  accommo- 
dation for  but  one  vehicle,  and  thus  compelling  the  horses 
to  move  along  a  straight  central  track,  will  invariably 
show  moie  wear  and  tear  along  the  horse  track  than 
along  the  wheel  track.  And  the  loosening  and  disinte- 
grating action  of  the  hoofs  apparent  along  such  track, 
takes  place  also  along  every  horse  road.  The  evidence 
from  Worcestershire  is  clearly  not  sufficient  to  upset  the 
general  conclusion  that  with  respect  to  its  wearing  action 
on  the  road  the  motor  car  has  all  in  its  favour  as  com- 
pared with  a  horse-drawn  vehicle. 


Transvaal  Government  Commission  on  Mining  Appli- 
ances.—A  Commission  has  been  appointed  by  His  Excel- 
lency the  Lieutenant-Governor  to  consider  the  question 
of  the  safety  of  persons  travelling  in  shafts.  This 
Commission  will  require  into  and  report  on :  (A)  The 
present  practice  in  the  matter  of  conveying  persons  in 
mine  shafts,  more  especially  with  reference  to  (1)  winding- 
ropes,  (a)  structure,  (b)  material,    (c)   preservation,  (d) 


examination,  (c)  the  best  method  of  testing  the  same,  (/') 
the  best  method  of  attaching  the  ropes  to  the  load.  (2) 
The  reliability  and  adaptability  of  safety  catches  and  appli- 
ances in  shafts.  (B)  Further,  to  report  on  and  to  make 
recommendations  with  regard  to  such  practice,  and  the 
efficiency  of  the  safety  catches  brought  under  the  notice 
of  the  Commission.  A  number  of  prominent  South 
African  mining  engineers  have  been  appointed  to  serve 
on  the  Commission,  the  secretary  being  Mr.  J.  B.  Maekin- 
lay,  P.O.  Box  1,1  32,  Johannesburg.  Sectional  com- 
mittees have  been  formed  to  consider  more  particularly 
the  sub-divisions,  as  follows:  (1)  Winding  ropes,  structure 
and  material;  (2)  winding  ropes,  preservation  and  exam- 
ination; (3)  winding  ropes,  the  best  method  of  testing  the 
same ;  (4)  the  best  method  of  attaching  the  rope  to  the 
load ;  (5)  the  reliability  and  adaptability  of  safety  catches 
and  appliances  in  shafts.  1  In  order  to  assist  the  inquiry 
into  the  reliability  and  adaptability  of  safety  appliances 
for  use  in  connection  with  the  raising  and  lowering 
of  persons  in  mine  shaft*,  inventors  and  manufacturers 
of  such  safety  appliances  are  invited  to  forward  to 
the  secretary  drawings  and  plans  of  their  schemes, 
together  with  full  descriptions  of  their  working. 
Practical  tests  under  normal  working  conditions  will 
b'e  made  of  appliances  selected. 


Locomotive  Spark  Arresters. — -Recent  cases  of  awards 
being  given  against  railway  companies,  and  the  Act  passed 
last  session,  has  led  to  much  attention  being  given  to  the 
prevalent  designs  of  spark  arresters.  An  interesting- 
device  was  described  in  a  paper  recently  read  before  the 
Midland  branch  of  the  Institution  of  Mining  Engineers,  by 
Mr.  Wm.  Maurice.  This  device  consists  of  a  vertical  cage, 
composed  of  a  series  of  bars  arranged  in  a  circle  The 
bars  are  set  at  varying  angles  in  such  a  manner  that  the 
products  of  combustion  from  the  furnaces  are  compelled 
to  strike  against  their  edges,  and  diverted  before  they  pass 
into  the  direct  up  draught.  Any  sparks  that  may  be 
carried  from  the  fire  are  intercepted,  and  fall  to  the  bottom 
of  the  cage,  which  is  fitted  between  the  bottom  of  the 
smokebox  and  the  base  of  the  chimney.  From  tests  of 
this  type  of  spark  arrester  fitted  to  a  colliery  locomotive 
it  has  been  found  that,  apart  from  the  saving  of  coal  con- 
sumption, which  is  stated  to  be  about  10  per  cent,  each 
tube  now  seems  to  be  doing  its  share  of  the  work,  and 
none  become  choked,  which  probably  accounts  for  the 
economy  in  coal  consumption. 


CLEANING  OUT  INJECTORS. 


Owing  to  the  chemical  and  other  impurities  present  in  the 
water  supplied  to  the  locomotives,  considerable  trouble  is 
experienced  on  some  railways  in  keeping  the  nozzles  and 
passages  of  injectors  free  from  scale  and  incrustation. 
The  following  (says  the  Locomotive  Magazine)  is  the 
method  adopted  in  dealing  with  this  difficulty  on  the 
shunting  locomotives  stationed  at  Marylebone,  on  the 
Great  Central  Railway,  which  are  supplied  with  water 
containing  many  impurities  in  solution.  When  the  injec- 
tors are  taken  off  to  be  cleaned,  instead  of  the  work  being 
done  by  fitters — whose  wages  are  high — -and  with  scrapers 
and  other  tools  which  are  liable  to  distort  the  holes  in  the 
nozzles,  etc.,  and  so  cause  the  injectors  to  work  badly 
afterwards,  the  barrel  and  other  parts  are  placed  in  a  bath 
of  spirits  of  salts,  in  a  wooden  case  about  18  in.  square, 
lined  with  sheet  lead  and  fitted  with  a  lid  to  prevent  the 
fumes  from  escaping.  It  is  necessary  to  watch  that  the 
parts  are  not  left  too  long  in  the  bath,  otherwise  the 
metal  itself  may  be  eaten  away,  or  at  least  pitted  badly. 
Li  practice  an  incrustation  about  1  in.  thick  is  removed 
from  the  barrel  in  30  minutes,  and  from  the  cones  in  about 
15  minutes,  and,  of  course,  the  acid  readies  all  inacces- 
sible parts  equally  well.    After  being  taken  out  of  the 
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bath  by  means  of  a  piece  of  tar  cord  slung  round  or 
through  the  parts,  so  that  the  hands  of  the  operator  do 
not  come  in  contact  with  the  acid,  they  are  dropped  into 
a  cold-water  bath,  which  kills  the  acid  and  leaves  the 
parts  as  clean  as  when  new.  Earthenware  baths  are  suit- 
able for  this  work,  but  are,  of  course,  exposed  to  the 
risk  of  being  broken.  Care  must  be  taken  throughout 
the  work  that  the  acid  is  not  allowed  to  splash  on  to  the 
face  or  hands,  as  it  is  highly  corrosive.  The  process  is 
useful  also  for  cleaning  out  gauge  cocks,  clack  boxes, 
blow-off  cocks,  the  slide  and  ball  connection  between  engine 
and  tender,  and,-  in  fact,  any  parts  subject  to  incrustation. 


TIMING   THE   IGNITION    IN  INTERNAL 
COMBUSTION  ENGINES. 

There  are  two  controlling  conditions  to  be  taken  into  con- 
sideration in  regard  to  the  timing  of  the  ignition  in  gas 
engines — (1)  the  time  of  propagation  of  the  maximum 
pressure  of  explosion  of  the  charge,  and  (2)  the  speed  of 
piston  travel. 

By  the  aid  of  an  indicator  fitted  with  a  tuning  fork 
arrangement  for  recording  the  intervals  of  time,  it  was 
found  that  the  period  of  time  between  ignition  and  the 
maximum  pressure  of  explosion,  with  coal  gas  and  air  in 
the  proportion  of  1  to  6,  compressed  to  about  three  atmo- 
spheres, was  083  of  a  second.  In  other  experiments  by 
Mr.  J.  E.  Petavel  it  was  found  that  a  mixture  of  gas  and 
air  in  the  same  proportions  compressed  to  77  3  atmospheres 
only  developed  the  maximum  pressure  in  '058  of  a  second, 
or  quicker  than  would  be  the  case  at  atmospheric  pressure. 
In  the  first  case  quoted  the  pressure  reached  about  240  lb. 
per  square  inch  absolute,  while  in  the  latter  the  maximum 
pressure  was  646  atmospheres. 

While  clearly  showing  the  relation  between  the  initial 
pressure  and  that  established  at  the  complete  ignition  of 
the  charge,  it  also  shows  that  the  time  of  propagation  of 
the  complete  explosion  does  not  to  any  great  extent  depend 
upon  the  initial  pressure. 
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However,  there  must  be  taken  into  account  the  tempera- 
ture at  which  ignition  is  applied,  for  while  in  the  case  of 
the  experiments  the  temperature  due  to  compression  was 
no  doubt  dissipated,  in  the  gas  engine  cylinder  there  is 
only  a  slight  loss  of  the  temperature  due  to  compression. 
Mr.  Petavel's  experiments  proved  that  when  the  tempera- 
ture of  the  mixture  was  about  that  at  which  spontaneous 
ignition  would  occur,  the  rate  of  propagation  of  pressure 
and  temperature  was  about  nine  times  that  previous  to 
the  ignition  temperature  being  reached,  as  is  shown  by 
the  diagram,  fig.  1. 

Though  the  initial  pressure  of  the  mixture  in  Mr. 
Petavel's  experiments  very  much  exceeds  that  established 
in  gas*  engines,  and  the  lower  pressure  previously  quoted 
is  much  below  that  generally  employed,  the  conditi  >ns 
ruling  in  the  cylinder  are  generally  such  that  the  tempera- 
ture is  considerable,  and  at  times  approaches  to  that  of 
spontaneous  combustion  of  the  mixture.    If  we  take  the 


period  of  time  necessary  to  establish  the  maximum  pressure 
as  '05  of  a  second  under  normal  working  conditions,  and 
'083  of  a  second  when  starting,  it  will  be  a  guide  in  con- 
sidering the  necessity  for  means  of  regulating  the  point 
of  ignition  to  accommodate  the  speed  of  the  engine  between 
starting  and  attaining  the  normal. 

To  take  for  example  a  50  brake  horse  power  engine, 
having  a  cylinder  16  in.  diameter  and  stroke  21  in.,  and 
assuming  that  the  ignition  gear  is  set  to  fire  the  charge 
when  the  piston  is  at  its  inner  dead  centre,  having  fully 
compressed   the  charge,  if  the  speed  developed    by  the 


Fig.  2. 

starting  arrangement  be  taken  at  20  revolutions  per 
minute,  we  will  find  that  with  a  connecting  rod  of  five 
cranks'  length  the  piston  will  have  travelled  only  0'19  of 
an  inch  before  the  maximum  pressure  is  reached,  as  in 
this  case  one  complete  stroke  takes  1"5  seconds. 

In  each  stroke  the  crank  travels  through  180  deg.,  and 
0  083  of  a  second  would  be  equivalent  to  about  10  deg., 
at  which  point  the  position  of  the  piston  is  found  to  be 
'0091  of  its  stroke  from  the  commencement. 

As  the  speed  increases  to  the  normal  of  600  ft.  per 
minute,  we  find  that  one  complete  stroke  only  occupies 
175  of  a  second;  '175  second  being  equivalent  to  180  deg. 
of  crank  travel  '05  second  would  be  equal  to  51'4  deg.,  or 
a  distance  of  '22  of  the  stroke,  or  with  a  stroke  of  21  in. 
the  piston  would  have  travelled  4'62  in.  before  the 
maximum  pressure  was  reached. 

In  fig.  2  two  diagrams  are  superposed,  the  full  line 
showing  normal  pressures  when  firing  correctly,  and  the 
dotted  line  the  lower  pressure  and  loss  of  power  through 
want  of  adjustment  of  the  point  of  ignition. 

To  correct  the  point  of  ignition  to  bring  the  maximum 
pressure  to  the  commencement  of  the  stroke,  the  regulator 
would  require  moving  to  make  ignition  take  place  at  '22 
of  the  stroke  before  the  end  of  the  compression,  or  when 
the  piston  was  within  about  4'62  in.  from  the  dead  centre. 

However,  this  point  of  ignition  would  only  be  satis- 
factory under  the  condition  that  the  interior  of  the  cylinder 
and  the  charge,  when  near  the  end  of  the  compression, 
was  well  below  the  ignition  point  of  the  gases  in  tempera- 
ture, as  otherwise  any  slight  variation  might  bring  about 
premature  ignition  owing  to  the  more  rapid  rate  of  pro- 
pagation of  the  explosion  above  the  ignition  temperature 
than  below  it,  as  shown  by  fig.  1. 

From  what  has  been  demonstrated  it  is  obvious  that 
the  correct  timing  of  the  ignition  is  a  matter  of  great 
importance  both  in  regard  to  economy  and  power  developed, 
and  hence  the  necessity  for  means  to  be  provided  for  the 
regulation  of  the  explosion  while  the  engine  is  running. 

The  only  way  in  which  it  is  possible  to  determine  whether 
ignition  is  taking  place  at  the  most  advantageous  time  is 
by  means  of  an  indicator,  but  a  fair  approximation  can 
be  made  noting  the  sound,  and  those  users  who  are  not 
provided  with  an  indicator  themselves  would  find  it  advan- 
tageous to  have  the  engine  inspected  and  indicated  at 
stated  periods,  when  such  other  points  as  the  correct  set- 
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ting  of  the  valves,  temperature  of  the  cylinder,  and  adjust- 
ment of  the  gas  and  air  supply  could  he  checked  and 
corrected  if  necessary.  A  neglect  of  any  of  the  points 
mentioned  means  reduced  power  and  increased  cost  of  gas. 


THE  REMOVAL  OF  IMPURITIES  FROM  FEED 
WATER. 

Many  devices  are  now  on  the  market  for  removing  from 
tho  condensed  strain  of  steam  engines  grease  and  other 
impurities.  As  is  well  known,  with  high-speed  steam 
engines  working  under  forced  lubrication,  it  is  impossible 
to  prevent  the  oil  from  becoming  mixed  with  the  steam, 
which,  when  condensed,  still  retains  the  grease  in  the 
form  of  an  emulsion.    As  this  grease  is  chiefly  of  a  yege- 
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table  nature,  simple  filtration  is  of  no  effect  in  removing 
it,  and  recourse  must  be  made  to  some  chemical  action. 


The  Paierson  Condensation  Water  Purifier,  which  we  now 
describe,  is  one  of  the  best-known  of  these  systems.  Figs. 
1  and  2  show  a  section  and  plan  view  of  this  apparatus.  It 
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will  be  seen  that  the  greasy  condensation  water  enters  by 
the  "  inlet  "  pipe,  and  after  passing  through  a  perforated 
baffle  plate  to  free  it  from  undue  agitation,  flows  into 
the  measuring  tank  of  the  chemical  supply  regulating 
apparatus.    From  this  measuring  tank  it  escapes  through 


a  narrow  vertical  discharge  slit,  which  acts  as  a  tumbling 
bay.  Resting  on  the  surface  of  the  water  there  is  a 
measuring  float,  which  rises  and  falls  with  the  variations 
in  the  level  of  the  liquid,  corresponding  to  vari.it inns  in 
the  amount  passing  through.  With  a  uniform  rate  of 
flow  the  float  is  stationary.       This  measuring  float  is 
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counterpoised  by  a  balance  weight,  to  which  it  is  con- 
nected by  a  flexible  metallic  cord  passing  round  and  fixed 
to  the  motion  pulley  keyed  to  the  cross  spindle,  from 
which  the  long-tapered  valves  in.  the  adjacent  tanks  are 
hung.    One  of  these  tanks  is  connected  to  the  coagulant 
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storage  tank,  the  other  .to  the  supply  of  make-up  water, 
or  auxiliary  coagulating  reagent.  T lie  level  of  liquor  in 
these  tanks  is  kept  at  a  constant  level  by  ball  valves,  so 
maintaining  a  uniform  head  of  reagent  above  the  tapered 
valve  seats.  These  tapered  valves  are  4  in.  to  6  in.  long, 
and  when  lifted  by  the  measuring  float  give  an  annular 
oiifice,  which  discharges  an  amount  of  reagent,  bearing 
a  constant  proportion  to  the  amount  of  greasy  water  as 
measured  by  the  tumbling  bay. 

The  greasy  condensation  water,  with  its  coagulants^ 
oo-minffle  in  the  mixing  trough,  which  is  fitted  with  a 

Al  ' 

''fishbone"  baffling  arrangement,  so  as. to  ensure  their 
the  rough  mixture  before  passing  into  the  reaction  and 
precipitating  chamber,  where  provision  is  made  for  the 
great  bulk  of  the  mechanically  suspended  oil  to  separate 
out,  as  it  does,  in  the  form  of  a  thick  oily  sludge,  which 
can  be  periodically  flushed  over  into  the  waste  pipe.  The 
water  passes  gently  downward,  precipitable  matter  falling 
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to  the  bottom  of  the  tank,  from  which  it  is  flushed  out 
through  the  sludge  cock  provided  for  this  purpose.  The 
semi-purified  water  strains  upward  through  a  preliminary 
strainer  of  wood  wool  shavings,  and  overflows  through 
communicating  orifices  into  the  quartz  sand  filter  tank, 
where  the  final  purification  takes  place. 

The  filter  bed  is  about  30  in.  deep,  of  a  specially-mined 
quartz-silver  sand  (almost  pure  silica)  resting  upon  a  bed 
of  fine  pea  gravel  about  6  in.  deep.  The  action  of  the 
coagulant  is  to  form  a  fine,  harmless  gelatinous  precipitate, 
which  seals  up  the  interstices  between  the  sand  grains  and 
forms  an  impervious  barrier  to  the  oily  globules. 

The  filtered  water  is  drawn  off  by  a  large  number  of 
gun-metal  strainers,  fig.  3,  screwed  into  a  manifold  pipe 
system  leading  to  the  main  outlet  duct. 

A  steam  jet  air  compressor  is  fitted  to  this  filter 
thoroughly  to  agitate  and  scour  the  quartz  sand  in  the 
wash  water.  The  impurities  from  the  washing  process 
flow  over  into  the  waste  gutter,  through  the  waste  pipe 
to  the  drain.  A  by-pass  valve  is  provided,  so  that  the 
first  water  after  the  wash  may  be  run  to  the  drain.  This 
is  never  necessary  when  the  filter  is  flushed  with  pure 
water. 

An  automatic  outlet  controller  is  fitted  for  throttling 
the  discharge  when  running  on  light  load,  thus  preventing 
the  filter  from  being  drained  empty. 

Fig.  A  shows  an  installation  of  60,000  lb.  hourly  capacity 
at  the  central  electric  power  generating  station  of 
Messrs.  Ha  Hand  and  Wolff,  Belfast. 

The  greasy  condensation  water  is  raised  from  the  hot 
well  in  the  basement  by  an  automatically-controlled  steam 
pump.  The  filtered  water,  1  night,  clear,  and  free  from 
the  last  trace  of  oil,  is  discharged  by  the  purifier  into  the 
storage  tank  immediately  below.  A  connection  from  the 
town  main  to  a  ball  tap  in  this  tank  ensures  the  supply 
of  make-up  water  as  required.  From  this  storage  tank 
the  water  gravitates  through  a  tubular  heater  to  the  feed 
pumps. 


TESTS  OF  GAS-MAKING  COALS. 


The  value  of  a  coal  as  regards  the  quantity  and  quality  of 
its  yield  of  gas  and  by-products  cannot  be  determined  by 
chemical  examination,  but  only  by  its  practical  carbonisa- 
tion under  conditions  similar  to  those  existing  in  gasworks. 
The  erection  of  an  experimental  plant  at  the  Berlin  Muni- 
cipal Gasworks  has  enabled  the  author  to  examine  various 
kinds  of  coal,  and  the  results  of  the  greater  part  of  his 
tests  over  three  years  are  published  in  tabular  form.  The 
experimental  plant  differs  from  the  works'  plant  only  in 
respect  of  capacity,  and  is  employed  for  determining,  with 
each  kind  of  coal,  the  amount  of  heat,  the  weight  of  charge, 
and  the  time  of  burning  off  required  to  give  the  most 
satisfactory  carbonising  results.  The  most  suitable  work- 
pg  co"ditions  having  been  ascertained,  they  were  carried 
out,  as  far  as  was  practicable,  on  a  large  manufacturing 
sea  e,  with  the  result  that  the  make  of  gas  per  ton  of  coal 
carbonised  was  increased  to  11,489  cubic  feet  in  1902  from 
10,951  cubic  feet  in  the  previous  year,  when  the  experi- 
mental installation  had  not  come  into  use. 

The  results  of  tests  of  sixty-eight  different  kinds  of  coal 
(thirty-seven  of  which  were  of  English  origin)  were  sub- 
mitted. In  each  case  the  chemical  composition,  and  the 
yield  of  products  of  carbonisation  were  given.  The  puri- 
fied gas  obtained  was  examined  for  illuminating  and 
calorific  power,  specific  gravity,  and  the  amount  of  carbon 
dioxide  and  sulphur  it  contained.  It  was  found  that,  if 
English  coals  be  not  carbonised  at  comparatively  low 
temperatures,  there  is  difficulty  with  tar  stoppage.  To 
completely  carbonise  English  "coals,  at  least  five  hours 
should  lie  allowed  for  burning  off.  and  the  charge  of  coal 
in  each  retort  should  never  exceed  a  certain  weight.  "With 
mstphalian  coals  both  the  amount  of  heat  and  the  weight 


of  charge  may  be  greater,  and  thus  the  working  capacity 
of  the  settings  is  increased.  On  the  other  hand,  the 
amount  of  ash  was  generally  found  to  be  greater  in  West- 
phalian  than  in  English,  coals.  This  diminishes  the  yield 
of  gas  and  the  value  of  the  coke  obtained. — "  Journal  fur 
Gasbeleuchtung,"  Munich.  Institute  of  Civil  Engineers 
Abstracts. 


A  NEW  SUPERHEATER  FOR  LOCOMOTIVES. 

Now  that  the  limit  of  size  has  been  reached  in  the  building 
of  locomotives,  it  is  natural  that  more  attention  is  being 
paid  by  locomotive  engineers  to  other  means  of  obtaining 
the  necessary  steam  power  than  the  provision  of  a  large 
boiler.  Special  attention  has  therefore  been  paid  of  late 
to  ensure  that  no  steam  is  wasted,  or,  in  other  words, 
that  the  mechanical  efficiency  of  the  engine  is  as  high  as 
possible.  It  is  now  admitted  that,  given  suitable  condi- 
tions, superheating  of  steam  is  an  advantage,  and  tends 
to  economy,  and  many  devices  have  been  patented  for 
fitting  to  the  boilers  of  locomotives  for  the  purpose  of 
ensuring  dry  steam  at  the  cylinders. 

Although  British  railways  are  the  most  restricted  in  the 
matter  of  large  boilers,  owing  to  the  height  of  bridges  and 
platforms  and  other  accommodation,  most  of  the  trials 
of  superheaters  have  taken  place  on  the  Continent  and  in 
America,  where  on  many  lines  locomotives  so  equipped 
have  been  running  for  some  considerable  time  with  econo- 
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mica!  results.  Perhaps  the  best  known  of  these  systems 
are  the  Schmidt  and  the  Pielock.  A  paper  was  read 
before  the  Liege  meeting  0f  the  Institution  of  Mechanical 
Engineers  by  Mr.  J.  B.  Flamme,*  which  showed  that  con- 
siderable economy  had  been  obtained  in  locomotives  on 
the  Belgian  State  Railways,  experiments  being  made  with 
the  Schmidt  and  the  Cockerill  types  of  superheaters,  the 
latter  being  arranged  so  that  the  steam  was  only  super- 
heated after  leaving  the  high-pressure  cylinder  on  its  way 
to  the  low-pressure  cylinder. 

One  of  the  best-known  types  of  locomotive  superheaters 
in  America  is  the  Schenectady  type,  designed  by  Mr.  Cole, 
of  the  American  Locomotive  Company.  This  superheater, 
as  will  be  seen  from  the  illustrations,  consists  of  a  vertical 
row  of  superheating  tubes,  with  systems  of  superheater 
pipes  therein,  comprising  in  each  tube  an  inner  pipe  which 
is  open  at  both  its  ends,  an  outer  pipe  fixed  to  the  inner 
pipe  forward  of  its  rear  end  opening,  and  an  intermediate 
open-ended  partition  pipe  ;  also  a  f  head  divided  into  two 
chambers,  one  opening  to  the  main  supply  pipe,  and  the 
other  to  the  steam  delivery  pipe.  It  will' be  readily  seen 
that  with  suitable  attachments  the  superheating  pipes  add 
to  the  main  steam  pipes  an  increased  degree  of  heat  from 
their  proximity  to  the  fire. 

*8ee  Thf  Practical  Engineer,  July  Till.  1985,  page  32. 
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The  D.  L.  and  W.  Railway  authorities  at  Scranton, 
Pa.,  have  been  experinienting  for  some  time  with  these 
superheaters  on  engines  of  the  American  passenger  -i-4-0 
type,  built  at  Schenectady.  They  are  of  the  culm  burn- 
ing, Wooton  firebox  kind,  peculiar  to  the  coal  regions. 
One  (No.  953)  was  fitted  with  the  Richardson  balanced 
side  valve,  and  the  other  (No.  95Q)  with  piston  valves, 
Richardson  oil  pumps  being  furnished  to  each.  The  fol- 
lowing particulars  of  the  experiments  have  been  published 
in  the  Railway  and  Locamutive  Engineer! ng : — ■ 

In  the  case  of  No.  953  the  experiments  were  abandoned 
■owing  to  the  difficulty  of  keeping  the  valve  faces  lubri- 
cated. In  the  case  of  No.  955,  the  engine  with  the  piston 
valves,  the  experiments  are  being  continued  with  generally 
gratifying  results.  When  the  valves  are  running  smoothly 
the  engine  is  said  to  do  splendid  work,  running  occasion- 
ally over  To  miles  an  hour  with  seven  heavy  passenger 
cars.  The  .consumption  of  oil  under  ordinary  conditions 
is  about  four  pints  each  trip,  while  on  the  engine  with  the 
superheaters  it  amounts  to  5^  pints,  showing  an  increase 
of  more  than  one-third  over  the  other  engines. 

The  conditions  of  the  road  are  particularly  hard,  with 
occasional  double  curves  and  man}-  heavy  grades.  The 
distance  between  Scranton  and  Almii.i,  119  miles,  with 
five  or  six  stoppages,  is  traversed  in  a  little  over  two 
hours.  The  (juestion  of  fuel  consumption  has  not  been 
seriously  considered  owing  to  the  fact  that  in  the  culm 
burner  the  item  of  fuel  is  not  a  very  important  one.  The 
effective  work  of  No.  955  under  favourable  conditions  sur- 
passes that,  of  any  other  engine  of  its  kind  not  furnished 
with  superheaters.  Its  superiority  is  not  determined  with 
a  sufficient  degree  of  minuteness  to  make  an  exact  com- 
parison- It  seemed  to  us  ,  that  the  oil  pipes  and  their 
attachments  near  the  valves  were  not  strong  enough  to 
suit  the  conditions  of  extraordinary  vibrations  incident  to 
the  service,  and  that  a  thorough  re-construction  along 
heavier  lines  was  necessary  to  insure  perfect  lubrication. 
This  might  also  foe  better  effected  if,  in  addition  to  the 
positive  lubricator,  the  feed  pipes  were  so  connected  that 
the  oil  would  be  led  to  both  ends  of  the  valves  and  cylinders. 
It  should  also  be  possible  to  vary  considerably  the  amount 
of  oil  fed  per  minute,  as  superheater  engines,  even  more 
than  the  ordinary  type,  require  more  oil  when  working 
slowly  at  long  cut-offs  than  at  other  times,  on  account  of 
the  high  temperature  being  maintained  throughout  the 
stroke. 

Difficulties  have  also  been  experienced  with  the  parts 
of  the  superheaters  nearest  the  fire,  the  intense  heat 
readily  affecting  the  parts  and  causing  leakage.  The 
promoters  are  seemingly  very  confident  of  eventually  over- 
coming these  minor  troubles,  and  look  upon  the  intro- 
duction of  the  superheater  in  locomotives  as  an  assured 
success. 


The  British  Association  arrived  at  Victoria  Falls  on 
September  11th,  and  the  president.  Prof.  Darwin,  formally 
declared  the  bridge  open. 

The  Utilisation  of  Brown  Coal  fob  the  Geneeation 
of  Gas. — At  a  recent  meeting  of  a  German  chemical  society, 
Mr.  Schott  delivered  a  lecture  on  this  subject.  The  future 
utilisation  of  the  raw  brown  coal  would  have  to  be  looked  for 
by  means  of  gasification,  when  the  very  high  percentage  of  water 
contained  in  the  coal  would  be  condensed  again  by  the  formation 
of  hydrogen  in  the  generator  instead  of  having  to  be  raised  to 
the  temperature  of  incandescence,  as  in  the  case  of  an  open 
fireplace.  After  cooling,  an  extremely  efficient  gas  free  from 
any  water,  which  is  suitable  also  for  melting  purposes,  is 
obtained  cheaply.  Whereas  in  the  event  of  its  being  used  for 
tiring  under  steam  boilers,  the  ratio  to  common  coal  is  1  to  3  or 
31,  the  ratio  is  only  1  to  2  in  the  present  case.  Conditions  are 
as  satisfactory  in  the  case  of  the  gasification  of  brown  coal 
briquettes  when  no  tarry  products  liable  to  interfere  with  the 
operation  of  the  generator  are  obtained,  while  the  fact  that  more 
than  double  the  amount  of  heat  energy  is  stored  in  the 
briquettes  compensates  for  the  freight  charges  even  for  con- 
siderable distances. 


ELECTRIC  DRIVING  IN  TEXTILE  MILLS. 

We  referred  in  our  issue  of  December  2nd,  1904,  to  the 
decision  of  the  Marquess,  of  Larios,  the  proprietor  of  La 
Aurora  and  La  Industria  Mills,  at  Malaga,  to  adopt 
electric-driving  throughout.  As  then  stated,  Messrs. 
Mather  and  Piatt  Limited,  of  Salford  Ironworks,  Man- 
chester, were  successful  in  obtaining  the  contract  for  the 
transformers,  motors,  switchboards,  and  accessories,  and 
wc  recently  learn  that  the  whole  of  the  plant  has  been 
delivered  and  erected.  La  Annua  Mill  has  now  been  at 
work  for  some  weeks,  with  most  satisfactory  results.  The 
replacement  of  the  steam  engines,  driving  through  gear  and 
belts  by  motors  driving  direct  on  to  the  line  shafts,  has 
reduced  the  power  consumption  by  40  per  cent;  and  in 
the  spinning  mill,  the  steadier  electric  drive  has  increased 
the  yarn  production  by  20  per  cent,  owing  to  the  avoidance 
of  yarn  breakages.  Naturally  such  striking  results  would 
hardly  be  realised  if  the  comparison  were  made  with  a 
modern  Lancashire  mill,  with  the  engine  driving  direct 
by  ropes  on  the  line  shafts  ;  but  even  so  the  results  obtained 
;ii  the  Heasandford  Mill,  Burnley,  equipped  by  Messrs. 
Mather  and  Piatt  Limited,  have  demonstrated  a  very 
material  saving  in  power  and  increase  in  production.  At 
this  mill  there  are  1,600  looms,  driven  by  21  motors  of 
25  brake  horse  power,  each  motor  driving  the  counter- 
shafts in  the  weaving  sheds  by  means  of  raw  hide  pinions, 
in  gear  with  cast-steel  wheel  on  the  countershaft.  There 
are  also  several  smaller  motors  for  other  purposes.  They 
are  all  of  the  10  pole  induction  type,  with  squirrel-cage 
rotors.  The  rotors  have  cast-iron  spiders  on  the  shaft,  on 
which  are  built  the  wrought-iron  laminated  plates,  wound 
with  insulated  copper  bars  in  .slots,  short-circuited  by 
copper  end  rings.  Fig.  1  shows  the  motor  driving  the 
countershafts  in  the  weaving  shed,  and  supported  on 
strong  iron  brackets.  In  the  winding  shed  the  motors 
are  fixed  on  a  hanging  bracket,  as  shown  by  fig.  2.  The 
generating  set  consists  of  a  Bellis  high-speed  engine,  direct 
coupled  to  a  Mather  and  Piatt  three-phase  generator  for 
550  kilovolt-amperes  at  440  volts,  50  cycles  per  second, 
with  18  poles,  and  speed  of  330  revolutions  per  minute. 

The  72  motors  supplied  by  Messrs.  Mather  and  Piatt 
Limited  for  the  mills  at  Malaga  are  for  three-phase  cur- 
rents varying  in  size  from  15  to  150  horse  power,  and 
aggregating  2,350  horse  power.  The  average  efficiency 
is  91*1  per  cent,  and  the  average  power  factor  88T  per 
cent.  The  electrical  energy  for  driving  these  mills  is 
transmitted  a  distance  of  some  20  miles  at  a  pressure  of 
25,000  volts  from  the  power  station  of  the  Sociedad 
Hidio  Electrica  del  Chorro,  which  has  installed  a  water- 
turbine  station  of  some  2,000  horse-power  capacity  in  the 
Chorro  Gorge. 

Spain,  however,  especially  Andalusia,  has  a  very  limited 
rainfall,  and  in  such  seasons  as  the  present  the  water 
supply  is  inadequate  for  the  growing  demands  of  the  com- 
pany, which,  in  addition  to  providing  power  for  the  mills, 
is  also  supplying  current  to  the  tramway  company,  the 
two  electric  light  supply  companies  already  established  in 
Malaga,  and  other  industries.  To  meet  the  deficiency  in 
the  water  power  the  Chorro  Company  has  therefore 
decided  to  instal  in  the  city  of  Malaga  a  reserve  steam 
station  of  2,000  brake  horse  power.  Various  prime  movers 
were  considered,  and  it  was  ultimately  decided  to  adopt 
steam  turbo-alternators,  in  two  units  each  of  1,000  horse 
power.  Proposals  were  called  for  from  the  principal 
firms  in  Germany,  Switzerland,  France,  and  England,  and 
it  is  gratifying  to  learn  that  in  face  of  the  cosmopolitan 
competition,  the  contract,  which  includes  boilers,  steam 
ti  rboHalternators,  rotary  convertor,  switch  boards,  and 
piping,  has  been  obtained  by  the  same  British  firm,  Messrs. 
Mather  and  Piatt  Limited,  which  has  equipped  the  Malaga 
Mills.  This  installation  will  be  one  of  the  first  steam  tur- 
bine stations  in  Spain,  and  much  interest  will  attach  to 
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it  as  the  turbines  will  be  of  the  Zoelly  type,  the  construe-  secured  by  Messrs.  Mather  anrl  Piatt  Limited  under 
tion  of  which  in  Great  Britain  and  the  Colonies  has  been    I  exclusive  licence. 


Fin.  2. 

ELECTRIC   DRIVING   IN   TEXTILE  MILLS, 
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EFFICIENCY  OF   MODERN  LOCOMOTIVES. 

Mb.  Alvin  15.  Joiix.-on,  of  the  Baldwin  Locomotive  Works, 
Philadelphia,  U.S.A.,  recently  made  the  following  state- 
ment, which  we  take  from  1  he  Canadian  Engineer: — 

A  locomotive  is  not  subject  to  an  annual  reduction  of 
efficiency.  So  long  as  its  boiler  is  in  condition  to  carry 
the  pressure  for  which  it  was  designed,  and  so  long  as  the 
locomotive  is  maintained  in  a  proper  state  of  repair,  it  is 
capable  of  doing  its  maximum  work.  With  the  great 
improvements  which  have  been  made  in  boiler  construction 
there  should  be  no  necessity  for  reducing  the  working- 
pressure  until  the  locomotive  is,  from  other  causes,  about 
ready  for  withdrawal  from  service.  There  is  not,  there- 
fore, an  annual  reduction  of  10  per  cent,  nor  of  any  other 
percentage,  by  reason  of  the  depreciation  of  the  efficiency 
of  existing  locomotives.  The  percentage  of  reduction  of 
power  caused  by  the  retirement  of  old  locomotives  is  much 
less  than  the  ratio  which  the  number  of  such  locomotives 
bear  to  the  whole  number  in  service,  because  most  of  the 
locomotives  now  being  withdrawn  from  service  are  light 
in  weight  and  obsolete  in  type.  Experience  has  shown 
that  at  intervals  of  about  20  years  there  come  revolu- 
tionary changes  in  railway  equipment.  Thus  we  have 
seen  the  transition  of  car  loads,  from  20,000  to  40,000, 
from  40,000  to  60,000,  and  from  00,000  to  100,000  pounds 
capacity  each,  accompanied  by  corresponding  changes  in 
the  weight  of  rail  and  in  the  capacity  of  locomotives.  So 
certain  is  the  further  development  of  railway  science  that 
it  is  unsafe  for  any  railroad  manager  to  count  upon  the 
efficiency  of  the  best-known  appliances  for  a  period  of 
more  than  20  years  in  the  future.  Modern  locomotives 
should  maintain  their  maximum  efficiency  for  at  least  20 
years,  and  should  then  be  available  for  a  good  many  years' 
service  on  branch  lines.  The  depreciation  is,  therefore, 
less  than  5  per  cent,  and  instead  of  4, GOO  locomotives 
being  required  annually  to  make  good  the  depreciation  in 
existing  equipment,  approximately  2, -"500  will  be  sufficient. 

The  locomotives  now  doing  the  greater  portion  of  the 
work  of  the  country  have  been  constructed  during  the  past 
ten  years.  They  are  of  enormously  greater  capacity  than 
those  which  they  have  replaced.  Twenty  years  ago  the 
heaviest  standard  freight  locomotive  had  a  weight  Ou 
driving  wheels  of  from  100,000  to  110,000  pounds.  At 
present  the  average  weight  on  driving  wheels  of  heavy 
freight  locomotives  is  about  180,000  pounds,  an  increase 
of  fully  75  per  cent. 

One  of  the  most  conspicuous  facts  in  railroad  work 
during  the  past  few  years  has  been  the  vast  sums  spent 
in  reducing  grades,  straightening  curves,  and  otherwise 
so  improving  the  conditions  of  traffic  as  to  reduce  the 
power  required  for  its  movement.  Such  reduction  of 
grades  and  curves  is  equivalent  to  a  large  increase  in  the 
effective  capacity  of  locomotives,  while  the  introduction 
of  gravity  yards  also  largely  reduces  switching  engine 
mileage.  It  is  difficult  to  convert  this  into  the  terms  of 
a  definite  percentage  of  increased  locomotive  power,  but 
it  must  be  a  very  considerable  factor  both  in  increased 
efficiency  and  in  reduced  cost  of  operation,  and  tends  to 
lessen  the  number  of  locomotives  required  for  a  given 
freight  tonnage. 

The  average  number  of  miles  of  track  "locomotive  for 
the  whole  country  is  approximately  five,  but  this  includes 
all  of  the  old-established  lines  where  traffic  is  concentrated 
and  trains  are  numerous.  Rarely  do  new  roads  provide 
themselves  so  liberally  with  power;  one  locomotive  for 
each  ten  miles  of  track  is  nearer  to  the  usual  allowance. 
Therefore  600  locomotives  per  annum  should  be  sufficient 
to  provide  for  new  construction  of  6,000  miles. 

It  is  difficult  to  determine  what  number  of  locomotives 
is  required  annually  to  provide  for  increase  of  traffic, 
exclusive  of  renewals  of  existing  equipment  and  equip- 
ment for  new  mileage.  During  the  seven  years  from 
1897,  when  a  total  number  of  locomotives  in  the  country 


was  36,080,  to  1904,  when  the  total  number  of  locomotives 
in  the  country  was  44,529,  the  increase  was  8,449,  or  an 
average  of  1,207  per  annum.  'I  his  annual  increase,  of 
couise,  covered  also  new  mileage  and  increased  tonnage. 
It  would  be  a  liberal  allowance  to  assume  that  1,000  loco- 
motives per  annum  are  required  for  increasing  tonnage. 

Summarising  the  foregoing,  the  total  requirements  of 
American  railroads  appear  to  be:  — 

Number  required  for  renewal  of  existing-  equipment..  2,300 

Number  required  for  equipping  new  mileage   600 

Assumed  requirements  tor  increasing  annual  tonnage.  1,000 

3,900 

During  1903  the  American  Locomotive  Company  built 
in  its  eight  shops  2,216  locomotives^  and  the  Baldwin 
Locomotive  Works  built  in  their  shops  in  Philadelphia 
2,022.  Although  having  contracts  sufficient  to  operate 
bo  their  maximum  capacity  throughout  thai  year,  a  number 
of  causes  contributed  to  prevent  both  concerns  from  realis- 
ing their  maximum  production.  Both  were  engaged 
largely  in  rebuilding  their  shops,  and  both  were  greatly 
hampered  during  a  considerable  portion  of  the  year  by 
difficulties  in  obtaining  supplies  of  materials.  The  Rogers 
Locomotive  Works  were  operating  as  a  third  competitor, 
but  their  production  was  not  made  public.  Since  then 
the  American  Locomotive  Company  has  acquired  the 
Rogers  Locomotive  Works,  and  now  advertises  its  capacity 
of  3,000  locomotives  per  annum.  The  Baldwin  Loco- 
motive Works  are  endeavouring  to  maintain  a  production 
of  50  locomotives  per  week.  During  March,  1905,  they 
actually  turned  out  216  locomotives.  It  is,  therefore, 
apparent  that  the  combined  capacity  of  these  two  concerns 
is  approximately  5,500  locomotives  per  annum,  or  sufficient 
to  renew  the  entire  locomotive  stock  of  the  country  for 
each  eight  years.  Not  only  is  their  capacity  sufficient  for  all 
the  needs  of  our  American  railroads,  but  as  appears  from 
the  foregoing,  there  exists  a  surplus  capacity  of  some- 
thing like  1,600  locomotives  per  annum  out  of  which  to 
provide  for  increasing  future  demands,  for  exports  to 
foreign  countries  and  for  sales  to  those  buyers  whose 
purchases  do  not  figure  in  the  statistics. 


AUTOMOBILE  HIGH-SPEED  BOATS. 


Ix  this  paper  the  author  describes  the  results  of  trials 
which  he  has  made  during  the  last  three  years  on  a  number 
of  boats  driven  by  petrol  motors  at  very  high  speeds.  The 
boats  referred  to  are  the  following  :  Lutece,  La  Rapee  II., 
La  Rapee  III.,  Princesse  Elisabeth,  Titan  II.,  Hotchkiss, 
and  Pertuisane.  The  author  remarks  that  it  is  unfor- 
tunate that  these  boats,  having  all  been  built  specially 
for  racing,  were  completed  hurriedly,  and  there  was  there- 
fore very  little  time  to  put  them  to  proper  tests  and  trials. 
This  is  to  be  regretted,  since  these  boats  are  models  which 
afford  a  means  of  trials  of  hulls  and  propellers,  which 
would  be  of  great  interest  in  the  art  of  naval  construction. 

The  author  gives  numerous  details  and  figures  descrip- 
tive of  the  hulls,  machinery,  and  propellers  of  the  various 
boats  named.  Particulars  are  also  given  of  the  effects 
produced  by  certain  modifications  made  in  some  of  the 
boats,  as  well  as  of  the  behaviour  of  the  boats  when  under 
way.  In  the  case  of  the  Rapee  III.  it  is  stated  that  when 
running  at  full  speed  the  shape  of  the  hull  forward  is 
such  as  to  raise  the  bow,  and  the  flat  bottom  aft  pre- 
venting the  stern  from  sinking,  the  boat  pivots  round  an 
axis  very  close  to  the  stern,  lifting  herself  clear  of  the 
water  to  a  considerable  extent,  and  the  displacement  is 
therefore  .small  in  comparison  with  the  weight.  The 
form  of  the  hull  is  also  such  that  the  boat  does  not  ship 
water  when  running,  and  bounds  from  wave  to  wave,  the 
upper  part  of  the  deck  never  being  covered  by  the  waves. 

The  author  remarks  that  the  figures  and  particulars 
given  show  that  it  is  possible  with  little  boats  to  attain 
speeds  which  would  have  been  considered  impossible  only 
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only  two  years  ago,  and,  indeed,  the  speed  of  Rapee  III. 
corresponds  in  a  comparative  maimer  to  the  enormous 
speed  of  205  kilometres  (127  -i  miles)  per  hour,  for  a 
ship  of  the  dimensions  of  the  Deutschland.  This  little 
boat  has  machinery  of  80  horse  power  per  ton  of  dis- 
placement, whilst  Mr.  Parsons'  Turbinia,  although  driven 
by  the  lightest  possible  steam  machinery,  has  only  50 
horse  power  per  ten  of  displacement,  and  the  weight  of 
the  entire  mechanism  of  the  Rapee  III.  is  only  1378  lb. 
per  horse  power,  while  it  amounts  to  22'4  lb.  per  horse 
power  in  the  Turbinia. 

The  great  objection  raised  against  explosion  motors  is 
the  very  high  number  of  revolutions,  varying  according 
to  the  motors  from  800  revolutions  to  1,500  revolutions 
per  minute,  and  it  is  constantly  stated  that  these  motors 
are  wanting  in  durability,  and  are  in  constant  need  of 
repairs.  The  author,  however,  after  a  personal  experi- 
ence of  eight  yeais,  has  found  that  there  is  no  justification 
for  this  statement. 

In  the  race  at  Monaco  the  motor  of  the  Rapee  III.  ran 
for  six  consecutive  hours  at  950  revolutions,  making  in 
that  time  a  total  of  312,000  revolutions,  and  the  sixteen 
laps  of  the  course  were  made  with  differences  of  time 
of  only  3  seconds  at  the  maximum. 

The  trials  of  propellers,  so  costly  in  the  case  of  large 
vessels,  can  be  made  at  very  small  expense  with  auto- 
mobile boats,  and  should  afford  valuable  information. 
The  forms  of  the  boats  are  entirely  different  from  those 
of  the  best  high-speed  steam  vessels,  and  are  absolutely 
contrary  to  the  famous  wave-line  theories  of  Colin  Archer 
and  Scott  Russell.  These  boats  do  not  cut  the  water, 
and  have  not  to  displace  it  ;  they  glide  over  it,  and  they 
may  be  described  in  some  measure  as  "  hydroplanes." — 
Abstracts  of  the  Institution  of  Civil  Engineers. 


LOCOMOTIVE  ENGINEERING  NOTES. 

By  J.  F.  Gairxs. 

A  study  of  the  distribution  of  compound  locomotives 
shows  that,  disregarding  articulated  systems  such  as  the 
Mallet,  in  which  the  high  and  low  pressure  cylinders  drive 
separate  sets  of  coupled  wheels,  the  various  four-cylinder 
systems  are  to  a  great  extent  national,  the  only  exception 
being,  and  that  only  in  degree,  the  De  Glenn  system, 
which  is  to  a  certain  extent  cosmopolitan  on  the  European 
Continent.  Thus  we  have  the  systems  allocated  somewhat 
as  follows  : 

1.  De  Glehn — France,  Germany,  Switzerland,  Spain, 
Portugal,  etc. 

2.  Von  Borries  and  other  German  systems — Germany 
and  Italy. 

3.  Von  Golsdorf — Austria. 

4.  Tandem  compounds — Russia,  Hungary,  and  United 
States. 

5.  Webb— Great  Britain. 

0.  Vauclain  (two  systems) — United  States,  Canada,  and 
a  few  American-built  engines  for  foreign  use. 
7.  Cole— United  States. 

There  are,  of  course,  a  few  exceptions  to  the  above,  but 
as  a  general  statement  it  is  correct. 

A  good  deal  of  space  could  easily  and  profitably  be 
occupied  with  a  study  of  these  systems,  notwithstanding 
what  has  already  been  written  by  many  and  capable 
engineering  authors;  but  for  the  present  the  writer  pur- 
poses dealing  only  with  the  least  known  of  the  systems 
in  anything  like  extended  use,  that  referred  to  generally 
as  the  Vauclain  balanced  system. 

The  ordinary  Vauclain  system,  having  the  high  and 
low  pressure  cylinders  at  each  side  of  the  engine  super- 
posed, the  two  piston  rods  being  connected  to  a  common 
crosshead,  two  sets  of  motion  only  being  employed,  is  now 
a  matter  of  ordinary  engineering  knowledge.  According 
to  the  later  system,  however,  the  cylinders  are  separated, 


and  the  inside  high-pressure  cylinders  drive  a  cranked 
axle,  while  the  outside  low-pressure  cylinders  actuate  the 
wheels  directly. 

Principal  interest  attaches,  however,  to  the  valve 
arrangements  which  form  part  of  this  system,  for  as  regards 
mere  cylinder  ariangement  Mr.  Vauclain  only  follows  in 
the  footsteps  of  other  locomotive  engineers  associated  with 
f o  u r-cy li nde r  compounding. 

An  essential  characteristic  of  all  the  Vauclain  compound 
engines,  whether  of  the  ordinary  or  the  balanced  systems, 
or  whether  employing  tandem  cylinders,  is  the  use  of  a 
single  piston  valve  of  special  construction  to  govern  the 
steam  distribution  of  each  pair  of  cylinders,  one  high  and 
one  low  pressure.  The  accompanying  diagram,  in  which 
the  cylinder  and  valve  centre  lines  are  supposed  to  lie  in 
the  same  plane,  though  actually  the  valve  is  at  a  con- 
siderably higher  level,  will  set  forth  the  main  features  of 
interest. 


STARTING  VALV£ 


Steam  Ui  tribution  in  Balanced  Conspound  Cylinder. 


The  valve,  as  can  be  seen,  is  of  peculiar  construction, 
and  an  unusual  arrangement  of  ports  provides  for  the 
r.ecessary  steam  passages.  The  central  part  of  the  piston 
valve  governs  the  live  steam  entrance  to  the  high-pressure 
cylinder,  the  steam  admission  occurring  through  the  central 
1  art.  On  the  exhaust  side  steam  passes  to  the  inside  of 
the  valve,  which  thus  serves  the  purpose  of  a  receiver, 
and  beyond  its  end  obtains  access  to  the  low-pressure 
admission  ports!  The  low-pressure  exhaust  is  governed 
by  the  end  portions  of  the  valve. 

As  the  corresponding  high  and  low  pressure  pistons  are 
always  moving  in  opposite  directions,  the  cranks  being 
arranged  at  180  deg.,  it  follows  that  the  exhaust  from  the 
high-pressure  cylinder  proceeds  directly  to  the  same  end 
of  the  low-pressure  cylinder. 

At  starting,  the  auxiliary  steam  pipe,  fitted  with  a 
starting  valve,  connects  the  two  ends  of  the  high-pressure, 
cylinder  to  relieve  compression,  so  that  the  bulk  of  the 
work  is  then  done  in  the  low-pressure  cylinder  at  nearly 
full  boiler  pressure,  the  valve  motion  being  placed  in  full 
gear  for  the  first  few  strokes. 
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In  most  engines  compounded  according  to  this  system 
the  four  pistons"  all  drive  on  to  one  axle,  the  four  cranks 
quartering;  but  in  a  few  engines  built  last  year  for  the 
Chicago,  Burlington,  and  Quincy  Railroad  the  inside  high- 
pressure  cylinders  operate  the  leading  coupled  axle  through 
a  cranked  axle,  while  the  outside  low-pressure  cylinders 
have  long  connecting  rods  connected  to  the  second  coupled 
axle.  The  valve  motion  of  thj  ordinary  Stephenson  type 
is  operated  from  the  second  axle,  and  drives  the  valves  by 
means  of  a  rocking  shaft,  according  to  the  usual  American 
practice. 

The  chief  advantage  of  this  arrangement  is  that  balanc- 
ing is  very  largely  provided  for  by  the  cylinders  driving 
at  90  deg.  intervals,  and  the  adjacent  pistons  on  each  side 
moving  always  in  opposite  directions.  When  the  power 
is  divided  between  two  axles,  as  in  the  Burlington  engines 
mentioned  above,  the  further  advantages  of  division  are 
obtained,  raid  the  general  system  has  much  in  common 
with  the  "divided  and  balanced"  De  Glehn  system,  though 
the  two  systems  have  nothing  in  common  in  respect  of 
valves  and  steam  distribution. 

The  first  engines  compounded  on  this  system  were  of 
the  six-coupled  bogie  (4-6-0)  type,  and  appeared  in  1902. 
Since  then  quite  a  number  of  these  balanced  compound 
engines  have  been  built  (70  in  1904).    We  illustrate  here- 


puvssenger  trains,  and  on  railways  out  of  London  such 
engines  are  becoming  more  and  more  common,  and  the 
old  prejudice  against  coupled  wheels  for  fast  work — very 
fast  work  is  often  required  of  six-coupled  tank  engines — 
is  rapidly  disappearing,  not  because  they  are  no  longer 
disadvantageous,  though  improved  design  has  lessened 
the  drawbacks  somewhat,  but  because  multiple-coupled 
axles  are  a  necessity  for  dealing  with  present  day  train 
loads,  and  for  sufficiently  rapid  acceleration  to  permit  of 
proper  traffic  working. 

Moreover,  eight  coupled  wheels  are  now  used,  on  the 
Great  Northern  Railway,  for  passenger  tank  engines,  an 
innovation  which  was  not  dreamed  of  ten  years  ago;  and 
actual  use  has  shown  that  the  practice  is  not  incompatible 
with  the  efficient  working  of  traffic  at  sufficiently  high 
speeds  for  ordinary  purposes,  and  without  entailing  an 
unreasonably  high  repair  bill.  Increased  cost  of  repairs 
is  inevitable,  but  that  is  recognised,  and  is  considered  to 
be  the  necessary  result  of  the  increased  working  accelera- 
tive  capabilities  of  the  engines. 

The  Belpaire  firebox,  with  its  great  advantages  of 
direct  staying  for  the  crown  sheet  and  a  large  steam  space 
above  the  inner  firebox,  was  very  slowly  adopted  from  the 
date  of  its  inception,  nearly  60  years  ago  by  Mons.  Bel- 


ATL ANTIC  TYPE  (4-4—2)  ENGINE  FOR  THK  ATCHISON,  TOPEKA,   AND  SANTA  FE  JRAILROADS. 


with  an  Atlantic  type  (4-4-2)  engine  for  the  Atchison, 
Topeka,  and  Santa  Fe  Railroads.  The  two  cylinders  and 
valve  casing  at  each  side  are  cast  in  one,  with  a  half 
saddle  for  supporting  the  smoke  box  when  the  two  parts 
are  bolted  together.  The  leading  dimensions  are  as 
follows  : 

Cylinders:  High  pressure,  15  in.  diameter;  low  pressure, 
25  in.  diameter;  stroke,  26 in. 

Wheels  : Coupled,  6  ft.  1  in.  diameter;  bogie,  2ft.  10  in.  ; 
t  railings  3  ft.  8  in. 

Boiler  pressure  :  220  lb.  per  square  inch. 

Heating  surface:  Firebox,  190  square  feet;  tubes, 
2,893  square  feet;  total,  3,083  square  feet. 

Grate  area,  49'5  square  feet. 

Weight  in  working  order  (engine  only),  86  tons. 

Weight  on  coupled  wheels,  45^  tons 

The  tender  is  of  huge  dimensions,  and  has  the  almost 
unprecedented  water  capacity  for  8,400  gallons,  while  its 
total  weight  is  nearly  60  tons. 

We  are  indebted  to  the  Baldwin  Works  for  the  photo- 
graph and  particulars. 


A  striking  confirmation  of  the  fact  that,  as  the  years 
go  by  so  circumstances  and  requirements  change  radically, 
is  provided  by  the  increasing  use  of  engines  with  more  j 
than  two  pairs  of  coupled  wheels  for  passenger  and  par- 
t  icularly  for  local  passenger  service.  On  two  railways 
six-coupled  tank  engines  are  now  the  rule  for  suburban 


paire,  when  chief  engineer  of  the  Belgian  State  Railways ; 
but  now,  since  modern  methods  have  obviated  some  of  the 
difficulties  of  construction,  it  is  being  used  more  and  more 
extensively,  and  it  is  now  employed  in  all  the  principal 
countries  of  the  world. 

In  this  country  it  is  employed  extensively  on  the  Great 
Western,  Great  Central,  Lancashire  and  Yorkshire,  and 
Midland  Railways,  and  latterly  on  the  Great  Eastern  Rail- 
way, while  on  the  London  and  North- Western ,  Cambrian, 
and  some  of  the  Irish  lines  it  is  used  to  a,  as  yet,  limited 
extent.  According  to  latest  advices  Mr.  H.  S.  Wainwright 
is  fitting  this  type  of  firebox  to  the  recent  editions  of  his 
well-known  four-coupled  bogie  express  engines. 


Corrugated  concrete  piles  are  a  new  development  in  the 
building  art.  Where  wooden  piling  lias  been  used,  it  is  often 
the  case  that  the  piles  are  overdriven,  and  thus  crushed  out  of 
all  valuable  solidity.  Where  concrete  columns  have  been  used, 
they  have  heretofore  been  made  in  place  by  the  addition  of 
successive  layers  of  concrete  stamped  into  an  excavation  or 
mould,  and,  being  built  underground,  they  are  liable  to  be  full 
of  imperfections.  The  new  departure  is  a  corrugated  column  of 
concrete  made  up  in  moulds  and  tapered  so  that  it  may  be  easily 
put  down.  Through  the  centre  of  the  pile  runs  a  hole  and 
through  this  hollow  centre  a  jet  of  water  is  forced,  thus  excavat- 
ing the  earth  as  the  pile  sinks  downward.  Besides  its  solidity, 
the  concrete  pile  has  the  advantage  that  it  can  be  sunk  from  the 
basement  floor  level  and  topped  off  with  a  slab  of  concrete  to 
answer  as  the  entire  foundation,  instead  of  carrying  the  footing 
down  to  low-water  level.  This  low-water  level  is  the  point  at 
which  wood  piling  must  begin  if  wood  piles  are  to  be  permanent, 
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PRIOR   PUBLICATION  OF  AN  INVENTION. 

Most  engineers  and  manufacturers  are  aware  that  in  order 
to  obtain  a  valid  patent  for  an  invention  it  is  necessary 
that  no  publication  of  the  invention  may  take  place  before 
the  application  for  patent  is  lodged  at  the  Patent  Office. 

Publication  may  be  effected  in  a  variety  of  ways.  The 
more  general  cause  of  prior  publication  may  be  put  down 
to  the  natural  pride  of  the  inventor  who,  in  his  anxiety 
to  obtain  public  recognition  or  appreciation  of  the  product 
of  his  ingenuity  and  labour,  rushes  into  print  in  some 
trade  journal  or  newspaper.  If  his  invention  is  of 
practical  utility  he  will  no  doubt  be  encouraged  by  the 
editor,  who  is  always  on  the  lookout  for  new  matter  and 
novel  ideas,  and  may  not  take  into  consideration  that  the 
writer  of  the  article  submitted  to  him  may  at  a  future 
date  wish  to  obtain  protection  for  the  subject  of  his  article. 
Or  an  inventor  may  submit  a  model  or  sample  of  his 
invention  to  the  editor,  and  invite  criticism.  As  long  as 
the  description  thus  published  is  sufficient  to  enable  a 
man  skilled  in  the  especial  industry  to  which  the  invention 
applies  to  carry  out  the  idea,  then  the  publication  is 
sufficient  to  invalidate  any  patent  subsequently  applied 
for  in  respect  of  that  invention. 

Prior  publication  does  not  necessarily  mean  only  the 
public  distribution  of  a  printed  description  of  an  inven- 
tion, but  it  applies  to  any  act  which  will  acquaint  the- 
public  with  sufficient  knowledge  of  it  to  enable  "the  man 
skilled  in  the  art"  to  carry  the  idea  into  effect  without 
any  exercise  of  his  inventive  faculty — that  is,  by  the  use 
only  of  the  usual  skill  and  intelligence  required  in  his  art 
or  trade.     It  has  even   been  held  that  the  manufacture 
or  use  of  a  new  machine  in  a  workshop  where  workmen 
were  free  to  pass  in  and  out,  without  restrictions  as  to 
confidence,  either  direct  or  implied,  was  sufficient  to  upset 
a    patent   applied   for   afterwards.      It  would  therefore 
appear  necessary  for  an  inventor  to  either  make  his  model 
<~>v  first  machine  in  secret,  or  to  bind  his  workmen  to  con- 
fidence, and  carry  on  the  work  in  a  shop  from  which  other 
members  of  the  public  are  excluded.    On  the  other  hand, 
a  patent  was  held  good  many  years  ago  although  an  experi- 
mental use  had  been  made  in  public  view  before  the  date 
of  application  for  a  patent,  the  invention  in  this  case  being 
of  such  a   nature   that  secret   experiment    was  quite 
impossible.    It  is,  however,  even  in  extreme  cases  of  this 
sort  a  very  dangerous  proceeding  to  experiment  in  public 
until  protection  has  been  applied  for ;  and  considering  the 
great  facility  offered,  by  the  provisional  application  by 
which  an  inventor  need  file  a  description  of  only  the  nature 
of  his  invention,  without  going  into  particular  details,  the 
excuse  that  the  character  of  the  invention  rendered  experi- 
ment in  secret  impossible  would  hardly  hold  good  at  the 
present  time. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED  BY  MESSRS.   MARKS  AND  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  daring  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices—viz.,  IS, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  SO,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

18334    C.  H.  G.  VOLL  and  J.  HERTZ.    Supports  for  plan 
sitters.* 

18409  V.  F.  TEENY  (S.  S.  Hartley,  U.S.A.).  Farm  gates* 
18532    A.  D.  CURLING.    Chaff-cutting-  machine. 


Arms  and  Ammunition. 

18139    E.  REHR.    Absorbing  recoil  in  guns.* 


Bottles,  Glass,  &c. 

18297    W.  J.  ODELL.    Valve  bottle. 

18327    J.  J.   McDONALD.    Non-rcfiUable  bottles* 

18373    A.  T.  CRICHTON  and  W.  RANNERMAN.  Construction 

of  refractive  glass. 
18417    W.  E.   LAKE  (W.  H.  Dodge,   U.S.A.).       Caps  for 

bottles.* 

18431    A.   J.  BALDWIN.    Making  wire  glass.* 

18438    K.  PAN  AY.    Transparent  show  glass* 

18460    W.  A.  FLEMING.  Bottles. 

18518    T.  P.  JARY.    Capsule  for  perfumes. 

18521    J.  GORDON.    Application  of  glass  to  surfaces. 

18531    H.  A.  PERRINS.    Non-retillable  bottle. 


Building  and  Construction. 

18283    G.  WILKINSON.    Street-paving  appliance. 
18418    J.  ROARD  &  CO.   LTD.,   and    C.   J.  GOODLAND. 
Roofing  tiles. 

18441    Ar.  W.  COX.    Affixing  and  transferring  prints  to  earthen- 
ware tiles.* 

18465  R.  C.  HARRISON   (O.  W.   Alston,   U.S.A.).  Stone- 

sawing  machines.* 

18466  R.   C.  HARRISON  (O.  W.  Alston,   U.S.A.).  Stone- 

sawing  machines.* 
18533    F.  E.  L.  HARRIS.    Fire-resisting  flooring. 

18537  J.  BRETHERTON.    Cover- joint  weatherproof  bricks. 

18538  J.   R.  HILLIARD.    Fire-extinguishing  building. 
18602    E.  F.  FISHER.    Building  blocks. 


Chemistry  and  Photography. 

18328    F.  THOMAS.    Manufacture  of  casein  compounds. 

18332    A.  McLEOD.    Tripod  stand  for  cameras.* 

18413    NEUE      PHOTOGRAPHISCHE  GESELLSCHAFT 

AKT.-GES.    Daylight  changing  device  for  plates.* 
18422    T.  AZUMA.    Flash-light  photography. 
18522    J.  B.  BINNS.    Photographic  mounts. 


18551    F.  SUGG.    Developing  photographic  films. 

18582    H.  E.  NEWTON  (The  Farbenfabriken  vormals  Friedrich 
Rayer  &  Co.,  Germany).    Manufacture  of  pyrimidine 

derivatives. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

18587    J .  TELT.    Apparatus  for  delivering  money. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

18360    J.  C.  WALKER.    Handles  and  handle  bars  of  bicycles. 

18379  J.  RILEY  and  F.  PAYNE.       Springs  of  bicycles  or 

motor  ears. 

18487    C.  J.  HOPKIN.    Cycle  driving  gear. 

18517    G.  GAUT11IER.    Fore  carriages  for  tricycles. 

18542    C.  W.  BURROW.    Spring  handle  bar  for  cycles. 

18553    \Y.  R.  REEVES.    Propulsion  of  cycles  by  wind  pressure. 

18601    E.  LEE.    Transport  of  motor  cycles. 

Electrical. 

18312  H.  OPPENHE1MER  (Aktiengesellschaft  Mix  &  Genest, 
Germany).    Telephone  exchange  working. 

18368    .1.  RERY  and  F.  C.  WILSON.    Automatic  electric  time 

switches. 

18375    J.  W.  RROOKS.    Connecting  conduits. 

18380  E.  WRIGHT.    Cut  of  attachment  for  telephones. 

18381  C.  R.  ASKEW.    Galvanic  battery.* 

18384    T.  GRAINGER.    Magnetic  motors.* 

18401  SIEMENS  EROS.  &  CO.  LTD.  (Siemens  Schuckcrt- 
verke  G.  m.  b.  H.,  Germany).  Coutinuoxis-current 
machine.* 

18419    J.  SKWIRSKY.  Telephones. 

18427    J.  F.  LESTER.    Electric  purification  of  water.* 

18432    J    LEWY.    Electric  lighting  apparatus* 

18447  THE  ERITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).  Motor  starting  and 
controlling  switches. 

18459    G.  WILKINSON.    Electricity  supply  systems. 

18484  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric   Co.,  U.S.A.).  Electrode. 

18485  THE  ERITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Electric  fuses. 

18519  THE  ALLGEMEINE  ELEKTRICITATS  GES. 
Electric  control  systems.* 


Engineering  and  Mechanical. 

18288    H.    ROEERTS.       Feeding    mechanism    for  cutting 
machinery.* 

18295    J.  W.  MACFARLANE  (VV.  Scott,  Straits  Settlements). 
Centrifugal  machines. 
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18298    A.  L  MAXFIELD  and  A.  W.  LE  COUTEUR.  Free- 
wheel clutches. 

18302  H.  CARTER.    Flexible  joint. 

18303  H.  CARTER.    Plunger  pump. 

18317    A.  R.  McLELLAN  and  J.  SUTCLIFFE.  Clutches. 

18319    H.  STKESi    Tandem  bucket  pumps.* 

18337    CLAYTON    &    SHUTTLE  W  ORTH    LTD.,    and  R. 

GAMBLE.    Thrashing  machines. 
18340    N.  R.  STILES.    Push-button  devices* 
18342    C.   MANBY.    Variable-speed  gear.* 
18377    J.  B.  JARVIS  and  W.  H.  WEEKES.    Extracting  split 

cotters. 

18382    W.    FAIR  WEATHER    (The    Norwall  Manufacturing 

Co.,  U.S.A.).    Packless  valve.* 
18395    J.  HANNIBAL.    Variable-speed  gearing. 

18406  A.  G.  DA  VIES.    Unloading  coal. 

18410    R.  KERSHAW.    Apparatus  for  grinding  cutting  tools. 

18415  A.  J.  BALDWIN.    Machines  for  making  wire  goods.* 

18416  W.  E.  LAKE  (Hugh  L.   Thompson,  U.S.A.).  Wire- 

drawiug  machines.* 

18444  J.  P.  JOHANSSON.    Centrifugal  liquid  separators.* 

18445  F.  H.  P1ERPONT  and  H.  M.    DUNCAN.  Drilling 

machines.* 

18453  SHERARD   COWPER-COLES.    Manufacture  of  iron 

cylinders. 

18454  J.  W.  COWPE.    Nuts  and  bolts. 
18458    W.  A.  SHAW.    File-cutting  machine. 
18464    M.  SMITH.    Bronzing  machines. 

18472    J.   JOHNSON   and    F.  HARPER.    Lids  of  manhole 
covers. 

18477    L.  H.  SYKES.    Speed  indicator. 

18479    R.  BRENDLE.       Controlling  the  contact  of  friction 
gears. 

18482  H.  PAETON.    Temperature-regulated  valve.* 

18483  P.  BURT.  Ball  bearings.* 
18488    H.  LUCAS.    Screw  jack. 

18497    H.  TOOLEY.    Variable-speed  gearing. 

18504    C.  V.  KERR.    Automatic  governors. 

18520    H.  MUSGRAVE.    Pumping  machinery. 

18523    F.  W.  DICK.    Indicator  for  overhead  shaft  bearings. 

18525    I.  RASMUSSEN.  A.  G.  ROWLEY,  and  H.  ROWLEY. 
Tools  for  drilling. 

18547  F.  W.  HURD.    Bearing  for  shafts.* 

18549  H.  CRUSE.    Valve  casings. 

18554  W.  D.  SAINSBURY.    Friction  clutches. 

18556  M.  MAREILLE.    Hot-air  motors* 

18571  J.  C.  BEXON.    Boring  appliances. 

18573  E.  BUCKHOLT.  Pumps. 

18575  W.  J.  HOLLOW  AY.    Locking  nuts. 

18580  LEV  LEVI.    Flush  valves.* 

18585  F.  JOTTRAND.    Machines  for  soldering. 

18589  C.  MAY.    Level  indicator  for  liquids.* 
18592  H.  T.  WRIGHT.  Turbines. 

18599    D.  McGILL.    Refrigerating  machinery. 

Engines,  Internal  Combustion. 

{See  also  Vehicles  for  Motor  Cars.) 

18336   T.  J.  E.  MOLD  ON.    Explosion  engines. 

18407  E.  F.  BRADLEY.  Carburetters. 

18424  O.  ZIMMER.    Electric  plug  adapter. 

18425  H.  C.  LAMBERT.    Exhaust  silencer. 

18590  W.  CASSIE.    Internal-combustion  engines. 

.  Engines,  Steam. 

18331    T.  DAVIS.    Rotary  engines. 

1*352    E.  H.  NICHOLSON.    Automatic  stop  mechanism  for 
steam  engines.* 
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Pood  Products. 

18457    A.  H.  VALDA.    Receptacle  for  preserving  food. 
18489    T.    HEUGH,  R.   HARVEY,  and    W.   A.  CLARKE. 
Moulding  dough. 


Furniture  and  Domestic. 

18286  S.  J.  WATTS.  Firelighters. 

18355  G.  G.  CAMPION.    Bed  rest  for  invalids.* 

18361  R.  TILLOTSON  and  P.  WARING.    Plunger  for  wash- 
ing clothes. 

18405  J.  R.  CARR  and  J.  B.  THAIN.    Cooking  utensils. 

18434  A.  FABER.    Articles  of  furniture. 

18440  L.  F.  GOSNELL.    Garment  hooks* 

18450  R.  T.  GROCOTT.    Knob  for  bedsteads. 

18461  T.  S.  JACOB.    Suspension  of  toilet  mirrors. 

18474  W.  BARRETT.    Spring-seated  furniture. 

18535  G.  HELPS.    Rise-and-fall  gas  pendant. 

18539  H.  KEMP.    Kitchen  ranges. 

18555  J.  J.  JAMES.    Holders  for  blind  cords.* 

18557  E.  V.  HARRIS.    Window  sashes. 

18567  K.    NELLEKOVEN    and   H.   LORENZ.    Letter  and 

newspaper  boxes.* 

18588  J.  LUCKING  (G.   Pabst,  Germany).    Trees  for  boots 

and  shoes.* 

18591  E.  W.  CHAPMAN.    Safety  extinguishers  for  oil  lamps. 

18595  S.  J.  McNEILL  and  W.  A.  MATHERS.    Fire  guards. 

18597  E.  G.  PAYNE.    Propelling  and  steering  invalid  chairs.* 

18598  E.  G.  PAYNE.  Suspending  the  bodies  of  invalid  chairs* 


Hardware. 

18315  R.  W.  COUR  and  C.  MARX.  Locks. 

18322  W.  R.  PAIGE  and  E.  C.  STRONG.    Diamond  ht.de. 

for  dressing  emery  wheels. 

18343  E.  STOKES.    Kitchen  range. 

18398  J.  ZUMWINKEL.    Safety  pins* 

18400  C.  GROOMBRIDGE.    Bolt  for  doors. 

18565  W.  H.  HANCOCK.    Joiners'  and  engineers'  rules. 

18586  J.  BOIS.    Safety  locks. 


Heat,  Light,  and  Ventilation. 

{Including  Gas  Manufacture.) 

18289    T.  FINNEY.    Paraffin  lamps. 

18301    T.  REDMAN.    Gas  pendants. 

18305    J.  W.  BLAKEY.    Incandescent  gas  fittings. 

18307    G.   KOHLER.    Gas  heating  burners. 

18311    R.  R.  BEARD.    Gas  regulators* 

18325    A.  J.  BOULT.    Automatic  regulation  of  feed  of  water 

to  carbide  of  calcium. 
183391    H.  LUCAS.    Lamps  for  motor  cars. 

18388    H.   F.   JOEL    and  I.   M.    STRETCH.    Supports  for 

incandescent  mantles.* 
18391    T.  HOPKINS.    Gas  tap. 

18442  D.  CHAPPELL  and  D.  J.  CHAPPELL.  Attachment 

for  use  with   gas  burners.* 

18443  C.  F.  CARTER,  H.  S.  LOWE,  and  T.  ALLEN.  Dan 

lamps. 

18480    A.  ROSE  and  W.  BELLAMY.    Holders  for  inverted 

incandescent  gas  mantles. 
18528    G.  DAVIS.    Electric  heaters. 
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Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

18318  H.  H.  LANGSTON.    Horns  for -phonographs. 

18476  T.  WILLOOX.    Connection  of  bracelets. 

18508  II.  CASDIN.    Pneumatic  chin   rest   lor  violins. 

18561  M.  BLANC-K ENS K E.    Scarf  pin. 

18562  A.  R.  HUTTON.  Sound  arm  for  phonographs. 
18566  T.  ISOETTNER,    Violin  bows. 


Leather  Goods,  including  Machinery. 

12128    A.    BATES    &    THE    BRITISH    UNITED  SHOE 

MACHINERY  CO.  LTD.  Leathers-splitting  machines* 
1*299    Hi  H.  THATCHER,  T.  M.  THATCHER,  and  A.  G. 

THATCHER.    Socks  for  hoots  and  shoes. 
1*500   W.  R.  SMITH.    Treating  hides.* 
18345    M.  T.  DENNE.    Machines  Tor  attaching  the  soles  of 

boots  and  shoes. 
18527    J.  E.  S  RAM  AN,  J.  T  SCOTT,  and  W.  L.  EDWARDS. 

Overshoes. 

18534    JT.  F.  JARRETT.    Travelling-  hags. 


Medical. 

18462    G.  SCIIERER.    Moulding  spoons  for  dentists* 

18491  B.  If.  THWAITE.    Presenting  asphyxiation. 

18492  B.  II.  THWAITE.  Destroying  bacteria  in  the  blood; 
18503    F.  W.  PITFIELD.    Medicinal  case. 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 
18563    O.  HEER.    Rolling  and  drawing  mills  for  pipes* 


Optical,  Mathematical,  etc.,  Instruments- 

18320    A.   ABRAHAM.  Barometers. 

18569    C.  B.  McELAVEE  and  JACKSON  BROS.  LTD.  Draw- 
ing instruments.* 


Printing  and  Typewriting. 

18310    J.  JUNOD.    Process  of  engraving  on  printing  rollers. 

18502    W.  J.  FOSTER.       Slip-sheet  apparatus  for  printing 

presses.* 


Railways  and  Tramways. 

18282    W.  STANWAY.    Automatic  railroad  joint. 

18292    T.  E.  WETHERELL.    Tramway  points'. 

183Q9    W.  H.  BROWN.    Audible  fog  signalling  apparatus. 

18358  T.  ALLEN.  Shifting  points  of  tramway  rails  from  the 
car. 

18402  SIEMENS  BROS.  &  CO.  LTD.  (The  Siemens  Halske 
Akt.-Ges.,  Germany).  Working  railway  signals  by 
compressed  air.* 

18408  B.  GYE.  Latch  lock  and  handle  fitting  for  railway 
doors. 

1*111     A.  OLEKIEWICZ.    Jack  for  ra ising  railway  rails.* 

18506  W.  BEAN.  Steering-  and  propelling  gear  for  sub- 
marine boats. 


18526    F.  CHAPMAN  and  E.  C.  BLOCK.    Fog  signalling. 
18541    P.  S11IPPOBOTTAM.    Aerial  railway. 
18584    J.  PARKER.    Fog  signalling  apparatus. 


Sanitation- 

(Including  Building  and  Hardware  ) 
18304    A.  MORALT.    Closet  seats.* 

1*13.5  J.  W.  STRAUGTIAN.  Air-pressure  flushing  cistern. 
18470    R.  HOLT.    Flushing  cisterns. 

18473    J.  JOHNSON  and  T.   HARPER.    Street  gulleys. 


Shipbuilding  and  Navigation. 

1*369    F.  THIRY.     Diminishing  the  force  of  wave-;  on  enlering 
a  port.* 

18376    A.  MARR.    Submarine  signalling. 

183f8    C.  TUCK  FIELD  and  \V.  G.  DE  TONGES  OARLAND. 

Guiding  and  propelling  torpedoes. 
18394    J.  (4.  TAlT,    Ships'  lamps. 
18446    J.   FOLA.  Propellers.* 
I<-I|.7si     E.  H.  CRAGGS.    Cargo-carrying  vessels. 
1*196    1).  E.  HIPWELL.    Enhancing  speed  of  ships. 
1*574    E.  BUCKHOLTZ.    Ships'  propellers. 
18600    1).    ISLES  and  T.    I.  RIORDAN.       Cleaning  ships' 

bottoms. 


Spinning,  Weaving,  and  Allied  Trades. 

18296    R.  C.  WALKER.    Dragging  or  retarding  bobbins  of 

spinning-  frames. 
18333    II.  CARBONNELLE.    Machines  for  punching  jacquard 

cards.* 

18101.    W.  T.    (JOLLEDGE   and  R.   H.    HARRY.  Machine 

for  cutting  fabrics. 
18436    II.  A.  PRY  OR  (Societe  Anonymes  Soieries  Nouvelles 

de  Bruxelles,   Belgium).    Washing  threads. 
18471    T.  A.  BOYD.    Machinery  for  textile  fabrics. 
18558    II.  BENN.    Flyers  used  in  spinning.* 
18560    R.  N.  W.  SMITH.    Pile  fabrics. 


Stationery  and  Paper. 

18313    W.   STAFFORD  and  J.   J.   BARRY.       Letter  post 

envelope. 

18385    C.  A.  CHAPMAN.    Binding  case  for  periodicals. 
18430    R.  R.  WARING.  Albums. 

18456    E.  F.  TAYLOR.    Collapsible  cardboard  boxes. 

18493  THE  LAMSON  PARAGON  SUPPLY  CO.  LTD.  (The 

Carter  Crume  Co.  Ltd.,  U.S.A.).       Check  or  sales 

book. 

18494  THE  LAMSON  PARAGON  SUPPLY  CO.  LTD.,  and 

W.  PA  PI.  Clijj  'for  holding  carbon  sheets  in 
duplicating  books.* 

18548    J.    D.    MORTIMER.       Perforation    and    cutting  of 

envelopes,  etc.* 


Steam  Boilers  and  Fittings. 

18386    W.  PORRITT.    Steam  generators. 

18550    A.  A.  SCOTT  and  R.  WRIGHT.    Consuming  smoke. 

18570    L.    PARKE.    Water  level  indicators. 

21525    R.  P.  ROY.    Apparatus  for  indicating,  recording,  and 
regulating  temperature  in  steam  generators. 
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Tyres. 

1830+    T.  J.  R.  CLARKSON  and  G.  WELCH.  Pneumatic  tyres. 
18367    A.  G.  BROWN.    Side  plates  for  pneumatic  tyres. 
18390    A.  J.  BOULT  (A.  E.  Henderson,  Canada).  Pneumatic 
tyres.* 

1S42!)    J.  J.  W.  HODGETTS.    Tyres  tor  motor  cars. 
18+37    J.  SLEE.    Tyres  for  motor  cars. 
18+63    T.  DANN.    Pneumatic  tyres. 

1857s    O.  ENGI.EBERT,  jun.    Air  tul.es  of  pneumatic  tyres. 

Toys,  Games,  and  Sport. 

18360    E.  RICHMOND.    Mechanical  toy. 
18+33    A.  K.  TERRIS.    Apparatus  for  playing  roulette.* 
18+68    W.  G.  DAVIS  and  ft.  J.  GLEDHLLL.    Exhibition  race 
game. 

18543    T.  THOMAS.    Humane  rabbit  trap. 
18576    J.  S.  PARKER.    Constrnction  of  kites* 


Vehicles,   Wheels,  etc. 

18308  A.  PULBROOK  and  E.  H.  PTTLBROOK.  Neutralising 

shocks  in  vehicles. 

183"j+  A.  ALLEN.    Pneumatic  springs  tor  motor  cars. 

18393  W.  IT.  ERANKLAND.    Motor  wheel  tread.* 

18+1+  P.  MOCHEL.    Steering  mechanism  of  velocipedes.* 

18452  W.  BAINES.    Wheels  for  road  vehicles.* 

18579  A.  GREGG.    Mud  guards  for  carriages. 

18581  L.  DAHLQUIST.    Brakes  for  fire  escapes* 


Wearing  Apparel. 

18310    A.  D.  GEARNIERI.   Apparatus  for  facilitating  putting 
on  of  coats.* 

18370    C.  H.  STANLEY  and  A.  STANLEY  &  SONS.  Metallic 

clasps  for  waist  bands. 
18372    A.  WHITEHEAD.    Ladies'  veils. 
1837+    W.  J.  KERSLAKE.    Accurate  adjustment  of  braces. 
18481    T.  G.  G.  SWAYNE.  Hairpin.* 
18568    L.  F.  W  YNNE-FFOI1  LCKES.    Ladies'  hats.* 


Miscellaneous. 

18281    W.  FALSHAW.    Barrels  of  pug-making  machines. 
18285    H.  NORTH.    Preventing  the  drip  from  umbrellas. 
18287    A.  R.  ROXBURGH  and  T.  P.  RIDLEY.  Locking 
device  for  taps. 

18290  J.  H.  OEMMILL.    Bolt  for  window  sashes. 

18291  J.  P.   MILBOURNE.    Lawn  mowers. 

18293    H    J.  HYLAND.    Relief  guard  for  laundry  ironing 
machines. 

1829+    R.  H.  ROBINSON.    Securing  an  open  door  or  gate  in 
any  position. 

18300    W.  BRIERLEY  and  W.  BRIERLEY  LTD.  Apparatus 

for  cleaning  berries.* 
18300    A.  K1LLMAN.    Movable  metal  hoops* 
1831+    R.   W.  WEBSTER  and  H.  J.  WEST  &  CO.  LTD. 

Refrigerating  cabinet. 
18321    A.  E.  A.  BIRK.    Equalisation  of  temperature. 
18323    P.  A.  COGAN.  Benches. 

1832+  D.  A.  REAGAN.  Automatically  operating  fire  doors.* 
18326    J.  S.  MOIRE.    Speed  recorders.* 


18329  DAY  Y  BROS.   LTD.,  and  T.  E.  HOLMES.  Steam 

hydraulic  intensifiers. 

18330  S.  H.    SUMMERSCALES.      Supports   for  walls  and 

fences. 

18335    H.  FREEMAN.    Artist's  case  or  box. 
18338    G.  F.  BOGEL.    Extraction  tanning  substances. 
183+1    C.  F.  LAGANKE.  J.  A.  SMITH,  and  THE  ELLIOTT 
FISHER  CO.* 

183++    II.  SZA.IA  and  W.  GORSKI.    Manufacture  of  knives. 
18340    P.  D.  A.  SEE  BECK.    Spouts  for  barrels.* 

18347  R.  CAMPBELL.  Firegrates. 

18348  W.  E.   CORRIGALL.      Absorbent  plugs  for  tobacco 

pipes.* 

18349  R-  FORGE  and  G.  PFLEGER.  Bungs. 

18350  .1.  L.  HENVOOR.    Construction  of  wardrobes. 

18351  J.  HOUSE.    Process  of  brewing. 

183)3    J.  FOSTER.    Preventing  the  raising  of  dust  on  roads. 

18350    J.  BOYLAN.    Hand-lever  cutting  machines. 

18357    J.  ROBERTSON.    Butter  cooler. 

18359    M.  .1.  11.  DUNNAOSIE.    Washing  machines. 

18302    F.  ALLAN  and  W.  ALLAN.    Reservoir  brush. 

18363    H.  NEWMAN  and  F.  E.  ORAM.    Candle  stand. 

18305    .1.  M.  MILLER.    Dry  seats. 

18271    A.   MYERS,   L.   M  VERS,  and  F.  R.  BAKER.  Clip 

for  fountain  pen  holders. 
18383    G.  P.  REl'HL.    Finishing  frames  and  mouldings.* 
18S.S7    A.  C.  BURTON.    Single  chain  grab. 
18389    G.  B.  COLTHCRST.    Revolving  grate. 
18392    A.  G.  HOPFF.    Trap  nest. 

18.393    A.  E.  NYCANDER.    Production  of  yeast,  etc. 

18.397    A.  E.  SNAILL.    Artists'  colour  boxes. 

18399    H.  SALTER  and  F.  COWLES.    Shaft  tug. 

18403  SIEMENS  HALSKE  AKT.-GES.  Improved  incan- 
descence bodies.* 

18412  A.  PETERSEN  and  H.  J.  RASMUSSEN.  Grate  for 
preventing  the  free  movements  of  the  queen  bee.* 

18421    A.  T.  HEYMANN.    Fiddles  for  ships'  dining  tables. 

ls+23    L.  L.  POOTON.    Porcelain  tooth  facings. 

18426    E.  H.  WILLIAMS.    Tools  for  dressing  wood. 

18428  G.  L.  JOHNSON.    Manufacture  of  bifocal  lenses. 

18429  V.  ROYLE.    Hand  lining  machine.* 

18448  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Controlling  auto- 
mobiles. 

18449  L.  HAYSOM.    Safety  lamp  holder. 
18451    W.  A.  REA.    Anti-vibrator  grip. 
18455    A.  JUPE.    Grass  cutter. 

18467  C.  W.  WATSON.  Method  of  obtaining  constituents 
from  complex  material. 

18469  BAYLISS,  JONES,  &  BAYLISS  LTD.,  W.  BAYLISS 
and  J.  SADLER.    Vertical  bar  fencing. 

18175    G.  F.  METCALFE.    Teat  and  shield  securer. 

18+86    J.  L.  COPLAND  and  D.  HOPE.    Collapsible  steel  tress. 

18490  J.  TAMS  and  J.  E.  TAMS.  Standardising  earthenware- 
measures.* 

18498  R.  MUMFORD.    Washing  and  drying  wheat. 

18499  W.  TARNOWSKI.    Card  blocks. 
18501    G.  E.  RAINARD.    Illuminated  signs.* 
18505    E.  KOLLMAR.  Chains. 

18507  J.  B.  FOURNIER.  Indicating  and  utilising  variation 
in  temperature. 

18509  J.   C.  REHL.  Flour. 

18510  A.  TAYLOR  and  J.  RUSSELL.    Oil  lamps. 

1*511    W.    KIRSCHBAUM,    W.    THORN'ECZEK,    and  J. 

GAISENKESTING.  Device  for  indicating  breakages 
in  conduits. 

18512    W.  P.  THOMPSON  (C.  Jennings,  U.S.A.).  Collars.* 
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18513  E.  LEDERER.    Making  emulsions.* 

18514  T.  C.  WILD.  Lamps. 

18515  H.  STRAKER.    Hose  reel. 

18516  T.  P.  KONIG.  Composition  for  manufacture  of  handles. 
18524    A.  E.  MELIN.    Preparation  for  tarring  soil.* 

18529  G.  BATTY.    Sliding  sash. 

18530  F.  HOLDS  WORTH  and  T.  CAPES.    Spiral  slides  or 

tracks. 

18536    J.  A.  FLETCHER.    Tubular  containers. 
18540    R.  CHRISTY,  E.  J.  MURRAY,  and  R.  CRAWFORD. 
Coupling  for  tent  poles. 

18544  R.  CAMPBELL.    Coal  savers. 

18545  A.  W.  NAYLOR.  Ovens. 

18546  J.  DENHOLM.    Circular  saw  benches. 
18552    J.  HINDLE.    Emergency  brake. 

18559    H.  D.  FITZPATRICK  (Bergmann  and  Laber,  Austria). 

Wire  mattresses.* 
18564    W.  G.  HIPKINS  and  J.  NIELD.    Sorting  packets  by 

weight.* 

18572    J.  DELPORTE.    Tramways  of  the  Railken  type.* 
18577    A.  HEANE.    Laying  nests  for  poultry. 
18583    J.  S.  RENVOINE.    Cigar  and  cigarette  tubes. 

18593  J.  WETTER  (E.  R.  Besemfelder,  Germany).  Appli- 

ances for  transporting  and  heating  or  cooling  solid  or 
pasty  materials. 

18594  W.    H.    EDWARDS.       Holding   or  displaying  show 

tickets. 

18596    K.  REYSCHER.    Drying  apparatus. 
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IRREGULAR  IGNITION. 


An  essential  point  in  obtaining  a  strong  spark  is  that  a 
good  contact  shall  be  made  before  the  contact  points  are 
forced  apart. 

In  practically  all  make-and-break  igniters  the  movable 
electrode  passes  through  an  iron  or  a  bronze  bushing,  and 
the  current  must  pass  from  this  bushing  to  the  axis  of  this 
electrode  before  reaching  the  contact  points. 

Under  certain  conditions  the  contact  between  the  outer 
stem  and  its  bearing — i.e.,  with  the  metal  of  the  engine — 
may  be  so  poor  that  only  a  small  current  could,  flow ;  so 
that  on  breaking  the  contact  the  spark  is  too  feeble  to  light 
the  gas. 

Oftentimes  when  this  condition  exists  it  can  be  seen 
by  shielding  the  igniter  mechanism  from  the  light.  If 
the  contact  between  the  igniter  stem  and  bearing  is  poor, 
small  sparks  may  often  be  noticed  around  the  igniter 
parts  outside  of  the  cylinder. 

The  cause  of  this  trouble  may  be  due  to  the  presence  of 
too  much  oil  on  the  igniter  bearing ;  it  is,  however,  more 
often  due  to  wear  and  a  poor  fit  between  the  stem  and  its 
bearings,  for  where  the  bearing  is  poor  the  gases  and  burnt 
oil  flow  through,  and  by  reason  of  the  high  temperature 
which  the  stem  reaches  after  a  few  minutes  running  the 
oil  and  soot  bakes  on  it,  forming  with  the  "  fire  rust "  a 
coating  that  is  an  extremely  poor  conductor. 

Add  to  the  resistance  thus  offered  that  due  to  the 
accumulation  of  fresh  or  of  burnt  oil  on  the  contact  points 
proper,  inside  the  cylinder  an  amount  of  resistance  is 
easily  reached  which  prevents  the  passage  of  enough 
current  to  give  a  satisfactory  spark. 

When  the  stem  is  flooded  with  oil  a  good  contact  is 
not  formed  for  the  current,  as  oil  is  a  poor  conductor,  and 
when  it  completely  surrounds  the  stem  the  insulation  is 
absolute.  Yet  when  well  oiled  the  igniter  works  better 
than  when  the  bearing  is  dry. 

The  prevention  of  the  loss  of  this  oil  and  the  keeping 
of  the  bearing  in  good  condition  could  be  obtained  by 
making  a  valve  shoulder  near  the  outside  end  of  the  bear- 
ing or  by  surrounding  the- outer  end  with  a  stuffing  box  ; 
and  lastly  a  perfect  metallic  contact  should  be  had,  either 
by  soldering  a  flexible  wire  direct  to  the  igniter  stem,  or 
to  a  copper  brush  pressed  against  the  stem  at  its  extreme 
outside  end.  Where  such  provision  is  properly  made  it 
will  be  found  that  an  ample  spark  for  all  purposes  can  be 
furnished  with  from  one-third  to  one-half  the  battery 
power  usually  found  to  be  necessary. — Gas  Power. 


EFFICIENCY  OF  GAS  TURBINES. 


In  this  paper,  mostly  theoretical,  the  author  discusses  the 
efficiency  of  a  continuous-combustion  gas  turbine.  The  com- 
bustion chamber  is  lined  with  refractory  material ;  at  one  end 
it  is  supplied  with  a  continuous  stream  of  air  compressed  to 
high  pressure  by  a  compressor  driven  from  the  turbine  shaft, 
and  within  the  air  orifice  there  is  a  jet  giving  a  steady 
current  of  petrol  which  is  thus  intimately  mixed  with  the  air; 
the  mixture  is  ignited  electrically  and  gives  a  temperature  of 
about  1,800  deg.  Cen.  At  the  other  end  of  the  chamber  is  the 
nozzle  by  which  the  gases  are  admitted  to  the  blades  of  the 
wheel.  To  prevent  damage  to  the  turbine  from  the  high 
temperature  of  the  gases,  another  nozzle  is  fixed  supplying 
steam  at  low  pressure  and  temperature,  so  that  the  mean 
temperature  for  any  part  of  the  wheel  is  not  injurious.  The 
steam  supply  is  obtained  from  water  heated  in  the  jackets 
round  the  gas  nozzle  and  passed  into  a  receiver  heated_  by 
the  escaping  gases.  The  author,  using  coefficients  obtained 
from  an  experimental  machine,  discusses  the  thermodynamic 
and  economic  efficiency  of  this  type  of  turbine,  finding  values 
53'5  aud  18  per  cent  respectively.  He  considers  that  an  efficiency 
of  60  per  cent  for  the  turbine  and  80  per  cent  for  the  com- 
pressor may  soon  be  attained,  and  in  that  case  the  economic 
efficiency  of  the  turbine  will  be  increased  to  26  per  cent. — 
L'Eclairage  fflertrique.  Abstract  of  the  Institution  of 
Civil  Engineers. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  October  i!3rd,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

10889  HA6ELE  &  HAUG.  Cut-off  valves  for  water  and  steam 
pipes.  [Rights  under  Patents,  etc.,  Act,  1901,  not 
granted.] 

A  section  of  tube  is  screwed  into  the  valve  casing  in 
such  a  manner  that  it  moves  a  valve  in  the  casing  away  from 
its  seating.    The  valve  has  borings  therein  whereby  the  flow 


11158    BARNABE    (Mugna).      Apparatus    for    washing  or 
purifying  smoke. 


of  water  is  permitted,  whilst  by  the  screwing  out  of  the 
tube  section,  the  valve  is  permitted  to  close  upon  its  seat 
under  the  action  of  the  water  or  steam  pressure. 

15719    THORNTON  &  HOLEHOUSE.    Air  pumps. 

A  pump  with  small  end  clearance  and  having  external 
"centre"  ports  provided  with  a  slide  valve  or  other' suit- 
able valves  is  used.    The  valve  is  arranged  to  open  and 


17403 
17445 


17464 
17544 
17602 


close  at  half  stroke  of  the  piston,  although  any  other  workable 
or  desirable  point  may  be  utilised.  Delivery  or  outlet 
valves  are  used  at  each,  end  of  the  cylinder  of  the  air  pump. 

SCHREIBER.    Pianofortes  and  other  similar  instru- 
ments. 

LAKE  (Standard  Mouthpiece  Machine  Co.).  Cigarettes 
or  cigars  or  mouthpieces  therefor,  and  aparatus  for 
making  and  applying  said  mouthpieces. 
LIEBERMANN.    Inverted  incandescent  gas  burners. 
PRESTWICH.    Cuffs  and  cuff  holders. 
MAYHEW.    Process  and  apparatus  for  preparing  and 
cutting  veneers. 


The  lower  end  of  the  vertical  shaft  and  the  step  bearing 
therefor  are  enclosed  so  as  to  prevent  water  and  dirt  from 
reaching  the  above-mentioned  step  bearing. 

13314    REDRTJP  &  RICHARDS.    Gas,  oil,  and  like  engines. 


A  method  of  producing  motive  power  in  internal-com- 
bustion engines  by  the  initial  combustion  of  the  explosive 
charge  prior  to  its  introduction  into  the  motive  powe." 
cylinder,  and  fhe  final  compression  therein. 

17603  MAYHEW.  Fireproof  wooden-cored  plaster  slabs  tor 
building  and  other  purposes  and  machines  for  making 
the  same. 


458  THE    PRACTICAL    ENGINEER — INVENTIONS  SUPPLEMENT. 


17667    FISCHER."  Fire  escapes. 

17691    H1GGINBOT1  UAi.      Automatic  feeding  apparatus  for 
roller  mills,  purifiers,  and  the  like. 

1'he  feed  roller  ,  is  grooved,  and  the  delivery  of  the  feed 
therefrom  is  regulated  by  a  weighted  hanging  feed  gate. 


W 


I  ho  Feed  fall--  on  to  a  vibrating  spreader,  so  that  should 
any  foreign  substance  come  over  the  feed  roller  a  constant 
and  regular  feed  to  the  purifiers  will  still  be  maintained. 

17736  POWELL,  Wood  and  vulcanising  or  hardening,  pre- 
serving, and  treating  same. 

17749  RICHARDSON.  Aerated  waters,  alcoholic,  and  other 
drinks. 

1775*    COULSTON  A  DONALD.    Hot-water  boiler. 

1776!)    GUNTON.    Side  carriages  for  motor  cycles. 

1777:,  HUNTER,  MO.SER,  &  BURROWS.  Process  and 
method  of  retting  and  preparing  fibrous  stems  or 
straws,  especially  flax,  preparatory  to  scutching. 

17794  LAKE  (Soc.  Anon.  Ing.  L.  Vogel  Per  La  Fabricazioue 
Di  Concinii  Chimici).    Manufacture  of  sulphuric  acid. 

17S27  DAWSON  &  HORNE.  Ammunition  hoisting  apparatus 
for  turret  gun  mountings. 

17880    BOYD.    Manufacture  of  exolosive  compositions. 

I7!'«l  CLEHK,  HI  CKERTON,  i  BRADLEY.  Internal-com- 
bustion motors. 

Relates  to  internal-combustion   motors  of  the  compound 
type.    Charging  of  the  high-pressure  cylinder  is  effected 


in  suck  a  way  that  very  high  average  pressure  is  obtained, 
together  with  a  low  terminal  temperature  (of  the  order  of 
600  deg.  Cen  or  700  deg.  Cen.)  for  transference  of  exhaust 
to  the  low  pressure,  while  at  the  same  time  the  high- 
pressure  exhaust  pressure  is  kept  high  enough  to  enable  the 
power  to  be  nearly  equally  divided  between  the  cylinders. 

17982    CHILD.    Governors  for  gas  burners. 

The  gas  enters  the  chamber  B  from  the  inlet  by  way  of  holes 
A,  and  exerts  a  pressure  on  the  valves.  The  gas  then  passes 
between  the  upper  valve  and  its  seat  into  a  flexible  chamber, 
and  also  through  a  lower  valve  to  a  lower  chamber,  whence 


under  considerable  pressure  above  atmosphere  with  a 
mixture  having  a  relatively  small  proportion  of  combustible, 


it  also  passes  up  the  hollow  spindle  to  the  flexible  chamber. 
Any  excess  of  pressure  causes  the  flexible  chamber  to 
balloon,  and  thereby  keep  the  valves  on  their  seats.  Air 
holes  are  provided  in  the  upper  part  of  the  casing- to  admit 
exit  and  entry  of  air  between  the  flexible  bag  and  casing. 

17995  BLACK  BURN  &  THORFE.  Finger  guard  for  collar 
and   shirt-ironing  machines  and  the  like. 

18044  HAMILTON.  Radiators  and  condensers  for  cooling  and 
condensing  fluids. 

A  series  of  gills  are  provided  for  the  circulating  tubes, 
the  gills  being  formed  of  strip  metal  corrugated  trans- 


versely  and  having  a  wide  '  (intact  surface  to  each  corru- 
gation, recesses  being  provided  to  correspond  with  the 
number  of  tubes. 

18060  PARR.  Electro-mechanical  apparatus  for  automatic  illy 
operating  the  rail  and  electrical  conductor  points  on 
electric  tramways  and  railways  from  the  tram  or 
train. 

A  point  shifter,  whereby  the  passage  of  the  current 
through  the  electro-motor  which  shifts  the  points  is  pre- 
vented until  the  car  has  completed  the  circuit  through  a 
contact  piece.  A  reversing  switch  is  also  provided,  this 
switch  being  operated  by  weights  elevated  by  the  said 
electro-motor. 

18070    BROWN.    Motor  cycles. 

18092    BERTRAM.    School  desks,  chairs,  and  seats. 

18104    GOLD.    Heating  systems  or  apparatus.    [Date  applied 

for    under   International   Convention,    August  24th, 

1903.] 
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180-15    HAMILTON.     Carburetters    for  internal-combustion 
engines. 

When  the  inner  sleeve  is  raised  the  supply  of  mixture 
is  throttled  on  its  way  to  the  engine.    At  the  same  time 


i 

N 

the  air  inlets  are  partially  closed,  and  a  rotary  hit-and-miss 
ring  may  be  also  operated  to  further  reduce  the  supjdy  of 
air. 

18156    (ilBli.    Safety  attachments  for  razors. 
1B186    PHILLIPS.  Screws. 

18199    GARRARD.    Controllers  or  cut-outs  for  electric  circuits. 

The  circuit  B,  which  is  to  be  controlled,  induces  a  current 
into  a  secondary  in  the  circuit  of  which  an  electro  magnet, 
is  inserted,  the  armature  of  which  breaks  the. contact  at 
C  and  brings  the  solenoid  D  in  series  with  the  said  electro 


§2 

a 


magnet.  The  air  contained  in  the  bulb  D  is  thereby  heated, 
and  the  mercury  contained  in  the  U-tube  E  raises  aud 
closes  the  circuit  of  the  tripping  coil,  which  in  turn  breaks 
and  controls  the  primary  B.  Timing  devices  A  for  the 
contact  interruption  and  (he  actuation  of  the  tripping  coil 
ire  orovided. 


L8255    PARSONS  A  STONEY. 
machines. 


Parallel  running  of  dynai 


The  invent  ion  relates  to  dynamos  havin  a  compensating 
winding  for  the  armature  reaction,  and  has  for  object  to 
run  the  dynamos  in  parallel  in   a  stable  manner  in  all 


-VWv 


^  A  A 


conditions,  dividing;  the  load  between  them.  For  that 
purpose  an  equalising  wire  cross-connects  parts  of  the. 
compensating  coils,  as  well  as  part  or  the  whole  of  the 
compounding  coils. 

18263    COOK.  Breakwaters. 

18269    LE   I5ROCQUY.    Manufacture  of  cordite. 
18286    BREMNER.    Mortar  boxes  for  stamo  mills. 
18295    BOULT  (United  Shoe  Machinery  Co.).    Machines  for 
trimming  and  concaving  the  breasts  of  heels. 


18293    SCOTT.    Controllers  for  electrically-operated  capstans 
and  the  like. 

This  system  of  control  is-  of  the  relay  type,  A  being  a 
reversing  switch  for  the  motor,  B  a  series  disconnecting  out 
of  circuit  the  starting  resistances  C,  whilst  D  represents  an 
overload  device,  and  E  a  safety  device.    The  resistances  are 


connected  across  the  armature,  so  that  they  cannot  operate 
until  the  motor  has  started  and  attained  a  certain  speed. 
The  overload  device  returns  automatically  to  its  first 
position  after  having  worked. 

18401    KJERK.    Continuous  combustion  turbines. 

The   proper  combustion    of   the  chemical    mixture,  and 
excess  of  air  are  obtained  by  coupling  a  gas  and  air  com- 


pressor to  a  turbine,  and  then  regulating  the  feed  of  the 
several  fluids  involved  by  the  action  of  the  turbine. 

18162  GOWANS.  Machines  or  apparatus  for  pasting  together 
folded  sheets  of  paper,  illustration  plates,  and  the 
like. 

19572  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric.  Co.).  Means  for  controlling  electric  circuit 
breakers. 


The  object  of  the  invention  i-;  to  enable  the  motor-man 
to  reset  the  circuit  breaker  acting  on  overloads,  in  its 
operative  position  automatically,  from  a  point  distant  from 
the    place    where   the  circuit   breaker    is  situated.  The 
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invention  is  especially  adapted  to  trains  composed  of  several 
cars,  each  being  provided  with  a  separate  circuit  breaker. 
A  designates  the  master-controllers,  B  the  motor  con- 
troller, C  the  wires  connecting  the  former  and  leading  to 
the  adjacent  cars,  D  the  contact  makers  of  the  starting 
resistance,  and   E  the  circuit  breaker. 

19678  GORDON.    "  Grab"  or  "  grip"  for  window  cleaning. 

19681  WILKINSON.    Automatic  sprinklers. 

19686  RUSHTON  &  STORE.    Steamer  for  culinary  purposes. 

19689  FLANAGAN.    Blind-stitch  sewing  machines. 

19912  HAMBLET.    Brick  kilns  and  the  like. 

19974  GORE.    Process  of  carburetting  air  and  process  therefor. 

The  process  consists  in  .compressing  air  in  the  presence 
of  or  through  a  quantity  of  liquid  hydrocarbon,  then  con- 


ducting the  compressed  partially-earburetted  air  to  a 
chamber  and  subjecting  it  to  the  action  of  a  spray  of  hydro- 
carbon, whereby  the  full  carburation  is  effected. 

19980    REVEL.    Umbrellas,  sunshades,  walking  sticks,  and  the 
like. 

19982    REVEL.    Umbrellas,  sunshades,  and  the  like. 

20019    DA\TY.    Electric  arc  lamps. 

The  object  of  the  invention  is  to  render  the  regulation 
as  efficacious  as  possible  when  two  lamps  are  connected  in 
series.    To  this  end  a  long,  weak,  helical  spring  connter- 


2D015    POLLARD  &  STANDRING.      Machines  for  forging 
drills. 

The  clamp  in  which  the  metal  is  held  is  fixed  to  the 
hydraulic  cylinders.    Two  of  the  cylinders  face  the  same 


way  and  feed  the  work  forwards,  whilst  the  third  cylinder 
is  between  the  other  two  facing  the  opposite  way  and  gives 
the  return  motion. 

20047    BERTW 1 STLE.    Domestic  firegrate  and  blower. 

20080  COLLIER  &  COLLIER  TYRE  CO.  LTD.  Means  for 
attaching  pneumatic  tyres  to  the  rims  of  vehicle 
wheels. 


A  channel  is  formed  in  both  edges  of  the  cover  to  receive 
a  suitable  tightening  wire.  The  ends  of  the  wire  are 
drawn  together  by  an  elongated  nut.  The  nut  is  turned 
by  a  tommy  introduced  through  a  slot  in  the  rim. 

20081  COLLIER  &  COLLIER  TYRE  CO.  LTD.  Pneumatic 
tyres  and  wheels  for  motor  cars,  'buses,  and  otner 
heavy  road  vehicles. 


ZOOM 


20021 


balances  the  gradual  action  of  the  electro  magnet  gradually. 
<o  that,  the  action  on  the  core  remains  constant,  ine 
shunt  bobbins  employed  in  the  older  constructions  are 
thereby  dispensed  with. 

Apparatus  for    meltin?  and  mixing 


BR  ADS U  A  W. 
asphalt. 


The  tVre  comprises  two  separate  and  independent 
pneumatic  tubes  placed  side  by  side,  and  a  leather  or  other 
hand  flexibly  connected  to  the  rim,  and  bearing  on  the 
outer  surfaces  of  the  two  tyres. 

20144    HISLOP.    Cushioned  pneumatic  tyres 

2027.5    JEFFREY.    Brooch  and  ornament  fastener. 
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20295  CONNOR.  Lifeguards  or  safety-protecting  devices  to  be 
placed  011  the  front  of  tramcars  and  other  horseless 
vehicles. 

20316    CHAMBERS.    Tilting  measures. 

The  measure  is  provided  with  a  trunnion  or  pivot  on 
cither  side  supported  by  two  arms  which  are  suspended 
below  tap.  Convex  serrations  are  cast  on  the  surface  of  the 
measure,  so  as  to  present  a  rough  surface  to  the  rim  of 
the  glass  and  prevent  it  from  slipping  when  it  is  desired  to 
tilt  the  contents  of  the  measure  into  the  glass. 

20721    THOMSON.    Tyres  for  wheels. 


6 


n 


1 ! 


The  tyre  consists  of  a  hollow  metal  rim,  and  india-rubber 
blocks  having  recesses  to  engage  corresponding  ribs  on  the 
metal  rim  are  placed  in  said  rim,  the  various  parts  being 
held  together  b-  bolts. 

20843    CROSTHWAITE.    Means  or  apparatus  for  feeding  fuel 
to  the  furnaces  of  boilers. 


The  furnace  is  fitted  witli  grate  bars  provided  with  fan- 
sh  iped  air  passages  and  a  discharge  pit  at  the  end  of  the 
firebars.  Means  are  also  shown  for  supplying  the  fuel  in 
given  quantities  and  at  regular  intervals. 

20861    DE  NORMANVILLE,  LEE,  &    PREEN.  Epicyclic 
change-speed  and  reverse  gearing. 

The  driving  sun  pinion  engages  half  the  width  of  a  set  of 
broad  planet  pinions,  the  other  half  of  which  engages  half 
of  a  second  set  of  planet  pinions,  the  second  half  engaging 


adapted  to  be  held,  or  allowed  to  rotate,  or  whilst  all  the 
planet  pinions  are  jouru  ailed  on  pins  carried  by  a  carrier, 
which  constitutes  the  driven  member  of  the  gear. 


20886    BELLIS   &  MORCOM   LTD.,  and  JUDE. 
operated   by  expansible  fluids. 


Turbines 


The  turbine  is  fitted  with  a  nozzle  or  supply  passage 
adapted   to  convert  pressure   into   velocity,    and  in  con- 


tinuation thereof  is  a  volute-shaped  passage  with  a  supply 
opening  thereto  which  subtends  a  large  portion  of  the 
circumference  of  the  turbine  wheel. 

21002    CROSTHWAITE.    Furnaces  for  steam  boilers  and  the 
like. 

21061    REID.    Machines  for  drilling,  counter-sinking,  tapping, 
and  the  like  operations. 


On  pressing  the  trigger  valve  A  compressed  air  passes  up 
pipe  to  feed  the  cylinder  and  urges  the  piston  to  the  bottom 
of  the  cylinder,  carrying  the  tool  with  it  and  on  to  the  work. 
On  releasing  the  valve  the  tool  is  withdrawn. 

21143    CAROLAN  (General  Electric  Co.).    Friction  gearing. 


a  sun  pinion  adapted  to  be  held  fixed  or  allowed  to  rotate,  as 
required.  The  first  half  of  the  first  planets  and  t  he  second 
half  of  the  second  planets  engage  internally  toothed  annuli 


The  gearing  consists  of  a  pair  of  discs  having  their  axes 
at  right  angles,  one  of  the  discs  frictionally  driving  the 
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other,  and  elec  tro  magnetic  means  for  automatically  varying 
the  pressure  between  the  discs  in  accordance  with  the  power 
transmitted. 

21348  BINNS.  Apparatus  for  filling  internally  stoppered 
bottle-,  parte  of  which  are  also  applicable  tor  other 
classes  of  tilling  apparatus. 

214-36  NORTIH'OTT.  Machinery  for  compressing  gases  and  in 
connection  therewith. 


Cylinders  are  aranged  as  shown  in  pairs  in  continual  ion  ol 
one  another  for  the  purpose  of  compressing  in  two  or  more 
stages. 

21594    WHITFIELD.    .Metallic  bedsteads. 

21(322    KENNEDY.    Electric  ignition  for  internal-combustion 
engine^,  and  apparatus  therefor. 

The  internal-combust  i<m  engine  is  provided  with  an 
effective  ignition  for  every  speed.  A  specially-designed 
alternator  supplies  the  induction  coils  through  a  rotatable 
sector  making  contacts.    The  trembler  interrupter  having 


a  greater  frequency  than  the  alternating  current,  and  the 
alternator  being  more  rapidly  rotated  than  the  sector,  for 
every  contact  of  the  sector  a  great  number  of  sparks  in  the 
combustion  engine  A  arc  obtained. 

21773    LENNER.    Incandescent  light  burners  for  fluid  burning 

material,  particularly  petroleum. 
2181)2    WILLIS  (Martin).    Hay-tedder  attachments  for  mowing 

machines  and  other  implements. 
21801    HOCK  NELL  &  BARLOW.    Heald  shafts  employed  in 

looms  for  weaving. 
21918    PERRY  &   MILNER'S  SAFE  CO.  LTD.    Locks  for 

safes,  strong-rooms,  and  other  purposes. 
21953    < 'OATHS.    Boot  and  shoe  cleaner. 
21974    BEARDER.    Blackboard  cleaner. 
21980    THOMAS.    Seats  for  motor  cars  and  like  vehicles. 
22D5D    HANSFORD     (Lo    Yacono).       Treating    smoke  and 

apparatus  therefor. 
22U52    LAFORET.    Shuttle  brakes  for  weaving  looms. 
22056    CASTLE.    Manufacture  of  cement. 

2207(5    I'INNER.    Manufacture  of  decorative  articles,  such  as 

lanterns,  lamp  shades,  and  the  like. 
22108    SMITH.    Spinning  and  doubling  machines. 

22110  REDMAN.    Valves  connected  with  gas  hydraulic  mains. 

22111  SANDERSON.    Means  for  preventing  the  breakage  of 

coal  in  loading. 


21968    THOMAS  SMITH  &  SDNS  OF  SALTLEY  LTD.,  and 
SMITH.    Lathe  carriers. 


A  packing  block  is  fixed  to  the  screw  in  such  a  way  that 
ilie  screw  can  torn  independently  .of  the  block,  the  latter 
being  adapted  to  press  on  the  work  when  the  screw  is 
tightened. 

2217 1    MOUCHEL.    Cjphc'rete  piles,  pillars,  beams,  and  other 

concrete  struct  ares. 
22181     HOLLICK.      Automatic    grabs    for    filling,  hoisting, 

removing,    and    discharging  earth,   coal,    or  other 

materials. 

22191    I!  O  BIN  SON .      Appliances  for  indicating   the  specific 
gravity  of  grain. 

22202  .JOHNSON.    Brake  mechanism. 

A  number  of  brake  blocks  are  pivoted  at  fixed  points 
between  the  hub  and  the  rim  of  the  wheel,  the  blocks  being 
operated  by  levers  so  that  retardation  or  sudden  stoppage 
can  be  effected. 

22203  JOHNSON.    Vehicle  wheels.  - 

22221    WILKINSON,     WILKINSON.     &  SHACKLETON. 

Self-shuttling  looms  for  weaving. 
22236    BONNELLA.    Electric  lamp  fittings. 
222+7    BAYLOR.'  Means  for  supporting  incandescent  electric 

lamps. 

22289    LEES.    Variable-speed  gears. 

The  object  of  the  invention  is  to  provide  a  variable-speed 
gear  and  accompanying  mechanism,  which  will  bo  easily 
controlled,  and  which  will  occupy  as  little  additional  space 


as  pos.-ible,  and  also  one  which  will  be  readily  adaptable  to 
all,  or  nearly  all,  of  the  designs  of  motor  cycles,  and  with 
the  minimum  of  alteration  to  such  machines. 

22293  ASHWORTH,  WYKE,  &  PILLING.  Gas  governors. 
22325    DOBBINS.    Illuminating  devices,   daylight  reflectors. 

refractors,  and  the  like  for  windows,  skylights,  and 

other  places. 
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JAMES  HAWLEY  LTD.,  and  HARDMAN. 
devices  for  the  trolley  poles  of  electric  cars. 


Safety 


The  barrel  B  and  the  drum  A  are  provided  inside  with 
springs  wound  up,  a  rope  fixed  to  one  of  them  being  con- 
noted to  the  trolley  C.  When  the  trolley  wheel  is  out  of 
engagement  with  the  line  the  pivotally-mounted  trolley 


22297 


parts  close  a  circuit  at  the  contact  points  D.  A  detent  is 
thereby  made  inoperative,  (lie  drum  A  begins  to  rotale 
owing  to  the  interior  spring,  and  the  pawl  E  engages  with 
the  barrel  and  rotates  it  too,  thereby  winding  up  the  rope 
connected  to  the  trolley. 

HOLT  &  WYLES  (Patterson).    Means  for  distributing 
the  fluid  in  fluid-pressure  engines  and  machines. 

The  piston  is  made  hollow,  and  is  provided  with  supply 
and  exhaust  ports,  the  distribution  also  being  disposed 
within  it.  The  valve  moves  with  the  piston  and  changes 
its  position  in  relation  to  it,  and  covers  or  uncovers  the 


ports  by  a  stop  against  which  the  valve  conies  at  or  near 
the  ends  of  the  piston's  stroke.  The  change  in  position 
of  the  valve  effects  the  required  distribution  of  fluid  and  the 
operation. 

2233:5    TREUHERZ.    Hook  fastenings. 
22334    HULBURD.  Lubricators. 

Comprises  a  box  or  container  having  sliding  within  it  a 
piston  provided  with  a,  rod  which  extends  through  the 
container  cover  weight  of  the  piston  and  rod,  serving  to  force 
out  the  solidified  oil  or  grease  to  the  bearings;  the  rod  also 
serves  to  indicate  the  quantity  of  lubricant  in  the  container. 

22337  BOCK.    Sights  for  firearms. 

22  147  l'OHL.    Seatings  for  chairs  and  the  like. 

223.53  MINKS.    Cooling  or  condensing  radiators. 

22394  I'ARKES.    Brake  mechanism  for  velocipedes. 

22400  MACDONALD  (Williamson).     Thread  cones  for  cop- 
winding  machinery. 

22436  IIEALD.    Cigarette  and  cigar  holder. 

225.55  DAVENPORT.    Stirrup  irons. 
22764  MAURICE  &  BARROW.  Picks. 
22780  LAW.    Tobacco  pine  cleaners. 

228.56  GRASSMILLEES."  Harvesting  machines. 

2290O    PRIOR.    Apparatus  for  heating  apartments  and  for  like 
purposes  by  the  circulation  of  hot  water  or  steam. 


22637    BOULT  (Macquaire).      Sparking  plugs  for  explosion 
engines. 

The  plug  consists  of  a  casing  and  a  metallic  capsule  with 
a  notched  opening  at  its  bottom  which  is  adapted  to  com- 


pletely  protect  the  porcelain,  and  forms  with  the  casing 
an  entirely  metallic  chamber  in  which  the  oil  and  residues 
are  burnt . 

Wrf38    JANDUS  ARC  LAMP  &   ELECTRIC  CO.  LTD.,  and 
JONES.    Electric  arc  lamps. 

The  object  of  the  invention  is  to  obtain  long  burning 
hours  and  steady  light  for  arc  lamps  connected  in  series 
and  eu(  losed  in  the  same  globe.  The  armature  of  the 
solenoid  slides  over  a  brass  tube  and  carries  at  its  lower 


part  an  annular  ring  horizontally  pivoted  and  connected  by 
means  of  links  to  the  upper  carbons.  During  the  formation 
and  the  maintenance  of  the  arcs  the  two  upper  carbons 
counterbalance  each  other. 


22H01 
23055 
23065 

23172 
23223 
233.59 


23409 


PRIOR.    Heat  radiators  for  hot  water  or  steam. 
YOUNG.    Power-transmission  gear. 

EDGE.    Intercepting  tanks  for  water  closets  and  the 
like. 

CUSSON.    Bolting  or  dressing  machines. 
HART.    Construction  of  rails  for  tramways. 
ROBERT   HODGES    BISHOP,    WILLIAM  DOWN. 

LYONEL  EDWIN  CLARK,  &  SYDNEY  FRANCIS 

STAPLES.  Money  boxes. 
TOMKIES.    Boots  and  shoes. 
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23258    SMITH:    Appliance  for   supplying-   anti-fouling  com- 
positions and  the  like  tq  steam  generators. 


By  this  appliance  the  steam  or  water  from  the  generator, 
acting  through  the  larger  passage  A,  forces  the  contents 
of  the  reservoir  into  the  boiler  through  the  smaller  hole  B. 


23265 


PILAIN. 
vehicles. 


Live  axles   and  wheels  for  automobile 


The  outer  tubular  body  of  the  live  axle  is  inclined  at  its 
two  extremities,  forming  two  parts,  which  make  a  slight 


angle  with  the  main  body  of  (he  bridge  and  upon  which  are 
mounted  the  road  wheels,  the  axes  of  which  are  thus  slightly 
oblique  relatively  to  the  axis  of  the  axle. 

23419  ROBERT  DEMPSTER  &  SONS  LTD.,  and 
TOOGOOD.    Chain-driving  mechanism. 

24103  TUCKER  &  GTJNSTONE.  Carburetters  for  internal- 
combustion  engines. 

The  petrol  is  admitted  into  an  air  passage  in  which  is 
provided  an  oscillating  wing  which  is  connected  to  the 
needle  valve.  When  the  down  stroke  of  the  piston  draws 
in  air  it  causes  the  wing  to  oscillate  and  open  the  needle 
valve,  which  allows  the  liquid  to  mix  with  the  inrushing  air. 


2:'»  133    HILL.    Rails  for  tramways,  railways,  or  the  like. 


To  reduce  the  tendency  there  is  to  slip  or  skid  upon  the 
smooth  face  of  the  rail  a  number  of  slots,  which  may  or  may 
not  be  provided  with  filling,  are  transversely  cut  in  the 
upper  face  of  the  rail. 

3613    SOC.  ANON.  WESTINGHOUSE  &  LEBLANC.  Refri- 
gerating apparatus. 
The  reduction  of  temperature  is  obtained  by  the  partial 
evaporation  of  water  in  a  vacuum,  and  creating  and  main- 


taining the  vacuum  by  means  of  an  ejector  exhausting  into 
a  condenser  or  a  series  of  ejectors  in  tandem,  the  last  ol 
which  exhausts  into  a  condenser. 

24440    HOLOUBEK.    Manufacture  of  soap  and  the  aparatus 
therefor. 

24478    CLARK  (Knauer-Hans  late  Haas,  Haas,  Weichelt  late 

Haas,  Haas,  &  Haas).    Gas  meters. 
24525    FLETCHER.    Flexible  tubings  and  connection  ends  of 
inflating  pumps  for  use  on  cycles,  motor  cars,  and  the 
like  road  vehicles. 
24890    DAVY  BROS.  LTD..  and  HOLMES.    Stuffing  boxes  for 
hydraulic  cylinders. 
The  stuffing  box  is  jointed  to  the  cylinder  at  such  a 
point  in  the  length,  so  that  when  the  ram  is  at  the  limit 
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of  its  outward  stroke  the  stuffing  box  is  retracted  from 
the  cylinder,  and  -the  leather  packing  can  be  removed 
without  dismounting  the  cylinder  or  ram. 

2+750    CLOUD.    Fluid-pressure  brake  apparatus  for  railway 
rnd  other  vehicles. 


By  a  special  arrangement  of  ports  in  the  triple  valve  and 
in  the  triple-valve  seating  the  function  of  accelerating  both 
the  pr.rtial  and  full  application  of  the  brakes  is  performed 
by  the  triple-valve  slide  valve  alone. 

25979    WENIGMAN.    Electro-medical  appliances. 

26024    MOUNTFORD.    Stifieners  for  use  in  connection  with 

certain  articles  of  wearing  apparel. 
26390    HEPBURN  &  HEPBURN.    Candle  holders  or  candle 

grips. 

27534    MARKS  (Goldman).    Skiving  and  like  machines. 
27605    LEHWESS.    Electric  system  of  driving  vehicles  iu  an 
arena  or  course. 

28007  CHLEQ.  Paper  or  fabric-moistening  apparatus.  [Date 
applied  for  under  International  Convention,  January 
26th,  1904.] 

28267  ECROYD  &  T.  COULTHARD  &  CO.  LTD.  Mechanism 
for  giving  traversing  motion  to  the  sliver  or  roving 
guides  of  machines  employed  in  preparing  and  spin- 
ning cotton  and  other  fibrous  materials. 

29430    FOWLER.    Ship's  anchor. 

The  stocks  and  flukes  of  the  anchor  are  pivoted  so  that 
the  arms  can  be  folded,  thus  space  is  economised.  The 


back  part  of  each  of  these  hinged  stocks  and  flukes  has 
formed  on  it  a  tapered  tongue,  the  one  tongue  of  each  pair 
being  arranged  to  overlap  the  other,  and  when  in  such 


position  each  pair  is  locked  by  a  transverse  pin  which  passes 
through  the  cheeks  of  the  head  piece. 

28348  MUNTZ  &  BROWN.  Heat-radiating  devices  for 
internal-combustion  motors  and  other  objects  exposed 
to  high  temperatures. 

Consists  of  a  series  of  comb  strips,  which  are  arranged 
with  the  flaring  ends  of  their  teeth  cast  in  the  cylinder. 

29435  SIEMENS  BROS.   &   CO.   LTD.  (Siemens-Schuckert 

Werke  G.  m.  b.  H.j.  Electric  alternating-current 
motors. 

The  auxiliary  winding,  inserted  in  series  with  the 
armature  of  a  single-phase  commutator  motor,  for 
neutralising  the  E.M.F.  occurring  iu  the  short-circuited 
coils,  is  shunted  by  an  ohmic  resistance  in  order  to  impart 
to  the  auxiliary  winding  a  phase  shift  for  neutralising  also 
the  occurrence  to  the  E.M.F.  owing  to  the  pulsation  of  the 
main  field. 

29436  SIEMENS   BROS.    &   CO.   LTD.  (Siemens-Schuckert 

Werke  G.  m.  b.  H.).  Electric  alternating-current 
motors. 

The  armature  of  a  single-phase  commutator  motor  with 
compensating  winding  is  provided  with  a  parallel-connected 
choking  coil  in  order  to  effect  such  a  phase  shift  between 
the  armature  current  and  the  compensation  current  that  the 
E.M.F.  induced  by  the  pulsations  of  the  main  field  in  the 
short-circuited  coil  is  neutralised. 


1905. 

44    KING.    Golfing  tees. 

76  DUNWOODIE.  Arrangement  for  writing  in  two  or 
more  colours,  applicable  to  the  Oliver  typewriting 
machines. 

103    DYER.    Couplings  for  railway  trucks. 
107    HUGHES.  Brushes. 

171    STEEL,   PEECH,   &  TOZER  LTD.,   and  BOWEN. 

Electro  magnets  and  safety  devices  used  with  cranes 
for  lifting  rails,  ingots,  or  the  like. 

The  invention  refers  to  electro  magnets  employed  in  con- 
nection with  cranes  for  raising  and  carrying  rails,  bars,  and 
other  metallic  loads,  and  consists  therein  that,  besides 
the  main    electro  magnets    which    support  the   load,  a 


secondary  one  is  provided,  being  energised  by  the  same  current 
as  the  main  one.  If  for  any  cause  the  current  is  interrupted 
the  secondary  magnet  lets  fall  two  jaws  suddenly,  embracing 
thus  the  load  before  the  main  magnets  have  lost  their 
magnetisation. 

174  MALLABY.  Revolving  pads  for  boots,  shoes,  and  the 
like. 

183    IRONMONGER  &  IRONMONGER.    Game  or  toy. 
251    ADAMS.    Door  springs  or  checks. 

280  RILEY.  Means  for  obtaining  unequal  and  varying 
tension  in  the  warp  yarns  of  looms  for  weaving. 

297  CLEMENTS  &  HOSTLER.  Apparatus  for  treating  dust 
withdrawn  from  buildings.  [Date  applied  for  under 
International  Convention.  January  23rd,  1904.] 

321    BECHMANN  &  1'LLMANN.    Mechanical  toys. 

326  WEBB.  Ventilation  of  poultry  houses  and  simihu 
buildings. 
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330    THOMSON  (Michie  &  Golledge).    Method  of  separating 

or  coagulating  india-rubber  and  appliances  therefor. 
382    SARGEAUNT.  ^  Fire  extincteur. 

449  MYERS  Adaptable  combined  mop,  window  cleaner, 
scrubber,  and  carriage  washer  for  general  and 
domestic  use. 

(322    JACKSON.    Indicator  for  use  in  connection  with  book 

sales  and  the  like. 
669    DICKINSON .   &    1>U TTERWORTH    £  DICKINSON 

LTD.    Turning-back  motion  for  looms  for  weaving. 
867    DOOLITTLE.    Pneumatic  tyres. 
K)3:i    LEES  &  JACKSON.    Filtering  funnels. 
1130    TILDESLEY.    Tobacco  pipes. 

13D3    BOULT    (McGillivray).       Valve   devices    for   use  in 
hydraulic  and  other  high-pressure  apparatus. 
A  casing-  is  provided  with   two   valve   chambers,  each 
provided    with    inlet  and    outlet  ports    and  two  valves 
rotatably  arranged  and  adjustably  mounted  in  the  chambers 


and  having  corresponding  ports  to  register  with  the  ports 
of  the  casing,  the  object  being  to  provide  an  improved 
construction  of  such  a  valve  device  which  shall  render  it 
simple  to  manufacture. 

1367  SHILLITO  (Aniline  Colour  and  Extract  Works,  formerly 
John  R.  Geigy).  Production  of  light  fast  violet  to 
blue  shades  on  wool. 

1389    PARSONS  &  TAYLOR.    Sights  for  small  arms. 

H61    BUTLER.    Tobacco  pipe. 

1505    SANNER.    Small  arms. 

1553    NISBETT.    Method  of  drying  hygroscopic  insulation  of 

electric  conductors. 
1574    NEWTON  (Hoe).    Printing  machines. 
1690    DEMERLIAC.     Construction  of  ships'  hulls.  [Date 

applied  for  under  International  Convention,  October 

6th,  1904.] 

1875    MOWBRAY.       Means  for    producing    coloured  and 
ornamental  light  effects  in  fascias,  signs,  and  the  like. 
2224    BT'RROWES.    Combined  valise  and  bivouac  tent. 
221-7    ALBANY  MANUFACTURING  CO.  LTD.,  and  LAMP- 
LOUGH.       Construction  of  radiators,   steam  con- 
densers, and  the  like. 
A  flange  is  provided  at  each  end  of  the  gilled  tubes,  and 
a  flanged  ferrule  is  also  fitted  in  each  end  of  the  tubes  with 
tube  plates  between  the  flanges,  whereby  the  tubes  act  as 
stays  between  the  tube  plates  and  a  tube  occupying  the 
larger  portion  of  the  bore  of  the  gilled  tube. 

2330  IVINS.  Machines  for  icing  cakes.  [Date  applied  for 
under  International  Convention.  February  nth,  1904.] 

2338  HO  WORTH  (Racine  Paper  Goods  Co.).  Paper  recep- 
tacles or  pouches  for  cigars  and  other  articles. 


2014    BOULT  (Entz).    Electric  distribution  systems. 

An  alternator  is  combined  with  a  battery  and  a  booster. 
A  carbon  regulator  A  actuated  by  the  working  current 
through  a  solenoid  B  acts  in  such  a  manner  that  when  the 


load  increases  the  accumulators  are  discharged,  and  the 
curent  of  discharge  is  converted  into  alternating  current 
which  is  superposed  on  the  current  of  the  alternator,  and  if 
the  load  decreases  the  battery  is  charged.  The  frequency  of 
the  alternator  and  that  of  the  converting  device  is  made 
the  same. 

2469    SCHWENKE  (ncc-  PESSEL)     Combined  or  convertible 

table  and  desk. 
2595    HOG  AN.    Skirt.supports  and  blouse  stays. 
2644    NOBLE.    Motor  vehicles  and  lamp  brackets  therefor. 
2824    WHITE  &  JACK.    Loom  take-up  motions. 
2981    KEHR.    Apparatus  for  aerating  liquids. 
3052    MITCHELL.    Umbrellas,  sunshades,  walking  sticks,  and 

the  like. 

3059    BALLANTYNE.    Automatic  calendar. 

3.072    STOUT  &  CHAM  BERLIN.    Box-making  machine. 

3160    NEWTON  (Farbenfabriken  verm.  F,  Bayer  .V  Binning). 

Manufacture  and  production  of  antliraquinone  deri- 
vatives. 

3182    TMRAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Bruning). 

Manufacture  of  chlorinated  indigo  dyesiuffs. 
3273    FOUCHE.    Construction  of  metal  radiators   for  heat 

exchange  apparatus.  [Rights  under  Patents,  etc.,  Act, 

1901,  not  granted.] 
3287    JORDAN.    Beam-weighing  scales. 

3312  ADAM.  Electric  self-acting  apparatus  for  tightening 
ropes  and  the  like.  [Date  applied  for  under  Inter- 
national Convention,  February  18th,  1904.] 

3393    PENN  &  DERBY  BUILDERS  LTD.  Refrigerators. 

3419  DUFFY'.  Wood  paving  and  the  manufacture  of  blocks 
therefor. 

3561    FAIRWEATHER  (Healy).       Machinery  for  making 

wire-bound  box  blanks. 
3601    MOWBRAY.    Illuminated  signs. 

3739  BEDFORD.  Manufacture  and  treatment  of  compound 
armour  jjlates. 

3827  ROBIN-LANGLOIS.  Machines  for  the  manufacture 
of  sugar.  [Date  applied  for  under  International  Con- 
vention, March  11th,  1904.] 

4418  VOORHEES.  Systems  of  fluid  compression  and  com- 
pressors therefor. 

One  compressor  is  connected  to  a  plurality  of  sources  from 
which  gas  to  be  compressed  is  supplied  at  different  pres- 
sures, the  gas  from  the  different  sources  being  received 


successively  within  the  cylinder  of  the  said  compressor 
during  the  admission  period  therein  in  the  order  of  their 
pressures. 

4461    SLEEP  &  SOLOMON.    Taps  or  cocks. 
4519    PHILLIPS.    Spindle  driving  arrangements  of  spinning 
frames  and  the  like, 
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4571    BOURDIL.       Microphones.      [Date  applied  for  under 
International  Convention,,  March  7th,  190-1.] 
GROSSE.    Platen  printing  presses. 
CARTER.    Revolving  dress  stands. 

FARREN.       Sextants  or  quadrants  and  attachments 
therefor. 

BAIN.    Railway  carriage  and  wagon  automatic  safety 
coupling. 

FERZOFF.    Flexible  pipe  couplings. 
The  fittings  upon  the  respective  tubes  to  be  connected 
are  secured  together  by  means  of  a  screw  coupling  sleeve. 
One  of  the  fittings  to  be  connected  is  provided  for  the 
connection  of  a  tube  of  smaller  diameter  than  the  other,  and 


4628 
5060 
5235 

5444 

5848 


is  formed  with  a  conical  end  into  which  india-rubber  or 
other  packing  ring  is  laid,  by  wliich  upon  the  parts  being 
screwed  together  a  tight  joint  is  formed  between  the  conical 
end  and  the  interior  of  the  larger  tube. 

5885    VAN  OOSTEEWYCK.    Steam  generators. 

A  series  of  horizontally-arranged  tubes  are  partially  filled 
with  water  and  connected  together  in  groups  to  headers. 
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Steam  ducts  are  provided  inside  (he  headers  for  the  purpose 
of  conducting  the  steam  from  one  header  into  the  next 
upper  one. 

5950    FRENCH.  Means  or  apparatus  for  indicating  water  and 
other  liquid  levels. 
The  pressure  of  air  contained  in  a  submerged  fixed  vessel 
or  bell  arising  from  the  surrounding  head  of  liquid  is 
utilised  to  operate  a  suitable  pressure  gauge  or  indicator. 

597G  ELEKTRIZITATS  ACT.-GES.  YORM.  W.  LAH- 
MEYER  &  CO.  Means  for  regulating  compensated 
series  electric  motors  aud  generators.  [Date  applied 
for  under  International  Convention,  April  5th,  1904.] 


V 
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The  compensation  brushes  are  connected  to  the  primary 
of  a  ratio  transformer,  the  secondary  of  which  is  in  parallel 
with  the  main  conductors.    The  object  of  this  invention  with 


reference  to  older  arrangements  is  to  permit  the  regulation 
of  the  voltage  supplied  to  the  commutator  and  exciting  field 
separately. 

60.37  DOLL.  Device  applicable  as  a  fire  screen,  lamp  shade, 
or  the  like. 

607:?  SIEMENS  BROS.  &  CO.  LTD.  (Siemens  &  Halske  Act.- 
(Jes.).  Electrical  mercury  switches  operated  by  a 
vehicle  passing  along  a  railway. 

The  train  depresses  a  movable  rail  and  raises  the  vessel  A. 
the  mercury  passing  thereby  from  one  compartment  into  the 
other,  closing  in  this  manner  the  circuit  at  the  points  B;  the 


vessel  and  the  mercury  return  to  their  first  position  when 
the  rail  raises.  In  another  modification  the  mercury  is  forced 
to  raise  in  the  cup  C  and  establish  contact  at  B  when  it 
returns  to  its  first  position  by  way  of  channel  D. 

6298    HOOKS    &   DONKIN.    Favement   lights  and  prisms 
therefor. 

6539    SCH BOEDER  &  YILTER.    Receptacle  closures. 
6725    GALLIMORE  &  WATSON.    Means  for  preventing  or 
consuming  smoke  in  the  furnaces  of  steam  generators. 

Heated  air  is  distributed  from  the  rear  face  of  a  hollow- 
fire  bridge  in  a  primary  upper  flow  towards  the  rear 
<>l  the  combustion  chamber,  while  a  secondary  lower  flow 
is  distributed  from  the  rear  face  of  the  bridge  in  streams 
at  diverse  angles  to  one  another.  Heated  air  is  also  supplied 
to  the  front  of  the  furnace  by  means  of  pipes  which  extend 
from  the  ash  box  aud  pass  through  the  fire  bridge  below, 
but  adjacent  to  the  firebars,  and  extending  into  the  com- 
bustion chamber  are  returned  through  the  fire  bridge  and 
continued  under  the  firebars  along  the  sides  to  the  front  of 
the  furnace. 

7100    SUZUKI.    Vertical  boilers. 


The  furnace  gases  are  radially  deflected  by  cross  baffle 
plates  to  impinge  upon  a  number  of  water  tubes  extending 
through  au  expanded  chamber  formed  around  the  main  tine . 
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7009  liLUEN.  Devices  for  applying  liquids  by  means  oi'  a 
brush. 

7>.2-l  WERNITSCH.  Means  Ebi  letting  off  air  and  water  in 
heating  apparatus  and  the  like.  [Date  applied  for 
under  International  Convention,   April  6th,  1904.1 

7368    TIMAK.    Market  and  other  baskets. 

7402  McCREARY  &  NIEM.VN.  Water  meters.  [Date 
applied  for  under  International  Convention,  April 
13th,  1904.] 

The    water   entering-    at    the   inlet   A    under  pressure 
impinges  on  the  wing  directly  opposite,  thus  propelling- 


it  in  the  direction  of  the  outlet  and  causing  the  disc  B, 
which  caries  a  pin,  to  turn  and  contact  at  each  complete 
revolution  with  a  toothed  wheel  mounted  on  a  shaft  which 
is  connected  with  the  indicating  dial. 

7541  COLE  &  BEAVIS.  Machines  for  filling  bottles  with 
aerated  beverages. 

7658  KINDERMANN.  Machines  for  trimming  hat  brims  and 
the  like.  [Date  applied  for  under  International  Con- 
vention, June  11th,  1904.] 

7717  FRANCE,  BLACK,  &  STOKELD.  Mechanism  for 
operating  watertight  doors  for  ships'  bulkheads, 
caissons,  and  the  like. 

A  slidable  nut  is  provided  on  the  door  which  engages 
with  a  lifting  screw,  the  nut  having  an  elongated  aperture 


half  threaded  for  engagement  with  the  lifting  screw,  and 
the  other  half  of  sufficient  size  to  permit  passage  of  the 
screw  when  the  same  is  out  of  engagement  with  the 
threaded  portion. 

7764    SCHLADERBUSCH.  Taps. 

7818    ST.  HELENS    CABLE    CO.    LTD.,   and   KEN  YON. 

Rubber-tyred  wheels. 
7959    PALFREY.    Preparation  for  the  prevention  and  cure 

of  distemner  in  do^s. 
-1009    FERGUSSON.    Adjustable  ball  and  socket  joints. 
■S208    LAKE  (ThummV.    Ventilating  fans. 
8331    Z1MMKKMANN.    Safety  Dins, 


8365  KRUGER.    Cramps  for  joiners  and  the  like. 

8546  VELLEMAN.    Wire   hat-frame  machines. 

8640  STROBECK.    Sash  fasteners. 

8647  FERGUSON.    Moulding  apnaratus. 

S809  KAMPFE.  Razors. 

8^37  NOVAK.    Couplings  for  railway  carriages  or  the  like. 

The  chain  link  is  made  rotatable  in  a  horizontal  plane 
about  a  vertical  coupling  pin,  so  that  only  the  spindle  and 
the  coupling  link  need  be  lifted  when  the  coupling  is  being 


operated.  For  the  purpose  of  enabling  the  dimensions  of  the 
coupling  can  be  increased  without  making  manipulation  more 
difficult. 

8914    MELLES.    Valve  gear  for  explosion  engines. 

A  uniformly  rotating  valve  is  caused  to  open  and  close 
the  ports  during  the  exhaust  and  suction  strokes.  The 
lift  valve  opens  and  closes  the  communication  between  the 


interior  of  the  cylinder  and  the  ports  during  the  necessary 
periods,  so  that  the  rotary  valve,  acts  solely  as  a  cut-off 
element,  and  the  lift  valve  as  the  actual  controlling  element, 

9123    ROB KRTSHAW.    Steam  boilers. 


Wrought-iron  rings,  having  brackets  cast  on,  surround 
the  tube  or  flue.  Horizontal  bars  are  secured  to  the  brackets 
with  the  requisite  spaces  between  them  to  form  frame  work 
for  supporting  a  series  of  circulating  water  tubes;  all  the 
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parts  are  so  constructed,  as  regards  their  dimensions,  that 
they  can  be  passed  through  the  manhole  and  mudhole  doors 
of  a  boiler. 

9101    JONES.    Electrical  connections. 

9114  VALENT1NER.       Manufacture     of     salicylic  acid 

methylene  acetate.  [Date  applied  for  under  Inter- 
national Convention,  July  16th,  1904.] 

9115  BOK.    Centrifugal  separators.    [Date  applied  for  under 

International  Convention,  May  9th,  1904.] 
9179  HIGGINS.  Means  for  supporting  pails  between  the 
knees.  [Date  applied  for  under  International  Con- 
vention, May  2nd,  1904.] 
9185  BAMBERGER,  BOCK,  &  WANZ.  Apparatus  for 
regenerating  breathed-out  air  for  respiration  pur- 
poses. 

9196    SUZUKI.    Vertical  boilers. 

The  boiler  is  divided  into  a  lower  water  chamber,  an 
upper    evaporating   chamber,    and  an  intermediate-corn- 


9i96ios 


Imstion  chamber,  the  latter  having  tubes  connecting  the 
water  and  evaporating  chamber,  and  an  inlet  and  outlet 
for  the  combustion  chamber,  forcing  the  products  of  com- 
bustion to  travel  in  a  horizontal  path. 

9206    TAUBE.    Delivery  hose  pipes  for  suction  dredgers. 

9503  BOULT  (Rogers  &  Havard).  Apparatus  for  ger- 
minating grains,  tubers,  and  the  like. 

9767  BECHT.  Airships.  [Date  applied  for  under  Inter- 
national Convention,  May  9th,  1904.] 

9770    BOULT  (Krag).    Sewing  machines. 

9961  HUPFELD.  Controlling  levers  of  mechanically  or 
pneumatically-operated  keyboard  musical  instru- 
ments. 

10051  MARKS  (Low).  Means  of  supporting  brushes  for  use 
in  connection  with  receptacles  for  holding  semi-fluid 
or  fluid  matter. 

10167  HOWARD  &  HALL.  Washing  machine.  [Date 
applied  for  under  International  Convention,  May 
14th,  1904.] 

10224    LEIGH.    Sprinkler  and  method  of  operating  same. 
10280    KLEIN.       Drying  apparatus  specially  applicable  for 

hairdressing  purposes. 
10622    FARROW  &  FARROW.    Covers  for  kegs  or  casks. 

10695  CHAPMAN.      Apparatus      for     neutralising  static 

electricity. 

10696  CHAPMAN.       Apparatus      for     neutralising  static 

electricity. 

10862  AKTIEBOLAGET  SEPARATOR.  Centrifugal  separat- 
ing apparatus.  [Date  applied  for  under  Inter- 
national Convention,  May  27th,  1904.] 

10873  AKTIEBOLAGET  SEPARATOR.  Centrifugal  separat- 
ing apparatus.  [Date  applied  for  under  Inter- 
national Convention,  May  27th,  1904.] 

10906  CUNDY,  CURTIS,  &  VENNING.  Coal-saving 
preparation. 

A  compound  is  formed  of  tannic  acid,  camphor,  washing 
soda,  and  common  salt;  the  compound  formed  is  dissolved 


in  water  and  the  coal  sprinkled  with  the  liquid.  The 
proportion  of  the  ingredients  may  be  as  follow  :  Tannic  acid, 
10  1b.;  camphor,  15  1b.;  washing  soda,  80  lb. ;  and  common 
salt,  1  ton. 

10405    BLAUHORN.  Injectors. 

The  steam  inlet  channel  for  the  annular  steam  jet  is 
constructed  with  a  total  sectional  area  not  larger  than 
the  narrowest  sectional  area  of  the  issue  passage  for  the 


annular  jet,  so  that  on  the  annular  space  between  the  two 
nozzles  becoming  enlarged  the  quantity  of  steam  issuing 
from  the  outer  nozzle  shall  not  be  increased. 

10936    GILCHRIST.    Corking  bottles,  jars,  and  the  like. 
10984    BALL.    Casement  windows. 
11403    KAUFMANN.    Tongue  cleaner. 

11521    LONDON.    Instep  supporter  for  supporting  the  arch  of 

the  human  foot. 
1 1576    FRASER.    Handles   or  grips  for   tennis   and  other 

racquets,  golf  clubs,  cricket  bats,  hand  tools,  boat 

tillers,  swords,  and  for  any  other  like  purpose. 
11679    HENNEQUIN  &  CAYEUX.  Lubricants. 
11.680    HENNEQUIN  &  CAYEUX.    Combustible  liquids  for 

explosion  motors. 

A  liquid  combustible  for  explosion  motors  is  obtained  by 
dissolving  camphor  in  essence  of  petroleum  or  other  suit- 
able hydrocarbon  with  or  without  the  addition  of  an  agent 
neutralising  the  odour  of  the  camphor. 

11745    KITSEE.    Electric  telegraphy. 

The  improvement  relates  to  the  employment  of  the  syphon 
recorder,  and  consists  therein  that  the  free  end  of  the 
syphon  moves  between  two  stops  and  over  a  shield  provided 
with  a  slot,  so  that  the  paper  moving  beneath  the  shield 
may  record  the  signals  when  the  syphon  moves  just  over 
the  slot.  A  dot  produces  one  line  on  the  paper,  and  a  dash 
to  line  close  to  each  other,  the  signals  sent  being  composed 
respectively  of  one  and  two  impulses. 

12418  LAMME.  Distribution  of  energy  to  commutator  electric 
motors  from  a  three-phase  alternating  current  source. 
[Date  applied  for  under  International  Convention, 
June  30th,  1904.] 

The  current  is  supplied  to  the  held  magnet  and  armature 
winding  by  means  of  a  transformer  winding,  the  two  ends  of 


which  are  connected  to  two  mains  of  the  supply,  the  third 
main  being  adjustably  connected  to  the  middle  of  the 
transformer  winding  through  the  field  winding,  whilst  the 
armature  terminals  lead  respectively  to  one  terminal  of 
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the  transformer  winding  and  adjustably  to  an  inter- 
mediate point  of  it.  The  object  of  the  invention  is  that  the 
current  supplied  to  the  field  magnet  and  armature  wind- 
ings shall  be  in  quadrature. 

If772  JOSSE.  Automatic  valve  chiefly  designed  for  use  in  air 
compressors. 

11832  STANDEN.  Means  for  measuring,  protecting,  and 
displaying'  fabrics. 

11895    WELCH.    Trouser  stretcher  and  pressor. 

12169  JOHNS  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture of  discharging  pastes  for  use  in  the  dis- 
charging of  dyed  textile  fabrics. 

12178    BEEMSHEY.  Umbrella. 

12385  HANSEN.  CARLSSON,  &  MULLER.  Shuttle-chang- 
ing mechanism  for  looms. 

12461  McKlRDY.  Scraper  for  cleaning  ship's  decks,  hulls,  and 
the  like. 

12539    CHOLES.    Portable  targets   for  ri,fle   practice  with 

miniature  ammunition. 
12587    QUELCH.    Bellows  for  scent  sprayers  and  the  like. 
12iS21    JAHDE.    Process  of  ornamenting  articles  of  glass. 
12861    JORGENSEN.    Adjust  ment  device  for  motor  regulators. 

[Date  applied  for  under  International  Convention, 

June  22nd,  1904.] 

When  the  sliding  coupling  A  moves  away  from  the  cross 
piece  B  it  turns  the  bushing  C  and  with  it  the  cross  piece 


in  the  direction  of  the  arrow,  causing  the  regulator  spring 
to  be  compressed,  whereby  an  increase  of  speed  is  effected 
in  known  manner  and  vice  versa. 

13021  HORN.       Lantern  pinions.    [Date  applied  for  under 

International  Convention,  October  6th,  1904.] 

13022  PETERSEN-SCHEPELERN  &  SCIIWANENFLI  CEL. 

Preliminary  treatment  and  ageing  of  spirits. 

13083  WAC'HTER.  Process  for  ornamenting  porcelain,  stone- 
ware, majolica-ware,  bricks,  and  the  like  by  means 
of  transfer  designs. 

13101    COWLISHAW.    Coal-cutting  machines. 

J3469  SCHI7LZ.  Oil  separators' for  steam  pipes.  [Da<o 
applied  for  under  International  Convention,  August 
3rd,  1904.] 


Zig-zag  passages  for  the  steam  are  formed  by  means  of 
ribbed  partitions,  the  latter  being  made  as  hollow  bodies 
communicating  with  one  another  through  which  a  cooling 
fluid  is  conducted. 

13566    BRANDT.    Self-opening  stirrup. 


13764  HENLE.  Devices  for  drawing  natural  ice  blocks  out  of 
the  water. 

1381S  IMRAY  (International  Textbook  Co.).  Device  for 
locating  matter  engraved  on  the  record  of  a  sound- 
reproducing  instrument. 

14213  PRE  CSS.  Purses  and  like  receptacles.  [Date  applied 
for  under  International  Convention,  May  23rd,  1905.] 

15267  HILL.  Cocks  or  taps  to  prevent  surreptitious  or 
unauthorised   use  thereof. 

15274  DUNCAN  &  POTTS.  Composition  for  preventing  "set- 
off "  in  rjriuting. 

15643  FRIED.  KRUPP  AKT.-CES.  Plastic  gas  check  for  the 
screw-brush  mechanism  of  ordnance.  [Date  applied 
for  under  International  Convention,  October  29th, 
1904.] 

A  plastic  gas  check  having  one  or  more  filling  pieces 
of    material    capable  of    resisting   pressure   is  provided, 


characterised  in  that  layers  of  plastic  material  lie  at  least 
upon  the  outer  side  and  on  the  sides  of  the  filling  piece  or 
pieces  respectively  adjacent  thereto. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1901. 

1905. 

14061    SHREWSBURY.    Processes  for  producing  compressed 
ncn-porous  blocks  or  briquettes  of  coke. 

14063  G-EBRLDER  SULZER.    Internal-combustion  engines. 

14064  GEBRUDER  SULZER.    Internal-combustion  engines. 
14887    EUGEN  BRAUNE  &  CO.    Advertising  devices. 
ijbiJ    r'REEivtAN.    Automatic  firearms. 

10012    DEUTSCHE  GOLD  &  SILBER-SCHEIDE-ANSTALT 
VORM.   ROSSLER.    Manufacture  of  indigo  leuco- 

bodies, 

16052    IIOLTZHEUER.    Top  for  chimneys,  ventilators,  and 
the  like. 

16163    SPEAR.    B-oyancy  regulating  apparatus  for  submarine 
boats. 

162  38    -.lORIARTY.      Means     for    carrying     and  handling 

tornedoes  on  vessels. 
16239    VEREINIGTE    DAMPFTURB1NEN    G.    m.    b.  H. 

Wheels  or  discs  for  high  circumferential  speeds. 
16385    HADFIELD.    Manufacture  of  steel. 
16478    SCHOLVIEN.  Non-alcoholic  beverages  resembling  beer. 
16517    SPEAR.    Combined  cash  register,  change  maker,  change 

deliverer,  and  purchase  check-discharging  machine. 
16522    RAGAN.    Mechanical  movements. 


Institution  of  Mining  Engineers. — The  sixteenth  annual 
meeting  of  the  Institution  of  Mining  Engineers  was 
held  in  Manchester  from  the  13th  to  16th  inst.  At 
the  outset  Mr.  H.  C.  Peak,  chairman  of  the  committee, 
announced  that  the  council  had  elected  Sir  Lees  Knowles,  M.P., 
to  the  presidential  chair.  The  report  read  by  the  secretary 
referred  to  the  death  of  the  late  president,  Sir  J.  Lowthian  Bell, 
and  i)ointed  out  that  the  membership  now  stood  at  2,901.  The 
business  consisted  of  the  reading  of  a  number  of  papers  by 
experts.  They  included  "  Leading  Features  of  the  Lancashire 
Coalfield  Extended,"  by  Mr.  J.  Dickinson,  a  former  chief- 
inspector  of  mines;  "  Up-to-date  Electrical  Power  Distribution," 
by  Mr.  R.  L.  Gamlen  ;  "  Can  Explosives  in  Coal  Mines  with  their 
Associated  Toxic  Fatalities  be  Prevented?"  by  Mr.  B.  II. 
Thvvaite;  and  "Earth  in  Collieries,  with  Special  Reference  to 
the  Recently-issued  Departmental  Rules,"  by  Mr.  J.  F.  Walker. 
A  number  of  visits  to  places  of  interest  and  engineering  works 
were  made. 


September  22,  1905]  THE    PRACTICAL  ENGINEER 


471 


40-TON   TITAN   STEAM  CRANE. 


We  herewith  give  an  illustration  of  a  40-ton  block-setting  i 
Titan  recently  built  by  Messrs.  Cowan,  Sheldon,  and  Co. 
Limited,  of  Carlisle,  under  the  supervision  of  Messrs. 
Coode,  Son,  and  Mathews,  Westminster,  for  the  Table  Bay 
harbour.  The  crane  machinery  is  carried  on  32  wheels 
of  2  ft.  G  in.  diameter,  with  cast-iron  centres  and  shrunk- 
steel  tyres,  the  gauge  being  3  ft.  6  in.  The  main  uprights 
of  the  carriage  and  diagonal  cross  girders  are  all  of  steel 
plates  and  angles  of  box  section.  The  axle  brackets  are 
of  cast  iron,  and  are  fixed  under  the  bottom  girders,  which 
are  formed  of  steel  plates  and  angles.  The  cantilevers  are 
175ft.  long  and  lift,  deep  and  weigh  135  tons,  the 
working  radius  of  the  crane  being  115  ft. 

All  the  movements  are  worked  from  one  pair  of  engines 
by  means  of  friction  and  claw  clutches.    The  cylinders  of 


The  following  are  the  speed  results  at  a  test  made  by 
Messrs.  Coode,  Son,  and  Mathews,  with  a  test  load  of 
50  tons,  carried  out  at  the  yard  of  Messrs.  Cowan, 
Sheldon,  and  Company:  — 


Motion. 

Specified  speed. 

Actual  speed. 

S  ft.  per  minute. 

10  ft.  per  minute. 

50  ft.  per  minute. 

70  ft.  per  minute. 

Titan  travelling  with  full  load  suspended 

50  ft.  per  minute. 

50  ft.  per  minute. 

Racking  the  travelling  monkey  with  full 

2C  ft.  per  minute. 

141  ft.  per  minute. 

Racking  travelling  monkey  without  load 

50  ft.  per  minute. 

144  ft.  per  minute 

Slewing  motion,  one  complete  revolution 

Specified    time  i 

Actual  time  97eecs. 

minutes    (240  ft. 

(446  ft.  per  min. 

per min.  athook). 

at  hook). 

40-TON   TITAN  STEAM  CRANE,   BUILT  BY   MESSRS.   COWAN,  SHELDON,  AND  CO.  LIMITED,  CARLISLE. 


the  engines  are  12  in.  diameter  by  18  in.  stroke.  The 
boiler  is  of  the  vertical  type,  6  ft.  in  diameter,  12  ft.  high, 
fitted  with  cross  tubes,  and  supplies  steam  to  the  engines 
at  a  pressure  of  80  lb.  per  square  inch.  The  brakes  are 
of  the  ordinary  strap  type,  supplemented  by  one  of 
Mathew's  patent  hydraulic  brakes.  The  operator  has  a 
good  view  of  his  work  by  all  the  operating  levers  being 
placed  together  at  the  front  of  his  house.  The  crab  barrel 
is  made  of  cast  iron,  6  ft.  10  in.  in  diameter  by  5  ft.  1\ in. 
long.  The  wheels  and  gearing  are  also  of  cast  iron,  with 
rnachine-cut  teeth,  and  the  pinions  are  of  cast  steel.  The 
lifting  rope  is  4  in.  in  circumference,  134  ft.  long.  The 
racking  ropes  are  four  in  number,  3|in.  in  circumference, 
two  being  each  121ft.  long  and  two  237  ft.  long;  while 
the  grabbing  rope  is  4iin.  in  circumference  and  260  ft. 
long.  The  travelling  monkey  runs  on  steel  rails  of  100  lb. 
section,  the  height  from  the  ground  to  the  top  of  the  rails 
being  36  ft.  3  in.,  and  the  total  height  of  the  crane  51  ft. 
The  monkey  covers  a  range  of  from  20  ft,  to  115  ft,  radius. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  14th  September 
1905  :— 

Dublin.— Second  class:  T.  Morrison. 

Dundee. — First  class  :  B.  W.  Baxter.  Second  class  :  .1.  N.  Gentle 
H.  Linton,  J.  C  S.  Guild. 

Greenock. — First  class  :  J.  R.  Buchan.  Second  class  :  W.  D. 
Russell,  L.  Stewart,  R.  Renfrew,  J.  Irvine,  D.  Macdonald,  W.  Anderson, 
J.  Boyle,  J.  McB.  Gillanders. 

Hull. — Fi7-st  class :  C.  Malam,  T.  Nichols,  S.  J.  Rockett.  Second 
class  :  A.  E.  Cripps,  G.  Lawson. 

Liverpool. —  First  class  :  C.  R.  Thomas.  Second  class  :  A.  Webster 
L.  Brown,  W.  T.  Watliug,  J.  W.  Gorley,  T.  D.  Withers,  J.  II.  Watson.  J 
L.  Murray,  J.  Evans,  G.  P.  B.  Gi  acie. 

London. — First  class :  L.  Lett,  A.  S.  Longlev.  Second  class :  T. 
J.  Huett,  F.  S.  Jordan,  F.  J.  Pickthall,  J.  A.  Campbell,  R.  Defty,  A.  S. 
Laverock,  J.  D.  O'Hara. 

North  Shields.— First  class  :  T.  C.  Maxwell.  Second  class:  A.  R. 
Gill,  J,  H.  Johnston,  R.  C.  Coulthard.  W.  A.  Waugh.  T.  X.  Finch, 


472 


THE    PRACTICAL    ENGINEER.  [September  22,  1905 


AN  ASPIRATOR  FOR  A  SURFACE  CON  DENSER. 

By  Arthur  Pennell. 

In  (he  accompanying  illustration  is  shown  a  sectional  view 
of  an  aspirator  to  be  used  with  a  surface  condenser,  and 
which  has  the  property  of  adjusting  itself  to  suit  changing 
conditions  in  the  condenser  to  which  it  is  attached.  Water 
issuing  from  a  faucet  and  caught  in  a  pitcher  carries  down 
into  the  pitcher  a  volume  of  air  which  re-appears  as  foam 
and  bubbles.  In  the.  apparatus  shown,  the  water  issuing 
from  the  nozzle  carries  witli  it  a  volume  of  air  drawn  front 
a  condenser  downward,  and  into  the  receptacle  below,  where 
it  escapes  to  the  atmosphere.  The  volume  of  non-con- 
densable pis  or  air  that  a  cubic  foot  of  water  can  thus 
carry  witli  it  when  failing  depends  upon  the  velocity  of 
exit  from  the  orifice.  At  a  high  velocity  the  brush-like 
falling  column  will  have  a  larger  diameter,  and  will,  there- 
fore, cany  enmeshed  witli  it  a  larger  volume  of  air. 

By  mean  of  a  centrifugal  pump  the  water  is  pumped 
from  the  receptacle  back  to  the  nozzle,  so  that  it  is  used 
over  and  over  again.    The  tendency  of  the  water  is  to 


Ihe  Peimell  Aspirat  ir. 


remain  at  some  constant  temperature  at  which  the  radia- 
tion is  just  able  to  dissipate  the  heat  created  by  friction. 
If  the  inlet  for  gases  from  the  condenser  be  closed,  the 
vacuum  maintained  in  the  head  of  the  aspirator  will  be 
that  due  to  water  vapour  at  the  temperature  of  the  circu- 
lating water.  If  gases  enter  the  aspirator  in  larger 
volume  than  the  falling  water  column  can  take  care  of  the 
pressure  will  rise  until  the  gases  are  reduced  in  Volume 
by  this  pressure,  so  that  the  water  will  be  able  to  carry 
them  away. 

With  a  surface  condenser,  in  which  the  steam  follows  a 
deiii  ed  course,  the  pump  supplying  the  circulating  water 
to  the  aspirator  is  started,  previous  to  starting  the  engine, 
and  a  vacuum  induced  throughout  the  condensing  system 
somewhat  higher  than  is  expected  to  be  maintained  under 
ordinary  duty.  As  the  condensing  system  is  cold  when 
the  engine  starts,  the  steam  at  first  all  condenses  in  the 
early  pail  of  its  course  to  the  aspirator,  and  gradually 
fills  the  entile  condenser  with  vapour  in  the  act  of  con- 
densing. 

As  soon  as  some  small  excess  of  the  steam  passes  on  to 
the  aspirator  with  the  non-condensable  gases,  such  steam 
will  condense  on  the  surface  of  the  falling  circulating 
water,  raising  the  temperature  accordingly, 


With  this  increase  of  temperature  the  absolute  pressure 
rises  all  through  the  condensing  system,  under  which  con- 
ditions all  the  steam  will  condense  before  reaching  the  end 
of  its  course  through  the  condenser,  and  the  cooling  appli- 
ances at  the  end  of  the  course  will  be  applied  to  reducing 
the  temperature  of  the  non-condensable  gases.  These 
cooled  gases  on  coining  in  contact  with  the  wanner  circu- 
lating water  in  the  aspirator  will  effect  some  vaporisa- 
tion, thereby  cooling  the  circulating  water. 

With  this  equipment  the  aspirator  constantly  tends  to 
maintain  the  highest  vacuum  in  the  condenser  that  the 
conditions  of  weight  of  steam  entering  per  minute  and 
cooling  appliances  will  permit. 

The  current  expense  is  only  for  the  power  required  to 
run  the  circulating  pump,  which  power  manifestly  increases 
or  diminishes  with  the  absolute  pressure  maintained  in 
the  head  of  the  aspirator.  In  other  words,  the  higher  the 
vacuum  in  the  condenser  the  less  is  the  power  required  to 
run  the  circulating  pump. — The  Engineer  (Chicago). 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Explosion  from  a  Marine  Boiler  due  to  Failure  of 
one  of  the  Combustion  Chamber  Stays, 

No.  1,544. — This  explosion  took  place  on  board  the 
steam  fishing  vessel  Eagle  while  the  vessel  was  at  sea, 
about  forty  miles  from  the  mouth  of  the  Humber.  The 
boiler  is  of  the  ordinary  cylindrical  single-ended  marine 
type,  I  Oft.  in  diameter,  and  9  ft.  3  in.  in  length.  It  has 
two  Holmes'  corrugated  furnaces,  with  a  common  com- 
bustion chamber,  originally  fitted  with  a  vertical  circu- 
lating tube  about  10  in.  in  diameter.  The  boiler  was 
about  fourteen  years  old,  and  was  usually  worked  at  a 
pressure  of  about  160  lb.  per  square  inch.  The  combus- 
tion chamber  stays  and  several  tubes  were  renewed  in 
1599  and  1902,  and  in  July,  1904,  twenty-nine  plain  tubes 
and  nine  stay  tubes  were  renewed.  The  explosion  was 
not  of  a  very  violent  nature.  One  of  the  two  combustion 
chamber  stays  had  broken,  and  part  of  it  was  blown  out 
of  the  shell  plate  by  the  pressure  of  the  steam.  The 
cause  is  attributed  to  be  due  to  one  of  the  bottom  tubes 
having  fractured  close  to  the  inner  surface  of  the  shell 
plate,  and  the  part  of  the  fractured  stay  extended  through 
the  plate,  having  been  forced  outwards  by  the  pressure 
within  the  boiler.  The  stay  that  failed  was  1|  in.  in 
diameter,  while  those  fitted  in  1899  and  1902  were  1$ 
and  l|in.  in  diameter.  When  the  broken  stay  was  fitted 
could  not  be  ascertained.  It  is  most  likely  that  the  stay 
did  not  originally  fit  well  in  the  hole  in  the  shell  plate, 
and  that  owing  to  corrosion  it  became  stfllfurther  defective, 
until  fracture  took  place. 

Explosion  from  a  Locomotive  Boiler  due  to  Wasting 
of  a  Fire-tube. 

No.  1,545. — The  boiler,  which  was  of  the  ordinary  loco- 
motive type,  was  fitted  to  a  six-wheel  coupled  engine, 
used  for  hauling  wagons  at  the  Shakerley  Collieries, 
Tyldesley.  It  was  about  four  jrears  old,  and  in  January, 
1903,  was  thoroughly  overhauled,  and  had  a  complete 
set  of  new  solid-drawn  brass  tubes  fitted.  In  this  case  one 
of  the  tubes  of  a  locomotive  boiler  collapsed  at  its  ordinary 
working  pressure  of  120  Hi.  per  square  inch,  while  the 
engine  was  proceeding  out  of  the  cleaning  shed  to  com- 
mence the  day's  work.  The  tube  had  worn  to  the  thick- 
ness of  a  knife  edge  at  the  place  of  rupture,  but  the 
explosion  was  not  of  a  serious  nature,  although,  unfor- 
tunately, the  brakesman,  who  was  standing  on  the  foot- 
plate of  the  engine  when  it  took  place,  was  slightly  scalded 
about  the  knees.  As  soon  as  possible  after  the  explosion 
the  ruptured  tube  was  plugged  with  iron  plugs,  and  the 
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locomotive  was  at  work  within  two  hours  of  the  occurrence. 
At  the  annual  inspection,  made  by  an  inspector  of  the 
Manchester  Steam  Users'  Association  in  January  last,  it 
was  discovered  that  the  tubes  were  reduced  in  thickness 
to  such  an  extent  that  the  owners  were  asked  to  have 
them  removed  within  three  months.  New  tubes  were 
immediately  ordered,  and  it  was  while  awaiting  their 
delivery  that  the  explosion  took  place.  With  this  excep- 
tion, the  locomotive  appears  to  have  been  kept  in  good 
condition,  the  boiler  being  cleaned  internally  once  every 
fortnight,  by  unscrewing  plugs  from  the  firebox  casing 
and  washing  it  with  water  by  a  hose  pipe.  The  last  time 
it  was  thus  cleaned  was  on  the  day  previous  to  the  explo- 
sion. Explosions  from  worn-out  boiler  tubes,  as  in  this 
instance,  remarks  the  engineer  surveyor-in-chief  to  the 
Board  of  Trade,  occur  with  undesirable  frequency,  which 
is  somewhat  remarkable  having  regard  to  the  fact  that 
the  erosive  action  of  the  products  of  combustion  is  now- 
well  understood,  and  that  the  replacing  of  tubes  is  not  a 
costly  matter. 


TESTING  PRESSURE  GAUGES. 


The  following  method  of  home  testing  water  gauges  has 
been  contributed  to  The  Engineer  (Chicago):  By  referring 
to  the  sketch  the  apparatus  can  be  easily  understood. 
hei  A  represent  the  test  gauge,  B  the  gauge  to  be  tested, 
and  C  and  D  petcocks,  E  being  the  main  valve,  which  can 
be  closed  and  the  petcocks  left  open  Thus  the  pressure 
is  left  on  both  gauges  for  some  time  to  see  whether  they 
agree.  A  vertical  check  valve  F  is  placed  in  the  delivery 
pipe,  and  a  filler  G,  made  of  \  in.  pipe,  while  a  standard  H 
supports  the  pipe  and  gauge  B. 

Cylinder  K  is  made  of  a  piece  of  1|  or  2  in.  brass  pipe, 
with  a  floor  flange  on  the  bottom,  which  is  bolted  to  the 


TuBling  I'vea  ure  Gang-  s. 


base.  A  common  screw  cap  is  put  on  the  top  of  K,  and 
a  small  hole  drilled  in  the  centre  for  the  piston  rod.  The 
piston  is  simply  two  iron  washers  with  a  cup  leather 
between  them,  the  tip  of  the  leather  being  turned  down  and 
nuts  placed  on  each  side  of  the  washers.  No  trouble  will 
be  found  in  putting  150  to  2001b.  per  square  inch  on  the 
gauges  with  this  pump.  All  the  pipe  connections,  valves, 
etc.,  with  the  exception  of  the  cylinder,  are  4  in.  iron. 

To  operate  the  tester  raise  the  lever  to  its  full  height, 
open  the  small  petcock  N  so  that  the  air  can  escape,  and  fill 
the  cylinder  with  water.  Close  the  valve  on  the  filler,  and 
also  the  petcocks,  and  press  down  on  the  lever  until  the 
desired  pressure  is  obtained.  The  gauge  B  should  be 
taken  off,  and  cock  D  opened  when  filling. 


School  of  Art  Wood  Carving. — We  liave  received  a  copy 
of  prospectus  from  the  secretary  of  the  above  school,  which 
i*  held  at  Exhibition  Road,  South  Kensington,  S.W.  The  school 
is  aided  by  the  London  County  Council,  and  holds  both  day  and 
evening  classes.  Students  connected  with  the  trade  are 
admitted  at  half  fees.  There  are  L2  free  studentships,  and  the 
school  works  in  connection  with  the  Board  of  Education, 


THE   TESTING   OF    GAS  PRODUCERS.* 

By  Samuel  S.  Wyer. 

The  following  description  of  methods  for  conducting  gas- 
producer  tests  is  probably  the  first  attempt  to  give  the  subject 
an  analytical,  thorough,  and  comprehensive  treatment. 

In  some  cases  where  tests  have  been  made  the  methods  have 
been  so  unsystematic  and  ambiguous  that  it  has  been  impossible 
to  secure  comparable  results.  To  eliminate  this  difficulty  the 
following  provisional  code  of  gas-producer  tests — which  has 
some  resemblance  to  the  code  of  boiler  trials  of  the  American 
Society  of  Mechanical  Engineers — has  been  developed. 

The  primary  object  in  testing  a  gas  producer  is  to  determine 
whether  the  producer  is  working  satisfactorily  or,  what  is  the 
same  thing,  to  see  if  the  efficiency'  is  as  high  as  it  should  be 
with  the  type  of  producer  in  question,  and  also  to  find  out  if 
the  composition  of  the  resulting  gas  is  adapted  to  the  work  it 
has  to  do. 

In  order  that  the  test  shall  be  of  any  value  it  must  be 
thorough  and  comprehensive,  and  must  be  conducted  with  skill 
and  care.  When  so  conducted,  the  test  will  reveal  the  economy 
of  the  producer;  and,  by  making  suitable  changes,  the  efficiency 
will  often  be  increased  very  much.  As  a  result  of  the  tests 
made  by  Jenkins,  the  efficiency  was  raised  from  562  to  71*2 
per  cent.  This  shows  the  large  saving  that  may  frequently 
be  made  in  the  fuel  consumption  by  studying  the  results  of  a 
careful  test.  The  log  of  the  test,  given  in  fig.  1,  shows  that, 
just  as  soon  as  the  temperature  became  regular,  the  percentage 
of  C02  decreased,  and  that  of  CO  increased. 

Rules  for  Conducting  Gas-producer  Tests. 

1.  Determination  of  Object. — Determine  at  the  outset  the 
specific  object  of  making  the  test — whether  it  is  to  ascertain 
the  capacity  of  the  producer,  its  efficiency  and  defects,  or  the 
effect  of  changes  of  design,  proportion,  or  operation — and  pre- 
pare for  the  trial  accordingly. 

2.  Examination  of  the  Producer. — Examine  the  producer  in 
detail,  ascertain  the  dimensions  of  grates,  .contour  of  inner 
walls,  determine  the  angle  of  the  bosh-wall  with  the  vertical, 
make  a  full  record  describing  the  same  and  illustrate  special 
features  by  sketches.  If  possible,  secure  a  drawing  or  make 
one  giving  all  the  general  dimensions  of  the  producer. 

3.  General  Condition  of  Producer. — Notice  the  general  con- 
dition of  the  producer  and  its  equipment,  and  record  such 
facts  in  relation  thereto  as  bear  upon  the  objects  in  view. 

If  the  object  of  the  trial  is  to  ascertain  the  maximum 
economy  of  the  gas  producer,  the  producer  and  all  of  its  appur- 
tenances should  be  put  in  first-class  condition.  Remove  clinkers 
from  grates  and  from  the  sides  of  the  walls.  Remove  all  dust, 
soot,  and  ashes  from  the  chambers,  gas  connections,  and  flues. 
Close  air  leaks  in  the  masonry  and  poorly-fitted  cleaning  doors. 
See  that  all  dampers  will  open  wide  and  also  close  tight.  Test 
for  air  leaks  by  passing  the  flame  of  a  candle  over  cracks  in 
the  brickwork. 

4.  Character  of  Fuel. — Determine  the  character  of  the  fuel 
to  be  used.  For  tests  of  the  efficiency  or  capacity  of  the  pro- 
ducer for  comparison  with  other  producers,  the  fuel  should, 
if  possible,  be  of  some  kind  which  is  commercially  regarded  as 
a  standard. 

5.  Calibration  of  Apparatus. — Establish  the  corrections  of 
all  apparatus  used  in  the  test  for  weighing  and  measuring. 

These  are:  — 

(a)  Scales  for  weighing  coal  and  ashes  and  water  if  an 
auxiliary  boiler  is  used. 

(6)  Thermometers  and  pyrometers  for  taking  temperatures ; 
if  a  thermo-electric  pyrometer  is  used,  it  must  be  calibrated 
with  the  same  lengths  of  wire  and  same  resistance  used  in 
taking  the  readings. 

(c)  Pressure  gauges,  draft  gauges,  etc. 

(d)  Apparatus  used  in  making  gas  analysis. 
{e)  Anemometers  used  in  measuring  air. 

The  kind  and  location  of  the  various  pieces  of  testing 
apparatus  must  be  left  to  the  judgment  of  the  person  conduct- 
ing the  test;  always  keep  in  mind  the  main  object — i.e.,  to 
obtain  authentic  data. 

6.  Auxiliary  Boiler. — When  an  auxiliary  boiler  is  used  to 
furnish  the  steam  for  the  producer  the  amount  of  fuel  it 
consumes  must  be  charged  against  the  producer.  The  amount 
of  water  that  the  boiler  evaporates  must  also  be  measured. 

7.  Ileatina  of  Proctwer. — See  that  tha  producer  is  thoroughly 
heated  to  its  usual  working  temperature  before  the  trial. 

3.  Duration  of  Test. — For  tests  made  to  ascertain  either  the 
maximum  economy  or  the  minimum  capacity  of  t ho  produce]1 
the  duration  should  be  at  least  12  hours  of  continuous  running, 
after  the  producer  has  been  brought  up  to  its  normal  working 
condition. 


'Taken  for  publication  from  Mr.  Wyer's  monogr.iph,  Gas  Producers,  and  read 
beforj  the  AUnuil  Meeting  of  the  American  Insti'ute  of  Mining  Engineers. 
February,  1905. 
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f).  Starling  and  Stopping  a  Test. — The  conditions  of  the  pro- 
ducer in  all  respects  should  be  as  nearly  as  possible  the  same 
at  the  end  of  the  test  as  at  the  beginning.  The  fire  should  be 
the  same  in  quantity  and  condition,  and  the  walls,  flues,  etc., 
should  be  of  the  same  temperature.  In  no  case  should  the 
fires  be  drawn  out,  as  is  often  done  in  boiler  tests.  In  pro- 
ducers that  must  be  shut  down  for  cleaning,  it  is  advisable 
that  the  test  should  cover  one  continuous  phase  only. 

10.  Uniformity  of  Conditions. — Arrangements  should  be  made 
to  utilise  the  gas  so  that  the  rate  of  gasification  may  be  con- 
stant during  the  test.  Uniformity  of  conditions  should  prevail 
as  to  the  pressure  of  steam  and  air  blast,  the  thickness  of  fire 
and  bed  of  ashes,  the  times  of  fire  and  quantity  of  coal  fired 
at  one  time,  frequency  of  poking,  and  the  intervals  between 
Ihe  times  of  cleaning  the  fires. 

11.  Keeping  the  Records. — Take  note  of  every  event  connected 
with  the  progress  of  the  trial,  however  unimportant  it  may 
appear.  Record  the  time  of  every  occurrence  and  the  time  of 
taking  every  weight  and  every  observation. 


17.  Gas  Analysis. — The  gas  is  to  be  analysed  according  to 
standard  chemical  methods. 

18.  Calorific  Value  of  Gas.— The  calorific  value  per  cubic 
foot  should  be  calculated  from  its  chemical  composition,  and 
also  determined  directly  by  the  Junker  calorimeter.  The  two 
values  should  correspond  closely. 

19.  Determination  of  Water  Vapour,  Tar,  and  Soot  in  the. 
Gas. — The  use  of  the  following  apparatus,  designed  by  Prof. 
N.  W.  Lord,  and  shown  on  fig.  2,  is  advised. 

B  is  the  sampling  tube  made  of  0  5  in.  pipe,  which  is  placed 
|  in  the  gas  flue;  A  is  an  annular  jacket  surrounding  B,  and 
has  pipe  connections  at  D  and  C. 

Live  steam  is  blown  in  at  D  and  out  at  C,  the  object  of  this 
being  to  keep  the  temperature  of  the  iron  pipe  B  below  the 
point  at  which  the  iron  would  act  on  the  C02.  This  will 
secure  a  sufficient  cooling,  and  yet  will  leave  the  temperature 
high  enough  to  prevent  the  condensation  of  moisture. 

E  is  an  ordinary  condenser,  through  which  cold  water  is 
circulated. 


12.  Quantity  of  Steam. — When  an  auxiliary  boiler  is  used  for 
each  producer  the  amount  of  steam  used  can  easily  be  deter- 
mined from  the  amount  of  water  evaporated  in  the  boiler. 

In  the  absence  of  an  auxiliary  boiler,  proceed  as  follows : 
After  the  test  has  been  made  remove  the  steam  nozzle  and 
calibrate  it  by  determining  the  amount  of  steam  that  will  pass 
through  in  a  unit  of  time  with  the  same  pressure  and  per- 
centage of  moisture  used  during  the  test.  Then  examine  the 
boiler  that  is  furnishing  the  supply  of  steam,  and  determine 
as  accurately  as  possible  the  quantity  of  coal  used  per  hour 
in  making  the  quantity  and  quality  of  steam  used  per  hour, 
and  charge  this  amount  of  coal  to  the  producer. 

The  amount  of  steam  may  also  be  determined  as  follows : 
The  hydrogen  in  the  gas  and  water  vapour  must  come  from 
three  sources — namely,  coal,  moisture  in  coal,  and  steam.  As 
all  these  quantities  are  known,  except  the  latter,  it  can  easily 
be  calculated. 

13.  Quality  of  Steam. — The  percentage  of  moisture  (in  the 
steam  should  be  determined  near  the  nozzle  where  the  steam 
enters  the  producer  by  means  of  a  throttling  or  separating 
calorimeter.  The  sampling  nozzle  should  be  placed  in  a 
vertical  steam  pipe. 

14.  Measurement  of  Ashes  and  Refuse. — The  ashes  and  refuse 
will  generally  be  wet  before  they  are  drawn  from  the  producer, 
especially  if  a  producer  of  the  water-seal  type  is  used.  After 
the  test,  rako  out  all  the  ashes  and  weigh  them  immediately; 
in  the  meantime  set  aside  a  sufficient  sample  for  chemical 
analysis  and  weigh  it;  then  let  this  large  sample  dry  in  the 
air  until  it  reaches  a  constant  weight,  then  reduce  to  a  labora- 
tory sample  and  determine  the  residual  moisture.  The  amount 
of  incombustible  material  should  be  accurately  determined, 
and  in  this  way  find  the  grate  efficiency  of  the  producer. 

15.  Sampling  the  Coal  and  Determining  its  Moisture. — The 
same  method  that  is  given  in  the  American  Society  of 
Mechanical  Engineers'  code  for  boiler  trials  is  to  be  used,  with 
the  following  exception :  In  sizing  the  sample  crush  same  to 
0  5  in.  mesh  and  air  dry  for  24  hours  or  more,  long  enough  to 
insure  that  the  quantity  of  moisture  remaining  will  vary  less 
than  1  per  cent. 

16.  Calorific  Tests  and  Analysis  of  Coal. — The  method  adopted 
by  the  American  Chemical  Society  is  to  be  used.* 

*  Journal  of  the  American  Chemical  Society,  vol.  xxi.,  p.  1116  (1899,, 


F  is  a  small  flask  filled  with  (ignited  asbestos  fibre,  and  con- 
taining a  thermometer  G. 

J  and  L  are  tanks  filled  with  water,  and  connected  at  K.  I 
is  a  valve.  H  is  a  rubber  tube  connecting  J  and  F.  Q  is  a 
thermometer  placed  in  a  stopper  in  a  pipe  with  valve  B,  the 
object  of  this  valve  being  to  make  it  possible  to  remove  the 
thermometer,  when  gas  is  in  the  tank  J.  M  is  a  float  to  which 
is  fastened  the  curved  glass  tube  N,  which  acts  as  a  siphon, 
and  which  has  a  small  nozzle  O  with  a  pinch  cock  P  on  the 


Fio.  2. 


rubber  connection.  The  object  of  (the  float  and  glass  tube  is 
to  keep  a  constant  head  above  the  nozzle,  and  thus  insure  a 
uniform  flow  through  it.  The  operation  of  the  apparatus  is 
as  follows:  Disconnect  the  rubber  tube  H,  and  fill  the  tanks 
J  and  L  with  water  until  it  overflows  at  the  valve  I ;  fill  the 
siphon  N  with  water  and  close  the  stop-cock  P;  attach  the 
rubber  tube  H  witli  stop-cock  I,  and  circulate  water  through 
the  condenser  E,  and  steam  through  the  water-jacket  A.  Then 
open  valve  P ;  the  water  will  be  drawn  out  of  tanks  L  and  J , 
and  the  gas  will  be  drawn  through  condenser  E,  flask  F,  and 
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tube  H  into  the  top  of  the  tank  J.  The  water  in  excess  of 
the  saturation  of  the  gi3  at  the  temperature  of  the  small  flask 
is  condensed,  and  any  tar  and  soot  in  the  gas  retained  in  the 
ignited  asbestos  in  the  flask.  After  the  test  the  flask  and  its 
contents  are  weighed,  and  the  increase  over  the  weight  taken 
before  the  test  gives  the  quantity  of  the  tar  and  water  con- 
densed from  the  volume  of  the  gas  which  has  passed  through 
the  flask.  This  volume  is  determined  by  measuring  the 
quantity  of  water  which  had  run  out  of  the  aspirating  tank  J, 
which  had  been  used  in  drawing  the  sample. 

The  quantity  of  water  remaining  in  the  gas,  after  passing 
out  of  the  little  flask  used  as  a  receiver,  is  then  calculated 
from  the  temperature  of  the  issuing  gas,  which  was  saturated 
with  water  vapour,  by  the  ordinary  saturation  tables.  The 
water  in  the  gas  is  then  the  sum  of  the  permanent  vapour  and 
that  condensed.  The  water  in  the  flask  is  determined  by  dry- 
ing the  contents  over  sulphuric  acid  to  constant  weight,  and 
determining  the  loss.  The  dry  contents  are  then  ignited,  and 
the  further  loss  of  weight  estimated  as  soot  and  tar. 

B    =  barometric  pressure. 

T  t  =  temperature  of  gas  in  tank. 

T  J  =  temperature  of  gas  flask. 

V  t  =  volume  of  wet  gas  in  tank  at  temperature  T  t. 

V  *,  =  V  t  reduced  to  0  deg.  Cen.  and  760  mm. 

V  d  =  volume  of  dry  gas  at  0  deg.  Cen.  and  760  mm. 

Ml  =  aqueous  tension  of  water  vapour  corresponding  to  T  /. 

Bi  =  aqueous  tension  of  water  vapour  corresponding  to  Tb. 
W    =  weight  of  1  cubic  unit  of  water  vapour  corresponding  to  T  b. 
WJ  =  weight  of  water  vapour  condensed  iu  HasU. 
W  I  =  weight  of  permanent  water  vapour  in  volume  V  *. 

y    =       V  <  (B  -  Bp 
*      760  (1  +  0  00366  T  t) ' 

'  =  percentage  by  volume  of  water  vapoui-  in  Hask. 
B  t 

p  =  percentage  by  volume  of  water  vapour  in  V  s. 

\r  '"*(■ 

B  h 

V  s  —  =  total  volume  of  permanent  water  vapour  in  V  s. 

V  s  —  \V  =  W  t. 

B 

\V  t  +  W  l>  =  total  weight  of  water  carried  in  volume,  V  d,  of  gas. 
Jf'rom  this,  the  amount  of  H.,i)  and  tar  and  soot  per  pound  of  coal 
can  be  calculated  directly. 


TRADE  CATALOGUES. 


Messrs.  the  Hart  Accumulator  Company  Limited, 
Stratford,  E.,  send  copy  of  their  illustrated  1905  price  list 
of  storage  batteries.  This  includes  all  their  latest  types  of 
cells,  and  all  information  has  been  brought  right  up  to  date. 
In  addition  to  their  well-known  "  C.T."  type  cells  for  motor 
oars,  the  Hart  Accumulator  Company  also  now  make  two  other 
types,  which  are  exactly  similar  in  construction,  differing 
in  dimensions  only,  in  order  to  suit  the  varied  requirements 
of  motor-car  builders. 

Sturtevant  Engineering  Company  Limited,  147,  Queen 
Victoria  Street,  London,  E.C.,  send  catalogue  leaflets  of  their 
"  Igranic  "  rheostats,  having  recently  introduced  an  improve- 
ment in  quality  and  made  a  substantial  reduction  in  price. 
These  improvements  are  fitted  with  automatic  no-volt  and  over- 
load release,  and  are  adapted  for  any  class  of  motor  work. 

The  French  Asphalt  Company  Limited,  5,  Laurence  Pountney 
Hill,  London,  E.C.,  send  pamphlet  containing  some  simple  facts 
about  rock  asphalt.  The  firm  are  sole  proprietors  of  three 
freehold  asphalt  mines  in  France,  and  have  works  in  London, 
Berlin,  and  Madrid. 


TRADE  NOTES. 


Oi'R  attention  is  drawn  to  a  new  departure  by  Messrs.  W.  H. 
Smith  and  Son.  This  firm,  now  undertake,  at  their  offices, 
Amberley  House,  Norfolk  Street,  Strand,  W.C.,  the  production 
ot  high-class  catalogue  work,  note  headings,  half-tone  and 
three-colour  printing,  poster  designs,  lithographic  work,  etc. 

Messrs.  Meldrum  Bros.  Limited,  of  Timperley,  have 
received  an  order  from  Messrs.  Babcock  and  Wilcox  Limited 
lor  one  of  their  well-known  mechanical  stokers  to  consume  a 
mixture  of  slack  and  locomotive  smoke-box  refuse  under  a 
large  Babcock  boiler  to  be  installed  at  Gateshead-on-Tyne  for 
the  North-Eastern  Railway  Company.  The  order  followed  a 
practical  test  of  the  stoker  when  burning  the  material  at 
another  installation. 


Messrs.  Wallace  Bros.,  57,  Gracechurch  Street,  London, 
E.C.,  make  a  specialty  of  electric  drills,  the  distinguishing 
feature  of  which  are  their  lightness,  efficiency,  and  reliability. 
The  motors  of  these  machines  are  series  wound,  and  are  made 
to  suit  any  required  voltage.    The  illustration  (fig.  1)  shows 


Fig.  1.— The  "Omnidrill"  Portable  Electric  Drill. 


type  H,  specially  suitable  for  drilling  holes  |  in.  and  over,  also 
for  thread  cutting  and  rimming.  The  machine  has  two  strong 
hand  grips,  capable  of  being  lengthened  with  iron  piping. 
Another  novelty  of  Messrs.  Wallach  Bros,  is  an  adjustable 
gasolene  forge,  which  we  illustrate  in  fig.  2.  These  forges  are 


Fig.  2.  —Adjustable  Gasolene  Forge?. 

fitted  with  two  large  double-jet  burners,  which  give  flames  of 
intense  heat  and  great  volume,  and  can  be  adjusted  to  any 
position.  They  are  very  efficient  for  general  forge  and  stop 
work,  and  for  brazing  large  masses  of  cast  iron,  brass,  etc. 
Engineers  interested  in  these  appliances  should  obtain  cata- 
logues from  Messrs.  Wallach  Bros. 


476 


THE  PRACTICAL   ENGINEER.  [September  i>2,  L<0> 


SHIPBUILDING  AND  ENGINEERING  REPORTS. 


The  Clyde. — Since  our  last  report  matters  have  brightened 
up  considerably  on  the  Clyde  in  the  way  of  orders,  a  grand 
total  of  something-  like  74,000  tons  having  been'  placed  with  the 
shipbuilders  in  the  intervening  time,  32.001)  tons  of  which,  to 
order  of  the  P.  and  O.  Company,  represents  a  nice  line  of  superior 
work  for  the  Clyde  artisans,  Messrs.  Caird  and  Company, 
Greenock,  being  the  favoured  firm,  this  making  seven -streamers 
this  firm  have  on  order  at  this  moment  for  the  same  firm; 
tonnage  and  class  considered,  certainly  a  record  run  of  orders 
entrusted  by  one  firm  of  owners  to  one  firm  of  builders.  Messrs. 
Scott  and  Company,  Greenock,  have  secured  an  order  for  two 
8,000-ton  steamers  from  M"ssrs.  Holt  and  Company,  Liverpool. 
Messrs.  William  Hamilton  and  Company,  Port-Glasgow,  have 
orders  for  a  steamer  of  8,000  tons  for  Liverpool  owners. 
Messrs.  Alex.  Stephen  and  Company,  Linthouse,  are 
to  build  a  large  steamer  for  Messrs.  Elder  and  Fyffe's  fruit 
trade.  The  Clyde  Shipbuilding  Company,  Port-Glasgow,  have 
an  order  for  a  1, 500-ton  steamer  for  foreign  owners;  Messrs. 
Murdoch  and  Murray,  a  steamer  of  a  similar  size;  Messrs. 
William  Denny  and  Brothers,  Dumbarton,  one  of  1,000  tons; 
Messrs.  George  Drown  and  Company,  one  of  about  750  tons  for 
the  East  Coast  Steamship  Company,  King's  Lynn.  The  fore- 
going, with  a  few  smaller  fry,  complete  the  total,  leaving  the 
Clyde  in  a  much  better  position  than  we  had  to  report  a  month 
ago.  The  tonnage  launched,  detailed  as  under,  is  over  45,000 
tons,  and,  if  we  include  smaller  craft  not  noted,  we  may  safely 
say  the  launches  aggregate  over  50,000  tons.  Messrs.  Russell 
and  Company,  Port-Glasgow,  have  the  lead  this  month  with  two 
heavy  steamers  launched,  making  since  the  beginning  of  the 
year  thirteen  vessels  of  large  dimensions — a  clear  record, 
numbers  and  aggregate  weight  considered.  Messrs.  Mackie 
and  Thomson,  Govan,  launched  the  largest  trawler  ever  huilt 
in  this  country,  to  the  order  of  Mr.  A.  H.  Peigne,  Nantes.  Sha 
is  158  ft.  over  all,  by  24  ft.  broad  She  will  have  unusually- 
large  coaling  bunkers,  and  the  accommodation  for  the  crew 
is  also  on  a  special  scale,  she  being  intended  to  operate  at  a 
considerable  distance  from  her  base.  La  Rochelle.  W.  V.  V. 
Lidgerwood,  Coatbridge,  will  supply  triple-expansion  engines 
of  500  horse  power.  She  was  named  the  Tadorne  as  she  left 
the  ways.  Messrs.  Murdoch  and  Murray,  Port-Glasgow, 
launched  another  of  the  eight  steamers  they  have  contracted  to 
build  for  service  on  the  River  Amazon,  viz.,  the  Mararij. 
Messrs.  Mackie  and  Daxter,  Govan,  supply  the  machinery. 
Messrs.  Beardniore,  Parkhead,  have  been  favoured  with  a  large 
share  of  the  Admiralty  order  for  armour  plate  which  has  just 
been  allocated  amongst  all  the  principal  makers.  We  might 
also  note  that  Messrs.  Beardnnre,  licensees  for  the  Capitaine 
type  of  gas  producer  and  engine,*  have  arranged  with  Messrs. 
James  Hay  and  Sons,  Glasgow,  to  re-engine  that  firm's  steamer, 
the  Earl,  with  engines  of  this  type.  This  new  departure  in 
marine  propulsion  will  be  watched  with  deep  interest  by  the 
owners  of  this  class  of  boat,  the  small  handy  coaster,  which 
seems  to  lend  itself  more  perfectly  to  this  innovation.  Messrs. 
Dunsmuir  and  Jackson,  marine  engineers,  Govan,  whose  name 
will  be  familiar  to  our  readers,  have  almost  completed  new 
boiler  works,  the  space  presently  occupied  by  the  boiler  shed 
being  required  for  an  extension  of  their  engine  works,  of  which 
it  presently  forms  part.  Sir  William  Arrol  and  Company  are 
the  contractors  for  the  erection  of  the  building,  which  will  be 
3Q0 ft.  long  by  85  ft.  wide,  with  a  height  of  60  ft.  central 
.section. 

The  Wear,  Sunderland. — This  month  has  been  a  full  one 
as  regards  shipbuilding.  In  August  eleven  vessels  were 
launched,  of  an  aggregate  tonnage  of  36  310  tons,  and  the 
placing  of  a  number  of  new  orders  gives  favourable  prospects 
for  the  coming  winter,  provided  that  the  amicable  relations 
between  employers  and  employes  will  continue.  The  new  berths 
of  Messrs.  Sir  James  Laing  and  Sons  will  shortly  be  ready 
for  working.  This  firm  are  fitting  out  the  Australian  passenger 
boat  Riverina,  and  a  new  vessel  for  Messrs.  Dullard  and  King, 
for  their  Natal  trade.  The  engineering  shops  share  in  the 
new  orders  placed.  Messrs.  George  Clark  Limited  are  to  build 
the  engines  for  two  vessels  for  the  Trinity  House  Corporation. 
The  North-Eastern  Marine  Engineering  Company  are  busy, 
and  the  new  firm  of  Messrs.  John  S.  Vaux  have  had  work  at 
their  quay.  Much  discussion  has  passed  between  the  members 
of  the  Shipbuilding  Employers'  Association  and  the  Boiler- 
makers' Society  in  reference  to  the  increase  in  wages  asked 
for  by  the  latter,  but  at  the  time  of  writing  a  final  decision 
has  not  been  reached.  For  the  new  bridge  over  the  Wear  a 
number  of  smaller  approach  arches  have  been  built,  and  on 
the  north  side  a  caisson  is  being  erected  in  position  prior  to 
being  sunk  into  the  river  bed,  which  it  must  penetrate  for  a 
depth  of  75  ft.  before  it  reaches  a  rock  bottom  and  forms  a 
foundation  on  which  the  masonry  of  the  bridge  will  be  built. 


*  See  The  Practical  Engineer,  September  15,  1905,  for  particulars  of  this  system. 


Cleveland  District. — The  question  of  ore  supplies  is  an 
increasing  source  of  anxiety  to  all  iron  masters.  It  is  very 
interesting  to  record  the  introduction  into  such  a  large  iron  and 
steel  centre  as  Middlesbrough  of  the  new  ore  from  Belle  Isle, 
Newfoundland,  which  has  already  gained  a  large  measure  of 
popularity  in  Scotland  and  on  the  Continent.  The  ore  is 
obtained  from  mines  owned  by  the  Nova  Scotia  Steel  and  Coal 
Company,  also  the  Dominion  Iron  and  Steel  Company,  both 
Canadian  firms.  These  companies  have  provided  facilities  for 
rapidly  loading  and  discharging  their  own  vessels,  which  is 
one  of  the  main  features.  The  ore  is  stored  in  pockets  of  200 
tons  each  placed  on  a  very  large  and  well-constructed  pier  or 
jetty,  and  these  pockets  discharge  into  the  steamer's  hold  by 
gravity,  the  shoots  for  this  purpose  descending  at  an  angle 
of  about  40  dcg.,  and  can  easily  be  managed  by  one  man, 
which,  again,  is  a  big  consideration,  and  saving  of  labour. 
The  steamship  Odaf  Kyrrl  arrived  in  Middlesbrough  this  w.  e k 
with  4,500  tons  of  Warbana  ore,  discharged  at  Messrs.  Conr.al's 
wharf,  Middlesbrough,  for  the  North-Eastern  Steel  and  Iron 
Company  Limited1.  This -ore,  it  will  be  interesting  to  note,  was 
shipped  in  about  three  hours.  This  is  remarkable,  but  on 
inquiries  we  learn  that,  the  vessel  has  been  loaded  in  130  minutes, 
being  the  record.  The  discharging  in  Canada  is  also  rapidly 
executed,  and  by  means  of  grabs  it  enables  them  to  discharge 
something  like  5,000  tons  in  twenty  hours,  this  being  the  usual 
rate  in  South  Sydney,  Nova  Scotia.  By  this  rapid  loading 
and  unloading,  readers  will  readily  see  that  the  tendency  is 
looking  towards  the  general  reduction  of  ore,  because  the 
question  of  despatch  is  one  of  the  greatest  importance,  and 
which  affects  the  iron  master  directly,  as  there  is  no  doubt  that 
he  pays  more  or  less  for  ore  according  to  the  despatch  obtain- 
able at  the  ports  of  loading  and  discharging.  Could  similar 
methods  be  adopted  here  in  England,  thousands  of  tons  of  this 
ora,  which  is  so  freely  used  in  other  countries,  might  profitably 
be  used  by  English  iron  masters.  The  iron  and  steel  trade 
on  the  Tees-side  shows  rapid  improvements;  the  inquiries  and 
orders  are  freely  given  out  and  urgent  deliveries  expected. 
The  South  Durham  Iron  and  Steel  Company  are  in  full  swing-, 
and,  like  Messrs.  Bolckow,  Vaughan.  and  Company,  South  Bank, 
and  Messrs.  Dorman  and  Long,  Middlesbrough,  have  plenty 
of  work  to  last  over  the  winter,  having  yet  large  orders  for 
shipment  to  commence  with.  A  very  great  amount  of  interest 
is  shown  regarding  the  strike  at  Messrs.  Dorman,  Long,  and 
Company,  which  has  been  going  on  for  a  few  months  now,  and 
is,  we  believe,  drawing  to  a  settlement.  The  masters  haw  already 
made  a  direct  statement  to  the  men,  which  has  been  accepted 
as  a  general  basis  for  settlement  of  all  points  in  dispute,  and, 
if  direct  negotiations  do  not  result  in  an  agreement,  accepts 
the  principle  of  arbitration  as  the  method  to  be  employed  to 
bring  about  an  agreement.  A  very  healthy  sign  is  that  of 
Messrs.  Riley  Brothers,  boilermakers.  Stockton-on-Tees,  who 
have  during  the  past  months  been  working-  night  and  day.  On 
inquiry,  we  learn  that  orders  are  plentiful  and  inquiries 
numerous.  They  have  plenty  of  work  to  go  on  with,  ar.d 
every  prospect  for  a  rosy  winter,  which  shows  directly  prosperity 
in  shipbuilding.  The  engineering  businesses  have  nothing  to 
complain  of.  From  the  few  orders  in  the  market  Messrs. 
Blair  and  Company  always  get  their  share,  having  at  present 
the  steamship  Huttonwood  from  Messrs.  R.  Stephenson  and 
Company  lying  at  the  wharf  taking  in  her  engines,  and  have 
plenty  of  v/ork  to  go  on  with;  whilst  the  remaining  yards 
for  repairs',  etc.,  are  kept  pretty  busy.  Quotations  are 
asked  for  daily,  but  orders  are  scarce.  In  the  shipbuilding  line 
Messrs.  Craig,  Taylor,  and  Company  still  stand  in  front,  having 
at  their  wharf  a  handsomely-modelled  screw  steairer  369  ft.  by 
49  ft.  by  28  ft.  9  in.,  built  to  the  highest  class  in  Lloyd's.  Her 
ins:ines  have  been  constructed  by  the  North-Eastern  Marin? 
Engineering  Company,  Sunderland.  Messrs.  Craig.  Taylor, 
and  Company  have  also  vessels  of  huge  dimensions  to  go  on 
with,  having  their  berths  occupied  with  steamers  of  about 
4,000  tons,  gross  tonnage,  and  have  sufficient  work  to  last  over 
the  winter.  Messrs.  Ropner  and  Sons  have  all  the  berths  full, 
and  one  almost  ready  to  launch.  The  steamship  Tolosa,  a 
vessel  of  350  ft.,  is  also  at  the  wharf  and  very  near  completion. 
Messrs.  Railton  Dixon  and  Company,  Middlesbrough,  also 
have  plenty  of  work  to  last  the  winter,  and  have  every  prospect 
of  a  very  busy  autumn.  Messrs.  Craggs  and  Company.  Middles- 
brough, have  also  vessels  in  all  sfaees  of  construction,  and. 
like  the  rest  of  shipvards,  have  plenty  of  inquiries,  which  is 
a  very  e-ood  sign.  The  many  smaller  yards  on  the  Tees  are 
mostly  full  up  with  work,  repairs  being  the  chief  item. 

Mid-Tvne. — During  the  month  of  August  17  vessels  were 
launched  from  the  various  yards  on  the  Tyne.  being  the 
largest  number  on  record,  as  eomnared  with  12  during  the 
corresponding  period  of  last  year.  Since  the  beginning  of  1905 
87  launches  have  taken  place  on  this  river;  evidence  of  con- 
siderable briskness  in  the  shipbuilding1  trade.  Messrs. 
Stephenson  ard  Company,  Hebburu,  have  received  an  order  from  a 
Cardiff  firm  for  a  cargo  steamer  of  6,500  tons.  It  is  rumoured 
that  several  Welsh  firms  are  in  close  treaty  with  this  firm  for 
new  vessels.    The  hulls  of  two  steamers  for  the  Wallasey  Ferries 
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are  being  built  by  this  Hebburn  firm,  the  machinery  being 
built  by  a  Liverpool  company.  There  has  just  been  launched 
from  the  Wallsend  yard  of  Messrs.  Swan,  Hunter,  and  Wigham 
Richardson  Limited  a  steel  sectional  pontoon  dock,  to  the  order 
of  the  Nigerian  Dry  Dock  and  Engineering  Company.  The 
order  was  placed  three  months  ago — this  constitutes  a  record 
for  rapid  construction.  The  dock  is  capable  of  taking  vessels 
up  to  250  ft.  in  length  and  52  ft.  in  breadth,  while  the  lifting 
power  is  about  2,700  tons.  The  dock  has  been  constructed  so 
that  two  additional  pontoons  can  be  attached  at  a  future  date, 
so  as  to  increase  the  lifting  power  up  to  4,200  tons,  and  make 
the  dock  capable  of  lifting  vessels  up  to  380  ft.  in  length.  On 
leaving  the  ways  the  dock  was  christened  Sir  Alfred.  The 
Mercantile  Dry  Dock  Company  Limited.  Jarrow,  are  at 
present  overhauling  the  steamer  Ruysdael.  This  vessel,  formerly 
owned  by  F.  Bolton  and  Company.  London,  has  recently  been 
purchased  by  Mr.  Marcos  B.  Peede.  of  Valparaiso.  When  the 
alterations  are  completed  the  vessel  will  be  utilised  for  carrying 
passengers  and  cattle  on  the  West  Coast  of  South  America. 
Messrs.  the  Wallsend  Slipway  and  "Engineering  Company 
Limited  are  fairly  brisk  at  present,  while  Messrs.  Parsons,  of 
Wallsend.  are  doing  overtime.  The  other  yards  and  engine 
shops  are  all  moderately  employed,  and  orders  are  a  little 
n. ore  plentiful  than  was  the  case  a  few  months  ago. 


VENTILATING  AND  HEATING  SYSTEMS. 


While  the  principles  of  good  ventilation  and  heating  have 
been  generally  understood,  their  application  has  proved 
to  be  the  stumbling  block  over  which  many  an  architect 
and  engineer  has  tripped.  Natural  agencies,  as  apparently 
the  least  expensive,  have  usually  been  called  upon  to  pro- 
duce such  currents  and  move  such  volumes  of  air  as  might 
be  required.  But  it  will  be  universally  admitted  that  all 
systems  of  so-called  "natural  ventilation"  have  proved 
themselves  inadequate  to  fulfil  all  requirements. 

Dependence  upon  windows  and  doors  for  ventilation 
cannot,  with  propriety,  be  called  a  system  of  ventilation, 
for  the  supply  is  ordinarily  spasmodic,  and  without  question 
disagreeable,  except  in  so  far  as  a  cold  draught  of  fresh 
air  from  an  open  window  may  be  preferable  to  the  vitiated 
and  odorous  air  of  a  confined  apartment.  Excellent  results 
may  continue  for  a  number  of  days  during  the  employment 
of  a  method  of  ventilation  dependent  upon  natural  agencies, 
but  a  change  in  the  temperature  of  humidity,  or  in  the 
direction  and  force  of  the  wind,  may  exactly  reverse  the 
action  of  the  system.  Flues  which  are  designed  to  furnish 
fresh  air  will  be  found  to  be  actionless,  while  the  foul  air 
ducts  may  be  bringing  the  foul  air  from  other  rooms. 

For  a  crowded  or  continuously  occupied  apartment  such 
arrangements  are  inadequate,  and  will  prove  entirely 
unequal  to  the  task  of  supplying  air  in  such  quantity  as 
has  been  shown  to  be  required  :  above  all.  they  are  not 
positive. 

Somewhat  more  positive  lesults  may  be  obtained  by 
warming  the  air  within  the  vent  flues.  Gas  jets,  steam- 
heated  surfaces,  and  the  smoke  flues  from  steam  and  hot- 
air  furnaces  are  employed  for  this  purpose.  Bur  as  the 
results  attained  are  due  to  a  lessened  density  of  the  air 
within  the  flue,  and  as  the  heat  applied  for  thus  warming 
and  ratifying  this  air  serves  no  other  useful  purpose,  but 
h  dissipated  in  the  atmosphere,  the  method  proves  to  be 
expensive  when  the  power,  as  measured  in  heat  units, 
required  to  develop  this  movement  is  taken  into  account. 

In  the  system  of  forced  circulation  by  means  of  a  fan  or 
blower,  the  action  is  absolute  and  positive.  The  whole 
matter  cannot  be  better  expressed  than  in  the  words  of  the 
late  Robert  Briggs,  a  man  of  large  experience  in  practical 
ventilation  and  heating: 

"It  will  not  be  attempted  at  this  time  to  argue  fully  the 
advantages  of  the  method  of  supplying  air  for  ventilation 
by  impulse  through  mechanical  means — the  superiority 
of  forcing  ventilation,  as  it  is  called.  This  mooted 
question  will  be  found  to  have  been  discussed,  argued,  and 
combated  on  all  sides  in  numerous  publications,  but  the 
conclusion  of  it  all  is,  that  if  air  is  wanted  in  any  particular 
place  ar  any  particular  time,  it  must  be  put  there,  not 


allowed  to  go.  Other  methods  will  give  results  at 
certain  times  or  seasous,  or  under  certain  conditions. 

"  One  method  will  work  perfectly  with  certain  differ- 
ences of  internal  and  external  temperatures,  while  another 
method  succeeds  only  when  other  differences  exist.  One 
method  leaches  to  relative  success  whenever  a  wind  can 
render  a  cowl  efficient.  Another  method  remains  perfect 
as  a  system  if  no  malicious  person  opens  a  door  or  a 
window.  No  other  method  than  that  of  impelling  air 
by  direct  means,  with  a  fan,  is  equally  independent  of 
accidental  natural  conditions,  equally  efficient  for  a  desired 
result,  or  equally  controllable  to  suit  the  demands  of  those 
who  are  ventilated." 

Further  on  in  the  sa  ne  paper  Mr.  Briggs  states  that  : 

"  In  all  mechanical  appliances,  that  is  simplest  which 
most  positively  and  directly  effects  the  purpose  in  view  : 
and  in  this  matter  of  supplying  air  it  may  be  claimed  that 
the  process  of  impelling  it,  when  and  where  wanted,  is  at 
once  the  most  certain  and  efficient,  and  that  the  fan  (in 
its  form  of  a  rotating  wheel  with  vanes  for  large  uses)  is 
the  simplest  and  readiest  machine  for  impelling  air.  It 
will  not  be  attempted  at  this  time  to  discuss  the  theory  of 
rotary  fans.  The  fan  itself  will  simply  be  accepted  as 
one  of  the  recognised  appliances  in  the  construction  of 
ventilating  apparatus,  available  with  other  mechanisms  in 
established  forms  and  defined  types  for  American  practice." 

After  showing  the  enormous  expense  of  moving  air  by 
allowing  it  to  pass  over  steam-heated  surfaces  (thus  creat- 
ing a  difference  in  pressure  due  to  a  difference  in  tempera- 
ture) compared  with  the  expense  of  moving  equal  quantities 
of  air  by  means  of  a  fan,  Professor  S.  H.  Woodbridge,  of 
the  Massachusetts  Institute  of  Technology,  states  that  : 

"  Among  the  many  mechanical  devices  for  the  move- 
ment of  air  through  the  channels,  none  is  so  economical 
of  power  and  convenient  in  use  as  the  fan."' 

A  practical  illustration  will  best  serve  to  prove  the  force 
of  this  statement.  A  vent  flue  1  square  foot  in  cross- 
sectional  area  and  -10  ft.  high  is  arranged  to  withdraw  air 
from  a  room  having  a  temperature  of  70deg. ,  while  the 
outdoor  air  is  at  2()deg.,  the  flue  being  provided  with  an 
accelerating  coil,  which  heats  the  air  within  to  90  deg.  By 
the  ordinary  methods  of  calculation  it  may  be  shown  that 
the  theoretical  velocity  of  the  air  thus  produced  in  the 
flue  will  be  l.lfil  f  ft.  per  minute,  and  that  there  will  be 
expended  for  its  movement  394  6  heat  units.  A  fan,  on 
tlie  other  hand,  would  theoretically  require  to  produce  the 
same  air  movement  only  0  703  units  of  heat.  But  these 
figures  are  purely  theoretical,  and  the  efficiency  of  the  two 
methods  must  enter  to  give  the  true  relation. 

Assuming  for  the  flue  an  average  efficiency  of  GO  per 
cent,  there  will  actually  be  required  for  this  method  657' 7 
units  of  heat.  On  the  other  hand,  mating  the  fair 
assumptions  that  of  the  heat  units  in  the  fuel  70  per  cent 
is  delivered  in  the  form  of  steam,  that  this  steam  is  utilised 
in  an  engine  having  an  efficiency  of  only  10  per  cent.  While 
the  fan  driven  thereby  turns  into  useful  work  only  25  per 
cent  of  the  power  delivered  to  it  by  the  engine,  the  com- 
bined efficiency  of  the  system  will  be  reduced  to  l'7o  per 
cent,  calling  for  a  heat  expenditure  of  40T7  units.  Even 
under  this  practical  condition  it  appears  that  the  move- 
ment of  air  by  aspiration  still  requires  16'37  times  as 
much  heat  (which  is  simply  a  measure  of  the  coal  bill)  as 
a  fan  producing  the  same  results. 

Of  course  a  change  in  the  conditions  will  affect  this 
relation  to  a  reasonable  extent,  but  it  is  certainly  evident 
that  the  thermal  or  aspiration  system  requires  more  fuel 
than  the  fan  under  all  practical  conditions  as  they  exist 
in  any  system  of  heating  and  ventilation. — •Treatise  on 
Ventilation  and  Heating,  B.  F.  Sturtevant  Co.,  Boston, 
Mass. 


Chaxge  or  Address. — Mr.  George  A.  Goodwin.  M.I.C.E.. 
Whit. Sch.,  consultiiiff  engineer,  has  removed  to  new  offices  at 
25,  Victoria  Street.  Westminster. 
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LAUNCHES  AND  TRIAL  TRIPS. 


Messrs.  Bow,  M'Lachi.an  and  Company  Limited,  Paisley, 
launched  from  their  works  on  September  11th  two  steel  tugs, 
named  Ituzaingo  and  Tueuman.  These  with  four  similar  vessels 
hu  nched  last  week  by  same  builders  completes  an  order  placed 
with  them  for  six  tug  steamers  by  the  Navigation  a' Vapor 
Nicholas  Mihanovich  Soc-Anonima,  of  Buenos  Ayres.  The 
tugs  are  strongly-built  vessels  of  the  single-screw  type,  with 
powerful  compound-surface  condensing  engines  by  builders,  and 
in  other  respects  fully  equipped  for  towing  service  on  River 
Plate.  The  speed  and  power  trials  were  carried  out  successfully, 
and  to  the  satisfaction  of  owner's  representative,  Mr.  Wiggins, 
and  of  their  agents  in  this  country.  Messrs.  Pile  and  Company, 
London. 

Oberhausen. — The  Oberhausen  was  launched  by  Swan. 
Hunter,  and  Wigham  Richardson  Limited  on  Thursday,  the 
Hth  inst.,  from  their  Neptuue  Shipyard,  Neweastle-on-Tyne. 
This  vessel  is  being  built  to  the  order  of  the  Deutseh- 
Aiistralische  D.G.,  of  Hamburg,  for  their  Australian  service. 
She  is  of  steel,  386  ft.  in  length  by  50  ft.  beam,  and  will  attain 
the  highest  class  in  Lloyd's  Register.  A  special  feature  of  the 
steamer  is  that  large  provisiou  is  being  made  for  the  carriage 
of  meat,  etc.,  at  a  low  temperature,  a  very  complete  system 
of  refrigerating  machinery  being  fitted.  The  engines  are  of  the 
quadruple-expansion  type  on  four  cranks,  and  are  constructed 
oh  the  Yarrow,  Sehlick,  and  Tweedy  system.  They,  together 
with  the  boilers,  are  being  built  at  the  Neptune  Works  of  Swan, 
Hunter,  and  Wigham  Richardson  Limited. 

Drumloist- — On  September  12th  the  handsome  steel  screw 
steamer  Dramloist  was  taken  for  her  trial  trip.  She  has  been 
built  by  Messrs.  Wm.  Gray  and  Co.  Ltd.  for  Messrs.  Wm. 
Christie  and  Company  Limited,  of  London  and  Ardrossau,  to 
Lloyd's  highest  class."  Her  principal  dimensions  are:  Length 
over  all,  346  ft.;  breadth,  50  ft.;  and  depth,  23  ft.  5  in.,  and 
she  has  been  specially  designed  for  the  owners'  railway  wood 
sleeper  trade.  Superior  cabin,  captain's,  officers'  and  engineers' 
accommodation  is  provided  in  houses  on  the  bridge  deck,  while 
the  crew  is  berthed  in  the  poop.  Six  extra  powerful  steam 
winches  are  fitted,  steam  steering  gear  amidships,  hand-screw 
gear  aft,  patent  direct  steam  windlass,  large  marine  type 
donkey  boiler,  telescopic  masts,  strong  derrick  gear,  an  electric 
light  "installation,  including  lamps  in  the  holds  and  on  deck 
to  enable  discharging  to  be  done  during  the  night,  etc.  The 
cellular  double  bottom  extends  throughout  for  water  ballast, 
with  a  large  after  peak  ballast  tank,  whilst  the  side  tanks  have 
capacity  for  about  600  tons  additional  water  ballast,  giving  over 
1,600  tons  in  all.  These  side  tanks  (McGlashan's  patent)  extend 
through  the  main  and  after  holds  and  engine  room  for  a  length 
of  190  ft.,  in  way  of  which  the  ship  has  double  sides,  which 
add  to  her  strength  and  safety.  They  are  also  of  special 
advantage  when  ore,  coal,  or  grain  cargoes  are  carried,  pre- 
senting a  smooth  surface,  which  is  easily  cleaned  down,  pre- 
venting the  lodgment  of  dirt,  which  occurs  in  ordinary  vessels, 
behind  stringers  and  between  the  frames.  The  side  ballast 
also  improves  the  behaviour  and  speed  of  vessels  running  light, 
and  considerably  reduces  the  "racing"  of  the  machinery.  It 
is  under  easy  control  ,and  saves  the  cost  and  delay  of  shippin 
rubbish  ballast,  which  it  is  often  necessary  to  take  on  boaru  .o 
insure  a  safe  passage  in  ordinary  vessels.  The  machinery  con- 
sists of  a  first-class  set  of  triple-expansion  engines  and  boilers 
capable  of  developing  over  1,500  horse  power,  having  cylinders 
24J  in.,  40  in.,  and  65  in.  diameter,  and  a  piston  stroke  of  42  in., 
supplied  from  the  Central  Marine  Engine  Works  of  the.  builders. 
The  trial  was  entirely  satisfactory,  an  average  speed  of  11  knots 
being  obtained  with  the  vessel  in  ballast  trim. 

Arensburg. — The  Arensburg,  which  has  just  been  built  by 
Swan,  Hunter,  and  Wigham  Richardson  Limited,  for  the 
Deutsche  Dampfsehifffahrts  Gesellschaft  "  Hansa,"  of  Bremen, 
has  sailed  from  the  Tyne  after  a  successful  trial  to  take  her 
place  in  the  "  Hansa  "  Company's  South  American  Line.  The 
vessel  is  400  ft.  in  length  over  all  by  51ft.  9  in.  beam,  and  her 
engines  of  large  power  are  of  the  four-crank  ouadruple-expansion 
type  on  the  Yarrow,  Sehlick,  and  Tweedy  svstem ;  215  lb. 
working  pressure.  They,  together  with  the  boilers,  have  been 
contsructed  by  Swan,  Hunter,  and  Wigham  Richardson  Limited. 
On  the  trial  trip  the  builders  were  represented  by  Mr.  Tweedy 
and  Mr.  Christie,  directors,  whilst  M.T  D.  Wnlff,  of  Bremen, 
superintending  engineer,  represented  the  owners. 

Sir  Alfred. — There  was  launched  on  September  12th  from 
the  West  shipbuilding  yard  of  Messrs.  Swan,  Hunter,  and 
Wigham  Richardson  Limited,  Wallsend,  a  steel  sectional 
pontoon  dock,  which  has  been  built  to  the  order  of  the 
Nigerian  Dry  Dock  and  Enq-ineering  Company,  which  is  one 
of  the  numerous  offshoots  of  Elder,  Dempster,  and  Company, 
of  Liverpool.  The  dock  has  been  built  for  service  on  the 
Forcados  River,  and  is  capable  of  taking  a  vessel  up  to  about 
250  ft.  in  length,  and  of  any  breadth  up  to  52  ft.;  the  lifting 


power  being  about  2,700  tons.  The  dock  has  been  so  con- 
structed that  a  further  two  pontoons  can  bo  added  at  a  future 
date,  so  as  to  increase  the  lifting  power  up  to  4,200  tons  and 
make  the  dock  capable  of  lifting  vessels  up  to  380  ft. 
long  and  the  same  beam  as  stated  above.  The  dock  is  equipped 
with  the  usual  machinery,  viz.:  Mechanical  side  shores,  a 
complete  set  of  pumping  machinery,  consisting  of  four  centri- 
fugal pumps  driven  direct  by  horizontal  high-speed  engines 
supplied  by  Messrs.  Gwynnes  Limited,  of  London,  steam  being 
supplied  by  two  Cochran  multitubular  boilers.  The  dock  marks 
practically  a  record  in  quick  construction,  as  it  is  very  little 
over  three  months  since  the  order  was  given.  On  leaving  the 
ways  the  dock  was  named  Sir  Alfred.  The  dock  is  capable  of 
being  extended  in  length,  and  at  no  distant  date  a  further 
section  will  be  added  to  it,  so  that  the  mail  steamers  running 
to  the  West  Coast  of  Africa  from  Liverpool  can  be  docked 
there  instead  of  having  to  bring  them  back  to  the  United 
Kingdom.  This  new  dock  is  to  be  worked  by  the  Nigerian  Dry 
Dock  and  Engineering  Company,  and  should  prove  an  immense 
boon  to  the  shipping  trade  on  the  West  African  coast. 

Floating  Do^k  for  the  Philippines. — There  has  recently 
been  completed  at  the  shipbuilding  yards  at  Sparrows  Point, 
Marland,  a  large  steel  floating-  dock  for  the  United  States 
naval  station  at  Cavite,  near  Manila,  for  the  use  of  the  fleet 
which  is  maintained  at  the  Philippine  Islands.  It  is  in  three 
sections,  the  middle  one  being  able  to  dock  the  two  smaller 
end  sections  for  repiirs,  while  these  two  sections  together  can 
raise  the  midtlle  section  cle  ir  of  the  water  for  the  same  purpose. 
The  dock  is  500  ft.  long,  the  length  of  the  middle  section  being 
316  ft.,  and  that  of  the  end  sections  90  ft.,  while  the  sections 
are  2  ft.  apart.  The  width  is  156  ft.  in  the  end  sections  and 
134ft.  in  the  middle  section;  the  depth  of  the  main  portion  is 
18  ft.  6  in.,  and  the  sides  are  45  ft.  2  in.  high  above  the  floor, 
giving  a  total  depth  of  63  ft.  8  in.  There  are  five  longitudinal 
bulkheads  and  transverse  bulkheads  8  ft.  apart.  With  a  free- 
board of  2  ft.,  the  dock  will  have  a  lifting"  capacity  of  18,500 
tons.  The  structure  is  built  throughout  of  open-hearth  steel, 
and  has  frames  2  ft.  apart.  Most  of  the  plating  is  l9/3,  in. 
thick.  The  main  pumping  plant  is  in  the  port  side  wall,  "and 
the  auxiliary  machinery  and  quarters  for  officers  and  crew  are 
in  the  starboard  side  walls.  The  main  drain  is  of  cast-iron 
pipe,  from  24  in.  to  14  in.  diameter,  with  branches  to  the 
compartments.  The  "pumps  are  of  the  centrifugal  type,  with 
vertical  axis  and  horizontal  discharge.  The  main  pumps  are 
three  24  in.  pumps,  but  in  each  end  section  is  a  12  in.  "pump 
for  self-docking.  Each  24  in.  pump  is  directly  connected  to  a 
horizontal  engine  with  cylinders  14J  in.  by  14  in.  and  25  in.  by 
14  in.  stroke,  placed  at  an  angle  of  135  deg.  These  take  steam 
at  140  1b.,  and  run  at  225  revolutions,  developing  225  indicated 
horse  power.  Steam  is  supplied  by  three  Babcock  and  Wilcox 
marine  water-tube  boilers.  There  is  a  distilling  apparatus, 
ventilating  fan,  air  compressor  for  pneumatic  tools"  electric 
light  plant,  and  machine  shop.  Footbridges  swinging 
horizontally  span  the  dock  at  each  end.  The  dock  will  be  towed 
out  by  two  large  ocean-going  tugs. 

Langton  Hall. — There  was  launched  on  Seotember  15th 
from  the  Wallsend  Shipbuilding  Yard  of  Swan, "Hunter,  and 
Wigham  Richardson  Limited  a  steel  screw  steamer,  which 
has  been  built  for  the  Hall  Line  service  of  the  Ellerman  Lines 
Limited.  The  dimensions  of  the  vessel  are:  Length  over  all, 
389  ft. ;  beam  extreme,  47  ft.  5  in. :  and  depth  moulded,  30  ft! 
11  in.  She  has  a  poop,  bridge,  and  forecastle.  The  vessel  has 
been  designed  to  carry  a  dead-weight  cargo  of  about  7,000  tons 
on  a  moderate  draught  of  water.  The  machinery  has  been  con- 
structed by  the  Wallsend  Slipway  and  Engineering  Company 
Limited,  and  consists  of  a  set  of  triple-expansion  engines,  havine 
cylinders  23*  in.,  40  in.,  and  69  in.,  by  48  in.  stroke,  steam  being 
supplied  by  two  sing-le-ended  boilers  fitted  with  Howden's  forced 
draught,  and  working  at  a  pressure  of  2121b.  per  square  inch. 
The  vessel  is  being  built  to  the  rules  of  the  British  Corporation 
for  the  Survey  and  Registry  of  Shipping,  and  will  take  their 
highest  class.  The  vessel  is'being  constructed  under  the  super- 
vision of  Mr.  Alexander  Dalrymple,  the  superintendent  engineer 
of  the  Ellerman  Line.  On  leaving  the  ways  the  vessel  was 
named  the  Langton  Hall. 

Havre. — On  the  14th  inst.  the  handsome  steel  screw  steamer 
Havre,  built  by  Messrs.  Wm.  Gray  and  Company  Limited  for 
Messrs.  Frank  C.  Strick  and  Company  Limited,  of  Swansea  and 
London,  had  her  trial  trip  in  Hartlepool  Bay.  The  vessel  has 
been  built  to  Lloyd's  highest  class.  Her  principal  dimensions 
are:  Length  over  all.  299  ft.;  breadth, "  39  ft. ;  and  depth, 
22  ft.  4  in.  She  is  a  handsomely-modelled  vessel  of  the  single 
deck  type,  with  engines  placed  aft.  She  has  long  poop,  short 
bridge,  and  top-gallant  forecastle.  Tasteful  cabin  accom- 
modation has  been  fitted  up  in  the  poop  for  captain,  officers,  and 
engineers,  and  the  crew  are  berthed  in  a  sunk  forecastle.  The 
machinery  has  been  made  at  the  Central  Marine  Engine  Works 
of  the  builders,  being  of  the  triple-expansion  type,  and  having 
cylinders  22  in.,  35  in.,  and  59in.  diameter,  with  a  piston  stroke 
of  39  in.        There  are   two   large    steel  multitubular  boilers. 
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adapted  to  work  at  a  pressure  of  180  1b.  per  square  inch,  and 
fitted  with  Howden's  system  of  forced  draught.  A  speed  of  13 
knots  was  averaged,  the  engines  working  smoothly  and  well. 
The  vessel  afterwards  proceeded  to  Cardiff  to  load. 

HllichoW- — Scott's  Shipbuilding  and  Engineering  Company, 
Greenock,  launched  on  September  13th  the  steamer  Huichow, 
the  first  of  a  fleet  of  six  ordered  from  them  by  the  China 
Navigation  Company,  London.  The  dimensions  of  the  vessel 
are:  Length,  267  ft.;  breadth,  40  ft. ;  depth,  22ft.  6 in.;  and 
carrying  capacity,  2,600  tons.  Machinery  will  be  supplied  by 
the  builders. 

Messrs.  Mackie  and  Thomson,  Govan,  launched  on 
September  12th  the  Bona  and  the  Audrey,  the  first  two  vessels 
of  a  fleet  for  the  Hellyers  Steam  Fishing  Company  Limited, 
Hull.  The  dimensions  of  each  vessel  are  :  Length,  103  ft.  6  in. ; 
breadth,  21ft.  6  in.;  and  depth  moulded,  12  ft.  4  in.  Both 
\essels  are  fitted  up  as  fleeters,  with  all  the  latest  improvements 
in  trawling  gear,  including  a  very  powerful  double-barreled 
winch.  They  can  carry  sufficient  coal  on  board  to  keep  them,  at 
sea  for  six  or  seven  weeks.  Triple-expansion  engines,  to  work  at 
a  pressure  of  200  lb.,  will  be  fitted  by  Mr.  W.  V.  V.  Lidgerwood, 
Coatbridge.  The  Bona  was  named  by  Mrs.  David  S.  Kerr, 
Glasgow,  and  the  Audrey  by  Miss  Winifred  Thomson, 
Scotstounhill. 

Dongola — Messrs.  Barclay,  Curie,  and  Company  Limited, 
Whiteinch,  launched  on  September  13th  the  twin-screw  steamer 
Dongola,  which  they  have  built  for  the  Peninsular  and  Oriental 
Steamship  Company.  The  vessel  is  one  of  a  class  of  steamers 
which  have  been  specially  designed  for  the  Eastern  mail  service 
of  the  company.  The  principal  particulars  of  the  Dongola  are: 
Length  over  all,  490  ft.;  breadth  extreme,  56  ft.  5  in.;  depth 
from  bottom  of  keel  to  top  of  deck  at  centre,  36  ft.  8  in. ;  and 
gross  registered  tonnage,  about  8,100  tons.  The  machinery, 
which  has  been  constructed  by  the  builders,  consists  of  two  sets 
of  quadruple-expansion  engines,  the  diameter /of  the  cylinders 
being-  25  j  in.,  36^  in.,  52  in.,  and  74  in.,  with  a  stroke  of  51  in. 
The  second  intermediate  cylinder  and  the  low-pressure  cylinder 
are  both  steam  jacketed,  flat  slide  valves  being  fitted  to  the  second 
intermediate  and  low-pressure  cylinders,  and  piston  valves  to 
the  high  pressure  and  first  intermediate  cylinders.  The  pro- 
pellers are  three-bladed,  with  cast-iron  bosses  and  blades  of 
manganese  bronze.  The  boilers  are  six  in  number,  two  double- 
ended,  20  ft.  long,  and  four  single-ended,  lift.  6  in.  long,  all 
14  ft.  8  in.  diameter,  with  a  working  pressure  of  215  lb.  per 
square  inch.  Forced  draught  on  Howden's  system  is  fitted. 
The  total  number  of  furnaces  is  24;  the  heating  surface  is 
18,700  square  feet,  and  grate  surface  area  is  470  square  feet. 
The  machinery  is  estimated  to  develop  8,000  indicated  horse 
power  on  trial,  and  give  a  speed  of  16  knots.  The  vessel  has 
been  built  under  the  supervision  of  the  P.  and  O.  Company's 
own  staff  of  inspectors,  to  the  requirements  of  the  Board  of 
Trade  for  a  foreign-going  passenger  steamship,  and  under  the 
special  survey  of  Lloyd's  Register  for  their  highest  class.  In 
addition,  the  requirements  of  the  British  transport  service  have 
been  complied  with,  making  the  vessel  available  for  troops"in 
time  of  war. 

Lord  Stewart . — On  September  14th  there  was  launched 
from  the  shipbuilding  and  repairing  yard  of  Messrs.  S.  P. 
Austin  and  Sons  Limited,  Sunderland,  the  steel  screw  steamer 
Lord  Stewart,  which  has  been  built  to  the  order  of  Mr.  S.  J. 
Ditchfield,  of  Seaham  Harbour.  The  vessel  is  designed  to  carry 
2,200  tons  dead  weight  capacity,  and  will  be  classed  100  Al 
in  Lloyd's  Register.  The  machinery  will  be  supplied  by  the 
North-Eastern  Marine  Engineering  Company  Limited,  of  the 
tri-compound  type. 

Ramazan — The  large  steel  screw  steamer  Ramazan,  built 
by  R.  Craggs  and  Sons  Limited,  Tees  Dockyard,  Middlesbrough, 
for  Messrs.  Henry  Fernie  and  Sons,  of  Liverpool;  has  had  her 
official  trials.  The  results  were  pronounced  entirely  satisfactory 
to  all  concerned,  the  vessel  registering  an  average  speed  of  12 
knots  over  a  10-knot  course.  The  vessel  is  built  to  Lloyd's 
highest  class.  The  machinery  has  been  fitted  by  Messrs.  Blair 
and  Company  Limited,  of  Stockton-on-Tees,  having  cylinders 
24  in.,  40  in.,  66  in.,  by  45  in.  stroke,  steam  being  supplied  by 
two  large  single-ended  boilers,  working  at  180  lb.  to  the  square 
inch. 

Bosphorus  53. — A  small  passenger  steamer,  which  has  been 
built  for  service  near  Constantinople,  has  been  launched  from 
Sir  W.  G.  Armstrong,  Whitworth,  and  Company's  Walker  Ship- 
yard. The  vessel,  although  of  small  dimensions,  is  somewhat 
unusual,  inasmuch  as  she  is  intended  for  the  Turkish  passenger 
service,  and  has  been  specially  arranged  for  carrying  a  very 
large  number  of  passengers  in  proportion  to  her  size.  To  arrive 
at  this  result  the  deck  is  carried  out  beyond  the  ship's  side  and 
supported  on  sponsons.  Complete  cabin  accommodation  is  pro- 
vided in  deck  houses,  which  are  substantially  but  plainly 
furnished,  and  carefully  arranged  so  as  to  conduce  to  the  comfort 
of  the  travelling  public  so  far  as  possible.  The  vessel  is  built 
to  the  order  of  the  Chirket  Hairie  Company,  under  the  special 
survey    of  Lloyd's    Register.        Single-screw  triple-expansion 


engines,  working  at  a  pressure  of  160  1b.,  will  lie  fitted  by  the 
Wallsend  Slipway  and  Engineering  Company,  and  the  power 
developed  on  trial  will  be  sufficient  to  secure  a  speed  of  about 
12  knots.  The  vessel  was  named  Bosphorus  53,  and  immediately 
after  the  launch  was  taken  to  the  engine  works  to  receive  her 
machinery. 

Claverhill. — The  steel  screw  steamer  Claverhill,  built  by 
Messrs.  Craig,  Taylor,  and  Company  Limited,  Stockton-on-Tees, 
to  the  order  of  Messrs.  E.  Haslehurst  and  Company,  London, 
was  taken  to  sea  for  her  trial  trip,  which  proved  very  satis- 
factory. The  vessel  is  of  the  following  dimensions:  369  ft.  by 
49  ft.  by  28  ft.  9  in.  moulded.  She  is  built  of  steel  to  the 
highest  class  in  Lloyd's  under  special  survey.  The  engines, 
which  have  been  constructed  by  Messrs.  the  North-Eastern 
Marine  Engineering  Company  Limited,  Sunderland,  having 
cylinders  26,  42,  72,  by  48  in.  stroke,  with  three  large  steel 
boilers,  working  at  180  lb.  pressure,  and  over  a  course  of  six 
miles  a  speed  of  12J  knots  was  maintained. 

Harlech. — Messrs.  William  Gray  and  Company  Limited 
launched  on  September  loth  from  their  West  Hartlepool  Ship- 
yard the  steel  screw  steamer  Harlech,  which  they  have  built  to 
the  order  of  London  owneis.  The  vessel  will  take  the  hig'hest 
class  in  Lloyd's,  and  is  of  the  following  dimensions,  viz. : 
Length  over  all,  353  ft.  6  in.;  breadth,  49  ft.  6  in.;  and  depth, 
25  ft.  2  in.  Triple-expansion  engines  are  being  supplied  by  the 
Central  Marine  Engine  Works  of  the  builders,  having  cylinders 
25^- in.,  40^  in.,  and  67  in.  diameter,  with  a  piston  stroke  of 
45  in.,  and  two  large  steel  boilers  for  a  working  pressure  of 
180  1b.  per  square  inch.    The  steamer  was  named  Harlech. 

Independencia. — There  was  launched  from  the  ship- 
building yard  of  Smith's  Dock  Company  Limited,  North  Shields, 
a  steel  screw  steamer  of  the  following  dimensions :  220  ft.  by 
32  ft.  by  21  ft.  The  engines  will  be  supplied  by  Messrs.  MacColl 
and  Pollock  Limited,  Sunderland,  and  will  have  cylinders  17  in., 
28 J  in.,  46  in.,  by  30  in.  stroke,  by  180  1b.  pressure.  Both  hull 
am!  engines  have  been  built  under  Lloyd's  special  survey,  and 
will  be  of  the  highest  class,  viz.,  100  Al.  The  vessel  has  been 
built  to  the  order  of  Lloyd's  Bahia  Blanca,  of  Bahia  Blanca 
Argentine  Republic,  for  special  trading  in  South  America,  and  is 
of  the  awning  deck  type.  As  the  yessel  left  the  ways  she  was 
named  Independencia.  v 

Twilight- — Messrs.  William  Gray  and  Company  Limited 
launched  on  September  15th  the  steel  screw  steamer  Twilight, 
which  they  have  built  to  the  order  of  Messrs.  John  Wood  and 
Company,  of  London  and  West  Hartlepool.  She  will  take  the 
highest  class  in  Lloyd's,  and  is  of  the  following  dimensions: 
Length  overall,  342  ft.;  breadth,  47  ft.  6  in.;  and  depth,  24  ft. 
9  in.  Triple-expansion  engines  are  being  supplied  by  the 
Central  Marine  Engine  Works  of  the  builders,  having  cylinders 
24  in.,  38  in.,  and  64  in.  diameter,  with  a  piston  stroke  of  42  in., 
and  two  large  steel  boilers  for  a  working  pressure  of  1801b.  per 
square  inch.    The  steamer  was  named  Twilight. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Enyineer,"  359,  Strand,  London,  WO.  The// 
should  be  written  on  one  side  of  the  paper  only;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creating.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


CONDENSING   PLANT  DESIGN. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sin, — In  The  Practical  Engineer  of  August  11th  you  have 
an  article  on  condensing-  plant  design.  I  should  be  glad  if  the 
author  would  explain  the  following  points  in  the  article:  — 

First,  is  600  ft.  per  second  velocity  of  exhaust  correct  for 
determining  size  of  exhaust  pipe? 

Second,  the  load  on  one  bucket  is  4,400  lb.,  but  in  calculating 
the  diameter  of  crank  shaft  the  twisting  moment  is  taken  as 
2,2001b.  x  leverage,  and  bending  moment  as  2,200  in.  X  14  in. 
Is  this  correct?  Should  not  pressure  on  two  buckets  be  taken, 
as  there  are  three  buckets  working,  and  two  may  be  on  at  one 
time  ? 

Third,  the  formula  given  for  thickness  of  cap. 

■     4400  X  5  25  =  2'25  X  d2, 
d  =  1}  in., 

does  not  appear  quite  right. 

As  a  young  engineer,  who  is  interested  in  these  calculations,  I 
should  be  glad  if  you  would  clear  up  these  difficulties. — Yours, 
etc.,  Woodside. 
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QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  %oith  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1895.  Gauging  Flywheel. — Could  any  reader  advise  as  to  correct 
method  of  gauging  externally  and  internally  a  diameter  of  20  ft., 
such  as  rim  of  flywheel  and  top  of  arms  for  same? — Turner. 

1897.  Alignments  Of  Engine.— I  have  an  engine  14  in.  by  36  in. 

cylinder  to  take  down  and  fit  up  again.  Would  you  kindly  let  me 
know  the  name3  of  any  books  that  would  give  particulars  of  how 
to  obtain  the  centres,  levels,  and  alignments  ?  Also  would  you 
give  me  particulars  of  a  footstep  for  a  9  ft.  perforated  revolving 
griuding  pan  ? — W.  M.  C. 

1893.  Heating  by  Steam. — Can  any  reader  say  which  of  the  two 
following  methods  works  out  with  the  greatest  economy  practically  : 
(1)  In  heating  a  shed  to  about  60deg.  Fah.  or  65  deg.  Fah.,  to  do 
so  with  steam  at  1601b.  pressure,  or  (2)  to  put  a  reducing  valve 
for  1201b.  on  the  main  piping,  and  use  a  greater  volume  of 
steam  ? — T.  B.  L. 

1901-  Converting  a  Gas  Engine  into  a  Petrol  Engine  — Will  any 

reader  inform  me  where  I  may  obtain  information  how  to  convert 
into  a  petrol  engiue  a  2£  brake  gas  engine  ? — E.  N. 

1906.  Propeller. — Will  some  reader  favour  me  with  a  formula  to 
work  out  the  area  and  number  of  blades,  the  pitch  and  the 
diameter  for  a  propeller  ?  L.W.L.,  150  ;  mid-section  area,  138 
square  feet ;  revolutions  of  engine,  125  per  minute  ;  speed  of 
vessel,  17  knots. — Venture. 

1908.  Drawing  of  Air  Compressor  Cylinder,  with  Mountings. 

Could  any  reader  of  The  Practical  Engineer  supply  or  inform  me 
where  a  complete  working  detail  drawing  of  an  air  compressor 
cylinder  6  J  in.  diameter,  by  26  in.  stroke,  with  valves  and 
mountings,  could  be  got  ?  Compressor  to  work  up  to  a  pressure  of 
1801b.  per  square  inch  at  150  revolutions  per  minute.  Air 
cylinder  piston  is  to  be  driven  from  the  piston  rod  of  a  horizontal 
steam  engine ;  that  is  to  say,  the  air  compressor  cylinder  will  be 
fixed  in  a  similar  position  as  the  back  cylinder  of  a  horizontal 
tandem  engine. — Boiler-maker. 

1912.  Grinding. — I  have  had  a  small  press  tool  job  in  which  there  are 
twenty  punches,  whose  diameter  is  '07  in.  After  hardening  the  die 
plates  the  holes  have  to  be  ground  out.  This  I  have  done  with 
copper  laps  and  carborundum,  but  the  process  is  terribly  slow. 
Should  be  glad  for  any  information  on  the  subject  ? — Constant 
Reader. 

1913.  The  Thompson  Patent  Boiler  Front.— Will  some  reader 

kindly  describe  (with  sketches  if  possible)  the  Thompson  patent 
boiler  front? — Vulcan. 

1914.  Drying  Apparatus. — The  air  supply  to  a  drying  apparatus  is 
2,000  cubic  feet  per  minute  ;  temperature,  72  deg.  Fah.;  dew 
point,  58  deg.,  therefore  containing  5'3  grains  vapour  per  cubic 
foot,  the  degree  of  humidity  being  61  (saturation  100).  Part  of 
the  air  supply  is  passed  through  a  fire,  and  the  whole  of  it  is  passed 
through  the  material  to  be  dried  ;  after  which  the  temperature  of 
the  air  is  found  to  be  89  deg.,  dew  point  87*4  deg.,  therefore  con- 
taining 13'7  grains  vapour  per  cubic  foot,  the  degree  of  humidity 
being  95.  Now,  what  I  want  to  know  is  :  What  is  the  volume  of 
air  leaving  the  apparatus  ?  Or,  what  amount  of  moisture  has  been 
removed  from  the  material  ?  I  should  be  glad  of  the  help  of  any 
reader  used  to  handling  such  problems. — Namron. 

1915.  The  Locke  Damper  Regulator. — Would  some  reader  kindly 
inform  me  of  the  name  and  address  of  the  makers  of  the  Locke 
damper  regulator  ? — "  Ferro." 

1916.  Efficiency  Of  Plant. — If  the  speed  and  power  of  machinery  is 
kept  right  at  a  boiler  pressure  of  75  lb.,  is  there  any  loss  sustained 
by  the  plant  supposing  the  steam  machinery  be  designed  for  a 
higher  pressure  ? — G.  R.  McG. 

1918.  Engineers  in  the  Navy. — Will  any  reader  inform  me  what 
course  of  study  is  required  to  sit  for  the  Marine  Board  of 
Examinations  to  qualify  for  a  certificate  of  competency  as  second 
and  first  engineer  ? — A.  S.  H. 

1919.  "Knocking"  in  a  Gas  Engine.— Would  any  reader  kindly 
explain  the  cause  of  knocking  at  the  back  end  of  cylinder  of  gas 
engiue,  which  is  of  25  H.T\  National  type  ?   I  have  made  the  brasses 


on  crank  end  of  connecting  rod  all  right,  and  the  croishead  like- 
wise, but  still  the  knocking  continues.  I  have  been  wondering 
whether  it  is  through  the  cam  for  the  exhaust  being  a  little  worn 
or  not. — G.  H. 

1920.  Chain  Manufacturers.— Could  you  oblige  me  with  the  names 
and  addresses  of  two  or  three  chain  makers  ;  those  making  fine 
chains,  such  as  used  with  watch  guards,  but  wove  in  a  mesh  of  say 
eight  loops  in  width? — A.  P. 

1921  Boring  Flywheel  BOSS.— Will  any  of  your  readers  kindly 
inform  me  the  best  way  to  bore  out  the  boss  of  a  flywheel  from 
4  in.  to  6  in.  without  taking  it  to  a  foundry  ?  We  want  to  put 
it  on  a  bigger  shaft. — Old  Reader. 

1923  Dressing  for  Chills.— 1  should  be  much  obliged  if  one  of  your 
readers  could  give  the  name  of  a  firm  that  supplies  a  dressing  for 
chills  which  prevents  the  cracking  of  the  castings  when  cooling. — ■ 
A.  J.  Arthur. 

1926.  Makers  of  Stapling  Presses  Wanted. —Will  any  reader  be 

good  enough  to  give  name  of  a  firm  or  firms — home  or  foreign — 
who  make  automatic  stapling  presses  for  stapling,  say,  leather, 
from  a  reel  or  rod  of  j36  in.  wire  ? — G.  S. 

1928.  Drawing  of  Donkey  Pump.— Could  any  reader  inform  me 
where  I  cati  obtiin  a  detail  drawing  of  a  small  wall  donkey 
pump,  with  banjo  connecting  rod  '—Constant  Reader. 

1929.  Steel  Joists.— Would  any  reader  give  a  formula  for  calculating 
the  safe  load  on  rolled  steel  joists  section,  both  single  and  one  on 
the  other  riveted  together,  the  distance  of  rivets  and  section  ;  the 
the  joists  to  be  used  as  beams  lying  level,  and  not  used  as 
stanchions  ? — A.  L. 

1930.  Annealing  Processes.— The  undersigned  wishes  to  know  the 
very  best  up-to-date  work  on  annealing  processes,  coal  and  gas  fired, 
especially  those  applicable  to  small  malleable  hematite  castings. — 
A.  E.  A. 

1931.  Bomb  Calorimeter.— Can  any  of  your  l  eaders  tell  me  where  I 
can  get  a  drawing  and  description  of  a  bomb  calorimeter  for  testing 
the  calorific  values  of  solid,  liquid,  and  gaseous  fuels  ?  Also  where 
such  calorimeters  can  be  purchased  ? — Auctor. 


MISCELLANEA. 


The  Manchester  Association  of  Engineers. — The  half- 
yearly  meeting  of  the  above  association  was  held  at  the  Grand 
Hotel,  Manchester,  On  the  16th  inst.,  the  chair  being  taken  by 
Mr.  Robert  Matthews,  the  president.  The  meeting  was  a 
business  one,  and  included  the  ballot  for  the  new  members  of 
council.  The  coming'  season  is  the  jubilee  one  of  the  association, 
and  the  opening'  meeting  will  take  the  form  of  a  conversazione  at 
the  Municipal  School  of  Technology  on  Saturday,  the  14th  of 
October,  for  which  invitations  are  cordially  given  to  members 
and  lady  friends.  Every  facility  will  be  given  by  Mr.  Reynolds, 
director  of  the  school,  for  the  inspection  of  its  machinery  and 
interesting  accessories.  The  string  band  of  the  2nd  Manchester 
Regiment  will  be  in  attendance  besides  a  vocal  quartette  party 
'Die  j>i'ocecdings  will  last  from  7  till  10,  and  it  is  hoped  that 
every  member  of  the  association  will  make  it  his  duty  to  attend 
the  meeting  in  order  to  appropriately  commemorate  the  50th 
year  of  the  association's  existence. 

The  Board  of  Trade  return  on  the  working  of  the  railways 
or'  the  United  Kingdom,  issued  on  September  12th,  shows  that 
the  total  gross  receipts  of  the  railway  companies  amounted  in 
1904  to  =£111,833,000,  including  £8, 000,000  received  from 
hotels,  steamboats,  canals,  and  other  sources,  and  the  total 
working  expenditure  to  =£69,173,000.  The  net  receipts 
therefore  amounted  to  =£42,660,000,  as  against  =£42,327,000 
in  the  previous  year.  The  proportion  of  net  earnings 
to  capital  was  very  slightly  less  than  in  1903,  namely, 
3'36  per  cent,  as  compared  with  3  40  per  cent,  but  the 
average  rates  of  dividends  paid  on  the  different  classes  of  capital 
were  practically  the  same  as  in  the  previous  year,  with  the 
exception  of  the  average  rate  of  interest  on  loans,  which  fell 
from  4  46  in  1903  to  4"11  in  1904.  The  proportion  of  net  earnings 
to  capital  during  the  past  30  years  showed  a  general  tendency 
to  decline,  but  this  was  partially  accounted  for  by  the  nominal 
addition  to  capital.  The  total  length  of  running  track  of  the 
railways  in  the  kingdom  was  37,900  miles,  with  13,700  miles  of 
sidings.  The  increase  in  the  number  of  third-class  passengers 
was  rather  greater  in  1904  than  in  the  previous  year,  but  it  was 
still  small  as  compared  with  the  annual  increases  shown  by  the 
returns  for  the  years  previous  to  1902.  This  falling  off  is 
attributed  to  the  increasing  competition  of  tramways,  the  rate 
of  increase  in  tramway  passengers  for  each  year  since  1900  being 
proportionately  much  greater  than  the  annual  rate  of  increase 
in  railway  passengers  for  the  same  period. 
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THE  COST  OF  PRODUCTION   OF  ELECTRICAL 
ENERGY. 

In  the  vast  majority  of  cases  the  chief  item  in  the  cost 
of  producing  electrical  energy  is,  and  will  continue  to  be, 
represented  by  the  coal  or  fuel  bill.  Disregarding  the 
all-important  natural  law  that  would  teach  them  how  hard 
it  is  to  obtain  something  for  nothing,  sundry  zealous  but 
fcolish  persons  have  advocated  and  rushed  into  schemes 
for  the  utilisation  of  water  power  for  the  production  of 
electrical  energy  in  places  where  the  natural  and  economic 
conditions  rendered  commercial  success  on  such  lines  an 
.  impossibility.  There  now  occurs  to  us  a  certain  district 
in  the  Midlands  where  much  money  was  invested  in  the 
provision  of  duplicate  plant- — steam  power  and  water 
power.  The  scheme  necessitated  the  location  of  the 
generating  station  at  such  a  distance  from  the  centre  of 
the  distributing  area  as  to  entail  an  excessive  expenditure 
for  supply  mains  ;  and,  in  general,  this  attempt  to  lessen 
the  coal  bill  involved  the  outlay  of  a  large  amount  of 
capital  that  proved  altogether  unproductive  and  the 
establishment  of  a  works  characterised  by  inconvenience 
and  inefficiency. 

When  the  Corporation  of  Derby  were  considering  the 
establishment  of  the  electric  supply  undertaking  for  that 
borough,  about  thirteen  years  ago,  the  idea  of  utilising  the 
water  power  in  the  vicinity  was  brought  forward,  but  the 
late  Sir  Frederick  Bramwell  promptly  advised  against 
water  and  in  favour  of  steam  plant,  and  thereby  saved 
the  ratepayers  from  some  of  the  mischief  that  can  lie 
wrought  when  certain  worthy  citizens,  in  town  council 
assembled,  take  in  hand  the  spending  of  public  money  on 
engineering  enterprises. 

By  the  use  of  large  steam  generating  sets  the  cost  of 
producing  electrical  energy  has  been  very  much  reduced 
in  recent  years.  Speaking  at  the  Institution  of  Civil 
Engineers  towards  the  end  of  last  year,  Sir  Alexander 
Kennedy  gave  some  interesting  and  important  figures  as 
to  the  results  obtained  at  the  Stuart  Street  generating 
station  of  the  Manchester  Corporation  under  Mr.  Pearce, 
the  engineer  in  charge  of  the  station.  The  average  cost  of 
generation  for  a  period  of  six  months  was  only  0'2Sd.  per 
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unit.  The  details  given  were  0'17d.  for  coal  (which  cost 
10s.  per  ton),  0'02d.  for  stores,  0'05d.  for  wages  and 
salaries,  and  0'04d.  for  repairs  and  maintenance.  At  the 
station  showing  this  excellent  result — believed  to  be  a 
record  at  the  time  of  its  publication — three-phase  current 
is  generated  at  6,000  volts ;  it  contains  six  compound 
engines  of  2,500  H.P.  (by  Yates  and  Thom),  working  with 
the  vacuum  obtainable  by  the  use  of  cooling  towers  and 
at  a  steam  pressure  of  1601b.  per  square  inch,  without 
any  superheat.  It  is  a  result  not  achieved  by  much  larger 
plant,  and  one  on  which  all  concerned  are  to  be  heartily 
congratulated. 

But  we  find  nothing  in  such  a  result  to  indicate  that  the 
day  of  generating  electricity  on  a  small  scale  is  over. 
Indeed,  it  would  appear  that  the  best  that  has  yet  been 
done  by  the  large  producers  can  be  at  least  equalled  by 
the  comparatively  small  consumer  who  generates  his  own 
supply.  This  will  be  seen  by  a  comparison  of  the  fuel 
cost  in  the  example  given  with  the  like  cost  in  the  case 
of  a  suction  or  dynamic  gas  plant.  Some  figures  have  been 
recently  published  in  connection  with  a  60  B.H.P.  Campbell 
gas  engine  and  suction  gasi  producer  working  at  Halifax. 
The  power  taken  from  the  engine  averages  from  30  to  40 
B.H.P.,  which  is  distributed  electrically.  The  cost  per 
week  of  54  hours,  with  town's  gas  at  2s.  6d.  per  1,000  cubic 
feet,  was  above  £3  18s.  Since  the  suction  plant  has  been 
put  in  the  cost  of  the  anthracite  coal  does  not  exceed  14s. 
per  week,  or  rather  less  than  one-tenth  of  a  penny  per 
B.H.P.,  or  7,o  x  H  =  0-13d.  per  Board  of  Trade  unit. 

In  comparing  the  resultant  figures  we  have  given — 0*1 3d. 
per  unit— with  the  0'l7d.  per  unit  of  the  steam  plant,  it 
must  be  remembered  that  no  allowance  has  been  made  in 
the  former  case  for  losses  in  conversion  from  mechanical 
to  electrical  energy.  But  the  comparison  can  fairly  be 
used  as  indicative  of  the  fact  that  some  of  our  municipal 
electric  supply  undertakings,  where  the  results  obtained 
are  nothing  approaching  that  of  the  example  we  have 
taken,  are  not  likely  to  achieve  that  relief  of  the  rates 
their  founders  so  fondly  anticipate. 


Colonial  Railways  and  Electric  Traction. — In  two 
Biitish  Colonies  there  has  lately  been  discussion  of  the 
question  of  railway  electrification — in  Australia,  at  a 
meeting  of  the  New  South  Wales  Electrical  Association;  in 
South  Africa,  at  the  gatherings  of  the  Engineering  Section 
of  the  British  Association.  In  both  of  these  places  there 
are  very  great  possibilities  for  the  future  in  connection 
with  this  subject,  but  a  perusal  of  the  discussions  does 
not  seem  to  point  to  any  extensive  immediate  conversion ; 
that,  however,  is  no  reason  why  we  should  not  comfort 
ourselves  with  the  conviction  that  the  educational  value 
of  such  debates  among  engineers  must  tell  for  good,  and 
ensure  full  action  when  the  time  is  ripe.  The  British 
Association  discussion  followed  the  reading  of  a  paper 
by  Mr.  A.  M.  Tippett,  the  chief  resident  engineer  of  the 
C.G.  Railways,  on  "  The  Cape  Government  Railways." 
The  chairman  of  the  Section  (G)  had  mentioned  electric 
traction  as  being  the  burning  question  of  the  year,  and 
this  led  to  some  observations  from  Sir  W.  H.  Preece,  Mr. 
Alex.  Siemens,  Mr.  F.  Douglas  Fox,  and  Mr.  J.  Denham, 
of  Cape  Town.  Sir  William  described  the  matter  as  being 
in  a  very  tentative  state,  and  said  that  immense  experi- 
ence was  necessary  before  safe  opinions  could  be  formed, 
which  requited  that  the  doings  of  railway  and  electrical 
engineers    in    all    parts  of  the  world  should  be  closely 


watched.  One  of  the  causes  which  militate  against 
electric  traction  progress  in  England,  according  to  the 
opinion  of  Sir  William,  is  the  financial  distrust  which  our 
Limited  Liability  Acts  have  produced  as  a  result  of  com- 
pany promoters'  operations.  Sir  William  considers  the 
system  adopted  for  working  the  North-Eastern  and  Liver- 
pool and  Southport  electrical  sections  as  obsolete,  and 
thinks  it  remarkable  that  a  system  involving  the  use  of 
the  live  rail  should  have  been  employed.  His  advocacy 
was  lent  to  alternating-current  railway  traction  by  reason 
of  its  success  in  Canada,  Italy,  and  Germany.  As  to  the 
comparative  cost  of  steam  and  electrical  locomotion,  t he 
great  advantages  of  increased  acceleration,  particularly  fo£ 
suburban  lines,  was  one  of  the  chief  matters  to  bear  in 
mind.  Mr.  Robert  Hammond,  too,  dwelt  upon  the 
question  of  high  acceleration,  which  gave  a  great  saving 
of  time  without  increasing  the  maximum  speed,  and  gave 
the  manager  "  something  up  his  sleeve  "  in  case  of  delays. 
Mr.  Hammond  was  on  the  safe  side  when  he  expressed  the 
hope  that  "  when  the  association  next  visited  South  Africa  " 
they  would  find  that  something  had  been  done  in  the 
electrical  working  of  its  railways.  Mr.  Fox  told  the 
section  that  for  the  local  traffic  purposes  of  the  Cape  and 
Durban  they  could  not  do  better  than  adopt  electric 
traction.  "Others  also  expressed  a  similar  view,  but  Mr. 
Tippett,  in  replying,  remarked  that  as  the  "  lamentable 
condition  of  the  country  at  the  present  time  "  had  led  tn 
a  diminution  rather  than  any  increase  of  traffic,  the  prospects 
of  electrification,  even  of  suburban  lines,  appeared  tn  lie 
rather  remote. 


Steel    Railway    Carriages. — 'The    Brush  Electrical 
Engineering  Co.  Ltd.  had  on  view  on  the  18th  inst.,  at  I  ho 
Metropolitan  District  Railway  Car  Depot  at  Mill  Hill  Park, 
the  first  steel  railway  carriage  constructed  in  this  country. 
Six  steel  railway  carriages,  built  in  the  United  States, 
have  been  running  for  more  than  two  years  on  the  Central 
London  Railway.    The  new  railway  carriage  has  been 
built  .to  the  designs  of  Mr.  G.  C.  Cuningham,  M.Inst.C.E., 
general  manager  of  the  Central  London  Railway,  and  it 
is  claimed  to  be  superior  to  the  standard  wooden  car  in 
its  absolute  immunity  from  any  dange  of  fire.    There  is 
also  a  considerable  reduction  in  dead  weight,  and  conse- 
quently the  material  reduction  it  will  effect  in  expense  of 
haulage.    The  cost  of  the  steam  or  electricity  required 
to  propel  each  ton  of  rolling  stock  in  regular  service  is 
an  important  feature  in  railway  economy.    On  the  London 
underground  lines,  for  instance,  this  is  estimated  at  £25 
per  ton  per  annum,  and  the  reduction  in  the  weight  of  a 
coach  by,  say,  three  tons  would  consequently  represent  a 
saving  on  that  coach  alone  of  £75  a  year.    The  Brush 
Electrical  Company  estimate  that  a  saving  of  about  20 
per  cent  in  the  weight  of  the  standard  type  'of  wooden 
railway  coach  will  be  effected  by  the  substitution  of  steel 
carriages.    The  steel  carriage  built  by  the  Brush  Elec- 
trical Engineering  Company  is  formed  of  a  steel  frame 
with  a  body  of  'pressed  and  riveted  steel  sheets.  The 
sides  have  a  slight  outward  curve,  and  prettily  decorated 
in  red  and  white  the  car  certainly  presents  a  tasteful  and 
even  elegant  appearance.    Its  length  over  platforms  is 
40  ft,  9fin.,  its  height  from  rail  to  roof  9  ft.  5|  in. ;  its 
interior  has  a  perpendicular  of  7  ft.  6  in. ,  whilst  its  extreme 
width  is  8  ft,  9  in.    The  seating  capacity  of  the  car  is  54, 
and  its  total  weight  15  tons  17  cwt.,  against  the  21  tons 
5  cwt.  of  the  Metropolitan  District  Railway  coaches  seat- 
ing- 52  passengers,  and  the  18  tons  16  cwt,  of  the  coaches 
of  the  Great  Northern  and  City  Railway  seating  58  pas- 
sengers.   The  interior  sides  of  the  steel  coach  are  faced 
with  non-inflammable  wood  paneling,  but  this  is  likely  to 
be  superseded  in  future  deliveries  by  steel  or  aluminium 
sheeting.      There  is  nothing  in  the  appearance  of  the 
interior  to  differentiate  it  from  the  ordinary  wooden  car- 
riage.   The  Brush  Electrical  Engineering  Company  are 
now  building  18  steel  cars  from  this  model  for  the  Great 
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Northern  and  City  Railway  Company,  whilst  the  London 
County  Council  are  inviting  tenders  for  steel  cars  for 
the  underground  tramways  from  Holborn  to  the  Thames 
Embankment  under  Kingsway.  The  cost  of  the  steel  cars 
is  understood  to  be  no  greater  than  that  of  tire  ordinary 
wooden  carriage. 

Electrical  Power  Distribution. — Mr.  R.  Loraine 
Gamlen  read  a  paper  on  this  subject  before  the  Manchester 
meeting  of  the  Institution  of  Mining  Engineers,  held  on 
Kith  to  16th  inst.  The  three  essentials  to  success,  men- 
tioned the  author,  are  cheapness,  regularity  of  pressure, 
and  reliability.  In  regard  to  the  primary  essential  of 
low  price,  £d.  per  unit  had  in  special  cases  been  reached,  and 
the  growth  of  electric  power  distribution  was  illustrated  by 
the  tact  that  the  existing  power  companies  had  now  over 
12,000  horse  power  connected  to  their  mains  for  collieries 
alone.  In  many  respects  the  big  power  companies  could 
work  at  an  advantage  over  town  supply  and  small  instal- 
lations. The  building  area  per  kilowatt  and  the  copper 
used  on  mains  were  both  less,  and  taking  all  factors  into 
consideration,  the  capital  cost  per  kilowatt  installed  of  a 
large  power  station  should  be  from  one-half  to  a  quarter 
less  than  that  of  a  town  supply.  Apart  from  the  saving 
in  capital  cost,  the  big  power  station  could  work  more 
cheaply.  The  load  factor  of  a  good  town  station  ranged 
from  18  to  25  per  cent,  that  of  a  power  company  from 
45  to  60  per  cent.  The  large  areas  in  power  company 
districts  meant  a  great  variety  of  power  Risers  with  a 
large  natural  diversity  of  load.  In  the  case  of  one  power 
company  the  horse  power  of  motors  installed  was  four 
times  that  of  the  plant  installed  in  the  power  house.  An 
important  point  was  that  machinery  driven  from  a  large 
power  house  was  turned  at  a  constant  speed,  and  this  in 
some  industries  had  an  appreciable  effect  in  increasing 
the  output.  In  the  case  of  a  big  power  company  the  loss 
in  transmission  was  very  small,  and  severe  temporary 
overload  could  be  satisfactorily  dealt  with.  The  power 
companies  now  commencing  operations  promised  to  become 
practically  the  universal  providers  of  power  for  all  pur- 
poses in  the  country. 

The  very  extensive  alterations  which  have  been  in 
progress  for  about  four  years  for  the  improvement  of 
Euston  Station,  London,  are  almost  completed,  and  the 
time  is  opportune  to  indicate  generally  the  effect  of  the 
changes,  which  involved  the  inclusion  of  12  acres  of  a 
closely-populated  district,  the  excavation  of  half  a  million 
cubic  yards  of  earthwork,  and  the  use  of  2,000  tons  of 
steel  for  bridges  and  roofs,  besides  other  materials. 
Although  there  were  four  lines  of  rails  into  the'  station, 
there  were,  especially  at  busy  hours,  but  two  lines  for  all 
the  traffic,  and  only  splendid  administration  ensured 
moderate  punctuality.  Now,  the  four  lines  are  available 
for  the  arrival  and  departure  of  trains  with  passengers. 
The  empty  trains  and  light  engines  from  Willesden  use  a 
new  and  separate  track,  partly  in  tunnel.  Trains  arriving 
on  the  up  lines  can  be  traversed  to  the  down  tracks 
without  crossing  the  main  lines,  and,  therefore,  without 
interfering  with  ordinary  arriving  and  departing  trains. 
This  is  done  in  subways  dipping  under  the  main  lines,  and 
is  a  special  feature  of  the  new  scheme.  One  new  carriage 
shed,  nearly  three  acres  in  extent,  with  a  length  of  800  ft. 
and  a  width  of  150  ft.  has  a  mile  and  a  half  of  lines 
whereon  rolling  stock  may  be  stored,  cleaned,,  and  mar- 
shalled. A  second  shed,  400  ft.  long,  has  been  built  for 
a  similar  purpose.  These  sheds  have  a  network  of  points 
and  crossings  adjacent  to  them  for  marshalling  purposes, 
and  thus  there  is  not  the  same  need  as  formerly  to  send 
empty  trains  up  to  Willesden.  While  these  alterations 
have  licoii  in  progress,  longer  points  and  crossings  have 
boon  put  in  to  suit  tlie  long  bogie  carriages  of  to-day,  and 
they  are  operated  by  electrical  signalling  gear.  The  works 
have  been  most  thoroughly  carried  out,  and  have  cost  a 


great  sum  of  money.  Two  hundred  houses  were  demolished, 
a  street  disappeared,  new  dwelling-houses  for  the  displaced 
families  have  been  built  along  a  new  street,  and  there  are 
several  new  large  bridges  across  the  railway. 

The  Horse  Power  of  Turbines. — A  point  of  importance 
to  the  naval  architect  in  connection  with  turbine  machinery 
is  the  measurement  of  the  power.  All  that  can  as  yet  be 
done  is  to  specify  power  equivalent  to  so  much  horse  power 
as  developed  by  reciprocating  machinery.  The  horse  power 
of  the  turbine  is  not  capable  of  exact  measurement  in  the 
same  way  as  that  of  reciprocating  machinery  is  by  the 
well-known  method  of  indicator  cards.  A  method  of 
determining  the  power  passing  through  a  turbine  shaft  has 
been  invented  by  Mr.  Johnson,  of  Messrs.  Denny  and  Bros., 
Dumbarton.  The  instrument  devised  by  Mr.  Johnson 
measures  by  electrical  means  the  torsion  of  the  shaft  over 
a  certain  length.  The  Admiralty  have  been  recently  trying 
the  instrument  on  a  turbine  destroyed,  and  if  the  results 
promise  well  it  may  be  tried  on  the  Amethyst,  the  turbine 
third-class  cruiser. 


SARGENT  COMPLETE  EXPANSION  GAS 
ENGINE. 

It  is  claimed  for  the  Sargent  complete  expansion  engine, 
which  is  of  the  double-acting  type,  that  it  gives  greater 
efficiency,  a  more  regular  speed,  and  smoother  running 
than  any  of  the  ordinary  design.  These  advantages  are 
gained  by  expanding  the  burning  charge  to  practically 
atmospheric  pressure,  varying  the  point  of  cut-off  of  the 
admission  inlet  with  the  load,  and  advancing  the  time  of 
ignition  as  the  explosive  mixture  gets  weaker  and  the 
inflammation  gets  slower.  In  the  ordinary  gas  engine  the 
piston  at  full  load  draws  in  a  cylinder  full  of  the  combustible 
mixture,  which,  after  compression  and  ignition,  is  expanded 
to  the  original  volume  and  released  at  a  pressure  of  40  lb. 
to  501b.  absolute,  and  a  temperature  of  from  1,500  deg. 
to  1,800  deg.  Fah.  In  the  Sargent  engine  the  admission 
of  gas  and  air  at  full  load  is  cut  off  from  five-eighths 
to  three-fourths  of  the  admission  stroke,  depending  on  the 
fuel  used,  which,  after  compression  and  ignition,  is 
expanded  to  the  cylinder  volume,  and  is  released  a  little 
above  atmospheric  pressure  at  a  temperature  of  about 
400  deg.  Fah.  The  point  of  cut-off  is  constant  for  the  full 
and  most  economical  load,  but  is  varied  by  the  governor 
as  the  load  gets  heavier  or  lighter.  The  speed  is  controlled 
by  the  Rites  inertia  governor  in  the  flywheel,  which 
advances  the  valve  shaft  in  time  ahead  of  the  crank  shaft 
as  the  speed  increases,  thereby  diminishing  the  mean 
effective  pressure.  As  the  load  gets  lighter  the  cut-off  is 
made  earlier,  taking  less  of  a  constant  mixture  of  gas  and 
air  into  the  cylinder;  but  as  the  burnt  products  in  the 
clearance  do  not  decrease,  the  mixture  becomes  weaker  and 
slower  burning.  If  the  ignition  took  place  at  the  same 
point  as  at  full  load,  the  highest  pressure  would  not  be 
attained  till  the  piston  approached  the  middle  of  its  stroke, 
where  the  cooling  surface  is  great.  By  advancing  the  time 
of  ignition  with  the  cut-off  it  gets  earlier  as  the  mixture 
becomes  weaker,  and  so  keeps  the  highest  pressure  at  the 
beginning  of  the  stroke,  irrespective  of  the  load. 

There  are  two  electric  lighters  in  each  explosive  chamber, 
placed  in  such  a  position  that  they  are  surrounded  by  a 
pure  mixture  at  the  time  of  ignition.  Either  of  these  will 
fire  the  mixture,  and  should  one  of  these  become  short- 
circuited,  it  is  at  once  made  known  to  the  man  in  charge. 
The  engine  is  started  by  compressed  air,  the  pressure  of 
which,  when  turned  into  one  cylinder,  puts  the  starting 
gear  into  operation,  and  at  the  same  time  puts  the  cylinder 
out  of  service  as  a  gas  engine.  When  fully  started,  turning 
off  the  air  puis  the  gas  engine  into  action  without  changing 
a  valve,  cam,  or  lever. — Engineering  and  Mining  Journal 
(Institute  of  Civil  Engineers,  Foreign  Abstracts). 
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RESULTS  OF  TESTS  OF  A  FORCED  VORTEX 
CENTRIFUGAL  PUMP.* 

By  Prof.  A.  Inokuty,  Professor  of  Mechanical  Engineering 
at  the  Tokio  Imperial  University. 

Tests  of  a  7  in.  Forced  Vortex  Centrifugal  Pump. 

The  results  of  tests  of  a  7  in.  forced  vortex  centrifugal  pump 
made  at  Sbibaura  Engineering  Works,  Tokio,  according  to 
the  design  of  the  writer,  are  given  in  Table  I.  As  shown  in 
fig.  1,  this  pump  has  a  divergent  vortex  chamber,  which  is 
1;4  times  the  outer  diameter,  and  H  times  the  outer  axial 
width  of  the  impeller,  and  in  which  are  arranged  seveu 
guide  vaues  for  reducing  the  velocity  of  the  water  very 
quickly  and  converting  it  into  pressure.  The  leading 
dimensions  are  as  follow  : — 


Sec Tion  A.ti. 


fully  tested  beforehand.  To  the  head  corresponding  to  this 
was  added  the  head  from  centre  of  gauge  to  suction.  The 
discbarge  was  measured  by  a  rectangular  notch,  and  the 
formula 

Q  =  fj.  x  £8  h  J2JI, 

where  //.  =  0-625 

In  fig.  2  the  lifts  of  water  by  the  pump,  and  the  corres- 
ponding efficiencies  given  in  Table  1.,  are  given  as  abscissa 
and  ordmates,  and  a  mean  curve  is  drawn,  showing  a 
probable  value  of  the  efficiency  of  the  pump  for  any  lift 
say  from  about  30  ft.  up  to  130  ft.*  If  the  speed  is  n 
revolutions  per  minute,  the  peripheral  speed 
v,  =  06218  n. 

The  velocities  y2,  calculated  from  Table  I.,  are  given  in 


ta/>  CD. 


I-  7*afc»-w--^ 


Via.  1. 


Lift  for  which  designed    120  ft. 

Delivery  per  minute    112  cu.  ft. 

Diameter  of  suction  and  delivery    7  in. 

Outer  diameter  of  impeller   14|  in. 

Inner  diameter,  of  impeller   7|  hi. 

Diameter  of  vortex  chamber    20  in. 

Axial  width  of  impeller  at  outlet    f  in. 

Axial  width  of  vortex  chamber  at  outlet  1£  in. 

Discharge  angle  of  impeller  vanes    75° 

Entrance  angle  of  guide  vanes    7°  31' 

Discharge  angle  of  guide  vanes    31°  48' 


These  angles  are  measured  between  tangents  to  vane  and 
circumferences.  The  estimated  speed  was  1,150  revolutions. 
The  pump  shaft  is  directly  coupled  to  a  three-phase  alter- 
nating current  motor,  of  50  normal  horse  power,  at  220 
volts.  The  numbers  under  the  heading,  "  Motor  Output, 
H.P.,"  in  Table  I.,  are  the  effective  powers  given  out  by  the 
motor  shaft.  These  numbers  were  calculated  by  causing 
the  motor  to  drive  a  dynamo  of  known  efficiency,  and 
measuring  the  power  given  out  by  the  dynamo.  The 
pressure  head  against  which  the  pump  worked  was  created 
by  throttling  the  water  in  the  delivery  pipe  by  means  of  a 
stop  valve,  and  the  pressure  thus  produced  was  measured 
by  a  good  standard  pressure  gauge,  which  had  been  care- 


Table  II,,  which  also  contains  values  of  x  from  the  equation 
»2  —  x  J  1  y  h. 
In  fig.  3  v2  is  given  as  ordinate  andjthe  lift  h  as  feet,  and 
a  mean  curve   drawn   showing  probable   values   of  the 
peripheral  velocities  for  lifts  up  to  about  130  ft. 


— 

— 

• 

4 

0 

6 

7 

/. 

0 

0 

Lifts  of  Wjrcr  by  rhfpu.-rp  in  Feet 


Fig.  -1. 

In  fie:.  4  x  is  the  ordinate  and  h  the  abscissa.  The  actual 
values  of  x  are,  owing  to  friction  and  slip,  all  greater  than 


'  Abstract  from  the  Journal  of  the  College  of  Engineerm!',  Tokio  Imperial 
University,  Japan, 


( '  The  effect  of  the  ratio  cubic  feet  per  minute  -.-  \  head  appears  to  lie  forgotten 
by  Prof.  Inokuty  here.— Ed.  ] 
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TABLE  L — Tests  of  Tin.  Forced  Vortex  Centrifugal  Pump. 

Tests  made  at  Shibaura  Engineering  Works,  Tokio.  Impeller,  outer  diameter  1-tj  in.,  inner  diameter  7 1  in.  ;  axial  width  at 
outlet  |  in.  +  A\-  in.,  that  at  inlet  2§  in.;  suction  and  delivery  Tin.  diameter;  lilt  for  which  designed  120  ff.  ;  delivery 
112  cubic  feet  per  minute. 


Observation 
No. 

Load  on 
motor, 
per  cell' . 

Volt. 

Ampere. 

Motor 
output, 

H.r. 

Gauge  notch. 

Head,  in=.  ^  Breadth,  ins. 

| 

Delivery, 
cubic  feet 
per  min. 

Equivalent 
lift,  feet. 

Revolutions 
per  min. 

Effective 
H.P. 

Efficiency, 
per  cenr. 

TE3T  No.  I. 

1 

32 

220 

113 

42-5 

si 

24 

239-1 

19-5 

1160 

8-8 

20-7 

2 

57 

-20 

110 

41  "0 

7 

24 

178 '(» 

47  "5 

1 0  '0 

39'0 

3 

71 

220 

105 

30-2 

'61 

24 

140-1 

70-5 

1156 

19-4 

49'<i 

4 

69 

220 

98 

365 

24 

120-5 

83-5 

1190 

1(1-0 

52-0 

5 

68 

220 

90 

32-2 

24 

112-0 

88-5 

1180 

18-7 

56-4 

TE8T  No.  II. 

■ 

1 

69 

220 

88 

33-3 

24 

121-3 

S8'2  , 

nro 

19-0 

56-4 

2 

68 

220 

85 

32-2 

24 

112-0 

87-9 

1170 

18-7 

58-0 

3 

64 

220 

95 

36-0 

6 

24 

140-7 

65-9 

1150 

17-5 

48-3 

TEST  No.  III. 

150 

220 

147-5 

57-0 

7 

24 

177-3 

127-5 

1420 

42-7 

75-0 

2 

143 

220 

145-0 

56-0 

/  « 

24 

167-9 

124-0 

1400 

39-3 

70-0 

3 

102 

220 

120-0 

46-5 

5& 

24 

113-1 

131-0 

1400 

28-0 

60-0 

those  calculated  from  a  formula  given  by  Prof.  Inokuty  in 
his  paper,  "  Theory  of  Centrifugal  Pumps,"  from  the  same 
journal. 

TABLE  II. 

Showing  the  Observed  Values  of  the  Peripheral  Velocity  v.,  and  the 
Coefficient  x  in  the  Relation  tv,  =  x\J%  „  /, 


Lift  of  water  by 
the  pump  h, 
in  feet. 

Peripheral  velocity 

of  impeller 
.  Vj  =  0-06218  n, 
in  fee:  per  second. 

Velotitx  due  to 
the 'lift  /, 
V  2gh, 
in  feet  per  second. 

Value  of  the  co- 
efficient x  in  the 
relation 

«2  =  x  V  2  g  h. 

'l»-5 

72  13 

35-41 

2-037 

47-5 

71-50 

55-27 

1-294 

70-5 

71-38 

67  33 

1-06S 

fc3*5 

73-99 

73"27 

1-010 

88-5 

73-37 

75-44 

■973 

83-2 

72-75 

73  14 

•995 

87-9 

72-75 

75-18 

•968 

65-9 

71-50 

6510 

1-098 

127-5 

88-29 

90-54 

■975 

124  0 

8705 

89-29 

•975 

131-0 

87-05 

91-78 

•949 

J,. 

3 

0 

4 

J 

1 

to 

t 

: 

0 

t 

1 

1 

to 

Lift  cf  Water  bjltie  Purrp  in  fuct 
FlO.  3. 

The  radial  component  of  the  velocity  of  outflow 

Q 

u.,  =  —  ^  , 

GO  6a  (2  7r     -  «„  f2  cosec  <f>t) 


where  Q  =  cubic  feet  per  minute ;  b.2  =  width  of  impeller 
at  discharge ;  r»  =  outer  rods ;  and  t2  =  number  and 
thickness  of  vanes ;  and  </>.,  =  angle  between  vane  and 
circumference. 

«,  =  0-0T3065  Q  =  *  J  2  g  h. 
Table  III.  gives  values  of  k ;  and  in  fig.  5  k  is  ordinate, 
and  h  is  abscissa  up  to'  130  ft.  ;  while  in  fig.  6  x  is  abscissa 
and  k  is  ordinate.    This  curve  is  almost  a  straight  line.* 


TABLE  III. 

Showing  the  Observed  Values  of  the  Delivery  Q,  Radial  Outflow 
Velocity  of  Water      and  the  Coefficient  h  in  the  Relation  «2  =  ^'VlTr/ h. 


Lift  of  water 
by  the  pump 
7i,  in  feet. 

Delivery  Q,  in 
cubic  feet  per 
minute. 

Radial  velocity 
«2,  in  feet  per 
second. 

Value  of  x  in 
the  relation 

v.2  —  x  V*  2  g  ft. 

Value  of  k  in 
the  relation 

u,.  =  k  V  Igh. 

19-5 

239-1 

17-47 

2T37 

•493 

47'5 

178-6 

13  05 

1-294- 

•236 

70-5 

146-1 

10-68 

1-068 

•1585 

83-5 

120-5 

8-80 

1-010 

•1230 

88 '5 

112-0 

8-18 

•973 

•10S5 

83-2 

121-3 

8-86 

•995 

■1211 

87*9 

112-0 

8-18 

•968 

■1089 

65-9 

140-7 

•20-28 

1-098 

•1579 

127-5 

177-3 

12-95 

•975 

■14U 

124-0 

167-9 

12-27 

•975 

1374 

131-0 

113-1 

8'26 

•949 

■0900 

Further  Tests  of  7  in.  Forced  Vortex  Centrifugal 

Pump. — In  this  pump,  fig.  1,  the  casing  is  divided  by  a 
plane  perpendicular  to  the  axis.  Now,  the  impeller  being 
uncased,  it  is  expected  that  by  making  the  amount  of 
clearance  space  between  each  inner  surface  of  the  pump 
casing  and  impeller  very  small  frictional  resistance  would 
be  considerable,  but  slip  small,  while  by  increasing  the 
clearance  an  opposite  effect  would  be  produced.  With  the 
object  of  ascertaining  definitely,  if  possible,  this  point, 

[*  The  mean  curve  is  rart  of  an  hyperbola.— Ed. 1 
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TABLE   IV. — Tests  of  Tin.  Forged  Vortex  Centrifugal  Pump. 

Further  Tests  made  at  Shibaura  Engineering  Works,  Tokio,  of  the  Tin.  Pump,  with  the  Flange  Joint  of  Pump  Casing 
extra  packed,  for  seeing  the  Effect  of  Increased  Clearance  Spaces  next  the  Impeller. 


Load  on 


Observation 

No. 

m'  itor, 
per  cent. 

Volt. 

Ampere. 

1 

135 

220 

143 

2 

114 

220 

130 

3 

103 

220 

US 

4 

91 

220 

120 

Motor 
output, 
II. P. 


Gauge  notch. 


Delivery, 
cubic  feet 
per  miu. 


Head,  ins.  :  Breadth,  in? 
TEST   No.    IV.      Thickness  of  Packing  0-096  in. 


Equivalent 
lift,  feet. 


Revolutions 
per  minute. 


Effective 
H.P. 


Efficiency, 
per  cent. 


r,5-0 
50-0 
Vi  -5 
4(i'5 


24 

182-1 

10S-0 

1410 

37-1  • 

67-5 

24 

167-9 

99-0 

1340 

31-4 

03 -0 

24 

149-6 

99-0 

1320 

I  2S-3 

62-3 

24 

113-1 

117-0 

1410 

25-0 

53-7 

TEST  No.   V.     Thickness  of  Packing  0-045  in. 


1 

120-5 

220 

145 

56-0 

6(| 

21 

170-3 

108-0 

1380 

34 -S 

02-0 

■J 

118-0 

220 

140 

54-0 

6J 

24 

158-7 

108-0 

1380 

32-4 

60-0 

3 

957 

220 

120 

46 -5 

i& 

24 

113-1 

123-0 

1400 

26-3 

56-5 

4 

94-5 

220 

120 

46-5 

5* 

24 

115-2 

119-5 

1420 

26-0 

56-0 

90-2 

220 

117 

45 -0 

5i 

24 

119-3 

110-0 

1390 

24-8 

55-0 

8 

90-0 

220 

130 

50-0 

H 

24 

145-1 

110-0 

1405 

24-8 

49-5 

7 

89-5 

220 

115 

44-0 

5,;'„ 

24 

113-1 

115-0 

1390 

;  24-8 

56-0 

further  tests  of  the  pump  were  made  in  the  same  manner  as  I  It  is,  however,  likely  that  with  an  increased  clearance  space 
above,  except  that  an  extra  paper  packing  of  0'096  in.  was      the  efficiency  would  fall  rather  rapidly  as  the  lift  becomes 
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Value  ofjc  in  t$  -  x  /Zqh 
Fig.  6. 


higher,  but  that  there  would  probably  be  a  slight  improve- 
ment in  efficiency  as  the  light  becomes  equal  to  or  lower 
than  about  100  ft. 


L  ///  of  toofet  bj  /he  Pump  in  feet 
Fig.  4. 


too     no    no     iso  1*0 


inserted  at  the  joint  of  the  casing  in  test  No.  4 ;  while  in 
test  No.  5  the  thickness  was  0'045.  The  results  of  these 
tests  are  given  in  Table  IV. 


Lift  of  Wotci  by  the  Pump  in  fee/ 

Fig.  5. 


The  range  of  the  lifts  of  water  by  the  pump  over  which 
the  tests  extended  being  unfortunately  very  limited,  it  is 
not  possible  to  draw  any  definite  conclusion  from  the  results. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  22ud  September, 
1905  :— 

Cardiff.— .Fir**  class:  A.  Dickinson,  R.  Williams,  E.  Kendrick,  C. 
A.  Oldridge,  D.  J.  Kees.  Second  class  :  W,  Knox,  P.  E.  Fentiman,  K. 
Ellis,  W.  R.  Searle. 

Glasgow.— First  class:  T.  J.  Simpson,  J.  M.  Smith,  J.  Gilmour,  J. 
McL.  Ritchie,  W.  Brown,  R.  R.  Fitzsimons,  H.  Aitken,  J.  Henderson. 
Second  class  :  W.  A.  Jardine,  C.  Houghton,  D.  Shaw,  J.  F.  Reid. 

Leith.— First  class  :  A.  F.  Hamilton.    Second  class  :  J.  Donaldson. 

Liverpool.— First  class :  G.  N.  Rowe,  W.  Barwise,  D.  L.  Chrystie, 
W.  N.  Makinson,  F.  Cameron.  Second  class  :  A.  N.  MacDonald,  J. 
Farrow. 

London.— First  class  :  A.  T.  Muudy,  E.  H.  Perry,  A.  Henderson,  A. 
E.  Liutott,  F.  Wood,  W.  P.  Money,  T.  P.  Lloyd-Davies.  Second  class . 
M.  Lanigan. 

North  Shields.— First  class  :  A.  Murdoch.    Second  class 
Johnston. 

Plymouth. — First  class :  G.  D.  Jacques.    Second  class 
Smith. 

Southampton.— First  class :  H.  J.  Oates.    Second  class 
Lorauge,  W.  .S  Lush,  G.  Turnbull,  C.  E.  Edwards. 

West  Hartlepool.— First  class:  F.  W.  Reid,  J.  B.  Gordon. 
class :  W.  Goss,  S.  Randle,  A.  M.  Smith,  E.  Atkinson,  J.  R.  Liddell,  Y\ . 
Gray,  H.  Hugill,  J.  L.  Dees,  A.  Hunter. 


W.  W. 
W.  F. 
F.  G. 

Second 
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A  JET-PROPELLED  BOAT. 


Fob  the  propulsion  of  boats  the  use  of  a  hydraulic  jet 
is  by  no  means  new,  many  craft  having  been  so  fitted 
during  the  past  50  years.  But  hitherto  jet  propellers 
have  not  proved  as  efficient  as  screws,  and  they  have  not 
therefore  won  any  favour.  Mr.  Kennedy,  of  Messrs. 
Rankin  Kennedy  and  Sons,  Scotstoun,  Glasgow,  claims, 
however,  for  his  new  patent  jet  propeller  a  higher 
efficiency  than  the  best  screw ;  that  the  advantages  of  jet 
propulsion  are  more  marked  where  high-speed  irreversible 
engines  such  as  the  motors  of  the  present  day  are 
employed;  that  it  does  not  require  a  tail  shaft  nor  any 
external  blades ;  and  that  it  can  be  fitted  to  any  existing 
hull  without  much  structural  alteration.  It  can  be  fitted  into 
sailing  craft  without  altering  any  of  the  designer's  work, 
whereas  in  most  cases  considerable  alteration  is  needed 
if  a  screw  is  to  be  fitted  to  a  boat,  and  then  there  is  always 
the  protruding  shaft. 

For  experimental  work  a  little  boat,  Scooter,  was 
about  18  months  ago  fitted  out  with  a  motor  and  jet 
propeller. 

The  jet  propeller  consists  of  two  essential  parts  :  a  water 
pump  and  a  jet.  The  pump  must  deliver  a  continuous 
stream  of  water  of  large  volume  at  a  velocity  of  about 
twice  the  desired  velocity  of  the  boat. 


The  Scooter  has  a  centrifugal  pump  with  a  i in.  suction 
and  delivery.  At  a  speed  of  1,085  revolutions  per  minute 
it  throws  3,000  lb.  of  water  per  minute  at  a  velocity  of 
21ft.  per  second,  and  as  the  vessel  is  designed  to  go  at 
half  the  speed  of  the  jet,  viz.,  12  ft.  per  second  or  720  ft. 
per  minute,  we  get  7'2  knots  as  the  speed  of  the  vessel. 
The  efficiency  of  the  small  pumps  is,  by  careful  design,  as 
high  as  78  per  cent. 

The  jet  in  previous  boats  was  simply  a  delivery  pipe  of 
the  ordinary  type,  projecting  outside  the  boat,  the  water- 
being  ejected  at  a  bend  of  right-angle  form.  A  better 
result  is  obtained  by  a  complete  U  bend.  But  the 
Kennedy  jet  propeller  has  regular  turbine  blades,  inserted 
in  openings  in  the  side  or  bottom  of  the  boat.  The 
blades  are  of  thin  brass  or  copper,  as  shown  in  the  diagram, 
which  we  take  from  the  Motor  Boat.  A  right-angled 
jet  has  an  efficiency  of  about  0'7  ;  with  a  U  bend  the  figure 
rises  to  076 ;  and  with  blades  to  0  9.  the  combined 
efficiency  of  the  pump  and  jet  being  0"702. 

From  actual  experience  with  a  jet  propeller  and  a  screw 
propeller,  tried  in  the  same  boat  with  the  same  engine, 
and  with  the  same  displacement,  the  jet  gave  a  higher 
speed  per  pint  of  fuel  consumed. 

The  propelling  apparatus  works  as  follows  :  The  water 
i8  drawn  into  the  pump  at  the  centre,  and  discharges 
through  O  into  the  propellers  (T  or  T,).  In  order  to  reverse 
the  boat,  or  stop  it  without  stopping  or  leversing  the 
engine,  larger  boats  are  fitted  with  two  sets  of  turbine 
blades  and  a  slide  valve,  so  that  either  set  may  be  thrown 
open.  If  the  slide  is  placed  centrally,  the  water  dis- 
charges equally  fore  and  aft,  and  the  boat  stops.    The  ' 

3 


speed,  the  reverse,  and  the  stopping  are  all  controlled  by 
a  simple  lever,  and  the  engine  runs  on  steadily  under  a 
governor,  requiring  no  attention.  The  engine  is  single- 
cylindered,  and  of  the  ordinary  petrol  type.  It  is  fitted 
with  Kennedy's  patent  magneto,  and  with  the  same 
inventor's  exhaust  ejector. 

In  Kennedy's  marine  engine  for  suction  gas  producers 
there  is  an  air  pump  to  maintain  a  partial  vacuum  in  the 
condenser  ejector,  thus  extracting  the  exhaust  gases  from 
the  cylinder  and  producing  a  suction  to  draw  the  fresh 
charge  of  gas  into  the  cylinder.  There  are,  therefore,  no 
valves  in  this  engine  between  the  gas  producer  and  the 
cylinder.  The  ejector  has  two  single  cones,  one  double 
cone,  and  a  valve.  The  exhaust  enters  the  upper  cone,  and 
while  it  has  pressure  it  opens  the  valve,  finally  passing 
away  with  the  cooling  water.  But  when  the  pressure 
falls  the  valve  closes,  and  tin?  air  pump  completes  the 
exhaustion  through  a  branch  to  which  the  air  pump  is 
connected. 

The  Scooter  has  a  small  air  pump  for  exhausting  the 
centrifugal  pump  in  order  to  start  it.  In  larger  boats 
the  pumps  can  be  placed  low  enough  below  the  water  line 
to  enable  them  to  start  without  an  air  pump. 

The  hydraulic  jet  propeller  is  not  efficient  for  small 
beats,  although  it  gives  very  good  results  on  this  boat, 
which  is  only  20  ft.  by  5  ft.  beam.  It  shows  much  better 
on  a  boat  over  40  ft.  long,  where  plenty  of  power  for  high 
speeds  can  be  carried. 

This  small  boat  has  been  under  experiment  on  the  Clyde 
for  two  seasons,  and  is  now  considered  as  a  working  model. 
Its  chief  object  has  been  to  work  out  and  test  the  inven- 
tions on  marine  motors  and  accessories  on  a  small  scale. 

Mr.  Rankin  Kennedy,  the  inventor,  is  firmly  convinced 
that  for  large  vessels  with  suction-gas  marine  engines  the 
jet  propeller  is  by  far  superior  to  the  screw,  especially  in 
the  matter  of  controlling  the  vessel.  A  large  vessel  is 
now  in  hand,  and  is  to  be  working  afloat  early  in  spring. 


MECHANICAL  ENGINEERING  MATERIALS: 
THEIR  PROPERTIES  AND  TREATMENT 
IN   CONSTRUCTION.— II. 

By  Edward  C.  R.  Maeks,  A.M.I.C.E.,  M.I.M.E. 

Cast  Iron — (continued). 

Chilling  Irons. — Rapid  cooling  or  chilling  of  a  casting, 
by  its  tendency  to  retain  the  carbon  in  the  combined  form, 
will  in  general  produce  a  surface  hardness  which,  in  the 
majority  of  cases,  is  far  from  desirable.  Much  incon- 
venience, due  to  difficulty  in  subsequent  machining,  has 
arisen  from  the  turning  out  of  hot  castings,  immediately 
after  stripping  the  moulds,  into  a  wintry  atmosphere  or 
snow-covered  yard.  But  just  as  some  pig  iron  is  valuable 
for  certain  purposes  because,  chiefly  from  the  abnormal 
amount  of  silicon  and  high  percentage  of  graphite  and  little 
combined  carbon  it  contains,  it  is  characterised  by  softness 
and  freedom  from  chill,  so,  for  other  purposes,  pig  iron  is 
selected  because  it  possesses  the  opposed  characteristics. 
The  latter  can  generally  be  obtained  only  with  white  or 
mottled  descriptions,  or  with  pig  having  1  per  cent  or  rather 
less  of  silicon  and  not  more  than  2|  per  cent  graphitic 
carbon.  Two  varieties  of  cold-blast  pig  iron  by  the  Lilies- 
hall  Company  Limited,  of  Prior's  Lee  Hall,  near  Shifnal, 
Salop,  and  used  principally  for  chilled  roll  making,  have 
analyses  given  by  the  makers  as  follows  : — 

No.  5  (Chilling).     No.  5  Hard  (Chilling). 
Per  cent.  Per  cent. 

Graphitic  carbon    2-50   '  242 

Combined  carbon   -65    "68 

Silicon    LOO    "90 

Sulphur   -12    -13 

Manganese   *65    -60 

Phosphorus    '57    "57 
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The  same  class  of  iron  in  the  mottled  and  white  varieties, 
for  use  where  great  hardness  is  required,  has  the  following 
analyses  (also  supplied  hy  the  makers)  : — 

No.  5  Mottled.  No.  5  White. 

Per  cent.  Per  cent. 

Graphitic  carbon    1*50    "35 

Combined  carbon    1"J25    2-25 

Silicon   -60    "50 

Sulphur   -18    -23 

Manganese   "45    *35 

Phosphorus    '58    "60 

Casting  Temperature  and  Rate  of  Cooling. — As 

the  production  of  the  different  varieties  of  pig  iron  involves 
differences  of  temperature  in  the  blast  furnace,  so  to  melt 
such  varieties  will  necessitate  higher  or  lower  temperatures 
in  the  foundry  cupola.  Grey  pig  lequires  a  higher  blast 
furnace  temperature  for  its  production  than  white  pig,  and 
to  melt  grey  pig  a  higher  temperature  is  necessary  than  for 
white  pig.  The  actual  melting  point  will  vary  with  the 
particular  composition  of  the  pig  to  be  dealt  with.  Hence 
the  melting  points  given  in  text  and  reference  books  usually 
represent  average  values,  and  vary  according  to  the  samples 
selected  for  obtaining  such  average.  The  average  melting 
temperature  of  grey  pig  will  generally  range  between  1,600 
deg.  Cen.  and  1,700  deg.  Cen.  (2,912  deg.  Fah.  and  3,092 
deg.  Fah.),  and  of  white  iron  between  1,400  deg.  Cen.  and 
1,500  deg.  Cen.  (2,552  deg.  Fah.  and  2,732  deg.  Fah.).  But 
the  casting  temperature  will,  of  course,  fall  considerably 
belowr  the  melting  point,  as  the  metal  loses  heat  in  transit 
from  the  cupola  to  the  mould. 

In  the  majority  of  cases  it  is  found  that  if  the  iron  be  run 
hot  the  casting  will  be  stronger  than  when  the  metal  has 
become  comparatively  dull  before  pouring,  or  is  at  a  tem- 
perature such  as  the  founder  thinks  will  avoid  all  risk  of 
burning  the  mould  or  the  production  of  "  scabs,"  whilst  not 
so  dull  as  to  yield  work  with  "  cold  shuts,"  rounded  corners, 
or  other  signs  of  want  of  fluidity  in  the  metal  when 
casting.  In  a  paper  on  "The  Influence  of  Varying  Casting 
Temperature,"  in  the  Journal  of  the  Iron  and  Steel  Institute 
(No.  1,  of  1904),  Mr.  Percy  Longmuir  gives,  inter  alia,  the 
results  obtained  from  three  test  bars  made  from  the  same 
ladle  of  molten  grey  iron  of  high  quality,  but  poured  at 
different  temperatures.  The  maximum  strength  was  obtained 
with  the  bar  cast  at  a  temperature  of  1,350  deg.  Cen.  The 
strength  of  the  bar  cast  at  1,400  deg.  Cen.  was  more  than  30 
per  cent  under  the  maximum,  and  the  bar  cast  at  1,245  deg. 
Cen.  nearly  25  per  cent  under  the  maximum. 

Slow  cooling  of  a  casting  decreases  its  strength  by  making 
the  grain  coarse  and  more  open.  In  leferring  to  this  point 
in  his  most  useful  paper  on  "  Cast  Iron  :  Strength,  Com- 
position, Specifications,  '  read  before  the  Chicago  Joint 
Meeting  in  June,  1904,  of  the  Institution  of  Mechanical 
Engineers  and  the  American  Society  of  Mechanical  Engineers, 
Mr.  W,  J.  Keep,  a  member  of  the  latter  society,  and  an  able 
investigator  of  the  subject,  says  :  "  The  larger  the  casting 
the  weaker  it  becomes  per  square  inch  of  section.  The  weak- 
ness is  not  caused  by  a  decrease  of  combined  carbon,  because 
a  complete  analysis  of  each  size  of  test  bar  shows  the  same 
combined  carbon  in  all  sizes  of  many  series,  but  in  all  cases 
the  strength  per  unit  of  section  decreased  as  the  size 
increased."  It  follows,  as  Mr.  Keep  states,  that  it  is  very 
difficult  to  calculate  the  strength  of  one  form  or  size  of  test 
bar  from  the  measured  strength  of  another  size.  The  small 
bars  are  invariably  strong,  and  the  large  bars  weak,  due  to 
slow  cooling.  Mr.  Keep  gives  some  very  interesting  and 
useful  graphic  charts  and  tables. 

Aluminium  in  Cast  Iron, — In  considering  the  practice 
of  American  ironfounders,  Mr.  Keep,  in  his  paper  above 
referred  to,  mentions  that  the  Lorain  Foundry  Company,  to 
obtain  density,  sometimes  place  in  the  ladle  |  to  1  per  cent 
of  aluminium.  Such  a  use  of  aluminium  would  apparently 
counteract  an  excess'  of  silicon,  which,  as  previously  stated, 
tends  to  make  the  castings  porous, 


Tests. — The  standard  method  of  ascertaining  the  quality 
of  iron  in  a  casting  has  long  been  to  make  transverse  tests 
on  bars  run  from  the  same  metal  as  that  employed  in  the 
casting.  The  usual  standard  liar  in  this  country  is  about 
3  ft.  6  in.  long  by  2  in.  depth  and  1  in.  breadth,  or  the 
frame  length  and  1  in.  square  section.  The  bar  is  tested  as 
a  beam  loaded  at  centre  and  with  supports  3  ft.  apart. 

The  following  table  gives  results,  obtained  by  the  author, 
from  test  bars  of  cast  iron  as  employed  for  some  large  socket 
and  spigot  water  pipes  : — 


Load  carried  at 

Deflection  of 

No.  of 

Section  of 

centre  (supports 

bar  before 

test. 

bar. 

3  ft.  apart). 

fi  acture. 

..  1  in.  square.  . . 

....     700  1b. 

•32  in. 

2 

ditto 

....     820  „  ... 

■322  in. 

3 

ditto 

....  1,000  „  ... 

4  .... 

ditto- 

....     970  „  ... 

5 

ditto 

....     950  „  ... 

6 

ditto 

....     900  „  ... 

'  *-T . 

. .  2  in.  by  1  in.  . 

....  3,400  „  ... 

8 

ditto 

....  3,500  „  ... 

In  the  case  of  Nos.  7  and  cS  the  tests  were,  as  is  the  usual 
practice,  tested  with  the  deep  (2  in.)  side  vertical.  As  the 
strength  of  a  solid  rectangular  beam  varies  as  the  square  of 
its  depth,  the  strength  of  Nos.  7  and  8,  or  the  load  they  were 
able  to  carry  before  breaking,  should  be  four  times  the  load 
carried  by  the  1  in.  square  section  bars.  It  will  be  seen  that 
the  strengths  of  Nos.  7  and  8  do  amount  to  very  nearly  four 
times  the  average  breaking  strength  of  Nos.  1  to  6. 

A  very  useful  formula  for  calculating  the  breaking 
strength  of  solid  cast-iron  beams,  loaded  at  the  centre  and 
supported  at  each  end,  is  as  follows  : — 

W=BD> 
Li 


where    VV  =  breaking  central  load  in  tons 

B  =  breadth  of  beam  in  inches 

D  =  depth  of  beam  in  inches 

L  =  length  or  distance  between  supports  in  feet. 


Thus,  for  a  1  in.  square  beam  or  bar,  3  ft.  between 
supports  — 

W  =  1  *  1  =  |  tons  =  746s  lb. 

O 

It  will  be  seen,  on  reference  to  the  table,  that  in  one  case 
only  did  the  bar  fail  to  carry  the  breaking  load  as  given  by 
the  formula. 

In  the  same  manner  we  can  apply  the  formula  to  the  case 
of  a  bar  2  in.  by  1  in.,  thus — 

W  =  1x4  =  U  tons  =  2986f  lb. 

Both  the  test  pieces,  Nos.  7  and  8,  gave  a  considerably 
higher  breaking  load  than  is  represented  by  the  formula. 

The  British  Admiralty  transverse  test  for  cast  iron  is 
that  a  1  in.  square  bar,  on  supports  1  ft.  apart,  shall  sustain 
without  fracture  a  central  load  of  2,000  lb. 

It  will  be  seen  that  the  weakest  bar  (No.  1)  given  in  the 
author's  table  is  equal  to  such  a  test ;  for,  as  the  strength 
varies  inversely  as  the  span  or  distance  between  supports, 
the  load  that  could  1)9  carried  by  No.  1  on  a  1  ft.  instead  of 
a  3  ft.  span  is — 

700  x  3  =  21001b. 

A  time  test  is  sometimes  required  in  connection  with  the 
transverse  test  of  a  cast-iron  bar.  Such  time  test  usually 
consists  in  loading  the  bar  of  2  in.  by  1  in.  section  with  a 
load  of  one  ton,  maintaining  such  load  for  twenty-four 
hours,  and  afterwards  increasing  the  load  up  to  fracture. 

Fig.    1   is  an    illustration   of  a   transverse  bar-testing 
machine  by  Messrs.  W.  and  T.   Avery  Limited,  of  Soho 
Foundry,  Birmingham.    The  machine  is  for  ascertaining 
I  transverse  breaking  strength  and  deflection  of  cast-iron  bars 


September  29,  1905]  THE    PRACTICAL  ENGINEER. 


489 


"2  in.  by  1  in.  section,  or  less,  and  up  to  36  in.  between 
centres.  The  cast-iron  lied  j il:ite  is  fitted  with  adjustable 
dogs  to  hold  specimens  ;  the  base  is  graduated  for  accurate 
positioning  of  (logs.  A  graduated  deflection  scale  is  provided, 
i>\  which  the  varying  deflections  under  different  strains  can 
I  »■  ascertained  at  any  period  of  test.  The  steelyard  has  a 
sliding  poise,  by  which  it  is  kept  in  equilibrium  and  load 
indicated.  Toad  is  applied  by  actuating  hand  wheel,  thereby 
turning  screw  which  works  through  stirrup  embracing  bar, 
thus  pulling  the  latter  against  supports.  A  spring  buffer 
minimises  shock  on  t'.ie  breaking  of  specimen.  A  load  up 
to  40  cwt.  can  be  imposed  w  ith  the  machine  illustrated. 

Under  the  somewhat  i-tartling  title,  "The  False  Witness 
of  the  Test  liar,''  Mr.  Robert  Buchanan,  in  an  interesting- 
paper  that  appeared  in  the  Engineering  Magazine,  has 
shown  how  easy  it  is  to  obtain  very  varying  resnlts  from 
test  bars  made  from  the  one  ladle  of  metal.  This  mainly 
arises  from  variations  in  casting  temperatures  and  lates  of 
cooling,  such  as  we  have  already  referred  to.  To  ensure 
that  the  bars  are  as  representative  as  may  be  of  the  castings 
the  test  bar  should,  in  all  cases,  be  run  with  or  made  as  a 
part  of  the  casting  itself,  and  subsequently  broken  therefrom 
for  testing.  But  even  with  this  precaution  the  results  given 
by  the  test  bar  can  only  be  taken  as  approximately  indicative 
of  the  condition  of  the  iron  in  a  casting  where  the  amount 


of  the  chief  of  these  is  the  "  shrinkage"  test.  By  carefully 
measuring  the  shrinkage  of  small  test  bars  cast  between 
chill  blocks  an  indication  is  afforded  of  the  constituents  of 
the  metal,  particularly  with  regard  to  the  percentage  of 
silicon.  If  it  is  known  that  a  certain  mixture  which  has 
proved  satisfactory  gives  a  certain  shrinkage,  then,  other 
conditions  being  normal,  if  another  mixture  gives  a  greater 
or  less  shrinkage,  such  variations  will  respectively  indicate 
too  low  and  too  high  a  percentage  of  silicon.  Such  con- 
clusion is  based  on  the  fact  that  white  iron  shrinks  more 
during  solidification  than  grey  iron  ;  the  addition  of  silicon 
reduces  the  combined  carbon,  and  hence  also  the  shrinkage. 
This  test  is  termed  the  ''mechanical  analysis"  for  silicon. 
Keep's  hardness  testing  machine  comprises  a  drill  which  is 
pressed  with  a  known  weight  against  the  metal  to  be  drilled; 
the  machine  is  adapted  to  give  an  automatic  record  of  the 
rate  of  drilling  under  a  uniform  effort  It  does  not  distin- 
guish between  hai'dness  and  tenacity. 

Shop  Test*  and  Notes  on  Founding. — The  well- 
known  test  consisting  in  the  application  of  a  hand  hammer 
to  the  edge  of  a  casting  was  described  by  Tredgold  in  the 
early  part  of  last  century  as  follows:  "The  best  and  most 
certain  test  of  the  quality  of  a  piece  of  iron  is  to  try  any  of 
its  edges  with  a  hammer  ;  if  the  blow  of  a  hammer  makes 
a  slight  impression,  denoting  some  degree  of  malleability, 


Fic.  1. — TRANS V'KIiSE   BAR-TESTING  MACHINE  ] 

of  metal  is  so  great  as  compared  with  that  in  the  test  bar. 
For  this  reason  some  large  users  avoid  test  bars  altogether 
in  the  production  of  iron  castings. 

Tensile  and  Compressive  Strength. — The  ultimate 
or  breaking  tensile  strength  of  commercial  cast  iron  of  good 
ordinary  quality  may  be  taken  at  seven  tons  per  square  inch. 
The  British  Admiralty  test  gives  nine  tons  as  the  minimum, 
a  figure  which  is  easily  surpassed  by  a  careful  selection  of 
pig.  A  tensile  strength  as  high  as  20  tons  has  been  obtained. 
The  ultimate  crushing  or  compressive  strength  is  40  tons 
per  square  inch.  More  than  double  such  figure  has  been 
recorded.  It  must  be  borne  in  mind,  however,  that  in  the 
vast  majority  of  cases  where  cast  iron  is  employed  as  a  strut 
(as,  for  instance,  in  columns)  provision  must  be  made  not 
merely  against  compressive  stress,  but  also  against  crippling 
stress,  which  is  far  more  trying. 

Fig.  2  is  an  illustration  of  Messrs.  Avery's  combined 
transverse  and  tensile  testing  machine  for  cast  iron.  The 
tensile  capacity  is  GO  cwt,  and  the  transverse  40  cwt.  The 
makers  state  that  for  tensile  tests  the  idea  is  to  test 
specimens  \  in.  diameter,  for  which  60  cwt.  allows  for  iron  of 
15  tons  ultimate  strength.  Both  for  the  tensile  and  trans- 
verse tests  the  load  is  applied  by  the  hand  wheel,  as  with 
the  machine  shown  at  fig.  1. 

Keep's  Tests. — To  obtain  a  more  adequate  indication 
of  the  quality  of  the  iron  in  a  casting,  Mr.  Keep  has  intro- 
duced a  series  of  tests  which  are  known  by  his  name,  One 


Y  MESSRS.   AVERY  AND  CO.  LTD.,  BIRMINGHAM. 

|  the  iron  is  of  good  quality,  provided  it  be  uniform  ;  if  frag- 
ments fly  off,  and  no  sensible  indentation  be  made,  the  iron 
will  be  hard  and  brittle."  Concerning  uniformity,  Tredgold 
says  :  "  The  utmost  care  should  be  employed  to  render  the 
iron  in  each  casting  of  a  uniform  quality,  because  in  iron  of 
different  qualities  the  shrinkage  is  different,  which  causes  an 
unequal  tension  among  the  parts  of  the  metal,  impairs  its 
strength,  and  renders  it  liable  to  sudden  and  unexpected 
failures  When  the  texture  is  not  uniform  the  surface  of 
the  casting  is  normally  uneven  where  it  ought  to  have  been 
even.  This  unevenness,  or  the  irregular  swells  and  hollows 
on  the  surface  of  a  casting,  is  caused  by  the  unequal  shrink- 
age of  the  iron  of  different  qualities."  The  following  remarks 
of  Tredgold  are  also  of  great  interest  :  "  When  iron  of  a 
particular  quality  is  obtained  by  mixture  of  different  kinds, 
it  will  be  difficult  to  blend  them  so  thoroughly  as  to  lender 
the  product  perfectly  uniform  ;  hence  we  easily  perceive  one 
reason  of  iron  being  improved  by  annealing,  for  in  passing 
slowly  to  the  solid  state  the  parts  are  more  at  liberty  to 

I  adjust  themselve?,  so  as  to  equalise,  if  not  neutralise,  the 
tension  produced  by  shrinking.  But  it  is  clear  that  an 
annealing. heat  applied  after  the  metal  has  once  acquired  its 
solid  state  must    be    sufficiently  intense   to   reduce  the 

!  cohesive  power  in  a  very  considerable  degree,  otherwise  it 
will  not  be  sensibly  beneficial.  .  .  .  The  parts  of  each 
casting  should  be  kept  as  nearly  of  the  same  bulk  as 
possible,  in  order  that  they  may  all  cool  at  the  same  rate. 
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Great  care  should  be  taken  to  prevent  air  bubbles  in 
castings,  and  the  more  time  there  can  be  allowed  for  cooling 
the  better,  because  the  iron  will  be  tougher  than  when 
rapidly  cooled.  Slow  cooling  answers  the  same  purpose  as 
annealing." 

The  foregoing  conclusions,  based  on  the  keen  observations 
and  sound  reasonings  of  a  past  age,  hold  good  at  the  present 
day,  as  instanced  by  the  practice  of  relieving  certain  work  for 
contraction  strains  by  uncovering  them  immediately  on 
solidification,  and  placing  the  red-hot  castings  in  an  anneal- 
ing oven  for  slow  and  uniform  cooling. 

"Honeycomb"  in  a  casting  can  frequently  be  detected  by 
tapping  with  a  hammer.  Filled-in  blow  holes  emit  but  a 
dull  sound  when  struck. 

An  additional  column  of  metal,  forming  a  "  dead  head," 
not  only  serves  to  compress  the  metal  in  the  mould  beneath 
it,  but  collects  the  air  bubbles  and  impurities  which  tend  to 
rise  to  the  surface. 

Regard  must  be  had  to  the  analysis  of  the  coke  and  of  the 
limestone  flux  employed  in  the  cupola.  Mr.  Robert 
Buchanan,  in  an  article  on  "The  Foundry  Cupola" 
(Cdssier's  Magazine,  vol*  xxii.),  gives  the  following  results 
obtained  from  ten  analyses  of  coke  : — 

Sulphur  0-530  %  lowest,  1 -068  %  highest ;  0'769  %  average. 
Ash         6-520  %     „     10-300  7     .,        8-604  V  „ 


in  all  transverse  sections.  Castings  must  be  perfectly 
sound,  and  free  from  all  defects  such  as  broken  sand, 
cold  shuts,  honeycombings,  etc.,  and  no  pipes  having  rough 
interior  or  exterior  will  be  accepted.  Test  bars  measuring 
1  in.  square,  run  at  same  time  as  castings,  must,  when 
placed  on  solid  bearings  36  in.  apart,  carry  a  load  of  not  less 
than  8001b.  at  centre,  with  not  less  than  0-3  in.  deflection 
before  fracture.  The  pipes  will  be  tested  by  hydraulic 
pressure  to  a  head  of  300  ft.  water  (130  lb.  per  square  inch), 
and  must  prove  absolutely  impervious.  Each  pipe  will  be 
lightly  hammered  from  end  to  end  while  under  test  pressure. 
The  variation  in  weight  not  to  exceed  3  per  cent  above 
specified  limits,  and  no  excess  above  limits  to  be  paid  for." 


TRADE  CATALOGUES. 


Messrs.  Alfred  Herbert  Limited,  Coventry,  England,  have 
favoured  us  with  a  copy  of  their  milling-  machine  catalogue. 
This  book  is  somewhat  more  than  a  catalogue,  as  it  gives  a  great 
deal  of  general  information  as  to  the  use  of  milling  machines  and 
milling  cutters,  comprising  general  information  on  the  use  of 
milling  machines;  special  milling  operations ;  recording  milling 
operations;  the  installation  and  use  of  milling  machines;  and 
preparing  work  for  milling  on  milling  cutters.  The  horizontal 
machines  possess  a  number  of  new  features,  and  the  following 
deserve  attention :  All  hand  wheels  for  operating  the  tables 
are  placed  at  the  front,  so  that  the  whole  machine  can  be 


Fig.  2.-COMBINED  TRANSVERSE  AND  TENSILE  TESTING   MACHINE  BY   MESSRS.  AVERY  AND  CO.  LTD.,  BIRMINGHAM. 


Much  trouble  was  experienced  by  the  hardening  effect  on  the  i 
castings  when  using  coke  with  the  highest  percentage  of 
sulphur.    Mr.  Buchanan  considers  90  per  cent  carbon  satis-  j 
factory.    He  gives  the  following  analysis  obtained  from  a 
satisfactory  limestone  flux  : — 

Calcium  carbonate   98'02  per  cent. 

Magnesium    1"05  ,, 

Silicon    -43  ,, 

Alumina   "20  ,, 

Oxide  of  iron   -23  „ 

Oxide  of  manganese   "07  „ 

100-00 

The  following  extracts  are  from  a  specification  to  which 
cast-iron  pipes  for  a  large  di-ainage  contract  were  made  :— 

"  The  pipes  to  be  cast  from  the  very  best  grey  iron,  twice 
run,  in  dry  sand  moulds,  vertically  and  with  sockets  down- 
wards and  with  not  less  than  6  in.  head  of  metal,  which  is 
afterwards  to  be  removed  in  a  lathe.  The  pipes  must  be 
specially  clean  skinned  and  sound  inside  and  outside,  and 
made  accurately  to  diameters  specified,  perfectly  cylindrical, 
parallel  from  end  to  end  of  the  bore,  and  completely  circular 


operated  without  the  workman  having  to  change  any  handles. 
The  knees  are  of  box  form,  and  are  much  stronger  and  more 
rigid  than  on  such  machines  as  usually  made.  The  elevating 
screws  are  telescopic,  avoiding  the  necessity  of  boring  holes  in 
the  floor.  All  movements  have  graduated  micrometer  discs. 
The  other  features  are  fully  described  in  the  catalogue.  The 
vertical  machines  have  practically  the  same  features  as  the 
horizontals  so  far  as  regards  handiness  and  case  of  operation, 
and  are  fully  described.  In  fact,  this  catalogue  may  be  treated  as 
a  standard  reference  book  for  the  workshop  on  milling  generally. 

Messrs.  the  Electrical  Company  Limited,  Charing  Cross 
Road,  London,  W.C,  send  us  copies  of  their  latest  publications 
as  follows:  No.  171,  New  type  gear  wheels  with  renewable  rims 
for  tramway  motors;  No.  170,  commutators  for  tramway  motors 
and  contact  fingers  for  controllers;  No.  179,  lifting  magnets  for 
lifting  rails,  square  or  round  iron  bars,  and  heavy  iron  and 
steel  castings;  and  No.  180,  square  lifting  magnet  with  movable 
poles,  for  lifting  iron  or  steel,  having  uneven  surfaces  or 
elevations  exceeding  1  in. 

Messrs.  Lionel  Eohinson  and  Company  Limited,  Ferry 
Works,  Thames  Ditton,  Surrey,  send  new  list  of  their  specialties, 
comprising  switches,  fuses,  cut-outs,  regulators,  and  switch- 
boards of  standard  patterns  up  to  11,000  volts. 

We  have  received  from  the  A.  E.  G.  English  Manufacturing 
Company  Limited  two  pamphlets  on  the  Nemst  electric  lamps, 
one  being  a  price  list,  and  the  other  containing  illustrations, 
showing  examples  of  buildings,  etc.,  lit  by  Nernst  lamps. 
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ICOMBI NATION   IN  PATENTS. 

It  is  a  generally  accepted  fallacy  that  a  valid  patent  can. 
be  obtained  for  any  combination  of  parts  or  -devices  so 
long  as  it  is  novel.  As  a  matter  of  fact,  a  combination 
that  is  a  fit  subject  for  a  patent  must  not  only  be  new, 
but  must  be  useful  or  productive  of  useful  results,  and, 
above  all,  must  entail  an  exercise  of  invention  in  its 
conception.  On  the  other  hand,  it  is  not  necessary  that 
the  parts  constituting  the  combination  must  be  new 
individually,  or,  if  the  combination  is  one  of  devices  or 
mechanisms,  that  each  device  or  mechanism  taken 
separately  must  have  involved  invention  in  its  design  or 
creation.  It  is  quite  possible,  and  it  often  occurs  in 
actual  practice,  that  a  new  combination  of  old  devices  or 
parts,  or  of  some  new  and  some  old  parts,  may  be 
extremely  useful  for  a  certain  purpose,  and  have  required 
quite  as  much  thought  and  ingenuity  to  devise  as  another 
combination  of  entirely  new  parts.  In  brief,  the  schemer 
of  a  new  combination  that  is  fit  subject  matter  for  a  patent 
must  be  an  inventor. 

A  mere  obvious  addition  or  aggregation  of  parts,  or  a 
combination  which  requires  no  further  ingenuity  to  conceive 
than  that  exercised  by  the  ordinary  craftsman  in  putting 
the  parts  together  to  carry  out  in  conjunction  their  usual 
functions  which  they  have  hitherto  performed  apart,  is  not 
subject  matter  for  a  patent.  For  example,  a  patent  was 
held  bad  which  covered  the  addition  to  a  mincing  machine 
of  a  sausage  filler  when  both  were  previously  known  and 
used  apart,  and  so  also  was  a  patent  for  the  casting  in 
one  piece  of  a  device  which  had  previously  been  cast  in  two. 

It  must  not  be  concluded,  however,  that  every  new 
combination  of  known  devices  is  bad  simply  because  the 
devices  still  perform  in  conjunction  the  same  functions 
that  they  previously  performed  separately,  for  it  may 
happen  that  considerable  skill  and  ingenuity  is  required 
in  adapting  the  devices  to  their  new  conditions. 

For  instance,  the  mere  placing  of  a  cigarette-making 
machine  contiguous  to  a  packing  machine,  so  that  the  one 
fed  into  the  other  and  the  work  was  continuous  without 
requiring  change  in  either  machine,  might  be  a  very  good 
and  profitable  procedure,  but  it  w-ould  not  be  invention : 
whereas  if  some  change  in  either  machine  or  some  addition 
was  required  to  transmit  the  cigarettes  from  the  one 
machine  to  the  other,  then  there  might  be  considerable 
invention  required,  and  the  combination  might  be  very 
good  subject  matter  for  a  patent. 

Commercial  success  of  a  patented  article  consisting  of 
a  new  combination  of  parts  is  now  often  argued  in  com- 
bating an  allegation  that  the  conception  of  the  combina- 
tion involved  no  invention,  and  the  courts  in  such  a  case 
do  not  look  too  narrowly  into  the  question  of  invention.  . 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  '■'■Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  IS; 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

18760    S.  B.  BAMFORD.    Turning  or  gathering  hay. 
19027    A.  L.  V.  CLAES.  Ploughs. 

Arms  and  Ammunition. 

18692  0.  SILBERRAD.  Explosives. 

18810  F.  JAGER.    Drop-breech  firearms* 

18898  F.  KRUPP  AKT.-GES.    Projectiles  for  ordnance.* 

18977  H.  STANBRIDGE.    Concussion  fuses  for  projectiles. 

19112  J.   C.  SMITH.  Explosives.* 

Bottles,  Glass,  &c. 

18631    F.  JACKSON.    Jam  jars. 

18737    E.  J.  JEFFERY.    Feeding  bottles. 

18831    G.  T.  LOVELAND.    Trimming  and  sealing  the  corks 

of  bottles.* 
18866    M.  J.  ADAMS.    Bottle  stoppers. 
18884    O.  YATES.    Non-refillable  bottles* 
18921    T.  FERGUSON.      Machines  for  syruping  and  filling 

with  aerated  water  internal-stoppered  bottles. 
18938    THE     NIEDERRHEINISCHE  GLASHUTTERGES 

m.  b.  H.  WEVELINGHOREN.       Manufacture  of 

hollow  glass  articles. 
18954    S.  HALL.    Cover  for  jam  jars,  etc. 
18998    W.  GOODWIN.  Bottles. 
19095    G.  DAWSON.    Bottle-rinsing  machinery. 
19105    LOUIS-PIERRE  GOUDEY.    Feeding  plug  or  cork  for 

bottles,  etc.* 

Building  and  Construction. 

18623  A.  B.  LENNOX.    Street-paving  blocks. 

18624  A.  B.  LENNOX.    Moulding  cement,  concrete,  clay. 

18625  A.  B.  LENNOX.    Moulding  cement,  concrete,  clay. 
18642  H.  KELWAY-BAMBER.    Hydrating  Portland  cement. 
18679  C.  W.  SCHOW.       Production  of  line  designs  on  clay 

masses. 

18711    H.  ALEXANDER  and  E.  P.  WALLIS.    Brick  presses. 
1S722    H.  ALEXANDER  and  G.  P.  WALLIS.  Manufacture 
of  brick. 

18725    S.  PAYNE.    Silica  firebrick. 
18730    J.  NISBET.    Supports  for  concrete. 
18787    A.  B.  LENNOX.    Moulding  cement. 
18806    W.  SCHUMACHER.    Manufacture  of  artificial  stone 
from  slag. 

18856    A.  SHARRATT.    Brick-making  machines. 
18956    T.  BURTON.    Chimney  pot. 
19108    E.  MA  THIS.    Coatings  for  floors,  roads,  etc. 
19128    J.  BOARD  &  CO.  LTD.,  and  W.  S.  AKERMAN.  Roof- 
ing tiles. 

Chemistry  and  Photography. 

18606    R.  WEISS.    Oxygen  bath. 

18629  L.  C.  COWARD.  Rapid  printing  of  bromide  photo- 
graphs. 

18652  C.  E.  DEVRIENT.  Theatrical  photographic  make-up 
devices. 

18667    P.  BERNARD.    Extracting  fatty  substances. 
18674    C.  METTLER.    Aromatic  alcohols. 

18700  H.  R.  COOK.  Attachment  for  use  with  photographic 
cameras. 

18836    J.  HOUSE.    Fermenting  gas. 

18888  E.  R.  EDE.  Transferring  photographic  transfers  to  the 
surface  of  any  substance  for  the  2'urpose  of  printing 
therefrom. 

18929  H.  L.  A.  MAJOR.  Manufacture  of  chlorine  compounds. 
18992    SCHIMMEL   &  CO.    Process  for  manufacturing  pro- 

tocatechnicaldehyde.* 
19032    G.  GEIGER.    Photographic  dark  slides.* 
19068    H.  C.  LONGSDON.    Substance  for  use  in  the  glossing 

of  linen. 


19100    P.    A.    NEWTON    (Farbenfabrikcn   vorm.  Friedrich 

Bayer  &  Co.,  Germany).    Manufacture  and  production 

of  colouring  matter  lakes. 
19106    C.  D.  ABEL  (Actien-Gesellschaft  fur  Anilin-Fabrikatien, 

Germany).    Manufacture  of  new  sulphurised  dyestuffs. 
19132    J.  Y.  JOHNSON  (Badische  Anilin  and  Soda  Fabrik, 
Germany).    Manufacture  and  production  of  anthracene 

derivatives  and  of  colouring  matters  therefrom.* 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

18693  A.    STANSFIELD    &    METERS    LTD.  Prepayment 

gasmeters. 

18S48  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric.  Co.,  U.S.A.).    Prepayment  meters. 

19004  THE  F.  S.  M.  SYNDICATE  LTD.,  E.  H.  SPEAR,  and 
K.  MALMSTRON.  Cash-receiving  and  change  mak- 
ing machines. 

Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

18699    R.  C.  SAYER.  Cycles. 

1S816  A.  SHARP  and  J.  MARS  TON  LID.  Bicycle  hub 
spindles.* 

18869    C.  H.  WHITCOMBE.    Anti-vibration  device  for  cycles 

and  motor  vehicles. 
18960    W.   BRANDON.    Mud  guard. 

18986  L.  LORENZ.    Handle  bar  for  cycles.* 

18987  W.  H.  WHITEHOUSE  and  THE  PREMIER  CYCLE 

CO.  LTD.    Gear  cases  for  cycles. 

Electrical. 

18685    H.  PAETON.    Electrical  alarm. 

18694  F.  H.  W.  HIGGINS.    Type  printing  telegraph  trans- 

mitters. 

18750  W.  H.  DINGLE  and  J.  W.  URQLHART.  Electrical 

resistances. 

18751  M.  CHAPMAN  and  E.   L.  STONE.    Electrical  resis- 

tance. 

18790    H.  E.  FRY.    Producing  electricity. 
18793    C.    N.    STANILAND    and    O.    P.  MACFARLANE. 
System  of  electrical  distribution 

18813  THE    BASTIAN    METER    CO.    LTD.,    and    C.  O. 

BASTIAN.    Electrolytic  electricity  meters. 

18814  W.  P.  THOMPSON  (Deutsche  Gasgluhlicht  Akt.-Ges. 

Auer  Ges.,  Germany).    Electric  incandescence  lamp.* 
18822    F.  FANTA.    Electro  magnetic  apparatus. 

18846  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Control  of  electric 
motors. 

18847  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Prepayment  electric 
time  switches. 

18852  H.  NIBLETT.  Combined  automatic  adjusting  apparatus 
and  lubricating  axle  for  use  on  trolley  heads  of 
electric  cars.* 

18886  F.  D.  JOHNSON  and  II.  S.  POTTER.  Electric  per- 
cussive tools. 

18904    G.  SMITH.    Electric  switches. 

18909    A.  F.  RIETZEL.    Electric  welding.* 

18924  W.  M.  STILL  and  A.  G.  ADAMSON.  Telephone 
apparatus. 

18927    A.  V.  MILLET.    Safety  devices  for  overhead  electrical 

conductors. 
18931    C.  RUZICKA.    Primary  batteries. 

18943  C.  ADAMS  and  W.  CHANCELLOR.  Device  for  con- 
trolling electric  circuits. 

18972    A.  BOURDOS  and  M.  LORENZ.    Electric  lamp. 

19007  A.  H.  ATTERIDGE  and  THE  BRITISH  SUB- 
MARINE BOAT  CO.  LTD.    Electrical  resistances. 

19015    A.  F.  BERRY.    Distribution  of  electric  current. 
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19034  THE  BEITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Wireless  telegraphic 
apparatus. 

19035  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Insulating  material. 

19036  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).  Systems  of  electric 
metering. 

19059    A.  ADAMS.    Trolley  poles  of  electric  tramcars.* 
19092    B.  O.  WAGNER.    Reciprocating  electric  engines.* 
19099    W.  JUDD,  A.  FRASER,  and  A.  R.  HARDIE.  Trans- 
mitters for  electric  telegraphy. 
19111    C   HESS.    Manufacture  of  a  substance  suitable  for 

electrical  insulation. 
19116    L.  S.  ROLLAND.    Machine  for  electrically  soldering 
metal  wires. 

19138    THE     ALLGEMEINE  ELEKTRICITATS-GESELL- 
SCHAFT.*  Dynamos. 


Engineering  and  Mechanical. 

18603    G.  K.  BEANS.    Packing  for  pump  plungers. 

18610  J.    MEADOWCROFT    and    W.  MEADOWCROFT. 

Machines  for  labelling  bottles. 

18611  W.  BERESFORD.    Time  registers. 

18615  T.  A.  ASHTON  LTD.,  and  J.  MILLS.  Couplings  for 
shafting. 

18620  VERITYS  LTD.,  and  A.  E.  GOTT.  Slow-speed  operat- 
ing' mechanism. 

18627    J.  A.  FARMER.    Chest  refrigerator. 

•18633  J.  C.  SMITH,  W.  F.  TAYLOR,  and  C.  SATOW. 
Mechanical  sweeper  and  scavenger. 

18634    G.  WHITEHEAD,  juu.    Connecting  tubes  t<i  conduits. 

18643    C.  F.   SMITH.    Reversing  mechanism. 

18646    II.  HIRST  aud  J.  H.  COLLINGS.    Ball  joint. 

18656    R.  WEBER.    Screw  tap-cutting  machines. 

18663  W.J.  A.  LONDON.    Balancing  fluid-pressure  turbines. 

18664  E.  F.  GRIFFIN  and  F.  J.  COX.    Speed  gears. 

18665  P.  SMAL.  Hot-air  turbines. 
18670    A.  MANEBY.    Safety  valve. 

18675    F.  A.   G.  ROBIN.       Machines   for  making  metallic 

caosules.  • 
18677    G.  P.*  STEINBUCH.    Change-speed  gear. 

18688  J.  L.  JEFFERSON.    Sight   feed  lubricators. 

18689  D.  WOLF.    Implement  for  forming  shears. 
18698    R.  C.  SAYER.    Gears  for  vehicles. 

18703  J.  W.  DUKE  and  E.  GARBUTT.    Steam  valves. 

18704  W.  MARSHALL.    Machine  for  manufacture  of  oilcakes 
18719    A.  J.  OXFORD.    Machines  for  drying  semi-liquids. 
18740    W.  BERLE.       Producing  power  by  balls  circulating 

through  hoop-like  races. 

18742  M.  GRAETZ.    Gas  nozzles. 

18743  L.  APTEKMAN.    Tobacco-cutting  machines. 

18744  R.  WAYGOOD  &  CO.  LTD.,  and  A.  J.  MILE.  Lifts 

and  hoists. 

18749    H.  S.  NYE  and  II.  DIGBY.    Mincing  machines, 
18759    S.  B.  BAMFORD.    Grinding  mills. 
18756    H.  GRAOE.    Roller  bearings. 
18778    C.  W.  VOSPEK.  Ballbearing. 

18783  C.  E.  POWELL.    Coupling  link. 

18784  F.  J.  MALLETT.    Variable-speed  pulley  for  belt-driven 

automobiles. 

18791    W.  HILLMAN.   Water-tight  connection  between  iubiug 

18795  H.  BESSON.    Fixing  of  knots  of  bristle  or  fibre  in  their 

hole  in  flie  manufacture  of  brushes. 

18796  H.   BESSON.    Machinery   for  manufacturing  brushes. 

18801  HUMBER  LTD.,  and  F.  EASOM.    Variable-speed  gear- 

ing. 

18802  A.  J.  BOULT  (W.  S.  Sharprcck,  F.  A.  Sharpreck,  F. 

Schaeffer,  and  H.  Schaeffer,  U.S.A.).  Rotary  pumps.* 

18808  C.  P.  E.  SCHNEIDER  and  LA  SOCIETE  SCULFORT 

and  FOCKEDEY.  Turning  lathes  and  other  machine 
tools.* 

18809  G.    MITCHENER.    Gear   for   lioldi  ng   and  releasing 

spring-controlled  levers.* 
18811    P.  BROWNE.    Speed-change  gearing. 
18826    C.    M.   CABOS.    Machines  for    moulding  pastry  and 

confectionery.* 

18834  S.  R.  SLATER,  C.  T.  SLATER,  and  E.  S.  GOODES, 
trading  as  II.  VORLEY  &  CO.  Feeders  for  lubri- 
cants. 

18845    C.  A.  TURNER.    Coal  or  grain-distributing  apparatus.* 

18862    T.  H.  BOYS.    Stillage  pipes. 

18865    F.  M.  HOWARD.    Employees'  time  registers. 

18875  T.  FORD  and  F.  FORD.    Pendant  bracket  and  standard 

fittino-s  for  gas.  oil,  and  electric  lighting. 

18876  M.  O.  DUNSMORE.  Pum.)-. 
18879    J.  STRAKA.    Rotary  motor. 

18881    J.  MEYS.    Guiding:  drum  spindles  of  milk  separators.* 
18887    W.  A.  OUBRIDGE.    Drill  chucks. 
18895    H.  BAERBALCK.    Speed-changing  devices* 
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18911  J.  E.  RICHARDS.    Pipe  wrenches.* 

18912  W.  M.  HOFFMAN.    Rotary  engines* 

18913  A.  BREDENBERG.    Paper-cutting  machines* 

18918  T.  MOSS  and  W.  MOSS.  Engines  or  motors  or  pump- 
ing devices  or  meters. 

18923    R.  REID.    Generation  of  gas  or  steam.* 

18926  W.  H.  FEATHERSTONE.  Automatic  adapter  for  fire, 
main,  or  any  other  screw-down  valve. 

18930    H.  G.  BOYD  and  W.  R.  McKAY.    Motive  fluid. 

18932    W.  H.  BECKETT.    Hoisting  buckets* 

18935  E.  HINTERSDORF.   Stocks  for  forming  screw  threads.* 

18936  G.  W.  BEYNON.    Apparatus  for  pulverising,  crushing, 

stamping,  etc.,  performed  by  a  weight  or  weights. 
18940    H.  P.  LAVENDER.  Chucks. 

18942  R.  GREEN.  Machine  for  bending  links  or  rings  for 
harrows,  chains,  etc. 

18946  W.  RITCHIE.    Vibratory  massaging  machine. 

18947  W.   M.  JACKSON.    Means  for   use  in  the  severing, 

cutting,  perforating,  or  shaping  of  metallic  plates. 
18952    W.  H.   COULTER  and  J.  B.  COULTER.  Machines 

for  dressing  and  perforating  upon  stone,  marble,  etc. 
18957    J.  L.  BERRY  and  A.  W.  TAYLOR.    Pulsating  steam 

l^umps. 

18963    E.  A.  ALLEN.    Rack  pulleys. 
18976    H.   ISITT.    Roller  conveyer. 

18981    J.  KEILLER  &  SON  LTD.,  and  BOYD.    Machines  for 

wrapping  chocolates  in  tin  foil. 
18983    K.  MAASS.    Grinder  for  bruising  mills* 
18985    B.  BOCK.    Tap  devices  for  beer  machines.* 
18993    W.  GOODWIN.    Screw-down  taps. 

18<>94  H.  H.  LAKE  (The  Aeolian  Co.,  U.S.A.).  Coupling 
devices  for  connecting  music  rolls  with  supporting 
shafts.* 

19001    E.  C.  STRONG  and  W.  R.  PAIGE.  Drills. 

19003    F.  P.  NEWLEY.    Attachment  for  the  handles  of  files. 

19019  A.  W.  LOACH.    Speed  gears. 

19026    G.  MULLER.    Self-closing  water  cock. 

19030    F.  VON  MASSENBACH.    Adjustable  bearings. 

19038    N.  R.  STILES.    Change-speed  gears. 

19040  J.  S.  HILLYER.  Gearing  for  feathering  paddle  wheels.* 

19041  A.   RIEBE.    Partition   devices  for  ball  bearings.* 
19043    C.  LAMBERT.    Cooling  fluids. 

19046    M.  G.  PLANE.  Pumps. 

19050    W.  P.  FOX  and  T.  FOX.    Coach  wrmcnes* 

19055    T.  H.  B.  BEAMES.    Locomotive  axle  boxes 

19060    J.  S.  FOLEY  and  F.  W.  BAKER.    Change-speed  gear. 

19067    T.  S.  GRIESBACH.    Motive  power. 

19072  C.  F.  ELLIOTT  and  H.  HANDFORD.  Counter-sink- 

ing drill. 

19073  S.  DENISON.    Apparatus  for  detecting  the  overloading 

of  rones  of  cranes,  etc. 
19077    C.  E.  P"RICE.    Manhole  covers  and  frames. 

19080  I.  GAENSLER.    Machine  for  the  producing  of  coloured 

ornamentations  on  enamelled  metal  objects.* 

19081  J.  L.  J.  GOBIET.    Variable-speed  gears. 

19086  A.  W.  DAW  and  Z.  W.  DAW.  Valves  for  percussive 
rock  drills,  direct-acting  pumps,  and  engines. 

19089  W.  STEAD  and  H.  MENSFORTII.  Governing  devices 
for  engines. 

19091    P.  MAZZONIS  FU.  G.  B.  Lubrication  of  loose  pulleys.* 

19103  S.  F.  WOM'ERSLEY.    Butter  weighing  and  packing 

machine. 

19104  J.  GRICE.    Circular-saw  machines. 

19109  AKTIEBOLAGET  SEPARATOR  and  ANDERS 
JOHARS  ERICSSON.  Centrifugal  separating 
apparatus.* 

19115  G.  ROZIERES.  Controlling  the  pressure  of  compressed 
motive  fluids.* 

19121    E.  C.  LOVELL.    Machines  for  packing  tea,  cocoa,  etc. 
19124    B.  COATES  and  J.  D.  BROWN.    Leaded  lights,  lead 
glazing,  etc. 

19130  R.  B.  CODLING.  Attachments  for  wood-turning  lathes.* 

19131  A.  P.  A.  J.  PLASSCHAERT.  Intermittently-operated 

time-recording  apparatus. 
19134    F.  KREUSE.    Machine  for  winning  or  quarrying  ores, 

stone,  coal,  etc.* 
19139    D.  H.  K.  McGUINNESS.    Elevating  hand  truck.* 

Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

18628    W.  R.  GARSIDE.    Internal-combustion  engine. 

18648    G.  L.  HOGAN  and  I.  B.  HOGAN.  Carburetters. 

18706    J.  BATEY  and  A.  CRAIG.  Carburetters. 

18827  SAUNDERS  PATENT  LAUNCH  BUILDING  SYNDI- 
CATE LTD..  and  S.  E.  SAUNDERS.  Internal-com- 
bustion engines. 

18832  A.  J.  BOULT  (L.  Macquaire,  Francel.  Sparking 
rjlugs.* 

19020  J.  HILLENBR  AND  and  R.  KIND.    Utilising  the  heat 

available  in  a  gas  motor. 
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19051    J.  WISHART.    Reversing  rotary-expansion  engine. 

19069    R.  H.  S.  WEBB.    Acetylene  gas  engine. 

19129    R.  H.  N:  LINDLEY  and  J.  B.  KING    Sparking  plugs. 


Engines,  Steam. 

18908    F.  HODGKINSON.    Elastic-fluid  turbines.* 

19024    R.  NASS.    Rotary  steam  engines.* 

19127    R.  PEARS  ALL,  M.  NICEOLS,  and  C.  H.  BROWN. 

Reciprocating  engines. 
19140    G.  HALLIDAY.    Steam  engine  valve  gears. 


Food  Products. 

18658  A.  E.  EDWARDS  (Pfaudler  Co.,  U.S.A.).  Fermenting 
beer. 

18690  W.  A  LETTER.    Automatically  cooking  food. 

18748  P.  A.  ROCHE.    Sterilising  and  preserving  beers. 

18781  P.  G.  ILES.    Meat  rib  extractor. 

18906  R.  MAROT.    Process  for  preserving  fish . 

19078  T.  J.  EDWARDS.    Table  salt. 


Furniture  and  Domestic. 

18639  R.  E.  SMALLBONE.    Toast  holder. 

18681  P.  G.  H.  EDWARDS.    Extensible  bedsteads. 

18682  A.  GRUNDY.    Attaching  valances  to  bedsteads. 
18687  E.  O.  WEISS.  Chair. 

18733  R.  A.  BRACKENBURY.    Collapsible  shield  stove  and 

kcitlG  sitincl 

18758  O.   B.  PENN.    Toilet  brushes. 

18763  C.  PETRINI  and  R.  PETRINI.    Sewing  machines. 

18764  A.  W.  BOOW.    Fasteners  for  window  blinds. 
18773  J.  H.  GENT.    Hair  wavers. 

18804  J.  DICKSON  and  W.  A.   L.   ROWLAND.  Portable 

table. 

18805  J.  DICKSON.    Drying,  warming,  and  airing  towels. 
18815  R.  F.  HAINES.    Appliance  for  use  in  washing  clothes. 
18861  H.  R.  THOUAILLE.    Domestic  washing  boilers. 
18890  J.  A.  CRANE.    Bedsteads,  fenders,  etc. 

18893  O.  WILD.    Rotary  knife-cleaning  machines. 

18901  G.  B.  RISSONE.  Table. 

18914  E.  B.  SUTCLIFFE.    Door  mat. 

18934  R.  L.  WEARNE.    Washing  machines.* 

18959  J.  THOMAS.    Oven  saddle. 

18967  K.  GENGNAGEL.    Finger  shield. 

18984  A.  SEIDEL.  Bedstead.* 

18988  J.  ALDRIDGE.  Umbrellas. 

19045  E.  DUMVILLE.    Fire  escape  to  be  used  inside  houses. 

19048  E.  W.  PROCTOR.    Washing  pans. 

19087  A.  W.  REYNOLDS.    Combined  fire  guards  and  cinder 
catchers. 

19090  L.  N.  DE  LARRANAGA.  Umbrellas* 

19093  J.  T.  GRICE.    Manufacture  of  sun  blinds,  screens,  etc. 


Hardware. 

18617    F.  W.  MARILLIER.    Locks  for  sliding  doors 
18621    W.  BA1NES  and  A.  W.  MOORE.    Can  openers. 
18626    W.  BURLEY.    Lock  fastenings. 
18637    E.  AMIES.    Ladies'  hat  and  bonnet  fastener. 
18660    J.   BROWN   and    H.    W.  BROWN.    Needles   for  rug 
making. 

18662    A.  GAILLOT.  Springs. 

18673    O.  MILLAURO.    Bracket  for  carrying  a  light  on  the 

head. 

18684    H.  F.  P.  SEABROOK  and   P.  B.   H.  SEABROOK. 
Safety  razors. 

18710    E.  G.  HERBERT  and  C.  FLETCHER.    Construction  of 

belt  fastener. 
18714    B.  HORNBY.    Hat  pins. 
18752    J.  R.  W.  TARLETON.    Safety  pins. 

18775  J.   MUNDAY.    Means  for  attaching  knobs,  handles, 

wheels  or  pulleys. 

18776  R.  MARSTON.  Locks. 

18792    J.  L.  P.  GLOVER.    Hinge  for  greenhouse  lights  and 

ventilators. 
18855    E.  M.  MARKS.    Hat  grip. 
18961    A.  MUIR.    Horse  shoes. 
18964    E.  A.  ALLEN.    Stnir  eyes. 
18991    H.  L.  SYMONDS.    Sheath  for  hatpins. 
19136    M.  A    SCOTT.    Pins  for  ladies'  hats. 


Heat,  Light,  and  Ventilation. 

(Including  (7a?  Manufacture.) 

18604    T.  E.  BARRALET.    Water  heater. 
186H8    R.  L.  MARRIOTT.    Furnace  grates, 


18641  W.  M.  WALKER  and  C.  A.  PETRE.  Extinguishing 
oil  lamps. 

1872!    J.  H.  BROWN.    Gas-retort  furnaces. 

18726    J.  LINKLETER.    Ventilating  chimney  cowls. 

18761    G.  R.  JUDSON.    Incandescent  gas  burners. 

18765    J.  McRAE  and  H.  INGRAM.    Acetylene  gas  generators. 

18788    J.  McALEAR.    Heating  system. 

lSfS20  A.  P.  McARTHUR.  Combined  lamp  shades  and 
reflectors.* 

18824    J.  H.  MIESS.    Vapour-burning  apparatus. 
18835    J.  HOUSE.    Maltsters'  germinators  and  kilns. 
18838    J.  HOUSE.    Heating  apparatus. 

18877    THE    INCANDESCENT  HEAT    CO.   LTD.,    and  A. 

SMALLWOOD.  Furnaces. 
18897    W.  F.  MILNE  and  A.  J.  SLIFFE.    Oil  lamps.* 
18910    W.  B.  SCHOFIELD.  Controlling  devices  for  gas  stoves  * 
18917    T.  JONES.  Furnaces. 

18949  THE  NEW  HYGIENIC  STOVE  CO.  LTD.,  and  E.  P. 
GREENWOOD.    Convertible  fire. 

19005  S.  RUSSELL.    Generators  of  acetylene  lamps. 

19006  S.  RUSSELL.    Method  of  attaching  the  glasses  to  the 

fronts  of  motor  lamps. 
19028    A.   W.  BENNIS.  Furnaces. 

19039  J.  ANDERSON.  Automatically  lighting  or  extinguish- 
ing a  number  of  gas  lights  simultaneously. 

19058  C.  BROTHERHOOD.  Producer-gas  generating 
apparatus. 

19114    L.  MANN.    Wick  tubes  for  lamp-stove  burners. 

19118  D.  ANDERSON  and  C.  SCOTT  SNELL.  Self-inten- 

sifying gas  lamps. 

19119  D.  ANDERSON.    Controlling  gas  lamps. 


Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

18655    T.  M.  HAWKINS.    Brush  for  cleaning  records. 

18661    F.  WALSOON.    Guard  for  watches 

18799    H  T.  LOGAN.    Mechanical  piano  players. 

18841    J.  GEER.    Contrivance  for  effecting  a  sight  record  of 

music  produced  by  the  operation  of  keys. 
18916    E.  A.  RICHARD  and  A.  G.  SMITH.    Watch  cases. 
18999    H.  H.  LAKE  (The  Aeolian  Co.,  U.S.A.).    Music  rolls.* 
19033    G.  GADEBUSCH.    Pianoforte  keys. 
19101    I.    HARTSILVER.    Photo   frame   and  jewellery  case 

combined. 

19133    G.  LYON.    Apparatus  for  playing  pianos.* 


Leather  Goods,  including  Machinery. 

18715    D.  C.  PHILIP.    Boot  grip. 

18741    A.  ADKINS  and  LIVINGSTON  &  DOUGHTY  LTD. 

Machines  for  making  boots. 
18900    W.  MARSH.    Rug  and  parcel  straps. 
18922    A.  J.  BOULT  (United  Shoe  Machinery  Co.,  U.S.A.). 

Lasting  machines. 
18937    H.  POULSEN.    Boot  and  shoe  trees.* 
18941    J.  H.  BOMES.  Boots. 

18962    E.  HALLAS  &  SONS  LTD.,  and  C.  HUTCHINGS. 
Driving  belts  for  motor  cvcles. 

18970  G.  J.  BOOTH.    Driving  belts* 

18971  J.  F.  BEYER  and  C.  L.  NEWLAND.    Tan  polish. 
19002    W,  JACKSON  and  H.  N.  POCHIN.    Boot  and  shoe 

machinery. 

19029    J.  B.  KELK  (A.  E.  Kelk,  U.S.A.).  Tanning. 

19053    S.  E.  ASQUITH  and  A.  V.  HAMMOND.    Device  for 

fastening  boots,  shoes,  and  leggings 
19075    K.  L.  A.  KNUDSEN.       Combined  last   and  tacking 

machine  for  boots  and  shoes. 
19088    J.  C.  WRIGHT  and  B.  WRIGHT.    Sandils,  boots,  and 

shoes. 


Medical. 

18821    F.  R.  CULLINGFORD.    Boxes  for  storing  and  distri- 
buting tooth  powder. 
18973    T.  H.  TUITE.  Embrocations. 
19022    P.  BEHR.    Surgical  sewing  instruments.* 


Metallurgy. 

(Includint  Rolling,  I'rawing,  Casting,  etc.) 

18659    J.  F.  C.  ABELSPIES.    Ore-dressing  tables. 

18828  J.  B.  W,  MAUNDER.  Smelting  and  treatment  of  com- 
plex, refractory,  and  other  ores. 

18925  L.  FRIES.  Process  for  soldering  aluminium  and  alloys 
rich  in  aluminium.* 
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Optical,  Mathematical,  ttc  ,  Inttruments- 

18680    S.  V.  NOETH.    Drawing  squares. 
18735    F.  A.  SCHTTLZE.    Sliding  scale. 
18851    K.    BEREY.    Eevolution  indicator. 
18894    E.  BAENES.    Straight-side  spectacles.* 
18997    A.  L.  DOIGNON.    Projection  apparatus  for  the  rose 
of  the  mariner's  compass. 


Printing  and  Typewriting. 

18766    O.  IMEAY    (The  Monoline  Composing  Co.,  U.S.A.). 

Type  composing  and  casting  machines. 
18871    T.  W.  SNOWDON  and  J.  EOSTEON.     Method  of 

making  a  matrix  and  stereotype  plate.* 
18899    Mcl.  J.  D.  CAETEE.    Eotary  duplicators. 
18944    C.  H.  MEGSON  and  G.  H.  SCULTHOEP.  Mounting 

carbon  sheets  for  use  in  typewriting  machines. 

19016  P.  M.  JUSTICE  (The  Toronto  Type  Foundry  Co.  Ltd  , 

Canada).  Composing  mechanism  of  linotype  machines.* 

19017  P.  M.  JUSTICE  (The  Toronto  Type  Foundry  Co.  Ltd., 

Canada).  Composing  mechanism  of  linotype  machines.* 
19102    W.    SMITH.    Duplicating  apparatus. 
13484a    A.  J.  BOULT  (Columbia  Typewriter  Manufacturing 

Co.,  U.S.A.).    Platen  carriages  of  typewriters. 


Railways  and  Tramways. 

18638    A.  MILLEE.    Fog  signalling. 

18739    J.  W.  CLOUD.    Vacuum  brakes. 

18755    L.  MAMGHETTI.    Eailway  tracks.  / 

18800    A.  J.  BOULT  (Count  G.  Borini,  Italy).    Eailway  chairs. 

1S868    J.  H.  CLAEKE.    Outside  seats  for  tramcars. 

18880    M.  GAETHOEN.    Automatic  couplings.* 

18885    H.  F.  CLAYTON  and  J.  P.  ANNETT.  Automatically 

compensating  the  operating  wires  of  railway  signalling 

apparatus. 
18920    E.  J.  HILL.  Couplings. 
19083    O.  A.  KUNEET.    Eail  joints.* 


Sanitation- 

(Including  Building  and  Hardware  ) 

18622    H.  GEIFFITHS.    Washing,  purifying,  and  humidfying 
air. 

18718  J.  MUEEAY.  Periodic  apparatus  for  sewage  systems. 
18839    W.  H.  POWER.    Solid  deodorisers  or  disinfectants. 

18863  H.  T.  WILSON.       Supplying  liquid  disinfectant  to 

water  closets. 

18864  J.   FISH.       Fire-lighting  compound  applicable  as  a 

19012    A.  H.  ATTEEIDGE  and  THE  BEITISH  SUBMAEINE 
BOAT  CO.  LTD.    Material  for  purifying  vitiated  air. 
19018    J.  P.  E.  DE  BEITTO.  Spittoons  or  sanitary  receptacles. 


Shipbuilding  and  Navigation. 

18678  G.  QUICK.    Screw  propellers. 

18762  G.  BAY.    Hand-propelled  boats. 

18807  A.  MUTTI.    Propelling  boats. 

18829  J.  B.  W.  MAUNDEE.    Construction  of  warships. 

18968  J.  DUTCHIE.    Through  ship's  shell  riveting. 

19008  A.  H.  ATTEEIDGE  and  THE  BEITISH  SUBMAEINE 

BOAT  CO.  LTD.    Marine  propulsion  system. 

19009  A.  H.  ATTEEIDGE  and  THE  BEITISH  SUBMAEINE 

BOAT  CO.  LTD.  Securing  longitudinal  stability  in 
submarine  boats. 

19010  A.  H.  ATTEEIDGE  and  THE  BEITISH  SUBMAEINE 

BOAT  CO.  LTD.    Ballast  tanks. 

19011  A.  H.  ATTEEIDGE  and  THE  BEITISH  SUBMAEINE 

BOAT  CO.  LTD.    Safety  weights  of  submarine  boats. 
19013    A.  H.  ATTEEIDGE  and  THE  BEITISH  SUBMAEINE 

BOAT  CO.  LTD.    Ventilating  submarine  boats. 
19064    C.  O.  NOETH  WOOD.    Propelling  water-going  vessels. 
19084    W.  J.  BENNETT.    Ships'  propellers. 


Spinning,  Weaving,  and  Allied  Trades 

18630  S.  MOLKENBOEE.    Looms  for  weaving. 

18671  J.  G.  BODEMEE.    Self-acting  mules. 

18702  F.  A  SPIN  and  J.  E.  WOESLEY.    Pickers  for  looms. 

1871)6  J.  HARTLEY.    Warp-tension  regulating  mechanism. 

18709  S.   Will  i  WORTH.  Shuttles. 

18716  R.  SCOTT.    Applying  extra  threads  to  fabrics. 

18720  F.  FLEMING.    Pickers  for  looms. 

18732  J.  FTSH.    Cloth-guiding  apparatus, 


18853  W.  RUDDOCK  and  B.  REED.  Cloth-shrinking 
apparatus. 

18859    A.   SMITH  and  W.  J.  MONK.       Flanges  for  warp 

beams  used  in  looms. 
18870    M.  H.  SIDEBOTHAM  and  J.  CHAMBERS.  Shuttles 

of  looms. 

18939  A.  W.  J.  HARRIS  and  J.  MAYERS.  Automatically 
putting  and  holding  brakes  in  and  out  of  action  for 
power  looms. 

18951  W.  CROSSLEY  and  S.  A.  CROSSLEY.  Grates  of 
scutchers  employed  in  the  preparation  of  cotton. 

18966  J.  HEATLEY  and  C.  FIELD.  Taking-up  motion  of 
looms. 

19031    J.  FOSTER  and  P.  GROSSEE.    Spindles  and  bearings 

of  winding  and  doubling  machines.* 
19061    W.  DEEEY  and  C.  C.  EIVETT.    Self-acting  spinning 

mules. 

19070    HAETLEY     BEOS.     LTD.,     and    B.  HAETLEY. 

Mechanism  for  looms. 
19123    G.  GEPPEET.    Automatic  shuttle-changing  apparatus 

for  looms. 


Stationery  and  Paper. 

18747    J.  E.  HAYMAN.  Envelopes. 

18823    D.  G.  SAUNDEES,  jun.    Envelope-sealing  machine.* 

18840    J.  GEEE.    Index  for  a  book. 

18874    E.  MACDOUGALL.    Fountain  pens.* 

18883  W.  A.  MERCER.  Sliding  rack  provided  with  folding 
"  flap  "  and  suitable  "  folios  "  for  filing  current  papers. 

18979    W.  J.  H.  KLOETGEN.    Paper  files  or  clips. 

19044    C.  A.  GRUNEWALD.    Letter  file .* 

19062  W.  H.  MOORE  and  H.  MOCKETT.  Device  for  open- 
ing envelopes. 

19082    H.  DE  N.  WELLBORNE  and  A.  E.  HALL.  Pictoria 
post  cards. 


Steam  Boilers  and  Fittings. 

18676    O.  KOLB.    Condensing  steam. 

18757    G.  SACRIPANTI.    Water-tube  steam  generators. 

18817    T.  F.  SQUIRE.    Tubulous  hot-water  boilers. 

18857    S.  BROCKWELL.    Perforated  smoke  consuming  bridge 

for  steam  boiler. 
18878    THE  INCANDESCENT    HEAT  CO.    LTD.,  and  A. 

SMALLWOOD.    Generating  and  diffusing  heat  in 

connection  with  steam  boilers. 
19074    J.  PERRY.    Feed  heater  and  condenser. 
19107    0.  FLAMM  and  F.  ROMBERG.    Water-tube  boilers.* 


Toys,  Games,  and  Sport. 

18645  W.  WASS  and  E.  M.  HARDING.    Spinning  tops. 

18668  W.  TAYLOR.    Golf  balls. 

18695  W.  W.  STOCKER.    Golf  balls. 

18712  J.  T.  COURT.    Game  apparatus. 

18767  A.  GOUT.    Toy  projectiles. 

18903  G.  E.  O'BRIEN.    Device  for  holding  golf  balls. 

18919  W.  E.  MARTIN.    Sockets  for  croquet  hoops* 

18975  D.  McLAREN  and  G.  H.  DOUGLAS,  jun.    Golf  club. 

18978  W.  S.  LUGG.  Game. 

18989  A.  E.  PHARE.    New  game. 

19056  A.  DICKSON.  Footballs. 

19071  C.  SKE AVINGTON.    Scoring  boards  for  games. 

19094  W.  P.  TAYLOR.    Golf  club  attachment. 


Tyres. 

18616    A.  R.  PRICE.    Air  valve  for  pneumatic  tyres. 

18618    P.  MUSCHAMP  and  T.  A.  BROWN.    Pneumatic  tyres. 

18669    R.  MIDWORTH.    Construction  of  tyres. 

18672    G.  P.  L.  COLIN.    Material  for  use  in  making  tyres. 

18717    G.  JOHNSTON.    Elastic  tyres. 

18734  W.  J.  BAIRD  and  J.  E.  II ARGREAVES.  Pneumatic 
tyres. 

18768    E.  M.  KELLER.    Vehicle  tyres. 

18777  J.  H.  PEMBERTON.  Devices  for  preventing  the  skid- 
ding of  tyres. 

18818    C.  W,  R.  DUERRE.    Resilient  tyres. 

18825  A.  BIRCHALL.  Securing  flexible  tyres  to  motor  car 
rims.  .a  .T.  .ft  <UT8I 

18849  H.  W.  SOUTHWORTII.  Tv-ves. 

18850  J.  E.  DAVIDSON.    Tyres.  ';. 
18889    G.  ULIVI  and  W.  R.  JONES.    Pneumatic  tyres. 
18891    S.  LAMPSON.    Tyres.  "l  [ 
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18948    C.  WATSON ,    Prevention  of  punctures  in  pneumatic 
tyres. 

18955    F.  FLEMING.    Pneumatic  tyres. 
19110    W.  KRISCHE.    Tyres  * 

Vehicles,   Wheels,  etc. 

18644  J.  McKIE  and   E.  TAYLOR.    Devices  for  removing 

discrete  obstacles  from  the  front  of  vehicles. 

18647  S.  G.  WHITEHOUSE.    Steering  automobiles. 

18657  O.  S.   WOLSTENHOLME.    Vehicle  wheels. 

18721  J.  STUBBINGS.    Wheels  of  traction  engines. 

18754  J.  SLEE.    Resilient  wheels. 

18769  G.   SACRIPANTI.    Driving  and  steering  and  motor 
vehicles. 

18771  G.  SACRIPANTI.  Vehicles. 

18772  G.  SACRIPANTI.    Wheels  for  vehicles. 
18774  A.  H.  CHOWEN.    Light  vans. 

18797  A.  J.  BOULT  (J.  P.  Stuart,  Australia).    Spring  wheels. 

18812  F.  C.  YES.    Preventing  motor  cars  skidding. 

18892  J.  E.  DAVIDSON.    Vehicle  wheels. 

18928  F.  J.  MAREY.    Tip  carts* 

18945  J.  MORRIS,  jun.    Fire  engines. 

18969  W.  C.  R.  HUTCHINSON.    Non-skid  motor  car  band. 

19000  A.  DISS.    Detachably  fixing  alarm  bells  to  road  vehicles. 

19037  W.  H.  SOPER.    Anti-skidding  devices. 

19063  H.  M.  STANLEY.    Vehicle  wheels. 

19066  J.  C.  WOOD.    Motor  cars. 

19079  W.  M.  HUSKISSON.    Motov-propelled  vehicles. 

19085  B.  JONES.    Non-skidding  spiral  spring  wheel. 

19096  C.   RADBURN.    Means  for  carrying  lamps  on  auto- 
mobiles. 

19135  G.  HUILLIER.    Wind  or  weather  shields  for  vehicles. 

Wearing  Apparel. 

18649  H.  M.  LODGE.    Ladies'  skirts. 

18650  R.  BROWN.    Tie  retainer. 
18708  M.  E.  TEASDALE.  Overalls. 
18770'  C.  W.  T.  DAVIES.  Collars. 

18905    G.  H.  JONES.    Socks,  stockings,  etc. 
19098    J.  T.  EVERINGH AM.       Device   for  supporting  and 
protecting  the  fit  of  the  collar  of  coats,  jackets,  etc.* 
19113    F.  C.  WILLIAMS.    Support  of  lace  collars. 

19125  J.  A.  ROMAN  and  S.  S.  ANIDJAH.  Electropathic 

wearing  apparel. 

19126  J.  W.  MESSENGER  and  W.  II.  SMITH.  Hats. 

Miscellaneous. 

18605  E.  HAYDOCK.  Match  boxes. 
18607    J.  A.  HOOPER.  Incubators. 

18609    H.  A.   PATTERSON  and  T.  SAWYER.  Funnels. 

18612  E.  COHN.    Device  for  gripping  cloth. 

18613  E.  COHN.    Retaining  bands. 

18614  F.  SWEENEY,  A.   SWEENEY,  and  L.  SWEENEY. 

Dron  stamps. 

18619    J.  THOMAS  and  II.  THOMSON.    Tobacco  pipes. 
18632    G.  F.  MITCHELL.    Humane  rabbit  and  vermin  trap. 

18635  H.  J.  WHITE.    Manufacture  of  sheet-metal  cans. 

18636  W.  CLARKE.    System  of  piling. 

18640    H.  ROBERTS  and  E.  W.  BALDRY.    Drip  waste  pre- 
venter. 

18651  E.  J.  G.  CREES.    Root  slicers. 

18653  F.  T.  WILLIAMS.    Blind  rollers. 

18654  S.  A.  WORLEDGE.  Pails. 

18666    F.  JURGENS.    Cooling  soap  solutions. 
18683    A.  MILBURN.    Anti-corrosive  paint. 
18686    P.  W.  GAEDKE.    Metal  box  for  packing  biscuits  and 
tea. 

18691    A.  HAWS,  senior,  and  W.  HAWS.    Fishing  reels. 

18696  THE  BRITISH  AMERICAN  MACHINERY  CO.  LTD., 

E.  T.  POLLARD,  and  E.  L.  BEHRMANN.  Making 
boxes. 

18697  C.  E.  GUNNER.     Inspection  boxes. 

18701    C.  J.  BARROW  and  G.  GRICE.    Cigar  holders. 
18707    J.  THOMAS.    Boiler  door. 

18713    J.  HOSKINS.    Bracket  for  supporting  curtain  rods. 
18724    W.  C.  SPITTLE.  Belts. 

18727  THE  UNIVERSAL  ADVERTISING  COMPANY  LTD., 

and  B.  PITT.    Advertising  frame. 

18728  J.  PORRITT.    Improving  the  set  of  coats. 

18729  A.  NICKLIN.    Locks  for  canal  gates. 
18731    C.  SMALLMAN.    Wood  for  lighting  fires. 
18736    L.  C.  PENSON.    Advertising  device. 
18738    R.   JOHNS.  Fencing. 

18745  B.  J.  B.  MILLS  (Ballard  &  Co.,  France).    Process  for 

dressing  open-work  fabrics. 

18746  B.  J.  B.  MILLS.    Fixing  elastic  fabrics  on  dressing 

frames. 

18753    W.  P.  THOMPSON   (A.  Bourier,  France).  Skeleton 
for  ceramic  products. 


18779  J. 


18780 
18782 


18785  E, 


18786 
18789 
18794 

18798 
18803 
18819 
18830 
18833 
18837 


18842  N. 


18843 
18844 
18854 

18858 

18860 

18867 

18872 
18873 
18882 


18890  J. 


18902 
18907 
18915 

18933 

15751 a 
18950 
18953 
18958 

18965 
18974 
18980 

18982 
18990 


J. 

W 

a. 


c 
s. 
j. 

E. 
J. 
G. 

W 
J. 


18995  O 


is;  Mir, 
19014 
19021 
19023 
19025 
19042 
19047 

19049 
19052 

19054 
19057 

19065 
19076 


O. 

F. 
S. 
H. 
A. 
E. 
F. 

S. 
H. 

A. 
J. 

L. 

T. 


19097  B. 


19117 
19120 
19122 
19137 


GILLET.    Method  of  attaching  the  heads  of  sweeping 
brushes  and  brooms  to  their  stales  or  handles. 
T.  ALLAN.    Damping  spraying  appliance. 
L.  TWEEDALE.    Fire  screens,   draught  inducers, 
etc.,  made  capable  of  producing  tones. 
W.  SCHUR.    Decorated  wedding  and  birthday  cake 
case  or  shell.* 

SCOTTER.    Accessory  escape.* 
WILLMOTT  and  H.  C.  WILLMOTT.    Bench  stop. 
A.  A.  FRICKE  and  A.  W.  K.  WITTE.  Advertise- 
ment apparatus. 
ODER.    Garment  hangers. 

C.  RUSSELL.    Washing  and  sterilising  pulp. 
SHARMAN.    Aerating  liquids. 
KRIEGER.    Wiping  device.* 

J.  BOULT  (E.  Goldman  &  Co.,  U.S.A.).  Filters.* 
HOUSE.  Wash  tuns  and  infusion,  decoction,  and 
digester  vessels. 

J.  CHRISTIDES.  Show  case  or  receptacle  for  dried 
fruits. 

DAVIES.    Candle  extinguisher. 
AMMEN.    Dispensing  apparatus.* 
.  H.  MURCH,  H.  E.  BAKER,  and  S.  H.  SHAKE- 
SPEARE.   Automatically  displaying  advertisements. 
BLOOMER.    Construction  for  attaching  blinds  to 
blind  rollers. 

MULLER  (C.  Bittmann,  Austria).  Cleaning 
apparatus.* 

T.~H.  LANE  and  J.  L.  STAUNTON.    Bulkers  for 

M.  CARR.    Collar  blocker. 
A.   PATTERSON.    Step  ladders. 
APPLEBY  and  A.  J.  JOHNSON.    Fastening  devices 
for  cardboard  boxes,  etc. 

BAUER.  Fheless  smoking  and  inhaling  device  and 
process  "of  operation. 

THOMPSON.    Apparatus  for  milking  cows. 
.  ZARETZKY.    Grading  grain. 

1  A II! BROTHER  (The  Decaric  Manufacturing  Co., 
U.S.A.).  Crematories.* 

TATTRIE,  J.  SCHMIDT,  and  F.  POIGNCE. 
Carpet  stretchers  and  tackers.* 

EDER.    Tree-felling  apparatus. 
A.  JONES.    Extension  ladders. 
HALL.    Stand  and  covers  for  ink  wells,  etc. 

ALLEN  and  F.  ALLEN.  Means  for  displaying 
advertisements. 

A.  ALLEN.    Cord  holders. 
S.  OWENS.    Vermin  trap. 

BEARD.  Damper  or  silencer  for  tubular  chimes 
or  carillons. 

.  O'KAMP.    An  improved  file. 

H.  D.  GOODING.    Process  of  treatment  of  kiln  dirt, 

etc.* 

BRIEDE.  Method  of  rolling  hollow  billets  on  a 
mandrel. 

BRIEDE.    Rolling  hollow  billets  on  mandrels. 
E.  V.  BAINES.    Pencil  sharpeners. 
BROOKE  and  F.  G.  ROONEY.  Brushes. 
LAKAYE.    Sample  holders* 

J.  NORMAN.    Boxes  for  the  transport  of  fruit. 

DRAGOUMIS.    Reading  machines  for  the  blind. 

E..  HOLZER.    Automatic   safety  guard  label  for 
securing  stopper  in  poison  bottles. 
REICHENFELD.    Adaptable  wind  cuffs. 

K.  THOMSON,  W.  SKINNER,  and  C.  HAMILTON. 
Fuel  calorimeter. 

BURGON.    Folding  fancy  boxes. 

OAKES,  L.  OAKES,  and  R.  L.  OAKES.  Paste 
applicable  for  driving  belts. 

OPPENHEIM.    Light  baths. 
O.  EASTMAN  and  A.  CAMACHS.    Process  employed 
for  evaporating,  drying,  freezing,  concentrating,  and 
distilling.* 

BESENFELDER.  Apparatus  for  displaying  adver- 
tisements.* 

D.  MANTLE.    Luminous  signs. 

B.  PYE.    Moustache  guard. 
WOOD.    Composition  for  card  cases. 

EVANS.    Preventing  the  raising  of  dust  by  motor 

cars. 


A  company  has  been  formed  at  Berne.  Switzerland,  for  mami- 
factiiring  a  new  kind  of  combustible  from  peat.  The  peat  is 
dried  under  the  influence  of  electric  current  and  then  further 
treated  so  that  under  the  action  of  electric  osmose  a  new  com- 
pound, known  as  osmon,  is  formed.  The  most  recent  tests  of  the 
new  combustible  bring  out  the  fact  that  it  burns  as  well  as 
coal  and  without  giving  any  odour  or  smoke.  The  per  cent  of 
ash  is  very  small,  and  the  fuel  does  not  contain  any  trace  of 
sulphur.    It  does  not  attack  the  boilers. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  clerk. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  October  30th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 

offices  viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,   W.C.;  13,  Temple  Street,  Birmingham;   or  30,  Cross 

Street,  Manchester. 


1904. 

11558    DE  FERRANTI.    Methods  of  and  apparatus  for  spin- 
ning, doubling,  and  the  like. 
11668    MUIRHEAD.    Electric  telegraphy. 

The  improvement  consists  in  the  correction  of  the  zero 
position  of  the  relay  if  earth  currents  disturb  it.  The  relay 
tongue  A  energises  one  of  the  electro  magnets  B,  the 
armature  of  which  closes  the  circuit  going  through  an 
electro  motor  C,  which,  when  rotating,  turns,  by  means  of  a 


pulley,  a  rheostat  D.  The  whole  resistance  of  the  latter 
is  in  the  circuit  of  a  battery  E,  whilst  part  of  it  is  in  the 
circuit  of  the  relay  and  of  a  battery  of  smaller  E.M.F.  than 
E.  The  rheostat  is  so  turned  that  the  earth  current  io 
neutralised  and  the  tongue  A  turns  to  its  zero  position. 

11753    SMITH.    Internal-combustion  engines. 

The  governor  is  of  the  induction  type  in  which  the 
increased  suction  from  the  carburetter  operates  a  valve 
which  controls  the  charge  drawn  into  the  cylinder.  The 


invention  consists  in  the  spring-controlled  valve  supported 
in  the  carriage  A,  the  latter  being  adjustable  as  regards 
opening  and  closing  the  valve,  but  without  altering  the 
tension  of  the  spring. 

13930    SC1PLE  &  ROSS.    Sand-moulding  machines. 

14068    WHITNEY.    Ships,  torpedo  boats,  and  other  vessels. 


16000    SEDDON.    Fuses  for  projectiles. 

The  base  of  the  projectile  is  fitted  witli  a  pressure  plate 
in  which  a  series  of  holes  are  formed.  The  explosion  gases 
pass  through  same  and  cause  a  cup  to  be  flattened,  thus 


76000. 


freeing  the  firing  pin.  The  gas  pressure,  however,  is 
arranged  to  hold  a  conical  stopper  in  position  until  the 
projectile  is  clear  of  the  muzzle  of  the  gun,  thus  preventing 
a  pneumatic  explosion. 

16038a    BRANDER.       Central   exchange    telephone  system. 

[Date  applied  for  under  Patents  Rule  9,  July  20th, 
li>04.  J 

17943  OLIVER.  Enclosing  globes  or  lanterns  of  lamps  for 
street  lighting  and  other  purposes. 

17960  CLERK,  BICKERTON,  &  BRADLEY.  Internal-com- 
bustion motors. 

Where  an  added  charge  of  inert  fluid  is  used  the  ignition 
is  effected  in  such  a  way  that  the  propagation  of  inflami- 


nation  of  the  charge  takes  place  backward,  to  avoid  forcing 
the  mixture  into  the  added  inert  fluid.  In  some  cases  two 
igniters  may  be  used. 

18010  BLACK.  Apparatus  for  delivering  measured  epiantities 
of  liquids. 

18013    DEICHMANN  &  DEICHMANN.       Malting  processes. 

[Date  applied  for  under  International  Convention, 
August  26th,  1903.] 

18037    PEIGNON.    Machine  for  the  manufacture  of  fencing. 

[Date  applied  for  under  International  Convention, 
September  21st,  1903.] 

18105  LATOUR.  Transformation  of  repulsion  motors,  when 
running  at  speed,  into  rotating  field  asynchronous 
motors.  [Date  applied  for  under  International  Con- 
vention, August  27,  1903.] 

18124  BIRTWISLE.  Mechanical  divider  for  reaping  and 
mowinar  machines  and  self-bindinf*  harvesters. 
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17975    E  A  WORTH.    Control  of  electrically-propelled  vehicles. 
An  automatic  regenerative  control  of  electrically-propelled 
vehicles,  consisting  therein  that  one  end  of  the  shunt  field 
windings  is  permanently  connected  to  the  earth  ;  and,  when 
changing  from  one  direction  to  the  other,  the  armatures 


are  put  by  the  controller  to  earth,  and  only  the  current 
passing  through  the  armatures  changes  direction.  The 
invention  also  provides  that  when  the  trolley  leaves  the 
line  a  switch  A,  operated  by  the  displaced  trolley,  puts 
the  armatures  through  the  series  fields  and  suddenly  stops 
the  car 

18139    DOW  COMPOSING  MACHINE  CO.  &  HOW.  Type- 
sett  ing  machines. 
18163    ANDREWS.    Arc  lamps. 

18185  ROUTIN.  Means  for  controlling  electric  power  distri- 
buting systems. 
A.  B,  and  C  represent  respectively  a  generator,  an 
auxiliary  generator,  and  a  motor;  D  and  E  represent  two 
resistances.  The  object  of  the  combination  is  to  maintain 
constant  tension  and  speed.  The  motor  C  being  rotated 
when  the  main  field  of  B  is  excited,  resistance  D  is  gradually 
cut  out  of  a  secondary  field  of  said  generator  B,  which 


tield  acts  contrary  to  the  main  one,  so  that  the  motor  is 
brought  to  a  standstill.  Until  this  moment  is,  however, 
reached,  the  motor  has  by  means  of  a  screwed  rod  con- 
trolled the  right  amount  of  fluid  supply  to  the  engine, 
as  well  as  the  right  resistance  E.  Any  variation  of  tension 
and  speed  will  act  upon  the  auxiliary  generator  B  and 
consequently  upon  the  controlling  motor  C. 

1 8194    BROSSARD.    Apparatus  for  dyeing,  cleaning,  washing, 
and  the  like. 

isiiio    RICHARDSON.    Automatic  weighing  machines. 
18233    LEWIN.    Liquid-pressure  engines. 

18305    JAMES.    Apparatus  for  use  in  ascertaining  the  density 
or  specific  gravity  of  liquid  or  semi-liquid  material. 


18174    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Speed-changing  mechanism. 


The  winding  drum  A  is  rotated  through  epicyclic  gearing 
from  the  armature  of  an  electric  motor.  To  vary  the 
speed  a  pair  of  expansible  pulleys  are  used. 

18193    REDRUP     &     RICHARDS.  Internal-Combustion 
engines. 

A  storage  chamber  A  is  provided  into  which  the  mixture 
of  vapour   and  air  is  forced  before  admission   into  the 


respective  motor  cylinders,  a  silencer  B  being  provided  in 
such  a  manner  that  the  storage  chamber  and  silencer  rotate 
with  the  motor  cylinders. 

18456    SHIELS.    Production  or  manufacture  of  combustible 
vapour  or  gas. 


The  air  is  passed  through  a  carburetter  by  a  pump  which 
so  constructed  that  the  stroke  of  the  piston  causing  the 
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air  to  pass  through  the  carburetter  is  always  performed 
in  a  constant  period  and  with  practically  a  constant  effec  t 
whatever  speed  the  apparatus  is  working  at,  the  result 
being  that  the  quality  or  richness  of  the  gas  is  always 
practically  constant.  The  temperature  of  the  air  passing 
through  the  carburetter  is  automatically  regulated,  so  that 
it  remains  approximately  constant,  and  the  speed  of  the 
engine  operating  the  pump  is  also  controlled  automatically, 
preferably  by  the  quality  or  pressure  of  the  gas  in  the 
gasometer. 

1S350    COWAN  .t  FULLER.    Feed-water  heating  and  puri- 
fying and  thermal  storage  for  boilers. 

A  cylindrical  vessel  is  provided  with  a  number  of  trays 
over  which  the  feed  water  passes  in  thin  films  and  settles 
in  the  lower  part  of  the  vessel.    Live  steam  is  admitted 


L 


I 


from  the  boiler  to  heat  the  water  as  it  passes  over  the  trays; 
this  has  also  the  effect  of  purifying  the  water  by  causing 
the  precipitation  of  the  calcic  salts. 

18365  FOLSCH.  Means  for  taking  measurements  for  foot 
coverings  [Date  applied  for  under  International  Con- 
vention, August  25th,  1903.] 

18459    KING.    Machines  for  shearing  or  finishing  fabrics. 

18468  HOLLICK.  Tramway  lines  and  railway  lines  at  level 
crossings. 

The  object  of  this  arrangement  is  to  prevent  concussion 
when  trams  are  passing  over  railway  lines  at  level  crossings. 
A  metal  block  or  short  piece  of  rail  is  provided  that  will 
fit  into  the  gap  that  is  left  at  each  end  of  each  piece  of  rail 


which  is  laid  transversely  between  the  lines  of  a  railway 
line  so  as  to  permit  the  flanges  of  the  wheels  to  pass.  The 
underside  of  these  blocks  is  connected  to  bell-crank  levers 
which  are  acted  upon  by  the  tramway  carriage,  causing  the. 
blocks  to  rise  temporarily. 

18512  LAKE  (Dessoliers  &  Reguier).  Apparatus  for  treating 
solids  with  liquid,  fluid,  or  gaseous  agents. 

18534  NOSWORTHY  &  PRESCOTT.  Bottles  and  like  vessels 
and  storjpers  Therefor. 

18540    BROWN  &  MALAN.    Signalling  apparatus. 

18605    FULTON.    Mounting  or  suspension  of  vehicle  wheels. 

The  road  wheels  are  mounted  on  a  rigid  axle  extending 
across  the  vehicle  and  suspended  by  one  or  more  springs  from 


a  second  axle,  between  which  and  the  body  of  the  vehicle  are 
interposed  elliptical  springs.  The  two  sets  of  springs  are  so 
constructed  that  they  do  not  synchronise  in  their  movement.-:. 


This  produces  the  effect  that  when  one  of  the  wheels  passes 
over  an  obstruction  the  periods  of  vibration  of  the  two  sets 
of  springs  cross  each  other  to  such  an  extent  that  the  parts 
gradually  come  to  rest. 

18607    REAUGH.    Means  for  cooling  the  cylinders  and  other 
parts  of  internal-combustion  engines. 

The  leading  feature  of  the  invention  lies  in  the  formation 
in  or  on  the  cylinder  walls  of  an  air  jjassage  or  passages, 
and  in  so  arranging  the  parts  that  the  movement  of  the 
piston  will  bring  about  a  circulation  of  air  through  this 


passage,  such  circulation  extending  into  the  interior  of  the 
cylinder  to  cool  the  piston  as  well.  Preferably,  the  flywheel 
is  formed  with  fan  blades,  and  these  act  at  the  mouth  of  the 
air  passage  as  a  rotary  pump  whereby  to  accelerate  the  air 
currents  and  assist  the  action  of  the  piston  with  respect 
to  such  contents. 

18608    LAKE  (Langstou  Mooring  Co.).  Anchors. 

The  holding  portion  of  the  anchor  is  formed  of  a  shape 
that  will  sink  readily  when  in  a  vertical  position,  but  offers 
resistance  to  pulling  when  turned  over  into  a  horizontal 
one,  such  as  a  disc  shape.  The  disc  is  held  in  a  vertical 
position  by  the  pipe  used  to  convey  the  water  to  the  under- 
side of  the  anchor,  this  being  withdrawn  when  it  has 
sunk  far  enough  and  the  pull  on  chain  causing  the  anchor 
head  to  assume  a  horizontal  position. 

18633    SCHUSTER.    Steering  of  ships  by  means  of  a  shiftable 
propelling  screw. 

The  ship  is  steered  by  a  shiftable  propeller  screw.  The 
driving  engine,  which  is  connected  by  a  rigid  shaft  with  the 
propelling  screw,  can  be  shifted  in  the  direction  of  the 
transverse  and  vertical  axis  of  the  ship,  and  the 
shaft  connected  to  the  driving  engine  passes  through 
the  body  of  the  ship  and  is  guided  by  a  ball-joint  bearing 
which  is  made  water  tight. 
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18661    EOWE.    Railway   traffic  control  systems. 

18683    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric  Co.).    Control  of  alternating-current  electric 

motors. 

The  two  groups  of  motors  A  are  connected  in  series 
through  a  variable  resistance,  the  current  being  supplied 
independently  by  two  transformers  B  or  by  one  transformer 
with  two  secondaries.  The  controller  C  arranges  the  trans- 
formers  in   series    or  in    parallel,  distributing    also  the 


necessary  amount  of  the  resistance  in  the  motor  circuit. 
The  object  of  the  invention  is  to  vary  -the  voltage  impressed 
upon  the  motor  circuit  and  the  resistance  of  the  circuit 
without  necessitating  to  change  the  motor  circuit  from 
the  series  to  the  parallel  connection.  D  represents  a 
reversing  switch. 

18730  BERCHER  &  GERH  A  USER.  Machine  for  grinding 
and  polishing  the  edges  of  stone  plates. 

18790  LE  PAGE.  Apparatus  for  indicating  and  recording 
electrically  at  a  distance  the  movements  of  instru- 
ments indicating  physical  conditions.  [Post-dated 
September  30th,  1904/] 

18798    HERDMANN.    Latch.    [Post-dated  October  25th,  1904.] 

18901  COLLET.  Apparatus  for  recording  the  movements  of 
locomotives,  vehicles,  or  machinery. 

18974  DENNE.  Machines  for  attaching  soles  to  boots  and 
shoes  by  screws. 

19078  MORETON.  Foot  rest  and  pedal-gear  lock  for  motor 
bicycles  and  motor  tricycles. 

19164  TIRMANN  &  TIRMANN.  Apparatus  for  introducing, 
developing,  washing,  and  fixing  photographic  plates, 
films,  or  sensitised  surfaces  without  the  use  of  a  dark 
room . 

19499    FRANK  GEORGE  IIAMPSON.    Friction  driving  and 
reversing  gear. 
There  are  upon  the  driving  shaft  two  friction  members 
firmly  secured  thereto,  one  being  an  ahead  driving  member, 


and  the  other  an  astern  driving  member,  reversing  friction 
pinions  being  provided,  sliding  on  the  driving  shaft,  and 
either  not  rotating  or  rotating  under  control. 


19222  JOHNSTON.  Apparatus  used  in  the  manufacture  of 
coal  gas. 

L9368  BRITISH  NORTHROP  LOOM  CO.  LTD.  (Northrop 
Loom  Co.).  Self-threading  shuttles  for  looms  for 
weaving. 

19411    ZIMMERMANN  (Chemische  Fabrik  auf  Actien  (vorm.  E. 

Sphering)).  Manufacture  of  dialkylated  barburitic 
acids. 

19430    BOYD  &  J.  &  T.  BOYD  LTD.    Rings  and  travellers 

for  spinning  and  analogous  machines. 
19446    TYRRELL.    Oil  or  spirit  lamps. 

19608  ROBINSON.  Method  of  applying  and  transmitting 
motive  power  for  propelling  carriages,  bicycles, 
motors,  or  other  vehicles,  or  for  stationary  purpose. 
[Post-dated  September  24th,  1904.] 

The  transmission  wheel  driven  from  the  engine  shaft 
is  mounted  loosely  upon  its  hub,  and  rubber  cushions  arc 
arranged  between  stops  on  the  member  and  on  the  hub. 
This  wheel  is  driven  from  an  engine  sprocket  by  means  of 
a  chain  stretched  around  its  periphery,  which  is  bolted 
thereto  by  means  of  lugs  on  the  rim  of  the  wheel. 

19683  MITCHELL.  Planing  machines  and  similar  machine 
tools. 

19770  SANDERSON.  Metal  sash  frames  for  windows  and  the 
like. 

19784    CHALLINER.    Motor  cars. 
19827    CERASOLI.    Gas  producers. 

The  air  inlets  and  gas  outlets  are  aranged  diagonally 
of  one  another,  so  that  the  air  blast  is  directed  from  the 
inlets  in  an  oblique  direction  through  the  main  mass  of 


fuel.  The  inlets  and  outlets  are  so  controlled  by  linked 
valves  that  the  top  air  and  bottom  gas  passages  are  open 
simultaneously  while  the  others  are  closed,  and  conversely. 

19953  MYCOCK.  Apparatus  for  guiding  or  guiding  and  dis- 
tending textile  piece  goods  in  bleaching,  printing, 
drying,  and  like  operations. 

20074  HART  (Anroehte).  Permutation  and  like  locks  and 
fastenings. 

20102  LAKE  (Firm  Kustner  Freres).  Machines  for  wrapping 
goods. 

20135  HARPER.  Means  or  apparatus  for  galvanising  sheets 
of  iron  or  steel. 

20342  WYLD.  Combined  automatic  beer-saving  apparatus 
and  filter. 

20347  CRAGO  &  KOLBUS.  Automatic  feeding  attachment 
for  bookbinders'  rounding  and  backing  machines. 

20508  MACLEOD-CAREY.  Means  for  anchoring  and  securing 
fiat-bottomed  rails  in  the  permanent  way  of  railways 
and  tramways. 

The  chair  is  formed  from  a  rolled  or  pressed  plate  of 
iron  or  steel,  comprising  a  bridge  portion  adapted  to  afford 
the  necessary  elastic  support  to  the  rail.  An  anchor 
portion  is  adapted  to  secure  the  chair  to  the  roadway, 
and  means  are  provided  upon  the  bridge  portion  to  secure 
the  rail  flange  to  the  chair. 

20516  WEBB  &  UNDERHILL.  Disinfecting  apparatus  for 
use  with  a  flushing  cistern. 

20554  FRICKER.  Apparatus  adapted  for  indicating  or  auto- 
matically controlling  or  varying  the  flow  of  electric 
current. 
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20314    DIXON.    Electric  capstans. 

Aii  araiigeinent  of  worm  gearing  and  clutch,  by  which 
the  head  of  the  capstan  can  be  made  to  run  at  variable 
speeds  in  unison  with  the  variable  speeds  given  to  the 


motor  in  one  direction  at  one  time,  and  by  which  the  motion 
of  the  capstans  can  lie  started  at  will.  The  clutching  device 
can  be  operated  either  by  foot,  as  at  A,  or  by  fn  electro 
magnet  B. 

20598    WALL.    Fluid-pressure  engines  particularly  applicable 

for  use  on  motor  vehicles. 
20682    YATES.  Tramcars. 

20691    THOMSON.    Adjustable  extension  bracket  or  window 
fitting. 

20706    FERO  k  BENDER.    Engines  actuated  by  mixed  steam 

and  hot  air. 
20738    EL  CO  ATE.  "Can  opener. 

20872    FORD  &  SUDWORTH.    Connection  of  electric  or  other 
wires. 

21005    MARR.    Method  of  and  apparatus  for  cutting  up  or 

dividing  cloth  and  other  fabrics. 
21045    CAROLAN  (General  Electric  Co.).  Single-phase  dynamo 

electric  machines. 

The  invention  relates  to  a  single-phase  rotary  converter. 
The  rotor  is  connected  to  the  collector  rings  A  (by  means 
of  which  alternating  current  is  supplied  to  it),  and  is  pro- 
vided with  a  commutator  B,  by  means  of  which  converted 


direct  current  is  supplied  to  the  load.  The  stationary  field 
C  is  distributed  and  supplied  with  direct  current  through 
a  resistance  in  series.  Equipotential  points  of  the  field 
winding  are  short  circuited.  The  armature  reaction  is 
thereby  neutralised  and  the  sparking  greatly  reduced. 

21369    FORGROYE  MACHINERY  CO.  LTD.,  and  GROVER. 

Labelling  and  wrapping  machine. 
21373    D1TTMAR.    Tables   or  surfaces  for    facilitating  the 

removal  therefrom  of  coins,  playing  cards,  or  other 

small  articles. 


21362    THOMSON.    Working  of  switch  points  of  railways. 

On  operating  the  handle  A  circular  motion  is  trans- 
mitted to  the  wheels  B,  and  from  thence  to  the  pull  rod  C 
of  the  points.  Also  when  the  switch  blades  are  run  through 
trailing  ways  by  the  flanged  wheels  of  a  train  or  vehicle 


and  changed  to  another  set  position,  the  motion  thus  given 
to  the  switch  blades  and  conveyed  through  the  point  rod  to 
thelever  C  reverses  the  switch  mechanism,  and  the  springs 
D  retain  the  points  in  their  changed  position. 

21401    THOMSON.       Method     of    effecting  communication 
between  telephone  exchanges  and  apparatus  therefor. 
21422    NUNNS.    Electrical  switches. 

The  switch  consists  of  a  contact  bar  A  pivoted  on  a  suit- 
able base,  and  so  constructed  and  arranged  as  to  engage 
or  disengage  with  the  contact  makers  through  pressure 
exerted  on  a  spring  plunger  or  button  B.    Pivoted  in  the 
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spring  plunger  or  button  is  a  spring-controlled  rod  which 
engages  with  one  or  the  other  of  two  insulated  rollers 
carried  by  the  contact  bar  A  and  moves  the  latter  to  its 
operative  or  inoperative  position  as  required. 

21600  BALL.  Music  stools  and  such  like,  and  appliances  to 
and  for  the  same. 

21637  SIDNEY  HERBERT  BATH  &  ROTARY  PHOTO- 
GRAPHIC CO.  LTD.    Stereoscopes  and  the  like. 

21647    ROWBOTHAM  &  RICHARD   ROWBOTHAM  LTD. 

Loose  ash  guards  or  tidies  for  domestic  fireplaces. 

21695  ASHBY  &  BROOKS.  Clips  for  attaching  luggage 
carriers  to  the  front  of  cycles. 

21705  TAYLOR.  Means  or  devices  for  casing  and  protecting 
jars,  bottles,  and  other  like  vessels. 

21767    BLOXAM  (Sachsische  Kunstweberei  Claviez  Akt.-Ges.). 

Process  for  manufacturing  double  plush  of  any  kind 
and  other  double  fabrics. 

21792    OLIVER.    Compound  vehicle  wheels. 

21988  IMRAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Bruniug). 
Manufacture  of  silk-like  threads. 

22043  GRICE  &  GEORGE  ANDERSON  &  CO.  LTD.  Auto- 
matic sawing,  moulding,  and  dressing  of  stone, 
marble,  granite,  and  the  like. 

22084    SIMPSON.  Shirts. 

22176    A  MANS.    Automatic  threading  of  beads. 
22218    PAGE  (Page).    Brake  mechanism  for  two-wheeled  horse- 
drawn  vehicles  and  the  like. 
22242    ALLIOTT  &  PATON.    Ironing  machines. 
22292    MILLER.    Kitchen  ranges. 

22371    CROOK.    Dogs  for  horizontal  log-sawing  machines. 

22381  PARKIN  &  WILLIAMS.  Process  for  rendering  cellu- 
loid or  nitric  cellulose  compounds  non-inflammable. 

22386  BRADFORD,  GOTTHARDT,  &  SMITH.  Advertising 
and  optical  effect  producing  apparatus. 

22399  JAMES.  Manufacture  of  suspender  attachments  for 
curtains,  valances,  and  other  drapery. 

22440  THOMPSON  &  THOMPSON.  Convertible  couch  and 
bedstead. 
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22408    ANDREW    BARCLAY.    SONS.    &  CO.    LTD.,  and 
TURNER.    Valve  gear  for  winding  and  like  engines. 
The  bell-crank  lever  A  is  operated  from  the  reversing 
quadrant,  and  lias  on  its  arm  a  toe  piece  C  engaging  with 
a  swing  lever  B  acting  on  the  valve  spindle,  the  toe  piece 


and  swing  lever  being  so  constructed  that  they  clear  each 
other  smartly  at  the  termination  of  the  opening  movement 
and  allow  tlie  valve  to  rapidly  close. 
22504    HELE-SHAW.    Starting,   stopping,  speed-controlling, 
and  reversing  gear. 
The  indention  is  an  improvement  of  the  type  described  in 
Patent   No.  28145a,   1902.       The   object  of  the  present 
invention  is  to  dispense  with  the  springs  and  triggers  as 


described  in  above  patent,  and  to  so  construct  the  gear  that 
it  may  be  operated  by  a  single-forked  lever  and  operating 
lever,  the  latter  being  automatically  adopted  to  take  up 
the  gear. 

22518    LEWIS.    Motor  vehicles,  locomotives,  and  the  like. 

To  obtain  a  variable-speed  gear  the  forward  and  rear 
axles  are   respectively   fitted  with  bevel   gear  drives  of 


22465    KNIGHTS,  DRAKE,   «fe  STANTON.    Manufacture  of 

concrete  slabs,  blocks,  and  the  like. 
22526    COYMAT.    Flexible  or  spring  wheels. 
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The  spring  wheel  comprises  a  flexible  tread  separated  from 
an  inner  rim  by  spiral  and  S  springs.  Lateral  movement 
of  the  tread  is  prevented  by  spring-mounted  screw  rods 
passing  into  the  ends  of  the  spokes. 

22543    CAVE  BROWNE  CAVE.       Rims  for  the  wheels  of 
vehicles. 

To  facilitate  the  fixing  and  removal  of  pneumatic,  etc., 
tyres  to  wheels  the  lip  or  edge  of  the  rim,  for  retaining 
the  tyre  in  position,  is  formed  with  a  removable  portion 
that  is  furnished  with  inclined  or  bevelled  ends  that  engage 
with  or  dovetail  into  the  adjacent  ends  of  the  remaining 
portion  of  the  rim;  the  removable  portion  of  the  rim  is 
secured  to  the  wheel  by  bolts. 

22546    McPHAIL.  Apparatus  for  superheating  or  drying  steam. 

Laterally-arranged  superheaters  are  situated  in  a  com- 
bustion chamber  at  the  back  end  of  the  steam  generator. 
Means  are  provided  for  deflecting  the  furnace  gases  and 
causing  them  to  be  directed  amongst  the  superheated  tubes, 
and  tlras  increase  the  temperature  of  the  steam  passing 
through. 

2254'J    HADDAN  (Fouilloy).  Means  for  attaching  non-slipping 
or  protective  covers  to  pneumatic;  tyres. 
A  collar  is  adapted  to  fit  around  a  wheel  spoke,  and 
consists  of  a  layer  of  resilient  material  A,  such  as  leather, 
and  a  curved  superposed  layer  of  non-extensible  material, 


differing  ratio.  Clutches  are  used  so  that  when  one  gear  is 
being  used  the  other  is  out  of  use.  The  rear  and  forward 
axles  arc  connected  by  coupling  rods. 


such  as  metal  or  metallic  fabric,  said  collar  carrying  hooks 
B  adapted  to  be  engaged  by  the  non-slipping  cover  C  to 
hold  the  latter  on  the  tyre. 
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22559    McPHAIL.    Vacuum  pumps. 

A  second  vacuum  pump  is  used  as  an  auxiliary  to  the 
principal  pump,  the  second  pump  being  connected  by  its 
inlet  to  the  outlet  of  the  first  pump,  and  by  working  con- 
jointly with  it  seals  it  from  the  influence  of  the  atmospheric 
pressure  and  continuously  removes  the  water  from  it,  as 


well  as  any  air  or  gases  liberated  from  vapours  formed 
in  the  evaporating  vessel  or  vessels,  which  air  or  gases  are 
passed  with  the  vapour  of  the  liquid  evaporated  in  the 
evaporating  vesel  or  vessels  to  which  the  pumps  are 
attached. 


22576 


ISAAC  STOREY  &  SONS  LTD.,  and  SCOTT-KING. 
Mechanism  or  gear  for  facilitating  the  application 
of  automatic  expansion  apparatus  or  trip  ciit-off  gear 
to  reversing  engines. 


1 

— i — 

r 

The  *'  Proell  "  automatic  expansion  apparatus  is  applied 
to  reversing  engines,  and  such  apparatus  is  worked  by 
means  of  a  single  eccentric,  Ihe  latter  acting  on  the  link 
mechanism,  so  that  the  gear  is  controlled  automatically  in 
the  direction  the  engine  is  running,  as  determined  by  the 
reversing  gear. 

22588    CARLISLE  &  HARBORD.  Pistons. 

A  divided  elastic  ring  is  made,  the  division  being  pro- 
tected or  closed  by  a  projection  in  the  top  edge  of  the  ring; 


a  number  of  annular  recesses  are  provided  to  receive  spring 
pockets  being  formed  to  receive  the  coil.  The  spring  used 
is  of  the  type  described  in  prior  Patent  No.  809,  1902. 


22596  LINE  &  MARRIOTT.  Wire  and  other  brushes  for 
cleaning  boiler  tubes  and  for  similar  purposes. 
The  shaft  for  the  brush  is  made  of  metal  tube,  the 
surface  of  which  is  drilled  with  holes  pitched  at  equal 
distances  in  a  double  spiral  or  thread  round  the  tube,  so 
that  the  holes  of  each  spiral  come  opposite  each  other. 
Through  these  holes  groups  or  bundles  of  wire  are  passed. 
The  bundles  of  brushes  are  held  in  position  by  a  central  pin. 

22600    PASLEY.    Ironing  machines. 

22614  EHMANN.  Atmospheric  gas  burner,  particularly  appli- 
cable for  the  gassing  of  textile  yarns  and  threads. 

22618  HOLDS  WORTH.  Machine  for  filling  collapsible  tubes 
or  other  receptacles. 

22630    PROKOFIEW.*  Automatic  weighing  machines. 

22644    BROWNE  &  MARTINEAU.    Motor  road  vehicles. 


Ihe  engine  and  gear  box  are  constructed  that  they  form 
one  self-contained  element  which  is  attached  to  the  frame  of 
the  vehicle  at  three  points  at  least,  two  of  which  form 
longitudinal  pivots. 

22645  BROWNE 
engines. 

Two  cylinders  are  aranged  oppositely,  a  cam  shaft  for 
operating  the  exhaust  valves  being  arranged  diagonally 
across  the  engine,  and  receiving  its  motion  from  the  crank 


&    MARTINEAU.  Internal-combustion 


shaft  by  means  of  worm  gearing,  and  imparting  motion  to 
the  valves  by  means  of  cams  operating  through  rocking 
levers. 

22744    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  switches. 


The  improvement  refers  to  swftches  working  under  oil, 
a  set  of  three  contacts  being  provided  for  each  phase,  A,  B, 
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and  C,  and  co-operating  therewith  are  three  movable 
bridging  contacts  1)  which  engage  respectively  with  B  C  or 
A  B.  The  contact  is  thrown  in  by  a  lateral  and  upward 
movement,  which  is  effected  by  a  handle  operating-  cranks 
and  links,  a  compact  structure  and  an  effective  operation 
thereby  being  obtained. 

22662  PICKERING.  Construction  of  wheels  for  road  vehicles 
22676    WEYANT.    Apparatus  for  weighing,  measuring,  and 

distributing  cereals,  tea,  screws,   rivets,  and  other 

finely-divided  or  free-flowing  products  and  materials. 
22688    ZOHRAB.    Manufacture  of  steel  and  the  smelting  and 

reduction  of  iron  or  other  ores  and  metals. 
22700    PEASE  &  N011M.VNBY  IRON  WORKS   CO.  LTD. 

Machine  or  apparatus  for  the  manufacture  of  bri- 

oi.ettes  and  the  like  articles  moulded  by  pressure. 
22709    ILLINGWORTTI,    INGHAM,     &     CO.    LTD.,  and 

INGHAM.    Adjustable  school  scats. 
22734    W ATKINS.    Coin-freed  delivery  apparatus. 
22739    WILLS  &  LEYLAND  and  BIRMINGHAM  RUBBER 

CO.  LTD.    Driving-  apron. 

22746    KNEEN.    Switch  rails  for  tramways  and  the  like. 

At  the  bottom  of  the  groove,  in  which  a  movable  tongue 
is  situated,  inclined  apertures  are  formed,  so  that  as  the 
tongue  moves  over  from  one  side  to  another  auy  sediment 


in  the  slot  is  forced  out  through  the  apertures  into 
receptacles  or  boxes  at  the  sides,  which  may  be  fitted  with 
lids  to  permit  periodical  removal. 

22754    ALTHOFF.    Lasts  for  boots  and  shoes. 
22785    SELLARS.    Oil  cans  and  the  like. 

22820    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (Geueral 
Electric  Co.).       Variable-speed  windings  for  alter- 
nating-current motors. 
The  motor  is  provided  with  two  windings,  one  of  the 
ordinary  three-phase  type,  and  the  other  a  two-phase  wind- 
ing connected  for  three-phase  operation.  With  this  arrange- 
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ment  it  is  possible  to  reduce  the  number  of  slots  required 
for  a  variable-speed  three-phase  motor  with  certain  speed 
ratios,  the  cost  and  difficulty  of  insulating  the  armature  coil 
being  thereby  diminished. 

22822  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Alternating-current  electric  motors. 
The  improvement  consists  therein  that  a  synchronous  motor 
starts  with  a  high  torque,  although  constructed  with  polar 
field  structures,  which  poles,  as  it  is  well  known,  tend  to 
lock  in  position  at  starting.  This  high  torque  is  accom- 
plished by  that  the  field  poles  are  constructed  with  different 
pitch  to  those  produced  by  the  armature  winding,  in  which 
case  the  field  winding  acts  as  a  short-circuited  polyphase 


winding.  The  motor  is  started  with  the  two  produced  phases 
A  of  the  field  in  independent  short  circuit,  whereafter  the 


resistances  B  or  C  are  cut  out  and  the  motor  is  pulled  into 
synchronism  by  excitation  of  the  field. 

22829  HORSFALL.  Apparatus  for  ascertaining  errors  in 
the  alignment  or  level  of  shafting  and  for  like 
purposes. 

22837    SMITH.    Toe-clips  of  cycle  pedals. 

22842    WHITLEY.    Drill  chucks. 

22865    SHANLY.    Sanitary  bathing  machine. 

22877    BRAMPTON.    Clips  for  rim  brakes. 

22935    RUSSELL.    Lamps  for  motor  cars  and  the  like. 

22981    DEWRANCE.    Pressure  gauges. 

On  the  side  of  the  sector,  opposite  to  that  on  which  the 
Bourdon  tube  is  connected,  a  weight  is  provided  to  counter- 


poise the  connecting  rod,  Bourdou  tube,  and  water  contained 
therein,  whereby  the  tendency  of  the  unbalanced  parts  to 
displace  the  pointer  is  avoided. 

23069  HOWARD.       Receptacles  for  containing  bank  notes, 

bills  of  exchange,  or  other  like  documents. 

23070  BAMBER.    Centrifugal  separators. 
23236    GRIFFITH.  Thimbles. 

23539    DYER.    Clamp  for  use  in  soldering. 

23599    GTINTZ  &  STRUDEL     Apparatus  for  use  in  connection 

with  looms  for  rendering  cops  compact  and  uniformly 

moist. 

23615    BRl'AN.    Button  fastenings. 

23637  BROOKS  &  HOLT.  Under  supporting  framings  of  the 
seats  of  motor  cycles,  motor  cars,  and  other  road 
vehicles. 

23644    FINCH.    Machinery  for  stretching  and  setting  leather. 
23802    LEWIS.    Anaesthetical  or  inhaling  masks  or  the  like. 
23859    STOREY.    Fusible  link  applicable  for  certain  forms  of 

automatic  fire-extinguishing  sprinklers  for  fireproof 

doors  and  for  other  similar  purposes. 
24045    NEWTON    (Farbenfabriken  vorm.   F.  Bayer   &  Co.). 

Manufacture  and  production  of  new  azo  dyestuffs. 
24063    WORKMAN.       Holders  for  brushes  for  cleaning  the 

interiors  of  casks  arouud  the  bung  holes. 
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23201    CHAMBERS.    Third-rail  insulators  of  electrical  rail- 
ways. 

The  tripod,  which  supports  the  insulator  carying  the 
third  rail,  is  supported  on  coiled  springs,  so  that  the  position 
of  the  insulators  is  maintained  on  the  vertical  movement 


of  the  sleepers  caused  by  a  passing  train  and  th<J  loosening 
of  the  ballast  under  the  sleeper  is  avoided,  thereby  obviatino- 
a  blow  or  strain  on  the  insulator. 

23653    DOTJGILL  &  TANGYE.    Friction  driving  mechanism 
for  road  locomotives  and  motor  road  vehicles. 
The  back  wheels  are  suspended   on  springs,  the  said 
springs  being  attached  to  the  car  by  longer  links  than 


hitherto  used.  Advantage  is  taken  of  the  propulsive  force 
of  the  back  wheels  to  improve  the  gripping  force  of  the 
inetion  disc  drive. 

23843    MATHER  &  PLATT  LD.,  and  CHORLTON.  Internal- 
combustion  engines. 

The  cylinder  is  provided  with  ports,  which,  when  the 
piston  is  in  the  position  shown,  are  simultaneously  opened 
the  two  ends  of  the  cylinder  are  thus  placed  in  com- 


24445 

24480 

24522 

24626 
25062 
25089 


munication,  which  allows  the  products  of  combustion  from 
the  preceding  explosion  to  mix  with  the  fresh  charge  of 
combustible  gas  and  air. 

WITTER.    Process  for  obtaining  and  utilising-  tin  from 
tin  slags. 

WINDHOFF.       Coolers   for   motors    of  motor  road 
vehicles. 

KNIGHT.       Apparatus   for  heading  and  suspending 

curtains  and  hangino-s. 
SANKEY.    Enamelling~metallic  surfaces. 
RICHARDS.    Stair-rod  eyes  and  stair  rods. 
AYRES   &  KANARENS.       Tables   with  folding  or 
collapsible  supports. 


24704    DOWNS.       Variable-speed    gear     for  self-propelbd 
vehicles,  applicable  also  for  other  purposes. 


To  vary  the  speed  the  pins  or  studs  on  the  connecting  rod 
ends  are  shifted  up  or  down  the  slot  in  the  crank  or  link 
arm,  thereby  varying  the  throw. 

24979  MERRYWEATHER. 
fuel. 


Apparatus  for  burning  liquid 


The  adaptation  of  a  liquid  fuel  burner  to  a  fire-engine 
boiler  is  described.    For   the  purpose  of  deflecting  and 


properly  distributing  the  liquid  fuel,  fire-brick  or  metal 
segments  are  used,  as  shown  clearly  in  the  plan  view.  A 
special  form  of  burner  is  also  described. 

25195    PERRY.    Marine  governor  or  regulating  apparatus  for 
steam  engines  and  the  like. 

The  regulating  mechanism  comprises  a  cylinder  fitted  with 
a  piston,  the  rod  of  which  actuates  a  valve  or  levers  directly 
or  indirectly  controlling  the  main  steam  supply,  the  piston 


being  fitted  with  automatic  valve  gear  actuated  by  steam 
admitted  or  .cut  off  by  means  of  a  valve  operated  by  a 
governor  connected  with  the  main  engine. 
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25164  STOREY.  Belts  or  bands  employed  in  conveying  coal 
and  other  minerals  and  substances. 

23191  MAGINI.  Application  of  a  coherer  to  any  electric  trans- 
mission by  means  of  conductors  for  any  distance,  for 
telegraphic,  telephonic,  signalling,  bell,  or  other 
systems. 

25402    BERLINER.    Record  discs  for  gramophones  and  similar 

sound-reproducing  machines. 
254  06    HEWITT.    Method  of  amplifying  variations  of  energy 

in  electric  circuits. 
25448    EWING.    Jointing  of  stoneware  and  other  pipes. 
25506    LAKE  (Oehler).    Manufacture  of  sulphur  dyes. 
25757    POYNDER.    Stapling  or  wire-stitching  machines. 
26100    WILSON.    Means  for  the  removal  of  deposited  soot, 

dust,  ashes,  and  the  like  from  furnaces. 
26259    VICKERY.    Means  for  suspending  or  retaining  pocket 

or  other  knives. 
27109    LINDFORS  &  BORRELL.  Saw-set. 
27120    CLARKE.    Die  for  use  in  the  manufacture  of  tiles  and 

the  like. 

27203    HEY  MAN.    Safety  and   fastening  device  for  wooden 

boxes  and  the  like. 
27697    VIVIAN.    Partially  rotating  valves  for  fluid-pressure 

engines. 

Relates  to  improvements  in  the  valve  described  in  Patent 
No.  19041  of  1901.  By  the  present  arrangement  the  valve  is 
practically  inverted  and  the  valve  seating  formed  in  the 
detachable  case  or  casing,  so  that  when  the  valve  or  seating 


becomes  worn  a  new  valve  or  a  new  seating  or  both  can  be 
readily  substituted.  In  the  new  arrangement  the  pressure 
fluid  inlet  is  formed  in  the  cylinder  body,  and  the  exhaust 
in  the  combined  seating  and  cover. 

28383    MUHLENFELD.    Sliding  guide  for  curtains. 
28527    FRASER.    Grinding  mill. 

28745    MILLS     (Williams    Typewriter     Co.).  Typewriting 
machines. 

28764    LEGRAND.       Machines  for   removing    the  seed  and 
capsules  from  flax  stalks. 


1905. 

190  EDWARDS.  Roll  holder  or  film  package  and  adapter  for 
use  in  connection  with  photographic  cameras. 

566  BARRIERE.  Gas  generators  for  gas  motors.  [Date 
applied  for  under  International  Convention,  January 
13th,  1904.] 

The  pressure  of  gas  in  the  exhaust  chamber  of  the  motor 
is  utilised  after  each  explosion  for  acting  upon  a  part 
controlling  the  regulation  of  the  introduction  of  steam 
into  the  gas  generator. 

846    GILBERT.    Intermittent  gas  lighting. 
996    RUSSO  &  GRIFFIN.    Rotary  engines. 
1112    KEIGHLEY   IRON  WORKS   SOCIETY   LTD.,  and 

LUND.    Wringing  and  mangling  machines. 
1247    MAXWELL.    Conduits  for  the  protection  of  electrical 
conductors. 

1267    BRUNLER  &  KETTLER.    Engines  actuated  by  mixed 

steam  and  carbonic  acid  gas. 
1322    HO  WORTH  (Healy).    Tyre  covers. 

1377    WENDLER.       Suspension  devices   for  the  halves  of 
rotating  doors. 

1380    W ATKINS,  BOLSTER,  &  GOODSELL.  Telephone 

systems. 

1826    LACEY.    Harness-operating  mechanism  for  looms. 
2177    ELSE.    Syphon  tops  for  bottles  for  containing  aerated 

wafer  and  the  like. 
2256    KNIGHT.    Quick  hitching-  and  suspending  devices  for 

harnessing-  the  horses  of  fire  brigades,  ambulances, 

and  the  like. 


860    ORME.    Trolley  heads  for  overhead  system  of  electrical 
traction. 

When  the  pressure  of  the  trolley  pulley  against  the  over- 
head wire  is  relieved  side  wings  or  guides  are  automatically 
forced  upwards,  and  at  the  same  time  their  outer  ends  are 


moved  apart  in  opposite  directions  so  as  to  leave  a  wide 
gateway  for  catching  the  trolley  wire,  but  which,  when  the 
trolley  pulley  is  pressed  against  the  trolley  wire,  are  auto- 
matically withdrawn  and  stowed  away. 

1342    MAXWELL.    Metal-turning  and  boring  lathes. 


The  lathe  bed  has  bearing  surfaces  or  grooves  arranged 
at  different  levels,  and  the  sliding  tool  rest  is  provided  with 
an  outrigger  arm  extending  across  the  lathe  and  supported 
by  a  second  bearing  at  the  back  side  of  the  lathe  saddle. 

1975  BENDER.  Process  for  bringing  about  smokeless  com- 
bustion in  connection  with  furnaces  by  the  intro- 
duction of  liquid  fuel. 

Smokeless  combustion  is  effected  by  the  introduction  of 
liquid  fuel  by  conduction  of  liquid  fuel  by  conducting  the 


iff 


gasified  (liquid)  fuel  into  the  reduction  zone — namely,  the 
solid  fuel — with  the  exclusion  of  air,  whereby  a  readily- 
inflammable  mixture  with  the  gases  of  that  zone  is  formed. 

2261a  VAN  ALLEN.  Machines  for  making  paper,  paste- 
board, tin  foil,  and  like  bags  or  packets.  [Date 
applied  for  under  Patents  Rule  9,  February  4th, 
1905.] 
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2022    VICKEES,    SONS,  &    MAXIM    LTD.,   and  HALL. 
Electric  accumulators  or  secondary  batteries. 

The  removable  cells  of  a  secondary  battery  are  provided 
with  sockets  A  for  the  testing  apparatus,  which  sockets  are 
so  constructed  and  arranged  that  there  is  an'  absence  of  any 


connection  between  them  and  the  enclosing  case  of  the 
battery  cells,  so  that  the  cells  can  be  removed  without 
difficulty. 

2461    BUSER  &  REISER.    "  Combination  "  garments. 
2548    MITCHELL.    Steam  boilers. 


The  boiler  comprises  an  upper  and  a  lower  series  of  fire 
tubes  divided  by  a  central  baffle,  in  which  water-circulation 
openings  are  formed. 

2561    TRIPPETT.    Collars  and  hanging  appliances  for  coats 

and  the  like  wearing  apparel. 
2686    EVER  ED  &  CO.  LTD.,  and  EVERED.    Pulley  curtain 

rod  brackets. 

2944    DE  FARIA.    Rectifiers  for  alternating  electric  currents. 

[Date  applied  for  under  International  Convention, 

February  20th,  1904.] 
3369    LAFFITTE.  Inking  mechanism  for  stencilling  apparatus. 

[Date  applied  for  under  International  Convention, 

February  18th,  1904.] 
3891    HUNT.    Mixing  machines. 

3909  DILLEY  &  DILLEY.  Pulling-over  machines  for  use 
in  the  manufacture  of  boots  and  shoes. 

3929  FICHEFET.  Facing  of  banks,  batters,  slopes,  and  the 
like. 

1055    NE\YTON    (Farbonfabiiken   vorm.    F.  Bayer   &  Co.). 

Manufacture  and  production  of  a  new  pharmaceutical 
compound. 


3366    HERRICK.    Non-slipping  devices  for    vehicle  wheels. 

[Date  applied  for  under  International  Convention, 
July  13th,  1904.] 

A  number  of  prongs  are  disposed  radially  close  to  one 
side  of  the  wheel,  and  these  may  be  simultaneously  pro- 


jected or  withdrawn  relatively  to  the  periphery  of  the  wheel 
by  a  series  of  levers,  the  free  ends  of  which  are  operated  by 
the  sliding  movement  of  a  conical  sleeve  on  the  axle  of  the 
wheel. 

4173  EDGAR  ALLEN  &  CO.  LTD.  (Hyde).  Means  for 
adapting  American  standard  automatic  couplings  for 
use  with  central  buffer  pin  and  link  couplings. 

The  American  standard  automatic  coupling  is  adapted 
for  use  with  central  buffer  pin  and  open-link  couplings.  A 


hinged  curved  plate  is  used  in  which  the  vertical  coupling 
pin  is  mounted,  the  curved  plate  being  attached  to  the 
smaller  horn  of  the  automatic  coupling. 

4352  LIEBENTHAL,     BIEBER,      &  INHALATORIEN 

G.  m.  b  .  H.  SYSTEM  DR.  HERYNG.  Conversion 
into  gas  or  vapours  and  the  distillation  of  difficultly 
volatile  and  other  liquids. 

4353  NIEDENFUHR.  Process  of  manufacturing  nitric  acid. 
4603    WILSON.    Elastic-fluid  turbines. 

The  fixed  and  rotor  blades  have  reversed  lips  on  their 
opposite  edges,  the  rotating  blades  are  set  parallel,  or 
nearly  so,  and  the  stationary  guide  blades  are  inclined  thereto 
at  an  angle  of  4ui  deg.  The  blades  are  fixed  by  hot 
shrinkage. 

4690    BAYLISS,  JONES  &BATLISS  LTD.,  and  BAYLISS. 

Manufacture  of    "  twin  "  bolts. 
4773    HICKLER.    Bilge  blocks. 
5110    GRIFFITHS.    Stockless  and  other  anchors. 

The  invention  has  for  its  object  to  obviate  the  effect  of 
the  twisting  of  cables  on  the  anchor,  so  that  if  such  twisting 
takes  place  the  hold  upon  the  bottom  is  not  strained,  this 
beino-  effected  by  a  swivel  link  and  shackle  on  the  anchor 
shank. 
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4789    DOUGLAS.       Keversible  and    feathering  screw  pro- 
pellers. 

Each  blade  of  the  propeller  is  made  with  a  flat  base  from 
which  a  crank  pin  projects,  the  pin  being  mounted  in  a 
slot  to  allow  of  a  slight  radial  movement.    Each  crank  pin 


is  suitably  attached  to* and  operated  by  a  rod,  which  is 
caused  to  move  longitudinally  close  beside  the  propeller 
shaft  by  a  sleeve  movable  upon  the  propeller  shaft  by  a 
hand-operated  lever. 

5369  DAVIS  &  HA  SKINS.  Electric  motor  meters  and  other 
measuring  instruments,  more  especially  designed  for 
reducing  the  effects  of  friction  in  such  instruments. 
[Date  applied  for  under  International  Convention, 
March  15th,  1904.] 

5375    DEUTSCHE       WAFEN-UND- MUNITIONS  FA- 
BEIKEN.    Ball  bearings.    [Date  applied  for  under 
International  Convention,  February  20th,  1905.] 
The  ball  bearing  is  made  with  spring  boxes  intermedial e 
the  balls.    These  balls  have  abutment  plates  and  projections 


telescopically  engaging  each  other  in  such  a  way  that  they 
can  slide  relatively  to  one  another,  but  cannot  shift  or 
turn  in  the  bearing,  and  the  spring  action  is  limited. 

6197  GARDNER  &  GARDNER.  Feeding  of  pulverised  liquid 
fuel  or  carburetted  air  to  the  cylinders  of  internal- 
combustion  engines. 


The  fuel  is  drawn  into  a  main  air  passage  through  the 
valva  A,  and  the  opening  of  same  is  regulated  by  a  piston 


on  the  stem  of  the  valve  A.  The  piston  on  one  side  is 
subjected  to  the  entering  air  pressure,  and  on  the  other  to 
atmospheric  pressure. 

5577    GEYERMAN.    Telephone  calls. 

5930  PAMPE.  Process  for  separating  bye-products  of 
alcoholic  fermentation  from  mash  or  wort. 

5987    TRAXLER.    Veneer-cutting  machines. 

6006    RA1TENBURY.    Method  of  roof  glazing. 

6035  CRAWFORD  &  BRITTAIN.  Cutting  or  punching  button 
or  stud  holes. 

6048    BARGAMIN.    Cut-off  attachment  for  gas  stoves. 

6075  BOUCHAUD-PRACEIQ.  Process  and  apparatus  for 
taking  up,  collecting,  aspirating,  drying,  cooling, 
fixing,  and  recuperating  the  vapours  of  volatile 
solvents  diluted  in  air.  [Date  applied  for  under 
International  Convention,  March  26th,  1904.] 

6101  KONIGSTEIN.  Pocket  cases  or  containers  for  perish- 
able, delicate,  or  easily  destructible  articles. 

6565    KUHNEN  &  SPADER.    Chair,  convertible  into  a  raft. 

6640    BUSCH  &  ROOSEN.    Electricity  meters. 

6610a  BUSCH  &  ROOSEN.  Electricity  meters.  [Date 
a  plied  for  under  Patents  Rule  9,  March  29th,  1905. J 

A  magnetic  shunt  A  is  added  to  the  main  magnetic  circuit, 
this  being  at  times  excited  separately  and  namely  in  series 
or  parallel  with  the  main  excitation  B.  A  coil  C,  acting  as 
a  motor,  is  situated  in  both  fields,  and  the  differential  action 


is  such,  that  when  the  supply  is  cut  off,  viz.,  when  the 
current  is  zero,  the  effects  of  both  fields  are  equal  and  are  of 
opposite  directions,  so  that  no  residual  field  is  existing  and 
the  motor  steps  at  once. 

6739    MICHEL'S  COMPOSITE  SLEEPERS  LTD.  (Michel). 

Composite  railway  sleepers. 
6767    MAJOR.    Roofing  tiles. 
7159    EHRLICH.    Telephone  apparatus. 

7429  GABOR.  Music  rests  and  automatic  or  pneumatic  leaf 
turners. 

7435  POTTER.  Adjustable  clip  suitable  for  displaying  goods 
on  cards  or  otherwise. 

7498  EMANUEL  JENSEN  &  H.  SCHUMACHER 
AKTIESELSKAB.  Air-insulated  telephone  and  tele- 
graph cables.  [Date  applied  for  under  International 
Convention,  April  9th,  1904.] 

7505    DODGE.    Linotype  machines. 

7830  LANCER.  Proces  for  producing  blood  albumin  pre- 
parations. 

7982  GLA.S.  Manufacture  of  soluble  milk  powder.  [Date 
applied  for  under  International  Convention,  May  17th, 
1904.] 

8068  WILKINSON  &  WILKINSON.  Flexible  pads  appli- 
cable to  the  heels  of  boots  and  shoes. 

8268  COX.  Initial  reading  indicator  for  surveyors'  instru- 
ments. [Date  applied  for  under  International  Con- 
vention, April  18th,  1904.] 

8288    RHOULT.    Method  of  sewing  shoe  soles  to  uppers. 

8300  WHEATLEY  (E.  C.  Moore  &  Son  Co.).  Bibs  and 
aprons. 

8312    WILSON.    Appliances  for  spraying  or  damping  cloth 

materials,  yarns,  fibrous  materials,  and  the  like. 
8521    BOULT  (Rosenthal  &  Rosenthal).    Apparatus  for  use 

in  the  manufacture  of  briquettes. 
8342    BARRUS.       Apparatus  for  measuring   the  force  of 

draught  in  chimney  stacks  and  the  like. 
8715    DOWNING.       Mechanism  for  placing  explosive  fog 

signals    in    position    and    removing    same  when 

exploded. 

8750  SCHIODT,  HEIN,  &  MOLLER-HOLST.  Apparatus 
for  the  extraction  of  dust  from  carpets  and  other 
articles. 

8977    EVANS.    Inking  rollers  of  printing  machines. 
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8112    FARKAS  &  KIEFER.    Driving  mechanism  for  motor 
tars.    [Date  applied  for   under  International  Con- 
vention,  September  21st,  1901.] 
The  object  is  to  provide  a  certain  amount  of  elasticity 
or  play  between  the  road  wheels  and  the  driving  gear,  so 
as  to  allow  ot  a  slight  lateral  relative  play  between  the  parts 


without  affecting  the  working  of  the  driving  gear.  This 
lateral  play  can  be  provided  by  either  the  engaging  gears 
of  the  differential  gear  or  between  the  engaging  parts  of  the 
clutches  connecting  the  shaft  to  the  wheel  hub. 

8615    JOKES,   MACMILLAN,    &    NEYBERGH.  Electric 
switches.    [Date  applied  for  under  International  Con- 
vention, January  12th,  1905.] 
The  improvement  relates  to  a  protective  or  gas-tight 
switch  enclosed  in  a  case.    The  hinged  door  A  can  only  be 
opened  when  the  piece  B  leaves  it  free,  this  taking  place 
only  when  the  spindle  C,  to  which  B  is  secured,  is  pulled  to 
the  '  off  '  position  of  the  circuit.    During  the  time  the  dool- 
ie open  a  bolt  actuated  by  a  spring  engages  in  a  slot  B,  and 


a  lever  D  holds  the  spindle  in  a  fixed  position.  In  this 
manner  the  circuit  cannot  be  closed  before  the  door  has  been 
pressed  down,  and  the  projection  E  has  put  the  lever  D  out 
of  engagement  with  the  spindle;  and  until  the  bolt  locking 
the  piece  B  has  been  intentionally  pressed  down  so  as  to 
allow  that  piece  to  lock  the  door  and  move  the  spindle. 

9070    WITTKOWSKY.    Process  for  uniting  pieces  of  wood, 

especially  veneers. 
9238    IVES    &    GREGOEY.       Door    opening   and  closing 

aparatus. 

9329  HJOETH.  Centrally-operated  lubricators.  [Date 
applied  for  under  International  Convention,  October 
7th,  1904.] 

In  lubricators  with  a  revolving  cylinder  provided  with 
cavities  controllable  by  means  of  screws  and  drip  apertures 
or  drip  pipes  located  obliquely  and  inclined  in  the  casing 
surrounding  the  cylinder,  a  cover  being  arranged  in  the 
front  of  the  apertures  and  covering  the  chamber  formed. 

9439  EOMNEY.  Fireproof  casings  and  covers  for  electric 
conductors. 

9142  GRUNEWALD.  Apparatus  for  facilitating  the  starting 
and  stopping  of  reversible  compound  engines.  [Date 
applied  for  under  International  Convention,  May  5th, 
1904.] 

9631  PITT.  Means  for  preventing  the  shaking  or  rattling 
of  window  sashes. 

9764  MENIZE.  Means  for  connecting  knobs  and  handles  to 
spindles.  [Date  applied  for  under  International  Con- 
vention, May  9th,  1904.] 


9880    MANNESMANN.    Feeding  apparatus  for  rolling  mills 

with  step-by-step  action. 
10033    WILKINS.    Coseys  or  jackets  applicable  for  use  with 

teapots  and  other  receptacles. 
10967    MACAUEA.    Treating  ot  patients  by  static,  galvanic, 

or  like  electrical  currents. 
10112    GENERAL  CONTRACTS  CO.  LTD.,  and  SALAMON. 

Insulating  base  for  electric  switches,  plugs,  pushes, 

and  the  like. 

10187    BOUSFIELD   (Firm  Julius   Pintsch).    Electric  coup- 
lings. 

The  invention  relates  to  the  couplings  of  railway  and  other 
cars,  and  consists  of  two  similar  single-pole  coupling 
members  having  bayonet  clutches,  and  composing  together 
a  water  and  air-tight  chamber.    When  the  coupling  parts 


engage  a  contact  piece  A  is  depressed  ;  the  flexible  diaphragm 
B  allowing  a  downward  movement  of  the  iuuer  mechanism, 
whereby  the  arms  C  turn  and  close  the  circuit  by  making 
contact  with  the  projections  D. 

10570  BRAY.    Fittings  for  inverted  incandescent  gas  lighting. 

10729  HINES.    Calculating  or  computing  apparatus. 

10745  BOSSART.    Thread  guides   for  textile  machinery. 

11077  PFLANZ.    Preparation  of  photographic  printing  papers 
or  surfaces. 

11408  STEIN.    Collapsible  baby  carriages  and  other  vehicles. 

11495  BAINES.    Construction  of  tubular  boilers. 

The  boiler  is  constructed  with  a  central  vertical  chamber 
which  forms  a  large  open  firebox  extending  from  the  fire- 
bars to  above  the  topmost  fire  tube,  and  then  extends  in  a 


conical  dome  with  a  central  fuel-feeding  tube  for  dispensing 
with  the  usual  firebox  crown  plate  and  stays  and  allowing 
sufficient  space  for  accessibility  to  the  inner  ends  of  the 
horizontal  fire  tubes. 

11505  JONSSON  &  JANSON.  Automatic  selling  and  deliver- 
ing aparatus. 

11591  VIVIAN.  Lubricating  fluid-pressure  engines,  especially 
applicable  to  those  having  partially  rotating  valves. 

11773  SIMMS  &  BOSCH.  Magneto-electric  ignition  apparatus 
for  petrol  engines  and  the  like. 


A   form  of  current  collector  is  described  for  use  with 
I  the  usual  movable  armature,  consisting  of  a  spring  actuated 

connecting  piece  for  conveying  the  current  from  the  movable 
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to  t he  stationary  conductor  and  making  contact  by  means  of 
a  knitc!  edge.  This  device  prevents  the  breaking  of  the 
circuit  often  occasioned  by  an  accumulation  of  lubricant 
around  the  binding  screws  as  ordinarily  used.  Two  modifi- 
cations are  shown. 

11887    WOODYATT.    Necktie  fasteners  or  holders. 
12005    COMMICHAU.    Crushing  mills. 
12177    PHILIPP.    Hydraulic  presses, 

In  presses  having  a  membrane  between  the  metal  or  other 
substance  being  pressed,  and  the  pressure  fluid,  such  as  are 
used  for  dentistry  purposes;  a  shoulder  is  provided  on  which 
the  edge  of  the  membrane  rests,  and  a  ring  consisting  of 
several  parts  and  extending  beyond  the  edge  of  the  shoulder 
within  the  cover  is  also  provided. 


12194    GEBRUDER  KNAKE  A.-G.       Grand  piano. 

applied  for  under  international  Convention, 
24th,  1904.] 

1227,")    MURPHY.    Sewing   machine  attachments. 
12279    HALL.    Engines  worked  by  motive  fluid,  such  ; 
suitable  for  driving  pumps. 

A  special  construction  of  the  impulse  and  distributing 
valves  of  a  steam  pump  is  described.  The  valve  A  distri- 
butes steam  to  the  working  cylinder,  while  the  impulse  valve 


[Dale 
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is  steam , 


12395 
12822 
12848 


13226 


13239 


13250 


13352 


B,  located  in  a  separate  chamber,  controls  the  passage  of 
steam  to  the  distributing  valve  A.  The  impulse  valve  is 
actuated  by  the  usual  tappets. 

BINNS.    Candle-sticks  or  holders. 
PETER.    Electric  door-locking  device. 
BURNS,    WATERSTON,    WATERSTON,  WATER- 
STON,   &  WATERSTON.    Temporary  binders  for 
ledger  leaves  and  other  documents. 
ELLIS.       Method  of  adjusting  wide-front  belts  for 

personal  wear. 
DUCELLIER.       Acetylene  gas  lamps  or  generators. 
[Date  applied  for  under  International  Convention, 
February  11th,  1905.] 
TAPPE.    Process  and  means  for  rendering  boots  and 

shoes  water  tight. 
GASMOTOREN-FABRIK  DEUTZ.  Method  of  working 
turbines  operated  by  the  combustion  of  gases.  [Date 
applied  for  under  International  Convention,  July  2nd, 
1904.] 

A  compressed  intermediate,  sach  as  steam,  and  compressed 
explosive  mixture,  are  alternately  admitted  to  a  combustion 
chamber  with  Laval  discharge  nozzle,  the  explosive  mixture 
being  ignited,  and  this  causing  the  steam  to  be  driven  out 
under  a  correspondingly  high  pressure,  such  that  the  velocity 
of  issue  of  the  cooler  but  more  highly  compressed  steam  is 
rendered  more  or  less  equal  to  that  of  the  following  hotter 
but  less  partly  expanded  combustion  gases. 


11026  TODD.  Automatic  extinguishing  devices  for  oil,  spirit, 
or  like  lamps. 

14029  LA  ROCHE.    Attachments  applicable  to  horse  shoes  to 

prevent  slipping. 

14030  NICOL.    Drill  attachment. 

The  invention  consists  of  a  drill  attachment,  comprising 
a  body  carrying  any  number  of  cutters  and  furnished  with 
an  internal  spring-controlled  clutch-like  device  for  enabling 
the  attachment  to  be  readily  applied  to  or  detached  from 
the  drill,  so  that  after  the  drill  has  finished  the  hole  the 
attachment  can  be  used  for  facing,  etc. 

1  t036    BESANT  &  DONALDSON.    Mouth  props. 

14105    BENTZ.    Sieving  apparatus  for  crushing  mills. 

1  1376    GOLDAMMER.       Clamps  designed  for  machines  for 

stretching  woven  fabrics. 
14424    TITTLEBACH.    Safety  valves. 
14474    PARKS  &  WESTLAKE.    Lamp  shade  frames. 
14563    KEENEY.    Treatment  and  utilisation  of  sea  grass  in 

the    manufacture   of  chairs  and    other   articles  of 

furniture. 

14687    LANGHANS.    Manufacture  of  incandescing  media  for 

lighting  purposes. 
11-772    A  SPIN  WALL.  Projectiles. 

14880  SCHLUTER,  RAUSCHE,  &  GEUSEN.  Method  ol  and 
means  for  protecting  the  interior  of  buildings  and 
objects  against  fire  and  for  extinguishing  fire.  [Date 
applied  for  under  International  Convention,  November 
7th,  1904.] 

11891.    S(  'HERRER.    Fire  escapes. 

15053    MARTIN  &  HOVEY.  Fliers. 

15175  NEWTON  (Henry  R.  Worthington  Co.).  Centrifugal 
and  similar  pumps. 

A  plurality  of  impellers  are  provided  to  operate  in 
multiple,  and  are  enclosed  in  the  same  casing  and  have  a 
common  suction  and  delivery,  thus  providing  a  small  com- 
pact pump  in  which  the  required  delivery  may  be  secured 


with  impellers  of  small  diameters,  so  that  the  latter  can 
be  run  at  a  very  high  rate  of  speed,  the  pump  being  intended 
for  use  with  the  impellers  directly  connected  to  a  steam 
turbine  or  other  high-speed  motor. 


15311 


16172 


MANN.  Process  for  the  manufacture  of  butter  sub- 
stitutes, such  as  margarine,  and  the  like.  [Date 
applied  for  under  International  Convention,  November 
30th,  191)4.] 

REMFRY.    Toy  hoops. 


Complete  Specifications  open  to  Public  Inspection  befoke 
Acceptance,  under  the  Patents  Act,  1901. 

1905. 

8729  HALLADAY.    Carpet  sweepers. 

11581  SPEARS.    Machine  for  pressing  concrete  bricks. 

12301  PAGE.    Cans  or  the  like  and  method  of  opening  them. 

1  1277  BEAUFILS.    Portable  and  other  structures. 

15897  MEURISSE.    Steam  boiler. 

16542  WESTINGHOUSE.    Elastic-fluid  turbines. 

16613  EARHART  &  EARHART.    Nut  locks. 

16642  KROEBER.    Motor  road  and  other  high-speed  vehicles. 

16711  ELTEN.    Method  of  power  generation. 

16778  BAUERLE.    Devices  for  lubricating  the  spindles  in 

spinning  and  twisting  machines  and  the  like. 

16S42  KANNING.  Wrenches. 

16905  LAPEYRADE.    Electric  alternating-current  machines. 

16926  BREDENBERG.    Embossing  and  similar  presses. 

17028  PLANCHE.    Envelopes  and  like  postal  wrappers. 
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ELECTRIC  POWER   IN   IRON  AND  STEEL 

WORKS. 

A  few  years  ago;  at  their  works  at  Rotherham,  the  Park- 
gate  Iron  and  Steel  Company  put  down  an  electric  power 
installation  consisting  of  two  200  kw.  A'ertical  compound 
steam  engines,  driving  S-pole  compound-wound  generators. 


to  drive  the  dynamo,  and  the  other  for  operating  the 
blast-furnace  blowers.  In  the  event  of  the  latter  engine 
breaking  down,  the  former  can  he  coupled  to  the  blower, 
in  which  case  the  dynamo  is,  of  course,  not  used.  This 
plant  is  to  be  doubled  shortly. 

Altogether,  distributed  throughout  the  Parkgats  works, 
there  are  motors  of  1,200  horse  power,  and  as  may  be 


Fig.  1.-32.3  K.W.  GENERATOR  COUPLED  TO  GAS  ENGINE. 


Fig.  2.— BILLET  SHEARS,  DRIVEN  BY  RAILWAY  TYPE  MOTOR. 


A  new  engine  house  has  recently  been  added,  and  this  con- 
tains a  325  kw.  220 — 210  volt  compound-wound  generator, 
coupled  direct  to  a  500  horse  power  blast-furnace  horizontal 
gas  engine,  running  at  a  speed  of  80  revolutions  per 
minute.    There  are  two  of  these  engines,  one  being  used 


imagined  there  are  many  interesting  examples  of  electric 
driving  to  be  met  with  in  such  an  installation.  Among 
those  which  may  be  mentioned  is  that  of  a  slab-lifting 
machine,  which  is  tilted  with  two  motors,  one  of  15  horse 
power  for  hoisting,  and  one  of  5  horse  power  for  traversing. 
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These  motors,  together  wit li  the  greater  part  of  the 
generating  and  other  electrical  plant  throughout  the 
different  departments,  are  of  British  Westinghouse  manu- 
facture. The  machine  mentioned  has  a  similar  type 
motor  for  operating  the  roller  gear  on  the  floor.  The 
control  apparatus  consists  of  three  commutator-type  con- 
trollers and  the  necessary  switch  gear  and  fuses.  These 
controllers  were  specially  designed  for  crane  or  similar 
service;  the  contact  fingers  are  provided  with  renewable 
tips,  and  the  contacts  themselves  can  be  easily  replaced. 
There  is  a  motor-driven  billet  shears,  and  a  5  horse  power 
motor  operates  the  bell  gear  on  top  of  the  blast  furnaces. 
This  motor  automatically  lowers  and  raises  the  bell  of  the 
blast  furnaces  when  they  are  being  filled. 

There  is  also  an  interesting  example  of  a  motor  being 
applied  to  two  distinct  purposes.  It  is  a  30  horse  power  rail- 
way type  motor,  and  drives  either  on  to  a  stone  breaker  by 
belt  through  the  wall,  or  alternatively  direct  through 
gearing  and  a  clutch  on  to  a  hoist.  The  stone  breaker  is 
used  for  breaking  up  the  slag  from  the  furnaces,  and  the 
hoist  for  raising  the  proceeds  in  tubs  and  tipping  them 
into  the  railway  wagons  in  which  they  are  conveyed  from 
the  works. 


Fig.  3.— Automatic^  Blast  Furnace  Bell  Gear,  driven  by ^5  H.P.  motor 

Some  time  ago  the  Parkgate  Company  installed  a 
brick-making  plant,  with  a  view  to  utilising  a  good  quality 
•of  clay  discovered  in  excavating  for  extensions;  this  plant 
is  driven  by  two  30  horse  power  shunt-wound  (open) 
multipolar  Westinghouse  motors,  one  operating  the  pug 
mill  and  the  other  the  brick  press  and  hauling  gear. 

The  installation  includes  two  geared  air  compressors  of 
the  "  Sentinel "  type,  one  working  at  a  pressure  of  80  lb. 
per  square  inch,  and  the  other  at  1601b.  Each  is  driven 
by  a  50  horse  power  motor.  One  of  these  compressors  is 
employed  for  general  service  throughout  the  works,  such 
as  the  operation  of  pneumatic  tools,  raising  of  furnace 
doors,  and  hoisting ;  the  other  is  used  primarily  for  start- 
ing the  500  horse  power  gas  engines,  but  in  emergency 
it  can  be  coupled  to  the  general  air  service. 

We  have  already  briefly  mentioned  the  new  generating 
set.  A  few  details  of  the  construction  may  be  added. 
The  engine  type  of  generator,  suitable  for  direct  coupling, 
and  embodying  several  improvements  in  design,  is  installed. 
The  field-magnet  frame  is  divided  vertically,  and  thus 
every  facility  is  given  for  the  immediate  inspection  and 
removal  of  armature  or  field  coils,  without  the  necessity 
of  rem  ovine  the  outer  bearing  or  dismantling  the  engine. 


The  armature  core  is  built  Up  on  a  cast-iron  spider,  which 
is  extended  so  as  to  serve  as  the  construction  basis  for 
the  commutator.  This  spider  is  pressed  and  keyed  upon 
the  engine  shaft,  so  that  the  armature  and  the  commutator 
form  one  rigid  self-contained  part,  which  may  be  drawn 
off  the  shaft  at  will,  without  interfering  with  the  permanent 
arrangement  of  the  commutator  and  the  armature  wind- 
ings. The  latter  are  insulated  bars  of  drawn  copper, 
bent  into  exact  shape  on  formers,  and  they  are  held  in 
the  core  slots  by  means  of  hard  fibre  wedges,  which  can 
be  easily  pressed  out  should  it  be  necessary  to  remove 
the  coil. 

The  new  dynamo  is  controlled  from  the  main  switch- 
beard,  which  is  located  in  the  original  power  station,  and 
for  this  new  gas-driven  set  four  panels  have  had  to  be 
added,  one  for  the  machine  itself  and  three  for  additional 
feeders.  The  feeder  cables  are  carried  to  the  various 
points  of  application  for  power  and  lighting.  The  panels 
are  of  2  in.  marble  slabs,  with  beveled  edges,  and  they 
are  fixed  by  brass  screws  to  a  wrought-iron  framework 
built  up  of  angle  iron,  and  the  feeder  panels  are  equipped 
with  carbon  break-circuit  breakers  and  knife-edge  switches. 

Motors  operating  in  iron  and  steel  works  frequently 
are  subjected  to  trying  conditions,  such  as  rough  usage, 
dirt,  and  frequent  heavy  overloading.  These  things  not- 
withstanding, the  Parkgate  installation  is  satisfactorily 
reducing  expenses  and  giving  greater  convenience. 


THE  AVERY  PATENT  COMBINATION  WEIGH- 
BRIDGE. 

The  increasing  interest  in  motor  cars  and  the  Commission 
which  lias  been  appointed  to  consider  the  past  working 
of  the  Acts,  and  what  recommendations  are  proposed  for 
further  legislation,,  will  no  doubt  bring  many  points  pro- 
minently to  the  front.  The  Acts  distinctly  require  the  weight 
of  each  axle  to  be  taken  with  and  without  the  superimposed 
weight.  This  cannot  possibly  be  arrived  at  with  the  ordinary 
weighbridge,  but  Messrs.  W.  and  T.  Avery  Limited, 
Birmingham,  have  designed  a  patent  combination  weigh- 
bridge, which  is  so  constructed  and  arranged  that  when 
a  car  is  upon  the  weighbridge  the  load  can  be  immediately 
ascertained  upon  either  the  one  or  the  other  of  the  axles, 
or  upon  the  two  combined. 

By  the  courtesy  of  Messrs.  Avery  we  are  enabled  to 
give  our  readers  a  drawing  and  description  of  a  com- 
bined weighbridge,  built  by  them  for  one  of  the  Chinese 
Railways,  the  .principle  of  the  machine  being  the  same  as 
those  for  weighing  motor  vehicles. 

The  weighbridge  will  weigh  and  record  single  loads  up 
to  30  tons  and  500  piculs  upon  either  weighbridge,  or  a 
combined  load  of  60  tons  and  1,000  picids  upon  both  weigh- 
bridges. The  platforms  are  18  ft.  long  each,  and  the  rails 
are  of  4  ft.  8J  in.  gauge.  The  arrangement  consists  of 
two  railway  weighbridges  having  platforms  each  ,18  ft. 
long.  The  weighbridges,  which  are  placed  in  line  with  a 
space  of  2  ft.  between  the  platforms,  making  the  centres 
of  the  weighbridges  20  ft.  apart,  are  of  Avery's  improved 
three-lever  type,  which  allows  the  platform  to  swing  in 
the  direction  of  the  traffic,  and  thus  prevents  undue  shock 
to  the  knife  edges,  and  avoids  all  torsional  stress,  which 
is  frequently  the  source  of  trouble  in  the  diagonal  lever 
type.  The  outer  ends  of  the  transferring  levers  are  con- 
nected to  the  steelyard  by  means  of  whippletree  levers, 
and  the  recording  mechanism  is  placed  exaotly  central 
between  the  two  weighbridges. 

The  weighbridges  are  so  designed  that  by  one  movement 
of  a  hand  lever,  pivoted  in  the  front  of  the  recording 
mechanism,  one  weighbridge  can  be  used  for  weighing 
short  trucks  of  a  maximum  load  of  30  tons,  or  500  piculs  ; 
by  a  second  movement  of  the  same  hand  lever,  the  other 
weighbridge  can  be  used  to  weigh  short  trucks  up  to  30 
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tons,  or  500  piculs;  and  by  a  third  movement  of  the 
hand  lever  both  weighbridges  ean  be  used  in  eonjunetioir 
to  weigh  long  bogie  trucks  up  to  a  niaxiniuni  capacity  of 
(10  tons,  or  1,000  piculs. 

By  a  recently-protected  improvement  in  Avery's  patent 
combination  arrangements,  means  are  provided  whereby 
either  of  the  weighbridges,  when  in  use,  can  be  readily 
and  separately  balanced  at  the  steelyard  in  order  to  com- 
pensate for  any  accumulation  of  dirt  or  snow  upon  the 
weighing  platforms,  without  the  necessity  of  getting  down 
to  the  under  levers. 

The  platforms  measure  18  ft.  by  6  ft.  2\ in.  each,  and 
consist  of  steel  plates  5/.g  in.  thick,  having  a  chequered 
pattern  upon  their  upper  surface  to  form  a  foothold  for 
horses,  etc.  The  plates  are  accurately  machined  and 
additionally  strengthened,  and  jointed  together  by  means 
of  T  irons  riveted  to  the  underside.  Hails  of  vignoles 
section  are  securely  bolted  to  the  girders  and  platforms, 


are  provided  with  hardened  steel  knife  edges,  the  con- 
nection between  the  triangular  and  transferring  levers 
being  by  wrought-iron  links  having  hardened  steel  bearings. 
The  fulcrum  knife  edges  of  the  main  levers  rest  in  the 
rockers  in  the  corner  brackets,  and  the  fulcra  knife  edges 
of  the  transferring  levers  are  suspended  by  means  of 
wrought-iron  links  having  hardened  steel  bearings  from 
brackets  in  the  side  frames.  The  outer  ends  of  the  transfer 
levers  are  connected  by  means  of  the  wrought-iron  links, 
having  hardened  steel  bearing  blocks,  to  the  whippletree 
levers.  The  whippletree  levers  are  of  cast  iron  of  strong 
section,  and  have  hardened  steel  knife  edges,  and  are  con- 
nected together  by  wrought-iron  links  with  hardened  steel 
bearings,  and  are  connected  to  the  transferring  levers  at 
the  one  end,  and  at  the  other  to  the  steelyard  mechanism. 
The  rockers  are  of  cast  iron,  and  are  fitted  with  hardened 
steel  bearings,  and  the  pillar  is  of  cast  iron  of  special 
design,  and  is  provided  with  patent  compensating  balance 
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and  to  the  adjoining  end  frames  to  connect  the  two  plat-  i 
forms,  set  to  a  gauge  of  4  ft.  8|  in. 

The  frames  are  of  cast  iron  of  substantial  section,  the 
ends  being  24  in.  deep,  and  the  sides  19|  in.  deep,  and 
having  a  top  curb  8  in.  wide,  suitably  roughened,  which 
surrounds  the  platform,  giving  a  clearance  of  A  in.  The 
end  frames  have  suitable  brackets  cast  upon  them  to 
receive  the  rockers.  The  frames  are  all  provided  with 
maohined-joggled  joints,  and  are  bolted  together  with 
turned  bolts.  The  girders  are  steel  joists  14  in.  deep  and 
6  in.  wide,  57  lb.  per  foot,  and  are  capable  of  sustaining 
the  full  load  without  material  deflection,  and  have  a  short 
plate  riveted  to  the  underside  at  each  end,  which  are 
machined  after  being  riveted  to  the  girder  to  receive  the 
verges,  which  are  of  cast  iron,  fitted  with  hardened  steel 
bearing  blocks,  and  are  securely  bolted  to  the  underside 
of  the  girders. 

The  main  levers  are  of  cast  iron  of  strong  section,  and 


levers,  which  automatically  compensates  by  the  movement 
of  the  hand  lever  the  varying  weight  of  the  weighbridges 
transmitted  to  the  steelyard.  The  steelyard  is  Avery's 
patent  duplex  recording  arrangement,  by  which  a  per- 
manent record  is  obtained  upon  a  ticket  in  English  and 
Chinese  standards  for  both  gross  and  tare  loads.  This 
arrangement  is  very  simple,  and  consists  of  raised  figures 
of  hardened  steel  fixed  on  the  underside  of  the  steelyard, 
so  that  the  weight  can  be  read  off  the  steelyard,  and  at 
the  same  time  impressed  upon  a  ticket.  The  steelyard  is 
graduated  up  to  the  full  capacity  of  the  machine  in  English 
and  Chinese  standards,  viz.,  00  tons  by  7  lb.  divisions,  and 
1,000  piculs  by  5  chin  divisions. 

The  graduations  on  the  steelyard  and  poises  are  arranged 
so  that  the  English  standard  is  read  off  to  the  right  hand 
of  the  poise,  and  the  Chinese  standard  to  the  left  of  the 
poise.  A  .separate  ticket  slot  is  provided  for  each 
standard  at  either  end  of  the  poise  to  correspond  with  the 
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different  graduations.  This  arrangement  avoids  all  con- 
fusion which  ooojirs  when  both  graduations  are  placed 
upon  one  index  plate  and  the  necessary  manipulations 
required  to  accommodate  one  ticket  slot  for  both  standards, 
and  ensures  a  correct  impression  in  either  standard.  The 
approximate  total  weight  is  15  tons. 


UNIVERSITY  OF  BIRMINGHAM. 

Appointment  of  Professor  Gishert  Kapp. 

All  those  connected  in  any  way  with  the  electrical  world 
will  welcome  back  Mr.  Gisbert  Kapp  on  his  return  to 
England,  after  an  absence  of  about  ten  years.  As  far 
as  we  can  ascertain  at  the  moment  Mr.  Kapp,  who  was 
born  in  Vienna  and  educated  in  Zurich,  acquired  his 
practical  engineering  experience  with  a  British  firm, 
subsequently  representing  them  in  Egypt.  For  about 
three  years  Mr.  Kapp  acted  as  London  editor  of  Industries. 
He  took  an  active  part  in  the  early  days  of  electrical 
engineering  with  Mr.  R.  E.  Crompton,  during  which  time 
he  conceived  the  idea  of  the  resistance  of  magnetic  circuits, 
upon  which  he  based  his  well-known  paper  on  "  Dynamo 
Design"  in  1886.      After  practising  in  Westminster  as 


Professor  Gisbert  Kapp. 

consulting  engineer,  Mr.  Kapp  joined  the  firm  of  Johnson 
and  Philips,  Old  Charlton,  Kent,  where  he  was  responsible 
for  the  design  of  many  large  continuous  and  alternating 
current  machines,  amongst  which  may  be  mentioned  those 
for  St.  Pancras  Central  Station  and  the  alternators  for 
Amberley  Road  Station  of  the  Metropolitan  Electric 
Supply  Company,  etc.  In  the  latter  part  of  1894  Mr.  Kapp 
left  England  on  being  appointed  secretary  to  the  German 
Association  of  Electrical  Engineers,  and  editor  of  the 
Elektrotechnische  Zeitsehrift  in  Berlin.  He  was  also 
during  this  time  lecturer  on  the  design  of  electrical 
machinery  at  the  Technical  High  School  at  Charlotten- 
burg,  and  for  his  high  reputation  received  the  honorary 
title  of  Doctor  of  Engineering  at  Dresden  and  Karlsruhe. 
Amongst  the  writers  of  original  matter  to  electrical 


engineering  journals  Mr.  Kapp  can  claim  to  be  in  the 
front  rank.  Twenty  years  ago  he  was  a  frequent  contri- 
butor to  some  German  periodicals,  besides  the  principal 
technical  papers  in  this  country.  His  paper  on  "Modern 
Dynamos  and  their  Engines,"  for  which  he  received  the 
Telford  premium  and  medal,  was  read  before  the  Institute 
of  Civil  Engineers  in  1885.  His  paper  on  "The  Predeter- 
mination of  the  Characteristic  of  a  Dynamo,"  referred  to 
above,  was  read  before  the  Society  of  Telegraph  Engineers 
(now  the  Institution  of  Electrical  Engineers)  in  1886,  and 
one  on  "  Alternate  Current  Transformers  "  in  1888.  The 
following  year  saw  his  paper  on  "  Alternate  Current 
Machinery,"  when  he  again  received  the  Telford  premium 
and  medal. 

In  the  book  world  Mr.  Kapp  has  given  us  "  Electric 
Transmission  of  Energy,"  "Dynamos,  Alternators,  and 
Transformers,"  ••Alternating  Currents,"  and  "Electro- 
mechanical Designs,"  besides  several  other  works. 

He  is  a  member  of  the  Institution  of  Civil  Engineers 
and  of  the  Institution  of  Electrical  Engineers,  and  has 
always  aroused  the  greatest  interest  when  discussing 
papers  before  either  body.  It  is  significant  to  note  that 
directly  on  his  return  to  England  he  should  be  elected  to 
a  seat  on  the  council  of  the  latter  institution. 

The  new  duties  of  Professor  of  Electrical  Engineering 
in  the  University  of  Birmingham  commence  next  month, 
when  Mr.  Kapp  will  take  up  his  residence  in  the  Midlands. 

To  say  that  lie  is  a  busy  man  conveys  no  adequate  idea 
of  1  lis  exceptional  energies,  and  we  congratulate  the 
authorities  upon  their  wise  selection,  besides  offering  him 
Ouif  congratulations  and  pleasure  at  seeing  him  again 
amongst  us. 

SMOKE    PREVENTION  APPARATUS. 


With  reference  to  the  notice  we  gave  in  our  issue  of  July 
28th,  concerning  a  new  apparatus  invented  by  Mr.  J.  S. 
Pearson,  of  Glasgow,  we  are  now  enabled  to  quote  the  fol- 
lowing from  particulars  received  from  the  patentee  : 

Exhaustive  tests  as  to  the  value  and  efficiency  of  the 
invention  have  been  made  upon  large  Lancashire  and 
Cornish  boilers,  proving  an  increased  evaporation  of 
■S'40  lb.  of  water  per  lb.  of  dross  riddlings,  at  4s.  6d.  per 
ton  delivered — -i.e.,  with  natural  draught  and  most  care- 
ful stoking  5'26  lb.  evaporation  was  effected.  With  the 
apparatus  working  same  dross  8'GG  lb.  evaporation  was 
effected.  (Feed  water  120  deg.  Fah.  in  both  cases.  Test,  *l\ 
hours'  duration.)  There  was  no  smoke  nor  wasted  heat. 
The  principle  upon  which  the  installation  works  is  governed 
by  the  chemical  laws  of  combustion,  and  the  maximum 
heating  power  of  the  fuel  is  extracted  and  transmitted  to 
the  water  without  appreciable  loss.  It  not  only  prevents 
smoke  escaping,  but  by  burning  it  in  the  flues  transfers 
it  into  intense  heating  power,  thus  increasing  the  efficiency 
of  boilers  very  considerably. 

There  is  no  force  whatever  upon  the  fires ;  they  are 
allowed  to  take  whatever  air  through  the  bars  the  rate 
of  combustion  requires.  The  generative  power  of  the 
furnaces  may  be  regulated  to  a  nicety,  and  steam  kept  at 
steady  pressure.  Superior  fuel  gives  proportionately 
higher  results  and  percentages  of  saving  in  cost  and 
increased  efficiency. 

It  was  reported  elsewhere  that  "  No  ashes  or  clinker 
is  formed."  This  is  an  error,  and  should  read:  "The 
percentage  of  clinker  and  ash  is  exceedingly  low." 

The  apparatus  is  simple  in  construction,  and  operation 
may  be  attached  to  the  furnaces  of  any  type  of  boiler  at 
small  cost,  and  generally  without  stoppage  :  no  alteration 
to  the  furnace,  furnace  bars,  bridge  walls,  or  flues  being- 
required  beyond,  in  some  cases,  the  covering  of  a  portion 
'if  the  bars  with  fire-brick  from  the  bridge  end  forward, 
so  as  to  shorten  the  grate,  a  much  smaller  grate  area 
proving  to  be  quite  sufficient.  The  cost  of  the  apparatus 
h  from  £24  to  30  per  furnace. 
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THE  SOCIETY  OF  ENGINEERS. 


An  interesting  visit  was  made  by  the  members  of  the  Society  of 
Engineers,  on  20th  inst.,  to  the  Hampton  Sewerage  and  Sewage 
Disposal  Works,  of  which  the  following  is  a  description:  — 

The  Original  Works. 

It  is  about  seven  years  since  Hampton  completed  its  main 
drainage  works,  the  cost  of  the  whole  scheme  being  ,£61,915. 
Since  1898  sewer  extensions  have  been  necessary  owing  to  the 
development  of  the  district,  and  a  hydrolytic  tank,  on  the  system 
devised  by  Dr.  W.  Owen  Travis,  has  been  provided  at  the  outfall 
works  in  order  to  deal  with  the  crude  sewage  before  it  flows  on 
to  the  contact  beds.  The  total  cost  of  these  extensions  has  been 
about  ,£7,000. 

Owing  to  the  geographical  configuration  and  contour  of  the 
district,  and  to  the  presence  of  large  water  mains  in  the 
pi  incipal  roads,  the  district  presented  exceptional  difficulties 
with  regard  to  the  construction  of  sewers,  and  it  was  found 
necessary  to  employ  intermediate  lifts.  Ultimately  the  Shone 
system  of  collecting  and  delivering  the  sewage  was  proposed  and 
earned  out.  The  district  is  divided  into  eight  areas,  in  each 
of  which,  at  the  lowest  point,  is  an  ejector  station,  containing 
Slione's  pneumatic  ejectors  in  duplicate,  with  the  exception  oi 
one  station  which  is  not  duplicated,  being  required  for  lifting 
the  sewage  of  three  houses  only.  Each  of  the  ejectors  is  capable 
of  lifting  the  maximum  quantity  of  sewage  of  the  contributing 
area  to  the  disposal  works  or  to  an  intermediate  station.  The 
air  pressure  required  is  28  lb.  above  atmospheric.^^ 

The  sewers  and  ejectors  are  capable  of  receiving  and  dis- 
charging the  sewage  of  a  total  population  of  20,000.  Two  15 
nominal  horse  power  steam  air  compressors  are  provided,  each 
capable  of  dealing  with  the  sewage  of  7,500  people. 

The  sewage  on  its  arrival  at  the  disposal  works  is  delivered 
into  a  screening  chamber,  where  it  passes  through  a  i-in.  mesh 
screen,  and  from  thence  along  a  covered  channel  to  the 
hydrolytic  tank,  which  comprises :  (a)  Detritus  chambers  in 
duplicate;  (6)  sedimentary  chambers;  (e)  liquefying  chamber 
and  sludge  spaTje;  (d)  upward  filters.  The  sludge  from  the 
sludge  space  is  drawn  off  by  hydraulic  head  to  a  chamber  con- 
nected to  an  ejector,  which  lifts  and  discharges  it  on  the  land. 
After  passing  through  the  hydrolytic  tank  the  resultant  effluent 
is  conveyed  to  the  bacteria  beds.  These  beds  are  fifteen  in 
number,  built  in  terraces  of  five  each. 

The  New  Extension  Works. 

From  the  screening  chamber  the  sewage  is  conveyed  along  a 
covered  channel  into  one  of  two  detritus  tanks,  which  are  worked 
alternately.  Each  is  capable  of  holding  the  average  flow  of 
sewage  during  a  quarter  of  an  hour,  or  one-ninety-sixth  of  the 
total  daily  quantity.  When  one  tank  has  been  in  work  for  a 
fortnight  the  sewage  is  diverted  to  the  opposite  tank,  and  the 
accumulated  sludge  is  removed  from  the  full  tank  by  means  of 
a  valved  opening,  which  allows  it  to  pass  into  the  sludge  man- 
hole, and  through  it  into  the  ejector,  which  sends  it  into  the 
trenches  in  the  land. 

The  sewage  leaving  the  detritus  tanks  enters  the  centre  of 
a  transverse  channel,  which  conveys  it  into  the  sedimentary 
chambers  of  the  hydrolytic  tank,  which  consists  of  two  parts. 
The  first  portion  is  divided  into  three  compartments,  by  means 
of  light  division  walls  formed  of  flagstones.  Of  these  com- 
partments the  two  outer  are  the  sedimentary  chambers  and  the 
central  the  liquefying  chamber.  Along  the  bottom  of  the 
sedimentary  chambers  are  narrow  openings  which  lead  into  the 
liquefying  chamber,  and  form  the  only  means  of  liquid  com- 
munication between  these  chambers. 

The  whole  volume  of  sewage  enters  the  sedimentary  chambers, 
but  only  seven-eighths  leaves  them  over  the  weirs;  the  remaining 
one-eighth  (12  5  per  cent),  with  practically  all  the  depositing 
matters,  leaves  the  chambers  through  the  openings  in  the  bottom 
and  passes  into  the  liquefying  chamber.  The  floating  solids 
are  retained  for  a  period,  and  are  then  removed  through  the 
detritus  tanks.  The  capacity  of  these  chambers  is  such  that  a 
unit  volume  of  seven-eighths  of  the  sewage  takes  five  hours  to 
pass  through  them.  The  liquefying  chamber  has  a  capacity 
which  allows  a  unit  volume  of  one-eighth  of  the  sewage  to  pass 
through  it  and  over  its  weir  in  fifteen  hours.  The  greater 
length  of  time  allows  of  the  deposition  of  the  suspended  matters 
which  accumulate  in  the  sludge  space.  This  space  is  that  part 
of  the  tank  below  the  lower  margins  of  the  openings  in  the 
sedimentary  chamber;  it  forms  a  half  circle  below  the  liquefying 
chamber.  When  the  sludge  approaches  the  upper  boundary  of 
the  space  a  portion  is  removed  by  opening  one  or  more  of  th< 
valves,  and  is  thrown  by  the  ejector  into  the  trenches. 

The  sewage  flowing  over  the  weirs  of  the  first  portion  enters 
a  channel  which  leads  to  1he  second  portion  of  the  tank.  This 
consists  of  four  hydrolising  chambers  arranged  in  sequence.  The 
liquid  is  conducted  to  the  bottom  of  each  chamber  by  means  of 
nine  6  in.  stoneware  pipes,  where  it  is  delivered  below  three  arches. 


The  arches  support  the  material,  and  are  constructed  of  bricks, 
arranged  so  as  to  leave  2\  in.  openings  between  them  for  the 
passage  of  the  sewage.  The  floor  under  each  arch  is  concave, 
and  forms  with  the  arch  a  space  for  the  accumulation  of  sludge. 
Uuder  each  concave  floor  a  line  of  pipes,  having  two  valved 
openings,  is  laid,  by  means  of  which  the  deposit  is  removed. 
The  material  consists  of  broken  flint  stone,  varying  in  size  from 
3  in.  to  6  in.  The  liquid  passes  upwards  through  the  openings 
between  the  bricks  and  through  the  material  to  the  surface, 
where  it  overflows  a  wall  and  enters  the  downward  stoneware 
pipes  of  the  next  chamber.  After  this  operation  has  been 
repeated  in  the  four  chambers,  the  liquid,  having  taken  three 
hours  in  its  passage,  enters  the  effluent  channel,  which  conducts 
it  to  the  contact  beds. 

The  whole  of  the  tank  is  constructed  in  concrete, "  and  is 
covered  with  armoured  concrete.  The  tank  is  ventilated  by 
means  of  a  fan  driven  by  a  small  vertical  engine,  which  causes 
a  lessened  air  pressure  in  the  air  duct,  channels,  and  tank,  and 
withdraws  the  gases  as  they  rise  to  the  surface  of  the  liquid. 
Atmospheric  air  is  admitted  at  various  regulated  openings.  The 
chief  opening  is  placed  near  to  the  end  of  the  effluent  channel, 
which  ensures  that  the  maximum  quantity  of  air  shall  pass  over 
the  surface  of  the  liquid  after  it  has  left  the  tank.  This 
volume  is  increased  in  the  tank  by  the  air  admitted  at  the 
several  regulated  openings.  The  increased  volume  passes  over 
the  surface  of  the  liquid  in  the  tank,  and  over  that  in  the 
effluent  channel,  to  the  air  duct  and  fan.  It  passes  thence  to 
the  chimney,  where  it  is  discharged  into  the  atmosphere.  By 
these  means  the  air  in  the  tank  is  at  all  times,  practically  and 
relatively,  though  not  absolutely,  free  from  smell. 

The  following  tabular  statement  by  Mr.  J.  H.  Johnston,  M.Sc, 
F.I.C.,  chemist  and  bacteriologist  to  the  Council,  shows  the 
effectual  work  done  by  the  tank:  — 

Hampton  U.D.C.  Sewage  Works. 
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Since  the  tank  has  been  in  use  the  effect  on  the  beds  has 
been  very  marked.  Apart  from  the  differences  associated  with 
the  sludge  accumulations,  the  following  may  be  noted:  (1)  A 
continuous  and  marked  increase  in  the  capacity  of  the  primary 
beds ;  (2)  the  appearance  of  nitrates  in  the  secondary  beds 
effluent  and  of  a  green  growth  in  the  channel  leading  from  those 
beds;  (3)  the  increasing  amount  of  nitrates,  as  well  as  the 
diminishing  quantity  of  nitrites  in  the  final  effluent,  indicating 
a  higher  degree  of  purification.  The  average  daily  volume  of 
sewage  treated  at  the  present  time  is  over  240,000  gallons. 


Electric  Power  at  Glasgow  Docks. — Experiments  were 
made  at  Prince's  Dock,  Glasgow,  on  September  21st,  by  officials 
of  the  Clyde  Trust  with  a  new  electric  capstan,  the  capstan 
itself  has  been  made  at  the  Trust's  Dalmuir  works,  and  it  is 
operated  by  a  Siemens  motor,  with  power  at  250  volts  from 
the  Trust's  station  at  Prince's  Dock.  It  works  a  steel  rope,  the 
end  of  which  is  fixed,  so  that  when  the  rope  is  drawn  in  it  winds 
round  the  barrel,  leaving  no  loose  end  requiring  to  be  held  by 
the  attendant.  A  clutch  arrangement  allows  the  capstan  to  turn 
in  the  opposite  direction  and  so  run  the  rope  out.  At  the  trials 
recently  the  capstan  dealt  with  trucks,  loaded  and  unloaded, 
in  a  thoroughly  satisfactory  way.  The  object  of  the  experiments 
is  to  find  a  type  of  capstan  that  will  be  suitable  for  Clydebank 
Dock,  which,  as  is  well  known,  is  to  be  worked  entirely  by 
electricity.  As  yet  the  only  electric  cargo  handling  apparatus 
at  the  harbour  fs  one  crane  at  Prince's  Dock,  which  works  very 
successfully. 
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THE    BRITISH    MOTOR  INDUSTRY. 


The  motor  industry  in  England  is  becoming  keenly  alive 
upon  the  question  of  imports  and  exports  of  autocars. 
Ihe  following  translation  of  some  articles  which  have 
recently  appeared  in  the  French  automobile  press,  and  to 
winch  our  attention  has  been  drawn  by  Mr  J  B  Kins 
the  secretary  „f  the  "British  Empire  Motor  Trades 
Alliance  shows  that  the  foreigner  recognises  the  value 
oi  Great  Britain  as  "  the  market  "  of  the  automobile  world 
The  acknowledgment  of  this  fact  at  once  indicates  that  a 
great  development  in  our  motor  factories  is  necessary  in 
order  to  deal  with  what  should  be  our  legitimate  develop- 
ments in  this  direction.  1 

ENGLAND  IS  THE  GREAT  MARKET  OF  THE 
AUTOMOBILE  WORLD. 

Some  Figures. 

™y  day~f  millions  ot  francs  (£1,680,000)  worth  in  7  mouths. 
The  number  of   chauffeurs   has  increased  in    England  by 
26.842  in  seven  months.  J 

lTIT  £!ndu^i0n  °f  the  Blitish  iudustry  may  be  estimated  at 
about  200  millions  of  francs  (£8,000,000)  per  annum. 

There  is  nothing  so  eloquent  as  figures.  I  have  noticed 
recently  some  very  interesting  statistics  published  in  the 
Automotor  Journal  and  the  Autocar,  two  of  our  English  weekly 
contemporaries. 

The  figures  published  in  the  Automotor  Journal  are  taken 
from  the  Customs  Returns;  they  show  the  total  value  of  Great 
Britain's  purchases  from  abroad  in  seven  months  (January  to 
July,  1905).  One  is  astonished1  at  the  importance  of  these 
figures,  which  clearly  indicate  that  to-day  the  British  Isles  are 
the  great  automobile  market  of  the  world.  The  United  States, 
of  which  we  talk  much  more,  have  imported  98  cars  in  July, 
and  England  675  cars.  In  seven  months  in  1905  the  English 
Customs  have  registered  more  than  42  millions  of  francs 
(£1,680,000)  value  of  imported  automobiles. 

The  following  table,  taken  from  the  official  returns,  will  give 
a  true  idea  of  the  enormous  buying  power  of  Great  Britain : 

British  Imports  of  Motor  Cars  for  1905. 


January 
February 
March  ., 

April   

May   

June  

July   


No.  of  cars. 

362 

431 

560 

544 
..  \  728 

557 

675 


Value  in  francs. 
3,986,000 
4,899,500 
5,978,000 
5,625,000 
8,175,200 
6,484,000 
6,943,500 


3,857 

Monthly  average    555 

Daily  average   18^ 

Yearly  average    6,642 

Daily  average  in  May...  24 


42,091,200 
6,013,000 
200,400 
72,156,000 
272,500 


The  average  value  of  each  car  is  therefore  about  10,900 
francs  (£436). 

I  must  add  that  Great  Britain  has  also  imported  in  these 
seven  months  1,206  motor  cycles  valued  at  990,000  francs 
(£39,222),  giving  a  total  of  43  millions  of  francs  (£1,720,000) 
for  imported  cars  and  motor  cycles  in  seven  months. 

The  Great  Market  of  the  World. 
Great  Britain  is  therefore  absolutely  the  great  automobile 
market  of  the  world.  It  buys  almost  20  cars  daily — to  be  exact, 
slightly  over  18— and  everyday  it  spends  200,000  francs  (£8,000), 
or  a  million  francs  (£40,000)  every  five  days.  The  imports 
from  the  different  foreign  countries  are  not  shown  separately, 
but  it  is  known  that  France  has  sent  three-quarters  of  the  last 
imports,  and  consequently  for  the  French  automobile  industry 
Great  Britain  is  almost  as  important  a  market  as  France 
itself. 

The  best  interests  of  the  French  automobile  industry  arc 
served  by  taking  the  greatest  care  of  its  English  customers, 
studying  and  supplying  their  requirements. 

The  friendly  relations  now  existing  between  France  and 
England  have  brought  French  productions  into  favour  in 
England. 

Our  manufacturers  must  not  lose  the  immense  hold  thoy  have 
already  obtained  in  the  English  market;  they  must  follow  all 
its  movements  and  fluctuations,  and  have  the  most  able  and 
well-known  representatives  there,  for  this  is  of  the  utmost 
importance  in  England. 


A  market  which  buys  72  millions  of  francs  (£2,880,000)  worth 
oJ  foreign  automobiles  a  year  "is  much  more  valuable  than 
the  French  market  itself. 

Why  England  does  not  Export. 
It  is  curious  to  compare  the  foregoing  figures  with  those  of 
the  exports. 

During  seven  months  (1905)  England  exported  only  116  tars 
value  3,300,000  francs  (£132,900),  and  408  motor  cycles,  value 
33,000  francs  ( £13,603)— that  is  to  say,  notwithstanding  its 
immense  colonial  empire,  Great  Britain  simply  docs  not  exist 
from  the  export  point  of  view  as  regards  the  automobile 
industry. 

We  should  be  wrong,  however,  if  from  a  simple  comparison 
of  these  figures  we  were  to  believe  that  the  English  automobile 
industry  is  of  no  importance;  if  it  does  not  yet  exist  as  an 
exporter,  it  is  already  a  large  producer,  and  the  very  consider- 
able figures  of  the  imports  are  to  be  explained  by  the  great 
development  of  automobilism  in  England. 

Great  Britain  has  in  Use. 

The  following  table,  taken  from  the  Autocar,  enables  me  to 
show  this  striking  progress: 

No.  of  cars.  Increase. 

1904.        1905.  Cars.  Percent. 

England    15,827       26,890    11,063       69  89 

Wales    476  784    308 

Scotland    1,373        2,382    1,009 

Ireland    664        1,073    409 


647 

73-48 

6L44 


Total    18,340 


31,129 


12,789  6973 


The  number  of  motor  cycles  during  the  same  period  has  gone 
up  from  21,521  to  34,706,  an  increase  of  13,185,  and  we  must 
add  to  these  868  new  commercial  vehicles.  These  figures  are 
those  of  vehicles  officially  registered  by  the  State;  accordingly, 
it  is  easy  to  show  by  simple  comparison  what  the  English 
industry  has  produced  in  the  first  seven  months  of  1905,  the 
statistical  tables  only  going  as  far  as  the  end  of  July. 

An  Unknown   but  Formidable  Industry. 
By  adding  the  commercial  cars  to  the  pleasure  cars  we  obtain 
the  following  totals : 

1904.  1905.  Increase. 

Cars   18,340    ...    32,097    ...  13,657 

Motor  cycles    21,621    ...    34,706    ...  13,185, 


Total 


39,861 


66,703 


26,842 


Great  Britain  having  bought  during  these  seven  months 
3,857  cars  and  1,206  motor  cycles,  the  difference  gives  exactly 
the  national  production  absorbed  at  home;  by  adding  to;  it 
English  exports  and  the  re-exports,  we  find  the  total  production 
of  the  British  industry. 

The  British  automobile  industry  has  sold,  then,  in  seven 
mouths  in  Great  Britain  9,800  cars  and  11,979  motor  cycles. 
We  must,  however,  add  to  this  for  the  seven  months  the  416 
cars  and  the  408  motor  cycles  by  Great  Britain  plus  290  cars 
and  56  motor  cycles  which  were  imported  into  England  during 
this  period  and  re-exported  by  England;  as  a  matter  of  fact, 
they  show,  wrongly,  in  the  home  consumption,  in  reduction 
of  the  English  production,  seeing  that  not  being  kept  in 
England  they  are  not  included  in  the  total  number  of  vehicles 
registered. 

I  therefore  conclude  that  the  British  automobile  industry 
has  produced  in  the  first  seven  months  of  this  year  10,606  cars 
and  12,443  motor  cycles.    This  gives  an  average  production  of 

1,500  cars  and  1,778  motor  cycles  per  month,  or 
1,800       ,,       21,336        „         „  year. 

Almost  200  Millions  of  Francs  (£8,000,000)  per  Yeah. 

From  all  points  of  view  this  is  a  formidable  production  ;  it 
is  difficult  to  estimate  its  value  in  francs  without  any  exact 
information  to  work  on.  The  best  method  is  to  take  for  the 
basis,  if  one  is  able  to  obtain  the  figures,  the  average  value 
of  the  imported  vehicles,  which  should  naturally  be  in  accord- 
ance in  the  average  with  the  general  English  taste  and  price. 
We  have  seen  that  this  average  was  about  10,900  francs  (£436) 
per  car,  which  is  not  excessive.  This  will  work  out  at  196 
millions  of  francs  (£7,840,000)  for  the  car  manufacturers'  pro- 
ductions, and,  at  800  francs  (£32)  for  each  motor  cycle,  gives 
18,700,000  francs  (£748,000)  for  the  motor  cycles. 

The  total  automobile  production  of  the  United  Kingdom 
exceeds  200  millions  of  francs,  or,  in  English  money,  £8,000,000. 

I  am  certain  that  these  figures  will  create  a  sensation  in 
France,  from  the  fact  that  the  British  export  very  few  auto- 
mobiles. Because  they  use  a  great  many  at  home  we  have 
been  too  ready  to  imagine  1  hat  the  British  automobile  industry 
is  vet  in  its  infamy;  now  we  must  realise  that  the  contrary 
is  the  case. 
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A  country  possessing  66,703  automobile  vehicles,  of  which 
32,000  are  cars  (being  an  increase  of  13,657  in  the  last  seven 
months),  must  necessarily  make  an  enormous  call  on  the 
national  production. 

The  British  automobile  industry  is  well  on  the  way  to  become 
one  of  the  most  important  in  the  world,  as  the  Automobile 
Club  of  Great  Britain  and  Ireland,  with  its  2,706  members, 
is  the  largest  automobile  club  in  the  world. 

England  already  possesbes,  affiliated  to  its  Central  Auto- 
mobile Club,  24  other  clubs,  having  a  total  of  6,575  members. 

When  a  more  liberal  legislation  grants  the  unrestricted  use 
of  the  roads,  and  nothing  less  is  adequate,  Great  Britain,  by 
its  luxurious  tastes,  individuality,  and  wealth,  as  well  as  being 
the  greatest  market,  "  will  then  become  the  great  centre  of 
the  automobile  world." 

We  understand  that  the  official  statistics  give  17,107  as 
the  number  of  motor  cars  in  France.  Another  point  that 
has  been  raised  is  the  prevalent  idea  that  one  must  go  to 
France  for  good  motor  lamps.  This,  however,  is  absolutely 
erroueous,  for  there  are  entirely  British-made  lamps  equal 
if  not  superior  to  those  produced  abroad.  Mr.  King 
suggests  that  if  British  motor-car  manufacturers  and  agents 
were  to  make  a  point  of  exhibiting  and  supplying  all- 
British  lamps  with  their  cars,  it  would  result  in  a  very 
considerable  increase  of  turnover  to  the  lamp  manufacturing 
section  of  the  home  automobile  industiy.  As  an  example 
of  patriotic  action  of  this  kind,  he  points  out  that  Messrs. 
Bolls  and  Company  and  Messrs.  S.  F.  Edge  Limited  have 
placed  on  the  market  motor  lamps  which  are  entirely  of 
British  manufacture. 


THE  ELECTRICAL  EXHIBITION  AT  OLYMPIA. 


This  Exhibition,  which  is  being  held  under  the  patronage 
of  the  Institution  of  Electrical  Engineers,  promises  to  be 
the  most  successful  yet  held  in  this  country,  judging  from 
the  character  of  the  exhibits  and  the  support  given  to  it 
during  the  first  week.  The  Exhibition  was  opened  on 
Monday,  the  2oth  hist.,  by  the  Lord  Mayor  and  the  High 
Sheriffs,  and  will  remain  open  until  October  21st. 

Most  of  the  large  electrical  and  general  engineering  firms 
are  well  represented  by  complete  working  exhibits.  For 
instance,  Messrs.  Babcock  and  Wilcox  have  installed  one 
of  their  marine-type  boilers,  fitted  with  feed-water  heater 
and  mechanical  chain  grate  stoker.  This  boiler  is  used  for 
generating  the  steam  required  for  power  purposes  in  the 
Exhibition.  This  firm  also  show  a  coal-conveying  plant  in 
operation,  and  models  of  their  land-type  boiler,  fitted  with 
steam  superheater,  mechanical  chain  grate  stoker,  and 
water  softener.  The  Babcock  and  Wilcox  marine-type 
boiler  is  now  largely  used  in  electricity  works,  as  it  occupies 
less  space  for  the  power  generated  than  the  land  type,  and 
this  Exhibition  gives  an  opportunity  of  seeing  one  of  these 
boilers  under  steam,  while  closer  inspection  of  the 
individual  parts  can  be  seen  at  their  stand  at  Earl's  Court, 
where  one  of  these  boilers  is  shown  with  some  of  the  side 
castings  removed. 

During  the  run  of  the  Exhibition  a  number  of  lectures 
arranged  by  the  Institution  of  Electrical  Engineers  will  be 
given  as  follows:  September  29th.  "Wireless  Telegraphy," 
by  Mr.  W.  Duddell ;  October  3rd,  "  Development  of  the 
Use  of  Electric  Motors,"  by  Col.  R.  E.  Crompton ;  October 
6th,  "Domestic  Lighting,"  by  Mr.  J.  Swinburne;  October 
10th,  '•  Meters,"  by  Mr.  S.  Z.  de  Ferranti ;  October  13th, 
"Telegraph"  (ordinary),  by  Mr.  A.  Martin;  October  17th. 

Arc  Lighting,"  by  Mrs.  Ayrton ;  and  October  20th, 
"  Telephones,"  by  Mr.  F.  Gill. ' 

Next  week  we  shall  give  some  particulars  and  illustrations 
of  the  leading  exhibits. 


Electrical  and  Engineering  Science. — Readers  u ill  note 
from  our  advertisement  columns  that  Prof.  Jamieson,  M.Inst. 
C.E.,  etc.,  of  Kelviuside,  Glasgow,  has  resumed  his  correspond- 
ence classes  for  the  winter  session. 


WATER  GAUGES  FOR  STEAM  BOILERS. 


A\"e  take  the  following  article,  which  originally  appeared 
in  the  pages  of  Pottefey/ille  Ecoitomique  des  Mar/tines, 
from  Maclii ntnj. 

The  principal  qualities  that  a  water  glass  must  possess 
are  visibility,  ease  of  cleaning,  and  ease  of  replacement. 
Visibility  depends  to  a  great  extent  on  the  location  of  the 


Fio.  1.  Fig.  2.  Fio.  4. 


apparatus.  But  in  spite  of  the  fact  that  it  is  seldom  far 
removed  from  the  fireman,  various  devices  have  been 
resorted  to  to  increase  the  distinctness  of  the  water  line. 
The  one  most  frequently  used  is  that  of  a  red  longitudinal 
band,  which  appears  narrow  above  the  water  line  and 
broad  below  it.  There  is  danger,  however,  that  the  incor- 
poration of  a  red  band  into  the  body  of  the  glass  will 
destroy  its  homogeneity,  injure  the  uniformity  of  its 
expansion,  and  render  it  liable  to  crack.  The  red  band 
has  also  been  applied  to  the  outside  of  the  glass,  either  in 
contact  with  it  or  with  a  space  between. 

Instead  of  the  continuous  band,  one  broken  by  non- 
coloured  intervals  has  been  used,  the  effect  of  which  is 
shown  in  fig.  1  ;  an  effect  that  is  due  to  the  combination 
of  the  optical  properties  of  the  glass  and  the  water. 


Fio.  3.  Fio.  5.  Fki  0.  Fig.  7. 


Carre's  water  glass  is  covered  with  a  metallic  sh>'eld  in 
which  there  are  three  circular  openings,  the  effect  of 
which  is  that,  where  the  water  is  below  the  hole,  the  latter 
appears  as  an  ellipse  with  the  major  axis  vertical.  Where 
the  water  level  is  above  the  top  of  the  hole,  the  latter 
shows  a  full  circle,  and  where  it  cuts  through  the  hole 
the  latter  shows  a  full  circle  at  the  lower  part,  and  an 
eclipse  with  the  major  axis  vertical  at  the  upper.,  as  shown 
in  fig.  3. 

The  passages  of  the  tube  and  cocks  gradually  become 
coated  with  scale,  and  they  would  soon  be  sealed  were 
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they  not  cleaned  from  time  to  time.  That  this  may  be 
clone  with  ease,  the  Dumay  gauge  cock  has  a  hollow  handle 
with  a  cap  over  the  outer  end,  as  shown  in  hg. '  i. 

Water  glasses  should  be  arranged  so  as  to  be  quickly 
renewed  whenever  the  inner  surface,  roughened  by  the 
steam,  has  lost  any  of  its  transparency,  when  the  surface 
has  become  corroded,  or  the  tube  has  been  broken. 

It  is  essential  that  the  effects  of  broken  tubes  should 
be  minimised,  and  one  of  the  most  efficient  means  to  this 
end  is  the  use  of  a  high  grade  of  glass.  There  are  some 
qualities  of  glass  tubes  that  are  quickly  attacked  by  steam ; 
the  small  drops  of  water  that  are  condensed  in  the  upper 
portion  run  down  the  inside,  and  cut  grooves  in  the  glass, 
so  that  the  latter  is  gradually  weakened,  until  the  tube, 
no  longer  able  to  withstand  the  pressure,  bursts.  This 
can  best  be  avoided  by  replacing  the  tube  after  a  certain 
period  of  service. 

Attention  is  also  called  to  the  fact  that  water  glasses 
exposed  to  currents  of  air,  as  in  the  case  of  locomotives 
running  backward,  break  more  frequently  than  those  that 
are  always  sheltered. 


Fig.  8. 


Manufacturers  of  glass  tubes  have,  therefore,  attempted, 
by  the  use  of  special  materials  and  carefully  worked-out 
methods  of  manufacture,  which  include  the  tempering  and 
ai  iiealing  at  well-regulated  temperatures,  to  produce  a 
glass  that  will  resist  sudden  variations  of  temperature, 
the  attacks  of  steam,  and  the  effects  of  pressure.  In  this 
they  have  succeeded  so  well  that  tubes  are  on  the  market 
to-day  that  have  a  tensile  strength  of  5,000  lb.  per  square 
inch  of  section,  and  which  will  carry  with  safety  an  internal 
hydraulic  pressure  of  5,700  lb.,  or  a  steam  pressure  of 
4501b.  Such  tubes  have  a  durability  that  fully  makes 
up  for  the  high  price  charged  for  them. 

Defective  mounting  is  one  of  the  imost  prolific  causes  of 
broken  water  glasses.  When  a  new  tube  is  put  in  place 
the  packing  is  sometimes  badly  centred  or  carelessly 
adjusted,  so  that  the  glass  comes  in  contact  with  some  of 
the  metallic  parts.  The  result  is  that  an  attempt  to  stop 
a  slight  leak  by  screwing  down  the  gland,  but  which  the 
slant  of  the  glass  increases,  ends  in  a  fracture,  Sometimes 
the  packing  slips  beneath  the  tube,  thus  checking  all 
possibility  of  expansion,  and  is  a  sure  precursor  "of  break- 


ing. This  often  occurs  also  when  the  stutting-box  comes 
down  too  low,  as  in  fig.  5.  The  packing  is  then  likely  to 
get  into  the  position  shown  in  fig.  G.  in  order  to  avoid 
this  inconvenience  it  is  well  to  make  the  stufiing-box  of 
the  shape  shown  in  fig.  7.  If  necessary,  the  depth  of  this 
chamber  can  be  decreased  by  putting  a  brass  ring  in  the 
bottom. 

The  replacement  of  water  glasses  can  be  very  quickly 
effected  by  the  use  of  the  design  shown  in  fig.  8,  with 
which  the  stuffing-boxes  can  be  put  in  place  while  the 
glass  is  held  in  the  hand,  and  the  boxes  afterward  screwed 
into  place. 

The  use  of  a  connecting  pipe  or  water  oolumn  between 
the  two  points  where  steam  and  water  respectively  are 
taken  from  the  boiler  diminishes  the  amount  of  condensa- 
tion in  the  latter,  and  with  it  the  wear,  while  the  amount 
of  scale  deposited  in  or  near  the  tube  is  also  lessened. 

There  is  a  difference  of  opinion  as  to  the  use  of  a  oock 
or  a  valve  worked  with  a  screw  for  cutting  off  the  con- 
nection between  the  boiler  and  the  glass. 

The  latter  is  preferred  on  account  of  the  ease  of  mani- 
pulation, while  the  former  sometimes  sticks.  On  the 
other  hand,  the  cock  is  much  more  rapidly  closed. 


SHIPBUILDING  &  ENGINEERING  NOTES. 


Barrow-in-Furness. — The  Barrow  steel  works  are  ill  a 
better  condition,  as  regards  work  in  rjrogress  and  oil  order,  than 
has  obtained  for  several  months  past.  All  mills  are  fully 
employed  on  both  day  and  night  shifts.  As  reported  in  The 
1' radical  Engineer  of  September  15th,  the  new  bridge  to  Walney 
has  advanced  one  step  further.  All  the  particulars  available 
were  given  in  that  issue.  There  are  two  questions  in  connection 
with  the  bridge  scheme  which  are  to  be  submitted  to  arbitration. 
The  first  concerns  the  length  of  the  dolpins  and  angle  of  the 
bridge  to  the  channel,  and  the  other  relates  to  the  amount  of 
compensation  payable  to  the  Furness  Railway  Company  for  the 
destruction  of  the  receipts  on  the  present  steam  ferry,  which  was 
established  by  the  railway  company  to  replace  a  ford  which 
they  had  dredged  away  to  make  a  channel  to  the  north  entrance 
to  the  Devonshire  dock.  Sir  Benj.  Baker,  in  his  designs  for 
the  bridge,  showed  dolphins  40  ft.  long.  These  he  has  since 
increased  to  150  ft.  The  railway  company  want  them  to  be 
500  ft.  long.  On  the  30th  of  September  the  Duchess  of  Devon- 
shire will  perform  the  launching  ceremony  on  H.M.S.  Natal. 
The  engines  for  this  boat  are  completed  and  ready  for  erection 
on  board  as  soon  as  the  Natal  is  launched  and  brought  over  to 
the  engineering  side.  H.I. J. M.S.  Katori  is  being  proceeded 
with  rapidly,  and,  although  this  ship  was  only  ordered  early  in 
1904,  she  is  to  be  compfeted  in  January,  1906.  It  will  be 
remembered  that  the  ships  of  the  King  Edward  class  (a  similar 
size  to  Katori)  took  on  an  average  35  months  to  build.  It  is 
considered  probable  that  an  order  for  another  troop  ship  for 
India  will  come  to  Barrow.  The  new  ship  will  be  smaller  than 
the  Dufferin,  which  has  given  such  satisfaction  to  the  Indian 
Government.  The  Peruvian  cruiser  which  is  building  at 
Barrow  is  to  be  delivered  in  18  months,  and  work  is  being 
actively  proceeded  with.  A  repeat  order  for  a  similar  cruiser 
will,  in  all  probability,  be  given  to  the  Vickers  firm.  The 
design  of  the  new  cruisers  seems  not  to  have  been  definitely 
decided  upon  yet.  The  question  lies  in  the  choice  of  10  in.  or 
12  in.  guns  for  the  main  armament.  Russia  are  in  the  market 
for  a  whole  fleet  of  ships,  which  they  intend  to  let  to  one  firm. 
Who  that  firm  is  has  not  yet  transpired. 


The  Board  of  Education,  South  Kensiugton,  have  issued  a 
memorandum  to  the  inspectors  of  technical  institutions,  evening 
schools,  and  schools  of  art.  The  object  of  the  communication,  is 
to  assist  such  inspectors  in  discussing  with  local  employers  and 
managers  of  technical  institutions  the  improved  educational 
advantages  which  may  be  derived  by  co-operation.  Suggestions 
are  given  as  (o  the  methods  of  co-operation  that  can  be  adopted, 
such  as  the  payment  of  fees,  the  offer  of  prizes,  also  to  those 
students  who  show  success  in  their  course  of  study  an  increase 
of  wage,  etc.  There  are  several  other  considerations  dealt 
with,  as  to  time  allowed  for  attendance,  the  higher 
instruction  of  the  few,  and  supervision.  The  question 
is  undoubtedly  one  of  the  greatest  moment  with  regard  to 
industrial  progress  generally,  and  we  are  sure,  if  properly 
attacked,  the  problem  is  one  possible  of  satisfactoly  solution, 
bringing  benefit  to  both  employer  and  employe. 
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LAUNCHES  AND  TRIAL  TRIPS. 


Queen  Amelie. — On  September  16th  the  liuely-modelled 
steel  screw  steamer  Queen  Amelie,  built  by  the  Northumberland 
Shipbuilding  Company  Limited,  Howdon-on-Tyne,  to  the  order 
of  Messrs.  Thos.  L)unlop  and  Sons,  Glasgow,  left  the  Tyne  for 
her  trial  trip.  This  steamer  is  the  fifth  built  for  the  above 
company,  and  is  382  it.  long  by  48  ft.  beam  by  30  ft.  8  in.  deep, 
and  has  been  built  under  special  survey  to  the  highest  class  at 
Lloyd's,  spar  deck  rule,  with  extra  strengthening  for  special  free- 
board. She  is  fitted  with  long  poop,  long  bridge,  and  top-gallant 
forecastle,  the  accommodation,  which  is  very  ample,  being 
all  placed  in  steel  houses  on  the  bridge  deck.  The  'tween  decks 
are  lofty  and  so  arranged  that  cattle,  troops,  or  emigrants  may 
be  carried  if  necessary.  Very  special  attention  has  been  paid 
to  the  loading  and  discharging  gear,  and  a  complete  outfit  for 
the  rapid  handling  of  cargoes  has  been  arranged  for,  consisting 
of  eight  winches  by  Clarke,  Chapman,  and  Company  Limited, 
Gateshead,  a  large  number  of  cargo  derricks,  steam  steering- 
gear  by  Messrs.  Caldwell  and  Company,  Glasgow,  and  steam 
windlass  by  Messrs.  Emerson,  Walker,  and  Thompson  Bros. 
She  is,  of  course,  fitted  with  the  usual  water  ballast  arrange- 
ments for  light  passages.  She  has  been  constructed  to  a  fine 
model  with  a  view  to  rapid  speed  and  economy  in  fuel,  and  the 
machinery  has  been  supplied  by  Messrs.  the  North-Eastern 
Marine  Engineering  Company  Limited,  Wallsend,  consisting  of 
engines  with  cylinders  241  in.,  40  in.,  and  68  in.,  by  48  in.  stroke, 
three  large  boilers  13  ft.  9  in.  by  11  ft.,  180  lb.  working  pres- 
sure. The  steamer  will  carry  7,200  tons  loaded.  The  triaT'trip 
proved  in  every  way  satisfactory,  and  a  speed  of  12-J  knots  was 
easily  obtained. 

Garscube. — Messrs.  Archd.  M'Millan  and  Son  Limited, 
Dumbarton,  launched  on  September  19th  the  steel  screw  steamer 
Garscube,  which  they  have  built  to  the  order  of  Mr.  T.  M. 
M'Grindell,  Glasgow.  The  dimensions  are:  Length,  347ft.; 
breadth,  49  ft.  9  in.;  depth,  26  ft.  11  in.;  and  she  is  designed  to 
carry  a  dead  weight  of  6,100  tons.  Accommodation  is  provided 
amidships  on  top  of  bridge  for  captain,  officers,  and  engineers. 
The  machinery  is  being  supplied  by  Messrs.  John  G.  Kincaid 
and  Company,  Greenock.  The  vessel  and  machinery  have  been 
built  to  Lloyd's  highest  class,  under  the  supervision  of  Mr.  Geo. 
MacFarlane,  of  Messrs.  A.  R.  Brown,  MacFarlane,  and  Com- 
pany, Glasgow. 

Messrs.  John  Shearer  and  Sons  Limited,  Kelvinhaugh, 
launched  on  September  19th  two  handsomely-modelled  steel 
screw  coasting  steamers  for  the  Coasting  Steamships  Limited 
(Purdie,  Glen,  Millar,  and  Company,  Glasgow,  managers). 
The  dimensions  are:  130  ft.  by  22  ft.  by  10  ft.  6  in.,  and  they 
will  each  carry  about  300  to  320  tons  dead  weight.  The  steamers 
have  been  constructed  under  special  supervision  to  Lloyd's 
highest  class,  and  are  exceptionally  well  equipped  for  the  rapid 
and  efficient  handling  of  cargo,  besides  being  fitted  with  steam 
windlass  forward  and  steam  capstan  aft  for  quick  warping. 
Two  sets  of  powerful  machinery  to  develop  11  knots  speed  when 
loaded  at  sea  are  being  fitted  by  Messrs.  Bitchie,  Partick.  These 
vessels,  which  should  prove  valuable  acquisitions  to  the  coasting 
fleet  of  Messrs.  Purdie,  Glen,  Millar,  and  Company,  were  named 
Colonel  and  Commandant  respectively. 

Javelin. — There  was  launched  on  September  19th  from  the 
shipyard  of  Messrs.  John  Fullerton  and  Company,  Merksworth, 
Paisley,  a  steel  screw  steamer  of  400  tons  for  the  Glasgow  and 
Liverpool  trade  of  Messrs.  Henry  Lamont  and  Company.  The 
vessel,  which  is  classed  100  Al  at  Lloyd's,  is  built  considerably 
stronger  than  Lloyd's  requirements,  and  her  engines  of  full 
power  have  been  supplied  by  Messrs.  Ross  and  Duncan,  of 
Govan.    On  leaving  the  ways  the  steamer  was  named  Javelin. 

Riomar- — There  was  launched  from  Camperdown  Shipyard, 
Dundee  (Messrs  Gourlay  Bros,  and  Company),  on  September 
19th,  a  steel  screw  steamer  for  the  Amazon  Steam  Navigation 
Company  Limited,  London.  The  vessel  is  of  the  flush-deck 
type,  with  spar  deck  and  sun  deck  above,  and  has  been  specially 
designed  for  the  company's  passenger  service  on  the  river 
Amazon.  She  was  christened  the  Riomar,  and  her  tonnasre  is 
680.  S 

Pearlmoor. — On  September  19th  the  new  turret  steamer 
Pearlmoor,  built  to  the  order  of  Messrs.  Walter  Runcin.an  and 
Company,  was  launched  from  the  shipbuilding  yard  of  Messrs. 
Doxford  and  Sons,  Pallion,  Sunderland.  The  vessel  is  a  single 
deck  turret  steamer,  with  a  dead  weight  of  6,800  tons,  on  22  ft. 
of  water,  her  net  register  being  2,550  tons.  There  is  a  very 
large  giain  and  bunker  space  in  the  vessel,  which  has  special 
deck  accommodation.  She  carries  triple-expansion  engines,  26  in.. 
42  in.,  68  in.,  by  45  iu.,  and  boilers  16  ft.  6  in.  by  lift.  3  in., 
160  lb.  pressure. 

Matoppo. — Messrs.  Wiliam  Hamilton  and  Company  Limited. 
Port  Glasgow,  launched  on  September  18th  the  steel  screw 
steamer  Matoppo   for  the  Bucknall  Lines  Limited,  London. 


The  dimensions  of  the  vessel  are :  Length,  415  ft. ;  breadth, 
52  ft.;  depth,  31ft.,  with  a  dead- weight  carrying  capacity  of 
8,350  tons  on  Lloyd's  summer  freeboard.  The  vessel  has  been 
built  under  special  survey  to  the  highest  class  at  Lloyd's  three- 
deck  rule.  The  machinery  is  being  supplied  by  Messrs.  David 
Rowan  and  Company,  Glasgow,  and  consists  of  triple-expansion 
engines,  having  cylinders  26  in.,  44  in.,  and  73  in.,  by  48  in. 
stroke;  three  single-ended  boilers  of  200  1b.  pressure,  with 
Howden's  forced  draught  arrangement.  All  the  latest  appli- 
ances have  been  fitted  for  the  rapid  handling  of  cargo. 

City  of  Mexico. — Messrs.  the  Laxevaags  Engineering  and 
Shipbuilding  Company,  Bergen,  Norway,  launched  on  September 
14th  the  steamship  City  of  Mexico,  built  to  the  order  of  Messrs. 
Harloff  and  Boe,  shipowners,  Bergen.  The  principal  dimensions 
are:  Length  extreme,  266  ft.;  breadth,  36ft.  6  in.;  depth 
moulded,  19  ft.  The  machinery  is  also  constructed  by  the 
Laxevaags  Company,  the  cylinder  being  19  in.  by  31  in.  by  51  in. 
diameter,  by  33  in.  stroke.  The  working  pressure  is  175  1b.  per 
square  inch. 

Kintail, — Messrs.  George  Brown  and  Company,  Greenock, 
launched  on  September  20th  a  steamer  for  the  coasting  trade. 
She  has  been  built  to  the  order  of  Messrs.  Wilson  and  Finlayson, 
Glasgow,  and  her  dimensions  are  142  ft.,  by  35  ft.,  by  12  ft., 
with  a  dead-weight  carrying  capacity  of  about  450  tons.  On 
leaving  the  ways  the  vessel  was  named  Kintail.  The  machinery 
will  be  supplied  by  Messrs.  Muir  and  Houston,  Glasgow. 

Harlingen. — On  September  21st  the  handsome  steel  screw 
steamer  Harlingen.  built  by  Messrs.  Wm.  Gray  and  Company 
Limited,  of  West  Hartlepool,  to  the  order  of  Messrs.  J  and  C. 
Harrison  Limited,  of  London,  was  taken  to  sea  for  her  trial 
trip.  She  has  been  built  to  Lloyd's  highest  class.  Hor 
principal  dimensions  are:  Length  over  all,  353  ft.  6  in.;  breadth. 
49  ft.  6  in.;  and  depth,  25  ft.  2  in.  She  has  extra  long  bridge, 
poop,  and  topgallant  forecastle.  The  saloon,  state  rooms, 
captain's,  officers',  and  engineers'  rooms,  etc.,  are  fitted  up  in 
houses  on  the  bridge  deck,  and  the  crew's  berths  in  the  fore- 
castle. The  hull  is  built  with  deep  frames,  clear  holds,  cellular 
double  bottom,  and  after-peak  ballast  tank,  and  she  is  fitted 
with  all  the  requirements  of  a  first-class  cargo  steamer.  Triple- 
expansion  engines  have  been  supplied  from  the  Central  Marino 
Engine  Works  of  the  builders,  having  cylinders  251  in.,  40£in., 
and  67  in.  diameter,  with  a  piston  stroke  of  45  in.  Steam  is 
generated  in  two  large  steel  boilers  adapted  for  a  working 
pressure  of  1801b.  per  square  inch.  The  trial  gave  entire 
satisfaction  to  all  concerned,  the  average  speed  of  ship  being 
11  knots,  and  the  performance  of  the  machinery  all  that  could 
be  desired. 

Sir  John  Jackson. — On  September  23rd  the  fine  steel 
screw  steamer  Sir  John  Jackson,  built  by  the  Northumberland 
Shipbuilding  Company  Limited,  of  Howdon-on-Tyne,  for  H.  W. 
Dillon,  Esq.,  of  London,  left  the  Tyne  for  her  trial  trip.  The 
steamer  is  372  ft.  long  by  48  ft.  beam  by  30  ft.  10  in.  depth 
moulded,  and  has  been  built  under  special  survey  to  the  highest 
class  at  Lloyd's,  spar-deck  rule,  with  extra  strengthening  for 
special  freeboard.  She  is  fitted  with  long  poop,  long  bridge, 
top-gallant  forecastle,  the  accommodation,  which  is  very  ample, 
being  all  placed  in  steel  houses  on  the  bridge  deck.  The  'tween 
decks  are  lofty  and  so  arranged  that  cattle,  troops,  or  emigrants 
may  be  carried  if  necessary.  Very  special  attention  has  been 
paid  to  the  loading  and  discharging  gear,  and  a  complete  outfit 
for  the  rapid  handling  of  cargoes  has  been  arranged  for,  con- 
sisting of  seven  steam  winches  by  Messrs.  Clarke,  Chapman,  and 
Ccmpany  Limited,  Gateshead-on-Tyne,  a  large  number  of  cargo 
derricks,  steam  steering  gear  by  Messrs.  Hastie  and  Company. 
Greenock,  and  steam  windlass  by  Messrs.  Emerson,  Walker,  and 
Thompson  Bros.  She  is,  of  course,  fitted  with  the  usual  water 
ballast  arrangements  for  light  passages,  and  will  carry  about 
7,150  tons  dead  weight  loaded.  She  has  been  constructed  to  a 
fine  model  with  a  view  to  rapid  speed  and  economy  in  fuel,  and 
the  machinery  has  been  supplied  by  Messrs.  Richardson,  West 
garth,  and  Company  Limited,  Sunderland,  consisting  of  engines 
with  cylinders  25  in.,  41  in.,  and  69  in.,  by  48  in.,  and  three  large 
steel  boilers  14  ft.  by  10  ft.  9  in.,  1801b.'  pressure.  During  the 
trial  the  engines  worked  smoothly  and  satisfactorily,  a  mean 
speed  of  12  knots  being  easily  attained. 


Locomotives  for  India. — It  is  reported  that  in  face  of 
severe  home  and  foreign  competition.  Messrs.  Nasmyth,  Wilson, 
and  Company  Limited,  of  Patricroft,  Manchester,  have  secured 
important  contracts  for  several  large  passenger  locomotives  and 
ten  mixed  traffic  engines,  required  for  service  over  metre  gauge 
sections  of  the  East  Bengal  State  Railways,  as  also  for  a 
number  of  powerful  tank  locomotives  for  the  East  Indian 
Railway.  It  is  understood  that  tenders  for  these  various  tvpes 
of  locomotives  were  received  from  several  continental  builders, 
and  that  early  deliverv  was  an  important  feature  in  placing  the 
orders  with  a  British  firm. 
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QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  ''Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 

1906.  Propeller. — Will  some  reader  favour  me  with  a  formula  to 
work  out  the  area  and  number  of  blades,  the  pitch  and  the 
diameter  for  a  propeller?  L.W.L.,  150;  mid-section  area,  138 
square  feet ;  revolutions  of  engine,  125  per  minute  ;  speed  of 
vessel,  17  knots. — Venture. 

Answer. — "Seaton's  Manual  of  Marine  Engineering"  gives  the 
following  formulas  :    For  blade  area  of  propeller — 

Total  blade  area  =  K  .  / — I-H-P-  

>  revs,  per  mm. 

K  Leing  a  constant.    Diameter  of  screw, 

/ThTPT" 

y  (p  x  j*)3 

where  d  is  the  diameter  and  p  the  pitch  in  feet,  and  R  the 
revolutions  per  minute,  or 

Pitch  of  screw  =  T®-  "  j  *-H.P. 


X 


The  following  are  the  values 

for  X  and  K 

X. 

It. 

For  full  cargo  steamers   

1S.500 

16 

4  bladed. 

For  fine  lines,  single  screw  .... 

21/00 

14  5 

4  bladed. 

For  fine  linee,  twin  screw  

22,500 

10-5 

S  bladed; 

For  very  fine  lines,  single  screw 

25,000 

12 

3  bladed. 

For  very  fine  lines,  twin  screw. 

27,000 

7-9 

3  bladed. 

The  usual  number  of  blades  is  three. 

1920.  Chain  Manufacturers.— Could  you  oblige  me  with  the  names 
and  addresses  of  two  or  three  chain  makers  ;  those  makiiig  fine 
chains,  such  as  used  with  watch  guards,  but  wove  in  a  m<\sh  of  sav 
eight  loops  in  width  ?  — A.  P. 

Answer.—  The  undersigned  thinks  that  "A.  P."  will  obtain  what 
he  requires  on  application  to  Mr.  II  Griffilh?,  5,  Commercial 
Street,  Birmingham — K.  S.  P. 

1933.  —  "Perplefced"  places  1he  following  query  before  us:  A  is  a 
syndicate  who  hold  the  patent  rights  of  a  valuable  invention  ;  B  a 
firm  of  engineers  who  hold  a  license  to  manufacture  the  said 
article  from  A  ;  C  is  in  the  employ  of  B.  C  has  worked  out  a 
scheme  whereby  a  large  saving  in  first  cost  and  general  adaptability 
in  the  aforesaid  a-'ticle  has  been  obtained.  C  explained  his  im- 
proved apparatus  to  B,  who  in  turn  s°nt  full  particulars  to  A.  A 
ar.d  B  together  are  takiDg  out  a  patent,  and  C  tells  B  that  his 
name  should  appear  as  the  inventor  Is  he  right  in  requesting 
this,  and  can  he  legally  claim  a  royalty  from  A  or  B,  or  both,  in 
all  cases  where  his  invention  is  used  ? 

Answer. — If  C  alone  invented  the  improvement  without  any 
initial  hint  from  either  B  or  C — that  is,  provided  C  alone  conceived 
the  essential  idea  or  principle  of  the  improvement,  then  he  is  the 
recognised  inventor,  and  if  A  aud  B  derived  the  subject  of  their 
application  from  him,  the  patent  ultimately  granted  to  them  will 
be  invalid,  because  the  true  and  first  inventor  must  be  a  party  to 
the  application.  Others  can,  of  course,  join  him  as  joint  applicants. 
As  C's  invention  is  apparently  an  improvement  on  an  invention 
covered  by  a  patent  held  by  A,  he  could  not  work  it  without  the 
consent  of  A,  so  the  best  course  for  him  to  adopt  is  to  show  A  and 
R  the  weakness  of  their  patent,  and  advise  them  to  include  him  as 
the  inventor  and  joint  applicant  before  the  application  is  too  far 
advanced.  C  could,  if  he  so  desbed,  oppose  the  grant  of  the 
patent  to  A  and  B,  but  in  the  present  case  the  more  amicable 
solution  to  the  difficulty  above  referred  to  appears  advisable.  The 
article  on  ''True  and  Fiist  Inventor"  should  be  refeired  to,  iu 
The  Practical  Engineer,  page  171,  August  4th,  1905 

1932.  Makers  of  Machinery  for  Polishing  Pastes,  etc.— I  would 

estet-m  it  a  favour  if  any  reader  will  give  n.e  the  names  of  any 
firms  who  make  plant  for  the  manufacture  of  polishing  pastes 
and  Minilar  compositions  ;  and  also  machinery  (automatic)  for 
the  boxing  up  of  the  composition  into  the  u.-ual  circular  metal 
box. — Draughtsman. 


MISCELLANEA. 


The  prospectus  for  the  winter  session  of  the  London  County 
Council  School  of  Marine  Engineering,  High  Street,  Poplar. 
E.,  is  now  ready,  and  may  be  obtained  free  from  Mr.  R.  Blair, 
Education  Department,  Victoria  Embankment,  W.C.  The  day 
classes  are  preparatory  for  the  Board  of  Trade  Examinations 
in  Marine  Engineering  and  Navigation,  and  the  evening  classes 
include  engineering,  naval  architecture,  navigation,  science, 
and  mathematics. 

The  dispute  between  the  great  Berlin  electrical  companies  and 
their  employees  threatens  to  assume  considerable  proportions. 
In  consequence  of  the  refusal  to  return  to  work  of  a  number  of 
strikers  from  the  Upper  Spree  Cable  Works  of  the  Allgemeine 
Elektrizitaits  Gesellsehaft,  and  from  the  dynamo  works  of  the 
Siemens  and  Halske  firm,  the  two  companies  have  announced 
a  lockout  in  the  departments  affected.  The  men  claim  that  then- 
present  wages  are  insufficient,  and  they  demand  a  minimum  wage 
of  27s.  per  week  for  the  lowest  class  of  unskilled  labour. 

Railway  Club. — On  Thursday,  14th  inst.,  at  St.  Bride's 
Institute,  E.C,  a  well-attended  meeting,  was  held,  at  which 
Mr.  H.  L.  Hopwood  read  a  paper  dealing-  with  the  "  The  London 
Suburban  Services  of  the  G.N.R."  The  paper,  which  was  much 
appreciated,  was  illustrated  by  numerous  maps,  diagrams,  and 
photographs,  and  gave  an  exhaustive  and  interesting  description 
of  the  growth  of  the  suburban  traffic,  with  notes  as  to  the  train 
service,  station  accommodation,  etc.  Mr.  B.  M.  Bazley  occupied 
the  chair. 

Scottish  Railway  Amalgamation. — It  is  stated  on  reliable 
authority  that  negotiations  are  in  progress  for  the  amalgama- 
tion of  the  Great  North  of  Scotland  and  the  Highland  Railway 
Companies  The  basis  of  amalgamation  has,  in  fact,  been 
agreed  upon,  and  only  Parliamentary  sanction  is  now  required 
to  complete  the  arrangement.  Sir  David  Stewart,  chairman 
of  the  Great  North  of  Scotland  Railway  Company,  will  be 
chairman  of  the  joint  railway.  Mr.  William  Moffatt,  manager 
of  the  Great  Northern  Railway,  will  be  general  manager.  The 
head  office  will  be  in  Aberdeen,  and  the  railway  works  for  the 
joint  company  will  be  at  Inverurie,  where  new  premises  were 
erected  a  few  years  ago  by  the  Great  North  Company. 

Correction. — "Bolts"  draws  attention  to  an  error  which 
appears  in  the  second  example  given  in  the  article  entitled 
On  the  Stresses  thrown  upon  Bolts  by  the  Wrench,"  which 


8'. 


The  equation  should 


appeared  in  our  issue  of  September 
read : 

T  _  2  x  3-1416  x  6  x  f0  x_100  _ 
I  x  (6,  x  I  5) 

188496  =  Dj 
10 

The  new  copy  of  "Announcements''  of  the  Northampton 
Institute  for  the  session  1905-6,  shows  that  in  addition  to  the 
usual  day  and  evening  mechanical  and  engineering  courses,  etc., 
there  are  now  evening  courses  in  technical  chemistry.  Full 
details  of  the  syllabuses  and  equipment  are  given  in  the 
announcements. 

Ship-coaling  Appliances. — The  American  Line  have  intro- 
duced a  mechanical  appliance  for  coaling  steamers,  which 
includes  the  use  of  a  lattice-work  tower,  30  ft.  high,  fitted  with 
elevator  buckets  and  suspended  by  tackle  from  a  boom  fitted 
to  a  socket  in  the  ship's  side,  and  supported  by  guy  ropes  or 
stays.  The  bottom,  or  boot,  of  the  elevator  is  lowered  into  a 
coal  barge,  the  coal  being  fed  into  the  boot  by  the  workers 
using-  shovels.  The  chain  of  buckets  worked  by  an  8  horse 
power  electric  motor  lifts  the  coal  from  the  boot,  raises  it  to  the 
top  of  the  elevator,  and  there  tips  it  into  a  canvas  shoot  com- 
municating with  the  bunker  port  in  the  side  of  the  ship.  With 
30  buckets,  each  holding  about  36  lb.  of  coal,  the  weight  of 
the  apparatus  is  about  2  tons,  and  it  can  be  moved  and  set 
in  position  by  four  men.  Six  men  shovel  the  coal  into  the 
boot,  but  the  rate  of  working  is  dependent  upon  the  facility 
with  which  the  coal  can  be  trimmed  in  the  bunkers.  Ordinarily 
60  tons  per  hour  are  loaded  by  each  elevator,  and  as  three  or 
four  machines  are  in  use  on  each  ship,  over  2,000  tons  can  be 
loaded  in  ten  hours.  Formerly,  with  buckets  and  a  steam  winch, 
only  15  tons  were  loaded  per  hour.  In  this  connection  refer- 
ence may  be  made  to  another  portable  arrangement  for  loading 
ships  in  New  York  Harbour.  In  this  case  a  square  lattice-work 
boom,  50  ft.  h  ug,  is  set  at  a  gradient  from  the  level  of  the 
quay  to  the  deck  of  the  ship.  Along  the  top  there  runs  up 
to  the  ship  a  conveyer  band,  which  returns  on  the  underside 
of  the  boom.  This  conveyer  band,  which  is  actuated  by  a  5 
horse  power  electric  motor,  is  so  constructed  with  crossbars 
that  bags,  barrels,  boxes,  bales,  etc..  can  be  traversed  up  to  the 
deck  of  the  ship  at  the  rate  of  4.000  packages  per  hour.  The 
speed  of  traverse  can  be  varied  between  75  ft.  and  175  ft.  per 
minute.  Variants  of  such  appliances  can  be  used  for  all  loading 
movements  for  elevating,  lowering,  or  horizontal  travel. 
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THE  EVOLUTION  OF  STEEL. 

Ix  a  leader  on  the  autumnal  meetings  of  the  Iron  and  Steel 
Institute,  held  in  Sheffield  last  week,  the  Sheffield  Daily 
Telegraph  observed  that — ."considering  the  attention 
bestowed  upon  it,  ste;l  ought  to  be  reaching  something 
like  finality  in  quality,  and  yet  we  know  that  experiments 
are  constantly  bringing  hidden  mysteries  to  light."  It  is 
also  well  known  by  all  having  any  practical  acquaintance 
with  the  production  and  working  of  steel,  that  the  material 
so  named  varies'  as  greatly  in  its  properties  and  character- 
istics as  in  its  market  value.  A  like  variation  would 
undoubtedly  be  found  in  the  answers  given  by  the  members 
of  the  institute  if  asked  to  define  the  term  "  steel. " 

In  his  paper  at  the  institute  meetings  on  '•'Metallurgy 
at  Sheffield  University,"  Professor  Arnold  stated  that  "the 
main  objects  home  in  mind  in  designing  the  chief  practical 
laboratory  were  the  erection,  on  a  manufacturing  scale, 
of  plant  producing  steel  by  the  three  standard  methods 
of  manufacture,  namely,  crucible,  Bessemer  and  Siemens 
steels."  A  glance  at  another  paper  read  during  the 
meeting  will  suffice  to  show  that  we  require  a  much  more 
extensive  nomenclature  when  considering  the  selection  of 
steels  for  various  services.  Monsieur  Guillet,  in  his  paper 
on  "  Steel  for  Motor-car  Construction  in  France,"  referred 
to  pearlitic  steels  with  low  percentages  of  carbon  and 
nickel,  similar  steels  with  medium  percentages  of  such 
elements,  chromium  steels  with  high  carbon  and  low 
chromium  for  bearings,  nickel  chromium  steel  for  numerous 
parts  subjected  to  shock  and  yet  requiring  a  certain  degree 
of  hardness,  silicon  steels  for  springs  and  gearing,  and 
"a  new  steel  known  as  N.Y.,  the  composition  of  which 
had  not  been  published." 

The  same  author  also  contributed  a  paper  on  the  "  Use 
of  Vanadium  in  Metallurgy,"  and  in  the  subsequent  dis- 
cussion it  was  stated  by  Mr.  Mark  Robinson  that  vanadium 
steels  were  being  largely  used  by  motor-car  makers  in 
this  country.  Its  value  appears  to  reside  chiefly  in  an 
increased  tensile  strength  and  elastic  limit,  vanadium 
acting  in  this  respect  as  does  carbon,  but  without  the 
brittleness  usually  associated  with  high  carbon  steels. 

In  the  joint  paper  by  Mr.  A.  W.  Richards  and  Mr.  J.  E. 
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Stead  on  "  Overheated  Steel,"  the  authors  carefully 
endeavoured  to  correct  a  misapprehension  that  arose,  we 
think,  from  certain  press  notices  following  the  considera- 
tion of  this  subject  on  a  previous  occasion.  They  now 
define  overheating  as  "heating  at  any  point  below  that 
which  produces  incipient  disintegration,  and  results  in  the 
formation  of  large  crystals."  Burning  they  defined  as 
"  heating  at  or  above  the  point  at  which  such  disintegra- 
tion occurs."  Steel  which  is  "  initially  bad,  brittle  and 
dangerous,  owing  to  irregularity  in  the  distribution  of  the 
elements,  or  from  other  causes,  cannot  be  made  good  by 
any  kind  of  heat  treatment."  Mr.  E.  P.  Martin  defined 
burnt  steel  as  steel  heated  by  a  flame  containing  far  too 
much  oxygen ;  oxidisation  of  iron  resulted,  and  the  restora- 
tion of  the  metal  was  made  quite  impossible.  He  expressed 
the  view  that  overheating  might  be  continued  almost  up 
to  the  point  of  melting,  whereas  burning  might  occur  at 
a  comparatively  low  temperature. 

It  has  long  been  known  that  a  restoration  of  the  pro- 
perties of  steel  can  in  many  cases  be  obtained  by  re-heat- 
ing. Profesor  Arnold  is  cited  as  stating  that  as  far  back 
as  the  year  1820  such  a  treatment  was  known  and  practised 
in  Sheffield  under  the  name,  not  of  "  restoring,"  but 
"  faking."  Whilst  recognising  the  value  of  the  research 
work  of  Mr.  J.  ,E.  Stead  and  others  in  this  direction,  it 
cannot  be  too  strongly  emphasised  that  no  amount  of 
"  faking,"  "  restoring,"  or  like  operations  can  convert  an 
initially  bad  steel  into  reliable  or  trustworthy  material. 

In  the  paper  on  "  Segregation  in  Steel  Ingots,"  by  Mr. 
B.  Talbot,  so  well  known  in  connection  with  the  Talbot 
continuous  process  of  steel  manufacture,  reference  was 
made  to  the  use  of  aluminium  in  the  production  of  ingots. 
It  was  pointed  out  by  Pourcel,  in  1893,  that  aluminium 
had  a  decided  tendency  to  prevent  segregation,  and  in 
view  of  this  Mr.  Talbot  made  a  series  of  tests,  and  found 
that  by  the  use  of  aluminium  a  much  more  regular  com- 
position was  obtained.  Mr.  Talbot  believes  the  influence 
of  aluminium  to  be  in  the  direction  of  making  the  metal 
set  quickly.  His  own  practice  is  to  add  three  or  four 
ounces  of  aluminium  per  ton  of  steel  in  the  ingot  at  the 
moment  when  the  mould  is  approximately  two-thirds  full. 

The  use  of  aluminium  is,  we  believe,  fairly  general 
amongst  makers  of  steel'castings.  We  have  ourselves  seen 
the  effect  it  has  in  giving  compactness  and  density  to  a 
casting  in  tests  made  by  casting  small  steel  ingots  at  the 
Sheffield  University,  under  the  direction  of  Professor 
Turner.  Two  ingots  of  precisely  similar  crucible  steel 
were  cast  in  moulds,  each  about  3  ft.  long,  and  3  by  3  in. 
section.  But  to  the  charge  of  molten  metal  for  one  of 
the  ingots  a  small  piece  of  solid  aluminium  was  added. 
After  both  castings  had  set  the  ingots  were  removed, 
when  it  was  found  that  the  one  from  the  charge  to  which 
the  aluminium  had  been  added  was  about  3  in.  shorter 
than  the  other.  It  may  be  useful  to  note,  in  considering 
this  matter,  that  aluminium  has  also  been  used  in  cast 
iron.  A  reference  to  such  a  use  was  made  in  the 
article  by  Mr.  Edward  C.  R.  Marks,  on  "Mechanical 
Engineering  Materials,"  published  in  our  last  issue. 

In  an  interesting  discussion  following  the  reading  of 
Mr.  Talbot's  paper,  it  was  suggested  that  whilst  aluminium 
■  night  be  beneficial  for  certain  steels,  it  would  produce 


distinct  ''  piping  "  in  others.  One  speaker  stated  that 
crank  shafts  in  which  aluminium  was  used  did  not  give 
such  good  tests  of  elongation  as  those  in  which  it  was  not 
used.  In  replying  to  the  discussion,  Mr.  Talbot  said  that 
with  the  quantity  lie  used  no  aluminium  remained  in  the 
steel;  it  was  all  oxidised  out. 

With  the  abundant  evidence  we  have  that  we  are  a  very 
long  way  from  finality  in  tl\e  matter  of  steel  production, 
it  is  clearly  absurd  of  the  user  of  such  material  to  attempt 
to  dictate  to  the  steel  maker  cither  as  to  chemical  com- 
position or  the  mode  of  manufacture.  If  the  user  will 
but  give  a  clear  and  explicit  statement  of  what  is  required 
of  the  steel  which  he  orders,  and  leave  the  steel  maker  a 
free  hand  in  the  production  of  the  material,  the  result  is 
more  likely  to  be  satisfactory  and  creditable  to  both 
parties  than  when  the  one  obtrudes  his  ideas  in  the  domain 
of  the  other. 


The  new  submarines  of  the  French  navy  are  now  being 
referred  to  as  submarine  cruisers  because  of  their  great 
size;  and,  although  this  is  perhaps  exaggeration,  theii 
displacement  of  398  tons  indicates  that  the  French  authori- 
ties regard  them  as  more  than  defensive  weapons.  There 
are  six  vessels  of  the  Emeraude  class  under  way,  and  IS 
more  have  been  ordered — twelve  to  be  built  at  Cherbourg, 
three  at  Rochfort,  and  three  at  Toulon — and  all  are  to  be 
completed  for  service  in  eighteen  months.  These  newer 
vessels  are  slightly  larger  than 'the  Emeraude  class,  and 
of  190  tons  greater  displacement  than  the  Omega  class, 
which  it  was  thought  but  a  few  months  ago  represented 
the  last  word.  The  new  vessels  have  a  length  of  167  ft. 
8  in.,  a  beam  of  16  ft.  4  in.,  and  a  normal  draught  of  water 
of  10  ft.  3  in.,  the  displacement  being  398  tons.  They  are 
as  large  almost  as  30-knot  destroyers.  The  main  engines, 
driving  twin  propellers,  work  up  to  700  horse  power,  and 
give  the  vessels  a  speed  of  12  knots  when  submerged. 
The  boats  will  carry  seven  torpedoes,  and  the  complement 
will  include  two  officers  and  22  men. 


Motor  Traffic. — The  following  figures  have  recently 
been  made  up  from  a  census  of  the  number  of  motor  car 
and  other  vehicles  passing  along  ,some  of  the  main  roads 
from  London  by  the  Car.  The  records  were  taken  generally 
between  10  a.m.  and  6  p.m.  on  different  days,  the  traffic 
being  on  each  occasion  the  ordinary  average. 

Horse-drawn  Cycles  and 

vehicles,  automobile?. 

Brighton  Road  (2  miles  from  Merstham).       123  257 

Bath  Eoad  (4  miles  from  Hounslow)               95  191 

Portsmouth  Road  (1J  miles  from  Esher).       120  285 

Exeter  Road  (2  miles  from  Staines)              108  226 

Great  North  Road  (1  mile  from  Barnet).       131  151 

The  figures,  however,  would  have  been  of  much  greater 
value  had  a  third  column  been  included,  giving  cycles 
separately.  This  would  greatly  modify  those  given  above, 
although  they  are  undoubtedly  significant  as  they  stand. 


The  Junior  Institution  of  Engineers. — A  visit  of  this 
institution  recently  took  place  to  the  Staines  Reservoir 
Communication  Works,  which  was  arranged  with  the 
object  of  affording  the  members  the  opportunity  of  seeing 
the  works  in  an  almost  completed  state,  a  visit  having  been 
paid  some  time  ago,  when  all  the  operations  of  construction 
were  seen  in  process.  The  members  were  shown  round 
by  Mr.  Joseph  Francis,  engineer  of  the  works ;  Mr.  C.  W 
Pettit,  representing  the  contractors,  Messrs.  John  Aird 
and  Sons;  and  Mr.  Durham,  of  the  Metropolitan  Water 
Board.  From  the  Staines  reservoir  intake  the  water  will 
flow  into  a  suction  tank  (one  million  gallons  capacity). 
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from  which  it  will  be  pumped  to  a  height  of  24  ft.  into 
two  subsiding  reservoirs  (300  million  gallons  joint 
capacity).  Thence  it  w  ill  flow  through  42  in.  pipes  to  the 
filter  beds,  twelve  in  number.  Sand-washing  apparatus 
is  provided,  and  settling  tanks  and  coke  filters  for  treating 
the  effluent  sand-washing  water  before  its  delivery  into 
the  Thames.  The  filtered  water  will  be  pumped  through 
a  42  in.  main  to  Crieklewood  (13|  miles),  where  it  will  be 
again  pumped  3|  miles  to  a  service  reservoir  at  Fort-is 
Green,  Finchley,  at  a  level  of  298  ft,  above  O.D.  The 
engine  house  at  Keuipton  Talk  contains  two  first-lift 
engines,  three  second-lift  engines,  and  eight  boilers.  At 
the  conclusion  of  the  visit  the  members  were  entertained 
to  tea  by  Messrs.  John  Aird  and  Sons,  and  the  acknow- 
ledgments of  the  institution  for  all  the  arrangements  made 
were  expressed  by  Mr.  Adam  Hunter,  vice-chairman,  and 
were  responded  to  by  Mr.  Francis  and  Mr.  Pettit. 


Newcastle  Tramways. — 'The  annual  report  of  the  New- 
castle Corporation  Tramways  states  that  the  total  length 
of  tramways  worked  by  the  corporotioii  is  54|  miles.  The 
total  revenue  had  been  £197,493  9s.  9d.,  and  the  working- 
expenses  £126,338  9s.  3d.,  giving  a  gross  profit  of 
£71,155  0s.  6d.  The  net  balance,  including  £3,600  odd 
from  last  year,  was  £9,954  19s.  lid.  The  number  of 
passengers  carried  had  been  43,069,934,  and  the  number 
of  car  miles  travelled  4,326,152.  The  percentage  of  work- 
ing expenses  to  receipts  was  64.  The  average  car  miles  per 
day  per  car  wrere  100,  the  average  speed  seven  miles  per  hour, 
and  the  average  total  revenue  per  car  mile  10'96  pence.  The 
average  journeys  per  head  of  population  per  annum  were 
143.  The  number  of  passenger  cars  owned  by  the  cor- 
poration was  185.  Twenty  of  the  single-truck  double- 
deck  cars  had  been  built  in  the  corporation  workshops, 
and  two  single-truck  double-deck  cars  were  now  in  course 
of  construction,  in  addition  to  which  the  staff  were  now 
engaged  upon  building  covered  tops  for  twenty  cars. 


STRETCHING  AND  CREEPING  OF  BELTS. 


It  is  usual  to  assume  that  the  number  of  revolutions  of 
two  shafts  connected  by  a  band  is  inversely  as  the  dia- 
meters of  both  driver  and  driven  pulleys,  and  for  most 
purposes  it  is  perhaps  safe  to  accept  it  as  such,  although, 
strictly  speaking,  it  is  not  quite  true,  because  when  a  belt 
is  doing  work  the  tight  or  working  side  will  be  constantly 
stretching  considerably  more  than  the  slack  side,  the 
amount  depending  upon  the  elastic  properties  for  the 
material  used  in  making  the  belt  and  the  working  tension 
or  load  brought  upon  it.  Consequently,  the  pulley  and 
shaft  which  are  being  driven  will  fall  behiud  in  speed  by 
an  amount  equal  to  the  excess  of  extension.  For  instance, 
it  has  been  shown  that  by  using  a  very  elastic  belt  the 
driven  shaft  was  only  running  about  half  the  speed  of  the 
driving  shaft,  although  both  pulleys  were  practically  the 
same  diameter.  The  creeping  effect  which  is  constantly 
going  on  will  also  tend  to  increase  this  lagging  behind  of 
the  driven  shaft,  which  is  also  increased  by  the  longer 
distance  between  shafts,  although  there  may  not  be  any 
slipping  (in  the  real  sense  of  the  word)  going  on.  The 
creeping  effect  of  belts  is  often  spoken  of  as  being  a 
legitimate  effect  of  lagging  behind,  which  is  an  actual  loss 
of  power,  and  one  that,  unfortunately,  cannot  be  avoided, 
either  by  means  of  belt  tighteners,  belt  compounds  or 
solutions,  or  patent  pulley  coverings;  it  is  due  to  the  band 
undergoing  compression  and  tension  every  time  it  passes 
Over  the  pulleys,  and  cannot  be  prevented  by  tightening 
up  the  belt;  therefore  it  does  not  represent  the  usual  slip 
often  experienced  when  running  with  slack  belts.  With 
a  good  class  of  material  the  amount  of  creep  should  not 
exceed  1  per  cent. 


THE   DISTRIBUTION   OF   WEIGHT  IN 
LOCOMOTIVES. 

By  Jas.  Hoksfall. 
Fouk  ano  Six  Wheeled  Engines. 
In  dealing  with  the  distribution  of  weight  in  locomotives 
we  shall  employ  the  graphic  method.  It  is  one  that  in 
every  way  is  very  suitable  for  use  by  the  draughtsman 
who  delights  to  see,  to  measure,  and  to  realise  the  growth 
and  development  of  the  work  under  his  hand. 

We  shall  suppose  the  engine  to  be  ill,  full  working  order, 
with  all  stores  on  board,  and  shall  in  all  cases  imagine 
the  dead  weights  to  have  been  subtracted  from  the  loads 
at  the  wheels.  This  will  simplify  matters,  and  allow  us 
to  move  the  wheel  centres  about  if  we  think  necessary, 
and  leave  us  at  liberty  to  arrange  the  wheel  base  in 
any  way  we  please  without  affecting  the  calculation.  When 
all  calculations  have  been  completed,  the  dead  weights 
can  again  be  added  and  the  true  loads  upon  the  rails, 
and  the  total  weight  of  the  engine  may  thus  be  obtained. 
But  we  shall  not  trouble  ourselves  to  consider  this  part 
of  the  subject.    We  shall  not  suppose  compensating  beams 
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to  be  used,  but  shall  consider  only  the  legitimate  load 
thrown  upon  each  axle  by  the  total  live  weights  of  the 
engine,  and  due  to  the  position  of  their  common  centre  of 
gravity.  We  shall  place  the  centre  of  gravity  in  various 
positions,  and  note  the  corresponding  variation  in  the 
loads  upon  the  axles.  In  the  case  of  a  four-wheeled  engine, 
when  once  the  centre  of  gravity  is  fixed  the  loads  upon  the 
axles  are  also  fixed,  and  unalterable.  No  amount  of 
adjustment  of  the  spring  or  spring  pillars  will  have  the 
slightest  effect  upon  them.  If  an  engine  have  three  or 
more  axles,  then, .with  the  centre  of  gravity  in  a  given 
position,  there  are  an  infinite  variety  of  possible  loads 
which  can  be  thrown  upon  them. 

In  practice  there  are  man}'  ways  in  which  the  position 
of  the  centre  of  gravity  can  be  varied  within  reasonable 
limits;  for  instance,  by  moving  backwards  or  forwards 
some  of  the  heavier  weights,  by  using  heavier  or  lighter 
castings,  thicker  or  thinner  plates,  etc.,  etc.    One  rather 
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neat  arrangement  we  saw  in  Canada  was  to  make  the  ash-, 
pan  of  cast  iron  1  in.  thick,  thus  gaining  considerable 
weight  where  most  required. 

Let  us  begin  with  the  simplest  case  imaginable — that  of 
a  four-wheeled  engine  like  that  shown  in  fig.  1,  in  which 
is  given  the  total  weight  upon  the  springs  (13  tons)  and 
the  distance  of  the  centre  of  gravity  (3  6923  ft.)  in  front 
of  the  driving  axle.  We  require  to  know  the  resulting 
load  upon  each  pair  of  wheels.  We  use  the  letters  A  and 
B,  or  B  and  C.  written  one  on  each  side  of  the  vertical 
centre  lines  -of  the  axles,  to  denote  either  of  the  centre 
lines  or  of  the  loads  upon  the  axles. 

Drawr  the  load  Jine  A  C,  fig.  2,  its  length  representing 
to  scale  the  whole  weight  upon  the  axles,  or  13  tons. 
Take  any  convenient  point  0,  join  0  A  and  0  C.  On 
fig.  1,  from  any  convenient  point  upon  A  B,  the  vertical 
centre  liue  of  the  leading  wheel,  draw  a  line  A/O  parallel 
with  A  0  on  fig.  2,  cutting  the  centre  line  and  the  centre 
of  gravity  line.  From  the  point  of  intersection  with  the 
centre  of  gravity  line  draw  C/0  parallel  with  C  0  on  fig.  2, 
and  cutting  B  C,  the  vertical  centre  line  of  the  driver. 
Join  the  outer  ends  of  these  two  lines  A/0  and  C/0  where 
they  cut  the  wheel  centre  lines  by  drawing  the  closing 
line  shown  upon  fig.  1.  On  fig.  2,  through  the  point  0, 
draw  the  line  0  B  parallel  with  this  closing  line,  and 
cutting  the  load  line  A  C  at  the  point  B.  Then  the 
distance  A  B,  fig.  2,  represents  to  scale  the  weight  (6  tons) 
thrown  upon  the  leading  axle,  and  B  C  represents  the 
weight  (7  tons)  upon  the  driving  axle.  These  two  weights 
(6  +  7  tons)  are,  of  course,  together  equal  to  the  total 
weight  of  13  tons. 

As  a  check  we  may  now  say,  Given  the  load  on  each  axle, 
where  does  the  centre  of  gravity  come?  We  will  find  this 
graphically. 

Draw  the  load  line  A  C,  fig.  4,  its  length  representing 
to  scale  the  total  weight  (13  tons).  Take  any  convenient 
point  0,  and  join  0  A  and  0  C.  At  the  top  end  of  the 
load  line  A  C,  measuring  from  A,  mark  off  a  distance  A  B 
representing  to  the  same  scale  the  weight  (6  tons)  upon 
the  leader.  The  remaining  distance  B  C  will  represent 
7  tons,  the  weight  upon  the  driver.  Join  0  B.  From 
any  convenient  point  upon  the  vertical  centre  line  of  the 
leader,  fig.  3,  draw  the  line  0/B  parallel  with  0  B  on  fig.  4. 
From  the  leading  end  of  0/B  draw  the  line  A/0  parallel 
with  A  0  on  fig.  4.  From  the  driving  end  of  0  B  draw 
the  line  C/0  parallel  with  0  C  on  fig.  4,  and  intersecting 
the  line  A  0.  The  point  of  intersection  of  A/0  and  C/0 
will  fall  exactly  upon  the  centre  of  gravity  line  of  the 
engine,  and  its  distance  (3'69  ft.)  in  front  of  the  driver  will 
be  found  to  agree  with  fig.  1.  This  rule  might  be  used 
for  finding  the!  position  of  the  centre  pin  for  a  compensating 
beam  when  the  load  at  each  end  is  given. 

When  the  loads  on  the  axles  are  given  we  can  obtain  the 
position  of  the  centre  of  gravity  arithmetically  by  a  rule 
so  simple  that  the  most  bigoted  draughtsman  would  not 
object  to  it. 

Take  a  gauge  point,  say  1  ft.  in  front  of  the  leading 
axle ;  multiply  this  distance  into  the  load  upon  the  leading- 
axle — 1  ft.  x  6  tons  =  6  foot-tons.  Now  multiply  the 
weight  on  the  driving  axle  by  its  distance  from  the  gauge 
point — 9  ft.  x  7  tons  =  63  foot-tons.  Add  these  two 
moments  together — 

6  +  63  =  69  foot-tons  ; 

and  divide  their  sums  by  the  total  weight, 


69  foot-tons 
13  tons 


=  5-3077  ft. 


This  is  the  distance  from  the  gauge  point  to  the  centre 
of  gravity.  Subtracting  this  5'3077  ft.  from  the  distance 
between  the  gauge  point  and  the  driver  (9  ft.),  we  get 
9  -  5  3077  =  3'6923  feet,  or  the  distance  which  the  centre 
of  gravity  falls  in  front  of  the  driver. 


Moreover,  if  our  calculation  be  correct,  the  moments 
about  the  centre  of  gravity  will  be  equal  and  opposite. 
Calling  the  driving  moment  minus  and  the  leading  moment 
plus,  we  have — 

7  tons  x  3  6923  ft.  =  -  25  85  foot-tons. 
6  tons  x  4  3077  ft.  =  +  25'85 


Difference  -  00  00 

But  will  this  hold  good  with  the  centre  of  gravity  in  any 
position?  We  will  investigate  this  question  as  briefly  as 
possible,  and  see  to  what  interesting  general  results  we 
are  led.    (See  fig  5.) 


—  LEADING 


DRIV/IMG- 


We  draw  a  line  OX  8  ft.  long  to  scale,  representing 
the  wheel  base,  and,  supposing  the  centre  of  gravity  in 
various  positions  along  this  base,  we  set  out  ordinates  up- 
wards and  downwards,  or  plus  and  minus,  to  represent  the 
results  of  our  calculations  in  weights  and  moments ;  the 
former,  say,  to  a  scale  of  \  in.  =  1  ton,  and  the  latter 
\  in.  =  1  foot-ton.  If  we  place  the  centre  of  gravity  upon 
the  leading  axle,  all  the  weight  will  rest  upon  that  point ; 
but  there  will  be  no  moment  whatever,  and  consequently 
no  ordinate  for  it.  The  ordinate  for  the  weight,  however, 
will  be  at  a  maxim um  of  13  tons,  as  shown  on  fig.  5,  while 
no  weight  at  all  will  fall  upon  the  driver. 

Regarding  for  the  present  the  weights  only,  we  will 
advance  the  centre  of  gravity  foot  by  foot  until  we  arrive 
at  the  driving  axle,  at  which  point  all  the  13  tons'  weight 
will  now  rest  upon  it,  and  its  ordinate,  shown  pointing 
downwards,  will  now  be  at  a  maximum,  while  the  leader 
will  get  nothing.  Now,  supposing  the  centre  of  gravity 
to  be  1  ft.  behind  the  leader,  the  load  thrown  upon  that 
axle  will  be 


13  x  7 


=  11-375  tons  ; 


while  the  driver's  share  will  be  what  is  left,  or 
-—  *  \  =  D625  tons. 
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At  2  ft.  behind  the  leader  the  loads  are,  respectively — 
13  x  6 

8 


=  9*75  tons, 


md 


13  x  2 
8 


=  3*25  tons. 


When  the  centre  of  gravity  is  exactly  midway  between  the 
two  axles  each  of  them  gets 


13  x  4 


6*5  tons, 


or  half  the  total  weight,  which  is  exactly  what  might  have 
been  expected.  As  the  centre  of  gravity  advances,  carrying 
with  it  the  whole  available  live  load  of  the  engine,  the  load 
on  one  axle  increases  exactly  as  the  load  on  the  other 
decreases,  and  in  this  way  the  two  straight-line  curves  are 
generated,  as  shown  on  the  drawing.  It  will  be  noticed,  and 
remembered  afterwards,  that  the  two  triangles  we  hare 
arrived  at  are  equal  in  area  to  each  other,  and  that  the  two 
together  are  equal  to  a  rectangle  whose  length  is  equal 
to  the  wheel  base,  and  whose  height  is  equal  to  the  total 
weight. 


—  LEADING  - 


Pio.  5. 

We  will  now  consider  the  curve  of  moments.  When  the 
centre  of  gravity  is  1  ft.  behind  the  leader  the  moment  wi- 
the leading  end  is  11-375  tons  X  1  ft.  =  .+  11  375  foot-tons 
while  for  the  driver  it  is  1  625  tons  x  7  ft  =  -  1T375 
foot-tons,  so  that  in  this,  at  any  rate,  they  are  equal  and 
opposite  and  their  ordinates  may  be  set  out  as  shown 
on  fig.  5.  With  the  centre  of  gravity  2  ft.  behind  the 
leader  the  moments  are,  respectively— 9  75  tons  x  2  ft 
r  1 J  y  foot-tons  and  325  tons,  and  3  25  tons  x  6  ft.  =  19  5 
toot-tons.  The  greatest  ordinate  is  in  the  centre— 6'5  tons 
T  +V  ~  26  °  foot-tous— and  so  on  with  the  other  points 
in  this  way  are  generated  the  two  parabolic  curves  of 
moments  about  the  centre  of  gravity,  as  shown  on  fig.  5. 
Ulte  the  weight  curves,  they  are  in  every  respect  equal 
and  opposite.  ,  H 


All  this  is  very  simple  and  straightforward;  and  so 
miich  the  better,  for  we  shall  find  it  very  useful — nay, 
indispensable — in  dealing  with  engines  of  far  more  compli- 
cated wheel  base,  in  which,  with  a  given  position  of  centre 
of  gravity,  there  are  infinite  possibilities  of  variation  in 
the  distribution  of  weight  upon  the  various  axles. 

It  is  with  peculiar  interest  that  we  now  take  up  the 
study  of  distribution  of  weights  in  six-wheeled  engines, 
because,  strictly  speaking,  they  embrace  every  possible 
type  of  wheel  base,  including,  as  we  shall  presently  see,  even 
the  four-wheeler,  like  that  we  have  just  considered. 

(To  he  continued.) 


A   HANDY  TOOL. 


It  sometimes  happens  in  a  shop  where  press  tools  are  not 
in  every-day  use  that  there  is  an  entire  absence  of  anything 
in  the  way  of  a  shaper  or  planes  with  which  to  shape  up  the 
stuff.  This  was  particularly  the  case  in  one  shop  where 
the  writer  was  employed.  The  shop  in  question  was  an 
optical  one,  where  machinery,  with  the  exception  of  a  few 
lathes  and  a  press,  was  conspicuous  by  its  absence. 

Having  a  number  of  press  tools  to  make  up  (some  of 
which  were  of  considerable  size),  the  writer  cast  about  for 
some  means  of  reducing  the  labour  of  hammer  and  chisel. 
Bottom  tools  presented  little  difficulty.  A  row  of  holes 
were  drilled  as  near  to  the  finishing  lines  as  possible,  when 
a  few  smart  blows  under  the  press  usually  removed  the 
centre  piece. 


Handy  Tool. 

Top  tools  were  not  so  simple.  Some  shapes  could  be 
mounted  in  a  scroll  chuck;  others  were  rigged  up  on 
the  face  plate ;  but  both  these  methods  left  much  to  be 
desired.  Happening  to  notice  a  casting  lying  about,  the 
writer  conceived  the  idea  of  forming  a  make-shift  milling- 
tool,  with  inserted  teeth.  The  casting  A  was,  therefore, 
screwed  out  to  fit  the  nose  of  an  unused  lathe,  and  four 
holes  \  in.  diameter  drilled  about  1  in.  from  the  centre, 
as  shown  at  B.  These  were  squared  out  and  four  miniature 
hooked  slide-rest  tools  fitted,  one  being  shown  at  C.  These 
cutters  were  held  rigid  by  means  of  set  screws  D. 

With  this  simple  apparatus,  and  the  aid  of  the  slide  rest 
for  holding  the  work,  the  writer  found  very  satisfactory 
results  could  be  obtained. 


Considerable  alterations  are  being-  made  at  the  Birkenhead 
shipbuilding  works  of  Messrs.  Cammell,  Laird,  and  Company 
Limited  in  connection  principally  with  the  construction  of 
new  docks.  The  dry  dock  is  to  be  of  sufficient  size  to  accom- 
modate the  large  Cunard  liners  in  course  of  construction  in 
Clydebank  works  and  on  the  Tyne;  and  as  the  entrance  to 
the  docks  is  direct  from  the  river  Mersey  it  will  probably  be 
a  great  convenience.  The  shipbuilding  berths  are  also  being 
laid  out  on  the  same  large  scale  in  anticipation  of  future 
development.  An  interesting  new  point  is  the  size  of  the 
engineering  shops,  which  have  just  been  ordered.  The  main 
shop  is  over  1,000  ft.  long,  and  will  have  a  height  under  the 
travelling  cranes  of  something  like  120  ft.  In  addition,  there 
will  be  machine  shops  forming  annexes  alongside  this  main 
shop,  one  of  them  being  525ft.,  and  the  other  615ft.  long; 
while  there  is  to  be  a  smith's  shop  of  270  ft.  in  length,  and  a 
light  iron  shop  350ft.  in  length.  The  new  buildings  are  to  be 
constructed  by  Messrs.  Sir  Wm.  Arrol  and  Co.  Limited 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

(Continued  from  page  IfiJj. ) 

40.  The  Boreas  Air  Compressor,  constructed  by  Messrs, 
Lucy,  Hulbert,  and  Co.* — This  is  a  two-stage  compressor. 
The  air  enters  the  upper  end  of  the  cylinder  through  valves 
in  the  cover,  fig.  150,  on  the  down  stroke,  and  is  discharged 
on  the  up  stroke  through  valves  at  the  side,  fig.  151,  into  a 


■-—-3...  J 

|U  U  |U. 

i  \t\  f%  \.f% 


system  of  forced  lubrication  worked  by  the  small  pump 
without  valves,  which  is  at  the  right  end  of  the  crank  shaft. 
This  draws  oil  from  a  well  in  the  casing  through  a  filter,  and 
delivers  it  to  the  different  bearings.  The  oil  is  returned 
again  to  the  well  from  oil  catchers.  In  order  to  regulate 
the  machine  there  is  a  pneumatic  switch,  adjusted  for  any 
desired  pressure,  which,  when  this  pressure  is  reached  on 
the  receiver,  turns  the  air  discharged  from  below  the  piston 
back  to  its  upper  side,  so  that  the  air  simply  circulates 
through  the  machine,  no  work  beiug  done  except  that 


Fig.  150. 


Fig.  101. 


long  pipe,  which  forms  a  receiver  and  intercooler  between 
the  upper  and  lower  side  of  the  piston.  As  shown  in  fig. 
151,  this  pipe  is  immersed  in  a  tank  in  the  base  of  the 
machine,  which  forms  a  reservoir  for  the  water  circulated 
through  the  cylinder  jacket.  The  lower  side  of  the  piston 
has  a  trunk,  so  that  the  air  is  again  compressed  on  the  down 
stroke,  the  suction  and  discharge  valves  being  shown  in 


Fio.  152. 


fig.  151  at  the  side  of  the  cylinder.  These,  as  also  the 
discharge  valves  for  the  upper  side  of  the  piston,  are  con- 
tained in  boxes  quite  distinct  from  the  cylinder  proper,  and 
are  readily  accessible  for  inspection  and  renewal.  The  crank 
is  lubricated  on  the  splash  system,  and  is  completely 
enclosed.      Other  working  surfaces  are  kept  oiled   by  a 

'  Engineering,  October  4th,  1905. 


necessary  to  overcome  frictional  resistances.  The  pressure 
is  thus  very  closely  regulated. 


Fio.  153. 

11.  The  Brotherhood  Air  Compressor. — Fig.  152  is  a 
front  elevation  of  a  small  compressor  constructed  by  this 
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firm  for  a  pressure  of  1 25  atmospheres.  A  is  the  com- 
pressing cylinder,  and  B  are  two  steam  cylinders.    The  rod 


of  the  air  cylinder  is  attached  to  the  centre  of  a  crosshead, 
to  whose  ends  the  s  earn  piston  rods  are  connected.  The 


crank  shalt,  upon  which  are  two  flywheels,  and  the  valves 
are  driven  from  pins  on  these.  Fig.  153  is  a  sectional 
elevation  through  the  air  cylinder,  by  which  it  will  be  seen 
that  the  compression  is  performed  in  three  stages.  When 
the  piston  D  descends,  air  is  drawn  in  above  it  through  the 
valve  in  the  cover.  On  the  up  stroke  this  air  passes  through 
valves  in  the  pisfon  into  the  annular  space  .  A,  so  that,  its 
volume  being  reduced,  its  pressure  rises;  on  the  down 
stroke  it  is  compressed  in  this  annular  space,  and  passes 
down  passages  M  into  the  annular  space  above  the  piston  E, 
so  that  its  pressure  is  still  further  increased.  On  the  up 
stroke  the  air  is  still  further  compressed  and  passes  the 
valve  K,  and  flows  in  a  spiral  tube  L,  which  is  enclosed  in 
a  tank  of  water  and  connected  to  the  air  reservoir.  The 
cooling  water  is  not  only  sprayed  inio  the  cylinder  with  the 
inflowing  air,  but  also  circulates  within  the  piston  in  the 
space  C  and  the  tank  S.  The  manner  in  which  the  circu- 
lation is  carritd  out  is  partly  shown  in  fig.  154,  which  is  a 
sectional  elevation  on  a  plane  perpendicular  to  the  axis  of 
the  shaft.  The  water  enters  the  pipe  N,  and  is  drawn  into 
the  annular  space  surrounding  the  pipe  Q,  the  water  flowing 
in  as  the  piston  D  descends,  and  passing  the  valve  P  into 
the  space  C.  On  the  up  stroke  the  water  ascends  Q,  passes 
the  valve  at  the  top,  and  flows  by  R  into  the  tank  S 
surrounding  the  air  cylinder,  which  it  leaves  by  the  passage 
T.  This  type  is  capable  of  compressing  10  cubic  feet  of  air 
per  hour  at  a  pressure  of  100  atmospheres,  and  weighs  only 
5  cwt.  A  larger  one,  fig.  155,  with  two  compressing 
cylinders,  has  a  capacity  of  20  cubic  feet  of  compressed  air 
per  hour,  and  both  can,  if  necessarj',  work  up  to  a  pressure 
of  2,500  lb.  per  square  inch.  Three-cylinder  engines  are 
also  constructed. 


Fro.  155. 


crosshead  is  guided  vertically  by  four  guides  G,  which  also 
form  the  engine  columns.    The  connecting  rod  drives  the 


TESTS  OF  AN  OIL  ENGINE  WITH  STEAM 
INJECTION. 

In  this  engine  the  heat  imparted  to  the  water  in  the 
jackets  is  allowed  to  evaporate  it,  and  the  steam  produced 
is  passed  into  the  cylinder  with  the  air  charge.  The  air 
which  is  drawn  into  the  crank  casing  during  the  com- 
pression stroke  along  with  the  steam  generated  in  the 
water  jacket  is  compressed  there  during  the  working  stroke, 
and  then  passed  through  a  port  uncovered  by  the  piston 
into  the  cylinder,  being  deflected  by  a  projection  on  the 
back  of  the  piston  away  from  the  exhaust  port  i  ntil  the 
latter  is  covered  by  the  jjiston.  A  small  pump  feeds  the 
oil  at  the  end  of  the  compression  stroke  through  a  port 
into  the  cylinder,  where  it  falls  on  a  projection  of  the 
igniter,  which  vaporises  it.  The  latter  is  a  casting  made 
in  the  shape  of  a  hollow  sphere,  which  is  heated  externally 
before  starting  the  engine  by  means  of  a  gas  or  oil  flame, 
but  during  the  run  of  the  engine  it  is  maintained  at  a  high 
enough  temperature  to  ignite  the  successive  charges  without 
additional  heat.  The  engine  is  governed  by  varying  the 
oil  supply,  by  altering  the  stroke  of  the  eccentric  which 
drives  the  oil  pump  by  means  of  a  shaft  governor.  By 
thus  cooling  the  cylinder  it  is  claimed  that  a  large  portion 
of  the  heat  ordinarily  lost  through  the  cylinder  sides  is 
saved ;  also  that  trouble  from  deposition  of  carbon  in  the 
cylinder  is  considerably  reduced.  The  net  I.H.P.  of  the 
engine  experimented  on  was  18'5,  and  its  thermal  efficiency 
was  about  20  per  cent. — Engineering  Xeirs  (Institute  of 
Civil  Engineers,  Foreign  Abstracts.) 


By  elaborate  tests  it  has  been  found  that  alcohol  mixed  with 
about  15  to  20  per  cent  of  benzole  has  better  efficiency  than  the 
pure  material.  In  some  cases  equal  parts  of  alcohol  and  beiisole 
can  be  used  for  large  motors  with  safety  and  good  results.  For 
automobile  engines  30  per  cent  of  the  benzole  has  been  found 
most  advantageous.  More  than  2,000  stationary  or  portable 
alcohol  engines  are  now  in  use  in  Germany,  outside  of  auto- 
mobile engines,  and  consumed  in  the  year  1903-04  over  950,000 
gallons  of  alcohol. 
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STEAM  POWER  GEN  ERATION.— XI V. 

By  G.  Croydon  Marks. 

Among  the  many  improvements  in  the  design  of  boilers 
during  the  year  1861  was  the  vertical  type  of  boiler  invented 


Fio.  12S. 


by  Ridley.  This  had  an  annular  water  space  around  the 
furnacs  and  combustion  chamber,  as  shown  in  fig.  128. 


There  were  also  two  concentric  superheating  coils  of  pipe 
arranged  vertically  in  the  furnace  itself  in  such  a  manner 
that  the  fuel  rested  in  the  annular  sp:ice  between  them. 
The  coils  were  connected  with  the  steam  space  of  the  boiler 
through  the  intervention  of  a  valve,  so  contrived  that  a 
small  quantity  of  water  was  also  admitted  to  the  coils. 


Fig.  130. 

When,  as  a  result,  the  steam  pressure  within  the  coils  rose 
so  as  to  exceed  that  of  the  boiler,  the  valve  automatically 
cut  oft'  the  coils  from  the  boiler,  the  pressure  thus  being 
maintained.  The  supply  of  fuel  to  the  furnace  was  given 
from  above,  air  being  admitted  from  below.  The  super- 
heating coil  was  made  conical  at  the  top  at  its  other  end, 
where  it  was  protected  from  the  air  by  a  conical  plate. 
Between  the  furnace  and  the  annular  smoke  box  we're  a 
number  of  conical  tubes  through  which  the  smoke  passed 
on  its  way  to  the  chimney. 

Another  veitical  boiler  on  original  lines  was  that  of  Messrs. 
W.  and  J.  Galloway,  it  being  somewhat  similar  to  a  previous 
design  of  theirs  made  in  18C0,  except  that  the  smoke  aud 
hot  gases  on  leaving  the  furnace  were  crowded  through  a 
narrow  throttle,  and  subsequently  expanded.  In  conjunction 
with  the  horizontal  water  space  and  vertical  smoke  tubes 
there  were  also  provided  radial  horizontal  tubes.  The 
general  arrangement  of  this  boiler  is  outlined  in  fig.  129. 


Fio.  129. 


Sip,  131.  Fig.  132. 

A  means  of  smoke  prevention,  by  the  addition  of  more 
air  to  the  partially-burnt  fumes,  was  made  by  Anthony,  who 
applied  his  design  to  marine  type  of  boiler.  One  of  the 
smoke  boxes,  or  more  if  desired  (see  fig.  130),  had  imparted 
to  it  the  character  of  a  combustion  chamber  by  providing  it 
with  air  inlet  apertures.  The  arrows  show  the  direction  in 
which  this  added  draught  was  given.  Water  spaces  or 
damper  controlled  connections  were  interposed  between  the 
various  smoke  boxes,  one  of  which  will  be  noticed  in  the 
illustration. 

In  18G2  Huntly  invented  a  furnace  in  which  the  tube  was 
surrounded  internally  with  a  perforated  arch  of  considerable 
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length.  Thin  arch  admitted  air  from  above  after  passing 
ihrough  a  portion  of  the  ashpit  (see  figs.  131  and  132).  It 
should  be  noted  that  the  arch  was  arrai  ged  quite  close  to 
the  shell  of  the  furnace.  The  heated  air  from  the  ashpit 
came  in  direct  contact  with  the  shell,  and  so  took  part  in 
the  heating  of  the  water.  This  does  not  appear  to  have 
been  considered  an  advantage,  although  a  similar  method 
by  another  inventor  (Allan)  was  patented  about  the  same 
time.  The  latter,  however,  was  generally  considered  as  not 
being  such  a  good  example. 


r 


Fir.  133. 

In  the  following  year  Williamson  made  an  extension  of 
the  idea  already  noted  with  his  invention  of  five  years 
previous.  He  provided,  in  addition  to  the  perforated  air 
chamber  within  the  bridge,  another  air  chamber  behind  the 
bridge,  by  w!  icli  air  was  admitted  in  the  opposite  direction 
to  the  combustion  chamber  behind  the  bridge.  Fig  133 
shows  the  arrangement  for  providing  the  additional  air 
space.  In  the  same  jear  Galloway  male  use  of  his  t:ow 
well-known  taper  water  tubes.  In  a  boiler  constructed  of 
two  or  more  separate  }  arts  he  connected  these  together  by 
means  of  conical  tapered  water  tubes,  with  fianges  at  their 


Fig.  134. 


ends.  To  facilitate  assembling  the  parts  when  completing 
the  boiler,  l.e  made  the  flange  of  the  smaller  end  of  such  a 
diameter  that  it  would  pass  through  the  hole  in  the  one  part 
ot  the  boiler  which  received  the  larger  end  of  the  tube. 
The  accompanying  illustration,  fig.  134,  shows  a  type  of 
boiler  with  four  lower  water  chambers  and  four  upper  ones 
cross  connected,  as  previously  mentioned.  There  was  also  a 
steam  chamber  in  connection  with  the  upper  row  of  tubes  in 
order  to  give  a  sufficient  body  of  steam. 

It  would  perhaps  not  be  out  of  place  to  draw  attention  to 
the  improvement  in  the  Gifford  injector,  which  was  made  by 
Robinson  and  Gresfam  in  1864.  The  airangement  will  be 
easily  followed  by  reference  to  figs.  135,  136,  and  137.  The 
improvement  consisted  of  the  addition  of  separate  hand 
wheels  for  controlling  the  steam  and  water  at  will,  and  more 


or  less  mdept  ndently  of  each  other.  In  the  first  two  views 
it  will  be  seen  that  the  additional  hand  wheel  actuates  the 
pinion,  gearing  directly  with  the  valve  spindle;  whilst  in 


Fm.  135.  Fig.  137. 

the  other  illustration  it  will  be  noticed  that  a  power  gear  is 
interposed,  consisting  of  a  worm  wheel  in  connection  with 
the  spindle  of  the  hand  wheel. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Explosion  from  a  Marine   Boiler,  due  to  Faulty- 
Repair  of  a  Crack 

No.  1,546. — This  inquiry  relates  to  a  boiler  of  the 
ordinary  steel  cylindrical  multitubular  marine  type  on  board 
a  cargo  steamer  trading  between  Hull  and  Rio  Janeiro. 
The  boiler  was  about  sixteen  years  old,  and  amongst  other 
repairs  and  renewals  nine  screwed  studs  were  put  into  a 
crack  in  the  lower  starboard  furnace  in  January,  1903. 
When  the  crack  was  first  observed  it  was  examined  by  the 
engineer,  and  found  to  be  about  8  in.  long,  but  with  very 
little  leakage.  A  stud  was  put  in  at  each  end  of  the 
crack,  and  the  vessel  continued  her  voyage.  On  arriving 
at  Glasgow  the  superintendent  engineer  to  the  owners 
examined  the  crack,  and  had  screwed  pins  inserted,  as 
shown  in  the  sketch.  At  the  low'er  portion  the  crack  was 
very  fine,  and  pins  were  left  some  distance  apart,  but 
towards  the  upper  end  it  appeared  to  be  more  pro- 
nounced, and  a  bit  of  chain  studding  was  put  in.  The 
screws  had  fine  threads,  and  the  pins  were  put  in  from 
the  fire  side.  From  the  evidence  it  appeared  that  the 
crack  leaked  slightly  at  times,  but  apparently  1:0  one 
apprehended  danger,  or  conceived  the  possibility  of  the 
studs  being  blown  out.  On  examination  of  the  furnace 
plate  after  the  explosion  no  trace  of  any  threads  could 
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be  found,  which-  leads  to  the  conclusion  that  the  small 
leakage  had  caused  corrosion  sufficient  to  destroy  the 
threads,  and  a  slight  movement  of  the  fillet  of  the  furnace, 
due  to  the  reduction  of  temperature  while  the  fire  was 


Report  No.  1546. 


being  cleaned,  caused  the  pins  to  be  blown  out  at  the 
moment  they  were.  Having  regard  to  the  length  of  the 
crack  and  its  position,  the  studding  should  have  been  con- 
sidered as  only  a  temporary  repair. 


Explosion  from  a  Heating  Apparatus,  due  to 
Oversight. 

No.  1,547. — This  report  has  reference  to  an  explosion 
from  a  cast-iron  sectional  heating  apparatus  in  use  at  the 
Patent  Designs  and  Trade  Marks  Office,  London,  which 
took  place  on  March  27th,  1905.  The  boiler  was  of  the 
type  manufactured  by  the  American  Radiator  Company, 


Report  No.  1547. 

and  known  as  the  Ideal,  and  was  called  No.  1,  a  second 
similar  boiler  fitted  next  to  it  being  known  as  No.  2.  It 
was  about  5  ft.  6  in.  long,  4  ft;  5  in.  high,  and  3  ft.  6|in. 
broad,  and  was  made  up  of  nine  vertical  sections,  each 
7  in.  wide,  held  together  by  four  |  in.  rods,  and  the  whole 
was  placed  on  a  cast-iron  stand  1  ft.  2  in.  high.  All  the 
sections  were  hollow,  the  iron  being  from  fin  to  |in.  in 
thickness,  and  with  the  exception  of  the  front  and  back 
ones,  each  was  of  the  form  of  an  inverted  U,  with  two  cross 
waterways,  which  were  also  connected  by  a  vertical  central 
one  (see  sketch).  The  flame  passed  from  the  back  of  the 
furnace  through  the  openings  between  the  cross-water 
passages  to  the  front,  and  then  returned  to  the  back,  and 
so  to  the  flue  through  the  opening  above  the  upper  cross 
passage     The  front   section  was  formed  with  openings 


for  the  lire  door,  and  also  for  doors  for  cleaning  the  heat- 
ing surfaces,  as  shown  in  the  sketch,  and  the  back  section 
had  a  water  back,  the  outside  plate  of  which  was  Jin  and 
the  inside  §  in.  thick,  the  space  between  being  1|  m.  wide. 
The  seventh  section  had  attached  to  it  a  cast-iron  water 
bridge  10  J  in',  high,  which  was  formed  in  two  parts  so  as 
to  allow  for  expansion,  and  the  second,  fifth,  and  eighth 
sections  had  sockets  cast  for  the  connection  of  the  inflow 
and  outflow  pipes.  Sockets  were  also  cast  on  No.  7  section, 
but  they  were  plugged  up.  In  each  section  there  was  one 
through  opening  or  "  port "  6|  in.  in  diameter  at  the  top, 
and  one  4  i  in.  in  diameter  on  each  side  at  the  bottom  of 
the  legs.  Double-coned  cast-iron  bushes  were  litted  to 
these,  half  being  in  one  section  and  half  in  the  next,  so 
that  when  the  four  rods  for  connecting  the  sections  were 
screwed  up  the  whole  was  water-tight.  There  were  three 
i  in.  wrought-iron  downtake  pipes  on  each  side,  which 
were  connected  at  the  top  to  a  5  in.  cast-iron  pipe,  and 
these  two  pipes  were  joined  by  a  cross  pipe,  also  5  in.  in 
diameter.  To  this  latter  pipe  a  Gin.  cast-iron  elbow  was 
bolted,  to  which  a  straight-way  valve  was  fitted.  The 
uptake  pipes,  which  were  three  in  number,  were  also  of 
wrought  iron,  and  were  connected  to  a  5  in.  cast-iron  pipe, 
to  which  a  6  in.  straight-way  valve  was  fitted  in  a  similar  way 
to  the  downtake.  Six  inch  pipes  connected  the  uptake 
and  downtake  valves  to  those  of  No.  2  boiler,  and  from 
these  pipes  others  were  led  for  distributing  the  water  to 
the  various  parts  of  the  building.  To  the  latter  of  these 
pipes  was  connected  a  1  in.  pipe  from  the  supply  tank, 
and  to  the  former  a  5  in.  water  altitude  gauge  graduated 
to  150  ft.  of  water.  The  following  mountings  were  also 
provided  to  each  boiler :  One  If  in.  dead-weight  safety 
valve  loaded  to  38'2  lb.  per  square  inch,  and  fitted  on  the 
top  of  the  front  section;  one  l£in.  emptying  cock.  The 
boiler  was  made  by  the  American  Radiator  Company, 
282-281,  Michigan  Avenue,  Chicago.  The  cause  of  the 
explosion  is  quite  clear,  viz.,  that  the  fire  was  lit  in  the 
bGiler  when  all  the  outlets  from  it  were  closed,  the  first 
section  on  which  the  safety  valve  was  fitted  having  been 
disconnected  in  consequence  of  a  crack  having  developed 
in  it,  and  the  opening  blanked  up.  It  appears  that  the 
fitter  by  whom  the  work  was  carried  out  informed  one  of 
the  boiler  attendants  that  the  inlet  and  outlet  valves  of 
the  boiler  were  closed,  but  this  man,  not  knowing  that 
the  boiler  was  to  be  used,  failed  to  pass  the  information 
on  to  the  second  attendant,  by  whom  the  fire  was  lit  on 
the  morning  of  the  explosion,  and  this  unfortunate  omission 
was  one  of  the  primary  causes  of  the  explosion. 


The  Mebsey  Railway. — At  the  half-yearly  general  meeting 
of  the  Mersey  Railway  Company,  held  on  September  29th,  the 
chairman,  Mr.  James  Falconer,  in  moving  the  adoption  of  the 
report,  said  during  the  past  half  year  there  had  been  an 
increase  in  the  mileage  covered,  being  now  412,215,  as  against 
411,633.  The  increase  in  passengers  carried  was  4.862,378, 
against  4,499,147  for  the  same  period  of  1904.  Since  the 
electrification  of  their  lines  the  service  of  trains  had  been 
more  than  doubled  at  no  increase  of  cost  in  running. 

The  annual  meeting  of  Sir  W.  G.  Armstrong,  Whitworth, 
and  Company  was  held  on  September  29th  at  Newcastle-on-Tyne, 
Sir  Andrew  Noble  in  the  chair.  The  annual  renort  showed  a 
profit  for  the  year  of  ,£580,927,  including  £86,369  from  last 
year.  £150,000  had  been,  placed  to  the  credit  of  the  account 
for  the  renewal  of  plant,  and  £137,120  had  been  •  devoted  to 
extinguishing  goodwill.  The  chairman,  in  moving  the  adoption 
of  the  report,  said  expenditure  on  the  renewal  of  plant  was  due 
to  the  fact  that  their  machines  had  not  the  power  necessary 
for  the  high-class  steel  that  was  now  made  at  Openshaw,  and  to 
the  fact  that  their  lathes  were  not  long  enough  to  take  the  large 
calibre  guns.  The  success  of  Elswick  material  in  the  war  just 
ended  must  be  a  source  of  much  gratification  to  them  all.  In 
Admiral  Togo's  last  great  naval  battle  four  of  the  twelve 
Japanese  ships  came  from  Elswick,  and  the  whole  of  the  vessels 
were  armed  with  Elswick  guns,  which  were  capable  of  giving 
a  broadside  discharge  of  seventy  tons  of  projectiles  per  minute. 
The  report  was  adopted,  and  dividends  declared  of  3s.  per 
share  on  the  ordinary  shares,  and  £4  per  cent  on  the  preference 
shares. 
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SECRET  OR  EXPERIMENTAL  USE  OF  AN  INVENTION. 

We  have  already  pointed  out  in  a  previous  article  that 
public  use  of  an  invention,  before  the  patent  in  respect 
of  it  lias  been  applied  for,  will  destroy  the  validity  of  the 
patent  subsequently  granted.  An  inventor  is,  however,  free 
to  put  his  invention  into  experimental  use  in  his  workshop, 
or  in  the  workshop  of  another  whom  he  has  confidentially 
employed  to  design  or  construct  his  models  or  first  devices, 
and  the  presence  of  workmen  or  others  employed  therein  will 
also  not  matter  so  long  as  they  are  bound  in  .confidence.  The 
logic  of  allowing  this  privilege  is  obvious,  for  otherwise, 
in  many  cases,  it  would  be  impossible  for  an  inventor  to 
materialise  his  invention  or  test  its  practicability  before 
he  decided  upon  the  exact  nature  and  scope  of  the  subject 
matter  of  the  patent  which  he  wished  to  obtain. 

The  privilege,  however,  must  not  be  abused,  and  it 
must  not  be  considered  to  extend  its  protection  beyond  the 
reasonable  use  with  the  adequate  and  necessary  help 
required  to  establish  the  utility  and  practicability  of  the 
invention.  The  use,  even  if  experimental  or  secret,  must 
not  be  carried  on  for  pecuniary  profit.  Thus  a  patent 
for  a  process  for  producing  flour  was  rendered  void  because 
the  patentee  had  obtained  flour  in  secret  by  the  process, 
and  sold  it  before  he  applied  for  the  patent.  Although 
the  nature  of  the  process  which  formed  the  subject  matter 
of  the  patent  could  not  be  ascertained  from  the  product — ■ 
i.e.,  the  flour,  which  was  all  that  was  disclosed  to  the 
public — yet  the  patent  was  held  to  be  invalid. 

This  may  appear  to  be  a  very  harsh  law-,  but  its 
rationality  will  be  understood  when  it  is  considered  that 
an  inventor  might  otherwise,  by  secret  use,  hold  a 
monopoly  for  years  before  he  appbed  for  a  patent,  and 
obtained  a.  further  monoply,  not  burdened  witli  the 
necessity  of  secrecy,  lasting  throughout  the  duration  of 
the  patent.  The  object  of  the  grant  of  patents  for  inven- 
tions is  to  encourage  the  advancement  of  the  industries 
or  trades  of  the  country  by  giving  inventors  an  opportunity 
of  working  their  inventions  commercially,  free  from  com- 
petition, during  the  initial  and  most  difficult  stages,  in 
exchange  for  the  disclosure  of  their  ideas  and  instructions 
for  carrying  them  into  effect. 

Prior  secret  use- of  an  invention,  not  for  the  purpose  of 
profit,  will  not  invalidate  a  patent;  and  therefore  one 
person  who  may  invent  and  actually  use  an  article  in 
secret  for  some  time  cannot,  on  the  ground  of  prior  user, 
successfully  attack  the  validity  of  a  patent  subsequently 
applied  for  and  granted  to  another  in  respect  of  an  article 
of  identical  nature. 

Where  a  .patentee  had  made  and  stocked  a  quantity  of 
goods,  but  had  not  sold  or  sent  out  any  of  them  before 
he  applied  for  his  patent  thereon,  the  latter  was  held  not 
to  have  been  rendered  bad. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  ^yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  '•'■Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18; 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

19284    J.  B.  LOCK.      Weeding  forks. 

19300  W.  A.  WILSON  and  W.  H.  MORGAN.  Device  for 
mixing  steamed  nosy  chaff  to  any  quantity  of  hay 
chaff. 

19310  R.  G.  ANDERSON.  Portable  apparatus  for  dipping 
sheen. 

19833    L.  CHRIST  and  A.  MEGNER.    Harvesting  machines.* 

19385  A.  C.  HARRIS.  Garden  tool  for  weeding,  flower  pick- 
ing, and  bush  pruning. 

19404    T.  WARD  and  J. 'HIGH  AM.    Potato  digger. 

19438  C.  L.  JERVIS.  Lifting  and  separating  potatoes  from 
soil. 

19457    L.    G.     ROHDE    and    H.     JOHANNES  ROHDE. 

Apparatus  for  elevating  grain,  etc. 
19560    W.   STOLL.      Pole  and  guide  bar  arrangement  for 

agricultural  machines.* 
19583    A.  WEIR.    Covers  for  hay  stacks,  ricks,  etc. 

Arms  and  Ammunition. 

19336  J.  W.  ESSER  and  G.  W.  &  F.  BARRATT.  Breech- 
loading  small  arms.* 

19402  F.  GEHRE.    Manufacture  of  safety  percussion  caps.* 
19434    F.     KRUPP     ACTIEN-GESELLSCHAFT.  Fluid- 
pressure  brakes  for  barrel-recoil  ordnance.* 

19513    E.  H.  SEARLE.    Fire  arms.* 
19577    T.  A.  POOL.  Ordnance. 

19604  M.  S.  SJOSTRAND.  Device  for  searching  for  sub- 
marine mines,  etc.* 

Bottles,  Glass,  &c. 

19265  J.  H.  HADFIELD.  Apparatus  for  trimming  bottle 
and  like  cans. 

19273    W.  P.  THOMPSON  (E.  Resell,  New  South  Wales). 

Bottle  clips.* 
19297    A.  E.  BISHOP.    Glass  plates  and  tiles. 
19449    M.  MAGDEBURG.    Decorating  glass  surfaces,  etc.* 
19531    S.  R.  DOCKING.    Cups,  glasses,  etc. 
19536    J.  A.  NEE.    Closures  for  bottles,  jars,  etc. 
19550    E.   T.    DIXON   and   THE    TUNELIUS    CO.  LTD. 

Bottle-washing  machinery. 
19556    R.  AVRIGHT.    Aerating  and  bottling  apparatus. 
19595    A.  MOSES.    Bottle  stopper.* 

19607    S.  C.  LARDEAIIX  and  F.  BESCOBY.  Non-refillable 

bottles,  jars,  etc. 
19646    M.  ELB.    Bottle  holder.* 

Building  and  Construction. 

19145  E.  W.  DENNIS  ON  and  R.  F.  FOWLER.  Metai 
collapsible  gates,  screens,  guards,  shutters,  and  the 
like. 

19164    E.  A.  ALLEN.    Sash  fasteners. 

19188  J.  W.  PARRISS  and  J.  P.  DORMER.  Lift  gates  or 
doors. 

19238    H.  E.  SMITH.    Machine  for  cutting  sods. 

19245  J.  BROADFOOT  &  SONS  LTD.  and  J.  R.  APPLEBY. 

Casement  windows.* 

19246  W.  J.  PITT.  Swivel  for  reversible  sliding  windows* 
19317  J.  NISBET.  Supports  for  concrete  floors,  ceilings,  etc.* 
19323    J.  T.  PRESTON.    Window  catch. 

19380    J.  I.  MOSS.    Self-acting  window  locks.* 
19388    W.  DAVIS.    Grin  window  fastener. 

19403  R.  T.  SURTEES.     Fireproof  floors,  beams,  etc.,  of 

concrete. 

19429    J.  ROWDON.    Parquet  floor  block  fastening. 
19432    G.  H.  CRABB.    Raising  and  lowering  Venetian  lath 
blinds. 

19471    R.  BOWEN.    Improvements  in  bricks. 
19501    G.     CARPENTER.      Metal    telescopic    ladder  and 
scaffolding. 

19509    .T.  ,T.  THOMPSON.    Fireproof  floors. 


19579    F.  LODGE.    Cowls  for  chimneys  and  ventilating  shafts. 
19624    E.    E.   ENYEART  and  T.    W.  ENYEART.  Door 
secures  and  burglar  alarms.* 

Chemistry  and  Photography. 

19165  R.  SCHUTTAUF.  Dark  slides  made  of  flexible 
materials,  and  in  camera  attachments  for  receiving 
(hem. 

19186  C.  D.  ABEL  (Akt.-Ges.  fur  Anilin  -  Fabrikation, 
Germany).  Manufacture  of  new  sulphurised  dye- 
stuffs. 

19189  C.  S.  BAILEY.  Manufacture  of  nitrate  of  soda  and 
the  recovery  of  bye-products  in  connection  therewith. 

19199  THE    BADISCHE    ANILIN    &    SODA  FABRIK. 

Anthracene  derivatives. 

19200  THE    BADISCHE    ANILIN    &    SODA  FABRIK. 

Anthraquinone  derivatives. 
19202    R.  KROYN.    Three-colour  screens  for  use  in  colour 
photography. 

19205  A.  E.  SUNDERLAND  and  THE  BRADFORD 
DYERS'  ASSOCIATION  LTD.  Method  for  dyeing 
khaki  on  vegetable  fibres. 

19214  J.  F.  WIXFORD.  Process  and  system  of  purifying 
water. 

19225    M.  SCHUTZE.    Photographic  enlarging  apparatus. 
19269    A.  W.  RUDDLE.    Obtaining  ammonia. 
19272    R.  T.  HAINES.    Cinematograph  mechanism. 
19330    G.  W.   MILES.     Cellulose  derivative  and  process  of 
making  same.* 

19352  C.    D.    ABEL     (Act.-Ges.     fur  Anilin-Fabrikation. 

Germany).  Manufacture  of  diamides  of  diakyln- 
salonic  acids. 

19353  A.  G.  BLOXAM  (F.  Becker,  Germany).  Manufacture 

of  indigo  from  phenylglycine  or  its  derivatives.* 
19371    A.   J.   BOULT  (Otto  Saab,  Germany).  Containing 
vessels  for  substances  whose  temperature  is  to  be 
indicated. 

19375  G.  B.  ELLIS  (Chemist-he  Fabrik  von  Heyden,  Germany). 

Manufacture  of  a  new  salicylic  compound.* 
19446    T.  CLEGG.    Apparatus  for  photographic  printing  and 
re-touching. 

19540  W.  VAN  DER  HEYDEN.  Solidification  of  hydro- 
carbons, such  as  petroleum  and  benzine. 

28547  T.  D.  LICHTEN STEIN.  Preparation  of  caramel  as  a 
colouring  matter  in  beer,  etc. 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

19156    F.  SCOTT.    Cash  desks,  cabinets,  and  the  like. 
19171    W.  R.  MORRIS.    Coin-freed  apparatus  for  delivering 
measured  quantities  of  beer  in  exchange  for  a  coin. 

19376  W.  H.  ELL.    Change  tills.* 

19405    J.  P.  McGUIRE.    Cash  check  tills. 

19555.    J.  TRANTOM.    Recording  apparatus  for  payment. 

Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

19148    H.    BURGESS    and    H.    SILVESTER.  Attachable 

carriages  propelled  bv  motor  cycles. 
19154    W.  T.  FISHER  and  W.   RADFORD.  Three-speed 

change  gears  for  cycles  and  the  like. 
19351    S.JOHNSON.    Portable  stand  for  protection  of  cycles, 

etc. 

19401    O.  PIHLFELDT.    Lever-operated  cycle  brakes. 

19407    C.  P.  HORTON.    Cycle  brakes. 

19461    E.  HINTERPOHL.    Preventing  theft  of  cycles* 

19505  R.  D.  TODD  and  W.  H.  HA  ZLEWOOD  (trading  as 
the  Birmingham  Stopper  and  Cycle  Components 
Companv).    Forks  and  fittings  of  cycle  frames. 

19512  A.  RIVETT.  Protection  of  cycle  chains  from  mud  and 
dirt. 

19573    II.  B.  SMITH.    Yokes  or  horseshoes  of  cycle  brakes. 
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19599    \V.  A.  EVERITT.    Velocipedes  for  the  use  of  children 

and  adults. 
19649    H.  ROBERDEAU.  Velocipedes. 

Electrical. 

19153  T.  E.  WEAVER.  Starting  switches  for  electric,  motors. 
L9210    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.,  and 

E.  B.  WEDMORE.    Protective  devices  for  electric 

distribution  systems. 
19211    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric  Co.,  U.S.A.).    Electric  measuring 

instruments. 

19230  C.  HAINES  and  J.  W.  TOWELL.  Insulating  supports 
tor  conductor  rails  of  electric  railways. 

19264  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).  Filaments  for  electric 
incandescent  lamps. 

19285  G.  REBORA.  Arrangement  of  relay  and  fusible  con- 
ductor for  electric  circuits.* 

19342  G.  C.  LINDBERG.    Magnetic  apparatus  for  advertising 

purposes. 

19345    J.  k.  Ql'AIN.    Holders  for  electric  incandescent  lamps. 
19368    .T.    H  ST.   HILL  MAWDSLEY.    Brush   holders  for 
dynamos.* 

19372    W.  C.  NORTHCOTT,  E.  C.  TOWNSEY,  and  E.  C. 

HOEGERSTALDT.  Electrically-operated  electro- 
magnetic devices.* 

19379    THE     DEUTSCHE     GASLUHLICHT  ACT.-~GES. 

AUERGES.  Process  for  production  of  incandescence 
filaments  for  electric  lamps.* 

19425    G.  OLDENBOURG.    Electro  capillary  apparatus.* 

19447    E.  W.  HILL.    Connectors  for  electric  conductors. 

19495    S.  O.  COWPER-COLES.    Electric  radiators. 

19504    A.  L.  PRENTISS.    Trolley  pole  controllers. 

19545    J.  M.  TOURTEL.    Electric  meters. 

19551    E.  DU  BOIS.    Electrical  time  switches. 

19553  C.  NATHAN  and  J.  J.  LEYLAND.    Telephones  for  the 

use  of  deaf  persons. 

19554  H.  B.  SHELDON  and  P.  M.  ELLIOTT.  Indicating 

and  checking  device  for  use  with  telephone. 
19561    W.  J.  DAVY.    Electric  arc  lamps. 

19603  CROMPTON  &  CO.  LTD.  Automatic  electrical_eircuit 
breakers. 

19616    G.    SCHAULI.    Electric  batteries. 
19631    M.  CHRISTENSEN.    Primary  electric  batteries* 
19633    F.  MTLLINGTON.    Sockets  for  holding  electric  lamps, 
etc. 

Engineering  and  Mechanical. 

19144    J.  T.  DOUGLAS.    A  combination  for  operating  valves 

by  pressure. 
19147    T.  DOWNIE.    Metallic  lift  valves. 

19149    W.  H.  RICHARDS  and  G.  H.  GEEN.    Metallic  anti- 
friction separating  ring. 
19161    G.  CHEETHAM.    Grinding  of  circular  valves. 
19163    E.  A.  ALLEN.    Pulley  racks. 

19170  A.  WHITING.  Instrument  for  automatically  register- 
ing and  recording  the  speed  of  any  rotary  motion, 
as  of  motor  cars. 

19174    T.  S.  JAMES.    Internal-combustion  engines. 

19196  A.    HERISSON.    Operating    levers  for  change-speed 

gears. 

19197  H.  H.  LAKE  (Aktiebolaget  Separator,  Sweden).  Gear- 

ing for  centrifugal  machines.* 

19209  H.  H.  LAKE  (Aktiebolaget  Separator,  Sweden).  Tur- 
bine separating  apparatus. 

19213  S.  J.  GRIFFITHS.  Apparatus  to  automatically  limit 
the  amplitude  of  a  reciprocating  movement. 

19224  J.  BROADFOOT  &  SONS  LTD.,  and  J.  R.  APPLEBY. 
Suction  and  delivery  valves  for  pumps. 

19229    W.  CASSIE.    Helical  gear. 

19253    W.  HARTMANN.    Valve  gearing.* 

19281  J.  FRANCOIS.  Valves  of  air  and  other  gaseous  fluid 
compressors.* 

19283    T.  CASSON.    Method  and  means   of  indicating  and 

announcing  speeds. 
19292    C.  GRIFFIN.    Rotary  engines. 

19296  J.  MALKIN,  J.  J.  BINNS,  and  G.  FOSTER.  Wood- 
planing  machines. 

19298  H.  CRUSE.  Casings  for  angle  or  junction  blow-off, 
etc.,  valves. 

19311  J.  BRITTAIN  and  H.  BROOK.  Quick-adjusting 
spanners,  etc. 

19322  A.  KERSTER.  Curvature  and  hollowing  turning 
apparatus. 

19325  E.  JONES.  Constructing  of  screws  used  in  the  trans- 
mission of  power. 

10327  G.  GIBB  and  S.  M.  MAYOR.  Transporter  carriages 
for  coal-mininor  purposes. 

19343  F.   V.    SMITH.    Tool  chuck. 
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19355    A.    HARE.     Automatically   operating    gas    or  other 
valves,  electric  switches,  etc.,  at  predetermined  times. 

19357  J.  McMlLLEN  CAMPBELL.       Machine  for  sinking 

shafts. 

19358  R.  S.  MEARS.    Lubricating  devices* 

19364  A.  II.  PREEN.    Method  of  controlling  crypto-epicyclie 

or  like  form  of  gear. 

19365  W.  O.  GRAFTON.    Construction  of  machinery. 
19369    J.  NUTTALL,  S.  BENTLEY,  and  A.  A.  WHITLEY. 

Pumping  engines. 
19382    T.  DAWLER  and  J.  T.  THOMPSON.    Water  gauges 

and  valves,  etc. 
19411    H.  C.  BAINES  and  G.  W.  S.  LEESON.    Rotary  engine. 
19414    M.  ARNDT.    Indicating  continuously  mean  working  or 

effective  pressure.* 
19419    P.  BROWNE.    Sneed-change  gearing. 
19444    G.  E.  JAMES:     Expansible  pulley.* 
19455    C.  J.  FOX.    Axles  for  wheels  and  power-transmitting 
,  shafting. 

19460    C.  M1CHKL.    Friction  clutch  coupling.* 

1*9467    E.  SORENSEN.    Holding-up  appliance  for  riveting.* 

19470    A.  KUNZLI.    Centrifugal  pumps.* 

19479    H.    H.    LAKE  (The    National    Meter    Co.,  U.S.A.). 
Meters.* 

19483  E.  M.   S.  BODDEM.    Electrically-operated  hydraulic 

lifts. 

19484  R.  L.   JONES  and  R.  T.  WRIGHT.    Lock  nut  and 

washer. 

19492    J.    R.    BUCKLEY.    Vertical    spindle  wood-moulding 
machines. 

19535    J.  M.  HAMOR.    Rock  drills  and  other  impact  tools.* 
19538    F.  0 .  FITCH  and  A.  M.  CHEYNE.    Production  of 
motive  power. 

19547  B.  TREWHELLA  and  W.  TREWHELLA.  Lever  jack.* 

19548  B.  TREWHELLA  and  W.  TREWHELLA.  Hauling 

and  lifting  lever  jack. 

19549  A.  A.  HOPK1NSON.    Coal-cutting  machine. 

19550  A.  MEAKIN  LTD.    Machines  used  for  making  articles 

of  elliptical  shape. 
19591    R.  TATTERSALL.    Machine  tools. 
19609    C.  W.  COWELL..  Coal  drills.* 
19615    L.  SILVERMAN.    Change-sueed  gear. 
19632    C.  SEMMLER.    Turbines  operated  by  steam  and  hot 

gases.* 

19641  II.    FOTTINGER.       Automatically   determining  the 

rotary  movements  of  rotating  shafts.* 

19642  J.  II.  FOUST.    Boring  implements* 

19645    P.    JE'NSEN   (The   Mason   Kipp    Manufacturing  Co., 
U.S.A.).  Lubricators.* 

Engines,  Internal  Combustion. 

(See  also   Vehicles  for  Motor  Cars.) 

E.  BATAULT.  Apparatus  for  starting  explosion  motors. 
THE  WOLSELEY  TOOL  &  MOTOR  CAR  CO.  LTD., 
and  A.  A.  REMINGTON.    Means  for  use  in  starting 
multiple  cylinder  and  double-acting  cylinder  internal- 
combustion  engines. 
G.  M.  SCHEBLER.  Carburetters* 
C.  GRIFFIN.    Rotary  gas  and  oil  engines. 
S.  T.  LEA.    Air  water  cooler  for  explosion  engines  of 

motor  cars,  etc. 
WOLSELEY  TOOL  &  MOTOR  CAR  CO.  LTD.,  and 
A.     A.     REMINGTON.       Liquid-fuel    feed  and 
carburetting     apparatus     for  internal-combustion 
engines. 

19517    C.  HUBERT.    Starting   mechanism   for  internal-com- 
bustion engines.* 
T.  B.  BROWNE.    Internal-combustion  engines. 
W.    STEAD  and   H.  MENSFORTH.  Internal-com- 
bustion engines. 


19275 
19279 


19280 
19293 
19308 

19320 


19532 
19537 


Engines,  Steam. 

19458    A.    J.    BOULT  (B.   Smart,  J.  L.    Barbour,  W.  A. 

Crosthwait,    G.    W.    McKissock,    J.    Beal,    S.  W. 

Gosthwait,  W.  Royster,  and  Y.  E.  Redmond,  U.S.A.). 

Valve  mechanism  for  steam  engines,  etc. 
19557    H.   SCHARBAU.       Multiple-expansion  steam  or  gas 

turbines.* 

19596    G.    DAVIS.       High    or    low-pressure    vacuum  valve 
relating  to  steam  engines. 

Food  Products. 

19346  W.  LANGER.  Coffee  mixture. 
19413    D.  PICKETT.    Beer  taos,  etc. 

19436    F.  SHARMANN.    Aerating  and  delivering  liquids. 
19526    L.  O.  HOLGATE  and  J.  A.  JESSOP.    Treating  milk 

to  produce  artificial  human  milk. 
19582    E.  S.  B.  BOX  and  R.  A.  LISTER  &  CO.  LTD.  Spring 

neck-bearing  for  cream  separators. 
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Furniture  and  Domestic. 

19168    F.  WEFER.    Clay  pipe  fences. 

19165    T.  BASS.    Teapots,  saucepans,  and  the  like  articles. 
19191    E.  ANDREWS.    Venetian  blinds.* 
19204    ML  SOKSKY.    Article  of  furniture. 
19220    J.  JAMES  &  SONS  LTD.,  and  ('.  E.  JAMES.  Needle 
cases. 

19226    W.  J.  MACKENZIE.    Sewing  machines. 

L9228    W.  T.  ROBERTSHAW.    Cornice  poles. 

19232    T.  NEWTON  and  W.  T.  CHERRY.    Hand  brushes. 

19295    ('.  HILBURN.  Firelighter. 

19319    J.  A.  KENNEDY.  Desks. 

19331  F.  H.  AYRES  and  A.  G.  COLSON.    Tables  having 

folding  suoportiug  means. 

19332  W.  SHEAR.*  Holder  for  cues,  umbrellas,  sticks,  etc. 
19347    H.  BROWN.    Stool,  chair,  etc.,  seats. 

1.9348    H.  BROWN.  Bags. 

19406    M.  MOLLOY.    Accordeon  type  window  blinds. 
19450    E.  S.  LECKEY.  Teapots. 

19463    J.  S.  STEWART-WALLACE.    Cleaning  and  polishing 
knives. 

19474    G.  KRAMER.    Appliance  for  beating  carpets.* 

19477  G.  L.  T.  DENNIS  and  R.  H.  BEST.    Adjustable  book 

and  like  supporting  apparatus.* 

19478  K.  TOBIAS  KRISTIANSON  GILJE.     Pressing  and 

squeezing  appliance  for  domestic  use.* 
19480    J.  S.  STEWART-WALLACE.    Sewing  machines. 
19482    F.  II.  JORDAN.    Hair  pins. 
19486    G.  P.  SPITTALL.    Washing  machines. 
19489    E.  H.  ANSTEY.       Manufacture  of  handles  of  cruet 

stands,  butter  and  cheese  dishes,  etc. 
19498    W.  J.  WOOD.  Firelighters. 

.19500    J.  ARROW  SMITH.    Cinder  sifter  and  dust  collector 

for  domestic  fireplaces. 
19514    J.  T.  JACKSON.    Self-opening  dust  cover  for  chests  of 

drawers. 

19528    L.  E.   BLAQUE.    Metallic  brushes. 

19542    A.  PERKER.    Holders  for  tooth-picks,  matches,  salt. 

19559    D.  FROEHLICH.    Combination  furniture* 

19584    G.  A.  ALLEN.    Furniture  castors. 

19597    T.  M.  HOUGHTON.    Window-cleaning  apparatus. 

19618    A.  J.  BOULT  (United  Shoe  Machinery  Co.,  U.S.A.). 

Sewing  machines. 
19639    F.  W.  MULLER.    Sewing  machines.* 

Hardware. 

19159    J.  SAWBRIDGE.    Reversible  bolt   suitable  for  mortice 

locks  and  rim  locks. 
19169    H.  S.  WOODWARD  and  THE  FALKIRK  IRON  CO. 

Adjustable    mirror    or    mirror    back    suitable  for 

lavatories  and  such  like.* 
19193    E.  M.  McCUTCHON  and  G.  NEWELL.  Candle-stick 

and  holder. 
19231    J.  LINKLETER.  Spanner. 
19241    S.  CANTRILL.    Hubs  and  bearings  of  wheels. 
19294    J.  0.  SHEA  and  J.  J.  O'CONNOR.    A  lock  linch-pin 

19299    W:   II.  BAILEY    and  J.  BAILEY.    Union  for  con- 
necting covers  or  bonnets  to  valve  casings.* 

19304  W.  II.  JUNR.    Non-metallic  seated  ball  tap  for  syphon 

cisterns,  etc. 

19305  E.  W.  WHITLEY.  Chisels. 

19344    W.  A.  HAINES  and  J.  JENKINS.  Candle-stick. 

19391  A.  II.  WORMALD  and  W.  BROOKE,    Locking  of 

nuts  upon  bolts  or  nuts  upon  screwed  shanks  studs. 

19392  A.   DAVIDSON.    Padlocks,  ~  etc. 

19426    S.  F.  CLARE.    Improvements  in  axes,  etc.* 
19459    A.  G.  BLOXAM  (A.  W.  and  R.  W.  Mewes,  U.S.A.). 
Picks. 

19485    A.  H.  WURER.    Hocks  and  eyes. 

19491    C.  CRAIG.    Improvements  in  earthenware,  metal,  and 

other  pipes,  tubes,  etc. 
19494    S.  O.  COWPER-COLES.    Inlaying  and  ornamenting 

metallic  surfaces. 
19199    J.  W.  BROCKMAN  and  II.  GREAVES.  Sheet-metal 

bin. 

19516    R.  DUNNE.    Clamps  for  use  in  making  frames.* 

19518    L.  MORRIS.    Globe  holders. 

19523    A.  L.  LADE.    Draw-off  and   other  taps* 

19566    C.  F.  NOEL.    Keyless  lock  with  a  permutation  device.* 

19572    H.  W.  TONKS.  'Pin-pointing  machines. 

19590    N.   G.    WILLIS.       Securing  handles    or    shaft  into 

hammer  heads,  etc. 
19608    J.  M.  FLEMING  and  J.  W.  THOMPSON.  Combination 

nut  and  bolt.* 
19634    F.  EGGER.    Rivetless.  nailless  horse  shoe. 

Heat,  Light,  and  Ventilation. 

(Including  Oas  Manufacture.) 

19167    E.  C.  POWELL.    Self-acting  candle  extinguisher  and 
candle. 


19173  N.  ROSEN  Automatic  and  self-feeding  acetylene  gas- 
generating  machine. 

11)176    J.  MOELLER.    Incandescent  burners. 

19212  W.  II.  A.  FITZPATRICK,  LORD  ARMSTRONG. 
Manufacture  of  briquettes. 

19237  L.  L.  KNOWLES  and  THE  MIDLAND  ICE  CO.  LTD. 
Cooling  apparatus. 

19255    E.  A.  HAILWOOD.    Miners'  safety  lamps. 

L9259  A.  W.  HILL  and  THE  SIR  '  HIRAM  MAXIM 
ELECTRICAL  CO.  LTD.  Electric  incandescent 
lamps. 

19262  E.  WACIITER  and  T.  R,  STUCK E LBERGER.  Auto- 

matic regulatible  explosion  proof  acetylene  lamp.* 

19263  F.  ABBEY.    Fire  alarm. 

19274    C.  DE  ALBERTIS.    Safety  gas  burners. 
19301    R.  HARTLEY  and  J.  T.  BRADFORD.  Incandescent 
gas  fittings. 

19306  G.  BODSWORTH.    Heating  and  annealing  furnaces. 
19321    J.  W.  BRAY.    Lanterns  for  incandescent  gas  lighting.* 
19340    G.  B.  SMITH  and  S.  CHURCH.    Wet  gas  meters. 
19384    BAD1SCHE    M  A  S  C II I N  E  N  F  A  B  R I K    END  EISEN- 

GIESSEREN  VORMALS  G.  SEBOLD  UND 
Si: HOLD,  and  NEFF.  Inserting  match  splints  in 
carrier  bars  of  match-making  machines.* 

19389    J.  F.  SCHNELL.    Vaporiser  for  lamps. 

19395    J.  W.  BRAY.    Inverted  incandescent  gas  burners. 

19397    H.  LUCAS.    Motor  car  lamps,  etc. 

19400    E.  A.  HAILWOOD.    Miners'  safety  lamps. 

19410    H.  J.  GRICE.    Gas-producing  plant. 

19428    J.  DARGIE.    Air  gas  torch. 

19430    F.  ALTMANN.    Atmospheric  gas  burners. 

19435  M.  PICK,  I.  FISCHEL,  G.  IMIELA,  and  E.  WALL- 
NIG.    Self-lighting  mantle  for  incandescent  gas.* 

19439    S.  RUSSELL.    Bails  or  carriers  for  motor  lamps. 

19468  A.  RECTOR.  Inverted  incandescent  lamps  or  gas 
burners.* 

19496    G.  L.  MORTON.    Producer  gas  plants. 
19503    A.  R.  FIRKINS.    Kilns  for  drying  hops,  malt,  etc. 
19515    A.  C.  ELI  and  S.  W.  KELSEY.    Light  indicator.* 
19520    W.  BEST.    Miners'  safety  lamps. 

19539    W.  VAN  DER  IIEYDEN.    Manufacture  of  briquettes 

of  coal  dust  or  powdered  peat,* 
19564    N.  W.  R  A  SNICK.  Forges. 
19567    T.    PHILLIPS.    Miners'  safety  lamps.* 
19570    II.  HILL.    Lighting  up  of  lamps  of  road  vehicles. 
19585    E.  A.  HAILWOOD.    Gauzes  for  miners'  safety  lamps. 

19601  H.  M.  DARRAII.    Incandescent  gas  fittings. 

19602  S.  N.   TURNER.    Gas  stoves. 

19612    II.  W.  HANWELL.    Shades  for  gas  pendants. 
19617    L.  BEMELMANS.    Gas  generator  furnaces* 
19619    P.    R.    J.    WILLIS    (G.    Whitlock    Pond,  U.S.A.). 
Chandelier  and  gas  brackets. 

Jewellery,  Clocks  and  Music. 

{Including  Phonographs,  etc.) 
19143    P.  EKHAUS.       Combined  recording  and  reproducing 

diaphragm  for  phonographs. 
19261    B.  KERSCIIL.    Indicating   when  clocks   and  watches 

have  run  down. 
19290    I.  EMRICH.  Bracelets. 

19307  H.  T.  LOGAN.    Mechanical  piano  players,  etc. 
19312    P.  BERGNA.    Fastening  pendant  charms. 

19394  E.  E.  BACON.  Automatically  turning  over  music 
IgcIvgs  etc. 

19456    M.  F.  VOLKMANN  and  W.  0.  TRUAX.    Watch  and 

clock  movements.* 
19465    J.  MAXFIELD.    Tracker  plates  for  automatic  piano 

players. 

19487    T.  SMITH.    A  snap  or  fastening  to  be  applied  to  articles 
of  jewellery,  such  as  lockets,  pendants,  bracelets,  etc. 
19635    T.  P.  HEWITT.    Manufacture  of  clocks  and  timepieces. 
19650    H.  SATTLER.    Calendar  clock* 

Leather  Goods,  including  Machinery. 

19155    W.  H.  ARTHUR.    Panels  of  riding  saddles. 

19162    H.  W.  LUDLOW.    Heel  plates  for  hoots  and  shoes. 

19242    J.  W.  CROSS.    Boot  and  "shoe  stretchers. 

19286    F.    M.    COWLEY    and    N.    WEAVER.  Attaching 

revolving  rubber  hecks  to  boots  and  shoes. 
19309    D.  ZAMBAUX.    Razor  strops. 

19443  P.  MAGNUS  and  T.  G.  DAVIS.  Process  of  preparing 
leather.* 

19589  J.  A.  LONG.  Fixing  and  nailing  the  soles  and  heels 
of  boots. 

Medical. 

19181    C.  H.  BUTLIN.    Vaccination  appliances. 

19195    R.  B.  FLETCHER.    Brushes,  especially  intended  for 

use  in  cleaning  artificial  teeth. 
19339    C.  SHEFFIELD.    Manufacture  of  medicated  pads  and 

bandages, 
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19415    F.  A.  S.  WORMALL.    Artery  forceps. 

194-16    F.   A.   S.  WORMALL.      Improvements  in  form  and 

method  of  constructing  pessaries. 
19651    J.  ENTRICAN.    Loading  or  charging  of  vaccination 

tubes,  etc. 

Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

19182  L.  V.  ATKINSON.  Preliminary  treatment  of  refractory 
ores. 

19198    A.  JACOBSEN.    Metallic  alloys.* 
19235    S.  COWPER-COLES.    Production  of  iron  castings. 
192:16    8.  COWPER-COLES.    Ornamenting  metallic  surfaces. 
19257    F.  E.  BAGNALL.    Plating  or  similar  vats. 
19282    C.  CLAESSEN.    Improving  aluminium  alloys  by  heat- 
ing and  chiiling.* 
19338    W.  FARADAY.    Metallic  alloys. 

19373    C.   SCHWIER.      Manufacturing  ingot  iron  and  iron 

steel  in  a  basic  furnace. 
19525    C.    LE\N    (The    Maschinenbau    Anstalt  Humboldt, 

Germany).    Separating  ores.* 
19638    ,T.  A.  W.  BORCHERS,  F.  E.  GUNTHER,  and  P.  R. 

FRANKE.    Electrolytic  production  of  copper.* 

Optical.  Mathematical,  etc.,  Instruments- 

19166    A.  KONIG  and  E.  DONITZ.  Telemeters. 

19268    J.  H.  BARTON.    Prismatic  field  glasses. 

19270    J.  H.  BARTON  and  E.  A.   CHAPMAN.  Prismatic 

field  glasses. 
19356    A.  SCHLOTTGEN.    Spectacle  frames. 
19420    E.    G.    BURRELL.     Measuring  the  amount    of  an 

optical  delusion. 
19565    E.  M.  A.  TARSASAG,  J.  ERTNER,  and  S.  FLEINER. 

Automatic  balance  for   fine  broken   and  granular 

materials  or  liquids.* 
19647    R.  B.  NORTH.    Indicating  gradients. 

Printing  and  Typewriting. 

19190    P.  FIREMAN.  Manu  facture  of  printing  ink  pigments.* 
19234    S.  COWPER-COLES.    Process  for  the  manufacture  of 
electrotypes. 

19328  W.  LONGLEY.    Calico,  paper,  etc.,  printing. 

19329  P.  M.  JUSTICE  (The  Long  Arm  System  Company. 

U.S. A.).    Plate  printing  machines.* 

19333  C.  E.  HOPKINS.  Combination  apparatus  for  finishing 
curved  stereotype  plates. 

19367  S.  O.  COWPER-COLES  and  C.  M.  &  H.  GONNE. 
Production  of  printing  blocks. 

19475    F.  BARTON  PYE.    Improvements  in  typewriters. 

19575  A.  ROWAN  and  H.  BONHAM.  Cleaning  of  letter- 
press printers'  type  cases. 

19587    A.  G.  BROWN.    Feeders  lor  printing  presses  etc 

19627    R,  C.  ANNAND.    Web  printing  machinery.  ' 

Railways  and  Tramways. 

19141  C.  LILLICRAP.  Binding  or  holding  apparatus  for 
timber  loaded  in  railway  and  other  wagons  or  carts. 

19157  M.   B.   MOUNTAIN,    G.   M.   GIBSON,   and  F.  C. 

BUXTON.  Quadrant  plates  of  the  trucks  or  bogie 
carriages  of  tramcars. 

19158  M.  B.  MOUNTAIN,  G.  M.  GIBSON,  and  A.  F.  H. 

HEAD.  Obstruction  removers  or  life-saving  apparatus 

for  tramcars  and  the  like. 
19160    R.  CAPSTICK,  W.  DAAVSON,  and  A.  W.  WHELON. 

Raihvav  signalling  apparatus. 
19423    W.  FAIRWEATHER  (The  Brown  Hoisting  Machinery 

Co.,  U.S.A.).    Extension  track  or  apron  for  overhead 

tramways.* 

19431  W.  R,  WOOD.  Production  of  draught  in  locomotive, 
etc.,  engines. 

19441    H.  ADAMS.    Lubricating  tramway  rails,  etc. 
19466    J.  H.  TINK.    Automatic  signalling  apparatus  for  level 
crossings. 

19568    F.  B.  HOLT  and  A.  WALLIS.  Electrically-controlled 

semaphore  signals  for  railways. 
19637    W.  C.  FRASER.      Signalling  on  railways  in  foggy 

weather. 

Sanitation. 

{Including  Building  and  Hardware.) 
19222    R.  W  ADS  WORTH.    Machine  for  sweeping  streets. 
19248    C.  A.  MIDGLEY    and    W.  P.  GIBBONS.  Refuse 
destructors. 

19313    M.  J.  ADAMS.    Distributors  for  sewage,  etc. 
19318    F.  W.  JONES.    Automatically-worked  gear  for  inter- 
mittent discharge  of  sewage. 
19366    P.  SCHAUER.    Extraction  of  dust  by  air  suction.* 
19490     W.  B.  FAIR.    Sanitary  sawdust. 

19502  J.  C.  BUTTERFIELD.  '  Sterilising  sewage  sludge  and 
utilising  its  constituents. 


19519    J.  MOORE.    Pipe  support  for  pipes  laid  in  earth. 
19526    F.   W.    DOBSON.      Method  and  means   for  treating 

sewage  and  effluent  liquids  arising  therefrom. 
19529  .H.  H.  LAKE  (The  Regenerated  Cold  Air  Company. 

U.S.A.).    Apparatus  tor  treating  air.* 
19574    J.  G.  GAMBLE,    Gulley  trap. 
19588    A.  H.  MOUNTAIN.    Gulley  top  for  drains. 
26826a  G.  WATSON  and  H.  W.  MASON.    Refuse  destruction. 

Shipbuilding  and  Navigation. 

19178  T.  SULLIVAN  and  J.  J.  HOVEY.  Method  of  cover- 
ing ships'  hatchways. 

19278  H.  L.  HOLLINGTON  and  H.  C.  M.  PATTEN. 
Submersible  vessels. 

19359  D.  GRANT.  Protecting  ships  from  torpedoes,  pro- 
jectiles, etc. 

19362  T.  H.  WHRLESS.    Construction  of  boats.* 
19409    R.  STOLA.    Propelling  and  steering  vessels.* 

19453  A.  T.  DAWSON.  Boat-steering  gear  for  boats, 
especially  submarine. 

19472  E.  LEES  and  A.  T.  DAWSON.    Diving  gear  of  sub- 

marine or  submergible  boats. 

19476  E.  LEES  and  A.  T.  DAWSON.  Submarine  and  sub- 
mergible torpedo  boats. 

19522  G.  B.  HASLEHURST  and  G.  W.  MALLET.  Diving 
appliance. 

19552  P.  D.  EWING.  Watertight  doors  for  submarine 
vessels. 

19625  A.  C.  GREENE.  Improved  means  of  entrance  and 
exit  of  submergible  vessels. 

Spinning,  Weaving,  and  Allied  Trades. 

19208  A.  J.  BOULT  (La  Societe  Anonyme  de  Peignage, 
France).    Combing  machines  for  textile  materials. 

19239    A.  SOWDEN.    Manual  power  looms. 

19243    THE    BRITISH    NORTHROP    LOOM    CO.  LTD. 

(Fritz  Bhimer,  Switzerland).  Means  for  indicating- 
warp  thread  breakage  in  looms. 

19249  W.  BEAUMONT  and  A.  GOLDTHORPE.  Pattern 
mechanism  or  head  motion  of  loom  dobbies. 

19473  THE  HIGH-SPEED  BRAIDING  CO.  LTD.  and  S.  H. 

JONES.    Braiding  machines. 
19508    A.  N.  MARR.    Machinery  for  drying  warps  and  hanks 

of  yarn  or  other  woven  or  felted  fabrics,  etc. 
19571    F.  HOUGET.    Self-acting  mules. 

19578    J.  WARD.    Two-reeled  sewing  machine,  without  bobbin - 
or  shuttle. 

Stationery  and  Paper. 

19194    T.  PAGE-WOOD.  Envelopes. 

19252    W.  BROWN  and  H.  W.  Y.  WILSON.  Envelopes. 
19288    W.  HUCK.    Postcards,  letter-cards,  and  the  like.* 
19291    E.  S.  WHITTINGTON.  Holder  for  newspaper  contents. 
19337    KENRICK     &     JEFFERSON     LTD.     and    A.  C. 
KENRICK.    Manufacture  of  envelopes. 

19363  F.  E.  BLAISDELL.    Process  for  the  point  to  point 

conveyance  of  sheets  of  paper. 
19370    J.  NUTTALL,  S.  BENTLEY,  and  A.  A.  WHITLEY. 

Paper-making  machines. 
19412    J.  W.  CARR.    Quick-opening  envelope. 
19442    D.  McKENZlE.    Pencil  sharpeners.* 
19448    F.  SZYMANSKI.    Device  for  filling  inkpots,  etc. 
19580    W.  SCRIMGEOUR.    Picture  post  and  letter  cards. 
19600    Mcl.  J.  D.  CARTER.    Rotary  duplicator. 
19629    J.  W.  MACKENZIE  (J.  T.  Wisner,  U.S.A.).  Opening 

the  flaps  of  envelopes  and  similar  wrappers.* 

Steam  Boilers  and  Fittings. 

19183    H.  L.  DAYIES.    Steam  generators. 
19206    D.  McLEAN.    Feed  water  heaters  and  purifiers. 
19361    VALDEMAR  TABOULEVITCH.    Tube  boilers.* 
19493    W.  H.  DAVIES.    Apparatus  or  method  of  generating 

steam  in  boilers. 
19594    J.  BLAKE.    Steam  boilers.* 

Toys,  Games,  and  Sport 

19314  C.  SLATER.    Collapsing  landing-ring  joints  for  fishing 

purposes. 

19315  C.  SLATER.    Fishing  reels. 

19316  C.  SLATER.    Half-divided  screw  or  knuckle-joint  for 

fishing  purposes. 
19326    J.   C.  W."  L'ESTRANGE  BURGES.      An  improved 
game. 

19335    A.  HARRIS.    Improved  game. 

19377    P.    EDSALL.      Scoring,    registering,    and  recording 

apparatus  for  "  Bridge." 
19396    A.  DITTMAR.    Construction  of  golf  balls. 
19398    L.  A.  BENJAMIN.    Billiards,  etc. 

19462    W.  S.  SIMPSON.    Improved  construction  of  golf  club. 
19506    J.  W.  HARTLEY  and  E.  HARTLEY.    Golf  balls, 
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19511    J.  B.  ADAMS.    Mechanical  game. 

19606  W.  CLIFFOED.  Balls  for  use  in  golf  and  other  games 
L9614    W.  P.  DOUGLAS.  Toy. 


19151 
L9203 
1 9227 
19260 
19266 
19267 
19334 
19381 

1041 7 
19445 
19469 

19510 

1 9524 
19533 
10541 

19543 

19581 

10021 


Tyres. 

,T.  WILLIAMSON.    Pneumatic  tyres. 

II.  STAUB.    Protective  covers  for  pneumatic  tyres. 

C.  H.  WILKINSON  and  .1.  H.  KA YE.  Tyre. 
A.  W.  TIDBURY.    Resilient  tyres. 

A.  W.  SOUTHEY.    Carrying  devices  for  tyres. 

A.  W.  SOUTHEY.    Tools  for  removing  tyres. 

W.   M.  BOWEON.    Improvements  in  resilient  tyres. 

D.  CHARLESTON.    Compound  for  scaling  punctures 
in  tyres,  etc.* 

J.  THOMSON.    Spring  tyre  for  vehicle  wheels. 
S.  ('.  GRAHAM.    Outer  covers  for  pneumatic  tyres. 
F.   S.  KNIGHT.    Improvements  in  valves  of  bicycle, 
etc.,  tyres. 

A.  A.  BEESLEY.    Anti-skid  appliance  for  pneumatic 

tyres  of  wheels  for  motor  cars,  etc. 
J.  A.  MAYS.    Tyres  and  tyre  protectors. 
T.  NORTON.    Pneumatic  tyres. 

R.  LEWIS.    Composition  for  use  in  repairing  punctures 

in  pneumatic  tyres. 
II.  .T.'A.  BRISSON  and  P.  SCHMIDT.  Anti-slippmg 

device  for  tyres  of  road  vehicles,  etc. 
F.  B.  SMITH.    Pneumatic  tyres  and  wheel  rims  for 

motor  cars,  etc. 
SOCIETE  ANONYME  DES  ESTABLISSEMENTS. 

Tyres  for  vehicle  wheels.* 


10172 
10187 


Vehicles,   Wheels,  etc. 

G.  DOULL.    Wheel  cases  (or  covers. 
J.  B.  LE  MAITRE  and  W.  P.  YOUNG.  Folding- 
hinges  for  the  shafts  of  mailearts,  bassinettes  ,and 
the  like. 

10218    H.  G.  RIEMER.    A  motor  car  and  motor  boat  com- 
bined in  one  conveyance. 
10210    E.  M.  JONSON.    Motoring  hood. 

19247    A.  McD.  STUART.    Luggage  carrviug  attachment  for 
automobiles. 

10258    A.  H.  SMITH.    Nipple,  connections  for  cable  brakes 
10271    W.  EYANS-.TACKSON.    Indicating  the  speed  of  motor 

cars. 

10354    C.  B.  YAN  HORN.  Wheels. 
19303    J.  FISHWICK.    Vehicle  wheel. 

19408    T.  F.  MELDRUM  and  H.  J.  MELDRUM.  Steering 

gear  of  motor  vehicles. 
10427    L.  .1.  JENKINS.    Motor  ear  speed  indicators. 
19433    M.  A.  LEMERCIER.    Felloes  and  tyres  for  wheels  of 

road  vehicles. 

19140    H.  ADAMS.    Elevating  and  transporting  motor  road 
yehicl  es. 

TEASDALE.    Covering  for  omnibuses,  etc. 
HARPER,  jun.    Controlling  motor  road  vehicles 
M.  McCATHIE,  W.  R.  CAIN,  and  N.  B.  CAIN. 
Fire  escapes.* 

Vehicle  wheels. 
Brake    mechanism  for 


19464 
1 9534 
19558 

19502 
19620 

10023 
19020 
10630 
19040 
10043 
19052 


A- 
J. 

D. 

F. 
T. 

F. 
W 
M. 
L. 
M 
A. 


W.  BROWN. 

NORTON.      Brake    mechanism    for   motor  road 
vehicles 

McINTYrRE.    Balance  wheels,  staffs,  and  hubs.* 

G.  FELKNER.    Folding  steps  lor  public  carriers  * 
R.  ZECHLIN     Motor  cars,  etc.* 
BOIRAULT.  Wheels. 
\V.  HEYENGA.    Vehicle  axles.* 
IIKI'Z.    Anti-vibratory  device  for  carriage  springs, 
etc.*  N 

Wearing  Apparel. 

E.  OVENSHIRE.    Infants'  bands  or  shirts.* 

H.  DAVY'.    Motor  coats. 

F.  DOYLE.    "  Made-up  "  neckties. 
SALMON.    Spreading  devices  for  maintaining  rigid 
neckbands,  dress  collars,  etc. 

PRY'M.  Press-studs.* 
.  JAHN  and  T.  WEISE.    Improvements  relating  to 
articles    of   clothing,  adapted    for  use    with  inter- 
changeable linings.* 

SALMON.    Device  tor  holding  up  skirts. 
SCHARER.    Hair-waving  device* 
T.  ABBEY'.    Suspending  an  umbrella  or  stick  from 
the  person. 

19527    R.  H.  WALL.    Ladv's  stole  or  boa  holder  for  attach- 
nent  to  the  dress. 
M.  THEILER.    Dress-protecting  bodices  * 
A.  SWANSON.    Necktie  fasteners.* 

F.  M.  MOLONY.    Adiustment  of  skirts  and  blouses. 

G.  H.  SACHSENRODER.  Dress  shield  for  garments. 
P.  J.  HOWE.    Device  for  collar  studs,  etc 


10207 
10217 
19240 
10254 

10340 
10300 


19418 
10454 
19  497 


19546 
19563 
19598 
19611 
1901  1 


Miscellaneous. 

19142    A.  G.  LEIGH.    Sprinkling  apparatus.* 

19146    F.  C.  NICHOLLS  and  G.  E.  LAWSON.    Spring  roller 

sanitary  razor  strop. 
19150    ,T.  E.  DRAPER  and  J.  SHAKESPEARE.  Artificial 

foster  mothers  for  tl>e  rearing  of  young  fowls. 
19152    E.  R.  RIVERS.    A.  carbon  compound. 
10175    W.    H.    BLACKBURN,   E.    IIOULDG  ATE.    and  J. 

DAVIES.    Turning-off  or  linking  machines. 
10177    E.    KUHNMUNCH.      Apparatus    for    screening  or 

separating  broken  eoal. 

10179  E.   A.   JUDGE   and   A.  F.    BULL.  Paperhanging 

roller. 

10180  IT.  PETERS.    Manufacture  of  Portland  cement. 
L91S4    .1.  S.  YABSLET  and  R.  C.  ATKINSON.    Apparatus  for 

measuring  the  flow  of  liquids. 
10102    W.  FAWCETT,  W.  FAWCETT,  jun..  E.  BERCHU. 

and  G.  C.  GERHAUSER.  Grinding,  moulding, 
planing  and  polishing  wheels  for  stone,  cement, 
metal,  etc. 

10201    O.  BOHM.    Constant  current  distributing  system.* 

10215  .1.  F.  WIXFORD.    Process  of  preparing  and  feeding 

reagents. 

10216  H.  H.  LAKE  Aktieboleget  Separator,  Sweden).  Centri- 

fugal separating  apparatus. 
10221    C.  C.  GOSSAGE.    Holders  for  storing  hosepipes,  ropes, 

garden  tools,  etc. 
10223    B.    HALLIGAN.      Device  for  application  to  receipt 

forms,  etc.,  to  obtain  continuous  records. 
19233    G.  R.  McGAHAN.    Treatment  of  leaves. 
19244    G.  PEAKE.    Tap  for  casks. 
10250    W.  LONGLEY.  "  Dyeing  of  wood. 
19251    A.  CORNER.    Paperhangers'  machine. 
19250    A.  H.  SIMPSON.    Hosepipe  stands. 

19276  E.  RUND.    Storage  water  heaters. 

19277  A.    F.   SPOONER   (Aktiebolget   Separator,  Sweden). 

Liner  for  self-balancing  bowls.* 
19287    A.    J.    BOULT   (H.     T.    Jones   and   W.    G.  Jones, 

U.S.A.).    Leaf  flexing  machines.* 
10289    J.   F.  BOTTOMLEY  and   A.   PAGET.      Means  for 

folding  articles  of  fused  silica  or  other  refractory 

material. 

10302  V.  A.  KRIDLO.    Gate  with  perforations  in  groups.* 

10303  W.  WARREN.    Cigarette,  cigar,  etc.,  cases. 

19324    M.   SCHUBERT  and  OTTO  RECHNITZ.  Differen- 
tial measuring  tape  in  making  up  of  goods,  etc. 
19341    P.  E.  VAN  BERENDONCK.      Automatic  receiving 

device  for  sub-divided  substances. 
19350    J.  W.  DRUMMOND.    Paint  tubes.* 
19374    E.  KAUMANN.    Spring-beaded  knives.* 
19378    W.    P.   THOMPSON    (August    Schmitz,  Germany). 
Continuous  supply  of  two  liquids  to  a  vessel.* 

10385  E.    THEIS.      Treating  liquids  and    semi-liquids  for 

evaporating  and  distilling,  concentrating  with  con- 
tinuous re-utilisation  of  the  heat  employed.* 

10386  E.  THEISIN.      Apparatus  for  producing  steam  or 

vapour  from  liquids  without  boiling  action,  appli- 
cable for  generating  with  high-pressure  steam. 

19387    F.  VINTER.    Lids  or  covers  for  biscuit  or  other  boxes. 

19390  E.  WIGNALL.  Collar  device  for  use  when  sham- 
pooing. 

10421    W.  FAIR  WEATHER  (The  Brown  Hoisting  Machinery 

Company,  U.S.A.).    Grab  buckets.* 
19422    W.  FAIR  WEATHER  (The  Brown  Hoisting  Machinery 

Companv,  U.S.A.).    Storage  bins.* 
10124    W.  FAIRWEATHER  (The  Brown  Hoisting  Machinery 

Company,  U.S.A.).    Grab  buckets.* 
19437    F.  C.  INGHAM.    Wrapper  or  cover  for  cigarettes. 
19450    E.  S.  LECKEY'.    Hand  bags,  chatelaine  bags,  etc. 
19452    W.  H.  BAILEY.    Air  propellers  and  fans. 
19481    T.  R.  AVERGAARD.    Disjointable  packing  cases* 
10488    C.  E.  HUTCHING S.    Signboard  stud  and  slot. 
19507    T.  A.  POOL.    Sifting  machinery. 
10530    F.  T.  PILLIVANT.    Collapsible  cardboard  boxes. 
19544    G.  DEBLITY\    Delivering  small  quantities  of  liquid 

soap.* 

10562    A.  G.  M.  COMBIE.    Cotton  pickers'  harvesters* 
10576    D.  P.  RITCHIE.    Collapsible  cardboard  boxes. 
19586    A.  BROWN.    Adjusting  the  length  of  cords,  etc.* 
19593    W.  J.  ANDERSON.    Collapsible  boxes. 
1S605    F.  HOFFMANN  and  J.  ZUGER.    Apparatus  for  manu- 
facture of  folded  boxes.* 
19610    A.  C.  FOOT.    Improvements  in  orderly  bins* 
1961.3    E.  W.  BERTENSHAW.       Combined  bow  guide  and 
unite. 

19622  S.  G.  WIGHTMAN.  Improvements  in  the  composition 
of  matter.* 

19628    J.  B.  ROBINSON.    Cardboard  boxes.* 

19636    H.  H.  SCHON.    Heat  interchanges  for  fluids.* 

19648    J.  BAMFORD.    Swath  turners'  side  delivery  rakes,  etc. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

COMPILED   BY   MESSRS.    MARKS   AND  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  November  6th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

Manufacture  of  electa  des  for  electric  accumu- 


DRING.       Variable-speed  driving 


11920  URUNO. 

lators. 
12111    MACBETH  & 

mechanism. 

The  toothed  wheels  are  arranged  so  that  they  are  always 
in  gear,  being  mounted  loosely  upon  the  axle  or  its  sleeve, 
and  in  connection  with  them  and  with  the  adjacent  end  of 


the  drum  a  clutch  is  provided  by  which  the  drum  aud  its 
adjoining  toothed  wheel  may  be  easily  engaged  and  dis- 
engaged to  effect  the  required  driving  connection. 
12265    SCHUELER  &  ROSENTHAL.    Manufacture  of  pipe 
bar  and  the  like  of  lead  or  lead  alloy. 
ELWORTHY  &  WILLIAMSON.    Manufacture  of  gas 
for  illuminating,  heating,  and  power  purposes,  and 
apparatus  therefor. 
GERCKE.    Means  for  maintaining  in  juxtaposition-like 
poles    of    relatively-movable    magnets    or  magnet 
t-ystems.    [Rights  under  Patents,  etc.,  Act,  1901,  not 
granted.] 

DE  BAVAY.  Process  for  separating  by  flotation  zinc 
blende  from  ores,  tailings,  and  concentrates,  and  for 
preparing  such  ores  to  enable  such  separation  to  be 
effected. 

TURNER.  Fire  bars  and  bearers  of  furnace  grates. 
SCIPLE  &  ROSS.  Cores  or  moulds  for  casting. 
Cores  or  moulds  are  provided  which,  in  the  casting 
operation,  will  not  cause  blow  holes  to  be  formed,  but  will 
permit  of  a  clean,  sharp  casting  being  produced  without  any 
great  care  being  exercised  in  regard  to  the  venting  of  the 
casting  mould. 

18769  HADDAN  (Copland).  Apparatus  for  depositing  biscuit 
paste  and  other  semi-fluid  materials  in  measured 
quantities. 


14333 


16760 


18660 


18702 
18738 


18424    GRAY  &  SLOPER.    Pneumatic  tyres. 

This  tyre  is  adapted  for  heavy  vehicles,  and  is  of  a 
crescent-shaped  cross-section  having  a  projecting  centre 
portion.    The  advantage  of  this  broad  and  shallow  air  space 


is  that  in  the  case  of  a  heavy  load  sufficient  resilience  is 
provided,  while  obviating  the  risk  of  upsetting  the  vehicle 
should  one  tyre  become  damaged. 

18434  DONLEVY.  Apparatus  for  transmitting  and  receiving 
messages  and  the  like. 
The  letters  or  words  of  the  sight  receiver  are  arranged 
on  a  drum  of  ten  rings,  each  fitted  with  five  letters;  the 
keyboard  of  the  transmitter  is  at  the  bottom  of  the 
apparatus  and  controlling  the  opening  of  1  lie  shutters  A,  so 
that  the  words  can  be  seen,  the  axial  movement  of  the  drum 


18795 

1 8858 
18926 

19010 

19012 

19083 

19101 
19135 
19148 

19153 


19158 
19185 
19289 


Photographic  change  slides  for 


by  means  of  an  electro  magnet  B,  so  as  to  bring  one  or  the 
other  series  of  five  rings  to  sight,  and  the  four  groups  of 
electro  magnets  C  so  as  to  rotate  the  drum  gradually  in  the 
one  or  the  other  direction  in  order  to  expose  to  sight  the 
different  rows  of  words. 

CRAIG.    Means  for  improving  the  combustion  of  fuel  in 

boiler   furnaces  and  the  like. 
(iPAVSON.    Manufacture  of  artificial  fuel. 
McDERMOTT.       Terminal  connections  for  electrical 
wires. 

BROOKS  &  WATSON. 

daylight  loading 
TITHERINGTON  &  MoBREARTY.       Tyres  for  the 

wheels  of  vehicles. 
HUTCHINS.    Vehicle  for  breaking  and  training  horses 

and  other  animals. 
KUN  &  HALPHEN.    Calculating  machines. 
SPIERS.    Knitting-  machines. 

DAWSON  &  BUCKHAM.    Firing  mechanism  of  breech- 
loading  ordnance. 
STREICH.       Pneumatically-operated    mechanism  for 
actuating  the  keys  or  equivalents  of  pianos  or  like 
musical  instruments. 
PORTER  &  GRIFFITH.    Lock  nuts. 
PARE.    Lace  and  method  of  making-  the  same. 
HARDING.    Concrete  mixers,  churns,  and  other  moving 
containers. 
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19300    PRENTICE  &  SHIELS.    Transmission  mechanism. 

To  relieve  pressure  when  in  action  the  driven  parts  of  a 
clutch  are  balanced  by  a  spring  which  acts  on  both  parts. 


The  movable  part  of  the  clutch  is  connected  to  a  dash-pot 
which  has  a  graduated  movement,  so  that  the  clutching 
takes  place  gradually. 
19344    BURNETT.    Boots  and  shoes. 

19423    TAYLOR.    Internal  insulation  of  tubes  and  fittings  for 

electric  conduits. 
19714    SIMPSON  &  PARK.    Trucks  for  self-propelled  vehicles. 
A  separate  truck  frame  is  provided  at  or  near  each  end 
of  the  car,  each  frame  having  two  axles  and  two  pairs  of 
wheels  and  the  whole  pivoting  about  a  vertical  axis,  so  as 


1o  render  it  possible  for  the  axles  to  become  displaced 
relatively  to  the  car  body  and  allow  the  car  to  take  curves 
easily. 

19748    BERRY.    Apparatus  for  supplying  alternating  electric 
current. 

When  the  fuse  A,  inserted  in  the  circuit  of  a  main  trans- 
former B,  blows  the  switch  C  closes  a  circuit  through  an 


electro  magnet,  which  causes  spare  transformer  D  to  be 
automatically  inserted  in  the  supply  circuit.    In  order  to 


give  also  a  danger  signal  an  incandescent  lamp  is  shunted  to 

the  mentioned  electro  magnet. 
10774    WILSON.    Manufacture  of  coal  gas. 
19799    LEVAVASSEUR.    Internal-combustion  engines. 

This  multiple-cylinder  engine  comprises  a  plurality  of 

cylinders  arranged  in  two  series  at  an  angle  of  90  deg. 

relatively  to  each  other,  each  opposite  pair  of  cylinders 


/9733/c*. 


working  on  the  same  crank,  and  being  arranged  slightly  out 
of  line  with  each  other  to  allow  straight  connecting  rods  to 
be  used. 

19822    LATOIIR.    Starting  resistances  for  electric  commutator 
motors.    [Date  applied  for  under  International  Con- 
vention, September  16th,  1903.] 
The  drum-wound  armature  is  provided  with  two  com- 
mutators, and  the  brushes  of  like  polarity  situated  upon 
different  commutators  are  connected  by  resistances  in  order 
to  limit  the  short-circuit  current  in  the  brushes.  Another 
feature  of  the  invention  is  the  method  of  starting.  A 


governor  actuated  by  the  motor  disconnects  resistance  out  of 
circuit  as  the  velocity  increases,  or  the  same  effect  is  pro- 
duced by  the  potential  in  the  motor  along  a  line  per- 
pendicular to  the  short-circuited  brushes,  which  potential  is 
maximum  at  starting  and  nil  at  synchronism. 
19867    WOLSELEY  TOOL  AND  MOTOR  CAR  CO.  LTD.,  and 
AUSTIN.    Means  for  use  in  jiropelling  ships,  boats, 
and  other  craft  by  internal-combustion  engines. 


The  airaugement  of  engines  comprises  a  main  propeller 
shaft  which  is  driven  by  a  main  internal-combustion  engine, 
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and  auxiliary  propellers,  which  are  arranged  on  either  side 
and  are  driven  by  auxiliary  engines  which  are  geared  with 
the  main  shaft,  so  as  to  enable  manoeuvring  to  take  place 
while  the  main  propeller  is  idle.  The  auxiliary  engines  are 
utilised  to  start  the  main  engine. 
20026    HEARN.    Eesilient  metal  tyres  for  wheels. 

This  tyre  is  composed  of  a  series  of  spring  plates  secured 
to  the  wheel,  so  that  the  tread  portion  of  the  tyre  when 


under  load  shall  not  bear  against  the  periphery  of  the 
wheel.  The  tyre  is  supported  laterally,  and  is  capable  ot 
ready  removal  from  the  wheel. 

20112    JONES.    Apparatus  for  boiling  milk  and  the  like. 

23171  ROSSITER.  Air  pumps  for  use  with  steam  engine  con- 
densers. 

The  invention  consists  in  a  special  construction  of  plunger 
and  barrel  for  an  air  pump  of  that  type,  where  separate 
pumps  are  used  for  withdrawing  from  the  upper  and  lower 


B.  If  a  rectifier  fails  to  work  the  switch  of  the  device  A 
comes  again  to  the  starting  position.    The  switches  C  serve 


parts  respectively  of  the  condenser.    One  end  of  the  pump 
barrel  is  fitted  with  delivery  valves,  is  open  at  the  end,  and 
provided  at  an  intermediate  point  with  openings  in  com- 
munication with  a  condenser. 
20214   TAYLER  &  HENEY  STONE  &  SON  LTD.    Tables  and 
cabinets  with  rising  receptacles. 
WASHINGTON.    Photographic  cameras. 
KILEOY  &  EVERSHED  &  VIGNOLES  LTD.  Means 
for  automatically  indicating  certain  relative  positions 
of  guns  or  the  like  to  each  other. 
AVETHERELL  &  SMITH.    Seats  for  use  in  exposed 
situations,  such  as  the  roofs  of  tramears  and  elsewhere. 
HARGREAVES.       Generation    and    application  of 
chlorine. 

RHODES  <fc  BLACK.    Apparatus  for  moulding  dough  or 

other  plastic  substances. 
LUKE.    Fireproof  doors. 

LEITNER  &  LUCAS.    Electric  lighting  of  trains. 
PRICE.    Supports  for  motor  bicycles  or  the  like. 
BRADLEY.    Device  for  turning  over  sheets  or  leaves  of 
music. 

ALLANSON-WINN.  Groynes. 

SMITH.  Tobacco  pipes  and  cigar  and  cigarette  holders. 
DAVIDSON.       Warp   stop  motions  and  weft-supply 

motions  for  looms. 
CAROLAN  (General  Electric  Co.).       Vapour  electric 

apparatus  for  rectifying  and  other  purposes. 
Each  rectifier  of  a  multiple  system  is  conected  to  an 
electro  magnetic  device  A.  This  device,  as  well  as  the 
magnet  B,  which  oscillates  the  rectifier,  are  sent  through 
by  the  current  of  a  battery,  which  starts  the  arc.  As 
soon  as  the  arc  is  established,  the  rectified  current  passing 
through  A  causes  the  battery  to  be  cut  out  of  the  circuit  and 
no  current  flows  any  more  through  the  oscillating  magnet 


20384 
20540 


20820 

20835 

20995 

21036 
21144 
21256 
21551 

21625 
21682 
21685 

20533 


to  insert  as  many  rectifiers  in  the  circuit  as  required  by  the 
load. 

21855    SMITH.    Machinery  for  polishing  cycle  hubs,  sprocket 

wheels,  and  other  articles. 
21898    DONNELLY.    Steam  heating  systems. 

A  balanced  valve,  having  its  spindle  connected  to  a 
diaphragm  and  to  a  counter-weight  lever,  is  placed  on  the 
return  main  of  a  steam  heating  system.  The  one  side  of  the 
diaphragm  is  connected  with  the  supply  main,  and  the 


RBTP/fM 


arrangement  is  such  that  when  the  pressure  in  the  return 
increases  beyond  a  predetermined  degree  the  valve  opens  to 
permit  discharge  of  water  of  condensation,  but  closes  again 
when  the  pressure  drops.  Check  valves  are  inserted  at  the 
base  of  some  columns  in  the  radiators. 
21973  CHURCHWARD.  Automatic  vacuum  brakes  for  rail- 
way trains. 


This  invention  consists  in  admitting  atmospheric  air 
direct  into  the  cylinder,  for  the  "  <[uick  acting  "  application 
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of  the  brake  in  ordinary  "service  stops  "  on  the  admission 
of  atmospheric  air  into  the  train  pipe  by  the  driver  in  such 
volume  as  will  lift  an  accelerating'  valve,  provided  for  that 
purpose,  which  is  arranged  to  close  when  the  brakes  are 
applied  with  the  desired  ratio  of  power. 
22066    FORD.    Dust-extracting  apparatus  for  cleaning  railway 
carriage  cushions,  carpets,  and  the  like. 
This  apparatus  consists  of  a  portable  cylinder  which  is 
adapted  to  be  coupled  up  to  the  ordinary  vacuum  of  the 
compressed  air  brake  pipe.    The  dust  is  drawn  up  (by  the 


suction  of  the  ejector)  into  a  dust  collector  of  finely-woven 
material,  the  said  dust  collector  preventing  the  dust  being 
drawn  into  the  brake  pipe. 
22490    APPERLY.    Ventilating  rooms. 

22509  MOIR.  Apparatus  for  use  in  washing  or  washing  and 
separating  solid  foreign  particles  from  produce,  such 
as  grain,  peas,  beans,  and  the  like. 

22511  BECK.  Blowing  magnet  arrangement  for  arc  light 
lamps. 

The  electrodes  are  arranged  parallely  or  at  an  angle  to 
each  other  and  surrounded  by  one  or  more,  iron  plates; 
these  plates  act  as  a  reflector  of  the  magnetic  lines,  which 


compass  card  is  made  of  a  very  light  substance  (for  instance, 
celluloid),  and  the  needles  are  so  arranged  that  their  ends 


22659 


are    produced  either  only  by   the   lamp   current  passing 
through  the  carbon  rods,  or  by  the  mentioned  current  and 
a  blowing  magnet  which  is  mounted  above  said  plate. 
22603    CAUSER.    Manufacture  of  corrugated  metal  sheets  and 
means  to  be  employed  in  connected  therewith. 
MORCAN    CRUCIBLE    CO.    LTD.,    and  SPEIRS. 
Manufacture  of  composition  or  compound  for  brushes 
of  dynamo  electric  machines,  for  bearings,  and  for 
other  articles. 

The  copper  powder  can  be  incorporated  with  the  plumbago 
in  any  desired  proportion  by  mixing  in  a  dry  state,  or  the 
copper  powder  can  be  added  to  the  plumbago  so  as  to  form 
layers  upon  or  in  the  body  of  the  same,  the  mass  being  then 
subjected  to  a  high  pressure  whereby  a  thorough  union 
of  the  two  substances  is  effected. 

Rl  SSLLL.    Oil  lamps  for  motor  cars  and  the  like. 
TK'KNER.       Machinery    or    apparatus    for  making 
cigarettes. 

JACKSON.    Spring  wheels  for  motor  cars  and  other 
vehicles. 

SEDDON.    Puses  for  projectiles. 
NISSEE  &  BERGGREN.    Folding  bedsteads. 
THOMSON,  B  A  RON  KELVIN,  KEAN,  &  KELVIN  & 
JAMES  WHITE  LTD.    Mariner's  compass. 
The  ozimuth  mirror  does  not  rest  on  the  glass  cover  as 
hitherto,  but  is  supported  by  the  metal  of  the  bowl  in  order 
to  avoid  danger  of  breaking  the  glass  by  gun  tire.  The 


22777 
22892 

22930 

22986 
23008 
22695 


lie  nearly  in  horizontal  circles  in  order  to  minimise  the 
disturbing  influences.  The  bowl  is  adapted  to  contain  liquid. 
22817    BRITISH    THOMSON-HOUSTON    CO.    LTD.,  and 
HOPPS.      Electric  power  transmitting  mechanism, 
applicable  to  motor  vehicles  and  other  similar  pur- 
poses. 

The  invention  relates  to  a  method  of  obtaining  a  constant 
watt  output  from  an  electric  generator  working  upon  a 
varying  load.  In  the  one  manner  of  performance,  the 
generator  is  provided  with  a  compound  field  winding,  the 
series  part  of  which  is  only  operative   at  starting  and 


during  heavy  loads,  enabling  the  voltage  to  rapidly  build 
up ;  but  when  the  voltage  and  load  are  established  this  series 
winding  is  cut  out  of  circuit  automatically,  and  simul- 
taneously resistance  is  inserted  in  the  shunt  held  by  means 
of  a  switch  eleclro-magnetica  lly  operated  by  the  main  cur- 
rent, the  voltage  being  thus  diminished. 
22899    SIR  W.  G.   ARMSTRONG,   AVHITWORTH,  &  CO. 

LTD.,  and  NOBLE.    Hoists  especially  suitable  for 

ammunition. 

Relates  to  improvements  in  Patent  No.  16373,  1903,  in 
which  the  buckets  were  arranged  so  that  the  clips  which  hold 
the  ammunition  in  place  during  the  upward  movement  of- 
thc  hoist  were  worked  by  cams.    The  improvement  consists 


■Mr 


in  operating  the  clips  by  the  weight  of  the  article  in  the 
bucket.  The  bucket  is  provided  with  a  movable  base  so  that 
on  loading  it  is  pressed  downwards,  compressing  the  springs 
which,  by  means  of  inclined  surfaces,  turn  the  clips  about 
their  pivots  and  force  them  against  the  article. 
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22902    WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co. I.    Elastic-fluid  turbines. 
The    cylindrical    casing  is   divided    into  two    or  more 
principal    sections,    each    section    being    provided  with 
diaphragms  which,  when  the  sections  are  assembled,  meet  and 


form  walls  to  divide  the  casing  into  stages.    To  prevent 
distortion  in  casting  or  due  to  heating  each  of  the  sections 
is  of  itself  divided  into  secondary  sections,  each  of  the 
secondary  sections  representing  one  stage. 
23015    JONES  &  JONES.    Devices  for  automatically  operating 
the  points  and  switches  of  electric  and  other  tramways 
and  the  like  from  the  vehicles. 
23023    ATKINSON.   Fluid-pressure  turbine  motors  and  pumps. 
A  disc  is  mounted  on  a  shaft  between  suitable  covers; 
this  disc  has  two  concentric  rings  of  blades  A.    The  motive 


Muid  is  admitted  on  to  the  outer  ring  of  blades,  il  then  passes 
on  to  (he  inner  ring  of  blades,  from  which  it  passes  on  to  the 
outer  ring  again,  and  then  to  exhaust. 

23041    HACKING  &  HILTON.    Terry  looms. 

2304*  PRESTWK'U.  Enamelled  (vitrified)  iron,  steel  or 
copper  plates,  tablets,  or  the  like. 

23003  MITCHELL.  Contact  breakers  for  overhead  systems  of 
electric  traction. 

23HI]     SAXTON  &  GUMMERSON.    Railway  switches. 

23113    DE  GRAVE.    Maciiine  guns. 

23120  McGEE  &  DONALD.  Stop  motion  for  wire-weaving 
looms. 

23120  ASHTON.  Driving  belts  for  motor  cycles,  motor  cars, 
and  the  like. 

The  driving  belt  proper,  which  may  be  of  any  cross-sectional 
configuration,  is  covered  from  end  to  end  with  leather 
washers. 

23138  MONTEITH.  'lyres  for  the  wheels  of  motor  and  other 
vehicles. 

23130    M(  ALPINE  &  SMITH.    Tinpiug  wagons. 

23167    WALKER,    WALKER,    &    WALKER.  Controlling 

devices  for  automatic  weft  replenishing  looms. 
23186    HODSON.    Stretchers  and  like  folding  furniture. 

23190  HEATON.    Method  of  and  means  for  handling,  trans- 

porting, and  storing  fur  and  feathered  game. 

23191  LEECH.    Steam  generators,   superheaters,  and  water 

heaters. 

23237    WHITE.    Pulp-beating  engines. 

23239    APPLEBY  &   HORNER.       Suspended  transporters, 

travelling  hoists,  or  telphers. 
23241    PORDAGE.    Nozzles  for  fire-extinguishing  and  other 

purposes. 

23246    HILL.    Manufacture  of  seamless  hosiery. 
23248    BAXTER.    Support  for  displaying  goods. 
23250    MASON.    Educational  appliances. 
23261    WILSON.  Filters. 


23206  WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.).  Elas'ic-rluid  turbines. 
A  fluid  under  pressure  is  employed  as  the  motive  agent 
for  opening  and  closing  the  admission  valve.  The  fluid  is 
continually  circulating-  through  the  system,  and  while  its 
pressure  may  momentarily  vary,  with  changes  in  position  of 
the  valve-operating  mechanism,  the  flow  for  a  given  time 


remains  constant.  Oil  or  water  may  be  used  for  this  pur- 
pose. The  system  may  be  called  a  series  system,  wherein  the 
fluid  discharged  by  a  pump  first  passes  through  the  valve 
mechanism  and  then  through  the  bearings  back  to  the 
exhaust. 

23231    JAMES  CYCLE  CO.  LTD.,  and  KIMBERLEY.  Speed- 
gear  mechanism  for  cycles. 
When  the  pawl  A  is  in  the  disengaged  position  the  crank 
disc  B  and  sprocket  wheel  rotate  as  one  part,  which  gives 
the  high  speed.    When  the  pawl  is  disengaged  the  central 


pinion  ('  is  at  the  same  time  held  from  relating,  thereby 
causing  the  crank  disc  to  operate  the  epicyclic  gear,  which 
produces  the  low  speed. 
23280    BRADLEY.       Carburetters     for  internal-combustion 
engines. 

The  carburetter  has  an  air  passage  of  constant  area,  so 
that  air  may  be  led  past  the  spraying  jet  to  mix  with  hydro- 
carbon in  a  first  mixing  chamber,  and  has  an  additional 


t 

1 

L 

air  inlet  controlled  by  the  suction  of  the  engine,  so  that 
when  required  a  second  supply  of  air  may  be  added  in  a 
second  mixing  chamber  to  dilute  the  then  over-rich  mixture 
from  the  first  mixing  chamber. 
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13305    SINCLAIR   &   SINCLAIR,  jun. 
boilers. 


Water-tube  steam 


The  upper  and  lower  drums  comprise  semi-circular  casings 
connected  by  tubes  arranged  in  pairs,  the  flat  sides  of  the 
upper  and  lower  casings  forming  tube  plates  into  which  the 
tubes  are  expanded  or  otherwise  secured. 
23311    MARRIOTT.    Steam  boilers. 

GOODBEHERE  (Lawrence).    Spindles  for  spinning  and 
doubling. 

BROOKE.    Manhole  channels  for  sewerage. 
PILKINGTON.       Silencers  and  exhaust  chambers  of 
internal-combustion  engines  for  motor  bicycles,  auto- 
mobiles, and  the  like. 
HOFFMANN   MANUFACTURING    CO.   LTD.,  and 
MAIR.    Thrust  bearings. 


23312 

23314 
23318 


23370 


The  invention  relates  to  thrust  bearings  in  which  two  or 
more  rows  of  balls  are  employed  to  reduce  friction,  the 
object  being  to  construct  the  same  that  each  row  will  bear 
its  proportionate  share  of  the  load. 
23381    R.  WAYGOOD  &  CO.  LTD.,  and  WALKER.  Hydraulic 
lifts  aud  hoists. 
The  movement  of  the  spindle  operates  a  lever  A  connected 
with  a  valve  rod  of  a  hydraulic  auxiliary  valve  B,  the 
ports  of  which  communicate  by  suitable  pipe  connections 


with  the  main  controlling  valve,  whereby  the  auxiliary 
valve  is  caused  to  open  slowly  and  so  regulate  the  flow  of 
water  to  compensate  for  any  leakage,  and  bring  the  cage 
of  lift  to  rest  by  restoring  equilibrium. 


LTD.,  and  NEIL  & 


23333    FLETCHER,  RUSSELL,  &  CO. 
NEIL.    Gas  fire  stoves. 
GRE1G,  CHANDLER.  &  CHANDLER,    Apparatus  for 
automatically  lighting  and  extinguishing  public  and 
other  lamps. 
TAYLOR.  Typewriters. 

TROLLEY.  Travelling  aprons  or  conveyers,  such  as 
are  used  for  self-binding  harvesters  or  reaping 
machines. 

MILEY  &  CRAVEN  BROS.  LTD.    Planing  machines. 
The  toothed  wheel  A-,  which  operates  the  table-driving 
pinion,  is  provided  with  a  rim  so  as  to  form  a  cavity  to 
contain  the  elements,  by  means  of  which  the  toothed  wheel 
is  intermittently  connected  with  the  carrier  plate  B  in 


2  5348 


23357 
23385 


23395 


alternate  directions.  On  the  carrier  plate  are  hinged  two 
cam  levers  C  which  are  so  shaped  that  a  wedging  action 
is  produced  between  the  levers  and  a  projection  on  the  wheel 
A,  which  produces  the  compression  of  a  spring  buffer  D 
thereby  minimising  all  shocks  and  jarring. 
23402  HOLLYWOOD  &  BIGGS.  Application  of  cycles  for 
carrying  and  driving  various  machines. 
FLETCHER.  Cycle  pump  connection  means  or  fittings. 
HOLDEN.  Magneto  electric  apparatus  for  ignition 
purrjoses  in  connection  with  internal-combustion 
engines. 

GILES.    Device  or  rest  for  supporting  the  feet  of  a 

child  seated  on  a  cycle  in  front  of  the  rider. 
HOCHGESAND.    Sight  feed  lubricators. 
An  auxiliary  chamber  is  disposed  between  the  oil  reservoir 
and  the  glass  tube  leading  to  the  sight  tube,  so  that  in 
case  of  oil  being  driven  back  the  oil  and  water  driven  back 


23420 
23438 


23440 
23476 


® 


separate  from  each  other  in  this  auxiliary  chamber  in  con- 
sequence of  their  difference  in  density,  the  oil  returning  into 
the  reservoir,  aud  the  air  or  water  returning  automatically 
into  the  glass  tube  as  soon  as  the  counter  pressure  ceases. 

23493    McNAUGHT.    Wool-washing  machines. 

23542    SIMPSON.    Corset  busk. 
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23554  CHAT  WIN  &  SLATER.  Reamers. 

The  reamers  are  made  with  a  number  of  helical  flutes 
of  the  usual  form.  The  reamers  increase  in  diameter  from 
the  point  which  first  enters  the  work  by  a  series  of  steps, 
the  cutting  portion  betwen  the  narrow  step  and  the  portion 
betwen  each  step  being  parallel  and  forming  only  a  guide  for 
the  cutting  edge.  The  parallel  portions  have  no  cutting 
action. 

23555  W.  B.  HAIGH  &  CO.    LTD.,   and  SHORE.  Dove- 

tailing machines. 
33576  ROBERTS.  Process  for  restoring  to  white  flour  certain 
properties  and  materials  or  ingredients  lost  in  mill- 
ing for  use  in  the  manufacture  of  bread,  cake,  pastry, 
puddings,  and  other  articles  of  food  in  which  flour  is  or 
may  be  used. 

23582  RICHARDSON.  Knife  cleaning  and  polishing  machine. 
23593    TYLER  &  TYLER.    Appliance  for  locating  punctures 

in  pneumatic  tyres. 
23597    RUBSAM.    Processes  of  preparing  beer  wort. 
23685    MACTAGGART  &  SCOTT.    Steering  gear  for  vessels. 
23697    CLIFFORD.    Tyres  for  motor  cars  and  other  vehicles. 

The  tread  is  divided  up  into  blocks  which  are  supported  by 
metal  frames  connected  together  by  links  secured  to  chains 
A;  the  chains  can  be  further  attached  to  chain  mail  extend- 


ing partially  or  entirely  over  the  sides  of  the  tyres  and 
adapted  to  be  anchored  to  the  wheel  rim  by  devices  which 
will  permit  adjustment  of  the  tension  on  the  chains  or 
chain  mail. 

23703    NORREYS.    Heels  of  boots  and  shoes. 

23718    HUCKS  &  HUCKS,  jun.    Aparatus  for  aerating  liquids 

or  charging  them  with  gas,  and  for  supplying  aerated 

liquids  or  liquids  charged  with  gas. 
23742    BIRKIN,   BIRKIN,   &   ANDERSON.    Lace  and  the 

method  of  making  the  same 
23883    VERGER.    Door  locks  or  similar  fastenings. 
23885    BRAUN.      Magnetic    brakes   for    railway    and  other 

vehicles. 

23945    HIPKINS.    Scales  and  weighing  machines. 

23988    SCHMIDT.    Piston  valves  and  packing  therefor. 

The  piston  slide  is  cut  away  in  the  middle  down  to  the 
piston  rod,  and  within  the  piston  slide  valve  a  flexible  or 
axially    movable  pressure   plate    A  of    great    surface  is 


arranged,  so  that  the  interior  steam  pressure  can  firmly 
press  the  rings  in  certain  positions  of  the  valve  against 
the  outer  surfaces  of  the  piston  slide  valve. 


21166    MOUTERDE.    Electric  accumulators. 

The    electrodes    which    compose    the    accumulator  are 
formed  of  cylinders  grooved  upon  their  external  and  internal 
faces  and  constituting:,  as  it  were,  a  screw  and  a  nut.. 
24174    OVERBECK.    Method  of  separating  arsenic  from  liquid 
food  materials  whether  used  as  liquid  or  treated  or 
combined  with  other  materials  to  produce  a  more  or 
less  solid  food. 

24238  GEBR.  HE YL  &  CO.  G.  m.  b.  II.  &  WULTZE.  Process 
for  manufacturing  wiiite  lead.  [Date  applied  for 
under  International  Convention,  June  11th,  1904.] 

24246  KODAK  LTD.  (Cummings).       Photographic  printing 

frames. 

24247  KODAK    LTD.    (Browncll).       Photographic  printing 

frames. 

24354    LAWS.    Wheels  for  vehicles. 
24402    ADAMS.    Flushing  cisterns. 
24446    MEIIRA.    Filter  press  frames. 

24723  WEBB,  BRETTELL,  &  ADAMSON.  Refrigeration ;  in 
which  a  gas  is  compressed  and  liquefied  under  pres- 
sure. 

24729    HALLER   &   MACHELL.    Pipe  joint. 

The  socket  end  is  formed  with  a  groove  and  a  pouring 
hole,  and  the  spigot  end  with  a  portion  of  its  extremity 
reduced  ill  thickness  and  a  bead  at  the  invert;  the  reduced 
portion  of  the  spigot  end  corresponding  with  the  groove,  so 
that  a  ring  of  canvas  can  be  placed  around  such  reduced 
portion  and  within  the  groove. 

24828  MASON.  Apparatus  for  raising  and  lowering  electric 
arc  lamps. 

24869    NEWTON  (Faibenfabrikeu   vorm.   F.  Bayer  <fe  Co.). 

Manufacture  and  production  of  anthraquiuone  deri- 
vatives. 

24943    TROPF.    Device  for  forming  stave  casks. 

21&87    NEWTON  (Farbeufabriken  vorm.   F.  Bayer   &  Co.). 

Flash  light. 
24998    YERMOT.    Springs  for  vehicles. 

25033  WITHERS.  Hollow  bass  bar  for  violins  and  like  instru- 
ments. 

25205  TORRENS.  Carburetters  for  internal-combustion 
engines. 

The  liquid  fuel  is  drawn  by  the  suction  stroke  of  the 
engine  through  a  pipe  to  the  constricted  part  of  a  double- 
coned  passage,  which  is  open  at  one  end  to  the  air  and 


leads  at  the  other  end  to  the  combustion  chamber,  the 
inrush  ot  air  through  the  nozzle  serving  to  break  up  and 
spray  the  liquid  fuel. 
25284    JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  pastes  for  discharge  of  dyed 
textile  fabrics. 

23476  BOURNE.  Device  for  hanging  window  curtains  and  the 
like. 

25538    HENDERSON.       Method    of    lifting,    moving,  and 

depositing  materials  and  appliances  therefor. 
26338    THOMSON  &  CROSTA.    Fire  hydrant  standpipe. 
26351    KOREN.    Conduits  and  the  like. 

26516    STAUDT.    Manufacture  of  artificial  stone  compositions. 
26844    EDKINS.    Window  and  price  tickets,  signs,  advertising 
tablets,  and  the  like. 

26908  JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 

facture and  production  of  azo  colouring  matter  suited 
for  use  in  the  form  of  its  lakes. 

26909  JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Manu- 

facture and  production  of  azo  colouring  matters, 
especially  suitable  for  use  in  the  form  of  their  lakes. 

29021  COPPEE.  Flues  for  the  supply  of  combustible  mixtures 
to  coke  ovens  or  other  furnaces. 

29479  BATIDRY.  Method  of  distilling  and  separating  un- 
equally volatile  elements  contained  in  a  complex 
mixture,  particularly  in  a  mixture  of  hydrocarbons, 
such,  for  example,  as  naphtha,  crude  petroleum, 
different  kinds  of  tar,  or  the  like. 
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T49    TACCHI.    Driving  gear  for  motor  road  vehicles. 

The  action  of  this  gear  is  as  follows:  The  sleeve  A  being 
rotated  by  means  of  suitable  levers  moves  the  driving 
shaft  to  the  right  or  left.  The  movement  in  these  directions 
u  ill  cause  cone  B  to  engage  respectively  the  cone  C  or  the  cone 


D.     The  cone  D  being  secured  to  the  engine  shaft,  it  follows 
that  when  cone  15  is  engaged  therewith  the  engine  shatt 
and  the  driving  shaft  rotate  at  the  same  speed;   but  when 
cone  B  is  engaging  ('  the  driving  shaft  is  driven  through  the 
epicyclic  gear  at  whatever  speed  is  required. 
28826    STONE.    Space  telegraphy.    [Date  applied  for  under 
International  Convention,  February  13th,  1904.] 
The  different  circuits  of  capacities  and  loading  coils  are 
arranged  in  such  a  manner  that  the  receiving  system  is 
in  tune  with  the  transmitted  waves,  and  the  natural  fre- 
quency of  the  elevated  conductor  has  its  fundamental  equal 


T 


to  the  tuned  frequency,  but  vibrates  at  the  same  time  also  in 
other  frequencies  different  from  the  tuned  one.  The  figure 
shows  one  manner  of  practically  employing  this  method 
between  a  variety  of  other  combinations. 

1905. 

WILLIAMS.  Machines  for  bagging  and  weighing  grain. 
DARK  10.  Inkstands. 

DENNIS.    Pastry  boards  and  the  like. 
LUCAS.     Lamps  for  motor  cars  and  other  services. 
WEST.    Locking  nuts  and  the  like. 
RICHARDSON.    Elastic  tyres  for  motor  cars  and  other 
road  vehicles. 

KRCH.    Vapour  electric  apparatus.    [Date  applied  for 
under  International  Convention,  January  9th,  1904. J 
Above  the  electrodes  of  the  rectifier  there  are  condensing 
chambers,  the  walls  of  which  arc  inclined,  with  the  purpose 
to   return    the    products   of  condensation    directly   to  the 
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vaporisable  electrodes  without  droping  through  the  arc  in 
the  envelope.  Secondary  distributing  arcing  between  the 
anodes  are  thus  avoided. 


189    BELLISS  &  MORCOM  LTD.,  and  JUDE.    Oil  engines 
To   prevent    the   hydrocarbon  from    destructive  decom- 
position when  sprayed  upon  a  heated  surface  it  is  made  into 
an  emulsion  with  water,  so  that  when  both  spraved  upon  a 


heated  surface  it  tends  to  assume  a  spheroidal  condition, 
thus  forming  an.  isolating  atmosphere  between  the  heated 
surface  and  the  oil.    Means  are  also  described  for  carrying 
this  principle  into  effect. 
312    RICHMOND.    Threshing  machines. 

IMRAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Binning). 
Manufacture  of  blue  dyestufts  by  oxidation  on  the 
fibre. 

CRAIG  &  ROWAN.  Method  of  and  aparatus  for  flatten- 
ing glass.  N 
433    CRABB.    Time  valve  for  photographic  shutters. 
.397    DUNLOl'  &  BELL.  Turbines. 

The  junction  of  the  ends  of  the  binding  wires  is  effected 
by  Hie  interposition  of  a  short  length  of  tube  in  which  the 


40G 
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adjacent  ends  of  the  wire  are  inserted,  and  in  which  they 
may  slide,  space  being  left. to  admit  of  expansion.  The  tube 
is  soldered  into  notches  in  the  blades. 
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MARSHALL.    Spring  brim  for  hats. 

DAVIES.       Means    for    holding   closed    the    ribs  of 

umbrellas,  parasols,  and  the  like. 
IV ATT.    Crank  shaft  for  locomotive  engines  and  other 

purposes. 


79t/cs 


The  crank  shaft  is  forged  in  two  sections  wnich  are  bolted 
together,  the  joint  being  formed  by  extensions  which  serve 
lo  counterbalance  the  weight  of  the  two  cranks. 
826    TAYLOR.    Golf  tee. 
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750    DUNLOP  &  BELL.    Steam  turbines. 

Relates  to  means  for  supporting  a  turbine  casing  coaxially 
with  its  shaft  at  all  times,  notwithstanding  variations  in 
temperature.  Inclined  faces  A  are  provided  on  the  casing 
engaging  counter  part  inclined  faces  B  on  the  foundations, 


the  bearing  faces  being  arranged  at  symmetrically-opposed 
points  in  the  circumference  of  the  casing  and  in  planes 
radial  to  the  coincident  axes  of  shaft  and  casing,  means 
being  provided  for  vertically  guiding  the  casing. 

781    DAVY  BROTHERS  LTD.,  and  HOLMES.  Steam 
hydraulic  intensifiers. 
For  the  purpose  of  effecting  the  automatic  cut-off  of 
th?  steam  supply  there  is  provided  mechanism  in  the  nature 
of  a  hunting  gear,  which,  on  the  one  hand,  is  connected  to 
the  main  controlling  valve  and  its  actuating  lever,  and  on 


the  other  hand,  is  adapted  to  be  controlled  automatically  by 
the  main  steam  piston,  the  actuating  lever  being  controlled 
either  directly  by  hand,  as  shown,  or  by  a  steam  or  other 
power  relay,  which  in  turn  is  manuallv  controlled  through 
the  medium  of  hunting  gear. 
884    DIBBLE.    Horse  shoe. 

SILCOCK,  SILCOCK,  &  STEPHENSON.  Extracting 

oil  from  seeds  and  the  like. 
HALSTEAD.    Combined  chemical  and  physical  benches. 
BELDAM.    Engine  or  like  packing. 
ANTROBUS.    Fastenings  for  safety  pins 
HUTCHISON,   SUTCLIFFE,    SHAW,    &  BROOM- 
HEAD.    Gudgeons  and  bearings  for  guide  rollers 
drums,  or  the  like. 
CASSENS.    Art  of  and  means  for  promoting  combustion 

and  consuming  smoke  in  boiler  furnaces 
ROWSON.    Hand  trucks. 

PARRY.    Clip  or  apparatus  for  the  screwing  up  or  the 
removal  of  the  nut  or  ring  used  for  securing  the  shade 
or  reflector  to  electric  lamp  holders. 
WHALLEY.    Manufacture  of  bumpers   or   buffers  for 

looms  for  weaving. 
ALLISON  (Ideal  Door  Check  Spring  Co.).  Pneumatic 

door  checks   and  closers. 
JUSTICE  (Toronto  Type  Foundry  Co.  Ltd.).  Moulds 

of  linotype  machines. 
BOULT  (Schutz).       Automatic  advertising  or  display 
annaratus. 
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1499    NEWTON   (Farbcnfabriken  voim.   F.    Bayer  &  Co.). 
Manufacture  and  production  of  qainizarin. 
SERVEAU.    Dynamo  electric  machines.    [Date  applied 
.  for  under  International  Convention,  January  26th, 
1904.] 

The  magnetic  core  A  is  stationary  and  carried  by  an  oil 
box  B  mounted  loosely  on  the  shaft,  while  the  winding  rotates 
with  the  shaft  to  which  it  is  connected  by  means  of  disc  C, 
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and  is  formed  by  spaced  bars  of  naked  copper  going  through 
holes  provided  in  the  said  discs.  Openings  are  also  pro- 
vided in  the  armature  and  in  the  collector  so  as  to  increase 
the  coolincr  surfaces. 

SPENCER.      Grids    for    gas    purifiers    and  similar 
apparatus. 

WEAVER.    Trees  for  boots,  shoes,  and  the  like. 
WILSON.    Roller  and  ring-grinding  mills. 
BRAY  &  MASSEY.  Valves. 

LUCAS.    Horns  for  motor  cars  and  for  like  services. 
BROWN.    Machines  for  folding  fabrics. 
ALLEN.    Hinges  for  the  wind  shields  of  motor  road 
vehicles. 

IMRAY  (Farbwcrke  vorm.  Meister,  Lucius,  &  Bruning). 

Manufacture  of  dialkyl  barbituric  acids. 
SCHULTZ.    Device  for  making  golf  tees. 
HOCQUART.    Travelling  staircases. 
COX.    Gas  cooking  apparatus. 

CLLRICH.    Apparatus  for  cooling  fluids.  [Post-dated 
May  13th,  1905.] 
A  series  of  superimposed  rectangular  casings  are  cast 
together  in  pairs  and  comunicate  with  each  other  by  cas- 
ing in  passages,  a  plurality  of  small  metallic  tubes  being 
held  together  in  groups  within  the  casings.    End  covers  pro- 
vided with  suitable  passages  are  bolted  to  the  casings  and 
are  adapted  with  suitable  packing  to  make  a  liquid-tight 
joint  between  the  casing  and  the  end  plates  of  the  tubes. 
Suitable  inlets  and  outlets  are  provided. 
2625    LEFEBVRE.    Pneumatic  holding  tool  or  device  for 
grinding  or  polishing  valves  on  their  seats  and  lor 
other  purposes. 
GURR.    Explosive  signalling  apnaratus  for  railways. 
KENRICK  k  JEFFERSON  LTD."  and  GIFFORD.  Cases 
for  counter  check  books  and  other  like  books  and  writ- 
ing and  other  pads  or  blocks. 
WOLFF.    Inverted  incandescent  gas  lamps. 
SCHREINER.    Device  for  use  in  certain  games. 
DE  MACEDO.    Construction  of  double-decked  tramcar 

and  other  similar  vehicles. 
YEAL  &  YEAL.  Combination  bearer  and  self-emptying 
apparatus  in  connection  with  the  fixing  of  air  cases  in 
the  bottoms  of  ships'  lifeboats  and  other  boats,  and 
the  discharging  of  water  taken  inboard  in  stormy 
weather. 

ZINGELMANN.    Carbon  brush   holders   for  dynamo 
electric  machines  and  apparatus. 
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The  brush  is  pressed  down  against  the  collector  by  means 
of  a  spring  A,  which  by  its  tension  presses  against  the  lever 
B,  and  the  latter  against  the  brush.  When  it  is  desired 
to  lift  the  brush  the  finger  is  put  in  a  hole  of  the  lever  B 
and  raised  until  a  projection  of  the  detent  G  engages  in 
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a  notch  of  the  holder  and  holds  the  brush  in  a  fixed  off 
position. 

3436  WILHELM  FKIEDRICH  LUDWIG  BETH.  Cleaning 
of  filter  cloths  of  dust  collectors.  [Date  applied  for 
under  International  Convention,  February  25th, 
1904..  j 

3475  DECOR.  Rotary  engines  and  the  like  and  means  for 
regulating-  the  same. 

3518  JEAN  BARDET  &  LOUISE  BON.  Sealing  device  for 
use  iii  connection  with  journals,  pamphlets,  and  other 
publications.  [Date  applied  for  under  International 
Convention,  February  20th,  1904.] 

3780    BRUNSCHW  YLER.    Acetylene  gas  burners. 

1019    WADE.   Pneumatic  and  other  elastic  wheels  for  vehicles. 

4157  HUNOLD.  Method  of  producing  an  insulating  coating 
for  glass  decorations  and  glass  tiles. 

4359  NEWTON  (Farbenfabrikcn  vorm.  F.  Bayer  &  Co.). 
Manufacture  and  production  of  azo  dyestuffs. 

4G18    FRANCOIS,  MARIE,  GASTON,  DUG  DE  LA  ROCHE- 
FOUCAULD, &  MELAND.       Supplying  water  or 
liquids  to  steam  generators  or  other  vessels. 
The  feed  vessel  is  fitted  with  two  diaphragms  fixed  to  an 
admission  valve  A.    The  space  above  the  diaphragms  com- 
municates with  the  receptacle  it  is  desired  to  feed,  while 


the  space  beneath  them  communicates  with  a  source  of  feed 
supply.  The  arrows  show  the  direction  of  feed,  and  the  right 
half  of  the  drawing  shows  the  valve  open,  while  the  left  half 
shows  the  valve  closed. 
4650  ROBINSON  k.  HOLMES.  Stop-motions  for  looms  for 
weaving. 

4965    NIETSCH  &  FRACKMANN.    Acetylene  gas  lamps  or 

lanterns  for  vehicles. 
5022    CROFTON.    Photographic  developing  apparatus. 
5063    MARKS  (Brown).    Actions  for  automatic  players  for 

musical  instruments. 
5131    KARL,  GRAF  VON  POCCI.    Automatic  small  arms. 

[Rights  under  Patents,  etc.,  Act,  1901,  not  granted.] 
5145    WALKER.    Escritoire  and  like  tables. 
5207    LEFEVRE.    Vehicle  with  means  for  exhibiting  goods. 
5227    BORDEN  &  NERACHER.    Adjustable  die-stocks  for 
threading  pipes  and  other  metal  bodies. 
The  work  support  is  provided  with  a  rotatable  die-stock 
which  is  movable  toward  and  away  from  the  work  support, 
a  wedge  and  abutment  being  provided  to  effect  movement 
of  the  cutting  tools  towards  or  away  from  one  another 
during  such  movement. 
5298    HAGGENJOS.    Moulds  for  making  brass  castings. 
5313    ROBERTS.  Dumb-bells. 

5350  FREUND.  Brake  mechanism.  [Date  applied  for  under 
International  Convention,  March  15th,  1904.] 

5421  FREISE.  Arrangement  for  emptying  the  dust-bins  in 
a  cart  without  raising  dust. 


5371    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Methods  of  and  apparatus  for  insulat- 
ing electrical  conductors. 
Consists  in  dissolving  an  insulating  substance  in  a  volatile 
solvent;   the  conductor  is  then  coated  with  the  solution 
and  then  heated  by  igniting  the  volatile  matter  thereon 
and  hardening  the  casting  by  a  further  application  of  heat. 
5481    IFO  KAOLIN-OCH  CHAMOTTEFABRIKS  A.  B.  & 

MOHR.    Retort  furnaces. 
5512    PERRIN.    Drawing  apparatus  for  textile  fibres. 
5522    MITCHELL.    Drums  and  such  like  vessels. 
5680    ST.   HELENS   CABLE    CO.   LTD.,    and  KENYON. 

Drums  or  reels  for  electric  cables. 
5864    HARDY.       Pistons  for  air  suction  or  vacuum  brake 
cylinders  and  the  like. 
Consists  in  so  arranging  the  connecting  passage  between 
both  sides  of  the  piston  and  relief  valve  relatively  to  the 
packing  ring,  so  that  when  the  piston  has  been  slightly 
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raised  to  apply  the  brakes  the  packing  ring  will  effectively 
close  all  communication  between  the  upper  and  lower 
chambers. 

5969    THOMSON  (Johnson).    Self-propelled  vehicles. 

The  driving  shaft  is  divided  and  is  provided  with  differential 
gear  between  the  motor  and  shaft  sections,  which  driving 
shaft  is  arranged  on  a  turntable,  there  being  connections 


intermediate  between  the  steering  lever  and  respective  shaft 
sections,  whereby  either  of  the  wheels  can  be  temporarilv  held 
against  rotation  and  the  vehicle  thereby  steered. 
6094    ROBINSON   &  RODGER.    Ingot  moulds  for  use  in 

compressing  machines. 
6476    WEAVER  &  SHIPWAlr.    Adjustable  stool  or  the  like. 
6480    DAVE  Y.    Shin    lamps   and  lanterns. 
6658    SANDBERG.  'Manufacture  of  railway  and  tramway 
rails. 

6724  FORD  &  KIMMOND.  Wrappers  or  bags  which  are 
used  in  connection  with  the  transporting  of  dead 
meat 

6762  FORSCHEPIEPE  &  SCHAFER.  Drying  apparatus. 
6814    LAMB.    Surgical  operating  and   examining  chair  or 

couch  combined. 
6905    HOLMES.    Piston  packing  ring. 

6939    BROEKER.    Means  for  bleaching  cereals  and  grain. 
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6469  SEC.  EN  PARTICIPATION  DES  AUTOMOBILES 
••  LA  MAGNETIQUE."  Electro-magnetic  speed 
gear  applicable  mainly  to  automobile  vehicles  and 
boats.  [Date  applied  for  under  International  Con- 
vention, October  24th,  1904.] 


if 


Several  electro  magnets  A  energised  by  separate  circuits 
act  upon  the  armatures  B  and  drive  thus  the  toothed  wheels, 
C,  which  in  turn  drive  the  respective  toothed  wheels  D 
mounted  on  the  driven  shaft.  The  speed  varies  according, 
as  the  current  passes  through  the  one  or  the  other  electro 
magnets. 

6670    DILLANDER.    Air  brake  mechanism. 

For  a  graduated  application  of  the  brakes  the  train  pipe- 
pressure  is  gradually  reduced.  The  piston  A  is  forced  to 
the  left  by  the  pressure  from  the  auxiliary  reservoir,  thus 
moving  the  graduating  valve  and  allowing  air  to  get  to  the 


brake  cylinder  through  the  part  B.    To  release  the  brakes 
the  train  pipe  pressure  is  suddenly  raised  and  piston  C  is 
forced  to  the  right,  thus  permitting  the  brake  cylinder  to 
exhaust  to  atmosphere  through  part  D. 
6961    BENNIS.    Fronts  for  steam  boiler  and  other  furnaces. 
To  keep  the  furnace  front  cool  it  is  formed  with  a  closed 
chamber  divided  by  overlapping  ribs  into  a  conduit  into 
which  air  is  introduced  by  a  steam  jet  or  other  means,  the 
air  being  caused  first  to  strike  against  the  plate  and  then 
against  the  front  in  such  a  manner  that  it  is  obliged  to  come 
into  direct  contact  with  the  ribbed  front    and  with  the 
protection  plate  and  its  ribs. 
7020    KOTHER.  Electrodes  for  electrolysers  used  in  the  manu- 
facture of  bleaching  liquors. 
MANLEY.  Geysers. 

WARREN.    Combination  apparatus  applicable  as  a  level 
or  plumb-rule  and  for  measuring  and  plotting  incli- 
nations and  horizontal  angles. 
CAPITAINE.    Process  for  maintaining  the  temperature 
in  a  gas  producer  working  with  a  varying  consumption 
of  gas.    [Date  applied  for  under  International  Con- 
vention, April  9th,  1904.] 
"When  the  load  on  the  engine  is  reduced  below  a  pre- 
determined amount  a  quantity  of  gas  is  withdrawn  from 
the  gas  producer  and  burnt,  the  heat  generated  being  trans- 
ferred to  the  air  or  steam  and  air  flowing  into  the  gas 
producer  or  to  the  wall  of  the  gas  producer,  and  thereby 
conducted  to  the  incandescent  fuel  in  the  producer. 
7336    'WRITHE AD.    Heel  plates  or  pads  for  boots,  shoes,  and 
the  like. 


7031 
7134 
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7010    TROY.    Methods  of  receiving  and  indicating  electrical 
impulses.    [Date  applied  for  under  International  Con- 
vention, April  8th,  1904.] 
The    invention    relates    more    especially  to    a  wireless 
receiver,  and  consists  therein  that  a  rotating  iron  disc  and  a 
vacuum  tube,  in  which  a  discharge  is  produced,  are  inserted 
in  the  path  of  a  magnetic  circuit,  the  rotating  disc  being 
surrounded   by  a  winding    through    which    the  received 
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oscillatory  currents  pass.  The  received  impulses  increase 
the  magnetic  flux,  and  the  change  of  the  lines  of  forces 
through  the  vacuum  tube  produces  a  deflection  of  the  dis- 
charge, allowing  thus  a  photographic  record  of  the  signals. 
7461    FAIR  WEATHER  (Skall).    Apparatus  for  carrying  and 

lowering  coffins. 
7511    SHELEY.    Chimney  cowls.      [Date  applied  for  under 

International  Convention,  June  23rd,  1904.] 
7562    PARKER  &  SMITH.  Means  for  displaying  fancy  goods. 
7911    LUDEWIG.    Rotary  or  centrifugal  pumps  operating 
with  auxiliary  turbines.       [Date  applied  for  under 
International  Convention,  May  2nd,  1904.] 
In  rotary  or  centrifugal  pumps  the  pressure  water  issues 
from  the  pump  disc  with  great  velocity,  which,  except  in 
the  case  of  small  lift-heads,  is  considerably  greater  than 
the  velocity  with  which  the  water  flows  through  the  rising 
mains.    In  consequence  the  excess  of  velocity  of  the  water 
is  mostly  lost  by  concussions  and  formation  of  eddies,  and 
considerably  reduces  the  total  useful  effect  of  the  pump. 


To  overcome  this,  the  usual  impelling  disc  is  fitted  at  the 
back  with  a  turbine.    The  water  discharged  by  the  usual 
impeller  is  led  to  the  periphery  of  the  turbine  wheel  by  the 
curved  guides  shown.    The  kinetic  energy  of  the  water  is 
thus  partly  converted  into  useful  work,  helping  to  drive  the 
pump.    One  very  important  feature  is  constructing  the 
inlet  of  the  urbine  smaller  than  the  outlet  diameter  of  the 
pump.    Several  modifications  are  shown. 
8306    HANNAH,  HANNAY,   &  ROSENTRETER.  Spring- 
actuated  door  closers. 
SWARTWOTJT.    Devices  for  separating  solid  or  liquid 
particles  from  gases.    [Date  applied  for  under  Inter- 
national Convention,  May  18th,  1904.] 
DUNCAN.    Closures  for  plumbing  traps  or  the  like. 
[Date   ardied   for  under  International  Convention, 
September  27th,  1904.] 
CALDWELL.       Presses  for  expressing  oil   or  other 

liquids  from  materials  containing  them. 
BRADSHAW.  Brushes. 

WOOLVEN.    Lids  of  saucepans  and  the  like. 
R.VYNER.    Apparatus  relating  to  animated  pictures. 
ABRAHAMS.    Alarum  for  use  in  connection  with  bags 
and  the  like. 
9533    KENDRICK.    Spring  hand  truck, 
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3526    C'ANN.    Mechanism  for  driving-,  braking1,  and  spragging 
motor  cars  and  .similarly-operated  vehicles. 
The  parts,  which  constitute  the  driving,  braking,  and 
Spragging  mechanism,  arc  so  arranged  (concentrically  with 


relation  to  one  another)  as  to  be  independent  of  the  frame- 
work, and  capable  of  being  easily  and  quickly  mounted 
on  the  axles  and  wheels  of  motor  cars  or  dismounted  there- 
from for  purposes  of  repair  or  renewal. 

8554.    HACSPIEL.    Liquid  meters. 

The  diaphragms  A  are  formed  by  annular  plates,  the 
outer  and  inner  edges  of  which  are  attached  to  the  sides 
of  correspondingly-shaped  annular  casings.       By  adopting 


this  form  a  hollow  space  is  created  in  the  centre  of  the 
casings  containing  the  diaphragm,  which  is  best  employed 
for  harbouring  the  distributing-  mechanism. 

9574  BROWNLOW.  Pleating  or  gathering  tape,  braid,  or 
the  like  for  use  in  connection  with  curtains,  bed 
hangings,  and  the  like. 

8671  KRUMMEL.  Violins  and  like  stringed  musical  instru- 
ments. 

9750    MELLER.  Lifebuoys. 


8331    CONNETT.    Points  or  switches  for  electric  tramways 
working  upon  the  slot  conduit  system. 
On  the  yoke  A  there  is  mounted  a  tongue  B,  and  on  the 
latter  another  tongue  C.    As  the  yoke  is  moved  by  a  lever 
and  link  device  from  one  position  to  the  other,  the  tongue 


C  is  moved  to  a  less  extent  than  the  supporting  tongue  B, 
a  slot  D  being-  left  open  for  the  passage  of  the  plough  of 
the  current  collector  in  each  position  of  the  point. 
9761    NEWTON  (Hoe).    Sheet  delivery  mechanism  for  print- 
ing- and  other  machinery. 
9772    WELDHEN  &  BLERIOT  LTD.  (Bleriot).  Illuminat- 
ing apparatus  suitable  for  use  on  automobiles  and 
other  purposes. 

9873  THURNAUER  &  THURNAUER.  Burners  for  acety- 
lene and  like  gases.  [Date  applied  for  under  Inter- 
national Convention,  June  30th,  1904.] 

9968    HEWERDINE.    Head  coverings. 

10C-97  SCHAFER.  Receivers  for  electric  waves.  [Date 
applied  for  under  International  Convention,  May 
18th,  1904..] 

A  condenser,  especially  a  Leyden  jar,  has  one  of  its  coat- 
ings severed  in  sections,  so  that  small  gaps  are  produced 
between  these  sections,  their  resistance  being  increased  by 
the  arrival  of  the  waves.  The  other  coating  is  grounded. 
The  apparatus  is  thus  a  combination  of  a  receiver  with  a 
condenser,  which  enables  to  increase  its  sensibility. 
10204  ZOELLY.  Explosion  turbines  and  the  method  of 
working  or  operating  the  same. 

A  compressed  explosion  mixture  is  fed  into  a  combustion 
chamber  in  open  communication  with  the  turbine  nozzle 


and  blades  and  is  there  ignited,  expansion  being  allowed 
only  until  a  pressure  equal  to  that  of  the  preliminary  com- 
pression of  the  mixture  is  reached,  at  which  point  another 
charge  is  admitted. 
10269    KINGSBURY.    Covers  for  kettles,  stew  pots,  and  other 
cooking  vessels.  [Date  applied  for  under  International 
Convention,' "May  25th,  1904.] 
10286    BOYNTON.    Indicators,  station  departure,  and  arrival 
and  like. 

10319  GARBIN,  GERARD,  &  GERARD.  Process  and 
apparatus  for  utilising  the  waste  of  celluloid  and 
similar  substances. 

10363    YVEICKAKT.    Burners  for  incandescent  gas  light. 

10371  LIEBSCHER.  Water  gauges  for  steam  generators  and 
the  like. 

10417    Transfer  frame  for  lithographic  printing  in  colours. 

10483    WEAVER.    Piston  rod  packing. 

•  Consists  of  a  longitudinally  metallic  sleeve  surrounding 
the  rod  and  extending  through  the  stuffing  box,  the  portion 
enclosed  by  the  stuffing  box  being  enclosed  by  a  suitable  soft 
packing  which  is  compressible  about  the  tubular  member 
by  a  gland,  the  tubular  member  being  held  against  move- 
ment by  a  spring. 


THE    PRACTICAL  ENGINEER 


—INVENTIONS    SUPPLEMENT.  549 


10575    AGAR  (Gee).    Self -oiling  bearing  fitted  with  locking 
glands  to  prevent  oil  leakages. 
The  bearing  is  provided  with  locking  glands  to  hermeti- 
cally seal  the  openings  where  the  shaft  passes  through  and 
to  prevent  loss  of  oil.    A  packing  ring  is  provided  between 


the  gland  and  bearing  and  lugs  are  formed  on  the  bearing 
and  glands  which  interlock  and  so  permit  of  the  glands 
being  tightened. 
10599    ROOS.    Electro-magnetic  ignition  device  for  explosion 
engines. 

In  the  disc  A,  secured  to  the  armature  by  means  of  an 
insulated  metal  flange,  there  are  fitted  metal  bolts  B,  which 
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on  the  rotation  of  the  armature  slip  on  a  metal  ring  C, 
closing  thus  the  electric  circuit  from  the  armature  to  the 
terminal  D. 

10629    DUCRETET.    System  or  apparatus  for  automatically 
releasing  electric  telegraphs. 
The  object  of  the  invention  is  to  control  the  movement 
of  electric  telegraph  apparatus  which  energises  an  electro 
magnet.    When  the  armature  is  attracted  it  raises  two 
clutches  A,  one  of  which  releases  a  ratchet  wheel  B,  which 
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turns  owing  to  a  liounterpoise  C  fixed  to  it,  the  other  catch 
acting  on  a  lever  D,  which  at  its  turn  acts  upon  a  cam  E, 
the  latter  being  controlled  by  the  wheel  movement  and 
serving  to  bring  the  counterpoise  C  to  its  first  position. 
10697  LINDEMANN  (Gebruder  Korting  Akt.-Ges.).  Steam 
engines  operating  with  injector  condensers. 


10757    GIDDINS.    Time-checking  devices  for  workmen. 
10828    PEAKE  &  CROSTHWAITE.    Overhead  travelling  hoist 

or  "  jenny  "  for  electric  or  other  power,  and  runway 

for  same. 

10843    ME1NIG.    Stands  for  tooth  picks  and  the  like. 
10935    BENT.    Apparatus  for  tufting  mattresses. 
10992    PAGET.    .Device  for  indicating  the  level  of  liquids. 
11269    YOUNG,   WADDELL,   k  MACKIE.       Machines  for 
forming  laps  of  flax  or  tow. 

11290  DUNBAR.    Telephone  exchange  system. 

11291  FAIRWEATHER  (Grip  Nut  Co.).    Self-locking  nuts. 
11363    RYAN.    Tinninp-  machines. 

11444    DA  CRUZ  &  CARDOSO.  Candles. 

11673    BOURGEOIS.       Portable  electrical  measuring  instru- 
ment. 

The  invention  relates  to  instruments  having  watch  form, 
and  consists  therein  that  within  the  .casing  there  is  an 
insulation  plate  upon  which  a  spring  barrel  is  mounted 
with  the  purpose  of  carrying  a  flexible  wire  of  one  of  the 


two  connections,  as  well  as  the  solenoid  of  the  instrument. 
The  casing  does  not  carry  any  current,  and  the  solenoid 
is  mounted  in  such  a  manner  as  to  be  dismounted  without 
touching  the  needle  or  its  support. 

11674    RUSS.    Machines  for  cleaning  boots  and  shoes. 

11701    SCHILHAN.    Furnace  doors  and  air  supply  therefor. 

11737  HOPKINSON.  Apparatus  for  lifting  or  raising  shafts 
from  their  journals  or  bearings. 
The  journal  of  the  shaft  is  connected  by  means  of  bolts 
to  a  lifting  bar  going  underneath  the  shaft  and  having  a 
block  just  facing  the  latter;  the  screw-threaded  bolts  being 
turned,  the  crossbar  with  the  block  rises  and  lifts  the 
shaft.  In  another  modification  the  journal  is  connected 
to  a  bush,. and  when  a  wheel  mounted  on  the  latter  is  turned 
a  screw,  having  a  block  on  the  top,  rises,  which  lifts  in  turn 
the  shaft. 

11791    JERICHO.    Bottle  drip  receptacles. 
KUBO.    Composite  packing  rings. 

SHEPHERD  &  ELLIOTT.    Mixture  for  the  cure  or 
alleviation  of  various  ailments,  such  as  neuralgia, 
toothache,  sore  throat,  and  the  like. 
AMBROSE.    Machine  for  cutting  mortices  or  undercut 
grooves. 

DREYFUS.  MEYENBERG,  &  CLAYTON  ANILINE 
CO.  LTD.       Apparatus  for  filtering  or  separating 
liquids  from  solids  or  matters  from  impurities,  and 
for  analogous  operations. 
FOURNIER.   Spittoons.   [Date  applied  for  under  Inter- 
national Convention,  August  25th,  1904.] 
AVI  SON.    Ties  and  tie  attachments. 
WILLIAMS.    Means  for  fastening  the  lids  of  boxes. 
[Date  applied  for  under  International  Convention, 
June  11th,  1904.] 
MINOGGIA  &  MERE.       Electric  tremblers.  [Date 
applied  for  under  International  Convention.  June  13th, 
1904.] 

BARKER  (Kanawha  Implement  Co.).  Hoes. 
GERARD.    Safety  starting  handle  for  explosion  engines. 
[Date  applied   for  under  International  Convention, 
June  17th,  1904.] 
Consists  in  providing  a  socket  on  the  crank  handle,  and 
an  enlargement  loosely  connected  thereto  and  mounted  loose 
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ou  the  motor  shaft,  projections  being  provided  on  the 
socket  adapted  to  engage  studs  on  the  shaft  when  turned 
only  in  the  forward  direction,  a  spring  being  provided  which, 
when  the  handle  is  turned,  contracts  and  grips  the  enlarge- 
ment. 

L2567  TEVONDEREN  &  POLLAERT.  Box  for  moulding 
artificial  stone  blocks. 

12668  LAKE  (Soc.  L.  Gaumont  et  Cie.  &  Laudet).  Apparatus 
for  the  reproduction  and  amplification  of  sounds. 

12728  BURDON  (Soc.  Anon,  des  Pneumatiques  Cuir  *'  Sam- 
son ").    Pneumatic  tyres. 

12748    HERMAN.    Folding  bedsteads. 

12751    MILLER,  ANDERSON,  &  WIENSS.    Adjustable  leaf 

binder  structures. 
[2787    TONDEUR.    Apparatus  for  making  wire  glass. 
12844    ANSELL.    Maps  for  military  and  tourist  purposes. 
13000    WARREN.  Valves. 

13041  JAMES  (Firm  R.  Jaekels  Naclif  Jos.  &  Leop  Quittner). 
Bed  sofas. 

13056  STRUCK.  Elastic  wheel  tyres  and  the  manufacture 
thereof. 

13066    UNITED    KINGDOM     SELF-ADJUSTING  ANTI- 
FRICTION  METALLIC   PACKING  SYNDICATE 
LTD.,  and  BELL.  Lubricators. 
A  lubricator  supplying  to  parts  subjected  (if  fluid  pressure, 
and  a  lubricator  supplying  to  the  parts  in  the  absence  of 
the  pressure  are  combined,  the  arrangements  and  connections 


13845 

13852 
13928 


being  -uch  that  when  the  parts  to  be  lubricated  are  sub- 
jected to  pressure,  the  supply  from  the  second-mentioned 
lubricator  is  cut  off  by  a  valve  operated  by  the  pressure. 
13177    ASHWORTH.       Wrenches.        [Date  applied  for  under 
International  Convention,  July  5th,  1904.] 
HALASZ.       Sasli  windows  for  carriages  and  other  pur- 
poses. 

STRUCK.    Method  of  and  means  for  fixing  elastic  tyres 

upon  hooped  wheels. 
BARRASFORD.       Body  support  for  use  in  domestic 
baths. 

CLA ESSEN.  Process  for  the  manufacture  of  priming 
compositions  and  charges  for  shells  and  torpedoes. 
MASCHMEYER.  Manufacture  of  substances  with  the 
odour  of  violets.  [Date  applied  for  under  Inter- 
national Convention,  July  22nd,  1904.] 
COCHRANE.  Two-speed  gear  for  velocipedes  and  the 
like. 

MACKENZIE  (Soc.  A.  Besson  et  Rousse).  Safety 
fastenings  for  pockets  or  the  like  of  wearino-  appparel. 
KELLY,  CUMMINGS,  &  LANGRIDGE.    Oil  lamps. 
HENDRICKS.    Face  protectors. 
WALSH.    Railway  rail  joints. 


13183 


13197 


13275 


13340 


13347 


13436 

13478 

13571 
13744 
13761 


BENT.    Apparatus  for  tufting  mattresses,  cushions,  and 

like  articles, 
KAS1ER.    Grates  for  edge  mills. 

WALLACE.    Jointing  ring  for  steam  or  hot-water  pipes, 
cylinder  covers,  and  the  like. 
14153    PAINTER.    String  cutters.    [Date  applied  for  under 

International  Convention,  July  9th,  1904  ] 
14185    MULCH  &  NELSON.    Spring  supports,  under-covers, 
and  ventilation  of  seats  of  chairs,  settees,  lounges, 
and  the  like. 
14218    KRONACHER.    Folding  brushes. 

14301    BROMLEY.    Brakes  applicable  to  cycles,  motor  cycles, 

and  vehicles. 
14333    GIROD.    Electric  furnaces. 

A  series  of  muffles  A  placed  side  by  side  and  containing 
crucibles  B  are  separated  by  heat  resistances  C  divided 
up    and    insulated    from    each    other,    the    bottoms  of 


;r  p  r^HMfe 


the  muffles  being-  formed  of  resistances  D  separated  from 
the  above-mentioned  ones,  all  the  resistances  being  capable 
of  being  grouped  in  series  in  parallel  by  electrodes  E. 
14434    BROWN,  BROWN,  &  BROWN.    Bottle  packing  cases. 
FKNLON.    Water  heaters  and  valves  therefor. 
KIRK  HAM.    Curative  preparation  for  lambs  or  other 

animals. 
STADTLER.  Stethoscopes, 

CONNETT.    Points  or  switches  for  electric  tramways 

working  unon  the  slot  conduit  system. 
WILLIAMS."  Brake   beams  and  brake    heads.  [Date 
applied  for  under  International  Convention,  December 
5th,  1904.] 

BELMONDO.    Self-releasing  brake  handles  for  electric 

tranicars  and  other  vehicles. 
Me  BR  IDE.    Means  for  hermetically  closing  bottles,  jars, 
tins,  and  similar  receptacles  principally  intended  to 
receive    provisions   or  other   goods  of    a  perishable, 
nature. 

SEABROOK.    Attachment    lor  use  with  cycle  pedals 

having  toe  clips  applied  thereto. 
CLARK.    Toy  hoops. 


14482 
14548 

11577 
15593 

15672 


15752 


15816 


1 6229 


16291 


Complete  Specifications  open  to  Puhmc  Inspection  bkfobe 
Acceptance,  under  the  Patents  Act,  1901. 

1905. 

15055  GANZ  &  CO.  EISENGIESSEREI  UND  MASCHINEN- 
FABRIKS  ACT.-GES.  Process  for  extracting  metals 
from  ores  and  other  metalliferous  material  by  electro- 
lytic means  and  apparatus  therefor. 

15594  GANZ  <fc  CO.  EISEN  UlESSEREI  UND  MASCHINEN- 
FABRIKS  ACT.-GES  m.  b.  H.  Conveying  of  cur- 
rents to  electrodes  arranged  in  electrically  insulated 
tubes. 

16181  FIRM  OF  HOFFMANN'S  STARKE-F  ABRIKEN 
AKT.-GES.  Mechanical  ironing  of  raw  starched 
material. 

16889    MEILI.    Educational  apparatus. 

16944  FRIEDEBERG.  Inking  apparatus  for  duplicating 
machines. 

17084    SIEMENS    SCHUCEERT    WERKE    G.    m.    b.  H. 

Electric  train   lighting  systems. 
17101    PRINZ.    Keyboard  mechanism. 

17164    FR1EDRICH.    Manufacture  of  solutions  of  cellulose. 

17207  WEITERSHAUSEN;    Curtain  poles. 

17208  SWING.    Railway  frogs  and  guards. 

17222  OLIVETTI  &  GATTA.       Electrical   transformers  for 

measuring  aoparatus  and  the  like. 

17223  HARRISON.    Wireless  telegraphy. 

17277    ORTMANN  &  HERBST.    Bottling  machine. 

17280    GAWRON.    Magneto  ignition  apparatus  for  use  with 

internal-combustion  euerines. 
17311    LE  BRUN  &   LEBLANC.  Bearings. 
17451    SCHRODER.    Drying  chambers. 
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ELECTRIFICATION    OF   THE  DISTRICT 
RAILWAY. 

For  many  months  now  the  District  Railway  Company 
have  been  running  electrically-equipped  trains  over  their 
service  at  about  fif teen-minute   intervals  from  the  city. 


underground  railway  companies,  and  hastened  their 
decision  to  work  their  lines  electrically.  In  the  following 
year  Mr.  R.  W.  Perks,  M.P.,  who  was  interested  in  the 
Charing  Cross,  Euston,  and  Hampstead  Railway,  became 
chairman  of  the  District  Railway,  and,  being  already  in 
negotiation  with  ill-.  Yerkes,  of  Chicago,  induced  him  to 


ELECTRIC  TRAIN  ON  THE  DISTRICT  RAILWAY. 


Tliis  service  has  proved  itself  very  satisfactory,  and  we 
understand  that  the  rate  of  conversion  of  the  whole  of 
the  company's  rolling  stock  to  electric  propulsion  depends 
upon  the  progress  made  in  completing  the  power  station 


consider  the  scheme  of  electrifying  the  District  Company, 
and  formed  the  Metropolitan  District  Electric  Traction 
Company,  with  a  capital  of  one  million  sterling.  Subse- 
quently, the  Underground    Electric    Railways  Company 


INTERIOR  OF  ELECTRIC  TRAIN  ON  THE  DISTRICT  RAILWAY. 


of  the  Underground  Electric  Railways  Company  Limited 
at  Chelsea 

The  opening  of  the  Central  London  Railway,  in  1900, 
Boon  began  to  produce  an  effect  on  the  takings  of  the  two 


Limited  was  registered  with  a  capital  of  £5,000,000,  with 
Mr.  Yerkes  as  chairman.  Previous  to  this,  it  will  be 
remembered,  the  Metropolitan  and  the  District  Com- 
panies were  at  variance  as  to  the  system  of  electrification 
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that  should  be  adopted,  and  after  a  long  arbitration  as  to 
the  merits  of  the  Cascade  system  with  alternating  currents, 
promoted  by  t lie  Ganz  Company  on  behalf  of  the  Metro- 
politan Company,  and  the  direct-current  system,  favoured 
by  the  District  Kailway  Company,  the  latter  was  decided 
upon.  The  new  company  undertook  to  build  and  tit  up  a 
[lower  station  at  Chelsea,  and  electrify  the  District  line, 
with  part  payment  in  shares  issued  at  a  discount,  and  to 
construct  and  equip  other  of  the  tube  railways  which  had 
been  promoted,  and  guaranteeing  to  them  i  per  cent  on 
the  capital  required. 

We  intend  giving  some  details  of  the  Chelsea  Station  in 
a  following  issue,  and  in  the  meantime  show  two  illustra- 
tions of  the  design  and  general  appearance  of  the  District 
Company's  rolling  stock.  The  trains  are  made  up  of 
seven  cars,  coupled  together,  the  first,  fourth,  and  seventh 
being  motor  cars,  and  the  other  intermediate  ones  being, 
so-called,  trailers.  The  cars  are  all  built  with  bogie 
trucks,  and  have  the  same  general  dimensions,  viz., 
49  ft.  Gin.  over  all,  and  ."53  ft.  10^  in.  centre  to  centre  of 
bogies,  with  a  wheel  base  of  Oft.  6  in.  The  bogie  of  each 
motor  car  carries  a  200  horse  power  motor  on  each  axle, 
thus  making  the  total  power  of  the  train  1,200  horse 
power.  Many  novelties  have  been  introduced  in  the 
design  of  the  callages,  the  actual  building  being  carried 
out  by  the  Metropolitan  Amalgamated  Railway  Carriage 
and  Wagon  Company  and  the  Brush  Electrical  Engineer- 
ing Company,  from  plans  provided  by  the  Underground 
Electric  Railways  Company.  Although  not  built  entirely 
of  steel,  the  ends  have  been  constructed  with  a  stiffening 
steel  plated  inserted  between  the  woodwork,  thes;  plates 
being  connected  at  top  and  bottom  to  the  roof  and  floor 
frame  by  means  of  riveted  steel  angles.  All  the  timber 
work  has  been  treated  by  the  system  of  the  Fire-resisting 
Ci  rporation,  of  Fulham,  so  as  to  render  it  non-inflammable, 
a  complete  plant  for  this  process  having  been  laid  down  at 
Loughborough  by  the  Brush  Electrical  Engineering  Com- 
pany. It  should  also  be  added  that  the  cars  have  been 
sheeted  externally  all  over  with  aluminium,  and  suitably 
painted. 

The  doors  are  controlled  such  that  there  is  no  opposing 
crush  of  passengers,  the  ingress  and  egress  being  by 
separate  doors.  These  run  on  ball-bearing  rollers,  the 
actuating  of  the  doors  being  by  means  of  compressed  air. 
The  supply  is  taken  from  the  same  source  as  for  the 
brakes,  the  car  attendant  only  having  to  move  a  short 
lever.  This  arrangement  is,  we  understand,  an  entire 
novelty. 

By  the  provision  of  a  master  controller  fitted  to  the 
central  motor  car,  it  is  possible  to  disconnect  the  carriages 
to  enable  shorter  trains  to  be  run,  if  necessary,  during 
certain  parts  of  the  day. 

In  some  of  the  compartments  the  seats  are  arranged 
lengthwise,  but  a  number  are  provided  with  cross  seats, 
as  shown  in  the  illustration.  In  the  photograph  the  rattan 
upholstering  can  be  seen,  but  this  can  hardly  be  discerned 
in  the  re-production.  This  material,  as  well  as  the  plush 
used  in  some  of  the  sitting  accommodation,  has  all  been 
rendered  non-inflammable.  During  the  winter  electric 
heaters,  supplied  by  Mr.  W.  S.  Laycock  Limited,  Sheffield, 
will  be  used  to  heat  the  cars. 

The  lighting  is  efficiently  carried  out,  there  being  35  to 
1G  candle  power  lamps  in  each  car,  arranged  in  seven 
si  t  ies  of  five,  each  taking  110  volts.  There  are  centTe- 
ceiling  groups,  and  two  side  rows  of  lamps. 

(To  h°  continued?) 


The  use  of  plaster  of  paris  is  frequently  hampered  by  the 
fact  that  it  sets  very  quickly  after  being'  mixed.  It  is  often 
desirable  to  use  it  in  places  where  larg-e  quantities  should  lie 
mixed  at  one  time,  but  its  quick-setting  quality  makes  very 
rapid  work  necessary.  A  correspondent  of  the  Pat/cm  Maker 
says  that  if  one  part  lime  is  mixed  with  five  parts  plaster  of 
paris  the  mixture  will  set  slowly,  but  will  harden  just  as  well 
eventually  as  the  pure  plaster  of  paris. 


THE    ELECTRICAL    EXHIBITION  AT 
OLYMPIA. 

The  attendance  and  business  done  during  the  first  week 
of  this  exhibition  has  been  sufficient  to  ensure  success  to 
the  promoters.  Ibis  may  probably  be  due  to  the 
endeavour  made  by  most  of  tiu;  firms  represented  to  appeal 
to  the  general  public  as  much  as  to  the*"  professional 
engineer,  because  it  is  only  the  popularisation  of  the 
applications  of  electricity  that  can  lead  to  the  large  increase 
of  trade  that  is  now  expected  and  anticipated.  The  experi- 
mental stage  in  the  application  of  electricity  to  heating, 
lighting,  and  power  purposes  may  be  said  to  have  been 
passed,  and  although  improvements  and  alterations  will 
be  necessary  to  meet  the  requirements  of  different  users, 
no  radical  changes  in  design  can  be  expected  for  a  few 
years,  except,  perhaps,  in  the  direction  of  electric  traction 
on  railways. 

The  Simplex  .steel   Conduit   Co.   Ltd.,  Garrison 

Lane,  Birmingham,  have  a  very  attractive  stand  occupy- 
ing ii  rectangular  space  measuring  20  ft.  by  16  ft.  lire 
exhibit  itself  is  built  up  entirely  of  Simplex  enamelled  and 
galvanised  steel  conduits  and  fittings.  The  centre  is  a 
conduit  framework  tower  standing  20  ft.  high.  The 
exhibit  stands  on  a  platform,  and  on  the  outside  all  round 
is  a  bulwark  of  2  in.  conduits  fixed  one  above  another, 
with  normal  bends  at  'the  corners,  to  a  height  of  about  3  ft. 
'Ibis  gives  a  very  massive  appearance,  as  there  are  some 
1G  lengths  of  heavy  gauge  conduit  all  round  the  base  of 
the  stand,  and  laid  alternately,  enamelled  and  galvanised. 
This  structure  supports  counters  or  tables  running  round 
the  outside  of  the  exhibit,  which  have  a  large  number  of 
the  company's  fittings  and  accessories  displayed  on  them. 
Here  may  be  seen  all  types  and  sizes  of  the  various  grades 
of  conduits  cut  in  short  sample  lengths  for  convenience  in 
handling ;  also  all  sizes  and  types  of  fittings,  such  as  bends, 
couplings,  tees  in  the  plain,  split,  and  inspection  type, 
junction  boxes,  switches,  ceiling  roses,  wall  socket  and 
cut-out  fittings. 

Amongst  the  more  recent  additions  shown  may  be  men- 
tioned water-tight  junction,  bracket,  and  pendant  boxes, 
specially  adapted  for  railway  station  lighting  and  outside 
work.  A  large  number  of  these  have  been  used  in  con- 
nection with  the  lighting  of  the  Metropolitan  and  District 
Stations ;  combined  switch  raid  wall-socket  boxes  with 
adjustable  covers,  the  latter  being  a  neat  arrangement  for 
lining  up  the  switch  and  wall  socket  in  cases  where  the 
run  of  conduit  up  to  the  box  has  not  been  erected  in  a 
perfectly  straight  line  •  sunk  switches  and  wall  sockets, 
insulating  lamp  holders,  wood-casing  adaptors,  and  con- 
duit-bending machines. 

The  stand  has  a  ceiling  about  half-way  up,  and  from 
this  are  suspended  some  thirty  lights,  the  fittings  being 
of  the  Simplex  standard  type,  such  as  pendants,  lamp- 
holder  fittings,  water-tight  fittings,  and  electroliers.  The 
wiring  for  the  stand  is  carried  out  as  would  be  the  case 
in  practice, 'and  shows  the  application  of  the  system.  The 
lights  are  controlled  by  a  Simplex  seven-way  D.P.  fuse 
and  S.P.  switch  distributing  board  (25  amperes  capacity) 
placed  at  the  back  of  the  stand.  The  mains  are  brought 
into  this  board  through  a  Simplex  50  amperes  D.P.  switch 
and  a  D.P.  pair  of  Simplex  house  service  cut-outs.  Seven 
tubes  are  run  from  the  main  board  to  a  Simplex  adaptable 
junction  box  on  the  ceiling,  from  which  the  circuit  wires 
radiate  to  the  various  light  points. 

Opposite  are  illustrations  and  descriptions  of  two  new 
accessories  recently  brought  out  by  this  firm.  One  of 
them  is  the  Simplex  contact  nipple,  which  allows  of  an 
installation  of  light  gauge  socket  joint  conduits  being 
earthed.  This  little  accessory  is  a  split  bush  screwed  on 
the  outside,  but  having  a  plain  interior  ;  it  is  screwed  into 
the  fitting  and  the  conduit  socketed  home,  as  in  an  ordinary 
crnduit  installation.  The  nipple  is  then  tightened  up 
with  a  spanner,  which  causes  it  to  bind  down  on  the  tube 
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and  give  satisfactory  contact.  The  other  is  a  new 
octagonal  box.  As  in  the  case  of  adaptable  boxes,  the 
octagonal  box  is  manufactured  with  plain  sides,  which 
can  be  drilled  or  tapped  for  conduits  up  to  £ih.  to  require- 


Simplex  Contact  Nozzle. 


ments.  It  can  be  used  as  an  inspection  fitting  of  large 
capacity,  or  for  fixing  in  cement  floors  for  light  points  on 
the  ceiling  below  ;  it  can  also  be  used  as  a  central  junction 
box  for  radiating  lamp  runs  from  any  or  all  of  its  faces. 


New  Octagonal  Box. 


A  large  number  of  the  other  stands  in  the  exhibition  have 
Simplex  conduits  for  the  protection  of  the  cables  supply- 
ing electricity  to  their  exhibits,  and  show  notices  that 
Simplex  is  in  evidence  all  over  the  hall. 

A.  P.  Lundberg,  Pioneer  Electrical  Works,  477,  Liver- 
pool Road,  London,  N.,  whose  goods  are  well  known  by 
the  trade  mark  "  Lektrik,"  has  a  very  interesting  stand 
of  all  kinds  of  accessories  for  electric  lighting,  particularly 
plugs  and  switches.  The  patent  pivot  combination  (com- 
bined tumbler  switch  and  wall  construction)  should  be 
seen  and  examined  by  all  interested  in  electric  lighting. 
This  switch  has  a  variable  spring  leverage  action,  produc- 
ing a  very  definite  and  eas}-  movement,  and  effectively 
locking  the  contact  arm  when  in  the  on  position,  and  pre- 
venting any  possibility  of  vibration.  The  "  pivot  com- 
bination "  can  be  adapted  as  switch  controlling  plug 
circuit,  switch  and  plug  controlling  independent  circuits, 
for  charging  motor  car  ignition  in  cells  in  series  with  a 
lamp  or  direct-current  circuits,  switch  and  extension  switch 
ts  otrolling  independent  circuits  of  separate  mains,  and 
many  other  connections. 

One  of  the  largest  and  most  interesting  stands  in  the 
building  is  that  of  Hessrs.  E.  Green  and  Son  Ltd., 
Economiser  Works,  Wakefield.  The  exhibit  comprised  one 
f!reen's  patent  fuel  economise)-,  containing  48  tubes — 
approximately  500  square  feet  heating  surface.  The 
scraper  gear  is  in  motion,  driven  by  a  1  horse  power  direct- 
geared  motor.  Coupled  to  the  economiser  is  one  of  the 
new  patent  direct-acting  "  Wakefield  "  steam  pumps,  show- 
ing the  method  of  forcing  the  feed  water  through  the 


apparatus.  On  the  same  foundation  is  erected  a  Green's 
patent  air  heater  containing  .'52  tubes  —  400  square  feet 
heating  surface.  This  apparatus  also  utilises  the  waste 
heat  in  the  flue  gases  for  supplying  hot  air  to  the  drying 
rooms,  where  the  rapid  drying  of  materials  in  process  of 
manufacture  is  a  necessity.  It  can  also  be  worked 
separately  or  as  shown — in  conjunction  with  the  feed-water 
economiser.  The  scrapers  on  the  vertical  tubes  are  in 
motion,  being  driven  by  the  motor  attached  to  the  gearing 
frame  of  the  economiser.  These  scrapers  are  of  the 
crab-jaw  type.  Coupled  to  the  heater  is  an  18  in.  motor- 
driven  "clinker  fan,"  which  forces  the  cold  air  through 
the  apparatus,  the  hot  air  emerging  from  the  connec- 
tion at  the  top  of  the  heater. 

There  is  also  on  the  stand  a  complete  model  of  Green's 
economiser  coupled  to  a  Lancashire  steam  boiler  plant. 
This  model  is  particularly  interesting,  and  shows  exactly 
how  the  economiser  is  placed  in  the  main  flue  to  intercept 
the  gases  passing  from  the  boiler  to  the  chimney  stack. 
The  model  contains  72  heating  tubes,  arranged  on  the 
modern  principle  in  two  groups,  and  with  space  at  the 
back  to  allow  of  easy  access  to  any  part  of  the  apparatus. 
The  damper  arrangement  and  by-pass  flues  are  also  shown. 
The  scraper  gear  is  in  motion,  being  driven  by  a  small 
electric  motor.  There  is  also  on  the  stand  a  5  in.  high- 
speed horizontal  steam  engine,  with  flywheel  complete. 
This  type  of  small  engine  has  been  largely  adopted  for 
dj  ■iving  mechanical  stokers,  conveyers,  fans,  or  small 
workshops  where  little  power  is  required. 

At  one  corner  of  the  stand  there  is  a  4  in.  double  ram 
pump  of  the  flywheel  type,  which  is  extensively  used  for 
feeding  econbmisers  and  steam  boilers.  It  can  also  be 
arranged  as  a  fire  pump. 

To  indicate  the  quality  of  the  metal  the  economiser  is 
constructed  from,  a  piece  of  a  vertical  tube  that  has  been 
burst  under  hydraulic  pressure  of  close  upon  4,000  lb.  to 
the  square  inch  is  on  view,  together  with  laboratory 
certificate  of  test. 

The  "  Wakefield "  direct-acting  boiler-feed  pump  made 
by  Messrs.  Green  and  Son  has  many  novel  features,  and 
we  hope  to  give  a  full  description  of  it  in  our  next  issue. 

Messrs.  the  Linolite  Co.,  25,  Victoria  Street,  West- 
minster, S.W.,  show  a  number  of  different  applications 
of  their  system  of  lighting.  The  value  of  the  "  Lino- 
lite  "  for  illuminating  purposes  has  been  proved  by 
a  test  recently  carried  out  at  the  principal  Muni- 
cipal School  of  Technology,  Manchester,  by  Mr.  D.  L. 
Sands,  under  the  supervision  of  Prof.  Alfred  Schwartz, 
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Diagram  Showing  Curve  of  Illumination. 

A.K.C,  A.M.I.C.E.,  M.I.M.E.  The  diagram  shows  a  curve 
of  illumination,  the  values  being  approximately  the  average 
over  an  area  12  ft.  in  diameter.  The  average  illumina- 
tions per  watt  worked  out  to  be  00197  candle-foot  per 
watt  for  Linolite,  against  001 2(5  candle-foot  per  watt 
for  an  ordinary  glow  lamp.  Apart  from  this  economy  in 
power  consumption,  the  Linolite  is  specially  suitable  for 
all  purposes  where  a  reflected  light  is  preferred* 
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"Structural  and  Field  Geology.  For  Students  of  Pure 
and  Applied  Science."  By  James  Geikie,  F.R.S. 
Edinburgh  :  Oliver  and  Boyd.  London  :  Gurney  and 
Jackson,  10,  Paternoster  Bow. 
Although  in  many  professions  and  trades  it  has  become 
necesary  to  specialise,  it  is  unquestioned  that  a  first-class 
man,  whether  designer  or  operator,  must  be  fairly  pro- 
ficient in  all  branches  of  the  subject  allied  to  his  own.  An 
engineer  with  a  total  lack  of  geological  knowledge  is  at 
once  limited  in  many  branches  of  his  profession,  as,  for 
instance,  he  would  be  at  a  disadvantage  if  desiring  or  was 
requested  to  undertake  some  work  in  connection  with 
mining  machinery.  It  is  thus  necessary  to  study  and 
become  acquainted  with  geological  formations  in  so  far 
as  the  subject  may  affect  the  mining  engineer. 

The  book  before  us  is  by  an  author  so  well  known  for 
his  intimate)  knowledge  of  things  geological- that  an  epitome 
of  the  contents  is  all  that  it  is  necessary  to  bring  before  our 
readers.  The  first  chapter  opens  with  rock-forming 
minerals  such  as  the  metallic  oxides,  magnetite,  liinonite, 
rutile,  and  the  felspar  groups  ;  then  follow  the  calcium, 
magnesium,  silicates,  mica,  olivine,  chlorite,  talc,  toumaline, 
the  haloids,  fluor-spar  and  rock  salt,  and  the  metallic 
sulphides,  carbonates,  sulphates  and  phosphates.  Bocks — ■ 
their  formation  structure,  character,  and  classification — ■ 
take  the  next  three  chapters,  whilst  fossils  and  their 
importance  in  geological  chronology  conclude  Chapter  VI. 
The  next  portion  treats  of  stratification  and  the  formation 
of  rock  beds,  secretionaryand  concretionary  struct  ures,  and — ■ 
what  is  of  particular  moment  to  the  mineral  surveyor — the 
inclination  and  curvature  of  strata*,  joints,  faults,  dis- 
locations, and  how  they  are  produced.  The  success  of 
many  a  mining  concern  has  depended  upon  an  intimate 
knowledge  and  judgment  of  dips,  faults,  and  inconformity, 
whilst  many  a  failure  has  been  attributed  to  want 
of  experience  in  this  direction. 

Chapters  XIII.  andXIV.  take  up  the  discussion  on  intrusive 
eruptive  rocks  and  their  occurrence,  with  some  very  typical 
examples;  also  effusive  eruptive  rocks,  which  occur  in 
the  form  of  veins  and  dykes.  The  next  chapter  is  of  con- 
siderable interest  to  the  engineer,  as  it  comprises  ore 
formations;  the  occurrence  of  fissure  veins  or  lodes. 
These  latter  are  metalliferous,  and  contain  various  metals 
in  more  or  less  rich  proportions. 

A  knowledge  of  geology  without  means  of  carrying  out 
a  system  of  survey  is  of  little  use,  so  that  a  student  is. 
counselled  to  make  a  practical  acquaintance  by  observation 
in  the  field.  An  equipment  need  not  be  an  elaborate  one, 
three  or  four  tools  and  a  note  book  sufficing  for  early 
work.  The  value  of  geological  maps  with  sections  and 
the  methods  of  plotting  are  clearly  described. 

The  next  two  chapters  treat  of  the  economic  aspect  of 
"eological  structure,  and  indicate  the  various  ways  in 
which  a  knowledge  of  rock  structures  may  be  utilised  by 
mining  engineers,  architects,  etc.  This  embodies  the 
operation  of  the  prospector  in  searching  for  coal  and  the 
metallic  ores,  tunnelling,  impounding  works,  water 
supplies,  drainage,  wells,  and  the  like.  The  final  chapters 
have  reference  to  the  agents  of  disintegration,  denudation, 
the  action  of  weathering,  the  evolution  of  surface  features, 
the  origin  of  mountains,  and  the  formation  of  basins.  The 
book  is  very  fully  illustrated  with  about  200  views,  of  which 
56  are  full-page  plates  from  photographs,  and  form  quite 
a  unique  set. 

For  those  desiring  a  knowledge  of  field  and  structural 
geology,  and  students  making  a  speciality  of  the  subject, 
no  better  work  exists.  It  may  also  be  noted  that  for  the 
convenience  of  those  not  requiring  such  a  deep  insight  into 
some  of  the  matters  dealt  with  two  sizes  of  types  have 
been  used,  the  smaller  being  reserved  more  exclusively  for 
students  of  pure  science. 


A   HIGH-SPEED    LATHE  CENTRE. 


The  illustration  shows  a  lathe  centre  intended  for  lathes 
in  which  heavy  shafting  is  turned.  It  is  a  well-known. fact 
that  tail  centres — never  too  satisfactory — have,  since  the 
advent  of  high-speed  tools,  become  a  perfect  nuisance, 
heating  and  binding  in  the  work,  and  often  seizing  and 
twisting  off.  This  centre  is  so  designed  that  when  the 
friction  at  the  point  becomes  too  great  the  centre  rotates 
in  a  bearing. 

A  is  a  section  of  the  tailstock  having  the  ordinary  tail 
spindle  B.  The  special  centre  bushing  C  is  tapered  on 
the  outside,  and  fits  in  the  tail  spindle  in  the  usual  way. 
It  has  a  tapered  hole  in  it — larger  at  the  back  end — 


High-speed  Lathe  Centre. 


which  acts  as  a.  bearing  for  the  centre  D,  which  is  fitted 
to  it.  The  rear  end  of  C  is  threaded  and  fitted  into  it  is 
the  externally  and  internally  threading  bushing  F.  Into 
F  is  screwed  the  thrust-screw  G,  which  has  a  nut  J  to 
keep  it  from  getting  out  of  adjustment. 

Between  the  end  of  the  thrust-screw  G  and  the  rear  end 
of  the  centre  D  are  interposed  the  anti-friction  discs  H. 
These  discs  are  alternately  steel  and  bronze.  Oiling  is 
provided  for  through  the  oil  holes  E  and  I.  In  service 
the  thrust-screw  G  is  tightened  up  until  the  friction 
between  the  centre  D  and  the  bushing  C  is  slightly 
greater  than  the  normal  friction  between  the  centre 
D  and  the  work.  So  long  as  the  friction  between 
the  centre  D  and  the  work  remains  normal  the  centre 
D  will  remain  stationary ;  but  as  soon  as  this 
friction  increases  between  that  of  D  and  C,  then  D  will 
rotate  in  the  sleeve  C.  In  action  the  centre  D  is  alter- 
nately at  rest  and  rotating. — American  Machinist. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  28th  September, 
1905  :— 

Aberdeen. — First  class  :  W.  Christie,  L.  D.  Simon,  A.  Esson,  B. 
Adams,  W.  Dalgarno.  Second  class  :  J.  A.  Brock,  J.  E.  Laurie,  J.  G. 
Anderson,  R.  Davidson 

Bristol. — First  class  :  G.  A.  Giles.  Second  class :  J.  T.  Richards, 
J.  Hoyle. 

Greenock. — First  class:  A.  Sharp,  A.  G.  Stirling,  A.  G.  Service. 
Second  class  :  A.  J.  Murray,  A.  Daly,  G  Gourlay. 

Hull. — First  class:  G.  W.  Johnson.    Sicond  class  :  E.  Davies. 

Liverpool. — First  class:  J.  A.  Sykes,  M.  A.  Macdonald,  H.  C. 
McShee,  W.  H.  Sutton.    Second  class  t~3.  C.  Evans,  H.  C.  'lhrelfall. 

London. — First  class  :  S.  M.  Laird,  R.  G.  Smith,  G.  Harlorue,  D. 
H.  Prangnell,  A.  T.  Waine.  Sec-  nd  class :  P.  J.  Devlin,  G.  H.  Stall- 
worthy. 

North  Shields.— First  class :  G.  L.  Murray,  G.  D.  Wilkie,  J. 
Livesey.    Second  class:  J.  M.  Petrie,  T.  M.  Lambert,  R.  Trickett. 

Sunderland.— First  class:  J.  W.  Bolton,  C.  H.  Ingkdew,  T. 
Reynolds,  H.  H.  Alder,  J.  G.  Brockhill,  J.  Evans,  W.  E.  Smart. 
Second  class:  Q.  F.  Anderfon,  W.  S.  Birse,  L.  F.  W;.  Potts,  J.  J.  Bailes. 
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THE   IRON    AND   STEEL  INSTITUTE. 


Yon  the  first  time  the  Iron  and  Steel  Institute  have  held  one 
of  the  meetings  in  what  may  be  called  the  home  of  the  steel 
industry,  the  city  of  Sheffield,  under  the  presidency  of  Mr.  R.  A. 
Hadfield,  the  head  of  one  of  the  leading-  steelworks  in  that  city. 
The  meeting',  known  as  the  autumn  meeting'  of  the  institute, 
was  held  from  September  2Gth  to  29th  in  the  Firth  Hall  of  the  new 
University,  opened  by  H.M.  the  King  on  July  12th.  1905. 

A  large  company  assembled  at  the  opening  ceremony,  and, 
after  welcoming  addresses  by  the  Lord  Mayor  and  the  Yice- 
Chancellor  of  the  University,  the  president  delivered  his  open- 
ing aauress,  dealing  with  the  history  and  progress  of  the 
manufacture  of  steel  in  Sheffield. 

President's  Address. 
Sheffield  had  been  the  cradle  of  modern  steel  industry,  and 
its  development  had  been  largely  due  to  the  work  of  Sheffield 
men.  Whilst  Bessemer  was  not  a  Sheffield  man,  the  first 
practical  developments  of  his  process  might  be  truly  said  to 
have  occurred  there,  and  were  carried  out  by  Sheffield  men. 
Sir  John  Brown  saw  the  importance  this  process  would  occupy, 
and  his  firm  turned  out  some  of  the  highest  quality  material 
for  rails  probably  yet  produced.  Mr.  W.  D.  Allen,  of  Besse- 
mer's  firm  in  Sheffield,  also  largely  helped  in  the  practical 
development  of  this  method  of  steel  making,  and  the  inimitable 
Holly,  from  whose  work  the  enormous  development  of  Bessemer 
steel  in  America  largely  arose,  came  to  Sheffield  to  be  initiated, 
ao  that  Sheffield  might  be  rightly  said  to  have  taught  America 
how  to  make  steel  rails  used  in  those  lines  of  communication  that 
had  entirely  altered  the  whole  face  of  the  vast  transatlantic 
continent.  In  the  same  manner,  as  regards  the  Siemens 
process,  firms  such  as  Vickers'  were  largely  instrumental  in 
leading  to  the  more  rapid  development  and  perfection  of  this 
method  of  producing  steel.  Then,  too,  they  saw  men  such  as 
Mark  Firth,  William  Jessop,  Charles  Cammell,  and  others 
who  were  indeed  pioneers,  and  from  whose  labours  the  world 
lo-day  found  so  great  benefit.  On  the  scientific  side  they  had, 
amongst  others,  Dr.  Sorby,  who  had  rendered  invaluable  service 
to  metallurgy  by  his  initiation,  as  far  back  as  1857,  of  methods 
of  examining  the  micro-structure  of  metals,  from  which  they 
to-day  were  obtaining  such  valuable  information.  To-day 
Sheffield  had  probably  the  largest  industrial  army  of  any  city 
devoted  to  the  production  and  working  of  steel,  30,000  men  or 
more  being  so  employed.  He  expressed  the  great  satisfaction 
he  had  in  presiding  over  that  institute  at  a  time  when  trade 
prospects  seemed  so  much  better  in  every  country.  They  did 
not  want  booms,  for  they  were  bad  alike  for  all,  but  a  con- 
tinuous steady  demand.  The  work  done  by  the  institute  spoke 
for  itself,  and  as  a  sign  of  prosperity  he  might  say  that  they 
had  that  day  elected  something  like  150  new  members,  bring- 
ing the  roll-call  to  the  satisfactory  grand  total  of  no  less  than 
2,200  members. 

A  number  of  papers  were  read  in  the  mornings,  and  visits 
paid  to  the  various  institutions  and  works  in  the  neighbour- 
hood in  the  afternoons  of  the  26th,  27th,  28th,  and  29th  ult. 

Mr.  John  Oliver  Arnold,  professor  of  metallurgy  in  the 
University  of  Sheffield,  read  a  paper  describing  that  depart- 
ment of  iron  and  steel  metallurgy  at  the  university.  He 
explained  that  they  had  four  chemical  assay  laboratories, 
providing  accommodation  for  102  students  at  one  working  time. 
That  department  was  unique  in  placing  its  evening  students 
on  the  same  footing  as  the  day  students,  and  it  was  interesting 
to  note  that  out  of  39  graduates  who  had  won  the  associateship 
in  metallurgy — an  examination  equal  in  severity  to  the  average 
University  B.Sc— 20  were  day  and  19  evening  students.  These 
facts  justified  a  departure  of  the  senate,  adversely  criticised 
by  many  university  men.  in  connection  with  the  research 
work.  Since  1889  the  staff  and  students  of  the  metallurgical 
department  had  published  about  30  original  researches. 

Overheated  Steel. 

Mr.  J.  E.  Stead  read  a  paper,  prepared  by  himself  and  Mr. 
A.  W.  Richards,  on  "  Overheated  Steel."  Thev  defined  over- 
heating as  heating  at  any  point  below  that  which  produces 
incipient  disintegration,  and  results  in  the  formation  of  large 
crystals.  "Burning,"  the  paper  said,  "is  heating  at  or 
above  the  point  at  which  such  disintegration  occurs.  It  must 
be  remembered  that  all  overheated  steel  is  more  or  less  closely 
crystallised,  and  that  different  steels  apparently  of  the  same 
composition  vary  in  their  susceptibility  to  disintegration  at  a 
given  high  temperature.  One  may  be  simply  overheated, 
whilst  another  may  be  burnt  and  .  partially  disintegrated. 
Burnt  steel  cannot  be  completely  restored  by  re-heating.  It 
can  be  greatly  improved,  but  is  never  equal  to  re-heated  steel 
which  has  not  suffered  partial  disintegration.  Burnt  steel  is 
only  fit  for  the  scrap  heap  or  re-melting.  It  is  worthless  until 
it  ha?  again  passed  through  the  fluid  state." 

Mr.  Gledhill,  of  Manchester,  in  discussing  the  paper,  said 
that  his  experience  suggested  that  merely  overheated  steel 


could  be  fully  restored  by  suitable  heat  treatment,  but  that 
very  little  improvement  could  be  effected  in  the  case  of  burnt 
steel.  The  large  attention  now  being  given  to  the  subject 
would,  no  doubt,  lead  to  the  production  of  steels  of  higher 
elastic  limits  than  those  generally  obtained,  and  in  that  way 
the  limits  of  steel  as  a  structure,  as  exemplified  in  the  Forth 
Bridge,  would  be  removed,  whilst  a  fresh  terror  would  be 
added  to  the  specifications  which  steel  makers  of  the  future 
would  be  comjielled  to  follow. 

Mr.  Martin  said  that  there  was  a  difference  l>etween  over- 
heating and  burning.  Overheating  might  be  continued  almost 
up  to  the  joint  of  melting,  but  by  running  might  be  produced 
at  a  comparatively  low  temperature. 

Steel  eor  Motor  Caks. 

The  Secretary  (Mr.  Bennett  H.  B rough)  read  a  paper  pre- 
pared by  M.  Peon  Guillet,  of  Paris,  on  "  Steel  Used  for  Motor- 
car Construction  in  France." 

In  France,  stated  M.  Guillet,  the  steels  actually  in  use  for 
the  construction  of  motor  cars  were  steels  with  low  percen- 
tages of  carbon  and  nickel  (pearlitic  steels),  which  were  used 
for  parts  that  required  cementing  and  quenching.  Steels 
with  medium  percentages,  steels  low  in  carbon,  and  with  high 
percentages  of  nickel,  were  used  for  valves,  chromium  steels 
with  high  carbon  and  low  chromium  percentages  were  used 
for  bearings,  silicon  steels  were  used  for  springs  and  gearing, 
nickel  chromium  steels  with  low  percentages  of  nickel  and  of 
chromium  were  employed  for  numerous  parts  requiring  resist- 
ance to  shock  and  a  certain  degree  of  hardness,  and  a  new 
steel,  known  as  N.Y.,  the  composition  of  which  had  not  been 
published. 

A  paper  by  the  same  author  was  read  on  the  "  Use  of  Vana- 
dium in  Metallurgy."  Vanadium,  he  said,  considerably 
improved  the  mechanical  properties  of  metallurgical  products. 
On  normal  steels  it  produced  a  distinct  increase  in  the  tensile 
strength  of  elastic  limit,  and  had  no  influence,  or  an  insignificant 
one  only,  on  the  elongation  and  contraction,  and  upon  the 
resistance  of  shock.  It  slightly  increased  the  hardness  on 
quenched  steels  Vanadium  considerably  increased  the  tensile 
strength  and  elastic  limit,  acting  almost  with  as  great  effect  as 
carbon,  yet  notwithstanding  this  it  did  not  increase  the  brittle- 
ness.  The  influence  of  vanadium  in  metallurgy  was  thus  of 
considerable  importance.  It  ^vas  undoubtedly  the  element  which 
together  with  carbon  acted  with  the  greatest  intensity  in  the 
way  of  improving  alloys  of  iron.  The  cost  of  the  production  cf 
f error  vanadium  was  such  as  to  readily  allow  of  its  addition, 
and  if  the  price  was  still  high  that  must  be  attributed  to  the 
scanty  demand.  This  difficulty  would  disappear  when  the  use 
of  vanadium  became  more  widespread. 

Coloured  Markings  in  Test  Pieces. 

"  The  Presence  of  Greenish-coloured  Markings  in  the  Fractured 
Surfaces  of  Test  Pieces"  was  the  title  of  a  paper  read  by  Capt. 
H.  G.  Hcwarth,  R.A.  Associated  with  the  greenish  markings 
in  fractures,  said  the  author,  were  laminations,  small  reduction 
of  area,  external  cracks,  and,  in  the  worst  case,  the  test  piece, 
instead  of  breaking  with  a  crack,  parted  silently  as  though  it 
had  held  on  for  a  certain  time  and  then  grown  tired  The  large 
pioportion  of  test  pieces  in  which  defects  haa  been  observed 
was  surprising,  considering  the  high  quality  of  gun  steel.  It 
was  stated  that  the  coloured  markings  were  indisputably  weak 
places,  and  in  gun  forgings  they  occurred  most  frequently  in  the 
very  worst  place — i.e.,  at  the  breech  end.  In  the  inner  tube 
it  was  at  the  front  end  of  the  chamber  where  erosion  com- 
menced under  normal  conditions,  and  these  coloured  defects 
running  longitudinally,  whilst  they  might  or  might  not  develop 
into  cracks,  would  in  all  probability  form  the  starting  point  for 
erosion.  The  life  of  a  modern  gun  was  already  far  too  short, 
and  anything  tending  to  further  reduce  it  must  be  condemned. 
In  any  forging  subject  to  violent  alternating  stresses  these  flaws 
in  prolongation  might  easily  develop  into  cracks. 

Mr.  J.  M.  Gledhill  said  the  markings  were  simply  slag  that 
had  got  impregnated  in  the  steel. 

Major-General  O'Callaghan  said  he  thought  the  paper  was 
designed  rather  to  provide  a  check  on  manufacture  than  to 
provide  absolute  tests  to  go  by.  In  connection  with  this  subject 
lie  noticed  that  the  author  of  the  paper  used  the  phrase,  "  the 
life  of  a  modern  gun."  The  phrase  was  unfortunate,  and  the 
department  were  sorry  they  ever  used  it.  They  now  employed 
the  phrase,  "  the  life  of  the  rifling  of  a  gun,"  which  was  more 
sane  and  implied  what  took  place.  At  present  they  were  faced 
with  all  sorts  of  difficulties  from  the  wear  of  the  bore.  If  they 
got  a  new  gun  to  shoot  extremely  well,  the  chances  were  that  the 
barrel  was  quite  unable  to  continue  for  long  to  give  the 
necessary  velocity  to  the  projectile. 

Segregation  in  Ingots. 

Mr.  B.  Talbot,  of  Middlesbrough,  in  his  paper  on  "  Segre- 
gation in  Steel  Ingots,"  said  that  in  1893  Pourcel  pointed  out 
that  aluminium  had  a  decided  tendency  to  prevent  segregation, 
but  he  had  not  met  with  any  systematic  series  of  tests  to 
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prove  the  point.  As  a  rule,  the  results  showed  that  in  the 
case  of  ingots  to  which  no  aluminium  had  beeu  added  excessive 
segregation  down  the  central  line  of  the  ingot  occurred  from 
about  6  in.  from  the  top  to  about  half  way  down  the  ingot,  and 
that  sulphur  was  the  element  that  tended  to  segregate  most. 
Phosphorus  was  next,  followed  by  carbon,  and  finally  manganese. 
The  segregation  of  the  latter  element  was  so  slight  as  to  be 
almost  negligible.  By  the  use  of  aluminium  a  billet  of  a  much 
more  regular  composition  was  obtained.  This  was  especially 
important  in  the  case  of  carbon,  especially  if  this  steel  had 
without  aluminium  been  intended  for  rail  purposes,  as  the 
surface  of  the  rail  would  probably  have  shown  considerable 
irregularities  in  the  carbon  percentage,  with  a  consequent  want 
of  uniformity  in  its  wearing  properties.  The  effects  of  segre- 
gation in  a  non-alumiiiised  steel  were  almost  entirely  confined 
to  the  top  of  the  ingot.  Not  only  did  the  addition  of  a  little 
aluminium  to  the  metal  as  it  was  run  into  the  ingot  have  a 
marked  effect  in  setting  the  surface,  but  it  tended,  when  added 
above  a  certain  quantity,  to  form  cavities  in  the  upper  part  of 
the  ingot,  so  that  the  amount  added  had  to  be  strictly  regulated. 
His  practice  was  to  add  about  3  or  4  oz.  of  aluminium  per  ton 
of  steel  in  the  ingot,  but  this  was  never  added  until  the  ingot 
mould  was  approximately  two-thirds  full.  He  suggested  that 
other  investigators  should  follow  up  the  results,  and  especially 
those  interested  in  the  manufacture  of  high  carbon  steel,  such 
as  for  rail,  tyre,  and  similar  purposes,  with  the  view  of  proving 
where  a  more  uniform  and  regular  steel  could  be  obtained. 

Mr.  J.  E.  Stead  said  that  the  question  was  not  only  of  theoretic, 
but  of  practical  interest.  Segregation  was  the  question  that  all 
scientific  and  practical  metallurgists  should  carefully  study.  It 
had  been  the  custom  to  throw  away  the  upper  part  of  an 
ingot  where  segregation  occurred,  but  he  asked  whether  it  was 
not  advisable  to  treat  the  ingot  iu  such  a  way  as  not  to  prevent 
segregation  but  to  facilitate  it,  and  to  get  all  the  impurities 
at  the  top  as  far  as  possible,  so  that  it  might  be  rejected,  and 
t he  remainder  be  retained  free  from  impurity.  Segregation 
in  rails,  unless  it  was  accompanied  by  unsoundness,  was  not  so 
harmful  as  was  supposed.  With  regard  to  guns  and  large  cast 
ings,  he  asked  them  to  consider  how  far  they  could  apply 
scientific  facts  and  laws  to  reduce  the  "  phantoms  "  which  caused 
the  rejection  of  castings  otherwise  good. 

Mr.  F.  \V.  Harbord  suggested  that  segregation  should  be 
facilitated,  and  the  segregated  portion  rejected. 

M.  L.  Dumas,  of  Paris,  read  a  paper  on  "  Reversible  and 
Irreversible  Transformations  of  Nickel  Steel,"  in  which  lie 
showed  the  utility  and  nature  of  the  operation  in  adding  nickel 
to  steel.  There  was  nothing  to  hinder  the  extended  use  of 
steels  with  low  percentages  of  nickel.  They  were  admirably 
adapted  in  all  cases  where  it  was  important  to  diminish  brittle- 
ness  or  to  reduce  weight. 

Mr.  F.  B.  Waterhouse,  of  Buffalo  (N.Y.),  also  contri- 
buted a  paper  on  "  The  Influence  of  Nickel  and  Carbon  on 
Iron,"  in  which  he  sought  to  show  that  nickel  raised  the  tenacity 
without  materially  lowering  the  ductility  of  the  metal  The 
elastic  ratio  in  pure  nickel  carbon  steels  was,  he  said,  only 
slightly  greater  than  that  of  carbon  steels. 

In  a  paper,  entitled  "  Wear  of  Steel  Rails  on  Bridges,"  Mr. 
Thomas  Andrews,  of  Wortley,  gave  the  results  of  an  examination 
of  a  portion  of  steel  rail  which  had  broken  in  the  main-line 
service  on  a  bridge,  for  the  purpose  of  showing  the  causes  which 
led  to  the  breakage.  The  rail  bore  internal  evidence  of  having 
been  originally  made  from  good  pig  iron,  but  in  the  manipulation 
an  excessive  percentage  of  combined  carbon  and  manganese  had 
been  allowed,  which  had  been  detrimental  to  the  physical 
structure  and  permanent  endurance  of  the  rail.  The  results  of 
the  investigation  indicated  the  importance  of  keeping  the 
chemical  composition  rails  within  the  limits  of  such  a  chemical 
specification  as  would  produce  the  best  results  in  actual  wear, 
and  minimise  the  liability  to  sudden  fracture.  He  had  prepared 
a  specification  with  that  object,  and  it  had  yielded  satisfactory 
results  in  main-line  service  on  some  of  the  chief  railways  in 
England.  He  suggested  that  railway  companies  should  have 
regular  and  frequent  chemical  analysis  and  physical  tests  made 
of  samples  of  new  rails  after  they  had  been  received  from  the 
makers. 

On  the  conclusion  of  the  business  the  president,  in  acknow- 
ledging a  vote  of  thanks,  announced  that  the  next  autumnal 
meeting  would  be  held  in  London,  and  they  hoped  then  to  have 
representatives  present  from  the  American  Institute  of  Mining 
Engineers.   

An  invention  known  as  the  "automatic  gravitation  marine 
governor "  is  to  be  tested  on  board  the  Blue  Anchor  liner 
Wakool.  Its  purpose  is  to  check  the  "racing''  of  propellers. 
The  apparatus  consists  of  a  pendulum,  which  gravitates  accord- 
ing to  the  movements  of  the  vessel.  This  pendulum  is  connected 
w  ith  the  throttle  valve,  and  its  movements  influence  the  pressure 
of  th*>  steam.  When  the  vessel  begins  to  dip,  and  her  stern 
is  rising  out  of  the  water,  steam  is  gradually  shut  off  up  to  a 
certain  point,  when  the  engines  are  stopped  altogether,  but 
as  the  propeller  begins  to  take  the  water  again  the  throttle 
valve  is  gradually  opened. 


TRIALS  OF  500  B.H.P.  DIESEL  OIL  ENGINE.* 


Description  of  Engine, 

The  engine  was  a  three-crank  inverte  1  vertical,  with  three  single- 
acting  cylinders  numbered  54,  55,  aud  56,  No.  54  being  above  the  idle 
end  of  the  crank  shaft.  Kach  cylinder  was  22  05  in.  (560  mm.) 
diameter,  with  a  piston  stroke  of  29'5J  in.  (750  mm.h  The  normal 
speed  was  150  revolutions  pe;-  minute. 

The  valves  were  placed  in  the  cylinder  covers  as  usual,  and  were 
actuated  by  levers  driven  by  cams  on  a  horizontal  shaft,  which  in  turn 
wa?  driven  by  a  vertical  shaft  and  bevel  gear  from  the  idle  end  of  the 
crank  shaft.  The  cylinders,  cylinder  covers,  and  exhaust  valves  were 
water  jacketed,  but  the  pistons  were  not. 

The  engine  drove  a  dynamo  carried  upon  a  prolongation  of  the 
crank  shaft. 

The  air  for  pulverising  the  oil  and  spraying  it  into  the  cylinders  was 
compressed  iu  an  independent  pair  of  three-stage  vertical  air  com- 
pressors worked  by  a  two-throw  crank  shaft,  belt  driven  by  a  motor 
receiving  current  from  the  dynamo  upon  the  engine  crank  shaft.  The 
air  c  impressors,  therefore,  though  essential  to  the  working  of  the 
engine,  were  not  in  this  case  parts  of  the  engine,  and  iu  calculating  the 
mechanical  efficiency  of  the  engine  from  the  dynamo  output  and  the 
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Fig.  1. 

indicator  diagrams  this  fact  should  not  be  lost  sight  of.  Had  the  com- 
pressors been  driven  directly  by  the  engine,  the  difference  between  the 
work  put  into  the  dynamo— which  is  the  brake  horse  power — and  the 
indicated  horse  power  would  have  beeu  increased  by  the  power 
required  to  compress  the  air. 

The  areas  of  the  compressor  pistons  were  :  — 

102-40  sq.  iu.  (660-5   sq.  cm.). 
32  30  sq.  in.  (2081   sq.  cm.). 
879  sq.  in.    (5675  sq.  cm.). 

and  the  stroke  7  08/  in.  (188  mm.),  the  speed,  when  compressing  to 
about  64  atmospheres,  being  about  160  revolutions  per  minute. 

The  arrangement,  which,  of  course,  is  somewhat  wasteful,  was 
afopted  to  meet  special  conditions.  In  ordinary  cases,  it  is  proposed 
for  engines  of  this  size  to  use  Riedler  compressors  driven  from  the 
engine  crank  shaft  by  connecting  rods  or  belts. 

The  dynamo  was  12-pole,  continuous  current,  shunt  wound,  by 
Lahmeyer  aud  Co.,  rated  to  give  450  kilowatts  at  550  volts  when 
running  at  150  revolutions  per  minute.  The  efficiencies  given  by  the 
makers  are  :  — 

At  112  kw.       225  kw.       33"  kw.       450  kw.       562  kw. 

Efficiency  about.    "88    ...    -925    ...    "935    ...    '94    ...  '935 

and  these  figures  have  been  adopted  in  calculating  the  brake  horse 
[lower  of  the  engine  corresponding  to  the  measured  output  of  the 
dynamo. 

The  power  was  absorbed  by  iron  wire  resistance  coils,  and  the  load 
regulated  by  appropriate  switches. 


*  Abstracted  from  the  Chief  Engineer's  Report  for  1904  of  the  British  Engine 
Boiler,  and  Electrical  Company  Limited. 
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The  motor  for  driving  the  air  compressors  was  six-pole,  shunt  wound, 
continuous  current,  by  the  same  makers  rated  to  give  75  B.H.P.  at  630 
revolutions  per  minute. 

The  calculated  efficienci  s  given  by  the  makers  are  :  — 
Three-quarter. 

At  Full  load  load.         Half  load.      Quart-.r  load. 

Efficiency    90  5     ...     89      ...      86      ...      76  5  m 

Four  trials  were  made,  the  results  of  which  are  shown  on  the 
accompanying  tables  and  diagrams. 


the  trials  on  February  13th  could  not  be  commenced  till  3-55  in 
the  afternoon. 

Line  4.— The  diameter  of  the  cylinder  of  No.  56  engine  was 
gauged.  The  diameter  of  the  other  two  were  taken  from  the 
drawing. 

Line  6  — The  revolutions  were  recorded  by  an  engine  counter, 
and  the  speed  indicated  by  a  tachometer. 

Line  7. — The  water  for  the  jackets  was  supplied  from  the 
town's  main,  and  measured  through  a  water  meter  which  was 
said  to  have  been  recently  calibrated. 


TABLE. 


No.  of  Trial 


Date. 


Time 


Duration  mins. 

Diameter  uf  cylinders   ins. 

Stroke  of  pistons   ft. 

Revolutions  per  minute   

Jacket  water  per  minute  

Initial  temperature  of  jacket  water  deg.  Fan. 

Final  temperature  of  jacket  water   deg.  Fah. 

Temperature  of  outside  air   deg.  Fall 

Temperature  of  exhaust  gases  deg.  Fah. 

Analysis  of  exhaust  gases   CO, 

N 
Air 

Oil  used   4  lbs. 

Oil  used  per  hour  lbs. 

Blast  pressure  atm. 

Maximum  pressure  shown  by  indicator  diagrams  lbs.  per  sq.  in 

M.E.P.  on  first  piston  No.  54    ,, 

„     on  second  piston  No.  55   ,, 

,,     on  third  piston  No.  56   ,, 

Average  M.E.P.  iu  the  three  cylinders   „ 

Ind  cated  hoi  se  power   

Oil  per  I.H.P.  per  hour  lbs. 

Output  of  dynamo  kw. 

Brake  horse  power  of  engine   B.H.P, 

Horse  power  absorbed  in  friction   

B.H.P  ) 


Oil  por  kilowatt  hour   

Oil  per  brake  horse  power  pur  hour  lbs. 

Power  absorbed  by  motor   kw. 

Horse  power  given  out  by  motor  H.  P. 

Indicated  horse  power  in  compressor  cylinders  I.H.  P. 

Power  absorbed  in  belt  and  compressors   H.P. 


Estimated  brake  horse  power  of  engine,  deducting  mean  uf  lines  26  and  27  from 
line  21   B.H.P. 


Estimate  of  mechanical  efficiency  of  engine  if  pump  had  been  diivtii  by  it  

Oil  per  brake  horse  power   *  •  lbs. 


13th  Feb. 

S-55  p  m. 
to 

5-55  p.m. 
120 

22  05 
2-4605 
150-16 
166  8 

46-3 
125 

48 
783 
5-6 

42-9 

51"5 
390-3 
195-1 

61-5 

510 
515 
525 

82-9 

92-3 

110-0 

95  05 

609  3 

0  3202 

333 

475-5 

133-8 

0-78 

0-586 

0  4103 

38 

44-S 

36 

S 

435-1 
0-715 
0'444 


II. 


14th  Feb. 

9-17  a.m. 
to 

11—12—15 
115-25 

22-05 
2-4605 
152-8 
169-85 

46-3 
127-4 

48 
806 
6-8 

51-3 

41-9 
398 
207-2 

66-3 

515 

525 
5U0 

80-7 

93-9 

115-6 

•J6-7 

631-8 

0-3264 

352 

502-5 

V132-3 

0  805 

0-5886 

0-4123 

^41 

48-3 

40 

S 

458-7 
0-723 
0-451 


III. 


14th  Feb. 

11—21-15 
to 

1—30—15 
129 
22-05 

2-  4605 
150-3 
157  85 

46-3 
101-6 

48 
496 

3-  2 
21-5 
75  "3 

221-1 
1028 

50-  9 

490 
480 

505 

51-  6 

52-  6 
64-8 
56-33 

363-6 

0-2828 
168-2 
245 
118-6 
0-675 
06113 
04196 
31-6 
36-8 
28-8 
8 

213-8 
0-588 
0-4S1 


The  first,  a  preliminary  trial,  intended  to  be  at  full  load,  but  actually 
a  little  below,  the  second  at  full  load,  the  third  at  half  load,  and  the 
fourth  with  no  external  load,  the  engine  driving  the  air  compressors 
only,  and,  of  course,  the  dynamo  and  motor  which  transmitted  the 
power  to  them. 

With  respect  to  the  figures  in  the  table,  the  following 
explanations  should  be  read:  — 

Line  2 — Owing  to  some  misunderstanding,  no  preparation  had 
been  made  for  collecting  and  analysing  the  exhaust  gases,  and 
therefore,  although  the  observers  were  on  the  ground  at  9  a.m.,  | 


Line  9. — The  discharge  pipes  from  the  jackets  were  conducted 
to  a  common  pipe  discharging  into  a  drain.  The  same  thermo- 
meter was  used  for  measuring  the  temperature  of  inlet  and 
discharge. 

Line  11. — The  temperature  of  the  exhaust  was  measured  close 
to  the  engine  by  a  mercury  thermometer  passing  through  a 
glaud  in  the  exhaust  pipe,  with  compressed  nitrogen  above 
the  mercury  to  prevent  the  latter  boiling. 

All  these  observations  were  taken  at  intervals  of  10  minutes. 
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Line  12. — The  gas  samples  were  collected  and  analysed  by 
Professor  Vande  Velde,  of  Ghent. 

Line  13. — The  oil  used  was  from  Galicia,  costing  100  francs  per 
1 ,000  kilos  (  t'4  per  ton)  delivered  at  the  works.  There  is  con- 
siderable doubt  about  the  calorific  value  of  the  oil.  A  sample 
taken  at  the  time  of  the  trial,  and  analysed  by  Professor  Vande 
Velde,  gave:  — 

Carbon   84*81  per  cent. 

Hydrogen   14*78  „ 

Sulphur    0*17 


99*76 


Via.  •_>. 


and  therefore  had  a  calorific  value  by  calculation  of — 

•8481  X   14,540  +    1478    X   52,200  +    0017   X  4,000  =  20,049 

B.T.U.  per  pound. 

As  the  professor  made  no  calorimeter  test,  a  sample  was  sent 
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ver  to  England  in  March,  and  tested  by  Mr.  C.  I.  Wilson,  who 
ave  the  calorific  value  as  10,120  calories  per  gramme,  or  18,220 

)  rp  TT     3  . . .  *  .  ~     A~     +1.  „      .........4       .1inmu.nB«M  Upturn/,,, 
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J$.T.U.  per  pound.  Owing  to  the  great  discrepancy  between 
the  two  results,  and  to  the  improbably  high  efficiency  of  the 


engine  resulting  from  the  adoption  of  the  latter  value,  another 
sample  was  sent  to  England  in  May  and  analysed  and  tested 
by  Dr.  Boveston  Eedwood,  who  gave  the  following  figures:  — 

Carbon   83*17  per  cent. 

Hydrogen    1156 

Sulphur    0  36  „ 

Oxygen,  nitrogen,  etc.,  by  difference...      4*91  ,, 

100*00 

Calorific  value,  10,897  calories  .per  gramme,  or  19,600  B.T.U. 
per  pouud,  which  is  somewhat  higher  than  that  calculated  train 
the  analysis,  viz:  — 

•8317  x  14,540  +  1156  X  52,200  +  *0036  X  4,000  =  18,144 
B.T.U.  per  pound. 

As  Professor  Vande  Velde's  analysis  was  made  from  a  sample 
taken  at  the  trial,  and  as  it  is  confirmed  by  Dr.  Redwood's  test, 
it  has  been  inserted  in  the  heat  account.  The  adoption  of  Mr. 
Wi  lson's  value  of  18,220  B.T.U.  would  make  the  thermal 
efficiency  of  the  engine  about  50  per  cent,  which  is  so  much  above 
the  efficiency  obtained  with  smaller  engines  that  the  writer 
cannot  accept  it  without  further  confirmation. 

(2'o  be  continued.) 


LAUNCHES  AND  TRIAL  TRIPS. 


Kanchow. — Scott's  Shipbuilding  and  Engineering  Company, 
Greenock,  launched  on  September  28th  the  steamer  Kanchow, 
which  they  have  built  for  the  China  Navigation  Company, 
Loudon.  The  dimensions  of  the  vessel  (which  is  a  duplicate  of 
the  Huichow,  launched  on  September  14th)  are:  Length,  267  ft. ; 
breadth,  40  ft. ;  depth,  22  ft.  6  in.  ;  with  a  carrying  capacity  of 
2,600  tons.  The  engines  will  be  supplied  by  the  builders.  The 
Kanchow  is  the  second  of  six  steamers  now  building-  by  Scott's 
for  the  China  Navigation  Company. 

Mariana.- — Messrs.  A.  Kodger  and  Company,  Port  Glasgow, 
launched  on  September  28th  a  large  cargo  steamer  for  Messrs. 
Purness,  Withy,  and  Company,  West  Hartlepool.  The  vessel, 
which  has  a  dead-weight  carrying  capacity  of  7,150  tons  on 
Lloyd's  freeboard,  is  of  the  following  dimensions:  Length, 
360  ft.;  breadth,  48  ft.  ;  depth,  30  ft.  10  in.  Triple-expansion 
engines  will  be  supplied  by  the  builders  at  their  works  in  Govan. 
As  she  left  the  ways  the  vessel  was  named  Mariana. 

Messrs.  Mackie  and  Thomson,  Govan,  launched  on 
September  28th  the  steam  trawlers  Olivine  and  Tourmaline, 
built  to  the  order  of  the  Kingston  Steam  Trawling  Company 
Limited,  Hull.  The  dimensions  are  :  Length  between  perpendi- 
culars, 135  ft.;  breadth  extreme,  22  ft.  6  in.;  and  depth  moulded, 

13  ft.  to  main  deck.  They  have  long  quarter  decks  extending  over 
cabin,  engine,  and  boiler  space,  and  cross  bunker,  and  bunkers 
of  extra  large  size  to  enable  them  to  cover  long  distances  without 
coaling.  The  after  part  of  the  holds,  in  addition,  are  arranged 
so  that  they  may  be  used  as  reserve  bunkers  on  the  outward 
and  fish  rooms  on  the  inward  voyage.  The  fish  rooms  have  been 
insulated  in  the  latest  manner  for  this  type  of  vessel  with  cork 
slabs.  Extra  heavy  trawling  winch  and  trawling  gear  of  the 
most  modern  and  complete  type  have  been  fitted.  Another  new 
feature  in  the  design  consists  of  a  turtle  back  fitted  at  the  fore 
end  which  will  render  the  vessels  much  more  seaworthy  and 
comfortable  in  heavy  weather.  Triple-expansion  engines,  with 
cylinders  13  in.,  22  in.,  and  27  in.,  by  27  in.  stroke,  will  be 
supplied  by  Mr.  W.  V.  V.  Lidgerwood,  Coatbridge. 

Abia  na . — On  September  29th  an  important  launch  took 
place  from  the  yard  of  the  Northumberland  Shipbuilding  Com- 
pany Limited,  Howdon-on-Tyne,  the  vessel  being  a  finely- 
moulded  steamer  built  to  the  order  of  Messrs.  Furness,  Withy, 
and  Company  Limited,  West  Hartlepool.  This  steamer  is 
360  ft.  long  by  48  ft.  beam  by  30  ft.  10  in.  deep,  and  has  been 
built  under  special  survey  to  the  highest  class  at  British  Cor- 
poration. She  is  fitted  with  long  poop,  long  bridge,  and  top- 
gallant forecastle,  the  accommodation,  which  is  very  ample, 
being  all  placed  in  steel  houses  on  the  bridge  deck.  The  'tween 
decks  are  lofty,  and  so  arranged  that  cattle,  troops,  or  emigrants 
may  be  caried  if  necessary.  Very  special  attention  has  been  paid 
to  the  loading  and  discharging  gear,  and  a  complete  outfit  for 
the  rapid  handling  of  cargoes  is  being  arranged  for,  consisting 
of  eight  steam  winches  by  Messrs.  John  Lynn  and  Company, 
Sunderland,  a  large  number  of  cargo  derricks,  steam  steering 
gear  by  Messrs.  Hastie  and  Company,  Greenock,  and  steam 
windlass  by  Messrs.  Emerson,  Walker,  and  Thompson  Bros.  She 
is,  of  course,  fitted  with  the  usual  water  ballast  arrangements  for 
light  passages.  She  has  been  constructed  to  a  fine  model  with 
a  view  to  rapid  speed  and  economy  in  fuel,  and  the  machinery 
will  be  supplied  by  Messrs.  Richardson,  Westgarth,  and  Com- 
pany Limited,  Sunderland,  consisting  of  engines  with  cylinders 
25in.,  41  in.,  and  69  in.,  by  48  in.  stroke,  three  large  steel  boilers 

14  ft.  by  10  ft.  9  in.,  180  lb.  working  pressure.  The  steamer  will 
carry  about  7,250  tons  loaded,  and  is  expected  to  steam  about 
10  knots  speed. 
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Kingsland- — The  new  steamer  Kingsland,  built  by  the 
Sunderland  Shipbuilding  Company  Limited,  has  just  been  upon 
her  official  trial.  The  principal  dimensions  are  314  ft.  between 
perpendiculars  by  48  ft.  depth  moulded,  classed  100  Al  Lloyd's, 
under  special  survey,  with  a  dead-weight  capacity  4,950  tons  on 
a  light  draught  of  water.  The  machinery  has  been  supplied  by 
the  North-Eastern  Maiine  Engineering  Company  Limited, 
Sunderland,  having  cylinders  23  in.,  38  in.,  and  62  in.  by  48  in. 
stroke,  with  two  large  boilers,  which  worked  to  the  satisfaction 
of  all  concerned.  The  vessel  has  been  built  to  the  order  of  the 
Kingsland  Steamship  Company  Limited.  The  trial  was  in  every 
way  most  satisfactory. 

Aymeric — Messrs.  Russell  and  Company,  Port  Glasgow, 
launched  on  September  27th  a  cargo  steamer  of  the  following 
dimensions,  built  by  them  for  Messrs.  Andrew  Weir  and  Com- 
pany, Glasgow  (the  Bank  Line):  Length,  370ft.;  breadth, 
49  ft.  9  in.;  depth,  29  ft.  8  in.  The  vessel  has  a  dead-weight 
carrying  capacity  of  about  7,050  tons  on  Board  of  Trade  summer 
freeboard.  Machinery  will  be  supplied  by  Messrs.  Rankin  and 
Blackmore,  Greenock,  having  cylinders  26  in.,  42  in.,  70  in.,  by 
48  in.  stroke.    The  vessel  was  named  Aymeric. 

Solo. — The  n?w  steamer  Solo,  which  was  launched  from  the 
building  yard  of  Messrs.  J.  P.  Rennoldson  and  Sons,  South 
Sliields,  on  August  31st,  has  had  her  official  trial  trip  at  sea. 
The  dimensions  of  the  vessel  are;  225  ft.  by  34  ft.  3  in.  by 
17  ft.  3  in.  moulded  depth.  She  is  built  of  steel,  classed  100  A  1 
at  Lloyd's,  and  has  long  raised  quarter  deck  with  poop,  bridge, 
and  top-gallant  forecastle.  The  propelling  machinery,  which 
has  been  supplied  and  fitted  by  the  builders,  consists  of  a  set 
of  triple-compound  engines,  having  cylinders  19  in.,  31  in., 
and  51  in.  diameter  by  33  in.  stroke,  steam  for  which  is  supplied 
by  one  large  multitubular  boiler  having  1601b.  working 
pressure.  On  the  trial  the  vessel  was  fully  loaded.  The 
machinery  throughout  worked  in  a  most  perfect  manner,  and 
the  results  attained  were  thoroughly  satisfactory.  The  Solo 
has  l>een  built  to  the  order  of  the  Pelton  Steamship  Company 
Limited,  of  Newcast!e-on-Tyne. 

Sir  John  Jackson-— On  September  23rd  the  steel  screw 
steamer  Sir  John  Jackson,  built  by  the  Northumberland  Ship- 
buildiug  Company  Limited,  of  Howdon-on-Tyne,  for  Mr.  H.  \Y. 
Dillon,  of  London,  left  the  Tyne  for  her  trial  trip.  The 
steamer  is  372  ft.  long  by  48  ft.  beam  by  30  ft.  10  in.  d.m., 
and  has  been  built  under  special  survey  to  the  highest  class 
at  Lloyd's.  The  machinery  lias  been  supplied  by  Messrs. 
Richardsons,  Westgarth,  and  Co.  Limited,  Sunderland,  con- 
sisting of  engines  with  cylinders  25  in.,  41  in.,  and  59  in.,  by 
48  in.,  three  large  steel  boilers  14  ft.  by  10  ft.  9  in.,  180  1b. 
pressure.  During  the  trial  the  engines  worked  smoothly  and 
satisfactorily,  a  mean  -peod  of  12  knots  being  easily  attained. 


NAVAL  NOTES. 
Natal  — On  September  30th  H.M.  armoured  cruiser  Natal 
was  launched  from  the  Naval  Construction  Works  of  Messrs. 
Vickers,  Sons,  and  Maxim  Limited,  at  Barrow,  by  the  Duchess 
of  Devonshire.  The  Natal,  a  sister  ship  of  the  Achilles,  Coch- 
rane, and  Warrior,  is  480  ft.  long,  has  an  extreme  breadth  of 
73ft.  6m.,  and  at  a  mean  draught  of  27ft.  will  displace  13,550 
tons.  Her  speed  will  be  22  knots,  and  her  two  sets  of  triple- 
expansion  four-cylinder  engines  are  designed  to  develop  together 
23,500  indicated  horse  power  with  135  revolutions  per  minute. 
As  regards  her  primary  armament,  she  is  to  carry  six  9  2  in. 
guns  and  four  7  5  in.  guns,  and  thus  differs  from  her  immediate 
predecessors  of  the  same  class,  which,  though  they  have  the 
same  number  of  9  2  in.  weapons,  are  fitted  with  ten  6  in.  guns 
instead  of  four  7  5  in.  ones.  This  change  considerably  reduces 
the  mere  weight  of  metal  she  can  deliver  per  minute  as  com- 
pared, say,  with  the  Duke  of  Edinburgh,  which  is  of  the  same 
displacement;  but,  on  the  other  hand,  it  means  an  increase 
of  offensive  power,  since  the  increased  muzzle  energy  obtainable 
with  the  7  5 in.  guns  secures  a  greater  effective  range  for  their 
projectiles.  All  these  ten  guns  are  mounted  at  the  upper  deck 
level.  Of  the  larger  ones  four  are  placed  at  the  four  quarters 
•  it  the  citadel,  while  a  fifth  is  on  the  forecastle  and  a  sixth  on  the 
poop  in  gun  houses  with  6  in.  armoured  barbettes.  The  four 
<  r>u\.  guns  stand  within  casemates  on  the  upper  deck  also 
protected  by  6  in.  armour.  For  about  three-fifths  of  her  length 
the  ship  is  covered  with  armour  of  the  same  thickness,  thinned 
down  first  to  4  in.  and  then  to  3  in.  over  the  remaining  portion. 
Her  armament  is  completed  with  two  12-pounders.  24  3-pounders, 
hve  Maxim  guns,  two  18  in.  submerged  torpedo  tubes  at  the 
broadside,  and  one  similar  torpedo  tube  at  the  stern. 


CORRESPONDENCE. 


Railway  Club. — Al  the  October  meeting,  which  will  be  held 
at  St.  Bride's  Institute,  E.G.,  on  Thursday,  the  12th  inst., 
Mr.  C.  Rous-Marten  will  read  a  paper  dealing  with  "Recent 
locomotive  Construction  and  Work."  The  chair  will  be  taken 
at  7-30  n.m. 


Communications  intended  for  insertion  should  be  addressed  to  Th' 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.G.  They 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  xoith  the  name  and  address  of  th. 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

CONDENSING  PLANT  DESIGN. 

To  the  Editor  tf  "  The  Practical  Engineer." 

Sir, — In  thanking  "  The  Writer  of  the  Article  "  for  his  infor- 
mation contained  in  your  issue  of  September  15th,  I  should 
like  to  mention  to  him  that  naval  condensers  are,  with  rare 
exceptions,  made  either  of  cast  brass  or  rolled  sheet  brass. 
Land  condensers  are  made  with  cast-iron  barrels  for  cheapness, 
whilst  weight  is  of  primary  importance  in  naval  work.  I 
should  also  like  to  point  out  that  only  one  diaphragm  plate, 
viz.,  E,  is  shown  in  his  sectional  elevation  of  condenser,  and 
there  is  nothing  in  his  article  to  lead  one  to  imagine  that 
there  are  three.  I  am  sorry  to  have  conveyed  the  impression 
to  "  The  Writer  of  the  Article"  that  the  baffle  plates  E 
vibrated.  To  have  been  explicit  I  should  have  added  the 
words  "  of  tubes  "  after  the  word  "  vibration."  My  point  was 
that  if  vibration  of  tubes  was  a  thing  to  take  precautions 
against  in  a  condenser  with  two  diaphragm  plates  and  steam 
velocity  of  7,000  ft.  per  minute,  it  was  an  evil  vastly  aggra- 
vated in  a  condenser  with  steam  velocity  36,000  ft.  per  minute 
and  one  diaphragm  plate.  Condensers,  whether  land  or  marine, 
are  constructed  on  the  same  principle,  and  vibration  of  tubes 
being  found  by  experience  to  exist  (where  not  provided  against) 
in  the  latter,  I  naturally  opined  that  such  would  not  be  absent 
in  the  former. 

I  should  further  like  to  point  out  that  the  Hdwards  air 
pump,  which  I  take  it  is  representative  of  the  Edwards  type 
of  pump,  and  which  is  fitted  to  hundreo.s  of  land  con- 
densing plants,  shows  a  number  of  divergences  which, 
on  the  score  of  cost  and  efficiency,  compare  favour- 
ably with  the  one  given  in  the  article.  (1)  The  barrel 
of  Edwards'  air  pump  (land  type)  is  of  cast  iron,  which  is 
cheaper  than  gun  metal;  (2)  corrosion  is  minimised  by 
having  valves,  bucket,  rod,  and  liner  of  similar  material,  viz., 
brass  or  gun  metal,  instead  of  gun-metil  valves,  cast-iron 
liner,  cast-iron  bucket  with  brass  nut  and  steel  rod;  (3) 
attachment  of  rod  to  bucket  by  passing  right  through  same, 
with  cone  and  feather  at  the  end,  appears  to  my  mind  to  be 
a  more  secure  attachment  than  that  illustrated. 

In  conclusion,  that  cast-iron  pump  buckets  can  work  satis- 
factorily in  cast-iron  liners  I  am  not  in  a  position  to  gainsay ; 
but  what  I  do  know  is  that  such  practice  is  against  the  general 
consensus  of  opinion  of  modern  engineers. — Yours,  etc. 

Hired  Engine  Fittek. 


To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — In  reply  to  "  Woodside  "  and  "  Hired  Engine  Fitter," 
I  must  point  out  that  600  ft.  per  second,  given  in  my  article 
as  the  velocity  of  steam,  should  obviously  have  been  100  ft. 
per  second  or  6,000  ft.  per  minute,  which  is  the  mean  value 
taken  in  determining  the  size  of  steam  opening  to  the  condenser. 
In  regard  to  "  Woodside's  "  second  query  as  to  the  load  taken 
in  stressing  the  crankshaft,  I  would  point  out  that  the  work 
is  done  only  during  the  down  stroke  of  the  buckets,  otherwise 
it  would  be  necessary  to  use  the  double  load.  As  regards  the 
forrp.ula  for  the  thickness  of  cap,  it  is — 

4400  k  5  25  =  2-25  x  '</-  x  /,  where /  =  6,000  lb.  ^ 

iMy  experience  havVig  been  mostly  i>jr  'suiA.  p'ajite^-^"  "would 
leeyi  it  a  favour  if  "  Hired'  "jLiigine  Fitter"  would  say  up  to 
whali  size  are  naval  condensers  made  of  cast  brass.  I  have 
^een'  somewhat  small  condensers  of  such,  but  none  as  large  as 
(that,  of  the  article.  I  have  also  known  the  tubes  to  vibrate  a 
little,  but  not  sufficient  to  merit  the  insertion  of  special  pre- 
ventive plates.  If  we  endeavour  to  put  two  baffles  into  the 
steam  space  at  the  top  of  the  condenser  it  would  mean  raising 
this  up  by  6  in.  or  so,  thereby  adding  considerably  to  the 
weight  and  cost.  In  my  article  I  show  two  plates  across  the 
centre  of  the  condenser  for  the  proper  regulation  of  the  steam 
passage  and  I  think  "Hired  Engine  Fitter"  misunderstands 
me  A  little  in  my  article.  The  pump  body  is  of  cast  iron,  the 
barrel  in  which  works  the  bucket  is  of  gun  metal,  the  delivery 
plate  and  valves  are  also  sectioned  as  gun  metal,  and  T  remark 
in  the  article  that  "the  bucket  rod  is  of  mild  steel,  having 
sometimes  a  gun-metal  liiier."  In  fact,  I  will  venture  to 
assert  that  of  late,  in  land  plants  at  least,  most  rods  are  made 
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without  the  liner.  I  agree  that  passing  the  rod  through  the 
bucket,  with  cone  and  feather  at  the  bottom,  is  a  more  secure 
method  than  the  one  shown,  but  it  is  very  much  more  costly 
to  make  in  the  forging,  turning  and  fitting.  The  method 
shown  is  often  used  in  fixing  pistons,  and  with  it  there  is  no 
chance  of  anything  slackening — which  is  all  we  want — on 
account  of  the  dowels.  In  conclusion,  I  would  say  that  my 
cast-iron  bucket  works  in  a  gun-metal  barrel,  and  I  am  certain 
that  a  cast-iron  barrel  would  not  do  at  all. — Yours,  etc., 

The  Writer  op  the  Article. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "  Practical  Engineer,"  359,  Strand,  London,  W.G.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  umlertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  if  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  tVe  cannot 
undertake  to  reply  to  queries  by  post. 

1906.  Propeller. — Will  some  reader  favour  me  with  a  formula  to 
work  out  the  area  and  number  of  blades,  the  pitch  and  the 
diameter  for  a  propeller?  L.W.L.,  150;  mid-section  area,  138 
square  feet ;  revolutions  of  engine,  125  per  minute  ;  9peed  of 
vessel,  17  knots.— Venture. 

Answer. — To  drive  a  vessel  of  dimensions  given  at  required 
speed,  the  formula  is 

I.H.P.  =  S:l  A  x, 

where  S  =  speed  in  knots, 

A  =  area  of  immersed  amidship  section, 
and  x  —  a  coefficient  =  0032  for  small  vessels  ; 

.-.  I.H.P.  =  173  x  138  x  0032, 
=  2170  approximate. 
For  pitch  of  propeller  we  have 

p  =  11  x  101-33  S 


where  R  =  revolutions. 


10  x  R 


=  11  *  10133  x  17 
10  x  125 
For  diameter  of  propeller  we  have 


15-15  ft. 


D  =  K 


/  I.H.P. 

/ 


v(-Too-J 


where  I.H.P.  =  that  for  one  shaft,  and  K  =  a  coefficient,  which 
we  will  take  =  20  ; 


D  =  20 


/  2170 


q5-15  x 
100 


125 \: 


=  20  x 


7 

—  =  11-23  ft. 
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Total  developed  area  of  blades  is  given  by  formula 

A  =  C  J™*: 
V  R 

where  C  is  a  coefficient,  which  we  will  take  =  13  ; 

.-.  area  =  13  *  *6'5  =  5<P4  sq.  ft.  a,.r.;x 

There  ,^       &fffa  vClJ  l"'1]  num,^r  ,of  olades,  but  four  seUmd 
suitable  for  case  considered,  and  therefore  expanded  area  of  (  ach 
will  be  about  1 3'5  square  feet.    For  further  information  "  Ventu 
should  consult  Messrs.  Seaton  and  Rounthwaite's  "  Manual  of 
Marine  Engineering,"  and  Barnaby  on  "The  Screw  Propelle 
Draughtsman. 

1913.  The  Thompson  Patent  Boiler  Front.— Will  some  reLjer 

kindly  describe  (with  sketches  if  possible)  the  Thompson  pa  tent 
boiler  front? — Vulcan. 

Answer. — This  boiler  front  is  designed  for  Lancashire,  Cor|nish, 
dry-back  marine-type,  and  similar  boilers.  The  flue  tubes;  are 
attached  to  the  front  end  plate  by  having  the  end  plate  flainged 
round  the  flue  tube  hole.  The  hole  is  of  sufficient  size  to  allovv  the 
whole  Hue  tube  to  pass  through — that  is,  it  is  not  less  in  dianheter 
than  the  flue  tube  is  over  the  largest  parts,  such  as  oven  the 
caulking  ring  of  the  Adamson  joint.  The  boiler  front  when  di'shed 
may  have  flats  pressed  on  it  to  receive  any  fittings  that  ma  y  be 


required.  The  above  is  the  subject  of  Patent  No.  2829,  1903. 
The  accompanying  sketch  shows  a  rough  longitudinal  section  of 
the  shell  and  flue  tube.  The  hole  in  front  end  plate  at  A  is 
sufficiently  large  to  allow  the  whole  flue  tube  to  pass  through  it. 
The  flue  tube  at  the  back  end  B  is  plain,  and  the  length  of  the 
tube  can  lie  adjusted  to  suit  the  exact  length  of  shell  by  being 


marked  off  in  position  after  the  boiler  ends  and  shell  have  been 
riveted  up  and  completed.  The  Thompson  boiler  has  several 
further  advantages,  as  there  are  no  gusset  stay  plates  to  the  ends. 
The  end  plates  are  therefore  free  to  allow  for  expansion,  and  the 
flue  tube  can  be  more  easily  cleaned  or  repaired  on  accouut  of  the 
absence  of  obstructing  gusset  plates. — Mykrl. 

1915.  The  Locke  Damper  Regulator.— "'ou  Id  some  reader  kindly 

inform  me  of  the  name  and  address  of  the  makers  of  the  Locke 
damper  regulator  ? — "  Ferro." 

.1  nswer. — The  Locke  Damper  Regulator  is  an  American  made 
machine.  Mr.  James  Neil,  101,  St.  Vincent  Street,  Glasgow,  is  the 
representative  iu  this  country,  and  will  supply  any  information. 

1931.  Bomb  Calorimeter.— Can  any  of  your  readers  tell  me  where  1 
can  get  a  drawing  and  description  of  a  bomb  calorimeter  for  testing 
the  calorific  values  of  solid,  liquid,  and  gaseous  fuels  ?  Also  where 
such  calorimeters  can  be  purchased  ?— Auctor. 

Answer. — If  "Auctor"  will  communicate  with  Messrs.  Bryan 
Donkin  and  Clench  Limited,  of  Chesterfield,  he  will  no  doubt  get 
what  information  he  desires. — T.  H.  H. 


1933.  Balancing  Engines. — Will  some  reader  kindly  let  me  know 
(1)  the  best  work  to  get  on  balancing  engines  by  the  Yarrow, 
Schlick,  and  Tweedy  system  ?  (2)  How  to  set  out  curves  of  equal 
loads  in  each  cylinder  of  a  triple  and  also  quadruple  engine  ?  (3) 
What  method  is  used  for  the  designing  of  the  propellers  of  the 
1  .rge  liners,  and  does  it  apply  to  smaller  ones  ? — Balance. 


TO  CORRESPONDENTS. 
A.  W  H. — You  should  obtain  or  see  a  copy  of  the  "  Buyers,  Sellers, 

Traders,  Manufacturers,  and  Professions  of  Australia,  Tasmania, 

and  New  Zealand."    This  directory  gives  a  list  of  the  whole  of  the 

names  you  require. 
\V.  and  P. — See  The  Practical  Engineer  Electrical  Pocket-book,  1905, 

page  223.    The  answer  to  second  paragraph  is  "yes." 
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Notice  of  Removal. — Messrs.  Archibald  J.  Wright  Limited, 
for  many  years  carrying  on  business  at  Upper  Street,  Isling- 
ton, London,  N.,  have  removed  to  Leyton  Green  Road,  London, 
N.E. 

Institute  of  Marine  Engineers,  58,  Romford  Road, 
Stratford,  E. — The  next  meeting  of  this  institute  will  be  held  on 
October  9th,  when  a  paper  by  Mr.  A.  Wahter  on  "  Accumu- 
lators "  will  be  read. 

The  Society  of  Engineers. — At  the  ordinary  meeting,  held 
at  the  Royal  United  Service  Institution,  on  October  2nd,  a 
paper  was  read  by  Mr.  Arthur  H.  Smith  on  "  Machine  Drills 
for  Hard  Rock." 

Rugby  Engineering  Society. — The  annual  general  meeting 
of  the  above  society  was  held  on  the  5th  inst.  at  Benn  Building, 
Rugby,  followed  by  a  lecture  by  Mr.  J.  Sugden,  on  "  Protection 
from  Electric  Shock." 

Electric  Power  in  Iron  and  Steel  Works  :  Correction. — 
Readers  will  note  that  two  of  the  illustrations  of  this  article  in 
our  last  issue  were  wrongly  described.  Fig.  2  shows  the  auto- 
matic blast-furnace  bell,  and  fig.  3  (on  page  512)  the  billet 
shears  driven  by  railway  type  motor. 

The  October  issue  of  the  Railway  Magazine  contains  many 
special  features,  being  the  100th  number  of  that  periodical.  The 
frontispiece  is  a  plate  illustrating  the  evolution  of  the  loco- 
motive, and  special  articles  and  congratulatory  letter  from  the 
leading  railway  men.  The  success  of  this  publication  proves 
that  it  has  filled  a  gap  in  trade  journals. 
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ENGLISH  AND  AMERICAN  PUMPING  ENGINES. 

In  the  recently-issued  volume  of  Proceedings  of  the  Institu- 
tion of  Mechanical  Engineers,  a  report  is  given  of  a  paper 
by  Mr.  John  Barr,  of  Kilmarnock,  on  "  Waterworks  Pump- 
ing Engines  in  the  United  States  and  Canada."  The  paper 
itself  comprised  notes  by  the  author  on  his  observations  of 
typical  waterworks  in  America  and  brief  descriptions  of  the 
pumping  engines  in  twelve  stations,  particulars  of  which 
were  obtained  from  the  various  engineers  in  charge  and 
others. 

The  report  of  the  interesting  discussion  following  the 
reading  of  Mr.  Ban's  very  useful  paper  presents  us  with 
various  comparisons  of  English  and  American  pumping 
engines  which  may  with  advantage  be  considered  by  all 
interested  in  the  subject. 

One  speaker  referred  to  the  pumping  plant  for  dealing 
with  the  water  for  the  cascades  at  the  St.  Louis  Exhibition. 
Some  tall  statements  were  made  concerning  this  plant  by 
the  exhibition  authorities ;  a  little  investigation  sufficed 
to  prove  that  it  was  really  a  very  modest  affair.  An 
English  maker  could  •  scarcely  bring  himself  to  shout  and 
expand  his  chest  over  a  plant  consisting  of  three  direct- 
coupled  electric  motors  and  centrifugal  pumps  of  so  moderate 
a  size  as  each  to  require  only  a  36  in.  suction  and  delivery 
main,  and  delivering  but  30,000  gallons  per  minute.  And 
when  in  ordinary  work  such  a  pump  gave  an  efficiency 
of  not  more  than  60  per  cent,  he  would  conclude  that  the 
less  said  about  such  a  job  the  better  for  all  concerned. 
But  our  good  cousins  are  of  far  too  cheery  a  disposition  to 
allow  such  trifles  to  interfere  with  their  hearty  appreciation 
of  their  own  work.  Hence  the  proclamation  to  the  world, 
by  means  of  the  official  guide  book  to  the  exhibition,  of  a 
statement  to  the  effect  that  the  visitors  were  here  pre- 
sented with  a  sight  of  the  largest  known  pumping  plant, 
and  of  "  the  largest  volume  of  water  ever  put  in  motion  by 
artificial  means." 

In  both  countries  the  prevailing  practice  is  to  build 
pumping  engines  for  waterworks  and  similar  services  of 
the  vertical  triple-expansion  or  marine  type,  a  crank  shaft 
and  flvwheel  being  employed,  but  with  the  pump  rods 
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directly  connected  to  the  crossheads,  the  pump  cylinders 
being  arranged  below  and  in  alignment  -with  the  respective 
engine!  cylinders  above  the  crank  or  flywheel  shaft.  During 
the  discussion  it  was  stated  that  this  type  was  first  applied 
to  pumping  machinery  by  Mr.  Bryan  at  the  East  London 
Waterworks  twenty  years  ago. 

A  triple-expansion  vertical  three-crank  flywheel  pumping 
engine,  by  Messrs.  Hatliorn,  Davey,  and  Company,  of 
Leeds,  having  steam  cylinders  15  in.,  25  in.,  and  40  in. 
diameter,  a  stroke  of  36  in.,  and  indicating  184  horse  power, 
gave  on  an  official  test  a  mechanical  efficiency  of  91  per 
cent,  a  steam  consumption  of  1101  lb.  per  indicated  horse 
power,  and  a  duty,  representing  actual  work  done  in 
pumping,  of  151,670,000  foot-pounds  per  1,0001b.  of  steam. 
Another  engine  of  232  indicated  horse  power  by  the  same 
makers  gave  a  duty  of  161,250,000  foot  pounds  per  1,000  lb. 
of  steam.  Turning  now  to  American  engines,  we  find  no 
authoritative  record  of  the  achievement  of  such  results 
with  engines  of  comparatively  so  small  a  power.  On  a 
very  much  large  engine,  capable  of  indicating  800  to  1,000 
horse  power,  a  duty  of  178,497,000  foot-pounds  per  1,000  lb. 
of  dry  steam  is  recorded;  this  is  equivalent  to  11  1  lb.  of 
steam  per  actual  or  pump  horse  power  per  hour.  The 
engine  referred  to  is  that  built  by  the  Allis-Chalmers 
Company,  of  Milwaukee,  for  the  Boston  (U.S.A.)  Water- 
works. It  has  cylinders  30  in.,  56  in.,  and  87  in.  diameter, 
with  66  in.  stroke.  The  steam  pressure  is  1851b.  per 
square  inch,  and  the  engine  is  capable  of  pumping  30 
million  U.S.  gallons  per  24  hours.  The  advantage  in 
steam  consumption  of  this  large  American  engine  is  9'7 
per  cent  as  compared  with  that  of  the  second  of  the  two 
small  English  engines  we  have  cited.  But  the  makers  who 
can  get  so  excellent  a  result  from  so  small  an  engine  might 
safely  be  depended  upon  for  a  saving  of  9'7  per  cent  of 
steam  in  building  an  engine  with  the  possibilities  for 
economy  available  with  the  dimensions  and  conditions  of 
working  of  the  Boston  example. 

As  an  explanation  of  the  practice  of  English  waterworks 
authorities  in  adopting  small  engines  as  compared  with  the 
large  American  engines,  one  speaker  (Mr.  C.  L.  Simpson, 
of  Messrs.  James  Simpson  and  Company)  referred  in  the 
following  terms  to  waste  of  water  :  "  In  America  the  towns 
were  very  wasteful  with  the  amount  of  water  that  was 
given  them,  and  a  great  number  of  them  used  as  much  as 
from  80  to  100  gallons  (U.S.A.)  per  head.  The  figure  in 
this  country,  as  was  well  known,  was  30  to  33  gallons  per 
head."  But  apart  altogether  from  such  a  consideration  we 
think  that  no  well-advised  authority  ■  in  this  country  is 
likely  to  adopt  one  abnormally  large  pumping  engine  in 
place  of  two  or  more  smaller  ones.  We  may  return  to 
this  question  on  a  future  occasion  with  a  view  to  the 
consideration  of  how  a  greater  ultimate  economy  may 
result  from  the  multiple  small  plant  notwithstanding  the 
more  favourable  steam  consumption  of  the  one  large  unit. 
A  mere  statement  of  the  steam  consumption  of  the  engine 
is  an  inadequate  criterion  in  considering  the  ultimate 
economy  of  a  pumping  plant. 

And  let  it  not  be  concluded  that  the  lowest  steam  con- 
sumption will  always  be  obtainable  only  with  the  largest 
engines,  whether  for  pumping  or  for  other  services. 
Messrs,  Cole,  Marchent,  and  Morlev  Limited,  of  Bradford. 


have  recently  demonstrated  that  this  is  not  so  by  obtaining, 
with  a.  small  steam  engine,  the  world's  record  of  1  indicated 
horse  power  per  hour  with  a  consumption  of  but  8'585  11). 
of  superheated,  steam. 

For  some  time  past  certain  portions  of  the  City  of 
London,  including  Ludgate  Circus  and  Southwark,  Black- 
friars,  London,  and  the  Tower  bridges,  have  been  lighted 
by  gas.  The  satisfactory  results  obtained,  coupled  with 
the  experience  of  some  foreign  cities,  induced  the  Court 
of  Common  Council  last  May  to  make  the  decision  to 
substitute  gas  for  electricity  in  Queen  Victoria  Street, 
Queen  Street,  Lower  Thames  Street,  Monument  Street,  and 
Fleet  Street.  The  new  illuminant  came  into  use  on 
September  30th.  In  the  last-named  thoroughfare,  according 
to  the  figures  of  the  Gas  Light  and  Coke  Company,  which 
has  charge  of  the  new  installation,  34  gas  lamps,  giving 
together  over  5,000  effective  candle  power  near  the  pave- 
ment at  an  annual  cost  of  £207,  have  replaced  12  electric 
axe  lamps  of  6,000  candle  power,  and  costing  £312  a 
year.  In  the  other  streets  where  gas  lighting  has  been 
adopted  38  arc  lamps,  stated  to  yield  not  more  than  20,000 
effective  candle  power  at  an  annual  cost  of  £988,  have 
been  displaced  by  78  gas  lamps  of  over  36,000  effective 
candle  power,  and  costing  only  £760  a  year.  The  lamps 
in  Fleet  Street  are  of  smaller  individual  power  than  in  the 
other  streets,  in  order  to  ensure  the  proper  lighting  of 
the  numerous  side  turnings  and  dark  corners.  The  saving 
effected  by  this  return  to  gas  is  calculated  to  amount  in 
all  to  £333  a  year.  Further,  it  is  believed  that  the  streets 
will  be  better  lighted.  The  gas  lamps,  each  for  each,  are 
not  so  powerful  as  the  electric  arcs,  but  on  the  other  hand 
(says  the  Times)  they  are  more  numerous,  and  therefore 
give  a  more  evenly  distributed  illumination,  with  absence 
of  heavy  shadows.  It  is  uro-ed  in  favour  of  gas  that  the 
light  is  more  effectively  utilised  ;  the  lamps  are  placed  on 
lower  standards,  and  so  disperse  their  light  at  or  near  the 
roadwav,  where  it  is  of  real  use,  instead  of  at  a  con- 
siderable elevation,  where  it  is  not  wanted,  as  with  the 
electric  lamps.  It  is  also  claimed  that  the  character  of 
the  gaslight  is  such  as  to  give  it  greater  penetrative  power 
in  a  fog.  The  gas  in  these  streets  is  burned  in  incandescent 
mantles  on  the  high-pressure  system,  its  pressure  being 
four  or  five  times  as  great  as  is  customary  in  the  case 
of  ordinary  consumers. 


A  large  number  of  motor  'buses  are  now  running  in 
London,  but  they  do  not  quite  come  up  to  the  expectations 
of  some  of  the  enthusiasts  ;  and.  while  they  may  succeed 
in  and  near  the  city,  it  seems  doubtful  if  they  will  compete . 
with  the  electric  trams  where  there  is  a  large  volume  of 
traffic.  Here  they  are  faster  than  the  trams.  The  records 
of  an  expert  show  that  on  a  certain  journey  in  London 
the  electric  tram  took  30  minutes  to  the  motor  'bus's  22  ;. 
hut  the  former  made  16  stoppages,  as  compared  with  six 
for  the  'bus:  These  stoppages  involved  a  delay  of  3  minutes 
42  seconds  in  the  case  of  the  tram,  and  of  1  minute  50 
seconds  in  the  case  of  the  'bus.  The  tramcar  was  delayed 
by  traffic  on  the  lines,  and  this  is  one  of  the  troubles  which 
militate  against  the  absolute  success  of  the  tramway  system. 
It  has  been  shown  that  the  cost  of  operating  the  'buses 
for  a  lengthened  period  totals  practically  Is.  per  'bus  mile, 
whereas  in  the  case  of  tramways  the  average  for  six  of  the 
largest  tramways  in  the  United  Kingdom  is  only  6Jd.  With 
the  interest  and  repayment  of  loans  on  the  permanent  way 
and  overhead  wires,  the  difference  in  favour  of  the  tramcav 
is  reckoned  at  from  3d.  to  4d.  The  tyre  trouble  is.  of 
course,  the  most  important,  and  although  manv  promises 
have  been  made  of  bettering  this,  they  do  not  seem  to 
have  succeeded.  As  to  the  S3rstem  of  motor  cars  for 
feeding  railways,  the  Great  Western  Company  have  realised 
very  satisfactory  results  with  their  WoWley  'buses.  Thev 
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are  of  20  horse  power,  and  take  22  passengers,  all  of 
whom  are  protected  from  the  weather,  seats  being  placed 
in  front  under  a  canopy  for  six  smokers.  The  fuel  con- 
sumption of  this  car  averages  about  IJ  gallons  of  petrol 
per  hour  under  ordinary  working  conditions,  which  is 
sufficient  for  a  run  of  about  GO  miles.  The  horizontal 
engine  adopted  by  the  company  has  the  advantage  that 
it  enables  the  whole  of  the  mechanism  to  be  under  the 
platform. 


The  continued  failures,  from  a  financial  point  of  view, 
of  the  recent  shows  at  Park  Royal  have  led  to  the  abandon- 
ment of  the  site  by  the  Royal  Agricultural  Society  as 
a  permanent  show  ground.  The  loss  that  these  shows 
have  entailed  during  the  past  three  years  has  also 
necessitated  considerable  economies  to  be  made  in  the 
administration  department,  and  a  special  committee  of 
the  society,  which  has  been  considering  the  matter,  advises 
the  sale  of  Park  Royal,  and  also  Harcwood  House,  the 
society's  headquarters.  It  is  still  undecided  whether  a 
show  will  be  held  next  year  or  not,  but  an  offer  has  been 
made  for  the  next  show,  probably  in  1907,  to  be  held  at 
Derby. 


Mr.  W:  Diddell,  M.I.M.E.,  gave  the  first  of  the  lectures 
at  the  Electrical  Exhibition  on  the  29th  ult.,  the  subject 
being  "Wireless  Telegraph}'."  The  lecturer  opened  witli 
a  reference  to  the  antiquity  of  wireless  telegraphy  and  the 
different  systems  and  apparatus  employed,  and  related 
how  in  1896  Mr.  Marconi  came  to  this  country  with  an 
apparatus  for  signalling  at  considerable  distance,  and  how 
successful  installations  -were  erected  by  Sir  William  Preece, 
late  engineer  to  the  Post  Office.  The  lecturer  entered  into 
the  details  of  the  apparatus,  and  demonstrated  the  functions 
and  operations  of  the  different  parts  by  means  of  models, 
lantern  slides,  and  experiments.  Among  his  models  was 
an  original  oscillator  used  in  the  early  days,  about  eight 
or  nine  years  ago,  in  our  Post  Office,  lent  him  for  the 
evening.  The  lecturer  concluded  by  describing  some  of  the 
tests  carried  out  by  Mr.  .1.  E.  Taylor  and  himself,  under 
the  superintendence  of  Mr.  Gavey,  engineer-in-chief  to 
the  Post  Office,  between  the  shore  and  the  cable  ship 
Monarch,  during  which  actual  measurements  were  made. 
These  tests  established  the  relations-  existing  between  the 
strength  of  the  received  signal  and  distance,  and  the 
height  of  the  vertical  wire  and  its  resistance.  These 
results,  Mr.  Duddell  believes,  will  prove  of  great  practical 
value  in  the  design  of  stations  for  wireless  telegraphy. 


Suction  Gas  Plant  v.  Public  Power  Supplies. — The 
prominent  position  that  is  now  being  occupied  by  the 
suction  gas  producer — it  is  coming  more  and  more  to  the 
front  every  week — is  giving  rise  to  interesting  develor  ments 
in  districts  where  rivalry  exists  between  the  different  forms 
of  motive  power.  Coventry  is  a  case  in  point.  Here  the 
corporation  owns  both  the  electricity  supply  undertaking 
and  the  gasworks.  A  few  years  ago  it  was  said  that  the 
former  was  unprofitable  because  undue  advantages  were 
given  to  the  municipal  gas  department.  The  present 
electrical  engineer  and  manager  went  to  Coventry  with 
the  express  idea  of  making  the  undertaking  nay  or  dying 
in  the  attempt.  He  has  succeeded  better  than  his  com- 
mittee expected  he  would  do,  because  he  has  taken  energtic 
and  enterprising  action  in  catering  for  the  motive-power 
psers.  Now,  however,  the  gas  department  is  in  fear  and 
trembling  that  if  may  lose  the  custom  of  large  manufac- 
turers, because  of  the  strides  which  have  been  taken  by 
suction  gas  plants  of  late,  and  it  accordingly  proposes  the 
reduction  of  the  price  of  gas  for  motive-power  purposes  ;  and 
to  compensate  for  this  it  is  said  that  the  gas  charges  to 
ordinary  consumers  should  be  raised !  Truly,  this  is  an 
interesting  position.    The  suction  gas  producer  is  a  force 


that  both  gas  and  electric-power  suppliers  have  got  to 
reckon  with — that  is  quite  clear — but  we  can  hardly  see 
that  it  is  the  right  thing  to  meet  the-  coming  rivalry  by 
charging  the  private  lighting  consumer  more,  in  order 
that  the  manufacturer  may  have  his  works  gas  power 
at  a  lower  figure  from  the  public  supply.  With  electricity 
works  the  argument  sometimes  used  is :  The  more  power 
consumers  we  can  get  on  to  our  circuits  in  the  day,  the 
better  shall  we  be  able  to  charge  the  private  lighting 
consumer  a  lower  charge  per  unit.  The  Coventry  Electricity 
Committee  strongly  opposes  the  suggested  gas  reduction 
on  the  ground  that  one  of  its  effects  would  be  the  demand 
for  a  reduction  in  electricity  charges  as  well.  And  this 
is  out  of  the  question  at  present,  if  the  electricity  under- 
taking is  going  to  continue  to  earn  a  small  profit  after 
its  herculauean  efforts  in  that  very  desirable  direction. 
So,  temporarily  at  anyrate,  the  suction  gas  plant  has  put 
both  ,  gas  and  electricity  departments  into  more  or  less  of 
a  dilemma. 


Leeds  Association  of  Engineers. — The  opening  meeting 
of  the  winter  session  of  the  Leeds  Association  of  Engineers 
was  held  on  the  28th  ult.,  when  the  president  (Mr.  W.  H. 
Drake)  delivered  an  address.  In  common  with  other  of  the 
members,  he  was  of  opinion  that  one  of  the  coming  changes 
would  be  the  quiet  but  steady  substitution  of  gas  or  oil 
driven  for  steam-driven  plants.  With  regard  to  the  motor 
boat,  which  had  recently  come  into  prominence,  he  said 
that  although  an  ordinary  motor  boat  had  attained  a 
speed  of  12  to  20  miles  per  hour,  or  in  the  case  of  boats 
built  for  racing  purposes  30  miles  an  hour,  the  oft- 
repeated  mistake  with  a  new  venture  had  been  made — they 
were  built  too  light  for  the  power,  and  came  to  grief,  as 
during  the  recent  races  at  Monaco.  The  advantages  of 
steam  for  locomotives  were  that  it  was  better  understood ; 
steam  was  to  a  large  extent  self-lubricating ;  working 
smoothly  and  quietly ;  the  cut-off  and  expansion  could  be 
calculated  and  adjusted  to  a  nicety ;  the  engine  could  be 
reversed  without  the  aid  of  outside  gearing  on  clutches ; 
and  the  fuel  was  indigenous  to  the  country,  and  therefore 
cheap.  Its  disadvantages  were  the  necessity  of  a  heavy 
boiler  consuming  a  heavy  weight  of  coal  and  water,  of 
which  the  engine  had  to  carry  a  dead  load  its  life  long, 
say  4,000  to  5,000  gallons  of  water  and  5  tons  of  coal  in  a 
single  journey,  this  being  the  loss  to  its  carrying  capacity ; 
also  the  greater  initial  cost  in  proportion  to  the  hauling 
power.  The  oil  locomotive  would  have  the  advantages  of 
greater  thermal  efficiency ;  a  very  much  lighter  engine, 
giving  greater  hauling  power  per  horse  power  developed. 
Its  disadvantages  would,  be  great  vibrations  owing  to 
the  cylinder  explosions ;  the  smell  of  burnt  oil ;  the  danger 
of  fire  ;  up  to  the  present,  the  fact  that  the  engine  would 
have  to  be  started  before  locomotion  commenced ;  the 
reversing  would  have  to  be  done  by  gearing ;  and  the 
cost  of  the  combustible  would  be  greater  for  the  power 
developed  at  the  present  value  of  liquid  fuel. 

Milan  International  Exhibition,  1906.  -The  British 
Commission  for  the  Milan  International  Exhibition,  1906, 
has  been  formed  under  the  auspices  of  H.M.  Government, 
which  has  made  a  grant  of  £10,000  for  the  creation  of 
the  British  Section,  and  have  issued  a  circular  enclosing  a 
letter  from  the  British  Chamber  of  Commerce  for  Italy, 
pointing  out  the  importance  and  scope  of  this  exhibition 
to  British  manufacturers.  The  sections  of  the  exhibition 
are  classified  under  several  headings,  each  of  which  has 
detailed  sub-sections.  The  list  includes :  Carriage  by  land, 
carriage  by  water,  ports  and  arsenals,  pleasure  boats,  life 
saving,  fishing,  maps  and  statistics  relating  to  navigation, 
decorations,  agricultural  machinery,  meteorology,  etc.  The 
chairman  of  the  British  Chamber  of  Commerce  for  Italy 
points  out  that  the  opening  for  British  industries  in  the 
Italian  market  will  be  best  found  in  goods  of  the  highest 
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quality  and  machinery  of  the  latest  type.  Italy  is  now 
entering  on  a  period  of  great  prosperity,  and  the  purchasing 
power  has  greatly  increased.  Upon  even  conditions  as 
to  price,  friendly  tradition  and  sentiment  give  the  assurance 
that  British  traders  will  be  under  no  disadvantage. 


UP-TO-DATE    METHOD   OF  MOULDING. 

By  J.  K.  King. 
The  use  of  the  moulding  machine  in  the  foundry  is  a 
question  which  is  puzzling  many  foundrymen  to-day,  who, 
having  heard  and  read  of  the  use  of  them  in  some  of  the 
large  foundries,  and,  moreover,  that  the  machines  had 
been  discarded  in  some  cases,  and  not  knowing  the  cause 
of  these  failures,  hardly  know  whether  to  install  them  or 
not.  To  those  in  this  predicament  I  would  quote  the  old 
saying,  "  The  proof  of  the  pudding  is  in  the  eating  of  it "  ; 
and  when  preparing  it  to  eat,  let  them  season  it  with  the 
spice  of  good  common  sense,  and  I  will  predict  that  good 
results  will  be  obtained.  The  aim  of  some  men  is  to 
purchase  the  cheapest  machine  they  can  get  hold  of,  and 
in  nine  times  out  of  ten  they  regret  it,  for  the  cheap 
machine  never  is  a  money  maker  for  them,  and  it  stands 
in  the  corner  of  the  foundry,  rusting  and  decreasing  in 
value  each  day,  till  at  last  the  foreman  throws  it  in  the 
cupola  to  get  rid  of  it,  pronouncing  his  benediction  on 
moulding  machines  in  general.  Other  foundrymen  will 
be  met  with  who  appear  to  be  more  plentifully  supplied 
with  money  than  brains ;  they  will  purchase  a  very 
expensive  machine,  and  hand  it  over  to  the  foundry  to  be 
managed  by  some  unskilled  man  who  might  make  a  better 
farmer  than  a  mechanic.  The  results  obtained  from  this 
machine  are  not  at  all  in  proportion  to  the  expenditure, 
until  at  last  the  boss,  disgusted  with  its  showing,  orders  all 


Fig.  1 

work  stopped  on  it,  and  he  sends  an  advertisement  to  the 
foundry  magazine  "  For  Sale  "  column  :  "  A  good  moulding 
machine,  practically  new,  for  sale."  There  are,  to  my 
knowledge,  several  foundries  now  using  moulding  machines 
with  little  better  results  than  the  two  cases  just  mentioned, 
yet  not  within  25  per  cent  of  what  they  ought  to  be.  In 
most  of  these  cases  the  lack  of  success  may  be  traced  to 
the  opposition  of  the  men,  who  in  one  way  or  another 
attempt  to  resist  the  output  of  the  machines. 

The  Introduction  of  Moulding  Machines  into  a  Foundry. 

The  right  way  to  go  in  for  the  moulding  machine  is  by 
setting  a  section  of  the  foundry  aside  for  the  machine  work, 
or,  better  still,  if  possible,  to  build  a  separate  foundry  for 
tins  work,  the  only  relation  it  is  to  have  with  the  old 
foundry  being  the  receiving  of  the  iron  from  the  old  cupola, 
and  the  old  moulders  should  be  given  to  understand  that 
they  have  no  business  in  there.    The  machines  should  be 


set  in  after  the  floor  is  carefully  levelled ;  meanwhile  the 
firm  should  look  around  for  a  capable  machine  operator 
and  engage  him,  and  under  the  operator's  care  the  machines 
should  be  run  by  labourers,  who  can,  as  a  general  rule,  be 
picked  from  the  different  branches  of  the  plant,  the 
steadiest  and  strongest  men  being  selected.  They  are 
generally  willing  to  take  these  jobs,  as  they  believe  it  will 
mean  more  money  to  them,  which  it  should  when  they 
are  well  broken  in.    They  should  be  put  on  piecework  and 


Fig.  2. 

encouraged  to  put  up  a  large  amount  of  work,  plenty  of 
help  being  furnished  them  for  pouring  the  work,  and  the 
iron  being  brought  to  them  on  their  own  floor. 

Preparation  of  the  Machines. 

A  point  demanding  close  attention  is  the  mounting  of 
the  patterns.  Each  pattern  should  be  closely  studied  by 
one  skilled  in  the  art,  and  then  carefully  mounted  on  the 
machine,  all  precautions  being  taken,  when  mounting  the 
pattern,  to  prevent  any  trouble  in  moulding.  The  most 
correct  method  of  mounting  patterns  on  moulding  machines 
is  what  is  termed  the  stripping-plate  method,  where  the 
pattern  is  stripped  from  the  sand  by  a  stripping  plate  or 
strippers.  With  some  makes  of  machines  the  pattern 
drops  down  through  the  plate,  while  with  others  the  pattern 
remains  stationary,  while  the  strippers,  the  flask,  and 
the  sand  lift  up  free  from  the  pattern. 

A  Definite  Example. 

The  pattern  in  the  cut,  fig.  1,  is  shown  mounted  on  the 
drop-pattern  method,  which  is  most  usually  adopted  on  a 
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Fig.  3. 


crooked  pattern,  and  where  concave  and  convex  plates  are 
used.  I  will  endeavour  to  describe  how  this  pattern 
should  be  successfully  mounted,  and  also  show  a  way  it 
might  be  mounted,  giving  poorer  results,  with  the  reason 
therefor. 

Fig.  1  represents  the  casting  to  be  mounted. 

Fig.  2  represents  the  cope  section  of  the  pattern  mounted 
on  the  cope  machine,  showing  the  stools  and  plates  in 
section. 
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Fig.  3  shows  the  drag  section  of  the  pattern  mounted 
on  the  drag  machine,  with  the  outlines  of  the  pattern  in 
dotted  lines;  also  the  building-up  pieces,  the  stools  or 
pattern  supports,  and  the  core  prints. 

Fig.  i  is  the  plan  of  the  drag  stripping  plate,  with  the 
patterns  protruding  through  it. 

Fig.  5  is  the  plan  of  the  cope  stripping  plate,  with  the 
strippers,  tha  small  section  of  the  patterns,  and  the  running- 
gate  in  place. 

Fig.  6  is  a  sectional  view  of  the  cope  and  drag  stripping 
plates  together  for  babbiting  purposes. 

The  Cope  Mounting. 

The  first  thing  to  determine  is  the  parting  line.  When 
this  is  determined,  proceed  to  mount  the  pattern,  part  on 
one  plate  and  the  remainder  on   another  plate.  The 
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sections  of  the  patterns  A2  and  A3  are  so  designed  that  it 
will  be  necessary  to  tip  the  pattern  up  on  one  end  to 
bring  the  draught  correct  on  these  lugs.  A  wood  master 
pattern  of  the  stripping  plate  B,  fig.  2,  should  be  made, 
and  on  it  should  be  located,  from  the  centre  line  of  the 
plate,  two  patterns,  as  shown  in  the  plan  view  in  fig.  4. 
It  is  always  advisable  to  make  these  stripping  plates  very 
stiff  to  provide  against  springing  after  being  finished.  This 
pattern  being  so  constructed  that  a  deep  pocket  comes  in 
this  plate,  it  becomes  necessary  to  lift  the  parting  line 
or  the  flask  line  up  2  in.  above  the  top  of  the  machine. 
The  end  of  the  pattern  at  Al  in  fig.  1  is  set  on  a  line  with 
the  flask  line,  while  point  A5  is  dropped  l^in.  below  the 
flask  line.  This  makes  a  deep  pocket  in  the  cope  plate, 
when  the  plate  and  the  pattern  are  set  in  place  on  the 
machine.    (See  fig.  2.) 

A  in  fig.  2  represents  the  pattern  and  the  pattern  plate 
combined.  Its  distinctive  shape  is  brought  about  by  the 
shape  of  the  pattern  and  the  location  of  the  pattern-plate 
support  D  of  the  machine  with  reference  to  the  top  surface 
of  the  stripping  plate  B.  A  master  pattern  should  be 
made  of  the  pattern  A,  allowing  a  file  finish  on  the  surface 
that  represents  the  pattern  outline,  while  on  the  under 
surface  that  rests  on  the  machine  pattern  support  D  allow 
a  lar-re  finish,  so  that  there  will  be  no  difficulty  in  bringing 
the  plate  to  its  proper  size.  The  metal  through  the  centre 
of  the  plate  is  §  in.  thick  at  its  thinnest  points,  and  the 
length  of  the  plate  is,  just  sufficient  to  reach  from  D  to  D, 
while  the  width  is  8  in.  The  pattern  shown  in  fig.  1  is 
just  3  in.  wide ;  therefore  each  pattern  on  the  pattern 
plate  in  fig.  2  must  be  3  in.  plus  a  finish.  In  between 
the  patterns  is  a  space  of  2  in.  when  finished  ;  this  space 
must  be  out  out  of  the  pattern  plate,  so  that  the  2  in. 
space  in  the  stripping  plate  can  strip  the  sides  of  the 
pattern  A.    The  top  surface  of  this  2  in.  strip  comes  flush 


with  the  top  of  the  pattern  A,  fig.  2.    (See  dotted  outline 
of  the  stripping  plate,  as  it  sets  in  its  position  on  the 
machine,  through  the  pattern  in  flg.  2.)    The  sections  of 
the  pattern  A2  and  A3  must  be  stripped  on  account  of 
their  straight  sides.    In  order  to  do  this  an  opening  must 
be  cut  in  the  plate  around  sections  A2  and  A3.    With  the 
di op-pattern  machine  this  is  almost  always  done  by  cutting 
the  opening  clear  through  the  pattern,  but  in  doing  so  it 
cuts  away  all  the  metal  that  holds  the  sections  A2  and  A3 
to  the  pattern  A,  so  the  pattern  sections  are  then  made  to 
bridge  the  openings  under  the  plate,  and  are  fastened  to  the 
under  side  of  the  plate  by  means  of  a  screw  (I)  and  dowel 
pin  (J).    This  stripping  of  the  two  sections  could  be  done 
another  way,  which  I  will  explain  later.    The  advantage  of 
the  first  way  is  that  the  sand  that  may  get  into  the  opening 
can  fall  clear  through  the  pattern  to  the  stool  plate,  doing- 
no  damage  and  saving  time  in  blowing  it  out  in  case  it 
should  stay  in  the  opening.    The  stripper  around  A3  is 
not  shown,  as  it  would  confuse  the  view  of  the  stripper 
G  G ;  but  it  is  arranged  in  a  like  manner  as  for  A2.  These 
openings  are  to  be  finished  by  file.    To  save  labour  in 
finishing,  the  thickness  of  the  metal  at  the  filing  point 
should  be  cut  out  on  the  under  side  of  the  pattern  plate, 
leaving  about  J  in.  thickness  of  metal.    The  shape  of  the 
pattern  at  point  A6  in  fig.  1  makes  it  necessary  to  use  a 
diy  sand  core.    The  core  being  partly  round,  as  shown, 
the  parting  line  at  its  centre  will  come  about  J  in.  below 
the  parting  at  the  top  outline  of  the  pattern.    This  leaves 
a  nasty  little  pocket,  which  might  make  trouble  by  sticking 
if  not  overcome  by  a  stripper,  so  cut  out  the  stripping 
plate  for  the  strippers.    A  plan  view  of  the  strippers  can 
be  seen  in  fig.  5,  where  they  are  designated  by  E,  F,  and 
G  on  the  ends  of  El  and  Gl  in  the  centre.    These  openings 
pass  clear  through  the  plate,  and  are  to  be  filed  to  size, 
so  cut  away  all  unnecessary  stock  on  the  under  side  of  the 
plate  to  save  the  filing.    The  next  step  will  be  to  make 
a  pattern  of  the  stool  plate  M ;  this  is  merely  a  flat  plate 
made  to  fit  in  the  machine,  finished  on  top  and  bottom. 
The  wood  pattern  for  the  stool  strippers  must  be  made  as 
shown  in  fig.  2.  E,  F,  G,  El,  and  Gl  are  separate  patterns, 
while  stripper  H  for  the  section  A2  is  another  separate 
pattern,  and  A3  is  likewise  another.    These  strippers  can 
be  made  out  of  cast  brass,  a  file  finish  being  allowed 
on    the    top,   with    a   machine    finish    on   the  bottom. 
A  small  pattern  can  be  made  of  the  section  Al. 
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The  pattern  for  the  cope  stripping  plate  must  now  be 
made.  All  points  on  the  pattern  A  below  the  top  of  the 
plate  B  must  be  met  by  the  stripping  plate  goin<j  down  to 
them.  The  surface  of  the  cope  plate  that  forms  the 
parting  line  in  the  deep  pocket  around  the  pattern  is 
cut  away  to  the  depth  of  5/ig  in.  for  babbiting  purposes. 
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This,  then,  will  complete  the  wood  pattern  work  for  the 
cope  machine,  all  but  the  gate,  which  is  of  the  regular 
type  and  mounted  on  the  cope,  since  this  is  a  malleable 
casting  job. 

The  Drag  Mounting. 

The  drag  machine  is  shown  with  pattern  on  it 
in  rig.  3,  and  the  plan  of  the  stripping  plate  is 
shown  in  tig.  4.  The  drag  machine  is  equipped  with 
the  remainder  of  the  pattern.  0  and  Q  are  the  extreme 
ends  of  the  pattern  at  the  parting  line,  Q  coming  on  a 
line  flush  with  the  flask  line,  and  also  corresponding  with 
point  A5  on  fig.  1,  while  point  0  in  fig.  3  corresponds 
with  A  4  in  fig.  1,  0  being  the  same  distance  above  the 
stripping  plate  as  A4  was  below  its  plate  line. 

A  master  pattern  should  be  made  of  the  drag  pattern  A, 
and  on  its  under  surface  add  about  g  in.  extra  metal,  and 
as  near  straight  as  possible.  Heel-core  prints  R  and  T 
and  core  print  S  should  be  made  and  fastened  to  the 
pattern  with  screws.  Around  print  8  is  a  small  building- 
up  piece  to  correspond  with  the  shape  of  the  three  stools 
E,  F,  and  G,  fig.  2,  which  surround  the  core  print  L.  This 
can  be  formed  by  babbiting,  as  the  pocket  in  the  other 
plate  will  be  to  correct  size.  The  building-up  piece  that 
comes  from  the  main  stripping  plate  up  to  the  point  0  is 
continued  around  the  pattern  on  the  parting  line  till  it 
meets  at  point  Q  on  the  opposite  end.  A  file  finish  should 
be  allowed  on  the  sides  of  this  building-up  piece,  while  on 
the  bottom  should  be  allowed  a  machine  finish.  In  fig.  4 
this  building-up  piece  is  represented  by  Z,  and  it  will  be 
noted  that  it  is  made  for  two  patterns.  Four  or  five  small 
feet  can  be  cast  on  the  sides  of  the  building-up  piece,  so 
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as  to  hold  it  while  it  is  being  planed  on  its  bottom,  and 
the  feet  can  be  cut  off  when  it  is  finished.  The  inside  of 
the  buildirg-up  piece  is  to  be  made  to  the  outline  of  .  the 
pattern,  allowing  '/ 1 c  in.  for  finish  by  filling  all  around  the 
inside,  while  §  in.  down  from  the  parting  line,  which  is 
0  0  on  the  inside  of  the  opening,  cut  the  pattern  back 
about  g  in.  (See  fig.  3.)  The  thickness  of  this  building- 
up  piece,  in  general,  is  about  J  in.,  save  on  each  end,  where 
it  has  a  little  extra  for  support  and  room  for  drilling  and 
tapping  for  a  screw ;  this  thickness  is  shown  in  dotted 
lines  in  fig.  3,  the  upper  surface  of  the  stripping  plate 
touching  the  under  side  of  it.  The  pattern  plate  is  cut 
away  to  lighten  it,  and  also  to  allow  the  pattern  support 
to  come  from  the  pattern  plate  V  to  the  pattern,  there 
being  one  pattern  support  at  each  end  of  each  pattern. 
These  supports  can  be  cast  on  pattern  plate  V.  A  pattern 
should  be  then  made  of  the  drag  stripping  plate,  as  shown 
in  fig.  3,  as  well  as  the  pattern  of  the  plate  V.  This  will 
complete  the  wood  patterns  for  the  drag  machine. 

Get  a  good  set  of  castings  made,  and  proceed  to  finish 
them  as  follows  :  Plane  off  the  ends  of  the  four  pattern 
supports  U  and  the  under  side  of  the  plate  V  where  it 
rests  on  the  machine,  then  plane  to  the  right  thickness 
the  building-up  piece  on  the  under  side;  also  plane  the 
top  and  bottom  of  the  stripping  plate.  Their  lay  off  a 
centre  line  on  the  top  of  each  of  the  stripping  plates, 
dividing  it  into  four  parts,  and  on  one  line  at  each  end, 
and  directly  in  the  centre  of  the  two  flask-pin  ears,  drill 
the  holes  for  the  flask  pins  to  fit  the  moulding  machine. 
The  two  pin  holes  must  be  the  same  distance  from  the 
cross  centre  line  on  the  plate,  which  line  is  always  to  be 
worked  from. 


Next  proceed  to  file  up  the  patterns  to  size,  leaving  off 
the  prints  T  and  S;  next  take  the  building-up  piece,  lay 
off  a  centre  line  on  its  top  surface,  and  from  this  line 
locate  the  edges  of  the  main  pattern,  which  will  be  just 
1  in.  each  side  of  the  line  or  2  in.  apart ;  also  determine 
the  correct  location  of  the  pattern  lengthwise,  and  dress 
out  the  building-up  pieces  to  these  lines,  carefully  fitting 
the  pattern  in  t Lie  filed  openings.  When  this  is  done,  file 
up  the' outside  of  the  building-up  piece  nice  and  smooth, 
then  proceed  to  locate  the  building-up  piece  on  the  top 
of  the  stripping  plate  true  with  the  centre  lines  on  both 
parts,  and  fasten  together  with  screws  ;  then  fasten  the 
stripping  plate  to  t he  machine,  and  in  the  centre  of  each 
pattern  support  U  drill  a  7k,  in.  hole  clear  through  from 
top  to  bottom  ;  also  drill  the  pattern  plate  V  to  fit  the 
machine.  Fasten  it  on  the  machine,  and  set  the  pattern 
in  through  the  filed  opening  made  for  it  till  the  pattern 
rests  on  the  pattern  support  U;  then  with  a  5/ig  in.  drill 
locate  the  hole  in  the  support  U  on  the  under  side  of  the 
pattern,  remove  the  pattern,  drill  and  tap  it  for  a  fillister 
head  screw.  In  the  supports  U  counterbore  the  centre 
hole  out  from  the  under  side  to  take  the  head  of  the 
screw.  When  the  pattern  is  fastened  securely  and 
accurately  on  the  pattern  supports,  drill  down  through 
the  pattern  into  only  two  of  the  supports  a  |  in.  dowel-pin 
hole  in  each;  make  and  drive  into  these  holes  dowel  pins, 
to  ensure  that  they  never  will  get  out  of  place.  Next  take 
the  stripper  jdate  for  the  cope  machine,  and  have  it  planed 
to  size  and  drilled  for  the  flask  pins.  In  the  interior 
of  the  opening  that  forms  the  match  to  the  building-up  piece, 
and  where  the  babbiting  is  to  be  done,  drill  and  drive 
in  to  the  section  to  be  babbited  a  series  of  nails  till  the 
heads  come  to  within  -g-  in.  of  the  plate.  Take  the  drag 
pattern,  and  in  the  place  where  the  building-up  piece  S2 
will  come  drill  and  drive  in  some  more  nails,  then  directly 
in  the  centre  of  this  piece  S2  locate  and  drill  a  pouring- 
hole  clear  through  the  drag  plate. 


IRON    AND   COAL  PRODUCTION. 

The  world's  production  of  iron  ore,  coal,  pig  iron,  and 
steel  for  1903  has  been  engaging  the  attention  of  the 
American  Iron  and  Steel  Association,  and  the  tabulated 
results  make  interesting  reading.  The  work  involved  in 
their  compilation  must  have  been  enormous  on  account 
of  the  different  systems  of  standard  weights.  However, 
a  fair  comparison  has  been  made,  and  it  is  clear 
that  in  the  total  production  of  iron  ore,  and  coal,  and 
lignite,  the  United  States,  Great  Britain,  and  Germany 
and  Luxemburg  are  responsible  for  nearly  three-fourths 
of  the  whole  quantity  raised.  America  leads  the  way  with 
a  percentage  of  34'95  per  cent  in  the  case  of  iron  ore,  and 
36'48  in  the  case  of  coal  and  lignite.  The  figures  of 
Great  Britain  and  Germany  respectively  are  13  69  and 
26'34,  and  21T9  and  18'57.  It  has  been  estimated  that 
the  world's  production  of  iron  ore  in  1880  was  about 
43,359,000  tons,  in  1890  about  57,474,000,  in  1900  about 
90,000,000  tons,  and  in  1903  about  100,198,000.  In 
1873  the  world's  production  of  coal  was  put  down  at  about 
262,507,000  tons,  in  1883  at  about  398,012,000  tons,  in 
1894  about  552,650,000  tons,  and  in  1903  about 
874,620,000  tons.  The  manufacture  of  pig  iron  and  steel 
has  proportionately  increased,  pig  iron  having  gone  up 
from  825,000  tons  in  1800  to  46,381,000  tons  in  1903, 
and  steel  from  3,021,000  tons  in  1878  to  35,883,000  in 
1903.  Here  again  the  United  States  is  by  far  the  largest 
producing  country,  her  output  of  pig  iron  being  a  little 
over  39  per  cent  of  the  total,  and  of  steel  just  somewhat 
below  41  per  cent.  Great  Britain's  share  is  19'27  per 
cent  of  the  pig  iron,  and  14'31  per  cent  of  the  steel,  and 
Germany's  is  2 1 " 7 5  and  24'53  per  cent  respectively.  The 
relative  position  of  the  three  great  producers  of  coal  and 
iron  is  sometimes  apt  to  be  forgotten  by  believers  in  this 
country's  great  natural  resources. 
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9  FT.    HEAVY  LATHE. 


Constructed 


bt  Messrs.  Armstrong, 
and  Company  Limited. 


Whitworth, 


Through  the  courtesy  of  the  builders  we  «are  enabled  to 
place  before  our  readers  the  following  description  and 
drawings  of  a  heavy  lathe  recently  constructed  for  the 
Wallsend  Slipway  and  Enginering  Company  by  Messrs. 
Armstrong,  Whitworth,  and  Company  Limited,  Openshaw, 
Manchester. 

An  important  feature  in  the  design  of  this  lathe  is  that 
it  is  built  up  for  two  heights  of  centres,  and  the  elevation, 
fig.  2,  shows  the  machine  at  108  in.  centres  with  the  pack- 
ings under  the  headstocks,  and  at  this  height  of  centres  it 
is  intended  to  turn  the  rotors  of  turbines  when  built  up. 
For  more  general-use,  such  as  shafting  and  ordinary  work, 
the  lathe  can  be  lowered  by  removing  the  packings,  which 
are  48  in.  deep,  when  the  lathe  thus  becomes  60  in.  in  the 
height  of  centres. 

The  top  view,  fig.  1,  is  a  plan  showing  the  four  saddles 
and  the  various  feed  motions,  and  fig.  2  a  general  elevation 
with  the  packing  pieces  inserted  ;  fig.  3  is  a  section  of  the 
bed  of  one  of  the  front  rests,  while  fig.  4  shows  the  left- 
hand  end  of  the  bed  and  the  fast  headstock. 


and  front  end  of  cylinder  fitted  with  hard-steel  centre  and 
bush,  and  the  centre  can  be  set  up  into  its  work  by  means 
of  worm  and  worm  wheel,  and  cross  handle  on  the  back 
of  the  headstock.  Releasing  motion  enables  the  large 
hand  wheel  at  the  end  of  the  screw  being  used  for  quick 
adjustment,  and  the  cylinder  is  held  in  position  by  means 
of  screw  and  pad.  Four  extra  strong  bottom  rests  or 
saddles  fitted  with  transverse  slides  and  screws,  two  on 
the  back  and  two  on  the  front  of  the  lathe.  Each  of 
these  slides  has  a  self-acting  and  hand  motion  in  a  longi- 
tudinal and  transverse  direction,  actuated  by  clutches,  and 
there  is  also  a  quick-running  arrangement  to  each  saddle  for 
quick  hand  motion  along  the  bed.  Each  saddle  is  fitted  with 
a  top  rest  with  compound  slides,  and  arranged  to  set  at 
an  angle  for  taper  work,  and  the  rests  have  steel  screws 
of  large  diameter  and  corresponding  nuts  of  adequate 
length ;  also  clamps  and  bolts  for  fixing  the  tool.  Front 
top  rests  are  arranged  so  that  after  being  set  at  an  angle 
taper  turning  can  be  done,  special  self-acting  motion  being 
supplied  for  this  purpose.  Cast-iron  accurately  planed 
and  jointed  slide  bed  fitted  with  two  fixed  screws,  and 
two*  long-feed  shafts,  and  the  necessary  tumblers  for 
supporting  the  same.  Self-acting  feed  motion  from  the 
back  of  the  fast  headstock.    Self-acting  motion  to  the 
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The  lathe  is  suitable  for  cutting  threads  1,  2,  1,  (J,  8, 
12,  and  16  per  inch. 

The  following  is  the  manufacturers'  specification  of  this 
lathe  :  Self-acting  sliding  and  surfacing  lathe  consisting  of 
a  fast  headstock  and  hard-steel  spindle  running  in  j)arallel 
gun-metal  bearings,  back  bearing  having  thrust  collars 
to  take  the  thrust  of  the  cut.  Cone  pulley  with  four 
speeds  suitable  for  belt  8  in.  wide.  Pinions  are  of  hard 
steel,  and  the  wheels  are  of  steel  let  on  to  cast-iron  centres. 
Pinion  gearing  into  large  wheel  on  faceplate  is  of  hard 
steel,  and  let  on  to  shaft,  and  driven  by  four  solid  keys. 
All  the  driving  shafts  on  the  headstocks  are  of  hard  steel, 
and  run  in  gun-metal  bearings,  and  fitted  with  double 
keys.  Faceplate  is  fitted  on  the  back  with  forged-steel 
ring,  which  is  let  on  to  a  flange,  and  is  fixed  by  screws. 
Four  strong  steel  jaws  are  fitted  to  the  front  of  the  plate, 
and  are  tongued  into  the  plate,  and  each  jaw  is  inde- 
pendently moved  by  strong  steel  screws.  The  centre  in 
the  front  of  the  spindle  is  of  very  hard  metal,  and  is 
let  into  a  bush,  fitting  into  the  spindle.  Both  bush  and 
centre  can  be  easily  removed.  Loose  headstock  is  fitted 
with  forged-steel  cylinder  and  screw,  with  gun-metal  nut 


saddles  being  obtained  from  the  back  of  the  fast  head- 
stock  through  mitre  gear,  and  the  quick-run  arrangement 
to  the  saddles  and  loose  headstock  is  from  fast  and  loose 
pulleys  behind  the  fast  headstock.  The  lathe  is  complete 
w  ith  the  necessary  clutches  and  levers  conveniently  placed 
for  controlling  the  various  motions.  Complete  with  screw 
keys.  All  gear  machine  cut  from  the  solid,  and  guards 
protecting  it  where  necessary. 

Height  of  centres,  108  in. ;  height  of  centres  when  pack- 
ings are  removed,  60  in.  ;  distance  between  centres,  50  ft. ; 
length  of  bed,  73  ft.  ;  diameter  of  fast  headstock  spindle 
in  front  bearing,  20  in.  ;  length  of  fast  headstock  spindle 
in  front  bearing,  36  in.  ;  diameter  of  loose  headstock 
cylinder,  16  in. ;  overall  width  of  bed,  16  ft.  7§  in.  :  depth 
of  bed,  58  in.  ;  total  weight  of  lathe,  280  tons;  size  of 
motor,  80  horse  power. 


Egyptian  Exhibition  op  British  Goods. — It  is  proposed 
to  hold  an  exhibition  of  British  manufactures  at  Alexandria 
and  Cairo  between  the  months  of  ^November,  1906,  and 
February,  1907,  and  that  the  duration  of  the  exhibition  will 
be  about  one  month  in  each  city. 
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THE    PATERSON    WATER  SOFTENER 
AND  FILTER. 

The  Paterson  water  softener  and  grease  eliminator  is  an 
apparatus  that  has  met  with  considerable  success,  and  has 
been  adopted  at  many  of  the  leading  electric  power  stations 
throughout  the  country.  It  consists  essentially  of  three 
parts,  viz.,  automatic  chemical-supply  gear,  reaction  and 
precipitating  chamber,  and  quartz-sand  filter.  The  first 
if  these  is  shown  in  detail  by  fig.  1. 

The  supply  of  hard  water  (automatically  regulated  by 
an  equilibrium  valve  controlled  by  a  float  D  in  the  mixing- 
box),  passing  through  a  perforated  plate  A  to  free  it 
from  undue  agitation,  flows  into  the  measuring  chamber, 
from  which  it  escapes  through  a  narrow  vertical  discharge 
slit  C,  which  acts  as  a  tumbling  bay,  and  gives  a  maximum 
rise  and  fall  of  the  water  level  in  the  tank,  so  that  the 
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Fig.  Is 

amount  passing  is  accurately  gauged.  The  counterpoised 
measuring  float  E  thus  rises  and  falls  with  variations  in 
the  amount  passing  through,  and  is  stationary  with  a 
uniform  rate  of  flow. 

Tapered  valves  G  and  G1,  hung  from  pulleys  keyed  to 
the  cross  spindle,  each  gives  an  annular  orifice,  which  dis- 
charges an  amount  of  liquid  bearing  a  constant  proportion 
to  the  amount  of  hard  water  as  measured  by  the  tumbling 
bay.  The  top  tank  H1  is  kept  furnished  with  water  at 
a  constant  level,  the  tapered  valve  G'  allowing  of  the  escape 
of  the  correct  amount  to  form  the  clear  lime-water  solution 
required  for  the  softening  process.  The  day's  supply  of 
slaked  lime  is  drawn  off  through  the  bib  cock  into  the 
lime  saturator,  fig.  1,  to  the  conical  bottom  of  which  it 
falls  in  the  form  of  a  cream  of  lime.  The  measured  quantity 
of  water  from  valve  G1  to  form  the  lime  water  passes  down 
the  central  pipe  to  the  bottom  of  the  conical  saturator, 
and  in  its  passage  upward  becomes  mixed  and  thoroughly 
saturated  with  the  cream  of  lime.  As  it  rises,  the  lime 
particles  gradually  settle  out,  so  that  only  a  clear  saturated 
solution  of  lime  water  of  standard  strength  ovei-flows  into 
the  mixing  box,  where  it  commingles  with  the  hard  water 
and  the  soda  reagent.  The  soda  is  supplied  in  accurate 
proportion  by  the  tapered  valve  G  in  the  chemical  tank 
H,  fig.  1,  which  is  kept  furnished  at  a  constant  level  by 
the  ball  tap  piped  to  the  soda  tank  on  the  right,  in 
which  the  day's  supply  is  stored. 

The  reaction  and  precipitating  chamber  is  shown  in 


fig.  2.  In  the  mixing  box  the  hard  water,  lime,  and  soda 
are  thoroughly  mixed,  pass  down  the  drop  pipe  shown 
dotted,  and  enter  the  precipitating  chamber  tangentially, 
so  as  to  prevent  eddies.  The  bulk  of  the  deposit  settles 
in  this  chamber,  and  is  purged  out  periodically  througth 
the  sludge  cock  provided  for  this  purpose.  The  water 
passes  upwards  and  through  a  preliminary  strainer  of 
wood  fibre,  contained  in  the  annular  space  between  the 
walls  of  the  main  softening  tank  and  the  filter  tank. 

The  water  next  passes  through  the  quartz-sand  filter, 
which  removes  the  last  trace  of  suspended  matter,  filtering 
the  water  bright  and  clear.  The  filter  bed  is  about  30  in. 
deep  of  a  specially-mined  quartz  sand,  resting  on  a  bed  of 
fine  pea  gravel.    The  filtered  water  is  drawn  off  by  a 
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large  number  of  gun-metal  strainers  screwed  into  a 
manifold  pipe  system  leading  to  the  soft-water  outlet. 
Riveted  around  the  inside  of  the  filter  is  an  annular  gutter, 
from  which  a  connection  to  the  drain  is  made  through 
the  waste  valve.  To  cleanse  the  filter  the  outlet  valve  is 
closed  and  the  wash-water  valve  opened.  This  allows  the 
water  to  pass  through  the  screens  in  the  reverse  direction, 
floating  the  impurities  from  the  sand  bed  over  into  the 
annular  waste  gutter,  and  from  thence  through  the  waste 
valve  to  the  drain.  The  filter  is  fitted  with  a  steam-jet 
air  compressor,  which  thoroughly  agitates  and  scours  the 
quartz  sand  in  the  wash  water,  so  that  after  the  cleansing 
process  the  sand  is  as  clean  as  when  first  put  in  place. 

In  another  type  of  softener,  which  is  a  much  cheaper 
machine  altogether,  the  quartz-sand  filter  bed  is  dispensed 
with,  the  wood  fibre  extending  the  full  width  of  the  tank. 
This  type,  however,  requires  frequent  cleaning  of  the  wood 
fibre  when  the  water  becomes  turbid. 
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BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Failure  of  a  Marine  Boiler,  due  to  Crack  in  the  End 
Plate. 

No.  1,548. — The  boiler  was  of  the  ordinary  cylindrical, 
type,  made  of  steel,  having  three  plain  furnaces  with  a 
separate  combustion  to  each,  and  was  made  by  Messrs. 
Gourlay  Bros,  and  Co.,  of  Dundee,  in  1893.  It  was  insured 
with  Lloyd's  underwriters,  and  examined  by  Lloyd's 
Register,  the  last  survey  being  made  in  January,  1904. 
The  explosion  was  due  to  a  crack  which  occurred  in  the 
front  end  plate  of  the  starboard  main  boiler  above  the 
starboard  wing  furnace.  The  crack  was  of  a  serious 
character,  and  had  been  forming  for  a  considerable  time, 
as  the  part  in  which  it  occurred  was  deeply  grooved  on 
the  water  side,  owing,  doubtless,  to  local  stress,  produced 
largely  by  the  expansion  and  contraction  of  the  furnace 
plate  under  ordinary  working  conditions.  The  crack 
finally  penetrated  through  the  plate  whilst  the  fire  was 
being  cleaned,  at  which  time  the  movement  of  the  furnace, 
due  to  contraction,  would  be  greatest. 


Explosion  from  a  Boiling  Pan  at  a  Jam  Factory. 

No.  1,549. — The  boiling  pan  in  question  is  a  jacketed 
copper  boiler,  23i  in.  internal  diameter,  the  thick- 
ness of  the  walls  being  '/ir.  in.  at  bottom  and  3/32in.  at 
flange.  The  upper  portion  has  the  form  of  an  inverted 
truncated  cone,  and  rises  above  the  hemispherical  portion 
about  13|in.  The  jacket  is  formed  of  cast  iron,  and  is 
also  hemispherical,  and  has  a  flange  3  in.  wide  all  round 
the  brim,  to  which  a  copper  pan  is  bolted  by  means  of  a 
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similar  copper  flange  riveted  to  the  latter,  and  also  to  the 
upper  open  and  unjacketed  portion  of  the  pan.  There  are 
trunnions  cast  on  the  jacket,  resting  on  cast-iron  standards 
secured  to  the  floor  of  the  building.  The  steam  enters 
the  jacket  through  one  trunnion,  and  the  condensed  steam 
or  water  passes  away  through  the  other  opposite.  The 
inlet  is  controlled  by  a  gun-metal  plunger  valve  of  good 
workmanship,  the  screws  of  which  are  for  J  in.  diameter 
piping.  The  outlet  valve  is  a  f  in.  gun-metal  through- 
way  screw  plug  cock,  which,  when  open,  affords  a  straight- 
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way  of  ample  area.  There  are  in  all  twelve  similar  pans, 
placed  in  two  groups  of  six  each ;  three  at  one  side  of  the 
common  centre  line,  and  three  at  the  other.  The  steam 
is  laid  on  to  these  pans  from  a  2  in.  wrought-iron  main, 
about  12  ft.  from  the  floor,  making  the  vertical  length  of 
pipe  about  10  ft.  This  2  in.  main  pipe  is  connected  to 
the  main  boiler  by  a  junction  valve,  with  hand  wheel,  and 
there  is  another  2  in.  gun-metal  globe  valve  between  the 
first  junction  valve  and  the  jam  pans.  There  is  a  steam 
pressure  gauge  connected  to  the  2  in.  main  pipe  in  full 
view  of  hands  working  the  pans.  The  pressure  at  which 
the  whole  battery  of  twelve  steam-jacketed  pans  is  worked 
is  that  of  the  main  boiler,  which  is  a  large  Lancashire 
boiler  8  ft.  diameter,  30  ft.  in  length,  with  two  furnaces 
3  ft.  3  in.  diameter.  The  boiler  tender  deposed  that  the 
pressure  gauge  on  the  boiler  showed  62  lb.  when  the  explo- 
sion occurred,  or  8  lb.  below  the  usual  pressure.  It  is 
remarkable  that  the  boiler  should  burst  when  the  steam 
pressure  stood  at  81b.  below  the  normal.  The  usual  con- 
cussion which  takes  place  when  live  steam  is  brought  into 
contact  with  water,  more  or  less  cold,  may  possibly  account 
for  the  deformation  of  the  pan  from  the  true  spherical, 
and  at  the  "south  pole"  when,  owing  to  the  long  use  and 
oft-repeated  scouring,  its  thickness  reduced  by  more  than 
one-third.  Whether  in  addition  to  the  reduction  of  the 
Hiickness,  any  molecular  change  in  the  metal,  in  the  direc- 
tion of  deterioration  of  resistance  to  compressive  or  tensile 
stresses,  it  is  difficult  to  pronounce  positively;  in  any  case, 
it  is  obvious  that  the  thinnest  portion  of  the  walls  of  a 
true  sphere  or  hemisphere  of  homogeneous  quality  would 
be  the  first  to  yield  to  pressure  evenly  distributed  over  the 
whole.  This  has  been  illustrated  by  the  hydraulic  pres- 
sure test  made  on  one  of  the  other  jam  boilers  where  the 
original  concave  surface  (looking  downwards  into  pan)  has 
been  converted  into  a  convex ;  the  circle  defining  the  line 
of  contrary  flexure  being  about  0  in.  in  diameter,  with  a 
radius  of  concavity  corresponding  with  that  of  the  original 
hemisphere  and  concentric  with  the  "south  pole."  There 
is  no  evidence  to  show  that  this  deformation  did  not  exist 
some  time  previous  to  the  explosion.  From  the  evidence, 
assuming  these  copper  boilers,  fitted  with  steam  jackets, 
are  too  weak  to  resist  the  pressure  at  which  they  are 
usually  worked  when  the  steam  is  full  on  and  the  outlet 
or  exhaust  is  shut,  either  through  neglect  or  the  desire 
to  accelerate  the  work,  the  Commissioners  who  conducted 
the  inquiry  consider  they  are  very  hazardous,  and  that  it 
would  be  veiy  desirable  to  have  them  automatically  safe, 
either  to  make  it  impossible  by  accident  or  otherwise  to 
completely  shut  the  exhaust,  or  to  attach  a  simple  and 
effective  steam  trap  to  each.  Having  heard  the  respective 
parties,  the  Commissioners  stated  as  follows  :  "  The  girl  in 
charge  of  the  boiler  which  exploded  stated  in  her  evidence 
that  she  knew  it  was  her  duty  to  turn  on  the  steam  and 
open  the  exhaust  cock  before  working  the  boiler.  She 
did  not  open  the  exhaust  cock  on  this  occasion.  Under 
these  circumstances  and  the  other  circumstances  and  con- 
ditions previously  mentioned,  we  were  of  opinion  the 
owners  were  not  responsible  for  negligence,  and  that  the 
manager  was  not  guilty  of  personal  negligence.  We  are, 
however,  of  opinion  that  the  owners  of  the  boilers  were  to 
blame,  inasmuch  as  having  taken  over  a  boiler  on  which 
there  was  no  maker's  name,  and  knowing  nothing  of  its 
history,  so  far  as  we  could  ascertain,  it  was  not  tested 
either  at  the  time  it  came  into  their  possession,  or  when 
put  to  use  by  them  after  having  lain  so  long  disused. 
Also  because  the  girls  in  charge  of  these  boilers  did  not 
appear  to  have  received  sufficient  specific  instructions  as 
to  their  working.  They  did  not  appear  to  be  alive  to  the 
danger  incident  to  the  working  of  such  a  powerful  and 
treacherous  agency  as  steam,  and  also  that  there  was  not. 
such  care  and  supervision  exercised  as  would  render  the 
working;  of  these  boilers  reasonably  safe."  On  these  grounds 
the  Commissioners  ordered  that  the  owners  do  pay  £10 
towards  the  costs  and  expenses  of  the  investigation. 
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THE   ELECTRICAL    EXHIBITION  AT 
OLYMPIA. 

(Continued  from  page  553.) 
One  of  the  most  interesting  stands  in  the  building  is  that 
of  Messrs.  Vickers,  Sons,  and  Maxim  Limited,  Sheffield, 
the  chief  feature  of  which  is  a  5  ft.  by  5  ft.  by  12  ft. 
motor-driven  planing  machine  (by  Messrs.  Fairbairn, 
McPherson,  and  Company,  Leeds)  operated  by  Vickers' 
patent  automatic  reversing  gear.  This  machine 
is  shown  in  operation  cutting  large  round  steel 
bars  into  hexagonal-shaped  bars.  The  advantages  of 
the  motor  driving  for  planing  machines  may  be  summarised 
as  follow :  There,  are  no  driving  pulleys  to  reverse,  and 
the  inertia  of  the  driving  system  is  greatly  reduced,  per- 
mitting quick  reversal  without  excessive  waste  of  energy ; 
there  are  no  belts  to  wear ;  the  speed  of  cutting  can  be 
instantly  varied  between  the  limits  of  the  slowest  cut  and 
of  the  quick  return.    For  instance,  a  planer  in  the  Sheffield 


Planing  Machine  equipped  with  Vickers'  Automatic  Reversing  Gear. 


works  of  Messrs.  Vickers,  having  slowest  cutting  speed 
of  15  ft.  per  minute,  and  (constant)  quick  return  60  ft. 
per  minute,  the  cut  can  be  varied  from  15  ft.  to  60  ft.  per 
minute  by  small  iutervals  by  simply  turning  the  handle 
of  the  speed-controlling  switch.  The  speed  of  the  return 
stroke  can  be  varied  in  a  similar  manner. 

Another  advantage  of  motor  driving  is  a  considerable 
saving  of  floor  space,  as  will  be  evident  from  the  illustra- 
tion. The  equipment,  briefly  described,  consists  of  (1)  a 
variable  shunt  wound  (sometimes  slightly  compounded), 
with  a  range  of  speed  of  3  to  1  or  4  to  1 ;  (2)  special 
switches  suitably  mounted  on  the  planer  and  worked  from 
the  driving  gear.  The  functions  of  these  switches  are : 
(a)  To  start  the  motor  after  it  has  come  to  rest  at  the 
end  of  the  stroke ;  (b)  to  insert  or  withdraw  resistance  in 
series  with  the  field  coils,  thus  altering  the  speed  after 
reversal ;  (c)  to  reverse  the  armature  connections,  and  thus 
reverse  the  direction  of  rotation ;  (d)  to  retard  the  armature 
at  the  end  of  the  stroke  by  strengthening  its  field  prior 
to  reversal.  The  speed  variation  of  the  motor  is  produced 
entirely  by  varying  the  shunt  current,  and  the  efficiencies 


of  the  motor  are  stated  to  be  not  less  than  87  per  cent 
under  any  circumstances. 

The  operation  is  as  follows :  The  planer  is  driven  by  a 
motor  with  a  range  of  speed  from  about  300  to  900,  the 
motor  driving  the  machine  through  spur  or  worm  gearing. 
On  the  cutting  stroke  the  motor  runs  at  its  slowest  speed, 
and  at  the  end  of  the  stroke,  the  length  of  which  is  easily 
adjusted  to  suit  the  work,  the  motor  reverses  automatically. 
As  soon  as  the  reversal  has  occurred  a  resistance  is  auto- 
matically inserted  in  the  field  winding,  quickly  raising  the 
speed  to  900  for  the  return  stroke.  At  the  end  of  the 
quick  return  stroke,  immediately  before  reversal,  the  field 
resistance  is  short-circuited,  providing  a  strong  field  for 
reversing  in,  and  the  motor  reverses  and  makes  its  slow 
cutting  stroke,  the  cycle  repeating  itself.  In  order  to 
start  up  or  stop  a  planer  driven  by  this  gear  it  is  only 
necessary  for  the  operator  to  throw  over  a  simple  switch. 

On  Messrs.  Vickers'  stand  are  also  shown  a  5  ton 
Vickers'  hoisting  winch  to  hoist  5  tons  at  700  ft.  per 
minute,  fitted  with  a  40  horse  power  totally  enclosed  series 
wound  crane  motor,  automatic  electric  and  foot  brakes, 


Electrically-driven  Bollard  by  Messrs.  Vickers,  Sons,  and  Maxim  Limited. 

with  tramway  type  regulating  switches.  A  number  of 
various  sizes  of  variable-speed  motors  are  also  shown. 
We  give  an  illustration  of  one  of  a  number  of  electric 
coaling  bollards  which  Messrs.  Vickers  have  recently 
constructed. 

The  Brush  Electrical  Engineering  Company  Ltd., 

of  Falcon  Works,  Loughborough,  have  perhaps  the  largest 
stand  of  the  exhibition,  on  which  are  shown  a  good  variety 
of  this  firm's  large  range  of  manufactures.  Very  prominent 
is  a  Birtley-Falcon  type  of  electrical  coal  cutter  (Kirkup 
patent)  with  two  15  horse  power  special  Brush  motors. 
Also  a  500  kw.  transformer  made  for  the  County  of  Durham 
Electric  Power  Supply  Company,  this  being  one  of  the 
largest  transformers  yet  made  in  Great  Britain.  Numerous 
types  of  electric  motors  (three-phase,  single-phase,  and 
continuous-current)  are  shown  in  various  stages  of  con- 
struction, thus  showing  the  principles  of  design  and 
character  of  workmanship.  A  motor-driven  duplex  boring 
mill  by  Messrs.  Webster  and  Bennet  is  also  shown,  equipped 
with  two  4  horse  power  Brush  variable-speed  motors. 
(To  be  continued.) 
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GCOD  "DESIGN"  OR  BAD  PATENT. 

It  frequently  happens  that  a  manufacturer  produces  a 
tool,  machine  part,  or  other  article  of  a  novel  shape  or 
configuration,  and  one  which  he  finds  of  great  efficiency. 
In  deciding  the  course  he  shall  adopt  in  protecting  himself 
against  copying  by  rivals,  he  is  often  considerably  per- 
plexed as  to  whether  he  shall  apply  for  a  patent  or  register 
the  shape  or  configuration  of  the  article  as  a  "  new  design." 
The  first  course,  perhaps,  at  first  sight  appears  to  offer 
better  protection,  as  a  patented  article  may  be  covered 
nob  only  in  the  one  shape  or  form  described  by  the 
patentee  in  his  application,  but  for  any  other  shape,  so 
long  as  the  essential  idea  remains.  With  design  registra- 
tion, on  the  other  hand,  only  the  special  shape  or  close 
imitation  thereof  is  protected.  So  long  as  the  novelty 
exists  in  the  shape  alone,  apart  from  the  operation, 
mechanical  contrivance,  or  production  of  the  article,  then 
registration  as  a  design  is  the  obvious  course.  If,  however, 
the  novelty  exists  in  the  operation,  contrivance,  or  produc- 
tion, and  the  exact  shape  or  configuration  is  immaterial, 
then  it  may  not  be  possible  to  register  even  the  special 
shape  adopted,  as  design  registration  is  not  intended  to 
cover  anything  else  than  the  shape  or  ornamentation,  con- 
sidered quite  apart  from  the  article;  that  is  to  say,  the 
registration  covers  the  design  applied  to  the- article,  and 
not  the  article  to  which  the  design  is  applied. 

In  a  case  where  the  use,  application,  or  production  of 
the  article  is  of  doubtful  novelty,  or  comprises  questionable 
subject  matter  for  a  patent,  but  the  shape  is  novel  and 
adds  to  the  effectiveness  'of  the  article,  then,  in  preference 
to  applying  for  what  may  be  a  bad  patent,  the  designer 
will  be  wiser  in  registering  the  special  shape. 

Many  articles,  new  in  all  respects,  may  not  have  involved 
sufficient  invention  in  their  conception  to  render  them 
fit  to  be  covered  by  a  patent,  and  yet  they  may  serve 
a  very  useful  purpose,  and  so  long  as  their  utility  depends 
on  their  shape  they  may  be  adequately  protected  by 
registration. 

Where  a  design  was  registered  for  a  ventilator,  which 
was  really  a  mechanical  contrivance,  comprising  hinged 
panes  and  cords  and  screws  for  manipulating  them,  and 
the  shape  registered  was  shown  to  be  quite  accidental  and 
immaterial,  some  of  the  parts  also  being  old,  it  was  held 
that  it  was  not  a  fit  subject  for  registration,  and  a  con- 
viction for  infringement  was  quashed.  On  the  other  hand, 
where  the  shape  of  a  new  brick  was  registered,  and  it 
was  shown  that  when  a  number  of  bricks  were  placed 
too-ether  ventilation  passages  resulted  from  the  combina- 
tion of  the  bricks,  due  to  their  special  shape,  and  a  saving 
was  effected  in  the  number  of  bricks  required,  this  was 
held  to  be  a  "  good  design."  The  designer,  who  felt  sure 
of  the  novelty  of  the  special  shape,  preferred  a  good  design 
to  a  bad  patent. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "■Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices  —viz.,  18; 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

19714    J.    CABLE.    Vermin  trap. 

li)846    D.  McVEAN.       Ploughs  as  machines  for  digging  or 

raising  potatoes. 
19863    J.  G.  BAILEY.    Hand  cultivators* 
19948    H.  A.  F.  CLAUSEN.    Agricultural  machinery. 
20074    H.  HOLLAND  and  A.  B.  ALLEN.    Potato  setting  or 

planting  machine. 
20076    J.  NEWBERY.    Gathering  rakes  for  hay,  etc. 
20094    J.  H.  TINK.    Means  of  mounting  and  operating  the 

knives  of  reapers,  mowers,  etc. 
20120    H.  C.  ROCHOLL.    Device  for  supporting  hyacinth  and 

like  bulbs  for  growing  purposes. 


Arms  and  Ammunition. 

19780    R.  HOLLIDAY  &    SONS   LTD.      Improvements  in 

mixtures  for  use  as  explosives. 
19842    C.  V.  ALSOP.    Apparatus  for  withdrawing  smoke  and 

gases  from  ordnance.* 
19893    J.  TAMBOUR,    Automatic  safety  mechanism  for  the 

strikers  of  firing  bolts  of  small  arms.* 
19956    C.  F.  HATTON.    Armour-piercing  projectiles. 
20181    J.  FORMBY.    Range  finders. 


Bottles,  Glass,  &c. 

19675    E.   HOWETT.    Bottle  stoppers. 

19748  C.  F.  BECKER  and  0.  KOSTERS.  Improvements  in 
bottles  ^ 

19793  B:  ADRIANCE  and  A.  CALLESON.    Bottle  caps* 

19794  B.  ADRIANCE  and  A.  CALLESON.    Bottle  caps* 
19803    S.    L.    GOLDMAN.       Machines  for   washing  Jbottle 

stoppers,  etc. 

19835  G.  MILLER.  Appliance  for  paper  and  tinfoil  forming 
and  capsuling  on  to  or  into  a  bottle,  jar,  etc. 

19887  F.  BAGAR.  Means  for  fixing  the  closing  discs  of 
bottles,  etc. 

19931    H.     WITHERS-LANCASHIRE.       Bottles    to  hold 

2)oisons  or  poisonous  mixtures. 
19936    J.  W.  FLOWER.    Counter-pressure  bottling  machine. 
20087    M.  SOMMER.    Detachable  wire  clip  for  stoppers  of 

bottles,  etc. 
20168    H.  E.  CHILDS.    Bottles,  etc.* 


Building  and  Construction. 

19656    M.  J.  ADAMS.    Lavatory  basins. 

19686  W.  FREAKLEY  and  R.  BILL.  Process  and  apparatus 
for  manufacture  of  materials  for  construction  of 
dustless  roctds  ^ 

19696  R.  V.  WILLIAMSON.  Lever  pivot  and  casement 
f  9.  s  teuer 

19739    W.  S.  AKERMANN.    Building  blocks. 

19759  J.   R.    BROADLEY,    H.  S.    RHODES,   and    H.  L. 

MASSINGBERD  MUNDY.  Automatically  mixing 
the  materials  used  for  bricks,  etc. 

19760  W.  T.  ROBERTSHAW.    Cornice  poles. 

19785  J.  H.  JONES.    Attaching  sash  cords  to  windows* 

19786  J.  H.  JONES.    Combined  sash  and  casement  windows.* 
19832    A.  BROWN  and  H.  C.  PRUCE.    Casement  stays. 
19858    W.  CLARK.    Extension  planks  for  scaffolding  * 
19874   W.  P.  INGHAM.    Blast  furnaces,  shafts  or  chimneys, 

or  other  arched  or  curved  structures. 

19881    A.  GREGG.    Window  sashes  and  frames. 

19884  T.  W.  RIDLEY.  Apparatus  suitable  for  the  manu- 
facture of  slag  bricks. 

19926  W.  A.  MURCOTT,  jun.  A  lead  jointless  flush  pipe  for 
a  water  closet  syphon  cistern. 


19949    W.  CLAYSON.    Coppers  or  boilers. 

19971    J.  B.  COLE.    Moulds  for  chimneys* 

20067    J.  W.  FERGUSON  and  G.  W.  FERGUSON.  Bric*- 

making  machine.* 
20070    T.  M.  THOM.    Artificial  stone. 
20090    J.  HELM.    Excavating  machines.* 

20125    J.  WALKER.    The  construction  of  drinking  fountains 

for  birds  and  animals. 
20136    T.    M.    GILLESPIE.       Hold-fast  for   securing  gate 

hangers,  etc.,  to  masonry. 
20153    J.  PARKES.    Burning  bricks  and  kilns  therefor. 


Chemistry  and  Photography. 

19700  W.  C.  FAIRWEATHER  (J.  R.  Beaver  and  Nordenflyt, 
Chili).    Dissolvers  for  nitrate  plant. 

19817    A.  L.  ADAMS.    Focal  plane  shutters. 

19839  J.  W.  WORSE Y  and  E.  HOAL.  The  manufacture  of 
zinc  white  from  substances  or  confounds  containing 
zinc. 

19850    C.  S.  POULSEN.    Self-toning  photographic  paper.*. 
19885    W.  F.  C.  KELLY  and  J.  A.  BENTHAM.  Developing 

and  fixing  of  photographic  negatives  and  positives. 
19933    HOUGHTONS  LTD.,  and  A.   S.   SPRATT.  Cabinet 

for  storing  photographic  negative  prints,  etc. 
19962    ILFORD  LTD.,  and  R.   S.  POTTER.  Photographic 

exposure  meter.* 
19986    G.  W.  JOHNSON.    The  concentration  of  dilute  nitric 

acid. 

20138  T.  G.  BLOOD.  System  of  ventilation  in  photographic 
dark-room  lamps. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

19996    A.  R.  BEAL.    Registers  and  mechanism  therefor.* 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

19662    J.  ROBBIE.    Cycle  and  motor  cycle  rim  brakes. 
19666    RUDGE    WHITWORTH    LTD.,    JOHN  VERNON 

PUGH,  and  F.  POUNTNEY.    Change-speed  gears 

for  velocipedes. 

19713    R.  B.  NORTH.    Speed  indicators  for  motor  cycles,  etc. 
19718    D.  HEKSELMANN  and  S.  KIRSZBAUN.  Bicycle 
frame  forks. 

19750    W.  CREWE  and  J.  H.  ROWSE.    Cycle  carriers. 
19810    J.  A.   GREGORY.  Velocipedes. 
19917    EUGEN  C.  LUTZ.    Foot  clips  for  cycle  pedals. 
19927    T.  KERSHAW.    Hooter  for  motor  cars,  cycles,  etc. 
19987    W.  F.  WINTER.    Cycle  supports. 
20049    M.  ARON.    Couplings  for  motor  cycles,  etc. 
20129    P.  ARCHER.    Hand  protector  for  cyclists  and  motor 
cyclists. 


Electrical. 

19657    G.  T.  HANCHETT.    Electric  transformer  controller. 
19698    H.  L.  VICKERY.    Shop  window  electric  lighting, 
19701    H.  L.  VICKERY".  Double  drum  for  overhead  tramways.* 
19706    W.  J.  ROACH.       Replacement   action  for  intercom- 
munication telephones. 
19712    A.  E.  BLONDEL.    Electric  arc  lamps.* 
19719    M.  V.  ELY  and  E.  R.   GROTE.    Electric  arc  lamp 
reflectors.* 

19746    F.  HEWER.    Trolley  heads  for  electric  tramcars,  etc. 
19749    M.  DIECKMANN.    Electrically-driven  blower  for  dry- 
ing human  hair.* 


THE    PRACTICAL    ENGINEER— INVENTIONS    SUPPLEMENT.  573 


19753  J.  HAYDOCK  and  T.  C.  JONES.    Insulated  belts  for 

electric  tramway  systems.* 

19754  J.  HAYDOCK  and  T.  C.  JONES.    Insulated  belts  for 

electric  tramway  systems.* 
19816    E.  RUMNEY  and  H.  H.  BISHOP.    Electrical  fuse  or 
cut-out  boxes. 

19819    F.   OPRENDEK.    Strengthening  telephone  currents.* 
19823    F.  HEWER.    Supporting  and  insulating  overhead  con- 
ductors for  electric  tramways  or  railways. 
19853    W.  N.  CATON.       Electrical  secondary  batteries  for 
propulsion. 

19865  E.   WILSON  and  \V.   H.    WILSON.    Apparatus  for 

producing  uni-directional  high  potential  electric  dis- 
charges for  the  dispersion  of  fog,  etc. 

19866  P.   KOPP.    Electromobile  with  charging  plant  com- 

bined. 

19867  A.  GAEEAUD.  Telephones. 

19899    R.  LUNDELL.    Alternating-current  motors.* 
19906    H.  PAESONS  and  A.  E.  J.  BELL.    Electric  clocks  and 
clock  systems. 

19937  CEOMPION  &  CO.  LTD.,  and  C.  F.  TULBS.  Electric 
arc  lamps. 

19967  L.  C.  H.  MEN  SING  and  B.  PEEBLES  &  CO.  LTD. 

Insulator  device  for  connecting  electric  to  their  sup- 
ports. 

19968  L.  C.  H.  MENSING  and  B.  PEEBLES  &  CO.  LTD. 

Electric  swit  cii . 

19969  L.  C.  H.  MENSING  and  B.  PEEBLES  &  CO.  LTD. 

Combination  of  case  or  holder  for  electric  resistance 
coils. 

19978    W.  BLACKMOEE.    Electro-magnetic  separators. 

19989  A.  CEAVEN.  Apparatus  for  electrically  opening  and 
closing  railway  carriage  doors.* 

19992  B.  HAHNER.  Switches  for  intercommunicating  and 
central  station  telephones. 

20024    A.  E.  HARRIS.    Electro  deposition  apparatus. 

20051  H.  HAWTHORN.  Automatic  transmitters  for  electric 
fire  alarms,  etc. 

20058    SIEMENS-SCHUCKERT    WEEKE    G.     n.    b.  H. 

Mounting  the  field  coils  of  dynamo  electric  machines.* 

20068  V.  POULSEN.  Receiving  systems  for  wireless  trans- 
mission of  signals.* 

20099  C.  W.  S.  CEAWLEY.  Electric  alternating-current 
switches. 

20102  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD. 
Electric  carrier  systems. 

20104  J.  C.  B.  INGLEBY.  Brushes  for  electrical  machines, 
especially  adapted  for  turbo  generators. 

20143  D.  H.  WHITEHEAD  and  Q.  MARINON.  Electric 
batteries  and  accumulators. 

20152    E.  V.  H.  RIZZO.    Electric  ship  log  and  indicator. 

20155  C.  F.  TRIPPE  and  C.  N.  STANILAND.  Automatic 
device  for  use  in  conjunction  with  the  automatic  con- 
trol of  electric  arc  lamps,  etc. 

20158    A.  WEIGHT.    Electric  switch. 

20169    E.  BEOWN.    Systems  of  electrical  distribution. 

20175    A.  FUST,  F.  HANAMAN,  H.  LONDESBEEGEE,  I. 

SALZMANN  and  VEEEINIGTE  ELECTEICITATS 
ACTIEN-GE SELL SCH AFT.  Manufacture  of  incan- 
descing bodies  for  electric  incandescent  lamps.* 

20184  H.  S.  WOODYER  and  W.  E.  WOODY^EE.  Electri- 
cally-operated displaying  mechanism  for  advertise- 
ments, etc. 


Engineering  and  Mechanical. 

4517a    W.  G.  HAY.    Mechanism  for  transforming  recipro- 
cating in  rotary  motion. 
19653    H.  G.  AIKINSON.    Lubricating  oil  distributors. 
19661    W.  MYCOCK.    Piece  goods  sawing  machines.* 
19673    J.  GIFFEN.    Hydraulic  machines. 
19677    E.  LISLE  and  G.  F.  PREW.    Friction  clutches. 
19681    S.  L.  SMITH  and  T.  HARDEN.    Metallic  covering 

of  joints  in  lead-covered  cables. 
19705    J.  COOPER.  Conveyors. 

19707  C.  M.  SPENCER.    Automatic  multiple  spindle  screw 

machines.* 

19708  H.  J.  HUDSON  and  R.  J.  HALLS.  Variable-speed 

gearing. 

19711    H.  JOHN.    Ratchet-feeding  mechanism* 

19725    G.  W.  BEYNON  and  G.  H.  McKILLOP.  Pulverising, 

crushing,  stamping,  by  falling  weights. 
19727    W.  V.  GILBERT.    Effecting  reciprocal  movements  in 

parts  required  to  be  actuated. 
19807    H.  SOAR.    Flexible  shafting. 

19818    F.  A.  FORD  and  K.  L.  KARCH.    Machines  for  drilling 

square  holes. 
19857    E.  KELLY.  Derricks. 
19861    F.  G.  OLDENBUEG.    Punching  machine. 
19876    L.  P.  BOWLEE.    Mechanical  gold  sluicing  machines. 


19891    S.  E.  BEADLEY,   jun.    Machines    for   making  pulp 
pipes.* 

19894    C.  sUJlULEE.    Centrifugal  apparatus  with  continuous 
action.* 

19902    C.  A.  AKJjEY.    Irreversible  controlling  apparatus. 
19908    W.  CASS1E.    Variable-speed  gear. 

19910    F.  W.  E.  WILLIAMS.    Measuring  taps  and  tap  cocks 
for  liquids. 

19912  S.  Z.  DK  FEEEANTI.    Turbine  engines. 

19913  W.  S.  AYRES.    Separating  machines.* 

19914  W.  S.  AYRES.    Separating  machines.* 

19915  M.  A.  ADAM.    Apparatus  for  applying  a  covering  to 

wires,  etc.* 

19924    R.  CROW,  H.  McLEAN.    Rolling  stock  and  vehicle 

weight  indicator. 
19940    H.  TOMLINSON.    Automatic  couplings. 

J.  D.  COSENS.    Friction  brake  wheels  for  hoists,  etc.* 
19958    W.  DOUGLAS.    Spring  packing  gland.* 
19964    F.  N.  LIVINGSTONE.       Mechanism  for  converting 

reciprocating  into  continuous  rotary  motion. 
19972    G.  O.  B.  JORNEBY  and  A.  O.  BRAGER.  Self-locking 

levers.* 

19976    J.  W.  CROSS.    Vacuum  brakes. 

19984    J.  G.  INSHAW,  F.  BILLING,  F.  BILLING,  and  P. 

COLLINS.    Rolls  for  rolling  tubes,  etc. 
19991    W.  LANGE.    Forging  press  die. 
20000    H.  H.  LAKE.    Wire-drawing  machines.* 
20007    THE  AKTIENGESELLSCHAFT,  BROWN  BOVERI, 

and  C1E.  Automatically-acting  reversing  apparatus.* 
20071    H.  H.  WIXON.    Compound  air  pumps.* 
20081    G.  MAASS.    Lubricating  pad  frames  for  axles  of  rail- 

k  way  cars.* 

20095    T.  C.  PURDY.    Automatic  air  brakes. 
20101    J.  HARDY.    Air  suction  or  vacuum  brake  apparatus.* 
20105    F.  EVANS.    Circular  saw  benches. 

20110    J.   SMITH.    Appliance  for    automatically  lubricating 
the  axles  of  colliery  corves,  etc. 

20114  J.  FIELDING.    Hydraulic  valves. 

20115  A.  BRUCE.    Ball  or  float  cocks. 

20116  R.  ARMITAGE.    Ball  and  roller  bearings. 

20118    H.  CRUSE.    The  construction  of  casings  for  safety  and 
like  valves. 

20123    J.  LANCASTER  and  T.  R.  PUTZ.  Bearings. 

20132    W.  BOTTOMLEY  and  J.  A.  BOTTOMLEY.  Tension 

roller  for  beam-warping  machines. 
20135    A.  HANLEY.       Capples,  couplings,  etc.,  for  winding, 

hauling,  power  transmission,  and  other  ropes. 
20160    P.  R.  J.  WILLIS.  Engine. 
20174    A.    REICHWALD.    Cable  grips.* 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

19665    T.  C.  HAIGH.    Timing  explosions  in  gas  engines. 
19667    C.  A.  POOLEY\    Protection  for  prevention  of  short 

circuiting  by  water  of  sparking  plugs  of  explosion 

engines. 

19695  C.  C.  WAKEFIELD  and  R.  JANSON.  Internal- 
combustion  engines. 

19697    C.  H.  ERSKINE  RUSH.    Internal-combustion  engines. 

19744  H.  C.  LAMBERT.  Controlling  the  supply  and  ignition 
of  the  explosive  mixture  of  explosion  engines. 

19747    W.  HILLMAN.  Carburetters. 

19773    J.  B.  WALKER.    Fixed  telescopic  starting  handle  for 

horizontal  petrol  engines. 
19831    B.   BROOKS.    Boxes  or   cabinets  for  holding  motor 

tools. 

19856  W.  W.  MAY  and  A.  DUNLOP.  Reversing  gear  for 
internal-combustion  engines. 

19898    O.  H.  BAYLDON.    Internal-combustion  engines. 

19995    J.  A.  HUTMACHER.    The  carburation  of  gases.* 

20003  G.  EICHAED.  Air  carburetting  apparatus  for  internal- 
combustion  motors.* 

20106  H.  J.  SIMMONS.  High-tension  distributor  for  electric 
ignition  of  internal-combustion  engines. 

20117  W.  J.  LEWIN,  jun.  Device  in  connection  with  the 
exhaust  pipes  of  internal-combustion  engines. 

20126  F.  J.  S.  JONES  and  S.  BIECH.    Method  of  and  means 

for  heating  ignition  tubes,  etc. 

20127  F.  J.  S.  JONES.       Ignition  regulator  for  explosion 

engines,  etc. 
20167    A.  VOGT.    Internal-combustion  engines. 


Engines,  Steam. 

19683  J.  EL  MANN  and  MANN'S  PATENT  STEAM  CART 
&  WAGON  CO.  Transmission  gear  for  single 
cylinder  steam-driven  road  vehicles.* 
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19742    F.  G.  FITCH  and  W.  E.  FURNEAUX.  Generation 

of  steam  for  motive  power  purposes. 
19770    A.  H.   WALKEE.    Steam  brake. 

198-11    J.   WORSNOP.       Tandem  and  certain  other  steam 
engines. 

201)28    J.  HAMILTON.    Turbine  blades.* 

20048    A.  DOUGLAS.    Steam  and  similar  traps.* 

20077    WILLIAMS    and    ROBINSON    LTD.,    and    J.  C. 

PEACHE.    Steam  turbines. 
20156    G.   A.    NUSSBAUM.       Rotary  engines  actuated  by 

steam,  etc. 


Food  Products. 

14560a    F.  HARRISON.    Vapour  electric  rectifiers  and  lamps 

for  alternating-  current. 
11660b    F.    HARRISON.       Apparatus  for   heating  and  in 

mercury  vapour  electric  lamps  used  therein. 
19679    A.  R.   FIRKINS.    Milk  churns. 

19878    F.  G.   ANSELL.    Method  of  producing  carbonic  acid 

gas  for  making  aerated  beverages. 
20086    L.  CHEW  and  H.  J.  WEST  &  CO.  LTD.  '  Apparatus 

for  cooling  and  carbonating  beer,  etc. 
20151    D.  ETCHELLS  and  W.   COTTERELL.  Nut-frazing 

machine. 


Furniture  and  Domestic. 


19671    W.  G.  PARKIN.    Improved  fork  for  entrees. 

19688    C.  J.  SUTTON  and  J.  RUDD.    Adjustable  device  for 

suspending  articles  from  the  ceiling.* 
19699    W.  BRYCE.    Fitting  for  hanging  razor  strops. 
19721    C.  PADDOCK.    Hand  brushes. 
19723    R.  WARWICK.  Baths. 

19715    H.  C.  LAMBERT.  Chair  or  sofa  adapted  to  be  converted 

into  a  bedstead. 
19757    W.  H.  CARR  and  A.  A.  DAVY.    Brush  protector  and 

tidy. 

19769    W.  E.  ASHTON  and  ASHTON  BROS.  Construction 

of  extending  mail-carts,  etc. 
19772    H.  E.  E.  JENKINS  and  A.  J.  JENKINS.  Screwless 

telescopic  dining  table. 
19805    A.  GUENETTE.    Adjustable  shade  roller  supports  for 

windows,  etc.* 
19825    J.  FOOT  and  R.  J.  FOOT.    Easy  chairs.* 
19828    R.  F.  BROWNLOW.    Pleating  tape,  braid,  gimp,  or 

braiding  for  use  in  connection  with  curtains,  bed 

hangings,  ship  draperies,  etc. 
19886    G.  KAHN.    Tooth  brushes.* 

19928  A.  BELL.  Firegrates. 

19929  A.  BELL.    Kitchen  range  fittings. 

19930  S.  C.  IIOMEWOOD.    Combination  military  hair  brush 

and  case. 
20013    W.  CASSELS.  Castors. 

20015    A.   H.  DRY.    Easy  running  direct-pressure  castor. 

20017    T.  W.  LUMSDEN.    Cinder  sifter  ash  pan. 

20019    T.  T.  MERCER.    Seats  chiefly  appliable  to  tramcar  and 

like  outdoor  seats. 
20034    D.  KYDD.    Window  sashes. 

20043  W:  E.  MORRIS.  Dust  preventers  for  domestic  fire- 
grates. 

20045    E.A.  ALLEN.    The  manufacture  of  carpet  fasteners, 

20063    E.  W.  WALFORD.  Punkahs.* 

20075    H.  A.  PALMER.  Combs* 

20078    G.  R.  McKENZIE.    Doors  for  buildings. 

20089    A.  ROGERS.    Out-door  seats. 

20096    G.  H.  JONES.    Carving  table  and  kitchen  forks. 

20119  W.  A.  BANCROFT  and  W.  J.  BANCROFT.  Com- 
bined adjuster,  regulator,  and  check  action  for 
Venetian  and  other  blinds. 

20121  J.  FISH.    Sewing  machines. 

20122  II.  O    MORTIMER.    Folding  cot. 
20128    C.   MILES.    Draught  preventer. 

20130    S.  E.  NARBOROUGH  and  H.  STONE  &  SON  LTD. 

Portable  folding  table. 
20164    C.  H.  RADDATZ.    Stair  carpets,  stairs,  etc. 
20179    S.  CLIFFORD.    Sash  fasteners. 

20183  F.  L.  M.  FORSTER.  Suspension  devices  for  curtains, 
etc. 


Hardware. 

19726    J    R.  WILLIAMS.    Metal  sheet  piling.* 
19751    A.  HUNNABLL,  W.  FREEMAN  PRENT1S,  and  C.  E. 
PRENTIS.    Combination  tools. 


19802    H.  BOES.    Locking  devices. 

19811    M.  VON  MUNS1ER,  H.  KOHN,  and  F.  SAUTES. 

Pocket  case  of  cutlery. 
19815    R.    MELIUJISH.    Rolls,  hold-alls,  carriers,   etc.,  for 

tools,  etc.* 

19821  W.  SMITH  and  W.  F YNNE Y-BOWER.  Cooking 
stoves. 

19833  L.  SWAN.    Fencing,  etc. 

19834  H.  SUTTON.    Fastener  for  boxes  with  hinged  or  remov- 

able lids. 

19855    M.  J.  ADAMS.    Water  taps  and  valves. 
19868    A.R.WARD.    Removable  horse  shoe.* 
19890    A.  ROHRBACH.    Cocks  or  taps.* 
19897    E.   POWER  and  W.  WARD.    Catch  locks. 
19938    J.  ALLAN.    Unpickable  lock. 
19946    E.  WTHEELER.    Guard  for  circular  saws. 
19977    E.  G.  GLARDON.    Barbed  nails  and  tools  for  driving  in 
the  same. 

20025  J.  W.  LIVERSEDGE.  Nut  and  double  screw  or  com- 
bined nut,  pin,  and  screw. 

20027  J.  PEACOCK  and  W.  P.  PEACOCK.  Improved  form 
of  drain  box  manhole,  etc. 

20037    W.  CROMER.  Anchors* 

20050    W.  LOMAS.    Unbreakable  automatic  haulage  clip. 
2U061    T.  HAITERSLEY.    Kitchen  fire  ranges.* 
20083    G.  DE  (JRAHL.    Apparatus  for  heating  curling  tongs, 
irons,  etc.* 

20147    S.  WILLETT.    Razor-sharpening  machine. 
10162    F.  G.  TURTON  and  F.  W.  T.  TUm.i,.    The  manu- 
facture of  hollow  spun  metal  ware. 
20163    J.  J.  WALES.  '  Tin  openers.* 

20172  C.  ADAMS.  The  manufacture  of  padded  horse  shoes 
and  appliances  for  use  therewith. 


Heat,  Light,  and  Ventilation. 

{Including  Oas  Manufacture.) 

19655    E.  DOR-DEL  ATTRE.    Zinc  furnaces.* 

19660    J  G.  A.  KITCHEN.    Minimising  effect  of  vibration  on 

ii.'ci.ndescent  mantles. 
19668    D.  BROWN.    Furnace  fronts,  door  check,  and  flame 

plates. 

19670    H.   HART.    Re-heating  furnaces. 

19680    F.  MACCALLUM.    Holding  and  insulating  fibre  cords 

and  wires  for  lamp  holders. 
19684    W.  BELL.      Attaching  and  detaching  electric  light 

reflectors. 

19716  H.  L.  DOHERTY.  Regulating  temperature  of  com- 
bustion in  a  gas  producer.* 

19720    W.  M.  GLENDlNNiNG.    Coil  greenhouse  heater.* 

19724  E.  F.  DANIEL  and  G.  THORNLEY.  Apparatus  for 
effecting  interchange  of  temperature  of  two  fluids. 

19740  V.  EDLER,  VON  PEBAL,  and  F.  FUCHS.  Heating 
comoressed  air,  gases,  and  liquids  by  means  of 
thermite.* 

19761    A.  SMITH  and  S.  WILKINSON.    Incandescent  gas 

mantles. 
19784    E.   BATAULT.  Cooler* 

19795  W.  E.  EVANS  (Ges.  fur  Trockenverfahren,  Germany). 

Process  for  drying  by  means  of  rays  of  light.* 

19796  G.  H.   ZEAL.    Clinical  and  other  thermometers  and 

cases  thereof. 

19806    J.   HUSBAND.    Gas  burner. 

19813    C.  MACHIN.    Stage  lamps. 

19847    A.  H.  O.  JACKSON.  Blow-pipes. 

19888    W.  P.  THOMPSON.    Maximum  thermometers.* 

19919  T.  VOILE.  Compounds  for  extinguishing  fires  and 
means  for  containing  said  compounds.* 

19921    F.  SHERWOOD.    Oil-lamp  burners. 

19934    W.  G.  RUDD.    Candle  sticks  or  holders. 

19942    E.  GERRARD.    Night  lights,  candle  lamps,  etc. 

19966    J.   STOTT.    Water  heaters. 

19993    H.   AHRENDT.    Inverted  gas  burners. 

20030  T.  BEDFORD.  Means  for  economising  fuel  in  fire- 
grates. 

20042    J.  "SHARPES.       Means    for    extinguishing  central 

draught  oil  lamps. 
20016    H.  SYKES.    The  construction  of  brushes  for  cleaning 

the  gauzes  of  miners'  safety  lamps.* 
20088    J.  G.  GLOVER.    Incandescent  gas  lamps. 
20100    "  POLYPHOS"  ELEKTRIZITATS-GESELLSCHAFT. 

Rontgen-ray  tubes.* 
20108    T.  VOILE.    Means  for  cleansing  chimneys  and  flues 

of  soot. 

20113    T.  VOILVE.  .  Means  for  lighting  fires. 

20124    G.  FORANCE.    Incandescent  gas  burners,  etc.* 

20159    J.  E.  MATHEWSON.    Air  heating* 

20166    P.  LUCAS.'  Incaudescent  gas  lamps.* 
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Jewellery,  Clocks  and  Music. 

{Including  Phonographs,  etc.) 

19879    E.  H.  MOBLEY.    Machines  for  reproducing  sound.* 
19903    M.   A.   ADAM.    Phonograph   records  and   process  of 

making  the  same.* 
19952    W.  WILLMANN.    Striking  mechanism  for  clocks. 
19990    E.  WAWEINA.    Gramophone  mechanism. 
19998    C.  L.  FAIVRE.    Alarm  clocks  and  watches.* 
20069    A.  C.  GOODE,  E.  W.  GOODE,  and  P.  SARJEANT. 

Fastenings  for  brooches,  scarf  pins,  lace  pins,  etc. 
20134    A.  C.  COCKREN.    Elastic  bracelet  composed  of  round 

gold  wire.* 

20149    F.  W.   LANCHESTER.       Sound-reproducing  instru- 
ments. 


Medical. 

19756    S.  R.    SMITH.    Pulse  timer. 

19829  C.  H.  STEVENS.  Medicinal  preparation  for  the  pre- 
vention or  cure  of  consumption  and  all  pulmonary 
and  chest  complaints. 

19985    W.  FRIEDLANDER  and  J.  I.  FRIEDLANDER. 

Medicinal  preparation  more  especially  for  the  pre- 
vention and  cure  of  tape-worm  and  wire-worm  in 
animals. 

20001    E.  M.  LISNER.    Medicinal  compound. 


Metallurgy. 

{Including  Rolling,  Drawing,  Casting,  etc.) 

19709    H.  L.  SULMAN.    Ore  concentration. 
19781    W.  S.  SIMPSON.  Refining  metals  and  apparatus  there- 
for, applicable  also  for  alloyage.* 
19824    R.  STANLEY.    Treating  pulp  or  sands  of  ores  after 
being  crushed. 

19860  W.  BLACKMORE  and  A.  HOWARD.  The  treatment 
of  complex  ores  containing  lead,  zinc,  and  other 
sulphides. 

19892  SIEMENS  and  HALSKE  AKTIENGESELLSCHAFT. 
Process  for  hardening  tantalum  metal.* 

19941  T.  H.  BLOOD.  Method  of  utilising  iron  ore  waste  in 
the  manufacture  of  iron  and  steel. 

19983  J.  G.  INSHAW.  Apparatus  for  feeding  hollow  blooms 
or  tubes  through  gapped  or  pilger  rolls. 

20004  H.  GOLDSCHMIDT  and  O.  WEIL.  Method  of  manu- 
facturing metals. 

20012  J.  N.  DEWAR.  Automatic  ore  feeder  for  stamp 
TDfittcrics 

20022  A.  G.  BROW  and  J.  PHYTHIAN.  Machine  for  making 
moulds  for  the  casting  of  metals. 


Optical,  Mathematical,  etc..  Instruments. 

19738    R.  KLINGER.    Liquid  level  indicators.* 

19762   J.  W.  KNOWLES  and  J.   E.  BARKER.  Counting 

apparatus  and  revolution  indicators. 
19771    A.  B'.  BROWN.    Telemotor  apparatus. 
19877    M.  H.  TOMKINS.    Computing  instrument  or  balance. 
19907    L.  GERSHON.    Eyeglass  or  pince-nez  case. 
19955    C.  S.  GARDNER  and  J.  G.  ROBERTSON.  Telescopic 

spring  fork  for  cycles,  etc. 
19963    J.  AITCHISON.  Periscopes. 
20036    A.  S.  MACDONALD.    Parallel  rulers. 
20073    O.    N.    RIKOF.       Speed    indicating    and  recording 

apparatus.* 


Printing  and  Typewriting. 

19731    D.   R.  MILLER.    Printing  apparatus* 

19761  H.  MA  KIN  SON  and  W.  HOPGOOD.  Producing  and 
reproducing  drawings  in  wash  and  Dody  colour  by 
direct-contact  printing. 

19822  THE  OLIVER  TYPEWRITING  CO.  and  S.  RAN- 
DELL.  Typewriters.* 

19852  A.  G.  BROWN  and  E.  C.  WHELAN.  Rucking  or 
feeding  apparatus  for  printing  presses  etc. 

19859  J.  PALMER.  Device  for  holding-  the  bolts  of  a  printing 
cutting  machine  knife  so  as  the  cutter  can  screw  up 
bolts   without  a  person   holding  them. 

19970    A.  J.  BOTJLT.    Lithographic  printing* 

29091  THE  IMPERIAL  TOBACCO  CO.  (of  Great  Britain 
and  Ireland)  LTD.  and  H.  DRYSDALE.  Pneumatic 
feeding  apparatus  for  feeding  sheets  of  paper,  labels, 
etc.,  to  packet  making,  printing,  and  other  machines. 


20141  F.  A.  LANGEN,  sen.  Means  for  regulating  the  moisten- 
ing or  damping  of  colour  ribbons  for  type  printing 
machines.* 


Railways  and  Tramways. 

19664    H.  REID  and  D.  MACNAB.  Locomotives. 
19682    J.  HODGE.    Device  for  placing  detonators  on  railway 
metals. 

19722    H.   LIVESAY.    Railway  wagons  for  carrying  grain, 

19736  H.  H.'  WESTINGHOUSE.  Automatic  brakes  for  rail- 
way vehicles.* 

19765  J.  ALSTON.  Either-side  right-hand  brake  for  railway 
wagons. 

19838  T.  H.  RUSHTON  and  J.  STORE.  Means  for  supplying 
fresh  air  to  railway  carriages,  etc.,  when  travelling 
in  tunnels. 

19849    W.   H.   OXLEY   and  J.    F.  HOUGH.    Signal  indi- 
cators for  railways. 
19900    L.  FEUNER  and  C.  ZANINI.    Car  couplings* 
19904    R.  C.  LOYv'RY.    Means  for  increasing  the  adhesion 
between  truck  wheels  and  the  rails  upon  which  they 
roll.* 

19922  L.  S.  PORTER.    Automatic  locking  and  unlocking  of 

railway  carriage  doors. 

19923  W.  ANDREW  and  T.  SEACOMBE.    Improved  dry  seat 

for  tramcars,  etc. 

19943  E.  A.  POCHIN.  Device  for  locking  the  doors  of  rail- 
way carriages,  etc. 

19982  J.  FLEMING  and  J.  WATSON.  Continuous  brakes 
for  railways.* 

19999    H.  H.  LAKE.    Signalling  apparatus.* 

20002  F.  M.  WEYMOUTH.  Elevated  railways  and  rolling 
stock  for  use  thereon. 

20031    J.  M.  WATT.    Tramcar  life  guard. 

20035  A.  G.  ARBUCKLE.  Means  for  unfastening  railway 
carriage  doors  from  the  inside  thereof. 

20040    J.  WILD.    Railway  and  tramway  points. 

20072    J.  S.  JENCKES,  jun.    Railway  crossings* 

20170  E.  G.  P.  BOUSFIELD,  H.  F.  BLACKBURN,  and 
THE  SAXON  ENGINEERING  CO.  LTD.  Points 
or  switches  for  tramway  lines. 


Sanitation- 

{Including  Building  and  Hardware.) 

19693    E.  LINES.    Bricks  for  walls  of  bacteria  beds.* 
19843    T.  M.  COCKROFT.    Manufacture  of  water  closet  cones. 
19848    C.  CRAIG.    Sanitary  jiipes  and  tubes,  conduits,  gullies, 
interceptors,  sinks,  etc. 


Shipbuilding  and  Navigation. 

19692    J.  R.  PAUL.    Indicating  position  of  sunken  ships  and 

means  for  raising  thereof. 
19778    P.     O.    PENROSE.       Reversing    and  manoeuvring 

machinery  for  turbine-driven  vessels. 

19789  C.  J.  BELLAMY.    Stering  airships. 

19790  C.  ALBERTI.    Marine  vessels  and  propellers. 

19792    H.  J.  HEASMAN.    Reversing  vessels  driven  by  motors 

revolving  in  one  direction  only. 
19862    H.  HINK.    Water-tight  ships'  shuttings.* 
19896    O.  HOLBY.    Navigable  vessels.* 

20033    F.  GILL  and  I.  TURNER.    Side  scuttles  or  port  lights 
for  ships. 

20064  S.  HENSHALL.    The  construction  of  sea-going  vessels. 

20065  A.  J.  H.  ELLIOTT.    Lifeboat  for  use  in  connection  with 

submarine  boats.* 


Spinning,  Weaving,  and  Allied  Trades 

19669  S.  G.  BROADBENT  and  J.  THOMPSON.  Dabbing 
mechanism  for  Noble's  combing  machine  used  in 
treatment  of  fibrous  substances. 

19672  T.  SINGLETON,  G.  W.  SINGLETON,  and  J.  B. 
THORNLEY.    Brake  motion  for  looms. 

19687    O.  HENRY.    Dabbing  brush  used  in  wool  combing. 

19704  J.  OVEREND  and  J.  OVEREND  &  SONS  LTD. 
Spinning,  doubling,  and  twisting  machinery. 

19729    C.  W.  OGEVER.    Picker  mechanism  for  looms. 

19732    A.  BRUNELLE.  Tensioning  device  for  loom  warp  rolls.* 

19776    G.  PALEY.    Take-up  motion  for  looms. 

19797  J.  W.  KNOWLES  and  J.  E.  BARKER.  Warp  wind- 
ing and  beaming  machines. 
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19840 

19844 
19932 
19961 


19980 
20011 
20029 

20066 


20092 
20109 


19775 
19799 
19801 
19808 
19826 
19845 
19871 
19994 

19997 
20020 


20142 
20165 
20171 


E.  BABBITT  aiid  E.  T.  WEST.  Mechanism  for  looms 
for  producing  "  ondule  "  and  like  effects  in  cloth. 

P.  P.  CRAVEN.  The  cross  winding  of  yarn,  thread,  etc. 
J.  HAIG.  Looms. 

S.  WABBUETON.  Appliance  for  automatically  drill- 
ing, punching,  and  cutting  the  circle  of  machinery 
for  combing  fibres. 

G.  GAEDA.    Apparatus  for  weaving  pattern  cloths. 

F.  WAIDMANN.  Machines  for  dyeing  yarn  in  hanks. 
C.  U.  REYNOLDS.    Eing  spinning  and  ring  and  flyer 

doubling  frames. 
T.  SCHIEFNER,    The  manufacture  from  jute  yarn  of 
woven,  knitted,  and  other  fabrics  for  incandescent 
mantles. 

M.  MUBPHY.    Weaving  looms. 

T.  CLEG  G  and  S.  BUCKLEY.  Nosing  motion  for 
self-acting  mules  and  twiners. 


Stationery  and  Paper. 

G.  BALL.    Envelope-making  machines. 

H.  A.  YELDHAM.    Picture  post  cards,  etc. 
W.  SPLIETKER.    Holders  for  newspapers. 
L.  EVANS.    Treatment  of  paper  pulp. 

E.  J.  FISK.    Paper  fastener. 

G.  H.  NEDDERMAN.    Book  markers. 

E.  C.  WINDLE  and  H.  P.  LAVENDEE.    Letter  files.* 

J.  GSCHWIND.    Method  of  rendering  aluminium  post 

cards  capable  of  being  written  on.* 
E.  M.  GOLDSMITH.    Paper  and  similar  files.* 
W.  BEOWN.    Device  for  keeping  a  pencil,   pen,  or 

other  writing  instrument  in  a  handy  and  convenient 

position  on  the  person. 
W.  THOBWIETH.    Paper  clip.* 
J.   ANDERSON.    Metallic  writing  pens.* 
T.  HUGO.    Paper  bags. 


Steam  Boilers  and  Fittings. 

19717    N.  J.  SUCKLING.    Water-tube  steam  generators. 
19774    G.  E.  HISLOP.    Steam  boilers. 

19895    A.   G.  BLOXAM.    The  removal  of  soot   from  steam 
boilers.* 

20038    E.  BEOWN.    Boiler  tube  scrapers,  etc. 

20080    J.  H.  WEST.    Water  softening  or  purifying  apparatus, 

etc. 

20182    M.  CHURCHILL-SHANN.    Steam  generators. 


Toys,  Games,  and  Sport. 

19728    W.  V.  GILBEBT.    Toys  and  amusement  apparatus. 
19741    A.    HOLMES.    Landing  nets* 
19743    W.  P.    DOUGLAS.  Toys. 
19763    W.  B.  INGLIS.  Games. 

19768  J.  S.  MITCHELL.  Toy  for  playing  a  character  target 
£ame. 

19788    J.  H.  FBYER.    Swings  for  recreation  purposes. 

19883  W.  C.  MITCHELL.  Device  for  use  in  applying  india- 
rubber  covers  to  the  handles  of  cricket  bats,  etc. 

19951  H.  DE  MONTFOET  WELLBOENE  and  A.  E.  HALL. 
Bats  for  use  in  ball  games. 

20097  W.  EVANS.  Eevolviug  aerial  machines  for  recreation 
or  amusement. 

20112  H.  ALLDAY.  Trump  indicator  for  the  use  of  card 
players. 

20140    H.  C.  LAFONE.  Game. 

20151  S.  H.  BEARD.  Bacquet  or  bat  for  playing  tennis,  etc. 
20173    E.  L.  BAMSAY.    Playing  cards.* 


Tyres. 

19685    A.  KIEKMAN.    Pneumatic  tyres. 

19710   H.   G.    CHANCELLOR  and    S.    P.  PENWABDEE. 

Eesilient  tyres  for  vehicles. 
19800    A.  PEN AV AYNE  and  A.  LIMES.  Puncture-proof 

band  for  pneumatic  tyres. 
19812    J.  RUSSELL.    Air  tubes  for  pneumatic  tyres. 
19814    L.  LLOYD.    Puncture  preventer  for  pneumatic  tyres. 
19854    A.  E.  WELLS.    Metal  channel  sole  frame  for  rubber  or 

leather  tyre.* 

19864    A.  G.  LAVEBTINE  and  J.  E.  McNELLAN.  Means 
for  inflating  rubber  tyres.* 


19872    W.  PUESEE  and  S.  HEEBEBT.    Pneumatic  tyre  and 
other  valves. 

119873    W.  STEAD.    Devices  for  securing  resilient  tyres  to 

vehicle  wheels. 
19925    B.  BBOOKS.    Wrapper  for  spare  motor  tyres. 
19959    W.  E.  BETHELL.    Pneumatic  tyre. 
19974    T.  NORTON.    Pneumatic  tyres. 
19979    J.  MILLER.    Tyre  protectors. 

20008    E.  W.  COLEMAN  and  A.  J.  L.  GLIDDON.  Device 

for  the  i^rotection  0f  the  inner  tubes  of  pneumatic 

wheels  of  vehicles. 
20053    L.  BEADLE.    Puncture  preventing  and  wear  resisting 

cover  for  pneumatic  tyres. 
20O84    C.  W.  COWAN.    Tyre  for  motor  car  wheels,  etc. 
20131    C.  TAYLOE  and  J.  F.  BIDING.    Pneumatic  tyres* 
20133    W.   GUTHBIE.       Non-skid  appliance  for  pneumatic 

tyres  of  motor  cars,  etc. 
20139    E.  BELL  and  P.  L.  BENOUF.    Air-containing  tyres. 
20161    T.  HAYWABD.    Puncture  and  skid-preventing  device 

for  imcumatic  tyres.* 


Vehicles,   Wheels,  etc. 


4517rs  W.  G.  HAY.  Steering  wheels  of  self-propelled  road 
vehicles. 

19654    W.  J.  TUBBELL.    Prevention  of  slipping  and  skidding 

of  motor  vehicles. 
19663    B.  T.  SMITH.    Vehicle  wheels. 

19689  W.   K.  BICHABDSON.    Combined  pin  and  thermal 

lubricator  for  trolley  wheels.* 

19690  W.  K.  BICHABDSON.    Automatic  wheel  lubrication.* 

19691  W.  K.  BICHABDSON.    Trolley  wheels* 
19733    B.  JONAS.    Vehicle  wheels.* 

19737    A.  P.  FOUGEBON.    Boad  vehicle  tyres. 

19752    THE    BRITISH    THOMSON-HOUSTON   CO.  LTD. 

Allegemeine  Elektricita;ts    Ges.,   Germany.  Road 

vehicles.* 

19880  E.  MACHAEG.  Wheels  more  especially  applicable  to 
motor  cars. 

19916  T.  B.  MATTHEWS.  The  construction  of  non-pneumatic 
wheels  for  road  vehicles. 

19920  T.  C.  AVELING.  Speed  and  power  transmission  gear 
for  motor  car,  etc. 

19935  J.  H.  HEWITT  and  E.  J.  PEBEY.  Power-trans 
mitting  clutch  mechanism  for  motor  road  vehicles. 

19960  A.  PULBEOOK  and  E.  H.  PULBBOOK.  Circular 
platforms  or  rims  of  wheels  for  anchoring  or  sup- 
porting annular  or  circular  air  cushions. 

19973  F.  A.  U.  DAELE.  Means  for  preventing  accident  to 
motor  caps.* 

20005    B.  MAN.    Car  starting  and  stopping  device.* 
20018    G.  MOOBE,  jun.    Wheels  of  road  vehicles. 
20039    A.  FOBD.    Motor  cars,  etc. 

20056    J.   P.   MANTELL.       Folding   and  collapsible  carts, 

carriages,  parcel  carriers,  etc. 
20059    T.  S.  JAMES.    Disc  wheel  for  wheeled  vehicles. 
20062    J.  F.  EOSE-SOLEY.    Safety  seat  for  cabs  and  other 

passenger  vehicles. 
20098    M.  CUMMINS.    Vehicle  brakes. 

20146    THE    BABON   PIEBBE    DE  CATEBS.    Clutch  for 

motor  cars.* 
20150    T.  B.  ABBOTT.    Horse-drawn  vehicles. 
20176    C.  H.  LINDECKEB.  Vehicles.* 


Wearing  Apparel. 


19674    G.  V.  JONES.  Shirts. 

19676    J.   D.  WILLIAMS.    Hat  guards. 

19694    A.  J.   MASON.    Studs,  solitaires,  etc. 

19715    A.  BBEESE.    Clips  for  stocking  suspenders. 

19734    A.  A.  PEMBEBTON.  Susuenders. 

19755    E.  WALKEB.    Beversible  shirt  fronts.* 

19758    W.  MYEBS.    Aadaptable  and  adjustable  ironing  board 

for  household,  laundry,  and  clothiers'  use. 
19779    C.  MABX    (J.   W.    Schloss,    U.S.A.).    Bindings  and 

edgings  for  skirts,  etc.* 

19782  L.  EBERHARDT.    Hat  holders  for  men  and  women.* 

19783  F.  SUSMANN  and  W.  L.  BAEKEE.    Locking  hangers 

for  coats  and  hats. 
19820    I.   KALLIWODA.  Buttons. 
19875    C.  L.  EOBEET.    Stud  for  shirts,  collars,  etc.* 
19882    H.  B.  LADBUBY.    Stud  for  shirts,  collars,  etc.' 
19901    A.  JUEKOWITSCH.    Tool  for  milling  the  soles  or 

welts  of  footwear. 
19911    A.    OWEN.    Stiffening  or  retaining  devices    for  lace 

collars,  waist  bands,  etc, 
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19947  E.  P.  SAVAGE.  Machine  for  damping  and  ironing 
thj  edges  of  collars  and  cuffs  and  for  bending  tiie 
same.* 

19953  G.  A.  LAYTON.  Underclothing. 
19981    J.  &TAWARTZ.    Hat  fasteners* 

20009  A.  J.   BOULT.    Pounding-up,  blocking,  and  ironing 

machines  for  use  in  the  manufacture  of  boots  and 
shoes 

20010  A.  J.  BOULT.    Machines  lor  and  methods  of  assembling 

parts  of  boots  and  shoes. 
20032    H.  J.  TONES.    The  soles  and  heels  of  boots,  shoes,  etc. 
20041    J.  W.  PATTINSON.    Device  for  holding  cuffs  and  for 

adjusting  the  same  to  the  position  required  by  the 

wearer.* 

20044    H  W.  ROWLAND  and  E.  A.  MATTHIAS.    Soling  and 

heeling  boots  and  shoes. 
20047    J.  S.  EAWKINS  and  W.  SIMPSON.       Presses  for 

trousers  and  other  garments.* 
20052    S.  EISLEE.    The  manufacture  of  garments. 
20057    A.  CAULFIELD.    The  manufacture  of  shirts,  drawers, 

blouses,  etc. 

20082    J.  E.  DAVIDSON.    Soles  of  boots  and  shoes. 
20137    E.  JOHNSON.  Gloves. 

20145    F.  SALMON.    Device  for  holding  up  6kirts. 


Miscellaneous. 

19658  E.  A.  ALLEN.  Upholsterers'  nails. 
11-659    E.  A.  ALLEN.    Upholsterers'  nails. 

-15678  H.  DARBY.  Breaking  up  and  dividing  oil  cake 
machine. 

19702  A.  B.  YEO.    Milk-delivery  machine. 

19703  H.  D.  TAPP  and  TAPP  LTD.    Cases  for  holding  fabric 

watterns. 

19730    A.    JACOBS    and  L.    DESENFANS.    Filtering  and 

washing  apparatus. 
19735    L.  WEBSTER    Washing  and  sifting  sand  and  gravel. 

19766  M.  SMITH.    Bronzing  machines. 

19767  M.  SMITH.    Bronzing  machines. 

19777  J.  W.  KIEBY.  Improvement  in  tobacco  pipes. 
19787  C.  C.  BEADSHAW.  Tea-pots,  coffee-pots,  etc. 
19791    J.  PETEE.  Plansifters. 

19798    II.  K.  HL'MPHEIES.    Holding  and  displaying  goods. 
19804    M.  C.  WAENE.    Apparatus  for  grinding  and  polishing, 
etc 

19809  W.  P.  THOMPSON  (Kouisgswarter  and  E.  Bell,  Ger- 
many). Packing  and  storing  washing  powder  con- 
taining alkali  super-oxide. 

19627  T.  EICHARDSON.  Eing  door  knocker  to  wear  on  the 
finger. 

19830  H.  RICHARDSON.  Machine  for  testing  the  correct 
weight  of  parcels  of  goods  and  other  articles  and  for 
soiling  those  in  which  the  weight  is  incorrect.* 

19836    L.  TAYLOR.    Brushes  for  blacking  and  polishing  boots. 

19637    W.   P  YEN  ALL.    Collapsible  packing  cases. 

19S69    A.  J.  GEI'R.    Means  for  advertising. 

19870  W.  NEWTON.  Process  for  the  dispersal  or  prevention 
•■f  fo?s. 

19SS9    F.  SALOMON.    Tobacco  leaf  preparing  machines. 
19905    A.  It.  ROWAN  and  C.  DE  BEETODANO.  System 

of  topographical  reference. 
19909    G.   WOOLLE'Y.    Safety   letter  box. 
19918    S.  J.  COWEN.    Tube  for  cigarettes  and  cigars. 
19939    E.   McWILLIAM.    Preparation  for  cleaning  tobacco 

pipes. 

19944  A    G.  WALSH.    Holder  for  reels  of  cord,  string,  etc. 

19945  C.  NIELSON.    Fastening  of  hose  pipes  to  pipe  ends.* 
19954    F.  C.  BLAISDELL.    Process  and  means  for  the  convey- 
ance and  deposit  of  a  succession  of  sheets. 

19957    A.  K.  BAMBER.  Sealer. 

19965    J.  FRANKE.  Bungs* 

19975    W.  B.  FENN.    Closure  devices.* 

19988    C.  DREYMANN.    The  conversion  of  unsaturated  into 

saturated  compounds.* 
20006    W.  BARRY.    Machine  for  distributing  mail  matter  or 

other  articles.* 
20014    G.   MITCHELL.    Rotary  filters. 

20016  G.  H.  BAILLIE.  Mounting,  displaying,  and  indexing 
mans. 

20021  A.  ME*AKIN  LTD.  The  moulds  of  plaster  of  paris  used 
in  the  manufacture  of  earthenware,  porcelain,  and 
other  goods. 

20023    THE  SINGER  MANUFACTURING  CO.  LTD.,  and 

R.  A.  F.  POLLOCK.    Sewing  machines. 
20026    C.  SWEET.    Scraper  and  cleaner  for  tobacco  pipes. 

20054  A.  TUCK  and  A.  BOEHME.  Macks. 

20055  V.  E.  M.  DAYRELL.    Foster  mother  for  chickens. 
20060    E.  T.  H.  JONES.    Hoods,  canopies,  or  awnings  for  road 

vehicles,  boats,  entrances  to  buildings,  etc. 


20079    C.  HUBERT.    Means  for  storing  explosive  fluids  or 

fluids  under  pressure.* 
20085    A.  G.  BAGOT.    Apparatus  for  extending  or  exhibiting 

maps,  charts,  rolled  drawings,  etc.* 
20093    A.  G.  SAUNDERS.    Rotary  advertising  and  display 

medium. 
20103    J.  HINE.  Soap. 

20111    H.    ALLDAY.    Cigarettes,   cigar,  match,    card,  etc., 
boxes. 

20144    H.  SCHUMACHER.    Device  for  mixing  liquids* 
20148    II .  EHEINLANDER.    Applying  coatings  of  gelatine, 
gelatine  emulsion,  varnish,  etc.,  to  strips  or  bands  of 
celluloid,  paper,  etc.,  and  apparatus  therefor. 
20157    H.  W.  E.  JOSLING.    Means  and  methods  of  adver- 
tising and  diffusing  information. 

20177  F.  STEWART.    Poultry  nests. 

20178  A.  C.  MOULD  and  A.  E.  WHITELOCK.    Boot  and 

other  brushes. 

20180    A.  LAUVEL.    Apparatus  for  collecting  and  distributing 
goods,  parcels,  etc. 


AUTOMATIC  GAS  PRODUCER. 


The  author  describes  an  automatic  gas  producer  with  regulator 
of  a  novel  type,  jjossessiug  features  which  make  it  specially 
suitable  lor  mining  plant.  It  is  simple  in  construction  and 
action,  and,  it  is  stated,  may  be  relied  on  to  work  continuously, 
making  a  uniform  quality  of  gas  under  any  load  and  with  very 
little  attention  and  without  skilled  labour.  Gas  for  fuel  can 
be  made  at  the  same  time  as  gas  for  power,  and  nearly  every 
kind  of  fuel  may  be  used.  A  number  of  gas  engines  can  be 
»un  from  one  producer.  The  receiver  is  small.  A  complete 
plant  for  a  100  horse  power  producer  ocupies  a  little  less  space 
than  a  return  tubular  boiler  of  the  same  power. 

This  producer  is  a1  combination  of  the  suction  and  pressure 
producers.  Gas  is  made  only  as  required.  The  production  is 
controlled  by  a  regulator  which  determines  the  quantity  of 
steam  and  air  entering  the  fire,  so  that  a  uniform  quality  of 
gas  is  made  automatically.  Feeding  twice  a  day  is  sufficient 
when  working  at  full  load.  As  the  producer  is  under  suction, 
the  ash-pit  is  usually  open.  A  diagrammatic  section  given  by 
the  author  shows  that  an  ejector  sucks  the  gas  from  the  producer 
and  the  hydraulic  seal  box,  and  forces  it  to  circulate  through  a 
coke  scrubber  and  into  the  regulating  gas  receiver.  The  latter 
has  three  pipes — a  gas  inlet,  a  gas  outlet  to  the  engine,  and 
a  return  pipe  leading  back  to  the  seal  box,  having  at  its  top  end 
a  valve  carried  by  a  lever  arm  set  in  the  path  of  a  projecting 
valve  lifter  fixed  to  the  gas  bell.  When  the  bell  rises  to  its 
highest  position,  the  valve  is  opened  and  the  injector,  instead  of 
sucking  gas  from  the  producer,  draws  it  from  the  regulating 
receiver  through  the  return  pipe  to  the  seal  box,  whence  it 
is  re-circulated  through  the  scrubber  to  the  receiver.  The  gas 
thus  circulating  prevents  fresh  gas  from  being  drawn  from  the 
producer  until  the  bell  again  falls  and  the  valve  is  thereby 
closed. 

These  plants  are  made  in  sizes  from  15  to  500  horse  power.  A 
consumption  of  1  lb.  of  coal  per  horse  power  is  guaranteed  for 
the  large  sizes  and  1J  lb.  for  the  small  sizes.— "  Engineering 
and  Mining  Journal."  Abstract  of  the  Institution  of  Civil 
Engineers. 


Standaed  Steel  Construction.— We  have  received  from 
Messrs.  Sherratt  and  Hughes  a  copy  of  an  elaborate  set  of 
tables  entitled  "  Standard  Steel  Construction,"  second  edition, 
compiled  for  the  use  of  architects,  engineers,  and  contractors, 
by  Messrs.  Hall  and  Pickles,  iron  and  steel  merchants,  64. 
Port  Street,  Manchester.  This  section  book,  besides  c'caling 
with  the  properties  of  individual  sections,  shews  at  a  glance 
their  values  in  different  combinations,  thus  enabling  a  selection 
to  be  made  of  the  best  combination  suited  to  any  iJ.uticwlar 
case.  A  new  formula  for  the  shearing  strength  of  ermpound 
stancheons  is  given.  Two  large  diagram  plates  give  at  a  glance 
the  strength  of  girder  webs  and  a  ready  means  of  comparing 
the  economy  of  different  types  of  stancheons.  A  particular 
feature  of  the  work  is  an  explanation  of  the  method  of  dealing 
with  eccentrically-loaded  stancheons,  as  this  condition  obtains 
in  a  large  number  of  instances,  and  the  neglect  of  which  may 
produce  serious  results.  All  the  principal  sections  are  dealt 
with  under  three  heads,  viz.,  "Property  Tables,"  "Beam 
Tables,"  and  "  Strut  Tables,"  and  are  covered  by  about  50  pages. 
The  book  is  an  excelleut  high-class  production,  neatly  bound, 
measuring  ibout  15  in.  square  by  fin.  thick,  and  should  prove 
of  the  greatest  value  to  the  architect  and  engineer.  The 
publishers  are  Messrs  Sherratt  and  Hughes,  65,  Long  Acre. 
London,  and  27,  St.  Ann  Street,  Manchester. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  November  13th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 

offices  viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,   W.C. ;  IS,  Temple  Street,  Birmingham;  or  SO,  Cross 

Street,  Manchester. 


1904. 

12385    WEISS.       Apparatus  for  determining  the  amount  of 

sugar  iu  urine. 
12760    DOSSETTER.    Sparking  plugs. 

The  plug  comprises  an  insulating  core  or  stem  provided 
at  its  outer  end  with  a  recess  wherein  the  outer  extremity 
of  the  plug  wire  or  conductor  is  arranged,  and  the  full  end 
of  the  current  conveying  wire  or  lead  is  introduced  and  a 


plug  of  insulating  material  applied  to  the  core  or  stem 
tor  holding  the  current  conveying  wire  or  lead  in  firm  con- 
tact with  the  plug  wire  or  conductor.  Thus  the  requisite 
electrical  connection  is  effected  and  the  contact  point  is 
completely  enclosed. 

12760a    DOSSETTER.    Couplings  for  the  ends  of  wires  and 
the  like.    [Date  applied  for  under  Patents  Rule  9, 
June  6th,  1904.] 
This  wire  coupling  consists  of  a  cup-like  disc  with  its 
walls  composed  of  serrations  or  teeth,  and  having  a  hole 
in  the  centre  for  a  terminal  screw.    The  ends  of  the  wires 
to  be  coupled  are  introduced  into  this  cup-like  disc  through 
slots  in  the  wall  formed  by  bending  one  of  the  teeth  out- 
wards.   The  teeth  are  then  turned  down  over  the  ends  of 
the  wires  clamping  them  to  the  cup-like  disc,  and  thus 
making  a  secure  coupling. 

12897  BLAISDELL.  Process  relating  to  feeding  sheets  of 
paper  to  machines  and  means  for  effecting  its  operation, 

18799  HELME.  Multiple  drilling  nfackines  for  drilling 
the  holes  in  the  flanges  of  steam  boiler  flues. 
A  machine  is  here  provided  in  which  the  drilling  spindles 
may  be  readily  and  easily  adjusted  for  drilling  holes  in 
circles  of  varying  diameters  so  as  to  suit  the  differing  sizes 
and  diameters  of  sections  or  parts  of  tapering  flues.  It 
consists  of  an  upper  and  a  lower  bed  having  a  work-support- 
ing table  mounted  thereon,  said  table  t>eing  capable  of 
being  intermittently  rotated,  and  also  raised  and  lowered. 
A  number  of  pillars  (each  carrying  an  independently- 
adjusted  drilling  head  and  spindle)  are  mounted  upon  the 
upper  bed,  and  means  are  provided  for  rotating  them  and 
adjusting  their  pitch. 

18911  WITHERINGTON.  Apparatus  for  holding  boots  and 
shoes  during  cleaning  and  polishing. 

18935    LAUTE  &  RICHTER.    Grinding  and  sifting  apparatus. 

18980    DELVE.    Household  firegrates  and  the  like. 

19044    RENOUF  &  RENOTJF.  Mechanically-propelled  vehicles. 

19137    ANDREWS.    Punkah  fans. 

19156  BENNETT  BROS.  LTD.,  and  CLARK.  Feeding 
devices  for  printing  presses  and  similar  machines. 

19191  TAYLOR.  Fire  bar  and  appliance  for  steam  boilers 
and  the  like. 

19313    GREVILLE.    Aerostats  or  balloons. 

19320  JANES.  Electric  hand  switches  for  motor  cycles  and 
other  like  purposes. 

19337    DECKER.    Bevel  gauges  and  like  instruments. 


19386    ROOKE.    Means  for  attaching  covers  of  umbrellas  and 

sunshades  or  the  like  to  their  ribs. 
19670    LINNER.    Saloon  magazine  rifle. 

19697    WELLS.    Tubes  for  carrying  and  displaying  flowers. 
19760    DENNISS.    Window  cleaning  and  similar  devices. 
19785    HATELEY.       Portable    spirit     stoves     or  heating 

apparatus  for  various  uses. 
19788    MARKS.    Resilient  tyres   for   motor  cars  and  other 

vehicles. 


A  resilient  tyre  for  motor  cars  and  other  vehicles  with  a 
covei  support  or  core,  consisting  of  an  inner  and  outer 
series  of  flexible  rings  arranged  one  inside  the  other  and 
springs  between  them. 
19890    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co).  Electrical  systems  of  railway  signalling. 

The  arrangement  is  made  in  such  a  way  that  when  the 
relay  at  the  station  A  is  de-energised,  because  the  car 
short  circuits  it,  the  home  and  distance  signals  of  that 
station  are  at  danger,  so  that  no  current  passes  though 
the  solenoids  C  and  D.  At  the  same  time  the  relay  of 
station  B,  energised  by  the  switch  E  of  the  station  A, 
closes  a  circuit  through  its  solenoid  C,  which  brings  its 


home  signal  to  safety.  As  the  car  passes  on  the  next  block 
the  station  A  is  operated  in  the  same  manner  as  just 
described  with  reference  to  the  station  B,  whilst  its  switch 
E  assumes  another  position  moving  the  relay  of  the  station 
B  in  the  other  direction,  with  the  effect  that  both  solenoids  C 
and  D  of  the  station  B  are  energised,  and  both  its  signals 
brought  to  safety. 
20058    SHARP.    Fluid  meters,  motors,  and  pumps. 

A   main  water-measuring  cylinder   with  double-acting 
piston,  and   a  small  auxiliary  cylinder  placed   at  right 
angles  to  it,  also  with  double-acting  piston.    The  action  of 
the  fluid  in  both  cylinders  is  controlled  by  a  single  valve,  and 
the  measuring  motion  is  transmitted  to  a  train  of  index 
gearing  by  means  of  a  ratchet  motion. 
20065    STEPHEN  PARKINSON  &  AGNES  PARKINSON, 
executor    and    executrix    of    the    late  ROBERT 
PARKINSON.       Design  and  mode  of  working  a 
machine  for  cutting  lemon  and  other  peel  into  small 
pieces 

20774    ERIKSSON.    Convertible  chairs  and  bedsteads. 
20789    DE  KLEIST.    Automatic  musical  instruments. 
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20076    SCHOTOLA.    Foundry  cupolas. 

The  fuel  gases  are  collected  near  the  top  of  the  cupola 
and  led  into  the  chimney  through  a  vertical  pipe  A  which 
with  its  end  is,  during  the  working  of  the  cupola,  immersed 
in  water,  the  gases  having  thus  to  pass  a  layer  of  water 


bet  veen  the  end  of  the  mouthpiece  aud  the  level  of  the 
water  for  the  purpose  of  retarding  the  outflow  of  t he  fuel 
gases  and  to  complete  the  combustion  of  same  inside  the 
cupola  by  the  aid  of  hydraulic  pressure. 
20373    CHRISTOI'HE.    Rotary  internal-combustion  engines, 

fluid-pressure  engines,  air  compressors,  pumps,  and 

the  like. 

The  arrangement  in  a  single  cylinder  and  in  line  with 
each  other  two  or  more  groups  of  pistons  in  the  form  of 
segments,  each  group  being  connected  together  two  by  two 
and  all  controlled  by  a  single  disc  or  flywheel  having  a 
diametrical  groove  within  which  are  engaged  the  crank  pins 


ot  the  first  group  of  pistons.    One  of  the  segmental  pistons 
is  formed  by  means  of  a  ring  within  which  is  formed  an  open- 
ing occupying  only  part  of  its  length,  so  that  the  remaining 
part  forms  a  piston,  the  other  piston  being  formed  by  a 
portion  of  a  ring  fixed  to  a  central  shaft  and  engaged  within 
the  opening  formed  in  the  preceding  ring.    The  upper  view 
shows  the  connections  of  the  pistons. 
21152    SETTEN.    Bow  fitting  for  a  letter  file. 
21211    KIESERITZKY.       Method  of  regenerating  negative 
accumulator  plates  of  diminished  capacity,  or  for 
avoiding  the  diminution  in  capacity  of  new  plates. 
It  has  here  been  found  that  by  inserting  small  wooden 
slabs  (which  are  freed  from  their  organic  acids  and  other 
substances  which  are  harmful  to  the  positive  plates)  between 
the  negative  and  positive  plates  the  disintegration  of  the 
negative  plates  can  be  counteracted,  or  if  it  bas  begun 
already  can  be  annulled.    The  reason  of  this  lies  plainly 
'in  the  substances  contained  in  the  wood,  which  are  very 
slowly  dissolved  by  the  electrolyte. 
20493    FOSTER     &     BERESFORD.  Internal-combustion 
engines. 

An  air  supply  is  compressed  separately  to  any  pressure  in 
such  proportions  that  only  a  part  of  the  air  compressed  is 


used  for  the  combustion  of  the  fuel  compressed,  the  remain- 
ing air  compressed  being  used  solely  for  the  purpose  of 


internally  cooling  the  products  of  combustion  during  com- 
bustion  and    the  working  stroke,    thereby    keeping  the 
cylinder  temperature  more  closely  to  correspond  with  the 
adiabatic   temperatures  of  the  working  pressure  in  pro- 
portion to  the  load  on  the  engine. 
20496    GARDNER.    Time-consuming  mechanism  for  operating 
electric  cut-outs  and  other  devices. 
A  permanent  and  an  electric  magnet  are  mounted  on  an 
axially-movable  rod  above  a  rotating  disc  of  magnetic 
material.    The  permanent  magnet  is  forced  to  follow  the 
movement  in  one  direction;  when,  however,  the  electro 


magnet  is  energised  and  its  power  is  greater  than  that  of 
the  permanent  magnet,  the  magnet  and  the  rod  are  moved 
in  the  other  direction,  closing  thereby  a  circuit.  The 
mechanism  is  adapted  to  timing  devices. 

20970    HULTQVIST.    Braking  or  stopping  devices  for  electric 
motors. 


The  brake  is  effected  by  a  switch  A  which  is  turned  so 
as  to  change  the  electric  connections  of  the  arrangement, 
aud  in  the  same  time  a  button  B  is  pressed  down,  which 
operates  an  armature  C  and  changes  the  direction  of  the 
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current  supplied.    The  effect  of  these  operations  is  that  the 
current  in  the  field  is  changed  in  direction,  the  motor  acts 
as  a  generator,  and  the  brake  is  thus  produced. 
21141    BRITISH    THOMSON-HOUSTON    CO.    LTD,  and 
HOLDEN.    Prepayment  mechanism   for  coin-freed 
meters. 


A  device  is  provided  which  holds  the  pawl  in  the  released 
position  during  the  backward  travel  of  the  receiver,  and 
which  is  released  automatically  to  cause  the  pawl  to  re- 
engage with  the  ratchet  wheel  at  the  extremity  of  this  move- 
ment. 

21145    LEITNEE.    Means  for  automatically  compensating  for 
changes  in  the  voltage  of  electric  circuits. 
The  operation  of  this  invention  is  as  follows :    When  the 
voltage  of  the  battery  rises  an  electro  magnet  A  operates  a 
contact  at  B,  a  relay  C  being  thereby  energised  with  the 
effect  that  the  current  is  forced  to  pass  through  the  armature 


D  and  start  a  motor  which  rotates  a  brush  over  the  con- 
tacts of  a  circular  rheostat  E,  inserting  resistance  in  the 
circuit  of  the  battery  until  the  current  is  so  small  that  A 
and  C  are  de-energised  and  the  armature  cut  out.  The 
motor  is  rotated  in  the  reverse  direction,  when  the  voltage 
drops. 

21220    RANSFORD  (Northrop  Loom  Co.).    Automatic  weft 

replenishing  mechanisms  of  looms. 
21263    GRAY,  GRAY,  &  ADAM.    Confining  and  expelling  dust 

in  connection  with  machinery  used  in  flax  mills  and 

the  like. 

21344    MILLER.    Ink  vessels  and  holders  or  stands  therefor. 

21371  WEBSTER  &  H.  J.  WEST  &  CO.  LTD.  Receptacles 
for  the  storage  and  transport  of  perishable  com- 
modities. 

21575    BJORKLUND.    Guarding  device  for  circular  saws. 
21743    HUNTER.    Stair  treads  and  the  like. 
21828    SMITH.    Brakes  for  cycles,  velocipedes,   and  similar 
vehicles. 

21865  HATMAKER.  Process  of  obtaining  milk  sugar  and 
casein  from  milk. 

21885    TAYLOR.    Humidifying  apparatus. 

21927  HARPER.  Apparatus  lor  galvanising  and  metal-coat- 
ing' sheets  of  iron  and  steel. 

21969  MORTENSEN.  Apparatus  for  cooling  cream  and  other 
liquids. 

21971    BHISEY.    Type  making  and  setting  machines. 
21976    LOCK  &  POWELL.    Blocking  presses. 
21275    ALLSOP.    Petroleum  engine. 

A  petroleum  internal-combustion  engine  having  one  two- 
cycle  fuel  vapour  pump,  and  two  four-cycle  motor  cylinders. 


The  hydrocarbons  sprayed  with  air  are  first  drawn  into  the 
pump  and  after  compression  forced  alternately  into  either  of 


the  motor  cylinders.  The  object  is  to  attain  perfect  com- 
bustion, and  therefore  inoffensive  exhaust. 

21903    BRITISH    THOMSON-HOUSTON    CO.   LTD.,  and 
LLOYD.    Electricity  meters. 
The  invention  relates  to  motors  of  the  type  in  which  the 
armatures  are  immersed  in  mercury,  and  consists  therein  that 
a  compensating  coil  is  arranged  in  series  with  the  armature 
as  far  as  possible  from  the  permanent  magnet.    The  field 
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of  the  coil  interacts  with  the  current  in  the  armature  and 
a  torque  is  produced,  which  assists  that  due  to  the  permanent 
magnet  field  and  the  current  in  the  armature,  compensating 
thereby  the  retardation  of  the  motor  due  to  the  fluid 
friction* 

22074    DAVIDSON.    Removal  of  smoke  impregnated  fogs  from 
atmosphere. 

22116    COOPER.    Vans,  lorries,  drays,  and  other  vehicels. 
224C2    BATER.    Apparatus  for  theatrical  performances. 
22601    CROWTHER  &   SYKES.    Means  for   checking  the 

shuttle  in  looms. 
22853    BOSWELL.    Burning  of  liquid  hydrocarbons,  gas,  and 

the  like. 

22939    GRIEVE.    Knitting  machines. 

23046    BOYD  &  TOOMS.    Combined  mitre  block  and  cramp. 
22157    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Dynamo  electric  machines. 
This  invention  relates  to  a  dynamo  constructed  as  shown 
in  the  illustration,  the  main  object  of  which  is  to  render 
the  construction  simple,  easy,  and  capable  to  sustain  the 
stresses  produced   by  its  operation  at   high   speeds,  for 
instance,  when  driven  by  steam  turbines.       An  essential 
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feature  is  the  fitting  of  the  magnet  laminations;  the 
adjacent  units  are  displaced  with  respect  to  each  other, 


one  set  of  polar  projections  engaging  with  one  set  of  body 
recesses. 

22246  GIBBS.  Distribution  of  electricity  for  electric  traction. 
A  represents  respectively  the  arrangements  in  the  signal 
boxes.  By  means  of  a  switch  B  a  circuit  is  closed  through 
the  last  signal  box  with  the  effect  that  a  lever  C  is  not 
locked  in  position  and  can  be  operated  from  the  signalman 
so  as  to  supply  the  train  with  current,  and  the  latter  may 


start.  When  the  train  arrives  at  the  next  signal  box  the 
train  cannot  pass  over  the  rail  D  until  a  switch  E  is  closed, 
and  after  passing  the  rail  D  the  train  cannot  proceed 
further  nntil  the  lever  C  is  released  from  its  locking 
position  by  the  next  signal  station. 

22537    McPHAIL.       Apparatus  for  superheating  or  drying 
steam. 

The  boxes  or  headers  are  of  rectangular  shape  in  cross- 
section,  made  of  solid  drawn  steel,  having  both  ends  closed 
with  plates,  provided  with  a  lateral  steam  inlet  or  outlet 
connection.    The  invention  also  comprises  a  separately-fired 


structure  with  furnace  for  heating  the  superheaters  when 
they  are  not  intended  to  be  heated  by  the  combustion  gases 
for  the  furnace  of  the  steam  generator.  Fig.  1  is  a 
longitudinal  section,  and  fig.  2  a  horizontal  section  on  the 
line  A — A  of  fig.  1. 

22818    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Systems  of  control  for  electrically- 
operated  doors. 
The  object  of  this  invention  is  to  control  the  shutting 
and  opening  of  doors  locally,  as  well  as  from  a  distant  point. 
The  toothed  rack  A  is  operated  by  a  motor  B  in  the  one  or 
the  other  direction  by  means  of  worm  gear,  the  movement 
of  the  motor  being  controlled  by  the  controller  C.  The 
latter  is  operated  from  a  distant  point  through  a  solenoid 
D,  the  core  of  which  locks  the  controller  in  one  position; 


if  desired  to  operate  it  locally,  the  wheels  E  are  turned  and 
the   controller  is  brought  in  the  required   position,  the 


attraction  on  the  core  of  the  solenoid  being  mechanically 
overpowered. 

22819    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Alternating-current  electric  motors. 
The   stator    of  the  motor  is   reduced  in  cross-section 
adjacent  to  the  armature  coils  which  are  short-circuited 
by  the  brushes,  so  that  the  field  coil  may  be  saturated  at 


low  speeds,  and  an  auxiliary  winding  is  arranged  in  non- 
inductive    relation  to   the    armature    winding,  which  is 
eneigised  in  esse  of  light  loads — i.e.,  great  speeds.  By 
those  means  the  speed-torque  curve  becomes  steeper  (A). 
22821    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric    Co.).     Windings    for  alternating-current 

dynamo  electric  machines. 
The  object  of  the  invention  is  to  reduce  the  number  of 
slots  required  for  a  three-phase  winding  for  a  given  number 
of  poles,  which  may  by  this  invention  be  smaller  than  the 


product  of  the  number  of  poles  and  phases.  The  coils  have 
a  width  equal  to  twice  the  distance  between  adjacent  coils 
of  the  same  phase  ;  each  slot  contains  conductors  of  two 
different  phases,  and  the  connections  of  the  winding  may  be 
varied  in  order  to  vary  the  number  of  poles. 
23287  BUTENSCHON.  Means  for  forming  rafts  from  logs  of 
wood. 

WOLFSON.    Anti-vibrators  for  incandescent  burners. 
DOWSING.    Electrical  radiators. 
KAYE.    Twine  holders. 

GRAHAM.    Locking  clip  for  tiling  documents. 
OWEN.    Domestic  firegrates  and  the  like. 
LELOUP,  OBERNESSER,  TENTHOREY,  &  TENT- 
HOREY.    Driving  belts  and  the  like  for  preventing 
electrification  of  the  same. 
WALKER,  WALKER,  &  WALKER.    Shuttle  boxes  for 

rotary  box  looms. 
FISCHER.       Combined     self-operating     sifter  aud 
graduator  for  sugar  and  the  like. 


23523 
23525 
23533 
23543 
23570 
23573 


23577 


23579 
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23203  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Contacts  for  electric  controllers, 
reversing  switches,  and  the  like. 

The  object  of  the  present  invention  is  to  so  construct 
contact  fingers  that  they  may  be  adjusted  to  compensate  for 
any  irregularities  which  may  exist  in  parts  thereof,  for 


defects  in  mounting  and  for  wear,  without  altering  the 
effective  piedetermined  tension  of  the  fingers,  namely,  the 
pressure  with  which  the  contact  tip  is  held  against  the 
co-operating  contact  surface. 

23254    PHILLIPS.    Construction  of  trolley  head  for  collecting 
electricity  from  electric  trolley  wires  or  the  like. 

A  sleeve  A  is  fitted  to  the  frame  B  which,  while  being 
arranged  to  grip  the  trolley  pole,  may  be  capable  of  being 
withdrawn  from  the  frame  in  the  event  of  any  sudden  jerk 


or  great  pressure.  The  frame  supports  the  swivelling 
globe  C  which  is  suitably  arranged  and  constructed  so  that 
the  trolley  wire  cannot  become  wedged  or  caught  at  any 
point  of  the  revolution  of  the  globe. 

23607    WINCHCOMBE.       Tea  or  like  cups  and  saucers  or 
similar  vessels. 

23616    FULDA.    Preserving  animal  food  substances  and  brine. 
23619    NOTTELLE  &  LEROUX.    Method  of  treating  corneous 
substances. 

23654    DALES.       Anemograph  or  wind  direction  recording 
instrument. 

23672    WILLIS  (Mooring).    Life-saving  attachments  for  rail- 
way, tram,  and  like  cars. 
23686    KAMM.    Acetylene  lamrjs  and  burners. 
23747    BOLTON  &  MILLS.     *  Apparatus  for  the  automatic 
treatment  or  filtration  of  sewage  or  other  impure 
liquid  and  valves  for  use  with  such  apparatus. 
23762    PASS.    Machines  for  planing  mitres  and  the  like. 
23911    PULMAN  &  HIGGINSON.    Loose-leaf  binders,  files, 

uaper  cHds,  and  the  like. 
23736    MARRIOTT.    Vertical  steam  generators. 

The  external  shell  of  the  boiler  contains  an  internal  shell 
A  placed  above  the  fire  box  and  forming  a  combustion 
chamber;    the  combustion  chamber  Is  connected  to  and 
supported  by  the  uptake  B.    The  top  and  bottom  plates 


of  the  combustion  chamber  are  inclined  and  receive  a  nasi 
of  water  tubes.    Baffles  are  also  provided  to  cause  the 


products  of  combustion  to  take  a  terpentine  passage  through 
the  chamber. 

23808    BURNETT  &  RICHMOND.       Construction  of  push- 
button switch. 

^'hen  the  press  button  is  pressed  in  the  switch  A  presses 
against  the  contacts  B  and  the  current  flows  round  the 
solenoid,  converting  the  sleeve  C  iuto  a  magnet  which  lifts 
the  armature  ring  and  holds  the  spindle  in,  at  the  same 


time  the  current  passing  through  the  other  push  buttons 
in  circuit  prevents  their  spindles  being  pushed  in.  On  the 
current  being  broken  the  sleeve  is  de-magnetised  aud  the 
spindle  is  released. 

23817    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  motor  control  systems. 
The  invention  consists  therein  that  the  armature  field  and 
compensating  windings  are  connected  in  series  when  the 
motor  is  connected  to  a  direct-current  source,  and  that, 
when  supplied  by  an  alternating  current,  the  compensating 


winding  is  connected  to  the  source,  aud  the  two  other 
windings  arc  in  series  in  a  closed  circuit.  The"  controller, 
which  carries  this  switching  device  into  effect,  puts  several 
motors  in  series  in  the  case  of  alternating  current,  and  in 
parallel  in  the  case  of  direct  current. 
23927    BAILEY  &  BAILEY.    Steam  traps. 

The  object  is  to  obviate  the  necessity  of  making  steam 
joints.    The  rising  and  falling  tank  is  in  a  slide  or  guide 
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frame  and  to  both  inlet  and  outlet  are  connected  flexible 
pipes.  The  tank  is  suspended  from  these  pipes  in  sucli  a 
manner  that  the  fall  of  the  tank  when  fully  charged  with 


water  of  condensation  opens  a  discharge  valve  on  the 
outlet  pipe  and  so  empties  the  tank,  which,  when  empty 
again,  rises,  assisted  if  necessary  by  weights  or  springs,  and 
so  closes  the  discharge  valve. 

23935    RUDMAN.    Anchors  for  tramway  rails. 

This  anchor  for  tramway  rails  is  composed  of  a  bar  of 
H  section,  which  is  laid  horizontally  on  one  of  its  flanges 
and  is  embedded  in  the  concrete  bottoming  of  the  roadway, 
the  upper  flange  being  severed  from  the  web  at  one  end 
and  doubled  over  to  engage  the  bottom  flange  of  the  rail 
on  one  side,  whilst  at  the  opposite  side  of  the  rail  a  slot 
is  cut  in  the  same  flange  of  the  anchor  wherein  is  inserted 
a  locking  plate  suitably  bent,  so  that  its  lower  end  passes 
through  the  slot  and  und»r  the  flange  of 'the  anchor  bar, 
and  its  upper  part  is  bolted  on  to  the  web  of  the  rail. 

23953    NICHOLSON  &  MATH  EE.  Cultivators. 

23962    SOHLMAN.    Fuses  or  denonatcrs  for  projectiles. 

The  device  comprises  a  bottom  plug  adapted  to  be 
screwed  into  the  rear  end  of  the  projectile  and  containing 
a  hammer  A  provided  with  a  fulminate.    The  tube  B  is 


divided  into  two  parts  by  means  of  a  piston  C,  each  part 
containing  an  explosive.  The  charge  in  the  rear  chamber 
is  ignited  by  the  hammer  fulminate  on  impact  and  acts  upon 
the  pistt.n  C,  which  causes  the  main  charge  to  be  exploded. 

23974    ABEL    (Akt.-Ges.  fur  Anilin   Fabrikation).  Manu- 
facture of  ortho-oxybenzene-carboxylic  acid  ethers  of 
the  phenyl  or  naphthyl  series. 
BRUNCK.    Extraction   of   ammonia  from  distillation 
gases. 

BOARDMAN.    Process  in  the  manufacture  of  soap. 
WEILANDT.    Boundary  stones  or  posts.   [Date  applied 
for  under  International  Convention,  November  6th, 
1903.] 

ELLAM.    Rotary  duplicators. 
BROWNE.    Motor  road  vehicles. 

A  mechanism  is  here  provided  for  starting  the  engine 
from  the  seat  of  the  car.  It  consists  of  a  ratchet  wheel 
mounted  on  the  crank  shaft,  and  of  a  lever  carrying  a  pawl 
adapted  to  engage  the  ratchet  teeth,  the  said  lever  being 
given  a  reciprocating  motion  (so  as  to  turn  the  ratchet 
wheel)  by  means  of  a  hand  lever  on  the  car. 


23984 

24023 
24028 


24051 
24059 


24167 
24178 

24181 


24083    JOHNSON  (Badisebe  Anilin  &  Soda  Fabrik).  Manu- 
facture and  production  of  acetylatcd  cellulose. 
HULT.    Ball  joint. 

JOHNSON  (A.  Wolf,  juu.,  &  Co.).    Manufacture  of 

thermo  electric  batteries. 
BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Systems  of  electric  distribution. 

The  two  third  rails  of  a  double-track  road  are  eross- 
conuected  during  normal  working,  but  they  are  discon- 
nected from  each  other  when  one  of  the  rails  becomes 
defective.  When  both  lines  are  switched  on  the  two  electro 
magnets  A  are  energised,  and  connect  the  two  rails  to  each 


other  through  a  contact  piece  B.  If  one  of  the  rails  becomes 
short-circuited  or  grounded  the  circuit  breaker  at  the  power- 
station  opens  the  circuit  of  both  rails,  whilst  the  contact 
at  B  is  broken.  The  attendant  at  the  power  station  then 
supplies  current  to  the  health  rail,  and  it  is  obvious  that  no 
cross-conriection  of  the  rails  can  take  place. 

24211  SHIERS,  SHIERS,  &  GILLESPIE.    Weaving  velvets. 

24212  LORD.    Axles  and  axle  boxes  of  railway  and  tramway 

vehicles  and  the  like. 

The  axle  box  is  formed  of  an  upper  and  lower  portion 
secured  together,  and  the  latter  part  is  formed  with  interior 
fla,nges  to  prevent  the  lubricating  oil  from  being  splashed 
out.    The  oil  is  fed  into  the  reservoir  through  a  mouth  cast 


on  tire  front  portion  of  the  box,  and  the  top  of  the  mouth  is 
lower  than  the  hole  at  the  back  of  the  box  so  that  the 
oil  cannot  escape,  and  as  the  journal  revolves  the  bearing 
is  thoroughly  lubricated. 

24255  JENKINSON,  JENKINSON,  SQUIER,  &  SMITH. 
Pneumatic  tyres. 

24261    BAKER.    Means  for  compressing  gases. 

The  working  part  of  this  compressor  consists  of  an  inclined 
cylinder  which  is  immersed  in  a  suitable  liquid  except  at  its 
upper  end,  the  said  cylinder  containing  walls  forming  an 
internal  screw.  On  rotating  this  cylinder  portions  or 
pockets  of  gas  are  entrapped,  and  as  the  screw  apparently 
descends  the  pockets  of  gas  actually  descend  and  a  new 
pocket  of  gas  is  taken  in  at  every  revolution,  the  gas  being 
released  at  the  end  of  the  screw  and  compressed  in  a  suitable 
wide  pipe  or  funnel. 

24  307    WOOLHAM.    Bag,  box,  or  case  for  surgical  purposes. 

24403  POCHIN  &  RICHARDSON.  Boxes  or  receptacles  for 
pulverulent  substances  or  materials. 

21430    MITCHELL.    Obtaining  proteids. 

24489  ALBONE  &  BOSWELL.  Means  for  vaporising  heavy 
hydrocarbons  for  use  in  internal-combustion  engines. 
This  vaporiser  comprises  a  chamber  for  containing  the 
carburetted  air,  and  a  number  of  tubes  traversing  the  said 
chamber,  through  which  the  products  of  combustion  are 
passed,  the  heat  from  the  hot  gases  vaporising  the  car- 
buretted air. 

24512  BAILEY.  Method  of  fastening  the  outer  soles  aud 
heels  to  boots  and  shoes  the  fastenings  used  being  also 
adanted  to  lessen  the  wear  of  same. 

24529  SIDEBOTHAM  &  CHAMBERS.  Pegs  of  shuttles  of 
looms  for  weaving. 
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!  1-281    THOMPSON    (Firm    of    Werkzeng  Maschinenfabrik 
Berner  &  Co.).    Pneumatic  power  hammers. 
The  pneumatic  hammer  comprises  a  ram  piston  A  and  a 
throw  piston  B  moved  by  an  operating  mechanism  arranged 
beneath  the  cylinder  C,  said  pistons  reciprocating  above  and 
below  in  the  cylinder  C,  so  that  in  the  cylinder  only  two  air 


spaces  requiring  to  be  governed  are  formed,  and  the  valve 
plate  with  which  the  passages  leading  to  the  two  air 
spaces  connects,  and  on  which  the  governor  valve  rests,  is 
also  stationary. 

24319    MENZIES.    Beleasing  gear  for  the  mandrels  employed 
in  the  manufacture  of  tubes  by  rolling  processes. 
When  the  pusher  spindle  A,  which  reciprocates  and  is 
turned  by  mechanical  means,  is  set  in  motion  the  whole  gear, 
as  well  as  the  mandrel,  turns  with  it,  but  if  the  wheel  B 
is  held  stationary  the  pinions  are  set  in  motion  with  the 


result  that  the  screwed  spindle  C  is  forced  along  with  the 
mandrel.  When  the  screwed  spindle  has  travelled  forward 
a  certain  distance  the  jaws  D  are  forced  to  release  the 
mandrel,  which  latter  passes  out  through  the  rolls  of  the 
mill. 


24568 


24569 


24805 


FABRIQUE  NATIONALS  D'ARMES  DE  GUERRE 
SOC.  ANON.  Repeating  rifles.  [Date  applied  for 
under  International  Convention,  January  23rd,  1904.] 

PABR1QUE  NATIONALE  D'ARMES  DE  GUERRE 
SOC.  ANON."  Safety  bolt  for  small  arms.  [Date 
applied  for  under  International  Convention,  January 
23rd,  1904.] 

HASELWANDER.  Explosion  engines  and  the  trans- 
mission of  rjower  therefrom. 


A  compressor  is  driven  from  a  two-stroke  cycle  engine, 
together  with  an  air-pressure  motor,  the  arrangement  being 
such  that  the  latter  motor  is  connected  with  the  internal- 
combustion  engine  after  the  manner  of  a  scavenging  air 


pump,  with  the  object  of  utilising  the  exhaust  of  the  air- 
pressure  motor  as  the  scavenging  air  for  the  combustion 
engine. 

24872    CUTTELL  &    ANTI-VIBRATION  INCANDESCENT 

LIGHTING  CO.  LTD.    Gas  and  like  fluid  meters. 
24934    McDOWALL.    Tappet,  and  tappet  holder  for  fallers 

us  id  in  connection  with  cloth  beetling  machines. 
25484    JAKOBI.    Signalling  apparatus  for  railways. 

A  vertically-sliding  spring-actuated  bolt  is  provided  in 
combustion  with  a  lever  in  such  manner  that  when  the 
latter  is  actuated  towards  the  right  or  left  the  bolt  is  drawn 
upon,  and  on  snapping  back  strikes  a  gong.    The  bolt  is 


also  provided  with  a  device  whereby  the  number  of  strokes  on 
the  gong  is  indicated  by  a  visible  -signal  in  such  manner 
that  the  audible  and  visible  signals  are  given  simul- 
taneously. 

25609  SMITH.  Gas-operated  semi-automatic  rifle.  [Date 
applied  for  under  International  Convention,  November 
25th,  1903.] 

25642    STONE     Space  telegraphy.    [Date  applied  for  under 
International  Convention,  November  25th,  1903.] 
In  this  invention  the  electric  circuits  of  the  receiver  are 
timed  to  the  special  wave  lengths  of  the  transmitter,  and  in 
the  same  time  the  telegraphic  indicator  vibrates  in  reson- 


ance  with  the  number  of  groups  of  waves  transmitted  in 
the  unity  of  time.    The  electrical  and  mechanical  reson- 
ance of  this  combination  is  attained  by  known  means. 
ARCHER.  Buckles. 

BULLERS  LTD.,  and  BEST.  Cupboard  turns  or  turn 
buckles. 

JOHNSON  (Badische  Anilin  &   Soda  Fabnk).  Re- 
duction of  indigo  and  similar  colouring  matters. 
CURTIS'S  &  HARVEY  LTD.,  and  HARGREAVES. 

Explosive  compounds. 
NEWTON    (Farbenfabriken  vorm.  F.  Bayer    &  Co.). 
So-called  pigment  process  and  copying  materials  for 
Use  therein. 

NEWTON    (Farbenfabriken   vorm.  F.  Bayer   &  Co.). 

Manufacture  and  production  of  new  colour  lakes. 
SUTHERLAND.  Barometers. 

MARKS  (Goldman).    Die  presses  for  cutting  garment 

pads  and  for  similar  purposes. 
HAWKES.    Decoration  or  ornamentation  of  sheet  and 

plate  glass. 
GRAF.    Weaving  looms. 

BISSET.  Appliance  for  loading  ships  with  coal  con- 
sisting of  a  distributing  box  forming  a  suspended 
cone. 

28300    WRATITSCII.    Race  game. 


25827 
25848 

25889 

26146 

20456 

26457 

26702 
27535 

27c91 

27604 
27821 
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28106    BOULT  (Ehrhardt  &  Sehiner  G.  m.  b.  H.).  Multiple- 
cylinder  engines. 

In  a  simple  three-cylinder  engine  the  three  cylinders  are 
provided  v»ith  three  regulating  valves  of  the  same  area  for 
the  passage  of  steam,  and  these  are  all  operated  b^  one 
and  the  same  gear.    This  arrangement  is  best  from  the  point 


of  view  of  regulation  and  economy  of  steam,  because,  on 
the  one  hand,  each  cylinder  supplies  a  proportionate  part 
of  the  complete  power,  while,  on  the  other  hand,  each 
cylinder  receives  full-pressure  steam  uniformily  throttled  to 
require i  extent. 
28857  GUNN  CASTOR  CO.  LTD.,  and  PIERCY.  Manu- 
facture of  toilet-roll  holders  or  fixtures. 

1905. 

12    BIRKIN  &  HIND.    Reading  machines  used  in  con- 
nection with  the  punching  of  jacquard  cards. 
26    ELKINS.    Lubricating  machines. 

The  reservoir  A  containing  lubricant  is  mounted  in  frame 
B.  The  reservoir  is  supplied  from  pump  C.  The  lubricant 
is  supplied  to  the  machinery  by  means  of  a  plunger  D 


operated  on  one  side  by  a  suitable  fluid  which  pushes  the 
plunger  along,  thus  forcing  the  lubricant  out,  which  is  led 
to  the  machinery. 

37    LEWIS.    Perpetual  planetary  hour  dial  indicating  also 

the  times  of  sunrise  and  sunset. 
50    THIELMANN  &  MEISENBTJRG.    Apparatus  for  mak- 
ing frames  for  mine  cages  and  the  like. 
66    SMITH.    Electric  switches. 
150    WYNNE- JONES.        Fastener.        [Post-dated,  25th 

January,  1905.] 
221    HAMILTON  &  ROBERTSON.    Sewing  machines. 
249    WEISSMANN.    Eye  glasses. 
293    WALKER  &  WALKER.    Ship  logs. 
447    CRANSTON.  Machines  for  roasting  coffee  beans  or  other 
m aterials. 

631    DAVIS.    Device  for  packing  and  (or)  jointing  tubes  or 
pines. 

In  this  joint  a  ferrule  (formed  with  a  comparatively  thin 
split  or  cut  end)  is  used,  the  said  splits  or  cuts  being  more 
or  less  filled  with  a  ductile  metal  or  alloy,  so  that  on  com- 
pressing the  thin  end  of  the  ferrule  upon  the  tube,  the 
ductile  metal  is  compelled  to  assume  the  surrounding  con- 
tour whilst  it  is  still  held  by  the  splits,  thus  making  a 
tight  joint. 

676    JOHN  RUSCOE  &  CO.  LTD.,  and  PASS.    Means  for 
connecting  branch  service  pipes  with  mains. 


79    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Protective  devices  for  fragile  vessels 
containing  mercury  or  other  heavy  liquid. 
This  invention,  especially  illustrated  in  connection  with  a 
mercury  vapour  apparatus,  consists  in  the  use  of  a  per- 
forated diaphragm  in  proximity  to  the  end  wall  of  the 


tubular  chamber  in  order  to  prevent  the  sudden  impact  of 
mercury  against  said  wall.    These  diaphragms  may  be  of 
glass  or  other  vitreous  material,  but  are  preferably  made  of 
metal  stamped  to  the  desired  form. 
523    BRITISH   THOMSON-HOUSTON    CO.    LTD.,  and 
HOLDEN.    Electricity  meters. 
The  invention  consists  in  a  motor  meter,  the  commutator 
A  of  which  is  wholly  immersed  in  mercury  or  (in  another 
modification),  the  motor  B  of  which  is  wholly  immersed 
in  mercury,    with  the  object   to   increase  the  accuracy, 


especially  at  low  loads;  by  that  the  torque  is  increased.  The 
current  is  shunted  through  the  resistance  C,  the  mercury 
bath,  and  by  means  of  the  commutator  through  the  motor 
D,  which  consists  of  a  segmented  tube  connected  to  the 
commutator  and  surrounding  a   magnetic  cylinder. 
820    VALLACK  &  VALLACK.    Coat  or  garment  for  motor- 
ing, travelling,  and  the  like. 
1081    KATZKY.    Cigarette-filling  machines. 
1179    ANTROBUS.    Safety  pins. 

1206    HEDGES.       Device  for  preventing    side-slipping  of 
pneumatic  and  other  tyres. 
The  wheel  is  provided  with  a  suitable  number  of  wedge 
shoes  which  are  independent  of  each  other  and  are  not 
norm  illy  in  contact  with  the  tyre;  they  are  so  arranged 
that  when  the  wheel  slips  laterally  the  tyre  becomes  located 
successively  upon  the  wedge  shoes,  the  undersides  of  which 
are  serrated  or  otherwise  adapted  to  firmly  engage  the  road- 
way and  thereby  arrest  further  lateral  movement. 
1250    SWINHOE.  Overcoat. 
1.331    A  DAMSON.    Letter  copying  oresses. 
1416    HESKETH   &   WILLCOX/   *  Manufacture   of  nitro- 
glycerine, nitrocellulose,  and  like  explosives. 
1475    DE  VERE.  Clogs. 

1508    ZIPSER.    Padding  material  for  clothing,  coverings,  and 
the  like. 

1657    JOLY  &  MILLAR.    Single  rail  and  like  railways  and 
tramways. 
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1671    KELLY  &  BILLINGTON.    Incandescent  fuel  for  gas 

;ind  oil  "gas  fires. 
1678    STITT.    Apparatus  for  watering  roads  or  for  preventing 

the  formation  of  dust  uuon  roads. 
1902    WENDLER.    Revolving  doors. 

1948    HUPFELD.    Apparatus  for  playing  pianos  and  other 

key  instruments. 
1994    WILLIAMS   &  WILLIAMS.    Jackets   and  coats  for 

ladies'  and  gentlemen's  wear. 
2034    METALLSCHLAUCH-FABRIK PFORZHEIM  (VORM. 

HCH.  WITZENM ANN)  G.  m.  b.  H.    Machines  for 

the  manufacture  of  coiled  metallic  tubes  or  pipes. 

[Date  applied  for  under  International  Convention, 

February  1st,  1904.] 
2173    OSBORNE.    Two-wheeled  horse-drawn  road  vehicles. 
2179    ROSS.    Caps  and  the  like  head  coverings. 
2357    RUHLMANN.    Safety  outlet  for  sewage  pipes  and  the 

like. 

2429    ROGERS.    Nail  extractors. 
2441    HUNTER.    Process  for  treating  bone. 
2553    HINTON  &  ANDREWS.    Dust  arrester  for  use  with 
gas  lamps. 

2569    RUCK.    Speed   indicators  for  motor  cars  and  other 
vehicles. 

The  indicator  consist  of  clock-driven  and  car-driven 
indices  mounted  concentrically  with  one  another  and  rotated 
at  velocities  which  are  respectively  constant  and  pro- 
portional to  the  speed  at  which  the  vehicle  is  travelling. 
An  auxiliary  index  is  mounted  concentrically  ■with  said 
indices  and  adapted  to  be  temporarily  engaged  with  the 


car-driven  index  so  as  to  be  caused  to  move  as  one  therewith, 
and  scales  over  which  the  clock-driven  and  auxiliary  indices 
are  respectively  movable,  and  which  are  so  graduated  that 
the  amplitude  of  the  movement  performed  by  the  auxiliary 
index  whilst  the  clock-driven  index  rotates  through  a  pre- 
determined angle  will  represent  the  speed  at  which  the 
vehicle  is  travelling. 

2705    SCHMITZ   &   MULLENDER.       Folding  chairs  con- 
vertible into  beds,  perambulators,  or  mail-carts. 

2765  EDGAR  ALLEN  &  CO.  LTD.,  BLAND,  &  ROBINSON. 
Automatic  points  for  tramways  or  railways. 
The  tongue  of  the  left-hand  point  is  made  cliorter  than 
the  tongue  of  the  right-hand  point,  and  the  width  of  the 
longer  tongue  (is  increased  so)  that  as  soon  as  the  flanges 
of  the  wheels  of  a  car,  when  .coming  off  a  loop,  enter  between 
the  right-hand  tongue,  at  the  heel  end,  and  the  head  of  the 
point,  both  tongues  will,  through  being  connected,  be  moved 
over  to  the  left-hand  sides  of  the  points,  and  owing  to  the 
tongue  of  the  left-hand  point  being  shorter  than  the  tongue 
of  the  right-hand  point,  it  will  be  moved  over  in  advance 
and  held  in  the  required  position  before  the  wheels  of  the 
car   reach  it. 

2830    EVERED  &  CO.  LTD.,  and  GRIFFIN.      Stoves  for 

drying  japanned  goods  and  for  other  drying  purposes. 
2345    CHARLES  WEBB  &    SON  LTD.,  and  MAYBURY. 

Lead-nencil  sharpener. 
2846    CHARLES  WEBB  &  SON  LTD.,  and  MAYBURY. 

Drawing  compasses. 
3104    GREENWOOD.  "Trousers  stretchers. 
3279    THOMPSON  (Wenghoffer).    Local  anaesthetic  for  use  by 

injection  and  methods  of  preparing  the  same. 
3320    CHARLESWORTH  &  CHARLESWORTH.  Pedestal 

bearings  for  axles  of  colliery  corves,  mineral  wagons, 

and  the  like  vehicles. 


2980    WILLS.    Electric  light  maximum  demand  alarm  relay. 
Four  coils  are  mounted  on  a  double  magnet,  the  armature 
of  which  can  be  regulated  by  a  spring  and  the  coils  con- 


nected in  series  or  in  parallel  in  order  to  be  adjusted  to  the 
maximum  current  which  has  not  to  be  passed  over.  In 
case  of  overload  the  electro  magnets  operate  a  bell  circuit. 
3015    SUZUKI.  Furnaces. 

In  furnaces  comprising  a  primary  combustion  chamber, 
a  distilling  chamber  and  a  secondary  combustion  chamber 
are  provided.    The  secondary  combustion  chamber  is  pro- 


vided with  an  air  jacket  whereby  the  combined  products 
of  combustion,  heated  air,  and  distilled  gases  are  declined 
to  the  second  combustion  chamber  and  re-supplied  with 
heated  air. 

3410    LEWIN.    Spur  gearing  for  motor  road  vehicles  and  the 
like. 

The  spur  pinion  A  is  mounted  on  a  short  shaft,  which  is 
carried  in  a  forked  bracket  formed  with  a  bearing  spindle, 
which  is  revolubly  mounted  in  a  stationary  bearing  provided 
on  the  frame  of  the  vehicle.  The  short  shaft  carrying  the 
spur  pinion  is  arranged  coaxially  with  the  driving  shaft  of 


3517 


3521 


the  engine,  and  the  said  two  shafts  are  flexibly  connected 
together  through  the  medium  of  a  suitable  clutch.  The 
pinion  is  capable  of  a  universal  motion,  whereby  the  spur 
wheels  are  kejot  in  proper  engagement  with  each  other  at 
all  times. 

BOULT  (Gebler).  Manufacture  of  enamelled  vessels  or 
the  like. 

PELLIZZONI.  Fenders  for  tramway  cars  and  the  like. 
[Date  applied  for  under  International  Convention, 
February  20th,  1904.] 
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3587    CHALLIS.    Wire  gauze,  web,  screens,  and  the  like. 
3820    JOHNSON   (Foersterling   &  Philipp).    Treatment  of 
alkali  peroxides  for  use  in  the  obtainment  of  oxygen 
gas. 

MUCH  ELL.    Platforms  used  in  charging  and  discharg- 
ing retorts  in  gas  benches.    [Date  applied  for  under 
International  Convention,  March  7th,  1904.] 
VARNEY.       Transparencies  for  displaying  advertise- 
ments and  the  like. 
SAEGMULLER.  Telescopes. 
ROK.    Self-adjusting  spring  mattress. 
SPENCER.    Railway  or  other  wagons  or  trucks. 
FOURNIER.    Effecting  the  deodorisation  of  rooms  or 
other  places  or  materials  which  have  been  disinfected 
with  formaldehyde  or  the  like. 
LYDALL.    Control  of  the  electro  motors  on  electric 
railway  cars. 

The  current  for  the  motors  is  supplied  by  a  ratio  trans- 
former with  aid  of  a  number  of  switches  combined  with  an 
induction  regulator,  to  which  a  pneumatic  motor,  as  well 
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as  a  barrel  controlling  the  switches,  is  geared.  The  air  to 
the  pneumatic  motor  is  admitted  by  valves  electro-magneti- 
cally  controlled  by  the  master  controller. 

4540  ELEKTRIZITATS-ACT.-GES.  VORM.  W.  LAH- 
MEYER  &  CO.  Means  for  alternatively  driving  from 
a  reciprocating  engine  and  a  rotary  engine.  [Date 
applied  for  under  International  Convention,  March 
4th,  1904.] 

This  device  consists  of  an  arrangement  whereby  the  crank 
of  the  reciprocating  engine,  after  being  disconnted  from  its 
connecting  rod,  can  be  brought  into  engagement  with  the 
eye  of  a  crank  arm  or  the  like  fixed  on  the  shaft  of  the 
rotary  engine,  both  shafts  being  capable  of  being  connected 
together  by  means  of  a  central  projection  on  the  end  of  one 
shaft  entering  a  central  cavity  or  recess  in  the  contiguous 
end  of  the  other  shaft. 

REUSS.    Cycle  wheel  guards. 

CASGRAIN.    Vehicle  jacks.    [Date  applied  for  under 

International  Convention,  March  7th,  1904.] 
VERDIER  &  TEULON.       Discharging  devices  of  gas 
retorts. 

PRESTON.    Machines  for  punching  roofing  and  like 
slates. 

MATTHEWS.       Device  for  automatically  displaying 
advertisements,  pictures,  and  the  like. 
5219    DAVEY.    Steam  turbines. 

As  will  be  seen  in  the  end  sectional  elevation,  a  pipe  or 
jacket  is  placed  around  the  turbine  casing,  arouud  which 
jacket  the  steam  is  allowed  to  whirl  and  gradually  enter 
the  guide  orifices,  leading  to  the  moving  blades.  A  series 
of  impediments  are  placed  in  the  steam  passages  to  effect 
rotation. 

5283    BLAKER  &  BURROWS.    Heel  posts  oi  dock  gates. 
5566    PINK.    Manufacture  of  marmalade. 
5641    FERRIE.    Letter  box. 

5875    LEZGUS.      Water  meters.      [Date  applied  for  under 

International  Convention,  April  19th,  1904.] 
5946    GALLAGHER.    Brake  shoe. 

5965    SINE  &  ROSENTHAL.    Material  for  the  manufacture 

of  rubber  articles.  . 
6200    DEY_&  DEY.    Inking  ribbon  shifting  mechanism  for 

time" recorders  or  similar  apparatus. 
6384    WETTER.    Sewing  machines.    [Date  applied  for  under 

International  Convention,  March  26th,  1904.] 
6777    NATIONAL  CASH  REGISTER  CO.  LTD.  (National 

Cash  Register  Co.).       Indicating  devices  for  cash 

registers. 

6876    LOFFLER  &  WEIDLE.  Filters. 

6923    CHEESMAN  &  PHIPPS.    Apparatus  for  use  in  fining 
beer  in  casks. 

7013    LIVTSCHAK.       Mowing  and  reaping  or  harvesting 
machines. 


7038    MERRICK.       Feed  mechanism  for  sewing  machines. 

[Date  applied  for  under  International  Convention, 

June  25th,  1904.] 
7069    BARKER   (Ferguson  Co.).    Combined  condenser  and 

feed-water  heater. 

A  feed-water  heater  and  condenser  is  described  for  attach- 
ment to  steam  boilers,  comprising  a  casing  divided  into 
three  chambers  by  two  metal  plates,  condensing  means  in 
the  lowest  chamber,  wire  mesh  partitions  or  other  oil- 


separating  devices  in  the  middle  chamber,  an  oil  trap  leading 
out  of  the  same,  and  feed  water  pipes  leading  through  the 
top  chamber  and  into  the  steam  boiler,  and  all  so  arranged 

that  steam  enters  the  middle  chamber  first,  passes  thence  to 
the  top  chamber,  and  lastly  into  the  condensing  chamber. 

7232  COX.  Composition  for  cleansing  and  removating  the 
polished,  varnished,  painted,  or  similarly  treated  sur- 
faces of  wood,  stone,  or  other  materials. 

7325  "YOUNG.    Fire  bars  for  steam  boiler  and  other  furnaces. 

The  object  of  this  invention  is  to  obtain  a  steadily 
increasing  speed  of  the  air  as  it  ascends  between  the  fire 
bars  from  the  ash-pit  below  to  the  fire  above  combined 
with  the  effective  distribution  of  the  air  at  the  surface 
of  the  fire  bars.  This  is  obtained  by  means  of  air 
regulating  bosses  cast  upon  fire  bars  having  tapered  bodies 
with  regularly  distanced  projections  upon  their  top  halves. 

7483  APOSTOLOFF.  Apparatus  for  use  in  extracting  and 
utilising  the  floury  constituent  of  middlings  and 
the  like. 

RUDD.  Lamps,  cooking  stoves,  and  the  like.  [Date 
applied  for  under  International  Convention,  April 
11th,  1904.] 

CORNILLAUX.  Extraction  and  purification  of 
sulphur. 

KLENK  &  FINK.    Metal  boxes  for  beer  bottles  and 
the  like.    [Date  applied  for  under  International 
Convention,   July  16th,  1904.] 
BELL.       Anti-fouling   substances  for  ships  and  the 

application  of  these   anti-fouling  substances. 
SCHULER  &  MAJER.    Typewriter.    [Date  applied  for 
under  International  Convention,  April  15th,  1904.] 
TOYODA.    Weaving  machines. 

OP  FENBACHER.    Metiiod  of  and  means  for  ;,brading 
or  cutting  and  polishing  stones,  glass,  and  the  like 
by  means  of  rotary  grinding  wheels. 
WRIGHT.    Knotters  "or  appliances  for  tying  together 

the  ends  of  yarn    or  thread. 
SHOEMAKER.    Binder  and  leaf.    [Date   applied  for 
under  International  Convention,  April  20th,  1904.] 
BAKER.    Covers  for  pneumatic  tyres. 
FRENCH.    Steam  traps. 

The  steam  trap  consists  of  two  compartments  connected 
together  by  a  contracted  passage.    The  compartments  are 
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separated  by  a  wall  A  dividing  the  inlet  chamber  B,  and 
forming  on  one  side  a  sediment  chamber,  and  on  the  other 
,  a  passage  which  conducts  the  steam  to  the  valve  box  C. 

8478    ELY.    Eye  glass  bridges. 

8528    DAWKINS  (Massey-Harris  Co.   Ltd.).    Connection  of 

the  draught  tongues  with  the  frames  of  cultivators. 
8641    ARANYI.  Trusses. 

8984    BOIILT  (E.  Goldman  &  Co.).  Filters. 

9001    VAN  VRIESLAND.    Incandescent  gas  mantle. 
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3571  HILLIARD.  Systems  of  electric  transmission.  [Date 
applied  for  under  International  Convention,  April 
20th,  1904.] 

In  this  invention  series  transformers  are  inserted  in  the 
line,  both  the  primary  and  secondary  of  these  transformers 
being  shunted  by  automatic  cut-outs  A  and  B,  in  the  circuit 
of   the   secondary    being    inserted  a  tripping  coil  which 


operates  the  circuit  breaker.  When  an  overload  occurs  the 
fuse  A  shunting  the  primary  blows,  causing  the  whole 
current  to  pass  the  primary,  the  current  in  the  secondary 
increases,  the  fuse  B  blows,  and  the  trijaping  coil  actuates 
the  circuit  breaker. 
8782    GOSLING.  Turbine. 

The  radial  flow  turbine  shown  consists  of  two  fixed  discs 
having  a  number  of  radially-disposed  blades  formed  by  a 


series  of  concentric  grooves.       These  discs  work  in  con- 
junction with  two  moving  discs  attached  to  the  shaft,  and 
form  the  moving  element  of  the  turbine. 
8831    STODOLA.     Gas  turbines.      [Date  applied  for  under 
International  Convention,  April  30th,  1904.] 


The  gas  turbine  plant  shown  comprises  an  air  compressor 
A  which  delivers  compressed  air,  by  the  pipe  shown,  to 
the  gas  producer.    The  gas  here  generated  passes  to  the 


turbine  B,  and  after  expending  its  energy  upon  same  down 
to  below  atmospheric  pressure,  the  products  of  combustion 
are  led  to  a  cooling  tank  C,  from  which  they  are  withdrawn 
by  the  pump  D  and  their  pressure  raised  to  that  of  the 
atmosphere  for  final  discharge. 

9257  DE  DION  &  BOUTON.  Means  for  the  electrical 
regulation  of  the  speed  of  internal-combustion 
engines.  [Date  applied  for  under  International  Con- 
vention, December  23rd,  1904.] 

Part  of  the  current  produced  in  the  magneto  for  ignition 
is  used  for  regulating  the  speed  of  the  motor.  This  is 
effected  by  supplying  a  part  of  the  current  to  an  electro- 
magnetic regulator  of  the  kind  in  which  a  soft  iron  core 


enters  a  solenoid  against  the  action  of  a  spring  which  tends 
to  withdraw  the  core  from  the  solenoid.  This  regulator 
acts  directly  on  a  speed-regulating  device,  such  as  an 
arrangement  for  throttling  the  supply  of  the  gas  mixture, 
or  lifting  a  valve,  or  varying  the  point  of  ignition. 

9502    WTTTMANN.    Door  and  window-locking  devices. 

STOFF.    Machines  for  drawing  sugar  for  bon-bons  and 
the  like. 

FEEISE.    Slow  combustion  stoves.    [Date  applied  for 

under  International  Convention,  May  21st,  1904.] 
WOTZEL.    Dress  and  like  fastening  devices. 
DANINGER.    Small  arms. 
DEAN.    Twine  or  string  boxes. 

DEAN.    Device  for  cutting  string,  wire,  and  the  like. 
COOPER.    Means  for  the  prevention  of  downdraught 
in  chimneys  or  flues,  also  applicable  lor  purposes  of 
ventilation. 

WORSSAM.    Apparatus  for  heating  or  boiling  brewers' 

wort  or  the  like. 
PATTISON.    Shuttle  driver  for  weaving. 
KRONHEIM.       Automatic  apparatus  for  delivering 

cigars,  cigarettes,  and  the  like. 
SMITH.    Manufacture  of  films  for  photographic  and 
other  purposes.       [Date  apjslied  for  under  Inter- 
national Convention,  May  18th,  1904.] 
SAUNDERS.    Machines  for  carding,  teasing,  or  opening 
hair,  wool-flocks,  cotton,  and  other  fibrous  material. 
AGAR  (Gee).    Automatic  feeder  applicable  to  thrashing 
machines. 

BOULT   (Mills).    Mechanically-played  musical  instru- 
ments. 

SEEGER.    Apparatus  for  indicating  direction  of  travel 

of  vehicles. 
BEHAL.    Manufacture  of  camphenes. 
SUTCLIFFE.    Means  for  driving  belt  and  band  con- 
veyors. 

In  order  to  prevent  slip  a  second  drum  is  mounted  close 
to  the  driving  drum,  so  that  the  belt  passes  immediately 
on  to  the  former  as  it  leaves  the  latter,  and  so  that  the 
contact  of  the  belt  on  the  driving  drum  is  over  three- 
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fourths  of  the  circumference  of  the  same,  and  the  contact 
of  the  belt  on  the  second  drum  is  over  one-fourth  of  its 
circumference,  the  axles  of  said  drums  being  connected  by 
gearing,  so  as  to  be  driven  at  the  same  circumferential 
speed. 
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10758a    BEHAL.       Manufacture  of   bornyl   acetates.  [Date 
applied  for  under  Patents  Rule  9,  May  23rd,  1905.] 
10769    SAlJKMAN.    Railway    signalling  systems. 
1U779    BORLAND.    Pneumatic  springs. 

1U961  TARDIEU.  Spring  vehicle  wheels,  pulleys,  and  the 
like. 

The  chief  feature  of  this  invention  consist  of  an  arrange- 
ment of  tangential  springs  wound  around  an  inner  rim, 
in  combination  with  fixed  and  movable  rings,  through  which 
pass  guide-spokes,  whereby  the  springs  and  the  outer  and 
inner  rims  are  caused  to  give  elasticity  to  the  wheel. 

10985    DEGENHARDT.    Glass  roofs. 

11063    MENGE.    Driers  for  oils,  paints,  lacquers,  and  the  like. 
11143    BROCKT.    Apparatus  for  sorting  articles  according  to 
weight. 

11316    BAILEY.    Mode  and  means  of  manifolding  or  duplicat- 
ing and  filing  letters  and  the  like. 
11342    SCHEIBEL.    Alarum  lock. 

11352  SMITH.    Fly  or  insect  catcher. 

11353  LUCKOW.    Process  for  regenerating  electric  accumu- 

lators. 

11384  GIRO.  Fastener  or  retainer  for  neckties,  cravats,  and 
the  like. 

11400b  ROBERTSON.  Safety  locking  device  for  preventing 
the  accidental  discharge  of  guns  or  rifles.  [Date 
applied  for  under  Patents  Rule  9,  May  31st,  1905.] 

11530  WEBER-HONEGGER.  Double  lift  open  shed  jacquard 
machines. 

11734    RICHTER.    Closet-seat  guards. 
11786    LYON.    Photographic  plate  holders. 
11792    NEVERS.  Unions. 

12053    THOMAS  &  THOMAS.    Miners'  safety  lamp. 
12059    MOORE  &  LIVENS.    Gas  producers. 
12079    FOX  &  FOX.    Drill  ratchet  braces. 

A  method  of  construction  is  described  wherein  two  or 
more  pawls  are  used  to  increase  the  acting  surface  of  the 
lever  upon  the  drill  spindle.  A  ratchet  wheel  is  formed 
upon  the  drill  spindle,  with  the  teeth  of  which  engage  three 
spring-pressed  pawls  carried  in  the  recessed  head  of  the 
operating  lever  handle. 

12081    FOX  &  FOX.    Drill  ratchet  braces. 

This  invention  consists  in  making  the  screw  spindle 
threaded  only  at  one  end,  and  making  the  feed  nut  (which 
is  usually  threaded  and  one  end  only)  threaded  from  end 
to  end.  The  object  of  this  is  to  get  a  stronger  feed  screw 
without  unduly  adding  to  the  weight. 

12096    MANN  &  NYE.  Buckles. 

12198    FRANKLIN  &  ISAACSON.    Friction  clutches. 

The  two  clutches  are  adapted  to  engage  together 
frictionally  for  driving.  On  the  female  member  a  lever  A 
is  mounted  which  engages  with  teeth  on  the  male  member 


when  moved  outwardly  under  the  action  of  centrifugal 
force.  In  order  to  prevent  shock  when  the  driving  pawl 
engages  with  the  teeth  on  the  male  member  an  india-rubber 
washer  B  is  provided. 

12244    GUZIK.    Bending  and  ujisetting  machines. 

12273  CHENEY.  Photographic  mount.  [Date  applied  for 
under  International  Convention,  June  30th,  1904.] 

12540  CH  AIL  AND  (Carrol).  Cutting  of  cheese  or  the  like 
into  portions  of  definite  weight  or  value. 

12589  LAKE.  Resilient  collars  or  washers  for  use  in  con- 
nection with  beer  engines  and  the  like. 

12637  WYLIE.  Process  of  preserving  butter  and  apparatus 
for  use  in  connection  therewith. 

13080  BAUER.  Mechanism  for  holding  paper  bags  on  a 
balance. 

13247    LIEBERICH.  Filter. 

13254    KAUFMANN.  Scissors. 

13350  LANGER.  Apparatus  for  obtaining  nickel  from  nickel 
carbonyl. 

13421  TURANSKY.  Air  heating  and  cooking  stoves  or 
ranges.  [Date  applied  for  under  International  Con- 
vention, July  12th,  1904.] 

13426    APPLEBY.    Cotton-harvesting  machines. 


12533    BARTHELMESS.  Method  of  and  apparatus  k>r  purify- 
ing blast-furnace  gases,  dust-laden  air,  and  the  like, 
and  for  dissolving  gases  and  other  matter  in  liquids. 
The  gases  to  be  purified  are  first  intimately  mixed  with 
the  washing  liquid  by  means  of  a  centrifugal  device  made 
like  a  disintegrator,  in  which  they  are  thrown  from  the 


interior  to  the  exterior,  and  then,  by  the  increased  pres- 
sure thus  obtained,  they  pass  from  the  exterior  to  the 
interior  of  a  similarly-formed  disintegrator  cage,  whereby 
the  water  is  removed  from  the  gas  at  the  same  time  as  the 
impurities  are  separated  therefrom. 
13545    HARRIS.    Construction  of   fixed  or   portable  shelves 
or  work  boards  for  use  at  potteries,  tile  works,  and 
other  places. 

13608    LIE  YENS  &  JAHN.    Safety  locks  for  application  to 

■  bags,  portmanteaus,  boxes,  trunks,  and  the  like. 
13613    HOBSON.    Silver  alloys. 

13671    MOUCHEL.    Reinforced  concrete  structures. 

13747    FAIRWEATHER  (Healy).    Machine  for  use  in  making 

metal-bound  packages. 
13810    HARRISON    (Pringle).    Marking,  cutting,  mortising, 

and  like  gauges. 
13861    KRONHEIM.    Process  of  preparing  a  substitute  for 

coffee. 

13932  MACAURA.    "  Vibrators  "  for  massage  or  like  treat- 

ments. 

13933  MOTTRAM.    Device  for  placing  driving  and  like  belts 

on  pullies. 

14132    BELL.    Toilet  tidies  and  like  receptacles. 
14196    STERZEL.    Rontgen  tubes.    [Date  applied  for  under 
International    Convention,   July  11th,  1904.] 
A  special  construction  of  Rontgen  tube  is  described,  in 
which  behind  the  anti-cathode   mirror  A  is  arranged  a 


hollow  body  B  into  which  are  projected  the  undesirable 
cathode  rays  from  one  of  the  electrodes  for  the  purpose  of 
their  elimination. 
14317    ELEKTRIZITATS    ACT.-GES.    VORM.    W.  LAH- 
MEYER  &  CO.      Polyphase  commutator  dynamo 
electric  machines.    [Date  applied  for  under  Inter- 
national Convention,  July   11th,  1904.] 


The  object  of  the  invention  is  to  change  the  relative 
position  of  the  stator  and  rotor  fields,  while  the  position 
of  the  brushes  remains  unaltered.  This  is  attained  by 
forming  each  phase  winding  of  two  or  more  parts,  one  of 
the  winding  parts  being  connected  in  series  with  the  other 
winding  part  of  the  following  phase. 

14613    BLACK  &  BLACK.  Windows. 

14767    ELLIS.    Coats  and  like  garments. 
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14249    BALDWIN  &  BALDWIN.    Safety  valves. 

The  dead-weight  safety  valve  is  fitted  for  its  convenient 
manipulation  with  a  compound  lever.  The  hand  lever 
portion  is  made  with  a  right-angled  elbow,   so  that  the 


valve  may  be  retained  in  an  open  position,  as  shown  in 
the  second  of  the  accompanying  figures,  the  first  showing 
the  valve  closed. 
14890    PLANT.    Convertible  feeding  appliances  for  lambs  and 
sheep. 

14968    MACKENZIE  (Remscheider  Eisenhutte  G.  m.  b.  H.). 

Device  for  fixing  broom  handles  and  the  like. 
15203    REDFERN     (Werkstatte     fur    Maschinenbau  vorm. 

Ducommun  &  Muff).    Driving  mechanism  for  motor 

vehicles. 

The  mechanism  comprises  differential  gear  mounted  in 
connection  with  the  usual  divided  axle;  and  the  planet 
wheels  are  mounted  between  two  bevel  wheels  which  are 


rigidly  connected  together  by  means  of  a  sleeve  carrying 
the  planet  wheels,  and  are  driven  from  a  common  shaft 
through  the  medium  of  two  short  spindles  and  bevel 
gearing. 

15347    DOLLMANN.    Manufacture  of  weldless  steel  and  other 
metal  tubes,   and  machinery  or   apparatus   to  be 
employed  in   the  said  manufacture. 
This  drawing  machine  for  metal  tube  has  the  advantage 
of  taking  as  heavy  pass  of  metal  as  in  the  method  when 
the  loose  bar  passes  along  with  the  tube,  and  at  the  same 
time  is  so  arranged  that  as  the  tube  is  drawn  through 
the  die  or  its  equivalent  at  the  finish  of  the  drawing 
operation  it  will  leave  the  mandrel  free,  and  thus  save 
the  costly  operation  of  reeling. 
15528    JONES  (Aseptic  Drinking  Cup  Co.).    Collapsible  drink- 
ing cups. 

15729  OLSSON.  Controlling  mechanism  for  the  valves  of 
pipe  organs  and  the  like.  [Date  applied  for  under 
International  Convention,  August  1st,  1904.] 


15845    OWENS  &   RUDHAM.    Variable  pitch   sprocket  or 
chain  wheels. 

Blocks  B  are  arranged  to  slide  radially  between  the 
teeth  of  the  wheel,  the  necessary  sliding  motion  being 
imparted  to  said  blocks  by  the  rotation  relatively  to  the 


wheel  of  a  ring,  such  as  C,  having  inclined  surfaces  against 
which  the  inner  ends  of  the  blocks  B  bear,  the  blocks  being 
incapable  of  rotating  and  serving  as  bearings  for  the  link 
pins,  rollers,  or  blocks  of  the  chain. 

15908    MANS.       Suspension    springs    for    motor  and  other 
vehicles. 

This  is  an  improvement  on  Patent  No.  3925,  1905,  and 
consists  in  using  one  or  more  coil  springs  arranged  in  a 
closed  tube  and  influenced  through  the  wheel  axle  through 
the  agency  of  a  flexible  connection. 

16316    KORNMANN.    Method  of  colouring  wood. 
16486    DRAKE.       Apparatus  for'  the  manufacture  of  glass 
bottles  and  the  like. 


Complete  Specifications  open  to  Public  Inspection  befoee 
Acceptance,  under  the  Patents  Act,  1901. 

1904. 

22168    ROCHE.    Boilers  for  instantaneous  vaporisation. 
27852    WILCOX.    Briquette-making  machinery. 

1905. 

7509    CROSS.    Boiler  patch  plates. 
8808    KLEPETKO.    Roasting  furnaces.  ' 
13603    SOC.  JULES  JEAN  &  CIE.  &  RAVERAT.    Process  for 

recovering  vapours  of  volatile  solvents. 
14885    DUFOUR.    Novel  perfumery,  soa}},  and  hygienic  pro- 
ducts. 

15502  FARMER  &  TURNER*.-  Combined  automatic  and  non- 
automatic  or  straight  air  brake  apparatus. 

15842    PIGEON.    Tyres  for  vehicle  wheels. 

15998    DEISENHOFER.  Fuse. 

16020    SEARLE.    Fasteners  for  hose  supporters. 

16706    PERROT.    Building  construction. 

16920    ROBINSON.    Knife-grinding  machines. 

16945  CAPT-LECOULTRE.  Apparatus  for  automatbUly 
lighting  and  extinguishing  electric  lamps  of  \  circuit 
at  certain  hours  varying  with  the  seasons. 

17312    BOGNI.    Telegraphic  signalling  systems. 

17364    HEIBEL.    Coffee  urns. 

17383    VOGELSANG.    Purification  or  filtering  of  sewage. 
17560    GADDA  &  CO.  LTD.  Turbines. 

17568  OBERMAIER  &  CIE.  Dyeing,  scouring,  and  other 
treatment  of  textile  materials  by  liquids,  and  in 
apparatus  therefor. 

17623    KATHREINER'S   MALK AFFEE-FABRIKEN  G.  m. 

b.  H.  Process  for  manufacturing  from  grain  or  malt 
a  product  resembling  coffee  in  its  flavour  and  aroma. 

17644    McTERNEN.    Retaining  devices  for  bottle  stoppers. 

17648  METTLER.  Regulating  device  for  the  pipes  conveying 
the  pressure  medium  and  the  liquid  in  rotary  bottle- 
filling  apparatus. 

17695  BERNEL,  DIT  BERNEL-BOURETTE.  Thermometer 
indicating  coming  frost. 

17708    HARTUNG,    Apparatus  for  use  in  gas  analysis. 

17787  HORNSTEIN.  Mechanism  for  preventing  play  or 
slackness  in  the  threads  of  male  and  female  screws. 

17805  AKTIESELSKABET     NYGAARDS  GAVAERKOM- 

PAGNI.  Devices  for  lessening  the  sound  of  dis- 
charge of  small  arms. 

17806  ARFVIDSON.    Lay  figures  and  dress  stands. 
17861    SMITH.    Rotary  shafts. 

17963  NOGUE.  Apparatus  for  the  production  of  hot  air  or 
liquid  under  pressure  for  medical  and  dental  purposes. 
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LAUNCH  OF  H.M.  ARMOURED  CRUISER 
NATAL. 

We  referred  last  week  in  our  "  Naval  Notes "  column 
to  the  launch  of  the  armoured  cruiser  from  the  Naval 
Construction  Works  at  Barrow  on  the  30th  ult.,  and  we 
are  now  enabled,  through  the  courtesy  of  Messrs.  Vickers, 
Sons,  and  Maxim  Limited,  to  give  a  fuller  description  and 
a  photographic  reproduction  of  the  launch. 

The  Natal  is  of  the  Duke  of  Edinburgh  class,  and  is 
480  ft.  long,  with  a  breadth  of  73  ft.  6  in.,  a  draught  of 
water  mean  of  27  ft.,  has  a  displacement  of  13,550  tons, 
and  a  speed  of  22  knots.  She  marks  the  transition  stage 
in  the  evolution  of  almost  a  new  condition  so  far  as  our 
warships  are  concerned,  and  an  analysis  of  her  gun  power 
shows  the  progress  made.  She  mounts,  like  her  three 
consorts — the  Warrior,  Achilles,  and  Cochrane — six  9'2  in. 
and  four  7'5  in.,  as  compared  with  the  six  9'2  in.  and  ten 


foot-tons  of  muzzle  energy  for  each  minute's  fire,  as 
compared  with  829,000  foot-tons  in  the  preceding  ships 
The  important  point,  however,  is  that  the  Natal  may  fire 
per  minute  48  shots,  which  can  be  effective  at  three 
miles  distance,  as  compared  with  24  in  the  case  of  the 
immediately  preceding  ships.  Another  important  improve- 
ment which  Sir  Philip  Watts  has  introduced  in  connection 
with  the  armament  in  the  later  ships  for  our  navy  is  the 
greater  height  of  the  gun  platform  above  the  sea  level ; 
in  the  Natal  and  her  sister  ships  all  the  guns  are  on  the 
upper-deck  level.  In  gun  houses  on  the  forecastle  and 
poop  there  is  located  a  9'2  in.  weapon,  encased  in  a 
barbette  of  6  in.  armour,  decreasing  to  3  in.  at  the  base. 
On  the  four  quarters  of  the  citadel  there  are  similar  9'2  in. 
guns  close  to  the  broadside,  and,  as  the  forecastle  structure 
is  cut  away,  these  guns  fire  in  line  with  the  keel,  and  have 
a  very  considerable  arc  of  fire — 180  deg.  Four  7'5  in. 
guns  are  placed  within  casemates  on  the  upper  deck,  one 
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6  in.  weapons  in  the  immediately  preceding  cruisers  for 
our  navy.  She  belongs  to  the  first  cruiser  class  in  the 
British  Navy,  in  which  the  6  in.  gun  has  been  entirely  dis- 
pensed with ;  and  although  this  has  involved  a  reduction 
in  the  number  of  guns,  the  gain  is  in  the  penetrating 
power  of  each  shot  fired.  The  7'5  in.  gun,  if  con- 
structed of  50  calibres  in  length,  as  is  the  case  with 
those  in  the  Natal,  develops  a  muzzle  energy  of  over  11,500 
foot-tons,  against  6,500  foot-tons  of  the  6  in.  guns,  and,  as 
the  possible  rapidity  of  fire  per  minute  is  nine  shots  for 
the  6  in  gun  to  six  in  the  7'5  in.  weapon,  the  advantage 
from  this  point  of  view  of  the  lighter  weapon  does  not 
compensate  for  its  ineffectiveness  in  power.  The  9'2  in. 
gun,  however,  is  now  accepted,  even  in  preference  to  the 
7'5  in.  piece,  and  here  the  50 ^calibre  weapon  may  develop 
a  muzzle  energy  of  24,000  foot-tons.  Assuming,  therefore, 
favourable  conditions  so  far  as  rapidity  of  fire  is  concerned, 
we  find  that  the  Natal  will  develop  practically  835,000 


on  each  side,  near  to  the  centre  of  the  length  of  the  ship, 
the  protecting  armour  here  also  being  6  in.  in  thickness. 
All  the  guns  are  loaded  and  the  mountings  rotated  by 
hydraulic  power.  The  speed  of  the  Natal  will  be  22  knots, 
and  her  two  sets  of  triple-expansion  four-cylinder  engines 
are  designed  to  develop  together  23,500  indicated  horse 
power,  with  135  revolutions  per  minute.  Steam  will  be 
supplied  from  six  cylindrical  boilers  and  20  Yarrow  water- 
tube  boilers. 

The  Admiralty  chose  the  name  Natal  in  recognition  of 
that  colony's  contribution  of  £35,000,  out  of  a  total  for 
all  the  colonies  of  £431,000,  towards  the  maintenance  of 
the  first  line  of  imperial  defence. 


Contract. — The  Empire  Boiler  Bearings  Company  have 
secured  the  contract  for  supplying  roller  bearing  axle-boxes 
to  the  Bengal  Nagpur  Bailway  Company,  for  use  on  their 
heavy  goods  wagons. 
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STORAGE    BATTERIES    AND  THEIR 
ELECTROLYTE. 

At  a  recent  meeting  of  the  Faraday  Society,  a  paper  was 
submitted  by  R.  W.  Vicarey,  in  which  the  author  gave  a 
resume  of  observations  and  experiments  referring  to  the 
deleterious  effects  of  nitrogen  compounds  (especially 
ammonia)  upon  the  durability,  efficiency,  and  behaviour  of 
storage  batteries.  The  paper  deals  with  the  action  of 
ammonia  and  other  nitrogen  salts,  and  the  salts  of  potas- 
sium, sodium,  aluminium,  magnesium,  and  calcium,  and 
it.  discusses  their  uses  in  the  various  manufacturing  pro- 
cesses. It  also  deals  with  the  waters  and  acids  used  for 
the  electrolytes  of  batteries.  It  would  appear  that 
ammonia  must  be  considered  as  a  dangerous  impurity, 
the  total  absence  of  which,  however,  cannot  be  absolutely 
insisted  upon.  The  presence  of  ammonia  in  the  surround- 
ings or  neighbourhood  of  the  cell  must  be  carefully  guarded 
against,  and  the  percentage  actually  present  in  the  cell 
must  be  kept  as  low  as  possible  by  the  use  of  waters  and 
acids  of  the  purest  quality.  The  author  points  out  that 
above  certain  limits  of  ammonia  little  difference  is  observed 
in  the  behaviour  of  cells,  but  that  below  that  limit  much 
difference  occurs.  Thus,  in  experiments  upon  cells  con- 
taining proportions  of  ammonia  varying  from  10  per  cent 
to  0T  per  cent  (7,010'  to  701  grains  per  gallon),  the  loss 
in  capacity  was  22  to  31  per  cent  immediately  after  the 
addition  of  the  ammonia,  while  cells  containing  less  than 
O'l  per  cent  did  not  drop  in  capacity  immediately,  but 
varied  intermittently  from  10  to  15  per  cent,  finally 
settling  at  the  end  of  eight  months  to  a  permanent  loss 
of  15  to  22  per  cent.  From  the  data  given  it  appears  that 
ammonia  is  very  slow  in  its  action  before  it  makes  any 
appreciable  or  apparent  loss  in  the  capacity  of  the  cells, 
the  average  time  being  about  12  months,  dating  from  the 
initial  charge.  The  effects  of  ammonia  in  its  various 
combinations  appear  principally  in  two  distinct  forms: 
(1)  It  causes  an  excessive  disintegration  or  shedding  of 
active  material  at  the  positive  (Pb02)  plate ;  (2)  it  be- 
comes deposited  upon  the  negative  (spongy)  plate,  and 
finally  closes  up  the  pores  of  the  active  material,  thereby 
causing  a  decrease  in  the  ampere-hour  capacity  or  efficiency 
varying  from  10  to  60  per  cent  in  about  12  months.  The 
use  of  water  taken  from  the  steam  boiler  and  termed 
"  distilled  "  is  mentioned  as  a  dangerous  practice  that  is 
common  in  central  stations. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  28th  October, 
1905  :— 

Belfast. — Second  class  :  R.  Grange. 

Cardiff. — First  class  :  J.  C.  Edmunds,  D.  Gripaios,  H.  P.  Newman, 
A.  E.  Kissock.  Second  class-:  M.  M.  Beekell,  V.  Clarke,  C.  Collins,  E 
A.  Davies,  S.  Davies,  J.  T.  Holden,  H.  E.  Elson,  W.  H.  Richards,  W. 
Secombe,  H.  B.  Smith. 

Glasgow. — First  class  :  W.  C.  Sinclair,  J.  A.  Harrower,  W.  Scott,  J. 
McCallum,  W.  Walker.  Second  class:  J.  McD.  Mackintosh,  D.  Kerr, 
J.  L.  Kemp. 

Leith. — First  class:  J.  Russell,  J.  Chalmers,  D.  Wardlaw,  D.  E. 
Rolland. 

Liverpool. — First  class  :  J.  Rigg.  Second  class  :  R.  P.  Bowden,  B.  J. 
Ryan,  H.  Sparks,  J.  W.  Stevenson,  H.  J.  Tither. 

London. — Second  class  :  H.  M.  Mercer,  J.  Trolley,  P.  R.  Lash,  C.  A. 
R.  Weeks,  J.  Lambie. 

North  Shields. — First  class  :  A.  D.  Lambert,  W.  B.  Briggs,  J.  G. 
Low.  Second  class :  R.  C.  Craik,  W.  Sturge,  J.  Halliday,  C.  R.  Beech, 
W.  V.  Scott. 

Southampton. — First  class :  P.  J.  Whitehouse,  A.  R.  Rowe,  E.  H. 
Swan.    Second  class  :  G.  A.  Madden. 


Messrs.  Robert  Boyle  and  Son,  64,  Holborn  Viaduct, 
London,  E.C.,  send  illustrated  catalogue  describing'  their  well- 
known  system  of  dealing  with  the  ventilation  of  churches  and 
schools  by  natural  means. 


THE  WAKEFIELD   BOILER    FEED  PUMP. 


In  our  notice  of  the  exhibit  of  Messrs.  E.  Green  and  Son 
Limited,  Wakefield,  at  the  Electrical  Exhibition  at 
Olympia,  we  mentioned  a  new  design  of  boiler  feed 
pump  shown,  known  as  the  '  Wakefield "  direct-acting 
pump,  and  we  are  now  enabled  to  give  illustrations  which 
show  in  detail  the  construction  of  this  pump. 

The  chief  novelty  of  the  design  is  in  the  method  of 
distributing  the  steam.  Tin's  is  effected  by  means  of  a 
steam-controlled  piston  valve,  which  is  actuated  without 
the  aid  of  outside  "  tappet  "  motion.    From  figs.  2  and  3  it 


Fio.  1. 

will  be  seen  that  the  valve  works  upon  a  central  nickel-steel 
tube,  which  also  acts  as  the  main  steam  supply  pipe  to 
the  pump.  This  tube  is  fitted  at  the  ends  with  nuts  and 
caps  in  such  a  way  that  steam  can  be  admitted  to  which- 
ever side  of  the  pump  is  most  suitable  for  its  position. 
The  steam  passes  from  the  tube  through  ports  into  the 
valve,  and  from  the  interior  of  the  valve  through  the 
valve  and  cylinder  ports  into  one  or  other  end  of  the 
cylinder,  causing  the  steam  piston  to  make  one  stroke. 
A  channel  groove,  ruin  ing  half  way  round  its  periphery, 
connects  one  end  of  the  valve  chamber  with  the  exhaust 
port  of  the  cylinder,  running  in  belt-like  form  round  its 
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centre.  Now,  in  the  tube  mentioned  above  are  two  pin 
holes,  through  which  live  steam  can  escape  into  the  ends 
of  the  valve  chamber.  From  this  it  will  be  understood 
that,  as  one  end  of  the  valve  chamber  is  connected  with 
the  exhaust  and  the  other  end  is  full  of  live  steam,  the 
valve  is  forced  over  into  its  reversed  position,  and  connects 
the  opposite  end  of  the  cylinder  with  the  steam  supply, 
thus  forcing  the  piston  in  the  opposite  direction  until 
it  arrives  at  the  end  of  its  next  stroke. 

The  steam  piston  is  of  such  a  length  that  when  this 
second  stroke  is  completed  a  second  groove  in  its  periphery, 
which  passes  half  way  round  the  piston  in  an  opposite 
direction  to  the  other  channel,  connects  the  end  of  the 
valve  chamber,  hitherto  filled  with  live  steam,  with  the 


each  of  the  two  end  rings  being  in  two  parts,  thus  giving 
a  more  uniform  tit  and  less  liability  to  leakage  after 
working  any  length  of  time.  The  rings  are  kept  in 
contact  with  the  valve-chamber  walls  by  means  of  springs. 

The  valve  is  also  fitted  internally  with  two  rings,  en- 
circling the  tube  upon  which  it  works,  and  thus  prevents 
the  passage  of  steam  from  the  centre  to  the  outside  of 
the  valve  at  its  ends.  These  rings  are  also  kept  in  con- 
tact with  the  tube  by  means  of  springs.  The  steam  piston 
is  provided  with  two  narrow  cast-iron  rings,  each  in  three 
parts,  and  is  rigidly  attached  to  the  water  piston  by  a 
"Delta"  metal  piston  rod. 

All  the  cylinder  glands  are  of  cast  iron,  fitted  with 
gun-metal  wearing  parts.    The  water  piston  has  four  water 


exhaust  belt,  and  live  steam,  entering  the  valve  chamber 
through  the  other  pin  hole  in  the  "  nickel  tube,"  forces 
the  valve  back  into  its  old  position,  and  so  on  stroke  by 
stroke. 

It  should  be  pointed  out  that  the  steam  valve  can  be 
shifted  over  from  side  to  side  of  its  chamber  when  starting 
the  pump  by  means  of  a  three-way  cock  between  it  and 


PISTON  VALVE. 
Fig.  3. 

the  air  vessel,  which  connects  either  side  of  the  valve 
chamber  with  the  atmosphere,  thus  allowing  the  live  steam 
to  force  the  valve  over  intp  the  required  position.  The 
steam  valve  is  balanced  by  means  of  recesses  cut  at  each 
end,  and  is  fitted  externally  with  four  cast-iron  rings, 
each  of  the  two  centre  rings  being  in  three  parts,  and 


grooves  near  the  ends  and  two  rings  near  the  centre.  The 
suction  and  delivery  valves  are  of  the  double  annular  flat- 
seated  type,  and  made  of  gun  metal.  They  are  so  fitted 
that  the  water  passages  are  in  no  way  throttled,  thus 
allowing  for  a  steady  and  continuous  flow.  These  pumps 
run  with  almost  equal  economy  and  silence  at  the  slowest 
and  quickest  speeds,  and  will  pump  equally  well  when 
running  at  either  12  or  60  double  strokes  per  minute. 

As  will  be  seen  from  fig.  1,  the  pump  is  extremely 
compact,  and  takes  up  very  little  floor  space. 


Comparative  Geowth  of  Navies. — In  a  semi-official  German 
publication  there  is  given  a  comparison  of  the  progress  of 
battleship  tonnage  during  the  past  live  years  in  the  principal 
navies.  Only  armoured  ships  of  over  5,000  tons  displacement, 
and  of  less  than  25  years  of  age,  are  included.  Britain's  fleet 
of  battleships  has  increased  in  numbers  from  37  to  56,  and  in 
tonnage  by  288,400  tons.    Germany  has  gained  seven  ships 

i  and  100,700  tons;  America,  six  ships  and  72,700  tons;  Italy, 
one  ship  and  7,300  tons,  and  Austria,  two  ships  and  17,600 
tons.  France  has  two  fewer  battleships,  but  added  2,800  tons. 
As  regards  cruisers,  we  have  in  five  years  added  20  vessels  and 
225,300  tons,  taking  vessels  of  5,000  tons  and  over,  and  eliminat- 
ing all  ships  over  20  years  old.  France  has  added  13  vessels 
jud  127,000  tons;  Germany,  four  vessels  and  37,700  tons;  Italy, 
two  vessels  and  14,700  tons;  and  Austria,  one  vessel  and  6,200 

i  tons.  The  United  States  remain  at  practically  the  same  figure 
as  five  years  ago.  Japan  and  Russia  are  excluded,  as  the 
war  has  interrupted  regularity  in  ship  construction. 
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BRADFORD   ENGINEERING  SOCIETY. 


The  opening  meeting  of  the  session  1905-6  of  this  society  was 
held  on  October  2nd  at  the  City  of  Bradford  Technical  College. 
The  lion,  secretaries  reported  that  the  summer  session  had 
been  very  successful,  eleven  visits  to  engineering  works,  etc., 
being  paid. 

The  syllabus  for  the  new  session  is  a  strong  one,  both  in 
respect  to  the  lectures  and  variety  of  subjects.  Notices 
announcing  them  will  appear  in  this  journal  in  due  course. 

The  opening  address  was  delivered  by  Mr.  A.  D.  Ellis, 
M.I.Mech.E.,  vice-president  of  the  society,  who  dealt  with  the 
history  of  the  iron  trade  in  Britain,  the  following  being  a 
summary  of  Mr.  Ellis's  remarks: 

'  The  counties  of  Kent  and  Sussex  were  in  the  time  of 
Henry  III.  the  seats  of  iron  maimfacture  in  England,  the 
ore  being  found  in  the  sandstone  formation  of  the  Cretaceous 
period,  and  smelted  with  wood  and  charcoal  derived  from  the 
Wealden  Forest,  and  many  of  the  forge  pools  are  still  to  be 
found  in  the  old-world  villages  in  these  counties.  The  process 
that  was  carried  on  was  one  something  similar  to  that  now 
carried  on  in  Africa,  China,  and  India  by  the  less  civilised 
natives  of  those  countries,  consisting  of  a  bloomery  fire,  where 
the  ore  was  heated  in  the  pressure  of  charcoal  under  a  moderate 
blast  from  bellows,  and  extracted  in  a  malleable  state  without 
going  through  a  process  of  fusion. 

Kent  and  Sussex  continued  to  produce  iron  during  the  17th 
and  18th  centuries,  an  interesting  memorial  of  the  manufac- 
ture still  remaining  with  us  in  the  cast  railings  encircling 
St.  Paul's  Cathedral;  even  so  late  as  1724  the  trade  is  spoken 
of  as  the  chief  interest  in  the  country.  In  1610  there  were 
140  hammers  and  furnaces  for  iron  in  Sussex,  whilst  the  last 
furnace  at  Ashburnham,  near  Battle,  was  working  up  to  so 
recent  a  date  as  1825  or  1828.  The  consumption  of  wood  in  the 
manufacture  of  iron  was,  however,  causing  some  anxiety,  and 
the  insufficient  supply  of  charcoal  was  the  primary  cause  of 
fcha  decay  of  the  Sussex  industry. 

In  1621  the  first  patent  for  the  use  of  sea  coal  in  furnaces 
was  taken  out  by  Dud.  Dudley,  in  Dudley. 

The  introduction  of  blowing  cylinders  in  lieu  of  bellows 
appears  to  have  dated  from  about  the  middle  of  the  15th  century, 
when  that  distinguished  engineer,  Smeaton,  erected  one  at 
Carron  ironworks.  The  first  patent  in  1763  of  Henry  Cort,  of 
Gosport,  was  the  mother  patent  of  all  rolling  mills,  and  pro- 
tected a  "  peculiar  method  and  process  of  preparing,  welding, 
and  working  various  sorts  of  iron,  and  of  reducing  the  same 
into  uses  by  machinery,  and  a  furnace  and  other  appiaratus 
adapted  to  the  same  purpose."  Methods  of  faggoting  bars 
for  various  uses  are  described,  the  hammer  and  anvil  being 
employed,  and  heating  in  a  reverberatory  furnace  instead  of 
a  furnace  with  blast.  He  describes  the  power  of  rolling 
faggots  whereby  all  the  earthy  particles  are  squeezed  out,  the 
improvements  in  quality  consequent  on  rolling,  and  how  the 
shape  ^ind  dimensions  of  bar  iron  can  be  altered  by  turning 
the  rolls  with  collars  and  grooves,  suitable  for  giving  the 
required  shape  of  the  heated  iron. 

Cort  had,  however,  created  a  sort  of  insatiable  Frankenstein, 
who  required  to  be  fed,  and,  valuable  as  the  invention  was, 
it  was  hampered  by  the  lack  of  sufficient  quantities  of  material 
to  be  treated  economically  by  the  rolling  mill.  This  was 
provided  by  his  second  patent  of  1784,  which  describes  a 
reverberatory  furnace  heated  by  coal,  and  having  a  concave 
bottom,  into  which  the  metal  was  run  from  the  smelting 
furnace.  He  then  describes  how,  by  a  process  of  puddling, 
the  cast  metal  could  be  rendered  malleable  by  exposure  to 
the  air;  the  stirring  of  the  metal  until  ebullition  ceases,  the 
formation  of  blooms,  and  their  subsequent  hammering  and 
rolling  in  his  mill. 

The  number  of  forges  producing  iron  in  England  about  the 
year  1725  were  in  128  establishments,  producing  only  12,190 
tons  of  iron  per  annum.  Thirteen  of  the  forges  were  situate 
in  Sussex  and  Kent,  and  with  few  exceptions  of  forges  which 
have  dropped  out  of  existence,  it  is  interesting  to  note  that 
the  foundations  of  many  present  works  were  already  laid  in 
Yorkshire,  Nottinghamshire,  and  Monmouthshire,  where  the 
largest  forge,  named  Messrs.  Hanbury's,  at  Pontpool,  pro- 
duced 600  tons  per  annum.  The  price  of  iron  appears  to  have 
been  about  £8  per  ton  for  Swedish  and  Kussian  iron,  but 
English  cost  somewhere  near  £15  or  ,£16  per  ton. 

In  1740  we  begin  to  see  some  small  improvement;  the  number 
of  furnaces  fell,  indeed,  from  128  to  59,  but  it  is  not  clear 
whether  the  latter  figure  does  not  refer  to  blast  furnaces  only, 
and  the  output  of  iron  was  17,350  tons  per  annum. 

The  introduction  of  coke  in  substitution  of  charcoal  now 
began  to  alter  matters,  so  that  in  1788  we  find  English  furnaces 
producing  61,300  tons  of  iron,  of  which  four-fifths  were  coke 
iron,  whilst  the  production  of  furnace  per  annum  was  nearly 
trebled  in  the  coke-Iircd  furnace.  In  the  same  year,  in  Scot- 
land, 7,000  tons  of  iron  were  produced,  75  per  cent  of  it  being 


coke  iron,  so  the  total  product  for  Great  Britain  in  1788  was 
68,300  tons. 

In  1703  statistics  were  taken  with  the  intention  of  taxing 
coal,  which  naturally  raised  considerable  opposition.  The 
following  figures  were  obtained:  England,  108,793  tons; 
Scotland,  16,086  tons;  total  per  annum,  124,879;  or  an  average 
per  furnace  of  1,032  tons  per  annum,  or  an  increase  of  232 
tons  per  furnace  per  annum. 

Blowing  engines,  erederl  early  in  the  19th  century,  I  think 
dated  1812,  were  to  my  knowledge  running  only  a  few  years 
years  ago;  nor  were  they  toys,  having  air  cylinders  12  in. 
diameter  by  12  in.  stroke,  and  delivering  air  at  3±  lb.  pressure, 
erected  at  Dowlais,  Tredegar,  and  elsewhere  in  South  Wales. 
And  so  in  these  large  engines  you  have  some  measure  of  the 
progress  in  iron-making  that  we  owe  to  the  genius  of  James 
Watt,  and  the  assistance  he  received  from  his  partner  Boulton. 

Turning  to  figures,  wo  find  the  production  of  pig  iron  in 
England  and  Scotland,  which  was  about  125,000  tons  in  1796, 
had  increased  to  400,000  tons  in  1820,  and  to  690,500  tons  in 
1827,  the  most  notable  increases  in  both  years  being  in  South 
Wal'Ss  and  Staffordshire,  the  two  districts  producing  between 
them  nearly  500,000  tons  of  the  total;  whilst  the  weekly  make 
oi  the  blast  furnace  had  increased  from  15£  tons  in  1788  to  35 
tons  in  1828.  Tlie  price  of  iron  seems  to  have  been  extremely 
variable,  and  Sir  Lowthiau  Bell,  from  whom  I  take  these 
figures,  is  unable  to  a-ssign  the  reason,  but  the  average  prices 
varied  from  .£5  13s.  to  ,£8  5s.  a  ton. 

In  1828,  however,  an  event  happened  which  again  marks  an 
eia  fraught  with  the  greatest  importance  to  the  iron  trade 
in  the  invention  of  the  use  of  hot  blast  by  James  B.  Neilson. 
Considerable  doubt  was  at  first  thrown  on  the  value  of  this 
invention.  Questions  were  raised  as  to  the  quality  of  the  iron 
ensuing,  and  so  forth,  but  the  following  figures,  taken  at 
Neilsou's  works,  will  prove  the  evonomy  resulting:  In  1829,  at 
the  Clyde  ironworks,  with  cold  blast,  the  consumption  was 
7  tons  13  cwt.  of  ooal  to  the  ton  of  pigs;  in  1831,  with  blast 
at  450  deg.,  4  tons  18  cwt.;  and  in  1833,  with  blast  at  612  deg., 
the  consumption  was  2  tons  19  cwt.,  which  amount,  representing 
about  36  cwt.  of  coke,  has  now  been  reduced  to  approximately 
20  cwt.  of  coke  in  furnaces  working  with  blast  at  1,500  deg. 
Fah.  You  will  therefore  agree  with  Sir  Lowthian  Bell,  in 
describing  this  invention  of  such  universal  value,  as  to  con- 
stitute undoubtedly  one  of  the  most  marked  epochs  in  the 
advancement  of  the  iron  trade. 

In  1856  two  events  happened  which  again  brought  about  a 
revolution  in  the  iron  trade,  but  which,  in  consequence  of  the 
demand  for  something  more  durable  and  stronger  than  iron, 
and  more  economical  in  the  consumption  of  fuel,  were  but  the 
children  of  old  mother  necessity. 

Of  these  two  events,  one  was  the  reading  of  Henry  Bessemer's 
paper  to  the  British  Association,  at  Cheltenham,  "  On  the 
Manufacture  of  Iron  and  Steel  without  Fuel,"  and  the  second 
the  granting  of  letters  patent  for  the  construction  of  regenera- 
tive heating  furnaces  and  gas  producers,  with  which,  although 
actually  the  invention  of  his  brother  Frederick,  the  name  of 
William  Siemens  is,  by  his  subsequent  work,  inseparably 
connected. 

The  Bessemer  and  Siemens  processes  have  in  the  past  fifty 
years  changed  the  face  of  the  world;  so  much  so  that  it  is 
difficult  to  imagine  where  we  should  stand  without  them.  The 
production  of  masses  of  steel  necessary  for  ships,  engines, 
structural  steel,  stronger  and  more  durable  rolling  stock,  the 
size,  speed,  and  safety  of  our  ships  and  ordnance,  have  been 
the  outcome  of  these  two  great  inventors. 

TRIALS  OF  500  B.H.P.  DIESEL  OIL  ENGINE.* 

( Concluded  from  page  558. J 

Line  14. — To  weigh  the  oil  used,  a  small  tank  fitted  with  a 
cock  near  the  bottom,  was  placed  on  a  weighing  machine.  The 
tank  was  first  partly  filled  with  oil  from  a  tap  in  the  oil  main 
above  it.  It  was  then  accurately  balanced  by  weights  in  the  scale 
pan.  A  single  weight  2  kilos  was  then  added  to  the  weights  in  the 
scale  pan,  and  oil  run  into  the  tank  till  the  lever  of  the  machine 
floated.  The  2-kilo  weight  was  then  taken  out  of  the  scale  pan 
and  the  cock  at  the  bottom  opened  to  allow  the  oil  to  run  into 
a  second  tank,  which  fed  the  engine  until  the  lever  again  floated. 
The  surface  in  the  feed  tank  at  the  beginning  of  each  trial  was 
marked  by  its  contact  with  a  sharp-pointed  gauge,  and  was 
brought  to  the  same  level  before  a  fresh  supply  was  run  in  from 
the  weighing  tank.  Except  at  the  preliminary  trial  on  the 
13th,  when  there  was  some  trouble  with  one  of  the  pipe  con- 
nections which  required  the  writer's  attention,  the  times  when 
the  surface  of  the  oil  in  the  measuring  tank  touched  the 
point  of  the  gauge  were  accurately  taken,  so  that  the  rates  of 
consumption  might  be  recorded.  These  are  plotted  out  in  figs. 
1,  2,  and  3,  except  the  preliminary  trial.    The  leverage  of  the 

*  Aliatracted  from  the  Chiif  Engineer's  Report  for  1904  of  the  British  Engine 
Boiler,  and  Electrical  Company  Limited. 
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machine  (1  to  10)  and  the  2-kilo  weight  used  for  weighing  20 
kilos  of  oil  were  tested  with  new  accurate  weights,  and  were 
found  to  be  practically  correct,  2  kilos  in  the  scale  pan  balancing 
2,006  grammes  on  the  machine.  The  writer  has  described  the 
method  of  weighing  the  oil  at  length  to  remove  any  doubts 
about  its  accuracy  which  might  be  raised  by  the  figures  in  the 
heat  account  of  Trial  III. 

Lines  17-19. — The  mean  effective  piessures  were  calculated 
from  indicator  diagrams  taken  at  intervals  of  15  minutes.  The 
indicators  used  were  on  cylinders  Nos.  54  and  55,  two  Crosby's, 
and  on  cylinder  No.  56,  an  Elliott  simplex.  The  cords  con- 
necting the  indicator  to  the  motion  were  only  about  2  ft.  long. 
The  mean  pressures  in  the  different  cylinders  differed  considerably. 

Line  21. — The  output  of  the  dynamo  was  measured  by  an 
ammeter  aud  voltmeter  belonging  to  Messrs.  Carels,  which  had 
been  calibrated  before  the  trial.  The  readings  of  both  instru- 
ments were,  moreover,  checked  throughout  by  a  Weston  set  in 


by  the  coefficient  of  efficiency  given  by  the  makers  for  that  load. 
As  already  explained,  it  includes  the  power  absorbed  by  the 
motor  and  air  compressor,  and  is  therefore  higher  than  it  would 
have  been  had  the  air  compressor  been  driven  by  levers  and 
links  from  one  of  the  piston-rod  crossheads,  or  by  an  ecentric 
or  crank  from  the  engine  crank  shaft,  as  t.nder  ordinary  circum- 
stances it  would  be. 

Lines  22  and  23. — From  the  preceding  paragraph  it  will  be 
understood  that  the  horse  power  absorbed  by  the  engine  itself 
is  less  and  the  mechanical  efficiency  greater  than  if  the  air  com- 
pressor had  been  driven  directly  by  the  engine. 

Line  26. — The  variation  in  the  rate  of  consumption  of  oil  per 
indicated  horse  power  hour  with  change  of  load  is  shown  by 
fig.  4. 

Lines  27  and  28  give  the  kilowatts  supplied  to  the  motor  which 
drove  the  air  compressors  and  the  horse  power  given  out  by  it. 
Line  29. — The  figure  36  horse  power  in  the  first  column  was 


HEAT  OIL  ACCOUNTS 
For  whole  time  per  lib.  oil  and  per  I.H.P.  per  minute. 


To  Calorific  value  of  1  lb.  oil   

By  Heat  equivalent  of  work  done  

„  Heat  carried  off  in  jacket  water  

,,  Heat  carried  off  in  exhaust  gasea   

„  Radiation  and  error  

To  Calorific  value  of  oil  used  per  I.H.P.  per  minute 

By  Heat  equivalent  of  work  done   i  

„  Heat  carried  off  in  jacket  water  

,,  Heat  carried  off  in  exhaust  gases  

,,  Radiation  and  error  


Trial  I. 


B.T.U. 


20,050 


7,944 
4,070 
7,030 
1,006 


20,050 
107 


42-4 
217 

37-5 
5-4 


107  0 


Per  cent. 


100 


Trial  II. 


B.T.U. 


Per  cent. 


20,050 


39-6 
20  3 
35-1 
5-0 


100-0 
100 


7,794 
4,110 

6,056 
2,090 


20,050 
109 


39-6 
20  3 
35  1 
50 


100-0 


42-4 
22-3 
32-9 
114 


109  0 


100 


Trial  III. 


B.T.U. 


20,050 


38-9 
20-5 
30  2 
10-4 


5,300 
7,200 
1,438 


ioo-o 

100 


3S-9 
20  5 
30-2 
10-4 


20,050 

94-5 

42-4 
25-0 
33-9 
-6-8 


Per  cent. 


100 


100-0 


94-5 


100-0 
100 


44-9 

26-4 
359 
-7-2 


Trial  IV. 


B.T.U. 


20,050 


9,078 
6,570 

|  4,402 


20,050 
93-6 


42-4 
30-6 


100-0 


93-i 


Per  cent. 


45-3 
32-8 

21-9 


ioo-o 

100 


45  3 
32-8 

21-9 


ioo-o 


HEAT  ACCOUNTS 

For  Trials  I.,  II.,  and  III.,  per  lib.  of  oil,  after  temperature  conditions  had  become  nearly  constant. 


Trial  I. 

Trial  II. 

Trial  III. 

B.T.U. 

Per  cent. 

B.T.U. 

Per  cent. 

B  T.U. 

Per  cent. 

20,050 

100 

20,050 

100 

20,050 

100 

7,886 

39-3 

7,893 

39-4 

8,949 

44-7 

4,440 

22-1 

4,353 

21-8 

4,790 

23-9 

7,090 

35-4 

6,100 

30-4 

6,950 

34-6 

634 

3-2 

1,704 

.'.  8-4 

-639 

-3  2 

20,050 

ioo-o 

20,050 

ioo-o 

20,050 

ioo-o 

the  circuit,  which  was  itself  checked  at  the  Manchester  Technical 
School  before  and  after  the  trials. 

To  afford  some  check  upon  the  dynamo  efficiencies  given  by 
the  makers,  the  C2  R  losses  in  the  armature  and  magnet  coils  and 
in  the  shunt  regulator  were  measured.  With  the  full  load  of 
350  kilowatts  these  were  as  follow:  — 

C2  K  loss  in  armature  brushes,  etc    8  9  kw. 

,,     shunt  coil    3'0  „ 

,,        „     shunt  regulator  resistance   2'5  „ 

Total    14  4  „ 

Assuming  the  iron  losses  and  friction  (which  could  not  be 

measured)  to  be  equal  to  the  above,  the  total  losses  would 

amount  to  about  28  8  kw.,  giving  an  efficiency  of  92  4,  as  against 

93'5  claimed  by  the  makers. 

Line  22. — The  brake  horse  power  given  in  this  line  is  at  each 

load  the  measured  output  of  the  dynamo  in  horse  power  divided 


arrived  at  by  indicating  the  cylinders  of  one  of  the  air  com- 
pressors when  compressing  to  about  60  atmospheres,  and  assum- 
ing that  diagrams  from  the  cylinders  of  the  other  compressor 
would  have  been  of  the  same  areas.  The  difference  of  8'8  horse 
power  between  this  figure  and  the  figure  44'8  in  the  first  column 
of  line  25  represents  the  power  absorbed  by  the  driving  belt 
and  the  mechanism  of  the  comriressors. 

The  figures  in  columns  2,  3,  and  4  of  line  29  are  put  down 
on  the  assumption  that  the  frictional  loss  of  8  8  horse  power  was 
constant  at  all  loads. 

Line  31. — If  the  compressors  had  been  driven  by  the  engine, 
the  power  absorbed  would  probably  have  been  less  than  indicated 
by  the  figures  in  line  28  and  more  than  shown  in  line  29.  Assum- 
ing that  it  would  have  been  half  way  between  the  two, 

Lines  31  and  32  show  approximately  what  the  brake  horse 
power  and  mechauical  efficiencies  of  the  engine  would  have 
been  had  the  compressor  formed  part  of  the  engine;  and 
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Line  33  gives  approximately  the  probable  oil  consumption 
per  brake  horse  power  hour  with  this  arrangement,  and  its 
variation  with  change  of  load  is  shown  by  fig.  5. 

Observations  on  the  Heat  Accounts  aku  Diagrams. 
The  high  percentage  of  heat  unaccounted  for  on  the  second 
trial  may  be  due  to  imperfect  combustion,  especially  during  the 
earlier  part  of  the  trial,  when  for  a  short  time  there  was  a 
little  smoke  from  No.  56  cylinder,  and  the  excess  of  heat 
accounted  for  on  the  third  trial  is  most  likely  due  to  over- 
ostimation  of  the  weight  of  the  exhaust  gases.  This  weight 
varies  inveisely  as  the  percentage  of  CO,  in  the  gases,  and 
any  leakage  of  air  into  the  gas  sample  reduces  this  percentage, 
and  consequently  unduly  increases  the  calculated  weight  of  the 
gases. 

A  glance  at  the  diagrams,  figs.  1,  2,  and  3,  shows  that  the 
conditions  during  the  first  three  trials  were  not  constant. 

During  the  two  full-load  trials  the  temperature  of  the  exhaust 
and  of  the  discharge  from  the  jackets  continued  to  rise  for  some 
time  after  comencement  of  each  trial,  while  during  the  half- 
load  trial  both  temperatures  fell.  The  inference  is  that  during 
the  earlier  parts  of  the  two  first  trials  the  temperature  of  the 
cylinder  walls  and  pistons  was  increasing  by  absorption  of 
heat  from  the  gases,  and  during  the  third  was  falling  by  impart- 
ing heat  to  the  gases.  To  show  the  effect  of  these  exchanges  of 
heat,  heat  accounts  have  been  calculated  for  the  periods  during 
which  the  temperature  conditions  were  fairly  constant,  neglect- 
ing the  measurements  to  the  left  of  the  vertical  dotted  lines 
on  the  diagrams.  As  will  be  seen  by  these  accounts,  or  by  direct 
calculation  from  the  diagrams  themselves,  the  effect  upon  the 
oil  consumptions  and  thermal  efficiencies  was  practically  negli- 
gible. 

It  was  intended  to  have  run  the  engine  for  some  time  previous 
to  each  trial  under  trial  conditions.    The  writer's  instructions 

r-44>  , 


Fig.  4  Fig.  5. 

were  that  it  should  be  started  with  full  load  at  6  a.m.  on  the 
13th,  so  that  it  might  be  thoroughly  warmed  in  time  for  a 
preliminary  full-load  trial  in  the  morning  and  a  confirmatory 
full-load  trial  in  the  afternoon.  Owing  to  the  misunderstanding 
above  referred  to,  it  was  not  possible  to  begin  the  preliminary 
trial  till  late  in  the  afternoon,  or  to  continue  for  more  than  two 
hours.  Moreover,  just  before  the  commencement  of  the  trial 
the  engine  was  inadvertently  stopped  for  about  25  minutes 
after  having  run  for  about  an  hour  on  full  load.  The  diagram 
suggests  the  cylinders  had  not  attained  their  normal  full-load 
temperature  when  the  trial  began. 

As  already  explained,  the  line  showing  the  rate  of  oil  con- 
sumption in  this  first  trial  is  only  approximately  correct,  as, 
owing  to  a  little  difficulty  in  running  the  oil  from  the  measuring 
tank  into  the  feed  tank,  it  was  not  possible  always  to  bring  the 
level  in  the  latter  up  to  the  point  gauge  before  running  in  a 
fresh  weighing.    The  oil  rates  on  the  other  diagrams  are  correct. 

The  rise  in  temperature  of  the  water  from  the-  jackets  up  to 


4-45  p.m.  was  due  to  an  insufficient  supply.  The  supply  was 
thi'ii  increased. 

The  sudden  rise  in  the  temperature  of  the  exhaust  at  5-40  is 

unaccountable. 

On  the  14th,  the  engine  ran  with  full  load  from  6  a.m.  till 
breakfast  time,  and  then  with  about  half  load  till  just  before 
the  beginning  of  the  trial.  It  attained  its  normal  temperature 
soon  after  the  trial  began.  The  speed  was  increased  soon  after 
starting  to  stop  the  smoke  from  No.  56  cylinder. 

As  it  was  intended  to  make  a  half-load  and  no-load  trial,  and 
also  to  examine  the  valves  and  piston  of  one  of  the  cylinders, 
the  half-load  trial  was  begun  almost  immediately  the  full- load 
trial  was  finished.  The  diagram  (fig.  2)  shows  the  effect  of  the 
hot  cylinders  on  the  temperatures  of  the  exhaust  and  jacket 
watei'. 

The  last,  or  no-load  trial,  was  not  started  till  half  an  hour 
after  the  end  of  the  half-load  trial.  No  gas  analysis  was  taken 
during  this  trial. 

The  engine  worked  well  during  the  trials,  except  that  there 
was  a  little  smoke  with  the  full  load.  The.  smoke  came  from 
No.  56  cylinder,  which,  as  may  be  seen  from  line  17  of  the  table, 
was  doing  more  than  its  fair  share  of  the  work. 

The  distribution  of  the  oil  in  equal  quantities  to  the  cylinders 
of  i\  multiple-cylinder  engine  presents  difficulties  which  have  not 
yet  been  overcome. 

After  the  full-load  trial  on  the  14th  the  whole  of  the  load 
was  suddenly  thrown  off.  The  speed  increased  from  153 
revolutions  per  minute  to  164  revolutions  per  minute,  and 
settled  to  157  revolutions  per  minute. 


THE  GAUGING  OF  STREAMS  BY  CHEMICAL 
MEANS.* 

Charles  Edmond  Stromeyer,  M.Inst.C.E. 

Previously  to  the  year  1896  the  author  carried  out  various 
trials  of  marine  engines  and  boilers,  in  which  he  measured  the 
feed  water  and  the  circulating  water  by  chemical  means.  The 
results  of  these  trials  were  published  in  the  Transactions  of 
the  Institution  of  Naval  Architects.1  Recently,  in  view  of  the 
growing  necessity  for  engineers  to  be  able  to  determine  rapidly 
and  accurately  the  volumes  of  water  discharged  by  small  ana 
large  streams,  he  carried  out  several  experiments  on  a  much 
larger  scale,  in  which  the  chemical  method  was  compared  with 
the  rod  float,  weir,  and  Venturi  methods. 


Fig.  1. 


In  gauging  by  the  chemical  method,  a  fairly  concentrated 
solution  of  some  chemical  for  which  very  sensitive  reagents  arc 
known  is  discharged,  at  a  uniform  and  accurately-known  rate, 
into  the  stream  under  observation,  and  analyses  are  made  of 

*  Abstract  of  paper  presented  to  the  Institution  of  Civil  Engineers,  and  printed 
by  permission  of  the  author. 
1  1896,  vol.  xxxvii.,  p."  226. 
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the  water  of  the  stream  before  and  after  the  addition  of  the 
chemical.  The  ratio  of  the  percentage  of  chemical  in  the  con- 
centrated solution  to  the  percentage  added  to  the  water  is 
obviously  the  same  as  the  ratio  of  the  volume  of  flow  of  the  water 
persecond  to  the  volum.-  of  flow  of  the  solution  per  second.  Various 
salts  can  be  used ;  in  general,  acids  or  alkalies  would  be 
employed  with  brackish  or  sea  water,  and  chlorides  with  hard 
water.  Sodium  thio-sulphate,  although  used  by  Mr.  F.  van 
Iterson  at  La  Haye,1  is  affected  by  the  oxygen  in  the  water, 
and  appears  to  be  useful  only  for  the  purpose  of  gauging  streams 
of  sewage. 

When  gravimetric  analysis  is  to  be  adopted,  the  water 
samples,  having  to  be  reduced  by  evaporation,  may  be  made  as 
large  as  the  appliances  of  the  chemist  will  allow.  One  litre 
will  be  found  to  be  a  convenient  volume,  but  if  the  dilution 
is  ctrried  lo  excess  .5  litres  or  more  may  be  required.  An  ordinary 
chemical  balance  will  turn  with  '/l0  milligram,  and  a  very 
sensitive  balance  will  turn  with  '/ioo  milligram;  if,  therefore, 
when  using  such  a  balance,  an  accuracy  of  one  per  cent  is  aimed 
at,  the  quantity  of  precipitate  obtained  by  the  addition  of  the 
reagent  to  the  sample  of  river  water  will  have  to  be  at  least 
1  milligram.  It  follows  that  if  the  size  of  the  water  sample 
has  been  fixed,  the  maximum  dilution  permissible  for  the  degree 
of  accuracy  required  is  also  determined,  cognisance  being  taken 
of  the  fact  that  the  precipitate  obtained  is  heavier  than  the 
chemicals  originally  added  to  the  solution.  Information  on 
this  point  is  given  in  Table  I.  It  will  be  seen  from  this  table 
that  if  brine  is  to  be  used,  at  least  1313  litre  will  have  to  be 
added  to  every  million  litres  of  water;  one  litre  of  water  will 
then  contain  the  salt  from  1313  cubic,  millimetre  of  brine.  This 
is  1313  x  0  312  =  0-41  milligram,  and  with  nitrate  of  silver  will 
give  a  precipitate  weighing  1  milligram,  the  quantity  required. 

Table  I. 


Name  and  chemical 
symbol. 


Chloride  of  calcium,  CaCl^ 

Chloride    of  magnesium 
MSC1, 

Chloride  of  sodium . .  .NaCl 

Chloride  of  tin  (stannous) 

SnCl., 

Chloride  of  tin  (stannic") 
SnCl4 

Chloride  of  zinc  ZnCl.. 

Iodide  of  calcium  Cal, 

Iodide     of  magnesium 
Mfrlj 

Iodide  of  sodium   Nal 

Iodide  of  zinc  Znl2 

Sodium  thio-sulphate 
N»2S,03 

Sulphuric  acid   H2S04 

Caustic  soda   NaOH 

Carbonate  of  soda,  Na2C03 

Bicarbonate      of  soda 
NaHCO. 


~  0 

■S .2  >> 
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-  —  :_" 

—  o-g 

O  a  £ 
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1  © 


ff  a 

<Z  a  * 
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Kilo.  1 
0-470  I 
0-467 

0-  312 

1-  205 
1  -403 
104J 
1146 
1-14(1 
1-286 
1-768 
0  413 
1-838 
1-223 
0-444 

o-osi 


Cubic 
mm. 

0  805 

0-  708 

1-  313 
0  549 
0-247 
0  454 
0-547 
0  534 
0-483 

0-  384 

1-  633 
0-212 
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Remarks. 


8"S» 

a  s-sJT 

a  a:  5 - 


1  in 
21,490 

24,360 

12,160 

:il,500 

70,560 

38,080 

39,6(0 

40.JOO 

43.6CO 

56,000 

13,200 

132,300 

213,500 

29,500 

6,250 


Reliable  ;    smaller  bulk 

than  brine. 
Reliable. 

Reliable  and  cheap. 

Unsuitable    for  natural 

waters. 
Unsuitable    for  natural 

waterp. 
Unsuitable    for  natural 

waters. 
Reliable  and  expensive. 

Reliable  and  expensive. 

Reliable  and  expensive. 

Unsuitable    for  natural 

watei  s. 
Useless   in    presence  of 

oxygen. 
Dangerous    to  handle. 

Reliable. 
Dangerous     In  handle. 

Reliable. 


Reliable,  but  bulky. 


In  order  to  give  an  idea  of  the  possibilities  of  the  chemical 
method,  it  will  be  assumed  that  it  is  intended  to  determine,  with 
an  exactitude  within  one  per  cent,  the  maximum  volume  of 
water  flowing  in  the  river  Nile  wlien  in  flood,  previous  deter- 
minationsJ  having  made  it  8,400  cubic  metres,  or  84  million 
litres  per  second.  The  method  adopted  would  doubtless  be  to 
place  a  row  of,  say,  eight  boats  across  the  river,  if  possible 
above  a  cataract,  and  another  row  of  boats  lower  down.  The 
time  occ  upied  by  the  water  in  flowing  from  one  station  to  the 
other  would  first  be  determined,  and  sampling  would  be  started 
at  the  lower  station  proportionately  later  than  at  the  upper  one. 
Sulphuric  acid  would  be  used  because,  according  to  Table  I.,  it  is 
very  sensitive,  and  each  boat  woulcl  be  provided  with  apparatus  for 
delivering  the  acid  at  a  constant  rate  for  the  space  of  about  one 
hour,  during  which  time  the  sampling  would  be  carried  out.  If 

1  Le  G<5nie  Civil,  1904,  vol.  xliv.,'p.  411. 
-  Minutes  of  Proceedings,  Inst.  O.E.,  vol.  lx.,  p.  372. 


each  boat  collected  two  \\  inchester  quarts  of  water,  there  would 
be  available  16  litres  from  each  station.  Those  from  the  lower 
station  would  have  to  contain  a  total  of  0'212  cubic  millimetre 
of  added  sulphuric  acid,  and  the  dilution  would  therefore  be 
approximately  one  in  80  million,  which  means  that  sulphuric 
acid  would  have  to  be  poured  into  the  Nile  at  the  rate  of 
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SO 


10? 
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say  '/io  litre  per  second,  or  360  litres  during  one  hour.  This 
would  weigh  about  6Jcvvt.,  or  a  little  less  than  1  cwt.  for  each 
boat,  and  the  volume  of  Nile  water  would  then  be  known  to 
within  one  per  cent  of  its  true  value. 

The  next  important  point  to  be  considered  in  the  chemical 
gauging  of  streams  is  the  sampling  of  the  water,  both  before  and 
after  the  addition  of  the  chemical  solution.  It  is  important  that 
this  solution  should  be  well  mixed  with  the  water. 

When  ganging  large  rivers  it  is  important  to  ascertain  whether 
there  are  any  temporary  or  local  variations  in  the  impurities 
in  the  water. 

The  chemical  gauging  of  sluggish  streams  is  attended  with 
serious  difficulties.  The  most  irregular  portion  of  the  river  will 
naturally  be  selected  for  the  test,  and  the  two  sampling  stations 
will  be  placed  far  apart,  in  order  to  increase  the  chances  of 
perfect  mixing  of  the  added  chemical.  When  dealing  with  a 
sluggish  stream  there  is  danger  that  the  very  dense  chemical 
solution  may  sink  to  the  bottom;  it  is  therefore  desirable  to 
mix  it,  after  measurement,  with  a  stream  of  water,  and  to 
introduce  this  mixture  through  a  pipe  at  some  distance  below 
water  level,  by  means  of  some  such  arrangement  as  that  adopted 
in  the  author's  experiments  on  the  river  Wye. 

In  view  of  the  great  accuracy  of  the  chemical  determinations, 
it  is  desirable  that  the  flow  of  the  chemical  solution  should  also 
be  very  accurately  gauged.  The  method  adopted  by  the  author 
is  illustrated  in  fig.  1.  A  cylindrical  tank,  having  an  internal 
inlet  pipe  I.,  is  filled  with  the  chemical  solution,  on  which  a  cork 
float  C,  fitted  with  a  syphon  pipe  S  and  a  balance  weight,  is 
floated.  After  sucking  the  solution  through  the  syphon,  the 
head  A,  and  therefore  also  the  flow,  is  maintained  constant. 
Additional  solution  can  be  introduced  from  time  to  time  through 
the  inlet  pipe  I.  The  pegs  on  the  side  of  this  pipe  are  short 
vertical  pieces  of  tubing  with  sharp  lower  edges.  By  shutting 
off  the  supply  and  noting  the  speed  with  which  the  level  of  the 
solution  sinks  from  peg  to  peg.  the  rate  of  flow  can  be  deter- 
mined. In  the  author's  experiments  the  volume  represented 
by  a  lowering  of  the  water  level  from  one  peg  to  the  next  was 
about  two  gallons.  The  amount  had  been  accurately  deter- 
mined to  within  0T6  per  cent  by  weighing. 

The  accuracy  of  the  chemical  method  of  gauging  streams,  as 
well  as  some  of  its  difficulties  having  been  dealt  with,  particulars 
of  some  of  the  gaugings  which  have  been  carried  out  by  the 
author  will  now  be  given.  Early  experiments  by  the  author 
have  already  been  described  in  the  Transactions  of  the  Insti- 
tution of  Naval  Architects.3  In  these  experiments  feed  waters 
were  measured  by  means  of  sea  water,  circulating  water  (sea 
water)  was  measured  by  means  of  caustic  soda  or  carbonate  of 
soda,  and  the  feed  supply  to  a  boiler  was  determined  by  means 
of  the  gradual  increase  of  the  saltness  of  the  boiler  water  due  to 
the  trace  of  salt  in  the  feed  water.  In  experiments  on  a  large 
mill  engine  the  condensing  water  and  the  heat  rejected  were 
measured  by  the  injection  of  brine.  The  results  are  published 
in  a  Memorandum  of  the  Manchester  Steam  Users'  Association.4 
In  this  case  the  volume  of  water  was  ascertained  to  be  1,107  gallons 
per  minute,  or  18  4  gallons  per  second,  and  was  the  largest 
stream  that  had  hitherto  been  dealt  with  in  this  manner. 

In  a  three  days'  test  carried  out  at  the  Winwick  Waterworks, 
brine  being  continuously  run  into  the  pumped  water  which  was 
discharged  into  a  reservoir,  the  delivery,  as  measured  at  the 
reservoir,  was  as  follows:  — 


Friday    0-6591 

Monday    0-6860 

Tuesday    0-6676 


Ion  per  second. 


Mean   0  6709    „       „  ., 

while  the  following  were  the  results  obtained  by  the  chemical 
method  :  — 

Increased  saltness.      Estimated  discharge. 

Grains  rer  gallon.        Gallons  per  second. 

Friday    2'6939    0  6543 

Monday   2"4396    0-6742 

Tuesday    2P492    0-6431 


Mean   0-6572 

In  this  case  the  chemical  determination  was  made  colori- 
metrically,  and  could  be  relied  upon  to  give  an  accuracy  of  O'o 
per  cent,  while  the  error  in  gauging  the  flow  of  the  brine  would 
not  exceed  0  25  per  cent.  The  dimensions  of  the  reservoir  were 
taken  from  a  drawing,  and,  as  the  total  rise  of  the  water  level 

»  1896,  vol.  xxxvii.,  p.  226. 
*  1899,' p.  53. 
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during  each  trial  was  only  3  ft.,  the  determinations  by  measure- 
ment at  the  reservoir  are  not  free  from  objection.  The  difference 
between  the  two"  sets  of  determinations  is  two  per  cent,  which 
under  the  circumstances  may  be  considered  reasonably  small. 

{To  be  continued.) 


THE    METAL  MARKETS. 


September. 

Pigf  ll"On. — Owing  to  the  continued  improvement  in  the 
shipbuilding  and  engineering  trades,  especially  in  Scotland, 
prices  continued  to  increase,  and  the  action  of  the  warrant 
holders  in  increasing  the  stocks  of  pig  iron  justified.  The 
average  prices  for  pig  iron  throughout  the  month  on  the 
Glasgow  market  were:  Scotch,  53s.;  Cleveland,  48s.  7d.;  and 
hematite,  60s.  7d. ;  against  50s.  4d.,  47s.  4d.,  and  56s.  6d.  respec- 
tively for  August.  The  average  prices  on  the  London  market 
were:  Cleveland,  48s.  9d.;  standard,  47s.  4d. ;  against  47s.  3^d. 
and  45s.  5^d.  respectively  last  month.  The  shipments  of  pig 
iron  up  to  the  23rd,  as  compared  with  last  year,  showed  an 
increase  of  13,120  tons  and  9,740  tons  from  Scotland  and 
Cumberland  respectively,  but  a  decrease  of  54.640  tons  from 
Cleveland.  The  furnaces  in  blast  numbered  202,  against  187 
a  year  ago  and  200  at  the  end  of  August. 


Public  Stores  Stocks  of  Pig  Iron. 


Sept.  1st. 

Sept.  30it. 

Tons. 

Tons. 

24,428 

21,442 

571,631 

60.5,708 

380 

S,f63 

20.SS4 

26,219 

797,323 

659,437 

Aggregate  increase  for  the  month,  137, SS6  tons. 


Copper. — Prices  fluctuated  very  little  during  the  month, 
ranging  from  £71  5s.  per  ton  on  the  29th  to  £68  12s.  6d.  on 
the  15th.  The  average  daily  settlement  price  for  the  month 
on  the  London  market  was  ,£69  19s.  per  ton,  against 
,£69  19s.  8d.  for  August.  Messrs.  Henry  Merton  and  Company 
Limited  put  the  visible  supply  at  16  304  tons,  against  17,620 
at  the  beginning  of  the  month.  The  total  supplies  for  the 
month  are  28,826  tons  and  the  deliveries  29,024  tons,  the 
latter  including  1,100  tons  shipped  to  America.  The  stocks 
in  England  and  France  are  8  394  tons,  against  9,870  at  the 
beginning  of  the  month;  and  the  Chile  charters  for  the  month 
total  2,550  tons. 

Tin. — Although  the  price  of  this  metal  is  still  high  there 
has  been  a  slight  fall  during  the  month,  chiefly  due  to  the 
slackening  of  the  American  demand;  but  as  the  stocks  over 
there  are  reported  as  being  low,  a  further  increase  will  probably 
take  place  when  they  run  out.  The  average  daily  settlement 
price  on  the  London  market  has  been  £146  16s.  per  ton,  against 
£150  7s.  4d:  last  month.  English  ingots  averaged  from 
£147  to  £148  10s.,  against  £151  to  £152  5s.  for  August. 
Messrs.  A.  Strauss  and  Company  give  the  quantities  on  the 
spot  and  landing  at  the  end  of  the  month  as  1802  tons,  against 
2  808  tons  a  month  ago.  The  monthly  deliveries  in  London 
were  1,537  tons,  and  in  Holland  1,096  tons,  against  878  tons 
and  1,345  tons  respectively  for  August.  The  Straits  shipments 
total  4,995  tons,  of  which  3.360  are  for  London,  950  tons  for 
America,  and  640  tons  for  the  Continent.  The  visible  supply 
is  e-iven  as  14,237  tons,  against  13,531  tons  a  month  ago. 

Manufactured  Iron  and  Steel. — Reports  from 
the  different  centres  show  a  decided  improvement  in  all 
branches,  the  state  of  the  Scotch  shipbuilding  and  machine-tool 
making  trade  being  described  as  a  "boom."  Steel  ship  plates 
have  been  sold  at  £6  5s.  per  ton,  and  steel  ship  angrles  at 
£5  17s.  6d.  The  finished  iron  and  steel  business  at  Middles- 
brough continues  active,  and,  owing  to  better  prices  being 
obtained,  the  workers  have  received  2  per  cent  increase  in 
wages.  Rubio  is  18s.,  steel  bars  £6  7s.  6d.;  while  blast  furnace 
coke  is  rather  weak  at  15s.  6d..  owing  to  the  exceptionally 
large  simply.  At  Barrow,  mixed  Bessemer  numbers  brought 
63s.  net  f.o.b.;  warrant  iron,  63s.  9$d.  net;  steel  rails,  £5  15s.; 
and  steel  plates.  £6  5s.  There  has  been  considerable  activity 
in  the  iron  bar  trade  at  Birmingham,  chiefly  owing  to  the  over- 
sea demand.  Marked  bars  brought  £8,  and  common  bars 
£6  2s.  6d.  to  £6  5s.  Staffordshire  crown  bars  were  at  £6  7s.  6d. 
Galvanised  sheets  were  higher,  the  usual  price  being  £11  10s. 
Black  sheets  also  show  a  largely  increased  output,  and  double? 
brought  £7  to  £7  5s.  per  ton, 


Tinplates  were  generally  quiet  and  dull,  but  prices  were 
maintained,  being  from  lis.  9d.  to  lis.  lOJd.  for  I.C.  f.o.b. 
Wales  throughout  the  month. 

Zinc  Sheets  rose  10s.  at  the  beginning  of  the  month  to: 
Silesian,  f.o.b.  Stettin,  £28  7s.  6d.,  and  V.M.  £28  15s.  f.o.b. 
Antwerp,  and  remained  firm  at  these  rates  until  the  15th, 
when  the  price  rose  to  £29  and  £29  10s.  respectively,  and  rose 
again  on  the  28th  to  £29  10s.  Silesian  and  £29  12s.  6d.  V.M. 

Antimony  was  quoted  at  £60  to  £62. 

Quicksilver  was  quoted  for  the  first  fortnight  at 
£7  2s.  6d.  per  bottle,  and  rose  during  the  latter  part  of  the 
month  to  £7  5s. 


SHIPBUILDING  &  ENGINEERING  NOTES. 


The  Wear,  Sunderland. — During  last  month  many  orders 
for  new  tonnage  were  placed,  and  at  the  time  of  writing  various 
firms  are  dealing  with  further  inquiries.  Some  firms  have 
work  for  considerably  over  twelve  months,  although  the  prices  are 
said  to  be  low.  The  year  1905  promises  to  beat  all  previous 
records,  already  the  launches  amounting  to  69,  with  an  aggre- 
gate tonnage  of  223,084,  while  the  highest  previous  total  for  a 
full  year  was  295,509  tons  in  1901.  Last  month's  contribution 
was  seven  vessels  of  a  total  of  21,084  tons.  Stimulated  evidently 
by  the  busy  prospect,  two  sections  of  workmen  have  applied  for 
increased  wages :  the  Amalgamated  Society  of  Engineers  asking 
for  an  increase  of  2s.  per  week  on  time  wages  and  five  per  cent 
on  piece  rates,  and  the  labourers  for  an  increase  of  Is.  per  week 
on  time  wages  and  five  per  cent  on  piece  work.  It  is  thought 
that  in  view  of  the  rates  now  obtaining  for  tonnage  the  masters 
will  not  accede  to  the  application,  they  having  already  refused 
to  grant  an  increase  to  the  boiler-makers.  The  Hylton  Yard  of 
Messrs.  Osborne,  Graham,  and  Company  has  its  slips  occupied, 
and  last  month  launched  a  vessel  for  Sir  Christopher  Purness, 
M.P.  Messrs  John  Priestman  have  launched  a  large  steamer  to 
be  engined  by  Messrs.  Richardson,  Westgarth,  and  Company,  of 
Scotia  Engine  Works.  This  latter  works  has  recently  under- 
gone improvements,  and  had  an  electrical  installation  laid  down 
to  fake  power  from  the  Sunderland  Corporation;  and  has  been 
well  occupied  on  work,  including  several  large  vessels  to  be 
engined.  Messrs.  Short  Bros,  launched  the  steamship 
Alexandra,  to  be  engined  by  Sonthwick  Engine  Works,  both  these 
firms  being  well  employed  and  having  secured  new  orders.  For 
several  months  past  Messrs.  W.  Doxford  and  Sons  have  reached 
their  ambition  of  launching  two  vessels  per  month,  and  two 
further  vessels  are  rapidly  approaching  the  launching  stage. 
Last  month's  launches  were  the  steamships  Pearlmoor  and 
Belle  of  England  for  Messrs.  Walter  Runciman,  of  Newcastle, 
and  Messrs.  Crow,  Rudolph,  and  Company,  of  Liverpool, 
respectively.  They  are  laying  down  a  single  deck  turret 
steamer  of  entirely  new  tvpe,  which,  while  possessing  the 
necessary  structural  streno-th.  will  have  holds  quite  clear  of 
beams  and  stanchions.  All  down  the  river  the  yards  show 
similar  signs  of  activity,  and  on  the  two  new  berths  of  Messrs. 
Sir  James  Laing  and  Sons  keelsons  have  been  laid  for  new 
vessels.  The  Riverina,  a  noteworthy  passeno-er  vessel  from  this 
yard  is  now  finished  and  has  underq-oue  her  trials.  At  the 
South  Dock  the  yards  are  full,  and  Messrs.  Bartram  have 
been  fortunate  in  securing  new  work.  It  is  interesting  to  note 
at  this  time  that  some  of  the  new  work  placed  is  for  Japanese 
ownership.  Our  sister  port  of  Seaham  Harbour  has  been 
stimulated  by  the  opening  of  a  new  dock  which  will  greatly 
increase  h»r  canacity,  especially  as  regards  the  size  of  vessels 
that  it  will  now  accommodate.  The  new  dock  is  1.000  ft.  long 
by  450  ft.  wide,  with  a  depth  of  water  of  27  ft.  6i"..  or  12ft. 
deeper  than  the  old  dock.  The  area  is  ten  acres.  The  pateway 
is  65  ft.  wide,  and  there  is  a  depth  of  the  sill  of  25  ft.  6  in. 


LAUNCHES  AND  TRIAL  TRIPS. 


Maheno  • — The  new  turbine  steamer  Maheno  built  by  Messrs. 
William  Denny  and  Brothers.  D)i"i barton,  for  the  Union  Steam- 
ship Company,  of  New  Zealand,  rnn  trials  on  the  Clyde  on 
September  29th.  The  Maheno  is  the  largest  vessel  owned  bv 
the  Union  Company,  and  their  second  turbine.  Their  first 
turbine  was  the  Loongana,  also  built  by  Messrs.  Denny,  and 
which  has  completed  a  year's  active  and  most  satisfactorv 
service.  The  Maheno  is  an  elaboration  of  the  usual  type  of 
inter-colonial  vessel,  of  which  the  Union  Company  have  alreadv 
many  fine  examples.  She  is  400  ft.  in  length,  carries  407 
passengers,  and  ran  trials  with  3  000  tons  of  dead  weight  on 
board.  At  her  first  official  trial,  at  full  power,  with  all  boilers 
in  use,  she  easily  attained  a  mean  speed  of  17'5  knots,  and  at 
the  second  trial,  with  a  third  of  the  boilers  shut  down,  the  sliced 
maintained  for  six  hours,  as  per  contract,  was  16'4  knots,  which 
is  considerably  over  that  guaranteed.  The  vessel,  it  may  be 
added,  is  propelled  by  three  Parsons  turbines  operating  three 
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shafts  carrying  three  propellers.  The  turbines  were  made  by- 
Messrs.  Denny  and  Company.  The  reversing  gear  is  particularly 
well  arranged,  the  whole  of  the  engines  being  easily  controlled 
by  one  engineer. 

gja. — The  third  vessel  which  Messrs.  R.  and  W. 
Hawthorn,  Leslie,  and  Company  have  built  to  the  order  of 
Captain  Willi.  R.  Lundgren,  of  Gothenburg,  was  launched  on 
September  30th  from  the  Hebburn  yard.  This  vessel,  like  the 
Atlantic  and  Baltic,  previously  constructed,  is  intended  to  run 
in  a  regular  cargo  service  from  Sweden  to  the  Cape,  which 
has  been  established  by  Captain  Lundgren.  Her  length  is 
340  ft.;  breadth,  49  ft.;  depth,  25  ft.  3  in.  Messrs.  Hawthorn- 
Leslie's  St.  Peter's  department  are  constructing  the  machinery, 
which  is  of  the  triple-expansion  type,  with  cylinders  24  in.,  40  in., 
66 in.,  by  48  in.  stroke;  the  steam  being  supplied  by  three  single- 
ended  boilers,  working  at  a  pressure  of  1801b.  The  vessel  was 
named  Bia. 

"Woodfield. — Messrs.  John  Priest  man  and  Company,  Castle- 
town Shipyard,  launched  on  September  30th  a  large  screw 
steamer,  which  has  been  built  to  the  order  of  Messrs.  Woods, 
Taylor,  and  Brown,  of  London,  and  is  of  the  following  dimen- 
sions: Length,  363  ft.;  breadth,  49  ft.;  depth  moulded,  26  ft. 
5  in.  The  main  engines  and  boilers  will  be  supplied  by  Messrs. 
Richardson,  Westgarth,  and  Company  Limited,  Scotia  Engine 
Works,  the  engines  being  of  triple-expansion  type,  with  cylinders 
26,  42,  72  in.,  with  a  stroke  of  48  in.,  steam  being  supplied  by 
three  large  boilers,  working  at  a  pressure  of  180  lb.  per  square 
inch.    The  vessel  was  named  Woodfield. 

Pathan. — On  September  23rd  the  fine  steel  screw  steamer 
Pathan,  built  by  Sir  Ravlton  Dixon  and  Co.  Limited,  of 
Cleveland  Dockyard,  Middlesbrough,  to  the  order  of 
Messrs.  Gellatlv,  Hankey,  and  Co.,  managers  of  the  Mogul 
Steamship  Co.  Limited,  of  London,  for  their  China  and  Japan 
trade,  proceeded  to  sea  for  her  official  trials.  This  vessel  has 
been  built  to  meet  the  owners'  special  requirements,  and  is 
classed  100  Al  at  Lloyd's  three  three-deck  rule,  with  complete 
shelter  deck,  and  so  constructed  that  she  may  at  any  time 
fulfil  the  Board  of  Trade  requirements  for  passenger  certifi- 
cate. Her  principal  dimensions  are  372  ft.  by  50  ft.  3  in.  by 
28  ft.  4^  in.  moulded,  with  a  dead-weight  earring  capacity  of 
about  7,050  tons  on  a  light  draught  of  water,  and  capacity 
for  about  10.000  measurement  careo.  All  the  decks  are  of 
steel,  except  those  over  cabins,  which  are  sheathed  with  pitch- 
pine.  Captain's  accommodation,  also  saloon,  are  provided  for 
in  spacious  steel  houses  on  shelter  deck,  with  chart  and  wheel- 
house  on  top,  the  officers  and  engineers  being  berthed  in  large 
deck  houses  at  sides  of  ship.  Bunkers  are  so  arranged  that 
a  large  quantity  of  coals  can  be  carried  for  long  vovasres. 
Water  ballast  is  carried  in  cellular  douhle  bottom,  all  fore 
and  aft,  the  afterpeak  being  also  arranged  as  a  ballast  tank. 
The  vessel  is  equipped  with  eicht  powerful  winches,  two  derrick 
posts,  six  watertight  bulkheads,  steam  steering-  eear,  etc..  and 
all  the  most  modern  appliances  for  the  rapid  loading  and  dis- 
charging of  cargo.  Triple-expansion  engines  have  been  fitted 
by  Messrs.  Bichardsons,  Westgarth,  and  Co.,  Hartlepool, 
having  cylinders  25  in.,  40  in.,  and  68  in.  by  48  in.  stroke, 
supplied  with  steam  by  three  large  single-ended  boilers  work- 
ing at  1801b.  pressure. 

Canara. — The  steel  screw  steamer  Canara,  430  ft.  bv  54  ft. 
by  34  ft.  10  in.,  built  for  the  Eastern  trade  of  the  British  India 
Sleam  Navigation  Company  Limited,  was  launched  on  September 
30th  from  the  Levan  Shipyard  of  Messrs.  William  Denny  and 
Brothers,  Dumbarton.  The  vessel  has  a  dead-weiffht  carrying1, 
capacity  of  about  9.000  tons,  and  for  the  rapid  handling  of 
cargo  there  are  ten  derricks — eight  of  them  on  Samson  posts  — 
capable  of  lifting  from  four  to  ten  tons  each,  worked  by  powerful 
steam  winches  by  Messrs.  Clarke.  Chapman,  and  Company. 
There  is  also  a  powerful  steam  windlass  and  capstan  by  the 
same  makers.  The  vessel  is  fitted  up  with  steam  steering  gear 
by  Messrs.  John  Hastie  and  Company,  situated  in  house  amid- 
ships, and  hand  steering  gear,  by  same  makers,  in  house  aft; 
J'ud  is  Mghted  throughout  with  electric  light,  the  installation 
being  bv  the  builders.  The  engines  are  being  supplied  by 
Messrs.  Denny  and  Company,  Dumbarton. 

Lismore. — -Messrs.  Gourlay  Brothers  and  Co.  Limited, 
Dundee,  launched  on  September  30th  a  finelv-modelLed  steamer, 
designed  for  passenger  and  cargo  trade,  and  built  to  the  order 
of  the  Citv  of  Cork  Steam  Packet  Company  Limited.  The 
vessel,  which  is  260  ft.  in  length,  with  a  gross  tonnage  of  1,370, 
has  accommodation  for  sixty  first-class  passengers. 

Thftct?  has  tieen  launched  from  the  yard  of  the  Northumber- 
land Shipbuilding  Co.  Limited,  Howdon-on-Tyne.  a  steamer 
built  to  the  order  of  Messrs.  Furness.  Withy,  and  Co.  Limited, 
West  Hartlepool.  The  vessel  is  360  ft.  long  by  48  ft.  beam  by 
30  ft.  10  in.  deep,  and  has  been  'built  under  special  survey  to 
the  highest  class  at  British  Corporation.  The  machinery 
will  be  supplied  by  Messrs.  Richardson,  Westgarth,  and  Co. 
Limited,  Sunderland,  consisting  of  engines  with  cylinders 
25 'u.,  41  in.,  and  69  in.  by  48  in.,  with  three  large  steel  boilers 


14  ft.  by  10  ft.  9  in.,  1801b.  working  pressure.  The  steamer 
will  carry  about  7,250  tons  loaded,  and  is  expected  to  steam 
about  10  knots  speed. 

Emperor. — There  has  been  launched  from  the  shipyard  of 
Messrs.  Cochrane  and  Sons,  shipbuilders,  Selby,  a  steel  screw 
trawler,  the  principal  dimensions  being  127  ft.  by  22  ft.  by 
lift.  6  in.  depth  of  hold.  The  vessel  has  been  built  to  the 
order  of  Messrs.  the  Anchor  Steam  Fishing  Co.  Limited,  of 
Grimsby,  and  will  be  fitted  with  powerful  triple-expansion 
engines  by  Messrs.  C.  D.  Holmes  and  Co.,  of  Hull.  As  the 
vessel  left  the  ways  she  was  christened  the  Emperor. 

On  September  30th  the  Blyth  Shipbuilding  Company  Limited 
launched  from  their  shipbuilding  and  graving  dock  works, 
Blyth,  a  steel  screw  steamer  measuring  324  ft.  by  45  ft.  6  in. 
by  23  ft.  depth.  This  vessel,  which  will  be  classed  10O  Al 
at  Lloyd's,  has  been  built  to  the  order  of  Messrs.  Northern 
Commercial  Syndicate  Limited,  of  Newcastle-on  Tyne. 
Machinery  and  boilers  of  good  power  will  be  supplied  by 
Messrs.  North-Eastern  Marine  Engineering  Comjmny  Limited, 
of  Wallsend. 

Serrana. — The  new  screw  steamer  Serrana,  built  bv  Messrs. 
John  Redhead  and  Sons,  West  Docks,  South  Shields,  to  the 
order  of  Messrs.  Scrntton,  Sons,  and  Co.,  London,  has  under- 
gone her  official  trial  trip.  The  vessel  is  of  the  following 
dimensions;  Length,  365  ft.  over  all;  breadth,  47ft.  6 in.; 
depth  moulded,  27  ft.  8  in. ;  and  has  been  built  to  Lloyd's 
highest  class.  The  engines,  also  constructed  by  Messrs.  John 
Redhead  and  Sons,  are  of  the  triple-expansion  type,  having 
cylinders  26  in.,  43  in.,  and  71  in.,  with  48  in.  stroke,  supplied 
with  steam  from  two  large  steel  boilers,  working  at  a  pressure 
of  180  lb.  per  square  inch.  At  sea  the  vessel  gave  every  satis- 
faction to  all  concerned.  This  is  the  sixth  vessel  Messrs.  John 
Readhead  and  Sons  have  completed  for  the  above  owners. 

Meyun. — Messrs.  Ramage  and  Ferguson  Limited,  on 
October  4th.  launched  a  powerful  steel  screw  salvage  and  cargo 
steamer,  built  to  the  order  of  the  Perim  Coal  Company  Limited 
(Hinton,  Spalding,  and  Co.,  managers),  Liverpool.  The  dimen- 
sions of  the  vessel  are :  Length  between  perpendiculars, 
150  ft.  by  30  ft.  breadth  moulded  by  13  ft.  6  in.  depth 
moulded.  The  vessel  has  been  specially  designed  for 
salvage  and  trading  at  Perim,  and  is  arranged  with  the  main 
deck  running  fore  and  aft.  and  a  shelter  deck  extending  from 
the  bow  to  aft  end  of  fiddley  casing,  with  rooms  for  officers 
in  side  houses  underneath  same.  The  vessel  is  fitted  with  two 
powerful  steam  winches,  derricks  to  lift  ten  tons,  steam  wind- 
lass, steam  steering  gear,  heavy  towing  rail  and  hook,  and 
all  the  most  modern  appliances.  The  electric  installation  on 
board  is  very  complete,  and,  in  addition  to  the  usual  lighting 
and  cargo  clusters,  a  powerful  submarine  lamp  is  fitted  for 
the  use  of  divers  when  at  salvage  work.  The  machinery  con- 
sists of  a  set  of  triple-expansion  engines,  with  cylinders  17  in.. 
27  in.,  and  45  in.  diameter  by  33  in.  stroke,  supplied  with 
steam  from  one  large  single-ended  boiler,  working  at  180  lb. 
pressure,  and  all  capable  of  driving  the  vessel  at  a  high  speed. 
The  steamer  has  been  built  to  the  design  and  under  the 
superintendence  of  Messrs.  Harvey  and  Page,  consulting 
engineers,  Liverpool.  On  leaving  the  ways  the  vessel  was 
named  Meyun. 


NAVAL  NOTES. 
Argyll. — The  official  details  of  the  trials  of  the  armoured 
cruiser  Argyll,  built  by  the  Scott  Shipbuilding  and  Engineering 
Company  Limited  at  Greenock,  show  that  this  ship  has  attained 
satisfactory  results,  although  the  speed  does  not  equal  that  of 
some  of  the  other  vessels  of  the  class.  But  this  itself  makes 
the  results  of  some  importance.  The  Admiralty,  in  this  type  of 
cruiser,  decided  upon  practical  tests  of  various  forms  and  sizes 
of  blade=  in  the  propellers,  so  as  to  have  comparative  data  as  to 
the  relative  efficiency  of  different  designs,  and  such  data  must  be 
most  valuable.  At  the  same  time  the  Aro-yll  exceeded  her 
designed  speed  on  the  full-power  trial,  which  was  22J-  knots. 
There  is  no  doubt  that  when  all  the  vessels  are  fitted  with  the 
propeller  which  has  been  found  most  satisfactory  the  speed  of 
the  class  will  be  something  like  one  mile  per  hour  in  excess  of 
this  designed  rate.  On  the  full-power  trial  the  engine  developed 
21,190  indicated  horse  pwoer,  as  compared  with  21.000  anti- 
cipated in  the  contract,  and  from  everv  point  of  view  the  result 
was  favourable.  Both  engines  ran  at  139'9  revolutions,  and  the 
starboard  engine  developed  10  526  indicated  horse  power,  the 
port  engine  exceeding  this  only  bv  138  horse  power.  The  boiler 
pressure  was  1951b..  and  at  the  high-pressure  cylinder  receiver 
the  steam  was  at  173  lb.  pressure.  The  coal  consumption  was 
slightly  over  2  lb.,  a  fact  which  once  more  proves  that  the 
combination  of  cylindrical  boilers  with  water-tube  boilers  does 
not  give  such  economical  results  as  are  attainable  with  a  com- 
plete installation  of  water-tube  boilers.  The  consumption  of 
water  per  indicated  horse  power  was  18'9lb..  so  that  the 
evaporation  per  pound  of  coal  was  practically  9  lb.  The  total 
loss  of  water  per  1,000  horse  power  per  24  hours  was  about  2^ 
tons.    On  the  30  hours'  trial  at  cruising  speed  the  consumption 
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of  coal  was  very  considerably  lower,  182  11).,  while  the  water 
consumption  was  17  281b.  Here  the  engines  were  taking  steam 
from  the  boilers  on  the  receivers  at  126  lb.,  the  boilers  them- 
selves working  at  200  1b.,  and  the  two  engines,  running  at  171 
revolutions,  indicated  together  15,108  indicated  horse  power. 
The  mean  speed  obtained  on  the  four  runs  on  the  measured  mile 
again  showed  that  the  propellers  were  not  so  efficient  as  in  the 
other  ships.  At  the  same  time  (says  the  Glasgow  Herald)  it  has 
to  be  remembered  that  it  is  quite  three  months  since  the  vessel 
was  docked  and  cleaned,  and  the  action  of  the  silty  and 
chemically-charged  water  of  the  Clyde  certainly  detracts  from 
the  speed  of  vessels.  The  Argyll,  at  one-fifth  power,  attained  a 
speed  of  practically  14  knots  for  4.726  indicated  horse  power, 
which  was  realised  for  86  revolutions.  On  this  occasion  the 
coal  consumption  was  1'94  lb.  The  results,  so  far  as  required  by 
the  contract,  are  quite  satisfactory  and  in  accordance  with  the 
former  successos  of  the  Scotts,  of  Greenock,  who  have  had  an 
association  with  the  Admiralty  of  over  100  years. 

Kharki- — The  departure  of  the  steamer  Kharki  from  Devon- 
port  marks  another  step  in  the  introduction  into  the  navy  of 
oil  fuel  as  the  power  for  the  propulsion  of  the  ships.  The 
Bharki  was  formerly  a.ooal  vessel,  and  has  been  in  dockyard 
hands  three  months  undergoing  alterations  to  make  her  adapt- 
able for  the  storage  of  oil  fuel.  The  bunkers  in  which  coal 
was  formerly  stored  have  been  replaced  by  large  tanks  capable 
of  holding  several  hundred  gallons  of  both  lubricating  and 
mineral  oil.  The  vessels  of  the  Channel  Fleet,  the  First 
Cruiser  squadron,  and  the  Particular  Service  squadron  are 
all,  as  they  come  into  dockyard  hands  for  re-fits,  to  be  fitted 
for  the  use  of  oil  fuel. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  Hi" 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  WO.  They 
should  be  written  on  one  side  of  the  paper  only;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


CONDENSING   PLANT  DESIGN. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — I  have  much  pleasure  in  informing  "  The  Writer  of 
the  Article  "  that  condensers  of  cast  brass  are  fitted  to  ships 
as  large  as  H.M.S.  Good  Hope,  30,000  indicated  horse  power; 
and  in  the  issues  of  The  Practical  Engineer,  dated  August  21st 
and  28th,  1904,  he  will  find  full  particulars  of  the  design  of 
naval  condensers,  which  in  the  British  Navy  are,  with  rare 
exceptions,  made  of  brass. 

Be  material  of  air  pump  working  surface :  A  liner  is  some- 
times spoken  of  as  a  working  barrel,  but  when  "  The  Writer  of 
the  Article  "  expressly  mentions  the  barrel  and  liner  in  the  same 
sentence  as  distinct  parts  of  the  pump  (August  11th,  page  234, 
second  column,  lines  6  and  9)  misunderstanding  is  bound  to 
arise  if  in  the  next  paragraph  we  are  told  that  "the  barrel  is 
of  gun-metal "  when  the  liner  is  meant. 

In  conclusion,  on  August  11th  "  The  Writer  of  the  Article  " 
informs  us  that  "sometimes  a  gun-metal  liner  is  used  as  the 
rubbing  surface,  but  cast  iron  is,  I  think,  preferable." 

On  October  6th  he  tells  us  "  I  am  certain  that  a  cast-iron 
barrel  would  not  do  at  all";  and  pleading  guilty  to  a  total 
inability  to  reconcile  these  statements,  I  appeal  to  "  The  Writer 
of  the  Article  "  to  say  wherein  lies  their  agreement. — Yours,  etc., 

Htred  Engine  Fitter. 


Mechanical  Stokers  Needed  for  Locomotives.— At  the 
recent  convention  of  the  American  Master  Mechanics'  Associa- 
tion there  was  a  topical  discussion  upon  the  use  of  mechanical 
stokers  for  locomotives.  It  should  be  read  with  interest  by 
locomotive  engineers  in  this  countrv,  where  mechanical  stoking 
for  locomotives  is  not,  to  put  it  mildly,  thought  much  of,  and 
where  the  experiments  made  so  far  have  not  been  successful. 
Tn  America  mechanical  firing  for  locomotives  has  become  a 
necessity,  but  while  that  stage  has  not  yet  finite  been  reached 
it  cannot  be  denied  that  there  is  much  agitation  for  higher 
wages  for  working  the  large  modern  engines;  firemen  say 
that  the  physical  labour  cannot  be  done  "at  the  price,"  and 
this  seems  to  be  admitted  by  the  fact  that  for  many  of  the 
long  fast  non-stop  runs  the  men  are  paid  double  or  time-and-a- 
half  wages. — The  Railway  Engineer. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be.  addressed  to  The 
Editor,  "  Practical  Engineer,"  359,  Strand;  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


193?.  Makers  of  Machinery  for  Polishing  Pastes,  etc.— I  would 

esteem  it  a  favour  if  any  reader  will  give  me  the  names  of  any 
firms  who  make  plant  for  the  manufacture  of  polishing  pastes 
and  similar  compositions ;  and  also  machinery  (automatic)  for 
the  boxing  up  of  the  composition  into  the  usual  circular  metal 
box. — Draughtsman. 

Answer, — "Draughtsman"  will  doubtless  find  on  inquiring  of 
Messrs.  W  J.  Fraser  and  Co.  Limited,  98,  Commercial  Road  East, 
London,  that  they  can  supply  his  wants  as  regards  machinery 
for  polishing  pastes,  etc. 


1934.  Gun  Barrels.  —  Can  any  reader  give  me  a  recipe  for  browning 

gun  barrels  ?  I  have  one,  but  it  turns  them  black  instead  of 
brown.  Is  there  any  book  on  gun  making  or  repairing  ?  I  should 
be  glad  of  any  practical  information. — Improver. 


MISCELLANEA. 


We  are  glad  to  note  that  British  boat  builders  have  from 
the  first  and  still  worthily  uphold  the  naval  prestige  of  Great 
Britain.  The  successes  attained  by  them  in  motor  boat  trials — • 
international  and  otherwise — give  indications  of  immense  possi- 
bilities in  the  future  of  this  important  branch  of  industry. 

New  Publication. — The  first  number  of  Gas  and  Oil  Power, 
a  new  illustrated  monthly  review,  will  be  issued  this  month. 
The  co-operation  of  leading  experts  in  this  country  has  been 
secured,  and  Mons.  R.  E.  Mathot  will  act  as  chief  Continental 
correspondent  of  the  new  publication.  The  offices  are  at  19, 
Ludgate  Hill,  London,  E.C. 

Smoke  Turned  into  Gas. — A  novel  method  of  getting  rid 
of  black  smoke,  and  at  the  same  time  turning  it  to  use,  is 
adopted  at  some  Belgian  factories.  The  smoke  is  driven  by 
fans  into  a  porous  receptacle,  over  which  flows  a  stream  of 
petroleum  or  similar  liquid.  The  smoke  is  thus  caught  and 
turned  into  gas  that  gives  great  heat,  and  can  be  used  for 
running  gas  engines. 

Mr.  Oscar  Guttmann,  M.Inst. C.E.,  F.I.C.,  F.C.S.,  of  12, 
Mark  Lane,  London,  E.G.,  intends  to  publish  a  facsimile 
reproduction  of  all  ancient  pictures  and  engravings  dispersed 
in  libraries  all  over  the  world  referring  to  the  invention,  early 
manufacture  and  examination,  and  first  use  of  gunpowder. 
It  will  be  limited  to  about  300  numbered  copies.  Scientific 
and  industrial  men.  who  have  not  received  a  direct  invitation, 
should  apply  at  once,  as  the  list  closes  on  October  15th. 

The  Chinese  Government,  according  to  German  papers,  has 
granted  its  first  patent.  It  is  for  an  elctric  lamp,  the  inventor 
of  which  is  an  inhabitant  of  Nankin,  the  old  capital  of  the 
Chinese  Empire,  who  calls  his  lamp  the  "  Bright  moonlight," 
and  asserts  that  it  is  far  superior  to  foreign  glow  lights  that 
hitherto  have  been  sold  at  Shanghai  and  other  Chinese  cities. 
The  fact  that  China  has  entered  upon  the  granting  of  letters 
patent  is  undoubtedly  of  more  importance  than  the  invention. — 
Consular  Report. 

Electricity  in  a  Colliery. — We  understand  the  firm  of 
Messrs.  Bruce  Peebles  and  Company  Limited,  Newcastle  and 
Edinburgh,  have  just  received  a  very  large  order  from  the 
Consett  Iron  and  Steel  Company  for  the  laying  down  of  a  large 
electrical  plant  at  their  Chopwell  and  Garesfield  Collieries,  with 
a  complete  electrical  installation  which  presents  some  novel 
features.  The  current  will  be  generated  at  the  Chopwell 
Colliery  at  a  pressure  of  625  volts,  three  phase.  Part  of  it  will 
be  raised  to  a  pressure  of  3,000  volts,  and  transmitted  a 
distance  of  2\  miles  to  the  Garesfield  Colliery,  at  which  point 
it  will  be  reduced  again  to  the  working  pressure  of  625  volts. 
This  will  be  one  of  the  first  high-tension  installations  carried  out 
under  the  Home  Office  rules,  and  will  form  one  of  the  most  up- 
to-date  and  efficient  plants  in  Great  Britain.  We  hope  to  give 
full,  particulars  of  this  installation  in  a  subsequent  issue. 
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ENGINEERS  AND  ENGINEERING 

The  average  small  boy,  if  asked  what  he  intends  to  he 
when  a  man,  will  most  probably  inform  you  that  his  great 
desire  is  to  become  either  a  policeman  as  a  tram  conductor. 
A  few  years  later  the  young  hopeful  may  aspire  to  the 
position  of  locomotive  engine  driver,  and  in  due  course 
conclude  that  lie  must  lie  an  engineer  or  nothing. 
Engineering  to  the  majority  of  youngsters  begins  and  ends 
with  the  locomotive  steam  engine.  The  fascination  of  the 
locomotive  for  school  boys  is  so  great  that  it  has  been 
found  worth  while  to  publish  periodicals  specially  written 
t.i  meet  their  tastes.  That  such  publications  should  take 
the  place  of  unwholesome  stories  of  misdoing  served  up 
as  deeds  of  adventure  and  daring  is  all  to  the  good.  But 
it  appears  to  us  that  a  lad  is  likely  to  get  more  lasting 
benefit  from  a  half  day  in  the  cricket  or  football  field 
rather  than  in  waiting  for  hours  at  a  wayside  station  on 
the  off  chance  of  catching  a  glimpse  of  the  name  or  number 
of  a  passing  express. 

Our  present  object,  however,  is  not  to  deliver  a  homily 
on  the  training  of  boys.  We  have  merely  given  an  illus- 
tration of  th.it  which  allures  so  many  lads- to  engineering. 

Every  father  of  a  family,  including  two  or  three  boys, 
will  have  an  exceptional  experience  in  these  days  if  he  is 
not  urged  by  one  of  them  to  make  him  an  engineer.  If 
the  father  is  not  an  engineer  himself,  and  has  the  means 
at  command,  he  will  very  likely  pay  a  high  premium  for 
tie  privilege  of  entering  his  son  in  a  works  where  pupils 
are  received,  or  will  send  him  to  a  technical  college.  But, 
on  or  before  the  expiration  of  such  a  period  of  initial 
training,  the  young  man  will  find  that  the  engineering  of 
his  dreams  differs  vastly  from  the  real  thing.  He  finds 
there  is  "  plenty  to  do  and  little  to  get,"  and  his  enthu- 
siasm for  engineering  distinctly  cools. 

On  the  everlasting  question  of  the  training  of  engineers 
opinions  vary  as  to  whether  a  college  course  should  precede 
or  follow  a.  period  spent  in  an  engineering  works.  In 
considering  this  question  insufficient  regard  is,  we  think, 
given  to  the  value  of  the  works  training  as  a  means  of 
opening  the  eyes  of  the  young  dreamer  of  engineering  to 
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a  knowledge  of  the  life  and  labours  of  a  real  engineer. 
In  this  respect  the  works  is  undoubtedly  to  be  preferred 
before  the  college,  and  it  is  surely  to  the  advantage  of  all 
concerned,  and  particularly  to  the  youth  or  young  man 
himself,  that  the  eye-opening  process  should  be  effected 
earlier  rather  than  later. 

We  cannot  all  construct  Forth  Bridges,  Eddystone 
Lighthouses,  or  Manchester  Ship  Canals.  There  are  not 
enough  to  go  round.  We  cannot  all  build  locomotives,  or 
have  anything  more  to  do  with  them  than  to  assist,  by 
the  mere  weight  of  our  persons  and  baggage,  in  forming 
their  train  loads.  But  engineering  is  ever  increasing  the 
range  of  its  activities.  The  building  of  engines,  loco- 
motives, or  otherwise  represents  but  one  branch  of  it. 
There  is  scarcely  an  industry  that  does  not  afford  a  field 
for  the  application  of  the  principles  and  practice  of 
engineering.  And  it  is  by  engineering  before  all  else  that 
new  industries  are  established.  House  to  house  s:as  liHit- 
ing,  electric  lighting,  the  cycling  and  automobile  industries, 
and  many  other  examples  readily  occur  to  any  thoughtful 
person.  Engineering  converts  corn  into  flour,  and  flour 
into  bread;  it  makes  and  washes  our  clothes.  By  the 
vacuum  carpet  cleaner  it  has  banished  much  of  the  terror 
of  "  spring  cleaning,"  and  in  every  direction  it  is  adding 
to  the  welfare  and  comfort  of  mankind. 

It  is  in  ways  such  as  these,  and  not  only  in  the  construc- 
tion of  prime  movers,  railroads,  bridges,  and  the  like,  that 
engineers  have  their  opportunity.  And  great  as  is  the 
variation  in  the  nature  of  the  work  performed  by 
engineers,  it  does  not  so  much  matter  as  some  people 
imagine  in  what  particular  branch  of  engineering  a  young 
man  receives  his  early  practical  training.  For  the  funda- 
mental methods  and  processes  employed  in  one  branch  are 
employed  in  some  form  or  another  in  all  branches.  Experi- 
ence proves  that  though  a  man  may  have  received  his 
early  training  in  one  branch  of  engineering,  his  life's  work 
may  be  accomplished  in  quite  another. 


The  British  Iron  Trade  Association  lias  issued  the 
details  of  the  production  for  the  first  half  of  this  year  in 
the  various  districts  of  the  United  Kingdom.  The  pro- 
duction for  the  whole  country  for  the  six  months  is  put  as 
about  4, 621, GOO  tons,  which  is  about  570,000  tons  more 
than  in  the  corresponding  half  of  the  past  year.  The 
increase  in  the  production  is  spread  over  a  considerable 
number  of  the  districts — the  enlargement  of  the  make  being 
general,  but  not  universal.  The  heavy  rate  of  production 
is  still  kept  up,  but  t he  better  state  of  the  market  has  led 
to  purchases  at  a  much  more  rapid  rate,  and  to  a  con- 
siderable increase  in  the  shipments  of  pig  iron  from  the 
Tees.  The  home  consumption  (says  the  Newcastle  Daily 
Chronicle)  has  been  increased,  and  more  especially  so  for 
hematite  pig  iron,  but  the  stocks  have  increased,  though 
much  less  rapidly.  The  position  of  the  market  is  stronger, 
and  the  output  of  the  blast  furnaces  is  now  better  taken 
up  than  it  was — the  foreign  demand  having  increased  very 
considerably  of  late. 


Record  Steel  Castings. — We  understand  that  the  largest 
steel  sternpost  and  brackets  ever  made  have  just  been 
completed  by  the  Darlington  Forge  Company  for  the 
turbine  steamer  now  in  course  of  construction  at  Messrs. 
Brown  and  Gb.'s  yard,  Clydebank,  for  the  Cunard  Company. 
In  the  casting  of  the  stern  fi-ame  alone,  one  great  piece, 
over  69  tons  of  molten  metal  were  required,  and  its  finished 
weight  is  47  tons.    The  after  brackets  were  cast  singly. 


and  each  one  of  the  pair  weighs  22 J  tons,  whilst  the  for- 
ward brackets,  which  are  slightly  heavier,  have  a  weight 
of  24  tons  each.  The  total  weight  of  the  rudder,  when 
titled,  will  be  70  tons,  the  diameter  of  the  stock  being 
26  in.  Altogether  the  aggregate  weight  of  rudder,  stern, 
frame,  and  brackets  will  closely  approximate  220  tons. 
The  making  of  the  mould  for  the  stern  frame  occupied 
two  months,  and  the  completion  of  the  finished  castings 
six  months  more.  The  height  from  the  bottom  of  the 
rudder  blade  to  the  top  of  the  stern  is  55  ft.  The, 
Darlington  Forge  Company  are  also  supplying  the  stern 
frames  and  brackets  for  the  sister  boat,  in  course  of  con- 
struction at  the  Wallsend  yard  of  Messrs.  Swan,  Hunter, 
and  Wigham  Richardson  Limited.  These  pieces  of  con- 
structive work  are  undoubtedly  unique,  and  testify  to  the 
ability  of  the  foundry  concerned. 

Tub  report  of  Lloyd's  Register  of  Shipping  for  the  year 
ended  June  30th,  1905,  dealing  with  the  operations  of  the 
•society  during  the  year,  states  that  the  gradual  improve- 
ment which  has  taken  place  in  freights  has  no  doubt  con- 
tiibuted   to    the   substantial    increase  in   the  aggregate 
tonnage  of  the  vessels  which  have  been  built  under  survey 
during  the  period  in  question  for  classification  in  Lloyd's 
Register  Book,  the  total  being  1,200,827  tons.  The 
fact  that,  while  the  tonnage  mentioned  is  an  increase  of 
about  120,000  tons  over  the  corresponding  figure  for  the 
previous  year,  the  number  of  vessels  represented  is  actually 
smaller,  draws  attention  to  the  continued  tendency  towards 
the  building  of  still  larger  vessels.    Thus  there  are  included 
in  this  total  no  fewer  than  twenty-four  steamers  of  over 
5,000  tons  each,  amongst  which  the  largest  are  two  of 
over  20,000  tons  each,  one  of  over  19,000  tons,  and  one 
of  over  13,000  tons,  built  for  the  Great  Northern  Steam- 
ship Company,  the  Cunard  Steamship  Company,  and  the 
Pacific  Mail  Steamship  Company,  respectively.  Among 
the  types  of  vessels  classed  by  Lloyd's  Register  during  the 
year  may  be  mentioned  bulk-oil  carriers,  steamers  to  burn 
liquid  fuel,  trunk-deck  and  turret-deck  steamers,  and  the 
now  almost  familiar  turbine  steamers.      On  July  30th 
last,  the  total  tonnage  building  under  the  inspection  of 
the  society's  surveyors  reached  the  total  of  1,123,678  tons, 
as  compared  with  901,844  tons  twelve  months  previously — 
an  increase  of  nearly  25  per  cent.    Included  in  this  total 
are  nine  steamers  to  be  fitted  with  turbine  engines,  among 
them  being  the  two  large  express  steamers  now  being- 
built  for  the  Cunard  Steamship  Company,  under  agree- 
ment with  his  Majesty's  Government. 


TRADE  NOTES 


In  connection  with  the  visit  of  the  Iron  and  Steel  Institute 
from  Sheffield  to  Messrs.  J.  Hopkinson  and  Company's  (Limited) 
works  at  Huddersfield,  we  have  received  from  Messrs.  Hopkinson 
an  artistic  pamphlet  describing  and  illustrating  their  works, 
which  shows  that  the  new  works  are  excellently  equipped  for 
maintaining  the  high  standard  of  this  firm's  valves  and  boiler 
mountings,  and  also  that  attention  has  been  paid  in  arranging 
the  works  to  the  comfort  of  the  workmen  of  all  classes. 

Messrs.  YV.  H.  Roy  and  Co.,  30,  Spriug  Gardens,  Man- 
chester, send  circular  giving  the  advantages  of  the  cooling 
stack.  The  first  plants  installed  in  this  country  were  erected 
under  the  superintendence  of  Mr.  W.  H.  Roy. 

Messes.  William  Matthews  and  Co.,  Brookside  Works. 
Moston  Lane,  Manchester,  are  very  busy  at  present  among 
large  boreholes.  We  learn  that  they  have  secured  the  order 
for  two  36  in.  boreholes  for  the  Staffordshire  Potteries  Water- 
works Company  at  their  works  at  Hatton,  in  addition  to  which 
they  have  recently  completed  two  33  in.  holes  for  the  Notting- 
ham Corporation  Waterworks  at  their  Boughton  Pumping 
Station.  They  are  at  present  engaged  on  over  a  dozen  bore- 
holes, ranging  from  15  in.  to  28  in.  diameter. 

The  Simplex  Steel  Conduit  Company  Limited,  Garrison 
Lane,  Birmingham,  send  us  leaflet  of  their  water-tight  station 
junction  and  bracket  boxes.  These  have  been  used  largely  in 
the  wiring  of  the  Metropolitan  and  District  Railways'  stations 
and  for  colliery  work.    Particulars  can  be  had  on  application. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

42.  High-pressure  Air  Compressor,  by  JIM.  El  well 
Fils,  Plaine  St.  Denis,  Paris.*— -Fig.  156  is  a  sectional 
elevation  through  both  cylinders.  Figs.  157  and  158  are 
also  sectional  elevations  through  the  small  and  large 
cylinders,  both  at  right  angles  to  the  shaft,  and  fig.  159  is  a 
sectional  elevation  through  the  large  cylinder.    The  cum- 


Fio.  156. 


pressor  is  intended  for  a  pressure  of  1,4301b.  per  square 
inch,  and  the  air  is  compressed  in  four  stages.  On  the 
down  stroke  of  the  large  piston  the  air  is  drawn  into  the 
cylinder  through  the  eight  valves  E,  E,  fig.  159,  in  the 


Fro.  157. 


cover,  which  are  closed  by  helical  springs.  A  spray  of  water 
is  introduced  at  the  same  time,  and  a  small  quantity  of  oil 


Fig.  158. 


is  drawn  in  from  the  lubricator'.  "When  the  piston  ascends 
it  compresses  the  air  above  the  piston  until  it  is  able  to  open 
the  valves  F  in  the  piston  and  to  enter  the  annular  space  B, 

*Frum  the  Engineer,  March  16th,  1894. 


so  that  compression  goes  on  with  diminishing  volume  until 
the  end  of  the  stroke,  when  the  pressure  is  about  57  lb  On 
the  return  stroke  the  pressure  is  raised  to  112  lb  and  the 
air  is  forced  into  a  coil  of  pipes  connecting  the  lar^e  with 


Fig.  159. 


the  small  cylinder,  and  as  this  is  in  a  tank  filled  with  water 
which  is  kept  in  motion  by  a  pump,  the  air  is  cooled  before 
it  enters  the  small  cylinder  by  the  central  valve  at  the  top 
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The  air  passes  through  the  valve  in  the  small  piston  on  its 
up  stroke  into  the  annular  space  beneath,  and  its  pressure 
is  then  raised  to  4301b.,  and  on  the  return  stroke  it  is  dis- 
charged at  1,1301b.  It  is  to  be  noticed  that  the  water 
introduced  into  the  first  cylinder  passes  through  all  the 
stages,  and  is  always  above  the  valves.  It  is  claimed  by  the 
makers  that  this  is  a  feature  of  considerable  importance  in 
high-spee  1  machine?,  because  there  is  no  danger  of  knocking 
a  cylinder  end  out,  or  breaking  the  piston  if  too  much 
water  should  be  admitted.  These  compressors  are  specially 
designed  for  charging  torpedoes,  and  are  used  in  the  French 
Navy.    The  leading  dimensions  of  the  machine  shown  are  : — 

Diameter  of  large  air  piston        210  mm.  (8*26  in.) 

Diameter  of  trunk   180  mm.  (7*1  in.) 

Diameter  of  small  piston   66  mm.  (2-6  in.) 

Diameter  of  trunk   55  mm.  (2 '1 7  in.) 

Diameter  of  steam  pistons          180  mm.  (7'1  in.) 

Stroke  of  all  pistons    150  mm.  (5-9  in.) 

A  general  view  is  shown  in  fig.  160,  in  which  it  will  be 
seen  that  the  air  cylinders  are  at  the  top  and  the  steam  at 
the  bottom.  The  steam  piston  rods  are  connected  to  the 
air  trunks  by  means  of  two  rods  and  two  crossheads,  and 
the  crank  shaft  is  driven  by  two  connecting  rods  fastened 
to  gudgeons  in  the  air  trunks.  The  valves  are  driven  by 
eccentrics  on  this  shaft,  and  the  circulating  plunger  pump, 
which  is  to  the  left  of  fig.  160,  is  also  driven  by  it  by  means 
of  two  connecting  rods  and  a  lever.  Another  size,  intended 
to  discharge  17*65  cubic  feet  of  air  at  1,4001b.  pressure,  has 
the  following  leading  dimensions  : — - 

Diameter  of  large  air  piston   7-ji  in. 

Diameter  of  trunk   6jj  in. 

Diameter  of  small  piston    2|  in. 

Diameter  of  trunk   1  ^  in.' 

Diameter  of  steam  pistons    6.1  in. 

Stroke  of  all  pistons   -IJ  in. 

Revolutions  per  minute   300  to  350 

Steam  pressure        431b.  to  71  lb.  per  square  inch. 

(To  be  continued.) 


THE    PROTECTION    OF   WOOD  AGAINST 
WHITE  ANTS. 

All  timbers,  with  the  exception  of  a  few  of  the  more 
expensive  kind,  are  subject  to  the  depredations  of  white 
ants,  whilst  so  far  no  treatment  for  the  protection  of  wood 
against  these  pests  has  been  commercially  successful. 
Creosote  and  other  mineral  oils  have  been  tried,  but  they 
are  not  lasting,  only  partially  impregnate  the  wood,  and 
cannot  be  used  for  indoor  work.  Various  chemicals  have 
also  been  employed,  but,  in  general,  these  are  inefficient 
or  too  costly.  The  method  introduced,  however,  by  the 
Powell  Wood-Process  Syndicate  appears  to  effectually  over- 
come these  objections.  This  process  consists  in  first  boil- 
ing the  wood  in  a  saccharine  solution,  which  expels  the 
latent  air.  In  the  subsequent  cooling  the  solution  is 
absorbed  by  the  tissues,  with  the  result  that  the  wood  is 
strengthened  and  improved  in  quality.  It  is  afterwards 
artificially  dried,  and  the  ordinary  process  is  then  com- 
plete, the  wood  being  thoroughly  seasoned.  In  order  to 
render  wood  proof  against  the  attacks  of  white  ants  it  is 
only  necessary  to  combine  with  the  saccharine  solution 
certain  substances  obnoxious  to  these  insects,  which  sub- 
stances are  absorbed  by  the  wood  along  with  the  saccharine 
solution.  The  extra  expense  is  thus  confined  to  the  bare 
cost  of  the  materials  added,  which  is  very  small.  Samples 
treated  in  this  manner  were  sent  out  to  India  by  the 
above  syndicate,  whose  offices  are  in  Temple  Bar  House, 
E.C.,  and  satisfactory  reports  regarding  the  same  have 
recently  been  received. 

The  application  of  this  treatment  will  now  permit  of 
the  more  extended  use  of  wood  in  tropical  countries  for 
all  purposes,  and  may  lead,  in  many  cases,  to  the  substitu- 
tion of  ordinary  timber  for  the  more  expensive  hardwoods. 


STEAM  POWER  GEN ERATION.— XV. 

By  G.  Croybon  Marks. 

(Continued  from  page  529.) 

The  invention  of  liamsbottom  in  1865  marks  the  beginning 
of  the  method  of  forming  seamless  boiler  hoop  and  sections 
by  rolling.  The  method  of  rolling  is  shown  in  fig.  138.  A 
central  opening  was  formed  in  the  ingot,  and  expanded  by  a 
mandrel,  after  which  the  hoop  was  transferred  to  a  rolling 
mill.  This  latter  might  either  have  a  third  roller  in  the 
centre,  in  which  case  the  hoop  would  be  elliptical,  or  two 
rollers  only  might  be  employed. 


Fig.  139  shows  Lloyd's  method  of  fixing  the  tubes  to  the 
tube  plate.  The  ends  of  the  tubes  were  fixed  in  the  tube 
plates,  and  expanded  therein  by  means  of  conical-shaped 
wedges.  This  device  was  patented  in  the  year  1865,  and  is 
similar  to  the  method  now  adopted  by  many  boiler  makers. 


In  the  same  year  Belleville  obtained  a  patent  for  a  water- 
tube  boiler  possessing  many  important  and  interesting 
features  shown  in  figs.  140  and  141. 

The  success  of  the  water-tube  type  of  boiler  led  to  the 
demand  for  a  simpler  construction  and  more  accessibility  to 
the  parts,  especially  for  the  removal  of  damaged  tubes.  This 
facility  was  claimed  by  Belleville  for  his  invention  of  1865, 
and  also  that  the  parts  were  free  to  expand  and  contract 
without  injury.  The  steam  was  drawn  in  uniform  portions 
from  every  part  of  the  collector  or  drum  in  order  to  avoid 
priming. 
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This  was  accomplished  by  a  conical  pipe  arranged  within 
the  steam  drum,  this  pipe  having  a  series  of  holes  w»  ose 
diameters  increased  in  proportion  to  their  distances  from 
the  outlet.    Baffle  plates  were  provided  iu  the  firebox  to 


Fig.  140 


Fig.  141. 


direct  and  lengthen  the  course  of  the  flames  and  hot  gases. 
The  feed  pipes,  square  in  section,  were  located  below  the 
firegrates  (see  fig.  141).  The  water  tubes  were  U-shaped, 
and°are  kept  apart  by  distant  pieces.  The  feed  and  over- 
flow pipes,  and  also  the  pipes  for  returning  water  collected 
fiom  the  steam  drum,  were  connected  to  a  longitudinal 
cylinder  arranged  about  midway  of  the  height  of  the 
generator,  and  to  this  cylinder  were  connected  the  gauge 
o-lasses.  Whereas  in  the  case  of  the  marine  boiler  shown 
there  is  no  special  steam  drier  or  superheater  employed,  the 


system  of  tubes  was  claimed  to  be  of  sufficient  height  to 
prevent  or  minimise  priming.  A  steam  purifier  F,  however, 
was  interposed  between  the  steam  drums  and  the  engine 
cylinders. 

A  remarkable  design,  especially  in  its  similarity  to  the 
Babcock  and  Wilcox  boiler  of  1873,  is  the  boiler  of  Newton's, 
patented  in  1867,  shown  in  fig.  142.  The  essential  features 
of  this  boiler,  viz.,  inclined  inter-connected  water  tubes, 
transverse  mud  well  in  flue  behind  bridge,  and  the  steam 
drum,  are  still  found  in  modern  boilers  of  this  type. 

Fig.  143  shows  a  vertical  type  of  boiler  invented  by 
Galloway  and  Holt  in  1868. .  As  will  be  seen  the  boiler 
cousisttd  of  an  upper  and  a  lower  part,  the  former  having 
wide  conical  tubes  or  flues  extending  from  its  bottom,  which 
constituted  the  firebox  •  crown  to  its  top.    To  prevent  the 


too  free  passage  of  the  smoke,  spherical  or  other  water 
chambers  were  suspended  below  the  conical  flues,  and 
connected  by  vertical  water  tubes  with  the  upper  and  lower 
parts  of  the  boiler.  Close  ended  tubes  communicating  with 
the  water  space  were  also  suspended  iu  the  firebox. 


Fir.  143. 


Fig.  144  illustrates  one  of  a  common  type  about  that 
time,  in  whioh  there  was  an  annular  water  space  or  hollow 
wall  around  the  firebox.    In  this  example,  however,  there  is 


Fig.  144. 


the  unusual  feature  of  smoke  tubes  passing  down  through 
theannularwaterspa.ee.  The  other  ,  tubes  are.  water  tubes 
serving  to  connect  the  lower  part  of  the  boiler  with  the 
upper  for  the  promotion  of  circulation. 
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The  "Elephant"  type  of  boilers  of  Grassland's  are  well 
known.  The  present  example,  fig.  145,  is  the  earliest  in 
which  any  of  the  drums  of  an  Elephant  boiler  are  shown  as 
multitubular.    A  mud  well  is  shown  behind  the  firebox  at  a 


Fig.  145 

level  lower  than  the  firebars  ;  this  feature  was  at  about 
the  period  emphasised  by  another  inventor  as  a  valuable 
feature  of  his  own  invention,  but  in  that  case,  unlike 
Crosland's,  the  mud  well  served  also  as  feed  tank. 

The  broken-away  part  at  the  left-hand  side  of  the  figure 
indicates  where  mechanical  stoking  appliances  described  by 
Crosland  were  used. 


Fig.  146. 

The  invention  of  Salisbury,  shown  by  fig.  146,  was  a 
method  to  ensure  a  good  supply  of  air  to  help  the  complete 
combustion  of  the  hot  gases  from  the  furnace,  while  passing 
through  the  tubes.    The  roof  of  the  firebox  had  a  number 


Fig.  147. 

of  holes  opening  directly  into  a  combustion  chamber  inter- 
posed between  the  firebox  and  the  boiler.  The  sides  of  the 
firebox  were  also  perforated,  and  a  lateral  annular  flue 


admits  air  to  both  firebox  and  combustion  chamber,  and 
air  is  also  admitted  to  the  firebox  frame  beneath.  The 
smoke  tuhes  open  at  one  end  into  the  combustion  chamber; 
an  I  at  the  other  end  iuto  a  smoke  box  located  above  the 
steam  space  of  the  boiler. 

For  the  purpose  of  feeding  boilers,  Bonneville  in  1869 
proposed  to  use  iu  place  of  an  injector  a  three-way  cock, 
the  plug  of  which  in  oue  position  communicated  with  a  tank 
to  draw  therefrom  a  small  quantity  of  water,  and  in  another 
position  closed  communication  with  the  tank,  but  opened 
connection  with  the  boiler  (see  fig.  147).  The  p'ug  was 
connected  in  any  mechanical  way  with  a  moving  part  of  the 
engine  to  rotate  it.  This  case  is  noted  as  being  the  first  of 
its  kind,  but  the  apparatus  itself  comprises  a  quite  ordinary 
three-way  cock  and  gearing.  1c  may  also  be  interesting  to 
note  that  this  idea  of  boiler  feeding  was  subsequent  to  the 
introduction  of  the  injector. 

(To  be  continued. J 
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"  The  Primary  Arithmetic.''    Part  II.    Edited  by  Win. 
Briggs,  M.A.    The  University  Tutorial  Press  Limited, 
157,    Drury    Lane,   W.C.,   and    Burlington  House, 
Cambridge.    Price  6d. 
The  book  before  us  is  the  second  of  the  three  parts  into 
which  this  course  has  been  divided,  and  comprises  the 
compound  rules — weights  and  measures.    Its  strong  point, 
and  withal  its  essential  feature,  is  the  excellent  set  of 
exercises.    These  are  of  such  a  nature  as  to  encourage 
the  thinking  powers  of  the  student,  and  thus  serve  the 
primary  purpose  of  an  arithmetic. 


"  The  Law  and  Practice  relating  to  Patents,  Trade  Marks, 
and  Designs."  By  David  Fulton,  of  the  Middle 
Temple  and  Northern  Circuit,  Barrister-at-Law. 
Third  edition.  London  :  Jordan  and  Sons  Limited, 
116  and  120,  Chancery  Lane,  W.C.  1905.  Price 
12s.  6d.  net ;  post  free,  13s. 

This  welHuiown  book  has  'been  thoroughly  revised  to 
bring  it  up  to  date,  especially  with  regard  to  the  changes 
in  the  Patent  Law  and  Rules  introduced  since  1902,  the 
publication  of  the  book  having  been  purposely  delayed 
so  that  all  available  information  on  the  new  practice 
adopted  by  the  Patent  Office  this  year  might  be  included. 
The  successive  statutes  from  1883  to  1902  have  been 
codified  and  consolidated,  and  different  type  employed  at 
appropriate  places  to  render  clear  at' a  glance  the  respective 
sections  of  the  Amending  Acts  and  New  Rules.  Numerous 
additional  cases,  many  of  great  importance,  have  been 
included.  Although  so  much  revision  and  addition  has 
been  found  necessary,  due  to  the  recent  changes  in  the 
law  and  practice  and  the  new  points  of  controversy  settled 
in  recent  cases,  yet  the  size  of  the  volume  has  not  increased. 
Thus  the  handy  nature  of  the  work,  as  compared  with 
several  other  portly  volumes  on  the  same  subject,  and  the 
concise  arrangement  for  which  the  previous  editions  were 
conspicuous,  are  existent  in  even  a  more  marked  degree. 
This  may  be  accounted  for  to  some  extent  by  the  wise 
course  of  the  author  in  limiting  the  chapters  on  Foreign 
Patents  to  practically  a  brief  explanation  of  the  Inter- 
national Convention.  The  author  accomplished  no  slight 
achievement  when  he  included  in  a  single  handy  volume 
a  concise  but  yet  comprehensive  work  on  what  may  be 
considered  three  distinct  subjects — ?>.,  Patents,  Trade 
Marks,  and  Designs ;  but  we  always  thought  the  inclusion 
of  over  a  hundred  pages  on  Foreign  Patents  as  superfluous, 
because  it  is  practically  impossible  to  adequately  treat 
this  latter  subject  in  a  single  complete  volume  of  even  con- 
siderable size,  and  the  numerous  and  frequent  changes  soon 
I   render  a  work  out  of  date.    We  are  therefore  pleased  to 


October  20,  1905]  THE    PRACTICAL  ENGINEER. 


607 


see  that  the  space  previously  allotted  to  Foreign  Patents 
has  been  utilised  for  amplification  of  the  home  law  and 
practice  and  cited  cases,  so  that  the  value  of  the  work,  as 
a  hand  book  especially  for  the  patentee  as  well  as  for  the 
practitioner,  has  been  enhanced  without  any  apparent 
increase  in  the  size  of  the  volume.  In  short,  the  evidence 
in  the  earlier  editions  of  endeavour  to  give  clear  enuncia- 
tion and  explanation  simultaneously  with  studies,  brevity 
of  expression,  and  rigid  exclusion  of  all  unnecessary 
padding,  is  even  more  pronounced. 

'•'Modern  Electricity:  A  Practical  Working  Encyclopedia 
and  Manual  of  Theories,  Principles,  and  Applications." 
By  James  Henry  and  K.  T.  Hora.    London  :  Hodder 
and  Stoughton,  27,  Paternoster  Row. 
This  is  an  original  production,  which  will  appeal  to  its 
readers  by  reason  of  the  encyclopedic  method  adopted. 
This  arrangement  makes  it  particularly  adapted  to  the 
engineer  and  inventor,  who  generally  wishes  to  turn  to 
information  on  a  special  subject  without  having  to  wade 
through  pages  of  matter  of  little  moment  to  the  reference 
required.    The  descriptions  are  lucid,  and  explanations 
are  given  in  such  a  manner  as  to  leave  a  clear  and  correct 
impression  on  the  mind  of  the  reader. 

It  is  needless  to  go  into  details  regarding  ground 
covered,  as  little  is  left  untouched,  and  although  no  branch 
is  dealt  with  in  an  exhaustive  manner,  all  is  attacked 
sufficiently  to  enable  the  elements  to  be  understood.  There 
are,  roughly,  some  270  explanations  given,  ranging  from 
the  theory  of  electricity  to  examples  in  traction  work, 
touching  on  electric  systems,  telegraphy,  telephony, 
Rontgen  rays,  etc.,  on  the  way. 

Any  reader  Mho  takes  the  pains  to  become  acquainted 
with  the  contents  of  this  book  can  satisfy  himself  with 
having  gained  a  good  general  knowledge  of  the  present 
practice  and  applications  of  electricity.  The  writer  does 
not  hesitate  in  considering  that  the  earnest  desire  of  the 
authors  will  be  fulfilled. 
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"Foundry  and  General  Specialties"  is  the  title  of  a 
well-illustrated  brochure  we  have  received  from  Messrs.  Horace 
P.  Marshall  aud  Company,  6  and  7,  Cross  Fountain  Street, 
Leeds.  These  appliances  include  cupolas,  core-making  machines, 
sand  mixers,  foundry  testing  machines,  pneumatic  sand  rammers, 
chipping  machines,  air  compressors,  moulding  machines,  etc., 
etc. 

A.  P.  Lundberg,  477,  Liverpool  Eoad,  London,  N.,  send 
price  lists  of  electrical  accessories,  comprising  armoured  plugs, 
pivot  switches,  tumbler  switches,  etc. 

Messrs.  John  Cherry  and  Sons,  Beckside,  Beverley,  send 
catalogue  of  their  patent  helical  centrifugal  pump.  These  are 
designed  for  belt  driving,  or  for  direct  coupling  to  steam 
engine  or  electric  motor,  and  are  suitable  for  working  against 
all  heads. 

We  have  received  from  Messrs.  B.  T.  Hall  and  Company.  39, 
Victoria  Street,  Westminster,  their  bargain  book  for  drawing- 
office  requisites.    This  contains  a  list  of  useful  instruments  and 
apparatus  at  reasonable  prices 
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A  THREE-SPINDLE   TAPPING  MACHINE. 

By  John  Tang ye. 
In  a  former  article,  the  subject  being  "  Various  Gripping 
Devices,"  the  writer  gave  a  sketch  and  description  of  a 
special  form  of  vice  for  holding  malleable  pipe  fittings 
when  testing  same  under  hydraulic  pressure.  The  notable 
feature,  as  far  as  the  vice  was  concerned,  was  the  method 
of  simultaneously  clamping  the  pipe  fitting  from  the  two 
necessary  directions  by  means  of  one  lever,  and  incidentally 
the  proper  and  most  rapid  way  of  adjusting  the  whole 
for  each  different  size. 

Lately,  in  turning  up  some  papers,  particulars  of  a 
tapping  machine  came  to  light,  made  for  the  same  firm. 
There  are  some  interesting  features  in  the  tool,  and  a  few 
sketches  of  it  would  doubtless  be  of  interest.  In  criticising 
ihe  design,  it  should  be  borne  in  mind  that  the  automatic 
lathe  was  then  not  known,  and  that  hopper,  chain,  and 
belt  feeds  had  not  made  appearance  outside  a  few  factories 
mostly  rigidly  closed  to  visitors. 

Our  customers  had  already  a  triple  tapper  for  the  pur- 
pose, of  their  own  make,  gradually  evolved  through  many 
trials  and  experiments  by  a  clever  old  foreman.  There 
were,  however,  many  troubles  and  disadvantages  with  it, 
and  the  cost  of  making  and  unmaking  the  machine  several 
times  was  fairly  high.  This  machine  had,  of  course,  three 
spindles,  but  each  was  horizontal  and  independently  driven, 
and  the*  vice  was  fixed  centrally.  This  arrangement  en- 
tailed a  walk  all  round  for  each  fitting  tapped,  and  a 
period  of  waiting  for  the  machine  while  the  man  withdrew 
and  replaced  a  job.  Besides  this,  each  spindle  and  tap 
had  to  be  forced  into  work  by  a  long  lever  until  the  tap 
threads  took  hold.  This  took  considerable  end  pressure 
in  large  sizes,  so  that  the  man  had  rigged  up  a  thong  on 
each  lever  for  his  foot,  in  order  to  bring  his  weight  to 
bear  for  the  purpose.  Even  then  sometimes  the  threads 
stripped,  or  nearly  did  so,  causing  waste  which  might  have 
been  avoided. 

I  may  say  here  that  the  pipe  fittings  were  of  malleable 
cast  iron,  made  from  carefully-formed  patterns  and  core 
boxes,  and  nicely  annealed,  and  to  this  day  it  appears 
to  me  that  these  pipe  fittings  are  preferable  to  welded 
wrought  iron,  whether  done  electrically  or  otherwise.  The 
malleable  tie  or  bend,  besides  being  neat  outside,  is  smooth 
and  well  rounded  inside,  entailing  less  friction  for  fluids, 
and  in  addition  each  end  has  a  reinforcing  bead  just 
where  it  is  wanted  to  prevent  splitting,  instead  of  being 
thick  all  over.  The  weakness  of  a  weld  is  obvious,  and  if 
malleable  iron  is  an  objection,  one  can  only  say  that 
correct  section,  proper  mixtures,  and  sufficient  annealing 
will  give  uniform  results..  At  all  events,  H.M.  Government 
accept  malleable  iron  for  many  important  purposes,  though 
for  tapping  purposes  it  is  not  the  most  pleasant  possible. 

The  work  of  tapping,  was  additionally  arduous,  due  to 
the  fact  that  the  fittings  were  to  be  tapped  taper,  the 
taps  being  accurately  cut  on  a  lathe  with  taper  attachment, 
and  the  tubes  supplied  therewith  were  screwed  taper  to 
correspond  in  extra  deep  dies.  Some  sizes  of  fittings,  I 
found,  were  reamed  before  tapping,  though  these  were 
not  the  largest  sizes,  and  it  turned  out  to  be  due  to  a 
little  too  much  allowance  in  the  core  boxes,  which  was  at 
once  remedied. 

It  was,  therefore,  specified  that  the  new  machine  should 
have  (1)  two  horizontal  spindles  and  one  vertical  spindle 
to  facilitate  inspection ;  (2)  that  each  spindle  should  be  fed 
forward  positively  to  avoid  the  heavy  strain  of  forcing 
forward  by  hand,  not  to  speak  of  the  other  objections  ; 
and  (3)  to  have  automatic  stop  and  reverse  motion.  With 
these  particulars  the  writer  roughed  out  a  design  and 
price,  which,  on  being  submitted,  were  approved.  The 
fittings  to  be  tapped  ranged  in  size  from  1  in.  to  4  in.  gas 
in  almost  endless  combination,  and  our  customer  decided 
to  use  his  old  machine  for  all  below  these  dimensions, 
for  which  it  answered  fairlv  well.    In  the  case  of  pipe 
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"•crosses,'-  to  avoid  a  fourth  spindle  it  was  agreed  to  tap 
three  of  the  holes,  and  then  to  reverse  the  cross  and 
tap  the  remaining  hole  by  itself,  crosses  being  rather 
exceptional. 

The  machine  produced  is  shown  in  figs.  1,  2,  and  6,  being 
respectively  front  elevation,  side  elevation,  and  plan  sec- 
tion, the  latter  partially  on  horizontal  spindle  centre  line. 

The  frame  of  the  machine  presented  some  little  difficulty 
in  the  way  of  making  it  symmetrical,  but  eventually  we 
decided  upon  that  shown,  all  spindles  being  carried  in  a 
sort  of  horseshoe  bracket,  the  lower  extremities  of  which 
were  bolted  to  a  short  section  of  lathe  bed.  It  seems 
generally  the  case  that  a  design  incorporating  a  length 
of  lathe  bed  comes  out  cheaper  in  the  shop  than  any  other, 
probably  owing  to  the  severely  "  cut  "  prices  on  the 
ordinary  "engine"  lathe.  The  lathe  bed  had  underneath 
a  large  cast-iron  tray,  and  the  whole  was  mounted  on 
two  substantial  box  or  '  cabinet "  less. 

Each  spindle  was  driven  from  a  cone-pulley  shaft  at  the 
back  of  the  machine,  shown  in  tig.  3,  through  double  spur 
gearing,  two  cone  pulleys  being  fitted  with  cross  and  open 
belts  respectively.  The  cones  were  driven  from  an  over- 
head countershaft,  with  reversing  pulleys  and  friction 
clutches,  operated  by  stops  described  later  on.  The 
vertical  spindle  was  driven  from  the  cone-pulley  shaft  also, 
by  means  of  mitre  gearing,  and  subsequently  spur  gear- 
in-  as  before,  so  that  all  spindles  revolved  exactly  in 
unison.  The  spindle  spur  wheel  in  each  case  was  mounted 
on  a  hollow  cast-iron  stud,  sensitive  drill  fashion,  so  that 
the  spindle  was  free  from  side  strain,  and  had  a  good 
bearing.  From  the  spur  wheel  each  spindle  was  driven 
by  a  separate  boss  or  gland  bolted  to  the  wheel  boss,  which 
drove  the  spindle  by  two  sliding  keys  opposite  to  each 
other.  To  obtain  the  positive  feed,  we  were  able  to  take 
advantage  of  the  uniform  11-threads  gas  from  1  in.  up- 
wards, and  we  therefore  cut  a  thread  of  this  pitch  on 
each  spindle.  To  adjust  the  spindles  endwise,  the  spindle 
nuts  could  be  revolved  by  a  tommy,  and  to  accelerate  this, 
which  at  1 1  per  inch  would  have  been  rather  slow,  we 
cut  a  :[  in.  pitch  thread  left  hand  externally  on  the  nut, 
getting  thereby  a.  compound  movement.  When  sufficiently 
adjusted,  each  spindle  nut  was  locked  from  further  re- 
volving by  a  latch  engaging  in  notches  on  the  nut  flange, 
the  latch  being  moved  vertically  by  an  eccentric  and 
ball  handle. 

The  reversing  motion  was  the  next  thing,  and  needed 
some  consideration.  The  only  way  appeared  to  be  to 
attach  some  sort  of  subsidiary  screw  motion  geared  from 
one  or  other  of  the  main  spindlex  by  chain  and  sprocket 
wheels.  To  do  this  we  used  a  pair  of  screws,  to  avoid 
twisting,  on  each  side  of  a  stop  rod.  the  screws  being 
right  and  left  hand,  and  geared  together  by  spur  wheels. 
The  stop  rod  was  fixed  at  one  end  to  a  small  slide,  with 
the  usual  notches  and  spring  latch,  as  shown  in  fig.  1. 
The  notches  were  made  to  allow  of  complete  reversal  of 
the  spindles  back  to  the  starting  point,  when  the  latch 
should  hit  the  high  side  of  t lie  centre  notch  and  all  move- 
ment should  cease.  To  make  this  reverse  as  free  as 
possible,  we  fitted  a  friction  roller  to  the  slide  opposite  the 
spring  latch,  and  to  push  the  slide  right  across  sufficient 
energy  was  stored  by  (lie  springs  against  the  adjustable 
stops.  A  hand  lever  was  supplied  for  starting  and  stopping, 
and  the  countershaft  shipper  rod  was  connected  with  this 
by  suitable  rod  and  bell-crank  lever. 

It  may  be  objected  that  this  screw  motion  was  expensive, 
and  certainly  we  might  have  used  a  chain  or  wire  cord 
in  some  way.  At  all  events,  our  method  was  well  in 
view  and  reach  of  t lie  workman,  was  easy  to  adjust  and 
safe,  and  gave  plenty  of  range.  I  found  afterwards  that 
through  some  little  inattention  in  the  shop  my  special 
form  of  notch  had  not  exactly  been  adhered  to,  so  that 
the  machine  reversed  itself  each  way  instead  of  stopping 
in  the  first  position.  In  offerino;  to  remedy  this,  the 
workman  told  me  he  preferred  it,  as  it  saved  him  the 
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Fig.  2.—  Side  Elevation. 

trouble  of  re-starting  the  machine  himself,  and  he  could 
allow  just  enough  time  to  replace  the  tapped  fitting  by 
a  fresh  one,  a  quick  proceeding,  as  explained  in  the  next 
paragraph. 

The  last  point  of  the  machine  is  the  vices,  of  which 
we  supplied  two,  each  carried  on  a  swinging  arm  in  front 
of  the  lied.  The  workman  was  thus  able  to  set  one  pipe 
fitting  while  another  was  being  tapped.  When  the 
spindles  had  reversed,  and  had  completely  withdrawn,  the 
vice  in  the  central  position  .was  released  and  swung  out- 
wards, being  replaced  immediately  by  the  other  vice  and 
fitting  while  the  operator  could  take  out  the  finished  job 
and  set  another  at  his  leisure.  Each  vice  had  on  its  under- 
side a  short  tee-slot,  and  in  the  centre  of  the  bed  we 
fitted  a  bolt  sustained  by  a  spring,  so  that  as  each  vice 
was  pushed  on  board  it  could  be  firmly  secured  centrally 
by  the  bolt  and  cross  handle  underneath  the  bed.  Each 
radial  arm  had  also  a  screw  stop  set  for  each  size  of 
fitting,  to  bring  it  exactly  central  with  the  spindles.  In 
addition,  the  hinges  of  the  arms  could  be  adjusted  hori- 
zontally on  the  side  of  the  bed,  so  that  whatever  the  size 
of  pipe  fitting,  the  vices  should  be  at  right  angles  with 
the  spindle  centres. 
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The  loose  jaws  or  holders  for  gripping  the  job  we 
succeeded  in  simplifying  by  supplying  them  with  radial 
set  screws  after  the  manner  of  the  old  lathe  bell  chuck. 
This  enabled  them  to  accommodate  almost  any  combination 
of  tee,  bend,  etc.,  in  one  pair  of  slip  jaws  of  the  maximum 
size,  and  for  the  eleven  sizes  of  fittings  from  1  in.  to  4  in. 
we  only  supplied  the  same  number  of  slip  jaws.  This 
seems  a  slight  matter,  but  previously  our  customer  had 
used  a  separate  pair  of  jaws  for  nearly  every  combination, 
numbering  over  one  hundred  (with  packings  and  odd 
pieces),  so  that  we  saved  thereby  considerable  storage  room 
if  nothing  else. 

On  testing,  the  machine  turned  out  very  well, 
first  day,  after  our  customer's  man  had  been  on 
little  time,  I  found  both  him  and  the  machine  well  on 
the  way  to  be  buried  in  a  lot  of  pipe  fittings  sent  to 
us  to  do  our  worst  upon.  This,  he  informed  me,  was 
a  morning's  work  for  our  machine,  and  would  have  taken 
three  to  four  days  on  his  old  tapper,  besides  heavy  labour 
for  himself.  After  a  little  practice  the  setting  of  the 
stops  was  a  simple  matter,  and  the  whole  resulted  very 
satisfactorily  for  all  concerned. 


and  the 
it  some 


BRITISH-BUILT  LOCOMOTIVES  FOR  INDIAN 
RAILWAYS. 


Powerful  Six-wheeled  Coupled  Bogie  Mail  Locomotives 
for  the  Bengal-Nagpur  Railway. 

Some  few  months  ago  the  Bengal-Nagpur  Railway  Company 
placed  an  order  for  ten  powerful  six-wheeled  coupled  bogie 
locomotives  with  Messrs.  Robert  Stephenson  and  Company 
Limited,  of  Darlington,  and  in  the  accompanying  illustra- 
tion is  depicted  one  of  these  engines,  all  of  which  have 
been  built  to  the  specification  of  Sir  John  Wolfe-Barry, 


plates  being  9/laia.  in  thickness.  The  firebox  is  of  the 
well-known  Belpaire  pattern,  and  has  a  length,  outside 
shell,  of  8  ft.  8  in.,  and  a  width  at  the  bottom,  outside,  of 
4  ft.  7§ih.  The  tubes  number  190,  and  are  2^  in.  in 
diameter.  The  total  heating  surface  is  1,831  square  feet, 
to  which  the  tubes  contribute  1,673'5  square  feet,  and  the 
firebox  the  remaining  157'5  square  feet.  The  firegrate 
area  is  32184  square  feet,  and,  taking  90  per  cent  of  the 
boiler  pressure,  the  tractive  force  amounts  to  22,922  lb. 
The  cab  lias  been  specially  designed  for  Indian  climatic 
conditions,  affording  ample  protection  from  the  power  of 
the  sun,  and  in  place  of  the  slide  windows  sometimes  seen 
on  European,  and  nearly  always  on  American,  locomotives, 
louvred  shutters,  sliding  between  light  angle-iron  framing, 
are  provided  both  on  the  engine  and  the  tender.  In 
working  order  the  engine  weighs  63  tons  5  cwt.,  distri- 
buted thus  :  Bogie  wheels,  16  tons  2  cwt. ;  leading  wheels, 
15  tons  11  cwt.;  driving  wheels,  15  tons  15  cwt.;  and 
trailing  wheels,  15  tons  14  cwt.  The  tender,  which  has  a 
capacity  of  3,500  gallons  of  water  and  7  tons  of  coal, 
weighs  an  additional  41  tons  4  cwt.,  which  is  distributed  : 
Leading  wheels,  13  tons  9  cwt.;  intermediate,  13  tons 
10  cwt. ;  and  trailing  wheels,  14  tons  5  cwt.  These  six- 
wheeled  coupled  express  locomotives  of  the  Bengal-Nagpur 
Railway  Company  have  an  aggregate  weight,  in  running 
order,  of  104  tons  9  cwt.,  and  bear  the  following  names: 
Rodney,  Renown,  Mars,  King  Edward,  Lancaster,  London, 
lbu  nibal,  Centurion,  Challenger,  and  Agincourt. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  12th  October 
1905  :— 

Dundee. — First  clans  :  C.  H.  Dundas.    Second  class  :  J.  Campbell. 


SIX-WHEELED  COUPLED  BOGIE  MAIL  LOCOMOTIVE  FOR  THE  BENGAL-NAGPUR  RAILWAY,  BUILT  BY  MESSRS  R.  STEPHENSON  AND  CO.  LTD 


K.C.B.,  the  consulting-  engineer  of  the  Bengal-Nagpur 
Railway,  and  are  intended  for  working  the  heavy  mail 
expresses  between  Calcutta  and  Bombay.  The  six 
coupled  wheels  have  each  a  diameter  of  6  ft.  1  Jin.,  the 
bogie  wheels  a  diameter  of  3  ft.  6  in.,  whilst  the  six  wheels 
of  the  tender  are  3  ft.  8  in.  in  diameter.  The  cylinders 
are  20  in.  diameter,  with  a  piston  stroke  of  26  in.,  and 
have  ordinary  sliding  valves,  the  motion .  being  of  the 
Stephenson  link,  with  its  eccentrics  on  the  driving  axle, 
the  rods  being  bent  clear  of  the  leading  axle.  The  boiler, 
which  is  of  large  dimensions,  and  has  its  centre  line 
"  pitched  "  8  ft.  6  in.  above  rail  level,  is  constructed  of 
steel  plates,  with  copper  fireboxes  stayed  with  copper  stays, 
the  tubes  being  of  brass.  The  boiler  barrel  has  a  mean 
diameter  of  4  ft.  99/1(i  in.,  and  a  length  of  14  ft.  ljin.,  the 


Greenock. — First  class  :  H.  C.  Evving,  J.  Taylor,  G.  Croll,  J.  M. 
McMillan,  D.  F.  Mackie.    Second  class  :  J.  Watt. 

HULL. — First  class:  J.  Taylor,  G.  A.  Oliver.  Sec  nd  class:  E. 
Doubtfire,  J.  P.  Smith. 

Liverpool. — First  class  :  D.  J.  McKinlay.  Second  class :  H.  Heu- 
.shaw,  G.  Owen,  W.  B.  Roberts,  G.  Stephens. 

London. — First  class :  H.  G.  Alexander,  E.  J.  Brown,  H.  Dodd. 
Second  class  :  C.  H.  B.  Lochhead,  F.  \V.  Youldon. 

Nouth  Shields. — First  class  :  J.  T.  Matthew,  N.  Hirst,  A. 
Landreth,  F.  G.  Grey.  Second  class  :  H.  Corkeiam,  J.  L.  Downes,  C. 
Landreth. 


It  is  reported  that  the  South  Durham  Steel  and  Iron  Com- 
pany have  purchased  50,000  tons  of  Middlesbrough  hematite,  at 
65s.  per  ton,  for  delivery  from  July  to  December  next  year. 
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ENGINEERING. 

A  Practical  Manual  on  the  Concentration  and  Transmission 
of  Power  by  Hydraulic  Machinery. 


By  G.    CROYDON  MARKS, 

Associate  Member  of  the  Institution  of  Civil  Engineers,  Member  of  the  Inslitiiti  11 
of  Mechanical  Engineers,  Fellow  of  the  Chartered  Institute  of  Patent  Agents. 


SYNOPSIS  OF  CONTENTS: 

Principles  of  Hydraulics— The  Observed  Flow  of  Water — Hydraulic 
Pressures — Materials — Test  Load — Packings  for  Sliding  Surfaces— Pipe 
Joints— Controlling  Valves —Platform  Lifts — Workshop  and  Foundry 
Cranes  — Warehouse  and  Dock  Cranes— Hydraulic  Accumulators — 
Presses  for  Baling  and  other  Purposes— Sheet  Metal  Working  and 
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Steam  Pumps — Turbines  —  Impulse  Turbines — Reaction  Turbines- 
Design  of  Turbines  in  Detail— Water  Wheels— Hydraulic  Engines — 
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The  "  ENGINEER  "  of  September  1st,  1905, 
says :  "  In  our  review  of  the  First  Edition  of  this 
book  we  said  it  was  one  of  the  best  works  on  this 
subject  that  we  had  seen.  The  Second  Edition  is 
even  better  than  the  first. 


PRICE  10s.  6d.  NET.      ORDER  AT  ONCE. 

ENGINEERS'  GAZETTE  OFFICE, 

359,  STRAND,  LONDON,  W.C 


BRITISH  AND  AMERICAN  CLAIMS. 

The  first  thing  that  strikes  the  ordinary  layman  in  com- 
paring British  and  American  patent  specifications  is  the 
extraordinary  number  of  claims  which  terminate  the 
specification  in  the  latter  case.  In  England  it  is  seldom 
the  practice  to  use  more  than  half  a  dozen  claims,  and 
it  is  very  common  indeed  for  only  one  claim  to  be  found 
necessary.  The  number  of  the  claims  is  not  the  only 
striking  feature  of  the  American  system  of  drafting,  as  the 
close  resemblance  of  the  claims  is  almost  as  perplexing  to 
the  ordinary  reader  as  their  prolixity. 

This  peculiarity  of  the  claims  in  each  case  is  naturally 
due  to  the  different  patent  laws  and  rules  adopted  by  the 
Patent  Office  in  the  two  countries.  For  instance,  accord- 
ing to  the  British  law,  if  a  patentee  finds  that  his  original 
claim  is  too  broad  in  scope  to  be  valid,  he  ma}*  at  any  time 
amend  it  under  certain  conditions,  and  restrict  it  to  what 
is  novel,  so  long  as  he  does  not  introduce  anything  not 
originally  described  in  his  specification  and  covered  by 
his  claim. 

Thus,  if  he  makes  a  broad  claim  originally,  lie  feels  con- 
fident that  he  has  covered  possible  infringements  which 
may  not  comprise  the  whole  that  is  covered  by  his  claim, 
but'  yet  the  essential  pact  or  parts  thereof,  it  being 
unnecessary  for  him  to  make  additional  claims  of  gradually 
decreasing  scope. 

Again,  in  the  British  Courts  the  claims  are  read  in  the 
spirit,  and  the  whole  of  the  specification  is  very  carefully 
considered,  together  with  the  knowledge  prevalent  at  the 
time  of  drafting  the  specification  before  the  exact  scope 
of  the  claim  is  defined.  If  there  are  several  claims,  and 
one  of  them  is  proved  invalid,  tlie  whole  patent  is  bad. 
Hence  the  effect  of  the  practice  of  the  Courts  and  the 
Patent  Office  is  to  create  a  tendency  towards  the  drafting 
of  as  few  claims  as  possible,  each  claim  differing  distinctly 
from  the  others. 

Although  the  laws  of  the  United  States  lead  one  to 
understand  that  the  claims  should  be  read  in  the  spirit  and 
together  with  the  specification,  yet  the  practice  of  the 
Courts  tends  towards  a  reading  of  the  claims  in  the  letter. 
Also,  the  plaintiff  in  an  action  for  infringement  has  the 
privilege  of  restricting  the  action  to  any  one  or  more 
certain  claims,  and  only  those  claims  are  considered. 

Therefore  a  svstem  has  gradually  bejm  evolved  by  which- 
the  draftsman  skilfullv  defines  in  an  extremely  numerous 
set  of  claims  every  possible  form  of  the  invention  that  he 
can  imagine.  The  result  is  mostly  a  first  claim,  setting 
forth  the  invention  in  the  broadest  terms,  and  then  a 
succession  of  ckims  which  differ  only  in  the  slightest 
degree  or  shade  of  restriction,  or  in  which  the  essential 
elements  are  included  in  every  possible  combination. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— viz.,  lb; 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

20228    E.  A.  C.  BEMAN.       Manures  for  horticultural  and 

agricultural  purposes. 
20375    W.  T.   BELL  and  A.  H.   B.   SHAEPE.  Thrashing 

machines. 

20379    S.  LEETHAM  and  E.  E.  LEETHAM.    Washing  and 

scouring  wheat,  etc. 
20541    E.  M.  THOEP.    Grass-edging  machines. 
20564    J.  A.  YOUNG.    Apparatus    for  cleaning  grain.* 

Arms  and  Ammunition. 

20238  B.  PEDEESON.    Ammunition  grenades,  shells,  etc. 

20239  J.  TAMBOUE.    Automatic  safety   devices  for  small 

arms  with  one  or  more  locks. 

20304  S.  BEOTHEEHOOD  and  C.  W.  BEYANT.  Torpedoes. 

20305  S.  W.  G.  AEMSTEONG,  WHITWOETH,  &  CO.  LTD., 

and  E.  WEIGHT.  Rotary  hydraulic  and  other 
engines  for  revolving  gun  mountings. 

20310    C.  L.  REESE.    Process  of  making  nitro-glyccrine. 

20316    W.  WILLOUGHBY.    Machine  gun  beltless  attachment. 

20455  FRIED.  KRUPP  AKT.-GES.  Training  levers  for 
ordnance.* 

20479    II.  II.  LAKE  (Amer.  Ball  Co.,  U.S.A.).    Metal  slugs 

and  apparatus  therefor. 
20487    G.  SAUTTER,  E.  11AELE,  and  J.  EAY.  Controlling 

the  firing  mechanism  of  submarine  mines.* 
20706    G.  E.    AENOLD,  A.  C.   SCOTT,  and  A.   S.  FOX. 

Recovery  of  acetene  used  in  manufacture  of  cordite. 

Bottles,  Glass,  &c. 

20196   W.  AMBLEE,  C.  W.  TWAITS,  and  W.  M.  PEATE. 

Apparatus  for  opening  screw-stojjpered  bottles. 
20248    A.  J.  BALDWIN.    Manufacture  of  wire  glass. 
20459    A.  J.  BOULT  (C.  N.  Buse,  U.S.A.).    Stoppers  for  non- 

refi  liable  bottles.* 
20676    F.  W.  GOLBY  (Howser  and  Paters  Bottle  Co.,  U.S.A.). 

Non-refillabie  bottles.* 
20679    P.  SIMON.    Safety  stoppers  for  bottles.* 

Building  and  Construction. 

20211  J.  H.  WILSON.    Locks  for  sliding  doors. 

20309  J.HOPE.  Adjustable  frames  for  door  locks  and  latches. 

20336  J.  T.  STEVENS.    Cordless  window  sash. 

20373  M.  EEICHAEDT.    Casements  and  window  catches* 

20389  W.  JUD,  sen.,  KAEL  WITZEL,  and  E.  FISCHBACH. 

Hinges  for  self-closinsf  doors. 

20519  G.  W.  SOUTH  and  C.  DUEEDEN.    Chimney  pot. 

20526  J.  COOK  and  I.  CAIENS.    Chimney  cowls. 

20534  C.   MADDOCKS.    Scaffolding  structures. 

20640  T.  WAED.    Fireproof  partition  blocks. 

Chemistry  and  Photography. 

20204  C.  E.  DODSLEY.  Separating  case  for  photographic 
papers  during  printing  and  development. 

20217  K.  J.  VAEIELLE.  Apparatus  for  the  electrolysis  of 
water. 

20312    A.  J.  MOHARREM.    Processes  for  the  preparation  of 

carboneum  from  carbonic  acid. 
20350    W.  BEOKMAYEE  and  A.  SWOBODA.    Match  com- 

Xiositions.* 

20359  H.  E.  NEWTON  (Farhenf abriken  vorm.  Fricdrich  Bayer 
&  Co.,  Germany).  New  dyestuffs  of  the  anthraquinone 

series. 

20372  NEUEPHOTOGEAPIIISCHEGES.  AKT.-GES.  Eepro- 
duction  of  pictures  by  catalysis.* 

20448  DAUM  &  CO.  G.  m.  b.'H.  and  F.  THYAEKS.'  Incor- 
poration of  mineral  oils  in  soaps. 

20502    S.  J.  STEFANESCA.    Developing  photographic  plates. 

20528    M.  NIELL.    Focal  plane  shutters.* 


20562  J.  B.  GEIFFIN.    Miniature  stand. 

20563  E.  C.  ELDEETON.    Photographic  printing  frames. 
20570    J.  W.  ANDEESON.    Photographic  apparatus.* 
20579    SIEMENS    and   HALSKE  AKT.-GES.  Photographic 

curve  drawing  apparatus.* 
20588    A.  J.  BOULT  (G.  Fischer,  Germany).  Photographic 
s  li  u  1 1  g  rs 

20606    M.  WILDEEMAN.    Separating  rubber  into  its  tech- 
nically important  and  technically  unimportant  parts. 
20610    E.  J.  MUNBY    Treatment  of  india-rubber. 
20662    J.  H.  POWEIE.    Colour  photography .* 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

20644  T.  L.  JONES.    Slot  box  for  coin-freed  pianos. 

20645  T.  L.  JONES.    Coin-freed  apparatus. 
20686    A.  W.  G.  EOSS.    Coin-freed  mechanisms. 

Cycles  and  Cycle  Accessories. 

{See  also  Vehicles,  Wheels,  etc.) 

20192    A.  HOAEE.    Cranks  and  crank  spindles  for  bicycles,  etc. 

20205    C.  T.  B.  SANGSTEE.    Cycle  brake  mechanism. 

20244    J.  S.  PARKER.    Handles  for  bicycles,  etc. 

20271  C.  T.  WILLETTS.  Flexible  steel  or  metal  tube  con- 
nection for  pumps  to  inflate  pneumatic  tyres  on 
motors,  cycles,  or  other  wheels. 

20289    A.  It  A  DN  ALL.    Cycle  brakes. 

2C294    E.  W.  BOIILE.    Brakes  for  cycles,  etc. 

20319  EUDGE  WHITWOETH  and  J.  V.  PUGII.  Tool  bags 
for  cycles. 

20348    E.  BINGLEY.  Tricycle. 

20364    J.  J.  S.  GALLIMOEE.    Connection  for  inflation  pumps. 
20426    C.  T.  B.  SANGSTEE.    Change-speed  hub  for  cycles. 
20533    A.  CLAEKE.    Frames  of  cycles. 

20565  H.  W.  T.  EOBEETS.  Adjustable  valve  cotter  pin 
extractor. 

20621  ECCO  WORKS  LTD.,  and  D.  W.  BASSETT.  Cycle 
brakes. 

20626    A.  SMITH.    Connection  for  inflator  pump. 

20650    S.  H.  BURROWS  and  P.  R.  MOORE.    Motor  horns. 

20669    J.  R.  BLAKEBURN  and  J.  BARTON.    Driving  gear 

of  cycles. 

20692    E.  J.  COLLINS.    Friction  brakes. 

Electrical. 

20231  H.  OPPENHEIMER.  Buzzers  or  sounders  for  telephone 
stations. 

20269  I.  A.  CARR.  Electric  mains  telephone  and  fault 
detector  for  use  on  continuous-current  mains  of  electric 
light  system. 

20330  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
AUgemeine  Elektricitats-Ges.,  Germany).  Arc  lamp 
electrodes. 

20335  J.  EOBSON.  Protective  devices  for  use  in  distribution 
of  electricity  by  overhead  wires. 

20368    Y.  A.  FYNN.    Single-phase  commutator  motors. 

20371  SIEMENS  BEOS.  &  CO.  LTD.  (Siemens  Schuckert- 
werke  G.  m.  Id.  H.,  Germany).  Sound  transmission 
by  electrically-produced  light  and  heat  rays.* 

20392    A.  F.  PIEPEE.    Electric  motors.* 

20402    A.H.MIDGELEYaud  B.EEED.  Direct-current  dynamo 

electric  machines. 
20435    YEEITYS  LTD.,  and  T.  S.  WOESLEY.    Flame  carbon 

lamns.* 

20441  YEEITYS  LTD.,  and  T.  S.  WOESLEY.  Inclined  carbon 
lamps.* 

20467    C.  D.  ABEL  (Siemens  Schuckertwerke  G.  m.  b.  H., 
Germany).       Signalling    apparatus    for  single-line 
sections  of  electric  railways.* 
20496    A.  J.  BOULT  (C.  E.  Egan,  U.S.A.).  Telephones.* 
20500    H.    P.    HATFIELD    and    THE    EEASON  MANU- 
FACTURING CO.  LTD.    Mercury  electrolytes. 
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20315    W.  J.  DAVY.    Electric  arc  lamps. 

20512  H.  LfiWIS  and  C.  H.  ARCHER.  Electric  cooking 
apparatus. 

20.347    I.  K1TSEE.    Transmission  of  electric  currents.*  ' 
23548    I.  KITSEE.    Transmission  of  intelligence  by  electric 
energy.* 

20593    A.  L.  PETERSON.    Annunciators  for  telephones.* 
20595    C.  W ATKINSON  and  E.  GARSIDE.    Electric  switch 
fuses. 

20599  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).  Electric  switches  or 
cut-outs. 

20615  S.  L. ,  SMITH  and  T.  HARDEN.  Flux  for  the  metallic 
covering  of  joints  in  cables,  etc. 

20657  A.  MINKLEY  and  W.  J.  BAKEWELL.  Duplex  tele- 
graphy. 

20666  G.  C.  MARKS  (J.  Roberts,  Cape  Colony).  Electrical 
distribution  systems. 

20687  E.  GIRAUD.  Safety  devices  for  overhead  electric  con- 
ductors.* 

20690  J.  McILWAIN  and  C.  A.  BENNETT.  Electrical  block 
signalling  apparatus. 

Engineering  and  Mechanical. 

20187  G.  F.  EVANS.  Wood-shaping  attachment  for  circular 
saw  benches. 

20191  J.  BLACK  and  YV.  CURPHEY.  Moans  for  auto- 
matically ascertaining  or  indicating  when  the  heat- 
ing of  shafting  and  bearings  takes  place  and  lubri- 
cating same. 

20198  C.  W.  J.  FISH,  E.  T.  ROSSITER,  S.  WEBSTER,  and 

T.  B.  GRANTHAM.  Means  for  automatically  clos- 
ing the  doors  or  gates  of  hoists  or  elevators  and  for 
securing  them  in  a  closed  position. 

20199  W.  WEIR.    Lift  valves  and  their  guards  for  gas  and 

liquid  pumps. 

20200  J.  M.  ROSS.    Steam  and  other  power  hammers. 

20201  R.  RICHARDSON.  Pumps. 

20203    G.  H.  DOUGHTY.    Piston  packing. 

20207  G.  ALEXANDER.  Conveyers  or  transporting  apparatus. 

20208  M.  HUNTER,    Pump  buckets  or  pistons. 
20216    F.  FEENEY.    Levelling  machines. 

20221    P.  BROWNE.    Gear  for  changing  reciprocating  motion 

into  rotary  motion. 
20223    A.  J.  BOULT.    Clutch  mechanisms. 

20232  J.  R.  SPURLING.    Slip  shackles. 

20233  G.  S.  ALEFOUNDER.    Set  collars,  rings,  and  bosses. 
2023.5    W.    C.    FAIR  WEATHER.       Device    for  delivering 

granular  and  like  materials. 
20245    J.  DIDIER.    Clutch  mechanisms. 

20250  T.  ,T.  RIDGE.    Gear  boxes. 

20251  J.  DIDIER.    Change-speed  gears. 

20255  II.  GROSS.  Machine  for  cutting  or  slicing  cheese  or 
other  material. 

20262  G.  JAMES.  Method  of  utilising  the  heat  held  in  the 
atmosphere  for  useful  purposes  through  the  medium 
of  a  volume  of  compressed  air  and  liquid  air. 

20273  W.  S.  WILKINS  and  T.  MITCHELL.  Gripping 
mechanism  of  bolt  heading-  and  forging  machines. 

20282  C.  It.  ROTHWELL-.TACKSON  and  E.  W.  HUNT, 
manufacture  of  centrifugal  or  rotary  pumps. 

20295    F.  E.  CLUTTERBUCK.    Suction  foot  valve  for  pumps. 

20299  THE  IMPERIAL  TOBACCO  CO.  (of  Great  Britain  and 
Ireland)  LTD.,  and  HENRY  DRYSDALE.  Machines 
for  embossing,  etc. 

20311    J.  HARTNESS.    Engine  lathes. 

20321    F.  C.  YEO.    Variable-speed  gears. 

20324  T.  R,  SHAW.  Driving  gear  for  boring  and  turning 
mills. 

20349    P.  ANDERSON.    Milking  machines* 

20357  T.  H.  PEIROTT.  Lubricators. 

20358  T.  B.  PROVIS.    Pine  joints. 

20365    C.  BURTON,  A.  I.  LITTLEJOHN,  and  P.  STILL. 

Apparatus  for  straining  wires.* 
20370    J.  JUDGE.    Self-closing  valves  * 

20370  S.  G.  KNEEBONE  and  W.  WATERHOUSE.  Speed 
gear. 

20377  H.  BELL.  Portable  hydraulic  hoist  for  merchandise. 
20385    R.  BERGMANS.    Method  of  working  heat  motors.* 

20387  J.  T.  CLARK.    Lock  nuts.* 

20388  W.  H.  GERMAN.    Automatic  discharge  elevator  con- 

veyers. 

10958a  WESTINGIIOUSE  BRAKE  CO.  LTD.  (Westinghouse 
Eisenbahn  Bremsen  Ges.,  Germany').  Fluid-pressure 
apparatus. 

20413    E.  B".  BADCOCK.    Apparatus  for  raising  water. 
20418    V.  B.   BRAYSHAW.'    Stuffing  box  packing. 
20431    F.  A.  SNELL.    Compressing  gas  or  air. 

20433  G.   JAMES  and  E.  J.  RICHARDSON.  Obtaining 

power  from  and  incidental  to  the  cooling  of  air  or  gases. 

20434  E.  T.  HE  A  DECII.    Lifting  jack.* 
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20447    15.  T.  HAMILTON  and  L.  STROUD.    Locking  devices. 
20462    M.  V.  RUFF  and  R,  C.  IRWIN.    Raising  water.* 
20481    W.  J.  HEALEY".    File  forming  a  combination  tool. 
20489    C.  S.  ZEYER.    Graphite  lubricating  apparatus.* 
20509    H.    BATJMGARTNER-MICA.       Double-core  friction 
couplings.* 

20514  J.  H.  APJOHN.  Tea  weighing  and  packing  machines. 
20553   G.  JONES.    Hand  cranes.* 

20557  G.  HARMAN  and  J.  WING.    Vertical  ball  valve  top. 

20558  G.  HARMAN  and  J.  WING.    Vertical  action  water 

cock. 

20571  F.  WILSON.    Locking  washer* 

20572  S.  B.  D.  MORGAN.    Variable  gearing. 

20573  W.  G.  KENT.  Valves  for  regulating  the  flow  of  liquids. 
20591    H.  J.  SCHMICK.    Hoisting  devices.* 

20602  J.  HIGHAM.  Tools. 

20603  J.  MAX.    Portable  hoists. 

20604  J.  MAX.    Portable  brewers'  pulleys. 

20611    J.  E.  BOUSFIELD  (T.  A.  Womble,  Transvaal).  Bor- 
ing bits. 

20630    R.  DEMPSTER.    Gas  slide  valves. 

20636    B.  PICKERSGILL.    Controlling  valves  for  machines 

worked  by  water  pressure. 
20638    A.  WADSWORTH.    Securing  doors  leading  to  hoists. 
20656    F.  C.  JENKINS.    Fans  of  hot-air  engines.* 
20664    HATHORN,  DAVEY,  &  CO.  LTD.,  and  F.  G.  HESEL- 

DIN.    Centrifugal  pumps. 
20671    P.  MORTIMER.  "  Locking  spirit,  etc.,  taps  in  public 

houses. 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

20189  A.  PILKINGTON.  Switches  and  exhaust  lifters  of 
internal-combustion  motors  for  cycles,  etc. 

20193  H.  P.  MASON.  Starting  arrangements  for  internal- 
combustion  engines. 

20287    J.  Y.  JOHNSON.    Exhaust  silencer. 

20313  H.  RENOWARD.  Utilising  as  a  motive  agent  the  gas 
resulting  from  a  complete  combustion  in  a  closed 
vessel  under  pressure  and  apparatus  therefor. 

20325  P.  G.  CHALLISS.    Internal-combustion  engines. 

20326  P.  G.  CHALLISS.    Internal-combustion  engines. 
20342    THE  WTOLSELEY  TOOL  &  MOTOR  CAR  CO.  LTD., 

and  A.  A.  REMINGTON.  Internal-combustion 
engines. 

20344    J.  J.  BARTER.    Internal-combustion  motors. 

20369    M.  HOLZAPFEL  and  T.  W.  FRYCHERRY.  Cooling 

of  piston  of  internal-combustion  engines. 
20539    J.  CALLANDER.    Internal-combustion  engines. 
20556    P.  R.  MOORE  and  S.  H.  BURROWS.  Carburetters. 
20601    S.  McDOUGALL.  Atomisers. 

20658    A.  G.  JARDIT,  E.  B.  PIKE,  and  J.  W.  ENGLAND. 

Internal-combustiou  engines.* 
20661    BRAUER  &  BETTS  LTD.  (G.  Leeckfeld,  Germany). 

Internal-combustion  motors. 
20680    E.  H.  HILL.    Removing  valves  of  motor  car  engines.* 

20697  P.  KESTNER.    Atomising  liquids. 

20698  P.  KESTNER.    Atomising  liquids. 

Engines,  Steam. 

20202  W.  WEIR.    Steam  engine  air  pumps. 

20275  A.  J.  COOPER.  Turbines. 

20366  J.  LANGCAKE.    Engines  or  motors. 

20394  BELLISS  &  MORCOM  LTD.,  and  A.  JUDE.  Turbines.* 
20420  W.  EASTWOOD.    Steam  engine  valve  gear. 

20463    F.  B.  ASPINALL.    Steam  engines. 
20466    J.  C.  BUCKBEE.    Steam  turbine  engines.* 
20574    J.  W.  JOHNSON.    Compound  engines. 
20581    M.  G.  DE  SIMONE.    Rotary  engines. 
20607    A.  E.  BROWN,  E.  J.  J.  CRESSWELL,  and  A.  G. 
CRESSWELL.    Rotary  engines. 

Food  Products. 

20246  L.  CHEW  and  H.  J.  WEST  &  CO.  LTD.  The  pro- 
duction of  non-deposit  beer,  etc.,  and  apparatus 
therefor. 

20272  J.  C.  T.  RITCHIE  and  R.  H.  LEAKER.  Mixing 
grist  and  flaked  maize,  flaked  rice,  etc.,  for  brewing 
pumoses. 

20298    A.  E.  "CRESSALL.    Bread  making. 
20306    B.  GRAETZ.    Process  for  aerating  and  cleaning  flour, 
etc.,  apparatus. 

20395  J.  SUTTON.    Supplying  food  products  in  combination 

with  dried  milk. 
20398    J.  LEVER.    Whisk  and  dough-mixing  machines. 
20427    J.  HOGGARTH.    Determining  baking  values  of  flour, 
20488    P.  MULLER.    Bleaching  flour. 
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20520    C.  HAWKINS  and  J.  C.    SMITH.  Dough-moulding 

machines. 

20575    A.  E.  M1TCHELSON.    Treating  cured  and  preserved 
meats. 

20707    J.  C.  REUL.    Flour  and  bread. 


Furniture  and  Domestic. 

20209    C.  B.  S.  WELB.    Reading  stand  or  easel. 

20219    J.   DARLING.       Device  for    threading  both  sewing 

machines  and  hand  sewing  needles. 
20222    W.    ROBERTSON.      Finger    guard    attachment  or 

apparatus    for    roller    wringing,     mangling,  etc., 

machines. 

20225    I.  TJNGER.    Chairs  for  children. 

20227  J.  FAWCETT  and  J.  W.  SNOWDON.  Springmattresses. 
20236    G.    R.    O'CONNOR,    F.    WALSH,  and    J.  HEAPS. 

Trousers  wress  and  stretcher. 
20257    J.  DONKIN?    Curtain  poles,  brackets,  etc. 
20261    J.  JACKSON.    Knife  sharpener. 
20281    J.   CARR.    Curtain    suspension  hooks. 
20300    E.  J.  LOVELL.    Fastener  for  bed  cloths. 
20333    W.  WEEK.  Scissors.* 
20337    W.  M.  CAMPBELL.    Towel  rails. 
20351    P.  A.  VAILE.  Sooon. 
20353    D.  CRICHTON.    Candle  economiser. 
20361    G.  A.  ZOBEL.    Anti-burning  reversible  cooking  plate. 
20363    H.  W.  RODDA.    Apparatus  for  washing  and  drying 

20428  W.'WOTHERSPOON.    Clothes  wringing  machines. 

20429  W.  O.  PRITCHARD  and  H.  J.  COLLEY.    Rollers  for 

window  blinds. 
20436    T.  G.  REDSTONE.    Knife-cleaning  apparatus. 
20486    J.  O.  SPONG.    Knife-cleaning  machines. 
20494    H.  G.  FINESTOM.    Veneers  for  furniture. 
20503    J.   SCHMITZ  and   C.  LUMMERTZIIEIM.  Portable 

cooking  apparatus.* 
20537    J.  B.    RUSSEL  and  T.  WARDROP.  Collar-glossing 

machines. 

20546    H.  C.  HAWKES.    Domestic  firegi atcs 

20586  H.  VANDYCK.    Folding  umbrella. 

20587  F.  G.  MARSHALL.    Trousers  nressers. 
20618    D.  HARRIS  and  M.  EDMUNDS.  Umbrellas. 
20633    J.  NORVAL.    Support  for  wringers. 

20637    S.  S.  SYKES.  Bed-rest. 

20643    L.  CHAPMAN.    Heat  flat  irons  over  open  fire. 

20647  L.  CHAPMAN.    Removable  rims  for  pie"  dishes. 

20648  J.   MASON.    Convertible  chair  and  step. 


Hardware. 

20264  G.  TOMBS.    Fire  tongs. 

20451  M.  BARABASZ.    Toothless  buckles.* 

20452  M.  BARABASZ.  Buckles.* 

20523  S.  I.  WHITFIELD.    Securing  castors  to  their  pivots. 

20531  J.  H.  MORGAN.    Shelf  brackets. 

20654  E.  G.  HARCOURT.    Picture  hooks. 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

20185    J.  MUDD  and  R.  L.  JEPSON  LTD.    Incandescent  gas 
lamps. 

20206    H.  DARWIN.    Incandescent  gas  lighting  burners. 
20213    E.  DRANSFIELD.    Suspension  gas  light, 
20286    H.  HOWELL.    Incandescent  burner  cluster  for  inverted 
lighting. 

20355    M.  ASCH    and  I.    SILBERSTEIN.    Suspending  the 
incandescence  bodies  of  inverted  incandescent  lamps.* 
20445    L.  WESSELSKY.    Gas  generators.* 
20470    W.  SANDBACH.    Combined  heater  and  cooler. 

20473  H.  H.   LAKE  (H.  H.    Sylvester   and  P.  E.  Collins, 

U.S.A.).    Illuminating  apparatus. 

20474  M.  NEGAL.    Incandescent  gas  fittings* 

20475  C.  JOYNER  &  CO.  LTD.,  and  E.  INCHLEY.  l*a. 

brackets  and  fittings. 
20512    M.  FAVER.    Caps  and  contacts  of  electric  incandescent 
lamps. 

20538    J.  W.  ATKINSON.    Shade  holders  for  chandeliers. 

20543    K.  FRE1LING.    Gas  cooking  stove.* 

20582    E.  CHATAIGNIER.    Gas  burners. 

20592    E.  PAETON.    Vapour  burners.* 

206O9    F.  M.  LEWIS.    Electric  arc  lamps. 

20628    J.MILNE.    Taps  for  gas  pendants. 

20681    J.  DUGMORE.    Chains  for  supporting  electroliers. 

20685    L.  GUIGNET,  Radiators. 


Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

20197  M.  M.  ROBERTSON  and  J.  L.  PARRY.  The  making 
of  talking-machine  records  by  means  of  electricity. 

20320    R.  B.  NORTH.    Clocks,  etc. 

20390    A.  E.  DARBY.  Banjoes.* 

20544    C.  I.  WILLIAMS.    Pneumatic  piano. 

20568    C.  A.  GENT.  Watches. 
414a    G.  C.  MARKS  (P.  Welin,  U.S.A.).  Automatic  pianos.* 

20667  T.  DANQUARD.  Tone  expression  controlling  devices 
for  mechanical  musical  instruments.* 

Leather  Goods,  including  Machinery. 

20191    F.  II.  BARKER  and  A.  WILKINSON.    Heel  pads  or 

protectors  for  boots  and  shoes. 
20258    C.  E.  UNDERHILL.    Means  for  fastening  boots,  shoes, 

leggings,  etc. 

20260  W.  J.  REED.  Device  lor  cleaning  and  polishing  boots, 
shoes,  harness,  etc. 

20303  C.  F.  BECKER  and  O.  KOSTERS.  Devices  for  apply- 
ing blacking  to  boots,  etc. 

20328  A.  R.  TIMSON,  C.  W.  BULLOCK,  and  C.  S.  BARBER. 

Boot-making  machinery. 

20329  R.  HARWOOD.    Pivot  heel  iron. 
20407    G.  MORTON.    Revolving  heel  pads. 

20415    J.  J.  ECCLES.    Metallic  waterproof  soles  for  boots,  etc. 
20518    A.  R.  TIMSON,  C.  W.  BULLOCK,  and  C.  S.  BARBER. 
Boot  and  shoe  machinery. 

20529  A.  R,  TIMSON,  C.  W.  BULLOCK,  and  C.  S.  BARBER. 

Moulds  for  boot  heel  compressing  machines. 

20530  W.  S.  DISLEY.    Cutting  the  soles  of  boots  and  shoes. 

20589  F.  H.  and  H.  S.  POCHIN  and  W.  A.  HARRIS.  Boot 

and  shoe  machinery. 

20590  J.  HARDING.    Boot  and  shoe  machinery. 
20598    G.  STINSHOFF.  Boots.* 

Medical. 

20419    A.   SMITH.    Injector  for  medical  purposes. 
20699    F.  FABER.    Physical  exercise  apparatus.* 

Metallurgy. 

(Includinr/  Rolling,  Drawing,  Casting,  etc.) 

20322    J.  D.  WTOLF.    The  separation  of  metals  from  their  ores. 

20380  J.  E.  BOUSFIELD  (F.  Mackay  and  A.  J.  Beckinth, 
Australia).    Treatment  of  sulphide  ores.* 

20411  S.  B.  HALCOMB,  P.  McGREGOR,  J.  AINLEY,  and 
W.  O.  CARRIER.    Rolling  metal. 

20440  J.  SYMINGTON.  Manufacturing  hollow  metal 
blooms  for  tube  making. 

20627  F.  H.  W.  BREININGER  and  A.  H.  BAYES.  Treat- 
ment of  thin  metal  articles. 

20695  P.  ROGERS.  Apparatus  for  coating  metal  plates  with 
tin,  etc. 

Optical,  Mathematical,  etc.,  Instruments. 

20212    W.  BERESFORD.    Automatic  weighing  machines. 
20240    C.  B.  SIMONDS.    Protractors  and  similar  instruments. 

20291  B.  H.  THWAITE.    Method  of  indicating  automatically 

a  certain  change  in  barometric  pressure. 

20292  H.  THWAITE.    A  microphonic  soundness  tester. 
20332    J.  H.  CRAVEN  and  G.  J.  ROBINSON.  Indicating 

excess  speeds  in  automobiles. 
20345    E.  MACKAY.    Mariner's  compass.* 
20362    H.  J.  FURNEANY  and  W.  B.  ROCK.  Indicating 

rotation  of  revolving  wheels,  etc.* 
20421    F.  M.  HOWARD.    Employees'  time  recorders. 
20504    W.  CHURCHILL.  Lenses* 

20511    J.  E.  PARRISH  and  R.  H.  SMITH..   Speed  indicator 

for  automobiles. 
20532    W.  E.  HIPKINS.    Recording  mechanisms  of  steelyard 

weighing'  machines. 
20561    O.   LOSCIIER,  O.    BOTHE,  and   W.  REINHARD. 

Speed  announcers.* 
20580    SIEMENS  SCHUCKERTWERKE  G.  m  b.  H.  Optical 

apparatus  for  the  examination  of  variable  phenomena.* 
20693    T.  A.  HE  ARSON  (H.  R.  Hearson,  China).  Centering 

and  gauging  instrument  for  bars. 
20704    R.  LOEWY.  Speculums.* 

Printing  and  Typewriting. 

20230    W.  H.  LOCK  and  T.  M.  NORTH.       Sheet  delivery 

mechanism  for  printing  machines. 
20391    ADDRESSOGRAPH  LTD.   (J.  O.  Ciement,  Canada). 

Machines  for  printing  addresses. 
20401    J.  AYNSLEY.    Printing  machines. 
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20406  J.  HOLDEN.    Weaving  looms. 

20492  F.  CONBE.    Knitting  machines.* 

20524  W.  R1GBY.    Corrugated  roller  for  spinning  cotton. 

20550  J.  G.  BODEMER.    Wharves  for  spinning  mules,  etc. 

20608  R.  MASSELIN.  Shuttles* 

20641  J.  ROTHWELL.    Oiling  the  rubbers  of  "condenser" 
carding  engines. 


20453  F.  BLA^NCllAKD,  jun.  temporarily  holding  sheets 
while  they  are  being  permanently  bound.* 

20495  W.  P.  THOMSON  (Goss  Printing  Press  Co.,  U.S.A.). 
Printing  presses.* 

20497  ALLGEMEINE  ELECKTRICITATS-GES.  Typewrit- 
ing machines.* 

20505    H.   HURWITZ.    Duplicating  processes.* 

20513  A.  BUCKMAN  and  O.  BUCKMAN.  Guide  rollei 
arrangement  for  accurately  guiding  strip  of  woves 
material,  etc.,  in  printing,  etc.,  machines.* 

20694  C.  JOHNSON.  Apparatus  for  cutting  oval  shapes  in 
card. 


Railways  and  Tramways. 

20210  A.  H.  WILLIAMS.  Automatic  coupling  for  railway 
vehicles. 

20237  F.  MELATJN.  Method  for  embedding  tramway  rails 
in  concrete  asphalt  pavement  or  in  any  other  street 
pavement  constructed  of  liquid  or  plastic  materials. 

20241  J.  P.  O'DONNELL.  Co-acting  apparatus  for  railway 
signalling. 

20243  T.  BUTT.  Improved  automatic  locking  device  for  rail- 
way signals. 

20230    E.  S.  FIELD.    Seats  for  tramway  cars,  etc. 

20327    H.  P.  OKIE.    Method  of  communicating  between  the 

comoartments  of  railway  carriages. 
20347    A.  LUSTGARTEN  and  J.  G.   JONES.    Working  of 

points,  etc.,   on  electric  tramways. 
20460    A.  NEELEMANS.    Operating  and  controlling  railway 

switches,  etc. 

20468    A.  E.  EDWARDS  (The  Wagon  und  Maschiuenfabrik 

Akt.-Ges.    Vorm.    Busch,    Germany).  Single-axle 

swivel  trucks  of  railway  vehicles.* 
20477    J.  B.  LE  MA1TRE.    Windows  for  railway  carriages.* 
20516    J.  W.  MACKENZIE  (The  International  Railway  Device 

Co.,  U.S.A.).    Returning  waste  water  from  boilers  to 

water  tanks  on  locomotives. 
20552    F.  WRIGHT.    Coupling  railway  wagons.* 
20567    H.  VEYSEY.    Lamps  for  railway  guards. 
20577    W.  H.  APPLEBY.    Windows  of  railway  carriages,  etc. 
20614    H.  RANDALL.    Locking  railway  door  whilst  train  is 

in  motion. 
20673    A.  E.  RIGBY.    Permanent  way. 
20683    F.  ATKINSON.    Fish  plates  for  rails. 


Sanitation. 

{Including  Building  and  Hardware.) 

20229    W.  UWINS.    Drainage  gulley  and  intercepter. 

20234    D.  CAMERON  and  F.  J.  COMMIN.    Process  for  the 

treatment  of  sewage. 
20458    T.  W.  TWYFORD.    After-flush  water-closet  basins. 
20507    H.  J.  HADDAN  (Whitall  Tatum  Co.,  U.S.A.).  Urinals.* 
20651    J.  WHITE.    Flushing  cisterns.* 

20665    G.  W.  PHILLMORE  and  W.  COTTRELL.  Flushing 
cisterns. 


Shipbuilding  and  Navigation. 

20278  E.  BALOCHE.  Apparatus  for  cleaning  the  bottoms  of 
shins,  boats,  etc.,  while  afloat. 

20293  .1.  T.  BEELENDORF.  Means  for  scraping  and  clean- 
ing the  hulls  of  vessels. 

20339    A.  G.  RAMAGE.    Buoyant  bulwarks  for  decked  ships. 

20354    R.  B.  HEWSON.    Turbine  propulsion  for  vessels. 

20491    M.  WOLLEK.    Smoke  prevention  on  steamships 

20501    W.   SCHUTZ.  Masts.* 

20517    T.  CROUCH.    Steering  shins. 

20613  SOC.  DES  MESSAGERIES  FLUVIALES  DE  FRANCE 
ET  SOC.  ANON.  DES  FORGES  and  CHANTIERS 
DE  LA  MEDITERRANEE.    River  boats. 


Spinning,  Weaving,  and  Allied  Trades 

20220  C.  A.  HANITZSCH.  The  production  of  effects  or  designs 
upon  the  surface  of  paper,  textile  fabrics,  etc. 

20268  J.  S.  AINLEY.  Machine  for  drying  or  drying  and 
tentering  and  steam  blowing  textile  fabrics. 

20279  F.  FARNWORTH.  prying  cylinder  for  cloth  and  other- 
fabrics. 

20323  F.  VOLAND  and  A.  MARCHAND.  Machines  for 
biasing  cloths. 

20346  E.  P.  CHARNOCK.  Lap  supporting  bracket  for  carding 
engines.* 

20400    J.  UTTLEY.    Weaving  looms. 


Stationery  and  Paper. 

20256  E.    L.  WHITE.       Pictorial   post  cards,    view  books, 

almanacks,  show  cards,  etc. 

20267  R.  M.  HILLIARD  and  J.  J.  O'CONNOR.  Stylographie 

fountain  pen. 

20274  T.  McDONALD.    Fountain  pen. 

20276  BEALLS  LTD.    Picture  post  cards. 

20285  W.  HAY  and  W.  ERNEST.    Note  books,  pocket  books. 

20374  A.  HEYDENANN.  Portfolios. 

20386  J.  WARD.    Display  envelopes.* 

20393  P.  KOHL.    Stamn,  etc.,  albums. 

20432  G.  BUHTZ.    Card  albums* 

20469  J.  B.  HALE.    Paper  clin.* 

20471  J.  B.  HALE.    Paner  clip.* 

20493  C.  G.  BODEN.  Binders.* 

20554  H.  A    CROBB.    Album  with  adjustable  leaves. 

20560  F.  VV.  ROBINSON.    Protective  finger  shields  for  pens. 

20566  L.  WILLMOTT.    Combination  memorandum  tablet  and 
calendar. 

20585  J.  T.  STEELE.    Note  books. 

20594  H.  BECKER.    Show  cards* 

20629  G.  G.  LEASON.    Collapsible  book  support. 

20632  A.  GEHRY  LIECHTI.    Files  or  binders.* 

20659  C.  A.  H.  BULLOCK.    Folding  calendar  and  extension 

for  advertising. 

20663  J.  R.  WEMTINGER.    Sheet  piling. 

20677  W.   LAYCOCK.    Hand  stamps* 


Steam  Boilers  and  Fittings. 

20254    R.  LOOS.    Water-tube  boilers. 

20277  A.  B.  C.  DANKS  and  J.  A.  DANKS.  Apparatus  for 
softening,  heating,  and  purifying  water  for  boiler 
feeding,  laundry,  etc.,  work. 

20283    G.   COTTON.    Water  heaters  or  boilers. 

20510    G.    WHITE.    Exhaust  steam  superheater. 

20536    H.  M.  DARRAHand  E.  SPENCER.  Smoke  bell  holder. 

20583'  H.  GARBE.    Steam  generators.* 

20652  T.  BAMFORTH  and  R.  P.  ROY.  Steam  boiler  fur- 
naces. 

20703  0.  KTJNERT.  Means  for  producing  automatic  counter 
currents  and  water  circulation  in  steam  boilers.* 

Toys,  Games,  and  Sport. 

2i0242    J.   C.  A.  THOUVEREY.    Automatic  apparatus  for 

facilitating  fencing  practice. 
20412    O.  TILLEY.    Apparatus  for  exercise. 
20446    L.  D'ARCY  IIILDYARD  and  M.  E.  LADENBURG. 

Game. 

20456    A.  H.  HALE.    Playino-  cards,  etc. 
20480    M.  MOUAT.  Game. 
20482    J.  B.  HALE.    Paper  clin* 
20551    J.  VARET.    Ontical  toys. 

20559    F.  H.  AYRES  and  E.   MOORE.       Game  apparatus 

employed  with  projectiles  and  targets. 
20596    J.  R.  HAMILTON.    Exercising  machines. 
20612    C.  SPEAR  and  W.  SPEAR.  Game. 
20634    W.  WYE  and  H.  O'C.  BRIDGWATER.  Swings. 
20639    O.  H.  STONE.    Grips  of  handles  of  golf  clubs. 
20708    R.  R.  MUMFORD.  See-saws. 


Tyres. 

20215  G.  P.  WATSON  and  F.  A.  BAUME.  Pneumatic  tyres. 
20249    G.  EASTWOOD.  Tyres. 

20308    SOCIETE      FORTIER-BEAULIEU      JEUNE  ET 

SATTVEGRAIN.    Pneumatic  tyres. 
20378    A.   HIRST.  Tyres. 

20396    F.    A.   BROWNLOW.    Outer  cover  for    motor  tyres 

having  a  removable  and  renewable  tread. 
12711a    W.  BAGGULEY.  Tyres* 
20444    W.  D.  CUTTER.  Tyres. 
20464    G.  R.  FENNER.  Tyres. 

20484    J.  C.  BUNGE.    Protective  means  for  pneumatic  tvres.* 

20498    A.  W.  TIDBURY.    Resilient  tyres. 

20540    A.  F.   WILKINSON   and  W.  COWDER AY.  Non- 

puncturable  tyre. 
20597    H.  W.  CAYE-BROWNE-CAYE,    Covers  for  pneumatic 

tyres. 
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20642  E.  and  C.  WALWORTH.    Covers  for  tyres. 

20C68  H.  S.  BALLANCE.    Opening  punctures  in  tyres. 

20688  A.  G.  ORPWOOD.    Air  tube  for  pneumatic  tyre. 

20700  P.   LAUSADE-DESPREZ.    Pneumatic  tyres.* 


Vehicles,  Wheels,  etc. 

20188    A.  PILKINGTON.    Non-skidding  and  repairing  device 

for  the  pneumatic  tyres  of  motor  vehicles. 
20265    A.  J.  HOWARD.    Braking  devices  for  vehicles. 
20307    M.  BRUN.    Wheels  for  vehicles. 

20331    A.  MARR  and  J.  MOFFAT.    Non-slipping  device  for 

motor  road  vehicles. 
20367    G.  EASTWOOD.    Wheels  for  vehicles. 
20383    0.  WERNER.    Seat  suspension  for  motor  vehicle.* 
20397    F.   A.   BROWNLOW.    Fastening  auxiliary  covers  to 

wheels. 

20417    W.  LITTLE  and  F.  RITSON.    Non-slipping  frost  plate. 
201-37    J.  A.  L1ND.    Vehicle  for  mechanically  exposing  adver- 
tisements. 

20438  A.  PULBROOK  and  E.  II.  PULBROOK.  Neutralis- 
ing vibration  in  vehicles. 

20457  W.  W.  JONES  and  J.  S.  HOLMES.  Springs  applicable 
to  the  SDokes  of  wheels  of  motor  vehicles.* 

20465    A.  T.  O.  HAWKINS.    Advertising  vans. 

20472    C.  K.  WELCH.    Road  vehicle  wheels. 

20485  C.  M.  LINLEY  and  COMMERCIAL  CO.  LTD.  Pro- 
pulsion of  lorries. 

20490  G.  D.  DIXON  and  J.  T.  A.  DAVIDSON.  Baby 
carriages. 

20525    G.  IT.  GILLESPIE.    Cover  for  vehicles. 
20527    F.  MOORE.    Steps  for  vehicles. 
20605    J.  A.  TIMMIS.  Wheels. 

20620    J.   T.    STUDLEY.    Prevention   of  dust  raising  with 

motor  cars. 
20635    S.  COOK.    Road  vehicle  wheels. 
20660    M.  G.  KEANE.  Wheels. 

20696    H.  S.  WOODYER.  Advertising  device  for  vehicle  wheels. 
20702    A.   SCHAAD    VOEGELI.       Driving    mechanism  for 
velocipedes.* 


Wearing  Apparel. 

20226    E.  WHITE.    Hat  suspender. 
20252    S.  MAYPER.    Hose  supporters. 

20314    W.  H.  JAMESON.    Lace  fastenings  for  boots  etc. 
20340    J.  WILSON  &  SONS  LTD.,  and  F.  W.  ALLAN.  Venti- 
lation of  hats. 
20343    F.  W.   DUERDOTH.  Braces. 
20356    T.  PAUL.    Stockings  and  socks. 
20410    F.  SALMON.    Hose  suspender. 

20424  T.  E.  L.  STARTEN.    Hair  wavers. 

20425  P.  A.  MARTIN.    Ladies'  waist  belts. 
20430    F.  C.  W.  STREATFIELD.    Ladies'  hair  nets. 

20450  J.  P.  BAUMGARTNER  and  W.  I.  FORBES.  Placket 
closers  .* 

20461    H.  BOELTER.    Fitting  ladies'  skirts.* 

20476  G.  H.  and  E.  H.  MOTTERSHEAD.  Boxes  for  contain- 
ing ladies'  hats. 

20522  C.  SOUTHALL.  Stiffening  collars  of  ladies'  wearing 
arjparel. 

20617  G.  i.  LAUGHTON  and  E.  J.  KAMSFORD.  Hair 
wavers. 

20619    A.  R.  D.  HILLIER.    Safety  pins  for  ladies'  hats. 
20674    E.  LAKE.    Safety  hat  pin  with  protected  point. 
20682    J.  F.  GEMS.    Lay  figures  or  garment  forms.* 
20689    F.  J.  BROOKE.    Protective  devices  for  the  faces  of 
motorist  s. 


Miscellaneous. 

20186    R.  J^  LACY.    Biscuit  boxes. 

20190  J.  A.  MORTIMER.  Method  of  or  means  for  transferring 
letters,  characters,  figures,  designs,  etc.,  to  surfaces. 

20195  W.  POCHIN  and  J.  H.  RICHARDSON.  Boxes  or 
receptacles  for  the  putting  up  and  containing  of  pul- 
verent  substances. 

20214    O.  H.  HA  SLAM.  Funnels. 

20218  FIBRES  LTD.,  and  J.  TICKEL.  Treating  rhea, 
ramie,  or  China  grass,  flax,  and  other  similar  vege- 
table fibres. 

20224    F.  MULLER.    Smoking  pipes. 

20247    O.  HESSER.    Paper  packets. 

20253    V.  DEFAYS.    Hopper  or  container  for  ore,  fuel,  etc. 
20259    G.  JOHNS.    Tobacco  pipes. 

20263  L.  H.  WINN.  Methods  and  means  of  teaching  to  write 
and  snell. 

20266  L.  DEXTER.  Leakage  covers  for  fire  hose  and  other 
flexible  pines. 


20270    H.  NUNNS.    Advertising  apparatus. 
20284    A.    SEELEY.       Appliances  connected   with  beaming 
machines^  etc. 

20288  D.  ROWLANDS.  An  invention  whereby  faulty  slates 
containing  thread  joints  are  made  useful. 

20296  P.  BAUR.    Machinery  for  treating  loam,  clay,  etc. 

20297  E.  P.  BROOK.    Hydrant  top  cover. 

20301  J.  EISENMANN.    Manufacture  of  doll  faces. 

20302  S.  E.  R.  CRANWILL  GIROURD,  K.C.M.G.  Apparatus 

for  cleaning  tobacco  pipes,  etc. 
20315    L.  LUKACS.    Manufacture  of  artificial  stone  slabs. 

20317  J.  II.  BROWN.       The   construction   of  air   and  gas 

passages  of  regenerative  furnace  and  tiles  for  use 
therein 

20318  J.  H.  BROWN.    The  construction  of  regenerative  fur- 

naces. 

20334    P.  A.  HULME.    Flue  kettle. 
20338    C.  H.  ADAMS.    Road  gullies. 

20341    W.  GRIEVE  and  J.  SCOTT.    Vermin  and  animal  trap. 
20352    C.  A.  KITSON.    Cleaning  windows,  etc. 
20369    D.  R.  O'SULLIVAN.    Drying  peat. 

20381  C.  THERYE.    Condensation  systems.* 

20382  J.  B.  ROBINSON.    Cardboard  boxes.* 
20384    H.  P.  LUCAS.    Time  recorders. 

20399    G.  MAYER.    Safety  lock  for  trunks,  etc. 
2012a    G.M.HORN.    Automatic  fire  alarm. 

20403  C.  SOUTHALL.    Biscuit  boxes. 

20404  II.  T.  GREGORY.    Washing  brewers'  casks. 

20405  A.  F.  ROSS.    Machine  for  labelling  bottles,  etc. 

20408  W.  A.    WOOD.    Apparatus  for  removing   dust  from 

sacks. 

20409  J.  MILLS.    Securing  blades  to  handles. 

20414    C.  CHAMBERS.    Controlling,  measuring,  and  recording 

the  flow  of  spirits. 
20416    A.   E.  HARDERN.     Tobacco  pipe. 

20422  J.  W.  SETTEN.    Application  of  inkstands  to  shelves. 

20423  D.  BEVERIDGE.  Boxes,  etc.,  having  removable  lids. 
20439    W.  O.  CHISHOLM.    Travellers'  hampers. 

20442  W.   PINKERTON.       Boxes  for   containing  tacks  or 

small  nails. 

20443  N.  REDINGER.    Extinguishing  fire. 

2ni  t9    J.  H.  ABBOTT.    Bristle  brush  mandrels.* 

20454    J.  REANEY,  jun.    Hydrating  lime.* 

20478    W.  F.  COOPER.    Metallic  sponge. 

20483    C.  MARSON.    Check  or  money  till. 

20499    C.  LIE.    Method  of  tying  knots  to  form  the  meshes  of 

20506  THE  GLOBE  WERNICKE  CO.  Equalising  the  move- 
ments of  drawers.* 

20508  THE  GLOBE  WERNICKE  CO.  Equalising  the  move- 
ments   of  drawers.* 

20521    A.  C.  HARRIS.  Delivering  measured  quantities  of  liquid. 

20535  F.  J.  STEELE.  Machines  for  making  irregular-shaped 
articles  of  earthenware. 

20545    E.  A.  ALLEN.    Cup  hooks,  etc. 

20549    S.  BOGNAR  and  L.  TOTH.    Swing  tree  attachment.* 

20555    A.  A.  CRUIKSHANK.    Vermin  trap. 

20569    C.  BOURQUE.    Check  to  facilitate  the  handling  of 

warehouse  trucks.* 
20576    F.   DRANSFIELD.    Humane  trap  for  rabbits,  etc. 
20578    THE  CASTANEDA  (HAVANA)  CIGAR  FACTORIES 

LTD.,  and  TIBWICIO  CASTANEDA.    Cabinet  for 

displaying  and  delivering  cigars.* 
20584    W.  A.  VINCENT.       Apparatus  for  closing  cans  for 

volatile  liouid. 
20600    J.  STEVENSON.    Producing  scenic  effects. 
20616    A.  G.  ENOCK.    Manufacture  of  ice. 

20621  J.     HECKER.   •    Moulds    for    producing  internally- 

threaded  glass  covers. 

20622  J.  ARNISON.    Moulds  for  making  China  clay  articles. 

20623  J.  FILSHILL.  Case  for  sweets. 
20625    G.  MAYNARD.    Optical  illusion. 

20631    S.    V.  KAY  and  KAY  BROS.   LTD.    Receptacle  for 

holding  a  sticky  string  for  fly  catching  purposes. 
20646    E.  R.   SUTCLIFFE   and  F.   SPEAKMAN.  Tunnel 

kilns  for  burning  bricks. 
20649    A.  BAEHR  &  CO.    Representation  of  objects  in  model.* 
20653    T.   OXLEY.    Ascertaining  the  extent  of  loss  or  gain 

when  a  substance  is  subjected  to  treatment  tending 

to  cause  loss  or  gain  in  weight.* 
20655    J.  BAYER.    Cooling  and  cold  storing  milk.* 
20670    R.  K.  GRAY.    Tesselatcd  tile  and  other  work. 
20672    G.  MORIZ.    Relief  pictures. 

20675  C.  BAULINE  and  F.  FESSIA.  Signalling  by  means 
of  chronograph  clockwork  mechanisms.* 

20701    F.  M.  C.  DE  CARVALLO.    Roasting  coffee  beans. 

20678    H.  DEWSBERY  and  B.  DEWSBERY.    Fruit  baskets. 

20684    R.  F.  CAREY.    Collecting  drip  of  liquid  from  bottles. 

20691    J.  W.  FLOWER.    Corking  machines.* 

20705  J.  E.  WEBB.  Protecting  shores  and  cliffs  from  erosive 
action  of  sea  waves. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  November  20th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  SO,  Cross 
Street,  Manchester. 


1904. 

6556   DAVY.    Electric  arc  lamps; 

One  eud  of  the  thermal  strip  is  fastened  to  the  free  end 
ol  a  spring  or  to  a  lever,  the  latter  being  connected  to  the 


spring.    The  tension  of  the  spring  tends  to  extend  the  atrip 
and  pulls  the  lever  against  a  stop,  so  that  any  extra  tension 
on  the  strip  will  be  compensated  for  by  the  spring. 
15453    OLIVER.    Electric  arc  lamps. 
BOMMER.    Spring  hinges. 

SCHMALZ.    Range  finder  for  military  purposes. 
LENTZ  &  BELLENS.    Steam  distribution  for  loco- 
motives. 

For  the  purpose  of  efficiently  utilising  superheated  steam 
cylindrical  valve  distributing  gears  are  applied  to  loco- 
motive, this  being  effected  by  changing  the  driving  cylinder, 
the  distribution  being  controlled  by  the  rod  of  the  slide. 


17409 
17524 
19229 


which  is  converted  into  a  distributing  rod,  this  rod  being 
provided  with  flexible  joints  so  as  to  obviate  any  further 
changes  being  made  in  the  other  external  members  of  the 
distributing  gear. 

19284    HUTCHINSON.    Reaping  and  bindi  ng  machine. 
19309    KEARNEY.    Furnaces  of  steam  boilers. 

The  fire  bridge  is  constructed  in  the  form  of  a  hollow  box, 
a  pipe  through  which  'the  feed  water  of  the  boiler  is  led 
through  for  the  purpose  of  heating  it. 
19458    PAULINE  LEHMAN,  administratrix  of  CHARLES  J. 

LEHMAN  (deceased).  Lubricator  for  yarns  or 
threads.  [Date  applied  for  under  International  Con- 
vention, September  10th,  1903.] 
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71    HAAS.  Lathes. 

The  lathe  has  a  movable  leading  screw  for  altering 
the  feed  of  the  tool  in  cutting  screws  of  any  desired  pitch, 
the  essential  features  of  which  are  that  one  end  of  the 
leading  screw  slides  in  a  socket  with  which  it  turns,  whilst 


the  other  end  (urns,  but  without  sliding,  in  a  slide  which 
is  moved  by  a  rod  adjustable  at  various  angles  to  the  axis 
of  the  lathe,  and  actuated  by  gearing  rotated  by  the 
leading  screw. 


19475    IMRAY  (Siemens    Schuckert-Werke   G.  m. 
Electric  cranes  or  the  like. 


II.). 


The  improvement  consists  therein  that  a  starting  dynamo 
is  combined  with  a  number  of  motors  in  such  a  manner 
as  to  work  each  of  the  motors  in  succession.  This  is 
done  by  means  of  a  lever  which,  when  moved  in  the  vertical 


shaft  indicated  in  "the  drawing,  inserts  successively  the 
motors  in  the  circuit  of  the  dynamo,  and  which,  when  moved 
in  one  of  the  three  transverse  slots,  the  strength  and  the 
direction  of  the  starting  current  is  varied. 

19488  LAKE  (Biboliui  &  Baulino).  Apparatus  for  recovering 
and  regenerating  lubricating  oils  in  marine  engines, 
applicable  also  to  other  analogous  purposes. 

19630    SCHMID.    Pattern  cards. 

19656    STRAIN.    Gas  stoves. 

19734  KNIGHT.  Nails  for  securing  the  shoes  of  horses  and 
other  animals. 

19764    AITCHISON  &  UPTON.    Apparatus  for  moving  bars 
or  other  articles  in  relation  to  the  rolls  of  rolling  mills. 
19817    SMITH.    Cash-registering  tills. 
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19573    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  train  control  systems. 
The  electrical  connections  in  this  controlling  system  are 
made  in  such  a  manner  that  the  means  for  cutting  resistance 


out  of  a  motor  circuit  is  rendered  inoperative  except  when 
the  motor  circuit  is  energised,  and  that  the  motor  man  is 
enabled  to  break  the  control  circuits  simultaneously  at  each 
car. 

19595    BOULT   (Molas).    Water  or  other  heaters. 

The  air  supply  for  combustion  is  derived  from  approxi- 
mately the  same  point  and  direction  where  the  combustion 
gases  are  discharged,  whereby  an  equilibrium  of  pressure 


within  the  apparatus  may  be  obtained  for  the  purpose  of 
preventing  discharge  or  escape  of  gases  into  the  room  or 
place  where  the  apparatus  is  situated. 
19749    BERRY.    Apparatus  for  use  in  the  distribution  of  alter- 
nating electric  current. 


When  the  load  falls  one  winding  of  the  electro  magneti- 
cally-operated switch  A  has  the  result  that  the  primary 
and  secondary  of  an  additional  transformer  is  switched  out, 


and  that  a  lever  B  moves  in  one  direction  breaking  the 
circuit  through  the  said  winding  and  establishing  contact 
for  the  other  winding  of  the  switch  A,  a  circuit  being  closed 
through  the  latter  winding  by  means  of  switch  C  operated 
by  the  primary  of  the  transformer.  When  the  load  rises  the 
same  operations  take  place  in  a  reverse  direction,  and  the 
additional  transformer  is  put  in  parallel  with  the  main 
transformer. 

196S1    CLARK.    Electric  railways  and  tramways. 

The  sections  of  the  line  receive  the  current  supply  b 
means  of  the  rotary  switch  A.    The  core  B  is  previously 
lifted  in  its  solenoid  by  the  action  of  the  lever  and  bar  C, 
which  effects  the  rotation  of  the  switch  A  establishing 
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contact,  whilst  a  current  passes  through  the  solenoid  and 
holds  the  core  in  lifted  position  until  the  train  passes 
on  to  the  next  section.    The  movement  of  the  lever  and  bar 
C  is  effected  by  the  collecting  shoe  D. 
19798    SHIELS.    Wheels  for  vehicles. 

A  wheel  or  ring  having  teeth  or  projections  is  mounted 
on  a  floating  centre  and  adapted  under  the  action  of  gravity 


to  bear  on  the  roadway,  so  that  the  teeth  bite  into  the 
road  surface  when  the  road  wheel  tends  to  skid  or  move 
sideways. 

19838  MILLER.  Means  by  which  the  points  of  an  electrical 
railway  or  car  line  may  be  operated  from  an  approach- 
ing car. 

19905  THEZARD.  Reflectors.  [Date  applied  for  under 
International  Convention,  September  18th,  1903.] 

19921  MILLS.  Hydrocarbon  vapour  lamps,  stoves,  and  the 
like. 

20270  METROPOLITAN  AMALGAMATED  RAILWAY  CAR- 
RIAGE AND  WAGON  CO.  LTD.,  and  MORGAN. 
Construction  of  railway  carriages  and  tramcars. 
20276  AKTIEBOLAGET  SEPARATOR.  Centrifugal  sepa- 
rators. [Date  applied  for  under  International  Con- 
vention, October  3rd,  1903.] 
20285    MARTIN.    Fireproofing  electric  cables. 

The  insulated  cable  is  covered  with  braidings  made  of 
cotton,  hemp,  yarn,  etc.,  and  is  immersed  in  a  solution 
of  sodium  tungstate  and  sodium  bi-borate.  While  still  wet 
the  cable  is  made  to  pass  through  a  box  containing  a 
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mixture  of  zinc    oxide    and  calcium    carbonate,  and  on 
leaving  the  box  is  well  rubbed  by  hand  or  other  means. 
This  treatment  is  repeated  for  each  braiding'. 
20392    KALES.    Stuffing  boxes. 


.V  base  ring  A  is  provided  at  the  end  of  the  stuffing  box 
upon  which  base  ring  the  packing  is  disposed.    The  base 
ring  is  connected  to  the  gland  through  bolts,  so  that  the 
whole  can  be  removed  when  the  packing  becomes  worn. 
20393    ALDRIDGE.  Rotary  or  straight  bar  knitting  machines. 
20481    WTSSliING.    Pressing  or  moulding  machine  for  the 
manufacture  of  briquettes,  bricks,  or  the  like.  [Date 
applied  for  under  International  Convention,  September 
22nd,  1903.] 

20585    BROOKS  £  WATSON.    Overhead  conductor  system  for 
electric  traction. 
The   improvement  relates  to   an  automatic   cut-out  of 
overhead  conductors  in  case  of  accidental  rupture.    A  repre- 
sents the  feeding  and  B  the  earthing  point  respectively. 
Under  normal  conditions  an  armature  operated  by  both 


solenoids  D  is  in  the  position  shown.  In  case  of  rupture 
the  one  of  the  solenoids  is  de-energised  and  the  armature 
closes  a  circuit  through  the  fuse  E,  which  blows,  with 
the  result  that  the  feeding  circuit  is  broken  at  the  stud 
contacts  C. 

20743    WAKEFIELD.    Propelling  of  motor  bicycles,  tricycles, 
motor  cars,  and  the  like  wherein  the  use  of  chains, 
belts,  or  gear  wheels  is  dispensed  with. 
SPARKS.    Hose  cradle. 

BROAD.    Portable  folding  tables  and  stools  and  the 
like. 

SMITH.    Ventino'  beer  taps. 
BLOOMFIELD.    Metal  hoops. 
FROST.    Vulcanising  apparatus. 
21922    DAWES.    Stamp  mills  for  crushing  ores  or  the  like. 
21998    O'CONNOR.    Tramcar  guards  or  fenders. 
22010    BAILEY.    Apparatus  for  driving  clocks  or  clock  work 

motors  of  recording  instruments  and  the  like. 
22098    DAVIES.    Production  of  ornamental  patterns  or  effects 
on  velvets,  velveteens,  and  other  pile  goods. 
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22107  CONNOR.  Device  for  piqueting  horses,  mules,  cattle, 
and  for  guide  ropes  for  tents  and  telegraph  poles  and 
the  like. 

22169    PERKIN  &  WHIPP  BROS.  &  TOD  LTD.  Treatment 

of  wood  for  renderiug  it  fireproof. 
22362    CROMPTON  &  CO.  LTD.,  and  ABBOTT.    Arc  lamp 
hoisting  gear  and  fittings  for  same. 
To  lower  the  lamp  it  is  firstly  raised  until  the  points 
of  the  pawls  A  are  clear  of  the  upper  projections  within 
the  lamp  hood.    The  pawls  are   then   enabled  to  swing 
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around  to  permit  the  lamp  to  descend  freely.  When  the 
lamp  is  raised  the  conical  lower  ring  of  the  hood  brings 
the  pawls  back  to  the  position  shown,  so  that  they  may 
rest  upon  the  lower  ledges. 
22364  CROMPTON  &  CO.  LTD.,  and  ABBOTT.  Electrical 
switches. 

The  switch  consist  of  a  fixed  carrier  and  a  freely  pivoted 
carrier  fitted  with  corresponding  contacts  and  means  for 


ensuring  a  quick  break  action,  consisting  of  spring-pressed 
balls  on  one  carrier  adapted  to  engage  inclined  surfaces 
on  the  other. 

22380    BAKER.    Rotary  washing  machines. 

22448    PRIMAT.    Steam  or  other  fluid-pressure  engine. 

i 


Four  pistons  are  coupled  together  so  that  all  four  are 
able  to  rotate  round  the  shaft  and  moving  in  cylinders 
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arranged  circularly  in  the  casing  of  the  motor  and  cast 
in  a  single  piece,  the  rocking  movement  being  converted 
into  circular  movement  by  means  of  a  connecting  rod  and 
crank.  The  arrangement  of  valves  is  such  that  when 
explosion  is  occurring  in  one  cylinder  the  suction  com- 
pression and  exhaust  is  occurring  respectively  in  the  others. 
22018  MOJON.  Watches,  clocks,  barometers,  speed  indicators, 
and  the  like. 

23028    WILSON.    Means  for  disengaging  and  replacing  the 
supports  of  boats  on  ships  and  elsewhere. 
The  bars  and  chocks  are  normally  held  in  position  support- 
ing the  boat  by  a  cam,  which  is  situated  at  the  lower  end 
of  a  hand-operating  lever.    When  the  lever  is  thrown  over 


towards  the  right  the  bars  extend  and  fall  to  the  deck, 
and  the  chocks  are  free  to  work  on  their  hinges  with  the 
swing  of  the  boat. 
23032    ALLEN  &  SHARPLES.    Hangers  or  ears  for  electric 
trolley  wires. 

The  ear  is  constructed  with  tapering  or  wedge-shaped 
sockets  or  slots  in  one  jaw,  and  wedge-shaped  pieces  pro- 
jecting from  the  other  jaw  to  fit  therein,  so  that  when 
forced  together  the  jaws  will  clamp  the  trolley  wires. 
23036    SPENCE  &  PETER  SPENCE  &  SONS  LTD.  Manu- 
facture of  aluminous  compounds. 
23054    DUNLOP   &  KYNOCH    LTD.  Internal-combustion 
motors. 

The  improvements  consist  in  arranging  the  cylinder  so 
that  the  air  admission  valve  is  placed  inverted  over  the 
exhaust  valves  within  the  combustion  sjsace,  so  that  the 


air  will  not  pass  over  any  part  of  the  inner  chamber  of  the 
vaporiser,  which  is  placed  at  the  back  end  of  the  com- 
bustion space. 

•'.3292    LAKE  (Ohemische-Technische  Fabrik  Dr.  Alb.  R.  W. 

Brand  &  Co.,  G.  m.  b.  H.).    Colouring  of  stone. 
23301    DORMAN  &  TOWNSEND.    Nail-making  machines. 
.3363    PEARD.    Calculating  apparatus. 

23366  KING'S  NORTON  METAL  CO.  LTD.,  BAYLISS,  & 
BROWN SDON.  Materials  employed  in  the  manu- 
facture of  percussion  caps,  detonators,  igniters,  and  the 
like  f«r  the  ignition  or  detonation  of  explosives. 

2.(3<H  KEATS.  Buffer  pads  of  machines  employed  for  finish- 
ing or  polishing  and  buffing,  scouring,  or  sand-paper- 
ing the  soles  and  heels  of  boots  and  shoes. 


23060    GEORGE  HUNTER  ROBINSON,  ASPLAN  BELDAM, 
GEORGE  WILLIAM  BELDAM,  &  CYRIL  ASPLAN 
BELDAM.    Packings  for  rods  and  plungers. 
The  packing,  according  to  this  invention,  is  of  spiral 
form,   and  is  adapted  to   be  adjusted  to  or  in  relation 
to  the  rod  to  be  packed  by  w  hiding  or  pulling  ou.    It  com- 


prises a  portion  or  part  which  presses  on  the  surface  of  the 
rod  or  part  to  be  packed  and  a  chain  or  spiral  spring  in 
connection  with  the  former  part,  by  means  of  which  the 
actual  tension  of  the  packing  in  relation  to  the  shaft  is 
effected. 

2)464    SQUIRE  &  SQUIRE.    One-lever  locks  and  latches. 
23519    WILLIS     (Rawlinson).       Cutter     bars    for  mowing 
machines. 

23521    HAASE.    Two-needle  sewing  machines. 
2  5536    BROWNE.    Rear  lights  of  motor  cars. 
23551    MILLER.    Curtain  rods. 

23610  SPENCE,  SPENCE,  PETER  SPENCE  &  SONS  LTD., 
and  OCKEL.  Treatment  of  sewage  and  other  similar 
sludges. 

2  5685  KAMM.  Electric  projecting  lamps  chiefly  for  enlarging 
and  projecting  lanterns. 

23699    REVEL.    Umbrellas,  sunshades,  and  the  like. 

23801  PUGH  &  RUDGE-WHITWORTH  LTD.  Brake 
mechanism  of  bicycles,  tricycles,  and  other  veloci- 
pedes. 

Consists  in  providing  velocipedes  with  a  brake  lever 
adapted  to  be  operated  by  cither  or  both  hands,  and  bent  so 
as  to  substantially  follow  the  contour  of  the  handle  bars, 


this  lever  being  supported  in  bearings  carried  by  the  handle 
bar  and  cranked  between  the  bearings  or  similarly  provided 
with  means  for  operating  one  or  more  brakes  by  imparting 
a  rotary  movement  to  the  lever  by  either  or  both  hands. 
23874    ENFIELD  CYCLE  CO.  LTD.,  and  AUSTIN.  Brake 

and  other  connections  of  cycles  and  the  like. 
23900    BOGAERTS.    Process  for  the  reproduction  of  pictures. 
23929    TORRANCE.       Wood    type    for    cylinder  printing 

machines.    .  , 

23963  NICHOLSON,  HUNTER.  &  CAMPBELL.  Safety 
suspending  apparatus  for  mining  cages,  lifts,  hoist*, 
and  the  like.  ■     ,  . 

21005    MARSHALL.    Operating  gear  of  mud  grabs  or  bucket. 
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13923    BAILEY  A:  BAILEY.       Variable  throw  eccentrics  or 
crank  pins. 

An  eccentric  disc  is  mounted  in  slides  on  a  block  or  cast- 
ing secured  to  the  shaft  or  other  rotating  part,  a  ram  being 
provided  on  the  eccentric  disc  engaging  a  cylinder  in  com- 
munication by  a  passage  though  the  block  or  casting  with  a 
second  cylinder,  which  is  fitted  with  a  ram  or  regulating 


screw  iu  line  with  the  rotating  shaft.    Steel  balls  or  any 
other  flexible  connection  are  fitted  in  the  passage  between 
the  two  ranis,  a  spring  and  guide  being  provided  to  cause 
the  first  ram  and  flexible  connection  to   follow  up  the 
regulating  screw. 
21092    GORDON.    Apparatus  for  recording  and  displaying 
the  scores  or  results  of  cricket,  football,  and  other  like 
games. 

21125    LINDSAY.    Conical  friction  clutches. 

The  female  cone  of  this  clutch  is  provided  with  a  recess 
to  receive  the  end  of  the  driving  shaft  A.  The  male  cone 
is  mounted  slidably  on  the  driving  shaft,  being  made  to 
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rotate  by  means  of  feather  keys.  The  clutch  is  put  into 
gear  by  moving  the  slidable  sleeve  B  towards  the  female 
cone;  this  movement  operates  the  levers  C,  which  draws 
the  male  member  out  of  engagement. 
24137  RENNIE.  Steam  or  other  gas  and  liquid  valves  and 
the  like. 

The  valve  proper  is  actuated   by  means  of  a  spindle 
movable  through  a  stuffing  box  on  a  removable  cover  of 
the  valve  chamber,  having  said  chamber  so  constructed  that 
the  valve  seat  is  situated  in  the  plane  of  the  joint  between 
the  cover  and  t he  chamber,  and  having  said  cover  hollowed 
out  to  constitute  a  passage  for  the  fluid. 
24147    KIDDIE.      Apparatus   for  applying  liquid  or  other 
matter  to  the  wheels  of  vehicles  running  on  tram  or 
other  rails. 

24173    BEOCHERIOUX,  TOCHON,  FORTIER,  &  MAROTTE. 

Composition  for  application  to  paper,  cardboard,  and 
other  substances  to  form  a  coating  for  recording  and 
reproducing  sounds  phonographically. 

24177  JOHNSON  (A.  Wolff,  jun.,  &  Co.).  Thermo-electric 
batteries. 

Furnaces  are  provided   consisting  of  a  hollow  inlernally- 
h'v^ed  body  whose  outer  surface  is  coated  with  a  material 


which  does  not  conduct  electricity  and  supports  the  thermo- 
electric elements,  means  being  provided  for  conducting  the 
heat  to  thermo-electric  elements;  these  means  consisting  of 
heating  plates  pressed  closely  on  to  the  said  non-conducting 
coating  and  connected  to  small  parts  of  the  ends  of  the 
parts  of  the  thermo-electric  elements  which  have  to  be 
heated. 

24126    BROWN.    Starting  engines. 

Consists  of  a  shaft  arranged  to  be  partially  rotated  by  a 
connection  with  the  piston  rod  of  the  power  cylinder,  a  crank 
arm  being  provided  at  the  end  of  the  shaft,  the  oscillatory 


movements  of  which  are  adapted  to  reinstate  a  controlling 
valve  to  its  normal  position.    Hand-operated  means  are 
provided  to  move  the  valve  from  its  normal  position. 
21138    LE  FEUVRE  &  GREENE.    Electric  cable  junction  and 
fuse  boxes. 

The  junction  or  fuse  box  is  provided  with  a  flange  at  the 
top  and  a  removable  cover,  the  flange  and  cover  being 
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ided  with  grooves  for  receiving  a  ring  of  joint  material, 
whole  being  bolted  together.    The  cables  are  brought 
through  glands  in  the  wall  of  the  box. 
BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Protective  devices  for  electric  trans- 
mission systems. 
SAGE.    Shoulder  protectors. 
PARKER.    Tyres  for  wheels. 

BOSLEY.       Ground  pegs  for  picketing  or  tethering 

horses  and  other  animals,  tent  pegging,  and  the  like. 
FREER  &  NORTH.    Press  cutting  knives. 
WHITLEY,  BENTLEY,  &  NUTTALL.    Clips  employed 

in  tentering  machines   for  stretching  or  finishing 

textile  fabrics. 
BLACKSTONE  &  WATTS.    Wheel  rakes  for  hay  and 

other  crops. 

BOOTHROYD.    Means  for  checking   the   shuttles  in 

looms  for  weaving. 
BAXTER.    Saws  for  stone  or  like  cutting  machines. 
FLETCHER.    Perineum  and  other  surgical  needles. 
REEKIE,  REEKIE,  &   REEKIE.    Filing  device  for 

letters,  natterns,  and  the  like. 
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M197    ANDERSON   &  BENNET.       Governing  or  pressure- 
reducing,  devices  for  gas. 
Comprises  a  gas-throttling  valve  which  is  operatively  con- 
nected to  a  buoyant  float  which  rests  in  the  liquid  within 
a  fixed  liquid-seal  bell  through  which  the  gas  is  led,  whereby 
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t  he  pressure  of  the  gas  acting  upon  the  liquid  within  I  lie 
bell  automatically  adjusts  the  position  of  the  throttle  valve 
SO  as  to  maintain  a  constant  pressure  of  gas  at  the  outlet. 

24312    BRAZIER.    Buoy  cocks,   ball  valves,  or  the  like  iu 
combination  with  stop  valves. 
Relates  to  cocks  and  valves  which  are  controlled  by  a  float 
combined  and  arranged  -  to  act  in  conjunction  with  a  stop 


cock.    The  serew-dowu  valve  and  an  ordinary  ball  valve 
are  arranged  in  one  casing,  the  casing  being  constructed 
and  valves  arranged  to  act  in  juxtaposition  to  one  another. 
2  351    WALKER.    Field  magnets  or  like  parts  of  dynamos 
and  other  rotary  electric  machines.  ' 
The  rotary  field  magnet  is  provided  with  a  detachable 
member  having  a  projection  adapted  to  fit  into  a  corres- 


ponding channel  in  the  pole  piece  of  the  magnet,  the  inner 
face  of  the  said  projection  and  channel  being  provided 
with  keyways  into  which  keys  are  fitted. 
21384    MACCORMAC  &  DENTAL  MANUFACTURING  CO. 
LTD.    Combined  mouth  gag  and  electric  light. 
HIGHAM.  Typewriters. 

SU'lTON  &  RUDD.    Incandescent  gas  mantle. 
WH1TTAKER.    Lap  and  similar  machines  for  winding 

untwisted  cotton  and  other  fibres. 
BUNCH.    Means  for  use  in  scraping  strip  and  hoop  iron 

and  steel  during  the  process  of  rolling. 
GREENWOOD  &  BOLTON.    Means  for  preventing  the 

production  of  reedy  cloth  in  looms  for  weaving. 
WILSON.    Method  of  preparing  food    of  an  animal 
nature. 

KLOPPEN  STEIN.        Multiple-filament  incandescent 
lamp 

ARUNDEL    &   HIGOINSON.    Governing  device  for 

controlling  the  supply  of  a  fluid  or  fluids. 
KIRK  HAM,   HULETT,   &    CHANDLER  LTD.,  and 
HERSEY.    Apparatus  for   washing  and  scrubbing 
gas. 
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21121  ALLEY.  Transmission  of  motion  applicable  to  certain 
air  compressors,  pumps,  fluid-pressure  motors,  and 
the  like. 


Consists  of  forming  on  the  shaft  a  cam,  which  is  acted 
upon  by  anti-friction  rollers  in  constant  contact  with  the 
earn  and  fitted  on  the  piston. 
21461    HILLS,  URQUHART,  &  HONEY'.    Field  windings  of 
series-wound  dynamo  electric  machinery. 

This  invention  relates  to  a  method  of  forming  the  field 
coils  of  series-wound  dynamo  electric  machines  by  a  strip 
or  band  of  copper  wound  spirally  so  as  to  form  a  ring  or 
bobbin,  the  convolutions  of  the  coil  being  insulated  from 
one  another. 

2U77    LEWIS,  CASE,  &  REASON  MANUFACTURING  CO. 

LTD.    Electric  arc  lamps. 
21490    HO  WORTH  (Margreth).    Acetylene  storm  lamps. 
24491    ARNOLD  &  LEECH.       Machines  for  manufacturing 

flanged  tubes,  such  as  boiler,  flue  or  furnace  tubes. 
24502    BLAKE  &  BROWN.    Weight  for  sea  fishing. 
21501    DEE,  DEE,  &  EDGINTON.    Motor  and  other  lamps. 
21510    DOWNING.    Necktie  or  like  retainer  or  clip. 
24516    JOHN  SHARP  &  SONS  LTD.,  and  DUNCANSON. 

Spindles  for  spinning,  twisting,  and  like  frames. 
21523    WARSOP.    Rock  drills   or  other  percussion  tools. 

Rock  drills  are  adapted  to  be  driven  by  petrol  motors. 
On  the  motor  crank  shaft  a  spur  pinion  engages  a  spur 


wheel,  on  the  shaft  of  which  a  cam  is  arranged  to  engage 
the  heel  of  a  bell-crank  lever,  the  other  end  reciprocating 
the  drill  spindle. 

24551    LOCK  &  NORTH.    Printed  side  up  deliveries  of  print- 
ing machines. 

24556    CARPENTER.    Nut  locks. 

This  nut  lock  comprises  a  locking  plate  having  provision 
for  engaging  a  nut  to  prevent  the  same  from  turning  on  it, 
said  locking  plate  being  jorovided  with  a  bolt  opening,  and 
having  an  annular  series  of  flexible  bolt  engaging  V-shaped 
points  surrounding  the  bolt  opening  and  separated  by 
intervening  notches. 

21557    ADAM    (Armaturen   und  Maschinenfabrik-Westphalia 
Act.-Ges.).    Rock  drills. 

21G14    MITCHELL.  Boots. 

21632  ECKSTEIN  &  PARKER.  Electrically-operated  switches. 
This  invention  consists  in  the  arrangement  of  contact 
block  whose  surfaces  are  disposed  in  a  spiral  jjath  and  the 
flexible  contact  plates  actuated  by  an  external  force,  so  that 
when  the  said  plates  are  brought  into  forcible  contact  with 
said  spirally-arranged  blocks  a  rotary  motion  of  the 
plates  is  induced,  resulting  in  a  rubbing  and  cleaning  action 
of  the  plates  and  blocks  at  their  surfaces  when  the  electrical 
contact  has  to  be  made. 

21669  ABEL   (Act.-Ges.  fur   Anilin  Fabrikation).  Manu- 

facture of  ]  :  6-  or  1  :  7-  arylnaphthylaminesulphonic 
acid. 

21670  IMRAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Binning1). 

Extraction  of  water  or  other  liquid  from  mineral, 
vegetable,  and  animal  substances. 
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24683    SCHWARZ.    Order  cards  and  the  like. 
21691    .KITE.    Rubber  vulcanising  apparatus. 
24698    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  switches. 


Contacts  are  submerged  in  an  oil  reservoir,  and  are 
adapted  to  be  engaged  by  a  pivoted  .switch  member  movable 
in  a  horizontal  plane,  the  latter  being  operated  by  a 
longitudinally  movable  rod. 

21735    BERESFORD.    Collapsible  receptacles. 

24752    SCOPOLI.    Water-tube  boiler. 

Consists  of  an  upper  and  a  lower  water  space  connected 
together  by  means  of  vertical  tubular  walls,  the  feature 
being  the  arrangement  above  the  fire  bars  which  are 
confined  by  the  tubular  walls  of  a  further  water  space, 


around  which  the  fire  sweeps  and  which  is  connected  with 
the  upper  water  space  by  pipes  running  from  the  top,  and 
with  the  lower  water  space  that  forms  the  frame,  by  pipes  or 
other  suitable  hollow  bodies  forming  junction  by  their  ends. 
21787  SPENCER.  Regenerative  furnaces  for  gas  retorts  and 
the  like. 

DODD.    Feeding  and  other  bottles. 
APSEY  &  DUFF.    Manufacture  of  rims  of  wheels  for 

cycles,  motor  cycles,  and  other  light  vehicles. 
TOWNSEND.    Apparatus  for  removing,  restoring,  and 

adjusting  the  seal  on  the  dip  pipes  of  gas  retorts. 
TIPPER.       Construction    and    manufacture    of  sash 
pulleys. 

GATES.    Aerating  and  drainage  of  filter  beds,  sewage 

or  trade  effluent  tanks  or  the  like. 
LOUSFIELD,  LANE,   &   ROBINSON.  Coal-cutting 
machines. 


21881 
21901 

25050 

25057 

25067 

25086 


2^085    CALTHROP.    Moans  or  devices  for  securing  railway 
or  tramway  rails  to  their  supporting  beds  or  sleepers. 
A  clip  is  provided  composed  of  a  head  formed  homogeneous 
with  a  reduced  shank,  the  latter  being  passed  through  an 


?.5085/0± 


aperture  in  the  metal  sleeper  and  riveted  on  the  underside 
of  the  same,  the  head  having  an  outstanding  edge  or  edges 
to  directly  or  indirectly  engage  the  rail  or  rails  to  be 
secured. 


2511 


25088    POLLITT  &  SMITH.    Frames  of  motor  cycles,  motor 
cars,  and  other  steered  vehicles. 
BOLTON   &   MILLS.    Revolving  sprinklers  used  for 

sprinkling  sewage  upon  bacteria  beds. 
CLOUD.    Pneumatic  brakes  for  railway  vehicles  or  the 
like. 

Means  are  provided  whereby  the  maximum  pressure  of 

the  brake  blocks  shall  be  dependent  upon  the  speed  of  the 
train  wlien  the  brake  blocks  are  set.  and  also  for  effecting 
a  pressure  which  shall  diminish,  so  that  an  approximately 
uniform  rate  of  retardation  throughout  any  stojo  is  pro- 
duced.   For  this  purpose  an   auxiliary  brake  apparatus 


operated  through  a  single  train  pipe  is  provided,  the  auxiliary 
brake  cylinder  admitting  air  by  a  valve  which  is  controlled 
by  the  speed  of  the  engine.  In  order  that  the  effective 
pressure  produced  shall  diminish  a  small  leak  is  provided 
of  such  a  size  that  the  pressure  shall  be  dispelled  in  a 
time  about  equal  to  the  duration  of  the  stop. 

25212    HOWORTH  (Akt.-Ges.  vorm.  F.  Martini  &  Co.).  Car- 
buretters for  motors  working  with  liquid  fuel. 

The  supply  from  the  petrol  tank  to  the  spray  nozzle  is 
governed  by  a  conical  plug  fitted  with  a  spring-controlled 
handle.    The  nozzle  is  surrounded  by  a  conical  chamber 


to  the  inside  of  which  a  primary  supply  of  air  is  admitted, 
while  a  secondary  air  supply  is  arranged  around  the  conical 
chamber,  both  supplies  being  capable  of  regulation. 

25265    BOULT  (Accumlatoren  uud  Electricitats  Werke  Act.- 
Ges.  vorm.  W.  A.  Boese  &  Co.).  Manufacture  of  storage 
battery  or  accumulator  electrodes. 
25296    TODTENIUUPT.       Process  for   the  preparation  of 
artificial  silk  or  hair. 
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25328    HOLMES.    Scrolls  for  couches,  settees,  chairs,  and  the 
like 

25403    SURLEAU.    Spring  forks  for  cycles  and  motor  cycles. 
25431    SCKAAFF.       Typewriting     and    other  key-actuated 
machines. 

25-156    SHORT.    Combination  bracket  or  fitting  for  supporting 

window  blinds  and  curtain  poles. 
25517    YALDELIEYRE.    Manufacture  of  screw  propellers  for 

ships. 

The  improvements  consist  in  making  the  core  of  the  pro- 
peller of  cast  steel,  and  providing  said  core  with  a  coating 
of  nou-oxidisable  metal,  such  as  copper,  deposited  in  a  single 
layer  or  in  several  such  layers,  for  instance,  by  electrolysis. 

25618    GOLD.    Steam  heating  systems  for  railway  trains. 

2561!)    GOLD.  Valves. 

This  relates  to  improvements  in  train-pipe  valves.  An 
eccentric  is  mounted  upon  the  valve  spindle  which  engages 
the  valve  body  and  moves  it  toward  or  from  its  seat  by  the 
turning  of  the  spindle.    A  guiding  slot  is  provided  in  the 


lower  portion  of  the  valve  body,  in  which  the  spindle  slides 
and  prevents  further  movements  of  the  valve  when  the 
eccentric  is  approximately  at  its  dead  centre,  thus  locking 
the  valve. 

25638    STONE.    Space  telegraphy.    [Date  applied  for  under 

International  Convention,  November  21th,  1903..] 
25611    STONE.    Space  telegraphy.    [Date  applied  for  under 
International  Convention,   November  25th,  1903.] 
The  coupling  between  the  primary  and  secondary  of  a 
transformer,  which  is  inserted  between  the  resonant  circuit 
and  the  aerial   in  both  the  transmitting  and  receiving 


25902 
25985 


26121 


26186 
26274 


system,  is  a  loose  one — i.e.,  the  mutual  inductance  between 
the  two  circuits  is  small  compared  with  the  square  root  of 
the  product  of  the  inductances  of  the  circuits.  Each  circuit 
has  a  single  degree  of  freedom. 
25651  DEWETT  &  GRIFFITHS.  Locking  appliances  for 
screws  and  nuts. 
EKSTROMER     ACCUMULATOR    CO.    LTD.,  and 

OPPERMANN.    Electric  secondary  batteries. 
HARTMANN.    Means  for  automatically  winding  clocks 

and  the  like  with  the  aid  of  electricity. 
EDMUNDS  &   WILFRID  EDMUNDS  LTD.  Device 
for  holding  refills  in  the  covers  of  counter  books, 
memorandum  books,  and  the  like. 
CHRISTEN  SEN  &  SOLBECK.  Churns. 
ROBERTS.    Steam  generators. 
The  top  headers  of  the  feed  sections  are  divided  by 
water-tight  partitions  to  improve  the  water  circulation. 
26323    BLADEN.    Utensil  for  preserving  comestibles. 
26358    SCHLUSSEL.    Permanent  way  for  railways,  tramways, 
and  the  like. 

26454    AVHITLEY,  BENTLEY,  &  NUTTALL.  Clips  employed 
in  tentering  machines   for  stretching  or  finishing 
textile  fabrics. 
KENDRICK.       Stands    for    showing    and  stocking 

brushes,  fruit,  and  like  goods. 
WETTER   (Westfalisch-Anhaltische   Sprengstoff  Act.- 
Ges.).    Priming  or  detonating  compositions  suitable 
for  percussion  caps. 
DE  MOVILLE  Morrison  A-  Wharton).    Machines  for 
manufacturing  fibrous  or  silky  candy  and  the  like. 
28721    THOMPSON  (Woodland).    Labelling  machines. 


26901 


27005 


28162 


2H961    ULIVI.    Speed  indicating  and  registering  devices  for 
motor  cars. 

29009    SCHARFF.    Instruments  for  cutting  and  trimming  the 

hair  and  beard. 
29518    FOLEY.    Steam  traps. 

An  apparatus  for  automatically  draining  away  waste 
water  is  described,  comprising  a  water  collector,  a  main 
outlet  valve  A  having  a  tubular  stem  formed  with  a  piston 
on  its  upper  end  working  in  an  upper  chamber,  which  by 


means  of  said  tubular  stem  communicates  with  the  interior 
of  the  collector;  a  small  supplementary  valve  which  closes 
t lie  passage  in  the  said  tubular  stem,  and  a  float  or  a 
heavy  budy  partially  immersed  and  partially  counter- 
balanced which  acts  firstly  on  the  supplementary  valve  and 
then  on  the  main  valve. 

1905. 

124    RALEIGH   CYCLE  CO.   LTD.,  and  WILLIAMSON. 
Cycle  brakes. 


129 
155 
167 

264 


The  brake  blocks  are  mounted  on  levers  A,  which  are 
provided  with  arms  B  to  form  a  second  bearing  or  support 
for  the  brake-block  pin. 
127    JACOB   &  JACOB.    Apparatus  employed  in  bottling 
beer  and  other  liquids. 
SMITH.    Night  lamps  or  the  like. 
NEWLANDS.    Construction  of  door  buffer  or  stop 
LONGFORD.       Insulation      of     wires  conducting 
electricity. 

ECONOMIC  SAFETY  GAS  CO.  LTD.,  and  FOWLER. 
Float-feed  devices  for  carburetters. 
A  float  is  connected  to  a  valve  mounted  upon  a  stem 
which  is  free  to  move  in  a  nipple  adjustably  fitted  to 
the  casing  of  the  device.    A  cap  is  screwed  on  the  pro- 
jecting portion  of  the  nipple  and  is  in  communication 
with  the  supply  of  petrol  or  other  hydrocarbon. 
381    PARE.    Method  of  and  means  for  electrically  lighting 
up  street  and  other  gas  lamps  whose  burners  are 
beyond  reach  of  hand. 
421    GLOVER.  Padlocks. 

448    RIDGWAY,  AYNSLEY,  &  HANCOCK.    Appliance  for 

turning  in  pottery. 
454    PAGE.    Steam  traps. 


The  valve  of  the  trap  is  controlled  as  shown  by  two 
wires,  each  of  which  are  provided  with  separate  means  ot 
adjustment  by  which  the  tension  on  it  may  be  adjusted 
relatively  to  the  other  wire. 
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514    ZANI.    Field   windings  for   single-phase  alternating- 
current  electric  motors. 
The  stator  is  provided  with  a  continuous  winding  and  two 
sets  of  terminals,  which  are  respectively  used  in  accordance 


with  the  direction  of  the  motor.  The  terminals  are  placed 
at  such  points  as  to  produce  a  flux  whose  component  in 
the  line  of  the  brushes  compensates  for  armature  reaction. 

534    VEBITTS  LTD.,  and  WORSLEY.    Twin  or  double 

carbon  arc  lamps. 
539    HITCHON,    HITCHON,   HITCHON,    &  HITCHON 

GEAR  &  AUTOMOBILE  CO.  LTD.      Motor  road 

vehicles. 

The  chassis  consist  of  a  channel  section  girder  of  an 
improved  type,  giving  strength  and  rigidity  combined  with 
a  minimum  weight,  and  made  from  a  metal  sheet  of  uniform 
thickness  by  forming  the  edges  of  the  flange  with  a  single 
or  multiple  number  of  folds  with  or  without  strengthening 
rods  within  the  folded  edges. 

563    SMYTH.    Plant  for  manufacturing  acetylene. 
706    CHALMERS.    Totally-reflecting  prisms  of  the  Fresnel 
type  for  lighthouse  lenses  and  the  like. 
BUTT.    Inspection  cover  for  sewerage    manholes  and 
lamp  holes,  also  chambers  in  connection  with  gas, 
water,  electricity,  or  similar  works. 
HEATON.    Boot  machinery. 
WOOD.    Shirt  sleeves. 

SPIERS.    Manufacture  of  knitted  goods  and  the  means 

employed  therein. 
HEINEMANN.    Soles  of  boots  and  shoes. 
CAIRNES.    Variable-speed    ratchet  gearing. 

Variable-speed  gear  of  the  type  in  which  change  of  speed 
is  obtained  by  altering  the  length  of  stroke  imparted  by 
levers  to  reciprocating  clutches,  the  invention  consisting  in 


700 


773 
814 
842 
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930 


one  form  in  the  use  of  a  lever  formed  with  two  radial  slots 
or  guides,  and  in  a  modification  with  a  ratchet-driving 
device  or  clutch  and  a  rope  connector  for  transmitting  the 
working  stroke  of  the  lever  to  the  ratchet. 
K)10    SPEAR.    Turnstile-controlled   ticket   or  check-issuing 
apparatus.    [Date   applied  for   under  International 
Convention,  January  19th,  1904.] 
1014    KLRBY,   BEARD,    &   CO.    LTD.,   and  HAWKINS. 

Corset  protectors.  > 
1122    HORMBREY.    Weighing  apparatus. 
1132    TAYLOR.    Means  and  apparatus  for  coaling  ships  from 
colliers. 

1137    SANCTO.    Road  and    railway  carriage  windows. 
J19R    LEGGOTT  &  W.  &  R.  LEGGOTT  LTD.    Opening  and 
closing  of  fan-light  and  like  frames. 


1239    HANDYSIDES.    Crocks  for  use  in  crocking  flower  pots 
or  the  like. 

1298    BOULT  (Soc.  Vuillard  et  Strauss).    Tobacco  pipes. 
1307    DANIELS  <&  T.  H.  &  J.  DANIELS  LTD.    Gas  pro- 
ducers. 

The  gas  is  drawn  by  suction  from  the  producer  through 
a  chamber  situated  below  an  enclosed  ash-pit,  and  adapted 


to  provide  a  large  evaporating  surface  for  generating  steam, 
the  heat  being  supplied  by  the  waste  heat  of  the  gases  as 
they  leave  the  producer. 

1368  SHILLITO  (Aniline  Colour  &  Extract  Works,  formerly 
John  R.  Geigy).  Production  of  blue-black  colouring 
matters. 

LAKE  (Compagnie  Generate  d'Electricite).  Electrodes 
lor  arc  lamps. 

The  electrodes  for  the  arc  lamps  constituted  by  conductors 
of  the  second  class  are  covered  with  a  layer  of  platinum. 

NICHOLSON.    Railway  carriage  and  other  windows. 
POIJANSKY.    Floats  or  pontoons. 
TREWARTHA-JAMES.    Grinding  mills. 
BLOOM.    Oil  or  fat  compounds   or  preparations  for 
edible  and  other  purposes  and  processes  for  the  pre- 
paration thereof. 
II Y AIT.    Surgical  trusses. 

KELLY.    Glass  signs,  stall  plates,  and  the  like. 
WILKINSON.    Means  for  and   method   of  carrying 
out  secret  manufacturing  processes  of  chemical  treat- 
ment. 

WILLIAMS.    Cue  for  billiards  and  similar  games. 
BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Valve-actuating  mechanism  for  fluid- 
pressure  engines. 
A  valve-actuating  mechanism  for  fluid-pressure  engines 
ennprising  a  cam,  an  outwardly-opening  inlet  valve  of  the 
poppet  type,  a  two-part  valve  rod  for  positively  opening 
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and  closing  the  valve,  and  a  spring  coupling  for  the  rod  by 
means  of  which  the  valve  is  permitted  to  open  irrespective 
of  the  actuating  means  whenever  the  back  pressure  in  the 
cylinder  exceeds  a  certain  amount. 
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1971  JORDAN  &  YAUGHAN.  Sheet-metal  hollow-ware 
utensils,  such  as  baths,  buckets,  and  the  like,  which 
rest  upon  rims  projecting;  from  the  bottoms  thereof. 

1989    HORTON.    Protectors  for  heels  of  boots  and  shoes. 

2050  BALLARDIE.  Burners  for  lamps  burning  solid  hydro- 
carbons and  the  like. 

2157  FAHLE.  Snow  guard  for  roofs.  [Date  applied  fo- 
under International  Convention,  March  19th,  1904.] 

2!  10  HUSSE Y.  Float  valves  and  draw-off  and  other  cocks 
or  taps. 

Iu  this  valve  is  the  arrangement  of  a  chamber  into  which 
the  stem  of  the  valve  proper  extends,  a  guide  piston  within 
the  said  chamber  and  attached  to  the  end  of  the  valve  stem, 
a  quick-thread  screw  extending  into  the  chamber  and  bear- 
ing against  the  guide  piston,  and  a  spring  or  an  elastic 
cushion  located  between  the  piston  and  the  end  of  the 
chamber. 

2343  IIEINTZEL  &  CRAMER.  Method  of  improving  gypsum 
mortar  and  utilising  dead  burnt  gypsum.  [Date 
applied  for  under  International  Convention,  March 
21st,  1904.] 

2406    CLARKE     Grit  tablets  for  birds. 

2-112    JACOUTOT.    Apparatus  for  use  in  the  manufacture  of 

meiilded  sweetmeats. 
2833    LUCAS.    Lamps  for  motor  cars  and  for  other  services. 
2946    HILL  &  ROBINSON     Automatic  railway  couplings. 

An  automatic  railway  car  coupling  of  the  central  buffer 
type  comprising  a  draw-head  pivoted  to  the  draw-bar  so  as 
to  be  movable  relatively  thereto  in  a  horizontal  plane  of  an 
automatic  adjuster  for  the  draw-head,  attached  thereto  so 
as  to  be  movable  therewith  relatively  to  the  draw-bar,  con- 
sisting of  a  frame  extending  at  each  side  of  the  draw-head 


and  projecting  to  approximately  the  same  distance  therewith 
beyond  the  hcadstock  of  the  car,  so  that  by  the  mutual 
engagement  of  a  pair  of  adjusters,  when  the  cars  approach 
one  another  upon  a  curved  track,  the  corresponding  draw- 
heads  will  be  brought  into  position  to  permit  of  coupling 
being  effected ;  and  means  for  causing  the  draw-head  and 
adjuster  to  return  to  normal  position  when  the  cars  are 
separated  from  one  another. 

2977    PADGETT    Rims  for  vehicle  wheels. 

The  rim  lias  on  one  edge  an  integrally-formed  retaining 
flange,  and  adjacent  to  its  opposite  edge  an  annular  groove 


with  a  C-shaped  open  retaining  ring  A  detained  in  it, 
inwardly  projecting  right   angular   disposed  hook-shaped 


lugs  formed  on  the  meeting  ends  of  the  ring  to  engage  a  slot 
in  the  rim,  and  a  hook  arranged  on  one  end  of  the  ring 
to  engage  a  recess  in  the  opposite  end  of  the  same,  whereby 
the  ring  or  band  is  removably  secured  to  the  rim. 

3174    YEDY   &  BILBIE.       Gas-producing   apparatus  and 
method  of  working-  same. 
A  method  of  working  suction  gas-producing  apparatus  is 
described  wherein  in  starling  water  is  admitted  slowly  to 
a  vaporiser  A  of  small  water  capacity  and  large  heating 
surface  that  is  exposed  to  the  gases  of  combustion  from  the 


generator,  and  subsequently  larger  quantities  of  water  are 
passed  through  the  said  vaporiser  so  that  it  then  serves 
to  cool  the  generator  gases  before  they  reach  the  scrubber 
or  other  gas  cleanser,  vapour  then  being  produced  from 
water  in  another  vaporiser  B. 

4721    A7 ON  BERGMANN.    Self-acting  boiler  feeders. 

The  essential  feature   of  the  self-acting-   boiler  feeder, 
which  works  upon  the  Cohnfeld  system,  is  the  arrangement 


of  the  tubes  A  B,  which  are  connected  to  the  upper  and  lower 

reservoirs  in  the  way  shown  to  improve  tlie  economy  of 
the  system. 
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3095    WOOD.    Method  of  and  means  for  binding  sheets  or 

sections  of  music,  magazines,  or  other  folded  matter. 
3441    ROMANOFF  &  WONLARLARSKY.    Parquet  flooring. 
34-4-5    LEVI    &    LEVI.       Sovereign   purse,  postage  stamp 

holder,  and  match  box  combined. 
3523    ROBINSON.    Steps  of  railway  and  tramway  carriages 

and  other  like  vehicles. 
3S11    BRYANT.    Form  of  link,  hook,  coupling,  or  connector. 
3856    LUCAS  <fc    EDWARDS.    Flexible  metallic  tubing. 
3888    SOWERBY.    Cinder  separator  for  fireside  purposes. 
4007    SMITH  &  SUNLIGHT  &  SAFETY  LAMP  CO.  LTD. 

Means  for  adjustably  "supporting  hanging  gas  lamps 

or  lights. 

4144    LUKE.    Fittings  for  ship  hatches  and  sky  lights. 
4396    LOWSON.  Winches. 

4509  SHAW.  School  and  other  compasses  and  like  instru- 
ments. 

4693  ROGERS.  Covering  of  pure  mica  powder  and  method 
of  applying  pure  mica  powder  as  a  covering  for  heat 
or  cold. 

4781    EGGLETON.    Plant  or  flower  pots. 

4  957    PAGE   (Swift).    Printing   telegraph  systems. 

In  the  present  invention  electrical  means  and  devices 
control  the  apparatus  instead  of  mechanical  means,  and 
the  principle  employed  is,  that  by  depressing  one  of  the 
levers  auxiliary  levers  are  operated  with  the  effect  that 


four  kinds  of  impulses  are  sent  through  the  line:  a  positive 
impulse,  a  negative  one,  an  intermittent  impulse,  consisting 
of  a  long  positive  impulse  and  a  short  positive  or  negative 
one,  and  finally  an  intermittent  impulse,  the  long  unpuine  ot 
which  is  negative  ,and  the  short  one  positive  or  negative. 

5134    McKECHNIE.    Pins  for  ladies'  hats  and  the  like. 

5329  FRIED.  KRUPP  AKT.-GES.  Ball  bearings  for  vehicle 
axles.  TDate  applied  for  under  International  Con- 
vention, April  14th,  1904.] 

A  ball  bearing  so  constructed  that  the  axle  is  free,  not 
only   to    have  a  limited   motion   in    the   direction  of  its 


longitudinal  axis,  but  is  also  free  to  have  a  limited 
oscillating  or  rocking  motion  relatively  to  the  body  of  the 
bearing. 

5342    PROVOST.    Grain  heafers  and  driers. 

5370  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Methods  of  insulating  elcetric  con- 
ductors. 

The  conductor  is  coated  in  an  insulating  solution  formed 
by  mixing  one  or  more  metallic  oxides  with  a  vegetable 


oil,  breaking  up  the  glycerides,  dissolving  the  mixture  in  a 
suitable  solvent,  and  then  hardening  said  coating  by  passing 
a  current  of  electricity  though  the  said  conductor. 

5463    HAMILTON  &   McMASTER.    Feed-water  heaters. 

A  feed-water  heater  of  the  open  contact  type,  having  an 
external  chamber  arranged  to  store  a  considerable  volume 
of  feed  water  which  flows  thence  to  an  iuternal  baffling  and 


heating  device,  from  which  the  feed  water  may  be  led  to 
any  suitable  part  of  the  boiler  circulation  by  means  of  the 
pipe  F. 

5891    MANAHAN.    Bottles.    [Date  applied  for  under  Inter- 
national Convention,  July  16th,  1904.] 
5923    FIRTH.    Valve  gear  for  steam  engines. 
5943    BECKETT.    Hot-water  heating  apparatus. 
5994    BOULT  (Schauz).    Sights  for  guns. 

6196    BEYER,  PEACOCK,  &  CO.  LTD.,  and  HOY.  Steering 

gear  for  self-propelled  vehicles. 
0357    LINKMEYER.       Devices    for    twisting   and  winding 

artificial  threads. 
6408    FLETCHER,    RUSSELL,    &    CO.    LTD.,    NEIL  & 

NEIL.    Gas  burners. 
6439    VVULTZE.    Process  for  manufacturing  lead  carbonates. 
6052    MORTON.    Detachable  boot  or  shoe  sole. 
6754    SABARINI.    Device   to  ljrevent  punctures  in  rubber 

tyres. 

6829    HAUBRECHT.    Buoyancy  motors. 

6987  WHITNEY.  Electric  stop-motion  mechanism  for 
looms. 

0987a  WHITNEY.  Electric  stop-motion  mechanism  for 
looms  and  other  textile  machinery.  [Date  applied 
for  under  Patents  Rule  9,  April  3rd,  1905.] 

7006a  JAHR.  Earth  galvanic  cells.  [Date  applied  for 
under  Patents  Rule  9,  April  3rd,  1905.] 

7084  WATK1NS  (Vidaver  Manufacturing  Co.).  Irrigators, 
syringes,  and  the  like. 

7213  SCliUPPISSER.  Air  and  gas  regulators  for  incan- 
descent lamps.  [Date  applied  for  under  International 
Convention,  April  14th,  1904.] 

7499  THOMAS.  Means  for  treating  coal  smoke  for  effecting 
its  combustion. 

7560    CRANE.    Covers  for    metallic  vessels. 

7590  BACH.  Manufacture  of  refractory  furnaces  and  the 
like. 

7775  CREEKE  &  BARKER.  Tanks  for  containing  gas 
holders. 

7797  FETZER,  CZAYKOWSKI,  &  WIESJAN.  Joints  for 
railway  rails. 

7800    BROOKES   (Templeton  Manufacturing  Co.).  Valve 

mechanism  for  fluid  motors. 
7807    DELHOTEL.    Apparatus   for   regaining  the  benzine 

employed  for  cleaning  fabrics.    [Date  applied  for 

under  International  Convention,  July  16th,  1904.] 
7837    BEVIER.    Reinforced  terra  cotta  arches. 
8070    BOULT  (Adams  &  McQuiston).       Go-carts  or  baby 

carriages. 
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•707    EASTWOOD.    Lifting  magnets. 

The  construction  of  the  magnet  comprises  a  frame  includ- 
ing portions  serving  as  central  and  outer  poles,  a  winding 
mounted  on  the  frame  an  dextending  beyond  the  central 


?707/0S 


pole  so  that  the  face  of  the  pole  is  within  the  winding,  and 
an  eye  bolt  or  other  means  on  the  frame  for  the  attachment 
of  a  device  for  lifting  the  magnet. 

8091  BESNARD,  MARIS,  k  ANTOINE.  Lamps  or  devices 
for  projecting  light.  [Date  applied  for  under  Inter- 
naticnal  Convention,  April  16th,  1904.] 

8282  MITCHELL  &  AIKEN.  Machines  for  filling  boxes  or 
cartons. 

8292    EGRY.    Method  and  apparatus  for  producing  designed 

or  inlaid  lengths  or  pieces  of  linoleum,  leather,  cloth, 

wood,  veneer,  and  like  materials. 
8295    MOCCETTI.       Reinforced  girders  or  beams.  [Dale 

applied  for  under  International  Convention,  April 

23rd,  1904.] 

8369  GARLANDE-BEAUFOY.  Compound  for  renovating 
the  rough  or  frayed  edges  of  starched  linen  and  the 
like. 

8528a.  DAWKINS  (Massey-Harris  Co.  Ltd.).  Attachment 
of  spring  teeth  to  cultivators.  [Date  applied  for 
under  Patents  Rule  9,  April  20th,  1905.] 

8720  NACKEN.  Blackboard  trestles  with  adjustable  dis- 
player  for  maps,  pictures,  drawings,  or  the  like,  and 
roll  supports. 

8733    ROGERS.    Linotype  machines. 

8808    KLEPETKO.    Roasting  furnaces.    [Date  applied  for 
under  International  Convention,  September  6th,  1904.] 
8859    McNEIL.    Dumbtufners  for  sugar-cane  mills. 
8897    LLOYD.    Golf  clubs. 
8910    CLERC.    Closing  devices  for  vessels. 
9015    GITRNEY.    Ball  bearings. 

The  balls  work  between  an  outer  and  inner  race  ring, 
each  having  a  central  groove,  one  of  the  rings  consisting  of 
a  cleft  ring  made  solid  by  a  backing  of  fusible  metal  cast 


thereon.  This  construction  gives  a  high  degree  of  accuracy 
of  adjustment  and  increased  facility  in  assembling  the  parts 
and  an  increase  in  anti-frictional  efficiency. 

9055    HRUBY  &  JIRIK.    Life  preservers. 

9643    ZWASCHKA.    Running  gear  for  vehicles. 

;)!)55  SIEGWART.  Machines  for  manufacturing  hollow 
artificial  stone  beams  or  girders.  [Date  applied  for 
under  International  Convention,  June  2nd,  1904.] 
10117  ZARAGOZA  DE  GRAU.  Heaters  for  the  feed  water  of 
steam  generators  and  for  other  purposes.  [Date 
applied  for  under  International  Convention,  June 
11th,  1904.] 

This  apparatus  consists  of  a  chamber,  the  walls  of  which 
.ire  of  corrugated  cross-section,  said  chamber  terminating 
at  its  lower  end  in  an  inverted  conical  bottom  and  provided 
near  its  upper  end  with  apertures  for  the  inlet  and  outlet 
of  water,  a  tube  extending  to  nearly  the  bottom  of  the 
chamber  and  communicating  with  another  exterior  tube 
provided  with  a  cock,  being  provided  for  extracting  the 


impurities  which'  may  be  deposited  in  th 
chamber. 


bottom  of  the 


0642  MALEZIEUX.  Carburetters  particularly  applicable  to 
motors.  [Date  applied  for  under  International  Con- 
vention, July  22nd,  1904.] 

The  atomising  of  the  fuel  is  effected  by  means  of  a 
current  of  air  passing  through  the  slots  a  and  h  com- 
municating with  the  fuel  receptacle  and  drawing  the  hydro- 
carbon to  the  outlet  end  of  the  flat  ejector  tube  C,  the  air 


current  being  produced  by  any  suitable  means,  more  parti- 
cularly by  the  action  of  the  vacuum  produced  by  the 
working  of  the  engine.  The  invention  is  an  improvement 
of  a  prior  invention,  No.  16182,  1904. 

10277    BONNICART   (Chapelle).        Apparatus  for  filtering' 
liquids. 

FELDMANN  (Fabcr).  Envelope. 

BUCHANAN.       Apparatus   for   heating  and  cooling 

linseed  oil. 
WEICKART.    Gas  cocks. 
FOWLER.    Grenade  shell. 
MAYER.    Fire  extinguishing. 
10694    CHAPMAN.    Means  for  neutralising  static  electricity. 

A  small  wire  having  small  points  for  radiating  electricity 
ischaiged  with  an  ilternnting  static  charge  of  high  voltage, 
causing  a  radiating  discharge  of  static  electricity  from  the 


10324 
10326 

10362 
10453 
1H614 


small  points.  This  wire  is  located  in  the  machine  (printing, 
paver,  textile  machines,  and  the  like),  so  that  the  material 
to  be  neutralised  will  pass  near  it,  and  within  range  of 
said  discharge. 

10710    THOMPSON   (Gesellschaft  fur  drahtlose  Telegraphie 
m.  b.  H.).    Transmitters  for  wireless  telegraphy. 


The  object  of  this  invention  is  to  tune  the  transmitter 
to  a  distant  transmitter  for  preventing  the  interchange  of 
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messages  between  other  stations.  The  receiver  (in  which 
in  the  form  of  concentric  annular  flanges,  between  which  is 
the  aerial,  whilst  the  spark  gaps  of  the  transmitter  are 
short-circuited,  and  tuning  is  effected  by  varying  a  capacity 
parallel  to  the  detector' and  a  capacity  and  self  induction 
inserted  in  the  aerial;  the  transmitter  is  then  switched  on 
the  aerial  after  the  switch  short-circuiting  the  spark  gaps 
has  been  opened. 

10758n  BEHAL.  Manufacture  of  camphors  from  bornyl 
acetates.  [Date  applied  for  under  Patents  Rule  9, 
May  23rd,  1905.] 

10839  THOMSEN.  Dust  protector  for  ball  bearings  of 
vehicles. 

The  chief  characteristic  of  this  invention  is  that  the  axle 
and  the  hub  are  provided  with  caps,  having  their  peripheries 


in  the  form  of  concentric  annular  flanges,  between  which  is 
arranged,  on  one  of  the  flanges,  a  band  carrying  helical 
rows  of  bristles  that  rub  on  the  other  flange. 


10983 

11002 

11041 
11069 


11322 
11449 


lg  the  pellets  of  air 


LINDHARD.    Separating  drums  suitable  for  ball  and 

like  grinding  or  Brushing  mills. 
JEFFRIES.    Hand  tool  For  re-sizing  tl 

guns. 

JACKSON.    Atmospheric  gas  burner. 

GIESCKE  &  APPELQV1ST.  Reversing  gearing  and 
clutches  or  shaft  couplings.  [Date  applied  for  under 
International  Convention,  June  2nd,  1904. J 

GERBER.    Cement  fences. 

MERCJER.  Automatic  change-speed  gear.  [Date 
apulied  for  under  International  Convention,  May 
31s"t,  1904.] 

A  pulley  having  two  conical  flanges  capable  of  approach- 
ig  or  receding  from  each  other  drives  a  smaller  pulley, 
aking  the  effective  radii  of  the  pulleys  to  vary  auto- 
atically,  as  the  power  and  speed  of  the  motor  vary,  by 


11581 


11663 

11672 
12027 

12162 


means  of  a  centrifugal  governor  on  the  driving  pulley  acting 
to  bring  its  flanges  close  to  each  other  when  the  speed  of 
the  motor  increases,  the  action  of  the  governor  being 
counteracted  by  the  thrust  of  a  screw  on  which  the  movable 
flange  of  the  driving  pulley  is  mounted. 

SPEARS.       Machine    for    pressing    concrete  bricks. 
[Date  applied  for  under  International  Convention, 
August  20th,  1904.] 
KIRKEGAARD.       Stoppers  for  bottles,  jars,  and  the 

like.  > 
SPARKS.  Cartridge  holders  for  attachment  to  firearms. 
LYONS.    Appliance  for  use  in  exhibiting  the  contents 

of  cigar  and  like  boxes. 
BINNS  &  B1NNS  &  SPEIGHT  LTD.    Slow  combustion 
stoves  and  water-heating  apparatus  for  use  in  green- 
houses and  the  like. 


12195 
12266 


12331 

12427 
12503 

12514 
12549 
12590 


12788 
12855 
12906 


12913 
12929 


12944 

13146 

13361 

13457 

13553 
13591 


13681 
13750 
13774 


MARSCH.    Clasp  fastenings  for  corsets  and  the  like. 
TRENCKMANN.    Manufacture  of  parchment-like  skin. 

[Date  applied  for  under  International  Convention, 

October  3rd,  1904.] 
FLETCHER,  RUSSELL,  &  CO.  LTD.,  and  NEIL  & 

NEIL.    Hot  plates  in  gas  cooking  ranges. 
GARBUTT.  Churns. 

BOURSOT.    Devices   for  facilitating  the  lighting  of 

tobacco  pipes. 
KING  &  ROGERS.    Driving  link  for  lathe  carriers. 
DRURY  (Leslie).    Portable  water  tanks  or  "  pakhals." 
MANN.       Electrical  igniters   for   explosion  motors. 

[Date  applied  for   under  International  Convention, 

July  11th,  1904.] 
CRAIG.    Railway  crossing  gates. 
BERGNER.    Centrifugal   milk  machines. 
SUTTON  &  GREGSON.    Means  or  devices  for  closing 

the  ends  of  pipes  or  junction  inlets  or  outlets  of 

eartlienware  or  stoneware  pipes. 
LADERER.    Piston  valves  for  house  water  supply  pipes. 
BUSH.    Device  for  preventing  the  surreptitious  removal 

of  ietters  and  the  like  from  letter  boxes  and  the 

like. 

KINSMAN.  Means  for  controlling  the  movements  of 
vehicles  on  railways  and  the  like. 

SMITH.  Earthenware  and  other  sinks,  baths,  wash- 
tubs,  and  the  like. 

SCHULZ.  Water-tube  boilers.  [Date  applied  for 
under  International  Convention,  July  27th,  1904.] 

BONAFEDE.  Stoppers  for  bottles  and  other  recep- 
tacles. 

CARPENTER.    Testing  of  gas. 

SIEMENS  BROS.  &  CO.  LTD.  ^Siemens  Schuckert- 
werke  G.  m.  b.  H.).  Method  of  and  apparatus  for 
effecting  rope  haulage  for  ferry  boats  and  the  like. 

BROCKIE.    Regulating  mechanism  for  arc  lamps. 

HEATHMAN.    Ladder  lock. 

YADON.    Valves  for  pneumatic  tyres. 


This  valve  comprises  an  outer  cylinder  or  sleeve  and 
an  inner  tube  provided  with  a  valve  permitting  of  the 
inflation  of  the  air  chamber,  this  inner  tube  being  sub- 
mitted to  the  action  of  a  spring  which  may  be  compressed 
to  a  greater  or  less  extent  by  means  of  a  plug  screwing 
into  the  sleeve  and  which  tends  to  maintain  the  tube  applied 
against  this  latter,  the  extremity  of  this  tube  forming  a 
valve  and  rising  only  in  order  to  permit  of  the  escape  of 
air  into  the  atmosphere  when  abnormal  pressure  rises 
in  the  air  chamber. 


13789    RHODES.    Piston  rod   packing.    [Date  applied  for 
under  International  Convention,  July  28th,  1904.] 
WILCOX.       Photograph  pendants,   mirror  pendants, 

lockets  or  the  like. 
SIR  W.  G.  ARMSTRONG,  WHITWORTH,   &  CO. 
LTD.,  and  WRIGHT.    Traversers  for  quay  and  like 
rails  and  connections. 
PILLSBURY.    Devices  for  preventing  train  robberies. 
VIGNERON.    Devices  for  closing  punctures  in  pneu- 
matic tyres,  hose,  and  the  like. 
HERISSON.     Friction  clutches.      [Date  applied  for 
under    International    Convention,    November  11th, 
1904.] 


13941 


13996 


14039 
14043 

14135 


The  clutch  is  actuated  by  levers  acted  upon  by  a  sliding 
cone  moved  by  the  usual  forked  lever.  The  cone  is  built 
up  by  a  number  of  relatively  movable  segments,  as  shown  in 
the  cross-section. 
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14136    NORMAND,  NORMAND,  NORMAND,  &  SIGAUDY. 

Water-tube  marine  boilers.  [Date  applied  for  under 
International  Convention,  .September  14-th,  1904.] 

The  invention  consists  of  a  marine  boiler  having1  two 
independent  water-tube  component  boilers  arranged  side  by 
side,  each  having  an  upper  drum  and  a  lower  drum,  the 


said  component  boilers  being  separated  by  a  refractory 
partition  and  occupying  together  the  same  space  as  a  single 
boiler  of  the  same  power  having  two  lower  drums  and  a 
single  upper  drum. 

14154    LEY.    Advertising  and  displaying. 
14195    WYNKOOP.    Dust  pans. 

14248  ATHEKTON.  Percussive  stringed  musical  instrument 
14545  MARQUIS  ROBERTO  IMPERIAL!.  High  explosives 
14567    ALLGEMEINE   ELEKTRKTTATS-G ES.    Methods  of 

regulating     alternating-current      dynamo  electric 

machines.    [Date   applied  for    under  International 

Convention,  July  15th,  1904.] 
14631    ABEL  (Gebruder  Sulzer).    Reaction  jet  propeller  nozzles 

for  propelling  and  steering  vessels 
14729    KNIGHT     &     KILBOURNE.  Internal-combustion 

engines. 

To  avoid  the  employment  of  the  usual  mushroom  valves 
a  double  cylinder  is  used,  one  part  being  movable  within 
the  other  and  moving  relatively  to  the  usual  reeipi  ocatiug 


piston.  The  cylinder  portion  is  movable  by  an  eccentric, 
and  is  provided  to  register  with  other  ports  intermittently 
as  a  substitute  for  the  usual  valves. 


14813    NAEF.    Invalid  stretchers. 

14665  POPE.  Bottoms  of  bedsteads,  ambulance  stretchers, 
and  the  like. 

14923    KISSELi.    Apparatus  for   automatically  lighting  gas 
lamps. 

15000    PENNY  &  PIDDUCK.    Paper  and  like  bags. 

15070    STANCOMB.    Method  and  composition  for  polishing, 

preserving,  and  renovating  silk  hats. 
15163    GR1FFEN.    Construction  of  buildings  for  amusement 

purposes.      [  Date    applied   for  under  International 

Convention,  July  30th,  1904.] 
15170    STAUB.    Boring-  bits. 

15368    BOSSERT.    Roof,   wall,  and  like  tiles  or  slabs 
15368    LEGROS,  KNOWLES,  &  DE  HAYILLAND.  Flexible 
couplings  for  shafts  or  for  shafts  and  apparatus  con- 
nected thereto. 
15453    GREEN.    Dental  matrix. 

15583  FRIED.  KRUPP  AKT.-GES.  Brake  mechanism  for 
ordnance.  [Date  applied  for  under  International 
Convention,  October  20th,  1904.] 

15660    COW  &  JELLY.    Horse  shoes. 

15843    GRANE.    Mail  bag  catchers  and  dischargers. 

15849  GUMBEL.  Apparatus  for  opening  and  closing  bulk- 
iiead  doors  by  hydraulic  power. 

15853    PHELPS     Recording  time  lock. 

15986  B URGES  &  A.  W.  GAMAGE  LTD.  Apparatus  for 
producing  optical  illusions. 

16050  DAVIS.    Apparatus  for  generating  gas  from  gasolene. 

[Date  applied  for  under  International  Convention, 
August  8th,  1904.] 

16051  ANGEL.      Combined  carriage,  seat  and  couch.  [Date 

applied  for  under  International  Convention,  August 
8th,  1904.] 

16129    THOMAS.    Phonogram  cards.    [Date  applied  for  under 

International  Convention,  October  7th,  1904.] 
16555    KOPS.    Apparel  corsets. 

16978    SPERBER.    Tramway  guard  arrangement. 
17002    EISEN.    Automatically  moving  figures  or  toys. 
17721    KEYS.       Neckties.       [Date  applied  for  under  Inter- 
national Convention,  March  11th,  1905.] 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1901. 

1904. 

28539    DECAUVILLE.       Combined  autoclave  and  hydraulic 

rjress 

1905. 

3168    HERVIEU  &   THUILLET.       Apparatus  relating  to 

acetylene  gas  generators. 
4281    BINDER.    Laundry  machines. 

13089  FRIED.  KRUPP  AKT.-GES.  GRUSONWERK.  Feed 
mechanism  for  automatic  magazine  guns. 

13097  FRIED.  KRUPP  AKT.-GES.  GRUSONWERK.  Auto- 
matic guns. 

13104  FRIED.  KRUPP  AKT.-GES.  GRUSONWERK.  Fir- 
ing mechanism  for  guns. 

13106  FRIED.  KRUPP  AKT.-GES.  GRUSONWERK.  Cart- 
ridge extracting  and  ejecting  mechanism  for  guns. 

13117  FRIED.  KRUPP  AKT.-GES.  GRUSONWERK.  Cart- 
ridge extracting  and  ejecting  mechanism  for  guns. 

13746    WERNER.    Fluid  motors. 

16553    III' B  HELL.    Shade  locking  devices. 

16894    SCHANZ.    Sights  for  guns. 

17005    HOWELL.    Railroad    ties  or  sleepers. 

1738]  FRIEDRICH.  Apparatus  for  the  manufacture  of 
artificial  threads. 

17624  DAVENPORT.  Automatic  signalling  and  train-con- 
trolliiio'  systems. 

17737  CARRIER.  Gear-changing  devices  for  automobiles  and 
the  like. 

16978    SPERBER.    Tramway  guard  arangement. 
1794G    CLAMOND.    Method  of  and  apparatus  for  separating 
mixed  gases. 

18051    HOFFMANN.    Current    takers   or  trolleys  for  over 

head  wires  of  electric  railways  and  the  like. 
18116    LACHEZE.  Spanners. 
18137    PENNOCK.  Pumps. 

18201    HEL.BIG.    Staircases  for  theatres,  circuses,  and  other 

public  buildings. 
18209    TIRR1LL.    Electric  control    systems    and  apparatus 

therefor. 

18267    SCHW  VRZHACPT.    Automatic  gas  igniters. 

18275    VOLPERT.    Processes  of  manufacturing  mine  gas-proof 

safety  explosives. 
18412    PETERSEN  &  RASMUSSEN.    Grate  for  preventing 

the  free  movements  of  the  queen  bee. 
18438    PANAY.    Transparent  show  jars. 
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THE  BROTAN   WATER-TUBE  FIREBOX. 


SiNCH  the  last  ten  years  constructors  of  locomotives  have 
made  vain  endeavours  to  find  some  better  construction  to 
replace  copper  fireboxes,  which  are  not  only  dear  and 
expensive  to  maintain,  but  the  walls  of  which  have  to  be 
stayed  by  hundreds  of  bolts  and  stays.  Some  twelve  years 
ago  trials  were  made  by  the  Prussian  State  Railway  with 
corrugated  tube  fireboxes,  but  these  also  gave  negative 
lesults.  Mr.  Brotan,  inspector  and  superintendent  of  the 
workshops  of  the  Royal  and  Imperial  Austrian  State  Rail- 
way, at  Gmiind,  has  now  invented  a  water-tube  firebox, 
which  has  been  in  use  for  four  and  a  half  years  with  the 
very  best  results. 

Upright  seamless  steel  tubes  of  95/85  mm.  diameter, 
airtmged  in  rows  at  a  distance  of  2  mm.  apart,  with  their 
ends  (which  contract  below  to  70  mm.)  rolled  into  a  cast- 
steel  pipe,  form  the  boundary  at  the  sides  and  rear  of  the 
rectangular  combustion  chamber,  from  which  the  gases 
of  combustion  pass  forward  through  the  iron  tube  plate 


box.  It  is  first  inserted  in  an  inclined  position,  with  its 
75  mm.  thick  end  into  the  corresponding  80  mm.  wide 
hole  into  the  front  head  bottom,  till  the  lower  end  can 
be  introduced  from  above  downwards  into  the  bottom  tube. 
For  packing  purposes  a  copper  box  is  then  rolled  in  at  the 
top.  For  cleansing  the  tubes  four  ports  are  made  at  the 
top  of  the  forehead.  The  play  or  clearance  between  the 
pipes  is  filled  up  with  a  strip  of  copper  2  mm.  thick  and 
40  mm.  broad,  which  is  caulked  against  the  tubes.  At  the 
top,  where  each  second  tube  is  bent  somewhat  more 
inwards,  plates  of  asbestos  cord  are  woven  together  with 
copper  wire,  and  coated  with  pyrofix,  and  these  plates  are 
placed  over  the  ports.  The  tubes  are  encircled  by  several 
bands  leading  from  the  stoking  door  to  the  tube  plate, 
and  the  whole  firebox  is  covered  with  a  sheet-metal  jacket, 
which  can  be  removed  piecewise. 

The  bottom  tube,  which  follows  the  inclination  of  the 
grating,  is  D-shaped  in  cross  section  (the  straight  side 
turned  outwards),  the  walls  being  15  mm.  in  thickness, 
and  1G0  mm.  in  clearance  and  height ;  at  the  top  round, 


THE  BROTAN   WATER-TUBE  FIREBOX  FOR  LOCOMOTIVES. 


27  linn,  high  stepped  shoulders  or  projsctions  are  cast  on 
with  a  bore  of  70  mm.  To  enable  the  tube  to  be  rolled 
therein  the  lower  face,  also  27  mm.  thick,  is  provided 
with  50  mm.  holes  for  the  tube  roller,  the  said  holes 
being  closed  in  groups,  with  lids,  by  the'  aid  of  screws. 
The  sole  tube  consists  mostly  of  four  parts,  which  are 
connected  by  means  of  flanges.  It  carries  the  cast-on 
pieces  for  the  suspension  of  the  firebox,  and  for  the  grate 
and  ashpan  supports ;  it  terminates  at  the  front  in  flanges 
for  two  bent  tubes,  which  feed  water  from  the  bottom  of 
the  boiler.    Sluicing  ports  are  provided  in  the  corners. 

The  water  tubes,  together  with  the  rear  end  of  the  steam 
collector  and  the  sole  pipe,  whilst  avoiding  all  riveting 
exposed  to  fire,  thus  replace  the  rear  and  side  walls,  and 
also  the  top  part  or  crown  of  the  usual  copper  firebox, 
together  with  its  iron  jacket,  thus  doing  away  with  all 
stiffening  devices,  such  as  bolts,  anchors,  and  the  like. 
They  leave  the  whole  circular  surface  of  the  tube  plate 
fiee,  and  thus  enable  the  necessary  number  of  fire  tubes 
to  be  accommodated  in  a  smaller  boiler  diameter. 


nuo  me  me  luucs  oi  uie  Doner,  in  oruer  mat  tne  iore- 
most  water  tube  may  adapt  itself  to  the  curvature  of  the 
tube  plate,  the  lateral  wall  tubes  are  bent  so  as  to  corre- 
spond to  the  circumference  of  the  fire-tube  boiler.  To 
the  rearmost  lateral  wall  tubes  there  are  connected  the 
rear  wall  pipes,  which  are  arranged  close  together  in  con- 
centric curves,  and  encircle  the  fire  door.  The  space  under 
the  fire  door  and  tube  plate  is  lined  with  fire  clay.  The 
upper  tube  ends,  contracted  to  75  mm.,  are  rolled  from 
below  radially  into  the  rear  portion  of  the  steam  collector 
of  a  second  boiler  lying  above  the  fire-tube  boiler,  and 
projecting  towards  the  rear ;  this  second  boiler  carries  the 
steam  dome,  and  is  connected  to  the  fire-tube  boiler  by 
means  of  three  stays.  On  account  of  the  rolling  in  opera- 
tion, this  rear  steam  collector  portion  (also  called  the 
front  head)  is  made  25  11111*.  thick  in  the  bottom,  and 
between  the  tube  holes  (which  are  arranged  in  zigzag) 
there  is  a  stay  of  40  mm.  Hence  the  tubes  at  their  upper 
end  separate  to  a  mean  distance  of  120  mm.  Each  tube 
can  be  mounted  separately  from  the  mterior  of  the  fire- 


6ii2 


THE    PRACTICAL  ENGINEER. 


[October  20,  1905 


The  water-tube  firebox  has  one  and  a  half  times  the 
heating  surface  of  a  normal  firebox;  but,  as  is  well  known, 
water  tubes  possess  greater  heating  power,  and  work  with 
greater  efficiency  than  the  fire-tube  heating  sin  face;  the 
fuel  is  consequently  better  exploited,  so  that  steam  is 
generated  more  quickly  and  economically.  To  this  must 
be  added  the  more  uniform  draught  supplied  to  the  fire,  due 
to  the  larger  combustion  chamber  and  the  quicker  circula- 
tion produced  by  the  water  from  the  bottom  of  the  boiler 
having  to  pass  from  the  sole  pipe  into  the  firebox  tubes  from 
below,  so  that,  by  avoiding  all  eddying  of  the  water,  the 
steam  is  enabled  to  rise  upwards  much  more  easily  in  the 
steam  collector.  Bat  little  water  is  also  carried  along  with 
the  steam,  so  that  dry  steam  is  obtained. 

During  the  trial  runs  officially  made  in  Trieste  the 
locomotives  used  distinguished  themselves  for  their  great 
steaming  power,  economy  in  fuel  consumption,  dry  steam, 
and  rapid  heating,  whilst  the  official  tests  made  during 
four  yens  of  working  them  have  shown  that  there  has 
been  hardly  any  deposit  or  accumulation  of  furring;  this 
is  due  to  the  rapid  circulation. 

It  is  also  expected  that  with  such  fireboxes  repairs  will 
be  considerably  reduced  in  connection  with  locomotives ; 
of  course  the  extent  of  repairing  needed  by  copper  fire- 
boxes is  one  of  their  drawbacks.  Apart  from  the  necessary 
regular  renewal  of  the  stay  bolts,  the  whole  of  a  copper 
firebox  has  to  be  renewed  mostly  every  six  years,  and 
every  three  years  if  sulphurous  coal  is  used ;  this  causes  a 
great  loss  of  time  and  money.  Added  to  this,  their  use 
is  becoming  more  dangerous,  due  to  the  steadily-increasing 
steam  pressures  employed.  Water-tube  fire  boiler  systems, 
on  the  contrary,  can  bear  any  steam  pressure,  so  that  all 
fear  of  explosion  is  out  of  the  question. 


THE    ELECTRICAL    EXHIBITION  AT 
OLYMPIA. 

(Concluded  from  page  570.) 
Messrs.  The  Frictionless   Bngineering  Co.  Ltd., 

Hensham  Yale  Works,  Manchester,  show  a  number  of  their 
well-known  "  Karmal  "  packings  for  steam  and  hydraulic 
engines,  protected  hose,  "  Roko "  belting  paste,  Fepco 
greases,  Fepco  disinfectants,  Fletcher's  patent  exhaust 
head,  and  Boko  edge  pile  surface  belting.  The  Roko 
edge  prevents  the  fraying  of  the  edges  of  the  belt,  and  the 
pile  surface  obviates  cracking  and  stretching,  so  that,  this 
belt  has  a  much  longer  effective  life  than  the  ordinary 
belt. 

Messrs.  Frank  Pearn  and  Company  Ltd.,  West 
Gorton,  Manchester,  show  about  seventeen  different  types 
of  pumps,  most  of  them  working,  including-  single-acting 
"Manchester"  donkey  or  wall  pumps,  motor-driven  pumps 
with  motors  attached,  direct-acting  pumps,  duplex  ram 
pumps,  "  Cameron "  type  pumps,  and  one  vertical  air 
compressor  with  pulley-driven  air  cylinder  4  in.,  diameter 
and  G  in.  stroke. 

The  display  of  the  improved  steel  conduit  system  made  by 
The  "  Armorduct"  Manufacturing  Co.  Ltd.,  Parring- 
don  Avenue,  E.G.,  is  worthy  of  close  inspection.  The 
exhibit  comprises  dynamos,  motors,  variable  speed  hand- 
drilling  machines,  "  Blaze  "  flame  arc  lamps,  complete  sets 
of  ''Armorduct"  conduits  for  all  classes  of  wiring,  wires 
and  cables,  and  general  wiring  accessories. 

The  Brockie  =  Pell  Arc  Lamps  Ltd.,  Worship  Street, 
E.C.,  have  a  typical  show  of  arc  lamps  suitable  for  all 
purposes.  There  are  double  and  single  carbon  lamps  for 
street  lighting,  open  and  enclosed  lamps  for  shop  lighting, 
double  enclosed  and  twin-carbon  lamps,  and  a  special  type 
for  photo  work.  The  firm  have  a  neat  design  of  enclosed 
lamp,  specially  arranged  for  low  ceilings,  and  a  number 
of  accessories,  such  as  safety  gears,  automatic  contacts, 
and  resistance  coils.  Some  Brockie-Pell  lamps  are  used 
in  the  general  lighting  of  the  exhibition  building. 


'J  here  are  several  exhibits  of  gas-engine  plants.  Messrs. 
Crossley  Bros.  Ltd.  have  one  of  their  27  horse  power 
''  K.  E.""  type  engines  working  off  a  suction  plant,  under 
which  conditions  it  is  stated  to  develop  21  "5  horse  power. 
This  is  used  for  lighting  their  stall.  There  is  also  a  10 
horse  power  engine  and  a  combined  high-speed  oil  engine 
and  dynamo  combined  of  i\  effective  horse  power  output. 

The  National  Gas  Engine  Co.  Ltd.,  Ashton-urtder- 
Lyne,  have  a  somewhat  similar  display,  consisting  of  a 
20  brake  horse  power  gas  engine  worked  with  suction  gas, 
a  2  brake  horse  power  engine  and  dynamos,  direct  coupled 
to  dynamo,  and  capable  of  supplying  titty  to  sixty  10 
candle  power  lamps. 

Messrs.  Drake  and  Qorham  Ltd.  are  represented 
at  a  number  of  stalls.  Their  exhibits  include  motor- 
driven  articles  for  domestic  purposes,  such  as  churns  and 
chaff  cutters,  a  small  suction  gas  plant  suitable  for  small 
house,  and  types  of  Tantalum  and  Nernst  lamps. 

Some  small  types  of  Mercury  vapour  lamps  are  shown 
al  the  stand  of  Messrs.  Rumney  and  Rumney,  of 
Victoria  Street,  Westminster.  These  consist  of  S  and  0 
shaped  glass  tubes,  and  arc  very  simple  in  operation. 
Like  the  Cooper-Hewett  lamp,  they  give  a.  blueish-white 
light,  but  when  combined  with  incandescent  lighting  the 
effect  is  extremely  good.  We  understand  that  the  firm 
are  experimenting  in  the  direction  of  producing  a  warmer 
and  more  agreeable  tone  of  illumination  by  this  type  of 
lamp. 

Messrs.  Stewarts  and  Lloyds  Ltd. — This  well- 
known  firm  have  a  very  respresentative  stock  of  their 
specialties  for  electrical  equipment.  These  consist  of 
tramway  poles  and  mountings,  steel  derricks,  and  a  sample 
of  the  Mephan-Fergusson  lock-bar  pipe,  as  adopted  on  the 
2ft,  Gin.  pipes  of  the  Coolgardie  water  supply.  There  is 
also  a  variety  of  the  firm's  stock  goods. 

Messrs.  John  lialden  and  Co.  Ltd.,  Albert  Square, 
Manchester,  show  a  continuous  electric  photo-copying 
machine,  a  duplex  radial  copying  frame,  and  a  develop- 
ing and  drying  machine  for  blue  printing;  whilst  Mr. 
Leonard  Shaw,  Victoria  Street,  S.W.,  has  a  "  continuous 


The  Shaw  Continuous  Blue  Printing  Machine. 


rotary"  electric  copier  in  which  the  print  surrounds  the 
arc  lamp,  whilst  the  latter  at  the  same  time  slowly  rises 
and  descends  in  order  to  secure  an  even  result.  The 
illustrations  show  the  machine,  which  has  been  specially 
designed  for  making  very  long  prints,  but  may  be  used  for 
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printing  short  lengths,  which  are  fed  in  one  after  the  other, 
so  that  while  one  is  being  printed  the  other  is  being  taken 
out. 

Some  fine  examples  of  secondary  cells  in  accumulators 
are  shown  by  The  Hart  Accumulator  Co.  Ltd.,  The 
Electrical  Power  Storage  Co.  Ltd.,  Messrs.  Prit= 
chells  and  Gold  Ltd.,  and  The  D.  P.  Battery  Co.  Ltd., 

Bake  well.  The  latter  firm  show  examples  of  the  three 
principal  types  of  plates  made,  suitable  for  lighting  and 
traction  work,  and  for  high  rates  of  discharge.  A  sample 
central  station  cell  is  exhibited,  which  has  a  capacity  of 
11,000  ampere  hours,  and  will  give  an  output  of  5,500 
amperes  on  a  one-hour  discharge. 

Electrical  heating  and  cooking  apparatus  are  strongly  in 
evidence.  These  appear  generally  to  be  of  efficient  design, 
and  the  only  bar  to  their  rapid  adoption  in  domestic  house- 
holds is  the  cost  of  current.  If  supply  companies  would 
agree  to  attacli  the  heating  and  cooking  mains  to  the 
power  mains,  a  great  impetus  would  be  given  to  this  branch 
of  the  electrical  industry. 


given  proper  weight,  the  steam  turi>iue  will  lose  much  of  its 
apparent  advantage  over  the  reciprocating  engine.  The  use 
of  high  pressure  and  high  vacuum  gives  to  the  reciprocating 
engine  the  same  theoretical  advantage  as  to  the  turbine,  and 
the  use  of  high  superheat  overcomes  the  increased  condensa- 
tion which  would  otherwise  accompany  the.  large  resulting 
ratio  of  expansion. 


In  this  connection  it  is  worth  while  noting  that  a  recent 
test  of  a  reciprocating  engine  at  Belfast.  Ireland,  showed  an 
I  economy  of  8|-  lb.  of  steam  per  horse  power  hour,  the 
superheat  being  nearly  700  cieg. 


THE  GAUGING  OF  STREAMS  BY  CHEMICAL 
MEANS.* 

Charles  Eumond  Stromeyek,  M.Inst.C.E. 
(Concluded  from  page  598.) 
For  the  purposes  of  the  author's  experiments  on  the  Derbyshire 
river  W  ye,  the  Cressbrook  Mill  Company,  through  whose 
premises  it  runs,  kindly  arranged  to  have  their  turbines  working, 
thereby  ensuring  a  fairly  steady  flow.  The  general  arrange- 
ment adopted  in  the  experiment  is  shown  in  tig.  2.  The  water 
enters  through  the  sluice  at  A,  passes  along  a  square  stone  channel, 
ft.  in  width,  to  the  screen  S,  and  then  passes  through  a  large 
iron  tube  to  the  turbine  T,  and  is  delivered  at  B.  Brine  was 
discharged  down  the  stream  through  a  bent  pipe  at  A,  where 
also  was  fixed  another  bent  pipe  pointing  up  stream,  through 
which  the  unsalted  water  was  sampled  by  means  of  a  suction 
pump;  the  second  set  of  samples  was  collected  at  B.    As  a 


check  on  the  chemical  determinations,  a  rod  float  F  was  placed 
in  the  middle  of  the  square  channel  and  was  carried  down 
stream  about  120  ft.,  its  speed  being  noted  by  means  of  a  stop- 
watch; from  the  velocity  thus  determined,  and  the  cross-section 
of  the  stream,  an  estimate  was  formed  of  the  volume  of  water 
flowing  in  the  channel.    The  results  are  given  in  Table  II. 


*  Abstract  of  paper  presented  to  the  Institution  of  Civil  Engineers,  and  printed 
by  permission  of  the  author. 


ESTIMATION    OF   STEAM  CONSUMPTION 
WITH  SUPERHEATED  STEAM. 

By  William  0.  Webber. 

Often  having  occasion  to  estimate  the  steam  consumption 
of  compound  condensing  engines  using  superheated  steam, 
Mr.  W.  0.  Webber  figured  out  a  table  which  was  published 
in  the  Engineer,  Chicago,  recently.  The  table  is  given  for 
three  different  cut-offs,  and  ^ith  steam  superheated  100,  200, 
and  300  deg.  It  is  Mr.  Webber's  belief  that  the  use  of 
high  steam  pressure  and  superheat  have  not  received  the 
attention  which  it  deserves,  and  that  if  these  features  are 


Table  II. 


J  • 

Trial. 

Time. 

p.m. 

12  30 

1 

3-34 

1 

4  10 

2 

4-20 

2  and  3 

4-10 

3 

4-54 

Mean  cross- 
section. 


Square  feat. 
8(5-5 

72  6 

71-6 

tig 

69-7 
05-1 


Estimated  water  volumes  per  second 
by  rod  float. 


Cubic  feet. 
45-3 

99-0 

90-0 

86  8 

94  0 

733 


Gallons. 
286 

618 

562 

542 

5S6 

458 


(iallon 
(mean 


590 


561 
522 


Steam  Consumption  with  Superheated  Steam. 


One-fifth  cut-off. 

One-fourth  cut-off. 

One-third  cut-off. 

\  © 
£  z 

M.E.P. 

JSj 
si 

Steam  with  Buparheat  at 

M.E.P. 

I* 
!*'=' 

sir 

Steam  with  superheat  at 

2^ 

Bfl    !  .■ 

-2M  S 
*-  2 

Steam  with  superheat  at 

100 

200° 

300° 

100 

200' 

3C0°  : 

100 

200° 

300° 

2C0 

96-2 

17-00 

15-00 

13-20 

11-60 

112-3 

17-86 

15-73 

13-85 

12-20 

1348 

18-67 

16'41 

14-45 

12-70 

100 

91-0 

17-14 

15-07 

13-27 

11  65 

106-3 

17-95 

15-80 

13  92 

1-26 

127-8 

18-76 

16-50 

14-52 

12-76 

180 

£5-8 

17-25 

15>16 

13-34 

11-72 

|  100-3 

IS -05 

15-S7 

13-98 

12-31 

120-3 

18-85 

1658 

14-59 

12  82 

170 

fO-5 

1732 

15-24 

13-41 

11-77 

94-4 

18-13 

15-95 

14-04 

12-36 

113-S 

18-95 

16  67 

14-66 

12-88 

160 

75  3 

17-42 

15-32 

13-49 

11-S4 

SS-4 

1823 

1602 

14-11 

12  42 

106  3 

r.i-04 

16-75 

14-73 

1295 

169 

70-1 

17-50 

1540 

13-57 

11  -!il 

S2-4 

18-32 

16-1-2 

1118 

1247 

99-3 

19-14 

16-S1 

14  81 

13\3 

140 

64-9 

17-60 

15-48 

13-65 

11-97 

7C-5 

18-37 

1620 

14-25 

12-53 

;>2S 

19-24 

16-92 

14-88 

13-10 

130 

59  7 

17-70 

15-57 

13-72 

12  04 

70-5 

IS '62 

16-27 

14  32 

12-50 

85-8 

19-34 

17-02 

14  96 

13-17 

120 

544 

17  SO 

15  C.7 

13-80 

12  11 

Gii 

18  63. 

10-37 

14-40 

12  65 

78-8 

1H-14 

17-12 

15-04 

13-24 

110 

492 

17  90 

15  76 

13-dO 

12-18 

5S-6 

18-73  . 

16  40 

14-4S 

12-73 

71-7- 

19-55 

17-22 

1512 

13-31 

100 

44-0 

18-02 

15-85 

13-9S 

12-26 

52-6 

18-85 

16-56 

14-56 

12-60 

64  7 

19-66 

17  32 

15-21 

13-38 

90 

38-8 

is -in 

15  96 

14-07 

12-34 

46-6 

18-95 

16-67 

14  66 

12  88 

57-7 

19  SO 

1742 

15-30 

13-47 

80 

33  6 

18-26 

1607 

14-17 

12-43 

40-7 

19-08 

16  SO 

1476 

12-97 

507 

19-JO 

17-52 

15  39 

13-55 

70 

28-4 

1S40 

16-20 

14-27 

12  53 

31-7 

19-22 

16-93 

14  87 

13-07 

436 

20  04 

17-61 

15-50 

13  64 

60 

53-1 

18-55 

16-33 

'  14-37 

12  04 

28  7 

111-37 

17  07 

15  00 

13-1S 

36-6 

20-1S 

17-77 

15-51 

13-74 

59 

17  9 

1S-74 

16-43 

14-50 

12  T6 

22-8 

■ 

19  55 

17-24 

15-16 

13-32 

29-6 

20-35 

17-90 

15-73 

13-E4 
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The  average  volume  per  second  would  be  559  gallons,  but  this 
has  to  be  multiplied  by  a  coefficient  of,  say,  of  0  85,  making 
the  probable  volume  equal  to  about  465  gallons  per  second. 
The  results  of  the  chemical  gauging  are  given  in  Table  III. 


Table  III. 


Trial. 

Brine. 

Times  of  sampling. 

Flow 
started. 

Vol  lime. 

Station  A. 

Station  B. 

p.m. 

Galls,  per  second. 

p.m. 

:l  m. 

p-m.  p.m. 

l 

3-45 

0-C09057 

4-6  to 

4-8 

4-10  to  4-12 

4-15 

0-008691 

4-25  to  4-30 

4-32  to  4  34 

3 

4-15 

0-098691 

4-42  to 

4-47 

4-49  to  4-51 

.Trial.P 

Analyses,  salt  per  gallon. 

Estimated 
water 
volume. 

Station  A. 

Station  B. 

Difference. 

Brine. 

Grains. 

Grains. 

Grains. 

Grains. 

Galls,  per  sec. 

1 

T45S7 

1-655S 

0-1671 

10,374 

476-2 

2 

1-4890 

1-8414 

0  3518 

19,002 

471-0 

3 

1-523(1 

1-8752 

0-3510 

19,062 

471-2 

The  mean  of  these  three  determinations  is  472  7  gallons  per 
second,  which  agrees  well  with  the  rod-float  determinations. 
The  chemical  analyses  were  made  gravimetrically,  using  2  litre 


The  general  arrangements  for  a  determination  made  at  the 
East  London  Waterworks,  Walthamstow,  are  shown  in  figs.  3 
and  4.  Two  subterranean  pipes  led  into  the  bottom  of  a  well 
at  A,  fig.  3;  the  water  discharged  into  the  pipe  P  through  the 
Yenturi  meter  V,  and  over  a  weir  \V,  to  the  lower  station, 
which  is  shown  in  section  in  fig.  4.  At  station  A,  the  stream 
of  brine  was  led  into  the  pipe  V  by  means  of  a  weighted  india- 
rubber  hose,  and  at  the  lower  station  samples  were  sucked 
through  an  indiarubber  hose,  the  end  of  which  was  supported  by 
a  cork  float  which  was  dragged  backwards  and  forwards  across 
the  stream,  as  shown  in  Kg.  4.  A  recording  indicator  was 
attached  to  the  Yenturi  meter,  and  traced  a  line  which  is 
represented  by  the  vertical  double  line  in  fig.  5;  its  height 
represents  the  amount  of  flow  and  the  thickening  at  its  top 
end  represents  the  amount  of  fluctuation  of  the  flow.  The 
following  are  the  results  of  the  trial:  — 

VenUtri  Reading  (Fig  7): — 

Estimated  discharge   581'5  to  585'5  gallons  per  second. 

Weir  Heading  : — 
Estimated  discharge  by  Francis  formula  (constant  3 )t\  6 03 '8  gallons 

per  second. 

Chemical  Determination  (Gravimetric). 

Brine  : — 

Delivery   0'03193  gallon  per  second. 

Saliuity   ■20,C52  grains  per  gallon. 

Reservoir  Water : — 

Natural  salinity    2  3099  grains  per  gallon. 

Final  salinity    3'4688     „  „ 

Increase  of  salinity    1  "1589      ,,  ,,  • 


Fin.  2. 


CROSS  -  SECTION    AT    LOWE  H  STATION 

Fiqs  3  and  4. 


samples;  the  weights  of  the  precipitates  were  13  80  milligrams 
and  24  95  milligrams,  and  as  the  balance  used  turns  with  '/ioo 
milligram,  the  chemical  portion  of  the  test  would  be  reliable 
to  within  about  0  05  per  cent.  Unfortunately,  as  previously 
mentioned,  the  gradual  change  of  saltness  of  the  natural  water 
would  make  the  result  uncertain  to  the  extent  of  0'5  per  cent. 
As  the  dilution  of  the  brine  was  about  1  to  60,000,  the  greatest 
accuracy  attainable  by  a  colorimetric  analysis  would  have  been 
1^  per  cent,  which  was  deemed  insufficient. 


Estimated  discharge  604  5  gallons  per  second,  with  a  possible 
error  of  0  92  per  cent. 

This  result  is  in  close  agreement  with  the  weir  readings, 
but  is  four  per  cent  higher  than  the  Venturi  reading.  The 
determination  was  made  gravimetrically  on  1*5  milligram  of 
precipitate,  and  would  be  accurate  to  within  0'67  per  cent,  to 
which  an  uncertainty  of  0  25  per  cent  in  the  flow  of  the  brine 
has  to  be  added,  making  the  possible  error  0  92  per  cent. 

A  determination  made  at  Salford  on  the  sewage  outflow  is  of 
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special  interest,  not  only  on  account  of  the  comparatively  large 
percentage  of  salt  contained  in  the  discharge,  but  also  because 
of  the  large  amount  of  organic  matter  in  suspension  and  in 
solution.  The  sewage  was  delivered  into  five  large  tanks  and 
the  time  occupied  in  filling  was  accurately  observed.  Simul- 
taneously chemical  tests  were  made,  brine  being  used.  The 
results  are  given  in  Tables  IV.  and  V. 


as OOO  OOO 


40  500  OOO 


IOOO. 

SOO 
irvr. 


-»  3i.500.OO0 


4  2TG00.OO0 


22  SOO  000 


F»o.  5. 

The  mean  sewage  discharge,  estimated  chemically,  is  there- 
fore 1671  gallons  per  second,  or  7'7  per  cent  in  excess  of  that 
obtained  from  the  tank  measurements;  a  leakage  from  the 
tanks,  which  was  roughly  estimated  to  be  one  per  cent,  reduced 
this  difference  to  6'7  per  cent,  but  as  it  is  much  greater  than 
any  possible  errors,  a  gravimetric  analysis  was  made  of  an 
average  sample  of  the  sewage. 

Table  IV. 


Tank. 

Capacity. 

Time  of  fillirjg. 

Delivery. 

2 

Gallons. 

291,056 

11  45  a.m.  to  12-19  p.m. 

Hour. 

0-550 

Galls.  pL-r  sec. 
153-9 

3 

307,550 

12  19  p.m.  ,,  12-53J  ,, 

0-575 

155-8 

4 

365,549 

12-53J  „    „    1-34  ,, 

0-675 

154-2 

5 

390,456 

1-34    „    „    2-15  „ 

0-C83 

162-2 

Top 

178,376 

2-15    ,,    „    3-41  ,, 

0-433 

149-9 
Mean  155  2 

TABLE  V. — Chemical  Determinations  (Colorimetric  Method). 


Test. 

Time. 

Brine. 

Sewage  saltness. 

Estimated 

sewage 

Flow. 

Salinity. 

Natural. 

Final. 

Increase. 

volume. 

p.m. 

Galls,  per 
second. 

Grains  per 
gillon. 

Grains  per 
gallon. 

Grains  per 
gallon. 

Graios  per 
gallon. 

Galls,  pfr 
second. 

1 

12-10 

0-27815 

20,307 

25-631 

28-927 

3-366 

167" 

2 

12-45 

0 -2:892 

20,307 

28-111 

31-479 

3-368 

168-1 

3 

1-45 

0  16063 

20,418 

29-055 

31-000 

1-945 

168-6 

4 

2-30 

0  16095 

20.418 

26-981 

28  923 

1-942 

169-2 

5 

3-15 

0-16121 

20,418 

26-178  , 

28-182 

1-996 

1621 

The  following  is  the  result  obtained,  together  with  a  summary 
of  the  colorimetric  determination:  — 

Taking  equal  volumes  of  each  sample,  the  average  salinity  of 
the  sewage,  before  adding  the  brine,  was:  — 

By  the  colorimetric  method  (Table  V.)    27'191  grains  per  gallon. 

By  the  gravimetric  method    26-633     „       „  „ 

Correction  to  be  applied  to  colorimetric  results     2'05  per  cent. 


Average  salinity  of  sewage  after  adding  brine:  — 

By  the  colorimetric  method  (  Table  V.)    29716  grains  per  gallon. 

By  the  gravimetric  method    29  265     „       „  (J 

Correction  to  be  applied  to  colorimetric  results      1'52  per  cent. 

Coriected  estimate  of  sewage  volume    159'8  gallons  per  second. 

As  the  difference  in  the  weights  of  the  two  precipitates  was 
44  milligrams,  the  possible  error  of  the  gravimetric  deter- 
mination does  not  exceed  0  023  per  cent,  and  allowing  for  a 
possible  error  of  0  25  per  cent  in  the  timing  of  the  flow  of  the 
brine,  the  probable  error  does  not  exceed  U'27  per  cent.  This 
shows  that  with  very  impure  water  like  sewage  the  colorimetric 
analysis  gives  a  slightly  incorrect  result.  Possibly  the  difficulty 
might  be  overcome  by  making  the  colorimetric  analysis  in  acid 
solutions  with  ferric  alum  as  an  index,  using  nitrate  of  silver 
and  potassium  sulpho-cyanide  as  reagents.  It  also  apears 
probable  that  the  leakage  from  the  sewage  tank  sluices,  etc., 
was  greater  than  that  estimated,  say  3'2  per  cent. 

In  conclusion,  the  author  desires  to  express  his  thanks  to  Mr. 
W.  B.  Baron,  M.Sc,  for  assistance  at  the  trials,  and  for  the 
painstaking  accuracy  with  which  he  carried  out  the  chemical 
analyses. 


MACHINE   DRILLS   FOR   HARD  ROCK.* 

By  Akthue  H.  Smith. 

Introduction. 

The  subject  of  machine  rock  drilling  for  boring  shot  holes  is 
one  of  leading  importance  to  the  mining  engineer.  In  the 
present  condition  of  mining,  when  high-grade  ore  bodies  are 
few  and  far  between,  and  when  the  future  of  the  industry  is 
essentially  the  working  of  low-grade  propositions  and,  con- 
sequently, the  rapid  output  of  large  quantities  of  material, 
much  ore  mining  would  be  commercially  impracticable  without 
the  aid  of  the  rock  drill,  which  beats  its  way  through  rock  at 
the  rate  of  hundreds  of  blows  per  minute,  each  harder  than 
any  blow  possible  by  hand  labour. 

To  the  civil  engineer  the  subject  is  of  equal  importance. 
Many  engineering  schemes,  necessitating  the  removal  of  vast 
quantities  of  hard  rock,  owe  their  successful  completion  to  the 
assistance  of  the  machine  drill. 

With  the  exception  of  the  Simplon  Tunnel,  and  a  few  com- 
paratively isolated  instances,  the  whole  of  the  world's  machine 
drilling  in  hard  rock,  down  to  the  present  day,  has  practically 
been  accomplished  by  means  of  striking  or  reciprocating 
machines,  in  which  the  drill  bit  is  an  extension  of  the  piston 
rod,  and  is  actuated  by  steam  or  compressed  air.  Rotary 
machines,  as  a  class,  are  unsuitable  for  fast  shot  hole  boring  in 
hard  rock,  and  the  author  proposes  to  include  only  the  one 
machine  of  that  type  which  has  proved  itself  of  value  for  this 
particular  class  of  work — namely,  the  Brandt  drill. 

Hand-power  Rock  Drills. 
The  Jackson  Hand-power  Drill. — In  this  machine,  which  is 
shown  at  fig.  1,  the  blow  is  given  by  the  recoil  of  a  comrjressed 
spring.  The  interior  mechanism  consists  of  a  ram  with  collars, 
cam  axle  and  cams,  and  the  power  spring,  together  with  a 
rifle  bar  and  ratchet  controlled  by  pawls  and  springs  to  effect 
rotation.  It  is  operated  by  means  of  a  hand  crank,  momentum 
being  imparted  by  a  couple  of  flywheels.  The  drill  delivers 
strokes  for  each  revolution  of  the  crank,  or  from  175  to  200 
per  minute  at  ordinary  speed,  each  blow  being  about  50  lb. 
according  to  the  strength  of  the  spring.  The  length  of  the 
stroke  and  the  tension  of  the  spring  may  be  readily  varied. 
The  machine  weighs  about  140  Lb. 

Steam  and  Air  Actuated  Rock  Drills. 

Power-driven  Hand  Bocl-  Drill. — This  type,  which  is  illus- 
trated at  fig.  2,  is  an  evolution  of  the  pneumatic  caulking  or 
chipping  hammer,  in  which  the  piston  reciprocates  rajndly  and 
strikes  a  great  number  of  blows  per  minute  on  the  end  of  a 
tool  inserted  in  the  end  of  the  cylinder.  It  is  operated  by 
compressed  air,  and  the  light  weight  of  the  smaller  sizes  permits 
the  machine  to  be  easily  held  up  by  hand.  The  various  sizes 
made  range  from  l'/,6in.  cylinder  by  4  in.  stroke  to  2 J  in.  by 
2V  in.,  consuming  approximately  from  20  to  45  cubic  feet  of 
air  per  minute  at  from  80  to  90  lb.  pressure.  The  rotation  of 
the  smaller  sizes  is  effected  by  hand,  whilst  the  larger  machines 
have  automatic  twist  gear.  The  number  of  blows  per  minute 
range  from  800  to  over  2,000.  The  machines  weigh  from  12V 
to  45  lb.  They  are  adapted  for  light  plug  or  popping  holes  of 
about  |  in.  diameter  to  a  depth  of  3  ft. 

Standard  Steam  or  Air  Drills. — The  standard  steam  or  air 
actuated  rock  drills  may  be  broadly  divided  into  two  classes 
according  to  valve  gear,  viz. :  (a)  the  tappet  type,  in  which 
a  projection  forming  part  of  the  reciprocating  portion  of  the 
machine  strikes  the  rocker  arm  or  tappet,  and  moves  a  slide 

*  Abstract  of  a  paper  read  before  the  Society  of  Engineers  by  Mr.  A.  H.  Smith, 
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valve  by  direct  contact,  and  (b)  the  fluid-moved  valve  type,  in 
which  the  piston  itself,  at  certain  points  of  its  travel,  admits 
a  supply  of  fluid  to  move  the  valve,  or  to  move  a  supplementary 
piston  which  in  turn  moves  the  valve.  There  is  a  third  arrange- 
ment, which  may  be  termed  the  valveless  type,  in  which  the 
moving  piston  acts  as  its  own  valve,  as,  during  its  stroke,  it 
alternately  opens  and  closes  certain  ports,  so  that  the  fluid 
acts  on  each  end  of  the  piston  in  turn.  This  arrangement  is 
still  to  be  found  in  several  pneumatic  chipping  tool  drills,  but 
has  been  discarded  for  rock  drill  work  since  the  Darlington 
rock  drill  of  1873.  The  general  arrangements  of  the  tappet- 
valve  drill  and  the  air-thrown  valve  drills  are  shown  in  figs.  3 
and  4  respectively,  so  that  a  detailed  description  of  the  parts 

Fig.  1. 


Fig.  4. 

is  unnecessary.  The  following  table  gives  particulars  of  the 
sizes  made,  their  length  of  stroke,  and  feed,  depth,  and 
diameter  of  hole  drilled,  power  required,  and  class  of  work 
best  suited  to  each  machine. 


Table  op  Drills. 


Cylinder 
diameter. 

Stroke. 

Feed. 

Depth  of  hole 
drilled  easily. 

Diameter  of 
hole. 

Weight  of 
machine  un- 
mounted. 

Consumption 
of  air  at  SO  lb. 
pressure. 

Boiler  power. 

Class  of  work  best  suited 
to  the  machine. 

In. 

In. 

In. 

Feet. 

In. 

Lb. 

Cub.  ft. 

HP. 

2 

<1 

12 

4 

3  to  U 

88 

35 

5 

Plug  and  feather  small 

shallow    holes,  light 

2i 

work. 

4 

20 

6 

11  to  2 

128 

47 

8 

Ditto  small  tunnels,  slate 

narrow  veins. 

3 

27 

12 

lito3 

190 

81 

8 

Mining,  tunnels,  shafts. 

3i 

7 

27 

10 

1J  to  3 

238 

92 

:i 

Standard  size  for  general 

3i 

13  to  3 

hard  mining  work. 

7h 

28 

20 

2S0 

105 

10£ 

Large  open  quarries,  big 

tunnels,    and  railway 

41x33 

cuttings. 

U 

30 

30  to  40 

2  to  4J 

300 

120 

12 

Special   quarrying  drill 

for  deep   holes,  with 

lart'e    diameter  front 

cylinder  for  lifting  the 

sg 

bit  in  deep  hole  boring. 

~h 

30 

20  to  25 

13  to  4 

300 

115 

12 

Heavy  tunnelling,  heavy 

railway  work,  etc. 

8 

30 

28 

2  to  5 

500 

160 

15 

Heavy  quarry  work  in 

hard  granite,  etc. 

5 

Si 

36 

30  to  40 

3  to  G 

720 

195 

15 

Submarine  work. 

II  will  be  noticed  that  80  1b.  to  the  square  inch  is  mentioned 
in  the  table.    Some  machines  will  do  fair  work  in  soft  rock  at 


45  lb.,  but  in  most  mines  65  lb.  to  90  1b.  are  chiefly  used,  the 
tendency  being  to  increase  these  pressures  in  hard  ground. 

Tlic  cylinder  shell  and  valve  chest  are  usually  of  special 
cast  iron,  the  cradle  of  cast  steel,  the  ratchet  box  and  cover  of 
specially  toughened  steel,  the  piston  rod  of  solid  open-hearth 
steel,  the  valve  of  case-hardened  .iron  or  cast  steel,  the  tappet, 
the  ratchet,  and  pawl,  and  the  twist  bar  of  tool  steel,  the  twist 
nut  of  bronze,  the  bolts,  studs,  feed  screw,  handle,  and  nut  and 
tool  holder  and  fitments  all  of  best  mild  steel. 

Various  forms  of  tool  holders  are  made,  but  the  U  bolt  and 
the  taper  chuck  are  chiefly  used.  With  the  former  the  bit 
shank  requires  no  swaging,  and  is  secured  in  the  holder  by  a 
couple  of  nuts,  whilst  with  the  latter  the  drill  shank  has  to 
be  tapered  up  and  is  self-tightening  in  the  chuck,  loosening 
the  bit  being  effected  by  driving  in  a  cotter  behind  the  shank 
tail. 

Automatic  feed  is  sometimes  employed  in  the  largest  size 
machines  for  down  holes.  This  arrangement  is  effective,  and 
useful  in  unhealthy  and  rainy  climates;  it  has,  however,  no 
value  over  the  ordinary  hand  feed  in  mining  and  general 
quarrying  work.  A  device  is  made  whereby  the  pawls  of  the 
twist  gear  can  be  raised  and  held  up  when  required.  This 
arrangement  allows  the  drill  to  reciprocate  without  rotating, 
and  is  useful  for  broach  or  flat-bit  chiselling  in  quarry  work. 

The  THolman  Tappet  Drill. — The  sectional  illustration  of  this 
drill  at  fig.  3  clearly  shows  its  construction,  and  the  action 
requires  but  little  explanation.  The  valve  is  of  the  ordinary 
D  type,  as  used  in  most  small  steam  engines,  the  tappet  taking 
the  place  of  the  valve  spill  or  rod,  and  the  piston  ball  doing 
the  work  of  the  eccentric.  The  working  fluid  passes  alternately 
from  each  end  of  the  valve  into  the  ports,  exhausting  around 
the  tappet  into  the  cylinder  between  the  pistons,  and  thence 
to  the  atmosphere.  The  blow  is  uncushioned,  and  the  length 
of  stroke  can  be  varied  at  will  by  turning  the  handle  and 
feeding  the  cylinder  towards  the  rock.  The  same  manufac- 
turers turn  out  a  tappet  quarry  drill,  which  has  special 
advantages  for  deep  boring.  A  large  diameter  is  given  to  the 
front  cylinder  for  lifting  the  bit,  and  by  this  means  holes  are 
commonly  bored  to  a  depth  of  from  30  ft.  to  40  ft.  For  working 
tappet  drills  by  steam,  a  blow-through  cock  is  generally  fitted 
to  the  machine  to  get  rid  of  excessive  moisture  in  the  pipe 
line. 

The  Holman  Air-valve  Drill. — The  construction  of  this 
machine  is  plainly  shown  in  fig.  4.  When  the  piston  A  is  at 
the  rear  end  of  the  cylinder,  it  will  have  raised  the  ball  valve 
C  and  allowed  D  to  drop  on  the  valve  seating.  The  result  is, 
that  the  end  of  the  valve  chest  at  E  has  been  exhausted,  and* 
the  working  fluid,  passing  through  a  small  groove  in  the  bottom 
of  the  valve  chest  at  the  opposite  end,  forces  the  valve  forward. 
This  places  the  fluid  in  communication  with  the  main  ports. 
The  pressure  then  passes  through  the  port  G  and  drives  the 
piston  forward,  whilst  the  previous  admission  at  the  opposite 
end  exhausts  through  H  into  the  exhaust  port  J.  The  process 
is  reversed  for  the  return  stroke.  As  the  piston  moves  inwards 
the  ball  valve  C  drops  on  its  seating,  and  through  the  groove 
the  air  fills  the  space  at  E,  and,  as  the  valve  chest  at  F  has 
been  exhausted,  the  valve  moves  in  the  opposite  direction.  The 
ball  valve  and  buffer  ball  necessitate  no  adjustment  and  are 
wear-resisting.  The  main  valve  is  of  the  ordinary  D  type, 
and  provision  is  made  to  prevent  live  fluid  passing  over  it  into 
the  exhaust. 

The  I  'orliss  Valve  Drill. — A  variation  of  the  tappet  valve 
gear  for  rock  drills  has  been  effected  in  the  Kix  drill  (fig.  5) 
by  the  disposition  of  a  pair  of  Corliss  type  valves  at  each  end 
of  the  cylinder,  operated  by  means  of  a  segmental  rocker 
actuated  by  a  necking  in  the  piston.  By  this  arrangement  the 
clearance  space  between  the  valve  port  and  the  cylinder  is 
reduced  to  a  minimum,  and  a  large  port  opening  is  obtained 
for  inlet  and  exhaust.  The  other  dispositions  of  the  Rix  drill 
are  the  same  as  those  of  any  standard  rock  drill,  whilst  the 
machine  can  be  actuated  by  steam  or  compressed  air  and  fixed 
to  any  of  the  usual  mountings.  The  stroke  of  this  drill  is  very 
rapid;  at  80  1b.  pressure  the  2^  in.  cylinder  machine  strikes 
850  blows,  and  the  3J  in.  machine  650  blows  per  minute. 

Compound  lioch  Drills. — Compounding  is  arranged  in  several 
rock  drills,  the  best  known  being  the  Schrani  and  the  Hirnant. 
In  these  machines  the  compressed  air  or  other  fluid  pressure  is 
only  used  to  operate  the  outward  or  boring  stroke;  the  return 
stroke  is  effected  by  exhausting  the  air  pressure  into  an 
enlarged  or  low-pressure  end  of  the  rock  drill  cylinder,  after 
which  the  air  is  exhausted  into  the  atmosphere  at  low  pressure. 
The  other  features  of  these  machines  are  similar  to  those  of 
most  other  standard  air  drills. 

The  Leyner  Ilammrr-hlow  Bod:  Drill. — This  machine,  which 
is  illustrated  at  fig.  6,  is  a  departure  from  the  standard  type 
of  air  drill,  inasmuch  as  the  borer  bit  is  entirely  disconnected 
from  the  piston,  the  steel  being  struck  by  the  ram  at  each 
stroke.  There  remains  the  general  disposition  of  cradle  and 
shell,  the  air-thrown  valve,  the  usual  type  of  rotation  by  rifle 
bar  and  ratchet  gear,  then  the  similarity  ceases,  for  the  forward 
end  of  the  piston  is  fluted,  and  a  bronze  nut,  the  counterpart 
of  the  fluted  end  of  piston,  is  screwed  into  the  rear  of  the 
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chuck.  The  piston  is  left  free  to  move  longitudinally  in  this 
chuck,  but  in  rotating  on  the  back  stroke  turns  it.  The  borer 
bit  shank  is  provided  with  a  couple  of  lugs  which,  whilst 
allowing  free  movement  back  and  forth,  are  engaged  and 
carried  round  by  the  rotation  of  the  chuck.  A  screwed-on 
cap  prevents  the  lugs  of  the  bit  emerging  from  the  tool  holder. 

Provision  for  a  water  jet  is  made,  a  needle  valve  at  the 
ratchet  end  of  the  machine  admitting  water  to  a  £in.  steel 
tube,  whicli  conveys  it  without  contact  with  the  working  parts 
through  the  machine  into  the  shank  of  the  hollow  borer.  These 
borer  bits  are  made  up  in  three  parts;  the  shank  and  lugs 
being  of  drop-forged  steel,  the  cutting  head  of  cast  steel,  and 
the  intermediate  length  of  charcoal  iron.  The  parts  are  welded 
into  the  complete  borer,  which  is  hollow  throughout  its  length, 
the  hole  being  s/16  in.  to  fin.  diameter,  thus  allowing  water  to 
be  carried  and  discharged  at  the  cutting  point.  The  3  in. 
cylinder  drill  has  a  stroke  of  3  in.  and  24  in.  feed.  It  is  only 
adapted  for  use  by  compressed  air,  weighs  155  1b.  unmounted, 
and  consumes  about  75  cubic  feet  of  free  air  per  minute  at 
80  lb.  The  machine  can  be  fixed  to  any  standard  type  of 
mounting.  An  18  gallon  tank  is  provided  with  the  drill,  this 
quantity  of  water  being  sufficient  to  supply  a  jet  for  a  shift 
in  ordinary  formations. 

Electric  Rock  Drills. 
The  Gardner  Electric  Hock  Drill. — There  is  little  departure 
in  this  drill  from  standard  air  drill  construction,  except  where 
necessitated  by  requirements  due   to  the   employment  of  a 


one  solenoid  and  then  through  the  other,  the  iron  core  being 
thus  attracted  alternately  in  each  direction.  The  general  dis- 
positions of  the  machine,  piston  rod,  twist  and  feed  gears  and 
mountings,  are  similar  to  those  of  standard  air  drills,  with  the 
exception,  however,  that  the  piston  and  rifle  bar  have  to  be 
constructed  of  non-magnetic  material  in  order  not  to  interfere 
with  the  balance  of  the  piston  within  the  solenoids.  A  special 
electric  generator  is  required  to  produce  the  pulsating  current 
necessary  for  the  operation  of  the  drill.  The  weight  of  a 
solenoid  rock  drill  to  bore  ordinary  16  ft.  holes  is  445  lb. 
unmounted,  length  of  feed  24  in.,  strokes  per  minute  about 
380,  and  power  required  to  drive  the  machine,  as  applied  to 
the  generator  pulley,  9£  horse  power,  pressure  140  volts. 
(To  be  continued.) 


NJECTOR  STRAINERS  AND  SUCTION  PIPES. 


There  can  be  little  doubt  but  that  the  present  suction 
pipe  connection  between  the  engine  ami  the  tender  is  a 
very  inefficient  makeshift.  The  life  of  the  suction  hose 
is  short,  and  unless  carefully  attached  is  apt  to  buckle 
or  collapse  on  short  curves ;  the  internal  coil  of  exposed 
wire  or  a  loose  lining  interferes  with  the  free  flow  of 
water,  and  it  is  evident  that  this  device  could  be  easily 


Fig.  4. 


different  source  of  power.  The  flexible  shaft  imparts  motion 
to  beveled  gearing  at  the  end  of  the  driving  axle  of  the 
machine,  and  on  the  opposite  side  of  the  axle  is  another  gear 
driving  the  flywheel,  this  latter  making  one  and  a  half  turn 
to  each  revolution  of  the  shait. 

The  driving  axle  passes  through  the  crosshead  of  the  drill, 
where  a  slot  is  so  arranged  that  one-fourth  of  the  forward 
movement  of  the  axle  crank  gives  the  full  striking  blow.  The 
piston-shaped  guide  is  forward  of  the  crosshead.  One  of  the 
two  buffer  springs  which  provide  the  recoiling  power  is  placed 
inside  the  front  end  of  the  crosshead,  whilst  the  other  fits 
closely  against  its  outer  front  end.  Running  speed  is  controlled 
by  a  small  starter  at  the  rear  end  of  the  machine.  The  current 
required  for  driving  is  110  volts,  which  is  harmless  to  the 


improved.  It  is  suggested  that  the  method  of  using 
telescopic  pipes  is  far  better,  if  such  arrangement  could 
be  made,  with  a  simple  form  of  joint  and  without  leaks 
at  the  stuffing  box.  Similar  devices  are  used  on  English 
roads,  and  also  upon  some  of  the  continental  systems. 

It  is  generally  acknowledged  that  the  strainer  is  one  of 
the  chief  sources  of  delay  and  trouble  in  the  care  and 
handling  of  injectors.  Modern  practice  tends  toward  the 
use  of  a  large  pot  strainer  within  or  below  the  tender 
tank,  with  suitable  means  for  quick  removal  and  cleaning 
of  the  strainer  plate.    An  objection  to  this  system  lies  in 


Fia.  5. 


operator.      These  drills  are  made  in  three  sizes;  the  largest, 
which  has  a  3  in.  stroke,  strikes  about  500  blows  per  minute, 
and  will  cut  holes  up  to  9  ft.  deep,  starting  with  a  3  in.  bit.  I 
It  weighs  315  lb.  unmounted,  and  requires  a  2  horse  power  ; 
motor,  which  weighs  225  lb. 

The  Solenoid  Electric  Nock  Drill.— This  type  of  machine, 
which  derives  its  reciprocating  action  by  the  sucking  power  of 
solenoids,  was  first  introduced  by  Van  der  Poele  about  sixteen 
years  ago.  The  principle  is  that  of  two  or  more  solenoid  coils 
within  which  works  an  iron  core  or  piston,  the  reciprocation 
of  which  is  attained  by  passing  an  electric  current  first  through 


the  fact  that  neither  the  strainer  nor  the  tank  is  fre- 
quently cleaned,  and  it  is  difficult  to  render  such  a  device 
easily  accessible ;  a  simple  and  practical  supplemental 
arrangement  is  to  place  a  straining  plate  in  a  special  bodv 
or  casting  at  the  lower  end  of  the  suction  pipe  and  between 
it  and  the  hose.  A  suitable  opening  with  locking  device 
is  provided  for  the  withdrawal  of  the  straining  plate,  which 
should  be  made  of  heavy  punched  sheet  copper  full  of 
small  holes.    Attempt  has  been  made  to  clean  strainers 
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of  this  kind  by  admitting  a  jet  of  steam  at  the  upper 
end,  but  this  has. not  proved  a  commercial  success,  and  lias 
certain  disadvantages.  In  all  strainers,  however,  the 
diameter  of  the  holes  in  the  straining  plate  should  be 
small,  and  the  total  area  enormously  exceed  that  of  the 
suction  pipe,  to  allow  for  the  stoppage  of  a  large  number 
of  the  holes  before  the  necessity  is  felt  for  removal  and 
cleaning. — Travelling  Engineers'  Association. 


UTILISATION    OF   EXHAUST  GASES. 


For  the  utilisation  of  the  energy  contained  in  the  exhaust 
gases  of  internal-combustion  engines,  the  invention  shown 
in  the  accompanying  cut,  which  we  take  from  the  Engineer, 
Chicago,  has  been  patented. 

In  the  apparatus  shown,  A  is  the  high-pressure  cylinder, 
with  a  valve  B  for  the  admission  of  the  explosive  mixture. 
C  is  the  high-pressure  piston  connected  with  the  crank 
D  on  the  main  shaft  E,  which  also  carries  the  flywheel 
F.  G  is  the  water  jacket  of  the  high-pressure  cylinder, 
having  an  inlet  at  G'  and  an  outlet  at  G",  and  H  is  the 
exhaust  valve  of  the  high-pressure  cylinder,  this  valve 
being  controlled  by  an  eccentric  E'  on  the  main  shaft. 

From  the  cooling  jacket  the  water  passes  through  a 
pipe  I  to  a  sprayhead  J,  located  within  a  casing  K.  This 
casing  also  contains  a  series  of  shelves  L,  arranged  in 
baffle-board  fashion  and  supporting  loose  material  of  large 


Utilisation  of  Exhaust  Gases. 


surfaces,  such  as  pieces  of  coke.  The  water  from  the 
sprayhead  J  travels  downward  over  the  shelves  and  the 
material  thereon,  and  finally  escapes  at  the  bottom  through 
an  outlet  K'. 

From  the  high-pressure  cylinder  the  exhaust  gases  pass 
through  a  pipe  M  to  the  bottom  of  the  casing  K,  and 
then  travel  upward  in  the  casing.  The  gases  and  the 
water  are  thus  brought  into  intimate  contact,  and  are 
caused  to  exchange  their  heat,  and  by  proper  proportion- 
ing of  the  amounts  of  water  and  exhaust  gases  a  large 
proportion  of  the  water  may  be  converted  into  steam. 
This  steam,  together  with  the  exhaust  gases  which  have 
been  purified  by  contact  with  this  water,  passes  from  the 
top  of  the  casing  K  through  a  pipe  N  to  the  steam  chest  0 
of  the  low-pressure  cylinder  P,  adding  in  this  way  to  the 
power  of  the  engine. 

[The  cycle  of  operations  may  give  an  increase  of  power, 
but  it  is  difficult  to  conceive  that  there  would  be  any 


real  gain,  without  even  taking  into  account  the  extra 
outlay  on  the  additional  plant.  To  enable  the  steam 
engine  to  develop  power  it  would  be  necessary  to  include 
a  condenser,  unless  it  is  arranged  to  have  a  high  back 
pressure  in  the  gas  engine,  and  we  much  doubt  whether 
the  steam  engine  would  be  sufficiently  powerful  to  give 
a  water  -circulation  and  maintain  a  vacuum. — Editor, 
Practical  Engineer  and  Engineers'  Gazette.] 


SHIPBUILDING  &  ENGINEERING  NOTES. 


The  Clyde  .—The  Clyde  shipbuilders  begin  the  last  quarter 
of  the  year  in  much  better  spirits,  generally  speaking,  than 
was  anticipated  two  short  months  ago.    The  disclosure  of  orders 
bucked  shows  quite  a  boom  in  shipping,  very  welcome  news 
indeed  to  the  Clyde  artisans,  though  there  are  those  in  ship- 
owning  circles  who  cannot  see,  going  upon  the  present  rate  of 
freights,  where  profits  will  be  made  for  all  the  old  and  new 
craft  with  so  little  hope  as  they  have  of  any  great  increase  in 
the  world's  exchange  of  commerce  for  some  considerable  time. 
However,  those  that  are  finding  the  money  for  the  numerous 
new  steamers  contracted  for  may  be  expected  to  know  their  own 
business  best,  and  certainly  the  names  of  very  shrewd  ship- 
owning  companies  and  managers  are  prominent  enough  with 
their  orders  in  the  present  boom.    At  anyrate  we  are  assured 
of  a  spell  of  work  in  the  Clyde  that  will  carry  us  well  on  into 
1906,  for  a  little  calculation  shows  us  a  total  of  close  on  80,000 
tons  of  new  work  booked  and  disclosed,  with  perhaps  one  half 
more  not  divulged  and  what  is  as  good  as  closed,  not  taking 
Government  work  into  our  forecast.    The   tonnage  launched 
since  our  last  report  readies  the  respectable  average  of  over 
38,000  tons  gross.    In  prior  issues  during  the  mouth  we  noted  in 
our  columns  in  detail  the  launches  and  trial  trips  from  the 
various  yards.    Detailing  the  orders  booked,  there  is  no  doubt 
that  a   very  considerable  number  of  contracts  have  not  yet 
been    disclosed,   and   in  other   cases  only  partially.  Robert 
Duncan  and  Company,  Port  Glasgow,  have  an  order  for  a 
steamer  of  8,000  tons  dead  weight  for  London  owners,  as  also 
two  of  the  eight  large  cargo  steamers  ordered  by  Messrs.  Wm. 
Burrell  and  Sons,  shipowners,  Glasgow.    Messrs.  Hamilton  and 
Company,  Port  Glasgow,  have  secured  four  of  the  above  noted 
six  for  Messrs.  Burrell,  as  also  three  large  cargo  steamers  for 
Messrs.  P.  C.  Striek  and  Company  Limited,  shipowners,  London. 
Messrs.  Napier   and  Miller,   Old  Kilpatrick,   have  also  been 
favoured  with  one  of  Messrs.  Burrell's  eight,  while  Messrs.  A. 
Rodger  and  Company,  Port  Glasgow,  have  been  instructed  to 
build  the  remaining  one.    Messrs.  Rodger  have  also  booked  two 
steamers,  each  of  a  carrying  capacity  of  6,100  tons,  to  the 
order  of  Messrs.  Easton,  Greig,  and  Company,  steamship  owners, 
Glasgow.    Messrs.  D.  and  W.  Henderson  and  Company  have 
an  order  from  Messrs.  Biggart  and  Pulton,  Glasgow,  for  another 
steamer  of  7,000  tons,  as  also  two  large  cargo  steamers  for 
Messrs.  Maclay  and  Mclntyre,  shipowners,  Glasgow.    And  this 
latter   firm  are  reported  to  have   placed  orders  for  several 
steamers,  but  this  rumour,  though  very  probable,  is  as  yet 
unconfirmed.       Messrs.  A.  McMillan  and  Sons,  Dumbarton, 
have  an  order  from  foreign  owners  for  a  steamer  about  400  ft.  in 
length.    Messrs.  A.  and  J.  Inglis,  Pointhouse,  have  contracted 
to  build  for  the  North  British  Railway  Clyde  coast  service  a 
passenger  steamer.    Messrs  Fleming  and   Ferguson  Limited, 
Paisley,  have  in  order  from  the  Hartlepool  Harbour  Com- 
missioners for  a  self-propelling  bucket  ladder  dredger,  capable 
of  raising  600  tons  per  hour  from  a  depth  of  40  ft.    There  aro 
also  reliable  rumours  that  the  Fairfield  Company,  Glasgow, 
and  Messrs.  Denny,  Dumbarton,  have  fixed  contracts  for  a  large 
twin-screw    steamer.       In    addition  to   the    foregoing    it  is 
authoritatively  reported  that  the  Allan  Line  have  decided  to 
call  for  tenders  for  two  new  turbine  steamers  for  their  Liverjiool- 
Canadian  traffic.    These  new  boats  are  to  be  both  larger  and 
spedier  than  the  Victorian  and  the  Virginian  now  on  that 
route,  and  with  the  delivery  of  the  new  boats  the  service  from 
and  to  will  be  doubled.    It  is  also  open  knowledge  that  the 
Admiralty  have  formally  requested  the  Fairfield  Shipbuilding 
and  Engineering  Company,  Govan,  along  with  Messrs.  John 
Brown  and  Company,  Clydebank,  to  quote  for  one  each  of  the 
powerful  armoured  cruisers  they  have  decided  to  build  in 
private  yards.    It  is  almost  a  foregone  conclusion  that  these 
two  warships  will  also  be  placed  on  the  Clyde,  so  that  every- 
thing considered  we  have  good  reason  to  be  satisfied  with  the 
trade  prospects  on  the  Clyde.    There  has  also  been  during  the 
past  month  a  more  than  usual  transfer  of  tonnage  to  new 
owners.  Messrs.  A.  Mackay  and  Company,  shipowners,  Glasgow, 
purchased  the  steel  screw  steamer  Rigel,  recently  launched  from 
the  yard  of  Messrs.  Russell,  to  the  order  of  Mr.  J.  Wilson, 
Dundee.    The  Rigel  is  given  as  2,525  tons  net,  3,920  tons  gross 
register,  aud  has  dead-weight  carrying  capacity  of  6,600  tons. 
The  purchase  price  is  said  to  be  about  =£38,000.  'Messrs.  Maclay 
and  Mclntyre  are  reported  as  having  bought  the  steel  steam- 
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ship  Iudiauce,  2,845  tons  gross,  from  the  Atlantic  Steam  Ship- 
ping Company,  figure  said  to  be  £21,250,  as  also  the  steel  steam- 
ship Kendal,  2,392  tons  gross,  built  in  1891  by  Turnbull  and 
Son,  Whitby,  for  Messrs.  Baxter  and  Company.  Whitby,  the 
price  paid  not  given.  Messrs.  A.  McMillan  and  Sons,  Dum- 
barton, have  disposed  of  a  steamer  now  building  for  December 
delivery,  to  carry  about  6,600  tons  dead  weight,  buyers  not 
named,  price  said  to  be  about  ,£39,000.  The  Anchor  Line 
Company  are  reported  to  have  parted  with  the  Bolivia  to 
Italian  owners  for  about  £7,500,  apparently  a  moderate  price  for 
a  steamer  4,000  tons  gross.  But  Messrs.  Henderson  Bros,  may 
be  trusted  not  to  "  sell  their  hen  on  a  rainy  day."  While 
Finland  owners  have  purchased  the  iron  four-masted  ship 
County  of  Dumfries,  owned  by  R.  and  J.  Craig,  Glasgow.  She 
was  built  by  Barclay,  Curie,  and  Company  in  1878,  is  of  1,615 
tons  register,  price  said  to  be  ,£3,950.  We  are  promised  a 
new  engineering  business  on  the  Clyde.  A  Greenock  engineer 
and  a  Port  Glasgow  gentleman,  for  some  years  connected  with 
Messrs.  Turnbull  and  Martin  in  their  New  Zealand  trade,  will 
start  a  new  shop  in  Port  Glasgow.  Their  specialty  will  be 
steam  steering  gear  and  steam  winches. 

Cleveland- — Messrs.  Craig,  Taylor,  and  Company,  Thornaby- 
on-Tees,  have  still  a  well-stocked  yard,  and  stand  in  front  of 
their  brother  builders  on  the  Tees.    All  their  berths  are  full  of 
high-class  steamers  in  various  courses  of  construction,  having  oiip 
just  in  its  last  stages,  and  almost  ready  for  launching.  Since 
their  extensive  alteration  Messrs.  Craig,  Taylor,  and  Company 
have  all   facilities  and   up-to-date  machinery  for  executing 
steamers  of  large  sizes,  and  early  deliveries  accomplished.  The 
steamship  Clarehill,  built  to  the  order  of  Messrs.  E.  Haselhurst 
and  Company,  London,  a  steamer  of  369  ft.,  engined  by  the  North- 
Eastern  Marine  Engineering  Company,  Sunderland,  was  sent 
to  sea  to  take  her  official  trial  trip,  which  proved  very  satis- 
factory indeed,  a  speed  of  12 \  knots  being  maintained.  Messrs. 
R.  Ropner  and  Sons,  Stockton,  have  just  despatched  the  steam- 
ship Stagpool,  a  vessel  of  366  ft.  in  length,  and  her  carrying 
capacity  of  about  7,200  tons,  engined  by  Messrs.  Blair  and 
Company.  Stockton,  having  an  indicated  horse  power  of  about 
1.850.     The    trial    trip    was    of    a    satisfactory  character. 
They  also  have  lying  at  their  wharf  the  steamship  Carlton,  which 
is  in  an  advanced  stage,  and  will  soon  be  ready  for  sea;  they 
have  a  few  vessels  on  the  stocks,  one  almost  ready  for  launching. 
Messrs.  Richardson  and  Duck,  Thomaby-on-Tees,  have  not  so 
much  work  on,  having  launched  a  vessel  360  ft.  by  46  ft.  by 
26  ft.  8  in.,  gross  tonnage  3,150  tons;  this  vessel  has  been  fitted 
with  a  set  of  engines  by  Messrs.  Blair  and  Company,  Stockton, 
having  cylinders  25  in.,  42Jin.,  69iin.,  by  45  in.  stroke;  they 
also  have  two  vessels  on  the  stocks,  which  are  not  in  an  advanced 
stage,  whilst  Messrs.  Sir  Ravlton  Dixon  and  Company,  Middles- 
brough, have  not  been  so  busy  since  the  handsome  passenger 
and  cargo  steamer  Africa  left  the  wharf,  full  particulars  of 
which  appeared  in  our  pages  on  September  15th;  they  also  have 
one  almost  ready  for  launching,  and  one  framed.  Messrs. 
Craggs  and  Company  have  plenty  of  work  on  hand,  having  just 
despatched  the  steamship  Ramazan,  built  to  the  order  of  Messrs. 
Henry  Fernie  and  Sons,  Liverpool,  and  engined  by  Messrs. 
Blair  and  Company,  Stockton.    The  trial  was  very  satisfactory, 
having  averaged  a  speed  of  12  knots;  they  also  have  vessels 
in  various  courses  of  construction,  and  appears  to  have  good 
prospects  for  the  winter.    The  shipbuilding  trade  on  the  Tees 
cannot  be  termed  good,  but  undoubtedly  not  bad.    The  smaller 
yards  have  plenty  of  work,  and  look  very  healthy.    During  the 
last  three  months  Messrs.  Sir  Raylton  Dixon  and  Company, 
Cleveland  Dockyard,  turned  out  one  vessel  of  4,596  tons  regis- 
ter, and  with  an  indicated  horse  power  of  2  300.    Messrs.  R. 
Craggs  and  Sons,  Tees  Dockyard,  have  turned  out  two  vessels 
of  a  total  tonnage  of  7,845,  and  an  indicated  horse  power  of  3,300. 
During  the  last  nine  months  the  total  register  tonnage  of 
vessels  has  been  40.120,  and  the  indicated  horse  power  21,500, 
including  Messrs.  W.  Harkness  and  Sons  Limited,  Middles- 
brough, a  smaller  yard. 

Engineering. — The  engineers  on  the  Tees  are  beginning  to 
look  up,  and  every  prospect  for  a  busy  winter.  The  iron  and 
steel  companies  in  Cleveland  district  have  plenty  of  work  in 
hand,  full  particulars  of  which  will  be  given  in  our  next  issue. 


NOTICES    OF    MEETINGS,  &C. 

Institution  of  Mechanical  Engineers>—  October  20th,  monthly 
general  meeting,  paper  on  "  Manufacture  of  Cartridge  Cases  for  Quick- 
firing  Gun?,"  by  Colonel  Leardro  Cubillo  and  the  late  Mi'.  A.  P.  Head. 

Glasgow  Technical  College  Scientific  Society.— October  21st. 
lecture  on  "The  Training  and  Work  of  Fngineers  in  some  of  their 
Wider  Aspects,"  by  Mr.  Henry  Dyer,  M.A  ,  D.Sc,  M.Tn?t.N.A. 

Incorporated  Association  of  Mdnicpal  and  County  Engineers  — 
October  21gt,  home  district  meeting  at  Tottenham. 

Institute  of  Marine  Engineers — October  23rd,  paper  on  "Steam 
Pipe  Experiences,"  by  Mr.  T).  S.  Lee,  R.W.R.  October  25th,  aunual 
dinner  at  Kiog's  Hall,  Holborn  Restaurant. 


LAUNCHES  AND  TRIAL  TRIPS. 


Knight  Templar. — Messrs.  Charles  Council  and  Company 
Limited,  Scotstoun,  launched  on  October  10th  a  steel  screw 
steamer  which  they  have  built  to  the  order  of  Messrs.  Green- 
shields,  Cowie.  and  Company  for  the  well-known  Knight  Line, 
of  Liverpool.  The  dimensions  of  the  vessel  are  470  ft.  by  58  ft. 
by  34  ft.  9Jin.  moulded,  measuring  about  7,500  tons,  with  a 
dead-weight  carying  capacity  of  over  11,000  tons.  She  has 
been  built  to  Lloyd's  highest  class,  three  deck  rule.  The 
engines,  fitted  to  develop  about  3,000  I. II. P.,  are  being  supplied 
by  Messrs.  David  Rowan  and  Company,  Glasgow.  The  hull  and 
machinery  have  been  constructed  under  the  supervision  of 
Messrs.  G.  S.  Goodwin  and  Company,  consulting  engineers, 
Liverpool.  As  the  vessel  left  the  ways  she  was  named  Knight 
Templar. 

Wyvern- — Messrs.  Ferguson  Brothers,  Port  Glasgow, 
launched  on  October  10th,  with  machinery  aboard,  the  twin- 
screw  steamer  Wyvern,  for  the  Midland  Railway  Company,  for 
service  at  Heysham.  The  vessel  has  been  built  under  Board 
of  Trade  and  Lloyd's  surveys,  and  has  a  No.  3  passenger  certifi- 
cate. The  main  engines  are  of  the  compound  surface-condensing 
type,  steam  being  supplied  by  a  large  multitubular  boiler.  The 
vessel  will  be  completed  in  Port  Glasgow  Harbour. 

Huttonwood. — On  October  6th  the  steamship  Huttonwood 
left  the  Tyne  to  undergo  her  official  full-power  trial  over  the 
measured  mile.  The  vessel  has  been  built  to  the  order  of  the 
Constantine  and  Pickering  Steamship  Company,  of  Middles- 
brough, by  Messrs  Robert  Stephenson  and  Company  Limited, 
Hebbum-on-Tyne.  The  vessel  is  of  the  following  dimensions: 
Length  between  perpendiculars,  352  ft.;  breadth,  47  ft. ;  depth, 
27  ft.  10  in.  She  has  been  built  to  the  spar  deck  rule,  and  takes 
the  highest  class  in  Lloyd's  Register.  She  has  a  dead-weight 
carrying  capacity  of  over  6,300  tons  on  a  moderate  draught. 
The  machinery  has  been  supplied  by  Messrs.  Blair  and  Com- 
pany, of  Stockton.  It  consists  of  a  set  of  large  triple-expansion 
surface-condensing  engines  supplied  with  steam  from  two  single- 
ended  boilers,  working  at  a  pressure  of  1601b.  per  square  inch. 

Mooltan. — The  magnificent  mail  steamer  Mooltan,  the 
latest  addition  to  the  fleet  of  the  Peninsular  and  Oriental 
Steam  Navigation  Company,  from  the  yard  of  Messrs.  Caird  and 
Company  Limited,  Greenock,  went  down  the  Firth  on  October 
7th  on  her  final  and  official  trial  trip.  The  Mooltan,  which 
is  intended  for  the  Australian  service,  is  a  sister  ship  to  the 
Moldavia  and  the  Mongolia,  built  in  1903.  She  is  a  twin-screw 
steamer  of  10,000  tons  register,  fitted  with  quadruple-expansion 
engines  of  12,000  effective  horse  power.  At  her  trials  over  the 
measured  mile  the  engines  were  brought  close  up  to  their  full 
power,  and  the  speed  attained  was  over  17  knots.  It  is  expected 
that  when  the  vessel  has  been  docked  and  painted  this  speed 
will  be  materially  increased.  Accommodation  has  been  pro- 
vided for  357  first-class  and  162  second-class  passengers.  There 
is  a  complete  installation  of  refrigerating  machinery,  and 
Siemens  Brothers  and  Company  have  fitted  the  ship  throughout 
with  electricity,  generated  by  four  sets  of  engines  and  dynamos. 
Officers'  cabins  are  on  the  boat  deck  abaft  the  Hying  oridge, 
and  engineers'  cabins  on  the  upper  deck.  In  the  matters  of 
hydraulic  cranes,  capstans,  steering  gear,  water  supply,  culinary 
arrangements,  life-saving  apparatus,  etc.,  there  has  been  every 
effort  to  bring  to  a  high  standard  the  provisions  for  the  comfort 
and  safety  of  the  passengers  and  to  accelerate  the  facilities 
for  dealing  with  cargo. 

Lord  Derby. — On  the  12th  inst  the  steamship  Lord  Derby 
was  launched  by  Messrs.  A.  McMillan  and  Son,  of  Dumbarton, 
to  the  order  of  Messrs.  John  Herron  and  Company,  of  Liverpool. 
The  vessel  is  designed  to  carry  a  large  cargo  on  a  light  draught, 
and  her  principal  dimensions  are  375  ft.  between  perpendiculars 
by  48  ft.  3  in.  by  27  ft.  moulded.  She  is  built  to  Lloyd's  100  Al 
class,  spar  deck  rule,  and  has  a  poop  and  combined  bridge  and 
forecastle.  The  officers'  and  engineers'  accommodation  is  in 
houses  on  bridge  deck,  and  on  top  of  this  are  fitted  the  chart 
house,  steering  house,  etc.,  with  flying  bridge  over  same.  The 
vessel  is  fitted  with  cellular  water  ballast,  together  with  a  deep 
tank,  and  is  fitted  on  the  deep  frame  principle,  and  her  holds 
are  entirely  free  from  stanchions  so  as  to  give  the  utmost  room 
for  cargo.  There  are  eight  powerful  winches  driven  by  a  large 
donkey  boiler,  and  she  is  well  supplied  with  derrick  posts,  and 
all  appliances  for  rapid  handling  of  cargo.  The  engines  are  built 
by  Messrs.  Dunsmuir  and  Jackson,  of  Glasgow,  and  have 
cylinders  26  in.,  42  in.,  and  70  in.,  with  a  stroke  of  48  in.,  which 
are  expected  to  drive  the  vessel  about  11  knots  per  hour,  with 
three  large  boilers  at  a  pressure  of  180  lb.  per  square  inch.  The 
vessel  and  her  machinery  are  being  constructed  under  the 
superintendence  of  Messrs.  Flannery  and  Gwen,  of  Liverpool, 
London,  and  Rotterdam. 

I? City  of  Mexico.— On  October  10th  the  steel  screw  cargo 
steamer  City  of  Mexico,  built  by  the  Laxevaags  Engineering 
and  Shipbuilding  Company,  Bergen.  Norway,  went  for  her 
trial  trip,  and  after  compasses  had  been  adjusted  proceeded  to 
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t lie  measured  mile,  where  a  series  of  trials  were  run,  and  a  main 
speed  of  11 J  knots  attained.  The  vessel  is  of  the  following 
dimensions:  Length  extreme,  266  ft. ;  breadth,  36  ft.  6  in.;  depth, 
19  ft.;  dead-weight  carrying  capacity  about  2,300  tons.  The 
engines,  which  have  also  been  constructed  by  the  Laxevaags 
Company,  are  of  the  triple-expansion  type,  with  cylinders  19  in. 
by  31  in.  by  51  in.,  by  33  in.  stroke;  working  pressure,  175  1b. 

Serula. — Messrs.  Swan,  Hunter,  and  Wigham  Richardson 
Limited  launched  on  October  11th  the  steamship  Serula,  whic  h 
they  are  building  to  the  order  of  the  Cork  Steamship  Company 
Limited,  of  Cork,  for  their  trade  between  Liverpool  and  Dutch 
and  Belgian  ports.  The  Serula  is  260  ft.  in  length  by  34V  ft. 
beam.  She  is  being  constructed  to  attain  the  highest  class  in 
Lloyd's  Register.  The  engines  and  boilers,  the  former  of  the 
triple-expansion  type,  are  also  being  constructed  by  Swan, 
Hunter,  and  Wigham  Richardson  Limited  at  their  Neptune 
Works. 

Mombassa — Messrs.  D.  and  W.  Henderson  and  Company 
Limited,  Partick,  launched  on  October  13th  the  large  steel 
screw  cargo  steamer  Mombassa,  which  they  have  constructed 
to  the  order  of  Messrs.  Maclay  and  MTntyre,  of  Glasgow. 
The  vessel  is  400  ft.  in  length,  50  ft.  in  breadth  with  a  depth 
of  28  ft.  8in.,  having  a  gross  tonnage  of  about  4,500  tons.  She 
will  be  classed  in  Lloyd's  100  Al  three  deck  rule.  She  has  been 
fitted  with  all  the  latest  improvements  to  ensure  the  rapid  and 
safe  working  of  the  large  cargo  which  she  has  been  designed 
to  carry,  including  eight  powerful  winches,  and  also  large 
derricks  fitted  at  the  hatches.  A  complete  installation  of  electric 
light  has  been  fitted  throughout  the  vessel.  A  set  of  triple- 
expansion  engines  will  be  supplied  and  fitted  by  the  builders, 
having  cylinders  25  in.,  4]  in.,  and  67  in.  diameter,  by  4  ft. 
stroke,  also  two  large  single-ended  boilers,  working  at  a  pressure 
of  175  lb. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  Tht 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  WO.  Then 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


BOILER  EXPLOSION  NEAR  TRURO. 

To  the  Editor  of  "The  Practical  Engineer." 

Sir, — One  person  was  killed  and  another  injured  by  the  above, 
a  very  modest  result  taking  into  account  the  facts  of  the  case. 
Even  this  result,  however,  was  clearly  shown  to  be  due  to  the 
incompetence  of  a  particular  person  who  called  himself  an 
engineer — probably  a  "  practical  engineer  " — a  term  dear  to  the 
hearts  of  those  whose  training  has  been  very  one-sided  and 
imperfect.  This  case  is  but  one  of  many  which  ought  to  be 
far  more  widely  known,  as  then  there  would  be  more  chance 
of  the  Government,  or  properly  qualified  engineers  themselves, 
taking  action  and  making  it  illegal  for  any  person  to  style 
himself  an  engineer  and  practice  as  such  unless  his  name  were 
on  the  rolls  in  the  same  way  as  medical  men's  and  solicitors' 
names  are. 

Architects  and  teachers  of  music  have  been  making  a  move 
towards  getting  registration  for  their  callings,  though  even 
without  this  precedent  engineers  should  be  prepared  to  do  the 
pioneer  work,  as  their  profession  frequently  requires.  Surely 
engineering  is  important  enough!  Is  it  not  the  framework 
and  motive  power  of  all  modern  civilisation?  Imagine  the 
world  without  any  bridges,  railways,  steamships,  docks,  electric 
light  and  power,  gas,  telegraphs,  engines,  or  manufactories  of 
any  kind!  Then  why  endanger  life  and  hinder  progress  and 
manufactures  by  permitting  incompetent  people  to  practice? 
Such  persons  have  no  reputations  to  lose  nor  any  heavy  pro- 
fessional training  expenses  to  cover,  hence  they  offer,  often  in 
utter  disregard  for  any  etiquette,  to  do  work  at  ridiculous 
fees,  such  as  it  is  impossible  to  do  the  work  well  and  safely 
for.  In  the  case  in  point  the  "  fee  "  was  Is.  6d.  for  inspecting 
and  reporting  on  a  portable  engine  and  boiler! 

The  public  cannot  judge,  and,  of  course,  are  tempted  to 
employ  the  cheapest  man. 

I  shall  be  glad  to  hear  from  any  engineers  who  sympathise 
with  registration,  and  who  are  anxious  to  improve  the  status  of 
the  profession,  with  a  view  to  taking  some  action. — Yours,  etc., 

A.  S.  E.  AcKERMANN. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


1933.  Balancing  Engines. — Will  some  reader  kindly  let  me  know 
(1)  the  best  work  to  get  on  balancing  engines  by  the  Yarrow, 
Schlick,  and  Tweedy  system  ?  (2)  How  to  set  out  curves  of  equal 
loads  in  each  cylinder  of  a  triple  and  also  quadruple  engine  ?  (3) 
What  method  is  used  for  the  designiug  of  the  propellers  of  the 
Urge  liners,  and  does  it  apply  to  smaller  ones  ? — Balance. 

1934.  Gun  Barrels.  — Can  any  reader  give  me  a  recipe  for  browning 
gun  barrels  ?  I  have  one,  but  it  turns  them  black  instead  of 
brown.  Is  there  any  book  on  gun  making  or  repairing  ?  I  should 
be  glad  of  any  practical  information.  — Improver. 

1935.  Cast-iron  Firebars. — Will  any  reader  inform  me  the  most 
suitable  mixture  of  metals  for  making  cast-iron  firebars  for  steam 
boiler  furnaces  ?  At  present  I  am  making  them  of  the  same 
mixture  of  Scotch  hot-blast  pig  and  good  scrap  that  I  use  for 
general  castings,  and  the  bars  made  of  this  metal  burn  (or  melt) 
away  very  rapidly. — Salamander. 


MISCELLANEA. 


Up-to-date  Methods  of  Moulding. — This  article,  which 
we  inserted  on  page  564  in  our  last  issue,  originally  appeared 

in  the  American  Machinist. 

Contract.- — Messrs.  Thomas  Piggott  and  Company,  makers 
of  pipes,  tanks,  and  steel  structures,  have  obtained  an  order  for 
a  transporter  bridge  at  Warrington. 

The  Glasgow  and  West  of  Scotland  Technical  College  have  just 
issued  their  annual  report  adopted  at  the  nineteenth  annual 
meeting  of  Governors,  held  on  19  th  September,  1905. 

The  Lead  Accumulator. — At  the  opening  meeting  of  the 
Institute  of  Marine  Engineers,  Mr.  Wahter  read  a  paper  on 
"  Observations  on  theLead  Accumulator."  After  drawing  attention 
to  the  Edison  new  storage  cell,  and  describing  the  general  build 
of  lead-plate  accumulators,  the  author  pointed  out  some  of  the 
defects  principally  due  to  bad  treatment,  sulphating  through  over- 
discharging,  etc.  There  were  several  speakers  followed,  all  of 
whom,  although  admitting  the  Sphere  of  usefulness  of  the 
storage  battery,  looked  upon  it  as  a  necessary  evil.  The  meet- 
ing was  eventually  adjourned  to  November  13th. 

Railway  Club. — At  the  last  meeting,  which  was  held  on 
Thursday,  12th  October,  at  St.  Bride's  Institute,  E.C.,  Mr.  C. 
Rons-Marten  gave  a  very  interesting  address  on  "  Recent  Loco- 
motive Practice  and  Work,"  which  was  very  much  appreciated 
by  an  exceptionally  -large  audience.  Mr.  Rous-Marten  described 
the  principal  features  of  locomotive  practice  since  the  oommence- 
ment  of  the  20th  century,  and  gave  a  number  of  instances  of 
fine  work  which  had  come  under  his  personal  observation.  Mr. 
C.  A.  Faraday  made  an  efficient  chairman. 

A.S.E.  Report. — In  the  report  to  the  members  of  the  Amal- 
gamated Society  of  Engineers  for  October  the  secretary  refers 
to  an  increased  membership  of  322,  and  a  decrease  in  the  number 
of  those  on  donation  benefit  by  114.  The  increased  price  of 
iron,  the  booking  for  ships,  and  the  recent  wage  conference 
fundings,  all  go  to  show  that  trade  has  at  last  got  a  turn 
again  for  the  better.  The  membership  of  the  society  is  now 
97,683,  and  the  number  of  unemployed  3,946.  The  detailed 
report  from  the  Glasgow  district  states  that  "  there  is  an 
almost  unprecedented  boom  in  the  shipbuilding  line  throughout 
the  district,  close  on  100,000  tons  being  placed  with  various 
builders",  the  larger  portion,  however,  going  to  the  lower  reaches 
of  the  Clyde."  The  Newcastle  district  reports  that  the  "  local 
trade  outlook  has  undergone  considerable  change  for  the 
better,  one  firm  having  paid  12J-  per  cent,  while  reporting 
prospects  for  1906  decidedly  good."  The  London  districts 
secretary  states  that  there  does  not  appear  to  be  much  prospect 
in  the  Thames  Shipbuilding  Company's  yard,  where  the  Black 
Prince  is  approaching  completion.  Many  other  firms,  however, 
appear  to  have  found  better  trade. 
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SUCTION   PRODUCER  GAS  v.  TOWN   GAS  FOR 
POWER  PURPOSES 

In  a  leading  article  published  in  a  recent  issue  on  the  cost 
of  producing  electrical  energy,  we  were  able  to  show 
that  a  gas  engine  of  moderate  size,  working  with  pro- 
ducer gas  supplied  on  the  suction  system,  compares  most 
favourably  in  the  matter  of  fuel  consumption  with  large 
and  economically-working  steam  engines  as  constructed  for 
municipal  electric  lighting  stations.  Suction  gas — to  use 
the  name  now  current  as  descriptive  of  producer  gas 
made  as  required  on  the  suction  stroke  of  the  engine  to 
be  supplied — does  a  great  deal  towards  placing  the  small 
user  of  power  on  equal  terms  with  the  large  user.  It  also 
enables  the  small  gas-engine  owner  to  make  himself  inde- 
pendent of  town  gas  supply.  In  certain  large  towns  where, 
as  the  inhabitants  know  to  their  cost,  the  gas  undertaking 
is  under  municipal  ownership  and  control,  the  question  of 
substituting  suction  gas — i.e.,  suction  producer  gas — for 
town  gas  for  power  purposes  is  now  under  the  earnest 
consideration  of  many  small  manufacturers. 

Makers  of  suction  gas  plants  freely  advertise  that  with 
such  plant  1  horse  power  per  hour  can  be  obtained  at  a 
cost  of  one-tenth  of  a  penny  or  less,  and  some  go  so  far 
as  to  guarantee  a  saving  of  80  per  cent  as  compared  with 
the  cost  of  town  gas  in  certain  places.  But  in  this,  as  in 
all  other  cases,  'the  shield  has  two  sides."  Those  power 
users  who  are  now  considering  the  subject  must  be  careful 
to  bear  in  mind  the  limitations  as  well  as  the  advantages 
of  producer  gas,  whether  of  the  pressure  or  suction  types, 
for  the  gas  is  the  same,  or  substantially  the  same,  from 
both  types  of  producers. 

The  prime  object  of  the  manager  of  a  gas  works  is,  or 
should  be,  to  produce  a  good  illuminating  gas — a  gas  that 
shall  afford  a  bright  light  on  burning  either  with '  or 
without  an  incandescent  mantle.  It  is  important  to 
remember,  in  the  first  place,  that  suction  gas  or  producer 
gas  as  usually  made  for  power  purposes  is  quite  unsuitable 
for  lighting.  It  is  unsuitable  both  for  ordinary  and  incan- 
descent burners.  It  is  true  that  with  incandescent  burners 
the  illumination  is  obtained  from  the  heated  mantle,  and 
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not  from  the  burning-  gas,  but  to  get  the  required  incan- 
descence of  the  mantle  a  higher  flame  temperature  is 
necessary  than  is  given  by  the  burning  in  atmosphere 
of  ordinary  producer  gas  as  made  for  power  purposes,  and 
though  if  is  rather  by  accident  than  design  that  illuminating 
gas  is  useful  for  heating,  and  hence  for  power  production, 
the  calorific  or  heating  value  of  illuminating  or  town  gas 
is  much  higher  than  that  of  producer  gas.  The  former 
is  entirely  a  combustible  gas,  whereas  the  latter  is  a 
mixture  of  combustible  gas — mainly  that  very  poisonous 
gas,  carbon-monoxide — with  the  non-combustible  and  inert 
gas,  nitrogen.  It  follows  that  if  a  given  power  is  obtained 
with  a  given  quantity  of  town  gas,  we  shall  require  at 
least  four  times  that  quantity  of  ordinary  producer  gas 
to  obtain  the  same  power  ;  and  if  a  given  engine  working 
at  full  power  under  town  gas  will  yield,  say,  27  horse 
power,  it  will  not  give  more  than  '21  horse  power  with 
suction  gas. 

With  due  regard,  however,  to  the  limitations  of  suction 
producer  gas,  and  to  the  additional  cleaning  of  engine  and 
attention  to  plant  that  the  use  of  it  involves,  it  is  evident 
that  town  gas  lias  here  its  most  formidable  rival,  for, 
whereas  hitherto  the  gas  engine  working  under  town,  gas 
has,  for  small  powers,  easily  beaten  the  steam  engine  in 
its  efficiency  as  a  converter  of  heat  energy  into  mechanical 
energy,  there  is  now  available  for  small  manufacturers 
using  8  to  10  horse  power  and  upwards  means  whereby 
their  engine  itself  automatically  controls  the  manufacture 
of  its  own  gas,  and  that  at  a  cost  far  below  anything  the 
illuminating  gas  undertakings  can  compete  with  under 
existing  conditions  and  processes. 

One  large  municipal  gas  authority,  notwithstanding  that 
it  has  only  quite  recently  sent  out  notices  announcing  a 
reduction  in  the  price  of  its  gas  to  Is.  lOd.  per  1,000  cubic 
feet  when  it  is  used  for  power  purposes,  appears  now  to  lie 
contemplating  a  further  reduction  to  Is.  Gd.  per  1,000 
cubic  feet.  Thanks  to  the  advent  of  the  suction  gas  plant 
such  lower  figure  will  doubtless  lie  offered  to  all  power 
consumers  alike,  great  and  small,  but  if  this  is  the  best 
the  authority  can  offer,  it  must  be  prepared  to  face  the 
loss  of  muoh  of  the  present  demand  for  its  gas  for  power 
purposes. 


EDUCATION   BY  CORRESPONDENCE. 

Although  it  may  be  said,  and  with  good  reason,  that  the  best 
progress  in  education  in  all  its  branches  is  secured  by  class  or 
private  tutor  methods,  in  which  the  teaching  is  con- 
dueled  directly  between  student  and  the  professor,  it  is 
evident  that  in  these  modern  times,  when  learning  goes 
side  by  side  with  wage  earning,  whether  in  the  office  or 
shop,  this  system  can  only  be  adopted  to  a  limited  extent. 

The.  many  technical  institutions  and  evening  classes  held 
under  the  supervision  of  the  Board  of  Education  have 
done  much  to  meet  the  demand  for  the  training  necessary 
to  keep  the  nation  at  least  on  a  level  with  its  competitors. 

As  far  as  they  go,  they  are  excellent,  but  there  is  a 
vast  body  of  candidates  who  cannot  avail  themselves  of 
the  facilities  of  this  means  of  education  for  various  reasons. 

The  demand  for  other  methods  of  gaining  knowledge 
caused  to  arise,  a  decade  or  more  ago,  a  system  of  educa- 
tion by  correspondence,  and  there  are  now  a  number  of 


colleges  or  schools  who  undertake  for  a  fee  to  satisfactorily 
teach  almost  any  subject,  particularly  technical,  through 
the  post  by  means  of  books  and  a  series  of  questions  and 
answers.  This  vague  description  hardly  does  justice  to 
the  far-reaehing  system,  for  to  be  successful  the  method 
of  tuition  has  necessarily  to  be  so  thoroughly  well  organised, 
controlled,  and  the  college  equipped,  as  to  produce  a  con- 
tinuous record  of  progress;  and  we  understand  that  with 
the  system  referred  to  in  another  part  of  The.  Prartira] 
Engineer  the  capital  expenditure  to  inaugurate  the 
institution  and  to  enable  it  to  keep  pace  with  the 
demands  upon  it  has  reached  nearly  one  million  sterling. 

When  one  considers  for  a  moment  the  time  and  money 
lost  in  going  to  and  from  centres  of  education  and  the 
limited  duration  of  a  class,  the  advantages  of  home  study, 
founded  upon  a  well-organised  system,  will  be  appreciated. 
But,  perhaps,  better  than  all  the  comparisons  that  can  be 
made  between  the  merits  of  the  several  methods,  we 
should  look  to  the  record  of  results  obtained,  and  it  is 
in  this  direction  that  we  have  received  such  a  favourable 
impression  of  education  by  correspondence. 


The  Manchester  Association  op  Engineers. — On 
Saturday,  14th  October,  the  fiftieth  session  of  the  Man- 
chester Association  of  Engineers  was  commemorated  by 
the  holding  of  a  conversazione  at  the  Manchester  Municipal 
School  of  Technology,  Sackville  Street.  The  attendance 
of  members  and  lady  friends  numbered  about  600,  and 
on  their  arrival  they  were  received  by  the  president  of 
the  association  (Mr.  Robert  Matthews)  and  Mrs.  Matthews, 
assisted  by  Mr.  Alfred  Saxon,  ex-president,  Mr.  Thomas 
Ashbury,  and  their  ladies.  In  order  that  the  guests  might, 
have  ample  opportunities  of  viewing  the  many  interesting 
rooms  and  the  various  machinery  appertaining  thereto,  the 
principal  departments  throughout  the  school  were  thrown 
open  for  their  inspection,  and  especially  those  containing 
the  machinery  and  apparatus  in  the  mechanical  and 
saintary  engineering  rooms.  In  the  department  of  physics 
and  electrical  engineering  there  was  a  series  of  interesting 
lectures  and  demonstrations  by  members  of  the  staff  of 
the  school,  and  exhibitions  were  given  in  regard  to  X-rays, 
crystal  growing,  and  other  branches  of  popular  science. 
Every  facility  for  the  instruction  and  entertainment  for 
the  visitors  was  given  by  the  Municipal  School  of 
Technology  Committee,  under  the  superintendence  of  the 
principal  (Mr.  J.  H.  Reynolds),  and  altogether  a  pleasant 
evening  was  passed  by  all  present,  and  one  which  made 
the  opening  of  the  fiftieth  session  in  every  way  a  suitable 
one  for  the  jubilee  session  of  the  association. 


A  report  was  issued  on  October  16th  by  Lieut. -Col. 
Druitt  on  the  collision  which  occurred  on  July  27th  between 
an  express  from  Liverpool  to  Southport  and  an  empty 
passenger  train  standing  in  the  siding  at  Hall  Road 
Station,  on  the  Lancashire  and  Yorkshire  Railway.  Twenty 
passengers  were  killed,  all  of  whom  were  in  the  leading 
car  ;  two  were  severely  injured,  and  45  other  passengers 
complained  of  injuries  and  mostly  were  suffering  from 
shock.  Lieut.-Col.  Druitt  arrives  at  the  conclusion  that 
the  collision  was  solely  due  to  inadvertence  in  leaving  the 
siding  points  in  the  wrong  position,  and  then  to  disregard 
of  rules  on  the  part  of  Signalman  Boote  on  duty  in  the 
Hall  Road  signal  box  at  the  time,  and  by  that  of  Motor- 
man  Rimmer,  the  driver  of  the  express  train.  Probably 
the  collision  would  not  have  been  so  severe  if  steam  loco- 
motives had  been  in  use,  as,  under  the  same  conditions, 
the  acceleration  of  the  express  would  not  have  been  so 
rapid.    That  on  the  electric  trains  is  stated  to  be  such 


October  27,  1905]  THE    PRACTICAL  ENGINEER. 


643 


that  a  speed  of  30  miles  an  hour  can  be  obtained  from 
rest  in  a  period  of  30  seconds,  but  this,  and  the  quick 
stopping  due  to  the  very  powerful  brakes  in  use,  form 
the  great  advantages  of  electric  traction  for  a  fast  and 
frequent  passenger  service  of  trains,  and  no  danger  need 
result  therefrom  if  the  ordinary  rules  for  working  trains 
are  adhered  to 


Oil-driven  Turbines. — One  of  the  most  desired  inven- 
tions in  mechanics  or  thermo-dynamics  is  the  utilisation 
of  gas  or  oil  for  the  driving  of  a  turbine.  There  have 
been  many  attempts  to  solve  the  problems,  one  of  the 
principal  of  which  is  the  compiession  to  a  suthciently  high 
pressure  of  the  air  required  for  combustion,  and,  although 
the  success  of  the  past  has  been  largely  negative,  the 
process  of  trial  and  error  makes  progress.  A  French 
engineer,  M.  A.  Barbezat,  has  constructed  an  experimental 
turbine  which  is  worth  notice,  although  it  is  on  perhaps 
too  small  a  scale  to  prove  commercial  potentialities.  His 
machine  is  a  continuous  combustion  turbine.  The  com- 
bustion chamber  is  lined  with  refractory  material.  The 
petrol  is  fed  through  a  nozzle  having  an  outer  ring,  forming' 
a  passage  surrounding  the  petrol  nozzle  for  the  supply 
of  high-pressure  air,  from  a  compressor  on  the  turbine 
shaft.  The  air  ami  petrol  are  ignited  electrically,  and 
attain  a  temperature  of  1,800  deg.  Cen.  The  gas  given 
off  by  combustion  passes  out  of  the  chamber  through 
nozzles,  impinging  against  and  driving  the  blades  of  the 
turbine.  To  keep  the  blades  cool  low-pressure  steam  is 
also  admitted  into  the  turbine  casing,  this  steam  being 
generated  in  water  jackets  around  the  gas  nozzle.  This 
turbine  is  said  to  give  a  thermal  efficiency  of  18  per  cent, 
and  that  improvements  now  being  made  will  increase  this  to 
26  per  cent.  The  question  seems  still  to  be  the  efficiency 
of  the  compressor. 


The  most  important  street  improvement  carried  out  in 
London  for  the  last  century  reached  the  completion  stage 
on  the  18th  inst.,  when  the  new  thoroughfares  between  the 
Strand  and  Holborn  were  opened  by  His  Majesty  the  King. 
The  new  streets,  known  as  Kingsway  and  Aldwich,  have 
a  total  length  of  about  three-quarters  of  a  mile,  and 
average  100  ft.  in  width.  To  facilitate  the  traffic  a  shallow 
subway  has  been  built  under  the  roadway  for  two  sets 
of  tram  rails  on  the  conduit  system.  All  water,  hydraulic, 
gas,  and  electric  mains  are  laid  on  supports  in  the  subway, 
the  main  sewers  being  underneath  the  floor.  The  total 
cost  of  the  scheme  is  estimated  at  £6,158,380,  which  is 
reduced  to  £1,762,180  after  deducting  the  estimated  re- 
coupment. The  act  of  opening  the  new  roadways  was 
performed  by  the  King  by  inserting  a  key  into  a  pedestal 
on  a  dias,  which  closed  an  electric  circuit  and  brought 
"  Sturtevant  "  automatic  solenoid  self-starting  switches 
into  circuit,  thus  starting  the  motors,  driving  two  winches 
placed  on  each  side  of  the  roadway.  The  gates  were 
attached  by  ropes  to  these  winches,  which  consisted  of 
2J  brake  horse  power  motors,  direct  coupled  to  worm  gears 
provided  with  drums  for  hauling  the  ropes.  The  apparatus 
was  furnished  by  Messrs.  Electromotors  Limited,  of  Open 
shaw,  Manchester. 


Nickel  vanadium  steel  lias  been  made  containing  0141  per 
cent  carbon,  0  512  per  cent  manganese,  ,9'36  per  cent  nickel,  and 
0'29  per  cent  vanadium,  which  showed  a  tensile  strength  of 
1012  tons  per  square  inch.  The  best  previous  record  for  nickel 
steel  was  88'8  tons.  The  tensile  strength  of  mild  steel  con- 
taining 025  per  cent  carbon  and  0'40  per  cent  manganese  was 
raised  from  30  tons  to  47  tons  per  square  inch  by  the  addition 
of  025  per  cent  vanadium.  As  a  result  of  the  tests,  Prof. 
Arnold  said  that  it  demonstrated  beyond  a  doubt  that  the 
addition  of  a  few  tenths  per  cent  of  vanadium  raises  the  elastic 
limit  of  mild  construction  steel  at  least  50  per  cent  without 
seriously  impairing  its  ductility. 


THE   DISTRIBUTION   OF   WEIGHT  IN 
LOCOMOTIVES. 

By  Jas.  Horsfall. 
(Continued  from  page  525.) 
We  have  seen  that  in  a  four-wheel  engine  there  is  only 
one  possible  distribution  of  weight  with  the  centre  of 
gravity  in  a  given  position ;  but  how  very  different  is  the 
case  where  we  have  three  axles  to  deal  with  instead  of  two.' 
By  a  suitable  adjustment  of  the  springs  and  pillars  it  is 
possible  to  take  all  the  weight  upon  the  front  and  hind 
ends,  and  thus  deprive  the  driver  of  all  its  share  of  the 
load.  In  this  ease  the  engine  would  become  practically 
a  four  wheeler,  for  the  driver  would  be  an  idle  wheel. 
If  the  centre  of  gravity  happened  to  fall  directly  upon  the 
driver,  then,  by  the  same  means,  the  engine  might  be 
converted  into  a  see-saw,  vibrating  upon  the  centre  axle. 
Between  these  two  extreme  cases  any  number  of  different 
ariansements  can  be  effected. 


TR/tl  LING.  — 


We  will  suppose  a  case,  as  shown  in  tigs.  6  and  7,  in 
which  the  load  is  42  tons,  17  of  which  are  taken  upon  the 
driver.  With  the  centre  of  gravity  6  in.  in  front  of  the 
driving  axle  the  question  is,  What  are  the  loads  thrown 
upon   the  leading  and  trailing  axles? 

Draw  the  load  line  A  D,  rig.  7,  its  length  representing 
to  scale  the  whole  weight  resting  on  the  axles,  or  42  tons. 
Take  any  convenient  point  O,  and  join  0  A  and  0  D.  On 
the  line  A  D,  fig.  7,  mark  off,  measuring  from  1),  a  distance 
DC,  to  represent  the  known  weight — 17  tons — we  have 
placed  upon  the  driver.  Join  0  C  on  fig.  6  from  any  con- 
venient point  on  the  vertical  centre  line  of  the  leading 
wheel ;  draw  a  line  A/0  parallel  with  A  O  on  fig.  7,  cutting 
the  centre  of  gravity  line.  From  the  point  where  it  cuts 
the  centre  of  gravity  line  draw  a  short  line  D/O  parallel 
with  D  O,  fig.  7.  From  the  point  of  intersection  with  the 
centre  line  of  the  driving  wheel  draw  a  line  C/O  parallel 
with  C  0  on  fig.  7,  and  cutting  the  vertical  centre  line  of 
the  trailing  wheel.  Join  the  outer  ends  of  these  three 
lines  we  have  just  drawn — where  they  cut  the  leading  and 
trailing  wheel  centre  lines — by  drawing  the  closing  line 
shown  on  fig.  6.    On  fig.  7    draw  the  line  0  B  parallel 
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with  the  closing  line  on  fig.  C.  The  distance  DC — 17 
tons — fig.  7,  represents  the  known  weight  on  the  driver, 
and  the  distance  from  C  to  A  represents  the  sum  of  the 
unknown  weights — 25  tons — resting  upon  the  leading  and 
trailing  axles.  The  point  B  divides  this  sum  into  correct 
proportional  parts.  AB  scales  13  tons,  or  the  load  upon 
the  leading  axle,  and  BC  12  tons,  the  portion  belonging 
to  the  trailer.  If  these  weights  are  right,  then  the 
algebraic  sum  of  their  moments  about  the  centre  of  gravity 
will  be  zero. 

Calling  the  driving  and  trailing  moments  plus,  and  the 
leading  moments  minus,  we  have : 

Driver  17  tons  x  0-5  ft.  =  +     8  "5  foot-tons. 

102-0 

Trailer  12  tons  x  8 -5  ft.  =  +  - — —  foot-tons. 

1 10-5 

Leader  13  tons  x  8*5  ft.  =  -  1 10-5  foot-tons.. 

When  the  weight  on  each  axle  is  given,  and  we  require 
to  know  the  position  of  the  centre  of  gravity,  we  proceed 
as  follows  :  Take  any  gauge  point,  say  1  ft.  in  front  of  the 
leading  axle.  Mutiply  this  distance  by  the  weight  on 
the  leader,  1  ft.  x  13  tons  =  13  foot-tons.  Now  multiply 
the  weight  on  the  driver  by  its  distance  from  the  gauge 
point,  17  tons  x  10  ft.  =  170  foot-tons.  Next  multiply  the 
weight  on  the  trailer  by  its  distance  from  the  gauge  point, 
12  tons  x  18  ft.  =  216  foot-tons.  Divide  the  sum  of  these 
three  moments  by  the  total  weight  in  tons, 

13  +  170  +  216  foot-tons  _  9.g  f 
42  tons 

which  is  the  distance  of  the  centre  of  gravity  from  the 
gauge  point.    Subtracting  9'5  ft.  from  the  distance  of  the 
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driving  wheel  from  the  gauge  point,  we  get  10  0  ft.  — 
9'5  ft.  =  0'5  ft.,  or  6  in.,  which  is  equal  to  the  distance  the 
centre  of  gravity  line  falls  in  front  of  the  driving  axle. 
This  agrees  with  the  figure  we  started  with,  and  the  calcu- 
lation proves  that  the  graphic  method  is  correct.  In  this 
way  we  can  find  the  common  centre  of  gravity  of  any 
number  of  weights,  arranged  at  any  distance  apart. 


We  will  now  give  the  method  of  finding  the  centre  of 
gravity  graphically,  applying  it  to  a  four-wheel  coupled 
passenger  engine,  with  a  four-wheel'  bogie  in  front.  An 
engine  of  this  type  really  stands  upon  three  independent 
bearings,  counting  the  bogie  centre  as  one,  just  as  much 
as  does  a  six-wheel  engine,  and  the  process  is  equally 
applicable  to  both  types.  In  order  to  make  the  demonstra- 
tion a  bit  more  striking,  we  will  use  the  same  weights 
and  distances  as  in  the  last  example,  and  we  ought  thus 
to  arrive  at  the  same  result — that  is  to  say,  the  centre  of 
gravity  line  should  fall  6  in.  in  front  of  the  driving  wheel 
centre. 

Draw  the  load  line  A  D,  fig.  9,  its  length  representing, 
to  scale,  the  total  weight  on  the  axles,  or  42  tons.  Take 
any  convenient  point  O,  and  join  OA  and  0  D.  At  the 
top  of  A  D,  fig.  9,  measuring  from  A,  mark  off  a  distance 
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A  B,  representing,  to  the  same  scale,  the  weight  of  13  tons 
resting  upon  the  front  bogie  centre.  Join  O  B  at  the 
bottom  end  of  A  D  ;  measuring  from  D,  mark  off  a  distance 
D  C  to  represent  the  weight — 12  tons — upon  the  trailer. 
Join  0  C.  The  remaining  distance,  BC,  will,  of  course, 
represent  the  load  of  17  tons  on  the  driver.  On  fig.  8, 
from  any  convenient  point  on  the  vertical  centre  line  of 
the  bogie,  draw  the  line  B/O  parallel  with  0  B  on  fig.  9, 
catting  the  centre  line  of  the  bogie  and  also  that  of  the 
chiving  wheel.  From  the  point  where  B/O  cuts  the  centre 
line  of  the  driver,  draw  another  line  C/O  parallel  with  O  C, 
o\>  fig.  9,  and  cutting  the  centre  line  of  the  trailer.  From 
the  original  starting  point  on  the  bogie  centre  line,  fig.  8, 
diaw  the  line  A/O  long  enough  to  the  right,  and  parallel 
with  O  A,  fig.  9.  From  the  upper  end  of  the  line  C/O, 
fig.  8,  where  it  cuts  the  vertical  centre  line  of  the  trailer, 
draw  D/O,  sloping  down  to  the  left,  parallel  with  D  O, 
fig.  9,  and  cutting  the  bottom  end  of  A/O,  fig.  8.  The 
point  of  intersection  at  the  bottom  of  the  two  last  lines 
we  have  drawn,  viz.,  O/A  and  O/D,  fig.  8,  will  be  exactly 
under  the  centre  of  gravity  of  the  engine.  A  vertical  line 
drawn  through  this  intersection  will  be  the  centre  of 
gravity  line  Ave  are  in  search  of,  and  it  will  be  found  to 
scale  6  in.  in  front  of  the  driver,  as  it  did  in  our  previous 
calculation. 

Another  type  Ave  will  now  illustrate  is  the  single-driver 
passenger  engine,  with  a  four-wheel  bogie  in  front,  and  a 
bearing  Avheel  behind,  fig.  10.    It  will  be  observed  that 
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this  case  may  also  be  treated  as  an  engine  having  three 
axles.  We  shall  continue  to  use  the  same  dimensions  as 
before,  but  shall  now  suppose  the  centre  of  gravity  to 
tajl  directly  upon  the  driving  axle.  This  arrangement 
will  exhibit  the  effect  upon  the  distribution  of  shifting  the 
centre  of  gravity  back  6  in.,  while  retaining  the  same 
load  of  17  tons,  as  before,  upon  the  driver.  "We  shall  then 
find  the  load  which  comes  upon  the  front  and  hind  ends 
under  the  new  conditions,  and  we  shall  expect  the  front 
end  load  to  be  less  and  the  hind  one  to  be  greater  in  this 
case,  while  leaving  the  total  load  of  42  tons  unaltered. 

To  be  slightly  in  front  of  the  driving  wheel  would  seem 
to  be  the  natural  position  for  the  centre  of  gravity  of  an 
engine,  for,  as  a  projectile,  the  front  end  should  be 
the  heavier,  otherwise  the  engine  would  have  a  constant 
tendency  when  in  motion  to  turn  round  endways.  Another 
advantage  would  be,  that  under  no  conceivable  adjust- 
ment of  weight  would  it  be  possible  to  have  the  front  end 
springs  entirely  relieved  from  their  load,  a  thing  which 
has  actually  been  done.  The  front,  or  most  important 
end  of  the  engine,  would  thus  be  rendered  "  fool  proof." 
The  position  of  this  important  centre  depends  upon  the 
position  and  weights  of  the  live  loads  carried  by  the 
engine — boiler  and  firebox,  cylinders,  etc.,  etc.  There 
are  many  ways  in  which  these  can  be  moved  about,  and 
their  weight  increased  or  diminished  to  suit  the  design  of 
the  engine.  But  we  shall  not  concern  ourselves  very 
much  with  this  part  of  the  subject,  but  shall  accept  the 
position  of  the  centre  of  gravity  as  being  settled  for  us  in 
each  case,  while  retaining  power  to  shift  it  about  as  may 
best  suit  our  occasion.  Incidentally,  it  would  be  interest- 
ing to  know  something  of  the  distribution  of  weight  in 
certain  motor  cars.  With  their  short  wheel  base  and  carry- 
ing plenty  of  load,  perhaps  in  the  wrong  place,  an  accident 
sooner  or  later  is  inevitable.  It  is  only  necessary  to 
attain  a  certain  speed,  when  a  slight  obstruction  will  do 
the  rest. 

In  the  case  we  are  now  about  to  consider,  fig.  10,  the  centre 
of  gravity  falling  directly  upon  the  centre  of  the  driving- 
axle,  the  weight  of  17  tons  carried  by  that  axle  has  no 
moment  whatever,  or,  as  we  might  put  it,  17  tons  x  Oft. 
=  0.  So  for  the  present  this  load  goes  out  of  our  calcu- 
lation. We  have  now  got  42  —  17  =  25  tons  remaining  as 
our  new  total  weight,  and  this  25  tons  has  got  to  be 
carried  by  the  front  bogie  and  by  the  trailing  axle.  But 
in  what  proportion  %  That  is  the  question  we  now  require 
1o  answer.  The  engine  having  become  practically  a  four 
wheeler,  it  must  be  treated  as  such  in  order  to  find  the 
distribution,  thus  fulfilling  in  one  case  at  least  what  we 
have  said  before.  There  are  two  other  cases  in  which  this 
happens,  but  these  will  be  dealt  with  in  due  course. 

Draw  the  load  line  AD,  fig.  11,  its  length  representing 
to  scale  the  new  total  weight  of  25  tons  resting  upon  the 
bogie  and  trailing  axle.  Take  any  convenient  point  0, 
and  join  OA  and  0  D.  On  fig.  10,  from  any  convenient 
point  on  the  vertical  centre  line  A  B  of  the  bogie,  draw  a 
line  A/0  parallel  with  A  0  on  fig.  11,  cutting  the  bogie 
centre  line  and  the  centre  of  gravity  line,  and  driving 
centre  line.  From  the  point  of  intersection  with  the  centre 
of  gravity  line  and  driving  centre  line  draw  another  line 
D/0  parallel  with  D  0  on  fig.  11,  cutting  the  vertical  centre 
line  of  the  trailing  wheel.  Join  the  outer  ends  of  the  two 
iines  A/0  and  D/O  by  the  closing  line  shown  on  fig.  10. 
On  fig.  11,  through  the  point  0,  draw  the  line  0  W  parallel 
with  the  closing  line,  and  cutting  the  Toad  line  AD  at  the 
point  W.  Then  the  distance  AW,  fig.  11,  represents  to 
scale  the  weight — 1T76  tons — thrown  upon  the  bogie 
centre,  and  W  D  represents  the  weight — 13' 2 4  tons — upon 
the  trailing  axle.  These  two  weights,  ll'76  +  1324  =  25 
tons,  our  new  total  weight. 

We  have  thus  found  that  moving  the  centre  of  gravity 
back  6  in.  has  taken  13  00  -  1176  =  124  tons  of!  the 
front  bogie  centre,  and  added  13  24  -  12  00  =  T24  tons 
to  the  load  upon  the  trailer.    In  other  words,  moving  the 


centre  of  gravity  backwards  ^th  part  of  the  wheel  base — 
17  ft. — has  taken  V^th  parf  of  the  total  weight — 42  tons — 
off  the  front  end,  and  placed  it  upon  the  hind  end. 

Accepting  for  the  present  these  weights  as  right,  are 
the  moments  right?  We  have  only  two  to  deal  with. 
The  front  or  minus  is  1176  tons  x  9  0  ft.  =  -  105'84 
foot-tons,  and  the  hind  or  plus  13'24  tons  x  8  ft.  =  + 
105  92  foot-tons.  The  difference  between  these  two  moments 
is  only  105  92  -  105  84  =  0  08  foot-ton,  and  8/100  or  V12 
of  a  foot-ton  is  quite  near  enough,  considering  the  large  units 
we  are  using,  viz.,  the  foot  and  the  ton,  and  the  small 
scale  of  the  drawing,  J  in  =  1  ton,  and  §  in  =  1  ft.  Had 
we  used  the  inch  and  the  cwt.  as  our  units,  as  is  customary 
in  the  calculation  of  weights,  and  employed  a  larger  scale 
of  drawing,  we  should,  doubtless,  have  got  results  abso- 
lutely correct. 

In  the  present  case,  the  engine  being  in  equilibrium 
without  the  front  and  hind  weights  and  moments,  we  may 
pile  Plynlimmon  on  Snowdon,  and  add  equilibrium  to 
equilibrium,  without  destroying  the  balance.  The  follow- 
ing '  little  arithmetical  dodge  will  enable  us  to  do  this, 
and  it  will  also  give  us  the  exact  weights  required : 


9  ft.  x  25  tons 
17  ft. 


=  13-2353  tons, 


or  the  load  at  the  hind  end, 

8  ft.  x  25  tons 

~T7fC~ 


11-7647  tons, 


or  the  load  at  the  front  end.  Their  sum  132353  +  11  7647 
==  25  tons  exactly.  Their  moments  work  out  to  13  2353 
x8=  +  105-8824  foot-tons,  and  117647  x  9  =  -105-8823 
foot-tons. 


LEAD 


TRAILING. — 


We  will  now  find  the  centre  of  gravity  of  the  engine, 
using  the  loads  we  have  just  found  for  the  front  and  hind 
ends  :  and  supposing  ourselves  ignorant  of  the  fact  that  this 
centre  falls  upon  the  driver,  we  will  demonstrate  its  posi- 
tion graphically.    (See  figs.  12  and  13.)>    This  exercise  is 
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worth  the  trouble,  for  it  serv.es  to  give  us  confidence  in 
the  process,  and  helps  us  to  grasp  the  beautiful  principle 
involved. 

Draw  the  load  line  AD.  rig.  13,  representing  to  scale 
the  total  weight  of  42  tons.  Take  any  convenient  point 
O  and  join  OA  and  0  D.  At  the  top  end  of  the  line  AD, 
tig.  13,  mark  off  AB  to  represent  the  weight — 1 17647 
tons — resting  upon  the  bogie  centre.  Join  OB.  At  the 
bottom  end  of  the  load  line  mark  off  D  C  to  represent  the 
weight — 13  2353  tons — on  the  trailer.  Join  0  C.  The 
remaining  distance,  B<3,  represents  the  load — '17  tons — 
upon  the  driver.  On  rig.  12,  from  any  convenient  point 
on  the  vertical  centre  line  of  the  bogie,  draw  a  line-B/0 
parallel  with  0  11  on  tig.  13,  cutting  the  bogie  centre  line, 
and  also  that  of  the  driver.  From  the  point  of  inter- 
sect ion  of  B/0  with  the  driving  wheel  centre  line  draw 
C/O  parallel  with  6  0  on  tig.  13,  and  cutting  the  centre 
line  of  the  trailer.  Kroni  file  original  starting  point  on 
the  bogie  centre  line,  tit;.  12,  draw  the  line  A/0  long 
enough  to  the  right,  and  parallel  with  OA,  rig.  13.  From 
the  end  of  the  line  C/O.  tig.  L2,  where  it  cuts  the  vertical 
centre  line  of  the  trailer,  draw  the  line  D/O,  sloping  down 
to  the  left,  parallel  with  DO  on  fig.  13,  and  cutting  the 
bottom  end  of  A/0,  fig.  12.  The  point  of  intersection  at 
the  bottom  ends  of  the  lines  A/0  and  D/O,  fig.  12,  falls 
exactly  under  the  centre  of  gravity  of  the  engine.  A 
vertical  line  drawn  through  this  intersection  will  be  the 
centre  of  gravity  line,  as  shown  on  fig.  12.  It  will  be 
noticed  that  this  centre  of  gravity  line  passes  exactly 
through  the  centre  of  the  driving  axle,  thus  proving  the 
correctness  of  this  method  of  construction. 

To  check  the  centre  of  gravity  by  arithmetic,  take  a 
gauge  point,  say  1ft.  in  front  of  the  bogie  centre,  and 
multiply  the  load  upon  each  bearing  centre  by  its  distance 
from  the  gauge  point,  then  divide  the  sum  of  all  these  by 
the  total  weight.    In  tins  way  we  get — ■ 

(ll-7647tons  x  1ft.)  +  (17tous  x  lOfr.)  +  (13-2353tons  x  1 8ft.) 
42  tons 

=  10  ft. 

This  is  the  distance  of  the  centre  of  gravity  line  fr   the 

gauge  point,  which  is  exactly  the  same  as  the  distance  of 
the  driving  wheel  centre  from  the  same  point. 

(To  be  continued.) 


SUCTION    GAS    v.   TOWN  GAS. 


At  a  meeting  of  the  Birmingham  Electric  Club  held  on. 
Octolier  1  4th  the  question  of  suction  gas  versus  town  gas 
for  power  purposes  was  under  discussion.  The  club 
includes  some  of  the  foremost  engineers  of  the  city  and 
Midlands,  and  topical  discussions  are  fe.it ures  of  its 
gatherings. 

Mr.  J.  G.  Moon  introduced  the  subject  by  remarking 
that,  he  thought  a  few  words  were  considered  desirable  on 
this  interesting  subject,  particularly  at  the  present  junction 
in  Birmingham,  where  unusual  excitement  existed  owing 
to  the  policy  of  the  Corporation  Gas  Department  in  main- 
taining the  high  price  of  gas  to  power  users,  and  he 
considered  that  such  a  short-sighted  policy  would  involve 
a  very  costly  loss  of  custom. 

However,  in  these  days  of  keen  competition,  when  prices 
were  so  cut  and  it  was  really  a  struggle  for  existence  on 
the  part  of  the  small  power  users,  it  behoved  them  to  take 
advantage  of  every  apparatus  that  would  reduce  the  cost 
of  production  ;  and  the  fact  that  a.  handful  of  anthracite  - 
say  •  f  lb.— an-d  about  four-fifths  of  a  pint  of  water — say 
I  lb.  -could  develop  one  brake  horse  power  for  one  hour 
by  an  apparatus  which  is  unique  for  its  simplicity  was 
a  fact  that  could  not  be  too  widely  known. 

The  furnace  of  the  plant  only  needs  a  capacity  of  180 


cubic  inches  for  each  brake  horse  power  developed,  and 
(he  operation  is  the  simple  one  of  passing  air  and  water 
vapour  up  through  the  fuel  contained  in  this  small  space 
as  the  engine  requires  it.  The  heat  of  the  outgoing  gases 
is  sufficient  to  produce  the  vapour,  so  that  the  plant  is 
absolutely  self-sufficient,  coal  and  water  alone  being 
required. 

As  to  the  cost  of  suction  gas,  as  previously  mentioned, 
a  brake  horse  power  can  be  obtained  from  Jib.  of 
anthracite,  which  yields  about  80  cubic  feet  of  gas.  This 
quantity  of  gas  compares  with  about  20  cubic  feet  of 
town  gas,  which  is  required  to  do  the  same  amount  of 

work. 

The  cost  of  this  quantity  of  anthracite  coal  is  about  one- 
fifth  to  one-sixth  the  cost  of  the  20  cubic  feet  of  town  gas, 
and  it  is  therefore  difficult  to  see  how  town  gas  can 
be  sufficiently  reduced  in  price  to  compete,  unless  the 
corporation  or  company  abandon  themselves  to  ruin. 

Suction  gas  is  excellent  for  the  operation  of  gas  engines, 
and  so  it  niight  be  thought  that  this  is  the  only  direction 
in  which  the  town  supply  is  threatened,  but  unfortunately 
for  the  corporation  there  is  still  a  further  competitor 
with  them,  Messrs.  James  Watt  and  Company, 
Soho,  Birmingham,  had  recently  commenced  the 
manufacture  of  an  apparatus  whereby  it  was  possible 
to  generate  from  cheap  bituminous  slack  what  is 
known  as  "higher-grade''  producer  gas,  which  possesses 
a  calorific  power  of  300  to  320  British  thermal  units.  This 
gas  has  about  one  half  the  calorific  value  of  town  gas,  and 
costs  about  fourpeiice  per  1,000  cubic  feet,  but ,  being  one 
half  its  power,  eightpence  per  1,000  cubic  feet  should  be 
taken  as  a  standard  of  comparison.  The  flame  tempera- 
ture of  this  "higher-grade"  gas  is  even  in  excess  of  town 
gas,  and  can  do  all  that  town  gas  can  do.  even  operating 
the  incandescent  mantle  most  effectively,  besides  doing 
the  usual  operations  required  by  manufacturers,  such  as 
brazing,   oven  heating,  etc. 

An  interesting  discussion  followed  this  brief  introduction 
of  a  very  important  subject,  in  which  Mr.  Jackell,  Mr. 
Marks,  and  Mr.  Ernest  H.  Dowson  took  part.  The  latter 
gentleman  contended  thai  the  corporation's  attempt  to 
make  large  profits  out  of  the  supply  of  gas  for  power 
purposes  was  bad  policy  and  bad  finance.  It  should  be 
sold  to  the  ratepayers  at  approximately  cost  price,  but 
even  if  this  was  done  the  town  gas  would  not  be  so  cheap 
as  suction  gas,  for  it  would  still  exceed  the  cost  of  the 
latter  by  at  least  two-thirds.  The  simplicity  of  the 
suction  gas  plant  was  one  of  its  chief  recommendations, 
for  a  producer  operating  a  30  horse  power  engine  only 
required  attention  once  in  two  or  three  hours,  and  it 
could  lie  brought  into  action  within  ten  to  fifteen  minutes 
from  lighting  up. 


The  Milan  1  nteunationai,  Exhibition,  1900. — We  have 
been  requested  by  Mr.  Arthur  Serena.,  Hon.  Executive  Com- 
missioner tor  Great  Britain  at  the  Milan  Exhibition  of  1906,  to 
state  that  11. M.  the  King  of  Italy  will  offer  prizes  to  the 
extent  of  .£1,600  to  exhibitors.  This  amount  will  be  divided  as 
follows:  (1)  A  prize  of  .£200  for  automatic  safety  couplings  for 
railway  rolling  stock;  (2)  a  prize  of  £200  for  the  be>t  method 
of  testing  high-voltage  electric  currents  without  danger  to  the 
operator;  (3)  a  prize  of  £400  for  the  best  and  most  original 
exhibit  of  machinery  or  manufacturing  process;  (4)  a  prize 
of  £200  for  the  best  established  method  of  distributing  healthy 
and  pure  milk  in  centres  of  population;  (5)  a  prize  of  £400  for 
the  best  type  of  popular  dwelling  adapted  to  the  climate  of 
northern  Italy;  (6)  a  prize  of  £200  for  motor  boats.  In  addition 
to  the  foregoing  there  will  lie  given  a  national  prize  of  £200 
to  the  public  institution  or  private  society  which  during  the 
last  ten  years  has  been  most  successful  in  the  work  of  re-claim- 
ing waste  lands  in  mountainous  districts,  and  in  the  improve- 
ments of  pasturage.  These  special  inducements  to  exhibiting 
will  doubtless  possess  attraction  for  British  manufacturers, 
inventors,  and  others,  who  should  without  loss  of  time  address 
themselves  for  further  particulars  to  the  Hon.  Executive  Com- 
missioner of  the  British  Section,  1  and  2,  Oxford  Court,  Cannon 
Street,  London,  E.C. 
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ELECTRIFICATION    OF   THE  DISTRICT 
RAILWAY. 

(Continued  from  page  552.) 

It  should  he  noted  that  the  two  motors  on  each  of  the 
motor  cars  comprised  in  one  train  are  built  into  one 
bogie  only,  viz.,  that  having  a  wheel  base  of  6  ft.  6  in., 
the  other  bogie  wheel  base  being  5  ft.  between  centres. 
The  illustration,  fig.  3,  gives  the  main  external  dimen- 
sions of  the  motor  car,  whilst  in  tigs.  ±  and  5  can  be  seen 
the  general  arrangement  of  the  motor  bogie,  positions  of 
motors,  and  brake  gear.  One  motor,  with  its  gear  and 
"ear  casing,  weighs  about  2  tons  15  cwt. 


Fig.  3.— Elevation  of  llotor  Car. 


The  motors  and  the  Sprague-Thomson-Houston  train 
ccntrolling  gear  have  been  supplied  by  the  British 
Thomson-Houston   Company  Limited,  Rugby.    This  con- 


moreover,  is  arranged  that  it  will  disconnect  current  to 
the  train  should  the  motor  man  release  his  hold,  while  at 
the  same  time  the  brakes  would  be  applied  to  all  the  cars. 
Many  of  the  connections  and  operations  are  identical  with 
the  controlling  gear  on  electric  tramcars,  but  of  more 
substantial  dimensions.  Should  a  train  become  detached 
into  two  parts,  the  severing  of  the  communications  does 
not  affect  the  control  of  the  leading  portion  under  the 
care  of  the  motor  man. 

TIio  change  from  series  to  parallel  by  the  motor  connec- 
tions is  made  without  breaking  the  circuit  or  short-circuit- 
ing, and  is  thus  performed  without  jerks,  the  acceleration 
being  evenly  maintained.  The  "  bridge  "  method,  adopted 
by  the  company  for  the  first  time  on  these  mains,  gives 
a  perfect  acceleration,  and  no  momentary  break  of  current 
in  changing  from  series  to  parallel  takes  place. 

There  are  several  other  novelties  that  have  been  intro- 
duced into  the  train-controlling  arrangements  for  the  first 
time,  but  they  are  principally  confined  to  minor  details, 
and  do  not  concern  the  general  principles  involved.  Thus 
the  overload  circuit  breakers  are  new  in  design;  those 
on  any  train  can'  be  closed  by  setting  coils  energised  in 
connection  with  the  master  controller.  They  can  be 
instantly  tripped,  and  any  one  will  automatically  open, 
should  the  current  to  the  motor  be  excessive,  whilst  the 
cutting  out  of  the  motor  does  not  affect  the  others 
remaining  in  circuit. 


^^-■■■-■---■3!: 


Figs.  4  and  5. — ELEVATION  AND  FLAN  OF  MOTOR  TRUCK. 


trolling  gear  consists  of  the  firm's  well-known  series 
parallel  controller  and  a  reversing  switch.  There  is  also 
a  master  controller,  which  operates  the  controlling  con- 
tractors and  reverses  on  the  train,  and,  being  handled 
directly  by  the  motor  man,  is  instantly  under  control  for 
reversing  at  full  power  in  case  of  emergency.    The  handle, 


It  should  be  noted  that  although  each  motor  car  is  fitted 
with  collecting  shoes  and  negative  shoes,  so  that  each 
motor,  as  it  were,  collects  its  own  current,  they  are  all 
designed  of  sufficient  capacity  to  take  the  whole  current 
required  for  the  train,  so  that  no  trouble  should  arise 
when  passing  the  gaps  at  junctions  and  cross-overs. 
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Having  given  a  general  idea  of  the  rolling-stock  equip- 
ment, we  pass  on  to  the  power  station. 

The  building  adjoins  the  London  County  Council  Pumping 
Station  on  the  bank  of  Chelsea  Creek,  close  to  its  junction 
with  the  river  Thames,  the  coal-barge  basin  or  dock  being 
itself  at  the  immediate  junction.  We  are  indebted  to 
Mr.  J.  R.  Chapman,  general  manager  to  the  Underground 
Electric  Railways  Company,  for  the  general  external  view 
of  the  station,  which  we  give  herewith  in  fig.  6.  The 
plan  arrangement  can,  however,  better  be  seen  by  reference 
to  fig.  7.  The  area  occupied  is  3'67  acres,  the 
frontage  to  the  creek  being  1,100  ft.  and  to  Lot's  Road 
821  ft.  The  main  building  consists  of  the  engine-room 
and  the  boiler-house,  separated  by  a  wall  lengthwise,  the 
over-all  dimensions  being  453  ft.  6  in.  long  by  175  ft.  broad 
and  140  ft.  high,  the  whole  being  constructed  with  a  steel 


at  high  water  of  neap  tides,  29 ^  ft. ;  depth  of  water  over 
keel  blocks,  6  in.  more  than  over  sill. 

In  August,  1895,  the  King,  then  Prince  of  Wales,  opened, 
on  the  same  estate,  what  was  at  the  time  the  largest  single 
graving  dock.  Named  by  His  Majesty  the  Prince  of 
Wales  Dock,  this  repairing  basin  is  750  ft.  long,  87  J  ft. 
wide  at  the  floor,  and  112  ft.  wide  at  the  cope  level.  It 
has  proved  to  be  of  great  service,  not  only  to  the  many 
large  ocean-going  steamers  regularly  trading  to  and  from 
Southampton,  but  also  to  vessels  coming  from  other  ports 
which  do  not  possess  the  same  admirable  graving  dock 
facilities.  One  of  the  most  notable  illustrations  of  the 
advantage  that  Southampton  enjoys  in  this  respect  was 
afforded  quite  recently,  when  the  Hamburg-American 
Company's  steamship  Amerika,  without  the  slightest 
difficulty,    entered   the   Prince  of   Wales   Dock.  The 
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Fig.  7.— PLAN   OF   SITE,    LOT'S    ROAD    GENERATING  STATION. 


framework  sighing  6,000  tons,  the  filling-in  being  brick- 
work and  terra  cotta.  There  are  four  enormous  chimneys, 
each  275  ft.  high  from  the  basement  level  and  19  ft. 
internal  diameter,  for  carrying  off  the  fumes  from  80 
Babcock  and  Wilcox  water-tube  boilers,  having  steam- 
raising  capacity  of  17,000  lb.  to  18,000  lb.  per  hour.  The 
foundations  to  the  chimneys  each  extend  34  ft.  below  the 
floor,  are  42  ft.  square,  and  contain  some  2,000  cubic  yards 
of  concrete,  being  built  by  the  Custodis  Chimney-construc- 
tion Company. 

The  plant  fixed  and  under  construction  consists  of  eight 
turbo-  generators  each  of  5,500  kw.,  giving  a  three-phase 
current  at  a  pressure  of  11,000  volts  and  a.  periodicity  of 
33 £  per  second.  The  steam  for  the  turbines  is  generated 
by  64  Babcock  and  Wilcox  boilers  fitted  with  mechanical 
stokers  and  superheaters.  The  station  has  space  accommo- 
dat  ion  for  80  boilers,  as  mentioned  above,  and  two  more 
turbo-generators,  bringing  up  the  aggregate  to  nearly 
80,000  horse  power. 

(To  be  continued.) 


NEW   GRAVING    DOCK   AT  SOUTHAMPTON. 

The  accompanying  is  an  illustration  of  the  magnificent 
graving  dock  just  completed  at  Southampton  by  the 
London  and  South-Western  Railway  Company.  This 
dock,  one  of  the  largest  in  the  world,  is  amply  capacious 
for  the  biggest  vessels  afloat  or  building.  Its  principal 
dimensions  are :  Length,  from  point  of  sill  to  dock  head, 
875£  ft.  ;  length  occupied  by  keel  blocks,  839  ft.  ;  width 
of  entrance,  90  ft.  ;  width  of  dock  at  floor  level,  90  ft. ; 
width  of  dock  at  cope  level,  125  ft. ;  depth  of  dock  from 
cope  to  floor,  43  ft. ;  depth  of  water  over  sill  at  high 
water  of  spring  tides,  33  ft.  ;   depth  of  water  over  sill 


Amerika  is  one  of  the  largest  passenger  ships  afloat,  her 
length  being  690  ft.,  beam  74  ft.  6  in.,  and  gross  tonnage 
22,250.  Ten  years  ago  it  was  thought  by  shipbuilders 
and  others  that  this  dock  would,  for  a  considerable  time 
at  least,  be  sufficiently  ample  in  its  dimensions  to  accommo- 
date the  biggest  vessels  of  the  mercantile  marine ;  but  soon 
after  its  completion  passenger-carrying  tonnage  showed  a 
further  remarkable  development,  especially  in  the  case  of 
new  steamships  intended  for  the  Atlantic  trade. 

Determined  that  Southampton  should  make  due  pro- 
vision for  this  increase  in  dimensions,  the  directors  of  the 
London  and  South-Western  Railway  Company  instructed 
Mr.  W.  R.  Galbraith,  their  consulting  engineer,  to  prepare 
designs  for  a  dry  dock  on  a  still  more  extensive  scale,  and 
early  in  1900  the  contract  was  let  to  Messrs.  John  Aird 
and  Company.  Four  years  ago  the  site  of  the  new  dock 
formed  part  of  the  "  Mudlands,"  a  watery  waste  covering 
nearly  100  acres  of  land,  which  had  never  before  been 
utilised.  Since  the  company  came  into  possession  of  the 
property  in  1892  this  area  has,  however,  been  entirely 
reclaimed  and  added  to  the  dock  estate,  which  is  now 
admirably  fitted  for  tEe  reception  of  every  class  of  mer- 
chant shipping.  The  new  dock  is  approached  directly 
from  the  estuary  of  the  river  Test,  which  has  been  deepened 
by  dredging  to  30  ft.  below  L.W.O.S.T.  It  therefore 
possesses  an  immense  advantage  over  many  existing  dry 
docks,  which  can  only  be  entered  from  a  closed  wet  dock 
through  lock  gates. 

The  excavation  involved  by  the  work  reached  a  total 
of  266,200  cubic  yards.  Portland  cement  concrete  has 
been  used  almost  exclusively  in  construction,  floor,  altars, 
and  walls  alike  being  faced  with  this  material,  of  which 
no  less  than  133,000  cubic  yards  have  been  required.  The 
cement  was  supplied  from  works  in  the  Thames  and 
Medway  district,  and  an  excellent  gravel  was  dredged  from 
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Southampton  Water,  near  Marehwood.  At  the  base,  22 1  ft, 
thick,  the  walls  gradually  diminish  to  3  ft.  at  the  coping. 
On  its  upper  surface  the  floor  is  level ;  but,  the  better  to 
resist  the  external  pressure  of  water  which  cannot  he 
excluded  from  the  strata,  the  underside  is  inverted  and 
laid  fully  16  ft.  thick  in  the  centre.  The  seven  altars — 
all  placed  on  the  upper  part  of  the  walls — are  2 -iff.  wide, 
and  only  2§  ft.  high,  being  thus  safe  and  convenient  for 
workmen  engaged  in  shoring  vessels.  Access  to  the  floor 
is  given  by  eight  flights  of  steps,  and  four  timber  slides 
are  provided.  The  keel  blocks,  of  English  oak,  with  elm 
caps,  are  built  to  the  pattern  which  has  already  given 
much  satisfaction  in  Southampton,  both  to  the  dock 
authorities  and  to  shipowners. 

In  most  places  the  sediment  accumulating  from  work 
in  a  dry  dock  has  to  lie  removed  by  men  using  brushes  ; 
but  at  Southampton  this  labour  will  be  much  more 
expeditiously  effected  by  means  of  hose  attached  to  high- 
pressure  hydrants  fixed  at  intervals  along  the  sides.  Con- 


replace  a  structure  which  is  now  inadequate  for  the  general 
electrical  requirements  of  the  docks.  A  plant  for  con- 
densing and  utilising  the  exhaust  steam  has  been  laid  down, 
and  the  waste  gases  from  the  boiler  furnaces  pass  through 
special  flues  to  a  chimney  shaft  rising  100  ft.  above  ground 
level.  Mr.  D.  Drummond,  the  company's  chief  mechanical 
engineer,  has  designed  the  whole  of  this  new  machinery. 

The  dock  is  fitted  with  every  modern  appliance  for 
convenient  working,  including  an  electric  crane  constructed 
by  Messrs.  Stothert  and  Pitt,  of  Bath,  to  lift  no  less  than 
50  tons  at  a  radius  of  87  ft.  Weighing  300  tons,  ard 
travelling  upon  20  wheels  along  the  east  wall  of  the  dock, 
this  crane — the  largest  in  the  world — will  be  especially 
useful  for  the  handling  of  heavy  material  required  in 
merchant  steamers,  as  also  for  the  removal  of  guns  in  the 
event,  of  the  dock  being  used  by  any  of  His  Majesty's  ships. 

In  building  the  clock — the  sixth  provided  at  South- 
ampton— the  South-Western  Company  decided  that  the 
western  wing  wall,  facing  the  river  Test,  should  be  pro? 


NEW    GRAVING    DOCK    AT  SOUTHAMPTON. 
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structed  by  Messrs.  Head,  Wrightson,  and  Company,  of 
Teesdale,  the  enormous  entrance  gates  are  composed 
exclusively  of  steel,  with  greenheart  timber-meeting  faces, 
each  leaf  containing  about  250  tons  of  metal.  They  are 
opened  and  closed  hy  direct-acting  hydraulic  rams — a  some- 
what novel  principle — made  by  Messrs.  Armstrong,  Whit- 
worth,  and  Company  Limited,  of  Newcastle-on-Tyne.  The 
hollow  quoins  and  sill  quoins  are  of  granite,  obtained  from 
the  Shap  Quarries  in  Westmoreland,  and  the  engineers 
have  succeeded  in  making  the  gates  absolutely  water-tight. 

When  in  use  the  dock  will  contain  85,000  tons  of  water, 
which,  by  means  of  two  48  in.  centrifugal  pumps  manu- 
factured by  Messrs.  Gwynne,  of  Hammersmith,  can 
be  emptied  in  two  and  a  half  hours.  The  pumps  are 
driven  by  direct-acting  vertical  engines,  to  which  steam 
is  supplied  from  a  battery  of  seven  boilers  of  the  loco- 
motive type.  A  12  in.  centrifugal  pump  is  also  installed 
to  deal  with  any  water  that  may  perchance  leak  in  when 
the  dock  is  empty.  The  same  boilers  wdl  also  serve  to 
drive  the  six  sets  of  dynamos  installed  in  a  new  electric 
power  station,  built  on  the  westerly  side  of  the  dock,  to 


longed  in  a  north-westerly  direction,  so  as  to  form  a  new 
quay  for  vessels  of  lighter  draught  than  those  regularly 
seen  at.  the  Prince  of  Wales,  South,  and  Test  Quays,  where, 
at  low  water  of  spring  tides,  there  is  a  minimum  depth 
ranging  from  28  ft.  to  32  ft,  A  berth  480  ft.  Jong  will 
thus  be  added  to  the  quay  space  available,  and  the  water 
alongside  will  be  dredged  to  give  a  flotation  depth  of 
18  ft.,  which  is  sufficient  for  many  of  the  vessels  trading 
to  the  port. 

Mr.  F.  E.  Wentworth-Sheilds  has  acted  as  resident 
engineer  throughout,  and,  notwithstanding  the  great 
difficulties  incidental  to  the  peculiar  character  of  the  land 
upon  which  the  dock  is  constructed,  the  work  has  been 
carried  out  most  successfully.  The  contractors  have  been 
represented  at  Southampton  by  Mr.  J.  W.  Landrey.  and 
Mr.  Galbraith,  as  chief  engineer,  has-  superintended  the 
operations.  Should  extension  ever  be  deemed  necessary, 
the  length  of  the  dock  can  be  increased  to  more  than 
1,000  ft, 

The  opening  ceremony  was  performed  on  Saturday, 
October  21st,  by  the  Marquess  of  Winchester. 
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THE  BRITISH  OFF.CIAL  SEARCH. 

It  was  a  very  old-standing  grievance  against  the  Patent 
Office  that  a  patent  would  be  granted  for  anything,  however 
old,  so  long  as  the  applicant  clearly  described  it  in  his 
specification,  and  that  an  innocent  applicant  who  filed 
his  case,  believing  his  invention  to  be  novel,  was  not 
warned  in  any  way  by  the  office,  although  the  same  idea 
may  have  been  previously  patented  time  after  time.  The 
applicant  thus  paid  the  fees  demanded  by  the  Government, 
and  practically  received  what  was  in  many  cases  an 
obviously  invalid  patent.  Since  the  beginning  of  the 
present  year,  as  is  now  generally  known,  the  Patent  Office 
Examiner,  on  receipt  of  an  application  accompanied  by 
a  complete  specification,  makes  a  search  back  through 
fifty  years  of  the  patent  records  to  ascertain  whether  the 
invention  as  a  whole  or  in  part  has  been  patented  before. 
If  so,  the  applicant  is  supplied  with  particulars  of  the 
prior  patents,  and  is  asked  to  amend  his  specification  by 
disclaiming  the  parts  previously  patented  or  by  reference 
to  the  prior  patents.  It  must  not  be  concluded,  however, 
that  a  patent  is  granted  under  the  new  conditions  with 
any  guarantee  of  validity.  It  is  open  to  attack  on  the 
same  grounds  as  a  patent  granted  under  the  old  conditions, 
and  the  only  advantage  derived  by  the  inventor  from  the 
official  search  is  that  the  specification  can  be  revised  in  view 
of  prior  patents,  and  that  the  patentee  is  warned  at  once 
of  any  relevant  patents  that  may  be  in  front  of  him,  so 
that  he  can  decide  to  some .  extent  whether  his  path  is 
clear  or  obstructed  ;  that  is,  whether  he  is  free  to  work 
his  invention  without  infringing  existing  patents. 

The  applicant  is  not  warned  in  any  way  of  any  anticipa- 
tions of  his  invention  that  may  have  occurred  in  other 
publications,  such  as  in  trade  journals  or  the  daily  press, 
or  of  prior  use  by  others,  as  the  search  of  the  examiner 
is  confined  to  the  British  patent  records  only.  As  most 
of  the  principal  countries  now  print  their  patent  specifica- 
tions, and  copies  of  these  prints  are  regularly  sent  to 
the  Patent  Office  Library  and  other  libraries  in  this 
country,  it  is  obvious  that  another  field  of  research  is  left, 
untouched,  and  that  no  reliance  can  be  placed  upon  the 
official  search  as  a  disclosure  of  the  prior  state  of  the 
art  to  which  an  invention  relates,  as  there  still  remains 
the  great  chance  that  among  these  foreign  specifications 
there  may  be  one  or  more  anticipating  an  invention  which 
may  quite  possibly  be  passed  by  an  examiner  who  has 
entirely  failed  to  find  anything  like  it  in  the  British 
records  for  the  previous  fifty  years.  Whilst  from  recent 
practice  we  hear  that  the  official  search  of  this  country 
is  thoroughly  carried  out  as  regards  the  limited  field,  yet 
it  does  not  appear  to  compare  very  favourably  as  regards 
scope  with  the  official  searches  of  America  and  Germany, 
which  cover  the  specifications  of  most  countries. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED    BY    MESSRS.    MARKS   AND  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  daring  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is, 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices  —viz.,  lb\ 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham ;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

20970    \V.  E.  MARTIN.    Potato  digger. 

21122    G.  NICOLL.    Sowing  wheat  and  bailey. 


Arms  and  Ammunition. 

20725    W.  V.  JONES  and  D.  HILDERINI.    Miniature  shoot- 
ing ranges.* 

20774    A.  T.  DAWSON  and  CI.  T.  BUCKHAM.    Fuses  for 

explosive  projectiles. 
20782    O.  IMRAY  (Colts  Patent  Firearms  Manufacturing  Co., 

U.S.A.).    Automatic  firearms.* 
20889    L.  NEWITT.    Firing  mechanism  for  ordnance. 
21036    E.  J.  BLOOD.  Cannons.* 


Bottles,  Glass,  &c. 

20825  W.  B.  C.  DOBSON  and  G.  L.  SYMTH.  Bottle  stoppers. 

20862  V.  E.  J.  DURA  FORT.    Closing  device  for  capsules.* 

20980  B.  KOHLIIAUS.    Suction  device  for  feeding  bottles.* 

20981  B.  KOHLIIAUS.    Feeding  bottles.* 
20985  H.  E.  COOPER.    Stoppers  for  bottles. 
21177  D.  PRATT.    Fixing  on  glass. 

21194  J.  S.  DARLINGTON  and  J.  MURPHY.    Bottle  corking 

and  labelling  machines. 

21233  A.   J.   CRUICKSHANK.    Bottle  stoppers. 


Building  and  Construction. 

20836    J.  MIDGELEY.    Portable  buildings. 
20868    L.  P.  FORD.    Artificial  stone. 

20953    J.  SMART,  jun.    Preparing  and  mixing  tar  and  stones. 

20992    W.  EDWARDS  and  T.  LARSEN.    Window  sashes. 

21010  R,  C.  HARRISON  (O.  W.  Alston,  U.S.A.).  Stone- 
sawing  machines.* 

21019  H.  COULTHURST,  J.  COULTHURST,  and  A.  COULT- 
HURST.    Manufacture  of  earthenware  pipes. 

21073    J.  LORENZ.  Ventilators* 

21080    F.  DOPPER.    Support  for  glass  roofs.* 

21094    F.  A.  DIXON.    Eaves'  gutter  faseias* 

21118    R.  THOMSON.    Building  houses. 

21141  J.   WICKRE.    Budding  blocks* 

21142  R.  O    SCHUL.  Windows* 
21182    P.  LOSCHER.    Trellis  work.* 

21234    E.  HORNER  and  H.  HAIGH.    Chimney  pot. 
21252    W.  A.  WEBBER  and  J.  W.  WEDDERBURN.  Safety 
sling. 


Chemistry  and  Photography. 

20745  C.  LASSE.  Roller  blind  shutter  with  variable  exposure 
slit,  one  portion  of  the  blind  being  mounted  on  the 
supporting  tapes  of  the  other.* 

20780  C.  D.  ABEL  (Akt.-Ges.  fur  Anilin  Fabrikation,  Ger- 
many). Manufacture  of  amido  sulphonic  acids  of 
phenyl-1  :  2-napthth  imidazole  and  intermediate 
products. 

20787  H.  C.  HITCHMOUGH  and  H.  C.  MOORE.  Photo- 
graphic apparatus. 

20800  THE  THORNTON  PICKARD  MANUFACTURING 
CO.  LTD.,  G.  A.  PICKARD  and  F.  SLINGER. 
Shutters  for  photographic  cameras.* 

20835  T.  S.  MELDRUM.  Focal  plane  shutters  for  photo- 
graphic shutters. 

20837    J.  GROSSMAN.    Manufacturing  sulphate  of  ammonia. 

20876  R.  HUNT.  Treatment  of  fusel  oil  or  malt  to  mature 
the  same. 

20898    C.  N.  RUBER.    Electrolytic  apparatus  * 


20931    W.  BUTLER.    Tripods  for  cameras. 

20941    A.  E.  W.  CONSTANS.    Machines  for  lixiviation.* 

21164    S.  D.  CHALMERS.  Lens. 

21174  W.  J.  J.  HENDRIKIZOON.    Manufacture  of  oxyheno- 

globin.* 

21175  C.  D.  ABEL  (Aktien  Gesellschaft  fur  Anilin  Fabrikation, 

Germany).  Manufacture  of  amidooxy  sulphuric  acids. 

21205  C.  S.  JONES.  Adapting  stereoscopic  lantern  trans- 
parencies for  use  as  post  cards. 

21226    F.  PERKIN.    Plate  release  for  hand  cameras. 

21280    G.  B.  ELLIS  (E.  Merck,  Germany).    New  littrium  salt. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 
20717    T.  ATKINSON.    Cycle  pedals. 

20734    O.    PIHLFELDT.    Operating    change-speed   gears  of 
cycles. 

20843    D.  W.  SUCKLING.    Cycle  attachments. 
20919    W.  MUSTON.    Ball  bearings. 
20940    S.  WARREN.    Pump  for  tyres. 
21018    H.   WEBB.    Cycle  brake  connections. 
21023    F.  J.  MILLER.    Motor  horns. 

21098    E.   C.  LAURENS.    Propelling  bicycles  by  means  ol 

ratchet  levers. 
21130    F.  J.  MILLER.    Motor  car  lamps. 
21132    W.   R.   HERWIN,   H.   CANNY,  and   J.  WILKIN'S. 

Anti-vibration  braking  device  for  cycles.* 
21137    W.   C.    LLOYD.    Detaching  brake   forks  from  brake 

clips. 

21189    W.  A.  MABEY.       Device  for   pressing  the  bulb  of 
hooters. 

21207    H.  A.  PRATT.    Illuminated  bicycle. 

21215  R.  W.  SMITH.    Speed  gear  for  cycles. 

21216  R.  W.  SMITH.    Speed-gear  hub  and  back-pedalling 

brake. 

21272    A.  J.  BOULT  (A.  Dupont,  France).    Horns  for  motor 
curs  ctc*^ 

21292  11.    H?  COLLIER.  Cycles. 

21293  F.  O.  CROSBY.    Lamp  brackets  for  cycles. 


Electrical. 

20728    J.  R.  BROWN.    Erection  of  telegraph  poles.* 

20737  H.  MARKUS  and  THE  BARNWELL  MACHINE  CO. 
LTD.    Insulating  cables  for  electric  cables. 

20749  SIEMENS-SCHUCKERTWERKE  (G.  m.  b.  H.).  Over- 
head current  collectors  for  electric  tramways. 

20770  H.  S.  HATFIELD  and  THE  REASON  MANU- 
FACTURING CO.  LTD.  Cathodes. 

20772  AKT.-GES.  BROWN  BOVERI  and  CIE.  Alternating- 
current  collector  motors.* 

2O805  A.  and  E.  ENTWISTLE.  Trolley  poles  of  electric 
tramcars. 

20819    G.  H.  H.  HARDY.       Application  of  rotary  electric 

motors  to  work  to-and-fro  movements. 
20841    J.  C.   SELLARS.    Manufacturing  conduits  applicable 

to  conducting  air,  etc. 
20933    G.  A.  NUSSBAUM.  Microphones. 
20960    H.  QUERTIER.    Non-reversing  two-way  trolley  pole. 
20990    THE    BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(The  General  Electric  Co.,  U.S.A.).    Dynamo  electric 

machines. 

21034  E.  ARNOLD  and  J.  LATOUR,  Alternating-current 
motor.* 

21038    H.  McNULTA.    Electrical  transmission  of  power.* 
21064    THE   BRITISH    THOMSON-HOUSTON    CO.  LTD. 

(H.  S.  Meyer  and  P.  A.  Mossay).  Alternating-current 

electric  motors. 

21068  SIEMENS  BROS.  &  CO.  LTD.,  and  F.  LYDALL. 
Controlling  electrically-propelled  trains.* 
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YOHM.  LAHMEYER  &  CO.  Polyphase  alternate 
current  electric  commutator  machines.* 

21071  R.  H.  W.  KNIGHT.  Conduits. 

21162    R.  B.  BUNILLER.    Telephone  receivers.* 

21198    J.  H.  ST.  HILL  MAWDSLEY  and  J.  W.  BURLEIGH. 

Pole  pieces  of  dynamo  electric  machines. 
21202    VERITY'S  LTD.,  and  F.  W.  THORPE.    Electric  light 

fittings.*  . 

21223  E.  C.  WHELAN  and  A.  G.  BROWN.    Electric  stop 

motions. 

21224  THE   SIMPLEX    STEEL  CONDUIT  CO.    LTD.,  F. 

HUGGINS  and  L.  M.  WATERHOUSE.  Conduits. 
21228    S.  A.  HORSTMANN.    High-tension  distributor. 
21243    C.  YVARTER.    Insulation  composition. 
21248    J.   A.  E.  PELLORCE.    Electric  machine  for  use  in 

automobiles. 
21258    J.  O.  RICHARDSON.  Dynamometers. 

21260  F.  W.  SNOW.    Switch  stands.* 

21261  J.  RUDDICK  aud  H.  E.  FRY.    Arc  lamp  suspender. 
21264    A.  E.  DAKHYL,  A.  GALANTI,  and  H.  N.  DAKHYL. 

Secondary  batteries. 
21268    M.  DE  SAINT  ROMAIN.    Magneto  electric  apparatus.* 
21279    A.  J.  FIPPARD.  Batteries. 

21289  J.  M.  MOFFAT,  R.  J.  BOTT,  J.  W.  MANLEY,  and 
THE  SAFETY  APPLIANCES  CO.  LTD.  Obviating 
leakage  from  conductors. 

21294  D.  MAOGREGOR,  sen.  Machines  for  making  clips  for 
armature  winding. 


Engineering  and  Mechanical. 

20718    P.  G.  TACCHI.  Spanners. 

20726    F.  W.  BROWN.    Compound  gear. 

20739  D.  McGREGOli.    Machine   for  holding  and  shaping 

butter. 

20740  W.  WEIR.    Lift  valves. 

20747    C.  RUSSO  and  G.  F.  GRIFFIN.    Rotary  engines. 
20752    P.  OSTERTAG.    Drying  furnaces  for  coals.* 

20758  THE   INCANDESCENT    HEAT  CO.  LTD.,    and  A. 

SMALLWOOD.  Furnace  for  annealing  armour 
plates. 

20759  A.  SMALLWOOD.    Furnaces  for  use  in  glazing  bricks. 

20760  A.  SMALWOOD.    Furnaces  for  heating  armour  plates. 

20784  J.  D.  ANDREW.    Rotary  engines  for  pneumatic  tools. 

20785  W.  H.  HARDY.    Universal  joint  couplings. 
20815    G.    W.    BRYANT.    Rotary  pumps. 

20817    M.  BUCKLEY'.    Faucet  ping  extractors. 
20821    J.   BOVAY.    Silencers  for  petrol  motors. 
20833    E.  EINERT.    Steam  pump.* 

20817  A.  L.  PENNIKET,  S.  C.  LEE,  and  \V.  G.  LEE.  Sell- 
acting-  auxiliary  steam  valve. 

20863    H.  SALTES  and  "P.  COWLES.    Shaft  tugs.* 

20870  C.  KIESSELBACBL  Automatic  valves  for  pumps  and 
blast  apparatus.* 

20878    H.  P.  C.  HANSEN.    Air  pumps  for  withdrawing  dust.* 

20880    A.  LOUIS.  Carburetters.* 

20883  S.  C.  DAVIDSON.  Tubulin-  apparatus  for  cooling  or 
heating  fluids. 

20886    A.  BRIGNALL.    Combination  tool.* 

20888  A.  A.  GODFREY  and  THE  LINOLEUM  MANU- 
FACTURING CO.  LTD.    Manufacture  of  linoleum. 

20891    F.  ROWLEY.    Hose  pipes. 

20901    W.  A.  ASHWORTH.    Lubricating  apparatus. 

20909    I).  MARSHALL.    Locking  nuts." 

20922  BELLISS  and  MORCOM  and  I*.  JAMES.  Oscillating 
pump. 

20924   J.  O.  JACKSON.    Manufacture  of  chain. 
20934    G.    SPARKS   and  F.  S.    E.  BOOTHBY.  Hydraulic 
clutches. 

20950  OTIS    ELEVATOR  CO.    LTD.   (Of is    Elevator  Co., 

U.S.A.).    Controlling  devices  for  electric  motors.* 

20951  OTIS    ELEVATOR   CO.    LTD.   (Otis    Elevator  Co.. 

U.S.A.).    Controlling  devices  for  electric  motors.* 

20954  A.  KURT.    Axle  gauges* 

20955  J.  F.  F.  W.  POLACK.    Container  pumps* 
20959    E.  L.  BAZIN.    Stop  valves.* 

20367  G.  C.  MARKS  (W.  Leyland  and  J.  W.  Leyland,  U.S.A.). 
Lubricators.* 

20972  E.  K.  MILLS  (Maschiuen  and  Dampkesselfabrik  Guil- 
leaume  Werke,  Germany).  Smoke-consuming 
arjparatus. 

20907    H.  WHITEHOUSE.    Making  wrought-inm  fittings. 

20999    G.  P.  BRAGG  SMITH.    Liquid  gauges. 

21020    C.  BECKER.    Fluid-pressure  engines 

21035    TT.  B.  WATSON  and  T.  C.  BILLETOP.    Separating  oil 

or  grease  from  water  and  steam.* 
21040    E.  E.  DAVIS.    Expansion  boring  tools.* 
21014   P.  G.  HARDEN  and  II.  E.  SPALL.  Variable-speed 

fear. 


21056  H.  F.  SNYDER  and  J.  T.  HUME.  Power-trans- 

mitting mechanism.* 

21057  R.     BUTTNER.       Flexible     pressure  transmitting 

apparatus.* 
21063    W.  "GEIPEL.    Steam  traps.* 
21097    R.  J.  S.  GRAY',  juu.    Grain  separators. 

21101  J.  ASPINALL.    Haulage  grip. 

21102  J.  ASPINALL.    Haulage  grip. 

21104  P.  J.  COLLINS.    Haulage  grips. 

21105  J.  DEWAR.    Variable-speed  gearing. 
21111    W.  E.  HIPKINS.    Poise  weight. 
21127    H.  K.  THOMPSON.  Wrenches. 

21139    F.  BEITS  and  G.  JOHNSON.    Sheet  valve  box. 

2114.5    S.   AMMON.    Conveying   electric  currents. 

21149    T.   COPPIN.    Regenerating  the  exhaust  motive  fluid 

of  motive-fluid  engines. 
21151    A.  V.  1ERRY.    Spiral  wire  springs. 
21176    S.    A.    HARDCASTLE.       Superheating    for  torpedo 

engines. 

21190    AKTIEBOLAGET    SEPARATOR   and  E.   A.  FORS- 

BERG.    Centrifugal  separators.* 
21193    J.  EVANS.  Winches. 
21211    J.  W.  GORDON.    Driving  of  fans. 
21213    F.  C.  LYNDE.  Carburetters. 

21220    R.  FRANCE  and  G.  H.  FRANCE.    Fallers  and  tappets 

for  belting  machines. 
21238    W.  L.BRADFORD.   Driving  gear  for  ironing  machines. 
21242    F.  II.  DE  VEULLE.    Liqukl  level  indicators. 

21245  L.  M.  DICKINSON.    Variable-speed  gear. 

21246  G.  SCOT!  SNELL.    Steam  injectors. 
21253    .1.  BECKER.    Hydraulic  machine  tools. 

21250    ('.  TOWLSON  and  II.  R.  MOULTON.    Rotary  pump. 
21257    H.  W.  WALKER.    Change-speed  gear  for  motor  cars. 
21266    C.  B.  WATTLES.    Flour-dressing  machines. 
21207    SOCIETE  A  VILE  A  ETUDES  DE  LTN  DEC  HIR  ABLE 

GRIMSON.    Manufacture  of  material   for  driving 

belts.* 

21269    E.  HESKETH.    Glands  for  packing. 

21281    H.  HALL.    Transmission  of  expansive  fluid  energy.* 

2128.5    G.  E    J.  ALPPANTERY.       Facilitating   removal  of 

valves  from  valve  boxes.* 
21291    L.  J.  B.   BOUCHER.    Locking  nuts* 
21297    W.  H.  GLE Y  and  A.    R.  BARNES.  Variable-speed 

gearing.* 


Engines,  Internal  Combustion. 

{See  also  Vehicles  for  Motor  Cars.) 

20877    G.  T.  MONEY'.    Self  starter  for  gas  engines. 
23958    L.  ILLMER,  jun.,  and  E.  J.  KUNZE.  Internal-com- 
bustion engines. 

2DS63    L.  ILLMER,  jun.,   and  E.  J.  KUNZE.    Gas  engine 
plants.* 

20964    L.  ILLMER  and  E.  J.  KUNZE.  Internal-combustion 
engines.* 

2110O    S.  GLOVER  and  R.  B.  GLOVER.    Gas  engines. 

21125    C.  A.  POOLE Y.    Valve  gear  for  explosion  engines. 

21133    E.  H.  OWEN.    Internal-combustion  motors. 

21143    F.  EDWARDS.    Explosion  engines. 

21167    D.  Sl'ARTACO.    Internal-combustion  engines.* 

21173    A.    II.    NICHOLSON.    Internal-combustion  engines.* 


Engines,  Steam. 

20786    J.  STOREY'.    Distributing  valves  for  steam  engines. 
20830    R.  RAPPAPORT.  Turbines.* 
20367    G.BAMBERG.    Reversiug  and  expansion  turbine. 
20871    O.    KIESSELBACH.       Controlling    compound  steam 
engines.* 

21259  W.  CHILTON  and  THE  BRUSH  ELECTRICAL 
ENGINEERING  CO.  LTD.  Throttle  valves  for 
steam  engines. 

21263    H.  LENTZ.  "Steam  and  gas  turbines.  * 


Food  Products. 

2119.5  II.  HUGHES.  Removing  bones  from  meat. 
21231    A.  J.  LEHMANN.    Preserving  meats. 


Furniture  and  Domestic. 

20719    II.  E.  HELMORE.    Coat  hooks. 
20722    J.  J.  WOOD.    Saucepan  lid. 
20753    G.  YOWE.  Portmanteaus. 
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2076]    G.  WEIGHT  LTD.,  and  E.  BRACY.    Domestic  fire- 
places. 

20796    H.  APPLEBY.    Kettle  for  boiling  water. 
20822    J.W.TAYLOR.    Curbs  for  fireplaces. 
20855    S.  CLARK.    Curtain  hooks. 
20859    A.    WILLIS.    Brooms  and  brushes.* 
20885    A.  HEIN.    Removing  dust  from  furniture.* 

20903  H.  J.  ABRAHAM  and  R.  MORGAN.       Handles  to 

brooms. 

20904  K.  McPHERSON.  Kettles. 

20912    E.A.ALLEN.    Ring  attachments  for  curtains. 

20923    C.  A.  LINFIELD,  W.  S.  MONTGOMERY,  and  F.  T. 

D.  METCALFE.    Umbrella  frames. 
20932    G.  E.  WALTON  LTD  (E.  Delarue,  France).  Tea 
infusers.* 

20936    J.  S.  KINGSTON.    Revolving  clothes  drying  reel. 
20965    R.  H.  WHITE  and  G.  T.  PRITCHARD.    Limiting  the 

movement  of  sliding  windows. 
20968    W.  A.  WILLIAMSON.    Folding  beds* 
20976    R.  M.  HAHN.    Sash  fasteners.* 
20986    P.  E.  TRAIN  OR.    Brackets  for  roller  blinds. 

20993  E.  COMPTON.    Window  openers. 

20994  GIBSON  &  SONS  LTD.  Teapots. 

20998    W.  A.  KNIGHT.    Combined  egg  cup  and  salt  recep- 

20102    T.  J.  RILEY.  Combs. 

21006    D.  M.  J.  WALKER.    Door  fasteners. 

21011    W.  H.  J.  WILSON.    Fastening  boots. 

21024    H.  B.  WARING,  jun.    Door  handles. 

21032    J.  HINOGG,  jun.,  and  C.  H.  PYM.    Foot  warmers. 

21037    J.  ENGLAND.    Locking  wheels  of  perambulators. 

21041    SIR  D.  L.  SALOMONS,  BART.    Collapsible  folding 

boxes  for  hats.* 
21066    H.  C.  SYMONS.  Tills. 
21077    J.  E.  W.  CURRIER.  Knives* 
21089    T.  W.  BASTIN.    Skirt  hangers. 
21091    W.  S.  LAMSON.    Filling  grooves  of  stair  treads* 
21099    W.  J.  MACKENZIE.    Sewing  machines. 
21109    .T.  SHARP.    Combined  leg  and  stay  for  chairs. 
21112    J.  CHEESEBROUGH  and  T.  W.  CHEESEBROUGH. 

Attaching  handles  to  heads  of  brushes. 
21153    J.  E.  BOYLE.    Cooking  steamer. 
21178    H.  SIMMINS.    Safety  door  bolt. 
21230    J.  L.  JONES.    Sharpening  table  knives. 
21255    J.  ERRINGTON  and  G.  WROE.    Boxes  for  displaying 

goods. 

21271    T.  H.  FOWLE  and  RONUK  LTD.    Polishing  floors. 
21284    S.  R.  KIRKNESS  and  C.  H.  BISS.    Tables  or  counters. 
21286    T.  WEISSER.    Machines  for  grinding  and  polishing 
knives.* 


Hardware. 


20987    J.    G.    E.    STRICKER.       Rendering    water  closets 
inodorous.* 

21022    T.   ARROWSMITH,  H.  T.  ARROW  SMITH,  and  J. 

ARROWSMITH.    Thimbles  for  supporting  plates. 


Heat,  Light,  and  Ventilation. 

{Including  Gas  Manufacture.) 


20738    T.  C.  MORTON.    Burners  for  incandescent  gas  lighting 
20757    C.  F.  P.  E.  E.  DE  HOFFMAN.    Connecting  devices  for 
gas  conduits.* 

20783    H.    N.  BICKERTON,    H.    W.    BRADLEY,    and  D. 

CLERK.    Gas  producers. 
20799    C.   E.  W.  GADDUM,  H.   A.  PEARCE,  and  H.  H. 

WILLIAMS.    Unions  for  gas,  water,  and  compressed 

air  meters.* 

20823    W.  HARTLEY.    Burners  of  petrol-burning  lamps. 
20826    H.  M.  DARRAH  and  T.  GIBSON.    Incandescent  gas 
fittings. 

20860    W.  KINDLER.    Kitchen  ranges. 

20873    H.  W.  WOODALL  and  A.  McD.  DUCKHAM.  Gas 

stoves.* 

20893    J.  J.   BROOKE.    Holders  for  incandescent  lamps. 

20897    W.  JOHNSTON.    Acetylene  gas  lamps. 

20900    THE  NEW  HYGIENIC  STOVE  CO.  LTD.,  and  E.  F. 

GREENWOOD.    Gas  jet. 
20908    R.  DEMPSTER.    Gas  holders* 

20946    B.  L.  LERVI  and  M.  DONIENECH.    Construction  of 
radiators. 

20969    A.  G.  SUTHERLAND.    Gas  meters. 
20983    W.  E.  CLARK.  Burners. 

20989    P.  BANTA.    Machines  for  making  incandescent  lamps.* 


21008    J.  CLELAND.    Surplus  gas  holder. 
21027    THE  ELECTRIC  IGNITION  CO.  LTD.,  and  F.  H. 
HALL.    Water-cooling  radiators. 

21029  W.  MILLER.    Cooking  ranges. 

21030  W.  MILLER.    Cooking  ranges. 

21053  M.  DUFF1ELD  &  SONS  LTD.,  and  J.  WORSFIELD. 
Atmospheric  burners. 

21096    J.  B.  RUSSELL.    Inverted  gas  burners. 

21124  R.  G.  SHADBOLT  and  C.  B.  TULLY.  Gas  manu- 
facture. 

21134    G.  E.  JOHNSON.    Suspension  of  gas  pendants. 
21166    H.    MOSS.       Suspending    inverted   incandescent  gas 
burners. 

21265    E.  G.  WRIGHT.    Hot-air  stove. 

21287    E.  LEHMANN.    Valves  for  gas  burners.* 


Jewellery,  Clocks  and  Music. 

(Including  P  honor/ rap  lis,  etc.) 

20754    T.  HOUGH  and  A.  E.  HOUGH.    Phonograph  records. 
20842    T.  C.  KIRTON.    Clasps  for  necklets. 
20875    J.  SANDERS.  Gramophones* 
20914    S.MENDEL.    Brooch  fastening. 

21065    C.  L.  PERRY.    Playing  attachments  for  musical  instru- 
ments.* 

21081    J.  J.  BRUER.  Pianos* 

21084    H.  H.  LAKE  (The  Aeolian  Co.,  U.S.A.).    Take-up  rolls 

for  music  sheets.* 


Leather  Goods,  including  Machinery. 

20710  A.  W.  TEBBUTT.  Expanding  block  used  in  manu- 
facture of  leggings. 

20720    R.  HARROW.    Heels  of  boots  and  shoes. 

21)71)8  C.  J.  TURNER.  Self-coiling  leash  for  attaching  to  dog 
collars. 

20848    J.  A.  LONG.    Revolving  heels. 

20864  A.  BATES  and  THE  BRITISH  UNITED  SHOE 
MACHINERY  CO.  LTD.  Buffing,  abrading,  etc., 
devices. 

20942    J.  BROWETT,  H.  MACKNESS,  and  H.  GENT.  Tools 

for  boot  and  shoe  finishing. 
20948    W.  PARRY.    Puzzle  purse. 
21061    R.  H.  COOKE.    Boot  upper. 
21103    J.  H.  W.  EVANS.    Cushion  heels. 
21154    W.  H.  LOBB.    Treatment  of  leather. 
21159    N.  JURIEFF.    Boots  and  shoes. 

21171    H.  H.  LAKE  (The  Boyeston  Manufacturing  Co.,  U.S.A.). 

Machines  for  tacking  shoes. 
21187    G.  V.  ROWDEN.    Heel  protectors. 
21109    MASCHINEN  FABRIK  MOLNUS.    Sharpening  band 

knives  of  leather-splitting  machines.* 


Medical. 


20741    S.  B.  S.  CAPP.    Sanitary  syringes. 

20755    L.  P.  P.  HERITTE.    Alimentary  extracts  of  blood. 

20962    J.  H.  ADAMS.    Medical  syringes. 

2.1277    W.    L.  COOGAN.    Attachment   for  suction  discs  for 
dentures. 

21288    J.  W.  SLATER  and  A.  W.  WEIGLER.  Tooth  brushes* 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

20765    J.  HARTLEY.    Moulding  blank  wheels. 

20769  V.  MITKE WITCH.  Applicatiou  of  alternating  current 
to  electro  metallurgy.* 

20884  K.  A.  KUHNE.  Production  or  isolation  of  metals, 
metalloids,  or  their  alloys.* 

21025    J.  F.  WISWELL.    Separatincr  metals. 

21060  A.  E.  BOURCHARD  and  H.  T.  SIMPSON.  Manu- 
facture of  iron. 

21069    W.  H.  H.  BOWLEY.    Cleaning  coiled  strips  of  metal. 
21083    F.  H.  CUTTALL  (R.  G.  Sykes,  U.S.A.).  Manufacture 

of  expanded  metal. 
21180    O.  ANDERSON.    Manufacture  of  seamless  plate  metal. 
21206    W.  THOMSON.    Hardening  and  treating  steel. 
21210    E.  GRICE.    Manufacture  of  seamless  tubes. 
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Optical,  Mathematical,  etc.,  Instruments- 

20839    W.  J.  W.  JOHNSON.    Drawing  compasses.* 
21076    J.  REUSE.  Tee-square. 

21181    T.  W.  YARLEY.    Electrical  measuring  instruments.* 


Printing  and  Typewriting. 

13147a  A.  J.  BOULT  (The  L.  C.  Smith  Bros.  Typewriter  Co., 
U.S.A.).  Tabulating  mechanism  for  typewriting 
machines.* 

13147b  A.  J.  BOULT  (The  L.  C.  Smith  Typewriter  Co., 
U.S.A.).  Ribbon  mechanism  for  typewriting 
machiues. 

20797    J.  HALL.    Lithographic  machines. 

21058    W.  HADDON.    Printers'  furniture. 

21120    C.  J.  HACKETT.    Printing  processes. 

21133    G.  J.  KLEIN  and  A.  L.  KLEIN.    Printing  machinery. 

21157    G.  C.  MARKS  (The  Underwood  Typewriter  Co.  Ltd., 

U.S.A.).    Paper  feed  of  typewriting  machines.* 
21174    P.  D.  HEDDERWICK.    Printing  machinery. 


Railways  and  Tramways. 

20730  G.  E.  LOMAS,  R.  G.  KITCHEN,  and  H.  HEATH- 

COTE.    Fog  signalling  apparatus. 

20731  F.  A.  PATMAN.    Couplings  for  railway  carriages. 
20742    F.  O.  J.  ROOSE.    Hand-operated  brakes  on  electrically- 
propelled  cars. 

20795  A.  *P.  WESER.  Laterally-operated  railway  carriage 
couplings.* 

20840    T.  MEISTER.    Railway  coupling  device. 

20874    P.  SIKIRIZZA  and  C.  TREDE.    Automatic  coupling 

for  railway  vehicles. 
20974    H.  QUERTIER.    Cleaning  tramway  rails.* 
21047    G.  R.  SISTERSON.    Brake  cylinders. 
21067    SIEMENS  BROS.  &  CO.  LTD.  (Siemens  and  Halske 

Aktien  Gesselschaft).      Regulating  action  of  pneu- 

21073    J.  M.  DAYOL  and  A.  SCHMITT.  Brake-actuating  gear. 
21085    B.  DEBRIE  and  E.  DEBRIE.    Railwav  signalling* 
21108    A.  MARR  and  T.  CHALMERS.    Non-slipping  device 

for  locomotives. 
21165    J.  L.  BATEMAN.    Tramway  rails. 

21196  R.  JONES  and  M.  P.  JONES.  Controlling  carriage 
doors. 

21204  J.  P.  TIERNEY  and  J.  MALONE.  Moving  •  points 
on  tramways. 

21219  E.  C.  NEWBY  and  C.  BROWNLOW.  Apparatus  for 
simultaneously  securing  doors  of  railway  carriages. 

21239    W.  LING.    Tram  rail  scoop. 

21249    A.  FENWICK.    Day  and  night  signalling. 

21274  G.  H.  SHEFFIELD  and  J.  D.  TWINBERROW.  Rail- 
way hopper  wagons. 

21276    W.  RUTHERFORD.    Railway  motor  cars. 

21295    C.  BAUER.    Compressed  air  train  brakes* 


Sanitation - 

(Including  Building  and  Hardware.) 

20724    J.  ASHTON  and  C.  H.  BOOTH.    Removing  sediment 

from  sewage  tanks.* 
20750    P.  KESTNER.    Purification  of  sewage  effluent. 
20781    W.  D.  HARDING.    Porous  drain  pipe. 
20807    H.  SHAW.  Combined  channelling  edging  till  and  gulley. 
20845    W.  COLE  and  W.  MORTON,  inn.  Water-closet  cisterns. 
21021    W.  OATES.    Dry  closets. 
21191    F.  SCHUL.    Water  closet* 

21209    H.  S.  MOORWOOD  and  J.  M.  MOORWOOD.  Arrange- 
ment of  sinks  for  dwelling  houses. 
21227    J.  HALL.    Sink  and  yard  trap.  « 


Shipbuilding  and  Navigation. 

20767  W.  SCHMIDT  and  P.  BAESSGEN.  Propellers.* 

20771  II.  F.  BROADHURST.    Hauling  apparatus. 

20776  H.  H.  LAKE  (J.  N.  Maingot,  U.S.A.).    Deck  utensil.* 

20813  W.  THOMSON,  BARON  KELVIN,  and  KELVIN  and 

J.  WHITE  LTD.    Navigational  sounding  machines. 

20814  J.  KEAN,  J.  SPIERS,  and  KELVIN  and  J.  WHITE 

LTD.    Mariners'  compasses. 
20832    .1.  M.  W.  IIEITMANN.    Boats  defender. 


20858    J.   McNAB.    Steering  ships. 

20949    S.  J.  LAWRENCE.    Screw  propellers. 

21117    C.  A.  POOLEY.    Reversing  gear  for  propeller  shafts. 


Spinning,  Weaving,  and  Allied  Trades. 


20806    R.    F.  and    J.   ALEXANDER  &  CO.   LTD.,   and  J. 

MACKIE.  Machinery  for  reeling  thread,  etc.,  into 
hanks. 

20824  THE  BRITISH  NORTHROP  LOOM  CO.  LTD.  (The 
British  Northrop  Loom  Co.  Ltd.,  U.S.A.).  Harness 
motions  of  weaving  looms. 

20827    A.  SEELEY.    Yarn-winding  machines. 

20892  W.  BLACKBURN  and  C.  H.  BLACKBURN.  Warp 
beams. 

20894    H.  O.  BRANDT.  Looms. 
21013    W.  R.  STITT.    Weft  feelers. 

21079    W.  P.  THOMPSON  (The  Mound  City  Paint  &  Colour 

Co.,  U.S.A.).  Fabrics. 
21110    J.  F.  HARDCASTLE  and  A.  HILEY.    Lubrication  of 

spinning  spindles. 
21114    F.  E.  THORNHILL  and  D.  MOSELEY  &  SONS  LTD. 

Production  of  patterns  upon  cloth. 
21119    J.  GILLIES.    Bleaching  yams. 
21218    T.  HOLMES  and  W.  D.  FOSTER.  Lace. 
21221    H.  J.  GREG.    Driving  spindles  of  ring  frames. 
21236    R,  W  A  EL  WORK  and  C.  H.  WALLWORK.  Tensional 

control  of  warps. 


Stationery  and  Paper. 


20716    J.  REYNOLDS.    Post  card  album. 

20732    E.  LANGE  and  H.  JENSEN.       Printing  presses  for 

single  multi-colour  work.* 
20744    G.  TUCK.    Pictorial  calendar. 

20779    J.  BARKER  and  W.  N.  WINFIELD.    Hinged  paper 
leaves.* 

20802    W.  J.  BAKER  and  J.  LOCKETT.  Paper-making 
machinery. 

20804    W.  J.  BAKER  and  J.  LOCKETT.  Paper-making 
machinery. 

20846    A.  TUCK  and  J.  V.  DIAS.    Pictorial  greeting  cards. 

20850  W.  A.  MERCER.    Files  and  cabinets. 

20851  M.  DENNIS.    Fastening  envelopes. 
20896    H.  YOUNG  and  H.  W.  BAKER.  Ruler. 
20928    T.  S.  KENDRICK.    Filing  papers. 

20939    J.  J.  MILLER.    Copying  letters. 
20952    H.  M.  DOUGLAS.    Loose  leaf  books. 

20956  A.  HEYDEMANN.  Portfolio. 

20957  A.  HEYDEMANN.    Filing  device  for  portfolios. 
20979    H.  G.  CORNWALL.    Envelope  and  sheet  of  paper. 
20988    J.  N.  LYONS.    Fasteners  for  papers. 

21031    G.   STURGESS.    Flexible  binding". 

21051    A.  E.  MALLANDAIN.    Manufacture  of  paper. 

21054    A.  J.  BOULT  (K.  Weber,  Germany).    Manufacture  of 

pencil-sharpening  apparatus. 
21090    L.  VON  HIRSCH.    Paper  basr. 

21106    F.  SHAW  and  H.  WARWICK.    Machine  for  trimming 

edges  of  wall  paper. 
21186    J.  F.  GALTCHER.    Post  card  albums.* 
21201    E.  C.  PECK.  Calendars. 
21241    C.  J.  LETTS.    Date  block. 

21270    C.  P.  SCHULZ  and  M.  C.  SCHULZ.    Reservoir  pens. 
21273    F.  M.  ASHLEY.  Ink-stands* 


Steam  Boilers  and  Fittings. 


20764    J.  COWAN.  Superheaters. 

20838    W.  E.  ROWCLIFFE.    Steam  boilers. 

20857    T.  ACKLAND.    Steam  boilers. 

20861    D.  T.  GORDON.    Steam  water  heaters. 

20937  A.  J.  IRVINE,  D.  MILLS,  and  W.  H.  WOOD.  Separat- 

ing water  from  steam  in  steam  boilers. 

20938  A.  J.  IRVINE,  D.  MILLS,  and  W.  H.  WOOD.  Sleam 

boiler  furnaces. 
20961    W.  KEMP.    Blast  furnaces.* 
20966    R.  C.  BISHOP.    Gas-heated  boilers* 
21062    W.   L.  WISE   (L.   Brewsterhcnt  and  R.  W.  Simple. 

U.S.A.).    Steam  boilers* 
21126    IT.  A.  NEAL  and  A.  P.  SMITH.    Steam  generators. 
21160    A.  V.  LEGGS.  Furnaces* 
21170    W.  SCHMIDT.    Tubular  boilers. 

21290    J.  N.  PAXMAN  and  DAVEY  and  PAXMAN  &  CO. 
LTD.  Superheaters* 
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Toys,  Games,  and  Sport. 

20713    P.  J.  O'HEA.  Football. 
20721    J.  BERRY.  Merry-go-rounds. 

20788    T.  CRAWFORD  and  A.  MARTIN.    Producing  smoke 
rings. 

20818    T.  MOORE.    Child's  money  box. 
20829    W.  H.  ROBINSON.    Riding  spins.* 
2090.-)    F.  H.  MINGAY.    Golf  balls. 
20971    W.  J.  ROBERTSON.  Swings. 
20991    E.  T.  L.  WILLIAMS.    Golf  putter. 

21046    H.  DE  MONTFORT  WELLBORNE  and  A.  E.  HALL. 
Games. 

21048    A.  G.  BROOKES.    Tables  for  table  games. 
21050    C.  W.  CAYLESS.    Rabbit  trap. 
21052    E.  J.  McKITTRICK.    Swimming  appliances.* 
21155    W.  P.  DOUGLAS.  Toys. 

21254    W.    C.    BROADBRIDGE    and    1).  CUNNINGHAM. 
Holder  for  playing-  cards. 


Tyres. 


20748  W.  WHITMORE  and  G.  ALLAN.  Puncture  resisting 
pneumatic  tyre. 

20849    C.  LEE  and  THE  COUNTY  CHEMICAL  CO.  LTD. 

Hollow  mandrel  for  jointing  the  air  tubes  of  pneu- 
matic tyres. 

20853  W.  B.  HARTRIDGE.    Rubber  tyres. 

20854  A.  E.  MATTHEWS.  Uiipuncturable  pneumatic  tyres.* 
20869    W.  WERRY.    Pneumatic  tyres. 

21012    J.  BUCHANAN.    Rims  and  tyres. 

21033    H.  B.  BULLINGHAM  and  IE,  E.  LINTOTT.  Spring 

tread  for  tyres. 
21115    G.  H.  JONES.    Pneumatic  tubes. 
21129    J.  E.  CHAMBERS.    Resilient  tyres. 
21147    A.  G.   O'BRIEN.    Tyres  for  vehicles. 
21163    F.  W.  PEART.    Pneumatic  tyres. 

21169    A.  T.  COLLIER  and  THE  REILLOX  TYRE  CO.  LTD. 

Spring  or  elastic  tyres. 
21203    A.  H.  PARKER.    Double  compartment  pneumatic  tyre. 
21212    F.  McCULLOCH.    Manufacture  of  motor  car  tyres. 
21244    J.  W.  TOWLE.  Tyres. 

21275    J.  E.  POINTON  and  C.  E.  POINTON.  Pneumatic  tyres. 

21282  F.  ,T.  MORAN.    Pneumatic  tyres. 

21283  A.  T.  EYTON.  Tyres. 


Vehicles,  Wheels,  etc. 


20768  J.  W.  SLATER.  Wheels  and  axles  for  road  vehicles. 
20775    H.  H.  LAKE  (F.  C.  Miller,  U.S.A.).    Rear  axles  tor 

motor  road  vehicles.* 
20790    J.  N.  DAVIES.    Stop  for  motor  wheels. 

20792  P.  MERCIER.    Steering  wheels  of  motor  road  vehicles. 

20793  A.  L.  H.  RIPERT  and  P.  SCHMITT.    Resilient  fellies 

for  vehicle  wheels. 
20809    W.  F.  PRATT,  T.  WOODHOUSE,  and  J.  INESON. 

Wheels  for  motor  cars. 
20899    E.  B.  KILLEN.    Rubber  treads  for  wheels. 

20910  R.  LANSDALE.  Wheels. 

20911  G.  JONES.    Wheels  for  cycles. 

20913    A.  MARR  and  J.  M  OFF  ATT.    Auti-skidding  device. 
29944    M.  ORTMANN.       Starting  and  coupling  devices  for 

motor  vehicles. 
21O0O    G.  P.  APPLEYARD.    'Wheels  for  vehicles. 
21015    B.  W.  WINDER  and  G.  E.  SENIOR.  Wheels. 
21042    H.  H.  BARNETT.    Preventing  skidding. 
21 059    W.  STAMPER.    Motor  cars. 
21082    M.  H.  D.  IIORA.    Wheels  of  vehicles. 
21107    W.  VALE.    Non-skidding  device. 
21128    A.  J.  HEPWORTH.    Vehicle  wheels. 
21140    A.  HERZ.    Anti-vibrating  device  for  vehicles. 
21208    A.  H.  SAWKINGS.    Spring  wheels  for  motor  cars. 
21222    J.  HAMPSON.    Anti-skidding  device. 


Wearing  Apparel. 


20714  E.  R.  MAHONY.  Gaiter. 

20729  J.  F.  PHILLIPS.  Buckles. 

20762  M.  GUTMANN.  Corset-,.* 

20773  M.  M.  CHAPPEL  and  M.  EVANS.    Holding  muffs,  etc. 

20777  II.    II.   LAKE   (J.   A.    McPherson,   jun.,    and   G.  E. 

Gardner,  U.S.A.).  Collars.* 

23803  C.  STAFFORD.    Collars  and  fronts. 

20844  P.  NOTELLE  and  O.  DENAIN.    Corset  busk.* 


20856  S.   CLARK.    Fasteners  for  wearing  apparel. 

20887  D.    JENKINS.    Brace  suspenders. 

20890  E.  J.  WOODBR1DGE.    Attaching  dress  shields. 

21)9:5.5  .1.  KING.    Corset  attachment.* 

20977  O.  11  LIBEL.    Socks  and  stockings.* 

21016  M.  MACDOUGALL.    Stocking  shield. 

21088  A.  CARTA  LIER.  Gloves. 

21131  P.  MOLLOY.    Ladies'  paper  petticoat. 

21136  E.  M.  BROUGHTON.    Self-adjusting  loop   for  dress 
fastening. 

21158  G.  FIELD.    Wire  frames  tor  hats. 

21217  THE  HAT  MANUFACTURERS'  SUPPLY  CO.  LTD. 
Hats. 

21250  T.  BARNES.    Umbrella  coat. 


Miscellaneous. 

2O709  F.  SCOTT,  C.  DAG  N  ALL.  and  O.  1).  THOMAS.  Sub- 
stitute   for  india-rubber. 

20711  C.  H.  E.  RUSH  and  G.  A.  SKINNER.  Displaying 

flags. 

20712  \Y.  COR  BR  IDGE.    Flexible  tubing. 

20715    E.  D.  CLEGHORN,  H.  J.  SMITH,  and  C.  G.  SMITH. 

Screwing  die  and  tap  spindles. 
2072!    J.    SANDERSON    and    A.    and    T.    H.  SPENCER. 

Children's  perambulators. 
20727    T.    WATERHOUSE,     H.     P.     PHILLIPS,     G.  A. 

PHILLIPS,  and  A.  W.  JAMES.    Securing  doors  of 

safes. 

20733    R.  HAMNETT.    Grinding  salt.* 

20735  H.  C.  PRUCE.    Coin-freed  locks  for  doors  of  lavatories. 

20736  J.  A.  RICHARDS.    Brackets  for  hanging  draperies. 
20743    W.  GROOMISRIDGK  and  G .  HOLDEIL    Lock  chain 

hook. 

20746    II.  BELL,  S.  C.  RUXS,  and  E.  J.  HARM  AN.  Adver- 
tising signboards. 
20751    C.  LEAN  (.VV  Fehr.  U.S.A.).  Heddles.* 
20756    II.    AUSCHJJTZ-KAEMPFE.    Suspension  of  rotating 
apparatus.* 

20763    M.  GOLDBERG.    Umbrellas  and  walking  sticks. 
20766    C.  E.  and  J.  E.  POINTIN.    Bread-making  machinery. 
20778    C.  BONAFEDE.  Strainers* 

20789  J.  A.  LANDSBERGER  and  W.  C.  BUHLES.  Sealing 
apparatus. 

20791    G.  KRON.    Producing  a  liquid-tight  joiut  between  a 

dyeing  vessel  and  a  block  of  wood  to  be  dyed.* 
20794    R.  RIGG.    Adhesively  affixing  stamps. 
20801    J.  McKEAN.    Tobacco  pipe. 

20808  J.  PICKERING  (W.  E.  Dixon,  U.S.A.).  Continuous 
centrifugal  separator  for  treatment  of  sugar. 

20*10  R.  HARVEY  (J.  P.  Rodriguez,  Cuba).  Mills  for  crush- 
ing sugar  cane. 

20811  R.  HARVEY.    Treating  crushed  cane  or  megass. 

20812  J.  DARLING.    Coupling  links. 

20816    C.  HUTTON.    Forcing  fibrous  substances  into  the  combs 

of  Noble's  combing  machine. 
20820    E.  A.  HAILWOOD.    Miners'  safety  lamps. 
20828    J.  SUTCLIFFE.    Carts  for  watering  streets. 
20831    B.  J.  SPENCER.    Patera  and  like  fastening  devices. 
20834    J.  WAUGH.    Sheep-dipping  apparatus. 
20852    J.  HTTTCHINSON.  Applying  tar  to  the  surface  of  roads. 

20865  L.  C.  TRENT.    Agitating  apparatus.* 

20866  L.  C.  TRENT.  Filters.* 

20872    M.  JENNI-HOFSTETTER.       Hand-actuated  scissors 

for  sheet  iron.* 
20879    R.  L.  PETERSON.    Belt  conveyers.* 

20881  S.  BESSONOFF  and  J.  LEW  AN  DOW  SKI.  Sterilisers. 

20882  II.  H.  LAKE  (Reliefmaleri  G.  m.  b.   II..  Germany)'; 

Manufacture  of  decorations  in  relief. 
20895    W.     CHALLING  SWORTH     and     II.  RICHARDS. 

Annealing  furnaces. 
20902    W.  WALKER.    Producing  great  pressure. 

20906  A.  C.  HARRIS  and  A.   G.   IONIDES.  Obtaining 

measured  quantities  of  liquid  from  a  supply. 

20907  H.  B.  CARE.  Package. 

20915  J.  M.  TOURTEL.    Coin-freed  locks. 

20916  J.  A.  GAUNT  and  J.  GAUNT.    Adjustable  belts. 

20917  AY.  F.  GOREHAM.    Separation  of  flour. 

20918  H.  ROTHERAM.  Purses. 

20920  R.  T.  SHARMAN.    Cover  for  tobacco  pipes. 

20921  J.  L.  DOWNEY'.    Hammock  stretcher. 

20925  E.  M.  DOMAN.    Reversible  stair  treads. 

20926  W.  BEST.    Miners'  lamns. 

20927  W.  BEST.    Miners'  lamps. 

20929  J.  A.  HOLT.    Bed  cord  holders. 

20930  C.  F.  WEBB.    Self-supporting  aeroplane. 
20943    C.  LEAN  (W.  Fehr,  U.S.A.).  Heddles* 

29945  A.  G.  BROOKES  (J.  Hosking,  Transvaal).  Crushing 
and  attrition  mills. 
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:'00±7    P.   L.  SIMPSON.    Lock  presses. 
20973    A.  WALKER.    Agitators  tor  liquids. 
20975    A.  E.  LOWE.  Flowerpots.* 
20978    L.  F.  RICK.    Cigarette  cases. 
20982    \V.  G.  THOMAS.    Shaping  masses  of  dough. 
20984    L.  DIUDERICHS  and  J.  B.  MOUNET.  Non-punetur- 
able  fabrics. 

2)99(5    S.  W,  PANKHURST  and  W.  ASHLING.    Filter  mass 
waaher. 

20995    SHERARD  COWPER-COLES.    Vessels  for  containing 

fused  salts. 
20101    A.  J.  BFNNETT.  Cans. 

201o:i    E.   WINDEBANK  and  W.  J.  THOMAS.       Tips  lor 
bakers'  jieels. 

20101    B.  F.  S.  BADEN-POWELL.    Transporting  passengers 

and  goods. 
21005    J.  QUIXE.  Till. 

21007    .1.  L.  Hl'SKlNSOX.    Non-pneumatic  spiral  tube. 
21009    E.  A.  HAILWOOI).    Igniting  miners'  lamps. 
21014    S.  W.  GILLETT  (D.  Stratton.  India).    Packing  cotton. 
21017    G.  W.  PHIPPS.    Foster  mothers  for  poultry. 
21017    C.  C.  G I RDLESTON E .    Cash  till  for  cash  boxes. 
21028    W.  GREENHOUGH.    Collapsible  landing  nets. 
21039    C.  R.  WEDELIN.    Coin-controlled  selling  apparatus.* 
21043    J.  HUTCHINSON.    Applying  coal  tar. 
21045    W.J.KENNEDY.    Furnace  grates. 

21049  MONTAGUE  J.  DARK.  Fire-extinguishing  apparatus. 
21055  C.  M.  AIME  DE  COURTEILLE.  Fire  extinguishers* 
21072    H.  DOR  ANT.    Refining  sugar.* 

21074  H.  H.  LAKE  (A.  X.  Eastman,  U.S.A.).  Shears. 

21075  H.  H.  LAKE  (H.  L  Thompson,  U.S.A.).  Wire-drawing 

avjoaratus.* 

21086  C.  TRETTAN.    Improving  grain.* 

21087  A.  W.  COPLAND.    Handling  crackers  or  sheet  dough  * 

21092  H.  SIEGERT.    Manufacture  of  bread.* 

21093  J.  J.  GILLETT.    Card  clothing* 

21095    H.    AEBI.       Hollow    poles    of  concrete    with  metal 

insertion.* 
21113    H.  J.  BR  A  SHIER.  Ovens. 
21116    E.  SCHMATOLLA.    Vertical  kilns. 
21121    J.  M.  PORTER  and  J.  WADE.    Projector  for  artificial 

light. 

21125    A.  J.  BOULT  (L.  A    Bond,  U.S.A.).    Manufacture  of 

waterproof.* 
21135    W.   KLOXNE     Coke  ovens. 

21144    KENRICK  and  JEFFERSON  LTD.,  and  G.  T.  HAY- 
WARD.    Fastener  for  luggage  labels.* 
21116    W.  B.  LANE.    Holding  shoes. 
21148    S  ARCLAN     Packing  butter. 
21150    J.  THOMSON.    Milking  cows. 
21159    J.  H.  STEAX.    Cash  till. 

21156    P.  CLIFFORD   and  D.  J.    CORBET!.      Hor<e  shoe 
cushions.* 

17844a    L,  WEISS.    Producing  iron  briquettes. 

21167  J.  F.  GEMS.    Lay  figures. 

21168  A.  C.  SHARP.    Polish  for  wood.* 

21179    H.  B.  NEMITZ.    Manufacture  of  artificial  insects.* 
2!  183    P.  HICKS.  Catches. 

21184  F.    A  INS  WORTH.      Obviating    objectionable  sound 

during  Use  of  gas  appliances. 

21185  J.  HARPER  &  CO.  LTD..  and  C.  RET  ALL  ACE.  Boiling- 

stoves. 

21188    0.  MULLER.    Machine  for  cleaning  footwear.* 
21192    G.  A.  DOWSE.    Milk  cans. 
21197    J.    SALVARELLI.  Filters. 
21200    F.  ROWLEY.    Hose  pipes. 
21214    C.  J.  RHODES.    Joints  of  cans. 

21225    E  TAYLOR  (W.  Houghton,  U.S.A.).    Supporting  pipe., 
from  beams. 

21229    B.  BARKER.    Safety  devices  for  ironing  and  calender- 
ing machines. 

21232    R.  THOMLINSON  and  W.  RIO  SYMONS.  Auto- 
matically operating  fire  alarms. 
21255    R.  J.  WALKER.    Leaf  holder* 
21237    G.  K  FILL  OK.    Bakers'  oven.. 
21240    W.  JOHNSON.    Painting  lines  on  velocipedes. 
21247    R.  TOMLIN.    Hot-water  tanks* 

21251  W.  J.  THOMAS.  Securing  hold-bask  strap  to  thills.* 
21262    E.   WOYAND.    Advertising   by  books  delivered  from 

coin-freed  apparatus.* 
21278    W.    A.  RADICE.    Valves    for  removing  petrol  from 

storage  vessels  to  working  tanks  of  the  machine. 
21290    THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 

General  Electric 'Co.,  U.S.A.).    Protective  devices  for 

automobile  motors. 


Obituary. — We  regret  to  record  the  death  of  Mr.  Alfred 
Morcum.  M.I.N. A.,  M.I.C.E.,  M.I.N.E.,  chairman  of  Messrs. 
Belliss  and  Morcum  Limited,  who  passed  away  on  October  16th, 
after  a  short  illness,  at  his  residence  at  Edgbastou,  Birmingham. 


LITERATURE. 


Ax  Introduction  to  "  The  Design  of  Reams,  Girders,  ami 
Columns  in  Machines  and  Structures."  Jiy  William 
H.  Atherton,  M.Se.  London  :  Charles  Griffin  and 
Company  Limited,  Exeter  Street.  Strand.  Price 
(is.  net. 

We  have  before  us  the  work  of  an  author  not  unknown 
to  our  readers,  Mr.  Atherton  having  ahead}-  contributed  to 
our  columns,  in  conjunction  with  Mr.  Mellauby,  a  .series  of 
articles  on  "  The  Resistance  and  Power  of  Steamships." 

The  correct  designs  of  beams  and  girders  for  the  many 
purposes  for  which  they  arc  now  used  is  a  field  of  education 
of  its  own,  and,  although  it  is  the  practice  of  many 
engineers  and  draughtsmen  to  be  satisfied  with  rules  and 
formulae  which  can  be  obtained  from  pocket  books  and 
other  works  of  ready  reference,  it  is  a  practice  to  be 
severely  condemned  except  in  those  cases  in  which  the 
formulae  are  used  only  as  time  savers,  and  not  to  defeat 
the  ends  of  original  design.  In  no  other  branch  of 
mechanical  designing  is  this  more  important,  as  the 
strength,  stiffness,  and  the  correct  proportion  of  beams 
form  the  groundwork,  and  precede  the  considerations  in- 
volved in  the  design  and  strength  calculations  of  engineering 
details  generally.  The  author,  having  had  the  advantages 
of  much  practice  in  the  designing  departments  of  works  and 
the  experience  of  the  lecture-room,  is  fully  aware  of  the 
weaknesses  of  students,  and  thus  he  very  wisely  gives  us  a 
large  number  of  fully-worked-out  examples. 

The  subject  is  tackled  in  very  methodical  manner,  open- 
ing with  a  few  general  remarks  upon  types  of  beams  and 
girders.  The  effect  of  applied  external  forces  and  reactions 
in  regard  to  live  and  dead  loads,  intersection  of  forces, 
and  the  triangle  of  forces  as  applied  to  the  equilibrium 
of  forces  acting  at  a  point  are  discussed.  Then  follows 
the  method  of  dealing  with  couples,  bending  moments, 
stress  and  strain,  and  the  important  factor  of  elasticity, 
the  strength  of  rectangular  and  non-rectangular  shearing 
action,  and  the  treatment  of  complex  loading  of  beams. 
The  graphic  method  employed  to  determine  the  various 
si  rains  and  moment  of  resistance  and  the  examples  taken 
are  well  calculated  to  clear  up  many  doubtful  points  that 
constantly  arise  in  the  mind  of  the  student. 

The  latter  portion  of  the  book  gives  us  chapters  on  the 
strength  of  rolled  joists,  their  moment  of  inertia,  some 
typical  examples  of  simple  and  built-up  girders,  the  com- 
parative strengths  of  beams  of  various  sections,  deflection 
of  beams,  types  of  girders,  Stress-strain  diagrams,  and  the 
strength  of  columns. 

The  work,  besides  being  one  distinctly  serviceable  to  the 
technical  student,  should  be  thoroughly  digested  from 
commencement  to  finish  by  all  designers  and  draughtsmen 
whose  duty  it  is  to  produce  on  paper  engineering  schemes 
that  include  beams  and  girders  in  their  designs. 

The  author  is  to  be  congratulated  upon  the  production 
of  a  practical  and  useful  work,  and  we  can  heartily  recom- 
mend it  as  an  invaluable  treatise. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  December  12th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 

offices  viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,   W.C.;  13,  Temple  Street,  Birmingham;   or  30,  Cross 

Street,  Manchester. 


1904. 


15718 
17834 


17985 


18087 


SMITH.    Door  latch. 

TYACK.    Sanitary  pail  with  a  cover  and  a  special  seat 

specially  for  use  underground. 
LAKE  (Soc.  Roinana  Solfati).    Treatment  of  leucite  and 
similar  aluminous   silicates  for  the   production  of 
aluminium  hydrate  and  potassium  salts. 
KRTJTSWIJK.       Transmission    and    distribution  of 
electric  power. 
The  continuous  current  is  divided  into  phase  currents  by 
forming  circuits   between  the  brushes   and  other  direct 
derivations  fom  points  in  the  armature  winding,  the  phase 
currents  being  complementary  to  each  other,  and  in  sum 
equal  to  the  total  strength  and  tension  of  the  original 


current.  The  successive  phases  of  the  complementary  phase 
currents  are  then  reversed,  and  the  alternating  currents 
t  hus  obtained  transformed  to  a  high  potential.  The  com- 
plementary currents  are  by  this  invention  transmitted  over 
long  distances  advantageously,  being  changed  at  their 
destination  point  again  to  a  continuous  current. 

19260  KUECIILER  &  HUBEICH.  Apparatus  for  auto- 
matically or  otherwise  operating  the  valves  of  gas 
lamps. 

The  apparatus  is  for  automatically  turning  on  and  off 
the  gas  for  periodical  lighting,  and  comprises  a  clockwork 
set  in  operation  by  an  electro  magnet  operated  by  means 
of  a  presser  button,  which,  by  quick  consecutive  contracting 
of  a  rotation  switch  spring,  causes  circuit  closures  to  be 
effected  quickly  in  succession,  whereby  the  opening  and 
closing  magnet  for  the  lamp  groups  are  operated. 

19904    CUTTENP.ERG.    Clamping    device    or  vice. 


In  this  device  the  slidable  clamp  jaw  is  moved  by  means 
of  a  worm  against  the  work,  and  is  adaptable  to  tables, 
desks,  or  other  supports  without  occupying  any  additional 
space.    Modifications   are  shown. 


18390    HENRY    POOLEY    &    SON    LTD.,    POOLEY  & 
MACKAY.    Weighing  machines. 

When  the  load  comes  upon  the  machine  the  weight  is 
transmitted  to  the  'weighing  or  equipoise  mechanism,  and 
to  the  recording  actuating  means,  and  while  the  machine 


is  coming  to  equipoise  the  recording  actuating  means  are 
held  or  locked;  subsequently,  when  the  load  is  moved  along 
the  machine,  it  releases  the  actuating  means,  and  the 
recording  mechanism  is  operated  by  it. 

19923  HOMMEL.  Electro  magnets  having  polarised  arma- 
tures for  use  in  apparatus  operated  by  alternating 
current.  [Date  applied  for  under  International  Con- 
vention,  December  21st,  1903.] 

The  polarised  armature  is  mounted  so  as  to  be  capable 
of  being  tilted  upon  the  edge  of  one  core  of  the  electro 
magnet  and  upon  the  reverse  edge  of  the  other  core  of 
the  electro  magnet,  so  that  the  armature,  when  at  rest 
in  a  position  of  attraction,  will  bear  with  one  end  or 
face  fully  upon  the  end  of  the  attracting  core,  whilst  the 
other  end  will  be  at  an  inclination  to  the  end  of  the  other 
core  and  vice  versa,  according  to  the  direction  of  the 
current. 

20009    MUIRHEAD.    Electric  telegraphy. 

The  invention  consists  therein  that  in  the  artificial  line 
A,  or  compensation  circuit  used  in  multiplex  telegraphy, 


S0  003\OU- 


a  rheostat  of  suitable  resistance  D  is  inserted  between  the 
capacity  terminals  of  every  section  of  the  artificial  line 
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and  the  earth  terminals.  The  coils  of  the  rheostat  are 
double  wound  or  singly — (i.e.,  inductively),  the  latter  when 
it  is  desired  to  compensate  for  the  inductance  of  the  cable. 

19979    EVERETT  &  NEWTON.    Magnetic  wheels  or  electro- 
magnetic motors. 

A  series  of  electro  magnets  are  circularly  arranged, 
having  their  adjacent  faces  of  positive  and  negative 
polarities,  and  a  wheel  provided  with  electro  magnets  is 
concentrically  mounted  to  the  former.       The  fixed  and 


Mm 


9976/04 . 


rotating  systems  are  provided  with  pole  shoes,  the  series 
of  magnetic  force  being  caused  to  be  deflected  laterally 
from  one  set  of  pole  shoes  to  the  other.  The  current  in 
the  electro  magnets  of  the  wheel  is  automatically  reversed. 
20066  PETERS.  Coin-freed  apparatus  for  the  automatic 
delivery  of  postage  stamps,  tickets,  and  the  like. 

20169    PAINDAVOINE-DUFOUR       &  PAINDAVOINE. 

Pumps.  [Date  applied  for  under  International 
Convention,  September  23rd,  1903.] 

The  pump  piston  is  hollow  and  is  permanently  filled  with 
water.  Valves  are  arranged  in  its  upper  end  adapted  to 
be  closed  by  a  float.    When  the  piston  descends  it  draws 


in  liquid  which  fills  the  cylinder  above  the  piston,  and 
when  it  ascends  the  water  passes  through  Ihe  valves  in 
the  piston,  displacing  the  water  inside  same. 

20223    PERCY  WILLIAM  WADE  &  WADE  &  JONES  LTD. 

Spring  handle  bar  or  vibration-absorbing  mechanism. 

john  james  Mclaughlin  &  james  Arthur 

NETHER  WOOD  (Tunelius).  Bottle-washing 
machines. 

MAFFUNIADES.    Cigarette  papers. 
BERGMANN.    Dress  fastenings. 

MORRELL.    Admixture  of  hydrocarbon  vapour  and  air 

for  incandescent  lighting. 
TAVERNER.    Potato-planting  machine. 
KLABER  &   COX.    Feeding   devices  for  duplicators 
and  the  like. 


20282 


20346 
20367 
20376 

20411 
20471 


20480a  WILLIAMSON.  Meat  or  malt  extracts  and  pre- 
parations, aerated  and  other  beverages  or  alimentary 
substances.  [Date  applied  for  under  Patents  Rule 
9,  September  22nd,  1904.J 

20491    JOSEPH  &  LASERSON.    Oil  lamps. 

20543  ARMSTRONG.  Furnaces  or  apparatus  for  obtaining 
zinc. 

20519    CAROL  AN  (General  Electric  Co.).    Dynamo  electric 
.  machines. 

The  invention  consist  in  a  magnetic  pole  having  holes 
of  triangular  or  other  shape  near  its  working  face,  with  the 
object  of   concentrating  and    uniformly   distributing  the 


magnetic  lines  of  force  at  this  face.  By  this  means  the 
sparking  of  the  brush  due  to  the  change  of  the  neutral 
axis  when  the  load  is  varied  and  the  lines  of  force  in  the 
field  jjoles  are  non-uniformly  distributed  is  avoided. 

20572  KIMMINS.  Rain-water  conductors  or  drainage 
channels  for  street  and  other  uses. 

20648  KNOX.  Sewing  machine  attachments  for  beading 
uppers  of  boots  and  shoes  and  the  like. 

20775  AZARY.  Apparatus  for  the  manufacture  of  reticu- 
lated  or  open  work  wire  receptacles. 

20802  BOUSFIELD  (Salmoiraghi) .  Means  for  the  optical 
pointing  of  guns  with  the  aid  of  a  telescope. 

A  simple  achromatic  lens  is  used  as  the  rear  sight,  and 
the  focus  of  this  lens  coincides  with  the  metal  foresight 
on  the  gun,  characterised  by  a  telescope  placed  behind  the 
lens,  which  does  not  serve  any  collineating  function,  but 
only  increases  the  visual  power  of  the  riser. 

20806    THOMPSON  (Williams).    Vending  apparatus. 
20912    SHEPHERD.    Spring  frame  cycles. 

The  back  wheel  of  the  cycle  is  hung  on  one  arm  of  a 
short  bell  crank,  whose  centre  is  bolted  to  the  fork  in  the 
position  usually  occupied  by  the  wheel,  the  other  arm  of 
the  bell  crank  is  hooked,  and  a  spring  affixed  thereto  is 
adjustably  connected  at  its  other  end  to  a  stop  fixed  on 
the  bicycle  frame.  -  The  same  device  can  be  applied  to 
the  front  wheel  with  the  addition  of  spring  tensioned  in 
the  opposite  direction. 
21228    RIASSE.    Wrenches,  spanners,  and  the   like.  [Date 
applied  for  under  International  Convention,  October 
6th,  1903.] 


The  wrench  comprises  two  fixed  jaws  and  a  number  of  mov- 
able blades,  which  can  be  inserted  as  desired  so  as  to  make  the 
space  correspond  to  the  diameter  of  the  nut,  etc.,  to  be  turned. 
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21077  KEE  &  KEE.  Engraving  or  etching  of  metallic 
surface  is. 

21281    DE  BURIA'ITK.  Bookmark. 

21358  FAR  DELL.  Moans  for  preventing  puncture  of  pneu- 
matic tyres. 

21505    CLARK.    Construction  of  windmills. 

21571  LAND.  Lathe  and  other  tool  holders  for  rutting, 
shaping]  and  screwing  purposes. 


The  adjustable  screw-cutting  dies  are  adapted  to  auto- 
matically assume  their  inoperative  position  after  the  com- 
pletion of  the  screw -cut ting1  operation. 

21606    SPALDING.    Launching  of  ships'  boats. 

21808  CREE.  Metal  fastening  for  connecting  the  head  or 
top  of  long  brushes  of  any  description  with  the 
handle  or  shaft. 

2,1901  DESGRANDCHAMPS.  Apparatus  for  the  manu- 
facture of  plate  or  disc  records  for  use  in  sound- 
reproducing  instruments. 

21066    BILL  &  BILL.    Electric  heat  alarms. 


The  electrical  circuit  is  completed  between  the  cup  A 
and  the  contacts  11  B1  by  a  molten  conducting  material, 
Uius  giving  a  more  perfect  electrical  contact. 

221  It  MELVILLE,  REES,  &  REES.  Manufacture  of  a 
material  suitable  for  use  as  a  substitute  for  oilcloth 
and  linoleum. 

22120    RICHARDSON.    Direct-acting  steam  pumps. 

The  specification  describes  a  steam  cylinder  for  direct- 
acting  steam  pumps  having  two  small  cylinders  which  com- 
municate by  passages  with  the  interior  of  the  main  cylinder 


and    by  other   passages  with    the  .steam  ports  thereof,  a 
double   piston   being  fitted  in  each  small   cylinder,  one 
piston  ot  each  double,  one  being  perforated. 
J30    HUDSON.    Wash-down  water   closets,  sinks,    and  the 
like. 


22264    HADDAN  (Trautmann).    Embroidering  attachment  for 

domestic  sewing  machines. 
22285    SHORLAND.    Heating  stoves. 

22103  ANDREW  BARCLAY,  SUNS.  &  CO.  LTD.,  TURNER 
&  ALLAN.  Steam  brakes  for  hauling,  winding, 
and  other  engines. 

To  bring  the  brake  on  lightly  the  engineman  depresses 
I  lie  pedal  A  slightly,   which,  by  means  of  a  lever  and 


valve  connections,  causes  the  weights  B  to  drop  and  apply 
the  brake.  To  further  apply  the  brake  the  pedal  is  further 
depressed,  so  that  steam  power  may  be  used. 

2J6i:)    HATMAKER.    Cacao  sugar  and  milk  compound  in  dry 

flaky  form. 
22650    JARAY.    Rotary  engine. 

The  reciprocating  cylinders  and  pistons  are  arranged 
in  series,  and  their  movement  communicated  to  the  main 
shaft  by  means  of  clutches  and  fixed  abutments  in  such 
a  manner  that  at  the  beginning  of  the  working  stroke  in 


one  set  of  cylinders  rearward  displacement  of  these  cylinders 
is  prevented  by  one  clutch,  while  their  pistons  cause  forward 
displacement  of  another  set  of  cylinders,  which  are  con- 
nected through  clutches  to  produce  forward  rotation  of  the 
shaft, 

22674    CHADW1CK.    Brushes  for  distemper  paint  and  other 
liq  aids. 

22098    KERSHAW.    Photographic  cameras. 
2290:i    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Controllers  for  electric  circuits. 


The  invention  refers  to  a  former  patent  (22818,  1901)  for 
controlling  bulkhead  doors  locally  as  well  as  from  a 
distant  point.    The  improvement  consists  therein  that  an 
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electro  magnet  A  is  operated  from  a  distant  point,  with 
the  result  that  by  means  of  a  movable  core,  a  lever  and  a 
link  connection,  the  projections  B  are  brought  into  contact 
with  the  fingers  C,  and  the  motor  ojierating  the  closing  of 
the  door  is  caused  to  rotate.  If  a  man  at  the  door  desires 
to  ;aise  it  he  has  only  to  turn  the  shaft  D  manually, 
whereby  another  circuit  is  closed  through  fingers  C  and 
projections  B,  E. 

22706    CHAMBERLAIN  &  IIOOKHAM  LTD.,  and  IIOLDEN. 
Electricity  meters. 

The  second  counting  train  is  connected  to  the  meter  by 
means  of  a  clutch  ratchet  or  equivalent  device,  so  that  the 
whole  second  dial  train  may  be  operated  from  the  outside 
by  means  of  a  suitable  key  without  disturbing  the  regis- 
tration of  the  other  dials. 

22990    LAKE  (Rutgerswerke  Act.-Ges.).    Preservation  of  wood. 
23034    RICHMOND  GAS  STOVE  AND  METER  CO.  LTD., 
and  SHERBURN.    Gas-heated  water  heaters. 

The  water-heating  conduits  consist  of  a  number  of  shallow 
hollow  trays  connected  together  in  a  series  at  their  ends. 


2313 


23  034/04 


The  water  is  caused  to  pass  successively  down  the  trays,  over 
the  outside  of  which  heating  gases  are  caused  to  pass  in 
succession. 

HACKING  &  PYCROFT.    Arrangements  for  operating 
the  junction  points  of  tramway  and  like  rails. 

A  junction  for  tramway  and  the  like  rails  arranged  to 
move  bodily,  transversely,  and  sideways  to  the  rails,  and 


so  that  both  of  its  ends  move  together.  The  point  is 
weighted  to  move  it  over  into  one  position,  and  electrically 
operated  by  the  driver  of  the  car  to  move  it  over  to  another 
position. 

23178  BANKS,  DAVIS,  &  LYON.  Method  of  joining  sheet 
metal  -nd  ot  seeanag  sucii  articles  as  handle-;  and 
knobs   to  kettle   or  other  lids. 

23192  DENESSEN.  Presses  for  use  in  the  manufacture  of 
tiles  and  the  like. 

23364  VAN  DER  VIJGH,  VAN  DER  VIJGII,  &  VAN  DER 
VIJGH.    Manufacture  of  artificial  stone. 

21442  Ol'PENHElMER.  Apparatus  to  facilitate  conver- 
sation with  people  who  are  hard  of  hearing. 

23,625  SELIGSTEIN.  Self-opening  and  closing  umbrellas, 
parasols,  and  the  like. 

21034    CROSSE.    Cannon  for  acrobatic  performances. 

24036  HUNTER  &  IIANCHARD.  Photographic  cameras, 
known  as  moeess  cameras. 

24122    JOHN    HAS  LA  M  &    CO.    LTD.,    and  MARSHALL. 

Looms  for  weaving  fancy  leno  or  cross-woven  fabrics. 

24224    COLBl'RN.    Noble's  combing  machines. 

21331    STAFFORD.    Motor  cars. 

The  handle  operating  the  change-speed  gear  is  auto- 
matically prevented  from  bciug  moved  a  greater  distance 
than  is  necessary  to  change  from  one  gear  to  the  next 


by  means  comprising  a  locking  bolt  in  two  parts,  a  lever, 
and   cam    for  automatically   separting   the   two  parts,  a 


i  11U1JJJ11LJ 


spring  for  moving  one  part  of  the  bolt  into  its  locking 
position,  and  a  .spring  for  moving  the  other  part  of  the 
bolt  into  engagement  with  the  locking  part  of  the  bolt. 

24363    GREEN.       Separation  of  volatile  compounds  by  dis- 
tillation and  apparatus  therefor. 

The  separation  takes  place  by  distillation  and  fractional 
condensation  on  the  counter-current  principle,  and  the 
vapours  are  caused  in  rising  to  pass  through  a  descending 


stream  of  a  similar  liquid  in  an  atomised  state.  The 
vapours  are  thus  brought  into  intimate  contact  and  a 
uniform  interchange  of  heat  is  effected. 

24514    STEVEN.       Gearing  for  automatically  opening  and 
closing  the  gates  of  hoists  and  lifts. 
ASHWELL  &  GAMESON.       Manufacture  of  Wilson 

snaffles,  bridoous,  and  certain  other  bridle  bits. 
SUMPNER.    Power  factor  indicators. 
R.  F.  &  J.  ALEXANDER  &  CO.  LTD.,  and  MACK  IE. 
Machinery  for  winding  thread,  yarn,  twine,  and  the 
like   into  balls. 
TOWNSEND.  Regenerator  tubes  for  gas  retort  settings. 
DOVER.    Trouscr  clips. 

HITCHCOCK.  Carts  and  wagons  for  taking  the  house 
refuse  from  towns. 
STROUD  &  SON  LTD.,  and  TURNER.  Means 
for  use  in  fixing  removable  covers,  such,  for  instance, 
as  those  of  typewriters,  sewing  machines,  and  the 
like. 


24534 

21604 
21610 


24728 
21799 
21817 
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21376   CLIFTON.    Clutch  mechanism. 

Upon  moving  the  usual  sliding  sleeve  certain  valves  A 
are  opened  or  closed  in  passages  between  three  radial 
cylinders  and  filled   with  liquid.    Each   cylinder  has  a 


piston  and  connecting  rod  working  on  to  a  centre  crank  on 
the  driven  member.  When  the  valves  are  closed  the  oil 
cannot  circulate  and  both  parts  are  locked  together,  when 
the  valves  are  open  the  driving  revolves  idly. 

21379    SCOTT   &  WILLIAMSON.    Means  for  use  in  con- 
nection with  electric  motors  and  centrifugal  separators 
or  other  apparatus  driven  by  such  motors. 
The  main  current  passing  through  an  electro  magnet  and 
the  series  winding  of  the  motor  operates  through  the  said 
electro  magnet  a  switch  which  puts  a  resistance  in  shunt 
with  the  series  winding,  and  when  the  necessary  speed  is 


attained  the  current  has  become  meanwhile  smaller.  The 
'  electro  magnet  is  not  then  strong  enough  to  hold  the  switch 
closed,  which  opens  and  disconnects  the  shunt  from  the 
series  winding. 

24570    BELLISS  &  MORCOM  LTD.,  and  JUDE.  Turbines 
operated  by  expansible  fluids. 


A  great  number  of  improvements  are  described  with 
the  following  objects:  (1)  Economical  manufacture ;  (2* 
a  system  of  ventilation  between  the  blades  to  minimise 
the  effect  of  steam  friction  on  the  stationary  parts  of  the 
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turbine;  (3)  the  combination  of  a  Pelton  wheel  for  initial 
expansion  with  the  axial  flow  type  for  the  latter  stages 
of  expansion. 

24700    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Systems   of  electric  motor  control 
and  apparatus  therefor. 
The  switches  of  the  controller  are  operated  pneumatically 
by  the  master  controllers  A  and  iu  a  progressive  manner. 
The  contacts  of  the  switches  control  the  series  and  the 


parallel  connections  of  the  motors  as  well  as  the  resistances 
of  the  motors'  circuit.    The  arrangements  are  made  iu  such 
a  manner  that  the  number  of  connections  between  the  cars 
is  reduced. 
24832    THORP.    Rotary  meters. 

An  improvement  on  Patent  No.  20214,  1901.  and  6017, 
1903,  which  consists  in  supporting  the  spindle  of  the  fan  or 
turbine  wheel  by  means  of  an  annular  single  ball  bearing 


having  the  ball  races  of  agate,  and  retaining  the  lower 
end  central  by  means  of  a  fixed  metal  stud  entering  a  bore 
of  the  lower  end  of  the  spindle. 

21841    CLEATHERO.    Friction  clutches. 

The  friction  .  clutch  is  provided  with  three  or  more 
expanding  rings  mounted  alternately  to  the  boss  and  shell 
or  their  equivalents  for  effecting  a  frictional  connection 
and  gripping  each  other. 

24846    EATON.    Dolls  and  dolls'  faces. 

24857    CAPITO.    Electricity  meters. 

21863    HENDERSON  &  HARDING.    Machines  for  marking 

the  size  and  other  particulars  upon  goods. 
21903    CAPELL.    Washing  gases  and  apparatus  therefor. 
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2t850    FLEMING.    Instruments  for  detecting  and  measuring 
alternating  electric  currents. 

In  a  vacuum  glass  bulb  there  are  enclosed  an  incandes- 
cent carbon  filament  and  a  cylinder  of  aluminium  sur- 
rounding the  latter.  The  carbon  filament  is  brought  to 
incandescence  by  a  source  of  direct  current,  and  the 
apparatus  acts  then  as  a  rectifier  of  alternating  current  of 


revolvably-mounted  internal  gear  connected  with  the  pinion, 
and  also  engaging  with  the  planetary  gear  a  driven  member, 


low  and  high  frequency.  The  illustration  shows  the 
application  of  the  invention  to  wireless  telegraphy.  The 
electric  oscillations  induced  in  the  receiving  wires  are 
rectified,  as  the  current  in  the  bulb  can  flow  only  in  one 
direction,  and  a  mirror  galvanometer  indicates  the  received 
currents. 

34862    MILLER.    Steam  whistles. 


The  whistle  A  is  carried  through  an  opening  in  the 
top  of  the  adjustable  casing  13,  which  has  a  lateral  opening 
provided  with  a  bell  mouth  for  directing  the  sound  to  any 
desired  point. 

241)26    STOREY.    Appliances  for  use  in    hair  dressing. 

BARNETT.    Arrangements  and  apparatus  with  means 

for  displaying  advertisements  or  the  like.  , 
BROOKES.    Child's  adjustable  swing  cot  and  chair. 
WILKINSON.    Tyres  or    tyre  covers  provided  with 

non-skidding  devices. 
BAKER.    Cards  or  the  like  for  advertising  purposes. 
THORP.    Construction  of  variable  capacity  chambers. 
BRIDDON.    Middlings  purifiers  and  the  like. 
SUMMERFIELD.    Screw  bolts  and  nuts. 
HATMAKER.    Dry  compound  of  coffee  and  milk  (with 

or  without  sugar)  and  process  for  making  same. 
BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electro-magnetic  speed  changing  and 
reversing  devices. 
The  members  of  this  gear  consist  of  a  pinion  mounted 
upon   a  driving  shaft  engaging  with   planetary  gear  a 


24936 

24939 
24919 

2-4968 
25037 
250.3.3 
25059 
25076 

24876 


and  magnetic  clutches  adapted  and  arranged  to  hold  either 
the  internal  gear  or  the  axis  of  the  planetary  gear  stationary, 
and  to  lock  either  or  both  to  the  driven  member. 

24889    DEWRANCE.  "    Water-level     indicators     for  steam 
generators  and  the  like. 

In  a  water-level  indicator  of  the  kind  wherein  the  auto- 
matic valve  in  the  upper  arm  is  formed  on  or  attached  to 
a  spring  carrier  adapted  to  hold  the  valve  off  its  seat 
during  the  operation  of  "  blowing  through,"  but  to  permit 


the  said  valve  to  seat  itself  in  the  event  of  the  gauge  glass 
suffering  fracture,  the  valve  seat  is  arranged  in  such  a 
manner  in  relation  to  the  valve  that,  in  the  event  of  the 
spring  carrier  breaking,  the  valve  falls  away  clear  of  its 
setting  and  of  the  passage  to  the  gauge  glass. 


25003 


SIR  W.  G.  ARMSTRONG,  WIIITWORTH,  &  CO.  LTD., 
&  SODEAU.  Method  and  means  of  increasing  the 
work  obtainable  from  a  charge  of  compressed  air, 
more  particularly  apjilicable  to  the  propulsion  of 
torpedoes  and  the  like. 


2fOO3/04. 


By  the  means  described  the  progressive  feeding  of  com- 
bustible liquid  into  the  gas  reservoir  A  to  increase  its  pres- 
sure, and  which  is  used  for  propelling  a  torpedo,  is  made 
dependent  upon  the  fall  of  pressure  within  the  gas 
reservoir. 


25087 


BOUSFIELD,  LANE,  &  ROBINSON.    Cutter  or  tool- 
carrying  chains  for  coal-cutting'  machines. 
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25046    SIMM s  &  BLAKEMORE.    Petrol  and  like  motors  for 
automobiles  and  for  other  services. 

The  centra]  air  passage  is  arranged  concentrically  within 
a  float  chamber,  the  float  in  which  regulates  the  admission 
of  petrol  to  the  tank  in  any  usual  way.  The  float  tank  com- 
municates with  the  central  spray  jet.  At  slow  speeds  the 
mixture  obtained  in  this  way  is  sufficient,  bu'l  when  the 


speed  increases  an  auxiliary  supply  of  air  is  admitted 
through  openings  in  an  upper  piston  valve,  registering 
with  openings  in  a  corresponding  cylinder.  This  is  effected 
against  the  action  of  a  spring  by  the  varying  strength  of 
the  suction  stroke  of  the  engine. 

2.5127    DAY  &  MUECii;    Machinery  used  in  moulding  candles, 

night    lights,  and  the  like. 
25130    SHEARER.    Devices    for   covering  and    sealing  jars, 

pots,  and  the  like. 
25146    BROWN.    Golfing  clubs  and  the  like. 
251.30    STEVENS.    Process  and  means  of  attachment  of  spouts 

to  kettles,  teapots,  coffee  pots,  watering  cans,  and 

other  vessels. 

2ol57    SEAL.    Two-stroke  cycle  internal-combustion  engines. 
The  charge  is  drawn  into  a  pump  and  then  compressed 
into  a  chamber,  the  passage  to  which  is  then  cut  off  from  the 
pump,  alter  which  communication  with  this  chamber  and 


I  he  working  cylinder  is  opened  and  the  charge  hied  in  the 
chamber,  so  that  each  charge  is  transferred  (whilst  under 
pressure)  from  the  pump  to  the  working  cylinder. 
25202    JANZER.  Printing. 

25226  METROPOLITAN  AMALGAMATED  RAILWAY 
CARRIAGE  AND  WAGON  CO.  LTD.,  and 
MORGAN.    Meat  vans. 

25239    HURST.    Elastic  braces  for  supporting  wearing  apparel. 

2526(5    HEATON.    Boot  machinery. 

25267    PARKER.    Bookstands  and  the  like. 

25279  GILLUM.  Horse-actuated  brake  otherwise  actuated  by 
hand. 

25285    JAMES.       Wash  basins,  baths,  urinals,  water-closet 

pans,  and  the  like. 
25302    REEVE.    Abacus  or  apparatus  chiefly  designed  for  use 

in   teaching  arithmetic. 
25309    TAR  MACADAM  (PURNELL  1IOOLEYS  PATENT) 

SYNDICATE  LTD.,  and  HOOLEY.    Apparatus  lor 

use  in  the  preparation  of  "tarred"  slag,  macadam, 

and  other  material. 
25362    D.  STEWART  &  CO.  (1902)  LTD.;  and  WISHART. 

Side-tipping  wagons. 
25417    MARTIN.    Machines    lor   turning    hay,    corn,  clover, 

and  similar  crops. 


25105    CLARKE.    Packing  rings  for  fluid-pressure  turbines, 
rotary  engines,  and  the  like. 


The  packing  ring  is  constructed  in  sections,  the  ends  of 
which  abut  against  each  other,  the  grooves  in  which  the 
rings  are  located  being  made  with  a  greater  internal 
diameter  than  the  external  diameter  of  the  packing  ring. 

25432    SCHAAF.       Typewriting     and     other  key-actuated 
machines. 

25163    MOORE    &    BOURNE.    Brush    holders    for  dynamo 
electric  machines  and  electric  motors. 
Side  plates  are  fixed  at   opposite  sides   of  the  clamp 
by  means  of  which  the  holder  is  clamped  to  its  support. 


A  spiral  spring,  which  is  carried  by  the  rear  portion  of  the 
brush  holder,  has  arms  which  pass  along  at  opposite  sides 
of  the  clamp  and  bear  against  the  upper  end  of  the  brush 

25186  RADBRUCH.  Stoppers  for  bottles,  jars,  and  like 
receptacles. 

25513    SUGG.    Outdoor  shop  lamps. 

25677    BOYD  &  J.  &  T.  BOYD  LTD.    Cop  reels  for  winding 

and  warping  machines. 
2" 679    ELLIS.    Strengthening  wood  boxes  and  cases. 
23705    SNELL.  Trivet. 

25861    BENTLEY,  BENTLEY,   &  BENTLEY.       Joint  for 

earthenware  and  other  pipes. 
25951    SARGAN.    Skid  pans  and  the  like. 
25973    MAYNARD.       Dust-extracting    apparatus    for  chaff 

cutters. 

26135  THORNEYCROFT,  FARQUHAR,  A-  HILL.  Breech- 
loading  small  arms. 

26218    MAGFARLANE.    Centrifugal  machines. 

26246  BUSSE.  Process  and  apparatus  for  the  manufacture 
of  illuminating  gas. 

26385    VON   HANDORFF.    Two-stroke  cycle  gas  engines. 

The  engine  is  double  acting,  and  is  so  arranged  that  the 
air  for  scavenging  and  combustion  being  under  pressure, 
gas  is  drawn  in  when  passing  through  a  nozzle  arranged  in 
front  of  the  main  supply  valve.    The  supply  of  air  and 


explosive  mixture  is  regulated  by  means  which  control  the 
main  supply  valve  and  the  supply  of  gas  by  means  of  a 
gear-controlled  valve,  so  that  the  charging  of  the  working 
cylinder  takes  place  while  the  exhaust  porrs  are  open. 

261-80  OWEN.  Appliance  for  use  in  calculating  distances,  the 
same  being  particularly  applicable  for  use  in  range 
finding  for  artillery  or  rifle  shooting. 

26560  FRANK.  Slat-like  structures  for  use  in  the  manu- 
facture of  blinds,  tents,  walls,  boats,  driving  belts, 
bands,  and  other  structures. 

26800    BONGARTZ.    Sliding   windows  for  carriages. 
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26831  HUTCHISON  &  HUTCHISON.  Golf  balls. 
27064  KUNZEL.  Apparatus  for  "shooting"  games. 
27322    SCOTT.    Motor  car,   motor   boat,  and  other  vehicles, 

fittings,   and  furnishings. 
27373    NEWTON   (Farbenfabriken  vorm.   F.  Bayer  &  Co.). 

Manufacture  and  production   of  oxyanthraquinones 

and    of    an   intermediate   product  therefor. 
27371.    NEWTON  (Farbenfabriken   vorm.  F.    Bayer   &  Co.). 

Production    of    oxyanthraquinones   and  derivatives 

thereof. 

27643    WALTON.    Pickers  for  looms  for  weaving. 
27677    TOOTH.    Gas  lamps. 

27707  MICHAUD  &  DELASSON.  Manufacture  of  an  indes- 
tructible filament  for  gas  and  electric  lamps  for 
lighting  and  heating  purposes. 

The  filaments  for  gas  and  electric  lamps  are  formed  from 
magnesia,  silica,  lime,  or  alumina  fused  by  t he  action  of 
an  oxyhydric  gas  blow-pipe,  through  the  centre  of  which 
the  powdered  material   gradually  descends. 

277<)3    CUNDALL,  CUNDALL,   CUNDALL,  &  CUNDALL. 

Means  for  timing  the  firing  of  explosive  mixtures 
in  explosion  or  internal-combustion  engines. 

A  cam  groove  is  provided  in  the  hub  of  a  cam  into 
which  extends  a  stud  secured  to  the  side-driven  shaft  of 


the  engine  and  secures  the  said  cam  and  shaft  together, 
but  admits  of  limited  independent  lateral  and  rotary 
movement  of  the  cam  relatively  to  the  driven  shaft  to 
alter  the  timing  of  the  cam-sparking  device. 

27s.").")    RUG-E.    Drink insr  troughs  for  cattle,  poultry,  or  the 
like. 

28024    CHRISTIANSEN  &  OLORIUS.    Apparatus  for  manu- 
facturing paner  bags. 
28232    HOARE.  Game. 

28256    CEIPEK.    Manufacture  of  safety  explosives. 

23285    ORANGE.    Receptacle   or  holder  for  compositions  in 

"  stick  "  form . 
28297    OUDIN.    Apparatus  for  the  production  of  ozone. 


1905. 

98    SLINGER.    Weft  fork  of  textile  looms. 
128    SAWYER-.    Suction  discs  and  valves  as  used  it;  dent..! 
practice. 

226  ROGERS.  Construction  and  arrangement  of  suckling 
tubes  or  teats  for  weaning  calves,  or  other  young 
animals. 

26:',  ECONOMIC  SAFETY  G  AS  CO.  LTD.,  and  FOWLER. 
Carburetters. 

Air  is  admitted  by  the  pipe  A  where,  after  passing  along 
a  series  of  tortuous  pasages,  it  comes  into  contact  with 


a  shallow  layer  of  hydrocarbon  regulated  by  a  float  feed 
and  supplied  from  an  upper  reservoir.  The  mixture  is  then 
led  off  at  B,  being  diluted  with  a  secondary  supply  of  air. 

355    HARRIS  &  ANDERSON.    Surface  condensers. 


403    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  heaters. 

The  liquid  container  has  a  central  heating  coil  therein 
and  is  mounted  upon  springs,  a  contact  being  placed  under- 
neath the  receptacls    The  weight  of  the  liquid  compress--* 


the  springs  and  completes  the  circuit,  which  is  automatically 
broken  by  the  decreased  weight  of  the  contents  in  the 
receptacle. 

407  TAYLOR.  "Underleasings"  or  grids  for  carding 
engines,  bale  breakers,  hopper  feeders,  openers, 
scutchers,  gins,  and  the  like  employed  in  the  pre- 
paration of  cotton  and  other  fibrous  materials  or 
substances. 

413  MESSTER.    Method  of  working  a  phonograph  and  a 

cinematograph  in  conjunction. 

414  MARKS    (Welin).    Automatic,  pianos. 

484  ZARA.  Axle  boxes  of  locomotives.  [Date  applied  for 
under  International  Convention,  January  12th,  1904.] 


That  part  of  the  exterior  profile  of  the  liner,  which  is 
in  contact  with  the  guides  of  the  boxes,  is  made  of  a 
circular  form  with  the  object  of  securing  the  free  and 
even  support  of  the  axle  boxes  on  the  journals  of  the  axles. 

640    HUNT  &  CLARK,  II  [TNT,  &  CO.  LTD.     Hat  and  coat 
hooks. 

696    CHRISTIE.       Farmyard  manure  breakers  and  distri- 
butors. 

756    JOHNSON.    Ball  trap  intercepter. 

854    MILLS  (Soc.  Anon,  de  Broderie  Automatique) .  Reader 
or  machine  for  perforating  paper  to  be  used  with  the 
jacquard  in  automatic  embroidery  machines. 
966    SCOTTER.    Fire  escape  shoot. 
891    GARE.    Silent  and  resilient  vehicle  wheels. 
986    CHESTERMAN.    Cycle  pedal  plates. 
1053    CARTER.-  Toilet  powder  paper. 
1087     PETERSEN.    Navigable  vessels. 

1096    S.  ALLCOCK  &  CO.  LTD.,  and  WILLIAMS.    Artific  ial 
fishing  bait. 

1186    ROTH.    Shuttles  for  looms  for  weaving. 

1216    GTBBINS.    Feeding  devices  tor  wringing  machines. 
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809    MAXWELL-.    Water-tube  boilers. 

The  tubulous  boiler  shown  comprises  a  series  of  elements, 
each  having'  the  usual  upper  and  lower  drums  connected  by 


1282    DANN.    Change-speed  gear. 

The  loose  gear  wheels  are  clutched  to  their  shaft  by  means 
of  a  series  of  clutch  blocks,  which  are  mounted  to  slide  in 
radial  slots  in  the  wall  of  a  hollow  shaft,  and  adapted  to 


water  tubes.  Each  upper  drum  lias  a  steam  connection 
above  the  water  level  with  a  steam  receiver  drum,  from 
which  the  supply  is  drawn. 

819    BLATHWAYT.    Brakes  for  cycles. 

On  back   pedalling  the  cam   fixed  to  the   crank  axle 
engages  with  a  pawl  fixed  to  the  brake  arm.    This  pulls 


the  pawl  back,  also  forcing  the  brake  arm  back,  causing 
the  brake  block  to  make  contact,  against  the  resistance  of 
a  spring,  with  the  brake  rim. 

855    BOOCOCK  &  BOOCOCK.    Steam  and  other  engines, 
pumps,  and  the  like. 

A  rotary  motion  is  imparted  to  a  piston  and  piston  rod 
by  means  of  a  worm  which  is  mounted  on  a  shaft,  the 


f~  rr^rr 


worm  gearing  with  a  worm  wheel  mounted  upon  the  piston 
rod.  The  shaft  also  carries  a  ratchet  wheel  operated  by 
a  ratchet  which  is  pivoted  on  the  shaft,  the  lever  being 
connected   with  and  operated  by  the  connecting  rod. 


be  thrust  outwardly  into  frictional  engagement  with  a  gear 
wheel  loosely  mounted  on  the  hollow  shaft  by  the  expansion 
of  an  internally-coned  split  ring  by  means  of  a  conical 
expander. 

1347  MANN  &  MANN'S  PATENT  STEAM  CART  &  WAGON 
CO.  LTD.  Method  and  means  for  filling  steam  carts, 
wagons,  and  the  like. 

1430    GASTON  SAUTTER,  EMILE  HARLE,  &  JEAN  REY. 

Method  of  compounding  alternating-current  machines. 
[Date  applied  for  under  International  Convention, 
February  4th,  1904.] 

The  improvement  relates  to  the  method  of  compounding 
alternating-current  machines  by  a  reaction  exciter,  and 
consists  therein  that  a  portion  A  of  the  primary  winding 


of  the  said  exciter  is  excited  by  a  continuous  current 
derived  from  an  independent  source  B  of  the  alternating- 
current  machine  C,  and  that  the  other  portion  D  of  it  is 
self  exciting. 
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TODD  &  HAZLEWOOD.    Means  for  stoppering  bottles, 

jars,  and  other  vessels. 
ADAMS.  Sinks. 

TRAHAIR.    Device  for  securing  cuffs  to  the  wristbands 
of  shirts. 

HARVEY  &  HARVEY.    Automatic  couplers  for  rail- 
way wagons  and  the  like. 
JACKSON.    Needle  cases. 
SCHROEDER.  Locks. 
SHORT.  Diffusimeters. 

OTTOHILGENSTOCK  COKE  OVEN  CO.  LTD.  (Dr.  C. 

Otto  &  Co.  G.  m.  b.  H.).    Cokinsr  of  coal. 
WOOD  &  OAKSFORD.    Apparatus  for  the  agitation 

of  solutions  and  the  like  used  in  electro  deposition  of 

all  metals. 
RICHARDSON  &  MARR.  Gloves. 
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2083  HAZELL  &  CHAPMAN.  Apparatus  for  washing  and 
drying  photographic  plates  or  films. 

2238  FISCHER.  Process  for  the  manufacture  of  matrices 
for  the  galvanoplastic  reproduction  of  printing 
blocks. 

2290  ROBERTSON.  Tubular  boiler  for  motor  carriages, 
wagons,  and  the  like. 

The  products  of  combustion  are  passed  through  two  sets 
of  firetubes  into  oppositely-arranged  combustion  chambers, 
and  from  thence  through  further  groups  of  firetubes  into 
oppositely-disposed  flues,  which  are  connected  with  a 
chimney  common  to  both  flues. 

2353    KING.    Passenger's  "stop-train  "  signal. 
2496    ROSE.    Revolving  brush  for  cleaning  pipes. 
2609    CLARKSON.    Quickly-opened  envelope. 
2832   CHAMANSKI  &  BERTELSTEIN.    Water-proof  coats. 
2835    BALDAUF.    Cycie  sledge. 
2839    ECCLES.    Permanent  way  of  tramways. 
3130    REID  &  RIEKIE.       Starting  gear  for  internal-com- 
bustion engines. 

Should  a  back  fire  occur,  and  the  engine  shaft  rotate  in 
the  reverse  direction,  the  starting  shaft  A  is  also  rotated 
with  it,  but  with  such  extra  force  that  the  sliding  nut 


or  collar  B  is  forced  back  against  the  pressure  of  the  spring, 
while  the  pawls  C  engage  the  ratchet  wheel  D  and  prevent 
reverse  movement  of  the  starting  handle  and  risk  of  injury 
to   the  operator. 


3139 
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3185 
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3315 


SHARP.  Kilns  for  drying  and  burning  earthenware 
goods,  applicable  for  drying  malt,  wet  crops,  and 
the  like. 

IIERVIEU    &    THUILLET.    Apparatus  relating  to 
acetylene  gas  generators.    [Date  applied  for  under 
International  Convention,   September  9th,  1904.] 
BAGGALEY  &  ALLEN.    Process  for  producing  copper 
or  copper  matte.    [Date  applied  for  under  Inter- 
national Convention,  March  17th,  1904.] 
CROWLEY.    Device  for  practising'  golf  putting. 
OPTEKMAN    &    VAN    LENNEP.  _    Machinery  or 
apparatus   for  flattening  or  shaping  the  sides  of 
cigarettes. 
HAY.    Motor  car  race  game. 
3335    PREEDY.    Chimney  and  ventilating  shaft  top. 
3359    FRASER   &   CHALMERS  LTD.   (Millhouse  &  Mac- 
Farlane).    Means  for  securing  parts  to  shafts,  such 
as  tappets  to  the  stems  of  stamp  mills. 
3389    MORRISON.    Ships'  side  lights  or  scuttles. 
3505    HERRMANN.  Guard  or  apparatus  for  use  with  circular 

saws  when  cutting  short  lengths  of  wood. 
3544    IIOBSON.    Beer  pumps  or  the  like. 

3680    PEHRSON.    Production  of  bars,  rods,  tubes,  blanks, 
and  the  like  direct  from  melted  metal. 
BREWTNALL.    Surface  apparatus  for  heating,  cooling, 
and  the  like. 
3916    THOMPSON  (Scoville).    Check  valves. 
3959    PARKER.    Steam  scurfing  bar  for  gas  retorts. 
4061    WINDETT.    Portable   cricket-crease  marker. 
4525    MAHOUT.    Internal-combustion  engines. 
4565    ABEL    (Act.-Ges.    fur    Anilin    Fabrikation.  Manu- 
facture of  a  new  derivative  of  para-phenetidine. 
AYRES  &  COLSON.    Tables  having  folding  supporting 
means. 

4223    WILSON.    Starting  and  reversing  internal-combustion 
engines. 

The  transmission  gearing  A  and  the  reversing  gearing  B 
operate  the  valve  or  cam-motion  shafts  for  the  maintenance 
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4948 


of  the  due  sequence  of  the  operation  of  the  valves  of  the 
internal-combustion  reciprocation  gas   or  oil   engine  (in 


B 
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whichever  direction  its  main  shaft  rotates)  working  in 
conjunction  with  a  turbine. 

5210    PENGELLY  &  BAILEY.    Colotomy  appliances. 
5257    KRUSE.    Stage  scenery. 

5582  LAPEYRADE.  Dynamo  electric  machines.  [Date 
applied  for  under  International  Convention,  March 
17th,  1904.] 

The  dynamo  comprises  two  armatures  having  induction 
poles  between  which  the  said  armatures  are  located,  each 
being  formed  by  a  pole  piece  and  a  core  magnetised  by 
the  coils,  said  core  having  a  reduced  section  with  regard 
to  that  of  the  pole  piece,  and  the  latter  having  at  its  centre 
a  notch  for  separating  the  two  parts  of  the  pole  piece. 

5927  BOWLY  &  RUN  A' ON.    Elastic  tyres  for  vehicle  wheels. 

5957  HALE.    Car  seats. 

6254  SIEGER.    Stuffing  boxes. 

6354  BALINT.    Steam  generators. 

Comprises  an  element  for  a  steam  boiler,  consisting  of  a 
nest  of  tubes  resembling  a  grating  and  formed  in  one 
piece.  This  comprises  a  certain  number  of  parallel 
cylindrical  bars  arranged  in  the  same  plane,  and  connected 
at  both  ends  by  cross  bars,  all  the  bars  of  the  grating  being 
hollowed  out  to  form  passages  or  tubes. 
6387    EICHNER.    Expansible  peg. 

6616    MORGAN.    Combined  spanners  and  pipe  wrenches. 
6761    BARTOSCHEK.    Kneading  machines. 


6986 


MERRILL.  Combined  strainer  and  valve  for  water 
supply  pipes  and  the  like.  [Date  applied  for  under 
International  Convention,  August  2nd,  1904.] 


The  device  consist  of  two  strainers  and  separate  water- 
controlling  means  to  admit  water  to  same,  so  that  the  flow 
of  water  may  have  an  uninterrupted  flow  through  one  while 
the  other  is  being-  cleaned. 
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6491    GASTON  SAUTTER,  EMILE  HARLE,  &  JEAN  REY. 

Generation  of  steam  from  hot  liquids  for  the  pro- 
duction of  motive  power.  [Date  applied  for  under 
International  Convention,  April  12th,  1904.] 

The  energy  of  hot  liquids  discharged  at  or  near  atmos- 
pheric pressure  is  recovered  l>y  employing  the  heat  of  the 
liquid  to  vaporise  a  portion  of  its  weight  by  means  of  the 
diminution  of  pressure  produced  by  a  condenser,  and  in 
utilising  in  a  turbine  the  steam  thus  produced. 

714-1    ZEIDLER.    Weighing  apparatus  for  railway  vehicles. 
7108    KENNEDY.    Devices  for  governing  the  speed  of  turbine 
or  other  water  wheels. 

Two  ratchet  wheels  are  mounted  on  the  main  shaft,  four 
pawls  being  provided  which  are  attached  to  two  vibrating 


levers  which  are  actuated  by  cranks  or  eccentrics  on  the 
driving  shaft,  so  that  the  action  of  the  ratchet  wheels  and 
main  shaft  can  be  caused  in  either  direction. 

r.563    M  ERR  ALLS.    Rock  breakers  and  pulverisers. 

7682    TOPPER.    Combined   tip  and  toe  protector  for  boots 
and  shoes. 

"39    IIEIDE  (Renter  Water  Heater  Co).    Valve  mechanism 
for  water  heaters. 

An  automatic  valve  mechanism  is  described  wherein  the. 
gas  valve  is  controlled  by  the  pressure  of  the  water  supplied 
to  the  heater.    This  is  arranged  in  such  a  way  that  on  a 


7T5<S/or. 


reduction  of  pressure  the  gas  valve  will  be  opened  and 
kept  open  as  long  as  the  flow  of  water  through  the  heater 
is  greater  than  can  be  supplied  past  the  gas  valve. 


7716  RATEAU,  GASTON  SAUTTER,  EMILE  II A  RLE,  & 
JEAN  REY.  Manufacture  of  metal  blades  for  the 
moving  wheels  of  steam  turbines.  [Date  applied  for 
under  International  Convention,  May  5th,  1904.] 

The  moving  blades  of  a  steam  or  gas  turbine  are  formed 
from  sheet  metal,  the  blades  being  made  in  a  stamping 
machine,  from  a  rectangular  piece  of  sheet  metal,  each 
rectangle  making  two  blades,  each  having  a  base  bent  at 
right  angles  to  it. 


r60    KUCHENMEISTER  &  TIIOMANN.  Brick-moulding 
machines. 

PHILLIPS.       Machines  for  bordering  and  applying 

gum  or  the  like  to  surfaces. 
GTLLES.    Station  indicators. 

USENER.    Electric  telegraph  apparatus  and  devices 
for  indicating  at  a  distance  the  position  of  a  pointer 
needle  or  the  like. 
HILL.    Transfer  presses. 

STEWART.    Combined  motor  and  power-transmitting 

mechanism. 
ALLEN.    Conversion  of  copper  mattes, 
SEITZ.  Filters. 

SCHAWB.    Inflatable   wearing-  apparel. 
KENNEDY.    Linotype  machines. 

BAEGER  &  GUTTNER.    Method  and  apparatus  for 

separating  wort  from  mash  by  centrifugal  action. 
GEBRUDER  HEYLAND  CO.  G.  m.  b.  H.  & 
WULTZE.  Process  for  the  production  of  lead 
acetate.  [Date  applied  for  under  International  Con- 
vention, June  11th,  1904.]  . 
SHOEMAKER.  Wireless  telegraph  transmitting 
apparatus.  [Date  applied  for  under  Patents  Rule 
9,  April  27th,  1905.] 

Owing  to  the  present  invention  the  spark  gap  usually 
employed  in  wireless  transmitter  is  avoided.  About  25 
condensers    are    mounted    in    parallel    to  direct-current 
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generator  and  charged  at  1,000  volts';  they  are  then  dis- 
charged in  series—  I.e.,  at  2,500  volts — through  the  radiating 
circuit.  The  mechanism  of  charging  and  discharging  is 
effected  by  a  revolving  commutator. 

BEALS.  Machines  for  marking  surface  areas.  [Date 
applied  for  under  International  Convention,  May  6th, 
1904.] 

MUDD.    Manufacture  of  weft  boxes  and  the  like. 
BERG  MANN.    Flyer  spindles  for  spinning,  doubling, 

twisting,  and  like  machines. 
BRUHLMANN.    Matches,  firelighters,  and  the  like. 
FRIED.  KRUPP  AKT.-GES.    Cooling  devices  for  the 
piston  rods  of  gas  engines.    [Date  applied  for  under 
International  Convention,  July  14th,  1904.] 
The  piston  rods  are  cooled  by  fixing  one  end  of  a  jacket 
tube  to  the  piston  rod,  while  the  other  end  of  said  tube  fits 
around  and  is  free  to  slide  upon  the  piston  rod  so  as  to 
permit  of  relative  motion  between  the  piston  rod  and  t lie 
jacket  tube,  due  to  expansion. 

9774    DOUG  UERTY.  Starting  or  blowing  in  of  blast  furnaces 
and  the  like. 

The  application  describes  the  method  of  blowing  in  blast 
furnaces,  consisting  in  placing  in  front  of  the  gases  emanat- 
ing from  the  furnace  a  body  of  an  inert  gas  or  vapour 
sufficient  to  prevent  explosion  at  the  points  where  the  gas  is 
to  be  consumed. 

9778    BOOF.    Roasting  coffee,  malt,  and  the  like    and  for 
subsequently  cooling  and  glazing  the  roasted  material. 
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10105  GOUADON.  Machines  for  rectifying  the  teeth  of  gear 
wheels.  [Date  applied  for  under  International  Con- 
vention, May  14th,  1904.] 

10122  THURGOOD  &  HASELWOOD.  Grater  for  nutmegs 
and  other  comestibles. 

10220  FORGUES.  Machines  for  cleaning  milk  cans  and  other 
recejitacles. 

10279  YOUNG.  Rotary  carburetters.  [Date  applied  for 
under  International  Convention,  May  25th,  1904.] 

A  shaft  is  supported  within  a  shell  and  upon  it  are  mounted 
a  plurality  of  fan  wheels  A,  which  have  inclined  blade.s 
and  forwardly  tapered  peripheral  rims.  The  blades  of  the 
alternate  fan  wheels  are  inclined  in  opposite  directions,  so 


that  the  ingredients  of  the  explosive  mixture  may  be 
more  thoroughly  mixed.  The  taper  of  the  rims  contracts 
the  centrifugal  tendency  developed  by  the  revolution  of  the 
fan  wheels. 

10406  BUSCHER,  HENKELS,  &  HENKELS.  Method  and 
machine  for  producing  braided  or  plaited  lace. 

10442    GRIMBERG.    Device  for  cleaning  water-tube  boilers. 

10549  VERGER,  JEANRENAUD,  &  CRATJSAZ.  Pipe 
wrench. 

10641  PRIEST,  MILLWARD,   &   MORRALL.  Overhead 

runways. 

10642  JOHNSON.    Machines  for  punching  metal. 

10738    DAY   &    YERBURY.       Construction  of  condensers. 

evaporators,  heaters,  and  such  like  vesels  whereby 

the  easier  flow  of  condensing  water  or  liquor  through 

the  tubes  is  obtained. 
10746    BOSSART.    Finishing- and  lustering  machines  for  yarns 

and  threads. 

10749    SUZUKI.    Water  heaters   or  steam  generators. 

The  products  enter  an  inspection  chamber  through  a 
dampered  opening,  and  pass  therefrom  to  the  chimney 
through   a  smoke   trunk,  which   communicates   with  the 


chimney  through  a  dampered  opening  and  a  dampered  open- 
ing direct  passage  of  the  products  of  combustion  to  the 
chimney. 

10863  MILLET.  Golf  clubs.  [Date  applied  for  under  Inter- 
national Convention,   March   24th,  1905.1 

10872    OPTISCHE    ANSTALT  C.   P.    GOERZ  AKT.-GES. 

Prism  mounts  for  telescopes.  [Date  applied  for  under 
International  Convention,  May  27th,  1904.] 

10890  BAUMANN.  Thrashing  machines  and  self  feeders  or 
elevators  therefor. 

11188  RANSFORD  (Cie.  des  Bouchages  Hermetiques  Simplex). 
Closing  receptacles. 

11195  YOUNG.  Music  sheets  for  mechanical  musical  instru- 
ments. [Date  applied  for  under  International  Con- 
vention, March  6th,  1905. ] 

11216    HEIDE  (Thompson).    Stay  bolts. 

11223    DASPUR.    Self-closing  valves  or  push  cocks. 

11603    MEYER.    AVashing  machines. 

11012    GARSIDE.    Screw  stoppers  for  bottles  and  the  like. 
11846    CONNE.    Letter  sheets. 

11856  BOULT  (Lanston  Monotype  Machine  Co.).  Centering 
mechanism  for  type-casting  machines. 


11606    KINGSBURY  (Western  Electric  Co.).    Telephone  cur- 
rent retransmitting  and  reinforcing  apparatus. 

The  invention  consists  therein  that  the  telephonic  cur- 
rents pass  through  a  coil  surounding  a  fixed  magnet  pole 
pieve  and  a  light  movable  pole  piece,  the  one  end  of  which 


is  attached  to  the  centre  of  a  very  thin  and  light  movable 
disc  of  the  granular  microphone,  whilst  the  other  end  is  in 
close  proximity  at  the  end  of  the  fixed  pole  piece. 

11780  EVANS.  Apparatus  for  straining,  or  for  separating, 
solids  from  fluids,  more  especially  intended  for  use 
with  apparatus  operated  by  water  or  other  fluid. 
[Date  applied  for  under  International  Convention, 
June  4th,  1904.] 


A  casing  is  provided  which  is  divided  into  two  chambers 
by  a  strainer,  one  of  the  chambers  having  an  inlet  and  the 
other  an  outlet,  there  being  in  the  inlet  chamber  a  part 
forming  a  trap  to  retain  solid  matter. 

11890  FREEBURY.  Tools  for  use  in  fixing  tubes  in  tube 
plates.  [Date  applied  for  under  International  Con- 
vention, June  21st,  1904.] 

11915    BRAHAM.    Oil  lamps. 

12108  LEVY.       Shuttle  for    use  in   embroidery  machines. 

[Date  applied  for  under  International  Convention, 
July  2nd.  1904.] 

12109  LEVY.       Apparatus     for    filling     the    shuttles  of 

embroidering   machines.    [Date  applied   for  under 

International  Convention,  July   2nd,  1904.] 
12U0    IMRAY  (Pressed  Prism  Plate  Glass  Co.).  Apparatus  for 

grinding  and  polishing  glass. 
12283    LAKE   (Ingersoil-Sergeant    Drill    Co.).  Channeling 

machines. 

12369    THOMSON  (American  School  Furniture  Co.).  Desks. 
12456    PINATEL.       Vice.       [Date  applied  for  under  Inter- 
national Convention,  July  5th,  1904.] 

The  sleeve  or  nut  of  a  vice  (in  which  the  jaws  are  arranged 
to  turn  in  a  horizontal  plane  for  gripping  tapered  articles) 
is  arranged  so  that  it  is  located  in  the  elongated  or  oval 
hole,  and  is  provided  with  knife  edges  or  beads  located  in 
vertical  grooves  provided  in  the  radius  of  the  oval  hole. 

12492    ABEGG.    Shuttles  for  looms  for  weaving. 
12846    PARTON.    Waste  fittings  and  traps  of  shampoo  and 
other  lavatory  basins. 
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12873  SCHIEWEK.  Locking  pin  for  securing  linch  pins  or 
the  like. 

13118    BONNICAET  (Carpentier).    Wall  plugs  or  pegs. 

13170    CLARK  (Riess).    Gas-regulating  cocks. 

13-180    THIEMANN.       Process    of    utilising    waste  amber. 

[Date  applied  for  under  International  Convention, 
June  25th,  1904.] 

13194    KAISER.    Portable  fans  or  ventilators. 

13259  WATTS,  TYLER.  &  FRENCH-BREW STER.  Device 
for  stopping  leaks  in  the  radiators  of  motor  cars. 

13321  PLOWMAN.  Cleaning  and  polishing  cream  for  furni- 
ture and  the  like. 

13645  RUTHERFORD.  Vehicle  wheels.  [Date  applied  for 
under  International  Convention,  January  31st,  1905.] 

13692  LACAZE.  Apparatus  for  compressing  pulverulent 
material  into  a  spherical  or  approximately  spherical 
form.  [Date  applied  for  under  International  Con- 
vention, October   14th,  1904.] 

13773    NICHOLSON.    Shaft  couplings. 

Consists  in  forming  the  coupling  members  of  a  coupling 
which  is  provided  with  double-tapered  friction  jaws  with  arms 
having  boles  for  the   longitudinal    clamping  bolts.  The 
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invention  also  consists  in  forming  the  faces  of  the  double- 
tapered  friction  jaws  with  off-set  portions  so  as  to  enable 
the  shafts  of  different  diameters  to  be  coupled  together. 

13896    NEUHAUS.    Lawn   mowers   or   similar  grass-cutting 
machines. 

1390D    MATSON.    Gear  for  launching  life  rafts. 
13926    HEWITT'.    Pumping  apparatus. 


Each  section  of  a  sectional  rotary  pump  is  provided  with 
a  separate  outlet,  and  may  communicate  with  a  single 
common  inlet. 

14015    McLARDY.    Mouthpiece  applicable  to  tobacco  pipes. 

14239  HARDCASTLE  &  KAY  BROS.  LTD.  Compound 
which  forms  an  emulsion  with  water  to  be  applied 
to  the  surfaces  of  roads  or  other  places  for  the  pur- 
pose of  preventing  the  formation  of  dust  and  of  allay- 
ing it. 

To  prevent  the  dust  on  roads  being  raised,  and  pre- 
venting the  formation  of  the  same,  a  compound  is  laid  on 
the  road  consisting  of  creosote  and  resinate  of  soda,  holding 
pitch  or  asphaltum  in  solution  which  forms  an  emulsion  in 
water. 

14686    LUCAS.  Conveyers. 

14756    BAYER  &  ROCHLITZER.       Heat-insulating  ferrules 

or  bung-hole  bushes. 
14786    GELSTHARP.       Apparatus   for  the  manufacture  of 

rolled  wired  glass. 
15377    CHRISTIDES.    Receptacle  or  case  for  dried  fruits  or 

other  goods. 

15448    BRAMPTON  &  EASTHOPE.    Hubs  for  cycles  and  the 

manufacture  of  the  same. 
15574    LUNOW.    Appliance  for  cutting  paper,  tracing  cloth, 

or  the  like. 

15584  KOREN.  Watering  system  for  gardens,  fields,  and  the 
like. 

15632    PORTER.    Golf  balls   and  the  like  and  the  manu- 
facture of  the  same. 
15746    STOUT.    Buoyancy  motors. 

15844    GRIFFITH.       Hat  pins.       [Date  applied  for  under 

International  Convention,  August  3rd,  1904.] 
15995    HUTH.    Spring  tyres. 

16154  DIENER.  Manufacture  of  hollow  roll  pastry.  [Date 
applied  for  under  International  Convention,  October 
17th,  1904.] 


16275    PRESTWICH.    Miners'  safety  lamps. 

16277    TUCKER.    Fittings  of  baby  carriers  or  suspenders. 

16392  OZONAIR  LTD.,  and  JOSEPH.  Apparatus  for  ozonis- 
ing  atmospheric  air. 

16641  NEWTON  (Co.  Henry  R.  Worthington).  Centrifugal, 
turbine,  and  similar  pumps. 

The  suction  pasage  is  in  the  form  of  a  double  volute, 
the  volutes  being  formed  on  opposite  sides  of  and  transversely 


to  the  suction  opening  of  the  impeller,  the  volutes  being 
so  constructed  that  they  meet  centrally  above  the  suction 
opening. 

17064    COE  &  COE.    Flame  extinguisher  for  oil  lamps  and  oil 
stoves. 

17202    PRIESTMAN.    Hook  lever  opener  for  "Crown-Cork" 

capsule  bottles. 
17353    DE  LAVAL  &  FAGERSTROM.    Yielding  bearing. 

A  box  is  suspended  by  means  of  one  or  more  cords  or 
wires  which  extend  over  two  supports  situated  one  on  each 
side  of  the  shaft,  the  cords  or  wires  embracing  the  box  in 


such  a  manner  as  to  retain  it  in  its  position  of  equilibrium, 
though  still  allowing  it  a  certain  amount  of  freedom  of 
movement,  owing  to  the  elasticity  of  the  cords  or  wires. 

17595    PFEIFER.    Concrete  pipes. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1901. 

1905. 

10304  ALLMANNA  SVENSKA  ELEKTRISKA  AKTIE- 
BOLAGET.  Single-phase  alternating-current  motors. 

12516  NOLL  &  TRAINER.  Manufacture  of  briquettes  from 
fuel,  ores,  and  the  like. 

12792  ALLGEMEINE  ELECTRICITATS-GES.  Dynamo 
electric  iriticliiiies. 

15517  FABRIQUES  DE  PRODUITS  DE  CHIMIE 
ORGANIQUE  DE  LAIRE.  Manufacture  of  pro- 
ducts of  condensation  of  phenol-alcohols. 

16001    HOLMES.  Hoes. 

18037  POULSEN.  Receivers  for  the  wireless  transmission 
of  signals. 

18324  REAGAN.  Devices  for  automatically  operating  fire 
doors. 

18500    SMITH.    Apparatus  for  treating  hides  and  leather. 

18519  ALLGEMEiNE  ELEKTRICITATS-GES.  Electric 
control  systems. 

18602  FISHER.  Building  blocks  and  walls  produced  there- 
with. 

18756    GRADE.    Roller  bearing. 

18763    PETRINI  &  PETRINI.    Sewing  machines. 

18810    JAGER.    Drop-breech  firearms. 

18820  McARTHUR.  Combined  lamp  shades  and  reflectors. 
18928    MAREY.    Tip  carts. 
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HEAVY    DUPLEX    COMPOUND  GOODS 
LOCOMOTIVE. 

Northern  Railway  of  France. 

We  are  indebted  to  the  courtesy  of  Mons.  du  Bosquet, 
chief  engineer  of  the  Northern  Railway  of  France,  for 
the  photographic  reproduction  and  sectional  elevation 
drawing  of  one  of  the  two  heavy  articulated  compound 
locomotives  designed  by  him  for  working  coal  trains 
weighing  upwards  of  1,000  tons  between  Lens  and  Paris, 
and  also  between  the  former  place  and  Hirson  via 
Valenciennes.    On  the  latter  route  a  steep  gradient,  viz., 


service  are  met  with,  as  in  this  case.  The  rear  group  of 
wheels  are  driven  by  the  high*pressure  cylinders  and  the 
leading  group  by  the  low-pressure  ones,  the  middle  pair 
of  wheels  in  each  case  being  utilised  as  drivers.  The 
high-pressure  cylinders  take  steam  direct  from  the  boiler 
through  pipes  at  the  back  of  the  dome  encircling  the 
outside  of  the  barrel.  This  piping  first  passes  in  a  rear- 
ward direction  to  the  back  of  the  fire  box,  where  connection 
is  made  with  a  common  T-pipe  passing  through  the  bogie 
centre  :  a  second  T-pipe  communicates  with  this,  and  finally 
a  pair  of  steel  pipes  form  the  final  connection  with  the 
high-pressure  steam  chests  above  the  cylinders.    Steam  is 


Fio.  1.-— DUPLEX  COMPOUND  GOODS  LOCOMOTIVE  ON*  NORTHERN  RAILWAY  OF  FRANC'F. 


I  in  83,  has  to  be  negotiated — no  light  task  with  such  a 
load — but  the  new  engines  are  capable  of  performing  the 
work  unaided,  whereas  those  which  preceded  them, 
although  of  great  power,  were  unable  to  do  this  single- 
handed,  and  it  was  therefore  customary  to  divide  the 
trains  before  entering  upon  the  most  heavily-graded  sec- 
tions of  the  line. 

The  locomotives  are  of  the  articulated  type,  as  already 
stated,  the  wheels  being  divided  into  two  groups,  com- 
prising three  pairs  coupled  and  a  pair  of  carrying  wheels 


distributed  to  the  latter -by  means  of  slide  valves  of  the 
ordinary  flat  type  actuated  by  Walsehaert's  motion.  On 
exhausting  from  the  high-pressure  cylinders,  the  steam 
passes  forward  to  the  low-pressure 
provided  with  spherical  joints,  and 
from  the  low-pressure  cylinders  it 
with  flexible  connections  to  allow 
pendent  movement  of  the  two  bogies.  The  weight  of  the 
boiler,  tanks,  and  rear  bunker  are  carried  upon  a  strong 
box  girder  located  directly  under  (lie  centre  of  the  boiler 


pair  through  piping, 
on  finally  exhausting 
traverses  pipes  fitted 
of  the  free  and  inde- 


Fio.  .'.—SECTIONAL  LONGITUDINAL  VIEW. 


in  each  group.  Thus  the  advantage  of  coupling  a  number 
of  axles  (in  this  case  six)  is  secured  without  having  to 
consider  the  objections  which  apply  in  cases  where  the 
rigid  wheel  base  is  unduly  extended.  The  presence  of 
two  independent  bogies  under  the  engine  at  once  ensures 
a  sufficiency  of  flexible  movement  on  curves,  whilst  the 
provision  of  no  less  than  twelve  coupled  wheels,  together 
with  ample  cylinder  capacity  and  boiler  power  in  propor- 
tionate measure,  renders  this  design  of  locomotive  all  that 
can  be  desired  where  the  most  stringent  conditions  of 


barrel.  The  girder,  which  extends  throughout  the  whole 
length  of  the  engine,  is  built  up  of  mild-steel  plates 
connected  by  3§  in.  by  3|f  in.  angles,  and  strengthened 
where  necessary  by  cast-steel  braces  and  stretcher  bars, 
the  girder  as  a  whole  measuring  13 J  in.  deep  by  15  in. 
wide.  A  steel  saddle  casting  is  employed  for  rigidly 
attaching  the  boiler  to  the  girder  at  the  smoke-box  end, 
and  there  are,  in  addition,  two  double  plate  supports,  one 
under  the  second  and  the  other  under  the  third  ring  of 
the  barrel.    At  the  fire-box  end  a  sliding  support  is  pro- 
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vided  between  the  back  plate  and  the  girder,  so  that  the 
boiler  is  supported  at  four  points  in  its  length  from  off 
the  girder,  thus  making  it  possible  to  use  a  lighter  pattern 
of  main  framing  than  would  otherwise  have  to  be  employed. 
The  centres  of  the  two  bogies  are  bolted  to  the  girder,  that 
of  the  leading  bogie  being  spherical  in  form,  and  that  of 
the  rear  bogie  having  a  flat  bearing  surface.  Any  radial 
deflection  or  oscillation  about  the  pivot  or  bogie  is  taken 
up  by  two  spring  stops  or  supports,  one  on  each  side 
at  the  front  end  of  the  engine.  These  stops  are  in  the 
form  of  a  box,  in  which  are  two  spiral  springs  and  a  steel 
pin  for  transmitting  thrust.  The  boxes  are  inclined 
at  an  angle  of  about  45  deg.  to  the  vertical  centre 
line  of  the  engine,  being  bolted  to  the  saddle  casting,  and 


Fio.  3. — Section  through  centre  Fio.  4.— Section  through  centre 

of  front  bogie.  of  back  bogie. 

the  pins  bear  upon  inclined  rubbing  plates  secured  to 
the  bogie  frames.  Radial  movement  and  expansion  are 
allowed  for  at  the  trailing  end  of  the  engine  by  the 
introduction  of  four  circular  bearing  stops  underneath  the 
tanks. 

The  springs  of  the  first  and  second  pair  of  coupled  wheels 
from  each  end  are  "  equalised,"  and  a  similar  arrangement 
is  used  between  the  other  wheels.  The  engines  can  be 
worked  either  simple  or  compound,  at  the  will  of  the 
driver,  by  means  of  intercepting  valves  operated  by  com- 
pressed air,  a  second  regulator  located  in  the  dome  being 
used  for  admitting  boiler  steam  at  a  reduced  pressure  to 
the  low-pressure  cylinders  at  starting  or  under  circum- 
stances requiring  the  exertion  of  exceptional  power.  Of 
the  two  locomotives  thus  far  built,  one  is  in  service,  whilst 
the  sister  engine  is  being  exhibited  at  the  Liege  Exhibition. 
The  principal  dimensions  are  as  follow:  — 

Cylinders,  high-pressure    15f  in.  diameter. 

Cylinders,  low-pressure    24f  in.  diameter. 

Piston  stroke    26f  in. 

Coupled  wheels   4  ft.  9^  in.  diameter. 

Carrying  wheels    2  ft.  9§  in.  diameter. 

Total  wheel  base    26  ft.  10  in. 

Boiler,  centre  above  rails   8  ft.  2^  in. 

Boiler,  smallest  diameter  (inside)  4  ft.  9  in. 

Number  of  tubes   130. 

Diameter  of  tubes  (outside)   2|  in. 

Total  heating  surface    2,630  sq.  ft. 

Grate  area   32*45  sq.  ft. 

Working  steam  pressure    228  lb.  per  sq.  in. 

Capacity  of  tanks   452  cu.  ft. 

Bunker  capacity    5  tons  of  coal. 

Weight  of  engine  loaded   102  tons. 


Messrs.  W.  T.  Glower  and  Co.  Ltd.,  Trafford  Park,  Man- 
chester, have  just  issued  a  very  useful  folding  list  of  joint 
boxes.  This  gives  diagrams  of  all  the  principal  types  of  boxes 
and  feeder  pillars  made  by  the  firm,  and  prices  of  jointing 
materials.  Another  serviceable  booklet,  a  copy  of  which  they 
send,  is  "Electric  Mining  Rules  and  Data."  It  is  well  com- 
piled and  illustrated,  and  contains  special  rules  for  electricity 
in  mining  work,  the  report  of  the  Secretary  of  State  for  the 
Home  Department,  and  types  of  boxes  for  mine  work,  etc. 


THE  INTERNATIONAL  CORRESPONDENCE 
SYSTEM   OF  TUITION. 

Within  recent  years  the  spread  of  the  facilities  for 
acquiring  technical  education  has  been  very  great,  and 
no  little  measure  of  the  success  attained  is  due  to  Govern- 
ment grant,  rate  aids,  and,  not  least,  endowments  from 
city  companies  and  private  gifts.  The  need  of  technical 
training  in  all  grades  of  trades  has  been  forcibly  thrust 
upon  us  by  foreign  competition,  particularly  with  Germany, 
in  the  iron  and  steel,  electrical  machinery,  and  chemical 
industries. 

The  method  of  training  by  the  attendance  of  students 
at  day  and  evening  classes  for  periods  of  one  to  three 
years  necessarily  excludes  a  large  number  of  those  candi- 
dates who  are  desirous  of  obtaining  special  knowledge, 
and,  further,  the  curriculum  is  put  forward  in  a  large 
measure  to  meet  the  requirements  of  those  who  intend 
holding  more  or  less  superior  positions  in  the  works  of 
manufacturing  firms  and  the  like. 

It  will  thus  be  seen  that  there  is  a  field  for  education 
of  much  larger  dimensions  touching  the  actual  practical 
operatives  that  the  above-mentioned  institutions  do  not, 
and  cannot,  cater  for,  besides  the  numerous  candidates  for 
technical  knowledge  who  are  beyond  the  reach  of  classes, 
by  virtue  of  their  occupations  being  too  great  a  distance 
from  such  centres  of  education. 

To  meet  the  needs  of  this  class  of  students  there  has 
sprung  up  within  the  last  decade  systems  of  education  by 
correspondence,  the  majority  of  which,  however,  have 
failed  through  want  of  proper  organisation  and  manage- 
ment. We  have  been  giving  some  attention  to  this  matter 
lately,  with  the  result  that  our  eyes  have  been  widely 
opened  at  the  extent  to  which  educational  courses  in  the 
various  crafts  are  undertaken  by  the  International  Corre- 
spondence Schools,  whose  headquarters  are  at  Scranton, 
Pennsylvania,  U.S.A.  Before  proceeding  further  to  give 
some  details  of  the  work  undertaken  by  these  schools  and 
the  magnitude  of  their  influence,  it  may,  perhaps,  be 
advisable  to  at  once  dispel  from  the  minds  of  our  readers 
the  "  twang  of  Yankeeism  "  which  may  suggest  itself.  The 
sooner  the  mind  is  disabused  of  this  idea  the  better  will 
be  the  appreciation  of  the  real  value  derived  from  their 
method  of  teaching. 

The  origin  of  the  schools,  which  were  established  in 
1891,  was  due  to  a  desire  of  some  miners  of  Pennsylvania 
for  special  education  to  assist  them  to  pass  mine-law 
examinations.  Mr.  T.  J.  Foster,  originating  the  scheme 
of  teaching  (which  has  naturally  undergone  many  changes 
and  improvements),  clearly  foresaw  the  demand  that  was 
likely  to  follow,  with  the  result  that  at  the  present  day 
the  various  courses  number  over  170,  whilst  there  are 
nearly  three-quarters  of  a  million  students  who  have  been 
enrolled.  The  schools  are  owned  by  the  International 
Text-book  Company,  and  there  is  a  staff  of  over  2,650 
persons  employed  in  the  various  departments. 

It  is  impossible  in  the  space  available  to  give  anything 
like  a  clear  conception  of  the  extent  and  completeness  of 
the  work  undertaken  by  these  schools,  but  a  few  details 
as  to  courses  included  may  be  given. 

The  170  odd  courses  comprise  electrical  engineering, 
mechanical  engineering,  civil  engineering  and  surveying, 
architecture,  sanitary,  mining,  metallurgy,  chemistry, 
textile  designing,  wall-paper  and  carpet  designing,  adver- 
tising, window  trimming,  sign  painting,  and  language 
teaching. 

Each  of  these  is  divided  into  special  branches.  Tims, 
in  electrical  engineering,  for  instance,  a  student  can  take 
general  electrical  engineering,  telephone  engineering, 
dynamo  running,  or  any  of  the  other  allied  subjects. 

"  At  the  commencement  of  the  course  there  is  given  to  the 
student  a  reference  library,  consisting  generally  of  six  to 
ten  volumes  (which  are  constantly  being  brought  up  to 
date);  also  the  student  is  provided  with  instruction  and 
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examination  papers,  carefully  compiled  for  the  various 
courses,  while  most  elaborate  working  diagrams  and  models 
are  provided  in  some  cases.  With  the  locomotive  running 
course,  for  instance,  there  is  given  a  set  of  six  coloured 
models,  showing  the  action  of  the  air  brake  equipment, 
feed-valve  attachment,  etc. 

For  the  teaching  of  languages,  viz.,  French,  German, 
and  Spanish,  besides  the  necessary  books,  the  student  is 
provided  with  a  most  recent  model  of  the  Edison  phonograph 
and  30  records.  With  this  it  is  possible  to  listen  to  the 
dictation  of  language  by  masters  in  which  the  pronuncia- 
tion is  marvellously  recorded,  and  by  means  of  the  blank 
records  supplied  the  examiners  are  able  to  gauge  exactly 
the  progress  made,  and  to  discern  whether  the  student 
can  speak  the  language  correctly. 

As  we  said  previously,  it  is  impossible  to  do  more  than 
indicate  the  scope  of  the  work  undertaken  by  the  Inter- 
national Correspondence  Schools,  and  we  would  advise 
those  desirous  of  improving  their  position  to  familiarise 
themselves  with  this  system  by  applying  to  the  London 
cffice  of  .the  International  Correspondence  Schools,  57  to 
GO,  Chancery  Lane,  London,  W.C.,  where  full  particulars 
can  be  had. 


MACHINE   DRILLS   FOR   HARD  ROCK.* 

By  Arthur  H.  Smith. 

(Concluded  from  page  637.) 

Hydraulic  Rock  Drills. 
The  Brandt  Hydraulic  Bock  Drill. — This  drill  is  the  invention 
of  the  late  Mr.  Brandt,  who  was  superintendent  mechanical 
engineer  on  the  St.  Gothard  boring  contract.  It  may  be 
described  as  a  large  auger,  pushed  forward  with  a  pressure 
of  about  10  tons  on  the  drill  point  and  slowly  rotated,  the 
rock  being  crushed  rather  than  pulverised.  The  machine 
consists  essentially  of  two  parts,  namely,  a  motor  for  rotating 
the  drill  and  a  pressure  ram  for  forcing  the  borer"  bit  into 
the  rock. 

The  borer  rod  is  of  hollow  forged  steel,  and  to  the  end  of 
this  is  screwed  the  cutting  bit.  This  bit  is  made  of  the  same 
material  as  the  extension  rods,  and  is  provided  with  either  two 
or  three  sharp  teeth,  according  to  the  rock  to  be  drilled. 
The  teeth  are  cut  by  a  milling  machine,  sharpened  up  by 
hammer,  and  tempered.  Both  the  extension  rod  and  bit  are 
hollow  throughout  their  entire  length,  exhaust  water  being 
passed  through  them  in  course  of  drilling,  thus  keeping  the 
bit  cool,  clearing  away  any  chips  at  the  point,  and  incidentally 
killing  all  dust.  When  the  ram  has  reached  the  end  of  its 
26  in.  stroke,  or  when  1  lie  bit  is  blunted,  the  borer  is  withdrawn 
from  the  hole  by  reversing  the  direction  of  the  ram  pressure, 
the  toothed  bit  unscrewed,  and  a  fresh  bit  or  further  extension 
rod  added  as  required.  Like  any  other  drill,  the  bits  mu6t 
follow  in  diminishing  diameter  as  hole  deepens.  The  work  of 
changing  bits  or  adding  rods  only  occupies  a  minute  or  so. 

The  machine  is  mounted  on  a  horizontal  hydraulic  rack  bar, 
12  in.  in  diameter,  which  is  carried  on  the  end  of  a  pivoted 
lever,  and  mounted  on  a  four-wheeled  trollev-  Thus  the  drill 
can  be  run  into  position,  the  rack  bar  set  to  a  convenient 
height  across  the  face,  and  jammed  by  hydraulic  pressure 
between  the  walls  of  the  heading  by  the  opening  of  a  valve 
after  connection  has  been  made  with  the  pressure  pipe. 

The  machine  is  made  to  work  under  pressure  of  900  to 
1.4001b.  to  the  square  inch.  Rotating  at  about  eight  revolu- 
tions per  minute,  a  hole  3  ft.  3  in.  in  length  by  2f  in.  diameter 
is  usually  drilled  in  from  twelve  to  twenty-five  minutes.  On 
a  cross  section  of  59  square  feet  a  face  of  ten  or  twelve  holes 
of  about  5  ft.  deep  is  holed  by  three  machines  in  from  two 
or  three  hours  in  antigorite  gneiss.  Each  drill  uses  a  maximum 
of  two  litres  or  nearly  half  a  gallon  of  pressure  water  per 
second.  The  weight  of  the  drill  described  is  8801b.,  but  a 
smaller  type  with  about  12  in.  stroke  is  also  made,  its  weight 
being  about  650  1b.  Only  the  heavier  drills  were  employed  on 
the  Simplon  boring,  where,  to  keep  nine  machines  at  work, 
fifteen  were  kept  on  hand. 

Internal-combustion  Drills. 
The  Gasoline  Bock  Drill. — The  "Bull  Dog"  drill,  fig.  7,  is 
a  novel  application  of  the  internal-combustion  motor  to  the 
w°rk  °f  boring,   the  blow  being  given  by  a   hammer  ram 
actuated  by  the  explosion  of  gasolene  vapour  within  the  cylinder 
the  machine,  a  small  electric  outfit  furnishing  the  spark 

*  Abi3tJ"act  of  a  pacer  read  before  the  Society  of . Engineers  by  Mr.  A.  H.  Smith, 
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ignition.  It  is  in  effect  a  reciprocating  drill  of  the  hammer- 
blow  class,  the  chuck  holding  the  bit  being  struck  at  each  6troke 
by  the  ram,  rotation  being  effected  on  the  rebound  of  the  steel 
by  ratchet  and  pawl  gear.  The  machine  is  similar  in  appear- 
ance to  the  standard  air  drill,  but  with  the  addition  of  a  pair 
of  flywheels  and  connecting  rods. 

The  power  outfit  consists  of  six  dry  cells  or  batteries,  a  high- 
tension  spark  coil,  and  a  copper  tank  containing  a  day's  supply 
of  gasoline.  This  outfit  is  housed  in  three  substantial  cases 
combined  in  one  package,  upon  which  is  located  the  automatic 
carburetter  or  mixing  valve  which  converts  the  power  fluid 
into  gas,  producing  the  proper  mixture  for  the  operation  of 
the  machine.  Ports  opening  into  the  cylinder  admit  the 
mixture  and  deliver  up  the  gases  after  explosion,  these  ports 
being  automatically  uncovered  and  covered  by  the  passage  of 
the  piston  over  them.    The  motor  is  air  cooled. 

No  difficulty  arises  from  the  exhaust  gases  in  open-air 
working,  but  underground  the  air  would  be  greatly  vitiated  by 
the  fumes.  This  is  obviated  by  means  of  an  exhaust  pipe  line 
to  surface,  the  attachment  from  the  drill  to  this  being  made 
by  a  length  of  fireproof  flexible  hose.  The  machine  can  be 
fixed  on  any  standard  air  drill  mounting.  The  power  outfit 
is  mounted  on  a  stand  and  placed  conveniently  close  to  the 
drill.  The  weight  of  the  drill  unmounted  is  3251b.;  that  of 
the  power  plant  75  lb.  The  consumption  of  gasoline  per  8-hour 
shift  is  3  gallons.  The  machine — which  is  only  made  in  one 
size,  4  in.  cylinder  by  4  in.  ram — strikes  about  1,500  blows  per 
minute.  There  is  no  available  data  as  to  its  performances, 
the  application  being  a  very  recent  one. 

Mountings  and  Fittings. 
Drill  Clamp. — The  cylinder  of  a  rook  drill  slides  in  a  guide 
or  cradle,  which  in  turn  is  mounted  on  a  stretcher  bar,  tunnel 
column,  or  tripod,  etc.,  according  to  the  work  to  be  done.  The 
actual  attachment  consists  of  a  powerful  jaw  chuck  or  cone 
clamp  which  holds  the  bottom  of  the  cradle,  and  is  in  turn 
saddled  round  the  bar  or  column  and  secured  to  it  by  a  cap 
and  bolts.  The  adjustments  of  the  drill  and  saddle  are 
independent  of  each  other,  and  the  drill  can  revolve  on  its 
seating  for  setting  in  any  direction. 

.  This  fact  is  taken  advantage  of  in  coalmines  and  dimension 
stone  quarries,  where  a  lever  handle  is  sometimes  attached  to 
the  machine  for  conveniently  imparting  a  swinging  action  to 
it,  the  clamp  nut  of  the  mounting  being  given  just  sufficient 
tension  to  hold  the  machine  firmly  without  impeding  the  lateral 
movement.  Thus,  by  gradually  swinging  the  machine  across 
the  face  during  work,  the  cutting  bit  strikes  each  blow  in 
close  proximity  to  the  previous  one,  the  outcome  being  a 
straight  cut  or  nick  right  across  the  face.  Generally  each  cut 
from  one  fixing  is  from  10  ft.  to  12  ft.  in  length  by  from  4  ft. 
to  6  ft.  deep  and  from  2J  in.  to  3  in.  across,  according  to  the  size 
of  the  cutting  bits  employed.  Some  makers  employ  a  worm 
gearing  operated  by  handle  to  produce  this  swinging  move- 
ment. The  cutting  bits  used  in  connection  with  these  machines 
in  coal  measures  are  usually  provided  with  several  radially- 
disposed  teeth,  an  odd  number  being  employed  to  prevent 
sticking. 

Stretcher  Bar. — For  drifts  of  small  dimensions,  for  winze 
work,  and  for  stoping,  the  rock  drill  is  generally  clamped  to 
a  single-screw  column  or  stretcher  bar.  The  usual  length  is 
6  ft.  with  jack  screw  in,  the  latter  increasing  the  length 
about  10  in.  The  diameter  of  the  bar  is  from  3  in.  to  5  in., 
according  to  the  machine  employed. 

Double-screw  Tunvel  Column. — For  larger  drifts  and  tunnels 
double  jack-screw  columns  are  employed,  these  being  of  sufficient 
strength  to  support  two  machines.  The  drill  is  saddled  on  a 
steel  cross  arm,  which  in  turn  is  clamped  to  the  column.  By 
means  of  a  safety  clamp,  or  collar,  which  is  placed  immediately 
below  the  arm  clamp,  the  arm  may  be  loosened  and  the  drill 
swung  out  of  the  way,  and  swung  back  without  losing  align- 
ment when  drilling  is  to  be  resumed.  For  holes  on  a  lower 
level,  the  safety  clamp  is  first  lowered  to  the  desired  point, 
after  which  the  arm  is  loosened,  and  the  arm  with  the  machine 
attached  is  slid  to  the  place  without  unnecessary  labour.  The 
double-screw  column  is  usually  4Jin.  diameter  by  7  ft.  long, 
with  10  in.  jack  screws  drawn  in.  Wood  blocking  is  used  above 
and  below  the  columns  to  secure  a  firm  hold. 

Tripod. — A  variation  of  the  standard  tripod  is  found  in  the 
Lewis  type,  which  is  employed  where  three  or  four  holes  are 
required  to  be  put  down  close  together  and  parallel  to  each 
other.  The  general  arrangement  of  this  stand  only  differs 
from  the  general  type  by  the  addition  of  a  planed  and  slotted 
front  bar  which  gives  the  drill  a  lateral  movement  of  from 
6  in.  to  9  in.  Several  holes  can  thus  be  bored  parallel,  and  the 
standing  rock  between  the  holes  can  be  cut  out  by  a  special 
flat  broaching  bit  without  change  of  position. 

Quarry  Bar. — Next  to  the  tripod,  the  quarry  bar  is  the 
most  generally  used  form  of  mounting  for  rock  drills  in  stone 
quarries.  It  admits  of  faster  work  than  the  tripod  where  a 
series  of  perfectly-aligned  holes  is  required.  The  bar  is  usually 
made  with  rack  and  spline  bearings,  and  wheels  or  rollers  are 
sometimes  provided  on  the  legs  to  facilitate  moving  the  gear. 
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For  channelling  -  work,  the  holes  are  first  drilled  at  regular 
spacings  and  the  wall  remaining  between  them  subsequently 
broken  down  with  the  flat  broaching  bit. 

Rock-drill  Carriages. — Various  forms  of  drill  carriages  to 
mount  either  two  or  four  machines  have  been  used  for 
tunnelling.  Rock-drill  carriages  have,  however,  been  almost 
entirely  superseded  by  tunnel  columns,  as  in  the  case  of  the 


Fio.  7. 

former  either  the  whole,  or  a  considerable  part,  of  the  debris  \ 
from  the  previous  blast  must  of  necessity  be  removed  to  clear 
the  track,  and  to  enable  the  laying  of  fresh  lengths  of  rail 
before  the  carriage  can  again  run  up  to  the  face,  whilst  with 
the  latter  only  the  small  space  necessary  to  set  up  the  column 
need  be  cleared  and  boring  recommenced  almost  simultaneously 
with  the  removal  of  debris. 


of  a  winch,  and  raised  again  after  completion  of  boring  the 
floor,  thus  abolishing  the  slower  methods  of  clearing  gear 
from  the  shaft  bottom. 

Drill  Bits. — In  machine  boring  the  speed  of  holing  depends 
greatly  upon  the  bits,  and,  the  strain  being  very  severe  upon 
them,  only  the  very  best  brands  of  •  tool  steel  should  be 
employed,  and  careful  attention  paid  to  proper  dressing  and 
tempering.  Cruciform -sect ion  steel  is  sometimes  employed, 
but  round  or  octagonal  sections  are  chiefly  used.  In  homo- 
geneous rocks  free  from  faults  the  ordinary  chisel  point  is 
often  preferred,  and  has  the  advantage  of  being  easy  to 
sharpen.  The  +  bit  is  also  much  used  for  this  class  of  ground, 
but  the  x  bit  is  most  generally  used,  owing  to  the  slight 
possibility  of  its  striking  in  the  same  place  during  rotation 
and  the  consequent  less  chance  of  grooving  or  cornering  the 
hole.  A  flat-nosed  chisel  bit  is  employed  in  many  sandstone 
quarries,  whilst  a  Z-point  is  well  suited  for  certain  soft  rocks. 

Bit  shanks  are  either  machined  true  or  carefully  swaged  up, 
as  much  rifling  of  holes,  with  consequent  frictional  waste  of 
power,  is  due  to  untrue  shanks.  Various  special  drill  bits  are 
described  in  connection  with  machines  in  other  parts  of  this 
paper.  .Much  attention  has  been  paid  in  recent  years  to  drill- 
sharpening  machines.  One  type  in  use  on  the  Rand  sharpens, 
in  actual  work,  800  bits  in  ten  hours,  with  the  labour  of  one 
man  and  a  boy.  An  ordinary  smith  sharpens  by  baud  about 
250  in  the  same  time  with  the  assistance  of  two  boys. 

Sand  /'inn p. — In  upward-slant  or  dry  holes  the  pulverised 
reek  steadily  clears  itself,  but  in  down  holes  water  is  poured  in, 
the  action  of  the  drill  mudding  or  clearing  the  hole.  In  soft 
rock  mud  accumulates  faster  than  can  be  cleared  by  the  drill, 
A  simple  hand  or  sand  pump  nf  boiler  tube  with  rubber  ball 
valve  and  lifting  rod  is  then  employed  to  clear  the  hole  between 
changes  of  bits. 

Miners'  Phthisis. 
No  paper  on  rock  drills  could  be  considered  complete  without 
some  mention  of  miners'  phthisis,  an  affection  of  the  lungs, 
the  result  of  inhalation  of  the  fine  angular  grit  particles  given 
off  by  the  mechanical  disintegration  of  hard  stone  such  as  is  met 
with  in  most  metalliferous  mines. 

Two  dust-allaying  drills  have  already  been  described  in 
this  paper,  namely,  the  Brandt  and  the  Leyner  machines, 
both  of  which  effectually  carry  out  their  object.  A  counle  of 
water-spray  arrangements  have  recently  been  introduced  in 
practice,  one  by  Messrs.  Stephens  and  Son,  makers  of  the 
'Climax''  drill,  and  another  by  Messrs.  Holman  Brothers, 
and  both  these  devices  have  the  advantage  of  simplicity  and 
effectiveness.    The  rock  drill  spray  device  by  the  latter  may 
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Shaft-sinking  Frame. — In  large  main  shafts  stretcher  bars 
cannot  be  employed  for  mounting  the  machine  drills,  and 
under  certain  conditions  tripods  are  somewhat  impracticable 
owing  to  the  time  lost  in  lowering  and  adjusting  plant,  and 
raising  it  to  the  surface  preparatory  to  blasting  operations. 
Shaft-sinking  frames  have,  under  these  conditions,  been  found 
of  considerable  service.  A  useful  type  of  shaft  frame  by 
llowarth  and  Larmuth  may  be  described  as  a  steel  wheel- 
shaped  centre  piece  with  flanged  rim,  on  which  a  ring  made 
in  halves  is  bolted  and  can  revolve,  being  supported  between 
the  rim  flanges.  In  the  centre  piece  are  three  bosses,  through 
which  adjustable  legs  are  passed  to  support  the  frame  on  the 
shaft  floor.  Three  or  more  stretcher  bars  are  hinged  to  the 
ring,  provision  being  made  to  fasten  these  bars  securely  to  it. 
The  rock  drills  are  clamped  to  the  stretcher  bars,  which  are 
provided  with  screws  for  jacking  to  the  walls.  On  the  centre 
piece,  where  eye  bolts  are  arranged  for  hoisting  and  dropping 
the  frame,  is  a  manifold  tail  for  an  air  pipe,  with  as  many 
branches,  cocks,  and  unions  as  there  are  drills  employed.  The 
plant  is  put  together  at  surface,  lowered  into  position  by  means 


be  worked  with  a  hydrostatic  head,  or  by  water  under  air 
pressure  in  a  closed  cylinder,  pressure  water  being  conveyed 
to  the  sprayer  by  a  small  flexible  hose.  The  nozzle  is  so 
j  arranged  that  a  rotary  movement  is  imparted  to  the  water 
before  it  issues,  thus  forming  a  scattering  spray  over  the 
mouth  of  the  drill  hole.  The  sprayer  is  mounted  on  the 
cylinder  of  the  drill,  and  can  be  readily  attached  to  any 
existing  machine  by  a  couple  of  studs. 

The  nozzle  aperture  is  '/3,  in.,  and  with  from  60  lb.  to  75  lb. 
per  square  inch  pressure  the  amount  of  water  consumed  is 
about  2  gallons  per  hour.  The  pressure  cistern  consists  of  a 
steel  cylinder  holding  about  12  gallons,  and  tested  to  about 
5001b.  per  square  inch.  It  is  provided  with  three  taps,  one 
fitted  with  a  funnel  for  filling  the  cylinder,  the  other  two  for 
connection  to  the  air  main  and  spray  hose  respectively. 

Water-jet  Drills. 
The   Bnrnrt.  System. — With  this  system  there  is  an  inter- 
mittent discharge  of  water  at  the  point  of  the  borer,  the  bit 
|    being  hollow,  as  seen  at  fig.  8.    A  supply  of  water  is  held  in 
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a  cistern  and  fed  under  pressure  to  the  front  head  of  a  standard 
percussive  air  drill  by  means  of  flexible  hose.  Here  the  water 
passes  through  a  valve  into  a  water  chamber  arranged  in  the 
front  cover  piston  bearings.  The  hollow  borer  bit  is  fastened 
in  the  drill  chuck,  which  is  provided  with  a  stuffing  box  to 
prevent  leakage,  and  the  piston  for  some  distance  back  from 
the  chuck  is  hollowed  out  longitudinally,  and  then  diagonally. 
At  each  stroke  of  the  piston  this  diagonal  hole  passes  the  water 
chamber,  and,  in  so  doing,  takes  a  supply  of  pressure  water, 
which  travels  through  the  hollow  piston  and  onwards  through 
the  borer,  finally  being  ejected  at  the  drill  point.  By  the 
arrangement  of  the  diagonal  passage,  and  owing  to  the  water 
chamber  being  considerably  shorter  than  the  stroke  of  the 
machine,  the  jet  is  only  projected  just  before  and  after  the 
cutting  stroke.  All  dust  is  effectually  killed,  the  drill  point 
kept  cool,  and  the  bottom  of  the  hole  maintained  clear  of  all 
chips  which  are  forced  from  the  hole  by  the  pressure  water. 
The  jet  being  intermittent,  only  a  small  quantity  of  water  is 
used,  about  14  gallons  sufficing  for  a  shift.  The  drawback  to 
this  system  has  been  the  difficulty  of  obtaining  the  quality 
of  hollow  steel  necessary  to  withstand  the  combination  of 
high-pressure  power  and  hard  rock ;  but  the  author  under- 
stands that  the  question  is  being  closely  studied  by  some  of 
our  leading  drill  steel  makers,  and  at  least  in  one  direction 
a  suitable  quality  is   being  produced. 

The  Box-jet  System.  —  Another  device  for  discharging 
pressure  water  at  the  drill  point  is  being  tried.  This  consists 
of  a  steel  tube  having  a  groove  cut  in  its  entire  length  after 
the  manner  of  a  shaft  keyway  and  which  is  forced  over  a 
length  of  borer  steel,  and  over  this  is  forced  another  tightly- 
fitting  steel  tube.  Thus  there  is  a  passage  through  the  shell 
of  the  finished  water  tube.  The  shank  end  of  this  tube  is 
fastened  to  a  bracket  which  is  bolted  to  the  chuck  of  a  rock 
drill,  and  in  this  bracket  is  a  duct  which  is  connected  by 
flexible  hose  to  a  tank  of  water  under  pressure. 

Various  other  similar  and  modified  forms  of  sprays,  jets, 
and  water  drills  are  being  made  and  tried,  all,  however,  on  the 
general  lines  of  the  devices  already  described.  Manufacturers 
are  realising  the  vital  importance  of  preventing  the  formation 
of  dust  in  mechanical  rock  drilling,  and  attention  is  being 
given  by  them  to  means  likely  to  secure  the  end  in  view 
without  impairing  t lie  efficiency  of  the  machines. 

Conclusion. 

Hand-driven  machine  drills  may  be  useful  for  boring  shallow 
holes  where  labour  is  cheap  and  ground  not  too  hard,  but 
practically,  they  arc  little  used,  as  miners  prefer  the  less 
monotonous  hammer  and  chisel.  Power-operated  hand  drills 
have  proved  themselves  valuable  for  shattering  boulders,  and 
in  plug  holes,  for  splitting  sheets  of  stone,  etc.  An  extension 
of  their  use  may  be  expected  in  operations  where  a  light 
shallow  hole  is  required. 

Turning  to  steam  drills,  their  importance  is  greatest  in  open- 
air  operations  where  the  work  is  not  of  sufficient  magnitude  to 
justify  the  outlay  of  a  compressed  air  installation.  The  first 
cost  of  drills,  boiler,  and  piping  is  low,  and,  provided  the 
steam  generator  is  kept  reasonably  close  to  the  machine  to 
avoid  excessive  condensation,  excellent  work  can  be  accom- 
plished. The  tappet-valve  drill  is  best  adapted  for  this  claws 
of  work,  as  it  is  less  affected  than  any  other  form  of  valve  by 
the  presence  of  condensed  steam  and  by  the  expansion  of 
working  parts  through  the  heat  of  the  fluid. 

It  is,  of  course,  unquestionable  that  a  saving  of  power  can 
be  effected  by  workino-  steam  or  air  drills  expansively  with 
high-piessure  fluid.  This  is  effected  in  severai  machines  by 
cutting  off  at  an  early  portion  of  the  stroke;  in  others  by 
compounding.  The  raison  d'etre  of  a  rock  drill  is,  however, 
to  get  the  hardest  possible  blow  on  the  rock  from  the  smallest 
size  steam  or  air  cylinder,  and  any  gain  from  expansion  is 
counterbalanced  by  the  necessity  of  employing,  where  expan- 
sion is  used,  a  larger-sized  cylinder  to  get  the  same  power 
blow,  which  means  a  heavier  machine. 

The  hammer-blow  drill  system  is  not  likely  to  revolutionise 
the  present  methods  of  machine  boring.  A  portion  of  the 
energy  must  be  consumed  in  overcoming  the  inertia  of  the 
stationary  tool,  which  is  struck  by  the  moving  mass.  The 
author  is  informed  by  a  firm  making  a  drill  of  this  type  that 
they  had  concluded  that  the  reciprocating-bit  drill  was  prefer- 
able to  the  hammer  blow,  and  accordingly  had  decided  to  make 
the  former  type  in  addition  to  the  latter. 

The  Corliss  valve  gear  as  adapted  to  rock  drills  is  as  vet  of 
too  recent  a  date  to  have  yielded  tangible  results,  but  a  weak 
spot  appears  to  be  the  wear  on  the  valves  in  consequence  of 
the  very  rapid  stroke. 

Absence  of  data,  owing  to  its  recent  invention,  prevents 
much  inference  to  be  drawn  in  the  case  of  the  gasoline  drill; 
but,  granted  its  effective  working — which  has  yet  to  be  proven — 
the  question  of  its  noxious  exhaust  gases  is  a  serious  impedi- 
ment to  its  adoption. 

The  Brandt  rotary  hydraulic  rock  drill  has  done  good  work 
in  a  special  case,  but  it  cannot  be  seriously  suggested  that  the 


arrangement  in  its  present  form  is  suitable  for  ordinary  con- 
ditions of  mining  worked  by  shafts.  The  costly  installation, 
including  a  filter  lied  to  free  the  water  from  grit,  the  main- 
tenance of  the  high  pressure  necessary,  the  amount  of  water 
required  and  the  necessity  of  pumping  it  out  again,  the  weight 
of  the  machine  and  mountings,  and  the  difficulty  of  keeping 
it  up  to  the  working  faces  and  protecting  it  from  blasts, 
appear  to  render  the  machine  unsuitable  for  general  mining 
or  rock  excavation,  apart  from  isolated  instances.  In  addition, 
it  does  not  appear  to  have  yet  been  demonstrated  that  this 
type  of  drill  can  accomplish  rapid  work  in  really  hard  rock. 

The  construction  of  electrical  percussion  drills  has  involved 
considerable  investigation,  and  much  ingenuity  has  been  dis- 
played; but  the  majority  of  devices  have  proved  worthless 
when  tested  under  actual  conditions  of  working,  for,  apart 
from  the  difficulties  of  adapting  the  power,  this  class  of  drill 
requires  more  gentle  and  considerate  handling  than  an  ordinary 
machine  gets  as  a  rule  from  men  underground. 

As  will  have  been  seen  from  the  present  paper,  two  principles 
have  been  employed,  namely,  that  of  converting  the  rotary 
motion  of  a  motor  into  a  reciprocating  one,  the  bit  being 
projected  forward  by  the  release  of  a  spring  compressed  by 
a  cam,  and  that  of  deriving  a  reciprocating  action  from  the 
attractive  power  of  solenoids.  In  the  former,  lepairs  to  the 
flexible  shaft,  breakage  of  spiral  springs,  loss  of  time  in 
adjustment,  and  constant  attention  of  skilled  labour,  when 
combined,  give  the  net  result  that  the  flexible-shaft  driven 
type  of  electric  drill  is  unreliable  and  costly.  With  the  other 
type  a  strong  objection  is  the  heating  of  the  solenoids,  owing 
to  the  rapid  reversing  of  the  electric  current.  This  not  only 
means  loss  of  power,  which  makes  against  economy — electrical 
energy  being  converted  into  heat  instead  of  mechanical  power — 
but  the  heating  is  often  so  pronounced  as  to  make  this  class 
of  machine  objectionable  in  headings.  Electrical  drills  also 
compare  unfavourably  as  a  class  against  air  drills  on  two  very 
material  points — that  of  the  power  of  the  striking  blow,  and 
that  of  the  weight  of  the  machine. 

In  weighing  the  merits  of  the  various  forms  of  energy 
employed  in  rock  drilling,  the  question  resolves  itself  mainly 
into  compressed  air  versus  electricity.  The  first  cost  of  the 
equipments  for  the  two  powers  differs  but  little.  Although 
the  expense  of  installing  the  air-pipe  line  is  higher,  the  work 
presents  no  difficulties,  and  when  once  the  pipes  are  in  they 
are  more  reliable  than  wire,  especially  in  wet  and  sloppy 
mines,  where  the  wire  line  is  a  constant  source  of  trouble. 

Few  supporters  of  electricity  will  claim  that  it  can  be  used 
for  intermittent  work,  whilst,  on  the  other  hand,  compressed 
air  can  be  readily  stored.  Another  point  is  that  an  air  drill 
will  give  off  a  useful  supply  of  fresh  air  from  the  exhaust, 
thus  greatly  aiding  in  the  ventilation  of  the  workings, 
incidentally  blowing  out  the  smoke  and  gases  resulting  from 
blasts.  An  example  of  the  value  of  this  is  shown  at  Wheal 
Grenville  mine,  Cornwall,  where  on  one  occasion  from  a  drive 
900ft.  below  surface,  a  vertical  rise  of  lift,  by  5ft.  section 
was  carried  up  to  a  height  of  281ft.  without  any  communica- 
tion whatever  being  made  with  the  outer  atmosphere,  until 
the  bottom  of  a  shaft  sunk  down  from  surface  was  holed  into. 
Such  work  can  only  be  possible  with  compressed  air. 

Electricity  will  be  extensively  used  as  a  medium  for  the 
transmission  (if  power,  but  it  will  not  displace  the  elements  of 
certainty,  safety,  and  speed  that  belong  to  compressed  air  in 
rock  boring.  On  this  point  the  author  may  mention  that  a 
system  lias  been  tried  in  Germany  of  employing  small 
electrically-driven  air  compressors  placed  in  the  mine  close 
to  the  air  drills  to  feed  them.  In  addition  to  the  mine  dust 
having  a  deleterious  effect  on  the  plant,  this  system  has  the 
effect  of  churning  up  the  impure  mine  air,  as  against  a  fresh 
supply  brought  down  from  surface  in  the  case  of  the  above- 
ground  compressor  plant. 

Turning  to  the  question  of  miners'  phthisis  and  the  pre- 
vention of  dust  in  rock  drilling,  the  author  submits  that  the 
principle  of  the  air-driven  percussion  drill  with  intermittent- 
pressure  water  jet  discharge  at  the  drill  point  is  the  solution 
of  the  question.  The  drill  operator  could  certainly  wilfully 
neglect  to  employ  the  jet,  but  drill  men  are  generally,  if  not 
indeed  always,  remunerated  upon  footage  results,  and  it 
cannot  lie  gainsaid  that  faster  boring  results  from  the  cutting 
face  being  kept  perfectly  naked  of  cuttings  and  debris,  and 
the  temper  of  the  tool  maintained  by  the  water  discharge. 
The  intermittent-*  of  the  jet  would  also  prevent  any  trouble 
from  excessive  watering,  whilst  the  few  gallons  necessary  for 
each  shift  would  not  be  difficult  to  obtain  and  locate  close  to 
the  machine. 


Contracts  for  the  two  new  turbine  steamers  required  by  the 
Great  Central  Railway  Company  have  been  placed.  One  of  the 
boats  is  to  be  built  by  Messrs.  Swan,  Hunter,  and  Wigham 
Richardson,  of  Wallsend,  and  the  other  by  Messrs.  Cammell, 
Laird,  and  Company,  of  Sheffield  and  Birkenhead.  The 
machinery  for  both  vessels  will  be  made  by  the  Parsons  Com- 
pany. 
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NATURAL   AND    INDUCED  DRAUGHT.* 

By  John  W.  Cobb. 

Many  papers  have  been  submitted  in  recent  years  to  many  societies  on 
this  subject,  and  a  plea  is  necessary  for  adding  one  to  the  number.  I 
find  justification  in  the  somewhat  one-sided  treatment  which,  to  my 
mind,  has  been  often  given  to  the  subject.  One  would  suppose  that 
there  was  a  consensus  of  opinion  that  natural  draught,  created  by  a 
chimney,  was  of  necessity  as  wasteful  as  it  is  certainly  antiquated  when 
n  impared  with  artificial  draught  created  by  a  fan.  Let  us  dispassionately 
look  at  the  facts,  and  ascertain  as  far  as  we  can  the  limits  within  which 
a  condemnation  of  that  veritable  antique,  the  chimney  stack,  is  justified. 

And  first  let  us  consider  how  the  chimney  does  its  work. 

If  we  suppose  a  U  tube  abede,  fig.  1,  of  which  cd  is  filled  with  cold 
gas,  and  bare  with  hot  gas,  then  we  have  a  moving  force  on  the  gas 


in  the  tube  in  the  direction  ceo,  that  of  the  arrow,  which  moving 
force  will  be  the  excess  in  weight  of  the  column  cd  over  that  of  the 
column  a  b.  So  in  a  chimney,  the  moving  force  is  the  excess  iu  weight 
of  a  column  C  D,  fig.  2,  of  cold  air,  reaching  from  the  level  of  the 
combustion  grate  C  to  that  of  the  chimney  top  B  or  D,  over  the  weight 
of  the  column  A  R  of  hot  gas,  reaching  from  the  grate  level  A  or  C  to 
the  chimney  top  B. 

For  the  quantity  of  air  which  this  force  can  move  through  the 
chimney,  iu  the  ideal  frictionless  system,  the  following  formula  is 
calculated — 


Q  =  S  d0 


V2ff«L(<i  -  t) 


where  Q 
S 
L 

d„ 

h 
t 


or  making 


9  = 


1  +  h  <i 
weight  of  air  in  unit  time  ; 
cross-section  of  chimney  ; 
height  ; 

density  of  air  at  temperature  0  deg.  Cen.  ; 
temperature  inside  chimney,  supposed  uniform 
outside  temperature  ; 
coefficient  of  expansion  of  air  ; 
acceleration  due  to  gravity  ; 

S>d0  s/'iga  —  K  (constant). 

Q  =  KVL^'1"  -  ■    ■    ■  ■ 


(i.) 


(ii.) 


1  +  at, 

We  see  that  the  weight  drawn  increases  as  the  square  root  of  the 
Length— i.e.,  each  added  unit  of  length  increases  the  draught,  but  to  a 
less  extent  than  its  predecessor  ;  if  we  double  the  length  we  multiply 
the  weight  of  air  drawn  by 

V"2  =  1-4. 

The  weight  of  air  drawn  increases  also  with  the  rise  of  temperature 
up  to  a  certain  point,  but  not  indefinitely  ;  it  evidently  reaches  a 
maximum  when 


1  +  a  t 1 

reaches  a  maximum,  which  by  differentiating  and  equating  to  zero  is 
found  to  be  when 


U  =  2*  + 


1 


If  the  outside  air  is  at  freezing  point, 

tL  —  —  .  ' .  <j  =  273  deg.  Cen., 
a 

and  generally  the  weight  of  air  drawn  is  a  maximum  when  the 
absolute  temperature  of  the  inner  is  twice  that  of  the  outer  air — an 
easily-remembered  result. 

The  same  temperature  for  maximum  weight  of  air  drawn  is  obtained 
if  the  actual  velocity  be  taken  as  a  constant  fraction  of  the  nominal 
velocity  as  calculated  directly  from  the  formula  (v.) 


=  V  2  g  a  L  (<!  -  t). 
This  is  important,  because  the  actual  velocities  are  always  considerably 
below  the  calculated  velocities,  owing  mainly  to  f fictional  resistance  and 
the  retarding  effect  of  turns  in  the  flues. 


*  Paper  read  before  the  Yorkshire  Section  of  the  Society  of  Chemical  Industry, 
at  Leeds,  on  April  17th,  1905. 


As  a  special  case,  let  us  take  that  in  which  the  Hues  and  chimney 
offer  a  negligible  resistance  compared  with  that  of  the  fuel  on  the 
grate.  We  need  only  consider  here  the  passage  of  air  through  a  highly- 
resultant  bed  of  material.  The  difference  of  pressure  on  the  two  sides 
would  be  the  moving  force,  and  would  be  the  same  as  in  the  frictionless 
system  :  but  S  in  formula  (i.) — the  cross-section  of  the  chimney — would 
have  to  be  replaced  by  a  new  constant  A,  the  equivalent  area  of  the 
interstices  of  the  fuel  on  the  grate.  With  this-  alteration  formula  (i.) 
is  applicable  ;  and,  as  before,  the  weight  of  air  drawn  is  a  maximum 
when 


It  + 


This  case  is  nun  c  nearly  that  of  good  practice.  It  is  plain  why,  even 
with  ample  Hues  and  chimney,  the  observed  velocity  and  that  calcu- 
lated from  (i. )  are  not  the  same. 

For  the  normal  air  temperature  of  15  deg.  Cen.,  t  =  15  deg.  + 
273  deg.  =  288  deg.  absolute — i.e.,  the  weight  of  air  which  a  chimney 
can  draw  is  greatest  when  the  mean  temperature  of  the  gases  in  the 
chimney  is  (288  x  2  -  273  deg.)  =  30 .S  deg.  Cen.  Here  lies  the 
strength  and  weakness  of  the  chimney  as  an  air  mover.  The  idea  is 
still  very  prevalent  that  the  drawing  power  of  a  chimney  rises  con- 
tinuously with  the  internal  temperature.  The  velocity  of  gas  entering 
the  chimney  can  lie  increased  indefinitely  by  raising  the  temperature 
(and  the  draught  gauge  will  indicate  this  increase,  and  so  may  mislead)  ; 
but  the  density  of  the  gas  diminishes  at  the  same  time,  and  it  is  at 
303  deg.  Cen.  that  the  weight  of  air  drawn  is  greatest.  At  this  poiut 
1  would,  however,  point  out  that  the  temperature  of  273  or  303  deg. 
Cen.*  is  not  that  of  the  gas  at  the  chimney  foot,  which  is  the  tempera- 
ture easily  determined,  but  is  the  mean  temperature  in  the  chimney! 
'I  his  temperature  might  be  taken  as  the  mean  of  the  temperatures  of 
gas  entering  and  leaving  the  chimney  ;  but  it  is  not  usually  convenient 
to  determine  the  latter. 

The  calculation  as  usually  made  for  the  loss  of  heat  from  any  body 
allows  separately  for  conduction  and  for  radiation  and  convection  losses  ; 
the  formula;  are  complicated,  and  not  easy  to  apply  to  this  case,  even  if 
at  all  applicable.  If,  however,  we  make  the  simple  assumption  that  the 
circulation  of  air  round  a  chimney  is  sufficiently  brisk  to  maintain  some 
temperature — say  40  deg.  Cen.  on  the  outer  surface —then  the  only 
calculation  necessary  is  for  the  amount  of  heat  conducted  through  the 
walls  of  the  chimney  ;  radiation  and  convection  are  simply  means  of 
dissipating  the  heat  .so  conducted,  and  do  not  enter  into  the  calculation. 

If  Q  is  the  quantity  of  heat  conducted  per  metre  height  of  a  circular 
chimney,  of  external  radius  r<_  and  internal  radius  r<  ;  and  if  tL  is  the 
temperature  of  the  internal,  tc  of  the  external  surface  ;  then  for  an 
elemental  ring  of  radius  r  and  thickness  d  r, 

Q  =  -  27rrC^-<, 

d  r 

C  being  the  coefficient  of  conductivity  ; 

...  cdt  =  -Q.  ii. 

Whence,  integrating  between  the  limits  n  and  r  for  r,  and  ti  and 

tc  for  L 


Q  =  ?J[  0  ( '*  ~  ic  ) 


(ui.) 


the  logarithm  is  to  the  natural  base  c. 

If  we  take  the  specific  case  of  a  brick  chimney  of  1  metre  internal 
diameter,  and  0'25  metre  thickness  of  wall,  the  mean  internal  tempera- 
ture being  273  deg.  Cen.,  then 

880 


Q  = 


(iv.) 


log. 


ii 

Q  =  II  x  0'6  x 
H  7 


2ll  i?  =  2200  kg.  deg.  Cen.  units  per  metre 

0-40  5 
of  height  per  hour. 

0-6  is  Peclet's  mean  value  for  C,  the  kg.  deg.  Cen.  units  transmitted 
by  1  square  metre  surface  of  burnt  clay  1  metre  thick,  for  1  deg.  Cen. 
difference,  per  hour.t 

If  we  allow  a  velocity  of  5  metres  per  second  for  the  gases  in  the 
chimney  (a  good  working  velocity),  then  the 

Volume  of  gas  per  hour  =  5  x  3600  x  y  x  (0'5)2 

=  14140  m.3-  at  273  deg.  Cen. 

=  7070  m.3  at  0  deg.  Cen., 

containing  7070  x  031  x  273  kg.  deg.  Cen.  units  of  heat  - 
600.000  kg.  deg.  Cen.  units. 

.'.  in  this  case  the  gas  would  lose — 


22000_ 
600000 


x  273  =  TOO  deg.  Cen.  per  metre  of  height. 


•  273  deg.  Cen.  if  outside  air  is  at  0  deg.  Cen.  ;  303  deg.  Cen.  if  outside  air  is 
at  15  deg.  Cen. 

t  Peclefs  "  Traite  de  la  Chaleur."   Third  edition,  page  40t> 
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If  the  chimney  were  30  metres  high,  the  loss  would  be  30  deg.  Cen., 
and  the  mean  temperature  inside  being  273,  the  temperature  of  the  gas 
entering  would  be  zyO  deg.  Cen.  nearly.  1  he  calculation  may  be  a  little 
simplified  by  substituting  for  (lii.)  the  formula 

q  _  q  2  7r  x      mean  radius      x  (ft  —  i  1  (v  ) 

thickness  ot  wall 

which  is  permissible  if  the  mean  radius  is  large  compared  with  the 
thickness  of  wall. 

The  above  calculation  is  made  to  illustrate  the  method  ;  a  simple 
application  will  show  that  the  fall  of  temperature  in  a  chimney  may  be 
very  considerable  if  it  is  much  too  large  for  its  work  ;  to  get  a  good 
draught  in  such  a  case  would,  of  course,  require  a  high  entering 
temperature  of  gas  to  be  maintained  at  the  chimney  base. 

'the  general  conclusion  is  that  an  average  chimney-gas  temperature 
of  30u  deg.  Cen.,  or  say  320  deg.  Cen.,  entering  the  chimney  is  an  upper 
limit  of  temperature  which  it  is  vain  to  exceed  with  the  hope  of  drawing 
more  air.  It  is  not,  however,  to  be  regarded  as  a  working  standard,  for 
a  simple  substitution  in  equation  (i.)  shows  that  the  weights  of  air  drawn 
diminish  very  slowly  with  falling  temperatures  in  the  chimney.  Thus, 
if  ?,  =  0  deg.  Cen.,  the  weights  drawn  with  tl  273  deg.  Cen.,  200  deg. 
Cen.  and  100  deg.  Cen.  are  as  8'25,  8T6,  7'i  —  i.e.,  with  an  average 
chimney  temperature  of  100  deg.  Cen.  the  weight  drawn  is  90  per  cent 
of  the  maximum. 

1  do  not  propose  to  discuss  the  theory  of  the  chimney  further  ;  it  is 
so  exceedingly  difficult  to  take  into  account  all  factors  in  such  a  way  as 
to  arrive  at  absolute  demonstration,  but  1  venture  the  opinion  that  the 
result  at  which  we  have  arrived  in  our  brief,  theoretical  consideration  of 
the  problem,  that  nothing  is  to  be  gained  by  increasing  the  average 
temperature  beyond  cOO  deg.  Cen.,  is  quite  in  consonance  with  practice. 

Good  draught,  then,  can  be  got  out  of  a  chimney  without  sending 
into  it  excessive  heat,  and  high  chimney  temperatures  are  aberrations 
ot  practice. 

A  very  low  temperature  at  the  chimney  foot  is  sometimes  taken  as  a 
sign  of  economical  working,  but  that  may  not  be  assumed,  since  an 
analysis  of  the  flue  gas  will  often  show  that  the  in-leak  of  air  between 
the  furnace  and  the  chimney  is  the  real  cause  of  the  lowuess  of 
temperature.  J  he  temperature  and  composition  of  the  Hue-gas  should 
always  be  taken  together  if  conclusions  arc  going  to  be  drawn.  Bunte's 
table  (see  Table  1.,  Appendix)  will  then  show  the  important  number, 
the  percentage  of  the  original  calorific  power  of  the  coal  present  in 
the  nue-gases  entering  the  chimney,  'thus,  assuming  flue  gas  from 
ordinary  bituminous  coal  to  contain  10  per  cent  of  carbon  dioxide,  and 
to  enter  the  chimney  at  200  deg.  Cen.,  iWV  x  100  =  12  per  cent  of 
the  heat  of  the  coal  is  going  up  the  chimney  ;  5  per  cent  of  carbon- 
dioxide  and  150  deg.  Cen.  would  show  17  per  cent  waste.  This  test 
can,  of  course,  be  applied  to  a  chimney  serving  a  complete  battery  of 
boilers  or  furnaces,  or  both.  1  have  calculated  a  similar  table  for  use 
wilh  Mond  Gas  (see  Table  II.,  Appendix). 

Most  of  the  discussion  on  the  question  of  induced  draught  has 
centred  on  the  steam  boiler,  and  since  it  is  so  widely  used  as  an 
apparatus,  aud  is  a  very  illustrative  example,  we  can  well  take 
it  first.  In  a  steam  boiler  the  products  of  combustion  are, 
immediately  after  their  formation,  at  a  temperature  very 
much  higher  than  that  of  the  surrounding  metal  plates  of  the 
boiler;  they  give  up  heat  quickly  to  the  water  through 
the  plates;  as  they  proceed  they  are  cooled,  and  give  up  less  and 
less  heat  to  each  unit  of  plate  surface;  they  still  contain  useful 
heat  on  leaving  the  boiler,  and,  consequently,  are  usually  passed 
through  an  economise!',  in" which  the  feed  water  is  heated.  (We 
are  considering  primarily  the  widely-used  Lancashire  boiler.) 
Supposing  the  installation  is  a  good  one,  we  may  take  the 
products  of  combustion  as  leaving  the  economiser  at  150  deg. 
Cen.,  containing  4  to  8  per  cent  of  carbon-dioxide. 

Is  it  better  now  to  turn  the  products  of  combustion  into 
a  chimney,  and  so  produce  a  natural  draught,-  or  to  deal  with 
them  by  a  fan?  What  can  we  gain  by  interposing  a  fan?  We 
might  cool  the  gases  further,  and  for  that  purpose  add  more 
economiser  tubes.  But  we  realise  that  each  set  of  economiser 
tubes  added  abstracts  less  heat  from  the  flue  gases,  and  if  the 
addition  is  carried  too  far  the  first  cost  and  upkeep  of  the  tubes 
will  more  than  balance  the  value  of  heat  units  saved.  Moreover, 
if  the  products  of  combustion  are  too  cool,  the  sulphur  acids 
condense  on  the  cooler  iron  of  the  economiser  tubes,  and  cause 
a  fall  in  their  efficiency  more  or  less  rapid  and  an  ultimate 
destruction,  with  possible  danger  and  certain  expense.  Such 
a  deposit  on  analysis  proved  to  be  essentially  a  mixture  of 
ferrous  and  ferric  sulphates.  Apart  from  the  action  of  sulphur 
gases,  there  is  also  a  deposit  of  moist  sooty  matter  on  over- 
cooled  economiser  tubes.  The  limit  to  the  advantageous  aauing 
of  tubes  is  acknowledged  by  the  economiser  makers;  400  deg. 
Fall.  (204  deg.  Cen.)  is  sometimes  given  as  a  temperature  of 
gases  leaving  boiler  below  which  it  is  of  no  use  to  add 
economiser  tubes;  the  makers  also  rightly  insist  on  the 
economiser  being  fed  with  warm  water ;  the  effect  of  cold  water 
inside  the  economiser  pipes  is,  of  course,  to  cause  condensation 
from  cooled  products  of  combustion  on  the  outside.  It  is  also 
to  be  noted  that  the  eooling  and  condensing  may  be  local,  and 
usually  is  so,  the  large  cross-section  of  economiser  flues  being 
favourable  thereto ;  it  is  not  sufficient  to  ensure  that  the  average 
temperature  of  the  products  of  combustion  is  a  safe  one;  no 


part  of  the  economiser  flue,  top,  bottom,  or  sides,  should  show 
the  presence  of  gases  at  a  dangerously  low  temperature;  this  is 
a  point  of  some  importance  in  iiractice  which  may  be  easily 
missed.  It  appears,  then,  that  cooling  of  the  gases  below  a 
certain  point,  say  150  deg.  to  200  deg.  Cen.,  is  not  to  be  regarded 
as  an  advantage,  and  so  we  may  say  that  if  a  chimney  already 
exists,  and  has  the  drawing  power  required  of  it,  the  fan  should 
not  be  put  in.  A  calculation  can  be  made  which  shows  that  the 
efficiency  of  a  chimney  as  an  air  mover  is  appallingly  low;  such 
a  calculation  has  been  published  as  showing  the  great  advantage 
of  using  the  much  more  efficient  fan;  it  is  quite  plain,  however, 
that  in  the  case  of  a  chimney  using  gas  at  200  deg.  Cen.,  and  a 
fan  dealing  with  gas  at  the  same  temperature, the  chimney  is 
utilising  a  very  small  proportion  of  the  heat,  but  the  fan  none 
at  all  (for  it  has  to  be  driven  independently) ;  that  is  the 
difference  between  them.  Suppose,  however,  that  the  chimney 
does  not  already  exist  ;  then  the  short  light  smoke  stack  which 
is  sufficient  for  the  fan  discharge  offers  a  considerable  saving 
in  cost,  even  when  the  price  of  the  fan  is  considered.  Or, 
supposj  that  the  drawing  power  is  insufficient,  that  the  flues  or 
the  chimney  are  not  sufficiently  capacious,  we  can  use  the  full 
draught  of  the  chimney  with  economy  certainly,  but  cannot 
increase  it  in  any  reasonable  way;  the  addition  of  a  length  to 
the  chimney  may  be  of  some  use,  but  such  a  piece  of  work  is 
usually  done  at  great  disadvantage,  and,  as  has  been  noted, 
each  additional  foot  does  less  than  its  predecessor.  Or,  suppose 
that  the  fuel  is  of  low  quality,  and  will  only  burn  in  a  fierce 
draught,  or,  again,  that  it  is  desired  to  increase  the  output 
beyond  the  normal,  the  full  natural  draught  being  already 
applied.  Then  we  recognise  that  air  can  be  drawn  or  forced 
through  the  fuel  and  flues  at  a  greater  speed  than  the  chimney 
can  give,  and  that  by  the  aid  of  a  fan.  A  damper  can  be 
used  to  secure  accurate  control  just  as  with  a  chimney,  and  the 
power  used  is  very  small  (say  1  per  cent  of  the  steam  raised), 
and  the  attendance  almost  nil.  The  fan  here  finds  its  legitimate 
function. 

Let  us  compare  the  natural  and  forced  draught  more  closely. 
A  boiler  is  much  more  likely  to  work  efficiently  if  the  com- 
bustion is  effected  without  a  large  excess  of  air.  Thus,  if  the 
gases  leave  the  economiser  at  200  deg.  Cen.  containing  8  per 
cent  of  carbon-dioxide,  15  per  cent  of  the  heat  of  the  coal  is 
wasted  in  them;  if  they  contain  4  per  cent  of  carbon-dioxide 
at  the  same  temperature  the  waste  is  28  per  cent.  The  best 
way  to  diminish  the  excess  of  air,  while  maintaining  active 
combustion,  is  to  work  with  a  thicker  fire,  but  the  thicker  fire 
offers  more  resistance  to  the  passage  of  air,  and  to  overcome 
the  resistance  effectively  often  means  more  air  pressure  or 
draught  than  a  chimney  can  give.  In  the  case  of  very  low- 
class  fuels  this  high  pressure  in  an  absolute  necessity  if  they 
are  to  burn  at  all,  and  probably  it  always  allows  a  smaller 
excess  of  air  to  be  used.  On  six  Lancashire  boilers  side  by  side, 
working  into  the  same  chimney,  one  with  a  fan-made  air 
pressure  of  5  centimetres  water  gauge  under  the  grate,  and  the 
others  with  15  millimetres  draught  on  the  furnace  flues,  obser- 
vations were  made  as  to  coal  burned  per  square  foot  of  grate 
area  and  composition  of  flue  gas.  The  advantage  in  output 
lay  greatly  with  the  forced  draught;  the  coal  burned  averaged 
21  lb.  per  square  foot  of  grate  per  hour,  as  against  15  1b.  for 
the  natural  draught.  In  composition  of  flue  gas  the  differences 
shown  were  small  so  long  as  the  samples  at  the  hand-fired 
natural-draught  boilers  were  taken  while  the  firing  doors  were 
closed.  The  following  table  illustrates^  this;  the  figures  are 
strictly  representative  of  normal  working: — 


Description  of 
boiler. 


All  hand-fired 
Lancashire, 
natural 
draught. 


Mechanical  ( 
stoker  with  J 
forced  draught  ( 
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10 
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Note.— The  grate  area  in  the  case  <>f  forced  draught  included  side  dead  plates  : 
the  consumption  of  coal  per  square  foot  of  effective  grate  area  was  considerably 
higher. 

The  average  amount  of  free  oxygen  in  many  tests  was  3  0  per 
cent  for  the  forced  draught,  4  0  per  cent  for  the  natural 
draught,  indicating  about  30  and  40  per  cent  excess  of  air 
used  in  'the  two  cases.  All  these  samples  were  taken  leaving 
the  furnace  flue  at  the  back  of  the  boiler.  I  quite  think  that 
the  erratic  numbers  which  find  their  way  into  conversation  and 
print  regarding  the  amount  of  carbon-dioxide  and  oxygen  in 
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the  flue  gases  .from  boilers  are  often  very  largely  due  to 
sampling  at  the  wrong  place.  Even  with  a  good  new  boiler 
setting  the  errors  from  this  cause  arc  considerable,  and  with 


Fig.  3. 


an  old  or  bad  one  are  almost  inconceivably  large.  I  give 
examples  (Lancashire  boiler):  — 


Sample  drawn. 

CO.. 

Per  cent  in  Hue  gas. 

Remarks. 

a 

b 

c 

d 

c 

Leaving  furnace  flue . . 

15-2 

14"S 

14-4 

4-8 

<(  was  the  mean  of  five 

determinations  for  a 

At  boiler  front   

8-6 

8-4 

8-2 

14-9 

11-2 

gas-fired  boiler,  newly 

set. 

Leaving  side  flue  .... 

5-9 

6-2 

a  and  b  are  averages- 

Leaving  economists  . . 

" 

11-5 

setting  10  years  old. 

(2'o  fee  continued.) 


SHIPBUILDING  &  ENGINEERING  NOTES. 

Mid-Tyne. — Inquiry  for  new  tonnage  has  been  briskly 
maintained  during  the  past  month,  and  many  orders  have 
l>een  placed  with  Tyne  shipbuilding  firms.  The  value  <>1  new 
tonnage  has  gone  up  owing  to  the  increased  price  of  materials. 
It  is  said  that  the  value  of  a  large  steamer  is  ,£3,000  more 
than  it  was  a  month  ago.  and  delivery  cannot  be  guaranteed 
by  some  firms  for  quite  twelve  months.  The  shipbuilding 
industry  on  the  Tyne  has  been  fairly  brisk  during  the  past 
month,  fourteen  vessels  being  launched  during  September, 
making  a  total  number  of  launches  on  the  river  this  year 
ninety-five.  It  is  reported  that  Messrs.  Armstrong,  Whit- 
worth,  and  Co.  are  making  arrangements  to  establish  a  branch 
of  their  works  at  Japan.  The  Japanese  1  aval  authorities 
intend  to  have  certain  orders,  which  have  hitherto  gone 
abroad,  executed  at  home.  Work  on  the  great  Cunarder  at 
Wallsend  is  progressing.  The  framework  is  completed,  and 
the  greater  part  of  the  plating  forward.  Seven  vessels  are 
at  present  in  course  of  erection  at  the  Wallsend  yard  of  Messrs. 
Swan,  Hunter,  and  Wigham  Richardson  Ltd.  The  King 
Bleddyn,  a  new  steamer  built  for  the  King  Line  Ltd.,  of 
London,  was  launched  from  the  yard  of  [Messrs.  Palmers, 
Jarrow.  The  dimensions  are  as  follow:  Length  between  per- 
peidiculars,  355ft.  10  in.;  breadth,  50  ft.;  depth,  30  ft.  2  in. 
The  vessel  is  constructed  to  load  over  7.000  tons  dead  weight. 
Kelvinhcad  was  the  name  givsn  to  a  screw  steamer  launched 
from  the  ways  of  the  Tyne  Iron  Shipbuilding  Co.  Ltd.,  Well- 
ington Quay.  The  vessel  has  been  built  to  the  order  of  Messrs. 
J.  Black  and  Co.,  of  Glasgow.  Messrs.  Swan,  Hunter,  and 
Wigham  Richardson  Ltd.  have  launched  the  following  vessels 
during  the  past  month  :  The  steamship  Oberhausen,  built  to 
the  order  of  the  Deutsch-Australische  D.G.,  of  Hamburg,  for 
their  Australian  service.  She  is  of  steel,  386ft.  in  length  by 
50ft.  beam.  The  Langton  Hall,  a  vessel  which  is  389ft.  in 
length  by  47  ft.  5  in.  beam,  built  to  the  order  of  the  Ellerman 
Lines  Ltd.,  of  Liverpool.  The  screw  steamer  Serula,  for  the 
Cork  Steamship  Co.  Ltd.,  for  their  trade  between  Liverpool 
and  Dutch  and  Belgian  ports.  This  vessel  is  280  ft.  in  length, 
and  presents  a  very  smart  appearance.  The  steamer  Willesden 
was  launched  from  the  Walker  shipyard  of  Messrs.  Armstrong- 
Whitworth  Ltd.  This  vessel,  which  is  412  ft.  in  length  over  all, 
has  been  built  to  the  order  of  the  British  Steamship  Co.  Ltd., 
of  London,  of  which  Messrs.  Watts,  Watts,  and  Co.  are  the 
managing  owners.  Triple-expansion  engines  are  being  supplied 
by  Messrs.  Blair  and  Co.  Ltd.;  of  Stockton.  Bosphorus  53,  a 
small  passenger  stunner,  built  for  service  near  Constantinople, 
has  also  been  launched  from  this  firm's  yard.  The  deck  is 
carried  out  beyond  the  ship  side,  and  supported  on  sponsons, 
so  that  an  unusually  large  number  of  passengers  can  be 
carried.  From  the  yard  of  Messrs.  Robert  Stephenson  and 
Co.,  Hebburn,  the  launch  took  place  of  the  Arlington  Court, 
a  vessel  365  ft.  in  length,  50  ft.  in  breadth,  and  50  ft.  2  in.  in 
depth  moulded,  with  a  dead-weight  carrying  capacity  of  7,000 


tons.  This  vessel  has  been  built  to  the  order  of  the  Court 
Line  Ltd..  London.  The  propelling  machinery  is  being  sup- 
plied by  Messrs.  Blair  and  Co.  Ltd.,  Stockton.  Messrs.  Wood, 
Skinner,  and  Co.  Ltd.,  Bill  Quay,  launched  a  steamer  for  the 
Damj)skibsse]skabet  Steam,  of  Copenhagen.  The  vessel  is  of 
the  single-deck  type.  Triple-expansion  engines  are  being 
supplied  by  the  North-Eastern  Marine  Engineering  Co.  Ltd., 
Wallsend.  Messrs.  Hawthorn,  Leslie,  and  Co.,  Hebburn, 
launched  the  steamer  Bia,  which  is  the  third  built  to  the  order 
of  Captain  Willi.  R.  Lundgren,  of  Gothenburg.  This  vessel 
is  intended  to  run  in  a  regular  cargo  service  from  Sweden  to 
the  Cape.  Her  length  is  340  ft.,  breadth  49  ft.,  and  depth 
25  ft.  3  in.  The  engines  are  being  constructed  at  the  builders' 
St.  Peter's  Works,  Newcastle.  Much  interest  has  been  created 
on  the  Tyne  by  the  arrival  of  the  Russian  ice-breaker  Ermak. 
Recently,  while  convoying  a  number  of  vessels  in  the  White 
Sea,  the  Ermak  was  damaged  by  stranding,  and  she  was 
ordered  to  the  Tyne  for  repairs.  She  has  been  safely  docked 
in  the  large  graving  dock  of  Messrs.  Stephenson,  at  Hebburn. 

Barrow-in-Furness. — Locally  the  demand  for  hematite 
pig  has  been  so  great  that  the  whole  of  the  production  of  the 
furnaces  has  been  going  into  the  market,  with  the  result  that 
the  steelworks  had  to  be  shut  down  for  a  week,  there  being  no 
iron  for  them  to  convert.  In  shipbuilding  circles  the  trade 
of  Barrow  is  only  quiet.  The  Natal  being  launched  on  September 
:10th  (full  particulars  of  this  boat  will  be  found  in  The  Practical 
Engineer  of  October  13th),  the  only  boat  of  any  size  on  the 
ships  at  the  present  time  is  what  up  to  the  present  has  been 
known  as  the  speculation  cruiser,  but  as  it  now  transpires  will 
be  acquired  by  the  Russian  Government  on  its  completion.  This 
new  boat  will  be  powerfully  armed,  and  no  doubt  lessons  learnt 
in  the  Russo-Japanese  War  will  be  embodied  in  her  construction. 
One  item  in  warship  construction  which  remains  unaltered 
after  several  instances,  showing  its  need  of  improvement — that 
is,  the  division  of  the  water-tight  compartments  by  a  bulkhead 
running  fore  and  aft.  True,  this  bulkhead  is  a  great  factor 
in  the  stability  of  the  ships,  but  other  means  can  be  used  to 
accomplish  the  same  object.  At  present,  when  the  vessel  pro- 
vided with  such  a  system  of  compartments  is  struck  by  a  shell 
which  enters  a  water-tight  compartment,  the  effect  is  to  give  the 
vessel  a.  list  to  port  or  starboard,  as  the  case  may  be,  by  the  water 
entering.  Rather  an  unusual  incident  occurred  at  the  launch  of 
the  Natal.  When  the  bow  was  cut,  which  released  the  bottle, 
the  bottle  did  not  strike  the  vessel,  and  so  did  not  break.  A 
gentleman  standing  by,  however,  seized  it  at  once  and  dashed  it 
against  the  hull, 'this  attempt   being  more  successful. 


LAUNCHES  AND  TRIAL  TRIPS. 

Northclifl© •— On  October  13th  there  was  launched  from  the 
shipyard  of  Messrs.  John  Blumer  and  Company,  North  Dock, 
Sunderland,  a  screw  steamer,  the  Northcliffe,  for  Messrs.  Evens, 
Yyvyan,  and  Company,  of  Cardiff.  She  is  of  the  single  deck 
type  with  poop,  bridge,  and  forecastle,  with  clear  holds  for 
cargo,  and  will  carry  a  large  dead  weight  on  a  shallow  draught  . 
Thoroughly  efficient  arrangements  are  made  for  loading  and 
discharging  cargo  quickly,'  including  steam  winches  by  Messrs. 
John  Lynn  and  Company,  of  Pallion,  and  donkey  boiler  by 
Messrs.  John  Dickinson  and  Sons  Limited,  who  are  also  supply- 
ing the  main  engines,  which  are  of  ample  power  to  drive  the 
vessel  at  a  good  speed.  The  christening  ceremony  was  grace- 
fully performed  by  Mrs.  Vvvyan,  wife  of  Mr.  H.  N.  Yyvyan,  of 
Cardiff,  one  of  the  owners. 

Taarnholm— On  October  14th  there  was  successfully 
launched  from  the  shipbuilding  yard  of  Messrs.  Wood,  Skinner, 
and  Company  Limited,  at  Bill  Quay,  Newcastle,  a  new  steel 
screw  steamer,  which  has  been  built  by  them  to  the  order  of 
Dampskibsselskabet  Steam,  controlled  by  Messrs.  Johnson  and 
Jespersen,  of  Copenhagen.  The  vessel  is  a  sister  ship  to  the 
steamship  Hjortholm  and  steamship  Svanholm,  recently  con- 
structed by  the  builders  for  the  same  owners,  and  is  of  the  single 
deck  type,  with  full  poop  and  extended  bridge  in  one,  and  top- 
gallant forecastle.  The  machinery,  which  is  of  the  improved 
triple-expansion  type,  supplied  with  steam  from  two  large  steel 
multitubular  boilers,  will  be  fitted  by  the  North-Eastern  Marine 
Engineering  Company  Limited,  of  Wallsend.  The  vessel  was 
christened  Taarnholm. 

Concord  —There  was  launched  from  the  shipyard  of  Messrs. 
Cochrane  and  Sons,  shipbuilders,  Selby,  on  October  lfth  a 
handsomely-modelled  *tecl  screw  trawler,  the  principal  dimen- 
sions being  120  ft.  7 -J r  in.  by  21  it.  9  in.  by  lift.  9  in.  depth  ol 
hold.  The  vessel  has  been  built  to  the  order  of  White  and 
Willows,  of  Grimsby,  and  will  be  fitted  with  powerful  triple- 
expansion  engines  by  Messrs.  C.  D.  Holmes  and  Company,  of 
Hull.  The  vessel  is  replete  with  all  the  latest  improvements  tor 
fishing  purposes.  As  the  vessel  left  the  ways  she  was  christened 
the  Concord. 

Arlington  Court.— On  October  14th  there  was  launched 
from  the  shipyard  of  Messrs.  Robert  Stephenson  and  Company, 
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Hebburn-on-Tyne,  a  large  steel  screw  steamer  najned  the 
Arlington  Court.  The  vessel  is  of  the  following  dimensions: 
Length,  365  ft.;  breadth,  50  ft.;  depth  moulded,  30  ft.  2  in., 
and  she  has  been  built  to  the  order  of  the  Court  Line  Limited. 
The  vessel  has  been  built  to  the  three  deck  rule,  and  will  take 
the  highest  class  in  Lloyd's  Registry.  The  engines  are  being 
supplied  by  Blair  and  Company  Limited,  Stockton,  who  are  also 
supplying  the  boilers,  which  will  be  of  sufficient  power  to  drive 
the  vessel  about  9k  knots  at  sea.  On  leaving  the  ways  the 
vessel  was  christened   Arlington  Court. 

CMa  Macintosh- — Messrs.  Furness,  Withy,  and  Company 
Linii  ..  d.  Hartlepool,  launched  the  large  steamer  Clan  Macintosh 
from  their  Middleton  Shipyard  on  Friday.  The  vessel  has  been 
built  to  the  order  of  the  Clan  Line  (Messrs.  Cayzer,  Irvine,  and 
Company),  Glasgow.  The  vessel  is  over  400  ft.  in  length,  of  the 
three  deck  type,  with  two  steel  decks  laid  all  fore  and  aft,  and 
takes  Lloyd's  highest  class,  the  scantlings  being  considerably  in 
excess  of  their  requirements.  She  has  a  total  capacity  of 
431.718  cubic  feet.  Triple-expansion  engines  will  be  supplied 
by  Richardson,  Westgarth,  and  Company  Limited,  Hartlepool, 
with  cylinders  26,  43,  71,  by  48  in.  stroke,  and  two  boilers  1(1  ft. 
2  in.  by  11  ft.  9  in.,  of  200  1b.  working  pressure,  and  fitted  with 
Howden's  system  of  forced  draught. 

Osterland . — Messrs.  William  Doxford  and  Sons  Limited 
launched  on  October  14th  from  their  Pallion  Shipyard  the  finely- 
modelled  steamer  Osterland,  which  has  been  built  for  Axel 
Brostrom  and  Son,  of  Gothenburg.  This  steamer  will  carry 
6,800  tons  on  a  draught  of  only  22  ft.,  she  will  steam  9  V  knots 
loaded  on  a  low  consumption  of  coal,  and  is  well  equipped  with 
all  the  latest  appliances  for  handling  cargo  economically  and 
expeditiously.  The  steamer  as  she  left  the  ways  was  gracefully 
christened  by  Miss  Lena  Sutherland,  of  Newcastle.  The 
Osterland  is  the  third  steamer  Messrs.  Doxford  have  built  for 
Messrs.  Brostrom. 

Norfolk  Range. — On  October  14th  the  new  steel  screw 
steamer  Norfolk  Range,  recently  launched  by  the  Irvines  Ship- 
building and  Dry  Docks  Co.  Ltd.,  West  Hartlepool,  and  built 
to  the  order  of  Messrs.  the  Neptune  Steam  Navigation  Co. 
Ltd.,  Newcastle-on-Tyne,  proceeded  to  sea  for  her  trial  trip. 
She  is  of  the  following  dimensions:  336ft.  by  47ft.  by  24ft. 
10  in.  The  vessel  is  built  to  Lloyd's  highest  class,  under 
special  survey,  and  is  of  the  single-deck  type,  having  poop, 
bridge,  and  top-gallant  forecastle.  A  double  bottom  is  fitted 
throughout  on  the  cellular  principle,  and  the  fore  and  after 
tanks  are  arranged  as  trimming  tanks.  She  is  constructed 
with  deep  frames  and  longitudinal  stringers,  giving  clear 
holds  for  the  storing  of  bulky  cargoes.  Five  water-tight  bulk- 
heads divide  the  holds  into  six  water-tight  compartments,  and 
wood  grain  divisions  are  fitted  in  the  holds.  She  also  has 
extra  large  cargo  hatches,  five  steam  winches,  which  are 
supplied  with  steam  from  a  vertical  multitubular  donkey 
boiler,  and  is  leplete  with  all  the  latest  improvements  for  rapid 
loading  and  discharging.  A  powerful  quick-warping  steam 
windlass  is  fitted  forward  for  the  working  of  the  cables,  and 
steam  steering  gear  is  fitted  amidships,  with  hand  screw  gear  aft. 
Accommodation  for  captain  and  officers  is  provided  in  poop; 
that  for  engineers  is  arranged  in  houses  on  the  bridge,  and 
the  seamen  and  firemen  under  top-gallant  forecastle.  The 
Si  nitary,  ventilating,  and  lighting  arrangements  have  received 
special  attention,  and  have  been  effected  on  the  most  approved 
lines.  Engines  of  the  triple-expansion  type  have  been  supplied 
and  fitted  by  Messrs.  Richardson,  Westgarth,  and  Co.  Ltd., 
having  cylinders  24  in.,  38  in.,  and  64  in.,  by  42  in.,  and  two 
large  S.E.  boilers  of  160  lb.  pressure.  After  adjusting  the 
compasses  the  vessel  was  run  at  full  speed,  the  engines  work- 
ing smoothly  and  well,  and  the  vessel  displaying  good  sea 
qualities. 

Delhi. — Messrs.  Caird  and  Co.  Ltd.,  Greenock,  launched  on 
October  14th  the  mail  and  passenger  steamer  Delhi,  which 
they  have  built  for  the  Peninsular  and  Oriental  Company's 
inter-colonial  service  between  India  and  China.  She  is  the 
first  of  the  new  intermediate  type  of  the  P.  and  O  Company, 
and  is  of  8,100  gross  tons.  Her  dimensions  are  486  ft.  by  86  ft. 
by  34  ft.  10  in.  to  upper  deck,  and  she  has  accommodation  for 
150  first-class  and  80  second-class  passengers.  All  the  latest 
appliances  for  dealing  with  cargo  have  been  placed  on  board. 
After  the  launch  the  Delhi  was  berthed  in  the  Victoria  Har- 
bour, Greenock,  where  engines  of  8,000  tons  indicated  horse 
power  will  be  put  on  board  by  the  builders. 

Bessie  Dollar. — Messrs.  A.  Rodger  and  Co.,  Port-Glasgow, 
launched,  on  October  17th,  the  cargo  steamer  Bessie  Dollar. 
370ft.  long  by  50ft.  beam  by  29ft.  Sin.  deep,  with  a  carrying 
capacity  of  7,050  tons  dead  weight  on  Lloyd's  freeboard.  "The 
machinery  is  being  supplied  by  the  builders.  Her  cylinders 
are  25^  in.,  42  in., 'and  70  in.,  by  48  in.  stroke.  She  has  been 
specially  built  for  the  Robert  Dollar  Company,  of  San  Fran- 
cisco, to  suit  their  lumber  and  general  cargo  trade,  and  has 
been  superintended  during  construction  by  Mr.  J.  C.  Stewart, 
Glasgow.  This  steamer  is  a  sister  ship  to  the  Hazel  Dollar, 
launched  last  year  by  Messrs.  Rodger  for  the  same  owners. 


Princess  Alberta  • — On  October  17th  the  Caledon  Ship- 
building and  Engineering  Company  Limited,  Dundee,  launched 
the  steamer  Princess  Alberta,  which  has  been  constructed  to 
the  order  of  Messrs.  M.  Langlands  and  Sons,  Glasgow.  The 
vessel  has  a  gross  tonnage  of  1 ,520,  and  is  of  the  following 
dimensions:  Length,  280ft.;  breadth,  36ft.;  depth,  17ft. 
She  is  specially  designed  for  summer  yachting  cruises  and  for 
her  owners'  goner  il  trade.  She  lias  a  long  poop  and  bridge 
combined,  above  which  is  fitted  a  promenade  deck  with  accom- 
modation for  about  150  first-class  cabin  passengers.  Two  tugs 
built  by  for  South  American  owners  and  launched  the  same 
day  by  the  Dundee  Shipbuilders'  Company  Limited  were 
named  Nelson  and  Togo. 

KueichoW- — Scott's  Shipbuilding  and  Engineering  Com- 
pany, Greenock,  launched,  on  October  16th,  the  steel  screw 
steamer  Kueichow,  which  they  have  built  to  the  order  of  the 
China  Navigation  Company  Limited,  London.  The,  dimen- 
sions of  the  vessel  are:  Length,  267  ft. ;  breadth,  40  ft.;  depth, 
22  ft.  6  in.;  and  carrying  capacity  2,600  tons.  After  the  launch 
the  Kueichow,  which  is  a  repeat  of  the  Huichow  and  Kanchow 
recently  built  by  the  .same  firm,  was  berthed  in  Messrs.  Scott's 
fitting-out  basin  to  have  machinery  put  on  board. 

Marius  Cbambon- — Messrs.  Mackie  and  Thomson,  fiovan, 
launched,  on  October  16th,  the  steel  screw  tug  Marius  Cham- 
lion,  which  they  have  built  for  La  Societe  Generale  de  Remor- 
guage  et  Traveux  Maratimes,  of  which  Messrs.  Chambon 
Brothers,  Marseilles,  are  managing  directors.  The  vessel  is 
123  ft.  6  in.  in  length,  22  ft.  in  breadth,  13  ft.  in  moulded 
depth,  and  of  about  225  tons  gross.  She  is  intended  for  deep- 
sea  towing,  and  also  for  salvage  work,  and  has  been  con- 
structed with  a  long  bridge  covering  the  boiler  space  and 
across  the  bunkers,  and  with  a  top-gallant  forecastle.  The 
crew  will  be  berthed  forward  below  the  main  deck,  while 
accommodation  has  been  provided  for  the  officers  and  a  few 
passengers  abaft  the  engine  and  boiler  space.  Steam  steering 
gear  is  fitted  in  the  wheel-house  and  on  the  bridge  deck,  where 
the  captain's  room  is  situated.  There  is  also  a  steam  capstan 
on  the  main  deck,  and  the  vessel  will  be  fitted  with  eighteen 
Gwinne  salvage  pumps  in  the  engine  room.  She  will  carry  a 
large  quantity  of  fresh  water  in  the  peak  and  in  deep  tanks 
for  the  boiler  feed,  and  also  for  the  supply  of  any  other 
vessels  that  may  be  in  need.  The  machinery,  by  Messrs.  Midl- 
and Houston,  Kinning  Park,  will  consist  of  triple-expansion 
engines,  having  cylinders  14  in.,  23  in.,  and  33  in.  in  diameter 
respectively,  by  a  27  in.  stroke,  and  two  large  steel  boilers  to 
work  at  a  pressure  of  ISO  lb.,  all  intended  to  give  the  vessel 
a  high  rate  of  speed. 

Northumbria . — On  October  16th  an  important  launch 
took  place  from  the  yard  of  the  Northumberland  Shipbuilding 
Company  Limited,  Howdon-on-Tyne,  the  vessel  being  a  finely- 
moulded  steamer,  built  to  the  order  of  H.  W.  Dillon,  Esq., 
London,  this  being  the  second  vessel  built  for  the  same  owner, 
which  has  been  chartered  by  Sir  John  Jackson  to  convey 
material  to  Dm  ban  in  connection  with  the  breakwater  in 
course  of  construction  there.  The  steamer  is  372  ft.  long  by 
48  ft.  beam  by  30  ft.  10  in.  deep,  and  has  been  built  under 
special  survey  to  the  highest  class  at  Lloyd's  spar-deck  rule, 
with  extra  strengthening  for  special  freeboard.  She  is  fitted 
with  long  poop,  long  bridge,  top-gallant  forecastle,  the  accom- 
modation, which  is  very  ample,  being  all  placed  in  steel  houses 
on  the  bridge  deck.  The,  'tween  decks  are  lofty,  and  so 
arranged  that  cattle,  troops,  or  emigrants  may  be  carried  if 
necessary.  Very  special  attention  has  been  paid  to  the  load- 
ing and  discharging  gear,  and  a  complete  outfit  for  the  rapid 
handling  of  cargoes  arranged  for,  consisting  of  seven  steam 
winches  by  Messrs.  Clarke,  Chapman,  and  Co.  Ltd.,  Gateshead- 
on-Tyiie,  a  large  number  of  cargo  derricks,  steam  and  hand 
steering  gear  by  Messrs.  Hastie  and  Co.,  Greenock,  and  steam 
windlass  by  Messrs.  Emerson,  Walker,  and  Thompson  Bros. 
She  is  fitted,  of  course,  with  the  usual  water-ballast  arrange- 
ments for  light  passages.  She  has  been  constructed  to  a  fine 
model  with  a  view  to  rapid  speed  and  economy  in  fuel,  and 
the  machinery  will  be  supplied  by  Messrs.  Richardson,  West- 
garth, and  Co.  Ltd. .Sunderland,  consisting  of  engines  with 
cylinders  25  in.,  41  in.,  and  69  in.,  by  48  in.  stroke,  and  three 
large  steel  boilers  14  ft.  by  10  ft.  9  in.,  each  working  at  1801b. 
pressure.  The  steamer  will  carry  about  7,150  tons  loaded, 
and  steam  about  10  knots  speed.  The  vessel  was  named  the 
Northumbria. 

Corinthia- — On  October  17th  Messrs.  R.  Craggs  and  Sons 
Limited  launched  from  their  Tees  Dockyard,  Middlesbrough,  a 
fine  steel  cargo  steamer,  359  ft.  long,  50  ft.  8  in.  beam,  25  ft.  6  in. 
depth  moulded.  The  vessel  is  being  built  under  special  survey 
to  take  the  highest  class  under  Lloyd's  three  deck  rule,  with  one 
deck  laid,  having  poop,  bridge,  and  forecastle.  The  machinery 
will  be  fitted  by  Messrs.  Blair  and  Company  Limited,  of 
Stockton-on-Tees,  having  cylinders  25  in.,  41  in.,  67  in.,  by 
45  in.  stroke,  steam  being  supplied  by  two  large  single-ended 
boilers,  working  at  a  pressure  of  1801b.  to  the  square  inch. 
The  vessel   has  been    designed  to  afford  a    very  large  cubic 
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capacity,  and  is  expected  to  lift  about  0,100  tons  ou  21ft.  3  in. 
draught.  The  vessel  has  been  built  to  the  order  of  Messrs. 
W.  H.  Cockerline  and  Company,  of  Hull,  and  on  leaving  the 
ways  was  named  Corinthia  by  Mrs.  W.  H.  Cockerline. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  17th  October 
1905  :— 

Cardiff.— First  class  :  G.  Richards,  A.  B.  Howie,  R.  T.  H.  Cox. 
Second  class :  W.  Davies,  R.  F.  Gregory. 

Glasgow.—  First  class:  H.  Beck,  F.  G.  Stanley.  W.  Harvie,  W. 
Boniinan,  G.  Fiddes,  J.  M.  Halbert.  J.  Scott.  Second  clans :  A. 
McMaster,  J.  W.  Snedden. 

Leith.—  Second  class  :  W.  F.  Anderson. 

Liverpool.— Extra  first  class  :  C.  W.  Bowen,  B.  S.  Dawson,  J.  Purves, 
W.  Edwards,  P.  Sinclair  First  class  :  L.  A  Daniels,  G.  O.  Griffiths,  R. 
B.  Lindsay,  T.  E.  Harris,  A.  Douglas.  Second  class :  H  L.  Jones,  C. 
H.  Dixon,  O.  B.  Shanklin,  V.  Desmond,  J.  B.  Deans,  S.  F.  Fearn 
W.  Pritchard.  T.  B.  Godfrey,  T,  Ferguson. 

London.—  Extra  first  class  :  A.  E.  Weseneraft,  J.  E.  Johnson,  R.  P. 
Adams.  First  class:  J.  R.  Anderson,  J.  Jures,  W,  C.  Pullen,  W.. 
limes. 

North  Shields.— Extra  first  class  :  W.  Cowie,  J.  R.  M.  Taylor,  B. 
Allen.  First  class  :  R.  Wear,  W.  G.  Stephenson,  A.  Armstrong.  "  Second 
class  :  J.  Urwin,  A.  G.  Trigg,  H.  Courthope. 

Plymouth. — First  class  :  D.  J.  W.  Sanson). 

Southampton. — First  class:  C.  A.  Cooke.  Second  class :  E.  Taylor, 
F.  A.  Legg,  C.  J.  Kernan. 

West  Hartlepool.— First  class  :  F.  Bushby,  T.  Cherallev,  N. 
Leitch,  W.  Guy.  Second  class:  A.  E.  de  Quincey.  T.  G.  Walker,  W. 
Cousins,  C.  Dobson,  G.  H.  Todd.  A.  McP.  Urquhart. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor ;  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


1918.  Engineers  in  the  Navy. — Will  any  reader  inform  me  what 
course  of  study  is  required  to  sit  for  the  Marine  Board  of 
Examinations  to  qualify  for  a  certificate  of  competency  as  second 
and  first  engineer  ? — A.  S.  H. 

Answer. — "A.  S.  H."  should  apply  to  the  Secretary  to  the 
Admiralty,  Whitehall,  London,  for  particulars  as  to  examinations 
for  engineers  in  the  navy.  There  have  been  new  regulations  issued, 
which  you  should  make  yourself  acquaints!  with.  "A.  S.  H. " 
would  do  well  to  refer  to  the  answers  given  in  The  Practical 
Engineer  of  April  7th  and  April  28th  of  this  year. — P.  S.  B. 

1923-  Dressing  for  Chills. — I  should  be  much  obliged  if  one  of  your 
readers  could  give  the  name  of  a  firm  that  supplies  a  dressing  for 
chills  which  prevents  the  cracking  of  the  castings  when  cooling. — 
A.  J.  Arthur. 

Answer. — James  Evans  and  Co.,  Britannia  Works,  Cross  Street, 
Blackfriars,  Manchester,  will  supply  you  with  chill  dressings  ;  but 
these  will  not  prevent  the  castings  cracking,  this  being  dependent 
on  the  mixture  of  metal  used  and  the  form  of  the  castings.  With 
metal  suitable  for  the  class  of  work  undertaken,  and  a  proper  form 
of  casting,  you  will  not  get  cracked  work  ;  but  some  dressing  must 
lie  applied  for  other  reasons.  The  firm  mentioned  will  supply  any 
kind  of  foundry  dressing  or  requisite  on  the  market. — W.  J.  M. 

1935.  Cast-iron  Firebars. — Will  any  reader  inform  me  the  most 
suitable  mixture  of  metals  for  making  cast-iron  firebars  for  steam 
boiler  furnaces  ?  At  present  I  am  making  them  of  the  same 
mixture  of  Scotch  hot  blast  pig  and  good  scrap  that  I  use  for 
general  castings,  and  the  bars  made  of  this  metal  burn  (or  melt) 
away  very  rapidly  — Salamander. 

Answer. — If  "Salamander"  uses  a  mixture  of  hard  irons  his 
firebars  will  be  more  durable,  and  I  have  found  the  following  very 
good  for  plain  work:  2cwt.  hematite,  5c\vt.  common  hard  scrap. 


and  Scwt.  common  mottled  iron,  this  mixture  not  going  very 
readily  in  the  hot  chamber  of  a  dust  destructor,  or  under  crucible 
furnaces  melting  iron  coutinua  ly.  Unless  firebars  are  kept  free 
from  clinker  they  soon  burn,  however,  and  only  a  hard  iron,  with  a 
low  content  in  silicon  and  graphitic  carbon,  will  stand  for  even  a 
reasonable  time.  '1  here  are  a  good  many  mixtures  for  firebars, 
each  maker  having  his  own  mixture  as  a  rule.  A  good  mottled 
hematite  would  probably  last  as  well  as  anything  ;  but  cost  would 
be  against  this,  the  price  usually  paid  for  firebars  being  very  low. — 


1916.  Efficiency  of  Plant. — If  the  speed  and  power  of  machinery  is 
kept  right  at  a  boiler  pressure  of  75  lb.,  is  there  any  loss  sustained 
by  the  plant  supposing  the  steam  machinery  be  designed  for  a 
higher  pressure  ? — G.  R.  McG. 

1919.  '  Knocking"  in  a  Gas  Engine.— Would  any  reader  kindly 
explain  the  cause  of  knocking  at  the  back  end  of  cylinder  of  gas 
engine,  which  is  of  25  H.P.  National  type  ?  I  have  made  the  brasses 
on  crank  end  of  connecting  rod  all  right,  and  the  crosshead  like- 
wise, but  still  the  knocking  continues.  I  have  been  wondering 
whether  it  is  through  the  cam  for  the  exhaust  being  a  little  worn 
or  not  —  G.  H. 

1921  Boring  Flywheel  BOSS.— Will  any  of  your  readers  kindly 
inform  me  the  best  way  to  bore  out  the  boss  of  a  flywheel  from 
4  in.  to  6  in.  without  taking  it  to  a  foundry  ?  We  want  to  put 
it  on  a  bigger  shaft. — Oid  Reader. 

1926.  Makers  of  Stapling  Presses  Wanted.— Will  any  reader  be 

good  enough  to  give  name  of  a  firm  or  firms — home  or  foreign — 
who  make  automatic  stapling  presses  for  stapling,  say,  leather 
from  a  reel  or  rod  of  fe  in.  wire  ? — G.  S. 

1928.  Drawing  of  Donkey  Pump.— Could  any  reader  inform  me 
where  I  can  obtiin  a  detail  drawing  of  a  small  wall  donkey 
pump,  with  banjo  connecting  rod  ?  —  Constant  Reader. 

1929.  Steel  Joists. —Would  anv  reader  give  a  formula  for  calculating 
the  safe  load  on  rolled  steel  joists  section,  both  single  and  one  on 
the  other  riveted  together,  the  distance  of  rivets  and  section  ;  the 
the  joists  to  be  used  as  beams  lying  level,  and  not  used  as 
stanchions  ? — A.  L. 

1930.  Annealing  Processes.  —The  undersigned  wishes  to  know  the 
very  best  up-to-date  work  on  annealing  processes,  coal  and  gas  fired, 
especially  those  applicable  to  small  malleable  hematite  castings. — 
A.  E.  A. 

1933-  Balancing  Engines. — Will  some  reader  kindly  let  me  know 
(1)  the  beet  work  to  get  on  balancing  engines  by  the  Yarrow, 
Schlick,  and  Tweedy  system  ?  (2)  How  to  set  out  curves  of  equal 
loads  in  each  cylinder  of  a  triple  and  also  quadruple  engine  ?  (3) 
What  method  is  used  for  the  designing  of  the  propellers  of  the 
large  liners,  and  does  it  apply  to  smaller  ones  ? — Balance. 

1934.  Gun  Barrels.  — Can  any  reader  give  me  a  recipe  for  browning 
gun  barrels  ?  I  have  one,  but  it  turns  them  black  instead  of 
brown.  Is  there  any  book  on  gun  making  or  repairing  ?  I  should 
be  glad  of  any  practical  information. — Improver. 


MISCELLANEA. 


Messrs.  Wm.  Simons  and  Company  Limited,  Renfrew, 
have  been  awarded  a  diploma  for  a  gold  medal  for  their  exhibit 
at  the  Naval,  Shipping,  and  Fisheries  Exhibition,  1905. 

Aluminium  pajoer  is  now  used  in  Germany  as  a  substitute  for 
tinfoil.  This  is  real  paper  coated  with  powdered  aluminium.  By 
the  action  of  sulphuric  acid  upon  ordinary  paper  a  sort  of 
artificial  parchment  is  obtained,  and  the  sheets  are  spread  out 
and  covered  on  one  side  with  a  thin  coating  of  resin  dissolved 
in  alcohol.  A  current  of  air  facilitates  evaporation  and  the 
paper  is  warmed  until  the  resin  has  again  become  soft.  The 
powdered  aluminium  is  then  sprinkled  upon  it  and  the  paper 
subjected  to  strong  pressure. 

Condensing  versus  Non-condensing  Planis. — It  is 
generally  assumed  that  a  low  water  rate  condensing  plant  is 
more  economical  than  a  non-condensing  one  where  the  rate  is 
higher,  but  such  is  not  always  the  case.  If  all  the  heat  in  the 
exhaust  steam  can  be  made  use  of,  then  relatively  inefficient  but 
low  cost  engines  would,  when  interest  and  depreciation,  as  well 
as  the  coal  pile,  are  considered,  be  the  cheapest  to  install  and 
maintain.  If  steam  from  the  boiler  is  eventually  discarded  as 
water  and  at  the  same  time  the  feed  water  enters  the  boiler  at 
or  near  212  deg.,  what  more  could  be  desired  or  obtained?  I 
have  in  mind  a  non-condensing  plant  of  2,000  brake  horse  power, 
which  in  winter  uses  every  ounce  of  exhaust  steam,  and  in 
summer  a  very  large  percentage  of  it.  That  plant  is  working 
very  economically,  though  the  engines  and  pumps  installed  have 
a  high  water  rate. — G.  M.  Campbell,  Engineers'  Society  of 
Western  Pennsylvania. 
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THE  PRODUCTION  AND  PRICE  OF  PIG  IRON. 

As  pig  iron  constitutes  their  primary  raw  material  ques- 
tions relating  to  its  production  and  price,  particularly 
the  latter,  are  of  paramount  importance  to  engineers  and 
•shipbuilders.    The  price  of  pig  iron  at  any  time  may  be 
taken  as  a  fairly  sound  indication  of  the  condition  of  the 
industries  named,  although  perhaps  some  allowance  should 
be  made  for  the  disturbing  influence  of  Scotch  and  other 
warrants,"  in  which  there  is  frequently  much  unhealthy 
speculation.      In  general,  however,  it  holds  that  when 
engineers  and  shipbuilders  are  slack,  the  demand  for  iron 
castings,  for  wrought  iron,  and  for  structural  and  other 
steels  so  diminishes  as  to  speedily  fall  below  the  normal 
production  of  the  blast  furnaces;  prices  then  descend  to 
a  point  which  in  many  instances  can  barely  cover  the 
cost  of  production.    But  when,  as  at  the  present  time, 
there  is  happily  an  increased  demand  for  all  kinds  of 
iron  and  steel,  the  pig-iron  producers,  in  their  eagerness 
to  terminate  a  period  of  unprofitable  trading,  sometimes 
exhibit  a  somewhat  undue  haste  in  raising  their  quotations. 
In  this,  however,  they  do  but  tend  to  check  the  growth 
of  the  demand  in  a  way  that  works  out  to  the  disadvantage 
of  all. 

It  is,  of  course,  the  custom  for  all  large  consumers  to 
so  anticipate  their  requirements  as  to  enable  them  to  order 
„  ttieir  applies  some  few  months  ahead.    Although,  there- 
fore, the  current  quotations  on  the  iron  markets  at  present 
range  from  50s.  per  ton  and  upwards  for  the  commonest 
brands,  very  little  is  being  bought  at  that  price.    If  the 
demand  holds,  such  figures  will,  of  course,  be  maintained 
and  increased;  but  as,  not  many  weeks  since,  pig  iron 
was  on  offer  as  low  as  40s.  per  ton,  those  cons°umers 
who  concluded  contracts  at  or  in  the  neighbourhood  of 
such  a  figure  are  naturally  not  eager  to  enter  into  con- 
tracts for  future  requirements  at  an  advance  of  at  least 
25  per  cent  on  what  they  are  now  paying.    The  conse- 
quence is  that  although  high  prices   are  quoted  "on 
change,"  only  hand-to-mouth  orders  are  being  placed  by 
the  consumers,  whilst  the  majority  of  producers  are  busy 
making  and  supplying  pig  iron  at  the  low  prices  on  which 
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they  obtained  their  last  big  orders.  This  waiting  game 
Let  ween  buyers  and  sellers  eannot  be  much  longer  con- 
tinued, for  as  old  contracts  are  worked  out  new  ones  must 
lie  entered  into.  But  in  the  meantime  a  check  is  un- 
doubtedly placed  on  the  movement  towards  that  period 
of  greater  activity  so  much  expected  and  so  long  delayed. 

The  makers  of  "  finished "  iron  or  wrought  iron,  also 
the  makers  of  structural  steel,  are  particularly  incon- 
venienced by  the  action  of  the  pig-iron  makers.  The 
former  are  properly  described  as  exercising  "  considerable 
restraint  "  with  regard  to  their  quotations  ;  the  prices  they 
ask  hear  no  appearance  of  inflation  when  examined  in 
comparison  with  the  figures  on  which  they  are  now 
actually  doing  business. 

As  regards  the  world's  production  of  pig  iron,  it  is 
interesting  to  note  that  according  to  a  Parliamentary 
paper  recently  issued  by  the  Board  of  Trade,  the  total 
quantity  of  pig  iron  produced  in  the  world  in  the  year 
1903  was  probably  about  17,000.000  tons.  Of  this  quantity 
the  United  States  produced,  in  round  figures,  18  million 
tons,  Germany  (including  Luxemburg)  10  million  tons, 
United  Kingdom  i)  million  tons,  France  2|  million  tons. 
The  figures  for  last  year  (1904),  so  far  as  they  are  avail- 
able, show  a  decline  of  1  ^  million  tons  for  the  United 
States,  rather  less  than  half  a  million  tons  for  the  United 
Kingdom,  whilst  the  production  in  Germany  appears  to  be 
practically  the  same  as  compared  with  the  previous  year. 
The  quantity  of  pi<r  iron,  as  such,  exported  from 
the  various  countries  is  small  when  compared  with 
the  quantity  produced.  Thus,  though  the  exports 
of  pig  iron  from  this  country  are  greater  than  the 
exports  of  pig  iron  from  all  the  other  countries  included 
in  the  returns  supplied,  they  only  amounted  to  an  average 
o:'  12  per  cent  of  the  production  for  the  five  years  1900 
to  1904,  both  inclusive.  And  as  an  illustration  of  the 
enormous  production  of  steel,  it  is  particularly  interesting 
to  observe  that  in  this  country  the  production  of  steel 
required  on  an  average  of  the  three  years  1901-0.°)  about 
64  per  cent  of  the  total  consumption  of  pig  iron.  In 
the  United  States,  steel  manufacture  absorbed  81  per  cent, 
and  in  Germany  82  per  cent,  of  the  total  consumption 
of  pig  iron.  Such  figures  abundantly  demonstrate  the 
vast  importance  of  pig  iron  as  a  primary  raw  material. 
They  also  illustrate  the  necessity  of  makers  of  mild  or 
structural  steel  being  either  themselves  makers  of  pig 
iron,  or  associated  or  allied  permanently  with  such  makers. 

Although  the  economy  of  superheated  steam  under 
sertain  conditions  has  been  proved  and  considerably 
leveloped  for  stationary  engines,  very  little  use  of  it  has 
)een  made  for  marine  engines,  largely  owing  to  anticipated 
difficulties  with  packings  for  glands  and  joints  and  with 
lubricating  oil.  The  experience  gained  with  land  engines 
should  lead  to  the  solving  of  these  difficulties,  as  the 
conditions  are  essentially  the  same.  The  recent  experi- 
ments of  a.  Commission  of  United  States  naval  officers 
jirove  considerable  economy  of  steam  consumption  through 
superheating.  The  trials  took  place  on  board  a  United 
States  lake  steamer,  552  ft.  long,  with  quadruple  expansion 
engines  of  2,000  designed  horse  power.  The  boilers  are 
of  the  Babcock  and  Wilcox  type,  witli  4  in.  tubes,  with 
2, 900  square  feet  of  heating  surface  and  74  square  feet  of 
grate.  A  superheater  was  fitted  in  each  boiler,  consisting 
of  two  horizontal  header  boxes  and  2    in.  tubes,  of  the 


well-known  Babcock  and  Wilcox  design,  with  a  total 
surface  of  414  square  feet.  The  degree  of  superheat  on 
the  trials  was  81  to  92  deg.  Fah.,  and  it  was  found  that 
under  these  conditions  the  coal  consumption  was  1*5 lb, 
per  horse  power  per  hour;  while  on  two  corresponding 
trials,  but  with  the  superheater  out  of  use,  the  consumption 
was  l'SOlb.  and  l'7C  lb.  per  horse  power  hour.  The 
temperature  of  the  gases  at  the  base  of  the  funnel  was 
GO  to  70  deg.  Fah,  less  when  the  superheater  was  in  use. 
The  steam  pressure  was  200  1b.  per  square  inch  at  the 
boilers,  and  2371b.  at  the  engines.. 


The  results  of  some  of  the  trials  of  the  German  cruiser 
Lubeck,  fitted  with  Parsons  steam  turbines  of  continental 
manufacture,  are  now  available,  and,  although  neither  com- 
plete nor  conclusive,  they  are  worth  referring  to.  This 
vessel  is  of  3,200  tons  displacement,  and  has  been  built 
at  a  cost  of  £254*500.  It  is  of  the  same  type  exactly 
as  the  Hamburg,  but  the  latter  has  reciprocating  engines, 
while  the  other  has  four  shafts  driven  by  steam  turbines! 
On  a  24  hours'  trial  at  19  knots,  the  coal  consumption  in 
the  turbine-driven  steamer  was  1 67*87  tons,  as  compared 
with  170'78  tons  in  the  reciprocating  engine  ship.  A 
series  of  trials  with  various  sizes  and  designs  of  screws 
is  now  in  progress.  With  eight  propellers — two  on  each 
of  the  four  shafts — the  consumption  of  coal  was  l'921b. 
per  horse  power  per  hour  when  the  vessel  was  steaming 
20'5  knots,  which  required  7,600  indicated  horse  power) 
at  21'5  knots,  when  the  power  was  9,400  indicated  horse 
power,  the  coal  consumption  was  2151b.  per  horse  power 
per  hour.  The  Amethyst,  of  3,000  tons  displacement, 
200  tons  less  than  the  German  cruiser,  got  20'6  knots 
for  7,280  indicated  horse  power,  which  is  about  the  same 
as  the  German  ship  when  the  difference  in  displacement 
is  reckoned,  but  the  consumption  was  only  l'SOlb.  per 
horse  power  per  hour,  while  23  knots  was  realised  for 
12,000  horse  power  with  a  consumption  of  21b.  The 
Lubeck  is  now  (says  the  Glasgow  Herald)  to  be  tried  with 
four  propellers,  one  on  each  shaft,  with  increased  surface, 
etc.  ;  and  it  is  anticipated  that  a  higher  speed  will  be 
realised.  The  designed  speed  of  the  Lubeck  is  22  knots, 
with  10,000  indicated  horse  power,  and  it  is  pretty  certain 
that  this  will  be  exceeded. 

Mr.  Marconi  and  the  Italian  Government. — Owing  to 
a  recent  agitation  in  some  of  the  opposition  papers  of 
the  Italian  press  against  the  contract  between  the  Italian 
Government  and  Mr.  Marconi,  which  grants  an  exclusive 
license  to  the  Marconi  wireless  telegraph  system  for 
fourteen  years,  Mr.  Marconi  has  written  to  the  Italian 
Minister  of  Posts  and  Telegraphs  offering  to  consider  the 
agreement  as  cancelled,  thus  relieving  the  Italian  Govern- 
ment of  all  obligations.  A  translation  of  the  reply  of 
Minister  Morelli  Gualtierotti  is  as  follows  :  "  The  tenders 
for  work  at  the  Coltano  Station  will  be  invited  at  Pisa 
on  October  18th.  The  ministry,  in  thus  putting  into 
execution  the  bill  twice  approved  by  Parliament,  is  also 
convinced  of  the  value  of  the  conditions  entered  into 
and  also  grateful  to  the  illustrious  Italian  who  generously 
conceded  to  his  country  the  use,  without  compensation, 
of  the  extraordinary  fruits  of  his  genius.  I  beg  you  not 
to  concern  yourself  about  any  discordant  opinion,  which 
certainly  does  not  reflect  either  the  feeling  of  the  country 
or  that  of  the  Government."  This  reply  confirms  the 
policv  of  the  Italian  Government  in  adopting  the  most 
widely-used  system  of  wireless  telegraphy  and  refusing 
to  permit  compulsory  exchange  of  messages  between  it  and 
other  systems.  As  compulsory  inter-communication  was  the 
main  point  raised  during  the  preliminary  wireless  teleeranh 
conference  held  in  Berlin  two  years  ago  at  the  instigation! 
of  the  Kaiser,  the  strong  attitude  persisted  in  by  the] 
Italian  Government  will  have  a  most  important  effect  on  j 
the    deliberation   of   the  next    conference,   which,   it  is 


November  3,  1905J 


THE    PRACTICAL  ENGINEER. 


683 


rumoured  will  be  held  at  Pan..  The  Italian  Government 
has  had  the  largest  practical  experience  of  wireless  tele- 
graphy, and  its  renewed  decision  in  favour  of  a  single 
system  will  carry  exceptional  weight,  and  may  influence 
the  attitude  of  our  own  and  other  Governments." 

Sincb  the  completion  of  the  electrical  tramway  system  in 
.Manchester,  the  corporation  have  carried  out"  the  whole 
ot  the  repairs  to  the  rolling  stock  in  their  own  shops,  and 
arrangements  have  iuw  been  made  for  the  bunding  of 
tramcars  required  for  future  use.      The  works  fortius 
purpose  are  situate  at  the  main  car  depot  in  Hvde  Road 
and  occupy  an  area  of  4  acres.    The  workshops  are  divided" 
into  two  mam  sections  by  an  avenue  running  along  the 
whole  length  of  the  building,   which  is  traversed  by  a 
15-ton  travelling  crane  capable  of  conveying  a  complete 
car  from  one  shed  to  another.    The  works  comprise  12 
departments,  and  provide  accommodation  for  250  workmen 
the  whole  of  the  machines  in  use  are  electrically  driven  the 
motors  and  shafting  for  the  woodworking  simps  being  in 
the   basement;    1,200    GrinneU   automatic    spindles  are 
installed  as  a  prevention  against  fire.     The  whole  of  the 
works    which  have  cost  £54,800,  have  been  carried  out 
Iron,  the  designs  and  under  the  supervision  of  Mr.  John 
Gibbons  architect.    At  present  100  covers  are  being  made 
for  the  large  bogie  cars  used  on  the  longer  routes  of  the 
system,  such  covers  having  given  considerable  satisfaction. 

The  first  general  meeting  of  the  49th  session  of  the 
Institution  o   Engineers  and  Shipbuilders  in  Scotland  was 
held  on  October  21th  in  the  hall,  207,  Bath  Street,  Glasgow 
Mr.  James  Gilchrist,  the  new  president,  referring  to  the 
introduction  of  steam  turbines  on  board  ships,  said  the 
results  obtained  had  been  phenomenal.    At  present  these 
results  were  only  known  to  a  favoured  few.    Speeds  had 
been  announced,  but  reliable  information  as  to  initial  cost 
upkeep    and  coal  consumption  had  not  yet  been  given! 
Messrs  William  Denny  and  Brothers  deserved  great  credit 
tor  introducing  the  turbine  into  the  mercantile  marine 
Mr.  Parsons  deserved  all  honour  for  his  perseverance,  but 
without  the  valuable  aid  given   by  Messrs.   Denny  the 
turbine  would  not  have  created  such  a  sensation.  Ship- 
builders and  engineers  were  looking  forward  with  great 
interest  to  the  running  of  the  Cunard  liners  Caronia  and 
tannama   sister  ships  except  for  machinery,  and  vessels 
winch  would  give  accurate  and  reliable  results.    The  two 
large  turbine  steamers  which  had  been  running  on  the 
Aorth  Atlantic  had  done  good  work,  but  it  was  rumoured 
tint  the   coal   lulls   were  much   heavier  than    was  ever 
anticipated.    Afterwards  Mr.   E.   M.    Speakman   read  a 
Paper  on    •  The  Determination  of  the  Principal  Dimen- 
sions of  the  Steam  Turbine,  with  Special  Reference  to 
-Marine  Work. 
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ENGLISH   ELECTRIC  RAILWAY  PRACTICE. 

The  question  of  the  electrification  of  our  main  line  and 
suburban  railways  is  to  all  appearances  in  a  period  of 
temporary  suspension,  and  it  does  not  seem  to  be  reasonable 
to  expect  it  to  be  otherwise  just  now,  when  the  controversy 
<>t  direct-current  surface  conductor  rail  systems  versw 
single-phase  alternating-current  overhead  conductor  work- 
nig  is  being  argued  out  in  practical  experiment  in  this 
country,  on  the  Continent,  and  in  the  States.  For  the 
purpose  of  practical  application,  there  is  little  in  the  way 
of  detailed  data  regarding  the  operation  of  the  already 
electrically  converted  lines  in  England.  We  do  not  sav 
this  at  all  disparagingly  of  electric  traction,  but  because 
we  recognise  that  the  average  railway  director  is  not  the 
man  to  move  m  a  new  and  costly  direction  unless  there 
is  abundant  material  at  his  disposal  to  convince  him  beyond 
the  shadow  of  doubt  that  it  is  really  time  he  took  action 
com^'  ^  ^        '         couviuciuS  dat;l  will  be  forth- 

Mr  J.  W  Jacomb-Hood,  M.Inst. C.E.,  remarked  not  long 
smce  that  the  existence  of  a  third  rail  at  all,  in  any  position 
-mist  introduce  trouble  in  the  upkeep  of  the  road,  while  for 
y  her  reasons  also  it  would  be  better  avoided  M  possible 
t  will  be  interesting  to  learn  from  the  North-Eastern  and 
Lancashire    and    Yorkshire    Railway.   Companies,  when 
they  are  m  a  position  to  impart  detailed  information,  what 
.heir  experience  in  this  particular  matter  has  been.  Mi 
Jacomb-Hood  held  that  an  overhead  conductor  system  will 
probably  be  less  unwelcome  to  the  maintenance  engineer 
while  from  some  points  of  view  it  possesses  advantages 
over  any  ground  collecting  system.    Mr.  Philip  Dawson 
has  shown  by  his  various  papers— especially  that  read  at 
the  St  Louis  International  Electrical  Congress  last  year— 
as  well  as  by  us  practical  action  in  connection  with  the 
to-be-electrified  section    of    the    London    and  Brighton 
Railway,  that  he  also  is  convinced  in  the  same  direction 
this  view    it  will  be  remembered,  was  likewise  expressed 
by  Sir  William  H.  Preece  in  the  course  of  the  recent 
discussion  at  the  British  Association  meeting  in  South 

IT  Tfi"  T"tal  :Uld  American  Practice  have  shown 

that  the  difhculties  m  the  way  of  collecting  heavy  currents 
from  overhead  conductors  have  been  overcome  * 

But  though  there  is  a  spreading  tendency  in  favour  of 
the  alternating-current  system,  we  must  not  forget  that 
we  have  not  yet  a  single  mile  of  such  line  in  operation 
while  we  have  heavy,  regular,  and  successful  services 
proceeding  on  direct-current  surface  conductor  lines 
totalling  out  to  in  the  neighbourhood  of  200  miles  of  sino-le 
track.  In  the  following  article,  therefore,  we  give  some 
particulars  regarding  certain  features  of  recent  permanent 
way  and  conductor  rail  work  presented  to  us  in  the  several 
examples  that  have  been  changed  over  from  steam  loco- 
motion to  electric  traction. 

To  some  minds  the  fact  that  the  systems  now  operating 
here  have  a  live  rail  on  the  permanent  way  has  alone  been 
Bumcient  tor  their  condemnation,  and  for  advocacy  of  the 
later  principle.  We  therefore  show  some  examples  of 
measures  employed  in  various  cities  for  guarding  the 
conductor.  e 

The  late  Mr.  W.  E.  Langdon,  formerly  of  the  Midland 
Kailway,  it  will  be  remembered  made  an  investigation 
into  the  practice  of  main  line,  inter-urban,  elevated,  and 
underground  railways  in  both  Europe  and  America  in 
regard  to  the  location  of  the  positive  collector  rail  He 
gave  a  detailed  list  of  the  different  systems,  and  the 
dimensions  allowed  thereon,  from  top  of  positive  rail  to 
top  of  track  rail,  and  from  track  gauge  line  to  centre  of 
the  positive  rail.  Though  a  wide  variation  was  found  to 
exist,  it  was  shown  that  in  general  the  main  line  steam 
railways  had  found  it  necessary  to  place  the  rail  at  a 
greater  distance  than  1>1  in.  from  the  gauge  line,  because 
of  the  width  of  steam  locomotives  and  heavy  goods  cars 
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and  certain  other  causes.  In  regard  to  tlie  position  of 
the  live  conductor  at  a  given  distance  outside  the  wheel 
rails  and  the  return  rail  between  them,  he  considered  that 
the  provision  of  an  insulated,  or  at  all  events  of  an 
independent  return,  rail  would  be  adopted  in  future  con- 
struction. In  all  instances  he  found  that  the  conductors, 
whether  insulated  or  not,  were  laid  upon  the  sleepers 
which  served  the  wheel  rails,  the  latter,  duly  bonded, 
forming  the  return  conductor ;  but  in  the  States,  where 
the  sleepers  employed  are  not  so  long  as  those  used  in 
this  country,  every  fifth  one,  or  thereabouts,  was  made 
longer  for  the  purpose  of  providing  for  the  support  ^f 
tha  third  rail.  The  conditions  which  required  consideration 


electric  traction,  and  whether  or  not  overhead  conductors 
are  to  be  the  feature  of  future  practice,  the  fact  remains 
that  for  some  time  past  there  have  been  no  fatalities 
through  contact  with  the  live  rails  of  either  of  the  lines. 

The  very  latest  thing  in  third-rail  protection  is  that 
which  during  the  past  few  weeks  has  been  adopted  by 
the  New  York  Central,  after  most  exhaustive  expert 
investigation  of  the  problem,  not  only  by  the  engineers  in 
charge  of  the  Schenectady  experimental  track,  but  also  by 
the  New  York  Central  Traction  Commission.  An  under- 
contact  rail,  which  we  illustrate  in  the  following  figure,  has 
been  adopted,  because  it  affords  a  more  thorough  guarding 
than  any  other  means,  with  greater  safety  to  all  in  its 


Fio.  1.— Cross-section  of  Permaucnt  Way  on  Liverpool  and  Southport  Railway,  showing  location  of  third  rail  as  agreed  uron  by  the  Main  Line 

Railways  in  March,  1903. 


in  the  equipment  of  an  electric  railway  seemed  to  Mr. 
Langdon  to  suggest  the  propriety  of  confining  the  con- 
ductor rails  to  the  six-foot  way,  and  dissociating  them 
entirely  from  the  sleepers  which  carry  the  wheel  rails. 
This  would  necessitate  the  use  of  a  flexible  collector,  by 
reason  of  the  fact  that  structures  would  at  points  narrow 
the  space ;  while  it  would  also  entail,  where  a  fourth  rail 
system  is  in  vogue,  the  provision  in  the  six-foot  way  of  a 
structure  which  would  accommodate  both  the  conductor 
and  the  return  rail. 

It  may  be  interesting  to  show  here  the  method  which 
was  proposed  by  Mr.  Langdon  a  couple  of  years  ago,  before 
the  two  recently  electrified  lines  were  working,  for  the 
protection  of  workmen  who  in  the  discharge  of  their 


neighbourhood.  This  rail  is  supported  by  iron  brackets, 
placed  11  ft.  apart,  these  brackets  holding  the  insulation 
blocks  by  a  special  clamp.  The  upper  part  of  the  rail  is 
covered  by  wooden  sheathing  between  supporting  brackets. 
This  sheathing  is  applied  in  three  parts  nailed  together, 
and  at  the  joints  where  the  third  rails  are  bonded,  and 
at  some  other  points,  it  is  mortised.  This  rail  weighs  70  lb. 
per  yard,  and  it  is  not  mounted  rigidly,  being  mainly  given 
sufficient  play  to  allow  for  expansion  and  contraction. 

Let  us  now  briefly  particularise  some  of  the  track  work, 
etc.,  of  our  electrified  steam  lines. 

On  the  Mersey  railway,  when  the  conversion  to  electrical 
working  took  place,  the  permanent  way  was  re-laid  with 
86  lb.  rails,  but  it  was  otherwise  unaltered,  save  by  the 


4  8'/2 


8'11'Sieeper 

Fio.  2.— ShowiDg  Arrangement  and  Guarding  of  Conductor  on  Mersey  Tunnel  Railway. 


duties  would  be  working  about  in  the  immediate  neigh- 
bourhood of  the  conductor.  This  consisted  of  a  roof  cover, 
extending  so  far  beyond  a  vertical  line  drawn  from  the 
edge  of  the  rail  as  to  prevent  a  person  or  implement  from 
coming  into  contact  with  it.  He  considered  that  such  a 
guard  as  is  shown  would  be  more  effectual  than  vertical 
planks,  which  left  the  top  of  the  rail  exposed. 

A  great  deal  of  attention  has  been  devoted  to  this  subject 
both  by  the  Board  of  Trade  and  the  officials  of  the  North- 
Eastern  and  Liverpool  and  Southport  electric  railways 
during  the  past  year,  and  whatever  alterations  have  been 
made  since  the  various  accidental  fatal  electric  shocks 
raised  such  a  furore  in  some  quarters  against  third-rail 


substitution  for  every  third  sleeper  of  a  longer  one  to  carry 
the  insulator  of  the  positive  conductor.  The  rails  were 
bonded  to  form  an  independent  return  for  the  lighting 
circuits.  The  positive  conductor  is  of  the  Vignoles  type 
of  special  soft  steel,  weighing  1001b.  per  j^ard,  and  is 
carried  outside  the  track  on  earthenw  are  cubes,  to  which 
it  is  clipped.  The  joints  are  bonded  with  four  bonds  each, 
fixed  under  the  foot  of  the  rails.  To  prevent  accidental 
contacts  and  short  circuits,  a  wooden  guard  was  bolted  to 
the  rail,  from  which  it  was  partially  insulated  by  wooden 
blocks  and  insulating  bushes.  The  negative  rail,  which 
weighs  60  lb.  per  yard,  is  similarly  supported  between  the 
track  rails,  and  is  on  a  lower  level  than  the  positive ;  it 
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is  earthed  at  the  station,  and  requires  no  guard.  In  the 
car  sheds,  in  order  to  keep  the  inspection  pits  clear,  the 
track  rails  are  used  for  the  return. 

The  Liverpool-Southport  line  of  the  Lancashire  and 
Yorkshire  Railway  Company  was,  when  altered  for  electric 
traction,  equipped  with  two  additional  rails  for  the 
distribution  and  return.  One  of  these  current  rails  is 
brought  alongside  each  track  on  insulators,  the  other  being- 
placed  between  the  running  rails  on  sleepers,  uninsulated, 
thus  forming  the  principal  part  of  the  circuit.  Whilst  the 
joints  of  both  the  third  and  the  fourth  rail  are  bonded, 
the  fourth  rail  is  also  cross-bonded  to  the  running  rails, 
the  ends  of  each  running  rail  being  connected  by  such  a 
bond  to  the  fourth  rail.  By  this  arrangement  the  trouble- 
some bonding  of  the  running  rails  is  avoided,  as  also  the 
complications  involved  by  using  an  insulated  fourth  rail 
for  the  return,  and  the  further  advantage  is  obtained  that 
the  running  rails  participate  to  a  marked  degree  in 
conducting  the  return  current,  thus  increasing  the  con- 


system  the  third  rail  is  placed  in  the  six-foot  way  between 
the  tracks,  but  occasionally  it  is  brought  outside  the  track 
to  suit  special  conditions.  Where  there  are  level  crossings 
there  are  gaps  in  the  third  rail,  so  that  there  can  be  no 
risk  to  the  public.  As  is  now  well  known  from  practical 
experience,  the  principal  direction  in  which  accidents  have 
happened  on  this  permanent  way  has  been  through  the 
fault  of  trespassers,  who  have  too  frequently  shown  a 
predilection  for  the  live-rail  track  rather  than  for  bridges 
or  level  crossings.  Where  there  are  these  gaps  in  the 
third  rail,  the  latter  is  bonded  with  cable  underground. 
The  fourth  rail  is  supported  on  wooden  blocks,  and  is 
placed  in  the  middle  of  the  six-foot  way,  between  the  two 
running  rails.  At  most  stations  the  third  rail  is  inter- 
rupted, and  the  ends  are  connected  by  cables  to  section 
switches.  In  order  to  provide  for  expansion  and  con- 
traction, due  to  changes  of  temperature,  the  rails  are 
divided  into  sections  of  300  ft.,  and  the  joints  between  the 
rails  are  fixed  joints,  those  between  the  sections  themselves 
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Flu.  3.— The  late  Mr.  Langdon's  Proposed  Roof  Cover  for  Guarding  "  Live"  Rail. 


ductivity  of  the  return  circuit,  with  consequent  reduction 
of  drop.  No  collector  is  provided  on  the  train  for  the 
fourth  rail,  the  current  being  delivered  through  the  wheels 
to  the  running  rails,  and  thence,  through  the  cross-bonds, 
to  the  fourth  rail.  The  installation  of  this  rail  also  makes 
it  a  comparatively  simple  matter  to  renew  the  running 
rails  without  unduly  interfering  with  the  continuity  of  the 
return  circuit.  The  third  and  fourth  rails  are  of  equal 
section,  and  consist  of  mild  steel  of  specially  high  con- 
ductivity ;  they  are  of  Vignoles  section,  weighing  70  lb. 
per  yard,  and  are  in  GO  ft.  lengths.  The  third  rail  is 
supported  at  intervals  of  about  10  ft.  on  insulators  of 
reconstructed  granite,  held  in  position  by  two  clips,  the 
centre  of  the  rail  being  exactly  3ft.  11 J  in.  from  the 
centre  line  of  the  track,  and  the  top  of  the  rail  3  in.  above 
the  surface  of  the  track  rails.  It  may  be  remembered  that 
these  dimensions  are  those'  which  were  agreed  upon  by 
the  main  line  railway  companies  when,  early  in  1903,  they 


Fio.  4.— The  Vest  Method  of  Guarding  as  now  beiug  fitted  to  the 
New  Yoi'K  Central. 

met  together  at  the  Railway  Clearing  House  to  see  what 
could  be  done  to  secure  that  uniformity  should  be  possible 
in  case  of  extensions  of  third-rail  systems.  This  rail  is  of 
ample  section,  and  can  carry  the  full  current  needed  by 
the  trains  when  between  two  sub-stations  without  causing 
material  loss  of  voltage.      Generally  speaking,  on  this 


being  expansion  joints.  The  fish  plates  at  the  fixed  joints 
are  made  as  rigid  as  possible,  and  two  semi-flexible  bonds; 
are  fixed  in  the  web,  and  two  in  the  flange  of  the  rail.  The 
fish  plates  at  the  expansion  joints  are  slotted  to  allow  of 
any  change  of  length  taking  place  in  the  300  ft.  section. 
Both  the  third  and  fourth  rails  are  bonded  in  the  manner 
just  described.  Each  track  rail  is  bonded  to  the  fourth 
or  negative  rail  by  means  of  flexible  cable  bonds. 

On  the  Newcastle  district  electrified  lines  of  the  North- 
Eastern  Railway  an  80  lb.  per  yard  conductor  rail  of  high 
conductivity  is  carried  on  insulators  fixed  to  the  sleepers, 
19^  in.  from  the  gauge  line  of  the  nearest  running  rail. 
On  the  double  track  the  live  rails  are  fixed  between  the 
two  tracks,  but  at  junctions  and  crossings  they  are  fixed 
on  either  side  of  the  track  as  found  convenient.  Wherever 
there  is  foot  traffic,  such  as  near  stations,  goods  yards, 
etc.,  the  conductor  rail  was  guarded  by  means  of  creosoted 
boards  bolted  on  either  side  of  the  rail  against  distance 
pieces.  Tire  third  rail  is  divided  into  isolated  sections, 
with  section  switches  at  feeding  points,  signal  cabins,  etc., 
and  the  "up"  and  "down"  line  conductors  can  also  be 
separated  at  these  points.  The  design  of  fish  plates  used 
for  the  running  rails  was  a  special  one,  permitting  of  the 
use  of  extra  long  flexible  bonds.  We  understand  that  at 
complicated  junctions  there  was  considerable  difficulty 
encountered  in  finding  room  for  the  conductor  rails.  One 
such  junction,  for  instance,  exists  just  outside  the  Central 
Station,  where  all  traffic,  whether  through  or  local,  has 
to  be  dealt  with  as  though  it  were  a  terminus,  much 
shunting  being  necessary. 

The  Metropolitan  District  Railway,  which  is  now  running 
its  electric  service,  has  a  standard  construction  permanent 
way,  with  two  conductor  rails  per  track.  These  rails  are 
1001b.  per  yard  steel  of  T  section,  and  they  are  mounted 
on  insulators  bolted  to  the  sleepers.  The  positive  conductor 
is  16  in.  outside  the  track  rail,  and  stands  3  in.  higher  ; 
while  the  negative  is  laid  in  the  centre  of  the  way,  and 
stands  l|in.  above  the  running  rail.  The  conductor  rails 
in  each  section  are  connected  by  low-tension  feeders  to 
a  sub-station ;  the  terminals  of  the  feeders  are  connected 
to  the  rail  web  by  means  of  flexible  connecting  cables. 
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VENTING    DIFFICULT  CORES. 

By  Walter  J.  Mat. 

It  often  happens  in  practice  that  coxes  of  awkward  shapes, 
or  which  are  to  be  practically  enclosed  in  metal,  have 
to  be  made,  and  in  these  the  ordinary  methods  of  making 
the  vents  or  gas  passages  prove  awkward  or  inefficient. 
In  any  ease,  venting  must  lie  done  to  prevent  the  cores 
blowing '  or  causing  bad  castings  where  enclosed  cures 
are  being  dealt  with,  and  with  such  things  as  steam- 
passage  cores  in  cylinders  and  the  like  the  venting  must 
be  done  so  that  metal  does  not  find  ingress  into  the 
cores,  or  the  casting  will  lie  a  waster,  and  an  expensive 
one,  too.  To  overcome  such  difficulties  it  is  necessary  to 
adopt  something  better  than  the  old  practice  of  drawing 
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twine  through  the  cores  to  form  air  passages,  and  often 
ordinary  wax  tapers  are  sometimes  used.  These,  however, 
have  too  much  cotton  in  them  to  allow  of  really  free  vents 
being  left,  although  they  are  better  than  nothing,  and 
possibly  the  best  thing  which  the  writer  has  tried  is  Gibbs 
and  Company's  "  wax-wire,"  this  having  only  one  thin 
string  running  through  it  to  secure  the  continuity  of  the 
wax  composition  of  which  the  wire  is  composed.  In  drying 
the  core  the  wax  melts,  and  is  then  absorbed  by  the  sand, 
causing  no  trouble  in  use. 

Taking,  say,  a  cylinder  steam-passage  core  made  on  a 
wire  frame,  as  shown  in  fig.  1,  the  vent  wire  would  be 
laeed  through  the  frame  as  shown  before  making  up  the 
core,  and  in  drying  clear  air  passages  would  be  left,  these, 
of  course,  being  in  sufficient  number  to  effect  the  purpose 
intended.  There  is  no  fear  of  getting  metal  into  the 
cores  through  the  sides,  which  would  lie  sound  and  firm, 
and,  after  blacking,  should  leave  a  perfectly  smooth  face 
on  the  metal  when  withdrawn. 

Where  a  core  is  boxed  in  by  metal,  if  struck  up  on  a 
perforated  barrel,  free  venting  can  easily  be  secured  ;  but 
where  the  core  is  fiat,  then  difficulty  arises.  In  the  case  of 
cores  such  as  shown  in  fig.  2,  there  is  much  trouble  in 
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getting  off  the  air.  but  by  using  a  perforated  barrel,  and 
leading  the  vent  wires  into  this,  as  shown  in  fig.  3,  it  is 
possible  to  secure  perfect  success.  The  arrangement  of 
the  vents  should  be  as  shown  in  the  cross  section  B  in  fig.  2, 
as  it  is  desirable  to  take  oft'  the  air  from  all  parts  of  an 
enclosed  core. 


With  cores  struck  up  on  ropes  there  is  no  trouble,  and 
with  those  which  are  not  wholly  enclosed  there  is  no 
difficulty  if  the  maker  of  the  core  knows  his  work,  as  in 
the  latter  class  of  work  the  air  is  taken  off  through  the 
bottom  of  the  mould. 

With  patterns  leaving  their  own  cores  some  trouble 
is  sometimes  found  where  part  of  the  cores  are  boxed  in 
with  metal,  but  a  little  care  will  enable  the  air  and  gases 
to  be  taken  off,  and  prevent  blowing  of  the  core  or  blow 
holes  in  the  metal.  Much  depends  on  the  skill  of  the 
moulders,  however,  some  men  being  able  to  make  better 
castings  than  others,  and  getting   sound  castings  where 


Fig.  3. 

others  fail.  Fluxes  answer  for  the  removal  of  some  of  the 
faults  found  in  the  metal,  but  they  wall  not  prevent  blow- 
holes caused  by  peculiarities  in  moulding. 

Small  awkwardly-shaped  cores  are  mote  difficult  to  deal 
with  than  large  ones,  and  these  require  only  small  vents, 
although  they  should  be  sufficient  in  number  to  effect  their 
purpose.  How  to  exactly  arrange  the  vents  depends  on 
the  shape  of  the  cores,  but  in  all  cases  the  air  must  he 
taken  off  rapidly,  particularly  where  the  cores  are 
enveloped  in  metal,  otherwise  the  eastings  will  not  he 
sound  round  the  cores. 

Cored  castings  should  always  be  run  with  fluid  metal 
to  allow  of  the  escape  of  any  air  getting  into  it  from  the 
cores,  but  this  does  not  necessarily  mean  that  the  metal 
shall  be  unduly  hot. 


SELF-PROPELLED   VEHICLES   ON  THE 
SOUTH   AMERICAN  RAILWAYS. 

A  New  Type  of  Steam  Motor  Saloons  for  the  Bl'enos 

Ayres  Great  Southern  Railway. 
The  Buenos  Ayres  Great  Southern  Railway  Company — 
who  now  operate  some  2,481  miles  of  track,  a  total  in 
excess  of  that  worked  by  any  other  single  railway  corpora- 
tion it:  the  South  American  continent — are  now  introduc- 
ing, for  tin  purpose  of  giving  a  more  frequent,  a  speedy. 


Cross-section  on  Steam  Oar  on  Buenos  Ayres  Great  Southern  Railway. 

and  an  economically-worked  "train"  service  around 
Buenos  Ayres,  a  number  of  steam  motor  saloons.  These 
vehicles,  several  of  which  have  recently  been  delivered 
by  Messrs.  Kerr,  Stuart,  and  Company  Limited,  of  Stoke- 
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on-Trent,  and  one  of  which  is  illustrated  in  the  accompany- 
ing photograph  and  diagram,  have  been  divided  into  two 
passenger  compartments,  having  accommodation  for  24 
second-class  passengers  and  for  28  first-class  passengers, 
whilst  there  is  also  a  luggage  compartment  and  a  guard's 
compartment  at  the  rear  of  the  coach.  The  front  bogie 
carries  the  engine  and  boiler,  with  all  connections  com- 
plete, with  the  exception  of  the  water  tank,  which  is 
carried  on  the  main  frame  of  the  coach,  behind  the  tender. 
The  front  bogie  has  been  so  constructed  that  it  can  be 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Explosion  from  a  Bleaching  Keir. 

No.  1,550. — We  have  often  pointed  out  in  giving  these 
reports  the  danger  attending  the  use  of  any  vessel  in  which 
steam  is  generated,  unless  frequent  examinations  are  made 
of  the  apparatus  by  a  competent  person.  In  this  case 
the  keir  formed  part  of  the  plant  of  a  dyeing  and  bleach- 
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easily  detached  from  the  coach  when  it  is  necessary  to 
send  the  engine  into  the  running  shed.  The  cylinders, 
which  are  outside  the  frames,  have  a  diameter  of  9  in.  and 
a  piston  stroke  of  15  in.,  and  drive  on  to  the  rear  pair  of 
wheels.  The  wheels  have  a  diameter  of  3  ft.  5  in.,  the 
wheel  base  of  the  leading  bogie  being  9  ft.  9  in.  The  valve 
motion  is  of  the  "  Walschaert  "  type,  all  of  the  rods  being 
of  mild  steel,  with  large  wearing  surfaces,  well  case 
hardened.  The  boiler  is  of  the  locomotive  tubular  type, 
placed  transversely  on  the  bogie,  and  was  tested,  prior 
to  being  shipped  to  South  America,  by  hydraulic  pressure 
to  2201b.  per  square  inch.  The  total  heating  surface 
amounts  to  336  square  feet,  the  grate  area  is  7  square 
feet,  and  the  working  pressure  of  the  boiler  1601b.  per 
square  inch.  The  cab  is  composed  of  mild  steel  plates, 
\  in.  thick,  with  double  roof,  the  inner  roof  being  of  teak. 
There  are  plate-glass  windows  in  the  front,  with  a  louvre 
in  the  centre.  There  is  a  steam  turbine  dynamo,  110  volt- 
age, with  the  necessary  switch  board  with  fuse,  volt,  and 
ammeter,  and  driving  two  head  lamps,  two  side  lamps,  and 
lamps  for  engine  compartment,  and  the  lamps  for  lighting 
(lie  interior  of  the  coach — 11  lamps  in  all — each  of  16 
cimdle  power.  The  tank  has  a  fuel  space  of  33  cubic  feet, 
and  a  capacity  for  300  gillons  of  water. 


In  connection  with  the  Naval  Shipping  and  Fisheries 
Exhibition  at  Earl's  Court,  which  closed  at  the  end  of  last 
month,  it  may  he  noted  that  Messrs.  Barclay,  Curie,  and  Com- 
pany Limited,  Whiteinch.  have  been  awarded  a  diploma  and  a 
gold  medal  for  their  exhibit.  This  exhibit  included  models 
of  various  passenger  vessels  built  by  Messrs.  Barclay,  Curie,  and 
Company  for  some  of  the  leading  steamship  lines  in  Great 
Britain,  and  also  a  model  of  several  salvage  steamers  built  by 
them  for  the  British  Admiralty.  This  last  model  was  considered 
so  interesting  by  the  Science  and  Art  Department  that  they 
have  requested  permission  to  exhibt  it  at  South  Kensington. 


ing  works  at  Heywood,  Lancashire,  and  was  used  for 
boiling  yarn  preparatory  to  bleaching  or  dyeing.  It  was 
made  of  two  strakes  of  wroughUron  plating  Jin.  thick, 
and  was  supplied  with  steam  from  a  boiler  working  at  a 
pressure  of  60  lb.  per  square  inch,  the  steam  entering 
the  keir  through  an  inlet  valve  1^  in.  in  diameter.  No 
reducing  valve  was  fitted  between  the  boiler  and  keir,  but 
the  steam  under  the  ordinary  working  conditions  was  wire 
drawn  through  the  inlet  valve  to  reduce  the  pressure  to 
25  lb.  per  square  inch,  at  which  pressure  the  safety  valve 
was  adjusted  to  blow  off.  To  enable  the  cover  to  be  easily 
lifted,  hinged  bolts,  six  in  number,  were  fitted  between 
lugs  cast  on  the  ring  attached  to  the  upper  part  of  the 
keir,  and  corresponding  slots  were  made  in  the  cover.  These 
bolt's  were  each  1  in.  in  diameter  at  the  bottom  of  the 
thread,  giving  a  total  area  of  4  712  square  inches,  resist- 
ing the  pressure  in  the  keir.  The  weight  of  the  cast-iron 
cover  was  llcwt.,  and  the  diameter  of  the  keir  being 
48  in.,  and  the  pressure  therein  25  lb.  per  square  inch, 
the  load  on  the  bolts  due  to  the  pressure  of^  the  steam 
alone,  and  having  regard  to  the  position  of  the  joint,  would 
he  over  11,0001b.  per  square  inch.  These  bolts  were  of 
wrought  iron,  and,  judging  by  the  fracture  of  one  of 
them,  the  metal  was  of  poor  quality  and  the  above 
stress  excessive.  An  examination  of  the  cover,  which  had 
been  broken  into  six  pieces  by  the  explosion,  showed  that 
it  had  evidently  been  in  a  dangerous  condition  for  some 
time,  several  of  the  fractures  indicating  that  cracks  had 
existed  at  these  parts  prior  to  the  explosion,  and  another 
old  crack  was  plainly  t)  be  seen.  At  the  time  of  the 
explosion  no  pressure  gauge  was  fitted  to  the  keir,  but, 
the  owner  in  his  evidence  stated  that  one  was  fitted  prior 
to  December  last,  but  as  it  was  attached  to  the  safety-valve 
chest  it  was  removed  when  the  present  safety  valve  was 
fitted.      No   thorough   examination   of   the   keir  by  an 
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experienced  engineer  appears  to  have  been  made  since  it 
was  fitted  at  these  works  twenty-four  years  ago,  and  it 


A 


feed  * j  'i  '  ist/r. 


was  evident  that  the  apparatus  had  been  worked  at  a 
pressure  considerably  in  excess  of  that  which  ordinary 
prudence  would  have  dictated. 


Failure  of  a  Boiler  on  Board  a  Steam  Trawler. 

No.  1,551. — The  boiler  was  made  of  steel,  and  was  of 
the  ordinary  single-ended  marine  type.  It  was  built  about 
seven  years  ago  under  the  inspection  of  the  surveyors  to 
Lloyd's  register,  but  the  class  had  been  allowed  to  lapse. 
Periodical  inspection  was  made  by  one  of  the  surveyors 
to  the  United  Kingdom  Steam  Tug  and  Indemnity  Associa- 
tion, North  Shields,  the  last  inspection  being  about  two 
years  previous  to  the  explosion.  The  explosion  was  caused 
by  the  shell  plate  at  the  bottom  of  the  boiler  close  to 
the  back  end  getting  so  thin  that  it  could  no  longer 
withstand  the  working  pressure.  The  casualty  is  one  that 
should  have  been  prevented,  as  the  part  which  failed  was 
quite  accessible,  and  the  wasting  obuld  easily  have  been 
observed;  in  fact,  it  is  difficult  to  understand  how  the 
corrosion  did  escape  observation,  as  it  must  ha.ve  been 
Lining  on  for  a  long  period. 


Explosion  from  a  Locomotive  Type  of  Boiler  at 
Trelion  Downs  Farm,  Cornwall. 

No.  1,552. — This  case  is  illustrative  of  the  manner  in 
which  boilers  used  for  agricultural  purposes  are  dealt  with, 
passing,  as  this  one  did,  from  hand  to  hand  without 
examination,  and  also  of  the  conditions  under  which  they 
are  worked.  The  boiler  was  made  by  Messrs.  Brown  and 
May.  Devizes,  in  the  year  1883,  and  it  was  an  exceptionally 
strong  one.  It  was  constructed  for  a  pressure  of  60  lb. 
per  square  inch,  and  was  tested  by  hydraulic  pressure  up 
to  1201b.  per  square  inch.  It  was  first  supplied  to  a 
machinery  agent,  who  sold  it  to  an  implement  dealer. 
No  repairs  were  executed  while  it  remained  in  the  hitter's 
possession,  and  in  1888  he  sold  it  to  a  farmer.  It  was 
then  worked  at  a  pressure  of  601b.  and  occasionally  higher. 
The  lock-up  safety  valve  blew  off  at  65  lb.,  and  the  other 
valve  was  adjusted  at  pleasure.  After  working  the  boiler 
for  ten  years,  during  which  time  it  was  not  repaired,  the 
farmer  put  it  up  fur  auction,  and  it  was  bought  by  a  Mr. 
Caddy.  Previous  to  purchasing,  this  gentleman  looked  at 
the  top  of  the  firebox,  which  appeared  to  be  in  good  order, 
but  he  did  not  cause  the  boiler  to  be  inspected  by  anyone 
on  his  behalf.  In  January,  1900,  Mr.  Caddy  thought  that 
the  boiler  required  some  new  tubes,  and  at  the  same  time 


found  that  the  inside  top  of  the  firebox  was  somewhat  rough, 
or,  in  other  words,  corroded.  The  boiler  was  then  taken 
to  Messrs.  Sara  and  Burgess,  Penryn,  who  fitted  in  new 
tubes,  repaired  the  smokebox,  and  put  a  stud  in  the  firebox. 
Mr.  Caddy  continued  to  work  the  boiler  at  a  pressure  of 
60  lb.  per  square  inch  until  June,  1900,  when,  he  sold  it 
to  a  Mr.  Mitchell,  who  in  turn  sold  it  to  a  Mr.  Bishop,  who 
owned  it  at  the  time  of  the  explosion.  Mr.  Bishop  was 
informed  by  Mr.  Mitchell  that  the  boiler  had  been  worked 
at  a  pressure  of  80  lb.  Before  buying,  Mr.  Bishop  con- 
sulted Mr.  Fisher,  who  describes  himself  a,s  an  engineer, 
and  on  August  13th,  1902,  both  went  to  Mr.  Mitchell's 
farm  to  see  the  boiler.  Mr.  Fisher  then  went  into  the 
boiler  and  tapped  the  firebox  plates  with  a  wrench,  and 
then  told  Mr.  Bishop  that  the  boiler  was  in  good  order. 
Tli is  Mr.  Bishop  understood  to  mean  that  the  boiler  could 
be  worked  at  80  lb.  pressure,  as  that  figure  was  mentioned 
by  Mitchell  in  the  hearing  of  Fisher.  The  boiler  then 
became  the  property  of  Mr.  Bishop,  and  was  worked 
irregularly  by  him  at  that  pressure  until  it  failed  on 
September  16th,  1904.  The  explosion  was  a  very  violent 
one,  and  unfortunately  resulted  in  the  death  of  a  boy  and 
injury  to  three  other  persons.  After  the  explosion  the 
boiler  was  examined  by  one  of  the  engineer-surveyors  to 
the  Board  of  Trade,  who  found  that  the  firebox  was 
practically  worn  out  in  consequence  of  corrosion  on  the 
waterside,  the  plates  having  been  reduced  to  ^  in.  to 
3/16in.  The  lock-up  safety  valve  was  found  to  be  in- 
operative, and  that  the  steam-pressure  gauge  was  10  lb. 
light.  The  commissioners  found  that  Mr.  Bishop  and  Mr. 
Fisher  were  to  blame  for  the  explosion,  the  former  for  not 
causing  the  boiler  to  be  examined  while  in  his  possession, 
and  the  latter  for  either  negligence,  or  pretending  to  be 
competent  when  he  was  not,  and  ordered  that  Mr.  Fisher 
should  pay  £50  towards  the  expenses  of  the  inquiry. 


FORGING   AND   REPAIRING  LOCOMOTIVE 
MOTION  RODS* 

In  the  past  three  or  four  years  what  is  known  as  low-carbon 
steel  has  taken  the  place  of  iron  in  many  cases  to  produce 
side  and  main  rods  as  well  as  rod  straps ;  consequently,  the 
old  method  of  forging  and  repairing  these  members,  in 
a  measure,  has  become  obsolete,  and  new  methods  have 
been  adopted  to  meet  the  changed  conditions.  We  are 
all  familiar  with  the  old  method  of  producing  these  mem- 
bers from  the  best  quality  of  scrap  material.  The  method 
of  utilising  scrap  steel,  similar  to  the  old  method  of 
using  scrap  iron,  is  not  yet  in  evidence  for  producing  such 
important  members  of  the  locomotive  a.s  side  and  connect- 
ing rods,  straps,  etc.  These  members  are  forged  from 
large  steel  blooms  made  for  the  purpose.  Much  more 
care  has  to  be  taken  in  forging  such  motion  work  from 
steel  blooms  than  the  old  method  of  forging  iron,  for 
the  reason  that  steel  is  of  a  crystalline  structure.  The 
least  imperfection  in  the  steam  hammer  may  cause  a  slight 
check  in  forging  from  the  ingot,  or  the  slightest  overlap 
worked  into  the  forging  will  produce  the  nucleus  for  a 
break  from  vibrating  strains  when  in  service.  The  slightest 
nick  with  a  sharp  chisel  on  the  finished  surface  of  a  steel 
rod  will  produce  similar  results.  Many  failures  of  steel 
rods  have  come  to  my  notice  in  the  last  two  years  from 
the  causes  mentioned  Such  defects  may  be  produced 
in  forging  iron  rods,  as  this  material  is  of  fibrous  structure. 
The  injury  is  not  so  pronounced  as  in  steel,  as  one  or 
two  outside  fibres  are  affected  only,  leaving  the  inside  fibre 
intact;  consequently  the  injury  will  not  work  its  way  into 
the  metal  to  such  an  extent  as  it  will  with  a  metal  of  a 
crystalline  structure. 

Steel  rods  came  into  use  in  the  Sacramento  shops  two 
or  three  years  ago.    Since  that  time  I  have  had  to  repair 

*  From  a  paper  by  Mr.  S.  Uren,  read  before  the  National  Railroad  Mastei 
Bhcksmitli9'  Association. 
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many  steel  rods.  In  many  cases,  on  examination,  a  slight 
check  would  present  itself  on  the  rib  of  a  grooved  steel 
rod.  If  the  rod  is  low  in  carbon,  and  will  stand  a  hio-h 
heat,  the  slight  defect  is  easily  remedied  by  cutting  out 
the  defective  portion  and  welding  a  piece  of  good  iron 
in  the  cavity  by  taking  separate  heats.  If  properly  done, 
this  will  prevent  the  original  fracture  from  working  into 


the  rod  from  vibrating  strains.  The  method  practised  by 
many  smiths  of  putting  in  what  is  termed  a  ';  Dutchman/' 
from  my  point  of  view,  is  a  very  bad  practice.  This 
method  is  accomplished  by  splitting  the  defective  portion 
and  driving  a  wedge  of  iron  in  the  split,  then  taking  a 
welding  heat  on  the  upper  surface  of  the  rod  and  wedge, 
and  hammering  the  wedge,  and  welding  the  iron  over 
the  defect.  This  simply  hides  the  defect.  I  recently  had 
a  rod  cut  where  a  defect  was  repaired  by  this  method. 
Tlie  sections  of  the  rod  showed  the  wedge  in  perfect  shape, 
excepting  a  small  portion  of  the  surface. 

We  have  many  of  these  steel  parallel  rods  coming  into 
the  shop  with  the  defect  so  pronounced  that  it  becomes 
necessary  to  cut  the  fractured  portion  off  and  put  on  a 
new  end.  Formerly  the  metho<J  practised  was  to  fill  in 
the  grooved  portion  of  the  rod  with  good  iron,  as  well 
as  the  projecting  ribs,  continuing  the  iron  portion  about 
8  in.  from  the  broken  section,  then  welding  on  the  iron 
portions  by  the  usual  method  of  male  and  female  scarfs. 
This  method  was  not  entirely  satisfactory,  as  we  invariablv 
found  a  slight  defect  on  the  surface  of  the  grooved  portion 
when  the  groove  was  planed  out  of  the  repaired  section. 

Recently  the  Southern  Pacific  has  been  changing  the 
heavy  compound  engines  to  simple  engines.  It  became 
necessary  to  lengthen  the  main  steel  connecting  rods : 
this  is  accomplished  by  welding  on  new  ends.  The  original 
method  as  explained  was  not  satisfactory.  I  adopted  the 
method  as  shown  in  figs.  1,  2.  3,  and  4.  We  cut  off  the 
end  that  had  to  be  renewed.  The  end  of  the  old  portion 
of  the  rod  to  be  welded  was  upset  with  a  battering  rani. 
Then  by  means  of  a  steam  hammer  a  point  was  formed 
on  the  end  of  the  rod.  as  shown  at  A.  fisr.  1  :  this  produces 
a  round  corner  at  H.  To  overcome  this  we  raise  a  fillet 
at  this  point  by  cutting  into  the  metal  sliehtly  and 
driving  the  metal  back  with  a  fuller.  We  then  lay  two 
pieces  of  iron  B  B  on  each  side  of  the  V-shaped  end  of 
the  rod.  firmly  weldine  them  to  the  steel.  Now  we  have 
the  end  of  the  rod  shod  with  iron.    This  being  accom- 


plished, we  have  iron  to  iron  welds,  and  can  get  high  heats 
without  bringing  the  steel  to  an  injurious  heat.  We  now 
bring  our  two  pieces  C  C  to  a  welding  heat  in  separate 
fires,  welding  them  on  to  the  surface  B  B  under  the  steam 
hammer.  Another  welding  heat  is  now  taken  for  the 
purpose  of  forming  a  perfect  union  of  all  of  the  parts,  as 
shown  at  B,  fig.  2.  The  remainder  of  the  work  is  done 
by  the  ordinary  method  of  lap  welding  under  the  steam 
hammer,  as  shown  at  D  F,  fig.  3.  "The  portion  D  is 
forged  by  the  steam  hammer  from  the  best  scrap  iron 
obtainable.  The  rod  being  finished  as  far  as  the  forging 
is  concerned,  goes  to  the  machine  shop  to  have  the  new 
iron  portion  finished  and  grooved,  as  shown  at  G,  fig.  4. 
When  the  rod  is  being  finished  the  slightest  defect  in  the 
welded  portion  will  be  discovered. 

There  have  been  40  rods  welded  by  the  above  method  in 
the  Southern  Pacific  shops  in  the  last  eighteen  months. 
A  slight  defect  in  the  welded  portion  was  found  in  one 
case  only.    Not  a  single  rod  has  fail&l  in  service. 


STEAM    MOTOR    CAR    ON    GREAT  NORTH 
OF    SCOTLAND  RAILWAY. 

The  introduction  of  steam  motor  cars  on  railways  running 
througli  rural  districts,  or  on  branch  lines  where  there  is 
not  much  traffic,  has  met  with  considerable  success.  One 
of  the  latest  railways  to  adopt  rail  motor  cars  is  the  Great 
North  of  Scotland,  who  have  had  built  for  them  by 
Messrs.  Andrew  Barclay,  Sons,  and  Company  Limited, 
Caledonian  Works,  Kilmarnock,  two  cars,  one  of  which 
we  illustrate  in  fig.  1.  These  cars  are  amongst  the  most 
powerful  that  have  been  yet  built,  and  are  provided  with 
ample  steaming  power  for  all  gradients  and  emergencies. 

Many  of  the  earlier  cars  have  been  found  inefficient  in 
steaming  power  because  of  the  boilers  not  being  equal 


Fig.  2. — Cochran  Boiler^for  Steam  Rail  Motor  Car. 


to  the  work  to  be  done,  but  the  Great  North  of  Scotland 
Railway  specified  500  square  feet  of  heating  surface.  They 
also  specified  a  limited  length  of  engine.  Messrs.  Barclay, 
Sons,  and  Company  Limited  were  allowed  the  choice  of 
boiler,  and  after  due  consideration  they  chose  the  Cochran 
boiler  to  suit  the  limited  length  specified,  and  the  results 
have  been  very  good  indeed. 

Messrs.  Barclay  supply  the  following  particulars  of  the 
locomotive  and  car:  — 

There  are  295  horizontal  return  fire  tubes  in  the  boiler, 
each  l^in.  outside  diameter  by  3  ft.  11^  in.  long;  grate 
aiea,  9  square  feet;  boiler  pressure.  1601b.  per  square 
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inch.  Fig.  2  shows  a  general  view  of  the  boiler,  and 
fig.  3  sectional  views.  The  engine  cylinders  are 
10  in.  diameter  by  16  in.  stroke.  Walschaert  type  of  valvo 
gear  is  fitted,  and  the  valves  work  on  sloping  faces  above 


and  is  lit  with  Stones'  system  of  electric  lighting.  The 
total  wheel  base  is  43  ft ,  and  the  total  weight  about  47 
tons.  The  bodies  of  the  cars  were  built  at  the  Inverurie 
Works  of  the  Great  North  of  Scotland  Railway  Company. 


Fin.  1.— STEAM   MOTOR  CAR  .ON  G.S.   OF  SCOTLAND  RAILWAY. 


the  cylinders.  All  the  wheels  are  3  ft.  7  in.  diameter:  I  The  finish  is  reported  by  the  users  to  be  first  class 
Powerful  hand  and  Westinghouse  quick-acting  brakes  are  j  throughout.  Rapid  acceleration  is  obtained,  as  well  as 
fitted.    Gresham  and  Craven  steam  sanding  apparatus  was  :   low  fuel  consumption  and  excellent  steaming. 


Fig.  3.- SECTIONS  OF  COCHRAN  BOILER. 


fitted;  also  Wakefield  sight  feed  and  two  Furness  lubri- 
cators to  each  engine,  and  tablet  catching  apparatus  such 
as  is  used  on  the  Great  North  of  Scotland  Railway's 
system  were  also  included.  The  car  is  49  ft.  Hi  in.  long 
over  all,  the  inside  dimensions  being  34  ft.  G  in.  long  by 
9  ft.  f>  in.  high  by  9  ft.  4  in.  wide,  and  carries  46  passengers, 
all  one  class  It  may  be  driven  from  either  end,  there 
being  a  driver  and  a  conductor.  The  car  frame  passes 
under  the  foot  plate,  and  carries  a  pivot  piece,  which  sits 
in  a  movable  bolster  working  between  sliding  faces  and 
resting  on  springs,  the  whole  being  carried  on  two  knife 
edges.  This  gives  easy  riding  to  that  end  of  the  carriage 
which  rests  on  the  engine  bogie.  The  car  can  be  con- 
veniently detached  from  the  engine.  It  is  furnished  with 
reversible  slat  seats,  arranged  in  pairs  with  a  centre  aisle, 


NOTICES    OF    MEETINGS,  &C 

Junior  Institution  of  Engineers.— November  3rd :  Presi- 
dential address  by  Mr.  Dugald  Clerk,  M.Inst.C.E..  oil  "  The 
Problem  of  the  Gas  Turbine,"  at  the  Westminster  Palace 
Hotel,  at  8  p.m. 

Institute  of  Marine  Engineers. — November  6th: 
Demonstration  of  photo  enlarging,  by  Mr.  H.  Leask.  Ladies 
invited. 

Society  of  Engineers. — November  6th:  Paper  to  be  read, 
entitled  "  The  Metallic  Preservation  and  Ornamentation  of  Iron 
and  Steel,"  by  Mr.  Sherard  Cowper-Coles,  A.M.I.C.E.. 
M.I.M.E.,  M.I.E.E. 

Manchester  Association  of  Engineers. — November  11th: 
Visit  to  Liverpool  to  inspect  the  turbine  steamer  Carmania: 
paper  on  "  Jubilee  of  the  Manchester  Association  of  Engineers," 
by  Mr.  Thos.  Ashhury. 
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INVENTED  WORDS  AS  TRADE  MARKS. 

A  word  that  is  suitable  for  registration  as  a  trade  mark 
must  not  be  descriptive  of  the  quality  or  character  of 
the  goods  to  which  it  is  to  be  applied  unless  it  is  an 
invented  word. 

In  consequence,  there  is  a  great  tendency  on  '.he  part 
of  manufacturers  to  choose  invented  words  in  preference 
to  known  words,  and  no  little  ingenuity  is  frequently 
displayed  in  devising  new  words  which  will  at  once  convey 
to  the  casual  observer  a  meaning  characteristic  of  the 
goods  they  name.  Up  to  a  few  years-  ago  it  was  practi- 
cally impossible  to  register  even  an  invented  word  if  it 
described  the  quality  or  character  of  the  goods,  but  in  the 
ruling  case  of  the  "  Solio  "  mark  for  photographic  printing- 
paper  it  was  decided  that  the  Act  should  be  read  so  as  to 
permit  registration  of  any  invented  word,  whether  it  con- 
veyed any  meaning  relative  to  the  goods  or  not.  Since 
this  decision  a  large  number  of  descriptive  words  have  been 
registered  which  no  doubt  closely  resemble  ordinary  words, 
only  differing  by  an  affix  of  one  or  two  letters  to  the  roots 
of  such  words. 

Mere  obvious  mis-spelling  of  a  word,  however,  will  not 
bring  it  under  the  category  of  invented  words. 

Every  application  for  registration  is  subjected  to  a 
rigid  examination  and  comparison  with  the  marks  already 
registered  for  the  same  class  of  goods,  and  with  the  ever- 
increasing  number  of  registrations  the  difficulty  of  invent- 
ing an  entirely  new  word  has  become  greater  and  greater. 

As  mentioned  in  a  previous  article,  a  new  Trade  Marks 
Act  will  shortly  come  into  force  by  which  the  difficulty 
of  selection  will  be  considerably  lessened,  as  it  will  permit 
known  words  to  be  registered  which  in  their  ordinary  or 
usual  sense  do  not  describe  the  quality  or  character  of 
the  goods.  This  will  prevent,  as  often  has  happened,  the 
rejection  of  a  word  because,  by  a  very  careful  study 
of  its  root  and  derivation  on  the  part  of  the  officials  at 
the  Trade  Marks  Office,  it  has  been  discovered  to  possess 
a  practically  hidden  meaning,  which  by  the  widest  render- 
ing was  only  found  to  include  to  a  very  slight  extent  any- 
thing characteristic  of  the  goods,  a  meaning  the  applicant 
was  only  made  aware  of  by  the  kindness  of  the  registrar. 

It  must  not  be  imagined,  however,  that  the  official 
referred  to  has  been  exceeding  his  duty,  or  that  his  strict 
adherence  to  the  letter  of  the  law  has  been  always  adverse 
to  the  good  of  trade,  for  in  many  cases  there  is  no  doubt 
that  the  applicants  purposely  endeavoured  to  conceal  in 
their  words  meanings  which  were  obviously  known  to 
them  as  being  characteristic  of  the  particular  goods  they 
traded  in,  and  the  grant  to  them  of  any  monopoly  in 
such  words  would  have  been  unfair  to  the  rest  of  the 
ronmmnitv. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED   BY    MESSRS.    MARKS   AND  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  daring  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices  —viz.,  IS; 
Southampton  Buildings,  Chancery  Lane,  London,  W.C. ;  13,  Temple  Street,  Birmingham ;  or  SO,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

21685    W.  IRELAND.    Motor  digging  implements. 

21747    S.  B.  BAMFOED.    Chaff  cutters. 

21767    J.  MARSHALL  and  O.  R.  BAIRD.  Combination 

drill,  plough,  and  manure  distributor. 
21799    R.  MAYNARD.    Steadying  chaff  cutters  in  operation. 
21811    J.  SIKORSKI.    Seed  drills  and  dibbles. 

Arms  and  Ammunition. 

21340    FRIED  KRUPP  AKT.-GES.  Travelling  gun  carriage. 

21350  J.  CARTER.    Double-barrelled  small  arms. 

21354    A.  T.  DAWSON  and  G.  T.  BUCKHAM.  Providing 

large  or  heavy  ordnance  with  aiming  tubes. 
21529    M.  ABELLI.  Explosives. 

21558  A.  PRODANN  and  A.  KERETZ.  Torpedo  discharging 
devices.* 

21599  W.  D.  CONDIT  and  E.  H.  SEARLE.  Recoil-operated 
firearms.* 

21619    G.  M.  S.  O'F.  ORCUARDTON.  Cannon. 

21636    J.     M.     DEMAY,     B.     FERREOL,     and     J.  M. 

MURIGNEUX.  Rifles.* 
21668    C.  H.  A.  F.  L.  ROSS  (Baronet).    Repeating  firearms. 
21779    A.  T.  COCKING  and  KYNOCH  LTD.  Smokeless 

powders. 

21857    H.  V.  CUTHBERT-KEESON.    Fuses  for  projectiles. 

Bottles,  Glass,  &c. 

21348  F.  W.  MARGETTS.    Stoppering  bottles. 

21349  F.  W.  MARGETTS.    Stoppering  bottles. 

21383  C.    O.  BASTIAN  and   G.  CALVERT.  Hermetically 

sealing. 

21384  J.  HOWARD  and  J.  E.  HOWARD.  Bottle  stoppers. 
21532  G.  A.  MORTON.    Measuring  stopper  for  bottles. 
21570  J.  MORRIS.    Non-refillable  bottles. 

21667  J.  C.  DA  SILVA.    Stoppering  glass  bottles.* 

21676  C.  BAKER.  Bottlee. 

21718  H.  ANGELICH.  Bottles* 

21774  F.  ARCHER  and  R.  OLDHAM.  Non-rejllable  bottles. 

21802  J.  DONOGHTJE.    Horse  or  cattle  drenching  bottle. 

Building  and  Construction. 

21351  J.  JACQUES  and  G.  HOUGHTON.  Glass  tiles. 
21392  W.  H.  MASON.  Production  of  chimney  pieces. 
21496    W.  L.  MARCHAND.    Wall  construction.* 

21527  F.  MELAUN.  Producing  openings  in  concrete  pave- 
ment.* 

21666    R.  HUDSON.    Gates  and  doors* 

21696    J.  JAMES.    Chimney  pot  and  ventilator. 

21706    J.  CALVERT.    Portable  means  for  ventilating  rooms. 

21733    S.  GOLLICK.    Building  blocks* 

21792    A.    G.    BROOKES    (H.    G.    Le    Mesurier,  India). 

Roofing  for  buildings. 
21815    A.  J.  BOULT  (Legnolith  Co.  Commandit  ges.  Feiuer 

Co.,  Austria).    Fireproof  and  waterproof  material.* 
21835    J.  W.  LEE.    Tunnelling  * 

Chemistry  and  Photography. 

21311    F.  MILAN.    Machines  for  dyeing. 

21347  A.  G.  BLOXAM.  Manufacture  of  forms  from  silicon 
carbide.    (Gebruder  Siemens  and  Co.,  Germany.) 

21361  B.  FLURSHEIM  and  A.  A.  FLURSHEIM.  Manu- 
facture of  chloro-compounds  of  paranitraniline. 

21  U2    G.  HENDERSON.    Dark  slide  plate  carrier. 

21448  F.  SITTER  and  C.  WAYMAN.  Saturating  air  with 
volatile  hydro-carbon. 

21476  E.  O.  BROWN.  Cinematographic  cameras  and 
projectors. 

21493    W.   H.   J.    LANCE.    Purification  and    treatment  of 

atmospheric  air. 
21498    J.   SILLERY.    Dies  as  used  in  the  manufacture  of 

clay  products. 


21505  G.  P.  HORTELOUP.  Utilisation  of  furze  cellulose 
and  succedanea  of  furze  for  manufacturing  artificial 
silk,  celluloid,  plastic  material,  etc.* 

21538  J.  Y.  JOHNSON  (The  Badische  Anilin  and  Soda 
Fabrik,  Germany).  Manufacture  of  formaldehyde 
sulnhoscylate.* 

21548    J.  R.  QUAIN  and  W.  DICK.    Ozone  producer. 

21746  J.  Y.  JOHNSON  (The  Badische  Anilin  and  Soda 
Fabrik,  Germany).  Production  of  haloginated 
indigo-white.* 

21751    G.  B.  ELLIS  (Chemische  Fabrik  von  Heyden  Actien- 

Ges.,  Saxony).    Double  salt  of  antimony  lactate.* 
21757    A.      ZIMMERMANN.       Manufacture     of  organic 

magnesium  compounds. 
21840    C.   P.   GOERZ   and   THE    OPTISCHE  ANSTALT 

C.  P.  GOERZ  AKTIEN-GES.  Successively  exposing 

sensitive  sheets.* 
21853    W.  GRAAFF.    Chemical  fire  extinguishers.* 

Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

21336    T.  WRIGHT.    Cycle  lock. 

21390  G.  LYONS.    Spring  fork  for  cycles. 

21406  C.  G.  GARRARD.    Cycle  driving  mechanism. 

21407  C.  G.  GARRARD.    Cycle  speed  gear. 

21499    J.  K.  STARLEY  and  W.  RILEY.    Mudguard  stay. 

21582  G.  SEADEN.    Method  of  driving  stationary  cycles  for 

pleasure  op  GXdrcisG 
21586    T.  SHEPHERD.    Cycle  saddles  and  seat  pillars. 
21592    J.  W.  BURNE.    Two-speed  gear  and  free  engine  for 

motor  cycles. 

21627    G.   GILBERT    and   E.    MUSHING.  Variable-speed 

gear  for  cycles. 
21722    C.  T.  B.  SANGSTER.    Change-speed  hubs  for  cycles. 

Electrical. 

21386    R.  F.  VENNER.    Electric  lamps. 

21391  J.  SWINBURNE.    Electro-deposition  of  zinc. 
21437    R.  KOTHER.  Electrodes. 

21439  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD. 
and  E.  B.  WEDMORE.    Electric  switches. 

21466    II.  E.  MOUL.    Carbon-holder  for  arc  lamps. 

21470    J.  SKWIRSKY.    Thermo  cut-out. 

21474  J.  EDMONDS,  J.  A.  EDMONDS,  and  S.  EDMONDS. 
Electric  ignition. 

21478    A.  J.  DOWNES.   Electrical  terminals  and  connections. 

21480    H.  C.  L.  HOLDEN.    Electrical  ignition  devices. 

21485  THE.  ELECTRIC  &  ORDNANCE  ACCESSORIES 
CO.  LTD.  and  R.  F.  HALL.    Electrical  switches. 

21519    M.  A.  COX.    Supports  for  electric  incandescent  lamps. 

21521    S.  J.  WILLIAMS.    Coil  trembler. 

21523  H.  F.  J.  THOMPSON  and  J.  H.  BOWDEN.  Pre- 
payment electricity  meter. 

21533  E.  W.  JUNGNER.    Manufacture  of  active  iron  mass 

for  the  electrodes  of  alkali  accumulators.* 

21534  E.  W.  JUNGNER.    Electrodes  for  electrical  accumu- 

lators.* 

21535  A.    E.  BERGLUND.       Insulation  for  accumulator.- 

with  alkaline  electrolyte.* 
21565   J.  D.  FINNEY  ANDREWS.    Telephonic  apparatus 
21581    J.  H.  COLLIE.    Trolley  poles  of  electric  tramcars. 

21583  E.  BOLTON.    Starting  resistance  of  electric  motors. 
21615    A.   BATTERSBY.    Cells  of  electric  accumulators. 
21648    W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.  LTD 

and  W.  H.  NICHOLS.    Fuse  boxes. 
21652    H.  H.  LAKE  (International  Holding  Company,  United 

States).    Electric  motors.* 
21658    A.    VLEARINE    and    COUNT   R.    DE  QUELEN. 

Electric  motors  and  other  electric  apparatus.* 
21672    THE    ALLGEMEINE  ELEKTRICITATS-GESELL- 

SCHAFT.    Electric  meters  * 


THE    PRACTICAL  ENGINEER 


--INVENTIONS  SUPPLEMENT. 


693 


21675    THE   BRITISH   THOMSON-HOUSTON  €0.  LTD. 

(The  General  Electric  Company,  United  States). 
Systems  of  electric  motor  control. 

21681  H.  S.  HATFIELD  and  F.  M.  LEWIS.    Electric  shunts. 

21682  E.  PARKER.    Table  for  Rontgen  ray  work. 

21683  F.    H.  MERRTTT.      Mechanism  in  connection  with 

prepayment  electricity  meters. 
21707    T.  EDGE.    Protecting  device  for  shunt  field  windings 

of  electrical  machines.* 
217:59    J.  S.  I1IGHFIELD.    Electric  heating  apparatus. 

21752  F.   KUHN.      Mechanism    for   making   and  breaking 

electric  circuits. 

21753  THE    BRITISH  THOMSON-HOUSTON   CO.  LTD. 

(The    General   Electric   Company,    United  States). 

Electric  resistances. 
21761      W.  V.  BONSOR.    Electric  conductor  rail  ins-iiators. 
21798    II.  H.   CLEMENTS.    System  of  armoured  insulated 

conduit. 

21801  J.  H.  PHELPS.  Vacuum  receptor  for  the  production 
of  violet  or  ultra-violet,  rays  or  other  rays. 

21825    C.  P.  WATSON.    Time  fuses.* 

21833    J.  McINTYRE.    Electro-magnetic  apparatus.* 

21831    J.  McINTYRE.    Ruhmkorff  coils.* 

21842  H.  GERCKE.  Neutralising  deflecting  forces  acting 
on  a  magnet  or  system  of  magnets.* 

21846  A.  C"  BARONIO  and  A.  MUIRIIE AD.  Electric 
telegraphy. 

21850  W.  M.  MORDEY  and  G.   C.  FRICKER.  Service 

apparatus  for  electric  supply. 

21851  W.  A.  DUTTON  and  THE  "BRITISH  ELECTRICAL 

ENGINEERING  CO.  LTD.  Alternating-current 
motors. 

21855  V.  ARCIONI.  Electric  power  measuring  and  recording 
instruments.* 

17402a  H.  STERN  and  G.  ENGISCH.  Electric  switching 
apparatus. 

Engineering  and  Mechanical. 

21301    J.  WING  and  B.  O'REILLY.    Twist  drills. 

21306    R.  .1.  L.  JAMES,  H.  JAMES,  and  J.  W.  JAMES. 

Machines  for  grinding  files. 
21308    S.  E.  ALLEY  and  H.  FERRIER.  Seats  of  stop  valves. 
21310    H.  W.COWLEY  &  CO.  LTD.,  and  H.W.COWLEY. 

Rotary  cutter  for  cutting  wood. 
21323    C.   HELAS.  Valves. 
2132+    F.  TURNBULL.    Rotary  tipplers. 
21325    J.  McNEIL.  Valves. 

21335    G.  R.  BOLAND,  P.  FORD,  and   P.  GALLOWAY. 

Time  recorders.  . 
21359    J.   E.    SPAGNOLETTI   and    A.    Y.  HUTCHISON. 

Engineers'  tools. 
21364    J.  N.  HOCHJESAND.    Lubricating  apparatus. 
21371    R.  GUBIN  and  A.  GOLDMANN.    Metal  foil. 
21374    A.   WHITEHEAD.    Changing   gear   on   motor  cars. 
21380    A.  BIEHECK.    Water  traps  for  gas  supply  pipes. 
21397    A.  MACDONALD.    Machines  for  grinding. 
21104    A.  E.   A DLARD.    Self-impelling  engine. 
21411    W.    WOOD    and    E.    GIROD.      Device    for  paper 

feeding-  machines. 
21414  'J.  McEWAN  ROSS.    Variable-speed  gear. 
21421    J.  PICKERSGILL.    Transmitting  and  increasing  power. 
21424    W.  V.  PITTLER.    Friction  driving  gear. 
21432    J.  K.  RUTTER.    Recording  speed  of  vehicles. 

21449  R.  McKINLAY.    Automatic  controlling  gear. 

21450  J.  G.  STIDDER.  Moulding  and  pressing  machines. 
21463    F.  FLEMING.    Strips  for  carrier  belts  for  minerals, 

grain,  or  any  other  material  on  endless  bells. 
21468    D.  J.  ROBERTS.    Window  cleaning  machines. 
21475    J.  T.  BLAKE.    Safety  device  for  elevators. 
21502    P.  BAUCH.    Hoisting  machine.* 

21508  MORGAN  &  CO.  LTD.  and  D.  II.  WHITEHEAD. 

Change-speed  gear. 

21509  MORGAN  '&   CO.  LTD.  and  D.  II.  WHITEHEAD. 

Means  and  apparatus'  for  actuating  and  controlling 
the  valves  of  engines. 

21524  J.  H.  MAKIN.    Apparatus  for  iisflitins?  lamps. 

21525  E.  MULLER  and  G.  ROTHENBUCKER.  Chucks.* 
21537    J.   E.   EVANS-JACKSON   (E.   E.   Baumann  and  S. 

King:,  United    States).    Vending  machines.* 
21539    T.  COOPER.    Roller  bearings. 

21543  A.  KNIFFENBERG.  Fastening  springs  to  wire  netting. 
21ol4  W.  H.  HALSE.  Machinery  for  cleaning  sacks  and  bass. 
21550    O.  S.  HAMMOND.    Wheels  for  shafting.* 

21552  K.  E.  MARKEL  and  H.  ROBERTS.    Axle  boxes  or 

bearings.* 

21553  S.  STRICKLAND  &  CO.  LTD.  and  H.  J.  INDER. 

Friction  clutches  and  reversing  apparatus. 
21555    F.  CZERWEN  Y.    Match-making  machines. 
21o;>6    A.  HIRTH.    Double-thrust  ball"  bearings.* 
21557    A.   HIRTH.    Ball  bearings.* 
21559    J.  W.  WEEKS.    Gas  pressure  regulators.* 


21561    G.    C.    MARKS    (J.    W.     Nelson,    United  States). 
Hydraulic  lifting  and  lowering  appliances. 

21568  A.  II.   ATTERIDGE.    Rotary  engine. 

21569  II.  A.  HERR.     Liquid  extracting  press.* 
21572    H.  JONES.    Valves  for  water  mains.* 

21574  W.  A.  HALES.    Ball-cock  or,  valve. 

21575  V.  L.  RICE.    Anti-friction  bearings.* 

21594    W.  BUCK,  J.  G.  BUCK,  and  J.  A.  BUCK.  Steam 

drying  cylinders. 
21596    C.    H.    KNILL.    W.    H.    WKITEHOUSE,    and  A. 

WHITEIIOUSE.     A     protector    for    the  cutting 

edges  of  axes.* 

21603    E.  C.  ROBINSON  and  W.  E.  ROBINSON.  Pulley 

sheaves.* 

21609    J.  BRAITIIWAITE  and  E.  O'BRIEN.    Safety  devices 
for  ironing  machines. 

21613  E.    R.  SUTCLIFFE.    Safety  apparatus  for  use  with 

revolving-table  rick  machines. 

21614  J.  BENNETT  and  G.  II.  CULLEN.  Circular  knitting 

machines. 
21616    E.  BARNES.  Pumps. 

21623    F.  H.  PITKIN  and  J.  THOMPSON.    Expanded  metal 
machines.* 

21625    A.  HONIG.    Rotary  motors,  pumps,  meters,  etc. 

21639  P.   H.  ADAMS.    Centrifugal  concentrators.* 

21640  J.  KRITZLER.    Piston  packings  or  rings.* 
21645    A.  RULF.    Mechanical  stokers* 

21651    F.  R.  W ELTON.    Adding  machines.* 

21678    J.  M.   WILSON.    Apparatus  for   feeding  pulverulent 

fuel  to  furnaces. 
21680    F.  HANSON,   NILS,  KNUT.       Centrifugal  pumps. 

turbines,  etc.* 
21684    L.  KOPPEL.    Stapling  machines.* 
21687    D.  D.  CUSHMAN  and  D.  MOSELEY  &  SONS  LTD. 

Trolley  wheels.* 
21690    S.  W.  WILKINSON.    Mixing  and  grinding  mill  for 

pastes,  ointments,  and  paints. 

21693  A.  "MEYER.    Fixing  pneumatic  drills. 

21694  J.  PUTMAN  and  A .  NANCE-KI V  ELL.  Rotary  dough 

mixing  machine. 
21698    F.  M.  HOWARD.    Ink  ribbon  arrangements  of  time- 
register  mechanism. 
21700    G.  DAVIS,  W.  DAVIS,  and  S.  DAVIS.  Connecting 

joint    for    the    sections    of    drain  -  cleaning  tools. 

chimney-cleaning  brushes,  etc.* 
21704    R.  McGOWN.    Starting  mechanism.* 
21708    H.  D.  RATTRAY.     Apparatus  for  the  filtration  of 

heavy  or  other  oils.* 
21714    T.  G.  WRIGHTSON  and  II.  CLARK.    Apparatus  for 

cenveyinsr,  screening,  or  washing  coal. 
21720    W.  G.  RICHARDS.  Apparatus  for  distributing  colour 

by  compressed  air.* 

21723  J.  CLIFFORD.    Friction  gear. 

21724  K.  AUSTIN.    Pulleys  and  sheaves.* 

21725  J.  WETTER  (firm  of  C.  L.  Larsch  and  Co.,  Saxony). 

Holders  for  the  wire  staples  used  in  wire-stitching 
machines. 

21726  J.  WETTER  (firm  of  C.  L.  Larsch  and  Co.,  Saxony). 

Wire-stitching  appliances. 

21737  D.  PALLADINO  and  A.  DELLEANI.  Condensers.* 

21738  W.  MEER.  Valves.* 

21740    R.  E.  WATKIN.    Devices  for  applying  wired  flexible 

tyres  to  wheels. 
21750    J.  li.  B.  HESSE,  G.  SAVORY,  and  R.  J.  BROOKS. 

Driving  and  reversing  gear. 
21760    L.  W.  GREAVES.    Speed  indicator. 
21706    J.    BAILEY   and   H.   P.    LOVATT.  Case-hardening 

wrought  iron. 

21791    J.    H.     MOGG,    inn.,    C.    H.    PYM,    and    E.  J. 

WITCOMBE.    Motor  lubricating  pumps. 
21831    A.  G.  BLOXAM  (Aachemer  Stahlwaren-Fabrik  Aktien- 

Ges.,  Germany).    Variable-speed  gear. 

21836  C.  A.  BERTSCH.    Punching  and  shearing  machine.* 

21837  H.  D.  BLACK.    Machines  for  printing,  cutting,  and 

collectinor  tickets. 

21838  J.  R.  HARPER  and  M.  A.  J.  HARPER.  Registering 

machine. 

21847  R,  B.  CAMPBELL.  Presses.* 

21848  C.  SASSIN.    Mills  for  crushing  sugar  chip.' 

21849  G.  CARLSON.    Paste  moulding  machines.* 
21852    H.  FARRINGTON.    Expansible  bolts.* 

21854    P.    M.    JUSTICE    (The  "Long   Arm"   System  Co., 
United    States).    Engraving  machines. 

Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

21363  F.  W.   GUNTON.    Internal-combustion  engines. 

21429  A.  W.   SOUTHEY.    Internal-combustion  engine. 

21566  F.  REICIIENB ACH.    Supply  of  sras  to  gas  engines.* 

21641  J.  KRTTZLER.    Ignition  devices.* 

21642  J.  KRITZLER.    Igniting  mechanisms.* 


694 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


21643    J.  KRITZLEE.      Insulating  the  sparking  plugs  of 

internal-combust  ion  engines. 
21665    A.  A.  LONGUEMARE.  Carburetters.* 

21710  W.  E.  ROWLANDS  and  P.  ROWLANDS.  Internal- 

combustion  engines. 

21711  W.  E.  ROWLANDS  and  P.  ROWLANDS.  Internal: 

combustion  engines. 
21780    C.  H.  WALMSLEY.  Carburetters. 
21813    E.   C.  NEWCOMB.    Internal-combustion  motors.* 

Engines,  Steam. 

21332    A.   CRAIG.    Fluid-pressure  motors. 

21674  THE  WARWICK  MACHINERY  CO.  LTD  (The 
General  Electric  Company,  United  States).  Elastic- 
fluid  turbines. 

21845  THE  HON.  C.  A.  PARSONS  and  G.  G.  STOREY. 
Steam  turbines. 

Pood  Products. 

21376  R.  HUNT.    Maturing  spirits. 

21547    J.  M.  L.  DESVIGNES.  Ageing  and  improving  wines.* 

Furniture  and  Domestic. 

21389    E.  A.  ALLEN.    Looking-glass  movements. 
21408    J.  WALKER.  Pepperettes. 

21410    W.   L.    LUKER.      Protective  device  for    use  when 

unloading  furniture. 
21457    ,T.  F.  NEWTON.    Egg  opener. 
21481    L.   S.  WILLIAMS.    Draught  excluder. 

21490  J.  L.  BERNARD.    Door  stops.* 

21517    H.  W.  LINNELL.    Article  for  cooking  purposes. 
21584    W.  H.   CHATWIN  and  A.   CHATWIN.    Canopy  or 

blower  for  ranges  and  other  firegrates. 
21620    G.  M.  S.  O.  F.  ORCHARDTON.    Potato  washer. 
21637    H.   DUDLESTON.  Towels. 
21692    F.  KENNINGTON.    Blinds  or  screens. 
21697    F.  G.  RUSSELL.  Fry-pan. 
21719    H.  C.  MUNRO.    Sewing  machines. 
21730    B.  G.  ERIKSSON.    Combined  folding  bedsteads  and 

trunks.* 

21818    R.  K.  GRAY.    Rubber  mats. 

21827    J.  FELCHER.    Ottomans,  couches,  etc.* 

Hardware. 

21312    W.  G.  SEDGWICK.    Castor  for  furniture. 
21315    E.  EVANS.    Closed  hooks. 

21377  E.  MANDEWIRTII.    Pocket  knives. 
21465    E.   A.  ALLEN.    Picture  hooks. 

21489    G.  W.  McINTYRE  and  S.  KLEMAN T.VSKI.  Bolt. 

21491  W.  MILLS.  Key. 

21630    H.  M.  ARPIARIAN.  Thimbles* 
21670    J.  LAPPAY.    Keyhole  locking  device* 
21688    J.  W.  HORBURY.    Fastening  door  handles  to  their 
swindles. 

21736    J.  CLEWS  &  SONS  LTD.  and  E.  SHEPPERD.  Coin- 
controlled  locks. 
21786    G.  H.  HERN.    Locks  and  latches. 

Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

21303    H.  O.  WORRALL  and  II.  DEWEY.    Bunsen  burners. 
21314    J.  G.  COATES.    Incandescent  gas  fittings. 
21317    A.  A.  GUEST.    Gas  globes. 

21338    W.  R.  COMING.    Packing  incandescent  mantles. 
21358    C.  B.  TULLY.    Repairing  gas  retorts. 
21309    C.  K.  HARDING.     Producing  a  combustible  mixture. 
21405    J.  J.  BOWMER.    Gas  producers. 

21435  A.  J.  BOIILT  (T.  J.  Lovett,  U.S.A.).  Liquid  hydro- 
carbon burners. 

21444    F.  KAEFERLE.    Heat  supply  valve. 

21459    E.   KRAME.    Incandescent  gas  burners. 

21483    E.  P.  CONRAN.    Safety  oil  lamp.* 

21497  H.  O.  HEIDE  (H.  M.  Kilborn,  U.S.A.).  Water 
beaters.* 

21510    E.  C.    COBHAM  and  J.  P.  PAVIS.  Apparatus, 

reflectors,  inverted  incandescent  burners,  and  means 

for  lighting  the  same. 
21531    R.  CLAYTON  and  II.  HAWTHORN.    Controlling  the 

supply  of  gas  to  the  burners  of  certain  types  of 

heatine  apparatus. 
21564    H.  HURWILX.    Incandescence  petroleum  burners.* 
21579    J.  STANLEY,  W.  L.  BULLOWS,  and  G.  BUTLER 

STANLEY.    Annealing  ovens. 
21591    C.    H.  THOMPSON.    Gas  furnaces. 

21605  J.  E.  KAY.    Ventilating  cavities  in  buildings. 

21606  T.  W.  ROBERTSON.    Method  of  securing  inverted 

burners  in  lamps. 
21614    W.  P.  THOMPSON  (A.  Engle  and  T.  Cohill  Iowa. 
United  States).    Artificial  fuel. 


21715  A.  A.  VAUGHAN.    Generation  of  combustible  gases. 

21716  J.  C.  R.  CURTIS.    Incandescent  gas  lamps. 

21728  A.  S.  DAVrS.  Wall  brackets  and  the  like  gas  fittings. 

21729  W.  BEST.    Miners'  safety  lamps. 

21732    MASON'S  GAS  POWER  CO.  LTD.,  G.  II.  BENTLEV, 
T.  WRIGHT,  and  A.  HOLLIS.    Gas  producers. 

21762  H.  HOWARD.  Mechanical  roasting  or  desulphurising 

furnaces.* 

21775  V.  STOBIE.    Regenerative  gas  furnaces. 

21776  A.  ROSE  and  W.  BELLAMY  (trading  as  M.  Howlett 

and   Company! .    Incandescent  gas  light  burners. 
21781    B.  DEAVILLE.    Heating  by  hot  air. 
21783    D.  ROCHE.  Extinguisher. 
21787    T.  FENTIMAN.    Extinguishing  devices. 
21828    T.  F.  KENT.    Incandescent  gas  burners. 
21832    C.  S.  JOSEPH.    Heating  of  rooms. 

Jewellery,  Clocks  and  Music. 

21514  C.    D.    HASKINS.      Attachments    for  self-playing 

musical  instruments.* 

21515  C.  D.  HASKINS.    Music  rolls* 

21577    E.  E.  MAXTED  and  C.  FAGG.  Piano,  dulcimer,  and 

zit her-autoharp  combined . 
21661    P.  LEBIEDZINSKI.    Sound  boxes* 
21701    T.  McCLELLAND,  jun.    Sounding  board. 

21763  M.  MEINEL.    Bellows  for  musical  instruments.* 

21764  M.  MEINEL.    Bow  instruments.* 

21795    F.  A.  CHANDLER  and  B.  BONNIKSEN.  Electri- 
cally-synchronized clocks. 

21823  M.  R.  HUTCHISON.    Wind  instruments* 
21856    G.  B.  BOWELL.    Electric  clocks. 

Leather  Goods,  including  Machinery. 

21305    T.  H.  CLARKE.    Laced  leggings. 

21355    P.  E.  MARLOW  and  J.  MARLOW  &  SONS  LTD. 

Closing  or  seaming  of  boot  uppers. 
21420    A.  F.  SPENCER.    Heels  of  boots  and  shoes. 
21433    A.  GASSETT.    Fastener  for  boot  and  shoe  laces. 
21443    H.   SCHOW ALTER.    Preservation  of  leather. 
21546    R.  GUILLEAIJM E.    Saddle  trees. 
21597    R.  E.  BLACKLOCK.    Boot  grips  for  golfing* 
21629    H.  M.  ARPIARIAN.    Boots  and  shoes. 
21664    C.   BONER   (Maschincn-fabrik  Moenns  Actien-Gesell- 

schaft,    Germany).      Machines    for    cleaning  and 

dressing  hides. 

21790    B.  T.  WESTON.    Machine  for  centrally  punching  and 
spacing  holes  in  leather  straps.* 

Medical. 

21366    H.  VIERLING.    Inhaling  apparatus. 

21554    R.  M.  WILLIS.    Dispensing  bottles  or  jars.* 

21742    W.  F.    BARRETT.      Instrument  for  detecting  and 

examining  defects  or  more  or  less  opaque  objects 

within  the  eyeball. 

21824  J.  W.  DENNIS.    Dental  appliances* 

Metallurgy. 

21402    S.  S.  BARRATT.    Knife  steel. 
21451    R.  A.  HADFIELD.    Formation  of  metal  ingots. 
21549    J.  G.  SLATER,    Extraction  of  gold  and  silver  values 
from  metal-bearing  matter. 

21634  W.  H.  PECK.    Centrifugal  ore  separators.* 

21635  W.  H.  PECK.    Centrifugal  ore  separators.* 

21646    G.  P.  TYARS.    Ore  concentrating  and  amalgamating 
apparatus. 

21650    W.  H.  PECK.    Centrifugal  ore  separators.* 
21663    P.  H.  ADAMS.    Centrifugal  ore  separators.* 
21721    L.  V.  ATKINSON.    Treatment  of  refractory  ores. 
21755    S.  FAWNS  and  F.  E.  DAV-IES.    Centrifugal  ore  and 

pulp  washing  and  separating  machines.* 
21839    R.  E.  SAUNDERS  and  THE  S.  O.  S.  SYNDICATE 

LTD.    Separation  of  metals  from  their  ores.* 

Optical.  Mathematical,  etc.,  Instruments- 

21320    G.  F.  D.  HODKIN.    Ellipse  describing  instrument. 
21381    C.  B.  SIMONDS.    Apparatus  for  use  in  drawing  and 
surveying. 

21413    E.    SCANTLEBURY,    A.    W.    DARGUE,    and  J. 

SIMPSON.    Draughtsman's  set-square. 
"21445    F.  KAEFERLE.    Metal  contact  thermometers. 
21520    C.  E.  GUILLAUME.  Compensation  devices  for  torsion 

pendulums.* 

21770    A.  FRASER,  J.  L.  MACKAY,  and  J.  MACPHERSON 

Equal-balance  weighing  machines. 

Printing  and  Typewriting. 

21342    M.  .T.  D.  CARTER.    Diaphragms  for  duplicators. 
21353    G.  BLUEN.    Winding  apparatus  for  inking  ribbons. 
21379    A.  KNUDSEN.    Cylinder  printing  machines. 
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aind    W.    ALLEN.  Typewriting 


21395  J.  WOODHEAD 

machines. 

21396  T.   BASKERVILLE  and  W.    ALLEN.  Typewriting 

machines. 

21513    H.  MOYA.    Typewriting  machines. 
21589    H.  C.  MacCONNELL.    Machines  for  finishing  stereo- 
typo  and  other  curved  plates. 
21632    T.  E.  ALLISON.    Rotary  web  printing  machines. 
21806    E.  N.  MILLS.    Printing  press.* 
2i841    G.  A.  MOOEE.    Printing  machines* 

Railways  and  Tramways. 

G.  J.  CHURCHWARD,  F.  W.  SNELL,  F  H 
RAYER,  and  C.  K.  DUMAS.  Automat  ic  vacuum 
brakes. 

A.  H.  ROWAN  and  C.  E.  DE  BERTODANO.  Instru- 
ment to  record  and  delineate  surfaces  of  tramways. 

H.  H.  MANSFIELD.    Railway  signalling  apparatus. 
J.  BOWRING.    Lifeguards  for  tramcars 
H.  J.  APPS.    Blockless  railway  chair. 

D.  CARCOOICH.    Railway  coupling* 
G.  T.  JOSEPH  and  LA  F.  J.  LA  MAX.    Rail  ioints. 
J.  E.  NITKEY.    Railway  switch. 

E.  HESS.  Device  for  the  utilisation  of  the  power 
generated  by  the  horizontal  swinging  of  coupled 
railway  carriages  when  running.* 

J.  LAMBERT.    Lifeguards  or  protectors. 
E.  PECKHAM.    Trucks  for  railway  vehicles. 
E.   PECKHAM.      Trucks   for  tramway  and  railway 
vehicles.* 

J .  CARSON.    Locking  of  railway  carriage  doors 
R.   P.  G.  SIMS.    Means  for  locking  and  unlocking 

railway  carriage  doors. 
.1.  J.  If .  GARB,  ATT  and  J.  S.  GARRATT.  Tramway 

and  railway  switch  points. 
T.  ROWLAND.    Apparatus  for  mounting  fittings  and 

couplings  on  tubing  used  for  air  brakes. 
E.  A.  HEATH.    Tramway  points. 
R.  B.  CAMPBELL.    Railway  ties  or  sleepers.* 

Sanitation. 

21318    II.  BROWNHILL.    Flushing  cisterns 

2H79  h.  Mclaughlin  and  r.  Crawford.  Flushing 

pipe. 

21580    E.   HURST.      Purifier  of  the  gas  from   a  sanitary 
stink  pipe. 

21622    E.  G.  WATRONS.    Water  closets* 

21657    W.  A.  CRISP.    Separator  for  earth  closets. 

Shipbuilding  and  Navigation. 

21484    H.  MIKONEY.    Propelling  device  for  boats 

21563    SIR  W.  G.  ARMSTRONG,  WHITWORTH    &  CO 

LTD.  and  II.  AVRIGnT.    Mechanism  for  operating 

dock  gates.* 

21567    F.   CLOSTER  and  O.   HANSEN.      Hatchways  for 

cargo  vessels.* 
21578    W.  KEY.    Ventilating  of  steamships 
21703    F.   THIRY.    Method  of  diminishing  or  neutralising 

the  force  of  waves.* 


21346 


21385 

21393 
21398 
21403 
21462 
21541 
21571 
21607 


21617 
21671 
21073 

21686 
21745 

21782 

21800 

21821 
21829 


21327 
21328 


21331 
21372 

21401 

21409 
21446 
21488 

21587 

21608 
21612 


21638  J 

21662 
21699 
21702 
21768 

21784 


Spinning,  Weaving,  and  Allied  Trades 

THE  BRITISH  NORTHROP  LOOM  CO.  LTD  and 
™T™?LLINS-  Cleari»er  the  weft  fork  in  looms. 
THE  BRITISH  NORTHROP  LOOM  CO    LTD  and 

D.  M.  HOLLINS.    Clearing  the  weft  fork  in  looms 

for  weaving. 

H.  O.  BRANDT.    Shuttles  for  looms  for  weaving 
H.  J.  WEST  &  CO.  LTD.  and  R.  W.  WEBSTER. 

Cleansing  and  sterilising  pulp. 
P.  LEFEBVRE  and  C.  BOURGEOIS.  Lubricating 

pickers. 

J.  MATTERN  and  J.  GRUNER.  Mounting  for  looms. 
J.  F.  GORDON.    Winding  machines  for  yarn. 
J.  L.  BUYER  and  J.  ALLAN.    Machine  for  stitch- 

ing  the  edges  of  two  or  more  lengths  of  fabric 
H.  BOOTH.  T.  TAYLOR.  J.  LOCKWOOD,  and  N. 

HILL.    Under  whip-pick  motion  of  looms. 
E.  A.  IIIJLME.    Self-acting  mules. 

iP^vK  and  W-  W"  PECK-  Mechanism  for  con- 
trolling and  operating  rising  and  falling  shutt'c 
boxes  in  looms  for  weaving. 

DAVIDSON.      Spindles    of    spinning,  twistino- 
roving,  and  the  like  textile  machines. 
O.  COSSERAT.  Looms.* 

F   CHILD.    Laying  the  pile  of  pile  or  raised  fabrics 
W.  YOUNG.    Treatment  of  flax  and  hemp. 
C.  DE  H.  DECETCH.    Obtaining  textile  fibre  from 
reeds.* 

G.  ELL  AM     Shunting  mechanism  for  thrend-spoolino- 
machines. 


1   21785    J.  TAYLOR.  Loom. 

21801    E.  GREENWOOD  and  J.  GREENWOOD.  Dabbing 
mechanism. 

21803    C.  T.  WALKER.    Buffers  for  loom  pickers. 

Stationery  and  Paper. 

21441    M.  BARET.  Envelopes. 

21501    F.  G.  CARTER.    Facilitating  the  opening  of  closed 

or  sealed  envelopes. 
21573    E.  L.  WHITE     Menu  cards,  postcards,  etc. 
21656    D.  E.  DAVIES.  Envelopes. 

21805    H.  L.   WARRENS.      Contrivance   for  the  use  of  a 
penman.* 


21330 
21345 
21430 


21467 
21691 

21796 
21817 
21820 
21822 


21341 
21495 
21595 

21633 
2KU7 
21727 
217i4 


21309 
21321 
21373 
21425 
21442 
21500 

21516 
21540 
21631 
21789 


Steam  Boilers  and  Fittings. 

F.  SMITH  and  F.  J.  E.  SMITH.    Boiler  composition. 

G.  H.  PEARSON.    Boiler  cleaners. 

C.  K.  MILLS  (Maschinen  und  Dampfkesselfabrik" 
Guilleaume  Werke  G.  m.  b.  H.).  Water-tube  steam 
boiler. 

O.  HOWL  and  W.  J.  TRANTER.  Steam  generators 
R.  H.  PECK,  J.  W.  WESTWOOD,  T.  TAYLOR,  and 

C.  Bx\XTER.    Steam  heating  apparatus. 
M.  H.  ROBINSON.    Steam  boilers. 
C.  C.  TUFFER.    Manhole  closures* 
J.  COWAN.  Superheaters. 
J.  H.  TAYLOR.    Steam  traps.* 

Toys,  Games,  and  Sport. 

H.  A.  JEE.  Releasing  mechanism  for  mechanical  toys. 
A.  FROHLICH.  Apparatus  for  mixing  playing  cards. 
R.  L.  URQUHART  and  E.  M.  URQUHART.  Golf 

balls. 

J.  H.  COZENS.    Indoor  bowling  green. 
P.  J.  GEISLER.  Shuttlecocks* 
C.  FREAKES.    Game  apparatus. 

F.  H.  PEARCE.    Painting  hockey  and  other  playino- 
balls.  ■  . 

Tyres. 

J.    SISWICK.  Tyres. 

II.  STANBRIDGE.    Inflators  for  pneumatic  tyres 
J.  DONKIN.    Resilient  tyres. 
J.  A.  MAYS.    Tyre  protectors. 

W.  H.  HORNER  and  E.  A.  RUCK.  Tyre  shrinkers 
J.   K.    STARLEY  and  W.    RILEY.  Holding-down 

studs  for  tyres. 
J.  GREENHILL.    Pneumatic  tyres. 
T.  MIDGLEY.  Tyres.* 

A.  J.  BOULT  (O.  Patin,  France).    Elastic  tyres.* 
J.  W.  WHITE.    Combination  metallic  tyre. 


Vehicles,    Wheels,  etc. 

W.  C.  T.  G.  G.  PLANT.    Couplino-  links. 
O.  R.   WILLIAMS   and  J.   STEVENSON.  Hand- 
controlled  brake. 
J.  G.  ROLL ASON.    Elastic  wheels. 
M.  ARCHER.    Steering  gear. 
J.  WHITEMOSS.    Brake  block  holder 
L.  T.  DAVIES.    Vehicle  wheels. 

F.  W.  WILSON  and  J.  E.  BOOTH.  Friction  clutches 

for  motor  cars. 
W.    TOBUSCH.      Double  sounding    alarm    horn  for 
motor  cars. 

J.  E.  ANSELL.    Protective  device  for  vehicles 
C.  K.  MILLS   (C.  L.  Lerefait,  France).    Elastic  or 

spring  wheel.  • 
S.   HUTCHINSON.    Fixing    and  detaching  carriage 
wheels. 

T.  G.  WEBB,  and  WEBB'S  PATENTS  LTD.  Vehicle 
wheels. 

J.  HEWETT.  Spring  spokes. 
J.  HEWETT.    Spring  wheels. 

A.  VEDRINE   and    C.   R.  DE  QUELEN.  Electric 
road  motor  vehicles.* 

E.  ARON  (L.  Welfringer,  France).    Attachment  for 
the  horns  of  motor  vehicles.* 

F.  J.  MAR  WOOD.    Vehicle  wheels. 
T.  B.  BROAVNE.    Motor  road  vehicles. 
R.  GAIGNARD  and  A.  AMELOT.    Resilient  wheels.* 
J.  T.  DAVALL,  jun.,  and  E.  DAVALL.    Wheel  for 

motor  lorries. 

J.  K.  STARLEY  and  W.  PAYNE.    Tilting  steering 
wheels. 

M.  FISCHER  4  CO.    Motor  vehicles.* 

Wearing  Apparel. 

SfH  ~'  SEITZ-  Exchangeable  walking  surface  for  footgear 
21422  F.  R.  ASSINDER.  Holding  flowers  to  wearino-  apparel 
21426    S.  ROSENBERGER.  Neckties. 


21298 
21299 

21399 
21428 
21492 
21507 
21511 

21512 

21536 
21545 

21588 

21590 

21600. 
21601 
21659 

21669 

21712 
21731 
21744 
21758 

21794 

21812 
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21472    T.  WILCOX.  Padlock  lockets  for  bracelet  attachments. 
21494    S.  H.  MARCUS.    Retaining  dip  for  neckties.* 
21503    C.  MAR  and  M.  E.  DAVENPORT  (nee-  Allen).  Skirt 

and  blouse  holder.* 
21654    R.   FRIEDERICH.    Bracelets  and  neckties.* 
21709    T.  JONES.    Connecting  device  for  bangles,  chains,  and 

necklets.* 


Miscellaneous. 

21300  T.  H.  TATTERSALL.    Automatic  needle  threader. 
2i:S02    L.  SCHLAF.    Ladies-  fans. 

21301  W.  GRIFFITHS.      Vacuum  apparatus  for  removing 

the  dust  from  carpets. 
21307    B.  F.  COCKER.    Brackets  for  fire  buckets. 
21313    M.  L.  PENDERED.    Safety  button  holder. 
21316    C.  E.  FOSTER.    Tobacco  pipe. 

2131!)    R,  MORGAN  and  J.  T.  H.ANDREWS.  Brush  pocket. 

21322    G.   SMITH.    Filing  reference  cards. 

21326    D.  HURST  and  W.   BRIERL E Y    (Rochdale)  LTD. 

Joints  for  hosepipes. 
2132!)    G.    OBIOLS.      Projections  and   apparatus   for  show 

purposes. 

21333  F.  ROEMER.    Gas  hose. 

21334  W.  T.  II.  YON  BEVEELANDT.    Movable  cover  for 

ricks. 

21337  J.  NAPLETON  and  W.  F.  AVYLEY.  Self-filling  pen 
attachment. 

21339    G.  A.  McOINTY  and  A.  MAC  KEY.    Fine  packing. 

21343  J.  CERIBELLI     Tobacco  pipes. 

21344  H.    J.    P.    SPRENGEL.      Artificial    production  of 

diamonds. 

21352    F.  C.  GROFFMAN.    Tobacco  pipes. 

21356  W.  H.  BROWNE     Rabbit  snares. 

21357  R.  SCHOLES.    Protector   and   piercer  for  cigars. 
21360    H.  B.  JEFFERY'.    Cleaning  bowls  of  tobacco  pipes. 
21362    E.    SCHWANB ERGER  and   J.  THOMSON.  Hose 

couplers. 

21365  C.  A.  ARCHER.    Indiarubber  joint  fastener  for  beer 

nipes. 

21366  H.  "GRETSCH.    Travelling  trunks. 
21368    H.  GRETSC1I.    Hat  boxes. 

21370    J.  O.  SPONG.    Vermin  and  animal  traps. 

21375    R.  E.  BASCOMBE  and  C.  L.  PALMER.  Suspension 

pillow  mechanism. 
21378    F.  A.  J.  ALMQUIST.    Rods  for  curtains. 
21382    P.  BOBET.    Saturating  water. 

21387  W.  A.  BRADLEY.    Umbrella  covers. 

21388  H.  SHEPHERD  &  E.  B.  KILLAR  and  G.  A.  BRAND. 

Locked   roller  bracket. 
21394    J.  W.  MARSHALL.    Manufacture  of  cattle  feeding 
cake. 

21400  L.  MYERS.    Holders  for  displaying  postcards. 

21415  L.  KRUSE.    Stuff  purifier  and  screen  for  manufac- 

ture of  cellulose  or  paper. 

21416  G.  KOUCZALLA.    Folding  umbrella. 

21418  H.  MULLER  (nee  Buttner).    Eyelashes  for  dolls. 

21419  K.  SCHMIDT.    Self-acting  feeding. 

21423    E.  C.  LITCHFIELD.    Combined  shovel  and  sifter. 
21427    S.  L.  SMITH  and  T.  HARDEN.  Moulds. 
21431    S.  G.  LEY'SON.    Heating  liquids. 
21434    J.  LOWE.    Rolling  frilled  materials. 
21436    W.  II .  BRADAVELL  and  J.  FENTON.   Field  cooking 
apparatus. 

21438    G.  B.  SCHEIDLER  and  A.  W.  HASCHKE.  Closing 

devices  for  vessels. 
21440    A.  W.  KETCH.  Windmills. 

21117  II.  W.  WOOD  A  LL  and  A.  M.  DUCKHAM.  Vertical 
retorts. 

21452  .1.  A.   HOPE.    Fastenings  for  casement  windows. 

21453  L.  E.  SAUNDERS.    Draw-off  taps. 

21454  AY.  HADDON.       Holding   and  protecting  postcards 

during  postage. 

21155  W.  HADDON.  Combined  envelope  and  postcard 
carrier. 

21456    D.  W.  FIRTH.    Knee  protecting  device. 
21458    J.  SALTIEL.    Wire  brushes. 

21460  LA  SOCIETE  CH.  &  G.  GRTMMLISEN.  Cooling 
apparatus. 

21401  NIELS     THORVALD     THOMSEN     and  SOREN 

SORENSEN  BOTE  E.   Manufacture  of  firelighters. 

21464  AY.  PERRY,  A.  BEVAN,  and  A.  B.  WOOD.  Self- 
feeding  coa!  box. 

21469    J.  E.  MARTIN.  Skates.* 

21471     T.  CUTHBERT.    Fixino-  lifebuoys. 

21473    A.  J.  PIERCE.    Syphon  cisterns. 

2U77    G.  COCHRANE.    Cigar  and  cigarette  holder. 

21482    W.  II.  ROSE.    Tobacco  pipes. 

21486   J.  B.  NICHOLI.S.    Cementing  of  lead  lights. 

21  4S7    D.  TIMMINS.    Letter-box  plate  and  bell-push  combined. 


21504    W.  FL1ESS.    Urethra  irrigator.* 
21506    G.   F.   (J  E  YON      Attachment  for  horseshoes.* 
21518    ('.  ROTH.     Instruments  for  casting  benzine  or  petro- 
leum spirit. * 

21522    L.  N.  BISHOP  and  T.  MAPES.  Marking  orpin  tags.* 
21526    A.  P.  NEGLEY.    Vesta,  boxes. 
21528    J.  E.BRAY.    Instructional  apparatus. 
21530    A.  S.  STOKES.  Automatic  line,  rope,  and  cord  holder. 
21542    T.  HUGO.    Manufacturing  paper  bags. 
21551    G.  CERETTI  and  Y.  TANFAN1.    Aerial  ropeways.* 
21560    J.  T.  STEELE  (E.  Da  le,  United  States).  Binders.* 
21562    G.  AY.  COOPER.    Burglar  alarms.* 
2157(1    S.   E.  SMITH.    Safety  trouser  clip. 
21585    T.  E.  ISA ERA  LET.    Rapidly  boiling  water. 
21593    J.  BERKLEY.    Quickly  releasing  and  securing  horses 
in  stables. 

21598  G.  ALDINGTON.  Silencer,  foot-rest,  and  foot- warmer 
combined.* 

21602    A.  DISCIINER.    Pulling  ladder  with  rolling  carriage 

for  freight  cars. 
21604    D.  LOERTSCHER.  Matchboxes. 

21610  G.  H.  WRIGHT.    Tobacco  pipes. 

21611  F.  A.  FURLONGE.    Process  for  the  preservation  of 

meat,  fish,  etc. 
21618    W.  W.  NEILSON.    Corks  for  bottles. 
21621    M.  A.  LE  FANU.  Horseshoe.* 
18990a  J.  H.  D.  GOODING.    Treatment  of  kiln  dirt.* 
21624    J.  T.  FOSTER.    Reservoir  pens  and  brushes* 
21626     A.  J.  MILLAVARD.    Suspenders  for  trousers. 
21628    F.  F.  FERGUSON.    Tins  and  canisters.* 
21649    J.    COHN.    Protecting  explosion   in    connection  with 

vessels  containing  inflammable  liquids. 
21653    H.    BORN.  Fasteners.* 

2165,5    A.  WERNER.   A  box,  the  two  faces  of  which  resemble 

those  of  an  illustrated  postcard.* 
21660    T.  A.  REED.    Construction  of  fair-leads. 
21677    J.  SENN.    Lacing  fastenings.* 

21679    A.  P.  JONES  (Long  Arm  System  Co.,  United  States). 

Apparatus  for  operating  bulkhead  doors.* 
21689    C.    C.  COLLEY.    Self-opening  correspondence. 
21695    J.  JAMES.    Broom  head  fastener. 

21705    II.  G.  McLINNAN.    Device  for  enabling  brush  stails 

to  be  secured  to  brush  heads. 
21713    E.   A.  ALLEN.    Glass  movements. 
21717    A.  F.  CROFTS,  H.  C.  SMITH,  and  G.  E.  WELLS. 

Combination  showcard  and   cigarette  box  holder. 
21735    J.  CAVARGNA.  Cigarettes. 
21741    F.  A.  LLOYrD.    Trouser  pressers. 
21743    F.  TRINKS.    Calculating  machines. 

21748  A.   MARSH  and  CHECKOGRAM  LTD.  Delivering 

and  registering  apparatus  for  tickets,  checks,  etc.* 

21749  J.  J.  STOCKALL,  jun.,  A.  MARSH,  and  CHECKO- 

GRAM  LTD.      ^Contact   making  and  registering- 
devices  for  turnstiles.* 
21754    E.    C.    SCHROTTK  Y\      Manufacture    of  fermented 
materia!.* 

21756  A.  PIA.  Appliance  for  ejecting  the  ends  of  cigars  and 
cigarettes  from  cigar  and  cigarette  holders. 

21759  W.  F.  PELTON.  Substitute  for  a  email  optical 
condenser. 

21765    T.  THORP.  Anti-pulsators. 

21769    W.  PATERSON.    Coal  saver. 

21771  H.   E.   HELMORE.      Improvement  of  glove,  hand- 

kerchief, and  veil  boxes. 

21772  W.  F.   M.  HAAVKINS  and  AV.  J.  M.  HAAVKINS. 

Delivery  of  milk. 

21773  B.   JONES  &  BAYLISS  LTD.  and  AY.  CATTELL. 

Flexible  vertical  bar  fencing. 

21777  A.  E.  GREATOREX.    Portable  adjustable  holder. 

21778  A.  A.  AVALLIS.    Detachable  die  wiper. 
21788    R.  RUBENS.    Bill  file. 

21793    J.  K.  STARLEY  and  AV.  RILEY.    Terminal  clips. 
21797    H.  II.  ROBINSON.    Combination  cabinet  for  use  as 
a  coal  receptacle. 

21807  HOBBIES  LTD.  and  H.  JEAVSON.  Fretwork  tables.* 

21808  HOBBIES  LTD.  and  H.  JEAVSON.  Fretwork  tables.* 

21809  HOBBIES    LTD.    and    H.    JEAVSON.  Sandpaper 

holders.* 

21810  HOBBIES   LTD.  and   H.   JEAVSON.       Clamps  for 

fret-saw  frames.* 

21814  L.  SPURGE  (E.  ('.  Spurge,  United  States).  Manu- 
facture of  vanillin. 

21816  AY.  B.  HUGH  ES.  Apparatus  for  drying,  suitable  for 
bricks. 

21819    F.   SC HELLER.  Calendar.* 

21826    B.  F.   SEYMOUR,  Jun.      Combined  cash  slips  and 

refuuding  vouclurs.* 
21830    E.  C.  HORST.    Drying  apparatus  for  hops.* 

21843  J.  TRANTOM.    Recording  apparatus  for  payments. 

21844  L.  SCHLENTHEIM  and  DIESPEKER  LTD.  Manu- 

facture of  mosaics  of  the  granite  type. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  December  4th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
frec  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester.  • 


1904. 

36270  MACGREGOR  <fc  PEARSON.  Machines  tor  breaking 
up  ind  kneading-  of  peat. 

16271  MACGREGOR  &  PEARSON.  Machines  tor  mould- 
ing peat,  clay,  or  like  material  into  blocks. 

18210    BALFE.    Spinning  and  doubling  frames. 

18334  OLDFIELD.  Electrotypes,  stereotypes,  and  other 
printing  surfaces  and  the  mounting  thereof.  [Post- 
dated,   September  26th,  1904.] 

20480  WILIAMSON.  Cocoa,  chocolate,  or  preparations  of 
same. 

20484    MAYLANDER.    Furnace  fire  bars  and  grates.. 

20498  SHAAV.       Smoke  preventer  and  fuel  economiser  for 

domestic  firegrates. 

20499  MALLINSON.  "Buckle  fastenings. 

20557  ME  WES.  Refrigerator,  condenser,  radiator,  or  boiler 
of  corrugated  sheet  metal. 

The  refrigerators,  etc.,  are  formed  of  a  suitable  number 
of  elements,  each  consisting  of  a  single  sheet  of  corrugated 
sheet  inetal  folded  along  the  middle,  or  of  two  sheets  placed 
parallel  with  each  other,  and  held  apart  by  strips  of 
material  interposed  near  the  edges  to  leave  a  sufficiently 
large  space  between  the  plates  for  the  passage  of  the 
medium  to  be  cooled  or  heated,  the  ends  of  the  sheets 
being  riveted  or  soldered  together. 


20558 

206O8 

20622 

20674 
20740 


pi 


MEWES.  Process  of  and  device  for  producing  hydrogen 
incandesceut  light.  [Date  applied  for  under  Inter- 
national Convention,  September  25th,  1903. J 

BOHM.  Apparatus  for  cutting  glass  letters,  discs,  and 
similar  objects  out  of  flat  sheets. 

HENRY  JACQUES  WESSELS,  COMTE  DE  FRISE. 
Apparatus  for  the  sterilisation  of  liquids. 

JONES.    Gas  heating  apparatus. 

HURD.    Furnace  flue  tube  fittings  for  steam  boilers. 

Cones  or  discs  constituted  of  a  number  of  segments  are 
aced  in  the  flue  tubes  of  boilers  of  the  Lancashire  or 


  r1* 

— » 

Cornish  types  for  the  purpose  of  diverting  the  central  core 
of  hot  gases,  and  causing  them  to  impinge  on  the  heating 
surfaces. 

20780  KOPPERS.  Process  of  and  apparatus  for  obtaining 
bye-products  in  the  dry  distillation  or  gasification  of 
fuel. 

20876  BRA  UN  &  ASPINALL.  Bottling  and  corking  machines. 
20888    SLOPER.    Pneumatic  tyres. 

20892  PARSONS.  Reproducers  or  resonators  for  gramophones, 
phonographs,  and  the  like. 

20987  SALT.  Construction  of  teapots  and  other  vessels  pro- 
vided with  a  lid. 

21018  BOTTOMLEY  &  PAGET.  Attachment  of  metals  to 
objects  of  fused  silica  and  analogous  material. 

21111    HARRISON.    Multiple-spindle  automatic  lathes. 

21147  AMPHLET  &  ANDERSON.  Bakers'  and  confectioners' 
ovens. 


20779    SEDDON.    Fuses  for  projectiles. 


20779/Of 


The  pellet  is  held  in  position  by  a  spring  or  by  a  ball  or 
balls,  which  cannot  move  after  discharge  until  the  absence 
of  gas  pressure  allows  the  rearward  movement  of  the  pellet. 

20801    STIRLING.    Method  and  apparatus  for  raising  liquids 
by  compressed  air. 
The  liquid  enters  the  discharge  pipe  at  substantially  the 
same  velocity  as  that  attained  by  the  upwardly  moving 


mixture  of  liquid  and  air,  and  a  current  of  air  is  introduced 
immediately  beyond  the  point  where  the  liquid  enters  the 
discharge  pipe. 


!1330 


21546 


21613 
21887 

21921 


LANGWORTHY  BROS.  &  CO.  LTD.,  and  YATES. 
Ring-spinning  machines. 

ALGERNON  BORTHWICK.  LORD  C.LENESK.  and 
LILIAS  MARGARET  FRANCES,  COUNTESS 
BATHURST,  Executor  and  Executrix  of  the  late  Hon. 
O.  A.  BORTHWICK,  deceased.    Illuminated  clocks. 

SLEZAK.    Button-making  machines. 

CATESBY,  CATESBY,  &  CATESBY.  Linoleum,  car- 
pets, and  other  similar  floor  coverings. 

BANCROFT  &  BANCROFT.  Pivot  adjustments  for 
looking-glasses,  fan-lights,  roller  window  blinds,  and 
such  like. 
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20877    GOODWIN  &  HOLLIDGE.    Magnetic  separators. 

Two  iron  cylinders  A,  having  V-sbaped  projections  B 
cast  on  the  ends,  are  placed  together  and  enclose  an 
exciting  coil  C,  which  produces  a  magnetic  field  between  the 
projections  on  the  two  cylinders.    Thus  the  magnetic  circuit 


is  made  short,  and  by  undercutting  the  polar  projections  B 
a  very  powerful  magnetic  field  is  set  up  such  as  will  enable 
feebly-magnetic  material  to  b?  separated  from  non-magnetic 
material. 

20909    ATKINSON.    Emergency  brake  for  motor  cars  and  the 
like. 

The  brake  comprises  a  drum  in  which  is  placed  an  end 
plate  in  two  segments,  making  the  brake  dust  proof,  two 
cams  k  which  operate  four  circular  blades  (/  connected 
by  studs.  On  the  blades  are  fitted  friction  blocks  whicb 
operate  on  the  inside  surface  of  the  drum,  and  there  are  two 
levers  connected  to  cams  worked  from  a  foot  pedal  on  the 


vehicle.  In  action,  the  two  cams,  one  on  either  side  of  the 
drum,  by  means  of  the  foot  pedal  being  pressed,  causes  the 
cams  to  move  and  expand  the  friction  blocks  in  an  outward 
direction,  coming  in  contact  with  the  inside  of  the  drum. 
On  releasing  the  pedal  the  friction  blocks  are  returned  to 
their  former  position  by  means  of  a  spring. 

21221    FLEUSS.    Means  and  apparatus  for  effecting  the  con- 
densation of  steam. 


The  delivery  valve  and  top  of  piston  of  the  vacuum  pump 
are  covered  with  oil,  which  is  kept  heated  so  that  no  steam 


may  be  condensed  in  the  pump,  but  all  go  into  the  second 
condenser,  where  the  steam  is  condensed. 

21319    KIMMAN.  Chucks. 

This  chuck  comprises  a  tool  holder  having  a  longitudinal 
slot  to  receive  a  flat  tool  or  drill,  an  r.c'.justable  abutment 
movable  in  said  slot  and  arranged  to  co-operate  with 
the  inner  end  of  the  tool  or  drill,  and  a  sleeve  mounted 
to  rotate  on  said  tool  holder  and  operatively  connected 
with  said  abutment  to  adjust  the  latter  longitudinally  in 
said  slot. 

21902    BBIUSH    THOMSON-HOUSTON    CO.    LTD.,  and 
CLINKER.    Dynamo  electric  machines. 

The  invention  relates  to  series  boosters,  and  consists 
therein  that  a  transformer  has  its  primary  winding  con- 
nected in  series  with  the  field  coils  of  the  machine,  and  its 
secondary  winding  connected  in  shunt  to  said  coils.  With 


this  arrangement  the  machine  responds  quickly  to  ;i  change 
of  current,  the  current  increase  and  decrease  in  the  field 
coils  being  assisted  by  a  transient  supplementary  or  opposing 
current  induced  from  the  transformer  secondary. 

21938    JACKSON.    Furnace  brick  for  use  at  the  tops  and  fronts 
of  furnaces. 

22026    LATIMER.       Non-slipping   puncture-proof  covers  for 

vehicle  pneumatic  tyres. 
23097    FRICKER."  Electrical  measuring  instruments. 

The  two  bulbs  of  a  differential  air  thermometer  and  their 
connecting  tube,  in  which  the  index  of  mercury  moves  along 
a  scale,  are  immersed  in  water  or  other  liquid  having 
considerable  heat  capacity,  so  that  the  expansion  or  con- 


traction  of  the  air  in  the  bulb,  caused  by  the  heating  action 
of  the  coil  through  which  the  current  passes,  takes  place 
quickly.  The  apparatus  may  be  designed  as  an  ammeter  or 
voltmeter. 
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22089 
22134 
22271 
22318 
22429 
22707 

22949 
23088 
23099 

23109 
23137 

23227 


KER  &  KER.  Engraving  or  etching  of  metallic  surfaces. 

GILES.    Photographic  shutters. 

BARDSLEY.    Stop  motions  for  looms  for  weaving 

EDWARDS.    Photographic  cameras. 

MARSH.    Photographic  dark-boxes. 

PHILLIPS  &  TAYLOR.    Dry  seat  for  tramcars  or  any 

seat  exposed  to  weather. 
TRINER.    Weighing  scales. 
WOOLFE.    Apparatus  for  advertising  purposes 
SOUTHWORTH.       Method    of    and    apparatus  for 

moulding  raw  hide  into  any  desired  form 
ARMSTRONG  &  ORLING.  Electro-capillary  apparatus 
HOWELL,  GILES,  &  GILES.    Cabin  hooks  and  the 

like. 

HOPKINS.    Motor  road  vehicles. 


23663    PEACE.    Steel-melting  furnaces. 

The  floor  of  the  furnace  is  made  concave,  and  is  provided 
with  a  suitable  outlet  for  refuse;  in  the  centre  is  placed 


Fig.  1. 


Fig. 


This  invention  comprises  the  construction  of  a  tri-car  or 
like  motor  road  vehicle.  Fig.  1  shows  a  plan  and  section 
of  the  frame  construction,  fig.  2  a  sectional  elevation  of  the 
driving  road  wheel  hub. 

23235  FORSE.  Fastenings  for  hand  bags 
23273  GOTOBED.  Manufacture  of  carpets. 
23336    BURGESS.  Condensers. 

23510  JACQUIN-BARBIER.  Apparatus  for  the  dissolution 
and  proportional  feeding  of  solid  anti-fouling  agents 
for  steam  boilers. 

The  apparatus  consists  of  a  box  perforated  at  its  lowest 
part,  a  blow-off  cock,  a  regulatable  delivery  valve,  and  an 


a  support  carrying  two  or  more  crucibles  so  arranged  that 
the  heated  gases  from  the  burners  A  can  play  on  all  6ides. 

23816    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  control  systems  particularly 
applicable  to  electrically  heated  and  propelled  vehicles. 
The  heaters  A  are  energised  by  the  current  supplied  from 
the  same  source  which  supplies  the  motors  B,  and  this  is 


23651 

23668 

23674 
23708 

23741 


hermetically-closed  cover  provided  with  a  recording  dial 
indicating  the  day  and  hour  when  the  anti-fouling  agent  was 
introduced  into  the  boiler. 

WRAY  &  WRAY.    Apparatus  for  spraying  and  con- 
ditioning yarn. 
BURTINSHAW.       Thread   guides  for  spinning  and 

doubling  machines. 
LIPMAN.    Holder  or  clip  for  invoices  and  the  like. 
ELSTER.    Fabric  in  imitation  of  sparterie  and  method 

of  manufacturing  same. 
ALLEN.    Blow  lamps  or  burniug-off  torches  for  the  use 
of  painters,  plumbers,  and  the  like. 


independent  from  the  motor  controller.  The  circuit  of 
the  heaters  is  held  closed  until  the  current  flowing  through 
the  motor  reaches  a  certain  predetermined  minimum  value, 
which  has  the  effect  that  a  switch  C  opens  the  heater  circuit. 

23971  ANDERS  &  BYNG.  Electric  device  adapted  for  circuit 
closing,  indicating,  power  transmitting,  and  other 
purposes. 


A  disc  A  is  pivotally  supported  above  a  series  of  electro 
magnets  and  provided  with  as  many  armatures  B  as  there 
are  electro  magnets.  When  a  current  passes  through  one 
electro  magnet  the  corresponding  armature  is  attracted  and 
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the  axis  ('  moving  with  the  disc  makes  a  respective  contact. 
Not  only  each  electro  magnet  produces  a  contact,  but 
also  two  adjacent  electro  magnets  may  produce  au  inter- 
mediate contact. 

21030    JONES.    Electric  time  switch  or  contactor. 

One  hour  dial  is  adjustable  for  the  purpose  of  determining 
the  time  of  closing  the  switch,  and  a  second  hour  dial 
adjustable  for  the  purpose  of  determining  the  time  of  open- 


ing (lie  snitch;  the  position  in  which  the  cams  J)  and  E  are 
set  relatively  to  the  hour  hand  of  the  clock  and  to  each 
other  controls  the  times  of  operating  the  switch. 

21070    BANZHAF.    Belt  fasteners. 
2412  5    MACFAItLANE.    Centrifugal  machines. 
24128    KOGEKS.    Gear  or  apparatus  for  operating  drop-stamp 
hammers. 

Improvements  on  Patent  No.  18060,  1901,  consisting  in  a 
braking  or  retarding  device  comprising  a  brake  block  F, 
side  plates  E  for  holding  the  brake  block,  and  a  pin  G 


holding  the  block  in  position,  so  that  the  roller  is  free  to 
revolve  only  in  one  direction  and  the  stamp  hammer  more 
under  control. 

24386  STANLEY.  Combined  apparatus  for  grinding  or  crush- 
ing, washing,  and  separating  ores. 

21432  BONNIKSEN.  Electro-mechanical  synchronisation 
apparatus. 

When  the  rotation  of  the  24  hours  axle  is  completed  the 
apparatus  is  in  the  position  shown;  contact  is  made  at  the 
points  A  and  13  respectively,  and  both  armatures  C  and  D 


are  pulled  by  the  synchronising  electro  magnet.  By  the 
movement  of  a  cam,  placed  on  the  hours  axle,  the  lever  E 


drops  a  little  and  exerts  no  more  pressure  against  the 
armature  C;  when  the  current  is  weakened,  this  armature 
is  pulled  back,  contact,  broken  at  B,  and  armature  D  released. 

24250    AHRENS.    Screw  taps  with  detachable  worm  bits. 

The  cone  c,  against  which   the  screw,  bits  a  abut,  is 
interchangeably  connected  with  the  adjusting  nut  I  by  the  aid 


of  a  pin  f  for  the  purpose  of  cutting  screw  threads  of  different 
calibre  with  one  and  the  same  screw  tap. 

24595    KREISEL.    Fore  carriages  of  road  vehicles. 


CZ7 


The  guiding  slits  and  the  bolts  are  so  arranged  that,  on 
the  carriage  making  a  curve,  the  lower  frame  moves  for- 


THE    PRACTICAL  ENGINEER 


—INVENTIONS  SUPPLEMENT. 


701 


ward  in  the  driving  direction  for  the  purpose  that  on 
carriages  with  axles  at  a  short  distance  from  each  other 
the  recessed  part  at  the  lower  front  part  of  the  trunk  for 
the  fore  wheels  may  be  as  short  as  possible,  to  prevent  the 
rocking  of  the  carriage  on  being  turned. 

24434    TAYLOE.    Clarinet  reed  trimmer. 
24499    LANCASTER.    Water  heaters. 

This  invention  consists  in  the  combination  of  a  series 
of  chambers,  each  chamber  being  formed  of  two  discs  or 
cones,  a  deflector  in  the  top  of  each  chamber,  a  water  inlet 
to  top  chamber,  a  water  outlet  from  the  bottom  chamber, 
a  bolt  to  secure  the  parts  forming  the  chambers,  and  an 
outer  casing  lagged  or  otherwise  to  contain  said  chambers, 
the  casing  being  provided  with  suitable  gas  or  oil  burners 
and  an  outlet  for  the  products  of  combustion. 

24546    RICKSON.    Fireproof  walls  and  partitions. 

24562    JUSTICE   (Koop).       Binders  .  or  securing  means  for 

scaffolding  and  the  like. 
24609    ALLTIMES,  WILTON,  &  GILLESPIE.    Machine  for 

the  manufacture  of  biscuits. 
24743    LOEWENTHAL.    Advertising  cards. 
24804    WITTER.    Apparatus  for  cooling  the  air  in  rooms  and 

the  like. 

24833  HARRISON.  Bearings  of  wheels  which  run  loose  on 
their  axles. 

The  improved  bearing  consists  in  providing  a  hollow  spindle 
rigidly  affixed  to  the  wheel,  and  a  hollow  cup  or  bearing  at 
each  end  of  said  spindle,  and  one  or  more  oil-feed  holes. 

21849  SHACKLOCK.  Tables  or  stands  for  use  in  exhibiting 
models  or  objects  to  be  drawn  or  copied,  or  for  use 
as  altar  tables  or  the  like. 

24900  DAVIS.  Electric  breaks  or  interrupters,  and  means  for 
operating  the  same. 

A  rotatable  disc  has  one  or  more  portions  of  its  circum- 
ference removed,  and  is  mounted  on  the  shaft  of  the  motor 
generator.  A  contact  piece  is  adapted  to  be  pressed  against 
the  disc,  means  being  provided  for  regulating  the  pressure 
of  the  contact  piece  on  the  disc,  also  for  electrically  con- 
necting said  disc  with  one  terminal,  and  for  con- 
necting the  disc  with  the  other,  said  disc  and  contact 
piece  being  contained  in  a  chamber  filled  with  any  suitable 
non-conducting  liquid. 

24931    ALLEY.    Working  of  hydraulic  machinery. 

Two  cylinders  of  different  diameters  are  arranged  one 
above  the  other,  and  the  pistons  are  connected  together  so  as 
to  work  in  unison.  On  admission  of  compressed  air  below 
the  larger  piston  it  is  forced  up  along  with  the  smaller 


piston,  and  which,  from  the  difference  of  the  piston  areas, 
forces  the  water  out  at  a  pressure  greatly  above  that  of 
the  compressed  air.  Yalves  are  provided  in  the  air  and 
water  pipes  which  are  operated  aud  closed  simultaneously. 

24959    ROWE.    Tin  boxes  and  like  receptacles. 

25077    HATMAKER.    Drying   blood  and  fluid   extracts  and 

preparations  of  animal  tissue  with  or  without  the 

addition  of  other  substances. 
25100    BESSEMER  &  PETERSEN.    Fishing  reels. 
Z5115    LAKE  &  ELLIOT.    Apparatus  for  heating  rubber  tyres 

and  tyre  covers. 


24957    STEEL,    PEECH,   &    TOZEB   LTD.,  and  ALLOTT. 

Elevating  and  revolving  turnover  gear  for  rolling 
mills. 

The  gapped  wheel  P,  carried  by  the  headstock  J,  is 
capable  of  being  turned  upon  ils  axis  in  either  direction  by 
a  travelling  cylinder  I  and  rack  L  operating  wheels  M  and 


O.  It  is  also  capable  of  being  raised  and  lowered  by  an 
hydraulic  ram  G,  aud  of  being  traversed  horizontally  by 
similar  means  D. 

21974  BUDAPESTI  MALOMEPITESZET  ES  GEPGYAR 
PODYINECZ  ES  HEISLER  &  BZDUCH.  Variable- 
speed  gear. 

A  drum  is  arranged  free  to  turn  on  the  driven  shaft,  and 
is  connected  with  the  driving  shaft  by  suitable  gearing. 
A  worm  A  is  secured  inside  the  drum,  and  on  rotation  of 


the  drum  the  worm  is  turned  in  the  direction  of  rotation, 
and  by  means  of  an  adjustable  friction  wheel  B  and  disc  C 
the  worm  is  driven  at  different  speeds,  so  that  the  driven 
shaft  is  also  driven  at  different  speeds. 

25235    TAYLOR  &  LAWSON.    Ignition  plugs  for  internal- 
combustion  engines. 


The  inner  casing  B  within  the  outer  casing  A  forms  the 
seat  of  the  plug,  the  inner  casing  being  locked  endwise  by 
a  flange  or  disc  C  secured  to  the  outer  casing.  The  plug  D  and 
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casing  B  are  keyed  together,  so  that  as  the  plug  is  turned 
one  way  or  the  other  the  inner  casing  opens  a  passage 
to  the  combustion  chamber  whilst  the  plug  is  locked,  or 
closes  the  passage  whilst  the  plug  is  brought  to  a  position 
in  which  it  can  be  withdrawn. 

23002    SIR  W.    G.   ARMSTRONG.   WHITWOBTH,  &  CO. 

LTD.,  and  WEIGHT.  Appliances  for  shipping  or 
transferring  coal  and  the  like. 


The  truck  to  be  emptied  is  run  on  to  the  platfrom  A, 
said  platform  being  raised  by  an  hydraulic  ram  to  tip  the 
truck,  which  hinges  upon  the  pivot  B  through  which  the 
water  for  the  hydraulic  ram  is  led. 

25126  WELLS.    Venetian  blinds. 

25145  BATES.    Locks  for  travelling  trunks  and  the  like. 

25179  PATTINSON  &  BOSS.    Piano  attachment. 

25250  BKOWN.    Bottle-packing  cases. 

25261  DUNHILL.    Tobacco  pipes. 

25269  CORTHESY  &  GRIFFIN.    Elastic-fluid  turbines. 

The  turbine  described  has  a  rotor  part  with  a  number  of 
impact  vanes  on  its  periphery,  and  steam  impinges  upon 
them  from  a  number  of  tangential  jets  in  the  circumference 


of  a  stationary  stator  or  casing.  The  steam  supply  passages 
alternate  with  exhaust  passages.  The  turbine  may  be 
reversed  by  supplying  steam  to  an  inner  stationary  ring 
provided  with  a  number  of  similar  jets. 

25271    MORGAN.    Beaters  for  eggs,  cream,  and  the  like. 
25306    BOULT  (Groh).    Syringe  or  injector  nozzles  for  medical 
use. 

25358    HOPKINS.    Weighing  machines. 

25415    BOLITHO.    Apparatus  for  catching  fish. 

25532    HODGKINSON     &    PRINTING    APPLIANCES  & 

ENGINEERING  CO.  LTD.    Feeding  of  sheets  to 

printing  and  like  machines. 
25541    MARSHALL.    Automatic  fire-extinguishing  appliances. 
25591    NEILSON.    Process  of  and  receptacles  for  the  treatment 

of  sewage. 


25276  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).  Vapour  electric  lamps,  rectifiers,  and 
the  like. 

The  improvement  relates  to  an  arrangement  of  preventing 
the  cracking  of  the  glass  of  apparatus  containing  mercury 


when  the  latter  is  in  movement,  and  consists  therein  that  an 
helicoid  formed  of  a  strip  of  sheet  metal  is  located  in  the 
branches.    The  centre  of  the  helicoid  may  be  closed. 

25524    IMRAY    (Denham).       Electric    lighting    of  railway 
carriages  and  the  like. 

The  invention  relates  to  the  lighting  of  railway  carriages 
by  means  of  a  dynamo  driven  by  the  axles  of  the  carriage. 
A  is  the  dynamo,  B  an  electro  magnet  regulating  the  resist- 
ance in  the  field  circuit,  C  a  cut-out  of  the  circuit,  D  a 
differential-wound    magnet    switch,    having    one  wind- 


ing in  the  charging  and  the  other  iu  the  dis- 
charging circuit,  and  E  is  a  meter  motor,  which  is 
designed  in  such  a  manner  as  to  disconnect  the  dynamo  when 
the  battery  is  fully  charged  and  connect  it  into  the  circuit 
when  the  battery  is  charged  below  a  predetermined  value. 

25626  ROBINSON.  Machines  for  slugging,  riveting,  or  stud- 
ding boots  and  shoes. 

25634  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Seals  for  vacuum  tubes. 

This  invention  relates  to  a  process  of  sealing  a  metallic 
conductor  into  the  wall  of  a  vessel  of  silica  or  like  non- 
conducting material,  which  consists  in  fusing  the  metal 
and  in  casting  it  into  the  wall  of  the  vessel. 

25686    COLEBROOK.       Counting  appliance  for  the  use  of 

umpires  in  the  game  of  cricket. 
25688    WATCHURST    &    LEADBEATER.      Machinery  or 

apparatus  employed  in  the  manufacture  of  boots  and 

shoes. 

25695    ICKE.    Water  gates  and  the  like. 
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25030   BRITISH  THOMSON-HOUSTON  CO.  LTD  (General 
Electric  Co.).    Systems  of  control  for  electrically 
operated  doors.  eiemicaiiy- 

The  invention  consists  that  the  door  may  be  closed  from 
a  distance  by  means  of  an  electro  magnet  A which doses 
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Sre^anfthL^1"/01  thr0U^  the  dement  of  its 

ffiATaZx&toSgoZ' operated  also  local* 

25706    CRoiLVUB™dS    *»  statioL  not1Ces  and 

*»720    GREEN.    Fuel  economise™  for  steam  boilers 


&faid%tepip°ele  Wlth°Ut  stating  removal  of  the 

25730   BRITISH  THOMSON-HOUSTON  CO  LTD  <r 

Electee  Co.).    Dynamo  electric  22dS?-  (  ^ 

tfeKhe  o^^^^^i.^  — ists 
the  armature  and  station'  ^7  ^6  lections  between 
the  machine  Th °^cto™  serves  to  magnetise 
varied  by  moving  thX^   /       ^  con*ections  nTay  be 


25739 


25740 


35753 
25759 
25761 


25766 


!5774 


"^Sead^TrrE  'SSTi**  b™aSa*  ^s 
similar  assembW eg  mto   warPs  or  other 

cheeses,  o r  cops  jfouMe'd'f 8  °r  fl'°m  b°bblns' 

DA V apt?     „  T  mounted  m  creels. 

pntumVtic^  h°df0f  armouri«g  the  outer  cover  of 

Xr  vehicfe  L  ,f°t0r  hi^CleS'  tricvc1^  ° 

with  a  fliv  f  i       car«age  wheels  of  a   like  nature 

v^^ZSF"  °f  My  smtable  materLl! 

fOlLE,  Chains. 

YAPP  'a  paT^TeTxTC/cIes  and   the  like. 

cars,  carries    rli  S°V??  °f  ^  for  motor 

LINES    S  'j  7  les'  aild  other  vehicles. 

sutpend^ri!,^  •  curta^,  «ngS  and  safety  pins  for 
po4     Dg  CUrtains  and  the  like  from  curtain  rods  or 
GATES.  Brewing. 


25S03 

35814 

25831 

25840 

25841 
25844 
25857 


25859 

25860 
25865 
25899 
25903 


CROWTHFT?     r      ,    1  °°mtiustion  engnies. 

bedsreads       C°'lClleS  °*  ottomaM  convertible  ittto 
wenr.resist.ng  devices  for 

GUSBSerApParatUS  f°r  ren10^  *  ^om  boiler 
■SOAR^^I^MlT/rON  ^aportabirrdPS  f- 

curSN-    ApparatttS  f0r  tbe  distribution  of  electric 

ofYdistriLtTnrsytfemrsucnfSSeS  two  ^ions 

an  electro-mastic  lh  o  t  a  °a^ed  b*  a  shot  t  circuit, 
current  th^S^XSS?  F^^ff".^ 


SoS  ?oOP^thhetE^        SeYt?eS  D  °f 
closed  position  after  the  mainTut  o  >f  L    ?  to  the 

26090  KIlGl™S;  <^^n^ri^!i 


The  tyres  are  constructed  with  two  flat  or  shaped  rm°- 

so^s  trfarral,ged  b?tWem  tbe  felloe  aud  ^  S  « 

e  vl  e  r,,lreSlheilfc  P°rti0U'  80  tbat  traveling 
the  wheel  ls  held  m  suspension  within  the  tyre  proper. 
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26073  EMBREY.  Method  of  and  apparatus  for  applying 
grease,  oil,  or  other  suitable  .substance  to  vessels 
for  baking  and  culinary  purposes  and  the  like. 

26077  PORTEE  &  MALTBY.  Covering  over  of  ships'  hatch- 
ways. 

26155  St'HMID.  Manufacture  of  impressed  paper  and  other 
patterns. 

26165  JEPSON.  Buffer  couplers  for  railway  and  other  rolling 
stock. 

The  buffer  head  caries  a  shackle  and  a  coupling  disc  hook, 
t  he  latter  being  adapted  to  be  partially  rotated  by  an  incoming 


or  out-going  shackle,  and  is  provided  with  a  recess  adapted 
to  receive  such  shackle.  A  locking  device  holds  the  disc 
in  its  closed  position. 

26195    CHRISTEN.  Toys. 

26266    DUPOY.    Cock  particularly  applicable  for  use  in  con- 
nection with,  prepayment  gas  meters. 
The  cock  consists  of  concentrically-mounted  plugs  provided 
with  passages.  The  one  which  controls  the  admission  of  gas  is 
adapted  to  be  operated  by  the  introduction  of  a  coin  into 


the  meter,  while  the  other,  which  cuts  off  the  supply  of  gas, 
is  controlled  by  the  counter  mechanism  for  registering  the 
quantity  of  gas  consumed. 

26461    HOCHGESAND.    Air  pump. 

26197    LARSEN.    Firing  device  for  rotary  furnaces. 

The  firing  device  is  adapted  to  burn  powdered  fuel,  m 
which  the  fuel  and  air  are  respectively  introduced  into  a 
furnace  through  nozzles  that  are  so  mounted  and  arranged 
as  to  be  readily  adjusted  in  relation  to  each  other,  and  in 
relation  to  the  firing  end  of  the  furnace. 

26501    EDGAR.    Reservoir  penholder. 

26566    WHITFIELD.  Mechanism  for  operating  window  sashes. 
26654    MITCHELL.    Process  for  the  production  of  proteid. 
26771    MEAKES.    Protective  cap  for  the  point  of  a  hat,  dress, 

or  like  pin. 
26858    ZEHNPFENNING.    Toy  for  children. 
27061    McBEAN.    Construction  of  subaqueous  tunnels. 
27172    DUBOIS.    Closures  for  bottles  or  like  fluid  receptacles. 
27240    MYCOCK  &  COTTAM.    Feeding  devices  of  piece  goods 

sewing  machines. 
27438    HIPKINS.    Bearings  of  scales  and  weighing  machines. 
27600    PILKINGTON.       Manufacture    of    wire    glass  and 

apparatus  therefor. 
27843    NEWTON    (Farbenfabriken  vorm.    F.    Bayer  &  Co.). 

Manufacture  and  production  of  new  azo-dyestuff  s  and 

of  intei mediate  products  for  use  therein. 
'47917    TROPP.    Machines  for   cleaning  and  peeling  fruit, 

ootatoes,  and  the  like. 
27969    McKNAUGHT.       Crampet  for  use  in  the  game  of 

curling. 


2S125    PAGE.    Shackle  coupling  or  chain. 

28150    NEWTON    (Farbenfabriken  vorm.  F.    Bayer   &  Co.). 

Manufacture  and  production  of  new  colour  lakes. 
28402    CADE.    Tide  power  signalling  apparatus. 
28889    ABRAIIAMSON.    Electric  fire  alarm  and  like  circuits. 
29043    MAYER.    Self-acting  twist  drill  grinding  apparatus. 

A  self-acting  twist  drill  grinding  apparatus  is  described  in 
which  the  drill  is  pressed  against  a  rotating  but  laterally- 
grinding  disc.    The  angle  which  the  axis  of  the  drill  forms 


with  the  grinding  face  of  such  grinding  disc  is  adjustable, 
and  as  the  drill  is  slowly  rotated  the  said  angle  is  constantly 
changed  so  as  to  cause  a  proper  "  backing  "  to  be  ground, 
the  amount  of  such  "  backing  "  being  also  regulatable. 

1905. 

116    MAULKIN.    Brake  mechanism  for  railway  vehicles. 
A  pendant  lever  is  mounted  on  a  railway  vehicle  so  that 
its  lower  arms  may  reach  into  contact  with  a  hinged  arm 
mounted  in  proximity  to  the  path  in  which  the  vehicle 


travels,  while  its  upper  arms  may  reach  into  actual  contact 
with  the  brake  lever  of  the  vehicle  in  order  to  operate  same 
whether  the  vehicle  is  moving  in  the  one  or  the  other 
direction. 

151    SPENCER.    Means   or   apparatus  for  indicating  the 
height  of  water  in  the  tanks  of  locomotive  tender?. 


A  tube  is  arranged  at  the  front  of  the  tender  and 
immunication  at  its  lower  end  with  the  water  m  the  - 
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A  float  is  arranged  within  i\\e  tube,  and  a  rod  is  attached 
to  the  upper  end  of  it  and  is  suitably  graduated.  When 
the  device  is  out  of  use  the  float  may  be  pressed  down  into 
the  water  and  secured,  so  that  the  projecting  rod  is  out  of 
the  way  and  not  liable  to  be  broken. 

14-2    HANKE.    Safety  devices  for  machines  with  belt  driving 
and  disengaging  gear. 

A  brake  for  the  fast  pulley  is  used  in  combination  with 
a  weighted  or  spring-pressed  lever  tending  to  apply  said 
brake  to  fast  pulley,  and  means  are  provided  for  normally 
holding  said  lever  in  ifs  position  corresponding  to  the  off 
position  of  the  brake,  means  being  also  provided  for  locking- 
said  brake  in  its  applied  position. 


159 
317 
365a 


421 


THORN.  Matches. 
WALKER.    Weed-killing  apparatus. 
ROWLEY.    Means   lor  preventing  noise  during  the 
passage    of  tune  sheets   in   mechanical  pianoforte 
players.    [Date  applied  lor  under  Patents  Rule  9, 
January  7th,  1905.] 
JACOBS.    Working  of  single  lines  of  railway  on  the 
electric  staff  or  other  electric  systems. 

By  means  of  this  arrangement  the  trolley  may  be  moved 
from  one  point  to  another  of  the  line,  obtaining  firstly  per- 
mission from  the  two  main  stations  between  which  the 
trolley  travels.  A  key  inserted  in  the  hole  of  a  disc  pro- 
vided in  a  special  instrument  turns  the  latter  from  a  first 


to  a  second  position  establishing  a  certain  circuit;  the  key 
can  then  be  withdrawn  and  the  trolley  can  further  proceed, 
only  when  the  key  is  turned  to  a  third  position.  This  move- 
ment, however,  is  controlled  by  two  electro  magnets 
energised  from  both  stations. 

452    PLUMMER.    Veil  fasteners. 

486    CAVE-BROWNE-CAVE.    Rims  for  the  wheels  of  motor 
cars  and  the  like. 


A  pair  of  detachable  side  flanges  are  provided  in  com- 
bination with  a  vehicle  wheel  having  a  wooden  felloe  and  a 
pneumatic  tyre  held  by  a  metallic  rim,  and  has  means  for 
pressing  them  against  the  sides  of  the  rim. 

670    HOLDEN  &  MORRIS.    Telescopic  blind  rollers. 

729    LEEDS  FORGE  CO.  LTD..  and  ROWNTREE.  Under- 

frames  of  railway  and  other  vehicles. 
944    ANDERSON  &  JARVIS.    Means  for  fixing  tappets  to 

stamp  stems  applicable  also  to  analogous  purposes, 


648    CRUSE.    Water-tube  boilers. 

.A     ,  r-Sr 


Between  the  upper  steam  and  water  drums  a  superheater 
is  arranged,  against  the  tubes  of  which  the  furnace  gases 
impinge  before  passing  amongst  the  second  bank  of  tubes. 

699    HENRY.    Means  for  hydraulically  operating  or  con- 
trolling various  apparatus  or  appliances. 

In  hydraulic  installations,  the  arrangements  of  which  are 
actuated  by  a  piston  pump  to  impart  corresponding  move- 
ments to  rams,  a  generator  is  used  whose  stroke  is  variable, 
and  an  accumulator  communicates  with  the  pipes  of  the 


system  through  an  adjustable  opening,  which  is  large 
enough  to  allow  replacement  from  the  accumulator  of  liquid 
which  may  be  lost  by  leakage,  but  small  enough  to  prevent 
intermittent  return  of  liquid  in  a  quantity  sufficient  to  upset 
the  working  conditions. 

1005    MESSENGER.       Bearings  for  revolving-   cowls  for 

chimneys,  ventilators,  and  the  like. 
1176    LAMPLUGH.    Rim  brakes  for  cycles  and  the  like. 
1216    BECKER.    Metal-shearing  machines. 

This  machine,  which  is  for  cutting  corrugated  metal, 
consists  of  forming  the  cutting  edges  of  the  knives  of 
corrugated  formation  and  positioning  the  knives  with  regard 
to  each  other  that  the  action  is  scissor  like  at  all  parts, 
and  continuous  during  the  cutting. 

1287  HESKETH.  Apparatus  for  effecting  the  recovery  of 
volatile  liquid  from  air  and  gas  by  refrigeration. 

1290  GILLARD  &  MOLYNEUX.  Coating  or  preparation  of 
media  for  photographic  purposes. 
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1281  SIEMENS  BEOS.  &  CO.  LTD.,  and  BEERY.  Devices 
for  use  in  controlling  polyphase  and  monophase  alter- 
nating-current motors. 

The  invention  relates  to  alternating-current  motors  having 
the  controlling  resistance  and  the  switch  secured  upon  the 
armature  shaft,  and  consists  therein  that  the  switch  blade  A  is 


mounted  on  a  sleeve  on  the  shaft  of  the  motor,  and  is 
caused  to  receive  an  angular  movement  relative  to  the  shaft. 
This  movement  is  produced  by  the  movement  in  the 
direction  of  the  axis  of  the  shaft  of  a  pin  B  engaging  in  a 
helical  slot  in  the  sleeve. 

1305  EOSENGEEN.  Automatic  couplings  for  railway  cars 
[Eights  under  Patents,  etc.,  Act,  1901,  not  granted. J 

1392    KENNING  &  WINTEE.    Apron  attachments. 

1446  APPLEBY.  Letter  and  paper  files,  paper  clips,  and 
the  like. 

1590  BEITISH  THOMSON-HOUSTON  CO.  LTD.,  and 
SAMTJELSON.  Governing  mechanism  for  elastic- 
fluid  turbines. 

In  the  turbine  shown  mechanism  is  described  for  con- 
trolling the  admission  of  fluid  to  the  turbine  wheel,  com- 
prising a  cylinder,  a  piston  operating  in  said  cylinder  and 


acted  upon  on  one  side  by  the  pressure  of  the  fluid  supplied 
to  the  turbine,  and  on  the  other  side  by  fluid  under  pressure 
from  a  separate  source,  the  admission  and  exhaust  of  said 
fluid  from  the  separate  source  being  controlled  by  a  pilot- 
valve  operated  by  the  turbine  governor. 

1600    DAWE.    Eotary  engine. 

1632  CEADOCK  &  LElTH.  Eope  or  cable  grips  employed  in 
underground,  or  surface,  or  overhead  haulage. 

1650    WILLIS.    Adjustable  costume  stands  or  the  like. 

1714    INNES  &  INNES.    Feeding  apparatus  for  chaff  cutters. 

1779  COLE.  Indoor  game  partaking  of  the  character  of  both 
croquet  and  billiards. 

1913  NETH  &  ATJFULDISH.  Labelling  machines  for 
cylindrical  articles.  [Date  applied  for  under  Inter- 
national Convention,  February  11th,  1904.] 

2003  GEEEN.  Eesilient  appliance  or  resistive  device  for 
surgical  uses,  especially  applicable  for  cases  of 
deformity  caused  by  contraction  of  the  muscles. 

2067    FOEBES.  Bayonets.' 

2346  TSUJI.  Apparatus  for  slaking  lime  or  the  like  to  pro- 
duce efflorescence  therein. 

2448  WAKEFIELD.  Earthenware  sanitary  pipes  and  such 
like  articles. 

2478  TEUXELL  &  BURGET.  Concrete  wall  forming 
machines. 

2611    EICHAEDSON  &  MAEE.  Gloves. 


2127    CAMPBELL.    Internal-combustion  engines. 

The  cam  axle  A  is  partly  rotated  so  as  to  obtain  a  reversal 
of  rotation  of  the  engine  by  the  raising  and  lowering  of  the 
intermediate  shaft  B,  which  carries  at  its  driven  end  a 


spur  wheel  attached  to  the  shaft  by  a  key  running  in  a 
helicoidal  slot.  The  engine  is  started  by  a  compressed  air, 
which  is  admitted  by  the  valve  C  driven  on  a  cam  shaft  in 
unison  with  the  crank  shaft. 

2190    CLATWOETHY,  HOLMES,  HOLMES,  HOLMES,  & 
HOLMES.    Starting  switches  for  electric  motors. 

By  means  of  this  switch  a  quick  make  and  break  is 
obtained,  whilst  the  resistance  is  slowly  inserted  in  or 
disconnected  from  the  circuit.  When  the  handle  A  is  turned 
a  cord  B  is  unwound,  and  the  rheostat  lever  arm  C  has  the 


2767 

2826 

2995 
2999 


tendency  of  turning;  it  is,  however,  held  in  position  until 
a  lever  operated  at  the  end  of  the  movement  of  the  handle 
establishes  a  contact,  thus  closing  the  circuit  through  the 
electro  magnet  D.  The  electro  magnet  E  is  short-circuited 
when  the  motor  is  stopped,  and  its  released  armature  breaks 
the  circuit,  no  contact  being  possible  to  establish  it  again 
until  lever  C  has  beeu  to  the  position  shown. 

NAYLOE  &  NUNN.    Process  and  apparatus  for  treat- 
ing beer,  wines,  and  other  liquids  in  bottles. 
DEWAE  &  DEWAE.    Ticket  punching,  indicating,  and 

registering  machines. 
MACLEAN.    Electrically-heated  curling  tongs. 
HEIM.    Machines  for  ironing  fold  collars. 
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3089  SCHLATTER  &  DEUTSCH.  Apparatus  for  indicating 
the  Amount  of  carbonic  acid  contained  in  combustion 
gases. 

3151    ARLISS-ROBINSON.    Soap  saver  and  water  latherer. 
3239    BRECKNELL.    Scales  end  like  weighing  appliances. 
3274    COCHRANE.    Trees  and  display  forms  for  boots  and 
shoes. 

3333    BRENTON.    Safety  wall  hook  for  china  plates,  pictures, 

and  ornaments  of  value. 
3575    JOHNSON.    Window  sashes. 

3623    SCHWERIN.    Inverted  incandescence  gas  burners. 
3684    MICHAEL.       Means  for  equalising  the  pressures  in 
pumping  and  similar  piston  stroke  engines. 

Consists  in  the  utilisation  of  swinging  weights,  which 
are  so  connected  with  the  piston  rod  and  crosshead  slide  that 


the  kinetic  energy  of  the  oscillating  mass  has  its  highest 
velocity  during  the  highest  speed  of  the  piston,  and  thereby 
serves  to  equalise  the  pressure  towards  the  ends  of  the  stroke, 
allowing  of  early  cut-off. 

3760   TONKS  LTD.,  and  NAYLOR.    Floor  hinges  for  swing- 
doors. 

3841    HOSKINS  &  SEWELL  LTD.,  and  JOHNSON.  Ships' 

and  analogous  berths. 
3883    CORBETT  &  KILPATRICK.  Pumps. 

Relates  to  means  for  closing  the  suction  valve  at  the  end 
of  the  suction  stroke,  and  consists  of  a  column  of  liquid 


which  is  adapted  to  be  positively  moved  by  the  pump  plunger 
and  to  act  by  means  of  a  tapper  on  the  plunger  through 
the  intervention  of  the  piston  on  the  suction  valve. 

3893  NILSSON  &  JONSON.  Distributing  devices  for  centri- 
fugal separators.  [Date  applied  for  under  Inter- 
national  Convention,  March  9th,  1904.] 

3955  FIDDES  &  WATT.  Automatic  fire  alarums,  also  appli- 
cable to  sprinklers. 

3991  DENTAL  MANUFACTURING  CO.  LTD.,  and  LE 
CRON.  Pyrometers  or  devices  for  indicating  the 
attainment  of  high  temperatures. 

4121  KEITH,  KEITH,  &  COLLINSON.  Anti-fluctuating 
gas  supply  apparatus. 

4285    WILLIS  (Webster).    Means  for  h  anging  garments. 


1-238    BARKER  (Smith).    Means  for  humidifying  air. 

A  group  of  evaporating  mantles,  outwardly  removable 
from  their  supports,  have  their  outer  edges  severally  pre- 
sented at  different  points  around  the  circumference  of  the 
group.    A  casing  surrounds  the  group  and  is  adjustable  to 


present  a  slit  or  opening  to  give  access  to  one  or  more 
of  the  mantles  at  a  time,  the  casing  and  the  group  of 
mantles  being  relatively  shiftable  in  a  circumferential 
direction  to  afford  access  through  the  casing  at  any  point 
of  the  group. 

4306    FELDMEYER.    Gas-heated  iron  with  directly  heated 

bottom  plate. 
4346    EDWARDS.    Lock  bolt. 

4664  BUONFIGLI.  Method  of  preparing  bread,  rusks,  choco- 
late, Genoese  paste,  vermicelli,  macaroni,  and  the 
like  for  invalids. 

4782  DAVEY.  Lamps  for  Morse  code  or  other  systems  of 
signalling. 

4889  STEVENS.  Hand  fare  extinguishers.  [Date  applied  for 
under  International  Convention,  May  25th,  1904.] 

5181  HUBBARD.  Means  for  spinning  or  twisting  and  wind- 
ing, or  for  winding-  yarn  and  the  like. 

5242    BERGER.    Machines  for  cleaning  bottles  and  the  like. 

5289    SALTER.    Spring  balances. 

5308    DAWSON.    Corks  for  stoppering  bottles  and  the  like. 

5494    MACFARLANE.    Centrifugal  machines. 

5971    VEITH.    Inner  tube  for  pneumatic  tyres. 

6356    LINKMEYER.    Devices  for  the  manufacture  of  artificial 

silk  threads. 
6407    FETTERS.    Brush  in  separable  sections. 
6544    COLLIER.    Means  for  playing  a  new  game. 
6601    HADDAN  (Lactoleum-Werke  G.  m.  b.H.).  Covering  for 

floors,  walls,  and  other  surfaces. 
6839    WILLIAMS.    Automatic  compression  lubricators. 

Comprises  separate  detachably  and  adjustably-connected 
cup  members,  each  having  a  catch  notch,  and  a  spring- 
actuated  piston  having  a  stem  sliding  through  the  upper 
cup  member,  to  which  is  connected  a  spring-held  lever  lock 


pivotally  connected  with  the  piston  stem,  and  having  a 
fulcrum  engagement  with  the  upper  cup  member,  the 
lever  lock  being  provided  with  a  lock  finger  for  engagement 
with  the  catch  notches  of  both  the  cup  members. 
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NEWTON  (Falding).    Rousting  furnaces. 

SCHWARZHAUPT.  Petroleum  stoves.  [Date  applied 
for  under  International  Convention,  April  8th,  1904.  ) 

WELLAUER.    Tooth  brushes. 

SMITH.    Lavatories  and  slabs  for  same. 

PE  A  KM  AN  &  HODGSON.  Paraffin  automatic  extin- 
guishing safety  lamp. 

BECK  &  ISAAC'S.  Means  or  apparatus  for  shifting, 
tensioning,  and  supporting-  printing  bands  in  dupli- 
cators. 

MALONE.  Trousers  guard  or  protector  for  cyclists' 
use. 

SQUIRE.    Knitting  machines. 

SOC.  ANON.  VVESTINGHOUSE  &  LEBLANC.  Con- 
densing and  like  apparatus.  [Date  applied  for  under 
International  Convention,  December  2nd,  1904.] 


The  specification  describes  a  condensing  apparatus  in 
which  a  reversely-driven  turbine  is  used  in  combination 
with  an  ejector,  the  condensing  water  being  supplied  to  the 
turbine  tangentially  by  an  exteriorly-located  nozzle. 

8538    PATCHETT.    Oil  holders  for  dry-fly  fishing. 
8617    GOTISCHALK.    Processes  of  removing  old  varnish  and 
paint. 

8727    BARDENWERPER,    MATTESON,    MATTESON,  & 
BURR.    Rotary  motors,  pumps,  and  the  like. 

Two  sections  of  the  improved  motor  are  shown,  in  which 
eight  cylinders  and  pistons  are  used.  The  leading  feature 
of  the  motor  is  an  arrangement  whereby,  when  steam  is  cut 


off  from  the  actuating  parts,  it  is  diverted  to  heat  the 
cylinders,  said  steam  being  exhausted  on  the  motor  being 
started. 

8791    LAUGHTON.    Fish  line  drying  reels.    [Date  applied 
for  under  International  Convention,  April  28th,  1904.] 
8830    UCIIRIN.    Trousers  brace  or  suspender. 
8*98    STEIN  A-  LOYVENTIIAL.    Manufacture  of  levulose. 

8925  KAPP.  Buttons. 

8926  ZEISING  &  VOLLRATH.    Adding  machine. 


9199    THIEL.    Manufacture  of  iron. 

This  invention  relates  to  a  process  for  obtaining  iron  from 
slag  containing  oxide  of  iron  and  melted  over  an  iron  bath, 
characterised  by  the  iron  being  precipatated  from  the  slag 
by  means  of  carbon  added  to  the  slag  in  an  apparatus 
capable  of  maintaining  the  slag  and  iron  in  a  liquid  state, 
the  said  precipitated  iron  being  directly  absorbed  by  the 
iron  bath. 

9523    COWERIN.    Means  or  use  in  filtering  water  or  other 
liquids. 

9532    HISPA.    Grabs  or  grab  buckets  and  means  for  operating 
the  same. 

9552    BAMFORD.    Motor  lawn  mowers. 

9706    SCHULZE.    Locking  apparatus  for  writing  tables  and 
the  like. 

9751    THORMAHLEN.    Rotary  engines. 

The  admission  of  steam  is  controlled  by  the  oscillating 
valve  shown,  and  which  is  positively  actuated  by  the  radial 


piston.  The  exhaust  takes  place  at  the  centre  of  the  oscil- 
lating valve. 


9889 
10047 
1O180 

10263 

10304 


10189 
10553 


WERTH.    Hand-operated  circular  saw. 
SMITH  &  GRANVILLE.    Electric  cables. 
METZINGER.    Fraud-detecting  devices  for  preventing 

the  refilling  of  bottles. 
IIOIIMANN  &  KAATZ.    Combination  purse  and  case 

for  handkerchief  and  other  articles. 
ALLMANNA    SVENSKA    ELEKTRISKA  AKTIE 
BOLAGET.  Single-phase  alternating-current  motors. 
[Date  applied  for  under  International  Convention, 
September  15th,  1904.] 
HOOK.    Tent  pole. 

WEEDON.     Electric  arc  lamps.      [Date  applied  for 
under  International  Convention,  May  20th,  1904.] 
The  improvement  consists  in  an  arrangement  such  that  after 
the  feeding  of  the  lamp,  should  the  latter  fail  to  start,  an  auto- 
matic cut-out  controlled  by  the  movement  of  the  regulating 


mechanism  acts  in  such  a  manner  that  the  forward  and 
backward  movement  of  the  electrode  is  repeated  until  the 
lamp  is  finally  started. 


L 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


709 


1U556    DAVEY.    Steam  turbines. 

The  turbine  is  of  the  radial  flow  type,  and  may  be  of  the 
multi-stage  type  as  shown.  The  steam  enters  the  first 
clement  by  tangential  orifices  and  moves  towards  the  centre, 


is  exhausted  therefrom  and  is  conducted  to  the  periphery 
of  the  second  element  in  the  usual  way.  The  blades  consist 
of  a  number  of  pins  or  other  obstacles  in  the  steam  path. 

10652    BATHGATE  &  MORFIT.    Preparation  and  preservation 

of  forage. 
10702    SOSS.  Hinges. 

10726    WADE.    Cards  for  playing  games. 

10831    WHITE.  Trawl  boards  for  spreading  the  mouths  of  trawl 

fishing  nets. 
10846    BOTTCHEE.    Cranes   or  the  like. 
10962    POLKEY.    Lamps  for  motor  cars. 

10969    BOUSFIELD  (Leybold).    Process  for  the  extirpation  of 

vermin  on  board  ship. 
11 148    NO  AD.    Gas  lamps. 

11169    SIEMENS  BROS.  &  CO.  LTD.  (Siemens  Sehuckert- 
werke,  G.  m.  b.  H.).    Carbon  holders  for  arc  lamps. 


D  ll'69/os 


The  holder  is  provided  with  locking  means  controlled 
by  the  carbon  pressing  upon  it  when  being  inserted.  A 
recessed  part  in  the  said  holder  co-operates  with  a  ratchet- 
shaped  piece  therein  which  engages  a  spring-pressed  pawl. 

11181  HOFFMANN.  Manufacture  of  a  tooth  cement  or 
material  suitable  for  use  in  dentistry.  [Date  applied 
for  under  International  Convention,  May  31st,  1904.] 

11293  GUYON.  Polishing  bags.  [Date  applied  for  under 
International  Convention,  May  31st,  1904.] 

11343  WALKER  &  SHAW.  Controlling  and  reversing 
apparatus  for  flyer  frames  for  flax,  cotton,  and  the 
like. 

11381    PEEL.    Construction  of  gates  and  hinges  therefor. 

11558    BOMMER.    Butt  and  spring  hinges. 

11609    RICHTER  &  GLUCK.    Preparation  of  material  for 

filling  the  handles  of  sticks  and  umbrellas  and  for 

like  purposes.    [Date  applied  for  under  International 

Convention,  June  2nd,  1904.] 
11706    CHAHIN.    Method  of  packing  figs. 
11736    KAYE  &  EMMOTT.    Latches  and  striking  plates  for 

holding  swing  doors  in  the  closed  position. 
11829    COSSOR.    Device  for  lowering  the  vacuum  of  X  ray  and 

other  vacuum  tubes. 
11944   WARNECK.    Boot-repairing  lasts. 


11861    HUBBELL.    Secondary  battery  plates. 

The  battery  cathode  plate  is  composed  of  hair-like  fibres 
of  nickel  intertwined  and  embedded  in  a  mass  of  nickel 
oxide  forming  a  plastic  mat  or  cake. 

12040    YON  TRESCKOW.    Axle  bearings.    [Date  applied  for 
under  International  Convention,  June  9th,  1904.] 

The  wave  is  formed  in  two  parts  so  that  an  oil  chamber  is 
formed  between  the  two,  which  latter  are  secured  together 
by  a  threaded  socket  on  one  part  screwing  into  a  threaded 
in  the  other  surrounding  the  oil  chamber. 

12114    HELLSTROM.    Liners  for  centrifugal  liquid  separators. 

[Date  applied  for  under  International  Convention, 

June  14th,  1904.] 
12201    SOEST.    Drying  drums. 

12265    BOULT    (Columbia   Typewriter    Manufacturing  Co.). 

Typewriters. 
12313    DE  BORD.    Water  motors. 
12318    CARROLL  &  PURNELL.    Wire  nails. 
12505    HODGKINSON.    Electric  hair  brush. 
12306    HODGKINSON.    Electrical  massage  apparatus. 
12643    BOYCE.  Penholders. 

12657    WALKER.    Dress  stand  figure  or  dummy  for  use  in 
dressmaking. 

12943    ROBIN.    Brake  apparatus  for  cycles  and  motor  cycles. 
The  brake  is  operated  through  a  bell-cranked  lever  A, 
having  at  its  upper  end  a  pawl  adjustably  pivoted  in  such  a 


manner  that  the  teeth  of  the  chain  wheel  act  upon  it 
when  the  latter  is  rotated  in  a  backward  direction  as  in 
back  pedalling. 

12960    HEBERT.    Seat  guards  for  water  closets  and  the  like. 
13061    PRESTWICH.    Miners'  safety  lamps. 
13217    HUGHES  (McCaskey).    Teeth  of  steam  shovels. 
13229    BEAL.    Valves  or  cocks  screwed  for  pipe  connections. 
13355    PEARSALL.    Hydraulic  apparatus  for  raising  or  forc- 
ing liquids  or  for  compressing  gases. 

Water  from  a  river  or  other  source  of  supply  flows  through 
a  supply  pipe  and  though  a  valve  in  the  engine  into  a  tail 
race  at  a  lower  level.  The  water  in  the  supply  pipe  having 
thus  acquired  a  velocity  the  valve  is  closed  by  a  pendulum 


A,  and  the  momentum  of  the  volume  of  water  contained 
in  the  supply  pipe  forces  a  part  of  it  into  an  air  vessel 
from  which  the  pressure  of  air  in  the  air  vessel  raises  the 
water  to  the  desired  height. 
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13351  LANGEK.  Treating'  with  carbonic  oxide,  nickel  ores, 
or  other  material  containing  nickel  and  apparatus 
therefor. 

1338]  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electrodes  for  electric  car  lamps. 

The  electrode  contains  a  compound  formed  by  heating  a 
mixture  of  boron  anhydride  and  aluminium  to  form  a 
crystallised  material  containing  boron,  which  is  thereafter 
heated  in  the  presence  of  carbon. 

13410  ROHAN.  Means  for  indicating  the  water  level  in  steam 
boilers. 

13413    DICKIE.    Ap2oaiatus  for  indoor  football  games. 
13650    KOPS.    Apparel  corsets. 

13679  FESSENDEN.  Aerials  for  the  transmission  and  receipt 
of  electro-magnetic  wave  energy. 

The  invention  consists  therein  that  the  aerial  is  formed  by  a 
hollow  cylindrical  structure  insulatingly  supported  and  com- 
posed of  a  series  of  sections.    This  aerial  may  possess  a 


crown  of  wires  supported  on  the  top  of  the  structure,  and 
tin'  sections  may  be  connected  by  inductances  or  capacities 
in  order  to  obtain  resonance. 

i3760    TAYLOR.    Circular  saw  machines. 

13878    JONES.    Bungs  for  beer  casks. 

14182    MAISONGRANDE.    Fittings  of  lamps  and  the  like  to 

motor  vehicles  of  all  kinds. 
14461    LISCHKE.    Process  for  mechanically  producing  printers' 

overlays. 

14486  GASMOTOREN  FABRIK  DEUTZ.  Method  of  regu- 
lating turbines  working  with  combustible  gases  and 
steam.  [Date  applied  for  under  International  Con- 
vention, July  14th,  1904.] 

14529  HENDY,  ROBSON,  &  STOBART.  Incandescent  vapour 
burners. 

14547    ESSER  &  FORD.    Venetian  blinds. 

14690    CLARKE  &  ROSS1TER.    Prepaid  gas  meters. 

14791    CAMPBELL.    Screw  driver. 

14950    CROFFORD.    Door  holders  for  ships'  cabins. 

14967    JOHNSON.    Fasteners  for  straps,  bands,  or  the  like. 

14971  HUPFELD.  Controlling  levers  of  mechanical  or  pneu- 
matically-operated musical  keyboard  instruments. 

14996    CLAUSEN.    Pulling  on  attachments  for  boots. 

15026  WENDT.  Whiffletree  hooks  and  tips.  [Date  applied 
for  under  International  Convention,  January  21st, 
1905.] 

15058  COLEMAN  &  COLEMAN.  Liquid  fuel  lamps  and 
burners. 

15063    DELANO.    Lace  fasteners  for  boots  and  shoes. 
15266    DANESI.       Apparatus  for  the  automatic  flushing  of 

drains  and  the  like. 
15379    HARBINGER.    Fluid-distribution  valves. 

The  fluid-distribution  valve  is  provided  with  ports  A, 
and  is  adapted  to  be  slidden  to  admit  and  cut  off  the  fluid 


and  open  and  close  the  exhaust,  each  port  in  said  piston 
being  used  for  admission  or  for  exhaust. 


15658    DAMICO.    Telephone  attachments. 

15673  McDONNELL.  Electric  lamp  bulb  and  method  of  and 
apparatus  for  finishing  same.  [Date  applied  for  under 
International  Convention,  November  2nd,  1904.] 

15723  NEVOIGT  &  NEVOIGT.  Combined  driving  free-wheel 
and  back-pedalling  brake  mechanism  for  cycles. 

15741  HERZBERG.  Machines  or  apparatus  for  grating 
potatoes,  apples,  and  other  substances. 

15894    NESBITT.    Riddles  of  barn  fanners  or  winnowers. 

15923  VILLACAMPA.  Ventilating  apparatus  for  the  interior 
of  foot-wear. 

16075  SIEMENS  SCHUCKERTWERKE  G.  m.  b.  H.).  Means 
for  supplying  and  cutting  off  currents  of  high 
potential  to  and  from  conducting  lines.  [Date  applied 
for  under  International  Convention,  February  23rd, 
1905.] 

This  invention  relates  to  means  for  supplying  and  cutting 
off  current  of  high  potential  to  and  from  conducting  lines, 
consisting  in  the  combination  of  a  step  transformer  (potential 
divided)  with  a  step  switch  apparatus  immersed  in  oil. 

16133    MILLER.    Lamp  burners. 

16217    BERGE  &  FRENZEL.    Machine  for  producing  chain- 
stitch  ornamentations  upon  finished  knitted  fabrics. 
16439    GEIPEL.    Steam  traps. 

The  water-discharge  valve  and  its  spindle  are  arranged 
with  their  axes  inclined  to  the  centre  line  between  the 
expansion  tubes  and  to  the  trap  frame  and  normal  to  the  arm 
of  the  hand  lever  against  which  the  outer  end  of  the  valve 
spindle  bears,  the  inclination  of  the  said  axes  being  such 


that  when  it  opens  and  closes  there  will  be  no  motion  at 
the  point  of  contact,  and  that  the  pressure  between  the 
lever  and  spindle  when  the  trap  closes  will  be  in  the 
direction  of  the  axis  of  the  spindle  and  valve  and  so  let  the 
valve  be  closed  in  a  fluid-tight  maner. 

16974    VICK.    Whip-tops,  spinning  tops,  and  the  like. 

17301    PFERDEKAMPER.    Folding  support  for  vices. 

17461    GIBBS.    Frames  for  steel  railway  and  like  cars. 

17800  HARTlG.  Safety  fuse  apparatus  for  electrical  instal- 
lations. 

18183    FERNS.    Combination  piece  of  furniture. 
18588    LUCKING  (Pabst).    Trees  for  boots  and  shoes. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1901 

1905. 

13675    PATTERSON.    Rotary  pumps. 

15649    COTHIAS.    Method  or  process  for  casting  articles  in 

aluminium  or  its  alloys. 
18332    McLEOD.    Tripod  stands  for  cameras  and  such  like 

articles. 

18823    SAUNDERS,  jun.    Envelope-sealing  machine. 
19024    NASS.    Rotary  steam  engines. 
19090    DE  LARRANAGA.  Umbrellas. 
19092    WAGNER.    Reciprocating  electric  engines. 
19105    GOUDEY.    Feeding  plug  or  cork  for  bottles  and  the 
like. 

19115    ROZIERES.    Means  for  controlling  the  pressure  of  corn- 
Dressed  motive  fluids. 

19138  ALLGEMEINE    ELECTRICITATS-GES.  Dynamo 

6l6ctnc  1 1  i  i '  5  i  i  ii o  s 

19139  McGUINNESS.    Elevating  hand  truck. 

19202    KRAYN.    Process  for  the  manufacture  of  three-colour 
screens  for  use  in  colour  photography. 

19214  WIXFORD.    Process  and  system  of  purifying  water. 

19215  WIXFORD.    Process  of  preparing  and  feeding  reagents. 
19275    BATAULT.    Apparatus  for  starting  explosion  motors. 
19285    REBORA.    Arrangement  of  relay  and  fusible  conductor 

for  electric  circuits. 
19414    ARNDT.    Indicators  for  continuously  indicating  mean 
working  or  effective  pressure. 

I 
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WORTHI NGTON    TURBINE  PUMPS. 


Through  the  courtesy  of  the  Worthington  Pump  Company 
we  are  enabled  to  give  a  description  of  their  turbine  pumps 
For  high  lifts. 

Fig-.  1  shows  a  sectional  elevation  of  the  latest  form. 


by  vanes,  which  are  designed  in  such  a  way  that  they 
convert  the  velocity  head  of  the  water  into  pressure  head 
with  the  minimum  frictional  loss.  If  the  pump  has  but  one 
impeller,  the  water  on  leaving  the  diffuser  vanes  passes  into 
the  discharge  casing,  and  thence  to  the  delivery  pipe.  Fig. 
1,  however,  shows  a  three-stage  pump,  and  in  this  case  the 


Fir..  3. 


The  aim  throughout  has  been  to  embody  simplicity  in  water  is  discharged  past  the  diffuser  vanes  to  the  eye  of  the 

design  with  the  highest  efficiency  ;  and  tests  which  have  1  second  wheel,  this  operation  being  repeated  as  often  as  is 

been  made  with  these  pumps  now  at  work  in  this  country  '  necessary  to  procure  the  final  delivery  pressure.    The  pump 

amply  prove  that  the  desired  results  have  been  obtained,  i  casing  is  of  the  best  quality  cast  iron  or  cast  steel, [according 


Fio.  4. 

The  suction  opening  is  at  the  left,  and  having  passed  this  to  the  working  pressure.  The  casing  in  multi-stage  pumps 
the  water  arrives  at  the  eye  of  the  first  impeller,  through  is  made  up  of  separate  sections,  accurately  machined  and 
which  it  flows,  and  from  which  it  is  discharged  with  the  bolted  together.  This  method  of  construction  enables  the 
desired  velocity.    It  enters  the  diffuser,  and  is  guided  therein      pump  to  be  dismantled  in  a  very  short  time  when  exami- 
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nation  of  internal  parts  is  necessary.  The  sections  are 
interchangeable,  and  being  separately  and  accurately 
machined  all  risk  of  distortion  is  eliminated,  while  a 
smoothness  and  uniformity  of  surface  is  obtained  which 


would  not  be  possible  were  the  casing  cast  in  one  piece 
The  impellers  are  of  specially  hard  phosphor  bronze,  mathe- 
matically designed,  carefully  machined,  and  polished  all 
over.    Each  impeller  is  secured  to  the  pump  shaft  by  an 


Fig.  1. 


Fio.  2. 


*  ig.  5. 
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accurately  fitted  feather.  In  order  to  avoid  end  thrust  a 
suitable  number  of  holes  are  drilled  through  the  impeller 
boss.  The  diffuser  vanes,  through  which  the  water  passes 
after  leaving  the  impeller,  are  made  of  hard  phosphor 
bronze,  machined  all  over,  and  firmly  secured  to  the  pump 
casing.  The  shafting  is  of  high  percentage  nickel  steel.  Its 
bearings  are  entirely  separate  from  the  stuffing  boxes,  and 
are  of  the  ring  oiled  type,  specially  constructed  for  high- 
speed running.  The  stuffing  boxes  are  of  extra  depth,  and 
of  suitable  design  to  take  the  Granal  packing,  each  gland 
being  adjusted  by  suitable  gearing,  which  ensures  a  perfectly 
uniform  pressure  on  the  packing.  The  stuffing  box  on  the 
suction  end  is  in  every  case  water  sealed.  Special  attention 
has  been  paid  to  the  question  of  lubrication,  oil  reservoirs 
of  very  large  capacity  being  provided,  and  suitable  pressure 
grease  lubricators  are  fitted  to  both  suction  and  delivery 
stuffing  boxes,  by  means  of  which  perfect  sealing  and 
lubrication  of  the  shaft  is  obtained. 

The  most  important  of  all  services  for  which  the  turbine 
pump  is    well   adapted   is  that  of  mine  pumping ;  the 


being  mounted  on  a  suitable  combined  .bed-plate  of  ample 
strength.  Fig.  3  shows  this  arrangement.  Where  direct 
connection  is  not  possible,  a  belt  drive  forms  a  satisfactory 
means  of  transmitting  power. 

Fig.  4  shows  a  single-stage  belt-driven  turbine  pump.  The 
pulley  is  of  cast  steel,  and  is  arranged  between  two  ring  oiled 
bearings.  For  some  purposes  vertical  shafting  is  preferable 
to  horizontal,  e.g.,  when  the  pump  has  to  work  submerged 
or  has  to  be  placed  in  a  pit  or  basement  where  it  would 
be  inexpedient  to  directly  connect  the  motor,  owing  to  the 
damp  or  dirt  in  the  existing  surroundings.  In  these  cir- 
cumstances the  motor  may  be  placed  at  any  reasonable 
height  above  the  pump,  suitable  shafting,  couplings,  and 
brackets  being  provided  for  the  intermediate  distance,  so 
that  the  motor  is  then  under  the  direct  supervision  of  the 
attendant. 

Fig.  5  is  an  illustration  of  a  hot  well  pump,  one  of  eight 
units  supplied  to  the  Underground  Electric  Railways  Com- 
pany, of  London,  for  their  Chelsea  Power  Station,  each  pump 
being  designed  to  work  in  connection  with  a  condenser  deal- 
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uuiversal  adoption  of  electrical  transmission  has  made  it 
easily  practicable  to  use  it  for  every  condition  met  with  in 
mines.  As  an  electrically-driven  stationary  pump,  working 
under  fixed  conditions  as  regards  quantity  and  head,  it  forms 
a  marked  contrast  to  the  older  forms  of  reciprocating  p urn ps, 
both  as  regards  general  efficiency,  quiet  running,  and 
economy  of  space.  As  a  sinking  or  dip  working  pump  it 
forms  with  a  suitable  motor  the  nearest  possible  approach  to 
an  ideal  arrangement,  as  it  combines  the  advantage  of 
economy  of  space  with  the  capacity  for  working  efficiently 
against,  a  varying  head  by  only  using  the  number  of  impe'lers 
necessary  for  the  head  pumped  against,  thus  keeping  the 
speed  constant. 

Fig.  2  shows  the  general  arrangement  of  one  of  the  four 
turbine  sinking  pumps  supplied  to  the  De  Beers  Consolidated 
Company  of  South  Africa,  each  pump  being  driven  directly 
by  a  three-phase  induction  motor.  Turbine  pumps  can 
ako  he  used  for  waterworks,  fire,  hydraulic,  and  boiler  feed 
service,  hot- well,  house  tank  pumps,  etc.  The  most  con- 
venient arrangement  is  that  of  direct  connection  to  electric 
motor  by  means  of  a  flexible  coupling,  the  pump  and  motor 


ing  with  100,0001b.  of  exhaust  steam  per  hour.  Fig.  6 
shows  characteristic  curves,  taken  at  constant  speed  with 
varying  head  and  capacity.  Thrre  are  three  curves,  the 
abscissae  of  all  being  percentages  of  normal  capacity,  and 
the  ordinates  head,  effici-  ncy,  and  brake  horse  power  shown 
as  percentages  of  those  obtained  at  normal  capacity. 


Mail  advices  from  Melbourne  state  that  the  turbine  steamer 
Loongana,  built  by  Messrs.  William  Denny  and  Brothers,  Dum- 
barton, has  completed  a  trip  to  and  from  Tasmanian  ports  which 
eclipses  all  coastal  records.  She  accomplished  on  the  return 
voyage  an  average  of  19  knots.  The  chief  engineer,  it  is  added, 
is  confident  that  should  the  emergency  arise  the  Loongana  can 
make  21  knots  without  difficulty.  The  turbine  steamer  lnvicta, 
also  built  by  Messrs.  William  Denny  and  Brothers,  in  conveying 
their  Royal  Highnesses  the  Prince  and  Princess  of  Wales  from 
Dover  to  Calais,  crossed  in  the  remarkably  short  time  of  54 
minutes.  Although  there  was  a  strong  north-easterly  wind, 
raising  heavy  cross  seas,  the  vessel  was  very  steady  all  the  way. 
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WATER-TUBE    LOCOMOTIVE  BOILER. 

Paris,  Lyons,  and  Mediterranean  Railway. 

This  boiler  seems  to  be  successful,  and  it  is  worthy  of 
record  because  of  an  increased  interest  in  water-tube 
boiler  possibilities  for  locomotives.  The  design  is  by 
Mr.  J.  Robert,  of  the  Algerian  system  of  the  Paris,  Lyons, 
and  Mediterranean  Railway.  There  are  two  horizontal 
drums,  the  larger  being  over  the  smaller  one.  These 
provide  water  and  steam  space,  and  they  are  connected 
by  curved  tubes  2  6  in.  in  diameter,  expanded  into  both 
drums.  Three  thimbles  connect  the  two  drums  as  shown 
in  the  engraving.    From  the  rear  end  of  the  lower  drum 


Plain  Water 

boiler.  tube. 

Cost  of  boiler  itself                         £1,000  ...  £850 

Heating  surface,  firebox                      105  sq.  ft.  .  .  1(16  sq.  ft. 

Heating  surface,  tubes                       1,140  sq.  ft.  ...  1.043  sq.  ft. 

Heating  surface,  drums     ...  74  sq.  ft. 

Heating  surface,  total                        1,251  aq.  ft.  ...  1,283  sq.  ft. 

Weight  of  boiler,  full                             18-5tons  ...  19'3tons 

Weight  of  boiler,  empty                         15  tons  ...  13*5  tons 

Grate  area                                      19-8  sq.  ft.  ...  20"8  sq.  ft 

Tubes,  number                                    208  ...  616 

Tubes,  outside  diameter                            2  in.  ...  2'6  in. 

Tubes,  length    12  ft  

Capacity  of  boiler                                211  e.  ft.  ...  300  c.  ft. 

Volume  of  water  at  working  level..      166  c.  ft.  ...  248'9  c.  ft. 

In  order  to  facilitate  cleaning  the  water  tubes,  two 
Mower  pipes  extend  through  the  central  space,  and  pierce 


LOCOMOTIVES   WITH  WATER-TUBE  BOILER,  ON  TH 

circulating  pipes  connect  with  headers  below  the  level  of 
t lie  grates.  These  headers  are  connected  with  the  upper 
drum  by  a  series  of  tubes  placed  close  together  and  form- 
ing the  inside  shell  of  the  firebox,  the  tubes  being  covered 
with  a  thin  steel  plate  as  an  outside  envelope. 

According  to  a  descriptive  article  by  Mr.  Sausoll  in  the 
Kevue  Generale  des  Chemins  dc  Fer,  from  which  this 
description  is  taken  by  the  American  Engineer  and  Kail- 
road  Jour/a/l,  this  boiler  was  applied  to  a  2-8-0  freight 
locomotive,  one  of  a  class  of  which  the  following  table 
gives  the  leading  characteristics:  — 


3  PARI3,  LYONS,  AND  MEDITERRANEAN  RAlLwAl'. 

the  two  forward  thimbles  which  connect  the  diums.  These 
pipes  have  many  apertures,  through  which  ]ets  of  steam 
are  blown  in  inclined  directions  against  the  water  tubes 
for  the  removal  of  soot  and  ashes.  The  valve  for  these 
pipes  is  located  in  the  cab. 

When  first  applied,  in  February,  1901,  the  boiler  had 
copper  tubes,  but  these  have  been  replaced  by  steel. 
Experience  has  shown  little  trouble  with  mud  in  the  drums, 
but  scale  formed  in  the  tube9  has  required  removal  by 
brushes,  hammers,  and  tube  cleaners  on  flexible  shafts. 
This  boiler  is  said  to  steam  freely  and  raise  steam  rapidly. 
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MODERN    CONDENSING    AND  WATER- 
COOLING  PLANT* 

The  lecturer  jointed  out  that  in  dealing  with  high  vacuum 
it  was  important  to  note  that  when  the  supply  of  water 
for  condensing  had  to  be  obtained  from  a  cooling  tower 
at  a  temperature  of  80  deg.  Fah.  huge  quantities  of  water 
had  to  be  kept  in  circulation,  particularly  in'  surface 
condensers,  in  order  to  obtain  a  vacuum  higher  than  26  in. 
For  instance,  the  temperature  of  the  condenser  corre- 
sponding to  a  vacuum  of  28  in.  was  lOOdeg.  Fah.,  and  a 
difference  of  12  deg.  Fah.  between  temperature  of  con- 
denser and  temperature  of  ejection  water  was  probably 
the  least  difference  that  could  be  obtained  even  with 
relatively  large  area  of  tube  surface  in  the  condenser.  This 
would  give  a  temperature  of  98  deg.  Fah.  for  ejection 
temperature.  The  amount  of  water  in  this  case  which 
would  have  to  be  kept  in  circulation  would  be  in  a  ratio 
of  more  than  100  times  to  the  weight  of  steam  condensed. 
The  power  required  to  move  this  large  volume  of  water 
and  lift  it  on  to  cooling  tower  would  in  most  cases  out- 
weigh any  benefit  obtained  from  increased  vacuum. 

The  lecturer  remarked  that  when  a  given  number  of 
units  of  heat  had  to  be  extracted  in  cooling  tower  the 
capacity  of  the  tower  would  generally  require  to  be 
increased  in  nearly  a  direct  ratio  to  the  amount  of  water 
in  circulation. 

The  theory  of  the  transmission  of  heat  from  water  to 
air  in  cooling  towers  was  expounded,  and  figures  were 
given  showing  the  ratio  between  water  circulated  and 
cooling  surfaces  and  volume  of  air  required  in  tower  under 
various  atmospheric  conditions.  It  was  therefore  pointed 
out  that  the  capital  cost  of  the  cooling  tower  had  to  be 
considerably  increased  if  relatively  large  quantities  of 
water  were  kept  in  circulation. 

The  lecturer  stated  that  the  amount  of  water  required 
to  operate  surface  or  jet  condensing  plants  varied  con- 
siderably, according  to  the  arrangement  of  plant  necessi- 
tated by  the  conditions  of  erection  in  any  particular  case. 
It  might  be  stated  that  on  an  average  it  was  not 
economical  even  for  turbine  to  work  with  more  than  27  in. 
vacuum  in  a  surface  condenser  and  27  .1  in  a  counter- 
currenf  jet  condenser  when  cooling  water  was  supplied  at 
about  80  deg.  Fah.  and  the  space  was  at  all  limited  for 
cooling  towers. 

Attention  was  drawn  to  I  he  fact  that  only  a  small 
percentage  for  the  total  number  of  steam  engines  of  any 
kind  at  work  throughout  the  country  could  obtain  a  supply 
of  condensing  water  from  natural  sources.  It  was  admitted 
that  condensing  with  a  properly  designed  plant  gave 
substantial  economy  in  the  operation  of  all  classes  of 
steam  engines,  but  particularly  steam  turbines.  The 
increasing  use  of  turbines  had,  therefore,  made  the 
question  of  suitable  supply  of  condensing  water  a  matter 
of  great  importance  both  to  the  makers  and  the  users  of 
steam  turbines. 


MANCHESTER    ASSOCIATION  OF 
ENGINEERS. 

President's  Address. 

O.n  the  28th  October  last  Mr.  R.  Matthews  delivered  his 
presidential  address  before  the  members  of  the  Manchester 
Association  of  Engineers.  He  gave  a  general  resumS  of 
the  state  of  trade,  particularly  in  reference  to  engineering 
matters,  this  being  the  jubilee  year  of  the  association. 
He  pointed  out  the  comparatively  little  progress  or  change 
that  had  taken  place  in  certain  lines,  such  as  the  Lancashire 
steam  boiler,  which  is  practically  the  same  as  what  it 
was  in  1855,  with  the  exception  of  increased  dimensions 

'Abstract  of  a  lecture  by  Mr.  W.  H.  Roy,  given  before  the  Bradford 
Engineering  Society  on  October  10th,  1905. 


and  working  pressures.  This  applied  also  to  the  marine 
boiler  and  steam  engines.  He  was  of  opinion  that  the 
turbine  had  a  great  future  before  it  for  marine  purposes. 
Refrigerating  machinery  had  practically  grown  into 
existence  during  this  time,  and  he  thought  the  gas  and 
oil  engines  had  not  made  the  progress  they  ought  to  have 
done  in  England. 

Mr.  Matthews  drew  attention  to  the  fact  that  the  credit 
of  the  dynamo  and  the  motor  lav  with  Mr.  Wylde,  a 
Manchester  man.  who  preceded  Edison,  and  he  also  gave 
due  recognition  to  the  eminent  services  to  engineering  of 
Lord  Armstrong,  Sir  Joseph  Whitworth,  Sir  Andrew  Noble, 
Sir  Hiram  Maxim,  and  others.  He  stated  that  in  spinning 
and  weaving  machinery  we  appear  to  have  arrived  at  the 
limit  of  maximum  speed  and  minimum  cost;  that  in  bicycle 
manufacturing  we  could  not  be  surpassed;  and  in  motor-car 
building  the  existence  of  stupid  laws  was  responsible  for 
our  present  position. 

Ho  then  followed  on  with  some  figures  and  facts 
concerning  foreign  competition,  particularly  with  Germany, 
and  stated  that,  although  a  free  trader,  he  was  one  of 
those  who  thought  it  necessary  to  look  closely  into  the 
question  of  tariff  reform.  Many  instances  were  given  of 
the  advantages  in  which  we  have  been  placed  in  regard 
to  the  manufacture  of  electric  machinery,  and  gave  some 
significant  figures  showing  the  restrictive  position  in  which 
Manchester  manufacturers  have  been  placed  by  the 
exorbitant  charges  for  gas  and  electricity,  both  of  which 
are  municipal  industries. 

Mention  was  made  as  to  how  our  foreign  trade  suffers 
through  the  employment  of  non-commercial  attaches  at 
the  British  embassies  abroad,  who  cannot  condescend  to 
anything  so  low  as  trade.  A  graphic  picture  was  drawn 
as  to  what  a  lovely  city  Manchester  would  be  if  the  most 
economical  means  of  power  production  had  been  employed. 

Mr.  Matthews  has  some  very  keen  opinions  on  the 
bringing  up  of  the  younger  generation,  having  a  total 
dislike  to  half-timers.  He  gave  several  instances  of  the 
bad  effects  produced  by  the  action  of  the  trade  unions, 
and  strongly  condemned  the  proposition  put  forward  at 
the  Trades  Congress  at  Hanley  regarding  the  48  hours 
question.  In  his  closing  remarks  he  gave  a  few  comments 
to  the  press  generally  concerning  their  attitude  in  the 
past  in  leading  their  readers  to  consider  that  everything 
British  was  bad,  and  that  nothing  but  American  was  right. 
This  was  an  entirely  wrong  view  to  hold,  and  he  assured 
his  hearers  that  in  the  engineering  branches  no  better 
machine  tools  are  turned  out  than  those  from  British  shops. 

Mr.  Matthews'  paper  was  well  received,  and  a  hearty 
voto  of  thanks  followed. 


NATURAL   AND    INDUCED  DRAUGHT* 

By  John  W.  Cobb. 

(Concluded  from  page  678.) 

If  chemical  analysis  is  to  be  used  as  a  positive  means  of 
control  in  boiler  firing,  the  necessity  for  caution  in  this  respect 
is  obvious;  samples  should  be  drawn  as  soon  as  possible  after 
the  completion  of  combustion,  before  air  has  had  a  chance  to 
leak  in  and  make  the  sample  tell  a  false  tale  ahout  the  com- 
bustion process;  ii  the  sample  is  drawn  too  near  the  fire,  the 
presence  together  of  carbon-monoxide  and  oxygen  discloses  the 
fact.  Iu  a  Lancashire  boiler  a  good  sample  can  be  drawn  at 
the  back,  where  the  gases  leave  the  furnace  fines.  Of  course,  if 
the  idea  is  to  determine  the  percentage  of  total  heat  escaping  in 
the  flue  gases  (before  or  after  economiser)  the  sample  must 
be  taken  at  the  leaving  point  and  be  coupled  with  a  simultaneous 
temperature  determination  at  the  same  point.  In  the  com- 
parison made  above,  the  results  of  gas  analysis  would  be  less 
favourable  to  the  hand-tired  boiler  if  we  were  to  take  into 
account  the  very  low  carbon-dioxide  at  the  time  of  firing,  when 
the  doors  are  open  wide,  but  this  is  not  caused  by  using  natural 
draught,  but  by  using  hand  firing.  I  think  we  may  say  that 
the  comparison  leads  to  the  conclusion   that  there  was  an 


*  Paper  read  before  the  Yorkshire  Section  of  the  Society  of  Chemical  Industry, 
at  Leeds,  on  April  17th,  1905. 
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advantage  iu  the  forced  draught,  inasmuch  as  a  larger  output 
was  easily  maintained,  combined  with  a  very  satisiaotory  com- 
bustion ratio  of  carbon-dioxide  to  oxygen  in  the  iiue  gas. 

There  is  a  caution  to  be  given  here  respecting  the  use  of  a 
fan  for  the  sole  purpose  of  enlarging  output;  the  boiler  and 
economise!'  have  a  neat-abstracting  power  winch  can  be  increased 
by  apt  use  up  to  a  certain  point,  but  which  is  none  the  less 
limited,  and  a  fan  so  used  as  to  burn  more  coal  on  the  grate  than 
this  limit  allows,  does  so  in  a  wasteful  fashion;  sucn  waste  is 
pointed  out  by  excessive  temperature  in  the  escaping  Hue  gas. 
i.he  local  higli  temperatures  developed  by  rapid  combustion 
with  forced  draught  make  the  construction  of  the  grate  or 
hearth  in  which  the  fuel  is  to  be  burned,  and  from  which 
the  clinker  is  to  be  removed,  also  a  very  important  matter. 
The  temperature  of  the  fire  can  be  kept  down  by  using  a  steam 
injector  to  suck  in  air,  and  discharge  it  at  a  pressure  under  the 
grate,  mixed  with  steam.  There  seems  to  be  no  doubt  that  in 
this  way  low-class  fuels  can  be  burned  so  as  to  raise  steam,  but 
weird  stories  are  in  circulation  as  to  the  proportion  of  the 
steam  required  to  work  the  injector.    I  have  made  no  tests. 

It  may  be  worth  noting  that  since  the  special  usefulness  of  a 
fan  is  to  create  a  high  velocity  against  resistance  on  the  grate, 
it  follows  that  in  a  gas-fired  boner  the  fan  is  not  called  for; 
in  this  case  there  is  no  bed  of  fuel,  and  therefore  the  resistance 
is  low,  and  much  larger  quantities  of  gas  than  of  coal  can  be 
burned  with  the  same  draught.  There  is  here  the  further  reason 
that  whereas  the  stopping  of  a  fan  for  a  few  minutes  in  itself 
checks  combustion  in  the  coal  fire,  it  only  checks  the  air  supply 
to  a  gas  fire,  and  large  volumes  of  unburnt  gas  stream  through 
the  Hues  until  the  attendant  turns  off  the  gas  supply;  this  may 
be  a  serious  danger,  especially  at  night.  (The  gas  is  supposed 
to  be  supplied  under  pressure,  as  from  a  modern  producer  gas 
or  blast-furnace  plant.) 

We  will  now  consider  briefly  other  types  of  furnaces. 
Perhaps  the  simplest  of  all  is  the  ordinary  reverberatory  fur- 
nace, of  which  the  iron-puddling  furnace  and  coal-fired  re-heat- 
ing furnace  are  samples.  Since  the  gases  reach  the  chimney  at 
nearly  the  working  temperature  of  the  furnace,  their  tem- 
perature is  obviously  too  high  for  a  fan;  and  not  entirely 
because  no  quick-running  machine  can  withstand  the  heat 
and  oxidation  satisfactorily  for  any  length  of  time.  Even  if  that 
difficulty  were  overcome,  the  increased  volume  of  the  gas  result- 
ing from  its  high  temperature  would  be  a  hindrance.  If  the  tem- 
perature of  gas  is  819  deg  Cen.,  the  fan  to  draw  them  must  have 
twice  the  capacity;  if  1,365  deg.  Cen.,  three  times  the  ca2iacity, 
which  would  be  necessary  for  the  same  gases  at  273  deg.  Cen. 
A  pressure  fan  delivering  air  under  the  grate  would  be  more 
applicable,  and  a  steam  jet  blower  is  sometimes  used.  The 
furnace  may  be  arranged  so  that  the  products  of  combustion 
are  utilised  in  a  boiler  on  their  way  to  the  chimney.  This  is 
a  very  efficient  arrangement  if  well  designed,  because  the  steam 
boiler  is  such  a  capital  heat  abstractor,  and  the  steam  is  nearly 
always  wanted  at  hand.  The  conditions  in  general  governing 
choice  of  draught  become  in  this  case  those  of  boiler  firing 
previously  discussed. 

The  furnace  or  kiln  ordinarily  used  for  the  firing  of_bricks  and 
pottery  is  really  a  reverberatory  furnace,  in  which  the  volume 
of  the  goods  to  be  heated  is  very  large  in  relation  to  the  grate 
area.  Consequently,  until  the  temperature  inside  the  kiln 
becomes  high,  the  products  of  combustion  are  cooled  by  giving 
up  heat  to  the  goods,  and  the  flue  gases  are  cool;  when  the 
higher  temperatures  are  reached  inside  the  kiln  the  hot  goods 
have  very  little  heat-abstracting  power,  and  so  the  flue  gases 
escape  hot.  Here  we  have  a  peculiar  case  in  which  the  products 
of  combustion  increase  continually  in  temperature  and  volume 
as  the  firing  progresses;  it  is  much  better  suited  for  a  chimney 
than  a  fan.  The  conditions  are  different  in  a  kiln  of  the  con- 
tinuous type,  which  we  will  now  consider,  taking  as  our 
example  the  continuous  brick-burning  kiln  as  introduced  by 
Hofmann. 

In  this  type  of  kiln  coal  is  consumed  in  direct  contact  with 
the  bricks;  it  is  usually  fed  down  though  small  round  holes 
in  the  kiln  top  and,  dropping  among  the  bricks,  burns  there. 
The  air  which  burns  the  coal  is  heated  by  coming  through 
cooling  bricks  behind,  already  baked ;  the  products  of  com- 
bustion pass  forward  and  heat  up  the  unbaked  bricks  in  front 
until  these  products  of  combustion  are  so  far  reduced  in 
temperature  that  they  would  deposit  moisture  if  cooled  any 
further;  they  are  then  taken  out  through  a  clamper  into  the 
main  flue  and  so  to  the  chimney ;  the  kiln  is  divided  into 
chambers,  ustially  about  sixteen,  and  each  chamber  has  a 
damper  of  its  own,  opening  or  shutting  the  way  into  the 
main  flue.  As  will  be  readily  understood  the  temperature  of 
flue  gas  can  be  reduced  in  this  case  to  a  point  such  that  the 
products  of  combustion  will  just  not  deposit  moisture  on  the 
bricks;  the  draught  is  small,  therefore,  and  very  high  chimneys 
are  usually  provided  for  these  kilns.  The  use  of  a  fan  would 
be  good  practice,  and  indeed  the  fan  is  coming  into  use,  more 
particularly  in  new  plants,  where  the  saving  of  the  first  cost:  of 
a  high  chimney  is  desired.  The  effect  of  increasing  the  draught 
by  means  of  a  fan  is  interesting  to  follow. 

In  fig.  4  the  dotted  line  marks  the  assumed  distribution  of 


temperature  along  the  length  of  the  kiln  when  the  chimney  is 
producing  the  draught.  On  putting  a  fan  into  use  and  raising 
the  draught  the  quantity  of  air  drawn  is  increased,  and  in  order 
to  neutralise  the  cooling  effect  of  the  excess  of  air  the  rate  of 
feeding  in  coal  must  be  also  increased.  Two  effects  follow:  in 
the  first  place  the  temperature  curve  is  flattened;  this 
necessitates  more  chambers  in  use,  and  shows  us  that  the 
usable  draught  is  limited  by  the  number  of  chambers  in  the 
kiln.  In  the  second  place  the  peak  of  the  temperature  curve 
travels  more  quickly  along  the  kiln,  the  chambers  are  burned 
more  quickly,  and  the  output  increased.  The  increase  in  output 
can  be  effected  with  economy  by  increasing  the  draught  until 
the  limit  is  reached  which  the  size  of  the  kiln  determines; 
beyond  this,  higher  draught  means  waste  of  fuel;  it  would 
then  be  usually  wrong  to  apply  a  fan  to  increasing  the  output 
of  a  kiln  which  has  already  as  few  chambers  as  will  work  well 
with  natural  draught,  but  by  increasing  the  draught  up  to  the 
maximum  so  determined,  economy  is  effected,  and  this  because, 
apart  from  increased  output  from  the  same  plant  which  increases 
the  commercial  efficiency,  the  radiation  and  conduction  losses 
from  the  kiln  remain  constant,  and  so  can  be  made  to  bear  a 
smaller  ratio  to  the  total  thermal  units  of  combustion. 

So  far  as  regards  regenerative  gas  furnaces,  with  the  ordinary 
construction,  the  gases  leave  with  quite  enough  heat  in  them, 
200  to  400  deg.  Cen.,  to  work  a  chimney  well,  and  the  remarks 
applied  to  the  gas-fired  boiler  are  also  applicable  here,  but  to 
a  less  extent. 

Enough  has  now  been  said,  I  think,  to  indicate  the  sort 
of  question  which  must  be  answered  before  a  rational  choice 
between  natural  and  artificial  draught  for  any  specific  purpose 
can  be  made.  The  exact  form  question  and  answer  take  is 
dependent  on  very  many  factors.  Finally,  let  me  say  that  I 
cannot  feel  that  I  have  treated  this  large  subject  in  any  adequate 
fashion,  but  can  claim  to  have  approached  it  without  prejudice, 
and  not  without  some  experience. 


APPENDIX. 
TABLE  I.— Bunte's  Table. 
For  calculating  the  per  cent  loss  of  heat  from  furnace  gases. 
Coal  =  C,  8P45  ;  H,  .V43  ;  O,  8T8  ;  S,  075  ;  N,  116. 


Cap:i  -ity  for  heat  in  pals, 
of  the  flue  gases  -  C. 

Ini  ial  temperature.  /w\ 
Deg.  Cen.         \  c  / 

o  t- 

3-2 1 

=S  v  v  v* 
.  ggC  O 
-  60   .  -S  ft 

D      —  O 

For  cub.  ra 

Per  cub.  ft. 

For  carbon  -  T. 

For  coal  =  T. 

i 

0  308 

0  00873 

141 

167 

16 

2,660 

0-310 

0  0087 7 

250 

331 

16 

1,330 

■  3 

0  311 

o-oosso 

419 

493 

16 

889 

4 

0-312 

0-00883 

557 

652 

15 

665 

0-313 

o-oosso 

694 

808 

15 

532 

6 

0  314 

0  00889 

830 

961 

15 

443 

0  315 

0-OOS02 

962 

1,112 

15 

3S0 

S 

0  316 

0-00895 

1,096 

1,261 

15 

332 

9 

0-31S 

0-00899 

1,229 

1,407 

14 

295 

10 

0-319 

0-00903 

1.3C0 

1,550 

14 

266 

11 

0-320 

0-00907 

1,490 

1,692 

14 

242 

12 

0-322 

(1-00911 

1,620 

1,830 

14 

222 

13 

0-323 

0-00914 

1,750 

1,968 

13 

205 

14 

0-324 

0  00916 

1,880 

2,102 

13 

190 

15 

0-324 

0-0091S 

2,005 

2,237 

13 

177 

16 

0-325 

0-00920 

2,130 

?,366 

166* 

Th  3  7th  column  is  added  by  Fletcher. 
When  1  cubic  foot  of  carbon  dioxide  is  formed  by  combustion  of  C 
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123  cals.  are  evolved.  The  quantity  of  heat  (=  W)  calculated  from 
the  par  cent  CO.,  is  divided  by  the  capacity  for  heat  (=  C)  of  1  cubic 

foot  of  the  chimney  gases.    The  expresson  —  gives  the  so-called  initial 

\j 

temperature  (T). 

To  use  this  Table  :  If  T  =  the  initial  temperature  and  t  =  the  differ- 
ence between  the  exit  temperature  of  the  flue  gases  and  the  temperature 
of  the  air  supply  then  1  expresses  the  ratio  of  the  heat  lost  through 
the  escaping  gases  to  the  heat  developed. 
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Table  II. 

The  following  table  is  calculated  for  works  use  where  Mond  gas  is  the 
fuel  employed,  and  has  only  the  degree  of  accuracy  for  that  purpose. 
A  mean  thermal  capacity  of  0'34  per  m.'3  of  combustion  products  is 
taken  ;  the  Bunte  numbers  are,  of  course,  too  low.  The  rapid  rise  in 
specific  heat  of  carbon  dioxide  and  water  with  temperature  makes  it 
necessary  to  calculate  separately  for  each  case  if  a  high  order  of  accuracy 
is  demanded.  Tiie  table  is  only  scientifically  correct  for  products  of 
combustion  containing  9  per  cent  CO.,  at  6u0  deg.  Cen.,  and  the  error 
increases  as  the  actual  conditions  differ  more  widely  from  these.  The 
numbers  of  MM.  Mallard  and  Le  Chatelier  are  taken  for  the  specific 
heats.  The  gas  is  supposed  to  be  an  average  sample  of  Mond  gas 
saturated  at  15  deg.  Cen.  with  a  calorific  power  of  1,200  kg.  deg.  Cen. 
units  per  m.3,  the  products  of  combustion  being  supposed  cooled  to 
0  deg.  Cen.  without  condensation. 


Per  cent. 
C02. 

Per  cent. 
O. 

Excess  air. 
Per  cent. 

Initi  il 
Tempera- 
ture. 
Deg.  Cen. 

Difference 
in  deg.  Cen. 
for  0'1  per 
cent.  C02. 

Volume 
of  air  to 
1  volume 
of  gas. 

Volume  of 
products 

calculated 
to  0  deg. 
Cen. 

10 

•• 

121 

12"1 

2-0 

" 

242 

12"1 

2*7 

16-6 

soo 

327 

9*9 

lO'.S 

S'O 

740 

360 

11  "2 

4-0 

540 

472 

11*2 

4  "7 

14"4 

400 

551 

5*5 

6*4 

5-0 

378 

5S3 

10"" 

6-0 

304 

690 

10*7 

7'0 

230 

797 

10'7 

7-4 

114 

200 

840 

3-3 

4-2 

8-0 

180 

898 

9-6 

9-0 

148 

904 

9-6 

10-0 

116 

1,090 

9-6 

10-5 

8-0 

100 

1,138 

2-2 

3-1 

11-0 

91 

1,183 

9-1 

12-0 

73 

1,274 

9-1 

13-0 

54 

1,365 

9-1 

132 

5'1 

50 

1,384 

1-8 

2'5 

14-0 

40 

1,452 

8-6 

10-0 

28 

1,538 

8'5 

15-2 

2-9 

25 

1,555 

1-4 

2  3 

10  -o 

18 

1,615 

7  "5 

17-0 

9 

1,690 

7-5 

17-8 

o-o 

0 

1,765 

11 

2-0 

It  is  interesting  to  note  that  the  table  is  applicable  to  determine  the 
percentage  of  the  total  heat  of  the  gas  escaping  in  the  exhaust  of  a  gas 
engine. 

To  use  the  table  : — 

If  T  is  the  initial  temperature  (nominal)  of  combustion  and  t  is  the 
difference  between  the  exit  temperature  of  the  waste  gases  and  the 

temperature  of  the  air  supply,  then  ^-expresses  the  ratio  of  the  heat 

lost  through  the  escaping  gases  to  the  heat  developed. 

T  was  calculated  in  constructing  the  table  by  dividing  the  kg.  deg. 
Cen.  units  in  1  m3  of  the  products  of  combustion  by  0'34. 

The  per  cent  of  carbon  dioxide  is  the  percentage  as  determined  by 
ordinary  gas  analysis. 

The  excess  air  per  cent  is  the  excess  over  that  required  for  theoretical 
combustion. 

Gas-firing  Table. 

For  Calculating  the  Per  Cent  Loss  of  Heat  in  the  Products  of  Com- 
bustion of  Mond  Gas. 

(CO,,  16  ;  CO,  12  ;  H,  26  ;  CH4,  2  ;  N,  41  per  cent). 


DISCUSSION. 

Prof.  A.  Smithells  said  Mr.  Cobb's  paper  was  a  very  valuable 
contribution  to  an  important  subject,  which  had  been  very 
much  neglected.  Merely  from  the  theoretical  point  of  view,  it 
would  form  a  good  problem  in  elementary  physics.  Text  books 
and  engineering  treatises  gave  the  subject  little  consideration, 
and  a  student  working  at  chemistry  or  engineering  might 
become  highly  educated  without  gaining  much  knowledge  of 


it.  Even  engineering  experts  showed  remarkable  ignorance 
on  these  matters.  For  this  reason  he  hoped  the  paper  would 
have  a  good  circulation  and  attract  attention,  which  was 
fortunately  very  probable  when  it  came  to  be  printed  in  the 
J  Gurnal. 

Mr.  Leach  asked  if  Mr.  Cobb  could  explain  t he  big  difference 
in  the  percentage  of  carbon  dioxide  present  in  gases  leaving 
the  flue  (14  per  cent)  and  gases  leaving  the  economiser  (4  to  5 
per  cent),  as  it  was  almost  impossible  so  very  large  a  difference 
could  be  due  to  air  leakage  in  the  flues. 


F 


"N, 

Lz.-.gth 

Fig.  4. 


Mr.  T.  Fairley  said  he  had  some  experience  in  the  case  of 
destructors,  where  the  only  object  was  to  burn  a  low-class 
fuel  as  completely  as  possible.  The  temperature  at  the  bottom 
of  the  chimney  stack  was  higher  than  the  maximum  Mr.  Cobb 
recommended.  He  had  analysed  the  flue  gases  and  found  a 
certain  amount  of  leakage  between  the  fire  and  the  bottom  of  the 
chimney.  In  complicated  apparatus  this  was  unavoidable.  By 
the  use  of  a  steam  injector  a  hotter  fire  might  be  obtained. 
Possibly  in  such  a  case  the  chimney  might  be  dispensed  with  and 
a  form  of  blast  furnace  substituted,  in  which  the  steam  used  and 
the  higher  temperature  would  both  tend  to  greater  efficiency  in 
a  destructor. 

Mr.  Cobb,  in  reply,  said  he  did  not  consider  that  the  paper 
brought  forward  the  theoretical  side  of  tne  subject  too 
prominently,  as  he  had  always  found  that  a  proper  under- 
standing of  theory  was  the  best  way  to  arrive  at  practical 
results.  He  thought  that  leakage  between  the  boiler  and  far 
end  of  the  economiser  caused  the  difference  in  percentage  of 
carbon  dioxide  in  the  gases  leaving  them.  Considerable  leakage 
took  place  at  the  damper,  and  samples  of  gas  should  therefore 
be  taken  on  the  boiler  side  of  it.  Where  an  economiser  was 
working  for  several  boilers,  one  of  them  might  be  firing  up  when 
a  sample  was  taken.  The  economiser  was  usually  so  constructed 
that  an  enormous  brickwork  surface  was  obtained,  and  tnis 
always  caused  inleakage  of  air.  The  tubes  of  the  economiser 
required  to  be  cleaned  by  the  use  of  scrapers,  with  chains 
attached,  working  inside  holes  in  the  outer  casing,  and  this 
also  involved  leakage.  This  inleakage  of  air  lowered  the 
temperature  as  well  as  the  percentage  of  carbon  dioxide,  and 
might  lead  to  a  misapprehension,  if  the  fall  of  temperature 
alone  in  the  economiser  was  assumed  to  indicate  its  efficiency. 
It  was  a  mistake  to  have  the  temperature  at  the  base  of  the 
chimney  too  high,  as  in  the  case  Mr.  Fairley  mentioned,  with 
the  idea  of  gaining  in  draught.  An  attempt  to  lower  tem- 
perature might  be  made  by  the  interposition  of  boilers  between 
the  chimney  and  economiser.  A  steam  injector  would  usually 
produce  a  higher  temperature  in  the  fire,  because  it  supplied 
more  air,  and  so  led  to  more  rapid  combustion,  but  not  as  high 
as  if  a  fan  were  used,  supplying  the  same  quantity  of  air  as 
the  injector. 


TRADE  NOTES. 


It  is  reported  that  Messrs.  John  Fowler  and 

Company,  Leeds,  have  sent  a  number  of  their  single-cylinder 
traction  engines  to  Abyssinia  for  service  under  King  Menelik. 

The  recently-issued  booklet  by  Messrs.  Alfred 
Herbert  Limited,  Coventry,  on  "Modern  Machine  Tools,'' 
is  a  particularly  concise  and  useful  list  of  automatic  and  other 
machine  tools  made  by  this  firm. 

Messrs.  Robert  Warner  and  Company,  7<J, 
Queen  Victoria  Street,  London,  and  Walton-on-Naze. — Catalogue 
sections  1  and  2  received  of  pumps,  pumping  machinery,  boring 
tools,  also  windmills,  water  wheels,  turbines,  hydraulic  rams, 
and  other  hydraulic  accessories. 

The  Pulsometer  Engineering  Company 
Limited.— We  hear  that  this  firm  have  been  awarded  a 
gold  medal  for  their  exhibits  at  the  Naval  Exhibition,  Earl's 
Court,  which  has  just  closed. 

Change  op  Address.— The  firm  of  Dobbie,  Mclnnes 
Limited  have  secured  new  premises  at  113,  Fenchurch  Street, 
London,  E.C.,  where  Mr.  Dobbie  will  attend  to  the  London 
business.  The  firm  are  well  known  for  their  specialties  in  steam 
engine  indicators,  and  they  also  trade  in  nautical  instruments  of 
'    all  kinds  and  undertake  the  rating  of  chronometers,  etc. 
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STEAM-PIPE  EXPERIENCES. 

A  meeting  oi  the  Institute  of  Marine  Engineers  was  held  on 
Monday  evening  at  the  Institute  premises,  58,  Romford  Road, 
Stratford,  E..  when  a  paper  on  "  Steam-pipe  Experiences  "  wa<> 
read  by  Mr.  D.  S.  Lee,  R.N.R.  (member).  The  chair  was 
occupied  by  Mr.  W.  C.  Roberts  (chairman  of  council). 

Mr;  Lee,  in  the  course  of  his  paper,  said  it  was  a  well-known 
fact  that  all  copper  pipes  get  corroded  by  sea  water,  if  it  were 
allowed  to  come  in  contact  witli  the  surface,  owing  to  chemical 
action  being  vset  up.  First,  the  oxygen  of  the  air  attacked 
all  copper  in  a  slight  degree,  forming  that  blackend  surface 
they  all  knew  as  "tarnishing."  Secondly,  all  copper,  when 
strongly  heated,  got  covered  with  black  scales,  due  to  oxygen 
having  a  great  affinity  for  copper,  thirdly,  sea  water,  being  a 
solution  of  sodium  chloride,  contained  chlorine,  which  had  the 
power  of  decomposing  water  with  the  liberation  of  oxygen, 
and  when  sea  water  fell  on  a  copper  pipe  that  chlorine  was  set 
free  and  salts  were  deposited.  Fourthly,  when  the  pipes  were 
covered  with  lagging,  which  on  occasions  became  unavoidably 
saturated  with  sea  water,  the  action  was  of  a  still  more  active 
nature,  due  to  the  fact  that,  water  being  in  contact  with  a  hot 
pipe,  steam  was  generated  in  the  lagging,  which  would  accelerate 
the  chemical  action  he  had  just  described,  besides  forming  a 
small  amount  of  hydrochloric  acid  from  the  combination  of 
hydrogen  and  chlorine  gas.  His  experience  was  that  it  was  not 
enough  to  have  the  pipes  tested  to  twice  the  working  pressure, 
but  that  the  whole  of  the  lagging  should  be  stripped  off,  thus 
exposing  the  whole  of  the  pipe  to  view,  and  then  carefully 
examining  and  sounding  witli  the  hammer  for  any  irregularity 
oi  thickness,  for  the  difference  in  the  sound  produced  could  not 
fail  to  be  an  indication  to  an  observant  man.  If  still  not 
satisfied,  and  it  was  known  that  corrosion  had  been  going  oil, 
take  the  pipe  down  and  have  it  gauged  witli  a  gauge  that 
would  reach  to  the  suspected  part  of  the  pipe,  and  enable  the 
different  thicknesses  to  be  accurately  ascertained  at  every  part 
of  the  circumference.  To  "  water-hammer  "  could  be  attributed 
many  failures  in  steam  pipes,  caused  by  accumulation  of  water 
in  the  pipes  due  to  condensation.  When  that  got  cold  and  steam 
globules  continued  to  come  in  contact  with  it,  the  lower  tem- 
perature caused  condensation  to  take  place,  thus  forming  a 
vacuum,  which  the  water  immediately  tilled  up,  thereby  pro- 
ducing that  hammering  or  cracking  noise  heard  in  jiipes  after 
the  steam  was  supposed  to  be  entirely  shut  off.  That  furnished 
them  with  a  very  good  reason  for  having  drain  cocks  fitted 
to  all  steam  pipes  and  casings  where  water  is  likely  to  lodge. 
When  a  steam  pipe  was  shut  off  it  was  well  for  it  to  be  drained, 
as  a  slight  stoppage  in  the  drain  cock  was  liable  to  result  in 
"  water  hammer."  One  other  example  might  be  with  advantage 
cited  and  noticed  specially  by  young  engineers — that  was  the 
effect  of  opening  a  steam  valve  suddenly  on  to  an  empty  pipe. 
All  jiipes  should  be  suspended,  not  "  clipped,"  at  the  flanges. 
This  would  prevent  any  abrasion  on  the  body  of  the  pipe,  or 
any  action,  either  electrical  or  chemical,  from  affecting  the 
strength  of  same.  In  a  range  of  piping  fitted  with  expansion 
joints  and  bends  it  was  well  to  have  the  pipe  anchored  in  different 
places,  so  that  the  expansion  might  be  equally  divided,  and  not, 
all  take  place  at  the  weakest  bend,  or  possibly  the  shortest 
stuffing  box.  Iron  pipes  were  coming  into  general  use  now,  and 
although  they  were  liable  to  the  same  chemical  action,  yet  iron, 
being  of  a  higher  tensile  strength,  not  affected  by  heat  to  the 
same  degree  as  copper,  and  of  more  uniform  quality  in  the 
finished  pipe,  it  was  most  probable  that  before  long  copper 
for  steam  pipes  of  large  size  would  be  ancient  history. 

Mr.  W.  Lawrie,  who  opened  the  discussion,  said  it  was  rather 
astonishing  at  this  period  that  sea  water  should  be  allowed 
to  get  on  to  steam  pipes.    He  could  remember  when  vessels  had 

10  in.  combings  on  deck,  and  then  it  was  difficult  to  keep  salt 
water  out  of  the  stokehold.  But  to-day  they  had  such  high 
fiddley  casings  that  with  ordinary  precaution  they  need  scarcely 
have  any  sea  wat«r  getting  near  the  steam  pipes.  He  did  not 
think  it  would  be  necessary  to  strip  off  the  lagging  at  every 
survey.  In  regard  to  testing  pipes,  he  might  perhaps  be  wrong, 
but  he  must  say  he  doubted  the  wisdom  of  hammering  steam 
pipes  when  they  had  2^  times  the  working  pressure  on.  When 
they  were  testing  with  the  water  pressure  they  were  tesliug 
for  workmanship.  If  the  workmanship  stood  a  test  of  2A  times 
the  working  pressure,  he  thought  that  would  be  quite 
sufficient,  without  using  the  hammer.  He  had  always  objected 
to  the  hammer  being  used  when  there  was  high-water  pressure 
on  the  inside  of  any  pipe  or  boiler.  It  seemed  to  him  that  to 
clip  up  a  steam  pipe  and  fasten  it  to  a  beam  along  the  ship's 
side  in  anything  like  a  rigid  manner  was  hardly  looking  very 
far  ahead.    There  was  sine  to  be  trouble  when  that  was  done. 

11  had  recently  been  suggested  that  sonic  steam-pipe  coverings 
wasted  the  pipe  at  the  end  of  the  covering,  but  personally  he 
had  never  had  that  experience.  He  did  not  know  how  it  was 
that  iron  pipes  made  such  slow  progress,  but  those  he  had  had 
to  deal  with  were  excellent  pipes.  He  had  examined  those  pipes 
closely,  and  it  was  almost  a  difficult  thing  to  find  a  pipe  at  all 
different  to  what  it  was  when  originally  made  some  ten  years  ago. 


In  regard  to  the  examination  of  steam  pi|>;>s  internally,  he  had 
followed  the  plan  of  taking  the  pipe  on  deck  where  they  had 
the  best  possinle  light,  and  then  examining  inside,  but  he  had 
iound  that  by  taking  t he  pipe  into  the  engine  room,  and  then 
passing  an  electric  lamp  through  it,  he  could  make  a  better 
examination  of  the  interior  sunace  than  on  deck.  By  such  an 
examination  he  did  not  think  there  would  be  many  cracks  which 
could  not  be  discovered. 

Mr.  J.  G.  Hawthorn  said,  with  regard  to  the  interesting 
question  of  corrosion,  they  were  to  a  certain  extent  conversant 
with  nearly  all  the  effects  of  sea  water  on  the  outside  of  steam 
pipes.  But  was  it  not  a  fact  that  the  internal  corrosion  in 
copper  pipes  was  very  largely  the  effect  of  certain  ingredients 
winch  were  now  put  inside  the  boilers  in  order  to  prevent  the 
formation  of  scale?  They  were  apt  to  put  carbonate  of  soda 
into  the  feed  water  when  they  were  using  any  salt  water  in 
the  boilers.  If  water  impregnated  with  carbonate  of  soda  were 
allowed  to  rest  in  the  pipes,  did  it  not  have  an  effect  upon 
the  copper? 

Mr.  Ueorge  Shearer,  in  referring  to  certain  fractures  spoken  of 
in  Mr.  Lee's  paper,  said  he  was  of  opinion  that  they  were 
caused  by  a  blow  hole  in  the  original  copper  ingot.  That  blow 
iiole  might  have  been  a  speck,  possibly  not  larger  than  the 
point  of  a  pin,  but  the  continual  drawing  of  the  metal  from  the 
ingot  state  up  to  the  finishing  of  the  pipe  might  cause  that  to 
expand  some  feet  in  length.  He  had  noticed  the  same  thing  in 
piston  rods,  where,  in  the  rolling,  a  small  speck  of  that  kind 
would  sometimes  draw  out  for  half  the  length  of  the  rod.  In 
his  mind  there  was  no  doubt  the  same  thing  had  taken  place 
in  the  drawing  of  the  copper  in  that  particular  pipe.  In  his 
opinion  it  was  one  such  fissure  which  gave  way  when  the  pipe 
was  under  hydraulic  pressure.  Touching  upon  the  corrosion  of 
copper  pipes,  he  said  that  so  far  as  his  experience  went  he  had 
never  noticed  what  he  would  consider  to  be  corrosion  on  the 
outside  of  copper  steam  pipes  that  would  do  any  damage,  but 
he  had  noticed  it  on  the  inside  of  such  pipes.  In  many  cases, 
especially  where  they  had  a  sharp  bend  in  a  pipe  and  a  high 
velocity  of  steam  passing  through,  they  would  always  find  that 
the  interior  surface  of  the  outer  side  of  the  elbow  of  the  pipe 
was  always  worn  thin.  He  thought  that  thinness  was  caused  by 
the  passage  of  the  steam  over  the  surface. 

Mr.  W.  McLaren,  Mr.  D.  Huhne,  Mr.  John  McLaren,  Mr.  J. 
Howie,  Mr.  Bertram,  and  Mr.  W.  E.  Farendcn  also  took  part 
in  the  discussion. 

Mr.  D.  S.  Lee  then  replied  to  the  numerous  points  raised.  He 
could  not  say  that  the  whole  of  the  wasting  of  the  pipe  he  had 
specially  referred  to  was  due  to  the  heat  on  one  side  of  the 
pipe  from  the  boiler.  From  the  sample  of  the  pipe  he  had  with 
him  they  would  see  that  the  pipe  was  originally  a  quarter  of  an 
inch  thick,  and  the  wasting  had  taken  place  during  the  ten  years 
it  had  been  in  use.  With  regard  to  the  lagging,  he  thought  the 
Board  of  Trade  required  the  covering  to  be  stripped  off  every 
four  years.  That  was  the  latest  requirement.  The  use  of  the 
hammer  for  sounding  a  steam  pipe  when  twice  the  pressure 
was  on  for  the  water  test  did  not  affect  it  much.  It  the  pipe 
burst,  it  did  not  give  a  violent  shock.  They  would  find  that 
when  a  Board  of  Trade  surveyor  was  examining  a  brazed  pipe 
he  would  not  hit  the  pipe  hard,  but  would  simply  sound  to  see 
that  no  opening  was  going  on.  The  hammer  used  was  a 
small  one,  but  they  could  make  use  of  a  coppersmith's  hammer, 
if  used  lightly. 

At  this  poiut  it  was  decided  to  adjourn  the  further  discussion  of  the 
paper. 


INSTITUTE    OF    MARINE  ENGINEERS. 


The  fifteenth  annual  dinner  of  the  Institute  of  Marine  Engineers 
was  held  on  October  25th  in  the  King's  Hall  at  the  Holborn 
Restaurant.  Alderman  Sir  Marcus  Samuel,  Bart.,  the  president 
of  the  institute,  occupied  the  chair,  and  the  company,  which 
numbered  over  300 — a  record  attendance — included  the  Hon. 
Mr,  Justice  Bighain.  the  Hon.  Mr.  Justice  Walton,  Admiral 
the  Hon.  Sir  E.  Fremantle,  Sir  Fortesctie  Flannery,  Bart.,  M.P., 
Sir  James  L.  Mackay,  G.C.M.G.,  K.C.I.E.,  Sir  William  White, 
K.C.B.,  General  Sir  Alfred  Turner,  K.C.B.,  Sir  John  Dennison 
Pender,  Sir  James  Williamson,  C.B.  (director  of  dockyards), 
Captain  Makoto  Kaburaki  (Japanese  naval  attache),  Sir  William 
Arbuckle,  K.C.M.G.  (Agent-Geueral  of  Natal),  Captain  F. 
Chacon  (Spanish  Royal  Navy),  Mr.  D.  J.  Duulop,  J. P.,  Mr.  H. 
J.  Cornish  (Lloyd's  Register),  Mr.  John  Inglis,  LL.D.  (pa.-t 
president),  Mr.  J.  T.  Milton  (Lloyd's  Register),  Professor 
Cormack  (professor  of  engineering  University  College),  Mr. 
James  Adamson  (lion,  secretary),  etc.,  etc. 

Mr.  Justice  Bigham  proposed  "Our  Imperial  Forces,"  and 
Vdmiral  Sir  E.  Fremantle,  who  replied  for  the  naval  forces, 
said  that  the  whole  of  cur  navy  ought  to,  and  must  in  the  future, 
be  marine  engineers.  The  motive  power  of  the  navy,  and  much 
of  its  lighting  power,  was  entirely  dependent  upon  engineering. 
(Hear,  hear.)  Therefore  every  man  ought  to  have  some  under- 
standing of  the  engines,  and  should  know  how  a  ship  was  driven, 
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in  which  case  he  would  lie  better  able  to  appreciate  damage  done 
to  his  vessel. 

Sir  William  White,  in  submitting  the  toast  of  "  The  Institute 
of  Marine  Engineers,"  «aid  the  human  element  was  the  thing 
that  must  be  cultivated.  Every  man  in  a  profession  must  do  his 
best  if  they  were  to  do  the  best  which  it  was  possible  to  do  for 
the  country  to  which  they  belonged,  and  to  the  great  service 
to  which  they  might  be  attached.  He  would  appeal  to  them 
as  marine  engineers  to  do  their  best — not  merely  themselves,  but 
for  their  staff — to  be  proud  to  be  efficient  and  skilful,  and  to 
work  with  their  heads  as  well  as  with  their  hands.  Speaking  of 
the  work  which  the  institute  carried  on  at  their  premises  at 
Stratford,  he  said  they  all  knew  what  that  work  had  been  on 
the  educational  side.  The  young  men  had  been  interested  on 
the  scientific  side  of  their  work;  they  had  learned  more  than 
they  would  ever  have  known  in  any  other  way,  and  by  the 
interchange  of  ideas  a  great  benefit  had  been  secured.  He  would 
urge  them  to  go  on  with  that  good  work,  and  try  to  make 
the  mark  and  weight  of  the  institute  felt  more  and  more 
throughout  the  whole  of  the  great  British  mercantile  marine, 
of  which  they  were  so  proud.  The  maintenance  of  its  supremacy 
depended  in  no  small  measure  on  the  members  of  that  institute, 
and  he  would  say  in  conclusion  that  they  who  formed  the 
institute,  those  who  founded  it — he  would  say  that  this  country, 
and  the  world,  had  reason  to  be  grateful  to  those  who  had 
bestowed,  time,  efforts,  and  untiring  pains  to  develop  the 
institute. 

The  President,  in  responding  to  the  toast,  referred  to  the 
growth  of  the  institute  since  its  formation  in  1888.  It  was 
intended,  when  funds  permitted,  to  erect  a  hall  for  specimens 
and  unique  samples  and  curios  sent  by  members  from  all  parts 
of  the  world.  He  could  only  hope  that  the  means  would  be 
forthcoming  for  that  museum,  that  their  membership  might 
increase,  and  that  they  might  continue  to  find  in  the  future 
presidents  who  were  both  able  and  willing  to  assist  the  institute. 

Captain  Makoto  Kaburaki,  in  responding  to  the  toast  of  "  Our 
Guests,"  said  he  felt  it  a  great  honour  and  a  great  pleasure  to 
be  with  them  that  evening  to  represent  the  Japanese  Navy. 
It  was  strange  that  in  this  the  centennial  year  of  Trafalgar, 
the  two  nations,  Great  Britain  and  Japan,  should  have  formed 
an  alliance  whereby  the  Far  East  and  the  Far  West  became 
allied.  But  did  they  know  that  the  Japanese  Navy  owed 
very  much  to  the  navy  of  Great  Britain,  and  to  their  marine 
engineers  in  particular?  The  renewed  alliance  might  secure  the 
permanent  peace  of  the  Far  East — rather,  he  would  say,  the 
permanent  peace  of  the  whole  world. 

Sir  Fortescue  Flannery,  M.P.,  gave  the  toast  of  "The  Presi- 
dent." He  ventured  to  claim,  he  said,  that  no  feature  of  their 
constitution  had  contributed  more  to  the  success  of  the  institute 
than  their  long  line  of  distinguished  presidents  who  had  guided 
the  deliberations  of  the  institute  from  year  to  year.  The  new 
president  had  had  a  distinguished  career  as  Lord  Mayor,  and 
in  other  walks  of  life  had  shown  tact,  ability,  and  probity,  and 
was  able  to  rank  as  one  of  the  merchant  princes  of  Great 
Britain.  Let  them  ever  remember  that  the  work  of  the  marine 
engineer  had  to  lie  initiated  by  the  enterprise  of  the  shipowner. 
When  he  recalled  the  commencement  of  his  acquaintance  with 
Sir  Marcus  Samuel  he  remembered  that  he  had  laid  the 
foundation  of  a  great  improvement,  which  would  extend,  he 
believed,  as  the  years  went  on,  and  might  create  a  revolution 
in  the  work  of  the  marine  engineer.  He  referred  to  the  use  of 
liquid  fuel.  But  for  the  initiation,  capability,  and  enterprise 
of  shipowners,  led  by  their  president,  they  would  not  have  had 
the  opportunities  such  as  they  had  had. 

The  President  acknowledged  the  toast,  and  the  proceedings 
then  terminated. 


LAUNCHES  AND  TRIAL  TRIPS. 


Messes.  M.  Taylor  and  Company,  Glasgow,  have  recently 
completed  a  powerful  motor  launch  for  passenger  service  in 
India.  The  dimensions  are  37  ft.  by  7  ft.  by  2  ft.  6  in.  draught. 
The  hull  is  built  entirely  of  teak,  with  a  permanent  sun  deck 
all  fore  and  aft.  The  vessel  is  fitted  with  a  three-cylinder  14 
brake  horse  power  "  Brooke  "  motor,  and  gives  a  speed  of  nine 
miles  per  hour  with  30  passengers  on  board.  Messrs.  Taylor  and 
Company  have  on  hand  several  cruising  motor  boats  for  delivery 
next  summer.  In  view  of  the  increasing  popularity  of  motor- 
driven  craft  it  is  interesting  to  note  that  at  a  recent  -joint 
meeting  of  the  committees  of  the  Motor  Yacht  Club  and  the 
British  Motor  Boat  Club,  it  was  suggested  that  the  M.M.A. 
should  keep  a  register  of  craft  that  pass  through  their  hands 
lor  rating,  and  allot  a  serial  number  to  each  of  them.  In  this 
way  a  boat  would  keep  its  distinctive  number  for  use  as  a  racing 
flag  throughout  the  season. 

A  steel  screw  trawler  of  140  tons  register  was  launched  on 
October  26th  by  Messrs.  Hall,  Russell,  and  Company  Limited. 
Aberdeen,  for  the  Aberdeen  Steam  Trawlina  and  Fishing  Com- 
pany Limited,  of  which  Mr.  John  Brown,  of  Redhall.  is  managing 


director.  Messrs.  Alexander  Hall  and  Company  Limited  also 
launched  a  trawler  on  October  26th  for  Messrs.  Pickering  and 
Haldane's  Steam   Trawling  Company,  Hull. 

OberhaUSen. — On  October  24th  the  new  steel  screw  steamer 
Oberhausen  sailed  from  the  Tyne  after  a  very  successful  trial 
trip.  The  vessel  has  been  built  by  Swan,  Hunter,  and  Wigham 
Richardson  Limited  to  the  order  of  the  Deutsch-Australische 
D.G.,  of  Hamburg,  for  their  Australian  trade.  She  is  386  ft. 
in  length  by  50  ft.  beam,  and  has  been  built  to  attain  the 
highest  class  in  Lloyd's  Register.  The  engines  and  boilers  have 
also  been  constructed  by  Swan,  Hunter,  and  Wigham  Richardson 
Limited.  The  former  are  of  the  quadruple-expansion  type  on 
four  cranks,  on  the  Yarrow,  Schlick,  and  Tweedy  system.  On 
the  trial  trip  everything  gave  entire  satisfaction  to  all  .con- 
cerned, and  the  vessel  attained  a  speed  of  12|  knots  per  hour. 

Twilight. — On  October  20th  the  handsome  steel  screw 
steamer  Twilight  was  sent  on  her  trial  trip  from  the  yard  of 
Messrs.  Win.  Gray  and  Company  Limited,  West  Hartlepool. 
She  has  been  built  for  Messrs.  John  Wood  and  Company,  of 
London  and  West  Hartlepool.  She  takes  Lloyd's  highest  class, 
and  is  of  the  following  dimensions.  Length  over  all,  342  ft.; 
breadth,  47  ft.  6  in. ;  and  depth,  24  ft.  9  in.  She  has  long 
bridge,  poop,  and  top-gallant  forecastle.  The  saloon,  state- 
rooms, captain's  officers',  engineers',  rooms,  etc.,  are  fitted  up 
in  houses  on  the  bridge  deck,  and  the  crew's  berths  in  the 
forecastle.  The  hull  is  built  with  deep  frames,  cellular  double 
bottom,  and  aft  peak  ballast  tank,  and  she  is  fitted  with  all 
the  requirements  of  a  first-class  cargo  boat.  Triple-expansion 
engines  have  been  supplied  from  the  Central  Marine  Engine 
Works  of  the  builders,  having  cylinders  24  in.,  38  in.,  and  64  in. 
diameter,  with  a  piston  stroke  of  .42  in.,  and  these  are  supplied 
with  steam  by  two  large  steel  boilers  adapted  to  work  at  a 
pressure  of  180  1b.  per  square  inch.  On  the  trial  everything 
was  found  in  perfect  order  and  to  work  to  the  entire  satis- 
faction of  those  on  board,  a  speed  of  12  knots  being  averaged. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  " Practical  Engineer,"  359,  Strand,  London,  W.0.  They 
should  be  written  on  one  side  of  the  paper  only;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


THE    TAXATION    OF  MACHINERY  .    THOS.  RIGBY 
AND  SON'S  APPEAL. 

To  the  Editor  nf  "  The  Practical  Engineer." 

giR) — Will  you  favour  me  with  space  to  call  attention  to  the 
new  departure  of  the  Corporation  of  Liverpool  upon  this  question, 
and  of  its  great  importance  to  the  manufacturing  interests  of 
Lancashire,  and,  indeed,  all  machinery  users. 

Before  the  attack  upon  Messrs.  Rigby's  flour  mill  no  attempt 
had  been  made  by  any  of  the  rating  authorities  in  Lancashire 
or  the  West  Riding  to  rate  the  tenants'  machinery  in  the 
nature  of  chattels,  but  the  arguments  of  the  counsel  for  the 
corporation  and  the  evidence  of  their  witnesses  m  this  case  left 
no  room  for  doubt  as  to  their  intentions,  because  they  claimed 
to  add  to  the  rent  for  the  mill,  fixed  as  recently  as  last  year,  a 
further  rent  calculated  on  the  basis  of  5  per  cent  upon  the  total 
outlay  of  the  tenants  in  fitting  up  their  mill  with  the  machines 
by  which  they  carry  on  their  business,  and  which  are  in  effect 
the  furniture  of  the  mill  in  the  same  sense  that  the  counters, 
show  cases,  tables,  chairs,  mangles,  and  sewing  machines  are  the 
furniture  of  shops  or  dwelling  houses. 

The  learned  recorder  has  reserved  his  decision  upon  the 
arguments  until  the  next  sessions.  It  would  therefore  be 
improper,  and  wanting  in  respect  to  that  gentleman,  to  discuss 
a  matter  which  is  still  suli  juaice;  but  my  committee  naturally 
think  that  the  fact  that  an  attempt  of  this  sort  should  be  made 
in  Lancashire  renders  it  necessary  to  call  attention  to  the  serious 
nature  of  the  question  at  issue,  aud  to  ask. for  the  support  of 
those  who  are  of  opinion  that  the  policy  of  taxing  the  tools  ot 
our  industries  is  both  unwise  and  prejudicial  to  the  prosperity  of 
the  country  at  large. 

To  illustrate  the' effect  of  the  policy  of  taxing  machinery,  let 
me  point  out  that  great  as  may  be  the  discontent  with  an 
income  tax  of  Is.  in  the  £  on  trade  profits,  that  such  a  tax  is 
insignificant  as  compared  with  the  result  of  rating  of  machinery 
as  sought  to  be  carried  out  by  the  Liverpool  Corporation.  The 
corporation  assumes  a  profit  of  5  per  cent  for  the  money 
invested  by  the  tenant  in  his  machinery.    The  income  tax  upon 
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thai  basis  would  be  5s.  per  aimiim  upon  .£100  invested  in 
machinery,  with  the  important  qualification  that  it  would  only 
be  payable  if  such  a  profit  were  realised. 

The  rates  in  Liverpool  are  about  7s.  6d.  in  the  £.  Therefore 
upon  a  rateable  value  of  £o  the  tax  by  way  of  local  rates  would 
amount  to  £1  17s.  6d.  on  every  sum  of  £100  invested  in 
machinery  to  be  erected  in  that  city;  but,  unlike  income  tax,  this 
tax  would  be  payable  whether  the  user  were  making  a  profit  or 
not. 

I  think  I  have  stated  the  facts  fairly,  and  that  your  readers 
will  see  this  association  is  entitled  to  their  active  support  in 
resisting  a  policy  that  cannot  fail  to  be  prejudicial  to  the 
manufacturing  supremacy  of  this  country. — Yours,  etc., 

J.  B.  Caldwell,  Secretary. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  S59,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


1930.  Annealing  Processes.— The  undersigned  wishes  to  know  the 
very  best  up-to-date  work  on  annealing  processes,  coal  and  gas  fired, 
especially  those  applicable  to  small  malleable  hematite  castings. — 
A.  E.  A. 

Answer. — Probably  "A.  E.  A.  "  will  have  to  consult  a  number  of 
books,  and  also  the  indices  of  the  mechanical  papers,  to  secure  what 
he  wants,  as  the  subject  of  annealing  malleable  iron  castings  is  one 
more  of  individual  practice  than  of  written  instructions.  Of  course, 
"A.  E.  A."  knows  that  such  castings  are  made  with  clean  iron 
nearly  free  from  graphitic  carbon,  and  that  they  are  packed  in  pots 
or  boxes  with  iron  ore,  and  sometimes  sawdust  or  other  material, 
being  afterwards  subjected  to  sustained  heat  for  a  long  period, 
during  which  both  chemical  and  mechanical  changes  take  place  in 
the  iron.  Possibly  "  A.  E.  A."  will  derive  information  from 
"  Casting  and  Founding,"  by  John  Sharp,  and  published  by  E.  and 
E.  N.  Spon  Limited,  at  21s.  net,  but  this  scarcely  is  a  work  on 
annealing. —  W.  J.  M. 

1934.  Gun  Barrels.  —  Can  any  reader  give  me  a  recipe  for  browning 
gun  barrels  ?  I  have  one,  but  it  turns  them  black  instead  of 
brown.  Is  there  any  book  on  gun  making  or  repairing  ?  I  should 
be  glad  of  any  practical  information. — Imtrover. 

Answer. — The  operation  of  "browning"  gun  barrels  consists  in 
producing  a  very  thin  uniform  film  of  rust  or  oxide  upon  the 
surface  of  the  iron,  and  giving  a  gloss  to  it  by  rubbing  wax  over  it 
or  by  coating  it  with  some  varnish,  such  as  shellac  varnish.  Before 
browning  the  gun  barrel  it  should  be  filed  and  polished  very  bright 
with  emery  cloth  or  paper.  It  must  then  be  rubbed  with  wet 
lime  to  remove  any  grease,  and  be  finished  off  by  rubbing  with  dry 
powdered  lime.  The  vent  holes  are  to  be  stopped  with  wax  or 
with  wooden  plugs,  and  both  the  breech  and  the  muzzle  are  to  be 
plugged  with  wooden  rods,  which'will  serve  as  handles  to  manipu- 
late the  barrels  during  the  succeeding  operations,  as  they  must  not 
be  touched  in  any  way  with  the  hands.  The  following  solution 
must  be  prepared  :  Spirits  of  nitre,  1  lb.  ;  alcohol,  lib.  ;  corrosive 
sublimate,  1  oz.  Mix  in  a  bottle  and  keep  well  corked.  The 
solut:on  must  be  applied  with  a  sponge  until  the  whole  surface  is 
equally  moistened,  but  not  too  freely.  After  standing  in  a  warm 
place  for  20  to  24  hours,  until  perfectly  dry,  the  barrels  should  be 
rubbed  with  a  stiff  brush  or  a  wire  card.  Experience  will  tell 
when  the  barrels  are  dry  enough  to  work,  as  the  rust  will  fly  off 
quickly  when  the  wire  card  is  applied,  but  if  not  dry  enough  the 
rust  will  adhere,  and  the  surface  will  look  streaky.  The  process  of 
wetting  with  solution  and  brushing  or  carding  must  lie  repeated 
until  the  barrel  has  acquired  the  desired  colour.  It  must  then  be 
washed  with  hot  water  in  which  a  little  potash  has  been  mixed. 
Afterwards  wash  with  clean  water  and  dry  very  thoroughly.  The 
barrel  may  then  be  finished  with  wax,  linseed  oil,  or  shellac 
varnish.  The  above  is  partly  from  "  The  (Junsmiths'  Manual," 
by  J.  P.  Stelle  and  Wi'liam  B.  Harrison,  published  by  Jesse  Haney 
and  Co.,  New  York.  This  work  will  be  found  useful  to  those 
engaged  in  the  traie. — Myrll. 

1919.  "Knocking"  in  a  Gas  Engine.— Would  any  reader  kindly 
explain  the  cause  of  knocking  at  the  back  end  of  cylinder  of  gas 
engine,  which  is  of  25  H.P.  National  type  ?  I  have  made  the  brasses 
on  crank  end  of  connecting  rod  all  right,  and  the  crosshead  like- 
wise, but  still  the  knocking  continues.  I  have  been  wondering 
whether  it  is  through  the  cam  for  the  exhaust  being  a  little  worn 
or  not. — G.  H. 


1921  Boring  Flywheel  Boss.— Will  any  of  your  readers  kindlv 
inform  me  the  best  way  to  bore  out  the  boss  of  a  flywheel  from 
4  in.  to  6  in.  without  taking  it  to  a  foundry  ?  We  want  to  put 
it  on  a  bigger  shaft. — Old  Reader. 

1926.  Makers  of  Stapling  Presses  Wanted.  — Will  any  reader  be 
good  enough  to  give  name  of  a  firm  or  firms— home  or  foreign — 
who  make  automatic  stapling  presses  for  stapling,  say,  leather 
from  a  reel  or  rod  of  ^  in.  wire  ?— G.  S. 

1928.  Drawing  of  Donkey  Pump.— Could  any  reader  inform  me 
where  I  cau  obtain  a  detail  drawing  of  a  small  wall  donkey 
pump,  with  banjo  connecting  rod  ?— Constant  Reader. 

1929.  Steel  J oistS.  —Would  any  reader  give  a  formula  for  calculating 
the  safe  load  on  rolled  steel  joists  section,  both  single  and  one  on 
the  other  riveted  together,  the  distance  of  rivets  and  section  ;  the 
the  joists  to  be  used  as  beams  lying  level,  and  not  used  as 
stanchions  ? — A.  L. 

1933.  Balancing  Engines.— Will  Borne  reader  kindly  let  me  know 
(1)  the  best  work  to  get  on  balancing  engines  by  the  Yarrow, 
Schlick,  and  Tweedy  system  ?  (2)  How  to  set  out  curves  of  equal 
loads  in  each  cylinder  of  a  triple  and  also  quadruple  engine  ?  (3) 
What  method  is  used  for  the  designing  of  the  propellers  of  the 
large  liners,  and  does  it  apply  to  smaller  ones  ?— Balance. 


MISCELLANEA. 


It  is  said  that  the  two  great  factors  that  have  contributed  to 
the  successful  development  of  motor  cars  in  France  are  the 
excellence  of  the  roads    and  the  kindly  and  tolerant  feeling 

of  the  inhabitants, 

A  lighthouse,  200  ft.  high,  with  a  lantern  of  3,000,000 
caudle  power,  is  to  be  erected  in  the  grounds  of  the  exhibition 
at  Milan,  to  be  held  next  year  to  celebrate  the  official  opening 
of  the  Simplon  Tunnel. 

Important  Order  for  the  Indian  Government. — Messrs. 
Wm,  Simons  and  Co.  Ltd.,  Renfrew,  have  received  an  order  to 
construct  a  powerful  suction-pump  dredger  of  large  dimensions 
for  the  Presidency  of  Bengal. 

Those  readers  desirous  of  becoming  acquainted  with  case 
hardening  should  secure  a  copy  of  a  pamphlet  issued  by  Messrs 
W.  H.  Palfreyman  and  Company,  Liverpool,  entitled  "Case 
Hardening :  What  to  Use  and  How  to  Use  It."  They  will  find 
many  hints  worth  knowing. 

Warships  eor  Turkey. — It  is  reported  that  the  Turkish 
Minister  of  Marine  has  been  authorised  to  enter  into  negotiations 
with  Sir  W.  Armstrong,  Whitworth,  and  Comapny  for  the 
construction  of  six  warships.  A  contract  has  just  been  given 
to  Schneider  and  Company,  Creusot,  for  four  torpedo-boat 
destroyers  for  the  same  country. 

The  Coming  Motor  Show  at  Olympia. — As  compared  with 
last  year's  248  exhibitors  there  will  be  over  300  at  that  to  be 
opened  on  November  17th.  It  is  reported  that  the  continental 
firms  showing  will  total  over  50,  and  these  will  exhibit  their 
1906  models  previous  to  sending  them  to  Paris.  There  will  be 
a  large  increase  in  the  number  of  motor  boats  on  view. 

Messrs.  A.  Rodger  and  Company,  St.  Helens  Engine 
Works,  Govan,  Glasgow,  are  now  making  the  Rodger-Rowden 
gas  engine.  This  motor  has  been  specially  designed  for  working 
with  producer  gas,  and  has  many  features  of  novelty  in  its 
construction,  one  of  these  being  that  the  cylinders  are  arranged 
in  pairs,  '  tandem,"  by  which  means  the  connecting  rods  are 
kept  under  constant  thrust.  The  engine  is  of  the  inverted- 
upright  type. 

Nickel  Wire. — Professor  C.  G.  Knott  records,  in  the  Trans- 
actions of  the  Royal  Society  of  Edinburgh,  his  experiments  on 
the  magnetisation  and  resistance  of  nickel  wire  at  high  tem- 
peratures. They  deal  with  the  effect  of  longitudinal  magneti- 
sation on  the  electrical  resistance  of  nickel  wire  up  to  400  deg. 
Cen. — the  temperature  about  which  nickel  loses  its  pronounced 
magnetic  properties.  The  results  are  summarised  (1)  in  a 
diagram  of  isothermals,  showing  the  relation  between  magnetis- 
ing force  and  resistance  change  at  various  temperatures;  and 
(2)  in  a  diagram  of  isodynamics,  showing  the  relation  between 
resistance  change  and  temperature  in  the  various  fields.  In 
the  higher  fields  the  resistance  change  diminishes  as  the  tem- 
peratuie  rises,  and  is  practically  non-existent  above  350  deg. 
Cen.  Hence  it  appears  that  the  change  in  question  is  a  function, 
not  of  the  magnetising  force,  but  of  the  magnetisation  or 
induction  in  the  nickel.  The  isodynamic  curves  further  indicate 
a  peculiarity  at  or  near  180  deg.  Cen.  This  is  probably  con- 
nected with  the  abnormal  thermo-electric  behaviour  of  nickel 
at  180  deg.  to  200  deg.  Cen.,  and  with  the  abnormal  temperature 
coefficient  of  the  resistance  of  nickel  at  the  same  temperature. 
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SURFACE-CONDENSING  PLANTS. 

To  meet  the  ever-increasing-  competition  of  the  gas  engine 
the  makers  of  steam  engines  must  perforce  give  increasing 
attention  to  every  possible  source  of  economy  in  steam 
consumption,  with  a  view  to  the  lessening',  aS  for  as  may 
be,  of  the  great  disadvantage  at  which  they  are  placed 
by  the  inevitable  primary  loss  due  to  the  unproductive  but 
essential  work  that  has  to  be  performed  in  the  boiler  in 
the  conversion  of  water  into  steam.  In  the  gas  engine  or 
internal-combustion  engine  none  of  the  heat  of  the  fuel 
is  required  to  change  the  state  of  the  working  medium, 
as  that  medium— atmospheric  air— is  always  at  hand  in  a 
condition  for  use,  and  has  not,  as  in  the  case  of  the  working 
medium— steam— employed  in  the  steam  engine,  to  be 
generated  as  required  from  a  lower  or  liquid  state.  The 
steam-engine  maker  lias  therefore  to  exercise  the  utmost 
economy  in  the  use  of  his  working  medium,  and  one  of 
his  greatest  aids  in  such  endeavour  is  the  condenser.  And 
with  the  steam  turbine,  to  an  even  greater  extent  than  the 
reciprocating  steam  engine,  the  condenser  is  a  necessity; 
for  without  a  condensing  plant  capable  of  producing  a  high 
vacuum  the  turbine  could  not  show  those  excellent  results 
which  have  brought  it  to  its  present  position. 

In  the  last  session  of  the  Institution  jjf  Civil  Engineers, 
a  most  valuable  paper  was  contributed  by  Mr.  R.  W. 
Allen,  of  Bedford,  on  "  Surface-condensing  .Plants  and  the 
Value  of  the  Vacuum  Produced."  The  paper  was  reported 
in  tfie  spring  of  the  present  year  in  the  technical  press, 
but  in  the  recently-issued  volume  of  the  Institution  Proceed- 
ings it  may  be  perused,  together  with  the  full  report  of 
the  highly  interesting  and  instructive  discussion  that 
followed  its  reading.  All  interested  in  the  subject  should 
very  closely  consider  both  the  paper  and  the  discussion  ; 
upon  but  a  few  of  the  many  points  raised  can  we  now 
briefly  dwell. 

The  type  of  air  pump  particularly  favoured  by  the 
author  and  his  firm — Messrs.  W.  H.  Allen  and  Sons,  of 
Bedford — is  the  well-known  Edwards  pump.  This  pump 
is  always  of  the  vertical  type,  and  is  arranged  so  that  there 
is  a  fall  in  the  pipe  leading  to  it  from  the  condenser.  Such 
pipe  has  a  large  area  to  reduce  frictional  losses  and  give 
the  air  free  entrance  apart  from  the  water,  the  air  forming 
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a  stratum  above  the  latter.  Hie  water  flows  into  a  sump 
formed  at  the  bottom  of  the  pump  barrel.,  but  on  each 
down  stroke  of  the  plunger  the  conical  lower  end  of  the 
latter  drives  the  water  into  the  barrel  above  the  top  of 
the  plunger  without  obstructing  the  entrance  of  the  air 
or  vapour  forming  the  stratum  previously  referred  to.  The 
now  well-known  and  general  practice  of  employing  separate 
pumps  for  the  water  and  the  air  or  vapour  did  not  com- 
mend itself  to  Mr.  Allen  because  of  the  additional  complica- 
tion. In  this,  however,  the  Hon.  C.  A.  Parsons  differed 
from  him.  In  the  discussion  Mr.  Parsons  stated  that 
"  he  could  not  agree  that  separate  air  and  water  pumps 
were  not  desirable.  The  arrangement  was  an  old  idea, 
suggested  years  ago,  and  he  believed  it  had  been  tried  on 
board  ship.  In  1893  his  firm  adopted  the  same  principle 
in  jet  condensers  for  the  Cambridge  and  Scarborough 
electric  supply  companies.  There  was  a  compound  air 
pump  above — now  called  a  'dry'  air  pump  by  some 
engineers,  although  it  was  really  a  wet  pump,  as  clear 
cold  water  had  to  be  admitted  in  small  quantities  to 
keep  it  cool — and  the  water  pump  below  worked  in  solid 
water.  The  results  had  proved  to  be  excellent."  Mr. 
Parsons  also  referred  to  the  use  of  "internal  weirs"  in 
condensers  for  the  purpose  of  causing  the  water  of  condensa- 
tion to  collect  and  surround  the  lower  tubes  of  the 
condenser,  and  so  become  cooled  before  flowing  to  the  air 
pump.  By  such  means  the  re-evaporation  of  water  in 
the  air  pump,  where  the  vacuum  is  always  higher  than 
in  the  condenser,  is  obviated.  Messrs.  Allen  describe  such 
a  device,  as  employed  by  them,  as  a  "  vacuum  intensifier," 
but  Mr.  Parsons  suggests  that  this  term  was  introduced  by 
his  own  firm  in  connection  with  an  entirely  different 
method  of  increasing  the  vacuum,  consisting  in  the  use 
of  a  small  steam  jet  placed  between  the  condenser  and  the 
air  pump,  with  a  cooler  added.  The  action  of  the  jet  is 
described  as  being  "  very  much  like  that  of  a  jet  in  the 
chimney  of  a  locomotive  or  an  exhaust  ejector ;  it  drew 
from  the  condenser  air  and  vapour,  and  compressed  and 
delivered  it  to  the  air  pump,  increasing  the  density  of  the 
air  and  vapour  two-fold  or  tliree-fold.  The  result  was  a 
vacuum  in  the  condenser  equivalent  to  that  yielded  by 
an  air  pump  of  three  or  four  times  the  volumetric  capacity." 

The  author  of  the  paper  also  met  with  disagreement  on 
the  practice  of  tinning  the  condenser  tubes.  As  one 
speaker  expressed  it  :  "  Tinning  the  tubes  did  not  prevent 
corrosion  ;  it  had  been  tried  and  found  wanting."  Another 
gave  it  as  his  experience  that  where  there  was  a  great 
deal  of  sulphur  in  the  water  red-metal  tubes  (70  per  cent 
copper  and  30  per  cent  zinc)  were  the  best.  It  was  found 
that  the  tin  did  not  cover  the  tubes  completely,  and  tube 
and  tin  formed  an  electric  couple,  resulting  in  rapid 
C(  rrosion  and  pitting  of  the  tubes.  All  the  ferry  steamers 
on  the  Tyne  now  use  red-metal  tubes. 

The  tables  recording  tests  conducted  by  the  author  give 
condenser  vacuum  readings  up  to  29}  in.  of  mercury,  with 
the  barometer  at  30.  This  result  was  obtained  with  a 
condensing  plant  forming  part  of  a  Curtis  turbine  equip 
ment  at  Harrogate  Electricity  Works.  The  temperature 
of  air-pump  discharge  was  55  deg.  Fall.  ;  but,  while  this 
may  be  desirable  for  a  turbine,  it  is,  of  course,  easily 
possible  to  pay  too  big  a  price  for  a  high  vacuum.  On 
this  point  Mr.  Allen  expresses  the  opinion  that  at  Iho 


present  time  a  vacuum  of  25  in.  to  26  in.  of  mercury,  with 
the  barometer  at  30  in.,  is  veiy  near  the  true  economical 
limit  for  a  series  of  small  compound  engines,  exhausting 
into  a  common  steam  exhaust,  which  is  itself  connected 
with  an  independent  surface-condensing  plant.  In  this  he 
was  supported  by  a  speaker  in  the  discussion,  who  stated 
that  "  in  the  Lancashire  textile  mills,  where  working  costs 
had  perhaps  been  more  closely  watched  for  a  number  of 
years  than  in  any  other  industry,  there  was  a  general 
opinion  that  with  reciprocating  engines  a  vacuum  of  about 
26  in.  gave  the  best  results." 


The  London  County  Council  are  about  to  invite  tenders 
in  connection  with  the  re-construction  for  electric  traction 
of  the  first  22|  miles  of  the  northern  system,  which  has 
just  been  acquired  by  agreement  from  the  North  Metro- 
politan Company,  although  their  lease  does  not  expire  until 
1910.  The  work  will  begin  in  April  next,  and,  it  is  hoped, 
will  be  finished  in  December.  It  includes  the  first  length 
of  track  from  each  of  the  five  Northern  and  City  termini. 
The  track  for  the  conduit  system  is  estimated  to  cost 
£415,600,  and  the  cars,  electric  cables,  sub-stations,  and 
switchboards  £250,000.  Four  bridges  over  railways 
require  to  be  re-constructed  or  widened,  and  will  cost 
£26,000,  and  two  new  car  sheds,  as  well  as  three  sub- 
stations, will  require  to  be  built  at  a  cost  of  £112,000, 
so  that  the  total  estimated  cost  of  the  new  work  is 
£803,600.  A  contract  has  just  been  let  for  4,210  tons  of 
acid  steel  track  rails  at  £7  7s.  6d.  per  ton  to  Bolckow, 
Vaughan,  and  Company  Limited,  Middlesbrough,  the  total 
being  £31,131  15s.  Of  the  northern  lines  two  other 
sections  of  46  miles  and  36  miles  of  track  will  also  be 
undertaken  shortly,  while  on  the  south  side  one  contract 
just  let  to  J.  G.  White  and  Company  Limited  involves  an 
addition  to  capital  of  £199,245. 


The  Cowper-Coles  System  of  Rapid  Electro-deposition 
of  Copper. — In  The  Practical  Enyineer  of  August  28th, 
September  1st,  8th,  and  15th,    we  gave  a  fully-illustrated 
account  of  the  centrifugal  process  of  electro-deposition 
employed  by  Mr.  Cowqjer-Coles.    On  November  1st,  at  his 
invitation,   we   had   the  pleasure   of  witnessing   in.  his 
laboratories,  at  Victoria  Street,  Westminster,  the  working 
of  a  small  model,  in  which  a  substantial  sheet  of  perfect 
quality  copper  was  deposited  in  five  minutes.    As  men- 
tioned in  the  paper  above  referred  to,  there  is  a  critical 
speed  at  which  the  deposit  gives  the  best  result,  this 
being   1,200  ft.   per   minute  (peripheral   speed),  with  a 
current  density  of  200  amperes  per  square  foot.    It  will 
be  noted  that  the  current  density  employed  averages  from 
five  to  twenty  times  that  generally  adopted,  a  factor  which 
secures  a  much  higher  plant  capacity,  and  therefore  reduce 
the  cost  of  production   very  considerably.    Some  goo 
examples   of  deposited   sheets,  plates,   tubes,  etc.,  wer 
also  on  view,  as  also  Mr.  Coles's  unique  method  of  pro 
ducing  copper  wire. 

Leeds  Unmversity  Fnqixeerixg  Society. — At  a  fully 
attended  meeting  of  this  society,  Mr.  R.  J.  Isaacson  pr 
sented  in  detail  the  building  of  a  petrol  motor, 
alluded  to  the  fact  that  Leeds  engine  makers  seem 
have  left  petrol  motors  severely  alone.  He  pointed  ou 
the  light  weight  compar  ed  with  the  horse  power  develope 
(8"5  horse  power  motor  only  weighing  2201b.),  and  t 
low  initial  cost,  as  only  the  motor  and  two  tanks  a 
necessary.  He  described  minutely  the  construction 
each  of  the  various  parts,  drawing  attention  to  the  por 
to  be  observed  in  order  to  obtain  perfect  fitting 
economical  working,  entering  fully  into  the  works 
methods  adopted.  He  reviewed  the  cycle  of  operati 
in  running,  and  the  plan  for  balancing  the  engine. 
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claimed  the  governing  employed  gives  an  unsurpassed 
means  of  taking  up  or  dropping  load.  The  lecture  was 
highly  appreciated,  and  at  the  close  of  the  discussion  a 
vote  of  thanks  was  accorded  to  Mr.  Isaacson. 


Although  considerable  attention  has  been  paid  of  late 
years  to  the  improvement  of  brake  gears,  very  little  seems 
to  have  been  done  in  providing  a  proper  medium  for"  the 
factional  transmission  of  the  pressure  on  the  brake  drum 
It  is  evident,  however,  that  no  matter  how  efficient  the 
brake-applying  mechanism  may  be,  the  retarding  effect  of 
pressure  on  a  moving  body  must  always  be  relative  to  the 
degree  of  friction  arising  from  contact  of  the  engaging 
surfaces.    Most  brake  gears  have  metal  shoes  and  blocks 
as  a  retarding  agent,  but  metal  has  many  disadvantages 
for  such  a  purpose,  being  dangerous  when  greasy,  severe 
when   hot,  and  its  fractional  properties  depend  almost 
entirely  upon  pressure  for  grip,  thus  throwing  a  great 
strain  upon  the  brake  gear  when  fitted  to  vehicles  such 
as  motor  cars  when  the  gear  is  of  comparatively  Light 
construction.       In  the  opinion  of  Messrs.  the  Herbert 
Frood  Company,  of  Chapel-en-le-Frith,   Derbyshire  who 
manufacture  materials  exclusively  for  brakes,  there  can 
be  no  approach  to  finality  until  designers  recognise  "  that 
the  point  of  contact  should  be  the  source  of  power  "  the 
gear  being  the  means  of  directing  and  applying  it'  At 
the  Board  of  Trade  inquiry  regarding  the  accident  at  a 
Glasgow  radway  station  last  autumn,   it  was  officially 
stated  that  the  train  over-ran  the  stops  owing  to  the 
failure  of  the  brake  blocks  (which  were  of  iron),  and  the 
report  also  embodied  the  statement  that  no  change  had 
been  made  in  brake  shoes  for  forty  years 


NOTICES    OF    MEETINGS,  Ac 

MANCHESTER     ASSOCIATION    OF  ENGINEERS 
Grand  Hote  ,  Aytoun  Street  November  11th,  visit  to  fiverpool 
to  inspect  the  turbine  steamer  Carmania  ;  paper  on  "  J„hK 
ishoury  "    °Ster  A'SS0Ciati0n  °f  Hngineers/'V  Mr.  Thomas 

%boSJ^bI^  B7ford 

meeting.  -  UBI   rain,  at  8  p.m.,  ordinary 

fo?aE4HF°n?  ENGINEERING  SOCIETY.-City  of  Brad 
>rd  Technical  College,  Great  Horton  Road     November  1  Vr 

K30n,,mSteam  JMn8"  *  Mr.  A.  L.  iSStt^ 

t^L^IZ^™^  ft™  AL  ENGINEERS 

Wth,  at  8  p E„]TION)-    207>  Ba«»  Street,  Glasgow.  November 

SSW^M?™,0'  UI™  AND 
Dawdon  Colliery        <»1»EHB8.— November    15th,    visit  to 

'StoS0^1?™1"1  ENGINEERS  (M„. 
7-30  p.m.          7  cnatrman,  Mr.  S.  L.  Pearee,  M.I.E.E.,  at 

^tff^S^g^f^fCRJMCAL  ENGINEERS. — 
'~tl'.  reading  and'  dSl  >  ^  l^SX**-  November 
a  Series  /CkK."1  r€P°rrt  ?f     ™*  Properties  of 
H-  G.  H    rZlt  ™ Manganese-Carbon    Alloys, "  by  Dr 
UngJir,  at  Mr'        A-  HadfieId>  anl  Mr.  Wy 

^^llO^^SS0?  SF  ENGINEERS. — November 
y,  ^B^^IS^rS^^  and 


LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE 
BOOK. 

XIH._Vai.ve  Gear. 

eAnLCsT  ttlZl  TPil°U  th6iValr  g6ar  °f  mode™  naval 
engin  s  is  that   known  as  the  Stephenson  link  motion 

About  twenty-five  years  back  Messrs  R.  and  W.  Haiti  orn 

m  roduced  a  form  of  the  Hackworth  valve  gear,  wfficf  t h e " 

fimeMranU^bf  °-f  ™Sl  *™e  about  tne  same 

time  Mr.  David  J oy  introduced  his  valve  gear.    The  annarent 
and  direct  advantages  claimed  for  these°  gears  w^More 
nearly  mathematically  accurate  distribution  of   team  con 
ant  lead    and  fewer  parts.     These  advantages  havhi"" 
attracted  attention  to  the  matter,  many  other  forms  ot 
radial  valve  gear  were  suggested  and  tried.    But  the  old 
fashioned  Stephenson  link  motion,  though  it  seemed  for 
tune  likely  to  disappear,  still  holds  its  own,  3  is  0, 
exc  naively  adopted  in  the  British  and  United  States  navies 
In  the  distribution  of  steam  it  may  not  be  so  mSlticX 
accurate  on  paper;  but  practicall/  the  effect  is,  or  can  be 
made,  as  good  as  with  the  best  radial  valve  gear     I m 
no°  The6  S  o1?        ^/-'-o  up,  but  constant  lead  il 

an'le  of  ti  e  e,    1  ^  A  Const^  lead 

angle i  ot  the  crank  is  more  nearly  what  is  required  for 

winch  a  d.mmishing  lead  in  the  valve  with  link?, g p t  the 
necessary  condition.  s   p  8  tlie 


Fia.  I. 

There  are  three  general  forms  of  link  adopted— 
(i.)  the  slot  link; 
(ii.)  the  single  bar  link;  and 
(ni.)  the  double  bar  link. 
The  slot  link  is  still  employed  by  some  engineers  and 
when  well  designed  and  carefully  hung   the  fact  of  Thp 
eccentric-rod  pins  and  the  block  Ji„  befog  out  of  linl  w 

x  arrow  and  Co,  in  their  torpedo-boat  engines,  adopt  this 
type  of  Imk;  but  in  place  of  the  more  ordinary  K  bar 

an! til  IF*  °  Sl0tited  barS  WiUl  the  centric-rod  ends 
and  the  valve-rod  eye  between,  thus  dispensing  with  forked 

The  single  bar  link,  consisting  of  a  single  solid  bar  and 
having  the  eccentric  rods  connected  t/each  end  and  a 
sliding  block  between  to  which  the  valve  spindle  is  con 
nected,  is  now  seldom  met  with,  except  on  engines  built  by 

tyPe  of  llkTn  7n  T™?'  ^  C"  ^°  ^fitted  this 
type  ot  link  on  a  number  of  recent  naval  engines  and  also 
on  the  engines  of  the  royal  yacht  Victoria  and  Albert 
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TABLE  I. — Leading  Particulars  of  the  Valve  Gear  op  Three-stage  Expansion  Engines  of  some  recent 


Battleships  and 

Cruisers  < 

ALL  OF  TH 

e  Stephen 

son  Type, 

WITH  DOUBLE-BAR  LIN 

KS). 

A 

B 

c 

d 

E 

F 

G 

II 

1;-j,000 

31,500 

0,500 

7,500 

6,750 

5,000 

2,250 

1,200 

120 

120 

120 

120 

10S 

120 

172 

200 

Steam  pressure  at  engines,  in  pounds  per  square 

200 

200 

.  250 

250 

•250 

250 

203 

250 

1  'lumet STB       cvllllilois,  111  Hlrllc'S.  ~ 

3S} 

35 

Ql 

3D 

30 

1Q 

17 

Intermediate 

631 

50 

40 

46  L 

29 

20} 

IjOW*pressnre 

Two  S1A 

Two  74 

1  wo  Ob 

SO' 

I  wo  uS 

TWO    351  I 

40 

_     .      .   .  i           •  -U 

48 

48 

4S 

48 

51 

48 

30 

24 

Type  of  valves  : — 

Piston 

Piston 

Piston 

Piston 

Piston 

Piston 

Pist  .n 

Piston 

353  in-  dia. 

24i-  in.  dia. 

20  in.  dia. 

20  in.  d  a. 

111.  111. 1. 

11  in.  dia. 

9  in.  dia. 

Two  piston 

Two  piston 

Two  piston 

Piston 

Piston 

I  wo  piston 

Twn  piston 

Two  pistol) 

iJ03  in.  dia.  1 

27  iu.  dia. 

22  in.  dia. 

'■:>  in.  dia.  top. 

i^in.  dia.  tax 

17  in.  dia. 

1 1  in.  dia. 

9  in.  dia. 

■  J 

Min.  dia.  1  h it  t. 

i2in'.  dia.  bott. 

n     v,i          i  . 
[  lou  rile-]  lOrtGd 

Donblt!"p  'l'tfid 

T 

Double-ported 

Double-ported 

Double-ported 

Oonble-povtod 

I  )t  ii  i )  il  0"2  njrted 

nil 

flat  slide. 

Hat  slide. 

flat  slide. 

flat  slide. 

nar  slide. 

tlat  slid  ■. 

flat  slide. 

flat  slide. 

Diameter  of  relief  ring  at  back  of  low-pressure 

47 

5 1 

48 

42 

47 

1  ravel  ot  valves,  id  melies  ; — 

HI 

10 

10 

10J  ' 

9 

8 

4 

4 

10} 

10 

9 

9} 

'j 

Gi 

4 

4 

Diameter  of  valve  spindle  (thruiigh  gland)  in 

inches  : — 

r'h 

3i 

3 

■J  J 

.-, 

2} 

2 

2 

5} 

3} 

•r'i 

-i 

-j 

Dlamater  of  eccentric  rods,  in  inches  : — 

4i 

si 

2J 

■*! 

4i 

3 

1:1 

li 

51 

4 

4g 

&3L 

3V 

2 

2 

Diameter  of  uiiadrant*bloclc  bearings,  in  inches.. 

'1 

5j 

41 

6} 

7 

3} 

21 

21 

Jjeii^tli  ot  ijuaclrant- i.ilucK.  bearing,  m  indies..  .. 

Ji 

4J 

0 

■>t 

2J 

Length  and  width  of  bearing  surface  of  each 

17  X  2J 

15  X  1| 

14  X  1J 

14  X  2} 

15  X  2} 

12  X  1} 

7X1 

71  x  1 

Length  between  centres  of  eccentric  rods,  in 

100 

90 

96 

■J7 

1031 

99.} 

70 

47 

33 

32 

32a 

301 

2S 

161 

Width  of  bearing  surface  of  eccentric  straps,  in 

inches : — 

"1 

K 

6} 

61 

~h 

7 

3} 

3t 

Eccentric-rod  bearings  : — 

4 

81 

4} 

31 

3 

2 

o 

Two  4} 

Two  3 

Two  3 

Two  4 

Two  3} 

Two  3 

Two  2 

Two  1J 

Distance  between  centres  of  pins  on  quadrant 

bars  for  eccentric  rods,  in  inches   

30 

271 

30 

-  ^27  .  • 

3 1 

24 

12 

12 

0 

rl 

6 

51 

5 

3 

:» 

2J 

i| 

../ii  -\ 

2J 

1} 

I 

a 

8 

"1 

8} 

-1 

'  2 

oj 

4  V 

*i 

Diameter  of  screwed  end  of  valve  spindle  :— 

21 

2i 

34 

: 

1 3 

1 1 
1 1 

4 

2^ 

3} 

3J 

ai 

ii 

1} 

Number,  and  diameter  in  inches,  of  valve  spindle 

Two  2| 

Two  2 

Two  2 

Two  2| 

Two  2} 

Two  1} 

Two  1J 

Number,  and  diameter  in  inches,  of  eccentric 

Four  1 

Four  2 

Four  1§ 

Four  11 

Four  1J 

Four  1} 

Four  1 

... 

umber,  and  diameter  in  inches,  of  eccentric 

Two  1% 

Two  21 

Two  2 

Two  23 

Two  2J 

Two  li 

Two  U 

Number,  and  diameter  in  inches,  of  eccentric 

Two  2| 

Two  2} 

Two  2 

Two  2| 

Two  °j 

Two  11 

Two  11 

22 

2} 

3} 

H 

-h 

11 

Two  3| 

Two  21 

Two  21 

Two  3J 

Two  3 

Two  2 

i     Two  1} 

Two  1} 

Diameter  of  drag  link  bolts,  in  inches  (two  tc 

1| 

1} 

ii 

-~  i 

f 

Section  of  drag  links,  dimensions  in  inches 

4  X  1} 

2  dia. 

4  x  1| 

Two   1|  dia. 

11  dia. 

1}  dia. 

Length  between  centres  of  drag  links,  in  inchef 

'" 

38} 

54 

49 

33 

39 

Diameter  of  the  two  bolts  securing  the  two  parte 

13 

2 

21 

21 

11 

Diameter  of  balance  pistons  above  valves,  ii 

inches : — 

None 

7 

6£ 

None 

None 

5J 

5 

None 

None 

G 

6} 

None 

None 

8} 

None 

11 

16 

16 

15 

14 

11 

71 

'i 

*  Intermediate  only  ;  high-pressure  91.  t  Low-pressure  only  ;  high-pressure  and  intermediate  21. 
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The  double  bar  link  is  the  most  commonly  adopted  type. 
There  are  two  forms  of  this  type  :  one  arranged  as  at  figs.  1 
and  2,  with  studs  on  the  outside  of  the  bars  to  receive  the 
forked  ends  of  the  eccentric  rods ;  the  other  having  the 
eccentric-rod  ends  as  well  as  the  valve-rod  end  between 
the  bars.  With  the  latter  form  the  tiavel  of  the  valve  is 
less  than  that  due  to  the  throw  of  the  eccentrics,  so  that 
for  a  given  travel  of  valve  the  eccentrics  need  to  be  of  larger 


Fio.  2. 

diameter  than  those  with  links  arranged  as  at  fig.  1,  and  the 
links  themselves  are  longer,  and  so  require  more  space  for 
their  movements.  The  form  of  link  shown  at  figs.  1  and  2 
gives  the  most  perfect  motion  of  any,  as  it  admits  of  the 
block  sliding  to  the  end  of  the  link,  thus  bringing  the  centres 
of  the  eccentric-rod  ends  and  valve-rod  eye  in  line  when  in 
full  gear.  The  eccentric  rods  are  usually  arranged  as  shown 
by  the  full  lines  in  fig.  3,  the  acting  eccentrics  being  attached 
to  the  following  ends  of  the  links. 

Arranged  in  this  way  the  rods  are  said  to  be  "  open," 
while  the  alternative  arrangement,  indicated  by  the  dotted 
lines  in  fig.  3  (the  crank  still  remaining  turned  away  from 
the  link),  is  spoken  of  as  "crossed  rods."  With  "open" 
rods  a  greater  range  of  expansion  can  be  obtained  with  less 
reduction  of  port  opening  than  is  possible  with  "  crossed  " 
rods. 

For  any  position  of  the  link  block,  other  than  at  the  ends 
of  the  link,  the  valve  derives  its  motion  from  the  combined 
movements  of  the  two  eccentrics.  Under  these  conditions 
the  following  construction,  due  to  Mr.  Macfarlane  Gray, 
will  give  a  very  close  approximation  to  the  actual  effect  of 
the  "linking  up"  : — 

Let  C,  fig.  4,  represent  the  centre  of  the  shaft,  C  A  the 
ahead  eccentiic  radius,  and  CB  the  astern  eccentric  radius. 
Connect  the  points  A  and  B  by  a  circular  arc  of  radius 

=    length  between  centres  of  eccentric  rods  x  the  distance  AP> 
twice  the  distance  between  centres  of  eccentric  lod  pins  on  link 


drawn  concave  or  convex  towards  C,  according  as  the  rods 
are  "open"  or  "crossed."  Now  let  the  point  F  divide  this 
arc  in  the  same  ratio  as  the  link  block  .divides  the  link  ; 
join  F  C  ;  then  the  motion  of  the  valve  will  be  approximately 
that  due  to  an  eccentric  of  radius  C  F  set  at  an  angle  L  C  F 
giving  earlier  lead,  less  steam  opening,  earlier  cut-off,  and 
earlier  release  and  compression  than  when  in  full  gear. 

Table  I.  gives  the  leading  particulars  of  the  valve  gear 
of  three-stage  expansion  engines  of  some  recent  British  and 
American  battleships  and  cruisers.  These  gears  are  all  of 
the  Stephenson  type,  with  double  bar  links,  having  the  pins 
for  the  eccentric  rods  forged  on  the  outside  of  the  bars,  as 
shown  at  fig.  1. 

The  travel  of  the  valves  is  always  kept  as  short  as 
p  ssible,  as  the  work  done  in  moving  a  valve  is  nearly 
proportional  to  the  length  of  travel.  Double  and  treble 
ported  valves  are  resorted  to  with  the  object  of  reducing  the 
travel,  although  the  latter  type  can  only  be  conveniently 
employed  for  large  engines  of  fairly  long  stroke,  and  are 
therefore  seldom  found  in  navai  work. 

It  being  customary  to  so  design  the  cylinder  ports  that 
the  flow  of  steam  when  exhausting  does  not  exceed  a  definite 


Fio.  3. 


velocity,  it  is  evident  that  the  port  should  open  fully, jfor 
that  purpose ;  hence  the  travel  of  the  valve,  when  there  is 
no  inside  lap,  should  not  be  less  than  twice  the  width  of  the 
port,  and  is  generally  about  2|  times  the  width  of  the  port. 
The  actual  figures  for  a  number  of  double-ported  valves  are 
given  below  : — 


Full  travel  of 
valve  T. 

Full  width  of 
steam  port  W. 

T 

Ratio  —. 
W 

Ins. 

las. 

Example  B,  Table  I  

10 

4 

2-50 

Example  C,  Table  I  

9 

3i 

2-57 

S 

3 

2-66 

Example  F,  Table  I  

65 

2i 

2-46 

5i 

2J  . 

2-59 

4£ 

1} 

2-57 

Example  G,  Table  I  

4 

H 

2-65 

Example  H,  Table  I  

4 

]£ 

2-66 
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TABLE  II.  -  Estimated  Stresses  on  the  Parts  of  Valve  Gears  the  particulars  of  which  are  given  in  Table  I. 


Reference  tetter  (see  Table  I.)  

Mean  speed  of  valve  at  designed  revolutions,  in  feet  per  minute  :  — 

High-pressure  and  intermediate   

Low-pressure   "...  

Estimated  load  oil  low-pressure  val.c  spindle,  in  lbs.  ;  L  =  0'2  [I  x  0  x  p]  

(  being  the  length  of  tile  low-pressure  valve,  in  inches. 
Ii  the  breadth  of  the  low-pressure  valve,  in  inches, 

p  the  maximum  absolute  pressure  to  which  the  valve  is  exposed,  in  lbs.  par  square 
inch.    (Taken  at  30  lb.  peV  square  inch.) 

Stress  on  low-pressure  valve  spindle  due  to  load  L,  in  lbs.  per  square  inch  

Stress  on  valve  spindle  bolts  due  to  load  L,  in  lbs.  per  square  inch  of  smallest  section   

Stress  on  eccentric  rod  top  end  bolts  due  to  load  L,  in  lbs.  per  square  inch  of  smallest  section  .... 

Stress  on  eccentric  rod  at  top  due  to  load  L,  in  lbs.  per  square  inch   

Stress  on  quadrant  bars  taken  as  beams,  each  loaded  with  a  load  pi  =  wj  at  centre,  by  the 

formula  ;— 

/  =       —  lbs.  per  square  inch  

in  which  II  =  the  distance  between  centres  of  eccentric  rod  pins  on  quadrant  bars,  ill 
inches  ;  and  X  =  the  modulus  of  the  section  of  the  quadrant  bar  to  resist  bending,  all 
dimensions  being  taken  in  inches 

Stress  on  drag  links  due  to  estimated  load  K  (sec  Table  V.),  in  lbs.  per  square  inch   

Stress  on  drag-link  bolts  due  to  load  K,  in  lbs.  per  s  piarc  inch   

Ratio  ^'o^1  °^  eccentric  rod,  between  centres 
mean  diameter  ot  eccentric  rod 

Eccentric  rod  as  strut-jointed  at  both  ends,  by  Gordon's  formula,  factor  of  safety  if  breaking 
load  in  lbs. : — 

/ 1 

Y  Ti  Factor  = 

1  +  4  «  — 

W  •      ,  . 

/  and  «  being  coefficients  -  31,000  and  ,,,'„,  respectively  for  steel;  (  =  length  of 
eccentric  rod  between  centres;  d  the  mean  diameter  of  the  eccentric  rod;  and 
s  the  area  of  section  of  the  rod  at  its  mean  diameter,  in  square  inches. 

Stress  on  valve  spindle  cap  t  ikcn  as  a  beam  fixed  at  both  ends  and  loaded  at  centre  with 
load  L,  by  the  formula  :  — 

/  =  ii)S  p0r  square  inch   

c  being  distance  between  centres  uf  bolts  in  inches,  b  the  breadth  of  the  cap,  and 
h  its  depth  at  centre,  both  in  inches. 

Stress  in  lbs.  per  square  inch  on  eccentric  rod  top-end  caps  due  toload-^-  and  calculated  in  same 

way  as  stress  on  valve  spindle  cap   


A 

I! 

1  C 

I) 

E 

F 

1 

G 

H 

230 

200 

200 

I.P.210 

162 

160 

 ^~ 

115 

13S 

205 

200 

ISO 

190 

162 

135 

115 

133 

36,000 

27,860 

22  420 

27,800 

32,500' 

12.480 

5,900 

7,180 

1,520 

2,520 

2,330 

1,290 

1,660 

1,510 

1,200 

1,460 

1,320 

6,210 

5,010 

4,220 

5,3S0 

2,410 

4,010 

3,900 

4,910 

4,610 

4,455 

4,640 

2,720 

3,310 

2,260 

3,360 

3,780 

1,960 

2,430 

1,780 

2,450 

2,990 

5,450 

7,200 

6,970 

4,170 

6,200 

3,990 

3,940 

5,460 

2,000 

2,280 

1,685 

2,260 

1,550 

1,950 

5,i570 

5,180 

6,070 

4,870 

5>00 

20-5 

24-4 

23-5 

21-2 

23-4 

30-6 

37-3 

25-1 

11 -115 

7-76 

6-92 

13-2 

0-90 

10-6 

6-12 

7  '53 

0,840 

7,100 

6,200 

6,430 

6,900 

7,300 

7,610 

6,830 

The  travel  for  any  given  "cut-off"  will  be  governed  by 
the  amount  the  port  is  required  to  open  for  admission  of 
steam,  as  this  opening,  together  with  the  "  lap,"  is  equal  to 
the  half  travel. 


FiP,  4 

Having  fixed  the  amount  the  port  is  to  open  to  steam, 
usually  from  70  per  cent  to  80  per  cent  of  the  full  width  of 
the  port  in  naval  engines,  and  also  the  point  of  cut-off  and 
load  of  valve,  the  required  travel  may  be  determined  by  the 
followiug  simple  construction  :  Let  A  CB  (fig.  5)  represent 
the  crank  path  (drawn  to  any  convenient  scale),  0  13  being 
the  position  of  the  crank  at  cut-off.  Join  A  B.  Bisect  arc 
A  B  in  C,  and  join  0  C  and  A  C.    At  D,  where  0  C  cuts  A  B, 


Fio.  5. 


November  10,  1905] 


THE    PRACTICAL  ENGINEER. 


727 


set-off  towards  C  a  distance  D  E  equals  steam  opening  minus 
half  lead.  Draw  EF  parallel  to  A  B,  and  from  F,  where  it 
cuts  AC,  draw  FG  parallel  to  OC;  then  FG  equals  half- 
travel  of  valve. 

The  force  required  to  move  a  slide  valve  on  its  face  is  an 
ever-varying  quantity,  but  for  purposes  of  design  its  highest 
ordinary  value  is  taken,  and  in  estimating  this  it  is  cus- 
tomary to  neglect  auy  relief  arrangements  that  may  befitted, 
and  also  such  relief  as  is  due  to  the  pressures  on  some 
portions  of  the  valve  being  in  equilibrium. 

If  I  be  the  length  of  a  valve,  and  b  its  breadth  in  inches, 
p  the  maximum  absolute  pressure  to  which  it  is  exposed  in 
pounds  per  square  inch,  then 

Maximum  load  on  the  valve  =  I  x  b  x  p  lb. 

The  coefficient  of  friction  should  be  taken  at  0'2,  or  that 
of  metallic  surfaces  rubbing  together  dry  ;  then  L,  the 
Maximum  load  on  valve  spindle,  =  0'2  (/  x  I,  x  p)  lb. 

Estimated  in  this  way,  the  loads  on  the  low-pressure  valve 
spindles  of  the  engines  the  particulars  of  the  valve  gears  of 
which  are  given  in  Table  I.  are  given  in  Table  II.,  the 
pressure  on  the  valves  being  taken  at  30  lb.  absolute,  cor- 
responding to  a  pressure  of  about  15  lb.  above  the 
atmosphere  in  the  low-pressure  receivers.  The  stresses  on 
the  valve  spindles  due  to  these  loads  are  given  in  Table 
II.,  and  (neglecting  examples  B  and  C,  in  which  the  spindles 
are  of  nickel  steel)  will  be  seen  to  range  from  1,2001b.  per 
square  inch  to  1,6601b.  per  square  inch,  while  the  average 
value  for  the  six  examples  is  1,440  lb.  per  square  inch. 
(To  be  continued.) 


AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

Continued  from  page  60J/. 
13.  Sentinel  Air  Compressors,   constructed  bi/  Messrs. 
Alley  and  MacLellan  of  Glasgow. — In  10,  page  562,  the 
Boreas  Air  Compressor,  constructed  by  the  above  firm,'  was 
erroneously    described   as   constructed  by  another  'firm 
Through  the  courtesy  of  Messrs.  Alley  and  MacLellan  we 


Fjg.  101. 


•ie  able   to   describe  their  latest  improvements  in  this 

fiipei°iocompressor-  Fig- 161  showa  an  °'ltside  view>  ™d 

g-  lb 1  a  sectional  elevation  of  their  series  B  two-stage 


veitica  type  fitted  w,th  intercoolers  and  forced  lubrication 
In  fig  161  the  suction  port  is  visible  in  the  centre  of  the  top 
and  the  discharge  to  the  left.  It  will  be  seen  from  fig  162 
that  the  piston  valve  has  three  pistons ;  on  the  down  stroke 
ot  the  main  piston  the  piston  valve  is  above  mid-stroke  and 
is  admitting  air  to  the  top  of  the  main  piston  from  the  space 
between  the  top  and  middle  piston  valves  which   is  in 


CATHERINC  CYLINDER 
VWTER  JACKET 


Fig.  162. 


connection  with  the  suction  port.  in  the  annular  space 
below  the  mam  piston  the  air  is  being  compressed,  and 
when  the  valve  has  risen  sufficiently  it  flows  to  the  H  P 
discharge  valves,  lifting  these  when  compressed   to  the 


k —  / 

i  

 ? 

-  >,////, 

Fig.  1(33. 

reservoir  pressure.     The  piston  valve  closes  the  discharge 
port  just  at  the  end  of  the  stroke,  and  descending  furthe°r, 
forces  the  air  beneath  it  through  the  discharge  valves ;  at 
the  same  time  these  latter  are  seated  very  quietly  because 
they  have  beneath  them  a  cushion  of  high-pressure  air.  On 
the  up-stroke  air  is  forced  from  the  large  space  above  the 
main  piston  into  the  annular  space  below  it,  to  reach  which 
it  has  to  pass  through  the  intercooler  b  eneath  the  engine, 
which  consists  of  pipes  immersed  in  a  reservoir  of  water,' 
from  which  that  used  in  the  cylinder  water  jacket  is  drawn! 
Lubrication  is  effected  by  means  of  the  force  pump  at  the 
right  end  of  the  crank  shaft.     This  type  is  constructed  in 
five  sizes,  delivering  from  100  to  600  cubic  feet  of  free  air 
per  minute.    Messrs.  Alley  and  MacLellan  also  make  this 
class  of  compressor  with  two  or  three  cylinders  deliver 
mg  a  proportionate  quantity  of  air.    The  valves  in  fig.  162 
are  thin  rings  of  steel,  but  the  types  shown  in  fig.  163  are 
an  improvement  on  these.    They  are  of  steel,  drop-forged, 
and  are  kept  on  their  seats  by  springs.    Fig.  164  shows  the 
piston  and  discharge  valves,  and  also  the  arrangement  of 
the  automatic  air-inlet  control  valves.    On  the  left  of  the 
piston  valve  will  be  seen  the  balanced  thottle  valve,  through 
which  the  air  from  the  suction  port  must  pass  to  reach 
the  piston  valve.    The  throttle  valve  is  raised  or  depressed 
by  means  of  a  spindle,  upon  the  top  of  which  is  a  piston, 
called  the  control  piston,  forced  clown  by  a  spring,  so  th»t 
unless  a  sufficient  air  pressure  acts  underneath  it  the  throttle 
valve  will  remain  open.     As  long  as  the  pressure  in  the 
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reservoir  or  discharge  pipes  does  not  exceed  that  required 
by  21b.,  there  is  only  atmospheric  pressure  under  the  control 
piston,  for  the  pipe  connecting  it  to  the  air  governor  on  its 


Governor  , 


Fia.  1C4. 

left  is  connected  to  the  atmosphere  by  means  of  the 
adjustable  leak  screw.  But  when  the  pressure  lises  above 
this  the  air  governor  admits  air  underneath  the  control 


To  Receiver 


to  overcome  friction.  The  air  governor  is  shown  to  a  larger 
scale  in  fig.  165  ;  it  consists  of  a  flexible  copper  diaphragm 
held  between  the  two  parts  of  the  casing  and  loaded  on  the 
top  by  an  adjustable  spring  ;  the  function  of  the  bolt  in  the 


Steam 
'ontro/  Ceor 


piston  and  raises  it,  thus  closing  the  throttle  valve,  so  that 
the  only  work  required  to  drive  the  machine  is  that  needed 


J 


rJzz. 


Fn.  166. 


centre  is  to  reinforce  the  diaphragm  and  to  receive  and 
transmit  the  load  of  the  spring  to  the  small  valve  at  the 
bottom  with  a  conical  head  ;  the  connection  with  the 
receiver  is  on  the  left  in  fig.  1G4,  and  on  the  right  in  fig. 


F;g.  167. 

165,  just  above  the  valve.  When  the  pressure  rises  211). 
above  the  normal  the  diaphragm  is  raised,  and  the  valve  is 
lifted  by  the  spring  beneath;  air  then  flows  underneath 
the  control  piston  and  closes  the  throttle  valve.  In  the 
steam  driven  or  "  Series  C"  compressors,  a  further  con- 
nection from  the  air  governor   controls   an  equilibrium 
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throttle  valve  on  the  steam  inlet,  which  closes  simultaneously 
with  the  air  throttle.  A  bye-pass  is  arranged  which  supplies 
sufficient  steam  to  keep  the  machine  running  light  until  the 


Fig.  16S. 


steam  and  a.r  throttles  re-open  and  the  load  is  resumed 
Ihm  ensures  the  economical  running  of  the  compressor 
whether  hght  or  under  load.      Fig.    166  is  a  sectional 


elevation  of  a  series  D  compound  double  air  compressor  with 
steam  cylinders  13  in.  and   20  in.   diameter,  air  cylinders 


18  in.  diameter,  with  a  stroke  of  10  in.  The  piston  rods  are 
2*  in diameter,  the  crauk-shafc  is  5* in,,  and  the  crank  pins 
are  6*  m.  long.    The  cranks  are  set  at  180  deg.    The  steam 

ZIVll  P' w  V>l!Ve3-  The  SPeed  S°vernor  is  011  ^  left 
end  of  the  shaft,  but  m  addition  to  this,  in  the  left-hand 


upper  corner  of  the  figure,  is  the  air  governor  for  shutting 
oft  steam,  except  that  through  the  bye^pass  sufficient  to  keep 
^"t"  „  ™T  th'e  Required  pressure  i^ 
reached  this  valve  is  shut  down  by  the  control  and 
immediately  after  the  air  suction  is  shut  off      On  the 

zr;L^z\st8  ,the  steara  ^iKw™  ^-"opet 

nrst  running  the  machine  up  to  speed,  and  then  the  air 
control  opens,  taking  up  the  compression  again  Fit  167 
shows  a  senes  J  air  compressor.     The*e  are  made  of  the 

Messrs    Alley  and  MacLellan  recommend  their  "SeS 

£T  U8g  Tfge  airvCom.P—  One  of  these  is  shown 
in  ng.  lob.  The  machine  is  completely  enclosed  and  the 
pistons  are  single-acting.    The  valves,  which  are  simSr  to 

2^fSLm  V63,  are  p,,aced  Ln the  c*liiider  °™ 

this    a™  n?       ,  °nly  §1X  bearin*8  in  the  m^hi«e  ; 

these  are  of  ample  proport.ons,  and  working  as  they  do 
protected  from  flying  g„t  and  dirfc  and  in  J  V  ^ 

loi  very  long  periods  without  attention.  The  valves  work 
successfully  at  1,200  revolutions  per  minute.    Tit  s  type  of 

tTonPorfthTi  T  ^  "f'  ^  \g°Vernor  Which  is  a  m°difica 
m  ng  169.    When  this  is  depressed  by  air  pressure  it  forces 

Sued0 t: t  t  ygs % means  of  the tw°  ^  ^ 

fastened  to  it.  Thus  the  compressor  continues  to  run 
without  doing  any  work.  Want  of  space  prevents  the 
by  This  firm  ^  °f  COmPre8S01<  constructed 

Fig  170  is  a  diagram  from  a  two-stage  compressor  of 
series  B,  taken  at  225  revolutions  per  minute.  Th-  receiver 
pressure  is  100  lb.  per  square  inch  and  the  scale  is 

(To  be  continued.) 


IMPROVED    ENGINE  GOVERNORS. 

An  improved  Pickering  type  engine  governor,  which  is 
worthy  of  notice,  has  recently  been  introduced  by  Messrs 
Henry  Holhngdrake  and  Son,  Stockport.  The  Pickering 
type  of  governor  is  already  so  well  known  and  universally 
acknowledged,  that  we  need  not  comment  here  upon,  its 
principle ;  suffice  to  say  that  it  has  been  rightly  described 
as  '  the  best  and  simplest— a  governor  which  really  governs 
if  the  speed  is  properly  adjusted." 

There  exists  a  great  variety  of  governors,  more  or  less 
complicated  and  expensive,  but  it  is  doubtful  whether,  in 
the  vast  niajority  of  oases,  they  can  do  their  work  better 
than  a  simple  Pickering. 

A  good  invention,  however,  may  be  sometimes  improved 
and  brought  nearer  to  perfection.  With  this  idea  Messrs. 
Hollingdrake  and  Son  bring  forward  a  Pickering  type 
governor  which  claims  many  improved  and  perfected 
points.    The  gear  wheels  are  machine  cut,  giving  perfect 
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steadiness  and  silence  to  the  revolving  top.  Cut  wheels 
also  last  much  longer.  The  highest-class  steel  springs  are 
used,  and  these  are  passed  through  the  balls  in  such  a  way 
as  to  reduce  cutting,  friction,  and  wear.  The  central  pillar 
is  solid-drawn  steel.  The  sleeve  bearing  is  run  with  anti- 
friction metal,  and  the  driving  spindle  also  lubricated  with 
one  or  two  brass  grease  cups.  The  stop  valves  are  of  gun 
metal,  and,  excepting  the  largest  sizes,  are  formed  by  a 
complete  gun-metal  bushing,  which  is  easily  renewable. 
The  spindle  is  also  gun  metal,  and  passes  through  a  special 
gland  to  reduce  any  slight  escape  of  steam.  The  bodies 
and  bridges  are  well  formed  and  strong,  and  the  flanges 
are  polished  on  edges. 

The  valve  chests  are  made  to  suit  almost  any  working 
position,  and  the  governors  can  be  fitted  with  an  attach- 
ment to  cut  off  steam  should  the  driving  strap  break. 


NEW   50-TON   CRANE   AT  SOUTHAMPTON. 


In  The  Practical  Engineer  of  October  27th  last  we  gave 
some  details  of  the  new  graving  dock  which  has  just  been 
completed  for  the  London  and  South-Western  Railway 
Company  at  Southampton,  and,  through  the  courtesy  of 
Messrs.  Stothert  and  Pitt,  are  now  enabled  to  give  some 
details  of  the  crane  erected  by  them  at  that  dock. 


Magnetic  brakes  are  fitted  to  both  the  lifting  and 
derricking  motions,  arranged  to  come  into  action  as  soon 
as  the  current  is  cut  off.  In  addition,  a  mechanical  fOOi 
brake  is  provided  to  the  lifting  motion  for  lowering,  and 
a  check  brake  is  fitted  to  the  slewing  motion.  The 
derricking  gear  is  fitted  with  an  arrangement  which  comes 
into  action  when  the  jib  is  being  lowered,  and  prevents  any 
tendency  to  run  out. 

The  total  weight  of  the  crane,  with  full  load  on,  is  .'57.1 
tons,  including  70  tons  of  ballast,  and  we  believe  this  to 
lie  the  largest  electrically-operated  crane  in  the  world. 


TRADE  NOTES. 


We  have  received  a  price  list  from  The  Electrofons 

Company.  Corporation  Street,  Manchester,  of  their 
"  Vaporsec  "  grease  separator  (Wollaston's  patent).  It  is  made 
in  several  sizes  and  shapes. 

Messrs.  W.  H.  Roy  and  Company,  30,  Spring 

Gardens,  Manchester,  send  pamphlet  of  the  Eoy  cooling  stack. 
There  are  no  nails  or  metal  fastenings  used  in  its  construction, 
the  interlocking  alignment  is  perfect,  and  the  essential  parts 
are  adjustable. 

"  Noiseless  Gearing  "  is  the  title  of  a  pamphlet  issued  by 
Messrs.  George  Angus  and  Company  Ltd., 

St.   John's   Works,  Newcastle-upon-Tyne.      It    describes    t  li p 


The  crane  is  capable  of  lifting  loads  up  to  50  tons  at 
a  maximum  of  87  ft.  radius,  and  was  tested  with  the  jib 
at  this  radius  with  a  load  of  70  tons.  It  is  fitted  with 
lifting,  slewing,  jib  derricking,  and  self-propelling  gear, 
and  the  derricking  gear  is  powerful  enough  to  derrick 
with  the  full  load  suspended. 

The  crane  has  a  range  of  derrick  from  87  ft.  maximum 
to  47  ft.  minimum.  It  runs  on  two  twin  rails,  being 
25  ft.  G  in.  centre  to  centre,  and  is  mounted  upon  20 
central  flanged  steel-tyred  wheels,  with  the  axle  bearings 
carried  on  volute  springs.  The  driving  gear  of  these 
wheels  is  arranged  on  Stothert  and  Pitt's  special  system, 
so  a,s  to  compensate  for  the  play  of  the  springs.  The 
following  motors  are  fitted  to  the  crane:  — 

Lifting  motion,  two  50  B.H.P.  motors,  with  series 
parallel  control  ;  derricking  motion,  one  80  B.H.P.  series 
motor;  slewing  motion,  one  25  B.H.P.  series  motor] 
travelling  motion,  one  50  B.H.P.  series  motor, 


firm's  make  of  rawhide  spur  and  bevel  gears,  made  under  a 
new  process.  The  London  house  is  7,  Bury  Street.  St.  Mary 
Axe,  E.C. 

Messrs.  D.  Mitchell  and  Company's  list  of  high- 
class  machine  tools  contains  particulars  of  special  design  drilling 
machines,  improved  lathes,  punching  and  shearing  machines, 
shapers,  planers,  slotters,  saw  benches,  and  other  wood-working 
tools.    Their  address  is  Central  Ironworks,  Keighley,  Yorkshire. 

Circulars  have  been  receivedfrom  Messrs.  W.  H.  Bailey 
and  Company  Limited,  Albion  Works,  Salford,  Man- 
chester, of  gyrometers  or  "sight"  speed  indicators,  made  in 
various  patterns,  also  counters  for  engines,  turnstiles,  etc.  A  new 
pattern  of  turnstile  has  been  brought  out  by  this  firm,  called  the 
"  stop  rush,"  one  of  which  has  been  fixed  at  the  Manchester 
Art  Gallery. 

Messrs.  W.  F.  Stanley  and  Company,  4  and  5. 

Great  Turnstile,  Holborn,  W.C.— A  copy  of  the  new  edition  of  tins 
firm's  catalogue  has  reached  us.  It  has  been  enlarged  and  much 
improved,  containing  nearly  150  pages.  All  classes  of  drawing 
and  surveying  instruments  are  illustrated  and  described  and 
priced.  It  should  be  noted  that  a  new  show  room  has  been 
opened  at  286,  High  Holborn,  W.C. 
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The  "ENCINEER"  of  September  1st,  1905, 
says :  "  In  our  review  of  the  First  Edition  of  this 
book  we  said  it  was  one  of  the  best  works  on  this 
subject  that  we  had  seen.  The  Second  Edition  is 
even  better  than  the  first. 
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MECHANICAL  EQUIVALENTS  TO  PATENTS. 

Many  engineers  are  frequently  confronted  with  the 
question  as  to  whether  a  certain  patent  only  covers  the 
particular  form  of  machine  or  mechanism  described  in 
the  specification,  or  whether  the  substitution  of  devices 
of  a  mechanically  equivalent  nature,  but  of  different  con- 
struction, for  some  parts  of  or  perhaps  the  whole  of  the 
machine  or  mechanism  will  be  an  infringement  of  the 
patent.  A  slight  insight  into  any  patent  cases  that  may 
have  been  brought  to  their  notice  will  probably  help  to 
confuse  rather  than  aid  them  in  arriving  at  a  decision, 
for  without  study  of  the  particular  circumstances  of  the 
different  cases  the  results  will  doubtless  appear  to  them  to 
be  contradictory. 

In  one  case  a  man  may  not  have  been  held  to  infringe 
when  he  undoubtedly  obtained  the  same  result  as  the 
patentee,  and  by  mechanism  which,  to  the  uninitiated, 
appeared  an.  obvious  mechanical  equivalent.  In  another 
case  infringement  may  have  been  found  where  the  machine 
adopted  by  the  infringer  in  no  way  appeared  to  resemble 
the  machine  described  and  claimed  by  the  patentee  in  his 
specification. 

In  considering  mechanical  equivalents,  it  is  necessary 
to  determine  what  the  invention  really  is  that  the  patentee 
claims  to  have  disclosed  to  the  world.  If  it  is  something 
of  a  broad  character — that  is,  an  entirely  new  method  or 
process  of  obtaining  either  a  new  or  an  old  result— then, 
provided  the  inventor  describes  one  mod©  of  carrying  out 
his  invention,  it  is  not  open  to  others  to  substitute 
mechanism  or  devices  of  different  form  but  of  mechanically 
equivalent  effect  for  the  corresponding  mechanism  chosen 
and  described  by  the  patentee  by  way  of  example  in  his 
specification.  As  an  instance,  where  an  invention  con- 
sisted in  mechanically  sprinkling  coal  over  the  firebars 
of  a  furnace,  and  this  idea  was  broadly  new,  the  use  of 
entirely  different  sprinkling  mechanism  to  that  described 
and  used  by  the  patentee  was  held  to  be  an  infringement 
of  the  patent. 

On  the  other  hand,  where  an  invention  is  of  a  restricted 
character,  and  only  consists  in  an  improvement  upon 
existing  machinery  or  methods  of  procedure,  then  the 
patentee  is  confined  to  the  particular  devices  or  mode  of 
procedure  described  in  his  specification.  For  example, 
where  a  pneumatic  cushion  was  substituted  for  a  spring 
in  an  elastic  dumb-bell,  no  infringement  was  found,  the 
bare  idea  of  rendering  a  dumb-bell  elastic  to  the  grip 
not  being  new  at  the  date  of  the  patent, 

Whatever  be  the  scope  of  the  invention,  there  will 
always  be  infringement  of  the  patent  so  long  as  the  gist 
or  essence  of  the  invention  is  taken. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED   BY   MESSRS.    MARKS   AND  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  ^Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices— viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  Implements. 

21889    E.  C.  MAETIN.       Weather-proof  hurdle  for  folding 
sheep. 

13190(3    T.  I.  MUGLESTON.    Hay,  straw,  and  like  elevators. 
21938    H.   H   LAKE  (A.   Piatt  &   Co.,   U.S.A.).  Mowing 
machines.* 

21952  J.   BUCKINGHAM  and   F.  WOODGATES.  Spring- 

grip  rabbit  trap. 
21960    W.  J.  PATTERN.    Tools  for  cutting  sods  and  turf. 
22020    F.  A.  M.  X.  CHARMES.  Cultivators* 

22027  O.  DEXLING.    Manure-distributing  machines.* 

22028  E.  BIPPART.  Ploughs.* 

22070    S.  P.  OLSEN.    Automatically  regulating  the  blowing- 

off  device  in  thrashing  machines.* 
22178    R.   E.   COLLINGS.    Heaters  for  incubators,  chicken 

rearers,  etc. 

22205  A.  T.  ARNOLD.  Ploughing  attachment  for  cultivators 
22387    T.  U.  CLARKE.    Poultry  houses,  etc. 

Arms  and  Ammunition. 

2192J  RHEINISCHE  METALLWAREN-UND  MASCH1NEN- 
FABRIK.    Recoil  brakes  for  guns.* 

21936  SIR  W.  G.  ARMSTRONG,  WHITWORTH,  &  CO.  LTD., 
E.  W.  LLOYD  and  W.  H.  SODEAU.  Appliances  for 
increasing  the  work  obtainable  from  a  charge  of 
compressed  air  for  propulsion  of  torpedoes. 

21967  W.  BAKER.  Ejector  mechanism  for  drop-down  small 
arms. 

22018  L.  QUOILIN.  Safety  bolt  mechanism  for  shoulder 
firearms. 

22058  A.  H.  H.  KERNAGHAN.  Projectiles  for  firearms  and 
ordnances. 

22087    A.  A.  STOHR.    Catching  and  cutting  buoyant  mines. 
22131    H.  DANNER.    Small  arms.* 

22135  MARTIN  VAN  BUREN  ALLEN.    Hammer  locks  for 

firearms.* 

22136  MARTIN  VAN  BUREN  ALLEN.    Gun-locking  device. 

22161  E.  NIEHOFE.  Projectiles.* 

22162  E.  NIEHOFF.    Projectile  valves.* 
22202    0.  WILL.    Locking  device  for  air  guns.* 

22344    SIR  W.   G.  ARMSTRONG,   WHITWORTH,  &  CO. 

LTD.,  and  SIR  A.  NOBLE  (BART).  Retaining  a 
projectile  in  the  bore  of  a  gun  or  howitzer  when 
loaded  at  high  angles  of  elevation. 

22318    M.  C.  MAUNSELL.    Explosive  projectiles. 

22409    J.  HILL.    Tube  or  barrel  for  guns  or  cannons. 
9379a    J.   WARNANT.    Automatic  pistols. 

Bottles,  Glass,  &c. 

21917  W.  S.  DANDO.  Putting  up  pots,  bottles,  etc.,  for  sale 
and  preventing  their  contents  being  tampered  with.* 

21951  J.  R.  COOPER  and  W.  H.  IRELAND.  Air-tight  pro- 
vision jars. 

21953  BRATBY  and  HINCHLIFFE  LTD.,  and  W.  COX. 

Stoppers  for  bottles. 

21983  J.  PENNINGTON  and  W.  H.  PENNINGTON. 
Machines  for  bottling  liquids. 

•-'2163  E.  T.  DIXON  and  THE  TUNELIOUS  CO.  LTD. 
Bottle-washing  machinery. 

22217    H.  G.  R.  HEMMING.    Bottle  syphons,  etc. 

22226  G.  C.  MARKS  CI.  Wightman  Colburn,  U.S.A.).  Pro- 
duction of  glass  cylinders.* 

22245    AIRE  and  CALDER  GLASS  BOTTLE  WORKS  (E. 

Breffit  &  Co.  Ltd.,  and  W.  H.  Pipe.  Ginger  beer 
bottles. 

22271    W.  R.  MILLWARD.    Bottles,  jars,  etc. 

22376    T.  COOPER.    Apparatus  for  filling  bottles,  etc.,  with 

c eutIdou 3/tccl  t)G6F  6tc 
22400    A.  M.  EMERSON. '  Hot-water  bottles,  water  beds,  and 

pillows,  etc. 


Building  and  Construction. 

21904  V.  F.  FEENY  (C.  E.  Townsend  and  G.  Kermode, 
U.S.A.).  Device  for  securing  from  the  inside  closed 
doors  and  windows. 

21918  T.  E.  DEVONSHIRE.    Blocks  and  slabs  for  floors  and 

ceilings. 

21919  T.   E.  DEVONSHIRE.       Construction  of  floors  and 

ceilings. 

21912  A.  C.  BREWERTON.  Kilns  for  drying  and  burning 
bricks,  tiles,  and  the  like. 

21959    A .  C.  MOUSLEY  and  W.  A.  REDFERN.  Sash  windows. 

219S0  S.  MADDOCK  and  A.  H.  JOHNSTONE.  Water- 
storage  cisterns. 

22013    A.  MARCKS.  Chimneys.* 

22024    W.  MORGAN.    Method  of  hanging  window  sashes. 
22039    E.   M.   ANDRE  VON    DE   MEERSCH   and   C.  M. 

BAISSAC.    Making  holes  or  passages  in  cement. 
22052    A.  HAASE.    Automatic  door  closer.* 
22060    W.  GLASS.       Extension  pile  or  brace  for  theatrical 

scenery,  scaffolding,  etc. 
22174    R.  V.  WILLIAMSON.    Sash  pulley  for  sashes,  etc. 

22199  A.  W.  REYNOLDS  and  H.  YOUNG.    False  bottoms 

and  coal  savers  for  kitchen  and  other  ranges  and 
fireplaces. 

22200  T.  C.  PHILLIPS  and  W.  T.  RABONE.  Sash  fasteners. 
22221    C.  P.  HOLDERNESS  rnd  W.  F.  MILLS.    Holdfast  or 

wall  hook  for  pipes,  etc. 
22252    M.  F.  L.  COLIGNON.    Manufacture  of  paint.* 
22282    H.  LUCKHURST.    Moulding  hollow  blocks  of  concrete 

or  other  plastic  material. 
22292    H.  J.  HASKINS.    Jointing  drain  pipes. 

22305  T.  J.  ARIANT  and  H.  C.  JENKINS.    Metallic  joints. 

22306  C.  E.  MARSHALL.    Carpenters'  hand  planes. 
22312    W.   MORGAN.    Chimney  pieces. 

22331    J.  Y.  JOHNSON  (The  Badische  Anilin  and  Soda  Fabrik, 

Germany).    Production  of  stable  dyeings. 
22337    E.    L.   BUTTLE.    Attaching    sash   cords  to  window 

22395    E.  HARVEY.    Concrete  brick-building  blocks. 

22410    R.  EVANS.    Down-draught  preventer  for  chimneys  and 

ventilating  shafts.* 
22451    D.  M.  NESBIT.    Heating  buildings,  etc. 


Chemistry  and  Photography. 

21909    W.   SALOW.    Photographic  cameras.* 
21913    F.  P.  G.  DE  NEUVILLE.    Mounting  portraits.* 
21946    A.  DE  S.     REIS.    Process  for  the  preparation  of  an 
alimentary  substance.* 

21949  W.  P.  DIGBY.    Manufacture  of  hypochlorite  solution 

by  electrolytic  methods. 

21950  W.  B.  HENDERSON.  Screen  for  photographic  cameras. 

22021  C.  D.  ABEL  (Actien-Ges.  fur  Anilin  Fabrikation,  Ger- 
many). Manufacture  of  a  new  colouring  matter  of 
the  triphenylmethane  series. 

22080    R.  CELLARIUS.    Manufacture  of  sulphuric  acid. 

22094  J.  H.  LIDHOLM.  Manufacture  of  compounds  of 
acetylene  and  chlorine.* 

22101  F.  H.  LORING.  Machinery  or  apparatus  for  producing 
and  distributing  a  gaseous  bleaching  medium. 

22103    G.  E.  GAIFFE.    Ozonising  apparatus.* 

LA  SOCIETE  ANONYME  "  PENPHITE  ET  PHOTO- 
GRAMA."    Rolling  up  photographic  films* 

28992a  L.  V.  ATKINSON.  Collection  of  arsenic  in  treatment 
of  refractory  ores. 

22159  L.  G.  PAUL  and  P.  SEIDLER.  Deodorising  fish  oils, 
train  oils,  etc. 

22219    F.  INGHAM.    Photographic  printing  frames. 

22225  F.  A.  FELDKAMP.  Process  of  making  oxalates  and 
oxalic  acid.* 

22259    G.   GEIGER.    Camera  finders.* 

22294    H.  KIRBY.    Flash-light  photography. 
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22339  F.  T.  STOKES.  A  daylight  loading  camera  for  plates 
and  flat  films. 

2236(5  W.  LAWRENCE  PARKINSON.  Photographic  print- 
ing frames. 

22398    R.  HOLLIDAY  &  SONS  LTD.,  J.  TURNER  and  II. 

DEANS.    Manufacture  of  black  colouring  matters. 

22412    F.    SACHS.    Manufacture  of  aminophenols. 

22427    C.  D.  BRINDLEY.    Ferric-oxide  pigments. 

22458  S.  C.  TIDDY.  Apparatus  for  use  in  handling  photo- 
graphic films. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

21923  F.  TRINKS.  Removing  errors  of  indication  in  calcu- 
lating machines. 

22227    H.  R.  HOLBROOK.    Coin-freed  vending  machines.* 

22411  A.  E.  WELLS,  A.  R.  KELLY,  and  CHECKOGRAM 
LTD.  Stamping  and  registering  or  indicating  busi- 
ness transactions. 

22416  CHECKOGRAM  LTD.,  A.  E.  WELLS,  A.  R.  FAIRER, 
and  A.  R.  KELLY.  Recording  and  indicating  cash, 
etc.,  transactions. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

21862    H.  FURSE.    Bicycle  support. 

21986    R.  A.  WALTON  and  J.  STAINER.    Cycle  handles. 
21989    D.  F.  ALEXANDER.    Brakes  for  bicycles. 
21996    A.  ALESSANDRI.    Driving  mechanism  for  cycles. 
22007    C.   W.  LIMOUZIN.  Velocipedes. 
22014    J.  HOCK.  Bicycle.* 

22037    W.  A.  EUBANK   and  F.  W.  BARNES.  Two-way 

switch  for  motor  cycles,  etc. 
22095    G.  E.  OSMOND.    Transmission  of  power  or  motion  for 

operating  cycle  brakes,  change  gear,  etc. 
22201    C.  A.  EDKINS  and  C.  L.  EDKINS.    Drive  transmission 

mechanism  for  motor  cycles,  etc. 
22203    C.  GILBERT  and  E.  MUSHING.    Cycle  speed  gears.* 
22277    THE  JAMES  CYCLE  CO.  LTD.,   and  F.   A.  KIM- 

BERLEY.    Brake-actuating  clutches  for  cycles,  etc. 
22291    J.  CHAPMAN.    Speed  gear  for  motor  cycles. 
22293    \Y.  BLAIR.    Variable-speed  gears  for  cycles. 
22389    A.  S.  TURNER.    Cycle  cushion. 

22397    W.  H.  RAVEN.    Variable-speed  gear  for  cycles,  etc. 


Electrical. 

21870    A.  A.  LINES.    Method  of  securing  a  wire  supplying 

electricity  to  a  terminal. 
21882    S.  H.  PARRY  and  H.  BARRETT.  Electrically-driven 

bicycles. 

21898    M.  BAUMER.    Means  lor  releasing  pawl-locking  devices 

in  telephone  instruments. 
21931    THE    BRITISH    x±x<jm  .SON-HOUSTON    CO.  LTD. 

(General  Electric  Co.,  U.S.A.).    Electric  arc  lamps. 
21947    S.  V.  AMMON.    Dynamo  electric  machines. 
22005   W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.  LTD., 

and  H.  SAVAGE.    Insulated  electric  conductors. 
22011    J.  DICKSON.    Brushes  for  dynamos  and  motors. 
22061    HERMANN   OPPENHEIMER  (Aktien-Ges.  Mix  and 

Genest,  Germany).  Folding-up  telephone  stations. 
22119  E.  M.  TUDOR  BODDAM.  Electrical  control  of  lifts. 
22121    MAGNETIZUNDER-GESELLSCHAFT  UNTERBERG 

and  CIE.    Actuating  device  for  magneto  ignition 

apparatus.* 

22129  A.  F.  BERRY.  Alternating-current  distributing  systems. 

22130  R.  A.  HADFIELD.  Manufacture  of  magnetic  materials.* 
22139    G.  F.  MANSBRIDGE.    Treating  foiled  paper,  etc.,  to 

render  it  suitable  electrically. 

221 19    .1.  McMILLAN.    Telephone  receivers. 

22195    R.  BRAUN.    Braking  polyphase  induction  motors. 

22198  C.  A.  DAY  (Fabrik  Elektrischen  Tunder  G.m.b.H.). 
Contact  apparatus  for  electrical  igniters. 

22231  R.  S.  McLEOD.  Controlling  the  supply  of  electrical 
energy  from  alternating-current  generators  to  alter- 
nating-current motors 

22261    THE   BRITISH   THOMSON-HOUSTON   CO.  LTD. 

General  Electric  Co.,  U.S.A.).  System  of  electrical 
distribution  employing  rectifiers. 

22314  A.  F.  BERRY.  Electrical  production  of  heat  for  cook- 
ing and  other  purposes. 

22317  L.  B.  MILLER.  Small  spark  coils  worked  with  street 
current. 

22332    A.  G   BLOXAM  (Aktien-Ges.  fur  Spiritus  Beleichtung 

und  Heixung).    Incandescence  vapour  lamps.* 
22334-    H.  WRIGHT.       Auto-regulation  for  dynamo  electric 
generators  subject  to  fluctuations  in  speed. 


22343  THE  BRITISH  THOMSON-HOUSTON  CO.  LTD.  (The 
General  Electric  Co.,  U.S.A.).    Transformers,  etc. 

22357    A.GARDINER.    Electric  signalling  system  for  railways. 

22419  H.  PIERSON.  Electric  magnetic  mechanism  for  giving 
a  signal  actuating  a  switch,  etc.,  under  predeter- 
mined conditions. 

22450    C.  A.  WEST.    Electrical  measuring  instruments.* 


Engineering  and  Mechanical. 

21866  G.  C.  A.  LYNN.    Motive  power  for  driving  machinery. 

21877  W.   ELLIS,   H.   ELLIS,  and  J.   ELLIS.  Steelyard 

weighing  machines. 

21881  J.  H.  JUDD.  Grindstones.* 

21890  J.  V.  HOOYDORK.    Steering  mechanism. 

21897  M.  BAUMER,    Ratchet-operating  mechanism.* 

21908  O.  SCHWADE.    Valve  gear  for  engines* 

21911  F.  NIGHTINGALE.    Wood-planing  machines. 

21916  G.  W.  TTDRICK.    Wheel  bearings  for  mine  and  other 

21921    F.  MINTOFT  and  S.   C.  GRAHAM.  Variable-speed 

and  reversing  mechanism. 
21930    WARWICK  MACHINERY  CO.  LTD.  (General  Electric 

Co.,  U.S.A.).    Packing  rings  for  shafting. 
21932    J.  M.  BIER,  G.  BIER,  and  M.  SENSENSCHMIDT. 

Pattern-spinning  lathes  for  metal  tubes.* 
21943    H.    SACK.    Hydraulic  shearing  machines. 

21956  T.  CARTER.    Keying  wheels  on  shafts  for  steam  motor 

lurries. 

21957  C.  McLAREN.    Metallic  packing.  - 
21962    R.  I.  SMITH.    Pit  shores  and  struts. 

21975  A.  J.  GRANT.    Supporting  and  mounting  of  the  shaft- 

ing of  ships  and  analogous  telegraphic  apparatus. 

21976  A.  J.  GRANT.    Indicating  and  counting  the  speeds  of 

rotation   of  engines. 
21988    J.  STANTON.    Band  saw  guide. 

21997  J.  H.  ASQUITH  and  J.  OSWALD.  Pads  for  lubri- 
cating railway  and  other  axles  and  shafts. 

21999    H.  R.  FISH  and  G.  A.  FRIEND.    Lifts  or  hoists. 

22025    H.  L.  MANNING.    Rotary  motors. 

22029    H.  J.  PAGE.    Removable  die  plate. 

22036  A.  HUNNABLE,  W.  F.  PRENTIS,  and  C.  E. 
PRENTIS.    Driving  engines. 

22041  W.  H.  HOYLE  and  T.  BARKER.  Controlling  or 
regulating  the  stopping  of  hodst  or  lift  cages. 

22047    J.  D.  BRIGGS  and  F.  WAIN  WRIGHT.    Spoke  grip. 

22051    F.  G.  JONES.    Lead  to  brass  and  iron  connection. 

22064    G.  R.  RAY.  Valves.* 

22074    C.  P.  DYER.    Nut  locks.* 

22081    J.  M.  GREEST.    Belt  coupling.* 

22089    G.  C.  MARKS  (Aktien-Ges.  fur  technische  Industrie, 

Switzerland).  Nozzles.* 
22106    G.  MEYERSBERG.    Compressing  air  or  gases. 
22111    S.  ROBINSON.    Controlling  the  motive  fluid  to  and 

from  the  cylinder  of  motive-power  engines,  especially 

locomotives. 

22117    A.  KELLAR.    Spring  packing  for  pistons.* 

22122    A.  J.  SMITH.  Lubricating  apparatus  for  axle  journals.* 

22127    THE  HONOURABLE  C.  A.   PARSONS  and  G.  G. 

STOREY.    Turbines,  rotary  compressors,  etc. 
22142    F.  J.  BOSTOCK.    Cutting  gear  wheels,  etc. 
22168    H.  SEFTON.    Automatic  hose-pipe  nozzle. 
22196    S.  H.  CROCKER.    Turbine  motors. 
22204    W.  B.  LANG.    Loose  headstock  for  lathe.* 

22214  J.  N.  HOCHGESAND.    Sight  feed  lubricators. 

22215  H.  H.  LAKE  (Ingersoll-Rand  Co.,  U.S.A.).  Operating 

discharge  valves  of  high-pressure  cylinders.* 

22216  J.  H.  GRAY.    Bearings  for  shafts. 

22220  W.  CHATER  LEA.  Mechanism  for  transmission  of 
power.* 

22229  G.  J.  WEBER.    Production  of  mechanical  energy  and 

hea.t.* 

22230  J.  O.  KYD  CLARK.    Lubricating  apparatus. 

22234  FRASER  and  CHALMER  LTD.,  and  F.  L.  WHIT- 
MORE.    Throttle  valves* 

22258    T.  JONES.    Transporting  and  conveying  metal  bars. 

22268    W.  C.  ATKINSON.    Reversible  turbines. 

22270  J.  H.  BROWN.  Apparatus  for  cooling  water  for  con- 
densing purposes. 

22272    T.  DOWNIE  and  D.  BROWN.  Turbines. 

22290  W.  H.  W.  LUCY.  Combination  gear  applicable  for 
speeds,  starting,  and  lifting  purposes. 

22304  B.  BEARD.  Machine  for  punching  and  drilling 
operations,  etc.* 

22311    J.  W.  TROTMAN.  Speed  indicating  of  engine  governors. 

22316    C.  F.  JARVIS.    Surface  apparatus  for  heating,  cooling, 

22320    C.  DE  KNORRING  and  J.  NADROWSKI.  Fastening 

steam  turbine  wheels  to  shafts. 
22325    W.  T.  CARTER.    Differential  gearing. 
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22359  W.  D.  J.  COLQUITT.  Instantaneous  self-locking  gripper. 
22381    R.    ANKEK.    Watering  or    tire  engine  actuated  by 

treadle  mechanism. 
22385    F.  M.  GUMMING.    Condensing  plant. 
22388    H.  H.  PARSONS,  F.  W,   1' ARSONS,  and  E.  ROL- 

LASON.    Fastenings  tor  driving  belts.* 


Engines,  Internal  Combustion. 

(See  also   Vehicles  for  Motor  Cars.) 

21859  J.  CORRE  and  YVES-MARIE  PEN ANHOAT.  High- 
speed rotary  explosion  motors. 

21914    H.  DANSEY.  Carburetters. 

21966    U.  S.  LYNDE.  Carburetters. 

21984    G.  H.  C.  LUNSDEN.    Petrol  meter. 

22048  H.  A.  CLU1TERHAM.  Automatic  air  valve  for  car- 
buretters of  petrol  motors. 

22055  K.  R.  SMITH.  Cooling  the  cylinders  of  explosion 
engines. 

22113  F.  REICHENBACH.  Ignition  of  internal-combustion 
engines.* 

22165  A.  GROVES.       Accumulating  or  storing  compressed 

gases  generated  in  the  cylinders  of  explosion  engines. 

22166  A.   GROVES.    Automatic  starting  gear  for  internal- 

combustion  engines. 

22308    F.  G.  SEELEY.    Internal-combustion  engine. 

22333  J.  A.  TORRENS.  Vaporisers  for  oil  or  spirit  internal- 
combustion  engines.* 

22349  C.  BAXTER.  Starting  and  driving  mechanism  for  gas, 
etc.,  engines. 

22370    E.  H.  JULIAN.    Gas  turbine. 

22390  R.  KENNEDY.  Cooling  cylinders  of  internal-com- 
bustion engines  and  apparatus  therefor. 

22408  W.  M.  HUSKINSON.  Rotary  internal-combustion 
engine. 

22414  F.  J.  GORDON.  Internal-combustion  engines. 
22438    W.  H.  GROSS.    Internal-combustion  engines. 


Engines,  Steam. 

22265    J.  FREEMAN.    Steam,  etc.,  engines. 


Pood  Products. 

21883    L.  GIBBONS.    Appliance  for  removing  baked  articles 
from  ovens. 

21891    J.  A.  WHEELER.    Apparatus  for  shaping  jellies,  gums, 
etc. 

21900    W.  GROOM.    Flour  to  be  used  in  the  making  of  cakes. 
21915    E.  L.  JOSEPH.    Bleaching  Hour. 

21928  O.  IMRAY  (C.  Rach,  U.S.A.).  Brewing  apparatus.* 
21977    J.  M.  BAGULEY\    Metal  racks  for  the  draining  of  curd 

from  whey  in  cheese  making. 
22077    F.  A.  WHEELER.    Spirit  stand.* 
22120    T.  AESCHBACH.    Kneading  and  mixing  machines. 
22361    R.  STRINGER.  Cellar  fittings  connected  to  beer  engines. 
22422    W.  L.  NICOLAI  nee  WESCHE.    Extraction  of  fruit 

sugar  from  chicory  roots. 


Purniture  and  Domestic. 

21863    J.  LOWE  and  J.  ALLAN.    Apparatus  for  displaying 
curtains. 

21865    J.  B.  SUMMERSCALES.    Handles  of  washing  and  like 
machines. 

21910    G.  B.  BIRCH.    Brackets  for  supporting  portiere  rods.* 
21969    R.  BICKERDIKE.    Window  blind  furniture. 
21979    M.  COCKBURN  and  A.  MURPHY.    Kitchen  ranges. 
22009    F.  H.  FISHER.    School  desks. 

22033    T.  C.  PHILLIPS  and  W.  T.  RABONE.    Curtain  rods 

or  poles  and  fittings. 
22042    J.  STOTT  and  J.  A.  STOTT.    Paper  linings  used  in 

baking  tins. 

22053    M.  BACHNER.    Sheltering  hood  for  outdoor  seats. 

22066  R.  M.  OATES.    Apparatus  for  washing  or  sterilising 

of  food  utensils,  etc. 

22067  G.  PUM.    Sweeping  machine.* 

22084    W.  RIORDAN.    Window  cleaning  apparatus. 
22099    H.  A.  J.  LOVETT.    Coat,  hat,  and  stick  hanger. 

22140  W.  H.  SPARROW.    Rain-proof  seat  suitable  for  tram- 

cars  or  omnibus  tops. 

22141  H.    WHITTAKER  and    W.   GILBERT.  Umbrella 

runner  for  control  of  umbrella  ribs. 
22207    H.  M.  HOWGRAVE-GRAHAM  and  W.  GAVIN.  Fool 

rests  for  indoor  use. 
22209    H.  A.  JEE.    Pins  for  carrying  hair  ornaments,  etc. 
22248    A.  KIPP.    Folding  chairs. 


22249    C.  CONN.    Reclining  chair.* 

22251    O.  BOECKER.  Apparatus  for  threading  .sewing  i.eedles.* 

22274  R.  T.  BROND.  Flexible  waterproof  and  dustproof 
covers  for  outdoor  seats,  etc. 

22321    T.  A.  ELPHICK.    Ironing  machines. 

22326  A.  J.  LAMBERT  and  C.  H.  LAND.  Grilling  and  toast- 
ing apparatus. 

22374  A.  J.  CAMPBELL  and  R.  H.  CAMPBELL.  Improve- 

ments in  construction  of  ornamental  knobs  for  bed- 
steads or  other  furniture  decoration. 

22375  W.  H.  HOLLO  WAY.    Sugar  crushers  for  table  use. 
22399    W.  H.  WALE.    Children's  cots  and  safety  enclosures  for 

babies.* 

22457    C.  E.  CHALLIS.    Supports  for  curtains,  etc. 


Hardware. 

21873    W.   A.  READ  and  F.  E.  ADAMS.       Machinery  for 

making  metal  boxes. 
21920    W.  P.  BULLIVANT  and  G.  M.  SELBY.  Locking 

device  for  bolts. 
21933    R.  GRIMM.    Sectional  girders  and  columns  formed  of 

concrete  strengthened  with  iron. 
21945    E.  SAVAURE.    Hair  pins. 
21994    E.  WEIBELand  R.  MEYRAT.  Shovels.* 
22006    SOPHIA,  LADY   SAMPSON.       Carving  knives  and 

slicing  devices. 

22038  A.  HASELER.  Points  for  safety  pins,  brooches,  etc. 
22043    H.  D.  RATTRAY.    Oil  cans,  etc. 

22045    BAYLISS,    JONES,    and   BAYLISS  LTD.,    and  J. 

SADLER.    Vertical  bar  fencing. 
22059    W.  G.  HANNA  and  W.  W.  SHERIFF.    Screw  driver 

and  screw  and  screw  bolts. 
22085    D.  R.  O'SULLI  VAN-BE  ARE.    Door  and  window  bolts. 
22093    II.  GRELCK.  Saws. 

22128    W.  GRIESING,  ARNO  BRUNO  MADLER,  and  V. 
HARTUNG.    Disengageable  draw-hooks,  etc. 

22133  J.  OLDHAM.  Saws. 

22134  J.  OLDHAM.  Saws. 

22154  J.  WHITFIELD.    Brackets  for  blind  rollers,  rods,  etc. 

22155  W.  DE  C.  PRIDEAUX.    Catches  and  hasps. 
22157    T.  HASSALL  HART.    Biscuit,  etc.,  tins. 
22164    F.  CAMPBELL.    Suspension  hook. 

22256    G.  E.  SLY.    Nail-drawing  claws.* 

22278    J.  C.  RUCK.    Adjustable  clamp  brackets. 

22297    I.  JACKSON.    Belt  fasteners,  etc. 

22300    R.  A.  READER.    Self-acting  water  tap. 

22310    S.  E.  PAGE  (F.  D.  Ogden,  U.S.A.).    Bolt  anchor. 

22327    J.  AYNSLEY.    Memorial  tablets,  crosses,  etc. 

22335    F.  W.  BUNDY.    Producing  marked  effects  on  glass, 

porcelain,  etc. 
22364    WT.  OWEN.    Candle-sticks,  candle  holders,  etc. 
22372    W.  SANDLAND.    Process  for  decorating  ceramic-ware 

articles. 

22386    E.  KEILLOR  MENZIES.    Hooks  and  eyes. 
22425    A.  WEINTRAUD.  Candle-sticks. 


Heat,  Light,  and  Ventilation. 

^(Including  Gas  Manufacture.) 

21860    T.  PARKER  and  A.  FOSTER.  Extinguisher. 
21874    B.  LUND.    Anti-vibratdon  fittings  for  gas  pipes. 
21880    J.  McLEAN,   G.    H.  HARROLD,   and  T.  CAREY. 

Acetylene  gas  generator. 
21893    A.  CLAMA.    Incandescent  gas  burners. 
21895    J.  WARRY,  G.  N.  ARCULUS,  and  E.  A.  ARCULUS. 

Incandescent  gas  burners. 
21940    A.  W.  COPLAND.    Depositing  machines  for  use  in  the 

manufacture  of  cakes. 
21958    W.   WEBSTER.  Firelighter. 

21970  E.  T.  OLVER.  Appliance  for  the  blending  and  com- 
bustion of  coal  or  other  gases  and  atmospheric  air 
with  application  for  heating,  lighting,  and  motor 
purnoses. 

22040  S.  SAUNDERS.  Attachments  or  fittings  for  heat 
radiators. 

22044  R.  H  ANN  AN.  Expressing  water  from  peats  or  peat 
briquettes,  etc. 

22046    CLELANDS    GRAVING   DOCK    &  SLIPWAY"  CO. 

LTD.,  and  A.  BURGESS  ROXBURGH.  Gas 
producers. 

22063  E.  K.  CARMICHAEL  and  J.  R.  SHARMAN.  Drying 
peat. 

22086  E.  BROWN.  Candle-stick,  also  for  electric  lighting 
use. 

22125    J.  DE  DOIS  TEJADA.    Developing  power  and  neat 

from  highly-exnlosive  substances.* 
22132    W.  J.  DAVY.    Electric  arc  lamps. 
22138    B.  G.  PERRY  and  A.  RICHARDSON.    Gas  burners. 


THE    PRACTICAL    ENGINEER— INVENTIONS    SUPPLEMENT.  Z35 


22156    S.  W.  MITCHELL.    Tramcar  lamps. 
22224    R.  SCHNEIDER.    Reversible  valves  for  smelting  fur- 
naces, etc.* 

22228  V.  C.  J.  NIGHTINGALE.  Controllers  for  ignition  and 
extinction  of  gas  burners.* 

22240  A.  J.  BOULT  (H.  Lamarre,  France).  Hot-water  heat- 
ing systems.* 

22295    W.    GOURLAY.    Incandescent  gas  mantles. 

22330    A.  L.  EASTMAN.    Acetylene  generators.* 

22338  J.  HARRISON  and  R.  T.  TIDESWELL  (T.  Vieuxbled, 
France).    Apparatus  for  screening  coals. 

22353    W.  P.  THOMPSON  (Deutsche  Gasgluhlicht  Aktien-Ges. 

Auerges,  Germany).  Electric  incandescent  lamps 
with  metallic  filaments.* 

22373  H.  SUTCLIFFE.  Supports  for  incandescent  gas 
burners  and  reflectors. 

22382    J.  G.  BOWMEB.    Suction  gas  producers. 

22393    A.  H.  MARSHALL.    Gas  pendants. 

22404    H.  KING.    Electric  incandescent  lamps. 

22407    H.  NOWACKI.    Device  for  carrying  miners'  lamps. 

22424    C.  E.  FITTON.    Burning  inflammable  gases  or  vapour. 


Jewellery,  Clocks  and  Music. 
{Including  Phonographs,  etc.) 

21867    E.   SATCHWELL.    Fasteners  for  bracelets. 
21886    J.  J.  WALKER.    Pistons  and  draw-stops  of  organs. 
21907    W.  A.  KING.    Device  for  holding  music  in  position  on 
a  pianoforte. 

22092    C.  PICCALUGA.    Watch  movements,  etc.* 

22180    H.  BOARDMAN.    Fastening  for  necklaces,  etc. 

22185  H.  E.  SAMUEL.  Device  to  be  affixed  to  glass  fronts 
of  clocks  or  similar  objects  for  indicating  when 
certain  periods  of  time  have  elapsed.* 

22266  R.  IBACH,  jun.  String  musical  instruments  with 
hammer  mechanism.* 

22269    E.  S.  TEALE.    Sheath  for  bows  of  violins,  etc. 

22303    H.  ARMSTRONG.    Portable  music  stand. 

22329    G.  HARRIS.    Drums,  etc.* 

22380    J.  W.   HARRIS,   jun.    Sleeve  guards  or  shields  for 
mandolines,  etc. 
414b    G.  S.  MARKS  (P.  Welin,  U.S.A.).    Time  sheet  wind- 
ing and  re-winding  means  for  automatic  piano  and 
players.* 

414c    G.  C.  MARKS  (P.  Welin,  U.S.A.).    Improvements  in 

piano  players.* 
414d    G.  C.  MARKS  (P.  Welin,  U.S.A.).    Improvements  in 

piano  players.* 
414e    G.  C.  MARKS  (P.  Welin,  U.S.A.).    Improvements  in 

piano  players.* 


Leather  Goods,  including  Machinery, 

21993  J.  E.  LAW  and  W.  J.  DOUGHERTY.  Revolving 
rubber  preservers  for  the  soles  of  boots  and  shoes. 

21998  J.  THOMAS  and  C.  H.  EDWARDS.  Detachable 
cushion  heel  for  boots  and  shoes. 

22001  W.    JACKSON   and    H.    N.    POCHIN.  Machinery 

employed  in  the  manufacture  of  boots  and  shoes. 

22002  W.  JACKSON  and  H.  N.  POCHIN.    Boot  machinery. 

22003  W.  JACKSON  and  H.  N.  POCHIN.  Boot  machines. 
22022.    J.  GOULDBOURN  and  THE  BRITISH  UNITED 

SHOE  MACHINERY  CO.  LTD.  Machines  for 
loading  heels. 

22023  A.  BATES  and  THE  BRITISH  UNITED  SHOE 
MACHINERY  CO.  LTD.    Clicking  presses. 

22071  M.  T.  DENNE.  Compressing  heels  for  boots  and 
shoes. 

22126    O.  ROBINSON.    Sole-cutting  presses. 

22286    W.  EARP  and  PEBERDY  &  EARP  LTD.  Carrying 

heels  into  position  for  compressing  purposes. 
22313    A.  W.  HOWE  and  A.  KISBY.    Shoemakers'  tools. 
22322    W.  W.  PHILLIPS.    Boot  and  shoe  heels. 


Medical. 

21992    J.  E.  M.  VINCENT  and  A.  M.  VINCENT  Hygienic 
exsiccated  houses  for  sanatoria,  cottage  hospitals 
dwellings,  and  the  like. 
22069    J.  HANSEN.    Rubber  finger  stalls.* 
22083    T.  B.  J  ONES.    Invalid  carrying  chair. 

22123  C.  M.  FREEMAN.  Hand  pieces  for  dental  mechanism.* 

22124  C.  M.  FREEMAN.  Hand  pieces  for  dental  engines.* 
22237    J.  HARRIS.  Incubators. 

22246    LEO  CARLBERGER.  Incubators.* 
22307    G.    A.    SKINNER   and   C.    H.    ERSKINE  RUSH. 
Binaural  stethoscopes. 

B 


22358  O.  SEMELEDER.  Orthopedic  appliance  for  curing 
knock-knees,  bandy  legs,  flat  and  club  feet,  etc.* 

22394  E.  FEILMANN.  Improved  medicinal  preparations, 
and  methods  of  obtaining  same. 

22396    E.  THURGOOD.    Well  bedpan. 

22401    O.   PRELLE.    Producing  mist-like  or  gaseous  masses 

for  inhaling  purposes.* 
22430    D.  R.  McLACHLAN.    Improved  medicine. 
22437    W.  P.  THOMPSON  (  W.  M.   Germany).  Making 

artificial  carbonic  acid  baths. 


Metallurgy. 

{Including  Rolling,  Drawing,  Casting,  etc.) 

21963  T.  B.  MACKENZIE  and  D.  COLVILLE  &  SONS 
LTD.    Process  for  the  manufacture  of  steel. 

22079  F.  G.  CHAPMAN.  Metal  mould  for  casting  and 
soldering  on  tacks  and  the  like  to  lead,  etc.,  pipes. 

22235    H.  B.  and  A.  T.  SMITH.    Treatment  of  sulphide  ores. 

22238  M.  WEDGE.  Preparing  iron  pyrites  for  desul- 
phurisation.* 

22365    R.  P.  SLINGER.    Apparatus  for  drawing  wire. 
22415    L.   V.  ATKINSON.      Treatment  of  refractory  ores 
containing  iron. 

22453  M.  LEE  ROSS.  Casting. 

22454  R.  A.  ROGERS.  Pipes. 

22455  R.  B.  WHEATLEY.    White-metal  alloy. 

22456  R.  B.  WHEATLEY.    Red-coloured  metallic  alloy. 


Optical,  Mathematical,  etc.,  Instruments- 

21887  P.  L.  A.  WILLIAMS.    Rules  or  scales. 

22096  J.  M.  COON.    Microscope  finders. 

22247  L.  F.  COMITTI.    Pince-nez  glasses. 

22429  H.  ARON.    Counting  mechanism.* 


Printing  and  Typewriting. 

21905    E.  SAINT-GILLES.    Printing  machines.* 

21968    V.  POSSNETT.    Method  of  securing  type  formes  on 

letterpress  printing  machines. 
22017    S.  BROWN.  Frame  for  rotary  duplicating  or  printing 

machines.* 

22447    A.  RANSMAYER.       Adjusting  the  type  levers  and 
soldering  type  to'  the  levers  of  typewriters.* 


Railways  and  Tramways. 

21869    J.  W.  S.  LAWTON.    Jointing  railway  and  tramway 
rails. 

21927    E.  TYER.    Apparatus  for  ensuring  safety  of  traffic  on 

single  lines  of  railway.* 
21990    S.  W.  BUDD.    Lock  for  doors  of  railway  carriages. 
22088    M.  CUMMINS.    Life  guards  on  tramway  vehicles. 
22107    T.  COLLINS  and  H.  GATTON.      Repairing  railway 

wagon  frames. 

22177    G.  J.  CHURCHWARD.    Automatic  vacuum  brakes. 

22275  A.  ST.  VINCENT  BURNABY.    Tramway  rails. 

22276  L.   W.  and  O.   R.  WILLIAMS.    Detecting  gear  for 

facing  points. 

22418    J.  CLOUD.    Vacuum  brakes  for  railway,  etc.,  vehicles. 


Sanitation- 

21892    C.  MOUNTANY.    Distributing  sewage. 

21981    W.  ROBERTSON.    Apparatus  for  the  disinfection  of 

infected  articles  by  steam. 
22004    W.   G.  WEAVER  and  T.  C.  J.  WILLIAMS.  Dust 

collecting  devices. 
22167    M.  J.  ADAMS.    Closet  seats. 

22169  W.  D.  SCOTT-MONCRIEFF  and  J.  T.  HALL. 
Bacterial  filter  beds. 

22173    F.  FARMER.    Feeding  sanitary  pipe-making  machines. 

22223    G.  E.  RAMARES.    Foot  plates  for  bathroom  use,  etc. 

22299  J.  T.  COPE.  Cooling,  moistening,  purifying,  and  dis- 
infecting currents  of  air,  etc. 

22319    W.  BAKER.    Drainage  systems. 

22452  J.  STONE  &  CO.  LTD.,  and  A.  H.  DARKER.  Purify- 
ing, oxygenising,  ozonising,  and  cooling  or  warming 
air.* 

Shipbuilding  and  Navigation. 

21871    J.  F.  BENNETT  and  J.  MASTIN.    Submarine  vessels. 
21879    D.  JENNINGS.    Means  of  escape  from  a  submarine 
boat  when  submerged.* 
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21894    H.  LOVE.    Aerial  machines. 

21934    J.  I.  THORN YUEOFT  &  CO.  LTD.,  and  J.  DOUGLAS. 

Propellers.* 

21974  A.  J.  GRANT.  Apparatus  for  transmitting  orders, 
notifications,  etc.,  from  one  part  of  a  navigable 
vessel   to  another. 

22026  L.  ERNST  (H.  A.  Buck,  France).  Machines  for  aerial 
navigation. 

22035    T.    L.    LIVINGSTONE.       Loading  and  discharging 

vessels. 

22990    F.  W.  RUTT.    Determining  the  draught  of  a  ship.* 
22160    E.  NIEHOFF.    Submarine  boats.* 
22176    J.  PATERSON.    Marlin  spikes. 

22208  H.  MILHAM.  Driving  gear  for  propelling  ships  and 
boats. 

22210    R.  EQUEVILLEY.    Submarine  boats* 

22324    W.  T.  CARTER.    Screw  propellers. 

22326    A.  JANSSENS.    Wharves  and  landing  stages.* 

22436    W.   PETERSON.    Construction   of  navigable  vessels. 

22448    O.  T.  OLSEN    Mariner's  compass.* 


Spinning,  Weaving,  and  Allied  Trades 

21876    W.  HAMILTON.  Flyers  for  spinning  yarns  and  threads. 
21888    R.  HACKING  and  J.  PYCROFT.    Plaiting  or  braid- 
ing machines. 

21922  P.  HEYNDRICKX,  A.  DEBRUE,  J.  DANTZER,  and 
E.  MONGY.  Spinning  of  flax,  hemp,  jute,  etc.,  by 
the  wet  process.* 

21972    B.  I.  MILLIGAN.    Stenter  clips. 

22030  H.  R.  STEVENS  and  W.  H.  NIXON.  Looms. 

22031  S.  CORDINGLY.    Carding  machines. 

22075    J.  B.  WHITNEY.    Fallers  for  stop-motion  mechanism 

for  textile  machinery.* 
22137    W.   H.  HACKING.       Cloth   folding  and  measuring 

machines. 

22151  H.  MARSHALL.  Lubricating  the  top  rollers  of  spin- 
ning, etc.,  machinery. 

22158  E.  HOLLING WORTH  (Crompton  and  Knowles  Loom 
Works,  U.S.A.).  Jacquard  mechanism  for  weaving 
Igiio  ftvbi'ics  etc 

22171    C.  LEAN  (W.  Fehr/u.S.A.).    Heddle  frames  for  looms.* 

22181    J.  MATTHEWS.    Strap  fork  motion. 

22184  E.  HOLLING  WORTH  (The  Crompton  &  Knowles  Loom 
Works,  U.S.A.).  Shuttle  box  motions  of  weaving 
looms. 

22186    J.  BROOMFIELD  and  R.  MORRISON.  Cloth-drawing 

machine. 

22188    J.  LOWE  and  J.  ALLAN.       Cutting  lace  and  like 
trimming1. 

22190    J.  B.  TURNER,    Folding  and  creasing  textile  fabrics. 
22192    W.  W.  WESTMINING.    Rollers  and  frames  for  spin- 
ning and  weaving. 
22281    H.  TETLOW.    Expanding  combs  for  warping  mills. 
22283    L.  SYKES.    Looms  for  weaving. 

22289  A.  SEELEY.  Beaming,  sectional  warping,  etc.,  machines. 
22309  J.  EVANS.  Gill  frames  for  preparing  or  spinning  flax.* 
22318  J.  CRYER  and  J.  WEBSTER.  Batter  for  looms. 
22345  F.  W.  HOWARTH  (Messrs.  Cesare  and  Edoards 
Formento  Freres,  Italy).  Shuttle-changing  apparatus 
for  looms.* 

22350    W.  A.  STETSON.    Spinning  machine.* 

22355    W.  J.  ARMITAGE  and  G.  A.  CROSLAND.  Ironing, 

calendering,  and  like  machinery. 
22379    C.  HODGSON.    Roller  boards  for  textile  goods. 
22392    W.  E.  ELLIOTT.    Means  and  method  of  knitting  rib 

tops. 

22402    L.  E.  BROOK.    Tape,  braid,  etc.* 


Stationery  and  Paper. 

21861    M.  J.  MOSS.    Means  for  displaying  Christmas  cards,  etc. 
21875    W.  M.  PERRY.    Collapsible  cardboard  and  paper  boxes. 
21948    C.  B.  SIMONDS.    Apparatus  for  duplicating  or  mani- 
folding. 

21991    J.  G.  BARNES.    Window  bills  and  show  or  other  cards. 
22034    F.  ROBINSON.    Book  fines  or  book  detention  indicator 
for  libraries. 

22054    T.  J.  WHELAN.    Reversible  label  or  address  holders.* 

22082    C.  R.  NELSON.    Loose  leaf  ledgers.* 

22115    E.  McMASTER  GOLDSMITH.    Memorandum,  order, 

diary,  account,  etc.,  books.* 
22187    BIBBY  &  BARON  LTD.,  and  J.  DUERDEN.  Machines 

for  making  paper  bags.* 
22255    C.  BR1STON.    Fountain  pens. 

22336    D.  B.  COCKERELL.  Fastening  sheets  of  paper  together 
in  book  form. 

22341  L.  LION.  Cards  for  supporting  pencils,  penholders,  etc. 
22378  W.  MOSELY.  Permanent  diary  memoranda  book,  etc. 
22406    G.  H-  ALDERTON-    Postage  stamp  affixing  machine, 


Steam  Boilers  and  Fittings. 

21965  W.  ROWBOTHAM.    Power  generators. 

21987  G.  A.  JARVIS.  Furnaces. 

22148  W.  CLARK.    Treatment  of  feed  water  of  steam  boilers. 

22194  M.  B.  BREWSTER.    Mechanical  stokers.* 

22244  J.  T.  INNES.    Water  feeding  and  liquid-raising  devices 

for  steam  boilers  and  other  jJurposes.* 

22284  J.  B.  COUSINS.    Furnace  flues  of  steam  boilers. 

22346  C.  CHAPMAN  &  CO.  LTD.,  and  W.  A.  WOODESON. 

Steam  boilers.* 

22440  J.P.SNEDDON.    Combined  boilers  and  superheaters.* 

22441  J.  E.  BELL.    Combined  boilers  and  superheaters.* 

22442  J.  E.  BELL.    Combined  boilers  and  superheaters.* 

22443  J.  E.  BELL.    Combined  boilers  and  superheaters.* 

22444  J.  E.  BELL.    Combined  boilers  and  superheaters.* 

22445  J.  E.  BELL.    Combined  boilers  and  superheaters.* 

22446  J.  E.  BELL.    Combined  boilers  and  superheaters.* 


Toys,  Games,  and  Sport. 

21868  R.  MORTON.  Binding  the  splicings  and  joints  of  golf 
balls  and  the  like,  and  an  improved  grip  handle  for 
cricket  b<its 

21903    H.  DICKSON."   Device  for  training  the  hands  and 

wrists  of  golfers. 
22012   W.  COATES.    Apparatus  for  playing  a  new  game. 
22019    W.  HAWLEY.    Golf  clubs. 

22056   W.  SYKES.       Machine  for  bending  to  shape  tennis 

rackets,  frames,  etc. 
22065    J.  DAVENPORT.  Game. 
22170    H.  LOGAN.    Iron  clubs  for  golf. 
22264    L.  W.  LAW.    Device  for  starting  top  spinning. 
22285    J.  HILL.     A  spherical  toy. 

22287  J.  W.  HARTLEY,  c/o  HARTLEY  &  CO.  Switchback 
railways. 

22315    T.  J.  BRIANT.    Croquet  clips  and  indicators* 

22323    C.  ROSENFELD.    Illusion  apparatus. 

22347  W.  JOHNSON  and  P.  REDFERN  CREED.  Round- 
abouts, circular  railways,  etc. 

22354  W.  P.  THOMPSON  (W.  Shakespeare,  jun.,  U.S.A.). 
Improvements  in  fishing  baits  or  lures. 

22367    A.  M.  DAVIS.  Roundabouts. 

22405    D.  MARSHALL.  Toys  for  soothing  and  amusing  infants. 


Tyres. 

21864    B.  P.  GRAY.  Tyres. 

21901    J.  A.  MURPHY  and  W.  T.  MANNING.  Tyres. 
21964    E.  R.  HASLAM.    Patches  for  retaining  motor  or  cycle 

inner  tubes  or  outer  covers  and  the  like. 
22000    A.  J.  BOULT  (L.  Macquaire,  France).    Apparatus  for 

c  use  in  inflating  tyres.* 
22057    L.  C.  RATCLIFFE.    Pneumatic  tyres. 
22073    J.  E.  H.  COLCLOUGH.    Rubber  air  tyre  for  motor 
bicycles,  etc. 

22109  H.  W.  BRYAM  and  B.  S,  DALBY.    Tyres  for  vehicle 

wheels. 

22110  A.  LATIMER  and  O.  LATIMER.    Covers  for  tyres  for 

vehicle  wheels. 

22150    F.  V.  DALTON.    Automatically  indicating  partial  or 

.  total  deflation  of  tyres. 
22153    G.  W.  TANSLEY.    Vulcanising  joints  and  repairs  to 

the  air  tubes  of  tyres. 
22236    W.  HAZELWOOD  CARMONT.    Resilient  tyre. 
22279    J.  G.  BEEL.    Elastic  tyres. 
22363    W.  PEAKE.    Pneumatic  tyres. 

22384    C.  B.  SCHILLER  LEUCHTERS.    Covers  for  the  tyres 

of  wheels  of  automobiles,  etc. 
22433    W.  S.  CORT.    Wheel  tyres. 


Vehicles,  Wheels,  etc. 

21858    A.  R.  TURNER.    Hydraulic  compressor  for  brakes. 
21884    J.  D.  METCALF.    Braking  and  steering  mechanism  for 
vehicles. 

21926    SOPHIA,  LADY  SAMPSON.  Vehicle  wheals  and  tyres.* 
21935    F.  A.  GLOVER.    Foot  warmer  for  motor  cars. 
21973    A.  F.  HAWKSLEY.    Wheels  for  motor  cars. 
21985    G.  H.  C.  LUMSDEN.    Speed  indicators. 

22015  S.  GUIGNER.    Wheels  for  vehicles* 

22016  H.  A.  HOUSE,  jun.   (H.    A.   House,  sen.,  U.S.A.). 

Recoil  check  for  the  springs  of  vehicles.* 
22062    J.  T.  PICKERING.    Flexible  spring  cushion  driving 
couplings. 

22105  L.  SERME  and  M.  PARKER.  Improved  means  appli- 
cable for  use  with  self-propelled  vehicles  for  forcing 
air,* 
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22108 
22112 
23114 

22145 

22152 
22211 
22212 
22213 
22243 

22257 

22342 
22352 

22356 

22362 
22120 

22428 
22432 
22439 


21925 
21930 

21944 
21982 
22008 
22010 
22032 
22078 
22098 
22296 
22413 
22421 


21872 
21878 

21885 
21896 
21899 

21902 
21912 

21924 
21937 
21941 

21954 

21955 
21961 
21971 
21978 

21995 

22049 
22050 
22068 
22072 
22076 
22091 

22097 

2211)0 
22102 
22116 

22118 
22143 
22144 

22146 


R.  PICARD.    Fare  indicator  for  carriages.* 

G.  V1NET.    Vehicle  wheels.* 

B.  AUSSTETTU NGS.  Improvements  in  station  indi- 
cators for  vehicles.* 

LIE  AUGUSTIN  THEOPHILE  ANDRE  BONNET. 

Obstruction  remover  or  wheel  guard  for  vehicles.* 
F.  WEIGHILL.    Foot  warmers  for  motor  cars. 
R,  O.  HOOD.    Motor-driven  vehicles.* 
J.  C.  COLE.    Improvements  in  wheel  rims.* 

C.  T.  SCHOEN.    Car  wheels.* 

H.  J.  H  ADD  AN  (P.  M.  Bingham,  Ceylon).  Automatic 
registration  of  vehicular  traffic  and  moving  loads. 

W.  P.  THOMPSON  (G.  Restucci,  Italy).  Resilient 
wheels. 

E.  H.  BROAD.    Fire  escape  shoots. 

F.  STRICKLAND S.  Differential  gear  and  the  mounting 
thereof  in  motor  vehicles. 

W.  M.  WHITINGTON.  Change-speed  driving  gear  for 
motor  vehicles. 

G.  VIGGARS.    Spring  wheel. 

W.  B.  HARTRIDGE.  Forming  a  resilient  tread  or 
running  surface  on  the  wheels  of  road  vehicles. 

T.  C.  DENTZ  and  R.  A.  L.  LEHMANN.    Vehicle  wheel. 

C.  DE  KANDO.    Spring  supports  for  vehicles.* 

INTERNATIONALE  TAXAMETER  GES.  m.  b.  H. 
Fare  and  distance  meters.* 


Wearing  Apparel. 

E.  STRANSKY.    Button  fastenings.* 
E.  K.  A.  MEUMANN   and  M.  J.   HIRSC'H.  Manu- 
facture of  smocked  pleats.* 
G.  V.  ROWDEN.    Supports  for  collars. 
M.  A.  TAYLOR  and  H.  TAYLOR.    Ladies'  hat  pins. 
L.  OUSEY.    Ladies'  underclothing. 
L.  H.  SMITH.    Hat  band. 

G.  VAN  WESTRAU.    Ear  wind  shields  for  motoring. 

G.  A.  BARBER.  Laces. 

H.  A.  J.  LOVETT.    Brace  and  belt  combined. 
W.  F.  McAUSLAND.    Lady's  waist  belt. 

J.  DONKIN.    Fixing  ladies'  hats,  etc. 
R.  M.  MEYER  (O.  Peterson  and  H.  Lightband,  New 
Zealand).  Sandals. 


Miscellaneous. 

J.  W.  B.  STOKES.    Gas  calorimeter. 
H.  A.    SCHWARZ.       Clamping  devices    for  curtain 
stretchers.* 

H.  T.  MOORES.    Waste  preventers  for  beer  engines. 

F.  T.  HARRIS.  Signs. 

G.  C.  WILKINS  and  C.  F.  MORRIS.  Facias,  signs, 
and  the  like. 

F.  POW  and  J.  KOPETZ.    Colouring  wood. 

O.  MORLAND  and  F.  P.  IMPEY.    Clips,  tags,  index 

pieces,  or  the  like. 
T.  A.  QUILLIAM.    Manufacture  of  boxes. 

H.  H.  LAKE  (J.  Leontieff,  Russia).    Dyeing  vats.* 
J.  WALTER.    Process  for  the  transformation  of  organic 

substances  by  partial  combustion.* 

G.  H.  HARRISON.  Treating  inflammable  liquids  to 
render  them  uninflammable. 

W.  GRAY.    Cigars  and  cheroots. 

J.  BUCHANAN.    High-pressure  gas  or  air  joint  ring. 

J.  PEARSON  and  J.  H.  WEBSTER.    Tobacco  pipes. 

J.  SMITH  and  J.  R.  SMITH.  Apparatus  for  separating 
and  filtering  oil. 

S.  A.  REEVE.  Introducing  water  to  pressure  recep- 
tacles.* 

F.  FOSTER.    Structures  for  cooling  liquids. 

F.  BEERLI.    Holding  umbrellas  in  any  desired  position. 

F.  MISCH  (Celestin  Bernard,  France).    Tin  opener.* 

H.  MEYER.    Pipe  and  chimney  cleaner.* 

I.  WILLEY  and  C.  D.  BARTLE.    Slime  concentrators. 

E.  C.  BUICK,  G.  S.  ULLATHORNE  and  W.  MAR- 
SHALL.   Ice-making  apparatus. 

A.  II.  PUGH.    Elastic  or  other  band  for  identification 

or  advertising  purposes. 
H.  GREAVES  LTD.,  and  A.  HILL.  Bags* 
No  application  for  this  number. 

S.  W.  ALLEN  and  C.  TALBOT.  Arresting  the  emission 
of  sparks  and  cinders  from  chimneys,  etc. 

F.  A.  GLOVER.    Pumping  liquids. 

W.  ALLEN.    Motor  spirit  can  opener. 

R.    MACPHERSON  (Samuel    H.    Millard,  France). 

Illuminated  advertising  device. 
W.  II.  and  C.  H.  DAY.    Shaking  and  removing  dusf 

etc.,  adhering  to  bags,  etc. 


22147 
22173 
22175 

22179 

22182 

22183 

22189 
22191 

22193 
22197 

22206 
22218 

22222 
22232 

22233 
22239 

22241 
22242 


22250 
22353 

222'.  1 
222G0 
22267 
22273 

22280 
22388 

22298 

22301 


22303 

22328 

22340 
22351 
22360 
22368 

22369 
22371 

22377 

22383 
22391 

22403 

22417 
22433 

22131 
22434 
22435 
22449 


A.  STRUTHERS.    Revolving  show  stands,  etc. 

F.  WILKINSON.  Modelling  art  subjects,  such  as  leaver,. 
H.  BENNETT.    Adjustable  flower   pot  tray   or  shell 

for  windows. 

B.  D.  WILLIAMS  and  J.  DEVONALD.  Water  taps 
for  collieries. 

T.  F.  O'NEILL  and  G.  SWARBRICK.    Containers  lor 

stick  paint,  soap,  etc.* 
A.  R.  FIKKINS.    Drying  apparatus  for  use  in  kilns  for 

drying  hops,  etc. 
R.  W.  CHASE.    Substitute  for  brush  bristles. 

G.  ROBY,  sen.  Slotted  spoke  to  be  used  in  ladders  for 
spokes,  and  chairs  and  stools  as  swindles. 

C.  W.  MARTIN.    Stamp  rack.* 

E.  A.  D'URBINO.  Electrical  safely  device  against 
burglary. 

G.  F.  MANSBRIDGE.    Iron  free  variable  inductances. 

H.  J.  RANDOLF.  Sterilising  and  preserving  organic, 
etc.  substances. 

S.  A.  BHISEY.  Receptacles  for  containing  mucilage. 
S.  VON  PRUSZYNS1K.    Damping  and  affixing  labels, 

stamps,  etc.* 
U.  WOERNER.    Cigar  pressing.* 

H.  N.  MARION  and  H.  CASLER.  Delineating 
character  according  to  character  of  the  hand.* 

H.  J.  HADDAN  (The  Edison  Reduction  Machinery  Co., 
U.S.A.).  Rendering  or  reducing'  vegetable  or  animal 
matters  capable  of  yielding  grease  or  oil.* 

H.  J.  HADDAN  (The  Edison  Reduction  Machinery  Co., 
U.S.A.).  Rendering  or  reducing  vegetable  or  animal 
matters  capable  of  yielding  grease  or  oil.* 

F.  CHONE  and  R.  SCHMIDT.  Automatic  fountains.* 
J.  GEOFFRAY,  C.  JACQUES,  and  P.  GUILLERMIN. 

Agglomeration  of  natural  or  artificial  pumices. 
J.  J.  TELFER.    Displaying  walking  sticks,  umbrellas.* 
W.  McGEORGE.    Purses,  pocket  books,  etc. 
C.  E.  WATSON.    Combination  shaving  outfit. 
M.  BOYD  and  S.  DICKEY.    Device  to  facilitate  tying 

heavy  bundles. 
J.  CLARK.    Measuring  wheel. 

P.  HENRY,  trading  as  P.  S.  JENNINGS.  Brushes 
used  for  "  dabbing,"  etc. 

I.  ROSS  and  PEBERDY  and  EARP  LTD.  Power  heel 
breasting  machines. 

THE  CALICO  PRINTERS'  ASSOCIA'IION  LTD.,  and 
W.  WARR.  Treatment  of  sea  weeds  for  production 
of  a  thickening  for  calico  printing,  etc. 

T.  B.  RHODES.  Combined  address  label  and  fastening 
for  cardboard  boxes,  etc. 

H.  J.  HOGGARTH.  Method  of  locating  obstruction  iu 
pneumatic  tubes,  etc. 

C.  A.  S.  GRAU.    Tooth  brushes. 

T.  GOODMAN.    Tapping  brushes. 

A.  HEUTE.    Button  setting  pliers  or  machines.* 

J.  J.  W.  MARTIN.  Lids  and  covers  for  jars,  cans, 
canisters,  etc. 

A.  R.  FIRKINS.    Drying  hops,  malt,  etc.,  in  kilns. 

F.  H.  GRAYDON.  Gauge  for  indicating  the  quantity 
of  liquid  contained  in  petrol  tanks,  etc. 

G.  SHACKLETON.  Method  and  apparatus  for  the 
treatment  of  wool  washing  and  like  refuse. 

G.  BARKER  (E.  P.  Moyes).    Liquid  level  regulator.* 

H.  P.  GREG  and  J.  HUGHES.  Lap  or  scutching 
machines. 

G.  GUNTHER.  Manufacturing  fertilisers  from  waste 
organic  matters.* 

J.  H.  E.  FRANCIS.    Air-tight  covers  for  drums,  etc. 

H.  H.  LAKE  (R.  A.  Jonas  and  C.  S.  Jonas,  U.S.A.). 
Perforating  paper  sheets,  etc.* 

A.  MUNTYING.    Indicating  consistency  of  liquids.* 
W.  W.  and  W.  H.  SMITH.    Air-tight  boxes,  jars,  etc.* 
R.  KONIG.    Mechanical  blueing  apparatus.* 
J.  H.  GOODMAN.    Sorting  of  needles,  etc. 


The  Lebaudy  steerable  balloon  made  a  fresh  ascent  on 
October  26th,  with  MM.  Jeichenet  and  Rey  and  four  officers, 
A  height  of  1,500  ft.  was  attained,  and  the  balloon  travelled 
at  the  rate  of  30  ft.  a  second  against  the  wind.  After  half  an 
hour  in  the  air,  the  balloon  was  brought  back  to  the  point  of 
departure,  and  it  descended  without  difficulty.  In  the  course 
of  an  interview,  the  engineer  said  that  from  the  point  of  view  of 
speed,  the  balloon  would  do  all  that  was  expected  of  it.  It 
would  require  at  least  200  bullet  holes  to  lessen  its  power  of 
ascension,  and  one  or  several  small  holes  would  only  permit 
of  the  escape  of  an  extremely  minute  quantity  of  gas.  It  was 
very  problematical  whether  the  aerostat,  in  view  of  its  mobility, 
could  be  damaged  by  a  shell,  but  in  any  case  nothing  was  to 
lie  feared  at  a  distance  of  500  yards.  Several  officers  did  not 
conceal  their  astonishment  at  the  results  obtained,  and  expressed 
the  opinion  that  the  trials  were  conclusive. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  clerk. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  December  20th,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

19070    NOELLE.    Snapping  button.    [Date  applied  for  under 

International  Convention,  September  5th,  1903.] 
20887    JAMES.    Resilient  tyres. 

The  wheel  rim  is  of  any  convenient  construction,  and  ia 
adapted  to  receive  either  a  solid  or  pneumatic  tyre.  The 


tyre  has  secured  to  its  periphery  a  metal  band  A  which 
lessens  the  deformation  of  the  tyre  as  it  rolls  upon  the  road, 
and  also  serves  as  a  puncture-proof  shield. 

20938    SHIELS.    Apparatus  for  heating,  cooling,  condensing, 
evaporating,    and  similar  purposes. 


The  interior  of  the  apparatus  is  divided  up  into  two  inde- 
pendent series  of  chambers  by  a  sheet,  such  as  A,  bent  or 
folded  upon  itself  in  opposite  directions  alternately  or  by 
several  such  sheets  joined  to  the  sheets  on  either  side  of  it 


at  opposite  edges,  the  chambers  of  one  series  being  closed 
at  top  and  bottom,  and  the  chambers  of  the  other  series 
open.    Fig  2  shows  the  connection  between  the  bent  sheet 
and  the  plate  at  the  ends  of  the  chambers. 
20944    ZSCHOCKE.    Gratings  of  gas  scrubbers,  cooling  appli- 
ances, and  the  like.    [Date  applied  for  under  Inter- 
national Convention,  October  19th,  1903.] 
20968    HIGHFIELD.    Central  station  electric  installations. 

Sheathed  cables  are  employed  in  place  of  bus-bars.  The 
sheath  is  completely  earthed,  and  the  junctions  for  the 
switches  are  made  in  junction  boxes  mounted  above  the 
cells  and  having  downwardly  projecting  sockets  for  the 
leads  taken  to  the  oil  switches. 
20973  CARSON  &  CAPES.  Portable  panelling. 
21025    LETJMANN.      Calculating  machines.      [Rights  under 

Patents,  etc.,  Act,  1901,  not  granted.] 
21030    CUMMINS.    Cotton  gins. 

21094  CROWTHER  &  GLOVER'S  WATER-TUBE  BOILER 
CO.  LTD.  Method  of  securing  diaphragms  in  double- 
flow  tubes  for  liquid  or  gases. 

21114    MIDDLETON.    Wheels  for  road  vehicles. 


I. 


A  pair  of  flanges  A  are  fixed  to  the  axle,  and  between 
these  flanges  a  ring  B,  which  carries  the  spokes,  is  fixed. 
Between  the  ring  and  the  axle  a  pneumatic  ring  C  is 
interposed,  which  takes  u}J  the  vibration  caused  by  the  road. 
21117    CIRJEAN.    Machines  for  sealing  newspapers,  pamphlets, 
and  the  like.    [Date  applied  for  under  International 
Convention,  October  3rd,  1903.] 
21206    MURCH.    Machine  for  the  dealing  of  playing  cards. 
21210    BRASSEUR.    Polychrome  photographs. 
21212    KAMMERER.    Tunnel  construction. 
21267    BAZELEY.       Means  for  indicating  the  deflation  oi 
pneumatic  tyres,  produced  by  puncture,  or  otherwise. 
21142    CAROLAN    (General    Electric  Co.).  Yariable-speed 
mechanisms. 

Resistances  A  and  B  are  inserted  in  series  with  the 
actuating  coils  of  two  clutches,  which  are  simultaneously 
energised  while  changing  from  one  speed  to  another,  in  order 
to  reduce  the  effective  magnetic  attraction  of  the  clutches 
and  allow  a  certain  amount  of  slip  between  the  member? 
of  the  clutches,  thereby  preventing  any  shock  or  jar  and 
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eliminating  all  tendency  to  lock  the  mechanism.  Speed 
variation  is  also  obtained  by  varying  the  strength  of  the 
field  of  the  driving  motor,  and  electrical  means  are  provided 


2U42/04 

for  overcoming  the  effects  of  residual  magnetism  in  the 
clutch  members.    Fig.  1  shows  the  system  of  control,  fig.  2 
a  front  elevation,  and  fig.  3  a  plan  of  the  mechanism. 
21327    WILSON.    Valve  motions  for  engines. 


The  engine  slide  valve  is  worked  by  ordinary  link  motion 
in  combination  with  other  well-known  forms  of  gear,  such 
as  Joy's,  and  the  accompanying  illustration  shows  such  a 
combination. 


21393 


21408 


SOUHEUK.    Preparation  of  briquettes   of  arsenious 
acid.    [Date  applied  for  under  International  Con- 
vention, October  6th,  1903.] 
PEEEIEE.    Process  and  apparatus  for  the  production 
of  a  combustible  gas  obtained  by  the  combination 
of  compressed  air  with  petroleum. 
Air  is  compressed  in  a  receiver  and  passed  through  a 
heating  coil,  previously  to  its  circulation  through  saturators 
supplied  with  petroleum  by  a  pump,  the  saturated  gas  being 
collected  from  the  several  saturators  and  conveyed  to  a 
gasometer. 

21427    WALKER  &  SPINK.    Looms  for  weaving  pile  fabrics. 
HUMBER.    Apparatus  for  displaying  advertisements 

and  the  like  with  chromatic  and  animated  effects. 
BEDFORD,  BEDFORD,  &  CROWTHER.    Process  and 

apparatus  for  the  preparation  of  soap. 
PULBROOK  &  PULBROOK.    Air  cushions. 
PIERREPONT.    Manufacture  of  artificial  teeth. 
PATTERSON.    Construction  of  portable  under-carriage 

and  track  for  coal-cutting  machines. 
On  the  back  axle  of  the  cutting-machine  carriage  is 
fixed  a  drum  around  which  one  end  of  a  rope  is  wound, 
while  the  other  end  of  the  rope  is  fixed  to  the  forward 


21504 

21596 

21654 
21782 
21816 


end  of  the  track.    When  the  drum  is  rotated  the  carriage 
is  caused  to  travel  along  the  track,  £nd  thus  feed  and 
hold  the  machine  to  its  work. 
21891    DAVIDSON.    Centrifugal  fans  or  pumps. 

This  invention  relates  to  improvements  on  the  multi- 
bladed  drum  form  of  centrifugal  fan,  Patent  No.  4609,  1898, 
and  consists  in  the  construction  of  a  centrifugal  fan  or  pump 
wherein  the  eye  is  eccentric  to  the  axis  of  rotation,  or 
wherein  the  inlet  opening  or  eye  extends  more  to  one  side 


of  the  axis  of  the  fan  wheel  than  the  other,  and  wherein 
the  fan  wheel  blades  do  not  extend  inwards  beyond  the 
circumference  of  the  eye,  so  that  the  fluid  can  only  enter 
the  fan  wheel  axially  through  the  eye,  and  thence  radiate 


outwardly  through  the  zone  space  prior  to  its  coming  into 
contact  with  the  inner  edges  of  the  blades.    In  a  modifi- 
cation the  eye  is  of  approximately  oval  contour  or  D  shaped, 
and  in  some  cases  flattened  on  one  side. 
21891a    DAVIDSON.       Centrifugal  fans  or  pumps.  [Date 

applied   for  under  Patents  Rule  9,  October  11th, 

1904.] 

The  fan  wheel  has  a  practically  unobstructed  intake 
chamber  and  an  eye  disposed  eccentrically  to  the  axis  of  the 
fan  wheel,  and  formed  as  a  throat  extending  up  to  or  into 
the  intake  chamber.    Compared  with  Specification  No.  21891 


of  1904,  the  axial  length  of  the  blades  is  reduced  relatively 
to  the  width  of  the  casing  so  as  to  leave  a  space  of  suitable 
dimensions  between  the  intake  ends  of  the  blades  and  the 
adjacent  sides  of  the  casing. 
22299    JEFFARES.       Clutch   and  change-speed  gearing  for 
vehicles  and  machinery. 
The  epicyclic  gearing  is  combined  with  a  friction  clutch 
in  such  a  manner  that  when  the  clutch  is  in  engagement 
there  is  no  relative  motion  of  the  parts  of  the  gearing,  and 


the  high  gear  is  obtained.  When  the  movable  member  of 
the  clutch  is  disengaged  it  engages  with  that  part  of  the 
gearing  whose  rotation  it  is  desired  to  prevent  when  driving 
on  the  low  speed. 
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22836    BOWERS.    Cutters  for  milling  machines   and  other 
similar  cutters  and  reamers. 
The  cutter  or  reamer  is  furnished  with  detachable  blades 
of  steel  of  any  kind  suitable  for  the  work  to  be  performed, 


inserted  in  suitable  grooves  provided  in  the  cutter.  The 
blades  are  secured  in  the  grooves  by  means  of  screws,  so 
that  they  can  be  renewed  when  required. 
23130    PICKLES.    Sand  and  like  moulding  machines. 
23358    GRAY  (Stumpf).    Application  of  elastic-fluid  turbines 
to  the  driving  of  locomotives. 
The  steam  from  the  boiler  passes  through  several  stages 
in  succession.    In  this  way  the  total  energy  of  steam  avail- 
able between  the  inlet  of  the  first  turbine  and  the  exhaust 
of  the  the  last  turbine  may  be  extracted  in  a  number  of 
slow-speed  units  applied  to  the  different  axles. 
23415    SLINGER,  SLINGER,  &  REDMAN.    Method  of  con- 
structing shuttle  pegs  for  use  in  weaving  cop  or  tube- 
spun  weft. 
WEINGOTT.    Hat  pads. 

CRANKSHAW.  Handles  or  stocks  for  tooth  brushes, 
nail  brushes,  and  shaving  brushes,  or  other  toilet 
articles  which  are  liable  to  be  used  when  the  hands  are 
wet  or  soapy. 

KUESS.    Process  for  transforming  into  soap  mineral 
oils  in  general  and  petroleum  in  particular.  [Date 
applied  for  under  International  Convention,  November 
3rd,  1903.] 
TILLEY.    Atmospheric  gas  burners. 
CAROL  AN  (General  Electric  Co.).    Machine  tools  in 
which  the  actuating  parts,  or  some  of  them,  receive 
reciprocating  motion. 
In  order  that  compressed  air  may  be  employed  to  actuate 
the  tool  carrier  of  a  shaping  machine  a  cylinder  and  piston 
is  employed,  and  means  provided  for  admitting  an  incom- 
pressible liquid  under  pressure  to  said  cylinder,  so  that 


23564 
23643 


23727 


23810 
23818 


the  air  pressure  is  transmitted   to  the  tool  carrier  by 
means  of  a  liquid  which  will  prevent  any  irregularities  in 
the  resistance  of  the  work  affecting  the  steady  movement  of 
the  tool  carrier. 
23821    WEBB.    Postal  and  toy  letter  boxes. 
23872    LOCK  &  POLLEN.    Methods  of   and  apparatus  for 
surveying  trigonometrically,  particularly  adapted  for 
the  practical   solution  of  problems  connected  with 
range  finding  and  forecasting,  especially  naval  range 
finding  and   forecasting.    [Secret   Document  under 
Section  44  Patents,  etc.,  Act,  1883.] 
23936    WILLIAMSON  &  STUART.    Centrifugal  machines. 
24022    EDGCUMBE  &  EVERETT.    Recording  instruments. 
24067    DICKSON  &  LAUSTE.    Revolving  rooms  for  amuse- 
ment. 

24161    RICHTER.    Heating  stoves  burning  gas  or  other  fuel. 
24290    KOPPMANN.    Process  for  producing  coloured  photo- 
graphs. 

24577  HOBBS.  Stands  or  rests  for  displaying  goods  such  as 
used  in  the  boot  and  drapery  and  similar  trades,  also 
applicable  to  other  purposes. 

21580    SIMMS.    Buffers  for  use  on  motor  vehicles. 


244-17    LOBNITZ.       Brake  mechanism  of  winches  and  such 
like. 

The  ends  of  the  brake  band  are  connected  to  the  ends  of 
two  levers  A.    Both  of  these  levers  are  connected  together 


at  the  bottom  by  two  cross  links,  and  at  the  top  by  a 
screwed  spindle,  so  that  on  turning  the  screwed  spindle  the 
brake  is  quickly  applied. 
24605    SUMPNER.  Wattmeters. 

This  imjirovement  refers  to  a  wattmeter  whereby  the 
"  copper  drop  "  is  reduced,  so  that  the  magnetic  flux  ir 
the  air  gap  is  in  quadrature  with  the  voltage  applied  to  the 
moving  coil,  and  whereby  the  current  in  this  coil  is  in 


quadrature  with  the  circuit  current  by  means  of  a  special  cur- 
rent transformer,  the  primary  of  which  is  placed  in  the  main 
circuit  and  the  secondary  in  series  with  a  suitable  resis- 
tance and  the  moving  coil. 

24740    MENZIES.    Strengthening  ribs  for  corsets  and  the  like. 

25066    TOUGH.    Drawing  compasses. 

25201    SIR   W.  G.   ARMSTRONG,  WHITWORTH,  &  CO. 
LTD.,  and  HADCOCK.    Gun  mountings. 
The  cradle  A,  in  which  the  gun  recoils,  is  balanced  on 
trunnions  B,  placed  higher  than  the  axis  of  the  gun.  The 
resultant  pull,  which  the  gun  exerts  on  the  cradle  during 
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recoil,  acts  along  the  axis  of  the  gun,  and  this  pull  produces 
a  rotary  movement  of  the  gun  round  the  trunnions  and 
reduces  the  angle  of  elevation. 
25478    JAMES.    Electric  fuse  boxes,  single  and  double  pole. 

The  lid  of  the  fuse  box  has  all  the  advantages  of  a  fixed 
hinge  in  the  way  of  guidance  for  closing  the  box  without 
the  disadvantages  for  opening,  as  not  only  does  the  lid  come 
clear  away  in  the  hand,  but  the  fuse  being  attached  thereto 
it  can  be  removed  entirely  from  proximity  to  the  live 
terminals,  and  a  blown  fuse  can  be  replaced  without  risk 
to  the  operator. 
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PILAIN.    Live  axle  directly  provided  with  gear  chang- 
ing and  reversing  mechanism  for  motor  carriages." 
The  live  axle  is  fitted  with  a  special  arrangement  of 
change  speed  and  reversing  gear,  the  special  feature  of 
which  is  a  series  of  collars  or  rings  attached  to  the  balance 


gear  casing  and  form  bearing  rings  for  a  series  of  concentric 
bevel  wheels.  The  various  bevel  wheels  arc  locked  to  the 
shaft  by  a  sliding  key  rod. 

25604    DRING  &  BOURNE.    Mechanism  for  the  transmission 
of  power. 


A' 


The  link  A  is  detachably  connected  to  the  ends  of  the 
members  B.    These  members  are  held  in  suitable  heads  C, 
over  which  is  screwed  a  sleeve,  so  that  the  whole  arrange- 
ment can  be  adjusted. 
25729    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Dynamo  electric  machines. 
The  polarity  of  self-exciting  synchronous   machines  is 
changed  by  means  of  a  reversing  switch,  which  reverses  the 
field  connections  of  the  machine.    The  switch  is  designed 
in  such  a  manner  that  by  breaking  up  the  field  circuit  the 


connections  between  adjacent  field  coils  are  broken.  Owing 
to  the  latter  arrangement  there  is  no  induction  of  high 
voltage  in  the  said  coils,  and  a  breakdown  of  the  field 
insulation  is  prevented. 
25837    ELDRED.    Method  of  and  means  for  burning  cement. 
ALLISON   (Searls.)    Lifting  jacks  and  the  like. 
CARTER  &  CARTER.    Hardened  steel  tyre  for  motor 

wagons,  lurries,  or  other  vehicles. 
MORGAN.    Furnace  grates  and  fire  bars. 
KENDRICK.    Cycle  toe  clips. 

MILLS.    Bushes  for  the  bungs  of  casks  and  barrels. 
FRASER.    Handle  bar  for  cycles  and  the  like. 
HILLIER  &  HILLIER.    Combination  in  baths. 


25847 
25918 

25944 
25968 
25983 
26019 
26031 


25832    ELDRED.    Reverberatory  furnaces. 

In  heating  materials  disposed  on  a  hearth  in  a  rever- 
berative  chamber  a  superincumbent  flame  is  passed  over 
them.    I  his  flame  is  reduced  in  temperature  and  rendered 


slow  burning  and  voluminous  by  means  of  neutral  waste 
products  of  combustion  used  in  predetermined  proportions 
with  oxygen  m  the  draught  current  supplied  to  the  fire. 
25943    BUTTERFIELD.    Taps  for  steam,  water,  or  ffas  or 
other  liquids  or  fluids. 
The  valve  casing  is  provided  with  one  or  more  inlets  and 
outlets,  and  is  also  provided  with  a  central  chamber  for 
the  reception  of  a  tapering  plug,  and  with  an  annular 
chamber  encircling  the  central  chamber.    Communication  is 
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made  between  the  two  chambers  by  means  of  suitably- 
shaped  openings  in  the  hollow  plug  and  the  walls  of  the 
chamber,  so  that  the  inrushing  liquid  passes  into  the 
annular  chamber  for  controlling  the  temperature  of  the 
valve. 

26082    LEITNER  &  LUCAS.    Dynamo  electric  generators. 

The  present  improvement  refers  to 'an  arrangement 
whereby  the  output  of  a  dynamo  employed  for  train  lighting 
and  driven  from  the  axle  of  the  carriage  is  kept  constant, 
the  current  of  the  mam  dynamo  passes  through  the  field 


coil  of  a  subsidiary  dynamo  and  through  a  resistance  of 
positive  temperature  coefficient  in  shunt  to  said  coil.  As  the 
voltage  or  current  teuds  to  increase  the  resistance  heats  up 
and  shunts  more  current  through  the  field  coil,  with  the 
effect  that  the  subsidiary  dynamo  weakens  the  field  of  the 
main  generator. 
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26040    HILL.    Bearing  for  machines  for  cleaning-  bottles,  jars, 
and  the  like. 

26045    WHEWAY.    Pins  for  brooches  and  the  like  articles. 
26051    Wl'NNE  &  WYNNE.    Knitting  machines. 
26076    HUDSON.    Steam  fire  engines. 
26079    ALFOED.  Buttons. 

26117    BRERETON.    Compound  for  cleaning  the  hands. 
26119    RIDDIFORD.       Foot    actuated    and  back-pedalling 
brakes  for  cycles. 
A  stirrup  is  pivoted  in  a  horizontal  position  to  a  pair 
of  clips,  one  being  clipped  to  the  bottom  back  stay  at  each 
side  of  the  wheel.    Each  end  of  the  stirrup  is  provided  with 
a  vertical  brake  support,  upon  the  end  of  which  the  brake 
blocks  are  pivoted.    A  lever  is  so  shaped  that  its  end  stands 
in  such  a  position  that  the  rider  can  readily  depress  it  with 
his  foot.    This  lever  forms  part  of  the  stirrup. 
26162    BAILEY.    Fluid-tight  packings  for  fluid-pressure  tur- 
bines, rotary  engines,  and  the  like. 
The  annular  baffles  are  formed  on  a  gland  A  which  is 
adapted  to  slide  longitudinally,  the  position  of  the  gland 


being  controlled  by  the  pressure   of   the   packing  fluid 
employed,  together  with  the  difference  of  pressure  existing 
between  the  outside  and  inside  of  the  casing. 
26167    COULSON.       Prophylactic     and     therapeutic  pre- 
parations. 

26171    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric    Co.).    Armature    windings    for  dynamo 
electric  machines. 
The  armature  winding  has  a  plurality  of  coils  in  each 
slot  and  a  coil  width  equal  to  the  distance  between  adjacent 
slots  multiplied  by   a   whole  number  plus   or   minus  a 


fraction.  This  width  is  equal  to  2\  slots  in  the  illustrated 
example.  The  object  of  this  arrangement  is  to  produce  an 
even  progression  of  the  phase  of  the  induced  voltage,  whilst 
the  number  of  slots  may  be  only  a  fraction  of  the  coil 
number. 

26197    BRAY.    High-power  self-intensified  lights  for  incan- 
descent gas  lighting. 
26199    COWAN.    Chairs,  and  securing  of  steam  pipe  covers. 

The  chair  is  of  angle  section,  one  flange  being  fastened 
to  deck.  In  the  vertical  flange  is  made  an  aperture  far 
pipe;  a  lip  is  formed  round  the  bottom  of  the  aperture  for 
the  pipe  to  rest  in. 


26257    MOBBS.    Making  lasts  for  boots  and  shoes. 
26261    KUHMAYER  &  DUFFEK.    Stringed  musical  instru- 
ments. 

26275  FOOT  &  FOOT.  Chairs. 

26276  FOOT  &  FOOT.  Chairs. 

26286    CONSTABLE  &  HART.    Manufacture  of  tarred  paving, 

tarred  macadam,  and  the  like  materials. 
26288    VICKERS,  SONS,  &  MAXIM  LTD.,  WILLIAMSON  & 
SUMPTER.    Electrical  apparatus  for  training  and 
elevating  heavy  guns. 
The  shunt  field  of  a  variable-speed  motor  is  regulated 
by  a  resistance  varied  by  a  hand  lever,  and  the  current 
flowing  through  the  series  field  and  the  armature  is  reversed 
by  means  of  an  electro-magnetic  switch  A.    According  as 
one  or  the  other  of  two  solenoids  composing  said  switch 


is  energised  (this  being  effected  by  the  position  of  the  hand 
lever  at  the  variable  resistance),  the  one  or  the  other  part 
of  the  double  switch  effects  the  necessary  contact.  B  is  a 
limit  switch  having  for  object  to  automatically  break  the 
circuit  through  the  energised  solenoid  when  the  travel  is 
completed. 

26302    TROUCHE.    Combined  motor,  propeller,  and  coacting 
parts  adapted  for  use  with  boats,  barges,  and  the  like. 
The  motor,  propeller,  and  other  coacting  parts  are  adapted 
to  be  detachably  applied  to  boats,  the  parts  being  con- 


nected to  the  boat  by  means  of  a  simple  oscillating  and 
rotating  support  permitting  the  propeller  to  be  moved  in 
all  directions. 
26327    LARGE.    Electric  switches. 

The  present  improved  switch  consists  of  a  bifurcated  lever 
which  is  operated  for  the  "  on  "  or  "  off  "  position  by  means 
of  a  hand  lever,  having  at  one  end  a  roller  bearing  upon  the 


upper  side,  and  running  in  the  concave  curvature  of  a 
quadrantal-shaped  plate  connected  to  the  bifurcated  lever. 
A  spring  presses  from  below  against  the  heel  of  the  latter 
lever. 

26334    JONES.    Lamp  holders. 
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26345    READ    HOLLIDAY    &    SONS  LTD.,  TURNER  & 
DEAN.    Black  colouring  matters  containing  sulphur. 

26361  RANSFORD  (Leopold  Casella  &  Co.,  G.  m.  b.  H.). 

Manufacture  of  benzene  derivatives  and  dyestuffs 
therefrom. 

26362  HOLLAND  &  WOODWARD.  Projectiles. 
26364    ANDREWS.    Mud  guards  for  wheeled  vehicles. 
26374    LEITNER,  LUCAS,  &   HILL.       Automatic  electric 

switches,  particularly  for  use  in  charging  electric 
accumulators. 

26377    DAWSON   &  HORNE.    Apparatus  for  working  ord- 
nance. 

A  second  cylinder  and  piston  is  arranged  in  combination 
with  the  recoil  cylinder  for  retarding  the  running  out 
of  the  gun.'  The  retarding  cylinder  has  passages  com- 
municating with  the  recoil  cylinder,  so  that  there  is  a 


constant  displacement  of  the  liquid  from  the  rear  to  the 
forward  ends  of  the  pistons,  the  liquid  being  permitted  to 
escape  gradually  through  a  controlling  valve. 
26382    THOMAS.    Internal-combustion  engines. 


"^1  1 


The  special  feature  of  this  engine  is  a  combined  inlet  and 
outlet  valve  to  control  the  admission  of  combustible  to,  and 
the  exhaust  of  gases  from,  the  cylinder. 

26401  FISHER  &  KROSLI.  Lubricators. 

A  lever  is  pivoted  on  the  top  of  the  cap  of  the  lubricator, 
and  carries  at  its  outer  extremity  a  downwardly-extending 
stud,  engaging  notches  formed  in  the  periphery  of  the  cup. 
A  spring  maintains  the  stud  in  or  out  of  engagement  with 
the  notches.  The  object  is  to  prevent  'the  lubricator 
revolving. 

26402  CENTURY  TANNING  CO.  LTD.,  and  JONES.  Covers 
for  pneumatic  tyres. 

HAWKER.    Brush  for  clothes  and  hats. 
LOWEN.    Non-slipping   horse  shoe. 
PEENY  (Wirt).    Brushes  for  dynamo  electric  machines 
DUGINS.    Combination  match  box  and  tobacco  cutter. 
WYATT.    Anti-vibration  devices  for  cycles,  and  motor 
and  other  vehicles. 


26407 
26421 
26445 
261-47 
26160 


26477 

26483 
26530 


ABEL    (Act.-Gcs.    fur    Aniliu-Fabrikation).  Manu- 
facture of  a  new  yellow  sulphurised  dyestuff. 
BAYLOR.    Reversible  seats. 

HERMANN.    Driving  and  braking  mechanism  in  bicycle 
hubs. 

The  driving  and  braking  are  effected  by  expansible  rings 
placed  on  suitable  conical  pieces.    These  rings  when 


pressed  tight  between  the  cones  and  projections  B  on  the 
inside  of  the  hub  exercise  a  coupling  or  braking  action  on 
the  hub. 


26569 


Devices  for  preventing  side  slip  of  road 


26574 


26587 
26592 


PRESTWICH. 
vehicles. 

MOLOKOPF.    Method  of  and  apparatus  for  producing 
sounds  by  means  of  gramophones  and  similar  sound 
or  voice-reproducing  apparatus. 
CLERE.    Reversible  window  sashes. 
WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.).    Governors  for  steam  engines. 
An  automatic  tripping  device  is  described,  in  which,  when 
the  speed  of  the  turbine  exceeds  a  certain  limit,  a  spring-con- 


trolled arm  A  is  released  owing  to  the  increased  centrifugal 
force.    The  arm  A  strikes  a  plunger  B,  thereby  causing 
a  throttle  steam-controlling  valve  to-be  closed. 
26593    WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.).    Brakes  for  elastic-fluid  turbines. 


The  brake  consists  of  shoes  A  mounted  on  an  annular 
frame  B  surrounding  the  turbine  shaft.    This  frame  is 
hinged  and  adapted,  when  it  is  raised  by  suitable  mechanism, 
to  place  the  brake  shoes  in  contact  with  the  wear  plate  C. 
20602    JOHNSON  (Badische  Anilin  &  Soda  Fabrik).  Apparatus 
for  the  production  of  reactions  in  gases  by  means  of 
electric  arcs. 
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26596    WARWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.)."  Elastic-fluid  turbines. 
In  order  to  overcome  any  end  thrust  that  is  set  up  by  the 
revolving  bucket  wheels  each  wheel  is  provided  with  two 
similar  sets  of  buckets,  and  between  them  is  placed  a  double 


nozzle  adapted  to  deliver  steam  in  opposite  directions  trans- 
verse to  the  plane  of  rotation,  so  that  the  end  thrust  due 
to  one  set  of  buckets   is  balanced  by  that  due  to  the  other 

set.' 

26635    SMALL.    Machine  for  bending  wooden  hoops. 
26684    SEIBERLING.    Wheel  rims  for  elastic  tyres. 
26698    BOARD  &  BOARD.    Process  of  fermentation. 
26753    LEWIS.       Carburetters,    particularly    applicable  to 

internal-combustion  engines. 
26779    ZIMMERMANN  (Chemische  Fabrik  auf  Actien  (vorin. 

E.   Sobering)).    Manufacture  of  camphor. 
26873    LINE  &  CASTLE.    Dry  closets  and  the  like. 

26876  DE  LA  RUE.    Corks  or  stoppers  for  bottles. 

26877  DE  LA  RUE.    Show  cards  and  the  like. 
27188    PRIOR.    Hot-water  boilers  of  kitchen  ranges. 
27226    SMITH  &  HADFIELD.    Lever  top  metal  cans. 
27351    WESTINGHOUSE  BRAKE  CO.  LTD.  (Morse  Chain 

Co.).    Stepped  cone  sprocket  wheels  or  pulleys  for 
driving  chains. 
The  steps  of  the  sprocket  wheel  are  connected  by  inter- 
mediate frusto-couical  surfaces  provided  with  projections 


A  for  engaging  the  links  of  the  chain,  so  as  to  keep  the 
chain  moving  as  it  passes  from  one  step  of  the  sprocket 
wheel  to  the  next. 
27131)    RIORDAN.    Process  for  tinting  designs  on  show  cards, 
fabrics,  wood,  and  the  like. 


27571    HALL-BROWN.    Gas  producers. 

The  volatile  hydrocarbon  gases  are  drawn  off  from  the 
upper  portion  of  the  producer  and  pass  by  pipes  to  casings  A 
situated  at  or  about  the  grate  level.    From  these  casings 


a  series  of  passages  lead  the  gases  back  into  the  producer. 
Chambers  B  are  formed  in  the  walls  of  the  producer  com- 
municating with  the  interior  at  a  level  for  the  final  dis- 
charge of  the  fixed  gases. 

27699    KARMELI  &  MAHN.    Motor  vehicles. 

A  flywheel  is  situated  centrally  in  the  middle  plane  of 
a  running  wheel  and  driven  by  laterally-arranged  motors 
acting  directly  upon  the  flywheel  axis,  and  thereby  impart- 
ing motion  to  variable-speed  friction  gear,  which  can  be 
brought  into  or  out  of  engagement  with  the  running  wheel, 
so  as  to  drive  the  same,  the  running  wheel  being  mounted 
loose  upon  the  axis  of  the  flywheel. 

27797    SMITH.    "  Ovary  tonic  "  or  compound  for  poultry. 

27806    GRIFFITHS,       GRIFFITHS,       GRIFFITHS,  & 
GRIFFITHS.    Ships'  and  other  lamps. 

27891    GAY.    Machines  for  imparting   a  cloth-like  finish  to 
the  surfaces  of  paper. 

27968    WARNER.  Bodkins. 

28084    FAIRWEATHER- (Singer  Manufacturing  Co.).  Thread- 
controlling  devices  for  sewing  machines. 
28117    FISCHER.    Chimneys  for  incandescent  burners. 
28127    UTHEMANN.    Means  for  protecting  tubes  and  the  like 
made  of  copper  alloys   from  deterioration  by  salt 
water  and  appliances  employed  in  connection  therwith. 
The  means  consist  of  the  application  to  the  surface  of  tin 
tubes  of  another  metal,  such  as  iron,  which,  on  being  suo- 
ject  to  electrolytic  action,  produces  on  the  surface  of  the 
copper  alloy  a  deposit  of  a  product  of  the  action,  such  as 
iron  oxide  not  affected  by  salt  water. 
28228    WANSBROUGH.    Table  game. 
28272    TEUFEL.    Smoke-consuming  apparatus. 
28295    THORNYCROFT  &  JOHN  I.  THORNYCROFT  &  CO. 

LTD.  Method  of  and  means  or  apparatus  for  puri- 
fying the  gas  from  gas  producers,  blast  furnaces,  and 
the  like. 

Water  is  forced  under  pressure  into  the  gas  whilst  it  is 
flowing  through  a  suitable  chamber  A  on  its  way  from  the 
gas  producer  to  the  internal-combustion  engine  B.  The 


/ 


liquid  is  injected   in  such   a  manner   as    to-  cause  it  to 
assume  the  form  of  very  fine  spray  so  as  to  wet  the  particles 
of  suspended  matter  and  facilitate  separation  by  deposition, 
aided  by  a  mechanical  separator  C. 
28528    CURRIE.    Golf  bags. 
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28563    PARTRIDGE  &  ROBERTS.    Fittings  or  appliances  to 

be  used  in  the  playing  of  table,  floor,  and  lawn 

billiards,  and  other  games. 
28636    GRIESHABER.       Machine   for   cutting   or  dressing 

grindstones  and  the  like. 
28734    NEWTON  (Farbenfabriken   vorm.   F.  Bayer  &  Co.). 

Manufacture  and  production  of   a  dyestuff  of  the 

anthracene  series. 
28779    SIMONS.    Door  handles  for  carriages  or  other  vehicles. 
28784    STEVEN  OT.    Fasteners  for  envelopes,  cases,  wrappers, 

and  the  like. 

28811    KOPPERS.    Gas  furnaces  or  coke  ovens. 
28927   FAIRWEATHER  (Singer  Manufacturing  Co.).  Em- 
broidering machines. 

28932  FAIRWEATHER  (Singer  Manufacturing  Co.).  Thread 

controlling  devices  for  sewing  machines. 

28933  FAIRWEATHER  (Singer  Manufacturing  Co.).  Button- 

hole clamps. 

28934  FAIRWEATHER  (Singer  Manufacturing  Co.).  Button- 

hole cutting  and  stitching  machine. 
28936    FAIRWEATHER  (Singer  Manufacturing  Co.).  Sewing 

machine  presser  foot. 
29130    ADAM    (Erste    Triester-Reissehal-Fabriks    Act.-Ges  ) 

Manufacture  of  sizing  or  finishing  media. 
29440    MARKS  (Koppel).    Safety  devices  for  lifts  and  the  like. 
The  safety  device  consist  of  ratchet  wheels  A  which  form 
part  of  a  lever  system,  so  that  they  are  pressed  outwards 
by  a  spring  whenever  the  cable  breaks.    The  wheels  then 


engage  openings  in  the  shaft  rail  B  and  are  thereby  turned, 
thus  drawing  together  the  brake  levers  C,  whereby  a  gentle 
and  sure  stoppage  of  the  lift  resiTlts. 
29478    KLEINHANS.    Spraying  pipe  nozzle. 

1905. 

17    SIM.    Rose  boxes  or  the  like. 
209    MALAN.    Electro-magnetically  controlled  fluid-pressure 
motors. 

When  one  of  the  electro  magnets  has  been  energised 
and  the  piston  moved  in  one  direction  by  fluid  under 
pressure,    should  the  other  electro  magnet  also  become 
energised,  fluid  under  pressure,  admitted  through  the  valve 
operated  by  this  latter  electro  magnet,  will  not  act  on  the 
piston,  but  will  exhaust  to  atmosphere  on  return  pipe. 
224   ASHE  &  FINLAYSON.  Microscopes. 
793    DONALDSON.    Trawling  or  fishing  gear  or  apparatus. 
801    SWINDEN  &  PERL.    Device  for  opening  and  closing 

windows. 
1013    STEINER.  Windows. 

1062    NEWTON    (Farbenfabriken  vorm.  F.  Bayer  &  Co.). 

Manufacture  and  production  of  oxyanthraquinones. 
1146    ELLAM.    Stencil-duplicating  machines. 
1199    NOBLE.       Mechanism,     particularly  valve-operating 
mechanism,  such  as  is  used  in  fluid-pressure  motors. 
A  device  for  automatically  taking  up  backlash  particularly 
applicable  to  the  valve  mechanism  of  fluid-pressure  motors, 
comprising  a  screwed  coupling,  connecting  the  two  parts 
between  which  backlash  is  liable  to  occur,  with  or  without 
a  spring  tending  to  cause  the  coupling  to  unscrew. 
598    POWELL.    Three-speed  gear  for  cycles  and  the  like. 
The  gear  is  enclosed  in  the  wheel  hub  and  in  which, 
for  the  middle  speed,  the  drive  is  transmitted  from  the 


principal  driving  element,  whereas  the  low  and  high  speeds 
are  obtained  by  transmitting  the  drive  through  one  or  other 


of  two  trains  of  epicyclic  gearing  arranged  respectively 
at  each  end  of  the  hub  and  controlled  by  a  clutch  mounted 
upon  the  axle. 

1136    RYMER- JONES.    Electrical  condensers. 

The  elements  composing  the  comjilete  condenser  are 
arranged  radially  around  the  same  centre  and  are  inde- 
pendent of  each  other.  The  two  sets  of  conducting  sheets 
of  the  elements  are  connected  to  two  conducting  leads 


arranged  in  circumference  above  and  under  the  elements 
respectively.  By  means  of  this  arrangement  each  con- 
ducting sheet  acts  inductively  only  upon  its  fellow  in  the 
same  element,  and  not  upon  the  adjacent  sheet  of  the 
neighbouring  element. 

1222  BATES.    Fastening  device  for  articles  of  dress. 

1223  DAWSON  &  BUCKHAM.    Breech  mechanism  for  ord- 

nance. 


Special  means  are  described  for  opening  and  closing  a 
breech  block  of  that  type  which  slides  transversely;  this 
is  combined  with   an  automatic  device  for  ensuring  the 
cartridge  being  right  home  in  the  barrel. 
1284    BLOXAM     (Vereinigte     Glanzstoff-Fabriken     A.  G. 

Elberfeld).  Manufacture  of  threads  and  films  of 
cellulose. 

1304  TER  MEER.  Centrifugal  separating  machines.  [Date 
applied  for  under  International  Convention,  February 
16th,  1904.] 

1359  BROWN.  Form  of  "weft  fork"  for  stop  motions  in 
looms  for  weaving. 
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1269    ALLISON  (Barnes  &  Chandler).       Reversible  current 
apparatus  for  steam  condensers. 
A  special  valve  A  is  used  in  connection  with  a  single 
pump,  whereby  the  current  of  water  passing  through  the 


condenser  may  be  quickly  reversed  in  order  to  dislodge 
obstructions  collected  in  the  mouths  of  the  tubes,  and  convey 
such  accumulations  into  the  discharge  pipe. 

1502    BAY  WARD  &  KAYWAKD.    Letter-copying  apparatus. 

1551  JACKSON.  Process  of  and  machines  for  filling  bottles 
with  aerated  liquids. 

1605    WOOD.  Locks. 

1732    RUSSELL  &  FORD.    Controller  and  brake  mechanism 
for  electrically-driven  road  vehicles. 
The  object  of  this  invention  is  to  interrupt  the  current 
by  means  of  a  separate  interrupter  and  not  in  the  controller 
itself,  thus  avoiding  the  spoiling  of  the  latter  by  sparking. 
To  this  end  cams  arranged  on  the  spindle  of  the  controller 


act  upon  a  roller  A,  so  that  when  the  controller  approaches 
the  "  off"  position,  or  when  the  brake  is  applied,  the  roller 
is  lifted  by  said  cams  and  breaks  the  contact  at  the 
interrupter. 

1787    CLARKSON  &  WELCH.    Moulding  of  pneumatic  tyres 

for  wheels. 
1846    GREENLEES.    Smoking  pipes. 

BROWNING.    Screw  bolts  and  nuts. 
STEEL  &  FREDERICK  STEEL  &  CO.   LTD.  Pro- 
tectors and  covers  for  fruit  baskets. 
MORGAN.    Clasps  or  fastenings  for  drawers,  hinged 
boxes,  and  the  like. 
2459    REDFORD.    Metallic  packings. 

The  packing  comprises  a  metallic  ring  A  bored  to 
accurately  fit  the  piston  rod.  The  ends  of  this  ring  are 
spherically  shaped  to  fit  within  bearing  rings  B.  The 
outer  faces  of  these   rings  fit  against   further  rings  C. 


2058 
2143 

2230 


These  rings  may  form  part  of  the  casing,  but  one  of  them 
is  preferably  spring  controlled,  so  that  they  are  permitted 
to  move  parallel  to  the  rod,  and  to  give  way  to  any 
equalities  in  the  motion  of  the  rod. 


2244    CLAESEL.    Stringed  musical  instrument  of  the  man- 
dolin type. 

WHITE.    Automatic  stopping  of  railway  trains. 
BROPHY.    Atmospheric  gas  burners  for  use  in  cooking 

ovens  and  for  other  purposes. 
DE  NORMANVILLE  &  LEE.    Driving  gear  for  motor 
cars  and  for  other  services. 
The  principal  feature  of  the  gear  is  an  arrangement 
of  inter-engaging  primary  and  secondary  pinions  A  B  and 
a  second  central  wheel  C,  the  primary  pinions  A  being 


2298 
2344 

2530 


S530/OS 


arranged  to  gear  with  the  first  driving  central  wheel  D 
and  the  secondary  pinions  B    arranged  to  gear  with  the 
driven  annulus  E  and  the.  second  central  wheel  C. 
2631    LYNCH.    Ships'  telegraphs. 

2683    JOHNSON.    Machinery  for  bringing  metal  strips  and 

sheets  to  a  curved  form  in  cross-section. 
2720    DOBBIE.    Azimuth  instruments. 

2757  SERGEANT  &  LINDALL.  Railway  vehicles  for 
passengers.  [Date  applied  for  under  International 
Convention,    February  27th,  1904.] 

2764    LEWIS.    Plug  tap  for  beer  barrels  and  the  like. 

2779    SPENCER.    Frying  pans. 

2794  ROBIlNnON.  Lifeboats. 

2795  MITCHELL.    Apparatus   for  generating   steam  from 

hot  slag. 

The  combination  with  a  steam  generator  of  a  hollow  rotary 
slag  carrier  having  a  horizontal  axis  of  rotation,  and  provided 
with  a  series  of  radial  slag  receptacles,  the  portions  of  the 
periphery  of  the  slag  carrier  located  between  the  rceeptacles 
constituting  valves  for  closing  the  inlet  and  discharge 
openings  of  the  slag  carrier. 
2812    REDDAWAY.    Belt  fasteners. 

2890  SCOTT.  Apparatus  for  electrically-operating  gas  valves. 
2896    EDEN.    Safety   guards   for    collar  and  shirt-ironing 

machines  and  the  like. 
3046    SALMON.    Grip  belt  for  ladies'  apparel. 
3076    EVERSHED  &  VIGNOLES  LTD.,  and  EVERSHED. 
Electric  signalling  apparatus. 
A   current   ratio  indicator  has  duplicated  ratio  coils, 
closely  surrounding  ellipsoid  needles,  electrically  connected 
to   a  duplicate   variable    resistance   transmitter   for  the 
purpose  of  transmitting  a  limited  number  of  pre-arranged 


signals.  In  order  to  neutralise  appreciable  horizontal  com- 
ponents an  electro  magnet  A,  having  a  core  with  large 
polar  surfaces,  is  inserted  in  the  return  wire  carrying  the 
sum  of  the  ratio  currents,  so  that  compasses  placed  in 
proximity  cannot  be  affected. 
3159  GRINDEY  &  TURNER.  Strainer  for  milk  and  other 
fluids. 

COOK.    Poultry-recording  trap  nest. 
TYER.    Electrical  switches. 

KEITH  &  TUSON.    Blower  apparatus  for  forges  and 
the  like. 

SLADE.    Neck  bands  of  shirts  and  the  like  garments. 
STEPHAN  (Dandoy-Mailliard).    Combination  machine 
for  scattering,  shaking  up,  turning,  raking,  placing 
in  rows,  and  cocking  hay. 
THOMPSON    (Taylor).       Marking    machines,  mora 

especially  for  laundry  purposes. 
LIVESEY.    Warp  stop  motions  for  looms. 
ELMS-LESTER.    Hats  and  other  head  coverings. 
BIRKIN,  BIRKIN,  &  BIRKIN  (Malhere,  Malhere,  & 
Malhere).  Jacquards 


3161 
3265 
3266 

3379 
3530 


3700 

3738 
3828 
3873 
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3605    SIEMENS  BROS.  &  CO.  LTD.  (Siemens  &Halkse  Akt. 
Ges.).    Strainers  for  water  meters. 


A  strainer  A  made  of  perforated  material  is  introduced 
into  the  chamber  B,  so   that  all  the  water  is  strained 
before  it  enters  the  measuring  chamber. 
3874    BIRKIN,  BIRKIN,  &  BIRKIN  (Malhere,  Malhero,  & 
Malhere).    Machines  for  the  manufacture  of  lace  and 
braided  or  plaited  fabrics. 
HILLMAN.    Front   forks  for  bicycles,   tricycles,  and 
like  vehicles. 

SCHOUBOE.    Trigger  mechanism  for  automatic  fire- 
arms. 
ARENS.  Game. 

SLEEP  &  SOLOMON.    Taps  or  cocks. 
WINGROVE  &  DARRAH  (Belyea).       Protector  for 

incandescent  gas  burners. 
GLASHOFF.    Illumination  of  the  interiors  of  furnaces, 

ovens,  and  the  like. 
KUPPER.    Dough  kneaders. 
ROBINSON.    Cardboard  boxes. 
ABEL  (Act.-Ges.  fur  Anilin  Fabrikation). 

of  soluble  compounds  of  theobromine. 
BUTLAND.    Window  cleaner. 
REYNOLDS.    Variable  throw  eccentrics. 
A  diametrical  slot  is  provided  in  the  eccentric,  which  can 
slide  over  a  squared  portion  A  on  the  shaft.    A  link  con- 


4069 

4101 

4427 
1460 
4496 

4678 

4853 
4888 
4959 

5019 
5064 


Manufacture 


nects  a  pin  on  the  eccentric  with  an  actuating  slider  B  on 
the  shaft,  so  that  by  moving  the  slider  one  way  or  other  the 
eccentricity  of  the  eccentric  is  made  more  or  less  as  required. 
5119    HORNER  &  HORNER.    Manufacture  of  thimbles. 
ROYDHOUSE.    Stopper  for  bottles. 
LITTLE.    Drafting  machines. 

HURLE  &  HOUZE.    Regenerative  furnaces  for  the 
manufacture  of  glass  and  for  other  purposes  where 
a  high  temperature  is  required. 
The  invention  consists  in  the  arrangement  of  furnaces 
whereby  they  regenerate  their  own  heat,  and  in  placing 
them  so  that  the  gases  are  projected  over  the  tank  from 


5129 
5302 
5458 


opposite  points  and  so  impinge  the  one  on  the  other  that 
a  steady  heat  is  obtained  without  the  necessity  of  reversing 
the  fires  at  stated  intervals. 


5388    MESSERSCHMIDT.    Door  hinges. 

5479  WRIGHT  &  BRACY.  Machines  for  packing  cigarettes 
and  other  similar  articles  in  sealed  packages. 

5537  STEPHENSON.  Apparatus  for  purifying  water  or 
other  liquids. 

The  apparatus  of  a  rectangular  tank  into  which  the 
impure  water  falls.  One  side  of  it  is  perforated.  The 
plate  forming  the  upper  edge  of  the  aperture  is  so  arranged 
with  respect  to  the  level  of  the  weir  that  it  shall  always 
dip  below  the  surface  of  the  water,  thus  forming  a  siphon. 
After  rising  in  the  outer  leg  of  the  siphon  the  water  falls 
over  a  weir,  so  as  to  produce  a  smooth  stream.  A  sharp- 
edged  dividing  plate  meets  the  stream  of  water,  thereby 
dividing  it  into  aliquot  portions. 
5562    PEAL.    Trees  for  long  boots. 

HO  WORTH  (Moore  Electrical  Co.). 
operated  tubes  or  bulbs  containing 
vapour. 

The  invention  consists  in  a  vacuum  tube  lamp  which  has 
a  solid  organic  substance  (such  as  shellac  or  any  other 
compound  of  carbon,  oxygen,  and  hydrogen)  applied  in 
any  desired  manner  to  the  electrodes  of  a  lamp  to  its  sur- 


5866 


Electrically- 
rarefied  gas  or 
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face  or  contained  in  a  tube  connected  to  the  lamp.  The 
organic  substance  being  subjected  to  the  heating  effect  of 
an  electric  current  becomes  a  source  of  gas  supply,  said  gas 
becoming  luminous. 
5990    GLENN  &  HENKE.    Locomotive  boilers. 

The  invention  consists  in  providing  a  water  space  in 
the  boiler  with  entry  chambers  A  at  each  end,  and  con- 


necting said  chambers  with  a  series  of  horizontal  water 
tubes  within  the  flue  chamber  communicating  with  and 
receiving  heat  from  the  firebox. 

ZU  AICHLBURG  &  WRATITSCH.    Ink  wells. 
VICKERY.    Electric  lamps  for  illuminating  timepieces 

and  for  other  uses. 
TATUM.    Fruit  gathering  device.     _  .  a,  , 

COLLINS,  COLLINS,  COLLINS,  &  HARRIS.  Studs, 
solitaires,  dress  fasteners,  bracelet,  necklet,  or  glove 
fasteners,  and  the  like. 
6275  HlTGOT.  Driving  gear  for  motor  road  vehicles.  [Date 
applied  for  under  International  Convention,  April 
2nd    1904  1 

ARNANDEZ',  VOORHIES,  &  ARNANDEZ.  Combined 
railway  joints  and  chairs.    [Date  applied  for  under 
International  Convention,  June  23rd,  1904.] 
WESTHATJSSER.  Process  for  the  manufactui  e  oi  hydro- 
chloric and  hydrobromic  acids. 
LAKE  (St.  Louis  Car  Co.).    Route  indicators  tor  use 

on  tramcars  and  the  like. 
McCOLLUM.    Detachable  rims  for  pneumatic  and  other 

GOTTS'&    SANDYCROFT    FOUNDRY    CO.  LTD. 

Spring  valves. 
FORNANDER.      Beaters    or    movement  apparatus. 
[Date  applied  for  under  International  Convention. 
April  12th,  1904.] 


5992 
6053 

6183 
6210 


6667 


6759 


6945 


7021 


7361 


7665 
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7907    STUART.    Pneumatic  despatch  tube  apparatus. 

7966    TULLETT.    Pads  for  boots,  shoes,  and  the  like. 

8069    ROBERTS.    Steam  engine  governors. 

The  governing'  device  is  specially  intended  for  marine 
engines  to  prevent  the  propeller  shaft  racing.  Water  is 
pumped  into  cylinder  A  proportionally  to  the  engine  speed. 


When  this  increases  or  decreases  the  piston  in  cylinder  A 
moves  up  or  down,  and  operates  a  piston  valve  B  to  admit 
steam  to  cylinder  C.  The  piston  rod  thereupon  moves  down 
and  actuates  the  main  throttle  valve. 


TOM 


8098 
8127 

8213 
8277 
8517 
8695 
8900 
9036 


9316 
9336 
9457 
9544 

9664 
9668 

9698 


9847 


9938 


10176 

10369 
10369a 

10590 
10778 
10885 
11031 

11220 
11221 

11222 

11323 
11332 

11421 

11487 
11751 

11875 

11894 


PLOWMAN  &  WOODHOUSE.  Socks  and  stockings. 
CARTER.       Gas  proof    and    disconnecting   plug  for 

electrical  switches. 
RICHTER.    Preparation  of  printing  plates  or  surfaces. 
DANIELS.    Process  of  treating  tobacco. 
JJOULT   (Mills).    Gramophones  and  like  apparatus. 
LANDER.    Combined  golf-hole  socket  and  flagstaff. 
KLOBUKOWSKI.    Air-heating  stoves  or  fireplaces. 
MORTENS.    Process  and  means  for  photographically 

copying  designs  for  the  production  of  photo-mechanical 

printing  surfaces. 
GREEN.    Wood  or  other  panelling. 
LEITCH.    Apparatus  for  teaching  arithmetic. 
JAMES  (Organose  Co.).    Manufacture  of  a  food  product. 
IHLE.       Speed  indicators.       [Date  applied  for  under 

International  Convention,  May   20th,   1904.] " 
MARKHAM.    Valves  for  tandem-compound  engines. 
SCHMIDT.    Apparatus  for  producing  a  mixture  of  com- 
bustion gases  and  steam. 
KUESS  nee  SOLLEY.    Process  for  the  transformation 

of  alfa  and  other  similar  plants  into  paper  pulp  or 

textile  fibres.    [Date  applied  for  under  International 

Convention,  May  9th,  1904.] 
BREARLEY  &  BREARLEY.    Machinery  or  apparatus 

for  the  manufacture  of  bottles  and  like  glass  articles. 
WHITE.    Fish  plate  for  the  joints  of  railroad  rails. 

[Date  applied  for  under  International  Convention, 

May  12th,  1904.] 
BERGER.    Apparatus  for  measuring   differences  in 

the  pressure  of  gases. 
GEMS.    Lay  figures  or  garment  forms. 
GEMS.    Lay  figures  or  garment  forms.    [Date  applied 

for  under  Patents  Rule  9,  May  17th,  1905.] 
JANDER.    Clip  for  attaching  newspapers  to  doors. 
SQUIRES.    Elastic  tyres  for  vehicle  wheels. 
HENDY.    Boots,  shoes,  and  like  foot  wear. 
FEWSON.    Means  for  the  protection  of  screw  nuts, 

rivets,  and  bolt  heads  in  steam  boiler  furnaces. 
WEIKERT.    Non-refillable  bottles. 
SINSHEIMER.    Garment  hangers.    [Date  applied  for 

under  International  Convention,  July  12th,  1904.] 
HALSEY.    Ice  picks.    [Date  applied  for  under  Inter- 
national Convention,  June  2nd,  1904.] 
LAKE   (Jackson).    Gas  burners. 

SILBERMAN.    Supports  for  sanitary  cloths,  articles  of 

wearing  apparel  and  the  like. 
BIRCH.    Box  or  container  for  boots,  shoes,  and  the 

like. 

BUSCH.    Stuffing  boxes. 

MOORES  &  BAILEY.    Material  or  composition  for  use 

in  manufacturing  air  gas. 
HAWKES  &  KLEPETKO.    Water  jackets  for  cupola, 

blast,  and  similar  furnaces. 
PROCTOR.    Measuring  and  trying  device. 


12018    JUNKERS.     Explosion  engines.     [Date  applied  for 
under  International  Convention,  June  15th,  1904.] 
An  explosion  engine  is  governed  and  a  temproary  increase 
of  power  is  obtained  by  increasing  the  back  pressure  in 
the  working  cylinder  at  the  beginning  of  the  compression 


by  an  adjustable  throttling  device  arranged  in  the  exhaust 
pipe,  and  by  increasing  the  amount  of  mixture  supplied 
to  the  cylinder. 
12181.    ROSSEL.    Cover  for  elastic  tyres. 

The  cover  is  formed  of  layers  of  leather  superimposed  and 
strengthened  by  thicknesses  of  canvas,  linen,  hemp,  etc., 
and  enclosing  cores  forming  shoulders,  the  cover 
either  having  its  external  surface  smooth,  or  carrying  an 
additional  thickness  of  leather,  or  any  other  non-slipping 
protector. 

12269    ROUX.    Douche  apparatus.    [Date  applied  for  under 

International  Convention,  July  4th,  1904.] 
12305    PECK.    Propellers  for  ships  and  like  vessels. 

In  the  axis  of  the  propeller  shaft  is  provided  a  rod  with 
a  cross  piece,  the  respective  ends  of  which  are  connected 
by  links,  each  mounted  on  a  separate  axis  and  connected 
with  the  root  ends  of  the  respective  propeller  blades, 
means  being  provided  for  longitudinally  moving  the  said 
rod  such  that  whilst  the  blades  can  be  turned  to  vary  or 
reverse  their  angular  pitch  the  necessary  rigidity  of  the 
propeller  is  retained. 

12406    KNOLL.    Telephone  mouthpieces. 

ROUSSEAU.    Masks  for  administering  anaesthetics. 
BLOXAM    (Cannstatter     Misch-und  Knetmaschinen- 
Fabrik-Cannstatter  Dampf-Backofen-Fabrik  Werner 
&  Pfleiderer).    Dough-kneading  machines. 
WATZKE.    Driving  mechanism  for  machine  tools  and 
the  like. 

MEYER.    Stoppers   and  stoppering  of  bottles,  jars, 

casks,  barrels,  and  like  containers  or  receptacles. 
LAKE  (Wentworth).    Machines  for  making  boots  and 
shoes. 

BARKER  (Ferguson  Co.).    Water  level  regulators. 

A  tank  A  is  placed  in  communication  with  the  main  tank, 
so  that  the  water  level  in  both  is  the  same.  A  float  is 
placed  in  the  tank  A,  so  that  if  the  water  level  falls  it 


12535 
12669 


12733 


12737 


12761 


12820 


operates  a  valve  B  and  allows  water  to  ejiter  the  main  tank 
but  if  the  water  level  rises  a  valve  C  is  operated  and 
steam  supplied  to  a  pump  D  and  water  pumped  out  of  the 
tank. 

13001    HURST    &  DOWLER.    Tubular  metallic  rivets  for 
brace  tabs  and  the  like. 
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12877    RANSFORD  (Becker).  Superheaters. 

A  nest  of  superheater  tubes  is  arranged  in  the  smoke  box 
of  a  boiler.  Each  superheater  tube  is  a  ■  helical  coil,  the 
axis  of  which  is  arranged  to  be  coincident  with  that  of 


the  fire  tubes  of  the  boiler.    The  superheater  is  so  arranged 
that  it  may  be  removed  as  a  complete  unit,  which,  when 
in  position,  will  not  prevent  access  to  the  fire  tubes. 
|.'i082    PLATZ.    Receptacle  for  superheaters. 

The  superheater  receptacle  joining  the  boiler  is  divided 
into  vertical  chambers,  the  chamber  nearest  to  the  ends 
of  the  boiler  tubes  being  designed  for  the  reception  of  a 


superheater,  and  the  other  chambers  which  surround  the 
former  serving  for  directly  conducting  away  the  products 
of  combustion  and  as  a  protection  against  loss  of  heat  from 
the  superheater. 
I  :C'J3    BOULT  (Duntlcy).    Electric  drills. 


The  chief  feature  of  this  invention  is  a  frictional  driving 
connection,  such  as  a  friction  clutch,  which  permits  the 
driving  member  to  overrun  the  tool  when  the  load  reaches 
a  predetermined  amount. 
13004    BOULT    (Columbia    Typewriter  Manufacturing  Co.). 

Tabulating  mechanism  for  typewriters. 
1307!)    ZOBEL.    Chess  or  like  games. 


13137  FREISE.  Cover-locking  device  for  dust-bins  and  the 
like.  [Date  applied  for  under  International  Con- 
vention, July   2nd,   1904. j 

13326    PAIGE.    Traps  for  animals  or  birds. 

13453    WATSON.    Shell  fuses. 

13586  SIEMENS  BROS.  &  CO.  LTD.  (Siemens  k  Halske  Akt.- 
Ges.).  Method  of  and  means  for  supplying  current 
to  branch  stations  of  telephone  exchanges. 

The  improvement  refers  to  a  telephonic  installation  in 
which  the  branch  stations  are  supplied  with  current  from 
the  central  battery,  and  consists  in  connecting  the  one 
branch  of  the  double-line  subscriber's  circuit  to  the  battery 


by  means  of  an  auxiliary  lead  in  which  a  choking  coil  A 
is  interposed,  and  that  the  line  sections  to  the  battery 
and  to  the  main  station  are  blocked  by  condensers  B  or 
polarising  cells. 

13674    BROWNE.    Motor  road  vehicles. 


For  reducing  the  ratio  of  the  gearing  between  the  change- 
speed  gear  and  the  chain-driving  gear   a  reducing  gear  is 
introduced  between  the  differential  countershaft  and  the 
chain-driving  gear. 
13854.  LAWDER  &  RIDLEY.    Ventilating  valves  or  other 

similar  apparatus. 
14054    THOMPSON  (Schmitz).  Apparatus  for  testing  the  water 
of  boilers  under  operation. 

A  glass  tube  placed  at  a  suitable  point  and  connected  to 
the  water  space  of  the  boiler  is  arranged,  and  over  the 
same  is  placed  a  dropping  device  for  the  delivery  of  the  test 
solution. 

14102  ZIMMERLI.  Fasteners  for  shoes,  gloves,  garters,  and 
other  articles  of  attire,  also  suitable  for  bags  and 
the  like. 

14210  SIEMENS  BROS.  &  CO.  LTD.  (Siemens  Schuckert- 
werke  G.  m.  b.  H.).  Regulating  switch  apparatus 
for  increasing  or  decreasing  the  pressure  of  a  net- 
work in  finely-divided  stages. 

14252    OLIVER.    Machines  for  polishing  boots  and  shoes. 

14286  TEUFEL.  Manufacture  of  elastic  bandages  without 
rubber  threads. 
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14090    TOWNS.    Gas  producers. 

The  non-bituminous  carbonaceous  material  in  the  chamber 
A  is  raised  to  incandescence,  and  the  crude  gases  from  the 
producer  are  passed  up  through  this  incandescent  material; 


any  C02  present  being  thereby  decomposed,  an  dany  tarry 
vapours  being  also  converted  into  permanent  gases,  or 
intercepted  by  the  carbonaceous  material,  which  is  in  time 
carried  down  through  the  producer  into  the  ashpit. 
14316    METTLEE.       Manufacture  of  aromatic  alcohols  and 
ethers  by  the  reduction  of  aromatic  esters.  [Date 
applied  for   under  International  Convention,  July 
15th,  1904.] 

14780    LAKE  (Clinton  Wire  Cloth  Co.).    Apparatus  for  electric 
welding. 

Only  one  transformer  is  employed  for  effecting  a  plurality 
of  welds,  whilst  said  welds  are  quite  uniform.  One  of  the 
two  electrodes  between  which  the  welds  are  effected  is  fixed, 
and  the  other  one  is  automatically  .adjustable  to  the  pro- 
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duced  welds  by  means  of  springs  A.  As  the  plunger  carry- 
ing one  of  the  electrodes  drops  a  definite  distance  an  electric 
contact  is  produced  at  B,  a  current  flows  through  an 
electro  magnet  C,  and  the  primary  circuit  of  the  trans- 
former is  broken,  thus  stopping  the  welding. 

14394  RADFOED  (Dillinger  Fabrik  gelochter  Bleche,  Franz 
Meguin  &  Co.  Aet.-Ges.).  Apparatus  for  stamping 
and  compressing  fuel  and  the  like  material. 

14408    SCEAFFOED.    Eegistering  mechanism  for  meters. 

14160    YEO.    Apparatus  for  heating  and  pasteurising  milk. 


14472  HYDE  &  HYDE.  Apparatus  to  level  the  public  footpath 
where  vehicle  entrances  occur  to  be  lowered  and  raised 
as  required. 

JUSTICE  (United  States  Fibre  Stopper  Co.).  Machine 
for  manufacturing  pulp  articles,  such  as  stoppers  for 
bottles. 

MEYS.    Suspending  the  drum  casings  of  centrifugal 

milk  separators. 
BOULT  (Punt).       Shifting  spanners,  screw  hammers, 

and  instruments  of  a  like  nature. 
BAGNOLD  &  McQUEEN.    Door  latches. 
KONIG.    Titration  apparatus. 

BAEEATH.    Means  for  supplying  water  under  constant 

pressure  to  freezing  plates. 
SCHNELL.    Turntable  for  railways. 
HESS.    Elevator  or  conveyor  apparatus  for  the  exterior 
of  buildings.    [Date  applied  for  under  International 
Convention,  July  26th,  1904.] 
CAEPENTEE.    Direction  signs  for  streets  and  other 

purposes. 
GJUKE.    Hydraulic  rock  drills. 
When  the  inlet  A  is  placed  in  communication  with  the 
pressure  conduit  the  entering  pressure  liquid  forces  back  the 
piston  B,  and  the  inlet  A  is  closed  by  a  valve  connected 
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14&77 

15C32 

15126 
15160 
15281 

15310 
15384 


15441 


15483 


to  the  piston.  The  air  compressed  by  the  movement  of  the 
piston  in  the  chamber  C  forces  the  piston  forward,  the 
pressure  liquid  being  forced  out  through  the  outlet  D,  and 
the  inlet  will  again  be  opened  and  the  outlet  closed. 

15519    KENNEDY  &  JOHNSTON.    Window  screens. 

15730   CAMEEON.    Game  apparatus. 

15824    PHILLIPS.    Apparatus  for  transferring  cash,  parcels, 

or  other  articles  from  point  to  point. 
15856    EEISS.    Inverted  gas  lamps. 

15913    DEEYEE.    Casks,  cans,  or  other  vessels  for  ignitible 

or  explosive  liquids  or  gases. 
16306    JONES.    Manholes  or  inspection  chambers. 
16418    GOODEEIDGE.    Brush  protector. 

16695    HANNING  &  FELDTMANN.       Receptacle  for  toilet 

or  other  powder. 
16907    MALNBURG.    Hose  supports. 

17069    MACDONALD.  Plate  and  letterpress  printing  machines. 
17303    HOFFSUMMER.    Manufacture  of  photographic  papers. 
17710    RHEINISCHE     METALLWAAEEN      UND  MAS- 
CHINENFABRIK.  Double-time  fuses  for  projectiles. 
[Date  applied  for  under  International  Convention, 
November  17th,  1904.] 
A  protecting  socket,  cap,  or  ring  of  stronger  material  than 
the  fuse  body  is  provided  between  the  fuse  body  and  the 
igniting  charge  rings,  the  protecting  socket  being  adapted 
to  support  the  latter  so  as  to  prevent  their  deformation 
by  concussion  on  firing. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1901. 

1905. 

10311    CLEMENT.       Carburetters     for  internal-combustion 
engines. 

10865    BROCHERIOUX,  TOCHON,  &  SOC.  FORTIER  ET 

MAEOTTE.  Phonographs. 
16053    HOLTZHEUEE.    Discharge  pipe  for  the  water  closets 

of   railway  and'  like  vehicle. 
17384    DOMBEET.       Transmission    mechanism     for  motor 

vehicles. 

18908    HODGKINSON.    Elastic-fluid  turbines. 
19513    SEAELE.  Firearms. 

19535    HAMOE.    Eock  drills  and  other  impact  tools. 
19566    NOEL.    Keyless  lock  with  a  permutation  device. 
19632    SEMMLEE.    Turbines  operated  by  steam  and  hot  gases 
19634    EGGEE.    Eivetless  and  nailless  horse  shoe. 
19638    BOECHEES,  GUNTHEE,  &  FEANKE.    Process  for 

the  electrolytic  production  of  copper. 
19652    HEEZ.    Anti-vibrating  device  for  carriage  springs  and 

the  like. 
19784    BATAULT.  Cooler. 
19890    EOHEBACH.    Cocks  or  taps. 
19896    HOLBY.    Navigable  vessels. 

20007    AKT.-GES.  BEOWN,  BOVEEI,  &  CIE.  Automatically- 
acting  reversing  apparatus. 
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DIRECT-CURRENT  TURBO-DYNAMOS. 


The  Allgemeine  Elektrizitats-Gesellschaft,  of  Berlin,  have 
developed  some  new  types  of  direct-current  turbo-dynamos, 
of  which  a  short  description  is  given  in  the  following.  The 
intimate  combination  of  the  turbine  and  dynamo  will  be 
noted  from  the  figures,  the  dynamo  resting  between  two 
main  bearings  on  a  solid  foundation,  while  the  turbine 
is  supported  by  the  prolonged  legs  of  the  frame.  Another 
small  bearing  is  fitted  to  the  cover  of  the  casing,  and  is  ; 
intended  to  guide  the  shaft  end  and  to  deal  with  the  weight 
of  the  regulator.  The  use  of  only  two  main  bearings 
warrants  to  the. turbo-dynamo  the  advantage  of  a  simple 
and  stable  structure,  any  strains  being  transmitted  by 
these  main  bearings  to  a  rigid  foundation  plate.  The 
machines  may  accordingly  be  mounted  on  very  light  founda- 
tions, it  even  being  sufficient  to  pour  out  some  cement 
beneath  the  machine  to  replace  any  anchoring. 


against  radiation  by  a  non-conducting  material  and  polished 
sheeting. 

The  working  cycle  of  the  steam  in  the  turbine  is  as 
follows :  After  entering  through  the  main  valve  into  the 
steam  chamber,  the  steam  arrives  at  the  nozzles  of  the 
first  stage,  where  nearly  the  whole  of  the  pressure  is  con- 
verted into  speed,  when  the  steam  jet  strikes  the  first  vane 
rim  at  a  high  velocity,  and  after  traversing  a  guiding 
conduit  reaches  the  second  rim.  After  the  steam  has  thus 
yielded  half  of  its  energy  to  the  wheel  of  the  first  stage,  it 
penetrates  through  another  set  of  nozzles  fixed  to  the 
intermediate  cover  into  the  second  stage  there  to  convert 
into  speed  any  amount  of  pressure  that  is  left.  From  this 
second  set  of  nozzles  the  steam  reaches  the  two  rims  of  the 
second  wheel,  after  which  it  passes  to  the  condenser. 

The  steam  can,  however,  also  be  exhausted  into  the 
atmosphere,  and  the  turbine,  if  required,  can  be  operated 
with  exhaust,  even  in  permanent  operation.    If  a  normal 


DIRECT-CURRENT  TURBO-DYNAMO,  CONSTRUCTED  BY  THE  ALLGEMEINE  ELEKTRIZITATS-GESELLSCHAFT,  BERLIN. 


The  turbine  lias  been  designed  as  a  double-step  action 
turbine,  with  a  casing  including  two  compartments  and 
two  wheels.  Each  of  the  latter  is  calculated  for  two  speed 
stages,  and  therefore  bears  two  rims  of  vanes.  The 
system  thus  is  a  combined  pressure  and  speed  stage 
turbine. 

The  vanes  of  the  turbine  have  been  made  from  a  special 
material,  which  is  extremely  resisting.  They  are  fitted 
into  the  collar-shaped  thickened  wheel  rim.  The  two 
"wheels  of  the  turbine  are  mounted  one  behind  the  other 
on  the  shaft  in  a  common  casing,  being  separated  only  by 
an  intermediate  cover.  The  casing  itself  is  of  cast  iron 
that  has  been  submitted  to  a  hydraulic  pressure  test,  the 
steam  being  expanded  nearly  down  to  atmospheric  pressure 
before  entering  the  first  compartment  of  the  casing.  A 
safety  valve  has  been  provided  for. the  case  of  an  increase 
in  pressure  during  operation.      The  casing  is  protected 


condensing  steam  turbine  is  to  work  with  exhaust,  a 
change  valve  is  provided  between  the  turbines  and  con- 
denser. In  order,  then,  to  obtain  approximately  the  full 
output  with  economical  steam  consumption,  part  of  the 
steam  is  discharged  into  the  open  from  the  first  stage, 
instead  of  causing  the  whole  steam  to  traverse  the  second 
stage.  The  exhaust  conduit  of  the  first  stage  is  generally 
led  into  the  open,  combined  with  the  exhaust  conduit  from 
the  change  valve. 

The  oil  for  lubricating  is  supplied  under  pressure  by  a 
rotary  pump  driven  by  the  turbine  itself.  The  shaft  is 
made  from  nickel  steel  or  Siemens-Martin  steel.  The 
bushes  are  made  from  cast  iron  with  white-metal  linings. 
The  bushes  are  also  cooled  by  water. 

The  dynamo  is  a  compensated  direct-current  machine, 
having  a  perfectly  constant  position  of  the  brushes  for  any 
loads. 
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The  compensation  coil  is  displaced  by  half  a  pole  division 
against  the  shunt  coil,  and  traversed  by  the  main  current. 
Though  this  compensation  coil  be  somewhat  analogous  to 
the  compound  coil  of  constant-tension  direct-current 
dynamos,  it  is  generally  not  suitable  for  maintaining  the 
tension  at  constant  for  any  loads — i.e.,  will  only  com- 
pensate for  the  armature  reaction,  and  not  to  increase 
the  intessity  of  the  main  field. 

The  voltage  has  therefore  to  be  regulated  by  means  of 
a  shunt  regulator,  or  the  machine  be  provided  with  a  com- 
pound coil  in  addition  to  the  compensation  coil. 

The  shunt  coil  and  compensation  coil  overlap  on  one 
another  in  a  manner  similar  to  the  arrangement  of  a 
two-phase  machine,  the  latter,  however,  being  subdivided 
into  several  smaller  sectional  coils,  while  the  shunt  wind- 
ings consist  of  a  number  of  non-divided  individual  coils 
equivalent  to  the  number  of  poles. 

The  regulator  is  driven  from  the  main  shaft  through  a 
worm  and  worm  wheel,  and  work  indirectly,  acting  on  a 
small  servo-piston,  which  receives  compressed  oil  as  motive 
power,  thus  providing  a  highly-sensitive  regulation.  It 
is  located  immediately  behind  the  main  valve.  On  a 
sudden  release  of  the  whole  load  the  speed  will  not  be 
increased  by  more  than  5  per  cent,  while  25  per  cent 
variation  of  load  corresponds  to  about  2  per  cent  change 
of  speed. 

The  above  type  of  direct-current  turbo-dynamo  is  con- 
structed in  units  up  to  750  kw.  The  angular  speed  is 
3.000  r.p.m  with  types  of  50  kw.  to  300  kw.,  2,000  with 
500  kw.  units,  and  1.500  with  the  750  kw.  machine. 
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arithmetic  solutions.  The  subject  is  treated  in  particular 
reference  to  its  application  of  mechanics  to  engineering. 
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becoming  acquainted  with  the  scope  of  the  work  and  result 
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By  A.  E.  Larkman  and  A.  Lindsay.  Glasgow:  James 
Brown  and  Son,  "  The  Nautical  Press,"  Pollokshields. 
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A   NEW    BAND-SAW  FILER. 


It  has  always  been  recognised  that  the  band  saw  which 
is  filed  by  the  hand  cuts  better  than  the  One  filed  by 
machine,  and,  furthermore,  it  has  always  been  the  endeavour 
of  the  makers  of  filing  machines  to  secure  a  mechanism 
that  will  put  a  saw  into  as  good  condition  as  with  hand- 
filing  methods. 

The  band-saw  blade  which  cuts  the  freest  and  longest 
without  attention  has  been  sharpened  with  regard  to  four 
conditions,  all  of  which  are  important  in  the  order  named, 
and  must  be  observed  to  secure  a  perfect  cutting  saw. 

(1)  It  is  most  essential  that  the  tooth  must  be  sharpened 
squarely  across.  As  for  file,  this  should  be  held  perfectly 
level  at  a  light  angle  with  the  saw,  otherwise  the  cutting 
points  of  the  teeth  on  one  side  of  the  saw  will  be  in  advance 
of  those  on  the  other,  and  the  saw  will  not  follow  a  line, 
but  will  lead  to  one"  side.  (2)  In  urging  the  filing  of  the 
top  of  the  teeth  last,  the  end  to  be  gained  is  a  shape 
such  that  the  burr  is  thrown  *'  over,"  as  in  fig.  2,  and 
not  project  "  up. "  This  ensures  greater  keenness, 
cutting  the  longer,  and  do  the  better  work.  With 
the  burr  projecting  up,  as  in  fig.  3.  the  cut  will 
drag,  and  ihe  burrs  will  scon  break  off,  leaving  the 
saw  dulled.  (•'?)  Tlie  desirable  amount  of  hook  to  the 
tooth  should  be  determined  and  maintained.  As  much 
hook  as  can  well  be  given  by  a  three-cornered  file  cuts  best, 
and  the  saw  will  clear  itself  in  ordinary  work  on  dry 
and  short-grained  woods.  Less  hook  is  desirable  on  wet 
or  stringy  woods,  where  straighter  teeth  work  better. 
(-1)  The  teeth  should  have  even  jointing,  in  order  that 
full  efficiency  may  be  obtained  from  each  cutting  tooth. 


Fig.  1. 

With  the  filer  shewn  in  fig.  1,  and  made  by  the  New 
Britain  Company,  New  Britain,  Conn.,  U.S.A.,  the  best 
sharpening  may  be  done  by  a  novice. 

The  art  of  filing  consists  largely  in  acquiring  the  "  feel  " 
of  the  file  when  working  horizontally.  In  this  the  eye 
is  not  much  of  an  aid,  as  one  cannot,  while  working, 
stand  at  one  side  and  view  the  file  to  see  that  it  is  held 
level. 

The  file  is  guided  mechanically  in  a  horizontal  direction, 
and  also  prevented  from  turning  in  the  hand.  These 
<ruided  movements  determine  the  contour  of  the  tooth, 
remove  any  tendency  to  variation  in  the  shape  of  same, 
and  limit  the  personal  skill  required.  The  operator  is 
simply  called  upon  to  see  that  the  file  goes  square  across, 
and  the  eye,  of  course,  is  sufficient  guide  when  above  the 
file  to  tell  if  the  saw  is  being  filed  square  across. 

Band  -saw  teeth  varv  in  spacing,  even  in  new  blades,  and 
this  can  be  tested  with  a  straight-edge  under  top  of  the 
teeth.  A  slight  toucli  of  emery  or  stone  on  teeth  of 
saw  whilst  running  will  give  the  point  to  which  each  tooth 
is  to  be  sharpened,  and,  on  the  "  New  Britain  "  filer,  In- 
going over  the  saw  only  once,  these  points  can  be  brought 
up. 


With  regard  to  the  vice,  a  spring  adjustment  and  cast- 
off  serves  to  regulate  the  pressure  of  the  hardened  and 
ground  jaws,  which  will  hold  any  saw  without  chattering, 
and  at  the  same  time  allow  same  to  be  fed  along  by  the 
file  itself,  this  being  an  important,  feature. 

A  slight  pressure  of  the  file  from  left  to  right  will  carry 
the  sawr  along  with  it,  as  pressure  in  this  direction  tends 
to  release  the  jaws  enough  to  allow  the  saw  to  slip,  and 
when  the  pressure  is  removed  the  saw  is  again  firmly  held. 
A  stop  pin  is  provided  at  the  right  of  the  fixed  jaw  to 
prevent  over-running  of  the  file  when  sharpening  or  feeding. 


Fig.  3.  Fia.  4. 


The  only  adjustment  is  to  set  the  under-gauge  to  the 
back  of  the  saw  so  that  the  teeth  will  project  just  enough  to 
allow  the  file  to  pass  freely  through.  This  gauge  works  in 
parallelism,  and  is  held  by  a  single  thumb  screw. 

A  special  Swiss  model  hand-cut  file,  fig.  1,  is  provided, 
and  it  has  rounded  corners  to  prevent  checking  or  cracking 
of  narrow  band-saw  blades,  which  sometimes  break  from  the 
sharpened  corners  at  the  gullet  of  the  teeth  as  left  by 
sharp-edged  files. 

The  point  of  the  file  is  carried  in  a  roller-guide  device, 
which  holds  the  same  to  any  level  required,  and  rotates 
to  the  proper  angle  for  the  desired  hook  of  the  teeth. 
These  two  adjustments  of  the  file  may  be  changed  with 
relation  to  each  other,  and  yet  may  be  fixed  and  the  file 
firmly  clamped  by  setting  screws.  The  hardened  rollers 
on  the  polished  plate  do  not  impede  the  action  of  the 
file,  while  yet  controlling  and  guiding  it,  and  there  is  no 
more  retarding  felt  than  in  free  hand  filing. 

The  makers  of  the  machine  are  the  New  Britain  Machine 
Company,  New  Britain,  Conn.,  U.S.A.,  the  English  agents 
being  Messrs.  J.  B.  Stones  and  Company,  Finsbury  Pave- 
ment, London. 


The  Eoyal  Agricultural  Society  of  England  have 
decided  to  bold  their  show  next  year  at  Derby,  on  June  27th 
to  June  30th. 
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SPARE   GEAR    FOR  STEAMERS. 

By  F.  J.  Kean,  B.Sc.  (Lond.). 

When  a  breakdown  occurs  with  a  piece  ol  machinery  on 
land,  provided  it  is  not  of  a  very  serious  character,  it  is 
generally  possible  nowadays  to  telegraph  particulars  to 
the  makers,  and  have  the  broken  part  replaced  by  a  new 
on a  from  "  stock  "  within  the  space  of  a  few  hours. 

But  consider  the  case  of  a  steamer,  built,  let  us  say,  on 
the  Clyde,  which  is  voyaging  across  the  Pacific,  and  suppose 
that  from  some  cause  or  other  the  eccentric  strap  of  the 
high-pressure  engine  breaks.  The  ship  may  be  several 
hundred  miles  from  the  nearest  port ;  it  is  therefore 
impossible  to  telegraph  for  another  strap,  and  even  if  it 
were  not  so,  a  delay  of  several  weeks  must  occur  before 
another  steamer  can  arrive  from  the  Clyde,  bringing  the 
new  strap  with  it.  It  is  difficult  to  imagine  how,  with  the 
limited  workshop  appliances  likely  to  be  found  on  board, 
repairs  could  be  satisfactorily  executed;  consequently  the 
ship  becomes  a  mere  derelict,  waiting  its  chance  of  being 
picked  up  by  a  passing  steamer,  and  all  on  account  of  a 
single  eccentric  strap. 

Such  an  accident  as  this,  occurring  as  it  does  without 
the  least  warning,  serves  to  bring  prominently  before  us 
the  utility — nay,  even  the  necessitj- — of  carrying  a  certain 
number  of  spare  fittings  on  every  ocean-going  steamer. 

The  question  as  to  what  particular  fittings,  and  how 
many  of  each  kind  should  be  carried,  depends  in  each  case 
upon  the  type  of  machinery  fitted,  but  more  particularly 
upon  the  discretion  of  the  owners ;  and  no  general  rules 
can  be  laid  down  beyond  the  bare  statement  that  it  is  not 
necessary  to  carry  duplicates  of  every  working  part,  nor 
is  it  advisable  to  carry  no  duplicates  at  all. 

In  order  to  realise  what  an  important  feature  of  the 
equipment  of  an  up-to-date  steamer  the  "  spare  gear " 
really  is,  one  has  only  to  read  through  the  following  lists, 
which  indicate  to  some  extent  the  amount  of  spare  gear  it 
is  customary  at  the  present  time  for  an  ocean-going 
steamer  to  carry. 

The  items  may  be  divided  up  into  three  distinct  groups, 
as  follows  : 

(1)  .  Spare  gear  for  the  main  engines. 

(2)  .  Spare  gear  for  the  boilers. 

(3)  .  Spare  gear  for  the  auxiliary  engines. 

Each  group  is  distinct  in  itself,  and  must  be  treated 
separately. 

(1).  The  spare  year  for  the  main  enyines  would  include 
some  or  all  of  the  following : 

One  pair  of  main  bearing  brasses. 

One  pair  of  bolts  and  nuts  for  main  bearings. 

A  few  holding-down   bolts  for   main   bearing  frames, 

column,  and  cylinder  feet. 
One  pair  of  crank-pin  brasses  and  two  pairs  of  gudgeon 

pin  brasses  for  connecting  rod. 
One  pair  of  bolts  and  nuts  for  each  end  of  connecting  rod. 
One  eccentric  sheave  and  strap  complete  for  horse  power 

ahead. 

One  eccentric  sheave  and  strap  complete  for  horse  power 
astern. 

One  die  block  and  brass  liners  for  all  the  others. 

Two  pairs  of  eccentric  rod  brasses,  and  two  pairs  of -bolls 

and  nuts  for  same. 
One  valve  spindle  complete,  and  one  pair  of  brasses  for 

another. 

A  few  spare  bushes  for  the  rods,  or  two  pairs  of  brasses. 
One  piston  rod  and  nuts  complete. 

Packing  rings  and  springs,  and  junk  rings  for  all  pistons 

and  piston  valves. 
One  set  of  studs  and  nuts  for  one  ring. 
Several  studs  and  nuts  for  cylinder  and  valve-chest 

covers. 

One  spindle  and  nut  complete  for  main  stop  valve. 
Springs  for  relief  and  reducing  valves. 


Bucket  for  air  pump. 

Bubber  or  metallic  valves  for  air  and  bilge  pumps. 
Air  pump  rod  and  nut  complete;  also  bilge  and  feed- 
pump rods. 

One  shoe  for  crosshead  (ahead  guide),  and  screws  for 

fixing  same. 
Several  bolts  and  nuts  for  shaft  couplings. 
( me  length  of  crank  shaft  complete. 
( >ne  tail  end  shaft  with  liner  and  nut  complete  for  each 

engine. 
Two  or  more  thrust  shoes. 

One  propeller,  or  at  least  one  blade,  with  bolts  for  same. 

About  20  condenser  tubes  for  each  condenser. 

Belief  rings,  compression  screws,  and  springs  for  each 
slide  valve. 

Two  pairs  of  brasses  for  air  pump  links. 

This  list  of  geur  is  somewhat  in  the  nature  of  a  com- 
promise, for  whilst  it  embodies  numerous  items  which  no 
niie  would  dream  of  carrying  on  a  cargo  boat  of  four  or  five 
thousand  tons,  it  omits  a  large  number  of  items  which  are 
deemed  essentials  even  on  a  very  small  warship ;  but  at  the 
same  time  it  indicates  something  like  the  average  practice 
on  large  passenger  steamers  of  eight  or  ten  thousand  tons. 
It  should  be  remembered  that  there  are  no  hard  and  fast 
rules  on  the  subject  whatever  ;  in  some  cases  considerations 
of  the  weight  and  bulk  of  the  parts  are  of  vital  import- 
ance ;  in  other  cases  they  rank  for  nil. 

(2).  The  spare  gear  for  the  boilers  should  include  the 
following  : 

At  least  one  dozen  smoke  tubes  for  each  boiler. 
Several  patent  tube  stoppers. 
One  safety  valve  spring  for  each  boiler. 
Sufficient  firebars  and  bearers  for  one  furnace. 
One  or  two  feed-check  valves  and  spindles. 

It  will  be  noticed  that  this  list  is  quite  small  compared 
with  that  for  the  engines,  but  should  the  steamer  be  fitted 
with  water-tube  boilers,  particularly  Belleville  boilers,  the 
list  of  gear  becomes  very  formidable,  chiefly  owing  to  the 
difficulty  of  replacing  damaged  tubes. 


Fio.  i. 


It  would  read  somewhat  thus,  depending,  of  course,  on 
the  number  of  boilers  : 

One  complete  generator  element  to  every  two  or  three 
boilers. 

One  complete  economiser  element  to  every  two  or  three 
boilers. 

Sufficient  tubes  for  oue  generator  element,  and  sleeves 

and  rings  for  same. 
Sufficient  tubes  for  one  economiser  element,  and  sleeves 

and  rings  foi  same. 
Junction  boxes  for  the  above. 
Several  tee-headed  anchor  bolts. 

Two  manganese  bronze  non-return  valves  for  each  boiler. 
One  float,  with  levers,  for  automatic  feed  apparatus. 
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Sufficient  nipples  for  the  generator  elements  of  one 
boiler. 

Sufficient  nipples  for  the  econoniiser  elements  of  one 
boiler. 

One  or  two  downcast  pipes,  with  sleeves  and  rings. 

One  or  two  elbow  jiieces,  with  sleeves  and  rings. 

Sufficient  handhole  doors,  with  nuts  and  washers  com- 
plete, for  one  generator  element,  and  for  one 
econoniiser  element. 

(3).  Spare  Gear  for  the  Auxiliary  Engines. — The  gear 
belonging  to  each  engine  is  very  often  collected  together 
and  fixed  on  to  a  small  steel  plate  about  2  ft.  6  in.  square, 
which  can  be  secured  by  four  \  in.  bolts  to  some  con- 
venient bulkhead  near  the  particular  engine  to  which  it 
belongs.  Fig.  1  .-shows  the  arrangement,  and  each  set 
usually  contains  the  following  items  : 

Piston  rod,  valve  rod,  eccentric  strap  and  rod,  eccentric 
sheave,  piston  packing  rings,  bolts  and  brasses  for  main 
bearings,  brasses  and  bolts  for  connecting  rods,  and  spindle 
for  stop  valve. 

The  number  of  these  plates  which  are  scattered  about 
the  engine  and  boiler  rooms  will  depend  on  the  type  of 
steamer.  There  may  thus  be  one  or  more  plates  of  gear 
for  some  or  all  of  the  following : 

Feed  pumps,  bilge  and  fire  pumps,  circulating  pumps, 
auxiliary  air  pumps,  distiller  circulating  pump,  refrigerat- 
ing engines,  air  compressing  engines,  steering  engines, 
fan  engines,  winches,  turning  engines,  and  ash  ejectors. 

Other  items  of  gear,  which  are  not  included  in  the  above 
lists,  but  which,  nevertheless,  occupy  a  considerable 
amount  of  space,  are :  Coils  for  the  evaporator,  coils  for 
the  distiller,  armatures  for  dynamos,  plates  for  the  grease 
extractors,  impellers  for  the  circulating  pumps,  and  rods 
for  bilge  and  feed  pumps. 

(To  be  confirmed.) 


THE    METAL  MARKETS. 

October. 

Pig  Iron. — There  lias  been  little  variation  in  the  daily 
prices  for  pig  iron  and  the  high  prices  have  been  maintained, 
the  average  for  this  month  being  slightly  higher  than  in 
September.  Towards  the  end  of  the  month  the  disturbances 
in  Russia  caused  a  lull  in  the  buying,  and  quotations  became 
slightly  easier.  The  only  real  weak  spot  in  the  market  is  said 
to  be  the  over  production  of  Cleveland  pig,  and  this  would 
soon  be  remedied  by  changing  furnaces  turning  out  Cleveland 
iron  to  hematite  iron  if  supplies  of  Spanish  ore  were  more 
readily  obtained.  The  average  daily  prices  on  the  Glasgow 
market  were:  Scotch,  57s.;  Cleveland,  53s.;  and  hematite, 
70s.,  against  53s.,  48s.  7d.,  and  60s.  7d.  respectively  for 
September.  In  London  the  prices  averaged,  Cleveland  53s.  and 
standard  51s.  3d.,  against  48s.  9d.  and  47s.  4d.  respectively  last 
month.  The  shipments  from  the  Tees  for  the  month  have  not 
come  up  to  expectations. 


Public  Stores  Stocks  of  Pig  Iron. 


Oct.  2nd. 

Oct.  31st. 

Tons. 

Tons. 

Connal's,  at  Glasgow  

24,124 

23,332 

605,708 

63S.C9T 

3,068 

3,396 

632.91S 

665,425 

Aggregate  increase  for  the  month,  32,534  tons. 
Copper. — The  market  was  generally  fairly  active,  but  a 
little  irregular  at  times,  and  prices  continued  to  be  high,  the 
average  daily  settlement  price  on  the  London  market  for  the 
month  being  £71  15s.  lOd.  per  ton,  against  £69  19s.  for 
September,  and  ,£59  18s.  lid.  for  the  corresponding  month  last 
year.  The  lowest  price  was  £71  on  the  27th,  and  the  highest 
£72  10s.  on  the  23rd  and  24th.  The  slight  decline  at  the 
end  of  the  mouth  was  due  to  the  general  feeling  of  indifference 
among  operators  and  the  disturbances  in  Russia.  Messrs. 
Henry  R.  Merton  and  Company  Limited  give  the  visible  supply 
as  15,772  tons,  against  16,394  tons  a  month  ago.  The  supplies 
for  October  total  26,573  tons,  and  the  deliveries  26,805  tons, 


against  28,826  tons  and  29,042  tons  respectively  for  September. 
The  stocks  in  England  and  France  amount  to  6,997  tons,  against 
8,304  tons  at  the  end  of  September.  The  Chili  charters  for  the 
month  are  2,400  tous.  The  deliveries  do  not  include  300  tons 
shipped  to  America. 

Tin. — Prices  continued  at  about  last  month's  rates,  with 
a  slight  increase  towards  the  end  of  the  month,  due  to  higher 
Eastern  cable  advices  and  by  the  recent  of  buying  orders  on 
American  account,  the  demand  being  well  distributed.  The 
lowest  daily  settlement  price  was  ,£146  on  the  10th,  English 
ingots  being  £149  10s.  on  that  date.  The  highest  prices  were 
daily  settlement  £149  15s.  and  English  ingots  £153  on  the  31st, 
the  averages  for  the  month  being  £148  2s.  3d.  and  ,£151  Is. 
respectively,  against  ,£146  16s.  and  ,£147  to  £148  last  month. 
Messrs.  A.  Strauss  and  Company  give  the  quantities  on  spot  aud 
landing  as  4,497  tons,  against  1,802  tons  a  month  ago.  The 
deliveries  for  the  month  in  London  were  1,067  tons,  and  in 
Holland  1,312  tons,  against  1,537  and  1,096  tons  respectively 
in  September.  The  visible  supply  amounts  to  12,495  tons, 
against  14,237  tons  on  September  30th.  The  Straits  shipments 
for  the  month  total  3,900  tons,  of  which  2,525  tons  are  for 
London,  293  tons  for  America,  and  580  tons  for  the  Continent. 

Lead. — The  market  was  firm  and  strong  throughout  the 
month,  aud  prices  were  well  maintained.  The  average  prices 
on  the  London  market  were — soft  foreign  £14  17s.  and  English 
£15  2s.  3d.  per  ton.  The  lowest  prices  were — soft  foreign  £14  5s. 
and  English  ,£14  10s.  on  the  3rd,  and  the  highest,  ,£15  2s.  6d. 
and  £15  6s.  3d.  respectively  on  the  31st. 

Manufactured  Iron  and  Steel. — The  demand,  due 
to  the  continued  prosperity  of  the  shipbuilding  and  engineering 
trades,  has  led  to  increases  of  price  in  all  classes  of  iron  and 
steel.  The  market  quotations  at  Middlesbrough  on  the  31st 
were:  Common  iron  bars,  £7;  best  bars,  £7  10s.;  iron  ship 
plates,  £7  5s.;  iron  ship  angles,  £7  5s.;  iron  ship  rivets,  £8; 
steel  bars,  £6  15s.;  steel  ship  piates,  £7;  angles,  ,£5  12s.  6d. ; 
steel  boiler  plates,  £8;  steel  joists,  £6  7s.  6d.;  steel  sheets 
(singles),  £7  10s.;  doubles,  £8;  and  heavy  sections  of  steel  rails 
£5  5s.,  all  less  2J  per  cent  except  rails.  Coke  continued 
plentiful  and  cheap  for  early  delivery.  Rubio  ore  of  50  per 
cent  quality  was  in  the  neighbourhood  of  18s.  9d.  ex  ship  Tees. 
Plates  and  angles  were  raised  10s.  per  ton  in  the  second  week 
of  the  month  and  a  further  5s.  for  bars,  and  the  same  for  plates 
on  the  16th.  At  Barrow  steel  plates  brought  £7  per  ton,  while 
in  the  Midlands  the  market  has  been  very  strong  with  con- 
siderable business  done,  unmarked  bars  bringing  £6  10s.  The 
official  minimum  selling  price  for  galvanised  corrugated  sheets 
was  raised  on  the  19th  to  the  extent  of  10s.,  making  the  price 
£11  15s.  per  ton.  The  export  demand  for  these  sheets  shows 
remarkable  expansion,  the  shipments  for  September  having 
increased  by  about  6,000  tons,  the  price  being  about  £12  5s.  for 
bundles  at  Liverpool.  The  Scotch  malleable  iron  makers 
advanced  prices  £1  per  ton  during  the  month,  the  second 
advance  of  10s.  per  ton  being  on  the  25th. 

Spelter. — Owing  chiefly  to  its  extreme  scarcitv  the  price 
of  spelter  rose  during  the  month  from  g.o.b.  £27  15s.,  and 
specials  £28  on  the  3rd  to  £28  15s.  aud  £29  respectively  on  the 
25th.  The  market  then  became  a  little  easier,  and  the  prices 
on  the  31st  were  ,£28  7s.  6d.  for  g.o.b.  and  £28  12s.  6d.  for 
specials.  The  average  prices  for  the  month  work  out  at 
£28  6s.  8d.  for  g.o.b.  and  £28  13s.  7d.  for  specials. 

Zinc  Sheets  were  firm  throughout  the  month  at  £30  7s.  6d. 
Silesian  f.o.b.,  Stettin,  and  £30  10s.  V.M.  f.o.b..  Antwerp. 

Tinplates  were  quoted  at  lis.  9d.  to  lis.  lOJd.  I.C.  f.o.b., 
Wales,  on  the  2nd,  and  rose  to  12s.  9d.  to  13s.  respectively  on 
the  20th,  remaining  at  this  figure  until  the  end  of  the  month. 

Antimony  was  quoted  at  £55  to  £57  on  the  2nd,  and  fell 
to  £50  to  £51,  against  £60  to  £62  last  month. 

Quicksilver  was  at  £7  5s.  per  bottle  throughout  the 
month. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  2nd  November, 
1905  :— 

Belfast. — First  class  :  A.  S.  Davidson.    Second  class  :  A.  Brown. 

Cardiff.— First  class  :  W.  H.  Vine,  W.  T.  Devonald,  W.  Ross,  W. 
Allen.    Second  clans  :  D.  J.  Davies. 

Glasgow. — First  class  :  H.  W.  Nixon,  H.  C.  Bethuue.  C.  S.  Menzies, 
J.  Agnew,  R.  Marshall.    Second  class :  D.  K,  Gilmour. 

Leith. — Second  class  :  W.  Lundie. 

Liverpool. — First  class :  W.  Syme,  D.  T>.  James,  M.  Forsythe. 
Second  class :  O.  Downes,  W.  Fairnie,  D.  J.  Hewson,  T.  C.  Irwin. 

London. — First  class :  Fitz  Hugh  A.  Farmar,  J.  Peters,  J.  S. 
McKiunou.    Second  class :  J.  N.  Andrews,  J.  M.  Butter,  W.  R.  Warne. 

North  Shields. — First  class ;  G.  Newton,  D.  J.  Walker.  Sccorid 
class  :  J.  N.  Pott*. 

Southampton. — First  class:  J.  Parsons,  W.  Craig. 
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THE  JUNIOR    INSTITUTION  OF  ENGINEERS. 


Address  dy  Dlgald  Clerk,  Esq.,  on  "  The  Prolslem 
of  the  Gas  Turjune."* 

Tins  being  the  inaugural  meeting  for  the  Session  1905-(>, 
it  was  the  occasion  of  the  installation  of  the  new  president, 
Dugald  Clerk,  Esq.,  M.Inst.C.E.  In  the  unavoidable 
absence  of  W.  H.  L-indley,  Esq.,  the  retiring  president, 
his  duties  were  ably  carried  out  by  Sir  Win.  H.  White, 
past-president.  After  the  secretary  had  read  a  letter 
from  Mr.  Lindley  regretting  his  absence  from  the  meeting, 
and  several  other  members  had  spoken,  Mr.  Clerk  read  the 
following  address,  explaining  many  of  the  points  brought 
out  as  he  proceeded :  — 

Th©  wonderful  success  obtained  by  your  distinguished  past- 
president,  the  Hon.  C.  A.  Parsons,  and  his  many  able  followers, 
with  the  steam  turbine  in  its  various  forms,  has  naturally 
attracted  the  attention  of  engineers  to  the  apparently 
analogous  problem  of  the  internal-combustion  turbine.  Accord- 
ingly, much  mathematical  and  engineering  ability  has  been 
recently  devoted  to  the  subject — so  far,  I  am  sorry  to  say, 
without  concrete  result.  In  this  subject,  as  yet,  the  dreams 
of  the  theorist  obstinately  decline  to  realise  themselves  in 
tangible  iron  and  steel. 

1  have  not  been  able  to  find  any  gas  turbine  in  a  state  of 
effective  rotation  doing  useful  work,  although  I  have  noted 
many  statements  in  the  press  to  the  effect  that  some  wonderful 
German,  French,  or  Italian  gas  turbine  had  worked,  or  was 
about  to  work,  in  such  manner  as  to  relegate  the  ordinary 
cylinder  and  piston  gas  engine  to  the  museum,  with  which 
many  engineers  used  to  threaten  the  steam  engine. 

One  gas  turbine  only  has  really  rotated  within  my  own 
direct  knowledge.  It  was  designed  by  Mr.  F.  W.  Lanchestcr, 
of  Birmingham,  to  operate  with  the  exhaust  gases  from  one 
of  the  petrol  engines  used  in  his  well-known  motor  cars.  He 
assured  me  a  few  days  ago  that  it  really  rotated  at  a  high 
speed,  and  made  a  loud  shrieking  noise,  but  only  gave,  he 
said,  a  total  brake  horse  power  equal  to  that  capable  of  being 
evolved  by  two  blue-bottle  flies.  This  power  he  did  not  con- 
sider to  be  satisfactory. 

Speaking  seriously,  it  does  seem  remarkable  that  so  much 
interest  should  be  taken  by  so  many  able>  men,  without  any 
sort  of  result  in  practice. 

Why  is  this?  I  propose  to-night  to  answer  the  question  in 
so  far  as  I  can.  It  appears  to  me  that  most  of  those  who  have 
written  on  gas  turbines,  and  have  even  designed  and  patented 
them,  have  given  too  little  weight  to  certain  differences 
between  the  steam  and  internal-combustion  engine  problems. 
Many,  indeed,  have  assumed  that  the  solution  of  the  gas 
turbine  problem  is  the  easier  of  the  two,  and  that  few 
difficulties  exist  which  have  not  already  been  met  and 
conquered  by  Mr.  Parsons  in  the  steam  turbine. 

Many  distinguished  men  have  been  of  this  opinion,  and  even 
Mr.  Parsons  himself,  so  early  as  his  first  turbine  patent 
(No.  6,735  of  1884),  appears  to  have  been  of  opinion  that  the 
hot  gas  or  internal-combustion  turbine  presented  practically 
the  same  problem  as  the  steam  turbine  In  that  specification 
he  makes  the  following  statement:  — 

"  Motors  according  to  my  invention  are  applicable  to  a 
variety  of  purposes,  and  if  such  an  apparatus  be  driven  it 
becomes  a  pump,  and  can  be  used  for  actuating  a  fluid  column, 
or  producing  pressure  in  a  fluid.  Such  a  fluid  pressure  pro- 
ducer can  be  combined  with  a  multiple  motor  according  to  my 
invention,  so  that  the  necessary  motive  power  to  drive  the 
motor  for  any  required  purpose  may  be  obtained  from  fuel 
or  combustible  gases  of  any  kind.  For  this  purpose  I  employ 
the  pressure  producer  to  force  air  or  combustible  gases  into  a 
close  furnace  of  any  suitable  kind,  such  as  used  for  caloric 
engines,  into  which  furnace  there  may  or  may  not  be  intro- 
duced other  fuel  (liquid  or  solid).  From  the  furnace  the 
products  of  combustion  can  be  led,  in  a  heated  state,  to  the 
multiple  motor,  which  they  will  actuate.  Conveniently  the 
pressure  producer  and  multiple  motor  can  be  mounted  on  the 
same  shaft,  the  former  to  be  driven  by  the  latter;  but  I  do 
not  confine  myself  to  this  arrangement  of  parts." 

Clearly  here  Mr.  Parsons  intended  to  apply  his  invention 
to  the  gas  turbine,  as  well  as  to  the  steam  turbine,  and  in 
this  paragraph  he  outlined  the  fundamental  idea  of  nearly 
all  subsequent  proposals  of  gas  turbines.  Many  other  inventors 
have  followed  him,  but  I  may  only  mention  two  well-known 
names — those  of  Ferranti  and  Stodola.  Both  have  proposed 
turbines  similar  to  this,  with  more  or  less  elaboration,  as  well 
as  other  modifications  intended  to  overcome  certain  difficulties. 

In  a  very  able  paper  read  before  the  Institution  of 
Mechanical  Engineers  last  year,  Mr.  E.  M.  Neilson  discusses 
various  cycles  of  operation  which  can  conceivably  be  applied 
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to  gas  turbines,  and  he  calculates  the  efficiencies  of  these 
cycles  in  various  combinations.  More  recently,  too,  the  subject 
has  excited  great  interest  in  America,  and  very  interesting 
articles  are  to  be  found  in  the  Engineering  Magazine,  by  Dr. 
Charles  E.  Lucke  and  Professor  Sidney  A.  IJeeve.  These 
gentlemen  take  somewhat  opposing  views  of  the  position  cf 
the  problem. 

In  most  of  the  recent  discussions  ujdou  gas  turbine  problems 
it  has  been  recognised  that  the  temperatures  possible  in  the 
cylinder  gas  engine  are  impossible  for  the  gas  turbine.  It 
has  been  fully  proved  by  many  investigators,  including  myself, 
that  the  temperatures  quite  common  in  ordinary  gas  engine 
practice  range  as  high  as  2,000  deg.  Cen.,  although  in  the 
best  practice,  for  most  economical  results,  1,500  deg.  Cen.  or 
1,600  deg.  Cen.  appears  to  be  an  upper  limit.  With  the 
temperatures  of  1.500  deg.  Cen.  or  l,600deg.  Cen.,  a  first-class 
modern  gas  engine  of  about  50  horse  power  will  give  an 
indicated  efficiency  of  35  per  cent.  At  the  same  time  the 
negative  work  of  the  cycle  is  soi  low  that  the  mechanical 
efficiency  of  the  engine  may  be  as  high  as  86  per  cent,  or  even 
over.  If  one  realises  what  the  temperature  2,000  deg.  Cen. 
means,  it  becomes  very  evident  that  no  turbine  constructed 
either  on  the  lines  of  Parsons  or  Laval  could  possibly  be 
made  to  work  with  continuous  supply  of  such  gases;  2,000  deg. 
Cen.  is  considerably  over  the  melting  point  of  platinum.  It 
is  much  higher  than  the  temperature  at  which  cast  iron  flows 
from  the  crucible,  or,  indeed,  the  temperature  of  the  interior 
of  the  blast  furnace  itself.  Any  blades  of  iron,  steel,  or,  in 
fact,  of  any  other  material,  even  brick  fire  itself,  becomes 
fluid  or  semi-fluid  at  this  temperature.  It  is  obviously  hopeless, 
therefore,  to  attempt,  in  the  gas  turbine,  temperatures  which 
are  quite  feasible  in  the  cylinder  engine.  This  fact,  as 
I  have  said,  is  generally  recognised.  It  is  accordingly  said, 
by  those  who  take  a  favourable  view  of  the  gas  turbine,  that 
it  is  necessary  to  sujiply  the  turbine  with  gases  at  a  much 
lower  temperature.  Mr.  Neilson  fixes  the  temperature  of 
700  deg.  Cen.  as  one  which  steel  turbine  blades  would  pro- 
bably stand,  without  too  rapid  deterioration.  I  fear  that  on 
this  point  I  must  differ  from  him,  because,  in  my  experience, 
oxidation  of  steel,  and  even  iron,  is  a  fairly  rapid  process  at 
this  temperature.  Nothing  new  has  been  proposed  as  to  the 
thermo-dynamic  cycle  of  the  gas  turbine,  so  that  all  reasoning 
upon  efficiencies  depends  upon  the  deductions  already  made 
from  internal-combustion  engine  practice. 

Seeing  the  impossibility  of  constructing  a  turbine  witli 
materials  to  stand  a  high  temperature,  many  have  proposed  to 
convert  high  temperature  into  kinetic  energy,  so  that  instead 
of  having  work  stored  up  in  the  gas  in  the  form  of  heat,  the 
heat  shall  disappear,  and  the  energy  of  the  heat  be  trans- 
formed into  motion  of  the  gaseous  particles  at  a  high  velocity. 
Such  proposals,  then,  include  the  compressing  of  a  gaseous 
mixture  to,  say,  501b.  or  601b.  above  atmosphere,  the  igniting 
of  that  mixture  within  a  combustion  chamber  at  constant 
pressure,  and  the  expansion  of  the  mixture  through  an 
expanding  jet  of  the  Laval  type,  so  as  to  drop  the  temperature 
and  obtain  its  equivalent  in  kinetic  energy  or  velocity  of  the 
gaseous  particles.  The  rapidly  -  moving  particles  at  the 
relatively  low  pressure  and  temperature  are  then  allowed  to 
impinge  upon  rapidly-rotating  blades  of  sickle  configuration, 
and  they  arc  supposed  to  give  up  their  energy  of  motion  to 
those  blades,  and  so  expend  work  upon  the  turbine.  This 
appears  to  be  the  roost  feasible  of  all  the  gas  turbine  pro- 
posals, so  I  will  proceed  to  examine  it  a  little  more  minutely. 

Success  by  this  cycle  of  operations  requires — 

(1)  A    rotary    or    turbine    compressor    of   high  relative 

efficiency. 

(2)  An  expanding   nozzle  which   shall  ensure   that  free 

expansion  is  quantitatively  equivalent  to  adiabatic 
expansion  behind  a.  piston. 

(3)  A  rotating  turbine  of  such  construction  as  to  secure 

very  high  efficiency  of  transformation  of  kinetic 
energy  of  the  moving  gas  into  effective  work  avail- 
able at  the  turbine  shaft. 

Assuming  air  to  be  the  working  fluid  and  specific  heat  to  be 
constant  through  the  temperature  range,  it  is  easy  to  calculate 
the  efficiency  of  the  Joule  or  Brayton  cycle,  which  these  opera- 
tions in  effect  represent.  It  would  be  useless  to  attempt  to 
work  a  turbine  at  a  pressure  so  low  as  to  be  relatively  ineffi- 
cient compared  with  the  gas  engine,  so  I  have  chosen  a  Joule 
cycle  of,  say,  48  per  cent  ideal  efficiency,  which  in  a  cylinder 
gas  engine  would  probably  give  in  practice  about  30  per  cent 
indicated  efficiency.  For  this  ideal  efficiency  the  pressure  of 
compression  would  require  to  be  141  lb.  per  square  inch 
absolute.  To  give  power  with  a  reasonably  small  pump,  I 
shall  assume  a  maximum  temperature  of  1,700  deg.  Cen.  That 
is,  assuming  a  perfect  compressor  and  a  perfect  nozzle 
expander,  the  temperature  would  only  fall  from  1,700  deg. 
Cen.  to  750  deg.  Cen.  Plainly  this  temperature  would  be  too 
high  for  a  Laval  disc  with  blades.  In  order  to  get  a  reason- 
able temperature  on  expansion,  it  would  be  necessary  to 
assume  a  maximum  temperature  in  the  combustion  chamber 
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no  higher  than  1,000  deg.,  and  this  would  bring  down  the 
temperature  after  complete  expansion  to  about  500  deg.,  which 
no  doubt  steel  turbine  blades  can  be  expected  to  stand  for 
some  considerable  time. 

With  these  assumptions,  however,  the  gas  turbine  would 
not  be  very  economical,  as  compared  with  cylinder  engines, 
even  assuming  all  difficulties  overcome.  The  theoretical  and 
practical  difficulties,  however,  are  very  serious  indeed. 

To  begin  with,  the  question  of  an  efficient  air  compressor. 
I  am  not  aware  of  any  turbine  compressor  capable  of  com- 
pressing up  to  1401b.  absolute  from  atmosphere  with  anything 
like  60  per  cent  efficiency.  Before  success  could  be  attained, 
this  efficiency  of  compression,  so  far  as  diagram  is  concerned, 
should  be  at  least  90  per  cent,  in  order  to  allow  for  unavoid- 
able mechanical  and  other  losses  in  the  subsequent  processes. 
It  has,  it  is  true,  beeu  proposed  to  substitute  cylinder  com- 
pressors operated  from  the  turbine,  instead  of  turbine 
compressors;  but  this,  it  appears  to  me,  would  be  equivalent 
to  abandoning  at  once  all  the  advantages  of  the  turbine 
principle.  If  reciprocating  cylinders  are  to  be  used  for  com- 
pressing, there  is  no  objection  to  using  them  also  for  expand- 
ing. No  gas  turbine  with  cylinder  compressors  could,  in  my 
view,  succeed. 

Assuming,  however,  even  90  per  cent  efficiency  from  a 
turbine  compressor,  and  assuming  that  we  have  a  compressed 
gaseous  mixture  burning  freely  in  the  combustion  chamber 
at  the  desired  pressure  and  temperature,  we  have  yet  to  face 
the  problem  of  the  expanding  nozzle.  It  is  always  assumed 
that  with  the  use  of  an  expanding  nozzle  temperature  drop 
can  be  as  certainly  attained  as  with  an  expanding  piston  in 
a  cylinder.  This,  it  seems  to  me,  has  been  by  no  means  proved. 
You  will  all  recollect  Dr.  Joule's  famous  experiment  with  two 
vessels  immersed  in  water  and  connected  together  by  a  pipe 
having  a  stop  cock  upon  it.  Air  was  compressed  into  one  of 
these  vessels,  the  water  round  the  vessels  stirred,  and  equili- 
brium obtained,  while  the  other  vessel  was  rendered  as  vacuous 
as  possible.  The  stop  cock  between  the  two  vessels  was  opened, 
and  it  was  then  found  that  when  the  water  was  stirred  again 
no  disturbance  of  the  equilibrium  ensued.  This,  of  course, 
meant  that  although  heat  was  lost  in  the  one  vessel,  giving 
velocity  to  the  gases,  it  was  gained  in  the  other  vessel  by  the 
impact  of  the  gases  against  the  walls.  Joule  modified  this 
experiment  bv  placing  the  two  air  vessels  in  separate  water 
containers.  He  then  found  that  the  temperature  of  the  one 
vessel  dropped,  due  to  expansion,  but  the  temperature  of  the 
other  vessel  rose  as  much  as  the  first  dropped.  Now  apply 
this  experiment  to  reasoning  on  the  behaviour  of  the  flame 
in  an  expanding  nozzle.  Assume  the  two  vessels  to  be  con- 
nected together  by  a  Laval  nozzle,  and  assume  that  while  in 
the  noazle  the  gases  experienced  the  full  temperature  fall  due 
to  adiabatic  expansion.  Immediately,  however,  on  contact 
with  the  walls  of  the  second  vessel  the  velocity  of  the  particles 
would  be  stopped,  and  the  temperature  would  be  restored  to 
a  point  somewhat  above  the  original  temperature;  that  is, 
the  mass  of  expanding  flame  in  the  pressure  vessel  would  gain 
heat  by  the  amount  the  first  vessel  lost.  That  is  the  result  of 
the  final  process.  It  will  be  easily  recognised  that  to  obtain 
a  sufficient  temperature  drop  in  an  expanding  nozzle  necessi- 
tates the  practical  absence  of  turbulent  motion  of  every  kind: 
that  is,  to  expand  adiabatically  the  jet  must  be  so  constructed 
that  there  is  an  absolutely  smooth  flow  from  high  pressure 
to  low,  and  no  impact  or  loss  of  velocity  from  any  cause  what- 
ever. So  far  as  I  understand  expanding  jets,  no  adiabatic 
expansion  so  perfect  as  this  has  ever  been  obtained. 

Assume,  however,  that  the  efficiency  of  expansion  in  such  a 
jet  is,  say,  90  per  cent.  We  now  come  to  the  question  of  the 
efficiency  of  conversion  by  the  turbine  blades.  In  many 
calculations  from  diagrams,  it  is  assumed  that  the  efficiency 
of  conversion  of  motion  into  work  is  practically  perfect. 
This,  however,  is  by  no  means  the  case  in  present  turbines. 
Even  the  steam  turbine,  high  as  its  efficiency  is  compared  with 
the  reciprocating  engine,  has  no  very  high  efficiency  of  con- 
version in  any  of  the  forms  of  turbine  at  present  on  the  market. 
That  is,  if  we  assume  a  mass  of  gas  to  exist  in  a  compressed 
state  in  a  reservoir,  and  we  choose  to  expand  this  mass  of  gas 
in  two  ways,  for  the  sake  of  comparison — (1)  behind  a  piston; 
and  (2)  by  means  of  a  Laval  jet  and  turbine — we  shall  find  that 
the  efficiency  of  conversion  of  the  turbine,  once  high  velocity  is 
attained,  does  not  exceed  80  per  cent.  In  this  respect  the 
efficiency  of  conversion  of  rotating  turbine  blades  is  inferior 
tc  that  of  a  moving  piston  in  a  cylinder.  The  reason  of  this 
is  obvious.  It  is  impossible  to  so  arrange  the  impact  of  a 
rapidly-moving  gas  with  a  turbine  blade  or  blades  in  such 
manner  as  to  entirely  avoid  turbulent  motion.  The  impact, 
for  example,  of  swiftly-moving  gases  on  a  fixed  surface  results 
ultimately  entirely  in  turbulent  motion,  which  restores  to  the 
gas  or  to  the  blade  struck  all  the  heat  which  has  disappeared 
in  temperature  fall  due  to  adiabatic  expansion.  What  is  true 
of  a  fixed  blade  is  to  some  extent  also  true  of  the  moving  turbine 
blades.  A  certain  proportion  of  the  energy  existing  in  the 
gas  in  the  form  of  motion  is  inevitably  lost  whenever  this 
gas  comes  into  contact  with  any  solid  surfaces.    So  much  is  this 


the  fact  that  in  designing  steam  turbine  blades  for  any  type 
of  turbiuc,  the  shape  of  the  blades,  the  shape  of  the  space 
between  the  blades,  both  moving  and  fixed  blades,  or  fixed  jet 
and  moving  blades,  is  of  the  first  importance,  and  it  has  only 
been  found  by  experiment  that  certain  shapes  of  blades  and 
passages  have  a  much  higher  efficiecny  of  conversion  than  other 
shapes.  In  this  respect,  too,  the  turbine  principle  is  inferior  to 
the  cylinder  and  piston.  In  a  cylinder,  gases  expanding  behind 
the  piston,  the  efficiency  of  expansion  may  be  considered  to  be 
100  per  cent,  and  even  an  efficiency  of  compression  in  many 
gas  engine  is  also  of  the  same  order.  I  do  not  here  refer,  of 
course,  to  heat  losses  due  to  conduction,  or  anything  of  that 
kind,  but  to  efficiency  of  adiabatic  compression  or  expansion. 

Although  the  efficiency  of  expansion  is  relatively  low  for  gases 
in  steam  turbines,  yet  the  turbine  offers  a  great  advantage  in 
total  work  obtained  from  steam.  This  is  due  to  the  fact  that 
the  turbine  avoids  initial  condensation;  and  further,  it  permits 
of  the  utilisation  of  a  very  long  range  of  expansion  at  the  low- 
pressure  end,  which  is  not  available  in  the  case  of  steam 
engines.  By  saving,  therefore,  in  minimising  initial  con- 
densation, and  in  obtaining  added  work  from  pressures  wasted 
in  the  ordinary  steam  engine,  the  Parsons  steam  turbine  more 
than  compensates  for  any  inefficiency  of  expansion  as  compared 
with  the  cylinder  engine.  It  is  well  known,  however,  in  tur- 
bines of  practically  all  constructions,  including  Mr.  Parsons', 
that  the  efficiency  of  the  steam  turbine  at  the  high-pressure 
end  is  not  so  great  as  that  at  the  low-pressure  end.  This  is 
partly  due  to  difficulty  of  adjusting  the  velocity  of  blades  to 
suit  the  necessarily  varying  velocities  at  different  points  of  the 
flow  of  the  steam.  This,  however,  is  a  small  difficulty  with  the 
steam  turbine,  but  it  is  a  very  great  difficulty  with  the  gas 
turbine.  Compared  with  cylinder  expansion,  I  cannot  see  how 
it  is  possible  with  present  knowledge  to  obtain  an  efficiency  of 
conversion  in  a  gas  turbine  greater  than  80  per  cent.  This,  of 
course,  is  partly  due  to  the  high  velocity  of  the  issuing  hot 
gases.  To  produce  an  efficient  gas  turbine,  therefore,  on  the 
favourite  cycle  so  much  discussed  recently,  it  is  necessary  first 
to  have,  as  I  have  said,  a  very  efficient  compressor,  a  very 
efficient  expauding  nozzle,  and  a  very  efficient  conversion  when 
the  moving  gases  strike  the  turbine  blades.  Using  the  numbers 
I  have  suggested,  of  90  per  cent  efficiency  of  compression, 
90  per  cent  efficiency  of  nozzle  expansion,  and  80  per  cent 
efficiency  of  conversion  in  turbine,  we  have,  with  a  cycle  having 
negative  work  equal  to  0'4,  the  following  efficiencies:  To  get 
0  4  of  work  in  compression,  we  shall  require  0'445  of  work  put  into 
the  compression.  On  expanding-  in  the  nozzle  we  shall  obtain 
0  9  only  of  the  total  energy  of  the  flame  gases  in  the  shape  of 
kinetic  energy,  and  of  that  0'9  we  shall  only  get  0  8  returned 
in  the  shape  of  available  work  by  the  turbine  part.  That  is,  we 
shall  get  a  total  work  from  the  turbine  of  0'72,  and  deducting 
the  negative  work  0'72  —  0  445  =  0  275  (that  is,  from  a  cycle 
which  should  give  us  0'6  in  work),  we  shall  only  get  0'275,  or 
about  22  per  cent.  The  practical  efficiency  of  an  engine  of 
this  kind  will  only  be  22  per  cent,  even  assuming  the  high 
efficiencies  of  compression  and  jet  expansion  which  I  have 
mentioned.  In  my  view,  no  such  efficiencies  of  compression  or 
jet  expansion  are  at  present  known,  and  accordingly  there 
appears  no  likelihood  of  the  production'  of  any  gas  turbine 
which  can  rival  the  reciprocating  gas  engine  in  efficiency  and  in 
economy.  To  produce  such  a  turbine  requires  the  solution  of 
three  problems:  — 

(1)  An    efficient     turbine     compressor,     comparable  in 

efficiency  with  cylinder  compression. 

(2)  An  efficient  nozzle  expander  with  a  higher  efficiency 

than  90  per  cent. 

(3)  An  efficiency  of  conversion  of  kinetic  energy  of  the 

moving  gases  into  work  delivered  at  the  turbine 
spindle   of  greater  than  80  per  cent. 

Either  these  problems  must  be  satisfactorily  solved,  or  else 
new  materials  discovered  which  will  stand  temperatures  which 
at  present  melt  firebrick.    The  outlook,  I  fear,  is  not  hopeful. 

This  thermal  efficiency  of  22  per  cent  assumes  no  losses  in 
the  combustion  chamber  due  to  heat  conduction,  no  losses  in 
the  expanding  jet  due  to  heat  conduction,  and  no  losses  in  the 
turbine  itself  from  the  same  cause.  Considering  the  losses 
in  gas-engine  cylinders  of  small  size,  it  would  not  be  too  much 
to  allow  in  a  turbine  a  heat  flow  loss  of  at  least  25  per  cent. 
This,  of  course,  reduces  the  efficiency  from  22  per  cent  to  16'5. 
In  arriving  at  this  figure,  I  have  assumed  that  no  greater  loss 
would  be  incurred  from  heat  flow  in  the  turbine  than  in  the 
cylinder  engine;  but  even  with  reduced  temperatures  when 
striking  the  turbine,  the  very  fact  of  requiring  a  reservoir  for 
combustion  to  operate,  and  the  forcing  of  the  whole  of  the  hot 
products  through  a  relatively  small  nozzle,  necessarily  means 
greater  loss  than  I  have  assumed.  Assuming,  however,  no  more 
loss  than  I  have  given,  an  engine  with  an  efficiency  of  only  16  V 
per  cent  of  the  total  heat  given  to  it  could  not  compete  with 
internal-combustion  motors  of  existing  construction.  It  may 
be  said  that  the  advantage  of  continuous  rotation  is  so  great 
that  even  at  this  low  efficiency  the  gas  turbine  would  be 
successfully.    Personally  I  doubt  it  very  much,  because  the 
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mechanical  difficulties  with  gas  turbines  would  be  much  greater 
than  the  mechanical  difficulties  of  the  steam  turbine. 
In  all  steam  turbines,  as  you,  I  am  sure,  know,  it  is  necsesary 
to  work  with  relatively  small  clearances  between  the  tips  of 
the  blades  or  shroudiug  and  the  enclosing  casing.  This  is 
also  true  as  to  endwise  clearance  between  fixed  and  moving 
blades.  Comparatively  small  clearances  are  necessary  for 
economy.  The  use  of  even  temperatures  so  high  as  400  deg  (  Vn. 
or  500  deg.  Cen.,  by  introducing  unequal  expansions,  greatly 
increase  the  difficulty  of  obtaining  economy.  No  doubt  if  a 
plentiful  supply  of  relatively  low-temperature  gases  under 
considerable  pressures  could  be  obtained,  these  gases  might 
with  advantage  be  expanded  in  a  nozzle,  and  used  to  operate 
a  turbine.  To  carry  this  idea  into  effect  has  already  been 
attempted,  as  I  have  said,  by  Mr.  Lanchester,  and  there  is 
some  hope  of  operating  in  this  way.  I  fear,  however,  that  the 
temperature  of  the  gases  in  the  exhaust  in  the  gas  engine  are 
too  high  as  they  stand  to  be  so  used.  Gases,  however,  from  an 
exhaust  or  air  super-compression  engine,  such  as  I  have  lately 
been  working  with,  could  no  doubt  give  considerable  efficiencies 
in  turbines.  I  do  not  see,  however,  any  solution  of  the  gas 
turbine  problem  here,  because  the  amount  of  energy  available 
for  the  turbine  after  the  gases  leave  the  gas  engine  is  too  small 
for  consideration  in  connection  with  any  really  high-power 
machines. 

Some  of  the  difficulties  I  have  discussed  with  you  have  been 
mentioned  by  Dr.  Lucke.  He  adopts  the  view  that  jet  expansion 
is  not  as  efficient  as  piston  expansion,  and  here  I  agree  with  him. 
No  doubt  the  type  of  jet  expansion  has  to  be  carefully  considered, 
and  the  efficiency  of  a  jet  as  a  means  of  converting  the  expansion 
from  a  high  pressure  to  a  low  into  kinetic  energy  depends 
entirely  upon  its  configuration,  and  the  design  of  the  proper  areas 
and  relative  lengths  for  the  nozzle.  All  this,  however,  is  as 
yet  a  relatively  new  field,  and  much  study  will  be  required 
before  any  certainty  can  be  attained  in  the  design  of  expanding 
jets.  Professor  Reeves,  in  another  able  article  which  I  have 
already  mentioned,  differs  from  Dr.  Lucke,  and  considers  that 
he  lias  over-stated  the  difficulties  of  the  expanding  jet.  He 
accordingly  takes  a  more  favourable  view  of  the  turbine 
problem.  There  is  a  great  deal  of  truth,  however,  in  what 
Dr.  Lucke  has  said.  Even  the  best  expanding  jets  yet  known 
appear  to  have  a  low  efficiency,  and  nothing  is  known  of  the 
efficiency  of  expansion  starting  from  flame  temperatures. 
Apart  from  the  mechanical  efficiency  of  the  expansion,  as  I 
have  already  pointed  out,  the  heat  loss  due  to  conductivity 
will  be  great  in  such  nozzles. 

I  quite  agree  with  Professor  Reeve,  however,  that  the  more 
hopeful  line  for  the  gas  turbine  lies  in  the  use  of  steam  to 
provide  the  working  fluid  under  compression  without  a  com- 
pressor, and  in  the  heating  of  this  steam  when  produced1  by 
a  very  small  quantity  of  combustible  mixture  of  gas  and  air 
under  pressme.  Such  a  turbine  would  be  a  compromise 
between  what  I  may  call  the  flame  turbine  and  the  steam 
turbine,  and  it  presents  more  possibilities ;  but  its  efficiency 
would  not  be  high,  although  no  doubt  such  a  machine  could 
be  got  to  operate  mechanically  with  fair  success. 

This  line  of  work  depends  upon  the  fact  that  negative  work 
may  be  greatly  reduced  by  using  steam  as  working  fluid, 
when  steam  is  heated  highly  by  internal  combustion  of  a 
relatively  small  amount  of  inflammable  gas  and  air.  This 
proposal  is  more  hopeful,  but  for  success  even  it  requires 
temperatures,  in  my  view,  tooi  great  for  existing  turbines  to 
stand  with  economy.  This  proposal  may  be  considered  to  be 
analogous  to  that  of  an  excessive  superheat,  as  used  in  an 
existing  steam  turbine. 

Many  methods  have  been  discussed  which  depend  upon  the 
use  of  regenerators.  I  have  a  great  distrust  of  regenerators, 
so  far  as  engine  work  is  concerned.  Many  able  men  have  pro- 
posed regenerative  contrivances,  from  the  time  of  Stirling, 
in  1817,  down  to  the  present  day;  but  I  am  not  aware  of  any 
actual  working  engine  which  has  ever  succeeded  in  practice, 
using  a  regenerator. 

Prom  what  I  have  said,  you  will  see  that  my  view  of  the 
future  of  the  gas  turbine  is  not  favourable;  but,  notwithstand- 
ing, the  subject  is  so  fascinating  that  many  inventors  and 
scientific  men  will  doubtless  continue  to  investigate  the 
problem,  and  possibly  new  solutions  may  be  discovered  which 
are  not  dreamt  of  to-day.  I  am  the  last  man  in  the  world 
to  deprecate  daring  in  any  practical  and  scientific  work,  but 
I  would  advise  the  junior  engineers — members  of  our  institu- 
tion— to  avoid  the  subject  except  as  a  scientific  study.  I 
fear  there  is  little  hope  for  a  young  man  to  make  a  position 
and  a  business  success  of  any  internal-combustion  turbine,  so 
far  as  our  present  knowledge  carries  us. 

At  the  conclusion  of  the  address,  which  proved  of  the 
greatest  interest  by  virtue  of  the  many  warnings  and 
pitfalls  it  contained  concerning  the  successful  designing 
of  gas  turbines,  Sir  William  H.  White  rose  and  proposed 
a  hearty  vote  of  thanks  to  the  author.  There  were  several 
other  speakers,  including  Mr.  Fletcher  Moulton,  K.C.,  who 


related  some  amusing  incidents  that  had  occurred  during 
his  long  connection  witli  Mr.  Clerk.  The  meeting  closed 
with  an  invitation  to  the  members  to  visit  the  works  of 
the  National  Gas  Engine  Company,  Ashton-uuder-Lyne. 


SHIPBUILDING  &  ENGINEERING  NOTES. 


Clyde.— While  we  write  there  is  an  apparent  slackening 
offl  in  the  demand  for  new  vessels  on  the  Clyde;  but  this  is 
just  what  was  bound  to  follow  the  recent  extraordinary  rush 
of  orders,  and  a  consequent  stiffening  of  quotations.  This  is 
the  very  natural  result  of  eager  and  immediate  buyers  crowd- 
ing on  each  other's  heels  to  place  their  orders,  coupled  with 
the  very  substantial  increase  now  quoted  for  the  supply  of 
iron  plates,  and  other  shipbuilding  sections  and  material.  To 
give  an  illustration,  a  boat  of  some  6,500  tons  or  thereby 
dead  weight,  contracted  for  by  a  local  firm  in  the  end  of 
1904,  and  now  on  her  maiden  voyage,  was  delivered  for, 
roughly  speaking,  J236.000;  while  for  a  duplicate  steamer  now 
building  to  the  same  order  the  same  builders  are  to  be  paid 
.£41,500,  and  recently,  replying  to  an  inquiry  for  a  third 
similar  steamer,  they  showed  they  would  require  ,£46,000  to 
keep  themselves  safe.  Another  illustration  may  be  given  in 
that  about  the  middle  of  October  a  Glasgow  firm  made 
inquiries  at  thirteen  builders  for  a  7,000-ton  steamer,  and  only 
one  firm  responded  with  an  offer.  The  official  disclosure  of 
tonnage  booked  since  our  last  report  totals  up  to  84,000  tons 
al  least,  Imt  there  is,  as  there  was  last  mouth,  a  very  con- 
siderable weight  of  shipping  contracted  for  and  yet  undeclared. 
Indeed,  the  wonder  is  that  shipbuilders  so  very  readily  give 
publicity  to  their  business  transactions,  and  there  seems  to 
be  a  growing  inclination  with  some  firms  to  be  more  reticent 
than  they  have  been  in  the  past  in  this  matter.  The  principal 
orders  disclosed  are :  Messrs.  Barclay,  Curie,  and  Company 
Limited,  Whiteinch,  two  large  steamers  for  English  owners 
and  one  for  the  Indian  service  of  the  Anchor  Line.  Messrs. 
D.  and  W.  Henderson  and  Company  Limited.,  have  also  a 
contract  from  the  Anchor  Line  Company  Limited  for  a  steamer 
of  about  9,000  tons  gross,  very  similar  to  the  same  firm's 
Caledonia.  These  two  latter  vessels,  building  for  Messrs. 
Henderson  Brothers  (The  Anchor  Line)  Limited,  will  be  con- 
structed to  the  highest  class  of  the  British  Corporation,  and 
finished  in  a  thoroughly  superb  manner.  Messrs.  Napier  and 
Miller  Limited,  Yoker,  have  booked  Messrs.  Lever  Brothers' 
(of  Port  Sunlight)  order  for  two  sailing  ships,  built  to  carry 
2,000  tons  of  oil  each.  The  Campbeltown  Shipbuilding 
Company  have  closed  with  a  Danish  firm  for  a  steamer  of 
about  2,000  tons  dead  weight,  and  it  is  reported  (but  not  yet 
confirmed)  that  they  have  other  two  of  larger  tonnage  to  lay 
down  shortly.  Messrs.  Russell  and  Company,  Port-Glasgow, 
have  a  contract  from  Messrs.  Hugh  Evans  and  Company, 
Liverpool,  for  two  steamers,  each  of  about  7,300  tons  dead 
weight.  The  Booth  Steamship  Company  Limited  have  ordered 
from  Messrs.  William  Beardmore  and  Company,  Dalmuir,  a 
high-class  passenger  and  cargo  steamer  of  about  450  ft.  in 
length.  Messrs.  Fleming  and  Ferguson  Limited,  Paisley, 
have  received  an  order  for  three  1,000-ton  grain-carrying 
vessels,  for  shipment  in  sections  to  the  Argentine  Republic. 
D.  and  W.  Henderson  also  have,  besides  the  before-noted, 
two  steamers  for  the  Nippon  Yusen  Kaisha,  of  Tokio.  Messrs. 
Clarke  and  Service,  shipowners,  Glasgow,  have  placed  an 
order  for  two  good-sized  general  trade  steamers  with  Messrs. 
Alex.  Stephen  and  Sons,  Linlhouse.  The  London  and  Glasgow 
Shipbuilding  Company  have  contracted  to  repeat  the  twin- 
screw  steamer  they  have  presently  in  hand  (and  which  will 
1>"  ready  shortly)  for  Messrs.  H.  E.  Moss  and  Company. 
Messrs.  Moss  have  sold  the  nearly-finished  boat  to  an  Italian 
company  for,  it  is  said,  about  ,£100,000,  though  the  figures 
look  a  little  dubious  unless  said  quickly.  Messrs.  Lobnitz 
and  Company  Limited,  Renfrew,  have  an  order  for  a  1,600-ton 
dredger  for  the  North-Eastern  Railway  Company;  also  five 
twin-screw  hopper  barges  180  ft.  loug  for  the  Suez  Canal 
Company,  making  in  all  83  vessels  ordered  by  the  Suez  Canal 
Company  from  this  firm.  They  also  have  orders  for  some 
rock-cutting  plant  (for  which  they  have  a  high  reputation) 
for  foreign  owners.  Scott's  Shipbuilding  and  Engineering 
Company,  Greenock,  have  orders  from  the  Board  of  Trade  for 
a  steamer  of  600  tons  for  lighthouse  service  in  the  Bahamas. 
Messrs.  William  Simons  and  Company,  Renfrew,  have  an 
order  from  the  Presidency  of  Bengal  for  a  powerful  suction- 
pump  dredger  of  large  dimensions.  Messrs.  Ritchie,  Graham . 
and  Company,  Whiteinch,  have  an  order  for  a  120ft.  stern- 
wheel  steamer  for  Persian  owners.  Messrs.  Scott  and  Sons, 
Bowling,  have  an  order  for  two  large  steam  trawlers  for 
English  owners.  The  Ailsa  Shipbuilding  Company,  Troon 
and  Ayr,  have  five  small  steamers  for  passenger  service  in 
the  South  American  coasting  trade.  These  comprise  most  of 
the  orders  made  public,  and  worthy  of  detailed  note;  and 
though  orders  may  be  few  and  far  between,  as  is  not  unlikely 
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from .  now  till  the  end  of  the  year,  there  are  orders  enough 
on  hand  on  the  Clyde  to  see  us  pretty  well  through  the  spring 
of  1906,  so  that  work  and  wages  are  pretty  well  assured  for 
the  great  body  of  shipbuilding  artisans  during  the  trying 
months  of  winter  and  early  spring.  A  few  vessels  are  reported 
as  changing  hands  since  our  last.  The  steamer  Aldersgate, 
3,076  tons  gross,  owned  by  the  Dowgate  Steamship  Company 
Limited,  London,  has  been  sold  to  Messrs.  Maclay  and 
Mclntyre,  Glasgow,  through  the  Shipping  Agency  Company 
Limited,  London;  price  said  to  be  about  ,£21, 500.  The  iron 
steamship  Hesperia,  3,000  tons  gross,  has  gone  to  Italians  for 
about  £6,000,  sold  by  the  Anchor  Line  Company  Limited. 
The  steel  steamship  Rigel,  some  4,000  tons  gross,  built  this 
year  by  Messrs.  Russell  and  Company,  Port-Glasgow,  and 
owned  by  J.  Wilson,  Dundee,  has  been  transferred  to  Messrs. 
A.  MacKay  and  Company,  Glasgow,  for  about  £38,000.  But 
none  of  these  are  in  it  with'  the  price,  compared  with  the 
twin-screw  steamer  of  about  4,300  tons,  already  referred  to 
as  6old  by  Messrs.  H.  E.  Moss  and  Company,  in  the  stocks  at 
the  London  and  Glasgow  yard,  for  about  £100,000,  to  the 
Societa  Di  Navigazione  Lloyd  Italiano,  Genoa.  The  launches 
for  the  past  four  weeks  maintain  a  good  average,  and  rather 
over  38,000  tons  reported  for  last  month.  This  was  repre- 
sented by  thirteen  vessels,  ranging  from  225  tons  gross  to 
8,000  tons  gross.  The  latter  figure  is  the  weight  of  the  twin- 
screw  steamer  Delhi,  built  and  launched  by  Messrs.  Caird 
and  Company,  Greenock,  to  the  order  of  the  P.  and  O.  Com- 
pany. She  is  the  first  of  the  new  intermediate  class  built  for 
this  firm.  Her  length  is  486  ft.,  by  86ft,,  by  34  ft.  10 in.,  and 
will  have  accommodation  for  150  first-class  and  80  second-class 
passengers.  All  the  latest  appliances  for  safe  and  rapid  cargo 
handling  find  their  place  on  board.  Altogether  the  launches 
number  thirteen,  aggregating  some  39,000  tons. 

Mid-Tyne. — The  directors  of  the  Parsons  Marine  Steam 
Turbine  Company,  in  their  eighth  annual  report  to  the  share- 
holders for  the  year  ended  June  30th  last,  state  that  during 
that  period  the  company's  business  has  continued  to  progress 
in  a  most  satisfactory  manner.  The  indicated  horse  power  of 
turbine  engines  delivered  by  the  company  since  the  last  report 
is  49,000;  the  indicated  horse  power  of  turbine  engine  orders 
received  during  the  same  period  is  69,600;  the  indicated  horse 
power  of  turbine  engines  delivered  by  the  company's  licensees 
is  56,500,  and  the  indicated  horse  power  of  orders  received  by 
the  company's  licensees  is  312,900,  making  a  total  since  the 
commencement  of  about  540,000  indicated  horse  power. 
Arrangements  are  being  made  for  the  acquisition  of  plant  to 
enable  the  company  to  build  larger  sizes  of  turbines.  A  good 
number  of  the  yards  and  engine  shops  on  the  Tyne  are  at 
present  fully  employed,  so  much  so  that  the  engineers  have 
asked  the  masters  for  an  advance  in  their  wages.  The  masters 
contend  that  prices  are  low,  and  that  the  time  for  an  increase 
has  not  yet  arrived.  The  men  have  not  yet  decided  what 
action  they  will  take  in  the  matter.  Orders  for  new  tonnage 
are  still  being  booked,  though  there  is  not  the  rush  now  for 
placing  shi])s  which  obtained  a"  month  ago.  Messrs.  Swan, 
Hunter,  and  Wigham-Richardson  Limited  are  reported  to  have 
received  an  order  from  the  Donald  Steamship  Company,  New 
York,  for  two  steamers  for  the  fruit  trade.  The  Northumber- 
land Shipbuilding  Company  Limited  have  launched  from  their 
yard  at  Howden  the  steamship  Northumbria,  built  for  Mr. 
H.  W.  Dillon,  of  London,  this  being  the  second  vessel  built 
for  the  same  owner  which  has  been  chartered  by  Sir  John 
Jackson,  who  intends  using  the  vessels  to  convey  material  to 
Durban  for  the  breakwater  which  is  in  course  of  construction 
there.  The  vessel  is  372  ft.  in  length,  and  is  fitted  up  with 
accommodation  for  emigrants  or  troops;  whilst  arrangements 
are  also  made  for  the  carrying  of  cattle.  The  propelling 
machinery  is  being  constructed  by  Messrs.  Richardson,  West" 
garth,  and  Company  Limited,  Sunderland.  The  steamer  Grace- 
field  has  been  launched  from  the  Wallsend  yard  of  Messrs. 
Swan,  Hunter,  and  Wigham-Richardson  Limited.  This  vessel 
is  324  ft.  6  in.  in  length,  and  has  a  dead-weight  carrying 
capacity  of  about  4,600  tons. 

The  Wear,  Sunderland.— The  inquiries  reported  last 
month  for  new  tonnage  have  resulted  in  further  orders 
being  placed,  and  the  general  prospect  for  the  next  twelve 
nionths  at  least  is  very  good.  Messrs.  Sir  James  Laing  and 
Sons  are  reported  to  have  booked  the  order  for  four  new 
steamers,  this,  in  addition  to  the  work  they  have  in  hand, 
ensuring  full  employment  for  the  coming  year.  This  firm  has 
pist  launched  a  large  twin-screw  steamer,  built  under  the  super- 
vision of  Messrs.  Esplen  and  Sons.  The  recent  developments 
in  their  yard  render  them  capable  of  dealing  with  very  large 
and  first-class  work.  Another  local  yard  that  has  been  com- 
pletely modernised  is  estimated  to  be  turning  out  work  to  the 
value  of  one  million  sterling  yearly.  The  output  for  last 
month  did  not  come  up  to  that  of  the  corresponding  month 
Oi  last  year,  being  six  vessels  of  20,083  tons;  but  the  total  fol- 
ic ten  months  of  75  vessels  and  243,167  tons  stands  well  above 
the  corresponding  output  for  the  year  1904.    The  large  steam- 


ship Anglo-Peruvian,  built  by  Messrs.  Short  Bros,  for  Messrs. 
Lawther,  Latta,  and  Company,  of  London,  was  completed  last 
month  and  sent  to  sea.  This  same  firm  has  launched  the  steam- 
ship Hollinside,  of  Newcastle.  Messrs.  W.  Pickersgill  and 
Sons  continue  fully  employed  with  a  good  quantity  of  large 
class  work  on  order,  and  last  month  launched  the  large  steam- 
ship Saint  Oswald,  of  3,750  tons,  for  Messrs.  Rankin,  Gilmour, 
and  Company,  of  Liverpool.  The  firm  of  J.  L.  Thompson  and 
Sons  launched  the  steamship  Hektor,  of  Drammen,  the  engines 
being  supplied  by  Messrs.  George  Clark  Limited.  Messrs.  John 
Blumer  and  Company  have  launched  the  steamship  Northcliffe 
for  Messrs.  Evens,  Vyvyan,  and  Company,  of  Cardiff;  and 
following  their  usual  practice  of  late,  Messrs.  Wm.  Doxford 
and  Sons  have  launched  two  vessels  in  the  month,  the  first 
being  the  steamship  Osterland,  of  4,150  tons,  for  Gothenberg 
owners,  and  the  other  being  the  firm's  No.  340,  of  3,678  tons. 
The  applications  for  advances  in  wages  made  by  the  engineers 
and  their  labourers  has  not  been  granted,  the  refusal  being 
courteously  worded  to  the  effect  that  the  work  now  on  order 
has  been  accepted  at  barely  remunerative  rates,  and  until 
the  present  contracts  are  worked  off  there  will  be  no  margin 
from  which  the  cost  of  production  may  be  increased.  In 
addition  to  new  work  repair  has  lately  been  plentiful.  Messrs. 
S.  P.  Austin  and  Sons  have  been  kept  busy  on  this  branch 
of  work,  as  also  have  Messrs.  Laing,  who  have  had  the  vessels 
of  Messrs.  Bullard,  King,  and  Company  in  hand  for  overhaul. 
The  Sunderland  Shipbuilding  Company  are  to  erect  a  large  tank 
for  the  Wear  Fuel  Works  Company  Limited,  which  will  be 
used  for  the  storage  of  creosote  oil,  in  which  it  is  the  intention 
of  the  company  to  establish  an  export  trade,  and  so  employ 
on  their  outward  passages  the  large  oil  steamers  brought  here 
by  the  General  Petroleum  Company.  A  second  large  new 
coaling  staith,  built  on  the  latest  principles,  has  just  been 
completed,  and  is  to  be  formally  opened  at  the  South  Dock. 

Cleveland  District. — During  the  month  there  has  been 
decided  improvement  in  the  shipbuilding  and  engineering 
trade,  many  orders  of  importance  having  been  placed,  and 
several,  it  is  stated,  are  in  very  close  treaty  for  new  work. 
Commencing  at  Stockton  and  ending  at  the  Tees  mouth,  work 
all  round  is  good,  all  places  of  industry  appearing  better  than 
ever.  Messrs.  Craig,  Taylor,  and  Company,  Thornaby,  are 
well  supplied  with  work,  having  eight  vessels  on  the  way,  all 
in  advanced  stages,  and  a  finely-modelled  cargo  steamer  almost 
ready  for  the  water,  and  have  some  big  tonnages  to  follow  on 
with.  Messrs.  Richardson,  Duck,  and  Company  Limited  have 
not  so  much  work  on  the  way.  They  have  just  despatched  the 
steamship  Cranmore,  a  vessel  built  to  the  order  of  Messrs. 
William  Johnston  and  Company  Limited,  Liverpool.  Her 
dimensions  are  360  ft.,  by  46  ft. ,  by  26  ft,  8  in.,  with  a  gross 
tonnage  of  about  3,150  tons.  They  also  have  one  almost  ready 
for  launching,  and  one  in  frames.  Messrs.  R.  Ropner  and 
Company,  Stockton,  are  full  up  with  work,  and  have  plenty 
to  last  well  into  next  year.  They  have  the  steamship  Carlton 
lying  at  their  wharf  getting  the  finishing  touches  put  on. 
She  is  a  vessel  of  414  ft.,  built  to  the  order  of  Messrs.  R. 
Chapman  and  Company,  Newcastle.  Messrs.  Raylton,  Dixon, 
and  Company,  of  Middlesbrough,  have  just  despatched  the 
fine  steel  cargo  steamer  Pathan,  which  was  built  to  the  order 
of  Messrs.  Gallatly,  Hankey,  and  Company,  managers  of  the 
Mogul  Steamship  Company,  for  the  China  and  Japan  trade. 
They  have  another  vessel  almost  ready  for  launching  and  one 
in  frames;  ako  plenty  of  work  on  hand.  Messrs.  W.  Harkness 
and  Company  are  just  completing  a  fine  passenger  and  cargo 
steamer,  full  particulars  of  which  are  given.  They  are  also 
dealing  with  inquiries  every  day,  which  speaks  well  for  the 
immediate  future.  Messrs.  W.  Harkness  and  Sons  Limited, 
shipbuilders,  Middlesbrough,  are  just  putting  the  finishing 
touches  to  a  handsome  passenger  and  cargo  vessel,  the  steam- 
ship Masterful,  engined  by  Messrs.  Blair  and  Company, 
Stockton-on-Tees.  This  vessel  possesses  several  features  of 
more  than  ordinary  interest  in  a  vessel  of  this  class.  She 
has  accommodation  for  some  80  first-class  passengers.  The 
particular  feature  of  the  vessel  is  her  loading  and  discharging 
gear.  She  has  four  large  hatchways,  with  two  steam  winches 
coupled  together  fitted  to  each  hatchway.  Double  derricks 
are  fitted  to  the  masts  at  each  hatchway,  and  these  are 
actuated  by  an  improved  system  of  raising  and  lowering  gear, 
and  by  steam  slewing  gears,  which  enables  the  derricks  to  be 
manipulated  in  any  direction  and  at  any  angle  by  the  man 
driving  the  winches  without  moving  from  his  position. 
Flexible-steel  wire  in  large  diameter  sheaves  is  used  for  all 
hoists,  and  the  whole  works  with  a  minimum  of  noise  and 
vibration.  In  addition  to  this  the  vessel  is  fitted  with  two 
large  steam  cranes.  She  has  powerful  arc  lamps  suspended 
over  each  hatchway,  as  well  as  largo  incandescent  lamps  to 
light  the  open  hatchways,  gangways,  and  decks;  whilst  there 
are  two  portable  lights  fitted  with  long  leads  in  each  hold. 
This  vessel  is  building  for  Messrs.  F.  H.  Powell  and  Company, 
of  Liverpool,  and  will  shortly  be  placed  on  their  Liverpool 
to  London  service,  when  she  will  be  the  largest  passenger  and 
cargo  vessel  engaged  in  the  coasting  trade  of  Great  Britain. 
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Messrs.  Craggsand Company,  Middlesbrough,  are  also  forward 
with  work  cf  all  classes,  having  despatched  the  steamship 
Zafra  on  October  18th,  the  trial  of  which  proved  very  satis- 
factory. They  also  launched  on  the  17th  of  October  a  fine 
cargo  steamer,  359  ft.,  by  50  ft.  8  in.,  by  25  ft.  6  in.,  to  the 
order  of  Messrs  YV.  H  Cocker  line  and  Company,  Hull.  This 
vessel  is  complete  in  every  respect,  having  all  the  latest 
improvements.  Her  engines  are  supplied  by  Messrs.  Blair 
and  Company,  Stockton-on-Tees,  having  cylinders  25  in.,  41  in., 
and  07  in.,  by  45  in.  stroke,  witli  two  large  single-ended 
boilers.  Messrs.  Craggs  have  plenty  of  work  on  the  way,  and 
plenty  of  inquiries.  Great  interest  is  shown  on  the  Tees 
respecting  the  information  of  the  proposed  removal  of  Messrs. 
Yarrow  and  Company,  shipbuilders,  from  the  river  Thames 
to  one  of  the  north-east  coast  j)orts  of  England.  All  land- 
owners, business  men,  and  all  concerned  are  doing  all  in  their 
power  to  induce  the  interesting  firm  to  come  to'  the  river  Tees. 
The  Tecs  Conservancy  Commissioners  have  taken  the  matter 
up,  and  are  doing  their  utmost  to  secure  the  coming  of  this 
noted  shipbuilding  firm;  the  class  of  work  done  by  this  firm 
being  torpedo  boats,  destroyers,  and  shallow-river  gunboats. 

The  Hartlepools. — Work  about  the  engine  works,  ship- 
yards, iron  works,  aud  places  of  industry  is  fairly  plentiful. 
Messrs.  Irvine's  Shipbuilding  and  Dry  Dock  Company  have 
just  launched  for  the  Dampfaschiffe  Rhederei  Union  Aktien- 
gesellschaft,  Hamburg,  a  handsome  screw  passenger  and 
cargo  steamer,  full  particulars  of  which  will  be  given  in 
our  next  issue.  They  have  also  a  good  class  of  work  in 
hand  and  plenty  of  inquiries.  Messrs.  W.  Gray  and  Company 
Limited  have  also  a  good  class  of  work  in  hand  in  advanced 
stages,  having  just  launched  the  steamer  Venus,  built  to  the 
order  of  Messrs.  Harris  and  Dixon  Limited,  London.  Her 
length  is  342  ft.,  by  49  ft.  2h  in.,  by  24  ft.  3^  in.,  being  classed 
highest  in  Lloyd's.  She  will  be  engined  by  Messrs.  Blair  and 
Company,  Stockton.  The  repair  yards  have  also  a  good 
amount  of  work  in  hand,  and  have  been  very  busy  this  last 
two  months.  The  engineering  trade  in  the  Hartlepools  this 
last  few  months  cannot  be  termed  brisk.  Inquiries  have  been 
plentiful,  but  trade  moderate.  Messrs.  Richardson,  West- 
garth,  and  Company,  taking  things  all  round,  cannot  com- 
plain. They  have  been  kept  steadily  going  with  marine  orders, 
and  have  had,  and  completed,  a  large  pumping  plant  for  the 
port  of  Antwerp.  Their  large  steam  turbine  works  are  now 
completed,  and  have  plenty  of  work  to  last  them  over  the 
winter. 


LAUNCHES  AND  TRIAL  TRIPS. 


LiangchoW- — Scott's  Shiiibuildiiig  and  Engineering  Com- 
pany, Greenock,  on  October  30th  launched  the  fourth  of  the 
order  for  six  steamers  for  the  China  Navigation  Company. 
Dimensions:  Length,  267  ft. ;  breadth,  40  ft. ;  depth,  22^  ft. ; 
and  the  carrying  capacity  is  2,000  tons.  The  steamer  was 
named  Liangchow,  and  after  the  launch  she  was  berthed  in 
the  company's  basin,   to  be  fitted  with   her  machinery. 

Jerfalcon. — The  Ardrossan  Dry  Dock  and  Shipbuilding 
Company  Limited  launched  on  November  2nd  the  steamer 
Jerfalcon,  which  they  have  built  for  Messrs.  Henry  Lamont 
and  Company,  Glasgow,  for  their  Glasgow  and  Liverpool  trade. 
The  vessel  is  116  ft.  long,  23  ft.  6  in.  broad,  and  10  ft.  11  in. 
in  moulded  depth,  and  has  been  built  to  carry  about  380  tons 
on  a  moderate  draught. 


CORRESPONDENCE. 


Communication*  intended  for  insertion  should  he  addressed  to  Th 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W  C.  They 
should  be  written  on  one  side  of  the  paper  only;  and  if  accom- 
panied hy  sketches,  these  should  be  neatly  dran-n.  and  forwarded 
on  a  roll,  to  prevent  crcuxinj.  We  cannot  undertake  to  ritun. 
rejected  communication*,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  th, 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


THREE-SPINDLE  TAPPING  MACHINE. 

To  the  Edi'or  of  "The  Practical  Engineer." 

Sir, — I  should  like  to  add  a  few  words  to  my  article 
on  the  three  spindle  tapper,  described  and  illustrated  in  your 
issue  of  October  20th.  on  the  subject  of  malleable  cast-iron 
verms  wrought-iron  pipe  fittings,  as  I  seem  to  have  rather 
condemned  the  latter  by  implication. 

No  one,  of  course,  would  prefer  malleable  iron  to  wrought 
iron  as  material,  other  things  being  equal;  and  as  regards  the 
interior  of  wrought-iron  fittings,  I  have  recently  seen  some 
iii   which   the   internal  angles   were   as   i  icely   rounded  and 


smooth  as  any  cast  fittings.  I  Lave  still  a  sort  of  liking  for 
the  beaded  edges  of  cast  fittings,  although  they  certainly  do 
not  look  well  on  a  line  of  pipe  work;  but  it  appears  that  the 
bulk  of  Haws  occur  in  the  angle  where  the  cylindrical  surfaces 
intersect.  This  indicates  that  the  wrought-iron  fitting  is  made 
sufficiently  strong  at  the  edges  to  avoid  splitting  either  in 
being  tapped  or  in  screwing  together. — Yours,  etc., 

John  Tangye. 


SOLDERING  ALUMINIUM. 

To  the  Editor  of  "  The  Practical  E ny'inccr ." 

Sir, — As  promised  in  my  letter  of  September  8th,  I  have  tried 
Mr.  ('has.  McArthur's  aluminium ,  and  for  present  purposes  have 
found  it  quite  satisfactory;  following  the  instructions  given, 
except  that  a  somewhat  higher  working  heat  is  desirable  to 
get  the  best  results.  Both  in  direct  jointing  with  the  solder, 
and  by  using  it  as  a  "  tinning  "  medium,  and  jointing  with  soft 
solder  with  the  liquid  flux  provided,  it  makes  the  work  satis- 
factory, and  it  is  not  unduly  expensive. 

At  the  same  time  I  cannot  speak  personally  as  to  the 
durability  of  the  work  done,  as  this  must  be  a  question  of  years, 
and  not  weeks;  but  on  the  strength  of  Mr.  H.  T.  Jones's  letter 
of  August  25th,  I  will  take  it  that  this  is  also  satisfactory. 

Cnless  sufficient  heat  is  used  in  soldering  aluminium  adhesion 
will  not  take  place,  and  it  is  just  on  this  jjoint  that  the  worker 
usually  fails,  particularly  when  he  has  been  confined  to  dealing 
with  tinware.  Even  on  brass  failures  occasionally  occur  through 
using  too  low  a  temperature,  and  this  points  out  why  difficulties 
are  often  caused. — Yours,  etc., 

October  30th,  1905.  Walter,  J.  May. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 

Editor,  "  Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


1919.  '  Knocking"  in  a  Gas  Engine.— Would  any  reader  kindly 
explain  the  cause  of  knocking  at  the  back  end  of  cylinder  of  gas 
engine,  which  is  of  25  H.P.  National  type  ?  I  have  made  the  brasses 
on  ci  auk  end  of  connecting  rod  all  right,  and  the  crosshead  like- 
wise, but  still  the  knocking  continuts.  I  have  been  wondering 
whether  it  is  through  the  cam  for  the  exhaust  being  a  little  woru 
or  not. — G.  H. 

Answer. — It  is  very  difficult,  in  fact  impossible,  to  state  the 
cause  of  the  "  knocking  "  from  a  description  only.  It  might  very 
probably  be  caused  by  one  of  the  cams,  and  I  would  advise  you  to 
note  exactly  where  each  cam  is  when  the  knock  occurs.  If  this 
gives  you  no  clue,  I  have  no  doubt  that  the  National  Gas  Engine 
Company  would  be  pleased  to  inspect  the  engine  for  you,  and  this 
would  probably  be  the  cheapest  plan. — Saxon. 


MISCELLANEA. 


Royal  Tour  in  India. — Amongst  the  large  number  of  ice 
machines  supplied  by  the  Pulsometer  Engineering  Company 
to  the  Admiralty  there  is  one  set  of  their  "Lapwing"  ice 
machines  on  the  ammonia-compression  system  fitted  in  H.M.S. 
Renown,  the  ship  in  which  their  Royal  Highnesses  the  Prince 
and  Princess  of  "Wales  are  proceeding  to  India. 

Obituary. — The  death  is  announced  of  Geo.  R.  Stephenson, 
past  president  of  the  Institution  of  Civil  Engineers,  and 
nephew  of.  George  Stephenson,  the  father  of  British  railways. 
Mr.  Stephenson's  greatest  achievements  were  the  designing  of 
the  Victoria  Bridge  over  the  St.  Lawrence  at  Montreal,  the 
great  bridge  over  the  Nile,  and  canal  and  reclamation  work 
in  Holland.  He  was  also  for  some  time  chairman  of  Messrs. 
R.  Stephenson  and  Company,  Newcastle. 

Leeds  Association  or  Engineers. — On  October  26th  Mr. 
P.  Rosling  read  a  paper  entitled  "  The  Economics  of  Electric 
Driving."  He  stated  that  a  gain  of  from  4  per  cent  to  10  per 
cent  had  been  effected  in  output  by  the  use  of  the  induction 
motor,  owing  to  regularity  of  speed  and  elimination  of  belt 
slip.  Where  the  annual  cost  of  production,  exclusive  of 
material  and  wages,  was  30  per  cent  of  the  capital,  the 
generating  plant  should  be  debited  with  50  per  cent  of  that 
cost  per  annum,  and  in  no  case  should  it  be  less  than  17.V  per 
cent  per  annum. 
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ENGINEERS  AND   THE  CYCLE  AND  AUTOMOBILE 
INDUSTRY. 

To-day  there  will  be? opened  respectively  at  the  Agricultural 
Hall  at  Islington  and  Olympia  at  Kensington  the  Annual 
Stanley  Club  Cycle  Show  and  the  Fourth  International 
Motor  Exhibition.  The  latter  exhibition  has  been  held 
hitherto  in  the  spring,  but  such  time  has  doubtless  been 
found  rather  too  near  the  actual  opening  of  the  season, 
when  motoring  presents  its  chief  delights  for  most  people. 
As  the  two  shows  are  now  open  concurrently,  engineers, 
and  especially  those  from  the  provinces,  have  a  favourable 
opportunity  of  inspecting  the  latest  practical  developments 
in  both  the  cycling  and  motor  car  industries. 

As  regards  the  first-named  industry,  there  is  not  likely 
to  be  any  such  excitement  as  was  occasioned  last  year  by 
the  announcement,  on  the  opening  of  the  Stanley  Show, 
of  the  great  reduction  in  the  selling  prices  of  certain,  well- 
known  machines  by  large  makers.    Such  a  reduction  was 
sufficiently  formidable  to  make  some  people  nervous,  but, 
judging  from  the  balance  sheets  by  most  of  the  large 
makers  which  have  been  issued  during  the  last  month  or 
two,  the  pioneers  of  the  movement  have  every  reason  to 
be  satisfied  with  the  results  of  their  enterprise.  Their 
circle  of  customers  has  extended  to  a  sufficient  extent  not 
only  to  compensate  for  the  reduction  in  the  selling  price 
of  their  machines,  but  also  to  add  materially  to  their 
profits  or  to  convert  a  former  loss  into  a  balance  available 
for  distribution  in  dividends.    To  a  large  number  of  people 
a  bicycle  has  become  as  necessary  as  a  pair  of  boots,  and 
the  recent  reduction  in  prices  has  greatly  increased  that 
class.    Moreover,  a  user  does  not  now  think  so  long  or  so 
seriously  over  the  purchase  of  a  new  mount,  but  decides 
he  must  have  one  when,  under  the  regime  of  the  higher 
prices  of  a  few  years  ago,  his  old  machine  would  have 
been   considered  good  enough  and  made   to  serve  for 
another  season  at  least.    Thus  on  all  hands  the  demand 
has  increased,  and  those  manufacturers  who  have  survived 
the  weeding-out  process  following  on  the  boom  of  somo 
eight  or  nine  years  ago  are  reaping  a  satisfactory  harvest. 

Most  cycle  makers  are  now  giving  increased  attention 
to  the  question  of  variable-speed  gear  or  driving  mechanism. 
The  most  convenient  and  satisfactory  is  of  the  epicyclic 
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or  similar  type  arranged  withiu  the  hub  at  the  rear  oi' 
driving  road  wheel,  and  some  good  examples  will  he  seen 
at  the  show  displaying  excellence  of  design  both  from  the 
user's  and  manufacturer's  standpoint  and  first-class 
workmanship. 

The  motor  car  industry  is  naturally  not  yet  standardised, 
as  regards  general  types  of  machines,  to  the  extent  that 
holds  in  the  cycle  industry.  Largely  as  a  result  of  such 
standardisation  of  type,  cycle  manufacturers  have  been 
able  to  devote  themselves  with  confidence  to  the  task  of 
organising  their  plant  and  resources  with  a  view  to  must 
advantageous  production  in  quantities.  It  is  just  here 
that  engineers  have  had  their  opportunity,  and  they  have 
used  it  well.  They  have  effectually  scotched  the  importa- 
tion of  foreign  bicycles,  and  set  home  establishments  on 
a  sound  basis.  The  motor  car  or  automobile  industry  is 
passing  through  very  much  the  same  evolutionary  process. 
As.  by  the  law  of  the  survival  of  the  fittest,  we  get  down 
to  some  two  or  three  leading  types,  makers  will  be  enabled 
to  arrange  for  the  most  economical  production  of  such 
types  with  advantage  alike  to  themselves  and  the  public. 

Within  the  last  few  years  certain*  large  engineering 
firms  previously  known  in  other  branches  of  industry 
have  taken  up  the  manufacture  of  motor  cars.  Such  manu- 
facture hitherto,  like  the  cycle  industry,  has  been  mainly 
under  the  direction  of  men  of  great  mechanical  skill  and 
ingenuity  who  have  specialised  in  the  work  in  association 
with  enterprising  capitalists.  It  may,  perhaps,  be  said  of 
some  capitalists  at  one  time  in  this  business  that  their 
enterprise  was  their  leading  or  only  virtue. 

We  would  commend  these  two  young  industries — the 
cycle  and  the  automobile — to  the  consideration  of  some  of 
the  noisy  talkers  on  engineering  education.  Perhaps  they 
can  explain  why  it  is  that  the  army  of  men  who  have 
passed  through  a  university  or  college  curriculum,  and 
have  issued  therefrom  with  "the  label  of  a  degree,"  have 
done  so  little  in  a  field  where  one  might  have  imagined 
they  would  have  romped  over  the  heads  of  those  whose 
training  and  experience  were  obtained  chiefly  in  places 
where  engineering  is  accomplished  under  the  actual  con- 
ditions pertaining  in  real  life,  and  who  pursued  scientific 
and  technical  studies  in  evening  classes,  which  some  of 
those  now  engaged  in  producing  men  with  "  the  label  of 
a  degree  "  are  endeavouring  to  obstruct  rather  than,  aid. 

Before  the  production  of  smoke  fiom  steam  boilers  can 
be  prevented  it  is  obvious  that  t he  scientific  laws  connected 
with  the  combustion  of  fuel  must  be  understood,  and  it  is 
only  by  acting  in  accordance  with  such  principles  that 
smoke-prevention  appliances  can  meet  with  tiny  success 
in  eliminating  smoke,  and  thus  ensure  the  perfect  com- 
bustion of  the  fuel  within  the  boiler  itself.  Mr.  W.  H. 
Booth,  in  tlie  current  issue  of  the  Times  Engineering 
Supplement,  in  an  article  on  this  subject,  say  s :  "Accord- 
ing to  the  percentage  of  hydrocarbon  in  the  fuel  will  be  the 
intensity  of  the  smoke.  Mechanical  stokers,  by  con- 
tinuously supplying  fuel  to  the  furnace,  reduce  the  volume 
of  the  smoke,  but  they  are  by  no  means  able  to  cure  the 
evil.  (Jiven,  therefore,  proper  air  admixture  with  the 
gases,  and  space  in  which  combustion  can  be  completed, 
there  remains  only  the  conservation  of  temperature  as  the 
final  essential  to  smokelessness.  This  can  only  be  secured 
by  surrounding  the  path  of  the  burning  gases  with  a  non- 
absorbent  substance  such  as  firebrick.  It  should  be 
possible  to  line  any  internal  furnace  for  the  purpose  of 


maintaining  the  heat  of  the  gases  until  they  are  so  far 
burned  that  they  may  pass  on  to  a  colder  unfilled  portion. 
The  peculiarity  of  the  hydrocarbon  gases  is  that  the  hotter 
they  are  kept  the  more  quickly  they  burn  and  the  shorter 
is  the  flame.  If  in  an  unlined  furnace  the  flame  of  a 
certain  coal  extends  to  a  length  of  30  ft.,  it  by  no  means 
follows  that  the  refractory  lining  must  extend  this  length, 
for  possibly  the  lining  of  about  10  ft.  would  so  quicken 
combustion  and  shorten  flame  that  a  10  ft.  length  would 
he  all  that  was  necessary.  No  mere  lining  of  a  faulty 
furnace  will  make  up  for  incorrect  form.  Before  the  water- 
tube  boiler  can  be  made  smokeless  the  gases  must  cease 
to  rise  directly  from  the  fire  to  the  tubes.  They  must  he 
made  to  pass  along  the  fire,  mixing,  as  they  flow,  with  the 
air  to  burn  them,  and  they  must  then  escape  to  a  brick 
chamber  in  which  they  can  bum  before  they  come  into 
contact  with  the  tubes.  The  recent  trouble  in  regard  to 
the  electric  railway  power  stations,  which  are  such  great 
smoke  producers,  is  entirely  due  to  the  errors  in  furnace 
construction,  and  no  cure  is  likely  to  result  from  any 
change  in  the  stoking." 


It  is  re] :oited  that  the  African  Concessions  Syndicate  have 
been  in  consultation  with  experts  on  the  feasibility  of 
utilising  the  Victoria  Falls  for  the  generation  of  electricity 
ami  its  transmission  to  the  Witwaterstrand.  In  reference 
to  the  statements  that  the  volume  of  water  in  the  falls  is 
not  sufficient  to  produce  the  necessary  power,  it  is  pointed 
out  thai  even  in  the  driest  season  yet  experienced  there 
is  sufficient  water  to  produce  500,000  horse  power,  while 
at  present  the  Band  only  consumes  some  150,000  horse 
power.  At  the  falls  there  is  an  available  head  of  about 
330  ft.,  and  if  more  than  500,000  horse  power  were  needed 
it  could  easily  be  obtained  by  cutting  a  canal,  15  to  20 
miles  in  length,  to  a  point  lower  down,  where  there  would 
be  a  head  of  1 ,000  ft.  By  the  adoption  of  this  scheme  it 
is  further  pointed  out  power  could  be  supplied  to  the 
mines  more  cheaply  than  in  any  other  way.  The  im- 
portance of  this  can  be  gathered  from  the  fact  that  at 
present  over  three  million  pounds  is  spent  annually  on 
power  on  the  Witwaterstrand.  The  scheme  is  regarded 
in  some  quarters  as  a  potential  factor  towards  a  South 
African  revival,  for  the  reduction  of  working  costs  result- 
ing from  its  adoption  would,  it  is  urged,  go  far  to  re- 
establishing public  confidence  in  South  African  enterprise. 


The  next  tourist  trophy  contest  promoted  by  the  Auto- 
mobile Club  of  Great  Britain  and  Ireland  will  again  be  held 
in  the  Isle  of  Man,  but  it  has  now  been  determined  that  the 
date  should  be  in  May  rather  than  in  September.  Another 
change  is  that  there  will  be  no  restriction  as  regards  the 
maximum  weight  of  the  touring  car.  Again,  a  condition 
is  introduced  as  to  the  height  of  the  car,  but  this  is  not 
such  a  very  important  matter.  To  obviate  the  introduc- 
tion into  the  contest  of  cars  with  "  freak  "  gear  boxes,  the 
number  of  gears  permissible  will  be  four,  and  every  car 
must  be  able  to  travel  on  its  highest  gear  without  slipping 
the  clutch  at  a  rate  of  not  more  than  12  miles  per  hour. 
Each  car  must  also  be  able  to  climb  with  its  specified  full 
load  a  hill  of  1  in  6  gradient  from  a  standing  start  The 
main  question  will  still  be  the  attaining  of  a  satisfactory 
speed  over  a  ccurse  which  is  representative  of  the  hills 
and  curves  and  other  difficulties  that  the  touring  car  has 
to  surmount,  but  as  before  petrol  consumption  will  Vie  a 
very  important  item.  It  has  been  fixed  at  a  gallon  per 
25  miles  over  the  Isle  of  Man  course,  under  any  conditions 
of  weather.  This  compares  with  one  gallon  per  22J  miles 
this  year.  It  remains  to  be  seen  whether  the  very  satis- 
factory record  of  the  "  Arrol  Johnston  "  car,  the  winner  of 
this  year's  contest  held  in  Scotland,  in  maintaining  the  speed 
of  33  9  miles  per  hour  over  a  course  of  20^1  miles,  with 
a  consumption  of  fuel  of  only  one  gallon  of  petrol  for  each 
25  -1  miles,  can  be  excelled. 
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A  case  of  some  importance  was  tried  before  the  Man- 
chester Police  Courts  on  the  8th  November,  when  the  firm 
of  Sir  William  Armstrong,  Whitworth,  and  Company  were 
summoned  for  allowing  black  smoke  to  escape  from  a 
chimney  of  their  Openshaw  works.    The  complaint  was 
made  by  the  Superintendent  of  the  Sanitary  Department 
from  the  observations   of   a   sanitary   inspector  The 
defendants  did  not  dispute  the  emission  of  smoke  but 
based  their  defence  on  the  ground  that  they  were  pro- 
tected by  a  clause  in  the  Public  Health  Act.   It  was  stated  for 
the  defence  that  unless  the  manufacture  of  armour  plating 
tor  warships  was  to  be  suspended,  the  discharge  of  black 
smoke  could  not  be  avoided.    An  ingot  weighing  from 
*°  fV5  tons  was  heated  to  a  certain  point,  and  in  the 
heated  state  was  transferred  to  rollers  and  reduced  in 
thickness  from  about  40  in.   to    loin.      To  obtain  the 
requisite  power,  seven  boilers  had  to  be  worked  far  in 
excess  of  the  ordinary  steam  pressure.    The  company  had 
B  sufficiency  of  boilers  to  carry  on  their  ordinary  work 
but  when  this  plate  rolling  had  to  be  done  they  had  to 
use  oO  per  cent  more  fuel  and  more  energy  to  keep  un 
the  pressure  that  was  necessary  for  ordinary  purposes  :  and 
even  then.,  in  spite  of  the  extra  feeding,  the  boiler  pressure 
irent  down  steadily  during  the  process  of  rollino-  The 
process  had  to  be  resorted  to  only  occasionally-^  or 
tw.ee  a  day-and  all  efforts  to  prevent  smoke  for  escaping 
mto  the  atmosphere  had  faded.      No  means  known  to 
science  could  prevent  it.      Mr.  C.  E.  Stromeyer,  chief 
engineer  of   he  Steam  Users'  Association,  gave  evidence 
to  the  effect  that  the  employment  of  great  steam  pressure 
was  necessary,  and  could  not  be  obtained  otherwise  than 
bj  the  means  used  except  at  a  prohibitive  cost.  Sixteen 

auction T  W0Uld  ?  Decessar^  a,Kl  aPari  from  the  1 
question  of  expense,  there  was  no  room  for  them  The 

company  would  not  be  able  to  carry  on  its  business'  The 

magistrates  dismissed  the  summons,  and  held  that  the 

company  were  protected  by  the  clause  in  the  Public  Health 

Jactorj  that  the  company  fought  the  case,  for  it  is  well 
known  that  in  certain  manufactures  it  is  impossible  to 
^mpletely  prevent  a  '-nuisance."    When  consideration  is 

and  l,e \  T  "!  mh01l  °f  th?  WOrk8'  the  Iocalit^  aff^, 
to  be  made  employment,  some  concession  has 


at  Se al    n  K,  TTd\  °D  '  atUr',ay  last'  a  ™*  dock 

at  .se.d  a  n  Harbour,  which  the  Dock  Company  have  con- 
ducted to  provide  facilities  for  the  loading  of  W  vessels 
engaged  in  the  coal  trade.  The  new  dock  s^l  000  ft 
ong  and  450  ft,  wide,  with  a  depth  of  water  a  high Jide 
of  27  ft  6  m.,  and  the  walls  of  the  dock  are  35  ft  above 

h    old  somfT  t1"61 !   ^  area  °f  the  dock  -I 
he old  south  dock  and  tidal  basin.    The  walls  are  con- 

65  ft  wide  wftt  i  ^,°rT8'lan  granite.  The  entrance  is 
Th";  Wlth  a  depth  of  water  on  the  sill  of  25  ft  6  in 
l  ie  are  two  pairs  of  gates  constructed  of  karri  wood  ea eh 
leaf  weighing  almost  90  tons.  They  are  worked  bv 
Mrauhc  rams  supplied  with  pressure  from  a  Sulk 
al  ation  working  at  7001b.  per  square  inch,  as  are  also 
^  five-ton  capstans  fitted  at  the  entrance.    A  system  of 

"  lock,  so  arranged  that  the  full  wagons  rim  down  bv 
gavi  y  fro,,,  ^  storage  sidingS)        J        spouts,  iiiid 

>  th  side  T;r  r?  :ry  to  Iow  levei  siW-  °* 

diiha^e  of  r  K  k  ?ei'et  18  ample  W  *Pace  for  the 
,,iv  M,?t  0t  tl1mber  and  other  imports.  The  dock  will 
^^•nodation  for  vessels  up  to  about  5,000  tons 

esU  are  of  fif  anCf  **  the  loadin8'  and  despatch  of 
esseis  aie  of  the  most  approved  type. 


A^undii°ZtSA  hS  ieC1ntly  beem  »iade  ^th  the  laying 
*at  a  cZp"K    iv1,e/rapl,S+  ^  Wee"  G'^&ow  and  London 
mpietion  may  be  expected  towards  the  end  of  the  year. 


NOTE 


LEAVES  FROM  A  NAVAL  ENGINEER'S 
BOOK. 

Valve  Gear— (Continued  from  page  727.) 
Apart  from  inertia  forces,  the  power  required  to  move  a 
piston  valve  should  theoretically  be  little  more  than  is 
necessary  to  overcome  the  friction  at  the  stuffing  box  •  but 
in  actual  practice,  owing  in  some  instances  to  faulty  con- 
struction and  the  presence  of  dirt,  the  power  required  is 
often  greatly  ,n  excess  of  this.    When,  as  is  now  the  most 
commonly  adopted  practice,  piston  valves  are  used  for  the 
high-pressure  and  intermediate  cylinders  and  double-ported 
flat  slides  for  the  low-pressure  cylinders,  the  valve  spindles 
for  the  piston  valves  are  sometimes  made  of  the  same 
diameter  as  those  for  the  flat  slides  of  the  low-pressure 
cyfmders-as,  for  instance,  examples  A,  D,  and  E,  Table  I  • 
but  it  is  becoming  very  general  practice  to  reduce  the 
dimensions  of  the  rods  and  gear  for  the  piston  valves.  In 
these  cases  the  diameter  of  the  valve  spindles  at  the  glands 
for  the  piston  valves  is  usually  made  from  one-sixth  to  one- 
eighth  of  the  extreme  diameter  of  the  valve     Table  III 
gives  a  number  of  recent  examples   taken  from  actual 
practice. 

With  the  high  speed  of  revolution  common  to  engines  of 
torpedo  craft  the  inertia  forces  to  be  overcome  are  of  con- 
siderable importance.  As  an  extreme  case  we  may  consider 
the  last  example  given  in  Table  III.  The  piston  valve  in 
question  is  that  of  the  intermediate  cylinder,  and  with  its 
spindle  has  a  weight  of  268  lb.  The  valve  travel  is  6  in 
and  the  engine  runs  at  400  revolutions  per  minute  Now  if 
we  assume  the  eccentric  rod  to  be  of  infinite  length,  then 
the  accelerating  force  at  the  ends  of  the  stroke  which  the 
valve  spindle  has  to  resist — 

V2 


R 


lb.,  plus  or  minus  W, 


according  as  we  are  considering  the  valve  at  the  bottom  or 
top  end  of  its  travel. 

In  this  formula  W  is  the  weight  of  the  valve  together 
with  its  sp.ndle-,  e.,  268  lb.  •  R  is  the  radius  of  the  eccentric 
path  in  feet  =  0-25;  V  is  the  velocity  of  the  eccentric  in 
its  path  in  feet  per  second,  =  say  10-5;  g  may  be  taken  at 
61  z,  as  usual ;  and 

p  _  268  10'52 

~~  3^2  *  0^25  +        =  3950  lb'  at  bottom  of  travel. 

The  stress  on  the  spindle  due  to  this  force  amounts  to  just 
under  1,000  lb.  per  square  inch,  the  spindle  being  21  in 
diameter,  or  -s\  of  the  extreme  diameter  of  the  valve 

Various  rules  have  beeu  given  from  time  to  time  for 
determining  the  force  required  to  drive  piston  valves.  For 
instance  Mr.  N.  P.  Towne  in  a  paper  on  «  Marine  Engine 
Valve  Motions,"  read  at  the  International  Engineering  Con- 
gress, Chicago,  1893,  gives- 
Maximum  load  on  piston- valve  spindle  in  pounds 
=  (N2WR  0-00034)  +  5 '6  W 

N  being  the  revolutions  of  the  engine  per  minute  : 

W  the  weight  of  the  valve  and  spindle  in  pounds  :  and 

K  the  eccentric  radius  in  feet. 

Applying  this  rule  to  the  case  cited  above,  we  obtain  a 
maximum  load  (including  inertia  force)  of  5,150  lb.,  giving  a 
stress  on  the  spindle  of  1,300  lb.  per  square  inch°  The 
mean  nibb.ng  speed  of  this  valve,  with  the  engine  running 
at  4U0  revolutions  per  minute,  is  no  less  than  400  ft  per 
minute.  The  double-ported  flat  valves  fitted  to  the  low- 
pressure  cylinders  have  a  travel  of  5|  in.,  and  their  mean 
rubbing  speed  on  the  face  is  therefore  367  ft.  per  minute 
In  the  case  of  the  large  flat  valves  of  battleship  and  cruiser 
engines  a  mean  speed  of  200  ft.  per  minute  is  seldom 
exceeded  while  for  the  piston  valves  of  such  engines  a  mean 
speed  of  250  ft.  per  minute  is  exceptional.  The  values  cal- 
culated for  the  designed  revolutions  per  minute  are  given  in 
table  II.  for  the  eight  examples.     The  engines  of  H.M  S 
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Good  Hope,  a  sister  ship  to  the  armoured  cruiser  example  A, 
Table  L,  ran  at  a  speed  of  128  revolutions  per  minute  for 
fairly  long  periods  during  the  eight  hours' full-power  trial, 
and  as  the  travel  of  the  piston  valves  of  the  high-pressure 
and  intermediate  cylinders  in  this  ship  is  12  in.,  their  mean 
speed  at  the  rate  of  revolution  quoted  reached  256  ft.  per 
minute,  although  at  the  designed  revolutions—  i.e.,  120  per 
minute— it  would  be  but  210  ft.  per  minute.  The  low- 
pressure  cylinders  of  the  engines  of  the  Good  Hope  are  6tted 
with  treble-ported  flat  slide  valves  having  a  travel  of  only 
8  in.,  so  that  their  mean  rubbing  speed  at  128  revolutions 
per  minute  was  but  a  little  over  170  ft.  per  minute,  while  at 
the  designed  revolutions  it  would  be  160  ft,  per  minute. 

Turning  again  to  Table  II,  we  have:  Stress  on  least 
section  of  valve-spindle  bolts  due  to  the  load  L  ranging 
from  2,1101b.  per  square  inch  in  example  G,  to  as  high  as 
6,2101b.  per  square  inch  in  the  case  of  the  nickel-steel  bolts 
of  example  B.  Neglecting  examples  B  and  C,  as  the  bolts 
in  the  latter  are  also  of  nickel  steel,  the  average  of  the  five 
remaining  examples  for  which  values  are  given  works  out 
at,  say,  4,0701b.  per  square  inch.  The  stress  on  the  eccen- 
tric rod  top-end  bolts,  due  to  the  load  L,  will  be  seen  to 
vary,  in  these  five  examples,  from  2,7201b.  per  square  inch 
of  their  smallest  section  to  4,6401b.  per  square,  inch,  and 
has  an  average  value  of  3,8001b.  per  square  inch 

Table  III.— Valve  Spindles  of  Engines  fitted  entirely  with 
Piston  Valves,  or  with  Piston  Valves  to  High-pressure 
and  Intermediate  Cylinders  when  the  Spindles  for  these 
Valves  are  of  less  diameter  than  those  for  the  fiat 
Valves  of  the  Low-pressure  Cylinders. 


D 

Greatest  dia- 
meter of  piston 
valve  driven  by 
spindle  of  dia- 
meter given  in 

next  column. 

d 

Diameter  of 
valve  spindle. 

Ratio  -. 

a 

Engines  of  battleships  and 

Inches. 

Inches. 

14 

o 

7-00 

17 

28 

6-48 

17 

2j 

o-is 

20 

8-00. 

22- 

n 

7-60 

22 

3 

7-33 

2D 

■  4  '"• 

7-70 

27 

Si* 

8-31 

28 

3J 

s-oo 

;  28i 

31« 

8-77 

30J 

4 

7-69 

.34 

5 

6-80 

11 

If 

6-29 

13 

u 

7-44 

15* 

21 

6-89 

20 

21 

8'90 

In  the  larger  engines  the  least  section  of  the  eccentric 
rods  is  made  from  two-thirds  to  three-quarters  of  that  of  the 
low-pressure  valve  spindle  at  gland  ;  whereas  in  the  smaller 
engines,  examples  G  and  H,  the  least  section  of  the  eccen- 
tric rods  is  ouly  about  one-half  that  of  the  valve  spindles. 
Again  neglecting  the  nickel-steel  rods  of  examples  B  and  C, 
we  have  the  stress  on  eccentric  rod  at  top  due  to  the  load  L 
ranging  from  1,780  lb.  per  square  inch  in  example  F  to 
2,9901b.  per  square  inch  in  the  case  of  example  H,  while 
the  average  stress  for  the  six  examples  works  out  at 
2,3101b.  per  square  inch. 


In  estimating  the  stress  on  the  quadrant  bars  they  are 
regarded  as  beams,  each  loaded  with  a  load 

"  _L=W 
2 

at  centre;  and  as  the  ends  cannot  be  said  to  be  fixed,  yet 
are  more  than  simply  supported,  the  greatest  banding 
moment  is  assumed  to  be 

W  x  length 


6 


the 
This 


The  length  is  taken  as  the  distance  D,  fig.   1  —  i.e 
centres  of  the  eccentric  rod  pins  on  quadrant  bars, 
distance  D  is  usually  made  equal  to  about — 

Travel  of  valve  x  3. 
(See  second  column  of  Table  IV.) 

Taking  the  above  expression  for  the  greatest  bending 
moment  in  terms  of  inches  and  pounds,  and  the  distance  D 
in  inches,  then  the  maximum  stress  on  the  quadrant  bar  is 
given  by 

1  W  D 

f  =  I  lb.  per  square  inch, 

Z 

Z  being  the  modulus  of  the  section  of  the  quadrant  bar  to 
resist  bending — i.e., 

I  B  H2, 

H  being  the  depth  of  the  bar  and  B  its  thickness,  both  in 
iuches. 

The  values  of  /  calculated  in  this  way  are  given  for  the 
eight  examples  in  Table  II.  In  two  instances,  examples 
B  and  C,  the  bars  are  of  nickel  steel,  and  for  these  the 
calculated  stress  is  about  7,0001b.  per  square  inch.  For 
the  remaining  six  examples  the  stress  ranges  from  3,9401b. 
per  square  inch  to  6,2001b.  per  square  inch,  while  its 
average  value  is  4,8701b.  per  square  inch. 

It  will  be  seen  on  reference  to  Table  I.  that  the  thickness 
of  the  quadrant  bars  is  very  commonly  made  equal  to  one- 
half  the  diameter  of  the  low-pressure  valve  spindle  at  gland. 
The  actual  values  of  this  ratio  for  each  of  the  eight  examples 
given  in  Table  I.,  together  with  some  further  examples  from 
recent  practice,  are  given  below  : — 


British  T.B.D.  Vixen   

British-built  Russian  T.B.D 

Example  H,  Table  I  

Example  G,  Table  I  

U.S.A.  cruiser   

Example  F,  Table  I  

Example  C,  Table  I  

Example  B,  Table  I  

British  cruiser   

Example  E,  Table  I  

Example  1>,  Table  I  

Example  A,  Table  I  


D  = 

diameter  of 
low-pressure 
valve  spindle 
at  gland. 


B  = 

thickness  of 
quadrant  bars 


Ratio 

Ji 
D 


Inches. 
21 

21 

2J 
2i 
3 

31 
4 

51 

5i 


Inches. 
1A 


1 

l£ 

1* 

1} 

II 

2 

2* 

2i 

21 


0-473 
0'50 
0'3r. 

o-io 

0  50 
0-402 
0-50 
0-467 
0-50 
0  50 
0-476 
.  0-50 


The  maximum  load  on  the  drag  links  may  be  estimated  a 

.follows : —  .        •  ,«„  „ 

Let  L  be  the  load  on  the  low-pressure  valve  spindle,  a 
before  ;  then  K,  the  maximum  load  on  the  drag  lmks,  equa 

L^J5  +  0-2  L, 
D 

E  and  D  being  taken  in  inches,  the  latter  being  the  eentrj 
of  tlie  eccentric-rod  pins  on  the  quadrant  bars  as  before  aij 
E  the  maximun  possible  rise  of  the  link  when  the  gear 
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brought  over  from  full  gear  ahead  to  full  gear  astern,  or 
vice  versa  (see  fig.  6). 

The  second  quantity,  0"2  L,  is,  of  course,  the  friction  of  the 
quadrant  slippers. 

Taking  example  B,  Table  I.,  as  an  illustration,  we  have— 
L  =  27860  lb., 


then 


K  = 


D 
E 

27860  x  81 
271 


=  27^  in.,  and 

=  8^  in.  ; 


+  (0-2  x  27860)  =  14280  lb. 


To  allow  for  friction  at  eccentrics,  etc.,  K  is  often  taken, 
for  purposes  of  design,  as  equal  to  two-thirds  of  L,  and  this 
ratio  has  been  adopted  in  calculating  the  values  of  the  load 
K,  as  given  in  Table  V.,  for  each  of  the  eight  examples. 
From  the  last  column  of  Table  IV.  it  will  be  seen  that  the 
bearing  surface  of  the  drag-link  pins  is  usually  about  two- 
thirds  that  of  the  eccentric-rod  pins. 


Fig.  6. 

Taking  the  values  for  the  load  K  given  in  Table  V  the 
stress  on  the  drag  links  will  be  seen  from  Table  II.  to  rai^e 
from  1,550  lb.  per  square  inch  in  example  G  to  2  280  lb  per 
square  inch  in  example  C.  For  the  six  examples  fur  which 
the  stress  is  given,  the  average  value  works  out  at  1,9541b. 

TABLE  IV. 


§1 

m 

Ratio — 
centres  D,  fig.  1 
tiavel  of  valve 

Katiu — 
thickness  of  quadrant  tar 

Ratio- 
surface  of  drag  link  pins 

depth  of  quadrant  bar 

surface  of  eccentric  rod  pins 

A 

2-61  to2-U3 

0-458 

0-68li 

B 

2-725 

0-318 

0-573 

C 

3-0  to  3-33 

0-333 

0-642 

I) 

2-57  to  2-845 

0-417 

0-728 

E 

3-44 

0-435 

0-644 

F 

3-0  to  3-55 

0-30 

0-556 

G 

3-0 

0-333 

0-391 

H 

3-0 

0-292 

0-41S 

per  square  inch.    The  stress  on  the  least  section  of  the 

il'^\Uk  b°ltS  due  t0  tlie  load  K  ranges   fl'om  about 
o,000  lb.  per  square  inch  to  about  6,0001b.  per  square  inch 
the  average  for  the  five  examples,  for  which  fibres  ate 
given  in  Table  IL,  being  5,5381b.  per  square  incb.° 
(To  he  continued.) 


POSSIBLE  ADVANTAGES  OF  THE  TRIPLE- 
EXPANSION  ENGINE  OVER  THE  COM- 
POUND. 

By  E.  F.  Williams. 
Although  it  is  true  that  the  triple-expansion  engine  has 
dropped  out  of  sight  in  its  race,  if  race  it  ever  had  with 
the  compound  for  electrical  and  mill  work,  it  is  a  significant 
tact  that  for  pumping  engines,  from  which  the  hio-hest 
attainable  duty  is  required,  it  stands  unrivalled.  It  is  the 
standard  engine  also  for  marine  service. 

In  the  electrical  field  the  compound  has  held  the  market 
almost  without  a  rival  until  the  advent  of  the  steam 
turbine.  The  reason  for  this  is  the  lower  first  cost  of  the 
compound  thar^pf  the  triple,  and  a  prevalent  idea  (which 
I  believe  to  be  erroneous)  amongst  consulting  engineers, 
and  even  among  many  engine  manufacturers,  that  the 
compound  is  essentially  as  economical  as  the  triple- 
expansion.  It  costs  less,  without  question,  but  not  as 
much  less  as  is  generally  believed. 

On  account  of  these  deeply-rooted  opinions,  however 
the  triple-expansion  engine  has  been  laid  aside  compara- 
tively undeveloped,  while  every  known  and  conceivable 
principle  of  economy  has  been  applied  to  the  compound 
increasing  its  efficiency  fully  20  per  cent  since  the  triple 
was  practically  dropped. 


Fig.  1. 


Fig.  2. 


It  is  the  writer's  opinion  that  had  the  triple-expansion 
engine  been  as  skilfully  developed  during  the  past  10  years 
as  the  compound,  on  the  proper  lines,  it  would  to-day 
stand  considerably  ahead  in  public  favour  for  electric  and 
mill  work. 

In  order  to  bring  out  the  real  merits  of  the  triple,  it 
must  be  built  on  lines  specially  suited  to  it;  that  is,  on 
true  engineering  lines,  essentially  a  high-speed  engine. 
Thus  built,  it  may  be  successfully  advanced  far  beyond 
the  present  stage  of  its  progress,  especially  in  large  units. 

The  most  economical  engine  is  the  one  in  which  steam 
may  be  expanded  the  greatest  number  of  times  successfully. 
_  Steam  cannot  be  expanded  as  many  times  successfully 
in  a  simple  engine  as  in  a  compound",  on  account  of  the 
greater  cylinder  condensation  which  takes  place  in  a 
single  cylinder  when  expanding  steam  any  given  number 
of  times.  There  is  greater  cylinder  condensation  in  the 
single  cylinder  of  the  simple  engine  than  in  the  two 
cylinders  of  the  compound,  on  account  of  the  greater  range 
of  temperature  in  the  single  cylinder  than  in  either  of  the 
two  cylinders  of  the  compound,  with  equal  ultimate 
expansion.  Condensation  in  any  cylinder  increases  or 
decreases  roughly  as  the  squares  of  the  difference  in 
temperature. 

The  horizontal  shading,  figs.  1  and  2.  is  intended  to 
illustrate  the  rate  of  condensation  as  the  temperatures  and 


766 


THE    PRACTICAL  ENGINEER. 


[November  17,  1905 


pressures  lower  from  a  given  initial  in  simple  and  compound 
cylinders.  The  initial  temperature  in  fig.  1  was  358  3 
deg.  Fah.  and  the  exhaust  temperature  1416  deg.,  giving 
a  difference  of  216  7  deg.  In  fig.  2  the  upper  diagram 
represents  an  initial  temperature  of  358  3,  an  exhaust 
temperature  of  276,  and  a  difference  of  82'3  deg. ;  the 
lower  diagram  an  initial  temperature  of  275,  an  exhaust 
temperature  of  141*6,  and  a  difference  of  133*4  cleg. 

The  compound  engine  is  not  capable  of  as  many 
successful  expansions  as  the  triple-expansion,  for  the  same 
reason  that  a  simple  engine  is  not  capable  of  as  many 
successful  expansions  as  the  compound,  namely,  the  higher 
rate  of  cylinder  condensation,  due  to  a  higher  rate  of 
expansion  in  each  cylinder. 

Fig.  3  illustrates  the  fall  of  temperature  in  a  triple- 
expansion  engine  with  1401b.  initial  pressure,  expanded 
16  times,  as  in  the  preceding  simple  and  compound 
diagrams.  Here  the  initial  temperature  of  the  upper 
diagram  was  358'3  deg.,  of  the  middle  diagram  290  deg., 
and  of  the  lower  diagram  230  deg.  The  exhaust  tem- 
perature in  the  latter  was  142  deg.,  giving  a  difference  of 
88  deg. 

Fig.  4  has  an  initial  temperature  of  366  deg.,  a  drop  in 
the  high-pressure  cylinder  of  92  deg.,  and  in  the  low- 
pressure  a  drop  of  132  deg.  The  cut  shows  possible 
diagrams  for  a  compound  engine  working  at  150  lb.  gauge 
pressure,  expanding  the  steam  15  times  and  with  a  cylinder 
ratio  of  5. 


Fia.  3.  Fio.  4. 

In  fig.  5  the  initial  temperature  is  379'6  deg.,  and  a 
drop  of  82,  70,  and  86  deg.  occurs  respectively  in  the 
three  cylinders.  These  diagrams  represent  a  possible 
combination  for  a  triple-expansion  engine  using  steam  at 
1801b.  gauge  initial  pressure,  and  expanding  the  steam 
21  times.    The  cylinder  ratios  are  1  to  1\  to  7. 

Economy  in  the  use  of  steam  in  a  compound  or  triple- 
expansion  engine  is  most  affected  by  condensation  in  the 
first  cylinder,  because  steam  lost  at  the  start  accomplishes 
no  work.  Besides,  the  water  formed  causes  additional 
condensation  losses  as  it  is  passed  along.  Condensation  in 
subsequent  cylinders  is  of  steam  having  performed  a 
part  of  its  work,  and  the  water  formed  does  not  do  so 
much  damage. 

Cylinder  condensation  may  be  lessened — in  fact,  almost 
entirely  eliminated — by  superheating  and  steam  jacketing; 
also  by  prolonging  the  admission.  The  period  of  admission 
may  be  lengthened  without  increasing  the  power  of  the 
engine  by  decreasing  the  size  of  the  first  cylinder,  thus 
maintaining  a  given  number  of  expansions.  For  example, 
if  the  cut-off  Avere  at  20  per  cent  of  the  stroke  when  the 
compound  cylinder  ratio  is  4,  the  steam  would  be  expanded 
20  times.  If  the  cut-off  were  extended  to  33  per  cent  of 
the  stroke,  the  same  number  of  expansions  would  be 
accomplished  and  the  same  power  produced  by  decreasing 
the  size  of  the  first  cylinder  until  its  capacity  becomes  1/6*6 
that  of  the  low-pressure,  the  cylinder  ratio  becoming  6'6. 

This  being  the  case,  the  question  naturally  arises :  Why 
is  a  compound  engine  not  as  economical  as  a  triple- 
expansion  when  a  great  cylinder  ratio  between  the  high- 
pressure    and    low-pressure   cylinder    is   employed,  thus 


permitting  of  a  comparatively  late  cut-off  in  the  first 
cylinder  1  Increasing  the  cylinder  ratio  of  compound 
engines  has  been  found  to  increase  the  economy  largely. 
It  does  not  follow,  however,  that  the  compound  engine 
may  be  thus  made  as  economical  as  the  triple-expansion. 
The  compound,  with  high  cylinder  ratio,  only  approaches 
the  conditions  of  economical  steam  working  peculiar  to 
triple-expansion,  but  does  not  fill  them,  for  the  reason 
that,  although  for  a  given  number  of  ultimate  expansions 
the  period  of  admission  and  consequent  ratio  of -initial 
condensation  would  be  the  same  in  each  engine,  there 
would  be  greater  condensation  in  the  second  cylinder  of 
the  compound  than  in  the  second  and  third  cylinders  of 
the  triple-expansion,  and  the  latter  would  have  the 
advantage. 

It  is  true  that  enough  superheat  might  be  added  at 
the  receiver  to  prevent  the  low-pressure  condensation 
entirely.  But  it  would  take  a  larger  percentage  of  this 
added  heat  for  the  compound  than  for  the  triple,  because 
a  greater  amount  of  condensation  would  have  to  be 
provided  for  in  the  former  than  in  the  latter. 

Therein,  however,  lies  only  one  of  the  advantages  of 
the  triple-expansion.  Add  to  this  the  advantage  of  higher 
rotative  speed  and  the  adaptability  to  higher  pressures, 
and  the  superior  features  of  the  triple-expansion  stand 
revealed.  To  enumerate  them,  the  advantages  of  the 
triple  are: — ■ 

(1)  A  small  gain  in  economy  under  like  conditions  of 

pressure  and  rotative  speed ; 

(2)  The  adaptability  of  the  tiijjle  engine  to  higher 

pressures ; 

(3)  Its  practical  adaptation  to  higher  rotative  speeds. 

Varying  Loads. 

It  is  generally  believed  that  under  varying  loads  the 
triple-expansion  is  at  a  disadvantage.    In  fact,  the  contrary 

is  the  case. 

It  may  or  may  not  be  that  such  a  theory  was  formed 
from  the  fact  that  pumping  and  marine  engines,  known 
to  be  economical  in  the  use  of  steam  and  to  be  triple 
expansion,  carry  almost  constant  loads.  It  should  be 
borne  in  mind,  however,  that' the  fact  that  they  carry 
fixed  loads  successfully  does  not  make  it  impossible  that 
they  can  carry  varying  loads  with  equal  or  greater  success. 

There  are  good  reasons  for  the  belief  that  the  use  of 
jackets  and  re-heaters  is  more  efficient  in  the  triple  at 
varying  loads  than  in  the  compound.  One  reason  is  that 
less  jacket  and  superheat  are  required  in  the  triple  than 
in  the  compound,  and  less  losses  or  a  lower  percentage  of 
losses  would  occur  in  the  coils  by  over-application  for  the 
lighter  loads  and  under-application  for  the  heavier  loads. 

It  is  plain  that  for  either  class  of  engine  a  certain  fixed 
and  proper  amount  of  jacket  and  receiver  heat  may  be 
provided  to  meet  the  mean  load.  It  would  be  excessive, 
therefore,  at  the  lighter  loads  and  insufficient  at  the 
heavier  loads.  As  the  triple  does  not  require  the  amount 
of  jacket  and  receiver  heat  that  the  compound  does,  the 
percentage  of  and  amount  of  loss  would  be  lower  in  the 
triple  than  in  the  compound  from  this  cause  alone.  Loss 
from  excessive  superheat  comes  when  the  steam  leaving 
the  low-pressure  cylinder  is  superheated,  and  there  is  a 
loss  from  insufficient  superheat  when  the  steam  leaving 
the  low-pressure  cylinder  is  supersaturated. 

Mean  Effective  Pressures. 

A  good  rule  for  estimating  the  mean  effective  pressures 
at  normal  cut-offs  is  as  follows:  — 

From  88  per  cent  of  the  total  mean  pressure,  due  to 
initial  absolute,  minus  101b.  (for  loss  of  pressure  at  cut-off  ) 
and  point  of  cut-off,  subtract  the  total  back  pressure  in 
exhaust  pipe,  plus  1  lb.  This  rule  applies  to  all  engines, 
either  condensing  or  non-condensing,  provided  that  then 
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valve-gear  speed,  etc.,  admits  of  an  88  per  cent  mean 
effective  pressure  efficiency.    Example:  — 

Initial  pressure,  150  1b.  by  gauge; 
At  cut-off,  1531b.  absolute; 
Point  of  cut-off,  33  per  cent  of  stroke ; 
Cylinder  ratio,  5  ; 

The  ultimate  expansions,  average,  15; 

Total  mean  pressure,  39'281b., 

88  per  cent  of  which  is  34'56  lb. ; 

Subtracting  2  lb.  for  back  pressure  =  32'56  lb. ; 

Subtract  1  lb.  =  31'561b. 

This  is  the  total  mean  effective  pressure  in  terms  of 
low-pressure  piston  area. 

Assuming  that  mean  effective  pressure  for  the  various 
initial  pressures  and  cut-offs  vary  as  per  this  rule,  and 


Fio.  5. 


that  the  cylinder  condensation  in  the  triple  is  72  per  cent 
of  what  it  is  in  the  compound,  the  water  rates  per  horse 
power  hour  at  a  number  of  initial  pressures  and  at 
different  degrees  of  expansion  are  as  per  the  following 
table,  in  which  the  cylinder  condensation  is  taken  from 
good  practice — not  the  best.  In  the  table,  in  order  to 
arrive  at  as  fair  a  comparison  as  possible,  the  common 
ratio  of  i  is  used  for  compound  and  7  for  triple-expansion  : 


Water  Rate  for  Compound  and  Triple-expansion  Engines. 


Initial  pressure 

Number  of 
ultimate 
expansions. 

Water  late. 

M.E.P.  in 
terms  of  L.P. 
piston  area. 

by  gauge. 

Compounds. 

Triples. 

10 

14-2 

12-3 

44 

20 

13-3 

11-6 

25 

150  lb.  | 

30 

11-5 

11-4 

17-5 

40 

16-5 

12-0 

13 

50 

19-5  • 

12-6 

103 

10 

14 

\f 

49-7 

20 

13 

11-2 

28-5 

1801b.  | 

30 

14-2 

111 

20-S 

40 

17 

11.-9 

15 

50 

20-5 

12-4 

11-8 

According  to  the  table,  the  triple-expansion  engine  is 
not  only  most  economical  at  full  load,  but  has  also  a  much 
wider  range  of  economy,  and  more  especially  so  at  high 
steam  pressures.  The  table,  it  is  believed,  does  not 
represent  the  best  obtainable  economy  for  either  type  of 
engine,  but  is  intended  to  give  a  fair  assumed  comparison 
under  varying  expansions. 

Incidentally,  it  is  shown  that  there  is  little  difference 
in  economy  between  the  higher  and  lower  steam  pressures, 
with  a  like  number  of  expansions.  The  higher  pressures, 
however,  give  higher  mean  effective  pressures  with  tbe 
same  economy,  enabling  a  given  size  of  engine  to  perform 
more  work. — The  Engineer,  Chicago. 
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SPARE   GEAR   FOR  STEAMERS. 

By  F.  J.  Kean,  B.Sc  (Lond.). 

( Concluded  from  page  755.) 

Stowage  and  Care  of  Spare  Gear. — It  is  customary 
to  order  each  item  of  spare  gear  at  the  same  time 
as  the  corresponding  working  part,  and  during  the 
progress  of  the  work  in  the  various  shops  all"  parts, 
working  and  spare,  are  proceeded  with  indiscriminately 
at  the  same  time  until  the  fitting  stage  is  reached,  when 
it  becomes  necessary  to  discriminate  between  them,  and 
one  part  is  stamped  with  the  word  "  spare,"  and  the  number 
of  the  engine  to  which  it  belongs. 

The  method  of  treating  this  particular  piece  of  gear 
depends  upon  what  it  is ;  for  instance,  should  it  be  a  pair 
of  crank-pin  brasses  for  the  connecting  rod  of  a  triple- 
expansion  engine,  they  would  have  to  be  fitted  to  all  three 
cranks,  s-o  as  tc  be  able  to  replace  any  one  of  them  should 
occasion  arise.  When  the  working  parts  are  put  in 
position  on  the  engines  the  spare  one  should,  after  it  has 
been  fitted,  first  be  painted  with  white  lead  and  tallow, 
and  then  removed  to  the  "  Spare  Gear  Stores,"  a  place 
specially  sot  apart  for  spare  gear,  and  spare  gear  only 

The  date  of  entry,  the  number  of  the  engines,  and  a 
description  of  the  gear  must  be  entered  by  the  store- 
keeper for  future  reference.  (See  Table  I.)  The  gear  is 
then  to  be  weighed,  and  its  exact  weight  entered  by  the 
storekeeper  alongside  the  other  data.  The  systematic 
treatment  of  spare  gear  in  this  manner  will  be  found 
extremely  useful,  and  much  to  be  preferred  to  the  method 
sometimes  adopted  of  putting  part  of  the  spare  gear  in  one 
stores  and  part  in  another  stores,  and  leaving  the  remainder 
in  the  shops. 


TABLE  I. — Spare  Gear  Stores. 


Date. 

Engine  No. 

Description  of  gear. 

Weight. 

21/5,07 
22,5/07 

1,450 
1,420 

One  pair  of  connecting  rod  brasses  (crosshead  end) 

201b. 
ljlb. 

The  amount  of  time  that  can  be  wasted  in  hunting  about 
after  stray  spare  gear  is  almost  incredible,  and,  in  addition, 
small  items  are  frequently  lost  or  stolen. 

Inside  the  stores  separate  places  should  be  reserved  for 
the  gear  belonging  to  each  engine,  and  a  distinctive  label, 
bearing  the  number  of  the  engines,  be  placed  above  it. 
No  unauthorised  person  should  be  allowed  in  the  stores, 
and  no  person  whatever  should  be  allowed  to  remove  any 
gear  from  this  stores  without  special  orders  from  the  head 
foreman. 

It  is  only  by  adopting  some  such  rules  as  these  that  the 
detestable  practice  of  tampering  with  or  removing  spare 
paits  can  be  prevented. 

The  best  time  to  place  the  spare  gear  on  board  is 
generally  found  to  be  after  the  preliminary  steamings 
have  been  completed,  so  as  to  allow  ample  time  for  stowage 
before  the  work  of  painting  and  decorating  the  engine  room 
commences.  The  choice  of  the  exact  position  of  each 
piece  of  spare  gear  is  generally  left  to  the  discretion  of 
the  engineer  who  is  to  have  charge  of  the  steamer. 

At  this  stage  it  will  be  found  to  expedite  matters  some- 
what if  some  subordinate  person,  who  can  be  always  on 
the  spot,  is  made  responsible  for  the  whole  of  the  spare 
gear  from  the  time  it  leaves  the  stores  till  the  day  when 
the  ship  is  "handed  over."  He  must  provide  himself 
with  a  complete  list  of  it,  and  supply  one  also  to  the 
engineer,  who  will  then  instruct  him  where  to  stow  the 
different  items.  These  instructions  must  be  written  down 
on  the  list  already  mentioned,  so  as  to  be  accessible  for 
reference  at  any  time.    The  subordinate  should  then  have 
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the  gear  sent  down  from  the  stores,  and  have  it  placed  in 
readiness  for  the  workmen  to  fix  it  up,  only  such  items 
being  sent  down  as  can  be  dealt  with  there  and  then. 
Whilst  the  men  are  stowing  the  heavier  gear  on  the  bulk-, 
heads,  etc.,  he  should  have  the  smaller  items,  such  as 
springs  and  screws,  etc.,  placed  in  the  engine-room  stores. 

The  need  for  some  such  arrangement  as  this  will  be 
apparent  when  it  is  considered  that  the  steamer  may  be  a 
considerable  distance  from  the  stores ;  that  it  is  not  advis- 
able to  send  all  the  gear  down  together  at  once,  as  the 
work  of  "  stowing  "  cannot  always  be  proceeded  with  in 
a  regular  manner,  owing  to  the  men  being  required  now 
and  then  on  more  important  jobs.  The  spare  gear  must 
then  "  stand  over"  ;  meantime,  it  litters  up  the  floor  space, 
gets  trampled  upon,  and  oftentimes  broken.  Furthermore, 
there  is  the  constant  risk  of  different  parts  of  the  gear 
being  stolen,  whilst  lying  about,  by  dishonest  workmen, 
or,  in  the  case  of  an  accidental  breakage  of  a  working  part, 
an  attempt  may  be  made  to  replace  it  by  the  corresponding 
spare  part  (so  that  the  breakage  may  not  be  detected) 
should  a  favourable  opportunity  occur,  giving  yet  another 
reason  for  the  necessity  of  careful  supervision  until  the 
whole  of  the  gear  is  properly  "  stowed." 

Several  of  the  usual  methods  of  stowage  are  shown  in  the 
accompanying  sketches.    ,(See  fig.  2.) 


Fio.  2. 

When  the  above-mentioned  work  has  been  completed 
a  list  (see  Table  II.),  which  shall  contain  (1)  the  name  of 
each  spare  part,  (2)  the  number  of  each  kind  carried,  (3) 
the  place  of  stowage,  (4)  the  position  of  stowage  in  that 
place,  must  be  compiled  and  given  to  the  engineer  of  the 
steamer.  This  list  should  prove  of  great  value  to  him  if 
the  steamer  is  of  any  considerable  size 

During  the  work  of  stowing  the  gear,  best  part  of  the 
paint  will  be  found  to  have  been  knocked  off,  and  a  large 
number  of  parts,  perhaps,  have  become  slightly  rusted; 
hence  the  next  thing  to  do  is  to  have  the  whole  lot  taken 
down  again,  cleaned,  re-painted,  and  put  back,  so  as 
to  have  everything  spick  and  span  at  the  finish.  If  this 
work  is  neglected,  corrosion,  once  started,  proceeds  apace, 
and  in  a  few  months  the  spare  gear  becomes  practically 
useless,  and  only  an  encumbrance.  A  watchful  eye  should 
be  kept  upon  it  at  all  times  for  any  signs  of  corrosion,  if 
it  is  to  prove  of  any  real  use. 

Tools:  Special  and  Ordinary. —Closely  allied  to  the 
spare  gear  wc  have  the  following  tools,  which  are  required 
for  special  purposes,  and  should  be  stowed  in  some  con- 
venient or  conspicuous  position  : 

Ring  spanner  for  propeller  nut. 

Ring  and  side-jaw  spanner  for  propeller  bolts. 


TABLE  II. 

SS,  London  :  List  of  Spare  Gear  and  Fittings. 


Name  of  the 
fitting. 

Quantity 
carried. 

Where  stowed. 

Position. 

Safety-valve  springs.. 

3 

Forward  boiler-room  . 

Above  feed  pump  (port 

side). 

Eccentric  straps  . . . 

2 

Starboard  engine-room 

Forward  bulkhead. 

The  spanners  mentioned  in  the  following  list  would  be 
fixed  in  some  convenient  position  close  to  the  place  where 
they  would  be  wanted  : 

Spanners  for  stern-gland  nuts,  for  coupling  bolts,  for 
adjusting  thrust  shoes,  for  bottom  and  top  ends  of  con- 
necting rods,  for  main-bearing  bolts,  and  for  piston-rod 
nuts.  There  would  also  be  iron  racks  containing  two 
complete  sets  of  side-jaw  spanners  (one  set  for  lock  nuts), 
from  2^  in.  down  to  3/16  in.  W.S.  nuts,  one  set  of  box 
spanners,  and  one  set  of  eye  bolts.  Also  such  special  items 
as  spanners  for  turning  handwheels,  for  undoing  hose 
couplings,  for  opening  sea  cocks  and  flood  valves,  etc., 
special  tools  for  inserting  boiler  tubes,  for  inserting  fusible 
plugs,  for  stopping  tubes,  for  cleaning  tubes,  etc.,  may 
be  very  well  classed  among  the  spare  gear  so  far  as  the 
contractor  is  concerned. 

It  may  very  well  happen  that  a  steamer  never  has 
occasion  to  make  use  of  some  of  the  spare  fittings  which 
she  carries,  but  the  following  illustration  will  serve  to 
show  that  it  is  always  as  well  to  be  prepared  for  the  worst : 

About  a  year  ago  the  steamship  An  ,  of  4,0UU  tons, 

whilst  on  passage  home  from  Buenos  Ayres  across  the 
Pacific,  broke  the  crank  shaft  of  her  low-pressure  engine, 
and  had  to  be  towed  back  to  port  in  a  helpless  condition. 
Having  no  spare  length  of  crank  shaft  on  board,  she  was 
obliged  to  await  the  arrival  of  a  steamer  from  the  Clyde, 
bringing  the  new  shaft  out  with  her.  The  time  lost  is 
thus  about  eight  weeks,  whereas,  had  a  spare  length  of 
shaft  been  carried,  it  would  merely  have  been  the  work 
of  a  few  hours  to  replace  the  broken  length. 


LOCOMOTIVE  WEIGHING   MACHINE  FOR 
THE  NORTH-EASTERN  RAILWAY. 

Through  the  courtesy  of  Messrs.  W.  and  T.  Avery  Limited, 
Birmingham,  we  are  enabled  to  place  before  our  readers 
the  following  description  and  drawings  of  locomotive  weigh- 
ing tables  that  they  have  just  completed  for  the  North- 
Eastern  Railway.  The  machine  is  designed  for  the  purpose 
of  ascertaining  the  amount  of  weight  upon  each  wheel  of 
a  locomotive,  in  order  that  the  springs  may  be  so  regulated 
that  the  total  weight  of  the  engine  is  distributed  in  the 
desired  proportion  on  each  wheel,  and  thus  ensures  the 
engine  drawing  to  best  advantage  and  avoiding  overheating 
of  the  journal  of  the  axles.  The  total  capacity  of  the 
machine  is  125  ton3. 

This  machine  consists  generally  of  ten  weighing  tables  each 
G  ft.  long  and  1  ft.  wide,  and  each  fitted  with  steel  mils 
to  suit  a  permanent-way  gauge  of  4  ft.  8 J  in.  The  tables 
are  each  supported  by  two  triangular  main  levers  with 
transferring  levers  to  transmit  the  load  to  the  indicating 
mechanism.  The  levers  are  all  suspended  from  a  very 
substantial  cast-iron  framing,  which  also  encloses  the 
weighing  tables,  leaving  a  A  in.  clearance  all  round.  The 
main  frame  is  carried  upon  strongly-built  masonry  founda- 
tions, and  completely  encloses  the  weighing  levers,  making 
the  whole  machine  perfectly  self-contained. 

The  indicating  arrangement  is  Avery's  patent  "  Aerostat 
mechanism,  which  shows  extremely  accurate  readings  upon 
ten  graduated  quadrants  traversed  by  a  pointer  or  finger, 
enabling  the  weight  upon  each  individual  wheel  of  the 
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locomotive  to  be  read  at  a  glance.  This  mechanism  is 
specially  designed  to  eliminate  friction,  so  as  to  allow  of 
a  very  high  standard  of  sensitiveness  to  be  attained.  It 
consists  generally  of  two  gun-metal  cylinders  suspended 
by.  and  rolling  upon,  non-extensible  metal  bands  of  special 
composition.    The  cylinders  are  connected  to  the  main 


FIG  2 


levers  of  the  weighing  machine  by  means  of  two  other 
similar  metal  bands  and  wrought-iron  links.  Attached 
to  the  rolling  cylinders  are  pendulum  weights,  which  act 
as  counterpoises  to  the  weight  upon  the  connecting  rods 
due  to  the  loads  upon  the  several  platforms.  The  strain 
causes  the  cylinders  to  roll  up  the  suspending  bands  until 
their  motion  is  arrested  by  the  outward  movement  of  the 
pendulum  weights,  and  equilibrium  is  restored.  The 
cylinders  are  connected  by  means  of  a  link  and  toothed 
gearing  to  a  rotating  pointer,  which  traverses  the  gradua- 
tions upon  the  quadrants.  These  are  each  marked  up  to 
the  full  load  of  12|  tons  by  divisions  of  56  lb.  The  move- 
ment of  the  pointer  is  steadied  by  means  of  two  dash  pots 
and  plungers  attached  to  the  rolling  cylinders,  the 
plungers  in  this  mechanism  having  a  perfectly  vertical 
movement,  which  is  a  great  gain  over  other  indicating 
mechanisms  in  which  the  movement  of  the  plunger  is  of 
necessity  radial  in  its  action.  In  this  mechanism  friction 
is  almost  entirely  eliminated,  springs  are  not  used  any- 
where, and  neither  water  nor  any  other  fluid  has  any  part 
in  the  indicating  of  the  load ;  consequently  the  mechanism 
is  suitable  for  all  climates,  not  being  affected  in  accuracy 
by  changes  of  temperature. 


The  indicating  mechanisms  arc  each  carried  upon  cast- 
iron  pedestals  standing  upon  substantial  cast-iron  base 
plates,  and  enclosing  cast-iron  intermediate  levers  each 
having  an  adjustable  balance  weight  actuated  by  a  screw 
and  a  milled  knob.  The  indicating  mechanism  is  relieved 
from  the  weight  of  the  main  weighing  levers  and  strain 
due  to  the  passing  over  the  platform  of  locomotives  or 
trucks  not  requiring  to  the  weighed,  by  moving  a  hand 
lever  at  the  side  of  one  of  the  wooden  cases,  shown  on  fig.  1 . 
This  hand  lever,  on  being  turned  through  a  right  angle, 
rotates  cams,  which  simultaneously  lock  all  the  inter- 
mediate levers,  and  prevents  them  communicating  the 
strain  to  the  indicating  mechanism,  thus  protecting  the 
same  from  injury  and  wear  when  the  machine  is  not  in  use. 

The  machine  is  well  constructed  throughout ;  all  the 
levers  are  fitted  with  long  hardened-steel  knife  edges,  the 
main  triangular  levers  being  suspended  in  cast-steel 
swinging  rockers  carried  from  strong  brackets  upon  the 
main  frame,  all  the  beaiings  being  of  the  best  hardened 
steel.  The  separate  portions  of  the  frame  all  have  planed 
meeting  surfaces,  and  are  strongly  bolted  together. 


e  o'  


Fig.  3. 


The  weighing  tables  are  securely  tied  to  prevent  them 
"  spreading  "  when  the  locomotive  comes  upon  them  by 
means  of  check  rods  having  hardened-steel  knife  edges 
engaging  with  hardened-steel  rectangular  eyes.  Between 
the  rails  are  fitted  suitable  cast-iron  "dishes,"  in  which 
the  fitter  can  lie  whilst  making  any  adjustment  that  may 
be  necessary. 

Fig.  1  is  a  part  longitudinal  and  sectional  elevation  of 
one  end  of  the  machine,  fig.  2  a  sectional  plan  view,  and 
fig.  -"5  a  cross  section  along  the  centre  of  two  of  the  tables. 


THE  HORNSBY  MARINE  OIL  ENGINE. 


While  the  application  of  the  petrol  motor  for  driving- 
launches  and  small  boats  has  met  with  some  success,  it  is 
evident  that  the  use  of  oil  as  a  motive  power  for  the 
propulsion  of  vessels  of  large  sizes  can  only  be  economical 
and  commercially  successful  when  used  in  connection  witli 
engines  using  heavy  or  crude  oils.  The  advantage  of  small 
weight  and  size  per  horse  power  generated,  with  the  petrol 
engine,  becomes  negligible  in  the  larger-size  vessels  when 
compared  with  what  is  more  essential,  viz..  reliability  and 
economy.  One  of  the  first  firms  of  oil-engine  makers  to 
bring  out  a  marine  oil  engine  is  Messrs.  Richard  Hornsby 
and  Sons  Limited,  of  Grantham,  whose  stationary  oil 
engines  are  so  well  known,  and  we  are  now  enabled  to 
place  before  our  readers  a  description  and  illustrations  of 
their  design.  These  motors  are  made  in  nine  sizes,  ranging 
from  10  to  180  brake  horse  power,  and  with  two.  three, 
four,  or  six  cylinders,  according  to  horse  power,  the  illustra- 
tion'fig.  1  showing  the  general  appearance  of  the  90  brake 
horse  power  size,  and  fig.  2  a  section  of  a  60  ft,  cargo 
boat,  showing  the  position  of  the  engine. 

The  cylinders  and  jackets  are  cast  together;  and  are 
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supported  on  forged-steel  columns  from  the  cast-iron  base 
plate.  The  crank-shaft  bearings,  reversing  clutch,  and 
thrust  block  frames,  in  sizes  up  to  50  brake  horse  power, 
are  cast  in  one  piece.  Above  this  size  base  plates  are 
formed  of  steel  angles,  to  which  are  attached  the  crank- 
shaft bearings,  reveising  clutch,  and  thrust  block,  the 
frames  of  which  are  of  cast  iron.  The  crank  shaft  is 
forged  steel  machined  all  over.  The  connecting  rods  are 
of  forged  steel  machined,  all  of  the  marine  type.  The 
piston  and  rings  are  of  cast  iron.  The  top  cover  is  a 
separate  casting,  and  is  water-jacketed  ;  it  contains  the 
air  and  exhaust  valves.  In  sizes  above  80  brake  horse 
power,  the  valve  seats  and  valves  are  removable  without 


EH 


running  or  by  a  small  hand  pump.  After  starting^  the 
lamp  for  heating  the  vaporiser  is  no  longer  required,  as, 
the  vaporiser  being  placed  in  t he  combustion  chamber, 
the  explosion  of  the  vapour  and  air  mixture  keeps  it  hot, 
and  sufficiently  so  to  igllite  the  fresh  charge,  the  action 
heing  as  follows:  The  piston,  on  being  moved,  takes  in  a 
charge  of  air  by  the  air-inlet  valve  direct  into  the  cylinder 
without  passing  the  vaporiser,  while  the  piston  is  moving 
the  nil  which  has  been  thrown  into  the  vaporiser,  is 
vaporising  and  diffusing  itself  through  the  vaporisin<r 
chamber,  mixing,  however,  only  with  the  hot  products 
of  combustion  left  by  the  preceding  explosion.  During 
the  charging  stroke  the  air  enters  through  the  cylinder. 
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disturbing  the  cover.  The  main  working  parts  art- 
enclosed  by  a  removable  sheet-steel  casting,  and  in  the 
engines  up  to  50  brake  horse  power  are  lubricated  by 
splash  lubrication.  Above  this  size,  forced  lubrication  is 
used,  it  being  supplied  by  a  pump  driven  off  the  crank 
shaft.  The  air  and  exhaust  valves  are  actuated  by  cams 
on  a  longitudinal  shaft  driven  by  skew  gearing.  The  oil 
pumps  used  for  injecting  the  oil  into  the  vaporiser  are 
actuated  from  the  valve  motion.  They  are  fitted  with 
regulating  gear,  so  that  the  speed  of  the  engine  may  be 
varied.  A  governor  is  also  fitted  to  prevent  racing  when 
the  propeller  is  disconnected  or  is  out  of  the  water.  The 
flywheel  is  of  cast  iron  of  the  disc  type,  and  means  are 


and  the  vapour  formed  from  the  oil  is  almost  entirely 
confined  to  the  combustion  chamber.  On  the  return 
stroke  of  the  piston  air  is  forced  through  a  somewhat 
narrow  neck  into  the  combustion  chamber,  and  there  mixes 
with  the  vapour  contained  in  it.  As  the  compression 
proceeds,  more  and  more  air  is  forced  into  the  vaporiser 
chamber,  and  just  as  the  compression  is  completed  the 
mixture  attains  proper  explosive  proportions.  The  sides 
of  the  chamber  are  then  sufficiently  hot  to  cause  explosion, 
and  the  piston  moves  forward  on  its  working  stroke.  It  is 
a  well-known  fact  that  oil  vapour  mixed  with  air  will 
explode  by  contact  with  a  metal  surface  at  a  comparatively 
low  temperature. 


provided  for  barring  round  at  starting  or  other  times.  A 
circulating  pump  is  fitted  for  circulating  the  cooling  water 
through  the  jackets  of  the  cylinders,  top  covers,  and  the 
jacket  of  the  vaporiser  where  fitted.  The  exhaust  outlets 
and  air  inlets  are  fitted  with  breeches  pipes,  and  suitable 
silencers  are  provided  for  these. 

In  starting  the  engine  the  vaporiser,  which  is  similar 
to  that  fitted  on  the  Hornsby  stationary  oil  engines,  is 
first  heated  by  a  lamp,  and  the  engine  started  by  com- 
pressed air,  controlled  by  a  double  valve  box  fitted  to  one 
cylinder.  This  air  is  stored  in  a  steel  reservoir  on  the  bed 
plate,  which  may  be  charged  from  the  main  engine  when 


The  reversing  of  the  direction  of  rotation  of  the  pro- 
peller is  effected  without  shock  by  two  friction  clutches 
of  the  expanding  type  working  in  conjunction  with  a  set 
of  bevel  gears,  the  bevel  gears  being  contained  in  a  case, 
which  is  connected  up  direct  to  the  crank  shaft  by  a 
friction  clutch.  When  the  boat  is  running  in  a  forward 
direction  the  case  and  gear  revolve  as  one.  To  reverse 
t he  engine  the  forward  clutch  is  thrown  out  of  gear,  the 
aft  clutch  thrown  into  gear,  all  by  the  same  lever.  The 
casing  containing  the  gear  is  then  held  stationary,  and 
the  propeller  shaft  is  driven  in  the  opposite  direction  by 
the  bevel  gearing. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C. ;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  implements. 

22476    J.  HEATON,  J.  ADAMS,  and  W.  G.  WOOD.  Turf 

perforating  machine. 
22662    D.  TOSCANI.    Machine  for  the  simultaneous  sowing 

of  seed.* 

22798  W.  RAWLINSON.  Tool  for  removing  knife  plates  or 
sections  from  mowing  machines,  etc. 

22958  J.  ASHBY.  Implement  for  planting  bulbs,  tubers, 
plants,  etc. 

Arms  and  Ammunition. 

22482    W.  REEVE.  Targets. 

22550    L.  JEFFRIES.    Spring  air  rifles,  air  guns,  etc. 
22607    F.  BEALE.    Time  and  percussion  fuses  for  projectiles, 
etc. 

22658    C.  G.  BONEHILL.    Sights  for  firearms  and  air  rifles. 

22681    THE    BIRMINGHAM    SMALL    ARMS   CO.  LTD.. 

A.  H.  M.  DRIVER,  and  0.  NORMAN.  Back 
sights  for  air  rifles  and  other  small  arms. 

22739    J.  FORMBY.    Range  finders. 

22795    F.  KRUPP  AKT.-GES.  Projectiles* 

22828  C.  H.  E.  MIDDLETON  and  A.  E.  MASCALL.  Gun 

carriages  or  mountings. 

22829  H.    H    LAKE.    Rifled  gun  barrels  and  rifled  tubes 

ordnance,  etc.* 

22844  C.  HOLMSTROM  and  E.  MIDDLETON.  Firing  gear 
ordnance. 

22891    J.  F.  VAUGHAN  and  C.  G.  BONEHILL.  Target* 

for  rifle  shooting. 
22923    B.  BEHR.    Small  arms.* 
22934    W.  D.  SMITH.  Guns.* 

22977  T.  B.  B ALSTON.  Targets  for  Morris  tube  and  like 
rifle  practice. 

Bottles,  Glass,  &c. 

22520  W.  W.  PILKINGTON.  Manufacture  of  plate  and 
sheet,  glass. 

22612  F.  RAUPACH.    Blotters,  etc.* 

22613  A.  F.  MACK.    Bottle  racks.* 

22742  E.  P.  DOLE.    Valve  guards  for  non-refillable  bottles.* 

22743  E.  P.  DOLE     Non-refillable  bottles.* 

22761  T.  D.  JACKSON.  Device  for  extracting  corks  from 
bottles. 

22775  A.  HOUSEMAN  and  L.  WEICHERT.  Anti-fraudulent 
bottles.* 

22782    E.  KAUFMAN.  Bottles. 

22812    E.  F.  CHANCE.    The  manufacture  of  wired  elass. 
22840    W.  TAYLOR.    Bottles  adapted  to  prevent  refilling. 
_290o    F.  A.  GROSSE.    Apparatus  for  manufacturing  hollow 
glass  ware. 

22973  G.  A.  MERCHANT  and  G.  A.  MERCHANT. 
Apparatus  for  use  in  bottle  washing. 


22983  T.  STERRATT  and  B.  B.  JACKSON.  Preventative 
bottle  refilling  apparatus. 

Building  and  Construction. 

22521    BRUCE  &   STILL  LTD.   and   W.  T.    C.  BRUCE. 

Supports  for  gutters  or  launders  in  bridge  building. 

22534    L.DUBAIL  and  A.  DUB  AIL.  Tiles. 

22541  R.  W.  WHEELBAND.  Wire-rope  ladder  scaffolding 
and  cradles,  etc. 

22571  A.  WATT.  Construction  of  buildings  used  as 
sanatorium^,  etc. 

22602  A.  THOMAS.  Bonding  device  for  building  con- 
struction.* 

22668    F.  C.  WOODFORD.    Chimney  tops.* 
22737    C.   TIMME.      Flooring  slab  for  laying  directly  on 
masonry.* 

22787  G.  WATSON.  Manufacture  of  bricks  from  clinker  and 
lime. 

22810  A.  CURWOOD.    Means  for  balancing  and  fastening 

window  sashes.* 

22811  A.  CURWOOD.    Means  for  fastening  window  sashes.* 
22851    C.  CRAWFORD.    Eaves,  troughs,  or  roof  gutters* 
22872    R.  THOMSON.    Mode  or  method  of  building  dwelling 

houses. 

22876    T.  LEES,   R.  LEES,  and  W.  LEES.    Machines  for 

mixing  concrete,  etc. 
22908    K.  PANTERMULLER.    Chimneys,  etc. 
22920    A.  H.  MARTEL.    Travelling  greenhouses.* 
22925    D.  F.  COOKSEY.    Roughened  tile  brick,  ridge  tile, 

coping  brick,  etc. 
23021    E.   RUCHGAUER.    Means  and  method  of  elevating 

houses,  etc. 

Chemistry  and  Photography. 

22469    W.  T.  TURNER.    Negative  holders  for  photographic 

enlarging  apparatus. 
22513    R.  HOLLIDAY  &  SONS  LTD.,  G.  TURNER,  and 

H.    DEAN.       Manufacture    of    blue    and  black 

colouring  matter. 
22519    J.    Y.    JOHNSON    (Badische    Aniliu    Soda  Fabrik, 

Germany).    Manufacture  and  production  of  colour- 
ing matters  containing  halogen. 
22533    W.,  M.,  E.  A.,  and  C.  E.  MERCK.    Preparation  of 

concentrated  solutions  of  thiosinamine. 
22570    G.  H.  HOLDEN  and  R.  H.  CLAYTON.  Purification 

of  sulnhur. 

22580    E.  G.  BROWNE.   Process  of  reproducing  photographs 

in  natural  colours. 
22582    W.  ECKER-GUNN.    Photographic  printing  frames. 
22590    N.  WLADIMTROFF.    Attachments  for  photographic 

cameras.* 

22697    C.    D.    ABEL.    Manufacture  of  disulphonic  acids  of 
-   dianisidine   ind  diphenetidine. 
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22725  A.  ZIMMERMANN.  Process  of  producing  coloured 
photographs. 

22735  G.  P.  PIFER.    Photographic  pictures,  the  process  of 

making  them,  and  sensitive  plates  thereof.* 

22736  G.    W.    JOHNSON.     The    manufacture    of  organic 

compounds. 

22738    G.  B.  ELLIS.    Manufacture  of  new  azo  dyestuffs. 

22759  G.  W.  G.  TATA M  and  F.  J.  BYWATER.  Method 
of  gasifying  and  destructively  distilling  carbonaceous 
materials  by  the  acid  of  commercially-pure  oxygen 
in  conjunction  with  steam,  etc. 

22868    W.  W.  FIDDES.    Photographic  apparatus. 

22898    G.   R.  NICHOLLS.    Lantern  slide  printing  frames. 

22919  THE  CAMBRIDGE  SCIENTIFIC  INSTRUMENT 
CO.  LTD.  and  C.  V.  BARTON.  Apparatus  for 
estimating  and  recording  the  quality  of  gases. 

23034  W.  KALLE  and  W.  F.  KALLE.  Manufacture  of 
ortho-oxy-mono-azo  dyes  of  the  naphthalene  series.* 

Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

22167    P.  D.  FORBES.    Wind  sails  for  cyclists'  use. 
22508    J.  BRADBURY.    Portable  adjustable  stand  for  motor 
cycles. 

22642  J.  J.  BARTER.  Clip  for  fixing  engines  to  frames  of 
cvcles. 

22867    G.  D.  LEECHMAN.    Cycles,  automobile  vehicles,  etc. 
22903    M.  THIERFELDER.    Handle  bars  of  cycles,  etc. 
22906    S.  H.  WEST.    Automatic  bicycle  pump  prop. 
22930    A.  H.  SMITH.    Nipple  connections  for  cable  brakes 
for  cycles,  etc. 

22953    H.  T.  HUTTON.    Holder  for  oilers,  especially  adapted 

for  use  on  motor  cycles,  etc. 
22955    M.  THIERFELDER.    Pedal  supports  for  bicycles. 
23001    S.  W.  J.  CLARKE  and  L.  B.  TAYLOR.    Handles  for 

velocipedes,  motor  cycles,  etc. 
23038    C.  L.  SCHMITT.    Handles  for  bicycles,  etc 


22460 
22472 
22531 


22544 

22578 
22585 
22616 

22620 
22622 
22631 

22660 

22673 
22710 

22721 
22723 

22724 

22733 

22740 

22741 

22767 
22819 

22820 

22822 

22841 
22856 

22574 
22889 


Electrical. 

M.  YASHUDA.  Electrodes.* 
J.  BOLTON.    Electric  lighting. 

G.  PANSA.  Transmission  of  wireless  telegraphic, 
telephonic,  and  autographic  messages  by  Hertzian 
waves.* 

M.  KALLMANN.  Self-acting  load  resistance  for 
comparison  of  standardisation  of  current,  tension, 
and  effects. 

M.    P.    M'LAREN.     Trolley    heads    employed  upon 

electrieally-nropelled  vehicles. 
THE  ELECTRIC  IGNITION  CO.  LTD.  and  F.  H. 

HALL.    Electric  switch.* 
J .    F     DINEEN.     Electrical    circuit    closing  device 

operated  by  the  depression  of  the  rail  on  tramways, 

etc. 

THE   BRITISH   THOMSON-HOUSTON    CO.  LTD. 

and  F.  HOLDEN.    Electric  meters. 
F.  MILLING  TON  and  A.   H.   MULLER.  Electric 

switches. 

F.  H.  PARKER.  Sliding  contact  pieces  for  Wheat- 
stone's  bridges  and  potentiometers,  and  arrange- 
ment of  wire  for  the  same. 

H.  E.  FRY.  Method  of  and  apparatus  for  producing 
electricity  by  means  of  steam". 

A.  E.  KNIGHT.    Electrical  storage  batteries  * 

D.  BATES  and  A.  H.  SCHULTZ.  Manufacture  of 
electric  cables. 

C.  C.  REGNART.    Electric  candle  lamp. 

L.  KRIEGER  &  CO.    Means  for  regulating  the  speed 

of  electric  motor  cars.* 
L.  KRIEGER  &  CO.    Means  for  regulating  the  speed 

of  electric  motor  cars.* 

E.  F.  MOY,  P.  H.  BASTIE,  and  E.  F.  MOY  LTD. 
Electric  safety  fuses. 

S.  O.  COWPER-COLES.  Electrolytic  deposition  of 
metals. 

T.  HARRISON  and  A.  S.  FRAZER.  Indicators  for 
ships'  electric  signal  and  similar  lamps.* 

E.  A.  HALL.    Electric  wiring. 

F.  H.  HADFIELD.  Communicating  signals  tele- 
graphically. 

C.  M.  JACOBS.   Omnibus  electrical  signalling  circuits 

particularly  applicable  in  telephor.v.* 
J.  H.  TINK.    Automatic  tension-adjustino-  device  for 

signal  wires,  etc. 
M.  CATTORI.    Electric  traction* 
THE  BRITISH  THOMSON  -  HOUSTON  CO.  LTD 

Electric  switches. 
L.  KAMM.    Printing  telegraphs. 
R.  M.  SMITH.    Electrical  contact  breakers. 


22899    K.  KRAFT.    Dynamo-electric  machines. 
22901    F.  E.  BAGNALL.    Electroplating  vats.* 
22939    D.  BACON.    Electrical  control  apparatus* 
22943    J.  J.  WATTS.    Incandescent  vapour  lamps. 
22946    L.     BOURDEAUX.       Self-lubricating     brushes  for 
dynamos,  etc.* 

22952    THE  BRITISH  THOMSON  -  HOUSTON  CO.  LTD. 

Alternating  electric  currents  and  methods  for  con- 
trolling the  same. 

22970  W.  L.  HILDBURGH.    Dynamo-electric  machinery. 

22971  W.  L.  HILDBURGH.    Current  collectors  for  dynamo- 

electric  machines. 
23005    H.  H.  BERRY.    Electric  fusible  cut-outs. 
23016    A.  STEWART.    Maguets,  magnetic  drilling  posts  or 

braces,  etc. 
23035    A.  HESS.    Arc  lamps.* 

Engineering  and  Mechanical. 

22462  T.  W.  CREES.  Hydraulic  press  for  shaping  and 
ornamenting  metals  and  alloys  of  metals. 

22526  P.  TATHAM.  Transforming  reciprocating  into  rotary 
motion. 

22530  BRONHOT  MOTOR  CO.  OF  GREAT  BRITAIN 
(Bronhot  and  Company,  France).    Friction  clutch. 

22536    H.  BERRY.    Hydraulic  plate-shearing  machine. 

22545    E.  B.  WEDMORE.    Spanners,  wrenches,  pliers,  etc. 

22553  •  H.  B.  STOCKS.    Pneumatic  percussive  hand  tools. 

22558  W.  G.  BRETTELL  and  A.  J.  ADAMSON.  Packing 
for  rods  and  sjnndles. 

22567    M.  L.  MELLIN.    Driving  belts. 

22575  P.  B.  GREGG.  Packing  device  for  piston  and  other 
rods 

22577    B.  KELLETT.    Warping  and  beaming  machines. 

22593  DAVY    BROTHERS    LTD.    and    T.    E.  HOLMES. 

Hydraulic  Dresses. 

22594  E.  CAPITAINE.      Utilisation   of  the  waste  heat  of 

marine  gas  engines  for  the  production  from  sea 

water  of  steam. 
22611    C.  J.   STUART.    Turbine  engines.* 
22614    C.  J.  STUART.    Improvements  in  engines.* 
22625    A.  D.  FURSE.    Crushing  or  pulverising  apparatus. 
22643    W.  J.  SWAIN.    A  tubular  mortice  latch  and  lock. 
22663    R.   HUNT  and  F.  W.  BENTALL.    Ball  bearings. 
22675    G.  WESTINGHOUSE.    Fluid-pressure  turbines* 
22685    B.  J.  B.  MILLS.    Theatrical  machinery  apparatus. 
22694    W.  O.  SCHNEIDE.    Lining  for  tool  ba.ndles. 
22698    G.   WEISS.    Grinding  mills* 

22703  T.  ANDERSON.  Thermometers,  pressure  gauges,  and 
other  devices  suitable  for  use  in  connection  with 
refrigerating,  ice-making,  etc.,  apparatus. 

22706  S.  C.  GRAHAM.    Screw  coupling. 

22707  SOCIETE  AUTOMOBILES  CHARRON  GIRARDOT 

&  VOI'tT.  Improved  flexible  and  elastic  shaft 
coupling.* 

22712    W.  T."  CARTER.    Rotary  motors  or  engines. 

22717    J.R.HARDY.    Air-suction  or  vacuum  brake  apparatus.* 

22726    A.  E.  HARRIS.    Water-softening  plant. 

22744  C.  WALKER.      Apparatus  for   drilling  rock  in  pit 

sinking  and  similar  operations  * 

22745  C.   WALKER.    Pit  and  shaft  sinking,   mining,  and 

tunnelling. 

22758  W.  BUMPSTEAD.  Percussive  machine  pick  for  coal- 
cutting  machines. 

22783  J.  W.  W.  DRYSDALE  and  M.  STODDART.  Centri- 
fugal purrms. 

22821    W.  LOH.  Turbines* 

22826  A.  E.  BREGMEN.  Combined  saw  set,  gauge,  and 
stripper.* 

22834  T.  H    C.  HOMERSHAM  rnd  THWAITES  BROS. 

LTD.  Pumns. 

22835  T.  H.   C.  HOMERSHAM  and  THWAITES  BROS. 

LTD.  Pumns. 
22839    W.  F.  C.  WARD.  Lubricators. 

22849  E.  F.  HORIG.    Mechanical  stirrers  or  agitators* 

22850  H.  DIGNEF.    Apparatus  for  the  production  of  light- 

ing, heating,  and  motive  power  by  means  of  heavy 
benzols. 

22854    J.  K.  STEWART.    Flexible  shafts* 

22878    L.  P.  PERKINS  and  J.  G.  A.  KITCHEN.    Coolers  or 

condensers 

22881  ECCO  WORKS  LTD.  and  A.  F.  COLE.  Lubricators. 
22883  G.  W.  MACKENZIE.  Apparatus  for  raising  water* 
22886    R.  PHILIPPE.    Fluid-nressure  motors* 

22909  J.  HOPKTNSON.  J.  HOPKINSON  &  CO.  LTD.,  and 

J.  CROMPTON.    Parallel  slide  stop  valves. 

22910  G.  M.    STOTT.    Adjustable  spring-column  cam  lever 

vice. 

22913    A.  J.  BOULT.    Rough-rounding  and  channelling  or 

similar  machines. 
22916    C.  WTL^ON.    Reciprocating  high-speed  engines. 
22922    W.  BACKES.  Clutches. 
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2292  1 
22929 
22935 

22938 
22949 


22992 

23007 

23017 
23023 


Stop  motion  to  be  applied  to  various 


C.  PAZEL  and  E.  L.  BAILEY.  Creasing- machines.* 
ALLEN  &.  CO.  LTD.  and  C.  \Y.  .1  AMES.  Conveyei  s 
UMAIUREN     UND     MASCHINEN  FABR1CK, 
W  ESTFALIA.   Mounting-  for  coal-cutting  machines.* 
G.  CHALLISS.    Centrifugal  pump. 
S.  HOUGH.    Governing  arrangements  and  valve, 
for  fluid-pressure  motors. 
22930    E.     S;.    HOUGH.     Improvements    in    motors,  more 
especially  applicable"  to  turbines  for   marine  pro- 
pulsion. 

22964  W.  T.  RAMSDEN.  Pumps  for  pumping  liquids, 
gases,  and  vapours  for  various  purposes,  including 
refrigerating  and  evaporating,  and  apparatus 
therefor. 
JONES, 
switches. 

SPARTACO.    Progressive  and  flexible  transmission 
gear  for  tools,  motor  cars,  etc. 
A.  DIXON.    Clutches  or  brakes. 

COOKE.    Method   of   propelling    machinery,  and 
also  forcing  and  raising  fluid  from  wells,  etc.,'  with 
means  for  measuring  the  same 
23026    C.  M.  GAUTIER.    Device  for  locking  nuts. 

Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

J.   SOUTHALL.    Internal-combustion  engines 
C.   J.   JOSIAH  HUNTLEY.       Agitating   petto]  in 
carburetters. 

A.    E.    HECKFORD.     Manufacture    of    valves  for 

internal-combustion  engines.  / 
J.  L.  MARIE  DE  BOISSE.    Explosion  engine. 
?'  w    5R?CE  PAYNE-    Starting  motor  cars,  etc. 
J.  W.  CROSS.    Internal-combustion  engines. 

E.  CAP1TAINE.    Explosion  engines* 

n'  ?Sxt£T,-    S',arburetters  for  explosion  engines. 

F.  C.  LYNDE.    Carburetters,  etc. 

G.  H.     SMITH.      High-tension     magneto  -  ignit  ion 
systems.  ° 

C.  E.  LYON.    Internal-combustion  engines 

W^LTHFW  LVY1    ^    AT™S?N-    -d    J.  G. 

j  •   '    VaIve    ?ear  >for  starting,  working 

and  reversing  internal-combustion  engines 
W.   MAYBACH.      Tl.e  transmission   of  power  from 

internal-combustion  engines. 
G.    C.    REED.      Contact    breakers   for    the  electric 
ignition  gear  of  internal-combustion  engines,  etc. 

Engines,  Steam. 

.1.  MOLAS.    Reversible  steam  turbine 

L£M™and  THE  STOCKPORT  ENGINEERING 
to.  LilD.    Steam  traps. 
W.  J.  POOLE.    Turbine  blades. 

H   ?PNT7^«    St?m,  Pn8'ine  a,Kl  Hke  governors.* 
tl.  L,tJNiZ;.    Steam  turbines.* 

C.  LIST  and  H.  BOCK.  Reversing  gear  for  steam 
turbines. 

Food  Products. 

GVf-  D,u^ILNE  aml  C-  Retail  delivery 

of  milk.*  J 

L.  COLLARDON.    Process  for  manufacture  of  plastic 

masses  from  casein,  etc. 
T.  WEISSER  and  P.  KLEISER.    Machine  for  cutting 

and  slicing  vegetables,  etc.* 
t'  nACcF'    Meails  for  preserving  food,  etc. 
1.   O.   BATES.    Machinery  for  making  cup  wafers 

sugar-wafer  biscuits,  etc. 
T.  O.  BATES.      Machinery  for  making  cup  wafers 
sugar-wafer  biscuits,  etc.  K 

J'  nA'wUNT.EIH     The  Preservation    (in   vacuo)  of 
cooked  meats,  etc    m  receptacles  of  glass  or  the  like. 
a    Ft  Dough-cutting-  machines  * 

A.  CLASSEN.  Process  for  facilitating  the  fermenta- 
tion of  sugar  solutions  obtained  from  wood  that 
contains  tauniou.* 

E.  FEILMANN.  Manufacture  of  new  casein  pre- 
parations. 

A.  GAITLIN.    Apparatus  for  fixing  milk* 
A.  C.  THOMSON.    Clotting-  appliance 

i",  EY£E1RTand  C-  P-  EYHEET.    Apparatus  for 
and  method  of  treating  flour.  " 


22483 
22485 

22491 

22591 
22599 
22701 
22704 
20729 
22770 
22807 

22858 
22884 


22947 
22954 


22592 
2*2656 

22873 
22907 
22931 
23041 


22477 

22525 

22540 

22632 
22637 

22638 

22640 

22674 
22709 

22785 

22941 
22996 
23009 


Furniture  and  Domestic. 
3749a  J.    J.    JAMES    (trading  as    Dutson   and  Company) 
^  Curtain  and  like  rods.  " 

22468    P.  D.  FORBES.    Jugs,  etc, 


J2170 


22471 
2251 1 

22581 
22583 

22596 

22605 

22624 

22626 

22665 

22679 
22684 

22693 

22732 
22757 

22767 

22818 

22845 
22857 
22877 
22893 
22902 
22966 

22979 

22995 

23022 
23031 


22489 
22494 
22498 
22506 
22507 
22516 
22539 
22560 

22569 
22604 
22615 

22623 
22627 
22700 

22702 
22727 

22751 

22773 
22779 

22788 


22794 
22797 

22801 
22892 

22963 
22984 

22999 
23027 


GANNON  [RON  FOUNDRIES  LTD.,  W.  TURNER, 
and    R.    HOPE.       Saucepan   covers    to  facilitate 
straining  operations.* 
M.  J.  ADAMS.    Canopy  or  enclosure  for  spray  baths. 
F.  H.  AYRES  and  A.  G.  COULSON.    Tables  having 

iolding  means  of  support. 
W.  R.  PETTIT.   Manufacture  of  brooms  and  brushes. 
J.  CHAPMAN.    Securing  brush  handles,  door  knobs, 
etc. 

J.   R.  BLUM.     Apparatus    for    removing    tluet  by 

suction  from  carpets,  furniture,  etc.* 
A.  C.  DAYES.    Cleaning  floors,  yards,  and  other  parts 
of  buildings. 

A.  ABZUG.      Combined  hinges  and   fastenings  for 
doors.* 

J.  MYATT.    Means  for  indicating  in  libraries  if  books 

are  in  or  out;  useful  also  for  other  purposes. 
V.     E.     HALLIORIGHT.      Convertible    chest  for 

colonists,  etc. 
W.  FAIRW FATHER.    Sash  windows.* 
S.  CANDLER.    Device  for  attaching  handles  to  stocks 

of  brushes,  brooms,  etc. 
W.  O.  SCHNEIDER.    Clamp  for  holding  open  French 
windows,  etc. 

C.  BAUER.    Means  for  suspending  curtains,  etc.* 
P.  BURRELL.    Cup  holder  and  cake  tray  for  attach- 
ment to  saucer  or  plate. 

T.  BALDWIN  and  J.  BUTTERWORTH.  Apparatus 
for  carrying  hats  or  other  articles  to  be  fitted  to 
the  underside  of  tilting  seats. 
MAPPIN  &  WEBB  LTD.  and  W.  T.  HADDOCK. 

Table  knife  and  fork  handles  of  metal.* 
J.  SOSS.    Window  sash  balances.* 
S.  E.  PICKERSGILL.    Window  fasteners. 
J.  WHITEHEAD.    Window  fasteners. 
H.  BROWN.  Chairs. 
A.  MANKE.    Lock  for  wardrobes. 

A.  H.  BENNETT  and  G.  H.  BENNETT.  Automatic 
dry  covers  for  outdoor  seats. 

D.  M.  HEYWOOD.    Partition  shelf  and  like  holders 
or  supports. 

W.    MURRAY.      Apparatus    for   cleaning  tumblers, 
glasses,  etc. 

G.  NOBi^S.    Window  cleaning  appliances 
J.  EVERETT.    Hat  rest  for  attachment  to  seats,  etc. 

Hardware, 

E.  PULSFORD.    Marine  propeller. 

J.  E.  WEBSTER  and  C.  S".  WALTON.    Banded  tube. 
E.  B.  GIBFORD.    Safety  razors* 

H.  MULLER.  Horseshoes.* 

G.  E.  PHILLIPS.    Ratchet  lock  nut  and  bolt.  , 
R.  S.  PAGE.    Device  for  preventing  bursting  of  pipes. 
W.  THEIM.    Gas-heated  soldering  irons  and  tools  * 
G.   BRADLEY  and  D.    MARSHALL.  Combination 
lever  locks  and  latches. 

C.  L.  TWEEDALE.  Razors. 

J .  J.  PERRY  and  MILNER'S  SAFE  CO.  LTD.  Locks 

D.  M.  BARNETT  and  A.  B.  SEWELL.    Stand  for 
box,  flat,  or  other  irons  for  laundries,  etc.* 

J.  JEFFRIES.    Staples  for  erecting  barbed,  etc.,  wire. 
G.  F.  BALE.    Self-expanding  nail. 
J.  HOLLOWAY.  Manufacture  of  chain,  and  apparatus 
therefor. 

G.  C.  SLEETH     Metallic  mats.* 

W.  MIDDLETON  and  H.  N.  G.  COBBE.    Shoes  and 

dies  of  grinding  pans.* 
J.   HOWARTH.      Vessels,   cans,   or  receptacles  for 

containing  tea,  coffee,  etc.,  for  workmen. 
A.  H.  LODGE.    Ball  and  other  valves  and  taps. 
A.  P.  PHILLIPS  and  J.  PHILLIPS.    The  jointing  of 

copper  and  other  pipes.* 
W.  PEACOCK-SNELL.    Device  for  fastening  barbed 

or  other  wires  into  iron  or  other  standards  used  in 

the  erectiou  of  wire  fencing. 
S.  E.  PAGE.    Bolt  anchor.* 

BAKER  &  CROCKETT  LTD.  and   E.  BENNETT. 

Stock  or  plate  locks.* 
A.  CBADDOCK.    Riding  stirrups. 
F.  V.  MARTIN.      Safety  detaching  and  suspending 

hooks. 

W.  C.  PHIPPS.    Butt  hinges. 

C'  T^H-v,rW22DHOUSE'  T-   W-  WOODHOUSE,  and 

D.  Y\  .  COOK.    Non-concussive  water  tap. 
J.  L.  DUBOIS.    Method  of  manufacturing  hinges 
T.  M.  CANNON  and  A.  BARBER,    Dust  pan  and 
cinder  sifter. 


Heat,  Light,  and  Ventilation. 

SsiO   t  ^1HMTTf™'.Pire  extinguishing  apparatus. 
— oiu    A.  SAHLIN.    Charging  apparatus  for  blast  furnaces. 
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22512    H.  NEWTON.    Production  and  purification  of  gases. 

22515    F.  PESARRI.    Watch  and  chronometer  escapements. 

22518    J.  J.  LAWRENCE.    Construction  of  fire  screens,  etc. 

22546    C.  CURWEN.    Automatic  fire  alarm  systems. 

22555    H.  BRASSINGTON.  Ventilators. 

22559    W.  GOURLAY.    Incandescent  gas  burners. 

2256.1    J.  CLEGG.    Incandescent  gas  fittings. 

22564  T.  MacDONALD.    Sanitary  firelighters. 

22565  J.   WILKINSON.    Producing  and  utilising  mixtures 

of  coal  gas  and  air  for  lighting,  heating,  and  power 
purposes. 

22572    F.  H.  DRABBLE  and  H.  DRABBLE.    Improved  gas 

stove. 

22618    R.    J.    GULCHER.    Apparatus   for   heating  iridium 
filaments  for  incandescent  lamps. 

22676  G.  H.  WATSON.    Oil  lamps. 

22677  THE  INTERNATIONAL  PATENT  FUEL  SYNDI- 

CATE.   Artificial  fuel  and  the  manufacture  thereof. 

22678  R.  BOOTH  and  F.  POWELL.    Fuel  or  fuel  and  ore- 

feeding  apparatus  for  gas  producers,  etc. 
22687    II.  LUCAS.    Acetylene  lamps  for  motor  cars,  etc. 
22708    A.  BACHNER.    Incandescent  gas  lamps  with  inverted 

mantle  and  inclined  burner.* 
22715    H.  H.  LAKE.    The  manufacture  of  seamless  tubes. 
22719    H.    NEWTON.      Apparatus   for    feeding    fuel  into' 

furnaces,  etc. 
22755    J.  SHAW,  jun.    Lime  kilns. 

2271)2  W.  GALLOWAY  and  J.  C.  CAMPBELL.  Stoves  and 
firelighters. 

22804  M.  SOMMER.    Instantaneous  water  heater. 

22805  R.  MACKAY.    Apparatus  for  heating  water  by  steam. 
22837    J.  DODDS.    Fire  escapes.* 

22847    H.  SELF.    Furnace  for  consuming  rubbish,  etc.* 

22861  .1.  OWEN.  Fire  alarms  and  indicators  of  variations 
in  temperature.* 

22863  H.  HARDY.  Apparatus  for  indicating  and  regulating 
the  temperature  of  oil  or  gas  heated  furnaces,  etc. 

22915    G.  M.  GIBBS.    Lamps  for  vehicles  and  other  purposes. 

22959  ACT.-GES.  FUR  Q AS  UND  ELEKTRICITATS  and 
L.  KARGER.  Pressure  regulating  device  for 
conmressed  gas  plants.* 

22965    W    T.  RAMSDEN.    Cooling  and  heating  liquids. 

22972    R.  THOMLINSON  and  W.  R.  SYMONS.  Thermostat. 

22974  T.  W.  S.  TIUTCHINS  and  J.  B.  WILKIE.  Pro- 
ducer gas  generators. 

22978  J.  HOW  DEN,  J.  H.  HUME,  and  D.  R.  TODD.  Fire- 
grates for  furnaces  burning  low-grade  fuels. 

22981  B.  WAGNER.  Arrangement  for  coking  the  binding 
material,  soluble  in  water,  used  in  the  manufacture, 
of  briquettes,  so  as  to  enable  the  briquettes  to  resist 
the  action  of  the  weather. 

22987  E.  SAMUEL.  Automatic  self-lighting  matchbox  and 
holder. 

23036  R.  G.  MORSE.  Safety  locking  device  for  oil  lamps, 
.such  as  are  used  on  road  vehicles. 

Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

22490  R.  STANDRING.    Musical  instrument  pegs  or  pins. 

22499  F.  G.  BACON  and  R.  R.  BACON.  Banjos* 

22557  B.  STANLEY.    Violin  or  like  instrument  chin  rests. 

22600  M.    B.    HERN.      Improvements  in  violin   or  other 

stringed  instruments. 

22601  ,T.    H.    CROSBY.      Trumpet  mouthpiece  for  phono- 

graphs, speaking  trumpets,  etc. 
22629    O.    WANSBROUGH.     Talking  machines  using  disc 
records. 

22653  G.  HALLIDAY  and  J.  R.  NORRINGTON.  Attach- 
ment to  clocks,  etc. 

22764    H.  E.  CUSACK.    Clutch  for  music  rolls. 

22853    H.  P.  BALL.  Tracker  boards  for  musical  instruments.* 

22904  H.  SANDERS  and  L.  GOTTLIEB.  Clocks  and 
watches. 


Leather  Goods,  including  Machinery 

22746    F.  C.  P.  ELVANG.    Lace  shoes  and  lace  boots.* 
22800    A.  .T.  BOTTLT.    Sole-pressing  pads. 

Medical. 

22487    O.  L.  POWNALL.    Medicinal  compound  for  horses. 
22496    A.  BELLEIT  (nee  Siewert).    Abdominal  bandages  or 
belts.* 

22503    K.  J.  WESTWOOD.    Menstrual  bandages  applicable 

for  analogous  medical  purposes. 
22523    B.  T.  WINCHESTER,  "inhalers. 
22713    C.  S.  BIST.    Anaesthetisising  apparatus. 
22807    P.  M.  JUSTICE.  Incubators. 


22808    P.  M.  JUSTICE.  Incubators. 

22967  E.  W.  MAYER.  Trolleys  and  operation  tables  for 
surgical  purposes. 

Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

22537    W.  H.  WHITE.    Treatment  of  tin  ores. 

22630   J.  MILLWARD  and  W.  E.  TILLSON.  Apparatus 

for  detinning  and  utilising  tinplate  scrap,  old  tin 

articles,  etc.* 

22825    A.  GARDEUR.    The  extraction  of  metals  from  their 

ores. 

22843    J.  E.  BUTTERFIELD.    Treatment  of  ores  containing 

zinc  and  other  metals  as  sulphides. 
22890    O.  BLANKMEISTER.      Mechanism  for  feeding  and 

cutting  leaf  metal  in  stamping  pres.ses.* 
22900    E.  ENKE.    Process  for  the  sulphatisation  of  ores  and 

Hieir  by-products.* 
22914    H.  L.  SULMAN  and  H.  F.  KIRKPATRICK.  The 

dry  crushing   and    treatment   of   ores   and  other 

granular  or  pulverulent  materials. 

Optical,  Mathematical,  etc.,  Instruments. 

22524    F.    THINKS.    Calculating  machines.* 
22527    J.  MAXIMOFF.    Sound  trumpets. 

22532  F.  RKHM  and  K.  WINDSTOSSER.  Optical  instru- 
ments on  submarine  vessels. 

22750  C.  ,T.  PUFFARD.  Mechanism  for  imparting  motion 
to  speed  indicators,  etc.,  for  use  on  motor  cars. 

22831  II.  FENNELL.  Bifocal  lens  and  method  of  manu- 
facturing the  same.* 

22897  ('.  BRIGHT.  Apparatus  for  collecting,  measuring, 
indicating,  and  recording  fares,  etc.,  for  various 
purooses. 

23020    TI.    HAWKINS,    S.    H.    HAWKINS,    and    C.  J. 

STE1NER.    Sound-producing  instrument. 
23023    A.  H.  NICHOLSON.    Amplification  of  the  movements 

of  a  vibrating  diaphragm,  etc. 

Printing  and  Typewriting. 

22586    W.  H.  LOCK  and  0.   S.  WOODROFFR.  Linotype 

machine  vices. 

22089    H.  E.  NEWTON.    Apparatus  for  producing  matrices* 

22692  W.  O.  SCHNEIDER.  Frame  for  holding  the  metal 
or  like  plate  of  an  electrotype,  stereotype,  or  cliche. 

22756  W.  J.  BAKER  and  J.  LOCKETT.  Wallpaper 
printing  machines ;  applicable  also  for  other  purposes. 

22806  L.  C.  BADEAU  and  J.  F.  BADEAU.  Music  type- 
writers.* 

22813    G.  C.  MARKS.    Press  for  making  stereotype  matrices.* 
22823    W.  P.  THOMPSON.    Plastic  composition  for  printing 
blocks,  etc. 

23019    B.  J.  BARNARD.    Printing  machines  * 

Railways  and  Tramways. 

22517    E.  J.  HILL.    Couplings  for  railway  vehicles. 

22528  A.  J.  WOOLNOUGH.  Brakes  for  railway,  et-.,  vehicles. 

22529  J.    STONE    &    CO.   LTD.  and  1  G.    C.  RALSTON. 

Hinges  applicable  to  railway  carriage  doors. 
22584    A.  M.  LANGDON.    An  improved  coupling  for  railway 
trucks,  etc. 

22628    H.  L.  P.  BOOT.    Rails  for  track  purposes. 
22639    J.  SCOTT.    Couplings  for  railway  wagons,  etc.* 
22641    E.  CALL.    Apparatus  for  making  brake  grit  for  tram- 
way and  railway  vehicles. 
22647    E.  CALL.  Brake  grit  for  tramway  and  railway  vehicles. 
22666    J.  A.  HEAD.    Rail  axles. 

22670  T.  E.  CLARKE.  Automatic  coupling  for  railway 
carriages 

22682    G.  GIBBS.    Metal  frame  railway  or  like  cars.* 

22686    P.  R.  J.  WILLIS.    Railway  rail  joints. 

22691    W.  O.  SCHNEIDER.    Device  for  removing  dirt  from 

the  grooves  of  rails,  such  as  tramway  rails. 
22722    W.  R.  REEVES.    Recording  apparatus  for  use  with 

signalling  instruments. 
22763    J.  P.  TIERNEY  and  J.  M ALONE.    Apparatus  for 

moving  electrically  the  points  on  electric  Iramways 

and  railways. 

22776  A.  R.  ANGUS.  Railway  cars,  carriages,  wagons,  and 
trucks  provided  with  divided  axles.* 

22809    W.    P.    THOMAS,  W.    H.   PHILIPS,   and    P.  C. 

PHILIPSON.  Apparatus  for  preventing  accidents 
in  connection  with  tramcars,  etc. 

22830    E.  F.  KELAART.    Railway  chairs. 

22896    C.  BASH.    Rail  joint.* 

22921    M.  MENDEL.    Tram  cars,  etc. 

22926  J.  W.  CLOUD.  Vacuum  brakes  for  railway  and  other 
vehicles. 
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22927  J.  W.  CLOUD.    Vacuum  brakes  for  railway  and  other 

vehicles. 

22928  W.  Y.  TURNER  and  C.  C.   FARMER.  Automatic 

air  brakes  for  railway  and  other  vehicles.* 
22989    T.  FOX.    Signalling  apparatus  or  apparatus  for  auto- 
matically applying  brakes  on  passenger  trains. 
22998    W.  PHILIPSON,  T.  W.  PHILIPSON,  and  P.  C. 

PHILIPSON.  Apparatus  for  preventing  accidents 
in  connection  with  tramcars,  etc. 

23013  J.  L.  CATLETT.    Railroad  ties. 

23014  S.  W.  MITCHELL.    Brakes  for  tramway  cars,  etc. 
23028    A.   G.   SPENCER.    Stops  or  cushioning  devices  for 

railway  wagon  doors,  etc.* 

Sanitation- 

22645  A.  J.  BELL  and  P.  A.  G.  BELL.    Machines  for  the 

filtration  of  water,  sewage,  and  other  liquids. 
22752    W.  R.  T.  SINCLAIR.    Closet  cisterns,  etc. 
22778    F.   SWINBURNE  and  J.   E.  CALKIN.    Ball  valve 

fresh  air  inlet  for  use  in  sanitary  drainage  work. 
22789    G.  MIRIAMS.    Interceptor  for  sanitary  drainage,  etc. 
22975    C.  E.  CORBITT.    Auxiliary  seat  for  closets. 
23008    A.  M.  YOUNG.    Sanitary  belt.* 

Shipbuilding  and  Navigation. 

22475  A.  MARSHALL.  Locating  the  displacement  of  cargoes 
for  ships. 

22543  E.  A.  EDNEY.  Life-saving  apparatus  for  sunken 
submarines. 

22608    H.  B.  HOWSE.    Screw  propelled  boats. 
22652    W.  B.  DENDY.    Submarine  vessels. 
22655    C.  A.  POOLEY.    Boat  building. 

22671  J.  H.  RICHARDSON.  Boats. 

22716    W.  L.  LEWERS.    Apparatus  for  caulking  the  seams 

of  shirjs'  decks.* 
22780.   E.  J.  SOUTHEL.    Steam-driven  auxiliary  propeller 

for  fishing  boats  now  being  propelled  by  sails. 
20951    H.  L.  MANNING.    Marine  propulsion. 
22956    A.  B.  W.  W.  BRADFORD.    Submarine  vessels. 
23037    W.  H.  MELLOR  and  G.  P.  SCOTT.  Improvements 

in  marine  life-saving  devices,  ships'  boats,  bathing 

dresses,  etc. 

Spinning,  Weaving,  and  Allied  Trades 

22463  P.  P.  CRAVEN.  Cross-winding  of  yarn,  thread,  or 
string  into  taper-shaped  cops  or  bobbins. 

22486  F.  HILL.  Appliance  to  save  waste  of  weft  yarns  for 
attachment  to  looms. 

22492    J.  H.  REED.    Woven  wire  or  other  metallic  fabrics. 

22511    A.  WEBB.    Manufacture  of  thread  from  hair. 

22554    H.  O.  BRANDT.    Automatic  weft  replenishing  looms. 

22556  A.  HORTON  and  H.  LIVERSIDGE.  Looms  for 
weaving. 

22646  C.  EDMESTON.    Appliances  for  modifying  finishes  in 

cotton,  silk,  linen,  woollen,  and  other  textile 
fabrics. 

22651  J.  HODGKINSON.  Gins  for  ginning  and  treating 
cotton  materials,  etc. 

22672  F.  G.  WHEELWRIGHT.    Rapid  cutter  for  rug  wool 

and  winder. 

22760    G.  HARDY.    Lace  and  methods  of  making  the  same. 

22765  W.  JACKSON.  Perforated  tinned  steel  revolving 
roving  rod  for  mules  and  frames. 

22827  G.  B.  MILLER.  Treatment  of  woven,  knitted  and 
-  similar  fabrics. 

22832    C.  L.  MARSHALL.    Fabrics  produced  by  stitching. 

22852  E.  D.  LIBBY.  Roll  stands  for  ring  spinning  frames, 
railway  heads,  fly  frames,  etc.* 

22866  .T.  A.  BROWN.  Machines  for  blind-stitching,  blind- 
felling,  and  like  sewing  machines. 

22869  G.    H.    HODGSON,    M.    E.    HODGSON,    and  G. 

HODGSON,  LTD.  Pattern  lags  and  pegs  of  looms 
for  weaving. 

22870  W.  PICKUP   and   W.    KNOWLES.      Machines  for 

rtrinting  fabrics. 
22875    J.  j.  GRIMSHAW  and  J.  KEIGHLEY.   Certain  drop- 
box  looms. 

22887    A.  FORREST.    Shuttles  for  looms. 

22940    C.  MANN.    Glossing  and  gassing  machine  for  silk  and 

other  fine  threads.* 
22982    L.    GLOVER.      Spinning,    drawing,    and  twisting 

machinery. 

22986    J.  W.  COOK.    Lappets  for  spinning,   doubling,  and 

twisting  machines. 
22991    W.  H.  HACKING.    Looms  for  weaving. 

Stationery  and  Paper. 

22461  A.  H.  STEVENSON  and  A.  H.  STEVENSON  &  S©NS 
LTD.    Cardboard  boxes, 


22471    D.  W.  HUGHES  and  W.  EDWARDS.  Blackh-ad 

pencil  sharpener,  etc. 
22509    R.  SHACKELL.    Pocket  clip  for  fountain  pens,  etc. 
22562    W.  BERRY  and  W.  E.  LEWIS.      Hand  tool  for 

trimming  and  edging  of  high-relief  wallpaper. 
22576    W.  WHITEHEAD.    Portable  letters. 
22595    P.  R.  WILLIAMSON.    Spring  holders  and  clasps  for 

pen  and  fountain  pens  or  pencils  and  similar  articles. 
22598    R.  LIVING.    Turning  over  the  leaves  of  music  books.* 
22617    F.  F.  ZU  AICHLBURG.   Pen  and  pen  holders.* 
22659    R.  HALL.    Portable  letters. 
22667    H.  DATHE.    Picture  albums. 
22696    A.  MERCERET.    Book  or  copy  holders* 
22718    H.  PARKER.    Pulp  and  paper  machinery.* 
22748    S.  THORNEYWORK.    Safety  paper  fastener. 
22824    A.  J.  BOULT.    Albums  for  postcards,  etc.* 
22838    D.  S.  BAIRD.    Loose  leaf  binders.* 
22880    T.  S.  KENDRICK.    Apparatus  employed  in  the  tiling 

of  documents,  etc. 
22990    W.   B.  NICHOLS,   J.  DUERDEN,  and   BIBBY  & 

BARON  LTD.    Machines  for  making    "kite"  or 

cone-shaped  paper  bags.* 


Steam  Boilers  and  Fittings. 

22484  J.  ESHELBY.  Locomotive  smoke-box  door  protector. 
22603    K.  E.   MARKEL  and  H.  ROBERTS.  Stationary 

boilers  and  settings.* 
22621    W.  P.  THOMPSON  (A.  Schmitz,  Germany).  Chemical 

investigation    of   boiler    water    in    boilers  during 

ovjeration.* 

23024  J.  S.  RASMUSSEN.  Apparatus  for  separating  oil 
from  exhaust  steam. 

Toys,  Games,  and  Sport. 

22549    A.  ,T.  KINGSTON.    Indoor  slide.* 
22566    E.  M.  ROWBOTHAM.    Propulsion  of  toys. 
22568    C.  J.  MAWSON.   Card  game,  applicable  as  advertising 
medium. 

22650    T.  HURST  and  J.  COLLINS.   Captive  flying  machine. 
22799    G.  TUCK  and  B.  DAVIS.  Toy. 
22803    J.  P.  L.  DONLEVY.    Velocipede  skates,  etc. 
22871    H.  MARSHALL.  Roundabouts. 

22912    J.  H.  NICHOLLS.    Means  for  holding  playing  cards 

when  playing  dummy  bridge  and  whist. 
23018    E.  RAWLINS.    Golf  putter. 

Tyres. 

22465  E.  HERBERT.  Covers  or  jackets  lor  pneumatic  tyres 
for  cycles,  etc. 

22478  G.  E.  NEWILL.  Pneumatic  and  other  tyres  for  the 
wheels  of  motor  cars,  etc. 

22501    F.  X.  MOVER.    Armour  for  tyres.* 

22573    W.  F.  HOUGH.    Leather  link  .tyre.* 

22633  J.  F.  SCOTT,  A.  SCOTT,  and  C.  SCOTT.  Device  for 
use  in  patching  rubber  surfaces,  more  particularly 
those  of  inflatable  tubes  of  tyres. 

22661  J.  ROBINSON  and  W.  STOCKS.  Non-pund arable 
tyre  for  cycles,  motors,  etc. 

22664    W.  H.  SHRAGUE.    Pneumatic  tyres. 

22730    A.  THOMPSON  and  J.  DARRAGH.  Pneumatic  tyres. 

22749    D.  MORRISON.    Pneumatic  tyres. 

22766    R.  HARRISON  and  W.  J.  LAXTON.    Pneumatic  tyres. 

22768  G.  P.  LANDER  and  H.  B.  SHORES.  Device  for  pre- 
venting the  puncturing  of  pneumatic  tyres. 

22777  A.  PARKE.  Attachment  for  cycle  or  motor  car  tyres 
to  prevent  skidding  or  side-slijj 

22786  H.  DOLDING.  Non-puncturable  air-tube  protector  for 
pneumatic  tyres. 

22855  A.  J.  RATH.  'Method  of  making  beaded-edged  pneu- 
matic tyres  in  combination  with  an  improved  mould 
to  effect  same. 

22864  E.  B.  KILLEN.    Rubber  threads  or  tyres  for  wheels. 

22865  A.  W.  WHITTALL.    Mailed  or  fortified  tyre.* 
22911    P.  L.  R.  FRASER.    Resilient  tyres. 

22969    G.     H.     HAWORTH,     A.     DUERDON,     and  J. 

WH [TAKER  Flexible-tube  connectors  for  tyre 
inflators,  etc. 

22988  W.  A.  SANKEY.  The  securing  of  elastic  tyres  to 
vehicle  wheels. 

23000    J.  ABERCROMBIE.    Means  for  locating  punctures  in 

pneumatic  tyres. 
23006    N.  S.  MITCHELL.    Means  for  putting  wired-ou  tyre 

covers  or  the  like  on  cycle  or  other  wheels,  or  for 

any  similar  purpose. 
23010    G.  H.  HUCKS.    Apparatus  for  the  insertion  of  tyres 

into  the  rims  of  wheels. 

23029  W.  F.  VON  NOTTBECK.    Pneumatic  tyre. 

23030  H.  WITCOMB.    Pneumatic  tyres, 
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23033    C.  L.  MARSHALL;    Manufactures  of  covers  suitable 

for  pneumatic  tyres  and  apparatus  therefor.* 
23037    J.  M.  MacSULICH.    Pneumatic  tyres. 

Vehicles,   Wheels,  etc. 

22461    \V.  H.  TYE.    Landaulette  head  and  body  fittings. 
22466    E.  ODD  Y  and  G.iW.  CHIPCHASE.    Brake  block  for 

rubber-tyred  vehicles. 
22488    F.  H.  EOYCE.    Steering  gear  for  motor  vehicles.* 
22505    A.  T.  HAWKES.      Weather-proof    combined  watch 

holder  and  electric  light  for  use  on  motor  and  other 

vehicles. 

22535    E.  REISER.    Spring  wheel. 

22538    M.  G.  SCREPEL  (nee  BE.  C.  Moulard)  and  E.  J.  L. 

BROUX.    Automobile,  etc.,  wheels. 
22547,    W.  BURROWS  and  W.  A.  F.  BURROWS.  Spring 
wheel. 

22551    J.  HOLT.    Elastic  or  spring  wheels  for  vehicles,  etc. 
22561    G.  G.  BOUCHER.    Vehicle  wheels. 
22574    J.  M.  LAW.    Dust-collecting  device  for  motor  cars. 
22579    G.  G.  COTSWORTII.    Wheel  for  motor,  etc.,  vehicles. 
22588    R.  BELL.    Couplings  for  road  vehicles. 

22609  A.  MALLOCK.      Protecting   the  car  from  acoustic 

shocks  * 

22648  A.  SHAEER.    Spring  wheels. 

22705  E.  A.  C.  ESNAULT-PELTEBIE.  Means  for  deaden- 
ing or  reducing  the  transmission  of  shocks  to  the 
chassis  of  an  automobile  vehicle.* 

22728  W.  G.  WINDHAM.  Sliding  bodies  for  self-propelled 
vehicles. 

22734    W.  B.  MEGONE.    Motor  road  vehicles. 
22747    J.  CARLILE     Wheels  for  vehicles. 
22754    H.  HILL.    Brakes  of  road  vehicles,  particularly  motor- 
cars. 

22772    M.  J.  BAKER.    Vehicle  wheels. 

22784  T.  MACKENZIE.  Means  (for  preventing  skidding  of 
motor  cars,  etc. 

22790    T.  SWINTON,  jun.,  and  J.  MOERISON.  Detachable 

flange  for  pneumatic  tyre  wheel  rims. 
22817    W.  J.  LLOYD  and  W.  PRIEST.  Driving  and  reversing 

mechanism  for  motor  road  vehicles,  etc. 
22833    L.     KRIEGER    and    COMPAGNIE  PARISIENNE 

DES     VOITURES      ELECTRIFIES  (Procetes 

Krieger).    Automobile  vehicles.* 
22842    J.    O'BRIEN    and    A.    G.    O'BRIEN.     Wheels  for 

vehicles. 

22888    W.  E.  ROWCLIFFE.    Wheels  for  motor  omnibuses.* 
22948    A.  BARDEN.    Perambulators,  etc. 
22968    E.  LUMB.    Cart  brakes. 

22976  P.  V.  McMAHON.  Apparatus  for  the  prevention  of 
side-slip  or  skidding-  in  road  vehicles. 

22993  E.  J.   BACKINGHAM.       Method  of  and  means  for 

preventing  vehicles  from  slipping  sideways  or 
skidding. 

22994  R.  SYDNEY.    Army  water  carts. 
23015    H.  A.  KNOX.    Motor  vehicles* 

23039    J.  M.  MacSULICH.    Tyres  for  vehicle  wheels. 

Wearing  Apparel. 

22495    H.  MAYES.    Trousers  clip  for  cycling,  etc. 
22548    A.  NONN  (nee  Muller).    Skirt  lifter. 

22610  R.  A.  LANG.  Neckties. 

22649  J.  NUTTALL.    Irons  attached  to  the  soles  of  clogs  and 

wooden  shoes. 

22657  R.  E.  MANSFIELD.  Metallic  heels  for  boots  and 
shoes. 

22680    B.  GRANGE.    Long-sleeve  gloves. 
22688    C.  B.  McNEILL.  Braces. 
22690    W.  E.   LAYCOCK.    Weather  covering. 
22714    E.  W.  BEECH.    Improved  construction  of  hook  and 
eve  fastener. 

22753    H.  HARRISON.    Fur  or  plush-lined  coats  etc. 
22848    J.    ENZINGER.       Stud' "  and    eyelet    fastening  for 

garments,  etc. 
22859    J.  R.  LILLICRAP.    Revolving  heel  pad. 
22867    W.  G.  BUDD.    Safety  cuff  clip  and  link. 
22879    P.M.  MACTNTYRE  and  W.  GILES.    Stud  holder  and 

stud  hole  protector.* 
22882    C.  N.  EYLAND.    Buckles  for  braces,  etc. 
22885    I.    KLEINMANN.       Sew-on   press  button    made  of 

vegetable  ivory,  bone,  horn,  etc.,  with  triangular 

spring. 

22917    L.  M.  GIBBS.    Corset  belt. 

22937    A.  M.  HEATH  and  F.  T.  DIXON.    Clip  for  securing 

t lie  bones  used  for  stiffening  women's  garments. 
22944    F.  J.  WALTON.  Means  for  securing  tips,  etc.,  to  boots. 

Miscellaneous. 

172a  A.  BEUCE.    Svwhon  cisterns. 
22459    C.  M.   CHEELD.    Hook  and  eye  fastening  for  belts. 


22473  A.  P.  McALISTER.  Cigar  cutter  in  combination  with 
a  matchbox,  etc. 

22479  C.  BAX  and  E.  S.   MAXTED.    Advertising  medium. 

for  signs,  notices,  etc. 

22480  T.  DINGWALL.    Trip  swivel  mirror. 

22481  A.  JONES.    Improved  ticket  holders. 
2250O    J.  S.  WILLIAMSON.    Bag  fasteners.* 
22502    L.  P.  FAISON.    Horse  detachers.* 

22504  M.  KOKNEE.  De-vulcanisation  of  vulcanised  india- 
rubber. 

22522    B.  T.  WINCHESTEE.    Eemoving  and  putting  on  the 

tops  of  capsules. 
22542    H.  DUNCAN.  Maps. 

22552    W.  EOSS  and  T.  EOSS.    Syphonal  cisterns.* 

22587    G.  WARD.    Removing  articles  from  shelves.* 

22589  J.  B.  LE  MAITRE  and  W.  P.  YOUNG.  Folding 
mailcart,  etc.,  shafts.* 

22597    S.  EMDEN.    Improved  cigarette. 

22606    G.  N.  FOX.    Cigar  tip  perforators.* 

22619  A.  MICHAELIS  (Max  Mienel,  Germany).  Improve- 
ments in  use  of  sealing  wax. 

22644  R.  HORSLEY  and  W.  R.  WARD.  Rotating  aquatic 
apparatus.* 

22G69  R.  G."  ANDERSON.  Appliances  for  picketting  horses, 
anchoring  the  guy  ropes  of  tents,  etc. 

22683  T.  ROBERTS.  Preparation  for  the  cure  of  foot-rot 
in  sheep,  etc. 

22695    W.  O.  SCHNEIDER.    Holder  for  samples,  etc. 
22699    MEISTER    and    RE1NHOLD    IIERZER.      A  new 

adjustable  device  for  carrying  loads.* 
22711    T.  WILSON.    Buckets  and  other  vessels  employed  for 

feeding-  calves,  etc. 
22720    W.  MARTIN.    Tobacco  pipes.* 

22731  G.  A.  GRANSTROM  and  H.  LUNDBOHM.  Method 
of  sorting  and  transporting  magnetic  mineral.* 

22769    S.  BIRCH.    Drawing  or  evening  machines. 

22771    A.  COOPER.    Apparatus  for  teaching  arithmetic. 

22774  E.  WILLIS.  Non-pressure  tubular  liquid  strainer  for 
milk,  etc. 

22781    AKTIEBOLAGET    SEPARATOR    and   F.    L JUNG- 
STROM.    Milking  machines.* 
22791    J.  P.  JACKSON.    Corking  machines. 
22793    S.  C.  CROWE.    Frameless  awnings,  etc.* 
22796    T.  E.  MUSTO  and  G.  MUSTO.    Cutting  sheet  rubber. 

22814  W.   F.    LOVELL.       Construction    of    apparatus  for 

securing'  milk  cans  and  other  vessels  to  doors 
and  places. 

22815  C.  J.   DAVAL.  Syringes.* 

22816  J.  H.  LORIMER.  Drying  and  conditioning  machines. 
22836    J.  M.  NOAKES  and  F."  W.   SHARP.      Frames  of 

leaded  lights.* 

22846    C.  MULLER.    Composition  for  casting  objects  of  art 

•    and  of  industrial  art. 
22860    W.   EARP  and  P.  EARP  LTD.      Improvements  in 
machines  in  which  a  rising  and  falling  part  thereof 
operates  upon  the  work. 

22894  H.  BROWN."  Steamer  for  .tobacco  pipes. 

22895  H.  BROWN.    Steamers  for  tobacco  pipes. 
22918    C.  J.  WAKEFIELD.    Safety  trap. 

2293:  G.  K.  H.AMFELDT.  Apparatus  for  disintegrating 
slag.* 

22933  A.  S.  ELMORE.  Processes  for  separating  certain  con- 
stituents of  finely-divided  material  by  causing  them 
to  rise  or  float  in  a  liquid. 

22936    W.  R.  MOORE.    Bandages  for  horses  and  the  lik?. 

22942  T.  MACHERSKI.  Preparation  for  uncolouring  oils, 
fats,  resins,  syrups,  varnishes,  etc. 

22945  C.  G.  KENNA WAY.  Sketching  or  drawing  blocks  or 
boards. 

22957  J.  C.  KEMSLEY.  Apparatus  for  displaying  advertise- 
ments.* 

22960  G.  ENGELS.    Hair  clippers.* 

22961  O.  E.  FISCHEE.  Tripods* 

22962  G.  AVILDE.      Tobacco  pipe  having  a  well  or  rece>s 

which  prevents  saliva  or  nicotine  from  getting  into 
the  bowl  of  the  pipe  or  into  the  mouth. 
22980    J.  H.  JUDD.    Handicraft  work  board  and  tool  case 
for  use  in  occupations  and  for  manual  instruction 
classes,  etc. 

22985    C.  MAULE.    Process  of  carbonating  and  bottling  beer. 
22997    A.  CEAIG.    Hair  waver  for  ladies  to  wave  their  own 
hair. 

23003  E    F.  HULBEET.    Crate  structures* 

23004  E.  SCHUEMANN.    Cigarette-making:  machines.* 
23007    J.  CEOOKSHANKS.    Horseshoe  pads. 

23011  A.  BEODEESEN.      Machine  for  dotting   tape  with 

stickv  substances. 

23012  J.  H.  GAVIN,    The  glazing  of  daylight  reflectors. 
23040    F.     HECKEE    and    C.  '  -TONNESSEN.  Moulding 

machines  for  artificial  stones. 
23042    F.  VOSS.    Stands  for  beer  engines,  et-c* 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  December  lsth,  1905,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
^ree  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  SO,  Cross 
Street,  Manchester. 


17220 


1904. 

UNION  E  L  E  CTRICIT  ATS  GES.,  in  liquidation. 
Starting  and  controlling  alternating-current  electric 
commutator  motors,  particularly  for  use  on  electric 
railways.  [Date  applied  for  under  International  Con- 
vention, August  8th,  1903.] 


i 
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The  improvement  consists  therein  that  the  working  wind- 
ings of  the  motors — i.e.,  such  windings  whereby  electrical 
energy  is  transformed  into  useful  work- — are  joined  up  in 
series  for  low  speeds,  and  in  parallel  for  high  speeds,  by 
means  of  a  controller  A. 
19654  MURRAY.  Foundations  for  stationary  floating 
structures. 

19847    BLACK.    Flanging  machines  for  boiler  and  other  plates. 
The  metal  plate,  which  requires  flanging,  is  caused  to 
rotate  on  a  pivot  A,  the  edge  of  the  plate  being  turned 
down  by  means  of  a  roller  B  bearing  on  the  top  thereof, 


the  said  roller  forcing  the  edge  of  the  plate  down  against 
a  roller  C  on  the  underside  of  the  plate,  whereby  the  plate 
is  flanged. 

20589    STUBBS  &  STUBBS.    Winding  machines  for  winding 

yarn,  thread,  cord,  twine,  and  the  like. 
21372    HARPER  &  HARPER.    Check  or  ticket  registering 

and  issuing  machine. 
21540    CORTESY  &  BOEHRINGEK.       Means  of  obtaining 

optical  effects  as  are  called  cinematographs  or  animato- 

graphs. 

21562  KOOPMAN  (Townsend).  Electrolytic  method  and 
apparatus  for  the  production  of  white  lead. 

21599  BALL.  Appliances  for  use  to  aid  and  facilitate  the 
copying  of  music,  musical  signs,  and  such  like. 


21494    LION.    Explosive   engines.    [Date  applied   for  under 
International  Convention,  October  7th,  1903.] 

A  liquid  jet  of  melted  napthalene  is  injected  in  the  form 
of  a  mist  or  spray  directly  into  the  box  of  the  admission 


valve,  where,  after  having  been  intimately  penetrated  by 
a  current  of  air,  this  spray  is  volatilised  by  the  heated 
surfaces  and  then  fed  to  the  motor. 


21521 


HELME.    Multiple-drilling  machines  employed  in  tl 
manufacture  of  steam  boilers. 


Two  hollow  vertical  standards  are  adjustably  mounted 
upon  two  beds,  and  are  adapted  to  receive  and  drill  two 


or  more  portions  of  a   boiler  shell  simultaneously.  The 
drilling  heads  and  spindles  are  mounted  upon  the  standards, 
so  that  any  number  of  holes  may  be  simultaneously  drilled. 
WEISSER.    Alarm,  cuckoo,  and  other  clocks. 
GANDIL.    Milking  machine.s.    [Date  applied  for  under 

International  Convention,  October  27th,  1903.] 
UNION  ELECTRICITATS-GES.  Alternating-current 
electric  motors  of  the  repulsion  type.    [Date  applied 
for   under  International  Convention,    October  9th, 
1903.] 

DUNHILL.    Dust  screen  for  use  in  connection  with 
motor  cars. 

The  screen  is  mounted  on  ribs  or  arms  radiating  from  a 
central  piece  which  is  attached  to  the  car;  the  screen 
can  therefore  be .  folded  up  and  out  of  the  way  like  a 
rectangular  fan.  The  outer  ribs  have  straps  or  the  like  for 
keeping  the  screen  extended. 

21755    MARTON.    Manufacture  of  fuel  and  other  briquettes. 

21786    McLEOD.    Traps  for  rabbits  and  the  like. 


21643 
21680 

21684 


21730 
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21807    LIGHTOWLER  &  KEIGHLEV.    Machines  for  warping 

and  beaming-  yarn. 
21841)    STRONG.    Machines  for  cutting  paper  and  other  stock. 
21868    BALLOD.    Cycle  lock. 

21889    LINDSTROM.    Electric  alternating-current  generators. 

[Date  applied  tor  under  International  Convention, 

October  16th,  1903.] 
21942    EIGAARD.    Machine  for  nailing  boxes. 
21992    LEDERER  &  COOKE.    Stair  rods  and  eyes. 
22D36    SHULEY.    Cash  bag. 

22053  CHRISTOPHE  &  MENTEYNE.  Yielding  suspension 
for  vehicles  with  a  device  for  deadening  the  vibrations 
of  the  same. 

22059    BAMFORD.    Oil  and  spirit  explosion  engines. 

The  crank  chamber  is  extended  vertically  so  as  to  form 
an  annular  chamber  A  around  the  lever  portion  of  the 
cylinder.  The  movement  of  the  piston  in  the  cylinder 
draws  carburctted  air  into  this  and  the  crank  chamber  from 


H 


a  carburetter,  and  forces  it  above  the  piston,  when  the 
latter  uncovers  the  port  B.  The  exliaustion  of  the 
previously-ignited  charge  is  effected  by  the  uncovering  of 
the  opposite  port.  Additional  air  is  admitted  by  a 
spring-controlled  valve  C. 

22063    BOURSON.    Travelling  bags  and  fastenings  therefor. 

[Date  applied  for  under  International  Convention, 
May  5th,  1904.] 
BRECKNELL.    Device  for  cleaning  the  bowls  of  tobacco 
pipes  and  the  insertion  ends  of  cigar  and  cigarette 
holders. 

BURTON  &  BURTON.  Hat  and  coat  hooks  or  pegs. 
BUCKLEY.    Road  vehicles. 

O'BRIEN.    Apparatus  for  supplying  liquid  disinfectant 

in  measured  quantities  to  flushing  cisterns. 
KAY.    Inverted  incandescent  gas  lamps. 
22422    AUCIIINACHIE.        Process    of    obtaining  metallic 
vanadium  from  its  ores  or  other  vanadium  compounds. 
CARTER   &   BARTON.       Identifying   band  or  clip. 

[Pcst-dated,  November  24th,  1904.] 
SCHACHT    (Rheinische   Maschiuen    &  Handelsgesell- 
schaft  m.  b  H.)     Clamps  for  construction  ol  scaffolds 
for  concrete  floors  and  other  purposes. 
BADGER.    Barrel  or  like  bolts. 

McINTIRE   &    SAWREY.       Machine  for  indicating 
audibly  and  [or]  visibly  the  weights  of  persons  or  objects 
and  supplying  other  information,  such  as  advertise- 
ments,     fortunes,"  and  the  like. 
FROST.    Vulcanising  apparatus. 
23170    AVHITEHOUSE.    Lamp  brackets. 

23242  CARDIN.  Ornamentation  of  stone,  marble,  and  the 
like. 

:TJ10  WESTWOOD,  BARTER,  &  TAYLOR.  Steam  heater 
and  hot-water  boiler  combined,  or  both,  for  generat- 
ing steam  for  all  purposes,  but  specially  for  cooking 
apparatus,  domestic  hot-water  supply,  and  for  heating 
and  circulating  steam  or  hot  water  in  buildings 
and    the  like. 


22104 


22102 
22204 
22300 

22377 


22578 


1.2530 


22592 
2  1164 


23108 


22239    LONDON.    Steam  turbines. 


The  invention  consists  in  running  an  impulse  turbine 
economically  at  more  than  one  speed,  by  varying  in  each 
expansion  stage  the  number  of  rings  of  blades  through  which 
the  motive  fluid  passes. 

22259    JAQUET.    Rotary    steam  engines. 

The  steam  engine  has  rotary  pistons  meshing  one 
with  the  other  like  gear  wheels,  characterised  by  the 
fact  that  the  action  of  the  steam  is  exerted  with  variable 


expansion  in  a  chamber  formed  by  recesses  in  the  distri- 
buting piston  and  the  sides  of  the  teeth  of  the  counter 
piston. 

22401    JEWELL.    Automatic  signalling  apparatus  for  electric 
tramways. 


The  object  of  this  invention  is  to  indicate  the  presence 
of  a  tram  upon  a  single  line.  It  consists  in  two  wire 
lines  provided  for  each  trolley,  being  connected  to  two 
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switches  at  both  ends,  the  contacts  of  each  switch  being 
alternately  connected  to  either  of  both  wire  lines.  When 
the  tram  enters  the  trolley  line  a  contact  is  established  at 
A,  a  current  energises  an  electro  magnet,  and  the  core  of  which 
acting  upon  a  ratchet  wheel,  turns  it  and  closes  a  circuit 
through  the  lamp  B  or  through  a  mechanism  which  operates 
a  semaphore.  In  the  same  manner  the  circuit  of  the 
signal  lamp  is  broken  when  the  tram  comes  at  the  next  end. 

22832   TANG  YE  TOOL  &  ELECTRIC  CO.  LTD.,  and  BATE. 

Apparatus  or  means  for  automatically  operating  and 
controlling  electric  motor  starters,  particularly  when 
used  in  connection  with  pumps  which  require  to  be 
automatically   started  and  stopped. 


The  invention  consists  of  a  water-actuated  motor  starter, 
whereby,  when  the  cylinder  A  is  empty,  a  piston  co-operating 
with  a  weight  B  moves  downwards,  said  weight  operating  a 
switch  C,  which  effects  a  short  circuit  of  the  electro  magnet 
D,  the  latter  releasing  thereby  the  lever  of  the  starting 
resistance,  which  moves  to  the  "off"  position. 

23080    HODSON.    Rotary  engines  and  the  like. 

The  drum  A  rotates  eccentrically  in  the  casing  B,  and 
is  supported  axially  at  each  end.  The  frames  C  act  as 
vanes  and  slide  in  slots  in  the  drum,  and  are  pivoted  at 


their  centres  to  crank  pins  on  the  shaft  D.  The  crank  shaft 
may  extend  through  several  casings,  and  with  this  con- 
struction balance  of  four  vanes  is  secured,  and  four  equal 
discharges  take  place  from  the  pump  each  revolution. 

23463    HAWLICZEK.    Disinfectant  and  detergent  compounds. 

23765  RTJDENICK.  Insulating  material  for  electro-technical 
purposes. 

The  quality  of  the  material  is  obtained  by  pressing  in  the 
•  old  state,  in  conjunction  with  a  definite  ratio  of  90  per  cent 
fibrous  substances  and  asbestos  and  10  per  cent  of  resin  or 
gum.  By  drying  the  insulating  material  the  fluid  com- 
ponents or  ingredients  of  the  gum  are  to  be  removed,  and 
the  material  baked  to  the  requisite  hardness.  The  resulting 
material  lias  an  insulation  resistance  many  times  greater 
than  vulcanised  fibre. 

23887  AMES.    Apparatus  for  heating,  drying,  and  mixing  tar 

macadam,  concrete,  and  the  like. 

23888  BECK.    Optical  lanterns. 

23983  RAY.  Process  of  and  apparatus  for  continuous  dis- 
tillation. 

24027  LYONS.  Machinery  for  raising  and  lowering  theatrical 
scenery  and  the  like. 

24042    CRAWFORD.  Hot  presses  for  moulding  peat  briquettes. 

24097  STANLEY  &  ANGER.  Devices  for  locking  or  releasing 
the  gates  that  control  the  ingress  and  egress  to  the 
platforms  or  vestibules  of  tramcars  and  other  vehicles. 


23738    STAGG.    Wheels  for  vehicles. 

The  wheel  is  formed  with  a  metal  rim  or  llange,  and 
tilling  pieces  or  chocks  B  are   made  to  form  the  sides 


of  the  pockets,  or  one  side  of  each  j'ocket,  for  the  spokes. 
A  detachable  ring  is  used  to  secure  the  spokes  in  position, 
and  for  completing  the  pockets. 

24106    SETTLE.    Method  of  and  means, for  forming  undercut 

grooves  in  wood. 
24215    FLANAGAN.    Blind  stitch-sewing  machines. 
24243    WYNN  &  HAMILTON.    Driving  mechanism  for  motor 

vehicles. 

The  invention  consists  in  placing  a  disconnecting  clutch 
between  the  differential  gear  and  the  road  wheel,  the  object 
of  which  is  to  allow  "free"  running,  especially  when 
changing.  The  clutch  is  provided  with  a  device  which  auto- 
matically prevents  it  being  thrown  out  of  gear,  after 
disconnecting,  until  the  shaft  commences  to  overrun  the 
member  permanently  connected  with  the  wheels. 
24305    KLEINMANN.    Adjustable  stiffening  frame  for  collars 

for  personal  wear. 
24426    HAMBLET.    Brick  kilns  and   the  like. 
24473    BREY.    Motor  ploughs. 

The  plough  carriage  is  provided  with  running  wheels  A 
adapted  to  carry  spikes,  so  as  to  ensure  the  forward  move- 
ment of  the  plough.    The  propulsion  of  the  plough  carriage 


may  be  effected  simply  by  a  motor  B,  or  by  a  rope  C  fixed 
to  another  plough  carriage,  the  rope  being  wound  up  by 
means  of  a  winding  gear,  thus  propelling  the  ploughs  along. 

24515    DUNN.    Smokeless  furnace  for  steam  generators. 

A  retort  of  iron  or  fireclay  is  placed  in  the  upper  part 
of  the  combustion  chamber,  and  is  open  at  the  inner  end 
and  ada]jted  to  be  tightly  closed  by  a  door  at  the  outer 
end.    Raw  coal  is  fed  to  the  retort,  and  the  gases  evolved 
in  the  coking  of  the  same   pass  over  the  burning  fuel 
on  the  grate  below,  and  arc  there  consumed.  Periodically, 
the  contents  of  the  retort  are  pushed  over  on  to  the  normal 
firebars  and  burned  in  the  ordinary  way. 
24596    YERRALL.    Bottles  or  like  receptacles  tor  discharging 
their  contents  by  measure. 
SHAW.    Brush,  pad,  or  the  like  for  cleaning,  semiring, 
burnishing,  and  polishing  purposes,  specially  appli- 
cable for  domestic  use. 
FRESHFIELD.    Fire  escapes. 

WILSON.    Knife  for  fleshing  pelts  or  hides  and  machine 

for  sharpening  the  cutting  edge  thereof. 
SMITH,    LEEMING,    &    HUDSON.  Change-bo* 
mechanism  of  looms  for  weaving. 
24909    LAYVTON.    Joints  of  pipes  and  conduits. 


24656 


21667 
24751 

21827 
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24506    WEBB,  BRETTELL,  &  ADAMSON.    Compressed  air 
motor,  torpedoes. 


Snow  or  ice  is  prevented  from  forming  in  and  about  the 
valves  and  air  passages  by  artificially  drying  the  air,  by 
refrigerating  the  compressed  air  in  a  chamber  between  the 
air  compressor  and  torpedo. 

24915  HIGHFIELD.  Methods  of  insulating  coils  and  the  like, 
especially  applicable  to  the  construction  of  high- 
tension  electrical  machinery. 

24966  JACOBS,  JACOBS,  &  BROCKWELL.  India-rubber 
substitute. 

24993  SOUTHERN,  WINTRINGHAM,  &  WILLS.  Apparatus 
for  conveying  and  piling  timber  and  for  like  purposes. 

25041  KNEEN.  Trolley  heads  in  connection  with  electrical 
tramways  on  the  overhead  wire  system. 

The  improvement  consists  in  the  combination  of  a  i evolving 
or  swivelling  transmitting  wheel  and  fork  or  carrier  with 


a  flexible  but  untwistable  chain  attached  to  the  lower 
extremity  of  such  fork  or  carrier.  The  shaft  of  the  fork 
revolves  upon  a  ball  bearing. 

25308  GAtTTHIER.  Process  and  apparatus  for  the  manu- 
facture of  a  gas  for  disinfecting  purposes.  [Date 
applied  for  under  International  Convention,  November 
21st,  1903.] 

25314  TRUDGETT.  Construction  of  apparatus  for  use  in 
connection  with  plant  for  screening  refuse  and  the 
like. 

2V>22  BUCKLEY  k  TAYLOB,  LANG,  &  CO.  LTD.  Opening 
scutching  and  lap  machines  and  the  like  lor  (he  treat- 
ment of  textile  fibres,  especially  cotton. 


25199a 


WINDHAUSEN.  Internal-combustion  or  explosion 
turbines.  [Date  applied  for  under  International  Con- 
vention, November  20th,  1903.]  [Date  applied  for 
under  Patents  Rule  9,  November  19th,  1904.] 


The  walls  of  the  nozzle.?,  guide  vanes,  and  guide-vane 
devices  are  cooled  by  means  of  water  circulating  round  them 
so  as  to  reduce  the  high  temperature  of  the  gases.  The 
cooling  water  also  serves  for  cleaning  the  gases  and  the  vane 
wheels. 

>229    HILLIER  &  HILLIER.    Linings  or  interior  wearing 
surfaces  of  rotary  and  semi-rotary  pumps. 


The  interior  of  pump  casings  is  lined  by  means  of  a 
cylindrical  part  A  and  separate  end  pieces  B,  as  shown,  to 
allow  for  expansion  and  ocntraction.    A  spring  is  placed 
at  the  back  of  one  of  the  end  pieces  B. 
25319    CROCKFORD.    Transmission  gearing  for  heavy  motor- 
driVen  road  vehicles  and  the  like. 
In  order  to  prevent  injury  to  the  motor  of  a  heavy 
loaded  vehicle  by  sudden  shock  a  combined  friction  and 
positively-driving  clutch  is  provided,  whereby  the  engine 


can  be  first  set  running  at  full  speed  and  the  load  then 
gradually  placed  thereon  through  the  friction  clutch,  the 
positive  driving  clutch  being  thrown  into  gear  when  the 
vehicle  has  attained  sufficient  speed. 
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25168    PICKERING.    Mules  and  twiners. 

25469  TRICK  &  EADON.  Safety  gear  for  arresting  miners' 
cages  at  severance  of  winding  rope,  or  bridle  chains, 
and  for  preventing  accidents  from  overwinding. 

Whilst  the  weight  of  tlie  cage  is  taken  by  the  winding 
rope  or  bridle  chains,  the  cage  is  free  to  travel,  but  on  the 
severance  of  the  winding  rope  or  bridle  chains,  the  cage 
through  its  own  weight  is  held  stationary  by  the  rollers  A 


i  254  69/04 


binding  on  both  sides  of  the  guide  ropes.  In  the  event  of 
overwinding  the  cage  is  released  from  the  bridle  chains  by 
an  automatic  device.  Fig.  1  is  an  elevation  showing  the 
cage  free,  and  fig.  2  an  end  view  with  the  cage  grips  in 
action. 

25526    DAWSON  &  BUCKHAM.    Feed  mechanism  of  auto- 
matic guns. 

The  feed  block  is  adapted  to  be  moved  to  and  fro  trans- 
versely by  the  recoil  movements  of  the  gun.  Retaining 


pawls  A  are  provided  to  keep  the  cartridge  belt  in  position 
while  the  feed  pawls  B  move  back  to  grip  the  belt  for 
feeding  it  forward  at  the  next  recoil  of  the  gun. 

257-16    DORAN  &  TAGGART.    Driving  mechanism  for  motor- 
driven  vehicles. 
The  motor  is  arranged  to  reciprocate  flexible  connectors  A 
extending  from  means  driven   by   the  motor  to  driving 
clutches,  each  formed  with  an  extensible  portion  B  adapted 


to  stretch  under  variable  loads  and  automatically  impart 
reduced  motion  to  the  driving  clutches,  while  in  cases  of 
overloading  to  stretch  so  as  not  to  impart  any  motion  thereto. 
25578    ST  R   W.   G.  ARMSTRONG,   WIIITWORTH,  &  CO. 

LTD.,  ORDE  &  SODEAU.  Combustion  of  liquid  fuel. 
The  liquid  fuel  is  mixed  with  several  times  its  weight  of 
air  for  the  purpose  of  preparing  it  for  smokeless  combustion, 


this  being  effected  by  the  employment  of  an  impelled  air 
stream,  which  surrounds  the  jet  of  fuel,  which  is  impelled 
with  sufficient  velocity  to  enable  it  to  retain  its  direction 
until  it  has  become  mixed  with  the  sprayed  oil. 

25579    MALTSTER.    Cowls  for  chimneys,  ventilating  Shafts-, 
and  the  like. 


25779 
258U1 


POWER  &  GOSLING.  Book  holders  or  reading  desks. 
ELECTRIC  &  ORDNANCE  ACESSORIES  CO.  LTD., 

HALL  &  GARNER.    Reversing  controllers  for  use  in 

connection  with  electro  motors. 


The  starting  resistances  are  enclosed  within  the  casing 
of  the  controller,  and  surround  the  shaft  of  the  latter,  form- 
ing in  the  same  time  the  energising  coils  of  a  U-shaped 
magnetic  blow-out,  constituted  by  the  shaft  of  the  controller, 
the  shoe  A  and  a  bar  B  extending  along  the  casing. 

25813    FISCH.       Cheroot   or   tobacco-leaf  cigarette  making 
machine. 

JAMES.    Electrical  incubator  alarm. 
BENNETT.    Detachable  bracket  to  support  trays  or 

other  articles. 
WILTON.       Distillation,  especially  of  tars  or  tarry 
products,  and  for  use  in  the  manufacture  of  car- 
buretted  water  gas  and  like  processes. 
LAKE.    Screw  jacks. 

RECORDERS  LTD.  (International  Time  Recording  Co.). 

Workmen's  and  like  time  recorders. 
BURROWS.    Railway  rail  joint. 

The  device  is  a  combined  chair  and  fish  plate.  The  adjoin- 
ing ends  of  two  rails  are  placed  in  the  socketed  chair,  so 
that  one  side  of  the  web  comes  against  an  upright  plate, 
fitted  with  a  dovetail-headed  pin,  which  passes  through 


25817 
25819 


25879 


25880 
25910 

25914 


a  corresponding  hole  in  the  web.  The  rails  are  locked  in 
position  by  a  locking  plate  on  the  other  side  of  the  web 
made  with  a  tapering  groove  to  engage  the  projecting 
dovetail  pin. 

921    II AT  MANUFACTURERS'  SUPPLi  CO.  LTD.,  and 
TAYLOR.    Machines  for  punching  hat  bodies  and 
other  articles. 
BELL.    Door  fastener. 

MURPHY.  Means  or  apparatus  for  aerating  ferment- 
ing liquids,  and  for  preparing  vegetable  and  other 
infusions. 

NOONAN.    Power-generating  gravity  action  motor. 
TORDA.    Dynamo  electric  generators  and  motors. 
TOOLEY.    Motor  and  other  cycles. 

GOLD  SCHMIDT  &  LANGE.    Process  and  apparatus  for 

joining  rails,  bars,  girders,  and  the  like. 
YOUNG,  BERGTHEIL,  BERGTHEIL,  &  YOUNG. 
Apparatus  for  the  conversion  of  rotary  motion  into 
oscillatory  motion. 
THOMPSON.    Moulds  or  tins  for  use  in  baking  bread 

and  for  other  purposes. 
HUTTENBACH.    Hygienic  cover  or  pad  for  the  mouth 
or  ear  pieces  of  telephones,  speaking  tubes,  and  the 
like. 

26475  McNEIL.    Electric  fire  alarms  and  thermo  indicators. 

26476  MITCHELL  &  HODGSON.    Sight  for  rifles. 
26515    SUTTON  &  SUTTON.    Fire  alarm  or  other  signals. 


26012 
26136 


26163 
26194 
26215 
26297 

26306 


26320 


26365 
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•2    BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Electric  switches  and  the  like. 

The  improvement  consists  therein  that  two  or  more  plug 
and  socket  switches  have  their  axes  intersecting,  so  that 
when  one  plug'  is  placed  in  its  socket  it  blocks  the  entrance 


to  the  other  socket,  and  the  second  plug  cannot  be  inserted 
in  the  latter,  thus  avoiding  a  short  circuit  in  the  main 
circuit,  which  might  occur  by  connecting  the  circuit  with 
both  terminals  of  the  same  generator. 

26535  SMITH.  Corner  pieces  for  preventing  the  accumu- 
lation of  dust  and  the  like  in  buildings  and  ships. 

26598  WAKWICK  MACHINERY  CO.  LTD.  (General  Electric 
Co.).    Shaft  packings. 


Annular  packing  rings  A,  preferably  of  graphite,  are 
placed  concentric  with  the  shaft,  and  means  are  provided, 
should  any  steam  escape  past  these  rings,  to  lead  the  escaped 
steam  to  one  of  the  lower  stages  of  the  turbine. 

26631    BUTLER.    Stoppers  for  bottles  and  the  like. 

WATKIN.    Certain  kinds  of  door  knobs  and  the  means 

of  securing  them  on  their  spindles. 
HARRISON  &  SOUTHALL.    Detachable  top  pieces  for 

the  (heels  of  boots  and  shoes. 
STEAD.    Carbonic  acid  gas-producing  aparatus. 
JAMES  THORNE  ROE  DE  MORLEY,  LORD  DE 
MORLEY,  &  BURGESS.       Apparatus,  bottle,  or 
vessel  for  retaining  the  temperature  (hot  or  cold)  of 
things  covered  or  therein,  as  liquids,  food  stuffs,  or 
goods,  and  the  like. 
AVEFERS.       Fastener  for  window  sashes,  casements, 

doors,  lids  of  boxes,  and  like  purposes. 
PULMAN  &  HIGGINSON.    Loose  leaf  ledgers,  tem- 
porary binders,  files,  and  the  like. 
HIGGINSON.  Hinging  or  folding  paper,  cardboard,  and 

the  like. 
CORRY.    Turf  cutter. 

BROWN,  CATES,  &  FARQUHAR.       Means  for  pic- 
venting  or  presenting  obstruction  to  fraudulent  re- 
filling of  bottles,  jars,  cans,  and  like  vessels. 
26731    YOYSEY  &  MASON.    Ball  valves  or  the  like. 

The  invention  relates  to  converting  ball  valves  from 
high  to  low  pressure,  and  consists  in  the  use  of  a  perforated 
shield  which  is  inserted  into  the  inlet  shank  of  the  valve,  and 
which  acts  as  a  medium  for  regulating  the  flow  of  liquid. 

26744  SHELDON,    Means  or  apparatus  for  use  in  combining, 

arranging,  and  displaying  sheet  advertisements, 
posters,  and  the  like. 

26745  VAN  WART.    Brackets  or  supports  for  lamps  on  motor 

vehicles  and  for  other  like  uses. 


26642 

26645 

26659 
26662 


26663 

26692 

26693 

2(3094 
26718 


26697    RICHMOND.    Dust  interceptors  and  regulators  for  gas 
burners  and  the  like. 


26765 
26778 

26783 
26786 


The  gas  in  its  passage  to  the  burner  is  caused  to  impinge 
on  a  conical  surface  A  adapted  to  separate  dust,  and  pass 
the  same  into  a  suitable  receptacle  B.  Means  are  also  pro- 
vided whereby  the  flow  of  gas  may  be  regulated. 

20762    DAWSON  &  BUCKHAM.    Field  gun  carriages. 
HOBSON.    Clothes  props. 

PAYNE.    Tanning  and  the  treatment  of  waste  tanning 

materials  and  liquors. 
SCHRIMSHAW.    Boots   and  shoes. 
HARDINGHAM  (Felten  &  Guilleaume  Carlswerk  Act.- 
Ges.).    Means  for  rendering  the  insulation  of  electric 
conductors  fireproof. 
The  insulation  of  electric  conductors  is  rendered  fireproof 
by  the  use  of  an  inner  covering  of  one  or  more  layers  of 
paper,  and  an  outer  covering  composed  of  asbestos,  which 
has  been  rendered  impervious  to  air,  the  whole  constituting 
an  air-tight  mantle. 
26799    DEAR.    Holders  and  contacts  for  electric  incandescent 
lamps. 

The  bayonet  slots  for  the  catch  pins  are  elongated,  and 
formed  with  notches  at  opposite  ends  of  the  elongated 
portion,  and  are  so  arranged  in  relation  to  the  contacts  that 
the  current  is  switched  on  to  the  lamp  when  the  catch 
pins  are  in  one  set  of  notches,  and  off  when  the  lamp  is 
turned,  so  that  the  pins  are  in  the  other  set  of  notches. 

26816    HOLLING WORTH.    Loom  dobbies  or  head  motions. 
26819    ROYCE.    Carburetters  for  internal-combustion  engines. 

The  carburetter  is  fitted  with  a  bye  pass,  the  passage 
of  auxiliary  air  supply  through  which  is  controlled  by  a 


perforated  sleeve,  the  holes  in  which  are  covered  more  or 
less   by  a  sliding  piston  valve,   the  position  of  which  is 
regulated  by  the  varying  pressure  from  the  engine. 
20824    WARD.    Gauges  lor    use   in  stereotyping. 
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26829    HOULDS WORTH.    Holler  bearings. 

The  bearing  comprises  a  ring  encircling  the  shaft  or  axle, 
an  outer  ring  of  larger  diameter,  rollers  filling  the  annular 
space  between  the  rings,  end  washers  abutting  against  the 
ends  of  a  portion  cf  the  rollers  and  against  the  rings  forming 


26834 


the  roller  race,  the  remaining  portion  of  the  rollers  passing 
through  the  washers  and  provided  with  collars  bearing 
against  the  faces  of  the  washers,  so  that  wear  on  the  rollers 
may  be  taken  up  and  compensated  for.  Several  modifi- 
cations are  shown  and  described. 

Letter  and  paper  hies,  paper 


or  other 


APPLEBY  &  APPLEBY. 

clips,  and  the  like. 
BELDAM.    Engine  or  machine  packing. 
BOARDMAN.      Cooling    frames    for  soap 
material. 

26842    PALMER,  SMITH,  &  BLOOM.    Brick  and  tile  presses. 
POOLEY.    Weighing  machines. 
PREIDEL.    Screw  propellers. 
A  ring  is  attached  to  the  tips  of  the  propeller  blades, 
and  may  be  continuous  or  interrupted,  the  ring  being 
recessed  at  certain  portions  of  its  periphery.    This  con- 


26835 
26836 


26852 
26891 


struction  is  designed  to  prevent  lateral  slip,  by  causing 
the  water  to  pass  through  the  ring  more  or  less  like  a 
solid  column  in  a  direction  ojiposite  to  that  in  which  the 
ship  is  moving. 

26906    DICK  &   REASON   MANUFACTURING   CO.  LTD. 
Electric  demand  indicators. 
A  heat  absorber  A,  constituting  of  mercury,  metal  tilings, 
or  the  like,  is  suitably  placed  so  that  it  may  absorb  part  of 
the    heat  generated  by   the   electric  current,    and,  con- 


sequently,  that  the  full  reading  of  the  demand  indicator 
shall  not  be  obtained  until  the  temperature  of  the  heat 
absorber  has  been  raised  to  a  given  extent.  The  indicator 
is  rendered  thereby  more  sluggish  in  its  action. 


26868    PAYNE.    Manufacture  of  reflex  hinges  and  other  hinge* 
from  sheet  metal. 
SANKEY.    Machines  for  mechanically  testing  metals. 
TODD.    Method  of  and  means  for  constructing  fire- 
resisting  floors,  ceilings,  walls,  staircases,  arches,  and 
other  like  structures. 
PERRET.    Method  of  treating  ores  of  vanadium. 
BENNETT  &  JOYCE,    Paint  brushes. 
HOLLINOS.    Chargers  or  cartridge  holders  for  maga- 
zine rifles. 

TOWLSON,  MOULTON,  &  HIAM.    Semi-rotary  fluid- 
pressure  motors. 
The  cylinder  is  provided  with  three  pairs  of  pistons  A, 
each  pair  being  connected  by  a  rod  to  its  respective  rocking 


26872 
26878 


26881 
26958 
26967 

26976 


shaft,  which  is  connected  to  the  crank  shaft,    The  slide 
valves,  three  in  number,  are  worked  by  eccentrics  on  the 
crank  shaft  which  may  be  operated  for  reversing  the  engine. 
26987    BROUGH.    Thermostatic  device  for  indicating  when  a 
lamp  is  extinguished. 
FRANCIS.    Folding  or  collapsible  hand  truck. 
SCHOFIELD.    Mechanical  planers  for  decks  and  like 
places. 

SHAW.    Machinery  for  printing  the  pattern  on  lino- 
leum, oilcloth,  and  the  like  materials. 
SHARP.    Wrenches    and  spanners. 
Both  ends  of  each  jaw  are  bevelled  inwards,  and  a  flange 
projects  to  the  normal  height  at  the  lower  end  of  the  bevel 
(nuts  are  made  to  correspond)  to  the  same  bevel,  and 
when  using   it  is  impossible  for  the  spanner  to  become 
accidentally  detached  from  the  nut. 

2    TRIMMINGS  &  TRIMMINGS.    Tennis  and  like  rackets. 
PUSEY.    Trousers  press. 

ABEL    (Act.-Ges.    fur    Aniliu-Fabrikation).  Manu- 
facture of  new  sulphurised  dyestuffs. 
ABEL    (Act.-Ges.    fur   Anilin-Fabrikation).  Manu- 
facture of  orange  or  yellow-red  colour  lakes. 
ABEL    (Act.Ges.    fur  'Aniliu-Fabrikation).  Manu- 
facture of  new  colour  lakes. 
ABEL    (Act.Ges.     fur    Anilin-Fabrikation).  Manu- 
facture of  red  colour  lakes. 
FREEMAN.    Detachable  shade  for  lamps. 
BODE  &  BOTTCHER.  Grabs. 

MAW  &  CO.  LTD.,  and  THOMPSON.       Class  tiles. 

slabs,  or  the  like. 
ABEL    (Act.-Ges.    fur    Anilin-Fabrikation).  Manu- 
facture of    sulphurised    dyestuffs  and  of    a  parent 
material  therefor. 
SAUNDERS    &   CRASKE.       Treatment    of  wearing 
apparel  or  materials  for  making  same. 
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26996    HOOS.    Coupling  for  deep-boring  tools  or  the  like. 

The  coupling  comprises  a  sleeve  A  provided  with  a  pro- 
jecting nose,  which  fits  into  a  corresponding  groove  B  in  the 
length  to  which  it  is  to  be  coupled.    As  the  extension  C 


fits  into  a  cavity  provided  for  it  the  two  length  rotate 
together,  and  when  the  tool  is  being  withdrawn  the  nose 
and  groove  prevent  the  tool  from  becoming  separated. 
27100    MAYOR  &  COULSON  LTD.,  and  MAYOR.  Electric 
motor  apparatus. 
The  primary  and  secondary  of  an  induction  motor,  which 
are  both  mounted  so  as  to  be  capable  of  rotation,  are 
connected  together  by  means  of  gear  adapted  to  be  adjusted 
during  working  so  as  to  vary  its  ratio.    The  apparatus  is 


r 


13 
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started  with  the  variable-speed  gear  at  its  maximum,  and 
after  the  maximum  speed  has  been  attained  by  one  of  the 
elements  its  speed  is  reduced,  and  that  of  the  other  element 
increased  by  means  of  the  gear,  which  may  be  of  any  con- 
venient type. 

27411    LTJTZMANN.       Machines    for    slicing    meat,  ham, 
sausages,  and  the  like. 
HILBEBT.       Process  of    and  apparatus   for  manu- 
facturing glue  and  gelatine. 
DEWEY.    Supporting  and    carrying    of  incandescent 
gas  mantles. 

ANDREW  &  JOHNS.    Inverted  arc  electric  lamps. 
HEWLETT.    Method  of  making  reversible  and  rain- 
proofed  garments. 
DITTMANN.    Half-tone  screen  with   marked-off  tone 
fields. 

BAWCOMBE.    Fastener  for  papers  and  the  like. 
1MRAY  (Farbwerke  vorm.  Meister,  Lucius,  &  Bruning). 
Method  of  and  apparatus  for  distributing  dyestuffs 
on  fabrics,  warps,  or  the  like. 
CLARE.    Underwear  for  women   or  children. 
MATHER  &  PLATTLTD.,  HOPKINSON  &  WHYTE. 
Apparatus  for  aerating  liquids  and  distributing  them 
over  large  areas. 
MARKS  (Booker).    Rubber  tyres  for  vehicle  wheels. 

The  rubber  or  like  tyre  is  attached  to  a  flat  metal 
rim  by  means  of  rings  compressed  on  lateral  flanges  on  the 
tyre  whilst  the  latter  is  on  the  rim,  by  hydraulic  or  other 
suitable  pressure. 
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27833 
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28014    TALBOT  &  ROBERTS.    Buffers  for  railway  wagons 
or  vehicles. 

I  n  fitting  spring  buffers  to  railway  vehicles,  now  provided 
with  "  dead  buffers,"  a  portion  of  the  dead  buffer  is  cut 
away,  a  longitudinal  hole  bored  in  the  remaining  portion, 
to  receive  the  buffer  spring,  plunger  rod,  and  washer,  and  a 
buffer  socket  bolted  to  the   forward   end  of  the  "  dead 


buffer."  This  socket  may  be  formed  with  or  without  a 
flange  to  fit  a  reduced  portion  of  the  "  dead  buffer,"  and 
with  or  without  a  sleeve  to  fit  the  boring  in  the  "  dead 
buffer."  Modifications  in  the  method  of  securing  the  buffer 
socket  are  shown  and  described. 
28077  GREGORY  &  WILLIAMS.  Means  for  lubricating 
machinery. 

An  absorbent  medium  is  used  for  conveying  a  lubricant, 
which  is  composed  of  sawdust,  asbestos,  and  cocoanut  fibre, 
mixed  in  any  desired  proportions,  the  sawdust  being  boiled 
in  caustic  soda  and  then  in  water,  this  rendering  the  mass 
more  absorbent  to  oil. 

28189    CAREY.    Targets  for  rifle  practice. 

28352    COLLET.    Composition  for  closing  punctures  and  the 

like  in  pneumatic  tyres. 
28379    BERGMANN.    Bearing  for  vertical  shafts  or-  spindles. 

The  elastic  wires  A  are  secured  to  the  bearing  sleeve,  and 
arc  guided  at  their  upper  ends  in  holes  in  a  guide  plate  B 
surrounding  the  bearing  sleeve  so  as  to  leave  room  for 
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play,  the  said  wires  being  arranged  in  such  a  manner  that 
they  are  not  under  stress  when  the  sleeve  is  in  its  mid 
position. 
28418    DEATH.    Stop  valves. 

When  the  stop-valve  handle  is  rotated  the  sleeve  A  i* 
moved  with  the  central  spindle  and  uncovers  the  inlet  B. 


As  the  tube  A  is  fitted  with  a  stuffing  box.  its  end  as  it 
moves  would  uncover  the  stuffing  box.    To  prevent  this  the 
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end  of  the  sleeve  A  is  fitted  with  a  ring  C,  which  moves 
with  A  till  it  covers  the  stuffing  box;  it  then  stops,  but 
sleeve  A  continues  its  movement  till  the  inlet  B  is  opened. 
28593    JOHNSON  (Badische  A  nil  in  &  Soda  Pabrik).  Manu- 
facture and  production  of  licw  colouring  matters  ot 
the  anthracene  series. 
28678    REED  &  CRAVEN  BROS.  LTD.    Cranes  and  other 
lifting  machinery  driven  by  electric  motors. 
The  improvement  consists  in  the  combination  of  a  winding 
barrel  A,  an  electric  motor  B,  driving  the  same  for  hoisting, 
a  brake  C,  to  control  the  descent  of  the  load,  a  clutch  D, 
which  connects  the  motor  to  the  barrel,  and  two  levers  E, 


one  of  which  directs  the  current  to  the  motor  and  to  a 
magneto-electric  brake  release,  and  one  of  which  serves  to 
connect  and  disconnect  the  clutch  and  to  operate  a 
mechanical  brake  release. 

28S12    GARNIER.    Suspension  of  vehicle  bodies. 

2N820    NEHER.    Joints  for  metal  drums  or  other  vessels. 

29073    RYLATT.    Drain  and  the  like  pipes. 

ANDREAS  CHRISTIAN  HOLMBLAD.  Candles. 
20599    WALKER  (Ray).       Jointing  steam  belts  of  vacuum 

evaporating  apparatus. 
29000    WALKER  (Ray).    Tube  plates. 

The  mouth  of  the  tube  socket  is  made  bell  mouthed, 
and  immediately  below  the  taper  an  annular  bead  groove  is 
cut.    In  fitting  a  tube  within  the  socket,  the  tube  is  first 


Z9600/ 

placed  within  the  socket  and  a  slightly-tapered  plug  driven 
into  it.    The  tube  projects  above  the  tube  plate,  and  this 
excess  is  caulked  firmly  into  the  groove  and  taper  portion. 
29600a    WALKER   (Ray).    Drilling  or   boring   tools.  [Date 
applied  for  under  Patents  Rule  9,  31st  December, 
1904.] 


95 
347 
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1905. 

NETZKAR  &  FISCHER,    Manufacture  of  letters  or 

designs  in  relief. 
MIDDLETON.       Agglutinants  for  use  in  solidifying 
pressed  fuel 

BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 
Electric  Co.).    Fusible  electric  cut-outs. 

The  improvement  relates  to  a  fuse,  comprising  an  enclosing 
hell,  a  series  of  metallic  plates  provided  with  apertures 


dividing  the  interior  of  said  shell  into  compartments,  and 
a  strip  of  fusible  material  extending  through  the  apertures 
in  said  plates. 

488    RIGBY.    Clearers  for  drawing  frames. 

495    WILLIS   (Bachman).    Mechanical  stokers. 

568    TEMPERLEY.    Means   for   amusing,   advertising,  or 

displaying   character   pictures,  diagrams,   and  the 

like  by  day  or  by  night. 


640    DAWSON   &   SILVERMAN.       Armour-piercing  pro- 
jectiles. 

A  Hanged  projectile  cap  is  furnished  on  the  inner  wall 
of  its  flange  with  a  lining  of  one  or  more  rings,  fillets, 
studs,  or  the  like  A  composed  of  copper  or  other  soft  metal 


that  is  capable  of  being  embedded  in  the  roughened  or 
other  holding  surface  of  the  projectile  when  the  flange  of 
the  cap  is  subjected  to  external  pressure. 
047    TOOTH.  Umbrellas. 

HOUGHTON.    Safety  fence  or  gate  for  mine  cages  or 
the  like. 

CIRCULATORS   LTD.,    and   SCHOFIELD.  Steam 
boilers. 

WITHERS.    Inflating  apparatus  for  pneumatic  tyres 

on  bicycles  and  other  vehicles. 
JONES.    Electrical  contact  breakers  and  switches  for 
igniting  the  explosive  mixtures  of  petrol  motors  and 
other  gas  and  oil  engines. 
A  breaker,  consisting  of  a  plurality  of  insulated  contacts,  is 
held  in  a  fixed  position  on  a  suitable  part  of  the  engine, 
whilst  a  metallic  lever  turning  with  the  shaft  makes  the 
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necessary  contact.  .V  switch  A  having  electrical  con- 
nections to  the  contacts  of  the  braker  serves  to  gauge  the 
speed  of  the  engine  by  gauging  the  timing  of  the  firing. 

1048    LANKOW.    Preservation  of  potatoes. 
1412    DAVIDSON.    Heels  of  boots  and  shoes. 
1659    GILLSON.    Saw  blades  for  sawing  or  cutting  stone  and 
the  like. 

1659    GILLSON.    Saw  blades  for  sawing  or  cutting  stone 
and  the  like. 

1672    LAKE  (Da  Cossa).    Machines  for  making  and  setting 
rivets. 

1701    HYDE  &  HYDE.    Railway,  tramway,  and  similar  wheels 

and  their  manufacture. 
1801)    MOORE.    Apparatus  for  automatically  and  alternately 

charging  and  discharging  filter  beds  for  sewage  or 

the  like,  for  flushing  urinals,  water  closets,  and  for 

other   similar  purposes. 
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912   KING  &  LAWSON.    Dump  cars. 

The  object  is  to  utilise  the  air  pressure  from  the  air 
brake  system  or  other  source  to  actuate  one  or  more  pistons 
and  connected  through  their  crossheads  with  the  box,  so  that 
the  box  may  discharge  its  load  on  either  side  as  desired. 


2491 


BRITISH  THOMSON-HOUSTON  CO.  LTD.  (General 

Electric  Co.).    Thermal  electric  cut-outs  or  fuses. 


After  the  load  is  dumped  pressure  is  reversed  and  the  box 
restored  to  its  normal  horizontal  position.  The  side  walls 
of  the  box  serve  as  doors,  one  of  which  is  lifted  when  dump- 
ing, and  closes  when  the  box  moves  into  its  normal  position. 

1810  MARTIN.  Means  for  fixing  tines  in  harrows  and  the 
like. 

1829  KORELET,  RAMET,  &  THOMAS.  Method  of  treating 
washed  flax  waste  and  spinning  yarn  therefrom.  [Date 
applied  for  under  International  Convention,  January 
30th,  1904.] 

1851    SMITH.    Ornamentation  of  toilet  sets    cabinet  furni- 
ture, jewellery,  clock  fronts,  photo  frames,  and  other 
articles  which  are  formed  of  stamped  metal. 
1903    BARTELT.    Steam  generator  furnaces. 

A  smoke-consuming  apparatus  for  steam  generator  fur- 
naces is  described,  consisting  of  the  arrangement  of  a 
number  of  fire  bridges  supported  upon  a  perforated  hollow 


plate  rearward  of  the  firegrate,  such  fire  bridges  having 
holes  for  the  formation  of  jets  or  tongues  of  flame,  and 
means  for 'the  supply  of  warm  air  or  oxygen  to  such  jets 
or  tongues  of  flame  at  the  rear  of  each  bridge. 

1949    GORHAM.    Bed  and  douche  pans. 
COX.    Table  games. 
UTLEY.    Side  lights  for  ships. 

VAN  WART.    Brackets  or  supports  for  lamps  on  motor 

vehicles  and  for  other  like  uses. 
GRAY.       Appliances  for  sharpening  by  abrading  the 

cutting  edges  of  razors,  knives,  and  the  like. 
ALCOCK.    Machines  for  the  manufacture  of  folded 
sheets  of  paper  or  similar  material  suitable  for  toilet 
and  other  purposes. 
WHITELEY.    Stop  motion  for  drum-winding  machines. 
CORDONNIER.       Hot-house  for  plants  with  flexible 
stems. 

McVEY.    Crates  and  boxes. 

PIKE.  Thread  carriers  or  guides  for  knitting  machines. 
THOMAS  DE  LA  RCE  &  CO.  LTD.,  and  DE  LA  RUE. 

Fountain  pens. 
BROAD  &  BARKER.    Manifold  order  books  and  the 
like. 

CHAMBERLAIN.    Policemen's  lamps. 
STAHLECKER.    Striking  mechanism  for  clocks. 
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The  improvement  consists  therein  that  a  fuse  of  the 
enclosed  type  is  provided  with  a  U-shaped  reinforcing  strip 
A,  in  order  to  avoid  the  caps  being  blown  off  owing  to  the 
shearing  of  the  screws  when  the  fuse  blows. 

2744    CROIL.    Motor  vehicles. 

The  object  of  the  invention  is  to  provide  an  improved  free 
vertical  tilting  and  horizontal  swinging  movement  of  the 


axle,  so  as  to  permit  the  wheels  to  travel  over  rough  roads 
without  jarring  or  otherwise   affecting  the   body  of  the 


vehicle. 

2880  HOWORTH  (Soc.  Francaise  de  la  Viscose).  Self-fixing 
protective  covering  for  bottles,  jars,  or  other  vessels. 

2894  HIRST  &  BEVIS.  Electric  lampholder  with  locking 
device  to  prevent  the  withdrawal  of  a  lamp  therefrom. 

3018  RICHARDS.     Chain  trimmings  and  bridles  and  other 

parts  of  harness. 

3019  SANGSTER.    Cycle  brake  mechanism. 

3054    DENHAM.    Chairs,  settees,  couches,  and  the  like. 

3177    GEIPEL  &  LANGE.    Control  of  electric  motors. 

When  the  handle  moves  on  the  first  contact  of  the  starting 
resistance  a  comparatively  large  torque  will  start  the 
movement  of  the  armature,  and  moving  the  handle  further 
on  the  second  contact  the  acceleration  is  reduced,  because 


more  resistance  is  then  inserted  into  the  circuit.  It  ia 
from  the  second  contact  that  the  resistance  begins  to  be  cut 
out.  This  manner  of  control  is  required  in  such  cases 
whereby  acceleration  is  not  desired,  as,  for  instance,  in 
printing  machines  when  making  ready. 

3231    CLARKE  &  BARRACLOUGH.    Miners'  safety  lamps. 

3397  ARMSTEAD.  Mechanism  for  converting  rotary  into 
leciprocating  motion  and  vice  versa. 

3455  CORDOCK.  Reproducers  for  phonographs  and  grapho- 
phones. 

3474    KODAK  LTD.  (Gray).    Photographic  film  cartridges. 
3485    WINSLOW.    Golf  bags. 

3493    SAMUEL.    Wind  or  weather  guards  or  shields  for  motor 

and  similar  vehicles. 
3555    ROBINSON  &  DODD.    Cast  iron  or  steel  supports  for 

tramway  pavements  and  for  similar  purposes. 
3620    HADDAN  (Scott).    Fastening  devices  for  securing  hats 

in  place  on  the  head. 

3804  DAWSON  &  BUCKHAM.    Gun  carriages  or  mountings. 

3805  MASSEY   (Massey-Harris  Co.  Ltd.).    Collar  bearings 

for  centrifugal  separators. 
3823    HUNTER  &  WEBSTER,    Movable  stages  for  building 
purposes. 
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3697    MUNEO.    Controlling  devices  for  motor  cars  and  like 
vehicles. 

The  governor  lever  and  the  throttle-valve  lever  are  con- 
nected by  a  length  of  Bowden  wire  mechanism,  with  one 


end  of  the  outer  member  of  the  wire  held  bv  a  pivoted  sup- 
port, and  capable  of  oscillation  by  the  driver  of  the  car  to 
regulate  the  amount  of  opening  of  the  throttle  valve. 
3950    BROOKS.    Armoured  treads  for  pneumatic  tyres. 


The  armoured  tyre  covering  is  connected  to  the  tyre  cover 
by  screws  A,  which  are  prevented  from  becoming  loose  by 
contact  with  the  road,  but  may  easily  be  unscrewed  for 
detaching  the  armoured  covering. 
3969    ROSENDAHL.    Process  and  contrivance  for  the  manu- 
facture of  coping  stones  with  spikes  for  walls. 
4131    WH ALLEY.    Telephone  cables. 

The  invention  consists  in  using  a  sheath  for  covering  dry 
core  cables,  which  is  composed  of  an  insulating  compound 
containing  bitumen,  cotton  seed  pitch  or  oil  residue,  which 
is  vulcanised  in  the  process  of  mixing  the  compound. 
4166    BINES.    Telephone  apparatus. 

The  invention  consists  in  an  induction  coil  having  one  core 
magnetically  connected  to  two  pole  shoes,  whilst  a  second 
core  is  magnetically  insulated  from  said  pole  shoes.  Each 
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core  is  surrounded  by  two  coils,  one  of  which,  connected  in 
the  transmitter  circuit,  is  placed  on  the  middle  of  the  core, 
and  the  other,  connected  in  the  line  circuit,  is  mounted  at 
the  ends  of  the  core, 


4167    BINES.    Induction  coils. 

The  induction  coil  is  formed  by  four  cores  having  unlike 
poles  at  the  abutting  points,  which  are  magnetically  insulated 
trom  each  other.    Each  of  the  cores  is  provided  with  the  two 
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coils  mentioned  in  Specification  4166,  1905,  the  primary 
windings  of  all  the  sections  being  capable  of  connection  in 
multiple,  and  the  secondary  windings  in  series  multiple. 
4167a    BINES.    Telephone  systems.    [Date  applied  for  under 

Patents  Rule  9,  February  28th,  1905.] 
4213    RITTER.    Planting  tool  or  dibble. 
4488    GRIFFITH.    Button-hole  flower  holders. 
4510    SHAW.    Compasses  and  like  instruments  for  school  and 
analogous  uses. 

4564  ABEL  (Act.-Ges.  fur  Anilin-Fabrikation).  Manu- 
facture of  dialkyl  derivatives  of  malonyl  para- 
phenetidide. 

4598  D.  F.  TAYLOR  &  CO.  LTD  ,  and  CARTER.  Ties  or 
connections  for  driving  belts,  bands,  and  ropes. 

4732    ROBERTSON.    Boot  trees  or  fillers. 

4772    NELSON.    Stretching  and   drying  frames. 

5176  WHITLEY.  Fastening  of  metal  handles  to  knife  blades 
and  the  like. 

5268    HAYNES.    Baking  tins  and  the  like. 

5278    ILLINGWORTH.    Means  for  disinfecting. 

5451  NOTLEY.  Construction  of  appliance  for  use  with  money 
boxes  for  preventing  extraction  of  the  contents. 

5572  ELLIS  (Chemische  Fabrik  vorm.  Sandoz).  Manu- 
facture of  yellow  sulphur  dyes. 

5611  SHAW.  Compasses  and  like  instruments  for  school  and 
analogous  uses. 

5800  HANDLEY  &  HANDLEY,  jun.  "Proving"  tables  used 
in  bakehouses. 

6299    LAKE  (United  States  Rapid  Fire  Gun  and  Power  Co.). 

Ramd-fire  ordnance. 
6589    GILLER.    Method  of  pack-walling. 

6646    LILLE  Y.   Spreading  devices  for  maintaining  neck  bands, 
dress  collars,  cuffs,  or  other  pieces  of  flexible  matorial 
in  an  extended  state. 
8987    BAYSSELLANCE.    Water-tube  boilers.    [Date  applied 
for  under  International  Convention,  April  30th,  1904.] 
The  water  tubes  are  arranged  in  >-shaped  banks,  the 
upper  and  lower  branches  of  each  tube  being  respectively 
connected  to  upper  and  lower  sections  of  a  rear  header. 
These  sections  are  separated  by  a  horizontal  zig-zag  partition. 


from  which  a  number  of  vertical  tubes  rise  upward  and 
extend  downward  so  that  any  steam  below  the  partition 
can  pass  upward,  and  water,  if  required,  may  pass  from  the 
upper  to  the  lower  section, 
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7109    DR1NG.    Filters  or  strainers  for  petrol  and  the  like  for 
motor  eyries,  automobiles,  and  similar  vehicles. 
The  petrol  or  like  filter  is  formed  by  a  tubular  body,  in 
which  are  located  two  or  more  removable  trays  or  gauze 
meshes,  lessening  in  mesh  towards  the  top.    The  liquid  is 
introduced  below  the  trays  and  exits  above  the  trays,  and 
a  drain  cock  is  situated  in  the  bottom  of  the  body. 
74-09    CROSS.       Formation  of  steam  or  water-tight  joints 
between  plates  of  iron,  steel,  or  the  like.  [Date  applied 
for  under  International  Convention,  September  6th, 
1904.] 

7G17    FRECHETTE.    Electric  cut-out  switches. 

8147    JACOB.    Form  of  suspended  cardboard  or  other  mount 

for  the  display  of  picture  cards  or  other  work. 
8255    PEPPLE.    Car  brakes. 

8435    THOMAS.    Portable  chemical  fire  extinguishers. 
8660    LAKE  (Lunde  &  Scholz).       Opening  devices  for  pre- 
serve tins,  or  boxes,  and  the  like. 
8811    KAMPFE.  Razors. 
10482    AKT.-GES.  BROWN,  BOYERI,  &  CIE.   Propulsion  of 
vessels.    [Date  applied  for  under  International  Con- 
vention, May  26th,  1904.] 
A  system  of  turbines  for  ships  is  described  in  which 
electric  motors  A  are  adapted  to  propel  the  ship  at  cruising 


speeds,  the   motors  being  supplied  with  current  from  a 
generator   B.    For  high   speeds  the   main    turbines  are 
utilised  with   or  without  the  electric  motors. 
10706    FICHET  &  HEURTEY.    Gas  producers. 

The  apparatus  comprises  two  gas  producers,  superposed 
with  separate  air  supplies,  and  a  common  gas  outlet.  The 
fuel  is  introduced  at  the  upper  part  of  tne  producer  and 


undergoes  partial  combustion,  the  hydrocarbons  being  dis- 
tilled off  and  then  oxidised,  and  finally  reduced  in  the  lower 
part  of  the  producer. 


9211    JAGER.    Stuffing  box  packings. 

'the  separate  packing  rings  of  the  packing  are  composed 
of  straw  twists  or  plaits,  which  are  tapered  and  firmly 
bound  at  the  ends,  and  saturated  with  a  greasy  mixture. 
9332    Al'PERL  X .    Fastening  devices  for  cuffs. 
9351    PATON.    Protecting  cap  for  fountain  pens  and  the  like. 
9635    DAY.    Method  of  securing  tube  plates  in  connech'os 
with  surface  condensers,  evaporators,  and  such  like. 
10088    AISBITT  &  SHOTTON.    Construction  of  ships. 
10218    SPYKER.    Attachment  of  the  radiator  to  the  frame, 
of  automobiles. 

10314    C.OSSA,  HEYBER,  &  GOSSA.  Distance-measuring 

instruments. 
10538    SEITZ.  Filters. 

10685    LAKE  ("Rapid"   Elektrogasfernzunder-Werke  G.  m. 

b.  H.).    Devices  for  kindling  gas  jets. 
10690    ROBINS  &  BALDWIN.    Trippers  for  conveyors. 
10693  'SCHMEDTJE.    Bottle  stoppers. 
10791    HERB.    Nursing  bottles. 

10803  BOULT  (Munch).  Photo-mechanical  colour  printing. 
10939    JUENGST.    Machines  for  wire-stitching  signatures  and 

sheets  in  book-binding. 
10993    TOWNS.    Purifiers  for  gases. 

11147    BARKER  (Georges  Ronnberg  &  Co.).    Process  for  the 
manufacture  of  a  product  which  enables  beer  to  be 
hopped  in  a  rational  and  economical  manner. 
11289    QUEIPO.    Marine  cylindrical  boilers. 

The  boiler  shell  is  made  with  a  jacket  made  up  of  double 
walls  separated  by  insulating  material  and  having  a 
partition*  leaving  a  flue  between  the  shell  and  the  inner 


wall.    A  connection  is  arranged  between  the  smoke  box  and 
flue,  whereby  the  waste  gases  are  caused  to  circulate  around 
the  boiler  shell  before  entering  the  funnel. 
11321    AKIMOFF.    Means  for  converting  reciprocating  motion 

into  rotary  motion  in  engines. 
11442    HARTMANN  &  BRAUN  AKT.-GES.    Manufacture  and 
production  of  bobbins  for  electrical  measuring  instru- 
ments.   [Date  applied  for  under  International  Con- 
vention,  June  16th,  1904.] 
11446    JOHN.    Locks  or  latches. 

11458  VEREINIGTE  SCHMIRGEL  UND  MASCHINEN 
FABRIKEN  A.G.,  formerly  S.  OPPENHEIM  & 
CO.  UND  SCHLESINGER  &  CO.  Sand  blast 
apparatus.  [Date  applied  for  under  International 
Convention,  June  1st,  1904.] 

11500  MILLEN.  Hold-back  attachments  for  vehicles.  [Date 
applied  for  under  International  Convention,  October 
6th,  1904.] 

11738    HOPKINSON.    Machines  for  stretching  woollen,  cotton. 

or  other  felts  or  jackets,  textile  or  other  belts  or 
webbing. 

11850  DANQUARD.  Tracker  for  mechanical  musical  instru- 
ments. [Date  applied  for  under  International  Con- 
vention.  October  8th,  1904.] 

11858    KLINGENBURG.    Friction  or  drying  towels  or  bands 

11904  SMITH.  Writing  desks  or  tables  for  the  blind  and 
persons  having  impaired  or  defective  vision. 

12026    WEBER.    Bakers'  ovens. 
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11519    LAKE  (Dukesmitli  Air  Brake  Co.).    Airbrake  systems. 
The  object  of  the  invention  is  to  provide  an  automatic  air 
brake  system,  in  which  the  engineer  may  control  the  loco- 
motive brakes  separately  from  the  train  brakes  or  in  unison 


therewith.  In  order  to  control  the  tender  and  driver  brakes 
independently  of  the  train  brakes  a  control  valve  mechanism 
A  is  provided  in  conjunction  with  the  ordinary  valve  B. 

11770    AGAGGIO.    Means  by  which  electrical  bells  may  be 
employed  on  high-tension  circuits. 
A  resistance  is  connected  in  series  into  the  circuit  of  the 
bell  and  another  resistance  in  parallel  to  it,  the  first  for 
reducing  the  current,  and  the  second  for  acting  as  a  kind 
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of  overflow.  The  push  employed  acts  as  a  quick  make  and 
break  owing  to  its  special  construction,  which  consists  of  an 
oscillating  hammer  A  making  contact  when  the  button  is 
pushed  down. 

12111    TTJLKA.    Detachable  handle  bar  for  bicycles  and  the 

like  vehicles. 
12897    WATSON.    Gas-heated  radiators. 

The  radiator  is  heated  by  vapour  generated  in  vacuo 
within  the  radiator  by  the  application  of  ignited  gas,  the 
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supply  of  gas  to  the  burners  being  automatically  governed 
by  a  thermostatic  valve  with  a  corrugated  disc  M,  capable 
of  outward  extension  by  the  action  of  heat  from  the  radiator. 


12173  RODGERS.    Harness  and  other  saddles. 

12523  ERKENS.    Paper-making  machines. 

12585  F'OXLEE.    Oil  lamps  for  lighting  and  heating  purposes. 

12588  PULLEIN.    Handles  for  trunks,  boxes,  bags,  portman- 
teaux, and  other  articles. 

12754  FRIC.    Sighting  telescope  for  guns  and  the  like. 

12783  LAINE.    Dials  for  watches  and  like  portable  timepieces. 

12858  HEUKAMP  nee  BRADWOF.    Apron  cover. 

12914  FIELD     Telegraphic  receiving  apparatus. 

The  coil  A,  when  energised  by  the  received  current,  moves 
the  very  light  spindle  B,  the  upper  part  of  which  is  of  iron 
and  surrounded  by  a  coil  energised  through  a  make-and- 
break  arrangement,  and  the  lower  part  of  which  carries  a 
lever  which  hovers  over  two  contact  levers  C.    Its  said 


spindle  lever  moves  in  one  direction  owing  to  the  received 
current;  the  corresponding  contact  lever  operates  the 
recording  instrument  through  a  relay,  causing  in  the  same 
time  the  coil  D,  as  well  as  the  table  E,  to  turn,  which 
has  the  effect  that  the  contact  levers  C  follow  the  spindle 
lever  and  tend  to  bring  the  latter  in  the  inoperative  position. 

13208    WALKER.    Card  indexing  device. 

13385    DUPONT  &  SCHOONBROODT.    Firing  mechanism  of 
firearms. 

13678    FESSENDEN.    Signalling  by  electro-magnetic  waves. 

The  invention  relates  tc  a  method  of  transmitting  speech 
by  means  of  electro-magnetic  waves.  The  electro-magnetic 
the  electro-magnetic  waves  corresponding  to  the  sound 
waves  are  continuously  radiated  and  the  sound  waves  produce 
a  variation  of  potential  of  the  oscillations,  which  vary 
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waves.  This  variation  of  potential  of  the  oscillations  is 
produced  either  by  a  telephonic  transmitter,  working  in  the 
field  of  a  high  frequency  generator,  or  by  varying  the  spark 
gap  by  means  of  a  vibrating  diaphragm. 
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13598  WINKLER.  Machines  for  the  manufacture  of  brushes, 
brooms,  and  the  like.  [Date  applied  for  under  Inter- 
national Convention,  July  2nd,  1904.] 

13668  JONES  (Bethlehem  Steel  Co.).  Operating  and  firing 
mechanism  of  breech-loading  ordnance. 

13682  SIEMENS  BROS.  &  CO.  LTD.  (Siemens  &  Halske  Act„- 
Ges.).  Method  and  apparatus  for  the  manufacture 
of  electrical  condensers. 

13814    EVANS  &  CALLAHAN.  Windows. 

13848    WALKER.  Bobbins. 

13890    BURBERRY.    Manufacture  of  cloth. 

14128  RUSTIGE.  Automatic  check  valves  for  gas  and  liquid 
conduits. 

14209  SIEMENS  BROS.  &  CO.  LTD.  (Siemens,  Schuckert- 
werke  G.  m.  b.  H.).  Apparatus  for  supplying  electrical 
energy  to  a  network  by  the  aid  of  an  auxiliary  cur- 
rent generator  and  an  auxiliary  line  wire. 

14292  JAMES  (Monarch  Typewriter  Co.).  Typewriting 
machines. 

14470    KERIGER.    Valves  for  furnaces. 

14528    FRIED  KRUPP  AKT.-GES.       Shield  attachments  for 
travelling  ordnance.    [Date  applied  for  under  Inter- 
national Convention,  October  13th,  1904.] 
14766    HARTMANN,  HARTMANN,  &  SCHMITZ.  Spring 

latch  locks. 
14918    BAINES.    Wheels  for  road  vehicles. 

The  invention  consists  in  fixing  and  adjusting  twin  or 
multiple  resilient  tyres  to  road  vehicle  wheels  by  a  rim 
with  dovetailed  edges,  segmental  double  wedges  within  the 
lim.  and  a  wedge  damping  and  expanding  device. 

15136    WTLLIS  (George).    Anti-friction  bearings. 
i5209    WOOD.    Side  bearings  for  locomotives  and  railway  cars. 
The  parallel  upwardly-projecting  bearing  blocks,  arranged 
on  the  ends  of  the  truck  bolster,  have  formed  in  their 


upper  ends  elongated  bearing  apertures  in  which  swinging 
bails  or  crank  shafts  are  slidably  journalled,  thus  giving 
ample  play  to  the  trucks  in  rounding  curves. 

15465  KNIGHT.  Portable  chemical  fire  extinguishers.  [Date 
applied  for  under  International  Convention,  November 
25th,  1904.] 

15576  LEIGH.  Rotary  distributor  or  sprimaer  for  spraying 
liquid  upon  bacteria  beds  and  a  method  of  operating 
same. 

15665  IDRIS,  GRIFFITH,  &  IDRIS  &  CO.  LTD.  Syphons. 
15776    RAPPEPORT.       Process  for  the  production  of  meal 

from  wheat  and  other  farinaceous  products  of  poor 

baking  quality. 

16001  HOLMES.  Hoes.  [Date  applied  for  under  Inter- 
national Convention,  September  15th,  1904.] 

16170  CHEESMAN.  Attachments  for  bottles,  decanters,  cans, 
and  like  containers  for  preventing  the  introduction  of 
liquid  by  unauthorised  persons. 

16231    MAERKER.    Tyres  for  wheels. 

16236    CHASE.    Wire  finish  nails. 

16305    JONES  &  WOOLHOTJSE.    Drain  stoppers. 

16353    TAYLOR.  Wardrobes. 

16520  LITCKEMANN  &  THIEME.  Drinking  vessels  for  pre- 
venting infection  by  disease. 

16551    NICHOLSON.    Temporary  book-binders. 

16650  CARSTENSEN,  LTJTJE,  &  SCHEFFMANN.  Safety 
and  brake  devices  for  tramway  vehicles. 

16894  SCHANZ.  Sights  for  guns.  [Date  applied  for  under 
International  Convention,  September  13th,  1904.] 

16923  CHIVERS.  Temporary  binders  for  magazines  and  the 
like. 


17000  ROBERTSON.  Construction  of  apparatus  for  support- 
ing bicycles. 

17145    LIDDLE  (Cratty  &  Mastin).    Safety  razors. 

I71D9    MALLINSON.       Machine  for  fixing  staples  and  for 

kindred  purposes. 
17436    BROOKS  &  HOLT.    Cycle  saddles. 
17833    BILLAU.    Belt  fastener. 

17946  CLAMOND.  Method  of  and  apparatus  for  separating 
mixed  gases.  [Date  applied  for  under  International 
Convention,  September  12th,  1904.] 

18316  GUARNIERI.  Apparatus  for  facilitating  the  putting  (Jn 
of  coats  and  such  like  outer  garments. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  *he  Patents  Act,  1901. 

1905. 

11036a    CONRAD     &    BRADSHAW.  Alternating-current 

measuring  instruments. 
11036b    CONRAD     &     BRADSHAW.  Alternating-current 

measuring  instruments. 
14978    HERZ.    Electric  switch. 

16221    SOC.  ANON.  DES  MANUFACTURES  DES  GLACES 
ET  PRODUITS  CHIMIQUES  DE  SAINT-GOBAIN, 
,    CHAUNY  ET  CIREY.    Mounting  of  electricity  con- 
ducting rails. 
18670    MANEBY.    Safey  valve. 

18845    TURNER.    Coal   or  grain  distributing  apparatus. 

18913    BREDENBERG.    Paper-cutting  machines. 

18925    FRIES.    Process  for  soldering  aluminium  and  alloys 

rich  in  aluminium. 
19196    HERISSON.    Operating  levers  for  change-speed  gears. 
19539    VAN  DER  HEYDEN.    Manufacture  of  briquettes  of 

coal  dust  or  powdered  peat. 
19736    WESTINGHOUSE.    Automatic  brakes  for  railway  and 

like  vehicles. 

19973    DAELE.    Means  for  preventing  accident  to  motor  cars. 
20003    RICHARD.    Air  carburetting  apparatus  for  internal- 
combustion  motors. 
20068    POULSEN.    Receiving  systems  for  wireless  transmission 

20100    "  P°OLYPHOS  "    ELEKTRICITATS-GES.    si.   b.  H. 

Rontgen-ray  tubes. 
20166    LUCAS.    Incandescence  gas  lamps. 
20253    DEFAYS.    Hopper  or  container  for  ore,  fuel,  or  other 

materials. 

20373    REICHARDT.    Catches  for  window  casements,  shutters, 
or  the  like. 

20461    BOELTER.    Means  for  fitting  ladies'  skirts. 
20162    RUFF  &  IRWIN.    Mechanism  for  raising  water. 
20197    ALLGEMEINE  ELECTRICITATS-GES.  Typewriting 

machines. 

20507  GLOBE-WERNICKE  CO.       Means  for  equalising  the 

movements  of  drawers,  slide  doors,  desk  slides,  and 
the  like. 

20508  GLOBE-WERNICKE  CO.       Means  for  equalising  the 

movements  of  drawers,  slide  doors,  desk  slides,  and 
the  like. 

20509  BAUMGARTNER-MICA.    Double-cone  friction  coup- 

lings. 


INSTITUTE    OF    MARINE  ENGINEERS. 


At  the  conclusion  of  the  meeting  held  on  the  6th  November, 
at  which  a  demonstration  in  photo  enlarging  was  given 
by  Mr.  Lask,  the  following  letter  addressed  to  the  institute, 
was  read  by  the  secretary,  Mr.  Jas.  Adamson  :  — 

American  Society  of  Civil  Engineers, 

220,  West  57th  Street,  New  York, 

October  17th,  1905. 

Dear  Sir.— It  is  the  hope  of  the  Board  of  Direction  of  the 
American  Society  of  Civil  Engineers  that  its  cordial  relations 
with  other  associations  of  engineers  be  maintained,  and,  it 
nossible,  strengthened. 

*  I  am  therefore  directed  to  say  that  the  society  will  always 
be  glad  to  receive  visits  from  your  members;  that  its  reading 
room  and  library  are  open  to  them;  and  that  their  presence  at 
any  of  its  professional  meetings  (which  are  held  at  8-30  p.m.  cm 
the  first  and  third  Wednesdays  of  each  mouth,  with  the 
exception  of  July  and  August)  will  be  most  heartily  welcome. 

I  trust  that  you  will  inform  the  membership  of  your  institution 
that  this  is  the  case,  and  that  we  shall  have  the  pleasure  ot 
receiving  such  of  them  as  may  find  it  convenient  when  m  JNew 
York. 
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COLONIAL  LOCOMOTIVES. 


Powerful  Six-wheeled  Coupled  Express  Locomotives  for 
the  Canadian  Pacific  Railway  Company. 

ts  the  accompanying  illustration  is  depicted  one  of  thirty- 
two  powerful  six-wheeled  coupled  express  locomotives  which 
have  been  working  for  some  months  on  the  Canadian 
Pacific  Railway,  and  the  contract  for  the  erection  of  which 
was  secured  in  face  of  severe  American  and  continental 
competition  by  the  North  British  Locomotive  Company 
M  Glasgow.  The  six -coupled  wheels  have  a  diameter  of 
5ft.  9  in.,  and  the  cylinders  are  20  in.  by  26  in.  The 
boiler,  which  is  of  large  dimensions,  is  of  the  extended 


turbine  engine,  supplies  current  for  an  installation  of 
incandescent  lamps,  placed  along  the  running  boards  over 
the  motion  and  in  the  cab,  in  addition  to  the  powerful 
headlight.  The  engines,  which  are  equipped  with  the 
Westinghouse  American  air  brake  and  a  complete  air  signal 
equipment,  have  been  erected  strictly  to  Canadian  speci- 
fications, and  from  the  designs  of  Mr.  A.  E.  Williams,  the 
locomotive  power  superintendent  of  the  Canadian  Pacific 
Railway,  their  weight  being  about  83  tons. 

The  "  Kitson-Meyer  "  Locomotive  of  the  Rhodesia 
Railways. 

The  next  view  shows  one  of  the  two  locomotives  of  the 
"  Kitson-Meyer ''  type,  which  have  recently  been  intro- 


SIX-WHEELED  COUPLED  EXPRESS  LOCOMOTIVE  ON  CANADIAN  PACIFIC  RAILROAD. 


wagon-top  type,  with  an  inside  diameter  of  5  ft.  5|  in., 
the  firebox  being  9  ft.  6  in.  long  and  3  ft.  6  in.  wide,  and 
fitted  with  a  sloping  grate  and  face  sheets,  whilst  the  cab 
is  constructed  throughout  of  steel.  There  are  328  tubes, 
these  having  a  diameter  of  2  in.,  and  giving  a  total  heating 
surface  of  2,421  square  feet.  The  motion  is  of  the  ordinary 
Stephenson  link,  working  in  conjunction  with  a  rocking 
shaft,  whilst  piston  valves,  12  in.  in  diameter,  are  used, 


duced  on  the  Rhodesia  Railways  for  the  working  of  heavy 
train  loads  over  the  exceptionally  severe  grades  and  sharp 
curves  which  have  to  be  encountered.  These  engines 
were  erected  by  Messrs.  Kitson  and  Company  Limited,  of 
the  Airedale  Foundry;  Leeds,  to  whom  trie  writer  is 
indebted  for  the  illustration,  and  are  of  somewhat  unique 
design.  They  are  of  the  double-bogie  type,  each  bogie 
having  six  wheels  coupled,  each  of  4  ft.  diameter,  and 
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"KITSON-MEYER"  LOCOMOTIVE  ON  THE  RHODESIA  RAILWAYS. 


tbese  being  placed  above  the  cylinders,  and  are  of  the  | 
inside  admission  type,  ensuring  a  comparatively  direct 
passage  for  initial  and  exhaust  steam.  The  tender  is  of 
the  "  turtle-back  "  type,  with  a  capacity  of  5,000  imperial 
gallons  of  water  and  10  tons  of  bituminous  coal.  A  sand 
box  of  somewhat  novel  pattern  is  fitted  immediately  below 
the  boiler  barrel,  with  filling  holes  on  either  side  above  the 
running  boards,  and  Leach's  air  device  is  applied  for  the 
distribution  of  sand  to  the  drivers.  An  electric-lighting 
dynamo,  placed  in  front  of  the  cab  and  driven  by  a  steam 


two  outside  cylinders  of  16  in.  diameter  by  24  in.  stroke. 
Other  dimensions  of  the  engine  are  :  Heating  surface,  tubes 
1,590  square  feet,  firebox  13G  square  feet — "total,  1,726 
square  feet ;  grate  area,  34  square  feet ;  internal  diameter 
of  boiler,  5  ft.  ;  length  of  boiler,  13  ft.  4  in.  ;  thickness  of 
boiler,  9/16ths  of  an  inch;  boiler  pressure,  180  Hi.  per 
square  inch;  length  of  firebox,  8ft.  3  in. ;  height  from  rail 
level  to  top  of  funnel,  12  ft.  10  in.  ;  height  from  rail  level 
to  centre  of  boiler,  7  ft.  2  in.  ;  rigid  wheel  base,  8  ft.  6  in.  : 
total  wheel  base,  3  I  ft.    The  engine  tank  has  a  fuel  capacity 
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of  three  tons  of  coal,  and  the  weight  of  the  engine,  fully 
loaded,  is  72  tons.  The  tender  lias  a  capacity  of  seven  tons 
of  coal  and  2,855  gallons  of  water,  and  when  fully  loaded 
weighs  42  tons.  The  engine  and  tender  in  running  order 
have  an  aggregate  weight  of  1 1 1  tons  4  cwt. 

The  superstructure  consists  of  boiler,  coal  bunker, 
water  tanks,  and  cab,  which  rest  on  two  long  girders  that 
are  themselves  carried  at  two  pivot  points  on  the  six-wheeled 
coupled  bogies.  By  this  means  the  whole  weight  of  the 
engine  is  upon  the  coupled  wheels,  and  is  on  that  account 
available  for  adhesion.  It  can  be  accurately  adjusted  by 
means  of  a  special  spring  connection  introduced  at  a 
selected  position  away  from  the  centre  of  the  bogie,  and, 
as  the  wheel  base  of  each  bogie  is  not  more  than  8  ft.  6  in., 
the  very  large  engine  here  illustrated,  which  weighs  as 
much  as  72  tons,  can  pass  round  curves  of  three  chains 
radius  without  any  injury  whatever  to  the  permanent  way. 
In  addition  to  the  advantage  of  traversing  these  severe 
curves,  the  line  of  pull  from  the  engine  itself  is  kept  in  a 
position  less  likely  to  cause  side  resistance  at  the  pulling 
end.  Each  bogie  is  in  itself  an  engine  with  a  pair  of 
cylinders,  valve  motion,  brake  gear,  sanding  gear  com- 
plete, and  bears  the  weight  of  half  of  the  superstructure 
on  a  recessed  steel  casting.  There  are  bolts  passing 
through  slot  holes  in  these  castings  which  form  a  connec- 
tion between  the  bogie  and  the  superstructure,  and  a 
further  security  against  an  excess  of  movement  is  provided 
by  the  addition  of  check  chains.  The  mechanical  details 
by  which  the  power  is  supplied  and  controlled  for  each 
bogie  have  been  very  carefully  designed.  The  steam  is 
carried  from  the  front  end  of  the  boiler  by  means  of  ball 
and  socket  joints  to  each  pair  of  cylinders.  The  exhaust 
of  the  front  bogie  is  carried  through  the  smokebox,  ancl 
is  sufficient  to  keep  up  a  draught  through  the  firebox,  and 
so  maintain  steam.  The  exhaust  steam  of  the  hind  bogie 
is  passed  into  the  atmosphere,  but  can  be  utilised  either 
for  the  purpose  of  increasing  the  draught  or  for  an  exhaust 
steam  injector  if  required.  The  driver  supplies  steam  to 
both  sets  of  cylinders  by  one  movement  of  the  regulator 
handle,  and  in  the  same  manner  he  is  enabled  to  reverse 
both  engines,  put  the  brake  on,  and  actuate  the  sanding 
gear  by  one  movement  of  each  of  the  handles  concerned. 
There  is  no  difference  in  the  method  of  lookout  or  of 
handling  the  engine  as  compared  with  the  practice  adopted 
on  ordinary  locomotives.  The  boiler  is  of  the  Belpaire 
pattern,  with  a  specially  large  steaming  capacity,  and  the 
usual  facilities  for  washing  out,  etc.  It  would  appear 
that  the  "  Kitson-Meyer "  type  of  locomotive,  which  is 
also  being  successfully  used  on  certain  of  the  railways  in 
Chili  and  Brazil,  is  eminently  suitable  for  the  hauling  of 
heavy  train  loads  over  sections  of  line  where  the  grades 
are  arduous  and  the  curves  severe,  as  it  may  be  instanced 
that  since  their  introduction  on  the  Rhodesia  railways  the 
two  "  Kitson-Meyer "  engines  have  each  been  taking 
exactly  twice  the  load  previously  handled  by  the  most 
powerful  type  of  ordinary  locomotive  of  the  Rhodesia 
railway  system. 

The  engines  were  erected  under  the  inspection  of  Sir 
Douglas  Fox  and  partners,  and  Sir  Charles  Metcalfe,  Barf., 
the  consulting  engineers -of  the  Rhodesia  Railways,  and 
before  l>eing  shipped  to  South  Africa  were  submitted  to 
the  most  exhaustive  trials  in  Messrs.  Kitson  and  Com- 
pany's works  at  Leeds. 


Motors  required  for  New  Zealand. — The  British  Empire 
Motor  Trades  Alliance  Limited  lias  received  an  inquiry  from 
New  Zealand  for  the  names  and  addresses  of  British  firms 
who  manufacture  motors  to  attach  to  a  trolley,  and  a  motor 
trolley  complete  to  work  on  railways  3  ft.  6  in.  gauge,  heaviest 
uphill  grade  1  in  40.  British  manufacturers  of  the  above  are 
requested  to  communicate  with  J.  B.  King,  secretary,  11,  Red 
Lion  Square,  London,  W.C. 


THE    DISTRIBUTION    OF   WEIGHT  IN 
LOCOMOTIVES. 

(Continued  from  page  64 J. ) 

Let  us  now  try  a  casa  in  which  the  centre  of  gravity  line 
falls  6  in.  behind  the  driving  axle.  In  this  case  we  shall 
again  place  17  tons  upon  the  driver,  using  the  same 
centres  and  the  same  total  weight  as  before ;  but,  accord- 
ing to  the  increasing  weight  at  the  back  end,  it  is 
evidently  necessary  to  place  a  four-wheel  bogie  behind 
the  driver;  so  we  will  do  this,  and  let  the  engine  "  wear" 
a  small  bearing  wheel  in  front,  fig.  14. 

The  centre  of  gravity  having  now  passed  over,  behind 
the  centre  line  of  the  driver,  it  is  more  convenient  to 
reverse  the  position  of  the  load  diagram,  and  place  the 


pole  0  on  the  left-hand  side  and  the  load  line  on  the 
right,  a«  in  figs.  14  and  15,  although,  of  course,  the 
construction  with  the  point  0  on  the  right-hand  side  would 
also  give  the  correct  results. 

Draw  the  load  line  AD,  fig.  15,  to  represent,  42  tons. 
Take  any  convenient  point  0  on  the  left-hand  side  of  A  D. 
and  join  OA  and  0  D.  At  the  bottom  end  of  DA  mark 
off  D  C,  or  17  tons,  the  weight  upon  the  driver.  Join  0  C. 
On  fig.  14,  from  any  convenient  point  upon  the  centre  line 
of  the  hind  bogie,  draw  A/0  parallel  with  OA  on  tig.  15, 
cutting  the  centre  of  gravity  line.  From  the  point  where 
it  cuts  the  centre  of  gravity  line  draw  a  short  liue.D/O 
parallel  with  DO  on  fig  15,  cutting  the  centre  line  of 
the  driver.  From  the  point  where  D/O  cuts  the  centre  hue 
of  the  driver  draw  C/0  parallel  with  C  O  on  fig.  15,  and 
cutting  the  centre  line  of  the  leading  axle.  Join  the  outer 
ends  of  these  three  lines  where  they  cut  the  leading  and 
trailing  centre  lines  by  drawing  the  closing  line  as  shown 
on  fig.  14.     On  fig.  15  draw  0  B  parallel  with  the  closing 
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line  ou  fig.  14.  The  distance  AB  scales  14  47  tons,  the 
load  upon  the  hind  bogie  centre,  and  the  distance  B  C 
scales  10'53  tons,  or  the  load  upon  the  leading  axle,  as 
before. 

We  have  found  the  distribution  with  the  centre  of 
gravity  a  short  distance  in  front  of  the  driving  axle,  and 
at  the  same  distance  behind  it  also  with  the  centre  of 
gravity  upon  the  driver.    This  is  something,  but  it  is  not 


—  c 

■42 


—  LEADING 


G.  

TONS 


—  DRIVING. 


 TR/UUNG. — 


She  whole  business  Taking  the  centre  of  gravity  in  hand,  as 
it  were,  we  shall  slide  it  backwards  and  forwards,  like  the 
cursor  upon  a  slide  i  ule,  and  traverse  the  whole  wheel 
base  from  end  to  end.  We  shall  note  the  results  obtained 
at  each  foot  of  movement  and  the  curious  changes  in 
the  distribution,  and  pause  to  consider  other  points  of 
special  interest.  To  rep-at  the  necessary  operations  here 
would  be  tiresome  for  the  reader,  but  we  shall  record  them 
in  a  table  and  upon  the  drawings.  The  student  who  has 
the  patience  to  undertake  this  work  on  his  own  account 
will  find  many  interesting  point*  worthy  of  notice. 

We  could  suppose  the  centre  of  gravity  to  be  directly 
over  the  leader,  when,  of  course,  all  the  weight  would 
rest  upon  that  axle.  Wo  could  also  imagine  the  same 
thing  with  regard  to  the  driving  and  trailing  axles.  As 
the  centre  of  gravity  moves  forward  from  the  driver 
towards  the  leading  axle,  it  arrives  at  a  certain  point — 
r>'.").">7  ft.  in  front  of  the  driver — when  every  atom  of  weight 
is  removed  from  the  trailer,  and  the  whole  42  tons  are 
concentrated  upon  the  front  and  driving  axles,  17  tons 
resting  upon  the  latter,  and  25  tons  upon  the  former. 
The  engine  has  now  become  practically  a  four-wheeler  (see 
fig.  16).  Up  to  this  point  the  trailing  weight  has  steadily 
diminished;  the  leading  weight  has  just  as  steadily 
increased,  while  that  upon  the  driving  axle  has  remained 


the  same.  After  the  5 '357  point  has  been  reached,  we 
lose  the  power  to  make  any  assumption  regarding  the 
load  upon  an  axle,  and  that  upon  the  driver  is  now  bound 
to  diminish.  As  the  cei  tre  of  gravity  moves  forward,  the 
Line  D/O  upon  the  diagram,  fig.  16,  gradually  lengthens  ;  the 
line  C/O  and  the  closing  line  gradually  approach  each  other 
until  the  5'357  point  is  reached.  The  instant  this  happens 
the  line  C/O  coincides  with  the  closing  line;  C/O  is 
cancelled,  and  the  diagram  becomes  one  that  is  suitable 
only  for  a  four-wheel  engine  (see  fig.  16). 

A  similar  thing  occurs  as  the  centre  of  gravity  moves 
backwards  from  the  driver  and  approaches  the  trailing 
axle.  The  critical  point  in  this  case  is  4'762  ft.  behind 
the  driver,  where  all  the  load  disappears  from  the  leading 
axle,  and  the  diagram  becomes  once  more  that  for  a  four- 
wheel  engine  (see  fig.  18).  Here  we  have  our  allowance' 
of  17  tons  upon  the  driver  and  25  tons  upon  the  trailer, 


driving 


FADING 


thus  leaving  nothing  whatever  for  the  leader.  After  this 
critical  point  is  passed  by  the  centre  of  gravity  in  its 
backward  path,  the  load  upon  the  driver  must  decrease 
as  that  ui)on  the  trailer  increases.  We  are  now  compelled 
to  accept  such  loads  upon  the  axles  as  are  due  to  the 
position  of  the  centre  of  gravity.  The  varying  weights 
upon  each  axle  are  shown  on  figs.  20,  21,  and  22. 

Draw  the  load  line  A  U,  fig.  17,  as  usual,  to  represent 
-12  tons.  Take  any  convenient  point  0,  and  join  0  A  and 
0  D.  Mark  off  D  C,  or  17  tons,  at  the  bottom  end  of 
A  D,  to  represent  the  driving  load.  Join  C  0.  On  fig.  16, 
from  any  convenient  point  on  the  centre  line  of  the  leading 
axle,  draw  A/0  parallel  with  AO  on  fig.  17,  and  cutting 
the  centre  of  gravity  line.  From  the  point  where  it  cuts 
the  centre  of  gravity  line  draw  D/O  parallel  with  DO, 
and  cutting  the  centre  line  of  the  driver.  From  the  point 
where  D/O  cuts  the  centre  line  of  the  driver  draw  C/O 
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parallel  with  CO,  fig.  17,  and  cutting  the  centre  line  of 
the  trailing  wheel.  Join  the  outer  ends  of  these  three 
lines  where  they  cut  the  leading  and  trailing  centre  lines 
by  drawing  the  closing  line  shown  on  fig.  16.  It  will  then 
he  seen  that'  C/O  and  the  closing  line  lie  in  one  and  the 
same  straight  line,  and  it  will  also  he  noticed  that  the 


TR/VLFR. — 


closing  line  is  parallel  with  OC  on  fig.  17.  The  point 
B,  the  line  B  0,  and  the  load  on  the  trailing  axle  have 
all  alike  disappeared  from  our  diagram. 

Very  nearly  the  same  description  will  suffice;  for  the 
drawing  figs.  18  and  19  as  we  have  just  given  for  figs.  16 
and  17,  because  one  drawing  is  almost  the  exact  imprint 
of  the  other;  they  are  right  and  left  handed.  The  only 
difference  is  that  in  the  former  case  we  have  to  deal  with 
the  trailing  end  and  its  slightly  shorter  wheel  base,  and 
to  take  the  load  off  the  leading  axle. 

(To  be  continued,.) 


Linotype  Improvements. — A  neat  arrangement  for  dupli- 
cating1 lines  on  the  linotype  machine  is  in  operation  at  the 
offices  of  the  Manchester  Evening  Chronicle.  The  device, 
invented  by  the  chief  printer  and  iinotype  engineer  of  Messrs. 
Hulton  and  Company,  comprises  an  indicator  and  special 
levers  whereby  any  given  number  of  repeat  slugs — such  as 
rules,  dashes,  borders,  and  so  on — can  be  cast  without  the 
attention  of  an  operator. 


POWER   ABSORPTION  DYNAMOMETER. 


A  simple  form  of  power  dynamometer  is  that  invented 
by  Mr.  W.  G.  Walker.  A  plan  and  elevation  of  the  instru- 
ment is  given  in  illustrations  herewith,  the  general 
dimensions  being  1ft.  9  in.  over  the  arms,  with  three 
sizes  of  vanes.  The  dynamometer  is  suitable  for  powers 
ranging  from  £  horse  power  to  26  horse  power,  and  for 
speeds  from  250  to  2,000  revolutions  per  minute. 

The  energy  is  expended  in  revolving  the  vanes,  and  it 
will  be  noted  that  they  are  adjustable  to  suit  varying 
powers. 

The  essential  feature  of  the  dynamometer  is  the 
simplicity  and  quickness  by  which  the  brake  horse  power 
can  be  obtained.  It  is  calibrated  for  speeds  up  to  2,000 
per  minute.       For  example,   suppose  the  brake  horse 


a  o 
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Walker's  Patent  Dynamometer. 

power  of  an  electric  or  petroleum  motor  is  required,  the 
dynamometer  is  clamped  on  to  the  shaft  and  the  vanes 
adjusted  to  such  a  radial  position  that  the  motor  runs 
at  the  required  speed  when  under  load.  Knowing  the 
speed,  the  position,  and  the  size  of  the  vanes,  the  horse 
power  can  be  immediately  obtained  from  the  calibrated 
results  which  are  given  with  the  dynamometer. 

Amongst  users  who  have  testified  as  to  its  accuracy  may 
be  mentioned  Prof.  Dalby,  Messrs.  Armstrong,  Whitworth, 
and  Company,  the  Brymbo  Steel  Company,  Prof.  Low, 
and  Messrs.  John  Kirkaldy  Limited. 

The  makers  are  Messrs.  W.  (t  Walker  and  Company, 
Emery  Hill  Street,  Westminster,  S.W. 

TRADE  NOTES. 

The  Stirling1  Boiler  Company  Limited. — This 
firm  have  been  awarded  a  diploma  and  gold  medal  for  their 
exhibit  at  the  Naval  Exhibition,  Earl's  Court.  The  exhibit 
consisted  of  one  of  their  marine  boilers  of  280  horse  power.  A 
special  feature  was  that  it  was  lined  with  diatomite  brick,  whicli 
is  a  more  efficient  non-conductor,  besides  being  one-seventh 
the  weight  of  ordinary  firebricks.  The  firm  also  included 
various  forms  of  tube  cleaners. 

We  have  received   from  The   London  Hydraulic 

Power  Company,  Bridge  Street,  Westminster,  a  pamphlet, 
entitled  "  Lifts :  Hydraulic  Power  v.  Electric  Power."  This 
should  be  read  by  intending  users  of  lifts. 

New    Representative.  —  Messrs.    Escher,  Wyss, 

and  Company,  Zurich,  Switzerland,  inform  us  that  they 
have  appointed  Mr.  Jens  Orten-Boving,  72,  Victoria  Street, 
Westminster,  S.W.,  to  represent  them,  in  succession  to  Mr. 
A.  Steiger.  It  is  the  intention  of  the  firm  to  have  some  of 
their  specialties  manufactured  in  England. 

Messrs.    Reavell   and    Company  Limited, 

Ipswich. — This  firm  has  been  awarded  the  gold  medal  for  their 
patent  quadruplex  direct-coupled  electrically-driven  air  com- 
pressors at  the  Liege  Exhibition.  We  understand  that  they  have 
have  contracts  for  about  24  compressors  on  hand  for  the  Japanese 
Government,  Messrs.  Eastwood,  Swingler,  and  Company, 
Derby;  Messrs.  Scott  and  Middleton,  for  the  London  Tube 
Railway  contracts;  East  Raud  Proprietary  Mines;  Messrs. 
Barber,  Walker,  and  Company,  for  Bentley  Colliery;  Messrs. 
Holmes  and  Company,  for  Bibiani  Mines,  West  Africa;  British 
Admiralty;  Northern  Lighthouse  Board,  for  Sumburgh  Head 
Lighthouse;  Manilla  Railway;  Fife  Coal  Company;  Messrs. 
Piatt  Bros.,  of  Oldham;  Mountsorrel  Granite  Company;  and 
one  for  Swaziland  Corporation. 
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METALLIC  PRESERVATION  AND  ORNAMEN- 
TATION OF  IRON  AND  STEEL  SURFACES. 

By  Sherabd  Cowper-Coles. 

We  give  below  an  abstract  of  a  valuable  paper  read  before 
the  Society  of  Engineers,  on  November  6th,  by  Mr.  Sherard 
Cowper-Coles.  It  is  now  some  considerable  time  since  the 
Sherardising  process  was  dealt  with  by  us,  and  several 
new  features  and  applications  of  its  use  have  been 
developed.  As  an  introduction  to  the  paper,  we  would 
recommend  our  readers  to  refer  to  the  articles  on  '  A  New 
Process  for  the  Protection  of  Iron  and  Steel  from  Cor- 
rosion," which  appeared  in  The  Practical  Engineer  of  the 
1st  and  8th  July,  1904. 

Mr.  Cowper-Coles  is,  if  anything,  practical,  and  his 
tables  of  costs  given  should  be  of  considerable  value. 

The  author  first  described  the  processes  generally 
adopted,  and  concluded  with  a  description  of  the  new 
process  of  galvanising. 

The  protection  of  iron  and  steel  from  corrosion  is  a  difficulty 
all  engineers  have  to  couteud  with.  The  subject  is  an 
important  one,  and  has  not  received  the  attention  it  deserves. 
At  the  present  time  there  are  three  methods  in  vogue  foi 
applying  zinc  to  iron  and  steel  surfaces:  (a)  hot  or  molten 
galvanising;  (6)  electric  or  cold  galvanising;  (c)  dry 
galvanising,  or  "  Sherardising."  The  galvanising  of  iron  is 
so  important  a  process  that  one-half  of  the  total  zinc  production 
of  the  United  States  is  used  for  the  purpose.  Zinc  is  electro- 
positive to  iron,  and  in  the  presence  of  moisture  forms  a 
galvanic  couple,  the  zinc  dissolving  and  the  iron  remaining 
intact. 

Zincing  Processes. 
The  process  first  employed  for  coating  iron  with  zinc  con- 
sisted of  electro-depositing  zinc  from  aqueous  solutions,  but 
that  process  was  soon  abandoned,  as  it  was  found  unreliable 
and  too  costly.  Messrs.  Morewood  and  Rogers  appear  to  have 
been  the  first  to  produce  commercially  galvanised  sheets  by 
dipping  in  molten  zinc.  In  December,  1846,  they  took  out  a 
patent  for  immersing  articles  in  a  bath  of  molten  zinc  or  an 
alloy  of  lead,  zinc,  and  tin,  or  zinc-iron  alloy,  the  surface  of 
the  molten  metal  being  covered  with  sal-ammoniac  or  chloride 
of  manganese.  To  equalise  the  coating  they  employed  rollers, 
revolving  in  a  flux,  kept  at  a  lower  temperature  than  the 
melting-point  of  the  coating  metal. 

Zinc  as  a  Protective  Coating. 
Zinc  is  much  affected  by  all  acids,  organic  and  inorganic, 
hence  it  does  not  afford  much  protection  to  iron  when  in 
contact  with  oak.  Soot,  or  carbon,  forms  a  galvanic  couple 
with  zinc  in  the  presence  of  acid  or  water.  When  thin  iron 
plates  are  galvanised  at  a  high  temperature  and  passed 
between  rollers  to  reduce  the  amount  of  zinc,  the  adhesion 
between  the  zinc  and  iron  is  greatly  increased,  so  that  a 
galvanised  plate  can  be  folded  without  the  metals  parting 
company.  Zinc  forms  the  most  effective  coating  for  iron  in 
practical  use,  when  everything  is  taken  into  consideration, 
including  cost. 

Iron  coated  with  zinc,  after  a  short  exposure,  b?eomes  coated 
with  a  thin  film  of  oxide,  which  gradually  passes  into  a  basic 
carbonate  and  adheres  tenaciously,  forming  a  protective  cover- 
ing to  the  zinc.  So  long,  therefore,  as  the  zinc  surface  remains 
intact,  the  underlying  iron  is  effectively  protected  from  cor- 
rosive action.  Galvanised  sheets,  made  of  steel  with  the  oxide 
(formed  in  rolling)  removed  and  then  coated  with  spelter, 
would  no  doubt  be  more  generally  used  in  boiler  or  tank  works 
if  the  advantages  were  -better  understood,  A  coating  of  spelter 
on  steel  sheets  is.  impervious  to  moisture,  and  therefore  the 
life  of  the  metal  is  preserved  indefinitely,  especially  when  the 
galvanised  surface  is  painted. 

Hot  Galvanising  Process. 
The  process  of  hot  galvanising  consists  of  dipping  the  article 
to  be  galvanised  in  molten  zinc  at  a  temperature  of  800  deg. 
Fah.  to  1,000 deg.  Fall.,  dependent  on  the  class  of  work  to  be 
galvanised,  after  the  scale  and  oxide  have  been  removed.  In 
some  cases  the  iron  is  annealed  before  pickling.  The  chief 
improvements  in  the  manufacture,  from  an  economical  point 
of  view,  which  have  been  effected  in  hot  galvanising  since  its 
introduction,  have  been  in  the  construction  and  arrangement 
of  the  baths,  and  mechanical  appliances  for  reducing  the 
weight  of  spelter  to  the  superficial  foot.  Iron  galvanised  by 
the  hot  or  molten  process  is  usually  spangled,  due  to  the 
crystallisation  of  the  metal  which  takes  place  almost  imme- 
diately the  iron  leaves  the  molten  zinc;  small  quantities  of 
tin  are  sometimes  added  to  increa.se  the  size  and  lustre  of  the 
spangles. 


The  first  step  of  the  process  is  the  operation  of  pickling, 
which  process  is  common  to  hot,  cold,  and  dry  galvanising. 
Sand  blasting  is  sometimes  substituted  for  pickling,  clean 
sharp  sand  and  iron  shot  being  projected  on  to  the  surface 
at  a  pressure  of  5  lb.  to  10  1b.  to  remove  the  mill  scale.  When 
using  quartz  sand  of  the  best  quality,  the  loss  is  about  10 
per  cent  each  time  it  is  used.  The  cost  of  sand  blasting  under 
the  most  favourable  conditions,  including  the  cost  of  labour, 
sand,  and  power,  is  one-tenth  of  a  penny  per  square  foot,  but 
it  varies  considerably  with  the  nature  of  the  work.  The  pro- 
cess is  too  costly  for  sheets,  the  surface  of  which  is  very  large 
compared  to  the  weight,  but  it  is  found  advantageous  for 
castings.  Small  castings  and  such  like  articles  are  placed  in 
rumbling  barrels  with  sand  to  remove  the  scale.  The  opera- 
tion of  pickling  is  usually  carried  out  in  a  rectangular  tank, 
the  size  and  shape  depending  on  the  class  of  work.  The 
pickling  liquid  consists  of  common  commercial  sulphuric  acid, 
diluted  with  from  ten  to  twelve  parts  of  water,  or  hydrochloric 
acid  or  a  mixture  of  both,  which  io  heated  by  steam.  If  iion 
sheets  are  to  l>e  galvanised,  as  many  sheets  are  immersed  on 
edge  as  the  tank  will  accommodate.  In  from  one  to  two  hours 
the  removal  of  the  oxide  is  effected,  the  individual  sheets  are 
wedged  apart  to  ensure  the  penetration  of  the  pickle.  This 
done,  the  sheets  are  withdrawn  from  the  pickle  tank  and  trans- 
ferred to  large  wooden  washing  vats,  in  which  they  are  washed 
in  a  stream  of  fresh  water. 

They  are  next  subjected  to  inspection,  in  order  that  any 
obstinately-adhering  particles  of  scale  or  cinder  that  the  acid 
may  have  failed  to  take  off  may  be  removed.  For  this 
purpose  they  are  passed  one  by  one  to  a  bench  or  table,  where 
a  workman  armed  with  a  stiff  brush  and  a  triangular-shaped 
steel  scraper,  or  a  small  sand  blast  jet,  carefully  examines 
each  sheet  and  removes  such  patches  of  scale  as  may  still  adhere. 
From  his  hands  they  pass  into  a  second  vat  filled  with  clean 
water,  in  which  they  are  allowed  to  remain  for  twelve  or 
twenty-tour  hours.  The  purpose  of  this  washing  is  to  remove 
all  traces  of  sulphuric  acid  and  basic  sulphate  of  iron  from  the 
pickled  sheets,  the  retention  of  which  acts  injuriously  upon 
the  character  and  durability  of  the  zinc  coating.  This  opera- 
tion of  washing  is  now  seldom  comjilied  with,  and  is  one  of  the 
reasons  why  galvanised  sheets  and  wire  now  put  on  the  market 
are  not  so  durable  as  the  galvanised  iron  produced,  say, 
twenty-five  years  ago.  Another  reason  is  that  too  much  zinc 
is  squeezed  or  wiped  off. 

The  washed  iron  sheets  are  then  cleared — -that  is,  immersed 
fcr  a  few  minutes  in  commercial  muriatic  acid  in  a  wooden 
or  stone  tank.  This  treatment  removes  every  trace  of  oxide 
fiom  the.  sensitive  iron  skin,  forms  a  thin  layer  of  iron  chloride 
upon  it,  and  lenders  the  iron  insensible  to  oxidising  influences 
during  its  subsequent  manipulations.  From  the.  clearing  tank 
the  slieets  are  taken  to  a  rack  and  arranged  on  edge,  to  keep 
them  from  touching  each  other.  The  rack  is  mounted  on  a 
truck  and  a  number  of  them  are  wheeled  into  a  drying 
chamber,  and  in  about  half  an  hour  they  are  ready  for  dipping 
in  the  molten  zinc.  This  process  of  drying  is  now  seldom 
employed,  the  sheets  being  passed  direct  into  the  galvanising 
bath.  Iron  sheets  after  they  leave  the  rolling  mill  require 
annealing,  otherwise  they  are  too  hard.  The  plates  are  placed 
in  wrought  or  cast  iron  boxes,  the  joint  between  the  covers 
and  bottom  is  made  tight  with  sand.  The  boxes  are  often 
made  to  hold  as  much  as  15  tons.  The  boxes  are  moved  into 
the  heating  furnaces  on  iron  rollers,  or  on  balls  which  roll  in 
V-shaped  grooves.  The  best  construction  of  furnace  is  with 
a  back  and  front  door,  so  that  a  new  charge  can  be  moved  in 
simultaneously  with  removing  the  plates  that  have  been 
annealed.  The  furnace  is  fired  by  small  coal  or  by  producer 
gas. 

The  galvanising  pots  are  made  of  wrought  iron  or  steel  with 
riveted  or  welded  joints,  and  usually  contain  about  25  tons  of 
molten  zinc  for  sheet  galvanising,  although  they  are  often  made 
large  enough  to  contain  200  tons  or  more  of  metal  when  a 
large  variety  of  work  has  to  be  dealt  with.  The  bottom  of  the 
galvanising  pot  is  generally  arranged  to  rest  on  solid  masonry, 
the  brickwork  being  built  up  around  the  pot  so  as  to  provide 
a  fire  space  between  the  brickwork  and  the  iron  pot.  A  number 
of  draught  holes  are  left  in  the  brickwork  which  are  used  for 
regulating  the  draught  by  removing  or  replacing  the  bricks. 
Sheets  are  galvanised  by  passing  them  through  rolls  revolving 
in  the  molten  zinc  at  the  rate  of  about  1  ft.  per  minute. 

Messrs.  Davies  and  Sons,  of  Wolverhampton,  introduced  a 
system  of  wet  rolling  the  plates  after  annealing  and  pickling. 
The  advantages  claimed  are  a  more  uniform  coating  of  zinc  with 
a  smaller  consumption  of  spelter.  One  of  the  chief  advantages 
of  hot  galvanising,  as  compared  with  other  processes,  is  the 
rapidity  with  which  the  work  can  be  done,  but  the  process  is 
more  costly  than  electro  or  dry  galvanising. 

Electro  or  Cold  Galvanising. 
This  system  has  made  steady  progress  during  the  last  ten 
years,  since  it  was  introduced  by  the  author.    The  first  plant 
installed  was  at  the  shipbuilding  yard  of  Messrs.  Laird  Brothers, 
I    the  tank  being  large  enough  to  take  plates  18  ft.  by  4  ft.  The 
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plant  has  since  been  doubled  incapacity,  and  a  special  apparatus 
erected  for  zincing  boiler  tubes.  Recent  improvements  consist 
in  additions  to  the  electrolyte  so  as  to  produce  brighter  deposits 
of  zinc.  The  process  of  electro  galvanising  has  been  very 
extensively  used  by  the  Admiralty,  as  a  means  of  detecting  flaws 
in  boilers  and  condenser  tubes  before  they  are  assembled  in 
the  boiler.  The  tubes  are  pickled  in  acid  and  then  scoured 
and  flashed  with  a  whit©  coat  of  zinc;  the  slightest  flaw  or 
defect  can  then  be  readily  detected. 

The  author  has  tried  a  number  of  experiments  depositing  zinc 
in  vacuum,  and  has  found  that  when  two  deposition  cells  were 
worked  in  series  at  a  known  current  density,  smooth  bright 
deposits  were  readily  obtained.  In  the  cell  worked  in  vacuum, 
the  gas  produced  during  the  process  of  electrolysis  being 
released  from  the  cathode — which,  no  doubt,  accounted  for  the 
improved  appearance  of  the  deposit — the  zinc  deposited  in  the 
cell  in  which  there  was  no  vacuum,  was  in  a  loose  spongy  con- 
dition. The  jn'ocess  has  not  come  into  use,  as  it  is  difficult  to 
apply  under  practical  working  conditions. 

The  following  is  an  estimate  of  cost  for  zincing  15  tons  of 
small  articles  per  week  of  seventy-five  hours  with  1£  oz.  of  zinc 
per  superficial  foot.  Large  articles,  such  as  plates,  can  be 
electro  zinced  at  about  30s.  per  ton. 


Labour,  piecework,  at  Is.  per  cwt   15    0  0 

Incidental  expenses,  15  per  cent  on  labour   2    5  0 

Yard  labour,  10  per  cent  on  labour    1  10  0 

Zinc,  448  lb.  at  £17  per  ton    3    8  0 

Electrical  energy,  at  Id.  per  B.T.U   5    0  0 

Pickling,  at  5s.  per  ton    3  15  0 

Rent  of  building,  at  10s.  per  week    0  10  0 

Interest  on  capital,  10  per  cent  per  annum   1    8  2 

Depreciation  on  plant,  15  per  cent    2    2  3 


',£34  18  5 
Cost  per  ton  £2  6s.  7d. 

Dry  Galvanising. 

The  new  process,  called  dry  galvanising  or  "  Sherardising," 
is  distinctive  from  hot  and  electro  galvanising.  The  process  was 
discovered  by  the  author  when  making  some  experiments  on  the 
annealing  of  cast  iron.    A  point  of  particular  interest  about  the 
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new  process  is  that  iron  and  steel  can  be  coated  with  an  even 
deposit  of  zinc  at  a  temperature  several  hundred  degrees  below 
the  melting  point  of  that  metal.  Whether  the  action  is  due 
to  cataphoresis  or  not,  the  author  does  not  propose  to  discuss 
in  this  paper,  although  it  may  be  here  stated  that  from  careful 
experiments  it  has  been  ascertained  that  when  a  piece  of  iron  or 
copper  is  coated  with  zinc  by  heating  it  in  zinc  dust,  none  of 
the  iron  or  copper  is  lost  by  passing  into  the  surrounding  zinc 
dust. 

The  first  step  in  the  dry  process  is  to  free  the  iron  from  scale 
and  oxide  by  any  of  the  well-known  methods,  such  as  have 
already  been  described.  The  articles  to  be  rendered  rustless  are 
then  placed  in  a  closed  iron  receptacle,  or  drum,  charged  with 
zinc  dust,  and  heated  to  a  temperature  of  from  500  deg.  to 
600  deg.  Fall,  for  a  few  hours,  and  allowed  to  cool.  The  drum 
is  then  opened  and  the  iron  articles  removed,  when  they  are 
found  to  be  coated  with  a  fine  homogeneous  covering  of  zinc, 
the  thickness  depending  on  time  and  temperature.  It  will  be 
observed  that  the  temperature  employed  to  bring  about  this 


result  is  about  200  deg.  Fall,  below  the  melting  point  of  zinc. 
The  low  temperature  required  and  the  economy  effected  in  the 
amount  of  zinc  consumed  makes  the  process  cheap  as  compared 
to  the  process  of  dipping  in  molten  zinc.  The  whole  of  the  zinc 
is  utilised;  there  is  no  waste  as  in  the  hot  galvanising  process. 
This  new  process  of  dry  galvanising  is  not  limited  to  the  coating 
of  iron  with  zinc;  it  has  been  successfully  applied  to  coating 
iron  with  aluminium,  copper,  and  antimony.  It  has  also  been 
applied  to  coating  various  other  metals,  for  instance,  coating 
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aluminium  and  copper  with  zinc.  Copper  and  its  alloys,  sub- 
jected to  this  process,  are  case  hardened  on  the  surface,  and 
the  latter  can  be  rendered  so  hard  that  it  is  scratched  with 
difficulty. 

The  zinc  powder  used  in  the  process  is  the  zinc  dust  of  com- 
merce, and  must  not  be  confused  with  zinc  oxide.  It  is 
obtained  during  the  process  of  distilling  zinc  from  its  ores. 
Zinc  dust  at  the  present  time  is  employed  for  a  variety  of 
purposes,  and  can  be  obtained  in  any  desired  quantity.  The 
average  price  of  zin:  dust  for  the  year  1904  was  .£20  12s.  per 
ton,  which  is  about  5  per  cent  below  the  average  price  of  virgin 
spelter.  The  5pecific  gravity  of  zinc  dust  is  6'896;  when  tightly 
packed  a  cubic  foot  weighs  200  lb.,  and  a  ton  of  zinc  dust  occu- 
pies a  space  of  1T2  cubic  feet.  It  is  found  in  practice  that  the 
zinc  dust  combines  with  more  oxygen,  one  cubic  foot,  when  tightly 
packed,  only  weighing  193  75  lb.  The  analysis  of  three  samples 
of  zinc  dust,  such  as  are  employed  for  dry  galvanising,  gave 
respectively  85  per  cent,  95  06  per  cent,  and  81'26  per  cent 
metallic  zinc.  The  samples,  when  examined  under  the  micro- 
scope, were  seen  to  contain  small  bright  metallic  beads  dis- 
tributed through  the  dust,  and  it  is  probable  that  this  may 
account  for  the  different  percentages  given  by  analysis.  One  of 
the  peculiar  properties  of  zinc  dust  is  that  it  cannot  be  melted 
or  reduced  to  the  metallic  form  under  ordinary  conditions,  even 
when  heated  to  a  very  high  temperature  under  considerable 
pressure.  This  property  is  very  advantageous  for  the  new 
process  of  dry  galvanising,  as  it  does  away  with  the  risk  there 
might  otherwise  be  of  melting  the  finely-divided  zinc  by  over- 
heating the  furnace. 

The  receptacle  in  which  the  zinc  dust  is  placed  and  heated 
is  preferably  air  tight,  and  the  air  is  exhausted  so  as  to  prevent 
the  formation  of  too  much  oxide.  If  this  is  not  feasible,  it  is 
found  advisable  to  add  about  3  per  cent  of  carbon  in  a  very  fine 
state  of  division.  If  the  percentage  of  oxide  is  allowed  to  increase 
beyond  certain  limits,  it  is  found  that  the  deposits  become  dull 
in  appearance,  instead  of  having  a  bright  metallic  lustre, 
although  good  deposits  of  zinc  can  be  obtained  from  zinc  dust 
containing  only  35  per  cent  of  metallic  zinc.  Articles  coated 
with  grease  receive  as  good,  if  not  a  better,  coating  of  zinc  than 
those  which  are  free  from  grease.  This  fact  is  of  considerable 
importance,  as  it  enables  machined  work,  such  as  bolts,  nuts, 
screws,  etc.,  to  be  thrown  direct,  after  machining,  into  the 
dry  galvanising  drum  without  any  preparation  or  cleaning.  The 
articles,  when  they  have  been  heated  in  the  zinc  dust  for  the 
period  necessary  to  obtain  the  thickness  of  zinc  required,  can  be 
removed  whilst  the  zinc  dust  is  still  hot,  although  the  better 
practice  is  to  allow  the  zinc  dust  to  cool  to  a  temperature  at 
which  the  articles  can  be  readily  handled,  as  the  deposit  of 
zinc  is  whiter,  and  less  oxide  of  zinc  is  formed.  This  new  pro- 
cess of  dry  galvanising  offers  many  facilities  and  great  economy 
to  manufacturers  who  have  not  sufficient  work  to  keep  a  large 
bath  of  molten  zinc  continuously  employed.  Articles  can  be 
dry  galvanised  at  a  few  hours'  notice,  starting  all  cold,  as  the 
drums  can  readily  be  heated  by  gas  or  coke  furnaces,  the  wfiole 
operation  occupying  only  a  few  hours. 

A  useful  type  of  furnace  for  small  work  consists  of  a  closed 
iron  chamber  in  the  form  of  a  cylinder  or  polygon,  and  arranged 
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to  be  rotated  or  oscillated  about  an  axis.  The  chamber  is  pro- 
vided with  an  iron  door  either  at  one  end  or  at  the  side,  depend- 
ing upon  the  class  of  article  to  be  treated.  A  side  door  is  found 
to  be  the  most  suitable  for  small  articles,  such  as  bolts,  nuts, 
screws,  small  castings,  etc.,  and  an  end  door  for  tubes,  oblong 
or  cylindrical  articles. 

Iu  the  latter  case,  the  cylinder  is  oscillated  on  its  axis,  in  the 
former  case  it  is  rotated  and  provided  with  bafHe  plates,  to 
ensure  the  articles  under  treatment  being  turned  over  and  thus 
becoming  uniformly  coated  by  bringing  all  parts  into  intimate 
contact  with  the  zinc  dust.  Fig.  1  shows  such  a  furnace  suitable 
for  dry  galvanising  ]  or  2  cwt.  of  small  articles  at  a  time;  one 
of  the  trunnions  is  made  hollow  so  that  a  pyrometer  can  be 
inserted.  Below  the  furnace  is  arranged  a  number  of  Bunsen 
gas  burners  for  heading  the  drum,  and  the  whole  is  enclosed  in 
a  cast-iron  shell  lined  with  firebrick.  The  drum  can  be  rotated 
either  by  hand  intermittently  or  continuously  by  means  of  suit- 
able gearing.  The  plant  required  for  dry  galvanising  a  general 
class  of  articles  must  of  necessity  be  modified  to  suit  the  different 
classes  of  work.  For  instance,  if  it  is  required  to  dry  galvanise 
an  expanding  gate  or  girder,  an  iron  box  would  be  used  which 
would  be  kept  stationary  during  the  process  of  dry  galvanising, 
the  gate  being  opened  to  its  full  extent  during  the  operation. 


should  be  increased  from  50  per  cent  to  75  per  cent,  depending 
entirely  on  the  fuel  under  treatment. 

A  great  deal  might  be  said  on  the  question  of  combustion, 
but,  as  there  are  text  books  dealing  with  the  subject  in  detail, 
it  is  only  necessary  to  state  that  combustion  in  our  boiler 
furnaces  is  always  proportionate  within  certain  limits  to  the 
volume  of  air  supplied  to  the  fuel  in  a  given  time;  and  as 
some  coals  burn  more  slowly  than  others,  although  their 
calorific  value  may  be  the  same,  the  swift-burning  coal  is  the 
one  to  bo  preferred  for  raising  steam  economically,  the  value 
of  the  one  of  slower  combustion  being  reduced  by  the  time 
allowed  through  radiation  and  conduction. 

Good  illustrations  of  the  varying  phases  of  combustion  may 
be  seen  in  our  own  city  with  the  ordinary  flat-flame  burner,  the 
incandescent,  and  the  high-pressure  systems  of  gas  lighting. 

With  the  first-mentioned  only  3  candle  power  per  cubic  foot 
of  gas  is  secured ;  in  the  second  "  a  modification  of  the  bunsen 
burner  is  used,"  so  that  a  more  perfect  mixture  is  produced, 
and  the  results  give  15  candle  power  per  foot  of  gas.  With 
the  high-pressure  system  the  burner  can  be  regulated  to  suit 
varying  qualities  of  gas,  so  that  perfect  combustion  is  main- 
tained and  over  30  candle  power  per  cubic  foot  of  gas 
'irodu  ced. 
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Fig.  3. 


Tubes  require  a  different  construction  of  drum  to  that  required 
for  bolts  and  nuts;  wire  and  sheets  also  require  modified 
arrangements  to  enable  the  work  to  be  handled  expeditiously. 
Fig.  2  shows  the  general  arrangement  of  a  dry  galvanising 
plant,  and  figs.  3  and  4  show,  in  longitudinal  and  transverse 
section,  one  drum  of  the  plant.  A  plant  has  been  erected 
near  London,  comprising  four  furnaces,  capable  of  taking  drums 
of  8  ft.  by  2  ft.,  with  a  cubic  capacity  of  two  tons  of  material 
at  a  charge,  the  weight  of  iron  capable  of  being  dry  galvanised 
per  charge  depending  on  how  close  the  articles  pack.  The 
furnaces  are  heated  by  Dowson  gas,  which  is  led  by  iron  pipes 
to  the  back  of  the  furnace,  and  is  then  conducted  in  brick 
channels,  into  which  air  is  drawn,  the  gas  being  burnt  after 
passing  through  cast-iron  burners. 

{To  be  continued.) 


INDUCED  DRAUGHT.* 


Pure  air  required  for  the  combustion  of  coal  is  composed  of 
79  per  cent  nitrogen  and  21  per  cent  oxygen,  and  it  is  the 
chemical  union  of  this  gas  with  hydrogen  and  the  carbon 
of  the  fuel  which  evolves  heat  and  finally  produces  combustion. 

Combustion  is  a  chemical  process  which  changes  the  solid  into 
a  gaseous  state  and  creates  heat  in  doing  so,  and  as  all 
substances  combine  in  certain  proportions  only,  both  by  weight 
and  volume,  what  has  to  be  considered  when  dealing  with 
fuel  consumption  is  to  find  the  weight  of  air  necessary  for  its 
complete  combustion;  in  other  words,  to  turn  the  21  per  cent 
of  oxygen  in  the  air  to  as  near  as  possible  the  same  percentage 
of  carbonic  acid  (C02)  in  the  gases  entering  the  chimney. 

The  theoretical  amount  of  air  required  for  burning  1  lb.  of 
carbon  is  156  cubic  feet,  or,  say,  12  lb. ;  but  in  practice  this 

'Abstract  of  paper  read  before  the  Le^ds  Uir  verity  Engine*] Ids  Society, 
October  16th,  1905,  by  Mr.  W.  H.  Cismey. 


During  the  last  few  years  I  have  examined  a  large  number 
of  boiler  plants,  and  that  experience  bears  out  the  well-known 
expression  of  Mr.  Michael  Reynolds,  "  To  economise  fuel  have 
a  thinking  head  between  the  coals  and  the  furnace  door." 
The  average  stoker's  idea  of  steam  raising  is  to  throw  15  to 
20  shovelfuls  of  coal  on  each  fire,  and  then  sit  down  for  10 
or  15  minutes. 

To  improve  the  draught,  boilers  are  often  fitted  up  with 
powerful  steam  jets  under  the  bars,  the  latter  of  which  in 
some  cases  have  not  more  than  '/ig  in.  air  space,  thus  only 
leaving  a  clear  air  space  per  furnace  of  about  3  square  feet, 
or  one-seventh  of  the  grate  area,  and  to  burn  301b.  of  coal 
per  square  foot  of  grate;  under  such  conditions  the  air  must 
pass  between  the  bars  at  a  speed  of  over  3,000  ft.  per  minute. 
With  this  high  velocity  the  thin  currents  of  air  carry  tiny 
particles  of  fuel  above  the  fire,  and  these,  caught  by  the 
gases  moving  over  the  furnace,  are  carried  away  unburnt 
into  the  flue,  a  large  proportion  even  being  discharged  from 
the  chimney  top. 

The  objections  of  this,  "  a  very  common  "  method  of  forced 
draught,  are,  briefly:  Excessive  noise  in  the  boiler  house;  the 
large  amount  of  steam  used  by  the  jets ;  I  have  seen  cases 
where  this  works  out  at  over  6  per  cent  of  the  total  steam 
raised.  Danger  to  the  stokers  through  back  draught  should 
they  open  the  furnace  doors  without  first  shutting  off  the 
steam  from  the  jets;  and  danger  to  the  economiser  through 
some  of  the  steam  condensing  on  the  pipes  and  setting  up 
corrosion;  and  especially  is  this  the  case  where  the  coal  used 
contained  a  small  percentage  of  sulphur,  as  then,  besides  the 
ordinary  corrosion,  there  is  the  action  of  the  sulphuric  acid 
to  take  into  account. 

A  chimney  of  a  given  height  is  necessary  to  enable  us  to 
burn  a  given  weight  of  fuel,  and  for  each  pound  of  which 
201b.  of  air  is  necessary  to  ensure  the  best  results  being 
secured;  but,  owing  to  atmospheric  fluctuations,  the  same 
results  cannot  be  secured  two  days   in  succession.  Induced 
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draught  changes  the  conditions  immediately,  and,  as  it  is  a 
subject  to  which  we  have  paid  considerable  attention,  we  are 
able  to  speak  of  its  many  advantages  from  actual  experience. 
Broadly,  the  principle  of  the  "  Cyclone  system  of  induced 
draught "  is  to  place  at  some  point  between  the  economiser 
and  the  chimney  an  exhauster  the  suction  side  of  which  is 
connected  to  the  flue  and  the  discharge  directly  to  the  chimney. 
It  is  therefore  apparent  that  as  the  fan  is  supplied  with  air 
through  the  furnaces  the  rate  of  combustion  wi,U  be  in  direct 
proportion  to  the  speed  at  which  the  fan  revolves.  Induced 
draught  in  the  hands  of  a  skilful  engineer  is  a  most  valuable 
acquisition,  as  it  enables  him  to  burn  with  the  same  ease  all 
qualities  of  coal,  and  that  without  dust  or  smoke  leaving  the 
chimney,  for  the  simple  reason  that  he  regulates  his  air 
supply,  by  which  means  a  near  approach  to  perfect  combustion 
is  secured,  and,  as  previously  mentioned,  the  formation  of 
smoke  made  impossible.  There  is  no  such  thing  as  burning 
smoke  when  once  formed.  It  enables  him  to  secure  as  good 
results,  "  even  better,''  from  a  fuel  at  5s.  per  ton  than  one  at 
7s.  6d.  per  ton  with  natural  draught.  It  enables  him  at  the 
shortest  notice  to  increase  the  evaporation  of  his  boilers  by 
fully  25  per  cent  over  natural  draught,  and  is  therefore  suit- 


Summary  ok  Results. 


May  3rd. 
Induced  draught. 

May  4th. 
Steam  jets. 

Height  of  chimneyj  85  ft.  6in. 

above  firing  floor  ;  area  base 

7  ft   Wo  7  ft- 

8  hours. 

8  ljours. 

30  ft.  by  S  ft.  Lauca 

shire,  140  lb.  W.l\ 

4 

4 

144  sq.  ft. 

144  sq.  ft. 

l'llel  (Eocke  illlfl  0".)  

St.  John's  Fea  Nuts. 

St.  John's  Pea  Nuts. 

7?.  lOd.  per  ton  delivered 

7s.  LOd.  per  ton  delivered 

Fuel,  Calorific  value   

13,315 

13,315 

Fuel,  Total  weight  used,  lbs.  .. 

29,344 

31,472 

r  nel  used  per  square  foot  grate 

•25-47  lb. 

27-32  lb. 

Total  weight  of  ash  and  clinker 

2, 90S  lb. 

3.S21  lb. 

Percentage  of  ash  and  clinker.. 

9-91  per  cent. 

12-14  per  cent. 

Average  temperature  of  feed 

water  entering  economiser  . . 

48  deg.  Fah. 

48  deg.  Fah. 

Average  temperature  leaving 

econoiniser  

259  dug.  Fah. 

166-8  deg.  Fab. 

Total  amount  of  feed  water  

247,000  lb. 

256,200  lb. 

Average  evaporation  per  hour. . 

30,875  lb. 

32,925  lb. 

Amount  of  water  evaporated 

8-417 

8-140 

Equivalent    evaporation  from 

10,235 

9,898 

Total  units  generated  

8,960 

S.480 

Current  consumption, fan  motor 

26  units  per  hour. 

26  units  per  hour. 

Effective  units  of  current  gen- 

8,753 

8,480 

Founds  of  coal   per  effective 

3-352 

3-711 

Average   draught   tail   end  of 

■9  in. 

•25  in. 

Average  draught  fan  suction  . . 

1-55 

Water  evaporated  per  unit  of 

2S-2ilb. 

30-21  lb. 

Weather  

Fine. 

Fine. 

able  to  all  places  where  sudden  demands  for  steam  are  often 
made,  as  in  dye  houses,  bleach  works,  etc.,  and  especially  at 
our  electric  lighting  and  electric  tram  stations.  It  enables 
him  to  bum  30  lb.  to  50  lb.  of  coal  per  square  foot  of  grate 
per  hour,  thus  making  two  boilers  do  the  work  of  three  with 
natural  draught.  It  makes  him  independent  of  the  directions 
of  the  wind  and  other  atmospheric  variations,  and  enables  him 
to  abstract  heat  from  the  flue  gases  (even  after  passing 
through  the  economiser)  to  warm  the  works,  or,  as  is  more 
generally  the  case,  for  drying  purposes,  as  by  using  the 
induced  draught  the  chimney  only  acts  as  the  outlet  from  the 
fan;  therefore  the  lower  the  temperature  of  the  air  passing 
through  the  fan  the  better  the  combustion  in  the  furnaces. 


As  an  illustration  of  this,  assume  the  fan  in  question  is 
handling  10,000  cubic  feet  of  air  per  minute  at  550  deg.  and 
the  velocity  of  the  air  through  tiie  furnaces  is  1,000  ft.  per 
minute,  by  allowing  the  products  of  combustion  to  pass  over 
a  "Greens  air  economiser"  before  reaching  the  fan  the 
temperature  is  reduced  from  550  deg.  to,  say,  300  deg.,  the 
velocity  of  air  through  the  furnaces  increasing  from  1,000  ft. 
to  1,500  ft.  per  minute,  or  sufficient  if  necessary  to  double  the 
duty  of  the  furnaces.  There  are  cases  where  the  gases  enter- 
ing the  chimney  are  reduced  below  200  deg.  As  with  induced 
draught  the  chimney  is  only  needed  as  a  means  of  outlet  from 
the  fan,  therefore,  if  considered  at  the  time  of  laying  down  a 
steam  plant,  the  cost  may  be  greatly  reduced,  as  a  lightly-built 
brick  or  steel  shaft  of  suitable  area  of  about  30  ft.  high  is  all 
that  is  needed. 

The  temperature  of  the  furnaces  with  a  good  natural  draught 
will  be  a  little  over  2,000  deg.,  and  the  temperature  of  the 
air  entering  the  chimney  will  probably  be  about  560  deg.  The 
cost,  then,  of  natural  draugiit  is  one-fourth  the  total  fuel 
burned;  or,  in  other  words,  where  the  weight  of  coal  consumed 
is  100  tons  per  week,  25  tons  must  be  deducted  for  creating 
the  draugh  t,  and  this  at  6s.  per  ton  gives  £7  10s.  as  cost  of 
natural  draught  per  week.  With  induced  draught  the  results 
of  various  tests  give  the  power  for  driving  the  fan  at  little 
more  than  1  per  cent  of  the  total  steam  generated.  Assuming, 
then,  we  are  discharging  the  gases  from  the  fan  into  the 
chimney  at  250  deg.,  the  economy  in  favour  of  the  fan  is 
250  deg.,  or  rather  its  equivalent,  12  tons  10  cwt.  of  coal,  the 
value  of  which  is  £'&  15s.,  but  from  which  we  must  deduct  the 
cost  of  driving  the  fan,  6s. ;  thus  leaving  a  net  saving  in 
favour  of  the  fan  of  £'i  9s.  per  week,  or  practically  £180  per 
year.  When  a  lower  grade  of  coal  is  used  the  saving  is,  of 
course,  jn'oportionately  greater. 

Generally  the  minimum  increased  steaming  duty  of  a  boiler 
with  induced  draught  is  25  per  cent  greater  than  with  natural 
draught,  and  this  fact  has  been  taken  advantage  of  by  some 
whose  boilers  were  somewhat  handicapped  owing  toi  having 
added  one  or  more  beyond  what  the  chimney  was  designed  for. 

The  secret  of  raising  steam  economically  is  a  very  simple 
one — merely  that  of  supplying  the  right  amount  of  air  at  the 
right  place  and  the  right  time  for  combining  with  the  fuel  so 
as  to  create  the  maximum  temperature.  It  is  imperative,  if 
the  best  results  are  desired  with  induced  draught,  that  the 
whole  brickwork  from  the  furnace  to  the  chimney  shall  be  in 
good  condition,  otherwise  the  fan  will  draw  air  from  the  boiler 
front,  damper  slides,  sides  of  boiler,  and  ^through  the  chain 
holes  in  the  economiser;  this  latter  difficulty  has,  however, 
now  been  overcome  by  using  rods  instead  of  chains  and  having 
a  stuffing  box  for  them  to  work  in,  thereby  cooling  the  gases 
and  preventing  the  duty  of  the  fan  from  being  concentrated 
on  the  furnaces.  I  have  known  cases  where,  owing  to  careless 
stoking,  the  back  part  of  the  bars  has  become  bare,  thus 
allowing  air  to  leak  in  to  such  an  extent  that  the  carbonic 
acid  was  found  to  be  only  6  per  cent,  whereas  on  the  next 
boiler  the  percentage  was  15  per  cent,  the  duty  of  the  last- 
named  boiler  being  fully  20  per  cent  greater  than  the  first  one. 

I  have  mentioned  elsewhere  that  air  should  be  admitted 
not  only  through  the  bars,  but  at  the  furnace  front  and  at 
the  bridge.  Proportionately  the  sup])lies  should  be  as  follow : 
Furnace  front,  6  per  cent;  air  space,  between  bars  90  pea-  cent, 
and  4  per  cent  at  the  bridge.  It  is  necessary  the  front  and 
back  should  be  fitted  with  means  for  regulating  the  supply 
according  to  circumstances. 

Ae  a  smaller  amount  of  air  is  required  to  burn  a  pound  of 
coal  in  a  white-hot  or  incandescent  fire  than  at  any  other  time, 
the  right  time  to  stoke  is  when  the  fire  is  at  its  best,  which 
means  always  keep  it  at  its  best,  and  this  can  be  done  by 
stoking  alternately  and  keeping  the  fires  about  9  in.  to  10  in. 
thick. 

As  with  induced  draught  we  often  secure  a  furnace  tempera- 
ture 500  deg.  higher  than  with  natural  draught,  evaporating 
as  much  water  per  foot  of  heating  surface  over  the  fires  as  5  ft. 
in  some  other  parts  of  the  boiler,  it  is  most  imperative  that  the 
plates  are  kept  quite  clean.  No  harm  is  done  to>  a  steam 
boiler  by  the  most  intense  heat,  as  the  plates  take  more  nearly 
the  temperature  of  the  water  than  that  of  the  furnace:  with 
steam  at  1201b.  pressure  the  water  would  be  340  deg.,  but 
the  temperature  of  the  furnace  wTould  probably  be  2,000  deg. 
or  more  above  that. 

If,  however,  by  any  means  grease  should  get  on  the  water 
side  of  the  plates,  such  portions  would,  "  according  to  the  late 
Bryan  Donkin's  tests,''  take  up  a  much  higher  temperature, 
as  the  grease  would  not  allow  the  heat  to  pass  through  to 
the  water.  The  increase  in  temperature  has  been  found  in 
cases  as  high  a°  400 deg.  above  that  of  the  water.  Here,  then, 
is  the  reason  why  many  boilers  leak.  The  grease  is  the  cause 
of  unequal  heating;  this  sets  up  unequal  expansion,  and 
straining  of  the  joints  is  followed  by  leakages,  and  often  the 
boiler  makers  are  blamed  for  the  results  which  have  followed 
from  the  lamp  which  was  knocked  over  when  last  the  boiler 
was  cleaned. 
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The  figures,  page  798,  give  details  of  some  comparative  tests 
carried  out  at  Leeds  by  the  corporation  officials  on  an  induced- 
draught  plant  installed  by  Messrs.  Matthew  and  Yates 
Limited. 

Financial  Gain  by  Fan. 
On  the  fan  test  8,960  units  were  generated,  at  a  cost  of 
3,275  1b.  coal  per  unit.  If  the  jets  had  been  used  the  amount 
of  coal  per  unit  would  have  been  3,711  lb. ;  therefore  value  of 
coal  saved  by  fan  after  allowing  10  per  cent  for  depreciation 
and  3£  per  cent  interest  (13s.  8d.),  or  a  net  saving  of  £70 
per  annum. 

-  Evaporation  pee  Ton  of  Coal. 
The  figures  here  given  are  the  average  of  a  number  of  tests 
made  during  the  last  twelve  months,  and  may  be  fairly  stated 
as  representative  of  conditions  met  with  in  daily  practice. 
The  evaporation  secured  by  natural  draught  and  without 
economisers  by  burning  1  ton  of  fuel  (calorific  value),  say 
13,000  units,  is  15,2321b.  of  water.  With  a  Green's  economiser 
and  natural  draught  the  evaporation  increases  to  19,0101b. 
With  some  of  the  best  steam  jet  blowers  a  little  over  20,000  lb. 
can  be  evaporated,  and  when  the  latter  arrangement  is  super- 
seded by  a  good  induced  draught  the  evaporation  is  22,400  1b., 
or  50  per  cent  greater  than  with  natural  draught. 

Value  Received  for  Expenditure  in  Fuel. 
This,  the  last  of  our  illustrations,  brings  us  to  the  £  s.  d.  of 
the  system  advocated,  as,  unless  induced  draught  paid  good 
interest  for  money  invested,  the  hygienic  value  to  the  com- 
mercial mind  would  not  be  worth  considering.  Assume  20s. 
invested  in  coal  for  steam-raising  purposes  to  each  of  the 
arrangements  given  below.  To  a  set  of  boilers  worked  by 
natural  draught,  and  no  economisers,  the  approximate  value 
received  would  be  10s.  3d.  The  same  boilers,  but  with  a 
Green's  economiser  of  area  equal  to  the  heating  surface  of 
boilers  added— value  received,  13s.  6d.  If  steam  jets  are 
used  to  force  the  fire  the  duty  will  be  increased,  and  14s.  3d 
will  be  the  value  of  the  duty.  If  we  substitute  the  induced 
draught  in  place  of  the  steam  jets,  we  receive  17s.  value.  The 
balance  of  3s.  is  the  approximate  los,  from  conduction,  radia- 
tion, ashes,  and  other  unavoidable  waste.  It  is  possible  to 
still  further  reduce  this  loss  by  means  of  the  air  economiser 
previously  referred  to.  From  what  has  been  stated,  we  find 
there  is  a  saving  of  not  less  than  20  per  cent  in  favour  of 
induced  draught;  and  if  we  take  120,000,000  tons  as  the  weight 
of  steam  coal  burned  last  year  and  subtract  20  per  cent  from 
it,  the  remainder.  96,000,000  tons,  would,  with  induced 
draught,  have  produced  as  much  steam  as  the  larger  amount 
by  natural  draught,  thus  effecting  a  saving  of  24,000.000  tons 
the  value  of  which  would  be  over  £8,000.000. 


NOTICES    OF    MEETINGS,  Ac. 

November  17th.— The  Institution  ok  Electrical  Engineers  — 
Manchester  section  :  The  Chairman  (Mr.  S.  L.  Pearce,  M.I.E.E.) 
will  deliver  his  address  in  the  Dining  Hall,  Grand  Hotel 
Manchester,  at  7-30  p.m. 

Institution  of  Mechanical  Engineers,  Storey's  Gate,' St.  James' 
Park,  S.W.— Seventh  report  to  the  Alloys  Research  Committee, 
On  the  Properties  of  a  Series  of  Iron-nickel-manganese  Carbon 
Alloys,"  by  Dr.  H.  C.  H.  Carpenter.  R.  A.  Hadfield,  and  Percy 
Longmuir. 

November  18th.— Junior  Institution  op  Engineebs.— Visit  to 
Messrs.  Barclay,  Perkins,  and  Company'*  Anchor  Brewerv 
Southwark,  at  2-30  p.rm 

The  Glasgow    Technical  College    Scientific   Society  the 
Glasgow  and  West  of  Scotland  Technical  College.— Paper  on 
The  Commercial  Efficiency  of   Prime   Movers "  by  Mr  A 
Marshall  Downie,  B.Sc,  A.M.I.C.E. 

November  20th.  —  Institute  of  Marine  Engineers.  —  Fuel 
Testing,  etc. 

November  23rd.— Tramways  and  Light  Railwais  Association, 
at  the  Society  of  Arts.— Paper  "On  Paving  of  Roadways"  bv 
Mr.  W.  G.  Green.  - 

November  24th.— Institution  of  Electrical  Engineers.— 
Manchester  Students'  section  :  Municipal  School  of  Technology, 
Sackville  Street,  at  7-30  p  m.  Address  by  Mr.  James  Swin- 
burne, M.I.M.E. 

November  25th. —Manchester  Association  of  Engineers 
Grand  Hotel,  at  7-30  p.m.— Paper  on  "The  Results  of  Technical 
E  lueation  in  Engineering." 
North  of  England  Institute  of  Mining  and  Mechanical 
Engineers,  Neville  Hall,  Newcastle-. ,n-Tvne.—  Council  meeting 
at  1-30  p.m. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  9th  November 

Liverpool.— First  class ;  J.  R.  Griffiths,  \V.  Lamb  T.  Roy  A  E 
Blevin.  Second  class:  W.  B.  L.  Carbines,  T.  M.  Collie,  N.  S  Couch' 
L.  J.  Crocker,  F.  Hughes,  J.  Williams. 

London.—  First  class:  A.  Hattersley. 

North  Shields.— Second  class:  A.  Atkinson,  W.  A.  Atkinson  F 
Brown,  L.  Chappellow,  R.  He.lley,  A.  Murray,  J.  G.  Pilmour,  H  L. 
1  hompson. 


LAUNCHES  AND  TRIAL  TRIPS. 


Gracefield.— There  was  launched  on  October  28th  from  the 
Wallsend  yard  of  Swan,  Hunter,  and  Wigham  Richardson 
Limited  a  steel  screw  steamer,  which  has  been  built  to  the 
order  of  E.  J.  Sutton  and  Company,  of  Neweastle-on-Tyne 
She  is  of  the  following  dimensions:  Length  over  all  324  ft  6-in  ■ 
beam  extreme,  46  ft.  6  in.;  depth  moulded,  23  ft.  lin.-  dead 
weight  about  4,600  tons  on  a  moderate  draught  of  water'.  She 
is  being  built  to  Lloyd's  highest  class,  single  deck  rule,  having 
poop,  bridge,  and  forecastle.  Accommodation  for  captain  and 
officers  under  poop,  and  for  engineers  in  sidehouses  at  aft  end 
oi  bridge.  Crew  in  forecastle.  The  machinery  has  also  been 
constructed  by  Swan,  Hunter,  and  Wigham  Richardson  Limited 
and  consists  of  a  set  of  triple-expansion  engines  having 
cylinders  22,  37,  and  62  in.  diameter,  with  a  stroke  of  42  in. 
S(t6a?1  iif  suPPhed  hJ  two  large  single-ended  boilers,  working 
at  1801b.  pressure.  On  leaving  the  ways  she  was  named  the 
Gracefield.  During  construction  she  has  been  supervised  by 
Messrs.  Havelock  and  Chaston,  of  Newcastle. 

Siegmund-— On  October  28th  Messrs.  Irvine's  Shipbuilding 
and  Dry  Docks  Company  Limited,  West  Hartlepool,  launched 
the  handsome  steel  screw  passenger  and  cargo  steamer  Siegmund 
for  the  Dampfaschiffe  Rhederei  "  Union  "  Aktiengesellschaft. 
Hamburg.  The  Siegmund  is  a  beautifully-modelled  vessel,  and 
is  the  first  of  four  which  Messrs.  Irvine's  Shipbuilding  Company 
have  in  hand  for  the  above  owners.  The  vessel  is  intended  for 
the  North  and  South  American  trade,  and  is  of  the  following 
dimensions:  Length,  332ft.;  breadth,  45ft.;  and  depth 
24  ft.  9  in.  moulded,  classed  100  A  to  Germanischer  Lloyd's 
highest  class,  having  cellular  double  bottom  all  fore  and  aft, 
with  fore  and  after  peak  tanks.  The  double  bottom  is  divided 
into  nine  separate  compartments;  the  portion  under  engines 
is  intended  for  fresh  water,  and  also  for  feeding  main  boilers. 
The  vessel  is  divided  by  eight  transverse  bulkheads  into  nine 
compartments,  and  with  'tween  decks  all  fore  and  aft.  The 
decks  are  of  steel,  and  in  addition  sheathed  over  with  wood  on 
the  upper  poop,  bridge,  forecastle,  and  boats'  decks— the  floors 
in  way  of  first-class  state  rooms,  saloon  and  smoking  room, 
baths,  and  w.c.'s,  etc.,  being  covered  with  litosilo.  Every 
attention  has  been  paid  to  appliances  for  rapid  loading  and  dis- 
charging of  cargo,  having  nine  steam  winches  and  sixteen 
derricks;  each  derrick  is  fitted  with  purchase  gear,  two  being 
capable  of  lifting  15  tons,  and  the  remainder  7  tons  each.  The 
first-class  accommodation  is  placed  under  the  bridge  deck 
amidships  for  about  40  passengers,  each  state  room  being  large 
and  airy,  and  is  fitted  with  "  Hoskins  "  patent  fold-up  Silvox 
rail  beds,  tip-up  lavatories,  etc.,  also  "Stones"  latest  pedestal 
closets,  baths,  etc.,  etc.  The  dining  saloon  and  smoking  rooms 
are  placed  on  the  bridge  deck  above  state  rooms,  having  stair- 
case leading  to  same,  and  are  framed  in  polished  hardwood. 
Accommodation  is  also  provided  for  about  60  third-class 
passengers  under  the  poop  in  2,  4,  6,  and  8  berth  cabins,  the 
latter  being  suitable  for  families,  the  central  portion  of  poop 
space  forming  a  dining  saloon,  having  tables,  settees  with  folding- 
backs,  etc.  The  third  class  is  further  provided  with  spacious 
lavatories,  with  shower  overhead,  and  is,  as  well  as  other  living 
places,  well  ventilated  and  lighted  by  electricity  and  heated 
by  steam.  The  captain's,  officers',  and  doctor's  rooms  are  placed 
on  the  upper  bridge  over  dining  saloon,  and  are  replete  with 
writing  desks,  beds  with  spring  mattresses,  etc.  Engineers' 
cabins  of  similar  fittings  are  abreast  of  the  engine  casing  on 
bridge  deck,  with  large  separate  mess  room,  etc.  Petty  officers, 
crew,  and  firemen  are  placed  under  top-gallant  forecastle,  having 
iron  beds,  baths,  and  w.c.'s  with  shower  for  the  firemen,  and  are 
also-  lighted  with  electric  light.  The  vessel  is  fitted  up  with 
six  boats  on  davits,  as  well  as  other  life-saving  appliances;  steam 
jets  are  led  into  each  hold  for  fire-extinguisliing  purposes,  as 
well  as  a  "Downton"  pump  at  each  end  of  bridge  on  upper 
deck.  A  large  ice  house  is  fitted  up  aft,  and  the  mail  room, 
hospitals  for  male  and  female  passengers,  and  stewards'  accom- 
modation are  under  bridge  at  the  after  end.  A  complete  instal- 
lation of  electric  light  is  fitted  throughout  the  vessel,  including 
signal  lamps,  binnacles,  and  cargo  clusters  for  each  hatch,  also 
electric  bells  for  first-class  passengers,  as  well  as  a  complete  set 
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of  oil  lamps  in  case  of  emergency.  Steam  steering  gear  is  placed 
amidships,  screw  gear  aft,  quick-warping  windlass  forward,  and 
pole  masts  of  steel  from  heel  to  pole.  Engines  of  the  triple- 
expansion  type  are  being  supplied  and  fitted  by  Richardson, 
Westgarth,  and  Company  Limited,  Hartlepool,  having  cylinders 
23|  in.,  38  in.,  and  64  in.  diameter,  by  42  in.  stroke,  steam  being 
supplied  by  three  large  main  boilers,  working  at  a  pressure  of 
180  lb.  per  square  inch. 

Bruce. — Messrs.  William  Simons  and  Company  Limited, 
Renfrew,  launched  on  Oct.  31st,  completed  and  ready  for  work, 
a  powerful  750-ton  hopper-dredger  constructed  to  the  order  of 
the  Alexandra  (Newport  and  South  Wales)  Docks  and  Railway 
Company.  The  dredger,  which  was  put  into  the  water  com- 
plete with  steam  up  and  ready  for  work,  has  been  constructed 
to  Lloyd's  highest  class  for  a  vessel  of  her  type.  The  bucket 
ladder,  which  is  constructed  in  accordance  with  the  builders' 
latest  practice  and  most  improved  form  of  girder  work,  is 
designed  lor  dredging  to  a  depth  of  48  ft.  below  water  level. 
The  buckets  are  of  special  design  and  strength  for  dealing 
with  the  various  classes  of  material  to  be  met  with  at  Newport 
and  its  approaches.  The  nominal  bucket-lifting  capacity  is 
900  tons  per  hour.  The  vessel  is  propelled  by  two  sets  of 
triple-expansion  surface-condensing  engines  of  sufficient  power 
to  obtain  a  speed  of  about  9  knots  per  hour  when  loaded. 
Either  set  of  engines  is  available  for  driving  the  dredging 
gear,  and  change  gear  is  provided,  so  that  a  constant  piston 
speed  can  be  maintained  and  the  full  power  of  the  engines 
exerted  whether  the  dredger  is  working  on  hard  or  soft 
material.  Steam  is  supplied  from  two  large  marine  multi- 
tubular steel  boilers  constructed  to>  Lloyd's  requirements  for 
160  lb.  working  pressure  per  sq.  in.  A  complete  installation  of 
auxiliary  condensing  plant  is  provided,  also  steam  fire  and 
salvage  pump,  automatic  boiler  feed  pump,  together  with  full 
outfit  of  engine-room  auxiliaries  in  accordance  with  the  best 
modern  practice.  Independent  manoeuvring  winches  are  pro- 
vided at  bow  and  stern  for  regulating  the  cut  of  the  dredger, 
and  independent  steam  hoist  gear  for  controlling  the  bucket 
ladder,  and  the  hopper  doors  are  also  controlled  by  steam 
appliances.  The  dredger  is  electrically  lighted  throughout. 
The  dredger  has  been  constructed  under  the  direction  of  Mr. 
John  Macaulay,  general  manager  to  the  Alexandra  (Newport 
and  South  Wales)  Docks  and  Railway,  assisted  by  Mr.  Robert 
Anderson,  Renfrew,  who  acted  as  resident  inspector.  As  the 
dredger  left  the  ways  she  was  named  "  Bruce." 


NAVAL  NOTES. 

H.M  S.  Encounter.— The  following  results  were  obtained 
at  the  thirty  hours'  steam  trial  at  70  per  cent  of  full  power, 
which  the  new  cruiser  Encounter  underwent  on  the  14th  and 
15th  ult. :  Steam  pressure  at  boilers,  2271b.  per  square  inch; 
steam  pressure  at  engines,  210  lb.  per  square  inch ;  vacuum, 
26  0;  revolutions  per  minute  (mean),  159J;  indicated  horse 
power  per  hour,  9,008;  speed,  19  0  knots  per  hour;  coal  con- 
sumption per  indicated  horse  power  per  hour,  1  98  lb.  At  a  full- 
power  trial  on  the  18th  ult.,  the  following  results  were  obtained: 
Steam  pressure  at  boilers,  230  1b.  per  square  inch;  steam  pres- 
sure at  engines,  218  1b.  per  square  inch;  vacuum.  25'3; 
revolutions  per  minute,  178 ;  indicated  horse  power  per  hour, 
13,006;  speed,  21/1  knots  per  hour;  coal  consumption  per 
indicated  horse  power  per  hour  for  all  piloses,  2  09  lb. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  S59,  Strand,  London,  W.O.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1934  Engine  Building.— Will  any  reader  inform  me  of  a  book  of 
up-to-date  practice  on  engine  building  in  machine  shop,  and 
erecting,  which  would  be  an  aid  to  an  engineer's  foreman  ?  — R.  H.  M. 

1935.  Serve  Tubes.— What  is  the  characteristic  of  the  Serve  boiler 
tube  ?— S.  Y.  C. 

1936-  Reversing  Producer-gas  Engines— Can  any  reader  state 

the  methods  employed  to  reverse  producer-gas  engines  on  board 
launches  ?— G.  P. 

1937-  Vibration  of  Launch  Engines.— Can  you  give  me  any 

suggestions  on  how  to  reduce  the  vibration  of  high-speed  launch 
engines,  or  recommend  me  a  good  practical  book  on  the  subject  ? — 
Lokoja. 


1921  Boring  Flywheel  BsSS. — Will  any  of  your  readers  kindly 
inform  me  the  best  way  to  bore  out  the  boas  of  a  flywheel  from 
4  in.  to  6  in.  without  taking  it  to  a  foundry  ?  We  wane  to  put 
it  on  a  bigger  shaft. — Old  Header. 

Answer. — As  the  above  query  warrants  the  assumption  that  in 
the  region  of  "Old  Reader's"  sphere  of  daily  toil  the  refinement 
of  a  separate  shop  for  machinery  is  unknown,  and  that  the  loca- 
tion of  the  flywheel  is  such  that  great  expense  and  trouble  would 
be  incurred  to  convey  it  to  the  foundry  even  if  that  establishment 
did  contain  the  necessary  machines  for  boring  or  slotting,  I  am  of 
opinion  that  in  order  to  decide  upon  the  best  method  of  boring  th  i 
flywheel  it  is  imperative  to  know  the  resources  of  trie  firm  or 
company  owning  it,  as  otherwise  to  describe  any  method  of  doini 
the  job  might  be  mere  waste  of  time  by  reason  of  tools  proposed 
not  being  in  possessi?n  of  persons  doing  the  job,  or  co3t  of  same 
being  greater  than  cost  of  transporting  flywheel  to  the  foundry. 
However,  in  the  absence  of  a  portable  motor-driven  boring,  drilling, 
or  slotting  machine,  I  would  suggest  that  a  suitable  boring  bar  be 
procured  or  made,  and,  after  being  rigged  up  as  neeessaiy,  that  it  lie 
driven  by  a  portable  engine — steam,  oil,  or  otherwise.  If  motive 
power  be  not  available,  then  manual  power  could  be  requisitioned 
by  fixing  a  worm  wheel  to  the  end  of  the  luring  bar,  and  having 
a  pulley  on  the  end  of  the  shaft  carrying  worm,  the  pulley  being 
driven  from  any  fixed  drum,  or  another  pulley  improvised  for  the 
purpose  by  meaus  of  hand  cranks  at  earn  side  of  drum.  The 
accompanying  rough  sketch  will  convey  a  general  idea  of  method 


suggested.  Further,  as  the  bosses  of  flywheels  are  generally  of  a 
diameter  equal  to  twice  diameter  of  shaft,  the  diameter  of  boss 
of  a  flywheel  for  a  6  in.  shaft  should  be  about  12  in,  roughly 
speaking,  leaving  3  in.  of  metal  each  side  of  hole,  whereas  by 
carrying  out  "Old  Reader's''  suggestion  there  would  only  be  1  in. 
of  metal  each  side  of  hole.  I  should  be  glad  to  know  further 
details  of  flywheel  in  question,  viz.,  diameters  of  rim  and  boss, 
weight  of  rim  ;  also  revolutions,  horse  power,  duty,  and  fluctuation 
of  speed  of  engines  in  both  cases  in  order  to  form  an  idea  of 
correctness  of  procedure  of  an  "  Old  Reader."— Youno  Reader. 


MISCELLANEA. 


The  North-East  Coast  Institution  of  Engineers  and  Ship- 
builders, opened  their  1905-6  session  by  a  conversazione,  held  in 
Newcastle,  on  October  30th.  About  800  guests  were  received  by 
the  president  (Lord  Armstrong)  and  Lady  Armstrong,  including 
a  number  of  distinguished  pjersons. 

An  interesting  experiment  was  carried  out  at  Bilbao  on 
the  7th  inst.  It  consisted  in  driving  and  steering  a  boat  by 
electric  power,  the  current  being  transmitted  from  the  shore 
without  the  use  of  wires.  The  inventor,  Senor  Torres  Quevedo, 
considers  it  feasible  to  apply  his  system  to  special  navigation. 

Pkofessoe  Gisbert  Kapp  was  the  guest  at  a  "  welcome 
home "  dinner  held  at  the  Imperial  Restaurant,  London,  on 
the  3rd  inst.,  to  welcome  him  back  to  the  country  of  his 
adoption.  It  was  due  to  the  persuasion  of  Professor  Silvanus 
P.  Thompson  that  he  has  been  appointed  to  fill  the  Professor- 
ship of  Electrical  Engineering  .it  the  Birmingham  University. 

Royal  Institution.— A  genera!  monthly  meeting  of  the 
members  of  the  Royal  Institution  was  held  on  Monday  afternoon, 
the  6th  inst.,  Sir  James  Crichton-Browne,  M.D.,  F.R.S., 
treasurer  and  vice-president,  in  the  chair.  Lady  Alford,  Mr. 
W.  Friedlaender,  Dr.  A.  Muirhead,  and  Mr.  D.  A.  Thomson 
were  elected  members.  The  special  thanks  of  the  members 
were  returned  to  Mr.  Robert  Hannah,  M.R.I.,  for  his  gift  of 
the  picture,  painted  by  him,  of  "  Master  Isaac  Newton  in  his 
garden  at  Woolsthorpe,  in  the  autumn  of  1665."  A  Christmas 
course  of  lectures,  adapted  to  a  juvenile  auditory,  will  be 
delivered  at  the  Royal  Institution  by  Prof.  H.  H.  Turner, 
D.Sc,  E.R.S.,  on  "Astronomy,"  on  December  28th  and  30th, 
1905,  and  January  2nd.  4th,  6th,  and  9th,  1906,  at  three 
o'clock. 
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GOOD  BOILERS:  BAD  STOKING. 

It  is  becoming  generally  recognised  by  steam  users  that 
only  m  exceptional  cases  can  they  afford  to  purchase  and 
work  a  cheap  boiler.    It  nearly  always  happens  that  cheap- 
ness in  first  cost  is  obtained  at  the  expense  of  efficiency 
and  reliability,  and  no  prudent  man  cares  to  run  the  risk 
of  having  to  pay  so  much  to  save  so  little.    In  the  Board  of 
Trade  reports  on  boiler  explosions  examples  are  given,  far 
too  frequently  recurring,  of  the  reckless  manner  in  which 
the  weak  and  foolish  accept  risks  that  are  carefully  avoided 
by  the  strong  and  capable.   One  quite  recent  report  records 
the  concluding  periods  of  the  history  of  a  boiler  discarded 
by  certain  mill  owners  after  doing  good  work  for  a  quarter 
of  a  century.    Passing  by  way  of  two  or  three  dealers,  this 
worn-out  boiler  appears  to  have  found  its  last  home  on  the 
premises  of  a  concern  labouring  under  financial  difficulties. 
Being  in  want  of  a  steam  generator  of  some  kind— any  kind 
if  it  were  but  cheap— the  managers  of  the  concern  pur- 
chased the  boiler  in  question,  and  had  it  tinkered  and  set 
to  work.      Of  course  an  explosion  occurred  before  very 
long,  as  a  result  of  which  one  man  was  injured  and  the 
finanical  difficulties  of  the  owners  increased  by  an  order  of 
the  Commissioners  requiring  them  to  bear  two-thirds  of  the 
cost  of  the  inquiry.    We  trust  there  were  assets  enough 
left  to  meet  the  liability. 

But  though  steam  users  consider  other  things  than 
first  cost  in  the  purchase  of  a  boiler,  there  is  "far  too 
general  a  tendency  to  make  low  wages  the  chief  qualifica- 
tion in  the  selection  of  the  man— the  stoker— who  will  have 
the  care  of  the  boiler.  Indeed,  some  people  seem  to 
imagine  that  the  only  capacity  required  in  a  stoker  is  that 
of  being  able  to  handle  a  shovel.  Those  who  properly 
consider  the  question  speedily  arrive  at  the  conclusion  that 
the  difference  between  a  good  stoker  and  a  bad  one  is 
that  the  former  has  to  do  far  less  shovelling  than  the 
latter.  In  other  words,  a  capable  stoker  will  supply  a 
given  demand  for  steam  with  a  consumption  of  coal  very 
appreciably  less  than  that  required  by  the  incapable  or 
indifferent  stoker.  In  electric  and  other  power-generating 
stations  where  the  stokers  work  in  shifts,  a  striking  object 
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lesson  is  frequently  afforded  of  the  importance  of  the 
personal  element  in  stoking.  Good  stoking  cannot  be 
done  by  a  casual  day  labourer ;  it  is  a  work  requiring 
intelligence,  skill,  and  experience.  We  do  not  suggest  that 
a  university  training  is  needed  to  fit  a  man  to  undertake 
this  work,  but  we  do  say  that  it  cannot  be  satisfactorily 
accomplished  without  a  period  of  training,  or  by  a  man 
who,  though  he  may  be  strong  in  the  arm,  is  certainly 
thick  in  the  head. 

In  every  boiler,  especially  when  working  at  high  steam 
pressure,  there  is  potential  danger  or  much  capacity  for 
untold  mischief  j  to  put  such  appliance  under  the  care  of 
a  person  untrained  and  unskilled  in  that  direction  is  to 
do  that  which  appears  to  us  to  be  little,  if  anything,  short 
of  a  criminal  act.  It  is  also,  as  we  have  indicated,  a  most 
uneconomical  thing  to  do. 

Our  railway  companies  are  careful  to  put  their  men 
through  certain  probationary  work  in  the  way  of  engine 
cleaning  and  otherwise  before  promoting  them  to  the  foot- 
plate. They  do  this  because  it  pays  them  to  do  so  ;  and 
for  precisely  the  same  reason  the  owners  of  stationary 
boilers  will  find  it  to  their  advantage  to  act  in  like  maimer. 


The  Jubilee  of  the  Manchester  Association  of 
Engineers. — A  very  interesting  paper  with  this  title  was 
read  before  the  association  on  Saturday,  November  11th, 
by  Mr.  Thomas  Ashbury,  one  of  the  oldest  members  and 
a  past  president.  Mr.  Ashbury  dealt  with  the  history  of 
the  association  in  a  most  pleasant  and  chatty  manner,  and 
gave  some  short  biographies  of  the  past  presidents  and 
other  distinguished  engineers  connected  with  the  associa- 
tion, and  related  their  achievements  in  the  engineering 
world.  "  The  Association  of  Employers,  Foremen,  and 
Draughtsmen  of  the  Mechanical  Trades  of  Great  Britain," 
as  the  association  was  first  called,  was  founded  in  the  year 
1856,  the  first  president  being  Mr.  Jos.  Shepherd.  A  list 
of  about  380  papers  read  before  the  association  up  to  the 
present  session  contains  several  well-known  names  as 
authors,  including  Sir  Win.  Fairbairn,  Sir  Wm.  Mather, 
Joseph  Nasmith,  Sir  Wm.  Bailey,  Sir  Jos.  Whitworth, 
Daniel  Adamson,  and  many  others.  One  of  the  distinctive 
features  of  this  association  is  the  fund  provided  for  grant- 
ing pecuniary  aid  to  its  ordinary  members  under  certain 
conditions,  such  as  liberal  money  grant  in  a  case  of  total 
disablement,  a  superannuation  allowance  not  exceeding 
10s.  per  week,  and  a  funeral  allowance  of  £10.  The 
funds  to-day  stand  at  £5,500,  and  during  its  history  the 
association  has  disbursed  £933  in  superannuation  allow- 
ances, and  in  addition  several  special  grants  for  total 
disablement.  The  total  membership  now  stands  at  547, 
against  58  in  1860.  Mr.  Ashbury  mentioned  at  the  close 
of  his  address  that  a  scheme  is  on  foot  for  the.  formation 
of  a  graduates'  section  of  the  association  for  young 
engineers. 


Sinking  Shafts  by  Freezing. —  An  excursion  meeting  of 
members  of  the  North  of  England  Institute  of  Mining  and 
Mechanical  Engineers  to  the  new  Dawdon  Collieries  was 
held  on  November  15th.  It  is  over  six  years  since  this 
colliery  was  commenced.  In  the  sinking  of  the  shafts  an 
enormous  volume  of  water  was  met  with,  and  it  was  found 
necessary  to  freeze  the  sand  and  water  in  the  shafts.  The 
contract  for  this  work  was  let  to  Messrs.  Gebhardt  and 
Koenig,  of  Nordhausen,  Germany,  and  it  is  satisfactory  to 
state  the  method  has  proved  entirely  successful.  In  May 
of  1903  the  boring  of  the  holes  round  the  shafts  was 
commenced,  the  depth  being  484  ft.,  and  the  freezing 
plant  was  connected  to  the  Castlereagh  shaft  on  April  22nd, 


1904,  and  to  the  Theresa  shaft  on  June  10th,  of  the  same 
year.  After  having  been  frozen,  sinking  was  resumed  in 
the  Castlereagh  shaft  on  November  1st,  1904,  at  a  depth 
of  203  ft.  In  the  Castlereagh  shaft,  which  is  sunk  to  a 
depth  of  552  ft.,  two  seams  of  coal  have  been  reached, 
the  first  being  4  ft.  4  J  in.  in  thickness  at  a  depth  of 
192  ft.  4  in.  from  the  surface,  and  the  other  3  ft.  5  in. 
in  thickness  at  a  tlepth  of  544  ft.  Sin.  It  is  not  intended, 
however,  to  work  either  of  these  seams,  owing  to  their 
close  proximity  to  the  sand.  This  sand  is  92  ft.  4  in. 
thick,  and  was  struck  on  July  22nd,  1905,  at  a  depth  of 
371  ft.,  and  was  sunk  through  into  the  coal  measures  on 
September  2nd  last.  During  the  six  weeks  occupied  in 
sinking  through  the  sand,  the  seventh  and  eighth  crib  beds 
were  laid  in  the  frozen  sand.  The  ninth  crib  bed,  through 
the  sand,  was  laid  in  September  last,  and  the  lift  of  tubbing, 
making  the  sand  secure,  was  completed  on  September  19th. 
The  Theresa  shaft  is  sunk  to  a  depth  of  393  ft.  2  in.,  and 
the  limestone  was  struck  in  the  shaft  bottom  on  October 
4th  last. 


Admiral  Rozhiiestvensky,  in  an  interview  published  by 
the  Journal,  declares  that  the  Japanese  victory  of  the 
battle  in  the  Sea  of  Japan  was  gained  entirely  by  the 
guns,  but,  contrary  to  expectations,  none  of  the  Russian 
battleships  were  penetrated  by  bursting  shells,  but  the 
repeated  shocks  of  the  exploding  projectiles  displaced  and 
disjointed  the  steel  plates,  the  rivets  sprang,  and  the  water 
invaded  the  ships  through  the  openings  thus  made.  The 
only  defect  in  the  Russian  ships,  says  the  admiral,  was  in 
their  batteries  of  75  millimetre  guns,  which  were  too  near 
the  waterline,  so  that  in  heavy  weather  they  were  swamped 
by  .the  waves.  The  heat  caused  bv  the  fire  was 
suffocating,  and  the  paint  itself  took  fire.  None  of  these 
statements  alters  the  old  adage  that  the  best  way  to  win 
is  to  "  hit  the  enemy  hard  and  often." 


The  Caledonian  Railway  Company  are  about  to  com- 
mence running  a  motor  'bus,  made  hy  the  Wolseley  Tool 
and  Motor  Company,  as  a  feeder  to  their  lines  in  the 
environs  of  Glasgow.  The  'bus  has  a  24  horse  power  petrol 
motor  of  the  Wolseley  type,  and  the  accommodation  pro- 
vided is  for  36  passengers.  In  connection  with  this  vehicle 
there  will  be  a  45  horse  power  steam  car  by  Messrs. 
Morton,  of  Wishaw,  to  carry  forty  passengers.  These 
vehicles  have  been  built  under  the  direction  of  Mr.  J.  F. 
M'Intosh,  the  locomotive  superintendent,  and  there  is  every 
prospect  of  satisfactory  results  to  the  public  patronising 
them. 


Whitworth  Scholarships  and  Exhibitions.  1905. — The 
Board  of  Education,  South  Kensington,  have  issued  the 
following  list  of  successful  candidates  in  the  competitions  for 
the  above  scholarship  and  exhibitions  for  this  year: 
I.  Scholarships  of  £125  a  year  each  (tenable  for  three  years)— 
Topham,  Harry,  23,  Grantham;  Price,  Charles  W..  24. 
Devonport;  Paffett,  William  F.,  18,  Portsmouth;  Bailey. 
Eichard  W.,  20,  Goodmayes  (Essex).  II.  Exhibitions  of  £50 
each  (tenable  for  one  year)— White,  William,  20,  Southsea ; 
Humber,  Alfred  E.,  19,  Portsmouth;  Lees,  George,  19, 
Southsea;  Ward,  Archibald,  22,  London;  Sawyer,  Arthur  "W  ., 
21,  London;  House,  Charles  E.  G.,  21,  Chatham;  Schofield. 
Herbert,  22.  Halifax;  Robertson,  John  M.,  19,  Pembroke 
Dock;  Sillick,  William  Ei.  G.,  18,  Devonport;  Cormack,  James 
A.,  25,  Glasgow;  Clements,  Fred.,  23,  Chesterfield;  Cole. 
Bernard  J.,  19,  Devonport;  Sparey,  Percy  W.  M.,  22.  London: 
Lees,  Samuel,  19.  Manchester;  Penn.  Bert  H.,  22,  Bedford; 
Stock,  Walter  H.,  20,  Swindon;  Sinclair  William  E..  25. 
Newcastle-on-Tyne ;  Bell.  Matthew,  22,  Bensliam,  Gateshead: 
Esserv,  Thomas  H.,  18,  Devonport,  and  Warren,  Stanley  H.. 
19,  Devonport.  are  bracketed  equal;  Valon,  Albert  R.. 
19,  London";  Wilkinson,  George  R.,  23,  Oldham;  Johnston 
(inn.),  Alexrnder  D.,  21,  South  Shields;  Bowles.  William 
C.  A.,  21.  London;  Bird.  Alan  L.,  20.  Cambridge;  Adlam. 
Thomas  N.,  22.  Trowbridee ;  Bedford,  Jesse,  20,  Chingford; 
Smart,  Percy  P..  24.  Wolverton ;  Gransden.  Charles  L.,  19. 
Chatham;  Brown,  William  F.,  22,  Birkenhead. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

(Continued  from  page  729.) 

a^41.  Air  Compressor  Cylinder,  constructed  by  the 
All is-C 'hid uters  Co.,  Milwaukee. — The  inlet  valves  are  of 
the  Corliss  type,  and  the  discharge  are  self-acting.  The 
wheel  at  the  side  is  driven  by  an  eccentric  rod,  whose  end  is 
attached  to  the  pin,  which  in  fig.  171  is  at  the  lowest  point 
of  the  wheel.  The  connecting  link  aud  valve  levers  are  so 
set  that^their  motion  is  very  small  when  the  valve  is  closed, 
i.e.,  when  pressure  acts  upon  it,  so  that  waste  of  power  by 
friction  is  minimised.  The  valve  is  balanced  when  closed,  a 
small  passage  above  the  suction  connecting  the  cylinder  to 
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a  space  at  the  back  of  the  valve.  The  discharge  valve  has  a 
spherical  seat,  and  is  guided  by  a  projection  on  the  cover, 
which  also  forms  a  dashpot,  cushioning  the  opening  of  the 
valve.  There  is  also  a  central  spiing  fitted  in  a  cylindrical 
case  with  the  right  end  closed,  which  presses  the  valve  on 
its  seat. 

45.  Double  King  Riedler  Air  Compressor* — This  was 
constructed  by  Messrs.  Fraser  and  Chalmers,  of  Erith,  in  Sep- 
tember, 1901,  for  the  Powell  Duffryn  Steam  Coal  Company. 
Its  capacity  is  8,300  cubic  feet  of  free  air  compressed  in  two 
stages  to  60  lb.  pressure  at  70  revolutions,  with  a  boiler 
pressure  of  951b.,  and  an  indicated  horsepower  of  1,050. 


Fio.  172. 


Figs.  172  and  173  show  that  it  consists  of  two  compressors 
side  by  side,  with  a  flywheel  between,  whose  diameter  is 
16  ft,,  and  which  weighs  about  16  tons.    Each  half  can,  if  it 

*From  Engineering,  November  14,  1902. 


is  desired,  run  independently  of  the  other  by  uncoupling  the 
connecting  rods.  The  steam  cylinders  are  23  in.  and  38  in., 
and  the  air  cylinders  23  in.  and  37  in.,  the  common  stroke 
being  48  in.    All  the  air  pipes  to  and  from  the  cooler  are 
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Fig.  173. 


fitted  with  Hopkiuson's  gate  valves,  so  that  eitlier  side  may 
be  rapidly  disconnected  and  one  side  run  alone.  The  cranks 
are  set  opposite  so  that  the  engine  is  balanced,  and  the  tri- 
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angular  connecting  rod  not  only  reduces  the  height  of  the 
engine,  but  also  gives  as  uniform  a  turning  moment  for  each 


Fig.  170. 


half  as  would  be  obtained  with  two  cranks  at  right  angles. 
Fig.  173  shows  the  connecting  rod  very  clearly.  Shoes  on 
the  lower  ends  of  the  two  piston  rods  slide  in  single  guides  A, 
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and  are  coupled  by  short  links  B  to  the  bottom  angles  of  the 
triangular  frame  C,  of  which  the  apex  is  on  the  crank  of  the 
flywheel  shaft.  A  pivoted  radius  link  D  is  connected  in  the 
middle  of  the  base  of  the  frame  so  that  the  linkage  practically 
connects  the  piston  rods  to  the  crank  shaft  as  if  they  acted 
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Fig.  177. 

on  two  cranks  at  right  angles.  Figs.  17-4,  175,  and  176 
show  the  high  pressure  air  cylinder,  and  fig.  177  a  sectional 
elevation  of  the  low.     They  are  connected  to  tlie  steam 
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Fig.  178. 


Fig.  179. 


cylinders  by  cast-iron  distance  pieces,  which  are  in  halves,  so 
that  they  may  be  removed  after  the  weight  of  the  air  cylinder 
has  been  supported  by  bottle  jacks  supplied  with  the  engine. 


Fig.  180.  Fig.  181. 

The  lower  covers  can  then  be  removed  and  the  pistons 
examined.  The  valves  are  Riedler's  patent,  and  are 
mechanically  controlled.     There  is  one  suction  and  one 


delivery  valve  in  each  cylinder  head,  arranged  as  in  fig.  176. 
The  valves  for  the  high  pressure  cylinder  are  shown  in  figs. 
178,  179,  180,  and  181,  the  two  former  giving  the  suction 
valve  and  the  two  latter  the  delivery.  The  inner  diameter 
of  the  outer  seat  of  buth  is  \0\ in.,  and  the  outer  diameter  of 


Fig.  182. 


SlFlG.  183. 

the  inner  seat  is  5|  in.  The  same  dimensions  for  the  low- 
pressure  valves  are  15^  in.  and  9^  in.  The  latter  are  very 
similar  in  construction  to  the  former.  The  lift  of  the  high- 
pressure  valves  is  I  Jin.  and  of  thu  low-pressure  1|  in.  No 
springs  are  used,  so  that  extremely  little  force  is  required  to 
open  the  valves,  and  they  are  closed  as  shown  in  figs.  182 
and  183  ;  the  former  showing  the  lappet  acting  upon  the 
upper  flange  of  the  suction  valve,  and  the  latter  the  same  for 
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Fig.  184. 
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Fig.  185. 


the  delivery.  These  tappets  are  oscillated  by  means  of  the 
Corliss  gear,  fig.  188.  The  tappets  do  not  control  the  motion 
while  the  valve  is  opening,  but  shortly  before  it  should  close, 
the  tappet  brings  it  very  close  to  its  seat,  so  that  when  it 
closes  by  pressure  it  does  so  without  shock.  Dashpots  are 
fitted  at  the  top  of  ea^h  valve,  so  that  they  opsn  without 
shock.  In  the  delivery  valves  the  air  discharged  at  the 
inner  seat  escapes  through  the  passage  formed  in  the  guide. 
In  all  these  valves  care  is  taken  to  ensure  efficient  lubrica- 
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Fig.  186.  Fig.  187. 

tion.  Oil  pipes  are  connected  up  to  the  seats,  aud  through 
these  oil  is  forced  under  pressure  from  a  special  oil  pump 
driven  from  the  engine  shaft.  The  air  pistons  are  of  cast 
iron,  fitted  with  spiral  springs,  and  the  air  cylinders  are 
water  jacketed  by  means  of  a  liner  forced  into  the  barrel  aud 
secured  in  position  by  copper  rings  caulked  in  place,  figs. 
184,  185,  186.  and  187.  The  outer  jacket  is  provided  with 
a  number  of  hand  holes  for  scraping  and  cleaning  out  the 
water  jacket  spice.  The  cooler,  which  is  common  to  both 
sides,  is  placed  under  the  floor,  and  consists  ot  a  boiler-plate 
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shell  having  fin.  brass  tubes,  through  which  water  circulates. 
Cast-iron  pipes  connect  the  air  cylinder  to  the  cooler.  Each 
engine  is  controlled  by  a  Whitmore  combined  air  and  speed 
governor,  fig.  190.  The  two  governors  are  connected 
together  when  both  engines  are  running.  They  are  designed 
to  control  the  engine  according  to  the  amount  of  air  required, 
and  to  keep  the  engine  running  at  its  minimum  speed  when 
no  air  is  needed.  Again,  should  more  air  be  required  than 
the  engine  can  deliver,  the  governor  will  prevent  it  from 


Fio.  188. 

exceeding  its  greatest  speed.*  As  shown  in  fig.  188,  the 
governor  bar  is  connected  at  one  end  to  a  ftall  governor,  fig. 
190,  and  at  the  pther  end  to  an  air  pressure  governor,  fig. 
189.  Increase  of  speed  or  air  pressure  raises  the  free  end  of 
the  governor  bar.  This  motion  alters  the  position  of  the 
trip  cams  of  the  Corliss  gear,  and  makes  the  cut-off  earlier. 
The  air  governor,  fig.  189,  consists  of  a  casing  G,  the  interior 
of  which  is  connected  through  an  open  pipe  with  the  air 
receiver.  A  piston  M  is  connected  at  the  top  by  suitable 
linkwork  with  the  governor  bar,  and  at  the  bottom  with  a 
spring  D  and  also  by  a  link  H  with  the  plunger  E,  which 
fits  comparatively  loosely  in  its  cylinder.  As  the  pressure 
rises  in  excess  of  that  required,  for  which  the  spring  is 
adjusted,  the  piston  M  rises  and  cuts  off  steam  in  the 
manner  already  explained.  If  the  pressure  were  suddenly 
reduced,  e.g.,  by  the  bursting  of  a  main,  the  compressed  air 
which  has  collected  below  the  plunger  E  will  force  it  up,  and 
by  means  of  the  linkwork  I  H  K,  raise  M,  cutting  off  steam 
exactly  as  before.  The  steam  valve  gear  is  Reynolds'  Corliss 
gear,  with  separate  eccentrics  for  the  exhaust  and  steam 
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valves  ;  fig.  178  shows  the  manner  in  which  motion  is  taken 
from  these.  We  have  already  stated  that  the  I.H.P. 
developed  was  1,050  at  70  revolutions  to  the  minute,  the  air 
being  compressed  to  60  lb.  pressure  or  74*7  absolute.  The 
statement  that  8,300  cubic  feet  of  free  air  is  compressed  per 
minute  implies  that  the  volumetric  efficiency  is  unity. 
Assuming  this,  the  ideal  horse  power  required  to  compress 
to  74-7  or  54  atmospheres  isothermally  is 

HP   =  144/>2  v.,  hyp,  log  r. 

33,000 

14-7  x  2  x  372  x  7854  x  8  x  70  hyp.  log.  54. 
33000. 

=  870. 
The  total  efficiency 


Fig.  189.  Fio.  190. 


Even  if  we  assume  a  volumetric  efficiency  of  90  per  cent, 
which  is  rather  lower  than  we  should  expect  with  such 
valves  and  the  probable  smallness  of  the  clearance,  this  only 
reduces  to 

r]l  =  -9  x  83  =  74*7, 

a  very  good  result.  With  a  volumetric  efficiency  of  95  per 
cent,  this  becomes  nearly  79  per  cent. 

(To  be  continued.) 


THE    MOTOR-CAR  GOVERNOR. 

By  H.  R.  Hall,  Author  of  "Governors  and  Governing 
Mechanism." 

The  function  of  a  governor  when  applied  to  the  steam  or 
gas  engine  is  to  automatically  regulate  the  supply  of 
working  fluid  to  suit  the  requirements  of  the  engine,  so 
that  it  shall  run  under  varying  loads  (giving  off  variable 
amounts  of  ppwer),  but  always  at  the  same  or  nearly  the 
same  speed.  In  most  cases  of  driving  it  is  essential  that, 
whatever  the  power  required,  the  speed  shall  remain 
practically  constant. 

No  engine,  however,  be  it  steam  or  gas,  will  work  with 
the  same  economy  if  giving  off  more  or  less  power  than 
that  for  which  it  was  designed ;  i.e.,  when  the  speed  remains 
practically  constant,  which  it  must  do  in  most  cases  of 
driving. 

If  the  purpose  of  a  governor  were  no  more  than  above 
stated — viz.,  to  maintain  a  constant  speed  of  engine  by 
varying  the  supply  of  working  fluid — it  would  not  be  of 
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much  use  on  a  motor  car,  where  the  engine  usually  runs 
at  its  top  speed,  and  is  not  capable  of  taking  any  con- 
siderable overload,  this  maximum  load  being,  moreover, 
usually  the  most  economical ;  but  a  governor  may  be 
applied  to  other  purposes  than  merely  to  regulate  the 
supply  of  working  fluid  to  an  engine. 

To  what  other  purpose  can  a  governor  be  applied  on 
a  motor  car? 

It  was  implied  that  the  governor  even  for  a  steam  or 
gas  engine  does  not  permit  the  engine  to  work  with  the 
same  economy  at  varying  loads  if  it  has  to  maintain  a 
practically  constant  speed,  first  of  engine,  but,  more 
essentially,  of  line  shaft  and  machines. 

Now,  in  a  motor  car,  constant  speed,  at  anyrate  of  car, 
is  not  a  sine  qua  nan.  It  is  suggested,  then,  in  this  article, 
that  the  function  of  the  motor-car  governor  should  be  not 
to  vary  the  working  fluid  supply— -i.e.,  the  power  given 
off  by  the  engine — but  to  vary  the  speed  of  the  car — i.e., 
to  regulate  the  power  required  of  the  engine — keeping  that 
constant. 

Under  these  conditions  an  engine  runs  always  at  its  full 
load  and  full  speed,  which  is  also,  in  this  case,  its  most 
economical  load  and  speed. 

On,  an  increase  of  resistance  being  encountered  tending 
to  slow  down  the  engine,  the  governor  operates  to  increase 
the  ratio  of  speeds  between  car  and  engine  by  means  of 
a  variable-speed  gear,  reducing  the  speed  of  car  and  thereby 
the  resistance  offered  to  engine,  which  (the  extra  resistance 
being  by  this  means  removed)  maintains  its  proper  speed. 

On  the  hill  top  being  reached,  less  resistance  being 
encountered,  tending  to  allow  the  engine  speed  to  increase, 
the  governor  operates  to  reduce  the  ratio  of  speeds  between 
engine  and  car,  increasing  the  speed  of  car  and  the  resist- 
ance offered  to  the  engine  until  it  takes  all  that  the 
engine  can  give  out  when  running  at  full  speed.  The 
speed  of  the  engine  is  to  be  maintained  constant  not  by 
regulating  what  is  given  to  it,  but  by  regulating  what  is 
taken  from  it ;  not  by  automatically  regulating  the  supply, 
but  the  rate  of  demand. 

The  petrol  engine  is  peculiarly  suitable  for  this  method 
of  governing,  and  with  it  would  be  more  adaptable  to 
changes  of  load  than  even  the  steam  engine. 

Crude  attempts  have  been  made  to  take  advantage  of 
this  principle  in  the  governing  of  a  motor  car  by  employing 
automatic  clutches  arranged  to  put  into  operation,  in 
succession,  a  series  of  "  gears,"  each  giving  successively 
a  larger  speed  ratio  as  the  resistance  to  driving  increases 
and  the  engine  speed  falls,  and  vice  versa.  But  the 
successful  application  of  this  principle  demands  that  there 
shall  be  no  gap  or  steps  between  the  speeds  run  at — that 
the  speed  shall  vary  exactly  inversely  as  the  resistance 
to  be  overcome,  and  not  by  sudden  leaps ;  that  is,  the 
"  gear "  upon  which  the  governor  operates  must  be  a 
variable  change-speed  gear. 

The  writer  has  satisfied  himself  that  the  application  to 
a  motor  car  of  a  governor  acting  on  this  principle  need 
not  involve  a  serious  amount  of  complication  ;  that,  on 
the  contrary,  the  arrangement  necessitated  is  very  simple. 
At  the  same  time,  it  will  be  evident  that  a  car  fitted  with 
such  a  governor  will  not  be  complicated  to  handle,  one 
lever  having  a  fore  and  aft  movement  for  stopping  and 
starting  the  car,  and  having  a  sideways  movement  (such 
sideways  movement  being  effected  either  by  the  governor 
or  by  hand)  for  changing  the  speed,  being  all  that  is 
required.  In  climbing  a  hill,  the  driver  has  not  to  watch 
until  the  engine  has  slowed  down  considerably,  and  then 
to  change  his  speed  ;  the  governor  has  already  done  this, 
and  done  it,  too,  only  just  as  much,  and  no  more,  than 
was  necessary  (when  done  in  time)  to  prevent  the  least 
perceptible  slowing  up  of  the  engine. 


It  is  proposed  to  run  a  turbine  steamer  next  year  between 
London,  Ostend,  and  Boulogne,  having  an  accommodation  for 
2,000  passengers. 


LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE 
BOOK. 

Valve  Gear — (Concluded  from  page  765.) 

Considering  the  eccentric  rods  as  struts  jointed  at  baifcl 
ends,  their  breaking  load  by  Gordon's  formula — 

p  =    ■"  ib., 

1  +  44 

in  which 

s  is  the  area  of  section  of  the  rod  at  its  mean  diameter 

in  square  inches, 
/  the  length  of  the  eccentric  rod  between  centres  in 

inches, 

(/  the  mean  diameter  of  the  eccentric  rod  in  inches, 
/  a  coefficient  =  36,000  for  steel,  and 
a  a  coefficient  =  j^Vo"  for  steel. 

p 

The  factor  of  safety  for  the  eccentric  rods,  or  — ,  given  in 

L 

Table  II.,  ranges  from  6T2  to  7 "76  for  the  American 
examples  B,  C,  G,  and  H ;  while  for  the  British  examples 
A,  D,  E,  and  F  it  has  values  of  from  9-9  to  13  2. 

The  stress  on  the  valve  spindle  caps  due  to  load  L,  taking 
the  cap  as  a  beam  fixed  at  both  ends,  and  loaded  at  the 
centre,  is  given  by  the  formula — 

f  =  ^  ^   pj  per  Sqluu-e  inch  j 

8  b  Ji" 

the  length  of  the  beam  c  being  the  distance  between  the 
centres  of  the  bolts  in  inches,  the  depth  of  the  beam  h  the 
thickness  of  the  cap  at  its  centre  in  inches,  and  the  breadth 
of  the  beam  b  the  width  of  the  cap  in  inches. 

As  an  illustration,  take  the  valve-spindle  caps  of  example 
A.    Here  we  have — 

L  =  36,0001b., 
11  in., 


/  = 


h  = 
b  = 

6  x  36000  x  11 


2|  in. 
5f  in. 


and 

=  6840  lb.  per  square  inch, 


8  x  5f  x  2f 

as  given  in  the  first  column  of  Table  II.  It  will  be  seen 
from  the  table  that  the  stress  on  these  caps  ranges  from 
about  6,000  lb.  per  square  inch  to  about  7,000  lb.  per  square 
inch ;  while  for  the  caps  of  the  eccentric  rod  top-end 
bearings  the  stress  is  somewhat  higher,  ranging  from 
6,8301b.  to  7,6101b.  per  square  inch  in  the  four  examples 
for  which  figures  are  given. 


;( 

) 

V1!  1  i'l 

i'  !  i  i  1 

1 

i  I'rVr-rt 

Fig.  7.  ; 

The  valve  spindles  are  always  provided  with  guides  placed 
as  close  to  the  link  as  possible.  In  the  American  navy  the 
portion  of  the  spindle  which  works  through  this  guide  is 
often  made  square  in  cross  section,  which  tends  greatly  to 
relieve  the  various  joints  of  the  valve  gear  of  any  twisting 
stresses  due  to  the  eccentrics  and  rods  not  being  in  exactly 
the  same  plane  as  the  axis  of  the  valve  spindle. 
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The  eccentric  sheaves  when  in  two  parts  are  usually  made 
the  larger  part  of  cast  iron  and  the  smaller  part  of  forged 
steel.  The  "  astern  "  sheave  is  securely  keyed  on  the  shaft, 
while  the  "ahead"  sheave  is  often  secured  to  the  shaft  by  a 
key,  with  adjusting  pieces  between  the  key  and  the  sheave. 
The  two  sheaves  are  sometimes  also  secured  back  to  back  by 
means  of  a  stout  through  bolt,  thus  enabling  the  key  of  the 
astern  sheave  to  share  the  work  of  the  ahead  one,  and 
vice  versa. 

In  the  American  examples  B,  C,  G,  and  H,  Table  I,  the 
eccentric  straps  are  of  bronze,  lined  with  white  metal,  fitted 
into  dovetailed  recesses,  and  hammered  iu  place.  In  the 
British  examples  A,  D,  and  E  the  straps  are  of  wrought 
steel,  with  white-metal  linings. 


Pressure  in  pounds  per  square  inch   on  quadrant-block 

slipper  due  to  a  load  of  —  on  each — 
2 

Highest   547 

Lowest    347 

Average  for  the  eight  examples    440 

Pressure  in  pounds  per  square  inch  on  eccentric  rod  top- 
end  pins  due  to  a  load  of  I±  on  each,  and  taking  sur- 
face  of  pin  as  its  diameter  x  length — 

H'ghest   1,160 

Lowest    694. 

Average  for  the  eight  examples    950 

Pressure  in  pounds  per  square  inch  on  drag-link  pins  due  to 

a  load  _  on  each,  and  taking  surface  of  pin  as  its 

diameter  x  length — 

Highest   1,530 

Lowest    706 

Average  for  the  eight  examples    1,110 

The  low  limit  of  pressure  per  square  inch  of  projected 
area  of  eccentric  sheaves,  already  referred  to,  is  adopted  on 
account  of  the  danger  of  heating,  owing  to  the  high  rubbing 
speed,  which  in  example  A  reaches  1,225  ft.  per  minute  at 
the  designed  revolutions.  The  rubbing  speed  of  the  other 
examples  will  be  seen  from  Table  V.  to  range  from  860  ft. 
per  minute  to  1,037  ft.  per  minute. 

In  many  engines  of  torpedo-boat  destroyers  the  rubbing 
speed  of  the  eccentrics  reaches  from  1,600  ft.  to  1,800  ft.  per 
minute.  The  lower  halves  of  the  eccentric  straps  might 
with  advantage  be  run  in  troughs  containing  a  mixture  of 
oil  and  fresh  water. 

When  a  pair  of  piston  valves  is  fitted  to  the  intermediate 
j  cylinder,  as  in  examples  A,  B,  C,  F,  G,  and  H,  Table  I.,  it 
is  usual  to  fit  a  valve-spindle  crosshead  of  some  such  form 
as  is  illustrated  at  fig.  7.    They  are  generally  of  cast  steel, 

TABLE  V.— Estimated  Pressures  on  the  Bearing  Surfaces  of  Valve  Gears  the  Particulars  of  which  are  given  in  Table  I. 


Fig.  8. 


The  estimated  pressure  per  square  inch  of  surface 
(diameter  of  sheave  x  width)  due  to  the  load  L,  Table  II., 
is  given  in  Table  V.  for  the  eight  examples,  and  will  be  seen 


Reference  letter,  see  Table  I. 


Estimated  load  L,  iu  pounds,  from  Table  II  

Pressure,  in  pounds  per  square  inch,  on  quadrant-block  bearing  due  to  load  L, 
and  taking  surface  of  bearing  as  (length  x  diameter)  


Pressure,  in  pounds  per  square  inch,  on 


-  on  each . 


Pressure,  in  pounds  per  square  inch,  on  eccentric  rod  top-end  pins  du 


-on  each,  and  taking  surface  of  pin  as  (length  x  diameter) 


Pressure,  in  pounds  per  square  inch,  on  drag-link  pins  due  to  #load  5  on  each, 
and  taking  surface  of  pin  as  (length  X  diameter)  

Pressure,  in  pounds  per  square  inch,  on  eccentric  sheave  due  to  load  L,  and 
taking  bearing  surface  of  sheave  as  (diameter  x  width)   


tubbing  speed  of  eccentrics  at  designed  revolutions,  in  feet  per  minute 


1  k 

B 

•  c 

D 

E 

1  ' 

G 

H 

36,000 

27,860 

22,420 

27,800 

32,000 

12,480 

5,900 

7,180 

805 

1,060 

1,100 

7i87 

,  885 

750 

808 

1,045 

1  ^ 

385 

030 

408 

397 

434 

347 

422 

547 

042 

1,160 

1,100 

773 

1,116 

694 

738 

1,025 

•-'•4,000 

18,600 

14,300 

18,000 

21,700 

8,300 

3,940 

4,780 

015 

1,300 

1,145 

700 

1,155 

830 

1,250 

1,030 

110 

130 

140 

114 

152 

90 

89 

145 

1  220 

1,037 

1,000 

1,020 

862 

8S0 

860 

864 

to  about  1501b.,  four  of  the 
in  the  neighbourhood  of  the 


o  range  from  about  901b. 
'samples  having  pressures 

ower  figure ;  while  in  the  four  remaining  examples  the 
wessures  range  from  135  lb.  to  a  maximum  of  152  lb. 

Ihe  bearing  pressures  on  the  various  pins,  etc.,  of  these 
alve  gears  are  set  out  in  detail  in  Table  V.,  from  which  we 
ave  : — 

ressure  in  pounds  per  square  inch  on  quadrant-block 
bearing  due  to  load  L,  and  taking  surface  of  bearing 
as  its  diameter  x  length — 

Highest   1,105 

Lowest   „   687 

Average  for  the  eight  examples    906 


aud  the  lower  end  is  fitted,  as  shown,  for  bottom  brass  and 
bronze  cap  to  take  hold  of  the  quadrant-block  pin.  The 
holes  in  the  eyes  at  the  crosshead  ends,  through  which  the 
valve  spiudles  are  secured,  are  made  oblong  in  a  direction 
lengthwise  of  the  crosshead.  The  crosshead  is  fitted  with 
gun-metal  gibs,  adjustable  for  wear,  for  taking  the  stress  in 
the  plane  of  the  valve  spindle,  and  at  right  angles  to  it. 
The  guides  are  formed  on  a  cast-iron  bracket,  which  is  often 
bolted  to  the  lower  valve-chest  cover. 

The  intermediate-pressure  cylinders  of  the  engines  of 
H.M.  armoured  cruiser  King  Alfred  are  each  provided  with 
a  pair  of  piston  valves ;  but  here  the  two  valves  are 
suspended  from  a  crosshead  placed  within  the  valve  casing, 
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as  shown  diagrammatically  at  fig.  8.  With  this  arrangement 
there  is  but  one  stuffing  box,  instead  of  two  where  the 
crosshead  is  placed  externally,  and  there  is  no  chance  of 
difficulty  arising  owing  to  great  ranges  of  temperature 
between  the  valves  and  the  outside  connections. 


TURRET  TOOLS  FOR  DRILLING  HOLES  IN 
CAPSTAN-HEAD  SCREWS  AND  NUTS. 

By  C.  V.  Raper. 

There  are  a  great  number  of  manufacturers  besides  those 
producing  scientific  instruments  and  the  like  •who  possibly 
have  occasion  to,  or  do  use,  both  capstan-head  screws  and 
nuts,  and  probably  in  the  case  of  the  ordinary  machine  tool 
maker  the  nut  is  more  in  demand.  But  the  employment 
of  these  good-looking  and  compact  adjuncts  to  machine 
construction  is  probably  militated  against,  to  a  great 
extent,  by  the  fiend  "  cost,"  which  looms  up  at  every  point 
of  the  design  of  a  machine.  Speaking  metaphorically,  the 
tools  to  be  discussed  are  the  result  of  an  attempt  to  exorcise 
the  demon  of  expense,  and  bring  into  more  general  use 
the  capstan-head  screw  and  nut. 


Referring  to  the  end  view,  tig.  1,  it  will  be  seen  that  13 
carries  an  octagonal  shoulder  solid  with  itself.  Holes  are 
reamed  through  any  two  pairs  of  opposite  flats,  to  admit 
of  the  four  hardened  cast-steel  bushes  h,  fig.  2,  which  air 
a  good  fit,  and  are  seemed  by  grub  screws.  These  bushes 
act  as  bearings  for  the  non-hardened  high-grade  tool-steel 
drill  carriers  D.  The  carriers  are  reamed  out  to  take  the 
drills,  which  are  high-speed  steel  and  of  the  ordinary 
straight  shank  type,  with  the  exception  of  a  slot  cut  to 
take  the  holding  grub  screw,  the  slot  allowing  for  adjust- 
ment of  drills  for  grinding,  wear,  etc.  Each  carrier  is 
held  in  position  when  the  tool  is  out  of  action  by  the  weak 
spring  shown  in  section  in  the  upper  part  of  fig.  2,  which  is 
let  a  short  way  into  both  the  carrier  head  and  the  machine- 
steel  driving  bevel  pinions  M ;  the  bevels  rotate  the  carriers 
by  means  of  key  P,  the  slot  in  the  carrier  running  out  at 
the  tail  end.  These  bevel  pinions  are  carried  by  the 
sleeve  B,  and  rotate  bodily  with  it,  planet-wise,  receiving 
revolution  about  their  own  axes  by  gearing  with  the  fixed 
bevel  J,  which  is  of  phosphor  bronze,  and  acts,  in  addition, 
as  a  sort  of  stead}'  bearing  for  B.  J  is  secured  to  the  grey 
iron  end  plate  X2  by  means  of  four  cheese-head  screws. 
The  bearing  part  is  lubricated  by  a  small  hole  drilled  at 


Bcnnei  Handy 


B 

1 

"I 

7%'  over  all 


Fro.  1. 


Fio.  2. 


The  tool  shown  in  side  elevation  and  part  section  at  fig. 
2  and  in  end  elevation  at  fig.  1  embodies  and  shows  the 
main  principle  applied  by  myself  to  tools  of  this  nature 
as  used  in  connection  with  the  semi-automatic  type  of 
turret  lathes  and  automatic  screw  machinery,  especially 
the  latter.  The  screw,  shown  in  the  latter  portion  of  its 
formation  in  position  at  fig.  2  before  it  has  parted  company 
with  the  "  parent "  bar  stock,  is  about  to  have  the  four 
holes  drilled  in  the  head ;  this  screw,  finished,  is  shown 
at  fig.  5.  Referring  to  fig.  2,  the  turret  carrying  the  tool 
is  supposed  to  have  travelled  up  to  the  half-finished  screw, 
which  only  requires  threading  and  cutting  off  to  complete 
its  manufacture  as  far  as  the  "automatic"  is  concerned. 

The  shank  of  the  screw  enters  the  tool-steel  spring  collet 
F  and  butts  against  the  adjustable  stop  H,  forcing  the 
collet  inward,  and  causing  it  to  grip  the  screw  tightly. 
The  rotary  motion  of  the  bar  is  thus  transmitted 
immediately  to  the  collet,  and  from  thence  to  the  machine 
steel  bearing  sleeve  B  by  means  of  the  tool-steel  keys  K. 
Play  is  allowed  for  the  "keys  in  F  and  B  to  compensate 
for  both  the  butting  and  subsequent  withdrawing  move- 
ments of  the  turret.  Keys  K  are  similar  to  those  denoted 
by  K„,  shown  at  fig.  4. 


an  angle  to  the  surface.  It  will  now  be  seen  that  on  the 
turret  gaining  position  the  drill  will  revolve  rapidly.  The 
feed  is  the  next  and  altogether  the  toughest  problem  to 
digest. 

The  feed  is  obtained  by  the  cam  Q,  which  is  of  hard  tool 
steel,  driven  into  the  dished  casting  W.  One-sixth  of  a 
revolution  of  Q  completes  the  feed,  and  on  the  full  oue- 
fourth  revolution  being  obtained,  the  drills  have  sprung 
back,  and  everything  is  in  readiness  for  another  cycle. 
That'  is  to  say,  the  dished  casting  W,  and  consequently 
the  cam,  of  course,  must  travel  slightly  faster  than  the 
sleeve  B:  this  is  effected  by  the  train  of  gears  shown  in 
fig.  2  and  the  end  view  fig.  *3.  No  1  gear  is  keyed  to  B. 
and  drives  through  to  4  by  the  intermediates  5  and  (> :  4 
and  3  are  fast  together,  and  consequently  rotate  2,  which 
is  keyed  to  W.  One  rotation  of  sleeve  B  gives  W  629/621 
turn;  hence,  with  B  running  at  2">0  r.p.m..  the  gefln 
turn  the  cam  0797  revolution  per  minute  faster  than  th< 
sleeve  and  drills.  The  feed,  as  shown  by  fig.  1,  is  comj 
pleted  when  cam  Q  has  turned  through  60  degrees  n 
advance  of  the  drills,  sleeve,  etc.  :  the  remaining  part  of  thj 
full  00  degrees  is  taken  up  in  allowing  the  drill  earners  t 
slip  back  ready  for  the  bar  to  withdraw  (or,  rather,  for  th 
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turret  to  recede).  The  drills  depend  greatly  on  the 
centrifugal  force  to  return  them,  the  springs  being  weak. 
The  rate  of  feed  to  the  drills  in  this  case  runs  to  about 
2  625  in.  per  minute,  the  actual  distance  fed  being  0'55  in. 
Taking  the  bar  to  run  at  250  r.p.m.,  and  with  the  fixed 
gear  J  having  60  teeth  and  the  pinions  24  teeth,  the 
chills  will  run  at  G25  r.p.m.,  which  speed  and  the  before- 
mentioned  feed  are  averages  for  good  high-speed  steel 
drills  (in  mild  steel  only). 


This  cam  motion,  while  being  delightfully  simple  and 
certain,  has  the  objection  (if  it  be  one)  that  "the  holes  are 
not  drilled  completely  through  the  head.  To  do  this,  a 
cam  should,  of  course,  be  designed  which  would  give  two 
of  the  drills  intermittent  feeds  after  the  other  two  had 


metal,  such  as  "Harrison's  steel  alloy,"  a  product  of 
Lincoln,  England,  which  combines  the  usual  qualities  of  a 
steel  casting  with  excellent  machining  and  bearing  features. 
Lubrication  of  the  gears  and  cams  is  effected  °by  an  oil 
bath,  which  can  be  replenished  or  drawn  off  by  the  two 
machine-steel  plugs  shown  at  tig.  2,  which  are  further  fitted 
with  -'Bennet  handy"  oilers.  The  bath  is  tested  for 
quantify  by  the  examining  plug  R,  the  centre  of  which  is 
the  oil-bath  level  (see  fig.  2).  Fig.  1  shows  the  bevels  and 
carriers  with  springs  and  drills 'removed.    The  peculiar- 


shaped  castings  S  are  of  phosphor  bronze,  and  serve  to 
keep  the  pinions  from  getting  out  of  pear  under  the  action 
of  the  centrifugal  force  exerted  on  them  by  reason  of  their 
planetary  motion. 

The  drills  are  lubricated  by  an  inclined  jet  of  lard  oil 
in  the  usual  manner.  The  cuttings  from  the  drills  will  be 
found  to  take  care  of  themselves,  providing  the  relative 
•sizes  of  bar  and  aperture  are  of  a  similar  proportion  to 
that  in  the  sketch,  being  partly  rolled,  drawn,  and  partly 
shot  out  by  the  rotary  movement  of  the  turret. 


I< — l-M-Travel— J  I  Knurled 


Fio.  4. 


gone  to  a  similar  depth  to  that  of  the  present  tool  ;  this 
would  remove  the  small  amount  of  metal  left,  This 
proposed  cam,  however,  would  necessarily  be  complicated, 
and  would  require  a  "  reverse  "  setting  after  the  manner  of 
a  certain  class  of  self-opening  diehead,  thus  doing  away  with 
the  ali.solute  automatic  action  of  the  tool  as  it  is  at  present. 
But  I  cannot  see  that  it  is  a  very  important  failing,  as 
one  seldom  puts  a  tommy  bar  further  in  the  hole  than  the 
depth  shown  as  drilled  in  fig.  5. 

The  maximum  diameter  of  screw  head  this  particular  tool 
will  take  for  a  given  outside  over-all  diameter  of  1\  in. 
is  a  little  more  than  1  in.  The  shank  of  the  grey  iron 
body  could  be  reduced  somewhat  if  cast  in  some  tougher 


This  tool,  with  the  addition  of  a  few  liners  and  adjusting 
screws,  like  H,  will  take  any  size  of  screw  below  the 
maximum  given.  The  construction,  though  seemingly 
complicated,  is  fairly  simple  :  it  is  very  easy  to  set,  for 
to  withdraw  the  drills,  sleeve,  etc.,  one  has  only  to  remove 
the  four  screws  ./•,  when  the  whole  works  can  be  drawn  out, 
leaving  only  that  part  of  the  gear  train  which  is  secured 
to  X.  The  drills  can  then  be  removed  at  once  by  slacking 
the  grub  screw  in  the  carriers.  It  will  lie  apparent  that 
the  number  of  drills  may  be  three,  four,  five,  six,  or  even 
eight,  should  requirements  demand  it  ;  usually,  however, 
four  are  adequate. 

Fig.  4  shows  the  same  tool  fitted  up  to  drill  the  nut 
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shown  at  fig.  5.  In  this  case  the  hole  (which  should  have 
a  rose  reamer  run  through  in  a  previous  operation)  is  not 
yet  tapped,  so  that  it  may  be  gripped  by  the  internal 
spring  collet  F3.  On  this  is  screwed  the  adjusting  butt 
collar  A,  of  which  one  is  required  for  each  thickness  of  nut. 
The  collar  is  tapped  and  locked  on  the  screwed  part  of  F2 
by  a  brass  grub  screw.  The  groove  t  on  F2  allows  the 
drills  to  make  clear  holes.  The  hardened  caststeel  plug 
('  screws  into  the  arbor  D,  which  fits  without  shake  into 
the  end  of  F2.  Key  slots  are  cut  in  both  D  and  F2  to 
receive  the  driving  keys  K2.  The  further  end  of  D  has  a 
fine  thread,  on  which  is  the  bearing  nut  Y  and  its  lock  nut 
Y2,  which  adjust  to  suit  the  varying  widths  of  nuts ;  these 
last  only  serve  to  steady  the  arbor  D,  which  is  prevented 
from  being  withdrawn  by  nut  Z.  Driven  into  the  end  of  D 
is  the  tool-steel  plug  d,  which  butts  against  the  knurled 
shell  nut  G,  which  is  adjustable  to  suit  the  exact  travel  of 
F2  on  C  after  the  conical  surfaces  come  in  contact.  The 
work  should  butt  up  on  A,  and  the  pin  d  on  G, 
simultaneoly. 


horizontal  type  generally  made  with  condenser,  but  as  the 
space  of  the  stand  was  not  sufficient  this  part  of  the 
machine  was  omitted. 

The  dimensions  were  as  follow  :  — 

Diameter  high-pressure  cylinder   340  mm.  =  13g  in. 

Diameter  low-pressure  cylinder    550  mm.  =  2l|iri. 

Stroke   560  mm,  =  22  in. 

The  engine  runs  at  about  100  revolutions  per  minute, 
and  this  can  be  increased  to  about  140. 

Both  cylinders  are  provided  with  Corliss  valves  with 
minimum  clearance  by  placing  them  as  near  the  centre  of 
the  cylinder  as  possible,  so  that  the  cylindrical  part  of 
the  outlet  valve  falls  within  the  cylinder. 

The  steam  valves  of  the  high-pressure  cylinder  have  trip 
gear,  regulated  by  the  governor  with  perfect  noiseless 
motion  and  very  quick  opening  and  cutting  off. 

The  working  of  the  valves  is  as  follows :  The  eccentric 
operates  by  an  intermediate  swinging  plate  and  rod  on 
a  second  swinging  plate  with  stay,  which  works  on  a  valves 
operating  valve.    By  striking  on  a  knock,  the  position  of 


HORIZONTAL  COMPOUND  STEAM  ENGINE. 


This  adaption  of  the  tool  enables  it  to  clear  the  cuttings 
out  by  the  withdrawal  of  the  turret,  and,  as  shown,  the 
"  clearing "  is  accomplished  in  If  in.  travel.  It  will  be 
observed  that,  with  the  exception  of  the  bushings  b, 
the  sleeve  B  is  precisely  as  in  fig.  2. — Machinery,  N.T. 


COMPOUND    STEAM    ENGINE    OF  THE 
HORIZONTAL  TYPE. 

An  exhibit  that  created  some  considerable  interest  at  the 
Liege  Exhibition  was  the  compound  horizontal  steam 
engine  shown  by  the  Machinenfabriek  "Breda,"  Holland. 
It  was  of  heavy  construction,  specially  made  for 
electric  lighting  or  power  plant,  or  for  a  spinning 
or  weaving  mill,  and  was  provided,  therefore,  with  a  very 
heavy  flywheel  and  a  very  sensitive  governor  (Hartung's 
spring  governor  with  balanced  links),  with  a  variation  of 
regularity  during  one  revolution  of  2  per  cent,  being 
practically  the  highest  condition  which  can  be  put  for 
electric  lighting  machinery.      The  engine   was  of  the 


which  is  regulated  by  the  governor,  the  stay  is  dis- 
connected, and  the  valve  cuts  off  by  means  of  a  dashpot, 
which  is  well  adjustable. 

The  outlet  valves  of  the  high-pressure  cylinder  are  pro- 
vided with  a  separate  eccentric,  in  order  to  obtain  a  high 
grade  of  compression  without  making  the  outlet  too  late — 
the  ordinary  difficulty  with  Corliss  engines. 

The  valve  motion  of  the  low-pressure  cylinder  is  without 
trip  gear,  and  is  only  adjustable  by  hand.  This  can  be 
accomplished  until  the  steam  diagrams  show  no  falling  off 
of  the  steam  pressure  from  high  to  low  pressure  cylinder. 
The  opening  and  cutting  off  of  the  steam  are  very  defined. 
The  frames  are  of  the  bayonet  Corliss  type.  A  special 
study  is  made  of  the  lubrication,  and  is  automatic  through- 
out.   The  steam  cylinders  are  lubricated  by  Mollerups. 


It  is  stated  that,  owing  to  high  rates,  cost  of  labour  and 
material,  the  well-known  firm  of  marine  engineers,  Messrs. 
Yarrow  and  Company  Limited,  are  about  to  move  their  works 
from  Poplar.  It  is  most  probable  that  a  site  will  be  taken 
for  erecting  works  somewhere  on  the  Tyne. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  ''Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  implements. 
23079  T.  W.  Cowbum:  Dutch  hoes  for  gardens.  23195  G. 
Woodville:  Potato  ploughs  or  diggers.  23396  J.  G.  Bird: 
Device  for  carrying  and  loading  hay.  23611  H.  J.  Marshall : 
Cutting  the  bauds  of  sheaves  in  connection  with  thrashing 
machines.*  23630  J.  and  C.  J.  L.  Bamford :  Turning  or 
gathering  hay. 

Arms  and  Ammunition. 

23045  A.  F.  Fetch,  A.  C.  Lochenies,  and  R.  Redpath : 
Mountings  for  ordnance.  23076  T.  Brown:  Ammunition  for 
finding  the  true  value  of  naval  and  military  gunnery.  23137 
The  Metals  Corporation  Ltd.  and  Sherard  Cowper-C'oles : 
Manufacture  of  cartridge  cases,  etc.  23160  J.  Carter :  Bolt 
mechanism  of  drop-down  small  arms.  23238  J.  F.  Bennett 
and  J.  Mastin :  Explosive  sruns.  23244  A.  N.  Tucker:  Adapt- 
ing service  rifles  to  reduced  ranges.*  23324  J.  H.  Hylard  and 
F.  G.  Hughes:  Improved  bandoleer.  23371  Fried.  Krupp 
Akt.-Ges.  Fuses  for  projectiles.*  23513  F.  B.  Yingling: 
Brake  apparatus  for  guns  that  recoil  on  carriage.*  23533  T.  R. 
Raney:  Automatic  rifles.  23601  C.  P.  E.  Schnieder :  Breech- 
operating  mechanism.* 

Bottles,  Glass,  &c. 

23149  P.  Dobler:  Process  for  finely  comminuting  mica  or 
Muscow  glass.  23173  C.  H.  Hill  and  A.  E.  W.  Easton.  Non- 
refillable  bottle.  2.3294  H.  E.  Newton  (W.  A.  H.  Cameron  and 
J.  W.  Marshall,  New  South  Wales)  :  Machine  for  washing 
drinking  glasses.*  23329  F.  Sievers  and  J.  N.  Eustace:  Non- 
refillable  bottle.  23359  J.  Weller :  Non-refillable  bottle.* 
23445  W.  Dentith  and  H.  Midgley :  Prepared  glass.  23475 
D.  Coia  :  Driving  bottle  -  washing  machinery.  23555  J.  G. 
Haworth:   Bottles.    23604  J.  A.  Watt:  Non-refillable  bottle. 

Building  and  Construction. 

23048  J.  Dugdale:  Fastener  for  windows,  etc.  23126  J.  R. 
Porter:  Self-supporting  floor  blocks.  23182  T.  Bray:  Window 
sash  lock.  23237  W.  D.  Tuck:  Scaffolding.  23245  F.  C. 
Waltham  (G.  McMullen,  West  Australia)  :  Sash  fastener. 
23249  W.  H.  England:  Casement  for  iron  buildings.  23275 
A.  E.  Leeder:  Chimney  cowl.  23283  C.  T.  G.  Smith:  Tele- 
scope casement  stay.  23321  W.  H.  Bowser:  Scaffolding  fasten- 
ing cramp.  23336"  J.  Waller:  Sliding  sash  windows.  23415 
F.  Trier:  Stone  saws.  23418  A.  Herman  and  H.  Heryfelder : 
Artificial  stone  slabs.*  23532  A.  Gaspary :  Artificial  stone 
slabs.*    23545    G.   Godwin:    Sash  windows. 

Chemistry  and  Photography. 

23070  W.  Beardmore  and  Co.  Ltd.  and  Q.  Moore:  Process 
for  the  purification  of  tars.  23109  J.  Rieder:  The  production 
of  photographic  and  other  prints.  23122  J.  Y.  Johnson : 
Production  of  solid  stable  alkali-salts  of  indigo-white.  23226 
P.  Torrar.i:  Photographic  plate  and  film  holders.    23240  H.  L. 
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Anderson:  Photographic  case.  23316  G.  W.  Johnson  (Kolle 
and  Co.  Akt.-Ges.,  Germany) :  Manufacture  of  red  sulphur 
containing  colouring  matter.  23370  E.  Feilmann :  Manufac- 
ture of  colloidal  preparations.  23387  C.  Howell  and  G.  L. 
Moore:  Photographic  cameras.*  23431  W.  A.  Peters:  Carry- 
ing and  changing  photographic  plates.*  23464  G.  H. 
Timmiss:  Fireclay  retorts.  23488  J.  A.  Watts:  Photographic 
shutter.  23507  C.  W.  Rafferty  :  Demonstrating  the  kinetic 
energy  of  the  X-rays  emitted  by  radium.  23546  R.  Macpherson 
and  W.  E.  Hays:   Detergent  for  use  with  hard  water. 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

23150  J.  W.  Pearson :  Coin-freed  automatic  vending  or 
distributing  machines.  23203  W.  E.  Hipkins :  Relieving 
mechanism  of  counter  weighing  machines.  23234  R.  Biinzli: 
Coin-freed  sale  apparatus. 

Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 
23053  H.  W.  Ludlow:  Cycle  accessories,  etc.  23090  W.  J. 
Thompson:  Cycle  seat  pillars.  23103  A.  J.  Betteridge:  Brakes 
for  cycles,  etc.  23104  C.  W.  Thorneycroft  and  H.  S.  Yoxall : 
Brakes  for  cycles,  motor  cycles,  etc.  23198  H.  Brown  and  L. 
S.  Hollings:  Ball  bearings  of  free-wheel  gears,  etc.  23242 
J.  H.  Butcher:  Name  plates  for  attaching  to  cycles.  23348 
T.  Kershaw:  Mechanical  "hooter"  for  motor  cars.  23432 
N.  R.  East:  Rim  brakes.  23459  E.  H.  Townsend:  Driving 
I  gear  for  cycles.  23525  C.  Nielsen :  Tyre  inflator.*  23550  H. 
Kesterton :  Driving  and  braking  mechanism  for  cycles.  23576 
A.  Donndorf:  Alarm  devices  for  cycles.*  23579  J.  Jelley : 
Free  wheel  clutches. 

Electrical. 

23058  The  Electric  Ignition  Co.  Ltd.  and  F.  H.  Hall: 
Magneto-machines  for  use  in  connection  with  ignition  systems 
of  electrically-fired  internal-combustion  engines.  23075  T.  H. 
Large :  Electro-magnetic  power  hammer  drop  stamp  or  press. 
23077  L.  S.  Lachman:  Process  of  electric  welding.  23085 
Deutsche  Telephouwerke  R.  Stock  and  Company,  G.  m.  b.  H. : 
Systems  of  connections  for  telephone  offices,  with  separated 
i  plug  service  and  group  calling.  "23099  C.  B.  Mills  and  E.  G. 
I  Humby :  Means  of  communication  for  telephony  and  tele- 
:  graphy.  23130  W.  S.  Smith:  Electrical  cables.  23138  The 
Metals  Corporation  Ltd.  and  S.  Cowper-Coles :  Electrolytic 
refining  of  copper.  23153  H.  Chapman  :  Electric  current  trans- 
former. 23197  W.  Schofield:  Appliances  for  the  movement 
and  control  of  distant  levers  and  switches  by  electricity.  23211 
W.  P.  Thompson:  System  for  producing  electric  vibrations  of 
different  phase.  23241  J.  H.  C.  Brooking:  Laying  electric 
conductors.  23267  B.  C.  Role:  Electrical  self-generation 
dynamo  engines.  23298  C.  Jacob:  Electrical  safety  device  for 
ffuardiner  against  burglary.*  23312  S.  O.  Cowp?r-Coles : 
Electro  deposition  of  copper.    23328  A.  H.  Hoar:  Electrical 
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conduit  tubing  joints.  23402  P.  Girod :  Electric  furnace.* 
23438  P.  Girod:  Electric  distribution  systems.  23440  P. 
Girod:  Electric  distribution  systems.  23449  J.  Swinburne: 
Electric  working  of  mine  shafts.  23474  M.  K.  D.  Eoberts : 
Electro-deposition  of  metals.  23526  P.  Platsehiek:  Electrical 
furnaces.  23547  W.  Mills  and  F.  T.  Paine:  Fixing  covers  as 
used  for  the  wires  in  electric  lighting.  23553  Veritys  Ltd.  and 
P.  A.  Hirsch:  Electric  motors.  23561  G.  Hookham :  Elec- 
tricity motor  meters.  23569  E.  B.  W.  Plcws  and  T.  W. 
Anderson:  Electric  accumulators.  23582  W.  McGeoch  and 
Co.  Ltd.  and  W.  L.  Barber:  Electrical  switches.  23584  T.  J. 
Howell  and  E.  J.  Richardson:  Electric  motor  apparatus.  23619 
C.  D.  Abel  (Siemens  and  Halske  Akt.-Ges.,  Germany):  Micro- 
phones.* 23624  The  Felten  and  Guilleaume  Lahmeyer  Werke 
Akt.-Ges. :  Electric  circuit  breakers. 

Engineering  and  Mechanical. 

23044  R.  Grisson:  Elastic  couplings.  23056  J.  E.  Robin- -.n, 
E.  Robinson,  and  E.  Robinson  :  Improvements  in  Corliss  valve 
gear.    23064  H.  Connell :  Valve  gear  for  steam  pumps.    2307  t 

B.  E.  Scriven  and  W.  Church-Smith:  Mechanical  variable- 
transmission  gear.  23078  W.  R.  Proell :  Steam  engine  governor. 
23082  C.  W.  Davis  and  J.  Anderson:  Pipe  vices.  23094  W. 
Tischnoff:  Joining-  or  securing  together  of  metal  articles  or 
parts.  23113  F.  Bowling:  Methods  of  obviating  noise  in 
geared  wheels.  23119  W.  Goodwin:  Lock  nuts.  23121  E.  M. 
Fraser :  Hydraulic  elevators  and  other  hydraulic  apparatus. 
23127  T.  H.  Cole:  Motive  power  apparatus.  23133  A.  Lutze : 
Machine  for  moulding  plastic  materials.  23142  L.  M.  G. 
Delannay-Belleville :  Lubricating  pumps.  23146  .T.  Brown: 
Lifting  jacks,  especially  applicable  for  use  with  automobiles. 
23166  C.  Brown, "F.  Olai,  and  Brown  and  Barlow  Ltd.:  Oil 
distributor.  23167  C.  Brown,  F.  Olai,  and  Brown  and  Barlow 
Ltd.:  Positive-feed  lubricators.  23175  E.  J.  De  Normanville 
and  Norman  Gears  Ltd.:  Variable-speed  gear  for  motor  road 
vehicles.  23180  H.  Parsons:  Operating  mechanism  of  friction 
clutches.  23181  W.  H.  Baxter:  Belts  for  elevating,  conveying, 
and  other  machines.  23184  D.  Macaulay :  Variable-speed 
o-earing.  23187  J.  F.  Fielding :  Flexible  shaft  coupling.  23201 
W.  E.  Hipkins:  Combined  lifting  and  relieving  mechanism  for 
suspension  weighing  apparatus.  23215  A.J.  Boult :  Manufac- 
ture of  turbine  vanes.  23225  P.  Lamouroux :  Apparatus  for 
pasteurising  or  sterilising  and  filling  vessels.  23231  G.  D. 
Leech m an :  Variable-speed  gearing.  23232  G.  D.  Leechman  : 
Variable-speed  gearing.  23262  A.  EL  Lake:  Lifting  jacks. 
23265  D.  Roberts:  Knife  cleaning  apparatus.  23268  J.  Broad- 
foot  and  Sons  Ltd.  and  J.  R.  Appleby:  Bucket  pumps.*'  23271) 
A.  Cook  and  J.  Harvey.  Tools  for  cutting  or  boring  wood. 
23276  B.  Schultz  :  Appliances  for  shifting  loads.*  23285  C.  L. 
Joy:  Cutlery  grinding  machines.*  23296  J.  V.  T.  Daniels: 
Devices  for  producing  vibrations.  23304  G.  M.  Percy:  Exert- 
ing pressures  on  articles  placed  between  superposed  surfaces. 
23306  J.  M.  Ralston:  Nut  tapping  machines.*  23310  E. 
Towlson,  H.  R.  Moulton,  and  G.  T.  Hiam  :  Driving  gear  for 
motor  cars.  23313  S.  O.  Cowper-Coles :  Removing  electro- 
deposited  metallic  cylinder  for  mandrels.  23332  M.  Kav : 
Adjustable  nozzles.  23343  J.  R.  Long:  Wrenches.*  23358 
H.  T.  Hutton:  Manual  pumps.  23375  J.  Gardner:  Clutch 
and  reversing  mechanism.  23398  J.  Persoons  and  A.  Persoons: 
Centrifugal  cream  separators.*  23410  F.  W.  Howorth  (M.  B. 
Ryan,  U.S.A.):  Machine  for  making  wire  chains.*  23419  G. 
H.  A.  Perlstrom  :  Distributing  valve  motion  for  piston  machines.* 
23426  A.  H.  Brintnell:  Axle  bearings.  23435  T.  Scott-King 
and  W.  Norris:  Pneumatic  hammers.  23448  G.  Norton  :  Method 
of  actuating  valves  for  three-throw  pumps.  23462  F.  Prest- 
wich:  Transportable  pneumatic  cotton-picking  machine.  23465 
W.  C.  Adams  and  J.  Hall:  Ratchet  braces.  23469  Albion 
Motor  Car  Co.  Ltd.  and  T.  B.  Murray:  Flexible  coupling. 
23473  B.  C.  Barton:  Adjustable  attachments  of  woven  wire 
mesh  to  seats,  mattresses,  etc.  23477  H.  B.  Stocks  and  J.  R. 
Webb,  juu.:  Percussive  hand  tools.  23478  D.  Mitchell  and 
Co.  Ltd.:  Radial  drilling  machines.  23481  J.  G.  Grose:  Non- 
skiddina'  bands.  23486  E.  Scott  Snell :  Steam  Injectors  and  ejec- 
tors. 23510  C. A. Hunter  and  G.R.  Phipps  :  Wrench.  23514A.W. 
Copland:  Dough-feedina/  mechanism.*"  23516  D.  Doyen:  Sus- 
pension support  for  sliding  gate.*    23519  S.  Brotherhood  and 

C.  W.  Bryant:  Torpedo  propulsion.  23551  J.  McKinlan  and 
A.  Maefarlane:  Metal  punching  machines.  23560  J.  R."  Mac- 
kenzie: Tap  hole  plug  worked  with  a  steel  spring  arm.  23562 
R.  and  A.  G.  Groundwater:  Plummer  blocks  for  journal  bear- 
ings. 23564  J.  J.  Chipchase :  Moulding  machines.*  23568  W. 
E.  Rowlands:  Transmitting  rotary  motion  with  variable  speed. 
23583  J.  B.  Blanberg  Variable  speed  and  reversing  gear. 
23589  F.  H.  Holborrow:  Lubricators.  23599  W.  Simpson- 
Self-closing  tap.  23606  W.  A.  Read  and  F.  E.  Adams:  Trim- 
ming the  edges  of  metal  boxes.  23614  E.  M.  Trapp  (F.  R. 
Trap]),  Transvaal)  :  Indicating  the  opening  of  valves  with  non- 
lift  ing  spindles.  23617  P.  Wiltekind  Machinenbau  Akt.-Ges.: 
Percussion  tools*  23618  N.  Duustan  :  Forging  bits  for  drilling-. 
23621  C.  C.  A.  Hardie:  Pneumatic  hammer  tools.  23625  W. 
and  II.  Rose:  Speed  varying  devices  for  motive  power  engines. 


23626  E.  J.  Andrews:  Decorticating  machines.  23628  Davy 
Bros.  Ltd.  and  T.  E.  Holmes:  Steam  hydraulic  intensified 
apparatus.  23634  W.  P.  Thompson  (W.  J.  Muncaster,  U.S.A.) : 
Shafting  making  machine.*  23642  W.  H.  Walker:  Cock  valves. 
23646  L.  Courlander :   Automatic  coupling. 

Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

23066  W.  R.  Ridings:  Internal-combustion  engines.  23112 
E,  P.  Brauer :  Internal-combustion  engines.  23132  F.  R. 
Simms  and  R.  Bosch :  Magneto-electric  ignition  apparatus  for 
internal-combustion  engines.  23147  R.  L.  Hall:  Carburetters. 
23178  J.  G.  Jones:  Apparatus  for  starting  internal-combus- 
tion engines  from  drivers'  seats  without  danger  of  backfire. 
23218  A.  F.  Spooner:  Starting  mechanism  for  internal-com- 
bustion engines.  23293  B.  T.  King  (H.  J.  Harding,  France): 
Crank  movement  in  internal-combustion  engine.  23374  P.  L. 
Omant:  Internal-combustion  engines.  23389  H.  A.  Phillips: 
Mounting  the  valves  of  internal-combustion  engines.  23432 
H.  V.  Binns:  Carburetters  for  internal-combustion  engines. 
23496  F.  Lamplough  and  T.  Threlfall:  Internal-combustion 
engines.  23556  F.  H.  Royce:  Distributor  for  multiple-cylinder 
internal-combustion  engines.*  23557  F.  H.  Royce:  Internal- 
combustion  engines.*  23572  Same  as  23571:  Internal-combus- 
tion engines.  23593  A.  T.  Blythe :  Valve  gear  for  internal- 
combustion  engines.  23597  G.  C.  Bentall  and  G.  ('. 
Bingham  :  Spark  mechanism  for  internal  combustion  engines. 
23600  R.  0.  Allsop  :  Petroleum  engines.  23630  C.  R.  Stockley : 
internal  -  combustion  engines.  23638  "  Gaines  "  Reversible 
Propeller  Co.  Ltd.  and  E.  L.  Rankin:  Internal-combustion 
engines.  23610  E.  10.  Glaskin  :  Exhaust  silencers  for  internal- 
combustion  engines. 

Engines,  Steam. 

23065  P.  Mahoney  and  A.  M.  Hunt  :  Rotary  motor  engine. 
23207  W.  Douglas:  Rotary  steam  engine.  23220  P.  M. 
Justice:  Combined  impulse  and  reaction  turbines.  23291 
Belliss  and  Morcom  and  A.  Jude:  Turbines  for  expansible 
fluids.  23400  Belliss  and  Morcom  and  A.  Jude:  Turbines.* 
23410  C.  R.  Hill  and  H.  E.  Tollemache :  Turbines.  23470 
'I'.  McCarter  and  T.  Cooper:  Fluid-pressure  motors.  23498 
P.  M.  Justice  (Prall  Foreign  Motive  Power  Co.,  U.S.A.): 
Rotary  engines.*  23531  C.  C.  Oscanyan  :  Turbines.*  23631 
('.  li.  Stockley:    Fluid-pressure  turbines. 

Food  Products. 

23046  C.  C.  Brown:  Apparatus  for  heating,  and  keeping 
heated,  foods  for  invalids  and  infants.  23063  W.  Bennett  : 
Flavouring  and  colouring  flour  with  saffron.  23095  W.  Hunt 
Revolving  stand  for  piping,  ornamenting,  and  icing  bride  and 
other  cakes.  23208  S.  B.  Apostoloff:  The  manufacture  of 
bread.  23391  H.  H.  Lake  (Nordyke  and  Sharman  Co.,  U.S.A.) : 
Treatment  of  cereals.  23452  J.  Hogarth:  Treatment  of 
wheat  and  flour.  23460  J.  Hogarth:  Treatment  of  wheat  and 
H.mr.  23503  S.  B.  Apostoloff:  Manufacture  of  bread.  23523 
A.  W.  Maconochie:  Preserved  provisions. 

Furniture  and  Domestic. 

23162  VE.  Roberts:  Roasting  tin  and  steamer  combined  for 
domestic  purposes.  23258  H.  T.  and  C.  E.  Parr:  Joints  of 
bedsteads.  23322  E.  J.  Warriner,  H.  Schaver,  and  G.  R. 
Clarke:  Flat-iron  holders.  23323  T.  McBride  and  J.  Williams: 
Revolving-drawer  cabinet.*  23331  N.  Donavan :  Method  of 
carrying  beds  and  patients  in  hospitals.  23337  J.  Bramah: 
Maternity  cot  for  hospitals.  23352  G.  Tillitson  :  Outside  seats. 
23436  A.  Jordan  and  C.  H.  Wookcock:  Supporting  the  shelves 
of  bookcases.  23466  H.  W.  Spong :  Folding  cradles.  23467 
J.  T.  Grice:  Partitions.  23515  G.  W.  Brown:  Cabinets.  23518 
P.  J.  Simoulin:  Work  tables.*  23529  A.  Wanner,  juu.: 
Chairs.*  23530  E.  P.  Wanner:  Chairs*  23615  S.  Firth: 
Domestic  stoves.    23645  W.  Cassels :  Folding  tables. 

Hardware. 

23052  H.  Bracewell  and  S.  Bracewell:  Curtain  or  cornice 
poles.  23055  J.  Lethbridge  and  W.  A.  Newman:  Safety 
horseshoe  clip.  23069  A.  W.  Patching:  Buckles,  backs,  slides, 
clasps,  and  other  ornaments.  23089  A.  W.  Chesteimau  and 
C.  B.  Ketley:  Riding  stirrups.  23107  J.  Pillischer:  Springs, 
and  the  manufacture  of  the  same.  23179  C.  J.  Cooper:  Lock 
or  check  nut  with  a  compressive  action,  to  be  used  either  as 
described  or  reversed.  23192  E.  A.  Allen:  Curtain  hooks. 
23239  A.  Nathan,  A.  Scholmann,  and  H.  Silberberg :  Self- 
closing  locks.*  23407  S.  C.  Gearime :  Coupling  bolts.*  23456 
H.  Baxter:  Hook  and  eye.  23457  H.  O.  Ellis:  Locking 
arrangement  for  travelling  trunks.  23483  C.  H.  Hall  and 
■T  Robinson:  Kevhole  coverings.  23484  S.  R.  Hewitt: 
Hinges.*  23487  A.  Philpot :  Curtain  (window)  clip.  23517 
L.  B.  Anderson:  Hoisting" hooks.   23592  C.  Henning:  Foundry 
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o3l0?TTiCaL  Mathematica'-  Instruments. 
Barnard    MS8'a^ylfnrdJ  ,P.rism  for  telescopes,  etc.  23111  H.  O. 
B    Colardeau     Ma  nfi^'T'  ^gleB.    23151  L.  J. 


Er^sll'w^V^-11,^  G"  °-  Bingham:  Crank- 
snaits.    23o98  W.  H.  Prestwich :   Canopy  for  open  firegrate 

SS?H  f  W  >V  Mrar^  '71  °-  W1  MardisP  BedTadl 
23612  ±1.  13.  Walhs:  Candlestick.* 

Heat,  Light,  and  Ventilation. 

23081  M.   H    Glover  and  E.   Hill:    Firelighters.  23097 
Siemens    and    Halske    Akt.  -  Ges. :     Manufacture    of  incan- 
descence bodies  for  electric  light.    23098  Siemens  and  Halske 
Akt.-Ges. :  Glow  lamps  with  incandescence  bodies  of  tungsten 
molybdenum,    or   similar   metals.     23110   W    BSoC'  foi 
generating   furnaces.      23106  A.  J.  Le^naim.    DryW  and 
ventilating.    2.3141  G.  Mennesson :  Eadiators.    23174  R  H  S 
Webb.    Acetylene    gas    generator.      23186    A.    Smith'  The 
bonnets  or  shields  of  miners'  safety   lamps.      23190  C  H 
Woi^nop     Method  of  affixing  the  Jas  connections  23209 
A\  .  H.  Nichols  G  Nichols,  and  A.  T.  Nichols:  Anti-  vibration 
suspense  device  for  incandescent  gas  burners.    23217  L  P 
Goudey.   Alcohol-heating  lamp.    23227  T.  C.  Moller  Safety 
devices  tor  lamps.    23229  O  M.  Muller:  Miner's  lamp.  23255 
LLhW       78:  Producer-gas  generators.    23318  J.  Y. 
93390  F  (M,:H     "6raensJ'  Germany):  Mercurial  vapour  lamps 

eSill^1^^^  ^  Mil,€J:    Sockets  for  receiving 
ejecnic  lamps       23341  W.  James:    Preventing  the  holes  in 
inverted  incandescent  gas  burners  from    becoming  dogged 
S3 llh Ti        miS:  Pendants  for  electric  lamps.    23437  Tie 
U  s  t\    h°mson;Hou^  Co.  Ltd  (The  General  Electric  Co 
•U-S.A.):   Incandescent  electric  lamps.      23439  The  British 

Thomson  -S  l^T'  B^ 

USA)    Manufacture0 of  he^adgtts.  ^  W^eS SthSd 

Electrical  lamps  for  photographing  'S "the  dark     234^6  J  £ 

tt,  •  Ah ,  \  ■  £-  todd:  Lamps.  23494  M  ni,i  tt 
Harris:  Oil  and  spirit  lamps*    9Qrni   \    -p,,i  t  H' 

for  velocinedes  1   w,J         V  '  PlllTeniam:  Lamps 

burners  28565'  T  FT  ^?  ^Is-°n  1  Illvert«l  incandescent 
suj  ply  •    23573  R    H  R°SS;vF^lngt  ^  lamp  bodies  to  the 

A\  S2V%L*ti£  !afe7;bon:,ampstylene  ^atOT; 
Jewellery,  Clocks  and  Music. 

{Including  Phonographs,  e'e.) 
etlpmr'eW  Phonographs,  Cinematographs 

23140  M    Meinel     Mn  fn      +J£  f OT  Pho"°gi'aphic  plates. 

Cermany^A^tic  pFaT  playlrs^6'  "d  W'  Hd,b™' 

Leather  Goods,  including  Machinery 

BeSt^dd^^  L.  p. 

A.  Florins-  3  tf    T       ?     9  ^  Cllater:   Boots.  23299 

J-^jfd^i£rsa:  ,ReM    .  cBu'°r "  T'f 

finishing.    23364   Tt    TTiii  •   tt    i-  '   Boot  and  shoe 

T™„,    t>    /OOD*   i-*-   Hill :    Heelmo-  machines     9Qj.m    n  tt 

fee!°te^yT%SSlC-  *™  (TJ^WWfS^ 
23534  H.'  D™nyTruS  *Ce23"5e9Tl,^1^maSes  for 
studs  to  leather  23692  T  b  I  ,  ,  J\  Edkl£s :  Securing 
Darby:  Saddle  trees  * /U-5de£la*d'  E  ^  and  L\ 
and  heel  p  otectors  2<S?  R  '  t?  "  t?^  :  Renewable  sole 
trader-shoe  4  R'    E'  Blackloek:  Non-slippi„g 

Medics  J. 

^^Sr&ws^s*"1  *■*•*  23500 

Metallurgy. 

(Including  Polling,   Prawing,  CaUir.g,  tie.) 
23096  ,T.  Morin:   Crushing  mills     93074   t     m,,  ,„  . 
C  Oulman:  Cleaning,  ores  *    ninl' t    a  1    1     J£a/e.ri?ler  aml 
"'.»•<  silver  from  their  oris     1^2?  f  V*?'?'  0bta*?^  ^d 
of  poor  ores.    2338 IF  V *  \    a.?  i'  ^"urne:  Treatment 
Griffiths:  P  gments  A         :  Boiler  mills.    23633  T. 


appai  itus  for  tracing  without  the  use  of  tracing  paper.  23194 
■L  Moores:  Heat  alarm  and  indicator.    23200  W   E  HiPk 
Movable  positioning  nib  for  poise  weights  of  steelyard  we  eh 
mg  apparatus.    23210  A.  E.  Mallandain  and  F  W   GlaiTfaefd  •" 

^vTors,  V-  r32.56  T-  Bl'°Wn:  Stereoscope ^  23257  R 
iayloi.  Speed  indicators.  23425  T  E   WaHh^Z  ■  «+«ZT 

|PP?ratus  23491  A.  C.  A .  Zeuther  :  Balances  *  23524  Tflffi 
Speed  md.cators.     23549  W.  R.  Bowers:   Micrometer  d£' 
fnstnJer''^/?-^       W' Rowley:  SpSifi^g 
Tri,lr        /.  1    1  +       L'    Pl8'e°n:     Stereoscope.*      23636  F 
Binocu.ars^1C",atl,,g:    '»achi"-  #     23641     |.     W.    Heath  / 

Printing  and  Typewriting. 

rofSs9  ^32l3JRS<iR:  ^eallS  ^ountiog' stone  lithographic 
H  B  M ft p ti o  11  t  f  ■  Kmg:,  Typewriting  machines  23247 
p '  15 ■  Mitchell:  Liking  mechanism.  23287  Hidalgo  Mov-T 
Paper  carriages  of  typewriters  <>3388  W  W  1  ,  g  ,  i?Jt' 
Woodrofte:  Assembft  mtSni^of  rl'e  *ice°rf? tnSvne 
machine.  23409 ■  G  R.  Cornwall:  Printing'  prie^.* 
Cooke    P    t  ■  B^o,mechanical  proces^    23455  H  E 

Cooke.  Postcard  printing  carrier.    23485  W.  H   Lock   J  G 

V^S^^ii^^  Bscapemenrmechti.ii  5 

Machines.1  23540  P  j!  Bennett,  Arsons  STg1^ 
Bennett:   Rotary  printing  press.  ^arso"s,  and  H.  W. 

Railways  and  Tramways. 

930S88A  ^^LaW^nCeA:   P°int  mechanism  for  tramways  etc 

23?44  W  ¥  SniPPwUS  f?r  i°S  ^S^g  on  railways 
-,iL4i  w.  V.  Turner:  Automatic-fluid  pressure  brakes  L 
railway  vehicles,  etc  23106  T  W  m  w  11  ule.  °raKes  toi 
railway  wae-nrrT  9Q9->i  r<  n  A  M"  WalIace :  Axle  boxes  of 
jeinn ay  wagons.  23221  &.  Greetham  :  Electrical  fofr-sio-rnlHnn. 
apparatus  tor  railways  etc     93999  a    w„      j  iog-signaJling 

vehiclef '  23959   f  w'V    t  b+°XeS.-°f  railway  a"d  tramway 
ve  Lies'    Ki  il81^^^11"^  for  ^ilway 
9397a  k  cw-I'  J^n  7r:  Jolding  platform  step  for  tramcars 
\    F    (S  t      5    6  Seele^'  U.S.A.)  :  Signalling.*  2330g 

A.  E.  Ostrander.  Railway  cars  23307  T  M,r  n  »  ™- 
Stevenson,  W  Sclater  an^i  C  F  w  ^  V,  ^  C*  C'  A"  W- 
93300  t?  TJ^  ii  ^'  f  cl  °-  -hj-  Watle:  Railway  vehicles* 
-3309  E.  Peckham  :  Railway  vehicles.  23346  S.  Roberts  ind 
A  F  Ost  A»tema«°  I«*  ^r  railway  vehicle  doors  23381 
4  F  "fkf^  3  :  Under-framing  of  railway  cars.*  23382 
A.  h,.  Ostrander :  Railway  car  seats  *  9qq«q  a  t?  n  j°-J 
railway  car  qpnti  wmi  i  t  n  1  ^«8ci  A.  h..  Ostrander: 
23385  A    F  t4  Bn'  0strander:  Railway  car  seats 

fW,-'  A'  V,  9,stlauder:  Railway  car  seats.  23386  A  E 
Ostrander:   Railway  ear  seats     9340^  T    T>    t?  V,  J- 

rail  inints  *  o-anr  a  t  rf  t  '  J',*Jr  J  •  L-  Evans:  Railway 
t?    i    1  406  A-  J>  F-  Jones:  Railway  signalling.  ^q.o'A 

R.  E.  L.   Maxey :   Metal  railroad  ties.*    23433  W  Os«2 

ft'tlrt.  23441  N--R-  ^t:  BlectdI\.anwSs. 

ISif  ra^:;  2R3602Wpy  KyleTnd  JC\  ^  %  ^  i 
switches*    23616  T    tt    w,'  1?        '  R-.  Cress:  Railroad 

ircnes.      .3616.1.  H.  Hunter:  Hallway  signalling  lamp. 

Sanitation 

23047  J.  Round:   Water  closet  seat  and  pan       23152  W 

f  6  consfcr,C1tion  of  wat«  closets  2.3161  H  E 
Smith:  Refuse  receptac  es.  23189  T  W  0^r.„a^•  A  i-  . 
slop  and  water   van      23357   P     i     t     ?loTeJ:  Combined 

refuse.  23393  H.  W^Blalffif  C WnLg'filS  ^  H^P 
basins.  Rh0des  and  R  -  Gaunt :  Water  closet 

Shipbuilding  and  Navigation. 

1.  Jensen:  Saihng  boats.*  23403  D  W  SHl-,1^  •  T!„n  1  i 
doors*  9Qe;n«  r   n   T\/r„„  •       "Jiuo        vv-  otiobs.  Bulkhead 

Submarines  ^kfifi  flf  n  S^erj^  23520  B-  G-  Nanochkine: 
Wyss  ZSFcn  .  Ifl  Akt--GelS-  de  Maschinenfabrik  von  Escher 
vvyss  and  Co.  .  Submarine  boats*    23570  P.  W.  Patrick  and 

S  •  r'  w-R°1T  Harper:  ValTW  of  steering  engines  JfflS? 

v  Chadb,^'rNavi?a<i?al  rndin^  S 

'lunches.  :    Motor   installations  for 


Spinning,  Weaving,  and  Allied  Trades 
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other  fabrics.'  23206  W.  Miller  and  N.  Ginger:  Colouring 
compound  for  marking  textile  materials.  23266  E.  Holling- 
worth  (Tiie  Crompton  and  Knowles  Loom  Works,  U.S.A.)  : 
Automatic  weft-replenishing  or  filling  change  looms.  23317 
G.  W.  Johnson  (Kaller  and  Company  Akt.-Ges.,  Germany)  : 
Dyeing  or  printing  red  fibres.  23333  E.  Firth  and 
T.  S.  Gill:  Cleaning  roller  of  carding  engines.  23345  J. 
Ickringill:  (Sterilisation  of  wool.  23349  T.  McCoard  and  J. 
MeCoard:  King  spinning.  23365  J.  Pollard:  Twist  lace 
machines.  23395  H.  Sunima:  Weaving  shuttles.*  23405  H. 
gumma:  Weaving  shuttles.  23461  B.  Kellett :  Sectional-warp 
winding  and  warping  machines.  23471  F.  Ratcliffe :  Weft-fork 
mechanism  for  looms.  23499  J.  G.  Jackson :  Flexible  fabrics. 
23509  M.  Nicolas:  'Cleaning  textile  fabrics.  23537  W.  E. 
Hays :  Removing  insoluble  soaps  produced  in  fabrics  washed 
in  hard  water.  23558  W.  Hoklsworth :  Feed  motions  for 
carding  machines.  23574  J.  E.  Stephenson  and  J.  H.  White- 
head:  Ball-bearing  carriage  of  Noble's  combing  machines. 

Stationery  and  Paper. 

23073  G.  von  Reinolts :  Calendar.  23091  T.  T.  Nelson  and 
J.  Murray :  End-papering  and  stripping  machine  for  books. 
23092  J.  T.  Nelson  and  J.  Murray:  Gathering  machine  for 
bookbinders'  use.  23143  D.  N.  Dunlop :  Binding  attachment 
for  papers,  etc.  23155  C.  C.  Keech :  Pen  and  pencil  clip. 
23176  H.  Heari:e  and  T.  S.  Hooper:  Fountain  or  reservoir 
pens.  23214  J.  H.  Inglesant :  File  cases  for  cards.  23254  R. 
Pybtis:  Divisible  postage  or  receipt  stamp.  23273  M.  J. 
Adams:  Reservoir  pens.  23232  C.  L.  Thompson :  Cigarette 
papers.  23302  H.  Becker  and  F.  Kolblinger :  Pictorial  post- 
cards.* 23373  T.  Rayton  and  H.  Stevenson  and  Sons  Ltd. : 
Folding  cardboard  boxes.  23377  H.  Hughes:  Greeting  cards. 
23399J.  McNaughton :  Paper-making  apparatus.*  23421  T. 
Burney :  Collapsible  boxes.  23492  J.  G.  Jackson :  Visibly- 
indexed  Book  of  Common  Prayer. 

Steam  Boilers  and  Fittings. 

23072  G.  Sinclair:  Water-tube  boilers.  23110  E.  Rotter: 
Steam  superheaters.  23154  J.  T.  Forster :  Tube  cleaners. 
23157  R.  H.  Bilton :  Construction  of  chimneys,  flues,  venti- 
lating shafts,  etc.,  to  prevent  down  draught  and  smoking. 
23272  H.  C.  Board:  Flame  and  heat  deflectors  for  hot-water 
boilers.  23292  W.  D.  Thomas:  Draw-off  fittings  to  pipe  lines. 
23327  R.  B.  Smith:  Mechanism  for  regulating  the  circulation 
of  the  water  in  boilers.  23417  C.  Bourdon:  Multitubular 
boilers  with  fixed  elements.*  23443  C.  E.  Tetlow :  Low-water 
alarm  for  steam  boilers.  23541  H.  Klee:  Steam  boilers  with 
internal  combustion  of  gas.  23613  O.  Donatz :  Boiler  flue 
cleaners.*  23635  A.  Thomas:  Automatic  regulators  for  gas- 
heated  boilers. 

Toys,  Games,  and  Sport. 

23043  G.  Wakeman :  Ball-joint  cricket  stumps  or  wickets. 
23171  J.  Williamson  and  A.  R.  Watson:  Indoor  bowling 
green.  23205  W.  P.  Douglas:  Games.  23252  A.  Urquhart 
and  H.Hansen:  Golf  balls.  23284  E.  Edward :  Game.  23380 
F.  C.  Winby,  jun. :  Toy.  23463  W.  D.  and  J.  I.  Hawdon : 
Pin-prick  scorer  for  games.  23528  H.  Lander  and  C.  Funke: 
Toys. 

Tyres. 

23093  P.  T.  J.  Estler:  Method  of  securing  flexible  blocks  to 
the  rims  or  tyres  of  road  vehicles.  23118  J.  H.  Glew:  Con- 
struction of  resilient  tyre  for  road  vehicles.  23123  W.  F. 
Beasley:  Resilient  tvres.  23124  E.  J.  Hurley:  Resilient  tyres. 
2U23  W.  F.  Beasley:  Resilient  tyres.  23145  J.  P.  Le  Grand: 
Protective  covers  for  pneumatic  or  solid  elastic  wheel  tyres. 
232IC  L.  S.  Porter:  Valves  for  pneumatic  tvres.  23248  J.  R. 
Taylor  :  Tyre  inflators.  23277  F.  R.  Alexander :  Tyres.  23338 
F.  Boyce :  Puncture  finder.  23344  E.  C.  Robiuson :  Tyres. 
23353  D.  McTear:  Non-skidding  device.  23355  N.  Farm'iloc: 
Tyre.  23412  Soc.  Bardon,  Olerc,  and  Co.  and  B.  Desouches: 
Protective  covering  for  pneumatic  tyres.*  23414  M.  Rossmann  : 
Tyres.  23128  A.  J.  Jackson:  Pneumatic  tyres.  23502  G.  H. 
and  W.  (jun.)  Hucks:  Insertion  of  tyres  into  rims  of  wheels. 
23512  Soc.  Bardon,  Clerc,  and  Co.  and  B.  Desouches:  Anti- 
slipping  covering  for  pneumatic  tyres.*  23543  W.  Turner : 
Application  of  elastic  tyres  to  rims  of  wheels  now  in  use.  23578 
J.  D.  Roots:  Pneumatic  tyres.  23580  A.  J.  Noel:  Non-skid- 
ding device.  23590  T.  and  R.  Slcper :  Machinery  for  use  in 
making  pneumatic  tyres. 

Vehicle?,   Wheels,  etc. 

23101  E.  M.  Williams:  Collapsible  and  convertible  invalid 
carriage  or  littetf.  23129  L-  M.  G.  Delaunay-Belleville : 
Cooling  apparatus  for  motor  road  vehicles.  23172  H.  PiepeT : 
Electro-mechanical  systems  for  the  propulsion  of  automobiles. 
23202  W.  P.  Young:  Mailcarts,  etc.  23223  J.  Miiller:  Device 
for  limiting  the  speed  of  motor  cars.  23271  C.  Dousmain : 
Spring  wheel.    23286  J.  G.  Carew-Jibson :  Weather  shields  for 


motor  vehicles.*  23295  W.  W.  Ogden  and  W.  C.  Yelton: 
Vehicle  bodies.*  23308  L.  Brenuan :  High-speed  wheels.  23314 

G.  McCullum  :  Brake  for  motor  cars.  23325  T.  Parker :  Motor 
vehicles.  23326  R.  P.  Doudiney  and  G.  C.  Gnapp:  Alarms 
for  use  on  motor  cars.  23339  H.  Perrins :  Wheels.  23347  A. 
Rivett :  Dust  shield  for  motor  cars.  23423  A.  Mans:  Miti- 
gating jolts  in  vehicles.*  23468  Albion  Motor  Car  Co.  Ltd. 
and  T.  B.  Murray:  Motor  vehicle  driving  gear.  23482  W.  H. 
Doherty  and  The  Doherty  Motor  Components  Ltd. :  Radiators 
for  motor  cars.  23490  R.  W.  A.  Brewer:  Cover  for  occupants 
of  the  front  seats  of  motor  cars.  23544  F.  H.  Royce:  Auto- 
mobiles. 23552  The  Enfield  Cycle  Co.  Ltd.  and  W.  Guillon: 
Steering  mechanism  of  motor  cars.  23554  A.  Hitchen :  Motor 
vehicles.  23571  The  New  Arrol-Johnston  Car  Co.  Ltd.  and 
J.  S.  Napier:  Under-carriage  of  motor  vehicles.  23575  J.  W. 
Glover:  Road  vehicles.  23587  T.  Inchbold :  Wheels  for  road 
vehicles. 

Wearing  Apparel. 

23054  E.  Smith:  Method  of  cutting  and  manufacturing 
undergarments  known  as  "  combinations  "  from  tubular  fabrics. 
23059  E.  Smith:  Method  of  cutting  and  manufacturing  under- 
garments known  as1  "combinations"  from  tubular  •  fabrics. 
23071  S.  H.  Terry:  Overcoats,  etc.  23128  J.  Jones:  Device 
for  raising  ladies  skirts  from  the  ground.  23216  J.  E.  Clarke: 
Busks  for  corsets.  23230  F.  Sabbatani:  Trousers  and  fastening 
and  suspension  devices  for  the  same.    23280  A.  Barnet  and 

H.  Temple:  Spring  hair  pad.  23281  J.  S.  Davies  and  A. 
Lewis:  Wardrobes.  23289  F.  Heddle:  Pockets  for  wearing 
apparel.  23454  C.  Grossi :  Ironing  silk  hats.  23535  H.  E. 
Helmore :  Prevention  of  starting  of  "bones'''  in  corsets.  23608 
A.  W.  Tindall:  Pressing  the  collars  of  coats.  23637  L.  N. 
Farmer :  Tie  clip. 

Miscellaneous. 

23051  C.  McCloskey,  H.  McCloskey,  G.  C.  Phoenix,  and 
M.  Gould:  Sewing  machines.  23057  A.  Kelman :  Stilts.  23060 
The  Trawl  Owners'  and  Traders'  Engineering  Company  Ltd. 
and  W.  Lee:  Warp  guiding  gear  for  steam  trawler  winches, 
etc.  23061  R.  Straubel :  Reflectors.  23062  S.  Brentnall :  Pro- 
tecting the  }5aint,  polish,  or  the  like  of  shop  fronts,  door 
jambs,  etc.,  and  at  the  same  time  providing  a  means  of 
advertisement.  23067  T.  Hitchen :  Construction  of  baking 
oven  doors,  etc.  23068  R.  Cowan  and  R.  J.  Coppack:  Gold 
mine  battery  pulleys.  23080  H.  Hutt :  Apparatus  for  dis- 
playing diagrams,  drawings,  maps,  pictures,  etc.  23084  F.  W. 
Mellowes:  Glazing  devices.  23086  J.  Munford:  Cycle  recupera- 
tive continuous  glass-melting  furnace.  23087  E.  Pirwitz : 
Kneading  machines.  23114  J.  L.  Demoville :  Improved  appa- 
ratus for  squeezing  and  extracting  the  juice  from  lemons, 
oranges,  etc.  23117  J.  Smirlian  and  L.  Lagiies:  Apparatus 
for  heating  and  distributing  fluid  or  fusible  substances  in  any 
desired  or  regulated  quantities  without  waste.  23131  C. 
Phillips:  Tip  carts  or  wagons.  23135  A.  C.  Brown:  Fire 
alarms.  23136  A.  Cowings:  Door-closing  apparatus.  23139 
R.  G.  Howson :  Muffle  kilns,  etc.  23148  J.  Swan:  Apparatus 
or  machinery  for  making  cigarettes,  etc.  23156  W.  Bate: 
Devices  for  hanging  picture  frames.  23163  T.  Gare:  Process 
of  reclaiming  old  or  waste  vulcanised  indiarubber.  23165 
G  W.  Goldsack:  Necklets,  chains,  bracelets,  etc.  23168  G. 
Chisholm:  Metal  sockets  or  gratings  of  the  waste  outlets  of 
stoneware  sinks,  etc.  23170  H.  Ralph:  Composition  for 
glazing  linen.  23177  E.  E.  Keighley :  Device  for  holding 
sacks,  bags,  etc.,  during  the  process  of  filling.  23183  S.  E. 
Haskin :  Curing  or  maturing  and  preserving  wood.  23185 
R.  H.  H.  Marsh  and  H.  E.  Parratt :  Apparatus  for 
evaporating  liquids.    23193  E.  A.  Allen:  Fender  stops.  23199 

D.  Hayward  :  Combined  curry,  curry  comb,  and  brush.  23201 

E.  von  Schoon-Corbitzthal :  Telescoping  cover  for  umbrellas. 
23212  J.  W.  Paton :  Covers  or  wrappers  for  umbrellas,  parasols, 
etc.  23224  W.  P.  Thompson :  Means  to  indicate  at  different 
points  the  reading  of  logs.  23233  G.  S.  Baker:  Machine  for 
automatically  filling  moulds,  bottles,  tins,  etc.,  with  plastic, 
liquid,  or  semi-liquid  substances.  23235  R.  M.  Balston :  Kites, 
etc.  23250  B.  R.  Phillipson :  Incubators.  23251  A.  C. 
Mitchell:  Advertising.  23253  J.  B.  Bruce:  Window-displaying 
devices.  23260  F.  Murray:  Flood  preventer.  T.  W.  Francis: 
Coin-counting  machine.  23264  T.  Wilcox  :  Padlock  locket  for 
bracelet  attachment.  23269  J.  A.  Bayley :  Tobacco  pipe  cleaner. 
23288  C.  H.  Park  and  A.  E.  Palmer:  Adjustable  carrier  for 
holding  wash-hand  basin.  23290  F.  H.  Bomiffm:  Extracting 
indiarubber  for  plant  containing  same.  23297  J.  Walker : 
Dress  stands  or  supports.*  23300  W.  M.  Davison :  Device  for 
vending  measured  quantities  of  liquids.*  23301  R.  and  W.  G. 
Simon:  Automatic  weighing  of  pulverulent  material.  23303 
T.  E.  Crisp  and  R.  J.  Fry:  Spring  traps  for  animals.*  23311 
J.  B.  Nan:  Reversing  valves  for  regenerative  furnace.*  23315 
W.  T.  Donnelly:  Marine  transportation  unit.*  23319  T.  E. 
Beaumont :  Recovering  gold  from  disintegrated  ores.  23334 
A.  C.  Stoneman  and  A.  F.  Kidde:  Sweeping  brushes  and 
brooms.      23335    C.   Whittington :    Cork -drawing  machine. 
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15531  Youlten :   Instrument  for  sighting  guns  from  cover 

15658  Whyte  and  Crossley :  Boiler  tubes. 

Instead  of  employing  straight  tubes,  as  commonly  used  in 
boilers,  they  are  constructed  in  sinuous  form,  each  tube  being 
so  bent  that  a  number  of  short  portions  of  its  lengths  are 
approximately  straight,  but  out  of  the  axial  line  with 
alternate  short  portions  of  its  lengths,  these  straight  parts 
being  united  by  curved  or  inclined  parts. 

15686  Cohn :  Machines  for  corrugating  or  gathering  and  sew- 
ing tubular  and  like  fabrics,  such  as  the  heads  of  mantles,  for 
gas  lighting  by  incandescence.     17816  Elmore:    Process  for 
separating  certain  constituents  of  finely-divided  material  by 
causing  them  to  rise  or  float  in  a  liquid.    19779  Owen  and 
Threlfall :  Manufacture  of  leather.    19780  Owen  and  Threlfall : 
Manufacture  of  leather  for  use  as  a  substitute  for  indiarubber 
and  for  various  other  purposes. 
19949  Stocks :  Power  hammer  and  means  of  operating  same. 
In  power  hammers  and  like  percussive  tools  worked  in 
conjunction    with  an   air   compressor,    the  air  pressure 
genei&ted  at  each  stroke  of  the  compressor  is  retained  until 


a  predetermined  pressure  is  obtained,  utilising  the  excess 
of  such  pressure  at  each  stroke  of  the  air  compressor  to  drive 
the  piston  or  hammer  of  the  tool  back  and  forth. 
21908  Lake  (Akers  Steering  Gear  Co.)  :    Steering  gear  for 
beats.    22025  Turner :  Apparatus  for  folding  and  creasing  tex- 
tile fabrics  and  the  like.     22029  Huskisson :   Eulers.  22046 
Limebeer:  Coin-freed  mechanism.    22122  Stockford  :  Stopper  for 
hermetically  closing  glass  bottles  and  other   vessels.  22140 
Pulbrook  and  Pulbrook:  Methods  of  neutralising  vibration  in 
vehicles. 

22164  Berry:  Apparatus  for  use  in  the  distribution  of  alter- 
nating; electric  current. 

The  invention  consists  therein  that  a  main  and  a  supple- 
mentary transformer,  A  and  B  respectively,  are  connected  in 
such  a  manner  that  their  primary  windings,  as  well  as  their 


secondaries,  are  put  in  series  wheu  the  load  falls  below  a 
predetermined  lower  limit,  and  in  parallel  when  full  load  js 
reached.  These  connections  are  made  automatically  by 
low  and  high-tension  switches  operated  electro  magnetically. 
22252  Burin :  Drilling  and  boring  apparatus.  [Date  applied 
tor  under  International  Convention,  October  15th,  1903.] 


22168  Roche:  Boilers  for  instantaneous  vaporisation.  [Date 
applied  for  under  International  Convention,  September  5th, 
1904. J 

The  boiler  is  formed  by  an  annular  space  comprised 
between  two  cylinders  A  jointed  at  the  two  extremities,  and 
the  internal  division  of  the  cylinders  being  effected  by  means 


of  ribs  parallel  with  their  axes,  or  helicoidal  surfaces  increas- 
ing the  heating  surface.  The  boiler  may  also  be  used  for 
the  vaporisation  of  hydrocarbons,  etc. 

22183  Hurd:  Furnace  flue  tube  fittings  for  steam  boilers. 
A  deflecting,  heat  storing,  and  soot-burning  cone,  disc,  or 
member  is  provided  in  the  flue,  and  is  capable  of  being  dis- 
placed and  turned  into  a  position  to  permit  of  the  inspection 
and  cleaning  of  the  flues. 

22261  Yolker  and  Prugel :  Explosion  engines. 

On  the  descent  of  the  piston  the  inlet  valve  A  is  lifted,  and 
air  enter  the  lower  small  holes.  This  raises  the  light  disc 
B  so  that  fuel  is  admitted  by  the  needle  valve.  Complete 


vaporisation  is  effected  by  the  utilisation  of  Hie  heat  of  the 
wasted  gas  in  the  annular  chamber  ('.  which  is  opened  to 
the  cylinder  by  a  half-speed  cam  in  the  usual  way. 

22331  Corey:  Mounting  of  stereotype,  electrotype,  and  other 
printing  surfaces.  22369  Berry:  Means  or  apparatus  for  regu- 
lating the  difference  of  potential  between  portions  of  electric 
current  distributing  systems.    22428  Tyler:  Winding  apparatus. 
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22456  Boult  (United  Shoe  Machinery  Co.)  :  Machines  for  making 
and  inserting- fasteners.    22458  Dahl  and  Lund:  Mowing  or 
reaping  machines. 
22522  Wellington  and  Daniell :  Arc  lamps. 

The  shunt  coil  being  energised  its  core  causes  the  feeding 
pawl  A  to  push  the  upper  carbon  into  contact  with  the  lower 
carbon.    The  series  coil  being  powerfully  energised  its  corf 


causes  the  upper  carbon  to  be  lifted  by  means  of  the  lifting 
pawl  B.    The  latter  is  out  of  engagement  with  the  rack  C 
when  the  carbon  is  pushed  downwards. 
22548    Barnes:    Apparatus    for    spraying    liquids.  22557 
Perdrizet :  Process  for  the  manufacture  of  artificial  pearls  and 
other   articles.    [Date  applied  for  under  International  Con- 
vention, November   18th,    1903.]       22561  Mounce :  Portable 
machines  for  simultaneously  thrashing,  grinding,  and  crushing 
corn,  cutting  chaff,  and  delivering  the  same  into  sacks.  22563 
Wadkin  and  Jarvis :  Wood-working  machines.  22584  MeCombie: 
Chart  rule  and  scale.    22590  Barker:  Apparatus  for  heating 
water  and  circulating  the  heated  water.       22610  Sharpies: 
Certain  kinds  of  burners  for  oil  lamps. 
22612  Ealston  and  Arnott :  Nut  tapping  or  screwing  machines. 
Means  are  provided  for  holding  and  revolving  an  upright 
tap,  without  moving  it  vertically,  whilst  the  nut  blanks  are  fed 
to  a  vertically-moving  tubular  forcer  which  works  in  guides, 


and  is  .so  made  as  to  receive  and  hold  each  blank  in  position 
at  the  top  of  the  tap  and  then  to  descend  with  the  blank 
and  force  it  down  and  over  the  screwed  part,  whereupon  the 
forcer  is  raised  aga;n  in  order  to  receive  and  tap  another  nut . 
22631  Latour :  Methods  of  exciting  electro  magnets  by  alter- 
nating electric  currents.    [Date  applied  for  under  International 
Convention,  October  20th,  1903.] 

Polyphase  currents  are  supplied  to  a  commutator,  upon 
which  sets  of  brushes  rotate  in  synchronism  with  the  fre- 
quency of  the  currents  supplied,  the  commutator  having  a 
number  of  segments  corresponding  to  the  number  of  winding 
sections  provided  on  the  magnet  to  be  excited.  The  number 
of  ampere  turns  being  for  one  set  of  brushes,  4  I  sin.-  a,  and 
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for  the  other  set,  perpendicular  to  the  first,  4  I  cos.2  a,  the 
resultant  flux  is  4  I,  and  uni-directional  magnetisation  is 


obtained.    This  method  may  be   employed  for  rendering 

alternating-current  generators  self-exciting. 
22638  Shiels :  Gas  or  vapour  burners.  22640a  Constable: 
Mounting  of  cover-lids  for  dust  carts" and  like  vehicles.  [Date 
applied  for  under  Patents  Rule  9,  October  20th,  1904.]  22663 
Smith:  Callipers  and  the  like.  22668  Boult  (United  Shoe 
Machinery  Co.)  :  Trimming  machines  used  in  the  manufacture  of 
boots  and  shoes.  22671  Peel :  Mowing,  haymaking,  and  like 
machines.  22673  Williams:  Composition  for  affixing  objects  or 
materials  upon  flat  or  other  surfaces.  22677  Nicholls:  Venti- 
lators for  windows  and  other  openings,  meat  safes,  and  other 
purposes,  applicable  also  as  window  blinds.  22681  Hill:  Radiator 
for  cooling  water  on  motor  cars  and  the  like.  22704  Hornof: 
Malt  kilns.  22722  Boult  (United  Shoe  Machinery  Co.)  :  Assem- 
bling- machine  for  use  in  the  manufacture  of  boots  and  shoes. 
22792  Boult  (United  Shoe  Machinery  Co.) :  Machines  for  pre- 
senting paste  or  analogous  adhesive  matter.  22835  Williams: 
Process  of  ornamenting  glass  or  other  transparent  or  translucent 
materials.  22873  Salenius:  Methods  of  and  means  for  separating 
liquids. 

22894  McKim  and  Lennard  :  Pneumatic  tyres. 

The  tyre  comprises  a  number  of  independent  air  chambers 
which  are  adapted  to  be  connected  together  to  form  a  com- 
plete series  by  means  of  clips,  comprising  two  pieces  having 


holes  to  embrace  riexible  nipples  upon  the  air  chamber.  A 
connecting  link  is  provided  to  which  the  two  parts  can  be 
hinged  at  the  lower  end,  a  catch  for  locking  being  provided. 
22918   Ickriugill :    Measuring  and  indicating  or  recording 
mechanism,  the  same  being  especially  applicable  for  use  in 
connection  with  warping,   beaming,  and  like  machines. 

22962  Gresham,  Gresham,  and  Kiernan:  Vacuum  brake 
apparatus  for  electrically  operated  and  other  trains. 

The  rapid  release  of  the  brakes  is  obtained  by  with- 
drawing the  ball  valves  A  from  their  .seats  by  means  ol 
diaphragms  B  connected  to  the  stems  of  the  usual  valve 
cages.  -  One  side  of  the  diaphragm  is  always  under  atmo- 
spheric pressure,  whilst  the  other  side  is  connected  to  the 
pipe  wheu  it  is  desired  to  release  the  brakes;  the  reduced 
pressure  on  the  latter  side  effects  the  withdrawal  i>t  the 
ball  valve  off  it's  seat. 
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22987  Palmer:  Dress  fastener. 


23205  British  Thomson-Houston  Co.  Ltd.  (Allgenieine  Elek- 
tricitats-Ges.  >  :  Regulation  of  alternating  electric  distributing 
systems. 

The  invention  consists  in  providing  an  alternating-current 
booster  in  which  the  motor  element  has  both  its  rotor  and 


stator  connected  to  the  supply  system,  the  machine  being 
excited  by  the  current  of  the  supply  system  or  by  a  current 
proportional  thereto  through  a  commutator  and  brushes. 
23275  Logan  :  Mechanical  piano  jilayers.  23295  Hoag:  Paper- 
feeding  apparatus  for  use  in  connection  with  printing  presses. 
[Date  applied  for  under  International  Convention,  December 
15th,  1903.]  23337  Haylock :  Apparatus  for  regulating  tem- 
perature. 23431  Bisson :  Ornamental  linings  for  fruit,  flowers, 
and  the  like  receptacles,  and  also  ornamental  fruit  wrappers. 
23435  Braime  and  Braime:  Sanitary  buckets.  23485  Streuli: 
Apparatus  for  use  in  manufacturing  mosaic  tiles  or  the  like. 
[Date  applied  for  under  International  Convention  November 
12th,  1903.]  23534  Gledhill:  Cash  check  tills.  23675  Blau : 
Method  of  treating  distillation  gases  to  obtain  an  illuminating 
gas  in  a  highly-compressed  form  suitable  for  transport.  [Date 
applied  for  under  International  Convention,  November  2nd, 
1903.]  23944  Goldston :  Incandescent  gas  lighting  and  lamps 
or  devices  therefor.  24262  Horton :  Machines  for  forming  wire- 
drawing dies.  24271  Horton:  Machines  for  grinding  die- 
making  driving  punches,  reamers,  and  the  like.  24283  Walker: 
Construction  of  umbrellas.  24427  Johnson  and  Smith:  Certain 
kinds  of  letter  file  fittings.  24535  Wheeler  :  Means  for  operating 
the  sliding  doors  of  railway  cars,  tramcars,  omnibuses,  and 
other  vehicles.  24545  Spivey :  Machinery  or  apparatus  for 
distributing  oil  or  other  liquids  upon  fibres.  24565  Roe  :  Curtain 
poles.    24620  Parsons  and  Ball :  Electric  clocks  and  the  like. 

24725  Lanchester:  Motors  and  driving  gear  suitable  for  motor 
road  vehicles  and  the  like. 

The  engine  shaft  is  driven  by  eccentrics  in  lieu  of  cranks, 
and  the  transmission  shaft  is  arranged  passing  through  the 
motor  shaft,  and  is  adapted  to  be  geared  thereto  by  a  direct 


clutch  on  the  one  hand  or  by  epicyclic  gear  on  the  other, 
the  said  transmission  shaft  being  employed  for  the  pro- 
pulsion of  the  vehicle. 

24746  Mills  (Lombard;:  Measuring  instrument  or  gauge  for 
use  in  conical  turning  and  boring,  screw  cutting,  and  the  like. 
24910  Tirmann  and  Tirmann :  Apparatus  for  introducing, 
developing,  washing,  and  fixing  photographic  plates,  films,  or 
sensitized  surfaces,  without  the  use  of  a  dark  room. 
24938  Hargreaves,  jun.,  and  Hargreaves:  Steam  traps. 

When  the  float  falls,  owing  to  the  quantity  of  condensed 
steam  therein,  it  actuates  a  cam  A  (shown  in  the  small 
illustration)  to  open  a  compound  steam  valve  and  admit 


steam  to  blow  the  water  out  of  the  float  through  the  central 
escape  pipe.    The  partition  within  the  float  ensures  steadi- 


ness of  action,  a  certain  quantity  of  water  always  remain- 
ing in  the  float. 

24981  Sharp:  Motorcars  and  motor  tricycles.  25054  Page  and 
Morrison  :  Outside  seats  of  tramcars,  omnibuses,  and  the  like, 
applicable  also  to  promenade  and  like  seats.  25093  Lloyd: 
Fencing. 

25160  Bennis  :  Conveyers  applicable  for  coke  and  other  material. 
The  conveyer  is  constructed  with  a  flat  stationary  bed, 
pulleys  or  wheels  supported  in  fixed  bearings  at  the  sides 
thereof,  chains  to  cany  the  scrapers  travelling  over  the 


pulleys,  moving  sides  connected  to  the  chains,  which  travel 
forward  with  them,  and  scrapers  also  pivoted  to  the  links 
of  the  chains. 

25176  Robinson:  Refrigerators  for  cooling  liquids.  25227 
Hamblet :  Brick  kilns  and  the  like.  25331  Hargreaves:  Treat- 
ing the  contents  of  electrolytic  cells.  25650  Jones  and  Park: 
Bobbin  and  flyer  frames  and  the  like.  25676  Boyd  and  J.  and 
T.  Boyd  Ltd :  Spindles  for  spinning,  twisting,  winding,  and 
analogous  machines.  25858  De  Bavay :  Apparatus  for  separat- 
ing by  flotation  parts  of  the  constituents  of  ores  and  other 
solid  "bodies  from  the  remainder  thereof.  ,25934  Betts  and 
Whitcher  :  Apparatus  for  table  games.  26029  Wilson-Browne  : 
Apparatus  for  filling  cans  and  other  vessels  with  oil  or  other 
liquids.  26337  Fawcus  and  Marr:  Process  and  apparatus  for 
treating  animals'  skins,  hair,  or  the  like. 

26430  Richards :  Method  and  means  of  constructing  the  joints 
of  the  rims  of  belt  pulleys. 


The  pulley  is  constructed  in  two  halves  and  the  arms  A 
are  made  from  rolled  bars  of  channel  section,  and  are  turned 
to  the  right  and  left  at  their  outer  ends  to  strengthen  the 
rim  and  to  form  a  surface  to  support  the  ends  of  the  rim 
where  jointed.    One  end  of  the  rim  is  permanently  riveted 
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to  the  arm,  while  the  other  end  can  be  clamped  to  the 
surface  of  the  arm. 
26463  Becker :  Construction  of  roofs  for  buildings,  also  appli- 
cable for  frames  for  horticultural  and  other  uses. 
26518  Thomas  and  Marsland :  Steam  engine  air  pumps. 

The  invention  relates  to  the  type  described  in  Patent 
No.  13678,  1902,  and  comprises,  in  conjunction  with  either 
a  vertical  or  horizontal  pump,  a  valve  box  A  in  which  are 
located  two  non-return  valves.       The  space  between  the 


valves  is  connected  to  the  lower  portion  of  the  pump  barrel. 
The  inlet  side  of  one  valve  is  connected  or  open  to  the 
upper  part  of  the  condenser,  and  the  delivery  side  of  the 
second  is  counected  to  a  suitable  delivery  pipe. 
26588  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.)  :   Systems  of  electrical  distribution. 

The  invention  consists  therein  that  in  the  circuit  of  the 
exciter  A,  which  excites  an  alternating  current  generator  B, 
there  is  inserted  a  booster  C.    Under  normal  conditions  only 


however,  the  voltage  in  the  alternating  mains  rises,  and 
electro  magnetically-operated  lever  E  makes  contact  with 
a  corresponding  lever,  a  current  flows  through  the  other 
winding  of  the  mentioned  magnet,  neutralising  thereby  the 
effect  of  the  first  winding,  the  resistance  being  consequently 
inserted  in  the  circuit  of  the  booster. 

26589  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.) :  Electric  switches. 

When  a  set  of  synchronising  bus-bars  A  is  switched  on 
a  circuit  is  closed  through  an  electro  magnet  B,  the  core  of 
which  acting  against  a  toggle  disables  the  hand  lever  to 


operate  the  correspondent  oil  switch,  so  that  only  the 
right  switch  C  can  close  the  circuit  of  the  correspondent 
main  bus-bars. 

26594  Warwick  Machinery  Co.  Ltd.  (General  Electric  Co.): 
Elastic-fluid  turbines. 

In  multiple-stage  turbines  it  is  desirable  that  the  pre- 
determined ratios  of  temperature  and  pressure  be  main- 
tained constant  between  the  several  stages.    This  is  effected 


one  winding  of  the  differentially-wound  magnet  D  is 
energised,  with  the  effect  that  the  armature  of  said  magnet 
short  circuits  a  resistance  in  the  circuit  of  the  booster;  when, 


in  the  present  case  by  an  automatic  valve  A  actuated  by 
the  piston  of  a  water  cylinder  B,  the  movement  m  said 
cylinder  being  caused  by  a  controller  C  operating  by  an 
undue  pressure  in  the  next  higher  stage. 
26603  Winslow :  Apparatus  for  forming  devices  for  holding  or 

suspending  overhead  electric  conductors,  or  trolley  wires,  or  tue 

like. 
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26605  Arbey:  Brake  and  clutch  mechanism. 

An  ordinary  form  of  cone  clutch  is  combined  with  one  of 
the  "Weston"  type.  When  the  usual  actuating  forked  lever 


J  J  L 
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is  operated  the  engaging  action  is  regulated  by  springs  on 
each  side  of  the  sliding  collar,  in  such  a  way  that  it  is 
progressive.    Various  modifications  are  described. 
26641    Timings:  Stands  for  displaying  small  articles  and  for 
advertising  purposes.    26700  Nattall,  Bentley,  and  Whitley: 
Mechanism  for  driving  and  stopping  and  starting  machinery, 
more  especially  intended  for  use  with  paper-making  machines. 
26849  Bailey:  Apparatus  for  electro  deposition  of  metals.  26973 
Richards :  Change-speed  toothed  gearing.    26983  Gotze :  Cook- 
ing stove  for  burning  liquid  fuel.    27012  Kirkham  :  Automatic 
cask  or  barrel  supports  or  carriers.    27080  Horsey  :  Construction 
of  locks.    27097  Busby  and  Elmes :  Valves  for  controlling  hot 
and  cold  water  supply  to  public  and  other  baths  and  the  like. 
27201  Wilson  :  Electrostatic  wattmeters  and  watt-hour  meters. 
The  invention  relates  to  an  electrometer  which  may  work 
as  a  wattmeter  or  a  watt-hour  meter.    The  quadrants  A 


form  the  moving  system  whilst  the  portion  B  of  the  instru- 
ment, which  has  impressed  upon  it  the  potential  difference 
of  the  work  circuit,  is  fixed. 
27222  Paterson :  Engraving  and  (or)  etching  of  copper  rolls 

for  calico  printing.    27257   PayneT  paper-feeding  mechanism 

for  stop-cylinder  printing  machines. 

^  27285  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.):  Emergency  brakes  for  railway  and  tramway  vehicle  oi- 
tiains 

The  inveni  ion  consists  therein  that  an  emergency  valve 
A  controlled  by  the  motorman  in  any  suitable  manner,  for 
instance  through  the  controller  handle,  is  arranged  to 
connect  the  equalising  leservoir  B  to  atmosphere  whenever 
the  motorman  becomes  incapacitated.       A  gradual  appli- 
cation of  the  brakes  is  produced. 
27318  Pees,  Morgan,  and  Pees:  Flageolet,  flute,  or  whistle. 
27325  Mattinson :  Machines  for  grinding  tramway  rails  and  the 
like._  27378  Tierney  :  fluid-pressure  motors  for  imparting  rotary 
motion  to  drills,  bits,  reamers,  boring  bars,  and  like  tools. 
2~:;96  Stead  and  Palmer :  Means  and  apparatus  for  collecting 
caibonic  acid  gas  from  fermentation  backs  or  the  like  and 
steiilising  same.       27404  British  Thomson-Houston  Co.  Ltd. 
(General  Electric  Co.)  :  Machines  for  making  compound  lengths 
of  wire,  rods,  or  the  like  from  two  metals  and  for  counting  and 
aripnging  the  same  in  boxes. 
27409  Perruchon  :  Wheels  for  motor  cars  aud  other  vehicles. 
A  felloe  of  elastic  material  is  so  connected  by  spokes 
or  radial  fastenings  with  an  internal  feiloe,  ring,  or  hub, 


that  under  the  influence  of  the  load  a  part  a  part  of  the 
spokes  becomes  shortened,  while  the  other  part  of  the 
spokes  is  capable  of  extension,  which  is  elastic  and  limited. 

27459  Lheure:  Explosives.  27460  Lheure:  Explosives  and  the 
priming  of  the  same.  27498  Abel  (Act.-Ges.  fur  Anilin 
Fabrikation) :  Manufacture  of  para-amido-phenol-sulphonic  acid. 
27526  Hahn  :  Printing  devices.  27579  Wertenbruch :  Means  for 
and  the  method  of  concentrating  liquids,  and  separating  solid 
matters  in  such  liquids  by  evaporation  of  the  liquid.  27587 
Duckett  and  Steven:  Machines  for  sand  moulding.  27590  Bisset: 
Construction  of  ploughs.  27628  Feaver :  Metal  caps  or  covers 
for  jars  and  other  vessels.  27711  York:  Method  of  and 
apparatus  for  rolling  rails  or  other  elongated  metal  shapes. 
27735  Gibbs  and  Sheppee :  Fluid-pressure  motor  and  generator 
system.  27753  Gobbe :  Rotary  kilns  for  cement  making.  27756 
Taussig,  nee  Hogner :  Methods  of  treating  the  finger  nails  and 
instruments  for  use  therewith.  27763  British  Thomson-Houston 
Co.  Ltd.,  and  Kingwell :  Coin-freed  mechanism.  27799  Boult: 
(Long  Manufacturing  Co.)  :  Manufacture  of  radiator  tubes  and 
other  articles  and  apparatus  employed  therein.  27817  Wynn : 
Ventilation  of  water  closets.  27820  Creeke:  Construction  cf 
rotary  washers  or  scrubbers  for  purifying  gases.  27881  Thomson, 
Eisdale,  and  Wells:  Collapsible  pontoon  boat  or  the  like. 
27924  Scully :  Rotiry  steam  engines 

Owing  to  easy  fitting  of  piston,  etc.,  there  will  be  a 
considerable  escape  of  steam  at  a  reduced  pressure  as  long, 
as  the  machine  is  in  motion  or  the  exhaust  open,  and  it  is 
led  through  the  exhaust  into  another  similar  steam 
chamber  and  moving  pelts  on  parallel  shafts,  which  may 
have  a  larger  area  to  piston,  and  from  second  chamber  it 
can  bj  led  to  a  third,  which  may  have  a  still  larger  piston. 


27946  Hardwkk:  Match  box  support  or  holder.  279G4 
James :  Manufacture  of  wardrobe  and  like  hangers.  27972 
Kemp:  Swinging  window  sashes.  27973  Campbell:  Portable 
fencing  for  ships'  hatches  and  the  like.  28097  Sacelii:  Pumps 
for  raising  liquids.  28130  In; ray  (Rowley) :  Two-thread  over- 
edge  sewing  machines.  28217  Fairweather  (Gas-Bugelofen- 
G.  m.  b.  H.) :  Smoothing  and  like  irons.  28250  Kunick:  Pro- 
cess for  making  liquid  or  semi-liquid  substances  composed  of 
various  constituents  more  homogeneous.  28292  Pfeiffer:  Com- 
modes, washstands,  and  the  like.  28423  Czapski:  Optical  instru- 
ments for  observations  of  and  measurements  in  connection  with 
the  pair  of  eyes. 
28512  Cuthbert :  Railway  and  tramway  rails. 

In  tramway  rails  of  the  type,  having  a  main  rail  and  a 
separate  tread  portion,  a  irain  rail  in  one  or  more  parts  is 
adapted  to  fit  and  be  secured  to  the  main  rail,  and  separate 
from  the  portion  forming  the  groove  to  take  the  wheel 
flange. 

28676  Mirza :  Automatic  sluice  gates.  28806  Jpttrand : 
Method  of  and  apparatus  for  welding  tubes.  28807  Jottrand : 
Method  of  and  apparatus  for  cutting  pipes,  plates,  and  other 
metal  articles.  28870  Carswell:  Stoppers  for  jars.  29050 
Sanguinetti:  Oscillating  cylindrical  pulp  strainers.  29112 
Pindstofte:  Pasteurising  apparatus. 
29120  Chapral  aud  Saillot :  Railway  brakes. 

An  air  distributor  is  used  which,  in  combination  witli 
a  double-action  moderator,  and  actuated  during  the  braking 
by  a  special  air  reservoir,  permits  of  obtaining  at  will 
moderating  capacity  during  application  of  the  brakes, 
whilst  the  release  of  the  brakes  begins  as  soon  as  the  drive 
begins  to  re-charge  the  train  pipe,  and  terminates  when  the 
piston  of  the  distributor  resumes  its  normal  position,  the 
pressure  of  application,  and  also  that  of  the  total  release, 
being  independent  of  the  wear  of  the  brake  shoes. 
29138  Day  (Empire  State  Dry  Battery  Co.) :  Electric  dry 
batteries. 

The  invention  relates  to  a  process  of  making  dry  batteries 
with  accurately  centred  electrodes,  and  consists  in  centreing 
the  inner  electrode  at  its  bottom  by  means  of  a  perforated 
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spacing  washer  placed  within  a  properly-lined  cup-shaped 
electrode,  and  tamping  in  a  proper  exciting  material  around 
the  electrode  by  use  of  a  tool  hollowed  so  as  to  centre  the 
upper  end  of  the  electrode  during  such  tamping  action. 

29281  Gunning:  Apparatus  for  opening  and  closing  electric 
circuits  at  predetermined  times. 

The  switch  consists  of  two  pivoted  arms  A  and  B,  one  of 
which  is  urged  into  contact  with  the  other  when  the  switch  is 
closed  by  means  of  a  detent  C  arranged  on  a  clockwork 


mechanism.  The  quick  make  and  break  is  assured 
respectively  by  giving  arm  at  a  considerable  angular  free- 
dom and  providing  arm  B  with  a  spring. 

29332  Lees  and  Dawson:  Submergible  or  submarine  boats. 
|  Secret  Document  under  Section  44,  Patents,  etc.,  Act,  1883. J 
29352  Freeman  and  Sandycroft  Foundry  Co.  Ltd. :  Nut-locking 
devices.  29379  Marks  (Holtkott)  :  Machines  for  manufacturing 
linoleum . 

29506  Lehmanh:  Clutch. 

The  sectors  A  are  applied  to  a  casing  by  longitudinal 
movement  along  the  axis  of  the  clutch  of  a  sleeve  B,  con- 


trolling by  links  the  rotation  of  screws,  acting  upon  the 
sectors,  to  press  them  against  the  exterior  casing  of  the 
clutch. 

1905. 

71  Broadwood:  Couplings  for  railway  and  like  vehicles.  115 
Mann:   Construction  of  wheels  for  road  vehicles. 
216  Bell  and  Hale :  Torpedoes. 

The  front  portion,  behind  which  is  the  explosive  charge, 
is  adapted  to  be,  by  the  impact  of  the  torpedo  against  an 
object  aimed  at,  so  separated,  and  consequently  displaced 


or  broken,  as  to  allow  the  front  end  of  the  explosive  charge, 
which  is  of  maximum  or  nearly  maximum  cross-section  at  its 
front  end,  to  move  forward  into  close  proximity  to  the 
said  object. 

241  Wagner:  Apparatus  for  treating  fuel  briquettes.  294 
Nelson :  Stopper  for  bottles  or  other  similar  vessels.  377 
Warren,  Brown,  and  Brown:  Means  for  the  transmission  of 
power  for  driving  animal  and  other  clippers,  shears,  and  the 
like.  429  Marcur,  Leistner,  and  Grunberg  •  Combined  "to  let" 
indicating  and  advertising  board.  516  Shoob:  Fittings  for 
incandescent  gas  burners.  578  Sayers  and  Cole :  Machines  for 
washing  and  other  laundering  operations.  736  Alexander: 
Dry  meters.  829  Waite  and  Waite  and  Saville  Ltd. :  Platen 
printing  machines.  1009  Eliesou :  Electrical  connections  for 
secondary  batteries  or  accumulators.  1175  Stephenson  and 
Laird  :   Twine  holder. 


1224  Earll :  Trolley  retrievers  for  electric  tramcar  and  the  like. 
A  tension  and  a  power  spring,  A  and  B  respectively,  are 
wound  within  the  drum,  which  the  rope  of  the  trolley  'pole 
is  wound  upon.    When  the  trolley  jumps  the  wire  the  rope 


is  rapidly  unwound  from  the  drum,  the  centrifugal  pawl  C 
engages  with  the  ratchet  ring  D,  which  forces  a  pawl  E  to 
release  the  drum,  and  the  latter  under  the  action  of  the 
power  spring  rapidly  pulls  the  trolley  pole  down. 

1400  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.)  :    Incandescent  electric  lamp  sockets. 

The  object  of  t  his  improvement  is  to  construct  a  socket 
allowing  a  perfect  contact,  even  when  variation  of  different 


parts  of  the  socket  has  occurred,  owing  to  shrinkage.  The 
contact  is  established  by  the  rotation  of  the  cam  A,  which 
connects  electrically  spring  B  to  spring  C. 

1452  Thomas:  Tools  for  boring,  turning,  and  otherwise  cutting 
metals  and  for  certain  other  purposes.  1608  Hammond,  Mason, 
and  Brown:  Pneumatic  tyres.  1621  Thust :  Helical  spring  for 
insertion  in  the  linings  of  hats  and  for  other  like  purposes. 
1684  Davy:  Steam  automobiles.  1709  Lindsay:  Combined 
stirrup  and  spur.  1715  Sedgwick:  Outside  seats  for  tramcars 
and  other  situations  exposed  to  the  weather.  1762  Pare: 
Means  for  electrically  turning  on  and  lighting  up  gas  lamps, 
and  particularly  those  whose  burners  are  beyond  reach  of  hand. 
2141  Shaw :  Measuring  machines.  2207  Mann  and  Mann's 
Patent  Steam  Cart  and  Wagon  Co.  Ltd. :  Self-propelled  road 
vehicles,  heavy  motor  cars,  and  the  like.  2221  Brown:  Folding 
boxes  for  biscuits  and  other  articles.  2320  Rieck :  Railway 
fouling  and  locking  bars  and  the  like.  2359  Thompson  (Cooke)  : 
Receptacles  for  the  vertical  filing  of  letters,  documents,  and  the 
like  papers.  2361  Thompson  (Cooke) :  Receptacles  for  letters, 
invoices,  bills,  and  the  like.  2418  Swinburn:  Snatch  block  or 
towing  block.  2524  Davies :  Blackboards  for  free-arm  drawing. 
2579  Wilhelmi:  Protector  or  cover  for  electric  conductors,  pipes, 
or  the  like.  2716  British  Northrop  Loom  Co.  Ltd.  (Northrop 
Loom  Co.)  :  Warj)  stop  motions  for  looms  for  weaving. 

2781  Hummel :  Instantaneous  steam  generators. 


The  generator  is  composed  of  a  plurality  of  coils  which  are 
disposed  in  a  casing;  these  coil  tubes  are  of  diminishing 
diameter  towards  the  top,  and  are  of  alternate  elongated 
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and  circular  shape.  The  coils  are  held  together  by  a  frame 
A  having  two  connecting  bolts. 

">;S9T,Br.ititl1  Thonrson-Houston  Co.  Ltd.  (General  Electric 
Lo.) :   Protective  devices  for  electric  circuits. 

The  invention  relates  to  a  distributing  system,  and  con- 
sists therein  that  the  high-potential  conductors  A  have 
permanent  ground  connections  of  high  impedance,  and  that 
the  low-potential  conductors   B  are   connected    to  earth 
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through  an  automatically-acting  protective  device  C.  This 
device  consists  in  a  film  of  insulating  material,  such  as 
paper  D,  being  interposed  between  the  conductors  and  the 
ground,  said  film  breaking  down  and  producing  a  short 
circuit  through  the  earth,  when  the  high  voltage  of  the 
primary  will  occur  in  the  low-potential  conductors  of  the 
secondary  part  of  the  distributing  system. 

theSiMathel''  Hubner'  and  P°l,e-    Mercerising  and  apparatus 
3033  Stan  bridge:  Projectiles  for  ordnance. 

slilTrillynhapfi  ,bkfk  is  inSerted  into  :l  Partly-made 
shell,  the  walls  of  which  are  closed  down  upon  the  block 
oy  one  or  more  torging  operations. 

itokf:  Combined  electric  coupling  and  two-way  plug. 
3072a    Stout    and    Chamberlain:    Nailing   apparatus  mate 

\'!T >f  ,^'^  PateUts  Ru,e  9'  Uth  Ffbru^ry,  1905.1  3114 
1 1  Ad™     V-  1C  C°tS         bedsteads  having  d/op-down  sides 
5i  7«  w    i-  Fllter"W  apparatus  for  sewage  and  other  liquids, 
cocks    H°pkniSon  and  J-  Hopkinson  and  Co.  Ltd. :  Valves  and 


A  rotary  valve  and  a  rotary  hollow  plug  are  combined  in 
one  casing  in  such  a  maimer  that  both  valves  are  operated 
Oy  a  common  spindle,  one  valve  being  opened  before  the 
other  A  and  closed  after  it. 

wi9«?ritte:  ****tia8  frames  for  taking  photographic  proofs, 
rivn,.  PS°f:  0btaining  power  from  navigable  and  other 
"vers  and  streams  and  rendering  shallow  streams  navigable. 


3501  Chivers:  Bookbinding.  3572  Joly  and  Boucher:  Non- 
skidding  and  like  tyres  for  wheels.  3598  Lavertine  and 
McNellan :  Means  lor  inflating  rubber  tyre,.  3682  Chandler 
(  handler,  and  Solomons  :  Four-way  gas  valve  for  reversible  con- 
densers and  ether  gas  plant. 

3691  Raven:    Signalling  apparatus  for  railways. 
wfhe  wiole^ mechanism  is  fixed  to  the  frame  of  the  engine 
When  the  shoe  A  slides  over  a  projecting  arm,  which  has 
been  raised  by  the  danger  signal,  the  rod  B  is  caused  to 
mount  against  the  action  of  a  spring,  a  lever  C  opening 


thereby  a  steam  valve  which,  after  the  signal  has  been 
given,  can  be  closed  by  means  of  a  lever-link  arrangement. 
The  mechanism  operates  in  such  a  manner  that  if  it  is 
damaged  the  engine  driver  has  knowledge  of  it  by  the  fact 
■    "that  he  cannot  re-set  the  valve. 

3806  Treadwell :  Briquet  press.  3923  Boult  (Soc.  Japy  Freres 
Unoo  &    futon,atlc  £'ns  Mghting  and  extinguishing  apparatus. 

March:  Cooling  of  the  cylinders  of  internal-combustion 
engines.    40*3  Smith  :    Suction  gas  producers.    41*1  Morton  • 
.Manufacture  of  pile  fabrics  and  apparatus  therefor. 
4193  Scott  and  Tyzack :  Turbines. 

The  leakage  of  the  motive  fluid  from  the  inner  vanes 
to  the  outer  vanes  is  prevented  by  leading  the  fluid  to 
suitably-shaped  nozzles  opening  towards  and  at  or  about 


the  points  where  the  leakage  occurs,  whence  it  issues  and 
ts  a"d  mlnSles  with  the  actuating  fluid,  said  supply 
oj  fluid  issuing  from  said  nozzles  at  a  greater  velocity  than 
that  ot  the  actuating  fluid. 


blocks 


:-tuating  fluid. 

4221  Telford:  Advertising  device.  4296  Hall :  Inverts  or 
tor  sewers,  pipes,  and  the  like.  4467  Evauovitch :  Non- 
refillable  bottles.  4468  Gilardoni  and  Leriche  :  Elastic  tyres  for 
the  wheels  of  motor  and  other  carriages.  [Date  applied  for 
under  International  Convention,  March  21st,  1904  ]  447"  Evans 
and  Came:  Firing  mechanism  of  small  arms.  4515  Thornton- 
Pickard  Manufacturing  Co.  Ltd.,  and  Pickard :  Photographic 
i-oTif  ,  !f60^G-3  Walton  Ltd-  (Delarue):  Tea  inf  users. 
tint  j^obfts:  Carbonising  wool,  rags,  silks,  and  other  fibre-. 
4MJ5  l  laxton  :  Automatic  fog  signal  for  use  on  railways. 
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4606  Baeder :  Change-speed  belt  gearing. 

The  gear  comprises  a  step  pulley  on  one  shaft,  a  suitable 
pulley  on  another  shaft,  an  endless  strap  passing  round  the 
pulleys,  a  tension  pulley  for  the  strajD  located  between  the 
two  shafts,  an  adjustably  weighted  slide  carrying  the  said 
tension  pulley,  and  a  guide  in  which  the  slide  reciprocates. 

461-5  Deeley :  Working  of  compound  engines  and  regulator 
valves  therefor. 

The  invention  relates  to  working  compound  engines  by 
first  admitting  steam  at  boiler  pressure  to  the  high-  pressure 
steam  space  and  the  intermediate  receiver  so  that  when 
starting  the  high-pressure  piston  floats  while  the  low- 
pressure  piston  acts  as  in  a  simple  engine,  and  then  when 
the  engine  is  in  motion  cutting  off  steam  from  the  inter- 
mediate receiver  and  admitting  steam  in  volume  to  the  high- 
pressure  steam  space. 

4776  Meyers:  Valve  mechanism  for  explosion  engines. 

The  engine  described  is  fitted  with  that  type  of  exhaust 
valve  which  is  opened  by  a  portion  of  the  exhaust  gas, 
being  led  by  a  bye  pass  to  its  underside.  In  the  present 
case  the  upper  end  of  the  valve  stem  is  formed  with  a 
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piston  valve,  the  upper  side  of  which  is  under  pressure 
which  tends  the  valve  closed.  Beneath  the  lower  end  of 
the  valve  stem  is  a  pivoted  lever,  which  is  made  to  rise  by 
means  of  the  pressure  of  the  exhaust  gas,  and  thus  opens 
the  valve. 

4831  Pipon:  Folding  photographic  camera.  4856  Myatt  and 
Johnson:  Funnels  or  tun  dishes,  used  in  supplying  liquid  to 
casks,  bottles,  and  other  receptacles  with  a  view  to  facilitating 
the  escape  of  air  which  is  replaced  by  the  liquid. 

4858  Elektrizitats  Act.-Ges.  vorm.  W.  Lahmeyer  and  Co.: 
Compensating  poles  for  dynamo  electric  machines.  [Date 
applied  for  under  International  Convention,  April  16th,  1904.] 


The  windings  of  the  compensated  poles  A  are  included 
in  the  leads  between  the  brush  studs  and  the  bus-bars.  In 
machines  having  a  high-tension  side  and  a  low-tension  side, 
the  compensating  poles  of  the  low-tension  side  are  excited 
by  the  high-tension  side. 

4881  British  Thomson-Houston  Co.  Ltd.,  and  Larzelere : 
Electro-magnetic  brakes. 

5049  Bloxam  (Goffin)  :  Electric  insulators. 

The  insulator  has  perforations  parallel  to  its  axis,  and  a 
cap  is  fitted  or  attached  to  its  top. 

4941  Sim:  Dressing  of  hooks  for  fly  fishing.  4968  Gonsalves : 
Manufacture  or  preparation  of  explosives.  5042  Weber: 
Electrically-operated  pianos. 


4922  William  Beardmore  and  Co.  Ltd.,  and  Breinberg: 
Breech  mechanism  for  ordnance. 

The  cocking  lever  A  is  centred  in  a  cavity  in  the  breech 
block  adapted  to  engage  and  operate  a  firing  pin,  and 
having  one  arm  adapted  to  interlock  with  a  pin  of  breech 


block  moving  mechanism,  and  a  second  arm  extending 
laterally  out  through  the  breech  block  and  adapted  to  be 
operated  by  firing  mechanism  arranged  alongside  the  breech 
of  the  gun. 

5196  Kupferschmid :  Traps  for  animals.  5202  Turner  and 
Wunder:  Steel  skeleton  construction  for  concrete  building. 

5237  White  and  Pierpont :  Railway  permanent-way  chairs  and 
fastenings. 

The  inclined  jaw  of  the  chair  is  formed  with  a  shoulder 
at  the  bottom  of  its  incline,  but  considerably  above  the 
sole  plate,  and  the  key  is  so  arranged  as  to  fit  at  one 
side  exclusively  between  the  rail  heads,  and  at  the  other 
rest  against  the  inclined  jaw  above  the  shoulder  so  as  to 
leave  a  clearance. 
5254  Sutherland:  Rifle  sights.    5279  Pilling:  Exhaust  open- 
ing and  like  machines  used  in  the  preparation  of  cotton  and 
other  fibrous  material.       5376  Dunne:  Exits  from  theatres, 
factories,  hotels,  and  the  like.    5394  Davies  and  Beale :  Miners' 
safety  lamps.    5511  Smith :  Flushing  cisterns  for  water  closets, 
latrines,  and  the  like.    5613  Jones:  Folding  college  cap.  5622 
Shanks:  Ships'  urinals.    5713  Gardner  and  Kiug:  Apparatus 
t.>  be  affixed  to  two-wheeled  vehicles  for  preventing  horses  run- 
ning away  when  left  unattended.    5753  Brown :  Metal  boxes  or 
other  metal  articles  or  surfaces.    5853  Piper  and  Butcher: 
Stop  clocks.    5901  Allmann  :  Inverted  incandescent  gas  burners. 
6040  Owens  and  Case :  Method  of  constructing  groynes,  break- 
waters, and  the  like.    6045  Girard  :  Explosives.    [Date  applied 
for  under  International  Convention,  April  5th,  1904.]  6051 
Speck:  Game.    6109  Jones:  Hay,  straw,  or  like  cutting  knife. 
6133  New  Inverted  -Incandescent  Gas  Lamp  Co.    Ltd.,  and 
Bridger:  Inverted  incandescence  gas  burners.    6406  Knight: 
Machines  for  cutting  leather  and  other  material  for  the  orna- 
mentation thereof.    [Date  applied  for  under  International  Con- 
vention, April  26th,  1904.] 
6414  Schmidt :  Parallel  vices. 

In  order  that  a  parallel  vice  may  be  used  iu  connection 
with  forging  iron,  tending  iron,  etc.,  strong  screwed  pins 
G  are  introduced  into  the  cheeks  of  the  parallel  vices,  and 
fittings  are  screwed  on  to  the  upper  part  of  these  pins. 
6507  Jones  and  Hall:  Sewing  machines.    6588  Westcott  and 
Potter:  Sliver-evening  devices  for  drawing  frames  and  kindred 
machines.    6657  Vogel :  Apparatus  for  developing  photographic 
plates  and  films.    [Date  applied  for  under  International  Con- 
vention, December  23rd,  1904.] 
6666  Bousfield  (Pintsch) :  Inverted  incandescent  gas  lamps. 


6666/,,, 


The  lamp  is  provided  with  an  arm  carrying  an  emergency 
burner  which  can  be  lighted  should  the  main  burner  be 
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defective,  and  when  the  emergency  burner  is  not  in  use  can 
be  turned  to  one  side  of  the  main  burner,  the  arm  also 
serving  for  carrying  an  oil  lamp  in  case  the  gas  supply 
to  the  burner  should  fail. 
6852  Bonis :  Vacuum  brush  and  dust-separating  device  for  use 
therewith.    [Date  applied  for  under  International  Convention, 
March  31st,  1904.]    6895  Wood  and  Eaves:  Ring  or  flyer  spin- 
ning frames.       7017  Hansen  and  Closter:  Ships'  hatchways. 
7022    Johnson  (Badische    Anilin  and  Soda    Fabrik)  :  Manu- 
facture and  production  of  compounds  of  the  anthracene  series 
and  of  colouring  matters  therefrom.    7036  Weiss:  Electrically- 
propelled  vehicles.    7129  Lawrence :  Process  of  cleaning  rubber. 
7173  Leather :  Apparatus  for  advertising  and  like  purposes. 
7220  Dietrich :    Construction  of  split   pulleys.    7381  Turner : 
Lamp  supports  for  automobiles.    [Date  applied  for  under  Inter- 
national Convention,  November  8th,  1904.]    7813  Armstrong: 
Octave  controllers  or  couplers  applicable  to  automatic  players  for 
keyboard  musical  instruments.    8019  Alty :   Dies  for  making 
bricks,  tiles,  and  the  like.    8065  Jones  and  Kynoch  Ltd. :  Caps 
for  armour-piercing  projectiles.    8227  Heys  (Leede  Process  Co.)  : 
Apparatus  for  making  heating  or  other  gases. 
8316  Blake:  Hydraulic  rams. 

The  bodies  of  the  pulse  or  waste  valve  and  the  delivery 
valve  are  formed  in  one  piece  of  metal,  or  of  pieces  of  metal 


combined  as  one  piece  with  a  flange  at  the  bottom  of  the 
pulse  valve,  resting  upon  a  flexible  seating  fitted  in  the 
body  of  the  ram. 

8395  John  Mowlem  and  Co.  Ltd.,  and  Burt:  Centreing  for 
conduits. 

An  improved  method  is  described  of  handling  "  centreing  " 
for  use  with  the  conduits  for  electric  tramways.  The  centre- 
ing is  hinged  at  its  lower  end  and  is  expanded  by  means  of 
a  strut  A;  when  it  is  to  be  collapsed  the  struts  are  knocked 


away  and  a  hand  iron  is  inserted  through  the  slot  to  draw 
up  the  chain,  and  cause  the  centreing  to  collapse.  For 
convenience,  the  hand  iron  is  mounted  on  a  trolley  to  run  on 
the  tram  rail. 

8462  Robertson  and  Webb :  Bobbin  carriers  and  neck  brasses 
for  roving  frames. 
8524  Thorne  :  Safety  appliances  for  exposed  electric  conductors. 
The  improvement  refers  to  the  exposed  conductors  of 
electric  railways,  and  consists  therein  that  the  third  rail  A 


is  provided  with  an  adjacent  safety  conductor  B.  Under 
normal  conditions  the  current  is  supplied  to  the  motor  of  the 
car  from  the  feeding  conductor  C,  through  the  switch  D,  in 


closed  position,  and  the  third  rail  A.  If  anything  conies 
across  the  third  rail  and  the  adjacent  safety  rail  B  a 
current  passes  then  through  an  electro  magnet  to  the  earth 
and  the  switch  is  opened,  thus  cutting  off  the  current  supply. 
8631  Weatherill :  Dry  battery. 

The  zinc  element  is  bent  in  one  piece  to  a  special  form, 
and  a  vegetable  jelly  is  made  from  palm  sago,  and  also  a 
bran  formation  above  electrolyte. 
8840  Spaeth :  Drawing  compasses.    8981  Auto  Machinery  Co. 
Ltd.,  and  Barnacle:  Ball  bearings.    9019  Marshall:  Appliance 
for  use  in  fastening  a  lady's  hat  or  similar  head  covering  to 
the  hair  and  keeping  same  in  a  requisite  and  sufficiently  firm 
position  on  the  head  during  wear.    9121  Copsey :  Combination 
post  card  and  envelope.    9139  Newton  (Farbenfabriken  vorm.  F. 
Bayer  and  Co.)  :  Manufacture  and  production  of  a  new  tetrazo- 
dyestuff,-  especially  suitable  for  the  preparation  of  colouring 
matter  lakes. 
9237  Wiedeman :   Joint-making  packing. 

A  tabular  part  is  provided  with  a  thickened  portion 
forming  one  end  thereof,  and  extending  at  right  angles  to 
said  tabular  part  to  engage  in  the  groove  formed  by  the 
curved  corners  between  the  body  and  the  flanges,  the  gasket 
being  of  different  material  from  that  of  the  tank. 
9400  Burnham:  Nut  locks. 

The  washer  is  provided  with  a  number  of  perforations 
which  are  adapted  to  engage  a  spring  plunger  carried 
by  the  nut.    The  plunger  can  be  held  out  of  engagement 
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with  the  perforations  by  means  of  a  pin,  which  carries  a 
thumb  nut  which  can  be  turned  so  as  to  be  out  of  register 
with  a  slot  in  the  bolt. 
9885  Jahns:  Process  and  apparatus  for  the  production  of  pro- 
ducer gases.    [Date  applied  for  under  International  Convention. 
November  1st,  1904.] 

This  process  relates  to  the  manufacture  of  gases  poor  in 
tar  from  tarry  fuels  in  two  or  more  generators  in  series 
connected  by  ports  and  passages,  according  to  which  a  greater 
reduction  of  pressure  or  suction  force  is  produced  in  each 
preparatory  generator  than  obtains  in  the  generator  com- 
municating with  the   suction  main. 
9911  Kay  and  Kay:   Artificial  teeth.    10087  Addison:  Oil 
lamps.    10160  Lasgourgues :  Kettles  and  the  like.    10178  Jones: 
Broadside  underwater   torpedo   launching    apparatus.  10559 
Goodman  and  Goodman :  Collar  supporters  for  personal  wear. 

10669  Calender's  Cable  and  Construction  Co.  Ltd.,  and  Ward : 
Combined  electric  switches  and  fuses. 


The  fuse  A  is  carried  by  a  lid,  which  is  connected  to  a  box 
at  each  end  by  a  hinge  pin,  so  that  it  can  be  opened  from 
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either  end.    .  When  the  box  is  opened  the  fuse,  which 
normally  makes  contact  at  the  points  B,  breaks  the  circuit, 
and  the  repairs  can  be  safely  carried  out. 
10975  Benedif :    Stubless  duplicating  cheque  and  columnar 
cash  books. 

11036  Conrad  and  Bradshaw:  Alternating-current  measuring 
instruments.  [Dale  applied  for  under  International  Convention, 
May  27th,  1904.] 

The  improvement  relates  to  the  magnetic  core  of  measur- 
ing instruments  of  the  induction  type.  This  core  is  of 
rectangular  shape  and  possesses  a  pole  A  for  the  shunt 


winding,  two  poles  B  at  the  opposite  end  for  the  series 
winding,  and  two  side  poles  C.    The  air  gaps  between  A  and 
C  are  much  smaller  than  those  between  B  and  A  C,  and 
both  sets  of  gaps  are  perpendicular  to  each  other. 
11131  Bonnicart  (Evangelidi)  :  Process  of  preserving  eatables. 

11173  Turner:  Pot-filling  apparatus  for  glass  furnaces. 

11411  Schaffer  and  Wellner:  Hand-boring  machines  actuated 

by  compressed  air. 

The  drill  is  driven  from  a  turbine  by  means  of  toothed 
gearing,  characterised  in  that  the  gearing  comprises  two 
pairs  of  toothed  wheels  which  are  disposed  symmetrically 
and  relatively  to  the  turbine  shaft,  and  which  transmit  their 
motion  received  from  the  turbine  by  means  of  a  toothed 
wheel  keyed  on  the  turbine  shaft  to  another  toothed  wheel 
keyed  on  the  drill  shaft. 

11146a  John:  Locks  or  latches.  [Date  applied  for  under 
Patents  Rule  9,  May  31st,  1905.]  11455  Breul :  Ink  pad  for 
feeding  ink  to  pens,  and  holder  therefor. 

11684  Ellis  and  Batley:  Wrenches. 


the  upper  as  a  double  cone.  A  perforated  piston  is  attached 
to  the  latter  cone.    As  the  degree  of  vacuum  above  the 


The  .slidable  jaw  is  operated  by  an  archimedean  screw 
operated  by  a  sliding  member  A,  and  the  roughened  collar, 
which  is  rigidly  secured  to  stem  B,  is  used  for  fine  adjust- 
ments of  the  slidable  jaw. 
11862  Hubbell :  Galvanic  battery  plates.  11863  Bates  :  Shallow 
draught  or  flat-bottomed  boats.     12093   Mazza :    Means  for 
strengthening  glass,  china,  porcelain,  and  the  like.    12301  Page  : 
Cans  or  the  like  and  method  of  opening  them.    [Date  applied 
for  under  International  Convention,  August  17th,  1904.] 

12378  Johnston:  Carburetter  for  explosion  engines.  [Date 
applied  for  under  International  Convention,  July  1st,  1904.] 

The  air  supply  to  the  carburetter  is  regulated   by  a 
movable  sleeve  1  with  a  conical  core  surrounding  the  spray 
pipe;  the  upper  "end  of  the  sleeve  has  a  small  hole  for  work- 
ing the  engine  when  running  light.    The  sleeve  can  be 
moved  up  or  down  at  will  by  a  hand  lever. 
12387  Woerner :  Drying  devices  for  linen,  washing,  and  the 
like.    12560  Connelly:   Means  for  mechanically  operating  the 
dolly  of  a  wash  tub  or  the  like.    12627  Von  Knorring  and 
Nadrowski :  Step-series  turbine  engine  plants. 

12780  Macleod :  Carburetting  apparatus  for  internal-com- 
bustion engines. 

The  auxiliary  air  supply  is  regulated  by  specially-shaped 
nozzles,  the  lower  of  which  is  made  as  a  truncated  cone,  and 


piston    varies,  so    will    the    double  cone    be   raised  or 
lowered  to  a  corresponding  degree,  and  thereby  admit  a 
greater  or  lesser  quantity  of  air  to  dilute  the  mixture.    '-  he 
motion  is  controlled  by  a  dash-pot. 
13038   Fahrzeugfabrik  Eisenach :    Friction  clutches.  [Dale 
applied  for  under  International  Convention,  January  5th,  1905.] 
The  movable  friction  clutch  member  or  cone  is  pressed 
out  of  sheet  metal,  and  formed  by  bending  back  the  outer 
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edges  of  a  dished  disc;  it  is  also  provided  with  a  number 
of  incisions,  as  shown,  which  give  the  cone  a  springing  action 
which  thus  obviates  the  use  of  springs. 

13119  Scott:  Reinforced  concrete  railway  sleepers. 

13172  Purdy:  Triple  valves  of  air-pressure  brakes.  [Date 
ipplied  for  under  International  Convention,  August  9th,  1904.] 


This  system  consists  of  au  arrangement  of  grooves,  one 
of  which  is  elongated  in  the  piston  chamber  and  in  the 
end  of  the  valve  chamber. 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


13251  Lovegrove :  Damper  controllers  for  steam  generator 
furnaces  and  the  like. 

This  damper  controller  directly  regulates  the  draught  to 
the  furnace  of  a  steam  boiler,  in  which  the  damper  is 
controlled  by  a  centrifugally-operated  device  driven  by  the 
engine  in  such  a  manner  that  said  draught  is  regulated 
in  accordance  with  the  variation  of  the  speed  of  the  engine. 
13383  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.)  :  Electric  conductors  and  methods  of  insulating  the  same. 

This  invention  relates  to  a  process  of  insulating  electric 
conductors,  which  consists  in  applying  thereto  two  or  more 
layers  having  different  rates  of  hardening. 

13425  Fairweather  (Benjamin  Electric  Manufacturing  Co) : 
Cluster  electric  lamp  sockets. 

The  improved  construction  consists  therein  that  movable 
pins  are  mounted  on  their  contact  plates  through  the  inter- 
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vcntion  of  contacts  having  lugs  provided  with  openings 
through  which  the  said  movable  pins  slidably  pass,  and  also 
having  lugs  passed  through  apertures  in  the  contact  plate. 
13432  Maney:  Lamps  and  gas  fixtures.    13627  Cowdrey  and 
Cowdrey :  Ordnance  projectiles.    [Date  applied  for  under  Inter- 
national Convention,   November  10th,   1904.]       13646  Peer  • 
Mitreing  machines.    14038  Shaw:   Brakes  for  vehicles.  14157 
Richardson  and  Price:  Means  for  preventing  the  fraudulent  use 
of  coin-freed  gas  meters  and  other  coin-freed  machines.  14161 
Traube :  Process  for  producing  dialkyl-malonylurea.  [Date 
applied  for  under  International  Convention,  July  13th,  1904.1 
14201  Graaff:  Chemical  fire  extinguisher.    14223  Lauber'  Maga- 
zine gun.   14231  Schmitt :  Method  of  making  metal  casks  and  the 
like  vessels.    14234  Vickers :  Jigs  for  centreing  work. 

14250  Bachtold  :  Safety  starting  gears  for  explosion  motors. 
[Date  applied  for  under  International  Convention,  February  11th 
1905.]  .  J 

On  turning  the  handle  in  the  direction  shown  in  the  draw- 
ing the  engine  shaft  is  rotated  by  means  of  the  clutch 
teeth  A,  which  overrun  when  the  motor  starts  firing;  but 
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should  the  engine  backfire,  Wie  starting  handle  and  the 
toothed  bush  commence  to  rotate  backwards  till  the  latter 
is  stopped  by  the  ball  jambing  in  the  slot  B,  and  thus 
releasing  the  handle  from  clutch  A. 


14289  Zeranski:  Domestic  mangles.  14290  Scott:  Shoe 
fastenings.  14334  Illy:  Apparatus  for  supplying  and  vaporising 
water  for  gas  generators.  14478  Rossberg:  Washing  appliance 
or  rubber  for  personal  use.  14604  Fabkovic:  Device  for  use  in 
beating  time  in  teaching  music. 


14806  Delassue:  Gas  motors.  [Date  applied  for  under  Inter- 
national Convention,  July  19th,  1904.] 

In    a    two-stroke    cycle  gas   engine  two    blowers  £,rc 
employed,  one  for  drawing  in  air  and  then  forcing  it  into  the 
cylinder,  and  the  other  in  a  similar   way  for  gas.  To 
^.-operate  with  these  there  i*  a  slide  valve  box,  the  valves 
in  which  are  so  arranged  that  the  blowers  act  effectively 
only  when  the  admission  valve  is  open,  and  they  run  idly 
when  this  valve  is  closed. 
14S72  Thompson  (Patterson) :  Picking  motion  for  looms  for 
weaving    14969  Nikcl :    Elevator  buckets.    [Date  applied  for 
under    International   Convention,    July    21st,    1904  j  14993 
Prestwieh:  Miners'  safety  lamps.    15114  Gems:  Lay  figures  or 
garment  forms.    15189  Gauz  and  Co.  Eisengiesserei  und  Mas- 
chinenfabrik  Act.-Ges.  :    Retaining   device  for  automatically 
rising  closet  seats.    [Date  applied  for  under  International  Con- 
vention, August  4th,  1904  ]    15571  Heer :  Apparatus  for  roiling 
and  drawing  tubes.    15591  Carbone :  Devices  for  electro-mag^ 
netically  influencing  the  arcs  of  electric  arc  lamps  working  with 
alternating  current. 


15623  Willcox:  Mechanical  lubricators. 

This  invention  consists   in   providing  means  by  which 
the  cylinder  or  container  may  be  filled  with  lubricant  with- 
out removing  from  the  lubricator  any  of  the  mechanical 
devices  for  actuating  the  piston  provided  for  forcing  the 
lubricant  through  the  orifice  in  the  base  of  the  lubricator, 
and  without  removing  the  piston  from  the  lubricator. 
15732  Rathenower   Optische  IndustrifrAnstalt   vorm.  Emil 
Busch  Act.-Ges. :  Lenses.   [Date  applied  for  under  International 
Convention,  August  12th,  1905.]    15922  Broel :  Means  for  ignit- 
ing and  extinguishing  gas  lamps.       15972  John :  Cutting  of 
girders.    16007  Austin:  Means  for  securing  tappets,  pulley*, 
wheels,  and  the  like  to  shafts.    16009  Hillyer :  Leaf  turner  for 
books,  music,  and  the  like.    16052  Holtzheuer:  Top  for  chimney.-,, 
ventilators,  and  the  like.    [Date  applied  for  under  International 
Convention,  August  12th,  1904.] 


16342  Fraser,  Fraser,  and  Fraser :  Belt  pulleys. 

Relates  to  belt  pulleys  of  the  type  described  in  Specifi- 
cation No.  9842  of  1890.  The  arms  are  made  of  malleable 
iron,  and  have  their  inner  ends  attached  to  the  pulley  hub. 
and  their  outer  ends  bent  at  right  angles  to  the  inner  ends 
and  secured  to  the  rim.  The  arms  are  set  alternately 
pointing  in  opposite  directions;  this  secures  greater  lateral 
rigidity. 
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16509  James  (Monarch.  Typewriter  Co.)  :  Typewriting  machines. 
16626  Weisshaar ':  Fastening  devices,  such  as  brace-pins,  parti- 
cularly applicable  for  fastening  carriage  poles  to  the  carriage 
under-frames.  16820  Whitelo.v  :  Roll  grinding  machines.  16944 
Friedeberg:  Inking  apparatus  for  duplicating  machines.  [Date 
applied  for  under  International  Convention,  August  25th,  1904.] 
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17146  Veritys  Ltd.,  and  Cott:  Paiticular  type  of  rheostat. 
The  present  improvement  refers  to  a  rheostat  whereby 
the  resistance  is  mounted  upon  a  number  of  separately 
built-up  insulating  frames  lemovably  fitted  to  a  box.  The 
series   connections  of  the  resistances  are   assured  by  a 
number  of  strips  with  resilient  ends  provided  at  the  back 
of  a  slab  A  carrying  the  rheostat  switch  arm. 
17170  Smith :  Device  for  conveying  fresh  air,  telephonic  and 
other  messages,  to  the  interior  of  submerged  submarines,  appli- 
cable also  for  other  purposes. 
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17184  Lemacher  and  Erven :  Lathes. 

A  frame  is  provided  above  the  headstock,  and  a  turntable 
around  a  veitical  axis  carrying  a  horizontal  shaft  and  a 
cone.  A  rigid  connection  is  placed  between  the  headstock 
and  the  frame,  means  being  provided  for  grinding  the 
latter,  also  for  turning  the  headstock  around  its  axis 
through  an  angle  of  180  deg.  The  shaft  in  the  frame  may 
be  driven  from  either  end. 
17359  Baumgartner:  Folding  collar  or  like  studs.  17333 
Vogelsang:  Purification  or  filtering  of  sewage.    [Date  applied 


for  under  International  Convention,  September  1st,  1904."] 
17534  Jenkins :  Method  of  producing  a  plastic  com2Josition  for 
binding  minerals.  17546  Melling:  Boots  and  shoes.  17557 
Mahs  and  Kochmann :  Means  for  weighing  the  contents  of 
bags,  baskets,  and  the  like.  17573  Whitmore:  Case  for  surgical, 
obstetric,  and  other  like  instruments  and  requisites.  17612 
Surridge :  Hat-pin  applicable  also  as  a  hair-pin.  17648 
Mettler :  Regulating  device  for  the  pipes  conveying  the  pressure 
medium  and  the  liquid  in  rotary  bottle-filling  apparatus.  [Date 
applied  for  under  International  Convention,  September  2nd, 
1904.]    17692  Stein  and  Bucher :  Toys. 

17858  Fried.  Krupp  Akt.-Ges.  Sighting  gear  of  barrel  recoil 
ordnance.  [Date  applied  for  under  International  Convention, 
November  26th,  1904.] 

The  shaft  A  is  journalled  in  the  upper  carriage  support, 
and  the  shaft  connection  is  constructed  leading  from  the 
hand  wheel  to  the  adjusting  worm,  so  as  to  permit  of  a 
sideways  motion  of  the  adjusting  worm  relatively  to  the 
carriage  support. 
17883  Anders :  Artificial  stones,  blocks,  or  slabs,  for  building 
purposes.    18115    Hammersley :     Footwear.    18388    Joel  and 
Stretch:  Supports  for  incandescent  gas  mantles.    18831  Love- 
land:  Apparatus  for  trimming  and  sealing  the  corks  of  bottles 
and  the  like. 

18898  Fried.  Krupp  Akt.-Ges. :  Projectiles  for  ordnance. 
[Date  applied  for  under  International  Convention,  December 
8th,  1904.] 


The  projectile  is  provided  with  shrapnel   charge  and 
shell  charge  situated  remotely  from  the  shrapnel  fuse,  and 
characterised  by  the  fact  that  a  special  percussion  fuse  A 
is  provided  for  the  shell  charge  and  is  situated  in  the 
immediate  vicinity  thereof. 
19207  Ovenshire :  Infants'  bands  or  shirts.  19380  Moss :  Self- 
acting  window  locks.      19868  Ward:   Removable  horse  shoe. 
[Date  applied  for  under  International  Convention,  March  29th, 
1905.]    20252  Mayper :    Hose  supporters.    [Date  applied  for 
under  International  Convention,  December  9th,  1904.] 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1901. 

1905. 

4765  Linkmeyer:  Manufacture  of  lustrous  cellulose  threads. 
13139  Dahl  and  Martin:  Signal  devices  for  indicating  speed. 
16382  McMillan:  Binders.  17551  Baron  and  Aubert :  Process 
of  tanning  leather  and  skins.  18264  Firm  W.  C.  Heraeus :  Gas 
or  vapour  electric  lamps.  18403  Siemens  and  Halske  Akt.-Ges. 
Incandescence  bodies  of  tantalum  wire  for  electrical  glow  lamps. 
18992  Schimmel  and  Co.:  Process  for  manufacturing  proto- 
catechuicaldehydc.  19604  Sjostrand :  Device  for  searching  for 
submarine  mines  and  the  like.  19691  Richardson:  Trolley 
wheels.  19811  Von  Munster,  Kohn,  and  Sauter :  Pocket  case  of 
cutlery  19892  Siemens  and  Halske  Akt.-Ges.:  Process  for 
hardening  tantalum  metal.  20237  Melaun :  Method  for  imbed- 
ding tramway  rails  in  concrete-asphalt  pavement  or  in  any 
other  street  pavement  constructed  of  liquid  or  plastic  materials. 
20308  Soc.  Fortier-Beaulieu  Jeune  et  Sauvegrain :  Pneumatic 
tyres  for  motor  and  other  road  vehicles.  20372  Neue  Photo- 
graphische  Gesellschaft  Akt.-Ges. :  Reproduction  of  pictures  or 
th/like  with  aid  of  catalysis.  20487  Sautter,  Harle,  and  Rey : 
Controlling  the  firing  mechanism  of  automatic  submarine 
mines  20570  Anderson :  Photographic  apparatus.  20?7J 
Siemens  and  Halske  Akt.-Ges.:  Photographic  curve-drawing 
apparatus.  20580  Siemens-Schuckert-Werke  G.  m.  b.  H. :  Optical 
apparatus  for  the  examination  of  variable  phenomena.  2069J 
Faber :  Apparatus  for  physical  exercises,  particularly  adapted 
for  teaching  and  practising  swimming  motions  and  exeixises. 
20700  Lausade-Desprez :  Manufacture  of  pneumatic  tyres.  ^)/ui 
Loewy  :  Speculums.  20772  Akt.-Ges.  Brown,  Boveri,  and  Cie . . 
Alternating-current  collector  motors.  20830  Rappaport :  lui- 
bines.  208*33  Einert :  Steam  pump.  20862  Durafort  .Closing 
device  for  capsules  or  containers  for  compressed  or  liquified  gas. 
20885  Hein  :  Apparatus  for  removing  dust  from  carpets,  curtains, 
furniture  and  the  like.  20898  Ruber :  Electrolytic  apparatus. 
20959  Baz'in:  Automatic  stop  valves.  20989  Banta  =  Machines  for 
making  incandescent  lamps.  21034  Arnold  and  La  Coin- .  Singi- 
phase  alternating-current  motor  with  commutatmg  poles 
Elektrizitats-Actien-Gesellschaft  vorm.  W.  Lfhineyer  and  Co.. 
Polyphase  alternate-current  electric  commutator  maenme*, 
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ELECTRIFICATION    OF   THE  DISTRICT 
RAILWAY. 

(Continued  from  page  649. ) 

The  Boilers. — The  first  instalment  of  these  as  already 
erected  comprise  64  Babcock  and  Wilcox  standard  type 
patent  water-tube  boilers,  each  having  an  evaporative 
capacity  up  to  18,0001b.  of  water  per  hour  and  a  heating 
surface  of  5,212  square  feet,  whilst  the  space  still  available 
will  allow  of  the  fixing  of  another  16  boilers  of  similar 
capacity.  The  boilers  are  arranged  on  two  floors  with  a 
double  row  on  each  floor,  thus  very  materially  saving 
ground  space  besides  bringing  them  much  nearer  to  their 
work. 

The  illustration  herewith  is  a  view  of  one  of  these  boilers 
showing  the  chain-grate  stoker  and  superheater  complete. 
The  water  tubes  are  18  ft.  long,  4  in.  in  diameter,  and 
made  of  seamless  steel  tubes.  The  ends  of  these  tubes 
are  expanded  into  the  wrought-iron  headers  at  both  ends, 
whilst  these  are  in  turn  connected  to  two  steel  side  by 
side  steam  and  water  drums  4  ft.  6  in.  diameter  by 
23  ft.  7  in.  long.  The  back  end  of  these  drums  are  con- 
nected by  a  6  in.  cross  pipe,  on  which  the  safety  valve  and 
stop  valve  are  situated.    The  working  pressure  is  main- 
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tained  at  175  lb.  per  square  inch.  The  chain-grate  stoker 
consists  of  an  endless  chain  of  short  link  cast-iron  grate 
bars  revolving  over  two  drums,  the  front  one  being  operated 
mechanically  by  worm  gearing.  The  feeding  of  the  coal 
and  the  rate  of  travel  of  the  grate  are  both  easily  adjust- 
able, depending  upon  the  demand  for  steam  and  the  quality 
of  coal  being  burnt.  The  fuel  is  fed  into  hoppers  from  the 
overhead  storage,  and  the  rate  of  supply  to  the  bars  is 
regulated  by  a  rising  and  falling  fire  door.,,  The  regulation 
of  draught  is  easily  effected,  so  that  slow  generation  of 
steam  or  forcing  of  the  boilers  presents  no  difficulty,  whilst 
inferior  qualities  of  coal  can  be  used,  and  hand  firing  can 
be  resorted  to  if  necessary.    The  grates  are  self-clinkering. 

Babcock  and  Wilcox  superheaters  arc  fitted  in  the  boilers 
as  shown,  the  superheated  steam  being  delivered  at 
1 50  deg. 

The  boilers  are  divided  into  groups  of  eight,  one  large 
steam  header  being  allotted  to  each  of  the  groups,  and 
having  eight  6  in.  solid-drawn  weldless  steel  pipes  connected 
between  it  and  the  boilers.  From  the  header  a  14  in.  lap- 
welded  main  supplies  steam  to  one  turbine  generator  unit. 
No  special  expansion  joints  are  used,  the  expansion  being 
in  all  the  sets  taken  up  by  easy  bends.  A  10  in.  main 
connected  from  three  of  the  above-mentioned  sets  is 
arranged  to  supply  steam  to  the  exciting  plants. 

The  steam-piping  arrangement,  the  whole  of  which  has 
been  supplied  and  erected  by  Messrs.  Babcock  and  Wilcox 


Limited,  is  of  the  highest  quality,  no  cast  iron  being 
employed  where  it  could  be  affected  by  steam  pressure^ 
the  flanges  up  to  6  in.  pipes  being  of  stamped  steel,  screwed, 
and  the  ends  of  the  pipes  expanded,  whilst  with  the  larger 
sizes  the  flanges  are  riveted. 

Green's  economisers  are  fitted  in  the  main  flues,  and  have 
a  total  heating  surface  of  105,000  square  feet.  Twelve 
economisers  each  comprise  576  tubes  and  eight  with  288 
tubes,  the  grouping  being  divided  up  so  that  there  are  3,281 
square  feet  of  heating  surface  to  each  set  of  four  boilers. 
The  arrangement  of  the  groups  gives  convenience  for  inspec- 
tion, and  the  dampers  are  so  controlled  that  any  particular 
set  can  be  shut  off  if  so  desired.  The  economisers  are 
worked  by  means  of  electric  motors  through  worm  reduc- 
tion gear,  there  being  16  motors,  each  controlling  576 
tubes. 

For  rapidly  dealing  with  the  coal  in  bulk,  it  is  brought 
in  barges  to  the  specially-built  basin,  measuring  220  ft.  by 
80  ft.  wide.  There  are  two  large  steel  gantry  cranes, 
electrically  driven,  spanning  the  dock.  The  grabs  are 
capable  of  lifting  from  the  barge  direct  one  and  one-third 
tons  of  coal  at  each  lift,  running  same  to  the  side  of  the 
basin,  where  the  coal  is  deposited  on  to  automatic  weighing 
machines  and  then  to  conveyor  belts.    The  two  gantries 


Coal  Elevator  at  Lot's  Road  Power  Station. 

have  a  current  collecting  plough,  which  picks  up  current 
for  their  own  travelling  motion  and  that  required  for  the 
lifting  motors.  The  conveyer  belts  run  the  whole  length 
of  one  side  of  the  basin,  the  coal  thus  reaching  the  base  of 
the  double-bucket  elevator,  where  it  is  raised  by  inclined 
conveyers  to  a  vertical  height  of  about  150  ft.  to  the  top 
of  the  building  at  a  rate  of  240  tons  per  hour  if  desired. 
An  outline  of  this  apparatus  is  shown  in  the  figure,  which 
gives  an  idea  of  how  the  re-transmission  is  carried  out. 
The  two  views  of  the  crusher  house  indicate  the  path  of 
the  coal  from  the  horizontal  conveyer  to  either  of  two 
crushers.    From  these  it  again  passes  to  either  of  the  set 
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of  rising-  buckets.  -  When  the  coal  reaches  the  top  it  auto- 
matically drops  inte  another  hopper,  from  which  it  falls 
on  to  the  belt,  and  thus  passes  to  the  storage  bunkers  over 
the  boilers.  The  two  vertical  conveyers  are  driven  by 
two  30  horse  power  motors  erected  at  the  top  of  the 
building. 

The  toj>  conveyer  belts  are  each  about  1 ,000  ft.  long 
and  2  ft.  wide,  and  take  a  20  horse  power  motor  to  drive  it. 
A  travelling  carriage  runs  on  a  small-gauge  railway  by  the 
side  of  the  top  conveyer,  and  acn  be  moved  to  any  part 
of  the  line  of  belting  so  as  to  tip  the  coal  into  whichever 
bunker  it  is  desired  to  fill. 

The  removal  of  the  ashes  is  neatly  and  expeditiously 
effected  by  passing  directly  from  the  ashpits  through 
shoots  to  self-dumping  buckets  carried  on  two  pairs  of 
railway  lines  below  the  basement.  The  buckets  are  pro- 
pelled by  an  electric  accumulator  locomotive,  which  conveys 
them  to  the  river  side,  pneumatic  hoists  then  raising  them 
and  tipping  the  contents  direct  into  barges  or  ashpits. 
(To  be  continued.) 


TRADE  CATALOGUES. 


The  Charles  Cohen  Tool  Company,  34,  Barbican, 
London,  E.C.,  issue  a  comprehensive  catalogue  of  240  pages, 
c  ontaining  information  and  prices  of  watch  and  clock  tools  and 
materials. 

Messrs.  W.  H.  Palfreyman  and  Company,  17, 

Goree  Piazzas,  Liverpool,  send  price  list  of  their  rust  preventive 
for  bright-metal  surfaces. 

Messrs.  Jarvis  Bros.  Limited,  successors  to  E.  F. 
Jarvis,  Middlesbrough.  This  firm  are  makers  of  water-cooling 
towers.    Send  for  their  illustrated  booklet. 

Messrs.  Dean,  Smith,  and  Grace  Limited, 
Keighley,  have  brought  out  a  high-class  catalogue,  entitled 
"  Modern  Machine  Tools,"  having  numerous  haif-tone  illus- 
trations of  their  specialties,  and  printed  on  art  paper.  It  deals 
particularly  with  high-speed  lathes  of  all  patterns. 

Messrs.  Hohson,  Houghton,  and  Company 
Limited,  Don  Steelworks,  Sheffield,  have  sent  us  a  copy  of 
their  catalogue  of  manufactures,  consisting  of  tool  steels  of 
various  qualities  for  mining  purposes  and  the  making  of  steel 
springs.  They  are  makers  of  files  and  rasps  of  all  cuts  and 
shapes,  hammer  heads,  anvils,  circular  saws,  band  saws,  and 
twist  drills.  A  separate  price  list  is  supplied  of  twist  drills, 
reamers,  chucks,  etc. 

Messrs.  W.  and  T.  Avery  Limited,  Soho  Foundry, 
Birmingham. — Sheet  No.  122  received,  describing  their  trans- 
verse bar-testing  machine,  an  up-to-date  foundry  accessory 
having  capacity  up  to  two  tons. 

Messrs.  Abbott  Brothers,  Southall,  near  London, 
send  leaflets  of  their  specialties  in  inexpensive  book  shelves, 
show  cases,  folding  tables,  etc. 

We  have  received  from  The  "Rex"  Motor  Manu- 
facturing Co.  Ltd.,  Coventry,  a  pamphlet  entitle;! 
*'  The  Age  of  the  Wheel";  also  circulars  of  the"  1906  "  Eex  " 
bicycle  and  the.  "  Rexette.''  Attention  is  drawn  to  the  remark- 
ably low  price  of  the  former,  it  being  now  listed  at  =£25. 

A  new  catalogue  is  just  to  hand  from  Messrs. 
Lancaster  and  Tohge  Limited,  Pendleton,  near 
Manchester.  It  contains,  besides  full  illustrated  particulars  of 
the  Lancaster  metallic  packings,  a  list  of  testimonials  from 
users,  a  table  of  standard  dimensions  of  stuffing  boxes,  and  a 
sample  order  form. 

We  have  received  from  Messrs.  Matthew  and 
Yates  Ltd.,  Swinton,  Manchester,  a  circular  of  their 
"Cyclone"  fans  and  blowers;  also  an  illustrated  wall-sheet 
showing  how  their  fans  meet  the  conditions  of  ventilation  in 
woollen  and  textile  factories  as  recommended  by  the  Factory 
and  Workshops  Act,  1905. 

Mr.  A.  P.  Lundberg,  Pioneer  Electrical  Works,  Liver- 
pool Road,  London,  N.,  sends  some  additional  sheets  to 
catalogue  dealing  with  most  recent  types  of  switches,  methods 
of  wiring  for  a  large  number  of  special  purposes,  etc. 

Rhodes  Electrical  Manufacturing  Co.  Ltd., 
Sunbridge  Road,  Bradford,  Yorkshire,  send  catalogue  of  direct 
and  alternating  current  dynamos,  with  full  specifications  and 
prices. 

Birkett  and  Robinson,  Albion  Brass  and  Iron 
Works,  Cleckheaton,  forward  an  advanced  booklet  of  boiler 

accessories,  valves,  cocks,  lubricators,  etc. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Explosion  from  a  Vertical  Boiler,  due  to 
Overpressure. 

No.  1,553. — This  report  refers  to  a  rather  peculiar  case, 
as  the  cause  of  the  explosion  could  not  be  clearly  determined. 
The  boiler  was  of  the  ordinary  vertical  type,  and  was 
used  for  supplying  steam  to  the  engine  of  a  jib  crane 
at  Oulton  Quarry,  near  Leeds.  It  was  about  eight  years 
old,  and  had  no  repairs  done  to  it  beyond  new  sludge- 
hole  doors  being  fitted.  Inspections  were  made  by  the 
Law  Accident  Insurance  Company,  the  last  one  being  in 
August,  1901,  and  the  boiler  was  emptied,  opened  up,  and 
cleaned  on  January  14th,  1905,  the  explosion  taking  place 
four  days  after  it  was  re-started.  The  engine  driver 
stated  in  Ids  evidence  that  the  safety  valve  lifted  at  about 
T."i  lb.  by  the  gauge,  and  that  during  the  day  previous  to 
the  explosion  the  valves  had  been  blowing  freely,  and  that 
the  pressure  of  steam  never  exceeded  751b.,  as  shown 
by  the  gauge.  No  examination  could  be  made  of  the 
valves,  gauges,  or  other  fittings,  as  these  were  all  destroyed 
by  the  explosion,  but  the  boiler  was  found  to  be  in  a  very 
good  condition  as  regards  the  thickness  of  the  plates,  etc. 
The  fusible  plug  in  the  crown  of  the  firebox  was  found 
intact  and  in  good  condition,  and  none  of  the  plates  showed 
any  signs  of  overheating.  There  was  an  anti-primer  fitted 
inside  the  boiler,  which  consisted  of  a  bent  pipe  screwed 
into  a  plate  fitted  over  the  opening  to  the  valve  chest. 
The  end  of  the  pipe  was  closed,  and  there  were  34  holes 
5/32  in.  in  diameter  on  the  upper  side.  The  plate,  how- 
ever,  bore  against  the  heads  of  the  rivets  which  secure 
the  mounting  block  to  the  boiler,  and  there  are  distinct 
signs  that  the  steam  has  been  flowing  through  the  space 
left  between  the  crown  of  the  boiler  and  the  anti-primer 
plate.  The  area  of  34  5/32  in.  diameter  holes  amounts 
to  a  total  of  '65  square  inch,  and  hence  it  is  manifest 
that  the  greater  amount  of  steam  must  have  passed 
through  the  space  referred  to  on  its  way  through  the  valve 
chest  and  steam  pipe  to  the  crane  winch.  After  consider- 
ing all  the  facts  of  the  case,  the  inspector  expressed  the 
opinion  that  the  explosion  was  due  to  over-pressure,  and 
that  the  safety  valve  must  have  been  temporarily  set  fast. 

Explosion  from  a  Stop  Valve,  due  to  Water- 
hammer  Action. 

No.  1,554. — This  report  refers  to  the  failure  of  a  stop 
valve  on  the  main  steam  range  at  the  Taff  Vale  Company's 
hydraulic  pumping  sta  tion,  east  branch.  The  plant  consists 
of  two  Lancashire  boilers,  two  sets  of  horizontal  engines  and 
pumps,  and  an  accumulator.  It  was  the  practice  at  the 
station  to  keep  the  main  stop  valve  on  the  boiler  open, 
and  a  drain  cock  fitted  to  reach  stop-valve  chest  was  also 
left  partly  open  all  the  time  ;  this  was  effected  by  cutting 
a  small  channel  round  the  plug  of  the  cock  and  leaving 
it  si  handle  in  the  "  shut  "  position  ;  water  thus  drained  away 
continually.  A  drain  cock  fitted  to  the  bottom  side  of  the 
regulator  valve  chest  was  usually  kept  open,  but  was  found, 
after  the  explosion,  to  be  shut ;  another  drain  cock  on  the 
blank  end  of  the  main  length  of  steam  pipe  was  usually 
left  partly  open,  but  on  its  removal,  after  the  explosion, 
was  found  to  lie  nearly  choked  by  sediment  deposited  in 
the  end  of  the  pipe  to  which  it  was  attached.  The 
explosion  appears  to  have  been  the  result  of  water  hammer. 
The  engine  was  doing  very  little  work  during  the  night 
previous  to  the  explosion,  and  water  apparently  accumu- 
lated in  the  main  range  of  steam  pipes.  On  the 
accumulator  moving  with  the  demand  for  water  pressure 
and  opening  the  steam  valve  to  the  engines,  the  water  of 
condensation  in  the  pipes  was  distributed  and  set  in  motion 
witli  such  force  as  to  burst  the  stop  valve,  and,  un- 
fortunately, one  of  the  men  received  injuries  which  caused 
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his  death.  On  examination  of  the  fractured  section  of  the 
cover,  a  blow  hole,  about  i  square  inch  in  area,  was  found 
fully  enclosed  in  the  section  of  the  metal,  and  two  of 
the  cover  studs  were  broken  by  the  force  of  the  explosion. 
The  arrangement  of  the  steam  pipes  from  the  boilers  to 


being  removed  the  cylinder  exploded,  causing  the  death  of 
one  of  the  workmen  ;  the  pressure  registered  was  about 
S  lb.  just  previous.  Examination  and  inspection  of  the 
cylinder  after  the  explosion  showed  that  the  construction 
differed  materially  from  that  of  the  old  one  Mr.  Rigby  had 


the  butterfly  valve  was  such  as  to  favour  the  lodgment  of 
water  when  the  valve  was  closed.  A  suitable  drain  trap 
has  since  been  fitted  to  the  steam  pipe  close  to  the  butterfly 
valve  on  the  side  next  to  the  boilers. 

Failure  of  a  Drying  Cylinder,  due  to  Faulty 
Construction. 

No.  1,555.-—  The  cylinder  was  used  at  the  mill  of  Messrs. 
Schmidlin,  Brown,  and  Company  Limited,  Bradley  Fold, 
Bolton,  together  with  several  other  metal  cylinders  for 
drying  calico,  the  cloth  being  run  over  the  outside  of  the 
cylinders,  which  are  kept  hot  by  exhaust  steam  from  the 
boilers.  All  the  other  cylinders  were  fitted  with  a  safety 
valve  and  regulating  valve,  except  this  particular  one 
had  neither,  although  it  was  the  only  cylinder  that  was 
supplied  with  "high-pressure"  steam.  The  fittings  were 
a  steam-pressure  gauge,  a  2  in.  vacuum  valve,  and  an  outlet 
pipe  I  in.  in  diameter,  terminating  in  a  Robinson's  steam 


Fig.  1.  Fig. 
Report  No.  1555. 


trap,  the  diameter  in  the  hole  of  the  ball  of  which  was  j 
9/32  in.  In  July,  1901,  in  consequence  of  the  width  of 
the  cloth  requiring  treatment  being  increased,  it  became 
necessary  to  have  the  cylinder  changed  for  one  a  foot  wider, 
and  a  Mr.  Rigby,  trading  as  a  coppersmith  and  cylinder 
manufacturer,  was  called  in.  It  was  arranged  between  the  j 
owner,  engineer,  and  Mr.  Rigby,  that  the  latter  should 
make  the  cylinder  a  foot  wider,  and  to  stand  a  pressure 
of  101b.  per  square  inch,  using  the  old  ends  and  as  much 
of  the  fitting!;  as  possible.  No  specification  was  asked  for 
or  given,  nor  was  any  price  fixed.  On  August  28th  the 
new  cylinder  was  delivered  and  fitted  up  immediately. 
When  complete  steam  was  turned  on  and  shut  off  three 
times  at  short  intervals  owing  to  stoppages  of  the 
machinery.    While  the  cause  of  the  third  stoppage  was 


removed.  Instead  of  being  Hanged  down  for  2\  in.  at  the 
ends,  it  was  only  flanged  down  y- in.  to  fin.,  while  the 
screw  bolts,  instead  of  going  through  the  copper  shell, 
merely  clamped  the  shell  to  the  ends.  This  difference 
can  be  seen  from  figs.  1  and  2,  showing  respectively  the 
original  construction  and  that  as  done  by  Mr.  Rigby.  A 
large  amount  of  red-lead  putty  was  used,  making  at  some 
portions  a  layer  thicker  than  the  copper  shell.  Some  of 
the  bolts  were  not  tightened  up  quite  so  completely  as 
they  might  have  been.  From  tests  made  by  one  of  the 
engineer  surveyors  to  the  Board  of  Trade,  it  was  found 
that  the  copper  used  for  the  shell  of  the  cylinder  was 
of  good  quality.  From  a  test  made  on  a  new  cylinder 
fitted  with  the  same  inlet  valve,  and  supplied  with  steam 
under  identical  conditions  as  the  one  that  exploded,  it 
was  shown  that  it  was  possible  for  the  pressure  in  the 
cylinder  to  reach  up  to  8  lb.  with  the  valve  opened  and 
shut  for  the  same  periods  of  time  as  when  the  explosion 
occurred.  The  Commissioners  found  that  the  explosion 
was  due  to  over-pressure  of  steam  in  the  cylinder  caused 
by  a  certain  amount  of  steam  finding  its  way  past  the 
inlet  valve.  This  caused  the  shell  of  the  cylinder  to  belly 
or  barrel.  At  the  same  time,  the  copper  sheet  was  being 
withdrawn  from  the  clamping,  or,  in  other  words,  the 
insufficiency  of  the  clamping  allowed  the  shell  to  barrel  or 
bellj-,  and  there  was  .  not  any  expansion  of  the  metal 
forming  the  shell.  Whilst  finding  that  Messrs.  Schmidlin, 
Brown,  and  Company  Limited  ought  to  have  shown  more 
care  in  the  working  of  the  cylinder,  the  Commissioners 
did  not  consider  them  responsible  for  the  explosion,  but 
found  that  Mr.  Rigby  was,  and  ordered  that  he  should 
pay  to  the  solicitor  to  the  Board  of  Trade  the  sum  of 
£50  towards  the  costs  of  the  investigation. 


Shipbuilding  Activity  at  Belfast. — We  understand  t'nat 
Messrs.  Elder,  Dempster,  and  Company  have  just  contracted 
with  Messrs.  Harland  and  Wolff  Limited  for  four  large  cotii- 
bined  freight  and  passenger  steamers.  They  will  be  enormous 
carriers  on  a  light  draught,  and  will  suit  any  trade  where 
light  draught  and  very  large  cubical  capacity  are  necessary. 
They  will  carry  9,000  tons  cubic.  The  same  firm  have  also 
contracted  with  Messrs.  Alexander  Stephen  and  Sons  Limited, 
of  Glasgow,  for  two  passenger  and  cargo  steamers.  Thev  will 
have  a  cargo  capacity  of  5  000  tons,  will  accommodate  200 
passengers,  and  steam  15  knots.  Masses.  Elder,  Dempster, 
and  Company  have  not  decided  yet  which  trade  they  will  be 
for,  but  they  are  built  to  suit  any  passenger  and  cargo  trade. 
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METALLIC  PRESERVATION  AND  ORNAMEN- 
TATION OF  IRON  AND  STEEL  SURFACES. 

By  Sherard  Cowper-Coles. 

( Concluded  from  page  797.) 

The  zinc  dust  should  be  dry  when  placed  in  the  drum,  other- 
wise it  will  give  off  hydrogen  when  heated,  and  if  any  arsenic 
is  present,  this  also  comes  off  with  the  hydrogen.  The  charging 
of  the  drum  is  effected  by  running  the  truck  on  which  the  drum 
is  placed  on  to  a  table.  One  end  is  then  lowered  by  means  of 
gearing  so  as  to  tilt  the  other  end,  into  which  the  zinc  dust 
is  charged  from  an  upper  floor,  by  means  of  a  canvas  shoot. 
The  drum  is  being  discharged  over  an  iron  grating,  which  allows 
the  zinc  dust  to  fall  into  a  chamber  below,  from  which  it  is 
raised  by  means  of  a  chain  elevator  to  the  floor  above.  When 
the  drum  is  charged  with  zinc  dust  and  the  articles  to  be  dry 
galvanised,  it  is  brought  into  a  horizontal  position,  the  air 
exhausted,  and  the  truck  run  along  the  rails,  until  it  arrives  in 
front  of  the  furnace.  It  is  then  lifted  on  to  a  furnace  truck 
to  effect  a  saving  in  the  first  cost  of  the  plant,  and  to  save 
waste  of  heat.  When  inside,  the  door  is  lowered  and  the  furnace 
heated  up  to  the  required  temperature.  When  the  drum  has 
been  in  the  furnace  a  sufficient  time  to  give  the  desired  result, 
the  door  is  raised  and  the  drum  and  carriage  withdrawn,  the 
drum  lifted  on  to  another  carriage  and  run  out  into  an  open 
yard,  where  it  is  allowed  to  cool  down  to  a  temperature  low 
enough  to  admit  of  easy  handling.  The  following  is  an  estimate 
of  cost  for  dry  galvanising  bolts  10  in.  by  1  in.  per  ton  and  per 
square  foot  on  a  small  scale.  Thickness  of  zinc  =  1  oz.  per 
square   foot:  — 

Zinc  dust  at  £20  per  ton  =  2d.  per  lb. 
To  produce  2  tons  per  day  of  12  hours  requires  3  men 
at  7d.,  1  boy  at  3d.  =  2s.  per  hour. 

£    s.  d. 

Labour  for  12  hours                             14  0 

Zinc  dust,  22  lb.  at  2d                          0    3  8 

Gas,  8,500  cubic  feet  at  3s                  15  6 

Total  £2  13  2 

Cost  per  ton  .    1    6  7 

Cost  per  square  foot    0    0  2| 

No  allowance  is  made  in  this  estimate  for  wear  and  tear  or 
trad©  charges  or  pickling  and  cleansing;  £1  10s.  per  ton  is 
found  in  practice  to  cover  all  charges.  The  plant  for  dry 
galvanising  2  tons  of  bolts  and  nuts  would  consist  of  one 
furnace  and  four  drums,  3  ft.  by  6  ft. 

The  surfaces  obtained  by  hot,  cold,  and  dry  galvanising  vary 
considerably  in  appearance,  but  they  can  be  readily  distin- 
guished by  those  conversant  with  the  three  processes.  In  the 
case  of  hot  galvanising  the  surface  is  spangled,  or  if  not 
spangled,  has  the  appearance  of  cast  metal.  In  the  case  of 
cold  galvanising  the  surface  is  free  from  spangles  and  has  a 
matt  or  frosted  surface,  which  is  uniform  if  the  work  has  been 
well  executed.  The  surface  in  dry  galvanising  is  again  dis- 
tinctive from  the  two  other  processes.  The  general  appear- 
ance resembles  more  that  of  cold  galvanising  than  hot 
galvanising,  but  is  more  lustrous  and  metallic  and  is  uniformly 
distributed  over  the  whole  surface,  which  is  not  the  case  with 
the  hot  and  cold  galvanising  processes.  The  dry  galvanising 
process,  although  similar  to  cold  galvanising  in  some  respects, 
is  also  similar  to  hot  galvanising  in  other  respects,  inasmuch 
as  the  zinc  alloys  with  the  iron  and  forms  a  protective  zinc-iron 
alloy,  intermediate  between  the  zinc  coating  and  the  under- 
lying metal.  This  is  illustrated  at  fig.  5,  which  shows  two 
photomicrographs  of  dry  galvanised  iron,  the  region  of  the' 
zinc-iron  alloy  and  that  of  the  iron-zinc  alloy  being  clearly 
indicated. 

In  practice,  dry  galvanised  iron  and  steel  is  found  to  with- 
stand the  ordinary  corrosive  agents  to  which  galvanised  iron 
is  exposed  to  a  remarkable  degree.  Even  after  the  apparent 
removal  of  all  the  zinc  by  filing  or  abrasion,  the  iron  is  still 
non-corrosive.  This  valuable  property  is  doubtless  due  to  the 
protective  action  of  the  zinc-iron  alloy  formed  on  the  boundary 
line  between  the  iron  and  zinc.  As  dry  galvanising  is  effected 
at  a  very  much  lower  temperature  than  hot  galvanising,  the 
temper  of  steel  wire  is  not  reduced  as  it  is  in  the  latter  process. 
A  number  of  steel  and  iron  bolts  dry  galvanised  at  varying 
temperatures,  when  tested  for  tensile  strength,  were  found  to 
be  equal  in  strength  to  bolts  which  had  not  been  dry 
galvanised. 

The  process  has  the  following  advantages  over  hot  gal- 
vanising: There  is  no  waste  of  zinc  due  to  the  formation  of 
zinc-iron  alloys.  Less  zinc  is  required  to  give  the  same 
protective  coating,  because  the  zinc  is  evenly  distributed.  The 
temperature  required  is  lower,  consequently  the  amount  of 
fuel  consumed  is  less.  Tine  labour  is  less,  as  the  articles  do 
not  require  to  bo  cleansed  as  carefully  as  in  hot  galvanising. 
The  cost  of  working  is  less  than  hot  galvanising;    the  plant 


is  very  much  cheaper;  no  flux  is  required;  no  dross  or  skim- 
mings are  formed ;  there  is  no  danger  of  explosion  or  breaking 
of  castings  and  distorting  thin  iron  work.  Dry  galvanised 
machine  work  does  not  require  re-fitting,  as  the  coating  is 
evenly  distributed.  There  is  no  reduction  in  tensile  strength 
as  in  the  case  of  hot  galvanising;  the  work  can  be  placed 
direct  in  the  dry  galvanising  drum  from  the  pickling  vat 
without  drying ;  the  process  can  be  worked  intermittently 
without  waste;  iron  can  be  coated  with  zinc  to  any  desired 
thickness,  and  the  whole  of  the  zinc  is  consumed  without 
waste. 

The  following  is  the  result  of  some  experiments  made  with 
dry  galvanised  aluminium.  For  the  purpose  of  these  tests 
twelve  aluminium  strips,  each  lin.  wide,  were  taken  and  sand 
blasted;  six  of  the  strips  were  then  dry  galvanised  in  the 
ordinary  way.  One  each  of  the  dry  galvanised  and  aluminium 
strips  (weighing  about  20  grammes)  was  immersed  in  the 
under-mentioned  solutions  to  a  depth  of  4£  in.,  and  they  were 
thus  left  for  165  hours,  the  change  of  weight  being  observed 
in  every  case,  after  thoroughly  washing  and  drying  the 
specimen.  The  result  of  the  tests  is  given  in  the  following 
table:  — 


No. 

Solution. 

Strength 
of 

solution. 

Change  of  weight  iu 
grammes. 

Remarks. 

Not  dry 
galvanised 

Dry 
galvanised. 

Aluminium 
surface. 

Zinc 
surface. 

iper  cent. 

1 

0-003  gain 

0  020  gain 

A  little  sl'me 

Darkish. 

formed.  . . 

2 

20 

0'005  gain 

0-019  gain 

Slimydeposit 

Unaltered. 

3 

Potassium  bromide 

2 

0  006  gain 

0-009  loss 

Unaltered  .. 

Unaltered. 

4 

5 

0-042  loss 

0  050  loss 

Brownish   . . 

Dark  grey. 

5 

Sulphuric  acid  . . . 

1 

0-003  gain 

0  289  loss 

Unaltered  . . 

Darkish. 

G 

Hydrochloric  acid. 

I 

0-001  loss 

0-152  loss 

Unaltered  .. 

Darkish. 

From  these  figures  it  is  apparent  that  in  all  cases,  even  in 
an  alkali  solution,  the  dry  galvanised  aluminium  is  more  readily 
attacked  than  the  uncoated  metal,  while  iu  acid  solutions  the 
corrosion  is  greater  in  the  former  case.  It  would  thus  appear 
from  these  preliminary  experiments  that  dry  galvanising  does 
not  successfully  protect  aluminium  from  corrosion,  or,  in  other 
words,  that  zinc  is  more  readily  corroded  than  aluminium.  On 
the  other  hand,  aluminium  coated  with  zinc  by  the  dry  galvanis- 
ing process  has  the  advantage  that  it  can  be  soldered  and  electro- 
plated. 


Upper  surface  

of  iron. 


12  diams. 


Zinc  7/96" 

—  Zinc  iron  alloy  1/150" 

—  Iron  zinc  alloy  1/100" 

Iron. 


Upper  surface 
of  iron. 

45  diams. 


It  is  found  necessary  that  the  zinc  dust  be  in  intimate  contact 
with  the  iron  to  be  coated  with  metallic  zinc.  It  is  well  known 
that,  if  metals  are  kept  in  contact,  absorption  takes  place. 
For  instance,  when  a  piece  of  copper  and  cadmium  are  bound 
together  with  copper  wire  and  heated  for  four  hours  at  a  tem- 
perature of  280  deg.  Fah.,  where  the  cadmium  makes  contact 
with  copper,  the  eppper  is  changed  into  a  golden-coloured  alloy. 

Ornamentation  of  Surfaces. 

The  "  Sherardising "  process  has  also  been  applied  to  the 
decoration  of  metallic  surfaces  by  inlaying,  the  result  being 
very  similar  to  damascening.  The  result  is  different  from  any- 
thing that  has  hitherto  been  obtained  in  art  metal  work,  as  the 
designs  or  patterns  are  not  only  inlaid,  but  are  raised  at  the 
same  time,  and  the  metals  blended  together  forming  a  variety 
of  alloys  of  many  colours  and  tints.    The  thickness  and  depth 
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to  which  the  metals  can  be  inlayed  and  onlayed  can  be  controlled 
at  the  will  of  the  operator.  The  process  is  carjable  of  being 
applied  to  a  large  variety  of  metals  and  has  the  advantage  that 
many  alloys  can  be  formed  in  the  one  operation  of  baking.  The 
modus  operandi  of  the  process  consists  first  of  all  in  coating  the 
articles  with  a  stopping-off  composition,  those  portions  which  are 
to  be  inlaid  being  left  exposed.  The  metal  to  be  decorated,  thus 
prepared,  is  then  placed  in  a  box  containing  the  inlaying  metal 
in  a  powdered  form  and  baked  at  a  temperature  several  hundred 
degrees  below  the  melting  point  of  the  inlaying  metal ;  the  depth 
of  the  inlay  depends  on  the  length  of  time  of  the  bake  and  the 
temperature.  The  intermediate  effects  of  alloys  and  colouring 
ar,e  obtained  by  manipulation  of  the  stopping-off  material.  The 
process  is  inexpensive  and  can  be  applied  to  the  finest  damas- 
cening, or,  on  the  other  hand,  to  a  bolder  class  of  work. 

As  an  example  of  the.  effects  obtained  by  this  process,  a 
copper  tray  can  be  inlaid  with  zinc,  the  materials  being  so 
arranged  that  a  considerable  portion  of  the  copper  is  converted 
into  gold-coloured  brass,  thus  giving  a  very  soft  effect  with 
great  subtlety  of  colour.  Silvery  zinc  may  be  obtained  on  a 
plain  background  ,and  by  altering  the  preliminary  treatment 
and  varying  the  length  of  time  of  stoving,  it  is  possible  to  act 
upon  the  base  metal  so  as  to  obtain  instead  of  the  copper,  very 
beautiful  effects,  ranging  from  silver-white  zinc  through  yellow 
brasses  and  bronzes  of  various  shades  graduating  to  red  copper. 
The  articles  during  the  process  of  baking  are  kept  stationary, 
the  iron  retainer  box  being  heated  with  a  number  of  Bunsen 
burners. 

A  discussion  followed  the  reading  of  the  paper,  Mr. 
O'Connor  desiring  to  know  the  effect  of  the  dry  process 
on  hydraulic  pumps.  Mr.  W.  Pollard  Digby  asked  as  t « » 
the  effect  of  exposing  articles  galvanised  by  the  new 
process  to  London  atmosphere.  Mr.  E.  B.  Ivatts  stated 
that  the  process  had  been  satisfactorily  applied  to  bicycles, 
and  Mr.  P.  F.  Nursey  said  that  it  appeared  to  deserve  all 
that  was  claimed  for  it,  he  himself  having  tested  many 
articles  so  coated. 

The  author,  in  his  reply,  stated  that  eventually  the 
method  would  be  applicable  to  girder  work  of  any 
dimensions. 


REPORT   ON    TRIALS   OF    SUCTION  GAS 
PRODUCER  PLANTS* 

The  chief  object  which  the  directors  had  in  view  in  conducting 
these  trials  was  to  afford  members  of  the  Highland  and 
Agricultural  Society  and  others  an  opportunity  of  becoming 
better  acquainted  with  the  combination  of  the  suction  gas 
producer  and  gas  engine  as  a  cheap  and  convenient  source  of 
power,  and  at  the  same  time  to  demonstrate  that  the  suction 
gas  producer  is  a  practical  and  simple  appliance. 

The  society  reserved  the  right  to  test  the  power  and  working 
of  each  engine  and  plant  as  considered  desirable,  also  to  make 
notes  and  observations  of  the  same  for  incorporation  in  an 
official  report  of  the  trials. 

The  society  provided  space  in  the  showyard,  free  of  charge,  to 
exhibitors  submitting  plants  for  trial. 

No  awards  were  made,  and  the  trials  were  arranged  so  as  to 
test  the  plants  as  nearly  as  possible  under  their  ordinary  work- 
ing conditions. 

It  was  suggested  to  intending  exhibitors  that  each  firm 
should  submit  for  trial  two  complete  plants,  consisting  in  each 
case  of  gas  producer,  scrubber,  etc.,  and  gas  engine  of  suitable 
power. 

The  plants  were  to  be  of  the  following  capacities:  — 
(a)  Capacity,  15  to  20  B.H.P.  at  full  working  load. 
(6)       „         5  to   8  „  „ 

No  restriction  whatever  was  imposed  upon  the  exhibitors 
with  regard  1o  the  size  and  capacity  of  the  generators. 

Ten  complete  plants,  exhibited  by  six  firms,  were  submitted 
for  trial.  The  chief  particulars  of  these  plants  are  given  in 
Table  I. 

All  the  engines,  with  one  exception,  were  fitted  with  indicator 
gear,  and  provided  with  revolution  and  explosion  counters. 

The  indicators  used  throughout  the  trials  were  of  the 
MTnnes-Dobbie  external  spring  special  gas-engine  type, 
supplied  by  Messrs.  Dobbie-MTnnes  Limited,  Glasgow.  The 
diagrams  obtained  were  uniformly  good  and  reliable,  and  show 
an  entire  freedom  from  vibration.  At  the  conclusion  of  the 
trials,  the  indicators  were  carefully  examined  and  found  to  be 
in  perfect  condition — the  pistons  moving  freely  and  the  parallel 
motions  being  without  shake  at  any  of  the  points. 

Scotch  anthracite  "peas"  from  Gartshore  Colliery,  and  sup- 
plied by  Mr.  James  Cunninghame,  12.  Waterloo  Street,  Glasgow, 
was  used  throughout  the  trials.    This  coal  cost  9s.  3d.  per  ton 

'Trials  carried  out  by  th;  Highland  and  Agricultural  Society  of  Scotland, 
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delivered  in  the  showyard;  it  was  of  good  quality,  and  none  of 
the  plants  appeared  to  experience  any  difficulty  in  using  it 
satisfactorily. 

The  coal  was  filled  into  bags  from  a  truck,  each  bag  contain- 
ing approximately  1  cwt. 

Every  effort  was  made  to  have  the  coal  thoroughly  well 
mixed,  so  that  each  plant  should  be  using  coal  of  equal  quality. 
Samples  of  the  coal  as  supplied  to  each  producer  were  taken, 
and  found  to  be  as  nearly  as  possible  of  the  same  calorific  value. 

Previous  to  the  commencement  of  each  trial  the  producers 
were  charged  with  sufficient  coal — which  was  not  weighed — to 
bring  them  up  to  their  proper  working  condition,  and  the 
plants  were  required  to  be  ready  and  working  steadily  for 
30  minutes  before  the  time  of  starting  the  trials. 

In  each  of  the  power  tests  the  time  of  starting  was  taken 
when  the  producer  was  filled  with  fuel  to  a  predetermined 
level,  the  ashes  and  clinker  as  far  as  possible  having  been 
previously  cleaned  out,  and  the  engine  working  steadily  at  the 
stated  load.  At  the  end  of  the  test  the  producer  was  brought 
as  nearly  as  it  was  possible  to  judge  to  the  same  condition  as 
to  fuel,  etc.,  as  at  the  start,  and  the  fuel  consumption  determined 
from  the  amount  introduced  into  the  producer  during  this 
period. 

TABLE   I. — General  Dimensions   and    Particulars   of  Plants 
Entered  for  Trial. 
Plants  of  about  20  Brake  Horse  Power  Capacity. 


Exhibitor  .. 


Declared  capacity  of  gas- 
producer  plant,  B.H.P. 

Price  of  gas-producer 
plant,  complete   . . . 


Total  weight  of  plant,  cwt. 

General    description  of 
engine  


Declared  B.H.P.  of  engine 
Diam.  of  cylinder,  inches. 

Stroke,  inches   

Revs,  per  min.,  declared. 
Price  of  engine,  complete 
Weight  of  erjgine,  cwts 


Price  of  producer  plant 
and  engine,  complete. .  £221  II 

Space  taken  up  by  com-' 
plete  plant — producer,! 
engine,  <fcc,  sq.  feet  ...  144 


25 
£94  10s. 

Acme 

22 

10 

17 

220 
£130 

60 


The  Campbell  Gas 
Engine  Co., 
Halifax. 

Messrs. 
Crossley  Bros. , 
Openshaw, 
Manchester. 

■So,; 

=  .=  a  1 
a  §  tf-g 

5  ^>  - 

3  a  A 

~  H 

a  w  -a 
o  (a  -  . 

a  f  §  ~2 
■a^-a 

Messrs.  Tangyes 
Limited, 
Birmingham. 

18 

24 

25 

20 

£105 

£80 

-  £72 

£!U 

£90 

25 

45 

25 

25 

28 

Campbell 

Crossley 

Acme 

Nation'l 

Tangye 

18 

16 

22 

20 

19 

9i 

8i 

10 

10 

10 

18 

20 

17 

IS 

19 

200 

200 

220 

190 

190 

£125 

£110 

£130 

£120 

£131 

66 

".4 

00 

78 

69 

£230 

£190 

£202 

£200 

£221 

225 

240  . 

288 

225 

225 

Plants  of  about  S  Brake  Horse  Power  Capacity. 


Exhibitor  V 

The  Campbell 
Gas  Engine 
Company, 
Halifax. 

The  Industrial 
Engineering 

Co.,  Hydo,  near 
Manchester. 

The  National 
Gas  Engine  Co., 
Ashton-under- 
Lyne. 

Messrs. 
Tangyos 
Limited, 
Birmingham. 

Declared   capacity    of  gas  producer 

8 

10 

1C 

12 

Price  of  gas-producer  plant,  complete. 

£80 

£60 

£65 

£58 

25 

15 

20 

17 

Campbell 

Acme 

National 

Tangye 

Declared  brake  horse  power  of  engine. 

s 

13J 

S 

It 

7 

8} 

7 

7 

12 

14 

15 

16 

Revolutions  per  minute,  declared   

230 

230 

220 

220 

£80 

£75 

£80 

£90 

29 

25 

40 

40 

Price  of  producer  plant  and  engine, 

£160 

£135 

£145 

£143 

Space  taken  up  by  complete  plant- 

288 

225 

160 

producer,  engine,  &c,  square  feet... 

160 

At  the  beginning  and  end  of  each  test  the  mass  of  fuel  in 
each  producer  was  consolidated  as  much  as  possible  by 
working  it  from  the  top  with  a  poker,  in  order  to  break  down 
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any  arches  that  might  have  formed  in  the  lower  part  of  the 
producer. 

It  is  a  well-known  fact  in  connection  with  suction  gas 
producers  that  after  a  few  hours'  run  clinker  forms  in  the 


fuel  in  the  producer  from  coming  down.  In  those  producers 
which  were  provided  with  two  or  more  doors  on  the  grate 
level  this  difficulty  was  not  so  serious. 

Some  designers  of  suction  plants  hold  that  the  anthracite  in 


TABLE  II.—  Trials  of  Plants  of  about  Twenty  Brake  Horse  Power  Capacity. 

Full  Load  Trials. 


Exhibitor 


Declared  B.H  P.  at  full  working  load  

Duration  of  trial,  hours   

Circumference  of  brake  wheel  (effective),  feet. 

Load  on  brake,  lbs  

Spring  balance  reading,  lbs  

Effective  load  on  brake,  lbs  

Revolutions  per  minute,  mean   

Brake  horse  power  

Diameter  of  cylinder,  inches   

Stroke,  inches   

Mean  effective  pressure,  lbs.  per  square  inch 

Explosions  per  minute,  mean  

Indicated  horse  power   

Mechanical  efficiency,  per  cent  


Total  coal  used,  lbs  *  

Coal  per  13  H.P.  per  hour,  lb. 


The  Campbell  Gas 
EDgiue  Co.,  Halifax. 

Messrs.  Crossley  Bros. 
Ltd.,  Manchester. 

The  National  Gas 
Engine  Co., 
Ashton-under-Lyne. 

18 

16 

—  

20 

10 

812 

10 

17-44 

14-49 

18-46 

225  0 

197-0 

195-0 

24'0 

12 '2 

4  '5 

201-0 

184-8 

190-5 

192-4 

189-2 

193-0 

20-44 

15-35 

20-57 

y  5 

8-5 

10 

18 

'  20 

18 

82-0 

73-6 

83-7 

76-8 

86-5 

85 -4 

23-73 

1S-25 

25-54 

86-1 

84-1 

80-6 

190-0 

96-5 

"165-75 

0-93 

0  77 

0-80 

Messrs.  Tangles  Ltd.. 
Birmingham. 


19 
10 

17-07 
206-75 
11-60 
195-15 
197-9 
19-98 
10 
19 
72-0 
86-4 
23-45 
85-3 


166-0 
0-83 


Half  Load  Trials. 


Exhibitor 


The  Campbell  Gas 
Engine  Co. 


lessrs.  Crossley 
Bros.  Ltd. 


The  National  Gas 
Engine  Co. 


Mfssrs.  Tangyes  Ltd. 


Duration  of  trial,  hours   

Circumference  of  brake  wheel  (elfective),  feet. 

Load  on  brake,  lbs  

Spring  balance  reading,  lbs  

Effective  load  on  brake,  lbs  

Revolutions  per  minute,  mean   

Brake  horse  pjwer  

Mean  effective  pressure,  lbs.  per  squire  inch  . 

Bxploslons  per  minute,  mean  

Indicated  horse  power   

Mechanical  efficiency,  per  cent   


Total  coal  used,  lbs  

Coal  per  13. H.P.  per  hour,  lb. 


10 

10 

10 

17-44 

14-49 

18-46 

127-25 

136  75 

133-0 

24-10 

32  50 

34-5 

103-15 

104-25 

98-5 

196-1 

198-0 

190-3 

10-69 

9-06  X'' 

10-4S 

75/6 

77-8 

80-6 

53-1 

58-3 

51-3 

15-12 

13-0 

14-76 

70-7 

f9-7 

71-0 

10 

17  09 
106  0 
1-8 
104-2 
198-7 
10-72 
77-9 
49-7 
14-59 
73-5 


Average  coal  consumption  per  B. H.P.  per  hour  on  full  and  half  load 
trials  combined,  lb  


Capacity  of  producer,  per  declared  B.H. P.,  cubic  feet  . 


Remarks  on  trials 


.98-0 
0-92 


0-93 


87-25 
0-96 


*100-25 

0-95 


116  0 
1-08 


o-se 


0  S6 


0-92 


Completed  both 
trials  without  a  stop. 


0-270 


Did  not  complete 
full-load  trial  owiug  to 
failure  to  obtain  gas 
through  want  of  water 
in  the  producer ;  there 
was  a  plentiful  supply 
at  the  main.  Load  on 
brake  was  relieved 
during  half-load  trial. 
The  speed  was  some- 
what under  normal 
during  full-load  trial. 


0-295 


Completed  full-load 
trial  without  a  stop. 
Stopped  for  eight 
minutes  during  half- 
load  trial,  due  to  car- 
bon deposit  on  igni- 
ting points. 


0-124 


Completed  both 
tiials  without  a  stop. 


'  101b.  and  7  lb.  ad-led  to  observed  consumption  for  presence  of  clinker  at  end  of  full  and  half  load  trials  respectively.    Total  clinker  and  ash  collected  at  end 

of  the  three  load  trials  -  201b. 


generator,  and,  uules-,  broken  down  by  bars  from  the  outside, 
it  is  apt  to  cause  a  hollow  space  in  the  fuel  bed.  Great  care 
had  to  be  exercised  in  removing  the  ashes  and  any  clinker 
from  the  back  of  the  fire,  to  prevent  the  main  body  of  the 


the  lower  part  of  the  producer  should  be  disturbed  as  little  a 
possible;  but  with  a  low-class  quality  of  fuel  liable  to  clinker 
il  is  obvious  that  some  adequate  provision  should  be  made  fo 
readily  removing  the  clinker,  etc. 
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Any  unburnt  fuel  that  was  unavoidably  extracted  while 
clmkering  was  carefully  picked  out  and  returned  to  the  producer 

In  spite  of  every  precaution  that  could  be  taken,  it  was  felt 
that  certain  errors  of  measurement  with  regard  to  fuel  con- 
sumption were  possible,  and  on  that  account  the  results  given 
later  should  be  taken  as  tentative.  s 

Each  plant  was  required  to  undergo  a  full  and  half  power 
rial  of  not  less  than  ten  hour,'  duration,  also  a  light-load  trial 
tor  a  period  of  hve  hours.  6 

It  was  also  stipulated  that  not  more  than  two  men  would  be 
engine)  atteUd  t0  ea0h  plant  (Prodllcer  and 

By  making  the  duration  of  each  power  trial  ten  hours  it  was 
considered  that  any  error  in  arriving  at  an  estimate  of  the  fuel 
consumption  would  be  minimised;  at  the  same  time  in  view 
o  the  very  small  amount  of  coal  used  in  the  majority  of  the 
Plants,  it  is  necessary  to  draw  attention  to  the  fact  that  the 
fuel  consumption  obtained  may  be  slightly  under  the  true 
value,  thought  the  degree  of  error  cannot  be  large 
(To  be  continued.) 


DATA    ON    THE    USE   AND  PERFORMANCE 
OF   STEAM  TURBINES.* 

The  type  of  apparatus  to  be  used,  whether  alternating  or 
direct  current,  will  not  materially  affect  the  design  of  thl 
station  except  m  so  far  as  the  question  of  the  use  of  recipro- 

ating  engines  or  steam  turbines  is  involved.  Up  to  this  time 
the  steam  turbine,  which  is  rapidly  growing  in  favour  for 
electric  railway  work,  .has  been  designed   almost  exclusively 

oi  use  in  connection  with  alternating-current  generators  and 
the  manufacturers  of  electrical  apparatus  have  held  out  scant 
encouragement  that  its  speed  could  ever  be  so  modified  as  to 
make  its  use  with  direct-current  generators,  particularly  the 
larger  sues,  practicable.  Reciprocating  engines  have  there- 
ore  b^n  regarded  as  the  only  type  of  steal  motor  avaHab  e 
roi  this  class  ot  work.  It  is  probable  that  this  will  be  the 
case  for  some  time  to  come,  but  it  is  interesting  to  note  that 
considerable  progress  is  being  made  m  the  development  o 
direct-current    turbo-generators.    A    number   of   machine,  of 

work Twell J 6  ^  T  kll°Watt  Capacity  are  1U  oP^ation,  and 
work  is  well  advanced  upon  units  as  large  as  2,000  kilowatts 

wnilf— tofb^  &ood  for  the  belief  that  this  problem 

will  be  successfully  solved,  and  that  in  the  near  future  this 
type  of  apparatus  will  be  available  in  sizes  as  large  as  are 
generally  required  for  direct-current  work 

Engineers  and  steam  users  generally  have  been  prepared  for 
r  tlme  +t0  welcome  any  form  of  prime  mover  which  could 
be  shown  to  possess  any  considerable  advantage  over  the 
eciprocating  engine,  as  the  latter  had  come  to  be  regarded  as 
having  largely  fulfilled  its  possibilities,  and  no  veiy  Seat 
mprovement  in  economy  was  to  be  looked  for.  The  steam 
turbine  seemed  to  offer  the  solution  of  the  question,  and  while 
at  the  time  of  its  introduction  into  America,  ts  superior 
economy  has  not  been  demonstrated,  its  great  simplicity  as 
compared  with  reciprocating  engines,  lower  first  cost ^and  less 

SumhePaCt-  °L'CUpied'  eUS,U'ed  PromPt  adoption  by  a  laS: 
number  of  power  users,  and  from  the  first  its  progress  Ins 

tioncTFht'  tIU  YTH  0i}he  com^ttee  for  the  in^stig  - 
A ToSJt  Sfea/nTtUrbl  •?  made  t0  tlle  National  Electric  Lifht 
Association  last  June,  it  was  stated  that  there  were  in  opera 

ever  350  000  k?  224  °f  311  a§^ate  ZfL3g  of 

hit  i  n  i  , VK>Wer'  tlle  greater' number  of  which  had 
been  installed  in  the  last  two  years.    The  writei  ^informed 

Surer!  tatoa  ^  the  lal'^est  ^™ 

80o!oUOOrhor-se  power001'11'17  lst'  19t>5)  °™ 

o/steam  SrrS^  *?at         °f  the  data  upQM  tb'8  efficiency 
o    I,'  -ha'S  been  derived  from  tests  covering  very 

f, 110 dti  ot.,tlnJe>  Usual'y  only  a  hours,  and  that  so 
£Jditi±  1ST  ^  abl6t  °f  ,theU'.  Perf0""ancc  under  actual  service 
pcraaitions.    To  the  street  railway  manager  or  engineer  mwor 

2?M  f°r  l0n8'  Periods'  showi^  tie  coal  consumed 

xir >tTn  h°Ur'  °J'  better  Btm-  the  effi«^ey  of  the  an 
ex  rested  in  percentage  of  heat  energy  in  the  coal  converted 
n  o  electrical  energy  at  the  switchboard,  are  of  much  greater 
kta W«f  VfUe  than  the  record  of  »™*»«  of8 short- 

•  much  mot  n Z?  C1onSumPtio51  °nl?>  as  &  P1'^^-  him  with 
er"ormanpI  r f  1  ,m.eans  of  making  comparisons  with  the 
£  °S  L  r  dh°ul  ^  Whlch  he  is  familiar.  The 
Knomv  h \il  n  Pl,bwlled  illustrating  the  relative 
*neiws5r.,V  ^sumption  of  turbines  and  reciprocating 

ffi  evCr  "  TS  comParisons  between  units  operating 

o.  vlnfl  1  '  /'^  °nS  *l  t0  Steam  Pressure-  superheat: 
telJf™      %and  there/ore    does    not    fairly    represent  the 

ns  nDl^tr  °f-,the  tW°  tyPeS'  and; -too.  the  steam 
gumption  of  the  auxiliaries  is  also  invariably  omitted,  so 

ConventJoHf  h"'T  P°-Wer  £ant!'  by  Fred  N"  Uushnel],  before  the  Philadelphia 
vuuvention  of  the  American  Street  Railway  Association.  "«"i«"<i 


Up  to  this  time  most  of  the  turbines  installed  in  elec t  w' 

One  of  the  plants  where  turbines  are  exclusively  used  i 
the  Qumcy  power  station  of  the  Old  Colony  Street  Railwav 
Company  and  through  the  courtesy  of  P.  F.  SullTvan  ,  resf 
dent  of  tlus  company,  the  writer  is  'permitted  to  pSh  some 
n forma  turn  regarding  the  performance  of  this  station  T 
intormation  was  kndlv  furnished  hv  n  P  -a  siauon.  iins 
t«d„(  of  mo„vc  rfr  S  mSwLS  "  S"P""" 

is  not  yet  m  lull  operation.  Its  connection  with  the  latter 
city   where  a  large  part  of  the  current  is  to  be  used  has  no 

ttneTht  of  mt  at  r'8Sent  h  furaishes  Power  for  onS 
drive  Ud       the  nUmber  0t  cars  which  it  will  eventually 

The  station  contains  five  2,000  kilowatt  four-stage  vertical 

oll"oobl'"oUm!-at  75,°  rel?hlti0?S  ^  »»»«to,  ancf  connected 
to  U,M0  volt  25  cycle  alternating-current  generators  The 
steam  pressure  is  2001b.    There  are  ten  horizontal  wafer-tube 

•oilers  ot  750  horse  power  each,  equipped  with  internal  super- 
heaters giving  to  the  steam  an  average  of  65  deg.  superheat 
Lnder-feed  stokers  are  used.    There  are  no  economised T  One 
turbine  is  supplied  with  steam-driven  auxiliaries;   the' other 

our  have  motor-driven  auxiliaries.  At  present,  while  only 
two  units  are  in  operation,  the  feed  water  is  heated  to  200  ZJ 
Fal  .  by  the  exhaust  from  the  steam  auxiliaries.  The  average 
daily  output  is  52,500  kilowatt  hours,  giving  a  load  factor  of 
o4  per  cent  for  the  two  machines.  (LrgL  Creek  Cumf  er- 
n,  f  \  ti  1Ji  r'  h.aVmg  an  average  calorific  value  of  14,00, 
Sof  ft  Sfff  I1"11"  per  P/-uud-  Tbe  avei'a^e  Goal  oonsump- 
VP  i-  oil  a  °U'  ??eiat™g,  under  the  conditions  outlined 
above,  is  2  94  1b   per  kilowatt  hour,  showing  the  efficiency  of 

encfinf  Junenoth1;11^00^  ^  3  ^  °f  ^  ^ 
While  this  performance  does  not  furnish  conclusive  evidence 
ot  the  superiority  oi  the  turbine  over  reciprocating  engines  in 
electric  railway  work,  it  compares  favourably  with  the  results 
obtained  in  a  large  number  of  the  better  class  of  stations 
using  the  latter  type  of  prime  movers,  and  gives  some  force 
to  the  opinion  that  m  actual  practice  there  will  be  found  to 
be  very  little  difference  in  the  coal  consumption  of  steam 
turbine  and  reciprocating  engine  plant  operating  under  similar 
conditions. 


LITERATURE. 


-Concrete  Steel;   a  Treatise  on  the  Theory  and  Practice 
of  Reinforced  Concrete  Construction."    By  W.  Noble 
Twelvetrees.    London  :  Whittaker  and  Co'.,  2,  White 
Hart  Street,  Paternoster  Square,  E.C.    Gs.  net. 
The  author  brings  bis  book  forward  at  an  opportune  time 
in  view  of  the  increased  interest  which   is  now  visible 
concerning  the  merits  of  reinforced  concrete  for  building 
construction  purposes.     Without   being  too  pretentious" 
we  are  given  definite  and  reliable  information  upon  this 
important  subject,  and  it  is  dealt  with  in  a  manner  which 
at  once  appeals  to  the  engineer  and  architect,  owing  to 
the  practical  method  of  treatment.   The  room  for  increased 
application  of  concrete  steel  is  so  extensive  that  it  is 
necessary  that  the  underlying  principles  and  theory  should 
be  thoroughly  understood.    This  is  the  author's  endeavour. 
He  first  gives  the  general  physical  properties  of  concrete, 
then  of  steel,  followed  by  a  discussion  of  the  theory  as 
applied  to  concrete-steel  beams,  their  design,  and  the  effect 
of  shearing  stresses.    The  general  arrangement  of  tracings, 
with  calculations  of  proportions,   is  given,  followed  by 
some  of  the  more  typical  forms  of  beam  designs,  and  how 
such  may  be  built  up  on  the  lines  of  "  Warren,"  "  Bullman  " 
truss,  and  other  economic  methods.    Floor  construction  is 
fully  dealt  with,  with  particulars  of  working  stresses ;  also 
foundation  and  concrete-steel  columns.      A  large  number 
of  valuable  tables  are  given,  and  the  illustrations  are  well 
chosen.    We  consider  that  there  should  be  a  large  demand 
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for  this  book,  as  the  subject  is  one  of  increasing  import- 
ance, and  the  book  is  practically  the  only  one  of  its  kind 
before  the  public. 


"  The  Physics  and  Chemistry  of  Mining."    An  elementary 
class  book.      By  T.  H.  Byrom.      London :  Crosby 
Lockwood  and  Son,  7,  Stationers'  Hall  Court,  Ludgate 
Hill.    Price  3s.  6d. 
This  book  deals  with  the  physical  and  chemical  properties 
of  the  atmosphere,  gases  generally,  and  particularly  those 
met  with  in  mining.    The  general  laws  concerning  the 
diffusion  of  gases,  conduction  and  radiation  of  heat,  the 
composition  of  water,  the  various  forms  of  carbon  wet 
with  the  production   of   fire   damp,   are  treated   in  an 
elementary  but  clear  manner. 

The  spontaneous  production  of  fire  damp,  tests  for  same, 
principle  of  the  safety  lamp,  the  nature  and  properties  of 
explosives,  and  the  composition  and  analysis  of  coals  and 
tbeir  heating  powers  are  next  given,  this  portion  con- 
cluding with  a  chapter  on  strata  adjoining  coal  measures. 

In  the  final  chapter  a  few  of  the  principles  and 
properties  of  magnetism  and  electricity  are  stated,  and 
in  an  appendix  are  given  some  useful  tables  on  tempera 
ture,  specific  gravities,  coefficients  of  expansion,  also  the 
chemical  and  common  names  of  substances.  The  substance 
referred  to  under  temperature  is,  however,  omitted. 

The  book  has  chiefly  been  written  to  assist  students  in 
preparing  for  the  Board  of  Education  and  County  Council 
Examinations  in  mining  and  for  qualifying  colliery 
managers'  certificates,  and  for  this  purpose  it  is  one  of 
the  best  text  books  we  know  of. 

Books  Received. 
"  Official  Gazette  of  the  United  States  Patent  Office."  Vol. 
CXVIIL,  No.  9.    Published  by  authority  of  Congress, 
Washington. 

"  Elementary  Electrical  Engineering  in  Theoiy  and 
Practice."  By  J.  H.  Alexander,  M.B.,  A.I.E.E. 
London :  Crosby  Lockwood  and  Son,  7,  Stationers' 
Hall  Court,  E.C. 


NOTICES    OF    MEETINGS,  Ac 


November  24th. — Institution  of  Electrical  Engineers — Man- 
chester Students'  Section  :  Municipal  Schools  of  Technology, 
Sackville  Street. — At  7-80  p.m.,  address  by  Mr.  James  Swin- 
burne, M.I.M  E. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders. 
Lecture  Hall  of  the  Literary  and  Philosophical  Society,  Westgate 
Road,  Newcastle-on-Tyne. — At  7-30  p.m.,  first  general  meeting. 

November  25th. — North  of  England  Institute  of  Mining 
and  Mechanical  Engineers,  Neville  Hall,  Newcastle-on-Tyne. — 
Council  meeting  at  1-30  p.m. 
Manchester  Association  of  Engineers,  Masonic  Room,  Grand 
Hotel,  Aytoun  Street. — At  7  p.m.,  paper  by  Prof.  John  Good- 
man, on  '  The  Results  of  Technical  Education  in  Engineering." 

November  27th. — Bradford  Engineering  Society,  City  of 
Bradford  Technical  College,  Great  Hortou  Road. — At  7-30  p.m., 
paper  by  Professor  G.  F.  Charnock,  M.I.C.E.,  M.I.E.E.,  on 
"  Friction  and  Lubrication." 
Institute  of  Marine  Engineers,  58,  Romford  Road,  Stratford, 
E. — At  7-30  p.m.,  paper  by  Mr.  F.  Cooper  (member  of  Council), 
on  "  Decimal  Metric  System." 

November  28th.— Institution  of  Electrical  Engineers. — Man- 
chester section  :  The  Physical  Laboratory  of  the  University  of 
Manchester.— At  7-30  p  m.,  paper  by  Dr.  W.  G.  Rhodes, 
M.I.M.E.,  ou  "Theoretical  Considerations  of  Feeder  Systems," 
and  paper  by  Mr.  S.  J.  Watson,  on  "  Street  Cable  Systems." 

November  30. — Rugby  Engineering  Society,  Benn  Buildings, 
High  Street.— At  7-30  p.m.,  paper  by  E.  R.  Briggs  and  E.  A. 
Reynolds  (members),  on  "  The  Conversion  of  Steam  Energy  into 
Mechanical  Energy." 

December  1st. — North-East  Coast  Institution  of  Engineers 
and  Shipbuilders,  Westgate  Assembly  Rooms,  Newcastle-on- 
Tyne. — At  7  p.m.,  Institution  dinner. 


LAUNCHES  AND  TRIAL  TRIPS. 


Oyapock. — Messrs.  A.  Rodger  and  Company,  Port- 
Glasgow,  launched  ou  November  2nd  another  steamer  which 
they  are  building  for  service  on  the  river  Amazon.  The  new 
vessel,  which  was  named  Oyapock,  is  of  the  following  dimen- 
sions: Length,  150  ft.;  breadth,  26  ft.;  depth,  16  ft.  6  in. 
Engines  will  be  supplied  by  Messrs.  D.  Rowan  and  Company, 
Glasgow.  The  vessel  is  built  under  the  superintendence  of 
Messrs.  James  Pollock,  Sons,  and  Company  Limited,  London. 

Don  Carlos.— The  Clyde  Shipbuilding  and  Engineering 
Company  Limited  launched  on  November  1st,  from  their 
Castle  Works,  Port-Glasgow,  a  steel  screw  steamer,  280  ft. 
in  length,  40  ft.  in  breadth,  and  20  ft.  7  in.  in  depth,  for  the 
special  trade  of  the  Compania  de  Lota  y  Coronel,  of  Lota. 
Immediately  after  the  launch  the  steamer  was  berthed  in  the 
builders'  dock  to  receive  her  machinery,  which  has  also  been 
constructed  by  the  Clyde  Company.  The  vessel  was  named 
Don  Carlos. 

Northwaite. — On  Novemb-T  4th  the  handsome  steel  screw 
steamer  Noi'thwaite  had  her  trial  trip.  She  has  been  built  by 
Messrs.  Wm.  Gray  and  Company  Limited  for  Messrs.  the 
Raithwaite  Steamship  Company  Limited,  of  Cardiff  (Mr.  J.  W. 
Pymaii,  manager).  She  takes  Lloyd's  highest  class,  and  is  of 
the  following  dimensions,  viz:  Length  over  all,  354  ft.  6  in.; 
breadth,  49  ft.  6  in. ;  and  depth,  27  ft.  5  in.;  and  is  fitted  with 
all  the  requirements  of  a  first-class  cargo  steamer.  Triple- 
expansion  engines  hav?  been  supplied  from  the  Central  Marine 
Engine  Works  of  the  builders,  having  cylinders  25  in.  Steam  is 
and  67  in.  diameter,  with  a  piston  stroke  of  45  in.  Steam  is 
supplied  by  two  large  steel  boilers  adapted  to  work  at  a 
pressure  of  180  1b.  per  square  inch.  After  adjustment  of  com- 
passes, a  run  along  the  coast  was  made,  when  an  average  speed 
of  11 J  knots  was  made,  the  performance  of  ship  and  machinery 
being  all  that  could  be  desired. 

Lord.  Derby. — The  new  steamer  Lord  Derby,  built  by 
Messrs.  Archibald  M'Millan  and  Son,  Dumbarton,  for  Messrs. 
John  Herron  and  Company,  Liverpool,  maintained  an  average 
of  12  knots  during  her  trial  runs,  aud  during  four  hours 
continuous  full-speed  trial  everything  worked  in  a  satisfactory 
manner.  The  vessel  was  engined  by  Messrs.  Dnnsmuir  and 
Jackson,  Govun,  and  both  hull  and  machinery  were  constructed 
under  the  supervision  of  Messrs.  Flannery  and  Given. 

Hiirstwood.. — On  November  8th  there  was  launched  from 
the  shipbuilding  and  repairing  yard  of  Messrs.  S.  P.  Austin 
and  Son  Limited  the  steel  screw  steamer  Hurstwood,  of  1,700 
tons  dead-weight  capacity,  which  has  been  built  to  the  order 
of  Messrs.  William  Cory  and  Son  Limited,  of  London,  being 
the  sixteenth  vessel  constructed  by  this  firm  for  the  same 
owners.  She  is  designed  for  the  coal  trade,  and  suitable  for 
shallow  harbour  work.  Machinery  will  be  supplied  by  Messrs. 
George  Clark  Limited,  of  large  power,  to  enable  her  to  make 
fast  passages,  and  special  attention  has  been  paid  to  the 
arrangements  for  self-trimming  and  rapid  discharging,  together 
with  large  water-ballast  capacity  for  making  good  light 
passages. 

Northcliffe.. — The  steamship  Northcliffe,  recently  launched 
by  Messrs.  John  Blumer  and  Company,  North  Dock,  Sunderland, 
for  Messrs.  Evens,  Vyvyan,  and  Company,  of  Cardiff,  ran  her 
loaded  trial  trip  on  November  8th.  Carrying  4,656  tons  of 
cargo  and  bunkers,  she  averaged  a  speed  of  9^  knots.  The 
engines  and  boilers  are  by  Messrs.  John  Dickinson  and  Sons 
Limited,  of  Sunderland.  The  results  of  the  trial  proved  satis- 
factory. The  ship  afterwards  proceeded  on  her  voyage  to 
Savona,  under  the  command  of  Capt.  T.  Williams. 

Northwaite. — The  handsome  steel  screw  steamer  Northwaite 
had  her  trial  trip  on  November  4th.  The  vessel  has  been  built 
by  Messrs  Wm.  Gray  and  Company  Limited,  for  the  Raithwaite 
Steamship  Company  Limited,  of  Cardiff  (Mr.  J.  W.  Pyinan, 
manager).  She  takes  Lloyd's  highest  class,  and  is  of  the  follow- 
ing dimensions :  Length  over  all,  354  ft.  6  in. ;  breadth, 
49  ft.  6  in.;  and  depth,  27  ft.  Sin.  She  has  long  bridge,  poop, 
and  top-gallant  forecastle.  Triple-expansion  engines  have  been 
supplied  from  the  Central  Marine  Engine  Works  of  the  builders, 
having  cylinders  25  in.,  40Jin.,  and  67  in.  diameter,  with  a 
piston  stroke  of  45  in.  Steam  is  supplied  by  two  large  steel 
boilers  adapted  to  work  at  a  pressure  of  180  lb.  per  square  inch. 
After  adjustment  of  compasses,  a  run  along  the  coast  was  made, 
when  an  average  speed  of  11J  knots  was  made,  the  performance 
of  ship  and  machinery  being  everything  that  could  be  desired. 
The  vessel  afterwards  proceeded  to  Newport  News,  U.S.A.,  to 
load. 

Woodfield. — On  November  6th  the  large  steel  screw  steamer 
Woodfield  left  the  Wear  for  her  official  trial.  She  has  been 
built  by  Messrs.  John  Pricstman  and  Company,  Southwick, 
to  the  order  of  Messrs.  Woods,  Tylor,  and  Brown,  of  London, 
and  is  of  the  following  dimensions:  Length,  363ft.;  breadth, 
49  ft.  ;  depth  moulded,  26  ft.  5in.  The  main  engines  and  boilers 
have  been  supplied  by  Messrs.  Richardson,  Westgarth,  and 
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Company  Limited,  Scotia  Engine  Works,  Sunderland,  the 
engines  being  of  the  triple-expansion  type,  with  cylinders  26  in., 
42  in.,  and  72  in.,  with  a  stroke  of  48  in.,  steam  being  supplied 
by  three  large  boilers  working  at  a  pressure  of  180  lb.  per  square 
inch.  The  trial  was  most  successful,  a  speed  of  over  12J  knots 
being  attained  with  full  bunkers  and  ballast,  which  was  con- 
sidered highly  satisfactory. 

Glendhu. — Messrs.  Charles  Connell  and  Company  Limited, 
Scotstoun,  launched  on  November  9th,  forenoon,  a  steel  screw 
steamer  for  Messrs.  James  Gardiner  and  Company,  Glasgow. 
This  latest  addition  to  the  fleet  of  vessels  owned  by  this  firm  is 
377  ft.  in  length,  49  ft.  6  in.  in  breadth,  and  28  ft.  9  in.  in  depth, 
having  a  gross  tonnage  of  about  4,200.  She  will  be  classed=in 
Lloyd's  100  Al,  three-deck  rule.  All  the  latest  improvements 
have  been  fitted  for  the  rapid  and  efficient  working  of  cargo.  A 
set  of  triple-expansion  engines  will  be  supplied  by  Messrs. 
Dunsmuir  and  Jackson  Limited,  Govan.  Both  hull  and 
machinery  have  been  constructed  under  the  supervision  of  Mr. 
John  Mackenzie,  the  company's  superintendent.  As  the  vessel 
left  the  ways  she  was  named  Glendhu. 

On  November  10th  there  was  launched  from  the  Wallsend 
yard  of  Swan,  Hunter,  and  Wigham  Richardson  Limited  a 
steel  screw  steamer,  which  has  been  built  for  the  Hall  Line 
service  of  the  Ellerman  Lines  Limited.  The  dimensions  of  the 
vessel  are  :  Length  over  all,  393  ft. ;  beam  extreme,  47  ft.  5  in. ; 
and  depth  moulded,  30  ft.  11  in.  The  vessel  has  been  designed 
to  carry  a  dead-weight  cargo  of  about  7,150  tons  on  a  light 
draught  of  water.  The  machinery  has  been  constructed  by  the 
Wallsend  Slipway  and  Engineering  Company  Limited,  and  con- 
sists of  a  set  of  triple-expansion  engines,  having  cylinders  23i, 
40,  and  69in.,  by  48  in.  stroke,  steam  being  supplied  by  two 
single-ended  boilers,  working  at  a  pressure  of  2121b.  per  square 
inch.  The  vessel  is  being  built  to  the  rules  of  the  British 
Corporation  for  the  survey  and  registry  of  shipping,  and  will 
take  their  highest  class.  The  vessel  is  being  built  under  the 
supervision  of  Mr.  Alex.  Dalrymple,  superintendent  engineer 
to  the  Ellerman  Lines  Limited. 

Maria  Immacolata. — On  November  9th  the  new  screw 
steamer  Maria  Immacolata,  built  to  the  order  of  Giovanni 
Racich  and  Partners,  of  Ragusa,  was  launched  from  the  ship- 
building yard  of  Messrs.  John  Beadhead  and  Sons,  West  Docks, 
South  Shields.  The  vessel,  which  is  359  ft.  over  all  by  49  ft. 
broad  by  26  ft.  8Hn.  depth  moulded,  has  been  built  on  the 
single  deck  principle,  with  girder  framing,  and  to  Lloyd's  and 
Austrian  Veritas  highest  class;  with  double  bottom  all  fore 
and  aft  for  water  ballast,  as  well  as  large  after  peak  tank; 
with  poop,  long-extended  bridge,  and  top-gallant  forecastle. 
The  engines,  also  constructed  by  John  Readhead  and  Sons,  are 
of  the  triple-expansion  type,  having  cylinders  24},  41,  and  66  in., 
by  45  in.  stroke,  steam  being  supplied  by  two  large  steel  boilers, 
working  at  a  pressure  of  1801b.  per  square  inch.  This  is  the 
third  vessel  built  for  Messrs.  Racich  by  the  above  firm. 

Serula  —  The  latest  addition  to  the  fleet  of  the  Cork  Steam- 
ship Company  Limited,  of  Cork,  sailed  on  the  9th  inst.  from  the 
Tyne  after  a  very  successful  trial  trin.  The  Serula.  as  the 
vessel  is  called,  has  been  built  by  Swan",  Hunter,  and  Wigham 
Richardson  Limited  at  their  Neptune  Works,  and  her  engines 
and  boilers  have  also  been  constructed  at  the  same  place.  She 
is  260  ft.  in  length  by  34}  ft.  beam  rigged  as  a  fore  and  aft 
schooner,  and  has  accommodation  for  a  limited  number  of 
passengers.  On  the  trial  trip  the  machinery  worked  without  the 
slightest  hitch,  giving  satisfaction  to  all  c<  ncerned,  and  propelled 
the  vessel  at  a  speed  of  over  12  knots..  The  owners  were  repre- 
sented on  the  trial  by  Capt.  Hore,  of  Liverpool,  their  marine 
superintendent,  and  Mr.  J.  A.  FlockHart,  of  Liverpool,  their 
superintendent  engineer.  Immediately  on  the  conclusion  of  the 
trial  trip  the  vessel  sailed  under  the  command  of  Capt.  Crawford 
to  take  her  station  in  the  company's  service  between  Liverpool 
and  Dutch  and  Belg-ian  ports. " 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  16th  November, 
1905:— 

Barrow.— Second  class :  F.  H.  Bell,  C.  R.  Wignall. 
Dundee.— First  class  :  G.  E.  Fairweather,  W.  Ciarnond.  Second 
class  :  E.  R.  Robe-tson. 

Greenock.—  First  class  :  D.  Thomson,  R.  White,  J.  Mitchell.  Second 
class  :  J.  S.  Macqueen,  N.  Gordon,  A.  M.  Maclnnes. 
Hull.  —  First  class:  G.  W.  Smith. 

Liverpool.— First  class  :  R.  W.  Hughes.  Second  class  •  J.  Wilcock, 
A.  Campbell,  J  W.  Harper,  A.  Fox. 

London.— First  class.-  J.  A.  M.  Swan,  J.  H.  Reay,  C.  Hudson,  R.  L. 
Hendry.  Second  class:  W.  G.  Forrester,  A.  Howarth,  P.  S.  Hunter 
A.  T.  W.  Paul,  A.  A.  Wilson. 

North  Shields.— First  class  :  J.  Waddell.  Second  class  :  W.  V. 
Harrison,  W.  Nicholson,  E.  Vie,  J.  Coulthard,  R.  W.  "Whitehead. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  7%e. 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W  C.  Tkey 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  an  '  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinion-  uf  oar  Corres- 
pondents. 


F ALUMINIUM  SOLDER. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sik  — It  gives  me  great  pleasure  to  see  in  The  Practical 
Engineer  of  the  10th  inst.,  a  letter  giving  the  result  of  Mr. 
Walter  J.  May's  experience  in  the  use  of  my  aluminium  solder. 
Mr.  May,  being  a  practical  man,  is  able  to  give  information 
which  is  worth  accepting ;  and  your  readers  should  now  be  able 
to  satisfy  themselves  as  to  the  possibility  of  obtaining  an 
aluminium  solder  which  will  give  satisfactory  results. 

I  quite  agree  with  what  Mr.  May  says  regarding  the  higher 
temperature  required  to  get  the  best  results.  This  is  so,  but  all 
practical  men  will  understand  how  different  it  is  to  explain 
generally  what  such  a  temperature  means;  it  is  really  a  matc5i- 
of  experience,  and  a  good  workman  would  soon  learn  the 
necessary  point  at  which  the  soldering  should  be  done. 

I  am  much  obliged  to  Mr.  May  for  the  trouble  he  has  taken 
in  this  matter,  as  also  to  yourself  for  bringing  the  subject  before 
your  readers. — Yours,  etc., 

Aberdeen,  17th  November,  1905.  Charles  Mc Arthur. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  cannot 
undertake  to  reply  to  queries  by  post. 


1929.  Steel  Joists. —Would  any  reader  give  a  formula  for  calculating 
the  safe  load  on  rolled  steel  joists  section,  both  single  and  one  on 
the  other  riveted  together,  the  distance  of  rivets  and  section  ;  the 
the  joists  to  be  used  as  beams  lying  level,  and  not  UBed  as 
stanchions  ? — A.  L. 

Answer. — As  the  required  formula?  vary  with  section  of  joist 
under  consideration  and  manner  of  application  of  load,  and  as 
these  are  too  numerous  to  be  dealt  with  in  detail,  it  is  advisable  to 
take  a  particular  case,  and  apply  the  principles  used  in  dealing  with 
it  to  other  cases  as  they  arise,  with  modifications  necessitated  by 


those  cases.  Take,  for  instance,  the  case  of  a  joist  supported  at 
both  ends,  and  loaded  uniformly  with  live  loads  gradually  applied. 
Then 
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where  /  =  safe  stress  on  extreme  fibres,  w  —  safe  load  in  tons  per 
foot  of  span,  I  =  span  in  feet,  Z  =  modulus  of  section  in  feet. 
Taking  our  joist  as  having  a  section  equivalent  to  that  shown  in 
figure,  the  value  of  Z  is  ■ 

6H\       12  ) 

From  these  two  formula;  the  value  of  w  is  found,  and  the  safe  load 
on  the  joist  is  w  I  tons.  The  above  makes  no  allowance  for  rivet 
holes.  If  these  are  taken  into  consideration  special  calculations  are 
necessary,  which  are  too  lengthy  to  enter  into  here.  C  is  about 
3£  in.  fo*r  a  joist  6  in.  wide,  and  other  sizes  in  proportion.  The 
previous  formula  refer  to  joists  used  singly.  Compound  joists  are 
not  usually  made  by  placing  one  joist  on  another,  but  by  plaoiog 
joists  side  by  side,  with  two  or  more  plites  at  top  or  bottom 
connecting  them,  and  size  of  rivets  depends  upon  method  _  of 
compounding  joist,  fin.  diameter  rivets  being  used  for  connecting 
four  \  in.  plates  or  two  f  in.  ones,  whilst  I  in.  rivets  are  used  for 
|  in.  plates.  Pitch  of  rivets  varies  from  6  in.  to  8  in.  For  full 
detailed  information  respecting  steel  joists,  "  A.  L."  should  pro- 
cure and  consult  Messrs.  Dorman,  Long,  and  Co.'s  "Hand-book 
of  Steel  Sections,"  which  gives  full  particulars  of  steel  sections  used 
commercially.  For  modula  of  different  sections,  method  of 
allowing  for  rivet  holes  in  formula?,  and  other  necessary  informa- 
tion used  hi  design  of  joists,  "A.  L."  should  consult  Unwin's 
"  Machine's  Design." — Draughtsman. 
1935.  Serve  Tubes.— What  is  the  characteristic  of  the  Serve  boiler 
tube  ?— S.  Y.  C. 

Answer  No.  1. — The  characteristic  of  the  Serve  boiler  tube  is 
that  it  has  longitudinal  ridges  or  fins  formed  on  it,  either  inter- 
nally or  externally,  or  both.  The  fins  are  formed  on  weldless 
tubes  in  the  process  of  drawing,  or  on  welded  tubes  by  folding  the 
metal  and  welding  the  sides  of  the  fin  together.  A  welded  tube 
may  also  be  made  with  internal  and  external  fins,  by  folding  to 
form  the  internal  fins,  and  inserting  longitudinal  strips  between 
their  sides  to  form  the  external  fins. — K.  G.  C. 

Answer  No.  2. — The  Serve  tube  has  found  much  favour  with 
many  boiler  engineers,  as  it  secures  a  large  saving  in  weight  of 
boiler  by  increasing  the  heating  surface.  The  tubes  are  provided 
generally  internally  with  either  six  or  eight'  radial  longitudinal 
ribs,  which  are  stepped  off  about  1  ft.  from  the  ends  of  the  tube  to 
allow  for  the  expander.  Some  further  particulars  as  to  diameter, 
thicknesses,  and  weights  are  given  in  The  Practical  Engineer 
Pocket-book  for  1906. -Marine  Engineer. 
1936-  Reversing  Producer  gas  Engines  — Can  any  reader  state 
the  methods  employed  to  reverse  producer-gas  engines  on  board 
launches  ? — G.  P. 

Answer  No.  1.  —  In  the  Capitaine  system  reversing  is  effected  by 
means  of  epicyclic  gear  and  a  cone  clutch,  placed  in  the  line  of 
shafting,  and  forward  of  the  thrust  block.  One  hand  wheel  frees 
and  reverses  the  engine  from  either  direction.  With  small  engines 
of  the  two-cycle  type,  a  reverse  motion  may  be  obtained  by 
advancing  the  point  of  ignition  so  as  to  give  an  early  back  pressure 
on  the  piston  in  the  proper  direction  — by  shifting  the  valve  motion, 
by  the  use  of  an  auxiliary  air  compressor  plant,  or  by  the  proper 
distribution  of  the  explosive  in  the  various  cylinders. — K.  G.  C. 

Answer  No.  2. — The  usual  method  of  reversing  the  propeller 
motion  in  launches  worked  by  gas  engines  is  to  employ  epicyclic 
gear,  as  in  motor  cars,  thus  maintaining  a  constant  direction  of 
rotation  of  engine  for  "forward"'  or  "backward"  motion.  Some 
engines  are  designed  with  three  inlet  valves  worked  by  cams 
which  are  movable  longitudinally  on  the  cam  shaft,  enabling  either 
of  the  three  valves  to  be  operated  as  desired.  The  time  of  ignition 
is  also  changed  by  means  of  the  cam  shaft  movement.  In  the 
larger  sizes  of  marine  gas  engines  the  reversing  operations  are 
worked  by  a  separate  compressed  air  engine,  which  is  kept 
charged  usually  by  a  separate  motor. — D.  E.  C. 


TO  CORRESPONDENTS. 

Gas.— Any  of  the  following  would  suit  you:  "The  Gas  and  Oil 
Engine,"  by  Dugald  Clerk,  15s.  ;  "  A  Practical  Treatise  on  Modern 
Gas  and  Oil  Engines,"  by  F.  Grover,  5s.  ;  "  Gas  Engines  and  Pro- 
ducer Gas  Plants,"  by  R.  E.  Mathot,  12s.;  "Gas  Producers,"  by 
W.  A.  Tookey,  Is.  Any  of  the  above  can  be  had  from  the 
Technical  Publishing  Co.  Limited,  359,  Strand,  London,  W.C. 


MISCELLANEA. 


We  congratulate  Mr.  E.  M.  Neilson  in  being  awarded  the 
Constantine  Medal  of  the  Manchester  Association  of  Engineers 
for  his ,  paper  on  "  A  Comparison  of  the  Different  Typer  of 
Steam  Turbines,''  read  last  session. 

Change  of  Address. — The  secretary  of  the  Birmingham 
Association  of  Mechanical  Engineers,  Mr.  L.  O'Brien,  has 
changed  his  address,  which  now  is  31,  Palmerston  Road, 
Sparkbrook,  Birmingham. 


Battbrsea  Polytechnic,  S.W. — The  governing  body  have 
appointed  Mr.  E.  G.  Tottle,  M.Inst,,  M.E.,  to  the  post  of 
.sujDerintendent  of  the  drawing  office  and  workshops  in  the  depart- 
ment of  mechanical  engineering  in  the  Battersca  Polytechnic. 

Personal. — We  are  informed  that  Mr.  Stainer  Hutchrns  is 
now  engaged  upon  perfecting  a  new  type  of  gas-producing 
plant,  having  resigned  his  position  with  the  Industrial 
Engineering  Company,  Hyde,  near  Manchester. 

The  Late  Mr,  Archibald  P.  Head. — It  is  proposed  to 
establish  a  gold  medal  or  scholarship  in  connection  with  the 
University  College  (Engineering  Department),  London,  in 
mejjiory  o>f  Mr.  Head,  who  lost  his  life  at  the  "  Twentieth 
Century  Limited"  railway  accident.  Sir  Alex.  B.  W.  Kennedy 
i-  chairman  of  the  committee. 

Amalgamation. — We  are  asked  to  state  that  the  two  firms 
of  Orenstein  and  Koppel  and  Arthur  Koppel  have  amalgamated, 
and  the  combined  business  will  be  continued  under  the  title  of 
Messrs.  Arthur  Koppel,  27,  Clements's  Lane,  London,  E.C.  The 
combined  paid-up  capital  of  the  firm  now  stands  at  £1,100,000, 
their  chief  trade  being  in  railway  wagons,  permanent-way 
materials,  locomotives,  concrete  mixers,  etc. 

Lectures  on  Engineering  Subjects. — Among  the  lectures 
arranged  by  the  Glasgow  Lecture  Association  is  one  on  "  Sub- 
marine Navigation,"  by  Sir  William  H.  White,  K.C.B.,  to  be 
delivered  on  December  11th.  Sir  William  White  will  also 
deliver  a  lecture  on  "Submarines"  before  the  Greenock 
Philosophical  Society,  iu  the  James  Watt  Institute,  Greenock. 
The  James  Watt  "  anniversary  "  lecture  itself,  to  be  given  on 
January  19th,  is  to  be  on  "  Marine  Propulsion,"  by  Mr.  Sydney 
W.  Barnaby. 

Gold  Mining  in  Great  Britain. — In  the  mines  and 
quarries  general  report,  recently  issued,  some  figures  are  given 
of  the  output  of  gold  from  the  Merionethshire  mines.  Previous 
to  the  year  1900  the  tonnage  was  exceedingly  small,  but  in  that 
year  the  output  was  20,802,  in  1903  28,600,  and  in  1904  23,203 
tons.  It  is  stated  that  the  value  of  the  gold  obtained  in  1903, 
less  cost  of  treatment,  was  .£16,995,  whereas  the  return  for  1904 
is  given  as  ,£68,576  This  is  a  remarkable  variation,  which 
needs  further  explanation.  It  appears  that  during  last  year 
19,655  oz.  of  gold  were  obtained  valued  at  £73,925,  the  cost  of 
treatment  ihus  being  put  at  £5,349.  As  no  deduction  is  made 
for  royalty,  materials  used,  labour,  superintendence,  etc.,  it 
does  not  seem  that  there  could  have  been  any  profit  on  the 
undertaking.  The  Gwyn  Mines  Limited  and  the  St.  David's 
Gold  Mines  are  the  only  two  working  companies. 

Tariff  Commission. — Mr.  Chamberlain  presided  at  the 
ninety-fourth  sitting  of  this  Commission  on  Wednesday,  8th  inst. 
A  large  amount  of  evidence  was  taken,  and  among  the  witnesses 
examined  were  the  following:  Sir  Andrew  Noble,  of  Sir  W.  G. 
Armstrong,  Whitworth,  and  Company  Limited;  Sir  Thomas 
Richardson,  of  Richardson,  Westgarth,  and  Company  Limited; 
Mr.  John  Thornycroft,  of  J.  I,  Thornycroft  and  Company 
Limited;  Mr.  Bergtheil,  of  Bergtheil  and  Young  Limited;  Mr. 
Shakleford  and  Mr.  Cay,  of  Metropolitan  Amalgamated  Railway 
Carriage  and  Wagon  Company  Limited;  Mr.  J.  R.  Richmond,  of 
G.  and  R.  Weir  Limited;  Mr.  Kilkaldy,  of  John  Kilkaldy 
Limited,  representing  engineering  trades.  There  were  also 
witnesses  from  the  lead  trade,  hardware  trade,  chemical  and 
allied  industries,  brewing  and  distilling,  timber,  furniture,  glass, 
matches,  organ  building,  hats,  biscuit,  tea  and  distributing 
trade  generally.  The  Commission  have  now  examined  370  wit- 
nesses and  taken  the  oral  and  written  evidence  of  15,000  firms  of 
manufacturers,  merchants,  and  others  concerned  in  every  sub- 
stantial industry  in  the  United  Kingdom,  including  agriculture. 

The  British  Empire  Motor  Trades  Alliance  has  been  regis- 
tered as  a  limited  liability  company,  under  the  Companies  Acts. 
1862-1900.  (Company  limited  by  guarantee,  and  not  having  a 
capital  divided  into  shares.)  The  members  consist  of  the 
following  firms,  viz. :  Albany  Manufacturing  Company  Limited. 
"Argyll  Motors"  Limited,  Ariel  Motor  Comisany  Limited,  Sir 
W.  C.  Armstrong,  Whitworth,  and  Company  Limited,  Brampton 
Bros.  Limited,  Clarkson  Limited,  R.  W.  Coan,  Daimler  Motor 
Company  Limited,  Dean  and  Burden  Bros.  Limited,  Dunlop 
Pneumatic  Tyre  Company  Limited,  S.  F.  Edge  Limited,  Electric 
Ignition  Company  Limited,  W.  T.  Flather  Limited,  Gratze 
Patents  and  Engineering  Syndicate  Limited,  Hoffman  Manu- 
facturing Company  Limited,  Humber  Limited,  Iden  Motor  Car 
Company  Limited,  James  and  Browne  Limited,  Lacre  Motor 
Car  Company  Limited,  Legros  and  Knowles  Limited,  Joseph 
Lucas  Limited,  Maudsley  Motor  Car  Company  Limited,  New 
Arrol-Johnston  Car  Company  Limited,  Palmer  Tyre  Limited, 
Phoenix  Motor  Company,  Price's  Patent  Candle  Company 
Limited,  Simms  Manufacturing  Company  Limited,  Star 
Engineering  Company,  Sunbeam  Motor  Car  Company  Limited, 
Swift  Motor  Company  Limited,  J.  I.  Thornycroft  and  Company 
Limited,  Wolseley  Motor  Company  Limited,  Worsnop  and  Com- 
pany Limited.  The  secretary  is  Mr.  J.  B.  King,  11,  Red  Lion 
Square,  London,  W.C. 
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THE  TRANSMISSION  OF  ELECTRICAL  ENERGY  BY 
OVERHEAD  CONDUCTORS. 

It  is  commonly  considered  that  although  in  America  and 
some  other  countries  it  may  sometimes  lie  good  business 
to  transmit   energy  electrically   over   distances   of  two 
hundred  miles  and  upwards,  in  this  country  we  are  not 
likely  ever  to  require  to  convey  energy  to  anything  like 
that  distance,  from  the  point  of  its  generation.    But  in 
these  days  opinions  and  conclusions  require  to  be  subjected 
to  very  frequent  and  very  drastic  revision  if  they  are  to 
keep  pace  with  the  almost  daily  disclosure  of  new  facts  or 
of  the  existence  of  conditions  hitherto  undreamt  of.  Quite 
recently  some  preliminary  announcements  have  been  made 
concerning  a  proposal  for  the  transmission  to  London  of 
high  voltage  current   by  overhead   conductors   from  a 
generating  station  in  a  midland  county.      Such  scheme 
may  not  pass  beyond  the  paper  stage,  but  it  is  certain 
that  for  many  every-day  services  the  use  of  overhead  con- 
ductors, or  aerial  lines,  will  render  electrical  transmission 
available  where  the  cost  of  underground  cables  is  quite 
prohibitive.    In  one  published  example  the  cost  of  three- 
phase  cable  of  0  05  square  inch  section,  for  10,000  volts, 
was  £430  per  mile.    With  bare  conductors,  for  the  same 
loss  of  energy,  the  same  power  transmitted,  and  the  same 
voltage,  the  cost  was  £108,  or  one  quarter  the  cost  of  three- 
core  insulated  cable.       In  addition  to  the  reduction  in 
capital  expenditure,  there  is  a  saving  by  diminution  of 
electrical  losses  as  well  as  in  maintenance  and  depreciation. 
One  advocate  of  bare  overhead  conductors  urges  that  they 
could  not  be  regarded  as  a  serious  disfigurement  to  the 
streets  in  a  town  where,  as  in  London,  there  are  already 
thousands  of  wires  and  cables,  telephone  and  telegraph. 
And  from  an  experience  gained  by  several  years'  residence 
on  the  Continent,  where  bare  high-tension  transmission 
lines  are  abundant,  and  where  conductors  are  taken  over 
property  as  well  as  over  streets,  he  asserts  that  he  has 
never  heard  of  a  single  instance  of  loss  of  life  or  injury 
to  property  by  a  falling  wire,  although  there  had  been 
accidents  from  trolley  wires  of  electric  tramways,  due  to 
the  stresses  set  up  by  the  contact  maker. 
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But  the  objections  that  may  be  urged  where  bare  con- 
ductors carrying  high-voltage  currents  are  fixed  above 
public  streets  and  over  other  people's  property  do  not 
hold  against  installations  which  do  not  pass  beyond  the 
land  of  the  owner.  A  good  instance  of  such  an  installation, 
on  a  small  scale,  is  that  recently  completed  for  the  Birming- 
ham Tame  and  Rea  District  Drainage  Board.  The  object 
of  the  installation— which  involves  the  transmission  of 
electrical  energy  down  the  valley  of  the  Tame  for  a  distance 
of  about  six  miles — is  to  enable  the  Board  to  pump  sewage 
up  to  a  strip  of  land  adjacent  to  and  situated  at  a  higher 
level  than  the  main  conduit,  which  conveys  the  sewage 
from  the  outfall  works  to  the  sewage  farm.  Apart  from 
pumping  sewage,  the  power  transmission  scheme  is 
employed  to  drive  motors  at  various  places  along  the 
valley  for  the  operation  of  screening  rakes,  sludge  elevators, 
distributors,  farmyard  machinery,  lighting,  etc.  The 
generating  station  contains  two  11.5  kw.  alternating- 
current  electric  generators,  each  of  which  is  coupled  to 
a  high-speed  engine.  The  generators  are  designed 
to  give  their  Output  at  2,250  volts  50  periods. 
The  overhead  conductor  or  aerial  line  is  of  copper, 
and  its  section  is  so  graded  that  the  drop  in  pressure 
over  the  whole  line  at  maximum  load  is  but  7A  per 
cent.  Throughout  the  length  of  the  line  a  barbed  wire 
is  run  on  the  top  of  the  poles  and  earthed  at  frequent 
intervals  for  protection  against  lightning.  In  all  cases 
where  the  line  enters  or  leaves  a  building  lightning 
arresters  are  installed.  For  the  underground  road  cross- 
ings a  steel  terminal  pole  is  employed  fitted  at  the  top 
with  a  dividing  box,  into  which  the  high-tension  overhead 
wires  are  led,  and  there  connected  to  a  three-core  high- 
tension  cable.  The  latter  is  led  down  inside  the  pole,  and 
brought  out  at  the  bottom  into  the  connection  box.  From 
this  point  the  cable  is  laid  in  solid  bitumen  to  the  steel 
terminal  pole  on  the  opposite  side  of  the  crossing,  where  it 
is  connected  through  another  dividing  box  to  the  aerial 
line.  With  the  exception  of  those  just  referred  to,  the 
poles  for  the  support  of  the  aerial  line  are  creosoted  wood ; 
they  are  set  in  concrete  on  account  of  the  softness  of  the 
soil,  most  of  the  land  being  under  irrigation. 

It  is  claimed  that  this  "  undertaking  of  the  Birmingham 
ham  Tame  and  Rea  Drainage  Board,  embodying  as  it 
does  all  the  features  of  a  comprehensive  high-tension  power 
distribution  scheme,  is  one  of  the  pioneer  undertakings  in 
this  country,  and  the  first  scheme  of  its  kind  in  the  world." 
And  it  is  anticipated  that  "  the  undertaking  will  be  watched 
with  considerable  interest  by  all  concerned  in  the  applica- 
tion of  electrical  power  to  the  complex  problem  of 
sewage  disposal  and  other  industrial  purposes." 


The  question  of  training  for  the  career  of  a  civil  engineer 
formed  the  greater  portion  of  Mr.  Donald  A.  Mathesen's 
presidential  address  given  before  the  Glasgow  Association 
of  Students  of  the  Institution  of  Civil  Engineers  on  the 
20th  November.  The  course  sketched  out  by  Mr.  Matheson 
is  One  that  few  will  disagree  with.  The  last  two  years 
of  a  boy's  attendance  at  school  should,  lie  said,  be  spent 
in  studies  directed  according  to  his  future  vocation,  the 
prospective  civil  engineer  especially  studying  mathematics, 
modem  languages,  and  freehand  and  geometrical  drawing. 
Immediately  after  leaving  school  he  should  take  the 
engineering  course  at  a  university,  extending  over  three 


years,  devoting  the  summer  vacation  to  work  in  the  bridge- 
building  yard.  This  should  be  followed  by  one  year's 
training  in  mechanical  engineering  workshops  and  a  three 
years'  apprenticeship  with  a  civil  engineer.  At  this  stage 
some  experience  in  the  office  of  a  busy  architect  would  be 
advantageous.  His  subsequent  experience  should  bj 
gained  while  acting  as  an  assistant  in  a  civil  engineer's 
office,  as  an  engineer  on  the  engineering  staff  of  a  public 
works  contractor,  or  as  a  resident  engineer,  the  object  of 
the  latter  part  of  his  training  being  to  enable  him  to  "  do 
things,"  and  to  make  him  a  man  of  affairs  and  an 
engineer  of  men.  After  this  his  professional  career  will 
be  governed  by  circumstances  and  propinquity,  but  as  this 
is  the  age  of  the  specialist,  the  young  civil  engineer  must  of 
necessity  specialise  and  devote  himself  to  a  particular  branch 
of  (lie  profession.  Reverting  to  the  period  of  university 
attendance  of  the  civil  engineering  student,  during  which  the 
foundation  of  his  training  is  laid,  Mr.  Matheson  suggests 
that  the  course  might  include,  in  addition  to  the  usual 
subjects,  such  others  as  detailed  instruction  in  earthwork 
and  in  the  construction  of  masonry  structures,  also  instruc 
tion  in  Parliamentary  and  arbitration  procedure,  the  Acts 
of  Parliament  relating  to  public  works,  the  requirements 
of  the  Board  of  Trade,  and  the  art  of  draughting  specifications 
and  schedules.  Mr.  Matheson  places  great  importance  on 
the  training  in  the  commercial  aspect  of  civil  engineering, 
"  for,"  he  says,  "  the  substance  of  the  art  and  craft  of 
civil  engineering  was  the  capability  of  making  a  sovereign 
earn  the  most  interest."  Experience  in  organisation, 
quality  of  materials,  and  workmanship,  costs,  and  prices 
of  work,  and  methods  of  construction  should,  in  Mr. 
Matheson's  opinion,  be  made  essential  for  admission  to  the 
associate  membership  of  the  Institution  of  Civil  Engineers. 
Whilst  this  latter  would  be  lof  some  advantage  to  the 
profession,  it  would  cause  a  change  in  the  general 
interpretation  of  the  value  of  the  coveted  letters,  and  would 
shut  out  many  persons  whose  knowledge  is  of  value  to 
the  institution,  although  they  may  not  be  engaged  in 
practical  engineering  constructions. 


Am  interesting  paper  on  the  subject  of  "  Steam 
Jacketing'"  was  read  before  the  Bradford  Engineering 
Society  on  November  13th  by  Professor  A.  L.  Mellanby, 
D.Sc,  of  Glasgow.  The  lecturer  showed  that  from  a 
purely  thermo  dynamic  point  of  view  jacketing  was  use- 
less, but  indicated  that  the  usual  equation  took  no  account 
of  the  "  missing  quantity  "  or  the  difference  between  the 
actual  steam  used  by  an  engine  and  the  amount  shown  to 
be  in  the  cylinder  by  the  indicator  card.  If  jacketing  is 
efficient  in  any  case  it  must  be  becaause  it  reduces  this 
missing  quantity.  In  order  to  understand  why  the  jackets 
did  alter  the  efficiency  of  the  engine,  said  Mr.  Mellanby, 
the  alterations  to  the  horse  powrer  and  the  steam  used  per 
hour  must  be  considered  separately.  He  directed  special 
attention  to  the  following  three  cases  of  an  engine  working 
at  the  same  pressure,  revolutions,  vacuum,  and  cut-off  with 
(I)  no  jacket  in  the  cylinder,  (2)  the  high-pressure  cylinder 
only  jacketed,  and  (3)  the  high-pressure  and  low-pressure 
cylinders  jacketed.  The  effect  of  applying  jackets  to  the 
high-pressure  cylinder  was  to  slightly  reduce  the  total 
horse  power  of  the  engine,  but  when  they  were  applied  to 
both  cylinders  the  horse  power  was  considerably  increased. 
The  increased  area  of  the  low-pressure  cylinder  indicator 
card  was  very  marked.  When  working  without  jackets 
the  air-pump  discharge  was  2,1811b.  per  hour,  but  when 
the  jackets  were  applied  to  the  high-pressure  cylinder  this 
was  reduced  to  1,9101b.  per  hour.  Dealing  with  the  two 
main  theories  that  have  been  brought  forward  to  account 
for  the  "  missing  quantity,"  Mr.  Mellanby  first  considered 
the  initial  condensation  theory,  which  assumes  that  the 
inside  skin  of  the  cylinder  walls  goes  through  a  tempera- 
ture range  approaching  that  of  the  working  steam.  He 
next  referred  to  the  work  of  Callendar  and  Nieholson,  who 
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found  that  the  cylinder  wall  had  a  range  of  temperature 
of  only  a  few  degrees.  He  next  showed  how  the  condensa- 
tion could  be  calculated  if  the  range  was  known,  and 
pointed  out  how  Callendar  and  Nicholson  found  that  the 
initial  condensation  in  engines  was  much  smaller  than 
had  hitherto  been  suspected,  ajid  how  the  valve  leakage 
was,  in  many  engines,  a  very  considerable  item.  He 
next  referred  to  the  work  that  had  been  done  in  the 
college  at  Liege  by  M.  Duchesne,  and  pointed  out  that 
the  temperature  measurements  of  M.  Duchesne,  taken  along 
with,  those  of  Callendar  and  Nicholson,  disposed  of  the 
old  idea  that  a  film  of  water  remained  on  the  cylinder 
walls  from  stroke  to  stroke.  - 


For  the  hauling  of  the  heaviest  and  fastest-timed  trains 
on  the  East  Coast  route,  between  York  and  Edinburgh, 
there  is  now  in  course  of  erection  at  the  North-Eastern 
Railway  Company's  works  at  Gateshead  two  locomotives 
of  the  four-cylinder  compound  "  Atlantic  "  type.  The 
locomotives,  which  are  being  erected  from  the  designs  of 
Mr.  Wilson  Worsdell,  will  have  high-pressure  cylinders 
I4|  in.  and  low-pressure  cylinders  22  in.  in  diameter.  The. 
firebox  is  of  the  Belpaire  type,  whilst  the  boiler  will  be 
of  the  maximum  British  dimensions.  One  of  these  two 
experimental  locomotives  will  be  fitted  with  the  Stephenson 
valve  gear,  whilst  in  the  other  a  modification  of  the 
Walschaert  valve  gear  is  to  be  installed.  In  addition  to 
these  powerful  passenger  express  locomotives,  orders  have 
recently  been  given  out  for  the  construction,  at  the  Darling- 
ton and  Gateshead  works,  of  an  increasing  number  of 
heavy  six-wheeled  coupled  goods  locomotives.  These  loco- 
motives will  have  coupled  wheels  4  ft.  7  J  in.  in  diameter, 
and  a  boiler  barrel  10  ft.  7  in.  in  length  and  5  ft.  6  in.  in 
diameter.  The  working  pressure  will  be  2001b.  per  square 
inch.  The  tenders  will  run  upon  six  wheels  and  will  have 
a  capacity  for  3,038  gallons  of  water  and  5  tons  of  coal, 
and  will  be  fitted  with  apparatus  for  taking  in  further 
supplies  of  water  from  track  troughs.  These  six  coupled 
goods  locomotives  will  be  capable  of  hauling  train  loads 
of  1,000  tons. 


The  opening  meeting  for  the  session  1905-G  of  the 
Manchester  Section  of  the  Institution  of  Electrical 
Engineers  was  held  at  the  Grand  Hotel  on  the  17th  ult., 
the  chairman,  Mr.  S.  L.  Pearce,  delivering  his  inaugural 
address.  In  dealing  with  some  of  the  recent  advances 
made  in  electrical  work,  Mr.  Pearce  said  that  the  past  year 
had  not  produced  any  revolutionary  changes  in  the  sphere 
of  street  electric  lighting,  but  improvements  had  been 
made  which  tend  to  the  cheaper  production  of  light.  The 
most  striking  development  was  the  tantalum  lamp,  Avhich 
may  now  be  taken  as  having  successfully  emerged  from 
its  experimental  stage.  A  recent  series  of  tests  showed 
that  the  filament  of  a  tantalum  lamp  increases  in  resistance 
with  an  increase  of  voltage,  and  therefore  increases  with 
the  current  and  temperature.  Consequently  variations  in 
voltage  do  not  have  the  same  effect  in  the  increase  of 
candle  power  emitted.  Speaking  of  the  competition 
between  high-pressure  gas  and  electric  lighting,  Mr.  Pearce 
pointed  out  the  misleading  nature  of  comparisons  made 
when  the  relative  degree  of  illumination  between  the  two 
is  out  of  all  proportion.  Mr.  Pearce  also  dealt  with  the 
application  of  electrical  power  for  industrial  purposes, 
pointing  out  the  tendency  to  adopt  three-phase  motors 
where  a  variable  speed  is  not  required.  Many  other 
questions  were  ably  dealt  with  in  the  address,  and  much 
valuable  data  Q-iven. 


New  Machine  Gun. — It  is  reported  that  the  French  Govern- 
ment are  about  to  adopt  a  new  single-barreled  machine  gun, 
capable  of  firing  600  rounds  per  minute.  The  total  weight  is 
given  as  501b.,  and  its  destructive  power  surpasses  any 
other  similar  weapon  now  made. 


THE  HOFFMANN  MANUFACTURING  CO.'S 
PATENT  BALL  BEARINGS  AND  STEEL 
BALLS. 

We  are  enabled,  through  the  courtesy  of  the  above  firm,  to 
place  before  our  readers  a  description  of  the  construction 
and  application  of  their  patent  ball  bearings,  which  are 
now  largely  used  by  engineers. 

The  great  importance  of  having  accurate  steel  balls  is 
now  fully  recognised  by  makers  and  users  of  machines 
fitted  with  ball  bearings.  As  hard-steel  balls  run  between 
hard-steel  races,  it  is  of  vital  importance  that  the  load 
should  be  equally  distributed.  This  cannot  be  the  case 
if  a  single  ball  is  slightly  untrue  or  larger  than  the  rest, 
as  it  is  evident  that  this  ball  must  momentarily  be  taking 
all  the  load  every  revolution,  which  not  only  damages 
itself,  but,  what  is  even  more  important,  the  ball  race. 


Fio.  1. 


Balls  should  be  absolutely  correct  to  standard  both  in 
diameter  and  spherity,  but  to  make  them  so  commercially 
is  practically  impossible.  It  is,  however,  possible  to  make 
them  not  to  vaiy  more  than  one  ten-thousandth  part  of 
an  inch  of  standard  size,  and  all  Hoffmann  balls  are  made 


and  sold  to  this  degree  of  accuracy.  To  attain  this  the 
Hoffmann  Company  have  had  their  standards  verified  by 
the  Standards  Department  of  the  Board  of  Trade,  and 
all  gauges  used  by  the  firm  are  tested  by  these  standards, 
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so  that  it  is  possible  to  ensure  that  the  balls  will  always 
be  the  same  standard  size.  In  gauging,  it  is  necessary 
to  thoroughly  cleanse  the  ball  and  gauge  by  immersing 
them  both  in  some  thin  oil,  such  as  paraffin,,  which  should 
be  at  a  temperature  of  60  deg.  Fah. ;  in  testing  the  larger 
balls  the  temperature  is  a  most  important  factor. 
Hoffmann  balls  are  made  from  the  very  finest  quality  of 
crucible  cast  steel,  specially  manufactured  for  this  purpose, 


Fig.  :i. 

and  are  finished  throughout  at  the  firm's  works  at  Chelms- 
ford. They  are  hardened  so  as  to  make  the  surface  dead 
hard,  while  the  interior  of  the  ball  is  considerably 
toughened.  The  Hoffmann  Company  claim  that  their 
balls  will  stand  a  high  crushing  load,  but  point  out  that 


Fig.  4. 

too  much  importance  is  often  attached  to  this,  and  too 
little  to  accuracy.  The  balls  are  constructed  in  sizes, 
increasing  by  one  thirty-second  of  an  inch,  from  1/16  in. 
to  5/16  in.  j  by  one  sixteenth,  from  5/16  in.  to  5/8  in.; 
and  by  one  eighth,  from  5/8  in.  to  I  in.  Larger  sizes  are 
also  made,  but  at  present  only  for  use  in  "  Hoffmann  ball 
bearings." 

Fig.  1  shows  a  standard  ball-bearing  hub  for  motor  cars 
and  vehicle  wheels  of  all  kinds,  the  result  of  a  very  large 
and  varied  experience  in  design  and  manufacture,  and  of 
extensive  tests  not  only  in  actual  running  on  fast  and 
heavy  cars,  but  also  in  a  specially-designed  machine,  in 
which  the  bearings  could  be  subjected  to  heavy  overloads 
at  high  speeds.  There  are  four  rows  of  balls  in  each  hub, 
the  two  outer  taking  the  journal  bearing  load,  and  the 


two  inner  the  end  thrust  in  both  directions.  The  load 
is  taken  in  each  case  at  right  angles  to  the  axis  of  rotation 
of  the  hall,  and  a  perfect  rolling  action  without  any 
spinning  is  therefore  the  result.    The  two  rows  of  balls 


Fig.  5. 

for  taking  the  thrust  and  those  for  taking  the  journal 
pressure  keep  each  other  absolutely  true  in  their  respective 
tracks  under  all  conditions  of  load,  and  there  is  thus  no 
tendency  for  the  balls  to  rub,  chafe,  or  jamb  against  the 
sides  of  the  ball  races.  As  a  result  of  this  perfect  rolling 
action  no  wear  is  perceptible  after  the  hub  has  run  for 
thousands  of  miles,  whilst  friction  is  reduced  to  a 
minimum,  and  the  life  of  the  bearings  is  therefore  practi- 


cally limitless.  The  cone  is  ground  out  internally  to  a 
taper,  which  fits  the  axle,  and  is  held  on  by  a  nut  and 
split  pin.  AVhen  the  nut  is  removed  the  wheel,  with  the 
bearing  complete,  can  be  taken  off.  To  facilitate  this 
a  service  cap  is  supplied  with  a  screw  to  replace  the 
ordinary  brass  cap,  which,  when  screwed  up,  bears  against 
the  end  of  the  axle,  and  draws  the  wheel  off  without  any 
difficulty.  The  removal  of  the  wheel  with  the  bearing  does 
not   interfere  in   any  way  with   the  adjustment  of  the 
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Fig.  7. 

hall  bearing.  These  bearings  and  those  subsequently 
described  should  be  lubricated  with  a  heavy  lubricant,  such 
as  motor  grease,  which  provides  an  oily  film  always  present 
between  the  various  points  of  contact,  and  will  last  for 
years  without  any  renewal  or  attention  whatever.  Oil 
should  not  be  used,  as  it  is  liable  to  wash  out  this  grease. 
All  parts  are  to  gauge  and  interchangeable.  Fig.  2  shows 
the  double  thrust  bearing,  designed  for  taking  the  end 
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thrust  in  such  cases  as  a  reversing  worm  gear,  or  in 
such  cases  when  the  load,  although  not  alternating-,  is 
intermittent  or  varies  in  amount.  In  cases  such  as  a 
worm  gear  driving  a  single-acting  pump,  or  where  the  load 
is   constantly  being  thrown   on    and  off  by   means  of 


Fia.  S>. 


clutches,  if  only  a  single  thrust  bearing  be  used,  the  spring 
in  the  framework  and  gear  when  the  load  is  released  is 
generally  enough  to  allow  the  balls  to  get  out  of  contact 
with  their  laces,  and  consequently  allows  the  balls  and 


Fio.  9. 

their  races  to  drop  slightly  out  of  their  true  position  of 
concentricity,  and  to  be  violently  forced  home  when  the 
load  comes  on  again.  This  is  very  detrimental  to  single 
thrust  bearing.  By  the  bearing  in  fig.  2,  however,  the 
shaft  is  held  firmly  in  both  directions,  and  all  shocks  and 
jars  from  the  above  cause  are  prevented.  This  increases 
the  life  of  both  bearings  and  gear.  'When  a  long  shaft, 
such  as  the  screw  of  a  planing  machine,  may  vary  in 
length  from  change  of  temperature  or  any  other  cause, 
two  single  thrust  bearings,  one  at  each  end,  are  obviously 
unsuitable,  and  a  double  thrust  bearing  is  preferable.  In 
fig.  3  are  shown  a  worm  and  worm  wheel  fitted  with  this 
type  of  bearing.  As  these  bearings  are  not  intended  to 
act  as  journals,  one  of  these  latter  should  be  close  to 
3 


the  thrust  bearing,  and  the  Hoffmann  Company  recom- 
mend the  use  of  their  ball  journal  bearings,  as  these 
do  not  wear,  and  consequently  do  not  allow  the  shaft 
to  get  out  of  line.    The  two  end  cones  are  made  of  such 
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a  shape  that  they  automatically  adjust  themselves  in  their 
seating*,  and  thus  ensure  an  equal  load  on  all  the  balls. 
The  centre  double  ball  race  is  held  against  a  shoulder  on 
tlie  shaft  by  means  of  a  sleeve  and  nuts  upon  the  end  of  the 
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shaft.  The  balls  are  held  in  a  retaining  cage,  which  pre- 
vents any  friction  between  the  balls,  and  also  enables 
the  bearings,  when  dismantled,  to  be  handled  without  the 
balls  failing  out.  These  cages  are  so  designed  that 
they  float  on  the  balls,  and  cannot  therefore  bear 
against  either  the  cups  or  cones  and  cause  friction. 
Fig.  1  is  an  example  of  the  heavy  type  of  ball  thrust 
bearing  specially  designed  for  an  end  thrust,  which  is 
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a  maximum  for  the  size  of  shaft.  Thousands  of  these 
and  the  medium  and  light  type  of  the  same  bearing  are 
working  satisfactorily  in  this  country.  They  are  suitable 
for  crane  hooks,  worm  gears,  turbines,  foot  steps,  pivots 
of  cranes,  turntables,  fans,  launches,  centrifugals,  hydro- 
extractors,  brick-making  machines,  etc.  The  construc- 
tion of  this  bearing  is  extremely  simple,  and,  as  will  be 
seen  from  the  illustrations  figs,  4  to  6  of  the  three  types, 
is  entirely  self-contained,  the  retaining  wire  in  the  housing 
keeping  the  parts  together.  The  cone  or  floating  disc  is 
made  of  such  a  shape  that  it  automatically  adjusts  itself 
to  its  seating,  thus  ensuring  an  equal  load  on  all  the  balls. 
The  retaining  cage  is  also  used  here,  and  it  must  be 
remembered  that  these  bearings  are  not  intended  to  act 
as  journals,  and  must  be  mounted,  and  kept  absolutely 
concentric  with  the  shaft.    They  can  be  easily  mounted 


Fig.  12. 


concentrically  by  either  letting  the  housing  into  a  recess 
formed  in  its  support,  or  by  forming  a  spigot  or  boss 
thereon  to  project  into  the  recess  in  the  bottom  of  the 
housing  provided  for  the  purpose.  These  methods  of 
mounting  externally  and  internally  are  both  shown  in 
fig.  5,  the  latter  by  dotted  lines.  A  journal  bearing, 
preferably  a  ball  bearing,  must  be  provided  close  to  the 
thrust  bearing.  A  ball  thrust  washer  is  shown  in  fig.  7, 
and  its  application  to  a  feed  screw  in  fig.  8,  such  being 
cheaper  than  the  ball-thrust  bearings,  and  equally  efficient 
and  durable  for  their  own  particular  class  of  work.  Fig.  9 
shows  a  standard  ball-bearing  loose  pulley,  which  is  very 
much  superior  to  the  ordinary  loose  pulley,  especially  on 
high-speed  shafts,  where  the  latter  are  difficult  and  costly 
to  lubricate,  and  are  always  noisy  if  not  constantly 
repaired.  The  loose  pulleys  made  by  this  firm  are  so 
constructed  as  to  be  easily  and  expeditiously  clamped  in 
any  position  on  the  shaft  without  the  use  of  set  collars. 
They  show  no  wear  after  years  of  running,  are  quite 
noiseless,  and  when  once  erected  require  no  further  atten- 
tion whatever.  These  bearings  are  filled  with  motor 
grease  when  they  leave  the  works,  and  do  not  require 
any  further  lubrication.  Fig.  10  shows  the  arrangement 
of  ball  bearing  for  a  loose  wheel,  which  can  be  used 
for  a  great  variety  of  work,  such  as  the  travelling  carriages 
of  cranes,  for  runaways  on  steel  joists,  small  wagon  wheels, 
guide  pulleys,  etc.  Fig.  11  shows  a  single  compound  ball 
bearing  acting  both  as  a  thrust  and  journal  bearing. 
Fig.  12  shows  the  application  to  a  vertical  electric  motor; 
they  are  intended  to  take  the  thrust  in  one  direction  only. 
The  above  description  is  taken  from  the  catalogue  issued 
by  the  Hoffmann  Manufacturing  Company,  in  which  the 
dimensions  of  these  bearings  and  other  particulars  are 
given. 


Liege  Exhibition. — A  gold  medal  has  been  awarded  to 
Messrs.  Keavell  and  Company  Limited,  Ipswich,  for  their 
exhibit  of  a  patent  quadruples  direct-coupled  electrically- 
driven  air  compressor.  Marconi's  Wireless  Telegraph  Company 
Limited  were  also  successful  in  obtaining  the  highest  possible 
award  at  this  exhibition. 


THE    MOTOR   SHOW   AT  OLYMPIA. 


The  action  of  the  Society  of  Motor  Manufacturers  and 
Trades,  in  holding  their  International  Exhibition  in  Novem- 
ber instead  of  early  in  the  year,  has  been  completely 
justified  by  the  success  of  the  recent  show  both  as  regards 
exhibitors  and  sales.  The  attendances  have  been  enormous, 
and  the  contents  of  the  264  stands  occupied  by  "the  best- 
known  firms  from  Germany,  France,  Italy,  Belgium,  and 
America,  in  addition  to  leading  British  manufacturers, 
fully  demanded  such  an  attendance,  and  provided  an  object 
lesson  to  the  importance  and  growth  of  the  motor  industry 
to  the  "  man  in  the  street." 

Commencing  with  the  touring  motor  car,  all  the  leading 
makers  were  represented  by  their  1906  models,  and  quite 
a  number  of  cars  bore  the  attractive  legend  "  All  British." 
There  are  few  alteivations  to  record  in  the  general  design 
of  the  cars  to  those  shown  in.  February,  most  of  the 
changes  being  confined  to  details  such  as  ignition  devices, 
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valves,  and  valve-operating  mechanisms,  but  there  seems 
to  be  an  increasing  tendency  in  favour  of  driving  through 
a  "  live  "  back  axle  in,  place  of  chain  driving  for  caj'S  up 
to  about  20  horse  power.  Practically  all  makers  now 
adopt  high-tension  magneto-ignition.  There  is  consider- 
able evidence  that  something  approaching  standardisation 
has  now  been  reached — particularly  so  in  the  number  of 
cylinders,  almost  all  the  firms  showing  touring  cars  with 
four  cylinders — and  the  effect  is  shown  by  the  general 
decrease  of  prices  compared  with  last 'year's  models.  This 
may,  perhaps,  only  be  true  with  regard  to  the  chassis,  because 
a  visit  to  the  show  certainly  impresses  one  with  the 
advances  made  in  body  construction  and  the  increased 
comfort  and  room  now  provided. 

The  new  Arrol-Johnson  cars  attracted  considerable  atten- 
tion, particularly  the  12  to  15  horse  power  model,  which 
has  established  such  a  record  for  reliability.  The  engine 
of  these  cars  is  of  the  balanced  type,  with  a  pair  of 
horizontal  cylinders,  each  of  which  has  two  pistons,  while 
the  larger  power  cars  have  a  four-cylinder  vertical  engine, 
which  gives  23  horse  power  at  9.50  revolutions  per  minute. 
The  construction  of  the  live  rear  axle,  which  is  now  adopted 
by  several  makers,  has  been  in  use  on  the  Arrol- John  son 
cars  for  some  years.  In  this  construction  roller  bearings 
are  used,  and  the  road  wheels  are  carried  in  such  a  way 
that  the  weight  of  the  car  is  taken  direct  on  the  projecting 
axle  tubes.  Another  distinctive  feature  is  that  the  oil 
for  the  lubrication  of  the  engine  is  forced  through  passages 
in  the  moving  parts  from  the  reservoir  in  the  crank 
chamber. 

Another  new  type  of  a  well-known  car  is  the  1906 
Gladiator.  Six-  different  classes  from  10  horse  power  to 
30  horse  power  are  now  made  both  of  the  live-axle  and 
chain-driven  types.  An  important  change  in  these  cars 
is  the  substitution,  on  the  18  horse  power  models  and 
above,  of  the  "  Mercedes  "  for  the  Panhard  types  of  gear 
box. 

The  Napier  cars,  which  are  so  well  known  for  their 
silent  and  smooth  running,  due  to  the  excellence  and  care 
in  workmanship,  are  now  made  in  three  distinct  new 
models,  viz.,  40  horse  power  chain  driven,  40  horse  power 
and  60  horse  power  with  live-axle  transmission. 

An  entirely  new  type  is  that  of  the  New  Engine  Com- 
pany, of  Acton.  The  engine  of  this  car,  which  is  of  the 
four-cylinder  horizontal  tvpe,  is  placed  beneath  the  front 
seat,  the  valves  and  ignition  plugs  being  accessible  through 
doors  at  each  side.  The  change-speed  mechanism  is  of 
the  epicyclic  type,  providing  a  direct  top  speed,  one  lull 
climbing  gear,"  and  a  reverse.  From  the  change-speed 
sear  the  power  is-  transmitted  to  the  live  rear  axle  by  n 
universnlh--iomted  propeller  shaft  and  worm  gearing. 

Messrs.'  John  I.  Thornycroft  and  Company  Limited  now 
manufacture  all  tvr>es  and  sizes  of  motor  cars,  amongst 
their  new  models  being  a  14  horse  power  car  designed 
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for  the  tourists'  trophy.  The  engine  of  this  car  has  four 
cylinders  cast  in  one  piece,  and  all  the  valves  are  arranged 
in  the  cylinder  heads.  The  cam  shaft,  from  which  the 
valves  are  operated  by  short  rock  levers,  is  also  placed 
above  the  cylinders. 

The  new  40  horse  power  Brotherhood  car  contains 
several  improvements  in  the  way  of  additions  from  the 
standard  20  horse  power  car  introduced  last  year,  but  the 
main  differences  are  only  those  due  to  the  larger  power  of 
the  car  and  the  substitution  of  multiple  discs  for  the  main 
clutch  in  the  place  of  leather-faced  cones. 

A  new  car  known  as  the  Iris,  shown  by  Messrs.  Legros 
and  Knowles,  caused  considerable  interest  by  its  excellent 
design  and  neatness  of  appearance.  While  not  possessing 
any  radical  changes  from  the  designs  of  other  makes, 
several  improvements  have  been  introduced  on  these 
cars. 

The  leading  foreign  cars,  such  as  the  Daimler,  Delanay- 
Relleville.  Panhard,  Bianchi,  White,  Winton,  etc.,  occupied 
prominent  stands,  and  enabled  a  comparison  to  be  made 
between  Britain's  best  and  the  best  of  other  countries, 
which  showed  that  this  country  is  by  no  means  behind  in 
the  construction  of  a  reliable  and  workman-like  car. 

The  whole  of  the  gallery  of  the  building  was  occupied  by 
stands  containing  everything  that  is  necessary  to  the  auto- 
mobilist  in  the  way  of  accessories,  including  all  manner  of 
tyres,  non-slipping  devices,  spring  wheels,  etc.,  while 
Messrs.  Alfred  Herbert  and  Company  Limited,  and  Messrs. 
Selig,  Sonnethal,  and  Company  Limited,  both  had  a  large 
stand  on  the  ground  floor  for  the  display  of  some  excellent 
tools  for  the  production  and  working  of  the  various  parts 
of  the  complete  car,  including  lathes,  planing  machines, 
milling  machines,  turning  and  boring  machines,  etc. 

Next  week  we  hope  to  deal  with  the  motor  boat  section 
of  the  exhibition. 


STEAM  POWER  GEN  ER  ATION.— XVI. 

By  G.  Croydon  Marks. 

(Continued  from  page  606.  J 

The  Records  of  the  Patent  Otfice  show  several  ingenious 
devices  for  the  generation  of  steam  by  direct  contact  of 
combustion  products.  In  1870  Villeneuve  obtained  a  patent 
for  an  apparatus  in  which  a  mixture  of  products  of  com- 
bustion and  steam  or  vapour  was  obtained   by  burning 
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hydrocarbon  oils,  etc.,  in  a  closed  vessel,  into  which  was 
injected  water  tr  a  volatile  liquid.  No  attempt  was  made 
to  apply  this  principle  fcr  the  generation  of  steam  in  large 
units,  but  the  idea  was  stated  to  be  specially  applicable  for 
use  in  marine  and  aerial  navigation. 

Another  method  of  generating  steam  by  instantaneous 
combustion  is  thaf  of  Givord's,  invented  about  the  same 
time  as  Yilleneuve's.  Fig  148  shows  a  ^ertical  section, 
and  fig.  149  a  part  vertical  section  of  this  apparatus.  The 
cylindrical  chamber  C  was  fitted  with  a  closed  fireplace  G, 


provided  with  a  perforated  door,  through  which  air  under 
pressure  was  forced  through  tuyeres  to  maintain  the  com- 
bustion of  the  fuel.  The  fuel  was  supplied  from  the 
chamber  C  through  the  movable  bottom  G.     Injectors  or 


Fig.  150. 


Fig.  151. 


spray  jets  were  fixed  to  the  dome  of  the  chamber  C  for  the 
purpose  of  supplying  water  in  a  state  of  minute  subdivision. 
The  supply  of  water  being  regulated,  and  injected  only  in 
small  quantities,  it  was  flashed  into  steam.  The  steam  and 
gas  from  the  fire  were  then  passed  iuto  the  steam  chamber 
L,  in  which  there  was  a  layer  of  water  for  the  purpose  of 
arresting  any  solid  matter  in  the  gas. 


Fio.  152 


A  very  interesting  development  of  the  internally-fired 
boiler  is  that  of  Fairbairn's,  shown  in  figs.  150  and  151, 
patented  in  1870.  The  object  of  this  invention  was  to 
provide  a  large  heating  surface.  The  heated  gases  from  the 
two  lower  furnaces  were  led  back  over  the  top  of  the  two 


Fig.  153. 

lo.ver  cylinders,  and  under  the  bottom  of  the  upper  cylinder 
to  the  front,  where  they  were  caused  to  descend  and  again 
return  under  the  bottoms  of  the  two  lower  cylinders  to  the 
chimney.  The  furnace  tubes  were  put  together  in  lengths 
connected  by  rings  of  U-form  section,  which  both  stiffened 
the  tube  against  collapse  and  provided  for  the  irregularity  of 
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expansion  and  contraction.  This  method  of  jointing  the  flue 
tubes  seems  to  have  been  the  forerunner  of  the  well-known 
Adamson  joint,  which  was  patented  a  year  after  Fairbairn's 
patent  was  published. 

The  conical  shape  of  the  tubes  in  Green's  water-tube 
boiler,  fig.  152  (1870),  was  said  to  prevent  priming  and  give 
a  larger  steam  space.  The  feed  water  was  fed  into  the  front 
ends  of  the  horizontal  tubes  from  a  pipe  embedded  in  the 
brickwork,  the  ned-wa^er  thus  becon  ing  heated. 


Fig.  154. 

The  construction  of  Root's  water-tube  boiler,  fig.  153,  is 
somewhat  similar  to  the  Niclausse  type,  both  having  water- 
tubes  of  the  Field  or  double  type  for  promoting  circulation. 
A  distinct  feature  of  Root's  boiler  is  the  combustion  chamber 
A,  between  the  lower  tub°s,  into  which  air  was  admitted 
through  the  openings  B.  Fig.  154  shows  the  construction 
of  the  caps  at  the  ends  of  the  tubes. 


Fig.  155. 

A  rather  unusual  form  of  vertical  boiler  was  that  of 
Montgomery,  an  American,  patented  in  1870.  As  will  be 
seen  from  fig  155,  the  upper  water  space  was  around  the 
furnace  and  above  the  crown  plate,  and  communicated  with 
the  water  space  beneath  by  means  of  a  central  trunk  and 


surrounding  jacket.  The  grate  was  of  an  annular  form,  and 
provision  was  made  for  it  to  be  rotated  by  hand  or  machine 
power,  and  received  its  fuel  by  a  chute  or  chutes  from  the 
hopper  above  the  boiler.  The  circulation  was  established  in 
the  central  trunk  and  the  envelope  around  the  firebox,  so 
that  the  water  passed  down  one  and  up  the  other,  the 
direction  depending  upon  the  construction. 


rio.  156. 

Fig.  156  shows  Prosser's  combined  surface  condenser  and 
feed-water  heater.  Prosser  claimed  to  save  the  whole  of  the 
heat  from  the  exhaust  steam  by  imparting  the  latent  heat  to 
the  feed- water  through  the  condensing  tubes,  and  the 
sensible  heat  as  contained  in  the  water  at  the  bottom  of  the 
condenser  the  back  of  the  boiler,  the  water  being  pumped 
there  by  a  feed  pump.  The  illustration  shows  the  generator 
and  the  condenser  combined,  but  mention  is  made  in  the 
specification  that  they  might  be  separate. 


CAR    MOTORS:    STEAM   v.  PETROL. 


The  first  cost  of  steam  cars,  burning  either  paraffin,  coal, 
or  coke,  and  of  petrol  cars  is  about  the  same  for  the  same 
duty,  so  any  commercial  advantage  which  one  possesses  over 
the  other  depends  on  the  working.  The  average  consump- 
tion of  fuel  pei  gross  ton  per  mile  is,  with  steam,  paraffin 
0'81b.,  coal  or  coke  1  '5  lb. ;  with  petrol  motors,  0'22  lb. 
Tlie  figures  refer  to  easy  gradients,  but  as  the  internal 
friction  is  generally  considerable,  the  fuel  consumption  will 
not  be  by  any  means  proportionate  to  the  external 
resistance.  Taking  paraffin  at  5d.  per  gallon,  coal  at  20s. 
per  ton,  and  petrol  at  lOd.  per  gallon,  the  cost  of  fuel  per 
ton  per  mile  would  be  0'5d.,  0T8d.,  and  0'3d.  respectively. 
With  the  most  economical  motors  the  consumption  per 
ton-mile  is  about  0'50  ll>.  of  paraffin,  1  lb.  of  coal,  and 
0T8  lb.  of  petrol,  the  corresponding  cost  being  0'32d., 
0T2d.,  and  0'25d.  respectively.  Paraffin  has  several 
advantages  over  coal — only  one  attendant  is  necessary ; 
when  the  car  is  at  rest  the  flame  can  be  reduced  without 
any  loss  of  steam  pressure ;  steam  can  be  got,  up  in  a  few 
minutes  ;  thus  when  frequent  stops  are  made  the  fuel  cost 
may  be  less  with  paraffin  than  with  coal.  Petrol  motors 
can  be  started  in  a  much  shorter  time  than  steam  motors ; 
so  if  the  car  is  at  rest  the  engine  maybe  stopped,  and  there 
will  be  no  stand-by  loss,  but  if  the  car  is  stopped  only  for 
a  short  time  it  is  not  worth  while  stopping  the  engine,  and 
the  waste  of  fuel  due  to  stopping  will  be  as  much  as  with 
a  paraffin-burning  steam  motor. 

Taking  the  average  fuel  consumption  above,  and  allowing 
50  cubic  feet  per  ton  of  coal,  then  the  space  occupied  by 
the  fuel  for  100  ton-miles  would  be — with  paraffin,  1*6  cubic 
feet;  coal,  3'5  cubic  feet;  petrol,  0'5  cubic  foot.  The 
weight  of  water  carried  by  a  stea.m  car  depends  on  the 
condenser ;  air  condensers  necessarily  being  used  and  the 
available  space  being  limited,  the  efficiency  is  generally 
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low,  seldom  more  than  50  per  cent  of  the  steam  being 
condensed.  Assuming  an  evaporation  of  8  lb.  of  water 
per  1  lb.  of  coal,  and  that  50  per  cent  of  the  steam  is 
condensed,  then  about  600  lb.  of  water  would  be  required 
for  100  ton-miles,  occupying  about  9'5  cubic  feet.  The 
efficiency  of  the  condenser  depends  to  some  extent  on  the 
speed ;  thus  the  condenser  of  a  fast  car  has  to  deal  with 
more  steam  in  a  certain  time  than  the  condenser  of  a  slow 
car.  As  a  set-off  to  this  the  cooling  action  of  the  air  is 
greater  with  a  high  speed  than  with  a  low  one.  The 
cooling  water  for  a  petrol  motor  is  not  usually  more  than 
51b.  per  H.P.,  and  as  there  is  veiy  little  evaporation  the 
weight  of  water  it  is  necessary  to  carry  is  very  much  less 
than  with  a  steam  motor.  The  weight  of  a  petrol  car  is 
generally  more  than  that  of  a  steam  car  of  equal  capacity, 
but  fuel  and  water  increase  the  weight  of  the  latter  more 
than  that  of  the  former.  The  extra  weight  of  the  petrol 
car  is  due  to  the  heavier  construction  of  engine  and  frame, 
rendered  necessary  by  the  vibration,  to  the  flywheel,  and  to 
the  change-speed  gear.  A  few  steam  cars  are  fitted  with 
change-speed  gear — usually  only  two  speeds,  the  lower  one 
for  use  in  case  of  emergency — but  the  majority  of  them 
are  without.  The  use  of  the  gear  reduces  the  fuel 
consumption,  because  it  entails  less  throttling  and  alteration 
of  cut-off,  but  it  increases  the  initial  cost  and  the  cost  of 
working.  With  a  petrol  motor,  throttling  and  the  conse- 
quent loss  of  compression  reduce  the  economy  much  more 
than  with  a  steam  motor,  and  if  carried  very  far  may 
increase  the  time  of  ignition  so  much  as  to  reduce  the 
speed  of  the  engine;  thus  change-speed  gear  is  almost 
essential  for  a  petrol  motor,  unless  the  cylinders  could  be 
throttled  separately  one  by  one,  which  would,  however, 
necessitate  the  use  of  a  very  large  engine.  Steam  motors 
are  usually  regulated  to  heavy  loads  by  altering  the  cut-off. 
This  reduces  the  economy  to  some  extent,  but  not  much, 
within  the  ordinary  range  of  load.  With  petrol  cars  the 
engine  must  be  running  before  the  car  is  started,  and  to 
avoid  a  sudden  jerk  the  friction  clutch  must  be  put  in 
gradually.  With  a  vehicle  which  is  stopped  and  started 
very  frequently  this  may  entail  a  considerable  loss  of 
time.  A  steam  motor  engine  starts  with  the  car,  and 
there  is  thus  little  chance  of  jerking,  and  full  speed  is 
attained  in  a  shorter  time  than  with  a  petrol  car.  The 
main  advantages  of  the  steam  car  are  the  ease  of  control, 
smooth  and  quiet  starting  and  running,  freedom  from 
shocks  and  jerks ;  its  disadvantages  are  its  inability  to  run 
long  distances  without  water,  the  attention  required  by 
the  boiler — paraffin  burners  are  generally  regulated  auto- 
matically by  the  steam  pressure — and  furring  of  the  boiler. 
The  main  advantages  of  the  petrol  car  are  the  short  time  it 
takes  to  start  the  engine,  the  little  attention  required  when 
running,  the  long  distance  it  is  capable  of  running  without 
fuel  or  water ;  its  disadvantages  are  the  vibration  of  the 
engine,  the  difficulty  of  varying  the  speed  efficiently,  the 
continual  wear  and  tear  of  the  clutch  and  change-speed 
gear.  It  would  thus  appear  that  for  private  cars,  running 
with  few  stops  and  going  long  distances,  petrol  is  superior 
to  steam ;  but  for  cars  stopping  and  starting  frequently, 
and  running  moderate  distances,  steam  is  superior  to 
petrol. 


"Radium,  Eadio-active  Substances,  and  Aluminium," 
is  the  title  of  a  pamphlet  by  Myrom  Metzenbaum,  B.S.,  M.D., 
Cleveland,  Ohio,  and  published  (third  edition)  by  the  Babbitt 
and  Crummel  Company,  Cleveland.  The  contents  comprise  the 
results  of  the  investigations  which  constituted  an  exhibit  at 
the  St.  Louis  Exposition,  for  which  was  awarded  a  bronze 
medal  for  "  original  research  into  the  chemistry,  physics,  and 
medical  value  of  radium."  The  remainder  includes  a  paper 
on  "  Induced  Radio-activity  and  Aluminium,"  and  a  chapter 
on  "  Radium :  Its  Value  in  Medicine."  The  pamphlet  contains 
much  that  is  of  interest  regarding  the  properties  of  radium, 
also  particulars  of  a  large  number  of  experiments,  and  is  well 
illustrated.  Any  reader  will  be  provided  with  a  copy  of  this 
monograph,  without  cover,  on  application  to  the  author, 
Cleveland,  Ohio. 


BADLY-ARRANGED  CRUCIBLE  FURNACES. 

By  Walter  J.  May. 

In  many  places  where  crucible  furnaces  are  wanted,  only 
the  services  of  the  ordinary  bricklayer,  unacquainted  with 
fire  work,  can  be  obtained,  and  although  this  man  may 
be  a  good  workman,  and  be  able  to  set  domestic  firegrates 
and  washing  coppers  very  well,  he  can  hardly  be  expected 
to  be  able  to  build  metallurgical  furnaces.  Of  course,  with 
proper  plans  to  work  to,  and  someone  to  oversee  the  work, 
with  some  trouble  it  is  possible  to  get  passable  work  out 
of  such  men,  but  usually  they  like  to  have  their  own  ideas 
as  to  flues  and  other  points  of  importance  worked  out, 
and  in  melting  furnaces  this  does  not  do.  You  cannot 
get  ordinary  bricklayers  to  use  fire  clay  properly  as  a 
rule ;  they  do  not  want  to  soak  it,  and  they  want  it 
stiff  like  mortar,  and  some  of  them — not  all — want  sand 
with  it,  because  it  is  messy  on  the  trowel.  Thin  joints 
are  also  an  abhorrence  to  most  bricklayers  who  are  only 
used  to  ordinary  brickwork ;  the  thin  joints  necessary  for 
furnace  work  where  high  temperatures  are  used  not  being 
understood,  the  results  not  being  satisfactory. 

Where  you  can  get  men  able. to  properly  build  brass 
and  other  crucible  furnaces,  and  you  provide  the  proper 
materials,  no  doubt  it  is  far  the  cheapest  plan  to  build  your 
furnaces,  but  care  should  be  taken  to  keep  the  pit  gratings 
and  the  furnace  tops  level  wTith  the  floor  to  ensure  the  greatest 
amount  of  safety  in  handling  the  crucibles  of  melted  metal. 
Raised  furnaces  are  particularly  dangerous  when  dealing 
with  crucibles  in  the  ordinary  foundry,  especially  when 
the  crucibles  are  of  indifferent  quality,  or  when  they  have 
burned  thin.  Morgan's  "  Salamander "  crucibles  stand 
well,  and  there  is  little  fear  of  their  breaking,  even  when 
burned  thin ;  but  even  in  this  case,  unless  the  lifting 
tongs  are  kept  knocked  in  to  hold  firmly,  the  crucibles 
are  liable  to  slip,  and  if  a  pot  of  metal  falls  for  any 
distance,  usually  someone  gets  burned  pretty  badly. 

Where  you  cannot  get  a  bricklayer  used  to  furnace 
work,  it  is  the  better  plan  to  use  Carr's  patent  furnaces 
as  supplied  by  the  Morgan  Crucible  Company,  Battersea, 
London,  S.W.,  as  these  are  self-contained,  have  a  solid  fire- 
brick lining,  and  are  not  dependent  on  any  chance  whim 
or  fancy  of  unskilled  men  as  to  the  internal  arrangement. 
The  most  ordinary  bricklayer  can  build  the  pit  and  flue 
and  the  9  hi.  "  legs  "  on  which  the  furnaces  stand,  while 
there  is  no  possibility  of  making  mistakes  or  so  arranging 
the  work  that  rebuilding  has  to  be  done  in  a  few  weeks. 
Of  course,  these  furnaces  cost  somewhat  more  than  those 
built  in  the  ordinary  way,  but  you  know  what  you  are 
doing  when  you  have  them. 

The  writer  has  seen  some  most  wonderfully-built 
furnaces,  and  in  one  or  two  cases  they  would  scarcely  melt 
lead.  One  in  particular  was  circular  in  form,  was  2  ft. 
in  diameter,  4  ft.  deep,  and  had  a  space  under  the  firebars 
of  15  in.  It  took  twelve  hours  to -melt  three  1001b.  pots 
of  brass  in  this  furnace,  and  the  writer  did  not  weigh  the 
coke  used ;  it  was  a  big  pile,  however.  Another  set  of 
furnaces  locally  built  which  came  under  the  writer's  notice 
had  9  in.  square  flues  direct  from  the  furnace  to  the  top 
of  the  building — some  20  ft.  or  more — and  you  could  burn 
coke  in  them  properly ;  but  as  to  melting  with  economy, 
well,  that  did  not  follow,  as  the  heat  went  up  the  chimney 
instead  of  staying  in  the  furnace. 

In  all  melting  operations  it  is  desirable  that  as  much 
of  the  heat  as  possible  should  be  round  the  crucible,  and 
that  as  far  as  possible  the  minimum  amount  of  fuel  to 
perform  efficient  melting  should  be  used,  as  waste  of  fuel 
is  an  important  item  in  melting  charges.  With  well- 
arranged  furnaces  costs  can  be  kept  down,  but  with  badly- 
constructed  furnaces  such  economy  is  impossible. 
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HOME-MADE  TOOLS. 


We  give  below  a  few  notes  on  some  home-made  tools 
which  it  is  not  beyond  the  power  of  apprentices,  pupils, 
and  amateurs  to  turn  out  for  their  own  use. 

Figs.  1  to  5  represent  handy  and  inexpensive  tools  for 
lathe  and  bench  work.    In  centering  work  to  run  between 


B 


Fio  1 

lathe  centres  the  use  of  the  plain  centre  punch  should  be 
practically  abolished,  except  in  very  special  cases;  using 
instead  the  bell  punch,  fig.  1,  which  automatically  centres 
round,  square-;  and,  in  fact,  almost  any  shaped  work. 


Fig.  2. 


The  construction  is  fully  shown  in  the  illustration.  A 
bell-ended  cylinder  is  turned  from  brass  (A),  and  a  hole 
drilled  through  the  centre  to  carry  the  punch  itself  (B). 
A  spiral  spring  (C)  keeps  the  punch  raised  to  its  highest 
point,  while  a  shoulder  near  the  bottom  prevents  it  rising 
too  far. 


Fio  3. 

The  bell  is  placed  over  the  work,  when  a  sharp  blow 
causes  the  punch  to  enter  the  work  central.' 

Another  simple  device  for  centering  round  or  square 


jobs  is  shown  at  fig.  2,  which  is  a  square,  with  two  blades 
at  right  angles,  and  a  third  at  an  angle  of  45  deg. 

The  outside  blades  should  be  about  g  in.  and  the  centre 
one  I  in.  in  thickness.  Strike  a  line  across  the  work, 
turn  it  at  right  angles,  and  strike  another,  when  the  point 
of  intersection  shows  the  true  centre. 

A  third  tool  for  the  same  purpose  is  the  square  centre, 
fig.  3.    A  poppit-head  centre  is  filed  up  square  to  form 


Fig.  4 

four  obtuse  cutting  edges.  The  method  of  using  is  to  put 
the  job,  with  carrier  attached,  between  the  head  and 
square  centres,  levering  it  true  at  the  latter  end  with  an 
iron  bar  or  piece  of  gas  barrel,  using  the  tee  rest  as  a 
fulcrum,  while  the  square  centre  is  wound  up  until  the 
job  runs  true  on  it.  The  work  is  then  reversed,  and  the 
operation  repeated,  after  which  the  square  is  replaced 
with  the  round  centre. 


Fio.  5. 


Fig.  4  shows  u  pair  of  combinations,  a  very  useful 
measuring  tool,  which  can  be  used  as  dividers,  inside  or 
outside  calipers,  the  jointed  legs  enabling  it  to  reach 
positions  inaccessible  with  the  ordinary  dividers  or 
calipers. 

A  useful  form  of'  vice  clamp  is  that  shown  at  fig.  5. 
Being  set  over  at  the  top,  it  enables  beveling  and  similar 
operations  to  be  performed  with  horizontal  strokes.  It  is 
hinged  at  D,  while  a  spring  E  compels  it  to  open  when 
the  pressure  is  relaxed. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  '■'Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  implements. 

24166  H.  E.  Ward  and  P.  Ashberry:  Manufacture  of  hoes. 


Arms  and  Ammunition. 

23881  W.  H.  Tonks :  Improvements  in  manufacture  of  butt 
hinges.  23895  O.  Sieberract:  Explosives.  23930  F.  Kopickey: 
New  torpedo.*  24215  J.  MossDp  and  W.  D.  Milne:  Rifle  carrier. 
24220  H.  Metlegang:  Measurement  of  the  detonation  velocity  of 
explosives.*    24230  F.  J.  J.  Gibbons:  Spring  butt  hinge. 


Bottles,  Glass,  &c. 

23700  C.  C.  J.  Marguet:  Non-refilling  bottle  apparatus.  23714 
H.  H.  Pitt:  Coloured  glass.  23716  H.  C.  Russell:  Apparatus 
for  bottling  under  pressure.  24060  Frederick  W.  Knowles :  Glass 
bottles.  24159  A.  R.  Miller  :  Stoppering  of  bottles.  24198  F. 
Hartridge:  Means  of  cleaning  the  exterior  of  bottles.  24202 
H.  W.  E.  Josling:  Apparatus  for  preventing  re-filling  of  bottles. 
24210  P.  J.  Knight :  Stopper  to  prevent  re-filling  of  bottles.* 


Building  and  Construction. 

23672  W.  Cahill:  Roofing  tiles.  23705  J.  F.  Gregory:  Shop 
fronts.*  23759  L.  C.  Lutyens:  Composition  for  covering  roofs. 
23781  G.  T.  Moore:  Elevator  for  window  sashes.  23808  J. 
Swartz:  Apparatus  for  automatically  closing  doors.*  23816 
H.  Peters:  Effecting  certain  operations  in  the  manufacture  of 
Portland  cement.  23823  C.  W.  Browne  and  Brown  and  Lilly 
Ltd:  Portable  buildings.  23870  G.  T.  Foley:  Smoke  and  down 
draught  preventing  device  for  chimneys.  23882  S.  Milanitch- 
Orovian  and  C.  H.  Ristic :  Revolving  doors.*  23937  J.  Stanby: 
Improved  window  frame.  23965  R.  J.  Serle :  Fire-resisting 
bricks.  24029  H.  W.  Cullum :  Fireproof  doors.  24102  A.  H. 
Diver:  Doors.*  24111  G.  Harrison  (Romolo  de  Pasquali,  Tom- 
maso  Guissani,  and  Lorenzo  Grugnola,  Italy) :  Paving  blocks. 
24218  H.  E.  Bescott  (Enery  Bruley  and  G.  L.  Prescott,  U.S.A.)  : 
Fence  post. 


Chemistry  and  Photography. 

4092a  P.  Krebitz:  Means  of  converting  an  insoluble  soap 
into  a  soluble  soap.  23670  C.  Kremer  and  Ges.  fur  Abwasserk- 
larung  m.  b.  H.) :  Apparatus  for  the  recovery  of  fats.*  23717 
H.  S.  Stoneham  and  R.  Pearson:  Manufacture  of  cyanides  and 
ammonia.  23718  H.  E.  Newton  (The  Farbenfabriken  vorm.  F. 
Bayer  and  Co.,  Germany)  :  Manufacture  and  production  of 
dialkylbarbituric  acids.  23733  E  .Vidal:  Production  of  sul- 
phuretted hi  ark-colouring  matters.  23740  E.  Vidal:  Colouring 
matters.    23807  H.  S.  Stoneham  and  R.  Pearson:  Manufacture 


of  cyanides  and  ammonia.  23815  C.  H.  Thomson :  Metalloid 
surfaces  for  photographic  and  mechanical  printing.  23836  A. 
J.  van  Eynhoven :  Treatment  of  waste  gases  from  the  manu- 
facture of  ammonium  sulphate.  23841  A.  Gaillard:  Concentration 
of  sulphuric  acid.*  23851  E.  S.  Cook:  Apparatus  for  the  pro- 
duction of  combustible  gas  from  air.  23860  J.  Ballantyne:  A 
new  process  for  the  treatment  of  galena  for  production  of  white 
lead  and  extraction  of  silver.  23875  J.  Williams :  A  vignetting 
attachment  for  photographic  cameras.  23966  James  Stratton : 
Manufacture  of  air  gas.  23977  R.  W.  Emerson :  Treatment  of 
sulphide  ores  containing  zinc.  24000  H.  S.  Stoneham  and  R. 
Pearson:  Manufacture  of  cyanides  and  ammonia.  24001  H. 
Skyring  and,  R.  Pearson  :  Manufacture  of  cyanides  and  ammonia. 
24003  H.  H.  Lake  Herschel  Clifford  Parker,  U.S.A.)  :  Metallic 
iridium.  24030  C.  Kremer  and  the  Gesellschaft  fur  Abwasserk- 
larung  m.  b.  H.) :  Apparatus  for  the  recovery  of  fats,  etc.*  24101 
G.  Clenert  and  G.  Gilmer:  Photograph  enlarging  apparatus. 
24120  A.  Ashby,  F.  H.  Ashby,  Major  Wm.  Carter,  and  E.  J. 
Fletcher :  Photographic  printing  apparatus.  24126  C.  C.  Fon- 
taine :  Bleaching  and  cleaning  fabrics.  24129  W.  van  der  Heyden  : 
Reduction  of  metalliferous  ores.  24131  W.  van  der  Heyden : 
Soap.  24144  R.  Mewes :  Liquifying  air*  24194  0.  J. 
Sieperniarm :  Preparation  of  sulphocarbamidopheylate  of 
diethylamine.  24226  W.  V.  Bacon:  Crystallised  sodium  mono- 
silicate. 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

24014  National  Cash  Register  Co.  mit  Beschrankter  Haftung: 
Cash  registers.*  24118  J.  Parker:  A  coin-changing  device  for 
coin-freed  mechanism.  24191  G.  McDermott:  Apparatus  for 
passing  any  sized  coins  into  box  and  preventing  them  from 
being  returned  through   the  same  passage. 

Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

23654  F.  C.  Batson:  Cycle  saddles.  23655  E.  Cutler:  Parcel 
carriers  for  cycles,  etc.  23665  R.  W.  Eadie:  Cycle  hub.  23874 
D.  De  Forest  Morehouse  :  Handle  bars  and  brake  for  velocipedes. 
23888  R.  Hermann:  Connections  and  couplings  for  bicycles 
and  side  cars,  etc.  23940  W.  A.  Bruce:  Steering  stem  for  motor 
cycles.  23955  W.  W.  Hackett  and  T.  Pollock:  Handle  bar 
attachments  of  brake  levers  for  cycles.  24057  A.  B.  Plummer: 
Hubs  for  cycles,  motors,  etc.  24086  W.  Michie:  Adjustable 
spanner.  24121  F.  W.  Barnes:  Steering  gear  of  motor  cycles. 
24122  A.  C.  Wright:  Foot  rest  for  motor  cycles.  24229  W.  C. 
Johnson :    Motor  cycles. 

Electrical. 

23656  A.  Broadbent :  Top  electric  roller  for  electric  stop- 
motion  frames.    23661  E.  Arnold  and  J.  L.  La  Cour :  Regu- 
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lation  of  speed  of  compensated  single-phase  motors.*  23662 
C.  H.  Robinson:  Expand  terminal  connection  for  electric  cables. 
23720  A.  P.  Zain:  Transformers.*  23722  Deutsche  Telephon- 
werke  R.  Stock  and  Co.  G.  m.  b.  H. :  Telephone  systems.* 
23738  H.  A.  Mavor  and  Mavor  and  Coulson  Ltd.:  Commutators. 
23751  W.  H.  Scott:  Brush  contacts  for  electric  switches.  23753 
R.  J.  Rudd:  Electrical  apparatus  for  regulating  clocks.  23756 
K  W.Hill:  Junction  box  for  electric  cables.*  23838  The  British 
Thomson-Houston  Co.  Ltd.  (General  Electric  Co.,  U.S.A.) : 
Apparatus  for  changing  the  frequency  of  alternating  electric  cur- 
rents. 23839  The  British  Thomson-Houston  Co.  Ltd.  (The  General 
Electric  Co.,  U.S.A.)  :  Dynamo  electric  machines.  23863  J. 
Esser :  An  advertising  device  for  electrical  station  indicators.* 
23878  J.  H.  Bastians :  Locking  device  and  electro  coupling  for 
arc  lamps  and  the  like.*  23889  H.  E.  Newton  (Klewe  and  Co. 
G.  m.  b.  H.,  Germany) :  Automatic  cutting  off  the  current  from 
electrically-heated  furnaces,  etc.,  at  any  desired  temperature. 
23894  The  British.  Thomson-Houston  Co.  Ltd.,  and  John  Malcolm 
Wallace:  Electric  switches.  23904  The  Felton  and  Guilleaume- 
Lahmeyer:  Monophase  electric  motors.*  23934  A.  J.  Boult  (J. 
Lesler  Woodbridge,  U.S.A.)  :  Electrical  distribution  system.* 
23976  The  Phoenix  Dynamo  Manufacturing  Co.  Ltd.,  and  R. 
Pohl :  Electric  motors  and  air  compressors.  23997  Siemens 
Bros,  and  Co.  Ltd. :  Electric  telegraphs.  24024  The  British 
Thomson-Houston  Co.  Ltd.  (The  General  Electric  Co.,  (U.S.A.): 
Means  for  controlling  self-exciting  generators.  24025  The 
British  Thomson-Houston  Co.  Ltd.  (The  General  Electric  Co., 
U.S.A.):  Vapour  electric  apparatus.  24061  H.  Bevis  and  A.  E 
Angold:  Electric  arc  lamps.  24063  J.  B.  Hilliard:  Magnetic 
handles.  24139  H.  Guillon  :  Dynamo  electric  machines.  24141 
C.  A.  Parsons  and  A.  H.  Law:  Dynamo  electric  machines.  24158 
F.  H.  Merritt:  Wiring  in  connection  with  installations  of 
electric  light,  heat,  or  power.  24183  F.  E.  Imeson:  Controller 
finger  contact  for  electric  work.  24184  J.  E.  Newton :  Cut-out 
for  overhead  electric  wires.  24187  T.  H.  Large :  Apparatus  for 
conti oiling  electro-magnetic  power  hammers.*  24196  E.  J. 
Deaae:  Relay  belt.  24197  W.  N.  Stewart  :  Control  of  electric 
motors.  24200  P.  Benan :  Electrically  lighting  inverted  gas 
burners.*  24213  F.  G.  Loring:  Water  and  break  apparatus  for 
induction  coils.  24235  The  British  Thomson-Houston  Co.  Ltd. 
(The  General  Electric  Co.,  U.S.A.) :  Electric  motor  controlling 
devices.  24236  The  British  Thomson-Houston  Co.  Ltd.  (The 
General  Electric  Co.,  U.S.A.)  :  Electric  switches.  24240  J.  D. 
Adams :  Bracket  for  supporting  electric  light. 


Engineering  and  Mechanical. 

23649  A.  H.  Adams  and  The  Adams  Manufacturing  Co.  Ltd. : 
Change  gear  for  motor  vehicles.  23653  C.  R.  Boswell :  Variable- 
speed  gear  for  motor-propelled  vehicles.  23657  D.  K.  Tullis : 
Ironing  machines.  23660  R.  C.  Craig:  Duplex  pumps.*  23667 
C.  A.  Andrew:  Drilling,  tapping,  etc.,  machines.  23669  R. 
Middleton :  Double-acting  locking  device  in  connection  with 
dual  gates.  23690  S.  Mason:  Stone-crushing  machines.  23696 
I.  H.  Wilkinson:  Conveying  large  stoneware  sanitary  pipes 
from  the  machine  to  the  fettling  wheel.  23637  C.  W.  Wilson:  Hot 
water  circulation.  23699  P.  Nevers  and  W.  D.  Fair:  Propellers. 
23703  L.  L.  Grose:  Transmission  mechanism.  23713  C.  Burnett: 
Apparatus  for  washing  and  grading  coal.  23719  H.  E.  Newton 
(R.  Hoe,  U.S.A.):  Folding  mechanisms.*  23721  W.  H.  Haigh 
and  Co.  Ltd.,  and  N.  Haigh:  Wood  mortice  machines.*  23727 
Sir  A.  S.  Haslam:  Apparatus  suitable  for  the  treatment  of  beer. 
23734  W.  Fawcett,  sen.  and  jun.,  E.  Bercher,  and  G.  C. 
Gerhauser:  Formation  of  abrasive  tools  for  stone  working. 
23749  H.  L.  Hollington :  Variable  speed  and  belt  gearing. 
23761  W.  H.  Boardman:  Wheel  lift.  23769  A.  F.  Preston: 
Nail-driving  machines.  23774  S.  E.  Alley  and  D.  H.  Simpson: 
Valve  gear  for  steam  engines.  23776  E.  Dixon:  Pumping 
apparatus.  23778  W.  B.  Johnson:  Turbines.  23786  L.  T. 
Bousted:  Cutter  for  tapping  rubber  tree.  23788  T.  Stamton, 
jun.:  Slide  valve  for  double-acting  two-crank  compound  steam 
engine.*  23790  A.  Riebe :  Ball  bearings  for  vertical  shafts.* 
23797  R.  Fleischberger,  A.  E.  Halsall,  R.  Bridge,  and  J.  M. 
Dore :  Ejector  condensers.  23800  H.  T.  Griffiths :  Rolls  for  roll- 
ing mills.  23801  W.  E.  Blagbrough  and  S.  Ambrose:  Mechanical 
appliance  for  milling  m  lathes.  23813  G.  Moreux:  Condensing 
radiators.*  23820  W.  Battensby :  Wood-trimming  machines. 
23824  A.  A.  Johnston:  Sewing  machines.  23830  Coulson  and  Gill: 
Steam  and  gas  turbines.  23831  W.  B.  Haigh  and  Co.  Ltd.,  and 
N.N.  Haigh:  Wood-mortising  machines.*  23833  W.J.  Patchell; 
Sand-moulding  machinery.*  23847  C.  Kreutz:  Oil  indicator. 
23859  E.  Tilston:  Lubricating  bearings,  etc.  23866  S.  Taylor: 
Pumps.  23880  F.  J.  Browne  and  O.  S.  Knowles :  Apparatus  for 
indicating  and  recording  the  rate  of  motion  of  vehicles.  23887 
W.  H.  Baxter:  Elevators  for  stone,  etc.  23897  W.  Tecunisch 
Holseman:  Housing  and  adjustment  for  interlocking  switches.* 
23905  R.  C.  Salt:  Phrasing  machines.  23923  James  Thomas 
Rossiter:  Centrifugal  pumps.  23925  N.  Armfield :  Motor  valve 
controlling  devices,  etc.  28926  N.  Armfield  :  Automatic  governing 
or  controlling  devices  for  motors  of  all  descriptions.    23928  H. 


Emile  and  J.  A.  Roche:  Improvements  relating  to  motors.* 
23960  Major  G.  Cox:  Refrigerators.  23962  E.  Bergmann- 
Friction  gear  for  motors.*  23975  G.  W.  Martini:  Speed  indi- 
cator and  recorder.  23978  E.  E.  Lehwess  and  L.  K.  Clark- 
Power-transmitting  devices.  23983  H.  H.  Lake  (Ingersoll-Rand 
Co.,  U.S.A.):  Channelling  machines.*  23985  A.  Vilhelm : 
Apparatus  for  production  of  material  for  deadening  sound.* 
23989  H.  H.  Lake:  Fluid  compressors.*  23991  A.  L.  Christensoii : 
Liners  for  centrifugal  separators.*  23992  H.  H.  Lake:  Air 
compressing.*  23994  H.  H.  Lake  (Ingersoll-Rand  Co.,  U.S.A.) : 
Air  compressors.*  23998  E.  T.  Greenfield:  Machine  for  con- 
structing flexible  metal  tubes,  etc.  24008  H.  H.  Lake  (Hugh 
Lindsey-Thompson,  U.S.A.) :  Wire-drawing  machines.*  24011 
S.  Richard:  Change-speed  gears  24012  F.  C.  Ihlee :  Recipro- 
cating engines.  24016  W.  Pehl:  Taps,  valves,  and  cocks.*  24017 
D.  M.  Nesbit  and  Ashwell  and  Nesbit  Ltd. :  Controlling  valves. 
24023  W.  R.  Pettit:  Brush-making  machinery.  24028  H.  C 
Slingsby:  Axle  boxes  and  bearings.  24036  D.  R.  Jenkins 
Apparatus  employed  in  coating  metal  plates  with  tin,  etc. 
24038  C.  Wolcott  Gay:  Machine  for  imparting  cloth-like  finish 
to  the  surfaces  of  paper.*  24040  J.  L.  Davis:  Coupling  between 
a  motor  cycle  or  cycle  and  trailer.  24042  W.  W.  Hewitt  and 
W.  F.  Goreham:  Machines  for  testing  cement.  24044  R.  L. 
Roeckner:  Gauges  for  ascertaining  the  thickness  of  metal.  24046 
T.  Edward:  Plate  bending  and  straightening  machines.  24059 
J.  Haworth:  Packing  for  steam,  water,  and  other  joints.  24062 
A.  Flory  and  M.  Messiter :  Safety  filler  for  filling  motor 
receivers,  lamps,  and  the  like.  24064  J.  Sourhall :  Apparatus 
for  collecting  dust  raised  by  motor  vehicles.  24065  N.  Tucker : 
Improved  pump.  24071  A.  Watson,  jun. :  Change-speed  gear. 
24075  A.  Mair:  Air  tubes.  24079  H.  C.  Longsdon  and  J.  R. 
Bottomley :  Rotary  machines  for  ironing.  24080  H.  C. 
Longsdon  and  J.  R.  Bottomley:  Reciprocating  machines  for 
ironing.  24083  C.  J.  Rhodes:  Means  of  trimming  and  beading 
sheet-metal  boxes.  24091  H.  Saville:  Change-speed  gear.  24092 
J.  S.  Edmondson :  Change-speed  gear.*  24105  W.  Fawcett, 
sen.,  and  W.  Fawcett,  jun.:  Abrasive  tools  and  blocks.  24106 
R.  Braun :  Operating  rotating  apparatus.  24108  J.  Webster : 
Stone-cutting  machines.  24114  W.  L.  H.  Lewers :  Portable 
pneumatic  hammers.  24140  J.  H.  Pleukharp:  Speed-changing 
gear.*  24153  W.  Barnsley :  Tool  for  removing  tyres.  24162 
J.  R.  Hudson:  Obstruction  removers.  24168  J.  W.  Burton: 
Expanding  and  diminishing  chase  or  other  holder.  24175  W. 
Hulne  and  C.  J.  Crosfield :  Centrifugal  machines.  24176  A. 
Wood :  Apparatus  for  producing  and  distributing  cooled  air  in 
refrigerators.  24181  W.  T.  Whitehead:  Tanks.  24182  H. 
Brauner :  Valves.  24189  E.  C.  Lee:  Apparatus  to  prevent  hoist- 
ing rope  from  damaging  electric  cables.  24207  C.  C.  Wakefield: 
Lubricators.  24211  P.  Riley:  The  driving  of  differential  gears.* 
24227  J.  M.  Hay:  Speed  indicator.  24232  La  Soc.  Ed.  Surcout 
et  Cie. :  Coupling  for  road  vehicles.*  24242  C.  Gottfield :  Tyre- 
casting  machines.* 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

23678  The  Enfield  Cycle  Co.  Ltd.,  and  W.  Guillon:  Means 
for  controlling  the  ignition  or  throttle  of  motor  cars.  23684 
H.  Gibson:  Means  for  indicating  the  pressure  in  the  cylinder 
of  internal-combustion  engines.  23701  C.  W.  Gower  :  Expansion 
gear  for  keeping  open-ended  porcelain  ignition  tubes  on  gas 
engines  pressure  tight.  23704  H.  J.  Howard:  Two-stroke  cycle 
internal-combustion  engine.  23867  G.  H.  Banister:  Change- 
speed  gear  for  motor  cars.  23912  Bayard  Geikie  Cobb  and  W. 
F.  Ccbb:  Carburetter  for  vaporising  paraffin.  23013  B.  Cobb 
and  W.  F.  Cobb:  A  turbine  engine  driven  by  the  internal 
explosion  of  certain  gases.  34085  T.  Taggart :  Carburetters. 
24132  W.  van  der  Hevden :  Oil  motor  engines.  24192  C.  M. 
Linley:  Vaporiser  for  petrol.  24212  L.  K.  Clark:  Carburetters. 
24241  A.  E.  Bennett  and  W.  J.  Twigg :  Multiple-cylinder 
internal-combustion  engines. 


Engines,  Steam. 

23685  T.  C.  Howlcroft:  Steam  cylinders.  23708  W.  R.  Smith: 
Elastic-fluid  turbines.*  23922  W.  Chilton:  Fluid-pressure  tur- 
bines. 23984  W.  T.  Field :  Rotary  fluid-pressure  motor.  24205 
W.  Chilton:  Steam  turbines. 


Furniture  and  Domestic. 

23691  T.  D.  Wilkes  and  The- Atlas  Bedstead  Co.:  Metallic 
bedsteads.  23764  H.  Hugo  Grab:  Table  knives  and  forks* 
23802  S.  Flatau:  Moustache  glass.  23848  A.  H.  Braid: 
Improvements  in  collapsible  berths.  23869  W.  M.  Campbell: 
Improvements  in  bedsteads.  23967  L.  Beck:  Dinner  plate- 
10841a  David  H.  S.  Brown  :  Pillow  slips.    23980  W.  R.  Foster 
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and  A.  M.  N.  Langdale :  Outdoor  seats.  24010  S.  M.  Zinn, 
Martin  Zinn,  and  A.  S.  Zinn:  Safety  razors.*  24027  W.  J. 
Ledger :  Device  for  preventing  dripping  from  the  spouts  of 
teapots,  etc.  24067  I.  Cliorlton  and  C.  E.  Smethurst:  Lounge 
chairs.  24089  W.  Weaver :  Warming  apparatus  for  infants' 
feeding  bottles.  24090  J.  Dowell:  Yard  brushes.  24103  W.  P. 
Hirst:  Brackets,  tables,  etc.  24156  J.  M.  E.  Bilton  and  L. 
Bilton:  Tea  infuser.  24228  J.  Macgregor,  jun. :  Manufacture 
of  firelighters. 

Hardware. 

19781a  W.  Spiers  :  Crucibles.*  23680  F.  Campbell :  Suspension 
hook.    23689  A  .J.  Purser  and  W.  M.  Perry :  Hose  reels.  23726 

F.  J.  J.  Gibbons:  Silent  cabin  hook.  23728  H.  Simmonds : 
Shade  holders  for  incandescent  electric  lamps.  23729  L.  Fraser  : 
Brooch  fastenings.  23731  F.  G.  Helliwell:  Fenders.  23792 
L.  Myers:  Letter  clips.  23793  A.  and  L.  Myers:  Clips  for 
holding  show  cards,  etc.,  together.  23826  W.  Hawlin  :  Operat- 
ing taps,  etc.*  23827  H.  Kieth :  Metal  frames  of  purses.*  23833 
S.  Adler:  Fastening  clamps  for  boxes.  23840  W.  Woodland: 
Bridles.  23854  J.  Mclntyre :  Improved  clothes  pin.  23862  R. 
Richardson:  Improvements  in  water  taps.  23901  G.  C.  Marks: 
Improvements  in  wire-netting.*  23907  H.  Charles:  Files  and 
clips  for  holding  papers,  etc.  23914  E.  W.  Rowse  and  J.  A. 
Clark:  Lock  nuts.  23921  S.  Adler:  Sheet-metal  plumbing  device. 
23939  J.  Rudham :  New  safety  guard  for  ironing  machines,  etc. 
23948  J.  H.  Castell :  Music  clip  for  attachment  to  stands  or 
rests.    23956  J.  Kerr :  Clasps  for  securing  boot-lace  cords.  23959 

G.  Mackey  Sliding  bottoms  for  coal  tubs.  23987  H.  Under- 
wood: Carriage  lamp  holders.*  23999  C.  C.  Carpenter:  Join- 
ing of  metal  pipes.  24004  E.  T.  Goodfield :  Armoured  hose 
couplings.*  24009  E.  F.  Greenfield:  Armoured  hose  coup- 
ling.* 24013  W.  J.  B.  Ward:  Locking  nuts  and  bolts.  24018 
M.  Alexandrescu :  Driving  nails  on  a  helicaline.*  24022  S.  J. 
Fowler :  Stand  pipes  and  connections  for  gas  retorts.*  24031 

E.  Bier:  Solid-drawn  tubes.*  24049  A.  D.  Allday :  Ornamental 
metal  sheet  binding  and  covering.  24050  C.  Grossi:  Window 
fastener.  24052  A.  T.  Flint:  Tool  for  producing  square  holes 
in  wood.  24054  J.  L.  Callander:  Coal  boxes,  scoops.  24070 
R.  H.  Hepburn:  Joints  of  hollow  ware.  24072  J.  S.  Treleven : 
Safety  cleaning  window  fittings.  24097  J.  F.  Marshall:  Lamp 
holders.  24142  F.  Wendler :  Trace  book.  24146  H.  Kinsley: 
A  safety  lock.  24150  F.  G.  N.  Mills:  Dress  fastenings.  24151 
P.  E.  Baker :  Safety  sash  fastener.  24155  R.  Handcock :  Weld- 
less  steel  coupling  link  for  chains.  24163  J.  Oldfield,  R. 
Oldfield,  and  R.  A.  Oldfield:  Brackets  and  lamps  of  motor  cars. 
24169  H.  Gengnagel:  Door  bolt  and  lock.  24174  J.  R.  Calan- 
tarients:  Automatic  expanding  fish  hook.  24177  A.  Ashmore : 
Hinges  and  catches  and  fasteners  for  manholes.  24180  F.  W. 
Knight  and  H.  Alabaster:  Candle  holder.  24193  G.  Gillings : 
Flaps  of  letter  boxes.  24195  L.  Wirtz :  Lock  nuts.  24208  R,  , 
Bell:   Cages  for  ball  bearings.    24233  E.  Nourill :  Scissors.* 

Heat,  Light,  and  Ventilation. 

(Including  Oas  Manufacture.) 
22512b  A.  Newton:  Scrubbers  for  gas-producing  plant.  23650 
W.  Young  and  S.  Glover:  Process  of  carbonising  coals  for  the 
production' of  illuminating  gases.  23739  M.  J.  Lackner :  Gas 
generators.  23743  G.  Sesseli :  Devices  for  accelerating  the  heal- 
ing action  in  gas  cooking  apparatus.*  23773  W.  Oates  :  Heal- 
ing of  drying  rooms  for  earthenware.  23775  C.  and  E.  Hilber : 
Water-heating  apparatus  for  the  supply  of  hot  water  to  bath 
rccms.  23784  W.  Taylor:  Miners'  lamps.  23785  G.  J.  Cox: 
Token  and  carrier  appliances  for  prepayment  gas  meters.  23811 
O.  O.  Pollock:  Shades  or  reflectors  for  lamps.  23877  J.  Lock- 
hart:  The  mounting  of  mantles  for  incandescent  lighting.  23883 
W  G.  Potter:  Inverted  incandescent  gas  burner  and  the  like. 
23902  Richard  Bock:  Process  for  the  manufacture  of  weather- 
proof briquettes  by  means  of  binding  materials  soluble  in  water. 
23971  C.  Malmo:  Lanterns*  23981  J.  S.  Campbell:  Spirit 
stoves.  23996  W.  H.  I.  Welch:  Oil  lamps.  24021  W.  Brown 
and  W.  G.  Pike:  Chimney  top  or  ventilator.  24032  Export- 
Gasgluhlicht :  Process  for  hardening  incandescent  gas-light 
bodies.*  24076  R.  B.  Chalmers:  Transparent  flue  inspection 
plug.  24087  W.  H.  Harrold:  Ventilators.  24128  W.  van  der 
Heyden:  Enriching  coal  gas.  24130  W.  van  der  Heyden : 
Candles  and  fuel  for  stoves.  24136  Export-Gasgluhlicht :  Incan- 
descent bodies  for  inverted  incandescent  gas  lamps.*  24137 

F.  Durr:  Gas  register.*  24143  B.  Voldner :  Acetylene  miner's 
lamp.*  24165  J.  Lawson :  Burners  for  safety  lamps.  24172 
W.  H.  Haslam:  Blowers  and  draw  plate  for  fire.  24173  H. 
McLaughlin  and  R.  Crawford:  Propeller  fans.  24223  E.  Glas, 
jun. :  Igniting  devices  for  incandescent  gas  burners. 

Jewellery,  Clocks  and  Music. 

{Including  Phonographs,  etc.) 

23806  W.  Hunton  :  Violins.  23814  E.  Hahn  :  Jewellery.  23818 
M.  Wolff:  Watches.    23893  H.  J.  Lederer  and  E.  A.  Cooke: 


Binder  for  holding  music,  bound  or  otherwise,  of  any  des- 
cription. 23910  L.  Gardy:  Sound  recording  and  reproducing 
apparatus.*  24098  H.  T.  Logan:  Musical  instruments.  24117 
Henry  Harris  Lake  :  Phonographs. 


Leather  Goods,  including  Machinery. 

23679  T.  H.  Clarke:  Laced  fastening  of  leggings,  etc.  23711 
A.  Garner:  Boots  and  shoes.  23810  G.  Foster:  Boots.  23837 
A.  J.  Boult  (United  Shoe  Machinery  Co.,  U.S.A.)  :  Boots  and 
shoes.  23856  A.  C.  Molon?y :  Boot  trees.  23986  E.  J.  Mead: 
Water-proofing  baggage.  24035  G.  Care:  Tree  for  gaitors. 
21094  P.  E.  Brett:  Sharpening  strop.*  24185  I.  Shepherd: 
Boot  tree.*    24203  H.  W.  C.  Cox:  Bag  handles. 


Medical. 

23762  J.  H.  Wright:  Treating  the  human  skin. 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

23648  Cowper-Coles :  Process  for  alloying  metals.  23783  J. 
Davies:  Flux  for  the  treatment  of  cast  iron.  23832  C.  Kauty : 
Burners  for  welding.  23852  A.  E.  Owen  and  F.  W.  Kelley: 
Improvements  in  the  mode  of  and  means  for  annealing  metal 
sheets.  23879  H.  L.  Sulman,  H.  F  .Kirkpatrick-Picard,  and 
J.  Ballot:  Improvements  in  ore  concentration.  23932  H.  Sack: 
Universal  rolling  mills  for  girders.  24068  R.  P.  Charles: 
Zinc  smelting.  24088  J.  Granich :  Casting  moulds.*  24124  W. 
Spiers:  Annealing  metals.  24238  N.  M.  Ogle:  Method  of  treat- 
ing complex  ores. 


Optical,  Mathematical,  etc.,  Instruments- 

23671  W.  J.  Fletcher:  Obstetric  instrument.  23723  L.  F. 
Comitti :  Goggles  for  motorists.  23805  A.  M.  J.  Jones  and  A. 
V  J.  Mecenier:  Telemeters.*  23958  G.  K.  B.  Elphinstone : 
Recording  instruments. 


Printing  and  Typewriting. 

3281a  J.  T.  Schaaff :  Locking  mechanism  for  typewriters. 
23809  N.  F.  Horne :  Carbon  sheets  for  duplicating  purposes. 
23900  G.  C.  Marks:  Covering  mechanism  for  use  in  connection 
with  prinl  ing  presses.*  23964  F.  W.  Neville:  Carbon  copier. 
23990  H.  L.  Reckard :  Photo-mechanical  printing.*  24104  T. 
Macdonald  :  Inking  and  preparing  engraved  plates  fox  printing. 
24134  W.  Doctor:  Hectograph. 


Railways  and  Tramways. 

23754  J.  S.  Moore:  Railway  -point  and  signalling  mechanism. 
23763  A.  E.  Davy:  Automatic  safety  collision  appliance  for  rail 
motors  and  locomotives.  23771  R.  Hyde  and  J.  R.  Hyde: 
Buffers  for  railway  wagons.  23890  J.  G.  O.  Combs  and  J.  D. 
Combs:  Signal  and  gate  mechanism  for  railway  crossings.* 
23891  S.  P.  Helck:  Grain  doors  for  railway  and  like  cars.*  23931 
E.  von  Planta  and  Fitz  Adam  :  Brake  and  sanding  apparatus  for 
railway  vehicles.*  24015  C.  Maaskant :  Means  for  preventing 
unauthorised  access  to  the  contents  of  railway  trucks.*  2405S 
M.  B.  Mountain,  G.  M.  Gibson,  and  A.  F.  H.  Head:  Elastic 
suspension  devices  for  the  electric  motors  of  tramcar,  etc.  24109 
P.  McCullough  and  W.  Entwistle :  Tramway  metals.  24110  R. 
Baron :  Brakes  of  railways.  24145  E.  Peckham  :  Truck  of  rail- 
ways, etc.*  24167  A.  Wilks:  Locks  and  latches  for  railway 
carriages. 

Sanitation- 

(Including  Building  and  Hardware.) 

23855  J.  Shanks:  Bidet  water  closets. _  23871  J.  Higgin- 
botham  :  An  improved  access  and  tie  junction  pipe  for  drains. 
23766  W.  and  F.  Walker  Ltd.,  and  J.  T.  Freestone:  Disinfecting 
sanitary  blocks.  24003  H.  Walker :  Destruction  of  noxious 
fumes  and  gases  in  blasting  operations.*  24019  R.  W.  Braham  : 
Gully  traps.    24188  J.  Levick :   Ball  floats  for  gully  traps.* 


Shipbuilding  and  Navigation. 

23770  T.  Downie:  Anchors.  23819  W.  Denton  and  J.  D.  Snaith: 
Floating  docks.  23896  C.  S.  Kirchhofer:  Screw  propellers.* 
23908  A.  C.  Davey :  Fog  horns  and  fog  whistles  or  signals. 
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2Jyi5  J.  P.  Serve:  Mills  of  armoured  vessels.*  23968  R.  Braid: 
Screw  propellers.  /&084  P.  Michie :  Means  for  indicating  the 
position  of  submerged  vessels  and  for  raising  the  same.  24154 
W.  Curtis:  Shackles  i'or  ships'  cables.  2+178  J.  Eaglesham  : 
Ships'  telegraphs.  24225  A.  J.  Dudgeon  (Soc.  Anon.  John 
Cockerwell,  Belgium):  Manoeuvring  apparatus  for  vessels.* 


Spinning,  Weaving,  and  Allied  Trades 

11351a  J. .  Volano  and  L.  Diederichs  and  J.  B.  Monnet: 
Looms.*  23663  W.  E.  Goodyear:  Button-hole  stitching 
machines.*  23673  G.  Paley  :  Building  motions  of  ring-spinning 
machines.    23675  S.  G.  Whale:  "Winding  cotton  tapes.  23682 

F.  W.  Shallis:  Presses  for  baling  cotton.*  23683  R.  N.  W. 
Smith:  Manufacture  of  pile  fabrics.  23746  T.  A.  B.  Carver: 
Let-off  mechanism  for  looms.*  23752  D.  0.  Pease:  Frame 
spinning  of  worsted  yarn.  23757  C.  V.  Downton :  Bobbins  for 
stranding  machines  for  the  manufacture  of  wire  ropes,  etc. 
23758  T.  F.  Wiley:  Rendering  fabrics  wiud  proof.  23782 
W.  H.Higginson  and  E.  Hindley  :  Cotton-spinningmachines.  23794 
J.  Hamer :  Peeling  and  winding  machines.  23795  J.  L. 
Rushton:  Spinning  frames.  23842  H.  J.  Quambusch  :  Beating- 
np  mechanism  for  braiding  machines.*  23843  A.  Orthmann  : 
Embroidered  braids.  23861  E.  Holliugworth  (The  Crompton  and 
Knowles  Loom  Works,  U.S.A.)  :  Comber  board  motion  or  pile 
warp  raising  mechanism  for  pile.  23906  W.  Clark  (Ernst 
Gessner,  Germany):  Nap  raising  carding  machines.*  23011 
J.  Lohmann :  New  method  of  filling  the  pores  of  woven  fabrics 
with  pulverised  substances.*  23918  J.  Anderson:  Apparatus  for 
winding  wire,  yarn,  or  like  on  reels.*  23920  H.  Wolfshohl : 
Apparatus  for  nitrating  cotton  or  the  like.  23942  E.  Holliug- 
worth (The  Crompton  and  Knowles  Loom  Works,  U.S.A.): 
Pattern  mechanism  of  looms  and  weaving.  23943  H.  P.  Greg : 
Method  of  driving  spindles  of  spinning,  doubling,  and  winding 
frames  and  like  machines.  23944  George  Pilling:  Improvements 
in  mules  for  spinning  cotton  and  other  yarns.  23954  J.  Pickles 
and  T.  Pickles :  Means  for  damping,  conditioning,  or  preparing 
the  surfaces  of  fabrics.  23963  J.  H.  Crook:  Self-acting  mules. 
24053  C.  A.  McKerrow,  W.  B.  Hart,  and  W.  S.  Mallandam : 
Woollen  felts  aud  cloths.  24055  J.  Hetherington  and  Sons  Ltd., 
and  Adam  Tuner:  Spindle  bolster  bearings.  24056  J.  Hether- 
ington and  Sons  Ltd.,  and  A.  Tuner:  Self-acting  mules.  24066 

G.  C.  G.  Young,  J.  Young,  and  M.  M.  Waddell:  Spinning  flax. 
24973  F.  L.  Bartel  and  Mikael  Pedersen :  Washing  machines. 
24074  F.  L.  Bartel :  Washing  machines  for  textile  fabrics.  24078 
J.  Edward :  Machines  for  combining  wool  and  other  fibrous 
substances.  24100  P.  R.  J.  Willis:  Jacquard  mechanism  for 
looms.  24115  F.  Fougerat :  Carrying  tubes  of  electric  weft 
protectors.  24160  E.  Tweedale,  S.  Tweedale,  and  J.  Smalley : 
Operating  the  condenser  rubbers  of  carding  engines.  24164 
I.  Young,  J.  Young,  and  M.  M.  Waddell:  Spindles  for  spin- 
ning flax.  24204  H.  W.  C.  Cox:  Measurements  of  rolled  up 
cloth,  silk,  jetc.  24214  J.  Haslam :  Apparatus  for  driving  the 
spindles  of  spinning  machines,  etc.  24239  M.  A.  Gordon:  Tools 
for  use  in  drawn-thread  work.* 


Stationery  and  Paper. 

23732  E.  T.  W.  Dennis  and  C.  Mawson  :  Picture  post  cards. 
23789  E.  J.  Lodge:  Printed  books.  23886  S.  H.  Hodges: 
Improvements  in  fountain  pens.*  23909  G.  Driessere:  Pictorial 
letter  cards.*  23972  E.  J.  Osgood:  Inkstands*  23995  J. 
Cremer  and  P.  Kasburg:  Wrappers  for  samples  of  materials.* 
24047  A.  W.  Valentine:  Apparatus  to  be  used  with  duplicate 
order  books.  24096  J.  C.  Wood :  Fountain  pen  case.  24113 
J.  P.  Wiles:  A  perpetual  calendar.  24147  W.  D.  Ross:  Pen 
holders.    24234  C.  Holborn  :  Pen  holders,  etc.* 


Steam  Boilers  and  Fittings. 

22512a  A.  Newton:  Valves  or  water  seats.  23796  H.  Murray: 
Furnaces  of  steam  boilers.*  23799  W.  H.  A.  and  J.  Roberts 
and  R.  H.  Schofield:  Coverings  for  steam  boilers,  etc.  23829 
J.  E.  L.  Ogden:  Steam  traps.  23834  A.  G.  Browning:  Steam 
generators.  23885  W.  G.  Potter:  Steam  generating  boilers  and 
economisers,  superheaters,  etc.  23899  W.  Andrew  Moffat: 
Gravity  boiler  feed*  23952  R.  R.  Bevis:  Throttle  valve.  23953 
R.  R.  Bevis:  Starting,  stopping,  and  reversing  valves.  24116 
H.  Goehtz:  Stoking  apparatus*  24127  D.  McS.  Broughton : 
Steam  boilers. 


Toys,  Games,  and  Sport. 

23668  A.  Wood:  Golf  club.  23692  F.  C.  Dame:  Sliding 
scale  for  showing  the  position  of  different  parties  or  games. 
23724  F.  H.  Ayres  and  C.  E.  Day:  Rackets  for  playing  lawn 
tennis.  23742  F.  Imlach:  Rackets  for  playing  lawn  tennis. 
23750  W.  B.  Hartridge  :  Golf  clubs.    23760  P.  T.  Micklewright : 


Mechanical  toy  acrobat.  23767  YV.  Cooper  and  E.  M.  Harding: 
Toy.  23849  H.  J.  Autoni :  Apparatus  for  indoor  gymnastics.* 
23873  H.  Wilkinson:  Optional  check  action  for  fishing  reel. 
23892  R.  Creed  and  W.  Johnson:  Roundabouts,  23903  W.  H. 
Murphy  Grimshaw:  Improvements  in  golf  clubs.  23941  F.  J. 
Falkner :  Travelling  and  disappearing  targets  for  "  Morris " 
tube  or  other  shooting  ranges.  23970  T.  Archer:  Fishing 
tackle.  23947  T.  Wilcox:  Card  game  indicators  in  combination 
with  bracelets,  etc.    24005  C.  B.  Sturgess:  Targets. 

Tyres. 

23652  A.  Thompson  and  J.  Darragh :  Multiple  air  tube  for 
pneumatic  wheels.  23686  J.  Fletcher:  Textile  fabrics  for  outer 
covers  of  pneumatic  tyres.  23715  E.  W.  Coleman  and  A.  J.  L. 
Gliddon:  Non-skidding  tvre.  23779  J.  D.  Macarthur  and  A.  A. 
Motlatt:  Tyres  and  wheels  of  motor  cars.  23884  C.  S.  Barrell: 
Protective  covers  for  vehicle  tyres.*  23898  H.  Kerngood : 
Wheel  tyres  for  automobiles.*  23927  V.  E.  Belledin :  Flexible 
tyres.*  "23929  J.  Riley  and  F.  Fitz  Payne:  Tyre  for  all  kinds 
of  vehicles  having  wheels  with  rims.  23933  F.  A.  Brownlow: 
Outer  cover  or  auxiliary  outer  cover  for  pneumatic  tyres  for 
motor  road  vehicles,  etc.  23946  James  Higham :  Tyres.  23979 
H.  Schnepp:  Elastic  tyres.*  24007  H.  Godsal :  Pneumatic  tyres. 
24125  A.  Woodhouse:  Elastic  wheel  tyres.  24133  D.  Purves: 
Non-skid  devices  for  motor  tyres.  24135  A.  F.  Stevenson: 
Rubber  tyred  wheels.  24179  H.  E.  Pountney :  Tyres.  24217 
A.  Harrison  and  F.  Smart:  Tyres. 

Vehicles,  Wheels,  etc. 

23706  C.  F.  Hutchinson:  Wheels  for  resilient  tyres.  23707 
H.  M.  Brace  and  J.  E.  Burnham :  Spring  vehicle  wheel.  23709 

D.  and  J.  J.  Simpson :  Children's  carriages.  23730  E.  Leggott : 
Spring' vehicle  wheel.  23736  D.  Roberts:  Road  locomotives  and 
wheels.  23737  J.  Spyker:  Automobiles.  23755  F.  W.  Brown: 
Vehicle  and  wheels.  23803  C.  T.  J.  Oppermau  :  Electrically-pro- 
pelled vehicles.  23812  W.  Buckley:  Non-skidding  devices  for 
road  vehicles.  23845  J.  Davies  and  H.  Payton :  Construction 
of  wheels  for  road  aud  other  vehicles.  23846  G.  W.  Osborne: 
A  device  for  trueing  the  wheels  of  tramcars,  etc.  23857  W. 
Freakley  and  R.  Bell:  Construction  of  wheels  for  tramcars,  etc.* 
23864  C.  W.  Harver:  Au  improved  wheel  for  motor  cars,  etc. 
23868  J.  Partington:  Resilient  wheels.  23916  J.  W.  Hornsby 
and  D.  Roberts:  Prevention  of  slide  slip  in  motor  road  vehicles. 
23917  R.  H.  Davis:  Elastic  or  spring  wheels  for  vehicles.  23924 
J.  Spyker:  Carriages,  and  in  the  support  for  automobiles.  23945 
A.  Hitchon:  Motor  vehicles.  23949  D.  McGilvray:  Wheels  for 
vehicles  in  order  to  prevent  vibration.  23988  E.  Wigglesworth : 
Flexible  wheels.*    24037  W.  Hemingway:  Motor  cars.  24048 

E.  C.  F.  James:  Pneumatic  springs  of  vehicles.  24051  C. 
Warrington :  Prevention  of  skidding  on  motor  cars,  etc.  24152 
E.  F.  Clark:  Mail  carts.  24161  J.  S.  Hepburn:  Motor  cars. 
24190  C.  P.  Meadows  and  D.  E.  Knowles:  Rims  of  wheels.  24199 
J.  Cook  and  T.  Cook:  Wagon  drags.  24209  L.  Moretti:  Spring 
wheels.*  24231  A.  J.  Boult  (Soc.  Ed.  Surcoup  et  Cie.,  France) : 
Six-wheeled  road  vehicles*  24237  W.  H.  Melvin  and  A.  Mann: 
Wheels. 

Wearing  Apparel. 

23677  A.  Marr:  Waterproof  fabrics.  23817  S.  Ashckinasu: 
Ladies'  skirts.  23828  A.  H.  Baskiville :  Combined  cuff  pro- 
tector and  blotter.  23872  J.  W.  Jones:  An  improved  method  of 
adjusting  collars  and  shirt  fronts  without  the  aid  of  buttons 
or  studs..  23961  J.  W.  Schloss:  Improved  collar.*  24119  J.  C. 
Vickery:  Travelling  rug.  24222  H.  Leprince :  Means  of  attach- 
ing stocking  suspenders  to  corsets. 

Miscellaneous. 

23647  J.  Glassford:  Tobacco  pipe  balls.  23651  G.  L.  Lavender: 
Mouse  trap.  23658  W.  Braun :  Dry  medium  for  use  hi  damp 
and  light-proof  packings  for  sensible  goods.*  23659  J.  C.  Staples: 
Milk  cau  measure  check  and  milk  book  for  household  use. 
23664  J.  W.  Trotman:  Registering  and  recording  indicator 
attachments.  23666  S.  AVeiner :  Waterproofing  textile  fabrics. 
23674  F.  E.  L.  Harris:  Window  cleaning  apparatus.  2.36/6 
C  E  Harrison:  Folding  hoods  of  carriages.  23681  E.  C. 
Holden:  Trap  nest  for  poultry.  23687  J.  Chippendale  and  J. 
R.  Pearson :  Extension  ladder  fittings.  23688  Harris  and  Sheldon 
Ltd.,  and  R.  G.  Richards:  Hanging  mirrors.  23693  J.  *. 
Gaunt  and  T.  Whitwell :  Device  for  cutting  off  the  retreat  from 
rabbits.  23694  II .  B.  Stocks  and  J.  R.  Webb,  jun  ?«t™*** 
hand  tools.  23695  H.  Melville:  Floor  covering  material.*  ^ i toJ» 
A.  Whitby:  Mantles  for  incandescent  burners.  23/02  V\  K. 
Comings :  '  Packing  incandescent  mantles  for  transit.  i6(W 
V    AT    Parker :  Alethod  of  manufacture  of  extract  of  germ  ot 
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wheat  for  use  iu  making  white  bread.  23712  H.  Hunt  and  H. 
J.  Keece:  Music  stands.  23725  A.  G.  Brookes  (Diaper  Co., 
U.S.A.):  Polishing  the  inner  surfaces  of  tubular  bodies.*  23735 

G.  E.  Hook:  Anti-freezing  devices  for  gas  holders.  237-11  M.  H. 
Kennedy:  Portable  lire  escapes.*  23744  The  Firm  H.  C.  Mayer, 
jun.,  Komanditges.  auf.  Akt.:  Removing  resin  from  the  surface 
of  rattan.*  23745  H.  T.  Dixon:  Flower  pots.  23747  C.  Daunois  : 
Spray  producers  and  inhalers.*  23748  G.  de  la  Poer  Beresford : 
Manufacturing  half  stuff  from  peat  moss  as  a  basis  for  mill- 
board making.  23765  T.  O.  Bates:  Supplying  fluids  to  baking 
machines.  23768  E.  Taylor:  Draught  improvers.  23772  J.  J. 
Henry:  Preventing  bagginess  in  trousers.  23777  J.  H.  Stevens: 
Contrivance  for  preventing  the  theft  of  milk  or  milk  cans 
usually  left  at  customers'  premises.  23780  J.  E.  Hughes:  Egg 
tester.  23787  H.  O.  Brandt  :  Impregnating  absorbent  materials 
with  resins,  etc.*  23791  W.  S.  Beresford :  Hair  combs.  23798 
J.  L.  Ferguson:  Threading  needles.  23804  H.  G.  Longini : 
Adding  machines.*  23821  Robinson  and  Sons  Ltd.,  and  0. 
Chapman:  Cardboard  boxes.  23822  J.  Bezold :  Tobacco  tube.* 
23825  A.  A.  Johnston :  Illuminated  advertisements.  23844  C. 
Chambers:  Apparatus  for  delivering  quantities  of  spirits,  etc., 
and  for  registering  the  same.  23850  H.  H.  Arnold  :  An  improved 
wind  shield  for  use  on  cigars.  23853  H.  Bechem :  Foldable 
upright  stand  for  work  tools.  23858  W.  Blagg :  Pneumatic 
seats,  etc.    23865  B.  Lehmann :   A  cigarette  improver.  23876 

H.  F.  Brown:  Picture  supports.  23919  S.  R.  Bellingham : 
Animal  feeding  box.*  23935  F.  Giordano  :  Manufacture  of  tobacco 
paper  for  wrapping  cigarettes.  23936  H.  M.  Woollett:  Sifters 
for  cinders  and  other  materials.  23938  W.  Green:  Appliance 
for  clearing  and  sweeping  lawns,  etc.  23950  A.  Stevenson  and 
H.  Stevenson:  Boxes  of  cardboard  or  the  like.  23951  A.  F. 
Taylor:  Utilising  waste  liquors  of  pickling  vats,  etc.  23957 
J.  V.  Lobb:  Carpet  stretchers.  23969  W.  Classen:  Drawing 
board.  23973  E.  J.  Tarling,  sen.,  and  E.  J.  Tarling,  jun. : 
Anti-vibration  beer  extractor  block.  23974  T.  R.  Scott :  School 
desks.  23982  Sir  D.  L.  Salomons,  Bart. :  Preservation  of 
alimentary  substances.*  23993  E.  Tregaskiss :  Combined  card 
binders'  book  rests.  24006  J.  N.  Russel :  Means  of  indicating 
the  level  of  a  liquid  within  a  sealed  vessel.  24020  H.  A.  Pertwee, 
Walter  H.  Back,  and  J.  H.  Blackburn:  Ice  crushers*  24026 
A.  J.  Tanner:  Plant  supporter.  24033  S.  A.  Key:  Hair  pin 
work.  24034  E.  Langer  :  Garment  patterns.  24039  E.  Persson  : 
Automatic  date  indicators.*  24041  W.  P.  Hackney:  Trouser 
hangers  and  presses.  24043  Hans  Bechem :  Foldable  work 
bench.  24045  J.  Paterson:  Muzzle  for  ferrets.  24069  R. 
Maconachie:  Analogous  indicator  cards.  24077  J.  T.  Clarke: 
Sprinkler  installations.  24081  H.  C.  Longsdon  and  J.  R. 
Bottomley :  Mechanism  for  pressing  collars,  cuffs,  etc.  24082 
H.  O.  Worrall :  Chain  and  wrist  attachments  for  ladies'  bags.* 
24093  A.  D.  Richardson:  Support  for  flower  stems.  24095  A. 
Ross  and  J.  B.  Adams:  Alarm  apparatus.  24099  T.  Fletcher: 
Addition  to  bakers'  setting  boards.  24107  E.  J.  Woodward: 
Match  boxes.  24112  Jean.  Reix:  Improved  advertising 
apparatus.*  24123  W.  F.  Lovell :  Peeling  oranges,  etc.  24138 
C.  Wolff-  Tobacco  pipes.*  24148  H.  W.  Lawrence:  Bed-rest. 
24149  P.  H.  Murphy:  Bolsters,  beams.*  24157  W.  H.  Simon: 
Scarf  in  chain,  cables,  and  rings.  24170  C.  Bolle  (Arlt  and 
Fricke,  Germany):  Hair-drying  apparatus.*  24171  W.  H.  Cart- 
nian :  Tramcar  ticket  holder.  24186  G.  R.  Ray:  Evaporatiug 
apparatus.*  24201  H.  W.  E.  Josling:  Apparatus  for  indicating 
quality  and  quantity  of  milk.  24206  W.  R.  Liebig :  Tobacco. 
24216  A.  N.  Bower:  Face  screen  and  sunshade.  24219  Arsene 
Gardeur  :  Artificial  sand  stone.  24221  M.  L.  Carrara,  H.  Walker, 
and  H.  Honegger-Couchet :  Pattern-cutting  apparatus  for 
garments.*  24224  A.  Klinge  and  C.  Schowrup :  Artificial  stones.* 


The  Following  Applications  were  held  over  from  Last  Week's 
List,  owing  to  lack  of  space  : — 

23340  J.  W.  Draper  and  S.  Swift:  Earth  boring.  23422 
Ges.  der  Ludwig  von  Rollschen  Eisenwerke,  and  R.  Meier : 
Portable  beton  mixing  machines.*  23350  T.  Taylor:  Fire- 
extinguishing  automatic  sprinklers.  23351  N.  and  H.  Fraser : 
Burners  for  liquid  fuel.*  23354  T.  J.  Thomas:  Gravity  gas 
detecting  apparatus.  23356  A.  Fulter :  Vermin  trap.  23360 
R.  Hohborn :  Brakes  for  miners'  trucks.  23361  J.  F.  Frey- 
danck :  Antiseptic  pure  air  producer  and  supplier.  23362  J . 
Farley:  Tea-weighing  apparatus.*  23363  A.  J.  Boult  (J.  F. 
Helmold,  U.S.A.)  :  Supplying  liquid  in  measured  quantities. 
23368  P.  F.  Brittain:  Fasteners  for  binders.  23369  C.  Cook: 
Securing  lengths  of  flexible  piping  for  drawing  of  liquids.* 
23372  H.  T.  Elliott  and  B.  Myes:  Picture  frames.  23378 
B.  H.  Thwaite:  Separation  of  dust  for  gases.*  23390  E.  and 
R.  Corneley :  Sewing  machines.*  23392  J.  Meek:  Sectional 
cask.*  23394  J.  D.  McCable :  Mixer  knife.  23397  P. 
W.  F.  G.  Betz :  Producing  a  horn-lik©  substance  from 
casein.  23411  S.  Adler:  Leaden  seals.  23420  J.  E. 
Walpole:  Cyclones.  23422  J.  Moloney:  Tobacco  pipe. 
23424  P.  Payes  and  R.  Neumann :  Separation  of  solids  from 
liquids.      23427  H.  L.  Wagner:   Baud  fasteners  for  collars. 


23429  J.  Puhrit  and  A.  Guertler:  Nut  clippers.*  23453  M.  J. 
Adams:  Combination  of  a  lavatory  basin  and  filling  apparatus. 
23458  C.  C.  Gossage :  Lawn  sprinklers.  23472  W.  Crowson : 
Step  and  extending  ladders.*  23480  H.  C.  Longsden :  Garden 
rollers.  23501  F.  Siewert :  Pneumatic  hydraulic  reversing  gas 
valve  for  regenerator  ovens.*  23506  D.  Buhlmann:  Foot- 
warmers.  23522  F.  Goedecke:  Razors.*  23527  A.  W. 
Copland:  Icing  machines.*  23538  A.  Simmons  and  G.  White: 
Lid  for  tin  boxes.  23539  J.  and  J.  Constautine :  Protecting 
joint  to  hollow  sections  of  convoluted  stove.  23542  M.  E. 
Smith:  Map  holders.  23548  H.  W.  Gilliugham :  Appliance 
for  effecting  a  resemblance  to  granite  in  house  decorating. 
23559  W.  Beechey:  Device  for  holding  hats.  23563  W.  Fair- 
weather  (The  Singer  Manufacturing  Co.,  U.S.A.):  Button- 
hole cutting  device  for  sewing  machines.*  23567  C.  Senssen- 
brenner :  Serpentine  piping.  23586  W.  and  A.  Crooke: 
Automatically  charging  blast  furnaces.  23588  L.  Spry: 
Means  for  supporting  pipes.  23610  A.  S.  Davy :  Ladle  stoppers. 
23620  P.  d'Amarzit:  Advertising.*  23623  L.  Gujenheim  : 
Delivery  of  cool  or  hot  water  at  pleasure.*  23627  J.  O. 
Spong:  Tobacco  pipes.  23629  E.  Walsh  Prentice:  Broiling 
apparatus.    23632  H.  S.  and  W.  E.  Woodyer :  Advertising. 


NOTICES    OF    MEETINGS,  &C. 


December  1st.— North-East  Coast  Institute  of  Engineers 
and  Shipbuilders,  Westgate  Assembly  Rooms,  Newcastle-on- 
Tyne. — At  7  p.m.,  Institution  dinner. 

Institution  of  Civil  Engineers,  Great  George  Street,  West- 
minster, London,  S.W. — At  8  p.m.,  Students'  meeting.  Paper 
on  "  An  Installation  for  the  Bacterial  Treatment  of  Sewage,  at 
Neath,"  by  Mr.  W.  L.  Jenkins,  Stud.Inst.C.E. 

December  2nd.— Institution  of  Electrical  Engineers. — Man- 
chester Students'  Section  :  Visit  to  the  works  of  Messrs.  Dick, 
Kerr,  and  Co.  Limited,  Preston. 

The  Glasgow  Technical  College  Scientific  Society,  Technical 
College,  George  Street,  Glasgow. — At  7-30  p.m.,  paper  on 
"Metallography,"  by  Mr.  James  Muir,  D.Sc,  M.A.,  A.G.T.C. 

December  4th. — Institution  of  Marine  Engineers,  58,  Romford 
Road,  Stratford,  Loudon,  E. — At  8  p.m.,  paper  or  discussion. 

December  8th.— Junior  Institution  of  Engineers,  Westminster 
Palace  Hotel,  Westminster,  S.W. — Annual  dinner. 

Institution  of  Electrical  Engineers,  Royal  Technical  Institute, 
Salford. — Manchester  Students'  Section  :  At  7-30  p.m.,  paper  on 
"The  E'ectrification  of  Existing  Steam  Railways,"  by  Mr.  W. 
H.  M.  Parr. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  23rd  November, 
1905  :— 

Cardiff. — First  class:  G.  P.  Gould,  F.  L.  Bowen.  A.  H.  Ellis. 
Sec  nd  class  :  S.  C  V.  Allen,  I.  Harry,  C.  H.  Taylor. 

Glasgow. — First  class  :  W.  G.  Davis,  J.  E.  Ledingham,  A.  Faichney, 
J.  Charles,  C.  A.  Androuicos,  A.  Buchanan.  Second  class  :  H.  S. 
Shannon,  W.  Henderson,  S.  Jeffrey,  J.  G.  Niblock-Stuart,  C.  Macdonald. 

Leith. — First  class:  R.  Cameron.  Second  class:  J.Stevenson,  P. 
Glen. 

Liverpool. — First  class:  A.  J.  Mellody,  J.  H.  Harbottle.  Second 
class  :  E.  J.  Mercer,  W.  B.  Horrocks,  A.  Caminondo,  J.  A.  Hyde,  H. 
Johnson. 

London. — First  class:  R.  Rankin,  R.  J.  Pearce,  G.  T.  Silley,  L.  A. 
Arcus.  Second  class  :  J.  A.  Cromartv,  E.  P.  Chapman,  H.  F.  Creed, 
F.  C.  Reynolds,  A.  Grant,  W.  Kemp,  E.  S.  Stanford. 

North  Shields. — First  class  :  L.  Scaife,  A.  Geduey.  Second  class  : 
T.  Porter,  W.  D.  Murphy,  R.  Dodds,  J.  A.  Everson,  J.  M.  Maddick,  A. 
Hunt,  S.  P.  Oxnard. 

Southampton. — First  class ;  H.  De  F.  Walden,  H.  Whitehead. 
Second  class  •'  L.  W.  Churcher. 

West  Hartlepool.  —First  class:  W.  Silverwood,  R.  D.  Sidgwick, 
J.  D.  Stephenson,  \Y.  Fisher,  B.  W.  Newton,  R.  N.  Hedley,  G.  Littlefair. 
Second  class :  E.  T.  Howlett,  S.  Atkinson. 


JuNiOi?  Institution  of  Engineers. — -The  members  visited 
the  brewery  of  Messrs.  Barclay,  Peikius,  and  Company.  South- 
ward, on  November  8th.  and  were  highly  interested  in  the  many 
features  of  engineering  adopted. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  January  1st  1906,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  SO,  Cross 
Street,  Manchester. 


1904. 

16258  Weintraub  :  Transforming  the  energy  of  electric  currents. 
[Date  applied  for  under  International  Convention,  July  23rd, 
1903.] 

The  middle  electrode  of  a  vapour  conductor  apparatus  A 
forms  the  cathode,  and  its  two  outer  electrodes  form  the 
anodes  of  a  source  of  direct  current.  When  direct  current 
is  supplied  to  the  apparatus  and  an  arc  is  started  between 
the  cathode  and  one  of  the  anodes,  this  arc  moves  to  the 
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other  anode  and  so  on,  so  that  an  alternating  current  is 
obtained  in  the  outer  circuit  between  the  anodes.  The 
magnets  B  are  employed  for  increasing  the  frequency  of 
the  alternating  current,  which  may  be  directly  used  or  after 
transformation  for  supplying  a  rectifier  C  or  for  other  pur- 
poses. 

20718  England:  Spoon.    22617  Burgess:  Machine  to  break  up 
roads  or  earth,  or  ore,  or  other  metals  or  substances. 
22642  Tierncy:  Pneumatic  hammers  and  similar  tools. 

The  tool  is  provided  with  a  cylindrical  distributing  valve 
having  no  ports  or  passages,  but  having  differential-pres- 
sure areas  and  circumferential  grooves.    It  is  arranged  for 


operation  so  that  the  live  fluid  acts  on  the  smaller  area, 
and  the  fluid  under  pressure  acts  to  move  the  valve  in  a 
direction  against  the  constant  pressure  on  the  smaller  area. 

20179  Green  and  Miller:  Explosion  engines  and  jacketting 
arrangements  therefor. 

The  water  jackets  are  separate  from  the  cylinders,  the 
arrangement  being  that  the  jacket  is  a  thin  cylinder  of 


brass  having  a  head  piece  which  is  pressed  against  the 
engine  cylinder  by  screw  rings,  whilst  the  lower  end  of  the 
jacket  is  open  and  packed  by  a  rubber  ring. 


22664  Schmidt :  Method  of  and  looms  for  weaving  pile  fabrics. 
[Rights  under  Patents,  etc.,  Act  1901  granted.] 

22755  Taylor:  Two-speed  gearing  for  cycles,  motor  vehicles, 
and  the  like 

On  the  high  gear  the  hub  revolves  in  the  same  manner 
as  a  solid  one,  and  the  eccentric  gearing  A  does  not  come 


into  operation;  when  the  sleeve  B  is  moved  to  the  left 
the  eccentric  spindle  C,  on  which  the  eccentric  rotates,  is 
fixed  to  the  wheel  axle,  and  the  low  gear  is  put  in  operation. 

22816  Mublenbauanstalt  und  Maschinenfabrik  vorm.  Ge- 
bruder  Seek:  Bolting  or  sifting  apparatus.  [Date  applied  for 
under  International  Convention,  April  11th,  1904.]  22830 
Kilborn.  Rim  brakes  for  cycles.  22860  Rode:  Measuring  tap-. 
22884  Boult  (United  Shoe  Machinery  Co.) :  Punching  machines. 
22909  Koerner :  Machine  or  apparatus  for  disintegrating  agglo- 
merations of  tobacco,  such  as  waste  cigarettes.  [Date  applied 
for  under  International  Convention,  August  31st,  1904.]  22950 
Gordelier:  Cash  tills  or  apparatus  for  receiving  and  delivering 
coins,  and  for  indicating,  checking,  and  recording  such  receipt 
and  delivery.  22967  Jamieson  and  Burn  :  Machines  for  shaping 
and  preparing  staves  for  casks,  barrels,  or  the  like. 

22985  Peckham:    Car  trucks. 

This  invention  refers  to  a  new  construction  for  car  trucks, 
comprising  amongst  other  features  a  side  frame  consisting 


THE    PRACTICAL    ENGINEER— INVENTIONS    SUPPLEMENT.  853 


of  a  horizontal  continuous  main  member  provided  with  off- 
sets to  receive  car  axle  journal  boxes,  and  supported  at  each 
end  by  a  lower  built-up  cantilever  truss  member. 
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23043  Walton  and  Rogers  :  Advertising.  23043a  Walton  and 
Rogers:  Automatic  time  tables.  [Date  applied  for  under 
Patents  Rule  9,  October  26th,  1904.] 

23059  Stratton :  Furnaces  of  steam  boilers. 

An  air-heating  chamber  is  fixed  in  the  uptake  or  funnel, 
and  contains  a  number  of  intersecting  tubes  through  which 


the  products  of  combustion  pass.  The  hot  air  is  then 
conveyed  into  the  fire  about  or  above  the  level  of  the  fire- 
bars, thus  preserving  an  open  ash-pit. 

23148  Louis  Courlander  and  Nalder  and  Collyer's  Brewery 
Co.  Ltd. :  Means  for  preventing  the  adulteration  of  liquors  sold 
retail.  23191  Leistner  :  Bottles.  23193  Imray  (Farbwerke  vorm. 
Meister,  Lucius,  and  Bruning) :  Manufacture  of  blue  and  violet 
to  black  dyestuffs  by  oxidation  on  the  fibre.  23202  Taylor : 
Manufacture  of  bullets.  23253  Phillips  :  Construction  of  section 
insulator  for  electric  trolley  wires  or  the  like.  23294  Middleton 
and  Clif  t :   Printing  machines. 

23309  Edge :  Method  of  and  means  for  coaling  vessels  from 
railway  wagons. 

This  system  comprises  a  hopper  containing  boxes  into 
which  the  coal  is  fed  by  a  slight  incline  from  small  wagons 
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or  dumped  through  the  bottom  of  larger  wagons.  The  box 
when  full  is  hoisted  by  the  crane  and  emptied  in  the  hold 
of  the  vessel. 

23339  King :  Construction  and  driving  gear  of  bicycles  and 
motor  bicycles.  23351  Anglian  Motor  Co.  Ltd.,  and  Robinson: 
Apparatus  for  jointing  and  vulcanising  rubber  tubes.  23356 
Gouldbourn  and  British  United  Shoe  Machinery  Co.  Ltd :  Nail 
distributing  apparatus. 

23362  Cooper:  Tyres  for  wheels  and  the  method  of  attaching 
the  same. 

The  tyre  is  built  up  of  layers  of  canvas  cemented  together 
by  Dermatine,  india-rubber,  etc.,  and  has  embedded  within 


it  bands  or  tubes  of  metal  which  hold  bolts  to  fasten  the 
tyre  to  the  rim  of  the  wheel :  another  fastening  for  the  tyre 
is  also  described. 

23481  Marsden,  Stephenson,  and  Theatres  Sweetmeat  Auto- 
matic Co.  Ltd.:  Coin-freed  automatic  delivery  machines.  23G20 
Horroeks :  Coin-operated  vending  machine.  23630  Brauninger: 
Lace-fastening  arrangement  for  boots,  shoes,  gaiters,  gloves, 
laced  bodices,  and  the  like.  [Date  applied  for  under  Inter- 
national Convention,  July  2nd,  1904.] 

23721  Barker:  Turbines. 

Method  of  producing  the  bladed  members  of  turbines, 
which  consists  in  dividing  the  blade-carrying  drum  or  ring 
in  the  plane  containing  the  centres  of  the  blades  so  of  the 


blades  preferably  alternate,  one  being  carried  on  adjacent 
faces  whereby,  on  bringing  the  rings  or  drum  sections 
together,  a  complete  circle  of  blades  is  obtained. 

23739  Wheat:   Self-closing  valves  or  taps. 

This  tap  consists  of  a  dome  in  connection  with  the 
supply  and  having  a  tube  screwed  into  it,  in  which  another 
tube  closed  at  the  top  slides  vertically,  the  movement  being 
given  by  means  of  a  ball  rod  lever.  The  sliding  tube  is 
provided  with  a  series  of  holes  at  the  top  so  that  when 
the  tube  is  lifted  the  water  can  escape  through  these  holes. 
The  sliding  tube  is  provided  with  a  cap  at  its  top  on  which 
the  water  "pressure  aots  and  forces  it  down  on  the  top  of 
the  second  tube. 

23965  Musgrave:  Valves  and  valve  gear  for  steam  engines. 
The  two  balanced  piston  valves  controlled  by  a  spring- 
loaded  piston  and  dash-pot ;  each  have  a  grooved  periphery 
working  in  a  liner  having  ports  communicating  with  the 


cylinder,  the  arrangement  being  such  that,  when  the  valve 
is  opened  against  the  spring,  steam  can  pass  both  ends  of 
the  valve  to  the  ports  in  the  liner  leading  to  the  correspond- 
ing end  of  the  cylinder. 

24183  Boult  (Perlich)  :  Focussing  devices  for  photographic 
cameras.  24263  Stevens:  Parquetry.  24381  Rigby :  Metal 
plates  for  use  in  the  construction  of  floors,  roofs,  and  the  like. 
24702  Grover:  Bridge  for  violins,  banjoes,  and  like  stringed 
musical  instruments.  [Date  applied  for  under  Internationa! 
Convention,  April  29th,  1904.] 
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24874  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.) :    Alternating-current    electric  generators. 

The  invention  relates  to  self-exciting  alternating-current 
generators.  A  non-inductive  resistance  A  is  placed  in  series 
with  a  potential  transformer  B,  and  is  wholly  or  partly 
parallel  to  a  series  transformer  C.  For  a  two-phase  generator 


a  commutator  D,  having  two  segments  and  two  pairs  of 
brushes,  is  designed  in  such  a  manner  that  as  one  pair  of 
brushes  leaves  the  two  segments  the  other  pair  reaches 
the  segments,  so  that  the  circuit  of  the  field  winding  is  never 
opened,  but  simply  transferred  from  one  phase  to  the  other. 
25012  Winterwerber :    Safety  fastener.       25148  White  and 
Jackson :  Portable  oven  wagons,  such  as  are  used  for  containing 
fuel  for  heating  bakers'  ovens.    25184  Tuckfield  and  Garland : 
Apparatus  for  dealing  playing  cards  and  advertising  cards  and 
the  like.       25234  Mitchell  and  Eaton :   Eollers  employed  in 
apparatus  for  finishing  felt  or  woven  fabrics.    25282  Siemens 
and    Halske    Akt.-Ges. :   Electrode   for   apparatus  producing 
radiant  electrical  energy.       [Date  applied  for  under  Inter- 
national Convention,  November  24th,  1903.]    25344  Galloway : 
Apparatus  for  receiving  miners'  trams  and  other  wagons  for 
weighing  purposes,  stopping   the  received  trams  or  wagons 
by  an  elastic  resistance,  and  re-starting  them,  applicable  also 
to  the  transfer  of  trams  and  wagons  to  and  from  pit  cages  and 
to  other  purposes. 


25349  Beck:  Means  for  producing  and  regulating  self  ignition 
of  the  charge  in  explosion  or  internal-combustion  engines  and 
securing  more  perfect  combustion  in  same. 

The  cylinder  is  provided  with  a  supplementary  cylinder 
in  communication  with  it,  which  receives  a  small  portion 
of  the  charge.  The  gas  in  the  supplementary  cylinder  is 
compressed  by  a  ram  connected  to  the  crank  shaft  to  such 
a  degree  as  to  raise  it  to  a  temperature  which  will  ignite 
it,  when  the  expansive  force  of  this  explosion  opens  a 
spring-controlled  valve  which  gives  the  ignited  gas  admission 
to  the  explosion  chamber  of  the  main  cylinder,  thereby 
igniting  the  charge. 


25440  Guest:  Time-recording  instruments.  25496  Houghton's 
Ltd.,  and  Dockree :  Photographic  hand  cameras.  25507  Blun- 
dell :  Furnaces.  25563  Hatmaker:  Drying  fruits  and  vegetables 
containing  sugar  and  preparations  of  such  fruits  and  vegetables. 
25598  Brunbaum  and  Stolpe:  Devices  for  cutting  string  and 
the  like.  25599  Habershon  :  Cooking  stoves. 
25612  Wall :  Overhead  travelling  cranes. 

An  arrangement  of  clutch  mechanism  is  described  for 
placing  the  winding  drum  in  or  out  of  gear  with  the  driving 
wheel  driven  from  a  transverse  power  shaft,  the  arrange- 
ment being  such  that  the  driving  wheel  is  in  constant  gear 
with  the  driving  shaft,  though  it  can  be  put  in  or  out  of 
gear  with  the  winding  drum.  By  this  means  the  load  may 
be  raised  or  lowered  when  the  carriage  is  in  any  position. 

25636  British  Thorn  son -Houston  Co.  Ltd.,  and  Meyer  and 
Hopps :   Electric  power  transmitting  mechanism. 

The  energy  output  of  the  alternating-current  generator  A 
is  kept  constant,  notwithstanding  large  changes  in  the  load, 
by  that  its  voltage  is  caused  to  vary  approximately  in 
inverse  proportion  to  its  current  output.    One  of  the  means 


described  for  attaining  this  end  consists  therein  that  the 
armature  of  the  exciter  B  is  fed  by  the  current  of  the 
generator,  and  the  reaction  of  this  armature  reduces  the 
voltage  impressed  on  the  alternator  field. 

25802  Roberts :  Twin-screw  mill  engraving  machine.  25882 
Jacobsen  :  Manufacture  of  bronze.  25884  De  la  Roche  :  Siliceous 
composition.  25928  Hargreaves :  Construction  of  rings  and 
travellers  employed  in  ring  spinning,  ring  twisting,  and  ring- 
doubliug  frames,  for  spinning,  twisting,  and  doubling  cotton  and 
other  fibrous  substances.  26080  Dal  Pozzo :  Typewriting 
machines. 

26091  Gautreau  and  Gautreau  :  Carburetters  for  internal-com- 
bustion engines  and  the  like. 

The  fuel  fed  from  the  float  chamber  is  sprayed  out  at 
the  nozzle,  which  has  an  adjustable  needle  valve  situated 
at  its  outlet,  thus  making  an  annular  capillary  chamber 


which  always  keeps  a  small  quantity  of  fuel  in  the  cup  A. 
thereby  ensuring  instant  starting  of  the  motor.    Extra  ail 
is  provided  at  a  hand-controlled  inlet  above  the  nozzle. 
26149  Larsen :   Means  for  enabling  a  person  to  see  behind 
him.    26151  Owen :  Oil  lamps.    26250  Marshall :  Operating  and 
controlling  change-speed  gear  as  applied  to  traction  engines  or 
for  analogous  purposes. 

26283  Imray(Soc.  pour  rExploitation  de  Compteurs  Electriques 
Rittener  and  Co.) :  Electric  meters. 

The  improvement  relates  to  ampere-hour  meters  having 
the  armature  in  shunt  with  a  resistance  traversed  by  the 
current  to  be  measured,  and  consists  therein  that  in  order 
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to  overcome  the  frictional  resistance,  which  causes,  parti- 
cularly on  light  loads,  incorrect  readings  in  this  kind  of 
meter,  a  supplementary  current,  passing  through  a  high 
resistance,  is  temporarily  supplied  to  the  armature  during 
a  portion  of  each  revolution. 

26419  Cameron:  Grabs  or  the  like. 

The  releasing  arm  is  spring  controlled  and  kept  fixed  by 
the  counter-balance  weight  E  and  the  releasing  line  D.  To 
cause  the  grab  to  open  the  releasing  line  D  is  gripped 


between  the  counter  balance  and  the  releasing  arm,  causing 
the  sliding  weight  K  to  drop,  and  thus  causing  the  grab  to 
open. 

26632  Hoyle  and  Barker :  Ventilating  of  mills,  workshops,  and 
other  buildings  and  apparatus  for  such  purpose.  26661 
McKeown  and  Bunting:  Weft  stop  motions  of  looms,  parti- 
cularly applicable  to  those  in  which  swivel  motions  are  employed. 
26664  Herdtle  and  Bruneau :  Explosion  engines  for  motor 
bicycles.  26676  Leeson :  Tyre-vulcanising  apparatus.  26678 
Merton :   Boiling  pans  and  similar  vessels. 

26681  Louet :  Driving  gear  for  motor  vehicles,  motor  boats, 
and  the  like. 


Two  helicoidal  pinions  are  interposed  between  the  power 
generator  and  the  driven  element,  such  as  the  motor  and 
gear  wheels. 


26695  Morison  :  Apparatus  for  cleansing  steam  26720  Finney  : 
Appliances  for  verifying  imperial  and  other  measures  or  vessels 
of  capacity.  26772  Lake  (Schwarze  and  Kells)  :  Electro-mag- 
netic apparatus  such  as  is  used  in  electric  belts.  26795  Mor- 
henn :  Props  for  mines  or  the  like.  26811  Shorthouse:  Instru- 
ment for  drawing  circles  and  adjustment  for  beam  compasses. 
26932  Low :  Heating  apparatus  for  ships'  saloons,  cabins,  state 
and  smoke  rooms,  the  apartments  of  buildings,  railway  carriages, 
and  such  like  structures.  26995  Jager :  Apparatus  for  filling 
barrels  or  other  containers.  27082  Crawford:  Electrical  count- 
ing apparatus  more  especially  applicable  for  use  in  connection 
with  ships'  logs. 


27083  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.):  Control  of  electric  motors  and  apparatus  therefor. 

When  a  load  B  is  added  to  a  load  A  of  a  shunt  nioior 
the  additional  load  is  coupled  thereto  by  means  of  a  clutch 
C,  which,  whilst  moved  into  engagement,  short  circuits  a 
resistance  inserted  in  the  circuit  of  the  motor  armature  by 
closing  a  switch  D 
27190  Bussell :    Pneumatic  tyres.       27256  Payne:  Driving 
mechanism  for  two-revolution  printing  machines.  27263  Hooley  : 
Device  for  lociting  articles  in  the  dark.    27279  Spencer  and 
Wykes :  Box-making  machines. 

27286  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.) :   Emergency  valves  for  fluid-pressure  systems. 

In  this  invention,  which  is  an  improvement  of  the  U.S 
Patent,  No.  755750,  the  auxiliary  valve  mechanism  A  is  con- 
trolled by  an  emergency  valve  E  which  acts,  not  only  to 


connect  the  train  pipe  to  a  source  of  pressure  to  apply  the 
brakes,  but  also  disconnects  the  train  pipe  from  the  motor- 
man's  valve  V,  so  that  its  position  is  immaterial  as  regards 
the  operation  of  the  emergency  system. 

27317  Jackson :  Means  of  reflection  in  connection  with  electric 
and  other  lights. 

27331  Butterfield :  Throttle  valves  for  steam  engines. 

The  invention  consists  in  providing  a  simple  and  easily- 
constructed  equilibrium  valve  in  place  of  the  mushroom 
type  of  valve.  The  valve  is  formed  v\ith  a  hollow  barrel 
which  fits  into  a  circular  chamber  in  the  valve  casing,  a 
number  of  ports  being  provided  in  the  casing  and  barrel  to 
form  a  communication  between  the  inlet  and  outlet  openings 
by  the  rotation  of  the  said  barrel. 


27343  Podlaszecki :  Means  for  removing  corks  or  the  like  from 
the  interior  of  bottles,  cans,  and  similar  vessels.  27399 
Hamilton  and  Ferranti  Ltd. :  Electricity  meters.  27408  Hes- 
keth  and  Brier :  Apparatus  for  removing  moisture  from  air, 
more  especially  intended  for  treating  air  for  supply  to  blast 
furnaces,  converters,  and  the  like.  27430  Macdonald  :  Stockings 
socks,  and  the  like.  27461  Kleinmann:  Protecting  wrapper  for 
press  buttons.  27463  Woodhead :  Pads  for  boots  and  shoes. 
27469  Parker:  Wheels  for  vehicles.  27496  Abel  (Act.Ges.  fur 
Anilin  Fabrikationi  :  Manufacture  of  colour  lakes.  27497  Abel 
(Act.-Ges.  fur  Anilin  Fabrikation) :  Manufacture  of  ortho-nitro- 
derivatives  and  ortho-amido-derivatives  of  certain  aromatic 
bases.  27499  Abel  (Act.-Ges.  fur  Anilin  Fabrikation).  Manu- 
facture of  indophenols.  27545  Allom  :  Automatic  fire  or  exces- 
sive heat  alarm. 
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27559  Halliday  and  McPherson :    Gear  for  boring  tapering 

holes. 

The  cam  ring  or  eccentric  A,  which  acts  on  the  boring 
or  cutting  tool,  is  arranged  within  a  boring  box  fitted  slid- 
ably  on  a  rotatable  bar,  made  with  a  spiral  groove,  in  such 
a  manner  that  when  the  box  is  moved  along  the  bar  the 
engagement  of  a  key  oil  the  cam  or  eccentric  with  the 
spiral  groove  causes  the  cam  to  turn  round  and  gradually 
force  outwards  the  boring  tool.    The  lower  views  show  the 
gear  for  working  this  tool. 
27581  Konig:  Telescopic  sights  for  ordnance.    27595  Graham: 
Automatic  weighing  machines.    27616  Soblik:  Pneumatic  type- 
writers.   27619  Elphinstone :    Manufacture  of  metal  castings. 
27736  Gibbs  and  Sheppee :  Fluid-pressure  motor  and  generator 
system.    27737  Gibbs  and  Sheppee:  Fluid-pressure  motor  and 
generator  system.    27738   Gibbs  and  Sheppee:  Fluid-pressure 
motor  and  generator  system.    27791  Gledhill:  Trusses  or  sup- 
ports for  hernia.       27800  Shelton :    Boots  and  shoes.  27805 
Higgs:   Domestic   firegrates,  fireplaces,  and  stoves. 
27813  Ansell:    Pulley  blocks. 

The  pulley  block  frame  is  cast  in  one  piece,  and  has  semi- 
circular lips  or  guides  on  the  upper  halves  of  the  faces  or 
cheeks,  and  a  divisional  plate  or   plates  to  overlap  the 


flanges  of  the  sheaves.  The  bicket  cast  is  made  of  such  a 
length  as  to  allow  the  sheave  to  be  withdrawn  from  the 
frame  and  replaced  therein. 


Ltd. :  Electric  demand  or  rebate  indicators.    27935  Baly :  Com- 
bined crank  handle  and  disengaging  gear.    27937  Betts :  Medi- 
cinal preparation  for  poulticing  and  like  purposes. 
27945  Abbey :   Stuffing  boxes  for  hydraulic  rams. 

An  extension  is  formed  on  the  front  of  the  cylinder  having 
a  recess  of  suitable  depth,  in  which  is  placed  a  series  of 
rings  of  such  a  shape  as  to  form  seatings  for  a  number  of 
cup  leathers.  A  gland  is  screwed  into  the  upper  end  of 
the  recess,  said  gland  being  provided  with  a  ball  race  on 
its  inner  surface,  the  balls  greatly  decreasing  the  friction 
produced  by  the  ram  on  the  cup  leathers. 

27947  Mitchell :  Means  for  attaching  rubber  tyres  to  the 
wheels  of  vehicles.  27963  Cotgreave  and  Maconochie:  Certain 
parts  of  library  and  like  indicators.  27982  Pasmore :  Pave- 
ments. 

27996  Coulthard,  jun.,  and  T.  Coulthard  and  Co.  Ltd. :  Wheels 
for  road  vehicles. 

Consists  in  supporting  twin  tyres  upon  a  common  rim  and 
adapting  the  shoes  to  be  secured  by  bolts  between  the  tyres, 
the  space  between  the  tyres  being  filled  in  with  non-slipping 
material. 

28027  Schneider  :  Card  clothing.  28031  Newton  and  Newton  : 
Stoppers  for  bottles,  tubes,  containers,  and  the  like. 

28040  Davy  Bros.  Ltd.,  and  Capron:  Steelings  for  trip-gear 
levers. 


Z80UO/OU 


Consists  of  a  steel  block  of  a  symmetrical  form,  so  that 
it  can  be  reversed  so  as  to  permit  four  interchangeable  wear 
ing  surfaces  to  be  alternately  presented  in  operative  position. 
28041  Eennick  and  Aerators  Ltd. :   Detonator  for  blasting 
and  mining  cartridges.    28042  Meakins :  Lithographic  printing 
machines. 


28044  Matthews:   Electricity  meters. 


27819  Bolt:  Safety  releasing  bar  for  ladies'  and  gentlemen's 
riding  saddles.    27926  Lewis  and   lleason  Manufacturing  Co. 


The  improvement  refers  to  meters  wherein  the  current  to 
be  measured  flows  through  mercury  arranged  in  a  magnetic 
field,  and  consists  therein  that  an  adjustable  gap  is 
employed  ill  the  magnetic  circuit  for  varying  the  value  oi 
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magnetic  field,  and  rendering  thereby  the  indications  of  the 
meter  proportionate  to  the  current  passing.  The  gap  is 
provided  between  the  top  of  the  casing  and  the  upper  pole 
piece  A,  and  is  adjusted  by  means  of  a  collar  B  screwed  on 
said  pole  piece. 

28062  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.)  :  Treating  carbon  and  methods  of  producing  same. 

This  is  a  method  of  producing  self-lubricating  carbon 
for  making  dynamo  brushes,  journal  bearings,  packing  rings, 
etc.  It  consists  in  immersing  the  carbon  in  a  bath  of  melted 
petroleum  jelly  or  similar  lubricant  until  the  pores  are 
saturated,  then  baking  it  to  a  temperature  at  least  as  high 
as  it  will  be  heated  in  operation,  until  no  more  of  the 
lubricant  is  driven  out  by  the  heat. 

281)63  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.) :  Machines  for  scouring  or  cleaning  metals  and  other 
surfaces.  28068  Eobertshaw:  Window  blind  rollers  and  fittings. 
[Post-dated  February  17th,  1905.]  28076  Mustard :  Device  for 
holding  and  adjusting  window  blind  cords. 

28093  Mo-Car  Syndicate  Ltd.,  and  Napier.  Carburetters  for 
internal-combustion  engines  and  the  like. 

A  casing  having  an  air  supply  flushing  ways,  and  an 
induction  passage  is  employed  fitted  with  a  spirit  feed  and 
a  controlling  valve  adapted  to  automatically  regulate  the 
mixture  as  the  speed  of  the  motor  varies.  The  casing  is 
also  fitted  with  a  throttle  valve  adapted  to  be  actuated  by 


28259  Imray  (Farbwerke  vorni.  Meister,  Lucius,  and  Brun- 
ing)j  Manufacture  of  yellow  and  orange  pigment  colours. 


hand  and  automatically  controlled  by  the  governor,  the 
controlling  and  throttle  valves  being  constructed  and 
arranged  for  co-actuation  when  desired,  to  place  the  induction 
pipe  in  communication  with  the  flushing  way  while  the 
spirit  is  temporarily  cut' off. 

28128  Hirtz :  Method  of  eliminating  iron  from  solutions  of 
nickel  or  cobalt.  28129  Hirtz :  Permeable  diaphragms  for  use 
in  electrolytic  cells.  28148  Jorgensen :  Device  for  securing, 
holding,  and  preventing  rattling  of  windows.  28149  Newton 
(Farbenfabriken  vorm.  F.  Bayer  and  Co.):  Manufacture  and 
production  of  pyrimidine  derivatives.  28161  McGiehan :  Springs. 

28172  Fielding:  Internal-combustion  engines. 

The  admission  valve  for  the  charge  is  seated  upon  the 
upper  surface  of  the  exhaust  valve.  By  this  construction 
the  latter  is  cooled  by  the  inlet  charge  as  it  passes  over  it; 
further,  the  power  required  to  operate  the  valve  is  greatly 
reduced. 

28177  Taylor :  Means  or  appliances  for  operating  railway  and 
tramway  points  and  the  like.  28193  Brooks  and  Hoit :  Attach- 
ment clips  for  use  in  connection  with  motor  cycle  saddles,  motor 
vehicle  seats,  and  analogous  saddles  and  seats.  28196  Short- 
house:  Self-propelling  balls  or  cylinders.  28200  Gare:  Manu- 
facture of  wheel  tyres,  treads,  ,  printers'  and  paper  makers' 
blankets,  roller  coverings,  and  the  like.  28226  Hall  and  Hall : 
Ironing  machines.  28227  Kamm  :  Lanterns  for  projecting  and 
enlarging  purposes. 

28252  Strode  and  White :  Electrical  switches,  plugs,  and  the 
like. 

A  bridge  plate  is  secured  to  a  box  adapted  to  be  sunk 
into  the  wall,  and  the  whole  switch  is  mounted  upon  said 
bridge,  being  free  from  contact  with  said  box. 


28278  Thornton :  Instruments  for  indicating  the  charged  or 
uncharged  condition  of  electric  cables  or  other  electric  appli- 
ances. 

A  glass  tube  is  filled  with  oil  containing  powder  of  a 
substance  of  higher  conductivity  than  the  oil.  When  this 
instrument  is  connected  to  the  cables  to  be  tested,  then,  in 
the  case  when  the  latter  are  electrified,  the  powder  will  form 
a  loose  chain  parallel  to  the  axis  of  the  tube,  some  of  the 
powder  particles  will  become  incandescent,  or  small  sparks 
will  spring  over  between  the  particles  which  nearly  touch 
each  other. 


28290  Barker:  Folding  carriages  for  children.  28324  Hopper 
and  Wilson :  Self-centreing  chuck,  as  applied  to  the  face  plates 
of  machines,  for  building  and  trueing  bicycle  wheels.  28346 
O'Connor:  Wet  meters  for  air,  gas,  and  the  like  fluids.  28420 
Bennet:  Folding  desks  for  school  and  other  use.  28426  Pullan 
and  Mann :  Machines  for  moulding  earthenware  pipes.  28427 
Pullan  and  Mann :  Machines  for  moulding  earthenware  pipes. 
28442  Arledter :  Utilisation  of  waste  products  in  the  manu- 
facture of  soaps  or  soap  size. 


28463  Mills  (Blein  and  Salle) :  Automatically  closing  cock 
or  valve. 

The  cock  closes  automatically  after  a  predetermined 
delivery,  the  flow  of  which  cannot  be  obtained  except  by  a 
double  operation,  by  bringing  back  the  external  parts  to 
the  starting  point,  which  prevents,  by  fixing  the  parts,  the 
fraudulent  use  of  a  continuous  flow. 

28533  Warwick:  Reservoir  pens.  28572  Lcichat:  Trucks  or 
trolleys.  28648  McConechy:  Pneumatic  and  other  elastic  tyres 
for  vehicle  wheels. 
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28690  Maddox;  Non-skidding  device  for  vehicle  wheels. 
The  outer  cover  of  the  tyre  is  constructed  with  a  tri- 
angular wedged-shaped  projection  all  round  its  circum- 
ference, the  apex  of  such  triangular  projection  being 
flexibly  connected  to  the  outer  circumference  of  the  tyre, 
the  projection  acting  as  a  wedge  or  "  scotch  "  immediately 
the  wheel  begins  to  slip  to  one  side. 


28854  Cave-Brown-Cave:  Covers  for  pneumatic  tyres.  28975 
Paton    and  Alliott :    Construction    of    vesels,    apparatus,  or' 
machines,  such  as  are  used  for  steaming,  heating,  or  boiling. 
29003  Staynes:  Manufacture  of  leather. 
29031  Edwards:  Oil  or  gas  engines. 

Part  or  the  whole  of  the  air  compressed  in  the  air-tight 
crank  chamber  by  the  down  stroke  of  the  piston  in  two-cycle 
gas  engines,  usually  used  for  expelling  the   used  gases 


through  the  exhaust  port,  is  used  to  balance  the  whole  or 
part  of  the  weight  of  the  piston.    The  air  passes  from  the 
crank  chamber  by  the  pipe  v ,  and  the  quantity  is  regulated  by 
the  adjustable  valve  w. 
29055  Ridderhof  and   Johnston:    Gas-light  flashing  device. 
[Date  applied  for  under  International  Convention,  June  18th, 
1904.]    29243  Riley :   Textile  and  other  yarns  and  mechanical 
processes  for  producing  the  same.    29330  Howorth  (Morana  Co. 
Akt.-Ges.) :  Process  for  the  production  of  sulphuretted  hydro- 
carbons.   29343  Down  and  Wiseman  :  Electrical  gas  igniting  and 
extinguishing  apparatus.    29345  Down  and  Wiseman  :  Electrical 
gas  igniting  and  extinguishing  apparatus.    29346  Down  and 
Wiseman :  Electrical  gas  igniting  and  extinguishing  apparatus. 
29580  A.  Boake,  Roberts,  and  Co.  Ltd.,  and  Berry:  Rubber  ball 
for  cleansing  rubber  and  other  hose  piping. 

1905. 

157  Thompson  (McGurrin)  :  Domestic  garbage  burners.  275 
Adams :  Tyres  and  rims  of  wheels  of  wheels  for  motor  vehicles 
and  the  like. 

295  Piicher :  Carbu retting  apparatus  or  vaporiser  for  internal- 
combustion  engines. 

The  carburetter  is  made  with  an  outer  hot-air  jacket  and 
an  inner  hot-air  chamber  connected  together  by  short  com- 
municating tubes.  Part  of  the  entering  air  is  caused  to 
mix  with  the  usual  oil  spray,  and  a  spring-controlled  plate 
is  adapted  to  more  or  less  close  a  hole  in  a  diaphragm  plate 
as  the  engine  speed  varies. 

307  Westinghouse  Brake  Co.  Ltd.,  and  Rendell :  Fluid-pressure 
brakes. 

Both  the  main  and  the  auxiliary  brake  cylinders  are 
provided  with  a  triple  valve.  Another  valve  is  arranged  so 
as  to  normally  close  the  connection  between  the  auxiliary 
brake  cylinder  and  the  corresponding  triple  valve,  and  opens 


connection  only  when  a  predetermined  pressure  is  passed 
by  the  triple  valve. 


a: 


329  Chick :  Box  or  container  for  holding  and  facilitating  the 
use  of  balls  and  other  appliances  for  pyramid,  snooker  pool,  and 
other  similar  games.    445  Isherwood:    Shedding  motions  for 
468  Hope :  Appliance  for  washing  dishes  and  the 
forks,  and  the  like.       674  Hobson   and  Clay: 


power  looms, 
like,  knives, 
Jacquards. 
747  Goldie 


Furnaces  of  steam  boilers  and  the  like. 
A  central  air-heating  chamber  is  located  above  the  fuel- 
supporting  plates,  exits  being  provided  for  the  outflow  of  the 
hot  air  to  combine  with  the  fuel. 


307/ OS 


893  Edwards :  Mattresses  and  bed  bottoms.  954  Churchward : 
Vapour  electric  apparatus  for  current  rectifying  and  other  pur- 
poses.   [Date    applied    for   under    International  Convention, 
January  18th,  1904.] 
973  Major:  Die  stocks. 

Hinged  abutments  with  an  adjustable  screw  are  fitted 
to  the  die  stock  on  each  side  of  the  dies,  by  means  of  which 
the  die  stocks  can  be  centred  and  adjusted  with  great 


accuracy  in  either  direction,  and  the  guide  for  holding  the 
end  of  the  tube  can  be  a  fixture,  requiring  no  adjustment 
when  once  fitted. 
1091  Neilson:  Harmonicas  or  mouth-organs.    1095  S.  Allcock 
and  Co.   Ltd.,   and  Allcock:    Joint  for  fishing  rods.  1271 
Keimann:  Method  of  insulating  hot-water  reservoirs,  boilers, 
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steam  pipes,  and  the  like.  1283  Bloxam  (Vereinigte  Glauzstoff- 
Fabriken  A.-G.  Elberfeld) :  Manufacture  of  threads  and  films  of 
cellulose.  1463  Dorman  and  Haddon :  Wire-stitching  machines. 
1523  Thompson  (Free  Piston  Gas  Engine  Co.)  :  Gas  engines. 
1530  Cooke :  Mercury  compounds  to  be  used  for  medical  dis- 
infecting and  antiseptic  purposes.  1599  Goldschmidt :  Method 
of  and  apparatus  for  treating  tinned  sheet-iron  boxes  for  facili- 
tating the  removal  of  the  tin.  1616  Longsdon  and  Bottomley  : 
Machines  for  ironing  linen  and  the  like.  1704  Shepherd  and 
Vincent :  Tyres  of  wheels  of  motor  cars,  cycles,  and  other  road 
vehicles. 

1805  Merry  weather :  Automobile  fire  engines. 

Means  are  described  for  converting  existing  steam  fire 
engines,  having  angle  steel  side  frames,  into  automobile 


I 


vehicles  by  connecting  the  front  portion  of  these  side  frames 
rigidly  to  side  frames  carrying  the  automobile  mechanism 
by  means  of  plates  or  brackets. 
1848  Hart:  Railway  signalling.    1879  Luther:  Roofing  skv- 
light  windows,  side  lights,  glass  frames,  and  the  like.  1881 
Mossop :  Seats  for  organs,  pianos,  and  the  like. 

1926  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.):  Motor-driven  air  compressors. 

Worm  gearing  is  employed  between  the  movable  member 
of  the  motor  and  crank  shaft  of  the  compressor.  The 


back  pressure  in  the  compressor  cylinders  after  the  pistons 
have  completed  the  compressing  stroke  is  opposed  by  the 
weight  of  the  movable  member  of  the  motor. 
1931  Autschbach:  Polygraphs.    2029  Carter:  Chains. 
2115  British  Thomson-Houston  Co.  Ltd.    (General  Electric 
Co.) :  Reciprocating  fluid-pressure  engines. 

An  overhanging  admission  chamber  is  provided  in  which 
a  valve  is  placed,  having  a  stem  which  extends  transversely 
to  the  axis  of  the  cylinder.    A  bell-crank  lever  is  fulcrumed 


at  a  point  between  the  shaft  and  the  valve  laterally  of 
cylinder  head,  one  arm  of  the  crank  is  connected  to  the 
valve  stem  and  the  valve  is  controlled  by  a  spring. 


2182  Hudson :  Fire  ladders  and  fire  escapes.  2305  Crawford  : 
Biscuit  cutter.  2378  Rudman :  Anchors  for  tramway  rails. 
2411  Gault :  Method  for  producing  seamless  hollow  metallic 
vessels.  2482  Wheatley  (Boston  Vibrator  Co.)  :  Machine  or 
apparatus  for  compressing  air.  2587  Baylor  and  Patents  and 
Industries  Ltd :  Seats.  2605  Pilkington's  Tile  and  Pottery  Co. 
Ltd.,  and  Burton:  Manufacture  of  glazed  tiles.  2641  Noble: 
Hoods  for  road  vehicles  or  the  like. 
2645  Noble:  Clutches,  brakes,  or  the  like. 

This  clutch  is  operated  by  a  number  of  toggle  levers,  the 
effort  being  applied  to  these  levers  through  a  pivoted 
ball-ended  rod.    In  applying  the  effort  to  the  toggle  levers 


the  ball^endcd  rod  is  pushed  longitudinally,  so  that  the 
ball  end  bears  ..igainst  the  toggle  levers,  which  force  the 
mil!,  c-.ne  into  the  female  cone. 
2702  Westinghouse  Brake  Co.  Ltd.,  and  Cross:  Vacuum  brake 
apparatus. 

This  is  a  device  for  preventing  too  rapid  release  of 
vacuum  brakes,  and  comprises  a  spring-controlled  valve 
in  the  form  of  a  disc  or  plunger  interposed  between  the  train 


pipe  and  brake  cylinder,  so  as  to  more  or  less  enter  a  con- 
struction in  and  throttle  the  passage  way  therebetween  if 
the  rate  of  flow  increases  beyond  a  certain  limit. 
2726  Sangster:    Internal-combustion  engines. 

A  cast  or  one-piece  cylinder  head  for  internal-combustion 
engines  is  described,  having  an  integral  induction  pipe  or 
passage  which  is  formed  by  coring  in  the  casting  process, 
one  end  of  the  said  passage  being  arranged  to  lead  into 
a  valve  chamber  formed  in  one  side  of  the  said  casting, 
whilst  the  other  end  is  adapted  to  be  connected,  on  the 
opposite  side  thereof,  to  the  carburetter  of  an  engine. 
2761  Cole:  Wringing  and  mangling  machines.  2774  Couper: 
Paper-making  apparatus.    2874  Boult  (Lippert)  :  Photographic 
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shutters.  2875  Thompson  (Saginaw  Match  Co.) :  Lucifer 
matches.  ^889  Dawe:  Oscillating  steam  and  air  engines.  3015b 
Suzuki:  Furnace  firegrate.  [Date  applied  for  under  Patents 
Eule  9,  February  14th,  1905.]  3032  Claremont :  Annealing 
copper.  3170  Skinner:  Boots  and  shoes.  3421  Whittle:  Bed- 
steads. 3470  Hinchliffe :  Joints  and  connections  for  bedsteads 
and  the  like. 


3701  Roberts  and  James :  Chain-grate  stokers. 

The  front  wall  of  the  pit  is  extended  underneath  the  end 
of  the  stoker,  and  the  air  seal  obtained  by  means  of  the 
hinged  flap  <7,  held  down  by  the  counter-weight  g. 


3713  Sandilands-Peasgood  Co.  Ltd.,  and  Sandilands:  Rest  for 
spoons  and  the  like.  3799  Imray  (Franz).  Process  for  the 
manufacture  of  marbled  paper.  3805a  Massey  (Massey-Harris 
Co.  Ltd.) :  Liner  for  centrifugal  liquid  separators.  [Date 
applied  for  under  Patents  Rule  9,  February  23rd,  1905.] 

3918  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.):  Electric  fans. 

The  invention  consists  in  a  simple  device  capable  of  attach- 
ment to  the  ordinary  fan  motor,  whereby  the  blast  of  air 
will  be  widely  diffused.  It  comprises  in  brief  a  rotatable 
deflector  arranged  in  front  of  the  fan  with  a  speed-governing 
device  for  regulating  its  rate  of  rotation. 

3926  Eberhardt:  Fire-tube  boilers.  [Date  applied  for  under 
International  Convention,  May  6th,  1904.] 

The  smoke-consuming  space  or  spaces  are  arranged  "as  a 
flue  or  flues  between  the  smoke  box  and  the  fire  tubes  in 


the  water  space  of  the  boiler,  the  smoke-consuming  spaces 
being  burnished  with  an  air  pipe  running  through  the 
smoke  box. 

3952  Garbutt  and  Carter:  Wedge  for  tightening  windows  and 
the  like. 


3961  Moorhouse:   Screw-down  valves. 

The  invention  consists  in  making  the  valve  seating 
separate  from  the  casing,  so  that  the  said  seating  can  be 
renewable  without  renewing  the  valve  casing. 

4040  Burke:  Electric  motors. 


Several  electric  motors  mounted  around  and  geared  to  a 
common  shaft  are  arranged  in  such  a  manner  that  their 
armatures  are  enclosed  in  a  common  magnetic  circuit,  the 
field  magnets  being  alternately  arranged  with  the  armatures. 
4052Deister:  Ore  concentrators.    4151  Noble:  Driving  shafts 
axles,  or  the  like,  particularly  for  use  on  motor  vehicles.  4247 
Jack:  Wheels,  pulleys,  and  the  like.       4269  Murrle:  Watch 
brooch.  ' 

4321  Lewis,  Hill,  and  Whitfield:  Sparking  plugs  for  elec- 
trically-fired internal-combustion  engines. 


The  sparking  plug  has  ring-like  pole  pieces  A  whose  edges, 
opposed  to  one  another,  are  undulated  and  separated  by  a 
sparking  gap  of  regular  width.    A  plurality  of  sparks  is 
obtained  and  the  terminals  are  rendered  self  cleansing. 
4354  Lubeck :  Electric  time  switch.    [Rights  under  Patents, 
etc.,  Act,  1901,  not  granted.] 

The  switch  is  based  upon  the  principle  of  an  hour  glass. 
When  the  body  is  turned  the  mercury  falls  from  the  upper 
reservoir  into  that  below,  the  current  flowing  from  the 


positive  pole  to  the  rod  A,  to  the  mercury  in  the  reservoir, 
to  the  contact  in  the  passage  B,  and  from  there  by  means 
of  a  connection  (not  shown  in  the  drawing)  to  the  negative 
pole 

4418  Murray:  Combined  hot  and  cold-water  fitting  for  baths, 
lavatories,  and  the  like.  4419  Quarmby:  Stiffener  for  boots  and 
shoes.  4684  Willis  (Reed  and  Howell)  :  Bedsteads.  4796 
Akroyd:  Pictorial  post  cards  and  the  like.  4800  Greenfield, 
Hart,  and  Shuttlewood :  Heel  clamp  for  use  in  the  manufacture 
of  boots  and  shoes. 
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4804  Neilson :    Steam  generators. 

The  boiler  furnace  has  a  double  crown  A,  the  two  parts 
of  which  are  connected  by  short  fire  tubes.  The  crown 
opens  from  its  upper  part  into  a  central  vertical  water 


space  formed  by  partition  plates  which  extend  from  side  to 
side  of  the  b'jiler.  A  baffle  is  provided  above  the  com- 
bustion chamber  at  B. 

4883  Birnbaum  and  Bell :  Central  station  telephone  systems 
working  with  a  common  battery. 

The  improvement  refers  to  a  common  battery  system, 
whereby  the  construction  and  the  arrangement  of  the 
indicators  A  are  such  that  said  indicators  serve  to  give  both 


[ 


line  indicating  and  clearing-out  signals,  whilst  they  operate 
also  as  impedance  coils,  and,  if  desired,  as  translators  and 
as  self  inductors  for  a  vibratory  calling  apparatus. 
4884  Eisenhuth :  Internal-combustion  engines. 
4884a  Eisenhuth:    Valve  "for  use  Iwith  compound-working 
infernal-combustion  digines.    [Date  applied  for  under  Patents 
Rule  9,  March  8th,  1905.] 

The  valve  is  of  rotary  construction  and  is  adapated  to 
admit  gas  to  a  hgh-pressure  cylinder,  and  to  allow  it  to 


4928  Higginson :   Reversible   window.       5140  Hintersdorf: 
Stocks  for  forming  screw  threads. 
5192  Caldwell :  Screwed  cotter  belts. 

The  cotter  bolt  is  made  with  two  taper  flats,  one  tapering 
fiom  each  end.  The  cotter  bolt  is  held  by  nuts  at  each 
end;  one  end  is  for  holding  it  in  position  and  adjusting, 
and  the  other  end  for  withdrawing. 
5198  Taylor :  Photographic  plate  holders  and  the  like.  5546 
Hitchcock-Spencer  and  Sharman :  Vertical  steam  boilers.  5597 
Deane :  Mechanism  for  changing  the  speed  of  motor-driven 
vehicles  or  machinery.  5716  Finister :  Spring  mattresses.  5808 
Bramhall:  Clamp  for  picture  frames,  window  frames,  and  the 
like.  5856  Bauer :  Medicine  for  patients  suffering  from  diabetes 
and  process  for  producing  the  same.  5960  Reeves :  Theodolites, 
sextants,  and  similar  instruments.  6028  Vyse:  Combined  win- 
dow cleaning  protector  and  fire  escape.  6180  Whitmore :  Hot- 
water  apparatus  for  heating  conservatories  and  the  like.  6248 
Moorwood  and  Moorwood :  Construction  and  combination  of 
washing  boilers  with  kitchen  ranges.  6643  Flanigan :  Whip 
supporter.  [Date  applied  for  under  International  Convention, 
May  20th,  1904.]  6835  Moores :  Making  of  transparent  ice  by 
extracting  the  air,  and  agitating  the  water  by  means  of  a 
vacuum.  6854  Davies :  Neckties.  6979  Jenkins:  Filtering 
devices  for  water  taps.  6987b  Whitney:  Fallers  for  electric 
stop-motion  mechanism  for  looms  and  other  textile  machinery. 
[Date  applied  for  under  Patents  Rule  9,  April  3,  1905.]  7002 
Imray  (Farbwerke  vorm.  Meister,  Lucius,  and  Bruning) : 
Manufacture  of  a  bisulphite  compound  of  a  certain  dyestuff. 
7082  Skinner:   Electrical  alarm  mat. 

This  electric  alarm  mat  is  constructed  in  two  layers 
which  are  kept  apart  by  springs.  Each  layer  is  provided 
with  a  system  of  naked  contact  wires,  or  a  series  of  contact 
studs,  so  that  when  the  upper  part  of  any  portion  of  the 
mat  is  depressed  against  the  springs  contact  is  made  between 
the  wires  of  the  two  parts,  so  that  an  electric  circuit  is 
completed. 

7135  Hardy :  Brake  cylinders  for  air  suction  or  vacuum  brakes. 
The  brake  cylinder  has  a  channel  provided  permanently 
connected  to  the  train  pipe,  and  communicates  with  the 
interior  of  the  cylinder  at  two  points,  one  of  these  being 


pass  after  combustion  from  the  high  to  the  low-pressure 
cylinder.  The  rotating  parts  of  the  valve  are  supported 
on  ball  bearings,  thereby  reducing  friction. 


immediately  below  and  the  other  above  the  lowermost 
position  of  the  packing  ring  of  the  piston.  A  return  valve 
opening  towards  the  train  pipe  is  arranged  in  front  of  the 
latter  point. 

7510  Bauld  and  Dehle :  Driving  wheels  of  motor  cycles,  auto- 
mobiles, and  other  self-propelled  vehicles. 

7597  Bielefelder  Maschinenfabrik  vorm.  Durkopp  and  Co. : 
Free-wheel  and  back-pedalling  brake  mechanism  for  bicycles 
and  the  like.  [Date  applied  for  under  International  Con- 
vention, April  11th,  1904.] 

The  sprocket  wheel  has  formed  upon  an  extension  a  helical 
surface  A  which  bears  upon  a  corresponding  surface  on  a 


taper  clutch,  which  forces  open  an  expanding  brake  band 
when  moved  along  by  the  two  helicals,  sliding  over  one 
another  by  the  action  of  back  pedalling. 
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7669  Pereival :  Boots  and  shoes  lor  athletic  purposes.  7756 
Brown:  Warping  and  beaming'  machines.  7794  Automatic  Tap 
Filter  Co.  Ltd.,  and  Barker :  Water-filtering  apparatus.  7887 
Brancart  and  Michotte:  Tiles  for  lining  purposes.  7910  Abel 
(Act.-Ges.  fur  Anilin  Fabrikation) :  Manufacture  of  5-nitro- 
2-amidophenol.  7910a  Abel  (Act.Ges.  fur  Anilin  Fabrikation) : 
Manufacture  of  azo-dyestuffs  derived  from  5-nitro-2-amidophenol. 
[Date  applied  for  under  Patents  Rule  9,  April  13th,  1905.] 

8111  Gaunt:  Gas  and  air-reversing  valves,  as  applied  to  gas 
fired  furnaces. 

The  gas  from  the  producer  main  enters  through  the 
regulating  valve  A  and  passes  alternately  through  the 
valves  H  and  B.  On  opening  the  valve  A  the  gas  passes 
through  the  valve  B,  and,  being  stopped  by  the  dampers  D  D, 
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it  passes  through  flue  C  to  the  regenerative  chamber,  and 
thence  to  the  furnace.  The  waste  gases  leaving  the  furnace 
are  drawn  along  the  flue  E  by  the  draught  of  the  chimney, 
and,  having  passed  through  the  dampers  F  F,  proceed  by 
the  flue  G,  keeping  always  in  the  same  plane  or  level. 

8146  Berger:  Prismatic  field  glasses  and  like  telescopes.  8178 
Hollis,  Rardin,  and  Rardin :   Corn  harvesters  and  huskers. 

8196  Perkins  and  Jackson :  Multiple-unit  control  for  electric 
motors,  [Date  applied  for  under  International  Convention, 
June  6th,  1904.] 

The  remote  master  switch  A  governs  the  motor  circuits  by 
a  reversing  switch  B,  drum  controller  C,  mechanism  D, 
which  operates  automatically  the  controller,  and  electro- 
magnetically  switches  E.    Only  four  trains  of   wire  are 
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required  for  the  forward  and  reverse  positions  of  the  revers- 
ing switch  and  the  full  series  and  full  parallel  positions  of  the 
master  switch,  a  control  being  necessary  for  each  additional 
2Josition. 

8256  Bok :  Centrifugal  separators.  [Date  applied  for  under 
International  Convention,  April  26th,  1904.]  8452  Soc.  Anon. 
Westinghouse  and  Leblanc :  Condensing  and  like  apparatus. 
[Date  applied  for  under  International  Convention,  April  23rd, 
1904.] 

8460  Birmingham  Small  Arms  Co.  Ltd.,  and  Pougher :  Vari- 
able-speed driving  mechanism  for  cycles  and  mechanically- 
propelled  vehicles. 

The  driving  pinion  is  loosely  mounted  upon  a  controlling 
eccentric  A,  and  the  change  of  gear  is  caried  out  by  means 
of  a  sliding  clutch  device  adapted  to  positively  connect 
the  eccentric  either  to  the  driving  pinion  or  to  a  stationary 


kicking'  ring  B.    The  illustration  shows  the  several  parts  in 
the  lowspeed  position,  with  the  controlling  cam  locked  and 
serving  as  a  bearing  around  which  the  eccentric  pin  rotates. 
8717  Wingfield  and  Balding:  Cases  and  devices  for  holding 
and  disintegrating  tobacco  and  other  substances.    8740  Jordan: 
Combined  door  check,   and  closer,  and  pivot.    9452  Tucker: 
Apparatus  for  handling  barrels  and  the  like  and  drawing  oft  the 
liquid  contents  thereof.       9886  Tennant :    Pneumatic  tyres. 
[Date  app!ifd  for  under  International  Convention,  August  6th, 
1904.] 


9941  Dautheville  and  Gallix:  Rotatory  engine.  [Date  applied 
for  under  International  Convention,  May  11th,  1904.] 

This  rotary  engine  consist  of  an  outer  cylinder  provided 
with  two  radial  partitions  one  opposite  the  other,  an 
internal  cylinder,  on  which  the  outer  cylinder  rotates,  and 
an  obturator  having  a  notch  or  opening  to  receive  the  said 
partitions.  Fluid  pressure  is  let  into  the  outer  cylinder 
between  the  obturator  and  one  of  the  partitions,  and  on 
expanding  drives  the  outer  cylinder  round  until  the  said 
partition  comes  into  the  notch  in  the  obturator,  whereupon 
steam  is  admitted  from  the  other  partition,  thus  continuing 
the  drive. 

9983  Fisk:  Gfcs  burners.  10043  Bier,  Bier,  and  Sensen 
schmidt :  Apparatus  for  automatically  opening  the  gas  service 
fcr  liquid  heaters.  10t62  Townsend:  Method  of  breaking  feed 
ing  cakes  £  nd  apparatus  for  the  same.  10631  Cheyne:  Apparatus 
for  measuring  and  marking  the  distance  from  the  ground  of 
skirts  and  other  garments.  10946  Hall:  Instruments  for  use 
in  aligning  shafting.  10957  Flemming:  Apparatus  for  drilling 
brush  bodies  and  fitting  bristles  therein.  11139  Sieurin :  Buckets 
or  vessels  for  hoisting  and  conveying  coal  or  other  material. 

11214  Wilkinson  Sword  Co.  Ltd.  (Kirschbaum)  :  Manufacture 
of  twist  drills. 

The  spiral  grooves  and  outer  surface  are  formed  in  a  blank 
of  steel  of  the  required  diameter  by  subjecting  it  to  an 
intermittent  pressure  between  a  pair  of  dies,  and  rotating 


V 


the  blank  in  contact  therewith  when  the  pressure  is  removed, 
whereby  the  feeding  of  the  blank  is  positively  effected  by 
the  configuration  of  the  dies. 
11532  Brown:    Seats  of  adjustable  height  and  inclination. 
11593  Berryman:    Pipe  coupling.    11624  Feargus :  Protector 
for  the  nozzles  of  syphon  bottles. 
11783  Koch :  Tuyeres  for  forges. 

In  this  tuyere  for  forges  the  blast  passes  out  in  a  divided 
condition,  the  distinguishing  feature  being  that  the  blast 
opening  is  covered  by  a  hood  in  the  sides  of  which  are  a 
number  of  lateral  blast  outlet  openings,  which  are  pro- 
tected by  the  cover  of  the  hood. 
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11787  Lake:  Submarine  boat  with  buoyant  deck. 

A  permanently  buoyant  deck  is  secured  at  the  top  of 
the  pressure-resisting  hull,  but  spaced  at  some  distance 
therefrom,  thereby  giving  a  considerable  righting  moment. 


In  the  construction  side  walls  A  join  the  edges  of  the 
buoyant  deck  to  the  sides  of  the  body  forming  a  closed 
water  space,  and  the  deck  consists  of  spaced  floor  courses 
joined  at  the  edges  and  forming  a  sealed  space. 

11789  Lake:  Telescopic  smoke-stacks  for  submarine  boats. 

12078  Fairweather  (Forbes) :  Steam  generators. 


The  water-tube  boiler  consists  in  the  general  arrangement, 
as  shown;  the  walls  of  the  furnace  chamber  being  lined 
with  water  tubes. 
12233  Heys  (Soc.  dite  Peignages  et  Filatures  de  Bourre  de 
Soie)  :  Spinning,  twisting,  and  like  apparatus.    12310  Hoh  and 
Hahne:    Printing  masks  for  photographic  purposes.  12379 
SauerstofE-Fabrik  Berlin  G.  m.  b.  H. :  Respiratory  apparatus. 
[Date  applied  for  under  International  Convention,  June  18th, 
1904.]    13421  Higson  :  Trousers  stretcher  and  presser  for  stretch- 
ing and  pressing  one  or  more  pairs  of  trousers  at  once.  12447 
Davis  and  Knight:   Abdominal  belts. 

12519  Lascelles:  Automatic  closing  of  throttle  and  other  valves, 
particularly  in  connection  with  winding  engines  and  the  like, 
and  with  overwinding  apparatus. 

The  throttle  valve  is  adapted  to  be  closed  by  a  weight 
or  spring  which  is  normally  locked  in  inoperative  position, 
but  is  automatically  released  by  a  bolt  when  the  overwinding 
apparatus  comes  into  operation,  the  said  weight  or  spring 
being  connected  to  the  valve  by  a  flexible  connection  or 
expanding  member  normally  slack,  so  as  to  allow  the  valve 
to  be  freely  and  independently  operated  under  normal 
conditions. 

12606  Piton :  Spring  frames  for  motor  and  other  bicycles. 
12832  Martin:  disc  wheel  for  road  vehicles.  13055  Struck 
Method  of  or  means  for  attaching  hard  and  soft  india-rubber 
parts  to  each  other.  13067  Hilton  and  Brown:  Stoppers  for 
bottles  for  the  prevention  of  refilling.  13138  Mirus:  Type- 
writers. 

13185  Lemale:  Turbines.  [Date  applied  for  under  International 
Convention,  June  28th,  1904.] 

To  cool  the  turbine  wheel  there  is  provided  therein  an 
annular  channel  at  each  side  below  the  buckets.  The 
concave  portion  of  the  channel  is  directed  towards  the 
centre  of  the  disc,  a  jet  of  fluid  or  gaseous  cooling  fluid 
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being  directed  thereinto  by  curved  tubes  with  the  object  of 
causing  the  cooling  fluid  to  circulate  in  each  of  the  channels, 


and  thus  ensure  a  sufficiently  reduced  temperature  for  the 
•wheel. 

13268  Moore :  Metal  disc  wheels  for  railway  vehicles.  13384 
British  Thomson-Houston  Co.  Ltd.  (General  Electric  Co.) : 
Electric  conductors  and  methods  of  insulating  the  same.  13473 
Stodola:  Explosion  gas  turbines.  [Date  applied  for  under 
International  Convention,  July  4th,  1904.]  13480  Barney  and 
Eye:  Inhaler.  13481  Gannon  and  Munroe:  Portable  conveyers. 
13514  Smith :   Calculating  apparatus  for  scoring  games. 

13587  Siemens  Bros,  and  Co.  Ltd.,  Berry  and  Toplis :  Starting 
switch  for  three-phase  electric  motors  having  a  resistance  in 
series  with  the  rotor. 

When  the  end  of  the  lever  A  is  pressed  down  a  sector  B 
gearing  with  a  pinion  effects  the  turning  of  the  shaft, 
thereby  making  the  connections  of  the  stator  by  means  of 
arms  C,  and  then  cutting  the  resistance  out  of  the  circuit 


of  the  rotor  by  means  of  arms  D.  When  the  lever  A  is 
released,  the  operation  is  such  that  the  stator  connections 
are  broken  off,  and  then  the  resistance  is  inserted  into  thu 
circuit  of  the  rotor. 
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13010  Scheliga:  Firebox  for  steam  generators.  [Date  aj>plied 
for  under  International  Convention,  July  2nd,  1904.]  13952 
Johann  Peter  Schmid  and  Johannes  Schmid :  Process  and 
apparatus  for  ungumming  silk.  [Date  applied  for  under  Inter- 
national Convention,  July  27th,  1901.]  13954  Harrison  (Electric 
Railway  Improvement  Co.)  :  Electrical  testing  devices.  14064 
Heinrich  Sulzer,  Albert  Sulzer,  Jakob  Sulzer,  Carl  Sulzer, 
and  Eduard  Sulzer:  Internal-combustion  engines.  [Date  applied 
for  under  International  Convention,  August  16th,  1904.]  14131 
Haddan  (Akt.-Ges.  Industrie  fur  Holzverwertung) :  Construction 
of  sound  proof  telephone  cabinets  and  other  chambers.  14208 
Siemens  Bros,  and  Co.  Ltd.  (Siemens  Schuckertwerke  G.  m.  b. 
H.)  :  Electrical  switch  apparatus  for  supplying  current-con- 
suming devices  on  several  motor  cars  of  electrically-propelled 
trains.  14246  Henry:  Brushes.  14410  Jabulowsky  and  Bour- 
quin :  Process  for  the  ornamentation  of  metal  articles,  parti- 
cularly of  oxidised  steel,  with  photographic  metal  pictures. 
14681  Alexander:  Process  for  the  production  of  aqueous  caout- 
chouc solutions  and  for  the  regeneration  of  caoutchouc  waste. 
14845  Plimpton :  Rail  joint.  15129  Huttenlocher :  Method  and 
apparatus  for  the  manufacture  of  bracelets  and  the  like.  15131 
Faulkner:  Pad  or  fitting  for  boots,  shoes,  and  other  foot-gear 
to  prevent  wear  of  the  stocking,  sock,  or  the  like.  15249  Jones 
(Wachter  Manufacturing  Co.)  :  Bows  and  pendants  for  watches. 
15398  Bennett  and  Mastin :  Manufacture  of  pigments.  15424 
Lindemann :  Belt  for  preventing  sea  sickness.  15426  Schwerdt- 
feger :  Pepetual  calendar.  15670  Cornwall :  Brake  beams  and 
brake  heads.  [Date  applied  for  under  International  Con- 
vention, December  5th,  1904.]  15671  Cornwall:  Brake  beams. 
[Date  applied  for  under  International  Convention,  December 
5th,  1904.]  15817  Keen  and  Polak:  Head  coverings.  15886 
Allwood  :  Hook"  for  curtains  and  the  like.  15958  Wishart:  Means 
for  carrying  and  exposing  dry  sensitive  photographic  plates  or 
films  in  the  camera.  16018  Reeser :  Incandescent  bodies  and 
method  of  making  the  same.  16053  Holtzheuer:  Discharge  pipe 
for  the  water  closets  of  railway  and  like  vehicles.  [Date  applied  for 
under  International  Convention,  October  4th,  1904.]  16167 
Pevey:  Street  sweeper.    16213  Brown:  Window  sash  fittings. 

16366  Branch:    Boring  machines. 

The  sleeve  A  and  the  hollow  spindle  B  are  connected  so  as 
to  move  axially  together,  and  means  are  provided  to  hold 
the  sleeve  against  rotation  with  the  shaft,  and  allow  the 
sleeve  to  be  adjusted  to  various  positions.    A  lubricating 
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chamber  is  located  in  the  shaft  and  a  rod  controls  the 
flow  of  lubricant,  and  drives  the  tool  spindle  out  of  the 
machine.  A  lever  is  provided  to  move  the  tool  to  and  from 
the  work. 

16413  Garden:  Apparatus  for  locking  railway  carriage  doors 
and  for  like  purposes.  16512  Anderson :  Machine  for  producing 
ornamental  mouldings  or  designs  upon  turned  pillars  and  the 
like.  16565  Gossweiler :  Manufacture  of  cylindrical  receptacles 
from  cardboard  and  similar  material.  16569  Price  and  Price: 
Rolling  mills  with  helical  rolls.    16685  Koller:  Watch  stands. 

16730  Miller:  Compound  acting  slide  valve  for  steam  engines. 
A  series  of  ports  are  so  arranged  in  the  cylinders  and 
a  corresponding  series  in  the  valve  that  a  part  of  the 
exhaust  may  be  taken  to  the  compound  cylinder  or  to  the 
air,  and  a  part  to  the  condenser  by  means  of  a  single  valve 
worked  as  an  ordinary  slide  valve. 

10830  Smith :  Hammock  folding  and  adjustable  chair.  16581 
Muckenhirn:  Water  closets  and  seats  therefor.  17101  Prinz: 
Keyboard  mechanism  for  teaching  music.  [Date  applied  for 
under  International  Convention,  August  23rd,  1904.]  17120 
Cotgreave  and  Macouochie :  Manufacture  or  production  of 
library  and  analogous  slot  indicators.  17207  Weitershausen : 
Curtain  poles.  [Date  applied  for  under  International  Con- 
vention, August  25th,  1904.]  17242  Johnson  (Badische  Anilin 
and  Soda  Fabrik) :  Manufacture  and  production  of  colouring 


matter  of  the  anthracene  series.  17298  Carpenter:  Elastic 
tyres  for  vehicle  wheels.  17632  Benrather  Maschinenfa  brii 
Act.-Ges. :  Cranes.  [Date  applied  for  under  International  Con- 
vention, February  13th,  1905.]  17740  Schneider:  Apparatus 
for  exploding  mines  by  means  of  electrical  waves.  [Date 
applied  for  under  International  Convention,  October  25th,  1904.] 
17741  Schneider :  Explosive  coherer  powder.  [Date  applied  for 
under  International  Convention,   October  27th,  1904.] 


18013  Povah  and  Livett :  Means  of  rectifying  alternating 
electric  currents. 

The  improvement  refers  to  an  electrolytic  battery  for 
rectifying  alternating  currents,  and  consists  of  connections 


made  on  a  top  board,  the  aluminium  electrodes  being  clipped 
by  means  of  a  spring,  and  the  lead  electrodes  being  screwed 
by  means  of  a  lug  to  the  said  board. 

18103  Boot  and  Revell :  Means  for  secur  ing  the  movable  backs 
of  picture  frames,  photo  frames,  and  the  like  in  position.  18201 
Helbig :  Staircases  for  theatres,  circuses,  and  other  public 
buildings.  [Date  applied  for  under  International  Convention, 
September  9th,  1904.]  18304  Moralt :  Closet  seats.  [Date 
applied  for  under  International  Convention,  April  19th,  1905.] 
18462  Scherer:  Moulding  spoons  for  dentists.  18786  Scotter : 
Accessory  escape  to  be  used  in  conjunction  with  an  ordinary 
fire-escape  ladder. 

19253  Hartmann:   Valve  gearing. 

Relates  to  valve  gearing  having  a  regularly  interrupted 
reciprocating  motion,  as  described  in  Patent  No.  9809,  1904. 
The  alternating  connection  of  the  continuously-reciprocating 
driving  lever  with  the  valve  lever  is  effected  by  a  detent 
member  arranged  on  one  arm  of  the  valve  lever,  which  detent 
effects  the  coupling  of  the  valve  lever  and  the  driving  lever 
after  closure  of  the  valve,  releases  the  valve  lever  from  the 
driving  lever,  and  locks  the  valve  lever,  relatively  to  the 
frame. 

19693  Lines:  Bricks  for  use  in  the  construction  of  the  walls 
of  bacteria  beds. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  *he  Patents  Act,  1901. 

1905. 

3413  Marshall:  Manufacture  of  covers  for  pneumatic  tyres. 
11596  Gateau  and  Deschamps :  Method  of  and  apparatus  for 
effecting  from  a  distant  point  the  ignition  and  extinction  of 
gas  jets  and  the  like.  12966  Shaules:  Amusement  apparatus. 
13559  Jacobs:  Combined  whip  socket  and  rein  holder.  17313 
Jaubert :  Explosion  motors.  20176  Lindecker :  Vehicles.  21039 
Wedelin :  Coin-controlled  selling  apparatus  for  stamps,  tickets, 
and  the  like.  21091  Lamson :  Composition  of  matter  to  be  used 
for  filling  the  grooves  of  the  metallic  plates  or  frames  of  stair 
treads,  vault  lights,  and  for  similar  purposes.  21180  Andersson: 
Manufacture  of  seamless  plate-metal  vessels.  21199  Maschinen- 
fabrik  Moenus  Act.-Ges. :  Device  for  sharpening  the  band  knives 
of  machines  for  splitting  leather  and  the  like.  21251  Thomas : 
Means  for  securing  hold-back  straps  to  thills.  21329  Obiols: 
Projection  apparatus  for  show  purposes.  21424  Von  Pittler: 
Friction  driving  gear  suitable  for  self-propelled  vehicles.  2150o 
Horteloup:  Utilisation  of  furze  cellulose  and  succedanea  of 
furze  for  manufacturing  artificial  silk,  celluloid,  plastic  matters, 
dynamite,  and  for  any  other  uses. 
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ELECTRIC  RAILWAY  TRACTION. 

A  New  Single-ph^sb  Line. 
We  have  already  referred  to  the  chief  characteristics  of 
the  electrified  steam  railways  which  are  now  operating 
within  the  United  Kingdom.  We  have  also  mentioned 
that  there  is  a  growing  tendency  among  electrical  engineers 
|o  regard  the  single-phase  alternating-current  system  with 
overhead  conductors  with  favour,  and  it  is  noteworthy  that 
a  huge  contract  has  been  placed  for  single-phase  loco- 
motives for  a  New  York  railroad. 

Much  interest  is  now  being  taken  in  recent  developments 
in  this  direction  both  in  England  and  on  the  Continent. 

At  about  the  middle  of  last  year  a  single-phase  railway 
began  operating  in  the  Stubaithal,  its  total  length  being 
18  kilometres.  A  two-phase  current  at  10,000  volts,  42 
cycles  per  second,  was  obtained  from  the  Innsbruck 
electricity  works,  but  it  was  taken  from  one  phase  only, 
and  after  sub-station  transformation  it  was  fed  to  the 


Fig.  1.— Motor  Car  of  Borinage  Railway. 

overhead  wires  at  2,500  volts.  The  decision  to  adopt  the 
higher  frequency  of  42  cycles  has  been  amply  justified  in 
the  practical  experience  since  obtained  in  actual  working. 
This  point  brings  us  to  the  still  more  recent  example  of 
single-phase  work  to  which  we  wish  to  refer,  and  the 
details  of  which  have  to  a  large  extent  been  settled  by 
the  experience  obtained  on  the  Stubaithal  railway. 

Only  a  few  months  ago  the  first  section  of  the  second 
railway  employing  a  high  periodicity  alternating  current 
was  opened  in  the  Borinage  district,  one  of  the  great  coal- 
mining centres  of  Belgium.  The  periodicity  was  40.  The 
owners  of  the  Borinage  railway  are  also  the  owners  of 
about  1,400  miles  of  track ;  in  fact,  all  the  Belgium  district 
lines  are  their  property.  This  company — the  Societe 
Nationale  des  Chemins  de  Fer,  Vicinaux — has  now  five  of 
its  lines  electrically  equipped,  though  some  of  these  are 
more  in  the  nature  of  tramway  systems  than  what  we 
understand  as  railways.  So  far  steam  locomotion  has 
held  its  own  on  the  lines  where  heavier  trains  are  run, 
Imt  the  prevailing  attitude  of  the  society  is  to  adopt 
electric  locomotion  where  possible. 

Some  13  miles  of  electric  system  at  Borinage  have 


actually  been  completed,  and  a  further  60  odd  miles  are 
being  undertaken,  so  that  when  the  present  works  are 
completed  there  will  be  between  70  and  80  miles  of  track 
fed  entirely  from  one  point  with  single-phase  alternating 
current  at  the  periodicity  stated,  and  at  a  voltage  of  6,600. 
This   pressuie  is  transformed   down   to   the  trolley-wire 
pressure  of  600  volts  by  track  transformers  for  the  first 
lines,  but  the  extensions  are  to  be  fed  at  a  higher  tension, 
the  necessity  for  transformers  being  thereby  avoided.  It 
is  contended  that  there  is  no  danger  from  these  higher- 
pressure  lines   over   cross-country  railroads,  which  run 
through  villages  by  reason  of  the  use  of  the  catenary 
suspension.     It  is  an  easy  matter  for  the  cars  to  change 
from  the  low-pressure  trolley  wire  to  the  high-pressure,  by 
means  of  pressure  transformers  placed  in  the  cars.  The 
supply  of  elctrical  energy  is  obtained  from  the  power 
station  of  the  Borinage  Electricity  Company.    The  larger 
generators,  40  pole  machines,  are  so  built  that  they  each 
have  a  capacity  of  3,750  kw.  single-phase  current  by 
using  any  two  phases  of  the  star  connection,  or  3,750  kw. 
three-phase  current  at  40  cycles.    Any  two  of  the  three 
phases  can  be  utilised  to  produce  the  current  for  the 
railway,  and  this  is  claimed  to  prove  that  light  and  power 


Fio.  2.— 40  H.P.  Wiuter-Eichberg  Siugle-pl.a»e  Motor. 

can  do  obtained,  and  a  single-phase  railway  worked,  from 
one  three-phase  power  station,  without  the  necessity  of 
frequency  transformers  or  special  single-phase  machines. 

The  high-tension  wires  are  carried  from  the  switchboard 
to  the  distributing  tower  direct,  and  the  6,600  volt  con- 
ductors are  carried  on  wooden  masts,  and  special  double- 
pole  conductors  are  led  to  each  of  four  transformer  stations. 
When  so  much  discussion  is  in  progress  in  certain  quarters 
in  this  country  regarding  the  safety  or  otherwise  of  over- 
head high-tension  transmission  lines,  it  will  be  of  interest 
to  note  that  at  Borinage  the  high-pressure  conductors  are 
placed  on  the  railway  masts  on  straight  sections,  as  will 
be  seen  from  fig.  1,  and  special  wooden  masts  are  provided 
on  curves  and  at  railway  bridges.  The  Belgian  regula- 
tions required  an  iron  guard  to  be  arranged  round  the 
various  high-tension  wires  at  every  point  of  suspension. 

For  a  single-phase  alternating-current  system  there  is 
only  actual  need  for  a  single  trolley  wire  if  the  rails  are 
used  as  a  return  path,  but  in  the  Borinage  undertaking  this 
method  of  return  was  strictly  prohibited,  on  account  of  the 
close  proximity  of  telegraph  and  telephone  lines  using 
earth  return  circuits.    To  prevent  interruption  with  these, 
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an  earthed  .railway  current  was  therefore  avoided,  and 
double-pole  trolley  wires  are  used.  The  two  trolley  wires 
are  placed  about  90  cm.  apart  ;  they  are  grooved,  and  of 
hard-drawn  circular-section  copper. 

The  line  pressure  being  only  GOO  volts,  the  conductor 
wires  are  hung  according  to  usual  tramway  practice.  There 
is  at  one  point  a  particularly  low  bridge,  where  the 
distance  between  the  trolley  wire  and  the  rail  level  is 
very  small,  and,  to  meet  this  situation  and  avoid  accidents, 
it  is  provided  for  the  wires  under  the  bridge  to  remain 
without  current  when  no  car  is  passing  through  section 
insulators  being  built  in  the  trolley  wire  at  both  sides  of 
the  bridge.  The  current  is  further  shunted  round  a 
branch  circuit. 

Great  simplicity  characterises  the  design  and  construc- 
tion of  the  20  motor  and  20  trailer  cars.  These  cars  have 
no  special  trucks,  but  the  axle-bearing  holders  are  fastened 
direct  on  to  the  longitudinal  box  carriers,  which  run 
straight  through  from  one  end  of  the  platform  to  the  other. 
Each  motor  car  has  two  single-phase  motors  of  the  Winter- 
Eichberg  type,  shown  in  fig.  2,  each  of  a  capacity  of  40 
horse  power  on  a  one-hour  rating  for  40  cycles,  and  an 
average  pressure  of  550  volts.  The  motors  work  by 
means  of  a  toothed-wheel  gearing  with  a  ratio  of  1  :  5  07, 
and  the  control  is  effected  by  a  series-parallel  control  in 
connection  with  a  regulating  transformer. 

There  are  two  current  collectors,  as  there  are  double 
wires  ;  they  are  mounted  on  a  strengthened  part  in  the 
centre  of  the  roof  of  the  car,  side  "by  side,  at  a  distance  of 
900  mm.  from  each  other.  The  electrical  equipment  of 
each  'motor  car  weighs  3*7  tons,  and  the  complete  car 
about  10  tons,  without  passengers.  The  weight  of  the 
trailer  cars  is  but  4  tons. 

As  we  have  already  indicated,  this  work  is  of  such  a 
recent  description  that  but  part  of  the  equipment  has  been 
completed  ;  indeed,  only  temporary  car  depots  are  as  yet 
built,  the  permanent  one  not  having  been  commenced,  we 
believe,  up  to  the  time  of  writing. 


TEST  OF  LIQUID  FUEL  FOR  STEAM  RAISING 


On  several  occasions  we  have  referred  to  the  merits  of 
the  "  Lucal  "  liquid  fuel  system  as  applied  to  steam  raising 
in  a  marine  boiler,  and  we  gave  in  one  notice*  an.  illustra- 
tion of  the  type  of  injector  adopted  in  this  system. 

A  more  recent  test  carried  out,  apparently  on  the  same 
boiler,  by  Messrs.  Flannary,  Baggallay,  and  Johnson,  con- 
sulting engineers,  is  worthy  of  record.  The  boiler  was  a 
marine  type  11  ft.  diameter  and  10  ft.  long,  with  two  38  in. 
diameter  furnaces.  These  were  each  fitted  with  three 
"  Lucal  "  burners,  the  firebars  and  middle  bearers  being 
removed,  but  the  bridge  and  back  plate  remained.  The 
heating  surface  of  the  boiler,  including  the  external  surface, 
is  stated  to  be  982  square  feet. 

The  oil  was  fed  by  gravitation,  the  bottom  of  the  supply 
tank  being  6  in.  above  the  level  of  the  burners.  In  order 
to  approximate  the  percentage  of  steam  evaporated  to 
the  steam  used  by  the  burners,  a  burner  of  similar  type 
was  tested.  A  pipe  coil  placed  in  the  flame  was  added 
to  generate  its  own  steam,  the  water  being  supplied  to 
this  coil  at  60  lb.  pressure.  The  test  of  this  burner  showed 
that  4 \  lb.  of  water  was  consumed  for  generating  steam 
to  burn  23  J  lb.  of  oil,  equivalent  to  '19151b.  of  water 
per  pound  of  oil  burnt.  From  this  it  would  appear  that 
the  amount  of  steam  necessary  for  use  in  the  burner  would 
amount  to  1  47  per  cent  of  the  water  evaporated  in  the 
boiler. 

The  trial  was  carried  over  six  consecutive  hours,  the  steam 
pressure  being  maintained  at  an  average  of  114  1b.  per 
square  inch,  the  feed  water  at  194  deg.  Fah.,  whilst  the 
smokebox  temperature  was  610  deg.  Fah.;  the  atmosphere 

♦  See  The  Practical  Engineer,  October  7th,  1904. 


recorded  71  deg.  Fah.,  and  the  oil  fuel  73  deg.  Fah.  The 
total  feed  was  19,437  lb.,  being  an  average  of  3,2391b.  per 
hour,  the  oil  (having  a  specific  gravity  of  '969)  consumed 
during  the  six  hours  1,496  lb.,  or  249  lb.  per  hour. 

The  conclusions  arrived  at  from  the  test  were  that  the 
average  evaporation  of  water  from  and  at  212  deg.  Fah. 
was  14  1b.  of  water  per  pound  of  oil,  a  very  creditable 
result.  It  should  be  mentioned  that  the  calorific  valve 
of  the  oil  used  was  stated  to  be  17,600  B.T.U. 


HYDRAULIC  CLAMPING  CYLINDERS. 

By  Frank  B.  Kleinhans. 
Considerable  difficulty  is  experienced  in  large  flanging 
machines  in  connection  with  the  clamping  cylinders.  There 
are  four  of  these  around  the  main  cylinder,  each  with  a 
ceitain  radial  adjustment  to  suit  the  various  dies  with 
which  they  are  used.  The  difficulty  lies  in  the  fact  that 
these  cylinders  are  connected  to  one  valve,  and  when  water 
is  admitted  to  them  the  different  plungers  advance  at 
different  rates  of  speed.  Under  these  circumstances  it 
is  impossible  to  raise  the  die  in  a  level  position,  and  this 
makes  it  difficult  to  do  certain  classes  of  work.  If  it  were 
possible  to  move  all  four  of  these  plungers  in  absolute 
unison,  many  operations  could  be  performed  at  a  much  less 
cost  than  at  present.    Fig.  1  shows  an  elevation  and  plan 


Fia.  1.  '  Fig.  2. 


view  of  the  arrangement  of  the  cylinders  in  a  flanging 
machine.  A  is  the  main  flanging  cylinder,  and  the  four 
marked  B  are  the  auxiliary  ones,  which  operate  the  clamp- 
ing die  C.  It  is  the  operation  of  these  last  that  causes 
the  trouble. 

An  arrangement  designed  to  raise  these  plungers  to- 
gether is  shown  in  fig.  2.  The  pipe  D  leads  from  the 
operating  valve  to  the  lower  cylinder  of  the  equaliser.  The 
pressure  acts  upon  the  plunger  E,  and  forces  it  up  against 
four  plungers  F,  the  combined  areas  of  which  are  of  little 
less  than  that  of  E,  the  reduction  being  made  to  offset  the 
weight  of  the  plungers  and  the  slight  friction  of  the  stuffing 
boxes.  The  top  cylinder  G  has  four  chambers,  each  >>( 
which  is  independent  of  the  others.  Fig.  3  shows  the 
connections  between  these  chambers  and  the  clamping 
cylinders  of  the  press,  the  reference  letters  being  the  same 
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for  all  the  cuts.  H  is  a  valve  chest  at  the  top  of  cylinder 
G,  J  and  K  are  relief  and  check  valves  respectively,  and  L 
is  the  supply  pipe  which  replaces  water  lost  by  leakage 
from  the  system. 

In  the  position  shown,  the  plunger  E  is  at  the  bottom  of 
its  travel,  and  the  four  chambers  in  cylinder  G  are  full 
of  water,  as  are  also  pipes  leading  from  them- to  the 
adjustable  plungers  B,  which  are  at  the  bottom  of  their 
stroke.  If  now,  water  be  admitted  to  the  lower  equaliser 
cylinder,  the  four  plungers  F  are  moved  up  equal  distances, 
and  force  equal  amounts  of  water  out  of  their  chambers 
through  the  piping  to  the  clamping  cylinders.  The  four 
plungers  B  must  then  move  in  synchronism,  even  though 
one  of  them  be  supporting  its  full  load,  while  the  others 
have  no  load  at  all. 

There  is  one  difficulty,  however,  which  has  to  be  avoided 
in  this  device.  It  is  possible  to  obtain  a  dangerously 
intensified  pressure.  If  all  the  load  be  concentrated  over 
one  of  the  clamping  plungers,  its  corresponding  chamber 
in  the  equaliser  will  have  to  take  the  full  fourfold  thrust 
of  plunger  E.  To  avoid  this  each  chamber  is  supplied  with 
a  relief  valve,  which  rises  from  its  seat  when  the  pressure 
in  the  chamber  exceeds  that  of  the  accumulator.  Each 
chamber  is  supplied  in  addition  with  a  check  valve  K, 


Fig.  3. 

which  makes  good  any  loss  of  water  in  the  equaliser  system 
by  admitting  a  new  supply  from  pipe  L  when  the  pressure 
is  released  in  the  chambers.  As  soon  as  the  operating 
valve  is  open  again,  this  valve  is  closed  by  the  pressure 
of  the  water  behind  it. 

It  is  somewhat  impressive  to  learn  that  the  gyratory 
motion  imparted  to  a  rifle  bullet  by  the  twist  in  the  barrel 
may  reach  a  peripheral  velocity  high  enough  to  seriously 
test  the  cohesive  strength  of  the  bullet  to  resist  the 
centrifugal  stress;  but  that  such  is  the  case  is  indicated 
by  the  following,  especially  with  the  weaker  metals  like 
lead:  For  example,  the  twist  in  the  United  States  030 
calibre  rifle  is  one  turn  in  10  in.,  and  the  muzzle  velocity  of 
the  bullet  when  fired  with  the  regular  charge  of  smokeless 
powder  is  about  2,300  ft,  per  second.  Assuming  that  the 
bullet  does  not  strip  in  the  rifling,  it  follows  that  it  must 
spin  at  the  rate  of 

||  x  2300  =  2760 

turns  per  second.  The  circumference- 'of  the  bullet  is  0'30  x 
•5  Hlf,  =  0-9425  in.,  which,  multiplied  by  2,760,  =  2,601  in., 
or  216  8  ft.  per  second  peripheral  velocity.  The  peripheral 
velocity  of  216  8  ft.  per  second,  or  12,880  ft,  per  minute, 
is  one  that  would  test  the  strength  of  cast  iron  and  rupture 
mental  of  less  strength  and  much  greater  density.  Hence  it 
follows  that  there  are  two  reasons  at  least  for  making  high- 
velocity  bullets  of  stronger  metal  than  lead,  one  being  to 
withstand  the  centrifugal  stress,  and  the  other,  and  per- 
haps more  important  one,  to  resist  upsetting  in  the  barrel 
on  account  of  the  tremendous  pressure  required  to  over- 
come its  inertia,  especially  where  the  bullet  is  greatly 
elongated,  as  is  necessary  to  maintain  a  reasonably  flat 
trajectory. — Machinery,  N.T. 


THE  APPLICATIONS  OF  ELECTRICITY  IN 
THE  ROYAL  GUN  FACTORY,  WOOLWICH 
ARSENAL.* 

The  question  of  the  relative  merits  of  individual  motors  for 
driving-  machine  tools  versux  motor-driving  groups  of  tools 
has  often  been  discussed,  but  no  hard  and  fast  line  can  be  laid 
down  as  to  when  either  system  should  be  used,  except,  perhaps 
for  tools  which  require  a  large  amount  of  power,  certainly  not 
less  than  10  or  15  horse  power  as  a  minimum ;  but  the  converse 
of  this  is  not  true,  because  it  may  often  be  expedient  to 
employ  a  motor  of  even  a  fraction  of  a  horse  power  for  an 
individual  machine.  It  comes  to  this,  therefore,  that  each 
individual  case  must  be  considered  on  its  own  merits. 

Although  there  were  previously  several  instances  where  in 
the  factory  electro-motors  had  been  substituted  for  steam 
engines,  it  was  only  in  1900  that  I  converted  the  first  of  two 
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large  boring  machines  to  a  direct  electric  drive  by  means  of 
a  variable  speed  Schuckert  4-pole  motor  of  25  brake  horse 
power.  Ihe  variation  of  speed  was  obtained  by  the  now  well- 
known  method  of  varying  the  excitation  of  the  fields,  and  the 
ratio  in  this  case  was  1  to  35  or  so,  giving  speeds  of  from  250 
to  880  revolutions  per  minute,  which  is  amply  sufficient  range 
without  any  further  gear,  for  the  work  that  is  put  into  these 
machines. 

The  machines  themselves  are  of  the  simplest  possible  descrip- 
tion Ihe  headstock  which  revolves  the  work  carries  between 
its  bearings  a  large  worm  wheel,  which  is  driven  by  a  worm 


Fig.  2. 

shaft  forming  a  continuation  of  that  of  the  motor,  but  con- 
nected to  it  by  a  flexible  coupling;  the  thrust  of  the  worm 
shaft,  which  in  such  large  machines  is  very  considerable 
ampuntmg-  to  tons  in  some  cases,  is  taken  by  a  thrust  bearing 
of  marine  type,  and  through  this  the  cutting  lubricant  passes 
on  its  way  to  the  boring  bar;  this  is  only  a  precautionary 
measure,  but,  nevertheless,  a  necessary  one,  although  I  am 
happy  to  say  that  so  far  there  has  not  been  a  single  machine 
stopped  from  this  cause.  They  run  absolutely  silently  and 
without  jar  or  vibration;  indeed,  in  this  respect  the  worm 
and  worm  wheel,  together  with  the  electro-motor  drive,  is 
ideal;  and  even  if  it  have  the  defect  that  it  is  slightly  less 
economical  than  spur  gear,  this  loss  is  more  than  compensated 

*  Abstract  of  a  paper  read  before  the  Institution  of  Electrical  Engineers  on 
November  23rd,  1905,  by.Col.  H.  C.  L.  Holdeu,  R.A. 
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for  by  the  extra  accuracy  of  the  work  done  and  the  freedom 
from  breakage  of  tools.  It  would  be  impossible  in  a  spur-gear 
driven  machine,  I  believe,  to  fine  bore  a  hole  12  iu.  to  20  in. 
in  diameter  and  up  to  50  ft.  in  length  without  a  variation  of 
0  004  in.  in  diameter,  which  is  what  these  boring  machines  are 
called  upon  to  do,  and  do  to  perfection,  daily. 

The  feed  of  the  boring  bar  in  the  machine  described  is 
worked  from  the  motor  by  means  of  a  shaft,  which  connects 
it  with  change  gear,  similar  to  that  of  a  lathe,  at  the  other 
end  of  the  bed,  150  ft.  away.  At  this  end  there  is  also  a  15 
horse  power  series  motor,  which  can  be  mechanically  coupled 
to  the  screw  shaft  moving  the  boring  head  and  saddle,  with 
the  object  of  withdrawing  or  advancing  one  or  both  rapidly 
in  either  direction  as  required ;  in  this  case  I  have  iutroduced 
a  slip  coupling  (fig.  1),  which,  in  the  event  of  an  overload,  not 
only  slips  but  also  draws  attention  to  the  fact  by  making  a 
hideous  noise;  this  is,  I  think,  better  in  many  ways  than  the 
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overload  release,  and  much  more  convenient,  of  course,  than 
a  fuse  which  has  to  be  replaced.  It  may  be  interesting  to  you 
to  know  that  the  change  to  motor  driving,  and  the  improved 
control  of  the  speed,  enabled  us  to  turn  out  at  once  more  than 
double  the  former  amount  of  work  done  per  week. 

A  later  development  of  this  method  of  driving  is  one  whereby 
the  driving  shaft,  just  mentioned  as  running  the  whole  length 
of  the  bed,  is  entirely  done  away  with,  and  the  one  motor, 
now  a  variable-speed  shunt  motor,  does  all  the  feeding  of  the 
boring  bar,  as  well  as  the  rapid  advancement  and  withdrawal 
of  it  and  the  saddle,  the  latter  weighing  ten  to  twelve  tons 
or  more.  How  this  is  effected  is  shown  in  the  diagram  of  this 
feed  gear  in  fig.  2. 

The  action  of  the  gear  is  as  follows:  The  motor  drives  the 
shaft  through  a  flexible  coupling  H.  This  shaft  carries  on  it 
the  magnetic  clutch  B,  and  beyond  the  clutch  the  worm  C. 
It  also  carries  on  a  sleeve  a  pinion,  and  the  overload  clutch  G, 
and  an  armature.  The  worm  gears  into  the  worm  wheel  above 
it,  from  which  the  change  gear  D,  similar  to  that  of  a  screw- 
cutting  lathe,  and  situate  behind  the  worm  wheel,  drives  a 
horizontal  shaft  on  which  another  worm  engages  with  a.  second 
worm  wheel  E.  This  latter  can  be  clutched  mechanically  by 
the  claw  clutch  A  to  the  screw  shaft  I  actuating  the  saddle. 
The  claw  clutch  A  is  moved  by  a  hand  wheel  in  and  out  of 
position,  and  the  lever  F  that  moves,  carries  a  contact  which 
only  allows  of  the  magnetic  clutch  B  being  in  action  when  the 
claw  clutch  is  disengaged.  Thus  normally  the  drive  is  through 
the  worm  wheels  and  the  change  gear,  but  when  it  is  desired 
to  move  the  saddle  quickly  the  magnetic  clutch  is  energised, 
and  the  pinion  on  the  motor  shaft  then  drives  a  spur  wheel, 
which  is  keyed  to  the  screw  shaft  I,  the  latter  being  thus 
driven  direct.  The  feed  can  be  varied  practically  to  any 
extent  required  between  the  extreme  limits  by  the  combination 
nf  change  gears  and  the  varying  speed  of  the  motor.  This  gear 
worked  entirely  from  the  main  switchboard  by  which  the 
man  starts  and  stops  and  controls  the  speed  of  the  headstock 
carrying  the  gun  tube,  and  the  switches  are  so  interlocked 


electrically  that  it  is  impossible  either  to  start  the  feed  gear 
or  to  leave  it  running  unless  the  main  motor  is  running. 

This  magnetic  clutch  is,  of  course,  only  a  variety  of  a  friction 
clutch,  but  it  has  advantages  over  the  latter  in  that  it  can 
be  used  under  conditions  which  would  be  impracticable,  and 
in  many  cases  impossible,  for  an  ordinary  friction  clutch, 
owing  to  the  fact  that  it  can  be  as  readily  worked  from  a 
distance  as  from  close  at  hand,  whilst  its  action  is  quicker 
and  more  definite  as  to  holding  power,  and  it  cannot  possibly 
stick  or  seize. 

As  will  be  seen  from  the  accompanying  illustration  (fig.  4), 
the  clutch  consists  of  five  essential  parts,  the  slip  rings  I,  for 
conveying  the  current  to  the  coil  g,  the  circular  magnet  k,  the 
demagnetising  rings,  so-called,  /,  and  the  armature,  which 
is  merely  a  plain  disc  of  Swedish  iron  or  a  piece  of  high  per- 
meability steel.  The  remaining  portions  shown  in  the  block 
are  merely  insulating  rings,  screws,  and  nut  for  building  the 
parts  into  the  complete  clutch,  which  is  shown  at  i. 

Two  of  the  first  clutches,  made  over  fifteen  years  ago,  are 
still  in  perfect  condition.  I  am  at  present  only  using  two 
types  of  these  clutches,  one  rated  at  C  horse  power  and  the 
other  at  25  horse  power,  at  300  revolutions  per  minute.  Owing 
to  the  fact  that  the  voltage  of  the  supply  circuit  was  300,  and 
also  to  the  difficulty  that  there  is  in  winding  bobbins  with  a 
finer  gauge  of  wire  than  No.  36  S.W.G.,  or  0  0076  in.  diameter, 
it  was  not  practicable  to  make  a  smaller  chitch  than  the  size 
named,  which  is  only  7  5  in.  in  diameter;  indeed,  in  this  case 
even  it  is  necessary  to  add  1,000  ohms  resistance  t©  that  of 
the  bobbin  in  order  to  reduce  the  current  and  prevent  heating 
of  the  coil.  8,000  turns  of  wire  are  employed  in  either  case, 
the  sectional  area  of  the  bobbin  being  one  square  inch,  and 
the  total  capacity  of  the  bobbin  being  15'7  cubic  inches  for 
the  6  horse  power  and  32  cubic  inches  for  the  25  horse  power. 
Twenty-one  watts  are  absorbed  in  the  magnetising  coil  of  the 
6  horse  power  clutch,  and  about  42  in  the  coil  of  the  25  horse 
power  clutch.  This  gives  an  efficiency  of  under  1'5  watts  per 
horse  power  in  the  case  of  the  6  horse  power,  which  actually 
transmits  14'36  horse  power  at  300  revolutions  per  minute; 
the  25  horse  power  clutch  is  still  more  efficient.  It  will  no 
doubt  be  readily  seen  that  the  diameter  of  the  clutch  has  a 
more  important  effect  upon  the  number  of  watts  per  horse 
power  transmitted  than  any  other  factor,  and  that  it  is  quit'? 
feasible  to  transmit  1  horse  power  for  \  of  a  watt  or  even  less. 
The  original  pattern  of  demagnetising  ring  was  a  complete 
disc,  which  is  simpler  and  not  impracticable,  but  obviously 
some  of  the  lines  of  force  are  uselessly  diverted  by  it,  and 
where  high  efficiency  is  desirable  it  should  not  be  used.  In 
the  case  of  the  clutch  rated  at  6  horse  power,  the  horse  power 
transmitted  at  300  revolutions  is  12  73  with  the  complete  disc, 
as  against  14'36  with  the  two  rings — by  perforating  the  disc 
with  a  ring  of  large  holes  concentric  with  the  bobbin 
very  nearly  the  saime  efficiency  is  obtainable  as  with 
the  rings,  namely,  14  32  horse  power.    These  figures  as  regards 
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horse  power  transmitted  were  obtained  with  the  surface  of 
the  clutches  dry  and  free  from  oil,  and  it  seems  hardly  necessary 
to  point  out  that  the  horse  power  which  can  be  transmitted, 
if  they  are  well  oiled,  is  considerably  reduced;  it  is  therefore 
necessary  to  arrange  in  designing  the  mounting  of  these 
clutches  that  oil  shall  not  by  any  possibility  work  itself  between 
the  acting  surfaces.  I  have  not  found  any  great  difficulty  tnj 
this  respect.  Where  it  is  impossible  or  undesirable  to  prevent 
the  adhering  surfaces  from  becoming  oiled,  then  the  clutch 
must  be  rated  50  per  cent  lower,  or  else  made  larger  in 
diameter  to  transmit  the  same  power  as  when  kept  free  from  | 
oil.  Some  117  of  these  clutches  are  in  daily  work  at  the  gun 
factory,  and  are  applied  to  a  variety  of  purposes,  some  ot 
which  are  illustrated  in  this  paper.  .  I 

Northeast  Shop.— This  is  the  most  recent  shop  built  in  ttte 
Royal  Gun  Factory,  and  was  designed  with  a  view  to  electric 
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driving.  The  work  done  in  this  shop  is  in  connection  with  the 
smaller  kinds  of  guns,  and  their  mechanisms.  It  is  a  lofty 
building-  measuring  200  ft.  by  120  ft.,  with  the  now  common 
saw-tooth  roof,  and  divided  into  four  bays  running  east  and 
west.  There  is  a  gallery  running  all  round  it  for  fitters  and 
bench  work,  offices,  etc.,  and  the  large  amount  of  glass  makes 
it  very  light.  Each  bay  is  served  by  two  8-ton  electric  cranes. 
Altogether  on  the  ground  floor  there  are  83  machine  tools,  of 
which  21  are  separately  motor  driven,  the  other  62  being 
grouped  and  driven  from  one  of  the  four  main  shafts,  which 
serve  the  same  number  of  bays.  The  method  of  driving  these 
main  shafts  200  ft.  long  is  by  means  of  a  30  horse  power  motor 
(fig.  4)  suspended  from  the  girders,  and  situated  in  the  centre 
of  the  shaft,  to  each  half  of  which  it  is  coupled  direct  ;  the 
speed  of  the  shaft  is  250  revolutions  per  minute. 

Grindery. — As  in  most  modern  workshops,  it  is  the  custom 
to  grind  the  workmen's  tools  for  them.  In  the  grindery 
devoted  to  this  work  some  twelve  Gisholt  tool  grinders  are 
continuously  in  use,  and  the  problem  to  be  solved  was  to 
drive  them  in  the  most  economical  and  efficient  manner.  The 
grinders  were  arranged  half  on  either  side  of  the  shop,  and 
driven  by  belting  from  a  shaft  running  at  very  nearly  the 
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same  speed  as  the  wheels,  and  coupled  direct  through  a  flexible 
coupling  to  a  6  horse  power  shunt  motor  standing  on  a  bracket 
fixed  to  the  wall.  The  speed  of  the  shaft  is  1,400  revolutions 
per  minute.  Besides  the  tool  grinders  there  are  also  two 
small  cutter  grinders,  and  in  order  to  drive  these  latter,  which 
are  placed  across  the  shop,  it  was  necessary  to  have  a  shaft 
running  at  right  angles  to  the  other  two.  As  the  power 
required  was  small,  this  motion  was  transmitted  by  a  friction 
disc  and  wheel,  the  wheel  being  advanced  so  as  to  be  in  con- 
tact with  the  disc  when  it  is  required  to  rotate  the  shaft, 
which  consists  of  a  thin  steel  tube,  and  runs  at  2,500  revolu- 
tions per  minute.  Some  doubt  was  expressed  as  to  the  life 
of  these  high-speed  shafts  and  bearings  when  they  were  first 
erected,  but  as  they  have  been  working  for  the  last  three 
years  witli  practically  no  wear,  it  is  evident  there  is  no  need 
for  apprehension  that  they  will  not  last.  The  economy  in 
transmission  here  is  considerable,  owing  to  there  being  none 
of  the  usual  countershafting ;  it  is  not  uncommon  to  see 
machines  of  this  sort  driven  from  a  high-speed  motor,  which, 
from  a  small  belt  pulley  on  its  own  shaft,  drives  a  large  one 
on  a  countershaft,  which  again  drives  by  means  of  another 
large  pulley  the  small  pulley  of  the  grinder.  The  best  wheels 
for  use  on  these  grinders  for  high-speed  tool  steel,  have  been 
found  to  be  carborundum  ones. 

Rifling  Machine. — The  method  of  driving  of  a  large  rifling 
machine  for  12  in.  guns  is  shown  in  fig.  5.  The  term  "rifling," 
of  course,  is  applied  to  the  operation  of  cutting  the  grooves 
which  run  spirally  along  the  bore  of  the  gun.  In  order  to  do 
this  a  bar  carrying  one  or  more  tools  to  cut  the  grooves  is 
drawn  through  the  gun,  and  turned  as  it  is  moving  to  give 
the  required  twist.  The  saddles  which  guide  the  bar  are 
carried  on  a  bed  within  which  is  the  screw  for  actuating  the 
bar;  as  this  screw  revolves  in  one  direction  or  the  other,  so 
the  bar  is  moved  in  or  out  of  the  gun.  Cutting  is  always  done 
by  pulling  the  bar  through,  not  pushing  it,  and  indeed  I  may 
remark  that  in  boring  operations  it  is  always  better  to  have 
the  cutter  bar  in  tension  than  in  compression  ;  the  end  of  this 
screw  is  coupled  to  a  shaft  passing  right  through  the  gear 
box  and  supported  in  the  bearing  shown  on  the  left  of  it  in 
the  picture.  Tin's  shaft  carries  two  magnetic  clutches  (fig.  5), 
one  on  either  side  of  the  gear  box.  The  motor  of  30  horse 
power  drives  a  pinion,  which  is  always  in  gear  with  the  teeth 
of  the  large  internally-geared  wheel,  and  also  with  a  small 
spur  wheel  running  on  the  same  centre  as  the  former,  but,  of 
course,  in  the  opposite  direction.  A  clutch  on  the  left  connects 
the  screw  shaft  to  this  latter  wheel,  whereas  the  clutch  on  the 
right  attaches  it  to  the  internally-geared  wheel.  It  will  be 
obvious  that  the  direction  of  rotation  of  the  screw  shaft  will 
be  different,  according  as  one  clutch  is  in  action  or  the  other, 
and  owing  to  the  different  ratio  of  the  gears  a  quick  return 
motion  when  not  cutting  is  obtained.      The  motor  and  the 


gears  run  continuously  in  one  direction,  and  therefore  there 
is  only  the  momentum  of  the  screw  shaft  and  inertia  of  the 
screw  and  saddles  with  the  rifling  bar  to  overcome  on  reversal 
of  its  motion.  The  action  of  reversing  is  entirely  automatic, 
and  worked  by  the  movement  of  the  rifling-bar  saddle.  This 
drive  works  very  smoothly  and  well;  it  enables  the  rifling  of 
a  12  in.  gun  to  be  carried  out  in  forty  hours,  six  grooves  being 
cut  simultaneously,  whereas  only  a  few  years  ago  the  same 
operation,  with  one  tool  only  cutting,  took  more  than  three 
weeks,  woiking  day  and  night;  no  less  than  twenty-six  cuts 
have  to  be  taken  to  finish  each  set  of  grooves. 

For  lapping  the  bores  of  guns,  an  operation  which  has  to 
be  done  in  order  to  get  the  extreme  uniformity  of  diameter 
that  is  necessary  in  the  bore,  both  during  manufacture  and 
sometimes  after  the  gun  has  been  in  use,  there  are  three 
machines  in  the  factory  for  dealing  with  various  sizes  of  guns. 
Two  of  these  were  designed  to  be  driven  by  separate  motors, 
and  the  third  was  converted  to  an  electric  drive. 

I  may  remind  you  that  the  operation  of  lapping  is  per- 
formed by  means  of  an  expansible  lead-covered  block  or  head 
charged  with  abrasive  material,  such  as  emery  or  corundum, 
which  is  attached  to  the  end  of  a  rapidly-revolving  shaft,  and 
is  capable,  whilst  revolving,  of  being  moved  from  one  portion 
of»the  bore  to  the  other.  A  short  and  rapid  to  and  fro  motion 
should  preferably  be  given  to  this  head,  so  as  to  prevent  the 
cutting  of  rings  in  the  bore.  The  largest  of  the  three  machines 
is  devoted  to  the  larger  guns,  such  as  the  9  2  in.  and  the 
12  in.,  and  the  motor  is  mounted  above  the  saddle  which 
carries  the  lapping  shaft,  and  drives  the  latter  by  means  of  a 
short  link  belt.  The  large  pulley  is  attached  to  the  shaft  by 
a  feather  sliding  in  a  featherway  cut  the  whole  length  of  it, 
and  in  this  manner  rotates  the  "lapping  head.  The  saddle  is 
traversed  backwards  and  forwards  along  the  bed  by  a  screw 
extending  the  whole  length  of  the  bed,  and  similar  to  the 
leading  screw  of  a  lathe.  This  screw,  however,  is  stationary, 
and  the  traversing  motion  of  the  saddle  is  produced  by  means 
of  a  revolving  nut,  which  is  driven  also  by  a  linked  belt  and 
through  reducing  gear  from  a  pulley  carried  on  the 
other  end  of  the  motor  shaft.  The  quick  to  and  fro  motion 
is  given  to  the  bar  by  the  sleeve,  which  is  clamped  on  to  the 


Fig.  6. 


bar  between  the  two  cheeks  of  the  saddle,  and  has  cam  grooves 
around  it  in  which  guide  blocks  fixed  to  the  saddle  are  made 
to  engage  when  required. 

The  liquid  reverser,  worked  either  automatically  or  by 
hand,  is  in  front  of  the  starting  switch.  The  tightening  of 
the  belt  is  accomplished  by  sliding  the  motor  across  the  saddle, 
and  can  be  done  by  the  hand  wheel  when  the  machine  is 
running. 

The  next  size  of  machine  is  somewhat  similar  in  design,  but 
the  motor  is  underneath  the  bed,  and  drives  by  gear  entirely; 
the  motor  is  not  easily  accessible,  and  is  more  liable  to  damage 
from  emery  and  oil,  and  is  mentioned  more  as  an  example  of 
how  not  to  do  it.  I  must  add,  however,  that  it  works  very  well. 
A  diagram  of  the  switch  connections  is  shown  in  fig.  6. 

The  smallest  machine,  situated  in  the  north-east  shop,  is 
really  a  converted  lathe,  and  is  devoted  to  the  smaller  size 
of  guns  up  to  4  7  in.  I  mention  this  as  a  practical  example 
of  the  advantages  possessed  by  magnetic  clutches  over  the 
old  system  of  reversing  by  a  shifting  belt.  The  machine, 
originally,  had  two  shifting  belts  with  loose  pulleys,  and  a 
fast  pulley  between  them,  on  to  which  the  belts  were  shifted 
in  turn  for  reversing  the  direction  of  motion  of  the  screw 
actuating  the  saddle.    The  central  pulley  was  done  away  with, 
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and  magnetic  clutches  were  applied  to  the  other  two;  either 
one  of  these  can  be  energised  by  a  rocking  switch  actuated 
l>y  hand  or  automatically.  The  result  of  this  change  was  to 
enable  the  saddle  screw  to  be  run  much  quicker  than  before, 
the  reducing  gear  between  the  pulleys  and  the  screw  being 
removed,  and  the  latter  driven  direct,  while  the  motion  is 
reversed  silently,  instead  of  with  a  screeching  of  belts  and  clash- 
ing of  gear.  Altogether,  four  magnetic  clutches  are  used 
with  this  machine,  two  on  the  main  shaft,  one  to  drive  the 
headstock  which  rotates  the  gun,  and  another  to  drive  the 
open  and  crossed  belts,  and  then  there  are  the  two  already 
described.  This  may  seem  a  somewhat  extravagant  number 
to  employ  on  one  machine,  but  it  is  justified  because  the 
machine  is  not  one  that  is  in  constant  use,  and  the  power 
absorbed  by  running  three  belts  idle  is  very  considerable,  and 
quite  a  large  figure  when  compared  even  with  the  total  capital 
cost  of  the  clutches,  instead  of  the  interest  thereon  and 
depreciation. 

(To  be  continued.) 


SPEED  TRIALS  OF  THE  CUNARD  TURBINE 

STEAMER  CARMANIA. 

The  new  Cunard  steamer  Carmania  arrived  at  Liverpool  on  the 
22nd  ult.,  her  trials  on  the  Clyde  having  been  so  successful  that 
she  is  considered  practically  ready  for  handing  over.  The  com- 
pletion of  the  trials  makes  possible  the  first  comparison  of 
real  value  between  the  marine  steam  turbine  and  the  recipro- 
cating engine,  as  fitted  to  the  Caronia,  a  sister  ship,  both  vessels 
being  built  by  Messrs.  John  Brown  and  Company  Limited,  of 
Clydebank. 

'I  he  Carmania,  the  largest  turbine-propelled  vessel  in  the 
world,  is  of  the  following  dimensions  :  Length  over  all,  678  ft. ; 
breadth  moulded,  72  ft.;  depth  to  shelter  deck,  52  ft.;  draught 
of  water  laden,  32  ft.;  displacement,  29,800  tons;  gross  tonnage, 
20,000  tons. 

The  trials  were  run  on  the  Firth  of  Clyde  at  intervals 
between  November  17th  and  21st.  On  the  17th  the  Carmania 
went  the  first  of  her  official  trials.  This  consisted  of  four  runs 
on  the  measured  mile  at  Skelmorlie,  and  also  a  six  hours'  run. 
The  contract  required  that  a  speed  of  19  knots  should  be  main- 
tained on  this  six  hours'  run.  On  the  four  runs  on  the  mile 
the  speed  was  practically  20J  knots,  notwithstanding  the  fact 
that  the  ship  had  not  been  docked  since  she  was  launched  in 
February,  and  was  therefore  very  foul  below  the  water-line. 
On  the  trials  of  the  Caronia  the  speed  on  the  measured  mile  with 
a  given  power,  and  after  docking  and  cleaning  at  Liverpool,  was 
about  half  a  knot  more  than  that  obtained  before  docking. 
Granting  that  the  same  rule  will  hold  good  in  the  Carmania,  as, 
of  course,  it  will,  the  newer  vessel  will  be  fully  a  knot  and  a  half 
in  excess  of  the  guaranteed  speed,  and  one  knot  in 
excess  of  the  trial  performances  of  the  Caronia  under  con- 
ditions as  exactly  similar  as  possible.  Besides  the  runs  on  the 
measured  mile  and  the  first  six  hours'  continuous  running  the 
contract  provided  that  after  an  interval,  to  be  determined  by 
the  directors  of  the  Cunard  Company,  the  vessel  should  run 
a  second  six  hours'  continuous  trial  at  contract  speed.  This 
trial  took  place  on  21st.  On  this  trial  exceptionally  high  speed 
was  not  aimed  at,  the  rate  all  through  being  a  little  over  19 
knots. 

Those  who  were  in  the  stokehold  of  the  Caronia  during  the 
trials  of  that  vessel  and  also  in  that  of  the  Carmania  could 
scarcely  fail  to  be  impressed  with  the  fact  that  the  second  vessel 
steamed  more  easily  than  the  first.  It  follows,  therefore,  that  if 
the  Carmania  improves  on  the  Caronia  in  the  matter  of  economy, 
she  will  be  an  extremely  economical  vessel,  and  will  clearly 
demonstrate  the  efficiency  of  the  turbine  system  of  propulsion, 
and  establish  beyond  doubt  the  value  of  the  large  number  of 
preliminary  experiments  which  were  made  by  Messrs.  John 
Brown  and  Company  in  connection  with  the  evolution  of  the 
design  of  the  turbines  for  the  ship.  In  regard  to  the  question 
of  manoeuvring,  the  Carmania's  efficiency  was  proved  by  an 
incident  that  occurred  when  the  vessel  was  going  down  the 
river  last  week.  Owing  to  a  slight  and  unimportant  mishap  to 
the  steering  gear,  the  propelling  machinery  only  was  for  a 
short  time  available  for  steering  purposes,  and  during  that 
short  time  the  ship  was  steered  by  means  of  the  turbines  in  a 
way  that  was  entirely  satisfactory.  On  the  measured  mile  trials 
it  was  proved  that  at  full  speed  the  turning  circle  of  the 
Carmania  was  considerably  less  than  that  of  the  Caronia.  As  to 
vibration,  there  was  on  each  vessel  an  ingenious  instrument  for 
testing  nut  only  horizontal,  but  also  vertical  vibrations,  and  the 
records  taken  clearly  showed  that  the  vibration  in  the  Carmania 
was  exceedingly  slight.  No  records  of  coal  consumption  have 
yet  been  taken,  but  these  will  be  obtained  in  actual  service  on 
the  Atlantic,  and  it  is  firmly  believed  that  the  Carmania  will 
Drove,  like  the  preceding  ships  built  at  Clydebank  for  the 
Cunard  Company,  exceptionally  economical  of  fuel,  and  that  she 
will  finally  establish  the  superiority  of  the  marine  steam  turbine 
in  this  important  respect. 


REPORT   ON    TRIALS   OF    SUCTION  GAS 
PRODUCER  PLANTS.* 

( Concluded  from  page  833.) 

In  the  light-load  test  the  coal  consumption  was  not  measured, 
as  the  object  was  rather  to  ascertain  the  capabilities  of  the 
producers  to  supply  gas  to  the  engines  when  running  without 
any  load. 

All  the  plants  that  were  tested  completed  this  light-load  trial 
satisfactorily. 

If  they  desired,  exhibitors  were  allowed  to  remove  any  ashes 
or  clinker  from  the  producers  in  the  course  of  and  at  the  end 
of  the  full  and  of  the  half  load  trials.  This  was  done  with  all 
the  producers  except  the  Dowson  producers,  which  were  worked 
by  the  National  Gas  Engine  Company,  and  which  were  not 
cleaned  out  till  the  close  of  the  third  test. 

At  the  end  of  the  power  and  light-load  trials  all  the  pro- 
ducers were  thoroughly  emptied  and  an  examination  made  for 
clinker.  Tt  was  originally  intended  to  weigh  the  ashes  and 
clinker,  but  unfortunately  on  account  of  an  accident  this  became 
impracticable. 

On  the  whole,  it  was  considered  that  the  total  amount  of 
clinker  formed  during  the  trials  was  practically  the  same  in 
each  plant.  The  amount  was  very  small,  and  did  not  appear 
to  have  any  disadvantageous  effect  on  the  working  of  any  of 
the  plants. 

In  arriving  at  an  estimate  of  the  coal  consumption  of  the 
National  Gas  Engine  Company's  plants,  it  was  felt  that  owing 
to  the  clinker  not  having  been  removed  from  the  producers  at 
the  end  of  the  full  and  half  load  trials  a  certain  amount  should 
be  added  on  to  the  observed  consumption.  This  has  been  done. 
The  efficiency  of  the  plants  is  in  no  way  detracted  from  by  this. 

After  the  producers  had  been  emptied  and  allowed  to  cool, 
a  further  test  was  made  to  ascertain  the  length  of  time  required 
to  get  up  to  full  working  load,  starting  with  the  producer  empty 
and  cold.  The  time  occupied  was  taken  from  the  moment  of 
inserting  the  firewood  until  the  engine  was  carrying  the  same 
load  as  during  the  full-power  trial,  and  this  load  it  was  required 
to  sustain  for  20  minutes. 

The  average  time  required  for  this  test  seemed  to  be  about 
15  minutes.  A  tabulated  list  of  the  times  taken  by  the  various 
plants  is  given  later. 

Two  of  the  plants — the  Acme  Engine  Company  and  the 
Industrial  Engineering  Company  (large  plant) — were  not  sub- 
jected to  any  complete  tests.  This  was  no  doubt  due  to  the  fact 
that  the  engines  had  not  been  properly  tested  before  being 
erected  in  the  test  shed,  and  in  consequence  they  stopped  running 
on  several  occasions  owing  to  defective  ignition  and  other  causes. 
So  far  as  could  be  ascertained,  the  stoppages  in  these  two  plants 
were  not  due  to  any  defect  in  the  gas  producer. 

The  plant  supplied  by  Messrs.  Crossley  Bros,  did  not  com- 
plete the  full-power  trial  owing  to  the  producer  failing  to 
supply  gas,  and  it  was  compelled  to  stop  at  the  end  of  812  hours. 
This  is  greatly  to  be  regretted,  as  the  plant  was  doing  good 
work,  and  no  doubt  it  could  have  completed  the  trial  satis- 
factorily but  for  an  error  of  judgment  on  the  part  of  the 
attendant  with  regard  to  the  manipulation  of  the  plant. 

The  small  plant  exhibited  by  the  Industrial  Engineering  Com- 
pany, after  having  satisfactorily  completed  the  full-power  trial, 
was  compelled  to  stop  On  the  half-load  trial  after  running  for 
8  43  hours.  This  was  attributed  to  the  presence  of  moisture  on 
the  igniting  points  in  the  engine,  but  it  was  practically  impossible 
to  arrive  at  any  satisfactory  conclusion  on  the  matter.  Con- 
sidering that  this  plant  completed  the  full-power  and  light-load 
trials  without  a  stop,  it  is  not  likely  that  the  stoppage,  on  the 
occasion  referred  to,  was  due  to  any  defect  in  the  producer,  but 
rather  to  a  want  of  proper  attention  to  the  working  of  the 
engine. 

There  were  momentary  stoppages  on  some  of  the  other  plants^ 
mainly  caused  by  engine  troubles,  and  cannot  be  looked  upon 
in  a  serious  light. 

With  the  above-mentioned  exceptions,  none  of  the  plants 
experienced  any  real  difficulty  in  running  for  the  specified 
period  of  ten  hours; in  fact,  there  is  no  doubt  that  they  could 
easily  have  worked  quite  well  for  a  much  longer  time. 

The  amount  of  attention  which  these  plants  require  is  remark- 
ably small,  very  little  labour  being  necessary  for  cleaning  and 
stoking.  Working  under  ordinary  conditions — not  a  test — 
it  is  not  considered  that  it  would  have  been  necessary  to  clean 
out  the  ashes  and  clinker  except,  perhaps,  at  the  end  of  each 
day's  run;  this,  in  any  case,  is  a  simple  operation,  which  can  be 
performed  in  a  few  minutes,  and  does  not  require  the  presence 
of  a  special  attendant. 

All  the  producers  were  provided  with  doors  for  removing  any 
accumulation  of  ash  and  clinker. 

On  the  whole,  the  results  of  the  trials  were  most  satisfactory, 
and  the  economy,  efficiency,  and  simplicity  of  working  of  the 
suction  gas-producer  plant  was  demonstrated  beyond  question 

'Trials  carried  out  hy  the  Highland  and  Agricultural  Society  of  Scotland 
Glasgow  Show,  1905. 
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On  the  combined  trials  at  full  and  half  load  (20  hours  j    accurate  results,  no  attempt  has  been  made  to  place  the  various 

altogether)  the  average  coal  consumption  for  all  the  plants  was  plants  in  any  order  of  merit.    For  the  combined  trials  the  coal 

about  1  lb.  of  coal  per  brake  horse  power  per  hour,  costing  consumption  for  the  large  engines  is  practically  the  same  for 

about  one-twentieth  of  a  penny — coal  at  9s.  3d.  per  ton.  all  plants.    The  greatest  variation  is  to  be  seen  in  the  coal 


TABLE  III. — Tbials  of  Plants  of  about  Eight  Brake  House  Power  Capacity. 

Full  Load  Trial. 


The  Campbell  Gas 
Engine  Co.,  Halifax. 

The  Industrial 
Engineering  Co., 
Hyde,  near 
Manchester. 

The  National  Gas 
Engine  Co., 
Ashton-under-Lyne. 

Messrs.  Tangyes  Ltd., 
Birmingham. 

Duration  of  trial,  hours   

Circumference  of  brake-wheel  (effective),  feet   

Mean  effective  pressure,  lbs.  per  square  inch   

8 
10 

13-33 
9S-75 
10-90 

87-85 
232  5 
8-25 

12 
77'8 
106-4 
9*66 
85-4 

13-5 
10 

18  57 

89-3 
5-0 

84-3 
204  9 
9-72 
8-5 

14 

s 
10 

14  26 
1-26-1 

23  -j 
102-6 
219  8 
9-74 

15 

83-8 
97  2 
11-88 
S20 

->■', 

10 

15-19 
05-25 
14  50 
80-75 
224-4 
8-34 

16 

75  8  . 
92-1 
10-86 
76-8 

Coal  per  B.H.P.  per  hour,  lbs  

160  75 
1-22 

11025 
113 

*820 
0-84 

100-5 
1-25 

Half  Load  2  rial. 

  ( 

The  Campbell  Gas 
Engine  Co. 

The  Industrial 
Engineering  Co. 

The  National  Gas 
Engine  Co. 

Messrs.  Tangyos  Ltd. 

Duration  of  trial,  hours   

Circumference  of  brake-wheel  (effective),  feet  

Load  on  brake,  lbs  

Spring  balance  reading,  lbs  

Effective  load  on  brake,  lbs.   . .   

Revolutions  per  minute,  mean  

Brake  horse  power  

Mean  effective  pressure,  lbs.  per  square  inch   

Eiplosions  per  minute,  mean  

Indicated  horse  power  .... 

Mechanical  efficiency,  per  cent  

10 

13-33 
56-0 

9-7 
46-3 
236-8 

4-43 
76-2 
72-1 

6-41 
6U-1 

8-43 

18-87 
37-6 

2-0 
35-6 
217-4 

4-36 

10 

14-26 
63  0 
7  1 
55  9 
222 

5-  36 
76-3 
62-7 

6-  97 
76S 

10 

15  19 
48-5 
4-1 
44-4 

225-4 
4*57 
80-6 
59-7 
7-49 
61-0 

Total  coal  used,  lbs  

Coal  per  B.H.P.  per  hour,  lbs  

41-5 

0"94 

5G-75 
1-55 

*49-0 
O-'Jl 

67-5 
1-48 

Average  coal  consumption  per  B.H.P.  per  hour  on  full  and  half  load 
trials  combined,  lbs  



1-12 
0-282 

1  26 

-  0-87 

1-30 

Capacity  of  producer  per  de^ared  B.H.P.,  cubic  feet   

 —  

0-161 

0-372 

0-212 

'Bemarks  on  trials                                   ^  .  .     .  l 

Completed  full  load 
trial  without  a  stop. 
During  the  half  load 
trial  the  load  on  the 
brake  was  relieved  for 
two  minutes,  so  that 
the  engine  might  be 
stopped    for    a  few 
seconds  to  replace  a 
pin  on  ignition  gear. 

Completed  full  load 
trial  without  a  stop. 
Did  not  complete  half 
load  trial.  Uncertain 
as  to  cause  of  stop- 
page.   This  is  a  larger 
engine  than  the  one 
originally  entered  for 
the  trials. 

Completed  both  trials 
without  a  stop.  This 
engine,    unlike  the 
rest,    was   not  pro- 
vided    with  water 
tanks,   and  obtained 
its     cooling  water 
direct  from  the  main. 

Lo.id  on  brake  re- 
lieved for  91  minutes 
on  full  load  trial  due 
to  poor  gas ;  engine 
did  not  stop.  Com- 
pleted half  load  trial 
without  a  stop. 

*  61b.  and  35  lb.  a  !d>-d  to  observed  consumption  for  presence  of  clinker  at  end  of  full  and  half  load  trials  respectively.  Total  clinker  and  ash  collected  at  He 
end  of  the  three  load  trials  =  12  lb. 


This  is  a  remarkable  result;  it  means  that  an  engine  develop-  consumption  of  the  small  plants — 0  87  to  130  lb.  per  brake  horse 

ing  20  brake  horse  power  can  be  run  at  a  cost  of  about  one  power  per  hour.    This  was  to  be  expected. 

penny  per  hour.  ;       A  rather  curious  point  occurs  with  regard  to  the  results  as 

Considering  the  manifest  difficulties  in  arriving  at  strictly  obtained  from  the  trials  of  the  Campbell  Gas  Engine  Company's 
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plants.  The  coal  consumption  per  brake  horse  power  per  hour 
is  less  on  the  half  load  than  on  the  full-load  trial.  This  is 
obviously  the  opposite  from  what  should  be  the  ease,  and  it  may 
be  due  to  the  fact  that  the  fires  in  the  producers  in  these  two 
plants  were  not  lighted  until  the  morning  of  the  first  test, 
whereas  the  other  plants  had  their  producers  in  working  order 
the  night  previously.  This  would  naturally  mean  that  a  quantity 
of  fuel  was  expended  in  heating  up  the  walls  of  the  producer.  It 
is  also  possible  that  a  difference  in  the  degree  of  "  cliukering  " 
in  the  two  trials  might  to  some  extent  account  for  the  dis- 
crepancy. No  other  explanation  seems  to  be  available,  as  all 
the  weights  of  fuel  used  were  very  carefully  checked. 

It  would  be  unjust  to  draw  any  invidious  distinctions  between 
the  various  plants.  Without  exception  they  are  simple  in 
construction,  and  every  detail  both  in  engine  and  gas-producing 
plant  has  evidently  been  carefully  considered  with  a  view  to 
giving  the  best  results.  The  committee  feel  that  they  have 
performed  the  task  which  they  undertook,  viz.,  of  demonstrating 
publicly  the  economy  and  workability  of  the  suction  gas-pro- 
ducer plant. 

The  time  required  to  get  up  each  plant  to  full  working  load, 
starting  with  the  gas  producer  empty  and  cold,  was  found  on 
trial  to  average  about  15  minutes. 

The  results  of  the  various  trials  are  given  in  Tables  II.  and  III. 


TRADE  NOTES. 


John  Spencer  Ltd.,  Globe  Tube  Works,  Wednes- 
bury,  send  trade  list  of  wrought-iron  gas,  steam,  and  water 
tubes  and  fittings.  They  are  makers  of  special  pipe  joints, 
ventilating  pipes,  telephone  and  tramway  poles,  etc. 

Messrs.  Alfred  Herbert  Limited,  Coventry,  have 
just  issued  an  illustrated  list  of  machine  tools,  particularly 
designed  and  adapted  for  the  manufacture  of  motor  parts.  It 
is  stated  that  the  Daimler  Motor  Company  purchased  £900 
worth  of  these  tools  within  the  past  year  from  the  above  firm. 

Messrs.  Ed.  Bennls  and  Company  Limited, 

Little  Hulton,  near  Bolton,  and  28,  Victoria  Street,  West- 
minster, S.W.,  have  just  produced  two  interesting  pamphlets 
descriptive  of  their  specialties.  They  are  both  well  illustrated, 
one  giving  particulars  of  the  coal-conveying  plant,  as  installed 
by  them  at  the  Metropolitan  Electric  Supply  Company's  Works, 
at  Acton  Lane,  N.W.,  and  the  other  describes  the  coal  and 
ash  handling  plant  at  the  Grimethorpe,  Frickley,  and  Carlton 
Main  Collieries,  Barnsley.  Messrs.  Bennis  and  Company  will 
be  happy  to  send  copies  to  any  who  are  genuinely  interested  in 
these  matters. 

Important  Order  for  Dredging  Plant  for  the-Egyptian 
Government. — Messrs.  Wm.  Simons  and  Com- 
pany Limited,  Benfrew,  have  received  an  order  to  con- 
struct a  1,000-ton  powerful  bucket  hopper  dredger,  two  hopper 
barges,  and  a  steam  tug  for  the  port  of  Alexandria,  Egypt. 

Messrs.  Mayes  and  Langdown,  of  Christchurch, 
New  Zealand,  importers  of  "  All  British  "  cycles  and  motors, 
write  to  the  British  Empire  Motor  Trades  Alliance  Limited  that 
they  are  prepared  to  act  as  agents  for  any  goods,  sent  to  their 
care,  for  the  forthcoming  Christchurch  Exhibition. 

Paterson  Purifiers  for  Power  Plants.. — The  Paterson 
Engineering:  Company  Limited  have  received  the 
following  orders,  amongst  others,  for  their  specialties:  One 
Paterson  condensation  water  purifier,  of  70,000  lb.  hourly 
capacity,  for  the  Cleveland  and  Durham  County  Electric  Power 
Company,  through  Messrs.  Willaiis  and  Bobmson  Ltd.;  two 
type  "  A  "  water  softeners  and  heaters  with  quartz  sand  filters, 
each  of  25,000  lb.  hourly  capacity,  for  the  Great  Western  Bail- 
way  Electric  Power  Station,  Park  Boyal,  through  Messrs.  Aiton 
and  Company;  two  Greasey  condensation  water  purifiers  and 
make-up  softeners,  each  of  30,000  lb.  hourly  capacity,  to  the 
order  of  Messrs.  J.  G.  White  and  Company,  for  Buenos  Ayres 
and  Monte  Video;  one  softener  and  heater,  of  30,0001b.  hourly 
capacity,  for  the  Borough  of  Southwark  Electricity  Works. 
They  have  also  in  hand  purifiers  for  the  Cape  Copper  Company's 
Works,  South  Wales;  Poplar  Union  Workhouse;  Felix  Hotel, 
Felixstowe ;  Messrs.  Hollingworth  and  Company,  Turkey  Mill, 
Maidstone,  etc. 

We  have  received  from  Messrs.  Whyte,  Thomson, 

and  Co.,  144,  Broomielaw,  Glasgow,  and  Moorgate  Station 
Chambers,  London,  E.C.,  new  catalogues  of  engineering  instru- 
ments. They  comprise  indicators  of  various  designs  on  .Mackay's, 
improved  Mclnnes,  and  Doran  patents,  and  are  particularly 
adapted  to  modern  requirements  of  high  speeds  and  special 
services.  The  Whyte-Thomson  "  New  Era  "  Model  IV.  is  a 
complete  departure  from  other  indicators,  and  has  many 
advantageous  features. 

Messrs.  J.  B.  Stone  and  Co.,  135,  Finsbury  Pave- 
ment, London,  S.E. — Pamphlet  of  the  "  Clipper  "  belt  fastener. 
This  gives  a  smooth  running  joint,  and  avoids  waste  of  material. 


Messrs.  Mechan  and  Co.  Ltd.,  Glasgow,  have 
secured  the  contract  for  the  supply  of  twenty  miles  of  riveted 
steel  piping  for  the  Rand  water  distributing  scheme.  The 
pipes  are  to  be  from  16  in.  to  22  in.  in  diameter. 

A  useful  catalogue,  compiled  by  Messrs.  Aiton  and 
Company,  Western  Works,  Hythe  Boad,  Willesdeu 
Junction,  N.W.,  contains  full  tabulated  lists  of  cast-iron  and  steel 
bends,  tees,  elbows,  etc.  The  firm  are  makers  of  steam  pipes 
and  accessories,  having  contracted  with  a  large  number  of 
central  stations. 

We  understand  that  the  North-Eastern  Railway  Company 
have  just  recently  placed  an  order  for  the  early  delivery  of  no 
truer  than   200  truck  frames,  of  a  patent  design,   with  the 
Brush     Electrical     Engineering;  Company. 
Limited,  of  Loughborough. 


LAUNCHES  AND  TRIAL  TRIPS. 


Cayo  Gitano.— On  Friday,  November  10th,  the  new  screw 
steamer  Cayo  Gitano,  built  by  Messrs.  John  Readhead  and 
Sons,  West  Docks,  South  Shields,  to  the  order  of  the  Cuban 
Steamship  Co.  Limited,  London,  was  taken  to  sea  for  her 
official  trial  trip.  The  vessel  is  343  ft.  over  all,  by  45  ft.  broad, 
by  26  ft.  6  in.  depth  moulded,  and  has  been  built  to  Lloyd's 
highest  class  under  special  survey  and  to  spar  deck  rule,  with 
lofty  'tween  decks,  and  having  long  bridge  and  poop  combined, 
on  which  are  placed  cabin  houses  for  accommodation  of  captain 
and  passengers,  and  a  separate  house  for  engineers  and  officers, 
the  crew  being  berthed  under  topgallant  forecastle.  Her 
engines,  also  constructed  by  Messrs.  John  Readhead  and  Sons, 
are  of  the  triple-expansion  type,  having  cylinders  24J  in., 
40  in.,  and  5(5  in.,  with  45  in.  stroke,  supplied  with  steam  from 
two  large  steel  boilers  working  at  a  pressure  of  1801b.  per 
square  inch.  The  trial  was  in  every  way  successful  and  satis- 
factory  to  all  concerned.  The  vessel  and  machinery  have  been 
constructed  under  the  superintendence  of  Mr.  H.  Barringer, 
London.  This  is  the  seventh  vessel  built  for  the  above  firm 
by  Messrs.  John  Beadhead  and  Sons. 

Drumcree.— On  November  11th  there  was  launched  from 
the  South-wick  yard  of  Messrs.  Robert  Thompson  and  Sons,  the 
steel  spar-decked  steamer  Drumcree,  built  to  the  order  of 
Messrs.  Joseph  Chadwiek  and  Son,  of  Liverpool.  The  principal 
dimensions  are:  Length  over  all,  386ft.;  breadth,  49  ft.  9  in. ; 
depth  moulded,  27  ft.  8  in.  She  is  designed  to  carry  a  large 
cargo  on  a  light  draught  of  water,  and  is  constructed  with 
extra  strengthening  to  obtain  Lloyd's  minimum  freeboard  for 
three-decked  vessels.  The  engines  are  being  supplied  by  the 
North-Eastern  (Marine  Engineering  Co.  Limited,  of  Sunderland, 
having  cylinders  25  in.,  41  in.,  and  67  in.,  with  a  stroke  of 
48  in.,  and  three  large  boilers  of  180  1b.  pressure. 

Empress  of  Britain. — The   twin-screw  steamer  Empress 
of  Britain,  which  the  Fairfield  Shipbuilding  and  Engineering 
Company  Limited,  Govan,  launched  on  November  11th,  is  the 
first  of  two  sister  ships  which  the  firm  are  building  for  the 
Atlantic  mail  and  passenger  service  of  the  Canadian  Pacific 
Railway  Company.    The  second,  the  Empress  of  Ireland,  is 
well  forward,  and  will  be  launched  in  January  of  next  year. 
The  Empress  of  Britain,  which  will  displace  20,000  tons,  ifl 
built  to  Lloyd's  three  deck  and  shelter  deck  100  Al  class,  with 
forecastle  and  long -bridge.    A  cellular  double  bottom  is  fitted 
the  full  length  of  the  ship,  and  the  vessel  is  sub-divided  into 
separate  compartments  by  water-tight  bulkheads,  which  are 
arranged  and  constructed  so  as  to  obtain  every  security.  There 
are  nine  water-tight  bulkheads,  all  extending  to  the  level  of 
the  upper  deck,  and  they  are  built  in  accordance  with  the 
recommendations  of  the  Bulkhead  Committee,  so  that  with  any 
two  compartments  filled  with  water  the  ship  would  still  remain 
afloat.      There  are  in  all  eight  decks.      There  are  12  cargo 
winches  and  two  boat-hoisting  winches;  also  three  large  refri- 
gerating machines  and  one  small  machine.    The  steering  gear 
is  of  the  latest  type,  with  telemotor,  and  there  is  also  a  reserve 
steam  steering  gear,  which  may  be  readily  put  into  operation 
if  required.    A  very  special  feature,  and  an  innovation  in  this 
class  of  vessel,  is  a  topgallant  forecastle.      This  is  a  great 
height  above  the  waterliue,  and  in  addition  to  giving  the  ship 
a  most  imposing  appearance,  it  increases  to  a  very  large  extent 
the  weather  qualities  of  the  vessel.    This  arrango-nent  also 
gives  practically  two  forecastles,  one  on  the  upper  deck  for 
the  third-class  accommodation,  and  the  other  on  the  shelter 
deck  forward,  where  the  crew  have  their  quarters.    The  pro- 
pelling machinery  consists  of  two  sets  of  quadruple-expansion 
engines,  each  set  having  four  cylinders  working  on  four  cranks, 
balanced  on  the  Yarrow,  Schlick,  and  Tweedy  system,  which 
reduces  vibration  to  a  minimum,  thereby  tending  greatly  to 
the  comfort  of  the  passengers.    The  reversing  gear  is  of  the 
"  all-round  "  type,  controlled  by  a  double-cylinder  steam  engine. 
The  propellers  have  each  four  blades  of  manganese  bronze, 
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the  bosses  being  of  cast  steel.  The  condensing  water  is  circu- 
lated through  the  condensers  by  two  large  centrifugal  pumps, 
one  for  each  condenser,  and  each  worked  by  an  independent 
engine.  The  air  pumps  are  independent  of  the  main  engines, 
and  are  worked  by  separate  steam  engines.  The  boilers  are 
nine  in  number,  and  are  in  two  water-tight  compartments, 
with  a  large  coal  bunker  between.  There  are  six  double  ended 
and  three  single-ended  boilers  of  the  ordinary  multitubular 
tvpe,  arranged  to  work  with  Howdeu's  forced  draught,  con- 
structed entirely  of  steel,  and  adapted  for  a  working  pressure 
of  2201b.  per  square  inch.  The  double-ended  boilers  have  each 
eight  furnaces,  and  the  single-ended  four  furnaces,  making  a 
total  of  60  furnaces.  The  products  of  combustion  are  led  into 
two  funnels. 

Alga. — The  steamship  Alga  was  launched  from  the  Neptune 
Works  of  Swan,  Hunter,  and  YV'igham  Bichardson  Limited  on 
November  13th.  This  vessel  is  a  steel  screw  steamer  of  324  ft. 
in  length  by  46^  ft.  beam,  and  will  carry  a  large  dead  weight 
on  a  light  draught.  She  will  be  rigged  as  a  fore  and  aft 
schooner,  and  is  being  constructed  to  attain  the  highest  class 
in  Lloyd's  Eegister.  The  steamer  is  being  built  to  the  oide.' 
of  the  Alga  Steamship  Company  Limited,  of  Trieste,  of  which 
company  Mr.  E.  Pollich,  of  Trieste,  is  the  manager. 

Cara- — Messrs.  William  Hamilton  and  Co.  Limited,  Port- 
Glasgow,  launched  on  November  15th  the  steel  screw  steamer 
Cara,  which  they  have  built  to  the  order  of  Messrs.  Jap  and 
Kirby,  Liverpool.  The  principal  dimensions  of  the  vessel  are : 
Length,  372  ft.  6  in.;  breadth,  50  ft.  3  in.;  depth,  27  ft.  6  in.; 
with  a  dead-weight  carrying  capacity  of  6,500  tons  on  Lloyd's 
summer  freeboard.  The  vessel  has  been  built  to  Lloyd's 
highest  class  under  special  survey,  and  also  under  the  super- 
intendence of  Captain  Watt,  of  Newport,  and  Mr.  Archibald 
Walker,  of  London.  All  the  latest  appliances  have  been  fitted 
for  the  rapid  handling  of  cargo.  The  machinery,  supplied  by 
Messrs.  David  Eowan  and  Co.,  Glasgow,  will  consist  of  triple- 
expansion  engines,  having  cylinders  25  in..  41  in.,  and  67  in 
by  45  in.  stroke;  two  single-ended  boilers,  1801b.  working  pres- 
sure; and  the  usual  auxiliary  machinery. 

Urania. — The  Campbeltown  Shipbuilding  Company  launched 
on  November  15th  a  steamer  of  about  2,000  tons  for  Mr.  Alfred 
Cliristensen,  of  Copenhagen.  The  vessel  was  named  Urania. 
Immediately  after  the  launch  she  left  in  tow  for  Glasgow, 
where  she  will  be  engined. 

Arlington  Court- — On  November  15th,  the  steamship 
Arlington  Court,  which  has  been  built  by  Eobert  Stephenson 
and  Co.  Limited.  Hebburn-on-Tyue,  to  the  order  of  the  Court 
Line  Limited,  left  the  Tyne  to  undergo  her  official  full-power 
trial  over  the  measured  mile.  The  Arlington  Court,  which 
has  been  built  to  the  three-deck  rule,  with  one  deck  laid,  is 
of  the  following  dimensions :  Length,  367  ft.;  breadth,  50  ft.; 
depth  moulded,  30  ft.  2  in. ;  and  takes  the  highest  class  in 
Lloyd's  Registry.  The  machinery,  which  has  been  constructed 
by  Messrs.  Blair  and  Co.,  Stockton,  consists  of  a  set  of  large 
triple-expansion  engines,  supplied  with  steam  by  two  large 
single-ended  boilers,  with  a  working  pressure  of  180  lb.  per 
square  inch.  During  the  trjal  the  vessel  encountered  heavy 
weather,  but  her  various  tests  were  very  successful,  a  mean 
speed  of  10^  knots  being  obtained. 

Forward- — There  was  launched  from  the  shipyard  of 
Messrs.  Cochrane  and  Sons,  shipbuilders,  Selby,  on  November 
14th,  a  handsomely-modelled  steel  screw  trawler,  the  principal 
dimensions  being  127  ft.  by  22  ft.  by  lift.  6  in.  depth  of  hold. 
The  vessel  has  been  built  to  the  order  of  Mr.  Edward  Cyril 
Grant,  of  Grimsby,  and  will  be  fitted  with  powerful  triple- 
expansion  engines  by  Messrs.  C.  D.  Holmes  and  Co.,  of  Hull. 
The  vessel  is  replete  with  all  the  latest  improvements  for  fish- 
ing purposes.  As  t lie  vessel  left  the  way  she  was  gracefully 
christened  the  Forward  by  Miss  Letten,  of  Grismby,  after 
which  the  company  adjourned  to  the  builders'  offices,  where 
cake  and  wine  were  served,  and  the  customary  toasts  given 
and  responded  to. 

Carthusian. — There  was  launched  on  November  15th,  from 
the  yard  of  Messrs.  Wm.  Doxford  and  Sons  Limited,  Pallion, 
Sunderland,  a  large  single-decked  turret  steamer,  built  to  the 
order  of  Messrs.  James  Mathias  and  Sons,  of  Cardiff  and 
Aberystwith,  and  named  the  Carthusian.  She  will  carry 
6,800  tons  on  a  draught  of  22  ft.,  and  is  a  duplicate  of  the 
Pearlmoor,  recently  launched  for  Messrs.  Walter  Bunciman 
and  Co.,  of  Newcastle. 

Bellgrano. — Messrs.  Napier  and  Miller  Limited,  Yoker, 
launched,  on  November  14th,  the  steel  screw  steamer  Bellgrano, 
built  to  the  order  of  Messrs.  Bell  Brothers  and  M'Lelland, 
Glasgow.  The  Bellgrano  is  the  largest  and  finest  steamer 
which  has  been  built  for  this  firm,  the  principal  dimensions 
being  400  ft.  long  by  51ft.  broad  by  29  ft.  3  in.  deep,  with  a 
gross  tonnage  of  about  4,700.  The  vessel  has  been  built  to 
the  highest  class  under  British  Corporation  rules.  She  has  a 
poop,  bridge,  and  topgallant  forecastle.  Accommodation  for 
captain,  officers,  engineers,  and  twelve  saloon  passengers  is 


arranged  in  houses  on  bridge  deck.  Water  ballast  has  been 
provided  for  in  a  cellular  double  bottom  and  also  in  aft  peak. 
The  holds  are  specially  arranged  as  free  of  obstruction  as 
possible  to  facilitate  the  shipment  of  heavy  and  bulky  cargo, 
and  a  complete  arrangement  of  hutches,  fourteen  derricks, 
and  ten  steam  winches  for  the  expeditious  handling  of  cargo 
is  provided.  The  machinery,  which  is  being  supplied  by  Messrs. 
David  Eowan  and  Co.,  Glasgow,  consists  of  triple-expansion 
engines  with  cylinders  27  in.,  45  in.,  and  75  in.  diameter  and 
48  in.  stroke,  with  three  boilers  of  large  size. 

LuchoW- — Scott's  Shipbuilding  and  Engineering  Company, 
Greenock,  launched  on  November  14th  the  steel  screw  steamer 
Luchow,  for  the  China  Navigation  Company  Limited,  London. 
This  is  the  fifth  of  six  steamers  ordered  by  the  company  from 
the  Greenock  building  firm.  The  dimensions  are  267  ft.  by 
40  ft.  by  22J  ft.,  and  the  carrying  capacity  is  2,200  tons.  After 
the  launch  the  vessel  was  placed  in  the  firm's  basin  for 
machinery  and  fitting  out. 

Messes.  Eussell  and  Company,  shipbuilders,  Port-Glasgow, 
launched  on  November  14th,  a  steel  spar-decked  screw  steamer 
of  the  following  dimensions:  Length,  385  ft.;  breadth,  49ft. 
9  in.;  depth,  29  ft.,  with  a  dead-weight  carrying  capacity  of 
7,250  tons  on  Board  of  Trade  summer  freeboard.  Triple- 
expansion  engines,  having  cylinders  26  in.,  42  in.,  and  70  in., 
and  a  stroke  of  48  in.,  will  be  supjalied  by  Messrs.  Eankine  and 
Blackmore,  Greenock. 

Westminster- — The  steamship  Westminster,  which  has  been 
built  at  the  Wallsend  yard  of  Swan,  Hunter,  and  Wigham 
Eichardson  Limited  for  Sir  John  Jackson  Limited,  was  taken 
to  sea  on  Nov.  16th  for  her  trial  trip.  She  is  of  the  following 
leading  dimensions,  viz.:  Length  over  all,  386ft.;  beam 
extreme,  47  ft.  3  in.;  and  depth  moulded,  30  ft.  9  in.;  and  she 
has  been  designed  to  carry  a  dead-weight  cargo  of  about  7,000 
tons  on  a  moderate  draught  of  water.  The  machinery  has  been 
constructed  by  the  Wallsend  Slipway  and  Engineering  Company 
Limited,  and  consists  of  a  set  of  triple-expansion  engines,  having 
cylinders  25J,  42,  and  70  in.,  by  48  in.  stroke,  steam  being 
supplied  by  two  large  single-ended  boilers,  working  at  180  lb. 
pressure,  and  fitted  with  Howden's  system  of  forced  draught. 
The  Westminster  has  been  built  to  take  Lloyd's  highest  100  Al 
class.  The  vessel  is  another  of  the  new  fleet  which  Messrs.  Sir 
John  Jackson  Limited  are  now  placing  on  the  Cape  route  in 
connection  with  the  extensive  operations  they  are  carrying  on 
for  the  Admiralty  at  Simon's  ^Bay.  These  steamers  will  be 
managed  by  Messrs.  Cheney,  Eggar,  and  Forrester,  23,  Billiter 
Street,  London,  E.C.  Two  of  the  partners,  Mr.  Forrester  and 
Mr.  Parker,  were  present,  together  with  Mr.  Prechous,  the 
superintendent  engineer  for  the  steamers.  Everything  worked 
without  the  slightest  hitch  on  the  trial  trip. 


CORRESPONDENCE. 


Comidunications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer,"  359,  Strand,  London,  W G.  The;/ 
should  be  written  on  one  side  of  the  paper  only;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE  BOOK. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — I  have  been  reading  the  articles  in  your  paper  on  naval 
engines  with  considerable  interest.  There  is  one  point,  how- 
ever, that  I  hoped  to  see  treated  more  thoroughly,  viz.,  the  pull 
on  the  drag  links,  and  from  that  the  stresses  in  weigh  shafts. 

1  note  that  your  correspondent  assumes  that  the  pull  on  the 
drag  links  is  either  two-thirds  the  pull  on  the  valve  spindle, 
or  he  uses  a  formula  which  is  not  exact.  The  force  on  the  drag 
links  can  be  found  from  each  case  by  drawing  the  centre  lines 
of  the  link  motion  and  making  use  of  the  triangle  of  forces.  I 
have  found  in  this  way  for  a  United  States  cruiser  that  the 
pull  on  the  drag  links  did  not  exceed  54  of  the  pull  P  on  the 
valve  spindle,  even  when  the  coefficient  of  friction  n  of  link 
and  block  was  assumed  as  0  2;  it  was  425  P  when  m  =  and 
was  -31  P  when(u=  O.  I  think  u.  =  0  2  is  unreasonable,  and 
ft  =  0  ]  is  greater  than  ought  to  be  found  in  practice;  but  even 
taking  this^value,  the  stresses  on  the  drag  links  would  be  much 
less  than  those  given  by  your  correspondent.  I  cannot  find  any 
reliable  formula  for  weigh  shafts,  the  stresses  in  them  varying 
in  a  most  extraordinary  manner,  and  their  actual  diameters 
being  entirely  different  from  those  given  by  formulae. 
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As  your  corresp. indent  has  ccllected  so  much  data  on  naval 
engines,  I  hope  he  will  go  into  the  subject  of  the  bending  and 
torsional  stresses  to  which  they  are  exposed  very  thoroughly. — 
Yours,  etc.,  U.  H.  Innes. 

Rutherford  College,  Newcastle-on-Tyne, 
25th  November,  1905. 

SURFACE-CONDENSING  PLANT. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — -The  subject  of  your  interesting  leader,  in  the  issue  of 
The  Practical  Engineer  for  the  10th  November,  will  have  created 
much  careful  thought  amongst  your  numerous  readers,  as  there 
is  no  doubt  a  great  waste  does  take  place  both  in  the  generation 
and  consumption  of  steam,  the  principle,  however,  I  would 
suggest,  being  found  in  the  boiler  furnaces. 

As  an  illustration  of  this,  I  will  quote  a  case  from  my  own 
experience.  A  battery  of  three  boilers,  working  with  natural 
draught,  gave  an  evarioration  of  71b.  of  water  per  pound  of 
coal,  the  calorific  vilue  of  which  was  slightly  over  13,000  Units, 
and  the  temperature  of  the  gases  at  the  base  of  the  chimney 
420  deg. 

Alter  applying  a  Cyclone  induced-draught  plant  it  was  possible 
to  work  with  two  boilers,  and  the  evaporation  increased  to 
10  2  11).  of  water  per  pound  of  coal,  and  the  temperature  of  the 
gases  at  the  chimney  base  was  reduced  to  330  deg.,  or  only 
15  deg  higher  than  the  temperature  of  the  economiser  water, 
thus  showing  by  improving  the  combustion  of  the  fuel  an 
increased  efficiency  of  nearly  50  deg.,  besides  making  at  the 
same  time  black  smoke  an  impossibility. 

The  results  on  indicating  the  engine  gave  2  4  lb.  of  coal  per 
horse  power;  the  steam  coal  costing  8s.  per  ton,  gives  the  cont 
per  horse  riower  at  "  one-tenth  "  of  a  penny  per  hour. 

The  above  is  not  an  isolated  case,  but  fairly  typical  of  what 
can  be  done  by  having  a  draught  as  controllable  as  the  fuel  and 
water,  and  such  is  an  impossibility  when  natural  draught  has  to 
b-i  relied  vpen. — Yours,  etc.,  W.  H.  Carmey. 

Standard  Buildings,  City  Square,  Leeds. 


QUERIES  AND  REPLIES. 


Communications  in' ended  for  insertion  should  be  addressed  to  The 
Editor,  '  Practical  Engineer,"  J50,  Strand,  London,  W.C  The;/ 
should  be  written  on  one  'side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  sho id d 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intcnled  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  ice 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1926.  Makers  of  Stapling  Presses  Wanted.— Will  any  reader  be 

good  enough  to  give  name  of  a  firm  or  firms— home  or  foreign — 
who  make  automatic  stapling  presses  for  stapling,  say,  leather 
from  a  reel  or  rod  of  in.  wire  ? — G.  S. 
1928.  Drawing  of  Donkey  Pump.— Could  any  reader  inform  me 
where  I  can  obtain  a  detail  drawing  of  a  small  wall  donkey 
pump,  with  banjo  connecting  rod  ?— Constant  Reader. 

1933.  Balancing  Engines.— Will  some  reader  kindly  let  me  know 
(1)  the  best  work  to  get  on  balancing  engines  by  the  Yarrow, 
Schliek,  and  Tweedy  system  ?  (2)  How  to  set  out  curves  of  equal 
loads  in  each  cylinder  of  a  triple  and  also  quadruple  engine  1  (3) 
What  method  is  used  for  the  designing  of  the  propellers  of  the 
large  liners,  and  does  it  apply  to  smaller  ones  '—Balance. 

1934.  Engine  Building.  — Will  any  reader  inform  me  of  a  book  of 
up-to-date  practice  on  engine  building  in  machine  shop,  and 
erecting,  which  would  be  an  aid  to  an  engineer's  foreman  ? — R.  H.  M. 

1937-  Vibration  of  Launch  Engines.— Can  you  give  me  any 

suggestions  on  how  to  reduce  the  vibration  of  high-speed  launch 
engines,  or  recommend  me  a  good  practical  book  on  the  subject  ? — 
Lokoja.  

1938.  B.Sc— Could  any  of  your  readers  inform  me  what  are  the 
necessary  subjects  and  qualifications  for  the  first  stage  examina- 
tion for  B.Sc,  and  which  are  the  best  books  to  consult? — 
Ambition.   

1939.  Cleaning  and  Ee-lacquering  Old  Brass.— Which  is  the  best 

method  to  clean  and  prepare  old  discoloured  brass  parts,  and  please 
say  how  to  prepare  a  clear  lacquer,  either  hot  or  cold,  whichever 
is  best  ? — Alloy. 

TO  CORRESPONDENTS. 
"  Ambition." — The  name  and  address  of  the  sender  must  invariably 
accompany  any  query,  though  not  necessarily  for  publication. 


MISCELLANEA. 


The  Charing  Cross,  West  End,  and  City  Electricity  Supply 
Company  are  about  to  open  a  permanent  exhibition  of  motor 
driving  apparatus  for  all  purposes,  also  electric  heating,  cook- 
ing, etc. 

Railway  Club. — On  Tuesday,  14th  November,  a  well-attended 
meeting  was  held  at  St.  Bride's  Institute,  E.C.,  Mr.  Bazley  in 
the  chair.  Mr.  J.  F.  Gairns  delivered  a  lantern  lecture  on 
"  Notable  Railway  and  Locomotive  Developments  since  1880," 
which  was  greatly  enjoyed  by  those  present. 

The  Cleveland  Institution  op  Engineers. — The  opening 
meeting  of  the  session  of  the  society  was  held  on  the  13th 
ult.,  when  Mr.  R.  J.  Worth  was  unanimously  re-elected  presi- 
dent. An  interesting  paper,  illustrated  by  lantern  slides,  was 
read  by  Mr.  J.  E.  Stead  on  "  Crystallisation  and  Segregation 
of  Metals  and  Alloys." 

Award. — Messrs.  Babcock  and  Wilcox  Ltd.  have  been  awarded 
a  diploma  of  honour  for  the  excellence  of  their  exhibit  at  the 
recent  Naval  Exhibition  at  Earl's  Court.  This  exhibit  com- 
prised a  marine  type  boiler  of  600  horse  power,  a  coal  conveyer, 
a  modern  land  type  boiler,  complete  with  superheater,  chain- 
grate  stoker,  and  water  softener;  also  a  display  of  wrought- 
iron  steam  pipes. 

"On  Waterways  in  Great  Britain  "  is  the  title  of  a 
paper  read  before  the  Institution  of  Civil  Engineers  by  Mr. 
A.  Saner,  on  the  14th  of  November  last.  The  author  described 
the  general  conditions  with  regard  to  the  working  of  canal 
traffic,  and  concluded  with  a  suggestion  as  to  the  best  routes 
for  ship  canals  across  country.  The  discussion  was  adjourned 
to  the  following  day  week. 

The  inaugural  address  of  the  chairman,  Mr.  R.  Threlfall, 
F.R.S.,  of  the  Birmingham  Local  Section  of  the  Institution 
of  Civil  Engineers,  was  delivered  on  the  22nd  ult.  The  subject 
of  Mr.  Threlfall's  address  was  "  Some  Problems  of  Electro  and 
Electro-thermal  Chemistry,"  which  were  dealt  with  under  the 
following  headings :  Fixation  of  Nitrogen,  Non-conducting 
Carbon,  Carbon  as  Soluble  Electrode,  Electro-chemical  Theory, 
New  Lamp  Materials,  Silica  Glass. 

It  has  been  officially  announced  that  Messrs.  Cammell,  Laird, 
and  Company,  Sheffield,  have  purchased  one  half  the  ordinary- 
shares  of  the  Fairfield  Shipbuilding  and  Enginering  Company 
Limited,  Govau.  The  Fairfield  Company  have  purchased  a 
substantial  interest  in  the  Coventry  Ordnance  Works  (Limited), 
the  remainder  of  the  capital  in  which  is  held  by  Messrs.  Cammell, 
Laird,  and  Company  Limited  and  Messrs.  John  Brown  and  Com- 
pany Limited.  These  transactions,  which  are  in  the  nature  of 
a  combine  between  shipbuilding  and  steel  ordnance  firms,  should 
tend  to  economy  in  the  building  of  battleships  on  the  Clyde. 

Messrs.  Armstrong,  Whitworth,  and  Company  Limited 
have  applied  to  the  Manchester  Corporation  for  a  concession  to 
enable  them  to  construct  a  railroad  across  Ashton  Old  Road, 
along  which  the  corporation  have  double  sets  of  tramway  rails. 
The  purpose  of  the  railway  is  to  connect  with  the  existing 
works  a  site  of  about  12  acres  on  which  the  company  propose 
to  build  an  extension  to  their  works,  and  thus  enable  them  to 
carry  out  certain  portions  of  their  work  which  at  present  has 
to  be  sent  to  Elswick  for  lack  of  room  at  Openshaw.  The 
Parliamentary  Committee  of  the  Corporation  decided  to  recom- 
mend the  council  to  accede  to  the  request  and  apply  for  special 
Parliamentary  powers,  so  that  there  will  then  be  no  question  of 
right. 

Steamers'  Cables  and  Anchors. — The  Committee  ot 
Lloyd's  have  not  yet  come  to  a  decision  on  the  question  of 
reducing  the  lengths  of  steamships'  cables.  In  the  course  of 
their  inquiries  in  shipjiing  circles  the  Scottish  Shipmasters' 
and  Officers'  Association  were  asked  to  transmit  the  views  of 
Scotch  shipmasters  on  the  point.  These  have  now  been  sub- 
mitted, and  (says  the  Glasgow  Herald)  they  are  totally  antago- 
nistic to  any  alteration  of  the  rules  which  now  obtain.  In 
reflecting  the  views  of  their  -members  the  association  say  they 
cannot  see  anything  in  the  construction  of  the  ordinary  type 
of  the  present-day  steamship  to  warrant  a  reduction  in  the 
lengths  of  cables  they  are  obliged  to  carry.  Were  these 
reduced,  the  result,  in  the  opinion  of  the  association,  would 
be  to  jeopardise  the  safety  of  the  vessel  and  the  lives  ot 
those  on  board  for  the  mere  advantage  of  carrying  an  infini- 
tesimally  small  amount  of  additional  cargo.  In  the  matter 
of  stream  and  kedge  anchors,  the  carrying  of  which  it  is  pro- 
posed to  abolish,  the  view  of  the  association  is  that,  although 
these  are  seldom  in  requisition,  yet  occasion  might  arise  where 
a  small  anchor  might  be  indispensable  to  the  successful  carry- 
ing out  of  some  operation,  and  they  suggest  that  one  anchor, 
which  struck  a  mean  between  the  stream  and  kedge,  would 
fulfil  all  requirements,  and  prove  of  more  utility  on  board  a 
steamship  than  the  two  with  which  they  are  now  provided. 
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THE  DEVELOPMENT  OF  THE  CENTRIFUGAL  PUMP 

Though  in  a  crude  form  the  centrifugal  pump  was  probably 
known  adentury  and  a  half  ago,  it  was  not  until  a  century 
later,  and  after  the  improvements  of  Appold  that  it  became 
tecogmad  as  an  ideal  machine  for  the  raising  of  large 
quantities  of  water  against  a  low  head  or  pressure.  From 
the  introduction  of  the  curved  impeller  blades  and  the  other 
improvements  of  Appold,  up  to  within  the  last  few  years 
it  has  been  generally  considered  that  for  anything  beyond 
a  very  low  head  the  centrifugal  could  not  be  advantageously 
adopted  in  preference  to  the  reciprocating  pump.  Some 
considered  that  the  centrifugal  pump  did  its  best  work 
when  the  lift  or  head  in  feet  was  represented  by  a  unit 
figure.      The  development  of  the  electric  motor  and  its 
application  to  all  classes  of  work,  including  pumping  has 
vastly  altered  the  position  of  this,  as  of  many  other  things 
Normally,  a  reciprocating  pump  is  a  slow-running  and  an 
electric  motor  a  quick-running  machine.    Unless,  therefore, 
gearing  is  to  lie  interposed  between  them— and  the  absence' 
of  gearing  is  ever  desirable  on  pump  service— the  motor 
constructor  must  moderate  the  pace  of  his  machine,  and 
the  reciprocating  pump  maker  must  expedite  his  plunger 
•speed,  if  the  one  machine  is  to  be  out  in  direct-drivh.o- 
connection  with  the  other.     This  has  been  done,  with  the 
result  that  we  see  slow-running  electric  motors  in  direct 
connection  with  what  are  termed  "express"  pumps. 

But  for  direct  coupling  to  a  motor  the  centrifugal  pump 
has  a  great  advantage  as  compared  with  the  reciprocating 
pump,  in  that  the  former  is  a  high-speed  machine.  Indeed* 
the  centrifugal  has  been  not  inaptly  described  as  "the 
ideal  pump  for  operation  by  electric  power,  for  as  both 
pump  and  motor  call  for  a  high  rotative  speed,  they  are 
eminently  adapted  for  coupling  together." 

The  centrifugal  pump  may  be  described  as  the  converse 
of  the  turbine  water  wheel,  and  its  development  as 
analogous  to  that  of  the  steam  turbine.  Such  similarity -is 
recognised  in  modern  nomenclature,  the  present-day  hicrh- 
lift  centrifugal  pump  being  generally  described  as  a  turbine 
pump.  One  pump  of  this  class  is  provided  with  a  number 
of  diffusion  vanes  tp  assist  in  bringing  the  water  to  rest 


876 


THE    PRACTICAL  ENGINEER. 


[December  8,  19C 


without  internal  shock  or  commotion;  or,  in  other  words, 
to  convert  the  velocity  head  or  energy  (imparted  to  the 
water  by  the  rapidly  rotating  impeller)  into  pressure 
energy.  The  diffusion  vanes  have  a  similar  but  reverse 
function  to  that  of  the  guide  vanes  of  turbine  water  wheels  • 
they  form  tangential  expanding  ducts,  from  which  the 
water  emerges  at  about  the  velocity  existing  in  the 
discharge  chamber.  In  another  type  a  stationary  guide- 
ring  is  placed  between  the  impeller  and  the  annular 
discharge  chamber.  Where,  on  account  of  the  great  speed 
that  would  be  necessitated,  a  single  impeller  cannot  be 
advantageously  employed,  two  or  more  impellers  are, 
in  the  series  or  multiple-chamber  pump,  fixed  on  the  one 
shaft.  Hie  water  from  the  periphery  of  the  one  impeller 
then  passes  into  the  suction  opening  of  the  adjacent 
impeller. 

A  series  pump  can  be  formed  by  simply  combining  a 
number  of  individual  single-chamber  centrifugal  pumps, 
but  the  arrangement  is  inefficient,  With  properly-designed 
multiple-chamber  turbine  pumps,  lifts  as  high  as  800  ft, 
can  be  dealt  with  and  efficiencies  obtained  up  to  80  per 
cent.  By  placing  such  pumps  in  stages,  or  respectively 
over  and  under  each  other,  much  greater  heads  have  been 
overcome  in  a  commercially  successful  manner. 

It  is  as  important,  however,  to  have  in  mind  both  the 
advantages  and  the  disadvantages  of  turbine  pumps,  for 
they  are  naturally  not  good  for  any  and  every  service. 
As  a  general  rule,  it  may  be  taken  that  where  the  head, 
expressed  in  feet,  is  greatly  in  excess  of  the  quantity  in 
gallons  to  be  delivered,  a  reciprocating  pump  will  give  the 
better  results.  An  example  given  by  well-known  makers 
puts  it  that  a  turbine  pump  designed  to  deliver  500  gallons 
per  minute  against  a  head  of  500  ft.  would  give  an 
efficiency  of  not  less  than  72  per  cent;  while  the  best 
efficiency  possible  with  a  pump  designed  to  deliver  50 
gallons  against  the  same  head  would  only  be  about  60 
per  cent.  And,  in  the  latter  case,  not  only  would  the 
efficiency  be  reduced,  but  the  price  of  such  a  turbine  pump 
would  doubtless  be  more  than  that  of  the  best  type  of 
three-throw  reciprocating  pump. 


It  is  noteworthy  that  the  Navy  Board  at  Washington 
is  following  the  policy  adopted  by  the  Admiralty,  in  the 
first  instance,  and  imitated  by  France  and  Germany  in 
their  new  programme.    The  recommendations  for  naval 
increase  which  have  been  submitted  to  the  Secretary  of ; 
the  Navy  contemplate  the  provision  of  three  battleships 
of  immense  displacement,  six  torpedo-boat  destroyers,  six 
torpedo  boats,  and  four  submarines.    The  scheme  will  no 
doubt  (says  the  Naval  and  Military  Record)  be  amended 
by  the  Secretary   before  he   submits   it   to  Congress, 
and  the  view  is  entertained  that  the  number  of  battleships 
will  be  decreased,  but  no  doubt  is  entertained  as  to  the 
general  adherence  to  the  policy  laid  down  by  the  Navy 
Board.    The  best  opinion  in  the  United  States  entirely 
supports  the  view  that  fleets  of  the  future  will  consist  only 
of  battleships  and  torpedo  craft.    There  may  or  may  not 
be  battleships  of  two  classes— a  heavy  class  of  maximum 
gun  power,  and  a  lighter  class  of  less  power  and  of  greater 
speed— but  in  the  main  navies  will  comprise  only  two 
kinds  of  ships,  the  heavy  ship  built  for  the  use  of  the  gun, 
and  the  little   swift   ship   constructed   for  discharging 
torpedoes.    The  gunboat,  if  retained,  will  be  for  service 
in  inland  waters,  but   as   for   the   rest— the  commerce 
destroyers,  of  which  so  much  was  heard  a  few  years  ago, 


protected  cruisers,  monitors,   and   all   the   other  fan 
types — they  are  fast  disappearing. 

Boiler-house  Economy. — An  interesting  paper  on  t 
subject  of  "  Boiler-house  Economy "  was  read  by  A.  ~\ 
Bennis,  Esq.,  M.I.M.E.,  A.I.E.E.,  before  the  Huddersfie 
Society  of  Engineers  on  the  22nd  ult.       The  lectin 
started  with  some  observations  on  wasteful  coal  consun 
tion,  and  proceeded  to  point  out  where  unnoticed  loss 
may  creep  in.    He  then  described  an  ideal  chimney,  fit 
economiser,  and  boiler  installation.    He  pointed  out  tb 
the  chemistry  of  combustion  is  included  in  practice,  a 
described  and  advocated  the  calorimetry  of  fuel.  Instn 
tive  data  were  supplied  which  showed  incontrovertibly  tl 
by  the  use  of  mechanical  stokers  small-sized  fuels  at  1 
cost  may  be  burned  with  advantage.    The  question  of  hi 
transmission  through  boiler  plates  was  discussed,  bring 
out  clearly  the  advantages  of  complete  combustion  r 
high  furnace  temperatures.     In  considering  the  cheni 
composition  of  the  waste  gases  of  combustion,  a  table 
the  percentage  losses  through  excess  of  air  in  combust 
was  shown.    Mr.  Bennis  then  dealt  briefly  with  mechani 
stoking,  detailing   its    advantages,    and  describing 
different  types  of  stokers.    He  subsequently  passed  on 
consider  the  subject  of  elevating  and  conveying  systei 
and  their  relative  merits,  and  the  savings  effected  by  tl 
use.    The  lecture  was  brought  to  a  close  by  a  descript 
of  an  installation  of  elevating,  conveying,  and  niacin' 
stoking  plant  at  Messrs.  Martin,  Sons,  and  Co.  Limit 
Lindley,  Huddersfield.    Several  lantern  views  were  sho 
among  'them  being  the  plant  at  Messrs.  Martin's,  wl 
included  the  electric  coal  truck,  now  .so  well  known 
those  interested  in  boiler-house  labour-saving  appliana 

The  submarine  continues  to  make  good  progress.  Holl  d 
has  just  launched  her  first  at  Flushing,  a  boat  of  120  tf 
Japan  has  had  very  successful  trials  with  her  first  ■ 
second  boats,  which,  like  those  of  the  Dutch  navy  Hj 
most  other  countries,  are  of  the  Holland  type.  Wit  I  a 
length  of  87  ft.  and  a  diameter  of  8  ft.,  these  boatspf 
300'H.P.  motor  attained  a  speed  of  16  knots  on  the  surbw 
and  of  15  knots  submerged.  Their  machinery  woi« 
perfectly,  according  to  reports  received  from  Japan.  DM 
German  boat  launched  three  months  ago  from  the  Germ:Mj 
Works  has  also  had  her  trials.  The  displacement  m  M 
case  is  180  tons,  the  length  being  128  ft.  The  speecW 
the  surface  was  found  to  be  only  12  knots,  and  *HI 
submerged,  under  which  condition  the  displacement  M 
240  tons,  it  was  under  nine  knots. 


BOARD  OF  TRADE  EXAMINATIONSj 

The  following  js  a  list  of  marine  engineers  to  whom  certificajoj 
competency  have  been  issued  during  the  week  ending  1st  Dece|| 
1905  :— 


ihn 
B. 
>hu 

son, 

lav 


Abbrdbbh.— Ptw<  class  :  Robert  Walker,  George  N.  Wilson, 
Moir,  William  Craig.  Second  class :  Alexander  Palmer,  t>av 
McKay,  Charles  Forbes,  Robert  P.  Palmer,  James  D.  Wood, 
Bothwell. 

Gebenock.— First  class  :  Walter  B.  Anderson,  Robert  H.  Sin 
Norman  L.  Watt.    Second  class  :  George  Meldrum. 

Hull. -Second  class:  Edwin  H.  Nicholson,  George  C.  Ha 
Frank  S.  Waterhouse,  Henry  R.  Wood,  Edwin  Cawood. 

Liverpool.— .Firs*  class  :  William  A.  Bryden,  John  Simpson.  JWj 
class  :  William  H.  Crompton,  Louis  K.  S.  Thorburn. 

London. — First  class:  Norman  Abbott.  Second  class :  Ja** 
Crowden,  Horace  A.  Fairweather,  Robert  G.  Lapper,  Charles  A.  »m 

Nokth  Shields. — First  class:  Norman  M  Horne.  Second^ 
William  Lamhert,  Samuel  A.  Carey,  Robert  E.  Pescod,  Robtt  j 
Young,  Alfred  E.  Cozens. 

Sumderland. — First  class  :  Alfred  Shaman  Hans >  C^one,  i)m 
G.  Donofield.    Second  class  ;  Edward  Willey,  John  E.  Winter. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

(Continued  from  page  805.) 

46.  Compound  Air  Compressor  with  Mechanically- 
controlled  Valves* — This  engine  ia  constructed  by  the 
Philadelphia  Engineering  Works,  of  Merlin  Street,  Phila- 
delphia.   It  consists  of  two  air  cylinders  of  23  in.  and  38  in. 


the  motion  of  the  suction  valves  is  entirely  dependent  upon 
that  of  the  wrist  plate,  the  motion  ot  the  discharge  valves  is 
dependent  upon  the  air  pressure  in  the  cylinder.  The 
valves  are  shown  in  figs.  198  and  199,  the  first  showing  the 
discharge  and  the  latter  the  suction  valves.  Figs.  200  and 
201  show  the  manner  in  which  the  discharge  valve  is 
opened.  In  fig.  200  there  is  a  trunk  piston,  connected  by  a 
link  to  a  lever,  which  moves  the  valve.  The  lever  is  not, 
however,  directly  connected  to  the  valve,  whose  stem  can 


Fro.  191. 


Fio.  192. 


diameter,  whose  pistons  are  driven  direct  by  those  of  two 
steam  cylinders  22  in.  and  40  in.  in  diameter;  the  stroke  is 
18  in.,  and  the  boiler  pressure  1251b.  The  engines  are 
horizontal,  and  they  are  arranged  as  usual,  tandem  fashion, 
the  two  high-pressure  cylinders  being  in  line,  and  also  the 


rotate  in  its  boss  through  a  small  angle ;  the  [trunk  piston  is 
connected  at  the  large  end  to  the  cylinder,  and  on  the 
annular  surface  to  the  pressure  pipes,  so  that  the  valve  is 
opened  slightly  before  the  pressure  in  the  cylinder  reaches 
that  in  the  pipes.    The  opening  of  the  valve  is  shown  in  fig. 


Fio.  193.  Fio.  194.  Fio  195, 


two  low-pressure.  The  crank  shaft  carries  a  flywheel  20  ft. 
in  diameter,  weighing  54,000  lb.,  and  the  cranks  are  at  right 
angles.  The  valves,  both  steam  aud  air,  are  actuated  by 
Corliss  gear,  but  we  intend  to  confine  our  description  to  the 
air  cylinders.  The  high-pressure  cylinder  casting  is  shown 
in  figs.  191  and  192,  from  which  it  will  be  seen  that  there  is 
a  water  jacket ;  the  low-pressure  is  similar  in  design.  The 
cover,  figs.  193,  194,  and  195,  shows  the  valve  casings  and 
arrangement  of  passages,  while  fig.  196  is  a  sectional  eleva 
tion  of  the  cylinder  and  valves,  the  lower  being  the  suction 
and  the  upper  the  discharge  valve.  These  are  operated  by  a 
wrist  plate,  connecting  rods,  and  levers,  fig.  197  ;  but  while 

*  Engineering,  October  3rd  and  31at,  1901. 


Fio.  196. 


878 


THE    PRACTICAL    ENGINEER.  [December  8,  1905 


201,  the  part  of  the  valve  over  the  jmssage  being  dotted. 
Near  the  end  of  the  stroke  the  wrist  plate  forces  the  valve 


Fio.  197. 

back  again  to  the  closed  position,  and  the  valve  remains 
thus  because  the  pressure  on  the  annular  side  of  the  trunk 
Fia.  198. 


Fig.  202.  Fio.  201. 


piston  is  greater  than  that  on  the  side  connected  to  the 
cylinder,  in  which  the  pressure  fiills  to  that  of  the  suction. 
Figs.  202,  20:5,  and  204  show  the  air  cylinder  diagrams,  the 
combined  steam  diagram,  and  the  combined  air  diagrams. 
From  these  it  appears  that  the  air  was  compressed  to 


Fio.  203. 

lll;71b.  absolute,  while  the  steam  pressure  was  128  1b.  by 
gauge.  The  mean  load  on  the  two  air  pistons  was  39,643  lb., 
while  that  on  the  steam  pistons  was  43,31 6"5  lb.,  showing  a 
mechanical  efficiency  of  9 1  5  per  cent.  The  mean  pressures 
in  the  high  and  low  pressure  air  cylinders  were  43-21b.  and 
19 -426  lb.  per  square  inch,  which,  as  the  piston  areas  are 

COA9E  PPESSUPi  Of  Alp  iHDISCKMve  PIPE    NEAP  CUINOEP  STlSS 
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Fio.  204. 

4 10-2o  and  1 , 1  "28 '5,  gives  a  mean  effective  pressure  referred 
to  the  low-pressure  piston  of  35-1  lb.  The  volumetric 
efficiency  of  the  low-pressure  cylinder  appears  from  fig.  202 
to  be  unity  ;  consequently  the  ideal  mean  pressure  is 

ps  hyp.  log.  yii     14-7  x  2-3  log.  1U''  =  29  7, 

so  that  the  air  efficiency 
29-7 

=  _    -    =  84 '6  per  cent, 

O  • )  1 

and  the  total  efficiency  of  the  engine  is 

9T5  x    846  =  77-4  percent. 

The  revolutions  are  63A  per  minute,  so  that  the  piston  speed 
is  508  ft.  per  minute. 

(To  be  continued.) 


Since  the  advent  of  high-speed  steel,  one  of  the  stock  jokes 
concerns  the  man  who  used  a  high-speed  drill  for  ratchet 
drilling,  and  then  complained  that  it  did  not  cut  any  faster 
than  the  ordinary  kind.  But,  nevertheless,  it  appears  from 
experiments  that  have  been  made  that  high-speed  drills  ai? 
superior  for  drilling  rails  with  a  ratchet  or  hand-drilling 
machine  to  the  carbon  steel  drills.  The  gain  is  not,  of  course, 
because  the  high-speed  drill  cuts  faster,  but  because  it  can 
be  used  so  much  longer  without  re-grinding.  The  Rich  flat 
drill,  a  special  form  of  high-speed  drill  for  rail  drilling,  has 
drilled  1,600  holes  1  in.  in  diameter  in  80  1b.  rails  without 
being  re-ground,  whereas  50  holes  with  the  ordinary  twist 
drill  would  have  been  considered  a  good  performance.  Another 
interesting  comparison  has  been  made  in  the  New  York  Navy 
yard,  where  one  of  these  drills  drilled  ten  \\  in.  holes  in 
turret  armour,  plate  without  re-sharpening,  while  eight  twist 
drills  of  carbon  steel  were  used  for  finishing  one  hole.  ^ 
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ELECTRIFICATION    OF   THE  DISTRICT 
RAILWAY. 

(Continued  from  page  808.' J 
Engines  and  Generators. — 'These  consist  of  the  Westing- 
house  type  of  steam  turbines  direct  coupled  to  their  latest 
design  of  three-phase  alternators  of  5,500  kw.  capacity. 
There  are  eight  sets  now  installed,  with  Space  and 
foundations  prepared  for  another  two  complete  sets.  Thus 
the  station  capacity  is  about  75.000  H.P..  excluding  the 
power  absorbed  by  the  exciting  plant  and  accessories.  The 
engine  and  dynamo  speed  is  1,000  revolutions  per  minute. 


The  Alternator*,  which  are  of  the  three-phase  type,  have 
revolving  field  magnets,  with  four  pules,  each  consisting 
of  a  solid  steel  forging  of  high  magnetic  permeability,  made 
from  Whit  worth  Huid-pressed  steel  in  a  Siemens-Martin 
furnace,  and  subsequently  re-heated  and  hydraulically 
pressed  to  ensure  thorough  homogeneity  throughout.  The 
current  output  per  terminal  is  289  amperes,  thus  giving 
5,500  kw.  at  the  normal  voltage. 

The  Condensers. — This  portion  of  the  plant  was 
constructed  by  Messrs.  J.  M.  Simpson  and  Co.,  from  the 
designs  .of    the    Railway    Company's    staff.     They  are 


CROSS-SECTIUX  OF  CHELSEA  POWER  STATION. 


and  the  machines  give  a  voltage  pressure  of  11,000  volts 
at  a  frequency  of  33g  cycles  per  second. 

A  general  view  of  one  unit  complete  is  shown  in  the 
accompanying  illustration,  from  which  it  will  be  noted  that 
the  over-all  dimensions  are  48  ft.  \\  in.  long  by  16  ft.  i  in. 
wide  over  platform  and  13  ft.  9|  in.  high  from  floor  level. 

The  principle  of  operation  is  that  of  the  Parsons  turbine, 
with  the  difference  that  the  steam  enters  at  the  centre, 
flows  and  expands  in  both  directions,  thus  eliminating  all 
end  thrust,  and  producing  a  balanced  engine.  The  steam 
pressure  at  the  main  valve  is  1651b.  per  square  inch,  and 
there  is  a  superheat  of  100  deg.  Fah.  In  order  to  meet 
emergency  demands  the  turbines  will  develop  as  much  as 
50  pel  cent  over  load,  and  an  automatic  arranged  by-pass  is 
provided  to  enable  this  to  be  done. 

The  rotating  portion  of  the  engine  consists  of  a  large 
steel  drum,  lield  between  two  substantial  end  discs  shrunk 
on,  and  on  this  drum  are  fixed  the  thousands  of  propelling 
blades,  giving  an  over-all  diameter  of  about  7  ft.  3  in.  The 
main  casting  is  irt  two  parts,  the  joint  being  on  the 
horizontal  centre  line.  On  the  inner  surface  of  these  parts 
are  arranged  the  fixed  blades,  which  continually  re-direct 
the  expanding  steam  on  to  the  movable  blades. 


vertical  surface  condensers,  each  steam  unit  having  a 
complete  set  to  itself.  There  are  3,822  condensing  tubes 
in  each  condenser,   each    15  ft.  .  long   by   1  in.  internal 


Plau  and  Elevation  of  5,500  kw.  Generator  Set. 

diameter,  giving  a  total  of  15,000  square  feet  of  cooling 
surface.  The  condensing  water  is  pumped  from  the  river 
Thames  through  a  main  of  5  ft.  6  in.  diameter  running  the 
whole  length  of  the  engine   room,   and   provided  with 
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branches  for  each  of  the  condensing  sets.  A  novel  feature 
of  this  plant  is  that  it  has  been  placed  in  the  basement  at 
such  a  depth  that  when  started  by  the  three-phase  motors, 
which  are  direct  coupled  to  20  in.  Worthingten  centrifugal 
pumps  (one  for  each  condensing  set),  the  How  is  maintained 
on  the  syphon  principle,  the  duty  of  the  pump  thus  only 
being  required  to  overcome  pipe  friction.  The  condensers 
are  each  provided  with  a  dry  vacuum  pump  and  a  centri- 
fugal pump  for  discharging  the  condensed  steam  to  the 
hot  well  into  which  the  boiler-feed  pump  suctions  draw 
their  supply  for  maintaining  the  water  level  in  the  boilers, 
and  the  fact  that  steam  turbines  not  requiring  lubrication 
gets  over  the  constant  source  of  anxiety  that  has  to 
be  met  with  in  reciprocating  engine  plants  of  abstracting 
the  oil  from  the  steam. 


The  Practical  Engineer),  as  the  rise  of  temperature 
allowable  for  the  oil  is  much  in  excess  of  that  permitted 
in  reciprocating  engine  lubrication.  When  it  is  considered 
that  each  unit  requires  33  gallons  of  oil  per  minute,  or, 
say,  264  gallons  per  minute  when  all  the  eight  sets  are 
running,  the  magnitude  of  the  oil  cooling  and  lubricating 
arrangement  is  apparent.  There  is  a  main  flow  and  main 
return  pipe  of  6  in.  diameter  running  completely  round  the 
engine  room,  and  the  flow  through  the  turbines  and  alter- 
nator bearings  is  effected  by  the  head  of  30  ft.  given  in 
the  oil-cooling  building.  The  return  oil  flows  to  the  tanks 
in  the  basement  of  this  building,  where  it  is  passed  through 
c  inlet  s  and  then  pumped  up  and  filtered  into  the  gravitating 
tanks  at  the  top  of  the  building.  The  cooling  process  is 
somewhat  similar  to  an  ordinary  condensing  plant  :  the  oil 
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l'LAX  OF  CHELSEA  POWER  STATION". 


Exciter  Sets. — These  are  of  the  well-known  standard 
enclosed  pattern  of  Messrs.  W.  H.  Allen,  Sons,  and  Co. 
Limited,  Bedford,  consisting  of  four  sets  of  120  kw.  each, 
with  compound  side-by-side  cylinders.  The  diameters  of 
the  cylinders  are  12  in.  high  pressure,  21  in.  low  pressure, 
a  stroke  of  9  in.,  and  a  normal  speed  of  375  revolutions 
per  minute. 

These  engines  are  designed  to  give  200  11. P.  full  load 
at  the  working  steam  pressure,  and  under  test  consumed 
1.5 '7  lb.  of  water  per  I. II. P.  They  will  give  25  per  cent 
overload,  and  are  supplied  with  the  firm's  system  of  forced 
lubrication.  The  machines  were  made  by  the  British 
Thomson-Houston  Company,  and  have  six  poles  and 
revolving  armature  giving  125  kw.  normal  output  at  125 
volts,  and  are  capable  of  taking  a  25  per  cent  overload  for 
two  hours  and  a  momentary  one  of  50  per  cent. 

In  order  to  give  a  better  idea  of  the  general  arrangement 
of  the  steam  plant,  a  reference  to  the  sectional  elevation 
and  the  plan  should  be  made.  In  the  former  will  be  seen 
the  double  low  and  double  tier  of  boilers  previously 
alluded  to,  also  the  large  overhead  coal  storage  bins,  the 
position  of  the  condensing  plants,  the  boiler-feed  pumps, 
ash  conveyers,  etc.,  below  the  ground  floor  level.  The  other 
view  shows  1  lie  general  disposal  of  the  machinery  and  the 
space  available  for  extensions.  The  chimney  sections  show 
the  partitions,  which  extend  for  some  distance  up  the  shafts, 
designed  to  prevent  the  hot  gases  deadening  each  other's 
flow.  It  will  be  noted  that  the  condensing  plants  are  all 
arranged  in  one  large  pit  between  the  two  sets  of 
generators.  The  four  sets  of  exciting  engines  and  dynamos 
are  indicated  in  the  right-hand  bottom  corner  of  the  engine 
room. 

Quite  an  important  feature  of  this  station  is  the  water*- 
cooling  plant,  without  which  it  would  be  impossible  for 
the  generators  to  work.  A  separate  building  is  provided 
for  this  purpose,  as  shown  in  the  site  plan  (page  649  of 


passes  through  a  number  of  brass  tubes  or  coils,  whilst 
circulating  water  pumped  from  the  river  flows  around  the 
outside,  the  cooling  surface  of  each  cooler  being  65U  square 
feet. 


THE  MELTING  AND  COOLING  OF  CAST  IRON. 


At  a  lecture  delivered  on  the  25th  November,  before  the 
Leeds  Association  of  Engineers,  Mr.  Robert  Buchanan, 
the  president  of  the  British  Foundrymen's  Asociation,  gave 
some  very  interesting  particulars  regarding  cast  iron.  If 
no  other  change  took  place,  he  said,  in  the  melting  of 
metal  except  that  due  to  mixture,  foundry  work  would  be 
much  simplified.  But  the  need  was  becoming  daily  more 
urgent  of  knowing  how  to  mix  cast  iron  so  as  to  make  it 
suitable  for  the  purpose  required,  and  of  understanding 
how  the  result  was  brought  about.  The  purchase  of  iron 
by  analysis  was  spreading,  bringing  its  reward  to  the 
initiated,  and  even  if  it  could  be  claimed  that  the  irons 
sold  were  equal  to  reputation,  confirmation  by  analysis 
would  add  to  the  satisfaction  of  the  purchaser.  A  sample 
of  hematite  iron  recently  tested  was  found  to  contain  0'22 
per  cent  of  sulphur,  enough  to  ruin  any  casting.  Foundry- 
men  should  look  well  after  their  hematites,  which  were 
often  the  refusals  of  steel  works.  He  had  himself  just 
refused  twenty-five  tons,  which  probably  went  to  someone 
who  did  not  analyse.  His  own  method  of  mixing  on  the 
basis  of  analysis  included  the  deduction  of  O'lO  per  cent 
of  manganese  and  0'25  per  cent  of  silicon,  lost  in  one  melt- 
ing, and  the  addition  of  '038  per  cent  of  sulphur  gained. 
The  gain  of  sulphur  in  each  melting  was  prohibitive  of 
large  quantities  of  scrap,  as  with  over  0T  per  cent  the  cast- 
ings would  be  difficult  to  machine. 

Mr.  Buchanan  went  on  to  show  the  effects  produced  by 
chemical  combination  resulting  from   the  admixture  of 
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various  irons  by  magnifications  .of  the  surface  markings 
thrown  upon  the  screen.  The  processes  of  combustion  in 
various  types  of  cupola,  notably  in  the  Mackenzie,  Whiting, 
Greener,  Herbertz,  and  Thwaite  cupolas,  were  explained, 
also  the  difference  in  the  result  of  slow  and  rapid  cooling 
and  the  effect  of  annealing. 

Melting  on  the  basis  of  analysis,  said  Mr.  Buchanan, 
was  the  only  certain  method,  and  when  once  results  were 
arrived  at  the  work  of  any  one  man  could  be  taken  up 
where  he  might  have  to  leave  it,  by  his  successor.  He 
(the  lecturer)  and  those  associated  with  him  were  deter- 
mined that  this  country  should  be  second  to  none  in  their 
particular  industry. 


THE   "PLANOS"   PORTABLE  PLANING 
APPARATUS. 

All  workers  at  the  bench  have  at  various  times,  during  a 
long  and  difficult  filing  or  chiseling  operation,  wished  for 
an  apparatus  that  could  be  fixed  on  the  vice  and  do  the 
work  quicker  and  with  less  expenditure  of  labour.  Such 
a  machine,  known  as  the  "  Pianos  "  planing  machine,  has 
recently  been  introduced  by  the  Union  Standard  Machine 
Company,  165,  Queen  Victoria  Street,  London,  E.G. 

As  will  be  seen  from  fig.  1 ,  the  apparatus  consists 
practically  of  two  parts,  viz.,  the  lower  part  a  representing 
a  semi-cylindrical  trough,  the  longitudinal  edges  of  which 
are  the  guides  for  the  slide  c,  and  of  the  box  or  the  carrier  b, 
holding  the  pianino:  tool.  The  carrier  b  is  moved  back- 
wards and  forwards  by  means  of  a  lever,  and  either  by 


are  provided,  with  smooth  holes  for  the  screw  s,  and 
between  which  the  wheel  o  is  held.    As  the  leading  screw 


Fm.  2.  Fig.  3. 
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hand  or  automatically.  For  the  purpose  of  working  it 
automatically  there  is  a  rectangular  slot  n  through  which 
a  star-shaped  wheel  o  passes,  which  acts  as  a  nut  to  the 
leading  screw  *,    Underneath  the  opening  u  two  jaws  v 


s  is  prevented  from  moving  longitudinally  by  a  nut,  the 
wheel  o,  when  turning,  will  move  in  the  direction  of  the 
longitudinal  axis  of  the  leading  screw  s,  and  carry  with  it 
the  intermediate  slider  r,  by  pressing  against  one  of  the 
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jaws  v.  In  order  to  turn  the  wheel  o  use  is  made  of  the 
movement  of  the  carrier  b,  inside  which  a  swinging  catch 
x  is  suspended,  which  can  only  swing  to  the  left  hand, 
whereas  on  the  right  hand  it  comes  in  contact  with  the 
stop  r,  which  prevents  it  from  swinging  in  that  direction. 

On  the  return  movement  of  the  carrier  in  the  direction 
of  the  arrow,  the  catch  x  pushes  against  a  point  of  the 


Fig.  4. 

wheel  o,  turning  the  latter  through  a  certain  angle, 
whereas  in  the  forward  movement  of  the  carrier  the  catch 
x  gives  way  in  the  direction  of  z,  without  any  effect  upon 
the  wheel  o.  If  the  stop  r  is  put  in  on  the  left  hand  the 
self-acting  movement  of  the  slide  c  is  effected  in  the 
opposite  direction. 

If  the  movement  of  the  slide  is  to  be  effected  by  hand, 
the  screw-nut  t  is  loosened,  and  the  wheel  o  is  kept 
stationary  by  pushing  the  bolt  or  catch  plate  y  forward 
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so  that  it  comes  between  two  points  of  the  wheel  o,  and 
by  putting  the  catcli  x  over  the  peg-stop  r  so  that  it 
cannot  touch  the  wheel  6.  The  bolt  y  is  flexible  enough 
to  give  way,  in  case  the  catch  x  should  not  be  raised  by 
mistake. 

The  tool-carrying  head  can  be  fixed  to  work  in  almost 
any  position  at  different  angles,  thus  enabling  all  classes 
of  work  to  be  done.  Fig.  2  shows  the  normal  position 
used  for  horizontal  planing  or  shaping,  cutting  bars  and 
grooves  (slotting  tool),  and  cutting  teeth  (gear-cutting 
tool)  ;  while  fig.  3  shows  the  position  for  vertical  planing 
such  as  making  a  set  square.  Inclined  grooves,  mortices 
for  dovetails,  etc.,  may  also  be  made,  and  the  surfaces 
finished  by  this  adaptable  machine.  Fig.  4  shows  a  per- 
spective view  of  the  apparatus  as  fixed  on  an  ordinary 
bench  lathe,  and  fig.  5  as  fixed  to  a  bench  for  continuous 
work. 


THE  RESULTS  OF  TECHNICAL  EDUCATION 
iN  ENGINEERING* 

Technical  Education  Defined. 
Technical  education  consists  mainly  in  training  students  to 
regard   the  every-day   problems  of  their  profession  from  a 
scientific  standpoint. 

The  meaning  attached  to  the  term  "  scientific  "  is  of  impor- 
tance. The  .province  of  science  is — (1)  to  ascertain  facts 
gathered  from  various  sources  far  and  wide ;  (2)  to  classify 
such  facts;  (3)  to  find  some  general  law  or  formula  which  shall 
sum  up  briefly  the  results  of  such  classification,  and  enable 
us  to  predict  the  result  of  any  new  combination  of  circumstances 
in  the  future;  and  (4)  to  apply  such  general  laws  or  formulae 
to  new  problems  as  they  arise. 

The   Results  op  Technical  Education  as  regards 
Engineering  Students. 

(a)  From  the  Point  of  View  of  Culture. — A  purely  utilitarian 
training  tends  to  engender  mercenary  views.  In  order  to 
counteract  the  strong  tendency  to  regard  technical  education 
solely  from  a  utilitarian  point  of  view,  there  might  usefully  be 
introduced  into  many  technical  courses  lectures  on  such 
subjects  as:  The  outlines  of  the  history  of  the  theory  of 
elasticity;  outlines  of  the  history  of  constructive  art,  taking 
as  examples  the  setting  out  and  construction  of  the  Pyramids, 
of  the  Temples  of  Egypt,  Baalbec,  etc.,  of  the  Roman 
aqueducts,  etc.  These  and  many  other  topics  of  antiquarian 
and  general  engineering  interest  might  be  dealt  with. 

Every  engineer  who  desires  to  rise  high  in  his  profession 
and  to  take  the  stand  in  society  that  his  profession  demands 
of  him,  should  aim  at  acquiring  a  broader  culture  than  a 
purely  utilitarian  training  can  give.  Even  specialists  should 
have  a  general  knowledge  not  only  of  their  profession  but  of 
the  world  and  of  human  life  in  all  its  varied  aspects  and 
experiences. 

(6)  From  the  Professional  Point  of  View. — A  technical  train- 
ing furnishes  a  student  with  a  powerful  weapon  for  dealing 
with  original  problems.  Compare,  now,  the  two  common 
methods  of  setting  out  valve  gears.  By  means  of  well-known 
diagrams  a  technically-educated  draughtsman  of  ordinary 
ability  will  get  out  an  exact  solution  of  any  gear,  however 
complex,  in  a  few  hours,  but  in  the  absence  of  such  a  man 
a  model  has  to  foe  constructed,  at  probably  twenty  times  the 
cost,  and  the  time  taken  in  its  construction  may  seriously 
delay  other  portions  of  the  design. 

A  question  of  interest  is  this :  Do  technically-educated 
students  rise  to  higher  positions  than  similarly  placed  youths 
who  have  not  had  such  a  training?  Generally  speaking,  they 
unquestionably  do  rise  to  far  better  positions,  and  this  by 
virtue  of  their  technical  attainments,  although  there  are,  of 
course,  a  vast  number  of  cases  in  which  men  of  little  technical 
or  even  general  education  have  risen  by  force  of  character  to 
very  high  positions  in  the  engineering  world.  Given,  however, 
youths  of  good  character  and  ordinary  abilitv,  no  one  who  has 
even  casually  looked  into  the  question  can  deny  for  one 
moment  that  the  technically-educated  youth  rises  to  a  much 
higher  position  than  the  one  who  has  not  had  the  advantages 
of  such  training.  In  order  to  get  some  definite  data  on  this 
question  the  writer  has  made  inquiries  of  many  former 
students  and  of  heads  of  firms  who  employ  both  types  of  men. 
From  such  data  the  curves  in  the  accompanying-  diagram 
(fig.  1)  have  been  drawn;  but  it  must  be  clearly  understood 
that  they  only  give  the  general  opinions  of  those  consulted. 

There  is  yet  another  matter  of  great  importance  in  the 
technical  training  of  engineers:  Given  two  youths  of  the  same 
age  and  of  about  the  same  natural  ability,  one  of  whom  has 
received  a  public  school  education  and  the  other  a  board  school 
education,  or  its  equivalent,  which  will  attain  to  the  highest 
position  in  after  life?  In  the  absence  of  precise  data,  the 
answer  to  this  question  must  largely  rest  upon  opinion ;  but 
the  result  of  an  analysis  of  the  careers  of  some  600  students, 
about  one-third  of  whom  come  from  public  schools  and  about 
the  same  proportion  from  board  schools,  is  shown  by  the 
curves  in   fig.  2. 

We  do  not  see  any  good  reason  why  the  advantages  of  the 
two  school  systems  should  not  be  combined,  to  the  benefit  of 
both.  Let  the  public  school  boys,  even  on  the  modern  side, 
devote  a  little  more  time  to  modern  subjects  and  less  to 
classical,  and  let  the  board  school  boy  devote  a  little  more 
time  to  literature  and  the  humanising  subjects  than  is  now 
the  case. 

Among  the  many  advantages  accruing  from  a  technical 
education  perhaps  the  most  important  is  that  of  enabling  a 
man  to  gain  experience,  or,  we  might  say.  to  benefit  by  his 
experience,  and  fo  make  correct  deductions  from  what  he  sees. 
Next  in  importance  is  his  increased  capacity  of  adjusting  him- 
self to  necessary  changes  from  one  branch  of  the  profession 

*  Abstract  of  a  paper'  read  before  the  Manchester  Association  of  Engineers,  by 
Prof.  John  Goodman,  M.I.C.E.,  on  November  25th,  1905, 
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to  another.  This  faculty  of  bringing  himself  into  correspon- 
dence with  his  environment  is  largely  due  to  the  fact  that  the 
same  fundamental  jjrinciples  underlie  every  branch  of  engineer- 
ing; hence  the  change  from  one  branch  to  another  is  simply 
a  matter  of  picking  up  detail  in  the  case  of  the  technical 
man,  whereas  to  the  non-technical  man  it  is  a  matter  of 
learning  a  new  trade  or  profession. 

In  the  author's  opinion  nearly  all  teachers  attempt  work 
of  too  high  a  standard  before  the  students  have  thoroughly 
grasped  the  earlier  stages  of  the  subject.  By  all  means  let 
the  higher  work  be  done,  but  not  until  the  groundwork  is 
thoroughly  mastered.  They  lack  business  capacity  and  ignore 
questions  of  cost.  They,  moreover,  have  no  knowledge  of  how 
to  control  and  direct  large  bodies  of  workmen,  and  are  not 
able  to  inspire  those  under  their  charge  with  confidence  in 
their  powers  and  respect  for  their  authority — all  of  which 
defects  are  due  to  the  fact  that  they  have  only  been  trained 
as  hothouse  plants  in  a  college,  instead  of  getting  the  dual 
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college  and  works  training  which  is  absolutely  essential  both 
for  those  who  have  to  carry  out  engineering-  work,  and  also 
for  those  who  have  to  teach  the  principles  that  underlie  it. 

One  serious  defect  of  the  present  system  of  training 
engineers  is  the  tendency  for  college-trained  men  to  cut  short 
their  practical  training,  which  tendency  is  largely  due  to  the 
baneful  influence  of  unpractical  teachers. 

Other  common  complaints  are — that  engineering  teachers 
ignore  all  questions  of  cost  and  time  when  lecturing  on  con- 
structional and  other  problems;  that  the  importance  of  the 
theoretical  efficiency  of  plant  is  much  over-rated,  and  its 
liability  to  wear  and  breakdown  is  ignored ;  and  that  no 
instruction  is  given  on  the  management  of  works  and  men. 
It  cannot  be  denied  that  to  a  large  extent  these  complaints 
are  real,  but  the  difficulty  of  dealing  with  them  is  also  great; 
indeed  it  is  a  question  whether  such  matters  could  be 
adequately  treated  by  means  of  lectures  or  otherwise  in  a  place 
not  devoted  to  business  pursuits. 

The  Results  of  Technical  Education  as  regards  the 
Trade  and  Profession  of  Engineering. 

(1)  Technical  education  is  largely  responsible  for  the 
improved  position  that  engineering  now  occupies.  For  a  long 
time  it  was  regarded  as  a  mere  mercantile  pursuit;  then 
science  was  brought  to  bear  upon  the  work  of  the  engineer, 
and  engineering  now  occupies  the  position  of  a  learned  pro- 
fession whose  exacting  demands  are  fully  recognised. 

(2)  Technical  education  has  enabled  gigantic  engineering 
schemes  to  be  successfully  carried  through  which  would  have 
been  quite  impossible  under  the  old  rule-of-thumb  regime.  As 
a  notable  example  we  may  cite  the  Forth  Bridge. 

(3)  Technical  education  has  done  much  towards  reducing 
the  cost  of  production.  The  cost  of  designing  is  less  because 
the  design  is  arrived  at  by  a  direct  process  which  is  necessarily 
quicker  than  the  old  trial  and  error  method.  The  cost  of 
material  is  less,  because  more  suitable  materials  are  now  pro- 
curable (thanks  to  the  scientific  metallurgists),  and  because 
there  is  less  waste,  the  exact  amount  required  in  each  case 
being  arrived  at  by  calculation.  The  cost  of  manufacture  is 
reduced,  due  to  improved  lifting  appliances,  to  better  machine 
tools,  and  to  high-speed  steel,  all  of  which  owe  their  existence 
directly  or  indirectly  to  technical  knowledge. 

(4)  Technical  education  enables  the  designer  to  turn  out 
novel  and  improved  designs.  Some  branches  of  technical 
education,  of  little  value  in  themselves,  are  invaluable  as 
aids  to  training  the  imagination — the  very  root  of  novelty  in 
design. 

(5)  Technical  education  has  the  effect  of  rapidly  developing 
and  maturing  inventions,  a  point  sometimes  of  the  highest 


importance,  not  only  to  the  trade  and  profession  of  engineering, 
but  also  to  the  country  itself.  If  a  comparison  be  drawn 
between  the  development  of  the  reciprocating  steam  engine 
and  that  of  the  steam  turbine,  we  find  that  for  nearly  two 
centuries  the  steam  engine  made  practically  no  progress  in 
the  hands  of  men  who  had  no  pretence  to  a  knowledge  of 
science,  whereas  it  progressed  by  leaps  and  bounds  under  the 
scientific  treatment  of  Watt,  Hirn,  and  others,  who  were 
pioneers  in  the  application  of  thermo-dynamics  to  the  steam 
engine.  In  the  case  of  the  steam  turbine,  however,  scarcely 
a  quarter  of  a  century  has  elapsed  since  that  highly  scientific 
and  brilliant  engineer,  Mr.  Parsons,  invented  a  practical  form 
of  this  machine,  and  to-day  we  have  it  as  near  perfect  as  it  is 
ever  likely  to  be.  We  think  we  are  justified  in  expressing  this 
opinion,  since  the  steam  consumption  of  a  turbine  closely 
approaches  the  minimum  possible  in  a  theoretically-perfect 
steam  engine. 

To  take  another  instance — the  development  of  the  internal- 
combustion  engine. 

Many  other  instances  of  the  triumph  of  the  scientific  treat- 
ment of  engineering  problems  might  be  cited,  but  there  is 
one  branch  that  stands  out  pre-eminently  where  science,  and 
science  only,  deserves  the  credit — viz.,  electrical  engineering — 
a  branch  that  lends  itself  so  readily  to  theoretical  treatment, 
and  where  there  are  so  few  disturbing  elements  that  one  can 
foretell  results  with  almost  the  same  degree  of  certainty  as 
in  astronomy ;  yet  it  is  a  branch  of  engineering  that  is  full  of 
mysteries  and  difficulties  to  the  untrained  man,  and  not  a 
single  electrical  invention  of  any  importance  has  ever  emanated 
from  an  un technical  man. 

(6)  Technically-trained  men  .supply  us  with  exact  data. 
Nearly  every  up-to-date  engineering  firm  employs  highly- 
trained  technical  men  in  its  testing  departments.  Here  the 
machines  or  engines  are  thoroughly  tested  before  leaving  the 
works,  thus  yielding  exact  data  as  to  the  output,  the  steam 
consumption,  the  friction  and  other  losses,  and  the  general 
efficiency  and  practicability  of  their  products — knowledge  that 
is  of  the  greatest  value  in  subsequent  designing. 

How  Technical  Education  has  Benefited  the  Country 
at  Large. 

As  a  result  of  our  giving  a  thorough  technical  training  to 
the  men  who  are  to  design  and  carry  out  engineering  work, 
considerable  benefits  accrue  not  only  to  engineering  firms, 
but  also  to  the  country  at  large.  We  may  enumerate  these 
benefits  as  follows:  (1)  Increasing  facilities  for  travel  and 
transportation.  (2)  Cheapening  of  both  the  necessities  and 
luxuries  of  life  which  would  otherwise  be  both  costly  and 
irregular  in  supply.  (3)Increased  power  of  production.  (4; 
Enhanced  prestige  and  trade. 
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Technical  education,  in  the  strict  sense  of  the  term,  is  not, 
however,  the  panacea  for  all  our  trade  troubles;  another 
equally  important  matter  is  the  business  education  and  train- 
ing of  the  commercial  heads  of  our  manufacturing  concerns. 

How  Technical  Education  will  Result  in  the  Future. 

Vast  sums  of  money  are  being  spent  on  the  technical  educa- 
tion of  engineers  at  the  present  time,  but  whether  such  money 
is  being  quite  wisely  expended  is  open  to  discussion.  Technical 
instruction  is  required  for  two  distinct  classes  of  men.  The 
one  class  is  the  rank  and  file  from  which  draughtsmen, 
managers,  and  foremen  are  drawn;  these  should  have  a  good 
grounding  in  the  first  principles  of  mathematics,  mechanics, 
heat,  chemistry,  metallurgy,  and  electricity,  yet  their  work 
does  not  call  for  a  very  extended  knowledge  of  any  one  of 
these  subjects.  The  other  class  is  that  of  specialists  who  are 
required  to  give  much  time  to  the  higher  and  more  difficult 
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problems  of  engineering  and  to  devote  a  large  portion  of  their 
lives  to  research  work — privately  or  for  firms.  It  is  necessary 
for  such  men  to  go  deeply  and  thoroughly  into  whatever 
branch  tliey  may  take  up;  they  require  the  general  training 
we  have  outlined  above  as  a  foundation,  after  obtaining  which 
they  should  proceed  with  their  own  specialised  studies.  Every 
engineering  college  in  the  country  can  give  the  general  train- 
ing, but  as  a  rule  the  heads  of  engineering  departments  arc, 
or  ought  to  be,  too  fully  occupied  with  lecturing  and  with  the 
general  work  of  the  departments  to  devote  the  necessary  time 
to  the  higher  work  required  by  the  special  students.  Moreover, 
no  one  man  can  possibly  have  such  a  thorough  knowledge  of 
several  special  branches  of  engineering  as  to  bo  able  to  give  the 
necessary  instruction  in  more  than  one  or  two  subjects;  hence 
we  would  urge  that  each  engineering  college,  in  addition  to 
its  genera.l  course,  should  lay  itself  out  for  specialising  in  one 
or  two  particular  branches.  At  present,  more  or  less  of  this 
special  work  is  done  in  the  final  year  of  the  general  course  of 
instruction  which  is  attended  by  all  classes  of  stildcnts,  with 
the  result  t hat  some  have  to  spend  much  of  their  time  on 
branches  of  work  that  they  are  not  interested  in,  while  they 
do  not  get  the  instruction  they  are  eager  for  in  their  own 
particular  branch. 


NEW  POWERFUL  "ATLANTIC"  TYPE  EX- 
PRESS PASSENGER  LOCOMOTIVE. 

Great  Central  Railway  Company. 

Some  short  time  ago,  with  the  view  of  being  able  to  more 
efficiently  cope  with  their  increasing  traffic,  the  directors 
of  the  (beat  Central  Railway  Company  decided  upon  the 
construction  of  no  fewer  than  24  locomotives  of  the  well- 
known  "Atlantic"  type..  Twelve  of  these  locomotives 
were  placed  under  erection  at  the  company's  works  at 
Gorton,  Manchester,  whilst  a  contract  for  the  construction 


in  length  by  4  ft.  9^  in.  in  diameter  outside.  The  firebox 
shell  is  of  the  Belpaire  type,  8ft.  Gin.  in  length  and  stayed 
with  direct  stays,  the  four  rows  at  the  front  having  an 
expansion  arrangement.  Each  of  the  stays  is  encased  in 
an  iron  tube,  terminating  above  the  water  level,  and  filled 
with  Portland  cement.  The  firebox  and  stays  are  of 
copper,  the  latter  ll/i8ul-  aii(l  1  m-  m  diameter,  and 
screwed  11  threads  per  inch.  The  tubes  are  of  lap-welded 
charcoal  iron,  beaded  and  ferruled  in  the  firebox  tube 
plate.  Longitudinal  stays  and  angles  stay  the  upper  pari! 
of  the  front  tube  plates  and  the  firebox  back  plate,  and  five 
through  stays  are  inserted  among  the  tubes  to  stay  the 
front  and  back  tube  plates  together.  The  regulator  is  of 
the  double-slide  type,  and  worked  by  a  single-ended  handle. 
The  chimney  has  a  liner  and  petticoat  pipe,  and  the  blast 
pipe  supports  a  perforated  dished  spark  arrester  and 
perforated  plate  deflector.  The  axle  boxes  for  the  coupled 
wheels  are  of  wrought  iron,  with  white-metalled  Stone's 
bronze  bearings  and  guides  of  steel.  The  trailing  axle 
boxes  are  of  the  Cartazzi  type.  The  bogie  has  1 J  in.  side 
play  each  way,  controlled  by  laminated  springs,  the  bolster 
being  of  the  sliding  pattern.  The  axle  boxes  are  of  gun 
metal,  lined  with  white  metal.  The  fittings  include  one 
exhaust  injector,  with  supplementary  portion  ;  one 
Greshain's  combination  injector ;  two  asbestos-packed  water 
glass  gauges,  fitted  with  protectors;  steam  sanding  for 
coupled  wheels,  and  carriage  warming.  The  ejector  is  of 
the  quick-acting  pattern,  with  steam  brake  valve  attached. 
The  balanced  slide  valves  are' operated  by  the  Stephenson 
link  motion,  and  are  lubricated  by  sight  feed  and  Furness 
lubricators.      The  tender   runs    upon    six   wheels,  each 
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of  the  other  twelve  locomotives  was  placed  with  the  North 
British  Locomotive  Company  Limited,  of  Glasgow.  Some 
of  these  engines  are  now  being  put  to  service  in  hauling 
the  heaviest  and  fastest  of  the  Great  Central  expresses, 
and  in  the  accompanying  photographs  is  illustrated  one 
(pike  recently  delivered  by  the  North  British  Locomotive 
Company,  to  whose  courtesy  the  writer  is  indebted  for 
the  loan  of  the  illustrations. 

The  locomotives  are  of  considerable  dimensions,  and  will 
rank  as  amongst  the  most  powerful  engines  ever  built  foi 
the  Great  Central  traffic.  The  coupled  wheels  are  6  ft.  9  in., 
the  trailing  wheels  4  ft.  3  in.,  and  the  bogie  wheels  ."5  ft.  (>  in. 
in  diameter.  The  cylinders  arc  IDA  in.  in  diameter  and 
2G  in.  stroke,  the  previous  "Atlantic"  locomotives  of  the 
G.C.R.  having  a  diameter  of  ID  in.  The  Ixnler  is  of  large 
proportions,  its  barrel  centre  being  pitched  8  ft.  6  in.  from 
rail  level.  The  total  heating  surface  is  l,93i'3  square  feet, 
to  which  the  tubes  (221  in  number  and  each  2  in.  in  external 
diameter)  contribute  1,777'i)  square  feet,  and  the  firebox  the 
remaining  153'4  square  feet.  The  working  pressure  is 
200  Hi.,  and  the  grate  area  2(i  square  feet.  The  boiler  and 
firebox  shell  are  of  steel  plates,  and  the  barrel  is  15  ft. 


4  ft.  ."5  in.  in  diameter,  and  has  a  carrying  capacity  of  4,000 
gallons  of  water  and  <U  tons  of  fuel.  The  wheels  of  the 
tender  are  fitted  with  axle  boxes  and  guides  of  cast  iron, 
and  the  bearings  are  of  white-metalled  Stone's  bronze.  A 
water-pick-up  arrangement,  the  scoop  of  which  is  raised 
and  lowered  by  means  of  a  combined  screw  and  steam 
cylinder  arrangement,  is  fitted  to  the  tank.  The  engine 
and  tender  are  fitted  with  a  steam  brake  and  with  the 
vacuum  apparatus  for  the  train.  The  whole  of  the  wheels 
are  steel  castings,  and  the  tyres  and  axles  are  of  the 
highest  quality  of  Siemens-Martin  steel.  The  engine  has 
a  fixed  wheel  base  of  7  ft.  3  in.,  and  a  total  wheel  base  of 
27  ft.  9|  in.  The  tender  has  a  wheel  base  of  1  :S  ft.,  and  the 
total  wheel  base  of  engine  and  tender  is  51  ft.  10  in.  The 
locomotives — which  were  built  from  the  designs  of  Mr- 
John  G.  Robinson,  M.Inst.M.K.,  the  chief  mechanical 
engineer  of  the  Great  Central  line — have  an  imposing,  yet 
symmetrical,  appearance,  (heir  total  length  over  buffers 
being  no  less  than  61  ft.  11  in.,  and  the  distance  from  rttH 
level  to  top  of  chimney  L'>  ft.  3  in. — measurements  which 
very  closely  approximate  to  the  maximum  attained  01 
British  locomotive  engineering. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  implements. 

24270  C.  Marsh:  Steel  hay  rack.  24341  F.  R.  Pearson:  Wire 
guards  for  trees  and  shrubs.  24556  H.  McClelland  and  A.  £. 
Chamberlain:  Garden  hoes.  24749  W.  J.  Payette:  Disk 
jointers  for  ploughs.*  24830  W.  Armour,  G.  A.  Garfitt,  and 
C.  Garfitt  :  Shares  for  cultivators,  spring-toothed  harrows,  etc. 
24878  E.  C.  Blackstone  and  R.  E.  Watts:  Hay-making  machines, 
horse  rakes,  etc. 


Arms  and  Ammunition. 

24501  E.  M.  Johnson:  Projectiles.*  24588  J.  H.  Brown: 
Ordnance.*    24694  E.  Jones  and  Kvnoch  Ltd. :  Cartridge  cases. 

24709  F.  K  rupp  Akt.-Ges. :  Sighting  telescopes  for  ordnance.* 

24710  J.  R.  R.  Ashton:  Automatic  small  arms.  24778  A.  J. 
Rudd :  An  improved  form  of  turnover  for  the  ends  of  cartridges 
for  sporting  guns  and  the  chuck  or  disc  for  making  same. 
24869  T.  Mariun :  Apparatus  fpr  automatic  discharge  of  fire- 
arms.* 


Bottles,  Glass,  &c. 

24310  M.  M.  A.  Petrzywalski :  Bottles.  24326  H.  A.  Everesc : 
Non-refillable  botles.*  24372  G.  Watts:  Head  or  top  of 
syphons  containing  aerated  waters,  etc.  24377  A.  Waltho: 
Making  caps  or  stoppers  for  bottles.  24394  J.  Hall:  Bottle 
stoppers.  24416  R.  J.  White  and  O.  A.  Porter:  Advertising 
by  means  of  bbttle  stoppers.  24430  H.  R.  Bring:  Bottle 
stoppers,  etc.*  24559  J.  Sadler:  Bottles.  24662  J.  M. 
Wilkinson:  Xon-refillable  bottle.  24701  F.  Thomas  and  W. 
Woodland:  Poison,  medicine,  and  like  bottles.  24782  E.  Beetle- 
stone  :  Wired  glass. 


Building  and  Construction. 

244G7  H.  Japp:  Production  of  segments  for  tunnel  linings.* 
24526  E.  Coignet :  Reinforced  concrete  structures.*  24535 
J.  J.  Harold:  Metallic  tiles.*  24572  J.  Hamblet:  Roofing 
tiles.  24574  J.  Hamblet:  Hip  and  valley  roofing  tiles.  24641 
J.  S.  Gribbon  and  J.  McKean:  Sash  supports.*  24727  R. 
Eeles:  Trestles  for  supporting  planks.  24738  T.  Cross:  Walls. 
24750  A.  C.  Brewerton:  Roofing  tiles.*  24756  E.  J.  Edwards: 
A  contrivance  to  keep  house  windows  from  rattling. 


Chemistry  and  Photography. 

24267  J.  Brentnall :  Manufacture  of  aluminium  hydrate  and 
salts.  24318  W.  Oppenheimer  and  T.  O.  Kent:  Lubricating 
oil.  24319  W.  Oppenheinler  and  T.  O.  Kent:  A  lubricating 
oil  and  process  for  obtaining  same.  24330  G.  F.  Jaubert : 
Preparation  of  oxygen  by  the  decomposition  of  oxygenatjd 


salts.*  24346  H.  H.  Frost :  Portable  self-contained  vulcaniser. 
24391  H.  D.  Taylor:  Photographic  lenses.  24393  L.  Rotten- 
burg  :  Producing  colour  effects  for  advertising,  etc.  24507 
G.  Teichner :  Electrolytically  producing  peroxide  of  hydrogen.* 
21529a  M.  Abelli:  Manufacture  of  certain  amidic  derivatives 
of  carbonic  acid.  24733  I.  L.  Roberts:  Manufacture  of  hydro- 
chloric acid.*  24739  A.  Pollak:  Process  for  making  extracts 
for  baking,  pharmaceutical,  and  technical  purposes.  24803 
La  "  Vega"  Soc.  Anon,  de  Photographie  et  d'Optique:  Photo- 
graphic cameras.*  24813  W.  Tulley :  Photographic  cameras.* 
24816  T.  S.  Bruce  and  J.  W.  D'Anter :  Appliance  for  re-touching 
photographic  negatives.  24840  Clarke,  Chapman,  and  Co.  Ltd., 
and  J.  Robson :  Continuous  cycle  ammonia  power  or  refri- 
gerating apparatus.*  24849  J.  Harris :  Apparatus  for  the 
generation  of  ozone.  24872  C.  Malmendier  and  M.  Stuhler: 
Mixing  apparatus  for  saturating  liquids  with  gases.*  24875 
G.  Krebs :  Process  for  the  simplified  correction  of  the  spectrum 
in   reference  to   photographic  purposes.* 

Coin  Freed  Mechanism  and  Cash  Register,  &c. 

24303  J.  M.  Tourtel:  Coin-freed  electricity  meters.  24335 
F.  Trinks:  Calculating  machines.  24382  A.  G.  Sutherland: 
Prepayment  gas  meters.  24440  H.  Roller :  Calculating  machines. 
24533  M.  King  and  J.  E.  James:  Coin  slot  meters  and 
machines.  24545  F.  Wever :  Cash  delivery  apparatus.*  24546 
F.  Wever :  Coin  delivery  apparatus.* 

Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

24364  A.  L.  Roberts:  Back  rim  brake  for  cycles.  24423 
E.  Clark:  Velocipede  cranks.  24428  Rudge  Whitworth,  G.  V. 
Pugh,  F.  Pountney,  and  W.  H.  Nelson:  Velocipedes,  etc. 
24465  D.  Macaulay:  Motor  bicycles.  24466  D.  Macaulay: 
Steering  devices  for  cycles.  24627  J.  A.  Coley :  Pulley  device 
for  motor  cycles.  24638  H.  Hawkins  and  G.  R.  Dunn:  Attach- 
ment for  cycle  pedals.  24757  B.  Blythe :  Roller  brake  levers 
and  connecting  clips  for  cycles. 

Electrical. 

24249  W.  J.  Charles  and  A.  Watson:  Electric  contact 
breakers.  24280  W.  R.  Sykes,  jun.,  T.  Hollins.  and  F.  W. 
Leake:  Electric  interlocking  of  railway  signals.  24281  W.  R. 
Sykes,  jun.,  and  F.  T.  Hollins  and  F.  Leake:  Electric  block 
indicators  for  railway  gate  crossings.  24293  W.  Roos :  Magneto 
electric  ignition.  24302  J.  M.  Tourtel:  Electric  switches. 
24316  S.  Jevons:  Electric  generators.  24325  A.  J.  Boult : 
Electric  conductors.  24339  A.  T.  Dawson  and  A.  P.  Pyne: 
Junction  boxes  of  electric  cables.  24383  J.  A.  Hirst  and  P. 
S.  Brook:  Electric  switches.    24403  The  British  Westinghouse 


886         THE    PRACTICAL  ENGINEER 


—INVENTIONS  SUPPLEMENT. 


Electric  and  Manufacturing  Co.  Ltd.  (The  Westinghouse 
Electric  and  Manufacturing  Co.,  U.S.A.):  Controlling  electric 
circuits.  24421  L.  Torda;  Dynamos.  24482  J.  Skwirsky : 
Electric  incandescent  lamp.  24502  A.  Blondel :  Electric  arc 
lamps.*  24538  F.  \V.  Howorth  (M.  Kellner,  E.  Kellner,  E. 
Kellner,  E.  Kellner,  M.  Kellner,  heirs  of  C.  Kellner,  Germany) 
Electrodes.  24539  The  British  Thomson-Houston  Co,  Ltd.  (The 
General  Electric  Co.,  U.S.A.):  Electric  demand  indicators. 
24605  L.  Kamm :  Printing  telegraphs.  24621  L.  A.  Giauoli : 
Electro  magnetic  generators.*  24718  F.  Lori:  Wireless  tele- 
graphy.* 24721  P.  H.  Rogers:  Insulators.  24724  W.  Clark 
(F.  Darmstadter,  Germany)  :  Electrolytic  manufacture  of  metal 
tubes.  24729  C.  W.  Atkinson:  Electric  controllers.  24761 
The  Electric  ariS  Ordnance  Accessories  Co.  Ltd.,  R.  F.  Hall 
and  J.  Booker:  Electric  switches.  24777  S.  D.  Neill:  Mechanism 
for  setting  back  the  motion  work  and  hands  of  electric  clocks. 
24735  A'.  Mitkevitch  :  Production  of  electric  arc  for  scientific 
and  industrial  purposes.*  24794  H.  W.  Wilson,  c/o  The  East 
Anglian  Engineering  Co.  Ltd.:  Brush  holders  for  electrical 
machines.  24809  A.  Parravano :  System  of  syntonic  ii  adio 
telegraphy.*  24810  J.  S.  Raworth  and  A.  B.  Raworth : 
Electrical  control  and  propulsion  of  vehicles.  24811  H.  R. 
Rush  ton.:  Means  of  fixing  an  electric  bell  to  an  alarm  clock. 
24835  G.  T.  Piggott:  Electric  bell  pushes.  24850  J.  G. 
Cockburn :  Switches  for  electric  motors  for  ships'  steering 
gear,  hoists,  etc.  24853  The  British  Thomson-Houston  Co. 
Ltd.  (The  General  Electric  Co.,  U.S.A.) :  Electric  switches. 
24855  The  British  Thomson-Houston  Co.  Ltd.  (The  General 
Electric  Co.,  U.S.A.) :  Electric  resistances.  24856  The  British 
Thomson-Houston  Co.  Ltd.  (The  General  Electric  Co.,  U.S.A.)  : 
Vapour  Electric  apparatus.  24877  A.  F.  Hills,  D.  Urquhart, 
and  A.  E.  Honey:  Dynamos.  24882  H.  Hegner :  Electric  arc 
lamps. 


Engineering  and  Mechanical. 

15640a  H.  A.  Williams,  II.  Robinson,  and  J.  F.  Townsend : 
Friction  clutches.  15640b  H.  A.  Williams,  H.  Robinson,  and 
J.  F.  Townsend:  Friction  clutches.*  24257  G.  A.  Watson: 
Boring  machines.  24259  W.  H.  Jarvis  and  D.  W.  John: 
Variable  gear  fur  motor  cars.  24260  R.  Walmsley,  G.  A.  Ryder, 
and  E.  Hollings:  Machines  for  forming  blanks  for  nuts.  24261 
P.  D.  Ionides :  Clearance  indicators  for  use  in  turbines.  24272 
J.  Gill:  Apparatus  for  compressing  air.  24277  S.  Smillie  and  T. 
M.  Robertson:  Pressure-reducing  valve.*  24286  T.  Sim:  Storm 
valves.*  24315  J.  Ingham  and  J.  Ingham:  Colliery  tubs.  24320 
W.  R.  Smith:  Driving  elastic  fluid  turbines.*  24336  H.  S. 
Loud:  Elastic-fluid  turbines.  24350  C.  Neumann:  Pressure 
blowers.*  24351  G.  D.  Warren:  Rock  drills.*  24355  J. 
Temperley,  J.  R.  Tempcrley,  and  W.  Alexander:  Raising,  lower- 
ing, and  conveying  goods  and  loads.  24356  J.  H.  Conpe: 
Steam-driven  pumps.  24359  C.  P.  MacMullen  and  W.  E. 
Nye:  Governors  for  pumping  engines.*  24367  J.  W.  White: 
Aerial  or  rope-way  conveyers.  24368  J.  W.  White:  Colliery 
winding  gear,  etc.  24397  J.  Leeming,  jun. :  Hydraulic  presses. 
24400  Humber  Ltd.,  and  T.  Charles  Piillinger:  Locking  devices 
for  change-speed  mechanism.  24408  Bellis  and  Morcom  Ltd., 
and  Robert  McGregor:  Fluid-pressure  relief  valve.*  24432 
W.  Alderson,  W.  R.  Potter,  and  P.  Kirkup:  Variable-speed 
and  reversing  gear.  24438  L.  F.  Pearson:  Supports  for 
radiators.*  24444  H.  G.  Atkinson:  Hand  air  pumps.  24460 
D.  A.  Quiggin  :  Apparatus  for  condensing  steam  and  heating 
water.  24464  F.  R.  Bradley:  Lathe  chucks.  24470  A.  H. 
Mayes:  Tension  device  for  driving  bands.  24476  J.  Crichton 
and  J.  Macdonald  and  Son  Ltd. :  Lubricating  devices.*  24496 
H.  C.  Warren,  L.  C.  Brown,  and  C.  R.  Brown:  Means  for 
transmitting  power.  24511  E.  R.  Foley:  Safety  appliance  for 
mine  cages,  etc.  24518  C.  P.  A.  Dahl :  Self-generating  steam 
or  hot-air  power  electric  machine.  24524  D.  McGill :  Packing 
and  lubricating  of  pistons.  24525  J.  R.  Temperley,  J.  Tem- 
perley, and  W.  Alexander:  Cable  transporters.  24532  M. 
Albrecht:  Mounting  of  motors  and  transmission  of  power  in 
automobile  vehicles.  24537  A.  Szanto:  Forced  lubricating. 
24541  C.  J.  Alley:  Machine  for  use  in  chimney  crozing  and 
howelliug  devices.  24555  W.Rowland:  Machinery  for  making 
tubular  bodies.  24557  A.  Watson,  jun. :  Mechanism  for  trans- 
mitting and  controlling  power.  24560  H.  W.  Cowley  and  Co. 
Ltd.,  and  H.  W.  Cowley:  Mortising  machines.  24562  W.  H. 
W.  Lucy:  Auti-'friction  roller  and  strap  combination  brakes. 
21570  H.  P.  Morley:  Rock-boring  machines.  24573  J.  Hamblet : 
Brick-making  machines.  24577  F.  D.  Wray :  Cylinder  with 
arrangement  of  pistons  within  for  more  directly  utilising  the 
applied  force.*  24581  G.  H.  Williams:  Reinforced  graduated 
angle  bar.*  24589  F.  G.  Folberth :  Planetary  transmission  for 
motor  cars.  24590  G.  Dunkelberg :  Miners'  cages,  lifts,  etc. 
24598  A.  J.  Allen:  Variable-speed  mechanism.  24602  W.  F. 
Herrick:  Apparatus  for  promoting  combustion.*  24606  G.  A. 
McLean:  Safety  appliances  for  hoists,  lifts,  etc.  24610  H.  H. 
Lake  (C.  B.  Cottrell  and  Sons  Co.,  U.S.A.):  Sheet  assembling 
devices  for  folding  machines.*  24615  H.  M.  Duncan  and  F.  H. 
Pierpont :  Machines  for  perforating  strips  of  paper  and  winding 


same  into  rolls.*  24616  H.  M.  Duncan  and  F.  H.  Pierpont: 
Automatic  actuating  mechanism.*  24619  J.  S.  S.  Fulton: 
Automatic  stokers.*  24630  J.  Carter:  Apparatus  for  auto- 
matically giving  alarm  in  case  of  burglary.*  24633  T,  R. 
Almond:  Reaction  engines.*  24636  G.  O.  H.  Klopp:  Cocks  or 
taps.*  24640  H.  J.  Haddan  (The  Nichols  Manufacturing  Co., 
U.S.A.):  Valves.*  24649  J.  Jeffreys:  Radiators.  24654  G. 
Cimiotti :  Machines  for  removing  water  hairs  from  pelts.*  24659 
C.  J.  Dulley,  D.  Granitz,  and  W.  F.  Peebles;  Turning  lathes.* 
24669  R.  A.  Fletcher  and  S.  H.  Sershall :  Lubricator.  24671 
W.  H.  Clegg:  Motion  for  spacing  healds  and  reeds  in  heald 
and  reed  machines.  24674  The  Wolseley  Sheep-shearing 
Machine  Co.  Ltd.,  E.  V.  Hudson  and  G.  Phillips:  Elastically- 
centred  bearings.  246S2  A.  Brown  and  L.  W.  Crosta  :  Machine 
for  shaping  and  grinding  tramway  rails.  24686  G.  Atherton: 
Machines  for  blocking  and  shaping  hats.  24690  J.  H.  Rams- 
bottom:  Air  pumps.  24692  G.  F.  Pinkey  :  Milling  and  grind- 
ing appliance.  24693  M.  Smith:  Bronzing  machines.  24700 
C.  Tuckfield  and  W.  G.  de  F.  Garland:  Method  of  causing 
a  revolving  shaft  to  actuate  its  own  reversing  propeller. 
24705  F.  Hutchins :  Apparatus  used  in  covering  wire  with 
fibrous  material.  24706  T.  S.  E.  Slowman  and  H.  F.  Gribble : 
Process  for  the  production  by  means  of  machinery  of  fascimile 
reproductions  of  pictures,  etc.  24730  T.  W.  Ridley:  Endless 
chain  conveyers.  24759  H.  Connell :  Valve  gear  for  steam 
pumps.  24769  A.  Kenrick,  jun.:  Mode  of  and  means  for 
cutting  spur  gear.  24770  A.  Kenrick,  jun. :  Variable-speed 
driving.  24779  A.  Cook  and  J.  Harvey:  Saw-sharpening 
machines.  24784  W.  G.  Bungeroth  and  W.  Tyrer :  Mechanisms 
for  controlling  the  actions  of  tools  of  lathes,  etc.  24793  W.  A. 
Owston,  jun.,  G.  Webster,  R.  G.  Bickerton,  and  J.  Gunnill : 
Apparatus  for  moulding  peat,  clay,  etc.  24799  P.  Kugel: 
Stuffing  box.*  24804  L.  Bachter  and  Gallay  :  Radiator*  24824 
J.  A.  Steward:  Can-seaming  machines.*  24825  E.  Bandow: 
Refrigerating  apparatus.*  24836  L.  Rendult :  Apparatus  for 
controlling  the  speed  of  motor  road  vehicles.*  24839  J.  E.  W. 
Bryning:  Gang  saws.*  24854  The  Warwick  Machinery  Co. 
Ltd.  (The  General  Electric  Co.,  U.S.A.)  :  Packings  for  rotary 
shafts.  24858  H.  Hawthorn:  Fire  alarm  systems.  24866  F. 
Czerweny :  Dipping  devices  for  automatic  match-making 
machines.  24873  E.  Evans:  Apparatus  for  preventing  the 
raising  of  dust  by  motor  cars.*  24874  J.  J.  Lane  Ltd.,  and  H. 
J.  Lane:  Driving  mechanism.  24880  J.  W.  Mowbray: 
Governors  for  marine  engines.* 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

24276  H.  Campbell:  Internal-combustion  engines.*  24297  W. 
C.  B.  Evans  and  W.  S.  Cotterill:  Carburetters.*  24411  G. 
Brandstetter :  Regulation  of  the  supply  of  liquid  fuel  to 
internal-combustion  engines.  24439  A.  H.  Maltmau  :  Internal- 
combustion  engines.  24510  J.  A.  Payn,  J.  Michell,  and  C.  E. 
Mowbray:  Gas  engines.  24592  A.  Sharp:  Multi-cylinder 
internal-combustion  engines.  24624  H.  R.  Rignold :  Car- 
buretters. 24642  A.  Doveluy :  Ignition  plugs.*  24657  G.  H. 
H.  Freeman  and  A.  T.  Blythe  : Internal-combustion  engines. 
24698  H.  G.  Eastwood:  Fitting  for  a  sparking  plug.  24715 
H.  Duffield :  Generation  of  power  in  explosion  engines.  24722 
P.  A.  E.  Shiner:  Silencers.  24743  P.  Albertini:  Reversing 
gear.*  24744  P.  Albertini:  Valve-reversing  mechanism  for 
internal-combustion  motors.*  24865  A.  VVinton :  Vertical 
explosive  engines.*  24867  P.  M.  Justice  (Industrial  Develop- 
ment   Co.,  U.S.A.)  :   Ignition  device.* 


Engines,  Steam. 

24331  A.  I.  Ostrander:  Multiple-expansion  rotary  engines. 
24656  L.  A.  E.  N.  Proster  and  Marquis  de  Chasseloup-Laubat : 
Turbines.*  24670  L.  Wilson:  Applying  turbines  to  locomotives. 
24751  H.  Leiehtz :  Locomotives.* 


Food  Products. 

24296  G.  Joyce  and  F.  Joyce:  Bread-crumbling  machine. 
24414  J.  Meinl:    Manufacture  of  malt  containing  chocolate. 


Furniture  and  Domestic. 

24262  J.  Stevenson:  Folding  tables.  24273  E.  Allen: 
Dining  table.  24337  H.  A.  Klemm:  Sewing  machines.  24357 
The  Ma/.awattee  Tea  Co. :  Egg-testing  apparatus.  24375  F. 
Faruworth:  Circular  bristled  brush.  24384  E.  Woods:  Woven 
wire  seats.*  24389  C.  Pirrett:  Collapsible  chairs,  tables,  etc. 
24401  L.  Blattner:  Self-acting  egg  lifter*  24447  D.  Crowther: 
Domestic  fireplaces.  24448  C.  E.  Midgley:  Metallic  and 
wooden  bedsteads.    24478  W.  Fairweather  (The  Singer  Manu- 
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facturing  Co.,  U.S.A.) :  Feeding  mechanism  for  sewing 
machines.*  24479  W.  Fairweather  (The  Singer  Manufacturing 
Co.,  U.S.A.) :  Sewing  machine  feed  and  loop  taker  actuating 
mechanism.*  24480  W.  Fairweather  (The  Singer  Manu- 
facturing Co.,  U.S.A.) :  Feed-regulating  devices  for  sewing 
machines.*  24515  H.  G.  W.  Lawrence:  Adjustable  rack  for 
drying  clothes.*  24593  H.  Crowther :  Settees  convertible  into 
bedsteads.*  24646  J.  Helling:  Bedsteads,  settees,  etc.  24676 
W.  Ferns:  Extending  dining  tables.  24679  J.  S.  Harrison: 
Instrument  table.  24695  J.  E.  Ward:  Arrangement  for  hanging 
heads  and  horns  without  damaging  the  walls.  24736  H.  T. 
Alesbury :  Child's  collapsible  hammock  car  and  cot  combined 
reversible  to  a  single  or  double  mail  cart.* 

Hardware. 

24254  H.  A.  Reed  and  J.  Ritchie:  Improved  lewis.  24263 

G.  H.  Henn:  Door  chains.  24289  W.  R.  Comings:  Dredger 
top  boxes.  24290  0.  Dieckmann:  Grating.*  24298  F.  M. 
Woelffle:  Curling  iron.*  24304  J.  T.  Rosenheimer :  Pocket 
tools.  24308  A.  Edwards:  Awl.  24332  H.  H.  Lake:  Metal 
lockers.*  24360  R.  McMillen  :  Wrenches.*  24385  G.  P.  Currie : 
Automatic  window  fastener.*  24395  H.  C.  Thompson-Kelly: 
Metal  stud  attachment  for  securing  a  specially-moulded  india- 
rubber  suction  disc.  24424  W.  T.  Potts  (H.  C.  Davis,  U.S.A.) : 
Hat  pins,  hair  pins,  etc.  24453  D.  Beards,  E.  Beards,  D. 
Beards,  jun.,  and  A.  C.  Beards:  Lock  and  latch  cases.*  24520 
F.  W.  Britton  and  L.  H.  Cross:  Locking  nuts.  24550  W.  Craven  : 
Centre  pivot-expanding  tin  opener.  24551  A.  M.  King:  Sewing 
machine  needles.  24558  R.  Leggott  and  W.  and  R.  Leggott 
Ltd. :  Grip  handles  for  swing  doors.  24580  A.  Holdeu  and  E.  B. 
Killen  :  Combination  tool  for  drilling  and  shaping  billiard  cue 
ends.  24595  M.  G.  Wood:  Padlocks.  24600  R.  H.  Meakin . 
Metal  razor  attachment.  24601  R.  Cunningham  :  Methods  aud 
means  for  jointing  iron,  earthenware,  and  similar  pipes.  24603 

D.  W.  Martyn:  Saucepan.  24663  W.  R.  Mealing:  Seal  locks. 
24668  II.  Withers-Lancashire:  Stirrup  bars  for  saddles.  24681 
S.  Pooley :  Hammers  and  knives  combined  with  many  tools. 
24687  D.  Macfie:  Ball  joint.  24707  J.  C.  Kenwood:  Cycle 
lock.  24714  C.  H.  Rouse:  Razors.  24742  F.  W.  Rief:  Spigot 
and  socket  joints.  24745  M.  G.  Wood  and  A.  Phillips:  Locks. 
24752  J.  Caivo:  Key  rings.*  24771  T.  A.  Smith:  Swivel  fitting. 
24772  W.  Neeves  and  J.  Gimson  :  Metal  bedstead  castors.  24787 

H.  Rudder  and  J.  C.  Rouse:  Hinges.  24801  A.  .T.  Kitson  : 
Buffer  attachment  for  hammers.*  24807  A.  Fenwick  and  J.  P. 
Lesley:  Hat  and  like  pegs.  24818  B.  B.  Dadley  and  B.  L. 
Dadley:  Lock  nuts.  24870  H.  Thorpe:  Compressible  grip  for 
handles,  dumb-bells,  etc. 

Heat,  Light,  and  Ventilation. 

(Including  Oas  Manufacture.) 

24243  A.  Auerback  and  F.  Glein :  Distance  gas  lighter.  24252 

E.  Brunuer:  Furnaces.  24274  M.  Hermann  and  L.  Lorenz:  Caps 
for  incandescence  burners  for  fuel.*  24311  W.  T.  Sugg: 
Torches  for  lamp  lighting.  24328  J.  Schumacher:  Receptacles 
for  matches.  24340  C.  W.  Harrison  and  A.  C.  Noad :  Gas 
burners.  24347  E.  Bund  and  II.  Mullenbach  :  Water  heaters.* 
24387  J.  A.  F.  Hall  and  L.  C.  Stevens:  Incandescent  gas  light 
burners.  21398  H.  G.  Hills:  Enriching  gas  for  illuminating, 
heating,  or  power  purposes.  24410  A.  S.  Francis:  Gas  lamps 
for  inverted  incandescent  burners.  24418  G.  F.  Jaubert :  Purifi- 
cation of  acetylene  gas.  24431  F.  Chadburn  :  Ventilating  and 
heat-controlling  apparatus.*  24433  G.  Marcouuet:  Gas 
generators,  etc.*  24443  T.  W.  S.  Hutchins  and  J.  B.  Wilkie  : 
Gas  producer  apparatus.  24452  F.  Harrison :  Incandescent 
electric  lamps.  24451  H.  Jackson:  Means  for  heating  refresh- 
ment stands.  24456  G.  Helps:  Buusen  burners  and  branch 
bodies.  24157  G.  Helps:  Attachments  for  shades  to  gas  burners. 
24471  G.  H.  Rapier  and  C.  Walton :  Machine  for  channelling 
in  coal  stove.  24473  J.  K.  Broadbeut :  Apparatus  for  preventing 
smoke  and  regulating  air  to  furnaces.*  24475  W.  Anderson 
and  H.  Anderson :  Appliances  for  carrying  and  suspending 
globes  for  inverted  incandescent  electric  and  other  lamps.* 
24277  A.  P.  MacAllister:  Cigar  cutter  in  combination  with  a 
match  box.*  24490  H.  W.  Ley :  Fire  extinguishers.  24497 
R.  H.  Parker  and  W.  H.  Baker:  Furnace  bar.  24503  The 
Otto  Hilgerstock  Coke  Oven  Co.  Ltd.  (C.  Otto  and  Co.  G.  in. 
b.  H.,  Germany)  :  Carbonising  coal  for  increasing  the  yield 
of  ammonia.  24504  W.  Beimann  :  Charging  coke  ovens.  24513 
S.  Levy:  Fire  grates.*  24522  D.  J.  Clark:  Incandescent 
mantles.*  24561  F.  Bardsley :  Anti-vibration  fittings  for 
incandescent  gas  burners.  21566  E.  Brunner:  Furnaces.  24584 
A.  Henze:  Mantles  for  inverted  incandescent  lamps.*  24585 
W.  G.  Slipp:  Motor  car  tail  lamp*  24607  W.  G.  Jefferson: 
Extinguishing  device.  24620  J.  S.  S.  Fulton:  Smoke-consuming 
furnaces.*  24623  W.  P.  Thompson  (The  McLewee  Gas  Lamp 
Manufacturing  Co.,  U.S.A.)*  Gas  lamps*  21634  W.  M.  Still 
and  A.  G.  Adamson:  Incandescent  gas  mantles.  24637  R.  E. 
Grant:  Acetylene  apparatus.  24651  I.  Shoob :  Attachments 
for  gas  burners.  24678  H.  Bowman  and  J.  T.  Southworth : 
Feeding  appliances  for  producer  gas  generators,   etc.  24720 
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L.  Sutcliffe:  Mounting  gas  burners.  24734  S.  C.  Davidson: 
Drying  chambers.  24755  E.  Ef ran  :  Controlling  the  supply  of 
the  combustion  air  to  the  fuel  in  furnaces.*  24760  R.  Summer- 
son:  Ignition  of  non-lighting  back  devices  used  in  incandescent 
gas  burners,  gas  stoves,  etc.  24767  J.  Seddon :  Kitchen  ranges. 
24786  J.  Wilkinson:  Producing  and  utilising  mixtures  of  coal 
gas  and  air.  24815  The  New  Inverted  Incandescent  Gas  Lamp 
Co.  Ltd.,  and  J.  Bridger :  Inverted  incandescence  gas  burners. 
24828  C.  C.  Carpenter:  Burner  for  testing  gas.*  24838  W. 
Saward  and  J.  Astley:  Fittings  for  gas  producers.  24859  J. 
Soleschowsky  and  H.  Barr :  Inverted  incandescent  gas  burners. 

Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

24299  E.  G.  H.  Schenck :  Diamonds.*  24386  A.  Sontar : 
Displaying  watches,  jewellery,  etc.  24446  H.  E.  Hyde:  Expan- 
sible bracelet  for  personal  wear.*  24494  W.  R.  Sykes,  jun.,  F.  T. 
Hollins,  and  F.  W.  Leake:  Clockwork  mechanism.  24514 
H.  H.  Lake  (S.  D.  Warfield,  U.S.A.):  Striking  mechanisms 
forelocks.*  24543  A.  B.  Wallace  and  H.  J.  Jones:  Apparatus 
for  employment  in  connection  with  pianos  for  developing 
technique.  24604  H.  II.  Lake  (The  Aeolian  Co.,  U.S.A.) :  Auto- 
matic musical  instrument  players.*  24643  J.  R.  L.  Garrard: 
Swell  pedals  for  organs.*    21857  G.  F.  Lyon:  Harps.* 

Leather  Goods,  including  Machinery. 

24390  S.  V.  Mason:  Boot  and  shoe  heels.  24484  T.  Mead: 
Revolving  heel  attachment  for  boots.  24487  F.  J.  Oakes: 
Process  for  treating  hides.*  24488  F.  J.  Oakes:  Process  for 
treating  hides.*  24517  H.  A.  Silver:  Elastic  heels  and  soles  for 
boots  and  shoes.  24569  T.  H.  Collingbourne :  Air-cushioned 
india-rubber  boot  pads,  golf  studs,  etc.  24608  G.  A.  Bennett: 
Lace  for  boots,  etc.  24635  J.  T.  Ford:  Driving  belts.  24711 
C.  G.  Hunter:  Boot  trees.  24790  H.  Holt:  Measuring  the  feet 
and  lasts  for  use  in  boot  and  shoe  making.  24822  W.  Heaton  : 
Boot  machinery. 

Medical. 

24376  F.  Rose:  Artificial  teeth.  24523  J.  Rankin:  Surgical 
bandages.  24708  J.  E.  Arnold:  Guillotines  for  the  removal  of 
enlarged  tonsils  or  other  growths.* 

Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

24486  N.  V.  Hybinette :  Process  for  refining  copper  nickel 
matte.*  21617  L.  Sterne:  Desiccation  of  air  for  metallurgical 
operations. 

Optical,  Mathematical,  etc.,  Instruments- 

24292  R.  E.  Gill  :  Mutoscopes.  24426  Nicholas  Power  and  B. 
Morton :  Producing  moving  pictures.  24427  Nicholas  Power 
and  B.  Morton:  Apparatus  for  producing  moving  picture 
machines.  24617  H.  M.  Duncan  and  F.  H.  Pierpont:  Measur- 
ing instrument.*  24735  F.  W.  Howarth  (Aktiebolaget  Gas- 
accumulator,  Sweden) :  Light  and  similar  light-signal  apparatus. 
24805  G.  E.  Draycott:  Thermometers.  24868  S.  W.  Simpson 
and  G.  W.  Simpson:  Maximum  registering  thermometers  and 
chinical  thermometers. 

Printing  and  Typewriting. 

24306  A.  Sauvee:  Rotary  printing  machines.  24399  G.  II. 
Sculthorpe:  Holder  for  carbon  sheets  employed  in  manifold 
copying  books,  etc.  24489  H.  C.  Heide  (R.  S.  Baldwin,  U.S.A.) : 
Type  casting  and  setting  machines.*  24516  J.  Mayer  and 
C.  Muehleisen :  Matrices  for  typographic  machines.*  24586 
J.  Wagner:  Process  for  printing  photographs  in  colours.  24658 
J.  Newton  and  C.  Billington  :  Polishing  copper  printing  rollers. 
21664  A.  J.  Cruikshauk:  Printers'  adjustable  grooved  divisional 
lead  and  rule  rack  in  metal  and  wood.  24703  E.  L.  Baur: 
Wooden  painting  plaque.  24740  J.  H.  Hotson  :  Keyboard  con- 
struction for  writing  machines.* 

Railways  and  Tramways. 

21258  S.  Dennis:  Windows  for  railway  carriages.  24265  T. 
Antonio  de  Macedo :  Double-decked  tramcars.  24268  H.  J. 
Peddie :  Connection  with  tramway  rails.  24313  H.  S.  Stone- 
haw  and  R.  Pearson:  Signalling  apparatus.  24333  F.  Vasey: 
Locality  indicators  for  tramcars  and  the  like.  24334  F.  Wii- 
kins:  Automatic  couplings.  24338  J.  A.  Drake  and  A.  J. 
Fletcher:  Spraying,  colouring,  or  whitewashing  railway  tubes. 
24371  A.  Travis:  Operating  brake  blocks  on  rolling  stock,  etc. 
244  63  J.  Knight,  A.  Knight,  and  P.  H.  Knight  :  Device  for 
automatic,  signalling.  24544  G.  S.  Bratby :  Photographic 
printing  apparatus.    24582  S.  A.  Kingston  and  S.  W.  Tubbs : 
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Signalling  apparatus.  24611  W.  R.  Sykes,  juu.,  F.  T.  Hollins, 
and  F.  W.  Leake:  Twin-rail  contacts.  24614  J.  W.  Pollard: 
Means  for  fixing  tramway  rails.*  24644  W.  C.  Ullmann  and 
C-  F.  Hardisty:  Head  rail  for  tramways.  24660  EL  Jackson: 
Method  of  securing  rails  for  tramways  to  their  foundation. 
6691a  W.  P.  Robertson:  Indicating  means  for  the  doors  of  a 
train.*  21667  G.  T.  Heald  and  W.  Wfentworth:  Draw-bar  for 
railway  wagons.  24748  L.  R.  Parsons  and  E.  C.  Roberts: 
Automatic  railway  switches.*  24802  J.  H.  Longworth :  Braces 
for  railway  rails.*  24806  J.  Crawford  Moore:  Railway 
signalling.  24845  J.  R.  Hardy:  Vacuum  brake  apparatus.* 
24871  H.    Lomas:    Railway  signal  jjulleys. 

Sanitation- 

(Including  Building  and  Hardware.) 

24309  C.  Lean  (Maschinenbau  Anstalt  Humboldt,  Germany)  : 
Cooling  and  drying  moist  air  in  large  quantities.*  24322  V. 
Bordigohi:  Automatic  destructor  treatment  of  sewage.  24402 
B.  Schmidt:  Clearing  vat  for  sewage.*  24435  J.  G.  Kruger: 
Water-purifying  apparatus.*  24461  H.  E.  Routledge:  Drain, 
sewer  water,  and  other  pipes  and  electric  conduits.  24500  T. 
W.  Fowler:  Fire  plugs  in  street  water  pipes.  24618  J.  W. 
England :  Antiseptic  or  disinfecting  compounds.  24691  T. 
Horrox :  Toilet  or  sanitary  device.*  24702  B.  Bezault:  Sewers. 
24725  F.  Coney:  Flushing  cistern.  24798  T.  Smith  and  W. 
Davis :  Disinfectants,  deodorizers,  and  moth  and  insect  pre- 
ventives. 

Shipbuilding  and  Navigation. 

24285  W.  Houston:  Aerial  vessels.  24409  L.  Gautreau,  T. 
Gautreau,  and  Jean  Baptiste  E.  Delsuc:  Screw  propeller.  24455 
F.  W.  Patrick  and  W.  A.  de  R.  Harper:  Valves  of  steering 
engines.  24474  E.  A.  Stevens:  Boats'  davits.  24528  F.  W. 
Johnson :  Apparatus  for  marking  sunken  vessels.*  24548  R. 
Warwick:  House  boats.  24685  R.  Pattison :  Appliances  for 
supplying  air  to  submarine  vessels.  24704  W.  H.  Dobson :  Jet 
propellers. 

Spinning,  Weaving,  and  Allied  Trades 

24279  J.  Stott :  Self-acting  mules  for  spinning.  24314  T. 
Firth  and  E.  Lund:  Spinning  and  twisting  frames.  24374 
P.  P.  Craven:  Manufacture  of  blind  lace,  bed  spreads,  etc. 
24401  T.  Firth  and  Edgar  Lund:  Spinning  and  twisting  frames. 
24405  C.  H.  Woods:  Stop  motion  of  cross-winding  machines. 
24468  A.  Balfour:  Bobbin  drags.  24481  W.  Fairweather  (The 
Singer  Manufacturing  Co.,  U.S.A.)  :  Sewing  machine  thread 
case.  24506  A.  E.  Walker  :  Looms.  24565  H.  Bunze  and  H.  O. 
Brandt:  Manufacture  of  silklike  threads.  24612  A.  M. 
Caspcrson  Machine  for  measuring,  marking,  and  rolling  fabrics. 
21675  W.  H.  Glegg:  Take-up  and  stop  take-up  motion  for 
weaving  looms.  2468m  A.  I.  van  Vriesland :  Treatment  of  the 
woven  tubes  of  the  yarns  used  in  the  manufacture  of  incan- 
descent mantles.  24684  The  Fine  Cotton  Spinners  aud  Doublers 
Association  Ltd.,  and  J.  C.  Richardson:  Spindles  for  spinning 
and  doubling  iuachines.  246S9  J.  Knott:  Continuous  spinning 
machines.  24754  A.  J  Deru :  Spinning  machines.*  24762  A. 
Livesey:  Opening,  guiding,  and  spreading  woven  fabrics.  24764 
T.  Hillam:  Stop-motion  mechanism  for  looms.  24765  R. 
Haworth :  Machines  for  folding  fabrics.  24766  R.  Haworth : 
Measuring  and  indicating  mechanism  for  use  with  machines  for 
folding  fabrics.  24773  J.  W.  Cook:  "Lappets"  or  thread 
boards  for  spinning,  doubling,  and  twisting  frames.  24778 
J.  W.  Thomas  and  O.  Hirst:  Bolster  and  inner  tube  for  spin- 
ning and  doubling  frames.  24823  A.  D.  Partridge,  W.  H. 
Partridge,  and  S.  Brewin :  Knitting  machines.  24831  D. 
Bacon:  Tension-regulating  device  for  loom  beams  or  reels.* 

Stationery  and  Paper. 

24250  E.  J.  H.  Parson:  See-through  paper  bag.  24291  C. 
Hariifcon:  Picture  post  cards.  24300  G.  Sweetser-  Fountain 
pens.  24307  S.  Johnson:  Novel  picture  post  cards.  24352 
T  D.  Nuttall  and  A.  M.  Ward:  drying  cylinders  of  paper- 
in  aking  machines.  24353  J.  Davis  de  Pew,  E.  Van  Wagenen, 
and  J.  G.  Benton  :  Combined  stamp  and  stamp-cancelling  device.* 
24379  E.  Griffiths:  Elastic  book  cover.  24425  B.  Eckner: 
Paper-bag  machines.*  24441  Societe  Ozouf  et  Leprince : 
Moulding  machine  for  paper  pulp,  etc.*  24450  E.  A.  Cox  and 
J.  B.  Edward:  Loose-leaf  binders.  24451  E.  A.  Cox  and  J.  B. 
Edward:  Followers  for  loose-leaf  binders.  24192  J.  A.Tlenckels: 
Means  for  closing  the  ends  of  paper  rollers.*  24498  F.  H. 
Sterling:  Apparatus  fer  sealing  newspapers,  etc.  24583  J. 
Geer:  Bookbinding.  24596  H.  Adams:  Letter  blotting  book  and 
sample  portfolio.  24597  The  Samson  Paragon  Supply  Co.,  Ltd., 
and  J.  M.  Evans:  Document  files.  24628  R.  G.  Lockwood : 
Fountain  pen-filling  device.  24723  M.  Rcidel  and  J.  Janklievich  : 
Remailable  envelope.*  24791  F.  M.  Spence:  Postal  letter  cards. 
24796  F.  Pink  and  J.  P.  Petty:  Loose-leaf  ledgers.*  24797 


F.  Pink  and  J.  P.  Petty:  Loose-leaf  ledgers.*  24812  J.  Conuell: 
Receptacles  for  ink.  24851  T.  De  La  Rue  and  Co.  Ltd.,  and  E. 
do  la  Rue:   Stylographic  pens. 

Steam  Boilers  and  Fittings. 

24354  H.  M.  Poron :  Steam  boilers.  24415  G.  Brandstetter 
and  R.  Freund :  Automatically  feeding  boilers.  24587  W.  H. 
Longsdorf :  Steam  superheaters.  24717  L.  Fondu :  Steam 
traps.*  24780  D.  Thubron  and  L.  S.  Webb:  Steam  boilers  for 
motor  cars.  24783  F.  Platten,  E.  E.  Dendy,  and  Elliott's  Metal 
Co.  Ltd.:  Surface  condensers.  24808  S.  S.  Younghusband : 
Smoke  boxes  of  locomotive  engine  and  similar  boilers. 


Toys,  Games,  and  Sport. 

24327  B.  C.  Blanchard:  Card  games.*  24366  J.  W.  White: 
Golf  clubs.  24396  W.  H.  Tapp:  Holding  hockey  balls,  golf 
balls,  etc.  24434  J.  P.  Lavaur :  Roundabouts.  24567  P.  G. 
Wraith  and  E.  Gurr :  Instrument  for  playing  au  improved  ball- 
catching  game  of  skill.  24599  G.  Williams:  Mechanical  game. 
24741  L.  Schatz:  Playing  cards.  24881  F.  Gritton :  Fishing 
rods. 


Tyres. 

24255  A  Seddon:  Pnoumatic  tyres.  24256  A.  Seddou : 
Pneumatic  tyres.  24365  E.  B.  Killen :  Rubber  treads  or  tyres 
for  wheels.  24406  A.  von  Lude :  Attaching  solid  rubber  tyres 
t  >  vehicle  wheels.  24472  I.  Watts:  Outer  covers  of  tyres.  24491 
F.  Wynne  Tyres.  24495  F.  Ochs :  Tyres  and  rims.  24534 
J.  G.  Johnson,  jun. :  Non-skid  devices.  24536  L.  T.  Davies : 
Tyres.  24549  G.  S.  Sapsworth,  F.  Paterson,  A.  D.  Sapsworth, 
H.  Paterson,  and  A.  L.  Norris:  Leather  link  belt  motor 
wheel  cover.  24564  J.  Milne:  Wheel  tyres  and  felloes.  24626 
W.  Kendall:  Wheel  tyre.  24631  O.  Englebert,  jun.:  Anti- 
skidding  tyre.  24665  R.  Warne:  Sectional  inner  tube  for 
pneumatic  tyres.  24699  J.  G.  Grose:  Non-skidding  tyres.  21761 
T.  S.  H.  Craig:  Device  for  detecting  punctures  in  pneumatic 
tyres.*    24788  F.  Woodgates :  Motor  tyre  cover. 


Vehicles,  Wheels,  etc. 

24264  T.  Baird:  Refuse  carts.  24283  C.  Bright:  Wheels  of 
motor  cars.  24321  D.  W.  S.  Morgan  and  E.  M.  Bowdens: 
Controlling  of  engines  for  motor  vehicles.  24324  A.  Pulbrook 
and  E.  H.  Pulbrook:  Supporting  vehicles.  24329  M.  Lamy: 
Peripheral  structures  of  wheels.*  24348  Count  G.  Szeehenyi: 
Starting  apparatus  for  the  motors  of  motor  vehicles.  24361 
C.  Johann  D.  Oppermann  and  O.  R.  Oppermann :  Variable- 
speed  gears  for  bicycles,  tri-cars,  etc.  24362  T.  A.  Walther  and 
W  Evans:  Vehicle  propulsion.  24363  W.  H.  Humphreys: 
Auto-car  wheel.  24413  E.  V.  Gratze :  Speed  indicators.*  24493 
I.  C.  W.  Hancock  and  W.  C.  Saunders:  Wheels.  24529  M. 
Albrecht:  Wheel  rims.  24530  M.  Albrecht :  Wheels.  24531 
M.  Albrecht:  Wheels.  24554  F.  S.  Biram :  Vehicle  wheels. 
24578  L.  A.  Hindley :  Motor  road  vehicles.  24579  L.  A.  Hindley: 
Motor  road  vehicles.  24594  T.  Eddy  and  E.  Santon  :  Locking 
appliances  for  velocipedes.  24632  M.  G.  Babio :  Wheels.  24650 
C.  R.  Garrard  and  C.  G.  Garrard :  Spring  wheels.  24683  H.  F. 
Bennett:  Attachment  to  the  body  of  an  optional  open  or 
closed  motor  car.  21712  F.  Pasquier,  J.  Tissot,  and  L.  Bonatre: 
Motor  cars.*  24728  J.  Bolton:  Wheel.  24731  A.  G.  Ramage : 
Spring  wheels.  24747  A.  Dinin  and  Maurice:  Electric  auto- 
mobiles.* 24792  P.  Airaldi  and  M.  J.  Secondino:  Pneumatic 
tyres  and  wheels.  2427  W.  I.  Buchanan:  Motor  cars.  24843 
L.  Renault:  Buffers  for  road  vehicles.*  24848  H.  F.  Broad- 
hurst  :  Wheels. 


Wearing  Apparel. 

24269  A.  R.  Huskisson :  Heel  pads.  24275  E.  Curwen : 
Wire  collar  support.  24282  J.  Eggenweiler  and  E.  Seidens- 
■tucker:  Boots.*"  24284  A.  Harrowell :  Boot  fastening.  24294 
S.  Bachmann  :  Removable  top  part  in  which  a  slipper  is  placed.* 
24369  E.  Smith :  Ladies'  and  children's  combinations.  24370 
Ada  Martin:  Attachment  for  combinations.  24417  L.  J.  Beare- 
Securing  lace-up  boots  and  shoes.  24437  J.  Eisman :  Combined 
waist  holders  and  skirt  holders.  24485  S.  Meyer:  Back  and 
bust  supporters.*  24519  I.  Bittmann:  Children's  pinafores. 
24521  D.  J.  Clark:  Mantle  hangers*  2467  W.  W.  Tambs: 
Waterproof  combination  garments.  24732  A.  von  Arnim:  Foot- 
wear.* 24837  E.  J.  Woodbridge :  Means  for  attaching  dress 
shields.    24847  S.  F.  Swantees :  Garments.* 


Miscellaneous. 

24244  C.  Bonnfede:  Manufacture  of  mastic  for  flushing  joints.* 
24245  L.  Royer:  Automatical  acetification*    24246  J.  Bouui- 
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cart:  Fog  horns.*  24347  J.  Bonnicart:  Tackles.  34348  A.  G. 
Legge :  Crimping  machines.  34251  M.  Izbicki :  Vacuum-clean- 
ing apparatus.  24253  J.  C.  Tuppin  :  Tobacco  pipes.  24266  R. 
Hunter  and  Edwin  Mercer  :  Silent  discharge  of  syphonic  cistern*. 
34271  B.  S.  Munro:  Illuminated  window  blinds.  24278  W. 
Paull:  Aviary  utensils.  24287  W.  Right er  :  Paper  stoppers.  34288 
W.  R.  Comings:  Paper  baskets.  24295  F.  W.  White:  Ticket 
holder.  24301  G.  V.  Burwood  and  F.  D.  Clarke:  Splitting 
and  kippering  fish.*  34305  L.  R.  Nelson  and  J.  R.  Morrison: 
Hose  coupling.  34312  J.  R.  Corsan :  Advertising.  24317  J. 
Rickerley,  G.  A.  Garfitt,  and  C.  Garfitt:  Feed  tubes  for  seed 
drills.  24323  A.  L.  Penniket :  Mechanical  and  electrical 
register  counting  entries  through  turnstiles  and  recording  them 
at  a  distance.  24342  J.  Schulte-Hemmis  and  L.  Ruthenberk: 
Forging  processes  for  periodical  and  non-periodical  forging. 
34343  R.  Gay  and  Co.  Ltd.,  and  R.  Ternet :  Conveying  away 
dust  of  white  lead  as  it  is  being  shovelled  out  from  casks. 

24344  R.  Gay  andCo.  Ltd. :  Helmetsfor  preventing  lead  inhalation. 

24345  R.  Gay  and  Co.  Ltd. :  Conveying  away  dust  of  white 
lead,  etc.,  when  being  shovelled  out  of  casks.  34349  T.  Burrows 
and  A.  Matheson :  Improved  decorticating  machine  for  ramie, 
hemp,  etc.  24353  H.  Cattaneo :  Collapsible  connection  box. 
24373  A.  Freckleton :  Supporting  and  displaying  cards,  etc. 
34378  T.  Wilcox :  Combination  of  card  game  indicators  for 
personal  adornment  as  bracelets,  etc.  34380  T.  F.  Warncock : 
Fluid  catches.  34381  T.  Keeff,  Mat.  Thompson,  and  F.  G. 
Downes :  Non-corrosive  composition.    24388  A.  Goldsmith  and 

G.  Francombe:  Automatic  sprinkler  and  fire  alarm.  24392 
N.  Buffington  le  Fevre  :  Automatic  delivery  of  cigarettes,  cigars, 
etc.  24412  H.  McPhail:  Purification  of  liquids  and  the 
separation  of  bodies  contained  therein.  21419  W.  Bardsley : 
Cushioning  apparatus  for  elevator  shaft  gates.*  24430  F.  B. 
Clark:  Loading  and  unloading  apparatus.*  34432  H.  Knudsen : 
Liquid  air.  24436  A.  C.  Ford:  Oil  drums  or  cans.  34443  G. 
Stevenson :  Mop  wringer  to  attach  to  a  bucket.  24445  F.  C. 
Lyster :  Weighing  machines.  24449  C.  D.  Burton:  Small  round 
boxes.  24458  E.  Majert  and  T.  Majert:  Making  artificial 
carbonic  acid  baths.*  24459  J.  Hawley  and  S.  H.  Saunders: 
Combined    brush  and   liquid   supply   device   therefor.  24462 

H.  Pooley  and  Son  Ltd.,  E.  C.  Gowing  and  A.  Harris:  Weigh- 
ing machines.  24467  R.  C.  F.  Fear:  Umbrella  attachments. 
24469  A  B.  Ogden :  Apparatus  for  separating  and  collecting 
fat,  grease,  etc.,  from  sewage.  34483  W.  Glass  and  Ormiston 
and  Glass  Ltd.:  Hand  bags.  34499  R.  Corfield:  Match  box 
and  striker  stand.  24505  J.  H.  Merrills:  Apparatus  for  holding 
hams  during  the  operation  of  cutting.  24508  E.  H.  Rooney : 
Combing  machines.*  34509  O.  L.  Owen  and  E.  H.  Rooney: 
Combing  machines.*  24512  D.  T.  McPhedran :  Means  for 
securing  a  pin  in  position.  34527  C.  Ehrhard:  Collapsible 
frame  houses  and  folding  tents.*  24540  J.  Connell :  Apparatus 
for  distributing  oil,  paint,  etc.,  from  metallic  surfaces.  34542 
C.  O.  Rydholm  and  Co.,  and  V.  Nilsson :  Catches  for  securing 
cravats.  24547  C.  E.  McGill :  Erasers.*  24552  M.  Buckley: 
Bungs  or  shives  for  casks.  34553  M.  Buckley:  Portable 
injector.  24563  W.  H.  Pearson :  Process  for  rendering  paper 
impervious  to  oil.  24568  W.  <G.  Jackson:  Cans,  drums,  etc., 
for  holding  liquids.  24571  P.  de  B.  F.  Bowen-Colthurst  and 
W.  S.  B.  West:  Strap.  24575  C.  F.  M.  Norman:  Proportion 
measure.  34576  E.  P.  Conran :  Buttons.*  24591  J.  Paterson : 
Target  apparatus.  24609  R.  Classen :  Device  for  moistening 
envelopes.  24613  J.  F.  Gems:  Lay  figures.  24622  H.  E. 
Kershaw:  New  elastic  material.  24625  A.  Weintraud :  Appli- 
ance for  creasing  the  legs  of  trousers.  24629  L.  Bureau  Ltd., 
and  D.  E.  Hunter :  Card  drawer.*  24639  R.  Neuheim  :  Means 
for  filling  beer  into  barrels.  34645  W.  Smith  and  P.  A.  Jolly: 
Animal  traps.  31648  P.  Mocsary  and  M.  Feher :  Collar  shield.* 
24652  J.  B.  Elliott  :  Apparatus  for  producing  musical  or  scenic 
effects.  24653  J.  B.  Elliott :  Apparatus  for  producing  spectacular 
and  other  effects  in  theatres.  24655  T.  Kalinowsky  :  Disintegrat- 
ing basic  slag.*  24661  D.  R.  Cartwright:  Automatic  draught 
and  dust  preventer.  24666  T.  H.  Alexander :  Miners'  drinking 
tins.  24672  W.  W.  Walker  and  A.  R.  Burman:  Insets  of  lead 
to  prevent  slip.  24673  A.  E.  Blizzard  and  H.  Todd:  Blungers 
and  agitators  for  mixing  potters'  slip  or  other  materials.  24688 
E  Rota  :  Apparatus  for  preventing  the  formation  and  falling  of 
hail.*  24696  J.  Leicester:  Holder  for  securing  short-handled 
brushes  to  long  handles.  24697  W.  Sandland :  Advertising 
machine.  24713  T.  W.  Culmer:  Artists-  brushes.  24716  H.  E. 
Harris:  Means  for  catching  insects.  24719  E.  Spivey :  Incu- 
bators and  foster  mothers,  etc.  24726  F.  E.  Bennett:  Heat 
exchange  apparatus  construction.*  34737  O.  Faller :  Boiling 
apparatus.*  34746  P.  Dupont :  Moulding  baths,  etc.*  34753 
B.T.  Looney:  Dumping  cars.*  5993a  P.  Acatos  :  Apparatus  for 
separating,  cleaning,  and  collecting  in  bundles,  palmyra  and 
other  vegetable  fibres.  34758  R.  Millar:  Palm  stand.  34763 
J.  T.  Hughes:  Suspenders  for  infants'  feeding  bottles.  34768 
•T.  Hull  and  J.  H.  Gibson:  Cftd  ends  of  trawl  nets.  24774  P. 
Smith:  Ashpan  front  or  fret.  24775  F.  L.  Piro :  Sticking 
piaster.  24789  W.  P.  Harris:  Revolving  spargers  or  sprinklers. 
24795  A.  E.  Downing:  Paper  targets  and  holders.  24800 
J.  F.  Rose-Loley :  Safety  guard  for  poison  bottles.  24814 
S.  C.  Brearley:  Tree  cutter.    24817  C.  Wyatt :  Trap  for  catch- 


ing moles  and  other  vermin.  24819  F.  J.  Jones  and  F.  Clayton  : 
Match  holders.  24820  G.  L.  Maschin  and  E.  T.  Maschin:  Trick 
devices.*  24821  F.  J.  Darr :  Collapsible  structures.  24826  K. 
A.  Lettis:  Pails.  24829  J.  Haswell:  Match  boxes.  24831  J. 
Gorstige  and  W.  Waldron:  Ladders.  24832  A.  Noblett :  Smok- 
ing pipes,  cigai'  holders,  and  cigarette  holders.  24833  G.  T. 
Piggott:  Brackets  for  supporting  portiere  rods.  24834  G.  T. 
Piggott :  Brackets  for  supporting  shop  window  fittings.  24841 
A.  E.  Barnes:  Construction  of  box  music  stool.  24842  G.  N.  J. 
Serrurier-Bovy :  Revolving  book  cases.*  24844  A.  Pohorzeleck: 
Trunk  of  cane-plating.*  24846  A.  Seyring  and  H.  Franke : 
Jacquard  cards.*  24852  A.  Haynes :  Device  for  teaching 
elementary  arithmetic.  24860  P.  Sherrer:  Barrel-pitching 
equipments.*  24864  P.  Marshall :  Stocking  suspenders,  garters, 
etc.*  24876  G.  H.  R.  C.  M.  de  Peyrecave  and  L.  F.  M.  de 
Peyrecave :  Means  for  indicating  time  at  a  number  of  different 
places.  24879  W.  Bendoff:  Spittoons.  24883  W.  W.  Wallace: 
Dumping  cars.* 


NOTICES    OF    MEETINGS,  &C. 


December  8th. — Junior  Institution  ok  Engineers,  Westminster 
Palace  Hotel,  Westminster,  S.W.— Annual  dinner. 

Institution  of  Electrical  Engineers  (Manchester  Students' 
Section),  Royal  Technical  Institute,  Salford — At  7-30  p.m., 
paper  on  "The  Electrification  of  Existing  Steam  Railways,"  by 
Mr.  W.  H.  M.  Parr. 

December  9th. — The  Glasgow  Technical  College  Scientific 
Society,  Technical  College,  George  Street,  Glasgow. — Fourteenth 
anniversary  dinner. 

Rugby  Engineering  Society. — Visit  to  Power  Stations  of  Coventry 
Electricity  Works  and  Coventry  Tramways. 

North  of  England  Institute  of  Mining  and  Mechanical 
Engineers,  Newcastle-upon-Tyne. — Council  meeting.  At  2  p.m., 
general  meeting. 

Manchester  Association  of  Engineers,  "  Masonic  Room,"  Grand 
Hotel,  Aytoun  Street. — At  7  p.m.,  paper  on  "Steam  and  Steam 
Generators,"  by  Mr.  E.  C.  Constantine. 

December  11th. — Institution  of  Marine  Engineers,  58,  Romford 
Road,  Stratford,  London,  E. — At  8  p  m.,  paper  on  "  Some 
Experiences  with  C02  Cylinders,"  by  Mr.  R.  Mackenzie. 

December  12th. — Institution  of  Electrical  Engineers  (Man- 
chester Section),  the  Physical  Laboratory,  the  University  of 
Manchester. — At  7-30  p.m.,  paper  on  "  Street  Lighting,"  by 
Hadyn  Harrison,  M.I. E  E.  Glasgow  Local  Section,  207,  Bath 
Street.  Glasgow. — At  8  p.m. 

December  13th. — Institution  of  Electrical  Engineers  (Bir- 
mingham Local  Section),  Physical  Theatre  of  the  University, 
Edmund  Street,  Birmingham. — At  7-30  p.m. 

Association  of  Engineers  in  Charge,  St.  Bride's  Foundation 
Institute,  Bride  Lane,  Fleet  Street. — At  7-30  p.m.,  paper  on 
"  High-pressure  Gas  Illumination,"  by  Mr.  J.  W.  Blakey. 

December  14th. — Rugby  Engineering  Society,  Benn  Buildings, 
High  Street. — At  7-30  p.m.,  paper  on  "  High-lift  Pumps."  by 
P.  A.  Mossay. 

Railway  Club.— At  the  annual  general  meeting,  which  will 
be  held  on  this  date,  a  number  of  important  matters  will  be 
bi'ought  up  for  decision,  principally  relating  to  the  new  per- 
manent clubroom  which  has  been  obtained.  This  is  at  92, 
Victoria  Street,  Loudon,  S.  W.,  and  it  will  be  available  for  the  use 
of  members  every  evening  from  6  to  11  p.m.  (Saturdays  5  to 
11  p.m.),  commencing  January  1st. 

December  15th. — Bradford  Engineering  Society,  City  uf  Brad- 
ford Technical  College,  Great  Hortou  Road. — At  7-30  p.m., 
paper  on  "  Friction  and  Lubrication,"  by  Professor  G.  F. 
Charnock,  A.M.I. C.E.,  M.I.M.E. 

Institution  of  Mechanical  Engineers,  Storey's  Gate.  St.  James's 
Park,  Westminster,  S.W.  — At  8  p.m.,  adjourned  discussion  of  the 
Seventh  Report  to  the  Alloys  Research  Committee  "  On  the 
Properties  of  a  Series  of  Iron-Nickel-Mauganese  Carbon  Alloys  " 
by  Dr.  H.  C.  Carpenter,  Mr.  R.  A.  Hadfield,  and  Mr.  Percy 
Longmuir. 

December  16th.— Junior  Institution  of  Engineers. —  At  10  a.m., 
visit  to  the  Electrical  Engineering  Works  of  Messrs.  Johnson  and 
Phillips,  Old  Charlton. 

Institution  of  Electrical  Engineers  (Manchester  Students' 
Section). — Visit  to  the  Stuart  Street  Generating  Station  of  the 
Manchester  Corporation. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  January  8th  190(1,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  SO,  Cross 
Street,  Manchester. 


1904. 

16169  Chambers:  Midlers  urns  and  other  hot-water  vessels. 
16597    Paruacott :    Oil    and    similar    internal  -  combustion 
engines. 


A  carburetter  comprising  two  chambers  having  a  partition 
or  division  plate  and  a  throttle  valve  between ;  the  throttle 
valve  is  arranged  to   move  with  the  needle  valve,  and 
actuated  by  an  adjustable  cam  or  lever. 
16661   Harry   Wood  and  Arthur  Blanchard:  Incandescent 
vapour  burners 

16832  Smith :  Governors  for  petrol  and  like  engines. 

The  carburetter  is  fitted  with  a  valve  A  which  tends  to 
close  when  the  suction  pressure  becomes  greater  than  a 


fixed  maximum,  but  which  is  prevented  from  closing  com- 
pletely by  a  spring  buffer  E,  therefore  not  .stopping  the 
engine  entirely,  but  preventing  "  hunting." 
21032  De  Ferranti :  Stop  valves  and  the  like. 


The  bore  at  the  point  of  control  is  reduced  with  respect 
to  the  size  of  the  fluid-carrying  pipe  by  placing  the  movable 


controlling  element  between  converging  and  diverging 
nozzles,  whereby  the  fluid  is  enabled  to  pass  the  reduced 
section  without  material  loss  of  pressure. 

21046  Kleine  :  Fireproof  floors  and  ceilings.    21091  Rothwell : 
Mechanical  mop  squeezer  for  attachment  to  ordinary  water 
buckets.    22954  Miller :   Means  of  producing  power  from  the 
exhaust  from  engines  for  cooling,  circulating,  or  lighting. 
22984  Whitelaw :   Fluid-pressure  motor. 

This  invention  consists  in  part  of  a  housing  containing 
cylinders,  pistons  in  the  cylinders,  mechanisms  for  trans- 
mitting the  power  from  the  pistons,  and  a  removable  valve 


casing  carried  by  the  housing  and  extending  between  the 
cylinders  to  supply  fluid  thereto.  The  motor  is  particularly 
adapted  for  rock  drills. 

23037  Eckersley:  Explosion  motors. 

A  rotary  engine  or  motor  with  vanes  is  combined  with 
an  explosion  chamber  which  is  periodically  charged  with 
an  explosive  mixture  and  fired,  the  parts  being  so  arranged 
that  the  explosive  force  is  exerted  directly  upon  the  vanes 
of  the  motor. 


23277  Schrottky:  Manufacture  of  material  for  use  in,  the 
manufacture  or  production  of  fermented  liquors.  23320  Brunt 
and  Swindells :  Spool  or  bobbin  for  thread,  silk,  or  cotton. 
23361  TCeuard  Method  of  and  means  for  covering  threads  and 
wires  with  gelatine,  and  for  winding  the  same.  23373  Henniger: 
Pencils  and  process  of  manufacturing  the  same.  23374  Brann 
and  Aspinall :  Bottling  machines.    23387  Ashton  :  Automatic  or 
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semi-automatic  small  arms.  23511  Chalmers:  Apparatus  for 
exhibiting  advertisements,  pictures,  and  the  like.  23552  Philip- 
pokaux:  Machines  for  making-  glass  bottles. 

23659  Weir:  Steam  engine  air  pumps. 

A  direct-acting  air  pump  driven  by  a  steam  piston  with 
any  actuating  steam  valve  gear!  As  the  main  work  of  the 
pump  is  done  on  the  down  stroke  of  the  plunger  steam  is 
intermittently  let  in  on  the  upper  side  of  the  piston,  but 
on  the  lower  side  of  this  piston  the  steam  supply  is  coutinu 
ous,  but  by  means  of  the  differential  plunger  B,  which 
causes  the  steam  to  act  on  a  much  smaller  area,  this 
pressure  is  easily  overcome  on  the  down  stroke,  but  is 
sufficient  to  raise  the  plunger  again. 

23679  Dunnett :  Composition  for  preventing  the  incrustation 
and  preserving  the  hulls  of  sea-going  ships.  23687  Kamm : 
Portable  searchlights. 

23714  Paget :  Locomotives. 

This  locomotive  has  three  crank  axles,  each  having  four 
cranks  and  eight  single-acting  steam  cylinders  connected 
in  pairs;  two  pairs  sit  back  to  back,  the  pistons  of  one  of 
the  two  cylinders  in  each  pair  coupled  by  connecting  rods 
to  opposite  cranks  on  the  central  axle,  and  also  having 


rods  led  back  from  them  through  stuffing  boxes  and  adapted 
to  drive  opposite  cranks  on  one  of  the  outer  axles,  thus 
connecting  the  three  crank  axles,  making  unnecessary  side- 
coupling  rods.  Steam  is  admitted  simultaneously  to  the 
cylinder  of  one  pair  and  then  the  other  by  a  rotating  valve. 

23726  Wirt :  Rheostats.  [Date  applied  for  under  Inter- 
national Convention,  November  6th,  1903.] 

A  flexible  sheet  forming  the  resistance  A  is  enclosed  within 
a  circular  casing,  a  thin  layer  of  insulation  and  a  sheet  of 
metal  of  high  conductivity  being  interposed  between  the 


A  23725/^ 

casing  and  the  resistance.  The  contact  sections  B  are  located 
in  the  interior  of  the  rheostat,  and  are  held  in  position 
by  cement  filling.  The  sheet  of  metal  of  high  conductivity 
has  the  object  to  radiate  the  heat. 

23728  Birdsall :  Machinery  for  the  manufacture  of  envelopes, 
paper  bags,  paper  pockets,  and  the  like.  23837  Edmonds : 
Slide  carriers  for  magic  lanterns.  23849  Eves :  Stereotypers' 
casting  boxes.  23952  Armstrong  and  Orling :  Telegraphic  md 
other  transmitting  apparatus.  23987  Weeks :  Sash  stops  or 
guards.  » 

23998  Wilcocks  and  New  ton :  Tyres  and  wheels  applicable  foi 
heavy  vehicles. 

The  rim  cushion  is  constructed  with  a  synchronised  driv- 
ing gear  interposed  between  the  wheel  centre  and  the  outer 
tyre  or  tread,  whereby  the  driving  effort  is  applied  direct 
to  the  tyre  without  passing  through  the  resilient  cushion. 


24032  Richardson:  Saddles  for  bicycles  and  other  velocipede-. 
24193   Pollard:    Means  for  transmitting  motion,  especially 
applicable  to  motor  cars. 


The  invention  consists  in  driving  a  rotary  engine  by 
means  of  a  rotary  pump,  the  power  being  transmitted  by 
means  of  a  liquid  (preferably  oil) ;  the  speed  being  variable 
by  means  of  a  suitable  cock  C. 

24198  Fred  Howies:  Utilisation  of  crude  sulphides  of  arsenic. 
24288  Livingston  (Stein)  :  Process  for  making  a  product  for  use 
as  food  for  animals  and  for  other  purposes,  and  apparatus 
therefor.  2430S  Redman  and  Redmau  :  Inclined  retorts  and  the 
charging  of  same.  24455  Struck  and  Weiler :  Vehicle  wheel 
rims  or  fellys. 


24462  Hutchins :  Corrugated  or  toothod  gear  wheels  and 
rollers. 

Toothed  gear  wheels  are  made  by  shaping  a  strip  and 
joining  the  ends  of  the  meeting  edges  so  as  to  form  a  skin 
or  contact  surafce,  the  body  being  filled  with  elastic  com- 
position. 

24699  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.) :   Electric  motor  control  and  apparatus  therefor. 

By  means  of  the  motorman's  valve  A  compressed  air 
is  admitted  to  two  pipes  and  thence  into  the  cylinders  B, 
operating  thereby  by  means  of  reciprocating  rods  and  a 


segmental  rack  the  controller  C.  The  air  admission  to  one 
pipe  only  effects  the  series  connection,  the  admission  to  both 
pipes  the  parallel  connection,  and  the  order  of  admission  the 
direction  of  movement  of  the  motors. 

24773  Brauninger:  Lace-fastening  arrangements  for  boots, 
shoes,  gaiters,  gloves,  laced  bodices,  and  the  like.  [Date  applied 
for  under  International  Convention  July  15th.  1904.]  2-5162 
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Russell :  Fireplaces.  25233  Mitchell  and  Eaton  :  Machines  for 
finishing  felt  hat  bodies  and  the  like.  25  520  Muller:  Gas  furnace 
for  annealing-  sheet  metal  and  other  objects. 

25386  von  Zweigbergk:  Single-phase  commutation  electric 
motors. 

The  coils  of  the  winding  are  connected  in  parallel  through 
the  collector  bars,  through  brushes  provided  for  each  end 
of  the  coils  and  outside  resistances  or  reactances.    No  brush 


can  short  circuit  any  coil  of  the  winding  except  through 
another  brush  and  the  outside  resistance,  so  that  the 
heating  of  the  winding  and  the  liability  to  break  down  of 
the  armature  is  minimised. 

25611  Brooke  :  Apparatus  for  purifying  fluids. 
25653  Parsons:  Steam  traps. 


The  perforated  cap  screws  into  or  on  to  the  cylindrical 
body  of  the  trap,  and  a  lock  nut  enables  it  to  be  used  for 
adjusting  the  trap.  Several  modifications  of  construction 
are  illustrated  and  described. 

25742  Cross :  Knife-cleaning  slabs  or  boards.  25751  Swain : 
Means  for  supplying  petrol  or  other  hydrocarbon  to  the  tanks  of 
motor  vehicles  and  for  other  similar  purposes.  25755  Walmsley  : 
Boxes,  packets,  and  like  containers  for  pulverulent  and  granular 
substances.    25956  Boult  (Rossi)  :  Door  or  door  lock  alarms. 

25990  Schroeder :  Ratchet  spanners  or  braces. 

This  invention   consists  in  enabling  the   blocks  A  to 
rotate  and  lock  in  any  position  by  means  of  a  ratchet  and 


pawl,  thus  enabling  the  tightening  and  untightening  of 
nuts  to  be  done  without  removal  or  complete  rotation  of  the 
spanner. 

25998  Ransford  (Leopold  Cassella  and  Co.  G.  m.  b.  II.) : 
Nitroso  compounds  and  blue  dyestuffs  therefrom.  26018  Moore: 
Frying  pan  for  cooking  purposes. 

26093  Liudcmann:  Crucible  steel  smelting  furnaces  and  the 
like. 

A  duplex  smelting  furnace  in  which  a  blast  of  compressed 
air  entering  at  F  and  circulating  in  two  directions,  as 
shown  by  arrows,  is  admitted  to  hearth  at  holes  I.  Hot 
gases  pass  over  a  secondary  hearth  and  out  at  U. 
26112  Merrill:    Dry  seat  for  tramcars  and  the  like.  26181 
Thresh :  Disinfectors. 
26209  Cruse :  Steam  generators  and  superheaters. 

A  steam  boiler  is  fitted  with  a  drum  alongside  of  it,  to 
act  as  a  feed-water  heater  and  purifier.  The  illustration 
shows  a  half-length  side  elevation  and  an  end  sectional 
elevation  of  a  boiler  so  fitted.  The  water  to  be  heated  drops 
from  a  perforated  upper  tube  down  a  series  of  stepped 
plates,  heated  by  steam  from  the  boiler,  into  another  pipe 
at  the  bottom,  and  from  thence  into  the  boiler. 


2621C)  G-ilmore:  Candle  holders  and  the  like.  26228  Ashworth 
and  Whiteley:  Apparatus  for  spinning  and  doubling  cotton  and 
other  fibrous  substances. 


'.'///.'A'/,'/-/.  /,■/■/.■/.  '/,v/M^ 


^  26290  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Jo.)  :    Control   of  alternating-current   motors  and  apparatus 


therefor. 


The  motor  starts  with  the  characteristics  of  a  repulsion 
motor,  and  when  up  to  speed  it  operates  with  the 
characteristics  of  an  induction  motor.  A  magnetic  coil  is 
inserted  in  the  circuit  of  one  pair  of  brushes,  and  being 


\  F — 

j 

energised  holds  a' lever  in  attracted  position.  As  the  motor 
speeds  up  the  current"  through  the  coil  falls,  the  attracted 
lever  is  released,  and  the  latter  falling  down  by  gravity 
short  circuits  the  brushes. 

26391  Smith  :  Mechanism  for  use  in  conjunction  with  apparatus 
for  utilising  electro  magnetic  or  "  Hertzian "  waves.  26482 
Hixson  :  Expansible  binder  for  pictorial  post  cards,  photographs, 
and  the  like.  26500  Pugh :  Method  of  preventing  and  curing 
consumption  and  other  kindred  diseases.  26509  Whitfield  :  Bed 
lifts  or  head  poles  and  their  attachment  to  bedsteads.  26510 
Pidgeon :  Flexible  coupling  for  pipes  and  tubes. 


26536  Miller:  Ignition  indicator  for  use  with  internal-com- 
bustion engines. 

Consists  in  providing  a  vacuum  tube  in  the  secondary 
circuit,  so  that  a  flash  occurs  in  the  vacuum  tube  when 
sparking  is  taking  place. 
26850  Taylor  and  Temperley :  Means  for  advertising  or  dis- 
playing words,  letters,  characters,  pictures,  diagrams,  and  the 
like  by  day  or  by  night.    26865  Hassell :   Device  to  facilitate 
minute  adjustments  of  the  rear  sight  of  firearms.  26899  Annand  : 
Manufacture  of  stereotypes  and  the  like.    26966  Konig:  Angle- 
measuring  instruments  for  surveying  and  like  purposes.  27067 
Scanlan  :  Walking-sticks  and  umbrellas. 
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27287  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.):  Brakes  for  hoists  and  the  like. 

The  controller  being  turned,  a  cam  A  provided  on  its 
shaft  will  push  the  stops  B  of  the  brake  levers  C,  and  the 
coil  D  being  energised,  the  pulley  E  is  released.    If,  while 


embossing  and  chasing  metals  and  the  like.  28334  Williams  and 
Williams:  Fasteners  for  securing  sheet  strings  and  ropes  on 
railway  wagons  and  the  like. 


m — 


the  controller  remains  in  this  position,  the  current  fails 
for  any  reason  the  cores  of  the  electro  magnet  D  will  be 
immediately  released,  allowing  a  spring  interposed  between 
the  levers  C  to  apply  the  brake. 
27346  Harrington  and  Spiers:  Boot  and  shoe  machinery.  27416 
Lennox  :  Drying  bogie  or  truck.    27468  Dalziel  Colour  Press  Ltd. 
(Soc.  Edouard   Lambert  and   Cie.) :     Machinery   for  colour 
printing.    27568  Dargue  and   Dargue:   Drawing  instrument. 
27679  Bower:   Dental  preparation  for  capping  pulps.  [Date 
applied  for  under  International  Convention,  April  9th,  1904.] 

27683  Fleming:  Instruments  for  the  measurement  of  wave 
lengths  in  wireless  telegraphy. 

The  instrument  consists  of  a  closed  circuit  containing 
inductance  and  capacity  such  that  one  movement  of  the 
handle  varies  simultaneously  and  in  the  same  proportion 
both  the  inductance  and  the  capacity.  The  adjustable 
capacity  is   formed  by  two  concentrical  brass  cylinders 


27C83/04 


separated  by  an  ebonite  cylinder,  and  the  inductance  is 
varied  by  means  of  the  contact  handle  A  which  deplaces  in 
the  same  time  one  of  the  condenser  cylinders.  B  represents 
the  glowing  vacuum  tube,  which  indicates  the  position  of 
resonance. 

27734  Soar:  Speed  indicator  and  recorder. 

The  apparatus  consists  essentially  of  a  governor  controlled 
by  leaf  and  spiral  springs,  and  operating  by  worm  and 
pinion  a  trail  of  wheels  in  connection  with  a  pencil-marking 
device,  the  mileage  index,  and  the  speed-limit  indicator. 
The    to-and-fro    movement    of   the  swivel-jointed  rod  A 
operates  racks  in  tubes  for  actuating  the  pencil  recorder, 
while  the  variable  and  maximum-speed  hands  are  actuated 
through  gearing.  , 
27920  Odell:  Combined  curtain  ring  and  curtain  suspender. 
27922  Tildesley:  Mole  traps.  27943  Hampton:  Heating  churches, 
chapels,  and  other  buildings.    28011  Grice:  Tea  cans  and  the 
like.    28083  Brown  :  Bedsteads.    28116  Downing :  Air  and  water- 
tight cases.    28137  Wright:  Apparatus  for  supplying  or  bottling 
aerated  liquids  or  beverages.       28194   Paterson :    Rollers  of 
window  blinds.    28205  Ware:  Automatic  percussive  tool  for 


27739/04 


28388  Parker:   Steam  generators. 

This  form  of  generator  is  characterised  by  a  chamber 
having  a  diaphragm  dividing  it  into  a  steam  compartment 
and  a  water  compartment.    Valve  mechanism  A  is  arranged 


for  controlling  the  communication  between  said  compart- 
ments in  such  a  way  that  the  valves  are  either  opened  or 
closed  if  the  respective  pressures  in  each  are  unequal. 

28392  Swan  and  Cameron-Swan:  Methods  of  printing  from 
photo-engraved  intaglio  plates.  28396  Mathieson :  Evaporators, 
feed  heaters,  and  condensers. 

28406  Dick:  Dust  catchers  for  removing  dust  from  blast- 
furnace gases    and  the  like. 

The  dust-laden  air  enters  at  C,  takes  the  direction  shown 
by  the  arrows,  passing  over  and  under  baffle  plates.  At 
each  point  where  the  air  is  turned  into  a  different  direction 
it  drops  some  of  the  dust,  which  falls  to  the  dust  outlet  D, 
pure  air  passing  out  at  M. 
28475  Taylor :  Mechanical  under-feed  stokers. 

The  stoker  is  constructed  with  a  series  of  retorts  located 
side  by  side  and  having  sloping  mouths,  inclined  sufficiently 
to  effect  a  gravity  feed  of  ash  to  the  bottom.    Between  the 
retorts  are  inclined  air  boxes  receiving  compressed  air  from 
a  fan  and  provided  with  renewable  tuyere  blocks,  between 
which  are  tuyeres  or  air  outlets.    The  fuel  is  fed  from  the 
hopper  into  the  front  portion  of  the  retort  and  then  forced 
rearwards  as  it  is  consumed. 
28483  Willis  (Ericson)  :  Flushing  apparatus  for  water  closets 
and  urinals.    28485  Willis  (Buchanan)  .  Steam  turbines. 
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28498  Robinsons   Stop  valve  for  steam  and  other  fluids. 
To  prevent  the  scoring  action  of  high-pressure  steam 
when  the   valve   is   being  opened   the  lower  end  of  the 
valve  spindle  is  made  of  an  inverted  cup  shape,  forming 
a  valve  to  fit  the  usual  opening  in  the  central  partition. 


The  lower  end  of  the  spindle  carries  a  spindle  fitted  with 
a  cup  at  its  upper  end,  this  being  placed  within  a  larger 
spring-mounted  outer  cup.  When  opening  the  valve  the 
inner  cup  is  first  lowered,  and  the  outer. 


28501  Martron :  Igniting  devices  for  gas  burners.  28503 
Bancroft :  Detachable  bands  for  attaching  pneumatic  tyres. 
28507  Asa  Lees  and  Co.  Ltd.,  Taylor  and  Clegg:  Metal 
carriages  for  self-ac±ing  mules  and  twiners.    28549  Frank  and 


Herz:  Device  for  securing  removable  stocking  suspenders  or 
holders  to  corsets.  28556  Northern:  Boot  and  shoe  machinery. 
28646  Spence  and  Peter  Spence  and  Sons  Ltd.:  Treatment  and 
utilisation  of  sewage. 


28617  Hurd :  Coal-cutting  machinery. 

Between  the  motor  casing  and  the  gear  case  is  introduced 
a  carrier  or  heel  piece.  This  carrier  is  screwed  to  the 
motor  case,  and  the  bearing  for  the  longitudinal  shaft 
is  caricd  upon  a  web  or  webs  formed  in  a  piece  with  or 


bolted  to  it.  The  gear  casing  has  a  circular  flange  which 
works  upon  a  like  flange  formed  on  the  carrier,  and  a 
cylindrical  portion  fitting  a  counterpart  in  the  carriers  so 
as  to  hold  the  parts  central. 

28663  Vicars,  sen.,  Vicars,  and  Vicars,  jun. :  Biscuit-cutting 
machines.  28692  Haddon  and  Larder  :  Platen  printing  machines. 
28733  Newton  (Farbenfabriken  vorm.  F.  Bayer  and  Co.)  :  New 
artificial  silk.  28713  Stove:  Means  for  securing  india-rubber 
jointing  rings  in  hose  couplings.  28743a  Stove:  Means  for 
securing  hose  couplings  to  hydrants,  fire-cocks,  and  the  like. 
[Date  applied  for  under  Rule  5,  Patents  Rules,  1905,  December 
29t|h,  1904.]  28748  Bumsted :  Ships'  closets.  28749  Lacey 
and  Holman :  Telephones  for  the  use  more  particularly  of 
divers.  28770  Ransford  (Northrop  Loom  Co.) :  Automatic  weft 
replenishing  mechanism  of  looms.  28788  Alliott  and  Philps: 
Apparatus  for  raising  sewage  or  other  liquid  by  air  pressure. 
28796  Altman :   Inverted  incandescent  gas  lamps. 

28815  Del  Lungo:  Method  of  reducing  the  resistance  to  the 
motion  of  a  vessel  through  water.  # 

To  reduce  the  friction  air  is  mixed  with  the  water  in 
which  the  vessel  moves  by  means  of  an  air  pump.  By  this 
means,  not  only  is  the  density  of  the  fluid  diminished,  but 
the  air  bubbles,  which  are  practically  spherical  and  possess 
a  rotary  movement,  also  appear  to  reduce  the  viscosity 
of  the  fluid. 

28841  Holden :  Lathes,  boring  machines,  and  other  machines 
for  like  purposes. 

The  feed  mechanism  is  operated  by  a  motor  entirely 
independent  of  the  cutting  or  work-driving  mechanism,  so 
that  the  rate  of  feed  can  be  varied  through  a  very  large 


range  irrespective  of  the  motion  of  the  headstock  of  the 
machine.  Magnetic  clutches  are  used  to  put  the  feed  in  or 
out  of  action. 

28862  Cotterell:  Glass  bevelling  and  polishing  machines. 
28866  Konig:  Method  of  and  means  for  testing  telemeters. 

28900  Turner  and  Luke  and  Spencer  Ltd. :  Guards  for  emery 
and  like  wheels. 

The  guard  consists  of  two  short  metal  plates  arranged  and 
fixed  one  on  each  side  of  the  wheel,  and  each  formed  with 
two  or  more  concentric  grooves  into  which  fit  slidably  pro- 
tectors, which  enclose  the  periphery  of  the  wheel. 

28902  Bowett  and  Luke  and  Spencer  Ltd. :  Guards  for  emery 
and  like  wheels.    28937  Candy :  Drainage  and  ventilation  con- 
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duits,  especially  applicable  for  bacterial  filter  beds.  28950 
Lennox:  Doors  for  use  in  evaporators,  furnaces,  and  the  like. 
28951  Lennox:  Evaporators  for  evaporating  the  liquid  in 
brewers'  wash,  sewage,  waste,  or  spent  dyes,  and  the  like,  the 
evaporator  being  also  applicable  as  a  smoke  washer.  28963 
Hirst  and  Cash :  Heat  radiating  apparatus  for  warming  rooms, 
olfices,  and  the  like.  28995  Gallagher :  Bill-delivery  mechanism 
for  meters.  29028  Lake  (Sweet)  :  Spinning  and  twisting  frames 
and  the  like.  29038  Barber:  Means  and  apparatus  for  sig- 
nalling by  night. 
29057  Meirowsky:  Electric  insulation. 

The  insulation  between  the  metal  member  A  and  the 
metal  cap  B  with  its  supporting  part  C  is  insured  by  the 


axially-arranged  laminations  of  the  insulator  D  and  by  the 
radially-arranged  insulating  rings  E.  The  insulations  con- 
sists of  mica. 

29065  Butler:  Electric  dry  batteries. 

Consists  in  introducing  into  the  pot  of  the  battery  a 
pasty  separating  mass  comprising  the  excitant  and  starch 
or  starchy  matter,  and  also  a  substance  which  will  give  the 
requisite  consistency  to  the  mass  (with  or  without  also  a 
hygroscopic  salt),  and  then  subjecting  the  mass  to  heat  and 
moisture  so  that  the  starch  or  starchy  matter  is  cooked. 

29066  Graham  and  Middleton :  Steam  generator  furnaces. 
This  invention  relates  to  steam  generators  in  which  air 

for  supply  to  the  furnace,  for  supporting  the  combustion  of 
the  fuel  therein,  is  heated  by  the  escaping  products  of 


combustion  from  the  the  furnace.    Air  passes  into  the  two 
parts,  A  and  B,  of  the  double  chamber,  situated  in  the 
flue,  and  coming  into  contact  with  some  tubes  becomes 
heated,  and  thence  passes  by  the  outlets  through  passages 
to  the  furnace  to  supply  heated  air  thereto. 
29074  Rey :  Metal  reflectoi>s  for  use  with  electric  lanterns. 
29076  Sir  W.  G.  Armstrong,  Whitworth,  and  Co.  Ltd.,  and 
Murray:  Means  for  extracting  fired  primers  from  ordnance  and 
the  like. 

As  the  lock  slides  in  its  frame  the  inclined  surfaces 
formed  on  each  side  of  the  lock  take  hold  of  the  head  of 
the  primer  and  draw  the  latter  rearward  a  certain  distance. 
At  the  same  time  a  spring  arm  is  pushed  back  and  then  sud- 
denly released  so  as  to  give  the  primsr  a  sharp  blow  and  knock 
it  out.  A  new  primer  is  held  in  position  by  a  catch  until 
the  lock  descends,  when  the  incline  pushes  the  primer  home. 


29089  Scott  and  Richard:  Machines  for  blending  flour  and 
similar  substances.  29101  Smith  and  Freeman  iliues  Ltd.: 
Apparatus  for  trueing  and  perfecting  the  spigot  and  socket 
ends  of  pipes.  29109  Lucking:  Trees  for  boots  and  shoes. 
29111  Piiidstofte:  Apparatus  for  pasteurising  bottles  and  the 
like.  29133  Moody :  Trawl  nets.  29137  Harris :  Treatment  of 
rhea  grass,  wood  fibre,  and  t lie  like  for  spinning  and  other  pur- 
poses. 29196  Howard  and  Howard  :  Employees'  time  recorders. 
29197  Mellin:  Driving  belts.  29199  Adams:  Apparatus  for 
attaching  milk  cans  to  house  doors  and  the  like,  and  effectually 
sealing  up  same.  29210  Smith:  Ball  bearings.  29224  Davidson': 
Fish  food  orenarations. 


29232  Merrywe;ither  and  Jakenian 
for  steam  engines. 


Expansion  valve  gear 


A  method  of  working  e.\2>ausion  valves  is  described  for 
varying  the  cut-off  in  the  cylinders  of  steam  engines,  and 
consists  in  driving  the  cut-off  slide  of  a  double-slide  valve 
gear  from  the  same  eccentric  as  the  main  slide.    This  is 


effected  by  taking  the  movement  of  a  part  of  the  eccentric 
strap  and  transferring  the  motion  by  bell  cranks  and  rods 
to  a  direction  parallel  to  the  movement  of  the  main  slide, 
but  at  a  different  time,  thus  producing  the  same  effect 
as  would  be  obtained  by  a  separate  eccentric. 

29236  Hankey :  Adjustable  hasp  fastenings  and  the  like. 
29275  Mathieu :  Ball  bearings  and  the  method  of  mounting 
same.  29285  Wales:  Method  of  and  apparatus  for  cutting 
material  to  form  mitre  or  bevel  joints.  29303  Hubert  and  Co. 
Ltd.,  and  Thierry:  Eyelets.  29362  Jones:  Culinary  boiling 
utensils. 

29377  Field  and  Ferranti  Ltd. :  Fuses  for  electrical  circuits. 

The  fuse  is  formed  from  a  stamping  of  sheet-metal  bent 
over  to  foim  terminals  and  having  a  number  of  bands  of 
different  widths  in  parallel  between  the  terminals,  so  that 
the  fuse  can  be  rendered  suitable  for  different  maximum 
currents  by  cutting  away  one  or  more  of  the  bands. 

29380  Marks  (Sellenscheidt)  :  Process  and  apparatus  I'or  corking 
bottles,  cans,  and  the  like.  29392  Gill  (Tailfer)  :  Method  of 
and  apparatus  for  discharging  vacuum  evaporating  pans. 
29396  Lake  (Perfect  Golf  Ball  Co.):  Golf  balls  and  the  like. 
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294.13  Smith:  Anchors. 

Relates  to  improvements  in  the  anchors  described  in 
Specification  5938,  1899,  so  as  to  facilitate  the  stowing. 
The  outer  portions  of  the  sides  of  the  arms  are  curved 
inwards,  and  the  corners  of  the  horns  of  the  trippers  are 
rounded,  so  that  the  anchor  as  it  comes  up  in  contact  with 
the  side  of  the  ship  is,  owing  to  these  curved  and  rounded- 
off  portions,  always  caused  to  roll  over  on  the  flat,  and  not 
come  up  edgewise  or  foul. 


ZQ?>77Jo± 

29448  Konitzer :  Arc  lamps.  29545  Blanchard :  Means  of 
supporting  inverted  incandescent  mantles.  29563  Butterworth 
and  Lancaster  and  Tonge  Ltd. :  Piston  and  like  rings.  29595 
Morris:  Fire  extincteurs.  29G09  Vicars,  sen.,  Vicars,  and 
Vicars,  jun. :  Cake-making  machines.  29014  George:  Nozzles 
and  the  like.  29637  Urquhart  and  Urquhart:  Combination 
stand  or  accessory  for  golf -teeing  grounds.  29640  Mitchell: 
Anti-skidding  tyres  for  the  wheels  of  vehicles.  29650  Fielding : 
Printing  upon  dyed  or  coloured  paper.  29651a  Cruse:  Joints 
between  the  tubes  and  drums  of  water-tube  steam  generators. 
[Date  applied  for  under  Rule  5,  Patents  Rules,  1905,  December 
31st,  1904.]  29653  Johnston :  Multiple-delivery  lubricators. 
29654   Johnston :    Connecting  rods. 

The  inner  end  of  the  connecting  rod  is  attached  to  the 
piston  by  the  usual  gudgeon  pin,  while  the  outer  end  is 
connected  to  what  is  usually  known  as  the  "big  end," 


which  carries  the  crank-pin  bearing,  by  a  joint  whose  axis 
is  at  right  angles  to  the  axes  of  the  crank  pin  and  the 
gudgeon  pin. 

29655  Johnston :  Buffer  devices  for  vehicle  springs. 
1905. 

70  Wood :  Apparatus  for  recreative  purposes.  356  Rowley : 
Means  for  adjusting  tune  sheets  and  their  rollers  in  mechanical 
pianoforte  players.  419  Coln-Muscner  Bergwerks-Actien-Verein  : 
Method  of  avoiding  or  filling  up  blow-holes  and  like  flaws  in 
castings.  [Date  applied  for  under  International  Convention, 
January  11th  1904.  498  Billows:  Appliances  for  withdrawing 
liquids  from  vessels  by  syphonic  action.  510  Mossford :  Sheet- 
metal  trunks,  boxes,  and  the  like.  698  Livesey :  Vehicle  and 
other  wheels  having  metallic  tubular  spokes.  771  Boult  (Gasse) : 
Flues  of  fireplaces  and  the  like.  833  Staner :  Means  for 
preventing  side  slip  in  road  vehicles  or  the  like.  847  Newton 
(Farbenfabriken  vorm.  F.  Bayer  and  Co.) :  Manufacture  and 
production  of  new  tetrazo  dyestuffs.  848  Luson :  Apparatus 
for  operating  gas  valves.  859  Balz:  Device  adapted  to  be 
fixed  on  mangers  or  the  like  for  automatically  winding  up  the 
slack  of  horse  halters.  [Date  applied  for  under  International 
Convention,  January  16th,  1904.]  896  TJllmann :  Unpickable 
seal  for  closing  packets,  sacks,  bottles,   and  the  like.  1019 


Diederich :  Means  and  method  for  automatically  regulating 
the  heat  produced  by  gas  ovens  or  gas-warming  apparatus  and 
the  like. 

1138  Allen  and  Allen :  Jet  condensers. 

There  are  a  number  of  coils  or  sets  of  pipes  for  supplying 
water  to  the  spraying  nozzles,  each  coil  carrying  a  number 
of  jets,  and  the  supply  of  water  to  each  coil  is  controlled 


by  a  separate  valve,  so  that  one  or  more  groups  of  nozzles 
may  be  used  according  to  the  amount  of  steam  to  be  con- 
densed. 

1219  Wright  and  Parker:  Internal-combustion  engines.  1337 
Adlam :  Apparatus  for  chilling  and  carbonating  beer.  1492 
Ogilvie:  Wheels  for  road  or  other  vehicles.  1563  Field: 
Electrical  measuring  instruments.  1790  Forrester  :  Life-saving 
apparatus.    1815  Thompson  :  Jars,  bottles,  and  other  receptacles. 

1891  Codd :  Contact  breakers  of  induction  coils. 

A  rivet  is  loosely  riveted  through  the  trembler  at  its 
armature  end  or  throughout  its  length,  so  that  it  allows  for 
a  certain  amount  of  play. 
2023  Brown :  Brake  mechanism  for  railway  and  other 
vehicles.  2030  Jacobs:  Method  and  means  for  eliminating  or 
reducing  the  influence  of  disturbing  currents  on  telephone 
circuits.  2124  Bell:  Gas  producers.  2170  Trudgett :  Manu- 
facture of  probes  for  use  in  uterine,  aural,  and  nasal 
probing  and  cleansing,  and  also  for  probing  and 
cleansing  wounds.  2189  Carr :  Box  lid  or  cover.  2210 
Rarkes :  Automatically  vanishing  target.  2311  Stocker : 
Sleeve  links.  2422  Jardine  and  Lambert:  Combs  and  bearers 
of  twist  lace  machines.  24.55  Hunter  :  Process  for  treating  bone. 
2460  Annand:  Rotary  web  printing  machines.  2566  Zimmermann 
(Chemische  Fabrik  auf  Actien  vorm.  E.  Schering)  :  Manu- 
facture of  dialkylated  barbituric  acids.  2575  Gubbins  :  Method 
of  and  apparatus  for  treating  rubber  waste  and  the  like.  2623 
Taylor,  Johnston,  and  Evans :  Leaf  turners.  2687  Kenrick  and 
Jefferson  Ltd.,  and  Gilford :  Indexes  for  ledgers  and  other 
books.  2748  Ash :  Chimney  and  ventilating  shaft  tops.  2785 
Fiset :  Tents.  2899  Austin :  Chair  for  supporting  drain  pipes 
and  the  like.  3017  Jenkins  and  Hipwell :  Resilient  wheels  and 
tyres. 

3062  Pearson:    Adjustable  expanding  chain  gear. 

The  adjustable  expanding  device  is  placed  midway 
between  each  set  of  teeth.  It  may  consist  of  a  special  form 
of  bolt  adjusted  by  packing  washers  inserted  between  the 


head  of  the  bolt  and  the  periphery  of  the  wheels,  the  head 
being  flattened  and  adapted  to  bear  upon  the  inside  of 
the  chain. 

3212  Lees:  Games  representing  naval  warfare.  3214  Muni- 
ford :  Aerodromes  or  flying  machines. 

3237  Rhodes  and  Gaunt:  Syphonic  flushing  apparatus  and 
chill  moulds  for  casting  same. 

The  end  cover  of  the  flushing  cylinder  has  a  centre  guide 
A  and  an  integral  arm  B  carrying  a  supplementary  guide 


THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


897 


C.  The  two  bushes  in  the  guides  are  held  in  alignment 
during-  the  casting  of  the    cylinder  and  supplementary 


3237/oS 


guide,  so  that  no  further  adjustment  is  necessary.  The 
invention  also  refers  to  the  chill  mould  for  the  casting. 

3337  Blair:  Combination  tool.  3347  Tourtel :  Switch  apparatus 
for  coin-freed  electricity  meters. 

3456  Bennett,  Mastin,  and  Platts:  Buffers. 

The  buffer  consists  of  a  case,  a  plunger,  and  a  fixed  piston, 
supported  upon  a  rod,  secured  to  the  base  of  the  case  by 
means  of  a  nut.  When  the  plunger  is  forced  into  the 
case  the  air  contained  in  the  chamber  above  the  piston 


will  be  compressed  and  constitute  an  air  cushion.  An 
air  entrance  is  provided  in  the  side  of  the  plunger,  through 
which  air  can  pass  to  or  from  the  interior  to  restore 
equilibrium. 

3634  Kis:   Moulding  machine  for  cement  blocks  and  other 
articles.    3648  Wright :   Chimney  top. 
3669  Henke:  Process  of  producing  a  heat  insulating  medium. 

Heat  insulating  medium  is  composed  of  the  dust-like 
particles  of  ore  coal  fluxes,  etc.,  depositing  from  the 
waste  gases  of  the  blast  furnace  and  settling  down  in  the 
gas  scrubber,  which  dust  is  either  used  in  the  form  of 
powder  or  moulded  plates. 

3882  Kirkpatrick  :  Chair  litter  for  military  and  other  purposes 
3965  Glazebrook:  Means  for  holding  the  aprons  of  omnibuses 
and  like  seats.  3976  Blackburn  and  Houldgate:  Manufacture 
of  knitted  undergarments,  such  as  combinations,  drawers,  ir 
the  like.  3990  Dufaux  and  Dufaux :  Aeroplane  machines  for 
aerial  navigation  purposes.  4008  John  Sykes  and  Sons  Ltd  , 
and   Sykes:    Bottle-washing  .machines. 

4056  Newton  (International  Steam  Pump  Co.):  Internal-com- 
bustion engines. 

The  compound  shown  has  a  four-stroke  cycle.  The 
pistons  of  two  pairs  of  double-acting  tandem  cylinders  for 
high  and  low  pressures  act  on  two  separate  cranks  on  a 
shaft  arranged  180  deg.  apart.  By  this  means,  amongst 
other  advantages,  each  high-pressure  power  stroke  is 
balanced  by  the  back  pressure  of  a  high-pressure  exhaust 
stroke.    A  plan  view  is  shown. 


4220  Whitfield :  Attachment  of  pivot  castors  to  metallic  bed- 
steads for  use  in  hospitals,  infirmaries,  and  the  like. 


4226  Leach  and  Scoltock :  Apparatus  for  bending  pipes  and 
the  like. 


The  machine  consists  of  a  table  fitted  with  vices  so 
arranged  at  one  side  that  slotted  plates  can  be  fitted 
thereto.  These  slots  are  shaped  as  a  curve,  which  is  a 
reciprocal  of  the  radius  to  which  the  tube  must  be  bent. 

4282  Wise:  Machine  for  scraping  and  sweeping  mud  and  the 
like  from  roads. 

4400  Hamilton  :  Arrangement  of  turbine-propelling  machinery 
on  shipboard. 

The  turbine  engines  are  so  arranged  upon  a  ship  that  they 
may  be  conveniently  handled  when  a  repair  is  necessary. 
The  arrangement  comprises  turbines  arranged  beneath 
a  removable  stokehold  floor,  steam  generators  arranged  at  an 


elevation  corresponding  to  that  required  for  the  floor  to  give 
beneath  it  head  room  for  the  turbines,  and  bunkers  so 
shaped  or  so  constructed  as  to  permit  of  the  removal  of  the 
turbines  in  the  manner  shown. 
4562  Cowan :  Mechanical  stokers. 

Chain  grate  stokers  are  fitted  with  an  air  sealing  and 
ash-dumping  device.  This  consists  of  a  centrally-pivoted 
plate,  the  rear  edge  of  which  in  one  position  prevents  all 
entry  of  air,  while  the  overhanging  front  edge  is  a  small 
distance  above  the  grate  bar  to  permit  a  certain-sized  ash 
to  pass.  To  clear  larger  pieces  of  ash  the  whole  device  is 
tilted  from  the  front  of  the  boiler,  as  shown. 

4597  Peyton:  Metallic  bedsteads  and  cots.  4680  Bawtree : 
Method  of  manufacturing  the  flexible  band  form  of  phonograph 
record.  4958  Abel  (Act.-Ges.  fur  Anilin  Fabrikatiou)  :  Manu- 
facture of  a  double  salt  of  1 : 3-dimethylxanthine  and  of  1:3: 
7-trimethylxanthine.  5090  Cox:  Telescopic  and  counter- 
balancing device  for  artificial  lighting  apparatus. 
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5103  Beeley:  Construction  of  vessels  for  storing  gasoline, 
petrol,  and  other  explosive  fluids. 

The  vessel  is  composed  of  a  number  of  internally-flanged 
metal  tube*,  each  pair  being  secured  together  by  rivets 


passing  through  such  flanges  and  intermediate  caulking 
rings.    The  end  covers  are  similarly  flanged  and  secured 
in  conjunction  with  a  longitudinal  stay. 
5104  Beeley:   Construction  of  vessels  for  storing  gasoline, 
petrol,  and  other  explosive  fluids.    5121  Myles :    Golf  clubs. 
5149  Cutmore  :  Telephone  and  like  transmitters.    5180  Hubbard  ■ 
Means  for  spinning  or  twisting  and  winding,  or  for  winding 
yarn   and  the  like.    5183  Hubbard:    Means  for  spinning  or 
twisting  and  winding,  or  for  winding  yarn  and  the  like.  5186 
Emmett  :  Drains. 


5258  Posnansky :  Elastic  tyres. 

A  ground  compound  of  artificial  rubber  is  filled  into 
a  tube  formed  of  woven  fabric  rubbered  or  coated  for 
protection  against  wear  and  tear  by  friction,  or  into  a  good 
rubber  tube  having  a  lining  of  woven  fabric.  The  com- 
pound is  packed  closely  and  the  two  ends  of  the  tube  are 
then  joined. 

5545  Garrard :  Swell  pedals  for  organs.  5620  March  and 
Haggo :  Method  of  bevelling  iron  or  steel  strips  for  use  in 
making  nails  and  apparatus  therefor.  5621  Shanks:  Cisterns 
made  of  earthenware,  stoneware,  fire  clay,  or  like  material. 
5664  Hall :  Manufacture  of  waist  belts  and  the  waist  bands 
of  garments.  5687  Schultz  and  Gehre :  Process  for  the  manu- 
facture of  a  safety  explosive. 

5725  Win.  Muir  and  Co.  Ltd.,  and  Melloy :  Tapping  and 
drilling  chuck. 

This  invention  consist  in  a  shank  connected  to  the  drilling 
chuck  by  means  of  a  friction  drive  through  a  split  ring, 
which,  if  t he  tool  jams  the  drive,  will  slip,  preventing 
the  breaking  of  the  tool. 
5734  Blasberg:  Cooling  devices  for  cooling  towers,  graduating 
works,  and  the  like. 

A  number  of  cooling  laths,  battens,  or  bars  are  furnished 
below  with  one  or  more  longitudinally-running  angular 
grooves,  so  that  ribs  or  ridges  are  presented.    The  liquid 
to  be  cooled,  descending  upon  these  laths,  drips  or  flows 
from  the  ribs  in  sheets. 
5953  Elmore :   Processes  for  separating  certain  constituents 
of  finely-divided  material  by  causing  them  to  rise  or  float  in  a 
liquid.    5974  Boyle:  Corsets.    6322  Woodcock:  Heel  irons  for 


clogs.  6399  Beynolds:  Driving  belts  for  use  with  grooved 
pulleys,  more  particularly  belts  for  use  with  motor  cycles  and 
the  like.  6446  Payne  and  Clarke :  Incandescent  gas  burners 
6560  Moody  :  Furnaces  for  heating  metal  tyres  and  the  like. 
6564  Dickson:  Fishing  reels.  603  Tyden :  Sand-papering, 
rubbing,  or  polishing  machines.  6810  Wilkinson  and  Wilkinson  : 
Flexible  pads  applicable  to  the  heels  of  boots  and  shoes.  7194 
Board:  Greenhouse  and  other  blinds.  7387  G.  and  J.  W. 
Hawkesley  Ltd.,  and  Hawksley :  Stoppers  or  caps  for  spirit 
flasks  and  the  like  fluid  receptacles.  7569  Fowler:  Apparatus 
for  charging  retorts.  7672  Golding :  Printing  presses.  7816 
Howarth  and  Howarth :  Sound  reproducers  for  graphophones 
and  the  like  and  compositions  for  use  in  the  manufacture  of 
the  same.  8046  Atkinson  and  Calico  Printers'  Association  Ltd. : 
Production  of  photo-engraved  surfaces  for  printing  textile 
fabrics.    8144  Kemp:  window  sashes. 


5725/05 


8272  Fowler  and  Barratt ;  Construction  of  fore  carriages  for 
road  vehicles. 

This  invention  consists  in  a  fore  carriage  suitable  for 
heavy  vehicles,  supported  on  plungers  J,  working  in 
suitable  guiders.    The  plungers  rest  on  a  spring  secured 
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to  the  axle  box  by  a  pin  B.  The  fore  carriage  works  on 
a  turntable,  thus  enabling  the  vehicle  to  travel  over  rcugh 
roads  without  causing  torsional  or  twisting  strains  on  the 
main  frame,  the  body,  or  the  fore  carriage. 


8535  Whitley:  Clips  for  use  in  tentering  machines  employed 
in  stretching  and  finishing  textile  fabrics.  8574  Haddan  (Act.- 
Ges.  vorm.  C.  H.  Stobwasser  and  Co.) :  Incandescent  spirit 
lamps.  8635  Roughton  and  Cross:  Sliding  and  reversible 
window  sashes  and  frames.  9235  Thompson  (Portable  Folding 
Mosquito-Bar-Frame  Co.) :  Canopies.    9681  Giroux:  Apparatus 
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for  indicating  and  reserving  places.    [Date  applied  for  under 
International    Convention,     May    10th,     1904. J    9871  Jones 
("Long  Arm"  System  Co.):  System  and  apparatus  for  operat- 
ing bulkhead  doors,  hatches,  or  the  like. 
9991  Electric  Ignition  Co.  Ltd.,  and  Hall:  Electric  switches. 
The  contact  lever  is  provided  with  a  longitudinal  slot 
and  with  a  spring  upon  its  pivot,  and  is  capable  of.  both 
au  angular  and  a  sliding  movement,  said  spring  acting 
upon  the  lever  in  order  to  render  it  self  locking. 

10065  Eitle.  Propeller  apparatus  for  conveying  granular 
materials  and  particularly  for  charging  gas  retorts.  10253 
Bassett  and  Malliu :  Fireproof  curtains,  screens,  doors,  and 
the  like. 

10308  Wilkinson  :  Motorcars.  [Date  applied  for  under  Inter- 
national Convention.  May  17th,  1904. J 

This  invention  relates  to  an  improved  construction  of 
hood  for  motor  cars,  such  hood  being  provided  with  an 
upright  transverse  surface  and  a  surface  inclining  down- 


wardly and  forwardly  from  the  base  of  the  transverse  surface, 
and  having  its  front  portion  of  greater  width  than  the 
rear  portion. 

10533  Lake  (Hall)  :  Emergency  screens  for  protection 
against  fire. 

10689  Swedlund :  Variable  speed  and  reversing  gearing. 
A  hollow  conical  member  A  is  caused  to  roll  about  the 
collar  B  by  the  rotation  of  the  wheel  C  about  the  axis 
of  the  driven  shaft  D.    This  rotation  is  given   by  the 
driving   shaft   E.       The  speed  is  varied   by  moving  C 


longitudinally,  the  gyratory  movement  of  A  causing  it  to 
also  rotate  upon  its  own  axis  and  thereby  drive  D  through 
a  universal  joint.  A  reverse  motion  may  be  effected  by 
means  of  the  hollow  pulley  F. 

10?  1l  Johnson  (Jeansville  Iron  Works  Co.):  Centrifugal 
pumps. 

The  principal  object  of  this  invention  is  to  counter- 
balance end  thrust  and  its  variations  in  centrifugal  pump 
t,I  the  type  described  in  Patent  No.  20147,  1903.  by  the 


provision  of  an  air  chamber  «K,  open  to  a  part  of  the  rear 
face  of  the  last  impeller,  which  is  put  in  communication 
with  the  atmosphere  or  the  pump  suction  according  to  the 
direction  of  thrust  on  the  shaft. 
11028  Thomas:  Talking  machine. 

11036a  Conrad  and  Bradshaw :  Aternating-current  measuring 
machines.    [Date  applied  for  under  International  Convention, 
May  27th,  1904.]    [Originally  included  in  No.  11036,  1905.] 
Two  sheets  of  conducting  material  A  and  B,  and  provided 
with  openings,  are  arranged  between  the  shunt  and  series 
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pole  pieces  adjacent  to  the  disc  of  the  meter  described  in 
Patent  No.  11036,  1905.  One  of  the  sheets  is  radially 
adjustable  with  respect  to  the  disc  and  to  the  other  sheet, 


in  order  to  obtain  exact  quadrature  between  the  magnetic 
fiuxes  passing   through  the  disc  and   due  to  the  shunt 
and  series  coil  respectively. 
11036b  Conrad  and  Bradshaw :  Alternating-current  measuring 
instruments.       [Date  applied  for   under  International  Con- 
vention, May  27th,  1904.]    [Originally  included  in  No.  11,036 
1905.] 

11042  Jackson:   Water  heaters. 

A  series  of  plates  are  provided  in  a  flue  which  resembles 
the  shape  of  the  figure  8,  and  are  mounted  radially  upon 
a  central  hollow  vertical   standard  alternately  at  right 
angles  to  each  other,  and  having  means  for  the  circulation 
of  the  water  through  the  standard  and  the  plates. 
11053  Erkens:  Apparatus  for  making  double  paper.  11192 
Chenoweth :  Construction  of  concrete  columns  and  the  like. 
11208  Stuttle  and  Beach :  Pipe  couplings  or  joints. 

The   ends  of  the   pipe  sections   have  integral-grooved 
semi-circular  socket    parts,  and    projecting  semi-annular 


flanges  on  the  parts  not  provided  with  the  socket  exten- 
sions,   the  ends   of  any  two  sections  being   adapted  to 
engage  each  other. 
11231  Brunotte:   Removal  of  substances  floating  on  and  in 
suspension  in  sewage  and  other  waste  waters.    11237  Bauin : 
Washing  of  coal,  ore,  and  the  like. 

11238  Roche:  Mechanism  for  operating  brakes  and  for 
similar  purposes. 


The  operating  levers  A  are  supported  by  suitable  catches 
Which,  when  released,  allow  the  levers  to  fall  and  raise 
the  shaft  B,  which  operates  the  brake  blocks.  Locking 


900         THE    PRACTICAL    ENGINEER— INVENTIONS  SUPPLEMENT. 


mechanism  C  is  provided  for  locking  the  brakes  in  position, 
and  means  are  also  provided  for  unlocking  the  mechanism 
when  the  levers  A  are  raised  to  disengage  the  brakes. 
11273  Mills,  McKinnon,  and  Bass:  Nut  locks. 

The  nut  is  provided  with  an  annular  recess  formed  on  its 
inner  face  on  which  series  of  ratchet  teeth  are  formed.  A 
locking  ring  is  provided  to  seat  and  be  wholly  housed  in 
the  recess,  the  ring  having  upon  one  side  face  a  tooth 
adapted  for  engagement  with  any  one  of  the  ratchet  teeth 
upon  the  nut,  and  upon  its  other  side  face  an  opposite 
lateral  projection  for  engagement  with  the  body  to  which 
the  bolt  is  applied. 
11392  Woolley :  Method  of  and  machine  for  filling  "  Black  " 
or   "  Bury "  puddings  and  the  like.      11418    Martin :  Side 
delivery  hay  rake.       11152   Mercier :   Means  for  developing 
photographic  images.       11601  Lebram :   Process  for  the  pre- 
paration of  artificial  carbonic  baths  or  other  similar  baths  in 
which  gases  are  generated. 

11702  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.)  :  Dynamo  electric  machines. 

A  plurality  of  open-circuit  armature  windings  are  con- 
nected at  their  terminals  to  successive  commutator  seg- 
ments, and  the  brushes  are  arranged  in  such  a  manner 


that  the  commutator  segments  they  bridge  at  any  moment 
are  connected  to  windings  which  at  that  instant  are  cutting 
fields  of  substantially  equal  strength.  The  invention  aims 
to  sparkless  commutation. 

11919  Sproxton:  Means  for  holding  the  globes  of  inverted 
incandescent  burners  and  for  other  like  purposes.  12245  Zapf, 
nee  Zapf :  Hernial  truss. 

12287  Sharpies:  Atmospheric  or  other  fluid-pressure  hammers. 


In  power  hammers  of  the  typo  wherein  the  movement  of 
the  pistons  is  controlled  by  a  hand  lever,  it  has  heretofore 
been  necessary  where  a  number  of  repeated  blows  was 
desired,  to  move  the  lever  at  each  stroke.    By  the  present 


invention  such  lever  may  be  switched  out  of  action,  and 
the  hammer  caused  to  work  automatically  and  continuously. 

12347  Kohlus:  Couplings  for  railway  wagons  and  trolleys. 
12384  Renter  :  Gripping  devices  or  tongs  for  ingots  and  ingot 
moulds.    12424  Kitsee :   Electric  telegraphy. 

12437  Pielock :  Apparatus  for  starting  locomotives  provided 
with  a  superheater. 

Apparatus  for  starting  a  locomotive  provided  with  a  super- 
heater, consisting  of  steam  pipes  conducting  from  the  super- 
heater to  the  place  of  contact  between  the  locomotive  wheels 
and  the  rails,  and  means  (preferably  operable  from  the 
foot  plate)  for  controlling  the  steam  passing  through  the 
pipes. 

12530  Lefevre :  Dress  holdres,  skirt  holders,  and  the  like. 
12644  Gibbs :  Folding  crates.  12747  Lake  (Ingersoll  Sergeant 
Drill  Co.)  :  Air  or  gas  compressors.  12755  Newton  (Standard 
Stopper  Co.):  Bottle  caps.  12766  Castell  and  Gibb:  Tool 
carrier.  13027  Hughes  and  Season  Manufacturing  Co.  Ltd.. 
Base  boards  for  the  attachment  of  instruments  and  other  objects 
to  walls  or  the  like.  13063  Bausch  and  Gondolf :  Electric  clock 
and  alarm  systems.  13081  Schuchard:  Hot-water  bath  for 
milk  bottles.  [Date  applied  for  under  International  Con- 
vention, June  24th,1904.] 

13093a  Boult  (Duntley)  :  Electric  drills.  [Date  applied  for 
under  Rule  5,  Patents  Rules  1905,  June  24th,  1905.] 


The  feeding  device  of  the  drill  consists  in  the  combination 
of  yoke  A  having  a  centreing  point  B,  with  the  screw- 
threaded  rotatable  wheel  C  engaging  the  said  yoke  and 
bearing  against  the  casing  of  the  drill. 
13105  Elektrizitats   Akt.-Ges.    vorm.    Schuckert   and  Co.: 
Single    type-casting    machines.       [Date    applied    for  under 
International     Convention,      June     27th,      1904.]  13139 
Hans    Dahl :    Signal    devices    for  indicating  speed.  [Date 
applied     for     under     International     Convention,  October 
15th,  1904.]    13181  Schneider:   Method  of  and  apparatus  for 
preparing  rings  for  ball  bearings.    [Date  applied  for  under 
International  Convention,  July  26th,  1904.]    13255  Kaufmann : 
Pocket  and  like  knives.    13357  Lioret:   Closures  for  bottles, 
jars,  and  other  receptacles.    13365  Garcia :  India-rubber,  metal, 
and  like  stamps.    [Date  applied  for  under  International  Con- 
vention, June  28th,  1904.]       13659  Newton  (Hoe):  Folding 
machines. 

13661  Woolley  and  Hubbard:    Steam  boiler  furnaces. 


I366I/V 


In  this  furnace  a  partition  forms  the  rear  wall  of  the 
firebox,  and  has  a  restricted  vertical  passage  for  the  pro- 
ducts of  combustion.    Beyond  this  partition  is  a  bridge 
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wall  having  deflecting  surfaces  inclined  toward  the  .sides 
and  top  thereof,  whereby  to  deflect  the  products  of  com- 
bustion both  laterally  and  vertically. 

13807  Clark:  Arrangement,  assemblage,  and  mounting  of 
interior  automatic  playing  devices  for  upright  pianos.  13822 
Wade,  Frape,  and  Brett:  Boots.  13841  Valstrom  and  Larson: 
Stick  or  holder  for  emery  and  like  grinding  and  polishing 
sheets.  [Date  applied  for  under  International  Convention, 
July  15th,  1904.]  13847  Robert*:  Spinning.  14009  Murphy 
and  Strauss:  Eyelets,  hollow  rivets,  and  the  like,  and  their 
manufacture.  14108  Langguth :  Laying  jointless  stone-wood 
flooring.  14272  Wigzell  (Silver  and  Co.)  :  Baking  pans  or 
"roasters."  14291  Hudson:  Sanitary  shields  or  holders  for 
absorbents  14355  Lewis :  Eye-glasses.  [Date  applied  for 
under  International  Convention,  January  20th,  1905. J  144G2 
Russell  :  Combined  camera  support  aud  walking  stick, 
umbrella,  or  the  like.  14657  Grimshaw :  Sizing  or  slashing 
machines.  14663  Scales:  Central  battery  telephone  trans- 
mitters. 14732  Marshall  and  Hargreaves :  Smoke-consuming 
apparatus  for  the  furnaces  of  steam  generators. 

14853  Paxman  and  Davey,  Paxman,  and  Co.  Ltd. :  Vaporisers 
for  internal-combustion  engines. 

The  liquid  fuel  is  vaporised  by  causing  it  to  pass  over 
metal  surfaces  heated  by  the  exhaust  products  of  com- 
bustion. The  exhaust  gases  enter  the  chamber  shown  through 


the  side  and  bottom  openings  indicated  by  the  arrows.  The 
oil-fuel  pipe  is  mounted  within  this  chamber,  the  oil  being 
thus  heated  and  vaporised  on  its  way  to  the  engine. 
14919  Lear  and  Lear :   Method  of  securing  lines  to  sliding 
window  sashes. 

14948  Van  de  Putte :  Vaporisers  for  benzene  and  petroleum 
motors. 

In  order  to  break  up  the  fuel  mechanically  in  vaporisers 
it  is  conducted  on  to  an  appropriately-formed  stationary 
plate  upon  which  it  is  distributed  in  a  thin  layer,  and  after 
further  subdivision  by  passing  through  a  number  of  holes 
it  is  conducted  on  to  a  vane  wheel  and  a  further  mechanical 
breaking  up  takes  place;  the  fuel  thus  finely  divided  is 
caused  to  eddy  by  the  wave  wheel,  which  is  preferably  of 
turbine  form,  and  is  intimately  mixed  with  the  air  effecting 
the  rotation  of  the  wheel,  and  finally  the  mixture  is  intro- 
duced into  the  cylinder. 


14995  Schutzler  and  Grapel:  Means  for  connecting  the  cuffs 
with  the  shirt  sleeves.  15077  Foss :  Ball-bearing  hinge.  1509" 
Parker.  Method  of  and  means  for  transporting  rabbit  or 
poultry  hutches  and  the  like.  15158  Belk :  Method  of  brand- 
ing and  embossing  carcasses.  15190  Lambotte:  Mattresses  for 
invalids'  bedsteads,  applicable  also  to  seats.  15430  Warriner: 
Stylographic  fountain  pens. 


15502  Farmer  and  Turner:  Combined  automatic  and  non 
automatic  or  straight  air  brake  apparatus.  [Date  applied  for 
under   International  Convention,  September  1st,  1904. J 

Means  are  provided  which  may  be  applied  to  a  combined 
non-automatic  and  automatic  equipment  whereby,  first, 
the  automatic  brake  on  the  locomotive  may  be  released  by 
the  application  of  the  non-automatic  equipment;  second, 
the  locomotive  brake  cylinder  pressure  when  applied  by 
the  non-automatic  equipment  will  not  be  increased  by  a 
service  application  of  the  automatic  system;  and  third, 
the  emergency  application  of  the  automatic  system  will 
operate  to  supply  additional  pressure  to  the  locomotive 
brake  cylinders  even  when  the  non-automatic  brake  is 
already  applied. 

15581   Davey:    Centrifugal  pumps. 

The  water  enters  the  pump  simultaneously  at  opposite 
ends  and  is  delivered  to  the  rotating  impellers  shown.  It 


is  then  guided  to  the  next  stage  by  radial  guide  ribs  and 
so  to  the  next  impeller,  and  is  finally  led  off  to  the  central 
delivery,  the  pressure  increasing  at  each  stage. 

15808  Wustenhofer :  Disintegrating  mills  of  machines  for 
reducing  materials.  16220  Noe  :  Portable  sand  blast  apparatus. 
16239  Vereinigte  Dampturbinen  G.  m.  b.  H. :  Wheels  or 
discs  for  high  circumferential  speeds.  [Date  applied  for  under 
International  Convention,  August  10th,  1904.]  16453  Jeschke  : 
Process  for  the  production  of  a  yarn  warp  of  several  colours 
in  one  piece  of  work.  16744  Kochmann  and  Kaufmann:  Manu- 
facture of  substances  capable  of  resisting  water  and  chemical 
and  similar  influences.    16753  Prestwich :  Miners'  safety  lamps. 

16772  Siemens  Bros,  and  Co.  Ltd.,  and  Huddleston :  Con 
nection  or  electric  coupling  boxes  for  electric  cranes  or  othet 
electrically-operated  machines. 

The  lid  of  the  connection  box  lias  a  socket  with  a  down 
wardly-exteuding  flange  provided  with  slots,  in  which  the 


lugs  of  a  plug  fitting  the  said  socket  and  provided  with  a 
ring  capable  of  being  turned  can  engage.  The  plug,  when 
home,  is  flush  with  the  surface  of  the  lid. 

16822  Goodman:  Elastic  wheels  for  heavy  vehicles.  17019 
Williams  and  Hiudmarsh :  Furnace  doors  and  the  like.  17096 
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liayes :  Eraser  holders.  17278  Clarkson :  Apparatus  for  wash- 
ing sand  and  other  materials.  17572  Washburn:  Car  brakes. 
17603  W.  T.  Ellison  and  Co.  Ltd.,  and  Deluce :  Recording 
apparatus  of  turnstiles.  17664  Bellamy:  Incandescent  gas,  oil, 
oil  vapour,  and  like  burners  comprising  a  method  of  or  means 
for  supporting  the  mantle.  17805  Aktieselskabet  Nygaards 
Gevarkompagni :  Devices  for  lessening  the  sound  of  discharge 
of  small  arms.  [Date  applied  for  under  International  Convention. 
September  3rd,  1904.]  17862  Henry  Grant  and  Co.  Ltd.,  and 
Hughes  :  Means  for  closing  receptacles.  17945  Boult  (Standard  Oil 
Co.)  :  Manufactureof  composite parafnnwaxeandles.  17958  Thomp- 
son (Wickels  Metallpapierwerke  G.  m.  b.  H.  Berlin  Werk) : 
Method  for  obtaining  a  uniform  firmly  adherent  coating  of  metallic 
powder  on  bands  of  paper  or  fabric  and  apparatus  therefor. 
18032  Cole :  Lamps  or  stoves  for  burning  oil  and  the  like. 

18547  Hurd  :  Bearing  for  shafts  conjointly  rotated  and  recipro- 
cated. 

In  operation  the  chamber  A  is  filled  with  lubricant  which 
finds  its  way  to  the  bearing  by  an  aperture,  while  any  coal 
dust  or  dirt  which  may  have  been  drawn  into  the  bearing  by 


the  reciprocation  of  the  shaft  is  extruded  by  the  movement  cf 
the  shaft  through  the  aperture  B,  into  another  chamber 
where  it  accumulates. 

18564  Hipkins  and  Nield:  Machines  for  automatically  sorting 
packets  by  weight.  18568  Wynne-Ffoulkes :  Ladies'  hats.  18576 
Parker :  Construction  of  kites.  18589  May :  Means  "for  indi- 
cating the  depth  of  liquids  in  receptacles.  18678  Quick:  Screv/ 
propellers.  18735  Schulze :  Computing  scale.  18881  Mey3 : 
Device  for  guiding  drum  spindles  of  milk  separators.  18919 
Martin  :  Sockets  for  croquet  hoops.  19024  Nass  :  Rotary  steam 
engines.  [Date  applied  for  under  International  Convention, 
September  21st,  1904.] 

19196  Herisson :  Operating  levers  for  change-speed  gears. 
[Date  applied  for  under  International  Convention,  October 
10th,  1904.] 

The  pawl  A  which  is  engaged  in  one  of  the  notches  of 
the  change-speed  sector,  is  disengaged  from  this  notch  by 
the  action  of  a  pin  B,  this  pin  in  descending  engages  in 
one  of  the  notches  of  another  sector  in  such  a  manner  that 
owing  to  the  displacement  of  the  lever  the  lower  extremity 


of  the  pin  remains  engaged  in  the  notch  of  the  second 
sector,  this  pin  rocks  around  its  axis  and  ceases  to  rest 
upon  the  pawl,  which  rises  under  the  action  of  a  spring 
and  automatically  engages  in  the  succeeding  notch  of  the 
change-speed  sector. 

19321  Bray:  Lanterns  for  incandescent  gas  lighting.  19779 
Marx  (Schloss)  :  Bindings  or  edgings  for  skirts  and  other  gai- 
ments.    19888  Thompson  (Pinchetti) :  Maximum  thermometers 


and  particularly  clinical  thermometers.  20214  Haslam: 
Funnels.  20355  Asch  and  Silberstein :  Means  tor  suspending 
the  incandescence  bodies  or  mantles  of  inverted  incandescent 
gas  lamps.  [Date  applied  for  under  International  Convention, 
August  24th,  1905.]  20371  Siemens  Bros,  and  Co.  Ltd.  (Siemens- 
Schuckertwerke  G.  m.  b.  H.) :  Apparatus  for  sound  transmission 
by  means  of  electrically-produced  light  and  heat  rays. 

20487  Sautter,  Harle,  and  Rey :  Controlling  the  firing 
mechanism  of  automatic  submarine  mines.  [Date  applied  for 
under  International  Convention,  October  13th,  1904. J 

The  invention  consists  in  the  employment  of  the  hydro- 
static pressure  of  the  water  upon  an  elastic  spring-con- 
trolled diaphragm,  which  itself  acts  upon  a  longitudinal'y 
movable  rod  which  fires  the  mine.    With  this  arrangement 


explosions  though  sympathy  are  prevented,  the  shock  duc- 
to  explosions  being  derived   from  vibrations  transmitted 
through  the  water  which  have  no  effect  on  the  diaphrag  n. 
20908  Dempster  :  Gas  holders. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1901. 

1905. 

339  Grotting :  Packing  box.  11616  Callahan :  Switch-operating 
devices.  12468  Delage :  Manufacture  of  and  method  of  heating 
by  radio-incandescent  bodies.  12767  McCan :  Spokeless  wheels. 
15929  Jacobi :  Apparatus  for  moistening,  purifying  and  regulat- 
ing the  temperature  of  the  air  in  closed  spaces.  16223  Salenius : 
Hand  sexsarators.  17239  Bernhardt:  Excavators.  17385 
Dombret:  Valve  operation  regulating  gear  for  explosion  engines. 
17645  Gabet:  Apparatus  for  operating  mechanism  from  a 
distance.  19540  Van  der  Heyden  :  Solidification  of  hydrocarbons 
such  as  petroleum  and  benzine.  19716  Doherty :  Processes  of 
regulating  the  temperature  of  combustion  in  a  gas-producer 
furnace  for  heating  retort  ovens  or  for  other  uses.  20613  Sec. 
Anon,  des  Messageries  Fluviales  de  France  and  Soc.  anon  des 
Forges  et  Chantiers  de  la  Mediterranee :  River  boats.  20GS7 
Giraud :  Safety  devices  for  overhead  electric  conductors.  20749 
Siemens-Schuckertwerke  G.  m.  b.  H. :  Overhead  current 
collectors  for  electric  railways  and  tramways.  21514  Haskins : 
Attachments  for  self-playing  musical  instruments.  21515 
Haskins:  Music  rolls.  21547  Desvignes :  Process  for  ageing 
and  improving  wines,  brandies,  alcohols,  and  liquers.  21564 
Hurwitz :  Incandescence  petroleum  burners.  21658  Vedrm3 
and  de  Quelen :  Electric  motors,  dynamos,  electro  magnets,  and 
other  machines  or  apparatus  comprising  an  electrically-produced 
magnetic  field.  21659  Vedrine  and  de  Quelin :  Electric  road 
motor  vehicles.  21672  Allgemeine  Elektricitats-Ges. :  Electric 
meters.  21677  Senn  :  Lacing  fastenings.  21826  Seymour,  jun. . 
Combined  cash  slips  and  refunding  vouchers.  21833  Mclntyre : 
Electro  magnetic  apparatus.  21848  Sassin :  Mills  for  crushing 
sugar  cane  or  the  like.  21855  Arcioni :  Electric  power  measur- 
ing and  recording  instruments  for  alternating  currents.  21913 
De  Neuville :  Method  of  mounting  portraits  and  artistic  repro- 
ductions particularly  photographic  to  produce  luminous 
reflections  and  diaphanous  transparent  and  brilliant  colour 
effects.  21929  Rheinische  Metallwaren-und  Maschinenfabrik : 
Recoil  brakes  for  guns.  21941  Walter:  Process  for  the  trans- 
formation of  organic  substances  by  partial  combustion.  22020 
Charmes:  Cultivators.  22028  Bippart :  Ploughs.  _  22145 
Bonnet:  Obstruction  remover  or  wheel  guard  for  vehicles. 
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MOTOR    BOATS   AT   THE  OLYMPIA 
EXHIBITION. 

The  success  of  the  marine  section  of  the  recent  automobile 
show  at  Olympia  was  somewhat  dwarfed  by  the  greater 
interest  taken  in  the  pleasure  and  commercial  vehicle 
sections;  in  fact,  we  think  that  the  time  has  now  come 
when  it  would  be  to  the  advantage  of  all  concerned  to 
hold  a  separate  exhibition  for  motor  lx>ats,  marine  motors, 
e>c.  This  also  would  allow  of  the  use  cf  the  whole  of  the 
vast  building  for  road  vehicles  and  accessories,  and  prevent 
the  crowding  out  of  any  of  the  leading  manufacturers,  as 
has  been  the  case  this  year.  Although  the  experiment  of 
holding  the  show  in  November  instead  of  February  has 
proved  to  be  a  wise  move,  we  think  that  earlier  in  the 
year  would  be  a  more  suitable  time  for  the  exhibition  of 
motor  boats,  as  then  an)-  alteration  or  improvement  found 
to'  be  necessary  during  the  "  season  "  could  be  introduced 
into  the  next  year's  type,  in  time  for  the  exhibition. 


THE  "KRO.MHOUT" 


One  "  start  from  cold  "  carburetter  for  paraffin,  known  as 
the  13.  and  Vf."  was  shown  on  the  stand  of  Messrs.  Asters 
Limited,  407,  Oxford  Street,  London,  W.  The  principle 
of  this  apparatus  is  that  the  paraffin  is  first  mixed  with 
air,  and  the  mixture  then  thoroughly  atomised  and  kept  in 
an  agitated  state  until  it  reaches  the  cylinder.  The  carbon 
deposited  by  the  combustion  of  this  mixture,  which  can  be 
ignited  at  a  very  low  temperature,  is  heated  once  the  motor 
is  running,  and  completely  vaporises  the  subsequent 
charges. 

The  carburetter  consists  of  a  cylindrical  box  E,  in  which 
the  exhaust  gases  heat  the  mixture  as  it  passes  in  an 
atomised  state  to  the  cylinder.  The  paraffin  and  air  first 
mix  in  the  transparent  cup  D.  Fixed  in  the  pipe  A,  where 
the  atomising  takes  place,  is  a  plug  B,  provided  at  its  upper 
end  with  a  boss,  into  which  the  oil  supply  pipe  is  fixed. 
In  the  mixture  cup  there  is  a  diaphragm  connected  to  a 
spring,  which  rests  on  a  small  collar  on  the  plug  B.  To 
the  spring  is  fixed  a  small  pin,  passing  through  lateral  slots 


XE  PETROL  MOTOI?. 


While  many  of  the  exhibits  showed  considerable  skill  and 
looked  sufficiently  reliable  for  any  condition  of  work,  others 
seemed  to  give  the  idea  of  being  merely  motors  placed  in 
boats  with  a  propeller  and  shaft  attached.  It  is  certainly 
bad  policy  to  exhibit  any  article  in  an  incomplete  state, 
yet  we  saw  a  boat  containing  nothing  but  the  motor  and 
propeller  shaft.  Xo'provision  was  made  for  storing  the 
petrol  or  for  silencing  and  carrying  away  the  exhaust. 

So  far  few  attempts  have  been  made  by  motor-car 
manufacturers  to  work  the  motors  by  crude  petroleum, 
but  why  this  is  so  we  faH  to  see.  The  difficulties  in 
producing  a  carburetter  for  vaporising  the  oil  are 
undoubtedly  great,  but  we  hardly  think  too  great  to  be 
got  over.  A  number  of  motors  for  marine  motors,  however, 
are  made  to  work  with  crude  oil,  the  motor  in  most  cases 
being  started  with  a  small  charge  of  netrol  until  the  car- 
buretter or  vaporiser  becomes  sufficiently  hot  to  vaporise 
ordinary  paraffin. 


in  the  plug  B,  and  also  through  a  needle  in  the  central 
bore  of  the  plug.  On  the  suction  stroke  of  the  piston  the 
diaphragm  is  drawn  down,  compressing  the  spring,  and 
thereby,  through  the  medium  of  the  pin,  opening  the  needle 
valve  in  the  central  bore  of  the  plug  B,  thus  admitting 
paraffin  to  the  chamber  through  a  jet  on  either  side  of 
the  needle  valve.  At  the  same  time  air  is  admitted 
through  the  passage  C,  and  passes  down  all  round  the 
edge  of  the  diaphragm.  The  oil  and  air  become  intimately 
mixed  in  this  manner,  and  the  mixture  is  sucked  through 

I   the  stepped  cone-shaped  opening  round  the  lx)ttom  of  the 
plug  B  into  the  tube  A,  the  eddies  caused  by  the  steps 

i   serving  to  induce  atomisation. 

Messrs.  Dixon  Brothers  and  Hutchinson  Limited,  Wharf 
Road,  Woolston,  Southampton,  exhibited  a  30  ft.  fast- 
cruising  launch,  fitted  with  28  H.P.  four-cylinder  vertical 
motor  and  their  patent  friction  positive-reversing  gear. 
The  hull  of  this  boat  was  designed  by  Mr.  Linton  Hope. 


904 


THE    PRACTICAL    ENGINEER.  [December  8,  1905 


There  was  also,  on  this  stand,  a  25  ft.  auxiliary  fishing 
boat,  fitted  with  a  5  H.P.  single-cylinder  motor,  with 
mechanically-operated  inlet  and  exhaust  valves.  This  boat 
was  built  throughout  with  mahogany,  and  fitted  with  a 
roomy  cabin  forward  in  which  two  could  sleep.  It  carried 
a  mast  and  sails  and  a  sliding  gunter-rig  fitted  with 
Turner's  patent  reefing  gear  and  a  roller  foresail. 

Considerable  interest  was  taken  in  the  exhibits  on  the 
stand  of  Messrs.  S.  F.  Edge  Limited,  which  contained  the 
well-known  motor  cruiser,  "  Napier-Major."  The  dimen- 
sions of  this  boat  are  :  Length,  45  ft.  ;  beam,  8  ft.  6  in. ; 
and  moulded  depth,  5ft.  tin.  The  average  speed  of  this 
vessel  is  seven  knots,  and  she  has  proved  herself  thoroughly 
seaworthy,  having  accomplished  several  long  "  non-stop " 
sea  trips.  The  motor  is  a  24  H.P.  Napier,  and  is  fitted 
with  a  solid  propeller  and  Napier  reversing  gear.  A 
70  B.H.P.  Yarrow- Napier  marine  engine  was  also  shown. 
This  engine  has  four  cylinders  G|  in.  diameter  by  7  J  in. 
stroke,  and  runs  at  800  revolutions  per  minute.  The  total 
weight  of  the  set,  with  reversing  gear  complete,  is  only 
14  cwt.  It  is  specially  designed  for  propelling  heavy  boats 
and  as  an  auxiliary  in  sailing  yachts. 

Messrs.  Jarrot  and  Letts  Limited  exhibited  a  particularly 
fast  boat  known  as  the  De  Detrich  II.  This  boat  is  fitted 
with  an  80  H.P.  De  Detrich  engine,  which  is  placed  in  the 
fore  part.  The  length  over  all  is  40  ft.,  and  the  draught 
14  in.  With  12  passengers  on  board,  it  is  possible  to 
obtain  an  average  speed  of  20  miles  per  hour. 

The  British  Buffalo  Marine  Motor  Co.  Limited,  Chiswick, 
had  on  their  stand  several  "  Buffalo "  marine  motors  of 
various  powers,  bronze  propellers,  magneto-dynamos  for 
electric  ignition,  and  one  "  B.B."  launch-reversing  gear. 
In  this  gear  the  wlieels  are  always  in  mesh,  so  that  there 
is  no  possibility  of  stripping  the  teeth ;  provision  is  also 
made  for  adjustment  of  wear.  The  three  positions — 
ahead,  astern,  and  free  engine — are  obtained  by  moving  a 
single  lever. 

Messrs.  Perman  and  Co.  Limited,  29a,  Charing  Cross 
Road,  London,  W.C.,  exhibited  one  12  H.P.  "  Kromhout  " 
marine  set  and  two  24  H.P.  "Iris"  marine  sets,  all 
complete  with  reversing  gear  and  several  fittings. 

The  "  Kromhout  "  motor,  which  we  illustrate  by  two  side 
views,  is  of  the  vertical  cycle  type,  running  at  a  slow 
speed.  The  motor  is  self-contained,  the  reversing  gear  and 
thrust  bearing  being  fixed  to  the  same  casting  as  the 
crank  case.  The  bearing  surfaces  throughout  are  of 
exceptional  length,  and  while  undue  weight  has  been 
avoided,  the  engine  and  its  parts  are  constructed  through- 
out of  ample  thickness  and  weight  to  ensure  the  lasting 
qualities  of  the  engines. 

The  crank  revolves  in  an  enclosed  oil-retaining  case. 
The  cylinder  is  of  cast  iron,  bored  true;  ample  water 
jacketing  is  provided  to  ensure  efficient  cooling,  the  jacket 
being  cast  with  the  cylinder.  The  motor  has  no  carburetter 
of  generator,  but  only  a  simple  inside  vaporiser,  seated 
directly  under  the  inlet  valve,  from  which  position  it  can 
be  easily  removed  for  cleaning.  To  start  the  motor  a 
small  quantity  of  petrol  is  used.  When  this  is  consumed 
the  vaporiser  is  hot  enough  to  run  the  engine  on  paraffin. 
The  paraffin  is  forced  into  the  cylinder  by  means  of  a  small 
plunger  pump  driven  off  an  eccentric  on  the  two-to-one 
shaft.  The  exhaust  valve  is  lifted  by  an  eccentric  rod  and 
slide  piece  driven  by  an  eccentric  on  the  two-to-one  shaft, 
and  the  small  pendulum  governor  is  arranged  so  that  it  is 
actuated  by  the  same  eccentric  motion.  The  governor  is 
designed  on  the  hit-and-miss  system,  and  when  it  comes 
into  action  the  slide  piece  ceases  to  lift  the  exhaust  valve, 
and  at  the  same  time  the  fuel  feed  pump  ceases  to  act. 
The  "Kromhout"  governor  is  of  special  design,  and  is  so 
constructed  that  when  the  governor  is  not  in  action  the 
exhaust  valve  is  lifted  at  every  second  revolution  of  the 
engine  by  the  eccentric  before  mentioned.  On  the  control 
lever  being  put  in  the  neutral  position,  thus  relieving  the 


engine  of  its  load,  the  force  of  gravitation  on  the  pendulum 
weight  of  the  governor  overcomes  the  lifting  effort  of  the 
governor  spring,  and  the  connecting  piece  between  the 
eccentric  rod  and  the  exhaust  valve  then  misses  the  slide 
piece  which  operates  the  exhaust  valve  and  the  fuel  feed 
pump.  Therefore,  until  the  speed  of  the  engine  slows  down 
sufficiently  for  the  governor  spring  to  overcome  the  weight 
on  the  pendulum  governor,  the  exhaust  valve  is  not  open 
and  the  fuel  feed  pump  does  not  work.  The  chief  features 
of  the  governor  are — its  extreme  simplicity,  and  the  fact 
that  it  is  impossible  for  the  sharp  edges  of  the  valve  lifter 
and  the  slide  piece  to  come  together.  The  ignition 
is  electric,  the  spark  being  provided  by  a  low-tension 
oscillating  magneto  apparatus,  driven  from  the  same  shaft 
as  the  exhaust  valve,  with  a  make  and  brake  contact 
moved  from  the  oscillating  lever  of  the  magneto  apparatus. 
The  spark  can  be  inspected  by  removing  a  nut  in  the 
cylinder  head.  To  start  the  engine,  a  small  reservoir, 
fitted  to  the  delivery  pipe  of  the  fuel  pump,  is  filled  with 
petrol  and  then  closed.  The  crank  shaft  is  turned  by 
means  of  the  flywheel,  so  that  the  piston  is  in  the  upper 


The  "  B.  and  W."  "Start  from  Cold"  Carburetter. 

dead-centre  position  at  the  beginning  of  the  suction  stroke, 
and  a  few  strokes  by  hand  on  the  fuel  pump  gives  the 
motor  the  first  charge.  The  flywheel  is  then  pulled  quickly 
in  the  direction  of  running  for  about  a  quarter  of  a 
revolution.  By  this  movement  air  is  drawn  in,  and  the 
petrol  for  the  first  charge  vaporised.  When  the  piston  is 
now  thrown  up  by  a  pull  on  the  flywheel  in  the  reverse 
direction,  the  ignition  supplies  a  spark  at  the  moment  the 
piston  reaches  the  correct  position,  and  the  motor  starts 
as  the  spark  fires  the  compressed  charge. 

Reversing  is  effected  by  a  lever  or  screw  gear.  In  the 
forward  or  ahead  position  plain  friction  discs  are  put  into 
action,  causing  the  propeller  shaft  to  revolve  in  the  same 
direction  as  the  crank  shaft.  In  the  middle  or  neutral 
position  of  the  handle  the  propeller  shaft  remains 
stationary,  and  when  drawn  backward  into  the  reverse  or 
astern  position,  the  direction  of  the  propeller  is  reversed 
by  beveled  gear  wheels  running  in  oil  in  an  enclosed 
drum,  the  friction  discs  then  being  separated.  When  the 
control  lever  is  placed  in  the  neutral  position,  the  governor 
at  once  comes  into  action,  automatically  checking  the 
supply  of  fuel,  and  preventing  the  engine  from  racing. 
The  position  of  the  ignition  remains  constant,  and  no 
throttle  is  necessary.  The  control,  therefore,  is  confined 
entirely  to  the  one  lever  operating  the  reverse,  which  can 
be  carried  any  distance  from  the  motor  to  the  deck  as  may 
be  required. 

Messrs.  the  Mitcham  Motor  Company  Limited,  Cowes, 
Isle  of  Wight,  had  a  30  ft.  cabin  launch,  one  12  ft.  dingy, 
and  one  15  ft.  2  horse  power  Cawell-buiU  cedar  launch  on 
their  stand.  The  30  ft,  boat  has  a  beam  of  7  ft.  6  in., 
and  a  depth  amidships  of  3  ft.  9  in.  The  engine  is  an 
11  horse  power  Mitcham  "  F.  and  B"  two-cycle  motor  of 
exactly  the  same  size  and  pattern  as  installed  in  the  Royal 
National  lifeboat,  T.  McConnel  Hussey,"  which  has  given 
such  meritorious  performances  on  the  Tyne. 
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THE   PRACTICAL    USE   AND    ECONOMY  OF 
HIGH-SPEED  STEEL.* 

By  J.  M.  Gledhill. 

In  view  of  the  writer's  previous  papers  on  the  subject  of  high- 
speed steel,  treating  of  its  manufacture  and  development,  it 
is  not  proposed  to  make  more  than  a  brief  reference  to  those 
stages,  but  rather  to  at  once  proceed  to  show  the  great  economy 
resulting  from  steady  applications  of  the  steel,  and  to  this 
end  samples  of  various  kinds  of  work  produced  by  it  have  been 
obtained,  also  the  cost  of  producing  such  samples  which  are 
laid  before  you  for  inspection. 

Crucible  steels  may  be  divided  as  follows:  Carbon — or 
water-hardening  steels — and  air  or  self-hardening  (sometimes 
referred  to  as  tungsten  steels),  high-speed  steel  being  a 
development  of  the  latter  group. 

In  the  manufacture  of  the  highest  qualities  of  crucible  steel 
the  best  brands  of  Swedish  or  Dannemora  irons  are  used,  their 
freedom  from  impurities — such  as  phosphorus  and  sulphur — 
rendering  these  irons  eminently  suitable  for  producing  steel  of 
high  quality. 

The  writer  has  proved  conclusively  that  the  best  and  most 
regular  cuttiug  steels  can  only  be  obtained  by  using  such 
irons.  It  is  quite  impossible  to  produce  good  steel  from  poor 
materials,  notwithstanding  statements  to  the  contrary. 

Crucible  steels  are  made  in  many  tempers,  suited  for  varying 
classes  of  work,  and  usually  referred  to  in  the  trade  as  follows : 

No.  1  temper,  containing  about  1'30  per  cent  carbon,  is  suit- 
able for  small  turning  and  planing  tools,  drills,  and  small 
cutlers;  also  for  tools  requiring  the  sharpest  edges,  razors, 
and  surgical  instruments.  Great  care  must  be  taken  not  to 
overheat  this  quality. 

No.  2  temper,  containing  about  115  per  cent  carbon,  is 
suitable  for  heavier  turning,  planing,  and  slotting  tools,  drills, 
cutters,  reamers,  and  engraving  tools. 

No.  3  temper,  containing  about  0'90  per  cent  carbon,  is 
suitable  for  large  circular  cutters,  reamers,  taps  and  screwing 
dies,  heavy  turning  tools,  large  drills,  and  taps. 

No.  4  temper,  containing  about  0'80  per  cent  carbon,  is 
suitable  for  cold  chisels,  hot  setts,  small  shear  blades,  and 
large  taps. 

No.  5  temper,  containing  about  0  75  per  cent  carbon,  is  suit- 
able for  screwing  dies,  cold  setts,  hammers,  swages,  minting 
dies,  miners'  drills,  smiths'  tools,  punches,  and  shear  blades. 

No.  6  temper,  containing  0'65  per  cent  carbon,  is  suitable 
for  snaps,  dies,   cup  drifts,  hammers,  and  stamping  dies. 

Included  among  the  crucible  steels  made  by  the  writer's 
firm  are  the  following  special  brands:  — 

"  A.W."  high-speed,  suitable  for  rapid  turning,  planing, 
nulling,  drilling',  etc  ,  and  capable  of  cutting  steel  up  to 
500  ft.  yer  minute 

"  T.Y.It."  A  high-speed  steel  specially  adapted  for  working 
on  hard  materials,  such  as  old  wheel  tyres,  high-carbon  steels, 
nickel  steels,  chilled  iron,  etc.  w  . 

"  Vita."  A  special  alloy  water-hardening  steel  of  the  highest 
quality,  adapted  for  making  brass  finishers'  tools,  finishing1 
tools  for  working  at  increased  speeds,  tools  for  capstan  and 
automatic  lathes,  screw  machines,  etc.,  also  for  cutting  very 
hard  materials  at  ordinary  speeds. 

"  Dura."  A  special  alloy  water-hardening  steel,  possesses 
g:eat  toughness  and  durability,  and  si  italle  for  making 
ordinary  and  twist  drills,  small  turning  tools,  wood-working 
tools,  smali  shears   punches,  etc. 

Air-hardening  Steels. 

The  essential  difference  between  high-speed'  1  steel  and 
ordinary  carbon  or  tool  steel  lies  in  the  capability  of  the 
former  to  withstand  a  very  much  higher  temperature  than 
the  latter  when  cutting;  the  tool  consequently  retaining  its 
form  and  rendering  possible  the  attainment  of  increased 
cutting  speeds  and  feeds,  accompanied  with  higher  tempera- 
ture due  tn  increased  friction  between  tool  and  work.  Ordinary 
tool  steels,  when  heated  to  a  temperature  in  accordance  with 
the  percentage  of  carbon  they  contain,  and  afterwards 
quenched  in  some  cooling  liquid,  become  what  is  called  "  hard,'' 
and  are  then  capable  of  cutting  metals  at  various  speeds 
according  to  the  hardness  and  composition  of  the  metals. 
When  the  temperature  of  friction  reaches  say  500  deg.  Fall., 
these  tools  begin  to  lose  their  hardness;  and  their  cutting 
capacity  is  correspondingly  impaired,  so  that  the  cutting 
speeds  and  feeds  are  somewhat  low,  and  the  life  of  the  tool 
verv  limited. 

With  high-speed  steel,  however,  the  temperature  of  friction 
can  be  extended  even  to  1,200  deg.  Fah.  without  the  tool 
scnsiblv  losing  its  hardness  and  cutting  powers,  thus  rendering 
it  possible  to  cut  metals  at  speeds  and  feeds  hitherto  undreamt 
of. 


Some  of  the  principal  metallic  alloys  used  in  the  manu- 
facture of  high-speed  steel,  and  the  use  of  which  render  the 
steel  capable  of  withstanding  these  higher  temperatures,  are 
chromium,  tungsten,  molybdenum,  manganese,  and  silicon,  and 
it  is  in  the  proper  proportioning  together  of  the  various  per- 
centages of  such  alloys,  along  with  scientific  and  careful  treat- 
ment in  the  melting  and  subsequent  processes,  wherein  lies 
the  art  of  obtaining  the  most  successful  results. 

A  few  particulars  of  some  of  these  alloys  may  also  be  of 
interest. 


Fractures  of  Alloys. 


2) 

Ferro-Vanadium,  40  . 

<*) 

Metallic-Chromium,  98  %. 

(6)     I  ■ 
Ferro-Molybdenum,  71  "62 

(8) 

Tungsten,  9S  %. 


(D 

Wolfram,  41 


(9) 
Nickel,  99 

(12) 

Aluminium,  99'3 


(3) 

Herro-Silicon,  30  . 
(5) 

Metallic-Manganese,  9S'5 

a) 

Ferro-Tungsten. 

(8) 

Tungsten,  98  %. 


(11) 

Ferro-Chromium,  67'5  %. 


(10) 

Ferro-Manganese,  80  %. 

It  may  be  noted  that  the  prices  of  some  of  these  alloys 
range  from  ,£168  to  upwards  of  ,£4,000  per  ton,  so  tliat  it 
will  be  seen  where  large  percentages  of  such  alloys  are  used 
that  high-class  crucible  tool  steel  is  naturally  a  costly  r  re- 
duction. 


*  Abstract  of  a  paper  read  before  the  Glaseow  and  West  of  Scotland  Foremen 
Engineers'  and  Ironworkers'  Association  on  November  11th,  1905. 


Fig  1. — High-speed  Radial  Drilling  Machine,  with  positive  feeds,  drilling  1  in. 
diameter  holes  through  steel  plates  at  10  in.  feed  per  minute,  with  "A.W." 
drills. 

After  the  percentage  of  alloys  and  irons  have  been  carefully 
weighed  and  aiiportioned,  the  whole — which  is  known  as  a 
"charge" — is  put  into  the  crucible  through  an  iron  funnel, 
the  crucibles  being  placed  in  apertures  called  melting  or  pot 
holes,  the  latter  being  heated  either  by  coke  or  by  means  of 
gas  in  a  regenerative  furnace.  The  operation  of  melting  is 
a  most  important  one,  demanding  great  care  and  long  experi- 
ence, together  with  a  high  degree  of  skill,  for  if  the  contents 
of  the  crucible  be  improperly  melted  the  iron  and  alloys  do 
not  mix  thoroughly  with  each  other,  and  inferior  steel  of 
irregular  quality  results;  whilst,  on  the  other  hand,  should 
the  contents  be  melted  for  too  long  a  period,  the  resulting 
steel  would  be  what  is  termed  "  dry,"  and  would  be  brittle, 
with  tendencies  t:>  cracking.  Hence  it  is  not  only  necessary 
to  use  great  skill,  but  to>  obtain  perfect  homogeneity  the  plant 
employed  should  be  of  the  latest  and  most  modern  character. 

From  the  crucibles  the  molten  steel  is  poured  or  cast  into 
ingot  moulds,  the  latter  varying  in  form  and  weight  as 
required. 

The  ingots  are  afterwards  re-heated  according  to  their  dif- 
ferent chemical  compositions,  and  either  hammered  entirely, 
or  first  hammered  and  then  rolled  to  the  size  and  section 
desired. 
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Annealing. 

When  making"  tools  that  require  to  be  machined  or  cut 
to  form,  it  is  of  course  necessary  to  have  the  steel  carefully 
and  uniformly  anrealed,  or  softened,  to  facilitate  machining 
operations.  The  process  of  annealing  is  one  of  much  impor- 
tance, and  is  best  performed  in  specially-designed  sealed 
furnaces,  constructed  as  "  Muffles,"  so  that  the  required  heat 
is  obtained  uniformly  by  radiation,  and  the  flame  does  not 
impinge  on  the  steel. 

In  addition  to  softening  the  steel  and  rendering  it  easy 
to  machine,  annealing  has  the  effect  of  bringing  the  steel  into 
a  more  uniform  and  homogeneous  condition  by  eliminating 
the  molecular  strains  which  are  set  up  in  hammering  and 
rolling,  so  that  when  the  finished  steel  is  heated  preparatory 
to  hardening,  equal  expansion  follows,  and  also  equal  con- 
traction when  cooled. 


Fig.  2. — Two  J  in.  Steel  Plates,  bolted  together  :  50  holes  were  drilled  through 
by  "  A.W."  drills  of  \  in.,  g  io.,  A  in.,  §  in.,  J  in.,  and  1  in.  diameter  at  10  in.  feed 
per  minute,  under  a  ieed  ot  -02 1  in.  per  revolution  in  machine  illustrated  in  fig.  1. 

It  will  thus  be  seen  that  should  the  steel  be  not  annealed 
uniformly  throughout,  risks  of  tools  cracking  or  warping  in 
hardening'  are  very  considerably  increased. 

For  finished  and  expensive  tools  of  intricate  or  irregular 
shape  iu  which  unequal  expansion  and  contraction  are  likely 
to  operate  suddenly,  it  is  advisable  to  re-anneal  such  tools 
before  hardening-  so  as  to  release  any  strains  that  may  have 
been  set  up  by  machining,  and  thus  leave  the  metal  in  as 
normal  a  condition  as  possible,  so  minimising  any  tendencies 
towards  cracking  ot  warping,  especially  the  latter,  after 
hardeninp;. 

Forcing  and  Hardening. 
Proceeding  now  to  the  processes  of  forging  and  hardening 
A.W."  steel,  this,  while  essentially  a  simple  matter,  requires 
care  and  skill,  together  with  the  use  of  suitable  apparatus, 
if  the  best  results  are  to  be  obtained.  The  steel  should  on  no 
account  be  broken  cold,  unless  having  been  previously  nicked 
round ;  preferably  the  bar  should  be  cut  at  a  forging  heat. 
Before  forging,  the  steel  should  be  slowly  and  thoroughly 
heated  to  a  bright  red,  verging  into  yellow  heat  (about  1,850 
deg.  Fall.),  at  which  heat  it  can  be  forged  easily  and  rapidly. 
Hammering  should  not  be  continued  after  the  temperature 
has  lowered  to  a  medium  red,  say  1,400  deg.  Fall.,  when 
forging  should  cease  and  the  steel  be  re-heated.  Re-heating 
for  subsequent  foi'ging  may  be  effected  somewhat  more  rapidly 
than  the  initial  heating'.  When  the  desired  shape  is  obtained 
the  tool  should  be  cooled  as  slowly  as  possible. 

Tools  that  have  been  bent  or  are  of  unequal  section,  such 
as  are  sometimes  used  for  planing,  slot  cutting,  parting,  etc.. 
are  improved  by  heating  to  a  red  heat  (before  hardening  and 
without  blast!  and  afterwards  placed  in  lime  or  hot  cinders 
to  cool. 


When  lvndening,  the  nose — or  cutting  portion — of  the  tool 
only  should  be  gradually  raised  first  to  a  yellow  heat,  and 
then  fairly  rapidly  to  a  white  melting  heat,  and  withdrawn 
from  the  fire  and  cooled  as  rapidly  as  possible  by  air  blast — 
the  stronger  the  better. 

Other  efficient  methods  of  treatment  that  may  be  used  are 
described  as  follows:  — 

Raise  the  nose  to  a  white  heat,  observing  instructions  set 
forth,  and  lower  temperature  to  a  bright  red  heat — say  1,700 
deg.  Fah. — either  by  air  blast  or  in  the  open,  and  then  quench 
in  a  'bath  of  whale  or  rape  oil. 

Where  it  is  not  desired  to  use  oil,  tools  may  be  cooled  by 
inserting  the  uose  in  a  block  of  cold  lead,  a  cavity  having 
been  previously  prepared  for  them.  After  the  tool  is  forged 
it  should  be  heated  to  a  bright  red  and  pressed  into  the  lead 
to  a  depth  about  equal  to  the  length  of  the  nose,  leaving  a 
cavity  in  the  lead  approximating  to  the  shape  of  the  tool. 
When  cold  the  tool  may  be  withdrawn  from  the  lead  and 
raised  to  a  white  melting  heat,  and  then  carefully  placed  in 
the  cavity  and  lightly  tapped  on  end  to  ensure  contact  between 
tool  and  lead,  and  allowed  to  remain  in  lead  until  cold  enough 
to  handle,  when  it  can  be  withdrawn  and  allowed  to  cool  in 
the  open. 

Grinding. 

The  question  of  grinding  tools  i*  one  of  considerable  impor- 
tance, for  if  the  grinding  be  not  properly  carried  out,  the 
results  cannot  be  satisfactory,  while  the  tool  may  suffer  per- 
manent injury  from  cracks,  etc.  The  best  and  soundest  steel 
may  be  ruined  by  injudicious  and  unskilled  operators  on  this 
account. 

For  grinding  high-speed  steel  nothing  is  quite  so  good  as 
a  well-selected  wet  sandstone,  and  the'  tools  ground  thereon 
by  hand  pressure.  Where  such  stones  are  either  not  obtain- 
able or  desired,  and  emery  wheels  are  used,  it  is  advisable 
to  roughly  grind  the  tool  to  shape  before  hardening,  which 
grinding  may  be  done  mechanically.    By  so  doing  the  tools 


■Fftfc  S.—tirdup  of  Cite  ilir  3**3,  with;iajai-bjl  teeth  ,of  "A.W."  steel. 

require  but  little  grinding  after  hardening  (which  may  be 
done  by  hand),  and  only  slight  frictional  heating  occurs,  so 
that  the  temper  is  not  drawn  in  any  way,  or  the  cutting 
efficiency  of  the  tool  impaired.  When  the  tools  are  ground 
on  a  wet  emery  wheel  and  undue 'pressure  is  applied,  the  heat 
generated  by  the  great  friction  between  the  tool  and  the 
emery  wheel  causes  the  steel  to  become  hot,  and  water  play- 
ing on  the  steel  whilst  in  this  heated  condition  tends  to 
produce  cracking. 

With  regard  to  the  hardening  and  tempering  of  specially- 
formed  tools  of  high-speed  steel,  such  as  milling  and  gear 
cutters,  tans,  screwing  dies,  reamers,  and  other  tools  that 
do  not  permit  of  being  ground  to  shape  after  hardening  and 
where  any  melting  or  fusing  of  the  cutting  edges  would  be 
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fatal,  and  must  be  prevented,  the  method  of  hardening  is 
as  follows:  — 

A  specially-arranged  muffle  furnace,  heated  either  by  gas 
or  oil,  and  consisting  of  two  chambers  lined  with  fireclay,  is 
employed,  the  gas  and  air  entering  through  a  series  of  burners 
at  the  back  of  the  furnace,  and  so  under  control  that  a  tem- 
perature up  to  2,200  deg.  Fah.  may  be  steadily  maintained  in 
the  lower  chamber,  whilst  the  upper  chamber  is  kept  at  a 
much  lower  temperature. 

The  mode  of  procedure  is  now  as  follows:  — 

The  cutters  are  first  placed  upon  the  top  of  the  furnace 
until  they  are  warmed  through,  after  which  they  are  placed 
in  the  upper  chamber  and  thoroughly  and  uniformly  heated 
to  a  temperature  of  about  1,500  deg.  Fah.,  or  say,  a  medium 
red  heat,  when  they  are  transferred  into  the  lower  chamber 
and  allowed  to  remain  therein  until  the  cutter  attains  the 
same  heat  as  the  furnace  itself,  viz.,  about  2,200  deg.  Fah., 
and  the  cutting  edges  show  a  bright  yellow  heat,  having  an 
appearance  of  a  glazed  or  greasy  surface.  The  cutter  should 
then  be  withdrawn  whilst  the  edges  are  sharp  and  uninjured, 
and  revolved  before  an  air  blast  until  the  read  has  passed 
away,  and  then,  whilst  the  cutter  is  still  warm — that  is,  just 
permitting  of  its  being  handled— it  should  be  plunged  into  a 
bath  of  tallow  at  about  200  deg.  Fah.  and  the  temperature 
of  the  tallow  bath  then  raised'  to  about  520  deg-.  Fah.,  on 
the  attainment  of  which  the  cutter  should  be  immediately 
withdrawn  and  plunged  in  cold  oil,  or  preferably,  if  the  cutter 
is  a  large  one,  allow  it  to  cool  with  the  tallow  to  normal 
temperature.  When  blast  is  not  available  small  cutters  may 
be  hardened  by  quenching  in  oil  from  yellow  heat. 

There  are,  of  course,  various  other  ways  of  tempering,  a 
good  method  being  by  means  of  a  speciallv-arranged  gas-and- 
air  stove,  into  which  the  articles  to  be  tempered  are  placed 
and  the  stove  then  heated  up  to  a  temperature  of  from  500 
deg.  Fah.  to  600  deg.  Fah.,  when  the  gas  is  shut  off  and  the 
furnace  with  its  contents  allowed  to  slowly  cool  down. 
.  It  is  most  important  that  the  initial  heating  of  the  article 
to  be  hardened  should  be  slowly  and  thoroughly  effected,  for 
unless  the  heating  be  uniform  the  expansion  will  be  unequal 
and  the  risks  of  cracking  and  warping  greatly  increased. 

Uses. 

Having  briefly  spoken  of  the  manufacture  and  treatment  of 
the  A.W."  steel,  it  will  now  be  opportune  to  refer  to  its 
many  practical  uses  and  applications,  instancing  some  of  the 
great  economies  that  have  been  effected  by  its  adoption 

It  has  been  proved  that  the  use  of  high-speed  steel  cutting 
at  high  speeds  is  economical  in  mechanical  efficiency,  and  that 
a  given  horse  power  will  remove  a  greater  quantity  of  metal 
at  a  high  than  at  a  low  speed,  and  that  the  horse  power 
absorbed  for  each  pound  of  metal  cut  will  be  less  when  cut 
at  a  high  speed  than  when  cut  at  a  low  speed 

Other  conditions  being  equal,  a  greater  power  is  naturally 
required  to  remove  metal  at  a  high  than  at  a  low  speed  (by 
reason  of  the  increased  quantity  of  work  done),  but  the 
increase  of  that  power  is  by  no  means  in  proportion  either  to 
the  extra  amount  of  work- obtained,  or  the  reduced  cost  of 
producing  the  article  required,  for  the  reasons  that  the 
motional  and  other  losses  do  not  increase  in  anything-  like 
the  same  ratio  as  the  increase  of  cutting  speed.  Again  it 
has  also  been  shown  that  the  load  or  pressure  on  the  tool 
whilst  cutting  is  not  increased  by  reason  of  cutting  at  higher 
speeds,  so  that  for  the  same  area  of  cut  the  stresses  due  to 
cutting  are  not  more  than  when  operating  at  lower  speeds, 
thus  enabling  increased  production  to  be  obtained  from  old 
machines  by  merely  speeding  up  by  replacement  with  larger 
pulleys,  etc.  6 

It  will  be  interesting  to  refer  to  some  comparative  experi- 
ments with  a  view  of  ascertaining  the  saving  in  power 
a b- orbed  with  high-speed  cutting. 

Cutting  on  hard  steel,  with  3/,r  in.  depth  of  cut,  '/  r  in. 
feed,  and  *peed  17  ft.  per  minute,  a  power  of  516  horse  power 
was  absorbed;  and  increasing  the  cutting  speed  to  42  ft.  per 
minute,  the  depth  of  cut  and  feed  being  the  same,  there  was 
a  saving  m  power  of  19  per  cent  for  the  work  being  done. 
•    Another  experiment,  with  depth  of  cut  fin.  and  traverse 

J,,  in.,  compared  with  7,6in.  traverse  and  3/16in.  depth  of 
cut  showed  a  saving  i„  power  of  as  much  as  28  per  cent— and 
>tili  proceeding,  with  a  view  of  increasing  the  weight  of  metal 

emoved  m  a  given  time,  the  feed  was  doubled  (other  con- 
ditions being  the  same),  and  a  still  further  saving  of  power 

vitl  I  ■  i  t-Wmdl,  as  in  *H  majority  of  things,  so  it  is 
Wth  rapid  cutting,  the  more  quickly  work  can  be  produced 
the  cheaper  the  cost  of  production  will  be. 
B,,-garilnf[  *he  fl«estion  of  economy,  there  is  not  only  a 
Baving  effected  on  the  actual  machine  work,  but  the  upkeep 
W.  these  cutting  tools  is  also  considerably  reduced,  owing  to 
the  great  endurance  of  high-speed  steel,  so  that  the  former 
expensive  costs  entailed  by  frequent  forging  and  grindino- 
when  using  the  old  steels  are  greatly  reduced. 

(To  be  continued.) 


THE  APPLICATIONS  OF  ELECTRICITY  IN 
THE  ROYAL  GUN  FACTORY,  WOOLWICH 
ARSENAL.* 

Concluded  from  page  870. 

A  portable  electric  lapping  machine,  which  embodies  most 
of  the  features  of  the  large  machine,  is  attached  to  the  muzzle 
of  the  gun  to  be  lapped,  and  rotation  is  imparted  from  the 
motor  to  the  machine  by  a  flexible  shaft  (fig.  7).  The  forward 
and  backward  feed  of  the  lapping  head  is  obtained  by  means 
of  a  friction  clutch,  controlled  by  ia  small  lever,  which  regulates 
the  movement  of  the  nut  through  which  the  screw  feed  bar 
passe.-..  If  the  nut  is  held  still  the  bar  advances  at  the  highest 
sjieed;  if  the  nut  is  allowed  to  revolve  at  the  same  speed  as 
the  bar  no  forward  or  backward  movement  takes  place;  and 
if  the  nut  is  driven  faster  than  the  bar  the  motion  of  the  latter 
is  a  backward  one.  In  the  first  case  the  friction  clutch  is  out 
and  the  nut  held ;  in  the  second  case  the  nut  is  free  to  revolve ; 
and  in  the  third  case,  the  friction  clutch  being  in,  the  nut  is 
revolved  at  a  higher  speed  than  the  bar,  and  so  the  bar  is 
withdrawn.  The  power  required  for  a  lapping  machine  is 
always  out  of  all  proportion  to  the  weight  of  metal  removed, 
and  in  this  case  a  motor  of  65  horse  power  is  necessary. 

We  now  pass  to  the  electrically-driven  planing  machines, 
and  I  may  say  here  that,  so  far  as  planing  machines  generally 
are  concerned,  I  iam  in  favour  of  cutting  in  both  directions 
with  two  separate  tools  whenever  and  wherever  it  is  possible, 
the  economy  in  power,  time,  and  labour,  being  greater  than 
having  a  quick  return  stroke,  for  it  is  obvious  that  however 
rapid  the  return  stroke  may  be  time  is  lost,  and  no  useful 
work  is  done.  This  will  explain  why  the  gear  is  so  designed 
that  the  speed  of  the  table  in  either  direction  is  the  same.  In 
the  case  of  planing  machines,  as  in  the  case  of  the  boring- 
machines,  I  hold  a  strong  brief  for  the  screw  drive  as  against 
the  rack  and  pinion  drive.  The  former  undoubtedly  does  the 
better  work.  The  planing  machines  are  driven  by  a  shunt- 
wound  variable-speed  motor,  which  runs  continuously  in  one 
direction,  and  drives,  by  means  of  a  bevel  pinion,  two  bevel 
pinions  revolving  in  opposite  directions;  these  two  bevel 
wheels  are  concentric  with  the  shaft  which  drives  the 
screw  of  the  planing  machine,  and  are  each  furnished 
with  a  magnetic  clutch,  by  which  they  can  be  attached 
to  the  shaft ;  the  clutches  are  alternately  energised  by  a  rock- 
ing switch,  actuated  by  adjustable  tappets  on  the- bed  of  the 
planer.  The  reversing  action  of  these  machines  is  very  quick 
and  silent.  No  check  or  change  of  speed  is  discernible  in  the 
motor,  though  of  course  the  ammeter  shows  a  momentary 
rise  of  about  25  per  cent  on  the  reverse. 

The  special  shaping  machines  used  for  interrupting  the 
screw  threads  in  the  breech  openings  of  guns  seem  very  well 
adapted  to  driving  in  pairs,  and  this  arrangement  has  there- 
fore been  adopted.  The  motor  drives  a  countershaft  placed 
above  it,  and  the  two  machines  are  driven  each  by  its  own 
magnetic  clutch  from  this  countershaft  by  belting. 

Mention  may  also  be  made  of  a  heavy  vertical  milling 
machine,  which  was  not  originally  designed  for  electric  driving, 
but  had  to  be  converted.  Though  I  am  not  in  favour  of  very 
short  belt  drives  when  there  is  a  difference  of  diameter  between 
the  driven  and  the  driver,  yet,  in  this  case  it  was  almost  the 
only  arrangement  possible,  and,  in  point  of  fact,  it  has  been 
very  successful,  the  motor  being  supported  on  a  T-shaped 
bracket  attached  to  the  upright  of  the  machine,  and  to  the 
portion  of  the  frame  carrying  the  driving  shaft. 

Earlier  in  the  paper  I  described  a  separate-feed  arrangement 
for  a  large  boring  machine,  and  I  now  propose  to  illustrate  a 
smaller  one  for  high-speed  solid  boring,  fitted  with  a  somewhat 
similar  arrangement.  The  machine  itself  has  a  mandrel,  which 
is  driven  by  a  motor  through  a  single  reduction  gear,  for  the 
reason  that,  although  it  would  have  been  preferable  to  drive 
it  direct  from  the  motor  shaft,  this  was  not  practicable,  owing 
to  the  comparatively  low  speed  required;  the  thrust  of  the 
boring  tool  (which  is  very  considerable)  is  taken  bv  a  ball  bear- 
ing of  large  diameter  forming  the  back  of  the  face  plate 
(fig.  8),  a  device  which  has  been  very  effective. 

The  feed  gear  is  shown  in  fig  9.  This,  as  in  the  other 
example,  fulfils  two  functions,  viz.,  that  of  the  actual  feed  of 
the  tool  into  the  work,  and  also  the  quick  withdrawal  and 
advance  of  the  same.  In  this  instance  two  clutches  are  used 
in  conjunction  with  a  claw  clutch;  and  besides  the  safety 
arrangement  provided  to  prevent  the  feed  gear  running  after 
the  headstock  is  stopped,  or  being  started  before  the  other  is 
in  motion,  there  is  also  a  switch  worked  by  the  lever  actuating 
the  claw  clutch,  which  prevents  the  two  clutches  being  operated 
simultaneously,  or  even  the  wrong  one  being  operated.  When 
t  he  feed  is  in  operation  the  motor  is  clutched  to  the  first  worm 
shaft,  and  turns  the  first  worm  wheel,  which  in  turn  drives 
the  worm  of  the  second  worm  wheel,  and  the  claw  clutch 
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being  engaged,  Hie  screw  is  driven,  and  the  saddle  carrying 
the  boring  bar  advanced.  It  now  it  is  desired  to  withdraw 
the  bar  rapidly,  the  claw  clutch  is  withdrawn,  and  the  motion 
of  the  lever  effecting  this  allows  the  second  magnetic  clutch 
to  be  rendered  active,  and  this  clutches  the  pinion  to  the  motor 
shaft,  and  drives  the  spur  wheel  through  the  intermediate 
wheels.  The  speed  of  the  carriage  when  feeding  varies  from 
33  to  115  in.  per  hour,  whilst  the  quick  return  is  from  7  to 
21  in.  per  minute,  or  nearly  thirteen  times  faster. 

In  the  south  boring  mill  it  used  to  be  the  custom,  as  else- 
where, to  have  each  large  boring  machine  supplied  with  cutting 
lubricant  by  a  small  and  separate  plunger  pump,  but  a  short 
time  since  it  occurred  to  me  that  it  would  be  preferable  to 
have  a  constant  and  general  supply  from  one  source,  and  to 
do  away  with  the  small  separate  pump.  A  high  lift  centri- 
fugal pump,  driven  direct  from  a  motor,  appeared  to  be  the 
most  suitable  pump  for  the  purpose,  and  the  pressure  required 


the  column.  The  piston  is  moved  by  a  vertical  screw,  driven 
through  gearing  by  an  electro  motor,  the  copper  cylinder  being 
between  two  flat  and  hard  steel  surfaces  interposed  between 
the  end  of  the  screw  and  the  piston.  Means  are  provided  for 
starting,  stopping,  and  reversing  the  motor,  but  in  order  ito 
get  the  practically  instantaneous  stoppage  of  the  screw  when 
the  mercury  has  reached  the  correct  height  on  the  scale  for 
the  pressure  required,  a  magnetic  clutch  is  fitted  as  close  to 
the  iscrew  as  practicable,  and  is  found  to  answer  the  purpose 
admirably,  the  switch  controlling  it  being  operated  by  the 
man's  foot.  The  motor  can  then  be  stopped,  reversed,  clutched 
in.  and  the  pressed  copper  removed  and  replaced  by  another, 
and  so  on,  the  whole  process  taking  longer  to  describe  than 
to  carry  out  in  reality. 

Electricity  has  been  of  assistance  to  us  in  enabling  the 
amount  of  eccentricity  of  the  bore  of  a  gun  which,  as  sometimes 
happens,  has  from  one  cause  or  another  become  bent,  to  be 
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being  only  301b.  per  square  inch,  an  old  boiler  was  utilised 
as  an  accumulator  and  air  vessel  to  maintain  the  pressure. 
The  motor  is  coupled  to  the  pump  through  a  magnetic  clutch 
and  flexible  coupling,  and  runs  at  1,21)0  revolutions  per  minute, 
the  clutch  being  used  to  connect  or  disconnect  the  two  when 
the.  pressure  falls  below  or  rises  above  the  amount  that  the 
automatic  switch  is  set  for.    It    is  somewhat   remarkable  to 


Fio.  8. 

see  the  extremely  quick,  and  yet,  as  it  must  be.  gradual,  action 
of  the  clutch  in  starting  the  pump,  which  is  of  course  started 
from  rest  with  la  full  head,  there  being  no  appreciable  delay 
or  shock  in  so  doing.  This  installation  has  proved  so  success- 
ful that  a  second  set  is  being  obtained,  to  enable  the  whole 
shop  to  be  supplied.  The  motor  of  the  second  set  will  be  so 
arranged  that  it  will  only  be  started  when  the  first  set  cannot 
meet  the  requirements.  The  pump  takes  14  effective  horse 
power,  and  lifts  300  gallons  per  minute. 

In  the  testing  room  there  is  a  small  piece  of  apparatus  which 
is  used  for  compressing  to  a  pre-determined  amount  the  copper 
cylinders  employed  in  guns  for  ascertaining  the  pressures 
developed  by  the  explosive;  for  instauce,  if  a  15  ton  per  square 
inch  pressure  were  anticipated,  a  copper  pressed  to  12  tons 
per  square  inch  might  be  used.  The  pressure  required  is 
obtained  by  the  weight  of  a  column  of  mercury,  the  height 
of  the  column  being  varied  by  the  displacement  of  the  mercury 
by  a  piston  of  considerable  area  in  a  cylinder  connected  with 


readily  ascertained.  You  will,  I  am  sure,  appreciate  the 
difficulty  in  first  of  all  ascertaining,  and  secondly  actually 
measuring,  the  want  of  truth  in  the  bore  of  a.  gun  20  to  30  ft. 
from  the  breach  end,  which  distance  it  may  easily  be,  as  the 
12  in.  gun  is  45  ft.  in  length.  The  means  adopted,  however, 
are,  thanks  to  electricity,  quite  simple.  A  tapered  steel  tube, 
stayed  and  tied  with  a  'single  gun  wire,  so  as  to  bring  both  ends 
of  the  tube  to  the  same  level,  carries  at  one  end  a  knife-edged 
contact  wheel  about  2  in.  in  diameter,  this  wheel  being  insu- 
lated from  1  he  tube,  but  connected  to  a  flexible  conductor 
passing  down  the  interior  of  it  to  the  other  end  of  the  tube, 
which  is  fixed  in  the  slide  rest;  a  dead  beat  galvanometer  and 
a  couple  of  dry  cells  complete  the  equipment.'  When  the  wheel 
touches  the  metal  of  the  gun  the  circuit  is  completed  through 


Fig.  0. 

the  galvanometer,  which  indicates  accordingly.  The  i;  ovement 
of  the  slide  rest,  necessary  to  make  contact,  reveals  the  amount 
of  eccentricity. 

When  any  billet  of  steel  arrives  in  the  factory  the  first 
thing  to  be  done  is  to  obtain  a  small  quantity  for  chemical 
analysis.  This  is  generally  taken  in  the  form  of  fine  drillings 
from  a  point  midway  between  the  centre  and  exterior  of  the 
billet,  and  at  both  ends.  Until  current  was  generally  avail- 
able throughout  the  factory,  this  was  quite  a  lengthy  operation, 
involving  the  loss  of  time  taken  to  fix  a  ratchet'  brace,  and 
then  the  time  to  drill  the  hole  in  order  to  obtain  the  shavings; 
by  the  aid  of  the  electric  drill  the  time  lost  in  fixing'  is  elimin- 
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a  ted  •  entirely,  and  the  drilling  by  power  is  quite  a  short 
operation. 

I  feel  that  my  list  of  application*  would  not  be  complete 
if  I  omitted  to  refer  to  the  use  of  the  electro-magnet  for  lift- 
ing projectiles,  which  was  introduced  by  me  many  yens  ago 
when  the  110  ton  gun  was  in  use.  The  magnet  used  for  lifting 
projectiles  consisted  of  one  piece  of  mild  steel  of  i  i  section, 
and  10  in.  in  length,  with  a  single  coil  wound  round  it  longi- 
tudinally; the  surface  magnetised  was  30  square  inches,  and 
the  maximum  weight  it  had  to  support  1,800  1b.,  the  weight 
of  the  projectile  of  the  110  ton  gun,  though)  as  you  will  see. 
there  was  ample  power  to  spare.  The  weight  of  this  magnet, 
complete  with  the  shackles  tor  attaching  it  to  the  crane  hook. 
Was  under  561b.,  and  the  electrical  energy  required  for  the 
maximum  lifting  power  wr:s  120  watts. 

The  temperatures  necessary  to  be  taken  during  many  of  the 
processes  are  all  measured  by  electrical  means. 

Automatic  Wain-  Clutch. — A  difficulty  aro-e  in  connection 
with  the  starting  into  motion  of  the  heavy  saddles  of  some 
double-ended  boring  lathes,  by  the  IV  horse  power  motors 
that  had  been  .supplied  with  them,  and  after  some  trouble 
with  burnt  armatures  and  fuses  the  following  arrangement 
was  tried  with  comjilete  success: 

The  solid  coupling  was  removed  and  a  disc  of  cast  iron,  A. 
was  keyed  to  the  motor  spindle  15  (fig.  10).  This  disc  carries 
a  block  of  hard  wood  C  on  its  face,  the  periphery  being  pre- 
pared with  a  semi-circular  groove  to  carry  an  indiarubber 
tube  D.  This  indiarubber  tube  is  in  halves,  which  are  joined 
by  a  metal  tub  G  let  in  across  the  diameter  of  the  wooden 
disc.    Outside  the  indiarubber  tube  is  a  split  cast-iron  ring 

E,  similar  to  a  piston  ring,  attached  loosely  to  the  iron  disc, 
so  that  it  is  free  to  expand.  The  tubes  are  then  filled  with 
water,  and  the  whole  arrangement  is  fitted  into  a  cupped  disc 

F,  keyed  to  the  shaft  to  be  driven.  When  the  motor  is  at 
rest  the  two  portions  of  the  clutch  do  not  touch  each  other, 
but  when  the  motor  is  started,  and  as  it  gains  speed,  the  water, 
acted  on  by  centrifugal  force,  expands  the  rubber  tube,  and 


Fig.  10. 

this  in  turn  expiuds  the  split  ring,  which  eventually  rubs 
against  and  then  grips  and  drives  the  other  half  of  the  clutch. 

To  sum  up,  there  are  at  work  at  the  present  time  in  the 
Royal  Gun  Factory  134  motors  of  an  aggregate  rated  horse 
power  of  1,903,  whilst  there  are  61,  either  connected  or  ready 
to  be  connected,  to  the  supply  mains  when  current  is  avail- 
able, of  an  aggregate  rated  power  of  840  horse  power  more. 
They  consist  of  one  motor  of  100  horse  power,  one  of  50  horse 
power,  six  of  40  horse  powder,'  thirty  of  30  horse  power,  two  of 
25,  eleven  of  20,  twenty-nine  of  15  horse  power,  and  thirty- 
nine  of  10  horse  power,  the  remainder  being  under  10  horse 
power,  and  ranging  down  to  1  horse  power.  The  largest 
motors,  viz.,  100,  50,  and  40  horse  power,  are  all  connected  to 
individual  machines.  The  number  of  magnetic  clutches  in 
use  is  117,  thirty-one  rated  at  25  horse  power,  and  eighty-six 
at  6  horse  power.  Of  magnetic  chucks  and  holders  there  are 
16  in  use,  but  fresh  fields  of  application  are  continually  being 
found  for  them,  and  their  numbers  are  therefore  constantly 
on  the  increase.  Magnetic  holders  are  of  the  greatest  service 
in  connection  with  surface  grinding  machines,  and  enable  small 
steel  work  to  be  turned  out  with  the  greatest  accuracy  and 
rapidity.  One  instance  may  be"  given  of  the  utility  of  the 
magnetic  lathe  chuck,  and  that  is  in  turning  obturator  rings. 
•These  rings  are  made  from  extremely  hard-tempered  steel,  so 
ha  rd,  indeed,  that  they  can  only  be  cut  at  a  very  low  speed 
with  specially  hard  tools,  yet  it  is  found  that,  in  spite  of  the 
small  surface  area  they  afford  for  t lie  magnetic  attraction,  and 
also  of  their  somewhat  low  permeability,  the  magnetic  chuck 
is  the  most  effective  method  of  holding  them  whilst  being 
turned  that  we  have  yet  been  able  to  devise.  There  is  nothing 
very  special  in  the  construction  of  these  magnetic  devices; 


they  are  designed  with  a  view  of  taking  the  standard  size  of 
bobbins  used  in  the  clutches,  and  by  filling  the  air  gap  with 
brass  are  so  made  that  they  cannot  be  damaged  in  any  way 
by  being  used  in  oil  or  water. 

It  may  be  of  interest,  I  feel,  if  I  add  a  tew  data  as  regards 
the  amount  of  material  removed  per  effective  horse  power  per 
minute  on  various  machines — the  effective  horse  power  is  the 
gross  amount  required  not  only  to  drive  the  motor  and  machine, 
but  also  to  do  the  work. 
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Pig-  Iron. — The  continued  demand  by  manufacturer.-,  -till 
keeps  up  prices,  but  the  heavy  and  growing  stocks  in  the 
public  warrant  stores,  which  are  being  added  to  at  about  the 
rate  of  1,000  tons  per  day,  causes  some  uneasiness.  The  much- 
predicted  American  demand  has  not  yet  appeared,  although 
advices  from  across  the  water  are  of  an  encouraging  kind. 
The /  hanging  of  one  or  two  furnaces  from  Cleveland  iron  on 
to  hematite  pig  would  be  satisfactory  to  the  trade,  seeing 
that  there  is  too  much  of  one  and  not  enough  of  the  other; 
and  such  alteration,  no  doubt,  would  he  quickly  made  if  larger 
supplies  of  good  Spanish  ore  could  be  depended  upon.  The 
warrant  stores  have  uow  assumed  such  dimensions  as  to  admit 
of  outside  speculators.  The  average  prices  for  the  month  were 
as  follow:  At  Glasgow.  Scotch  57s.  Id.,  Cleveland  52s.  4d.,  and 
hematite  69s.  9d. ;  at  London.  Cleveland  52s.  9d.,  standard 
51s.  7d.,  against  57s.,  53s.,  70s.,  and  53s.,  51s.  3d.,  respectively 
for  the  month  of  October. 

Public  Stores  Stocks  of  Pig  Iron. 


Nov.  1st.     |    Nov.  30th. 


Tons. 

Tons. 

23,377 

22.67S 

639,104 

667,144 

Connal's  at  Middlesbrough,  hematite  

3,396 

3,396 

665,887 

693,218 

Aggregate  increase  for  the  month,  27,341  tons. 

Copper. — The  market  has  been  active  and  strong 
throughout  the  month,  and  inquiries  for  forward  deliveiies 
have  been  frequent.  The  decreased  deliveries  and  large 
American  advices  have  tended  to  keep  up  prices,  which  show 
an  advance  of  £3  over  last  mouth's  average.  The  daily  settle- 
ment price  of  the  London  market  was  £74  10s.  5d.,  against 
£71  15s.  lOd.  for  October.-  The  rise  has  been  continued,  the 
lowest  being  £71  2s.  6d.  on  the  2nd.  and  the  highest  £78  15s. 
on  the  28th.  Messrs.  Henry  R.  Merton  and  Company  Limited 
give  the  visible  supply  as  13,690  tons,  against  15,772  tons  a 
month  ago.  The  total  supplies  for  the  month  are  21,333  tons, 
and  the  deliveries  23,365  tons,  against  26,573  tons  and  26,805 
tons  respectively  for  October.  The  stocks  in  England  and 
France  total  5.740  tons,  and  the  Chili  charters  for  November 
are  2,700  tons. 
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Tin. — Prices  have  continued  to  increase  during'  the  month, 
owing  to  the  strong  Eastern  advices  and  brisk  home  and 
continental  demands.  The  daily  settlement  price  on  the 
London  market  rose  from  ,£149  10s.  on  the  1st  to  £155  15s.  on 
the  29th,  the  average  of  the  month  working  out  at  ,£152  4s.  9d., 
against  ,£148  2s.  6d.  for  last  month.  English  ingots  have 
ranged  from  £152  10s.  to  £160,  the  average  being  £155  15s.  2d., 
against  £151  Is.  for  October.  Messrs.  A.  Strauss  and  Company 
give  the  visible  supply  as  13,254  tons,  against  12,495  tons  at 
the  end  of  October.  The  quantities  on  the  spot  and  landing 
amount  to  2,696  tons,  against  4,497  tons  a  month  ago.  The 
monthly  deliveries  in  London  total  1,659  tons,  and  in  Holland 
1,082  tons,  making  an  aggregate  of  2,741  tons,  against  2,379 
tons  for  October.  The  Straits  shipments  for  November  are 
5,010  tons,  of  which  3,570  tons  are  for  London,  640  tons  for 
America,  and  800  tons  for  the  Continent. 

Manufactured  Iron  and  Steel. — Business  in  all 
branches  continues  good,  and,  with  a  brisk  demand,  prices 
have  been  well  maintained.  The  market  quotations  at  Middles- 
brough were  practically  the  same  at  the  end  of  the  month  as 
at  the  beginning,  viz.:  Common  iron  bars,  £7;  best  bars, 
£7  10s. ;  iron  ship  plates  and  iron  ship  angles,  each  £7  5s. ; 
iron  ship  rivets,  £8;  steel  bars,  £6  15s.;  steel  ship  plates,  £7; 
steel  ship  angles,  £6  12s.  6d. ;  steel  hoops,  £7  5s. ;  steel  strips, 
£6  15s.;  steel  boiler  plates,  ,£8;  steel  sheets  (singles),  £7  10s.; 
steel  sheets  (doubles),  ,£8 ;  and  steel  joists,  .£6  7s.  6d. — all 
less  the  customary  ,2|  per  cent  discount.  Railway  material  is 
in  good  demand  and  going  strong.  Good  trade  is  reported 
from  the  Midlands,  especially  in  corrugated  sheets,  which  have 
risen  5s.  during  the  month,  raising  the  price  of  the  28th,  £12, 
to  .£12  5s.  f.o.b.  Liverpool.  Steel  angles  brought  £7  and 
steel  hoops  £7  15s.  Pig  iron  has  been  firm  at  55s.  for 
Staffordshire  cinder  forge,  and  up  to  the  same  price  for  cold. 

Lead. — The  market  has  been  firm  and  strong  and  prices 
have  been  higher,  the  average  daily  prices  on  the  London 
market  being:  Soft  foreign  ,£15  7s.  7d.,  and  English  ingots 
£15  12s.  4d.,  against  £14  17s.  and  £15  2s.  3d.  per  ton  last 
month.  The  lowest  price  for  soft  foreign  was  ,£15  on  the  2nd, 
and  the  highest  ,£16  on  the  last  three  days. 

Spelter. — This  metal  still  continues  scarce  and  prices 
remain  high,  although  the  market  has  been  a  little  easier 
than  last  month.  The  average  daily  prices  on  the  London 
market  were  ,£28  9s.  6d.  for  g.o.b.  and  ,£28  lis.  5d.  for 
specials,  against  £28  6s.  8d.  and  ,£28  13s.  7d.  for  October. 

Tinplates  were  quoted  at  12s.  9d.  to  13s.  f.o.b.  Wales 
at  the  beginning  of  the  month,  but  declined  slightly  to 
12s.  7£d.  to  12s.  10£d.;  while  zinc  sheets  were  firm  at  late 
rates. 

Antimony  was  cheaper,  being  quoted  at  £50  to  £51  at 

the  beginning  of  the  month  and  £52  to  £54  later. 

Quicksilver  was  still  £7  5s.  per  bottle. 


SHIPBUILDING  &  ENGINEERING  NOTES. 


The  Wear,  Sunderland. — General  activity  reigns  iii  the 
shipyards,  the  engineering  works,  and  the  allied  trades.  The 
trade  unions  report  a  decreased  number  of  unemployed  and 
increased  membership  and  funds.  The  engineering  employers 
have  offered,  in  response  to  the  recent  apjjlication  by  the  men, 
an  increase  of  Is.  per  week  on  time  rates  and  2\  per  cent  on 
piece  rates,  and  this  is  being  brought  before  the  societies. 
The  Boiler-makers'  Society  have  renewed  an  application  made 
some  months  ago,  and  which  was  then  deferred,  and  several 
branches  of  shipyard  workers  have  asked  for  increased  wages. 
Of  last  month's  launches,  two  were  contributed  by  Messrs. 
William  Doxford  and  Sons,  completing  128  turret  vessels 
afloat.  These  were  the  Carthusian,  for  Messrs.  James  Mathias 
and  Sons,  of  Cardiff  and  Aberystwyth,  to  carry  6,800  tons,  and 
the  Komua,  to  carry  3,500  tons,  for  Messrs.  Mcllwraith, 
McEacharn,  and  Company,  Proprietary  Limited,  London  and 
Melbourne,  for  their  Australian  trade.  Their  newest  type  of 
steamer  has  met  with  general  favour,  and  orders  have  been 
received  from  Messrs.  Runciman,  Laing,  J.  J.  and  C.  M. 
Foster  Sutherland,  John  Coull,  J.  L.  Knott,  Hunting  and 
Son,  Joseph  Robinson,  Drughorn;  Mr.  R.  B.  Chellow,  of 
Truro;  and  Messrs.  Bowles  Brothers,  of  London.  They  have 
therefore  work  in  hand  for  a  considerable  time,  and  are  work- 
ing day  and  night.  Messrs.  Osbourne,  Graham,  and  Company 
recently  booked  two  orders,  and  last  month  launched  a  screw 
collier  for  Messrs.  France,  Fenwick,  and  Company.  This  type 
of  vessel  has  been  in  demand  recently,  and  Messrs.  S.  P.  Austin 
and  Sons,  who  make  it  their  specialty,  have  a  number  of 
orders,  and  have  launched  the  steamship  Hurstwood  for  Messrs. 
William  Cory  and  Son,  of  London.  The  laree  steamship  Royal 
Crown  has  been  launched  by  the  Sunderland  Shipbuilding 
Company  Limited  for  Mr.  J.  L.  Knott,  of  Newcastle.  Length, 
370ft.  between   perpendiculars;    breadth,   50ft.;   and  depth, 


27  ft.  9  in.  The  engines  are  by  the  North-Eastern  Marine 
Engineering  Company  Limited.  Messrs.  Sir  James  Laing  and 
Sons  have  had  an  internal  dispute  in  their  yard,  and  but  for 
this  are  full  of  work.  An  interesting  repair  case  is  the  steam- 
ship Umzumbi,  which,  at  one  time  almost  given  up  as  a  total 
loss,  is  now  in  their  hands  for  repair,  and  which  has  had  the 
whole  of  the  machinery  lifted  out  for  examination  by  Messrs. 
George  Clark  Limited.  Messrs.  Robert  Thompson  and  Sons 
have  launched  the  steamship  Drumcree,  to  the  order  of  Messrs. 
Joseph  Chadwick  and  Son,  of  Liverpool.  We  are  still  in  the 
hope  that  Messrs.  Yarrow  will  select  one  of  the  several  sites 
offered  by  the  Wear  for  the  establishment  of  their  works.  It 
is  a  matter  of  great  interest  at  this  moment  that  Mr.  Wilhelm 
Wilhelmsen,  of  Tonborg,  who  is  the  leading  Norwegian  ship- 
owner, and  is  having  two  vessels  built  here,  has  written  to  the 
Times,  asking  for  sanction  to  name  them  respectively  The 
Times  and  the  Trafalgar,  as  an  expression  of  grateful  feeling 
to  this  nation.  The  new  bridge  by  Sir  William  Arrol  and 
Company  is  being  pushed  forward  and  the  caisson  is  now  being 
sunk. 

The  Clyde. — Although  the  total  of  new  trade  booked  in 
the  shipbuilding  yards  of  the  Clyde  for  the  past  month  shows 
some  little  falling  off,  still  the  number  of  new  vessels  ordered 
is  astonishingly  large,  and  run  well  up  to  60,000  tons.  The 
vessels  launched  numbered  20,  with  a  tonnage  of  some  53,000 
tons.  Scott's  Shipbuilding  and  Engineering  Co.,  Greenock, 
have  also  secured  orders  for  four  steamers.  The  first,  a  cargo 
steamer  of  6,500  tons  dead-weight  carrying  capacity,  for 
Messrs.  Strick  and  Company,  London;  the  second  a  steamer 
of  8,000  tons  register,  for  Messrs.  Donaldson  Brothers,  Glas- 
gow ;  and  two  passenger  and  cargo  steamers  for  the 
Glasgow  and  Manchester  trade  of  Messrs.  G.  and  J.  Burns, 
Glasgow.  Messrs.  William  Denny  and  Brothers,  Dumbarton, 
have  an  order  from  Messrs.  P.  Henderson  and  Co.,  Glasgow, 
for  a  steamer  of  5,100  tons  gross,  for  their  Glasgow,  Liver- 
pool, and  Rangoon  trade.  She  will  be  practically  a  duplicate 
of  the  .Tenasserim,  delivered  by  the  same  builders  to  Messrs. 
Henderson  in  October  last.  Messrs.  Russell  and  Company, 
Port-Glasgow,  have  an  order  for  a  cargo  steamer  of  about 
7,000  tons  capacity  for  Mr.  Rowat,  of  Messrs.  Crawford  and 
Rowat,  Glasgow.  Messrs.  George  Brown  and  Co.,  Greenock, 
have  a  steamer  ordered  for  foreign  owners  (particulars  not 
disclosed).  The  London  and  Glasgow  Shipbuilding  Company, 
Govan,  have  an  order  from  the  General  Marine  Transport 
Company,  Marseilles,  for  a  duplicate  of  the  steamer  recently 
placed  with  them  to  replace  the  Cordova — a  welcome  augmen- 
tation of  their  previous  order.  Messrs.  William  Simons  and 
Company,  Renfrew,  have  orders  for  a  1,000-ton  bucket  hopper 
dredger,  two  hopper  barges,  and  a  steam  tug,  all  for  Egypt. 
Messrs.  Bow,  McLachlan,  and  Company,  Paisley,  have  two 
twin-screw  steamers,  each  210  ft.  long,  for  the  River  Plate 
service.  The  Grangemouth  and  Greenock  Dockyard  Company 
have  a  cargo  steamer  of  about  2,000  tons  for  the  Nippon 
Yusen  Kaisha,  of  Tokio.  Messrs.  John  Brown  and  Company, 
Clydebank,  have  a  turbine  passenger  steamer  for  the  Glasgow 
and  South- Western  Railway  Company's  traffic;  while  the 
Campbeltown  Shipbuilding  Company  have  arranged  to  com- 
plete a  special  steamer  of  some  5,200  tons  dead  weight  they 
are  presently  building  to  order  of  Mr.  R.  H.  Holman,  London, 
and  that  for  January  delivery  (1906).  Earlier  in  the  month 
a  report  prevailed  that  the  four  large  cruisers  arranged  for 
under  the  last  Admiralty  programme  had  been  placed,  two 
going  to  the  Tyne  and  the  other  two  being  placed  with  the 
Fairfield  Shipbuilding  Company  and  Messrs.  John  Brown  and 
Company,  Clydebank.  Up  till  now  this  rumour  has  neither 
been  confirmed  nor  contradicted.  The  outstanding  launch  of 
the  past  month  was  that  of  the  new  Canadian  Pacific  liner, 
the  twin-screw  steamer  Empress  of  Britain,  from  the  Fairfield 
yard,  Govan  (particulars  of  which  were  given  in  The  Practical 
Engineer  of  December  1st).  A  few  vessels  have  changed  hands 
this  past  month.  Messrs.  Allan  and  Johnstone,  Gordon  Street, 
Glasgow,  have  purchased  the  iron  screw  steamer  Octa  from 
Messrs.  Paul  and  Sellshear,  London,  for  about  £8,000.  She 
was  built  by  Laing,  Sunderland,  in  1885,  and  has  a  carrying 
capacity  of  2,500  tons.  The  Cardiff  steamship  Sapphire  is 
reported  bought  by  Messrs.  Reed,  McNair,  and  Company, 
Glasgow,  for  about  £7,750;  dead-weight  carrying  capacity, 
about  3,100  tons.  Messrs.  Glen  and  Company,  Glasgow,  have 
also  bought  the  iron  steamship  Varna,  1,254  tons  gross, 
through  Messrs.  John  J.  Jacobs  and  Company,  London,  for 
about  ,£5,000.  Messrs.  Glen  and  Company  have  also  secured 
the  transfer  of  a  steel  screw  steamer  contracted  to  be  built 
for  Messrs.  Sivewright,  Bacon,  and  Company,  Manchester,  by 
Thompson  and  Sons,  Sunderland,  for  delivery  in  September, 
1906.  The  vessel  transferred  will  be  built  to  carry  about  6,250 
tons  dead  weight,  and  the  price  is  said  to  be  about  £41,500. 
Messrs.  William  Beardmore  and  Company  Limited  are  still 
adding  to  the  commercial  prosperity  of  the  Clyde,  and  are 
taking  steps  that  will  put  Scotland  on  a  par  with  the  sister 
kingdom,  in  that  she  will  be  able  to  supply  a  complete  man-o'- 
war,  fully  equipped  with  her  ordnance,  and  ready  for  the  fray, 
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all  made  in  Scotland.  They  passed  plans  in  the  Glasgow  Dean 
of  Guild  Court  recently  for  a  large  extension  to  their  works 
at  Parkhead,  where  they  are  laying  down  plant  for  the  manu- 
facture of  guns  of  all  sizes  and  types,  but  making  a  special 
feature  of  naval  guns,  such  as  will  be  required  for  warships. 
They  have  contracted  to  build  for  His  Majesty's  Government, 
or  others  who  may  commission  them,  from  their  new  yard  at 
Dalmuir.  They  will  thus  be  able  to  build  and  equip  warships 
all  within  their  own  works,  from  the  raw  pig  to  the  finished 
article,  be  it  vessel,  engines,  machinery,  or  guns.  This  firm 
also  has  a  hand  in  the  proposed  starting  of  the  Mossend  Steel 
Works,  which  have  been  closed  for  some  three  years  or  so, 
and  engineers  are  busy  designing  the  lay-out  of  large  addi- 
tional new  plant  for  the  production  of  ships'  plates,  etc. 
Whether  Messrs.  Beardmore's  activity  has  been  the  moving 
cause  or  not  it  would  be  difficult  to  say,  but  the  combine  of 
interests  by  the  Fairfield  Shipbuilding  and  Engineering  Co. 
with  Messrs.  Cammell,  Laird,  and  Company  Ltd.,  Sheffield,  and 
with  the  Coventry  Ordnance  Works  Limited  loo"ks  very  like 
a  defensive,  if  not  also  offensive,  alliance.  Messrs.  Cammell, 
Laird,  and  Company  Limited  are  said  to  have  secured  50  per 
cent  of  the  ordinary  shares  in  the  Fairfield  Shipbuilding  and 
Engineering  Company;  while  certain  reserve  ordinary  shares 
of  Cammell,  Laird,  and  Company  have  been  applied  for  and 
allotted  to  certain  ordinary  shareholders  of  the  Fairfield  Ship- 
building and  Engineering  Company;  and  that  the  latter  com- 
pany has  purchased  a  substantial  interest  in  the  Coventry 
Ordnance  Works  Limited,  the  remaining  capital  of  which 
is  held  by  Cammell,  Laird,  and  Company  Limited  and  John 
Brown  and  Company  Limited.  The  indirect  connection  now 
established  between  the  latter  firm  and  the  Fairfield  Ship- 
building and  Engineering  Company  is  certainly  the  surprise 
pea  of  the  packet. 

Mid-Tyne. — A  more  encouraging  tone  pervades  the 
monthly  report  of  the  Amalgamated  Society  of  Engineers. 
Turning  to  the  work  in  hand  at  the  various  shops  and  yards, 
the  report  states  that  Messrs.  Hawthorn,  Leslie,  and  Company 
(St.  Peter's  Works)  have  been  fairly  busy  on  repairs,  though 
rather  moderate  as  yet  on  new  work.  At  Wallsend,  Walker, 
and  Howdon  employment  was  moderate  to  fair,  and  is 
improving,  though  in  the  former  district  the  number  of 
unemployed  has  somewhat  increased.  At  Jarrow  and  Hebburn 
work  still  seems  scarce.  Work  in  the  slipway  and  docks,  how- 
ever, has  been  busv,  largely  due  to  the  arrival  of  the  Eussian 
ice-breaker  Ermack.  Nearly  all  the  sections  of  workmen- 
engineers,  boiler-makers,  shipyard  labourers,  etc. — have  sent  in 
to  the  masters  demands  for  increased  wages.  At  a  conference 
held  in  Newcastle  the  masters  offered  to  meet  the  engineers' 
demand  half  way,  and  give  an  increase  of  2$  per  cent  on 
piece  rates  and  Is.  per  week  on  time  rates.  The  Amalgamated 
Society  of  Engineers  and  the  Steam  Engine  Makers  accepted 
this  compromise.  It  is  to  be  hoped  that  strikes  will  be  averted, 
as  the  winter  months  are  now  upon  us.  Since  the  beginning 
of  this  year  106  vessels  have  been  launched  from  the  various 
shipbuilding  yards  on  tlfe  Tyne.  During  October  the  launches 
numbered  11,  which  is  an  increase  of  one  as  compared  with 
the  corresponding  period  of  last  year.  The  new  vessels  con- 
sisted chiefly  of  cargo-carrying  steamers,  together  with  two 
trawlers.  The  Russian  ice-breaker  Ermack.  which  has  been 
in  Messrs.  R.  Stephenson's  dry  dock  at  Hebburn  for  some 
weeks,  has  been  safely  undocked.  The  Ermack  had  been 
ashore  in  the  White  Sea,  and  the  shell  plating  and  the  floors 
required  extensive  repairs.  Following  the  undocking  of  the 
ice-breaker,  the  large  Russian  volunteer  cruiser  Smolensk  was 
dry  docked  for  extensive  bottom  repairs.  The  steel  steamer 
Alga,  324  ft.  in  length,  has  just  been  launched  from  the 
Walker  yard  of  Messrs.  Swan,  Hunter,  and  Wigham- 
Richardson  Limited.  She  is  owned  by  a  Trieste  company. 
From  thi9  firm's  Wallsend  yard  the  launch  took  place  of  a 
steel  screw  steamer  built  for  the  Hall  Line  service  of  the 
Ellerman  Lines  Limited.  The  vessel  has  been  designed  to 
carry  a  dead-weight  cargo  of  about  7,150  tons  on  a  light 
draught  of  water.  The  machinery  has  been  constructed  by 
the  Wallsend  Slipway  and  Engineering  Company  Limited, 
and  consists  of  a  set  of  triple-expansion  engines,  having 
cylinders  23^  in.,  43  in.,  and  69  in.  diameter  by  48  in.  stroke, 
steam  being  supplied  by  two  large  boilers.  Palmer's  Ship- 
building and  Iron  Company  have  just  launched  from  their 
vard  at  Jarrow  a  steel  screw  steamer  built  to  the  order  of 
Messrs.  Archibald  Currie  and  Company,  of  Melbourne.  The 
dimensions  of  the  vessel  are:  Length  between  perpendiculars. 
400  ft.;  breadth  moulded,  52  ft.;  depth  moulded.  27  ft.  6  in. 
This  vessel,  which  was  named  Hymettus,  is  the  sixth  ship  built 
by  the  Jarrow  firm  for  Messrs.  Currie. 

The  Hartlepools.— All  the  places  of  industry  hero  arc 
showing  great  signs  of  improvement.  Messrs.  Fnrness,  Withy, 
and  Company,  shipbuilders,  have  had  their  yard  practically 
closed  owing  to  a  dispute,  but  up  to  writing  signs  of  settlement 
were  shown.  They  have  plenty  of  work  in  hand,  and  speak 
well  of  the  immediate  future.  Messrs.  Grey  and  Company  have 


also  plenty  of  work  on  hand,  having  just  launched  a  beautifully- 
modelled  steamer;  whilst  Messrs.  Irvine's  Shipbuilding  and 
Dry  .  Dock  Company  are  just  completing  the  steamship 
Seigmund  at  their  wharf,  and  are  also  anticipating  launching 
two  more  this  year. 

Cleveland  District- — During  this  last  month  trade  on  the 
Tees-side  and  at  the  Hartlepools  has  been  of  a  very  busy 
character.  Inquiries  have  been  plentiful,  and  at  many  of  the 
shipyards  on  the  Tees  orders  for  big  tonnages  have  been 
booked.  The  three  shipyards  at  Stockton  and  Thornaby  have 
plenty  of  work.  Messrs.  Craig,  Taylor,  and  Company  have 
the  steamship  Irene  engined,  and  just  getting  the  finishing 
touches  put  on.  They  also  anticipate  launching  another  boat 
this  year,  which  will  again  make  a  very  successful 
year  to  these  noted  builders.  Messrs.  R.  Ropner  and  Sons 
have  also  a  very  busy  yard,  having  just  despatched  a  largo 
vessel  and  launched  a  big  tonnage  vessel  to  add  to  their  large 
fleet  of  steamers.  It  is  also  rumoured  that  this  firm  have 
just  booked  a  steamer  of  about  5,000  tons  for  a  large  shipping 
company  of  London;  they  also  have  plenty  of  work  to  last 
well  into  the  summer.  Messrs.  Craggs  and  Company,  Middles- 
brough, have  also  plenty  of  work  on  hand,  and  have  just 
recently  booked  an  order  for  a  Bristol  firm ;  they  also  have 
plenty  of  inquiries  and  have  a  good  twelve  months'  work  on 
hand.  Messrs.  Richardson  and  Duck,  Messrs.  Wm.  Harkness 
and  Company,  and  Messrs.  Sir  Raylton  Dixon  and  Company  all 
have  plenty  of  work  and  plenty  of  inquiries,  having,  without 
fear,  sufficient  work  to  carry  them  through  the  next  twelve 
months. 


LAUNCHES  AND  TRIAL  TRIPS. 


Masterful- — On  November  18th  the  steamship  Masterful 
was  taken  to  sea  in  ballast  trim  for  her  official  trials  iu  Tees 
Bay.  She  has  been  built  to  the  order  of  Messrs.  F.  H.  Powell 
and  Company,  of  Liverpool,  by  Messrs.  W.  Harkess  and  Son 
Limited,  and  her  engines  are  by  Messrs  Blair  and  Company 
Limited,  of  Stockton.  The  weather  was  foggy,  and  a  strong 
ground  swell  was  running,  but  the  vessel  proved  exceedingly 
steady.  The  engines  worked  without  the  slightest  vibration,  and 
a  pleasant  trip  was  enjoyed  by  a  large  company  of  ladies  and 
gentlemen  The  speed  result  over  a  series  of  runs  was  an 
average  14  knots  per  hour,  which  was  deemed  very  satisfactory. 
The  vessel,  which  is  of  the  shelter  deck  type,  is  designed  to 
carry  a  dead-weight  cargo  of  2,650  tons  on  19  ft.  draught,  with 
extra  large  cubical  capacity.  She  has  a  net  register  of  1,020 
tons,  and  engines  of  1,300  indicated  horse  power.  Her  deck 
machinery  consists  of  quick-warping  windlass,  six  steam  winches, 
and  two  steam  cranes  by  Messrs.  Clarke,  Chapman,  and  Com- 
pany, and  of  steam  steering  gear  and  patent  derrick-slewing 
gears  by  Messrs.  Higginson  and  Company.  The  vessel,  which 
is  the  third  steamer  Messrs.  Harkess  have  built  for  Messrs. 
F.  H.  Powell  and  Company,  is  intended  for  the  owners'  Liver- 
pool, South  Coast,  and  London  passenger  and  cargo  service, 
and  she  is  new  the  largest  vessel  employed  in  the  coasting  trade 
of  Great  Britain. 

Ardgrowatl- — Messrs.  Russell  and  Company,  Port  Glasgow, 
launched  on  November  17th  a  steamer  of  the  following  dimen- 
sions, built  by  them  to  the  order  of  Messrs.  Lang  and  Fulton, 
Greenock:  Length,  370  ft.;  breadth,  49  ft.  9  in. ;  depth,  29  ft. 
8  in.  She  has  a  dead-weight  carrying  capacity  of  about  7,100 
tons  on  Board  of  Trade  summer  freeboard.  Triple-expansion 
engines,  having  cylinders  26  in.,  42  in.,  and  70  in.  diameter, 
with  a  stroke  of  48  in.,  will  be  supplied  by  Messrs.  Rankin  and 
Blackmore,  Greenock.  As  the  new  vessel  left  the  ways  she  was 
named  Ardgowan. 

Mombassa  — On  November  21st  the  steel  screw  cargo  steamer 
Mombassa,  built  by  Messrs.  David  and  William  Henderson  and 
Company  Limited,  Partick,  for  Messrs.  Maclay  and  Mclntyre. 
Glasgow,  underwent  a  successful  trial  trip  on  the  Firth  of  Clyde, 
easily  attaining  a  mean  speed  of  12  knots  over  four  runs.  This 
latest  addition  to  the  fleet  of  vessels  owned  by  this  firm  is  in 
length  400  ft.,  breadth  50  ft.,  with  a  depth  of  28  ft.  8  in.,  having 
a  gross  tonnage  of  4,327  tons,  and  is  classed  in  Lloyd's  100  Al, 
three  deck  rule.  She  is  fitted  with  all  the  latest  improvements 
to  ensure  the  rapid  and  safe  working  of  the  large  cargo  which 
she  has  been  designed  to  carry,  including  eight  powerful 
winches,  and  also  large  derricks  fitted  at  the  hatches.  A  set 
of  triple-expansion  engines  has  been  supplied  and  fitted  by  the 
builders,  having  cylinders  25,  41,  and  67  in.  diameter,  by  4  ft. 
stroke,  also  two  large  single-ended  boilers,  working  at  a  pressure 
of  1751b. 


Prospective  Arrangement.  —  Northampton  Institute, 
Clerkenwell,  E.C.  Sir  William  Preece,  K.C.B.,  F.R.S.. 
delivers  the  prizes  at  the  annual  prize  distribution  and 
conversazione,  Friday,  December  8th,  at  8  p.m. 
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CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  addressed  to  The 
Editor,  "Practical  Engineer*  359,  Strand,  London,  W.G.  The// 
should  be  written  on  one  side  of  the  paper  only ;  and  if  accom- 
panied by  sketches,  these  should  be  neatly  drawn,  and  forwarded 
on  a  roll,  to  prevent  creasing.  We  cannot  undertake  to  return 
rejected  communications,  or  to  reply  to  inquiries  by  letter.  In  all 
cases  letters  must  be  accompanied  with  the  name  and  address  of  the 
writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE  BOOK. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — Your  correspondent,  Mr.  ('.  H.  Innes,  will  doubtless  be 
disappointed  with  my  treatment  of  weigh  shafts  in  Article 
XIV.  now  in  your  hands,  hut  their  rational  treatment  by  any 
other  than  empirical  methods  is  quite  beyond  the  range  ot 
practical  engineering.  With  regard  to  the  value  [0'20]  chosen 
by  me  tor  the  coefficient  of  friction  for  the  quadrant  blocks, 
I  maintain  that  this  value  is  not  too  high  to  cover  possible 
emergencies,  and  Mr.  Innes  must  not  think  that  it  was  put 
forward  by  me  as  representing  its  value  under  normal  conditions 
of  working.  I  have  seen  quadrant  bars  badly  scored  after  pro- 
longed failure  of  the  oil  supply.  Turning  now  to  the  question  of 
the  pull  on  the  drag  links,  1  repeat  that  with  engine  designers  it 
is  common  to  assume  this  to  be  equal  to  two-thirds  of  the  pull 
on  the  valve  spindle,  and  as  this  latter  can  only  be  estimated 
very  approximately,  the  ratio  is  no  doubt  good  enough.  These 
same  remarks  will  apply,  generally,  to  the  exactness  of  the 
simple  method  I  describe  for  determining  more  closely  the 
load  on  the  drag  links.  If,  however,  Mr.  Innes  wishes  to 
make  a  college  exercise  of  the  subject,  he  will  find  the  neeessa ry 
data  in  the  tables  accompanying  the  article. — Yours,  etc.,- 

Naval  Engineki;. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  addressed  to  Tlie 
Editor,  "Practical  Engineer"  359,  Strand,  London,  W.G.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  laryc,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1895.  Gauging  Flywheel. — Could  any  reader  advise  as  to  correct 
method  of  gauging  externally  and  internally  a  diameter  of  20  ft., 
such  as  rim  of  flywheel  and  top  of  arms  for  same  ? — Turner. 

Answer. — Let  "Turner"  obtain  two  pieces  of  thin  steel  tubing, 
similar  to  that  used  for  the  making  of  velocipede  framing,  about 
3  in.  diameter  and  some  19  ft.  6  in.  long,  if  necessary  made  up  in 
two  lengths.  Shrink  on  each  end  of  both  pieces  wrought-iron 
collars,  and  fit  in  same  set  screws.  Now,  for  the  inside  gauge 
fasten  a  pointed  wire  at  the  end  of  one  of  the  steel  tubes,  and  at 
the  other  end  the  barrel  of  an  ordinary  gauge  with  screw  adjust- 
ment. For  the  outside  gauge  take  two  pieces  of  steel  bar  lh  in.  by 
h  in.,  about  14  in.  long,  and  bend  at  right  angles  in  the  middle; 
then  drill  a  hole  near  the  end  of  one  arm  of  the  steel  bars,  tap  and 
fit  in  pointed  tiiumb  screws,  with  thumb  locking  nuts,  and  fasten 
the  plain  arm  of  the  bent  bars  in  each  end  of  the  steel  tube.  In 
using  the  gauges  they  must  remain  near  the  work  to  be  of  the 
same  temperature.  The  gauging  must  be  done  with  the  tubes  ver- 
tical, an  l  care  must  be  taken  in  their  use  that  the  stresses  induced 
in  each  gauge  must  lie  similar  ;  for  instance,  in  gauging  the  inside 
of  the  flywheel  rim,  the  gauge  point  rests  on  the  lower,  and  the 
adjustment  is  made  at  the  upper  part  of  the  inside  circum- 
ference— here  the  gauge  is  in  compression.  Then  in  using  the 
outside  gauge  over  the  tips  or  extremities  of  the  arms,  it  must  be 
lifted  from  the  bottom,  not  suspended.  Of  course,  "  Turner  "  must 
have  an  assistant  to  hold  the  bottom  end  of  the  gauges  while  he 
makfs  the  adjustment  on  their  top  ends.  The  part  of  the  tubing 
that  is  handled  in  use  must  be  wrapped  round  with  a  cloth  or  a 
rag,  to  prevent  expansion  due  to  heat  from  the  hand.  The  steel 
tube  forming  the  gauges  should  be  of  the  same  size  throughout. 
If  the  bosses  project  from  the  arms  so  far  as  to  prevent  a  gauge 
having  ti  in.  arm  being  used,  then  two  tubes  must  be  obtained, 
having  stiff  cross  bars  connecting  their  ends  with  the  thumb 
adjusting  screws  in  the  middle  of  same. — A.  S, 


1933-  Balancing  Engines. — Will  some  reader  kindly  let  me  know 
(1)  the  best  work  to  get  on  balancing  engines  by  the  Yarrow, 
fSchlick,  and  Tweedy  system  ?  (2)  How  to  set  out  curves  of  equal 
loads  in  each  cylinder  of  a  triple  and  also  quadruple  engine  ?  (3) 
What  method  is  used  for  the  designing  of  the  propellers  of  the 
Urge  liners,  and  d,>es  it  apply  to  smaller  ones  ?— Balance. 

Answer, — For  reply  to  first  question  see  answer  to  No.  1937. 
The  method  of  pre  adjusting  the  loads  on  the  individual  pistons 
of  triple  and  quadruple  engines  is  dealt  with  by  Mr.  A.  E.  Seaton 
in  his  "  Manual  of  Marine  Engineering."  With  regard  to  the 
design  of  screw  propellers  :  apart  from  constructional  details  the 
designing  of  the  large  propellers  for  a  liner  follows  the  same>liues 
as  that  of  a  small  propeller.  The  laying  out  of  the  blades,  etc.,  is 
fully  explained  in  a  series  of  articles  on  "  The  Screw  Propeller, 
with  Some  Notes  on  the  Geometry  of  the  Subject,"  which 
appeared  in  The  Practical  Engineer  in  1898.  See  vol.  xviii.,  pages 
310,  364,  387,  and  413  (The  Practical  Engineer,  Nos.  006,  607 
608,  and  609). — K.  G.  C. 

1937-  Vibration  of  Launch  Engines.— Can  you  give  me  any 
suggestions  on  how  to  reduce  the  vibration  of  high-speed  launch 
engines,  or  recommend  me  a  good  practical  book  on  the  subject '{ — 
Loko.ia. 

Answer. — The.  vibration  of  launch  machinery  is  often  due  to  an 
unbalanced  propeller,  and  can  sometimes  be  materially  reduced  by 
altering  the  relative  angular  positions  of  the  propeller  blades  and 
the  engine  cranks.  Suitably  placed  balance  weights  on  the  crank 
arms  can  be  made  to  serve  in  reducing  vibration.  The  general 
question  of  the  balancing  of  marine  engines  is  fully  dealt  with  by 
Mr.  A.  E.  Seaton  in  his  Manual  of  Marine  Engineering,"  pub- 
lished by  Charles  Griffin  and  Company,  Exeter  Street,  Strand, 
London,  W.C.  See  also  a  paper  by  Professor  W.  E.  Dal  by,  M.A., 
"  On  the  Balancing  of  the  Reciprocating  Parts  of  Engines, 
including  the  Kffect  of  the  Connecting  Rod,"  read  at  the  spring 
meeting  of  the  forty-second  session  of  the  Institution  of  Naval 
Architects,  March  28th,  1901.  Mr.  J.  Macfarlane  Gray  has  given  a 
':  Graphic  Method  of  Balancing  Marine  Engines."  See  Engineering, 
vol.  lxix.,  page  487,  April  13th,  1900.  Paper  by  Mr.  Otto  Schlick 
on  "  The  Balancing  of  Steam  Engines,"  read  at  the  spring  meeting 
of  the  Institution  of  Naval  Architects,  April  fith,  1900.  Paper  by 
Mr.  A.  F.  Yarrow  on  "  Balancing  Marine  Engines  and  the  Vibration 
of  Vessels,"  read  before  the  Institution  of  Naval  Architects,  April 
7th,  1892. — K.  G.  C. 


1940.  Air  Pump. — Is  there  such  a  thing  in  the  market  as  an  air- 
]  ressure  machine  for  raising  beer  up  from  cellar  to  public  bar, 
driven  by  an  electric  dynamo  and  automatically  regulated  ? — D.  M.  S. 

1941.  File  Cutting  Machines  and  Sand  Blasting.— (l)  Can  any 

reader  inform  me  what  is  the  mcst  up-to-date  machine  for  file 
cutting  ?  (2)  Is  the  Dennison  machine  a  good  cue  for  this  pur- 
pose ?  (3)  Is  the'  file  sharpening  by  means  of  sand  blast  process 
now  in  use  ?  I  remember  a  series  of  trials  by  this  method  years 
ago,  but  have  heard  nothing  about  it  since.  (4)  Is  file  cutting  a 
decaying  industry  in  this  country  ?  Any  information  on  these  points 
w  ill  oblige. — Interestei1. 

1942.  Effect  of  Washing  Coal.— Can  any  reader  tell  me  whether 
throwing  water  on  to  coal  called  wash  slack  does  in  any  way  affect 
the  plates  and  tubes  of  boilers  by  the  difference  of  temperature 
between  the  wet  coal  and  the  fire  ?  Does  this  cause  contraction  and 
expansion  of  plates  and  tubes  ? — N.  L.  B. 


TO  CORRESPONDENTS. 

[Owing  to  lack  of  space  several  replies  to  queries  are  held  over  until 
next  week. — Ed.] 


MISCELLANEA. 


We  understand  it  is  proposed  to  promote  a  bill  in  the  next 
session  for  a  new  railway  in  Lancashire,  running  from  Wigan 
to  Lancaster,  to  work  to  the  advantage  of  the  Midland  and  the 
Great  Central  Companies. 

Factory  and  Workshop. — The  Home  Office  have  just  issued 
a  set  of  regulations,  made  by  the  Secretary  of  State,  in  respect 
of  the  process  of  spinning  by  self-acting  mules.  Those  interested 
should  obtain  a  copy.  To  be  had  of  Wyman  and  Sons  Ltd., 
Fetter  Lane,  E.G.,  price  Id. 

Institute  of  Marine  Engineers. — Mr.  F.  Cooper,  R.N.R., 
read  a  paper  advocating  the  introduction  of  the  metric  system 
in  Great  Britain  at  a  meeting  of  this  institution  held  on 
the  27th  lilt.  Mr.  Cooper  pointed  out  the  advantages  that 
the  metric  system  has,  and  "dealt  with  some  of  the  objections 
that  are  raised  against  it.  Considerable  discussion  was  evoked^ 
by  the  reading  of  the  paper,  and  from  the  opinions  expressed 
it  is  evident  that  there  are  still  many  engineers  strongly  in 
favour  of  the  existing  system  of  weights  and  measures. 


December  15,  1905  J 
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ENGINEERS  AND  ADMIRALTY  REFORMS. 

There  has  been  recently  issued  by  the  Board  of  Admiralty 
a  blue  book,  signed  by  Earl  Cawdor,  concerning  the  pro- 
gress made  during-  the  past  three  years  in  the  carrying 
out  of  a  series  of  reforms,  and  other  naval  matters  of 
great  interest  to  the  public  in  general  and  engineers  in 
particular. 

Regarding  the  new  system  for  the  entry  and  training  of 
officers,  the  board  state  that  on  the  introduction  of  the 
system,  in  the  year  1901.',  it  was  felt  that,  through  lack 
of  experience  and  insufficient  data,  the}'  were  not  justitied 
in  holding  out  to  all  candidates  who  should  enter  for  the 
three  branches — executive,  engineering,  and  marine — the 
hope  that  they  might  eventually  become  captains  of  ships 
and  admirals  of  Meets.  But  we  are  now  told  that  "  in 
future  there  will  be  only  one  class  of  officer  in  all  depart- 
ments, and,  whether  performing  engine-room,  marine, 
gunnery,  torpedo,  or  navigation  duties,  all  will  be  equal 
and  all  will  be  executive  officers.  Each  of  these  specialist 
officers  will  have  special  knowledge  in  one  particular 
branch,  but  all  will  have  a  general  knowledge  of  the 
duties  of  the  other  branches,  and  all  will  have  opportunities 
for  fitting  themselves  for  the  position  of  captain  of  a  ship, 
and  hence  of  rising  to  the  highest  eminence  in  their 
profession." 

Whilst  recognising  that  as  a  result  of  this  change  there 
is  considerable  danger  of  the  future  naval  officer  becoming 
a  man  having  a  general  knowledge  of  man}  things  and  a 
precise  kuowdedge  of  none,  and  notwithstanding  thai 
difficulties  may  arise  from  the  shifting  of  responsibility 
from  those  whose  duty  it  is  to  bear  it  on  to  the  shoulders 
of  those  who  have  no  commensurate  advantage  in  the  way  of 
pay  or  status,  we  believe  that  the  ultimate  result  will  he 
for  the  benefit  of  the  service,  and,  more  important  still,  of 
the  country.  And  we  further  believe  that  the  best  admirals 
of  the  future  will  be  found  amongst  those  officers  who  are 
the  best  engineers.  In  the  sister  service  we  all  know  that 
the  one  living  general  who  in  a  pre-eminent  degree 
possesses  the  confidence  of  his  countrymen  is  an  engineer. 
The  Royal  Engineers  are  led  by  men  who  were  only  allowed 
to  select  that  branch  of  the  army  because  of  their  proved 
ability  and  attainments,  and  thus,  though  few  in  number. 
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they  are  ever  to  be  relied  upon  when  work  is  to  lie 
done.  And  as  in  the  army,  so  it  will  be  in  the  navy.  The 
man  of  ability,  the  hard  worker,  the  deep  thinker — in 
other  words,  the  engineer — will  be  the  man  the  country 
will  look  to,  not  for  a  display  of  swagger  and  gold  lace, 
but  for  deeds. 

In  the  so-called  "  good  old  days "  there  were  a  few 
naval  officers  of  the  Nelson  type,  but  it  is  to  lie  feared 
there  were  far  more  whose  conduct  was  distinctly  not  that 
of  '"  an  officer  and  a  gentleman."  In  too  many  cases  they 
were  but  dissolute  and  degraded  characters,  whose  great 
idea  of  leadership  was  that  it  gave  them  the  opportunity 
of  tyrannising  and  torturing  the  unfortunate  wretches 
compelled  to  serve  under  them.  The  blood  they  shed  was 
not  that  of  the  enemies  of  their  country  ;  it  was  drawn 
from  the  backs  of  their  men.  Those  days  have  gone  for 
ever;  and,  with  the  knowledge  that  the  naval  officer  of 
the  future  must  in  a  greater  or  less  degree  be  an  engineer, 
we  may  confidently  anticipate  that,  as  in  other  circles, 
he  will  be  esteemed  as  a  leader  because  of  his  capacity 
for  that  office. 

The  engine-room  artificer  class  has  not  been  quite  over- 
looked. "  The  Admiralty  have  decided  that  in  future  the 
hi"hlv-trained  eno-ine-rooni  artificer  class  should  not,  as 
heretofore,  be  called  upon  to  undertake  ordinary  watch- 
keeping  duties,  but  should  be  enabled  to  devote  all  their 
time  to  their  real  calling  of  artificers,  and  that  watch- 
keeping  duties  should  be  undertaken  by  men  selected  from 
the  stoker  ratings.  These  men  will  hold  warrant  rani  as 
engine-room  watch  keepers." 

Some  important  dockyard  reforms  have  been  decided 
upon.  The  authority  of  the  Admiral  Superintendent  as 
representative  of  the  Admiralty  is  to  remain  supreme;  but 
the  Chief  Constructor  and  Chief  Engineer  will  be  constituted 
managers  of  their  departments,  with  full  authority  therein. 
The  Admiral  Superintendent  is  to  be  to  these  officers  in 
the  position  of  owner — acting  on  behalf  of  the  Admiralty — 
with  whom  the  managers  wHl  confer,  and  who  will  issue 
all  orders  for  work  to  be  undertaken. 

The  memorandum  concludes  with  a  reference  to  'he 
elimination  of  old  ships  with  obsolete  guns  and  armaments, 
but  to  this  we  cannot  now  refer. 


The  paper  read  before  the  Institution  of  Civil  Engineers 
on  the  5th  inst.  by  the  Hon.  Charles  Parsons,  C.B.,  and 
Mr.  G.  G.  Storey,  M.I.C.E.,  gave  most  assuring  data  as  to 
the  economy  of  the  turbine  system.  It  was  pointed  out  that 
the  size  of  plant  and  degree  of  vacuum  had  a  considerable 
influence  on  the  steam  consumption  An  addition  of  1  in. 
to  the  vacuum  in  the  condenser  over  26  in.  deducted  4  per 
cent  from  the  steam  used,  a  further  increase  of  the  same 
amount  1  in.  meant  a  further  gain  of  4|  per  cent,  while 
29  in.  brought  the  steam  consumption  down  per  cent 
more,  and  it  was  urged  that  29  in.  was  easy  of  realisation. 
An  analysis  was  made  of  the  running  of  the  Clyde  steamers, 
which  showed  a  gain  of  15  per  cent  in  favour  of  the 
turbine  steamers.  The  King  Edward  steamed  8|  to  9 
miles  for  each  ton  of  coal  in  her  respective  years  since 
built,  the  best  result  being  that  of  this  year,  the  mean 
speed  being  over  20  knots.  The  Queen  Alexandra  also 
averaged  nine  miles  per  ton  while  steaming  21  knots,  and 
both  vessels  make  about  20,000  miles  in  the  year.  The 
Duchess  of  Hamilton,  carrying  fewer  passengers,  steaming 
18  knots,  did  not  do  so  well,  and  the  Juno,  with  25  per 


cent  less  passenger  accommodation  and  steaming  only 
19|  knots,  required  a  ton  of  coal  for  every  6f  to  7|  miles 
run.  The  Brighton,  also  built  by  the  Dennys  at  Dumbar- 
ton, burned  10  per  cent  less  fuel  than  the  sister  steamer 
Arundel  on  the  same  service  and  making  the  same  speed. 
Again,  the  Queen,  on  the  Calais  and  Dover  route,  burns 
18'8  tons  per  2i  hours  making  two  double  runs,  as  com- 
pared with  20'2  tons  by  the  paddle  steamer  doing  a  much 
less  speed.  The  engine-room  staff  is  16,  against  20  in 
the  paddle  boat,  and  the  oil  consumption  is  reduced  to 
one  half.  Corresponding  advantage  was  proved  for  the 
Midland  boats  between  Heysham  and  the  Isle  of  Man  and 
Belfast,  as  proved  in  Mi'.  William  Gray's  paper  at  the 
Institution  of  Naval  Architects.  The  Manxman,  the 
Yickers'  boat,  showed  a  gain  of  6  per  cent,  owing  to  her 
vacuum  intensifler  system. 


The  completion  stage  of  the  new  electric  system  of 
tramways  for  the  city  of  Belfast  was  reached  on  the  30th 
ult.,  when  the  southern  routes  were  declared  open  for 
traffic,  the  remaining  portions  commencing  running  a 
few  days  after.  The  whole  of  the  work  has  been  carried 
out  in  about  ten  months  at  a  capital  expenditure  of  nearly 
one  million  pounds.  The  cables  are  laid  on  the  solid 
system  in  earthenware  troughs  filled  with  bitumen.  The 
current  is  supplied  from  the  existing  lighting  station, 
additional  plant  with  a  capacity  of  about  6,000,000  units 
per  annum  being  installed.  The  station  being  situate  in 
the  centre  of  the  system,  no  sub-stations  are  required, 
all  routes  being  supplied  with  continuous  current  direct 
from  the  station.  The  new  boilers  were  supplied  by 
Messrs.  Babcock  and  Wilcox,  the  dynamos  and  other 
electric  equipment  by  the  British  Westinghouse  Electric 
and  Manufacturing  Company  Limited,  and  the  engines  by 
Messrs.  Fairbairn,  Lawson,  Combe,  Barbour,  and  Com- 
pany Limited,  of  Leeds  and  Belfast. 


In  an  article  on  systems  of  measurement,  African 
Engineering  mentions  a  point  in  favour  of  the  British 
system  over  the  metric  system,  which  has  to  some  extent 
been  overlooked  in  recent  discussions  on  this  important 
subject.  At  the  present  day  (says  our  contemporary)  at 
least  five-sixths  of  the  machinery  and  engineering  plant 
that  is  exported  from  one  country  to  another  is  built  to 
British  measurements.  And  this  fact  is  in  itself  the 
greatest  protective  force  that  exists  for  our  machinery 
against  the  inroads  of  the  continental  manufacturers.  It 
stands  to  reason  that  as  long  as  our  foreign  friends  adhere 
to  the  metre  and  we  pin  our  faith  to  the  foot,  the  former 
will  be  severely  handicapped  in  the  sale  of  their  plant  to 
most  of  the  important  machinery  markets  of  the  world. 
In  this  age,  when  the  standardisation  of  everything 
mechanical  is  becoming  increasingly  important,  the  user 
of  machinery  objects  lo  mix  his  methods  of  measurements. 
It.  is,  therefore,  to  our  advantage  to  adhere  where  possible 
to  those  British  measurements  which  have  long  since 
become  the  accepted  standard  in  Great  Britain,  North 
America,  Japan,  China,  India,  parts  of  South  America, 
and  in  all  the  important  engineering  centres  in  Africa 
except  Egypt  and  the  French  colonies.  As  far  as  Africa 
is  concerned,  instead  of  pandering  to  the  metric  system  in 
Egypt  and  elsewhere,  it  should  be  our  strong  endeavour 
to  uphold  the  inch  and  the  foot  wherever  possible. 


For  some  time  a  service  of  boats  propelled  by  engines 
worked  from  producer-gas  plants  has  been  in  operation  on 
German  canals.  These  boats  carry  a  dead-weight  cargo 
of  210  tons  on  a  draught  of  6 J  ft.,  and  the  engines,  which 
are  of  the  horizontal  type,  drive  a  single  screw  to  give 
a  speed  of  3|  miles  per  hour  against  the  heavy  currents 
of  the  Rhine  between  Cologne  and  Rotterdam.    The  gas 
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producer  is  placed  forward  of  the  engines.  The  engines, 
which  are  of  80  to  100  horse  power,  have  four  horizontal 
cylinders  placed  opposite  each  other,  bringing  the  crank 
shaft  in  the  centre  line  of  the  boats ;  and  an  ingenious 
arrangement  is  applied  for  the  reversing  of  the  four  blades 
of  the  propeller  to  give  ahead  or  astern  motion.  Eleven 
boats  are  fitted  with  the  system,  with  engines  ranging  up 
to  100  brake  horse  power.  They  are  also  largely  used  in 
Holland.  The  consumption  of  anthracite  coal  is  only 
1'32  lb.  per  horse  power  per  hour,  and,  taking  everything 
into  consideration — first  cost,  interest,  insurance,  deprecia- 
tion, lubrication,  fuel,  wages,  etc. — the  expenses  work  out 
at  about  one-eighth  of  a  penny  per  ton  mile. 


OILS   AND  OILING. 

By  H.  R.  Carter. 
Oil  is  a  more  or  less  viscid  fluid  of  either  animal,  vege- 
table, or  mineral  origin.  Animal  oil  is  extracted  from  the 
gelatinous  or  horny  parts  of  the  beast,  or  it  may  be  from 
its  fat.  As  an  example  of  such  oils,  we  may  cite  neatsfoot 
oil  and  lard  oil,  which  are  extracted  from  the  feet  and 
fat  respectively  of  the  animal.  Fish  oil  is  another  oil  of 
somewhat  similar  origin.  The  greater  part  of  it  conies 
from  the  blubber  of  the  whale.  Sperm  or  whale  oil  is  of 
two  sorts — i.e.,  the  true  product  of  the  sperm  whale  and  the 
lighter  and  less  valuable  product  of  the  ordinary  whale, 
which  goes  under  the  name  of  Arctic  sperm.  Large 
quantities  of  animal  oils  are  produced  in  the  process  of 
separating  solid  fats  for  candle  making. 
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Vegetable  oils  are  squeezed  from  the  seeds  of  such  plants 
as  Max,  hemp,  rape,  cotton,  and  castor  oil  plants,  or  from 
such  fruit  as  the  olive. 

While  oils  of  animal  or  vegetable  origin  are  composed 
of  carbon,  hydrogen,  and  oxygen,  mineral  oils  are  carbides 
of  hydrogen.  Unrefined  mineral  oils  contain  a  little  sulphur 
and  traces  of  oxygen.  Tlie  specific  gravity  of  mineral  oils 
is  generally  less  than  organic  oils.  Mineral  oils  well  up 
in  different  parts  of  the  world  in  natural  and  unexhaustible 
springs.  The  most  important  of  these  springs  are  situated 
iu  America  and  Russia,  which  countries  export  immense 
quantities  of  such  oil.     English,  German,  and  French  shale 


oils  are  also  sometimes  used  for  oiling  and  other  special 
purposes.  Mineral  oils  have  the  enormous  advantage  of 
not  becoming  oxydised  and  of  being  inalterable  and  not 
easily  saponified. 

The  American  petroleums  are  usually  rich  in  the  lighter 
products  and  in  paraffin.  Russian  petroleums  in  the 
natural  state  are  rich  in  the  heavier  products.  The 
distillation  of  natural  mineral  oils  is  conducted  as  follows  : 
The  crude  oil  is  first  heated  to  300  deg.  Fah.,  when  the 
ether  and  gazoline  (specific  gravity,  680  to  700)  distil  over. 
Heating  to  a  still  higher  temperature,  benzine  and  the 
burning  oils  of  about  800  specific  gravity  are  next  collected. 
From  the  remaining  tarry  residue  vaseline  and  the  lighter 
lubricating  oils  are  extracted  at  about  540  deg.  Fah.  by 
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the  action  of  steam,  or  sometimes,  as  in  the  case  of  the 
vacuum  oils,  by  the  aid  of  a  vacuum,  so  as  to  avoid  decom- 
position by  heat.  The  heavy  lubricating  oils  are  next 
separated  in  a  similar  maimer  from  the  cylinder  oils  which 
form  the  residue. 

The  best  cylinder  oils  are  of  American  origin.  There  is 
a  great  variety,  but  all  are  very  viscid  at  ordinary 
temperatures,  and  contain  a  large  percentage  of  naphtha- 
line. Many  are  of  a  reddish  yellow  colour,  with  a  greenish 
sheen,  which  is  characteristic  of  American  oils.  Some 
others  are  black  and  tarry,  and  are  even  better  than  the 
more  refined  qualities. 

Oiling  is  the  use  of  oil  as  a  lubricant.  Lubrication  is  the 
introduction  of  a  thin  film  of  oil  between  two  rubbing 
surfaces,  with  the  object  of  keeping  them  apart,  and  thus 
reducing  friction.  In  machinery,  rubbing  surfaces  are 
sometimes  flat,  as  in  the  case  of  the  crosshead  of  a 
horizontal  steam  engine  slipping  along  in  its  guides  or 
slides,  but  more  often  they  are  a  journal  or  cjdindrical 
body  and  a.  hollowed-out  bearing. 

All  metals  are  of  more  or  less  granular  or  crystalline 
structure,  and  when  viewed  under  a  miscroscope  appear 
porous.  Even  when  smooth  to  the  naked  eye,  they  are 
not  really  smooth,  but  only  comparatively  so,  so  that  when 
moved  one  over  the  other  their  surfaces  interlock  more 
or  less,  causing  friction  or  resistance  to  motion.  The 
friction  between  a  journal  and  a  bearing,  running  cby, 
varies  directly  as  the  pressure.  When  kept  apart  by  a 
film  of  oil,  there  is  no  solid  friction  between  the  surfaces. 
Any  resistance  to  motion  which  there  may  be  is  due  to 
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fluid  friction,  and  is  independent  of  the  intensity  of 
pressure  produced  by  the  load  (since  oil  is  equally  liquid 
under  all  pressures),  but  varies  as  the  square  of  the  speed 
of  rubbing. 

In  an  oiled  journal,  for  instance,  a  part  of  the  oil  between 
the  journal  and  the  bearing  .sticks  to  the  journal  and  turns, 
while  a  pari  of  it  sticks  to  the  hearing  and  does  nut  turn. 
These  two  films  of  oil  slip  upon  and  along  one  another  with 
more  or  less  friction,  'lhe  thicker  the  oil  is  the  more  the 
friction,  and  vice  versa.  The  best  lubrication  is  obtained 
by  using  the  thinnest  oil  that  keeps  the  surfaces  apart. 
A  very  thin  oil  will  keep  a  journal  and  its  bearing  apart 
at  high  speeds,  for  the  speed  carries  the  oil  in  between 
them  ;  hence,  the  greater  the  speed,  the  thinner  the  oil 
may  be  if  it  be  sufficiently  profusely  applied.  If  the 
rubbing  is  slow,  a  thick  oil  must  be  applied  to  reduce  solid 
fridtion  between  the  surfaces,  in  spite  of  the  fact  thai  there 
will  be  a  certain  quantity  of  fluid  friction  in  the  lubricant 
itself.  If  an  unnecessarily  thick  oil  be  used,  motive  power 
and  consequently  coal  is  wasted.  If,  on  the  other  hand, 
the  oil  be  too  thin,  the  machinery  will  not  be  properly 
lubricated,  and  wear  and  tear  will  result.  The  thickness 
or  thinness  of  an  oil  is  termed  its  "  body  "  or  "  viscosity." 
The  body  of  various  oils  may  be  compared  by  means  of 
an  instrument  known  as  a  "viscosimeter,"  probably  the 
best  being  Redwood's,  as  illustrated,  figs.  1  and  2  being 
an  elevation  and  section  respectively,  and  made  by  Messrs. 
Baird  and  Tatlock,  Glasgow.  The  principle  adopted  is  a 
modification  of  the  sand  glass — i.e.,  the  passage  of  a  fixed 
quantity  of  oil  through  a  narrow  orifice — which  in  this 
instrument  is  of  agate,  and  is  closed  when  necessary  by  a 
small  brass  ball  attached  to  a.  wire  and  resting  in  a 
hemispherical  cavity  in  the  agate  jet.  In  testing  oils  in 
this  way  they  must  be.  brought  to  and  maintained  at  a 
regular  temperature,  usually  60  deg.  Fall.  In  the 
instrument  referred  to  the  oil  to  be  tested  is  first  heated 
to  the  right  temperature,  and  then  placed  in  the  central 
nil  cylinder,  which  is  surrounded  by  a  bath  provided  with 
agitators  and  having  a  tubular  projection  (seen  lo  the 
right),  which  provides  a  convenient  means  of  heating  the 
bath  to  the  required  temperature.  The  body  varies  in 
direct  proportion  to  the  time  required  for  a  given  quantity 
of  oil  to  flow,  and  is  usually  compared  to  a  standard  such 
as  water  or  sperm  oil. 

A  viscosimeter  of  another  sort  is  that  of  Napier,  shewn 
in  fig.  3.  This  machine  consists  of  three  concentric 
cylinders  AAA,  about  '/,,.  in.  thick  and  f  in.  deep,  turned 
out  of  copper  and  fixed  upon  a  central  spindle,  which  is 
turned  by  a  cord  passing  round  a  grooved  pulley  15.  These 
three  concentric  cylinders  turn  in  three  similar  fixed 
cylinders,  there  being  a  space  of  about  1/10in.  between  the 
surfaces,  this  space  being  occupied  by  the  oil  to  be  tested. 
The  body  of  the  oil  contained  in  the  annular  spaces  is 
measured  by  the  length  of  time  necessary  fur  the  spindle 
and  cylinders  to  make  a  given  number  of  revolutions.  The 
average  specific  viscosities  of  the  commonest  oils,  taking 
southern  sperm  =  100  deg.  vis.  as  a  standard,  are: 
Arctic  sperm,  106'2  ;  neatsfoot,  250'G  ;  lard,  224  7  ;  olive, 
21 31  ;  rape,  235.  . 

Besides  having  sufficient  body  to  keep  apart  the  surfaces 
tu  which  it  i.s  applied,  a  good  lubricant  must  he  possessed 
of  a  property,  sometimes  called  "  unctuosity  "  or  groasincss, 
which  directly  and  principally  contributes  to  the  reduction 
of  friction.  At  present  there  are  no  instruments  ful- 
lest ing  the  degree  in  which  different  oils  possess  this 
property,  lint  a.  very  fair  idea  on  this  point  may  be 
gained  by  taking  a  drop  and  rubbing  it  between  the 
forefinger  and  thumb.  If  the  oil  thus  tested  possesses 
the  property  of  unctuosity  in  a  high  degree,  the  surfaces 
will  remain  greasy  for  a  long  time.  If  they  quickly 
become  dry  and  sticky,  the  oil  lacks  unctuosity,  and  is 
but  a  poor  lubricant,  its  body  having  been  very  likely 
increased  by  the  addition  of  resin  oil. 


A  good  lubricant  should  remain  almost  unaltered  in 
viscosity  by  the  natural  differences  of  summer  and  winter 
heat,  for  the  thickening  or  complete  congelation  of  an  oil 
in  the  bearing,  when  exposed  to  a  low  temperature,  adds 
Immensely  to  the  force  required  to  turn  the  spindle  or 
shaft  which  it  is  intended  to  lubricate  ;  while  the  body  of 
an  oil  may  be  so  much  reduced  by  summer  heat  thai  it 
has  no  longer  the  power  to  keep  the  bearings  apart  and 
prevent  abrasion. 

Other  important  considerations  in  connection  with  oils 
.ire  the  temperature  at  which  they  evaporate,  their  flash 
point,  and  their  burning  temperature.  A  really  good  oil 
will  evaporate  very  slowly  indeed,  even  at  a  temperature 
of  212  deg.  Fah.:  while  cheap  oils,  containing  much 
mineral  oil  of  a  volatile  natuie,  disengage  an  inflammable 
gas  at  a  low  temperature. 

The  Hash  point  of  an  oil  is  that  temperature  at  which 
it  gives  off  an  inflammable  gas.  Mineral  oils  arc  apt  to 
have  a  low  flash  point.  When  such  nils  are  bought  for 
lubricating  purposes  they  should  lie  carefully  tested  in  this 
respect.  The  flash  point  should  never  be  below  300  deg. 
Fah. 


Fig.  3.  Fig.  4. 


The  flash  point  may  be  found  experimentally  by  heating 
the  oil  in  an  open  vessel,  while  preserving  from  draughts 
which  would  dispel  the  vapours  disengaged.  The  flash 
point  is  that  temperature  at  which  the  gases  given  off 
ignite  on  the  ne.tr  approach  of  a  naked  light.  The 
temperature  at.  which  an  oil  will  burn  is  always  higher 
than  its  flash  point  ;  hence  if  that  point  be  sufficiently  high 
there  is  no  danger  of  fire  in  the  use  of  the  oil. 

Some  kinds  of  oil  have  a  tendency  to  become  oxidised, 
and  form  a  gummy  deposit  when  exposed  to  the  air.  Such 
oils  are  not  fit  to  be  used  alone  for  lubricating  purposes, 
and  are  a  constant  source  of  tire  through  spontaneous 
combustion  when  found  upon  cotton  waste  or  other  fibrous 
material.  Mineral  oils  are  practically  free  from  a  tendency 
to  oxidise,  and  for  this  reason  may  often  be  advantageously 
mixed  with  animal  or  vegetable  oils,  forming  w  hat  is  known 
as  a  compound  oil. 

Acids  sometimes  make  their  appearance  in  oils,  being 
generally  produced  during  the  refining  process  or  appearing 
when  they  become  rancid  through  age.  Needless  to  say, 
the  presence  of  acid  in  oils  is  a  grave  defect,  on  account 
of  their  corroding  action  upon  the  metal  surfaces  with 
which  they  are  brought  in  contact.  If  an  acid  be  present 
in  an  oil*  it  may  be  detected  by  putting  a  sample  in  a 
glass  bottle,  with  a  copper  wire  running*  airtight  through 
the  stopper,  and  then  standing  the  whole  in  a  sunny  place 
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for  two  or  three  weeks.  If  during  that  time  verdigris  or 
green  rust  appears  on  the  wire,  it  may  be  taken  for 
granted  that  there  are  traces  of  acid  in  the  oil. 

The  finding  of  the  specific  gravity  or  the  weight  of  a 
specific  volume  of  an  oil  in  relation  to  the  weight  of  the 
same  volume  of  distilled  water,  one  gallon  of  which  at 
60  deg.  Fah.  occupies  277'3  cubic  inches  and  weighs  101b., 
is  a  convenient  method  of  comparison  or  test  of  purity! 
It  is  a  common  error,  however,  to  suppose  that  the  greater 
the  specific  gravity  of  an  oil,  the  more  body  it  has,  or 
that  specific  gravity  is  a  measure  of  the  body  or  lubricating 
power  of  an  oil.  In  testing  specific  gravity  the  oil  should 
have  a  given  temperature,  usually  GO  deg.  Fah.  or  15  deg. 
Cen.,  for  the  temperature  affects  the  density  in  the  pro- 
portion of  4  deg.  of  density  for  10  deg.  Fah.  or  5  deg.  Cen. 
Thus,  if  we  try  the  density  of  an  oil  at,  say,  80  deg.  Fah., 
8  deg.  should  be  added  to  the  gravity  shown;  and,' 
inversely,  if  the  oil  has  a  temperature  of  only  40  deg.  Fah., 
8  deg.  should  be  deducted  from  the  gravity  shown* 

The  specific  gravity  of  an  oil  is  most  conveniently  found 
by  the  use  of  a  hydrometer,  as  shown  in  fig.  4,  made  of 
glass,  and  consisting  of  a  graduated  stem,  a  bulb,  and  a 
balance  weight.  It  is  so  graduated  that  when  placed  in 
water  at  GO  deg.  Fah.  it  will  float,  partly  submerged,  the 
stem  well  out  of  the  water,  and  showing  the  figure  1,000, 
at  the  bottom  of  the  stem,  upon  the  surface  of  the  water' 
and  when  placed  in  an  oil,  which  is  generally  lighter  than 
water,  it  still  floats,  but  lower  down,  the  figure  upon  the 
surface  denoting  the  specific  gravity  of  the  liquid— the 
principle  underlying  the  construction  of  such  a  hydrometer 
being,  of  course,  that  law  of  hydrostatics  which  says  that 
a  floating  body  displaces  a  quantity  of  liquid  equal  to  its 
own  weight. 

The  specific  gravities  of  some  of  the  best  known  oils  are 
as  follows :  Southern  sperm,  881 ;  Arctic  sperm,  880  ■ 
olive  oil,  917;  colza  oil,  916;  castor  oil,  964;  vacuum 
velocity  spindle  oil.  952  ;  vacuum  loco,  winter  engine  oil. 
870;  vacuum  600  W.  cylinder  oil,  900. 

(To  be  continued.) 


THE   SLIP  OF   DISCHARGE  VALVES. 

By  C.  H.  Benjamin. 
During  the  past  winter  a  series  of  experiments  were  con- 
ducted, under  the  direction  of  the  writer,  to  determine 
the  effect  of  variations  in  the  lift  and  stiffness  of  the  spring 
on  the  discharge  through  the  valves  of  a  feed  pump. 

These  experiments  were  made  in  the  laboratories  of  the 
Use  School  of  Applied  Science,  the  work  being  done  by 
Messrs.  Coppersmith,  Graves,  and  Goetz. 


Fig.  1. 

The  pump  selected  for  this  purpose  was  a  4  by  6  in 
Ueane  triplex  power  pump,  driven  by  belt  from  a  counter- 
pnaft.  Thanks  are  due  to  the  company  and  to  Mr 
Crocker,  its  Cleveland  representative,  for  the  loan  of  this 
pump  for  the  tests.  Our  reason  for  the  selection  of  this 
pump  Was  the  accessibility  of  the  discharge  valves  for 
adjustment. 


Ihe  pump  was  so  arranged  that  it  could  be  driven  at 
different  speeds,  while  a  throttle  valve  and  air  chamber 
on  the  discharge  pipe  served  to  regulate  the  pressure.  The 
water  cycle  was  as  follows  : 

Water  was  pumped  through  a  3  in.  suction  pipe  A,  in 
hg.  1,  from  a  tank  B  on  the  same  level  as  the  pump 
Ijroni  the  pump  the  water  was  forced  through  a  24  in 
discharge  line  C,  having  a  stand  pipe  and  air  chamber  D. 
the  water  then  passed  through  a  regulating  globe  valve 
Jl.  and  a  2  m.  trident  water  meter  F,  finally  returning  to 
the  supply  tank. 


Fig.  2.— Indicator  card  with  water  pressure  751b.,  40  revs,  per  min. 


To  determine  the  time  and  amount  of  lift  of  the  dis- 
charge valve  on  one  of  the  pump  cylinders,  a  Crosby 
indicator  was  connected  with  the  valve  at  G.  A  yoke  on 
top  of  the  valve  supported  a  light  steel  rod,  which  passed 
vertically  through  a  carefully  fitted  brass  bushing,  and 
was  connected  to  the  pencil  movement  of  the  indicator, 
the_  usual  piston  and  spring  being  omitted.  A  light  coil 
spring  was  placed  inside  the  indicator  to  prevent  the  water 
pressure  from  forcing  out  the  rod,  and  to  always  keep 
the  latter  m  contact  with  the  yoke  on  the  valve. 

Each  valve  spring  consisted  of  four  coils  of  hardened 
brass  wire,  forming  a  helix  175  in.  in  diameter,  and  with 
a  pitch  of  0'75  in.  The  springs  were  designated  as  A,  B, 
and  C,  and  were  respectively  Nos.  14,  13,  and  10  Birming- 
ham wire  gauge.  When  calibrated  in  a  testing  machine, 
the  three  springs  showed  a  scale  per  inch  of  compression 
as  follows:  A=T31b.;  B  =  2'41b.;  C- 666 lb. 


Pressure  75  lb.,  50  revs,  per  min. 
Fig.  3. 


Pressure  75  lb. ,  60  revs,  per  min. 
Fig.  4. 


Each  test  was  run  for  2,000  revolutions  of  the  pump  or 
6,000  complete  strokes,  the  speed  being  determined  by  a 
revolution  counter  H  attached  to  the  plunger  mechanism. 

In  conducting  these  experiments,  the  speed,  water  pres- 
sure, and  the  lift  of  the  valves  were  varied  separately  and 
independently  so  as  to  determine  the  effect  of  each  on 
the  discharges,  and  the  metered  discharge  was  compared 
with  the  piston  displacements,  as  determined  by  careful 
measurements. 

In  the  tests  the  pump  was  run  at  three  speeds,  40,  50 
and  60  revolutions  a  minute,  the  rated  speed  of  the  machine 
being  50  revolutions  a  minute.    The  pressures  on  the  dis- 
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charge  line  were  50,  73,  and  100  lb.  a  square  inch,  and 
four  cards  were  taken  during  each  run,  or  one  for  each 
500  revolutions. 

In  figs.  2  to  4  inclusive  the  nine  indicator  cards  repro- 
duced show  the  effect  of  spring  tension  and  of  speed  on  the 
lift  of  the  valve.  To  interpret  the  action  of  the  valve, 
equal  time  intervals  were  marked  on  card  B  in  fig.  3,  and 
ordinates  drawn.  The  average  lift,  given  in  the  table,  is 
calculated  for  equal  time  intervals,  as  in  fig.  3. 


SO      75     IOO  SO     75     IOO  SO      75  IOO 

SPRING  A.  SPRING  S.  SPRING  C 

WATER   PRESSURE  IN  POUNDS 


Fig.  5. 

As  would  be  expected,  the  speed  of  the  pump  has  a 
considerable  influence  on  the  movement  of  the  valve,  the 
lift  increasing  with  the  speed.  The  results  of  the  tests 
are  summarised  in  the  table  and  in  the  chart,  fig.  5.  A 
study  of  either  the  table  or  the  chart  brings  out  the  follow- 
ing salient  points : 

Of  the  three  variable  factors,  valve  lift,  speed,  and  water 
pressure,  the  last  named  has  the  most  to  do  with  the  slip, 
as  may  be  seen  by  the  upward  trend  of  all  the  lines  in 
fig.  5.    The  slip  increases  with  the  water  pressure. 


Per  cent  Slip  and  Average  Lift  of  Discharge  Valve 


Spring. 

R.P.M. 

Pressure. 

Displacement. 

Discharge. 

Slip. 

Per  cent  f-ilip. 

Average  Lift. 

A 

40 

50 

260 

256-49 

3-51 

1-35 

0-125 

A 

40 

75 

260 

256-20 

3-80 

1-46 

0-133 

A 

40 

100 

260 

255-91 

4  09 

1-57 

0-142 

A 

50 

50 

260 

256-30 

3-70 

1-42 

0-172 

A 

50 

75 

260 

256-30 

3-70 

1-42 

0-183 

A 

50 

100 

260 

255-91 

4-09 

1-57 

0-190 

A 

CO 

50 

260 

256-01 

3-99 

1-53 

0-205 

A 

60 

75 

260 

255-62 

4-38 

1-68 

0  215 

A 

GO 

100 

260 

254-94 

5-06 

vd 

0-223 

B 

40 

50 

260 

256-S8 

3-12 

1-20 

0-090 

B 

40 

260 

255-91 

4-09 

1-57 

o-ioo 

B 

40 

100 

260 

255-82 

4-18- 

1-61 

o-ioo 

B 

50 

50 

260 

257-17 

2-83 

1-09 

0-128 

B 

50 

75 

260 

256-49 

3-51 

1-35 

0-132 

B 

50 

100 

260 

255  43 

4-57 

1-75 

0-148 

B 

60 

50 

260 

256-01 

3-99 

1-53 

0-157 

B 

60 

75 

260 

255-43 

4-57 

1-75 

0-162 

60 

100 

2C0 

254-94 

5-06 

1-95 

0-170 

C 

40 

50 

260 

256-59 

3-41 

1-31 

0-065 

C 

40 

75 

260 

255-72 

4-28 

1-65 

0-067 

c 

40 

100 

260 

255-23 

4-77 

1-83 

0-070 

c 

50 

50 

260 

257-17 

2-83 

1-09 

0  083 

c 

50 

75 

260 

256-30 

3-70 

1-42 

0-083 

c 

50 

100 

260 

255-91 

4-09 

1-57 

0  098 

c 

CO 

50 

260 

256-20 

3-80 

1-46 

0-107 

c 

DO 

260 

255-43 

4-57 

1-75 

0-113 

c 

60 

100 

260 

255-04 

4-96 

1-91 

0  122 

As  a  general  rule,  the  slip  is  least  for  the  medium  speed 
of  50  revolutions  a  minute,  and  is  greater  when  the  speed 
increases  or  decreases  from  this  point,  which,  as  previously 
stated,  is  the  speed  given  by  the  machine. 

Little  effect  on  the  discharge  is  produced  by  the  lift  of 
the  valve.  This  may  be  seen  from  the  dotted  line  in 
fig.  5  connecting  the  centres  of  gravity  of  the  three  groups 
of  points,  this  line  being  practically  horizontal.  All  of 
the  lines  on  the  chart  are  consistent  and  as  uniform  as 
could  be  expected  with  one  exception,  the  501b.  line  in 
the  left-hand  group,  which  should  be  lower  to  match  the 
other  sets. 

All  conditions  during  the  experiments  were  satisfactory, 
and  were  uniform,  except  as  they  were  varied  with  a  pur- 
pose. It  is  rather  remarkable  that  an  increase  of  from 
50  to  100  per  cent  in  the  lift  of  a  valve  should  not  increase 
the  slip,  but  all  the  experiments  point  to  this  condition, 
and  show  that  it  is  principally  the  pressure  in  the  discharge 
pipe  which  determines  the  difference  between  the  calcu- 
lated and  the  actual  discharge  of  the  pump. 

The  writer  hopes  to  have  an  opportunity  of  conducting 
experiments  on  a  somewhat  larger  scale,  which  will  throw 
more  light  on  this  interesting  problem. — Engineer, 
Chicago. 


THE  COMPOUND  LOCOMOTIVE  OF  TO-DAY. 

By  J.  F.  Gairns. 

I.  1  NTRODUCTORT. 

Good  engineering  as  the  compound  use  of  steam  un- 
doubtedly is,  whether  in  connection  with  stationary,  marine, 
or  locomotive  engines,  it  is  somewhat  extraordinary  that  such 
extreme  differences  of  opinion  should  exist  among  locomotive 
engineers  as  to  the  merits  or  otherwise  of  the  compound 
locomotive  as  evidenced  by  their  practice,  more  especially 
as  the  compound  locomotives  in  use  to-day  are  numbered 
not  by  tens  or  even  by  hundreds,  but  by  thousands.  Why 
this  shoidd  be  so  it  will  take  a  far  more  experienced  and 
practical  man  than  the  writer  to  explain ;  but  in  some 
respects  the  situation  can  be  analysed  with  advantage, 
and  in  introducing  this  series  of  articles  the  writer,  who 
can  claim  the  competence  of  close  study  and  knowledge  of 
the  world's  practice  in  this  respect,  if  not  the  standing 
of  the  professional  locomotive  engineer,  purposes  consider- 
ing the  arguments  for  and  against  compounding  for  loco- 
motives, and  will  endeavour  to  ascertain  the  true  position 
of  the  confound  locomotive  as  shown  by  the  practice  of 
to-day,  following  this  section  with  a  review  of  the  principal 
systems  now  employed  on  a  more  or  less  large  scale  on 
the  railways  of  the  world. 

If  one  were  asked  to  name  the  main  reason  for  applying 
compounding  to  locomotives,  it  would  be  necessary  to  refer 
primarily  to  economy  of  fuel  and  steam  consumption, 
in  which  respect  locomotive  engineering  is  in  agreement 
with  stationary  and  marine  steam  engineering;  but,  in 
the  writer's  opinion,  this  is  only  a  principal  reason  in  a 
minor  degree,  the  position  being  complicated  by  many 
other  considerations,  and  the  argument  of  to-day  should 
rather  be  phrased — -the  economical  use  of  steam,  the  pro- 
vision of  a  large  reserve  of  power,  and  the  obtainment  of 
several  mechanical  and  other  advantages. 

Economy  of  itself ,  though  a  most  laudable  object,  is, 
in  many  quarters,  of  much  less  importance  than  it  appears 
to  be,  and  it  is  somewhat  doubtful  whether,  amid  the 
multifarious  duties  that  are  to-day  required  of  most  loco- 
motive engines,  and  the  extreme  variations  of  working  con- 
ditions and  requirements,  on  the  score  of  economy  alone, 
the  compound  engine  would  even  yet  be  much  more  than 
an  experimental  curiosity. 

Firstly,  the  economy  which  can  be  effected  by  com- 
pounding is  not  by  any  means  so  large  proportionately  in 
the  case  of  a  locomotive  as  in  the  case  of  any  other  type 
of  steam  engine,  for,  owing  to  the  fact  that  a  blast  pressure 
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is  required  to  ensure  sufficient  steam  generation,  in  the 
boiler,  and  that  no  condenser  can  be  employed,  the  increased 
range  of  steam  pressure  rendered  available  for  useful  work 
by  compounding  from  that  of  the  boiler  down  to  that  of 
exhaust  is  not  so  large  as  that  of  a  condensing  stationary 
or  marine  engine,  and  the  argument  for  the  adoption  of 
compounding,  that  a  larger  proportion  of  work  units  can 
be  obtained  from  the  steam  than  by  non-compound  work- 
ing, loses  probably  half  of  its  force.  Indeed,  it  was  stated 
by  a  leading  exponent  of  locomotive  compounding  in  this 
country  some  years  ago  that  his  object  in  introducing  com- 
pound locomotives  was  to  force  his  drivers  to  work  their 
engines  economically,  whereas  comparative  extravagance 
often  resulted  by  more  or  less  careless  non-compound 
working ;  and  another  prominent  British  locomotive 
superintendent,  now  retired,  claimed  that  by  selecting  his 
drivers  he  could  obtain  as  great,  or  even  greater,  economies 
than  were  claimed  for  compounding  with  similar  or  the 
same  engines  on  the  same  work. 

Theoretically,  the  gain  to  be  effected  by  compounding 
even  for  locomotives  should  be  considerable,  but  this  is 
negatived  to  a  large  extent  by  other  considerations  in 
actual  practice. 

On  many  railways  abroad,  where  compound  locomotives 
are  employed  in  large  numbers,  the  economy  is  stated  to 
be  considerable,  and  this  is  largely  to  be  explained  by  the 
fact  that  in  large  scale  working  even  small  economies 
mount  up  very  presentably,  and  that  in  such  circumstances 
the  drivers  systematically  work  compound  engines,  and  get 
to  know  the  best  methods  of  handling  and  the  idiosyncrasies 
of  the  engines,  so  that  satisfactory  results  are  more  likely 
to,  and  do,  occur;  also  the  firemen  become  used  to  adjust- 
ing their  firing  to  suit  the  compound  locomotive,  with 
its  comparatively  light  blast,  occurring,  in  many  systems, 
only  twice,  instead  of  four  times  per  revolution. 

Secondly,  on  many  railways  special  economy  is  not 
desired,  and  the  requirement  is,  rather,  that  the  engines 
shall  be  able  to  do  any  work  in  reason  desired  of  them,, 
and  generally  a  little  more  at  times,  while  the  expenditure 
of  a  few  more  pounds  of  coal  a  mile  through  apparently 
extravagant  working  may  really  result  in  economy  if  the 
services  of  an  assisting  engine  are  thereby  saved. 

Thirdly,  the  duties  of  a  locomotive  are  so  extremely 
varied,  especially  in  British  practice,  and  the  extreme 
variations  which  occur  in  working  any  one  train  render  it 
more  or  less  impossible  to  design  the  engine  with  a  view 
to  economy  merely,  and  oftentimes  the  employment  of 
compounding  may  result  in  a  certain  weakness  on  some 
duties  and  in  some  circumstances,  so  that  the  locomotive 
engineer  is  handicapped,  and  in  many  cases  finds  that, 
considered  all  round,  it  is  better  and  more  economical  to 
follow  straightforward  simple  expansion  methods.  This  is 
in  large  measure  a  reason  why  so  few  tank  engines  are 
designed  for  compounding,  for,  although  express  and 
goods  engines  experience  great  variations  of  work — how 
varied  only  the  close  student  of  railway-traffic  methods 
can  realise — the  tank  engines  are  practically  required  to 
be  able  to  do  anything  in  the  course  of  a  day's  work. 

Thus  far  the  writer's  arguments  have  been  principally 
against  compounding  tor  locomotives,  though  intended 
really  as  explanatory  of  the  reasons  why  compound  loco- 
motives are  not  employed  universally,  or  not  at  all,  on 
so  many  of  the  British  railways  and  a  large  number  of 
foreign  lines. 

On  the  other  hand,  however,  the  arguments  in  favour  of 
compounding  are  important,  and  the  rapid  extension  of 
the  use  of  compound  locomotives  in  many  countries,  par- 
ticularly in  the  case  of  three  and  four  cylinder  engines, 
affords  evidence  that  the  position  of  the  compound  loco- 
motive engine  is  by  no  means  so  unsatisfactory  as  it  is 
sometimes  stated  to  be,  and  is  much  more  favourable  than 
it  was  some  years  ago. 

Until  the  closing  years  of  the  nineteenth  century  by  far 
the  larger  proportion  of  compound  locomotives  then  in  use 


had  two  cylinders  only,  and  the  confessedly  principal 
reason  for  their  introduction  was  that  of  economy  pure  and 
simple.  The  engines  were  intended  to  be  practically  exact 
correspondents  to  the  non-compound  engines  of  the  same 
railway,  and  if  one  may  draw  inferences  from  the  fact 
that  a  large  number  of  experiments  are  stated  to  have 
shown  that  "  the  engines  showed  no  appreciable  advantage 
over  other  engines,"  and  that,  in  this  country  especially, 
so  many  two-cylinder  compound  engines  were  converted  to 
simple-expansion,  it  seems  to  be  correct  to  presume  that 
the  economy  attained  was,  in  extended  use,  con- 
siderably less  than  was  expected,  and  the  raison  d'etre 
for  the  non-extension  of  their  use  is  found.  Even  now, 
however,  two-cylinder  compound  engines  are  numerous, 
and  many  of  them  are  built  to-day,  so  that  such  reasoning 
cannot  be  taken  as  altogether  final ;  and  it  must  be  borne 
in  mind  that  the  compound  locomotive  has  advantages  in 
that  cylinder  condensation  and  re-evaporation,  and  the 
more  or  less  deleterious  effects  of  alternate  cooling  and  re- 
heating of  cylinders  when  cutting  off  early  in  the  stroke, 
are  minimised,  while  the  pressure  transmitted  through  the 
piston  rod  is  much  more  even  throughout  the  stroke  than 
in  a  non-compound  engine. 

When  three  or  four  cylinders  are  employed,  however, 
other  advantages  result,  and  these,  combined  with  the 
attainment  of  economy,  even  if  of  small  amount,  render 
the  position  of  the  compound  locomotive  considerably  more 
favourable,  and  have  also  made  it  possible  to  provide  for 
other  practical  advantages  which,  although  not  actually 
derived  from  compounding,  result  therefrom. 

With  three  or  four  cylinders  the  engine  practically 
becomes  a  small  cylindered  two-cylinder  high-pressure 
engine,  cutting  off  somewhat  late  in  the  stroke,  and  the 
steam  is  then  re-used  in  other  cylinders  for  the  extraction 
of  further  work  in  a  way  which  will  permit  of  advantage 
from  more  regular  turning  moment  and  improved  balancing, 
the  division  of  work  over  two  directly-driven  axles,  the 
reduction  of  the  work  transmitted  through  the  individual 
piston  and  connecting  rods  and  a  greater  evenness  of  the 
work  done  throughout  the  stroke,  and  the  facility  of  adjust- 
ing the  steam  distribution  of  the  two  sets  of  cylinders  so 
that,  for  varying  conditions  of  working,  the  steam  can  be 
used  more  advantageously  than  when  there  is  a  fixed 
relation  in  the  valve  operation  of  the  high  and  low 
pressure  cylinders. 

A  further  advantage  results  from  the  fact  that  while  in 
ordinary  work  the  steam  can  be  used  under  favourable 
conditions  for  economy,  facility  is  provided  for  increasing 
the  work  done  by  reinforcing  the  exhaust  steam  for  use 
in  the  low-pressure  cylinders  with  boiler  steam  at  a 
reduced  pressure,  and  even  for  using  all  the  cylinders  for 
simple  expansion  working  to  meet  temporary  requirements, 
or  to  use  the  large  low-pressure  cylinders  as  high-pressure 
cylinders,  the  high-pressure  pistons  being  practically 
balanced  and  out  of  use. 

Compounding  is  now  carried  out  in  many  ways,  and  not 
all  the  systems  conquise  all  the  advantages  and  facilities 
above  mentioned,  but  it  is  nearly,  if  not  quite,  accurate 
to  state  that  the  compound  locomotive  of  to-day  effects 
its  economy  and  advantage  of  operation  only  secondarily, 
because  of  the  compound  use  of  steam,  the  primary 
occasion  being  the  mechanical  advantage  associated  with, 
and  rendered  possible  by,  compounding,  and  because  the 
engines  are  often  able  to  exert  an  excess  of  power  as 
compared  with  non-compound  engines,  which  enables  them 
to  do  work  which  severely  handicaps  a  simple-expansion 
engine,  and  which  sometimes  enables  them  to  deal  with 
trains  single-handed  which  ordinarily  required  the  services 
of  an  assisting  engine.  There  is  thus  provided,  besides 
the  possibility  of  achieving  economy  under  ordinary  con- 
ditions, which  economy  may  be  very  real,  even  if  smaller 
than  is  claimed,  with  consequent  less  strain  upon  the  boiler 
and  engine,  the  ability  to  adapt  themselves  for  special 
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requirements,  even  if  extravagant  working  is  entailed 
temporarily. 

In  comparing  compound  with  non-compound  engines, 
considerable  confusion  is  often  caused  by  the  difficulty  of 
establishing  a  satisfactory  basis  for  comparison,  and  many 
ill-advised  comparisons  deprecatory  of  compound  engines 
have  appeared  in  print ;  but  it  is  believed  that  if  the  reasons 
for  the  use  or  non-use  of  compounding  are  carefully  sought 
for,  and  the  conditions  and  requirements  of  work  carefully 
considered,  the  policy  of  the  traffic  and  locomotive 
officials  of  a  railway  also  receiving  attention,  the 
true  position  of  the  compound  locomotive  will  be 
found  to  be  considerably  more  satisfactory  than  it 
appears,  and  it  is  fairly  safe  to  prophesy  that  before 
another  decade  has  terminated  the  compound  locomotive 
will  occupy  a  standard  position  in  locomotive  engineering, 
though  it  may  not  be  universal  even  then. 

Having  thus  reviewed  the  position  occupied  by  the  com- 
pound locomotive  to-day,  the  principal  systems  now  in 
regular  and  more  or  less  extended  use  will  be  considered 
in  the  following  articles  of  this  series. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Failure  of  a  Main  Steam  Pipe,  due  to  Bad  Fitting. 

No.  1,55G. — This  report  deals  with  an  explosion  from 
the  main  steam  pipe  conveying  steam  to  the  pumping 
engine  of  a  colliery  in  South  Wales.  The  arrangement 
of  the  piping  is  shown  on  the  accompanying  sketch.  A 
1 J  in.  drain  pipe,  which  is  always  open,  is  fitted  to  the 
6  in.  range  above  the  surface  about  18  ft.  from  the  stop 
valve  A,  and  three  §  in.  drain  cocks  to  the  pipes  below 
the  surface,  one  on  the  4  in.  branch  to  the  hauling  engine, 
and  two,  marked  F  aud  H,  on  the  pipes  leading  to  the 


and  all  the  engine  drains  were  open,  to  allow  the  steam 
to  blow  the  water  out  of  the  pipes,  but  the  engine-man 
could  not  say  whether  the  drain  F  wa.s  open  or  shut.  The 
joint  D  still  blew  badly,  and  as  the  pressure  increased  the 
escape  at  the  joint  got  worse.  The  manager,  the  pitman, 
and  the  day  engine-man  descended  the  shaft,  and,  as  the 
joint  was  then  blowing  very  badly,  the  pitman,  accom- 
panied by  the  others,  entered  the  recess  to  try  and  shut' 
the  stop  valve  B,  and  were  just  getting  near  it  when  the 
explosion  took  place.  The  pressure  was  stated  to  lie  91  lb. 
per  square  inch.  The  pipe  (J  that  failed  and  the  steam 
pipes  in  the  recess  and  pumping  engine  house  at  the  bottom 
of  the  shaft  were  inspected  by  the  Board  of  Trade  Surveyor. 
The  pipe  was  in  good  condition,  but  the  incrusted  matter 
on  the  threads  of  the  screw,  both  on  the  pipe  and  inside 
the  bore  of  the  Manges,  clearly  showed  that  the  latter 
had  only  been  screwed  on  the  pipe  for  %  in.,  at  each  end, 
and,  as  the  screw  is  tapered  £  in.  on  the  ends  of  the  pipe, 
while  the  bore  of  the  flanges  is  parallel,  it  would  not  be 
difficult  to  draw  the  flanges  off.  The  threads  were  partly 
stripped,  but  not  corroded.  Each  flange  should  have 
been  screwed  on  to  the  pipe  until  its  face  was  flush  with 
the  end,  but  this  was  the  making-up  length  between  the 
bends,  and  it  was  too  short;  the  flanges  appear  therefore 
to  have  been  slacked  back  as  far  as  possible  to  make  up 
the  deficiency  in  the  length,  and  this  accounts  for  the 
defective  manner  in  which  they  were  fitted.  The  drain 
cock  F  is  placed  at  the  lowest  part  of  the  range;  therefore 
it  should  have  been  opened  to  allow  the  water,  which  is 
always  forming  in  the  pipes,  to  escape,  and  as  the  seat  of 
the  stop  valve  C  worked  back  to  the  face  of  the  valve  the 
escape  of  the  water  through  the  cylinders  of  the  pumping 
engine  was  prevented.  As  the  conditions  for  water-hammer 
action  were  favourable,  it  is  not  surprising  that  the  explo- 
sion took  place. 
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pumping  engine.  Owing  to  that  part  of  the  colliery 
being  nearly  worked  out,  and  an  alteration  in  the  piping 
being  necessary,  it  was  decided  to  do  away  with  the  short 
cast-iron  pipes  originally  fitted,  and  substitute  wrought- 
iron  pipes  of  greater  length;  also  an  additional  inter- 
mediate stop  valve  B.  This  work  was  completed,  and  the 
engine  was  made  read}'  for  a  start.  The  stop  valves  B 
and  C,  the  18  drains  on  the  cylinders  and  valve  casings 
of  the  pumping  engine,  and  the  drain  cocks  on  the  steam 
pipes  were  opened  to  allow  the  water  due  to  condensation 
to  escape;  then  the  stop  valve  A  was  opened  gradually, 
about  one-tenth  of  a  turn  at  a  time,  to  warm  the  pipes, 
and  when  the  pipes  were  clear  of  water  the  pumps  began 
t")  move.  Shortly  after  the  joint  marked  1)  began  to  blow, 
and  as  it  was  later  making  a  loud  hissing  noise  and  the 
pump  was  not  doing  so  well,  giving  an  occasional  jump, 
the  engine-man  signalled  for  the  stop  valve  A  to  be  shut, 
He  then  re-made  the  joint,  and  sigualled  for  the  valve 
to  be  re-opened.    The  stop  valves  B  and  C,  the  drain  H. 


Failure  of  a  Steam  Pipe,  due  to  Water  Hammer. 

No.  1 ,557. — The  pipe  which  failed  was  of  mild  steel 
10  ft.  G  in.  long,  8  in.  internal  diameter,  and  5/16  in.  thick- 
ness. It  conveyed  steam  from  a  Lancashire  boiler  to  the 
main  range  of  piping,  from  which  three  engines  were 
worked,  driving  dynamos  for  the  generation  of  electric 
power  and  light  at  the  works  of  Messrs.  S.  Z.  de  Ferranti 
Limited,  Hollingwood,  near  Manchester.  At  the  time  of 
the  explosion  the  stop  valve  on  the  Lancashire  boiler  was 
closed  owing  to  that  boiler  being  under  repairs.  Steam 
was  being  supplied  by  I  he  Babcock  and  Wilcox  boiler  from 
the  stop  valve  of  which  a  wrought-iion  steam  pipe  2jin. 
in.  diameter  led,  and  was  joined  to  the  main  range.  At 
the  junction  of  the  pipes  an  Aulds'  reducing  valve  was 


fitted,  also  a  \\ 


safety  valve,  each  of  which 
was  adjusted  to  1304b.  per  square  inch.  On  the  branch 
steam  pipe  leading  to  the  Ferranti  engine  a  1  in.  patent 
automatic  drain  trap  and  a  Jin.  drain  valve  were  fitted. 
A  similar  1  in.  automatic  drain  trap  was  fitted  to  the 
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branch  pipe  leading  to  the  Ballwood  engine.  On  opening 
any  of  the  drain  traps,  the  pressure  of  steam  in  the  pipe 
was  suddenly  reduced.  Thus,  on  opening  the  |in.  drain, 
the  pressure  fell  from  1501b.  to  145.1b:  When  the  1  in. 
drain  was  opened  it  fell  to  1381b.,  and  when  the  second 
1  in.  drain  was  opened  it  fell  to  1301b.  Under  ordinary 
working  conditions  it  was  quite  possible  for  the  three 
drains  to  open  at  the  same  time,  the  effect  being  to 
reduce  the  pressure  of  steam  in  the  pipe  about  20  lb.  per 
square  inch — i.e.,  from  1501b.  to  1301b.      There  was  no 


TRADE  NOTES. 


The  Forgrowe  Machinery  Company  Limited, 

Admiral  Street,  Dewsbury  Road,  Leeds,  scud  illustrated  list  of 
wrapping  machines,  as  u-ed  largely  by  chocolate  manufacturers 
and  others. 

"  Boii.er-feed  Steam  Pumps"  is  the  title  on  a  splendidly- 
illustrated  catalogue  issued  by  Messrs.  Frank  Pearn 
and  Company  Limited,  West  Gorton,  Manchester. 
Full  particulars  and  dimensions  are  given  of  Messrs.  Pearn's 
well-known  Manchester,  Cameron,  Pearn  types  of  single  and 
double  acting  pumps,  and  also  duplex  ram  pumps. 


Report  1557. 


drain  pipe  on  the  range,  between  the  stop  valve  of  the 
Lancashire  boiler  and  the  new-  vertical  expansion  bend, 
consequently  that  portion  of  the  pipe  would  become  rilled 
with  water,  which  a  sudden  alteration  of  pressure  would 
tend  to  set  in  motion,  and  produce  water  hammer.  This, 
in  the  opinion  of  the  Board  of  Trade  Surveyor,  led  to  the 
explosion. 


Failure  of  a  Cast-iron  Steam  Pipe,  due  to  Flaw. 

No.  1,558. — This  report  refers  to  the  failure  of  a  cast- 
iron  pipe  forming  part  of  the  main  range  of-  steam  piping 
at  a  mill  at  Wakefield.  The  pipe  was  about  15  years  old, 
and  the  thickness  of  the  metal  forming  the  body,  where  the 
fracture  occurred,  varied  from  19/32  in<  to  13/16  in.  The 
noise  of  escaping  steam  was  heard  immediately  after  the 
stopping  of  the  engines  after  the  day's  work,  but  owing 
to  the  steam  being  highly  superheated  it  could  not  be 
immediately  discovered.  After  steam  had  been  shut  off 
the  pipe  was  disconnected,  and  broke  soon  after.  On 
examination  clear  indications  were  found  of  a  flaw  having 
existed  for  some  time  previous  to  the  final  fracture.  The 
metal  appeared  to  be  of  fair  quality,  and,  with  the  excep- 
tion of  unequal  thickness,  the  casting  appeared  to  have 
been  originally  sound  and  satisfactory.  It  was  extremely 
fortunate  that  the  fracture  was  discovered  before  the  pipe 
Itioke  in  two. 


The  Great  Central  Locomotive. — With  reference  to  the 
article  which  appeared  in  our  last  week's  issue,  describing  and 
illustrating  the  new  "Atlantic"  type  express  locomotive,  we 
are  asked  to  state  that  the  exhaust  injector  referred  to  was 
supplied  by  Messrs.  Davies  aud  Metcalfe  Limited,  proprietors  of 
the  Patent  Exhaust  Steam  Injector  Company,  of  Romiley,  near 
Stockport. 


Electrjc  Heating. — The  Prometheus  system  of  heating  by 
convection  is  described  in  this  brochure,  and  illustrations  given 
of  56  different  patterns  of  convectors,  eight  radiators,  and  one 
combined  convector  and  radiator.    The  designs  are  all  neat  and 


artistic,  particularly  many  in  antique-finished  copper,  these  goods 
being  made  of  the  finest  hand-beaten  metal,  and  the  workman- 
ship of  the  highest  quality.  The  British  Prometheus 
Company  Limited,  of  Kingston-on-Thames,  are  makers 
of  these  woods. 
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SOME   MODERN   BRITISH   MACHINE  TOOLS. 


The  importance  of  maintaining  steady  progress  in  the 
design  and  construction  of  machine  tools  is  a  matter  which 
cannot  very  well  be  over-estimated.  Rapidity  of  pro- 
duction and  thoroughness  in  the  finish  of  the  articles  pro- 
duced are  equally  vital  to  the  success  of  manufacturing 
firms    and   others   engaged    in    the   highly  competitive 


•  Fig.  1.— Radial  Drilling  Macliiue,  by  Messrs.  James  Arelidale  and  Co.  Ltd., 
Birmingham. 

enginering  trade  of  the  present  day.  Makers  of  machine 
tools  are  called  upon  to  supply  plant  by  means  of  which 
work  can  not  only  be  turned  out  quickly  and  with  excellent 
finish,  but  which  will  also  allow  of  economy  in  the 
methods  of  production.  The  quality  in  every  respect 
of  the  machines  turned  out  by  the  leading  British 
firms   engaged   in  this  line   of   business   leave  nothing 


in  this  country,  still  occupy  a  foremost  position.  We  are 
frequently  applied  to  by  readers  for  illustrations  and  par- 
ticulars of  various  types  cf  machines  used  in  engineering 
workshops,  and  we  have  pleasure  in  responding  to  these 
requests  by  publishing-  herewith  a  few  examples  of  modern 
appliances  of  the  kind  under  discussion,  which  we  shall 
hope  to  supplement  from  time  to  time  by  others  of  a 
similar  character  and  by  different  makers.  In  fig.  1  is 
shown  a  new  type  of  radial  drilling  machine  manufactured 
by  Messrs.  James  Archdale  and  Company  Limited,  of 
Birmingham.  This  is  of  an  improved  type,  designed 
specially  to  ensure  rigidity  and  convenience  when  working. 
The  frame  consists  of  a  fixed  centre  column  supported  by  a 
stiff  upright  bracket  bolted  to  the  base  plate,  and  bound 
together  by  a  steel  tension  bolt  passing  from  top  to  base. 
The  column  is  also  supported  near  the  centre,  and  carries 
a  rotating  sleeve,  on  which  the  radial  arm  is  adjusted 
Vertically  by  power,  the  weight  of  both  heing  taken  on 
special  roller  bearings. 

The  spindle  is  formed  in  one  length  through  the  upper 
and  lower  guides,  and  is  balanced  and  graduated  in 
sixteenths  of  an  inch.  It  is  fitted  with  hardened  steel 
hall  thrusts  and  eight-feed  speeds.  The  motion  is  positive 
gear  driven,  the  four  speeds  being  instantly  changed  by 
lever,  and  quick-return  motion  is  also  provided  for.  The 
saddle  carries  double  gear  and  also  reversing  gear,  both 
of  which  may  be  operated  whilst  running,  or  the  spindle 
may  lie  stopped  by  placing  the  reversing  lever  in  mid- 
position.  The  saddle  can  be  rapidly  traversed  along  the 
arm  by  means  of  a  rack  and  pinion,  and  clamped  in  any 
position  required.  The  machine  has  a  large-size  box  table 
in  addition  to  the  base  plate.  This  requires  no  setting, 
and,  being  supported  at  the  end,  is  equal  to  a  fixed  table. 
It  may  be  swung  completely  clear  of  the  base,  and  can 
also  be  arranged  to  swivel  if  desired.  The  radius  of  the 
arm  is  5  ft.,  and  the  spindle,  which  is  2  J  in.  diameter, 
has  a  horizontal  traverse  of  3  ft.  4  in.  and  a  vertical 
traverse  of  15  in.  Work  measuring  5  ft.  Gin.  in  height 
can  be  admitted  between  the  spindle  and  base  plate.  The 
vertical  adjustment  of  the  radial  arm  is  3  ft. ,  the  capacity 
2f  in.  diameter,  maximum  spindle  speeds  382  revolutions 
per  minute,  -and  minimum  17'8.  The  feed  speeds  in 
revolutions  per  inch  range  as  follow  :  40,  73,  101,  and  156. 

Fig.  2  illustrates  another  of  the  same  firm's  appliances. 
This  is  a  machine  specially  designed  for  grinding  axles, 
piston  rods,  etc.,  perfectly  parallel  and  cylindrical,  and 


! 


Fig.  2.'— SPECIAL  [.MACHINE  FOR  GRINDING  LOCOMOTIVE  AXLES,  PISTON  RODS,  ETC. 


to  be  desired,  and  one  has  only  to  make  a  casual  observa- 
tion of  the  standard  of  work  performed  by  them,  and  the 
rapidity  and  economy  with  which  they  are  operated,  to 
know  that  in  this  matter  of  machine-tool  manufacture  vre, 


it  is  also  arranged  for  grinding  in  taper  form.  The  bed 
is  of  box  section  for  ensuring  great  rigidity,  and  a  trough 
fitted  with  a  strainer  is  provided  for  removing  the  emery 
dust,   so  that   the  water  may   be  used  over   again  if 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

Compiled  by  Mkssrs.  MARKS  and  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  lakes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C. ;  13,  Temple  Street,  Birmingham;  or  30,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Agriculture,  including  implements. 

25115  C.  Fischer :  Potato-harvesting  machines.  25166  F.  B. 
Martin:  Flower  pots.  25177  C.  Lean  (The- Maschinenban 
Anstalt  Humboldt,  Germany)  :  Process  and  devices  for  sifting 
or  riddling  substances  of  and  desired  size  of  grain.*  25205 
J.  G.  Kearsley  and  W.  .Shepherd :  Combined  turnip  hoe  or 
thinner  and  scruffier  for  horse  power.  25363  J.  Batchelor :  Hose 
reels.*  25364  D.  R.  Mills :  Edging  tiles,  pots,  vessels,  etc.,  for 
holding  plants,  etc. 


Arms  and  Ammunition. 

24884  W.  Upton:  Explosive  mixture.  24909  F.  Greener:  Rifle 
sights.  24915  F.  Hirst:  Tools  for  cleaning  guns.  24958  G.  C. 
Marks  (C.  Lamargesse,  Italy);  Armour  plates.  25014  C.  Leven : 
Attachment  for  rifles.  25208  E.  P>.  Ludlow:  Motor  gun  car- 
riages. 25222  A.  H.  Hill  and  W.  Williams:  Air  guns.  25239 
H.  Boyd:  Explosive.  25307  E.  Harrison:  Rifle  sight.  25383 
F.  Schneider:  Receiving  apparatus  for  explosive  submarine  and 
land  mines.*  25403  H.  T.  Ashton  and  J.  J.  Speed:  Small  arms. 
25413  G.  Russell :  "Gas  check "  arrangement  for  firearms. 
25427  J.  F.  Luckmann:  Aerial  animated  self-righting  target. 
25448  F.  Greener:  Breech  action  of  rifles. 


Bottles,  Glass,  &c. 

24939  G.  A.  Thornhill:  Machine  to  facilitate  the  labelling  of 
bottles.  25089  J.  H.  nee  Mathiaschowsky :  Platform  for  win- 
dows for  cleaning  latter.*  251)91  E.  Kern:  Bottle  stopper.* 
25094  J.  Wolf:  Moulds  for  glass-blowing  machines.*  25095 
J.  Wolf  :  Moulds  for  glass-blowing  machines.*  25206  G.  Booth  : 
Bottling  of  aerated  waters.  25211  G.  Stanich :  Non-refillable 
bottles.*  25273  J.  E.  Bousfield  (L.  Scott  Fenwick,  Germany)  : 
Non-refillable  bottle.*  25362  B.  Adriance  and  A.  Calleson  : 
Bottling  machines.*  25424  W.  Cook  and  S.  G.  Millward:  Cork 
stoppers  for  bottles,  etc.  25481  H.  H.  Lake  (W.  H.  Dodge. 
U.S.A.):  Caps  and  closures  for  bottles,  jars,  etc.* 


Building  and  Construction. 

24908  H.  Meryweather,  T.  H.  Merryweather,  and  H.  Merry- 
weather,  jun. :  Door,  gate,  etc.  24969  F.  M.  H.  Jones:  Improved 
building  block.*  25096  H.  Bennett:  Smokeless  chimney  pot. 
25121  H.  H.  Woolidge :  Embossed  hollow  relief  decorations. 
25132  E.  Hurden:  Window  sashes.  25157  R.  Bowen :  Mixing 
concrete.    25191  T.  Oddy:  Artificial  flag-making  machines,  etc. 

25300  A.  S.  Pierson  :  Reinforcing  device  for  concrete  structures.* 

25301  G.  Harry:  Fireproof  flooring.  25317  H.  Hesse:  Brick- 
moulding  machines.  25376  J.  Weise :  Wall  and  ceiling,  etc., 
covering.    25472  G.  Baker:  Sliding  sash  windows. 


Chemistry  and  Photography. 

24935  O.  Stern-Sonneborn  Akt.-Ges. :  Manufacture  of  ricinus 
oil  product.*  24936  O.  Stern-Sonneborn  Akt.-Ges.:  Manufacture 
of  ricinus  oil  product.*  24964  E.  Schneider:  Printing  apparatus 
for  photographic  purposes.*  24990  A.  J.  Rixon :  Dishes  or 
trays  for  photographic  purposes.  25040  E.  Russell-Clarke:  An 
improved  method  of  and  machine  for  copying  photographs, 
pictures,  and  the  like.*  25081  A.  T.  Cocking  and  Kynoch 
Ltd. :  Solvents  for  nitro  cellulose.  25215  W.  G.  Brown  :  Photo- 
graphic printing  frame  for  multiple  or  combination  printing. 
25237  C.  Beck  and  H.  C.  Beck:  Photographic  shutteis.*  25276 
W.  F.  Butcher:  Negative  boxes.  25371  A.  J.  Boult  (H.  F. 
Brown,  U.S.A.):  Treatment  of  sulphide,  etc.,  ores.*  25466  E. 
Schatz:  Gas  analysis.*  25470  A.  Smith:  Ethyl  chloride  and 
other  anaesthetics  inhalers.  25492  L.  Shaw:  Photo  printing 
apparatus.  25498  C.  D.  Abel  (Akt.-Ges.  fur  Anilin  Fabrikation, 
Germany)  :  Manufacture  of  dyestuffs  of  the  triphenylmethane 
25516  J.  P.  Cribb :    Photographic  focusser. 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

24968  J.  Bowen:  Detachable  receptacles  for  cash  tickets.  25039 
E.  Peschel :  Coin-freed  shooting  apparatus.      25295  H.  W., 
.  G.  W.,  and  F.   Chinnery:    Coin-freed   electrical  advertising 
device. 

Cycles  and  Cycle  Accessories. 

24967  H.  H.  Collier:  Stands  for  cycles.  25013  G.  H.  Lay, 
J.  Lay,  and  J.  H.  W.  Bourne:  Adjustable  handle  bars  for  cycles. 
25038  A.  H.  Stanley  (G.  T.  J.  Boissevain,  Holland):  Anti- 
friction devices  for  velocipedes.  25076  W.  Bullows  and  I. 
Stanley:  Folding  bicycle  stand.  25086  H.  Webb:  Adjustable 
handle  bar  for  roller  brakes  of  motor  cycles,  etc.  25108  F.  T. 
Balmer  and  J.  Wood:  Cycle  lamps.  25160  A.  Anthonie  Wilton 
van  Reede  C.  Zoon:  Spring  wheels  for  cycles,  etc.  25223  A.  J. 
Allen:  Lamp  bracket  for  cycles.  25279  E.  Santon  :  Bicycle,  etc., 
locks.*  25308  F.  Osborn  and  P.  Price  (The  Standard  Tube 
and  Conduit  Co.) :  Cycle  hubs  and  wheels.  25417  J.  Hobkirk : 
Bicycle  gearing,  etc.    25420  E.  A.  Radnall  :  Cycle  brakes. 


Electrical. 

24931  R.  F.  T.  Vearner  and  R.  C.  Griesbach  :  Electrical  time 
switches.  24943  M.  R.  De  Malval :  Telephonic  and  other 
electrical  apparatus.  24962  E.  A.  Mitchell  and  The  Dolter 
Electric  Traction  Ltd.:  Electric  traction  systems.  24995  G.  E. 
Carr:  Method  of  and  means  for  the  control  of  any  bank  of 
electric  lamps,  displaying  characters  and  the  like.  24996  L.  1'. 
Codd:  Electric  arc  lamps.  24998  S.  Hindley :  Trolley  boom 
controlling  apparatus  for  electric  tramcar  and  like  vehicles. 
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25007  T.  Wallis  :  Trolley  poles.  25023  H.  C.  E.  Jacoby  :  Electric 
Lifts.  25032  O.  .C.  Hawkes:  Electric  stoves.  25047  Sir  O.  J. 
Lodge,  Knight,  A.  Muirhead,  and  E.  E.  Robinson:  Vapour 
electric  apparatus.*  25058  The  Laud-und  Sakabelwerke  Akt.- 
Ges. :  Insulation  of  electric  cables.*  25114  T.  H.  Scrimshaw: 
Electric  lock.  25131  C.K.Mills  (M.  Vitons  and  W.  P.  Hammond, 
U.S.A.):  Switchboards.  25147  The  Elektrizitats  Aktien-Gesell- 
schaft  vorm.  W.  Lalimeyer  and  Co. :  Alternating-current  motors.* 
25153  Soc.  Industrielle  des  Telephones  Constructions  Electriques: 
Protecting  electric  apparatus  from  excessive  voltage.*  25169 
L.  Krieger  and  Cie.,  Parisienne  de  Voitures  Eleqtriques  (Pro- 
cedes  Krieger)  :  Electric  vehicle  switch.*  25171  L.  Krieger: 
Controlling  an  electric  motor.*  25174  Soc.  Anon.  Electro- 
metallurgiquc :  Electric  furnace.*  25224  E.  A.  Everett:  Cases 
for  electrical  instruments.  25236  The  Allgemeine  Elektricitats- 
Ges. :  Improvements  in  Nernst  lamps.*  25257  F.  Janevek : 
Arc  lamps.*  25283  H.  Dolter  and  G.  Merters:  Electro-mag- 
netic band  brakes  for  vehicles.*  25287  A.  J.  Peterson:  Striking 
electric  arcs  between  electrodes.*  25288  A.  F.  Street :  Electric 
signalling  apparatus.*  25347  J.  H.  Chiloote:  Electric  cut- 
outs.* 25353  J.  Taylor:  Generating  electricity  on  motor  cars 
or  boats.  25356  A.  H.  W.  Trilke:  Electrical  winding  device 
for  clock  and  wheel  trains.*  25361  P.  J.  Crundall  Day  and  B. 
Wiesengrund :  Electrically-driven  hydraulic  pumps  for  operat- 
ing lifts.  25365  S.  B.  Forwood :  Trolley  current  collectors  for 
electrically-driven  vehicles.  25393  The  Elektrizitats  Akt.-Ges. 
vorm.  W.  Lalimeyer  and  Co.:  Limiting  the  speed  of  series 
alternating-current  electro  motors.*  25405  The  British  Thom- 
son-Houston Co.  Ltd.  (General  Electric  Co.,  U.S.A.)  :  Electrical 
distribution  systems.  25415  S.  Heushaw  and  J.  Swindells : 
Controlling  trolley  poles  of  electric  cars,  etc.  25464  P.  J. 
Mantle:  Mouthpieces  for  telephones.  25471  F.  J.  Jones. 
Electric  switches.  25490  Sir  O.  J.  Lodge  and  A.  Muirhead: 
Wireless  telegraphy.  25502  The  Dresdner  Gasmotoren  fab. 
vorm.  Moritz  Hille:  Contact  breaker  for  magneto-ignition 
devices.*  25512  The  British  Thomson-Houston  Co.  Ltd.  (The 
General  Electric  Co.,  U.S.A.):  Control  of  electric  circuits. 
25513  The  British  Thomson-Houston  Co.  Ltd.  (The  General 
Electric  Co.,  U.S.A.) :  Control  of  electric  circuits. 


Engineering  and  Mechanical. 

24885  P.  R.  Peisler:  Forging  hammers.*  24892  A.  Watson, 
jun  .  Mechanism  for  transmitting  power.  24906  White  and 
Poppe  Ltd.,  and  P.  A.  Poppe :  Bearings  for  shafts.  24910 
A.  Schluck  •.  1'wo-part  keying  ring  for  toothed  wheels.*  24911 

G.  A.  Watson  and  F.  S.  Freestone:  Stone-cutting  machines. 
24928  A.  J.  Allen:  Catch  for  holding  the  sun  wheels  in  a  three- 
speed  gear.  24929  A.  J.  Allen:  Method  of  holding  two  sun 
wheels  in  a  three-speed  gear.  24941  G.  Conroy :  Pumps.  24944 
A.  Bastian:  Machines  for  screwing  bolts.  24950  L.  P.  Wmby: 
Stop  valves.  .24966  A.  H.  Pease :  Motive  power  transmission 
mechanism.  24972  The  Warwick  Machinery  Co.  Ltd.  (Ihe 
General  Electric  Co.,  United  States :  Elastic-fluid  turbines. 
24978  C.  Burrell,  jun.,  and  F.  W.  Doran:  Differential  driving 
gear  for  traction  engines,  etc.  24980  W.  Ward:  Self-closing 
taps  or  valves.  249t!l  A.  Loitron :  Variable-speed  gearing. 
24986  J.  Evans,  W.  Evans,  J.  O.  Evans,  and  J.  Brindley: 
Pumps.  24994  H.  Johnson:  Change  speed  and  reverse  gear 
for  the  transmission  of  power.  25025  J.  W.  Wedderburn,  W. 
A.  Webber,  and  W.  H.  Wedderburn :  Cam-actuated  gripping 
device  for  ropes.  25033  Davy  Bros.  Ltd.,  and  E.  Crowe.  Con- 
trolling gear  for  reversing  rolling  mill  engines.  25036  A. 
Ransome  and  W.  T.  Jones:  Planing  and  other  machines  having 
reciprocating  cutters.  25065  A.  W.  Prentice  and  A.  Shiels: 
Driving  mechanism.  25071  H.  Sack:  Hydraulic  shears.  25078 
White  and  Poppe  Ltd.,  and  P.  A.  Poppe:  Clutch.  25082  R. 
Harrop :  Positive  starting  motion  for  balling  machines.  25101 

H.  Robinson :  Turbine  blades.  25102  H.  Johnson :  Knurler. 
25130  B.  J.  B.  Mills  (R.  Whitaker,  R.  W.  Johnson,  and  J.  W. 
Johnson,  U.S.A.) :  Shaft  packing.*  25137  J.  Hodson  :  Gripping 
device  or  chucks.  25138  A.  W.  Prentice  and  A.  Shiels:  Driving 
mechanism.  25139  A.  Ross  and  J.  W.  Pateman :  Valves.  25141 
J.  A.  H.  Abel:  Cranes.*  25155  L.  Genton :  Gravity  motors. 
25158  R.  H.  Anderson:  Rock  drills.  12175  E.  Schwob  and  L. 
Girod :  Means  for  restraining  the  movements  of  mechanism 
parts.  25176  J.  S.  Ruston  and  O.  Reeke :  Governing  engines.* 
25189  El.  de  Visines  du  Boulay :  Pumps  and  compressors  used 
for  aauids  or  gases.  25213  H.  A.  Scott:  Self-cleaning  feeding 
hopper.  25221  H.  Smith  and  Co.,  and  H.  .  Smith  and  O. 
Smith:  Hydraulic  presses.*  25226  C.  A.  Allison  (Montauk 
Engineering  Co.,  U.S.A.) :  Thrust  bearings*  25235  S.  II. 
Adams:  Overflow  weirs.  25264  H.  H.  Lake  (The  Pickering 
Governor  Co.,  U.S.A.):  Governor  heads.*  25265  H.  N.  Good- 
win: Exhaust  devices  for  marine  engines.*  25267  Girolano 
De  Simone  fu  Giovanni:  Valves.*  25281  W.  Michalk :  Steam 
lubricating  apparatus.*  18808a  C.  P.  E.  Schneider,  H.  Scul- 
fort,  and  H.  Fockedey :  Operating  lathe  slide  rests.*  25298 
A.  L.  Moore  and  L.  P.  Blot:  Bolt  clippers.*  25322  H.  B. 
Stocks  and  J.  R.  Webb:  Percussive  hand  tools,  power  hammers. 
25337  J.  Broomfield:   Pipe  cutter.    25344  A.  E.  Lealan  and 


W.  J.  Wardle:  Tools  for  nut  blank  forging  machines.  25350 
A.  H.  G.  Beale:  Grinding  and  sharpening  tools.  25367  J.  P. 
Hispa :  Automatic  releasing  or  opening  mechanism  for  grab 
buckets*  25379  P.  Lorillard:  Conveyers.*  2538D  P.  Lorillard : 
Conveyers.*  25391  Societe  rEclairage  Electrique:  Multi- 
cellular centrifugal  turbine  pump.*  25429  G.  P.  Clark:  Hand 
or  machine  tools.  25432  C.  Moreland :  Obtaining  power  from 
the  rolling  action  of  the  sea.  25433  J.  McKenzie:  Operating 
punching  machines.  25436  A.  Spreckley :  Gearing.  25453  I.  J. 
Haddon:  Tube  cutter.*  25488  W.  H.  Russell:  Roller  bearings.* 
25499  C.  Prince  de  Loewenstein :  Effecting  a  closed  cycle  of 
operating  for  hot-air  supply  to  a  motor.*  25503  F.  R.  C.  Joyce : 
Variable-speed  gearing.  25508  C.  J.  Klein:  Means  for  convert- 
ing motion.    25511  J.  T.  Jepson:  Automatic  couplings. 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

24914  R.  W.  H.  Rodney:  Oil  engines.*  24937  E.  D.  Cahen: 
Method  of  starting  explosion  engines.*  24953  M.  Girola : 
Internal-combustion  engines.  24957  W.  P.  Harris:  Exhaust 
silencers.  25043  W.  H.  Astell  and  Orleans  Motor  Co.  Ltd. : 
Throttle  valves  for  internal-combustion  engines.  25049  E.  A. 
F.  DeRetz:  Explosion  turbines.*  25080  H.  G.  Atkinson:  Spark- 
ing plugs.  25129  A.  J.  B.  Lege:  Internal-combustion 
engines.  25199  W.  Dentith  and  H.  Midgley :  Exhaust  silencer 
and  automatic  brake  for  motor  cars,  etc.  25500  W.  Piner : 
Securing  the  gudgeon  pins  of  explosion  engines,  etc. 


Engines,  Steam. 


25134  L.  R.  Cayley  and  L.  P.  Edwards:  Steam,  etc.,  turbines. 
25297  J.  W.  Smith:  Steam  turbine.*  25484  B.  Schaffer:  Steam 
engines. 


Food  Products. 

25010  O.  Zimmermann  and  C.  H.  Buchanan:  Process  for 
bleaching  and  sterilising  corn  and  its  products.*  25068  F. 
Lehfeldt  :  Purifying  butter,  oils,  fats,  lard,  and  the  like.  25133 
W.  J.  Winch:  Beer  pumps.*  25184  J.  Adair:  Manufacture  of 
self-raising  flour.  25232  H.  Melton:  Horse-radish  chutney. 
25233  H.  Melton:  Digestive  jujube  and  palliative  for  sea  sickness. 
25388  S.  Cleland:  Drying  and  baking  vegetables,  etc.  25394 
F.  Tyson :  Pasteurising  or  heating  and  cooling  liquids.*  25495 
K.  H.  Loew :  Pasteurising  beer.* 


Furniture  and  Domestic. 

24912  C.  Russ:  Machines  for  cleaning  and  polishing  boots  and 
shoes.  24930  J.  Davenport  and  E.  E.  Norman:  Appliances  for 
polishing  boots.    24945  R.  F.  Carey  :  Domestic  firegrates.  24954 

G.  N.  J.  Serrurier-Bovy :  Roll-top  writing  desks.*  24988  A. 
Lawson:  Saucers.  24997  J.  H.  Cowburne :  Adjustable  frames 
which  are  components  of  racks  used  in  connection  with  fire- 
places for  supporting  clothes.  25008  O.  Ransford  :  Wire  and  like 
spring  mattresses.  25012  J.  J.  James,  trading  as  Dutson  and 
Co. :  Knot  holders  for  the  cords  of  window  blinds  and  the  like.* 
25024  J.  W.  Wedderburn  and  W.  A.  Webber:  Safety  appliance 
for  use  in  cleaning  the  outside  of  windows.  25042  Sir  M.  B. 
Nairn  :  Manufacture  of  inlaid  materials.  25062  J.  Tru :  Boxes, 
drawers,  and  the  like.  25063  J.  Tru:  Chests  of  drawers  or 
similar  receptacles.  25106  R.  W.  Watson:  Rocking  chairs,  etc. 
25136  G.  A.  Bennett:  Ironing  appliances.  25210  D.  M.  Beaver: 
Ball  castors*  25227  J.  Hampton  and  F.  Emery:  Folding 
tables  chairs  etc.  25230  I.  Clifford:  Newspaper  reading  stand. 
25231  R.  Peck  and  G.  Leech :  Umbrella,  25246  TheMcHardy 
and  Crowley  Patents  Syndicate  Ltd.,  and  J.  McHardy: 
Frictionally  gripping  a  cord  for  blinds,  etc.  25247  The 
McHardy  and  Crowley  Patents  Syndicate  Ltd.,  and  J. 
McHardy:  Holding  curtain  rods,  etc.  25248  The  McHardy 
and  Crowley  Patents  Syndicate  Ltd.,  and  J.  McHardy :  Hang- 
ing photographs.  25249  The  McHardy  and  Crowley  Patents 
Syndicate  Ltd.,  and  J.  McHardy  and  A.  C.  Lang:  Device  for 
infants.  25250  The  McHardy  and  Crowley  Patents  Syndicate 
Ltd.,  and  J.  McHardy:  Holding  curtains.  25261  R.  Chambers: 
Knife  cleaners.  25272  F.  Tooth:  Umbrellas.  25286  A.  1. 
Barnett:  Knife  cleaners.  25304  A.  D.  Cryer  and  F.  Cryer: 
Cooking  saucepans.    25305  T.  Wyldbore,  J.  R.  Finlayson,  and 

H.  Finlayson :  Curtain  ring.  25318  J.  Gerrard,  R,  Gittms,  and 
H  Gittins:  Curtain  cornice  and  like  poles.  25320  1.  Snutn 
and  Sons,  of  Saltier,  Ltd.,  and  F.  H.  Smith:  Saucepnr l  etc., 
handles.  25326  J.  Stewart:  ships'  chairs,  etc  _2°?f,  a' 
Addicott  and  G.  Holland:  Portiere  rods.  25341  W.  H.  Bolton : 
Saucer  for  afternoon  tea  sets.  25343  F.  Hansmg:  Detachable 
potato  peeler  and  slicer.  25370  G.  T.  Ross:  Km  e-cleaning 
machine     25408  K.  L.  Wilkinson;  Revolving  cake  tin.  254/5 
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L.  Burley  and  W.  H.  Burley:  Manufacture  of  soap.  25444  W. 
Downie:  Combination  table  and  chest  of  drawers.  25446  F  S 
Willoughby:  Hair  pins,  combs,  etc.  25451  J.  W.  Adams:  Sav- 
ing boiler  for  domestic  firegrates.  25510  H.  F.  Loewer:  Lasts 
25514  J.  P.  Cribb:  Safety  lid  for  teapots,  coffee  pots,  etc. 

Hardware. 

24901  H.  W.  Griffin:  Combination  tool.    24919  Evered  and 
Co.  Ltd.,  J.  Wale  and  C.  Holt:  Barrel  bolts  for  doors  24956 
H.  E.  Pratorius:  Safety  locks.*    24979  F.  P.  Fournet:  Handles 
for  side  arms,  tools,  and  other  objects  having  a  handle.*  25022 
Sachsische  Cartonnagen-Maschinen  Act.-Ges. :  Method  of  and 
means  for  separating  metal  fasteners  from  stamped  strips  in 
which  a  number  of  such  fasteners  are  united  by  narrow  necks  * 
25034  M.  M.  Whelan  and  M.  Yates:  Knives.    25044  J.  McNally 
Device  for  stiffening  wire  fences.*    25052  H.  H.  Lake  (J.  P.  A. 
Hanlon,  U.S.A.)  :  Combination  wrenches.*    25079  J.  Anderton  •' 
Archimedean  screw  washer.       25097  F.    Valentine  Martin' 
Haulage  clip.    25099  W.  B.  Wylde-Browne :  Plug  tap.  25100 
E.  D.  Bromley:  Hair  waver.    25118  H.  A.  Cook:  Trueing  and 
squaring  saw  teeth.    25127  E.  E.  Halstead :  Combined  saw  tee 
square,  and  straight-edge.,  25143  M.  H.  P.  E.  Sankey:  Files. 
25162  M.  G.  Wood: Locks  and  catches.    25181  A.  W.  Eeid  and 
A.  H.  Forbes:  Pneumatic  hub.    25188  H.  S.  Walker  and  D 
Horsburgh:  Metallic  flexible  tubes,  etc.    25194  J.  Vost :  Actuat- 
ing chain  grates  of  furnaces.    25200  F.  S.  Handcock,  W.  Eust 
and  L.  Dunn:  Safety  ladder  grip.    25201  E.  J.  Slack:  Grip 
25219  W.  Tweedy:  Plane  blade  adjuster.    25220  W.  Faragher- 
Washer  nut  lock.    25234  J.  Geil  and  H.  Lindner  :  Foldable  door 
for  cages,  etc.    25240  F.  Nightingale:  Wrench.*    25269  G  S. 
Hamilton:    Metal  boxes.    25342  W.  Thompson:    Making  the 
cutting  edge  of  knives  serrated.*    25348  J.  H.  Gault  •:  Producing 
seamless  hollow  metallic  vessels.*  25372  E.  Lacheze :  Spanners.* 
25377  C.  Andresen:  Safety  catches.    25407  S.  Brinton :  Stair 
eye.    25476  C.  W.  Thompson:  Screw  key  or  spanner.    25479  E. 
Adams :  Bolt  fastenings  for  doors,  French  windows,  etc.  25497 
H.  Bussing:  Adjustable  ball  joint.*    25501  G.  Meyer:  Locks* 
25509  F.  H.  Audley  :  Stirrups. 

Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

24899  W.  Gadd  and  W.  F.  Mason:  Columnless  gas  holders 
supported  by  spiral  guides.  24900  J.  McCutcheon :  Apparatus 
for  detecting  the  presence  and  volume  of  fire  damp  or  other 
light  gas  in  mines.  24927  F.  Kneller  and  W.  Schumacher  :  Pro- 
cess for  cooling  and  drying  air.*  24940  J.  H.  Ladd :  Gas 
furnaces.  24949  H.  H.  Lake  (Deutsche  Gasgluhlicht  Akt.-Ges. 
(Auerges),  Germany)  :  Incandescing  bodies  or  mantles  for 
incandescent  gas  lighting.  24951  W.  Eoydt  and  A.  Eoydt: 
Eefrigerating  apparatus.  24978  J.  Jaarsma :  Stoves.*  25045 
G.  A.  Heckert:  Introduction  of  steam  or  gas  into  a  gas  retort. 
25046  J.  McEae  and  H.  Ingram:  Manufacture  of  acetylene  gas. 
25056  C.  De  Albertis:  Self-closing  taps  or  valves  for  gas  burners. 
25103  L.  Gallimore:  Smoke  consumer  for  furnaces,  etc.  25107 
E .  A.  Hailwood :  Miners'  lamp  gauzes.  25112  W.  H.  I.  Welch : 
Incandescent  gas  lamps.  25135  G.  Smith  and  The  Hardy  Patent 
Eick  Co.  Ltd. :  Fine  coal  and  schlamm  extractor  for  coal  wash- 
ing. 25144  F.  Whereatt  and  A.  C.  White:  Firegrate  stoves,  etc. 
25163  J.  Gray:  Thermostatic  device.  25183  A.  Smith:  Incan- 
descent gas  burner  fittings.  25186  H.  Brecknell :  Automatic 
gas  cut-off  for  preventing  fires.  25218  C.  Eigby:  Incandescent 
gas  burners.    25242  D.  McEa  Livingston :  Coolers,  etc.*  25243 

D.  McEa  Livingston  :  Coolers,  etc.*  25244  D.  McEa  Livingston  : 
Coolers,  etc.*    25254  J.  C.  Bowring :  Furnace  grates.*  25258 

E.  Lorthony:  Eadiators  for  cooling  liquids,  etc.*  25270  W. 
Glendinning:.  Gas  valve  for  geysers,  etc.*  25275  G.  Wilton: 
Manufacture  of  gas  from  carbonaceous  material.*  25312  E. 
Eanson:  Improved  method  of  ventilation.  25313  C.  J.  Atkinson: 
Suction  gas  producers.  25321  G.  Atherton :  Heat  radiators.* 
25358  H.  A.  Price  and  H.  C.  Turner:  Gas  stoves.  25368  B.  Cars: 
Hanging  bracket,  etc.,  lamps.  25386  W.  M.  Still  and  A.  G. 
Adamson :  Steam-heating  systems.*  25392  P.  Georg  von  der 
Lippe :  Illuminating  photographic  studies  with  electric  lamps.* 
25396  P.  Bergsoe :  Acetylene  generators.*  25431  D.  A.  Jones: 
Compressing  lead  plugs  used  for  locking  safety  lamps,  etc. 
25437  G.  W.  Weatherhogg :  Liquid,  etc.,  hydrocarbon  fuel 
burners.  25449  E.  Motion:  Maintaining  a  supply  of  heated 
water.*  25454  J.  O.  Schmidt  :  Firing  design  for  Bunsen  burner 
like  combustion.* 


Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

24932  F.  G.  N.  Mills:  Fastener  for  necklets,  chains,  and  the 
like.  24959  T.  H.  Macdonald:  Disc  graphophones  and  like 
instruments.*  24993  W.  McKenzie :  Phonographs  and  like 
sound-recording  instruments.    25055  T.  Fryer :  Phonograph  or 


like  horns  or  sound  reproducers.*  25061  H.  T.  Logan  :  Piano- 
fortes 25069  M.  Wolff:  Watches.  25111  L.  Eiley,  D.  J.  Parry 
™  *  \.'  m  ;  Fotman:  Phonographic  record  planer.  25159 
Deutsche  lelephonwerke  (It.  Stock  and  Co.  G.  m.  b  II  )  ■  Phono- 
graphs.* 15173  J.  W.  Mackenzie  (E.  Ibach  Sohn,  Germany)  • 
Spring  mounting  of  sound  boxes,  etc.,  for  pianos.  25268  J  P 
Northey:  Sound-producing  device*  23818a  M.  Wolff:  Watches 
2o296  P.  Moosman:  Watchman's  time  detector.*  25402  A  J 
Boult  (Mills  Novelty  Co.,  U.S.A.)  :  Music-perforating  machines.* 
25439  H.  J.  Crowley:  Mechanical  piano  players.  25459  A. 
lilley  and  J.  Canny  :  Stringed  musical  instruments.  25485  J  h' 
West:  Eecording  clocks.*  25487  J.  H.  West:  Workmen's 
attendance  recording  clocks.* 

Leather  Goods,  including  Machinery. 

24916  J.  Neville:  Fittings  for  leather  bags.  24933  P.  A. 
Martin :  Method  of  and  means  for  connecting  together  '  the 
parts  of  leather  and  analogous  goods.  24955  J.  A.  Ehoult  and 
H  W.  Spaulding:  Machines  for  sewing  boots  and  shoes.*  24985 
T.  Bettney,  jun. :  Legging-  blocks  or  trees.  24987  W.  Hobbs  and 
B.  "Vorley:  Boots  and  shoes.  25001  C.  E.  Morgan-  Pack 
saddles.  25015  G.  W.  Eussell  and  E.  G.  Noakes :  Method  of 
fixing  revolving  or  stationary  rubber  and  like  pads  to  a  disc 
or  plate  of  any  shape  made  of  metal  or  any  other  substance 
for  attaching  to  boots  and  shoes.  25092  J.  Botsch :  Elastic 
boots.*  25113  T,  D.  Campbell  and  J.  Bazeley  :  Joining  leather, 
etc.,  with  solution.*  25180  F.  P.  Candy:  Driving  belts.  25373 
J.  Berry  and  E.  A.  Chamberlain:  Boot  and  shoe  trees.  25467 
A.  G.  Inrig:  Treatment  of  waste  leather. 


Medical. 

24921  F.  M.  Eussell:  Massage  and  similar  appliances.  24976 
W.  H.  Kendrick:  Dental  articulators.  15124  J.  Hines :  Vapour 
generators  for  bath  cabinets.*  25245  W.  W.  Fyfe  :  Ore-roasting 
furnaces.  25390  S.  F.  Goss:  Massage  apparatus.*  25405  J. 
King :  Dental  vulcanising  flask  clamp. 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

.  25004  S.  N.  Brayshaw:  Process  for  hardening  steel.  25120 
J.  S.  and  P.  Eodda  :  Extracting  metal  from  ores,  etc.*  25122 
N.  V.  Hybinette :  Separating  metals.*  25142  G.  Deer:  Boshing 
and  transporting  metal  ingots,  wire  bars,  etc.  25328  W. 
Spencer  :  Carriers  for  foundry  ladles.  25434  T.  Lewis :  Turning 
and  adjusting  metal  bars  during  manufacture.  25477  G.  Muth : 
Production  of  aluminium  oxide  from  bauscite. 


Optical,  Mathematical,  etc.,  Instruments- 

24942  E.  Hogan  and  A.  M.  Lindsay:  Instrument  for  survey- 
ing. 24971  Eathenov.-er  Optische  Industrie- Anstalt  vorm.  E. 
Busch  A.  G.  :  Prism  telescopes.*  25035  P.  L.  A.  Williams: 
Eules  or  computing  scales.  25117  W.  Eosenhain  and  C.  Beck: 
Microscopes.  25128  A.  Scott :  Measuring  rule.  25145  H.  A. 
Hensley  :  Calculating  instrument.*  25156  J.  H.  G.  Jur  :  Adding 
machines.*  25302  A.  J.  Postans :  Calculating  machines.  25412 
J.  C.  Bowie  and  J.  H.  Phelps:  Vacuum  tubes  for  production 
of  violet  'ays,  etc. 


Printing  and  Typewriting. 

24922  F.  Waite  and  Waite  and  Saville  Ltd. :  Platen  printing 
presses.  24923  F.  Waite  and  Waite  and  Saville  Ltd. :  Gripper- 
fed  platen  printing  presses.  25149  F.  E.  Blaisdell :  Com- 
posite   sheet    or    blanket    for    printing    machines.  25164 

G.  W.    Mascord :    Cylinders    of    printing    presses.  25253 

H.  H.  Lake  (C.  B.  Cottrell  and  Sons  Co.,  U.S.A.)  : 
Controlling  air  springs  of  printing  presses.*  25262  H.  H.  Lake 
(C.  B.  Cottrell  and  Sons  Co.,  U.S.A.)  :  Controlling  air  springs 
of  printing  presses.*  25277  W.  P.  Thompson  (The  Goss  Print- 
ing Press  Co.,  U.S.A.) :  Printing  machines.*  25314  W.  T. 
Hesketh :  Printing  apparatus.  25351  F.  X.  Hoyle :  Printing 
presses.*  25387  E.  C.  Annand :  Web  printing  and  delivery 
mechanism.  25399  F.  E.  Blaisdell:  Printing  machines.  25442 
V.  H.  Watson  and  W.  G.  Greaves:  Sheet  guide.  25480  J. 
Post :  Copying  paper. 


Railways  and  Tramways. 

24886  W.  E.  N.  Grimley:  Apparatus  for  securing  and  con- 
trolling the  outer  doors  of  railway  carriages.  24902  H.  L. 
Doulton  and  C-  E.  Morris:  Insulating  supports  for  conductor 
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rails  of  electric  railways.  24904-  J.  T.  Chappel:  Tram-line  point 
controller.  25084  H.  L.  Kenwortliy:  Sand  gear  for  electric 
tramears,  etc.  25085  H.  Fielding:  Electric  car  step.  25126  G. 
Gibbs:  Metal  frames  for  passenger  and  like  railway  cars.*  25152 
J.  C.  Fell  (H.  Blanehard,  U.S.A.)  :  Street  railway  switches.* 
25193  L.  W.  Crosta  and  F.  W.  Bidder:  Tramway  points.  25217 
F.  E.  Crisp:  Automatic  train  stopper.  25225  E.  Ruhnan  :  Hook 
coupling  for  railway  carriages.*  25241  J.  W.  Cloud:  Railway, 
etc.,  brakes.  25255  L.  W.  Crosta  and  F.  W.  Bidder:  Tramway 
crossings.  25271  R.  L.  Arathoon  :  Tramway,  etc.,  rail  switches. 
25284  W.  P.  Scherer:  Tender  locomotives.*  25289  J.  H.  Creel: 
Railway  rail  joints.*  25331  C.  S.  Donaldson:  Railway  wagon 
couplings.  25355  W.  Burton:  Tare  weight  indicator  for  railway 
wagons,  carts,  etc.    25428  O.  Elphick:  Fog  signalling  apparatus. 

Sanitation- 

{Including  Building  and  Hardware.) 

24889  W.  Cunliffe :  Conduit  floor  for  filter  beds,  bacteria  beds, 
and  the  like.  24982  B.  Bezault:  Inodorous  septic  syphon.  25016 
E.  Stephenson :  Apparatus  for  purifying  water.  25021  S.  H. 
Adams,  c/o  Adamsez  Ltd.:  Baths.  25072  P.  Lassabliere :  Pro- 
cess and  apparatus  for  the  disinfection  of  premises,  articles,  and 
such  like.* 

Shipbuilding  and  Navigation. 

25087  R.  Bell:  Removing  marine  growth  from  ships'  bottoms, 
etc.  25109  M.  Haigh  :  Water  bicycle.  25190  W.  M.  Walters: 
Screw  propellers.  25207  J.  Struthers  and  J.  Dunn:  Ships' 
dining  and  other  tables.  25216  R.  W.  Wilcox:  Ships'  propellers, 
etc.  25354  T.  W.  Bishop:  Propulsion  of  vessels.  25384  Palmer 
Shipbuilding  and  Iron  Co.,  and  A.  E.  Long:  Construction  of 
ships.*  25395  F.  R.  Simms:  Flying  machines.  25507  A. 
Racic :  Torpedoes.* 

Spinning,  "Weaving,  and  Allied  Trades 

24895  A.  Marsden  :  Machines  for  dyeing  textile  fabrics.  24896 
J.  Fairclough,  J.  Whitham,  and  E.  Wilde:  Machinery  for  the 
preparation^  of  cotton.  24903  R.  Lindsay:  Spindle  driving 
arrangements  of  spinning  frames.  24917  E.  J.  Rouse:  Tube 
for  use  upon  the  spindles  or  pegs  of  spinning,  twisting,  and  like 
machinery.  24946  C.  H.  Whittington  (F.  E.  Kip,  U.S.A.): 
Filling  carriers  for  looms*  24947  C.  H.  Whittington  (F.  E. 
Kip  and  E.  Greenwood,  U.S.A.):  Warp  stop  motions.  24948 
C  H.  Whittington  (F.  E.  Kip  and  F.  M.  Armstrong,  U.S.A.): 
Warp  stop  motions.  24977  H.  Fletcher  :  Finishing  textile  goods. 
24989  E.  Hollingworth  (The  Crompton  and  Knowles  Loom 
Works,  U.S.A.)  :  Automatic  weft  replenishing  or  filling  change 
looms.  25030  J.  Proude :  Soap  for  use  in  finishing  woollen 
goods.*  25041  J.  Higginson,  jun.:  Doubling-winding  machines 
for  yarn  or  thread.  25054  H.  H.  Lake  (Companhia  Manu- 
factora  Fluminense,  Brazil)  Mact.in->s  for  printing  fabrics  and 
wall  papers.*  25073  V.  Belanger  and  J.  J.  Stein :  Means  for 
controlling  traveller  rings  of  spinning  frames.*  25088  The  Calico 
Printers'  Association,  W.  E.  Key,  and  W.  Warr:  Fixation  of 
finishes  or  effects  on  woven  piece  goods.  25104  C.  H.  Maxsted: 
Looms  for  tapes,  etc.  25196  W.  H.  Clegg :  Take-up  motion 
for  looms.  25266  G.  Roussel :  Looms.*  25293  H.  C.  Fischer  and 
S.  Steiner:  Extracting  threads  from  fabrics.*  25310  G.  R. 
Horsfall:  Weaving  shuttles.  25374  I.  L.  Bevridge,  B.  Kerr, 
and  C.  H.  Martin :  Knitting  machines.  25375  T.  Spiers :  Knit- 
ting machines.  25430  J.  Barbour  and  W.  S.  Suffern  :  "Jacks" 
or  differential  motions  for  preparing  and  spinning  fibres.  25447 
II.  Landon:  Paper  oil  table  baize.  25482  L.  Charpentier:  Stop 
motions  for  looms.* 

Stationery  and  Paper. 

24926  W.  Spannuth,  M.  Dunnebier,  and  M.  R.  Dunnebier : 
Machine  for  manufacturing  envelopes.*  24974  F.  Soennechen  : 
Pocket  books.  25018  R.  F.  Price  and  F.  F.  James:  Lead  pencils. 
25110  A.  A.  Mitchard :  Reversible  envelope.  25125  M.  Klaczko: 
Duplicating  device.*  25146  H.  H.  Walker  and  N.  M.  Baskett : 
Pasting  device.  25197  A.  Meldrum :  Combined  frame  and 
envelope  for  holding  and  displaying  photographs,  etc.  25203 
J.  Aloysins:  Post  cards.  25209  H.  S.  Latham:  Painting  and 
like  brushes.  25238  Melon  J.  D.  Carter:  Interleaving  device 
for  rotary  duplicators.  25259  F.  E.  V.  Baines:  Pencil 
sharpeners.  25260  E.  De  Buriatte :  Book  cases.  25323  J.  R. 
Bell:  India-rubber  or  ink  eraser  holder.*  25360  A.  L.  Carter: 
Letter  boxes. 

Steam  Boilers  and  Fittings. 

25002  J.  R.  Burnett :  Geysers  or  water  heaters  and  circulating 
boilers.  25093  W.  Ballewski :  Steam  superheaters.*  25150 
II.  C.  Vogt.  and  H.  G.  Dorph :  Steam  boilers.*    25280  J.  H. 


Thorougood:  Simultaneous  regulation  of  fuel,  etc.,  for 
generators.  25336  A.  Kosson:  Feed-water  filters.  25366  E. 
Klimm  :  Furnace  arrangements  of  steam  engines.  25443  D.  A. 
Quiggiu  :  Steam  feed-water  heaters,  etc.  25445  B.  A.  Thomas: 
Grate  bars  for  boilers,  etc.  25475  J.  P.  Sneddon:  Marine  type 
water-tube  boilers.*  25505  J.N.  Paxmau:  Tubular,  etc.,  boilers. 
25506  J.  N.  Paxman  and  H.  G.  Plane:  Tubular,  etc.,  boilers. 
19107a  O.  Flamm  and  F.  Romberg:   Water-tube  boilers.* 


Toys,  Games,  and  Sport. 

24920  R.  H.  Bishop:  Aquatic  amusements.  24934  P.  A. 
Martin:  Playing  balls.  25031  J.  Royle,  H.  Plummer,  and  F. 
Burks:  Dumb-bells.  25098  T.  Gordon:  Time  indicator  for 
billiards,  etc.  25105  H.  Purdie:  Recording  strength  of  stroke 
given  to  a  golf  ball.  12151  I.  Koprivec  and  O.  Necas :  Toy 
guns*  25179  G.  Burton:  Table  football  game.  25185  R.  T. 
Wright:  Jointing  fishing  rods.  25228  T.  Jones  and  R.  E. 
Wickes:  Coin-freed  games.  25292  0.  Imray  (R.  Imray,  New 
South  Wales)  :  "  Bridge"  scorer.  25299  C.  J.  Paulson:  Bubble- 
blowing  toy.*  25338  T.  Wilcox:  Combination  of  card  games, 
etc.  25339  E.  J.  B.  Buckle:  Safety  hook,  flight,  artificial  bait, 
and  lure  protector.  25411  F.  Lovett:  Miniature  dice  and 
billiard  table.  25426  G.  Field:  Yielding  and  pliable  toys.  25438 
J.  Heard:  Card  game  and  means  for  playing  same.  25452  T.  D. 
Cummins:  Artificial  teeing  ground  for  golf,  etc.  25457  C.  A. 
Bell:  Scoring  card  for  "bridge."  25463  A.  Rudall :  Billiard 
tables.  25496  W.  Duranty :  "  Bridge  "  recording  device.  25517 
O.  Horschitz:  "Bridge"  trump  indicator. 


Tyres. 

24952  G.  F.  Deschets:  Protecting  devices  for  pneumatic  tyres.* 
25037  E.  Benoit-Martinot  and  E.  Lucas:  Non-puncturable 
protector  for  pneumatic  tyres.*  25059  S.  E.  Alley:  Wheel  tyres. 
25064  W.  Stead:  Devices  for  securing  resilient  tyres  to  vehicle 
wheels.  25116  B.  Ballantine :  Metallically-protected  pneumatic 
tyre.  25140  A.  H.  Marks:  Elastic  tyres.*  25161  Same  as 
25160:  Resilient  tyres.  25165  A.  G.  Lott:  Tyres.  25316  J.  E. 
Cooper:  Tyres.  25325  J.  W.  0.  Walker  and  W.  Murphy:  Wheel 
tyres.  25332  F.  J.  Whitlock  and  C.  H.  Bolton:  Non-skidding 
motor  tyre.  25340  A.  Hewer:  Pneumatic  tyres.  25369  D. 
Franklin :  Unpuneturable  pneumatic  tyres.  25382  E.  Delea- 
mont:  Pneumatic  tyres.*  25398  M.  M.  Cohen:  Motor  car  tyres, 
etc.  25418  J.  S.  Frampton:  Cork  tyres  for  all  vehicles.  2544L 
D.  L.  Chambers:  Self-propelled  vehicle  tyres.  25450  C.  Brown: 
Non-slipping  and  non-puncturing  device  for  tyres.  25468 
H.  de  Hora:  Wheel  tyres. 


Vehicles,   Wheels,  etc. 

24887  G.  Hattersley  and  Sons  Ltd.,  and  C.  Korte:  Wheels. 
24893  J.  AV.  Boulton:  Wheels.  24897  T.  B.  Marchant:  Driving 
and  steering  mechanism.  24960  The  Honourable  M.  F.  Napier: 
Starting  mechanism  for  motor  cars.  24965  J.  Slee :  Resilient 
wheels. *  24975  H.  J.  F.  Rose:  Motor  wagons.  24999  J.  Wills: 
Lifts  for  mc  tor  carriages.  25009  E.  Rodriguez  :  Wheel.  25017 
A.  F.  Warnoek:  Anti-friction  block  plates  for  wagons.*  25019 
C.  E  Jenkins:  Detachable  iron  rim.  25026  J.  W.  Wedderburn, 
AV.  A.  Webber,  and  W.  H.  Wedderburn:  Wheel  for  vehicles. 
25027  W.  H.  Appleby  and  J.  B.  Le  Maitre:  Fittings  for  motor 
vehicles.  25028  J.  B.  Le  Maitre:  Fittings  for  perambulators, 
mailcarts,  bassinettes,  etc.  25050  L.  Renault:  Buffers  for 
vehicles.  25067  F.  W.  Howorth  (R.  A.  Leslie,  U.S.A.):  Folding 
foot  rests  for  automobile  tonneaus  and  the  like.  25070  Con- 
tinental-Caoutchouc-und  Gutta-Percha  Cie.  :  Wheels.*  25119 
II.  W.  Pooler  and  A.  P.  Maxfield:  Wheel.  25123  J.  B.  Budd  : 
Non-skid  device.  25148  A.  Samson  and  J.  S.  Walker:  Cushioned 
wheels.  25154  R.  F.  Sproule  and  L.  Pemberton  :  Wheels.  25167 
L  Krieger  and  Cie..  Parisienne  de  Voitures  Eleetriques  (Pro- 
cedes  Krieger)  :  Motor  vehicles.*  25168  L.  Krieger  and  Cie. 
Parisienne  de  Voitures  Eleetriques  (Procedcs  Kriegeri  :  Secur- 
ino-  wheels  on  shafts*  25170  L.  Krieger:  Motor  vehicles.* 
25172  L.  Krieger  and  Cie.,  Parisienne  de  Voitures  Eleetriques 
(Procedes  Krieger) :  Electric  vehicles.  25173  L.  Krieger  and 
Cie  Parisienne  de  Voitures  Eleetriques  (Procedes  Krieger) : 
Electric  vehicles.  25182  W.  Binnington  :  Easy  adjusting  trolley. 
25192  J.  Bolton:  Wheel  for  motor  carriages,  etc.  25214  E.  B. 
Ludlow  :  Motor  vehicles.  25252  C.  T.  Schoen  :  Manufacture  o 
forged  car  wheels*  25274  Jean-Baptiste  M.  A.  Coard:  Road 
vehicle  wheels.*  25278  J.  Slee:  Resilient  wheels.  2:>303  J- 
A  G  Rousset,  J.  L.  Muller.  and  G.  d'Epstein  :  Vehicle  wheel 
protectors.  25306  C.  C.  B.  Morris:  Controlling  motor  car 
engines  25319  J.  S.  Folev  and  F.  W.  Baker:  Mechanically- 
propelled  vehicles.  25330  AV.  Stephen:  Exhibiting  guide  maps 
for  motor  cars,  cycles,  etc.  25349  J.  W.  Wedderburn,  W. 
AVebber,  and  AAr.  II.  AVcdderburn :  Resihent  wheel.    25381  Ji. 
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Batault  and  A.  Sardy:  Anti-vibration  device  for  vehicles.* 
23:597  M.  Hoeft:  Tachometers.*  25400  L.  B.  Stevens:  Steering 
propelled  vehicles.  2.54.01  G.  C.  Rhodes:  Spring  vehicle  wheels. 
25406  G.  C.  Rhodes:  Motion-checking  device  lor  vehicle  steer- 
ing mechanism.  25410  A.  A.  Brooks  and  G.  A.  Watson: 
Vehicle  brakes.  25435  R.  W.  Bailey :  Road  vehicle  wheels. 
25 140  A.  J.  Pnrdy:  Motor  carriage.  25455  G.  Baldwin:  Cart 
brake.  25458  J.  H.  Wolseley,  B.  J.  Lay,  and  G.  H.  Lay: 
Auti-skidding  device  and  brake  apparatus  for  motor  vehicles. 
25460  F.  Pfeifer  :  Convertible  road  car  and  self-propelled  sledge.* 
25169  M.  H.  de  Ilora  :  Road  vehicle  wheels.  25474  H.  Reed: 
Rim  plates  for  wheels  of  motor  vehicles.  25483  S.  F.  Edge 
and  H.  W.  Bartlet:  Carrying  audible  signal  devices  on  self- 
propelled  vehicles.  25486  S.  W,  Jennings:  Steering  and  pro- 
pelling apparatus.*  25489  D.  W.  Sidney  Morgan  and  E.  M. 
Bowdens  Syndicate  Ltd. :  Starting  and  controlling  of  engines 
for  motor  vehicles.  25491  J.  E.  Preston:  Motor  car  clutch 
25493  II.  Bussing:  Spring  mounting  for  wheel  axles.* 


Wearing  Apparel. 

24890  W.  D.  Foster  and  C.  Culley :  Sleeves.  24891  A.  Lewy : 
Belts  for  ladies'  wear.  24898  K.  N.  Giro:  Means  for  affixing 
non-slipping  devices  to  the  soles  or  heels  of  boots  or  shoes.  24925 
R.  Davies:  "  Mitts"  or  gloves,  such  as  are  worn  by  stokers  lor 
protecting  the  hands  from  heat  and  other  injuries.*  24963  J  . 
H.  Davies:  Cuffs.  24983  C.  von.  V.  Jonkers:  Skirt  lifter.* 
24991  W.  J.  Rowlett:  Gloves.  25020  Samuel  Bros.  Ltd.,  and 
A.  J.  R.  Purcell:  Military  accoutrements.  25029  E.  Slater: 
Children's  bibs.  25060  C.  F.  Hirth :  Cuff  holders.  25066  J. 
Lechner:  Studs  for  cuffs*  25075  M.  J.  Smith  and  B.  H.  D. 
Churchill :  Adaptable  cloak  for  nurses.  25195  S.  Setter  :  Com- 
bination heel  for  boots  and  shoes.  25333  C.  L.  Eastlake :  Boot 
and  shoe  heater.  25345  J.  E.  Barnwell  (Baker  and  Finnemore)  : 
Dress  fasteners.  25346  H.  L.  Davis:  Ladies'  collar  frames. 
25416  G.  T.  Kinnaird :  Lining  for  manufacture  of  shirt  collars, 
etc. 

Miscellaneous. 

24888  W.  Lambie  and  J.  Hannah  :  Clip  for  retaining  t he  cloth 
of  a  sacramental  table  in  position.  24894  J.  J.  Weaver: 
Incubators.  24905  A.  Turner :  Instruments  for  recording  the 
return  of  homing  pigeons  and  for  analogous  purposes.  24907 
F.  Soddy :  A  method  of  carrying  out,  within  glass  vessels, 
operations  which  require  high  temperatures.  24913  R.  Gottlieb  : 
Process  for  the  decoration  of  enamel,  porcelain,  majolica,  glass, 
etc.  24918  M.  W.  Foster:  Apparatus  for  suspending  mer- 
chandise and  for  analogous  purposes.  24924  H.  Noble,  E. 
Greaves,  and  A.  Wilson:  Process  of  manufacturing  artificial 
marble.  24938  R.  Buckworth :  Imjjroved  deterrent  and  means 
of  defence  against  the  attacks  or  mole-stations  of  footpads  and 
others.  34961  C.  Oberdick :  Grinding  and  sifting  apparatus.* 
24973  H.  Frederick:  Tobacco  pipes.  24984  W.  Sadikoff :  Process 
for  the  purification  of  glue.*  24992  F.  Diersch  :  Self-operating 
trap.  25000  J.  C.  Sellars:  Means  for  conveying  air  or  other 
gases.  25003  E.  Townshend  :  Individual  cup  communion  cruets. 
25005  Bratby  and  Hinchliffe  Ltd.,  and  L.  Lang:  Apparatus 
for  the  aeration  of  liquids.  25006  P.  Stuart-Brown,  H.  J. 
Stuart-Brown,  and  C.  Stuart-Brown:  Tea  chests  and  like  pack- 
ing cases.  25011  W.  D.  Sutton:  Trap  for  mice,  rats,  rabbits, 
or  other  animals.  25048  H.  Graff  and  W.  Hartley:  Multiple 
roller  blinds.  25051  C.  A.  0.  Paulsen:  Process  for  the  impreg- 
nation of  wood.  25057  B.  Behr:  Devices  for  projecting  life- 
saving  lines.*  25074  R.  H.  Quine:  Boxes,  bins,  etc.*  25077 
John  Cox:  Funnel  or  tundish.  25083  A.  Stevenson  and  H. 
Stevenson  and  Sons  Ltd. :  Cardboard  boxes,  etc.  25090  G. 
Gieseeke  and  R.  Fink:  Advertisement  board.*  25187  The 
British  Algin  Co.  Ltd. :  Manufacture  of  product  from  seaweed. 
25198  W.  H.  Clegg:  Marking  and  measuring  motion  for  sizing 
machines.  25202  A.  B.  Brown:  Telemotor  apparatus.  25204 
J.  Kessler:  Soaps,  ointments,  etc.  25212  H.  M.  Sparrow: 
Foldable  portable  one-piece  kennel.  25229  C.  E.  Masterman : 
Fusing  cakes.  25251  A.  Diss:  Damping  device.*  25256  J. 
Barrow  and  S.  Leeson  :  Means  for  advertising.*  25263  G.  W. 
Dover:  Pin  tongues.*  25282  A.  K.  Baylor:  Changeable  signs. 
25285  H.  G.  Eckstein:  Moisture-proof  packages.*  25290  F. 
Normandy:  Stills  for  producing  fresh  from  salt  water.  25291 
A.  G.  Bloxam  (Montague  K.  Bamber,  Ceylon):  Manufacture  of 
india-nibber.  25294  H.  S.  Gulline :  Folding  boxes  or  crates.* 
25309  H.  Lomas:  Safety  letter  box.  25311  W.  W.  R.  Burman 
and  E.  L.  Swanson :  Tobacco  (twist)  box  and  cutter.  25315 
T.  J.  Griffiths:  Liquid  measuring  appliance.  25324  W.  Murphy: 
Manufacture  of  rubber  tubes.  25329  R.  Hamilton:  Water- 
spraying  device  for  gas  and  oil  retorts.  25334  N.  Voice:  Gaffs. 
25335  II.  Johnston:  Racking  cocks.  25352  A.  P.  Bossert : 
Floors,  ceilings,  etc.,  constructed  of  artificial  stone,  etc.*  25357 
H.  C.  Russell:  Casks,  barrels,  etc.*  25359  Ingall,  Parsons,  Clive, 
and  Co.  Ltd.,  and  C.  H.  De  Wilde  Green:  Mann  facture  of 
coffins  and  burial  caskets.       25378  A.  J.  Boult  (J.  Bouyere, 


France):  Syphon  apparatus.*  25385  J.  C.  Stelfox:  Delivering 
oil  and  other  liquids.*  25389  J.  Sehlickum:  Production  of 
polished  artificial  stone.*  25404  W.  G.  Schroder:  Manufacture 
of  homogeneous  products  from  liquids,  etc.*  25109  J.  A.  Glazier: 
Walking-stick  and  umbrella  ferrules.  25414  J.  E.  Sheldon 
(Harris  and  Sheldon  Ltd.,  Germany)  ;  Holding  and  displaying 
confectionery,  etc.  25419  J.  Cleland  and  J.  C.  Stewart:  Pres- 
sure regulators.  25421  J.  Lamb:  Pillar,  wall,  office,  etc.,  boxes. 
25422  E.  J.  Davey :  Drawing,  carpet,  etc.,  pin.  25423  E.  J. 
Davey :  Almanack,  etc.,  suspender.  25456  A.  G.  Williams: 
Hooded  awning  shelter.  25461  E.  J.  Lane:  Hydro  extractors, 
25462  E.  J.  Lane:  Hydro  extractors.  25473  C.  II.  Ellis  and  R. 
W.  Shonfield:  Show  stand  for  boots  and  shoes,  etc.  25478  The 
Soc.  des  Appareils  de  Controle  et  de  Comptabilite  Automatique, 
Jules  Frydmane  and  L.  Chamlxm:  Totalising  apparatus.* 
25494  T.  L.  Willson :  Combined  whistling  bell  and  lighting 
buoys.*    25504  F.  Pimeutal :  Code  systems.* 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  7th  December, 
1905  :— 

Belfast. — Sea  nd  class  :  H.  B.  Johnston. 

Cardiff. — First  class  :  T.  A.  Lemon,  C.  J.  Barrow.  Second  class  : 
G.  C.  Williams,  G.  H.  Pitman,  E.  W.  Bevau,  G.  M.  Hancock. 

Falmouth. — First  class  :  T.  Chudleigh. 

Glasgow. — First  class  :  A  McDonald.  Second  class  :  M.  B.  Duncan, 
J.  M.  Brown. 

Leith. — Second  class  :  P.  E.  Cormack,  M.  Watt. 

Liverpool. — First  class  :  J.  Tully,  F.  Blagg,  H.  E.  Dempsey,  M.  B. 
Martin,  F.  Melville.    Second  class  :  F.  Davies,  C.  Harris,  J.  H.  Knott. 

London. — First  class :  A.  A.  ter  Veen.  Second  class  :  G.  M.  B. 
Hilton,  H.  J.  Hunt.  G.  A.  Wraytt,  A.  E.  Calver. 

North  Shields. — First  class :  T.  McMeekin,  T.  Peel,  R.  Smith,  W. 
Skitch.    Second  class  :  W.  G.  Wolsey. 

Southampton.  —  First  class:  R.  Wallace,  W.  I.  Eyers.  Second  class: 
J.  W.  A.  Putt-. 


NOTICES    OF    MEETINGS,  &C. 


December  15th. — Institution  of  Civil"  Engineers,  St.  George's 
Street,  Westminster,  S.W. — At  8  p.m.,  students'  meeting ; 
paper  to  be' read  on  "Tests  of  Street  Illumination  in  West- 
minster," by  E.  E.  Mann,  B.Sc.,  Stud.  Inst.  CE. 

Institution  of  Mechanical  Engineers,  Storey's  Gate,  St.  James's 
Park,  Westminster,  S.W. — At  8  p.m.,  a-ljourned  discussion  of 
the  Seventh  Report  to  the  Alloys  Research  Committee  on  "  The 
Properties  of  a  Series  of  Irou-Nickel-Manganese  Carbon  Alloys," 
by  Dr.  H.  C.  H.  Carpenter,  Mr.  R.  A.  Hadfield,  and  Mr.  P. 
Longmuir.  Paper  to  be  read  (if  time  permits)  on  <;  Behaviour 
of  Materials  of  Construction  under  Pure  Shear,"  by  Mr.  E.  G. 
Izod. 

Junh  r  Institution  of  Engineers,  Westminster  Palace  Hotel, 
Westminster,  S.W.  — Paper  to  be  read  on  "Electric  Mains  for 
Power  Transmission,"  by  Professor  J.  T.  Morris,  M.I.E.E. 

Bradford  Engineering  \  Society,  City  of  Bradford  Technical 
College,  Great  Horton  Road. — Annual  dinner. 

December  16th. — The  Glasgow  Technical  College  Scientific 
Society,  Technical  College,  George  Street,  Glasgow. — At  7-30 
p.m.,  paper  to  be  read  on  ''The  Economy  of  Power  Production — 
Relative  Merits  of  Gas  and  Steam  Engines  for  Various  fur- 
poses,"  by  Mr.  VV.  D.  Hamilton. 
Institution  of  Electrical  Engineers  (Manchester  Students' 
Section). — Visit  to  the  Stuart  Street  Generating  Station  of  the 
Manchester  Corporation. 

Junior  Institution  of  Engineers — Visit  to  Messrs.' Johnson  and 
Phillips'  Works,  Old  Charlton. 

December  18th. — Institute  of  Marine  Engineers,  58,  Romford 
Road  Stratford,  E. — At  8  p.  in  ,  fuel  testing,  etc. 

December  22nd.— Manchester  Association  of  Engineers  — 
President's  ball  in  celebration  of  the  Jubilee  of  the  Association. 

Institution  of  Electrical  Engineers  (Manchester  Students' 
Section),  Royal  Technical  Institute,  Salford. — At  7-30  p.m., 
paper  to  be  read  on  "  The  Electrical  Equipment  of  Auto- 
mobiles," by  Mr.  J.  C.  Ward. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  January  15th,  1900,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. ;  13,  Temple  Street,  Birmingham ;  or  30,  Cross 
Street,  Manchester. 


1904. 

19106  Edward  Tregaskiss  Elbourne:  Backs  or  receptacles  for 
cards,  pamphlets,  forms,  and  the  like.  21433  Durrant :  Car 
riages  or  trucks  for  moving  carboys,  large  bottles,  or  other 
vessels.  21555  Barnard  Alfred  Spaull  and  Edwin  James  Hall : 
Bortable  scaffolding  or  scaffolds. 

23784  Edwards:  Elastic-fluid  turbines. 

The  cylindrical  vane  carriers  which  project  from  both 
sides  of  the  central  rotating  web  have  vanes  on  botli 
inner  and  outer  surfaces  through  which  the  expansion  of  the 


steam  takes  place  in  a  vertical  plane;  thus  a  saving  of  ground 
space  is  effected  over  the  ordinary  type  of  Parsons'  turbine. 
The  outer  vanes  are  used  for  reversing  the  direction  of 
rotation. 

23898  Vadon :  Safety  valves  for  pneumatic  tyres.  [Date 
applied  for  under  International  Convention,  May  31st,  1904.] 

The  safety  valve  is  broadly  constituted  by  a  cylinder 
traversed  by  a  conduit  forming  at  its  upper  part  the  seat  for 
a  valve  which  a  spiral  spring  tends  to  maintain  closed,  the 
tension  of  this  spring  being  regulated  by  a  plug  provided 
with  orifices  and  screwing  into  a  cylinder,  which  is  covered 
by  a  cap  provided  with  orifices  and  screwed  upon  the 
cylinder. 

23913  Thompson :  Means  for  locking  and  unlocking  the  doors 
of  railway  carriages. 

In  this  arrangement  the  doors  are  locked  and  unlocked 
by  the  guard  in  his  van.  The  appliance  is  a  double-action 
spring  lock  which  is  normally  in  a  locked  position,  but 
which  is  unlocked  by  a  lever  operated  by  pulling  a  wire  to 
which  the  lever  of  every  lock  is  attached. 

24077  Charles  Frederick  Hurst,  Charles  Herbert  Griffiths, 
and  Eobert  Boby  Ltd.:  Apparatus  for  turning,  aerating,  and 
conveying  grain  or  malt. 

24172  J.  Tylor  and  Sons  Ltd.,  and  Donnison :  Carburetters 
for  gas  and  oil  engines  for  motor  cars  and  other  purposes. 

The  central  oil  spray  is  surrounded  by  an  annular  air 
chamber,  from  which  a  primary  air  supply  is  drawn  and 


led  to  an  outlet  concentric  with  the  oil  spray.  A  secondary 
air  supply  through  a  valve  A  formed  around  the  edge  of 
oil  nozzle  attached  to  a  sliding  sleeve. 


24205  Pradeau :  Wheels  for  motor  cars  or  other  vehicles. 
Each   spoke  of  the  wheel  is   provided  with  a  hollow 
cylinder  containing  a  spring  plunger,  the  outer  end  of  the 


plunger  being  attached  to  the  outer  rim  by  means  of  jointed 
connections  in  such  a  way  that  free  play  is  allowed  to  the 
springs  and  plungers  at  all  parts  of  the  wheel. 
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24208  Roberts  :  Steam  generator.  24260  Horton  :  Wire-draw- 
ing machines.  24277  Walker:  Files,  temporary  binders,  loose 
leaf  books,  and  the  like.  24393  MacPhail:  Manufacture  of 
bread,  cake,  or  the  like.    24447  Minot :  Flushing  tanks. 

24449  Nesbit,  and  Ashwell  and  Nesbit  Ltd. :  Radiators  for 
heating  buildings  and  the  like. 

The  radiator  is  mounted  upon  trunnions  so  as  to  enable 
the  same  to  be  raised  or  lowered  for  inspection  purposes 


at  the  rear  thereof.  A  weight  or  spring  is  used  to  counter- 
balance the  radiator  when  in  an  inclined  position,  as  shown 
in  the  illustration. 

24461  Kimber :    Variable-speed  friction  gearing. 


Cones  are  mounted  co-axially  with  parallel  opposing  sides 
between  which  are  fitted  friction  rollers,  the  friction  rollers 
being  adjustable  lengthway  parallel  to  the  surface  of  the 
cones,  thus  altering  the  speed. 
24476  Saurer :  Method  of  regulating  descending  automobiles 
and  valve  gear  therefor. 

Means  for  checking  the  speed  of  a  descending  automobile 
are  described  in  which  the  supply  of  petrol  and  ignition  are 
cut  off;  the  inlet  valves  are  allowed  to  work  as  usual,  but 
the  outlet  cam  is  so  displaced  that  the  outlet  valves  are  held 
open  to  admit  air  so  that  air  is  compressed  on  the  alternate 
piston  strokes,  and  the  vehicle  thereby  retarded.  The 
illustration  shows  the  cam  spindle  and  the  means  for 
displacing  it. 


24592  Rohr:  Air-compressing  pumps.  24594  Rohr:  Combined 
air  compressors  and  air  motors.  24618  Martin  :  X-ray  obstruct- 
ing material.  24784  Couland:  Apparatus  for  opening  and  clos- 
ing sliding  doors. 


24785  Wilton  and  Wilton:  Furnaces. 

In  this  construction  of  blast  furnace,  the  blast  pipe,  or 
the  outermost  blast  pipes  of  a  number,  are  so  formed  in 
cross-section  as  to  provide  a  flat  upper  surface  for  the  fuel, 
and  an  under  or  lower  surface  adapted  to  conform  to  the 
contour  of  the  flue.  With  this  arrangement  the  burning 
away  of  the  upper  surface  of  the  blast  pipes  is  reduced  to  a 
minimum. 

24788  Whitney :  Electric  arc  lamps.  [Date  applied  for  under 
International  Convention,  November  16th,  1903.] 

The  invention,  consists  in  constructing  an  arc  light  of  a 
non-consuming  positive  electrode  in  combination  with  a 
negative-consuming  electrode,  which  in  consuming  yields 
up  the  necessary  gases  to  maintain  the  arc. 

24794  Lawson  and  Challis :  Folding  bracket  tables  and 
fittings.  24964  McCaul :  Device  for  the  temporary  suspension  of 
articles  from  tent  poles  and  the  like.  25244  Horsmann :  Single- 
toothed  gauges  and  mortice  gauges  for  use  by  carpenters  and 
other  workers  in  wood.  25615  Barthel  and  Modler :  Starting 
and  free-running  gear  for  explosion  engines,  winches,  and  the 
like 

25764  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.) :  Electric  motor  controllers. 

The  controller  is  provided  with  a  plurality  of  deflecting 
chambers  formed  of  a  series  of  deflecting  plates  A, 
having    grooves   in   which    engage    a    common  backing 


for  said  chambers,  a  magnetic  pole  piece  of  the  blow-out 
magnet  being  secured  to  said  backing  at  points  without  the 
chamber  walls. 

25904  Kalling :  Machines  for  securing  sealing  caps  to  bottles. 
26295  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.) :  Electric  control  systems. 

When  the  handle  A  is  moved  from  its  middle  position  in 
one  direction,  the  balance  of  a  two-way  switch  B  is  disturbed: 
owing  to  the  inequality  of  the  currents  passing  through 
two  solenoids  acting  on  said  switch,  and  a  circuit  is  closed 
through  a  solenoid  C  which  operates  a  reversing  switch, 
Starting  thereby  a  motor  which  operates  by  gearing  a  gate 
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valve.  The  latter  acts  upon  the  lever  D.  with  the  effect  that 
resistances  of  the  circuits  are  disturbed  in  such  a  manner 


that  the  former  balance  is  re-established,  the  motor  being 
thereby  stopped. 

26314  Meldrum,  Maufield,  and  Meldrum  Bros.  Ltd.: 
Apparatus  for  controlling  the  supply  of  air  to  boiler  furnaces 
and  the  like. 


The  apparatus  comprises  a  cylinder  and  piston  attached 
to  the  furnace  door,  and  disposed  and  arranged  in  such  a 
manner  that  one  of  them  assumes  one  of  its  extreme  positions 
when  the  door  is  opened  for  stoking. 

26318  Emily  Smith,  Executrix  of  the  late  Walter  Parker 
Smith,  deceased:  Anti-vibratory  lamp  attachments.  26346 
Giover :  Tobacco  pipes. 

26503  Crossley  and  Atkinson:  Operation  of  internal-com- 
bustion engines. 

The  valve  A  allows  a  regulated  quantity  of  water  mixed 
with  air  to  enter  the  cylinder  with  the  entering  charge. 


As  the  charge  is  moving  at  a  high  velocity  the  water  is  very 
finely  divided,  and  thoroughly  mixes  with  the  the  charge 
without  .coming  into  contact  ,with  the  cylinder  walls  or 
piston  to  any  great  extent. 
26525  Eoy:   Apparatus  for  indicating,  recording,  and  regu- 
lating temperature  in  steam  generators  and  the  like.  26571 
Simmons:  Apparatus  for  fastening  together  the  ends  of  driving 
belts.    26619  Cooper  and  Cooper :  Chaff  and  like  cutters.  26687 
Dring :  Cycle  brakes.    26729  Hotton :    Anti-vibration  devices 
chiefly  for  use  in  connection  with  incandescent  gas  lighting. 
26826  Watson  and  Mason :  Furnaces  for  destruction  of  refuse 
and  apparatus  for  handling  and  storing  in  connection  therewith. 


26939  Planet  Foundry  Co.  Ltd.,  and  Calderwood :  Gas  fires  for 
grates,  stoves,  and  the  like.  26992  Sterling:  Sealing  of  docu- 
ments, envelopes,  newspapers,  and  the  like.  27051  Kiddie: 
Point  or  switch  apparatus  tor  tramways  and  the  like. 

27211  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.)  :  Protection  of  electric  distribution  systems. 

The  combination  comprises  the  series  transformers  A, 
switches  B,  tripping  coil  C,  differentially-wound  relays  D, 
and  transformers  E,  and  the  connections  are  made  in  such 
a  way  that  one  winding  of  the  relay  carries  a  current  pro- 
portional to  the  secondary  current  of  one  series  transformer, 


and  the  other  one  a  current  proportional  to  the  algebraic 
sum  of  the  secondary  currents  in  the  other  series  trans- 
former of  the  line  and  the  corresponding  transformers  of 
the  other  lines.  If  a  short  circuit  occurs  in  a  line  the 
corresponding  tripping  coil  will  disconnect  it  by  acting 
upon  the  switch  B. 

27332  Preston  and  Preston :  Machines  for  milling  woven  and 
felted  fabrics. 

27352  Otis  Elevator  Co.  Ltd.  (Otis  Elevator  Co.)  :  Electric 
controlling  apparatus. 

The  electro  magnets  employed  in  the  different  circuit  con- 
nections are  such  that  one  winding  is  supplied  with  alternat- 
ing current  of  one  phase,  whilst  the  other  one  with  current  of 
another  phase  so  that  the  pull  on  the  armature  is  constant. 


In  the  diagram  of  connections  of  an  elevator  operated 
according  to  this  principle,  A  is  the  motor,  B  the  resistance 
of  the  stator  circuit,  C  the  switch  on  the  car,  D  a  reversing 
switch,  and  E  a  brake. 

27444  Eckstein  and  Krause :  Electric  switches. 

The  improvement  refers  to  a  switch  of  the  enclosed  type, 
and  consists  therein  that  a  partially-rotating  plug  acts  by 


means  of  a  slotted  piece  thereon  upon  a  crank  arm  or  bent 
lever  attached  to  the  swinging  lever  of  the  switch,  whereby 
the  said  lever  is  suitably  oscillated  for  switching  operations. 


J 
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27354  Willis  (Strouse)  :  Mechanical  stokers. 

This  new  device  comprises  a  suitable  framework  in  which 
arc  mounted  revoluble  sprockets,  over  which  toothed  bands 
or  chains  are  caused  to  travel  continuously  in  order  to 
convey  coal  to  the  hopper  situated  adjacent  to  the  furnace 
door;  and  a  steam  cylinder  provided  with  a  piston  which 
reciprocates  a  plunger  and  forces  fuel  from  the  hopper 
through  a  doorway  into  the  furnace. 
27577  Stacey  and  Cooke :  Machine  for  scalping,  grading,  dress- 
ing, sorting,  and  similarly  treating  millers'  and  others  stock 
or  material. 

27632  Davies:  Method  of  and  means  for  utilising  the  waste 
heat  of  furnace  gases. 


This  method  consists  in  passing  the  gases  into  the  furnace 
of  a  steam  generator  interposed  in  the  path  of  the  gases 
and  their  exit  to  the  chimney. 
27687  Atkinson :  Valves  and  regulators  for  use  upon  heating 
systems. 

The  system  is  fitted  with  means  for  automatically  con- 
trolling the  steam  supply  to  each  radiator,  firstly,  by  a 
thermostatic  valve  influenced  by  the  prevalent  heat  around 
the  radiator,  and  secondly,  by  a  diaphragm   valve,  the 


differential  pressure  on  which  is  controlled  by  a  thermostat 
influenced  by  the  prevalent  heat  in  the  room  where  the 
radiator  is  situated.  The  illustrations  show  the  controlling 
valve  and  part  of  a  system  in  which  it  is  used. 


27777  Atkinson:  Heating  systems  and  apparatus  for  use 
therewith. 

The  system,  a  diagram  of  part  of  which  is  shown,  is 
rittted  with  means  for  controlling  the  supply  of  steam  by 


a  diaphragm  valve  on  the  supply  main  or  pipe,  the 
diaphragm  of  the  valve  being  under  the  influence  of  the 
pressure  existing  in  the  return  or  exhaust  main  or  pipe. 

27889  Davis :  Mechanical  feeding  and  stoking  apparatus  for 
refuse  destructors  and  the  like.  27942  Greenwood  and  Ratcliffe: 
Means  for  preventing  the  production  of  reedy  cloth  in  looms 
for  weaving.  27970  Grenwood :  Self-acting  sliding  and  screw- 
cutting  lathes.  27971  Clegg  :  Machines  for  making  glass  bottles 
and  the  like.  27974  Gorst:  Combined  horizontal,  running,  and 
disappearing  target  rifle  range  for  field  firing.  28066  Ashton, 
Ashton,  Ashton,  and  Phillips:  Hubs  of  bassinette,  perambulator, 
and  like  wheels. 

28087  Powell :  Free-wheel  and  brake  attachments  and  two- 
speed  gears  for  cycles. 

A  combination  coaster  and  change-speed  hub,  in  which 
the  speed  gear  is  located  within  one  end  of  the  shell  or 
barrel,  and  the  back  pedal-braking  device  is  arranged  at 


the  opposite  end  and  adjacent  to  an  external  chain  wheel. 
The  chain  wheel  is  adapted  to  either  drive  the  hub  or  to 
directly  operate  the  brake  by  means  of  compound  or  double- 
acting  clutch  mechanism. 
28133  Schmoele:    Self-cooling  explosion  engines.  [Rights 
under  Patents,  etc.,  Act,  1901,  not  granted  J   28138  Jerger: 
Cradles.    28199  Birchenough  and  Wood:  Swivel  power  looms 
for  weaving  figured  goods.    28203  Mamie :  Machines  for  slicing 
ham,  bread,  and  the  like.    28243  Macalpine :  Refining  mineral 
or  petroleum  oils.    28291  Dobbin :  Runners  for  guy  ropes  and 
the  like. 

28353  Hard:   Coal-cutting  machinery. 

This  invention  relates  to  improvements  in  Specifications 
Nos.  23872,  1896,  and  282,  1903,  the  principal  one  being  to 


provide  means  for  moving  the  cutter  bar  about  a  vertical 
axis.  The  cutter-bar  shaft  C  works  in  bearings  in  a  cutter- 
bar  casing,  and  carries  at  its  rear  end  and  to  the  rear  of 
the  centre  of  rotation  of  the  cutter  bar  casing  a  sleeve  B 
having  on  it  a  bevel  pinion  A  driven  by  a  bevel  wheel  D 
on  a  vertical  crank  shaft  with  or  without  a  worm,  also 
on  the  sleeve  for  operating  mechanism  for  reciprocating 
the  cutter  bar. 
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28462  Mills  (W-inckler  and  Winckler)  :  Machine  for  washing 
and  rinsing  bottles.  28567  Piatt  Bros,  and  Co.  Ltd.,  ana 
Bancroft:  Mechanism  for  operating  anti-balloouing  or  thread- 
separating  devices  for  ring  spinning,  ring  doubling,  and  other 
kinds  of  machines  for  spinning  and  doubling  cotton  and  other 
fibrous  materials.  28609  Sandland :  Means  for  labelling  bottles. 
28627  Thompson  (Uhlenhuth)  :  Turbine  engines  driven  by  com- 
bustible gases.  28642  Jauncey :  Incandescent  gas  burners. 
28650  Burnett  and  Bubear :  Holder  for  cartridges  used  for 
military  er  sporting  purposes.  28713  Lord :  Beflectors  for  street 
lighting  lamps  and  other  purposes. 
28787  Stern  and  Greene:    Electrical  switches. 

This  electrical  switch  consists  of  a  casing  having  an 
insulated  interior,  and  having  within  it  two  contact  springs 
supported  on  an  insulating  block,  and  a  spring-controlled 
lever  having  contact  pieces,  which  on  operating  a  lever 
outside  the  casing  can  be  brought  in  contact  with  or  retired 
from  the  contact  springs. 

28789  Alliott  and  Philps :  Apparatus  for  raising  sewage  or 
other  liquid  by  air  pressure.  28829  Sykes :  Bailway  signals  or 
indicators.  28853  Clements  :  Brakes.  28901  Turner,  and  Luke 
and  Spencer  Ltd. :  Guards  for  emery  and  like  wheels.  28930 
Comings:  Enamelling  metal  work.  28981  Barnes:  Extending 
rods  for  curtains.    28099  Bloc  and  Bloc:  Gloves. 

29107  Davis  and  Graham :  Telephones  for  diving  and  like 
purposes. 

The  insulated  conductors  are  coiled  around  a  core  of 
hemp,  metal,  or  other  suitable  material  which  is  shorter 
than  the  conductors,  and  the  ends  of  which  are  connected 


respectively  to  the  telephone  box  and  to  the  diver's  helmet, 
the  object  of  the  arrangement  being  to  avoid  any  injury 
caused  to  said  conductors  when  the  rope  is  subjected  to 
strain. 

29124  Meyer :  Coin-freed  apparatus  for  the  supply  of  drinks 
or  beverages.  29182  Marriott:  Firebars  and  furnace  grates. 
29190  Cave-Browne-Cave:  Exhaust  ventilator.  29203  Hartley: 
Sewage  distributors.  29217  Griffith :  Apparatus  for  use  in 
purifying  water  and  other  liquid.  29258  Marsden :  Coin-freed 
automatic  delivery  machines.  29297  Tyers :  Implements  for 
cleaning  windows,  walls,  carriages,  or  for  like  purposes. 

29318  Croft,  Perkins,  and  Croft :  Bearings  of  shafting  and 
the  supports  therefor. 

In  this  bearing  a  universal  adjustment  of  the  bearing 
is  provided,  which  consists  of  four  screws  which  are  made 
to  press  against  the  bearing  in  four  different  directions. 
An  annular  groove  is  made  near  each  end  of  the  bearing, 
and  a  drain  hole  is  provided  at  the  bottom  of  each  groove 
which  discharges  into  the  usual  oil  well,  thus  preventing 
the  lubricant  being  wasted. 

29378  Edge :  Combined  foot  rest  and  tool  box  for  motor 
carriages  and  the  like.  29390  Jack  and  Cass:  Binders  for  music 
sheets  and  the  like.  29501  Johnson  (Badische  Anilin  and  Soda 
Fabrik)  :  Dyeing  and  printing.  29526  Willis  (Cha.ee,  Appleton, 
and  Appleton)  :  Means  for  atomising  oil  for  burning  in  furnaces. 
29528  Fenian :  Attachment  for  regulating  the  supply  of  grain 
to  threshing  machines.  29644  Rebbitt :  Obstruction  removers 
for  tramcars  and  the  like  road  vehicles. 

1905. 

126  Pearce  and  Avery :  Luminous  signs  and  advertising 
devices.  133  Howell :  Pipe  or  hose  couplings.  331  Shires : 
Madhine  for  mortising  wood  and  like  materials.  524  Savage: 
Targets  for  rifle  shooting.    672  Robertson  and  Webb :  Vertical 


bearings  which  are  particularly  applicable  to  neck  bearings  for 
spinning  and  roving  spindles.  743  Booth  :  Portable  game.  871 
Brock:  Pyrotechnic  signal  lights.  895  Ollard  and  Wells: 
Manufacture  of  and  iooms  for  weaving  belts  and  bands  for 
personal  wear.  990  Gawthorp :  Route  or  destination  indicators 
for  tramcars,  road  and  other  vehicles,  applicable  also  for 
advertising  purposes,  indicators  for  showing  the  arrival  and 
departure  of  trains  at  railway  stations  and  the  like.  1021 
Giulietti :  Stages  and  the  like  for  theatres  and  arrangements 
for  operating  the  same.  1036  Southgate  and  Southgate:  Floor 
or  standard  lamps  or  flower  stands.  1151  Owens:  Reversible 
seats.    1208  Carpenter:   Price  tickets  or  labels  and  the  like. 

1212  Muddle:  Adjustable  drill  for  drilling  metal  of  any 
description. 


This  drilling  appliance  comprises  a  shank  provided  with 
a  cylindrical  extremity  and  a  socket  for  the  reception  of 
the  cutter.  A  screw-actuated  wedge  secures  the  cutter  in 
the  required  position. 

1354  Campbell :   Carburetter  for  hydrocarbon  engines. 


The  carburetter  comprises  an  inner  tube  and  an  outer 
cylindrical  shell  fitted  with  an  outlet  and  a  jacket  through 
which  are  passed  the  exhaust  gases  from  the  engine,  and 
means  for  admitting  liquid  fuel  to  the  inner  tube. 

1362  Holland :  Means  for  securing  metal  end  attachments  or 
fasteners  to  flexible  connectors.    1410  Maxwell :  Horse  bridles. 

1670  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.)  :  Alternating  electric  current  motors. 

A  compensated  series  motor  is  started  as  a  repulsion 
motor,  and  when  up  to  speed  it  acts  as  an  induction  motor. 
To  this  end  one  pair  of  brushes  is  short-circuited  at  start- 
ing, and  the  other  pair  of  brushes  displaced  90  deg.  from 
the  line  of  field  magnetisation  is  short-circuited  when  the 
motor  is  up  to  speed. 
1691  Bell :   Safety  gear  for  laundry  and  other  machinery. 
1745  Bloxam  Yereinigte  Glanzstoff  Fabriken  (A.  G.  Elberfeld)  : 
Manufacture  of  films,  threads,  or  other  forms  of  cellulose.  1746 
Lemercier:  Felloes  and  tyres  for  the  wheels  of  road  vehicles. 
1843  Grice:    Gas-producing  plants. 

This  invention  relates  to  the  steam-making  apparatus 
used  in  conjunction  with  the  producer  plant  described 
in  Patent  16067;  1904,  and  consists  in  inserting  stop-ended 
tubes  vertically  into  the  steam  boiler  and  projecting  any 
distance  into  the  hot  fuel  of  the  retort. 
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1898  Friederich :  Manufacture  of  netting  from  metal.  2146 
Watson:  Computing  rules  and  scales.  2310a  Fairweather 
(National  Electric  Co.)  :  Electric  switches  for  controlling  brake 
apparatus  or  systems.  [Date  applied  for  under  Rule  5,  Patents 
Rules  1905,  February  6th,  1905.]  2452  Trier:  Rests  and 
dressers  for  grindstones,  emery  wheels,  and  the  like. 

2476  Lombard :  Governors. 


The  combination  with  the  driving  pulley  for  rotating  the 
actuating  shaft  of  a  governor  of  a  centrifugal  mechanism 
located  within  the  pulley  for  actuating  a  valve  governing 
the  distribution  of  fluid  pressure  to  the  operating  cylinder. 

2586  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.) :  Safety  cut-out  devices  for  electric  circuits. 


The  safety  device  comprises  a  box  having  insulated  contact 
clips  mounted  therein  for  receiving  a  fuse,  the  latter  being 
pressed  against  an  abutment  by  a  spring-pressed  member 
adapted  on  the  cover  of  the  box. 

2653  Jones :  Furnaces. 

The  improvements  consist  of  an  air-heating  chamber 
provided  with  perforated  division  plates,  a  regulated  ingress 
pipe,  a  T-shaped  egress  pipe,  which  directs  strong  currents 


of  heated  air  across  the  direction  of  the  draught  at  the 
draught  at  the  rear  of  the  fire  bridge,  and  co-acting  air 
pipes  arranged  to  assist  the  draught. 
2840  Pettigrew:  "Self-discharging"  saturator  for  sulphate 
or  ammonia  and  other  salts.    3010  Bell :  Apparatus  for  placing 
detonating  railway  fog  signals  in  position  from  the  signal  box. 
3108  Burnell  and  Murfin :  Hair-clipping  machines.    3146  Lowry 
and  Davidson :  Apparatus  for  placing  fog  signals  on  railway 
rails  and  communicating  warning  signals  to  and  from  trains  in 
motion.    3167  Laub :  Process  of  and  apparatus  for  sealing  up 
sheet-metal  boxes  or  canisters. 

3176  Aitchison  and  Upton :  Apparatus  for  moving  articles 
in  relation  to  the  rolls  of  rolling  mills. 

A  body  is  mounted  in  a  carriage  so  as  to  be  moved 
to  and  fro  therewith  parallel  to  the  rolls,  and  provided 
with  means  for  rotating  it  through  180  deg.,  and  which 
forms  an  aperture  when  the  carriage  is  moved  laterally  to 
receive  the  bar,  and  when  the  body  is  rotated  through 
180  deg.  to  engage  the  bar  in  such  a  manner  as  to  turn  it 
completely  over. 


3211  Chapman:  Railway  carriage  door  fastenings.  3375 
Petrie:  Printing  frames.  3453  Woodhouse  and  Scott :  Machines 
for  connecting  pattern  cards  or  plates  for  weaving  and  other 
purposes.  3459  Heane :  Fishing  reels.  3462  Harrison  :  Folding 
heads  or  hoods  of  carriages  and  motor  cars.  3473  Kodak  Ltd. 
(Maddox)  :  Apparatus  for  printing  photographs  and  the  like. 
3556  Gledhifi :  Instrument  or  device  for  use  in  extracting  pen 
nibs.  3667  Bryant :  Wheel  rims.  [Date  applied  for  under  Inter- 
national Convention,  February  23rd,  1904.]  3744  Knight : 
Washers  for  use  with  slotted  rivets. 


3792  Carlton :    Pneumatic  tyres. 

At  their  outer  edges  the  side  covers  are  hooked  and 
secured  under  the  inturned  ends  of  a  number  of  transverse 
plates,  shaped  at  their  inner  sides  to  receive  the  cover  and 
at  their  outer  sides  to  form  a  channel  in  which  lies  the 


actual  tread.  A  thin  resilient  metal  band  laid  in  the 
external  channel  imports  strength  to  the  cover  circum- 
ferentially.  The  tread  is  secured  by  two  circumferential 
wires,  whose  ends  are  secured  together  by  welding  or 
otherwise. 

3806a  Treadwell :  Apparatus  for  scraping  the  feed  grooves 
of  briquet  presses.  [Date  applied  for  under  Rule  5,  Patents 
Rules  1905,  Februry.  23rd,  1905.]  3853  Rhodes:  Ash  and  wind 
guard  for  cigars.  4004  Robinson:  Machines  for  planing  and 
moulding  wood.    4017  Harse :   Extensible  belts  or  straps. 

4097  Pape  and  Bender :  Electro-magnetic  devices. 


The  exciting  coils  surround  the  cores  and  are  themselves 
surrounded  by  sleeves,  both  the  cores  and  the  sleeves  being 
respectively  paramagnetically  connected  in  series,  increas- 
ing thus  the  magnetic  pull  on  the  armature. 
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4072  Sir  W.  G.  Armstrong,  Whitworth,  and  Co.  Ltd.,  and 
Murray:    Firing  mechanism  of  ordnance. 


The  sliding-loek  frame  a  is  actuated  by  a  bolt  d  moving 
in  a  groove  in  the  hand  lever  b.    The  lever  c  is  rocked 
by  the  removal  of  the  bolt  d  to  withdraw  the  tiring  pin 
or  striker  e. 
4146  Barker :  Fluid-pressure  engines. 
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The  movement  of  the  piston  is  transmitted  to  the  crank 
shaft  through  the  medium  of  a  pivoted  piston  rod  having 
a  slot  engaging  the  crank  pin  of  the  crank  shaft. 
4256  Noble :  Carriage  bodies.    4261  Hall  and  Hall :  Tables  for 
ironing  machines. 


1277  Cowan :   Water-tube  boilers. 

An  arrangement  for  a  "  Stirling  "  boiler  is  .shown,  in 
which  the  lower  water  drum  is  elevated  above  t he  level 
of  the  grate  so  that  it  overhangs  the  grate,  and  is  provided 
with  baffles  so  that  sediment  may  be  deposited  upon  the 
lower  rear  portion,  which  is  unexposed  to  the  direct 
impingement  of  the  furnace  gases.  The  upper  front 
steam  and  water  drum  overhangs  the  furnace  front. 

4388    Denison :    Ore-washing  machinery.    4429  Lawrance: 
Boxes  or  eases  for  being  carried  on  the  person. 
4463  Hooper:  Motor  vehicles  for  railways  or  tramways. 

The  motor  vehicle  comprises  a  tractor  and  a  carriage 
in  which  the  underfiamc  carries  at  one  end  a  transversely- 
arranged  boiler  of  the  locomotive  type,  having  a  tire  door 
at  the  side  and  with  fire  tubes  of  such  length  as  to  ensure 


efficient  abstraction  of  heat  from  the  gases,  and  the  other 
portion  of  the  tractor  underframe  is  overlapped  by  an 
end  portion  of  the  carriage,  which  is  connected  to  and 
supported  by  it  at  a  point  between  the  tractor  axles. 

4653  Cowan :  Separately-fired  superheaters. 

The  superheater  has  two  upper  steam  drums  connected  by 
two  banks  of  tubes  with  a  lower  steam  drum.    A  screening 


bank  of  water  tubes  connects  an  upper  steam  aud  water 
drum  to  a  lower  water  drum,  the  water  tubes  being  situated 
between  the  furnace  and  superheater  tubes. 

4559  Tangye  Tool  and  Electric  Co.  Ltd.,  and  Pendlebury: 
Lathes  for  turning  railway  carriage  and  other  axles. 


In  the  lathe  shown  two  separate  tool-carrying  saddles 
are  arranged;   one  saddle  carries  a  tool  for  turning  the 


THE    PRACTICAL    ENGINEER— INVENTIONS    SUPPLEMENT.  935 


wheel  seat  of  an  axle  (shown  in  dotted  lines),  while  the  other 
carries  one  or  two  tools  for  turning  the  journal  part  of  the 
axle.    The  saddles  have  separate  feed  and  stop  motions, 
so  that  the  operations  of  turning  the  wheel  seat  and  journal 
may  be  effected  simultaneously  and  independently  and  with 
the  same  or  different  rates  of  feed. 
4744  Draper  and  Kay  :  Amalgamators.  4750  Crossland :  Wring- 
ing and  mangling  machines.    4942   Simpson:    Apparatus  for 
distributing  artificial  manures,  fertilisers,  and  other  materials, 
such  as  sand,  soot,  lime,  and  the  like.    4972  Thornton  :  Hosiery. 
5018  Ellis :   Adjustable  cap  and  washer  for  connecting  outlet 
pipes  to  flushing  cisterns  or  other  vessels  without  screwing  or 
soldering.  5048  Diedrichs  and  Meeson  :  Buttons.    5105  Braund  : 
Leg  guards  for  cricket.    5266  Coakley  :  Slip  for  pillows,  bolsters, 
and  cushions.    5353  Ellis  (Firm  of  E.  Merck) :  Manufacture 
of  dialkyl-barbituric  acids. 

5367  Hudson :  Manufacture  of  charcoal  iron  and  steel. 

The  combined  charge  of  charcoal  and  material  to  form 
such  metal  is  placed  on  the  hearth  of  a  furnace,  keeping  the 
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metal  when  in  a  molten  state  in  contact  with  the  charcoal 
until  the  impurities  are  eliminated,  then  continuing  the  heat 
for  decarbonising  till  the  required  analysis  is  obtained. 

5411  Sangster:  Two-speed  driving  mechanism  for  cycles. 

5439  Bennett  and  Monk:  Clutches. 

On  a  spindle,  upon  which  runs  the  loose  part  that  is  to 
be  connected  therewith  by  a  clutch,  are  provided  two  plates, 
held  togther  by  a  series  of  pins.    A  sleeve  is  placed  between 


these  plates,  and  is  free  to  turn  on  the  spindle  unless  locked 
•  by  the  loose  locks.    The  outer  face  of  the  sleeve  is  tapered. 
The  moving  part  to  be  held  by  the  clutch  has  a  smooth  inner 
face,  against  which  the  loose  blocks  bear. 

5481  Lee:  Spinning  or  trolling  fishing  tackle.  5527  Bodin  : 
Means  for  securing  grids  or  covers  on  drain  gulleys,  sewer  man- 
holes, and  the  like.  5576  Lamplugh :  Brakes  for  cycles.  5580 
Padgett  :  Device  for  repairing  rubber  tyres.  5598  Whitfield  : 
Manufacture  of  a  metallic  article  which  is  suitable  for  contain- 
ing the  "kits"  of  occupants  of  hospital,  infirmary,  and  the  like 
beds. 

."><>]  2  Sangster:  Variable-speed  and  clutch  driving  mechanism 
for  cycles. 


side  of  the  chamber  being  closed  by  a  sprocket  wheel  con- 
nected with  the  driving  element  of  the  clutch. 

5625  Vernon :  Safety  apparatus  for  pit  cages,  hoists,  and  the 
like.  5805  Jepson :  Driving  mechanism  for  use  in  connection 
with  rotary  twin  strainers  of  paper-making  machinery. 

5870  Staahlgren :  Eotary  engines. 

Consists  in  providing  a  piston  chamber  and  an  abutment 
chamber,  the  rotary  abutment  being  in  geared  connection 
with  the  piston,  which  has  a  recess  to  permit  the  rotation 
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of  the  piston,  a  port  being  provided  which  leads  from  the 
central  bore  in  the  abutment  to  its  periphery,  the  port  being 
out  of  engagement  with  the  recess. 

5879  Massey :  Axles  for  railway  and  other  vehicles. 

The  object  of  the  invention  is  to  enable  wheels  to  roll 
upon  a  curved  track  without  straining  the  axle  torsionally. 
For  this  purpose  the  axle  is  made  in  two  halves;  one  half 
having  a  conical  nose  which  projects  into  a  correspondingly 
shaped  recess  in  the  other  axle,  and  the  inner  ends  of  the 
half  axles  are  provided  with  flanges  having  anti-friction 
rollers  in    the  annular  space  between  them. 

5894  Ludlow :  Railway  fog  signals. 

5981  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.) :  Alternating-current  electric  motors. 

In  order  to  prevent  undue  heating  of  the  brushes  and 
commutator  at  starting  supplementary  brushes  A  are 
employed,  increasing  thus  the  contact  surface,  and,  as  the 
speed  of  the  machine  rises  above  a  predetermined  limit, 
said  brushes  are  lifted  automatically.    By  energising  an 


The  driving  member  is  provided  with  an  external  chamber 
which  contains  the  elements  of  a  free-wheel  clutch,  the  open 


electro  magnet  at  starting  the  brush  is  held  in  contact  with 
the  commutator,  and  the  increasing  centrifugal  force  of 
the  machine  effects  mechanically  a  short  circuit  of  the 
magnet,  allowing  thus  the  brush  to  be  lifted  by  the  action 
of  a  spring. 

5999  Coakley :  Slip  or  case  for  pillows,  bolsters,  and  cushions. 
6261  Johnston  and  Johnston :  Grip  for  Use  in  screwing  and 
unscrewing  the  screw  stoppers  into  and  out  of  screw-stoppered 
bottles.  6265  Smith:  Cash  trays.  6292  Lake  (Arkell  Safety 
Bag  Co.)  :  Process  for  making  stretchable  crinkled  paper  and 
mechanism  therefor.  6304  Lake  (Arkell  Safety  Bag  Co.) :  Pro- 
cess for  making  stretchable  crinkled  paper  and  mechanism 
therefor.    6457  Frankel :  Manufacture  of  a  malt  food. 

6483  Green,  Hope,  and  Miller:  Cooling  systems  for  internal- 
combustion  eng-ines. 

The  invention  consists  in  using  a  water  jacket  surround- 
ing the  cylinder,  said  water  jacket  having  projecting  por- 
tions adapted  to  form  channels  for  the  circulation  of  the 
cooling  water,  the  cooling  surface  provided  by  said  pro- 
jecting portions  being  sufficient  to  effect  the  cooling  of  the 
water  in  the  jacket. 
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6600  Dawes:   Tether  for  horses  and  other  animals.  6655 
Dehne:   Manure  strewing  or  spreading  machine. 
6819  Laidlaw :  Friction  clutches. 

The  clutch  comprises  co-operating  centrifugal  members 
both  of  which,  when  the  clutch  is  disengaged,  are  dis- 


connected from  the  driving  shaft.  An  additional  clutch  is 
used  for  connecting  one  of  the  centrifugal  members  to  the 
driving  shaft. 

7090  Moores :  Strainers  for  straining  liquids. 
7217  Lake  (Submarine   Signal   Co.)  :    Submarine  signalling 
apparatus. 

Two  groups  of  microphone  transmitters,  located  on  each 
side  of  the  ship,  each  in  its  own  water  tank,  are  employed, 
but  only  one  of  them  is  used  at  one  time,  either  the  two 
exteriors  or  the  two  interiors.  The  switch  B  makes  the 
connection  with  the  one  or  with  the  other  group,  while  A 


connects  either  microphone  of  either  group  to  the  one  and 
the  same  receiver,  which  may  be  double,  as  indicated.  The 
direction  of  the  signals  is  determined  by  turning  the  ship's 
head  and  commutating  the  switch  A,  until  the  sound  heard 
from  both  sides  is  the  same. 
7437  Strang:  Woven  fabric.    7482  Mills   (Soc.    Anon,  des 
Plaques  et  Papiers  Photographiques,  A.  Lumiere  et  ses  Fils)  : 
Cinematograph  apparatus.    7506  Poe:  Linotype  machines.  7598 
Thomas :  Cotton  presses.    [Date  applied  for  under  International 
Convention,  June  27th,  1904.] 
7685  Merryweiather  and  Jakeman :  Pumps. 

In  this  portable  pump,  which  is  capable  of  being  used 
as  a  fire  engine,  the  barrel  of  the  pumps  is  connected  to  the 
lower  end  of  a  series  of  crossed  levers,  arranged  to  readily 
raise  or  lower  the  pump  to  suit  the  depth  of  wells  or  cisterns 
below  ordinary  suction  reach. 
7698  Sandberg :  Manufacture  of  steel  for  railway  and  tramway 
rails. 

7861  Leather  and  Mullen:  Steam  generators. 

A  steam  generator  is  described  in  which  one  or  more 
of  the  furnaces  are  made  double  so  as  to  form  an  annular 
enclosed  space  around  it,  an  opening  in  the  bottom  thereof, 
and  a  pipe  leading  from  the  top  of  said  space  to  near  the 
top  water  level  of  the  boiler.  By  this  device  the  heating  of 
the  water  in  the  boiler  is  more  uniform. 
7873  Delamont:  Buckle.  7964  Noble:  Teazling  apparatus 
for  raising  the  nap  of  Scotch  bonnets  and  like  goods. 

8158  Horton:  Electric  motor  starters.  [Date  applied  for 
under  International  Convention,  November  2nd,  1904.] 

The  lovers  which  coutrol  the  resistances  of  the  armature 
and  field  circuit  are  connected  in  such  manner  to  each  other 
that  the  armature  lever  can  be  moved  in  one  direction  ly 


the  field  lever  to  a  predetermined  position,  while  allowing 
the  field  lever  to  be  moved  independently  of  the  armature 


lever  in  the  opposite  direction.  On  the  other  hand,  when 
the  armature  lever  returns  to  its  "off"  position,  it  moves 
the  field  lever  automatically  to  a  like  position. 
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8181  Munz  and  Grube :    Skirt-holding  devices. 
8207  Von  Koroknay :  Universal  joints  for  driving  the  steering 
wheels  of  motor  road  vehicles. 


The  pins  of  one  joint  fork  are  displaceable  relatively  to 
those  of  the  other,  characterised  by  the  fact  that  each 
universal  joint  pin  is  mounted  interchangeably  and  rotatably 
in  the  corresponding  arm  of  the  universal  joint  fork. 
8511  Hulsmeyer :  Means  for  "  tuning  "  Hertzian-wave  receivers 
to  particular   transmitters    8642   Komer':    Decomposition  of 
chrome-iron    ore  by  alkaline   carbonates.    8651   Junger  and 
Neuner  :  Steam  baking  oven.    8716  Wilkinson  :  Combined  inertia 
and  centrifugal  speed  governor  partly  applicable  as  centrifugal 
governor  only.    [Date  applied  for  under  International  Con- 
vention, May  2nd,  1904.]    8792  Shiret  and  Shiret:  Clothes  line 
or  flag-'line  lifter.    8899  Glerum  :  Trimming  of  hats.- 

8918  Gent-v  and  Soc.  Nouvelle  des  Etablissements  de  L'Horme 
et  de  lu  Buire :  Gas  producers  [Date  applied  for  under  Inter- 
national Convention,  May  9th,  1904.] 

The  feeding  of  the  fresh  fuel  is  at  the  periphery  of  the 
shaft,  while  the  combustion  takes  place  only  at  the  centre 
of  the  shaft,  and  ihe  clinker  collects  in  the  centre  and  can- 
not adhere  to  the  refractory  walls.    This  result  is  secured 
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by  the  arrangement  between  the  retort  and  the  shaft  of  a 
central  cone  together  with  an  inverted  conic  frustrum,  the 
central  cone  being  provided  with  suction  passages  which 


abut  on  the  refractory  material  of  the  shaft,  whereby  the 
suction  of  the  gas  is  caused  to  take  place  inside  the  central 
cone  only. 

9263  Saurer :  Valve  gear  of  explosion  engines  for  motor  road 
vehicles. 

The  invention  relates  to  another  valve  gear  for  obtaining 
a  similar  result  as  obtained  in  Patent  No.  24176,  of  1904, 
without  changing  the  outlet  cams  or  cam  on  the  cam  shaft. 
A  single  cam  shaft  is  employed,  on  which  both  inlet  and 
outlet  cams  are  fastened.  Its  spindle  of  the  out- 
let    valve    is     mounted    in    guides    to     move  longi- 


tudinally. The  cam  shaft  is  driven  from  the  crank 
shaft  in  any  known  manner  at  the  rate  of  2:1  as  usual. 
Parallel  with  the  cam  shaft  a  secondary  shaft  is  mounted  in 
bearings  to  turn.  It  is  to  be  connected  in  any  known 
manner  with  a  secondary  handle  within  the  reach  of  the 
driver. 

9334  Buck:  Valves  and  cocks. 

Consists  of  a  lift  valve  located  in  a  valve  chamber,  the 
valve  chamber  being  in  communication  witli  the  supply  and 
outlet  by  passages,  the  passage  to  the  oulet  being  normally 
closed  by  a  valve.    The  lift  valve  is  kept  closed  by  the  pres- 
sure of  the  fluid  in  the  valve  chamber,  and  is  opened  by 
opening  the  passage  to  the  outlet,  which  releases  the  pres- 
sure in  the  valve  chamber,  thus  allowing  the  pressure  of 
the  main  supply  to  onen  the  lift  valve. 
9453  Charlton  and  Callaham  :    Awning  shades  and  the  like. 
9832  Heys  (General-Direction  der  Grafen,  Hugo,  Lazy,  Arthur 
Henckel  von   A.    Donnersmarck-Beuthen)  :    Process  of  manu- 
facturing paper.  10307  Harris,  Balcarrns,  and  Hemmings:  Anti- 
vibration  device  for  incandescent  gas  burners.    10348  Fooks_: 
Casement  fasteners.      10404  Hayes:   Devices  for  vaporising 


liquids.  10456  W.  Gilbertson  and  Co.  Ltd.,  and  Jenkins:  Means 
or  apparatus  for  mechanically  lubricating  journals,  particularly 
applicable  for  the  necks  of  rolls  for  rolling  metal  sheets  and  the 
like.  10621  Turenne :  Lighthouse  lamps,  searchlights,  and  the 
like. 

10681  Cloud :  Vacuum  brake  apparatus  for  railway  and  like 
vehicles. 

This  invention  comprises  an  improved  form  of  accelerator, 
wherein  such  a  reservoir  is  employed  and  other  forms  in 
which  the  reservoir  is  reduced  to   a  chamber   only  for 


operation  of  the  valve  and  diaphragm,  but  which  act  to 
permit  of  a  limited  supply  of  air  to  pass  into  the  train 
pipe  from  the  atmosphere  when  the  brakes  are  applied. 

10834  Hole :  Folding  postal  wrapper.  10838  Rath :  Double- 
paned  windows.  10927  Augier :  Process  for  the  production  of 
bisulphide  of  carbon.  [Date  applied  for  under  International 
Convention,  May  31st,  1904.]  10980  Ferris:  Meters  for  measur- 
ing the  flow  of  fluids.  11050  Thompson  (Btustenfabrik  Erlangen 
A.  G.  vorm.  Emil  Kranzleiu)  :  Machine  for  the  manufacture 
of  brushes.  11052  Brown :  Collapsible  and  other  boxes,  sample 
boxes,  and  the  like  for  containing  granular,  pulverulent,  and 
the  like  goods.  11054  Erkens :  Guiding  and  conveying  devices 
for  paper-making  mnchines.  112S7  Goodman,  Rose,  aud  Rose, 
Coop,  and  Rissone  Ltd. :  Penny-in-the-slot  automatic  pianos 
11292  Powell:  Printing  presses  or  apparatus  for  pulling  proofs. 
1136  Kingsbuiy  (Western  Electric  Co.) :  Means  for  supporting 
and  enclosing  telephone  and  other  electrical  apparatus. 

11337  Kingsbury  (Western  Electric  Co.) :  Safety  apparatus 
for  use  in  connection  with  telephones  and  other  electrical 
apparatus 

The  improvement  refers  to  telephone  lines  used  in  con- 
junction with  electric  trams,  and  consists  therein  that  in 
order  of  protection  against  high-tension  currents,  the  frame 


of  the  instiument  is  put  to  earth  by  means  of  an  extra  con- 
ductor A  before  the  other  conductors  can  be  coupled  to  the 
main  circuit  conductors,  which  through  accident  may  be 
charged  with  current  of  high  tension. 
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11450  Petitpierre :  Liquid  meters.  [Date  applied  for  uuder 
International  Convention,  May  31st,  1904.]  11570  Eldred  : 
Steam  generator  furnaces.  11607  Spearman:  Combined  traction 
wheels  and  water  tanks. 

11848  McLean:  Method  of  and  apparatus  for  regulating 
furnace  draught . 

The  apparatus  consists  of  the  combination  of  a  blower  a 
whose  rate  of  delivery  is  governed  by  boiler  pressure,  a 
damper  b,  the  position  of  which  is  governed  by  a  diaphragm 
valve  c  open  to  steam   pressure  either  through  a  regu- 
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lating  valve  or  direct.  The  parts  are  so  arranged  and 
operated  that  uniform  pressure  is  maintained  in  the  fire 
chamber  irrespective  of  the  volume  of  air  passed  through 
the  furnace. 

11972  Gomory  and  Thinsz :  Mills  for  grinding  seeds  and  other 
materials.  12039  Mauz  and  Knecht:  Nail-supplying  devices  for 
shoe-nailing  machines.  12105  Meyenberg :  Insulating  material 
and  process  for  preparing  the.  same.  12255  Stratton,  Seymour, 
and  Claremooit:  Calendering  machines.  12320  Greenawalt: 
Hearths  of  roasting  and  like  furnaces.  12414  Taylor  and 
Taylor:  Combined  seats  and  life  rafts.  12435  Jonlin :  Process 
and  apparatuses  for  the  manufacture  of  envelopes  from  rushes 
and  the  like  for  bottles  and  the  like.  [Date  applied  for  under 
International  Convention,  July  25th,  1904.]  12491  Haring : 
Machines  for  picking  cotton.  12608  Pfutzner :  Tallow-dividing 
apparatus.  12620  Stone:  Means  for  raising  the  ridge  poles  of 
marquees,  rick  covers,  and  the  like. 
12646  Morrell:  Carburetting  apparatus. 

The  invention  consists  in  automatically  controlling  the 
supply  of  air  to  the  carburetter,  the  outlet  of  carburetted 
air  and  the  air  for  diluting  the  carburetted  air  to  the 
required  strength.    This  is  done  by  any  suitable  form  of 
governor  placed  in  each  of  the  different  pipes. 
12665  Lake  (Isselhard) :    Refrigerating  apparatus.  12715 
Staunton:  Means  for  hermetically  closing  or  sealing  jars  and 
other  vesels. 

12742  Howorth  (Aktiebolaget  de  Lavals  Angturbm)  :  <  entri- 
fugal  pumps. 


The  centrifugal  pump  is  provided  with  an  additional 
inner  casing  suspended  within  the  outer  casing  by  means  of 
axial  flanges,  each  provided  with  cylindrical  tightening 
surface  for  the  pump  wheel  parallel  to  the  axis  of  the  shaft. 

12777  Soc.  Francaise  des  Metiers  a  Aiguilles :  Winding 
machines  for  yarn  and  thread.  [Date  applied  for  under  Inter- 
national Convention,  July  4th,  1904.]  13076  Home:  Means 
for  wrapping  up  tin  cans  or  other  articles.  13106  Fried.  Krupp 
Akt.-Ges.  Grusonwerk:  Cartridge  extracting  and  ejecting 
mechanism  for  guns.  [Date  applied  for  under  International 
Convention,  September  13th,  1904.]  13175  Marks  (Davis) : 
Thermostats.    13263  Harder:   Furnaces  for  burning  producer 


gas.  13454  Rosenfeld :  Combined  wash  bowls  and  water  recep- 
tacles. 13466  Alberger:  Surface  condenser.  13526  Gould: 
Guard  for  preventing  flower  pots  and  the  like  being  either  blown 
or  pushed  off  window  sills.  13788  Marks  (Colburn)  :  Production 
of  sheet  glass.  13964a  Corkhill :  Electric  lighting  or  other 
installations.  [Date  applied  for  under  Rule  5,  Patents  Rules 
1905,  July  6th,  1905.]  14061  Shrewsbury:  Processes  for  pro- 
ducing compressed  non-porous  blocks  or  briquettes  of  coke. 
[Date  applied  for  under  International  Convention,  August  15th, 
1904.]    14103  Rice :  Art  of  producing  malt. 

14211  Siemens-Schuckert-Werke  G.  m.  b.  H.)  :  Starting 
apparatus  with  controller  drum  for  induction  motors.  [Date 
applied  for  under  International  Convention,  August  3rd,  1924.] 

The  contact  fingers  for  the  motor  circuit  are  arranged  in 
two  parallel  rows,  and  those  which  are  contiguous  make 


contact  shortly  after  each  other  with  one  and  the  same 
contact  piece  of  the  controller  drum,  the  opposite  contact 
plates  of  the  latter  being  symmetrical  or  unsymmetrical. 

14312  Moore :  Shuttle  boxes  for  looms.  [Date  applied  for 
under  International  Convention,  July  21st,  1904.]  14315 
Simpson  :  Device  applicable  to  ring  spinning,  ring  doubling,  and 
like  frames,  for  preventing  and  breaking  doubles.  14332  Gaston 
Sautter,  Emile  Harle,  and  Jean  Rey :  Optical  projectors.  [Date 
applied  for  under  International  Convention,  July  12th,  1904.] 
14409  Biguet :  Process  and  apparatus  for  the  extraction  of 
arsenious  acid  from  ores.  [Date  applied  for  under  International 
Convention,  July  23rd,  1904.]  14533  Planinschek:  Bottle- 
washing  machines.  14540  Verschoyle:  Pocket  transits  for  use 
in  surveying,  navigation,  and  the  like.  [Date  applied  for  under 
International  Convention,  December  2nd,  1904.]  14642  Marino- 
vieh :  Boat  hoisting  and  lowering  gear. 

14680  Lorenz:  Wire-drawing  machine.  [Date  applied  for 
under  International  Convention,  July  18th,  1904.] 

In  order  to  allow  of  the  simultaneous  drawing  of  two 
wires  the  drawing  pulleys  and  the  guiding  rollers  of  the 
one  wire-drawing  mill  are  made  larger  than  the  corres- 


ponding drawing  pulleys  and  guiding  rollers  of  the  other 
wire-drawing  mill,  and  on  each  shaft  a  large  pulley  or 
roller  for  the  one  mill  alternates  with  a  smaller  pulley  or 
roller  for  the  other  mill. 
14854  Coke  and  Kelly :  Process  and  apparatus  for  dehydrating 
animal  and  vegetable  substances.    14855  Cooke  and  Kelly:  Pro- 
cess and  apparatus  for  dehydrating  animal  and  vegetable  pro- 
ducts. 

15031  Hobbies  Ltd.,  and  Jewson :   Belt-coupling  apparatus. 
This  multiple  punching  tool  for  belt  coupling  comprises 
a  parallel  moving  lever  carrying  a  series  of  punches,  having 
right-angled  heads  and  having  a  clamping  jaw  adapted 
to  co-operate  with  an  anvil  on  the  base  part. 
15098  Greenwood  and  Grenwood  :  *'  Dabbing  "  mechanism  used 
in  wool  combing  or  the  like.    15145  Dallimore :  Blind  roller. 
15152  Schmidt:  Penwipers. 
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15167  Shepherd:  TVrenches. 

This  improved  article  of  manufacture  consists  of  a  fixed 
jaw  with  oval  shank.  A  sleeve  is  fixed  to  the  lower  end  of 
the  shank,  and  a  handle  having  a  shouldered  bore  fits  over 
this  sleeve  and  abuts  against  one  of  the  shoulders  formed 
thereon.    The  handle  is  fixed  to  the  shank  independent  of 


the  sleeve.  Upon  the  opposite  side  of  the  enlargement 
on  the  sleeve  is  provided  exterior  threads.  A  movable  jaw 
receives  the  shank,  the  jaw  being  provided  with  oppositely- 
disposed  threads.  A  nut  engages  the  threads  of  the  sleeve 
and  the  movable  jaw. 
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15250  Schuciblc :  Art  of  brewing.  [Date  applied  for  under 
International  Convention,  August  1st,  1904.] 

15257  Gardiner  and  Stringfield :  Storage  battery  electrodes. 
The  invention  consists  in  providing  a  storage  battery 
plate  consisting  of  superposed  trough-like  receptacles  or 
holders,  each  having  integral  transverse  ribs  constituting 
passages  on  the  inderside  of  its  bottom,  and  adapted  to 
bear  directly  against  the  porous  strips  which  are  inter- 
posed between  said  receptacles  and  cover  the  active  material 
therein. 

15263  Hagen :  Magazine  rifles.  [Date  appl.ed  for  under  Inter- 
national Convention,  July  30th,  1904.] 

15298  Jones:    Multiple  telegraphy. 

For  transmitting  and  rcciving  two  or  more  sets  of  signal;, 
simultaneously  on  a  single  main  line,  the  terminal  stations 
A  are  provided  with  continuous-current  apparatus,  and  the 
intermediary  stations  B  with  alternating-current  apparatus. 
A  three-coil  transformer  C  permits  the  transmission  of 
signals  in  the  line  only  when  a  key  D  is  operated,  whilst 
the  polarised  E  of  the  receiver  of  the  same  station  is  not, 
and  the  polarised  relay  of  the  distant  station  is  responsive 
to  the  said  signals. 


15299  Jones:  Multiple  telegraphy.  15593  Gelius :  Blades  for 
stone  saws.  [Date  applied  for  under  International  Convention, 
July  30th,  1904  ]  15648  Cothias  :  Apparatus  for  casting  metal.; 
or  alloys.  [Date  applied  for  under  International  Convention, 
December  21st,  1901.  15975  Ingham,  Eobinson,  and  Ingham  : 
Application  of  air  pumps  to  bicycles.  16005  lledshaw :  Shives 
or  bungs  lor  casks,  barrels,  and  the  like.  16020  Searle : 
Fasteners  for  hose  and  other  garment  supporters.  [Date 
applied  for  under  International  Convention,  August  31st,  1904.] 


16021  Alphandery  :  Device  for  facilitating  the  remov  al  of  the 
vtlves  from  the  valve  boxes  of  iuternal-combustion  engines. 


IF 
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The  device  is  adapted  to  be  detachably  connected  with 
a  valve  box  Ln  such  a  manner  as  to  allow  of  compression  of 
the  spring  which  holds  the  valve  to  its  seat,  so  that  the  valve 
can  be  easily  removed  from  the  box. 

16055  Hopf :  Cover  for  tobacco  pipes.  16059  Horne:  Machines 
tor  automatically  applying  labels  and  wrappers  to  tins,  bottles, 
and  the  like. 

16080  Davis :  Interrupters  for  making  and  breaking  electric 
ciicuits. 

This  interrupter  comprises  a  disc  or  cylinder  adapted 
to  be  rotated  and  pressed  by  a  rubbing  contact;  said 
cylinder  is  inlaid  with  one  or  more  insulated  strips  of  metal 
according  to  the  number  of  interruptions  of  the  current 
required. 

16246  Disput  and  Hofniann  :  Apparatus  for  cleaning  tubular 
hollow  bodies,  particularly  chimneys  and  the  like.  16314  Kelsey : 
Collars  for  loose-fronted  shirts.  16378  Leue :  Catching  and 
shooting  appliances  for  aerial  rope  conveyers.  [Date  applied 
for  under  International  Convention,  January  23rd,  1905.]  16485 
Collier  :  Folding  and  portable  chairs,  tables,  stools,  and  the  like. 
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1(5553  Hubbell :  Lamp  shade  locking  devices.  [Date  applied  for 
under  International  Convention,  September  7th,  1904.]  16577 
Marks  (Church)  :  Toothed  gearing.  16643  Hemadtmaler  ung. 
Eisenindustrie  Akt.-Ges.  and  Primosigh :  Treatment  of  iron 
ores.  16687  Winstauley-Mounsey :  Boxes  for  matches,  cigar- 
ettes, and  like  articles.  16773  Siemens  Bros,  and  Co.  Ltd. 
(Siemens  Schuckertwerke  G.  m.  b.  H.) :  Revolving  field  magnets 
for  dynamo  electric  machines.  16852  Laycock :  Seats  for  rail- 
way carriages  or  other  vehicles.  16904  Pestalozzi :  Devices  fox- 
operating  the  warp  threads  in  gauze  weaving  for  the  purpose  of 
forming  the  shed.  17005  Howell:  Railroad  tics  or  sleepers. 
[Date  applied  for  under  International  Convention,  September 
8th,  1904.]  17142  Cookson :  Machinery  and  appliances  for 
tapering  or  shaping  lengths  of  cane,  wood,  and  other  similar 
substances  for  various  uses.  17277  John  Henry  William  Ort- 
mann  and  Carl  Wilhelm  Herbst:  Bottling  machine.  [Date 
applied  for  under  International  Convention,  August  26th,  1904.] 

17291  Andrie:  Elastic  fork  for  motor  and  other  cycles.  [Date 
applied  for  under  International  Convention,  February  28th, 
1905.] 

A  cylinder  is  provided  serving  to  guide  and  protect  the 
spring  interposed  between  the  fork  and  rod.  One  such 
cylinder  and  spring  is  provided  in  combination  with  each 
limb  of  the  fork  and  the  corresponding  rod.    The  said  rods 


are  provided  with  suitable  joints  so  as  to  be  firmly  guided 
without  being  subjected  to  any  bending  strain.  A  crossbar 
connects  the  corresponding  movable  ports  on  opposite  sides 
of  the  fork. 

17433  Lambert:  Fittings  and  accessories  pertaining  to 
electrical  incandescence  lamps  and  the  like.  17471  Rosenfeld : 
Stroker  for  automatic  feeders  for  power  printing  presses,  folding 
machines,  and  the  like.  17486  Mohs  and  Nicoll :  Flushing 
apparatus  for  water  closets.  17598  Radbruch :  Stoppers  for 
bottles,  jars,  cans,  and  like  receptacles.  17690  Eldenburg  and 
Rensch :  Safety  stirrups.  17871  Lake  (Gasglulicht  Ges.  Ham- 
burg m.  b.  H.)  :  Incandescing  bodies  for  incandescent  gas  light- 
ing. 17873  Briggs :  Signalling  by  electro-magnetic  waves. 
[Secret  Document  under  Sect.  44  Patents,  etc.,  Act,  1883.] 

17974  Siemens  Bros,  and  Co.  Ltd.,  and  Neale :  Joints  for 
electric  cables. 

One  end  of  the  cable  to  be  joined  is  mechanically  and 
electrically  connected  with  the  inner  surface  of  a  tube 


or  socket  by  a  spirally-coiled  strip  of  metal,  while  the 
end  of  the  other  cable  is  similarly  connected  with  the  tube 
or  socket  or  is  soldered  or  otherwise  fastened. 
18045  Marks  (New  Jersey  Patent  Co.):  Phonogiaph  records 
or  reproducers.    18108  Dick:  Hairpin.    18167  Mitchell :  Noise- 
less tyres  for  the  wheels  of  road  vehicles.    18275  Castroper 
Sicherheitssprengstoff  Akt.-Ges. :    Processes  of  manufacturing 
mine  gas-proof  safety  explosives.       [Date  applied  for  under 
International  Convention,  September  10th,  1904.]    18382  Fair- 
weather  (Norwall  Manufacturing  Co.):   Valves.    18490  Tarns 
and  Tarns:  Means  for  standardising  earthenware  measures  and 
the  like.    18512  Thompson  (Jennings) :  Collars.    18569  McElwee 


and  Jackson  Bros.  Ltd.:  Drawing  instruments.  18598  Payne: 
Means  for  suspending  the  bodies  of  invalid  chairs,  motor  cars, 
and  other  vehicles.  18649  Lodge:  Ladies'  skirts.  18687  Weiss: 
Chair. 

18816  Sharp  and  John  Marston  Ltd.:  Bicycle  hub  spindles. 
The  combination  of  a  spindle  carrying  the  ball  bearings 
of  a  bicycle  wheel  and  fastened  to  one  side  of  the  bicycle 
frame,  a  distance  washer,  and  a  detachable  screw  fastening 


the  spindle  at  the  other  side  of  the  bicycle  frame.  A 
rectangular  projecting-  shoulder  on  the  cone  fitting  in  the 
slot  of  the  right-hand  fork  end  prevents  the  cone  from 
turning. 

18897  Milne  and  Iliffe:  Oil  lamps.  18990  Gooding:  Process 
of  treating  refuse  screenings  from  grain,  millers'  rubbish,  and 
the  like  to  serjarate  the  same  into  different  merchantable  sub- 
stances and  apparatus  for  effecting  the  same.  19130  Codling: 
Attachments  for  wood-turning  lathes.  19200  Badische  Anilin 
and  Soda  Fabrik:  Manufacture  and  production  of  anthra- 
quinone  derivatives.  [Date  applied  for  under  International 
Convention,  April  3rd,  1905.]  19375  Ellis  (Chemische  Fabrik 
von  Heyden  Akt.-Ges.)  :  Manufacture  of  a  new  salicylic  acid 
compound.  19539  Van  der  Heyden:  Manufacture  of  briquettes 
of  coal  dust  or  powdered  peat.  [Date  applied  for  under  Inter- 
national Convention,  October  7th,  1904.]  19634  Egger :  Rivet- 
less  and  nailless  horse  shoe.  [Date  applied  for  under  Inter- 
national Convention,  October  3rd,  1904.]  19726  Williams: 
Metal  sheet  piling.  [Date  applied  for  under  International  Con- 
vention, May  6tli,  1905.]  19809  Thompson  (Firm  Konigswarter 
and  Ebell)  :  Method  of  packing  and  storing  washing  powder 
containing  alkali  superoxide  and  device  therefor.  19811  Von 
Munster,  Kohn,  and  Sauter :.  Pocket  case  of  cutlery.  [Date 
applied  for  under  International  Convention,  October  12th,  1904.] 
19858  Clark:  Extension  planks  for  scaffolding.  19871  Windle 
and  Lavender:  Letter  files.  20294  Bohle:  Brakes  for  cycles, 
motor  cycles,  and  the  like.  20457  Jones  and  Holmes :  Springs 
applicable  to  the  spokes  of  wheels  of  motor  vehicles  and  for 
general  use.    20975  Lowe :  Flower  pots. 

21067  Siemens  Bros,  and  Co.  Ltd.  (Siemens  and  Halske  Akt.- 
Ges.)  :  Apparatus  for  regulating  the  action  of  pneumatic  brakes. 
The  inertia  of  the  movable  body  A  causes  the  discharge 
valve  to  open,  thus  reducing  the  brake  pressure  on  a  certain 
degree  of  retardation  being  attained.    This  freely-swinging 
body  causes  an  electric  circuit  to  be  closed  for  operating 


the  discharge  valve  of  the  brake  cylinder.    When  the  sand- 
strewing  device  is  put  into  action  the  contacts  of  the  circuit 
move  further  away  from  the  said  body,  so  that  the  body 
has  to  swing  out  to  a. greater  angle  before  it  can  effect  the 
closing  of  the  circuit. 
21168  Sharp :  Polishing  liquid  for  wood,  such  as  furniture  and 
the  like.       21504  Fliess:   Urethra-irrigator.       21538  Johnson 
(Badische  Anilin  and  Soda  Fabrik) :  Manufacture  of  formalde- 
hyde sulphoxylate.    21746  Johnson  (Badische  Anilin  and  Soda 
Fabrik)  :  Production  of  halogenated  indigo  white. 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1901. 

1905. 

3619  Colloseus:  Manufacture  of  cement  from  furnace  slag. 


December  15,  1905] 
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desired.  The  spindle  carrying  the  grinder  is  of  large 
diameter,  hardened  and  ground  true,  and  running  in 
conical  bearings.  The  grinder  carriage  is  of  extra  length, 
covering  the  bed  on  each  side  of  the  wheel,  so  as  to 
effectually  protect  it  from  grit.  The  travel  of  the  carriage 
is  adjustable,  and  is  automatically  reversed  at  each  end  of 
its  stroke.  The  emery  wheel  is  20  in.  in  diameter,  and  its 
slide  has  a  transverse  movement,  so  arranged  that  the  cut 
may  be  put  on  from  either  the  front  or  back  of  the 
machine. 

The  work  to  be  ground  is  run  between  dead  centres  with 
four  changes  of  speed  to  suit  different  diameters.  The 
part  of  the  bed  which  carries  the  work  headstocks  is 
arranged  to  swivel,  enabling  tapers  up  to  1  in  40  on  the 
diameter  to  be  ground.  It  is  adjusted  by  means  of  screws, 
and  then  firmly  clamped  by  bolts.  An  adjustable  swing- 
over  steady  is  provided,  all  working  parts  are  protected 


maximum  distances  between  the  outer  spindles  is  4  ft.  3  in. 
The  table  measures  4  ft.  Din.  by  2  ft.  2  in.,  and  has  a 
vertical  range  of  1  ft.  8  in.  Work  may  be  admitted 
between  the  spindle  and  table  up  to  2  ft.  in  height.  This 
is  a  well-known  tool  of  great  efficiency;  an  increasing 
demand  for  it  being  experienced  by  the  makers. 

(To  be  continued.) 
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Fig.  3.— MULTIPLE  SPINDLE  DRILLING  MACHINE. 


from  grit,  and  a  rotary  pump  is  fitted  for  use  in  connection 
with  wet  grinding.  The  machine  illustrated  admits  work 
up  to  9  ft.  long  between  centres. 

Fig.  3  shows  Messrs.  Archdale's  multiple  spindle  drilling 
machine.  This  is  arranged  for  drilling  four  holes 
simultaneously,  the  distance  between  centres  being  adjust- 
able. The  spindles  are  of  hard  steel,  and  fitted  with 
counterbalance  weights,  steel  racks,  quick-releasing  motion, 
and  hardened  steel  ball  thrusts.  They  are  self-acting, 
fitted  with  automatic  adjustable  stop  motion,  and  may  be 
raised  or  lowered  separately  or  simultaneously.  Feed 
motion  is  conveyed  to  each  spindle  through  a  friction 
clutch,  which  can  be  instantly  disengaged.  The  spindles 
carrying  the  spindles  and  gearing  are  adjustable  longi- 
tudinally on  the  cross  slide  by  means  of  rack  and  pinion 
from  the  front,  and  the  table  has  a  traversing  as  well  as 
a  vertical  movement,  So  as  to  facilitate  the  fixing-  of  work 
me  spmdles  have  a  diameter  of  2  in.,  and  will  drill  to 
a  depth  of  0  in.  The  minimum  distance  between  centres 
when  the  spindles  are  at  their  closest  is  10  in.,  and  the 
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A    NEW    Bfc.LT  MOUNTER. 

A  l'sbful  and  ingenious  device  for  mounting  belts  on  pulleys 
while  funning,  and  thus  doing  away  with  the  inconvenience 
of  stopping  the  shafting,  lias  recently  been  brought  out 
by  Mr.  0.  N.  Beck,  of  Mansion  House  Chambers,  11, 
Queen  Victoria  Street,  London,  E.C.  This  invention, 
which  we  now  illustrate  and  describe,  not  only  works  with 
safety  to  the  workman,  but  is  extremely  simple  to  handle, 
and  will  be  highly  appreciated  by  the  men  in  all  shops. 

The  manner  in  which  to  use  a  belt  mounter  must  always 
be  clear  to  the  workman,  and  when  adjusted  to  different 
widths  it  must  not  give  rise  to  pinching,  and  thereby  to 
a  drag  in  the  direction  of  the  rotation  of  the  pulley  ; 
therefore  the  mounter  has  to  be  elastic  or  fitted  with  a 
spring,  so  that  the  workman,  when  not  standing  in  the 
right  place,  shall  not  be  injured  by  the  violent  motion  of 
the  mounter  rod.  These  requirements  are  fulfilled  in  this 
apparatus,  as  will  be  seen  from  the  following  description  : — ■ 

On  to  the  hand  rod  the  tube  </,  fig.  1,  is  attached  by  means 
of  wood  screws  ;  in  this  tube  </  a  joint  arm  is  mounted  carry- 
ing the  spindle  <i.  The  joint,  arm  is  at  its  point  of  rotation 
in  contact  with  a  cam  of  cardioid  form,  against  which  the 


Fio. 


pressing  pin  acts,  guided  within  the  tube  and  pressed  up- 
wards by  a  strong  spring,  thus  forming  the  spring  joint 
of  the  arm  b  and  arresting  it  in  its  central  position.  In 
the  upper  end  of  the  joint  arm  is  held  a  spindle  a.  The 
disc  d  on  the  spindle  a  serves  to  stop  the  belt,  and  is 
loose  on  the  spindle,  so  that  it  can  rotate.  On  the  spindle 
a  there  is  further  an  adjustable  cone  arranged,  the  purpose 
of  wdiich  is  to  convert  the  strain  of  the  belt  when  mounting 
round  the  pulley  into  friction,  causing  a  grip,  and  thereby 
keeping  it  on  the  pulley.  The  adjustability  of  the  cone 
on  the  spindle  is  obtained  by  circumferential  grooves  cut 
in  the  spindle,  which  on  one  side  are  interrupted  by  a 
longitudinal  groove  and  on  the  opposite  side  by  a  ridge. 
The  cone  is  fitted  with  a  guide  pin,  by  means  of  which  it 
may  be  adjusted  to  any  position  desired.  The  material  is 
steel  throughout,  with  a  view  to  ensuring  durability  and 
to  obtain  with  the  least  dimensions  the  necessary  lightness 
for  handling. 

To  put  the  belt  on,  the  friction  cone  has  to  be  set  up 
to  about  three-quarters  of  the  width  of  the  belt,  as  shown 


in  illustration.  The  bell  /■  is  then  lifted  by  spindle  a, 
and  so  conveyed  round  the  pulley  in  the  direction  of 
revolution  (see  tigs.  2  and  3). 

The  strain  of  the  belt  causes  friction  between  the  edge 
of  i.he  friction  cone  and  the  surface  of  the  pulley,  this 


Fig.  2. 


friction  being  sufficiently  great  to  keep  the  belt  on  the 
pulley  by  means  of  the  cone.  At  this  moment  of  strain 
the  belt,  owing  to  its  oblique  position,  tends  to  slide  off. 
This  tendency  lias  to  be  prevented  by  the  operator  holding 
the  tool  firmly.  With  an  increasing  strain  the  tendency 
to  slip  off  will  cease  through  the  friction,  which  increases 


Via  ?. 


in  proportion  with  the  strain,  and  the  belt  passes  swiftly 
on  without  any  further  aid  on  the  part  of  the  operator. 
Thus  care  needs  lo  be  taken  only  that  at  the  moment  when 
the  slide  slip  is  greatest  this  should  be  met  by  a  firm 
holding  of  the  belt  mounter.  The  belt  mounter  may  be 
used  right  and  left,  and  for  any  position,  however  awkward 
it  may  be. 


Pneumatic  Tool  Agreement. — The  agreement  between  the 
Boiler-makers'  Society  and  the  Shipbuilding  Employers' 
Federation  on  the  question  of  pneumatic  tools  fixes  the 
remuneration  for  shell  work  at  40  per  cent  and  inside  work 
at  35  per  cent  below  the  current  list  prices  for  ordinary  hand 
work.  The  tools  which  are  to  be  worked  in  the  shipyards 
under  the  agreement  are  the  caulking,  the  chipping,  and  the 
drilling  hammers. 

In  addition  to  the  locomotives  just  completed  at  their  own 
works  at  Gorton,  the  Great  Central  Railway  Company  have 
recently  placed  with  the  Yorkshire  Engine  Company,  of 
Sheffield,  a  "  repeat  "  order  for  a  number  of  six-wheeled  coupled 
goods  engines ;  whilst  Messrs.  Kitson  and  Company,  of  the 
Airedale  Foundry,  Leeds,  are  delivering  several  powerful  eight- 
wbeeted  coupled  mineral  locomotives  for  the  Great  Central 
line.  Further,  the  Great  Central  directorate  have  now  placed 
with  Messrs.  Beyer.  Peacock,  and  Company  Limited,  of  the 
Gorton  Foundry,  Manchester,  a  contract  for  20  large  six- 
wheeled  coupled  outside-cylinder  bogie  locomotives. 
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THE   PRACTICAL    USE   AND    ECONOMY  OF 
HIGH-SPEED  STEEL.* 

By  J.  M.  Gledhill. 

(Continued  from  payc  007.) 

The  advent  of  high-speed  steel  lias  now  also  changed  many 
old  workshop  practices  and  operations.  At  the  writer's  works 
wherever  possible  all  articles  such  as  holts,  set  screws,  small 
shafts,  nuts,  pins,  etc.,  are  no  longer  made  as  forgings — all 
smith  work  is  absolutely  dispensed  with — and  such  articles 
are  made  from  plain  rolled  bars  machined  rapidly  to  shape 
with  high-speed  steel. 

Formerly,  in  this  case,  when  forgings  were  first  made  and 
afterwards  machined  with  ordinary  steel,  eight  bolts  were 
produced  daily,  as  against  40  now  with  the  use  of  A.W."  high- 
speed steel  operating  on  plain  rolled  bars.  The  cost  of  forging 
to  shape  only  of  one  of  these  bolts  was  formerly  as  great  as 
the  cost  now  is  for  producing  12  bolts  from  the  rolled  bar. 
The  cutting  speed  at  which  these  bolts  were  turned  was  160  ft 
per -minute.  |  in.  depth  of  cut,  and  '/3„in.  feed,  2,480  1b.  of 
metal  l>eing  removed  per  day,  and  the  tool  required  to  be 
ground  once  only  in  seven  hours. 

Similar  practice  may  be  adopted  in  the  production  of  dynamo 
and  motor  shafts,  piston  rods,  bolts,  screws,  pins,  etc.,  from 
steel  of  suitable  composition  and  strength  for  "the  purpose  for 
which  the  articles  are  to  be  used. 


A 


V. 


Fig.  4. -Planing  Machine  with  reversing  tool  box,  cutting  hard  steel  forging- 
at  40ft.  per  minute  with  "A.W."  steel. 

Equally  satisfactory  results  may  be  obtained  when  operating 
'\i    •  Sonle  t"a]s  were  recently  made  in  New  York 

«n     A.W.     steel,  turning  cast-iron  piston  blocks  of  20  in. 
lameter  by  5  in.  wide  for  air  compressors.    With  a  cutting 
leed  of  loOft.  per  minute,  ■/„  in.  depth  of  cut,        in.  feed 
ve  such  castings  were  turned  with  an  "  A.W.  "  tool  *  ju  Dy 
.  in.  section,  the  tool  suffering  no  injury  whatever.  Wain 
achining  a  winding  drum  for  an  elevator  30  in.  diameter 
ia      in.  long,  the  whole  length  was  cut  at  a  speed  of  102  ft 
*  minute,  |in.  to  3/lr,  in.  cut,  and  3/3,  in.  feed, 
home  doubt  has  been  expressed  as  to" high-speed  steel  beino- 
•mewhat   unsatisfactory    in    cases    where    heavy    cutting-  is 
gred,  and  where  the  tool  is  subject   to  shocks,  objections 
mg  raised  on  account  of  its  alleged  brittleness.    This  is  not 
ie  case  it  the  steel  has  been  properly  annealed,  the  hardening 
Mined  to  the  cutting  area,  and  proper  support  given  to  the 
eJSjvhen  fixed  in  the  machine.    Some  examples  of  the  great 

Ktoe^Lrf  Irll Tad'  *?ef°re  t"'c  Gla!?ow  a'«l  West  of  Scotland  Foremen 
'grocers  and  Ironworkers  Association  on  November  11th,  1005. 


strength  and  resisting  powers  of  "  A.W.  "  steel  will  clearly 
prove  this. 

Cutting  forged  steel  offering  a  resistance  to  cutting  of  about 
100  tons  per  square  inch,  a  tool  \\  square  inch  section  took  a 
cut  |in.  deep  by  \  feed  per  revolution,  at  a  cutting  sped 
of  90  ft.  per  minute,  and  removing  68$  lb.  of  metal  per  minute. 
Under  these  conditions,  and  witli  a  tool  projecting  l-i  in 
beyond  the  rest,  the  stress  on  the  tool  is  calculated  to  be  no 
less  than  78'5  tons  per  square  inch  ! 

Although  in  actual  practice  steel  of  considerably  larger 
section  would  be  used,  the  results  show  that  if  ordinary  care 
be  exercised  tools  of  "  A.W."  steel  are  quite  capable  of  resist- 
ing any  pressures  likely  to  be  met  with  in  ordinary  workshop 
requirements. 

In  facing  the  webs  of  large  marine  crank  shafts,  "A.W." 
tools  have  worked  continuously  for  many  hours  without  grind- 
ing taking  cuts  fin.  deep  at  high  speeds,  and  in  many  cases 
working  successfully  where  tools  of  ordinary  steel  have 
frequently  failed  by  cutting  edge  snipping. 

When  taking  heavy  cuts,  it  should  be  remembered  that 
where  the  tools  are  quite  flat  on  the  bottom  side  and  well 
supported,  the  pressures  tending  to  break  them  are  largely 
reduced.  b  ' 

For  example,  the  position  of  the  tool  previously  mentioned 
would  cause  a  stress  of  about  78'5  tons  per  square  inch  to 
be  thrown  upon  it,  whereas  when  the  overhang  is  reduced 
by  one  half  =  9/,6  in.  the  stress  is  lowered  to  14*27  tons  per 
square  inch — a  reduction  of  80  per  cent. 

In  connection  with  heavy  cutting,  it  will  be  interesting  to 
refer  to  the  powerful  lathe  constructed  by  the  writer's  com- 
pany for  the  purpose  of  demonstrating  the  powers  of  "A.W." 
steel  at  the  Liege  Exhibition.  The  lathe  is  of  massive  pro- 
portions, with  18  in.  centres,  and  driven  with  a  60  horse  power 
motor.  The  following  table  will  convey  some  idea  of  the 
possibilities  of  the  cutting  powers  of  the  "  A.W."  steel  in  this 
modern  machine  tool. 


Brand 

of 
steel 
used. 

Material  cut. 

Catling 

speed 
feet  per 
minute. 

Reduction 
in 

diameter. 

Feed  per 
i  evolution. 

Weight  of 

metnl 
removed 
per  hour. 

Ins. 

lbs. 

"A  W." 

Forged  steel  . . 

160 

i 

T5 

611 

"A  W." 

100 

2 

1 

2,545 

'■A  W." 

42 

2 

i 

2,140 

"A  W." 

3S 

1 

1,935 

"A  W." 

'  32 

2A 

i 

4 

2,039 

In  the  early  stages  of  the  development  of  high-speed  steel 
it  was  frequently  found  that  but  moderately-successful  results 
were  obtained  when  cutting  hard  varieties'  of  steel  and  cast 
iron.  Greater  experience  in  its  use  and  manufacture  has  now 
enabled  these  early  difficulties  to  be  overcome,  and  numerous 
instances  could  be  quoted  of  the  successful  -use  of  "A.W." 
steel  when  cutting  the  hardest  varieties  of  metals,  nickel  and 
chrome  steels  being  cut  at  speeds  hitherto  only  used  when 
cutting  steels  of  a  much  softer  character.  For  specially  hard 
materials  like  old  wheel  tyres,  partially-chilled  castings,  etc., 
the  writer's  company  have  developed  a  steel  branded  "  T.Y.R.,'' 
which  is  an  offspring  of  the  "  A.W."  The  use  of  this  steel  for 
cutting  old  tyres  and  similar  metals  has  been  extremely  suc- 
cessful, performing  the  work  in  very  much  less  time  than  the 
ordinary  self-hardening  steel  previously  used. 

Coincidently  with  the  increase  of  rotary  cutting  speeds  have 
been  those  of  reciprocating  machines,  notably  in  planing 
machines,  and  it  is  indeed  astonishing  to  observe  the  advances 
that  have  been  made  in  this  direction.  Whereas  formerly 
cutting  speeds  of  15  ft.  to  25  ft.  per  minute  were  thought 
good  enough,  now  speeds  of  50  ft.  to  60  ft.  per  minute  are  by 
no  means  uncommon,  and  in  some  cases  much  higher— even 
up  to  80  ft.  or  more. 

Of  course,  high-speed  cutting  steel  is  equally  adaptable  to 
planing,  slotting,  milling,  and  drilling  machinery,  and  the 
examples  referred  to  below  will  give  some  idea  of  'work  beino- 
done  in  this  respect. 

Using  a  7ft.  planing  machine,  with  two  "A.W"  tools 
operating  on  forged  steel  of  medium  quality,  in  the  works  of 
the  British  Westing-house  Electric  and  Manufacturing  Co  a 
cutting  speed  of  54  ft.  per  minute,  Jin.  depth  of  cut  and  J  in 
feed,  was  attained  without  difficulty,  the  reversing  speed  being 
160  ft.  per  minute.  In  another  instance  forged  steel  was  cut 
at  65  ft.  per  minute.  In  the  works  of  the  writer's  company 
at  Manchester,  planing  machines,  which  a  few  years  ago  were 
cutting-  at  speeds  of  about  22  ft.  per  minute,  are  now  operating 
on  nickel  steel  at  40  ft.  per  minute.  Several  slotting  machines 
of  respectable  age  have  been  speeded  to  cut  at  55  ft.  per 
minute,  and  are  operating  at  this  speed  on  oil-hardened  oUn 
steel.  B 
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Other  noteworthy  example  of  rapid  work  may  be 
interesting  :  — 

Planing  large  east-iron  turbine  body,  cutting  speed  36  ft. 
per  minute,  l£iu.  depth  of  cut,  and  seven  cuts  per  inch,  two 
"  A.W."  tools  cut  for  ten  hours  without  grinding;  the  size 
of  the  machine  being  14  ft.  by  14ft.  by  30  ft. 

Machining  lathe  beds  20ft.  long  in  a  large  tool  building 
establishment  in  the  United  States,  at  a  cutting  speed  of  55  ft. 
per  minute,  ^  in.  average  depth  of  cut,  and  3/IGm.  feed;  an 
"A.W."  tool  of  1  in.  by  2  in.  section  worked  successfully  and 
was  in  good  condition  after  finishing.  The  severity  of  this 
trial  may  be  judged  from  the  fact  that  hitherto,  with  the 
best  high-speed  steel  they  could  secure,  the  maximum  speed 
possible  was  35  ft.  to  40  ft.  per  minute. 

Closely  allied  to  the  operation  of  planing  is  that  of  milling. 
Few  shop  tools  are  more  expensive  to  make  and  maintain 
than  milling  cutters,  and  it  is  therefore  of  the  utmost,  impor- 
tance that  the  steel  from  which  they  are  to  be  made  shall  be 
of  the  highest  possible  quality,  for  the  cost  of  the  steel  is 
frequently  but  a  small  fractional  part  of  the  cost  of  the  finished 
cutter,  making  it  decidedly  risky — and  one  of  more  than 
doubtful  economy — to  use  steel  other  than  the  best  obtainable, 
when  the  labour  that  has  been  put  upon  it,  added  to  the  cost 
of  the  steel,  is  rendered  useless  by  the  cutter  cracking  in 
hardening.    It  is  usually  necessary,  after  a  milling  cutter  is 


It  may  be  here  noted  that  these  cutters  effected  such  a 
great  saving  in  costs  and  machines  as  to  repay  the  cost  of 
making  same  after  less  than  two  days'  work. 

Another  really  remarkable  piece  of  milling  work  is  evidenced 
by  the  following  extract  from  a  letter  received  from  Cleveland 
Ohio:  — 

"We  have  made  a  in.  diameter  —  -Jin.  face  — 12  x  53 
degree.-,  cutter  from  the  "  A.W."  steel  blank,  and  used  it  on 
milling  spiral  mills  made  from  annealed  tool  steel;  depth 
of  cut  was  7,„in.,  cutting  sjjeed  62  ft.  per  minute,  '024  in.  feed 
per  revolution  =  2  28  in.  per  minute;  924  in.  were  cut,  the 
cutter  showing  no  signs  of  wear.  Speed  was  then  increased 
to  113  2  ft.  per  minute,  with  a  feed  of  '024  in.  per  revolution 
=  4  15  in.  per  minute,  and  after  cutting  another  924  in.  the 
cutter  was  still  in  fairly  good  condition,  and  would  have 
milled  many  more  if  the  class  of  work  had  not  required  a 
clean  and  smooth  cut.  The  cutter  was  then  re-ground,  only 
requiring  003  in.  grinding  to  sharpen.  I  consider  this  test 
and  the  result  thereof  the  very  best  in  my  experience." 

Length  of  time  for  first  operation   6*  hours. 

second    ,,    3*  ,, 


Total  length  of  time  for  both  operations  10^  hours. 


Fig.  5. — Planing  Machine  with  reversing  tool  box,  cutting  nickel  steel  gun  forging  at  40  ft. 
per  minute  with  "A.W."  steel ;  tool  worked  15  hours  without  grinding. 


completely  worn  down,  for  it  to  be  annealed,  so  that  it  may 
be  re-cut.  It  is  very  largely  because  of  this  that  steel  of  the 
greatest  purity  should  be  used,  otherwise  marked  deterioration 
will  be  observed  each  time  the  cutter  is  re-hardened — even 
should  clacking  lie  avoided.  Somo  recent  tests  of  this  char- 
acter showed  less  than  5  per  cent  loss  of  efficiency  in  the 
"A.W."  steel  after  seven  times  annealing  and  hardening  of 
the  same  piece  of  metal. 

Sleel  for  use  in  milling  and  gear  cutters  should  be  reason- 
ably tough,  with  a  capacity  for  retaining  a  sharp  cutting  edge, 
and  combined  with  great  powers  of  endurance;  for  if  the  edges 
become  quickly  dulled  greater  power  will  be  required,  while 
the  resulting  finish  of  the  work  will  not  be  of  a  satisfactory 
character;  and  since  the  grinding  and  setting  up  of  a  milling 
cutter  is  comparatively  a  more  or  less  costly  operation,  only 
steel  possessing  qualities  as  enumerated  above  should  be  used 
if  good  results  and  economies  are  to  be  effected.  The  following 
will  clearly  show  the  very  great  advantages  to  be  derived  from 
the  use  of  cutters  made  from  high-speed  steel. 

Operating  on  rolled-steel  bars  with  cutters  of  "AAV."  steel, 
a  total  of  90  hexagon  nuts  for  3J  in.  diameter  bolts  are  pro- 
duced each  day.  The  cutting  speed  is  150  ft.  per  minute, 
maximum  depth  of  cut  -|  in.,  width  7  in.,  6751b.  of  metal  being 
removed  per  day.  The  cutters  are  8  in.  diameter,  and  usually 
mill  300  nuts  without  grinding.  Owing  to  the  intermittent 
character  of  the  cut  these  cutters  are  very  severely  tried 
indeod,  but  so  far  have  answered  admirably. 


In  the  manufacture  of  "A.W.''  high-speed  twist  drills, 
cutters  of  the  same  steel  are  run  for  60  hours  without  grinding, 
whereas  when  using  ordinary  crucible  steel  at  slower  speeds  the 
cutters  required  grinding  every  six  hours,  showing  the  enor- 
mous saving  by  endurance  alone. 

In  the  milling  machine  hard  chrome  steel  armour  plate 
is  being  milled  at  75  ft.  per  minute,  the  depth  of  cut  being 
2|  in.  and  the  width  3Jin.,  at  a  travel  of  16  in.  per  hour.  The 
body  of  the  cutter  is  made  of  mild  steel  and  fitted  with  blades 
of  "  A.W."  steel. 

High-speed  steel  cutters  have  also  proved  highly  satisfactory 
for  cutting  steel  gears,  where  cutters  of  "A.W."  steel 
not  only  worked  at  higher  speeds  than  similar  size  cutters 
made  of  ordinary  steel,  but  also  outlasted  the  ordinary  cutter, 
in  addition  to  being  worked  at  a  coarser  feed,  thus  proving 
that  they  possess  great  toughness  and  do  not  break. 

(To  he  continued.) 


Bright  Machinery. — The  problem  of  keeping  machinery  in 
a  nice,  bright  condition  is  often  a  cause  of  much  annoyance, 
especially  in  places  in  close  proximity  to  salt  water.  A  very 
good  anti-rust  compound,  that  has  been  used  quite  extensively 
of  late,  is  made  as  follows:  Dissolve  1  oz.  of  camphor  in  liu. 
of  melted  lard;  take  off  the  scum  and  mix  in  as  much  fine  black- 
lead  as  will  give  it  colour.  Clean  the  machinery  and  smear  it 
with  the  mixture. 
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PNEUMATIC  TOOLS  AS  APPLIED  TO  SHIP 
CONSTRUCTION:  THEIR  ADVANTAGES  TO 
SHIPBUILDERS  AND  ENGINEERS* 

By   C.  SCHOFIELD. 

About  three  years  ago  the  Society  of  Shipyard  Managers  of 
the  United  States  decided  to  ascertain  whether  pneumatic  tools 
as  applied  to  ship  construction  were  a  financial  success  or  not, 
and  what  actual  advantages  accrued  to  their  use.  They 
appointed  a  committee,  instructing  them  to  make  the  necessary 
inquiries  from  the  various  shipbuilders  of  America,  and  report 
the  result  of  their  labours  at  the  next  meeting.  The  paper  pre- 
sented to  the  meeting  by  the  committee  caused  more  discussion 
and  diversity  of  opinion  than  any  other  topic  during  the  whole 
session.  The  reports  of  the  various  shipbuilders  as  returned  to 
the  society  disclosed  a  most  satisfactory  state  of  affairs,  and 
proved  beyond  a  doubt  that  pneumatic  tools  as  applied  to  ship 
construction  were  a  known  quantity  and  beyond  the  experi- 
mental stage.  The  information  thus  obtained  was  not  only 
interesting,  but  instructive  to  the  members  generally. 

I  will  endeavour  in  my  paper  to  explain  the  methods  adopted 
in  the  American  shipyards  as  to  the  application  of  pneumatic 
tools  in  ship  construction,  also  the  cost  of  same,  and  make  a  com- 
parison with  the  British  piece-work  hand  rates. 

Pneumatic  Chipping;  Hammer  The  first  port- 
able pneumatic  tools  introduced  to  shipbuilders  were  chipping 
hammers  (figs.  1  and  2).    A  pneumatic  chipping-' hammer  con- 


on  the  smaller  area.  The  piston  is  a  solid  cylindrical  bolt 
having  a  groove  in  its  periphery  near  one  end  for  the  purpose 
of  placing  in  communication  with  each  other  the  live-air  passage, 
shown  in  dotted  lines  leading  from  the  source  of  supply  to 
the  piston  chamber,  and  another  passage  leading  from 
the  piston  chamber  to  the  larger  area  of  the  valve.  The  outer 
end  of  the  cylinder  is  partly  closed  by  means  of  an  internal 
ring  and  the  working  tool's  socket.  When  the  working  tool 
is  inserted  into  the  tool  socket  the  closure  of  the  end  of  the 
cylinder  is  thereby  completed. 

As  shown  in  the'  illustration,  the  valve  is  in  such  position 
that  the  air  is  in  contact  directly  with  the  piston  so  as  to  force  it 
forward  at  high  speed  until  it  hits  the  tool  end.  When  the 
portion  of  reduced  diameter  of  the  piston  comes  opposite  to  the 
end  of  the  live-air  passage,  and  puts  this  into  communication 
with  the  passage  leading  back  to  the  large  area  of  the  valve,  the 
position  of  the  valve  is  immediately  reversed,  whereby  the'  live 
air  passes  round  the  groove  in  the  portion  of  the  valve  of  large 
diameter  into  the  passage  on  the  opposite  side  at  the  front  of  the 
piston,  forcing  the  same  in  a  backward  direction.  The  piston 
on  its  return  stroke  cuts  off  the  supply  of  air  from  the  larger 
area  of  the  valve,  and  the  latter  returns  to  its  initial  position, 
admitting  air  behind  the  piston  for  the  next  stroke. 

The  current  piecework  rate  for  pneumatic  chipping,  solid 
cutting,  and  caulking  in  the  United  States  is  about  50  per 
cent  less  than  the  piece-work  hand  rates  of  Great  Britain; 
that  is,  taking  the  day-work  rates  of  both  countries  as  a  basis. 
Another  feature  of  the  pneumatic  caulking  hammer  is  that  it 


Fios.  1  and  2 


sists  of  a  working  cylinder,  having  attached  to  it  a  grasping 
handle,  and  enclosing  a  reciprocating  piston  and  a  valve  box 
containing  a  reciprocating  valve.  In  the  lower  part  of  the 
handle  the  air-inlet  passage  is  situated,  and  is  controlled  by  a 
piston  throttle  valve  arranged  therein,  adapted  to  be  operated 
by  a  pivoted  finger  lever.  The  air,  after  passing  the  valve, 
enteis  1  lie  transverse  passage,  which  communicates  with  an 
annular  groove  situated  immediately  adjacent  to  the  valve  box. 
This  groove  serves  to  distribute  the  air  to  the  various  inlet 
ports  and  passages  in  the  valve  box.  The  valve  box  itself  is 
in  the  form  of  a  hollow  cylindrical  block  bored  out  to  two 
different  diameters  to  receive  the  valve  corresponding  in  shape. 
The  valve  box  is  provided  with  the  necessary  ports  and  passages 
to  admit  live  air  to  and  exhaust  the  opposite  ends  of  the 
cylinder,  and  for  controlling  the  valve  itself  in  co-operation 
with  the  piston.  The  valve  contains  no  ports  or  passages,  but 
has  two  grooves,  one  cut  in  the  portion  of  small  diameter,  and 
one  in  that  of  large  diameter.  It  will  be  seen  that  the  valve, 
being  made  of  two  diameters,  has  two  pressure  surfaces  or 
areas,  against  the  smaller  of  which  air  constantly  acts  to  press 
the  valve  in  one  direction;  and  against  the  larger  area, 
air  under  pressure  is  intermittently  admitted  through  the  ports 
and  passages  in  the  valve  box  and  cylinder,  those  in  the 
cylinder  being  so  controlled  by  the  piston  as  to  move  the  valve 
in  the  opposite  direction  against,  the  constant  live-air  pressure 

•  Abstract  of  a  paper  read  before  the  Xorth-East  Coast  Institution  of  Engineers 
and  Shipbuilders,  November  24th,  1905. 


caulks  the  toe  of  the  gunwale,  waterway,  tank  margin,  and 
bulkhead  bounding  bars  without  their  having  been  either 
planed  or  chipped.  This  allows  the  builder  to  order  the  said 
angles  the  same  size  as  he  would  if  they  were  not  to  be  caulked. 

Pneumatic  hammers  are  used  extensively  by  engineers  for 
dressing  propeller  blades,  the  plans  of  struts  for  vessels  with 
twin  screws,  bed  plates,  cutting  key  ways,  cleaning  castings, 
etc.;  in  fact,  there  is  very  little  hand  chipping  done  in  the 
fitting  shops  of  the    American  engine  builders. 

Pneumatic  Drills.— When  pneumatic  drills  were  first 
introduced  to  shipbuilders  they  had  to  compete  with  electric 
drill  it  is  jrossible  to  tap  up  to  4  in.  diameter,  and  to  operate  this 
at  the  works  of  Wm.  Cramps  and  Sons,  of  Philadelphia,  the 
pneumatic  drills  proved  their  superiority. 

At  the  time  of  the  test  we  were  building  three  cruisers  and 
two  battleships,  which  had  protective  decks  made  up  of  two 
plates,  each  1£  in-  thick,  connected  by  1J  in.  rivets.  It  was 
on  these  plates  we  made  the  test,  the  average  for  the  twenty-four 
days  being  as  follows:  — 

Holes  drilled  by        Holes  drilled  by- 
Pneumatic  machines.  Electric  machines. 

Air  pressure  on  12  da vs,  being  90  lb...  248    '  100 

9     "  >.        84„...  232       ......  100 

... •         3        „        76„...  208    100 

The  result  was  that  we  dispensed  with  twenty-six  electric 
drills,  and  took  60  per  cent  off  the  piece-work  rate  of  drilling  on 
this  class  of  work;  we  also  made  a  reduction  of  60  per  cent  on 
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the  price  of  holes  drilled  in  the  deck  plating  for  deck  planking, 
and  took  50  per  cent  off  all  other  drilling  on  the  ship,  except 
odd  work. 

Pneumatic  drills  are  now  used  for  every  conceivable  purpose 
by  American  shipbuilders,  among  others,  cutting  out  side-light 
holes,  ventilator  and  coal  port-holes  in  the  deck,  boring  stern- 
post  gudgeons,  wood  backing  for  armour-plate  bolts,  tube 
cutting,  tube  expanding,  tapping  for  stay  bolts,  screwing  in 
stay  bolts,  and  by  using  a  speed-reducing  gear  attached  to  the 
drill  it  is  possible  to  tap  up  to  4  in.  diameter,  and  to  operate  this 
combined  machine  only  one  man  and  a  boy  are  required.  In 
fact 4  the  pneumatic  drill  is  an  indispensable  factor  in  connection 
with  speedy  and  economical  ship  construction  in  its  various 
branches. 

Pneumatic  Riveting'. — Probably  the  hardest  manual 
labour  in  all  the  various  operations  in  building  a  ship  is  that 
of  riveting.  Combined  with  this  is  a  certain  amount  of  technical 
skill  acquired  only  by  an  apprenticeship  at  the  trade.  A  first- 
class  riveter  on  inside  work  cannot  properly  drive  shell  rivets 
and  vice  versa,  while  the  boiler  riveter,  however  good  he  may  be 
at  his  own  work,  is  of  little  use  on  any  part  of  the  ship's  hull. 
In  addition  to  this,  the  rapidly-increasing  size  of  ships,  with  the 
corresponding-  necessity  for  heavier  plating-,  doublings,  etc., 
requires  the  use  of  larger  and  longer  rivets,  which  cannot 
properly  fill  the  hole  when  driven  by  hand,  however  skilful  or 
willing  the  men  may  be.  For  all  these  reasons  combined,  in 
the  yard  of  the  Cramp  Shipbuilding  Company,  of  which  I  was 


hammer  used  in  hand  riveting,  the  heavy  holding-on  hammer 
being  fairly  jarred  off  the  head  of  the  rivet  by  the  rapidity  of 
the  blows  from  the  pneumatic  hammer,  giving  the  holder-on 
no  opportunity  to  bring  his  tool  back  into  position  between  blows, 
as  in  hand  riveting. 

Portable  Pneumatic  Yoke  Riveter  Com- 
plete.— In  connection  with  the  above-mentioned  pneumatic 
hammer  there  is  used  a  simple  pneumatic  holder-on,  consisting 
only  of  a  cylinder  carrying  a  piston,  behind  which  air  is 
admitted,  the  rod  extending  through  the  front  head  and  being 
cupped  out  to  go  over  the  head  of  the  rivet. 

Combining  these  two  machines  with  a  yoke,  the  hammer  being 
mounted  on  one  arm  and  the.  holder-on  on  the  other,  makes 
a  self-contained  machine  in  which  the  yoke  can  be  made  very 
light,  as  it  has  to  resist  only  the  pressure  of  the  air  against 
the  end  of  the  holder-on  cylinder,  and  the  reaction  of  the 
hammer  blows. 

Various  sizes  of  these  yoke  riveters  arc  used  for  riveting  the 
centre  keelsons,  longitudinals,  side  keelsons,  etc.  They  are  also 
extensively  used  for  riveting  certain  parts  of  turrets,  gun- 
carriages,  etc.,  where  first-class  riveting  is  absolutely  necessary. 

For  driving  rivets  in  frames  and  brackets,  intercostals,  and 
beam  knees,  etc.,  we  use  a  jam  riveter  and  pneumatic  holder-on. 

There  remain  three  classes  of  rivets  in  a  ship,  as  follow:  (1) 
Those  through  decks  and  tank  tops,  mostly  countersunk,  and 
all  driven  downward  from  above;  (2)  bulkhead  rivets,  nearly 
all  with  full  heads;        those  in  the  outside  of  the  vessel,  and 


Figs.  3  and  4. 


the  shipyard  manager,  some  seven  years  ago  a  determined  effort 
was  begun  and  an  extended  series  of  experiments  entered  upon 
to  develop  pneumatic  machinery  capable  of  being  operated  by 
unskilled  labour,  by  which  all  the  rivets  in  a  ship  could  be 
driven,  which  effort  has  been  entirely  successful,  not  only  at 
Cramps,  but  at  all  the  leading  shipyards  in  the  States. 

Wc  had  in  use,  at  that  time,  a  stationary  riveter  of  the 
ordinary  type,  driving  rivets  in  such  portions  of  the  ship  as 
could  be  assembled  and  handled  as  a  whole,  namely,  frames, 
water-tight  doors,  etc.,  such  as  are  usual  in  ordinary  merchant 
vessels.  The  percentage  of  rivets  in  the  shell  of  a  ship  now 
driven  by  pneumatic  tools  at  Cramps  is  ninety-nine. 

A  very  short  experience  with  compression  riveters  showed 
that  their  great  weight — reaching  over  2,500  lb.  for  a  6  ft.  gap— 
iuterfored  too  much  with  facility  of  handling  to  make  them 
either  useful  or  economical. 

We  thou  turned  our  attention  to  the  pneumatic  hammer 
(figs  3  and  4),  which  delivers  an  almost  continuous  scries  of 
blows  against  the  end  of  the  chisel,  caulking  tool,  or  rivet  die. 
The  hammer  is  light,  powerful,  short  enough  to  go  in  between 
frame  spacings,  and  small  enough  in  diameter  to  get  at  rivets 
in  corner  angles.  For  rivets  up  to  Jin.  diameter  it  can  be  held 
in  the  hand,  but  for  rivets  of  a  larger  diameter  the  hammer 
should  be  held  in  a  device  suitable  to  the  location  of  the  work 
on  the  vessel,  for  instance,  shell  device  and  deck  device.  It  is, 
however,  almost  impossible  to  hold  on  to  the  rivet  by  hand 
unless  a  spring  dolly  bar  is  used  instead  of  the  heavy  holdiug-on 


all  countersunk.  These  three  classes  must  be  reached  by 
riveters  on  one  side  and  holders-on  on  the  other,  without  any 
connection  whatever  between  them.  The  first  class  are  most 
easily  driven,  and  for  them  the  hammer  is  attached  to  a 
universal  swivel  head,  mounted  on  a  pipe  or  T  bar.  The  operator 
raises  the  hammer  to  bring  the  flat  die  on  to  the  rivet,  and, 
the  pipe  or  T  bar  being  secured  at  the  centre,  holds  the  hammer 
in  position  while  the  rivet  is  being  driven.  A  second  man  with 
a  pneumatic  chipping  hammer  cuts  off  the  surplus  metal,  and, 
the  riveting  hammer  being  brought  back  on  the  rivet,  a  few 
seconds  complete  the  operation.  In  this  case  the  pneumatic 
holder-on  is  operated  from  below  by  a  third  man,  being  braced 
against  the  bottom  of  the  ship  or  the  next  deck  below. 

For  the  second  class,  the  hammer  is  simply  held  in  the  hands 
of  the  operator,  said  hammer  having  about  a  4^in.  piston 
stroke,  and,  as  the  die  is  cupped  out  to  form  the  snap  point, 
there  is  no  tendency  to  slip  off  the  point.  The  holding-on  is 
done  by  a  spring  dolly  bar,  which  I  will  explain  later. 
(To  be  continued.) 


Alloy  Research  Comuittee. — The  seventh  report  to  the 
Alloy  Research  Committee  on  the  properties  of  a  series  of  iron- 
nickel-manganese-carbcn  alloys  has  just  been  issued  by  the  Insti- 
tution of  Mechanical  Engineers.  This  has  been  compiled  by  Dr. 
Carpenter,  Mr.  R.  A.  Hadfield.  and  Mr.  P.  Longmuir,  and  the 
investigations  will  be  found  of  the  greatest  interest. 
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THE  CHARING  CROSS  COMPANY'S  CITY  OF 
LONDON  WORKS.* 

By  W.  H.  Patchbll. 


System. 

Thk  question  of  system  had  to  receive  very  careful  considera- 
tion. The  demand  in  the  <'ity  was  for  direct-current,  and  the 
supply  in  the  West  End,  which  was  to  be  augmented,  was  also 


to  be  closely  considered.  Abroad  a  multi-phase  system  had  in 
many  instances  taken  the  place  of  single-phase,  particularly 
in  connection  with  long-distance  transmission,  on  account  of 
its  economy  in  line  construction,  as  well  as  the  facility  it 
presented  for  working  motors,  and  the  choice  in  this  instance 
fell  on  three-phase. 

In  considering  the  question  of  pressure,  the  author  decided 
to  take  the  highest  pressure  that  could  be  directly  generated 
by  the  machines  and  used  by  the  motors,  as  he  was  anxious 
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Fio.  2. 


direct-current,  so  that  the  supply  to  the  consumer  was  naturally 
settled  as  direct-current. 

When  the;  plant  was  projected  there  was  no  large  three-phase 
plant  working  in  this  country  and  the  relative  merits  of  multi- 
phase and  single-phase  for  generation  and  transmission  had 

•Abstract  of  n.  paper  read  before  the  Institution  of  Electrical  Engineers  on 
December  7th,  1905. 


to  eliminate  the  complication  of  static  transformers  and  to 
save  the  extra  space  and  switch  gear  necessitated  by  them. 
Ten  thousand  volts  was  the  pressure  chosen.  At  the  time  the 
only  10,000-volt  systems  in  this  country  were  in  connection 
with  the  Deptford  station  of  the  London  Electric  Company, 
who  weie  working  single-phase  with  step-up  and  step-down 
transformers,  and  the  Willesdeu  station  of  the  Metropolitan 
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Electric  Supply  Company,  who  were  working  two-phase  with 
step-up  and  step-clown  transformers. 

The  periodicity  chosen  was  50  complete  cycles  per  second. 

Bow  Generating  Station. 

The  sizes  of  unit  chosen  for  the  generating  plant  were  800 
kilowatt  and  1.600  kilowatt.  The  first  portion  of  the  plant 
ordered  included  two  sets  of  each  size. 

The  building  was  laid  out  for  a  boiler  room  75  ft.  wide,  with 
two  rows  of  boilers  facing  each  other;  and  an  engine  room 
parallel  to  the  boiler  room  also  75  ft.  wide,  with  36  ft.  6  in. 
clear  under  the  traveller  hook. 


Fio.  3. 

The  question  of  steam  generated  per  square  foot  of  ground 
space  in  the  boiler  room  imposes  much  more  onerous  con-, 
ditions  upon  the  designer  than  obtain  when  laying  out  the 
engine  room  alongside;  in  fact,  if  the  engine  room  is  laid 
out  first  it  is  frequently  found  that  great  difficulty  is 
experienced  in  getting  the  necessary  steam  from  the  boiler 
room  parallel  with  it.  This  has  led  to  double-decked  boiler 
houses,  and  also  to  the  development  of  the  Chicago  design, 
in  which  there  are  several  boiler  rooms  at  right  angles  to  the 
engine  room,  which  has  been  developed  at  Carville,  Newcastle. 

A  consideration  of  the  tenders  led  to  the  selection  of  Messrs. 
Belliss  and  Morcom's  high-sjieed  vertical  engines  for  the  800- 
kilowatt  machines,  and  Messrs.  Sulzer  Brothers'  horizontal 
slow-speed  engines  for  the  1,600-kilowatt  machines.  These 
engines  would  lay  out  well  on  35ft.  centres;  boiler  room 
considerations,  however,  led  to  the  adoption  of  37  ft.  6  in. 
centres. 

Figs.  1  and  2  are  plan  and  sectional  elevation  of  the  station 
respectively. 

The  existing  building  is  300  ft.  long,  and  the  site  is  sufficient 
for  the  extension  of  it  to  500  ft.,  and  the  provision  of  a  similar 
building  alongside. 

Boiler  House. 

The  boilers  adopted  were  of  two  sizes,  both  made  by  Messrs. 
Eichard  Hornsby  and  Sons  Limited,  Grantham.  The  smaller 
size  had  already  been  in  successful  operation  at  the  Charing 
Cross  Company's  Lambeth  Works  for  some  years;  the  larger 
size  was  specially  built  for  this  work. 

Figs.  3  and  4  are  front  elevation  and  sectional  elevations  of 
the  larger  horizontal  boilers,  which  are  set  in  pairs. 

There  is  one  pair  only  of  the  smaller  boilers,  which  were 
put  in  at  the  end  of  the  room  for  light  loads;  these  are  fired 
in  the  usual  way  from  the  front  only. 

A  novelty  was  introduced  in  the  case  of  the  larger  boilers, 
where  a  grate  was  arranged  in  the  ordinary  way  at  the  front 
and  another  at  right  angles  to  it,  which  could  be  fired  from 
the  side.    These  second  grates  have  proved  to  be  of  enormous 


benefit  when  sudden  fog  or  a  thunderstorm  has  called  for  an 
extra  supply  of  steam  at  very  short  notice.  The  ashpits  for 
the  two  grates  are  quite  separate,  and  are  provided  with  the 
usual  doors.  At  times  of  light  load  the  boilers  are  fired  from 
the  front  only,  and  the  doors  in  connection  with  the  side 
yrat  es  are  all  closed.  A  little  dust  falls  on  the  bars  at  the 
back,  whicli  are  not  otherwise  protected,  but  do  not  suffer 
from  the  high  temperature  to-  which  they  are  exposed.  As 
soon  as  the  demand  arises,  coal  is  thrown  on  to  the  side  grates, 
the  ashpit  doors  opened,  and  the  extra  fires  are  got  away 
with  surprising  rapidity.  The  large  heating  surface  in  pro- 
portion to  the  grate  worked  at  light  loads  is  an  advantage, 
and  the  large  size  of  boiler  adopted  gives  much  less  radiating; 
surface  per  square  foot  of  heating  surface  than  in  the  small 
sizes  usually  adopted. 

Notice  is  also  called  to  the  special  down-comers  with  mud 
drum  and  header  for  the  bottom  rows  of  tubes  immediately 
over  the  fire. 

As  mentioned  above,  the  boiler  house  was  laid  out  for  two 
rows  of  boilers,  in  view  of  the  larger  engine  units  to  be  put  in 
later.  One  row  suffices  to  supply  steam  to  the  horizontal 
engines,  which  leaves  the  space  opposite  them  available  for 
•lavatories,  office,   workshop,  and  pump  room. 


SECTIONAL     SIDE  ELEVATION 


Fig.  4 

Each  boiler  is  provided  with  its  own  superheater,  of  the 
McPhail  and  Simpsons'  type.  In  the  small  boilers  they  are 
fixed  immediately  under  the  drum,  in  accordance  with  the 
practice  originated  by  Messrs.  McPhail  in  1893;  but  in  the 
larger  boilers  it  was  recognised  that  in  this  position  the  gases 
would  be  so  low  in  temperature  that  the  amount  of  heating 
surface  to  get  the  desired  effect  would  have  to'  be  abnormally 
large.  They  were  therefore  put  in  about  two-thirds  of  the 
way  up  the  boiler,  as  will  be  seen  on  reference  to  fig.  4. 

The  author  has  always  been  an  advocate  of  large  boiler 
units,  both  on  the  grounds  of  economy  and  convenience,  and 
considers  the  horizontal  type  boiler,  figs.  3  and  4,  about  the 
limit  in  size  for  that  type. 

•  (To  be  continued.) 


LAUNCHES  AND  TRIAL  TRIPS. 


Heliopolis. — Messrs.  D  and  W.  Henderson  and  Company 
Limited,  Partick,  launched  on  December  1st  the  large  steel 
screw  cargo  steamer  Heiiopolis,  which  they  have  built  to  the 
older  of  Messrs.  Harris  and  Dixon  Limited,  London.  The  vessel 
is  404  ft.  in  length,  52  ft.  6  in.  in  breadth,  29  ft,  9  in.  in  depth 
moulded,  and  of  about  4,700  tons  gross.  She  will  be  classed  in 
Lloyd's  100  Al,  three  deck  rule,  with  shelter  deck.  She  has 
been  fitted  with  all  the  latest  improvement's  for  the  rapid  and 
safe  working  of  the  large  cargo  which  she  has  been  designed 
to  carry,  having  eleven  powerful  winches,  and  also  large 
deiricks  fitted  at  the  hatches.  A  complete  installation  of 
electric  light  has  been  fitted  throughout.  Steam  steering  gear 
is  fitted  amidships.       The  saloon,  state-rooms,  and  officers' 
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accommodation  are  on  the  top  of  the  shelter  deck;  and  a  chart 
rcom  and  wheel-house  have  been  built  above  this,  with  a  pilot 
bridge  on  the  top.  The  petty  officers  and  crew  are  berthed 
in  tiie  forecastle.  A  set  of  triple-expansion  engines,  having 
cylinders  27,  45,  and  73  in.  diameter  respectively  by  4  ft.  stroke, 
and  also  three  large  single-ended  boilers,  working  at  a  pressure  of 
200  lb.,  will  be  supplied  by  the  builders. 

Radiance. — On  November  28th  Messrs.  Short  Brothers 
Limited  launched  from  their  shipbuilding  yard  at  Pallion, 
Sunderland,  the  handsomely-modelled  screw  steamer  Radiance, 
built  to  the  order  of  Messrs.  Freear  and  Dix,  Sunderland.  The 
vessel,  which  is  constructed  to  take  highest  class  in  Lloyd'.- 
Register,  on  the  single  deck  rule,  with  poop,  long  bridge,  and 
top-gallant  forecastle,  to  carry  a  dead-weight  cargo  of  5,400 
tons  on  a  moderate  draught  of  water,  is  of  the  following 
dimensions,  viz.:  Length,  342  ft. ;  breadth,  48  ft.  6  in.;  depth 
moulded,  24  ft.  Water  ballast  is  carried  in  cellular  double 
bottom,  and  in  both  fore  and  after  peaks.  The  machinery  wili 
be  supplied  by  the  North-Eastern  Marine  Engineering  Com- 
pany Limited,  of  Sunderland,  and  consists  of  engines  with 
cylinders  24,  39,  and  64  in.,  by  42  in.  stroke,  driven  by  two 
multitubular  boilers  of  180  lb.  pressure. 

Margarete. — The  Grangemouth  and  Greenock  Dockyard 
Company,  Grangemouth,  launched  on  November  30th  the  screw- 
steamer  Margarete,  which  has  been  built  to  the  order  of  German 
owners.  The  dimensions  of  the  vessel  are:  Length,  210ft.; 
breadth,  34  ft.;  and  depth  moulded,  15  ft.  3  in.  She  has  been 
specially  built  for  trading  in  the  Baltic,  and  will  be  principally 
engaged  in  timber  carrying.  She  is  classed  to  the  highest 
requirements  of  German  Lloyd's,  and  is  of  the  raised  quarter- 
deck type,  with  bridge  and  forecastle.  Special  appliances 
have  been  fitted  for  quick  and  economical  working  of  cargoes. 
Triple-expansion  engines  will  be  supplied  by  Messrs.  Cooper 
and  Creig,  Dundee.  The  vessel  will  carry  a  total  dead  weight 
of  about  1,600  tons  on  14  ft.   mean  draught. 

Gracefield- — On  November  30th  the  steamship  Gracefield, 
which  has  been  built  by  Swan,  Hunter,  and  Wigham  Richardson 
Limited,  YVallsend-on-Tyne,  to  the  order  of  Messrs.  E.  J. 
Sutton  and  Company,  of  Newcastle,  was  taken  out  to  sea  for 
her  trial  trip.  She  is  of  the  following  dimensions,  viz. :  Length 
c-er  all,  324  ft.  6  in.;  beam  extreme,  46  ft.  6  in. ;  depth  moulded, 
23  ft.  1  in.;  dead  weight  about  4,600  tons  on  a  moderate  draught 
of  water.  She  has  been  built  to  Lloyd's  highest  class,  single 
deck  rule,  having  poop,  bridge,  and  forecastle.  The  machinery 
has  also  been  constructed  by  Swan,  Hunter,  and  Wigham 
Richardson  Limited,  and  consists  of  a  set  of  triple-expansion 
engines,  having  cylinders  22,  37,  and  62  in.  diameter,  with  a 
stroke  of  42  in.;  steam  is  supplied  by  two  large  single-ended 
boilers,  working  at  180  lb.  pressure.  On  the  trial  trip  the 
machinery  worked  without  the  slightest  hitch,  and  the  owners 
expressed  themselves  as  highly  satisfied.  Messrs.  Havelockand 
Chasten,  Newcastle,  superintended  the  building  of  the  hull 
and  machinery  on  behalf  of  the  owners. 

Trafford  Hall.— The  steam*  Trafford  Hall,  built  by 
Messrs.  Barclay,  Curie,  and  Company  Limited,  Whiteinch,  for 
the  Indian  service  of  th©  Ellerman  Lines  Limited,  ran  highly- 
successful  trials  on  the  Firth  of  Clyde  on  December  1st.  With 
the  expansion  in  the  trade  between  this  country  and  India 
the  Ellerman  Line  have  found  it  necessary  this  year  to  make 
a  considerable  addition  to  their  fleet.  The  most  important 
order  for  the  new  work  was  placed  with  Messrs.  Barclay, 
Curie,  and  Company,  who,  having  completed  the  Trafford  Hall, 
have  still  three  vessels  of  a  similar  type  on  hand  for  the  same 
owners.  In  some  respects  the  Trafford  Hall  is  a  unique  vessel. 
She  is  the  largest  steamer  in  point  of  tonnage  of  the  Ellerman 
Line  fleet,  while  she  will  also  have  the  distinction  of  possessing 
the  largest  passenger  accommodation  of  any  vessel  trading 
between  Glasgow  and  Liverpool  and  Indian  ports.  She  is  of 
5,300  tons  gross,  with  a  dead-weight  carrying:  capacity  of  7,500 
tons,  and  is  built  to  the  classification  of  the  British  Corporation 
Registry.  The  machinery  consists  of  triple-exparsion  engines,  con- 
structed by  the  builders,  with  suitable  boilers  working  at  a  pres- 
sure of  215  lb.  The  Trafford  Hall  was  designed  for  a  sea  speed  of 
il£  knots,  but  on  a  double  run  between  the  Cloch  Lighthouse 
and  the  Cumbrae  Lighthouse  a.  mean  speed  of  fourteen  knots 
was  maintained,  which  result  was  regarded  as  highly  satis- 
factory by  the  owners. 

Albiana.— The  finely-modelled  steel  screw  steamer  Albiana, 
built  by  the  Northumberland  Shipbuilding  Company  Limited, 
Howdon-on-Tyne,  to  the  order  of  "Messrs.  Furness,  Withy,  and 
Company  Limited,  West  Hartlepool,  left  the  Tyne  for  her 
trial  trip.  The  steamer  is  360  ft.  long,  by  48  ft.  beam,  by 
30  ft.  10  in.  deep,  and  has  been  built  under  special  survey  to 
the  highest  class  at  British  Corporation.  She  is  fitted  with 
long  poop,  long  bridge,  topgallant  forecastle,  the  accommoda- 
tion, which  is  very  ample,  being  all  placed  in  steel  houses  on 
the  bridge  deck.  The  'tween  decks  are  lofty,  and  so  arranged 
that  cattle,  troops,  or  emigrants  may  be  carried  if  necessary. 
Very  special  attention  has  been  paid  to  the  loading  and  dis- 


charging gear,  and  a  complete  outfit  for  the  rapid  handling 
of  cargoes  has  been  arranged  for,  consisting  of  eight  steam 
winches  by  Messrs.  John  Lynn  and  Company,  Sunderland;  a 
large  number  of  cargo  derricks;  steam  steering  gear  by  Messrs. 
Hastie  and  Company,  Greenock,  and  steam  windlass  by  Messrs. 
Emerson,  Walker,  and  Thompson  Brothers.  She  is,  of  course, 
fitted  with  the  usual  water-ballast  arrangements  for  light 
passages.  She  has  been  constructed  to  a  fine  model,  with  a 
view  to  rapid  speed  and  economy  in  fuel,  and  the  machinery 
has  been  supplied  by  Messrs.  Richardsons,  Westgarth,  and 
Company  Limited,  Sunderland,  consisting  of  engines  with 
cylinders  25  in.,  41  in.,  and  69  in.,  by  48  in.  stroke;  three  large 
steel  boilers  14  ft.  by  10  ft.  9  in.,  1801b.  working  pressure, 
The  steamer  will  carry  about  7,250  tons  loaded.  The  trial 
trip  proved  in  every  way  satisfactory,  and  a  speed  of  eleven 
knots  was  easily  obtained. 

Teucer. — A  large  vessel  for  the  Ocean  Steamship  Company, 
of  Liverpool,  managed  by  Messrs.  Alfred  Holt  and  Company, 
was  launched  on  November  25th  at  Hebburn  by  R.  and  W. 
Hawthorn,  Leslie,  and  Company.  She  is  the  first  of  two  sister 
ships  at  present  under  construction  at  Hebburn  yard  for 
Messrs.  Holt,  who  are  making  several  additions  to  their  already 
extensive  fleet.  The  ceremony  of  christening  the  vessel  was 
undertaken  by  Miss  Browne,  daughter  of  Sir  Benjamin  C. 
Browne,  who  named  her  Teucer  as  she  left  the  launching  ways. 
The  Teucer  is  482  ft.  long  by  58  ft.  beam,  and  when  completed 
will  run  in  the  Eastern  trade,  for  which  she  is  specially  designed. 
The  propelling  machinery  is  being  constructed  by  the  North- 
Eastern  Marine  Engineering  Company.  It  consists  of  two 
sets  of  triple-expansion  engines,  with  cylinders  23  in.,  38^  in., 
65  in.,  by  48  in.  stroke,  with  steam  supplied  by  three  large 
boilers. 

Helios. — On  November  25th  there  was  successfully  launched 
from  the  shipbuilding  yard  of  Mesrs.  Wood,  Skinner,  and 
Company  Limited,  at  Bill  Quay,  Newcastle,  a  new  steel  screw 
steamer  which  has  been  built  by  them  to  the  order  of  Messrs. 
Brusgaard,  Kiosterud,  and  Company,  of  Drammen,  Norway. 
The  vessel  is  of  the  single  deck  type,  with  pooj),  bridge,  and 
top-gallant  forecastle,  and  is  j>i'ovided  with  water  ballast  in 
the  cellular  double  bottom  and  after  peak  tank.  The  vessel 
will  be  rigged  as  a  two-masted  schooner,  and  will  be  fitted  with 
every  improvement  and  appliance  for  facilitating  the  rapid 
loading  and  discharging  of  cargo  and  general  working  and 
navigation.  The  machinery,  which  is  of  the  improved  triple- 
expansion  type,  supplied  with  steam  from  a  large  steel  multi- 
tubular boiler,  has  been  constructed  and  will  be  fitted  by 
Messrs.  George  Clark  Limited,  of  Sunderland.  Both  the  ship 
and  engines  have  been  built  to  the  requirements  and  under  the 
special  survey  of  Norwegian  Veritas  for  their  highest  classifi- 
cation.   As  the  vessel  left  the  ways  she  was  named  Helios. 


QUERIES  AND  REPLIES. 


Communications  in'endcd  for  insertion  should  be  addressed  to  Tlie 


1897.  Alignments  of  Engine.— I  have  an  engine  14  in.  by  36  in. 

cylinder  to  take  down  and  fit  up  again.  Would  you  kimlly  let  me 
know  the  name3  of  any  books  that  would  give  particulars  of  how 
to  obtain  the  centres,  levels,  and  alignments  ?  Also  would  you 
give  me  particulars  of  a  footstep  for  a  9  ft.  perforated  revolving 
grinding  pan  ? — \V.  M.  C. 

Answer^ — If  "  W.  M.  C."  will  purchase  or  consult  W.  J.  Lineham'a 
'"Text  Book  of  Mechanical  Engineering,"*  he  will  find  full  par- 
ticulars for  fitting  up  an  engine,  as  well  as  information  on  footsteps 
for  all  classes  of  work. — A.  S. 

1893.  Heating  by  Steam. — Can  any  reader  say  which  of  the  two 
following  methods  works  out  with  the  greatest  economy  practically  : 
(1)  In  heating  a  shed  to  about  60deg.  Fah.  or  65  deg.  Fah.,  to  do 
so  with  steam  at  160  lb.  pressure,  or  (2)  to  put  a  reducing  valve 
for  1201b.  on  the  main  piping,  and  use  a  greater  volume  of 
steam  ?— T.  B.  L. 

Answer. — The  speed  of  the  emission  of  heat  from  a  hot  budy 
increases  with  its  temperature.  It  is  thus  easier  to  warm  up  a 
given  space  by  a  highly -heated  surface,  say  a  hot  pipe,  than  by  the 

*  This  book  can  be  had  from  the  Technical  Publishing  Company,  869, 
Strand,  London,  W.O. 


Editor,  "Practical  Engineer,"  350,  Strand,  London,  W.C.  They 
should  he  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  icith  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 
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same  pips  at  » to wer  temperature.  Thus  to  warm  the  shed  up  to 
65  (leg.  Fah.  will  take  proportionately  less  steam  at  160  lb.  than  at 
1201b.,  because  the  longer  time  taken  by  the  lower  pressure  to 
warm  the  shed  to  the  temperature  of  65  deg.  gives  longer  time  for 
the  heat  to  pass  away  through  the  windows,  doors,  etc.,  before  this 
temperature  is  obtained.  To  maintain  the  temperature  of  65  deg. 
in  the  shed  is  quite  immaterial  from  an  economic  point  of  view, 
whether  the  higher  rr  lower  steam  pressure  be  used,  providing 
always  that  the  water  of  condensation  runs  away  at  the  same 
temperature  for  either  pressures  1  would  advise  "T.  J!.  L.'1  to 
attach  a  steam  trap  of  a  good  make  to  the  exhaust  end  of  his 
heating  apparatus,  also  a  stop  valve  to  the  steam-supply  pipe,  turn 
it  full  on  when  commencing  to  warm  up,  then  when  tempeiature 
reaches  65  deg.  screw  down  stop  valve  to  that  point  that  keeps 
this  temperature  constant.  Of  course  these  remarks  are  based  on  the 
assumption  of  the  correct  proportioning  of  the  pipes  to  the  amount 
of  space  warmed  and  an  existing  steam  supply. — FaIRFIECD. 

1908.  Drawing  of  Air  Compressor  Cylinder,  with  Mountings. 

Could  any  reader  of  The  Practical  Engineer  supply  or  inform  me 
where  a  complete  working  detail  drawing  of  an  air  compressor 
cylinder  6^  in.  diameter,  by  26  in  stroke,  with  valves  and 
mountings,  could  be  got?  Compressor  to  work  up  to  a  pressure  of 
1801b.  per  square  inch  at  150  revolutions  per  minute.  Air 
cylinder  piston  is  to  be  driven  from  the  piston  rod  of  a  horizontal 
steam  engine ;  that  is  to  say,  the  air  compressor  cylinder  will  be 
fixed  iu  a  similar  position  as  the  back  cylinder  of  a  horizontal 
tandem  engine. — Boiler-mak kr. 

Answer. — Has  "Boiler-maker"  carefully  gone  through  the 
articles  on  "  Air  Compressors  and  Blowing  Engines,"  now  appearing 
in  The  Practical  Engineer.,  as  these  are  treating  the  subject 
exhaustively.  He  might  ascertain  if  there  is  such  a  drawing  as  he 
desires  in  the  Engineer  portfolio,  or  working  drawings  giving 
approximate  sizes  from  which  he  could  make  corrections  to  suit  his 
own  requirements.  A  search  of  back  numbers  of  The  Practical 
Engineer  and  other  similar  journals  might  enable  him  to  obtain 
sufficient  information  to  make  an  air  compressor  that  will  satisfy 
himself.  He  should  note  that  at  the  speed  of  piston  given,  anil 
pressure  of  air  required,  the  air-compressing  cylinder  must  lie 
water-cooled. — Ofenshaw. 

1912.  Grinding. — I  have  had  a  small  press  tool  job  iu  which  there  are 
twenty  punches,  whose  diameter  is  '07  in.  After  hardening  the  die 
plates  the  holes  have  to  be  ground  out.  This  I  have  done  with 
copper  laps  and  carborundum,  but  the  process  is  terribly  slow. 
Should  be  glad  for  any  information  on  the  subject '—Constant 
Reader. 

Answer. — Why  does  not  "  Constant  Reader  "  drill  his  holes  just 
a  trifle  larger  to  reduce  the  amount  ground  out?  For  grinding 
or  lapping  out  turn  the  lap  slightly  on  the  taper,  so  that  the  end 
of  the  lap  is  quite  an  easy  fit,  while  further  up  the  lap  is  a  good 
fit  in  the  die  plate.  Fix  the  lap  to  run  quite  true  in  a  vertical 
sensitive  drilling  machine,  with  an  easy  driving  band  that  w  ill  slip 
on  its  pulley  at  a  slight  resistance  to  its  turning.  Now  provide  a 
metal  cup  ;  this  can  be  conveniently  made  from  gun-metal  "  gate  " 
about  1  \  in.  diameter  and  1  \  in.  long  ;  truely  face  both  ends 
parallel  and  hollow  it  out,  fill  cup  with  oil  and  stir  in  it  a  pinch  or 
two  of  flour  emery,  or  he  can  use  carborundum.  Place  the  cup  on 
the  drilling  machine  table,  central  with  the  lap.  and  on  the  cup  put 
the  die  plate  with  its  face  downwards.  Start  the  drill,  and  by  the 
lever  work  the  lap  up  and  down  through  the  die  plate,  so  that  the 
end  of  the  lap  dips  every  time  into  the  grinding  mixture.  When 
one  hole  has  been  ground  out  the  correct  size,  slip  on  the  lap  a 
piece  of  brass  pipe,  to  serve  as  a  stop,  to  prevent  the  1-ip  entering 
too  far  into  the  die  plate.  Finish  off  the  other  holes  to  the  stop 
piece,  and  if  properly  handled  they  will  all  be  exactly  the  same 
size.  The  whole  time  of  lapping  out  twenty  holes  need  only 
occupy  a  few  minutes,  say  ten  or  fifteen  at  the  very  most. — A.  S. 

1938.  B.Sc. — Could  any  of  your  readers  inform  me  what  are  the 
necessary  subjects  and  qualifications  for  the  first  stage  examina- 
tion for  B.Sc,  and  which  are  the  best  books  to  consult? — 
Ambition. 

Answer. — The  Intermediate  B.Sc.  Examination  can  only  be  taken 
after  passing  Matriculation.  The  subjects  examined  in  include  (1) 
pure  mathematics,  (2)  applied  mathematics,  (3)  experimental 
physics,  (4)  chemistry,  (5)  geology,  (6)  botany,  (7)  zoology,  of 
which  four  must  be  taken,  one  being  either  1,  2,  or  3.  The  can- 
didate's knowledge  of  French  or  German  is  also  tested.  There  is 
a  final  examination  before  the  full  B.Sc.  is  obtained.  An  excellent 
set  of  books  to  study  will  be  found  in  the  series  published  by  the 
University  Tutorial  Press  Ltd.  (W.  B.  Clive,  157,  Drury  Lane, 
W.C.),  but  I  should  advise  you  to  apply  to  the  University 
Correspondence  Classes,  32,  Red  Lion  Square,  London,  W.C. — 
Medallist. 

A  similar  reply  also  received  from  V.  A.  B.  H. 


1943.  Analysing  Brass. — Will  some  reader  explain  how  to  analyse 
brass?  1  wish  to  make  some  brass  castings  to  a  certain  recipe,  and 
at  the  same  time  use  a  percentage  of  old  brass.  What  I  wish  to 
find  out  is,  how  much  tin,  zinc,  and  lead  there  is  in  the  old  brass. — 
Anxious. 


1944.  Air  Compression  with  Water  Injection.  —  Can  any  of 

your  readers  give  me  particulars  of  method  of  injecting  water  and 
the  maximum  amount  which  can  be  injected  per  pound  of  air, 
compressed  to  say  250  lb.  per  square  inch. — W.  Ii.  C. 


TO  CORRESPONDENTS. 
R.  W.  Reynold. —The  tables  of  logarithms  given  in  The  Practical 
Engineer  Pocket-books  only  give  the  logs  of  numbers  up  to  1,<>00, 
assuming  that  the  tables  will  only  be  used  for  rough  or  check 
calculations.  It  is  therefore  hardly  necessary  to  give  a  table  of 
anti-logs,  since,  given  the  logarithm  of  any  number  up  to  1,000,  the 
actual  number  can  be  found  in  the  reverse  way  by  inspection  of 
the  table.  It  is  only  for  tables  of  logs  of  larger  numbers  that  the 
anti  log  table  is  more  expeditious.  The  numbers  in  the  proportion 
column  are  the  amount  difference  between  the  logs  iu  that  line 
for  each  increase  in  the  third  figure  in  the  original  number,  and 
are,  therefore,  parts  of  1,000.  For  example,  log  345  =  2'53782, 
and  log  346  =  2  53908,  or  53908  -  53782  =  126,  as  given  in  pro- 
portion column.  This  proportion  number  is  used  to  find  the  log 
of  a  number  containing  four  figures,  as  follows  :  Take  number 
3456  ;  log  =  345  from  table  =  2'53782.    To  find  what  to  add  for  the 

fourth  figure  (6),  we  take  the  proportion,  w  hich  is  126,  or  ^qq^  l)er 

unit  increase  ;  therefore  for  increase  of  we  multiply 

1000  1  J 


126  x  _6_ 
1000  1000" 


•000756. 


Adding  this  to  2-53782,  we  have  2-53782  +  '000756  =  2-538576. 
The  logarithm  given  in  tables  of  four-figure  numbers  is  25386. 


MISCELLANEA. 


A  Powerful  Locomotive. — The  new  four-cylinder  balanced 
"  compound  "  engine  recently  completed  by  the  Great  Northern 
Railway  Company  is  said  to  be  the  most  powerful  express 
locomotive  in  Great  Britain. 

The  "  Chiton  "  Water  Softener.  —  The  Pulsometer 
Engineering  Company  Limited,  Reading,  have  just  received  an 
order  from  the  Worksop  Urban  District  Council  Electricity 
Department  for  a  softener  for  1,500  gallons  of  water  per  hour. 

The  British  Empire  Motor  Trades  Alliance  Limited  are 
doing  much  to  foster  the  trade  with  British-made  motor  ows 
in  India  and  the  colonies,  and  with  the  strong  committee  which 
it  possesses,  consisting  of  most  of  the  leading  men  in  the. 
industry,  its  labours  will  undoubtedly  be  well  rewarded. 

Three  towing  colliers  are  to  haul  a  floating  dock  from 
Washington  by  way  of  the  Suez  Canal  to  the  Philippines — 
the  longest  feat  of  the  kind  on  record.  The  journey  will  occupy 
three  months,  and  the  steel  hawsers  will  be  a  mile  and  a  half 
long. 

Royal  Institution. — The  following  lecture  arrangements  at 
the  Royal  Institution  have  been  made:  A  Christmas  course 
of  six  illustrated  lectures,  adapted  to  a  juvenile  auditory,  by 
Professor  H.  H.  Turner,  on  "Astronomy";  Professor  B. 
Hopkinson,  three  lectures  on  "  Internal-combustion  Engines " 
(with  experimental  illustrations);  and  Professor  J.  J.  Thomson, 
six  lectures  on  "  The  Corpuscular  Theory  of  Matter."  The  Friday 
evening  meetings  will  commence  on  January  19th,  when  Pro- 
fessor J.  J.  Thomson  will  deliver  a  discourse  on  "Some  Appli- 
cations of  the  Theory  of  Electric  Discharge  to  Spectroscopy." 
Succeeding  discourses  will  probably  be  given  by  Professor  S.  P. 
Thompson,  Sir  Andrew  Noble,  Bart.,  and  other  gentlemen. 

Writing  on  the  subject  of  the  condition  of  the  Japanese 
shipping  industry  now  that  ' the  war  is  concluded,  the  Japan 
Weekly  Mail  says  that  there  has  been  quite  an  abnormal 
increase  in  the  mercantile  marine  during  the  past  two  years. 
In  December,  1903,  the  country  possessed  197  steamers  aggre- 
gating 511,661  tons,  whereas  in  July,  1905,  the  number  of 
steamers  had  grown  to  283  and  the  tonnage  to  726,310,  an 
increase  of  86  in  number  and  214,642  in  tonnage.  Further,  the 
Nippon  Yusen  Kaisha  and  the  Osaka  Shosen  Kaisha  have 
several  large  steamers  on  the  stocks,  which  represent  another 
40,000  to  50,000  tons,  and  there  are  some  88,000  tons  of 
steamers,  prizes  of  war,  which  will  presently  be  placed  on  the 
Japanese  register.  The  Volunteer  Fleet,  too,  will  soon  be 
an  accomplished  fact,  so  that,  on  the  whole,  the  increase  due 
to  the  war  will  be  from  350,000  to  400,000  tons.  Prior  to  the 
war  the  majority  of  the  country's  steamers  were  engaged  in 
the  coastwise  trade  or  neighbouring  seas.  Even  there,  however, 
competition  was  constantly  becoming  keener.  Doubtless  there 
will  be  a  developed  and  developing  need  for  ships  on  the  North 
China  Liaotung,  Korea,  and  Saghalien  route,  but,  in  the 
opinion  of  the  Mail,  the  demand  in  those  waters  will  certainly 
not  absorb  the  supply.  It  is  believed  that  the  only  way  to 
escape  something  like  a  crisis  in  the  maritime  carrying  industry 
is  for  all  these  vessels  to  form  a  combination  and  to  pool  their 
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COMBUSTION-SMOKE-FOG. 

In  the  short,  dull,  and  foggy  days  experienced  at  this  time 
of  the  year  the  minds  of  most  people  are  perforce  directed 
to  the  perennial  question  of  imperfect  combustion,  from 
which  arise,  according  to  some  amongst  us,  the  chief 
discomforts  of  winter  in  the  large  towns  of  this  country. 

Imperfect  combustion  always  suggests  smoke,  and  to 
consider  the  abatement  of  the  latter  a  conference  was  held 
in  London  last  week.  The  conference  was  convened  by 
the  Royal  Sanitary  Institute,  in  association  with  the  Coal 
Smoke  Abatement  Society.  In  connection  with  the  con- 
ference there  was  an  exhibition  of  smoke-prevention 
appliances.  The  proceedings  were  opened  by  a  paper 
contributed  by  the  Principal  of  the  Birmingham  University, 
Sir  Oliver  Lodge,  in  the  course  of  which  he  referred  to 
his  remedy  of  dispersing  fog  by  "  the  electrification  of  the 
air  on  a  large  scale— a  plan  which  he  had  brought  within 
measurable  distance  of  application,  and  believed  to  be  a 
proper  method  of  dealing  with  river  and  sea  mists,  and, 
in  general,  with  fog  of  a  non-avoidable  kind."  But  Sir 
Oliver  proceeded  to  point  out  that  the  right  remedy  was 
prevention  rather  than  cure,  and  condemned  what  he 
termed  the  "barbarous  combustion  of  crude  coal  in  a 
savage  and  unorganised  manner,"  and  declared  that  "the 
scientific  combustion  of  crude  coal  was  an  impossibility." 
And  after  considering  various  methods  for  the  conversion 
of  coal  into  gas,  and  the  subsequent  utilisation  of  the 
latter,  he  put  it  that  "  there  was  no  plan  for  the  combus- 
tion of  gas  that  did  not  eclipse  the  savage  method  of  heap- 
ing a  pile  of  crude  coal  together  and  burning  it." 

Everyone  is  only  too  familiar  with  the  inconveniences  of 
coal  smoke,  though  it  is  by  no  means  proven  that  it  is 
guilty  of  all  the  evils  charged  against  it  at  the  conference. 
And  there  is  a  popular  but  false  idea  abroad  that  the 
production  of  smoke  and  soot  is  an  unfailing  indication 
of  financial  loss.  It  must  not,  however,  be  overlooked  that 
gases  are  very  bad  radiators  of  heat,  whereas  hot  solids  are 
good  radiators. 

By  far  the  greater  portion  of  the  coal  used  in  this 
country  for  the  generation  of  steam,  and  for  other  heating 
purposes,  is  of  the  bituminous  or  flame-producing  variety, 
as  distinguished  from  flameless  fuel  such  as  anthracite. 
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The  luminosity  of  the  flame  produced  on  the  burning  of 
bituminous  coal  is,  like  the  luminosity  of  an  ordinary  gas 
flame,  due  to  the  incandescence  of  the  minute  particles 
of  carbon  of  which  it  is  mainly  composed,  hi  a  boiler 
furnace  the  heat  is  obtained  chiefly  by  radiation  from  the 
hot  fuel  on  the  grate  :  but,  if  the  heating  surface  forming 
the  walls  of  the  flues  is  to  be  effective,  it  is  necessary  that 
hot  flame  should  How  through  the  Hues.  For  this 
reason  flame-producing  fuel  is  generally  more  efficient  as  a 
steam  raiser  than  a  nameless  "fuel.  But  the  solid  par- 
ticles of  carbon,  which,  when  hot,  give  us  a  higldv-efficient 

'  '   D  CD  J 

radiator  in  the  form  of  flame,  become  smoke  and  soot  on 
cooling.  Hence  the  offence  to  the  members  of  the  Coal 
Smoke  Abatement  Society  and  the  public  in  general. 

The  prevention  of  smoke  by  ensuring  more  complete 
combustion  in  the  limited  area  of  a  boiler  firegrate 
generally  results  in  decreased  efficiency.  If  the  flame  is 
restricted,  a  part  of  the  ordinary  heating  surface  at  once 
becomes  non-effective.  With  perfect  combustion  in  the 
furnace  itself  the  efficiency  of  any  ordinary  boiler  will 
fall,  for  the  heat  of  the  gaseous  products  passing  off  from 
such  combustion  can  lie  utilised  only  by  actual  contact, 
seeing  that  there  is  little  or  no  radiation,  and  as  the  gases 
pass  through  the  flues,  only  the  outside  surface  of  the 
same  make  contact  with  the  boiler. 

A  boiler  is  an  apparatus  for  the  generation  of  steam, 
and,  as  a  good  boiler  will  deliver  to  the  engine  in  the 
form  of  steam  75  per  cent  of  the  total  possible  heat 
obtainable  from  the  fuel  on  perfect  combustion,  it  cannot 
be  described  as  an  inefficient  apparatus  for  the  purpose  for 
which  it  was  constructed. 

In  the  course  of  his  paper  Sir  Oliver  Lodge  mentioned 
the  excessive  use  of  iron  in  domestic  firegrates,  and  stated 
that  there  should  be  nothing  but  non-conducting  material 
within  reach  of  the  flames.  The  modern  firegrate,  such 
as  the  "well"  type,  dispenses  almost  entirely  with  iron, 
and  with  excellent  results  ;  but  in  the  present  state  of  our 
knowledge  it  is  quite  impossible  to  dispense  with  iron 
(or  steel)  in  boiler  construction. 


At  a  meeting  of  the  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers,  held  in  Newcastle 
on  the  9th  hist.,  it  was  announced  that  at  a  council 
meeting  that  day  a  committee  was  appointed  to  make 
arrangements  for  the  reception  of  the  American  Institute 
of  Mining  Engineers  at  the  end  of  July  next.  A  paper  by 
Mr.  H.  W.  G.  Halbaum  on  "The  Great  Manes  of  Strain 
in  the  Absolute  Roof"  was  considered.  On  the  discussion 
of  the  paper  "An  Outbreak  of  Fire,  and  its  Cause,  at 
hittleburn  Colliery,"  the  secretary  read  a.  series  of  half 
a  dozen  experiments  in  the  form  of  notes  by  Mr.  Holliday, 
the  author  of  the  paper,  showing  the  performance  of  an 
incandescent  electric  lamp  when  exposed  to  coal  dust,  to 
flannelette,  chiffon,  and  cotton  wool,  giving  the  tempera- 
tures in  each  instance  at  which  the  material  ignited.  Mr. 
J.  B.  Atkinson,  H.M.  Inspector  of  Mines,  said  that  in  a 
book  he  and  his  brother  wrote  some  years  ago  on  experi- 
ments in  mines  they  pointed  out  the  peculiar  inflammability 
of  coal  dust  in  the  upper  portion  of  the  mine,  probably  due 
to  its  absorption  of  oxygen.  This,  he  thought,  made  the 
question  raised  by  Mr.  Holliday  and  the  experiments  more 
important.  In  the  course  of  the  discussion  that  followed, 
members  suggested  that  the  lamps  should  lie  enclosed  in 
an  outer  casing;  but  Mr.  Leitch  remarked  that  the  outer 
casings  which  were  used  when  electric  lamps  were  originally 


introduced  into  the  mines  cost  so  much  in  comparison  in 
the  low  prices  of  the  lamps  that  they  were  generally 
dropped. 


It  is  claimed  for  an  apparatus  for  the  sanding  of  electric 
tram  lines,  invented  by  Mr.  Henry  Liddle,  of  Newcastle,  that 
it  is  thoroughly  reliable  and  cannot  get  out  of  order.  The 
apparatus  consists  of  a  cast-iron  box,  made  in  two  sections, 
and  bolted  together.  In  the  centre  is  a  Hat,  perforated 
slide  valve,  working  on  parallel  steel  rollers.  This  valve 
is  worked  by  means  of  a  rod  and  crank,  and  brought  to 
rest  by  the  expansion  or  recoil  of  a  spiral  spring,  the 
spring  being  encased  in  the  sand  box  casting,  and  kept  in 
its  place  by  a  gun-metal  bush,  through  which  the  valve 
spindle  moves,  hi  the  upper  section  of  the  box  is  fixed  an 
oblong  bush,  with  hardened  knife  edge,  the  valve  beinu: 
so  adjusted,  by  adjustable  roller  bearings,  as  to  be  slightly 
clear  of  the  bush.  This  bush  communicates  with  the  sand 
hopper  on  the  car.  and  consequently  when  at  rest  the  sand 
is  always  on  the  flat  valve.  As  soon  as  the  valve  is  set 
in  motion,  the  perforation  or  port  hole  in  the  valve  is  open 
to  admit  sand  to  the  lower  section  of  the  box,  and  through 
the  sand  pipe  to  the  lines.  A  sheet-iron  plate  is  Hxcd  hj 
means  of  screws  on  either  side  of  the  box,  which  can  he 
quickly  removed,  and  the  valve  examined.  These  plates 
also  serve  to  keep  the  rollers  in  position.  Another  feature 
of  the  arrangement  is  that  on  the  deck  of  the  car,  commu- 
nicating with  the  motorman's  foot,  is  a  fixed  hinged  step 
oi  ci  ank,  which  can  lie  thrown  back  inside  a  circular  ease, 
w  hen  not  in  use,  the  idea  for  this  being  quick  manipulation 
at  both  ends  of  the  car  in  case  of  emergency.  The  patentee 
also  claims  to  have  invented  an  anti-frictional  valve,  as  it 
works  free  from  friction  on  the  top  sides  and  bottom. 


Tim  valuable  work  done  by  the  Engineering  Standards 
Committee  is  now  well  known,  and  their  recommendations- 
have  been  adopted  throughout  the  country.  The  Com- 
mittee's report  on  work  in  progress,  just  issued,  contains 
a  short  account  of  the  work  of  the  Committee  from  its 
inception  to  July  31st,  1905,  together  with  a  list  of 
members  and  a  list  of  publications  and  templates  issued 
by  the  Committee.  The  number  of  committees  has 
gradually  grown  from  the  original  single  committee  formed 
by  the  Institution  of  Civil  Engineers  to  35  sectional  com- 
mittees and  sub-committees,  the  whole  work  being  now 
supported  by  the  five  leading  technical  societies  of  the 
country.  The  Government  is  also  giving  its  countenance  and 
support,  and  there  are  serving  on  the  different  committees 
official  representatives  from  most  of  the  technical  societies 
and  trade  associations  of  the  country.  The  secretary  s 
address  is  28,  Victoria  Street,  London,  S.W.,  to  whom  all 
communications  should  be  addressed. 


A  Co>*FERExrE  on  smoke  abatement  and  an  exhibition 
of  smoke-prevention  appliances,  held  under  the  auspices  of 
the  Royal  Sanitary  Institute  and  the  Coal-smoke  Abate- 
ment Society  at  'the  Horticultural  Society's  Hall,  was 
opened  on  the  12th  inst.  by  Sir  William  Richmond.  The 
inconvenience  and  losses  clue  to  the  fogs  that  are  so 
prevalent  at  this  time  of  the  year  make  the  question  one 
of  considerable  importance  to  all :  while  to  the  power  user 
anything  tending  to  minimise  the  production  of  smoke 
is  of  the  greatest  advantage  from  an  economical  point  of 
view.  The  exhibition  comprises  domestic  grates,  stoves, 
cooking  plants,  heating  appliances,  chimney  construction, 
and  smoke-consuming  and  preventing  appliances.  Naturally 
gas  and  electric  heating  and  cooking  appliances  are  very 
much  in  evidence,  and  Messrs.  Wm.  Sugg  and  Company 
have  a  striking  exhibition  of  high-pressure  incandescent 
gas  lighting.  Among  the  other  exhibitors  are  such  well- 
known"  firms  as  Messrs.  Babcock  and  Wilcox,  Crossley 
Bros.,  Meldrum  Bros..  Horsfall  Destructor  Company,  and 


December  22,  1905]  THE    PRACTICAL  ENGINEER. 


953 


E.  Bennis  and  Co.  Limited.  In  the  absence  of  Sir  Oliver 
Lodge,  through  illness,  Sir  William  Richmond  read  from 
the  manuscript  notes  the  address  that  Sir  Oliver  had 
prepared.  The  right  way  of  dealing  with  a  fog,  remarked  the 
author,  was  not  to  produce  it.  The  precipitation  of  smoke 
ami  fog  by  electrical  means  was  more  costly  than  the 
production  of  the  fog,  and  was  only  likely  to  prove  useful 
for  the  deposition  of  valuable  metallic  fumes,  the  product 
of  manufacturing  processes.  The  three  essentials  for  the 
satisfactory  burning  of  solid  fuel  wero  given  as:  (I) 
purification  of  the  fuel  to  be  consumed ;  (2)  proper  means 
for  effecting  its  complete  combustion  without  the  production 
of  dust  or  dirt;  and  (3)  utilisation  of  the  heat  due  to 
combustion  without  waste.  Dealing  with  these  require- 
ments in  detail,  the  author  .said  that  the  gasification  of 
the  solid  fuel,  at  the  pit's  mouth  or  in  some  central  gas- 
producing  plant,  and  transmission  of  the  gas,  as  Mond  or 
water  gas,  to  the  localities  where  it  was  to  be  used  for 
heating  purposes,  was  the  only  method  that  satisfactorily 
solved  all  the  difficulties  of  the  problem.  In  time  the  use 
of  gaseous  fuel  and  gas  engines  will  oust  the  steam  boiler 
and  all  forms  of  steam  engine  from  our  works  and  factories. 
The  transmission  of  all  the  heat  of  the  burning  fuel  through 
the  plates  of  a  steam  boiler  could  never  be  realised,  and 
the  conditions  which  best  favoured  heat  transmission  were 
exactly  those  which  favoured  the  production  of  smoke  and 
flame  in  the  furnace  of  the  boiler.  On  this  account, 
remarked  Sir  Oliver,  the  problem  of  the  smokeless  com- 
bustion of  solid  fuel  in  the  case  of  steam  boilers  was  more 
difficult  than  many  had  yet  realised. 


THE    DISTRIBUTION   OF   WEIGHT  IN 
LOCOMOTIVES. 

(Continued  from  page  794-) 

Having  got  the  weights  upon  each  axle  with  the  centre  of 
gravity  in  various  positions,  in  the  manner  described,  we  can 


now  plot  them  to  a  scale  of,  say, 


1  ton,  and  we 


shall  lay  down  the  wheel  base  to  a  scale  of  J  in.  =  I  ft.*  This 
gives  us  what  we  shall  call  the  larger  parallelogram,  fig.  23, 
whose  dimensions  are  17  ft.  x  42  tons,  or  to  the  scale 
employed,  8 ^  in.  x  51  in.  By  following  this  course  we 
shall  obtain  a  very  good  idea  of  how  matters  stand,  and 
we  shall  be  able  presently  to  construct  a  diagram,  fig.  28, 
from  which  all  necessary  information  regarding  the  distri- 
bution of  weight  can  be  obtained.  Figs.  20,  21,  22,  23, 
24,  23,  26,  and  27  are  supplementary  to  and  should  be 
studied  in  connection  with  the  diagram  fig.  28.  They 
are  intended  to  relieve  the  latter  drawing  from  a  crowd 
of  lines  and  figures. 

We  propose  to  check  the  weights  by  very  simple  calcula- 
tions as  we  plot  them,  beginning  with  those  upon  the 
driver.  This  we  have  fixed  at  17  tons,  and,  having  done  so, 
we  have  left  ourselves  only  25  tons  to  conjure  with.  We 
may  have  to  decrease  this  driving  load,  but  shall  only 
make  an  alteration  when  compelled  by  an  extreme  position 
of  the  centre  of  gravity.  Under  no  circumstances  will  17 
tons  be  exceeded  upon  this  axle.  We  can  at  once  draw 
a  horizontal  line  at  a  suitable  height  (2^  in.)  above  or 
below  0  X  to  express  this  fact  (see  figs.  21,  23,  and  28). 
For  instance,  the  weight  on  this  axle  is  zero  when  the 
centre  of  gravity  is  directly  over  the  leading  axle,  because 
all  the  weight  falls  upon  that  point,  and  there  is  none  left 
for  the  driver,  or  the  trailer  either.  Whatever  shape  of 
curve  the  weights  upon  the  driver  may  develop,  it  must 
fake  its  origin  upon  the  intersection  of  0  X  and  the  leading- 
centre  line.  When  the  centre  of  gravity  is  1  ft.  nearer 
to  the  driver — or  1  /9th  of  the  distance. — the  weight  thrown 
upon  the  latter  axle  has  increased  from  0  to  4'6667  tons 

[All  the  illust rations  fur  this  article  have  bee n  reduced  in  size  for  reproduction, 
but  readers  will  have  no  difficulty  in  constructing  stale  diagrams  frum  the 
information  given.— Ed.] 


(fig.  21),  or  l/i)th  part  of  the  total  weight  of  42  tons.  By 
figures,  the  weight  on  the  driver  is — 

42  tons  x  1  ft.        ,  p n y  , 

=  4-6667  tons, 


9  ft. 

and  the  weight  on  the  leader  is 
42  tons  x  8  ft, 


9  ft. 


=  37-3333  tons. 


Taking  three  points  for  the  driver  in  this  way,  we  find 
that  the  increase  is  the  same  at  each  foot  of  distance  from 
the  leader.  Thus  is  generated  a  straight-line  curve,  sloping 
upwards  towards  the  right  (figs.  21  and  28),  and  it  inter- 
sects the  17  ton  horizontal  line  at  a  point  5'357ft.  in  front 
of  the  driver.    And  this  point  agrees  with  the  position  of 
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the  centre  of  gravity  when  the  leader  and  driver  are  con- 
sidered as  a  four-wheel  engine,  carrying  the  total  weight, 
or  17  tons  upon  the  driver  and  25  tons  upon  the  leader 
(see  fig.  16). 

Going  now  to  the  trailing  axle,  we  suppose  all  the 
weight  concentrated  upon  this  end  of  the  engine.  Here 
again  the  driving  weight  must  reach  the  zero  point,  figs. 
21  and  28.  Moving  the  centre  of  gravity  1  ft.  nearer  the 
driver,  or  -£th  part  of  the  distance  between  these  two 
axles,  we  find  that  the  driving  weight  has  increased  from 
0  to  5'25  tons,  or  £th  part  of  the  total  weight  of  42  tons 
(see  fig.  21).    By  figures  the  weight  on  the  driver  is — 

42  tons  x  1  ft.      u  flc  i 

 —   =  5-2a  tons, 

8  ft. 


and  the  weight  on  the  trailer  is 
42  tons  x  7  ft. 


8  ft. 


=  36-75  tons. 


In  this  way  we  take  three  points  for  the  driver,  and 
through  them  draw  another  straight-line  curve,  sloping 
to  the  leftr  which  intersects  the  17  ton  horizontal  line  at 
a  distance  of  1'762  ft.  behind  the  driver,  and  this  point 
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tells  us  the  true 'position  of  the  centre  of  gravit  y,  when  t  he 
hind  end  of  the  engine,  or  the  driver  and  trailer,  are 
treated  as  a  four-wheel  engine,  with  17  tons  upon  the 
driver  and  25  tons  upon  the  trailer  (see  fig.  18). 

We  have  thus  developed  a  trapezium,  or  weight  area 
(see  figs.  21,  23,  and  28),  which  tells  us  all  that  can 
possibly  be  known  about  the  distribution  of  weight  upon 
the  driving  axle. 

Until  a  certain  point  is  reached,  the  loads  taken  off  the 
driver  fall  directly  upon  the  trailer.  We  begin  with  the 
whole  42  tons  upon  the  latter  axle;  then,  moving  the 
centre  of  gravity  1  ft.  towards  the  driver,  the  weight  upon 
the  trailer  is  reduced  to  36'75  tons  (see  fig.  22),  or  5'25 
tons  less  than  before,  which  agrees  perfectly  with  the 
amount  gained  by  the  driver.  Taking  points  1ft.,  2ft., 
and  3  ft.  from  the  trailer,  we  develop  a  straight-line 
curve  sloping  downwards  to  the  left  (fig.  22),  at  the  same 


—  LEADER  —   DRIVER  — TRAIIER   


angle  at  which  this  end  of  the  driving  weight  area  slopes 
upwards  (see  fig.  21).  As  soon  as  this  down  slope  of  the 
trailer  reaches  a  point  4'762  ft.  behind  the  driver,  it  takes 
a  different  angle  (see  fig.  22).  The  height  of  the  ordinate 
above  0  X  is  at  this  point  25  tons,  or  3-^  in.  From  this 
point  on  the  trailing  curve  we  get  a  straight  line  sloping 
downwards  at  an  easier  angle,  and  reaching  zero  upon  0  X 
at  a  point  5'357  ft.  in  front  of  the  driver,  or  the  centre 
of  gravity  point,  when  the  front  end — leader  and  driver — 
is  treated  as  a  four-wheeler  (see  figs.  1G  and  22). 

The  figure  generated  by  the  trailing  weights  is  a 
trapezium,  having  one  of  its  ends  square,  plus  a  triangle, 
and  this  compound  figure  gives  us  all  necessary  informa- 
tion about  the  distribution  of  weights  upon  the  trailing 
axle. 

Let  us  now  consider  the  weights  upon  the  leading  axle. 
In  the  first  place,  we  suppose  the  centre  of  gravity  to 
fall  upon  this  axle,  taking  with  it  the  whole  42  tons  avail- 
able. Then,  moving  it  i  ft.  towards  the  driver,  we  find 
the  weight  to  be  37  334  tons  (see  fig.  20).  The  leader  thus 
loses  4  G667  tons,  or  the  same  amount  gained  by  the 
driver  with  the  centre  of  gravity  in  this  position  (see 
fig.  21);  that  is,  as  we  said  before,  moving  the  centre 
of  gravity  1/91  h  part  of  the  distance  between  the  two 
axles,  decreases  the  load  upon  one  of  them  by  l/9th  part, 
and  increases  that  upon  the  other  by  ]  /9th  of  the  total 
wight  of  42  tons.  Taking  three  other  points,  the  same 
thing  occurs,  and  we  develop  a  straight-line  curve  (see 
fig.  20),  sloping  upwards  to  the  right,  until  the  5'357  ft. 
point  is  reached  at  a  depth  of  25  tons,  or  gin.  below 


0  X.  This  upward  slope  is  at  the  same  angle  as  the 
corresponding  upward  slope  of  the  driving  load  curve. 
From  this  point,  like  that  of  the  trailer,  the  leading  load 
curve  now  slopes — upwards  instead  of  downwards — at  an 
easier  angle,  and  reaches  zero  upon  0  X  at  a  distance  of 
4:  762  ft.  behind  the  driving  centre  line,  which  point,  as  we 
have  said,  is  the  position  of  the  centre  of  gravity  when 
the  hind  end  is  treated  as  a  four-wheeler.  The  load  curve 
area  of  the  leader  is  thus  a  very  similar  one  to  that  of 
the  trailer.    The  three  curves  combined,  as  shown  upon 


fig.  28,  will  tell  us  all  that  can  be  known  about  the  distri- 
bution of  weight  upon  the  leading,  driving,  and  trailing 
axles  witn  the  centre  of  gravity  in  any  position,  and,  with 
any  possible  distribution  of  weights,  we  can  read  off  the 
corresponding  position  of  the  centre  of  gravity.  Moreover, 
from  this  diagram,  as  will  presently  be  described,  we  can 
also  ascertain  the  moments  on  each  side  the  centre  of 
gravity,  and  learn  how  these  moments  are  built  up. 

The  distance  between  the  two  points  in  the  lower  parts 
of  the  leading  and  trailing  weight  areas,  where  the  easier 
slope  of  their  triangular  portions  begin,  is  10119  ft.,  and 
the  height  of  both  is  25  tons  =  3£  in.  (fig.  23).  We  thus 
arrive  at  the  dimensions  of  a  smaller  parallelogram  inside 
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the  larger  one,  of  which  the  two  slopes  are  the  diagonals, 
and  the  area  under  one  slope  is  equal  to  the  area  under 
the  other.  A  good  many  other  things  follow  from  this ; 
for  instance,  the  diagonals  meet  in  the  middle  of  the  figure 
at  a  height  of  12A  tons,  or  1  9/16  in.  above  0  X  (fig.  23), 
and  this   intersection  occurs  02975  ft.  in  front  of  the 


driving  axle.  We  shall  have  occasion  to  refer  to  this  fact 
later  on.  Between  the  two 'ends  of  the  smaller  parallelo- 
gram the  increase  or  decrease  in  the  weights  at  each  foot 
movement  of  the  centre  of  gravity  is  1/1 7th  part  of  the 
whole  weight  of  the  engine,  or — 

^  =  2-471  tons, 

the  weight  of  the  driver  remaining  constant.  Any  weight 
lost  by  the  leader  is  gained  by  the  trailer,  and  vice  versa. 
This  proportional  increase  or  decrease  is  so  because  the 
slope  of  each  triangle  is  parallel  with  the  corresponding 
diagonal  of  the  larger  parallelogram,  as  shown  in  long  and 
short  dots  in  figs.  23  and  28.  Each  of  these  latter 
diagonals  reaches  a  height  of  5^  in.,  or  -12  tons  in  a  length 
of  17  ft. — the  total  wheel  base — or  8 \  in.,  so  that  each 
foot  must  give  1/1 7th  of  42,  or  2'471  tons. 

It  will  be  noticed  that  the  front  end  slope  of  the  driving 
weight  area,  if  produced,  arrives  at  a  height  of  42  tons 
in  a  distance  of  9  ft.,  or  upon  the  vertical  centre  line  of 
the  driver  (see  figs.  23  and  28).  This  accounts  for  the 
fact,  as  mentioned  previously,  that  each  foot  movement  of 
the  centre  of  gravity,  up  to  a  certain  point,  caused  an 
increase  of — • 


_42 
~9 


=  4-6667  tons 


in  the  load  on  the  driver.  In  the  same  way  (see  figs.  23 
and  28)  it  may  be  seen  that  the  back  end  slope  of  the 
driving  weight  area,  if  produced,  would  arrive  at  a  height, 
or  depth,  of  42  tons  in  8  ft.,  or  upon  the  vertical  centre 

3 


line  of  the  driver.  This  accounts  for  the  fact,  previously 
mentioned,  that  each  foot  movement  of  the  centre  of 
gravity,  up  to  a  certain  point,  caused  an  increase  of 

42 

If 


=  5-25  tons 


in  the  load  upon  the  driving  axle. 

In  order  to  check  the  weight  increase  per  foot,  let  us 
find  the  load  L  upon  the  leading  axle,  when  the  centre  of 
gravity  is  4  ft.  behind  the  driver  and  0'762  ft.  in  front 
of  zero  (fig.  28).  The  height  attained  by  the  slope  is 
25  tons  in  10119  ft.;  therefore  the  required  weight  is — 


0  762  x  25 


=  1-8826  tons. 


10-119 

With  the  centre  of  gravity  3  ft.  behind  the  driver,  its 


distance  in  front  of  zero  is  1'762  ft 
j      1  762  x  25 


and  the  weight  is 
=  4-3532  tons. 


10-119 

The  difference,  or  increase,  between  these  two  weights  is 
4  3532  -  T8826  =  2  471  tons,  and  this  is  1/lTth  part  of 
42  tons,  as  we  said  before.  In  the  first  case  the  load  on 
the  trailing  axle  is  25  tons  —  T8826  —  23  1174  tons,  and 
in  the  latter  the  load  upon  the  trailer  is  25  tons  —  4'3532 
=  20  6468  tons.  The  corresponding  decrease  is  therefore 
23  1174  -  20  6468  =  2  471  tons  (see  figs.  20  and  22). 

A  moment's  thought  will  convince  us  that  these  weight 
areas  are  correct,  and  that  their  sum  ought  to  be  equal 
to  the  area  of  the  larger  parallelogram  given  by  multiply- 
ing the  wheel  base  by  the  total  weight,  or  17  ft.  x  42  tons. 
That  they  are  so  equal  can  be  realised  by  an  inspection  of 
fig.  23.  It  is  simply  a  question  of  making  a  rectangle 
and  cutting  it  up  into  a  certain  number  of  pieces ;  these 
pieces,  when  put  together  again,  are  sure  to  fit. 

(To  be  continued.) 


OILS    AND  OILING. 

By  H.  R.  Carter. 

(Continued,  from  page  917. ) 

In  the  oiling  of  steam  cylinders  in  which  a  piston  works, 
a  special  oil,  capable  of  withstanding  a  high  temperature 
without  decomposition,  must  be  used.  In  days  gone  by 
tallow  or  another  animal  or  vegetable  oil  was  employed, 
but  were  found  to  decompose  by  reason  of  the  heat  and 
pressure,  and  an  acid  was  produced  which  acted  injuriously 
upon  the  inside  of  the  cylinder  and  the  piston.  The  use 
of  hydrocarbon  oils  of  mineral  origin  is  now  almost 
universal.  Such  oils  are  generally  of  a  dark  colour, 
although  some  good  light  coloured  oils  are  on  the  market. 
Since  dirt  is  most  frequently  found  in  dark  coloured  oils, 
where  it  cannot  be  easily  distinguished,  cylinder  oil  should 
be  passed  through  wire  gauze  in  order  to  remove  any 
impurities  from  it.  The  consistency  of  cylinder  oil  should 
be  such  that  the  heat  of  the  steam  cylinder  gives  it  the 
consistency  best  adapted  to  the  lubrication  of  the  cylinder 
and  piston.  In  no  case  should  the  flash  point  be  less  than 
500  deg.  Fah.  The  viscosity  of  such  oil  must  be  con- 
siderable, say  116  for  vacuum  W.  at  212  deg.  Fall. 

Some  idea  as  to  the  relative  values  of  oils  as  lubricants, 
or  the  power  saved  by  the  use  of  one  rather  than  another, 
may  be  gained  by  the  use  of  the  steam-engine  indicator. 
More  precise  results  may  be  noted  by  the  application  of 
a  dynamometer,  such  as  Emerson's,  to  some  particular 
machine,  which  may  be  oiled  in  turn  with  the  various  oils 
to  be  tested. 

A  rather  interesting  and  ingenious  machine  in  used  in 
the  Stevens  Institute  of  Technology,  at  Hoboken,  N.J., 
U.S.A.,  to  determine  the  lubricating  power  of  cylinder  oils. 
In  a  small  engine  used  for  experiment,  there  is  a  recess 
in  the  piston  head  between  the  two  piston  rings.  In  this 
recess  are  centred  four  levers,  attached  to  one  end  by 
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links  to  a  friction  ring  and  at  the  other  by  links  to  a  rod 
passing  up  through  the  hollow  piston  rod,  and  carrying 
a  pencil  holder  at  its  other  extremity.  When  the  engine 
is  started  the  friction  produced  between  the  friction  ring 
and  the  sides  of  the  cylinder  causes  the  levers  to  be  slightly 
displaced,  and  a  small  up  and  down  motion  to  l>e  produced, 
which  gives  a  lateral  motion  to  the  pencil.    The  up  and 


Fro.  5. 


down  motion  of  the  piston,  together  with  the  lateral 
displacement  of  the  rjencil  due  to  friction,  causes  the  pencil 
to  describe  a  rectangular  figure,  the  width  of  which  is  a 
measure  of  the  friction  between  the  piston  and  the  sides 
of  the  cylinder. 

Important  as  is  the  choice  of  a  suitable  oil,  of  no  less 
importance  is  the  mode  of  applying  it.  A  thin  oil  is,  as 
we  have  said,  the  most  advantageous  for  a  quick-running 
bearing,  even  if  it  be  heavily  loaded,  it  being  undei  stood, 
however,  that  in  the  latter  case  it  be  supplied  in  sufficient 
quantity.  Journals  of  this  sort  may  and  do  sometimes 
actually  run  in  a  bath  of  oil,  as  in  the  case  of  some  parts 
of  high-speed  engines.  The  journals  of  heavy  shafting  may 
be  conveniently  lubricated  with  a  light  oil  by  means  of 
Mohler's  patent  self-lubricating  bearing.  When  this 
pedestal  is  employed  the  shaft  has  a  cast-iron  collar  fast 
upon  it  in  the  centre  of  the  bearing,  which  collar  works 
in  corresponding  grooves  in  top  and  bottom  brasses.  The 
bottom  groove  communicates  with  an  oil  reservoir  under 


the  bearing,  so  that  the  revolving  collar  carries  up  a  good 
deal  of  oil  with  it.  The  upper  part  of  the  groove  in  the 
to;>  brass  is  open  and  has  in  it  a  scraper  winch  scrapes  off 
the  oil  carried  up  by  the  collar  and  spreads  it  over  the 
surface  of  the  journal. 

The  necks  of  comparatively  light  running  flyer  spindles 
may  be  and  sometimes  are  kept  supplied  with  oil  by  an  oil 
pad  which  bears  against  them,  but  the  bearing  portion 
of  modern  quick-running  ring  spindles  runs  in  an  oil  bath, 
as  shown  in  fig.  5.  Moelino,  which  is  a  fibrous  vegetable 
substance,  may  also  Lie  used  in  lubricators  to  retain  the 
oil  and  supply  it  as  required  by  the  journal.    Needless  to 


Fi :.  6.  Fig.  7. 


say,  an  unceasing  supply  of  oil  applied  to  the  rubbing 
surfaces  is  the  ideal  to  aim  at.  The  supply  of  oil  drop  by 
drop  at  approximately  regular  intervals  by  an  oil  bottle 
or  needle  lubricator  is  a  near  approach  to  this  ideal. 
There  are  lubricators  in  use  in  the  form  of  a  bottle,  the 
only  opening  into  which  is  a  brass  tube  of  very  small 
diameter.  Oil  is  forced  into  the  bottle  with  a  syringe, 
displacing  the  air  completely,  so  that  when  the  bottle  is 
inverted  and  the  tube  placed  in  the  oil  hole  in  the  cap 
of  the  pedestal  the  oil  does  not  run  freely,  but  oozes  out 
veiy  slowly  and  drop  by  drop. 


Fig.  S. 


An  improved  form  which  is  now  in  general  use,  and 
which  we  show  in  fig.  6,  has  a  wooden  stopper,  through 
which  passes  a  copper  tube  and  wire.  The  stopper  is 
removed  to  fill  the  bottle  with  oil,  and  when  replaced  and 
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the  buttle  inverted  as  before,  with  the  wire  projecting 
through  the  oil  hole  in  the  pedestal  cover  and  through  the 
top  brass  of  the  bearing  and  resting  upon  the  turning 
shaft,  a  small  supply  of  oil  passes  by  reason  of  capillary 
attraction,  aided  by  the  vibrations  of  the  shaft  and 
bearing.  The  sight-feed  lubricators  usually  employed  upon 
engines  are  of  glass  and  gun  metal.  An  adjustable  pin, 
with  a  conical  point,  partly  or  wholly  closes  the  oil  outlet, 
so  that  delivery  may  be  regulated  to  so  many  drops  per 
minute,  which  may  be  seen  to  fall  and  counted  through 
the  bull's  eye  in  the  shank  of  the  lubricator.  In  this  design 
a  means  is  usually  provided  for  lowering  the  pin  and 


Fjo.  9. 

stopping  delivery  completely  during  the  stoppage  of  the 
engine,  without  in  any  way  deranging  the  regulated  speed 
of  feed  when  the  pin  is  again  raised.  This  sort  of 
lubricator  gives  very  good  lesults  when  applied  to 
stationary  bearings.  When  applied  directly  to  bearings  in 
motion,  such  for  instance  as  the  crank  and  crosshead  pins 

i 


Fio.  10. 

of  an  _  engine,  they  present  the  disadvantage  of  the 
impossibility  of  seeing  whether  they  are  feeding  too  fast 
or  too  slow,  or  whether  a  supply  "of  oil  remains  in  the 
reservoir.  This  difficulty  is  overcome  in  the  case  of  the 
crank  pin  by  an  arrangement  shown  in  fig.  7,  in  which  the 
lubricator  itself  remains  stationary  while  the  oil  as  delivered 
is  conveyed  to  the  prank  pin  by  means  of  a  radial  pipe 
fixed  in  the  centre  of  the  crank  pin,  with  which  it  constantly 


turns.  One  end  of  this  pipe  remains  always  concentric 
with  the  axis  of  rotation,  its  length  being  equal  to  half 
the  stroke  of  the  engine.  Upon  the  free  end  of  the  pipe 
isjournalled  an  oil  cup  holder,  weighted  with  a  pendulum 
bob,  which  keeps  the  oil  cup  always  stationary  and  in  an 
upright  position. 

The  crosshead  pin,  with  its  horizontal  reciprocating 
motion,  may  also  be  oiled  from  a  fixed  sight-feed  needle 
lubricator  by  means  of  an  arrangement  shown  in  tigs.  8 
and  9,  oil  being  conveyed  from  the  lubricator  to  the 
bearing  through  a  telescopic  pipe. 

The  anti-packed  joint  of  the  telescopic  pipe  is  an 
important  feature  of  this  apparatus.  The  joints  are  1/10u  in. 
loose,  and  yet  not  a  drop  of  oil  can  leak  or  waste  through 
them.  Such  a  device  enables  the  engineer  to  positively 
know  whether  or  not  the  bearing  is  getting  oil,  and  to  run 
his  engine  continuously,  if  necessary,  without  having  to 
stop  to  replenish  the  oil  bottles.  The  same  arrangement 
may  be  used  to  oil  the  eccentrics  as  shown  in  fig.  10. 
(To  be  continued. J 


ADVANTAGES   OF   SUPERHEATED  STEAM 
FOR  ENGINES  AND  DRYING.* 

By  Ernest  H.  Foster. 
It  is  possible,  after  steam  has  been  formed  from  water  at 
a  temperature  which  is  fixed  by  nature's  laws,  to  further 
increase  the  temperature  by  the  application  of  more  heat. 
The  moment  the  temperature  is  increased  beyond  the 
saturation  point,  the  steam  is  said  to  be  superheated.  In 
this  state  it  has  the  properties  of  a  perfect  gas,  and  may 
be  increased  in  temperature  indefinitely  without  any 
increase  in  pressure. 

The  effect  of  using  superheated  steam  in  engines  of 
whatever  type,  whether  steam  turbines  or  reciprocating- 
engines,  condensing,  or  non-condensing,  is  primarily  to 
decrease  the  steam  consumption  and  consequently  the 
amount  of  fuel  used.  This  is,  of  course,  a  direct  economy 
in  the  operation  of  a  plant,  and  the  amount  of  saving  will 
vary  with  the  character  of  the  engine. 

En  gines  of  the  most  refined  type,  such  as  those  arranged 
with  triple-expansion  cylinders  and  provided  with  ampk 
re-heating  receivers  and  steam  jackets,  show  a  less  per- 
centage of  saving  than  engines  of  simpler  form,  and  of 
very  much  lower  first  cost. 

A  fair  estimate  of  the  amount  of  fuel  saved  in  different 
types  of  engines  with  a  moderate  superheating — that  is, 
100  to  125  deg.  Fah.,  based  on  continuous  operation  of 
existing  plants — would  be  : 
Slow    running,    full   stroke    or  throttling 
engines,  including  direct-acting  steam 

pumps    40  per  cent. 

Simple  engines,  non-condensing,  with  medium 
piston  speed,  including  compound  direct- 
acting  steam  pumps    20  per  cent. 

Compound-condensing  Corliss  engines    10  per  cent. 

Triple-expansion  engines  with  steam  jackets 

and  repeaters    6  per  cent. 

In  practice  it  is  found  that  when  superheated  steam  is 
applied  to  the  average  mill  plant,  the  saving  in  steam  on 
the  main  engine  is  about  the  same  percentage  as  the 
saving  in  fuel  at  the  boiler.  This  would  appear  at  first 
sight  to  be  an  impossibility,  since,  of  course,  it  is  true 
that  a  saving  in  steam  does  not  necessarily  mean  a  saving 
in  fuel,  because  of  the  fact  that  superheating  is  only  accom- 
plished by  the  expenditure  of  a  certain  amount  of  fuel. 

In  applying  superheated  steam  to  a  mill  plant,  it  should 
not  only  be  furnished  to  the  main  engine,  but  also  to  the 
auxiliaries,  as  it  will  be  seen  that  they  play  quite  an 
important  part  in  the  general  result. 

There  are  other  advantages  besides  that  of  economising 
fuel  to  be  derived  from  applying  superheated  steam  to 

*  Abstract  of  paper  read  before  the  New  England  Cottoa  Manufacturers' 
Association  by  Mr.  E.  H.  Foster. 
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engines,  such  as  dryness  of  steam  and  absence  of  moisture 
in  pipes  and  engines;  the  elimination  of  the  separator  in 
the  pipe  line,  also  of  traps  and  drains ;  the  relative 
efficiency  of  engines  at  light  loads,  and  increase  in  boiler 
capacity,  and  in  the  capacity  of  steam  pipes.  The  engine 
which  is  frequently  started  and  stopped  is  more  easily 
handled  with  superheated  steam,  and  so  much  time  is  not 
required  for  warming  up. 

In  considering  objections  to  the  use  of  superheated  steam 
in  engines,  it  will  be  necessary  to  draw  a  line  between  what 
may  be  termed  highly-superheated  steam,  as  up  to  a  tem- 
perature of  700  deg.  Fah.  or  more,  and  moderately-super- 
heated steam,  which  would  not  exceed  500  deg.  Fah.  for 
a  total  temperature.  ' 


Li — ~~r 

End  Connections  for  Tubes  in  the  Foster  Superheater. 

In  highly-superheated  plants  also  it  is  necessary  to  make 
provision  by  special  construction  of  the  engine,  as  ordinary 
valves,  such  as  Corliss  valves  or  slide  valves,  are  not  found 
suitable  for  such  very  high  temperatures.  Poppet  valves 
do,  however,  give  very  satisfactory  results  under  these 
conditions,  as  they  are  of  such  a  form  as  not  to  be  dis- 
torted by  heat,  and  do  not  require  lubrication.  It  is  also 
found  desirable  in  highly-superheated  plants  to  provide 
a  special  form  of  steam  distribution,  by  which  the  steam 
is  carried  through  a  re-heater  before  being  admitted  to 
the  high-pressure  cylinder,  the  object  being  to  at  once 
temper  the  superheat  of  the  live  steam  and  impart  a 
degree  of  superheat  to  the  high-pressure  exhaust.  An 
engine  of  this  design  is  relieved  of  the  complication  of 
steam  jackets,  which  serves  to  offset  in  a  measure  the 
special  arrangement  of  steam  distribution. 

We  do  not  find  these  objections  to  moderate  superheat, 
nor  do  we  find  any  others.  An  engine  with  any  ordinary 
type  of  valve  will  take  steam  at  500  deg.  temperature  with- 
out giving  trouble,  and  will  require  only  the  ordinary 
grades  of  mineral  oils  for  lubrication. 

It  is  in  moderate  superheating  that  we  think  the  greatest 
field  for  superheated  steam  in  engines  lies ;  and  moderate 
superheat  is  obtained  quite  readily  by  combining  a  super- 
heater with  a  boiler  in  its  own  setting,  and  utilising  a 
portion  of  the  heat  from  the  furnace  gases  to  procure  the 
superheat.  The  most  desirable  point  for  a  superheater 
in  a,  boiler  setting  is  where  the  products  of  combustion 
have  given  off  a  small  portion  of  their  heat  to  the  boiler 
suiface,  but  before  they  have  passed  the  greatest  amount  of 
heating  surface.  This  gives  a  most  efficient  transmission 
of  heat  to  the  steam,  and  does  not  interfere  '  with  the 
efficiency  of  the  boiler. 

Use  of  superheated  steam  for  drying  presents  a  rather 
different  phase  of  the  question.  Here  it  is  not  so  much 
a  matter  of  economy  in  fuel  consumption,  but  it  is  rather  an 
increase  of  ouput  which  is  sought,  and  as  it  is  true  that 
steam  of  any  pressure  may  be  superheated,  it  follows  that 
exhaust  steam,  even  at  atmospheric  pressure  or  slightly 
above,  may  be  passed  through  a  superheater  and  raised  in 
temperature  to  GOO  or  700-deg.  Fah. 

By  using  steam  at  this  high  temperature  the  drying 
process  is  considerably  expedited.  A  plant  of  this  sort 
lias  been  in  operation  at  the  Merrimac  Mills,  at  Lowell, 
for  some  time.  They  take  exhaust  steam  of  about  5  lb. 
pressure,  and  heat  it  up  to  600  deg.    We  have  been  told 


that  the  drying  of  the  heavy  cloth  is  done  in  about  one- 
third  of  the  time  when  superheated  steam  is  used.  This 
means  three  times  the  output  from  one  machine  simply 
by  the  use  of  superheated  steam.  It  is  only  within  the 
last  four  or  five  years,  however,  that  the  manufacture  of 
superheaters  has  been  taken  up  seriously  in  America, 
and  the  great  demand  has  been  for  the  equipment  of 
electrical  power  plants.  Considerably  over  half  a  million 
horse  power  of  superheaters  are  already  in  use.  But 
electrical  power  plants  have  by  no  means  monopolised  this 
improvement,  as  many  successful  installations  are  to  be 
found  in  other  industrial  plants,  such  as  water  works, 
sugar  refineries,  soap  works,  packing  houses,  carpet  manu- 
factories, and  a  variety  of  others. 

The  accompanying  figure  is  a  portion  of  the  Foster 
superheater,  showing  the  ends  of  the  elements  connected 
by  a  return  header.  The  elements  consist  of  seamless 
drawn  steel  tubing  protected  by  cast-iron  rings  shrunk 
on.  The  inner  tubes  are  closed  to  the  steam,  which  is 
thus  forced  through  thin  annular  spaces  and  rapidly 
superheated. 


REDUCTION  GEAR  FOR  GAS  ENGINES.* 

By  Philip  F.  Ballinger. 
The  reducing  gear  shown  in  the  accompanying  diagram 
was  adopted  for  a  test  made  of  some  of  the  gas  engines 
at  the  works  of  the  Consolidated  Gas  Company  in  1904. 

This  reducing  gear  was  adopted  for  a.  test  because  it 
embodied  the  essential  requirements  for  simplicity, 
durability,  and  accuracy.  In  reproducing  the  motions  of 
the  pistons  to  a  small  scale,  the  eccentric  diameters  were 
placed  at  an  angle  of  120  deg.  apart,  and  their  throw  made 
to  equal  the  length  chosen  for  the  card. 

Knowing  the  stroke  of  the  engine,  the  length  of  its 
connecting  rod,  and  the  desired  throw  of  the  eccentric, 


The  I! eduction  Gear  for  Gas  Engines. 

the  length  of  the  eccentric  connecting  rod  was  readily 
determined;  thus  the  movement  of  the  point  a  would  be 
exactly  proportional  to  the  movement  of  the  piston. 

The  three  eccentrics  were  rigidly  fixed  to  a  small  shaft 
screwed  into  the  centre  of  the  main  shaft.  To  the  end  of 
the  connecting  rod  was  attached  a  slide  rod,  which  passed 
up  and  down  through  two  wrought-iron  guides  firmly 
screwed  to  an  upright  beam  extending  a  little  beyond  the 
top  of  the  engine.  To  the  small  eyebolts  soldered  into 
the  end  of  the  slide  rod  were  fastened  the  steel  wires 
lading  to  the  indicator  drum.  At  the  end  of  the  upright 
beam  were  fixed  three  small  brass  pulleys  directly  opposite 
the  indicator,  through  which  were  passed  pig-skin  belt 
lacings  connected  to"  the  steel  wire,  thus  avoiding  any 
breaks  by  wearing  and  jamming. 

The  steel  wire  then  passed  directly  to  the  indicator, 
making  an  angle  of  90  deg.  with  the  vertical;  and  the 
end  was  fastened  by  means  of  a  rubber  band,  thus  taking 
up  the  slack.  Tlie  above  reduction  motion  was  made  at 
the  time  of  the  test,  and  proved  very  satisfactory  through- 
out the  five  runs. 


*  From  "Wiinkl.s"  rear!  hefoie  the  National  Electric  Light  Association, 
U.S.  A  ,  J:ine  6th  to  11th,  1905. 
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ENGINEERING  STANDARDS  COMMITTEE. 

Report  of  the  Locomotive  Committee  on  Standard 
Locomotives  for  Indian  Railways. 

The  five  designs  that  are  included  in  this  report  (which  is 
a  second  issue  revised)  only  provide  for  the  passenger  and 
goods  engines  and  tenders  of  the  type  which  it  is  thought 
will  prove  most  universally  useful  at  the  present  time  on 


were  left  to  be  settled  as  may  be  found  desirable  in  each 
particular  case. 

For  metre  gauge  engines  the  "  Walchaert  "  valve  motion 
has  been  adopted  as  being  outside  the  frames  and  wheels. 

An  important  part  of  the  design  for  metre  gauge  is 
the  adoption  of  the  inside  frame.  The  difficulties  antici- 
pated in  oiling  and  examination  of  the  inside  frame  engines 
have  not  been  found  in  the  new  engines  sent  to  the  Bengal 
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the  majority  of  Indian  railways,  but  the  committee  consider 
that  any  other  types  will  have  to  be  designed  on  the  same 
lines  to  fulfil  the  requirements  of  the  various  railways. 
The  five  designs  now  given  are:  (1)  Passenger  engine  and 
tender  for  the  5  ft.  6  in.  gauge ;  (2)  goods  engine  and 
tender  for  oft.  6  in.  gauge;  (3)  passenger  engine  and 
tender  for  metre  gauge;  (4)  mixed  traffic  or  goods  engine 
and  tender  for  metre  gauge;  and  (5)  heavy  goods  engine 
and  tender  (mastodon)  for  metre  gauge. 

The  Belpaire  firebox  has  been  adopted  on  all  types. 
For  the  5  ft.  6  in.  gauge  the  use  of  a  balanced  slide  valve 
and  the  "  Stephenson  "  link  motion  is  recommended,  so  that 


and  North-Western  and  Rohilkund  and  Kuinaon  Railways, 
and  the  width  of  the  firebox  is  only  2  in.  less  than  the 
outside  frame  engine.  The  advantages  gained  are  the 
reduction  of  the  width  between  the  cylinders,  the  elimina- 
tion of  the  fly  crank  from  engines  of  high  power,  the  more 
effective  staying  of  the  frames,  and  the  reduction  of  weight 
in  all  parts  except  the  boiler,  which  can  thus  be  made 
more  powerful. 

The  report  gives  a  full  list  of  instructions  to  designers 
and  the  findings  of  the  Conference,  comprising  87  items  for 
each  gauge.  The  six-wheeled  coupled  bogie  mail  locomo- 
tive recently  built  for  the  Bengal-Nagpur  Railway  Co.  by 
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I      TOTAL   WHEEL-BASE  .42'  \% 
TOTAL    LENGTH    O  V^R    B  UFFERS    52' 7,J/< 


TONS 

WEIGHT  IN  WORKING  ORDER  ENGINE        33  30 

  ..       TENDER        22  35 

TOTAL  WEIGHT  OF  ENGINE  AND  TENDER  56-25 


GAUGE 

CYLINDER 
DIA  STROKE 

COUPLED 
WHEELS  OIA 

BOILER 
LBS  PER  SQ  IK 

HEATING  SURFACE 
SQUARE  FEET 

GRATE  AREA 

SQ.  FEET 

WEIGHT  IN  WORKIN 
ENGINE  1  TENDER, 

i  OROER 
TOTAL 

WEIGHT  OK 
COUPTED  WHEELS 

TRACTIVE  FORCE 

ADHESIVE  WEIGHT 
+  TRACTIVE  FORCE 
(FACTOR  OF  ADHESION) 

METRE 

15"  22" 

*.o" 

iso 

TUBES             95 A 

16 

13  30TONS 

22  95  TONS 

SC  25  TONS 

25  80  TONS 

I33Z2LBS  a  75*/B0ILER  PRESSURE 

A-  IS 

FIREBOX  108 

16706  „  9  30  -    „  „ 

3-4-6 

TOTAL  Ip62 

MIXED    TRAFFIC    AND    GOODS    STANDARD    ENGINE    AND    TENDER    FOR    METRE  GAUGE. 


the  use  of  rocking  shafts  becomes  practically  inevitable. 
The  latest  mail  engines  for  the  Indian  State  Railways 
(North-Western  Railways)  have  this  type  of  cylinder, 
valve,  and  motion.  The  committee  decided  to  keep  the 
frames  straight  throughout.  Certain  details,  such  as  the 
type  of  brake,  smoke  box,  and  the  style  and  position  of 
the  reversing  gear,  not  being  essential  parts  of  the  design, 


Messrs.  R.  Stephenson  and  Co.  Limited,  to  the  specifica- 
tion of  Sir  John  Wolfe  Barry  (particulars  and  an 
illustration  of  which  were  given  in  The.  Practical  Engineer 
of  October  20th,  1905),  differs  in  many  particulars  from 
the  designs  recommended  by  the  committee. 

The  report  is  published  by  Messrs.  Crosby  Lockwood  and 
Son,  7,  Stationers'  Hall  Court,  London,  E.C.  Price  10s.  6d. 
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FOUR-CYLINDER   COMPOUND  EXPRESS 
LOCOMOTIVE. 

Erie  Railroad,  U.S.A. 

We  are  indebted  to  the  American  Locomotive  Company 
for  the  accompanying  photograph  and  particulars  of  a 
large  four-cylinder  compound  express  passenger  locomotive 
recently  built  by  them  for  the  Erie  Railroad.  The  engine, 
as  will  be  seen   in   the   illustration,   has   the  1 — 1 — 2 


The  boiler  is  of  large  size,  of  the  "  extended-wagon-top  " 
pattern,  with  no  less  than  3,622  02  square  feet  of  heating 
surface  as  a  total.  It  contains  388  tubes  of  2  in.  diameter 
outside  by  17  ft.  long.  The  firebox  is  9  ft.  in  length  by 
Oft.  3 1  in.  wide,  with  water  spaces  measuring  1  in.  at 
front  and  3|  in.  at  sides  and  back.  A  grate  area  of  563 
square  feet  is  provided,  and  the  working  steam  pressure 
carried  by  the  boiler  is  220  lb.  per  square  inch.  It  will 
thus  be  seen  that  ample  boiler  power   is  available  for 


Fig.  1.— FOUR-CYLINDER    COMPOUND    PASSENGER    LOCOMOTIVE    OX    THE    ERIE  RAILROAD. 


wheel  arrangement,  and  the  four  cylinders  are  disposed 
with  the  low-pressure  occupying  the  usual  positions  between 
the  bogie  wheels  outside  the  framing,  whilst  the  high- 
pressure  are  located  over  the  axle  of  the  leading  bogie 
wheels,  ahead  of  the  smokebox.  The  low-pressure  cylinders 
drive  the  second  pair  of  coupled  wheels  and  the  high- 
pressure  the  crank  axle  of  the  leading  pair  ;  this  cylinder 
arrangement   being   peculiar   to  the   "Cole"   system  of 


supplying  the  cylinders,  which  have  a  large  total  capacity. 

The  high-pressure  cylinders  have  a  diameter  of  15|in. 
and  the  low-pressure  26  in.,  a  common  stroke  of  26  in. 
being  employed.  The  adhesion  weight  is  51|  tons,  equally 
distributed  over  the  two  coupled  axles.  The  total  weight 
of  the  engine  in  working  order  (without  tender)  is  91^  tons. 
The  eight-wheeled  tender  carries  8,500  gallons  of  watef 
and  16  tons  of  fuel.     It  weighs  (loaded)  just  under  73  tons, 


Flfi,  2.— DIAGRAM    OF    ARRANGEMENT    OF    CYLINDERS    ON    THE    "COLE"    COMPOUND  SYSTEM. 


compounding  on  which  the  engine  is  built,  Fig.  2  shows 
diagrammatically  the  arrangement  of  the  cylinders  and 
valves  on  this  system,  the  illustration  being  taken  from 
"  The  World's  Locomotives,"  by  C.  S.  Lake,  by  permission 
of  the  publishers. 

The  valve  gearing  is  of  the  link-motion  type,  driven  off 
the  axle  of  the  low-pressure  driving  wheels.  Only  two  sets 
of  gear  are  employed  for  working  the  four  valves,  which 
latter  are  arranged  tandeniwise  on  the  same  spindle  for 
the  high-pressure  and  low-pressure  cylinders  on  each  side 
of  the  engine.  This  simple  method  of  distributing  steam 
1o  the  four  cylinders  has  much  to  commend  it. 


so  that  the  total  weight  of  engine  and  tender  in  full 
working  condition  amounts  to  161  tons.  The  coupled 
wheels  have  a  diameter  on  tread  of  6  ft.  6  in.  They  are 
spaced  7ft.  apart  between  centres.  The  total  (engine) 
wheel  base  is  28  ft.  9  in.  The  engine  has  a  tractive  force 
of  23-860  lb. 


Visit  to  Chaeing  Cross  Station. — On  Monday,  December 
11th,  through  the  courtesy  of  Mr.  Yincent  Hill,  the  general 
manager,  and  Mr.  P.  C.  Tempest,  M.I.C.E.,  the  chief  engineer 
<>!'  the  S.E.  and  C.  Railway,  a  party  of  members  of  the  Civil 
and  Mechanical  Engineers"  Society  was  enabled  to  visit  the 
scene  of  the  recent  disaster  at  Charing  Cross. 
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APPLICATIONS  FOR  BRITISH  PATENTS. 

COMPILED  BY  MESSRS.  MARKS  AND  CLERK. 

The  following  is  a  complete  list  of  all  the  applications  for  Patents  made  during  the  past  week.  These  Specifications 
are  not  yet  printed,  but  when  publication  takes  place  the  invention  will  be  found  under  the  list  of  "Recently  Completed 
Specifications,"  published  each  week  in  this  Journal,  when  a  print  of  any  Specification  will  be  forwarded  post  free  for  Is. 
upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their  offices — viz.,  18, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham  ;  or  SO,  Cross  Street,  Manchester. 

Where  a  Complete  Specification  accompanies  an  Application  an  asterisk  is  suffixed,  thus  * 


Arms  and  Ammunition. 

25523  W.  M.  Scott:  Sighting  of  guns,  etc.  25551  F.  Greener: 
Sporting  guns  and  rifle  hand  guards.*  25568  J.  T.  Peddie 
and  the  Peddie  Small  Arms  Corporation  Ltd. :  Rifles,  etc. 
25579  A.  L.  Blorr.en  and  P.  S.  Ewerlof:  Air  guns.  25656 
The  Mars  Automatic  Pistol  Syndicate  Ltd.  and  C.  Brown : 
Breech  mechanism  of  automatic,  etc.,  firearms.  25741  R.  T. 
Roth :  Aims  for  fire  arms.  25780  G.  Reschke :  Explosives.* 
25781  G.  Reschke:  Explosives.  25852  A.  Tomisehka:  Trigger 
mechanism  for  small  arms.*  25879  E.  L.  Perry:  Method 
of  and  apparatus  for  measuring  distances,  applicable*  also  as 
range  finders  for  naval  and  military  purposes.  25885  C.  F.  P. 
Stendebach :  Fire  arms  with,  drop-down  barrels.*  25890  H. 
Phillips:  Miniature  rifle  ranges.  25939  C.  C.  Dawson-Smith: 
Explosives  for  shot  and  other  guns.  26016  E.  C.  Green  and 
F.  H.  Green  :  Air  guns.  26033  M.  Kingler  :  Sighting  apparatus 
for  fire  arms.*  26059  G.  M.  Thomson :  Slings  for  rifles,  gun 
cases,  binoculars,  etc.    28860  G.  Taddei:  Torpedoes.* 


Bottles,  Glass,  &c. 

25644  R.  A.  Cooper  and  W.  C.  Brown :  Drench  bottles  for 
administering  medicine  to  sheep,  etc.*  25677  J.  B.  Smith  and 
R.  F.  Ogilvy:  Non-refillable  bottle.  25769  H.  Hauser  and 
W.  Megel :  Machine  for  the  manufacture  of  bottle  necks.* 
25819  'J.  Stuart-Brown:  Sealed  fastening  for  securing  bottle 
packing  cases.  25970  C.  W.  W.  Bruce:  Apparatus  for  bottling 
liquids.  25981  J.  P.  Humphries  and  H.  Engholm :  Stopper 
for  bottles.  25986  W.  H.  Edwards:  Bottle-shield  or  protector. 
26020  S.  Smillie  and  T.  M.  Robertson  :  Bottle  filling  machines.* 
26053  R.  F.  J.  S.  Baron:  Safety  stoppers  for  bottles,  etc.* 
26075  A.  F.  Malgarini:  Closing  device  for  bottles** 


Building'  and  Construction. 

25573  A.  B.  Hawker:  Automatically  cutting  off  gas  supply  of 
burning  buildings.  25590  W.  Kennedy  and  G.  A.  Johnston: 
Window  screens.  25628  W.  H.  Luther :  Opening  and  closing 
fanlight  windows.  25643  J.  Midgley :  Construction  of  portable 
and  other  light  buildings.  25651  F.  G.  Reynolds:  Builders' 
level.  25715  E.  V.  Carruthers:  Floor  paving  tiles.  25719  J. 
Eccleston  (Harris  and  Sheldon  Ltd.,  Germany) :  Fasteners  or 
catches  for  double  doors  or  windows.  25782  G.  Euston  and  H. 
S.  Williams:  Convertible  step  ladder.  25829  F.  C.  Sustins: 
Non-cramped  dust-proof  wood  floor.*  25843  N.  A.  H.  Abel: 
Apparatus  for  use  in  hoisting  land  distributing  building  and 
other  materials.*  25851  A.  C.  Cunningham :  Caissons  for 
repairing  the  bottoms  of  floating  structures.*  25913  H. 
Alexander  and  G.  P.  Wallis :  Power  presses  for  pressing  con- 
crete goods,  bricks,  tiles,  etc.  25914  J.  Mercer  and  R.  B. 
Kinniburgh:  Fan  lights  and  like  windows.  25935  E.  E-  Burton: 
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Decoration  for  panels,  etc.*  26007  J.  T.  South :  York  stone 
cement.  26022  J.  Underwood:  Adjustable  square  and  bevel. 
26028  F.  B.  Atkinson:  Automatic  door  for  poultry  houses  and 
the  like.  26062  A.  T.  House:  Scratch  or  hand  tool  for  trim- 
ming bricks,  etc.  26069  F.  G.  Abbott:  Regulating  devices 
for  ventilators  of  French  windows  and  other  hinged  objects. 


Chemistry  and  Photography. 

9017a  E.  Chatellon :  Process  for  the  preparation  of  products 
of  antimony  for  painting  and  other  purposes.*  25574  W.  S. 
Simpson:  Desulphurisation  of  coke.  25602  G.  B.  Ellis 
(Chemische  Fab.  von  Heyden  Akt.-Ges.,  Germany)  :  Manufac- 
ture of  aldehyde  hydrosulphite  salts.*  25653  L.  Heritte : 
Preserving  organic  substances.  25680  V.  C.  Werke,  A.  G. : 
Manufacture  of  fatty  acids  from  fatty  acid  esters.*  25763  G. 
L.  Moore:  Photographic  shutters  and  cameras.*  25857  W. 
F.  C.  Kelly  and  T.  Bolas :  Apparatus  for  developing  photo- 
graphic red  films.  25891  M.  A.  V.  Stuart :  Extract  of  kubasa. 
25922  W.  Brookes :  Photographic  printing  paper  or  films. 
25948  H.  W.  Hood:  Photographic  cameras.  26065  C.  L.  Prache 
and  C.  G.  V.  Bouillon  :  Apparatus  for  the  evaporation  or  con- 
centration of  liquids.* 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

25824  H.  E.  Madison:  Change  making  machine.*  25882  G. 
C.  Marks  (G.  Roth,  Switzerland)  :  Calculating  machines.* 
26070  O.  Kuntzen  and  H.  Hornig:  Fare-meters. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

25686  H.  A.  Lamplugh :  Cycle  brakes.  25688  The  Unique 
and  Unity  Cycle  Co.  Ltd.,  and  J.  Munn :  Cycle  brake 
mechanism.  25699  S.  H.  Paulet:  Detachable  bicycle  stand. 
25833  B.  W.  Ambler:  Cyclists'  oil  cans.  25841  W.  Heatou : 
Bicycles,  etc.  25896  W.  Pilkington:  Driving  belts  for  motor 
cycles,  etc.  25897  E.  Hallas  and  E.  Hallas:  Driving  belts  for 
motor  cycles,  etc.  25899  J.  K.  Broadhurst  and  J.  W.  Dobbs : 
Combined  handle  brake  and  lever  for  velocipedes.  25898  T. 
Atkinson  :  Pedals  for  cycles,  etc.  25907  G.  F.  Astbury :  Cycle 
handle  bars.  25916  H.  A.  Lamplugh:  Cycle  brakes.  26055 
R.  R.  Arthur:  Supporting  device  for  a  bicycle  or  motor  bicycle. 


Blectrica1. 

14889a  P.  Coridora :  Method  of  insulating  electric  wires 
or  cables.  25521  A.  G.  Hansard  and  H.  S.  Watson :  Electric 
switches.    25522  W.  C.  Williams :  Connecting  split  or  inspec- 
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tion  fittings  used"  in  the  erection  of  tubing  for  electric  work. 
25525  M.  Rathborne  and  H.  Fielding:  Electric  automatic 
signalling  apparatus.  25533  J.  H.  Langley:  Telephone  recorder. 
25550  T.  H.  Lange:  Electro-magnetic  hammer.*  25561  S.  V. 
Amnion:  Cooling  and  ventilating  electric  machines.  25570  L. 
Andrews:  Circuit  breakers.  25581  H.  T.  Harrison:  Electric 
lighting.  25614  Calender's  Cable  and  Construction  Company 
Ltd.  and  G.  C.  A.  Ward:  Fuse  and  switch  mechanism.  25615 

G.  Davis:  Electric  arc  lamps.  25641  L.  Andrews:  Electrical 
distributing  systems.  25669*  R.  H.  W.  Knight  and  L.  Nagel : 
Conduits  or  casings  for  electric  conductors.  25670  The  N.  S. 
Electric  Storage  Company  and  G.  T.  Niblert :  Secondary 
batteries.  25676  J.  H.  K.  McCollum  and  G.  W.  L.  Forster: 
Electric  controlling  devices  for  cars.    25684  W.  W.  Strode  and 

H.  F.  Richens:  Electrical  conduit  fittings.  25687  J.  H.  Harra- 
dine,  J.  T.  Biddle,  and  L.  W.  Crosta :  Conduits  for  electric 
conductors,  pipes,  etc.  25702  J.  H.  Holmes:  Electrical  resist- 
ances.* 25729  W.  E.  Thomson  and  C.  B.  Piukerton :  Auto- 
matic earthing  device  and  cut-out  for  the  overhead  conductors 
of  electric  railways.  25754  A.  J.  Boult  (F.  Lori  and  M.  Solai, 
Italy):  Wave  telegraphy.  25759  C.  De  Kando:  Protective 
devices  for  the  frames  of  stators  of  electric  machines.*  25768 
P.  "Coridori :  Means  for  insulating  electric  wires  or  cables.* 
25771  O.  Frick:  Electric  transformer  furnaces.  25802  S.  J. 
Murphy:  Electrical  terminal  attachment  device.  25826  J. 
Peticky,  J.  Cizek,  and  F.  Suehanek:  Means  for  automatically 
connecting  up  the  subscribers  of  telephone  exchanges  to  each 
other.*  25840  F.  Blaschke:  Means  for  conducting  electric 
currents.  25866  E.  Raymond-Harker :  Electric  telegraphy.* 
25880  L.  P.  Lester  and  The  Rochdale  Electric  Co.  Ltd. :  Electri- 
city meters  for  alternating  currents.  25893  J.  Skwirsky : 
Mercury  or  other  vapour  electric  lamps.  "25944  J.  Tollerton  : 
Electric  arc  lamps.  25952  P.  Rabbidge :  Dynamo-electric 
generator.*  25971  T.  A.  Jones  and  A.  Jones  (trading  as 
Patterson  and  Co.)  :  Electrically  lighted  miner's  safety  lamps, 
etc.  1482a  P.  W.  Noble:  Electrical  contact  makers  or  dis- 
tributors. 26046  C.  Hubert:  Electric  clocks.*  26052  R.  F.  J. 
L.  Baron:  Apparatus  for  storing  and  paying  out  lengths  of 
conductors  or  wires  connected  to  electric  instruments  or 
apparatus.*  26066  J.  M.  Tourtnel :  Coin-freed  electricity 
meters.  26072  Siemens  and  Halske  Akt.-Ges. :  Telegraphs  for 
transmitting  orders.*  26081  C.  H.  Bryant :  Tremblers  for 
induction  coils.  26086  H.  M.  Korting:  Arc  lamps.*  26089 
The  British  Thonison-Houstou  Co.  Ltd.:  Alternating  current 
dynamo  electric  machines.  26090  The  British  Thomson-Houston 
Co.  Ltd.:  Dynamo  electric  machines.  26091  The  British  Thom- 
son-Houston Co.  Ltd.:  Alternating  current  dynamo  electric 
machines.  26092  The  British  Thomson-Houston  Co.  Ltd. : 
Alternating  current  dynamo  electric  machines.  26093  The 
British  Thomson-Houston  Co.  Ltd. :  Dynamo  electric  machines. 
26094  The  Allgemeine  Elektricitats-Ges. :  Alternating  current 
dynamo  electric  machines.* 


Engineering  and  Mechanical. 

25519  W.  Porter  and  H.  Schofield :  Shutter  or  doors  for  regu- 
lating supply  of  coal.  25520  H.  Robinson:  A  brake  for  beam- 
ing frames.  25526  G.  J.  Rackham.  Clutch.  25527  C.  H. 
Moore:  Grinding  and  polishing  machines.  25532  E.  Gunnill : 
A  device  for  moulding  purposes.  25541  W.  E.  Eastaugli :  Stone 
dressing  chisel.  25543  R.  Reekie:  Metal  packing.  25547  W. 
Fairweather  (The  Singer  Manufacturing  Co.,  U.S.A.) :  Sewing 
machines.  25548  A.  G.  Leigh:  Valves.*  25569  W.  B.  Haigh 
and  W.  B.  Haigh  and  Co.  Ltd.)  :  Mortising  machines.  25588 
C.  C.  Dodge:  Lubricators.  25591  J.  Haslam :  Supporting  tin 
rollers  for  drawing  spindles  of  spinning,  etc.,  machines.  25592 
W.  Plant:  Facilitating  the  entering  or  recording  of  trans- 
actions in  the  pawnibroking  business.  25597  J.  W.  H.  French: 
Tool  for  putting  in  springs  for  different  purposes.  25601  G. 
H.  Mackillop  :  Pulverising,  crushing,  stamping,  etc.,  apparatus. 
25605  A.  Schroder:  Pipe  joint.*  25608  L.  Badier  and  H. 
Belart:  Propellers.  25609  J.  A.  Chevanne  and  B.  Ollagnier: 
Apparatus  for  grinding,  etc.  25610  J.  A.  Chavanne  and  B. 
Ollagnier:  Apparatus  for  grinding,  etc.  25613  J.  Eland: 
Driving  mechanism  for  washing  and  cleaning  machines.  25620 
W.  Blair:  Speed  gears.  25621  W.  Chadwick :  Lubricators  for 
shaft  bearings  or  removable  machinery.  25625  C.  Schmid : 
Manufacture  of  seamless  pipe  fittings.  25627  H.  Schofield : 
Corliss  valve  gear.  25631  G.  Leslie :  Toothed  gearing,  etc. 
25632  J.  L.  G.  Gobiet :  Change  speed  driving  mechanism  for 
cycles,  etc.  25650  E.  Bowater :  Power  transmitting  means. 
25654  A.  H.  Reid :  Plugs  for  inspection  holes  of  gullies  and 
interceptors.  25662  C.  P.  E.  Schneider:  Severing  machines.* 
25671  T.  Robinson:  Metallic  packing.  25678  R.  T.  Ford,  E. 
Pester,  F.  G.  Walton,  and  R.  H.  Volckman  :  Sleeve  piece  for 
jointing  pipes.  25682  H.  H.  Lake  (G.  J.  Burns,  U.S.A.): 
Planer  operating  mechanism.  25694  B.  L.  Samuel:  Driving 
devices  for  motor  cycles,  tri-cars,  and  other  light  vehicles  or 
machinery.  25695  A.  Barclay  and  Sons  and  Co.  Ltd.,  and  P. 
F.   Oddie:    Suction  valves  of  pumps.      25701   J.  Muskett: 


Hydraulic  hose  coupling.  25705  G.  Gibson :  Rotary  engines. 
25709  T.  Roberts :  Connection  for  taking  off  and  repairing  all 
size  water  taps  whilst  under  pressure.  25728  J.  Porter:  Pipe 
coupling.  25732  D.  J.  Smith,  W.  McHarry,  and  D.  Hamilton: 
Appliances  for  slotting  keyways  in  holes,  etc.  25734  M..  G. 
Plane  and  W.  H.  Plane:  Positive  feed  lubricators.*  25740 
('.  1'.  Sihunck:  Driving  belts.  25745  R.  Wood:  Force  pumps.* 
25755  A.  E.  Henderson:  Roller  bearings.*  25756  S.  E.  Henders : 
Thrust  bearings.*  25764  E.  S.  Higgins :  Change  speed  gearing 
for  motor  cars,  etc.  25765  J.  Spyker :  Connecting  mechanism 
for  change  speed  gear  with  the  motor  axles  of  automobiles.* 
25766  F.  E.  Strasburg:  Cutting  mechanism.*  25770  F.  Milling- 
ton  and  A.  H.  Miller:  Variable  speed  gears.  25772  A.  F. 
Stevenson :  Propulsion  of  road  and  other  vehicles.  25776  P. 
F.  Addie:  Turbines.*  25778  Hermanns  Wesselius:  Speed  gear, 
especially  applicable  to  motor  cars.  25783  G.  W.  Torley : 
Hydraulic  mains  for  gas  retorts.*  25791  A.  J.  Crocker: 
Valves.  25799  J.  Archer  and  The  Three-speed  Gear  Syndicate 
Ltd.  :  Variable  gear  and  brake  mechanism  for  velocipedes. 
25828  T.  Lockerbie:  Method  of  generating  elastic  fluid  pressure 
for  power  and  other  purposes.  25830  T.  J.  J.  Wasley  :  Attach- 
ing or  fixing  of  portable  drilling  machines  and  other  portable 
machine  tools  to  the  work  to  be  operated  upon.  25831  J.  L. 
Hodgson  and  G.  D.  Walker:  Automatic  stream  diverting 
mechanism.  25844  C.  A.  V.  Hallgrew:  Reversible  gearings.* 
25847  A.  Dichmont :  Means  for  attaching  or  securing  handles 
to  hand  tools  and  the  like.  25848  H.  R.  Monro :  Roller  stamp- 
ing device.*  25853  H.  H.  Lake  (The  Southwark  Foundrv  and 
Machine  Co.,  U.S.A.)  :  Engine  structures.*  25869  J.  T.  Clarke: 
Two-speed  and  free  engine  gear.  25870  R.  Schulz:  Compound 
steam  turbines.    25894  F.  Churchill:  Friction  clutches.  25905 

A.  Boyd:  High-speed  engines.  25906  G.  H.  Gibbs :  Snaps  and 
other  tools  used  in  pneumatic  percussion  riveting  hammers. 
25912  W.  M.  Walters:  Turbines  for  marine  propulsion.  25917 
The  AVolseley  Tool  and  Motor  Car  Co.  and  A.  A.  Remington: 
Change-speed  and  change-speed  and  reverse  mechanisms.  25920 

C.  Pernot:  Change-speed  gear.*  25926  P.  J.  C.  Day  and  B. 
Wiesengrund:  Suction  gas  producers.  25927  J.  G.  Raudaxhe: 
Valves.*  25937  J.  C.  Jones:  Brakes  for  mining  cars.*  25942 
\Y.  Goodwin  :  Bearings  for  rotary  shafts,  particularly  the 
crank  or  pedal  shafts  of  velocipedes.  25943  The  British  Moss 
Litter  Co.  Ltd. :  Disintegrating  machines.  25977  A.  H. 
Pease:  Motive  power  transmission  mechanism,  more  especially 
applic  able  to  motor  cars.  25991  H.  Bennett :  Twist  drill  grind- 
ing machines.  25994  S.  H.  English:  Rotary  motors,  particu- 
larly applicable  to  motor  vehicles.  25995  G.  Sturgess  and  C. 
Sturgess:  Epicyclic  gear.  25996  H.  A.  Thomson:  Cranes. 
26001  W.  Wright :  Variable  speed  gear  for  motor-driven 
vehicles,  etc.  26029  A.  Bellair:  Chair  welding  machines. 
26031  F.  H.  de  Veulle:  Speed  gears.  26034  0.  W.  Pordqvist: 
Power  accumulating  device.  26036  The  Electric  and  Ordnance 
Accessories  Co.  Ltd.,  R.  Hancock,  and  R.  F.  Hall:  Fans  of 
the  rotary  propelled  type.*  26044  B.  Lawrence,  L.  Johnson, 
and  J.  T.  Roberts:  Control  devices  for  machine  tools.*  26047 

B.  B.  Redwood  and  E.  A.  Garratt :  Bodies  for  self-propelled 
vehicles.  26050  H.  L.  Hagland:  Multiple  lubricators.  26060 
H.  B rough :  Braces  or  hand-drilling  machines.*  26063  D.  V. 
Haute:  Taps  for  gas  and  other  fluids.  26068  T.  Noble:  Sink- 
ing wells,  boring  drains,  etc.,  and  apparatus  therefor.  26071 
F.  Reichenbacli :  Engine  governors.*    26077  F.  S.  Morris  and 

D.  Roberts :  Method  of  and  means  or  apparatus  for  fixing 
blades  in  turbines.  26079  S.  E.  Alley:  Friction  gearing. 
26082  P.  G.  Challis:  Change-sjieed  and  reversing  gear,  applic- 
able for  the  driving  mechanism  of  motor  cars.  26087  A.  Hert- 
wig:  Riveted  joints.*    26088  E.  Debo :   Packing  ring.* 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

25558  J.  A.  Payn  and  G.  Michell  and  C.  E.  Mowbray: 
Internal  combustion  engines.  25578  S.  Montgomery :  Com- 
pression indicator  for  internal  combustion  engines.  25582  H. 
F.  Fullagar  and  G.  F.  Bottomley:  Internal  combustion 
engines  of  the  turbine  type.  25589  H.  Lentz :  Distribution 
members  for  explosion  engines.*  25595  F.  Lamplough  :  Iuternal 
combustion  engines.  25600  R.  Munro :  Contact  breakers  for 
explosion  engines.  25618  G.  Wooliscroft  and  H.  Garland: 
Starting  petrol  motors.  25673  F.  Reichenbacli :  Internal  com- 
bustion engines.*  25707  A.  P.  Hazlehurst :  Gas  and  Oil 
engines.  25717  E.  Batault :  Carburettors  for  internal  com- 
bustion engines.  25725  M.  F.  Edwards,  W.  Edwards,  and  C. 
Edwards:  Carburettor  with  an  automatic  additional  air 
arrangement.  25749  M.  von  Recklinghausen :  Automatic 
starters  for  vapour  apparatus.*  25758  A.  Shiels:  Internal 
combustion  engines.  25786  P.  R.  J.  Willis  (C.  J.  Moody  and 
V.  E.  Moody,  U.S.A.):  Gas  engines.  25787  B.  C.  Barnett : 
Two-stroke  motor.  25805  F.  C.  Lynde :  Carburettors.  25821 
T.  Hodges:  Engine  actuated  by  petrol,  gas,  steam,  and  other 
expansive   forces,  discarding   the   use   of  cylinders,  pistons, 
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piston  rods,  and  cranks.  25825  J.  H.  Mason :  Carburettor.* 
25864  G.  Sparks:  Internal  combustion  engines.  25968  J.  P. 
Fox  :  Device  for  starting  internal  combustion  engines.*  25979 
A.  Westmacott :  Explosion  engines.  25983  J.  D.  Boots: 
Internal  combustion  engines.  25984  S.  H.  Morden  and 
T.  R.  Freeman:  Carburettors.  26032  J.  J.  H.  Sturmey: 
Electric  ignition  systems  for  internal  combustion  engines.* 
26035  E.  March :  Carburettor  for  use  with  engines 
which  do  not  suck  spirit  at  equal  intervals.  26064-  W.  C  B. 
Evans:  Apparatus  for  producing  combustion  of  low  grade  oils 
and  the  like  for  use  in  internal  combustion  engines.  26080  A. 
Shiels :   Internal  combustion  engines. 


Engines,  Steam. 

25611  C.  M.  Ferguson  :  Steam  superheaters.*  25562  W.  Werry  : 
Locomotive  engines.  25563  W.  Werry:  Steam  engines.  25624 
F.  Boes:  Waste  steam  refiner.  25634  B.  R.  Rowland  :  Steam 
superheater.  25720  J.  Knott :  Reciprocating  steam  engine 
with  rotary  valve  or  valves.  25806  A.  Hill  and  S.  Purcell : 
Governors  for  steam  engines.  25967  H.  Bendler:  Spark 
arrester  for  locomotive  and  portable  engines.*  26004  T. 
Burgess,  W.  E.  Scragg,  C.  Clay,  and  J.  H.  Kennerley :  Centri- 
fugal governors,  applicable  for  steam  and  other  engines. 


Food  Products. 

25710  H.  Pvper  and  W.  S.  Beale :  Portable  presses  for  express- 
ing raw  beef  juices,  squeezing  lemons,  etc.  25950  M.  Edwards: 
Relish  or  sauce  preparation. 


Furniture  and  Domestic. 

25553  A.  W.  Brown:  Dust  pans.  25556  H.  Grauel :  Improve- 
ments in  metal  folding  furniture.  25580  C.  A.  Jones:  Tables, 
benches,  shelves,  etc.  25604  J.  Grossman  :  Nail  brush.*  25617 
T.  A.  Phillipson :  Adjustable  mirror  suspender  and  stand. 
25626  G.  Chapman:  Automatic  self  door  curtain  raiser.  25700 
R.  T.  Grocott:  Knob  for  bedsteads,  etc.  25738  T.  Wilkins : 
Pudding  basin  lifter.  25746  H.  G.  Hart  and  H.  W.  Edney : 
Method  of  and  means  for  securing  the  lids  of  teapots,  coffee 
pots,  jugs,  etc.*  25822  A.  B.  Williams:  Rings  for  use  in 
connection  with  dumb  castors  and  other  purposes.*  25834  M. 
H arloe :  Rolling  pin.*  25921  E.  Jones:  Stair  rod  eyes,  applic- 
able to  stair  rod  eyes  with  movable  fronts.  25923  J.  H.  Hol- 
gates :  Window  blind  furniture.  25945  F.  K.  Alroth:  Infants' 
cradles.  25966  R.  Reiss :  Cabinets  for  filing  drawings.*  25974 
H.  Levy:  Blind  and  curtain  fittings.  25989  G.  James:  New 
construction  of  kettles  and  pans  for  more  rapidly  and  economi- 
cally heating  water.  25992  Hoskins  and  Sewell  Ltd.  and  A. 
Lawrence:  Furniture  castors.  26009  W.  R.  Owen:  Inkwells 
or  inkpots.  26027  F.  Walker  :  Adjustable  shelf  bracket.  26030 
H.  A.  Major:  Ironing  machines  for  collars,  etc.  26042  F.  L. 
Bartelt  and  M.  Petersen:  System  of  washing  linen  and  appara- 
tus to  be  used  therewith.  26045  C.  H.  Homeyer :  Chairs  and 
other  supports.*    26083  W.  Robbins :  Chairs,  couches,  etc. 


Hardware. 

25535  S.  Birch  and  F.  J.  Jones:  Soldering  irons.  25645  H. 
McKenzie  and  W.  Tivendale :  Locks.*  25655  W.  Cross  and  H. 
G.  Teagle:  Horse  shoes.*  25675  Taylor,  Lang,  and  Co.  Ltd. 
and  W.  T.  Watts:  Hopper  feeders  or  bale  breakers.  25679 
A.  E.  Edwards  (M.  W.  C.  Reyken,  Holland):  Spanner*  25722 
E.  Demelius:  Holders  or  receptacles  for  match  boxes  and  other 
goods.*  25724  K.  Gengnagel :  Lock  with  non-turning  handles. 
25775  E.  M.  Olley:  Construction  of  float  for  valves  of  flushing 
cisterns,  etc.  25774  D.  Sinclair  and  The  Sinclair  Iron  Co.  Ltd.  : 
Fireplaces.  25794  H.  C.  Smith:  Pendant  lamps.  25808  S.  S. 
Pearce:  Open  firegrates,  etc.  25814  A.  A.  Simpson:  Combina- 
tion control  handle  and  cable  lock  or  anchor.  25838  A.  W.  V. 
Turner:  Hand  pipes  for  fire  engines,  etc.  25883  W.  A.  Trier: 
Cocks,  taps,  valves,  etc.  25932  E.  P.  Jelf-Reveley :  Turnstiles. 
25936  L.  B.  Le  Roy:  Strainer  for  use  in  connection  with  cook- 
ing utensils.*  25958  F.  W.  Schroeder :  Locks.  25963  J. 
Falten:  Razors.  25965  E.  T.  Greenfield:  Machines  for  making 
metal  tubes.  25969  W.  Goodwin :  Means  for  locking  nuts. 
25972  J.  K.  Chesholm:  Screws.  25976  J.  Y.  Johnson:  Manu- 
facture and  production  of  a  material  for  cleaning  and  protect- 
ing metal,  especially  suitable  for  cleaning  gun  barrels  and 
protecting  them  from  rust.  25978  C.  S.  Bright  and  C.  Weeks : 
Funnels.  26006  P.  J.  Collins  and  J.  H.  Cooper:  Cable  grips 
or  clamps  for  haulage  and  like  purposes.    26019  A.  De  Courcy: 


Railway  and  other  whistles,  and  the  manufacture  of  the  same.* 
26061  G.  Smith:  Feeding  device  for  grinding  and  disintegrat- 
ing machines. 

Heat,  Light,  and  Ventilation. 

(Including  Oas  Manufacture.) 

25528  W.  Hartley:  Petrol  lamp  burners.  25531  F.  W. 
Gullet:  Preventing  down  draught  for  chimneys.  25552  D. 
Grove  :  Apparatus  for  evaporating  liquids.  25555  D.  H.  North  : 
Open  and  close  ranges.  25557  C.  Goby  and  R.  Boucher : 
Lighting,  heating,  etc.  25567  M.  Hansen :  Ventilated  cup- 
board for  preserving  boots.  25576  S.  R.  Trotman  and  G.  E. 
Hackford :  Automatically  regulating  the  temperature  of  ovens. 
25587  R.  E.  Gibson:  Charging  gas  retorts  and  coke  ovens. 
19076a  T.  O.  Eastman  and  A.  Camacho:  Apparatus  for  pro- 
ducing a  vacuum,  and  for  ventilating  and  like  purposes.*  25596 
II.  H.  Irake  (Selas  G.  m.  b.  H.,  Germany)  :  Manufacture  of  a 
mixture  of  gas  and  air  for  illuminating  purposes.    25603  F. 

C,  Roberts:  Furnace  charging  apparatus.*  25612  W.  C.  Fair- 
weather  (C.  H.  F.  Muller,  Germany)  :  Rontgen  ray  apparatus.* 
25635  A.  G.  Home  and  G.  Tatlock:  Fire  alarms.  25639  H. 
Thornton,  R.  N.  Sharp,  J.  H.  Ingle,  and  L.  W.  Stanley: 
Kilns  for  fixing  colours,  etc.,  upon  glass  and  the  like.  25642 

D.  M.  Beaton :  Incandescent  mantle  support.  25663  H.  H. 
Lake  (Selas  G.  m.  b.  H.,  Germany)  :  Manufacture  of  mixture 
of  gas  and  air  for  illuminating  purposes,  etc.  25664  A.  F. 
Sargeaunt :  Combination  container  and  carrier  for  fire  extinc- 
teurs.  25665  A.  Elsenhaus:  Apparatus  for  purifying  gases.* 
25666  Sir  Marcus  Samuel,  Bart.,  and  G.  F.  C.  Farquhar :  Oil 
lamps.  25667  Sir  Marcus  Samuel,  Bart.,  and  John  C.  Far- 
quhar: Oil  lamps.  25679  J.  Chalk:  Hinged  arrangement  for 
lids  of  surface  boxes,  covers,  grates,  etc.,  whereby  the  lids 
may  be  removed  and  renewed  without  disturbing  the  frame- 
work or  the  paved  surfaces  in  which  such  boxes  may  be  fixed. 
25723  W.  G.  Potter:  Inverted  gas  burners  and  lamps  and 
burners.  25726  W.  Key :  Ventilating  steamships.  25750  J. 
Fiedler  and  F.  Hodliczka-Csisjar :  Device  for  catching  the 
smoke  of  flashlight  lamps.*  25773  D.  Sinclair  and  The  Sin- 
clair Iron  Co.  Ltd.:  Radiators.  25777  D.  J.  Lawton  and  H.  J. 
Reynolds :  Smoke  purifiers  and  gas  collectors.*  25795  J.  C. 
Hudson :  -Fire  extinguishing  apparatus.  25798  R.  Wallwork 
and  C.  H.  Wallwork:  Gas  apparatus  used  for  heating  laundry 
and  other  like  irons  for  domestic  heating  purposes.  25810 
J.  Warry,  G.  N.  Arculus,  and  E.  A.  Arculus:  Inverted  incan- 
descent gaslight  fitting.  25832  F.  E.  Bennett:  Heat  trans- 
ference apparatus.  25855  L.  Belts  and  The  Improved  Electric 
Supplies  Co.  Ltd. :  Radiators  for  use  with  electricity,  oil  gas, 
or  other  heating  agent.  25888  W.  G.  Potter:  Incandescent 
burners.  25930  K.  Sproxton :  Holders  for  inverted  incan- 
descent gas  burner  globes,  etc.  25931  J.  H.  Taylor :  Safety 
lamps.  26005  F.  H.  Sugden :  Incandescent  gas  burners  or 
supports  for  the  mantles  thereof.  26021  W.  Bradborn :  Fire 
extinguisher.  26037  W.  Borge :  Automatic  caudle  extinguisher. 
26040  W.  H.  Cole:  Crucible  and  furnaces. 


Jewellery,  Clocks  and  Music. 

(Including  Phonographs,  etc.) 

25572  E.  H.  Klaber :  Mechanical  musical  instruments.  25683 
W.  D.  Haslam  and  G.  E.  Garratt :  Improving  the  tone  of 
musical  instruments.  25739  H.  W.  Ibbotson:  Simple  method 
for  lessening  or  reducing  the  sound  in  pianoforte  practice. 
25743  F.  R.  Goolman :  Automatic  piano.*  25757  A.  Lorthiois : 
Stringed  musical  instruments.  25788  J.  S.  Young:  Method 
of  recording  the  playing  of  pianoforte,  for  use  in  piano 
players,  etc.  26048  R.  S.  Wilshere:  Phonographs  and  like 
machines. 


Leather  Goods,  including  Machinery. 

25689  L.  W.  Goold  (W.  Philpott,  New  Zealand):  Spreaders 
for  horse  traces.  25784  H.  J.  Peers:  Adjustable  indiarubber 
wads  for  protecting  the  soles  of  boots  and  shoes.  25842  Gimson 
and  Co.  Ltd.  and  S.  Keates:  Apparatus  for  use  in  the  manu- 
facture of  boots  and  shoes.  25872  F.  W.  Tunstall  and  L. 
Sweetman:  Shoes.  25908  H.  Coe,  A.  Garlick,  and  T.  Garlick: 
Revolve  last.  25928  W.  H.  Entwisle :  Boots  and  shoes. 
25951  A.  Bates,  H.  P.  Gamble,  and  The  British  United 
Shoe  Co.  Ltd. :  Fastener  inserting  and  like  machines. 
25957  J.  Klugmann:  Process  of  treating  skins  and  furs.  25975 
H.  Levy:  Rubber  heels  or  tips  for  boots  and  shoes.  26023 
M.  Wildigg:  Macrame  ventilated  boot  and  shoe.  26024  J. 
Gibbons:  Combination  brush  for  cleaning  and  polishing 
leather,  etc.  26049  International  Shoe  Findings  Ltd.  and  F. 
E.  Fletcher:  Apparatus  for  burnishing  the  soles  and  heels  of 
boots  and  shoes  and  for  analogous  purposes. 
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Medical. 

25559  E.  Stott :  Regaining  and  preserving  youthful  contour 
of  face.  25571  P.  A.  Newton  (Farbenfab,  vormals  Friedricli 
Bayer  and  Co.,  Germany)  :  Improvements  and  manufacture  of 
pharmaceutical  compounds.  25577  P.  E.  Droop:  Improved 
menstruation  bandage.*  25598  W.  Barnett :  Menstrual  belt  or 
pad.  25727  P.  Bowen :  Bacteria  beds.  25800  J.  Hey  wood : 
Vacuum  massage  appliance.  25804  T.  Mealing :  Cure  for 
rheumatism.  25881  G.  C.  Marks  (J.  M.  Craig,  U.S.A.)  :  Mas- 
sage apparatus.  25987  L.  F.  Rampal:  Keceptacles  or  holders 
for  fluid  or  semi-fluid  medicinal  and  other  substances. 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

25672  J.  Turton:  Extraction  of  metal  from  ores.*  25681  J. 
M.  Baudot :  Treatment  of  raw  wool.*  25748  W.  Simpkin  and 
J.  B.  Ballantine:  Magnetic  separator.  25845  J.  H.  Gillies: 
Apparatus  for  winning  zinc,  etc.,  from  their  ores.  25862  E. 
Jabulowsky :  Method  of  ornamenting  articles  of  silver.*  25941 
C.  A.  Allison :  Percolation  vats  for  the  treatment  of  ores,  etc. 
26074  P.  M.  Justice  (August  Schufe  and  Carl  Schulte,  Ger- 
many) :  Rotary  casting  machines.*  26076  J.  L.  Babe  and  A. 
L.  Louvrier :  Metallurgical  furnaces.* 


Optical,  Mathematical,  etc.,  Instruments- 

25619  H.  W.  D.  Fielding:  Speed  indicators.  25731  F.  W. 
Amsden :  Tape  measures.  25735  A.  Musger:  Kinematographs.* 
25760  A.  J.  Boult  (E.  Poldrack,  Germany) :  Registering  tacho- 
meters* 25809  H.  W.  D.  Fielding:  Speed  indicators.  25839 
J.  Hillman :  Counting  appliances,  etc.  25854  J.  B.  Branting- 
ham  and  W.  P.  Brantingham:  Lanterns  for  producing  scenic 
and  other  effects.  25904  W.  E.  Hipkins:  Combined  lifting, 
relieving,  and  computing  mechanism,  particularly  applicable 
to  suspension  weighing  apparatus.  25973  G.  F.  Rayner : 
Animated  picture  instruments. 


Printing  and  Typewriting. 

25530  M.  Ross:  Paper  cutter.  25657  P.  Gourdain :  Locking 
up  composed  printing  matter  for  pulling  proofs,  etc.  25693 
E.  Feilmann :  The  preparation  of  new  products  for  use  in 
dyeing  and  printing,  and  as  pigments  and  their  applications. 
25716  E.  Graber :  Column  printing  rules  in  conjunction  with 
linotype  and  letterpress  printing.  25271  F.  Tuhton :  Appara- 
tus or  machines  for  printing,  decorating,  or  ornamenting 
pottery,  metal,  glass,  wood,  celluloid,  paper,  etc.  25733  W. 
H.  Page:  Screw  adjustment  side  lays  fof  printing  machines. 
25859  P.  Fireman:  Printing  ink  pigments.*  25861  F.  G. 
Creed,  W.  A.  Coulson,  H.  T.  Brown,  and  P.  Brown:  Means  or 
apparatus  for  operating  or  controlling  typewriting  and  type- 
setting mechanism  by  means  of  perforated  tapes.  25961  L. 
Holzermann  and  L.  Piart :  Ruling  apparatus.  25980  J.  M. 
Farmer:  Stencil  printing  apparatus. 


Railways  and  Tramways. 

25606  C.  A.  Carus-Wilson :  Reducing  the  tractive  resistance 
of  trains  on  rails,  etc.  25629  D.  Crawford :  Railway  chairs. 
25636  S.  Sims :  Preventing  the  "  live  "  wires  of  tramways  from 
descending  when  severed.*  25640  A.  Traish:  Signalling  on  rail- 
ways. 25692  H.  Constable:  Automatic  rotary  disc  coupling 
for  use  chiefly  ujoon  railways.  25698  S.  Roberts  and  J.  Garton : 
Device  to  prevent  railway  engines  and  vehicles  striking  points 
and  crossings.  25713  D.  L.  Pexton :  Machine  for  cleaning  out 
the  grooves  in  tramway  rails  and  for  like  purposes.  25811  J. 
Aldworth,  L.  W.  Crosta,  and  W.  Boot :  Trolley  standards  for 
electric  cars.  25831  C.  K.  Mills.  Signalling  and  train-con- 
trolling system  for  railways.*  25858  H.  H.  Lake:  Rail 
bonds  for  electric  railways.*  25865  E.  Paparella :  Protectors 
for  trains.*  25889  W.  D.  Waite:  Double  latch  safety  lock  for 
carriage  doors.  25955  C.  M.  Jacobs  and  R.  J.  Insell :  Signal- 
ling on  railways.  25997  D.  W.  Cuthbert:  Tramway  and  rail- 
way rails.  26011  Steel  Peech  and  Tozer  Ltd.  and  M.  Hallott: 
Process  of  manufacture  of  axles  of  railway  vehicles  and  tools 
therefor.  26038  W.  H.  Cole:  Moulds  for  use  in  welding  rail 
joints.  26039  W.  H.  Cole:  Means  for  clamping  moulds  used 
in  welding  rail  joints, 


Sanitation- 

(Including  Building  and  Hardware.) 

25668  R.  Brierley:  Water  waste  preventers.  25892  D.  G. 
Cameron :  Eccentric  disc  or  cam  for  raising  or  lowering  pedestal 
standards  for  water  closets.  25919  F.  G.  Mansfield  and  E  H. 
Cutforth:  Water  closets*  26002  A.  M.  MacHutcheon : 
Decorating  enamelled  cast  iron,  sanitary,  and  other  ware. 
20012  R.  Dale  and  G.  Ronksley :  Junctions  of  earthenware 
drain  pipes. 


Shipbuilding  and  Navigation. 

25549  A.  Kelly  and  C.  D.  B.  Hansen:  Machine  for  facing 
roller  paths  of  barbettes  for  warships.*  25933  W.  Kenney  and 
C.  Brown:  Ship  propeller.  24934  W.  Kenney  and  C.  Brown: 
Propulsion  of  ships.  25956  E.  P.  Richards:  Rotary  tipping 
boxes  or  ships.  25959  B.  Husband:  Improvements  in  stowing 
and  launching  ships'  boats.  25964  G.  W.  Maytham:  Con- 
struction of  ships.* 


Spinning,  Weaving,  and  Allied  Trades 

812Sa  E.  Hollingwood :  Pile  wire  or  needle  for  pile  fabric 
looms*  25537  The  British  Algin  Co.  Ltd.,  T.  Ingham,  and  H. 
Bunzl :  Treatment  of  textiles,  paper,  leather,  etc.  25538  C. 
Owens  and  H.  A.  Lowe:  Treating  fibrous  material  with  dye. 
25542  C  Hickton :  Levers  and  go-through  lace  machines. 
25545  G.  Lawson :  Fancy  printing  fabrics.  25554  T.  Wonnan : 
Feeler  motion  for  looms.  25586  W.  Thornber :  Manufacture 
of  sizing,  thickening,  or  waterproofing,  etc.,  material  for 
textile  fabrics,  etc.  25630  G.  W.  Hargreaves  and  R.  Har- 
greaves:  Shuttle  guards  of  looms  for  weaving.  25633  G. 
Paley:  Taking  up  motions  for  looms  for  weaving.  25648  O.  S. 
Kierstead :  Picker  sticks  for  looms.  25660  V.  C.  English : 
Recejjtacle  for  sewing  cotton,  thread,  silk,  etc.  25691  T. 
Arnold:  Loom  brakes.  25714  W.  H.  Arnold-Forster,  A.  Stell, 
and  J.  Stell :  Doffing  mechanism  for  spinning,  twisting,  and 
doubling  machines  used  in  the  production  of  yarns  or  threads 
of  fibrous  substances.  25742  H.  L.  Offermann :  Gill-box  draw- 
ing head.*  25744  J.  Farmer:  Spinning,  drawing,  roving,  and 
like  frames.  25752  H.  H.  Lake:  Treatment  for  silk.*  25803 
M.  Libbring:  Shuttle  cock.  25812  J.  H.  Smith:  Knitting 
machines.  25815  C.  Edward:  Method  of  supporting  and 
actuating  the  shuttle  rod  in  looms  having  a  positive  shuttle 
motion.  25816  T.  P.  Young  and  T.  Hardman :  Bleaching 
vegetable  fibres  in  the  raw  manufactured  state.  25817  E.  L. 
Fifield  :  Method  of  attaching  beads,  wires,  or  other  means  for 
a  like  purpose  to  a  woven  cloth  fabric  or  band  for  pneumatic 
tyres.  25846  A.  de  Laski  and  P.  D.  Thropp :  Fabrics.*  25867 
W.  J.  Pine:  Machines  for  the  manufacture  of  coiled  wire 
fabrics.*  25874  W.  Koehler :  Cop  tubes.*  25884  V.  Mahret : 
Box  for  holding  reels  of  thread.*  25903  S.  Cordingley : 
Machines  for  carding  and  preparing  wool  and  other  fibres. 
25910  E.  Hollingworth  :  Swivel  shuttle  looms.  25915  A.  Morton 
and  A.  Barker :  Selecting  machines  for  use  in  connection  with 
the  punching  of  jacquard  cards.  25947  L.  Ellington :  Manu- 
facture of  tape,  braid,  and  other  fabric  for  gathering  or  pleat- 
ing. 26010  Witham  Bros.  Ltd.  and  J.  Lord:  Carding  engines. 
26054  H.  J.  Quambusch :  Braiding  and  lace  making  machines.* 


Stationery  and  Paper. 

25539  A.  E.  Scharffetter :  Book  ticket.  25652  F.  C.  Jenkins: 
Engagement  and  memorandum  tablets.*  25827  J.  B.  Edward 
and  E.  A.  Cox:  Loose  leaf  binders.  25835  E.  Lintz  and  T.  P. 
Owen:  Safety  envelope.  25856  R.  H.  Mallory:  Ticket  holders. 
25901  W.  Washington  and  G.  E.  Washington:  Cardboard 
boxes.  25909  C.  D.  McCourt :  Cases  and  covers  for  memor- 
andum tablets,  etc.  25938  W.  O.  Pownall :  Method  of  con- 
structing blotters  to  fit,  and  be  used  upon  the  hand  of  a 
writer  or  otherwise.*  26067  H.  M.  Blaschke  and  F.  Blaschke : 
Duplicating  apparatus  adapted  for  delivering  pay  bills,  etc., 
and  retaining  a  record  of  the  same.* 


Steam  Boilers  and  Fittings. 

25685  R.  Mantle:  Feed-water  heater.  25761  A.  J.  Irvine, 
D.  Mills,  and  W.  H.  Wood:  Steam  boiler  furnaces.  25796  A. 
P.  Tinney:  Joints  for  joining  the  tubes  to  junction  boxes  in 
Belleville  and  like  boilers.  25868  J.  H.  Dickinson:  Burners 
for  steam  generators,  etc.  26018  J.  B.  Walsh:  Smoke  con^ 
suming  devices  for  steam  generator  and  like  furnaces, 
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Toys,  Games,  and  Sport. 

25.518  E.  Martin:  Checkered-board  games.  25560  E.  W. 
Wildey :  Coin-operated  combined-delivery  machine  and 
mechanical  horse  race.  25564  A.  S.  Hardiugham :  Golf  clubs. 
25607  A.  T.  Saunders  and  G.  H.  Saunders:  Making  golf,  etc., 
balls.*  25367  E.  W.  Hunt:  Painting  and  drying  golf  balls. 
25658  J.  Turner  and  A.  Buxton :  Playing  ball  casing.  25696 
W.  W.  H.  McKail:  Device  for  securing  tips  of  billiard  cues. 
25704  C.  Wrighton :  Secret  dummy  whist  stands.  25718  G. 
Loudon :  Fire  guards  and  children's  playgrounds.  25730  J. 
Adorjan:  Billiard  cues.*  25785  W.  H.  Lawrence:  Marking 
or  scoring  board  for  games.  25925  T.  H.  Wilmot:  Mechanical 
improved  billiard  scoring  board.  25998  T.  D.  Stagg  and  E.  A. 
Jarmain :  Merry-go-round  or  carousal  for  recreation  and  other 
purposes.  26014  T.  Wilcox :  Combination  of  card  games  or 
the  like  indicators  with  card  tables.  26025  T.  M.  McKenzie : 
Eeversible  detachable  billiard  table  cushion. 


Tyres. 

25534  W.  H.  Smith :  Tyres.  25708  T.  G.  Edwards :  Puncture 
proof  cycle  tyre.  25767  F.  Foster :  Tyres  for  the  wheels  of 
motor  cars,  etc.  25863  W.  Harrison :  Pneumatic  tyres.  25878 
S.  D.  Rose:  Means  for  preventing  puncturing  and  skidding 
of  rubber  tyres,  and  for  protecting  the  latter.  25993  J.  Y. 
Johnson :  Valves  for  pneumatic  tyres  for  motor  cars  and  other 
vehicles.  26003  H.  Hellewell :  Improvements  in  covers  or 
treads  for  elastic  or  pneumatic  tyres  for  the  wheels  of  motor 
vehicles,  etc.  26017  The  New  Eccles  Rubber  Works  Ltd.  and 
J.  George:  Method  of  and  means  for  manufacturing  the  covers 
of  pneumatic  tyres.    26084  J.  S.  Wood:  Inflated  tyres. 


Vehicles,   Wheels,  etc. 

25517  L.  Barlow:  Wheels.  25524  J.  Thomson'  and  A.  E. 
Thomson:  Frames  for  motor  vehicles.  25529  H.  F.  Spence : 
Luggage  carrier.  25583  G.  Green,  Lord  Francis  Hope,  and 
J.  Miller :  Motor  vehicles.  25584  G.  Green,  Lord  Francis  Hope, 
and  J.  Miller:  Motor  vehicles.  25585  G.  Green,  Lord  Francis 
Hope,  and  J.  Miller:  Motor  vehicles.  25647  H.  Blackburn: 
Motor  vehicle  mudguards.  25690  H.  H.  Dixon :  Front  pillar 
fasteners  of  the  covers  or  tops  of  carriages,  motor  cars,  etc. 
25706  F.  T.  Marwood:  Wheels  for  vehicles.  25711  W.  Wallace: 
Appliance  for  preventing  skidding  of  the  wheels  of  motor 
cars,  wagons,  etc.  25779  J.  E.  Hopkinson :  Rims  and  elastic 
tyres  for  road  vehicle  wheels.*  25813  W.  Muir:  Mud  guards 
for  wheels  of  motor  cars  and  other  vehicles.  25877  P.  B.  Cow 
and  W.  S.  H.  Smith:  Pneumatic  hubs  for  wheels.  25886  W. 
R.  Cooper:  Dust  guards  for  motor  cars.  25887  C.  J.  Fleet- 
wood :  Flexible  wheel  and  tyre  for  motor  and  other  vehicles, 
trams,  railways,  etc.  25895  W.  B.  Whybro:  Pneumatic  tyred 
wheel.  25940  E.  M.  Wildey:  Resilient  wheel.  25988  T.  F. 
Simmons:  Children's  carriage^.  26008  F.  T.  Marwood :  Wheels 
for  vehicles.  26013  W.  A.  Jeffrey :  Wheels  for  motor  cars, 
etc.  26015  C.  W.  Bunn :  Fastener  for  finger  hinges  of  vehicle 
hoods,  for  carriage  heads,  windows,  and  other  like  uses.  26078 
J.  Spyker :  Process  and  means  to  prevent  the  penetration  of 
dust  to  the  inferior  of  automobiles.* 


Wearing  Apparel. 

25599  R.  H.  Wall  (N.  Simon,  Germany) :  Suspending  and 
adjusting  stockings,  etc.*  25622  G.  Bachmann:  Hair-band 
holder.  25623  G.  Bachmann:  Hairpin.  25638  A.  W.  Storey: 
Wire  frames  for  Tam-o'-Shanters,  etc.  25646  E.  E.  Haynes : 
Protectors  or  shields  for  securing  studs,  etc.,  in  worn  button- 
holes. 25649  A.  H.  Linden:  Overcoats.  25661  J.  M.  Deacon: 
Shirts.*  25747  F.  W.  Raupach:  Supporting  frames  for  neck- 
ties.* 25757  J.  Smith:  Hosiery.  25789  H.  W.  Hall  and  A.  J. 
Shepherd:  Neckties.  25793  M.  M.  G.  Winahoff:  Collar 
stifteners.*  25850  A.  E.  G.  Bennett:  Cuffs  for  shirts,  etc.* 
25873  R.  I.  P.  Jones:  Hair  pin.*  25875  W.  J.  Lake: 
Umbrellas,  parasols,  etc.  25876  R.  A.  Woolnough :  Lady's 
hand  or  wrist  bags,  purses,  or  the  like.  25900  F.  Mitchell : 
Device  for  retaining  scarf  pins,  brooches,  and  other  articles 
of  jewellery  in  position.  25902  A.  Roberts  and  T.  B.  Rhodes: 
Sleeve  links.  25924  E.  Bernhardt:  Pliers  for  mechanically 
attaching  buttons.*  25946  M.  J.  Mounier :  Grip  for  garters 
and  suspenders  for  wearing  apparel,  etc.  25962  E.  Savage: 
Corsets.  25982  J.  Doust:  Construction  of  fastening  device  for 
wearing  apparel.  26026  E.  M.  Bossult :  Composite  strip  or 
bone  for  use  in  articles  of  dress  as  a  substitute  for  whalebone.* 
26043  J.  H.  Gray  and  J.  Macdonnell:  Safety  device  for  hat 
pins.  26056  R.  H.  Wall:  Supports  or  attachments  for  collars, 
belts,  and  other  articles  of  dress.  26057  G.  Goad :  Ladies' 
garments  suitable  for  motor  car  travelling.  26058  C.  H. 
Rouse.    Txouser  stretchers. 


Miscellaneous. 

17205a  Luke  and  Spencer  Ltd.  and  E.  Turner:  Face  grinding 
wheels.*  25536  R.  W.  Wallace :  Cigar  maturing  box.  25540 
J.  K.  Rogers:  Damping  pads.  25544  R.  Scotton:  Support 
with  lift  for  casks.  25546  Henderson,  Boyes,  and  Co.  Ltd.  : 
Silent  feed  mechanism.  25565  E.  L.  T.  Hoogenstraaten :  Tins 
for  preserving  foods.  25566  K.  Hotz  and  X.  Foyer:  Collect- 
ing street  dust.  25575  A.  Shacklock :  Artists'  appliances. 
25593  The  Birmingham  Advertising  Tablet  Co.  Ltd.  and  W. 
Walters:  Manufacture  of  waiters,  etc.  25594  A.  Thorpe: 
Letter  boxes.*  25616  L.  V.  Jennings :  Venting  casks,  etc. 
25659  A.  B.  Baron:  Advertising  apparatus.*  25703  W. 
Jeary:  Timing  machine  for  the  timing  of  homing  pigeons. 
25712  W.  Wallace:  Appliances  for  removing  snow  from  before 
the  wheels  of  motor  cars,  motor  wagons,  etc.  27536  L.  Kent: 
Movable  laying  pen  for  pheasants,  etc.  25737  J.  B.  Thorp: 
Models  and  apparatus  for  the  effective  exhibition  of  the  same. 
25753  A.  Dunhill:  Tobacco  pouches.  25762  P.  E.  Dowe-Dixon: 
Device  for  use  on  horse-drawn  vehicles  at  night  time  for  warn- 
ing motor  cars  of  restive  horses.  25790  P.  G.  Wraith  and 
W.  Beach:  Apparatus  for  generally  improving  the  drawing 
of  beers  and  other  liquors  from  casks.  25792  G.  M.  Towers : 
Presses  for  brawn,  etc.  25797  J.  K.  Mason  :  Programmes  and 
advertising  in  theatres  and  music  halls.  25801  A.  J.  Rodges 
(S.  A.  Rodges,  South  Africa)  :  Apparatus  or  method  for  keep- 
ing butter  and  other  substances  cool.  25807  H.  E.  Booth,  B. 
Andrew,  and  C.  H.  Andrew  and  Son  Ltd. :  Tobacco-cutting 
machines.  25818  W.  Brown :  Mouthpnece  for  pipes,  cigar,  or 
cigarette  holders,  for  cooling  the  smoke  through  air  passages 
by  suction.  25823  C.  Ginnett  and  C.  Hector:  Device  for 
exhibiting  and  changing  advertisements,  etc.  25836  S.  Enve- 
lope :  Filters  for  beer  and  other  sedimentary  liquids.  25849 
C.  H.  Bartlett:  Show  stand  designed  more  particularly  for 
displaying  fruit  for  sale.  25871  A.  H.  Messinger  and  V. 
Popper :  Drying  process  and  apparatus  therefor.*  25911  R. 
T.  Gillibrand :  Drying  cylinders  for  slashing  machines.  25918 
F.  Dean:  Egg  box.  25929  J.  S.  Beeman :  The  feeding 
mechanism  of  cigarette-making  machines.  25949  S.  A.  Bhisey: 
Toilet  device  or  sponge  substitute.  28953  F.  H.  P.  P.  Oram : 
Cinder  sifters.  28954  Swan  and  Edgar  Ltd.  and  W.  Morford : 
Mechanical  advertising  devices.  25960  C.  G.  Dyall :  Controlling 
the  admission  of  the  public  to  and  preventing  crushing  and 
long  waits  at  the  doorways  of  theatres,  etc.  25990  G.  V.  E. 
Richards  and^A.  Keeping :  Fancy  working  machine.  25999 
H.  Johnston:  Tinfoil  and  label  remover.  26000  E.  Snowden 
and  R.  B.  Parsons:  Device  for  automatically  engaging  and 
disengaging  the  swing  doors  of  coal  tipping  wagons  and  the 
like.  26041  G.  E.  Maurice:  The  treatment  of  malt.  26051  R. 
F.  J.  S.  Baron  :  Suspension  or  securing  devices  for  toilet  soap.* 
26073  W.  S.  Rawson :  Construction  of  cupels  for  assay  purposes 
and  trays  employed  therewith.  26085  A.  Kraus:  Device  for 
displaying  advertisements,  etc. 


Manchester  Association  op  Engineers. — The  President 
is  giving  a  ball  on  the  22nd  of  December  in  celebration  of  the 
jubilee  of  the  association. 

Iron  and  Steel  Institute. — The  Council  of  the  Iron  and 
Steel  Institute  have  arranged  that  the  annual  general  meeting 
of  the  institute  shall  be  held  in  London  on  May  10th  and  11th, 
1906.  In  place  of  the  usual  autumn  meeting  a  joint  meeting 
with  the  American  Institute  of  Mining  Engineers  will  be  held  in 
London  on  July  23rd  to  28th.  It  is  intended  during  the  week 
following  to  give  the  American  visitors  an  opportunity  of  seeing 
some  of  the  iron-making  districts.  It  is  anticipated  that  the 
visiting  party  will  include  many  of  the  leading  ironmasters  who 
entertained  the  Iron  and  Steel  Institute  in  America  in  1890  and 
1904.  The  Lord  Mayor  of  London  has  kindly  consented  to  act 
as  chairman  of  the  London  Reception  Committee,  and  to  give 
an  evening  reception  at  the  Mansion  House. 

Society  op  Engineers. — The  fifty-first  annual  general  meet- 
ing of  the  Society  of  Engineers  was  held  on  the  11th  inst.,  at 
the  offices  of  the  society,  17,  Victoria  Street,  Westminster. 
The  President  announced  that  the  following  premiums  had 
been  awarded  by  the  council  for  papers  read  during  the  past 
session,  viz. :  The  President's  gold  medal  to  Mr.  Sherard 
Cowper-Coles  for  his  paper  on  "  The  Metallic  Preservation  and 
Ornamentation  of  Iron  and  Steel  Surfaces " ;  the  Bessemer 
premium  of  books  to  Mr.  Ernest  Romney  Matthews  for  his 
paper  on  "The  Parade  Extension  Works  at  Bridlington"; 
a  society's  premium  of  books  to  Mr.  Benjamin  Laurenson 
Bradley,  for  his  paper  on  ''The  Grindleford  Stone  Quarries 
and  their  Working";  and  a  society's  premium  of  books  to 
Mr.  William  Pollard  Digby  for  his  paper  on  "  Statistics  of 
British  and  American  Rolling  Stock."  Mr.  Maurice  Wilson 
was  elected  president  for  the  ensuing  session,  with  Messrs.  R. 
St.  George  Moore,  J.  W.  Wilson,  and  W.  II.  Holttum,  vice- 
presidents. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  January  22nd,  1900,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices— viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  IS,  Temple  Street,  Birmingham;  or  SO,  Cross 
Street,  Manchester. 


1904. 

17407  Wolf:  Separation  of  metals  from  their  ores.  17530 
Eveuden  and  Butt:  Circular  looms  for  weaving.  17660  Da  vies 
and  Clark:  Method  of  uniting  or  coating  iron  and  steel  with 
other  metals,  and  fluxes  employed  for  that  purpose.  21233 
Eeavell:  Manufacture  of  artificial  stone.  21790  Goode, 
Mitchell,  and  Briquettine  (Minerals  Binding)  Co.  Ltd:  Com- 
position for  briquetting.  21798  Robert  Woeruer:  Machines  for 
pressing  cigars.  21980  Louis  Rodier  and  Paul  Rodier :  Combs 
or_reeds  for  use  in  weaving  cross-woven  fabrics.  [Date  applied 
for  under  International  Convention,  July  23rd,  1904.]  22002 
Hennebutte :  Manufacture  of  coke. 

22257  Mitchell:  Variable  speed  ratio  gearing  for  driving 
motor  cars. 

The  engine  shaft  drives  the  double-bevel  wheel  A,  which, 
by  means  of  the  intermediate  bevel  and  friction  wheels,  drives 
the  disc  wheel  B,  which,  with  the  inner  portion  of  the 


wheel  A,  forms  a  differential  gear,  the  planet  wheels  of 
which  are  connected  to  a  sleeve,  which  drives  the  road 
wheels. 

24355  Deutsche  Schreibmaschinen  Ges.  m.  b.  H. :  Typewrit- 
ing machines.  [Date  applied  for  under  International  Conven- 
tion, November  11th,  1903.]  24356  Wallace:  Method  of  and 
apparatus  for  regulating  the  temperature  and  the  humidity 
of  the  air  in  rooms,  passages,  and  other  enclosed  spaces,  and 
applicable  for  promoting  or  assisting  ventilation  in  same. 
24357  Deutsche  Schreibmaschinen  Ges.  m.  b.  H.:Feed  devices 
for  the  inking  ribbon  of  writing  machines.  [Date  applied  for 
under  International  Convention,  November  12th,  1903.]  24359 
Act.-Ges.  fur  Schreibmaschinen-Industrie :  Writing  machines. 
[Date  aj)plied  for  under  International  Convention,  November 
13th,  1903.]  24362  Act.-Ges.  fur  Schreibmaschinen-Industrie: 
Writing  machines.  [Date  applied  for  under  International 
Convention,  November  14th,  1903.]  24367  Act.-Ges.  fur 
Schreibmaschinen-Industrie:  Type-writing  machines.  [Date 
applied  for  under  International  Convention,  March  8th,  1904.] 
24456  Soc  C.  and  E.  Chapal  Freres  and  Cie :  Machines  for 
dyeing  furs  and  carrotting  skins.  [Date  applied  for  under 
International  Convention,  November  14th,  1903.]  24459 
Adams:  Door  springs  and  checks.  24463  Hutchins:  Rollers 
for  use  in  preparing,  combing,  spinning,  doubling,  twisting, 


and  other  machinery  for  the  treatment  of  fibrous  materials. 
24475  Muller:  Machines  for  cutting  leather  and  other  material 
into  strips.    24500  Pell :   Folding  and  portable  machines. 

24573  Batchelder:  Dynamo-electric  machines.  [Date  applied 
for  under  International  Convention,  November  12th,  1903.] 

The  invention  refers  to  the  arrangement  of  the  driving 
motors  in  an  electric  locomotive.  The  frame  forms  part 
of  the  magnetic  circuit  of  the  armature  and  pole  fields  of 
the  motors,  the  latter  being  supported  by  transverse  members 


A.    When  the  motors  are  equally  magnetised  no  magnetic 
flux  passes  through  the  transverse  members;  of,  however, 
the  magnetisation  of  one  motor  is  greater  than  that  of 
the  others,  the   magnetic  flux  is  confined  to  the  local 
magnetic  circuit  across  the  said  members  A. 
24644  Rigelsford  and  Green  :  Looms  for  making  mats,  rugs, 
and  other  pile  fabrics.    24666  John  Velasco  and  Wilkinson 
Sword  Co.  Ltd:  Razor  stropping  device.    24674  Procter:  Lubri- 
cating device.    24676  Diamant :  Speed  gear. 

24689  Roselle  :  Electric  storage  batteries.  [Date  applied  for 
under  International  Convention,  November  16th,  1903.] 

The  invention  consists  of  a  frame  with  apertures  extend- 
ing towards  its  edge  by  means  of  slits,  so  as  to  allow  the 
active  material  to  expand  during  charge,  and  to  contract 
during  discharge  without  the  frame  ceasing  to  conform 
strictly  to  the  shajje  of  the  core. 
24701  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.)  :  Electric  motor  control  systems  and  apparatus  therefor. 
The  improvement  relates  to  the  motor  control  by  pneu- 
matic means.    In  the  diagram  of  connections,  A  represents 
a  pneumatically-operated  relay,  B  a  circuit  breaker  in  the 


main  line,  C  the  reversing  switch,  D  a  motor  controller 
effecting  the  series,  parallel,  and  bridge  connection  of  the 
motors,  and  governing  the  resistance  of  the  motor  current, 
and  E  the  motorman's  valve. 
24717  Lightowler  and  Lightowler :  Drawing  off  rollers  of 
Noble  and  other  combing  machines. 

24769  Nalder  Bros,  and  Thompson  Ltd.,  Nalder  and  Cox: 
Electrical  commutators. 

The  commutator  consists  of  a  cylinder  of  steatite  or 
soapstone  formed  with  helical  grooves  in  its  periphery, 
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and  fitted  with  metal  bars  or  segments  of  greater  thick- 
ness than  the  depth  of  the  grooves,  the  bars  being  held 


iu  place  by  rings  of  insulating  material  cemented  to  the 
cylinder  and  having  open  gaps  between  them. 
24783  Testor:    Apparatus  for  the  automatic  lighting  and 
extinction  of  gas  jets.-  24790  Risch:  Range  finders.  24861 
Boult  (United  Shoe  Machinery  Co.):  Machines  for  inserting 
pegs  or  other  fastenings  or  for  similar  operations.  24861 
Sloper :   Pneumatic  tyres.    24865  Sloper :  Envelopes  for  pneu- 
matic tyres  when  not  in  use. 
24868  Roots :  Internal  combustion  engines. 

An     exhaust     jacketed     Vaporiser     of  approximately 
rectangular  section  is    so    arranged    that    it    is  placed 
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midway  in  the  jacket    so    that  the  latter    is  practically 
divided  into  two  portions,  with  passage  ways  for  the  exhaust 
gases  on  one  side  and  at  the  end  of  the  vaporiser. 
24904  Cowper-Coles :   Production  of  metallic  wall  coverings 
and  apparatus  therefor.    24911  Boult  (Fietz)  :    Wrapper  for 
rolls  of  money.    24975  Bennet :  Apparatus  for  comparing  the 
illuminating  effects  or  the  consumption  of  gas  burners.  24977 
Klaber:    Letter-copying  apparatus.      2501O  William  Phillips 
Thompson    (Westdeutsche    Thomasphosphat-Werke  G.    m.  b. 
H.)  :  Process  for  producing  nitric  acid  by  aid  of  electricity. 
[Rights  under  Patents,  etc.,  Act,  1901,  not  granted.]  25092 
Flack  (Williams)  :    Writing  ink.    25141  Dobson,  and  Henry 
Pooley    and   Son   Ltd. :    Automatic  weighing   and  recording 
machine. 

25161  Ottley  and  Brightmore:  Internal  combustion  engines. 
Two   cylinders   are   arranged    side    by    side,  and  their 
exhaust  valves  are  connected  by  piping  to  the  forward  end 


25166  Calico  Printers'  Association  Ltd.,  and  Warr :  Treating 
vegetable  fibres,  chiefly  cotton,  raw  or  manufactured,  to  render 
them  less  inflammable.  25167  Calico  Printers'  Association  Ltd., 
and  Warr:  Treating  vegetable  fibres,  chiefly  cotton,  raw  or 
manufactured,  to  render  them  less  inflammable.  25355  Audley, 
Crossley,  and  Jones:  Non-refillable  bottles  or  vessels.  25368 
Frost:  Apparatus  for  vulcanising  tyre  covers  and  for  similar 
purposes. 

25409  Potter  and  Consolidated  Pneumatic  Tool  Co.  Ltd. : 
Pneumatic  riveting  apparatus  and  the  like. 


of  both  cylinders,  so  that  the  energy  remaining  in  the 
working  substance  at  the  end  of  the  explosion  stroke 
assists  the  compression  of  the  fresh  charge. 


A  valve  is  provided  additional  to  the  main  throttle  valve 
for  controlling  the  admission  or  exhaust  for  independently 
starting,  stopping,  and  regulating  the  action  of  the  hammer 
while  retaining  the  "  holder-on  "  or  feeding  action. 

25423  French:  Boot  and  shoe  trees.  25600  Tetley  and  Clay- 
ton :  Means  for  driving  the  spindles  of  spinning,  or  twisting, 
or  spinning  or  twisting  and  coiling  apparatus.  25805  John 
Hetlierington  and  Sons  Ltd.,  and  Reyner :  Carding  engines. 
26062  Labarthe,  Simoneaux,  Simoneaux,  and  Simoueaux; 
Treatment  of  moss  to  prepare  it  for  manufacturing  purposes. 
26065  Colley :  Machinery  for  making  perforated  paper  and 
metal  sheets  for  use  in  the  mechanical  playing  of  music.  26127 
Cox:  Apparatus  for  use  with  bakers'  draw-plate  ovens  for 
setting  and  withdrawing  the  bread.  26144  Maccormac: 
Apparatus  for  the  distribution  of  liquids  such  as  sewage  and 
the  like. 

26175  British  Thomson-Houston  Co.- Ltd.  (General  Electric 
Co.)  :  Electric  transformers. 

The  improvement  relates  to  polyphase  transformers,  and 
consists  in  that  two  secondary  coils  connected  in  series  are 
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provided  for  each  phase,  said  series  connected  coils  having 
their  terminals  joined  to  two  phases  of  the  line,  and  their 
middle  point  connected  to  the  neutral  conductor. 
26239  Brocklebank :  Manufacture  of  hermetic  cans  or  metal 
receptacles.    26292  British  Thomson-Houston  Co.  Ltd.  (General 
Electric  Co.)  :    Joints  between  metal  and  vitreous  materials 
and  method  of  forming  the  same.    26415  Collie:  Speed  indicat- 
ing apparatus. 

26628  Rowledge :   Internal  combustion  motors. 

Air  is  compressed  in  the  lower  portion  of  the  cylinder 
A;  this  is  admitted  above  the  piston,  and  acts  as  a 
scavenger  when  the  piston  uncovers  the  port  B.  The 
lower  piston  draws  carburotted  air  from  a  vaporiser  and 
forces  it  through  the  inlet  valve,  where  it  mixes  with  the 
previously  collected  air. 
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26739  Marshall :  Means  for  locking  nuts,  bolts,  and  the  like. 
In  lock  nuts  using  a  metal  cap  raised  portions  are  formed 
on  that  part  of  the  cap  nearest  the  bolt,  to  act  as  guides 
for  and  to  enable  a  wedge  to  be  inserted  between  them 
and  the  threads  of  the  bolt,  to  prevent  the  cap  from  dis- 
engagement from  the  nut. 


26863  Johnson  and  Hinde :  Fire  bars  for  furnaces  of  steam 
boilers.    26941  Lewis:   Bedsteads  and  bedrests. 

26989  Simpson,  Strickland,  and  Co.  Ltd.,  and  Jarvis :  Water 
tube  steam  generators. 

A  design  of  boiler  is  described  for  marine  use,  with  an 
upper  steam  drum  and  a  lower  water  drum,  and  a  group 
or  groups  of  tubes  connecting  said  drums,  and  curved  to 
such  radii  that  the  extension  of  said  curves,  as  repre- 


sented by  the  tubes  when  withdrawn  from  the  steam  drum 
through  a  manhole  in  the  opposite  side  thereof,  will  not 
come  above  the  top  of  the  steam  drum  or  the  confined 
space  in  which  the  boiler  is  placed. 
27038  Berger:   Stero-telescopes.      27050  Hutchings :  Means 
and  apparatus  for  generating  motive  power  from  the  move- 
ments of  tides,  waves,  or  the  like  movements  of  water.  27050a 
Hutchings:  Means  and  apparatus  for  generating  motive  power 
from  the  movements  of  tides,  waves,  or  the  like  movements  of 
water.    [Date  applied  for  under  Rule  5,  Patents  Rules,  1905, 
December  12th,  1904.]    27050b  Hutchings:  Means  and  appara- 
tus employed  in  generating  motive  power  from  waves,  tides, 
or  the  like  movements  of  water.    [Date  applied  for  under 
Rule  5,  Patent  Rules,  1905,  December  12th,  1904.]  27040c 
Hutchings :   Means  and    apparatus   employed    in  generating 
motive  power  from  waves,  tides,  or  the  like  movements  of 
water.    [Date  applied  for  under  Rule  5,  Patents  Rules,  1905, 
December  12th,  1904.] 

27071  Coleman :  Railway  traffic  controlling  or  signalling 
apparatus.  [Date  applied  for  under  International  Convention, 
April  11th,  1904.] 

The  electrical  energy  is  stored  in  two  batteries,  the 
battery  of  the  motor  operating  the  semaphore  and  the 
track  battery  by  means  of  a  special  thermopileA ;  the 
oiie  series  of  joints  of  the  latter  is  heated  by  means  of  a 
fuel  burner,  while  the  other  series  of  cold  joints  are  cooled 
by  means  of  a  water  jacket. 


27144  Watson:  Method  of  mounting  and  framing  photo- 
graphic or  other  prints  or  pictures.  27148  Schreven :  Harness 
for  animals.  27387  Stone:  Variable  speed  gearing  for  cycles, 
motor  cycles,  and  other  vehicles. 


Z70TI  /„„ 


27790  Laycock :  Devices  for  raising  and  sustaining  railway 
carriage  windows. 

The  bottom  levers  of  a  lazy  tong  device  are  pivotally 
secured  at  their  lower  ends,  and  their  short  ends  past  the 
axis  are  bent  at  a  desired  angle,  and  are  attached  to  the 
two  ends  of  a  single  coiled  spring,  the  tension  in  the 
spring  sustaining  the  window  at  the  desired  height. 
27822  Jones :    Mechanical  peg  to  facilitate  the  tuning  of 
violins,  violas,  violoncellos,  and  other  string  Instruments  of  a 
like  nature  played  with  a  bow  or  plectrum. 

28029  Melhuish :  Internal  combustion  engines. 

Improved  means  of  governing  internal  combustion 
engines  are  described,  consisting  of  interposing  an  obstruc- 
tion A  under  the  head  of  the  inlet  valve  to  prevent  its 


opening,  but  removable   under   normal   running   by  the 
action  of  a  push  lever  controlled  by  a  governor  of  the  hit 
and  miss  type,  shown  in  the  annexed  drawing. 
28085  Fairweather  (Singer  Manufacturing  Co. :  Revolving- 
hook  sewing  machines.    28091  Balme:  Machines  for  opening, 
tearing,   pulling,   or   disintegrating  rags,  waste,   and  other 
fibres  or  fibrous  substances  or  materials.    28157  Unterberg: 
Actuating     apparatus    for  magneto    electric    spark  ignition 
apparatus  and  the  like.    28236  Charlesworth :  Screw  embossing 
presses.    28264  Westlake :   Aerial  machines. 

28366  Veritys  Ltd.,  and  Rogers:  Brush-holders  for  dynamo- 
electric  and  like  machines. 

The  spring  which  regulates  the  pressure  of  the  brush 
is  adjusted  by  means  of  worm  and  worm  wheel,  said  spring 
being  located  within  the  worm  wheel,  and  connected  at 
its  own  end  to  the  arm  A,  which  bears  through  the  inter- 
vention of  anti-friction  rollers  against  the  inner  end  of 
the  carbon  brush  B. 
28456  Macgregor  and  Pearson:  Presses  for  expressing  liquids. 
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28538  Suggate:  Stress  strain  indicator. 

An  instrument  for  indicating  tensile  and  compressive 
stresses  and  strains  is  described,  comprising  two  sockets 
A,  containing  the  pins  for  engaging  the  surface  of  the 
material  under  stress,  one  of  said  sockets  being  fixed, 
and  the  other  movable,  the  latter  being  attached  to  and 


forming  the  short  arm  of  the  first  lever,  in  a  system  of 
levers,  a  pair  of  movable  index  arms,  operated  by"  the  last 
lever  arm  of  said  system,  and  means  for  fixing  one  of 
said  index  arms  after  both  have  made  a  pre-deter mined 
movement.  The  instrument  is  also  adapted  to  indicate 
shearing'  stresses. 

28559  Mappin :  Automatic  coupling  for  railway  and  like 
vehicles. 

On  two  couplings  coming  into  contact  the  link  of  one 
enters  the  head  of  the  other,  passing  over  and  striking 
down  a  hook.  On  regaining  the  vertical  the  upper  end 
of  the  hook  passes  through  the  approaching  link  of  one 
coupling  by  the  swinging  hook  of  the  other,  thus  securing 
the  link  of  one  coupling  by  the  swinging  hook  of  the  other. 
They  are  released  by  a  lever  at  the  end  of  the  wagon. 


28560  Le  Fevre :  Door  bells.  28682  Farmer:  Machines  or 
mechanism  for  rolling,  straightening,  and  finishing  round 
metal  bars  or  tubes.    28688  Maddox :  Form  of  fender  stop. 

29015  Siemens  Bros,  and  Co.  Ltd.,  and  Ledger:  Automatic 
control  of  electric  circuits  under  overload. 


According  to  one  mode  of  operation,  a  vessel  A  containing 
mercury  is  located  between  two  strips  B  of  suitable  metal, 


which,  in  case  of  overload,  heats  up,  and  the  mercury 
•expands,   closing   thereby   the  circuit  of   the  automatic 
cut-out.    In  another  mode  of  operation  a  spring  C  of  two 
metal   strips   having   differential  expansion   is  employed, 
which,  in  the  case  of  overload,  winds  itself  up,  thereby 
closing  the  circuit  of  the  automatic  cut-out.    The  electro- 
magnet D  prevents  the  oscillation  of  the  contact. 
29192  Grosbois:    Collapsible    bath.      29257    Taylor:  Yam 
winding  frames.      29337  Gaiffe :  Method  and  means  for  the 
protection  of  electrical  apparatus  branched  on  circuits  which 
are  traversed  (accidentally  or  otherwise)  by  currents  of  high 
frequency.    29364  Scherding:  Furnaces. 

29426  iMorison  :  Apparatus  for  cleansing  steam  and  heating 
water. 

The  steam  to  be  cleansed  enters  chamber  A  as  indicated 
by  the  arrows,  and  impinges  upon  a  number  of  trough- 
shaped  baffles,  a  portion  of  which  are  shown  in  section 
in  the  enlarged  detail.    The  oil,  etc.,  is  discharged  into  a 


hollow  jacket  on  the  chamber  A.  From  thence  the  cleansed 
steam  is  conducted  into  the  feed-water  heating  chamber  B, 
where  the  steam  passes  upward  through  and  between  a 
series  of  hollow  trays,  over  which  water  passes  from  an 
upper  inlet. 

29557  Norballe  and  Lawson :  Apparatus  for  reversing  the 
direction  of  motion  of  screens  for  advertising  purposes  and 
the  like.  29615  George:  Sinks  and  the  like.  29627  Shore  and 
Heap :  Electrical  fire  alarm  or  other  call  apparatus. 

1905. 

28  Hatmaker :  Eggs  and  egg-containing  substances  in  dry 
form  and  process  for  obtaining  same.  244  Rotherham  and 
Johnson :  Change  giving  mechanism  particularly  applicable  to 
prepayment  gas  meters  or  the  like. 

300  Palmer :  Rail  joints  or  splice  means  for  railroad  rails. 
[Date  applied  for  under  International  Convention,  February 
20th,  1904.] 

The  joint  members  are  provided  with  grooves  which 
receive  the  base  flange  of  the  rail.  The  fish  plates  are 
made  in  one  with  the  joint  members,  so  that  they  normally 
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spiing  outwardly  from  the  web  portion  of  the  rail,  section 
bolts  being  provided  to  engage  the  fish  plates  and  web, 
the  nuts  being  locked  by  the  tendency  of  the  fish  plates 
to  spring  outwards. 
303  Hughes  and  Palmer:    Apparatus  for  coating  metallic 
sheets  with  metal.    319  Allen:    Range  finding  and  sighting 
telescopes.       359     Bassinger     and     Burchell :  Combination 
envelopes  and  message  blanks.    365  Parrel] :   Coin  assorters. 
376  Davis:   Lockstitch  sewing  machines.      458  Birdsall  and 
Sleightholme  :  Window  cleaning  device.    645  Klecan  and  Laska  : 
Means  and  method  for  removing  and  preventing  the  formation 
of  scale  in  boilers.    932  Aitchison :  Construction  of  prismatic 
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and  other  binoculars  and  telescopes.  1047  Robin :  Apparatus 
lor  deadening  mechanical  shocks  experienced  by  moving 
vehicles.    1251  Reid :  Machines  for  lifting- and  treating  turnips. 

1296  Boult  (Wool ley  Foundry  and  Machine  Works)  :  Govern- 
ing mechanism  for  engines. 

The  cylinder  communicates  with  a  cylindrical  governing 
valve  and  case  which  is  operated  from  the  crank  shaft,  the 
ports  in  the  valve  and  case  being  of  relatively  different 
size,  so  as  to  effect  the  opening  of  the  ports  between  the 


opposite  extremes  of  the  valve,  and  secure  the  most  rapid 
movement  at  such  periods  so  as  to  avoid  the  usual  wire- 
drawing effect  due  to  the  gradual  reduction  of  the  sms 
of  the  port  openings  during  the  cutting  off. 
1309  Hoyle:  Picker  arms  of  looms  for  weaving.    1326  Rengev  : 
Looms  having  stationary  bobbins  of  weft  thread  and  gripper 
shuttles.    1349  Bull:  Device  for  shuffling  and  cutting  playing- 
cards  and  the  like.    1856  Smallwood:   Balance  weights  used 
for  furnace  doors  and  the  like.    1871  Sattler  and  Lehmaun  : 
The  sowing,  rolling,  and  mowing  of  lawns  and  the  like.  1872 
Stewart :  Steam  superheaters. 

2015  Barker  and  Burleigh  :  Brush-holders  for  electric  dynamos 
or  motors. 

A  sliding  holder  is  provided  with  two  guides,  which 
consist  of  pins  which  slide  in  sleeves  and  controlled  by 
springs.    The   holder   is  mounted  on   a   spindle   in  the 


rocker;  the  holder  can  thus  slide  on  its  support  in  such 
a  manner  that  the  motion  of  the  carbon  is  radial  to  the 
commutator. 

2292  Cox:  Atmospheric  gas  grilling  burners.  2348  Johnson 
(Badische  Anilin  and  Soda  Fabrik)  :  The  manufacture  and 
production  of  derivatives  of  aldehydes.  2363  Oakes,  Oakes, 
Oakes,  Oakes,  and  Searson :  Carriers  for  pipes  and  the  like. 
2493  Davis :  Self-propelled  vehicles.  [Date  applied  for  under 
International  Convention,  February  8th,  1904.]  2545  Chandler 
and  Bonniksen :  Electrical  regulation  of  clocks.  2603  Griffiths: 
Coin-freed  mechanism. 

2770  Howortli  (Reeser,  Schmidinger,  and  Philippe)  :  Appa- 
ratus for  carburetting  air. 

The  air  is  introduced  under  pressure  to  the  lower  part 
of  a   receptacle  filled  with  porous   platinised  bodies,  on 
to  which  gasoline  is  intermittently  delivered  by  means  of 
a  distributing  device,  the  actuation  of  which  depends  on 
that  of  the  air  compressor. 
2777  Fowler:  Construction  of  electric  belts,  bands,  or  other 
wearing  devices.    2818  Ford :  Fastening  of  boots,  shoes,  and 
the  like. 

2850  Wilson  and  Wilson  :  Electrostatic  watt  and  watt-hour 
meters. 

The  watt  meter  is  connected  to  the  circuit  to  be  measured 
by  the  intermediary  of  condensers,  the  condensers  being 
alternately  connected  in  series  and  in  parallel  by  means 
of  a  commutator  operated  by  a  suitable  motor.    The  con- 


densers are  charged  when  in  parallel  at  low  p.d.,  caused 
by  and  proportional  to  the  current  in  the  work  circuit, 


and  partially  discharged  at  high  p.d.  when  in  series,  and 
applied  to  tho  quadrants  of  the  watt  meter. 
2916  Hosking:  Device  for  instantly  regulating  and  adjusting 
to  any  desired  angle  of  inclination  of  hanging  pictures  or  other 
such  like  things. 
2960  Ranoe,  and  Templer  and  Ranoe  Ltd.:  Steam  separators. 
The  grease  and  water  separator  shown  is  fitted  with  a 
linked  series  of  discharge  valves,  so  that  the  separator 
may  be  discharged  without  affecting  the  pressure  therein. 
The  valve  A  is  always  in  a  position  reverse  to  that  of  the 
valves  B  and  C.    Normally  the  valve  A  is  open  to  allow 


sediment  in  the  upper  chamber  to  flow  into  the  lower, 
and  when  it  is  desired  to  discharge  the  lower  chamber 
valve  A  is  closed,  while  B  and  C  are  opened.  The  valve 
B  admits  pressure  fluid  to  blow  out  the  lower  chamber 
through  tho  central  discharge. 
3172  Albiston  and  Lobeck:    Non-skidding  device  for  cycle 

and  motor  vehicle  wheels. 

Consists  of  separate  skeleton  gaiters  having  small 
corrugated  steel  plates  riveted  on  the  tread,  the  wings  of 
the  gaiters  being  longer  on  one  side  than  those  on  the 
other,  whereby  when  the  gaiters  are  placed  on  the  tyre  the 
central  members  lie  alternately  on  either  side  of  the 
centre  line  of  the  tyre. 
3183  Dick:    Automatic  regulating  apparatus  for  electrical 

installations  with  variable  current  consumption,  worked  by 

dynamos  and  accumulator  batteries. 

The  direct-acting  pressure  regulator  A,  operating  with- 
out relay,  fulfils  the  following  functions :  Charges  the 
liattery  when  the  lamps  'are  in  or  out  of  action;  prevents 
excess  charging  when  the  battery  is  fully  charged ;  pre- 


vents an  excess  loading  of  the  dynamo.  The  pressure 
regulator  is  provided  with  two  windings,  the  one  being 
inserted  in  the  pressure  circuit  and  the  other  one  in  (he 
main  circuit. 
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3224  Squire :  Method  of  securing  the  desk  to  the  piano  and 
the  music  to  the  desk,  in  a  combinative  form.  3225  Hodgkin- 
son :  Removal  of  copper  and  nickel  from  iron  or  steel  surfaces. 
3267  Clear,  Clear,  and  Everett:  Textile  fabric.  3583  Wilkes 
and  Leeson :  Magazine  photographic  cameras.  3604  Swan  : 
Prepayment  attachments  for  electricity  meters.  3609  Downs : 
Apparatus  for  making  cattle  food.  3749  James:  Brackets  for 
use  with  curtain  and  the  like  rods,  and  the  manufacture  of 
the  same.  3763  Grice :  Soap  tablets.  3842  Parkes:  Handles 
for  spades  and  similar  tools  and  implements.  4023  Brown : 
Beater-bars  and  bed-plates  of  the  drums  of  thrashing  machines. 

4127  Hollyer :  Automatic  electric  warning  signals  for  rail- 
ways and  the  like. 

A  box  containing  bells,  indicators,  etc.,  is  placed  in  the 
immediate  vicinity  of  workmen  exposed  to  the  dangers  of 
passing  trains,  and  connected  by  twin  wires  to  a  spring 
contact  at  a  suitable  distance  away,  so  that  the  flanges  of 
the  wheels  of  an   approaching   train   press    the  spring 
outward,  and  close  the  circuit. 
4145  Wilkinson :  Measuring  appliance  for  taking  the  exact 
size  of  the  upper  part  of  the  figure  of  a  lady  or  gentleman. 
4190  Brantingham  and  Brantingham :  Lanterns  for  producing 
scenic  and  other  effects.    4233  Millington  and  Miller :  Electric- 
ignition  devices  for  internal  combustion  engines. 
4272  Osbourn  :  Filters  and  purifiers  for  feed  water. 

To  facilitate  cleaning  the  filter  is  provided  with  inde- 
pendent filtering  chambers,  each  having  an  independent 
inlet  and  outlet,  which  may  be  closed  independently  of  the 


inlet  and  outlet  of  the  other  chamber,  the  filtering  chamber 
with  filtering  appliances  being  of  a  character  which  per- 
mits them  to  be  easily  removed  and  replaced  through 
doors  provided  for  that  purpose. 
4379  British  Thomson-Houston  Co.  Ltd.   (General  Electric 
Co.) :  Supply  and  regulation  of  the  electric  energy  employed 
in  the  operation  of  arc  lamps  used  in  search-lights  and  like 
apparatus.  . 

A  motor-generator  set  supplies  current  to  a  translating 
device,  such  as  search-light  and  the  like,  in  such  a 
manner  that  the  voltage  of  the  current  supplied  varies 
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inversely  witli  the  variation  in  current  passing  in  said 
translating  device.  The  generator  possesses  differential 
winding  and  the  motor  compound  winding. 


4528  Haste  Pump  Co.  Ltd.,  and  Hewitt:  Pumps 

In  a  pump  of  the  type  shown  the  valve  is  made  in  the 
shape  indicated,  and  works  within  a  valve  shell  having  an 
expanded  portion  and  made  laterally  as  a  truncated  cone, 


the  whole  being  adapted  to  be  withdrawn  from  the  pipe 
in  which  the  device  is  arranged  at  right  angles  to  the 
flow;  the  shell  is  held    inplace  by  a  screw  and  crossbar. 
4543  McDermid:  Apparatus  for  working  pneumatic  railway 
brakes. 

The  object  of  this  invention  is  to  provide  means  for 
economically  using  the  energy  stored  in  the  reservoir  on 
the  vehicles  for  the  purpose  of  applying  the  brakes  after 
the  vehicles  have  been  detached  from  the  engine.  For 
this  purpose  a  hand-controlled  valve  is  so  arranged  that 


when  moved  in  one  direction  air  from  the  train  pipe  is 
passed    into   the    brake    cylinder    through    a  non-return 
valve,  and  also  to  the  atmosphere,  so  that  the  pressure  in 
the  train  pipe  is  reduced  below  that  in  the  reservoir  for 
the  purpose  of  applying  the  brake. 
4579  Whitfield :  Fracture  boards  for  metallic  bedsteads,  such 
as  used  in  hospitals,   infirmaries,   and  the  like.      4681  De 
Vlieger :  Braces  combined  with  waistcoats  or  like  garments. 
4701  Brown  and  Crosta :  Tramway  rails,  jaoints  and  crossings. 
A  portion  of  the  head  of  the  rail  is  shaped  down  of 
sufficient  depth  to  take    out    depression    and   to  receive 
renewable  plates,  thereby  reducing  cost  of  maintenance 
of  tramway  track. 
4766  Leasing  and  Wilton :    Manufacture  and   recovery  of 
pyridine  and  similar  organic  bases.    4767  McLaren :  Spring- 
roller  blind  apparatus.    4774  Coverstone:  Towers  or  standards 
for  supporting  electric  lamps.      4798  Doughty:   "Tear  off" 
covers  for  closet  seats  and  the  like. 
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4848  Justice  (Phonix  Elektroteclinische  G.  ra.  b.  H.) :  Arc 
lamps. 

When  the  solenoid  is  energised  the  movement  of  the 
core  which  is  provided  with  a  forked  guide  causes  a  pawl 
to  rotate  a  drum  and  wind  up  a  wire,  thereby  pulling  the 
carbon  in  order  to  produce  the  arc. 
4914  Thomson:   Construction  of  tin  cans.    4920  Jones  and 
Jones:    Construction    of    airships.      4988    Stevens:  Sewing 
machine  attachments  for  felling  or  blind  stitching,  serging, 
stoating,  fancy  and  ornamental  stitching  and  the  like. 

4991  Hoffmann:  Means  for  the  automatic  destroying  of 
vacuum  for  use  in  conjunction  with  ejector  or  other  jet  con- 
densers. 


For  preventing  the  back  flow  of  water  in  an  ejector 
condenser  by  breaking  the  vacuum,  three  air  inlet  valves 
are  opened  by  means  of  a  float,  the  valves  being  balanced 
by  atmospheric  pressure  as  shown.  Several  modifications 
are  described. 

5133  Hirst,  Knight,  Roe,  and  Roe :  Driving  and  reversing 
gear  mechanisms  for  motor  cars,  and  like  purposes.  5205 
Bradley  and  Mason :  Trolleys  for  electric  tramc  irs  and  the 
like.  5239  Elliott:  Business  appointment  lime  and  elate 
indicators. 

5325  Ellingham  :  Exhaust  reliefs  or  cut-outs  for  explosion 
engines. 


The  relief  valve  is  secured  on  to  the  exhaust  pipe,  and 
is  assisted  to  be  normally  kept  closed  by  the  exhaust  gases, 
but  can  be  opened  by  a  cam. 
5651  Henry  Sykes  Ltd.,  and  Jackson  :  Pumping  engiacs. 
The  pumping  engine  and  boiler  are  mounted  upon  a 
suitable  carriage,  the  pumps  being  incliued  to  the  ergine 
and  secured  to  the  end  of  the  frame.    The  valve  tuxes  of 
the  pump  are  made  in  one  piece,  and  are  hinged  to  the 
frame  so  that  they  can  be  readily  exposed  to  view. 
5698  Cohn  :  Device  for  retaining  waist  belts  and  like  bands 
of  silk  or  other  similar  material  in  shape  when  in  i:se.  5748 
Koepff :    Mechanism  or  apparatus  for  drying  gelatine,  glue. 


paste  goods,  brewers'  grains,  bricks,  woods,  metal  articles,  and 
the  like.  5752  Malminen  :  Engine  speed  and  direction  recorders. 

5770  Bony:  Forcing  appliance  for  silt  and  other  excavated 
material. 

A  method  is  described  for  taking  up  and  forcing  silt, 
which  consists  in  bringing  up  the  said  silt  by  the  ordinary 
dredging  buckets,  discharging  it  into  a  well  from  whence 


it  is  sucked  up  through  a  rotating  pipe  and  discharged 
through  a  second  pipe,  both  of  said  pipes  being  connected 
to  a  suitable  pump. 

5898  John  Reed  and  Arthur  Henry  Sutton :  Ball  or  float 
valves  to  facilitate  repairs. 


Open  hook-like  lugs  are  provided  on  the  valve  barrel 
and  pins  on  the  ball  lever  by  which  it  is  hooked  to  the 
valve  barrel,  the  lever  being  suspended  in  the  lugs  as 
shown. 

5952  Gley :  Manufacture  of  rods  from  cane,  more  particu- 
larly applicable  for  corsets.  5966  Downie,  and  Keystone 
Driller  Co.:  Deep  boring  machines.  6069  Downey:  Driving 
bands.  6206  Morris:  Automatic  calcium  carbide  distributor 
for  acetylene  gas  generators.  6270  Parmiter  and  Parmiter : 
Flexible  harrows.  6574  Schulz :  Reservoir  pens.  6707 
Hollingworth  (Cromptou  and  Knowles  Loom  Works) :  Looms 
for  weaving  pile  fabrics.  6746  Strange,  Ashton,  and  Dennis: 
Fuses  for  projectiles.  [Secret  document  under  Section  44, 
Patents,  etc.,  Act,  1883.]  6859  Phillips  (Bramley-Moore) : 
Change  speed  gear  for  motor  road  vehicles.  6890  Hendry, 
Hendry,  and  Hendry :  Driving  bands.  6978  Orr :  Plan  or 
drawing  sheet  "protectors."  7008  Ottinger :  Safety  electric 
circuit  closers.  7046  Linnig :  Spectacle  protectors  or  holders 
for  packing  purposes.  7122  Allison  and  Haverson :  Wind 
guard  for  match  boxes.  7254  Temperton :  Political  card  game 
and  means  for  playing  the  same.  7292  Parker:  Game  of  skill 
and  means  or  devices  for  playing  the  same.  7366  Emrich 
(Emrich) :  Bracelets.  7392  Good,  Merewether,  and  Good: 
Sorting  tills.  7495  Dawkins  (Massey-Harris  Co.  Ltd.) :  Centri- 
fugal liquid  separators. 
7547  Todd  and  Gibson  :  Tyre  for  vehicle  wheels. 

The  metal  flexible  tyre  consists  of  segments  abutting 
against  and  engaging  each  other  under  the  centrifugal 
action  of  springs,  which  also  carry  the  weight  of  the 
vehicle,  the  segments  not  being  otherwise  attached  to  each 
other. 

7592  Johnson  (Badische  Anilin  and  Soda  Fabrik) :  Manu- 
facture and  production  of  discharging  agents.  7620  Gaiffe: 
Apparatus  for  the  measurement  of  X-rays  and  other  similar 
radiations.  7023  Morris:  Cloth  cropping  machines  and  the 
like.  7814  Thompson  (Freudenthal) :  Appliances  for  lighting 
gas  lamps  and  the  like  by  electricity.  8092  Stommel :  Match- 
box holder.  8386  Baggaley,  Allen,"  and  Lindquist:  Method 
of  smelting  ores  and  separating  mattes,  and  of  recovering 
mineral  values  from  slag.  8527  Feely :  Invalid  bedsteads. 
8530  Becigneul:  Treatment  of  gas  purifying  materials  for  the 
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recovery  of  useful  products,  and  apparatus  therefor.  [Date 
applied  for  under  International  Convention,  July  23rd,  1904.] 
8869  Starley  and  Stringer:  Brakes  for  railway  wagons  and 
like  vehicles. 

A  bracket  is  bolted  on  the  under  portion  of  the  wagon, 
on  which  are  pivoted  a  pair  of  brake  levers.  The  handle 
ends  of  both  levers  project  on  either  side  of  the  framing. 
The  short  arms  of  the  levers  are  counected  to  a  thrust 


piece  by  hooked-linked  bars.  The  thrust  piece  is  pivotally 
mounted  on  a  slide,  which  imparts  its  motion  by  a  whiffle 
tree  to  a  pair  of  rocking  shafts,  and  thence  the  brake 
hangers. 

9082  Stone :  Permutation  padlock.  [Date  applied  for  under 
International  Convention,  April  29th,  1904.]  9138  Newton 
(Farbenfabriken  vorm.  F.  Bayer  and  Co.)  :  Manufacture  and 
production  of  anthracene  dyestuffs.  9259  Kolb :  Turbines. 
9310  Stewart :  Collar,  cuff,  or  belt  support  for  ladies'  use. 
9673  James  and  Waterfall :  Instrument  for  massage  and  like 
purposes.  9738  Miles:  Eubber  studs  and  the  like  and  method 
of  fixing  them  in  the  soles  and  heels  of  boots  and  shoes. 
9790  Sullivan,  Pritchard,  and  Ellison:  Non-refillable  bottles. 
10273  Eoy:  Treatment  of  massecuite  and  apparatus  therefor. 
[Date  applied  for  under  International  Convention,  May  lGth, 
1904.]  10311  Clement:  Carburetters  for  internal  combustion 
engines.  [Date  applied  for  under  International  Convention, 
September  28th,  1904.]  10480  Beitalot  (Bonino) :  Night-sights 
with  electric  incandescent  lamps  for  artillery  sighting  or  for 
any  instrument  in  which  night  sighting  may  be  required. 
10491  Cote :  Proportional  dividers. 

10789  Vogel :  Internal  combustion  or  explosion  motors. 
[Date  applied  for  under  International  Convention,  May  24th, 
1904.] 

Consists  of  a  method  of  charging  the  cylinder  of  explo- 
sion motors  in  which  on  the  one  hand  air  or  air  mixed 
.with  products  of  combustion,  and  on  the  other  hand  gas 
or    mixtures  of  gas  or  vaporised  liquid   are  separately 
sucked   into   the  working  cylinders  and  compressed  by 
different  piston  strokes. 
10978  Breuer  and  Isaac.    Telautograph  apparatus.  [Date 
applied  for  under  International  Convention,  May  25th,  1904.] 


The  improvement  consists  in  that  telautographs  are  con- 
nected to  telephonic  stations  in  such  a  manner  that  in  the 


condition  of  rest  there  is  no  battery  in  circuit,  and  that 
the  call-bell  relay  A,  provided  with  a  double  winding  of 
the  same  direction,  being  actuated,  and  the  incremental 
relay  B,  provided  with  a  double  winding  of  opposite  direc- 
tion, being  inactive,  the  two  line  wires  are  on  series,  and 
in  the  contrary  case  in  parallel. 

11327  Sterne:  Capsules  or  cartridges  containing  compressed 
or  liquified  gas.  11556  Robinson:  Machine  for  peeling  vege- 
tables. [Date  applied  for  under  International  Convention, 
January  7th,  1905.]  11611  Oram  :  Folding  or  collapsible  basket 
or  the  like  and  handle  therefor.  11876  Livengood  and  Liven- 
good  :  Grave  stones.  12300  Forster :  Crucible  furnaces.  12429 
Errington :  Automatically  released  clutch  or  screw-socket  for 
driving  tools  and  shafts,  inserting  studs,  and  other  purposes. 
[Date  applied  for  under  International  Convention,  June  28th, 
1904.]  12871  Jarvis  and  Watson :  Apparatus  for  supplying 
measured  quantities  of  liquid  disinfectant  to  flushing  cisterns. 
12920  Stambois  and  Buiber :  Mechanism  for  driving  rotary 
saws  or  other  machines  or  tools. 

1302S  Friedmann  and  K nolle r :  Burners  for  vaporised  liquid 
combustible. 

The  liquid  fuel  burner  has  a  pipe  or  chamber  for  leading 
off  the  condensed  vapour,  the  said  pipe  forming  a  con- 


tinuation of  the  vapour  supply  pipe  immediately  beyond 
the  burner  nozzle.  In  a  modification  the  condensed  vapour 
may  be  led  to  the  combustion  chamber. 

13184  Trotman :  Watermarking  of  paper. 

13588  Siemens  Bros,  and  Co.  Ltd.,  and  Berry :  Commutators 
of  dynamo  electric  machines. 

The  shaft  of  the  commutator  is  se]oarate  from  the  arma- 
ture shaft,    but    is    rigidly  connected   therewith    by  a 


coupling  that  rotates  in  a  suitable  bearing.  The  con- 
nection between  the  windings  of  the  armature  and  the 
commutator  bars  are  carried  within  the  coupling,  which 
is  made  tubular  for  this  purpose. 
13589  Siemens  Bros,  and  Co.  Ltd.,  and  Berry:  Method  of  and 
apparatus  for  cooling  commutators  of  dynamo  electric  machines. 

Blades,  made  of  a  good  heat-conducting  material,  are 
fixed  to  the  bars  of  the  commutator  in  such  a  manner  that 
they  do  not  conduct  the  electric  current.  They  rotate 
with  the  commutator  within  a  casing,  and,  acting  as  a 
centrifugal  fan,  a  good  ventilation  is  produced,  with  the 
effect  that  the  air  cools  the  blades,  and  by  conduction  the 
commutator  bars. 

13698  Marks  (Thomas  and  Nims)  :  Tension  pulleys  for  spin- 
ning and  twisting  frames.  13754  Schoyer :  Picture  colouring 
books  for  children, 
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13759  Gulliford  and  Rhoades:  Steel  railway  ties  and  means 
for  securing  rails  thereto. 

A  metal  rail  tie  is  provided  with  a  pair  of  transversely 
spaced  longitudinal  slots  and  an  opening  spaced  for  the 
inner  ends  of  the  slots.  Suitable  clamps  are  adapted  to 
grip  the  rail  and  to  project  through  the  openings,  the 
whole  being  secured  by  a  bolt. 


13798  Brittan  and  Cross:  Locking  device  applicable  to  bolts. 
Consists  of  a  washer  provided  with  sharp  pins  on  both 
of  its  faces,  adapted  to  effect  their  own  lodgement  in  the 
bolt  head  and  work  piece  under  the  pressure  exerted 
vertically  upon  the  pins  during  tightening  up  of  the  nut 
and  bolt. 

13860  Pink  and  Petty:  Indexes  or  index  tabs  for  books,  files, 
card  index  systems,  and  the  like.  14187  Brewer  (Kettle  Stitch 
Sewing  Machine  Co.)  :  Stitches  for  sewing  together  signatures 
in  book-binding.  14215  Kleutgen :  Machinery  for  embroider- 
ing fabrics  with  pile-threads.  14270  Peter  Paul  Wyga>sch  and 
Se<mmy  Meyer :  Press  for  moulding  artificial  stone-blocks. 
14328  Petri:  Reversible  transmission  gear. 

In  the  illustration  the  gear  is  shown  in  the  "  off  "  posi- 
tion. When  this  lever  is  moved  to  the  right  into  the 
"  reversing  "  position  the  clutch  member  A  is  first  brought 
into  contact  with  the  clutch  member  B,  and  the  parts  A 
and  B  with  the  gear  box  are  then  displaced  towards  the 


right,  so  that  the  clutch  member  C  is  brought  into  con- 
tact with  the  clutch  surface  on  the  flywheel,  and  is  thus 
caused  to  revolve  by  the  flywheel.  The  rotation  of  the 
member  A  is  reversed  by  gear  wheels,  and  transmitted 
by  means  of  the  sprocket  wheels  to  the  clutch  members 
B  and  A,  by  which  the  shaft  is  thus  driven  in  the  reverse 
direction. 
14335  Daniel :  Sights  for  fire  arms. 

14405  Gasrnotoren  Pabrik  Deutz  :  Process  for  the  production 
of  motor  fluid  for  gas  turbines  from  bituminous  coal.  [Date 
applied  for  under  International  Convention,  July  13th,  1904.] 
The  gases  containing  tar  are  taken  from  the.  upper  part 
of   a   gas   producer   are   employed   for   producing  steam 
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required  to  be  supplied  to  the  combustion  chamber  while 
the  purer  gases  taken  from  the  lower  part  of  the  pro- 


ducer  are,  after  being  compressed,  led  to  the  combustion 
chamber  of  the  turbine,  where  they  are  burnt  with  com- 
pressed air. 

14440  Grant :  Combined  window  blind  and  curtain  fixture. 
[Date  applied  for  under  International  Convention,  July  13th, 
1904.] 

14569  Warwick  Machinery  Co.  Ltd.  (General  Electric  Co.): 
Buckets  for  elastic  fluid  turbines. 

The  bases  of  the  blades  are  formed  with  bases  which 
fit  into  grooves  in  the  blade  carrier,  the  attachment  of 


the  blades  to  the  carrier  being  effected  by  forcing  the 
edges  of  the  carrier  grooves  into  depressions  in  or  over 
shoulder  on  the  blade  base. 
14693  Dresser :    Means  for  stopping  leaky  bell  and  spigot 
pipe  joints.    14792  Mackenzie  (E.  W.  Bliss  Co.) :  Sheet  feed- 
ing devices.    14800  Gutsch :   Bottle-labelling  machines.  14960 
Leon :  Gas  meters. 

15078  Cousin:  Steam  generators  and  furnaces  for  same.  [Date 
applied  for  under  international  Convention,  November  15th, 
1904.] 


The  boiler  is  directly  connected  with  a  system  of  water 
tubes  situated  in  the  furnace,  and  forming  the  grate  on 
which  the  live  fuel  is  placed,  the  arrangement  being  such 
that  independent  circulation  takes  place  in  the  tubes. 

15103  Chalmers:  Mode  of  and  means  for  attaching  carriage 
lamps  to  the  stump  sockets.  15130  Miller:  Blowing  off,  wash- 
ing, and  filling  apparatus  for  boilers.  [Date  applied  for  under 
International  Convention,  February  23rd,  1905.]  15290  Jacob- 
sen  :  Transportable  telephone  apparatus.  [Date  applied  for 
under  International  Convention,  December  16th,  1904.]  15296 
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Treat :  Tilting  furnaces.  15351  Dollmau :  Manufacture  of  cold 
drawn  steel  and  other  metal  tubes  and  machinery  or  apparatus 
to  be  employed  in  the  said  manufacture.  15639  Bach :  Horse 
detachers.  15719  Fairweather  (Healy)  :  Machinery  for  making 
metal-bound  packages.  15774  Sidler :  Bicycle  support.  15813a 
Bentall  and  Bingham:  Kibbling  mills.  [Date  applied  for 
under  Rule  5,  Patents  Rules,  1905,  August  2nd,  1905.]  16382 
McMillan :  Binders.  [Date  applied  for  under  International 
Convention,  October  13th,  1904.)  16458  Muhlfeld :  Process  of 
making  hats  with  expanded  crown  and  the  product  thereof. 
16478  Scholvien  :  Non-alcoholic  beverages  resembling  beer. 
[Date  applied  for  under  International  Convention,  August 
13th,  1904.]  16488  Foister :  Spring  bolsters  for  road  vehicles. 
16496  Davenport :  Tooth  brushes.  16537  Elliott  :  Swimming 
appliances.  16584  Gabor :  Means  for  fixing  wicket  stumps, 
tent  poles,  lawn-tennis  poles  and  the  like  in  the  ground. 

16654  Mulholland :  Rubber-tyred  wheels.  [Date  applied  for 
under  International  Convention,  November  17th,  1904.] 

The  abutting  ends  of  the  bands  are  secured  by  means  of 
a  plate  provided  with  a  number  of  projections,  which  are 
eml>edded  in  the  substance  of  the  tyre,  the  projection  being 
so  shaped  to  present  a  sharpened  surface  transversely  of 
the  tyre,  and  a  broad  and  blunt  surface  longitudinally. 

16757  Kettler :  Machines  for  preparing  the  gas  mantles  for 
incandescent  lamps.  16758  Kraemer:  Hooks  for  chains.  16771 
Bott :  Knife  motions  to  looms  weaving  pile  fabrics  such  as 
velvet  and  the  like.  16922  Chivers:  Binding  for  books.  17006 
Tyler :  Instrument  which  may  be  used  for  indicating  speeds 
and  for  governing  engines  and  the  like.  17088  Panter :  Con- 
struction of  machine  for  printing  and  ruling  on  paper.  17302 
Cutmore  and  Telaupad  Syndicate  Ltd. :  Telephone  or  like 
transmitters.  17338  Lamb  and  Reunie :  Printing  on  leather. 
17350  Koehl :  Vehicle  wheels.  17466  Beruays :  Castors  or 
runners  for  furniture,  trolleys,  or  other  purposes.  18026  J. 
Tylor  and  Sons  Ltd.,  and  Appleby:  Overflows  of  lavatory 
basins,  sinks,  baths,  and  the  like.  18049  Kursheedt :  Finger 
exercising  device.  18198  Mitchell :  Manufacture  of  casks  and 
barrels.  18216  Bolze:  Hot-water  heating  apparatus.  18452 
Baines:  Wheels  for  load  vehicles.  18970  Booth:  Driving  belts. 
19299  Bailey  and  Bailey:  Unions  for  connecting  covers  or 
bonnets  to  valve  casings  or  cylinders,  plugs,  or  stoppers  to  pipe 
ends  and  the  like.  19324  Schubert  and  Rechuitz:  Measuring 
tape  for  use  in  making  up  ribbons  and  other  goods.  19336 
Esser,  Barratt,  and  Barratt:  Breech-loading  small  arms. 
19426  Clare:  Axes  and  the  like. 

19608  Fleming  and  Thompson :  Nuts  and  bolts. 

The  nut  is  formed  with  countersunk  portions,  and  the 
molt  with  a  split  portion,  so  that  the  split  portion  of  the 
bolt  can  be  forced  into  the  countersunk  parts  of  the  nut. 

20047  Hawkins  and  Simpson  :  Pressers  for  trousers  and  like 
garments.  20253  Defays :  Hopper  or  container  for  ore,  fuel 
or  other  materials.  [Date  applied  for  under  International 
Convention,  October  6th,  1904.]  21340  Fried.  Krupp  Akt.- 
Ges. :  Travelling  gun  carriages.  [Date  applied  for  under 
International  Convention,  February  23rd,  1905.] 


Complete  Specifications  open  to  Public  Inspection  before 
Acceptance,  under  the  Patents  Act,  1901. 

1905. 

13844  Dunn:  Moulding  machines  for  making  building  blocks. 
15367  King:  Methods  of  purifying  and  nodulizing  metalli- 
ferous materials.  15751  Cornforth :  Stove-knobs.  17301 
Morton :  Apparatus  for  conveying  and  distributing  cotton  in 
cotton  mills.  17314  Kennedy:  Automatic  regulators  for  electric 
currents.  17523  Lotz :  Apparatus  for  separating  dust  from 
dust-laden  air  currents.  17524  Lotz:  Process  of  separating 
solid  material  held  in  suspension  by  air  currents.  17969  Coale 
and  Greensfelder :  Cork  retainers.  20058  Siemens-Schuckert 
Werke  G.  m.  b.  H. :  Method  of  winding  revolving  field  magnets. 
20323  Voland  and  Marchand:  Machines  for  biasing  cloth. 
22015  Guigner:  Wheels  for  vehicles.  22211  Hood:  Motor-driven 
vehicles.  22538  Screpel,  nee  Moulard  and  Bronx:  Wheels  for 
automobiles  or  other  vehicles.  22613  Mack:  Racks  for  bottles. 
22886  Philippe  :  Fluid  pressure  motors.  22935  Armaturen-und 
Maschinenfabrik  "  Westfalia  "  Akt.-Ges.  :  Mounting  for  coal 
cutting  machines.  22940  Ma  nn :  Glossing  or  gassing  machine 
for  silk  and  other  fine  threads.  22946  Boudreaux  :  Self-lubricat- 
ing brushes  for  dynamos  or  the  like.  22947  Maybach :  Trans- 
it ission  of  power  from  internal  combustion  engines.  23008 
Young:  Sanitary  belt.  23078  Proell :  Steam-engine  governor. 
23085  Deutsche  Telephonwerke  R.  Stock  and  Co.  G.  m.  b.  H. : 
Systems  of  connections  for  telephone  offices  with  separated 
plug-service  and  group-calling.  23108  Butterfield :  Boots  and 
shoes.  23222  Monard  :  Apparatus  for  working,  controlling,  and 
interlocking  points  and  signals  on  railways.  23226  Torrani : 
Photographic  plate  and  film  holders. 
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"  Principles  of  Electrical  Power  (Continuous  Currents)  for 
Mechanical  Engineers."  By  A.  H.  Bate.  Finsbury 
Technical  Manuals.  London :  E.  and  F.  N.  Spon 
Limited,  57,  Hayrnarket.  Price  -4s.  (id. 
The  purport  of  this  book  is  to  give  an  insight  into  the 
general  principles  of  electrical  power  work  to  those 
engineers  and  others  who  commenced  practical  work  at  a 
time  when  there  was  no  technical  training  in  that  subject. 
The  matter  is  consequently  written  in  an  easy  style, 
analogies  being  given  where  they  fit  in.  The  electric 
circuit  is  simply  explained  witli  various  types  of  field 
magnets  for  dynamos  and  motors,  the  measurement  of 
electric  jjower,  the  action  and  construction  of  both 
machines  being  given.  Motor  speed  control,  distribution 
systems,  cost  of  plant  and  power,  and  examples  of  driving 
conclude  a  fairly  comprehensive  book  extremely  well  suited 
for  its  particular  purpose.  A  very  useful  appendix  is 
the  table  giving  the  horse  power  absorbed  by  various 
electrically-driven  machines,  comprising  158  types.  Young 
students  will  find  that  this  work  will  give  them  a  valuable 
preliminary  introduction  to  the  study  of  the  more  complex 
examples  of  electrical  engineering  which  arise  in  actual 
practice. 


"  Smoke  Abatement."    A  manual  for  the  use  of  manu- 
facturers,   inspectors,    medical    officers    of  health, 
engineers,    and    others.       By    William  Nicholson. 
London  :  Charles  Griffin  and  Company  Limited,  Exeter 
Street,  Strand,  W.C. 
This   book   investigates    exhaustively   the  ever-prevalent 
question  of  the  smoke  nuisance,  written  from  a  smoke 
inspector's  point  of  view.      The  author  gives  a  precise 
history  of  the  growth  of  this  blight,  which  even  to-day 
is  in  constant  evidence  in  all  manufacturing  towns.  He 
points  out  how  the  wellbeing  of  the  community  is  affected 
from  both  an  economic  and  hygienic  point  of  view  by 
cieating  a  waste  of  material  and  lowering  the  physical 
condition  whilst  increasing  the  susceptibility  to  disease. 
The  legal  aspect  is  fully  dealt  with,  comparison  being  made 
with  foreign  law,  and  reasons  aie  n'iven  why  local  authorities 
are   generally  negligent    in   enforcing  the   powers  they 
possess. 

Not  a  little  interest  is  to  be  attached  to  the  chapters 
on  types  of  furnaces  for  boilers,  kilns,  the  domestic  grate, 
and  the  advantages  of  smoke  preventers  and  fuel  savers, 
the  results  of  a  number  of  tests  being  given  which  should 
prove  of  considerable  value. 

The  subject  is  particularly  well  handled,  giving  evidence 
that  the  author  has  a  thorough  knowledge  of  all  the  phases 
of  this  "  unnecessary "  evil.  No  factory  manager  should 
fail  to  procure  a  copy  of  this  authoritative  work. 


•'  A  Course  in  Practical  Mathematics."  By  F.  M.  Saxelby, 
M.Sc,  B.A.  London:  Longmans,  Green,  and  Co., 
39,  Paternoster  Row,  E.C. 
With  but  few  exceptions  treaties  on  mathematics  deal  with 
the  subject  on  theoretical  lines,  and  this  was  particularly 
the  case  prior  to  the  appearance  of  technical  colleges. 
The  event  of  the  latter  created  a  demand  for  a  limited 
knowledge  of  the  more  advanced  applications  of  algebra 
and  the  adaptation  of  the  differential  and  integral  calculus 
to  the  solutions  of  practical  examples  in  engineering  and 
allied  subjects.  The  book  before  us  has  this  object  in 
view,  and  the  method  adopted  throughout  is  well  planned, 
the  chapters  following  one  another  in  logical  sequence. 
The  combination  of  the  graphic  method  of  treatment  with 
the  algebraic,  giving  as  it  does  a  far  better  mental  con- 
I  ception  of  what  is  taking  place,  is  answerable  for  the 
clear  and  interesting  solving  of  the  examples  given,  which 
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in  practically  every  instance  are  derived  from  practical 
cases  in  mechanics,  physics,  and  other  technical  subjects. 
The  contents,  divided  into  29  chapters,  commence  with 
logarithms,  trigonometry,  use  of  formuke,  and  the  plotting 
of  functions.  An  important  chapter  deals  with  the  deter- 
mination of  the  laws  from  the  results  of  experiments,  and 
gives  an  insight  asi  to  how  formuke  are  derived.  The 
determination  of  the  mean  value  of  a  variable  leads  up 
to  the  rate  of  increase  between  two  variables  which  con- 
stitute the  elements  of  differentiation.  It  is  only  necessary 
to  mention  that  the  student  is  taken  through  the  elements 
of  'both  differentiation  and  integration,  vector  algebra, 
solid  geometry,  the  volumes,  centres  of  gravities,  and 
moments  of  inertia  of  solids,  and  is  given  a  large  number 
of  worked  examples  to  follow  out.  The  book  is  not  one 
that  can  be  lightly  passed  over,  but  we  have  no  hesitation 
in  saying  that  a  thorough  digest  of  its  contents  will  place 
a  student  in  a  position  to  deal  with  all  cases  that  usually 
arise  in  the  course  of  the  subsequent  application  of  his 
knowledge  to  daily  practice.  The  diagrams  are  neatly 
prepared,  and  the  varieties  of  type  are  well  chosen  to 
assist  the  reader.  We  heartily  recommend  this  treatise  to 
the  technical  student. 


"  The  Use  and  Care  of  Chains."  Second  Edition.  By 
Henry  Adams,  M.I.C.E.,  M.I.M.E.,  etc.  London: 
60,  Queen  Victoria  Street 

The  information  contained  in  this  book  was  originally 
presented  to  the  Civil  and  Mechanical  Engineers'  Society 
in  the  form  of  a  paper,  but  the  value  of  the  contents 
and  the  lack  of  other  books  or  papers  on  the  subject 
justified  its  publication  in  pamphlet  form  for  the 
use  of  all.  In  summarising  the  points  of  economy  in 
the  maintenance  of  chains,  the  author  says  that  "  the 
testing  should  be  moderate,  the  annealing  frequent,  and 
the  lubrication  thorough."  The  evidence  of  Prof.  Adams 
before  the  Home  Office  on  the  proposed  draft  regulations 
for  docks  and  wharfs  had  the  effect  of  considerably 
modifying  those  regulations  when  finally  issued,  greatly 
to  the  advantage  of  dock  owners. 


"  Motor  Vehicles  for  Business  Purposes."  A  practical 
handbook.  By  A.  J.  Wallis-Tayler.  London : 
Crosby  Lock  wood  and  Son,  7,  Stationers'  Hall  Court, 
E.C. 

Axthough  a.  large  number  of  publications  have  been  brought 
out  during  the  last  few  years  dealing  with  the  motor 
vehicle  from  all  points  of  view,  the  subject  is  such  a  wide 
one  and  the  phases  so  many  that  there  is  ample  room  for 
much  new  matter  of  which  only  the  fringe  has  been  touched 
upon.  The  object  of  the  author  is  to  lay  before  those 
interested  in  the  transport  of  passengers  and  goods  within 
a  reasonable  compass  just  those  particulars  they  should  be 
familiar  with,  and  further  assist  those  who  are  desirous  of 
purchasing  motor  vehicles  by  pointing  out  the  various 
types  and  systemc. 

After  an  introductory  chapter,  the  author  deals  some- 
what exhaustively  with  the  question  of  resistance  to 
traction  on  common  roads,  in  which  are  included  a  number 
of  useful  tables  obtained  from  actual  experiments.  We 
are  all  aware  how,  in  the  early  days  of  electric  loco- 
motion on  roads,  the  power  required,  particularly  for 
starting  efforts  and  grades,  was  enormously  under- 
estimated, resulting  in  the  constant  failure  of  the  motors. 
Figures  derived  from  actual  practice  are  therefore  welcome 
in  such  a  book,  enabling  even  the  untechnical  to  check 
for  themselves  the  horse  power  of  the  vehicle  they  require 
for  their  particular  purpose.  The  following  chapters  detail 
the  chief  features  and  gears  of  the  heavy  passenger 
vehicles  of  the  passenger  type  with  steam,  petrol,  and 
electric  propulsion,  light  goods  vans  designed  for  petrol  or 


electric  drives,  and  'heavy-freight  vehicles  working  with 
steam,  petrol,  heavy  oil,  and  electricity.  A  couple  of 
chapters  are  devoted  to  motors  for  municipal  and 
miscellaneous  purposes.  The  concluding  chapter  on  cost  of 
running  and  maintenance  gives  food  for  reflection  for  those 
who  know  the  cost  for  horse  vehicles,  and  the  comparisons 
to  them  should  be  of  some  value. 

The  discarding  of  motor  vehicles,  which  has  taken  place 
in  a  number  of  instances,  has  been  due  to  breakdown  of 
vital  parts  of  the  machinery  rather  than  maintenance  costs, 
but  with  the  increased  all-round  experience  now  available 
the  advent  of  self-propelled  vehicles  is  assured. 

The  book  is  well  written  by  one  who  is  evidently 
thoroughly  familiar  with  the  subject,  and  we  recommend 
intending  purchasers  to  take  this  opportunity  of  makimg 
themselves  au  fait  with  the  various  types  of  vehicles 
described,  so  that  they  may  have  an  opinion  of  their  own, 
and  not  led  away  by  interested  parties. 


Books  Received. 

"  The  Alternate-current  Circuit  and  Motor."  By  W.  Perrin 
Maycock.  Second  and  Enlarged  Edition.  London : 
Whittaker  and  Company,  2,  "White  Hart  Street, 
Paternoster  Square,  E.C 

"The  Primary  Arithmetic."  Part  III.  Edited  by  Wm. 
Briggs,  M.A.,  B.Sc.  London:  W.  B.  Clive,  157, 
Drury  Lane.  The  University  Tutorial  Series.  Price 
6d. 

"  Practical  Dynamo  and  Motor  Construction."  By  A.  W. 
Marshall.  London  :  Percival  Marshall  and  Company, 
26-29,  Poppin's  Court,  Fleet  Street,  E.C.    Price  Is. 

"  A  Text  Book  on  Gas,  Oil,  and  Air  Engines."  By  Bryan 
Donkin.  Fourth  Edition.  Revised  and  enlarged. 
London  :  Charles  Griffin  and  Company  Limited,  Exeter 
Street,  Strand,  W.C.    Price  25s.  net. 

"  Statistics  of  Public  Education  in  England  and  Wales, 
1903-4-5."  Issued  by  the  Board  of  Education.  Price 
2s. 

"  Official  Gazette  of  the  United  States  Patent  Office."  Vol 
CXIX.,  No.  5.  Published  by  authority  of  Congress, 
Washington. 


Fibre  Conduits. — This  system  of  cable  laying  has  been 
carried  out  very  successfully  by  the  Key  Engineering  Company 
Limited,  London  and  Manchester.  In  a  booklet  just  published 
by  them,  entitled  "The  Life  of  Electric  Cables  as  Affected  by 
Methods  of  Laying,"  is  described  the  faults  that  usually 
develop  in  underground  cables,  the  causes,  and  how  they  may 
be  avoided.  A  useful  chart  is  added,  showing  the  cost  of 
laying  the  fibre  conduits  in  concrete.  Nearly  60  miles  of  the 
system  are  already  in  use  in  this  country. 

World's  Coal  Production  and  Consumption. — According 
to  Mr.  Llewellyn  Smith's  report  on  the  coal  consumption  and 
production  during  1904,  which  was  issued  on  the  27th  ult. 
with  the  statistical  tables  published  every  year  by  the  Board 
of  Trade,  the  production  of  coal  in  1904  in  the  United 
Kingdom  and  Germany  was  greater  than  in  any  previous  year, 
but  in  France,  Belgium,  and  the  United  States  it  did  not 
reach  the  high  figures  of  1901.  The  total  known  coal  produc- 
tion of  the  world  (exclusive  of  brown  coal  or  lignite)  is  now 
about  790  million  tons  (of  2,2401b.)  per  annum  of  which  the 
United  Kingdom  produces  rather  less  and  the  United  States 
rather  more  than  'a  third.  As  compared  with  its  population, 
the  production  of  coal  in  the  United  Kingdom  still  surpasses 
that'in  the  United  States.  It  amounts  to  nearly  5£  tons  per 
head,  whilst  in  the  United  States  it  is  still  under  4  tons  per 
head.  In  Belgium  it  amounts  to  under  3£  tons  per  head, 
in  Germany  to  about  2  tons  per  head,  and  in  France 
to  under  1  ton  per  head.  Of  "the  British  self-sroverning 
colonies,  only  the  Cape  of  Good  Hope  is  dependent 
on  the  United  Kingdom"  for  any  considerable  proportion  of 
its  supply,  more  than  two-thirds  of  its  consumption  consisting 
of  imported  coal,  nearly  the  whole  of  which  is  derived  from 
'   the  United  Kingdom, 
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30-IN.  DOUBLE   BORING  AND  TURNING 
MACHINE. 

The  advantages  of  the  double  boring  mill  in  economising 
labour  and  space  appeal  to  all  users  of  machine  tools. 
Although  doing  the  work  of  two  machines,  one  man  can 
easily  attend  to  the  two  tools  ;  while  the  floor  space  required 
is  little  more  than  that  required  for  a  single  machine. 
Through  the  courtesy  of  the  builders,  Messrs.  Webster 
and  Bennet,  Coventry,  we  are  enabled  to  place  before  our 
readers  a  description  and  illustrations  of  a  machine  of 
this  type. 

The  two  halves  of  the  machine  are  obviously  virtually 
independent,  and  work  up  to  30  in.  diameter  by  18  in.  deep 
can  be  taken.   The  driving  cone  pulleys  are  at  the  back,  and 


face  plate,  and  runs  in  a  long  conical  bush  B,  which  may 
be  adjusted  by  nuts  top  and  bottom.  The  oil  reservoirs 
can  be  tilled  without  disturbing  any  work  or  fixtures  on 
the  face  plate.  The  cuttings  fall  through  the  spindle. 
Bushes  for  boring  bars  may  be  inserted  in  the  face  plate. 

The  feed  motion  (fig.  3)  is  driven  by  a  three-speed  cone 
pulley.  A  quick  movement  by  means  of  a  hand  lever  C 
is  provided  for  use  when  changing  from  roughing  to 
finishing,  and  saves  the  necessity  of  shifting  the  belt  when 
the  most  suitable  speed  has  been  fixed  upon.  This  simple 
arrangement  is  preferred  by  many  users  to  more  com- 
plicated gears  giving  a  long  range  of  feeds. 

The  vertical  feed  shaft  at  the  back  of  the  cross  slide 
(see  large  section)  is  capable  of  being  driven  slowly  when 
a  cutting  feed  is  required,  and  quickly  when  the  slides  are 


Fig.  1.- 


lis.  DOUBLE  BORING  AND  TURNING  MILL. 


their  axes  are  parallel  to  the  greatest  length  of  the  machine, 
thus  enabling  the  mill  to  be  fixed  in  line  with  the  main 
shop  shafting,  instead  of  at  right  angles  to  it,  as  is 
sometimes  necessary.  The  driving  gear  is  mounted  inside 
the  base,  and  works  in  either  single  or  treble  ratio,  thus 
giving  power  for  heavy  cutting.  The  change  of  gear  is 
made  by  handles  at  the  front,  which  control  friction 
clutches  of  the  toggle  expanded  ring  type,  by  means  of 
which  the  speed  of  the  heavy  tables  may  be  changed 
instantly  and  without  shock.  This  change,  together  with 
two  speeds  on  each  countershaft,  gives  four  speeds  of  table 
without  shifting  the  cone  belt. 

Fig.  2  shows  a  section  of  the  spindle  and  bearing.  A 
large  spur  gear  is  secured  to  the  underside  of  the  face  plate 
or  chuck.  This  form  of  gear,  which  is  30  in.  diameter, 
and  is  driven  by  a  pinion,  is  preferred  to  bevel  driving, 
as  there  is  with  it  no  tendency  to  lift  the  spindle.  The 
pressure  ring  is  directly  under  the  spur  gear,  and  runs  in 
oil.  As  will  bo  seen,  this  ring  is  supported  by  a  column 
of  metal  carried  straight  from  the  floor  line,  and  imparts 
a  degreo  of  solidity  which  is  specially  valuable  when 
dealing  with  heavy  work.  The  spindle  itself  has  therefore 
to  take  the  side  thrust  onlv.     It  is  bolted  directly  to  the 


to  be  returned  or  advanced.  The  cutting  feed  is  driven  by 
the  cone  pulley  and  worm  gear  D.  The  power  quick  return 
is  driven  by  the  pulley  E,  which  is  belted  directly  to  the 
countershaft,  and  runs  at  a  constant  speed.  The  clutch 
which  controls  this  motion  is  operated  by  a  hand  lever. 
The  direction  of  the  travel  of  the  slides  is  reversed  at  will 
by  means  of  the  bevel  wheel  and  pinions  seen  at  the  top 
of  the  section.  The  motion  is  delivered  to  the  gearing  at 
the  end  of  the  cross  slide  by  the  pinion  at  the  end  of  the 
bevel  wheel  shaft.  This  motion,  it  may  be  remarked,  is 
a  patented  feature  of  the  machine. 

Fig.  4  shows  the  automatic  trip  motion.  The  trip  dogs 
F  are  carried  by  worm  wheels,  whose  movements  always 
bear  a  fixed  relation  to  the  tool.  At  the  termination  of 
the  cut  the  dogs  strike  the  lever  G,  which  withdraws  the 
clutch  from  the  feed  o-ear.  This  sliding  clutch  H  is  double- 
ended  ;  the  teetli  on  the  one  end  engage  with  the  feed  gear, 
and  those  on  the  other  end  with  the  crank  handle.  The 
whole  clutch,  however,  is  not  long  enough  to  engage  both 
ends  at  once.  By  this  means  the  crank  handle  always 
hangs  stationary  when  the  automatic  feed  or  the  power 
quick  return  is  in  action,  thus  saving  any  risk  of  accident 
if  the  operator  neglects  to  remove  the  crank.    The  dials 
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pentagonal,  the  flat  faces  being  drilled  and  tapped  to  secure 
tool  holders  when  required.  The  large  holes  are  bored  and 
the  flat  faces  milled  in  position  when  the  machine  is  under 
test.  This  ensures  their  accuracy.  Hardened  steel  division 
plates  are  fixed  to  the  backs  of  the  turrets,  but  the  latter 
should  always  be  clamped  by  the  bolt  through  the  centre 
before  cutting. 

As  an  example  of  the  great  variety  of  work  which  may 
be  dealt  with  to  advantage  on  a  machine  of  this  kind, 
Messrs.  Webster  and  Bennet  have  introduced  an  equipment 
of  tools  specially  designed  for  dealing  with  motor  end 
brackets.  The  casting  is  held  in  a  chuck,  with  deep  jaws, 
and  the  rim  is  first  turned  and  shouldered.  The  second 
operation  is  effected  by  a  combination  tool,  which  roughly 
bores  the  hole  and  turns  and  faces  the  boss.  For  the 
third  operation  a  somewhat  similar  tool  is  employed,  which 


THE  CHARING  CROSS  COMPANY'S  CITY  OF 
LONDON  WORKS.* 

By  W.  H.  Patchell. 

( Continued  from,  paye  948.) 

The  development  of  Messrs.  Hornsby's  "  Upright "  type, 
however,  presented  further  possibilities,  which  he  gladly 
availed  himself  of.  Last  year  a  pair  of  these  boilers  were 
added,  as  shown  in  figs.  5  and  6;  they  are  erected  as  one  steam 
unit,  and  the  author  believes  that  they  form  the  largest 
steam-producing  unit  in  existence. 

The  type  of  setting  to  be  adopted  was  very  carefully  con- 
sidered. Owing  to  the  difficulties  likely  to  be  experienced, 
due  to  the  expansion  of  such  large  walls  in  brickwork,  it  was 
felt  that  even  if  they  could  be  kept  upright  they  would  not 
be  air-tight;  a  modification  of  the  wrought-iron  casing  used 
for  marine  boilers  was  therefore  developed,  free  from  the 
restrictions  as  to  weight  which  are  imposed  on  marine 
engineers. 


Hrr 1  : 1  rjlT— 


to 


Fig.  4.— AUTOMATIC  TRIP  MOTION". 


takes  another  cut.  through  the  hole,  finishes  the  turning 
and  facing  of  the  boss,  and  grooves  the  boss  when 
required.  The  fourth  tool  finishes  the  hole.  All  the 
operations  are  completed  at  one  setting.  The  total  weight 
of  the  machine  is  5  tons  13  cwt. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  14th  December, 
1905  :— 

Dublin. — First  class :  T.  Boyd,  R.  Pierce. 

Dundee. — Firtt  class:  G.  Drummond,  G.  Oswald. 

Greenock. — First  class :  J.  H.  Ware,  A.  Robertson,  D.  H.  Colville, 
J.  B.  Dickinson.  Second  class :  H.  Morton,  T.  P.  Richardson,  J.  M. 
Anderson. 

Hull. — First  class :  E.  J.  Nibbs,  W.  S.  Grant.  Second  class :  T. 
Nicholson. 

Liverpool. — First  class  :  J.  Russell,  R.  Hall.  Second  class  :  W.  S. 
Bradwell,  G.  H.  Bremner,  G.  E.  Davies,  P.  Fitzgerald,  R.  G.  Hughes, 
J.  W.  Waite. 

London. — First  class :  G.  Fadden,  J.  E.  Harman.  Second  class  : 
J.  Birnie. 

North  Shields. — First  class :  R.  L.  Hutchinson,  R.  Humphrey. 
Second  class  :  T.  B.  Brown,  J.  W.  E.  Spithray,  J.  R.  Gregory,  J.  T. 
Scott. 


The  first  design  adopted  was  a  composite  one  of  brickwork 
in  the  hottest  area,  extending  about  8  ft.  up  from  the  ground 
line.  This  has  been  changed  in  a  later  design  to  wrought-iron 
casing  throughout.  In  the  fire  zone  the  firebricks  are  12  in. 
thick,  while  higher  up  tiles  of  6  in.  in  thickness  are  used,  the 
brickwork  being  separated  everywhere  from  the  wrought-iron 
casing  by  1  in.  of  magnesia. 

The  brickwork  between  the  grates,  which  is  honeycombed 
and  carried  up  about  6  ft.,  becomes  incandescent  during  work- 
ing, and  its  effect,  combined  with  the  ample  combustion 
chamber,  ensures  a  much  more  perfect  combustion  than  is 
obtained  in  the  horizontal  type  of  boiler.  Coal  which  might 
give  heavy  smoke  when  burned  under  the  horizontal  boilers 
can,  with  no  more  care  taken  in  the  hand-firing,  be  burned 
without  smoke  in  the  "  upright  "  boilers. 

In  the  case  of  these  boilers  the  ashpit  is  divided,  so  that 
only  a  part  or  the  whole  of  the  firegrate  can  be  used  as 
desired,  with  a  similar  benefit  to  that  described  above. 

The  upright  tubes  are  a  great  improvement  on  the  hori- 
zontal, both  as  regards  external  and  internal  cleanliness.  The 
back  sections  act  as  water  heaters  or  economisers  with  a 
definite  circulation;  any  scale  or  sediment  is  deposited  in 
them,  and  the  front  sections  kept  quite  clean. 

The  pair  of  "  upright "  boilers  last  erected  have  been 
steamed  at  the  rate  of  100,0001b.  per  hour,  and  so  will  easily 

*  Abstract  of  a  paper  read  before  the  Institution  of  Electrical  Engineers  on 
December  7th,  1905. 
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provide  steam  under  ordinary  working  conditions  tor  a  4,000- 
kilowatt  generating  set.  Superheaters  were  also  included  with 
these  boilers,  as  the  author  has  long  believed  that  a  water- 
tube  boiler  without  a  superheater  is  incomplete. 

Table  I.  gives  the  leading  particulars  of  the  three  different 
sizes  of  boiler. 


TABLE  I, 


-Particulars  of  Hornsby's  Horizontal  and  "Upright 
Boilers. 


Description. 


Working  pressure,  lbs.  per  sq.  in. 

Over-all  length  of  boiler  

Over-all  width  of  boiler   

Ground  space  occupied  in  sq.  ft  . . 

Height  to  centre  of  drum   

Water  surface  in  drums  in  sq.  ft. . 


Horizontal.  Horizontal 


160  100 
26  ft.  28  ft. 

12ft.  3  in.     12ft. '.»;  in. 


318-5 
17  ft.  3  in. 

202 

320 

4  6,  '.130 
4,590 
62-5 
73-44  to  1 

H.S.  per  sq.  ft.  of  ground  space  required  ) 
per  pair  of  boilers  and  stoking  I 

Normal  evaparation  per  hour,  lbs  [  12,000 

Evaporation  per  sq.  ft.  H.S.  per  hour,  lbs..  261 

Superheater  surface  per  boiler,  sq.  ft   874 


Steam  capacity  above  working  level  in  ' 
cubic  ft  

Water  weight  to  working-level  in  lbs.    . .  . 

Heating  surface  in  sq.  ft   

Grate  area  in  sq.  ft  

Ratio  H.S.  to  G.A  


359 
27  ft.  5 in. 
244 

460 

74,597 
8.1C0 
125 
65  to  1 

12-6 

24,000 
2-96 
874 


"Upright." 


160 

27  ft. 

18  ft.  9  in. 
506 

28  ft. 

268 

418 

78,440 
10,850 
168 
64-5  to  1 

2145 

33,000 
3  04 
1,036 


The  question  of  economisers  was  considered,  but  it  was 
decided  that,  except  at  times  of  top  load,  the  large  heating 
surface  available  in  the  boilers  would  render  the  necessity 
for  an  economise!-  very  doubtful;  provision,  however,  was  made 
for  adding  them  at  a  later  date  should  they  prove  to  be 
desirable. 

Chimneys. 

A  large  amount  of  ground  space  is  usually  taken  up  in  boiler 
houses  by  the  foundations  of  the  chimney;  the  author  therefore 
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Fig.  5. 

decided  to  adopt  steel  chimneys,  supported  by  the  steel  main 
frame  of  the  building,  and  placed  over  the  firing  space  between 
each  pair  of  boilers.  The  gases  from  the  adjacent  boilers  are 
led  into  the  foot  of  the  chimney  by  a  short  breeches  piece,  each 
leg  of  which  is  fitted  with  a  regulator.  It  will  be  noted  that 
this  gives  the  gases  an  almost  direct  route  from  the  grate  to 
the  top  of  the  chimney;  no  brick  flues  are  necessary,  and  no 
tortuous  bends  to  throttle   the  draught;    in   fact,  readings 


taken  on  many  occasions  have  shown  that  the  draught  avail- 
able over  the  grate  is  practically  that  theoretically  due  to 
the  temperature  and  head. 

Pump  Room. 

The  water  supply  is  derived  from  two  13  ft.  artesian  wells  on 
the  premises,  400  ft.  deep,  which  each  yield  15,000  to  20,000 
gallons  per  hour  as  required.  The  method  of  pumping  adopted 
is  the  air-lift  system,  and  the  water  raised  is  discharged  into 
a  large  reservoir  in  the  basement  below  the  pump  room.  From 
this  reservoir  the  water  is  pumped  by  slow-speed  compound  steam 
Woodeson  pumps  to  a  tank  at  the  top  of  the  building,  from 
which  it  runs  back  by  gravity  through  the  water  heaters  at 
the  various  engines  to  a  tank  over  the  pumps  into  which  their 
exhaust  steam  is  discharged  and  to  which  all  the  feed-pump 
suction  pipes  are  connected.  There  are  also  alternative  suction 
pipes  direct  into  the  reservoir  in  the  basement.  The  feed 
pumps  are  all  slow-speed  compound  steam  Woodeson  type, 
made  by  Messrs.  Clark  and  Chapman. 

Generating  Plant. 

The  hist  generating  plant  ordered  consisted  of  two  800- 
kilowatt  sets  and  two  1,600-kilowatt  sets,  before  referred  to; 
but  the  demand  arose  so  rapidly  that  before  they  were  put 
to  work  two  further  1,600-kilowatt  sets  were  ordered.  Last 
year  a  4,000-kilowatt  set  was  added,  and  a  similar  set  has 
just  been  put  to  work. 

The  engines  driving  the  800-kilowatt  generators  are  three- 
cylinder  triple-expansion,  quick-revolution,  enclosed  engines  of 
Messrs.  Belliss  and  Mor coin's  well-known  type.  They  exhaust 
into  jet  condensers  in  the  basement,  the  air  and  circulating 
pumps  for  which  are  driven  by  electric  motors. 

The  engines  driving  the  1,600-kilowatt  generators  are  hori- 
zontal cross-compound  engines  by  Messrs.  Sulzer  Brothers,  of 
Winterthur.  In  details  they  differ  materially  from  the  usual 
type  of  slow-speed  engine,  inasmuch  as  the  connecting  rods  and 
cranks  are  enclosed,  and  the  oil  supply  is  continuous  and 
under  pressure. 

The  valves  are  of  Messrs.  Sulzer's  latest  four-seated  pattern. 
The  pistons  are  provided  with  tail  rods,  and  are  supjjorted 
outside  the  cylinders  by  special  bearings.  The  cranks  are  set 
at  108  deg.  instead  of  the  more  usual  90  deg.  with  the  low- 
pressure  crank  leading.  The  exhaust  steam  from  the  low-pressure 
cylinder  is  divided  in  an  oil  separator  and  taken  to  two  jet 
condensers,  one  on  each  side  of  the  engine.  These  condensers 
stand  on  their  air  pumps,  which  are  driven  from  the  high 
and  low  pressure  crank  pins  respectively. 


Fig.  G. 

The  "engines  driving  the  4,000-kilowatt  generators  are 
vertical  three-cylindjr  compound,  with  the  high-pressure 
cylinder  in  the  centre  and  a  low-pressure  on  each  side  of  it 
driving  on  to  cranks  which  are  equally  divided.  ■  By  this 
arrangement  excessive  weight  or  dimensions  of  any  _  of  the 
parts  Is  avoided,  and  an  even  turning  moment  is  obtained. 

Figs.  7  and  8  show  the  general  arrangement  of  the  engine, 
and  It  will  be  noticed  chat  here  again  the  type  approximates 
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more  closely  than  is  usual  in  slow-speed  sets  to  an  "  enclosed  " 
high-speed  forced  lubricated  engine. 

The  piston  rods,  crossheads,  and  connecting  rods  are  entirely 
enclosed  to  prevent  splashing.  The  oil  is  supplied  under 
pressure  from  a  tank  above  the  cylinders,  and  after  running 
through  the  engine  bed  to  a  filter  tank  in  the  basement  it  is 
returned  to  the  tank  at  the  top  by  pumps  and  used  over 
again. 

The  valves  are  of  the  four-seated  type,  as  used  on  the  hori- 
zontal engines.    Main  and  safety  governors  are  both  provided, 


Cooling  Towers. 

The  cooling  towers  have  steel  circular  shells,  to  which 
considerable  objection  was  made  by  some  makers  who  had 
previously  been  accustomed  to  wooden  shells  for  such  plant. 
The  steel  type  may  not  be  so  artistic,  as  it  does  not  present 
such  opportunities  for  decorative  treatment  as  the  timber; 
but  the  author  considers  that  they  are  much  more  business- 
like from  the  engineering  point  of  view.  The  standard  unit 
of  size  adopted  was  for  35,0001b.  of  steam  per  hour  on  easy 
working. 


6000  HP  VERTICAL  COMPOUND 
STEAM  ENo-INhlA 


Fio.  7. 


and  the  latter,  in  addition  to. automatically  closing  the  main 
steam  valve,  opens  an  air  valve  to  break  the  vacuum.  This 
arrangement  can  also  be  operated  by  a  lever  from  the  driver's 
stand,  where  all  the  hand  wheels  and  levers  necessary  for 
working  the  engines  are  assembled. 

The  jet  condensers  are  provided  with  separate  air  pumps 
driven  from  the  low-pressure  crossheads. 

A  special  feature  which  shows  clearly  in  fig.  7,  and  has  proved 
thoroughly  satisfactory,  is  the  adoption  of  feed-water  beaters 
on  all  the  engines,  inserted  between  the  low-pressure  cylinder 
and  the  jet  condenser. 

Condensing. 

Although  the  Bow  Back  River  suffices  to  bring  freights  of 
coal  or  machinery  to  the  works,  and  affords  an  alternative 
route  to  the  railway,  the  water  supply  was  quite  insufficient 
for  condensing  purposes.  As  economical  working  cannot  be 
obtained  without  condensing,  and  as  the  space  available  was 
insufficient  for:  cooling  ponds,  arrangements  were  made  for  the 
necessary  cooling  of  the  circulating  water  in  towers. 

Jet  condensing  has  been  adopted  throughout,  due  to  the 
trouble  that  the  author  previously  experienced  in  keeping 
surface  condensers  clean  enough  to  ensure  a  good  vacuum  with 
the  temperatures  available  when  working  in  connection  with 
cooling  towers. 

As  mentioned  above,  the  Belliss  engines  are  served  by 
separate  condensers  driven  electrically,  while  the  Sulzer 
engines  each  have  their  own  duplicate  condensers  and  drive 
their  own  air  pumps. 

The  air  pumps  deliver  into  steel  hot  wells,  and  from  these 
hot  wells  the  water  is  taken  by  centrifugal  pumps,  direct- 
coupled  to  motors,  and  delivered  into  the  cooling  towers.  The 
vadium  obtained  under  normal  working  conditions  is  between 
25  in.  and  16  in. 


Figs.  1  and  2  show  the  general  arrangement  of  the  towers, 
which  are  30  ft.  in  diameter,  38  ft.  high  to  the  base  of  the 
cone  where  the  water  is  delivered  into  them,  and  85  ft.  high 
to  the  top  of  the  chimney. 

(To  be  continued.) 


TRADE  CATALOGUES. 


A  copy  of  the  fourth  edition  of  pamphlet  on  "  Two-cycle 
Gas  Engines"  has  been  received  from  Messrs.  Mather 
and    Piatt   Limited,   Salford  Ironworks,  Manchester. 

This  deals  with  the  "  Korting  "  type  of  large  gas  engines,  of 
which  the  above  firm  are  sole  English  builders,  the  sizes  ranging 
up  to  2,000  horse  power.  The  illustrations  are  exceptionally 
good. 

Messrs.  Neville  Bros.,  7  and  9,  James  Street,  Liver- 
pool, have  issued  a  new  catalogue,  describing  and  illustrating 
their  labour-saving  machine  and  tools  for  electrical  engineers, 
ccmprising  vacuum  drying  and  impregnating  chambers,  winding 
machines,  notching  and  slitting  machines,  taping  machines, 
hydraulic  presses,  shears,  screw  and  forming  machines,  milling 
machines,  drills,  etc.,  etc.;  in  fact,  all  requisites  for  the  equip- 
ment of  an  up-to-date  electrical  engineering  shop. 

From  Messrs.  the  United  States  Metallic 
Packing-  Company  Limited,  Bradford,  we  have  a 
booklet  describing  and  illustrating  the  many  applications  of 
the  "  C.  and  I."  portable  electric  drilling  machinery.  The 
British  Government  have  recently  ordered  a  number  of  these 
machines  for  use  at  the  dockyards. 

Messrs.  Chas.  Winn  and  Company,  St.  Thomas 
Works,  Granville  Street,  Birmingham,  send  catalogue  D  38  of 
engine,  boiler,  and  engine  fittings.  Amongst  the  new  specialties 
are  Winn's  improved  parallel  slide  stop  valves  containing  a 
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pair  of  wedges  and  a  spring  by  means  of  which  complete  closing 
of  the  valve  is  obtained  without  overstrain.  The  asbestos-packed 
automatic  water  gauges  and  protectors  also  have  special  advan- 
tages worthy   of  attention. 

Messrs.    Verity's    Ltd.,    31,   King    Street,    Covent  . 
Garden,  W.C.,  and  Aston,  Birmingham,  send  us  circular  of 
the  "  Aston  "  patent  electric  radiators,  of  which  they  make  a 
large  variety;  also  a  testimonial  leaflet  of  the  firm's  "arc" 
lamps. 

From  Messrs.  John  Davies  and  Son  (Derby) 
Ltd.,  All  Saints'  Works,  Derby,  come  lists  describing  the 
Smith-Davies  piecework  balance  and  premium  calculator  and 
the  Davies  speedometer.  The  former  is  an  instrument  for 
finding  quickly,  without  calculation,  the  proportion  of  the 
total  balance  money  that  is  due  individually  to  any  number  of 
men  sharing  profits  on  the  same  contract.  In  the  latter  instru- 
ment a  vacuum  is  produced  which  varies  precisely  with  the 
speed,  and  with  a  calibrated  scale  revolutions  per  minute 
or  miles  per  hour  can  be  seen  at  a  glance. 

The  Power  Plant  Co.  Ltd.,  Temple  Bar  House, 
E.C.;  works,  West  Drayton,  Middlesex:  Circular  of  machine- 
cut  double  helical  wheels  (Wiists  patent). 


PNEUMATIC  TOOLS  AS  APPLIED  TO  SHIP 
CONSTRUCTION  :  THEIR  ADVANTAGES  TO 
SHIPBUILDERS  AND  ENGINEERS.* 

By  C.  Schofield. 

C Concluded  from  paye  9Jfi.) 

We  now  come  to  the  third  class,  or  shell  rivets,  which,  in 
many  respects,  are  the  most  important  rivets  in  the  ship, 
requiring  the  most  careful  workmanship  and  the  best  finish. 
Therefore  it  is  a  serious  mistake  for  shipbuilders  to  attempt  to 
drive  shell  rivets  by  pneumatic  until  they  have  established 
pneumatic  riveting  on  all  inside  work,  because  the  men  operat- 
ing the  tools  should  be  accustomed  to  handling  the  hammers 
before  being  put  on  this  important  part  of  the  work.  It  is 
evident  at  the^tart  that  the  varying  thicknesses  of  plates,  frame 
flanges,  and  liners,  and  especially  the  depths  of  countersink, 
render  it  impracticable  to  so  gauge  the  length  of  rivet  used  that 
there  will  always  be  just  enough  metal  to  properly  fill  the 
countersink  and  finish  the  point,  and  that,  therefore,  as  in  hand 
riveting,  a  longer  rivet  must  be  used.  After  the  point  is  beaten 
down  and  the  surplus  metal  crowded  off  to  one  side,  this  surplus 
must  be  chipped  off,  and  the  point  be  finished  up,  rounded 
slightly,  and  any  seams  between  the  rivet  and  the  plate  driven 
together  and  closed.  To  do  this  a  certain  amount  of  freedom 
of  motion  must  be  allowed  in  the  hammer,  so  that  its  axis  may 
be  inclined  at  a  slight  angle  in  any  direction  with  the  axis  of 
the  rivet  itself. 

This  result  is  attained  by  mounting  a  pneumatic  hammer  in 
a  device  having  a  universal  movement  attached  to  the  end  of 
a  T  bar,  instead  of  its  being  immovably  fastened  to  it.  For 
bottom  riveting  there  is  a  flat  bar  adapted  so  as  to  be  mounted 
on  the  shell  of  a  ship  in  any  desired  position.  This  flat  bar 
carries  an  adjustable  support,  connected,  by  means  of  a  swivel 
joint,  with  a  liolder  in  which  is  mounted  an  adjustable  frame 
bar;  pivotally  supporting  at  one  end  a  pneumatic  hammer,  and 
at  the  other  an  adjustable  distance  piece. 

At  one  setting  a  space  of  14  ft.  by  16  ft.  square  can  be 
reached  with  the  above  device,  and  when  it  is  necessary  to  move 
the  device  to  another  position  the  change  can  be  effected  in 
about  ten  minutes.  A  spring  dolly  bar  is  used  for  holding-on, 
thus  dispensing  with  the  costly  method  of  a  wood  backing, 
necessary  when  a  pneumatic  holder-on  was  used,  as  was  the 
case  a  few  years  ago,  and  an  ordinary  pneumatic  chipping 
hammer  being  used  to  cut  off  the  surplus  metal  before  finally 
finishing.  It  is  evident  that  the  freedom  of  movement  of  the 
hammer  can  be  secured  in  other  ways,  such  as  a  ball  and  socket 
joint  of  large  radius,  but  we  have  found  the  above  device  more 
satisfactory  and  all  that  can  be  desired. 

For  riveting  the  side-shell  plating  the  same  device  is  used, 
with  one  exception,  and  this  is  as  follows:  There  is  a  holder 
provided  with  the  T-shaped  slot,  the  sides  of  which  form  a  bear- 
ing for  the  T-shaped  frame  bar,  while  allowing  said  bar  to  be 
moved  from  one  position  to  another  in  said  slot;  and  a  friction 
spring  and  set  screw,  respectively  adapted  to  bear  against  the 
bottom  of  said  frame  bar  when  the  latter  is  in  position  in  said 
slot,  and  to  lock  the  frame  bar  in  any  desired  position  in  said 
liolder. 

The  spring  dolly  bar  now  used  is  made  of  a  piece  of  3  in. 
pipe  about  12  in  long,  having  at  one  end  an  ordinary  cast- 
steel  handle,  while  at  the  other  there  is  a  bushing,  through 
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which  a  set  screw  holds  the  cup  or  snap.  Inside  the  pipe 
there  is  a  piece  of  round  iron,  about  6  in.  long,  backed  up  by 
a  spiral  spring. 

The  quality  of  the  work  done  by  all  these  machines,  both 
inside  and  outside  the  shell,  is  first  class  in  every  respect,  and 
far  superior  to  hand  work,  seeing  that  a  rivet  driven  by  a  pneu- 
matic hammer  has  to  be  about  12  per  cent  longer  than  a  rivet 
driven  by  hand,  which  goes  to  prove  that  the  hole  is  better 
filled  when  the  work  is  done  by  pneumatic  tools,  and  such  is  the 
unanimous  opinion  of  the  inspectors  who  have  been  and  are  on 
duty  in  the  American  shipyards. 

That  this  is  naturaL  appears  from  several  considerations. 
The  rivets  are  closed  down  more  rapidly  and  at  a  much  higher 
temperature,  and,  as  it  is  always  easy  to  bring  the  axis  ui  the 
hammer  in  line  with  the  axis  of  the  rivet,  and,  in  fact,  natural 
for  the  men  to  do  so,  the  rivet  is  plugged  at  once  by  the  first 
blows  of  the  hammer,  thoroughly  filling  the  hole  throughout 
before  the  point  begins  to  form.  The  tendency  of  hand  riveters 
to  save  labour,  to  form  the  point  without  thorough  plugging, 
leaving  a  rivet  which,  though  looking  all  right  and  passing  the 
tester,  is  liable  to  loosen  afterwards  in  service  from  the  constant 
jar  and  vibration  of  the  hull,  is,  therefore,  avoided.  In  many 
confined  places,  also,  where  only  one  man  can  strike,  and  the 
space  for  the  swing  of  the  hammer  is  confined  to  the  frame 
spacing  or  less,  hand  rivets  are  very  apt  to  be  poorly  driven,  but 
it  is  evident  that  such  considerations  do  not  affect  the  machine, 
and  that,  if  the  pneumatic  hammer  can  get  to  the  rivet  at  all,  it 
is  as  well  put  in  as  in  the  most  open  parts  of  the  work. 

As  to  the  cost  of  pneumatic  riveting,  I  submit  the  following 
figures,  which  are  piece-work  rates  current  in  the  States,  also 
figures  comparing  them  with  the  British  piece-work  hand  rates. 
In  making  this  comparison,  I  must  call  your  attention  to  the 
fact  that  both  day-work  and  piece-work  rates  in  America  are 
about  35  per  cent  higher  than  in  Great  Britain.  This  is  due 
chiefly  to  the  cost  of  living  being  higher.  So  that  the  piece- 
work prices  for  pneumatic  riveting  in  Great  Britain  should  be 
one-third  less  than  the  prices  paid  in  America. 

The  following  was  compiled  from  an  actual  test  covering  a 
period  of  three  weeks  at  the  Chicago  plant  of  the  American 
Shipbuilding  Company:  — 


Distribution.- 

No.  of 
rivets. 

Diameter 
of  rivete. 

Machine 
rate,  each. 

Hand  rate 
each. 

Inch. 

Cents. 

Cents. 

6,217 

1 

24 

4J 

Shell  

21,028 

I 

1} 

Shell  margin  (bilge  single  line)  

1,122 

i 

3 

*h 

24,032 

i 

li 

2| 

3,197 

i 

1 

3i 

.n 

v  31 

t\ 

3i 

664 

i 

if 

2} 

2,989 

n 

2J 

1,129 

i 

2i 

3A 

4,033 

3,209 

i 

n 

1,520 

11 

3\ 

4,467 

.? 

11 

2J 

12,723 

i 

1 

3 

1,184 

H 

3 

123 

i 

U 

3 

5 

J 

2 

6 

38 

a 

2 

6 

1,318 

I 

11 

5 

3,051 

3 

31 

231 

1J 

2£ 

93.4S0 

Total  cost  of  job  by  hand  would  have  been    $2,980-87 

Total  cost  of  job  by  machine  was    1,403'31 

Saving  of  machine  over  hand  work   f  1,583  56 

Average  cost  per  rivet  of  hand  work    -0319 

Average  cost  per  rivet  of  machine  work   -0150 

Average  saving  per  rivet  of  machine  over  hand  work    -0169 

Average  cost  of  machine  riveting  was  47  per  cent  of  hand  cost. 
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If  the  above  93,480  rivets  had  been  driven  by  pneumatic 
tools  in  a  vessel  building  in  a  British  shipyard  at  piece-work 
rates  one-third  less  than  are  paid  in  America,  the  result  would 
be  as  follows:  — 


Distribution. 

No.  of 
rivets. 

British 

Price 
per  100. 

pneumatic. 
Total  cost 

Briti 

Piece- 
work. 

lb  hand. 
Total  cost. 

At 

At 

d. 

£ 

§. 

d. 

d. 

£ 

S. 

d. 

6.217 

7 

0 

21 

15 

•2 

11 

10 

36 

15 

8 

Shell  

■21,628 

5 

0 

54 

i 

5 

8 

8 

93 

14 

5 

Tank  margin  

1,122 

8 

4 

4 

13 

6 

10 

(i 

5 

12 

2 

24,632 

3 

6 

43 

2 

1 

8 

6 

104 

13 

9 

3,197 

3 

6 

- 

11 

10 

8 

6 

18 

11 

Longitudinals  under  tank  . . . 

644 

5- 

0 

1 

13 

2 

9 

6 

3 

3* 

1 

2,989 

3 

6 

5 

4 

7 

9 

6 

14 

3 

11 

1,129 

0 

8 

19 

0 

10 

0 

12 

11 

4,033 

i 

2 

8 

8 

0 

10 

6 

21 

3 

6 

1,520 

5 

0 

3 

16 

0 

10 

0 

12 

0 

3,209 

3 

6 

5 

12 

4 

10 

16 

16 

11 

4  407 

'  8 

6 

16 

4 

10 

6 

23 

8 

0 

C.  V.  K.  vertical  keelson  

12,723 

2 

10 

18 

0 

6 

8 

6 

54 

1 

1,184 

4 

2 

4 

s 

6 

5 

0 

8 

123 

8 

6 

0 

4 

4 

8 

0 

10 

5 

5 

u 

0 

4 

11 

6 

0 

0 

38 

9 

0 

2 

11 

6 

0 

4 

4 

3,051 

4 

2 

6 

1 

0 

10 

13 

V.i-2  17  2 

416 

19 

1 

£416  19  1 
192  17  2 


Amount  saved  by  machine  over  hand  (British  rates)   £224    1  11 

The  amount  that  should  be  added  to  machine  cost  to  cover 
interest,  maintenance  of  plant,  and  operation  of  compressor,  is 
about  15  per  cent  of  the  gross  earnings  of  the  tools. 

It  is  only  fair  to  mention  that,  at  the  time  the  above  test 
took  place,  about  seven  years  ago,  pneumatic  tools  were  not 
as  perfect  as  they  are  to-day,  and  their  application  to  ship 
construction  has  been  very  much  simplified.  For  instance, 
when  driving  bulkheads  and  shell  it  was  customary  to  use  a 
pneumatic  holder-on,  which  n6cessitated  something  to  act  as  a 
backing  for  the  tool,  said  backing  having  to  be  built  up,  which 
added  considerably  to  the  total  cost  of  riveting,  whereas  now  a 
spring  dolly  bar  is  used,  which  the  holder-on  holds  in  his  hands; 
again,  the  shell  device  for  holding  the  riveting  hammer  while 
driving  the  rivet  has  been  very  considerable  improved,  and 
can  be  removed  from  one  position  to  another  on  the  ship  in  less 
than  one-fifth  the  time  required  to  remove  the  old. device. 

In  conclusion,  I  should  Hke  to  say  that,  while  visiting  the 
various  shipyards  on  the  Clyde,  one  of  the  most  prominent 
shipbuilders  called  my  attention  to  the  fact  that  since  com- 
mencing to  use  pneumatic  tools  they  have  turned  out  20  per 
cent  more  tonnage,  from  the  same  building  berths,  than  they 
did  before.  So  there  is  not  only  a  saving  in  the  reduced 
price  of  work  done  by  pneumatic  tools,  but  also  a  great  saving 
in  time,  which  is  a  very  important  item  to  a  shipbuilding  com- 
pany who  are  limited  to  space  and  have  not  sufficient  berths  to 
accommodate  all  the  vessels  they  have  on  order. 

Thus  it  will  be  seen  that,  while  pneumatic  tools  are  still 
only  in  their  infancy,  there  is  no  limit  to  the  advantages  that 
shipbuilders  and  engineers  can  gain  by  their  use  in  connection 
with  shipbuilding  and  engineering. 

In  addition  to  the  tools  already  mentioned,  there  are  now  on 
the  market  pneumatic  hoists,  rammers,  moulding  machines, 
wood-deck  caulking  machines,  wood-deck  planing  machines, 
painting  machines,  and  large  hammers  for  blacksmith  work. 


Personal. — We  learn  that  Mr.  John  Cowan  has  resigned 
the  managing  directorship  of  the  Stirling  Boiler  Co.  Ltd.,  of 
Motherwell,  and  25,  Victoria  Street,  Westminster.  The  direc- 
tors have  appointed  Mr.  E.  G.  Constantine,  A.M.Inst.C.E., 
M.I.Mech.E.,  of  Manchester,  to  be  managing  director,  and  he 
will  enter  upon  his  duties  at  Motherwell  at  1st  January  next. 
Mr.  Cowan  still  retains  his  interest  in  the  company,  and  will 
continue  to  be  chairman  of  the  directors. 


THE   PRACTICAL    USE   AND    ECONOMY  OF 
HIGH-SPEED  STEEL.* 

By  J.  M.  Gledhill. 

( Concluded  from  page  944-J 

Bkfoke  leaving  the  subject  of  milling,  attention  may  be 
drawn  to  the  machine  specially  designed  and  constructed  for 
the  purpose  of  demonstrating  the  milling  powers  of  the  "  A.W.'' 
cutters  shown  at  the  Liege  Exhibition.  This  machine  is  driven 
by  a  40  horse  power  motor,  and  the  following  table  will  convey 
some  idea  of  what  we  may  expect  being  able  to  regard  as 
good  practice  in  the  near  future. 


Brand  of  steel 
and  size  of  cutter 

Material  cut. 

Cutting 
speed, 

fectper 
miu. 

Metal  under 
cut. 

Travel 
per 

Weight 
of  metal 

used. 

Depth. 

Width. 

min. 

removed 
per  hour. 

A  W."  6 in.  dia.  X  ) 
12  in.  loDg  | 

Forged  steel 

192 

h  in. 

7J  in. 

8  in. 

127 

'  A.W."  do. 

Do. 

ISO 

i  in. 

7Jin. 

6  in. 

382 

"A.W."  do. 

Do. 

75 

ljin. 

Ik  in. 

1  2  in. 

191 

"A.W."    5in.  dia. 

Cast  iron 

107 

Jin. 

6  in. 

4  in. 

305 

Perhaps  one  of  the  most  useful  of  all  the  applications  follow- 
ing the  development  of  high-speed  steel  has  been  the  manu- 
facture of  twist  drills  from  it. 

It  has  been  asserted  that  high-speed  drills  are  rather  too 
expensive  except  for  special  use,  but  from  figures  supplied 
to  the  writer  by  many  users  and  the  workshop  practice  of 
his  firm  it  shows  that  such  assertions  are  not  facts.  In  suiDport 
and  in  proof  some  examples  may  here  be  given. 

A  letter  received  from  a  large  firm  of  structural  engineers 
in  Glasgow  who  are  using  "  A.W."  drills,  contained  much 
valuable  information,  from  which  the  following  extract  is 
quoted  :  — 

"Drilling  mild  steel  2J  in.  thickness  made  of  5|  in.  plates 
and  one  ■§  in.  angle  iron,  a  I5/IC  in.  diameter  '  A.W.'  twist  drill, 
running  at  275  revolutions  per  minute  with  a  feed  of  75  cuts 
per  inch  of  penetration,  drilled  7,924  holes  without  requiring 
re-grinding,  each  hole  being  drilled  in  42  seconds." 

Referring  to  the  trials  made  by  the  writer's  firm,  these 
have  been  of  a  very  severe  nature  indeed,  and  were  made  in  a 
new  radi;\l  arm  machine  of  their  own  manufacture  designed 
for  using  high-speed  drills  and  fitted  with  positive  geared 
feeds,  the  width  of  the  driving  belt  being  5  in.,  and  giving 
ample  power.  For  the  purposes  of  the  trials  a  number  of  drills 
were  taken  from  stock,  so  that  the  results  would  be  repre- 
sentative of  the  capacity  of  drills  usually  manufactured.  The 
results  show  beyond  any  possible  doubt  that  under  ordinary 
conditions  and  in  suitably-designed  machines  it  is  practically 
impossible  to  break  these  drills.  Samples  of  drilling  work  are 
here  appended.  The  machine  referred  to  is  illustrated  by 
fig.  1,  and  the  plates  drilled  by  fig.  2. 


Diameter  and 

brand  of 
drill  used. 

Speed. 

Feed. 

Material 
drilled. 

Revs,  of  drill 
per  minute. 

si 

o  » 

Cuts  per  inch 
of  traverse. 

Feed  inches 
per  minute. 

No.  of  holes 
drilled. 

Condition 
of  drill. 

1  "A.W." 
high  speed 

Two  J  in.  steel  plates 
secured  together 

497 

130-1 

46 

10-8 

50 

Good 

497 

97-6 

46 

10-8 

50 

Good 

497 

81  -3 

40 

10'S 

50 

Good 

2  >! 

497 

65" 

46 

10  S 

50 

Good 

497 

48*8 

46 

10-S 

50 

Good 

1 

X  " 

497 

32  5 

46 

10'S 

28 

Eud  of 
drill  bruke 

SI  >> 

2  in.  cast-iron  plate 

630 

129-0 

35 

IS 

400 

Good 

Note.— 497  revolutions  represent  the  maximum  speed  of  machine. 


The  drills  used,  together  with  the  plates,  are  placed  on 
the  table  for  examination,  and  it  will  be  seen  that  they  are 
in  excellent  condition. 

These  results  it  will  be  seen  show  the  high-speed  drills  to 
possess  great  torsional  strength,  for  with  a  feed  of  46  cuts 
per  inch  (0'21  in.  per  revolution)  when  drilling  steel  of  the 
strength  and  depth  stated,  and  with  the  size  of  drills  used,  the 
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lest  in  this  respect  is  indeed  a  severe  one.  Of  course,  it  should 
not  be  inferred  from  these  results  that  it  is  advisable  to  always 
work  drills  at  such  speeds  and  feeds,  for  the  latter  especially  is 
dependent  to  a  very  great  extent  upon  the  character  of  the 
work  being  drilled  and  also  the  rigidity  and  excellence  of  the 
machine  used,  and  it  cannot  be  expected  to  obtain  such  results 
unless  the  machines  are  up  to  the  work  the  steel  will  do. 

Illustrations  of  the  great  superiority  of  "  A.W."  high-speed 
drills  over  the  ordinary  carbon  steel  drills  are  furnished  by  the 
examples  giveu  below. 

Drilling  the  holes  in  pyrometer  test  cylinders,  at  a  speed  of 
240  revolutions  per  minute,  a  drill  of  ordinary  quality  drilled 
104  holes  without  grinding,  whereas  an  "A.W."  drill,  used 
under  exactly  the  same  conditions,  drilled  1,126  holes  without 
grinding,  showing  an  advantage  of  nearly  five  times  in  favour 
of  the  high-speed  drill.  The  drills  are  ||-  in.  diameter,  used  iu 
an  automatic  machine,  and  drill  1J  in.  deep  through  mild  steel. 
When  using  ordinary  drills  it  was  found  that  they  did  not 
withstand  1  lie  stresses  so  well  as  the  "A.W."  drill. 

The  "AAV."  steel  has  also  been  used  with  success  for  lathe 
centres  in  the  movable  headstoeks,  and  a  comparison  with 
similar  centres  of  ordinary  crucible  steel  resulted  as  follows, 
three  centres  of  each  brand  of  steel  being  used:  — 


Brand  of 
steel  used. 

No.  of 
forgiugt 
tmncd 

Condition  ot 
ci  litre. 

Brand  ..f 
sleel  used. 

No.  of 

turning* 
i  tirut  d 

Condition  of 
penuv. 

Ordinary 

"A.W."  (1) 

218 

Bioke 

emboli  (I) 

30 

Eroke 

"A.W."  (2) 

557 

Required 

„  (-') 

230 

Required 

le-Ki  Hiding 

re-grh-ding 

"A.W."  (») 

S6) 

Uoinju •  i  d 

(3) 

24S 

"  Note: — Centres  Nos.  1  and  2  of  '  A.W.'  steel  are  old  centres, 
each  having  worked  continuously  for  six  months,  and  have  not 
been  re-hardened.    The  No.  3  centre  was  new  from  stock. 

"  The  centres  of  ordinary  carbon  steel  were  all  new,  not 
having  been  previously  used. 

"  The  centres  made  of  'A.W.'  steel  are  very  much  tougher  than 
those  of  carbon  steel,  the  breakages  averaging  less  than  30 
per  cent  of  the  latter." 

The  superior  wearing  qualities  of  high-speed  steel  were  also 
evidenced  when  used  for  steadies  in  a  high-speed  turret  lathe, 
a  comparison  showing  more  than  20  to  1  iu  favour  of  "A.W." 
compared  with  steadies  of  ordinary  steel. 

Results  equally  successful  have  followed  the  use  of  high- 
speed steel  for  tube-expanding  tools,  tappets  for  Corliss  valve 
gears,  sprocket  wheels,  and  many  other  instances  when  it  is 
required  to  withstand  hard  wear. 

Circular  saws  of  "  A.W."  steel  are  performing  similar  work 
to  saws  of  ordinary  steel,  but  in  a  very  much  less  time,  and 
will  cut  for  a  considerably  longer  period  without  sharpening. 
For  saws  of  large  diameter  the  writer's  firm  have  a  special 
design,  as  illustrated  by  fig.  3,  the  body  being  made  of  mild 
steel,  and  fitted  with  hardened  and  tempered  teeth  of  "  A.W." 
steel.  The  saw  is  designed  to  dispense  with  the  use  of  stting 
up  screws,  etc.,  the  stress  of  cutting  being  transferred  to  the 
body,  owing  to  the  teeth  being  fitted  into  and  forming  part  of 
the  saw.  The  whole  of  the  teeth  are  interchangeable  and 
secured  with  screws  and  ground  with  a  side  relief,  so  that  it  is 
only  necessary  to  grind  the  tops  of  the  teeth  when  sharpening, 
which  may  be  done  in  the  usual  forms  of  machines  provided 
lor  that  purpose,  thus  saving  the  expense  of  removing  each 
tooth  and  the  consequent  re-setting  after  grinding.  By  reason 
of  the  width  of  the  teeth  being  but  slightly  greater  than  half 
the  entire  width  of  the  cut,  the  effect  is  that  of  a  staggered 
cutter,  allowing  the  chips  to  clear  freely.  The  teeth  being 
interchangeable,  they  can  bo  carried  in  stock,  and  fitted  in 
place  by  the  machine  operator.  The  saws  are  made  in  diameters 
from  18  in.  upwards,  the  minimum  width  of  cut  being  f  in.,  and 
are  being  used  with  great  satisfaction  in  the  works  of  the 
writer's  firm  for  cutting  armour  plates,  steel  castings,  beams, 
etc. 

"  A.W."  steel  has  also  proved  very  durable  for  chipping 
chisels  when  used  in  pneumatic  hammers. 

It  cannot  be  considered  that  anything  approaching  the  full 
development  of  high-speed  steel  and  its  practical  uses  has  yet 
been  attained,  for  fresh  applications  are  constantly  taking  place, 
and  it  seems  quite  certain  that  the  time  is  not  far  distant  when 
the  use  of  high-speed  steel  for  taps,  reamers,  screwing  dies, 
saws,  etc.,  will  lie  as  great  as  it  is  now  being  used  for  other 
piii  poses. 

Finishing. 

Doubts  have  arisen  at  times  as  to  whether  high-speed  steel 
would  take  finishing  cuts.  In  the  early  stages  of  its  manu- 
facture such  contentions  were  somewhat  justifiable,  but  with 
the  knowledge  gained  from  its  use,  together  with  greater  experi- 


cKce  and  knowledge  of  its  manufacture,  the  early  difficulties  have 
been  largely  overcome. 

The  writer  wishes  it  to  be  understood  that  he  docs  not  state 
that  rapid-cutting  steel  will  produce  a  high  finish  under  all 
conditions,  for  with  certain  metals  a  special  carbon  alloy  steel, 
suitable  for  hardening  in  water,  will  give  greater  satisfaction, 
but,  on  the  other  hand,  there  are  vtry  many  operations  where 
high-speed  steel  will  produce  the  desired  finish,  and  by  reason 
of  greater  endurance  continue  to  work  for  very  much  longer 
periods  than  water-hardening  steels,  and  in  such  cases  there 
can  be  no  doubt  of  its  advantage  for  this  work.  In  fact,  many 
instances  could  be  quoted  where  ordinary  steel  has  failed  and 
been  successfully  replaced  with  high-speed  steel. 

A  striking  examrjle  of  this  is  shown  in  the  production  of 
pyrometer  cylinders.  These  cylinders  are  made  of  mild  steel 
in  an  automatic  machine  made  by  Alfred  Herbert  Limited,  of 
Goyeatry,  and  the  limit  of  error  allowed  in  weight  is  only  five 
grains.  With  "  A.W."  steel  an  average  production  of  upwards 
of  1,000  is  obtained  without  grinding,  whereas  when  using 
ordinary  steel  the  tools  require  grinding  alter  producing  190 
cylinders  only.  Several  cylinders  are  shown  for  inspection, 
and  the  good  finish  can  be  judged  from  an  examination  of 
thorn. 

This  finishing  and  enduring  quality  of  "A.W."  steel  is 
especially  advantageous  for  us  in  the  automatic  class  of 
machinery,  and  whenever  it  is  desired  to  produce  work  in 
quantities  of  uniform  size  and  weight,  the  great  resistance 
of  the  steel  to  wearing  ensuring  work  of  a  high  degree  of 
accuracy,  and  saving  much  time  that  would  otherwise  be  spent 
in  sharpening  and  setting  of  the  tools. 


Oaf  for  Hkadstock  for  No.  16  Combination  Turret  Latue 
Cast  iron. 


Milling  Caps  with  Gang  Cutters. 
C  itting  speed  70ft.  per  minute.    Feed  4  iu.  per  minute. 
Cuts  i  in.  deep,  3  in.  wide. 


ArmJfor  No.  'J  Horizontal  Milling  Machine. 
Cast  iron. 

I 


Milling  Faces  of  Arm  (shaded). 
Cutting  speed  67  ft.  per  minute     Feed  3  in.  per  minute. 
Cuts     in.  deep,  5  in.  wide. 

R.B.SUI.TS  OBTAINED  WITH  "A.W."  HIGH-SPEED  STEEL  AT  MESSRS.  ALFRED  HeRBEU'1 

It  is  now  recognised  that  high-speed  steel  is  not  a  thing 
of  the  moment,  but  has  taken  a  permanent  place  in  the  work- 
shop and  manufacturing  world,  as  is  shown  by  the  rapid  head 
way  it  has  made  in  the  engineering  world,  and  the  efforts  made 
by  users  to  obtain  the  best  advantages  from  its  use.  To  do 
this  it  is  essential  that  due  regard  be  paid  to  the  quality  of 
steel  used,  especially  to  see  that  it  is  regular  and  uniform,  and 
also  to  the  proper  system  of  forging  and  hardening  operations. 

Speaking  generally,  however,  for  the  use  of  high-speed  steel, 
it  is  now  understood  that  the  interests  of  both  the  steel  maker 
and  machine  builder  coincide,  being  the  complement  of  each 
other. 
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LAUNCHES  AND  TRIAL  TRIPS. 


Cheong-Shing. — On  November  25tli  Messrs.  William 
Dobson  and  Company  launched  from  their  shipbuilding  yard 
at  Walker  a  stesl  screw  steamer  which  they  have  built  to 
the  order  of  ,  the  Indo-China  Steam  Navigation  Company 
Limited,  of  I  onion,  for  their  special  service  on  the  China 
coa:-t.  The  vessel  is  of  the  spar  deck  type,  with  bridge  and 
forecastle,  and  is  of  the  following  dimensions:  Length  between 
perpendiculars,  265  ft.;  breadth,  40  It.  ;  depth  moulded, 
23  ft.;  and  she  is  designed  to  carry  a  dead  weight  of  about 
2,600  tons  on  a  light  draught  and  steam  at  a  good  speed.  The 
arrangements  are  all  made  suitable  for  the  company's  Eastern 
trade,  the  upper  decks  being  all  of  teak.  The  propelling 
machinery,  which  is  being  constructed  by  the  North-Eastern 
Marine  Engineering  Company  Limited,  of  Wallsend.  consists 
of  a  set  of  triple-expansion  engines,  having  cylinders  20, 
and  54  in.  diameter,  and  39  in.  stroke.  Steam  is  supplied  by 
one  large  single-ended  boiler,  fitted  with  Howdeu's  system 
of  forced  draught.  Before  leaving  the  ways  the  vessel  was 
christened  Cheong-Shing. 

Samara- — Messrs.  William  Gray  and  Co.  Ltd.  launched 
on  Nov.  27th  the  handsome  steel  screw  steamer  Samara,  which 
they  have  built  for  Messrs.  Maclay  and  Mclntyre,  Glasgow. 
She  will  take  the  highest  class  in  Lloyd's,  and  is  ot  the  following 
dimensions:  Length  over  all,  342  ft.;  breadth,  49ft.  2J-  in. ; 
and  depth,  24ft.  3iin.;  with  long  bridge,  poop,  and  top- 
gallant forecastle.  Triple-expansion  engines  are  being  supplied 
by  Messrs.  Blair  and  Company  Limited,  Stockton,  having 
cylinders  24  in.,  39  in.,  and  64  in.  diameter,  with  a  piston 
stroke  of  42  in.,  and  two  large  steel  boilers  for  a  working 
pressure  of  180  lb.  per  square  inch.  The  steamer  was  named 
Samara. 

HymettUS. — There  was  launched  on  November  25th  from 
the  yard  of  Palmer's  Shipbuilding  and  Iron  Company  Limited, 
Jarrow,  a  finely-modelled  steel  screw  steamer,  built  to  the 
order  of  Messrs.  Archibald  Carrie  and  Company,  of  Melbourne 
Her  dimensions  are:  Length  between  perpendiculars,  400  ft  ; 
breadth  moulded,  52  ft.;  depth  moulded,  27  ft.  6  in.  The  vessel 
is  to  be  rigged  as  a  two-masted  fore  and  aft  schooner,  and 
has  been  built  under  Lloyd's  special  survey  to  class  100  Al. 
She  is  of  the  three  deck  type,  with  shelter  deck  all  fore  and 
aft,  fitted  with  the  usual  tonnage  opening  aft.  The  shelter 
deck  is  of  steel  sheathed  with  teak,  the  upper  and  main  decks 
being  of  steel  all  fore  and  aft.  Accommodation  is  fitted  on  the 
shelter  deck  amidships  for  42  first-class  passengers.  She  will 
carry  about  6,800  tons  dead  weight  on  a  moderate  draught  of 
water,  and  is  to  be  fitted  with  engines,  also  constructed  by 
Palmer's  Company,  the  cylinders  being  28  in.,  46  in.,  76  in.,  by 
51  in.  stroke,  with  three  main  boilers  14  ft.  8  in.  by  11  ft.  6  in., 
fitted  with  Howden's  system  of  forced  draught,  and  constructs  J 
to  pass  Lloyd's  and  Board  of  Trade  regulations  for  180  lb. 
working  pressure.  The  vessel  has  also  Weir's  feed  pumps,  See's 
ash  ejector,  large  donkey  boiler,  winch  condenser,  and  other 
auxiliaries  for  the  special  requirements  of  her  trade,  liie 
vessel  was  named  Hymettus. 

Clatl  Macpherson. — On  November  25th,  the  steamship 
Clan  Macpherson,  which  is  a  sister  ship  to  the  Clan  Matheson, 
recently  launched,  had  a  successful  trial  trip  in  Hartlepool 
Bay,  after  adjusting  compasses,  and  attained  a  speed  of  13 
knots.    The  vessel  afterwards  proceeded  to  Glasgow. 

Clan  Matheson. — On  November  27th,  Messrs.  Fumess, 
Withy,  and  Company  Limited,  Hartlepool,  launched  the  large 
vessel  Clan  Matheson,  which  they  have  built  to  the  order  of 
the  Clan  Line  (Messrs.  Cayzer,  Irvine,  and  Company),  Glasgow. 
The  vessel  is  over  400  ft.  in  length,  of  the  three-deck  type, 
with  two  steel  decks  laid  all  fore  and  aft,  and  is  classed  100  Al 
with  Lloyd's,  the  scantlings  being  considerably  in  excess  of 
that  society's  requirements.  The  total  capacity  of  the  vessel 
is  431,718  cubic  feet..  She  has  a  cellular  double  bottom  all 
fore  and  aft.  Triple-expansion  engines  will  be  supplied  and 
fitted  by  Messrs.  Richardson,  Westgarth,  and  Company  Ltd., 
Hartlepool,  with  cylinders  26  in.,  43  in.,  71  in.,  by  48  in.  stroke ; 
two  boilers,  16  ft.  2  in.  by  lift.  9  in.  and  200  1b.  working 
pressure,  fitted  with  Howden's  forced  draught. 

Century. — On  November  28th  au  important  launch  took 
place  from  the  yard  of  the  Northumberland  Shipbuilding  Con' 
pany  Limited,  Howdon-on-Tyne,  the  vessel  being  a  finely- 
moulded  steamer,  built  to  the  order  of  Messrs.  Furness,  Withy, 
and  Company  Limited,  West  Hartlepool,  for  Messrs.  the  Howard 
Smith  Company  Limited,  of  London  and  Melbourne.  This 
steamer  is  372  ft.  long  by  48  ft.  beam  by  30  ft.  10  in.  depth 
moulded,  and  has  been  built  under  special  survey  to  the  highest 
class  at  British  Corporation.  She  is  fitted  with  long  poop,  long 
bridge,  top-gallant  forecastle,  the  accommodation,  which  is 
very  ample,  being  all  placed  in  steel  houses  on  the  bridge  deck. 
The  'tween  decks  are  lofty  and  so  arranged  that  cattle,  troops, 
or  emigrants  may  be  carried  if  necessary.  Very  special  attention 
has  been  paid  to  the  loading  and  discharging  gear,  and  a 


complete  outfit  for  the  rapid  handling  of  cargoes  is  being 
arranged  for,  consisting  of  eight  steam  winches  by  Messrs. 
John  Lynn  and  Company,  Sunderland,  a  large  number  of  cargo 
derricks,  steam  steering  gear  by  Messrs.  Ilastie  and  Company, 
Greenock,  and  steam  windlass  by  Messrs.  Emerson,  Walker,  and 
Thompson  Bros.  She  is,  of  course,  fitted  with  the  usual  water 
ballast  arrangements  for  light  passages.  She  has  been  con- 
structed to  a  fine  model  with  a  view  to  rapid  speed  and 
economy  in  fuel,  and  the  machinery  will  be  supplied  by  Messrs. 
Richardson,  Westgarth,  and  Company  Limited,  Sunderland, 
consisting  of  engines  with  cylinders  25  in.,  41  in.,  and  69  :n., 
by  48  in.,  three  large  steel  boilers  14  ft.  by  10  ft.  9  in.,  180  1b. 
working  pressure.  The  steamer,  which  is  a  duplicate  of  the 
steamship  Aeon,  recently  built  by  the  Northumberland  Ship- 
building Company  Limited  for  Messrs.  the  Howard-Kn.ith 
Company  Limited,  will  carry  about  7,2.3'>  tons  loaded,  and  is 
expected  to  steam  about  10  knots  speed. 

Royal  Crowil-  —  On  November  27th  there  was  launched 
from  the  yard  of  the  Sunderland  Shipbuilding  Company  Ltd. 
a  steel  screw  steamer,  370  ft.  between  perpendiculars,  by  50  ft. 
breadth  extreme,  by  27  ft.  9  in.  deep,  having  poop,  bridge, 
and  top-gallant  forecastle,  classed  100  Al  at  Lloyd's,  under 
special  survey,  single-deck  type.  The  vessel  is  built  to  carry 
7,000  tons  dead  weight,  and  is  fitted  with  deep  tank  in  after 
main  hold,  suitable  for  either  cargo  or  water  ballast,  in 
addition  to  cellular  bottom  and  peak  tanks.  Large  and 
powerful  machinery  will  be  supplied  by  the  North-Eastern 
Marine  Engineering  Company  Limited,  Sunderland,  of  the 
most  modern  type,  and  all  the  latest  ajjpliances  are  fitted  for 
its  efficient  and  economical  working.  On  leaving  the  ways 
the  steamer  was  named  Royal  Crown.  The  vessel  has  been 
built  to  the  order  of  Mr.  J.  L.  Knott,  of  Newcastle. 

Agga- — Messrs.  the  Laxevaags  Engiuering  and  Shipbuilding 
Company,  Bergen,  Norway,  launched  on  December  1st  the 
steamship  Agga,  built  to  the  order  of  Wiliam  Hansen,  Esq.,  of 
Bergen.  The  principal  dimensions  are:  Length  extreme, 
239  ft.  6  in.;  breadth,  35ft  ■  depth  moulded,  16  ft.  10  in.  The 
machinery  is  also  constructed  by  the  Laxevaags  Company,  the 
cylinders  being  16  in.  by  254  in.  by  43  in.  diameter  by  30  in. 
stroke.    The  working  pressure  is  175  lb.  per  square  inch. 

Bingera. —  the  new  turbine  screw  steamer  Bingera,  built 
and  engined  by  Messrs.  Workman,  Clark,  and  Company  Limited, 
Belfast,  for  the  Australasian  passenger  trade  of  the  British 
India  Steam  Navigation  Company  Limited,  underwent  her 
official  speed  trials  on  the  Clyde  on  December  5th.  The  Bingera 
is  a  handsomely-modelled  vessel  of  2,100  tons,  and  her  turbines 
are  capable  of  developing  5,500  horse  power.  The  speed  trials 
took  place  over  the  measured  mile  at  Skelmorlie,  when  the  speed 
attained  was  considerably  in  excess  of  that  guaranteed.  After 
undergoing  the  various  tests,  the  vessel  proceeded  down  the 
Firth  for  a  twelve  hours'  full-power  trial,  and  notwithstanding 
the  heavy  weather  which  prevailed  the  steadiness  of  the  vessel 
and  absence  of  vibration  were  favourably  commented  on  by 
those  on  board. 

Independencia. — There  has  just  taken  place  the  trial  trip 
of  the  screw  steamer  Independencia,  built  by  Smith's  Dock 
Company  Limited,  of  North  Shields.  The  dimensions  of  the 
vessel  are  220  ft.  by  32  ft.  by  21  ft.,  with  engines  built  by  Messrs. 
MaeColl  and  Pollock  Limited,  Sunderland,  of  the  triple-expan- 
sion type,  with  cylinders  17 in.,  28  jin.,  46  in.,  by  30  in.  stroke. 
Both  hull  and  engines  have  been  built  under  Lloyd's  special 
survey,  and  will  be  to  the  highest  class,  viz.,  100  Al.  The  vessel 
has  been  built  for  the  special  trading  in  South  America,  and 
is  of  the  awning  deck  type.  The  upper  deck  is  of  teak,  and  on 
this  is  erected  deck  houses  for  the  accommodation  of  passengers, 
and  the  vessel  is  fitted  with  electric  light  throughout.  Special 
arrangements  for  quick  loading  and  discharging  are  provided. 
The  vessel  is  also  fitted  with  steam  steering  gear.  The  trial 
trip  was  most  successful,  the  engines  running  very  smoothly, 
a  speed  of  11  knots  being  maintained  throughout. 

Kilchattan- — Messrs.  Charles  Connell  and  Co.  Ltd.,  White- 
inch,  launched  on  December  13th  the  steel  screw  steamer  Kil- 
chattan for  Messrs.  Napier  and  Connell  Ltd.,  Glasgow.  The 
dimensions  are:  Length,  362  ft.;  breadth,  47  ft.  7  in. ;  depth, 
29  ft.;  with  a  gross  tonnage  of  about  3,850  tons,  and  a  dead- 
weight carrying  capacity  of  6,400  tons.  She  has  been  built  to 
Lloyd's  highest  class,  with  cellular  double  bottom  right  fore 
and  aft,  and  is  fully  equipped  with  all  the  most  modern  appli- 
ances for  the  safe  and  efficient  working  of  the  vessel.  The 
machinery  is  being  supplied  by  Messrs.  Dunsmnir  and  Jackson 
Ltd.,  Govan. 


NAVAL  NOTE. 

Warrior. —  Ihe  first-class  armoured  cruiser  Warrior  was 
successfully  launched  from  Pembroke  Dockyard  on  November 
25th.  The  estimated  maximum  speed  of  the  ship  is  about  22 
1  3  knots,  and  the  cost  of  vessel,  her  fittings,  and  equipment  is 
put  at  ,£1,173,946. 
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QUERIES  AND  REPLIES. 


Communications  intended  for  insertion,  should  he  addressed  to  The 
Editor,  "  Practical  Engineer,"  359,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1945.  Cup  Leathers.— I  shall  be  obliged  if  any  reader  can  describe 
the  best  method  of  making  hydraulic  cup  leathers,  either  from  sole 
or  chrome  leather. — C.  L. 

1946.  Steam  Raising. — Is  there  any  system  by  which  steam  can  be 
economically  raised  by  use  of  gas,  producer  or  any  other  kind  of 
gas,  instead  of  coal  ?  Motive  power  is  required  for  driving  a  gas 
engine.    Steam  is  also  required. — N.  C. 

1947.  Colouring  Brass. — Will  some  reader  inform  me  how  brass 
gas  chandeliers  are  coloured  1  I  should  like  to  know  the  steel  grey 
and  bronze  or  chocolate  colours.  Is  there  any  book  on  colouring 
of  metals?    Any  practical  bints  will  oblige. — C.  H.  D. 


1914.  Drying  Apparatus.— The  air  supply  to  a  drying  apparatus  is 
2,000  cubic  feet  per  minute  ;  temperature,  72  deg.  Fah.;  dew 
point,  58  deg.,  therefore  containing  53  grains  vapour  per  cubic 
foot,  the  degree  of  humidity  being  61  (saturation  100).  Part  of 
the  air  supply  is  passed  through  a  fire,  and  the  whole  of  it  is  passed 
through  the  material  to  be  dried  ;  after  which  the  temperature  of 
the  air  is  found  to  be  89  deg.,  dew  point  87'4  deg.,  therefore  con- 
taining 13"7  grains  vapour  per  cubic  foot,  the  degree  of  humidity 
being  95.  Now,  what  I  want  to  know  is  :  What  is  the  volume  of 
air  leaving  the  apparatus  ?  Or,  what  amount  of  moisture  has  been 
removed  from  the  material  ?  I  should  be  glad  of  the  help  of  any 
reader  used  to  handling  such  problems. — Namron. 

Answer  No.  1. — Letp  v  and  T  =  the  pressure  volume  and  absolute 
temperature  of  the  air  before  passing  into  the  drier,  and  p^  v1  and 
1\  the  same  on  its  emission.  Then  the  final  volume  can  be  calcu- 
lated from  the  formula 

p  v  =  a  T 

where  a  —  53'2. 

p  +  2000  =  53-2  x  533  ; 


P  - 


53-2  x  533  283556 


Then 


2000  2000 

Pi  vi  =  a  Ti 
14-144  x  v  =  53-2  x  550 

.   ,  _  53-2  x  550  _  29260  _ 
14144  14T144 


=  14 '144  lb.  per  square  inch. 


2070. 


Grains  of  moisture  per  cubic  foot  per  minute  = 

137  -  5-3  =  8-4 

2070  x  8-4  -  173880  grains,  or  24'84  lb.  per  minute. 

"  Namron "  will  find  some  useful  information  on  this  subject  in 
the  articles  on  "  Humidification  in  Textile  Factories."  which 
appeared  in  The  Practical  Engineer  during  August,  1905.—  G,  W. 

A  nswer  No.  2. — Let  V,  P,  T,  and  F  represent  the  volume,  pressure, 
temperature,  and  elastic  force  of  vapour  of  the  given  mixture  in 
one  condition,  and  v,  p,  t,  and  f  the  corresponding  values  in  the 
other  condition  ;  then 

=  V  x  (p  +  f)  x  (461  +  Q 
(P  +  F)  x  (461 +  T)  ' 

The  elastic  force  of  water  vapour  in  inches  of  mercury  can  be  found 
in  any  published  table  of  the  experiments  of  Regnault,  or  they  can 
be  approximately  calculated  by  the  formula 


F  _  /temperature  (Fah.)  +  100\c 
177 


which  is  for  fresh  water  only.  Kegnault's  table  gives  for  72  deg. 
F  =  "785  in.  and  for  89  deg.  F  =  1'366  in.  Taking  the  mean  atmo- 
spheric pressure  as  equal  to  29'92  in.,  and  noting  that  this  is  constant, 
we  have 


=  2000  x  (29-92  +  1-366)  x  (461  +  89  deg.) 
(2F92T  -785)  x  (461  +  72  deg.) 


2102-8. 


Thus,  for  2,000  cubic  feet  of  mixture  that  enters  the  drying 
apparatus  every  minute.  2,102'S  cubic  feet  must  leave  it  in  the 
same  time. — Mancunian. 


1916.  Efficiency  of  Plant. — If  the  speed  and  power  of  machinery  is 
kept  right  at  a  boiler  pressure  of  75  lb.,  is  there  any  loss  sustained 
by  the  plant  supposing  the  steam  machinery  be  designed  for  a 
higher  pressure  ? — G.  R.  McG. 

Answer, — "  G.  R.  McG.'s"  query  is  not  sufficiently  clear  in  its 
meaning  to  enable  one  to  give  a  definite  answer.  If  iie  is 
designing  an  engine  to  be  economically  worked  by  steam  at  a  higher 
pressure  than  75  lb ,  it  is  obvious  the  cylinder  will  be  too  small  for 
economic  working  at  751b.,  and  to  that  extent  there  will  be  a  loss 
sustained  by  the  existing  plant.  —  A.  S. 

1929.  Steel  Joists. — Would  any  reader  give  a  formula  for  calculating 
the  safe  load  on  rolled  steel  joists  section,  both  single  and  one  on 
the  other  riveted  together,  the  distance  of  rivets  and  section  ;  the 
joists  to  be  used  as  beams  lying  level,  and  not  used  as  stanchions  ? — 
A.  L. 

Answer. — If  "A.  L."  designs  the  sizes  of  his  joists  so  that  their 
depth  is  not  less  than  ^  and  the  width  of  their  flanges  not  less 
than  7V  of  the  span,  then  for  symmetrical  flanged  joists  the  following 
formula  is  nearly  exact  : — 

W  =  S  d"  (4  a  +  1-167  a" 
I 

d"  =  depth  of  joist  minus  thickness  of  one  flange  in  inches, 
a"  =  d"  X  thickness  of  web  in  inches, 
a  =  area  of  one  flange  iu  square  inches, 

S  =  ultimate  tensile  strength  of  material  iu  tons  per  square 

inch,  say  30  for  steel  joists, 
I  =  span  in  inches, 
W  =  breaking  load  in  toDs  at  centre  of  joists'  length. 

If  the  load  is  distributed  instead  of  collected  in  the  centre,  the 
breaking  weight  will  equal  2  W.  If  the  joists  are  to  carry  brick- 
work or  a  fixed  steady  load,  then  the  safe  load  may  be  one-third  the 
breaking  load  ;  but  if  in  addition  to  this  it  supports  a  floor  on  which 
people  are  moving  about,  then  the  safe  load  will  be  one-fourth  the 
breaking  weight  Again,  if  the  joists  are  to  carry  moving  machinery, 
the  safe  load  will  be  one-fifth  the  breaking  weight.  In  riveting  two 
joists  together,  so  that  the  depth  of  the  beam  is  double  that  of  a 
single  joist,  make  the  gross  sectional  area  of  the  rivets  used  not 
less  than  f  the  longitudinal  sectional  cross  area  of  the  web  of  the 
joists,  and  calculate  its  strength  by  given  formula,  as  if  for  a  single 
joist  with  a  depth  equal  to  the  two  joists  riveted  together,  and 
also  having  its  web  continuous.  Take  no  notice  of  the  flanges  in 
the  middle  of  the  beam,  as  they  cannot  add  anything  to  its 
strength. — Engineer. 


MISCELLANEA. 


The  British  Empire  Motor  Trades'  Alliance  Limited 
are  open  to  receive  names  of  British  manufacturers  of  motor 
horns  and  nickel  motor  valves.  Communications  should  be 
addressed  to  Mr.  King,  secretary,  11,  Red  Lion  Square,  London, 
W.C. 

The  Borough  Surveyor  of  Doncaster  points  out  the  advan- 
tageous position  that  the  town  and  district  holds  as  a  manu- 
facturing centre.  The  rates  are  low,  and  there  are  large  areas 
of  corporation  land  suitable  for  works  adjacent  to  railways  and 
canal. 

Contract  for  Steel  Chimneys. — Thomas  Piggott  and  Co., 
makers  of  pipes,  tanks,  and  steel  structures,  have  just  success- 
fully completed  two  steel  chimneys  in  South  Wales,  one  175  ft. 
high  and  the  other  125  ft.  high. 

Northampton  Institute.- — The  annual  prize  distribution 
took  place  on  the  8th  December,  under  the  patronage  of  Sir  Wm. 
Preece,  K.C.B.  On  the  following  day  a  conversazione  was 
held,  and  proved  a  great  success. 

Calendar  for  1906. — We  have  received  from  the  United 
States  Metallic  Packing  Co.  Ltd.,  Soho  Works,  Bradford,  a 
wall  calendar  for  1906,  the  pictorial  part  consisting  of  a  figure 
in  bas-relief.  It  is  a  very  artistic  production,  and  an  adorn- 
ment to  the  office. 

Personal. — Mr.  Geo.  F.  Wheeler,  Donuington,  near  New- 
port, Salop,  who  relinquished  his  position  with  Messrs.  Cammell, 
Laird,  and  Co.,  Sheffield,  owing  to  an  affection  of  the  eyes,  is 
now  prepared  to  undertake  specifications,  surveys,  and 
designing. 

Railway  Club. — At  the  annual  general  meeting,  which  was 
held  at  St.  Bride's  Institute,  E.C.,  on  Thursday,  December 
14th,  the  various  new  rules  with  reference  to  the  newly-acquired 
headquarters  were  discussed  and  approved.  These  head- 
quarters, as  previously  announced,  are  at  92,  Victoria  Street, 
S.W.,  and  will  be  available  from  January  1st  next.  The  sub- 
scription is  £1  Is.  for  London,  and  5s.  for  country  members. 
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IMPORTANT  NOTICE. 


THE  TECHNICAL  PUBLISHING  CO.  LIMITED, 

287,  Deansgate,  Manchester ;  and  all  Booksellers. 


In  order  to  meet  the  convenience  of  our  readers  and 
advertisers,  we  have  arranged  to  undertake,  on  and  alter 
JANUARY  1st.  1906,  the  sole  publication  of  "The  Practical 
Engineer"  at  our  offices  359,  STRAND,  LONDON. 

The  Manchester  Office  at  2<S7,  Deansgate,  will  be 
maintained  as  our  Northern  Branch*  but  all  communica- 
tions for  Advertisements,  Publications,  or  Editorial  matter 
should  he  addressed  to  "  THE  PRACTICAL  ENGINEER," 
359,  STRAND.  LONDON.  W.C. 


THE   PROGRESS  OF  THE  STEAM  TURBINE. 

The  large  number  of  installations  of  steam  turbine*;,  par- 
ticularly for  the  driving  of  large  alternating-current 
dynamos,  has  been  one  of  the  most  significant  features  in 
engineering  during  the  year  1905.  Almost  all  of  the  well- 
known  and  larger  firms  now  manufacture  this  type  of 
power  generator  under  licence  from  the  inventors  of  the 
particular  type  they  favour,  each  of  them  introducing  dis- 
tinct features  in  their  designs,  chiefly  in  connection  with 
mechanical  details,  although  the  British  Westinghouse 
Company  made  quite  an  innovation  in  the  engines  supplied 
by  them  to  the  Metropolitan  Railway  Power  Station,  by 
placing  the  steam  chest  in  the  centre  of  the  casing,  the  steam 
flowing  to  both  the  right  and  left  hand  during  expansion.  The 
advantage  claimed  is  the  reduction  of  end  thrust  ;  but  in 
the  opinion  of  some  engineers  this  is  more  than  counter- 
balanced by  the  loss  of  efficiency  as  the  unit  practically 
becomes  two  units  of  half  the  total  power  each.  The  well- 
known  Parsons  type  is  the  one  mostly  favoured  in  this 
countrv,  but  the  Curtis  vertical  turbine  has  been  used 
with  success  in  America  and  also  in  this  country. 
As  will  be  seen  from  another  page,  the  great  Allis-Chalmers 
Company  have  now  entered  the  field  by  providing  a  turbine 
eeneratins  plant  for  the  I'tica  Gas  and  Electric  Company, 
N.Y.,  the  type  chosen  for  this  firm's  exploitation  being 
the  Parsons,  but  differences  in  mechanical  construction  of 
a  number  of  essential  details  have  been  introduced,  par- 
ticularly with  regard  to  the  method  of  fixing  both  the 
stationary  and  revolving  blades. 

While  the  progress  in  the  application  of  turbines  for 
land  purposes  has  been  great,  the  building  of  those  for  the 
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propulsion  of  large  vessels,  including  liners  and  men-of- 
war,  has  probably  exceeded  it,  at  any  rate  at  this  side  of 
the  water.  Up  to  the  present  we  believe  there  has  been 
no  vessel  of  any  commercial  value  driven  by  tur- 
bines built  at  any  of  the  American  yards,  but  now  that  the 
economy,  efficiency,  and  general  adaptability  of  the  turbine 
for  this  purpose  has  been  so  completely  proved,  we  may 
expect  our  cousins  to  benefit  by  our  enterprise  and  expe- 
rience, and  no  doubt  the  year  190b'  will  see  the  launching 
of  turbine  steamers  from,  American  yards. 

The  camera  is  a  very  useful  instrument  in  the  shop  for 
the  purpose  of  record  and  illustration,  but  it  has  another 
useful  field  that  is  used  to  a  very  limited  extent,  and  that 
is  micro-photography.  It  is  the  impression  of  most  people 
that  rnicro-photography  requires  the  use  of  highly-expensive 
apparatus,  and  an  operator  skilled  in  fliis  particular 
branch.  A  writer  in  the  Scientific  American  describes  a 
simple  apparatus  for  making  micro-photographs  which 
requires  nothing  more  than  an  ordinary  camera  with 
focusing  glass,  and  a  cheap  microscope  costing  about  4s. 
or  less.  The  microscope  is  seated  in  a  wooden  block, 
which  is  set  on  the  camera  bed  in  front  of  the  lens,  so  that 
the  axis  of  the  microscope  .is  in  line  witli  the  axis  of  the 
camera  lens.  The  subject  to  be  micro-photographed  is 
mounted  on  the  microscope  objective,  which,  of  course,  is 
faced  toward  the  light.  The  distance  between  the  lens 
of  the  camera  and  the  microscope  depends  upon  the  circum- 
stances, and  will  have  to  be  found  by  trial,  the  distance 
varying  from,  say,  one  inch  to  immediate  contact  between 
the  microscope  and  the  lens.  The  lens  should  be  wide 
open,  and  no  stops  should  be  used.  Time  exposures,  of 
course,  are  necessary,  from  thirty  to '  forty-five  seconds 
being  usually  sufficient  on  a  bright  day,  using  a  fast  plate. 
The  time  required  depends  also  upon  the  degree  of  magni- 
fication, the  greater  the  magnification  the  longer  the  time. 
The  apparatus  must  be  rigidly  supported  to  prevent 
vibration,  as  otherwise  there  will  be  a  noticeable  lack  of 
sharpness  in  the  negative. 


A  New  Railway. — Full  details  are  now  to  hand  regarding 
the  new  railway  from  Wigan  to  Blackpool,  Heysham,  and 
Lancaster,  via  Preston.  The  company  is  incorporated  as 
Wigan  and  Heysham  Railway  Company,  with  a  capital  of 
£2,000,000  in  200,000  shares  of  £10  each.  The  maximum 
fares  to  be  charged  by  the  company  for  the  conveyance 
of  passengers  upon  the  railway,  including  every  expense 
incidental  to  such  conveyances,  shall  not  exceed  3d.  per 
mile  for  first  class,  2d.  per  mile  for  second  class,  and  Id. 
per  mile  for  third  class.  Power  is  given  to  enter  into 
working  arrangements  with  other  companies,  and  to  run 
over  portions  of  railways  of  the  Great  Central  Company, 
the  Cheshire  Lines,  and  the  Midland  Railways  Company, 
including  stations. 


The  interesting  feature  about  the  trials  of  the  cruiser 
Black  Prince,  just  completed,  apart  from  the  splendid  speed 
achieved,  is  the  fact  that  the  machinery  has  been  built 
under  the  new  standardising  regulations,  with  the  result 
that  almost  any  unit  may  be  taken  out  of  the  Black  Prince 
and  will  fit  at  once  into  a  sister  ship — into  the  Duke  of 
Edinburgh,  Cochrane,  Natal,  or  Achilles.  The  cost  of 
this  advantage  is  considerable,  as  the  large  number  of 
gauges  to  ensure  accurate  diameters,  of  jigs  to  ensure  that 
all  holes  on  flanges  and  for  connection  by  means  of  bolts, 
nuts,  and  screws  are  the  same,  and  of  templates  to  ensure 
a  similarity  in  sizes,  cost  about  £12,000  for  each  ship — 1 
equal  to  about  five  per  cent  on  the  price  of  the  machinery, 
including  boilers.  The  practice  now  regularised  is  for  the 
firms  who  may  secure  the  order  for  one  of  several  sets  of 


engines  for  ships  of  a  class  to  agree  upon  the  details  of  the 
design,  and  to  arrange  that  each  shall  make  the  gauges 
or  jigs  for  certain  parts — cylinders,  pistons,  etc. — for  all 
the  engines.  Thus  the  work  of  preparing  the  standards 
is  divided,  and  as  they  are  severally  made  from  one 
pattern,  etc.,  similarity  is  guaranteed,  and  the  cost 
minimised.  But  withal  the  expense  is  heavy.  It  is  true 
that  great  advantage  accrues,  as  in  the  event  of  break- 
down spare  parts  may  be  more  easily  supplied.  In  the 
merchant  service  this  practice  has  been  applied  for  some 
t  ime,  more  or  less  extensively.  The  Black  Prince,  on  her 
eight  hours  full  power  trial,  made  23'66  knots  with  23,939 
indicated  horse  power.  The  designed  power  was  23,500 
indicated  horse  power,  and  it  was  expected  that  this  would 
give  22'33  knots.  This  gain,  in  speed  is  highly  credit- 
able to  the  Director  of  Naval  Construction,  for  the  vessels 
are  of  13,550  tons  displacement,  while  in  the  case  of  the 
Devonshire  class  the  power  for  the  same  speed  and  a  dis- 
placement of  only  10,200  tons  was  not  much  less — about 
22,000  indicated  horse  power.  The  additional  displace- 
ment represents  great  gain  to  offensive  and  defensive 
qualities,  the  new  ships,  for  instance,  having  six  9'2  in. 
and  ten  Gin.  guns,  as  compared  with  four  7'5in.  and  six 
6  in.  guns.  , 

In  a  paper  entitled  "  Heat  Economy  in  Factories,"  read 
by  H.  A.  Mavor,  M.Inst.C.E.,  before  the  Institution  of  Civil 
Engineers,  on  December  19th,  the  author  described  a 
method  of  dealing  with  the  heat-production  and  distribu- 
tion in  factories  by  a  system  of  double-entry  accounts,  in 
which  the  boilers  are  debited  with  the  heat  represented  by 
the  coal  and  credited  with  the  heat  represented  by  the 
steam.  These  credits  are  carried  to  the  debit  of  accounts 
dealing  witli  the  various  uses  to  which  the  steam  is  put  in 
the  factories.  These  accounts,  again,  are  credited  with  the 
work  performed,  the  balances  being  carried  to  a  balancing- 
account,  which  brings  out  the  efficiency  of  the  prime 
movers  and  separates  out  the  useful  work  and  the  losses  in 
such  form  that  the  losses  can  be  divided  into  necessary 
and  avoidable  losses,  the  whole  giving  a  comprehensive 
view  of  the  conditions  of  efficiency  in  terms  of  British 
thermal  units. 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  21st  December, 
1905  :— 

Barrow. — Second  class  :  H.  Pedder. 

Cardiff. — First  class  :  M.  R.  Jenkins,  J.  Trenchard,  M.  Lewis,  J. 
Booth,  G.  O.  Common.  Second  class  :  W.  S.  Evans,  C.  Surokiadis,  S. 
H.  Paddison,  J.  H.  Tucker. 

Glasgow. — First  class:  J.  McFarquhar,  A.  Carson,  A.  C.  Love. 
Second  class  :  A.  M.  Ballantyne,  I.  H.  Swan,  W.  S.  Johnston. 

Leith. — First  class  :  R.  A.  Mclntyre.  Second  class  :  V.  M.  Key,  H. 
C.  Millar,  A.  A.  Walker. 

Liverpool. — First  class  :  H.  Hill,  G.  Taylor,  R.  Thorpe,  R.  McMeakin, 
J.  Hayes,  J.  E.  Thomas,  J.  McPherson.  Second  class  :  A.  H.  Freer,  T. 
B.  Morton. 

London. — First  class  :  W.  Whyte,  P.  Stevens,  S.  M.  Page.  Second 
class  :  H.  C.  J.  Bishop,  N.  D.  Field. 

North  Shields. — First  class :  G.  Gillin^,  H.  Billam.  Second  class  : 
J.  I.  Milne,  J.  T.  Currie,  J.  W.  Smith,  E.  G.  Hogg. 

Plymouth. — First  class  :  W.  P.  Pearce. 

Southampton. — First  class :  J.  Shepherd,  J.  C.  Steele.  Second 
class :  W.  H.  Clancy,  J.  E.  Brown,  A.  D.  Allan,  L.  R.  Witt. 

West  Hartlepool. — First  class:  J.  G.  AVhite.  Second  class:  L.  W. 
Wright,  J.  Muir,  J.  S.  Atkinson,  E.  J.  Jackson,  B.  C.  Hill. 


London  Representative. — We  learn  that  Mr.  Bertram  S. 
Giles,  M.I.E.E.,  has  been  appointed  by  Messrs.  Mather  and 
Piatt  Limited  chief  representative  for  London  and  South 
of  England  for  their  electrical  and  hydraulic  departments. 
Mr.  Giles  was  previously  employed  for  nearly  17  years  by 
I    Messrs.  Mather  and  Piatt  Limited  at  their  Salford  Ironworks. 
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GOVERNOR  SPRINGS. 

By  H.  R.  Hall,  Author  of  "  Governors  and  Governing 
Mechanism." 

In  determining  the  dimensions  of  a  spring  for  a  governor, 
consideration  must  be  had  for  the  space  it  is  to  occupy,  as 
well' as  for  the  load  at  certain  lengths  it  is  to  carry.  After 
carefully  calculating  the  number  and  diameter  of  coils,  and 
the  size  of  wire  to  carry  certain  loads  in  a  spring  for  a 
governor,  it  may  be  found  that  tliis  spring  canuot  be  used, 
but  one  shorter  and  larger  in  diameter  must  be  used,  or 
vice  versd.  v 

The  selection  of  a  suitable  spring  for  any  purpose  is  much 
simplified  by  the  me  of  a  table  or  chart  giving  the  number 
aud  diameter  of  coils,  size  of  wire,  Arc,  for  a  given  number 
of  pounds  per  inch  extension  or  compression,  and  the  total 
load  it  is  safe  for  the  spring  to  carry. 

Before  proceeding  to  give,  for  the  information  of  the 
young  practical  engineer,  a  few  typical  examples  of  the  use 
of  the  subjoined  chart,  it  may  be  well  to  remind  him  of  the 
princi]  >les  on  which  the  furmuke  for  ( alculating  the  strength 
and  elasticity  of  helical  springs  depend.  Let  a  piece  of 
wire  after  being  coiled  be  held  at  one  end,  so  that  it  cannot 
turn.  If  it  could  then  be  pulled  out  straight  it  would  be 
found  to  have  been  twisted  through  as  many  complete  turns 
as  there  were  coils  in  the  wire. 

Example. — If  the  number  of  coils  be  10,  and  the  distance 
through  which  the  wire  must  be  pulled  out  in  order  to  make 
it  straight  be  100  in.,  then,  if  it  be  pulled  out  1  in.,  it  will 
be  twis'ed  through  the  one  hundredth  part  of  10  complete 
turns,  or  one-tenth  of  a  turn. 


Fig.  1. 

From  this  it  may  be  gathered  that  the  force  required  to 
extend  or  compress  a  helical  spring  through  1  in.  is  the  same 
as  that  which  would  be  required  to  twist  the  same  piece  of 
wire  if  straight  through  a  certain  number  of  turns  or  parts 
of  a  turn  corresponding  to  the  extension  or  compression 
multiplied  by  the  number  of  coils  and  divided  by  the  total 
length  of  the  wire,  this  force  acting  at  a  radius  equal  to  the 
radius  of  the  coils;  that  is,  the  formula  for  calculating  the 
elasticity  of  helical  springs  is  simply  a  modification  of  the 
formula  for  calculating  the  torsional  stiffness  of  a  straight 
piece  of  wire. 

In  order  to  see  how  the  formula  for  helical  springs  is 
derived  from  that  for  a  straight  rod,  it  is  necessary  to  con- 
sider how  the  formula  for  a  straight  rod  is  obtained,  and  to 
do  this  necessitates  further  a  consideration  of  what  is  under- 
stood by  a  certain  factor  or  coefficient  used  in  such  calcu- 
lation, because  the  angle  in  circular  measure  (  viz.,  '^-), 
b  V      '  rad8^' 

through  which  a  piece  of  material  is  twisted  by  the  applica- 
tion of  any  force,  is  arrived  at  by  comparing  the  force  with 
this  number,  called  the  coefficient,  or  modulus,  of  transverse 
elasticity. 

The  coefficient  of  direct  elasticity,  or  Young's  modulus, 
for  any  material  is  a  number  corresponding  to  the  force 
(pounds  per  s-.quare  inch)  that  would  stretch  a  bar  of  that 
material  to  twice  its  original  length,  assuming  the  impossible 
condition  that  equal  increments  of  force  produced  equal 
increments  of  length  throughout. 


The  coefficient  of  transverse  elasticity  is  a  number  corres- 
ponding to  the  shearing  force  (pounds  per  square  inch)  that 
would  distort  a  sect:bn  of  the  material,  so  that  one  side  of 
an  originally  square  particle  were  deflected  through  a  distance 
equal  to  the  distance  apart  at  which  the  forces  act,  assuming, 
as  before,  the  impossible  condition  that  equal  increment^  of 
force  produced  equal  increments  of  distortion  throughout. 

This  modulus  of  elasticity  is,  so  to  speak,  a  measuring 
instrument  or  standard  of  comparison,  by  means  of  which 
alteration  in  length  or  shape  produced  by  any  force  within 
the  elastic  strength  of  a  material  can  be  found.  It  must 
not  be  confused  with  the  amount  by  which  a  piece  of 
material  actually  draws  out  in  the  testingmachine  before  it 
breaks,  or  the  percentage  of  elongation  in  any  given  length 
of  a  test  piece  ;  that  is  a  measure  of  the  ductility,  not 
elasticity,  of  a  material,  and  actually  takes  place  in  the 
testing  maching.  This  is  a  purely  imaginary  and  impossible 
proceeding,  and  is  assumed  in  order  to  arrive  at  a  number 
for  facilitating  calculations,  like,  for  instance,  the  absolute 
zero  of  temperature. 

Example. — Direct  elasticity:  If  the  increase  or  decrease 
of  length  /  bears  the  same  proportion  to  the  original  length 
L  that  the  force  per  square  inch  /  bears  to  the  modulus  M — 
i.e.,  if  I  :  L  : :  /  :  M — then 

M' 

Transverse  elasticity  :  If  the  deflection  of  the  side  of  the 
square  (or  the  arc,  fig.  1)  bears  the  same  proportion  to  the 
distance  at  which  the  forces  act,  L,  as  the  shearing  force, 
ft  bears  to  the  modulus  E — i.e.,  if  arc  :  L  :  :  fs  :':  E — then 

L 

arc  =  ■ 
E  5 

,arc  _  hft 
rad8  ~~  E7' 

2  /. 


I  = 


and 


6  or 


or 


2  /,  L 


then 


arc 


E  d 


So  much  for  the  modulus. 

Now,  the  shearing  force  per  square  inch  that,  would  be 
produced  in  a  round  bar  of  diameter  d  by  any  given  weight 
w,  acting  at  any  given  radius  r,  is  found  to  be 
,  _  1 6  w  r 
it  d 

Substituting  this  for  fs  in  the  formula  for  transverse  elas- 
ticity gives 

16  w  ?•-  x  2  L      32  w  r'  L 

arc  =    =  . 


d3  E  d 


E 


arc 


This  is  the  formula  for  the  elasticity  of  a  round  straight  rod. 

In  a  spring  the  length  of  the  wire  L  is  2  -  r  n,  where  r  is 
the  radius  of  the  coils  and  n  the  number  of  coils. 

Substituting  this  for  L  in  the  formula  for  a  straight  rod 
gives 

32  w  r'-  2  —  r  >i      64  w  r3  h 

7Trf4E         =  rf4E 

which  is  the  formula  given  by  Rankine  for  the  extension  or 
compression  of  helical  springs  of  round  wire.  Thus  the 
formula  for  calculating  the  elasticity  of  helical  springs  is  a 
modification  of  that  for  calculating  the  torsional  stiffness  of 
a  straight  rod. 

The  formula  for  calculating  the  strength  of  helical  springs 
of  round  wire,  viz., 

w  =  -196/cP 

r 

is  arrived  at  in  a  similar  wray. 

In  the  curves  the  modulus  E  is  taken  at  12,000,000,  and 
the  shearing  stress  /,  due  to  the  safe  working  load,  is  taken 
at  60,000  lb.  per  square  inch. 

The  curves,  fig.  2,  give  the  number  of  coils  for  1001b.  per 
inch  extension  or  compression.    By  following  the  diagonal 
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lines  from  the  1001b.  line  the  number  of  coils  for  any  other 
extension  or  compression  may  be  found.  For  instance,  with 
half  the  number  of  coils  found  for  1001b.  the  spring  would 
extend  or  compress  only  J  in.,  and  would  therefore  require 
twice  the  load,  or  200  lb.  to  compress  it  1  in.  With  double 
the  number  of  coils  found  the  spring  would  compress  or 
extend  2  in.,  and  therefore  would  only  require  half  the  load, 
or  50  lb.  to  compress  it  1  in. 

Examples  of  the  Use  of  the  Curves. 

Case  I. — The  range  of  a  governor  (this  depends  on  the 
gear)  is  2  in.,  mean  speed  300  revolutions  per  minute,  and 
the  required  variation  2  per  cent.     What  is  the  size  of  spring 


Example. — Suppose  .pressure  on  sleeve 
400  lb.,  inner  position  250  lb.  ;  then  — 

400-250 


outer  position 


2 


=  75  lb.  per  in.  extension  or  compression  of  spring. 


Let  the  outside  diameter  of  spring  be  2  in.  ;  then  from  the 
chart,  fig.  3,  the  diameter  of  wire  with  this  diameter  of  coil 
to  carry  safely  4001b.  (the  maximum  load  on  spring)  must 


be  3%  in. 


Again,  from  fig.  2,  the  number  of  coils  for  a  spring  of  2  in. 
outside  diameter  of  coils,  T5^  in.  diameter  of  wire,  for  an  ex- 
tension or  compression  of  75  lb.  per  inch,  must  be  41.  Now, 
the  minimum  length  of  such  a  spring  (41  x  ^~  in.,  the 


Fig.  2. 


required  1  The  maximum  speed  with  2  per  cent  variation 
would  be  303  revolutions  par  minute,  and  the  minimum  297. 
Calculate  the  pressure  on  the  governor  sleeve  due  to  the 
centrifugal  force  of  the  balls  when  in  their  outer  position 
at  303  revolutions  per  minute ;  also  calculate  the  same  when 
in  their  inner  position  at  297  revolutions  per  minute.  Sub- 
tract the  pressure  due  to  centrifugal  force  at  inner  position 
from  that  at  outer  position,  and  divide  by  the  range.  This 
will  give  pouuds  per  inch  required  extension  or  compression 
of  spring. 


diameter  of  wire)  will  be  12f  in.,  and  with  2501b.  pull—  i.e., 
when  the  balls  are  "  in  " — the  spring  cannot  be  less  than 

250 


12i 


in.  + 


7  o 


=  171  in. 


long. 


Case  la. — Suppose  that  the  governor  in  Case  I.  will  not 
admit  of  a  spring  of  the  minimum  length  there  found  ;  then 
the  diameter  must  be  increased.  Let.  the  diameter  be  3  in. 
The  diameter  of  wire  with  this  diameter  of  coil,  to  carry 
safely  4001b.,  must  be  I  in.,  and  the  number  of  coils  of  g  in. 
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=  1 1|  in.  long. 


wire  at  3  in.  diameter  of  coil  to  give  75  lb.  per  inch  extension 
or  compression  will  bj  22.  Minimum  length  of  such  a 
spring  -  22  x  §  in.  =  S£  in.,  and  with  2501b.  pull — i.e., 
when  the  balls  are  "in  " — this  spring  will  be 

250 
T5 

Case  II. — Suppose  the  governor  in  Case  I.  is  found  to  be 
iusufficieiitly  powerful  for  the  woik  it  has  to  do,  showing 
itself  so  by  "  hunting."  It  is  decided,  first,  to  increase  the 
variation  to  5  per  cent.  What  dimensions  of  spring  will  be 
required  1 

The  maximum  speed  with  5  per  cent  variation  would  be 
3q7'5  revolutions  per  minute,  and  the  minimum  292'5.  The 


force  for  the  two  positions  of  balls  at  the  same  speed,  viz., 
.'535,  will  be — outer  position  488,  inner  position  318;  and 

488  —  318      o-ii         •    i  ic 
 _          =  8o  lb.  per  inch,  as  before. 

Thus,  retaining  the  same  spring  as  in  Case  II.,  and 
increasing  the  load  so  as  to  bring  the  mean  speed  up  to  335 
revolutions  per  minute,  has  the  effect  of  reducing  the 
variation  to  nil — i.e.,  of  making  the  governor  isochronous. 

Note. — From  these  last  three  cases  it  will  be  evident  that 
increasing  the  spetd  of  a  governor  by  increasing  the  load  on 
the  spring  has  the  effect  of  reducing  the  variation,  thus 
making  the  governor  more  liable  to  "hunt."  And  from 
Case  Ila.  it  will  be  seen  that  if  it  is  required  to  increase  the 


8    8    8  °  ° 

O      P     is     O  O 

<£>    ^    *    a>  o 


Fig.  3. 


O 
O 
O 


pressure  on  the  spring  due  to  centrifugal  force  at  these 
speeds    is — outer  position  410,   inner  position    240,  and 

410  -  240      OK  ..  .    .   .        .  . 

— - —      =  bo  lb.  per  inch  extension  or  compression  of 

spring. 

From  fig.  2  the  number  of  coils  for  a  spring  of  2  in. 
outside  diameter  of  coil,  -{,.;  in.  diameter  of  wire,  for  an 
extension  or,  compression  of  85  lb.  per  inch,  must  be  36. 
Thus  by  diminishing  the  number  of  coils  the  spring  is 
stiffened  and  the  variation  increased. 

Case  Ila. — The  same  governor  being  found  insufficiently 
powerful,  &c,  it  is  decided,  second,  to  increase  the  mean 
speed,  leaving  the  variation  2  per  cent,  as  before.  What 
dimensions  of  spring  will  be  required  1 

Let  the  mean  speed  be  increased  to  320  revolutions  per 
minute ;  then  with  2  per  cent  variation  the  maximum  speed 
will  be  323 "2  revolutions  per  minute,  and  the  minimum 
316-8.  The  pressure  on  the  spring  due  to  centrifugal  force 
at  these  speeds  is — outer  position  454,  inner  position  284, 

,  454  -  284 

ana  — - —  -  =  go  lb.  per  inch  extension  or  compression 

of  spring,  as  before.  Thus,  retaining  the  same  spring  as  in 
Case  II.,  and  increasing  the  load  so  as  to  bring  the  mean 
speed  up  to  320  revolutions  per  minute,  has  the  effect  of 
reducing  the  variation  to  2  per  cent. 

Case  lib. — The  variation  of  the  same  governor  is  2  per 
cent ;  mean  speed  320  revolutions  per  minute.  The  speed 
is  still  further  increased  by  increasing  the  load  on  the  spring. 
At  what  speed  does  the  governor  become  isochronous  1 

Let  the  mean  speed  be  increased  to  335  revolutions  per 
minute.  If  the  governor  is  isochronous — i.e,  if  there  is  no 
variation — then  the  pressure  on  the  spring  due  to  centrifugal 


!  speed  without  reducing  the  variation  (and  [upsetting  the 
stability  of  the  governor)  a  stiffer  spring  must  be  used — i.e., 
one  (if  of  the  same  diameter  of  coil  and  wire)  having  less 
number  of  coils. 

In  a  governor  the  spring  should  always  be  adjustable  iu 
two  ways.  It  should  be  adjustable  for  length,  load,  speed  ; 
and  it  should  be  adjustable  for  number  of  coils,  stiffness, 
variation. 


The  report  of  the  Tariff  Commission  with  respect  to  textile 
trades  has  been  issued.  Nearly  all  the  witnesses  and  firms  who 
gave  evidence  are  said  to  have  spoken  of  the  serious  restriction  of 
their  industry  from  the  loss  of  foreign  markets  and  the  ever- 
increasing  competitiom  in  the  home  and  neutral  markets.  This 
is  looked  upon  as  a  permanent  condition  of  things,  despite  more 
or  less  temporary  spurts  of  trade.  In  regard  to  the  Continent 
generally  witnesses  are  substantially  agreed  that  these  markets 
must  be  considered  lost.  As  for  the  hosiery  trade  Germany  is 
said  to  be  the  most  severe  competitor  that  our  manufacturers 
have  to  deal  with — the  progress  in  Saxony,  being  remarkable. 
Witnesses  also  believe  that  foreign  competition  in  the  colonies 
is  increasing.  With  regard  to  foreign  competition  in  the  home 
trade  it  is  said  to  be  mainly  in  plain  goods  which  are  unfairly 
dumped  in  our  midst  and  sold  below  British  cost.  The  McKinley 
tariff,  too,  has  damaged  our  trade  with  America,  but  although 
reductions  of  foreign  tariffs  were  suggested  by  many  witnesses 
the  general  impression  appeared  to  be  that  the  reduction 
required  was  so  great  as  to  be  absolutely  out  of  the  question 
under  any  fiscal  system  which  could  be  adopted.  It  is  rather  to 
the  expansion  of  colonies  and  neutral  markets,  as  well  as  to  a 
better  command  of  the  British  home  market,  that  they  look 
for  the  future. 
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OILS   AND  OILING. 

By  H.  R.  Carter. 

Concluded  from  paye  !>~>7. 

The  proper  way  to  oil  an  engine  or  a  number  of  engines 
is  by  the  use  of  sight-feed  lubricators  and  connections  such 
as  we  have  described.  The  lubricators  should  be  supplied 
from  a  reservoir  by  gravity  or  pressure  from  a  pump,  the 
waste  oil  being  filtered  and  returned  over  and  over  again 
to  the  reservoir.  One  man  can  look  after  the  oiling  of 
many  engines,  the  saving  of  oil  and  labour  being  enormous. 
A  good  oil  may  he  filtered  and  used  over  and  over  again, 
losing  but  little  of  its  lubricating  power  in  work. 

The  same  principle  may  be  applied  and  the  sight-feed 
lubricator  used  for  the  constant  oiling  of  loose  pulleys  in 
the  way  shown  in  fig.  11,  which  represents  Nugent's 
pendulum  centre  oiler  applied  to  the  loose  pulley  of  a 
lathe. 

In  supplying  oil  to  the  steam  cylinder  of  an  engine  a 
difficulty  arises  in  overcoming  the  steam  pressure,  which 
tends  to  keep  the  oil  out.  The  old  way  of  lubricating  such 
a  cylinder,  and  which  was  possible  with  a  slow-speed 
engine,  was  to  open  the  oil  cock  by  hand  during  the  return 
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stroke,  allowing  a  quantity  of  lubricant  to  be  sucked  in. 
Such  a  method  is  neither  economical  nor  efficacious,  as 
the.,  greater  part  of  the  oil  was  discharged  at  once  into 
the  condenser  without  doing  any  useful  work,  and  the 
lubricating  power  of  the  remainder  was  exhausted  long 
before  the  engineer  thought  of  oiling  again.    The  high 


Fig.  12. 


speed  of  modern  engines  has  rendered  necessary  the  use 
of  positive  and  constant  feed  lubricators  for  the  oiling  of 
the  steam  cylinder  and  Corliss  valves.  In  these  modern 
lubricators  the  oil  is  either  forced  mechanically  into  the 
cylinder  against  the  steam  pressure,  or  else  allowed  to 
flow  in  by  gravity  after  that  the  pressure  has  been  balanced 
on  both  sides.     Figs.  12  and  13  show  two  examples  of  the 


former  system,  a  plunger  being  employed  to  force  a  small 
quantity  of  oil  into  the  cylinder  or  steam  pipe  at  every 
stroke.  The  lubricator  .shown  in  fig.  13  is  fitted  with  an 
agitating  device  for  feeding  oil  and  graphite  combined, 
the  use  of  the  latter  becoming  more  general  with  the  use 


Fio. 


of  superheated  steam.  The  lubricator  will  feed  oil  with 
anything  up  to  .'50  per  cent  of  graphite  in  it,  the  latter 
being  raised  automatically  from  the  bottom  and  kept 
thoroughly  mixed  with  the  oil  by  the  agitator  shown. 

The  use  of  a  solidified  oil  or  grease  upon  bearings  effects 
a  great  saving  in  the  quantity  of  lubricant  required,  since 


Fio.  14. 


it  cannot  run  off  to  waste  like  oil.  As  compared  with  oil, 
however,  it  is  wanting  in  lubricating  or  power  and  coal- 
saving  properties,  since  the  friction  of  the  lubricant  itself 
is  considerable.  One  form  of  lubricator  for  the  use  of 
grease  is  the  well-known  Stauffer  tell-tale  pattern,  in  which 
the  grease  is  constantly  supplied  to  the  journal  by  the 
pressure  of  the  spring  piston,  the  rod  or  tail  of  which, 
projecting  through  the  cap,  indicates  the  quantity  of  grease 
remaining  in  the  lubricator. 

One  of  the  latest  ideas  for  shaft  lubrication,  which  comes 
from  America,  is  the  Swain  lubricator.  It  is  simple, 
efficient,  convenient,  cleanly,  and  economical  as  far  as  the 
lubricant  goes.  It  consists  of  a  lubricating  candle  of  solid 
grease.  Fig.  It  shows  a  swivelled  bearing  fitted  with  two 
Swain  lubricators.  Within  the  metallic  tube  shown  are 
the  lubricating  candles,  which  rest  directly  upon  the  shaft. 
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As  shown  in  figs.  15  and  16,  which  represent  a  type 
specially  suitable  for  loose  pulleys,  the  candle  case  is 
screwed  into  the  pulley  boss  and  the  candle  kept  pressed 
against  the  surface  to  be  lubricated  by  means  of  a  spiral 
soring  as  may  be  clearly  seen.  This  method  of  lubricating 
uot  only  insures  a  constant  supply  of  lubricant,  but  it  is 
quite  cleanly,  for  the  pulley  does  uot  throw  oil  and  grease 
about  as  it  would  do  were  it  only  periodically  lubricated 
in  the  old  way. 


i-l  ..  lj  Flo.  16. 


All  oil  users  should  be  provided  with  an  oil  filter,  through 
which  all  the  waste  oil  which  can  be  collected  should  be 
passed  and  used  over  again  for  bearings  of  secondary 
importance.  In  the  oil  store,  covered  tanks  should  be 
provided  for  each  kind  of  oil,  cans  being  filled  from  them 
by  means  of  a  suitable  pump  fixed  in  the  cover  of  each 
tank,  the  covers  being  perforated  in  part  to  allow  drippings 
to  return  into  the  tank. 


GREATER  ECONOMY  FOR  THE  GAS  ENGINE. 


Exgixes  of  the  internal-combustion  type,  though  of  com- 
paratively high  efficiency,  are  not  nearly  so  economical  as 
might  be  expected,  due  largely  to  the  fact  that  the 
explosion  temperatures  and  pressures  fall  far  short  of  what 
they  should  be. 

If  we  burn,  for  instance,  an  explosive  mixture  of  gasoline 
vapour  and  air  slowly  and  measure  the  heat  developed, 
we  would  find  that  something  like  22,000  heat  units  are 
developed  by  the  burning  of  lib.  of  the  fuel;  that  is, 
enough  heat  is  developed  to  heat  22,0001b.  of  water 
1  deg.  Fah.  for  every  pound  of  gasoline  burnt.  Air, 
however,  takes  much  less  heat  to  raise  its  temperature  than 
water,  so  that  the  same  quantity  of  gasoline  would  raise 
the  temperature  of  about  six  times  22,000,  or  132,0001b. 
of  air  1  deg.,  if  the  air  were  confined  in  a  closed  vessel. 

At  atmospheric  pressure,  lib.  of  air  occupies  nearly  14 
cubic  feet,  so  that  it  will  be  seen  that  the  burning  of  1  lb. 
of  gasoline  would  heat  924  cubic  feet  of  air  as  much  as 
2,000  degrees. 

This  heat  leaves  the  explosive  mixture  as  fast  as  it  is 
formed,  and  appears  almost  instantly  in  the  water  jacket 
or  the  cooling  flanges — an  evidence  that  it  is  there  and 
might,  if  the  proper  means  were,  found,  be  utilised. 

Heat  in  its  other  form  is  work,  therefore  the  most 
desirable  way  of  getting  rid  of  this  heat  would  lie  to 
utilise  it;  make  it  do  work. 

The  simplest  way  would  be  that  in  which  a  given 
quantity  of  fuel  were  made  to  heat  a  large  quantity  of 
air,  calculating  that  quantity  in  such  a  way  that  at  the 
temperature  and  pressures  that  now  occur,  the  extra 
quantity  would  absorb  all  the  heat  otherwise  wasted. 
That  is,  to  use  weaker  mixtures. 


The  practical  objection  to  this  is  that  mixtures  weak 
enough  to  absorb  the  waste  heat  and  give  it  back  as 
power  are  too  weak  to  burn  except  under  very  high  com- 
pression— and  under  very  high  compression  the  gasoline 
mixture  will  explode  prematurely. 

If  the  compression  could  be  made  in  two  stages,  so  that 
in  the  second  stage  the  mixture  enters  the  cylinder  cool, 
the  requisite  compression  might  be  had  to  work  with 
mixtures  of  almost  any  degree  of  weakness. 

In  concrete  form  a  double-ended  cylinder  like  a  steam 
cylinder  might  be  used,  the  back  end  being  fitted  with 
three  valves,  two  being  the  inlet  and  exhaust  valves  just 
like  an  Otto  or  four-cycle  engine,  while  the  third  is  a 
mechanically-operated  valve  through  which  the  surplus  air 
supply  enters. 

The  front  end  of  the  cylinder  would  be  an  automatic 
pump  acting  every  stroke — compressing  the  air  to  about 
40  lb.  pressure  and  cooling  it  by  passing  it  through  a 
radiator,  so  that  it  would  reach  the  working  cylinder  cool. 

This  pump  acting  every  stroke  would  make  the  engine 
handle  nearly  three  times  the  quantity  of  air  per  stroke 
and  burn  only  the  same  amount  of  gasoline  as  previously 
required — the  net  result  of  Clerk's  experiments  was  that 
instead  of  the  engine  utilising  27  per  cent  of  the  heat  it 
utilised  from  ."54  to  38  per  cent  and  avoided  all  the  trouble 
previously  encountered  in  over-heating  and  burning  the 
valves,  etc.  The  cylinder  pressures  are  also  correspondingly 
increased,  so  that  for  a  given  power  the  engine  weight  is 
not  increased. 

Another  method  does  away  with  the  air  pump.  In  this 
arrangement  a  part  of  the  exhaust  is  used  over  again,  a 
tank  being  so  connected  up  to  the  engine  that  just  at  the 
end  of  the  working  stroke,  and  while  the  exhaust  is  still 
under  30  lb.  or  40  lb.  pressure,  a  portion  of  the  exhaust  is 
allowed  to  enter  the  tank  through  an  automatic  non-return 
valve. 

From  the  tank  the  cooled  exhaust  gases  are  admitted 
to  the  cylinder  after  the  regular  explosive  charge  has  been 
drawn  through  the  inlet  valve  and  the  regulation 
carburetter. 

The  objection  to  the  use  of  the  exhaust  is  that  it  takes 
a  large  radiating  surface  to  cool  it  down  properly,  and 
also  that  the  mixture  weakened  by  it  is  not  so  combustible 
as  with  air. 

A  third  method  is  to  draw  in  the  regulation  charge 
through  the  carburetter  and  inlet  valve  and  then,  on  the 
compression  stroke,  to  inject  the  proper  quantity  of  water; 
that  is,  such  a  quantity  of  water  as  will  be  completely 
evaporated  by  the  heat  developed  in  compressing  the 
charge.  The  objection  to  this  is  the  extreme  delicacy 
required  in  regulating  the  quantity  of  water  used,  as  its 
presence  in  liquid  form  interferes  with  the  ignition  and 
makes  the  engine  unreliable.  However,  in  engines  of 
upwards  of  20  H.P.  per  cylinder  it  is  quite  feasible  and 
greatly  increases  the  power; — though  also  the  maximum 
pressures — so  that  when  the  attachment  of  water  injection 
is  applied,  the  crank  and  bearings,  etc.,  have  to  be 
designed  to  stand  from  50  to  100  per  cent  greater  pressure 
than  ordinarily  obtained  in  the  four-cycle  method  of 
working.  Merely  as  an  illustration  of  the  delicacy  with 
which  the  water  per  stroke  must  be  measured,  it  might  be 
noted  that  the  pump  which  would  supply  a  3  x  3  engine 
should  not  have  a  plunger  displacement  of  over  */I6  in. 
diameter  by  if-  in.  stroke. 

On  a  cylinder  6  x  (3  this  pump  would  still  be  very  small, 
perhaps  not  exceeding  j{-  in.  bore  and  1  in.  stroke,  and  even 
at  that  an  ignition  missed  or  a  double  stroke  of  the  pump 
might  put  the  spark,  particularly  the  jump  spark 
apparatus,  out  of  commission. — Gns  Power. 


Almanac  for  1906.— Messrs.  W.  T.  Glover  and  Co.  Ltd.,  Trafibrd 
Park,  Manchester,  have  again  issued  a  tear-oft'  sheet  almanac.  These 
sheets  are  all  either  illustrated  or  contain  appropriate  extracts  of 
considerable  interest. 
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THE   DISTRIBUTION   OF  WEIGHT  IN 
LOCOMOTIVES. 

(Continued  from  "page  955.) 

Table  No.  1  gives  a  list  of  weights  and  moments  with  the 
centre  of  gravity  in  various  positions  in  front  of  the  driving 
axle.  In  this  table  the  plus  moments  of  the  driver  and 
trailer  are  together  equal  to  the  minus  moments  of  the 
leader.  On  crossing  the  "  equator  "  of  the  driving  centre 
line,  the  minus  moments  of  the  leader  and  driver  are 
together  equal  to  the  plus  moments  of  the  trailer.  This 
latter  arrangement  is  shown  in  Table  No.  2. 


TABLE  No.  1. — Moments  with  the  Centre  of  Gravity  in  Front  of  the  Driving  Axle. 


Minus  moments. 

Plus  moments. 

Plus  moments. 

Centre  of 
gravity 

in  front  of 
driver 
in  feet. 

Leader. 
Wt.  in  tons.  Feet. 

Moments 
in 

foot-tons. 

Height  in 
inches  of 
moment  at 
j^in.  =  1  ft.- 
ton'. 

Driver. 
Wt.  in  tuns.  Feet. 

Moments 
in 

Foot- tons. 

Height  in 
inches  of 
moments  at 
,^Ul  =  1ft,- 
ton. 

Trailer. 
Wt.  in  tons.  Feet. 

Moments 
in 

Foot-tons. 

Height  in 
inches  of 
moment  at 
A,  in.  =lft.- 
tin. 

Centre  of 
gravity 

in  front  of 
driver 
ia  feet. 

9-0 

42-000 

X 

o-ooo 

oo-ooo 

o-oo 

o-oo 

X 

0  00 

o-oo 

o-oo 

o-oo 

X 

o-oo 

o-oo 

0  00 

9-0 

s-o 

37-333 

X 

1-0 

-  37-333 

1-8667 

4  667 

X 

8  000 

+ 

37-333 

1-8667 

o-oo 

X 

o-oo 

o-oo 

o-oo 

'8-0 

7-0 

32-666 

X 

2  0 

-  65-332 

3-266 

9-334 

X 

7-000 

+ 

65-332 

3-266 

o-oo 

X 

o-oo 

o-oo 

o-oo 

7-0 

6-0 

28-000 

X 

3-0 

-  84-000 

4-20 

14-000 

X 

o-ooo 

+ 

84-000 

4  200 

o-oo 

o-oo 

o-oo 

o-oo' 

6-0 

5-357 

25-000 

X 

3-643 

-  91-070 

4  5535 

17-000 

X 

5-357 

+ 

91-070 

4-5535 

o-oo 

X 

o-oo 

o-oo1 

o-oo 

5-357 

5-0 

24-118 

X 

4-0 

-  90-470 

4-S235 

17-000 

X 

D  -000 

+ 

85-000 

4-250 

0-8S2 

X 

13-00 

+  11-460 

0-5735 

o-o 

4-0  • 

21-6474 

X 

5-0 

-  108-230 

5-4115 

17-400 

X 

4-000 

+ 

OS  000 

3  40 

3-3526 

X 

12-00 

+  40-230 

2-010 

4-0 

3-0 

19-170S 

:■; 

6-0 

-  115-060 

•  5-750 

17-000 

X 

rooo 

+ 

01-000 

2-55 

5-8232 

X 

11-00 

+  04-000 

3  20 

3-0 

2-119 

17-000 

X 

6-881 

-  117-000 

5-S50 

17-000 

X 

2-119 

+ 

36-100 

1-800 

s-ooo 

X 

10-119 

+  SO-09 

4015 

2-119 

2-0 

16-7062 

X 

7-000 

-  116  940 

5-847 

17-000 

X 

2-000 

+ 

34  000 

1-70 

8-2938 

X 

10-00 

+  82-04 

4-147 

2-0 

1-0 

14-2356 

X 

8-000 

-  113-880 

5-694 

17-000 

X 

1-000 

+ 

17-000 

0-85 

10-7644 

X 

9-00 

+  96-88- 

4-841 

1-0  ' 

0-2957 

12-500 

X 

8-7043 

-  ios-soo 

5-440 

17-000 

X 

0-2967 

+ 

5-100 

0-255 

12  000 

X 

8-2907 

+  103-70 

5-185 

0  2957 

o-oooo 

11-765 

X 

9-000 

-  105-880 

5-294 

17-000 

X 

o-oo 

0  00 

o-oo 

13-235 

X 

8-00 

+  105-880 

5-294 

0-0000 

TABLE  No.  2. — Moments  with  the  Centre  of  Gravity  Behind  the  Driving  Axle. 


Minus  moments. 

Minus  moments. 

Pius  moments. 

Centre  of 

gravity 
behind  the 
driver  in 
feet. 

Leader. 
Wt.  in  tons.  Feet. 

Moments 
in 

foot-tons. 

Height  in 
inches  of 
moment  at 
^,in.  =  1ft.- 
tons. 

Driver. 
Wt.  in  tons.  Feet. 

Moments 
in 

foot-tons. 

Height  in 
inches  of 
moment  at 
."s  in  =  1  ft.- 
ton. 

Trajler. 
Wt.  in  tons.  Feet. 

Moments 

in 

foot- tons. 

Height  in 
inches  of 
moment  at 
s\,in.  =  lft.- 
ton. 

Centre  of 
gravity 
behind  the 
driver  in 
feet. 

1-0 

9-2944 

X 

io-o 

-  92-944 

4-647 

17-00 

X 

1-0 

-  17-00 

0-85 

15-7056 

X 

7-0 

+ 

109-944 

5-497 

1-0 

1-3215 

8-50 

X 

10-3210 

-  S7-7327 

I4-3866J 

17-00 

X 

1-3215 

-  22-4655 

1-1232 

16-50 

X 

6-6785 

+ 

110-195 

5-5097 

1-3215 

2  0 

6-8238 

X 

11-0 

-  75-06 

3-753 

17-00 

X 

2-0 

-  34-00 

1-70 

18-1762 

X 

6-0 

4- 

109-06 

5-453 

2-0 

3-0 

4-3532 

X 

12-0 

-  52-234 

2-6117 

17-00 

X 

30 

-  51-00 

H  2-55 

20-6468 

X. 

5-0 

+ 

103-234 

5-1617 

3-0 

4-0 

1-8826 

X 

13-0 

-  24-47 

1-2230 

17-00 

X 

4-0 

-  68-00 

3-40 

23-1174 

X 

4-0 

+ 

92-47 

4-6235 

4-0 

4-762 

o-oo 

X 

13-762 

o-oo 

o-oo 

17-00 

X 

4-762 

-  80-90 

4  0475 

25-00 

X 

3-283 

+ 

SO  -95 

4-0475 

4-762 

5'0 

000 

X 

14-3 

o-oo 

o-oo 

10-75 

X 

5-0 

-  78-75 

3-9375 

/ 

26-25 

X 

3-0 

+ 

78-75 

3-9375 

5-0 

6-0 

O'OO 

X 

14-0 

o-oo 

o-oo 

10-50 

X 

60 

-  63-00 

3-15 

31-50 

X 

2-0 

+ 

63-00 

3-150 

6-0 

7-0 

0-06 

X 

16-0 

o-oo 

o-oo 

5-25 

X 

7-0  • 

-  36-75 

1-8375 

26-75 

X 

1-0 

+ 

36-75 

1-8370 

7-0 

8  0 

o-oo 

X 

17-0 

o-oo 

o-oo 

o-oo 

X 

SO 

-  o-oo 

o-oo 

42-00 

X 

o-o 

o-oo 

o-oo 

8-0 

When  one  quantity  is  multiplied  by  another,  as  feet  by 
tons,  at  once  the  idea  of  an  area  is  suggested,  and  the 
resulting  moment  area  in  this  case  may  be  expressed  in 
foot-tons.  Fig.  24  demonstrates  this  fact  graphically,  and 
it  might  very  well  be  called  the  diagram  of  equal  areas. 
O  X  is  the  wheel  base,  and  the  weights  on  the  axles  are 
indicated  by  the  vertical  lines.  The  plus  weights  and 
moment  areas  are  shown  above  O  X,  and  the  minus  weights 
and  moment  areas  below  it.  An  example  will  best  illustrate 
its  usefulness.  Suppose  the  centre  of  gravity  falls  3  ft. 
in  front  of  the  driver.  Table  No.  1  tells  ns  that  in  this 
case  there  are  two  plus  moments — driver  and  trailer — 


balancing  one  minus  moment  on  the  leader.  The  moment 
on  the  driver  is  17  tons  x  3  ft.  =  +  510  foot-tons.  This 
moment  area  and  the  other  two  in  question  arc  shown 
lightly  shaded  on  tig.  25.  The  moment  on  the  trailer  is 
5  8232  tons  x  110  ft.  =  +  64  06  foot-tons.  These  two 
plus  moments,  which  must  together  equal  the  minus 
moment,  are  510  +  64  06  =  +  115  06  foot-tons.  The 
minus  leading  moment  is  19T768  tons  x  6  0  ft.  ==  - 
115  06  foot-tons. 

There  is  another  way  in  which  moment  areas  may  be 
expressed  when  we  have  a  considerable  number  of  them 
in  deal  with.    The  plus  moments  might  be  arranged  at 


suitable  distances  apart,  standing  upon  O  X  as  a  row  of 
vertical  lines,  their  lengths  indicating  to  scale  the  number 
of  foot-tons  contained  in  each.  A  curve  might  then  be 
drawn  through  their  upper  extremities.  Their  united 
moment  area  would  then  be  exhibited  by  the  space  con- 
tained between  this  curve  and  O  X.  The  minus  moments 
might  be  treated  in  the  same  manner,  but  drawn  below 
O  X  for  the  sake  of  comparison.  Figs.  26  and  27  show  an 
arrangement  of  this  sort.  The  horizontal  scale  is  I  in.  =  1  ft., 
and  the  vertical  scale  is  1  /20  in.  —  1  foot-ton. 

(To  be  continued.) 
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COPPER  AND  ALUMINIUM  SCRAP. 

By  Walter  J.  May. 

Is  the  ordinary  foundry  both  copper  and  al»niinium  scrap 
often  rinds  a  place  for  re-melting,  and  although  good  enough 
for  the  making  of  brasses  and  other  alloys,  generally 
speaking  they  are  not  satisfactory  when  used  by  themselves 
in  the  making  of  castings,  particularly  if  the  scrap  is 
much  oxidised.  Melted  in  the  ordinaiy  way,  both  metals 
hold  the  oxides  in  their  mass,  the  result  being  that  the 
castings  are  porous  or  spongy,  and  the  removal  of  the 
oxides  held  in  the  molten  metal  appears  to  be  a  difficult 
matter  under  ordinary  foundry  conditions  and  with  the 
ordinary  firemen. 

Taking  copper  first,  it  will  be  found  that  scrap  contains 
metal  in  various  grades  of  purity,  plus  solder  and  other 
metals  either  purposely  or  accidentally  present,  and  the 
impurities  thus  put  into  the  crucible  affect  the  castings 
made  from  the  molten  metal  differently  in  practice.  For 
copper  castings  made  from  scrap,  possibly  the  following 
method  of  melting  is  as  good  as  any :  First  see  that  the 
scrap  is  free  from  iron,  then  melt  in  a  clean  "  Salamander  " 
crucible  until  the  metal  is  reduced,  and  skim  off  all  impuri- 
ties which  have  risen  to  the  surface.  After  this  raise  the 
heat  until  the  metal  ''  boils  "  or  ebullition  has  set  in,  and 
then  "pole"  carefully  and  well.  Reduce  the  temperature 
until  the  metal  is  quiet  and  add  0"25  per  cent  of  stick 
phosphorus,  and  after  from  five  to  ten  minutes  lift  the 
crucible,  skim  and  pour,  and  in  moulds  well  faced  with 
plumbago  the  castings  should  lie  sound  in  most  cases. 
Or,  if  preferred,  from  1  per  cent  to  2  per  cent  of  fairly 
good  scrap  aluminium  may  be  added  instead  of  the 
phosphorous  after  poling,  and  this  will  usually  give  sound 
castings,  the  oxides  rising  to  the  surface  and  being  removed 
by  skimming. 

With  scrap  aluminium  trouble  arises  through  the  oxides 
not  rising  when  the  metal,  melts,  and  because  you  cannot 
raise  the  heat  sufficiently  unless  you  destroy  a  lot  of  the 
metal.  Sodium  salts  cannot  be  used  on  account  of  their 
after-effects  on  the  metal,  but  both  carbonate  and  phosphate 
of  soda  used  as  a  flux  clears  o'ff  the  oxide.  Ground 
cryolite  is  about  the  only  thing  that  can  be  used  as  a  flux, 
or  possibly  a  little  ground  Tuiimal  charcoal  may  be  added 
to  the  cryolite — say  25  per  cent — with  advantage.  About 
2  per  cent  of  the  flux  is  ample  when  well  stirred  in, 
individual  practice  determining  the  exact  amount.  Poling 
with  a  piece  of  willow  or  other  non-resinous  soft  wood  will 
improve  the  metal  without  fluxing,  but  as  the  temperature 
should  never  exceed  1,300,  or  at  the  outside  l,3qQ  deg. 
Fah.,  poling  is  not  highly  effective.  Phosphorus,  or  at 
times  ordinary  paraffin  wax  added  through  a  phosphorus 
tube,  will  also  help  to  remove  the  suspended  oxide,  but 
owing  to  the  rather  treacly  nature  of  the  molten  metal 
there  cannot  be  any  really  good  method  of  disengaging 
the  suspended  particles  of  oxide,  and  consequently  scrap 
metal  is  unsafe  to  use  alone  for  castings.  The  addition 
of  about  2  per  cent  to  4  per  cent  of  copper  will,  however, 
ensure  sound  castings,  but  this  is  rather  a  difficult  matter 
where  the  practice  of  alloying  aluminium  is  not  common. 

Possibly,  however,  in  general  foundry  practice  where 
scrap  aluminium  of  a  much  oxidised  character  is  used,  the 
best  method  of  working  it  up  is  in  making  aluminium 
bronze,  using  about  88  per  cent  copper  and  12  per  cent 
aluminium  scrap,  (his  giving  from  f>  per  cent  to  10  per 
cent  aluminium  in  actual  content,  as  the  oxide  is  not 
reduced  to  any  extent,  if  at  all.  For  rough  work,  where 
particular  strength  is  not  required,  ordinary  scrap  copper 
can  be  used,  but  for  good  work  only  clean  selected  scrap 
free  from  other  metals,  and  also  arsenical  copper,  or  good 
commercial  ingot,  copper,  should  be  used,  otherwise  the 
resultant  alloy  will  be  very  variable.  For  good  work  it  is 
also  politic  to  reduce  the  scrap  aluminium  into  bars  before 
alloying,  as  by  this  means  the  bulk  of  the  oxide  is  removed 


and  a  better  percentage  of  metals  in  the  alloys  obtained: 
In  making  the  bronze  the  copper  should  first  be  melted 
at  a  low  temperature,  and  then  the  bars  of  aluminium, 
cut  into  convenient  length,  should  be  put  into  the  copper 
and  held  until  melted,  so  that  loss  should  be  prevented  as 
far  as  possible,  the  work  in  this  way  generally  being 
usually  more  efficient  than  when  the  aluminium  is  simply 
thrown  on  top  of  the  copper  and  stirred  in  after  it  has 
melted.  Differences  in  practice  exist,  but  when  well  made 
aluminium  bronze  may  be  poured  direct  as  made;  but 
where  doubts  exist  as  to  the  alloy  being  regular,  it  is  well 
to  pour  into  bars  in  closed  moulds,  re-melting  for  pouring 
after  cutting  the  bars  into  fairly  short  lengths. 

Aluminium  and  its  alloys,  when  fairly  rich  in  the 
metal,  absorbs  silicon  from  the  crucibles,  and  for  this 
reason  good  plumbago  pots  should  always  be  used.  These, 
however,  contain  silica,  and  for  that  reason  the  metal 
should  simply  be  melted  in  them  and  at  once  poured,  as 
if  allowed  to  stand  absorption  of  silicon  takes  place,  thus 
changing  the  content  of  the  metal  or  alloy  and  causing 
hardening,  and  in  some  cases  also  loss  of  ductility  to  a 
certain  extent. 

Aluminium  bronzes  have  considerable  strength  when 
they  are  well  made,  and  they  hold  their  colour  well  when 
turned  up  bright  and  polished :  but,  like  brass  which 
contains  aluminium,  they  cannot  be  "  dipped  "  or  otherwise 
finished  bright  with  acids  as  a  rule. 

The  value  of  scrap  metals  in  the  foundry  depends  on 
the  actual  metal  recoverable  by  melting,  and  while  as  a 
general  rule  copper  does  not  show  an  excessive  loss, 
aluminium  is  very  variable.  Cuttings  of  sheet  aluminium 
Will  give  a  good  metal  value  generally,  but  where  scraps 
from  the  lathes?  filings,  and  other  fine  waste  is  concerned 
the  waste  is  excessive  and  the  value  very  small ;  while  if 
bad  melting  is  added  to  this  originally  poor  stuff,  it  may 
well  be  that  the  metal  recovered  will  not  pay  for  the  cost 
of  its  recovery.  Scrap  copper  may  be  taken  as  a  good 
investment  at  6d.  per  pound  if  clean,  and  scrap  aluminium 
may  be  worth  from  "about  lOd.  to  nothing  per  pound, 
according  to  its  condition,  if  we  take  foundry  values  alone. 


STEAM  POWER  GENERATION.— XVII. 

By  G.  Croydon  Marks. 
(Continued  from  page  844- ) 
Some  notable  designs  in  furnaces  for  steam  boilers  were 
made  about  this  time,  and  it  is  evident  that  designers  were 
beginning  to  discover  the  importance  of  the  regulation  in 
the  supply  of  air  to  the  furnace,  although  most  of  their 


Fig.  157. 


inventions  were  in  the  nature  of  movable  grates  and  novel 
construction  of  firebars.  Fig.  157  shows  Smith's  method  of 
introducing  air  at  the  back  of  the  fire  to  ensure  better 
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combustion  of  the. furnace  gases.  The  bars  a  extended  the 
whole  length  of  the  furnace,  and  on  them  were  placed  the 
crossbars  e,  which,  when  placed  together,  formed  passages 
for  the  air  from  the  chamber  cl.    The  air  passed  through 


Fio.  158. 


the  tipper  openings  in  the  bars  e,  and  was  met  by  the  gases 
rising  from  the  fuel,  and  effected  their  complete  combustion 
in  the  combustion  chamber.     The  supply  of  air  to  the 


Fig.  159. 


chamber  d  was  regulated  by  closing  the  sliding  dampers 
h,  i,  j. 

A  form  of  firebox  for  locomotives  that  met  with  some 
considerable  success  is  that  of  Lansing  and  Chase's,  illus- 


Fio.  160. 


trated  in  fig.  158.  The  fuel  rested  on  the  removable  pan  B, 
which  was  supported  on  the  bottom  of  the  firebox.  The 
coal  was  directed  on  to  the  pan  by  the  inclined  plates  D. 
Openings  were  formed  in  the  bottom  plate  A,  and  fitted  with 
dampers  E  to  regulate  the  air  supply.    The  ashpans  were 


constructed  to  retain  the  cinders  while  the  locomotive  was 
running,  but  allow  them  to  be  quickly  discharged  when 
stationary.  The  lower  view  shows  one  form  of  construction 
in  which  the  ashpan  a  was  divided  into  four  departments, 
each  having  an  opening  closed  or  opened  by  a  revolving 
plate  containing  corresponding  openings,  through  which  the 
ashes  could  be  discharged  on  the  plate  being  revolved.  Air 
was  supplied  to  the  furnace  through  the  central  flue  F,  and 
the  inverted  cone  or  cap  C  deflected  or  spread  the  air  over 
the  furnace. 


Fig.  159  shows  Crow's  method  of  utilising  the  waste  gases 
from  a  reverberatory  or  similar  furnace.  The  boiler  was 
enclosed  in  a  brickwork  chamber,  into  which  the  waste  gases 
passed  on  their  way  to  the  chimney.  The  sides  of  the 
chamber  at  the  level  of  the  vertical  tubes  were  corrugated, 
to  cause  the  hot  gases  to  impinge  more  directly  on  the 
tubes. 

A  peculiar  design  of  mechanical  stoker  is  that  shown  in 
fig.  160,  invented  by  Seed  in  1869.  The  grates  are  described 
as  self-feeding,  slowly  rotating,  circular  grates,  supported  on 
actuating  rollers,  and  were  formed  of  two  rings  a,  between 
which  were  secured  stay  bars  b,  carrying  the  firebxrs  c,  on 


Flo.  162, 

the  inuer  surface  of  which  were  formed  projections  to  carry 
forward  the  fuel.  Rotary  motion  was  imparted  to  the  grate 
through  ratchet  and  worm  gearing,  the  shafts  d  being 
rotated. 

Hanworth  and  Horsfall's  mechanical  stoker  and  firegrate, 
fig.  161,  consisted  of  a  fixed  grate  d  and  two  sliding  grates 
d  aud  /.  The  rotation  of  elliptical-toothed  wheels  caused 
the  grates  h  to  rise  and  move  forward  quickly,  so  as  to  carry 
the  fuel  along  the  grate  and  there  to  fall  and  move  back- 
wards slowly,  so  as  to  have  time  to  cool  before  the  next 
advance  The  fuel  was  fed  from  the  hopper  by  the  dead 
plate  /,  and  grate  /  on  to  the  grate  e,  which  transferred  it 
gradually  to  the  fixed  grate  d.  The  firebars  were  hollow 
and  kept  cool  by  water  circula'ing  through  them. 

Fig.  162  shows  Crossland's  method  of  feeding;  coal  to 
marine  locomotive  boiler  furnaces.  The  coal  in  passing  from 
the  bunker  by  gravity  was  broken  up  by  the  roller  breaks  p. 
It  was  then  lifted  by  the  elevator  into  the  hopper  n,  from 
whence  it  passed  through  the  final  crushers  p  to  the 
distributing  fans  or  other  stoking  arrangement. 

(To  be  continued.) 


A  large  electric  station  is  to  be  erected  at  the  Kent  Colliery, 
Dover,  and  power  supplied  to  places  in  the  neighbourhood.  It 
is  also'  rumoured  that  an  experiment  is  to  be  made  at  no  distant 
date  in  running  electric  trains  between  London  and  Dover. 
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Agriculture,  including  implements. 

26624  D.  Roberts  and  J.  Lowson :  Mowing  machines.* 


Arms  and  Ammunition. 

26266  C.  P.  Schneider:  Gun  carriage.*  26611  J.  Lucian: 
Small  arms.*    26673  H.  Jenischewsky :  Targets. 


Bottles,  Glass,  &c. 

26129  W.  H.  Coles:  Decorating  glass.  26195  C.  E.  Bine: 
Glass  gathering  and  delivery  machines.  26199  A.  P.  Blaxter, 
A.  P.  Blaxter,  and  G.  W.  Clialoner  (trading  as  Barnett  and 
Foster) :  Machine  for  filling,  and  stoppering  bottles.  26648 
J.  H.  Farmiloe :  Bottle  stoppers. 


Building  and  Construction. 

26204  R.  F.  Pochin  and  H.  S.  Pochin :  Appliances  and 
machinery  for  and  methods  of  manufacturing  tar,  macadam, 
asphaltic-concrete,  etc.  26222  W.  Macgowan :  Window.  26244 
Evered  and  Co.  Ltd.  and  S.  Baker:  Window  sashes.  26324 
W.  and  H.  Adamson :  Wall  tie.  26364  O.  Lavanchy :  Concrete 
structures*  26365  A.  J.  Boult  (J.  J.  Harold,  U.S.A.)  :  Piling 
for  subways,  foundations,  etc.*  26389  J.  Board  and  Co.  Ltd. 
and  W.  S.  Akerman:  Roofing  tiles.  26432  S.  Taylor:  Metal 
covered  roof.  26462  J.  C.  Fabritus:  Building  structures.* 
26539  R.  Smith  and  H.  Atherton  :  Road  asphalte  compositions. 
26541  H.  Pendleton:  Sash  and  door  stay.  26567  S.  Taylor: 
Manufacturing  stepped  metallic  sheets  of  roofing.  26605 
D.  Alesbury:  Roofiiug  boards.  26617  P.  B.  Jagger:  Manu- 
facturing concrete  beams,  pipes,  etc.  26722  R.  Bowen :  Manu- 
facturing building  blocks. 


Chemistry  and  Photography. 

26133  J.  Wilkinson  nnd  A.  Wilkinson:  Enlarging  boards.* 
26173  Farbwerke  vormals  Meister  Lucius  and  Biuning :  Hydro- 
sulphite  preparation.  26191  O.  Anstalt  C.  P.  Goerz,  Akt.-Ges. : 
Method  and  apparatus  for  the  exposure  of  light  sensitive  films, 
plates,  etc.  26205  A.  E.  Lewis:  Treatment  of  graphite  for  the 
removal  'jf  siliceous  and  other  impurities  therefrom.  26246  S.  M. 
Levi:  Photography.  26262  W.  Feld:  Extraction  of  ammonia 
from  coal  gas.  26275  Farbwerke  vorm.  Meister  Lucius:  Manu- 
facture of  dialkylmaloylureas.*  26305  W.  Hill,  G.  W.  T. 
Leeson,  and  The  County  Chemical  Co.  Ltd. :  Vulcanising  rubber 
tubes.  26380  J.  Y.  Johnson  (The  Badische  Anilin  and  Soda 
Fabrik.  Germany) :  Production  of  stable  dry  hydrosulphites. 
26383  O.  Imray  (Farbwerke  vormals  Meister  Lucius  and  Brun- 


ing,  Germany) :  Orthi-osymontago  dyestuffs.  26435  Soc.  L'Air 
Liquide:  Liquefying  atmospheric  air.*  26471  H.  R.  Angel: 
Treatment  and  reduction  of  complex  sulphide  ores.  26472  H. 
R.  Angel :  Furnace  for  treatment  of  sulphide  ores.  26489  W. 
F.  Cooper :  Sulphuric  acid.  26495  Farbwerke  vormals  Meister 
Luc  ius  and  Bruning :  Vat  dyestuff  .*  26527  G.  W.  Westrope : 
Sterilising  water.  26544  E.  H.  Mcllwaine :  Cleaning  air  from 
dust  and  other  impurities.*  26550  The  Bakan  Co.  Ltd.  and 
J.  Meikle:  Obtaining  soluble  extracts  from  bark.  26569  F.  P. 
Rowse :  Preparing  photographic  prints  for  reproduction  in 
manufacturing  pictorial  postcards.  26612  O.  Lienekampf: 
Photographic  printing  machines.*  26621  W.  P.  Burra:  Pre- 
venting formation  of  air  bubbles  in  developing  photographic 
negatives.  26622  A.  W.  M.  Dickins :  Combined  measuring 
glass  and  pes  tie  and  mortar.*  26637  J.  W.  McMyn :  Weighing 
bottles  for  chemical  analysis.  26661  W.  Brown,  jun. :  Utilising 
precipitated  arsenical  product  obtained  in  purification  of 
H,S04,  etc.  26664  W.  Boby :  Purification  of  alkaline  waters. 
26691  C.  Fery :  Thermo-electric  galvanometers.*  26705  P. 
Giron :  Charging  vessels  containing  liquids  with  carbonic  acid 
gas.*  26708  T.  Baker :  Means  for  containing  photographic 
plates  in  cameras.  26728  R.  Pawlikowski :  Production  of 
endothermini  chemical  compounds.* 


Coin  Freed  Mechanism  and  Cash  Register,  &c. 

26181  G.  C.  Marks:  Paper-feeding  machines.  26190  J.  L. 
Cloudsley,  jun. :  Coin-freed  gas  meters.  26342  J.  E.  Traham 
and  F.  C.  O'Brien:  Coin  holders*  26351  B.  J.  P.  Roberts: 
Registering   apparatus.      26515  L.  Weinret :    Coin  register. 


Cycles  and  Cycle  Accessories. 

(See  also  Vehicles,  Wheels,  etc.) 

26164  E.  W.  Bohle:  Tof*  clips  for  pedals  of  cycles,  motor 
cycles,  etc.  26196  E.  Mascall :  Detachable  brake  shoes  for 
cycles,  etc.  26240  F.  F.  Abbey:  Enabling  the  rider  of  a 
bicycle  to  pull  up  and  sit  still  without  dismounting.  26526 
H.  Lewis:  Tobacco  pipe  carriers  for  cycles.  26531  A.  Reece : 
Cycle-pump  lock.  26536  R.  A.  Fletcher:  Cycle  pumps.  26570 
F.  R.  Alexander:  Tyre  inflator.  26633  F.  W.  R.  Dumbleton: 
Cycle-pump  connection.  26634  C.  T.  B.  Sangster :  Change- 
speed  coaster  hub.  26655  D.  J.  Thomas:  Lamp  holder  and 
wheel  buckle  preventer.  26671  J.  L.  J.  Gobiet  and  Triumph 
Cycle  Co.  Limited  •  Change  speed  gears. 


Electrical. 

26097  J.  D.  Spark:  Apparatus  for  centralised  control  of 
electric  switches  connected  to  alternating-current  distributing 
networks.  26122  W.  J.  Fowler:  Incandescent  and  other  electric 
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lamps.  26144  W.  E.  Richards:  Fuses  for  electrical  circuits.* 
26149  E.  M.  Palmer:  System  of  electrical  distribution.  26162 
H.  Fairbrother  (J.  G.  Thomas,  U.S.A.):  Couplings  for 
electrical  wires.  26207  J.  Robson :  Protective  devices  for  use 
iu  the  distribution  of  electricity  by  overhead  wires  for  electric 
tramways,  etc.  26219  W.  Yenium  :  Spring  raising  and  lower- 
ing electric  light  device.  26281  M.  B.  Field  and  Ferranti 
Limited:  Electromagnets  for  alternating  current  circuit 
breakers,  etc.  26302  F.  T.  Kelley :  Porous  partition  insulators. 
26348  W.  Ohmsorge:  Telephonic  systems.*  26355  A.  Hein : 
Electrically-driven  vacuum  cleaning'  apparatus.*  26410  J.  M. 
WaHwin:  Armature  lifting  jack.  26434  F.  Render :  Fuse  heads 
for  electric  blasting.*  26445  G.  T.  Clarke  and  J.  A.  Stevens: 
Electrical  signs.  26460  J.  F.  Mason:  Trolleys  of  electric  cars. 
26461  J.  Stratton  and  E.  A.  Claremont :  Joint  boxes  of  electric 
cables.*  26467  H.  Nehmer :  Electrical  apparatus  for  lighting 
gas.  26501  R.  M.  Lowne  and  the  Lowne  Electric  Clock  and 
Appliance  Co.  Limited:  Electrical  means  for  giving  an  impulse 
to  a  pendulum.  26510  W.  J.  Fahu  and  B.  Jirotka :  Trans- 
forming direct  electric  currents.  26512  E.  and  W.  H.  Wilson: 
Electrostatic  watt  meters.  26525  R.  J.  Lovegrove :  Electric 
shock  apparatus.*  26528  A.  F.  Crofts,  H.  C.  Smith,  and  G.  E. 
Wells:  Telenhone  message  tablet  with  fall  down  number 
register.  26548  E.  Topham-  Dynamo  electric  machines  of 
"direct  continuous  current"  26581  C.  Bright:  Electric 
radiators.  26591  A.  E.  Lambkin  ;  Resister  for  telephone  calls. 
26595  A.  G.  and  A.  W.  Brown:  Electric  signalling.  26601 
O.  Imray  (J  A.  Hoff  and  Company):  Automatic  electric  cut- 
offs. 26629  C.  de  Kando:  Connections  for  two  or  more  three- 
phase  motors.*  26631  H.  Androe:  Electro-magnetic  motors 
with  travelling  fields.  26662  H.  C.  Braun  :  Electrical  batteries. 
26688  S.  G.  Brown:  Converting  varying  alternating  electric  cur- 
rent into  similarly  varying  direct  current.  26713  ,1.  L.  Emitin  : 
Controlling  electric  current    distributing  systems.* 


Engineering  and  Mechanical. 

26113  H.  Chapman.  Change  speed  gear.  26121  E.  Jackson: 
Differential  speed  gear  for  motor  cars.  26128  D.  Crowthor: 
Manufacture  or  preparation  or  treatment  of  tubes  or  the  like 
or  portions  thereof  preparatory  to  bending  or  coiling  same. 
26153  J.  S.  Fallow :  Air  brake  couplings.'  26171  H.  J.  S. 
Cassal  and  J.  McHardy :  Fluid  delivery  cocks.  26203  A.  Mac- 
donald  :  Machines  for  grinding,  turning,  and  finishing  shafting, 
etc.  26212  G.  Bodger :  Construction  of  hydraulic  presses. 
20218  C.  C.  Black:  Valves.  26226  G.  Leslie : 'Toothed  gearing. 
26235  G.  H.  Hanson  :  Trolley  rope  protector.  26236  The  Hub 
Two-speed  Gear  Co.  Ltd.,  C.H.  Eeynolds,  and  W.  H.  Palmer: 
Two-speed  driving  gear  for  cycles.  26252  F.  Krupp  Aktien- 
gesellschaft :  Fluid  pressure  brakes.  26254  A.  Peacock: 
Girders.  26276  A.  J.  C.  Hugo:  Locomotive  valve  setting 
machine.*  26278  E.  F.  H.  Kirchner:  Eotary  cutter  for  making 
grooves.*  26282  H.  L.  Offermann:  Burring  rollers.  26283 
H.  W.  Buddicom  and  J.  Johnston :  Controlling  speed  gear 
and  brake  mechanism  for  motor  vehicles.  26297  A.  Eieter : 
Clay  disintegrating  and  mixing  apparatus.  26318  C.  Bovd 
and  E.  Scott:  Safety  shackle  pin.  26320  E.  K.  and  E.  L. 
Dutton:  Dovetail  cutting  machines.  26321  W.  Aloysuis : 
Speed  gear.  26329  C.  H.  Moore:  Polishing  machines  for  boots 
and  shoes.*  26332  A.  Cambon :  Ball  bearings.*  26334  A. 
Yosskohler:  Machine  for  making  sugar  goods.*  26346  E.  J. 
Fuller:  Metallic  packings.*  26352  P.  G.  Schmerse:  Double- 
seated  valve.  26356  A.  Hein:  Water  filter  devices  for  vacuum 
cleaning  apparatus.*  26357  A.  Hein:  Water  filter  devices  for 
vacuum  cleaning  apparatus.*  26359  A.  J.  Boult  (S.  S.  Eve- 
land,  U.S.A.):  Boiler  bearings*  26360  A.  J.  Boult  (S.  S. 
Eveland,  U.S.A.):  Propeller  shaft  thrust  bearings.*  26379 
W.  H.  Lucas:  Turning  crank  pins.*  26394  The  Eight  Hon. 
S.  Cunliffe:  Compressing  apparatus.  26395  The  Eight  Hon. 
S.  Cunliffe:  Compressing  apparatus.  18788a  J.  McAlear: 
Eadiator.*  26400  J.  Hodgson  and  O.  Cole:  Epicycle  gearing 
for  motor  vehicles.  26404  W.  Kneen :  Gearing  for  the  trans- 
mission of  rotary  motion.  26406  J.  Archer  and  The  Three- 
speed  Gear  Syndicate  Ltd. :  Variable  gear  and  brake  mechanism 
for  velocipedes.  26415  C.  A.  Beldam:  Packing  for  making 
fluid  tight  joints.  26427  W.  L.  Spence :  Duplex  power  pumps. 
26428  J.  Shaw:  Machine  for  covering  books.  26430  H.  S. 
Wonham  :  Variable  speed  friction  gear  for  automobiles.  26448 
E.  Armitage:  Pneumatic  despatch  tube  apparatus.*  26450  M. 
J.  Adams:  Water  regulating  apparatus.  26482  E.  L.  E. 
Chenot:  Portable  forge.*  26483  T.  W.  Deadman :  Taps  or 
cocks.  2C487  J.  Focketyn :  Life  belt  apparatus.  26490  F.  E. 
Appleby:  Fasteners  for  driving  belts"  26492  E.  W.  Baird 
and  J. 'P.  Durkin:  Lubricators.*  26493  H.  T.  Atkin  (W.  B. 
Dawson,  Canada):  Protecting  iron  and  steel  structures  from 
corrosion  from  sea  water.  26505  Baron  C.  Walterskirchen  : 
Trunks,  boxes,  etc.*  26511  P.  M.  Justice  (A.  Latsham. 
U.S.A.):  Measuring-  devices.*  26513  W.  Wiekham :  Construc- 
tion of  bottle  soaking  machine.    26516  E.  Carstems:  Cutter 


heads  for  planing  machines.*  26519  C.  Golay :  Grinding 
rceeals.  26521  A.  W.  Kutze:  Eope  grip*  26533  J.  W.  Wick- 
ford:  Change  speed  gears.  26540  H.  Mecham :  Eotary  mul- 
tiple punching  machine.  26543  W.  Phillips:  Automatic  door 
closing  device.  26546  E.  Eichardson :  Direct  acting  engines. 
26555  YV.  Pickup  and  W.  Knowles:  Cams  with  variable  work- 
ing surfaces.  26560  Albion  Motor  Co.  Ltd.  and  T.  B.  Murray: 
Friction  clutches.*  26566  J.  M.  Callow:  Screen  sizing  and 
separating  machinery.*  26573  W.  Walker,  jun.-.  Variable 
speed  driving  gear.  26585  H.  Stitzel:  Eotary  washing  machines. 
26586  C.  and  J.  H.  Hill:  Suspending  means.  26593  E.  Gustav- 
Meyer:  Friction  driving  gear  for  motors.  26627  J.  E.  Harper: 
Anti-vibrating  bearing.  26635  J.  C.  Ecclestone  and  E.  T. 
Prince:  Lifting  jack.  26652  F.  L.  Morse:  Drive  chains  for 
sprocket  wheels.*  '  26653  J.  H.  Holliugs,  jun. :  Locking  devices 
tor  securing  colliery  corves.  26657  Argyll  Motors  Ltd.  and 
A.  Govan:  Change  speed  gears.  26658  J.  Kirby  and  M.  E. 
Parker :  Valve  mechanism  for  direct-acting  fluid  pressure 
engines.    26668  F.  Girod :  Pressure  pulsometer  or  force  pump.* 

26681  F.    Salomon :     Mechanical    or    mechanism  movement. 

26682  F.  Salomon:  Mechanical  or  mechanism  movement.  26700 
R.  Woerner  and  A.  J.  Woerner :  Chopping  machines.*  26717 
C.  H.  Fisher:  Spanner.  26719  F.  Bailey  and  F.  H.  Jackson: 
Communicating  rotary  motion.  26724  J.  G.  Lorran  (The 
American  Process  Co.,  U.S.A.) :  Screw  presses.*  26725  E.  I.  F. 
E.  Pesten,  F.  J.  Walton,  and  E.  H.  Volckmann  :  Device  for 
making  joints  between  the  ends  of  pipes. 


Engines,  Internal  Combustion. 

(See  also  Vehicles  for  Motor  Cars.) 

26135  A.  J.  B.  Lege:  Carburetters.  26165  T.  F.  J.  Truss : 
Means  lor  silencing  and  condensing  the  exhaust  from  internal 
combustion  engines.  26174  M.  Pognon :  Igniting  apparatus 
for  explosion  engines.  26209  A.  H.  Gledhill :  Means  for 
silencing  the  exhaust  for  gas  engines,  etc.  26216  C.  C.  Black 
and  D.  McCracken  :  Fluid  pressure  engines.  26237  J.  P.  Fox: 
Explosion  engines.*  26279  Jaines  Eeversible  Propeller  Co. 
Limited  (E.  L.  Eankin)  :  Internal  combustion  machines.  26285 
A.  D.  Barrett:  Ignition  devices.  26315  C.  C.  Stafford:  Internal 
combustion  engines.  26438  J.  Y.  Johnson  (J.  D.  Bell,  Canada)  : 
Cooling  internal  combustion  engine  cylinders.  26468  N.  W.  H. 
and  J.  P.  Sharpe:  Sparking  plugs.  26470  J.  Hulton:  Internal 
combustion  engines.  26496  F.  A.  A.  Evans:  Vaporising  oil. 
26552  A.  Pratt:  Exhaust  silencers.*  26590  L.  J.  Le  Ponton: 
Generating  and  utilising  high-tension  alternating  currents  for 
the  ignition  of  internal  combustion  engines.*  26600  A.  West- 
macott:  Explosion  engines.  26707  J.  W.  T.  Cadett:  Starting 
internal  combustion  engines.  26726  E.  F.  Bradley:  Igniter. 
26727  E.   F.  Bradley:  Igniter. 


Engines,  Steam. 

26114  II.  Redd,  A.  T.  Reid,  J.  Riekie,  and  J.  E.  Gibbs : 
Single-acting  compound  steam  engines.  26116  W.  J.  Poolf : 
Steam  traps.  26126  E.  R.  Evans:  Gauge  for  accurately 
ascertaining  the  lead  of  slide  valves,  piston  valves,  etc.  26210 
J.  E.  Foxlee:  Stuffing  boxes.  26248  A.  H.  Crockford:  Steam 
engines.  26268  Willans  and  Robinson  Limited  (J.  C.  Peache) : 
Steam  turbines  (A.  M.  'Mattise,  U.S.A.).  26284  T.  Ashley: 
Rotary  engines,  etc.  26429  J.  Dudley:  Turbines.*  26594  W. 
Dagnall :  Turbines  or  rotary  engines.  26643  W.  B.  Johnson : 
Turbines.  26656  A.  T.  Pryce :  Fluid  pressure"  rotary  engine. 
26699  S.  Gelleri  and  F.  S.  de  Pernyes :  Operating  fluid  pressure 
motors.* 


Food  Products. 

26208  M.  Walker:  Apparatus  for  cutting  or  slicing  bacon, 
ham,  etc.  26358  Preparing  infusions  of  coffee.  26709  H.  R. 
Dison :  Biscuits. 


Furniture  and  Domestic. 

26103  E.  Johnson:  Movable  sides  for  children's  cots.  26124 
W.  Wotherspoon :  Clothes  wringing  machines.  26145  A.  B. 
Stokes:  Domestic  stoves  or  grates.  26377  R.  G.  Wright :  Egg 
whisks.  26414  J.  H.  Fisher:  Carving  knife.  26443  T.  W. 
Blantein,  A.  Lewis,  and  J.  Davies:  Metallic  mattresses.  26444 
C.  H.  Fisher:  Attaching  metallic  mattress  fabrics  to  bedsteads, 
26645  S.  Cranston :  Tea  infusers. 
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Hardware. 

26123  R.  Robertson:  Grate  for  cooking-  range.  26441  A. 
Watt :  Kilns.  26576  J.  Oakes,  T.  Marsden,  J.  Harrison,  jim., 
and  D.  Jones :  Shaping  tips  and  heels  for  clogs.  26587  G. 
Doming  and  J.  J.  H.  Sturmey :  Self-fastening  hooks.*  26596 
G.  M.  Cockrell  and  R.  G.  Rumsey:  Door  bolts.  26615  A.  T. 
Beach:  Sad  irons.*  26654  J.  H.  Bayliss:  Movable  lamp 
brackets.  26663  G.  E.  Hammond  :  Door-chain  staple  and  plate. 
26679  J.  H.  Gott:  Door  fastener.  26685  A.  E.  Watson:  Window 
sash  fastener.* 


Heat,  Light,  and  Ventilation. 

(Including  Gas  Manufacture.) 

26108  G.  A.  Harry:  Steatite  incandescent  ga-s  mantle.  26109 
D.  Thomas  and  W.  Phillips:  Conductors  for  the  electric  light- 
ting  of  miners'  lamps.  26117  G.  C.  Douglas:  Ventilators. 
26158  A.  W.  Thorn:  Acetylene  gas  purifier.  26186  J.  P.  B. 
Sadtler:  Gas  burner.  26187  J.  Stone  and  Co.  Ltd.  and  A. 
H.  Darkes :  Means  for  controlling  the  lights  in  railway  car- 
riages lighted  by  electricity  or  gas.  26189  G.  R.  Love : 
Inclined  coal  gas  retorts.*  26197  A.  V.  Coster:  Holdfasts  or 
fasteners  for  heat  retainers,  such  as  bedclothes,  specially 
applicable  to  children's  cots.  26202  J.  H.  Ross:  Globe  or 
shade  holder.  26238  C.  Everdson :  Acetylene  gas  generators. 
26271  H.  H.  Lake  (Ravis  and  Roesch  Temperature  Controlling 
Co.,  U.S.A.)  :  Temperature  regulators.*  26296  C.  Stocker': 
Hanging  lamps  and  means  for  regulating  the  light  thereof. 
26313  J.  I.  Foulds:  Gas  burners.  26331  B.  W.  Brooks: 
Inverted  incandescent  gas  mantles.  26345  S.  W.  Rushmore: 
Acetylene  gas  generators.*  26373  W.  P.  Thompson  (H.  R. 
Derivet,  France)  :  Carburetted  air  lamp.*  26407  G.  Helps : 
Draught  screens  for  lamps.  26408  G.  Helps:  Protecting  air 
cones  of  Bunnell  burners.  26409  E.  Shaw:  Apparatus  for 
evaporating  liquids.  26417  E.  Halton  :  Incandescence  lamps. 
26451  R.  H.  Maple:  Lamp  burners.*  26469  D.  Moore:  Furnace 
for  glass  manufacturing.  26484  S.  Biheller:  Rings  for  incan- 
descent mantles.  26498  A.  Lv  Poulter  and  W.  C.  Mitchell : 
Heating  cylinders  for  calendering.  26524  H.  J.  Wheeler: 
Geysers.  26535  J.  Bartlett:  Acetylene  gas  generator.*  26561 
W.  Eest:  Miners'  safety  lamps.  26666  W.  J.  Dibdin  and  H. 
G.  Woltereek  •  Production  of  permanent  illuminating  and  heat- 
ing gas.    26703  H.   Fisher-Spencer:    Ventilating  systems. 


Jewellery,  Clocks  and  Music. 

(Including  Phonograph?,  etc.) 

26154  L.  C.  Smith:  Musical  instruments.  26336  F.  C. 
Billings:  Flanges  for  piano  actions.  26363  A.  Shaklock  : 
Fingers  for  music  stands.*  26440  W.  C.  Fairweather  (E. 
Thormeyer,  Germany):  Starting  phonograph  or  kinem atograph 
accompanied  by  an  audible  entertainment.  26488  J.  H.  White 
and  J.  W.  Van  Meter:  Phonographs.  26604  T.  Fryer:  Horns 
for  phonographs.  26723  S.  W.  Thackeray:  Clavier  for  use  in 
teaching  and  practising  music. 


Leather  Goods,  including  Machinery. 

26361  T.  Widdop  and  J.  Perry:  Harness  fasteners.*  26412 
T.  H.  Fitchett  and  M.  T.  Denne:  Cutting  leather.  26465 
T.  Carter:  Harness  attachments.  26476  P.  A.  Newton  (the 
Waterproof  Welt  and  Filler  Co.,  U.S.A.):  Shoes*  26497  J. 
Thomas  and  Baxter  Leather  Co.  Limited  :  Breasting  the  heels 
of  boots  and  shoes.  26517  H.  Karle :  Artificial  leather.*  26565 
H.  C.  Vinicombe:  Brush  for  boots,  etc.  26625  A.  L.  Newall : 
Polishing  boots 


Medical. 

26273  R.  Bureau:  Cannulas*  26473  J.  Wicliffi :  Medicines. 
26607  H.  A.  G.  Schwerz  (Medizinal  and  Sanitatsgeschaft) : 
Keeping  silk  for  medicinal  purposes  in  a  sterilised  condition.* 
26706  F.  G.  Atwood:  Veterinary  operating  tables.*  26714 
J.  F.  T.  Daniels:  Apparatus  for  removal  of  wrinkles. 


Metallurgy. 

(Including  Rolling,  Drawing,  Casting,  etc.) 

26170  J.  E.  Goldschmid  :  Process"  for  the  balling  together  of 
pulverent  or  dusty  ores.  26263  The  Frodingham  Iron  and  Steel 
Co.  Limited   (M.   Nannaberg)  :    Blast   furnaces.*       26277  F. 


Heberlein  :  Treatment  of  metalliferous  ores.  26301  Yarrow  and 
Co.  Limited,  M.  Yarrow,  and  W.  R.  Haworth :  Moulds  for 
casting  pipes.  26344  E.  A.  Claremont :  Sheet  lead.*  26529 
S.  Cowper-Coles :  Zinc  alloys.  26530  S.  Cowper-Coles :  Manu- 
facturing alloys.  26534  G.  Patchin  and  W.  G.  Rumbold: 
Obtaining  silver  from  ores.  26577  W.  F.  L.  Frith  and  C.  J. 
Grist:  Treatment  of  steel  and  steel  alloys.  26579  W.  F.  L. 
Frith  and  C.  J.  Grist:  Treatment  of  steel  and  steel  alloys. 
26580  W.  F.  L.  Frith  and  C.  J.  Grist:  Treatment  of  steel  and 
steel  alloys.  26603  A.  G.  Bloxam  (Elmore's  Metall  Akt.-Ges., 
Germany):  Tube  rolling  mills.  26608  D.  Sinclair:  Moulding' 
machines.  6556a  J.  Hutchings :  Pulverising  and  mixing  pans 
used  in  ore  dressing  and  means  for  conveying  ores  to  be  treated 
thereto.  6556b  J.  Hutchings:  Washing  and  concentrating 
deposits  for  ore  crushing.  6556c  J.  Hutchings :  Washing  and 
concentrating  deposits  for  ore  crushing.  26711  H.  L.  Sulman, 
H.  F.  Kirkpatrick-Picard,  and  J.  Ballot:  Separation  of 
minerals.  26712"  H.  L.  Sulman,  H.  F.  Kirkpatrick-Picard,  and 
J.  Ballot:  Ore  concentration.  26720  R.  B.  Ransford  (the 
Englebery  Huller  Co.,  U.S.A.) :  Grinding  mills.* 


Optical,  Mathematical,  etc.,  Instruments- 

26134  O.  Zerkowitz  :  Telescopic  tubes  applicable  to  tripod 
stems,  fishing  rods,  etc.  26137  J.  Swift:  Fitting  for  revolving 
stages  of  microscopes  or  other  microscopical  apparatus  where 
circular  rotation  is  required.  26264  II.  Noft'ke:  vi->accharo- 
meters.  26405  II.  W.  D.  Fielding:  Speed  indicators.  26447 
J.  W.  Harris  and  F.  Lawford :  Calorimeters.  26574  J.  and 
T.  P.  Robertshaw:  Speed  indicators.  26582  G.  E.  Driuff: 
Pince-nez.    26583  G.  E.  Driuff:  Pince-nez. 


Printing  and  Typewriting. 

26231  J.  H.  Birch  and  J.  S.  Foley :  Typewriting  machines. 

26232  J.  H.   Birch  and  J.  S.  Foley:   Typewriting  machines. 

26233  J.  H.  Birch  and  J.  S.  Foley:  Typewriting  machines. 
26251  C.  A.  Albrecht :  Mechanism  for  sorting  the  matrices  in 
linotype  machines  having  two-matrice  magazines.  26270  H. 
H.  Lake  (C.  E.  Kelley,  U.S.A.)  :  Automatic  pointers  for  type- 
writers. 26387  F.  W.  Howorth  (C.  Schutte,  Germany)  :  Justi- 
fying the  lines  in  type  setting  machines.*  26293  T.  M.  Stur- 
man:  Printing  machines.  26449  C.  G.  Harris:  Numbering 
attachments  for  printing  presses.*  26478  J.  Volker :  Type- 
writers.* 26509  J.  McDonald :  Paper  guiding  attachments  for 
typewriters.  26610  R.  B.  Jones  and  A.  M.  Taylor:  Shifting 
mechanism  for  typewriter's  ribbons.*  26651  A.  Whitehead  and 
G.  Porteus:  Stereotype  moulding  apparatus.  26715  W.  F. 
Cooper:  Process  blocks.    26716  W.  F.  Cooper:  Process  blocks. 


Railways  and  Tramways. 

26163  S.  J.  Prescott:  Portable  train  signalling  apparatus. 
26182  R.  W.  Klitz:  Inter-conimunication  by  means  of  tele- 
phones or  other  electric  signalling  apparatus  over  lines  used 
as  feeder  cables,  pilot  wires,  etc.  26215  F.  Chapman  and  E. 
C.  Barclay-Block:  Detonator  fog-signalling  apparatus.  26223 
H.  J.  Peddie:  Electric  tramways.  26294  T.  Noble:  Railway 
chairs.  26316  J.  R.  Peacock:  Operating  tramway  points.  26337 
C.  Yates  and  J.  L.  Rae:  Braking  of  railway  vehicles.  26354 
R.  Stanford:  Signals.*  26367  J.  W.  K.  B.  Couch,  N.  Van 
Sickle,  and  N.  I.  Ibanson :  Railroads.*  26386  E.  Fields:  Rail- 
way switches.*  26506  H.  H.  Lake  (Stone  and  Webster, 
U.S.A.) :  Rail  bonds.*  26545  J.  McKenzie,  J.  Ingram,  and 
T.  Hart:  Safety  guards  of  tramway  vehicles.  26549  J.  Downes : 
Train  rail  groove  cleaner.  26575  J.  and  T.  P.  Robertson : 
Trolley  booms  of  electric  tramcars.  26609  S.  R.  Fry :  Rail- 
way rails.*  26616  B.  Corrick,  sen.  and  jun.:  Railway  signal- 
ling. 26630  J.  T.  Walthis:  Switchback  railways.  2*6669  T. 
Stave:  Railway  brakes.  26678  W.  M.  Mitchell:  Railroad 
switch.*  26680  E.  Allen  and  Co.  Ltd.  and  W.  Charlesworth  : 
Tramway  points.  26689  O.  S.  Braystad :  Distribution  of 
current  in  elertric  railway  systems.*  26695  W.  B.  Bruce : 
Signal  systems.* 

Sanitation- 

(Including  Building  and  Hardware.) 

26178  J.  H.  Egberts:  Seat  bath  and  flushing  closet.  26287 
The  Dental  Manufacturing  Co.  Limited  and  F.  Holt:  Out-flow 
trap  for  lavatory  and  other  purposes.  26326  W.  J.  Smith: 
Sewer  nine  joints..  26542  A.  Heinsley:  Supplying  disinfectants 
to  water-closet  cisterns.    26480  H.  H.  Lake  (H-  Harrington, 
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U.S.):  Ventilators.  26641  W.  Downing':  Mechanism  for  placing 
explosive  fog  signals  in  and  removing  from  position.  26644 
S.  A.  Perry:  Automatic  flushing  cistern.  26659  J.  Williams 
and  W.  Coles:  Watering  spray  for  roadways.  26660  S.  H. 
Adams:  Sewage  purification  plant.  26704  J.  Viola:  Machine 
for  removing-  dust  from  roadways. 


Shipbuilding  and  Navigation. 

26245  C.  B.  Coltart:  Anchors.*  26304  E.  Scholfield  :  Compass 
for  controlling  course  recorders.  26317  W.  J.  A.,  W.  and  E. 
Donald:  Fishing  net  and  line  buoys.  26338  G.  F.  Villinger : 
Reversible  propellers.  26353  W.  Key:  Ventilating  steamships. 
26507  M.  J.  Garcia:  Determining  the  position  of  a  vessel  by 
astronomical  observations.*  26613  Flower  and  Co.  and  E.  W. 
Flower:  Transmitting  mechanism  for'ehangiug  the  pitch  angle 
of  reversing  screw  propellers.  26618  D.  W.  Rantin  :  Propellers.* 
26721  A.  W.  Penny:  Floating  docks. 


Spinning,  Weaving,  and  Allied  Trades 

26100  J.  Hetherington  and  Sons  Limited :  Spinning  and 
doubling  machines.  26132  G.  Paley :  Spindles  for  ring  spinning 
and  like  frames.  26200  P.  Bain  ford:  Double-end  preventer  for 
spinning  and  doubling  machinery.  26221  C.  C.  Ilowland  : 
Shuttle  to  enable  the  wearer  to  thread  the  weft  by  hand. 
26224  W.  Pickard  and  W.  Pickard:  Rings  and  spindles  for 
spinning,  doubling,  and  twisting  machines.  26260  A.  B. 
Weissenborn :  Lay  motion  for  looms.*  26314  The  Fine  Cotton 
Spinners  and  Doublers  Association  Ltd.  and  W.  H.  Higgonson : 
Combing-  machines.  26341  H.  Richardson:  Bed  cotton  fabrics.* 
26381  Same  as  26380 :  Production  of  pastes  for  the  discharge 
of  dyed  textile  fabrics.*  26398  A.  McFarlaue:  Pile  of  weft 
weaving  of  Axminster  carpets.  26433  T.  H.  Barron  (J.  C. 
Dewey,  U.S.) :  Automatic  weft-filling  change  looms.*  26452 
Gustav  Schafer:  Binding  yam  in  skeins.*  26479  G.  H. 
Whittington  (F.  E.  Kip  and  E.  C.  Smith.  U.S.):  Warp  stop 
motion.*  26518  G.  Roussel :  Shuttle  brakes.*  26520  C.  F. 
Thompson  :  Loom  shuttles.*  26532  T.  Attenborough  :  Beaming 
machines.  26538  R.  T.  Gillibrand :  Buffer  straps  of  weaving 
looms.  26557  H.  Rosier:  Looms.*  26558  N.  Bradshaw  and 
W.  Lomax :  Cone  driving  mechanism  for  slubbing  intermediate 
and  roving  frames.*  26606  W.  Sheratt:  Polishing  and  reeling- 
machines.  26628  A.  H.  Sultanaly  and  D.  E.  Dotwalla :  Cotton 
gins.* 


Stationery  and  Paper. 

26477  J.  R.  Reynolds:  Book  sewiig  machines.*  26551  G. 
Godwin:  Pictorial  postal  missive  26598  W.  E.  V.  Baines: 
Pencil  sharpening  machines.  26632  V.  Nazzatenta :  Effecting 
the  closure  of  postal  packages.*  26638  J.  E.  Parker:  Pen  and 
pencil  case.    26697  A.  F.  W.  Bowen  :  Eraser  holder  for  pencils.* 


Steam  Boilers  and  Fittings. 

26139  W.  J.  Greaves:  Flues  of  steam  generators.  26265 
H.  H.  Lake  (The  Soc.  Anon,  de  Perfectionnements  Mechaniques. 
France):  Superheaters.  26272  A.  J.  Boult :  Sectional  boilers.* 
26372  J.  Jeffreys:  Steam  traps.  26456  A.  Meyer:  Scales  for 
gauge  glasses.*  26485  A.  Dalmar:  Cleaning  boiler  tubes.* 
26508  E.  G.  Marlow:  Automatic  skimmer  for  steam  boilers.* 
26626  C.  Hagans:  Superheaters  for  steam  generators.*  26647 
J.  Elcoate :  Boiler  covering. 


Toys,  Games,  and  Sport. 

26138  A.  R.  Bennett:  Circular  railway  for  recreation  pur- 
poses. 26159  J.  W.  Hynes :  Means  for  securing  tips  to  billiard 
cues,  etc.  26172  O.  fmray  (R.  Imray,  N.S.W.,  Australia) : 
Scorer  for  the  game  of  bridge.  26175  S.  Pinner:  Toy  hobby 
horses.  26183  W.  W.  Richards :  Cigarette  packages  and 
cases.  26403  P.  G.  Wraith:  Game.  26500  D.  Gesketner: 
Backing  sheets  used  during  writing  stencils.  26636  H.  T. 
Pearce:  Game.    26667  H.  Wolff:  Toy  figures. 


Tyres. 

26220  D.  P.  Goodwin  and  T.  E.  Aveling :  Auxiliary  tyres 
for  motor  vehicles,  etc.      26288  F.  D.  Be'acup  and  *W.  R. 


Edwards:  Pneumatic  tyres  and  wheels .  for  motor  cars  and 
other  vehicles.  26328  W.  lliggins :  Motor  vehicle  tyres.  26343 
W.  W.  Beaumont:  Tyres  for  motor  vehicle  wheels.  26369  A. 
T.  Collier  and  The  Reilloc  Tyre  Co.  Ltd.:  Tyres  for  road 
vehicles.  26424  J.  H.  and  A.  R.  Whitehead:  Pneumatic  tyres. 
26431  T.  D.  Harries:  Tyre.  26499  T.  Haywood:  Securing 
bands  over  the  treads  of  pneumatic  tyres.  26514  M.  F.  L. 
Peltier :  Pneumatic  tyres.*  26571  F.  R.  Alexander :  Non- 
skidding  tyres.  2  6686  V.  Fans:  Pneumatic  wheel  tyres.* 
26687  J.  A.  Prestwich:  Inflating  pneumatic  tyres.  26698  H. 
Mayers:   Tyre  setting  machine.* 


Vehicles,   Wheels,  etc. 

26099  T.  B.  Marchant :  Elastic  rimmed  wheels  for  road 
vehicles.  26123  H.  Holden :  Condensing  apparatus  for  steam 
auto-motors.  26140  D.  E.  Hipwell,  A.  D.  Jenkins,  and  W.  E. 
Binder  :  Means  of  braking  and  preventing  sideslip  in  vehicles. 
26146  A.  Pulbrook  and  E.  H.  Pulbrook:  Methods  of  neutrali- 
sing vibration  in  vehicles.  26167  P.  Prache :  Device  for 
preventing  the  transmission  of  vibration,  particularly  adapted 
for  use  in  the  construction  of  resilient  wheels.  26192  A.  J. 
Robertson,  U.  S.  Jenkins,  and  A.  W.  Smith:  Automobile 
wheels.  26193  A.  J.  Robertson,  U.  S.  Jenkins,  and  A.  W. 
Smith:  Car  wheels.  26214  A.  L.  Bayley  and  W.  W.  Walker: 
Road  travelling  wheels  of  motor  cars,  etc.  26255  R.  H. 
Dickinson:  Axles.  26261  J.  G.  Cockburn :  Means  for  connecting 
axles,  etc.,  to  their  carriages.  26269  H.  Humphry:  Anti- 
skidding  devices  for  motor  ca.rs.  26286  Baron  von  Miunig- 
erode:  Elastic  wheel  with  device  for  preventing  sideslip.  26295 
W.  Young:  Braces  for  supplementary  spring  vehicles.*  26366 
F.  W.  Lawrauce:  Velocipedes.  26370  R.  F.  Fuller:  Vehicle 
wheels.  26382  W.  H.  Scrymgour :  Vehicle  wheels.  26419 
W.  H.  Oates :  Prevention  of  sideslip  in  motor  cars.  26436 
D.  Neuman  and  L.  M.  Orosz :  Automatic  couplings  for  railway 
vehicles.*  26481  E.  Cliff:  Automobiles.*  26486  E.  Sanctis: 
Frames  of  automobiles.*  26491  L.  L.  Sheddon:  Vehicle 
springs.*  26562  F.  Clements:  Glass-frame  supports  for  landau- 
lettes.*  26584  W.  G.  Windham:  Detached  bodies  for  self- 
propelled  vehicles.  26640  E.  H.  Willington  :  Frames  for  motor 
road  vehicles.  26665  J.  Bolton:  Automobile  wheel.  26672  C.  E. 
Esse:  Ventilating  apjaai-atus  for  covered  vehicles.  26675  A. 
Moffat  :  Motor  cars.  26690  E.  Baumann:  Portable  vehicles.* 
26694  M.  H.  de  Hora:  Wheels.  26702  S.  Harris:  Sideslip 
preventing  in  motor  road  vehicles. 


Wearing  Apparel. 

26160  P.  L. :  Ladies'  divided  knickers.  26227  F.  Dankwort : 
Neck-stud.*  26249  F.  Anton:  Tubular  hosiery.  26290  J.  C. 
Robeson:  Coats,  etc.,  for  use  when  motoring,  driving,  etc. 
26299  A.  Scott:  Drawers,  trousers,  etc.  26303  W.  Horton : 
Cuffs  and  collars.  26333  G.  R.  W.  McDonald :  Collars.  26599 
La  Soc.  Anon,  du  Grimson:  Cork  covered  leather  fabrics.* 
26614  T.  Burrows,  W.  H.  Palmer  and  A.  Matheson :  Decorti- 
cating and  scutching  ramie  hemp.  26619  C.  Muntes:  Corsets.* 
26623  J.  A.  Johnson  and  Johnson  and  Sons  Ltd. :  Oil  skin 
coats.  26685  L.  E.  Hill  and  R.  H.  Davis:  Diving  dresses. 
26696  H.  S.  Crofton:  Military  bivouac  cape. 


Miscellaneous. 

26096  W.  W.  Mellor  and  F.  N.  Baildon:  The  separation  of 
butter  from  cream  or  milk.  26098  A.  Baker:  Non-refillable 
bottle.  26101  R.  Price:  Sash  windows  and  outwardly  opening 
lights.  26102  A.  Allcock :  Pole  and  rod  brackets.  26104  E. 
J.  Davey:  Fastener  for  holding  together  cloth,  paper,  etc. 
26105  G.  Watts  and  D.  Cuff:  Aerating  liquids.  26106  C.  F. 
Gaunt:  Cap  -and  other  badges  for  naval  and  other  purposes. 
26107  C.  F.  Gaunt:  Ornamental  buckles,  buttons,  clasps,  etc., 
for  ladies'  dress.  26110  C.  F.  M.  Norman :  Track  for  pneumatic 
motor  car  wheels.  26111  W.  H.  Benwell  and  W.  J.  Ward: 
Wire  spring  mattresses.  26112  J.  S.  Smith :  Appliance  for 
spreading  and  spraying  liquids.  26115  J.  W.  Stockwell  and 
Raymond  Coates :  Means  for  supporting  garments  26118  T. 
A."Orme  and  Meters  Ltd.:  Indicating  or  counting  devices. 
26119  W.  Pochin  and  J.  H.  Richardson:  Soap  powder  and 
detergents.  26120  E.  A.  Truss:  Devices  for  containing  and 
indicating  the  nature  of  sandwiches.  26125  H.  Dickson : 
Device  for  training  the  hands  and  wrists  of  golfers  when 
"putting"  to  work  together  in  any  straight  line.  26127  J. 
Wiggin:  Spring  hooks.  26130  H.  Illingworth:  Address  labels 
for  luggage,  etc.  26131  L.  C.  Ratcliffe :  Fire  lighters.  26136 
A.  Stende:  Hot  air  bnthing  apparatus.    26141  T.  Bellis :  Fly 
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tripe.  26142  W.  T.  Wliiteman:  Cheese  cutter.  26143  W.  T. 
Whiteman  :  Chese  cutter.  26147  E.  M.  Cumberlege :  Tenuis 
ball  cleanser.  26148  T.  H.  Watson  aud  T.  Elsley :  Automatic 
anti-panic  apparatus.  26150  J.  P.  Lyons:  Safety  fastening 
for  brooches,  etc.  26151  J.  Ranisperger :  Method  of  securing 
dowel  pins  in  artificial  teeth.*  26152  F.  H.  Hartwell :  Nozzles 
for  fire  hose.*  26155  O.  R.  Wingate :  Cane  knives.  26156  J. 
II.  Burrett :  Drums  for  use  in  the  manufacture  of  millboard,  etc. 
26157  H.  T.  Weston :  Machine  for  stropping  wafer  blades  of 
safety  razors,  adaptable  to  the  blades  ot  all  kinds  of  razors. 
20167  A.  Diss:  Means  for  fixing  rain  water  and  other  pipe 
bections  to  brickwork  and  other  places,  applicable  for  fixing 
cistern  heads,  brackets,  overmantels,  etc.  26166  W.  McDowell: 
Chart  for  drafting  women's  skirts.  26176  K.  Bosch :  Process 
for  treating  resin  and  resin  oils.  26177  W.  P.  Thompson : 
Advertising  apparatus  and  the  like.  26179  A.  A.  Humphreys  : 
Apparatus  for  the  treatment  of  gas,  water,  and  other  liquids. 
26180  H.  Hansen:  Gymnastic  apparatus  for  indoor  exercise, 
with  hip  girth.  26184  S.  Buder :  Apparatus  and  method  for 
cleaning  chimneys.  26185  J.  G.  Roper :  Fire  extincteurs. 
26188  F.  Soenuecken :  Paper-jjunchiug  apparatus.  26194  H. 
A.  Bongartz :  Gilding  and  colouring  the  edges  of  leaves  of 
books.  26198  A.  Harris:  Children's  mailcarts,  etc.  26201 
Kramer  and  Van  Elsberg  Limited  aud  G.  Kramer :  Process 
of  producing  highly-brilliant  transparent  coatings  on  paper, 
pasteboard,  cardboard,  etc.  26206  0.  F.  Clark:  Appliances 
used  in  removing  siftable  material  from  one  position  to 
another.  26211  J.  E.  Crooni  and  W.  K.  Lusty:  Packing  case. 
26213  G.  Wilde:  Tobacco  pipe.  26217  E.  F.  M.  Branson: 
Advertising  geographical  indoor  game.  26225  J.  A.  Harrison: 
Tracing  and  drawing  board.  26228  W.  E.  Metcalfe:  Device-: 
for  fastening  boots,  etc.  26229  L.  C.  Ratcliffe:  Machine  for 
use  in  the  manufacture  of  firelighters.  26230  J.  Newall : 
Apparatus  for  use  in  connection  with  the  raising  and  lowering 
of  window  sashes.  26234  R.  S.  Mason:  The  displayal  of  adver- 
tisements upon  or  iu  road  and  rail  vehicles.  26239  D. 
McTntyre:  Window  fastening.  26241  W.  Jeukius:  Teapot 
strainers.  26242  T.  Wyldbore  and  G.  E.  Mason:  Curtain  ring. 
26243  H.  Finlayson:  Window  curtains.  26247  R.  W.  D. 
Pinuey:  Means  of  treating  indiarubber  for  commercial 
purposes.  26250  W.  J.  Williams:  Aerating  liquids. 
26253  H.  W  Dresden:  Safety  catches  for  brooches. 
26256  F.  J.  Nichollis:  Pegless  clothes  line.  26257 
W.  Goodwin:  Fastenings  for  doors.  26259  J.  E.  Evans- 
Jaokson:  Improved  machine  for  punching  holes  in  paper  or 
the  like.*  26267  H.  L.  Davies  :  Hooks  and  eyes.  26274  H.  C. 
Lee:  Brewing.  26280  H.  G.  Dominions:  Device  for  keeping, 
tearing  oft,  and  facilitating  the  fixing  of  postage  stamps.  26289 
A.  Caspar:  Apparatus  for  restraining  restive  or  shying  horses. 
26291  C.  Clement:  Advertising  apparatus.  26292  S.  O.  Cowper- 
Coles:  Manufacture  of  metal  strip  or  wire.  26293  L.  Pearce : 
Anti-nicotine  pipe.*  26298  O.  Ward*  and  J.  W.  Callow: 
Measuring  rods.  26306  EL  H.  Dixon  :  Folding  wind  screens  for 
automobiles.  26307  H.  Goldin-  Stage  illusions.  26308  H. 
Goldin:  Stage  illusions.  26309  A.  Harris:  Children's  mail 
carts.  26310  W.  and  H.  Hudson:  Lantern  slide  container.* 
26311  W.  R.  HolbrocTk  and  L.  G.  Barber:  Unpickable  night 
latch.  26312  R.  Harrington:  Animal  traps.  26319  H.  Cook: 
Mixture  for  making  bread.  26322  R.  Nuttall,  H.  Mallinson, 
and  C.  Nuttall-  Turn-up  and  reversible  seats.  26323  A.  E.  S. 
Craig,  E.  A.  D.  Kisch,  and  W.  C.  Hughes:  Prevention  of  side- 
slip in  road  vehicles.  26325  R.  S.  Holden :  Umbrella.  26327 
W.  C.  Fletcher:  Commodes.  26330  W.  J.  Anderson:.  Cardboard 
boxes.  26335  R.  Lindemann :  Umbrella  clasps.*  26339  L.  R. 
Martin:  Butchers'  biocks.  26340  D.  W.  Macartney:  Securing 
crates  in  railway  trucks.  26347  K.  Brendal :  Prevention  of  sea 
sickness.*  26349  G.  Branchlin :  Adjusting  device  for  dresses. 
26350  W.  B.  McElvey:  Bit  for  wood  working.*  26358  R.  H. 
Gibb  and  J.  D.  Elliott:  Securing  shoes  to  the  feet  of  horses. 
26362  W.  Seltner:  Jiggers  for  separating  materials.*  26368 
E.  Page  and  C.  Hasenolever:  Washing  machine.  26371  H.  V. 
Kent:  Target.*  26374  H.  S.  and  W.  E.  Woodyer :  Advertis- 
ing. 26375  F.  L.  Hood:  Rubber  hot-water  bottles.  26376  L. 
K.  Job:  Advertising.  26378  J.  H.  Fisher:  Ball  castors.  26384 
A.  G.  Bloxam  (Gebruder  Siemens  and  Co.,  Germany)  :  Manu- 
facture of  rods,  tubes,  etc.,  with  aid  of  silicon.*  26385  H.  H. 
Gray:  Case  for  fishing  hooks.*  26388  J.  M.  Smith:  Ticket 
destroyers.  26390  A.  Thissen  :  Manufacture  of  safety  pius. 
26391  H.  P.  Okie:  Identification  tags  for  umbrellas.  26392 
M.  Udewald  and  O.'Goddertz:  Automatically  operated  regu- 
lating device  for  measuring  rods.*  26396  R.  E.  A.  Trehet 
and  C.  E.  Bayles:  Stair  rod  fasteners.  26397  J.  Elwan : 
Polishing  woodwork  surfaces.  26399  C.  A.  Ortou :  Military 
sketching.  26401  G.  M.  Carter:  Aluminium  strap.  26402 
T.  C.  B.  Ling:  Ear  shields.*  26411  E.  A.  Hailwood:  Brushes 
for  cleaning  miners'  safety  lamps.  26413  J.  Lumb:  Tools  for 
dressing  pigs.  26416  W.  McBride  and  J.  McCulley:  Window 
sash  fastener.  26418  J.  Newsome :  Picture  stand.  26420  F. 
Mayor:  Camp  stool  and  easel.  26421  F.  Mayor:  Artists' 
painting  boards  and  panels.  26422  J.  Crosbie :  Pipe  for 
smoking  tobacco.*    26425  W.  Leeming  and  J.  Hodgkinson : 


Tauk  for  steeping  articles  with  oil.  26426  S.  H.  Donaldson: 
Drawing  apparatus.  26437  A.  E.  Walker:  Postcard  screen. 
26439  W.  R.  Reid:  Cleaning  wheat.*  25442  R.  Lunt :  Rubber 
horse  shoe.  26446  E.  G.  and  H.  H.  Viekers:  Tobacco  pipes. 
26453  C.  A.  Allison  (the  Higgin  Manufacturing  Co.,  U.S.) : 
Tags  for  laundry,  etc.*  26454  C.  A.  Allison  (W.  P.  Groom, 
U.S.):  Water  supply  for  buildings.*  26455  P.  Roulstone : 
Hose  couplings.*  26457  A.  R.  Fergusson :  Desk  brackets.* 
26458  S.  W.  Abbott:  Folding  tables.  26459  A.  Richter :  Dust 
remover  for  carpets,  etc.*  26463  H.  Hudson:  Advertising  in 
connection  with  metal  cans.  26464  K.  Karasek  and  J.  Aumund : 
machines.*  26466  J.  Cohn :  Receptacles  for  highly  compressed 
gases.  26474  F.  H.  Lynes :  Barrels,  etc.  26475  J.  Elesner : 
Coal  washing  chambers.*  26494  R.  Hunt :  Maturing  whiskey. 
26302  S.  G.  Brosius:  Safety  razors.*  26503  Soc.  Civile  d'Etudes 
de  1'  Indeclinable  Grimsou:  Hoses  and  flexible  pipes.*  26504 
J.  F.  Molloy:  Garment  supporters.*  26522  A.  J.  Boult  (H. 
Joly,  France) :  Synchronising  ajjparatus.  26523  F.  A.  Borges : 
Utensils.*  26537  J.  F.  Pollock:  Advertising.  26547  W.  J. 
Mahaffy  (H.  W.  Tegart,  Africa) :  Devices  for  educational 
purposes.  26553  A.  Hemsley:  Cleaning  sink  pipes.*  26554 
J.  Greaves:  Mouthpiece  of  tobacco  pipes.*  26556  D.  Campbell, 
R.  B.  J.  Binne,  and  W.  Reid  (J.  Smith,  S.A.)  :  Washing  and 
separating  coal.*  26559  L.  Leroi  and  M.  Domenech:  Tanks. 
26563  W.  C.  B.  Evans  and  W.  S.  Cottrell:  Radiators 
for  cooling  liquids,  etc.*  26564  A.  Myers:  Packet  protectors. 
26568  H.  Weygand:  Umbrellas.  26572  J.  S.  Pearson:  Mixing 
combustible  gas  with  steam,  and  consuming  them  in  furnaces.* 
26578  W.  F.  L.  Frith  and  C.  J.  Grist:  Protection  of  joints  of 
hermetically-sealed  receptacles.  26588  E.  B.  Tredman  (H.  J. 
Solomon  and  E.  Neave,  N.S.W.)  :  Mounting  curtain  pole  blinds. 
26589  H.  H.  Lake  (A.  Weisz,  U.S.A.):  Pipe,  cigar,  etc., 
lighter.*  26592  E.  P.  Alabaster:  Displaying  colours.  26597 
The  Hon.  L.  Probyn:  Tobacco  pipe,  cigar,  or  cigarette  holder. 
26602  G.  R.  Geldard:  Funnel  for  filling  tanks.  26620  O. 
Ti  oplowitz :  Device  for  enabling  the  contents  of  collapsible 
tubes  to  be  extruded  with  facility.*  26639  P.  R.  J.  Willis 
(A.  G.  Bambeyer,  U.S.A.) :  Umbrellas'.  26642  A.  McM.  and 
J.  McHutcheou:  Decorating  plain-surfaced  porcelain.*  26616 
H.  Lyon:  Refrigerating  apparatus.  26649  S.  Griffith:  Con- 
struction of  studs.  26650  A.  J.  Butlin  and  E.  E.  Kind: 
Branding  numbers,  etc.,  on  wooden  articles.  26670  S.  B. 
Furnival:  Trays  for  clay  presses.  26674  A.  Wain-man:  Round 
baskets.  26676  A.  P.  Jones  and  W.  Peritz :  Cigarette  recep- 
tacles. 26677  H.  Condren  and  G.  T.  Askew :  Bevel  setting 
attachment  for  hand  saws.*  26683  F.  Salomon:  Preparing 
tobacco  leaves.  26692  C.  and  J.  Albert:  Catching  waste  oil 
from  steam  engines.*  26693  E.  W.  King:  Detachable  clip  for 
holding  caudles  in  their  sticks.  26701  F.  Lanyer :  Earthenware 
vessels.*  26710  C.  Schmid  (S.  R.  Dries,  Germany)  :  Fastening 
for  boxes  or  cases.*  26718  W.  Junker  and  F.  Degener :  Pre- 
venting freezing  over  of  -panes  of  glass.* 


TRADE  CATALOGUES. 


Messrs.  Mechan  and  Sons  Ltd.,  Scotstoun  Iron- 
works, Glasgow,  and  28,  Victoria  Street,  AVestminster,  S.W., 
send  us  catalogues  of  Professor  Watkinson's  patent  steam  super- 
heaters and  driers  and  oil  separators,  of  which  they  are  the 
makers.  The  latter  are  made  for  independent  firing,  shunt 
circuit  flue  firing,  aud  for  placing  in  the  uptake  of  mariue 
boiler  flues. 

We  have  received  from  the  Beacon  Engineering 

Co.  Ltd.,  17,  St.  Ann's  Square,  Manchester,  a  pamphlet  of 
"  Beacon  "  anti-friction  metals,  fibrous  metallic  and  ring  pack- 
ings, and  fluxes  for  iron  and  brass  founders.  Some  reports  of 
tests  given  are  of  special  interest. 

Messrs.  Taylor  and  Hubbard,  Kent  Street  Works, 
Leicester,  have  issued  an  illustrated  circular  describing  a  new 
crane  which  they  are  putting  on  the  market.  It  is  particularly 
adapted  for  steel  foundries,  and  for  use  in  "  lay-out"  yards. 

Mr.  A.  G.  Thornton,  Paragon  Works,  King  Street,  West 
Manchester,  is  about  to  publish  a  new  book  on  "  Mathematical 
Drawing  Instruments  and  Materials."  It  will  consist  of  250 
pages,  with  over  300  illustrations,  price  3s.  6d.  net. 

H.  M.  Bridgfett,  Crown  Works,  Anchor  Street,  Chelms- 
ford.— Price  list  of  surface  plates  in  two  grades.  A,  guaranteed 
accurate  to  '/sooo  in.,  B,  to  the  'll00t,  in.  They  are  produced  by  a 
mechanical  process  of  surfacing,  and  can  be  supplied  at  au 
extremely  low  figure. 
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RECENTLY  COMPLETED  PATENT  SPECIFICATIONS. 

Compiled  by  Messrs.  MARKS  and  CLERK. 

The  following  Accepted  Applications  for  Patents  are  open  to  Opposition  up  to  January  2<)th,  1900,  and  any  person 
properly  interested  can  oppose  the  sealing  and  grant  of  the  Patent  by  giving  formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  Specification  herein  referred  to,  or  of  any  other  published  Patent  Specification,  will  be  forwarded  post 
free  for  Is.  upon  application  to  Messrs.  Marks  and  Clerk,  Consulting  Engineers  and  Chartered  Patent  Agents,  at  their 
offices — viz.,  18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.;  13,  Temple  Street,  Birmingham;  or  30,  Cross 
Street,  Manchester. 


1904. 

17829  Burrell  and  Burrell :  Combined  butter  making  and 
butter-kneading  machine.  18140  Dow  Composing  Machine  Co. 
and  Dow:  Type-setting  aud  justifying  machines.  22356 
Goldschmidt:  Automobile.  [Date  applied  for  under  Inter- 
national Convention,  October  17th,  1903.]  22443  Andersson. 
Combined  telephone  and  sounding  telegraph.  24812  Harold 
Arthur  Slater  and  William  Bagnall :  Combined  coal  saver 
and  trivet.  24854  Dickinson  and  Marshal:  Cash-registering 
tills.  25015  Bentley :  Devices  for  preventing  side  slip  in 
pneumatic  aud  other  tyres. 

25026  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.) :   Electric  switch  operating  mechanism. 

The  switch-operating  mechanism  comprises  a  crank  shaft, 
a  spring  case  rotatably  mounted  thereon,  a  -spring  coiled 
about  said  shaft,  a  motor  geared  to  the  case  and  adapted 


to  wind  up  the  spring,  a  movable  stop  for  preventing  the 
rotation  of  the  shaft,  and  motor-controlling  means  operated 
by  the  shaft  to  start  the  motor  and  by  the  case  to  stop  said 
motor. 

25026  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co,) :  Electric  switch  operating  {mechanism.  25099  Corey: 
Mounting  of  stereotyjje,  electrotype,  and  other  printing 
surfaces.  25214  Lake  (Curtis)  :  Machines  for  expanding 
slitted  'sheets.  25275  Dubosc:  Machine  for  automatically 
cutting  bevelled-toothed  wheels.  [Date  applied  for  under 
International  Convention,  December  4th,  1903.]  25291 
Thompson  (Lewi-;)  :  Machines  for  applying  fly-leaves  and  the 
like  to  end  signatures  of  books  and  the  like.  25304  Eaps : 
warming  railway  carriages.  25333  Boss:  Detachable  window 
sash  cord  fasteners.  25370  Lee  and  Bottone:  Method  of 
utilising  the  live  wires  of  an  electric  lighting  and  like  circuit 
to  convey  signals  by  the  aid  of  electric  waves. 
25377  Von  Pittler :  Botary  pumps  and  engines. 

The  revolving-  disc  A  does  not  touch  the  surfaces  of  the 
face  cams  between  which  it  revolves,  and  carries  three  or 
more  axially-movable  slides  separating  the  suction  from 
the  pressure  chamber. 

25397  Jenney:  Button  boots  or  shoes.  25418  Harris:  Sash 
fastener  for  windows.  25477  Gillie:  Pressure-raising 
apparatus  for  air,  gas,  or  the  like  fluids,  for  gasifying  hydro- 
carbons or  for  other  purposes.    25491  Wcstenhoff :  Polygraphs. 


25518  Hein :  Apparatus  for  cleaning  carpets,  curtains,  ceil- 
ings, and  the  like.  25519  Dafforn  :  Electric  incandescent  caudle 
lamps.  25527  Koppers :  Coke  ovens.  25531  Grocott :  Hair- 
curling  devices.  25573  Donlevy :  Typewriting,  calculating, 
and  like  machines.  25584  Meeson :  Sights  suitable  for  ord- 
nance and  small  arms.  25603  Merritt:  Carburetters  for 
internal-combustion  engines.  25645  Stone:  Space  telegraphy. 
[Date  applied  for  under  International  Convention,  November 
25th,  1903.]  25682  Andersson:  Arc  lighting  lamps.  [Date 
applied  for  under  International  Convention,  November  30th, 
1903.] 


25784  Leitner  and  Lucas :  Means  for  regulating  electric 
circuits. 

The  improvement  relates  to  a  system  of  electric  lighting 
comprising  a  battery  and  a  dynamo  charging  the  battery  in 
parallel  with  the  lamps,  and  consists  in  the  use  of  an  auto- 
matic rheostat  governed  by  a  volt-meter  control,  and  adapted 


to  introduce  a  break  or  high  resistance  in  series  with  the 
field  winding  of  the  generator  so  as  to  reduce  its  output  or 
render  it  inactive  when  necessary.  A  A  represent  mercury 
contacts,  which  determine  the  direction  of  rotation  of  the 
motor  B,  controlling  the  rheostat. 

25818  Comben  :  Paper,  card,  and  bag  separator,  counter,  and 
placer  on  machine,  for  printing  and  other  machines.  25885 
Parsons :  Stamping  or  cutting-out  presses.  25896  Strenge, 
Strenge,  Strenge,  and  Strenge:  Machines  for  cutting  and  raising 
peat.  26002  Hern:  Violins  and  like  stringed  musical  instru- 
ments. 26004  Stiles  :  Apparatus  for  supplying  beverages.  26007 
Callow :  Apparatus  for  moulding,  shaping,  or  compressing  dough 
and  like  plastic  materials. 

26032  Bichardson :  Boat  davits. 

This  davit  comprises  a  vertical  piece  and  a  horizontal 
beam  and  span,  which  projects  over  the  side  of  the  ship. 
The  boat  rests  iu  chocks  on  the  deck,  and  is  suspended  from 
a  slidable  sleeve  on  the  inner  end  of  the  beam  by  means  of 
pulley  tackle;  said  tackle  being  used  to  lift  the  boat  out  of 
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the  chocks  and  lower  it  into  the  water.  The  boat  is  pulled 
out  to  the  extreme  end  of  the  beam  by  another  tackle  con- 
nected to  the  slidable  sleeve  on  the  beam. 

26052  Turner  i    Speed  indicators  and  recorders. 
26169  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.) :  Fusible  electric  cut-outs. 


The  improved  cut-out  consists  of  a  roll  formed  of  metal 
foil-coated  insulating  sheet,  the  successive  convolutions  of 
metal  being  in  parallel  between  the  terminals  of  connection. 

26289  Goetz:  Automatic  indicating  and  recording  car  scales. 

26349  Metcalfe  and  Metcalfe :  Injectors. 

Two  automatic  non-return  valves  are  provided  between  the 
delivery  end  of  the  discharge  nozzle  and  the  stop  valve, 


which  control  the  passage  of  water  to  the  boiler,  one  of 
these  automatic  valves  being  placed  on  the  end  of  the  dis- 
charge nozzle,  and  the  other  between  it  and  the  stop  valve. 
26376  Smith :   Casji-registering  tills.       26403  Eobinson  and 

Kershaw  :  Basement  structures  for  buildings  and  other  similar 

places. 

26431  Burt :  Gas  or  explosive  vapour  engines. 

In  gas  or  explosive  vapour  engines,  of  the  tandem  type, 
the  arrangement,  within  the  combustion  chambers  at  the 
ends  of  the  cylinders,  of  the  admission  and  exhaust  valves 


and  the  valve  orifices  or  seats,  so  as  to  allow  of  easy  removal 
of  these  valves  for  inspection,  cleaning,  and  repair,  and  in 
order  to  reduce  the  wall  area  of  the  combustion  chamber, 
and  to  dispense  with  ports. 
26578    Barham  :    Apparatus  for  cooling  or  heating  liquids. 
267]  1  Hicks:  Wheels  for  vehicles.    26826a  Watson  and  Mason: 
Furnaces  for  the  destruction  of  refuse.       [Date  applied  for 
under  Rule  5,  Patents  Rules  1905,  December  9th,  1904.] 

26895  Jones  and  Still :  Water-heating  apparatus. 

The  supply  of  gas  to  the  burners  of  the  heater  or  boiler 
of  the  apparatus  is  regulated  by  a  thermostatic  device  which 
is  acted  upon  by  the  water  in  the  apparatus. 


26900  Abadic-Leotard :  Corsets.  [Date  applied  for  under 
International  Convention,  March  29th,  1904.]  26952  Scoltock: 
Tube  manufacture.  27024  Thickett :  Rollers  for  protecting  the 
ground  ropes  of  trawl  nets.  27334  Ree :  Tools  and  tool  holders 
for  stone  working  and  planing  machines. 


27612  Klopp:  Automatic  air  or  relief  valves. 

The  valve  seat  consists  of  an  elastic  ring  which  is  clamped 
by  means  of  a  screwed  holder  between  two  non-rotatable 
rings,  the  arrangement  being  such  that  the  elastic  ring  can 


be  compressed  to  a  limited  extent,  and  be  supported  at  its 
inner  periphery  as  to  prevent  it  being  distorted  by  the 
ball  valve  when  water  is  admitted  or  withdrawn. 

27617  Day,  Day,  juu.,  Day,  sen.,  and  Day  :  Binding  mechanism 
of  harvesting  machines.  27630  Carl  and  Carl :  Window  sashes. 
27718  Haecius  :  Manufacture  of  dry  milk  powder.  27772  Barber: 
Paper-ruling  machines.    27798  Simpson :  Gas  stoves. 

27869  Burnett  and  Richmond :  Construction  of  lock  and 
electrical  contact  maker  and  breaker  for  lifts. 

A  cage  acts  upon  a  spring-controlled  pivoted  catch,  thereby 
unlocking  the  door,  which,  being  opened,  allows  a  button  to 


ret  urn  to  its  unforced  position,  breaking  thereby  the  electric 
circuit.  The  inverse  operation  takes  place  when  the  doc* 
is  closed. 
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27811  McBride :  Automatic  couplings  for  railway  carriages, 
vans,  and  wagons.  . 

This  coupling-  consists  of  a  hook  pivoted  on  the  drawbar  of 
each  car,  laying  in  a  horizontal  position,  and  forced  to  a 
point  past  the  centre  line  by  the  action  of  a  spring.  The 
front  portion  of  the  said  hook  is  inclined  outwardly,  and  in 
the  action  of  coupling  is  met  by  a  similar  face  of  the  hook 
on  the  approaching  car,  and  thus  forced  outward  against  the 
resistance  of  the  springs  until  the  noses  of  the  hooks  pass  by 
and  spring  in  engagement. 
27918  Jackson  and  Sunbeam  Acetylene  Gas  Co.  Ltd. :  Acety- 
lene generators  and  apparatus  connected  therewith. 
27921  Holt :  Pulley  blocks,  hoists,  and  the  like. 

The  sustaining  mechanism  consists  of  a  sleeve  mounted 
on  the  pinion  shaft,  and  having  a  flange  between 
two  ratchet  wheels.  Other  flanges  are  provided  on  the 
pinion  shaft,  so  that  on  endwise  movement  of  the  sleeve,  due 
to  turning  of  the  chain  wheel,  either  ratchet  wheel  is  grippe:! 
and  is  rotated  with  the  pinion  shaft,  the  other  one  being 
free  on  the  shaft. 
28028  Burton :  Grinding  stones  and  discs,  especially  those 
employed  in  mechanical  dentistry. 

28183  Holcroft:  Means  for  use  in  operating  continuous  brakes 
by  a  vacuum  or  compressed  air. 

This  invention  consists  in  means  for  enabling  a  vacuum 
brake  cylinder,  such  as  is  now  universally  employed,  to  be 
utilised  also  as  the  pressure  cylinder  working  in  conjunction 


with  the  usual  apparatus  employed  in  compressed  air 
systems,  such  as  the  well-known  Westinghouse  system;  and 
further  consists  in  the  construction  of  a  valve  by  which  the 
change  from  one  system  to  the  other  is  automatically  effected. 
28191  Brcoks  and  Holt:  Seats  and  framings  of  cycle  saddles. 
28230  Peake :  Machinery  emj^loyed  in  the  manufacture  of  boots 
and  shoes.  28234  Whitehead :  Construction  of  sectional  wood- 
paving  blocks  for  floors,  roadways,  pavements,  and  the  like. 
28347  Vicars,  sen.,  Vicars,  Vicars,  jun.,  and  Crawford-.  Travel- 
ling ovens  for  biscuits  or  the  like.  28466  Hofman :  Movable 
supporting  means  for  doors,  display  frames,  and  other  similarly- 
operated  devices.  28539  Decauville:  Combined  autoclave  and 
hydraulic  press.  [Date  applied  for  under  International  Con- 
vention, September  10th,  1904.]  28546  Berry :  Protected  or 
armour-clad  electric  switch  fuses.  28573  Boult  (Reintanz  and 
Rothe :  Receipt  and  other  stamping  and  recording  apparatus. 
28683  Robinson :  Apparatus  for  heating,  humidifying,  or  cool- 
ing air,  for  warming,  drying,  or  humidifying  purposes  28684 
Robinson :  Apparatus  for  drying  and  screening  sand  minerals 
and  other  substances.  28822  Ingle  and  Green :  Branding 
machines  for  casks,  eases,  and  the  like. 


28840  Hirst  and  Brook :  Self-acting  electric  motor-starting 
lheostat. 

The  contacting  arm  of  the  rheostat  is  operated  by  a 
worm  gearing-  brought  into  and  out  of  engagement  by  a 
lifting  electro  magnet  possessing  compound  winding,  the 
series  and  shunt  coil  being  consecutively  rendered 
inoperative  by  the  passage  of  the  contacting  arm.  A 
"  no-volt"  release  magnet  is  provided  with  this  arrangement. 

28849  Llewellin :  Workmen's  time  recorders  and  the  like. 
28855  Fowler  and  Medley :  Grates  for  gas  producers,  slow  com- 
bustion stoves,  and  similar  enclosed  fires.  28859  Thompson 
(Moss) :  Devices  for  waving  and  curling  hair.  28863  Ballantine 
and  Ballantine :  Means  for  carrying  and  exposing  in  the  camera 
photographic  plates  or  films. 

28868  Weddell :  Automatic  braking  apparatus  for  cranes  and 
for  hoisting  and  hauling  machinery. 

The  torque,  which  is  exerted  in  the  hoisting  gear,  is 
employed  to  apply  the  brake  through  the  lengthening  of  a 


Spiral  spring;  the  axial  pressure  applies  pressure  upon  a 
series  of  brake  discs  of  the  well-known  Weston  pattern,  or 
between  a  pair  or  a  series  of  friction  cones. 

28882  Boyd,  Boyd,  and  J.  and  T.  Boyd  Ltd. :  Rings,  ring 
holders,  and  travellers  for  spinning,  twisting,  and  analogous 
purposes.  28886  Br^icewell  and  Bracewell :  Means  for  raising 
and  lowering  curtain  poles  either  with  or  without  their  curtains. 
28897  Mills:  Acetylene  gas  generators.  28969  Robinson  :  Wheels 
for  vehicles.  28973  Middleton  (Last)  :  Apparatus  for  indicating 
the  rise  and  fall  and  level  of  liquids.  29035  Wickham:  Con- 
struction of  bottlewashing  machine.  29048  Tourtel  and  Hogan : 
Apparatus  for  producing  and  imparting  vibrations,  oscillations, 
or  the  like  for  therapeutic,  hygienic,  or  similar  purposes.  29100 
Neate:  Spring  wheels  for  vehicles  and  cycles.  29113  Pindstofte  : 
Machines  for  cleaning  the  outsides  of  bottles  and  the  like. 
29367  Mills  (Bevenot  and  De  Neveu)  :  Desiccation  and  pre- 
servation of  milk,  cream,  casein,  and  their  derivatives.  29500 
Delnatte,  Delnatte,  and  Delnatte:  Spindles  of  cop-winding 
machines  and  the  like.  29510  Still:  Manufacture  of  tubes. 
29525  House:  Machines  for  shrinking  tyres  on  to  vehicle  wheels. 
29540  Candy:  Flushing  syphons.  29561  Taylor:  Method  of 
increasing  the  brilliancy  of  the  images  formed  by  lenses.  29567 
Myers  and  Myers :  Combined  tobacco  stoppers  and  pipe  cleaners. 
28575  Jackson :  Money-checking  tills.  29598  Reese :  Measuring 
fluids.  29607  Bruce,  Peebles,  and  Co.  Ltd.,  and  Peebles:  Liquid 
resistances  for  controlling  the  current  in  electro  motors  and  the 
like.    29610  Hatton:  Regenerative  gas  furnaces. 

1905. 

322  Pfenninger :  Lens  and  prism  combinations  for  photo- 
graphic and  like  purposes.  384  Linley :  Means  of  securing  door 
frames  in  position.  450  Crosthwaite:  Stoves  for  heating  rooms 
or  the  like.  646  Hesketh :  Refrigerating  apparatus.  680 
Thomson  (Graham) :  Construction  of  spears  for  military  pur- 
poses, or  pig  sticking,  applicable  also  to  other  like  weapons  and 
implements. 

858  Le  Pontois:  Ignition  of  combustible  mixtures  in  com- 
bustion engines  and  apparatus  therefor. 

An  alternating-current  generator  driven  at  the  same  speed 
as  the  engine  shaft  is  employed,  but  it  may  be  driven  at 
a  multiple  speed  of  the  shaft,  the  generator  being  designed 
so  as  to  deliver  to  a  sparking  device,  singly  or  jointly,  two 
alternating  currents  differing  in  phase  from  each  other,  the 
circuits  carrying  these  currents  being  adapted  to  be  con- 
nected electrically  either  singly  or  jointly  to  a  sparking 
device  in  such  manner  that  whatever  be  the  time  at  which 
a  spark  is  needed,  the  current  delivered  by  the  bi-phase 
generator  to  the  sparking  device  possesses  a  sufficient 
intensity  for  the  effective  ignition  of  the  explosive  mixture. 
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894  Hodgetts :  Sleeve  links.  976  Boswell :  Apparatus  used  in 
connection  with  public  amusements.  1111  Robertshaw:  Hinges 
for  draught  excluders,  doors,  and  the  like.  1382  Harker, 
Allcock,  and  Cable:  Deep-boring  machines  or  apparatus.  1615 
Simon :  Brushes  used  for  cleaning  and  dusting  of  garments 
and  the  like.  1640  Barnes:  Carriage  lamps.  1834  Walford 
(Fairlie) :  Steering  gear  of  boats,  launches,  and  like  vessels. 
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1855  Smallwood:  Furnaces  of  steam  boilers  of  the  Lanca- 
shire, Cornish,  or  other  similar  type. 

In  order  to  obtain  complete  combustion  an  inner  tube  A 
of  firebrick  is  provided,  forming  a  combustion  chamber 
which  is  connected  with  the  firegrate  at  one  end,  and  is  so 


arranged  as  to  cause  the  heated  gases  to  pass  out  at  the 
other  end  and  return  between  the  outside  of  the  combustion 
chamber  and  the  inside  of  the  boiler  tube. 


1998  Bisson  and  Bisson :  Chimney  cowl.  2051  Leckie: 
Machinery  for  the  manufacture  of  copper,  brass,  and  like 
metal  pipes  and  tubes.  2111  Hamilton  and  Stroud:  Locking 
devices. 

2267  Meyer  and  Rothhardt :  Hand-starting  mechanism  for 
internal  -combustion  motors. 

The  motor  shaft  is  driven  through  a  clutch,  the  two 
members  of  which  are  made  to  gear  by  pressing  the  crank 
in  the  direction  of  the  arrow.  The  crank  turns  the  disc  A 
which  drives  the  grooved  disc  B  (which  is  fast  with  the 
clutch  member)  by  means  of  a  cramp  C;  said  cramp  binding 
with  B  when  pressed  by  the  pin  D.  If,  however,  back- 
firing takes  place  the  pawl  E  is  held  by  the  ratchet  F, 
which  presses  the  cramp  in  the  opposite  direction  to  the 
pin  D,  thus  allowing  the  shaft  to  run  free. 

2537  Dunbfcr :  Portable  device  for  embossing  letter  paper. 
2970  Bardet,  nee  Bon:  Elastic  or  spring  wheel  for  vehicles. 
3026  Halladay :  Radiators  and  the  means  for  attaching  the 
gills  or  fins  to  the  piping  of  same.  3094  Pieston:  Flushing 
devices.  3119  McKie:  Hat  holders  for  chairs  or  seats  in  public 
places. 

3171  Vickers,  Sons,  and  Maxim  Ltd.,  and  Williamson: 
Electric  motors  and  dynamo-electric  machines. 

The  motor  or  dynamo  is  provided  with  auxiliary  magnetic 
poles  A,  the  exciting  coils  C  of  which  are  in  a  circuit  derived 


from  one  of  the  main  brushes  and  an  auxiliary  brush  or  two 
auxiliary  brushes  B.  The  invention  tends  to  improve  the 
commutation  when  the  speed  varies. 

3388  Halliday :  Reversing  and  disconnecting  gear  for  screw 
propeller  shafts. 

When  the  lever  is  put  in  the  ahead  position  the  friction 
clutch  formed  on  the  gear  wheels  A  and  B  engages  and 
drives  the  propeller  in  the  same  direction  as  the  engine; 
when  in  the  middle  position  the  clutches  on  the  discs  C  D 
and  on  tfie  gear  wheels  A  B  are  both  disengaged,  the  pro- 
peller shaft  remaining  stationary  and  the  engine  running 


free.  When  the  lever  is  put  in  the  astern  position  the 
clutch  on  discs  C  and  D  and  the  parts  D  and  C  being  fixed, 
also  the  axes  of  the  planet  gear  wheels  E,  the  wheel  B 
rotates  the  planet  gear  wheels  E  on  their  axes,  which  con- 
sequently rotate  the  wheel  A  and  with  the  shaft  and  pro- 
peller in  the  reverse  direction  to  the  engine. 

3599  Rittmeyer :  Devices  for  indicating  at  a  distance  the 
height  of  water  or  other  liquid  levels.  3631  Bessemer  and 
Petersen  :  Artificial  fishing  bait.  3806b  Treadwell :  Apparatus 
for  lubricating  the  plungers  of  briquet  jjresses.  [Date  applied 
for  under  Rule  5,  Patents  Rules,  1905,  February,  23rd,  1905.] 
3869  Pick:   Warp-stop  motions  for  looms  for  weaving. 
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3!)21  Harvey:    Armour-piercing'  projectiles. 

The  invention  consists  in  forming  a  hollow,  annular  pro- 
jectile having  a  back  plug-  or  cap  closing  the  rear  end  of  the 
central  cavity,  which  plug  is  self  loosening  under  the  pres- 
sure of  a  backward  force,  such  a.s  the  force  of  the  air,  or  of 
the  water,  if  it  strikes  the  water. 

3986  Lent/.:  Fluid-pressure  turbines.  4001  Dixon:  Fittings 
of  hoods  for  motor  cars  and  the  like.  4083  Pulmau  and 
Higginson :   Loose-leaf  binders,   tiles,  and  the  like. 

4001  Dixon :  Fittings  of  hoods  of  motor  cars  and  the  like. 
4083  Pulman  and  Higginson :  Loose-leaf  binders,  files,  and  the 
like. 

4166a  Bines:  Improvements  in  induction  coils.  [Date  applied 
for  under  Rule  5,  Patents  Rules  1905,  February  "28th,  1905.] 
This  induction  coil  comprises  two  cores,  one  having 
opposed  pole  pieces  associated  therewith,  and  the  other 
being  lecated  between  said  opposed  pole  pieces  so  as  to  form 
part  of  the  magnetic  circuit,  but  being  magnetically  insu- 
lated from  the  pole  pieces ;  a  primary  and  secondary  coil  being 
used  on  both  of  said  cores. 

4185  Brander:  Reversing  rotary  valves  for  steam  engines. 
4273  Fricker :  Apparatus  for  automatic  electric  advertising 
and  like  purposes.  4371  Bastiu  :  Apparatus  for  washing  wool 
and  other  filamentous  materials.  [Date  applied  for  under 
International  Convention,  November  28th,  1904.] 

4715  Gushing:    Electric  insulators. 


The  annular  cup  A  of  glass  or  other  transparent  material 
can  be  vertically  adjusted  within  the  insulator  carrying  the 
line  wire  by  a  screw  thread  and  nut. 

4722  Kattum  :  Wheeled  implement  for  hoeing,  raking,  and 
other  agricultural  and  horticultural  purposes.  4803  Baker: 
Menu  stands  and  the  like.  5007  Wright  :  Extincteur-sprinkler 
and  heat  alarm.  5046  Gregorie:  Apparatus  for  loosening  or 
removing  dust  or  dirt  from  carpets  or  other  fabrics. 

5142  Ogden :  Apparatus  for  controlling  the  supply  of  feed 
water  to  boilers. 

A  check  valve  is  provided  on  the  feed  pipe  which  is  formed 
integrally  with  a  piston,  the  sjiaee  between  the  piston  and 
end  of  its  cylinder  forming  a  chest  which  is  cut  off  by  the 


piston,  the  action  being  that  when  the  water  in  the  boiler 
rises  it  can  pass  by  way  of  a  pipe  to  the  space  above  the 
piston,  and  thereby  the  check  valve  is  prevented  from 
opening  its  full  amount. 

5445  Wilberforce :  Saddle  for  velocipedes.  5486  Arthur: 
Starting  apparatus  used  in  connection  with   the  stalling  of 


horses  for  racing  purposes.  5501  Whitfield:  Cots  and  bed- 
steads for  hospitals,  infirmaries,  and  the  like.  5631  Tindajl  : 
Stands  or  supports  for  bicycles  and  the  like.  5855  Pullman 
and  Pullman :  Tread  bands  for  the  tyres  of  motor  road  vehicles 
and  the  like.  5858  Helme  and  Curzon :  Pneumatic  tyres, 
5862  Tetley  and  Clayton:  Reels  on  which  yarn,  thread,  or 
filamentary  material  is  wound  for  treatment  by  fluids.  5942 
Elsley  :   Attaching  door  knobs  to  spindles. 

5956  Wallett:  Nut  locks. 

The  washer  is  formed  with  tapering  projections  on  the 
surface  next  to  the  nut,  which  fit  into  corresponding  recesses 
in  the  nut.  The  washer  is  fluted  on  its  under  surface  so  as 
to  hold  it  to  the  object  which  is  bolted. 

6047  Overend :   Tips  for  cues. 

6082  Baragwanath  :  Device  for  facilitating  the  peeling,  cutting, 
or  slicing  of  vegetables,  bread,  cake,  and  the  like.  6106  Nicol: 
Chimneys  and  ventilating  appliances  for  buildings  and  like 
structures.  6161  Rivoir :  Apparatus  for  the  manufacture  of 
soap.  6332  Wilding  Brothers  Limited  and  Nelson :  Means  for 
producing  a  wavy  or  watered  pattern  upon  woven  fabrics  and 
other  purposes. 

6337  Torrens :  Magnetic  sparking  plugs  for  internal-com- 
bustion and  other  engines. 

This  apparatus  is  of  the  simple  inductance  coil  type,  and  has 
two  breaks  in  the  circuit,  one  of  which  is  normally  open  and 
is  periodically  closed  by  any  suitable  mechanical  means  when 
the  engine  is  working,  -and  the  other  is  normally  closed  and 
is  opened  by  the  establishment,  of  a  current  in  the  induct- 
ance coil  when  the  first  break  is  closed. 

6596  Warwick  Machinery  Company  Limited  (General  Electric 
Company) :  Elastic-fluid  turbines. 

In  order  to  prevent  the  fluid  from  rebounding  from  the 
walls  of  the  casing  against  the  rotating  elements,  a  stationary 


guide  A  is  arranged  adjacent  to  the  last  row  of  active 
buckets  in  a  stage,  so  as  to  direct  the  exhaust  fluid  against 
the  wheel  in  the  direction  of  rotation. 

6660  Tallack  and  W.  F.  Stanley  and  Company  Limited: 
Surveying  instruments.  6766  Lawrence:  Game.  6831  Cooper: 
Tufted  pile  fabrics. 

6902  Hamilton :  Arrangement  of  turbine  machinery  applic- 
able for  the  propulsion  of  ships. 

Four  propelling  shafts  are  provided  with  alternate  shafts 
carrying  propellers  of  opposite  hands  and  running  reversely, 
a  turbine  being  connected  to  each  shaft,  there  being  two 


ordinal y  and  two  two-way  turbines,  the  shaft  of  each  ordinary 
turbine  being  opera  tively  connected  to  the  two-way  turbine 
adjacent  to  it,  the  turbine  being  arranged  to  operate  con- 
jointly. 
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6917  Tonks:  Emergency  exit  fastenings  or  panic  bolts  for 
doors  and  windows.  6948  Zimmermann  (Chemische  Fabrik  auf 
Action  (vorm  E.  Schering) :  Manufacturing  of  salicylic  acid 
glyceriueformalaester.  7014  Graaff :  Means  for  receiving  milk 
in  houses. 

7028  Witzenmanu :  High-pressure  stuffing-box  coupling  for 
spiral  metal  hose  pipes. 

The  parts  of  the  stuffing  box  are  so  arranged  that  when 
they  are  drawn  together  the  connecting  ends  of  the  pipes  arc 
pacjeed  so  that  the  packing  presses  in  all  directions,  so 
enabling  the  pipe  to  be  subjected  to  very  great  internal 
pressure. 

7033  Francis,  Butler,  and  Amoore :  Device  or  belt  to  prevent 
lying  on  the  back.  7108  Newton  (New  Jersey  Wire  Cloth 
Company)  :  Fireproof  constructions.  7132  Woolnough  :  Ladies' 
bags.  7257  Lucas  and  Edwards :  Horns  for  use  on  motor  cars 
and  for  similar  services.  7291  Parker:  Means  for  exercising 
the  eye  in  aiming. 

7584  Kent  :  Liquid  meters. 

The  invention  relates  to  Venturi  meters,  and  consists  in 
employing  a  flexible  diaphragm  instead  of  the  U  tube,  as 
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ordinarily  used.  This  diaphragm  actuates  a  recording 
pencil,  as  shown,  which  traces  a  diagram  on  a  clock-driven 
disc. 

7591  Johnson  (Voigt  and  Haeffner,  Akt.-Ges.)  :  Alternating 
current  dynamo-electric  machines  for  synchronising  and  con- 
necting them  with  distributing  conductors. 

The  upper  solenoid  of  the  tension  relay  A  is  first  ener- 
gised by  the  one  alternator,  thereby  causing  a  current  to 
flow  through  the  subsidiary  relay  B  and  break  the  synchronis- 
ing circuit;  the  second  alternator  is  started,  thereby 
energising  the  lower  solenoid  of  A.    When  the  tensions  in 
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both  solenoids  are  equal  to  each  other  the  circuit  through 
B  is  broken,  and  the  phase  indicator  relay  C  being  also 
energised,  the  synchronising  circuit  is  closed  and  the  switch 
D  operated.  The  contact  levers  of  A  and  C  are  keeping 
oscillating,  as  long  as  the  tensions  and  frequencies  of  the 
alternators  are  inequal.  By  becoming,  however,  equal  switch 


D  is  definitely  closed,  and  switch  mechanism  E  operated  for 
connecting  the  alternator  to  the  distributing  lines  in 
synchronised  conditions. 

7602  Hopwood :  Means' for  use  in  keeping  accounts.  7601 
Macnantara:  Flower  fastener. 

7718  Evans  (Haussknecht)  :  Valves  for  pumps,  compressors, 
:incl  the  like. 

This  valve  is  so  constructed  as  to  open  silently  on  its 
seat  D.  When  the  valve  A  begins  to  open  the  air  in  the 
chamber  B  is  let  out  by  the  passage  C,  and  continues  to  do 


so  until  the  passage  C  is  closed  by  the  pipe  on  the  valve  A, 
when  the  air  which  is  left  will  act  as  a  cushion,  and  prevent 
any  noise  being  made,  a  spring  being  provided  to  close 
the  valve. 

7763  Horn:  Clothes  bags.  7821  Parrott,  Parrott,  and 
Parrott:  "Dry''  or  outdoor  seats.  7825  Purves :  Non-skid 
devices  for  motor  and  other  road  vehicles.  7846  Bamford : 
Hinge-bar  for  carrying  the  main  shoe  and  finger  bar  of  mow- 
ing and  reaping  machines.  8240  Elliott  and  Elliott:  Grates 
for  domestic  fireplaces  and  the  like.  8413  Hosli:  Drawing 
rollers.  [Date  applied  for  under  International  Convention, 
June  3rd,  1904.]  8549  Lavery :  Anatomical  measuring  and 
recording  machines.    8658  Clark:  Door  holders. 

8652  Kirk  and  Corlett  Electrical  Engineering  Company 
Limited :  Plug  boxes  and  the  like  for  the  connection  of 
electric  conductors  to  the  main  supply  cables. 

The  plug  A  carrying  the  flexible  conductors  cannot  be 
connected  up  or  disconnected  from  the  box  unless  the  con- 
ductive pieces  carried  by  a  shaft  B,  which  is  rotated  by  said 


plug,  be  disconnected  from  the  main  terminals.  The  lid 
cannot  be  opened  unless  the  conducting  pieces  are  dis- 
connected from  the  main,  and  the  shaft  cannot  be  turned 
except  when  the  box  is  closed. 

8873  Jacob :  "  Adhesive  folded  tablets  "  for  mounting  picture 
postcards,  prints,  photographs,  and  other  things  in  albums  or 
elsewhere.  9324  Abel  (Act.-Ges.  fur  Anilin  Fabrikation) : 
Sensitising  layers  of  gelatine,  gum,  or  the  like,  for  the  pig- 
ment and  like  photographic  processes.  9344  Kruyswijk: 
Electric-current  motor.  [Date  applied  for  under  International 
Convention,  May  5th,  1904.]  9496  Bohne  and  Herrmann: 
Process  of  preparing  wood  for  polishing  purposes.  9557  Quick  : 
Wedge  fasteners  for  windows  and  the  like.  9567  Wilkinson 
and  Wilkinson:  Means  for  affixing  flexible  ijads  to  the  heels 
of  boots  and  shoes. 

10050  Stilz :   Internal-combustion  engines. 

In  the  internal-combustion  engines,  as  described  in  the 
specification,  the  air  is  adapted  to  be  compressed  isother- 
mally  at  a  relatively  low  temperature,  raised  to  a  high 
temperature,  and  intermittently  introduced  into  the 
cylinder,  partially  expanded  at  constant  pressure  by  the 
burning  therewith  or  combustible  introduced  under 
pressure. 
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10072  Whiting:  Revolver  small  arms.  10309  Donaldson: 
Artists'  paint  boxes.  10615  Turner:  Adjustable  pipe  wrench. 
10657  Newton  (Rosenfield)  :  Automatically  -  operated  phono- 
graphs. 10677  Johnson  (Badische  Anilin  and  Soda  Fabrik)  : 
Manufacture  and  production  of  colouring  matter  of  the  anthra- 
cene series,  and  the  treatment  and  employment  thereof  for 
dyeing  and  printing.  10760  Monks,  Hall  and  Company 
Limited  and  Higgs :  Cot,  basinette,  or  like  attachments  for 
bedsteads.  10775  Gavin:  Window  fastener.  10808  Clark: 
Explosion  engines.  11441  Elektrizitats  Akt.-Ges.  vorm.  W. 
Lahmeyer  and  Company:  Device  for  limiting  the  speed  of 
compensated  single-phase  alternate-current  motors.  [Date 
applied  for  under  International  Convention,  July  30th,  1904.] 

11461  Peckham :  Suspension  of  railway  and  tramway  vehicle 
trucks. 

This  is  a  new  arrangement  for  suspending  the  truck  from 
the  axle  journal  boxes,  the  object  being  to  give  the  axles  a 
certain  amount  of  lateral  movement  so  as  to  obviate  the  side 
thrust  on  the  rails  when  going  round  curves.    It  consists 


of  a  link  or  links  hung  from  grooves  in  the  journal  boxes 
and  carrying  at  their  lower  ends  a  seating  for  the  supporting 
springs,  said  grooves  being  made  broad  enough  to  permit 
lateral  movement  of  the  links  therein. 

11544  Young:  Fireplaces,  ranges,  and  the  like.  11926  Lieber : 
Radium  surfaces.  [Date  applied  for  under  International  Con- 
vention, July  30th,  1904.]  12242  Goodall :  Coupling  devices 
for  conduits.  [Date  applied  for  under  International  Conven- 
tion, June  15th,  1904.] 


12264  Bonnie-art  (Garnet) :   Carburetters  for  motors. 

According  to  the  speed  of  the  engine  the  quantities  of  air 
and  hydrocarburet  forming  the  explosive  mixture  ar.e 
regulated  automatically  by  a  segment-shaped  valve  in  the 
air  pipe,  which,  together  with  the  valve  pin  regulating  the 
admission  of  the  hydrocarburet,  is  operated  from  a  piston 
which  descends  in  .consequence  of  the  aspiration  of  the 
engine,  the  air  to  be  admixed  with  the  gases  and  the 
explosive  mixture,  as  well  as  the  hydrocarburet,  being 
heated  by  the  exhaust  gases. 

12363  Berry:  Method  of  and  bracket  for  hanging  spring  and 
other  roller  blinds.  12463  Barlow  and  Charlesworth :  Apparatus 
for  setting  fuses. 

12711  Bagguley:  Tyres  of  motor  car  and  other  vehicle  wheels. 
The  rim  consists  of  two  parts  which  interlock  one  within 
the  other,  and  are  held  by  bolts.    The  pneumatic  member 
is  composed  of  laminated  sheets  of  rubber  with  an  inner 


canvas  lining,  and  has  a  pair  of  wires  interposed  in  loops 
formed  at  the  extremities.  This  member  is  bent  to  form 
a  tube  whic.ii  is  inserted  into  the  hollow  of  the  rim,  and  is 
made  tight  to  contain  the  requisite  air  pressure. 
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12768  Muller  and  Bewig:  Method  of  and  means  for  repair- 
ing damaged  pneumatic  tyres  for  wheels  of  motor  cars, 
bicycles,  and  the  like.  13092  Novero :  Submarine  mines-. 
13216  Reeee:  Envelopes.  13327  Hancock:  Responded  for 
wireless  telegraphy.  13572  Sullivan,  Pritchard,  and  Ellison: 
Non-refillable  bottle  attachments.  13590  Siemens  Brothers  and 
Company  Limited  (Siemens  Schuckertwerke  G.  in.  b.  H.)  : 
Electric  switches  Jor  coin-freed  mechanisms,  time  switches,  or 
the  like. 

13708  British  Thomson- Houston  Co.  Ltd.  (Allgemeine  Elek- 
tricitats  Ges.)  :  Dynamo  electric  machines. 

The  invention  relates  to  the  reversing  poles  described  in 
Patent  No.  12792,  1905,  which  are  provided  with  holes, 
slots,  or  magnetically-ineffective  materials,  running  off 
parallel  to  the  axis  of  the  machine.  This  invention  consists 
in  aranging  the  interruptions  in  the  magnetic  material  nou- 
symmetiieally,  it  being  found  that  this  is  a  great  improve- 
ment ou  the  old  arrangement. 

13768  Swectscr  :  Fountain  pens.  13851  Bullock:  Swimming 
devices.  13871  Edouard  Etienne  Michelin :  Manufacture  of  the 
jackets  of  pneumatic  tyres.  [Rights  under  Patents,  etc.,  Act 
1901  not  granted.]  13893  Recke :  Turbines.  13953  Harrison 
(Electric  Railway  Improvement  Co.);  Electrical  recording 
devices.  13962  Kiinz  •  Apparatus  for  the  automatic  discharge 
of  liquid  from  vessels.  14045  Krohg :  Ships'  hatches  and 
hatchways. 

14222  British  Thomson-Houston  Co.  Ltd.  (General  Electric 
Co.):  Suspension  of  electric  motors  of  locomotives  and  other 
electrically-propelled  vehicles. 

The  improvement  relates  to  a  construction  whereby 
parallelism  between  the  2>°le  faces  and  the  armature  may 
at  all  times  be  maintained.  To  this  end  the  field  member 
is  carried  by  and  pivotally  supported  on  the  locomotive 


framework,  and  being  so  arranged  that  it  may  oscillate  on 
axis  at  right  angles  to  the  driving  axle,  it  may  be  tilted 
concurrently  with  the  latter,  thereby  maintaining  the  men- 
tioned parallelism. 

14314  Majorana :  Microphone  apparatus  for  telephone  and 
other  circuits.  14473  Coe :  Means  for  feeding  metallic  leaf  to  a 
stamping  press. 

14671  Clennell  and  Thorp :   Ships'  propellers. 

The  invention  consists  in  making  the  boss  A  in  two 
portions,  which  are  adapted  to  carry  the  reversible  pro- 
peller blades.  The  boss  is  adapted  to  be  carried  on  the 
end  of  the  tail  shaft  B,  and  contains  a  bevel  wheel  operated 
from  a  suitable  sleeve  C  by  a  spindle  D,  said  bevel  wheel 
serving  to  operate  the  propeller  blades. 
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14694  Dresser :  Coupling'  for  spigot  and  socket  pipes. 

The  socket  ends  of  the  pipes  ar,e  made  with  two  successive 
bells  or  sockets,  both  of  which  are  parallel  with  the  periphery 
of  the  spigot  ends  of  the  pipes,  the  usual  V-shaped  sleeve 


being  formed  on  the  clamping  fitting  over  the  spigot  end  of 
the  pipe  section.  The  opposite  clamping  ring  is  formed  on 
its  interior  with  a  number  of  projecting  ribs  or  studs,  which 
directly  press  upon  the  exterior  of  the  bell. 

14695  Dresser:  Means  for  stopping  leakage  of  collar  pipe 
couplings. 

This  invention  relates  to  Patent  No.  1998,  1900,  and  con- 
sists in  providing  the  ring  sections  with  elongated  or  oval- 
shaped  bolt  holes,  and  the  bolts  for  connecting  the  rings 
with  shoulders  beneath  their  heads  of  the  same  shape  as 
the  bolt  holes  to  prevent  the  bolts  from  turning  while  the 
nuts  are  being  screwed  up. 


14799  Curtis :  Apparatus  for  feeding  shavings  and  the  like 
to  furnaces  or  to  plases  of  storage.  14881  Weisell :  Apparatus 
for  the  generation  and  administration  of  anaethetics.  14931 
Chambers:  Cart-horse  saddles.  15055  Ganz  and  Co.  Eisen- 
giesserei  und  Maschinen-Fabriks  Act.Ges:  Process  for  extract- 
ing metals  from  ores  and  other  metalliferous  material  by  electro- 
lytic means  and  apparatus  therefor.  [Date  applied  for  under 
International  Convention,  August  26th,  1904.]  15154  Webster 
and  Webster :  Rotary  engines.  15183  Storey:  Device  or  contriv- 
ance for  preventing  the  kicking  or  bolting  of  horses  and  the  like. 
15294  Bills :  Wire  mattresses.  15429  Field  :  Bottles,  jugs,  jars, 
rnd  other  receptacles  for  liquid  and  semi-liquid  substances. 

15775  Kende :  Friction  clutch  or  coupling. 

The  coup'ing  is  obtained  by  a  coiled  spring  arranged  between 
the  two  members.  Two  loosely-turnable  elements,  between 
which  two  dogs  engage,  are  connected  together  by  spiral 
springs  which  on  the  engaging  of  the  coupling  are  brought 
into  tension,  and  on  disengaging  bring  both  the  elements 
back  again  into  their  initial,  whereby  the  spring  is  again 
contracted. 

15802  Angstmann  and  Angstmann :  Liquid  meters.  15813 
Bentall  and  Bingham  :  Crushing  mills.  15836  Yorke :  Electric 
w  iring.  15851  Creux :  Rotary  engine.  16016  Thompson  (Traun 
Rubber  Co.) :  Rubber  goods. 

16024  Lean  (Deutsche  Telephonwerke  R.  Stock  and  Co.  G.  m. 
b.  H.)  :  Telephone  office  systems  and  methods  of  establishing 
connections  therein. 

A  method  of  establishing  connections  in  telephone  offices 
with  separated  plug  service,  consisting  in  employing  three 
groups  of  operators  to  discharge  the  work;  the  distri 
buting  office  which  superintends  the  subscribers'  call-signals 
and  hand  them  over  to  an  unoccupied  operator  of  the 
enquiry  office  without,  however,  enquiring;  the  enquiry 
office  which  enquires  or  answers  the  call  and  then  connects 
it  to  an  unoccupied  operator  of  the  third  group;  the  con- 
necting office  connects  the  calling  subscriber  with  the  desired 
one. 


16058  Ury  :  Gas  checks.  16064  Eli  and  Kelsey :  Thermostatic 
devices  for  indicating  when  lamps  are  extinguished. 


L  "         /602.  '-S 


16084  Grade :  Inlet  valve  for  two-stroke  cycle  explosion  engines. 
[Date  claimed  under  International  Convention,  August  8th, 
1904.] 

The  valve  is  arranged  in  and  with  its  axis  at  right  angles 
to  the  connecting  port  or  passage  leading  from  the  crank 
chamber  to  the  cylinder,  and  is  adapted  to  permit  the  com- 


i 


bustible  to  pass  through  the  half  nearer  the  crank  chamber, 
so  that  the  air  flowing  through  the  other  half  of  the  valve 
nearer  the  cylinder  forms  a  separating  layer  between  the 
exhaust  gases  and  the  new  mixture. 

16166  Hassam  and  Pevey :  Pavement  and  proc  ess  of  laying 
the  same.  16207  Cohn :  Bal1  gloves.  16357  Blondel :  Arc 
lamps. 

16397  Efrem  and  Sidler :  Disengaging  mechanism  for  the 
controlling  devices  of  shunt  circuit  arc  lamps. 


AS397-/C5 


The  improvement  relates  to  that  kind  of  arrangement 
whereby  the  adjustment  is  made  by  means  of  a  releasable 
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mechanism  acting-  upon  a  screw  spindle  and  by  a  nut  co-acting 
therewith,  and  consists  therein  that  the  nut  is  composed  of 
two  resilient  half  parts  between  which  is  located  a  bar  of 
flat  cross-section  rotatable  about  its  longitudinal  axis  for 
the  purpose  of  disengaging  the  controlling  device  in  any 
position  of  the  nut  parts. 
16451  Watson  a.nd  Billetop:  Machinery  for  compressing  air. 
The  steam  and  air  cylinders  of  each  engine  are  arranged 
in  tandem,  three  engines  being  connected  side  by  side  to  a 
common  crank  shaft,  the  delivery  valves  of  the  air  cylinders  of 


18401  Siemens  Bros,  and  Co.  Ltd.  (Siemens  Schuekertwerke 
G.  m.  b.  H.)  :  Continuous-current  dynamo  electric  machines. 


IU5I/OS 


two  of  the  engines  being  connected  to  the  suction  of  the  air 
cylinder  of  the  third  engine,  so  that  the  the  first  stage  of 
the  compression  is  effected  by  two  of  the  engines  and  the 
second  stage  by  the  third  engine. 
16503  Texier :  Gloves.    16783  Muller:   Coupling  sleeve  holder 
for  the  rollers  of  rolling  mills.    16S15  Justice  (Century  Dental 
Instrument  Co.)  :  Dental  plate  swaging  device  and  method  of 
forming  dental  plates.    16821  Brown:    Apparatus  for  cooling 
water  for  condensing  and  other  purposes.    16925  Beard:  Cine- 
matographs.   17032  Thompson    (Firm   Reiss  and    Klemm)  : 
Electrically-operated     fans.  17081     Grillou:  Operating 

mechanism  for  readily  consulted  railway  time  tables  and  the 
like. 

17084  Simens  Schuekertwerke  G.  m.  b.  H.) :  Electric  train 
lighting  systems.  [Date  applied  for  under  International  Con- 
vention, August  25th,  1904.] 

Two  identical  generators  are  coupled  to  each  other  and 
driven  from  the  axles  of  the  carriage,  the  one  or  the  other 
charging  the  accumulators  according  to  their  direction  of 


iro&u/os 


running.    Each  generator  is  provided  with  two  field  wind- 
ings, a  main  winding  and  an  auxiliary  one,  the  latter  being 
i*.  the  circuit  of  the  other  generator  and  serving  to  keep 
the  potential  of  the  charging  current  constant. 
17243  Aron :  Electricity  meters.    17290  White  and  Halligan  : 
Circular  knitting  machines.    17637  Chisholm :  Pitclwndicating 
attachments  for   sound-reproducing  machines.       17725  Cave- 
Browne-Cave :  Devices  for  securing  the  rims  and  tyres  of  the 
wheels  of  motor  cars  and  similar  vehicles.    17810  Pitt  :  WTindow 
fasteners     17811  Pitt:  Door  fastening.    17940  Grimm:  Buffers 
for  boats.    17960  Kelling :    Machine  for   washing  or  dyeing 
carpets.    18334  Haggenmacher,  Voll,  and  Mertz :  Supports  for 
plan  sifters  and  the  like.    18346  Seebeck :  Spouts  for  barrels  and 
the  like.    18355  Campion:  Bed  rest  for  invalids. 


The  reversing  poles  of  a  continuous-current  machine  with 
drum  armature  and  chord  winding  are  constructed  double, 
and  arranged  in  such  a  manner  that  both  sides  of  the  short- 
circuited  chord  windings  are  under  their  influence. 
18440   Gosnell:    Garment  hooks   and  eyes.    18597  Payne: 
Means  for  propelling  and  steering  invalid  chairs  and  like  hand- 
prcpelled  vehicles.    18689  Wolf :  Implement  for  forming  shea  ves 
of  mown  grain  and  the  like.    18731  Smallman:  Device  in  wood 
for  lighting  fires.    18746  Mills  (Balland  and  Co.)  :  Means  for 
continuously  •  fixing  elastic  fabrics  of  the  nature  of  tulle  or 
lace  on  dressing  frames.    18810  Jaeger:  Drop-down  firearms. 
[Date  applied  for  under  International  Convention,  September 
17th,  1904.]    18937  Poulsen :  Boot  and  shoe  trees  and  the  like. 
18990a  Gooding:  Process  of  treatment  of  kiln  dirt  and  the  like, 
and  the  production  of  a  cattle  food  and  a  manurial  product 
therefrom.    [Date  applied  for  under  Rule  5,  Patents  Rules  1905, 
September  20th,  1905.]    19080  Gaensler:  Machine  for  the  pro- 
ducing of  coloured  ornamentations  on  enamelled  metal  objects. 
19112   Smith:  Explosives,  and  process  of  manufacturing  the 
same. 

19116  Rolland:  Machine  for  electrically  welding  metal  wires, 
cables,  hoop  irons,  and  the  like. 

The  two  welding  irons  are  arranged  in  cages,  one  of  which 
is  fixed,  and  the  other  movable  and  connected  to  an  operat- 
ing lever,  said  irons  being  traversed  by  vertical  rods  pro- 
vided with  heads  for  holding  the  bars  to  be  welded  integral 
with  the  irons,  and  operated  by  a  pedal.    When  the  primary 


circuit  of  a  transformer  is  close  at  A  the  secondary  current 
flows  through  the  bars,  which,  when  sufficiently  heated, 
are  crushed  one  against  the  other,  the  burr  formed  thereby 
being  hammered  by  two  matrices  indirectly  operated  by  an 
electromotor. 

19275  Batault:  Apparatus  for  starting  explosion  motors. 
[Date  applied  for  under  International  Convention,  September 
26th,  1904.] 

The  mixture  to  be  sucked  into  the  cylinder  is  replaced 
by  another  explosive  substance,  which  can  be  introduced 
without  sucking,  and  which  can  be  easily  ignited  at  the 
proper  moment. 
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19154  Scharer:  Hair-waving  devices.  19567  Phillips:  Miners' 
safety  lamps.  19755  Walker:  Reversible  shirt  fronts.  19825 
Foot  and  Foot:  Easy  chairs.  19894  Schnler :  Centrifugal 
separators.  [Date  applied  for  under  International  Convention, 
November  26th,  1904".]  20000  Lake  (Iroquois  Machine  Co.)  : 
Wire-drawing  machines. 

20028  Hamilton:   Turbine  blades. 


The  turbine  blade  is  so  formed  that  it  engages  a  radial 
groove  in  a  strip  or  other  supporting  device  on  one  side, 
and  at  the  other  side  so  shaped  as  to  engage  a  circum- 
ferential groove  in  a  second  strip. 

20058  Siemens  Schuckert-Werke  G.  m.  b.  H.) :  Method  of 
winding  revolving  held  magnets.  [Date  applied  for  under 
International  Convention,  November  12th,  1904.] 

Separately-formed  flat-section  exciting  coils  are  mounted 
on  field  magnet  cores  with  pole  shoes  made  in  one  piece 
by  providing  a  slot  in  the  pole  shoe,  having  sufficient  pitch 
to  allow  the  exciting  coils  to  be  screwed  through  same  on  to 
the  magnet  line. 

20100  "  Polyphos  "  Elektrizitats-Ges.  m.  b.  H. :  Rontgen- 
ray  tubes.  [Date  applied  for  under  International  Convention, 
October  5th,  1904.]  20159  Mathewson :  Heating  of  air.  20163 
Wales:  Tin  openers.  20346  Charnock :  Lap-supporting  bracket 
applicable  to  carding  engines.  20733  Hamnett :  Apparatus  for 
grinding  salt  and  the  like.  20859  Willis:  Brooms  and  brushes. 
208&S  Ruber:  Electrolytic  apparatus.  [Date  applied  for  under 
International  Convention,  October  15th,  1904.]  20981  Kohlhaus: 
Feeding  bottles  for  infants.    21077  Currier:  Knives. 

21285  Alphandery:  Device  for  facilitating  the  removal  of  the; 
valves  from  the  valve  boxes  of  internal-combustion  engines. 

Consists  of  a  rectangularly-bent  rod  slotted  at  one  end 
and  screw  threaded  at  the  other;  a  sleeve  envelops  the  rod, 
and  has  an  arm  Spending  from  i'z  which  is  adapted  to  be 
placed  against  the  unplugged  cover  of  the  valve  box  at  the 
same  time  that  the  slotted  end  of  the  rod  engages  the 
valve  spindle  below  the  abutment  disc  of  the  valve  spring. 
On  screwing  the  rod  upward  the  key  locking  the  disc  can 
be  removed. 

21835  See:  Tunnelling. 

22064  Ray:  Valves. 


The  valve  comprises  a  plate  with  a  rubber  gasket  ring 
fixed  to  it,  the  valve  being  pivoted  to  a  shaft,  means  being 
provided  whereby  the  valve  can  seat  itself  without  straining 
its  pivot. 

22795  Fried.  Krupp  Akt.-Ges. :  Projectiles.  [Date  applied 
for  under  International  Convention,  January  30th,  1905.]  23108 
Butterfield :  Boots  and  shoes.  [Date  applied  for  under  Inter- 
national Convention,  November  14th,  1904.] 


Complete  Specifications  open  to  Public  Inspection  hefoke 
Acceptance,  under  the  Patents  Act,  1901. 

1905. 

6169  Thompson :  Optical  projection  apparatus.  7927 
Schwarze:  Gramophones.  10701  Soc.  Industrielle  des  Tele- 
phones (Automobiles  Ader)  :  Rear  support  and  ,  driving- 
mechanism  of  motor  ears.  13173  Burridge :  Typewriting 
machines.  15210  Brady :  Devices  for  testing  water  pipes. 
16566  Smith  :  Tone-modifying  means  for  pianos.  21095  Aebi : 
Method  for  the  production  of  hollow  poles  of  concrete  with 
a  metal  insertion  forming  an  inter-connected  framework  for 
electric  conductors  aud  the  like.  21662  Cosserat :  Looms. 
21812  Martin  Fischer  and  Company:  Motor  vehicles  having 
friction  disc  driving  gear.  21994  Weibel  and  Meyrat:  Shovels. 
22440  Sneddon :  Combined  boilers  and  superheaters.  22673 
Knight:  Electrical  storage  batteries.  22675  Westinghouse : 
Fluid-pressure  turbines.  22709  Classen :  Process  for  facili- 
tating the  fermentation  of  sugar  solutions  obtained  from  wood 
that  contains  tannin.  224742  Dole:  Valve  guards  for  non- 
refillable  bottles.  22743  Dole:  Non-rcnllable  bottles. 
22793  Crowe:  Frameless  awnings  and  the  like. 
22833  Krieger  and  Compagnie  Parisienne  des  Voitures 
Electriques  (Procedes  Krieger)  :  Automobile  vehicles.  22928 
Turner  and  Farmer :  Automatic  air  brakes  for  railway  and 
other  vehicles.  23077  Lachman :  Process  of  electric  welding. 
23097  Siemens  and  Halske  Akt.-Ges. :  Manufacture  of  incan- 
descence bodies  for  electric  light.  23098  Siemens  and  Halske 
Akt.-Ges. :  Manufacture  of  glow  lamps  with  incandescence 
bodies  of  tungsten,  molybdenum,  or  similar  metals.  23115 
Compagnie  Generale  de  Phonographes,  Cinematographes,  et 
Appareils  de  Precision:  Supports  "for  photographic  plates  of 
all  kinds.  23116  Compagnie  Generale  de  Phonographes,  Cine- 
matographs, et  Appareils1  de  Precision:  Manufacture^of  positive 
phonographic  plates  for  talking  machines.  23120  Kappmeier: 
Surgical  or  medical  bandages!.  23225  Lamouroux :  Apparatus 
for  pasteurising  or  sterilising  and  filling  vessels.  23393 
Blaisdell:  Apparatus  for  cleaning  filters.  23395  Summa : 
Weaving  shuttles.  23412  Soc.  Bardou.  Clerc,  and  Company 
(Central  Rope  Works)  and  Desouches :  Protective  covering  for 
pneumatic  tyres.  23525  Nielsen :  Device  for  inflating  the 
pneumatic  tyres  of  vehicles.  23566  Akt.-Ges.  der  Maschinen- 
fabriken  von  Escher  Wyss  and  Company:  Submarine  boats. 
23591  Pigeon:  Stereoscopic  apparatus.  23592  Henning:  Pro- 
cess for  manufacturing  foundry  pig  iron.  23602  Kyle  and 
Cress:  Railroad  switches'.  23617  Pokorny  and  Wittekind 
Maschinenbau,  A.  G. :  Valve  mechanism  for  rjneumatic  per- 
cussion tools.  23661  Arnold  and  La  Cour :  Arrangement  for 
the  regulation  of  soeed  of  comuensated  single-phase  motors. 
23722  Deutsche  Te'lephonwerke  R.  Stock  and  Co.,"G.  m.  b.  H. : 
Systems  of  connection  for  telephone  offices  with  separated  plug- 
service  and  means  for  signalling  whether  an  operator  is 
unoccupied  or  engaged.  23787  Brandt:  Method  for  impreg- 
nating absorbent  materials,  textiles,  paper,  or  other  lamellar 
materials  with  resins,  fatty  acids,  and  the  like-.  23808  Swartz  : 
Apparatus  for  automatic  closing  of  doors  and  the  like.  23890 
Combs  and  Combs:  Signal  and  gate  mechanism  for  railway 
crossings.  23891  Helek :  Grain  doors  for  railway  and  like  cars. 
23904  Feltem  and  Guilleaume-Lahmeyer-werke  Act.-Ges. : 
Monophase  electric  motors.  23909  Driessen:  Pictorial  letter 
cards.  23931  Von  P  Uinta  and  Adam:  Brake  and  sanding 
apparatus  for  railway  vehicles.  ( 


THE  HEAT  UNIT  AND  ITS  APPLICATION  TO 
THE  HEATING  OF  BUILDINGS.* 

By  Geo.  G.  Bennett. 

When  estimating  the  heat  required  for  the  warming  of 
buildings,  the  following  methods  may  be  used :  Deter- 
mine the  loss  in  heat  units  through  the  walls  and  windows, 
and  make  some  allowance  for  the  loss  of  heat  by  the  leak- 
age of  cold  air,  due  to  the  faulty  construction  of  the  room 
or  building.  The  total  loss  in  heat  units  for  the  entire 
building  is  found  by  the  following  method,  which  will 
be  found  to  give  a  very  close  approximation.  It  has  been 
determined  by  practical  experiments  that  the  loss  in  heat 
units  through  the  change  of  air  in  the  room  or  building, 
caused  by  bad  construction  when  not  otherwise  ventilated, 
is  about  1439  heat  units  per  square  foot  of  surface  per 
hour.  It  will  require  0'238  heat  units  to  raise  1  cubic 
foot  of  air  1  degree  from  absolute  zero,  but  we  are  only 

*A  paper  read  before  the  Ohio  Society  of  Mechanical,  Electrical,  and  Steam 
Engineers. 
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figuring  on  zero  and  on  the  Fahrenheit  scale,  and  the 
sjiecific  heat  of  air  at  this  temperature  is  0  0864,  therefore, 
to  find  the  loss  in  heat  units,  we  must  multiply  0'238  by 
0  0884,  which  equals  0'0205.  Now,  this  is  equal  to  the 
loss  of  heat  in  1  cubic  foot  for  1  hour  for  each  degree 
difference  of  temperature,  and  the  room  or  building  must 
be  heated  at  70  deg.,  with  an  outside  temperature  of  zero. 
To  find  the  total  loss  we  must  multiply  0  0205  by  70  deg., 
which  equals  1'439  heat  units  for  one  hour. 

Outside  walls  will  require  0'223  heat  units  per  hour  per 
degree  difference  of  temperature  between  the  inside  and 
outside  temperatures.  The  difference  is  70  deg.,  which, 
multiplied  by  0'223,  equals  15'61  heat  units,  which  gives 
the  loss  for  1  square  foot  for  one  hour.  The  next  opera- 
tion is  to  find  the  loss  in  heat  units  through  1  square  foot 
of  glass.  The  glass  being  the  coldest  part  of  the  build- 
ing, it  requires  a  greater  number  of  heat  units  to  counter- 
act the  cooling  effect  of  the  outside  temperature.  The 
glass  will  lose  0'543  heat  units  per  hour  per  degree  of 
difference  of  temperature.  The  total  loss  per  hour  will 
be  about  as  follows  : 


Loss  for  1  cubic  foot  of  air    1'439  heat  units. 

Loss  for  1  square  foot  of  outside  wall..  15'61  heat  units. 
Loss  for  1  square  foot  of  glass    38  01    heat  units. 


Total    55  059  heat  units. 


I  will  now  give  a  practical  example  of  the  above  methods 
of  determining  the  amount  of  radiation  for  a  given  sized 
room.  The  room  is  16  ft.  square  by  10  ft.  high,  and  has 
four  windows  containing  32  square  feet  of  glass  each. 
The  total  number  of  heat  units  necessary  to  counteract 
the  cooling  effect  of  the  glass,  outside  walls,  and  cubical 
contents  is  as  follows  : 

For  the  cubical  contents  we  have  16x16x10  =  2,560 
cubic  feet,  which  is  the  cubical  contents.  This,  multiplied 
by  F439  equals  3,683'84,  the  heat  units.  The  square 
feet  of  outside  wall  equals  16  x  10x  2  =  320,  and  this, 
multiplied  by  15'61  equals  4,995'20  heat  units  lost  through 
the  outside  walls.  The  square  feet  of  glass  equals  32x4  = 
128,  and  this  multiplied  by  38'01  =  4,864  heat  units  lost 
through  the  glass.    The  total  amount  is  equal  to  : 

Cubical  contents    3,683'840  heat  units. 

Outside  wall   4,955'20    heat  units. 

Glass   4,864        heat  units. 


Total  ...>   13,542  04  heat  units. 

The  total  loss  in  heat  units  for  the  above  room  is  now 
represented  by  13,54204. 

The  number  of  square  feet  of  pipe  or  other  radiating 
surface  that  will  be  needed  to  counteract  this  loss  is  deter- 
mined by  the  aid  of  the  difference  between  the  temperature 
of  the  steam  pipe  and  the  temperature  at  which  the  room 
is  to  be  kept.  We  will  assume  the  temperature  of  the 
steam  to  be  228  deg.  ;  5  lb.  gauge  pressure.  The 
difference  between  the  temperature  of  the  steam  pipe 
and  the  temperature  of  the  room  will  be  the  number 
of  heat  units  given  off  in  the  room.  The  room 
is  to  be  kept  at  70  deg.,  then  228-70=158  heat  units— 
i.e.,  each  square  foot  of  heating  surface  will  give  off  to 
the  air  in  the  room  158  heat  units,  so  if  we  divide  13,542 
by  158  the.  quotient  will  be  the- square  feet  of  pipe  or 
radiating  surface,  which  is  equal  to  85'7. 

If  it  is  desired  to  heat  the  same  room  by  hot  water,  the 
process  is  somewhat  similar,  with  the  exception  that  the 
temperature  of  the  water  will  be  considerably  less  than 
that  of  the  steam,  so  that  the  square  feet  of  heating  surface 
will  be  increased  that  much.  In  hot  water  heating  the 
temperature  of  the  water  veiy  rarely  gets  above  180  deg., 
and  it  will  be  found  safer  to  estimate  the  temperature  of 
the  water  at  about  140  deg.  If  the  outside  temperature 
should  get  below  zero,  the  temperature  of  the  water  could 
be  raised  to  180  or  200  deg.    The  square  feet  of  radiating 


surface  under  the  latter  conditions  will  be,  assuming  the 
temperature  of  the  water  to  be  140  deg.  and  the  tempera- 
ture of  the  room  70  deg.,  140-70  =  70,  and  13,542^70  = 
1 93'4  square  feet. 


THE  AJAX  FIREPROOF  CURTAIN. 


The  material  of  this  curtain  consists  of  fireproof  "  Uralite," 
and  it  has  proved  itself  one  of  the  best  and  safest  materials 
for  the  purpose  of  resisting  fire,  and  is  expected  to  entirely 
supersede  other  so-called  fireproof  materials  for  this  pur- 
pose. In  the  construction  of  curtains  for  theatres  and 
the  like,  the  framework  generally  consists  of  2  in.  angle 
iron  bars.  It  is  made  as  light  as  possible  consistent  with 
strength,  in  view  of  wind  pressure,  water  streams,  etc., 
with  which  it  may  come  in  contact.  The  frame  is  firmly 
riveted  together,  the  inter-sections  being  held  by  means 
of  angle  plates.  The  whole  area  of  the  curtain  is  then 
covered  with  thin  layers  of  uralite,  so  arranged  that  all 
joints  are  broken  in  bond  and  firmly  secured  together. 

In  addition  to  this,  each  sheet,  which  is  6  ft.  by 
3ft.,  is,  when  ready  for  fixing  in  position,  thickly 
coated  with  a  composition  which  makes  them  adhere 
together,  so  that  when  completed  and  set  hard  the  fabric 
is  equivalent  to  one  sheet  of  uralite  three-eighths  of  an  inch 
thick,  stiffened  by  a  metal  framework. 


The  general  outline  of  an  ordinary-sized  curtain  will  be 
seen  on  reference  to  the  illustration.  The  weight  of  such 
a  curtain  is  about  1\  tons.  It  can  be  raised  in  about  20 
seconds,  and  in  case  of  emergency  can  be  lowered  within 
the  space  of  five  seconds,  the  whole  of  the  work  being  done 
by  a  small  electric  motor.  The  operator  switches  on  the 
current,  thus  raising  the  curtain,  and  when  a  sufficient 
height  is  attained  the  brake  is  applied,  which,  at  the  same 
time,  shuts  off  the  current,  the  curtain  remaining  sus- 
pended on  the  brake,  which  holds  it  automatically. 

To  lower  the  curtain  the  arrangement  is  still  more 
simple.  The  weighted  lever  connected  with  the  crab  is 
lifted  slightly  when  the  curtain  descends,  at  whatever  speed 
the  attendant  desires.  This  lever  can  be  arranged  to  work 
at  any  convenient  points  within,  say,  a  radius  of  100  yards. 

At  a  special  test  of  this  fireproof  material  we  were 
informed,  it  was  subjected  for  three»minutes  to  the  heat 
of  a  brazier's  blowpipe,  with  practically  no  effect,  the  heat 
produced  being  sufficient  to  melt  brass  in  45  seconds. 

One  of  these  curtains  is  now  in  course  of  construction 
for  the  new  theatre  at  Stockton-on-Tees,  the  makers  being 
Messrs.  John  Mallins  and  Co.,  of  West  Bromwich. 
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THE  ALLIS-CHALM  ERS   STEAM  TURBINE. 

The  recent  starting  up  of  a  steam  turbine  at  the  Washing- 
ton Street  power  house  of  the  Utica  Gas  and  Electric 
Company,  Utica,  N.Y.,  calls  attention  to  the  fact 
that  this  is  the  first  turbine  to  be  put  into  operation  by 
the  Allis-Chalniers  Company,  who  have  recently  entered 
the  steam  turbine  field.  The  turbine  outfit  installed  at 
Utica  is  shown  by  the  accompanying  fig.  1. 

This  turbine  is  rated  at  1,500  kilowatt  normal  load, 
and  run.s  at  a  speed  of  1,800  revolutions  per  minute.  It 
is  direct-coupled  to  an  Allis-Chalmers  2-phase  60-cycle 
revolving  field  alternator,  operating  at  2,500  volts.  The 
unit  has  a  continuous  overload  capacity  of  25  per  cent, 
with  a  three-hour  50  per  cent  overload  capacity  without 
exceeding  a  safe  generator  temperature,  and  capable  of  a 
100  per  cent  safe  momentary  overload..  Artificial  ventila- 
tion by  means  of  an  electrically-driven  fan  blower  will, 
however,  enable  the  unit  to  be  run  safely  beyond  its  rated 
overload  capacity. 

The  turbine  follows  the  well-known  Parsons  type,  which 
has  proven  itself  eminently  successful  in  numerous  instal- 


tliought  has  been  expended  by  various  inventors,  and  the 
Allis-Chalmers  Company  claim  that  the  construction 
employed  by  them  successfully  solves  all  difficulties.  In 
forming  the  blades  a  shouldered  projection  is  left  at  the 
tip.  This  is  inserted  in  a  slot  punched  in  a  shroud  ring, 
the  slots  being  punched  by  special  machinery  in  such  a 
way  as  to  produce  accurate  spacing,  and  at  the  same  time 
form  the  slots  so  that  they  will  give  the  proper  angles  to 
the  blades,  independent  of  the  slots  in  the  base  ring. 
After  the  blade  tips  are  inserted  in  the  slots  in  the  shroud 
rings  they  are  riveted  over  by  specially-arntnged  pneumatic 
machinery 

The  shroud  rings  are  made  in  channel  shape,  with  out- 
wardly projecting  flanges,  which,  after  assembly  in  the 
turbine,  are  turned  and  bored  to  give  the  necessary  work- 
ing clearance.  The  flanges  of  the  channels  are  made  so 
thin  that,  although  amply  sufficient  for  stiffness,  the  shroud 
ring  does  not  have  the  disadvantage  of  a  solid  shroud, 
which  acquires  a  dangerous  temperature  by  friction  in 
case  of  an  accidental  contact  of  the  rotating  and 
stationary  parts.  It  is  claimed  for  this  construction  that 
the  blades  are  stiffened  against  the  effect  of  vibration  in 
a  much  more  substantial  manner  than  by  any  other  means 


Fig.  1.-1,500  K.W.  TURBO-GENERATOB. 


lations  both  here  and  abroad.  The  Allis-Chalmers  con- 
struction, however,  embodies  a  number  of  features  which 
are  new  in  this  country,  and  which  are  claimed  by  the 
builders  to  be  distinct  improvements. 

The  chief  distinguishing  feature  of  this  construction  is 
the  blading,  which,  while  it  is  of  the  Parsons  re-action  type 
as  regards  the  principle  of  operation,  differs  in  mechanical 
construction  in  a  number  of  essential  details. 

The  roots  of  the  blades  are  formed  in  dovetail  shape  by 
special  machinery,  and  are  inserted  in  slots  in  founda- 
tion or  base  rings,  these  slots  being  formed  by  special 
machine  tools  in  such  a  way  as  to  exactly  conform  to  the 
shapes  of  the  blade  roots.  The  foundation  rings  them- 
selves are  of  dovetail  shape  in  cross-section,  and  are  inserted 
in  dovetailed  grooves  cut  in  the  turbine  cylinder  and 
spindle  respectively,  in  which  they  are  firmly  held  by  key 
pieces,  much  in  the  same  way  that  the  well-known  "hewis 
holt  "  is  fastened.  In  order  to  further  ensure  the  integrity 
of  the  construction,  the  key  pieces  or  rings,  after  being 
driven  into  place,  are  upset  into  undercut  grooves. 

Another  noticeable  feature  of  the  blading  is  the  method 
of  reinforcing  and  protecting  the  tips  of  the  blades.  This 
point  in  steam  turbine  design  is  one  upon  which  much 


thus  far  employed ;  while  the  use  of  a  protecting  shroud 
ring  enables  the  working  clearance  to  be  made  smaller  than 
in  the  case  of  naked  blade  tips,  without  danger  in  case  of 
accidental  contact,  thus  reducing  the  leakage  loss  to  a 
minimum,  the  leakage  past  the  blade  tips  being  the 
principal  source  of  loss  in  the  steam  turbine.  As  to  the 
safety  from  damage  in  case  of  accidental  contact,  it  is 
claimed  that  this  has  been  proven  by  experiment  with 
actual  blading,  by  throwing  the  bearings  out  of  centre 
so  as  to  produce  contact,  without  detrimental  results.  An 
incidental  advantage  claimed  for  this  construction  is  that, 
if  by  chance  a  blade  should  prove  defective,  it  is  so  held 
in  place  by  the  shroud  ring  that  it  cannot  possibly  work 
loose  and  produce  damage. 

By  the  method  of  construction  described,  the  entire 
blading  is  produced  by  machinery,  thus  eliminating  the 
personal  equation  which  enters  into  blading  done  by  hand 
work,  which  depends  upon  the  skill  of  the  individual  work- 
man. Besides  ensuring  that  every  blade  is  securely 
fastened,  all  blades  are  necessarily  set  at  exactly  the 
designed  angle  and  pitch,  the  openings  between  blades, 
upon  which  in  great  part  the  economical  performance 
depends,  being  absolutely  uniform.    The  blading  is  made 
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up  iii  hall  rings  in  the  blading  shop,  and  is  carefully 
inspected  before'  being  inserted  in  the  turbine. 

Fig.  '2  shows  the  general  scheme  of  the  blading,  illus- 
trating the  method  of  fastening  the  blades,  as  well  as  the 
channel-shaped  shroud  ring.  Fig.  3  shows  two  half  rings 
of  blades  ready  for  assembly  in  a  turbine,  these  half  rings 
being  respectively  the  smallest  and  largest  ones  used  in  a 
turbine  of  the  size  installed  at  Utica.  Fig.  4  shows  the 
substantiability  of  the  construction  of  the  blading  as  well 
as  the  uniformity  of  the  work.  Fig.  5  shows  a  turbine 
spindle  of  the  same  size  as  that  of  the  Utica  turbine,  this 
photograph  having  been  taken  in  the  West  Alii®  shops  of 
the  Allis-Chalmers  Company. 

Another  special  feature  of  this  turbine  will  be  noticed 
by  referring  to  fig.  5,  viz.,  the  absence  of  the  usual  low- 
pressure  "  balance  piston,"  the  illustration  showing  only 
two  balance  pistons  instead  of  the  three  pistons  formerly 
used  in  this  type  of  turbine,  where  it  is  said  to  have  been 
found  difficult  to  produce  a  balance  piston  of  the  size 
required  for  balancing  the  low  pressure  stage  of  the  tur- 
bine, and  at  the  same  time  make  it  sufficiently  rigid  to 
run  with  the  necessary  small  working  clearance.  In  the 
Allis-Chalmers  const  ruction  there  is,  however,  a  third 
balance  piston,  but  instead  of  being  at  the  high-pressure 
end  of  the  turbine,  as  formerly  arranged,  it  is  at  the  low- 
pressure  end,  and  as  it  is  smaller  than  the  large  end  of  the 
spindle  it  is  hidden  from  sight  in  the  illustration.  Rv 
making  this  piston  in  such  a  way  that  its  circular  area  is 
equal  to  the  annular  area  of  the  pistons  used  in  the  older 
construction,  the  low-pressure  balance  piston  is  made  much 
smaller.  Instead  of  reducing  the  leakage  past  this  piston 
by  means  of  ''dummy  pa  citing,"  as  in  the  high  pressure 
and  intermediate  pistons,  and  as  used  in  the  low-pressure 


(if  the  use  of  smaller  working  clearances  in  the  high 
pressure  and  intermediate  balance  pistons. 


Fio.  2.  —  Methods  of  Fastening  the  Blades. 

There  are  a  number  of  other  points  of  improvement 
claimed  for   the  Allis-Chalmers  construction   which  will 


Fro.  3.— Two  Half-rings  of -Blades. 


Fir.  4.— Construction  of  Blading. 


pistons  of  the  older  construction,  a  labyrinth  packing  of 
ladial  baffling  type  has  been  adopted,  thus  eliminating 
small  axial  clearance  in  this  turbine.  A  considerable 
advantage  is  claimed  for  this  construction  in  permitting 


not  permit  of  description  within  the  space  of  the  present 
article.  These  include  details  of  spindle  construction, 
governing  mechanism,  lubrication,  and  other  minor 
features. 
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The  alternating-current  generator  of  the  Utica  outfit 
also  is  deserving  of  more  description  than  the  present 
article  will  allow.  One  of  the  features  of  this  generator 
is  the  substantial  design  of  the  revolving  field,  providing 
great  strength,  and  at  the  same  time  giving  the  thorough 
ventilation  which  is  essential,  particular  attention  being- 
paid  to  the  insulation,  as  may  be  inferred  from  the  fact 
that  the  armature  was  subjected  to  an  alternating-current 
insulation  test  of  10,000  volts  for  the  period  of  fifteen 
minutes.  This  generator  was  built  at  the  Bullock  Works 
of  the  Allis-Chalmers  Company  at  Cincinnati,  where  the 
generators  for  all  of  their  other  turbine  outfits  are  being- 
built, 

,  The  Allis-Chalmers  Company,  in  entering  the  steam 
turbine  field,  effected  an  alliance  with  the  Turbine  Advisory 
Syndicate  of  England,  thereby  securing  the  co-operation 
of  the  firms  therein  interested,  including  Messrs.  Willans 


LOBDELL  AIR  HOIST  FOR  CASTING  LADLE. 

For  several  years  hydro-pneumatic  air  hoists  have  been 
in  use  in  the  Lobdell  Car  Wheel  Foundry  at  Wilmington, 
Del.,  which  are  quite  satisfactory  for  the  purpose  required. 
These  hoists  are  employed  over  the  casting  floor  for  lift- 
ing the  ladles  to  pour  the  iron  into  the  wheel  moulds. 
It  is  highly  necessary  that  the  action  be  perfectly  steady 
and  under  instant  control.  For  this  reason  compressed 
air  alone  will  not  do,  for  the  air  under  pressure  beneath 
the  piston  will  expand  the  moment  the  weight  is  reduced, 
and  thereby  change  the  height  of  the  ladle.  With  the 
hj'dro-pneumatic  hoist  all  the  convenience  of  compressed 
air  is  obtained  with  the  reliability  and  sureness  of  -action 
that  characterises  the  hydraulic  hoist.  The  accompany- 
ing diagrammatic  sketch  and  description  should  convey  a 
clear  idea  of  the  principle  employed. 


and  hobinsou,  the  famous  high-speed  engine  builders,  of 
Kugby;  Yarrow  and  Company,  the  well-known  torpedo 
boat  builders,  of  the  Ish?  of  Dog's,  London  ;  and  the  Neptune 
Shipbuilding  Works,  ATalker-on-Tyne.  The  Utica  turbine, 
in  fact,  was  built  for  the  Allis-Chalmers  Company  by 
Messrs.  Willans  and  Kobiuson,  to  whom  a  number  of 
contracts  were  sub-let  by  the  Allis-Ghalmers  Company 
before  the  latter  had  perfected  the  installation  of  their 
special  machinery  for  turbine  manufacture.  An  agree- 
ment has  more  recently  been  effected  with  Hon.  Charles 
A.  Parsons,  C.B.,  for  fnterchange  of  data,  thereby  giving 
to  the  Allis-Chalmers  Company  the  benefit  of  the  vast 
experience  of  Mr.  Parsons,  the  original  inventor  of  this 
type  of  turbine,  and  to  whose  engineering  ability  and 
indomitable  energy  the  evolution  and  present  state  of 
perfection  of  the  successful  steam  turbine  are  principally 
due.  The  Allis-Chalmers  Company  have  also  secured 
rights  under  Mr.  Parsons'  patents  for  marine  turbines 
and  turbo-compressors  and  blowers,  for  which  there  is  a 
glowing  demand. 

At  present  The  Allis-Chalmers  Company  are  building 
their  steam  turbines  in  their  engine  works  at  West  Allis. 
The  growth  of  the  business,  however,  has  led  to  a  large 
extension  of  the  works,  amounting  to  a  practical  doubling 
of  the  present  plant,  A  considerable  part  of  the  extension 
will  be  devoted  to  the  manufacture  of  steam  turbines  and 
the  accompanying  electric  generators,  one  of  the  three 
new  manufacturing  buildings  being  given  up  to  the 
exclusive  manufacture  of  .the  turbines  themselves.  The 
first  steam  turbine  of  the  Allis-Chalmers  Company's  own 
make,  of  5,500  kilowatt  capacity,  has  recently  been 
shipped,  and  others  are  following  as  fast~  as  the  present 
crowded  condition  of  the  shops  will  permit. 

Notice  op  Meeting.— January  4th:  Rugby  Engineering  Society, 
Benu  Building,  High  Street,  paper  on  the  "  Conversion  of  Mechanical 
into  Electrical  Energy,"  by  J.  R.  Clough. 


The  air  enters  the  jacket  b  above  the  water  through 
pipe  c,  which,  having  no  valve,  allows  the  pressure  to 


THREE-V'AY  VALVE 


Lubdell  Air  Hui.-,t. 


remain  on  constantly.  The  air  enters  cylinder  a  through 
pipe  i  and  the  threeway  valve  f.  This  valve  can  be  turned 
so  as  to  admit  air  to  the  top  of  the  cylinder  or  to  exhaust 
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it  therefrom.  In  order  for  the  water  in  the  jacket  to  pass, 
into  the  cylinder  under  piston,  or  vice  versa,  it  must  pass 
through  the  pipe  g  and  valve  h.  Of  course,  when  h  is 
closed  there  can  be  no  movement  of  the  water,  and  con- 
sequently of  the  piston,  and  the  amount  of  opening  given 
//  controls  the  speed  of  piston;  In  operation,  if  it  is 
desired  to  hoist,  the  pressure  is  exhausted  from  top  of  the 
cylinder,  through  valve  f,  and  the  valve  //  is  opened. 
The  pressure  now  being  on  top  of  the  water  in  jacket,  and 
none  over  piston,  the  water  is  forced  into  the  bottom  of 
the  cylinder,  and  raises  piston.  In  lowering,  the  exhaust 
is  shut  and  air  admitted  through  f  to  top  of  cylinder,  and 
valve  h  is  again  opened.  The  pressure  on  top  of  piston 
now  exceeds  that  on  bottom  by  the  pressure  on  the  area 
of  rod,  and  by  the  weight  of  piston  head  and  rod.  Con- 
sequently the  water  is  driven  back  through  g  and  //  into 
jacket  b%  and  the  piston  lowers. — Machinery ,  New  York. 

AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

(Continued  from  page  S7S.) 
47.  Air  C  ompressor  by  M.  Juse/ilt  Francois,  tierainy.* 
Figs.  205  and  206  show  a  sectional  elevation  and  end  view 
partly  in  section  of  an  air  compressor  for  working  rock  drills. 
The  delivery  valves  D,  D  are  conical,  and  are  controlled  by 
springs  ;  there  ;>re  two  at  each  end  of  the  cylinder.  The 
suction  valves,  of  which  there  is  one  at  each  end,  are  also 
conical,  with  horizontal  axis,  and  are  pressed  on  their  seats  by 
springs.  They  are  opened  by  levers  H,  I,  connected  by  a  link 
K  and  pivoted  on  axes  E,  F,  and  these  levers  are  made  to 
oscillate  by  being  connected  to  the  eccentric  that  drives  the 
distribution  valve.  The  piston  is  moving  to  the  right,  and 
the  left  suction  valve  is  held  open  by  its  lever.  The  lever 
probably  opens  the  valve  at  the  beginning  of  the  stroke,  and 


fact  that  the  eccentric  must  have  advance  to  drive  the  steam 
valves  makes  it  impossible  for  the  levers  to  open  the  valve 
at  the  beginning  and  close  it  at  the  end  of  the  stroke.  The 
diameter  of  the  steam  cylinder  is  1 2 '6  in.,  that  of  the  air 
cylinder  is  11-81  in.,  the  stroke  being  19'6'J,  and  the  highest 
speed  80  revolutions  and  the  least  5.  At  6,0  revolutions 
and  71  lb.  pressure  ot  air  above  the  atmosphere  the  horse 
power  is  25,  and  the  weight  of  air  delivered  per  minute 
660  lb.  The  steam  and  air  cylinders  are,  of  course,  in  line 
and  the  lever  G  at  one  side,  so  that  the  left  half  of  fig.  205 
is  a  plan,  and  the  right  an  elevation. 


AN  ELECTRIC  ACCELEROM  ETER* 

By  R.  B.  Owens,  M.  Can.  Soc.  C.E. 

The  advent  of  the  electric  motor  as  a  competitor  of  the 
steam  engine,  especially  in  the  traction  field,  has  given  rise 
to  certain  acceleration  problems  unfamiliar  to  engineers  of 
a  generation  ago.  At  a.  time  when  the  train  mile  was  a 
.satisfactory  unit  in  which  to  reckon  haulage  costs,  there 
was  little  occasion  to  bother  with  acceleration.  Now, 
however,  when  neither  the  train  mile,  car  mile,  nor  ton 
mile  suffice,  even  when  Coupled  with  a  speed  factor  as  a 
basis  of  estimation  and  analysis,  now  when  to  maintain 
certain  schedules  more  energy  is  expended  in  accelerating 
than  in  overcoming  friction.il  and  grade  resistances,  a 
simple,  accurate,  and  reliable  means  of  measuring  accelera- 
tion is  urgently  demanded — a  means  at  least  comparable 
in  simplicity  and  accuracy  to  those  employed  in  the 
measuring  of  the  quantities  of  which  it  is  the  second  and 
first  differential  with  respect  to  time.  The  measurement 
of  length  is  familiar  to  all.  Of  practical  methods  of 
measuring  velocity  or  speed,  at  least  of  machines,  one  of 
the  most  satisfactory,  if  not  the  most  satisfactory,  involves 
the  use  of   a   suitable  constantly-excited  or  permanent 


holds  it  open  until  near  the  end,  when  it  is  almost  closed  by 
the  spring,  and  of  course  at  the  end  of  the  stroke  it  is 


Fig.  206. 

closed  entirely.  In  the  paper  from  which  we  obtain  our 
information  this  is  unfortunately  not  made  clear,  and  the 

'  Engineering,  September  3rd,  1897. 


magnet  dynamo  mechanically  driven  by  the  piece  whose 
velocity  is  to  be  measured,  and  electrically  connected 
through  an  ammeter  to  a  circuit  of  constant  co-efficients 
as  shown  in  fig.  1. 

S  is  the  shaft  whose  velocity  is  to  be  measured,  C  is  a 
mechanical  coupler.  A  is  the  armature  of  a  small  per- 
manent magnet  or  constantly-excited  continuous-current 
dynamo  wound  so  as  to  have  a  negligible  reaction  within 
the  limits  of  its  use.  R  is  a  variable  non-inductive 
resistance,  and  I  is  a  zero  centre  direct-current  ammeter. 
The  reading  of  I  will  be  proportional  to  the  speed  of  »S, 
and  by  adjusting  R  can  be  calibrated  in  the  revolution  per 
minute,  feet  per  second,  or  .miles  per  hour,  as  desired.  As 
the  current  through  I  is  proportional  to  speed,  it  is  only 
necessary  to  determine  the  rate"  at  which  the  current  varies 
in  order  to  have  a  measure  of  acceleration.  This  is  simply 
and  easily  done  by  inserting  in  the  circuit  with  I  a 
transformer  T  with  its  secondary  connected,  for  purposes 
of  adjustment,  through  a  non-inductive  resistance  Rt,  to 
a  zero  centre  direct-current  voltmeter  V  (see  fig.  2).  The 

"  Paper  read  before  the  Electrical  Section  ot  the  Canadian  Society  of  Civil 
Engineers  on  November  2nd,  1905. 


December  29,  1905]  THE    PRACTICAL  ENGINEER. 


1017 


reading  of  the  voltmeter  V  will  then  be  proportional  to 
the  acceleration,  positve  or  negative,  of  the  shaft  S. 

Substituting  recording  instruments  for  the  indicating 
ones  .shown,  we  have  a  recording  speed  indicator  and  a 
recording  acceleronieter.  The  transformer  must  have  a 
straight  line  saturation  curve  and  a  large  transformation 


Fig.  1. 

ratio,  as  the  secondary  induced  voltage  is  necessarily  small, 
and  the  voltmeter  V  must  also  be  sensitive.  The  calibra- 
tion of  the  ammeter  as  a  speed  indicator  is  effected  by 
driving  the  armature  A  at  different  constant  speeds  as 
shown  by  ammeter  reading,  and  taking  the  revolutions  in 
a  given  time  by  means  of  a  revolution  counter  and  stop 
watch.  The  calibration  of  the  voltmeter  as  an  accelero- 
nieter is  best  done  by  driving  the  armature  A  by  a 
separately  and  constantly  excited  motor  having  applTed  to 
its  armature,  preferably  of  small  momentum,  a  voltage 
varying  approximately  as  a  linear  function  of  time.  With 
proper  manipulation  of  apparatus  the  ammeter  readings 
plotted  against  time  will  be  a  straight  line  whose  slope 
will  be  constant  and  equal  to  the  acceleration  and  to  the 
constant  reading  of  the  voltmeter  to  within  a  constant. 


Fig.  2. 

Iii  some  tests  made  in  the  writer's  laboratory  not  long 
ago,  A  (see  again  fig.  2)  was  the  armature  of  a  small 
linv-voltage  separately-excited  direct-current  generator ;  S 
the  shaft  of  a  3  H.P.  separately-excited  direct-current  motor 
to  whose  armature  by  a  potentiometer  arrangement  a 
steadily  increasing  or  decreasing  voltage  could  be  applied  : 
I  and  V  Weston  ammeter  and  niilivoltnieter,  and  T  a  small 
lighting  transformer  with  a  transformation  ratio  of  20  ; 
and  excellent  results  were  obtained,  speed  and  acceleration 
being  read  to  exactly  the  same  degree  of  accuracy  that 
Weston  direct-current  ammeters  and  voltmeters  are  capable 
of.  With  recording  instruments  substituted,  this  would 
seem  to  meet  every  requirement  of  a  practical  apparatus 
for  the  measurement  and  recording  of  velocity  and  accelera- 
tion in  railway  work,  both  .steam  and  electric,  and  is 
applicable,  of  course,  in  many  other  connections. 


THE  CHARING  CROSS  COMPANY'S  CITY  OF 
LONDON  WORKS.* 

By  W.  H.  Patchell. 

(Continued  from  paye  981.) 
Exciter  Sets. 

A  small  continuous-current  plant  has  been  provided  to  supply 
the  energy  required  lor  the  generator  fields,  station  lighting, 
and  the  various  motors  which  drive  the  circulating  pumps, 
coal  cranes,  travellers,  etc. 

The  plant  consisted  of  two  of  Messrs.  Belliss  and  Morcom's 
three  -  cylinder  triple  -  expansion  quick  -  re^  olution  enclosed 
engines  driving  300-kilowatt  Lahmeyer  continuous-current 
200-volt  dynamos,  and  exhausting  into  the  same  condensers 
as  the  800-kilowatt  sets.  These  are  supplemented  by  two 
350-kilowatt  motor  generators  similar  to  those  used  in  the 
City,  as  will  be  described  later,  and  by  a  Hart  storage  battery. 

•Abstract  of  a  paper  read  before  the  Institution  of  Electrical  Engineers  oil 
December  7th,  1905. 


Table  II.  gives  the  general  dimensions  and  data  for  each 
type  of  engine. 

TABLli  II. — Particulars  ok  Engines. 


Type  of  engine. 


5-2 

III 


rap 


1.  B. H.P.  normal   I  350  1,120 

2.  Steam  pies  lire,  lbs   16(1  160 

3.  Diam.  H.P.  cylinder  in  inches  11  10 

4.  Diam.  SI. P.  cylinders  in  inches  17  2S 

5.  I  'i  mi.  L.P.  cylinders  in  inches  24  43 

f.  Stroke  '  12  20 

7.  Cy  inder  ratio  H.P.  to  L.P  ...    1  to  4'75      1  to  5-12 

S.  Revs,  per  minute   265  230 

9.  Diarn.  pis' oa  rod  in  inches  ... .  3J  4\ 

10.  Diam.  crankshaft  beariugs  in 

inches   .•  |  6i  9£ 

LI.  Leug  h  crankshaft  bearings  in 

inches    15  '.4 

12.  Diam.  steam  pipe  in  inches..!  5  8 

13.  Diam.  exhaust  pipe  in  inches.  10  IS 

14.  Fl»or  space  occupied  by  engine  \  gag 

in  square  feet. .. .   \j 

15.  Over-all  lieightof  engine  above! 

floor  line    6  ft.  (•Jin.  16ft.  lOiin. 

16.  Weight  engine  without  genera- 

tor, in  tons    14  4U 


S"5S 
■■J  -  3 

05 


2,500 
160 

34| 

61 
59J 
1  to  315 

S3  3 
Si 

19i 
33j'fi 
10 
2  20 


f  1.12S  ) 
•  including  - 
(   yenerato  ! ) 


6,000 
160 
50J 

2  70J 
511 
1  to  i 
83  3 
91 

14 

226 

540 


11  ft  Sin.  1  33  ft.  4 in. 
170  450 


Fig.  S. 
Generators. 

Probably  the  most  striking  feature  in  the  generators  is  the 
elegance  of  design,  combined  with  solidity  and  stiffness  of 
construction.    In  each  size  of  machine  the  stator  is  of  the 
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box-girder  type,  cast  in  two  or  four  porta,  held  together  by 
flanges  and  holts.  The  frame  is  of  sufficient  stiffness  to  keep 
its  shape  without  either  radial  arms  from  a  bossed  centre  or 
slay  bolts  such  as  were  lately  fashionable  in  sonic  types  of 
machines.  Such  a  construction  saves  weight,  and  if,  it  were 
possible  to  use  it  in  a  rotor  it  would  be  excellent;  but  unfor- 
tunately the  rotor  must  have  weight  to  give  the  necessary 
steady  turning,  and  the  stator  must  bo  of  such  construction 
and  so  stiff  that  it  will  keep  its  shape  under  the  strains  which 
arise  in  working  due  to  magnetic  pull  and  from  heating. 

The  stator  frames  are  all  bored  out  in  the  vertical  position 
in  which  they  will  subsequently  stand  when  permanently 
erected. 

The  winding;  is  in  mica  tubes,  embedded  in  slots  which  are 
nearly  closed.  Crossings  of  the  wires  are  as  far  as  possible 
avoided,  and  where  the  coils  leave  the  iron  core  they  are 
carefully  wound  over  templates  and  covered  over  with 
insulating  tape  to  prevent  breakdown  between  adjacent  coils 
or  between  coils  and  the  frames.  The  cods  are  further  pro- 
tected from  accidental  contact  by  a  strong  perforated  cover, 
which  also  enhances  the  appearance  of  the  machine. 

If  some  of  the  theories  which  have  been  advanced  in  con- 
nection with  Mr.  J.  S.  Highfield's  discovery  of  nitric  acid  in 
high-tension  machines  (vide  the  Electrician^  vol.  54,  p.  573)  arc 
correct,  evidences  of  such  acid  might  reasonably  be  expected 
in  these  machines;  and  it  is  interesting  to  note  that  oven 
careful  dissection  and  examination  has  revealed  no  signs  of  it. 
It  appears  to  the  author,  therefore,  that  probably  the  acid  is 
due  to  impurity  of  the  insulating  materials  rather  than  the 
destruction  of  pure  material  by  ozone. 

The.  rotors  or  magnet  wheels,  which  also  serve  the  purpose 
pi  flywheels,  are  built  up  in  one  or  four  parts,  and  are  held 
together  by  means  of  bolts  and  shrunk  rings.  Such  rings  are 
not  only  used  at  the  hubs,  but  also  at  each  side  of  the  joiuts 
on  the  rim. 

The  machines  are  provided  with  two  sets  of  spokes  or  arms. 
The  wrought-iron  poles  are  solid,  of  circular  shape,  and  bolted 
on  to  the  wheels  in  such  a  manner  that  they  may  be  dis- 
mantled at  any  time  without  altering  the  position  of  the 
stator. 

No  difficulty  whatever  has  been  experienced  in  paralleling 
the  800-kilowatt  machines  driven  by  high-speed  engines  with 
the  larger  machines  driven  by  slow-speed  engines;  any  or  allof  the 
machines  will  run  in  parallel  in  a  way  that  reflects  the  greatest 
credit  upon  the  respective  engine  and  machine  builders,  and 
gives  confidence  to  the  men  who  operate  them. 

Figs.  9.  10,  and  11  are  reduced  from  working  drawings  of 
the  1,600-kilowatt  and  4,000-kilowatt  machines  respectively. 

The  drawings  of  the  4,000-kilowatt  machine,  are  especially 
interesting,  as  they  are  perhaps  the  largest  machines  in  this 
country,  and  if  the  present  fashion  for  turbo-generators  proves 
to  be  justified  they  will  probably  remain  the  largest. 

Table  III.  gives  the  leading  particulars  of  the  generators. 


TABLE  III. — Particulars  of  Lahmkyer  Generators. 


Height  above  floor  line  

Centre  of  shaft  above  floor  line  

Extreme  length  in  direction  of  shaft 
Extreme  width   


800  kw. 
normal. 


Stator. 

Outside  diameter  of  frame   

Outside  diameter  of  iron  core   

Inside  diameter  of  iron  core   ' 

Width  of  iron  core  

Number  of  slots  per  pole  and  phase....! 

Rotor. 

Diameter  of  flywheel  excluding  poles.. 

Diameter  of  flywheel  over  poles   

Number  of  poles  

Type  of  poles   

Pole  winding   

Flywheel  effect,  foot-tons  

Total  weight  of  macLine,  tuns   : 

Revolutions  per  minute   


1,600  kw. 
normal. 


ft.  in. 
8  21 

7  5 
15  1 

12  U 
10  2 

S  6i 

l  :; 
2 


2U 

SulM  wrought 
Wire. 
1,200 
30 
230 


ft.  in. 

IT  1} 

2  9h 

21  0 

33  0 

27  0 

24  7 

23  0 

1  1 
2 

21  li 

22  1 1 U 

72 


4,000  kw. 
normal. 


ft.  in. 
17  S 


39  4 

29  2 

20  7 

25  1 

2  1| 


23  0 
25  0 

72 


Iron,  I'olUil  tu  the  wheel. 


Flat  copper 
Bcigewound, 

4,960 
131 
S3 -3 


Flat  copper 
i  dgewounu. 

9,300 
197 
83-3 


Main  Switchboard. 
Reference  to  figs.  1  and  2  will  show  that  the  switchboard  is 
at  one  side  of  the  engine  room.  It  is  arranged  in  two  distinct 
halves,  which,  however,  may  be  connected  by  an  emergency 
switch.  The  generating  plant  is  numbered  consecutively,  each 
of  the  odd  numbers  being  connected  to  one  half  of  the  switch- 
board, aud  the  even  numbers  to  the  other  half. 


Fig.  u. 

Figs.  2  and  12  show  that  the  switchboard  is  practically  a 
three-decker.  The  resistances  for  the  fields  of  t lie  machines 
stand  on  the  main  engine  room  floor  underneath  the  principal 
switchboard  gallery.  The  panels  carrying  the  controlling  gear 
are  upon  the  principal  gallery.  The  high-tension  switches  arc 
placed  on  the  upper  gallery,  and  are  worked  positively  from 
the  principal  gallery  by  levers. 

At  first,  chimney  typo  switches  with  fuses  in  series  were 
used,  but  a  little  experience  with  them  showed  that,  although 


Fig.  10=  Fig.  11. 

they  were  very  satisfactory  for  small  machines,  they  were 
not  reliable  in  connection  with  large  machines  and  long  cables. 
They  have,  therefore,  been  replaced  by  oil  switches,  which  are 
also  fitted  with  relays  to  act  as  automatic  cut-outs. 

The  measuring  of  the  high-tension  circuits  is  done  under 
Messrs.  Lahmeyer's  Schuler  patents,  in  which  one  coil  of  the 
generator  is  taken  out  to  a  one-to-ouc  transformer,  and  from 
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the  secondary  side  of  this  transformer  low-tension  circuits  are 
taken  to  the  measuring  instruments. 

Each  machine  has  its  own  panel  complete,  which  carries  its 


Spark     Gaps  — 


Fia.  12. 

main  switch  lever,  synchronising  lamps,  field  ammeter,  main 
volt  meter,  watt  meter,  and  watt-hour  meter. 

Each  trunk  main  panel  carries  a  watt  meter,  ammeter,  and 
watt-hour  meter. 

Each  half  of  the  switchboard  has  its  own  E.H.T.  ring 
busbars,  which  can  be  divided  into  sections  by  suitable  links. 


Fig.  13  is  a  diagram  of  the  main  switchboard  connections 
from  the  generators  to  the  feeders,  and  shows  the  Schuler 
measuring  transformer  connections,  together  with  the  two 
halves  of  the  switchboard  and  the  emergency  switch  by  which 
they  may  be  connected.  It  will  be  noted  that  the  two  sets 
of  busbars  are  kept  distinct  with  their  own  allotted  machines 
and  feeders,  and  that  selector  switches,  by  which  the  machines 
or  feeders  can  be  thrown  on  to  either  busbar,  are  not  employed. 

Cable  Charging  Gear. 

Cable  charging  gear  is  provided  in  the  shape  of  a  small 
motor  generator  and  two  transformers  with  suitable  connec- 
tions, so  that  it  may  either  be  used  to  run  up  the  cables  to 
working  pressure  or  to  test  them  at  15,00(/  volts. 

A  three-phase  generator  is  driven  by  a  D.C.  motor,  and 
produces  current  at  a  normal  2,000  volts  pressure.  This 
current  is  then  stepped  up  by  a  bank  of  two  three-phase  oil 
transformers,  and  the  pressure  is  varied  by  varying  the  field  of 
the  2,000-volt  generator.    Special  busbars  and  switches  are 


Fio.  14. 

provided  in  connection  with  the  charging  gear,  so  that  a  cable 
may  be  run  up  and  then  put  in  parallel  with  other  working 
cables,  or  a  working  cable  may  be  taken  off  the  mail:  bars  and 
discharged  for  testing  or  other  purposes. 

Trunk  Mains. 

Ten  trunk  feeder  mains  at  present  leave  the  generating 
station;  they  are  all  of  three-core,  lead-sheathed,  paper  cables. 
Six  of  them  go  to  the  City  and  four  go  to  the  West  End;  means 
of  interconnecting  the  City  cables  and  the  West  End  cables  are 
provided  in  the  City.  The  cables  are  laid  on  the  solid  system 
in  steel  troughs,  which  are  heavily  bonded  to  comply  with  the 
Board  of  Trade  requirements.  The  cables  were  ordered  when 
it  was  believed  that  the  Board  of  Trade  regulations  for  H.T. 
applied  to  E.H.T. ,  and  under  this  rule  \  in.  insulation  was 
provided  between  conductors  and  between  conductors  and  earth, 
the  latter  so  that  the  cables  could  be  worked  either  with  the 
middle  point  earthed  or  unearthed  as  might  be  found  most 
desirable.  The  author  does  not  at  all  regret  the  extra  paper, 
as,  out  of  over  seventy  miles  of  cable,  there  has  only  been  one 
cable  fault. 

There  was  an  unfortunate  circumstance  attending  the 
delivery  of  one  lot  of  cable,  due  to  tlie  makers  having  over- 
dried  them  to  wet  a  high  insulation  resistance;  but  the  author 


Fig.  13. 
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is  pleased  to  put  on  record  that  they  were  promptly  replaced 
by  the  makers,  and  since  they  have  been  replaced  there  has 
not  been  a  single  fault  upon  them. 

Join/.". — No  boxes  were  allowed  to  be  built  on  the  route  of 
the  trunk  mains;  special  joints,  therefore,  had  to  be  designed 
which  could  be  made  in  the  steel  trough  without  increasing 
the  size  of  the  trough  or  unduly  diminishing  the  thickness 
of  bitumen  l>etwcen  the  cable  and  the  trough.  Several  typ?s 
were  tried;  the  original  form  selected  is  shown  in  tig.  14. 

It  will  be  noted  that  it  consists  of  two  ebonite  discs  to  keep 
the  three  cores  in  position;  short  copper  sleeves  were  sweated 
over  the  three  cores,  and  a  lead  sleeve  wiped  on  over  all  and 
filled  up  with  cable  compound.  Further  experience  showed 
that  the  ebonite  discs  were  better  replaced  by  porcelain  discs 
of  the  modified  type  shown,  which  give  a  longer  path  for 
creepage;  the  form  of  lead  sleeve  also  was  improved. 

The  heat  due  to  t  iling  the  troughing  on  the  solid  system 
with  hot  bitumen  causes  expansion  of  the  cable  compound  in 
the  sleeve,  and  a  void  at  the  joint ;  this  led  to  special  pre- 
cautious in  the  shape  of  short  funnels,  which  were  temporarily 
tacked  on  to  the  sleeve  and  projected  above  the  top  of  the 
troughing.  After  the  trough  had  been  filled  the  insulating 
material  in  the  sleeve  was  topped  up,  the  funnel  cut  off,  and 
the  hole  covered  over. 

(To  be  continued.) 


LAUNCHES  AND  TRIAL  TRIPS. 


Golo- — A  fast  passenger  steamer  was  launched  on  the  11th 
December  from  the  Neptune  yard  of  Swan,  Hunter,  and  Wigham 
Richardson  Limited,  which  is  being  built  to  the  order  of  Messrs. 
Fraissinet  and  Company,  of  Marseilles,  for  their  mail  and 
passenger  service  between  Nice  and  Corsica.  The  vessel  is  built 
of  steel,  with  very  finely  modelled  lines,  273  ft.  in  length  by 
34£  ft.  beam,  and  is  being  constructed  under  the  special  survey 
of  the  Bureau  Veritas  and  of  the  owners'  inspectors.  She  will 
be  propelled  by  four-crank  triple-expansion  engines  on  the 
Yarrow,  Schlick,  and  Tweedy  system,  which,  together  with  the 
boilers,  are  being  built  by  Swan,  Hunter,  and  Wigham 
Richardson  Limited,  and  are  designed  to  drive  the  vessel  at 
a  speed  of  17  knots  per  hour.  The  steamer  has  accommodation 
for  over  50  first-class  passengers,  including  dining  saloon,  state- 
rooms, smoke  room,  etc.,  all  handsomely  furnished  and  fitted  up 
in  a  luxurious  manner,  with  every  appliance  for  increasing  the 
comfort  and  safety  of  the  passengers.  The  second-class 
passengers  (46  in  number)  have  dining  saloon,  state-rooms,  etc., 
etc.,  and  there  are  berths  for  40  third-class  passengers,  as  well 
as  a  shelter  for  a  large  number  of  deck  passengers.  As  the 
vessel  left  the  ways  she  was  named  the  Golo. 

SiegHnde- — On  December  13th,  Messrs.  Irvine's  Shipbuild- 
ing and  Dry  Docks  Co.  Ltd.,  "West  Hartlepool,  launched  the 
handsome  steel  screw  passenger  and-  cargo  steamer  SiegHnde 
for  the  Dampi'achiffs  Rhoderei  "  Union  "  Aktiongesellschaft. 
Hamburg.  The  SiegHnde  is  a  beautifully-modelled  vessel,  and 
is  the  second  of  four  which  Messrs.  Irvine's  Shipbuilding  Co. 
have  in  hand  for  the  above  owners.  The  vessel  is  intended  for 
the  North  and  South  American  trade,  and  is  of  the  following 
dimensions:  Length,  332  ft.;  breadth,  45ft.;  and  depth,  24ft. 
9  in.  moulded  ;  classed  100  A  1  to  Germanischer  Lloyd's  highest 
class,  having  cellular  double  bottom  all  fore  and  aft,  with 
fore  and  after  peak  tanks.  A  complete  installation  of  electric 
light  is  fitted  throughout  the  vessel.  Engines  of  the  triple- 
expansion  type  are  being  supplied  and  fitted  by  Messrs.  Richard- 
son, Westgarth,  and  Co.  Ltd.,  Hartlepool,  having  cylinders 
23^  in.,  38  in.,  and  64  in.  by  42  in.  stroke,  steam  being  supplied 
by  three  large  main  boilers  working  at  a  pressure  of  180  lb. 
per  square  inch. 

Clivegrove- — On  December  13th  the  large  steel  screw 
steamer  Clivegrove  was  launched  from  the  Castletown  yard  of 
Messrs.  John  Priestman  and  Co.,  Southwick.  The  vessel  has 
been  built  to  the  order  of  Messrs.  Sydney  Furneaux  and  Co., 
London,  and  is  of  the  following  dimensions:  Length,  354  ft.; 
breadth,  48  ft. ;  depth  moulded,  27  ft.  8  in.  She  is  of  the  single- 
deck  type,  witli  poop,  long  bridge,  and  topgallant  forecastle, 
and  has  been  built  to  Lloyd's  highest  class  100  A 1.  The 
engines  are  of  the  triple-exjjansion  type,  having  cylinders 
24  in.,  40  in.,  and  67  in.  diameter,  and  45  in.  stroke.  Two 
boilers  will  supply  steam  at  a  pressure  of  180  lb.  per  square 
inch.    The  launch  was  in  every  way  successful. 

Glenfinlas.^Messrs.  A.  Rodger  and  Co.,  Port-Glasgow, 
launched  on  December  9th  the  steamer  Gleufinlas,  which  they 
have  built  for  Messrs.  Easton,  Greig,  and  Co.,  Glasgow.  The 
vessel,  which  has  a  dead-weight  carrying  capacity'  of  5,500  tons, 
is  of  the  following  dimensions:  Length,  320ft.;  breadth,  47ft. 
6  in.;  depth,  25  ft.  7  in.  Engines  will  be  supplied  by  the 
builders  at  their  works  at  Govaii. 


Massy pira- — Messrs,  Murdoch  and  Murray,  Port-Glasgow,  - 
launched  on  December  13th  another  of  the  steamers  they  have 
on  hand  for  service  on  the  Amazon.  She  is  a  twin-screw 
vessel  of  the  usual  type,  designed  for  cargo  and  passenger 
service,  and  will  be.  engined  by  Messrs.  White  and  Hemphill, 
Greenock.    She  was  named  Massypira. 

Luisara- — Messrs.  John  Cran  and  Co.,  Leith.  launched  on 
December  13th  a  finely-modelled  tug  and  passenger  tender, 
which  they  have  built  to  the  order  of  Messrs.  Muir,  Tilston, 
and  Co.,  Glasgow,  for  Mr.  Jose  Stein,  Buenos  Ayres.  As  she 
left  the  ways  she  was  named  Luisara  by  Miss  Eva  Sommer- 
ville,  Glencairn,  Dalkeith.  Powerful  machinery  is  also  being 
supplied  by  the  builders. 

Velasquez- — On  December  9th,  Sir  Raylton  Dixon  and  Co. 
Ltd.  launched  from  their  Cleveland  Dockyards,  Middlesbrough, 
a  handsomely-modelled  steel  screw  cargo  and  passenger  steamer 
buili  to  the  order  of  Messrs.  Lamport  and  Holt,  of  Liverpool, 
to  fulfil  the  requirements  of  their  special  service  to  Brazil 
and  River  Plate.  The  vessel  is  being  built  to  the  highest 
class  in  the  British  Corporation  Registry,  and  is  the  largest 
vessel  built  on  the  Tees.  Her  principal  dimensions  are:  481ft. 
by  51ft.  by  40  ft.  8  in.  moulded,  with  a  measurement  capacity 
of  over  16,600  tons,  and  a  dead-weight  capacity  of  nearly  11,001) 
tons.  She  is  fitted  with  seven  water-tight  bulkheads,  six  large 
hatches;  large  fresh  water  tanks,  and  will  be  equipped  with 
thirteen  of  the  most  powerful  steam  winches  and.  all  the  latest 
and  most  modern  appliances  for  the  comfort  of  the  passengers 
and  the  rapid  handling  of  cargo.  Triple-expansion  engines 
will  be  fitted  by  Richardson,  Westgarth,  and  Co.  Ltd.,  Middles- 
brough, having  cylinders  27  in.,  46  in.,  and  79  in.  by  60  in. 
stroke,  supplied  with  steam  by  three  large  double-ended 
boilers  and  one  large  single-ended  boiler,  working  at  200  lb. 
pressure.    On  leaving  the  ways  she  was  named  the  Velasquez. 

Cordova- — The  London  and  Glasgow  Engineering  and  Ship- 
building Co.  Ltd.,  Govan,  launched  on  December  12th  a  finely 
modelled  steel  twin-screw  passenger  steamer  for  the  Lloyd 
Italiano  Societa  Di  Navigazioue,  Genoa,  for  their  passenger 
and  cargo  service  between  the  Mediterranean  and  South  Ameri- 
can ports.  The  dimensions  of  the  vessel  are  400ft.  by  47  ft. 
by  29  ft,  6  in.  moulded  to  spar  deck,  the  gross  tonnage  being 
about  4.500  tons.  The  vessel  is  built  to  the  highest  class 
Bureau  Veritas,  under  special  survey,  and  is  fitted  with  double 
bottom  for  water  ballast,  and  has  all  the  most  modern  appli- 
ances for  the  manoeuvring  of  the  vessel,  and  the  expeditious 
handling  of  cargo.  The  ship  will  be  fitted  by  the  builders  with 
two  sets  of  triple-expansion  engines.  As  the  vessel  left  the 
ways  she  was  named  Cordova. 

Chip-Shing. — A  steel  screw  steamer,  built  to  the  order  of 
the  Indo-China  Steam  Navigation  Co.  Ltd.,  London,  for  their 
service  on  the  China  coast,  was  launched  oil  December  12th 
by  Messrs.  Hall,  Russell,  and  Co.  Ltd.,  Aberdeen.  The  vessel 
is  of  the  span-deck  type,  and  of  about  2,000  tons  gross  register. 
She  will  be  supplied  by  the  builders  with  triple-expansion 
engines  of  the  most  modern  design  to  indicate  1,600  horse 
power,  and  a  steel  boiler  fitted  with  Howden's  system  of  forced 
draught.    The  steamer  was  named  Chip-Shing. 

WemySS- — Messrs.  Hawthorn  and  Company  Limited, 
Leith,  launched  on  December  12th  a  finely-modelled  screw  steam 
trawler  to  the  order  of  the  General  Steam  Fishing  Company 
Limited,  Granton.  The  vessel  will  be  fitted  with  all  the  latest 
appliances  in  trawl  gear,  including  an  installation  of  acetylene 
light.  The  engines,  by  the  builders,  are  on  the  triple-expan- 
sion principle.    As  she  left  the  ways  she  was  named  Wemyss. 

Chatham. — On  December  14th  Messrs.  Sir  W.  G.  Arm- 
strong, Whitworth,  and  Co.  Ltd.  launched  from  their  Walker 
shipyard  a  steel  screw  steamer,  built  to  the  order  of  the  Britain 
Steamship  Co.  Ltd.,  of  London.  The  vessel  is  built  to  Lloyd's 
rides  for  their  100  A  1  shelter-deck  class.  The  length  over  all 
is  381ft.;  length  between  perpendiculars,  370  ft.;  breadth 
extreme,  51ft.;  and  depth  moulded  to  shelter  deck,  32  ft.  11^  in. 
The  vessel  has  a  dead-weight  carrying  capacity  of  about  7,000 
tons.  She  will  be  fitted  with  triple  expansion  machinery  by 
Messrs.  Blair  and  Company,  of  Stockton-on-Tees.  On  leaving 
the  ways  the  vessel  was  named  Chatham. 

Taarnholm. — The.  third  of  the  vessels  built  by  Messrs. 
Wood,  Skinner,  and  Co.  Ltd.,  of  Bill  Quay,  to  the  order  of 
Dampskibsselskabet  Steam,  of  Copenhagen,  of  which  Messrs. 
Johnsen  and  Jespersen  are  managers,  left  the  Tyne  on  Decem- 
ber 9th  for  her  official  trial  trip.  The  steamship  Taarnholm 
is  of  the  single-deck  type,  with  full  poop  and  extended  bridge 
in  one,  also  topgallant  forecastle.  The  propelling  machinery, 
which  has  been  constructed  and  fitted  at  the  Northumberland 
Engine  Works,  Wallsend,  of  the  North-Eastern  Marine 
Engineering  Co.  Ltd.,  consists  of  a  set  of  their  latest  type  of 
triple-expansion  engines,  having  cylinders  19  in.,  13  in.,  and 
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51  in.,  by  33111.  stroke,  steam  being,  supplied  by  two  large 
steel  multitubular  boilers,  working  at  a  pressure  of  180  lb.  per 
square  inch.  Both  the  hull  and  machinery  have  been  con- 
structed to  the  requirements  and  under  special  survey  of 
Lloyd's  to  take  their  highest  classification.  On  the  trial  run 
the  machinery  worked  without  the  slightest  hitch,  and  gave 
great  satisfaction  to  all  present. 

Tethys. — 'Messrs.  Wm.  Simon?  and  Co.  Ltd.,  Renfrew, 
launched  on  December  14th  a  light-draught  twin-screw  suction 
hopper  dredger  named  the  Tethys,  constructed  to  the  order  of 
the  New  South  Wales  Government  for  the  removal  of  the  sand 
bars  on  the  New  South  Wales  seaboard.  This  vessel  has  been 
specially  designed  by  the  builders  for  work  in  shallow  rivers, 
her  load  draught  being  6  ft.;  the  fourfoot  is  well  cut  away 
to  facilitate  rapid  turning.  Two  independent  sets  of  triple- 
expansion  engines  are  fitted  for  propelling  the  vessel  at  a 
speed  of  about  10  knots  per  hour,  steam  being  supplied  from 
two  Babcock  and  Wilcox  water-tube  boilers,  constructed  for  a 
working  pressure  of  200  lb.  per  square  inch.  Two  powerful 
sand-dredging  pumps  are  provided,  each  driven  by  an  inde- 
pendent set  of  triple-expansion  engines,  and  each  connected 
to  separate  suction  pipes,  one  on  either  side  of  dredger,  looking 
aft,  and  arranged  to  dredge  when  the  vessel  is  steaming  slowly 
ahead.  The  Tethys  was  launched  complete  with  steam  up, 
ready  for  work,  and  will  go  down  the  river  for  trials  within 
the  next  few  days.  The  dredger  has  been  built  under  the 
direction  of  Mr.  C.  W.  Barley,  M.Inst.C.S.,  consulting 
engineer  to  the  New  South  Wales  Government.  The  Tethys 
is  the  third  suction  dredger  constructed  by  Messrs.  Simons 
for  the  New  South  Wales  Government. 

MistOF- — The  Campbeltown  Shipbuilding  Company  launched 
on  December  14th  the  steamer  Mistor,  for  Mr.  R.  H,  Holman, 
London.  This  is  the  largest  vessel  that  has  ever  been  con- 
structed at  Campbeltown.  The  dimensions  are:  Length,  331ft.; 
breadth,  45  ft.  6  in. ;  and  depth,  24  ft.  8  in. ;  with  a  dead-weight 
carrying  capacity  of  5,200  tons.  She  is  designed  for  general 
trading.  Immediately  after  being  launched  the  vessel  left  in 
tow  for  Glasgow,  where  Messrs.  David  Rowan  and  Company 
will  supply  triple-expansion  engines,  having  cylinders  24  in., 
40  in.,  and  65  in.,  by  42  in.  stroke,  to  give  a  speed  of  about  0 
knots. 

English  Monarch. — Messrs.  Napier  and  Miller  Limited 
launched  on  December  14th  the  last  vessel  that  will  be  con- 
structed in  their  yard  at  Yoker,  (the  ground  being  required  by 
the  Clyde  Navigation  Trust  for  the  formation  of  the  Clydebank 
Dock.  The  yard  was  opened  in  1877  by  Messrs.  Napier,  Shanks, 
and  Bell,  which  firm  remained  in  existence  till  1897,  when  the 
site  was  purchased  by  the  Clyde  Trust.  In  1898  Mr.  Henry  M. 
Napier  and  Mr.  George  M.  Miller,  under  the  designation  of 
Messrs.  Napier  and  Miller  Limited,  leased  the  ground,  and  they 
have  occupied  it  up  till  the  present  time.  They  will  now 
transfer  their  works  to  a  site,  comprising  thirteen  acres,  at  Old 
Kilpatrick,  where  there  will  be  accommodation  for  laying  down 
six  vessels  of  any  length  up  to  about  800  ft.  The  English 
Monarch  has  been  built  to  the  highest  class  under  British 
Corporation  rules,  and  is  of  the  following  dimensions:  Length, 
400  ft.;  breadth,  52  ft,;  and  depth  moulded,  30  ft,;  with  a  gross 
tonnage  of  about  5,100.  She,  has  cellular  double  bottom,  deep 
tank,  and  aft.  peak  arranged  lor  water  ballast,  as  well  as  com- 
plete facilities  in  the  way  of  hatches,  derricks,  and  .winches  foi 
rapid  handling  of  cargo.  .Machinery  will  be  supplied  by  Messrs. 
David  Rowan  and  Company,  Glasgow,  and  will  consist  of  triple- 
expansion  engines  having  cylinders  27  in.,  44  in.,  and  73  in.,  with 
48  in.  stroke,  two  large  boilers  and  a  donkey  boiler.  The  vessel 
was  named  English  Monarch. 

Niobe. — On  December  14th  there  was  launched  from  the  yard 
of  the  Sunderland  Shipbuilding  Company  Limited  a  steel  screw 
steamer,  240  ft.  between  perpendiculars  by  34  ft,  breadth 
extreme  by  16  ft.  8  in.  deep,  having  raised  quarter  deck,  bridge, 
and  top-gallant  forecastle,  built  to  Bureau  Veritas  highest  cless, 
under  special  survey.  The  vessel  will  carry  1,700  tons  dead 
weight,  and  is  fitted  with  water  ballast  in  cellular  bottom  and 
peak  tanks.  The  engines  are  by  the  North-Eastern  Marine 
Engineering  Company  Limited,  Sunderland,  and  have  cylinders 
184/ in:,  31  in.,  and  51  in.,  by  36  in.  stroke,  steam  being  supplied 
by  two  large  boilers,  working  at  a  pressure  of  180  lb. per  square 
inch.  The  vessel  has  been  built  to  the  order  of  Messrs.  G. 
Lamy  and  Company,  of  Caen.'  On  leaving  the  ways  the  steamer 
was  named  Niobc. 

Terfalcon. — The  official  trials  of  fhe  new  steamer  Terfalcon 
were  carried  out  on  the  Firth  of  Clyde  on  December  15th.  The 
vessel  has  been  specially  built  for  Messrs.  Henry  Lamont  and 
Company  for  their  general  carrying  trade  between  Glasgow  and 
Liverpool,  a  business  which  the  firm  have  carried  on  without 
interruption  since  1830.  The  principal  feature  in  the  new 
vessel  is  the  large  cubic  capacity  in  the  holds  as  compared  to 
dead  weight  carried.    Powerful  winches  are  fitted  for  the  rapid 


loading  and  discharging'  of  cargo.  The  trials  of  speed  consisted 
in  running  from  the  Cloch  to  the  Cumbrae  light,  and  thereafter 
four  consecutive  runs  on  the  measured  knot  at  Skelmorlie.  The 
mean  speed  of  the  four  runs'  was  10  66  knots,  and  that  was 
considered  highly  satisfactory.  The  builders  of  the  vessel  were 
the  Ardrossan  Shipbuilding  Company  Limited,  and  the  engineers, 
Messrs.  M'Kie  and  Baxter,  Govan. 

Bromelia. — There  was  launched  from  the  shipyard  of  Messrs. 
Cochrane  and  Sons,  shipbuilders,  Selby,  on  December  14th,  a 
handsomely-modelled  steel  screw  trawler,  the  principal  dimen- 
sions being  126  ft.  2  in.  by  22  in.  by  lift.  Gin.  depth  of  hold. 
The  vessel  has  been  built  to  the  order  of  the  North-Eastern 
Steam  Fishing  Company  Limited,  of  Grimsby,  and  will  be  fitted 
with  powerful  triple-expansion  engines  by  Messrs.  C.  D.  Holmes 
and  Company,  of  Hull.  The  vessel  is  replete  with  all  the  latest 
improvements  for  fishing  purposes.  As  the  vessel  left  the  ways 
she  was  christened  the  Bromelia. 

Maria  Immaculata. — On  December  15th  the  new  screw 
steamer  Maria  Immaculata,  built  by  Messrs.  John  Readhead  and 
Sons,  West  Docks,  South  Shields,  to  the  order  of  Messrs. 
Giovanni  Racich  and  Partners,  of  Ragusa,  was  taken  to  sea 
for  her  official  trial  trip.  The  vessel,  which  is  359  ft.  over  all  by 
49  ft.  broad,  and  26  ft.  83  in.  depth  moulded,  has  been  built 
on  the  single  deck  principle,  with  girder  framing,  and  to  Lloyd's 
and  Austrial  Veritas  highest  class.  Her  engines,  constructed 
by  the  builders;  are  of  the  triple-expansion  type,  having 
cylinders  24A  in.,  41  in.,  and  66  in.  by  45  in.  stroke,  steam  being 
supplied  by  two  large  steel  boilers,  working  at  a  pressure  of 
180  lb.  per  square  inch.  The  trial  was  in  every  way  successful 
and  satisfactory  to  all  concerned,  the  vessel  attaining  an  average 
speed  of  12  knots  over  the  measured  mile.  This  is  the  third 
vessel  built  for  Messrs.  Racich  by  the  above  firm. 


NAVAL  NOTES. 
Black  Prince. — The  new  first-class  cruiser  Black  Prince, 
built  by  the  Thames  Ironworks  Shipbuilding  Company,  London, 
has  completed  steam  trials  with  excellent  results.  On  the 
second  30  hours'  trial  the  power  developed  was  16,099  indicated 
horse  power,  and  the  mean  speed  during  the  whole  of  the  30 
hours  was  216  knots.  On  the  eight  hours'  full-power  trial, 
which  was  made  off  Plymouth  recently,  the  engines  developed 
23,939  indicated  horse  power,  which  gave  a  mean  speed  on  the 
measured  mile  of  23  66  knots.  The  ship  will  therefore  be  one 
of  the  fastest  cruisers  in  the  service.  On  the  trials  there  was  a 
marked  absence  of  vibration,  and  the  ship  proved  to  be  very 
steady  in  a  seaway,  thus  making  a  good  gun  platform. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  shoidd  be  addressed  to  Tlie 
Editor,  ''Practical  Engineer"  350,  Strand,  London,  W.C.  They 
should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accumpanicd  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assista7ice,  but  ice  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  o>\  deal  with  matters  not  of  yencral 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


ll)14.  Drying  Apparatus.— The  air  supply  to  a  drying  apparatus  is 
2,000  cubic  feet  per  minute  ;  temperature,  72  deg.  Fah.;  dew 
point,  58  deg.,  therefore  containing  5'3  grains  vapour  per  cubic 
foot,  the  degree  of  humidity  being  61  (saturation  100).  Part  of 
the  ait  supply  is  passed  through  a  fire,  and  the  whole  of  it  is  passed 
through  the  material  to  be  dried  ;  after  which  the  temperature  of 
the  air  is  found  to  be  89  deg.,  dew  point  87'4  deg.,  therefore  con- 
taining 13'7  grains  vapour  per  cubic  foot,  the  degree  of  humidity 
being  95.  Now,  what  I  want  to  know  is  :  What  is  the  volume  of 
air  leaving  the  apparatus  1  Or,  what  amount  of  moisture  has  been 
removed  from  the  material  ?  I  should  be  glad  of  the  help  of  any 
reader  used  to  handling  such  problems. — Namron. 

Answer. — Let  p  v  and  T  =  the  pressure  volume  and  absolute 
temperature  of  the  air  before  passing  into  the  drier,  and  p,  i\  and 
T1  the  same  on  its  emission,  Then  the  final  volume  can  be  calcu- 
lated from  the  formula 

p  v  =  a  T 

where  a  =  53'2. 

p  x  2000  =  53'2  x  533  ; 

53'2  x  533     283556     ,  ..,  . .  •  , 

■  r>  =  z^Jt   =   =  14  144  ll>.  per  squaie  men. 
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Then  ft  B,  =  a  Tx 

14144  x  i>j  =  53-2  x  550 
.  "  _  53-2  x  550  =  29260  =  . 
'  '  -1         14-144         14  144         '  ' 
Grains  of  moisture  per  cubic  foot  per  minute  = 
137  -  5-3  =  8-4 
2070  x  S-4  =  17388  grains,  or  2-841K  per  minute. 
"Namron"  will  find  some  useful  information  on  this  subject  in 
the   articles   on   "  Huniidification  in  Textile   Factories."  which 
appeared  in  The  Practical  Engineer  during  August,  1905. — G,  W. 

1926.  Makers  of  Stapling  Presses  Wanted.— Will  any  reader  be 

good  enough  to  give  name  of  a  firm  or  firms — home  or  foreign — 
who  make  automatic  stapling  presses  for  stapling,  say,  leather 
from  a  reel  or  rod  of  j50  in.  wire  ? — G.  S. 

Answer. — These  presses  are  most  likely  made  by  an  American 
firm  and  imported.  Let  "  G.  S."  write  Charles  Churchill  and  Co., 
Leonard  Street,  London,  E.C.;  W.  Gorse  and  Son,  American  Works, 
Ickuield  Scpuare,  Birmingham,  or  Thomas  Manufacturing  Co.  Ltd  , 
11,  Clerkenwell  Close,  Loudon,  E.C.— P.E.  Reader. 

[The  Editor  will  be  glad  to  hear  if  "G.  S. "  is  suited.] 

1928.  Drawing  Of  Donkey  Pump.— Could  any  reader  inform  me 
where  I  can  obtain  a  detail  drawing  of  a  small  wall  donkey 
pump,  with  banjo  connecting  rod  ? — Constant  Reader. 

Answer. — Let  "  Constant  Reader  "  consult  the  index  of  illustra- 
tions in  the  back  numbers  of  The  Practical  Engineer,  and  other 
engineering  journals,  and  the  chances  are  he  will  find  all  he 
requires  after  a  few  minutes'  search.  He  might  be  able  to  obtain 
something  near  his  requirements  from  the  Portfolio  of  Working 
Drawings,  sold  by  the  Engineer. — Draughtsman. 


1891-  Vacuum  Gauges.— I  want  to  test  the  accuracy  of  some 
vacuum  gauges  whilst  engines  are  running.  I  know  you  can  test 
them  by  using  a  standard  gauge  for  that  purpose,  but  there  is  the 
use  of  the  mercury  column.  Now,  my  trouble  is  the  method  and 
arrangement  of  this  r'evice  to  be  fitted  to  the  engine,  so  that  one 
can  compare  the  reading  of  the  mercury  column  and  the  fixed 
vacuum  gauge.  If  it  is  not  asking  too  much,  would  like  the  same 
demonstration  accompanied  with  a  sketch,  as  I  confess  I  am  very 
hazy  on  the  fitting  up  of  the  same  to  machine,  and  what  is 
required. — Engineer. 

1934  Engine  Building.  — Will  any  reader  inform  me  of  a  book  of 
up-to-date  practice  on  engine  building  in  machine  shop,  and 
erecting,  which  would  be  an  aid  to  an  engineer's  foreman  ?  — R.  H.  M. 

1939.  Cleaning  and  Re-lacquering  Old  Brass.— Which  is  the  best 

method  to  clean  and  prepare  old  discoloured  brass  parts,  and  please 
say  how  to  prepare  a  clear  lacquer,  either  hot  or  cold,  whichever 
is  be^t  ? — Alloy. 

1940.  Air  Pump.— Is  there  such  a  thing  in  the  market  as  an  air- 
pressure  machine  for  raising  beer  up  from  cellar  to  public  bar, 
driven  by  an  electric  dynamo  and  automatically  regulated '! — D.  M.  S. 

1941.  File  Cutting  Machines  and  Sand  Blasting.— (l)  Can  any 

reader  inform  me  what  is  the  most  up-to-date  machine  for  file 
cutting  ?  (2)  Is  the  Dennison  machine  a  good  cne  for  this  pur- 
pose ?  (3)  Is  the  file  sharpening  by  means  of  sand  blast  procesB 
now  in  use?  1  remember  a  series  of  trials  by  this  method  years 
ago,  but  have  heard  nothing  about  it  since.  (4)  Is  file  cutting  a 
decaying  industry  in  this  country  ?  Any  information  on  these  points 
will  oblige. — Interested. 

1942.  Effect  of  Washing  Coal. — Can  any  reader  tell  me  whether 
throwing  water  on  to  coal  called  wash  slack  does  in  any  way  affect 
the  plates  and  tubes  of  boilers  by  the  difference  of  temperature 
between  the  wet  coal  and  the  fire  ?  Does  this  cause  contraction  and 
expansion  of  plates  and  tubes  ? — N.  L.  B. 

1943.  Analysing  Brass. — Will  some  reader  explain  how  to  analyse 
brass  ?  1  wish  to  make  some  brass  castings  to  a  certain  recipe,  and 
at  the  same  time  use  a  percentage  of  old  brass.  What ;  I  wish  to 
find  out  is,  how  much  tin.  zinc,  and  lead  there  is  in  the  old  brass. — ■ 
Anxious. 

1944.  Air  Compression  with  Water  Injection.— Can  any  of 

your  readers  give  me  particulars  of  method  of  injecting  water  and 
the  maximum  amount  which  can  be  injected  per  pound  of  air, 
compressed  to  say  250  lb.  per  square  inch. — W.  R.  C. 

1945.  Cup  Leathers.— I  shall  be  obliged  if  any  reader  can  describe 
the  best  method  of  making  hydraulic  cup  leathers,  either  from  sole 
or  chrome  leather. — C.  L. 

1946.  Steam  Raising. — Is  there  any  system  by  which  steam  can  be 
economically  raised  by  use  of  gas,  producer  or  any  other  kind  of 
gas,  instead  of  coal  ?  Motive  power  is  required  for  driving  a  gas 
engine.    Steam  is  also  required'. — N.  C. 


1947.  Colouring  Brass.— Will  some  reader  inform  me  how  brass 
gas  chandeliers  are  coloured  ?  I  should  like  to  know  the  steel  grey 
and  bronze  or  chocolate  colours.  Is  there  any  book  on  colouring 
of  metals  ?    Any  practical  hints  will  oblige.— C.  H.  D. 

1948.  Hatchet  Planimeter.—  Will  any  reader  info  rm  me  where  I 
cm  purchase  a  Goodman's  hatchet  planimeter,  with  instructions 
for  use  .'— E.  J.  W. 


TO  CORRESPONDENTS. 
"  R.  J.,"  Lisbon  —  The  articles   you   refer  to   are  contained  in  The 
Practical  Engineer   of  August  12th,  September  9th,  16th,  and 
23rd,  1901.     These  numbers  can  be  had  on  application,  Is.,  pos!i 
free. 

"Alpha." — Apply  to  the  International   Correspondence  Schools,  57, 
Chancery  Lane,  W.C.,  for  particulars  of  the  course  you  require. 

"  W.  M.  J." — The  back  numbers  you  refer  to  can  be  had  from  our  stock. 


MISCELLANEA. 


Institute  of  Makine  Engineers. — On  December  15th  (he 
above  institute  held  the  first  of  a  series  of  conceits  at  their 
premises,  58,  Romford  Road,  E.  A  number  of  professional 
artists  wpie  engaged,  and  several  appropriate  speeches  were 
sandwiched  in. 

The  chain  tallies  lor  use  on  the  new  express  Cunarders  will 
be  the  largest  ever  made  for  the  use  of  a  ship.  They  will  have 
links  22^iu.  in  length,  made  of  iron  3|  in.  in  diameter  at  the 
smallest  part.  Each  link  weighs  160  lb.  Messrs.  Swan,  Hunter, 
and  Wigham  Richardson  recently  gave  notice  that  they  required 
three  of  the  links  tested  to  destruction.  The  links  were  sent  to 
Lloyd's  proving  house  at  Nethcrton,  but  the  full  power  of  the 
testing  machine,  applying  a  tension  of  over  370  tons,  failed  to 
break  the  links.  The  strain  applied  was  about  90  per  cent  above 
the  Admiralty  proof  strain. 

The  tonnage  of  vessels  entered  at  ports  in  the  United  Kingdom 
from  foreign  countries  and  British  possessions,  with  cargoes, 
during  November  amounted  to  3,255,150  tons,  and  the  tonnage 
cleared  to  4,161,313  tons,  as  against  3,143.856  tons  entered  and 
4,002,738  tons  cleared  in  November,  1904.  With  regard  to  the 
coasting  trade,  the  tonnage  entered  with  cargoes  during 
November,  1905,  amounted  to  2,714,519  tons,  and  the  tonnage 
cleared  to  2,713,636  tons,  as  against  2.650,816  tons  entered  and 
2,634,974  tons  cleared  in  November,  1904. 

A  correspondent  of  the  Valve  World  describes  a  simple  method 
for  testing  the  flow  of  an  artesian  well  under  conditions  where 
a  weir  could  not  be  built.  About  40  ft.  of  10  in.  pipe  was 
screwed  into  a  90deg.  elbow,  connected  to  the  top  of  the  pipe 
where  it  came  out  of  the  ground,  and  near  this  connection  was 
tapped  a  small  hole  for  a  pipe  to  which  was  attached  a  hand 
force  pump.  The  force  pump  was  used  to  draw  red  aniline 
liquid  from  a  pail  and  force  it  into  the  pipe.  At  a  given  signal 
a  quantity  of  the  aniline  fluid  was  forced  into  the  pipe,  and,  of 
course,  it  was  carried  along  with  the  flow  of  water,  and  at  the 
same  rate.  The  interval  of  time  for  the  coloured  water  to 
appear  at  the  far  end  of  the  pipe  was  measured  by  a  stop  watch, 
then,  knowing  the  capacity  of  the  pipe  and  time  required  for  the 
flow  to  travel  40  ft.,  it  was  an  easy  matter  to  figure  the  amount 
of  water  passing  per  minute. 

Tramway  Returns. — The  annual  return  of  the  capital  and  traffic  of 
tramways  and  light  railways  for  the  year  1904-5,  which  was  issued  on 
the  21st  inst.,  shows  that  since  1878  the  length  of  line3  open  has 
increased  from  269  to  2,117  miles  (of  which  1,780  miles  are  electrical), 
the  capital  expenditure  from  £4,207,350  to  £52,675,152,  the  net 
receipts  from  £230,956  to  £3,351,977,  and  passengers  carried  from  146 
millions  to  2,069  millions,  or  48  times  the  population  of  the  kingdom. 
There  are  in  all  320  undertakings,  including  174  municipal  (an  increase 
of  12  over  last  year),  and  146  non-municipal  (decrease  4).  Local 
authorities  have  applied  out  of  tramway  receipts  £209,881  in  relief  of 
rates.  Last  year  the  amount  was  £207,087.  This  year  they  have 
applied  out  of  revenue  to  repayment  of  moneys  borrowed  for  their 
tramways  £572,725. 

The  Commissioner  of  Patents  for  the  United  States,  in  issuing  the 
annual  report  of  the  department,  announces  that  the  year  ending  June 
30th,  1904,  was  the  banner  year  in  its  history.  The  report  states  that 
there  were  52,323  applications  for  mechanical  patents,  while  30,266 
patents  were  granted.  The  first  patent  issued  in  any  country  of  which 
we  have  an  authentic  record  was  in  the  time  of  Edward  II.  of  England, 
when  a  patent  was  issued  to  "two  friars  and  two  aldermen  for  an 
alleged  discovery  of  the  philosopher's  stone."  Patent  rights  were  a 
fruitful  source  of  controversy  in  European  countries  for  many  centuries. 
The  United  States  Government  from  the  beginning  held  that  "Patents 
should  be  regarded  iu  their  true  light  of  rewards  dictated  by  sound 
public  policy  to  meritorious  men  who  contribute  by  their  creation  to 
the  welfare  of  the  country  and  of  the  world." 


> 


